
tmnoocxwj
POCCMM 
XX BEKA

AAMAJWOBCKMpt
TEKTO/lOrHSl

TEOPHJ) CMCTEM

TEOPETMHECKA5I
BHOJlOrHfl



A .A . M A J IH H O B C K H H

T e K T O J io n ia  

T e o p i i a  C H C ieM
•

T e o p e iH M C c K a a

6 n o > io n iH





O M J l O C O O b l  

P O C C M M  

X X  B E K A

A.A.MAJ1MHOBCKMM
T E K T O / IO r M f l

T E O P M f l  C H C T E M

T E O P E T H H E C K A f l
B H O J lO m J I

3 f l M T o p n a n  Y P C C  

M ockbq  • 2000



fcEK 87.3(2)6

Hacmoxmee u3danue ocymecmeneno npu .(punancoeou noddepMKe 

Poccuucicoeo gyManumapnoeo naymioeo tponda (npoeicm N° 97-03-16107)

PedaKttuonnafi Ku/j/ieeua cepuu «&UAoco(pbi Poccuu XX eeKa»:
B . C . C t c h h h  (npciiccizaTejib), O .  H .  Bjiioxcp (yMCHWH ccKpcTapb),

A. A. rVceiiHOB, A.<P. 3otob, B . A. JleKxopcKHM, JI. A. MmcciuHiia,
A. II. OrypuoB, B. JI. Cmobckhu

Cacmaenenue:
B. B . B a 6itoB, B . C . Kjie6aHep, 3 . M .  MHpcKHti, B . H.Ca^oBCKHu

BcmynumejibHbte cmambu:

B. B . Ba6kOB, B . H .  CaAOBCKHH; JI. C . 2KojmepoBiiH, M . C . 36aaayT,
JI. II. MBnenKo, O. FI. Konn; B. C. Kiie6aHep

MajimioBCKHH A. A.

1'eKTOjiomn. Teopufi chctcm . Teopenm ecKasi Ghojioihh . —  M .: SxiHTopnaji 

yPCC, 2000. - 448 c.

AflCKCaHilp A^CKCaHiipOBH1! M a ^H H O B C K H H  (1909-1996) —  BHAHblH poc- 

cniicKMM yncHLiii, KpymibiM cneuna^ncT b 06/iacTH fino/ioniM, tcophh  h  npaKTH- 
KH npiIMCHCHHH CViCTCMHOrO HOflXOfla. O c H O B H U M H  HanpaBJlCHHflMH cro Haym ion 

izcHTeJif»hocth hbjihjihci> paipa6oTKa n p o 6/ieM reneTHKH h tcopcthmcckoh 6ho- 

JlOrHH, a T3K)Ke CjjH/IOCOCjjCKO-MCTOilOJIOrHMCCKMH aH a^H3 npo6/ICM CMCTCMHOrO 

noiixoiia h  pa3pa6oTKa n p H n m in o B  tcktojiofmm (rae oh pa3BHBaji naen , BbMBHHy- 

Tf»ie cro OTUOM —  A . A . EonW H OBblM ) H KM6epHCTMKM. Pflfl B3 )KHblX nOJlOXeHMH B 

3TOH 0 6 /iaCTH, B TOM 4HCJ1C O pOJIH H COflepXaHMH ITOJlOHCHTCJIbHblX H OTpMUaTC/Ib- 

Hbix oSpaTHbix cBJi3eH b 6nojiornn, 6biJiH 0 6 0 CH0 BaHbi hm BnepBbie. B  pa6oTax 

A . A . M a^HHO BCKoro  pa3pa6aTbiBa^Mcb n p o 6jieMbi TMnojiorMH h  KJiaccMtJjMKaUHH 

CHCTeM, iiaH aHSUII13 (JjOpMMpOBaHHfl MX UeJIOCTHOCTH M 3(J)(J)eKTMBHOCTM. UeHHblfi 

BKJiaa A . A . Ma^MHOBCKMii BHec b pa3BHTne tcophh  CTpyKTyp h o6ocnoBaHHe 

cc M e d a  b cMcrreMHOM noiixofle. P a6oTbi A . A . M a^m iO BC Koro  co^cp)KaT apKMe 

o6pa3ubi TBopMecKoro npH M eH enw a CMCTCMHOrO noflxoaa He TO/ibKO b o&nacTK 

6HO/IOrMH M MCilMUHHbl, HO H B T3KHX O&HaCTHX, K8K COUMOJIOrMfl, HCCJieflOBa- 

h h c  TBopqccKHx npoueccoB m ap . Kiinra coAep)KMT naMSoJiee u e m m e  pa6oTbi 
A . A . M a m m o B C K o ro , KOTOpbie npeflCTaB/iflioT Ba>KHeiiiiiMC HanpaBJiCHMfl ero hc- 

CJICAOBaHHH: TCKTOJlOrMK) M TCOpHK) CHCTCM, CHCTCM HblH HOAXOfl B 6 HOJIOrHH H 

MeAMUHHc, MCTOAo/iomio a n a ^ H 3a n p o 6jieM opraHH3auHH w P33bhthh nayKH.

ISBN 5-8360-0090-5

9 7 8 5 8 3 6  0 00 90 5

© A. A. MrujHHoncKHM, 2000
© CocTauJieuMc: B. B. BoGkob, B. C. Kjie6aHep, 3. M.Mmpckmm, B. H. Cjhobckmm, 2000 
© BcTyrTHTc/ibnwc cTaTbit: B. B. Ea6KOB, B. H.CaaoBCKMH; JI. OKcxnucpOBHH, H.C. 36aHAyr, 
JI. n. Mbmchko, O. H.Konn; B. C. K/ieGaHep, 2000 
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AJIEKCAHflP MEKCAHflPOBM  
MAJIHHOBCKM (1909-1996): 
BEXH 5KH3HH H TBOPHECTBA*

AjieKcanap AjieKcanapoBMH ManwHOBCKMH — Bbi.aaiomMHCH 
POCCMMCKMH 6nojior, reHeTmc, cneuMa^ncT no npo6jieMaM 
TeKTOJIOrMM, KM6epHeTMKM W CMCTeMHbIX MCCJieAOBaHMM.

AjieK.caH.ap AjieKcaH.apoBHH Ma^MHOBCKMM po,amicH 12 miojih 

1909  r. b napn)Ke. Ero OTeu —  npocfreccMOHa^bHbm peBOJiK)- 

UMOHep AneKcaH.ap AjieKcanapoBHH EoraaHOB (MajiHHOBCKHM), 
Bpan, couna^MCT, s k o h o m h c t, (J)hjioco(|), npocBeTHTejib pa6o- 
hmx, n o 3 T, n u ca ie jib , co 3^aTejib nepBoro b M tipe MHCTHTyTa 

nepejiMBaHMH kpobm m 0 CH0 BaTejib Bceo6men 0praHM3auM0HH0M 
HayKH «TeKT0Ji0 rnM», MaTb —  peBOJiiouHOHepKa AHtfryca MBa- 
HOBHa CM npHOBa, npoiue^iuan TiopbMy h ccbiJiKy. A jie K caa a p  

6 biji KpemeH b co6ope A iie K caaap a  HeBCKoro; KpecTHbiM otuom  

6 biJi A. B. JlyHanapcKHft. A. A. Ma^HHOBCKun npoBeji paHHue 

rojxu b cpe^e p o c ch h ck h x  c0UHajiMCT0B-3MHrpaHT0B. « K othk»
MaJIHHOBCKHH XOflMJI B fleTCKHH catf pycCKHX n0JIHT3 MHrpaHT0 B 
b napice MoHcyjib BMecTe c flBoiopoflHbiM 6 paTOM «Toto» Jly- 
HanapcK HM  —  cmhom A. B. JlyHanapcKoro h  ero nepBofi >KeHbi 

A h h u  AiieKcaH^poBHbi, cecTpbi A. A. EomaHOBa-MajiHHOBCKOro.
3a He^ejiio jxo Hanajia IlepBOM mhpobom bomhw A. A. Majin- 

HOBCKMft c MaTepbio npnexaji b Pocchio h >khji c ceMben cecTpbi 
MaTepn b EapHayjie. Flocjie CMeprn MaTepn ot Ty6 epicyjie3a 
b 1915  r. oh BocnuTbiBajiCH rJiaBHbiM 06pa30M b ceMbe JIh^hh 
IlaBnoBHbi IlaBJioBOMi, no^pyrn MaTepn. B MocKBe oh yhhjich 
b rnMHa3HH coBMecTHoro oGyneHMH PenMaHa, 3aieM b thm- 
Ha3HH BpioxaHeHKo, CTaBiuen nocjie peBOJiiouHH o6 pa3uoBoii 
3KcnepHMeHTajibHOM UIKOJIOM Mockobckoix) oT^ejia HapoflHoro 
06pa30BaHHH.

B 1913  r. A. A. Bor^aHOB, 0 T0 iue ;m iHH  o t  noJiHTHHecKon 
AeHTeJIbHOCTH H3-3a pa3HOrJiaCHPl C B. M. YjIbHHOBblM-JIeHHHblM, 
BepHyjicH b Pocchio, me nenaTaji cboh coHHHeHHH h 3aHHMajica

* BcTynHTejibHan cTaTb« ncwoTOBJieHa npn cjjHHancoBoii noiiacp>KKe Poc- 
CHficKoro ryMaHMTapHoro HayHnoro (J)onma (npoeKT JVfe 98-03-04157).



3KohomMMecKwm npocBemeHMeM pa6onnx. Kpyr ero 3aHHTHft 
B COBeTCKOH POCCMM 6bIJI BeCbMa LUMpOK. OH HMT3JI JI6KUMH 
no 3KOHOMMKe, 6bIJI HJieHOM KOMMyHHCTMHeCKOM aKaaeMMH, 
n0.ar0T0BM̂  m 0ny6^MK0Ban HOBbie H3,aaHMH «TeKTOjiornn» (2-e 
M3A. b Tpex nacTHx 1922; 3-e, 1925-29), neMaTaji HOBbie cohm- 
neHMfl, HanpMMep, 2-ft tom «Kypca nojiMTMHecKofi 3kohommm» 
(1919; 1-h tom Bbiwe;i b 1910) h .apyrne, ynacTBOBaji b pa3- 
pa6oTKe ochob H,aeo;iorHH ripojieTKyjibTa. BMecTe c TeM ero 
rjiaBHbiM ,ae;ioM 3Toro nepno,aa cTajia opraHM3auMH MHcTMTyra 
no nepejiHBaHHio kpobm, oTKpbiToro b 1926 r. 3 t o t  MHCTHTyr 
pacnoJumuiCH b ocoSHflice H. B. HryMHOBa Ha B. flKMMaHKe 
(m .aeJimi ero c WHCTHTyTOM M03ra JleHHHa O. Oorra; no3ace 
TaM 6bi;io nocojibCTBo <J>paHunn). CTpeMHCb pa3peuiMTb 3a^a- 
ny oMOjio>KeHMH, BonaaHOB npoBow^ onbira no 06MeHH0My 
nepeJiMBaHMio kpobm, 0CH0BaHHbie Ha TeKTOJioninecKHx npHHUH- 
nax. TlepBbie onhiTbi npuBJieKjiw BHHMaHwe npabmTejibCTBehhmx 
m BbicuiMx napTMMHbix KpyroB m npouuiM ycnewHo. QaHaico 
7 anpejiH 1928 r., nocjie ojiHoro H3 onbiTOB no 06MeHH0My 
nepeJiMBaHMio KpoBH (rae ero napTHepoM 6bi;i ciyaeHT, 6o;ibHoft 
MajiHpneft m Ty6epKy;ie30M), b pe3y;ibTaTe HecoBMecTHMocTH 
no pe3yc-(J)aKTopy, K0T0pbiH Toraa onpeaeJiHTb eme He yMejin, 
BoraaHOB ckohhbjich.

BocnHTbiBaHCb oxaejibHo or orua, A. A. MajiHHOBCKHfi b 6o- 
Jiee 3peJiOM B03pacTe bmhbhji ycTpeMJieHHH k TeKT0.Ji0rHHecK0My 
(rOBOpn H3bIK0M HaiUHX RHQft — CHCTeMHO-KH6epHeTHHeCKO- 
My) cthjik) Mwm^eHHa, a Taoce k sbhhthhm MeiumHHoft, 
hto 6w.no 6.jih3K0 k ycTpeMJieHHHM ero oTixa A. A. BoraaHO- 
Ba-MajiHHOBCKoro (06 oTHoiueHwax OTua h cbma paccKa3aH0 
b cTaTbe B. C. Kjie6aHepa, nyGjimcyeMOfi b HacToameM H3ma- 
hhh). rioHanajiy A. A. MajiHHOBCKHfi ckjiohhjich k 3aHHTMHM 
MaTeMaTHkoft. OflHaico 3HaK0MCTB0 c KHHroi* 3pHCTa KpenMepa 
«CTpoeHMe Te;ia h xapaKTep» (Toraa KaK pa3 noflBmiocb ee nep- 
Boe pyccKoe H3,aaHHe: M.: BHOMe,arH3, 1923) iiobjihhjio Ha ero 
cyz*b6y: oh 3aayMaji pa3pewHTb 3ara^Ky kohctmtyuhh qejroBeKa. 
B 1926 r. oh nocrynHJi Ha MejmuHHCKHft cjjaicyjibTeT 1-ro M ry  
h okohhhji ero b 1931 r., Koraa (JjaicyJibTeT 6bi;i y>Ke BbiBeaeH 
H3 cocTaBa YHHBepcHTeTa h npeo6pa30BaH b 1 -ft ModcoBCKHft 
MenMiiMHCKHM HHCTHTyT. B Hanajie 30-x rr. A. A. MajiHHOB- 
CKHM 3aHHMaJICH reHeTHKOfi IlCHXHaTpMH nOil pyKOBOJICTBOM 
npocj). II. B. TaHHyiiiKHHa, >khbo HHTepecyacb stopi o6^acTbio 
HCc^eiioBaHHii.

C 1931 no 1948 r. A. A. MajiHHOBCKHM 6biJi acnHpaHTOM, 
3aTeM HayMHbiM coTpyiiHhkom HHCTmyra 3KcnepHMeHTajibH0H 
Gno^oniH (H3B) HapKOM3jipaBa PC<I>CP (c 1939 r. — Mh- 
cTHTyra UHTO ôrHH, rwcTo^orHH u 3M6pHo;iorHH AH CCCP),



co3,aaHHoro h pyKOBo.HMMoro HmcojiaeM KoHCTaHTMHOBHneM 
KojibuoBbiM. EyayHM acrmpaHTOM, A. A. MajiHHOBCKMH c conna- 
CMfl KoJIbUOBa, 3aHHJICH BblHCHeHMeM (JjyHKUHOHaJIbHblX KOppe- 
JIHUMM HeJIOBeHeCKoro OpraHM3Ma KaK HCTOHHHKa KOHCTMTyUHO- 
Hâ bHblX TMflOB, — TeMOH, He MMeiOIUeH HMKaKOrO OTHOlUeHHH 
k 3a,aaHaM H3B w ,aa>Ke onacHoft .hjih ero cymecTBOBaHMH 
b KOHKpeTHbix 06cT0HTê bCTBax toh snoxH, ho 6;iH3Koft Hayn- 
hwm HHTepecaM A. A. MajiMHOBcKoro. B TeneHHe 1929-1931 rr. 
H. K. KojibuoB OTpa>Kaji cMCTeMaTHnecKHe aTaKH TonmwHHx co- 
BeTCKMx naprHftHbix m HayMHbix imeaJioroB Ha ero MHCTHTyr. 
/tejio uuio k ero 3aKpwTMio. C noMouibio MaKcwvia lopbKo- 
ro m iipyrnx ,apy3eH H. K. KojibuoB cnac Hhcthtyt. QaHaico 
eMy npnuijiocb fi0>KepTB0BaTb H3yHeHMeM reHeTMCM HejioBeica 
b M36. H. K. KojibuoB 6bi;i Bbmya^eH 3aKpbm> 3aHHMaBLue- 
eca 3tmm EBreHHnecKoe oxaeJieHMe; TeMbi h coTpyziHHkob oh 
nepe,aaji b opraHM3yeMbift Tonaa Cojiomohom TpHropbeBHHeM 
JleBMTOM MeiiMKO-reHeTHHecKMft mhctmtyt1).

B 1935 r. b CCCP 6bi;iH BoccTaHOBJieHbi yneHbie cTeneHH 
H 3BaHHH. B 3TOM TOiiy A. A. Mâ MHOBCKMfi CTajI KaHUMiiaTOM 
SHOjionmecKHx HayK. O h He cneuiHJi c nyfwiHKauHHMH: onepK 
o TMnax KOHCTMTyuHM, 0CH0Ba KaaanaaTCKOM paSora, 6bi;i 
HanenaTaH Jirniib nepe3 10 ;ieT, b 1945 r. (ny6;iHKyeTCH 
b pa3,ae;ie II HacToamero c6opHHKa [1945 a]2), a pacumpeHHbift 
BapnaHT iiMccepTauMH — b 1948 r. [1948 a].

B paHHeM uHKjie cbohx pa6oT MajiHHOBcKHft aHajiH3HpyeT  

noHHTHH o 6 paTHoii 0 TpHuaTe;ibH0 fi CBH3H h o 6 paTHofi nOJIO)KH- 

TeJIbHOfi CBH3H H IipHMeHHCT HX K BOnpOCaM TOpMOHajIbHOrO 

6 ajiaHca h t .  n. IIomhmo noJiyneHHbix hm KOHKpeTHbix 6 h o -  

JIOrHHeCKHX pe3yJTbTaTOB, caMOCTOHTCJIbHyiO IjeHHOCTb 3T0 r0  

Me,aHKo-6Ho^orMHecKoro HccjiejiOBaHHH cocTaBJiaK)T ero npH H - 

UHnbi h  noijxoiib i, 6;iH3KHe k  cHCTeMHO-KH6 epHeTHHecKOMy 

no,oxo,ay b ero  ceroiiHHiiiHeM  noHHMaHHH.

A. A. MajiHHOBCKHi* npwuieji b HHCTHTyT H. K. K ojibuoBa  

nocne Toro, KaK n o  noJiHTHHecKOMy o 6 BHHeHHio 6 bi;i apecTOBaH 

h cocnaH Ceprefi CepreeBHH HeTBepwKOB h jiHKBHjiHpoBaHo ero 
TeHeTHHecKoe oxaeJieHHe, Koxopoe 3a KopoTKoe BpeMfl cym ecTBO- 

BaHHH 3ajioxcHJio ochobh reHeTim ecKoro ,aH ajiii3a npHpojiHbix  

nonyjiHUHM. O ie iiy e T  oTM eraTb, h to  s t h  GoJibinne ^octh^kchmh 

uiKOJibi C .  C.HeTBepw KOBa 6buiH b 3HanMTe^bHoft Mepe cBH3aHbi

^ Cm. Ba6Koe B. B. H. K. KojibuoB! 6opb6a 3a aBTOnoMHio nayxH h itohckm 
nomepxcKH BJiacTH // Bonpocbi HcropHH ecrecTB03Hahh$i h rexHUKM. 1989. Ne 3; 
Bo6ko6 B. B. BwojiorHMeckwe h couHanbHbie nepapXHH // TaM xe. 1997. Ns 1.

^ npM ccbuiKax na pa6oTbi A. A. MaJiHnoBCKoro b HacTo^meii Kimre hc- 
noJib3yK)TCfl, KaK npaBuno, hx coKpameHHUe o6o3Ha4eHHH, BBe^eHHbie b pa3jxejie 
«HayHnbie Tpyzu>i A. A. MaiHjioBCKoro» (cm . c. 423-435).



C CMCTeMHblM CTHJieM MbIUIJieHMH, MCnOJlb3yeMOM ynaCTHMKaMM 
3tom uiKOJibi3). B Hanajie 1930-x rr. H. K. KojibuoB B0ccTaH0Bmi 
Jla6opaTopmo reHeTHKM no,a pyKOBÔ CTBOM H. n. ,Hy6MHMHa. 
npeeMCTBeHHocTb c OxaejteHHeM C. C. MeTBepwKOBa b M3B co- 
xpaHMjiacb Sjiaroaapa 3B0JiK)UH0HH0tt 6pnraae (Jla6opaTopnn) 
C flapBMHOBCKMM CeMHHapOM Ĵ MHTpMH /J,MMTpneBMHa PoMaLUO- 
Ba, yqeHMKa H. K. KojibuoBa h C. C. MeTBeptiKOBa. ,0,.^. PoMa- 
moB npmuieK k pa6oTe npyra zieTCTBa A. H. KojiMoropoBa w eme 
oimoro MaTeMaTMKa A. A. JlanyHOBa. B HanpflxeHHoii TBopqec- 
koh aTMOc(})epe 3bojiiouhohhoh 6pwraiiw A. A. MajiMHOBCKHft, 
KOTopbiw ao 1938 r. BbinoJiH$ui o6H3aHHocTM ee ceKpeTapa, 
nô rOTOBMJI HeCKOJIbKO reHeTMHeCKMX pa6oT. QflHOM M3 HMX — 
«PoJib reneTMMecKHX m cJ)eHoreHeTMMecKMX HBJieHMtt b 3bojik>hmh 
Buna. Coo6iaeHMe 1. njieHOTporiMH» [1939 a] — oTKpbiBaeTCH 
crmcoK ero 0ny6jiMK0BaHHbix pa6oT. 3tot umkji nccjie.aoBaHMH 
A. A. MajiHHOBCKOi'O 6h?ji nocRfliueH no cyra nejia cfropMyJiH- 
pOBaHMK) CMCTeMHbIX npMHUMnOB B o6jiaCTM 6MOJIOrMHeCKOH
3bojik)umm (cm. [1940 a; 1941 a; 1945 b; 1947 a, b, r, 4 ]).

B MaTeMaTMKe A. A. MajiHHOBCKMH npn.aaBaji 6oJibiuee 3Ha- 
HeHkie jiortiKe nocraHOBKM 3a£ann, neM MaTeMaTtmecKOM TexHHKe 
ee pemeHHH. M o x c t  6wTb, n03T0My o h  3ara£Ky kohctmtyum m 

npennoneji MaTeMaTMKe. A b 3 b o jh ou h oh h om  6pnra£e A. A. Ma- 
jimhobckmm, Hapany c #.,11,. PoMaiuoBbiM, nrpaji cymecTBeHHyio 
pojib  b nocTaHOBKe 6nojiornH ecKH X  3a^an b cfropMe, iiohhthom i 

MaTeMaTHKaM a aocTynHofi .ojih npnMeHeHHH MaTeMaTtmecKHx 
nonxoaoB. O h , HanpwMep, c(})opM yjiHpoBaji npHHUMn cymecTBO- 
BaHMH onTHMyMa h3ojihuhh  juih 3BOJHOUHM nonyjiHUMM (rzje 
«6opK)TCH M HTepecbi» ,zipefi(|)a h OT6opa) w npe;uio>KHji ^Be mo- 
,aejin onTMMajibHOH CTpyKTypbi nonyjiHUHH, ho He 0ny6JiHK0Baji 

CTaTbK) Ha 3Ty TeMy. OflHa M3 sthx MOflejieii, opMeHTnpoBaHHaa 
Ha aHajiHTMMecKMe MeTOflbi, 6biJia Tor.ua >Ke npoaHajiM3MpoBaHa 
A. H. KoJiMoropoBbiM, KOTopbin npMMeHMJi 4/ih ee onucaHHH 

«npHMoe ypaBHeHne KoJiMoropoBa», TOJibKO h to  pa3pa6oTaH- 

HbiH mm MeTOfl aHajiH3a ypaBHeHHH b nacTHbix np0M3B0nHbix. 
B CBoew pa6oTe «yKJioHeHne o t  cfropMyji Xapaw npw na- 
cthhhom  H30jihuhm»4) aKaaeMHK A. H. KojiMoropoB nwiueT, HTO 
npe^/iaraeMan mm cfropMyjia «Mo>KeT 6biTb Mcn0Jib30BaHa rjih nofl- 
TBep^eHMH o6mero nojio>KeHMH o cymecTBOBaHMM oriTHMyMa 
HaCTMHHOrt H30JIHUHM RJIH 0T60pa peUeCCMBHbIX reHOB, BblilBM- 
HyToro h o6ocHQBaHHoro c KanecTBeHHOM c to p o h h  A. A. Majin-

Cm. Ea6Koe B. B. M 0CK0 BCKaji uiKo/ia sbojiioumohhom reHeTHKM. M.,
1985.

KoJiMQiopoe A. H. yKJioneHMfl ot (J)opMy/i Xap^M npM qacTMmiott H30JIH- 
UMM / / M H  CCCP. Ill (V III). 1935. N° 3 (36).



hobckmm». ^pyraa Mo^ejib, opMeHTMpoBaHHaH Ha KOMnbKyrepHoe 
M0iiejiHp0BaHMe, 6bi;ia npoaHajiH3MpoBaHa no3>Ke5).

•A. A. MajiMHOBCKHH rjiy6oKo bhmksji b HaynHbie npo6jieMbi 
KOJiJier no Sbojiiouhohhoh 6pnra^e h rnenpo .aejiHJica c hmmh 
cbommm MiieHMM (ho m MHoroe nonepnHy;i o t hmx), n03T0My 
mo>kho npe^nojiaraTb, hto 0ny6jiMK0BaHHbie mm pa6oTbi — TOJib- 
ko «HaiiBOAHaH nacTb» ero HaynHoro HacjienMH 3Toro nepno,aa.

CnOKOHHaH )KM3Hb B MCKJIK)4MTeJIbHOM TBOpHeCKOH aTMOC(})e- 
pe, non e)Ke,aHeBHOM 3amnTon H. K. KojibixoBa KOHMmiacb, Koraa 
BecHon 1939 r. KoJibuoB 6biJi cMemeH c nocia .awpeKTopa, a ero 
MHCTMTyT, b BMAe 6ojiee y3Koro no TeMaTMKe MHcmryTa uhto- 
JIOrMH, TMCTOJIOrMM H 3M6pMOJIOrMH) 6bIJI BKJIIOHeH B CMCTeMy
AH CCCP h Hanaji paccbinaTbca. IlepBOM 6bi;ia JiMKBn.aMpo- 
BaHa 3BOJiK)UMOHHaH Jia6opaTOpH« PoMamoBa6). B OTcyrarBMe 
Sbojhoumohhom jia6opaTopnn Mb^mhobckmh .aoJDKeH 6wji 3a- 
HHTbCH MHbiMH HanpaBJieHHHMM nccjie.aoBaHMH. Oh pa3pa6oTaji 
.aortmecKoe 060CH0BaHMe onbiTOB no nepeca^Ke 3apo/ibiuieBbix 
3y6oB, a 6^ecTHmHM xwpypr a ero npyr A. T. JlannHHCKHfi npe,a- 
jio>khji 3KcnepMMeHTajibHyio MeTOHMKy npoBe.aeHMfl 3tmx onbiTOB 
c no3miMM MexaHHKM pa3BMTMH. Ohm nocTaBMjiM TaKwe onbiTbi 
Ha Kpbicax, KoiuKax, co6aKax, h nouijiM ^ajibine — nocTaBmiw 
onbiT (Tor^a neyaaBLDMMCfl) Ha HeJiOBeKe [19406, b, r; 1941a]; 
b poiiM no^onbiTHoro BbiCTynmi A. A. Ma^MHOBCKMw.

A. A. MajiMHOBCKHH aKTHBHO yHaCTBOB3JI B .AHCKyCCHHX 
no BonpocaM reHeTHKH h cejieKUHH b 30-e roflbi. Eiue b anpe- 
jie 1931 r. 06mecTBo 6n0Ji0r0B-MaTepnajiMCT0B KoMaKa^eMHH 
no pacnopH>KeHHK> H. B. OrajiHHa ycipom io ^ncKyccHio, rue 6bi- 
jih npOTHBonocTaBJiehbi ctopohhmkm Teopnn reHa h ctopohhmkm 
jiaMapKH3Ma. Ha £ejie 3to 6biJia reHepajibHaa peneTHUHH no3zj- 
HeMiiiHx aiaK jibiceHKOBueB Ha reHeTMKy. Bojibiuaa w cKyccun  
Meacay reHeTHKaMH h jibiceHKOBuaMM uiJia BTopyio nojioBHHy 
1935 h Becb 1936 rojx. Ee KyjibMHHauHeM CTajia IV  ceccuH 
BACXHHJ1 b AeKa6pe 1936 r. TaM H, K. KoJibuoB B03rJiaBHJi 
reHeTHKOB — 0nn0HeHT0B T. JIbiceHKo h M. H. npe3eHTa. 
reHeTMKH He c^ajiHCb, ho cjie^CTBMeM ceccMH CTajia orojiTejiaa 
nponaraaaa ArMTnponoM U,K napTHU jibiceHKOBiunHbi cpenw 
iiiMpoKOH ny6jiMKM, a Taioxe pan atfMHHMCTpaTHBHMx Mep. 
npenonaBaHwe reHeTMKH b uiKOJiax 6bXjio 0TMeHeH0. Me^HKO- 
reHeTHHecKMM MHCTMTyT 6biji pa3rpoMJieH, a reHeTMKa nejioBeKa 
3anpemeHa de facto. Ha .aejie fleKa6pbCKaa ceccHH 1936 r. 6biJia

Cm. Ea6Koe B. B. MoaeJib reHeTMqccKOH dbojiioumh c npocrpaHCTBeHHOH 
H30JIJIUHeH (b MaillHHHOM 3KcnepMMeHTe) // npo6/ieMW KM6epHeTMKM. 1972. 
Bbin. 25.

Cm. Ea6Koe B. B. H .K . KoJibuoB m ero MHCTMTyT b 1938-1939 rr. // 
OHToreHe3. 1992. .No 4.



0praHM30BaHa M. B. Cr&nHHbiM b npoTHBOBec njiaHHpyeMOMy 
M0CK0BCK0My VII Me>K£yHap0.aH0My KOHrpeccy no reHeTHKe, 
Ha3HaneHHOMy Ha aBrycT 1937 r. OneBnaHo, hto KoHrpecc 
noKa3aji 6bi MHp0B0My coo6iuecTBy cymecTBeHHbie ycnexn pyc- 
ckhx reHeTHKOB h 6ecnjioAHocTb oScKypamroB, ctopohhhkob 
T. JlbiceHKO — H. H. FIpe3eHTa, n03T0My oh 6biJi OTMeHeH 
pacnop«)KeHMeM CrajiHHa.

IeHeTMKH, He yaoajieTBopeHHbie HToraMH fleKa6pbCKOH cec- 
chh 1936 r., HacTanBajin Ha ny6jiHHHOH flncKyccHH. M. B.CrajiHH 
pacriopaamicH o npoBefleHHH flncKyccHH npn penaKUHH nueo- 
jiornnecKoro >KypHâ a «U ojx  3HaMeHeM MapKCM3Ma» b 0KTa6pe 
1939 r. — BCJten 3a VII KoHrpeccoM no reHeTHKe, npoiueniueM 
b aBrycTe 1939 r. b 3,aHH6ypre b oTcyTCTBHe cobctckhx reHe
THKOB. DtaBHbiH pe^aKTop xypHajia M. B. Mhthh nozwep>KHBaji 
JIblCeHKOBUeB.

B 6ypHbix flHCKyccHHX okth6ph 1939 r. npeoSjiaaajiH jxbsl 
Bonpoca: o HeH3MeHHocTH rena h o npaKTHnecKOH uchhocth 
TeopHH reHeTHKOB h jibiceHKOBueB. B nepepbiBe 3ace^aHHH, 
nocjie oco6eHHo 0>KecT0HeHH0r0 o6MeHa mhchhhmh, MajiHHOB- 
ckhh oTnpaBHjicH b HapKOM3eM CCCP h 3anpocHji cnpaBKy: 
CKOJibKO noceBHbix njioma^en, no niueHHue h p>kh, 3aHHTO 
COpTBMH reHeTHKOB H CKOJibKO JIblCeHKOBCKHMH. TaKyK) cnpaBKy 
oh noJiyMHJi 6e3 npoMe.oneHHH. OKa3ajiocb, hto copTaMH reHe

THKOB 3aHHTbi rpoMa^Hbie njiomaan. M3p*mHbie njioma^H 6mjih 
3aceHHbI HeCOpTOBblMH CeMeHaMH, HOCTaBlUHMHCH OT npOKHHX 
BpeMeH. JlbiceHKOBCKHe copTa — co6ctbchho, o^hh K aH dudam  
Ha copT (oh He npoiueji rocyzjapcTBeHHbix copTOHcnbrraHHH), — 
3aHHMajiH HacTOJibKO HHmo)KHyK) njioma^b, HTO He Mor- 
jih cHHTaTbCH npoMbiiujieHHbiMH noceBaMH. Flocjie nepepbiBa 
A. A. MajiHHOBCKHH BbicTynnji b npeHHHX, noTpaTHJi HeKOTopoe 
BpeMH Ha oGcyacaeHHe npHHunnnajibHbix BonpocoB (h 3,uecb 
oh CTpeMHjicH k JiorHHecKH neTKOMy 060CH0BaHHK) reHeTHHec- 
koh K0M6HHaT0pHKH h pacuienjieHHH reHOB h iioKa3aTeJibCTBy 
He060CH0BaHH0CTH CJIHTHOH HaCJiê CTBeHHOCTH, OTCTaHBaeMOHl 
JibiceHKOBuaMn) h TOjibKO 3aTeM npein>HBHJi 6oM6y — 3anHTaji 
cnpaBKy HapKOM3eMa. IlpenceflaTejibCTByiomHH npepBaji Bbi- 
CTyruieHHe A. A. MajiHHOBCKoro, cocjiaBuincb Ha HCTpaneHHoe 
BpeMH. CnpaBKa HapKOM3eMa H3 BbicrynjieHHH A. A. MajiHHOB- 
CKoro 6buia JiHuib KpaTKo ynoMHHyra b o63ope flncKyccHH, 
no^roTOBJieHHOM B. H. Koji6aHOBCKHM7). O^HaKo jx o  nopbi co- 
xpaHHJiacb AByxTOMHan cTeHorpaMMa Been /uicKyccHH. B Hanajie 
1970-x rr. 6bijin H3r0T0BJieHbi neTbipe MauiHHonncHbie ko- 
fihh CTeHorpaMMbi. BnocJieflCTBHH opnrHHajibHan CTeHorpaMMa 
HCMe3Jia, no3TOMy BbicTynjieHne A. A. MajiHHOBCKoro Ha ahc-

7) IIoa 3HaMeneM MapKCM3Ma. 1939. Ns II. C. 124.



KyccHM 1939 r. nenaTaeTCH b I II  pa3ne;ie HacToauxero c6opHMKa 
no OHHOH M3 3THX MaiUHHOnHCHblX KOnHM [19396].

A. A. MajiMHOBCKMM npMHHJi yqacTMe b BejiHKOH OrenecTBeH- 
hoh BOMHe b KanecTBe BoeHBpana 3-ro paHra; b 1941-1942 rr. oh 
pyKOBOAHji Jia6opaTopnen npw bochhom rocnmajie 6jih3 Top>KKa 
m nepe>KMJi TaM >KecTOKMe 6oM6apnHpoBKH repMaHCKon aBwauHH 
H BblXO# M3 3aMbfKaBIlierOCH >OKe KOJIbUa OKpŷ KeHMH.

OceHbio 1942 r. b cbh3h c 6oiie3Hbio oh 6biJi aeMo- 
6HjiH30BaH h BepHyjica Ha pa6oiy b HHCTMTyr uHTOJiorHH, 
rwcTOjiorHH h 3M6pH0Ji0rHH, r^e npoAOJDKHJi pa3pa6oTKy cmctc- 
mu KOHCTMTyuMM nejioBeica (cm. [1945 a, 6, r; 1948 a]). B 3tot 
nepwozi A. A. MajiHHOBCKHH 3aHMMajicH Taioxe jionmecKHM aHa- 
JIM30M pĤ a reHeTHHeCKHX MexaHM3MOB 3BOJIIOUMM: MHBepCMft, 
njienoTponMH, apeHtfra; npoBeji aHajiH3 yneia MurpauuM b 3kc- 
nepMMeHTax b npHpoae (sto o^Ha H3 ero pa6oi no npMMeHeHMio 
MaieMaTMHecKHX MeT0.u0B b 6M0Ji0rMM [1947 r.]); 3aHHMa ĉ*i
BOnpOCaMM CMCTeMHOM JIOrMKM AapBMHM3Ma; 060CH0BaJI CH- 
CTeMHyio nocTaHOBKy Bonpoca o 6n0ji0rMMecK0M Bnae KaK 
3Bojik)uhohhom uejioM (cm. [1945 b; 1947 a, B, Jl]).

B 40-e ro^bi A. A. MajiHHOBCKMH n0nr0T0BHJi Maiepwajibi 
k M0H0rpacj)HH, KOTopaa b c0KpameHH0M BM̂ e h yace c wcnojib- 
30BaHMeM noHHTMH KH6epHeTHKH 6biJia 0ny6JiHK0BaHa b 1960 r. 
b c6opHMKe «ripo6jieMbi KH6epHeTMKH», Nq4 [1960 a].

B 1948 r. b TOMe TpyzioB MHCTHTyTa uHTOJiorwH, thcto- 
JiorMM h 3M6pnojiorMM AH CCCP Bbiuuia GoJibiuaa pa6oTa 
A. A. MajiHHOBCKoro no TMnaM kohcthtyuhh [1948 a], ho cynb6a 
3Toro TOMa Tpy^oB 6biJia TparwHHofi. JXbc TpeTM TOMa 3aHHMana 
pa6oxa H. A. Panonopia no XHMHMecKOMy MyrareHe3y; nocjie 
ero pe3Koro BbicrynjieHMfl npoTHB rpynnbi T. JlbiceHKO — 
H. H. Ilpe3eHTa Ha aBrycTOBCKOM ceccwH 1948 r. oh 6bui hc- 
KJHOHeH M3 napTHH, a Tkipax TOMa riOHTH nOJIHOCTbK) yHMHTOHCeH.

B 1947 r. Bbimeji nepeBO# A. A. MajiHHOBCKoro c ero nocjie- 
cjioBHeM 3HaMeHHTon KHHrM 3pBMHa III pe/m h repa «Mto TaKoe 
>KH3Hb c TOHKH 3peHHfl (j)H3HKH?» [1947 6]. MaTepHaJI KHMTH IlO- 
CTpoeH BOKpyr aHajiH3a cTaTbw 1935 r. H. B. THM0cJ)eeBa-Pec0B- 
CKoro, K. T. UwMMepa, M.fleJibGpioKa c H3Jio)tceHHeM npHHuwna 
nona^aHwa h npMHuwna MHiueHw. B cboio onepezib, 3Ta cTarba 
6buia 0CH0BaHa Ha MarpMHHOM npwHuwne BocnpoM3BejieHMH 
Hacjie^cTBeHHbix MOJieKyji H. K. KojibuoBa. B nocjieBoeHHbiw 
nepwozi KHwra 3. lIIpe/iHHrepa npHBJieKJia xhmhkob h cJ)H3Hkob 
Bcero Mwpa k peuieHHio Kpyra npo6jieM, cocTaBHBiuHM ocho- 
By MOJieKyjiHpHOH GwoJiorHH. Xmmmkbm h cJ)M3MKaM, qjieHaM 
AKa,aeMHH HayK CCCP, KHwra UIpeAHHrepa hcho paccKa3ajia, 
hto MeTÔ bi hx co6cTBeHHbix HayK MoryT HawTH HOBoe nojie 
npHJioxeHHH b reHeTHKe, ho He yxHByTCH c JibiceHKOBmwHOH.

Ha aBrycTOBCKOM ceccHM BACXHHJ1 1948 r. T. JlbiceHKO 
np0B03niacHJi peiueHwe napTHH o^o6pHTb h noOTepacaTb no3M-



umo ero ctopohhhkob. B ochobhom aoKJia^e oh nepcoHajibHo 
ynoMHHyji, cpem  p*ma Shojiopob, A. A. MajiHHOBCKoro, Ha3BaB 
«MiieajiMCTMHecKMM» ero nocjiecjioBMe k KHwre llipeflMHrepa. 
#a^ee nocjienoBa^ pan MeponpwHTMH Beflymwx cobctckmx Ha- 
yHHbix 6noJiornMecKnx opraHM3auMM, b tom HMCJie 3acenaHHe 
pacmnpeHHoro npe3nnnyMa AH CCCP, rae nacTo ynoMMHajiwcb 
MjicajmcT 3. LLIpenMHrep m ero nepcBo&HMK A. A. MajiMHOBCKMH 
(Bnocjie/iCTBMM 3tot (J)3kt, bo3mo)kho, cbirpaji 6;iaronpMHTHyio 
pojib b cynb6e AneKcaaapa AjieKcaHnpoBtma, Kor.ua nocjie ocy- 
acaeHMH MOHonojiMM T.fl. JlbiceHKo BMue-npe3MAeHT AH CCCP
H. H. CeMeHOB npnrnacmi A. A. MajiHHOBCKoro k ce6e KOHcyjib- 
TaHTOM no 6noJiorMn).

A. A. Ma^MHOBCKHH, KaK w Bee «BeHCMaHMCTbi», nocjie 
ceccHM BACXHMJ1 6biJi yBOJieH c pa6oTbi. Ha HecK0JibK0 jieT 
ero ceMbfl ocrajiacb 6e3 cpeacTB k cymecTBOBaHHiO. B 3tm 
ro^bi cMCTCMaTMHecKyio MaTepwajibHyio no;mep>KKy ero ceMbe 
0Ka3i>nuui npoi})eccop 3KOHOMMiiecKOM reorpa^MM M W  MBaH 
AneKcaHiipoBMH BwTBep, 6paT MaTepw EjteHbi ^MMTpneBHbi 
Cmmphobom, )KeHbi A. A. MajiHHOBCKoro.

Hejib3H CKa3aTb, hto y AiieKcaaapa AjieKcaH,npoBHHa He 6biJio 
HHKaKMX B03M0)KH0CTeH pa6oTaTb. HanptiMep, A. H. KojiMoro- 
pOB, BblCOKO ueHMBLLIMM HayHHbie Cn0C06H0CTM MaJIHHOBCKOrO, 
npe.zuio)KMJi peryjinpHO CHa6>KaTb ero neHbraMM b BM^e roHopa- 
pa 3a cMCTeMaTMHecKyio HaynHyio pa6oTy no neTKOMy njiaHy. 
OnHaKO HeKOTOpbie ycjiOBHH 3Toro npe,nno)KeHMa He n03B0jimiH 
Ma^MHOBCKOMy ero npHHHTb.

3HaMeHMTbift ocjrrajibMOJior Bjiâ MMMp IleTpoBMH OmiaTOB, 
pa36npaa 6yMarn CBoero 6paTa ^mmtphh IleTpoBHHa OmiaTOBa 
(Bbmaiomeroca HccjieaoBaTejiH, ocHOBaTejia MexaHHKW pa3BM- 
TMH, pyKOBOilMTeJIH OT̂ eJieHMfl HHCTMTyTa H. K. K0JIbU0Ba, 
yMepiuero b MocKBe b 1943 r.), Hauieji ero Tenjibin OT3biB 
06 A. A. MajiMH0BCK0M. B. U. OiuiaTOB y3Haji, hto A. A. MajiH- 
HOBCKMH HaXOilHTCH B MoCKBe H He HMeeT pa60TbI, CBH33JICH 
c hmm w npwrjiacMJi b cbom mhctmtyt b Oaeccy. ripeBocxoflHoe 
npe.zuio)KeHMe BOJibHOM pa6oTbi b npoBHHUMH, aajieKOH ot cto- 
JIMHHblX HenpMHTHOCTeH, npH Cepbe3HOM 3amMTe CO CTOpOHbl 
MorymecTBeHHoro iiMpeKTopa 6bmo npwHHTO b Hanajie 1951 r.

OiieccKMM nepwofl — 1951-1965 rr. — 6biJi cnacTJiHBbiM juix 
MajiHHOBCKoro. O h  HMeji B03M0>KH0CTb BbiSwpaTb TeMy Mccjie- 
AOBaHMH no jayuie, npwHHMaTb b O^ecce KOJiJier h npy3en, e3^MTb 
b MocKBy m JleHMHrpa^ jduih o6meHna c ceMbefi, c ,npy3bHMH, 
A/in ynacTMH b CoBemaHMnx no npHMeHeHHio MaTeMaTnnecKHx 
MeTO^oB b 6MojiornM (cm . [1959 a; I960 r; 19616; 1964 r]), 
CnMno3nyMe no KOMnjieKCHOMy H3yHeHMio TBopnecTBa [1963 a] 
m t. n. B O^ecce mm BbinoJiHeH pan pa6oT no TKaHeBow Te- 
panHM (cm. [1953 a; 1955 6; 1956 r; 1960 6; 1962 6 ]) h cepHH



Mccjie,aoBaHMM no Mnonnn h flpyrwM BonpocaM ocJrrajibMOJio- 
tmm (cm. [1955 a; 1956 a, 6 , b, h, e, >k, 3; 1957 a; 1958 a, r, a; 
19596->k, h; 1960b, r; 1961a, r; 1961a, b, h; 19636, b; 1 9 6 4 a -r , 
1965 a - r ;  1966 a|). 3a pa6 oTbi b o 6 JiacTM 6 op b 6 bi c 6 jiH 3opy-
KOCTbK) MaJIMHOBCKMH BnOCJieflCTBMM 6bIJl Harpa>K£eH 3HaKOM- 
«Otjimhhmk 3iipaBOOxpaHeHMH». 06  stom nepwone b HacTOHineM 
c6opHMKe paccKa3biBaiOT eronpy3bfl w KOJiJierw no YitpaHHCKOMy 
MHCTmyTy rJia3Hbix 6ojie3HeM Jl. C. )KoiiHepoBMH, M. C. 36aaayT, 
Jl. n . Hbhchko, O, n. Konn b oahom m  BCTynMTejibHbix CTaTen.

B O flecce  A . A . Mb^mhobckmm 6 bma HanwcaHa BaacHaa 

pa6 oTa «Tw n b i ynpaBJifliom ux 6 n o ;io rH 4 ecKHx cmctcm m mx 
n pM cnoco6 MTejibHoe 3HaHeHMe», nocBam eH H aa aHajiM3y TMnoB 
CTpyicryp [1960 a]. YnoM aH eM  h 0 6  M3yHeHMM mm cooTH ouieH H a 
npou eccoB  B036y>KaeHMa a TOpMo^eHMa npw 3KcnepwM eH- 
TajibHon 3nnjiencnM  [1954 a; 1958 6 , b ]. /faHHaa n p o 6 jieM a 
nocTaBJieHa non  bjiwhhhcm Kpyra Huefi Jl. B. KpyiiiM H CKoro, 
BbiCKa3 aHHbix b M u cTm yTe H . K . K ojibuoB a; h b 3 to h  pa- 
6 oTe 3KcnepMMeHTajibHbie pe3yjibTaTbi conpoBoa^ajiM Cb, mto 
HeyAMBMTeJlbHO, CHCTeMHO-KM6 epHeTMMeCKMM aHaJIM30M. 3 t o  
MCCJie^oBaHMe (KaK h «T n n w  ynpaBJiaionjMX c h c tg m ») 6 buio 
3aayMaHO m b och ob h om  BbinojiHeHo b «KojibuoBCKH M » nepM o^ 
M JlMlIJb 0(J)0pMJieH0 6 bIJIO B «OHJiaT0BCKMfi».

* * *

TeopeTMHecKaH .neaTejibHocTb AneKcaaupa AneKcanapoBHHa 
MajiMHOBCKoro pa3BHBajiacb rjiaBHbiM 06pa30M b flByx ochobhmx 
HanpaBJieHHHx: pa3pa6oTKa npo6jieM eeHemuicu u meopemmeacou 
6uo/ioeuu, BKJiKma Mccjie^oBaHMH no ucmopuu 6uonoeuu maBHbiM 
0 6 pa3 0 M X X  Beica, h (})HJi0 C0 (l)CK0 -M eT0 ; i0 Ji0 rHqecKHH aHajiH3 

npo6jieM cucmeMHoeo nodxoda, pa3BMTne npMHUMnoB meKmonoeuu 
m Ku6epHemuK,u.

B nepeuu nepuod CBoefi ^eaTejibHocTM, kotopm m  npo^ojD Kaji- 
ca  jxo B03BpameHMH ArceKcanzipa AjieKcaH^poBM ^a H3 O ^eccb i 
b M ocK B y b 1965 r., oh  KOHueHTpwpoBaji CBoe 0 CH0 BH0 e 
BHHMaHMe Ha nepBOM HanpaBJieHHH, x o th  h b 3 th  ronbi, 
npeacae Bcero bo BpeMa pa6 oTbi b Q aecce  b 1951-1965 rr .,  
BbinojiHHji h pan BaxHbix pa6 oT n o  TeopeTH necKoft Kw6 epH e- 
TMKe h n o  n p o 6 jieMaM npHMeHeHHH MaieMaTHHecKHX m ctoaob  
b 6 H0 Ji0 rHH —  cm., b HacTHocTH, e ro  nporpaM M H yio CTaTbio, k o -  
Topy io  Mbi y x e  Ha3 biBajiM, «Tn n b i ynpaBJiaiom Hx GwoJioniHecKHX 
cwcTeM h hx  n p H cn oco 6 HTeJibHoe 3HaneHHe», 0 n y 6 JiHK0 BaHHyi0  

b 1960 r. [1960 a] h BKjnoneHHyio b H acroam ee H3.aaHHe, a Tarace 

pa6 oTbi [1960 r; 1964 r; 1966 b].
OcHOBHbie nojiyneHHbie A . A . MajiHHOBCKHM KOHKpeTHbie re -  

HeTHHecKwe h oGmeGHoJionmecKHe pe3yjibxaTbi GbiJiw ocBem eH bi



b nepBon nacTM HacToaiuen CTaTbH. K  CKa3aHHOMy paHee ^ o 6 a- 
BHM, HTO o 6 o 6 meHHbie H3JIO)KeHMH paHHHX HCCJienOBaHHfi AiieK- 
caaupa AneKcaH^poBMHa no 6 H0 Ji0 rHM h reHeTHKe jjaHbi b ero 
pa6oTax «OrpoeHHe h >KH3Hb nejiOBenecKoro Tejia» (M.: IocTe- 
XM3^aT, 1946 [1946 a] —  b 1946-1958 rr. 3Ta pa6 oTa Bbmep>Kajia 
20 M3^aHMn) h «OpraHM3M HejiOBeKa m ero  >KM3He,aeflTejibH0CTb» 
(M .: Me^rM3 , 1952 [1952 a ]). OnpeaejieHHbie MTorM cbomx reHe- 
THK0 - 6 H0 Ji0 rHHecKHx h m cjihuhhckhx Mccjie^oBaHMM A. A. Ma- 
JIMHOBCKHH nOflBeJI B paGOTaX «riyTM TeopeTMHeCKOM 6 MOJIOrMM» 
(M.: 3HaHwe, 1969 [1969 b] — ny6 jiHKyeTca b HacroameM H3- 
jjaHHH) h «E H 0 Ji0 rHH MejioBeKa» (M .: 3HaHHe, 1973 [19736 ]).

nOCJie OCy>KaeHMH MOHOnOJIMM T. JIblCeHKO bo btopoh 
nojioBMHe 60-x rr. b AKaiieMMM HayK ycHJimincb nonbiTKH 
C03^aTb HOBbie W paCLUMpMTb y x e  MMeiOUiMeCfl B03M0>KH0CTH 
JU\n pa3BMTMH COBpeMeHHOM 6MOJlOrHM. A. A. MaJIMHOBCKHM CMOr 
nepeexaTb b MocKBy b KanecTBe kohcyjibTaHTa BMue-npe3M,neHTa 
AKa^cMMH HayK, JiaypcaTa Ho6ejieBCKon npeMMM aKaiieMHKa 
H. H. CeMeHOBa m pa6oTaji b 3 toh  jiojdkhocth  b 1965-1970 rr. 
OwoBpeMeHHo oh 0praHM30Baji m B03maBHJi Kypc reHeTH- 
kh Ha MenHK0-6H0Ji0rH4ecK0M cJ)aKyjibTeTe 2-ro  M0CK0BCK0r0 
MeflHUHHCKOrO MHCTMTyTa. A. A. MaJIMHOBCKHM CTaJI ilOKTOpOM
HayK b 1967 r. m npocJjeccopoM b 1969 r. Ka6MHeT A. A. M ajin- 
HOBCKoro CTaJi CBoero po^a KJiy6oM, rue mo>kho 6 biJio BCTpeTMTb 
CaMbIX pa3 HbIX, HO HeCOMHeHHO MHTepeCHbIX JIKXHeH — OT JlbBa 
HMKOJiaeBMna TyMMJieBa jxo 3pHKa rpnropbeBHna lOnMHa.

B KanecTBe KOHcyjibTaHTa BMue-npe3M^eHTa AKaaeMMM HayK 
H. H. CeMeHOBa A. A. MajiHHOBCKHH aKTHBHo bkjiiohhjich b pa- 
6oTy no BOccTaHOBJieHHK) TeopeTHnecKon 6nojiorHH (cm. ero 
pa6oTbi [1967 6; 1968 a, 6, b; 1969 a, b; 1970 a - 3] ) ,  Ma- 
TeMaTHHecKoft 6wojiorMM (cm. [1964 b; 1969 b]), 6wojiorMM 
HejiOBeKa (cm. [1965 a; 1969 e, >k; 19716; 1973 6, b, 3; 
19756; 1976a, b, r; 1977r]). B xo^e pa6oTbi no BoccraHOBJie- 
hmk) reHeTHKM A. A. MaJIMHOBCKHM m ero Kojuiern CTOJiKHyjiHCb 
c KapjwHajibHbiM M3MeHeHMeM no3MUMM H. n./iy6MHMHa: aK- 
THBHblft 3amMTHMK reHeTMKH (Be3,ae, KpOMe CeCCMH 1948 r.), 
,3y6HHHH CTaJi T0pM03HTb npwcyacaeHHe ^oktopckhx CTeneHeH 
reHeTHKaM, c03^aBaTb npenaTCTBHa opraHH3auHH reHeTHHecKHX 
ynpe^cjieHHH, KpOMe Tex, kotopmmh pyKOBO^HJi oh caM, — 
CJIOBOM, MOHOnOJIHH JIblCeHKO CMeHHJiaCb TOTJia. MOHOnOJIHeH 
,Tly6HHHHa8).

Ky/ibMHHauMefi hoboh jibiceHKHaabi cTan BbinycK jictom 1973 r. Ilo-
JIKTM3A3TOM CTOTHCflMHfelM THpâ KOM (jUIlOC AB3 nepeH3flaHH5l) BOCnOMKHaHHft 
H. n.ilySHHMHa «BeliHoe ABn»enne». KHwra pa3T>«cHflJia «npaBRJibHOCTb» no3H- 
UMH JIbiceHKO no HeKOTOpbiM BonpocaM b cnopax c reneTMKaMH, nepejtnaabiBajia 
BHny 3a Tparejwio HayKH Ha reHeTHKOB h no cymecTBy onpaBflbiBajia noanepacKy 
jibiceHKOBiiiHHbi co CTOpOHbi napTMH, rocyaapcTBa h opraHOB roc6e3onacHocTH.



B1974 r. A. A. ManHHOBCKHH nepemeji Ha pa6oTy b M h cth - 
TyT MCTOpMM eCTeCTB03HaHHH H TeXHMKM AKaaeMHH HayK CCCP 
Ha AOJDKHOCTb cTapuiero HaynHoro coTpyzjHHKa ceKTopa mctopmm 
6 M0 Ji0 rHM. 3tmm ceKTopoM pyKOBO^Mji npocfreccop Jl. fl. Ejiaxep, 
yBOJieHHbin b 1948 r. Kaic BeHCMaHMCT c Ka^e^pw o6mew 6 mo- 
JIOrMM 2-ro M0CK0BCK0r0 MeflMLJMHCKOro MHCTMTyTa, —  pe3KHH 
npOTMBHMK, KaK M A. A. MajiMHOBCKHH, JlblCeHKOBUiMHbl. B M h- 
CTMTyTe MCTOpMM eCTeCTB03HaHMH M TeXHMKM AjieKcaaup AiieK- 
caH^poBMH no,zmep)KMBa^ TecHbie HaynHbie cbh3m c coTpyzjHMKa- 
mm ceKTopa CMCTeMHoro MCCJie^oBaHMH HayKM M. B. Ejiay6eproM,
3 . T. IQuHHbiM, B. H. CaiioBCKMM, 3 . M. Mmpckmm m apyrMMM, 
aKTMBHo ynacTBOBaji b pa6oTe ceMMHapa 3topo ceKTopa, b M3^a- 
BaeMOM coTpy^HMKaMM ceKTopa e>KeronHMKe «CMCTeMHbie wccjie- 
iIOBaHMH», B OpraHM3aU.HH BCTpeHM-AMCKycCHH Ha TeMy «CMCTeM~ 
HblM nOAXOil B COBpeMeHHOM 6M0JI0rMM», Ha KOTOpOM OH 6bUI OR- 
hmm M3 rjiaBHbix AOKJia^HMKOB. BcKope nocjie nepexo.ua b 1978 r. 
c0 TpyiiHMK0 B ceKTopa CMCTeMHoro MccjieaoBaHMfl HayKH bo Bce- 
C0K)3HbIH HayHHO-MCCJieilOBaTeJIbCKMM MHCTMTyT CMCTeMHbix MC- 
cjienoBaHMH AH CCCP (no3^Hee 3 t o t  mhctmtyt 6 biJi nepeMMeHO- 
BaH b HHCTMTyT CMCTeMHoro aHâ M3a PAH) A. A. MajiMHOBCKHH 
nocjie^oBaji 3a cbommm npy3bHMM-K0JiJieraMM m b 1979-1986 rr. 
pa6 oTaji b HHCTMTyre CMCTeMHbix mccjie^oBahmm.

Btopoh nepMO^ TBOpnecTBa A. A. MajiMHOBCKoro, npoaoji- 
>KaBiiiMiiCH okojio 25 JieT, 0Ka3ajica oneHb npo^xyktmbhbim. 
B 1965-1989 rr. AjieKcaaup AjieKcanapoBMM 0ny6jiMK0Baji oko
jio 90 HaynHbix pa6oT. OcHOBHoe bhmmbhmc b hmx 6buio yuejieHo 
pa3BMTMIO TeKTOJIOTMM, TeOpMM CMCTeM H KM6epHeTMKH, o6cy)K- 

HMIO (|)MJI0C04)CKMX BOnpoCOB 6MOJIOrMM M HayKOBe^eHMH, 
a Taioxe o6o6meHMio pe3yjibTaTOB ero Mccjie^oBaHMM no npo6jie- 
MaM o6mefi 6M0Ji0rMM, reHeTMKM m Me^MUMHbi. Btopoh nepMo^ 
HaynHoro TBopnecTBa A. A. MajiMHOBCKoro TaKHM 06pa30M npo- 
aoJDKHJi ero pa6oTy b nepBbii* nepno^ m npn^aji en 6ojibiuyio 
(])HJi0C0(j)CK0-MeT0,a0Ji0rMHecKyi0 o6mHocTb m onpenejieHHOCTb.

HHTepec A. A. MajiMHOBCKoro k MeTO^oJiorMnecKMM Hayn- 
HblM npMHUMnaM, KOTOpbie BnOCJieflCTBHH CTaJIH Ha3bIBaTbCH 
KM6epHeTMHecKMMM, npoHBMJiCH npaKTMnecKM c Hanajia ero H a -  

ynHOM aeHTejibHOCTH — eme 3a HecK0JibK0 JieT ,no ny6jiHKauHH 
H. BwHepoM khhth «KH6epHeTHKa» (1948), to  ecTb no cym nejia 
JXo 0(J)HUHaJIbH0r0 poaCjjeHHH KM6epHeTMKM. Bojlbiuoe BJIHHHHe 
b 3tom oTHOiueHMM Ha AjieKcatmpa AjieKcaanpoBHna 0Ka3ajiw 
pa6oTbi H. A. BejioBa h M. M. 3aBa^oBCKoro, Ha KOTOpbie oh He- 
OilHOKpaTHO CCblJiaJICH B CBOHX ny6jIHKaUHHX. TaK, B HaCTHOCTM, 
b He6ojibiuoM CTaTbe «Twnbi B3aMMO êMCTBMH h hx 3HaHeHwe 
b opraHM3Me» [1945 r], n0,nr0T0BneHH0ft b 1943 r., A. A. Majiw- 
hobckmK, cJteayH H. A. BejioBy m M. M. 3aBaa0BCK0My, o6pamaeT 
BHMMaHwe Ha THn B3aMMOAencTBMH opraHOB, rae opraH A (Ha- 
npMMep, rwno(})M3) CTMMyjinpyeT B (HanpHMep, ceMeHHMKH), a B



T0pM03m A. TaKoe B3anMOiieMCTBMe, oTMenaeT A. A. MajiMHOB- 
ckmm, nojiynmio Ha3BaHMe «runoc— MMHyc» (KM6epHeTMnecKOH 
TepMMHQnorMM eme He cymecTByeT, m A. A. MajiMHOBCKHH 
ncnojib3yeT cbom co6cTBeHHbie o6o3HaneHMfl). 3 to t  Tun B3a- 
MMOfleMCTBMH, no MHeHMK) A. A. MaJIMHOBCKOPO, o6l>HCHHeT 
HBJieHMH peryjiHUMM, KOMneHcaTopHoft rMnepTpo(j)MM m t.h . Oh 
pacnpocTpaHeH Meatay 3H,noKpMHHbiMM opraHaMM. OflHaKO oh 
onpeaejiHeT jiMiiib CTa6miM3aumo m CBOMCTBeHeH TOJibKO no3^- 
HMM CT3XIMHM pa3BMTMH. l i e  HeT CTa6HJIM3aUMM (TMMyC, UMKJI 
6epeMeHHOCTM), Tun B3aMMOAeMCTBMH «ruiioc— MMHyc» He r o -  
Ka3aH: Ha paHHMx CTa£MHX npeo6jiatfaK)T B3anMHan CTMMyjiauMH 
MacTen «njnoc— njiioc» mjim B3aMMHoe ymeTeHMe «MMHyc— 
MHHyC»9). OaKTMHeCKMe B 3TOM CTaTbe M3JIO)KeHbI HeKOTOpbie 
Ba>KHbie npMHUMnbi KM6epHeTMHecKoro no^xoaa k MccJieaoBa- 
HMK) 6MOJIOrMHeCKMX 06beKT0B.

rio3HHee b 1960 r. b CTaTbe [1960 a], McnoJib3ya yace 
Kn6epHeTMMecKyio TepMMHOJiorMio, AjieKcaaap AjieKcaanpoBMH 
nOHCHMJI, 4TO B TO BpeMfl KaK H. A. BeJIOB B OCHOBHOM 3aHMMaJICH 
aHajiM30M oTpwuaTejibHbix o6paTHbix CBH3eii, to  oh b paccMaipw- 
BaeMOM pa6oTe «noKa3aji, mto b npoueccax nMtJxJjepeHiiMauMM, 
a TaioKe b peryjiHUMM HeKOTopbix 4>M3M0Ji0rMHecKMX npoueccoB 
0CH0BHyK) pojib wrpaiOT noJio>KMTeJibHbie o6paTHwe cbh3m»10).

B npyrow paHHen CTaTbe «B v ir KaK sbojhoumohhoc uejioe», 
0ny6jiMK0BaHH0M b 1947 r. [1947 a], A. A. Mbjimhobckmm M3Jia- 
raeT no cyra aejia CMCTeMHoe peuieHMe Bonpoca o KpMTepMM 
BM^a (caM aBTop Ha3biBaeT ero «npMHUMnnajibHbiM»). n o  ero 
MHeHMio, jno6aa KOHKpeTHan CMCTeMaTMHecKaH eflHHHua peajib- 
Ha KaK cyMMa oco6en, ho KpMTepMM, BbmejiaiomMM ee, mo>kct 
6biTb mjim ycjiOBeH mjih o6T>eKTMBeH. AjieKcanap AneKcaanpoBMH 
cfropMyjiMpyeT cjieayiomMe Tpe6oBaHMH k KpMTepmo: «1 ) Bce- 
o6mHocTb (.miH Bcex 0praHM3M0B, o t npocTeniuHx zio bmcliimx), 
2) 06T>eKTMBH0CTb, 3) eflMHCTBO (to  eCTb KpMTepMM He flOJI- 
>KeH 6a3MpoBaTbCH Ha pazie He3aBMCMMbix npM3HaKOB, Morymwx 
npOTMBOpeHMTb OflMH flpyrOMy), 4) CneUM^MHHOCTb, TO eCTb OH 
jDlOJDKeH BblHeJIHTb MMeHHO BMfl, OCHOBHyiO CMCTeMaTMHeCKyK) 
eAMHMuy». 06biHHO npmvieHHeMbie KpMTepMM He oTBenaiOT 3tmm 
TpeGOBaHMHM. A. A. MaJIMHOBCKMH CHMTaeT, HTO «e^MHCTBeHHbIM 
KpMTepkieM BVIJXa... MO)KeT 6bITb TOJibKO KpMTepMM BMfla KaK 
3BOJIK)UMOHHOrO UeJIOIX). C 3TOM TOHKM 3peHMH CymeCTBeHHbIMM 
flOJDKHbl CHMTaTbCH Te M TOJibKO Te pa3ipaHMHeHMH, KOTO- 
pbie peaJIbHO ripMBOflHT K CaMOCTOHTeJIbHOMy 3BOJIK)UMOHHOMy 
pa3BMTMK) MJIM HBJIHIOTCH OTpaXeHMeM ero. I lO K a  MMeiOlUMe- 
CH pa3JIMHMH (nOJIMMOp(J)M3M, HMCTbie JIMHMM CaMOOnblJIMTeJieM,

Cm. c. 50 HacToamero HawaHMji. 
,0̂ C. 200 HacTOJimero HanaHMfl.



xpoMdcoMHbie BapwauMM) He HapymaiOT enwHCTBa bbojiioumoh- 
Horo pa3BHTMH m bch rpynria SBOJiiouMOHMpyeT KaK uejioe, oHa — 
eilMHbIM BMA, M 3TM pa3JIMHHfl — BHyTpMBMJIOBbie. Korjia Rite 
rpynnbi npno6peTaiOT 3B0Jii0UM0HHyi0 He3aBMCMM0CTb b CMHCJie 
caMOdOHTejibHbix nyren pa3BMTMH, ohm — caMocTOHTejibHbie
BHAbl. BmA — 3BOJIK)UMOHHOe ueJIOe, M HM3UIMe e^HHMUbl 
BXÔ HT B Hero KaK HaCTM. 3 t0  3HaMMT, HTO pa3BMTHe 0£HHX 
riojiBnaoB nyTeM CKpemMBaHHM, MwrpauMM (y caMoonbijiMTe- 
Jieti) mjim cxoiiCTBa ycjioBMM H^eT napa^iiejibHO nyTHM 3BOJ1k>umm 
Apyrwx noABMAOB, w oco6m pa3Hbix nojiBMjioB coxpaHHK)T sbojho- 
UMOHHyiO 3KBHBaJieHTHOCTb (cXOflCTBO 3BOJIIOUHOHHOM peaKUHH) 
W OTHOCHTeJIbHyiO 3BOJHOUMOHHyiO 06paTMM0CTb»1 0.

CpaBHMBaH BUR C BblCLUMMM CMCTeMaTM4eCKHMM eUHHMUaMM, 
AneKcaaap AiieKcaH^poBHM OTMenaeT, hto «bmh npeflCTaBJiaeTCH 
eiiMHbiM, b to  BpeMH KaK poj\ yace jiMCKpeTeH, ero 4acTH He- 
npepbiBHo iiMBeprMpyiOT. B Bmie npeo6jia,aaioT o6T>e;iMHHiomMe, 
neHTpocTpeMMTe^fbHbie cmibi (cKpeuiMBaHne, o6mHocTb cTpoe- 
HMH M yCJIOBMM), B pOJie —  UeHTpo6e>KHbie (M30JIHUMH, pa3JIMHMH 
CTpoeHMH h peaKUMM h t . r .). OTHomeHMe Buna k noaBHjiy xapaK- 
TepH3yeTCH BHeiUHMMH B3aHMOOTHOIIieHMHMH: nOflBHH 3aBMCHT 
OT iipyrHX nOilBMAOB, BMJI 3BOJHOU.MOHHO CaMOCTOHTeJieH B OT- 
HomeHMM cocennero BM/za. OTHomeHwe k poay b npocTenuieM 
cjiyMae xapaKTepM3yeTCH BHyrpeHHMMM cbh3hmm: bhh uejiocieH, 
pOA JDlHCKpeTeH H MHOXeCTBeHeH B CBOen 3BOJIK)UMM»12).

ToHeHMH Ha Kw6epHeTHKy b C C C P  b Hanajie 50-x rr. 
c 6ojibiuon ropenbK) BocnpwHMMajiwcb A. A. MajiHHOBCKHM, 
a npM3HaHwe cepbe3Horo HayHHoro 3HaneHHH KM6epHeTMKH — 
6jtaronapa rjiaBHbiM 06pa30M ycmiHHM aKa^eMMKa A. M. Bepra 
h HJieHa-Kopp. A H  C C C P A. A. JlanyHOBa, 6biJio BCTpeneHo mm 
c 6ojibiiiMM 3HTy3wa3MOM. Y>Ke He0AH0KpaTH0 ynoMHHaBiuaacH 
pa6oia A. A. Ma^HHOBCKoro «THnbi ynpaBjiaiomMX 6H0j i0 rH 4e c -  

k h x  cwcTeM h h x  npHcnoco6MTejibHoe 3HaneHHe» [1960 a] 6biJia 
ouhhm H3 nepBbix oneHb cepbe3Hbix KMSepHeTMHecKHx H c c jie a o -  

BaHMH, BbinoJiHeHHbix oTenecTBeHHbiM aBTopoM, m OHa no cyrn 
aejia cbirpajia ^yH^aMeHTajibHyio pojib b nepexone A. A. Majiw- 
HOBCKoro o t  n e p B o ro  3Ta n a  e ro  TB opnecTB a k o  BTopoMy.

Tpyzmo onpe^ejiHTb BpeMH nepBoro 3HaKOMCTBa A. A. Ma- 
jiHHOBCKoro c H^eHMH «TeKT0Ji0 rHH» — rJiaBHoro HayHHoro 
Tpyaa ero om a A. A. EornaHOBa-MajiHHOBCKoro. ^yMaeTCH, oa- 
HaKO, hto onpe^ejieHHbie TeKT0Ji0rnMecKne 3HaHMH AaeKcaHiip 
AneKcaH^poBMH nojiynmi h m3 KOHTaKTOB c A. A. EornaHOBbiM 
b 20-e ro^bi h m3 Tex ^HCKyccHH, rjiaBHbiM 06pa30M KpHTMHe- 
ckmx, KQTopbie pa3BepHyJiwcb nocjie ny6jiHKauHH «TeKTOJiorHH»

Cm. c. 292-293 nacToamero naziaHMfl.

12̂ C. 293 nacTOHmero m3A3hmji.



b 1913-1917 rr. w 0 C0 6 eH H 0  nocjie ny6jiHKauHH TpeTbero 

m jm nvin  stoh khhtm b 1925-1929 rr.

B 30-50-e rr., KaK xopom o M3BecTHO, «TeKT0Ji0 rn a » A. A. Bo- 
ruaHoBa, xoth h He 6biJia 3anpemeHa b CCCP, n0Jib30Bajiacb, 
0HHaK0, oneHb njioxon penyTauMew b cobctckmx napTMMHbix 
m HaynHbix Kpyrax, h A. A. MajriHHOBCKMM — cHanajia cnyaeHT, 
3aTeM acntipaHT w mojiohoh HaynHbiH carpynHmc He MMeji hh- 
KaKMX B03M0>KH0CTeM HM TJiySOKO OCBOMTb ViRQW «TeKTOJIOrMM», 
hm — TeM 6anee — ^o6mbCH ee HayHHOH peaGmimauMM. 3Toro  
He cuejiajiw MHorwe MacTHTbie m>okm Toro BpeMeHM, h, kohcmho, 
3Toro He Mor c^ejiaTb b Te ro^bi A. A. MaJiHHOBCKHH. OflHaKO, 
KaK TOJibKO o6maa M^eoJiorMHecKaH cmyauMH b CTpaHe c ia jia  
MeHHTbCH, A. A. MajiHHOBCKHH OKa3aJICH Cpe^M Tex (J)MJIOCO- 
(J)ob m yneHbix (A. M .YevioB , B. BorojienoB, A. Jl. TaxTaaacHH, 
M. B. Biiay6epr, 3. T. IO&hh, M. M. CeipoB h .apyrwe), KOTopbie,
XOTfl M He Cpa3y, HO flOCTaTOMHO peiUMTejIbHO 3aflBMJIH O BblCO- 

kom Hay'iHOM CTaTyca TeKTOJiorMM w k Hanajiy 70-x rr. Ao6HJiMCb 

ee hojihom HayMHOM pea6miMTauMH.

Bmummo, nepBbie ny6jiMKauMH A. A. MajiHHOBCKoro, nocBa- 

meHHbie BoccTaHoiuieHmo Hay^Horo peHOMe A. A. EornaHOBa KaK 

0 CH0 BaTejiH TeKTOJiorHM, —  3to ero CTaTbH, 0 ny6jiMK0 BaHHbie 

B «(PmiOCO(j)CKOM 3HUHKJ10neAMM» M HpyrHX 3HUMKJIOneAMHeCKMX 

M3AaHMHX, —  «OpraHM3auMH» [1967 6 ], «TeKT0Ji0 rHfl» [1970 6 ] 

(ny6jiMKyeTCH b HacToameM M3^aHMM), «Bor,naHOB» [1970 3]. 

B  CTaTbe «TeKT0 Ji0 rMH», b nacTHOCTM, ^aHO neTKoe onpeaejieHHe 

npe,anocbiJioK TeKTOJiorHM, ee MCxoflHoro nyHicra, c(j)opMyjiH- 

poBaHa TeKTOjiorMHecKaa ne(|>HHHuHH 0praHM30BaHH0M CMCTeMbi 
m no^nepKMBaeTca, hto «b TeKTOJiorHM paccMBTpnBaiOTCH ochob- 

Hbie 0praHM3auM0HHbie MexaHH3Mbi (^opMMpyiomwe CMCTeMbi 

H peryJIMpyiOmMe Hx), yCTOHHHBOCTb H 0praHH30BaHH0CTb (|)OpM, 

iiaeTCH KJiaCCM^MKaUMH CHCTCM (ueHTpaJIMCTMHeCKMe, CJIHTHbie, 

HeTOHHbie) M (j)OpM yCTOMHMBOCTM (KOJIHHeCTBeHHbie, CTpyK- 

TypHbie m t . jx.). Bojibiuoe BHHMaHwe yaeJiaeTca M3yHeHHio 

KpM3MCOB B pa3BMTHH CMCTeM, a TaiOKe n 0^ 6 opa KaK (^aKTOpa 

3 Toro pa3BMTMH m HeKOTopwx (j)opM paBHOBecHH. O c o 6 oe 3Hane- 

Hwe npM^aeTCH npoueccaM OT6opa, KOTopbie paccMaTpnBaiOTCH 

KaK OCHOBHbie H yHHBepcaJIbHbie MexaHH3MbI (j)OpMHpOBaHHfl 

m npeBpameHMH cncTeM»13).

AneKcaHzip AneKcaHapoBHH oco6o noflnepKHBaeT b stoh cTa- 
Tbe «3aMeTHyio 06uiH0CTb npMHUMnoB h OT^eJibHbix nojio>KeHMH 
KM6epHeTMKM C PRUOM Te3MCOB TeKTOJIOrMH» — «3TO OTHOCHTCH 
K OCHOBHOM IIOCTaHOBKe npo6jieMbI H3yHeHHH o6mMX npMHUM- 
nOB, npMJIO>KMMbIX K CHCTeMaM, KOTOpbie pa3JlMHHbI no COCTaBy 
M npOMCXO)IUieHMK), K BOnpOCy O POJIH MO^eJIMpOBaHMH, 06 06- 
meM juih pa3Hbix HayK H3biKe, k pa3pa6oTKe npwHUMna 06paTH0ii

13* Cm. c.48 HacTO«mem M3AaHMfl.



cbh3h (b TeKTOJiorMM Ha3biBaeMOM 6 nperyjiHTopoM), k pacnpo- 
CTpaHeHmo npMHuwna oT6 opa Ha npoueccbi MbiuiJieHHfl. Kaew  
TeKTOJiorMM 6jim3km m k coBpeMeHHoii npo6 jieMaTMKe CMCTeMHbix 
MCCJienOBaHMM»14).

Bojibiuoe BHMMaHMe, KOTopoe A . A . MajiMHOBCKMM yueJiMJi 
b CBoeM HaynHOM TBopnecTBe pa3pa6oTKe cJ)mjioco(|)ckmx, Me- 
TO^ojiorMHecKMX m TeopeTMHecKHx npo6 jieM CMCTeMHbix Mccjie- 
AOBaHMM, xopom o noHHTHO, 0 C0 6 eHH0  ecjiM ynecTb nocTOHHHO 
npoHBJiaeMbiM mm MHTepec k Mccjie^oBaHmo BonpocoB MeTOAO- 
JIOrMM M JIOrMKM HayHHOrO MCCJie^OBaHMH.

HawSojiee 3 HaHMTejibHbin b k jw i A. A . MajiHHOBCKoro b Me-

TOJXOJIOTMK) CMCTeMHbix MCCJienOBaHHH COCTOHJI B npe4/10)KeHH0M 
mm h n0 iip0 6 H0  pa3pa6oTaHHon KJiaccMcfrmcauMM ciicTeM. Y x e  
b nepBow KM6 epHeTMHecKOM pa6 oTe AneKcaaupa AneKcaH^poBM- 
na «Tnnbi ynpaBJiHiomMX 6 M0 Ji0 rMHecKMX CMCTeM m mx npMcno- 
co6 MTejibHoe 3HaneHMe» [1960 a] BbmeJieHo «HecKOJibKO tm iiob 
6 MOJIOrMHeCKMX CMCTeM B CBH3M C OnpeaeJieHHblMM yCJIOBMHMM, 
B KOTOpbIX CymeCTByiOT )KHBbie OpraHM3 MbI (HanpMMep, riOCTOHH- 
HO M HeO>KM^aHHO MeHHIOUiMMMCH, MeHHIOUIMMMCH peryJIHpHO, 
yCTOMHMBbIMM), M C TeMM IipOUeCCaMM, KOTOpbie npOTeKaiOT 
b caMMx opraHH3Max (ycToifaMBbiMM, uMKjiMHecKMMM, HapacTaio- 

IlIMMM W n p . ) »15). B CBH3M C 3TMM A. A . MaJIMHOBCKHM nblTaeTCH 
peuiMTb cjtenyiomyio 3atfany — «BbiacHMTb, KaKMe cmctcmm 6 0 - 
jiee 6 jiaronpMHTHbi j u ih npMcnoco6 jieHMH opraHM3Ma (mjim Bnaa 
H T. H.) K TeM HJIH MHbIM yCJIOBMHM HJIH M X  BbinOJIHeHMH 

Heo6 XQZWMbJX JZJIH OpraHM3Ma CJ)yHKUMM»16).
B 3tom pa6 oTe A . A . MajiHHOBCKHH npe^jioKm r cjieayiom yio 

KJiaCCM^MKaUMK) CMCTeM!
1. XlHCKpeTHbie mjim KopnycKyjiHpHbie CMCTeMbi, cocroam M e 

M3 paaa 3JieMeHT0B, HenOCpe^CTBeHHO nOHTM He CBH3aHHbIX 
jxpyr c ApyroM w jierKo BCTynaiomMx Meatay co6 om b jiio6 bie 
KOM6 MHaUMM.

2. CMCTeMbi C (|)MKCMpOBaHHbIMM OTHOLLieHMflMM OTAejIbHblX 
3BeHbeB, b HacTHocTM, xapaierepM3yiomMecH ueriHOM nocjie/iOBa- 
TeJIbHOCTbK) OT^eJIbHblX 3BeHbeB MJIM «3Be3AHbIM» paOIOJIOaceHM- 
eM mx BOKpyr oflHoro ueHTpajibHoro 3BeHa.

3. CMCTeMbi M3 /IByX MJIM 60Jiee B33MMHO BJIMHIOIUMX (n o  TM- 
ny 0 6 paTH0 M CBH3 m) 3BeHbeB npM yCJIOBMM MX B3aMMHOMI 

CTMMyJIHUMM, B3aMMH0r0 TOpMO)KeHMH MJIM «njIIOC— MMHyC» B3a- 

MMO^eHCTBMH M KOM6 MHaUMH nOCJieflHerO TMna C B3aMMHO 
CTMMyJIMpyiOLUMM (MJIM TOpM03HUiMM),7̂ .

,4) C. 48-49 HacTonmero H3,aaHHH.
I5̂  C. 200 HacTOflmero H3flaHMfl.
l6̂ Tom Dtce.

I7) Cm. c.239 Hacrosimero H3,aaHH5i.



B najibHewweM, npeacae Bcero b pa6oiax «H eK 0 T0 pbie 
Bonpocw opraHM3auMH 6nojiorHMecKHx cncTeM» [1968 6], « 0 6 -  
uxwe Bonpocbi cTpoeHMH cmctcm m hx 3HaneHne jy m  6mojio- 
tmm» [1970 b], «TeopwH CTpyKTyp h ee MecTo b cmctcmhom 
noaxo;ie» [1970 r], «MexaHM3Mbi (})opMMpoBaHMH ueji0 CTH0 CTH 
cncTeM» [1973 a ], «3(Jxl>eKTHBH0CTb HeK0T0pbix TMnoB nojiy- 
>KecTKMX cMCTeM» [1974a], «OcHOBHbie fiohhtmh m onpeiiejieHMH 
TeOpMM CMCTeM (b CBH3M C npHJIOXeHMeM TeopMM CMCTeM 
k 6nojiorMM)» [1980 b] m iipyrMx, A. A. MajiHHOBCKMfi cy- 
mecTBeHHo pa3BMJi m ycoBepiueHCTBOBaji npe;uio>KeHHyio mm 
ioiaccm})MKauHio CMCTeM. npHBe^eM onenb Ba)KHyio unTaTy 
M3 pa6oTbi [1 974a ], K0T0paa coaepacMT onwcaHHe 0CH0BHbix 
BblZieJieHHbIX MM TMnOB CMCTeM:

« 1. i^MCKpeTHbie (KopnycKyjiapHbie) cmctcmw coc to h t m3 6 0 - 

jiee mjim Menee 3 kbmBajieHTHbix 3jieMeHTOB, xapaKTepM3yiOTCH 

pa3^ p 0 6 jieHH0 CTbK) 3TMX 3JieMeHTOB, M3 B3aHMHOft OTHOCHTeJIb- 

HOM 3aMeH«eMOCTbK) M aMMTMBHOCTbK) B CMblCJie BJIMHHMH 

Ha CBOMCTBa CMCTeMbl, Cn0 C0 6 H0 CTbK) K 0 T6 0 py M CB0 6 0 JIH0 il 

KOM6 MHaTOpMKe. npMMepaMM CMCTeM 3T0 P0  TMna CJI>OKaT: BMJI 

>KHBOTHbIX, m e Ka3C£Oe XHBOTHOe 6oJiee MJIM MeHee 3 KBHB3JieHT- 

ho Jiio6oMy .apyroMy >KMBOTHOMy Toro >Ke BMjia, a yBejiMHeHMe 

HMCJieHHOCTM )KMBOTHbIM yBejIMHMBaeT B 0 6 lIjeM yCTOMHMBOCTb

BMiia; ô HOTMnHbie pecfrjieicropHbie peaKuMM; JiioGbie oaho- 
TMnHbie 06pa30BaHHH b HeopraHMnecKOM npMpozie, HanMHaa 
c 0iiH0TMnHbix MOJieKyji ra3a mjim >kmakoctm.

2. ^KecTKMe naccMBHbie cmctcmw xapaKTepM3yiOTCH TaKoft 
CTpyKTypoft, npM KOTOpOM Kâ KJlblM 3JieMeHT HBJIHeTCH He06X0AM- 
MblM M He3aMeHMMblM. B CBH3M C 3TMM MX 3(J)̂ eKTMBH0CTb (t. e. 
npoHHocTb, >KM3Hecnoco6HocTb, npo^yKTMBHocTb mjim npMrofl- 
HOCTb B KaK0M-JIM60 OTHOIIieHMM) JIMMMTMpyeTCH OTHOCMTeJIbHO 
cjia6biM 3JieMeHTOM» 18>.

HTorM cbomx Mccjie^oBaHHPi no CMCTeMHOMy KMGepHeTM ê- 
cKoMy aHajiM3y 6M0Ji0rMHecKMX HBJieHMM m npoueccoB npeicpacHO 
noiiBeji caM A. A. MajiMHOBCKMH:

« l .  IlpMMeHeHMe TeopMM cmctcm aHajionmHo npMMeHeHMio 
MaTeMaTMKM He TOjibKO Gjiaroaapa aGcrpaKTHOMy 0606meHH0My 
xapaKTepy CMCTeM hmx 3aK0H0MepH0CTeM, ho m b tom oTHoiue- 
HMM, HTO B 3aBMCMMOCTM OT nOCTaBJieHHOM 3a^aHM B03M0)KH0 
paccMOTpeHMe ojihmx h Tex x e  oGteKTOB KaK cmctcm pa3Horo 
TMna (TaK >Ke KaK npM npMMeHeHMM MareMaTMnecKHx MeixxaoB 
MoryT Bbi6MpaTbCH mmchho Te KOjiMnecTBeHHbie noKa3aTeJiH, 
KOTOpbie Ba>KHbi jjj\h pemeHMH jiaHHOM npoGjieMbi).

2. Ojihom H3 BaxHenuiHx 3a^an TeopHM chctcm hbjihctch 
oueHKa 3(J)̂ )eKTMBH0CTM pa3JiMHHoro TMna CMCTeM, rue non

,8* C. 152 HacToamero mnaHMfl.



KpHTepMeM 3(j)(j)eKTMBH0CTM MO)KeT pa3yMeTbCH KaK CymeCTByK)-
man, TaK m noTeHUMajibHaa (JjyHKUHH cucTeMbi. ripn stom  3(j)- 
^eKTMBHocTb cucTeMbi Bcenaa .nojpKHa paccMaTpM BaTbCH b onpe- 
.aeJieHHOM acneicre, b 3aBMCMMOCTM ot noaraBJieHHOM 3a£ann.

3. npe.zuio)KeHHoe paHee BbmejieHMe KpawHnx tmiiob cm- 
CTeM — >KeCTKMX M AHCKpeTHbIX — n03B0JIMJI0 C(J)OpMyJIMpOBaTb 
OCHOBHbie 0C06eHH0CTH 3(})(j)eicrMBHOCTM TaKMX CMCTeM. npM 
paccMOTpeHMM 3(J)(|)eKTMBH0CTM BnoJiHe >KecTKnx CMCTeM Heo6- 
XOflMMO yHMTblBaTb, HTO OH a BCerjia 33BMCMT OT OTHOCHTejIbHO 
HaM6oJiee cjia6oro 3BeHa, nocKOJibKy Bee 3BeHbfl b t3kmx cMCTe- 
Max B33MMHO He3aMeHMMbi. 3 to  OHeHb ynpomaeT oueHKy TaKMx 
CMCTeM. 3(|)(|)eKTMBHOCTb .AMCKpeTHblX CMCTeM B npOCTeMUIMX 
cjiynaax 33bmcmt ot KanecTBa m cyMMapHoro scfrcfreKTa Bcex mx 
3JICMeHTOB.

4. EojibiiiMHCTBO peajibHbix cmctcm othocmtch k npoMe)Ky- 
TOHHOMy TMny, coBMemaiouieMy no;iCMCTeMbi, 3jieMeHTbi mjim 
oco6chhoctm  cmctcm >KecTKoro m flMCKpeTHoro TMna. B nacTHO- 
ctm , k hmm othochtch CMCTeMbi: 1) “ rM6pM,aHbie” (c Hepe.aoBaHM- 
eM Ha pa3Hbix ypoBHnx >kcctkmx m .nMCKpeTH bix); 2) “3Be3,nHbie” 
(b KOTOpbIX 3JieMeHTbI CBH3aHbI MVKJiy co6om Hepe3 0£MH UeH- 
Tpâ bHbiM 3JieMeHT); 3) “ ceTeBbie” (c nacTMHHo He3aMeHMMbiMM 
3jieMeHTaMM); 4) “ reTeporeHHbie” (coBMemaiomMe HajiMHMe He- 
3aMeHMMbIX M B3aMM03aMeH«eMbIX 3JieMeHT0B), 3Cj)Cj)eKTMBH0CTb 
KOTOpbIX npM M3BeCTHbIX yCJIOBMHX OnpeiieJIfleTCH OilHOBpeMeHHO 
BCeMM 3JieMeHTaMM. npM yBeJIMHeHMM MJIM yMeHbllieHMM nOKa- 
3aTejieM oxnejibHbix sjieMeHTOB TaKOM CMCTeMbi ohm (sjieMeHTbi) 
MOiyr CTaTb aKTMBHbIMM MJIM JIMMMTMpyiOmMMM, a CMCTeMa 
M3 nojiy>Kectkom nepeimi b TMn >KecTKOM naccMBHOM mjim 
aKTMBHOM CMCTeMbi.

5. ‘TeTeporeHHbie” CMCTeMbi hbjihiotch oahmm m3 HaM6ojiee 
pacnpocTpaHeHHbix tmiiob. Ohm uimpoko npe.acTaBJieHbi cpe^M 
6M0Ji0rMHecKMX, reorpa^MnecKMX m Apyrax cjio>KHbix oS’beKTOB. 
OtfHaKO M3-3a MX CJIO)KHOCTM onpe/iejieHMe MX 3(j)(j)eKTMBHOCTM 
npe^CTaBJiHeT M3BecTHbie TpynHOCTM. B hmx, KaK m b acecTKHX 
cMCTeMax, MMeioTCH He3aMeHMMbie 3JieMeHTbi flByx tmiiobi 1) Te, 
KOTOpbie npM MX He^OCTaTOHHOCTM JIMMMTMpyiOT 3(J)(J)eKTMBHOCTb 
CMCTeMbi; 2) Te, b Koropbix (ecjiM CMCTeMa y>Ke ycTOMHMBa) £a>Ke 
o,hhh “ aKTMBHbiM” 3JieMeHT mo>kct npaKTMHecKM uejiMKOM onpe- 
fleJIHTb 3(J)(J)eKTMBHOCTb CMCTeMbi, He3aBMCMMO OT 60JIbUJeM MJIM 
MeHbiueM cyMMbi nojio>KMTejibHbix 3aMeHMMbix 3JieMeHTOB. Ha- 
p*my c hmmm b reTeppreHHOM cMcreMe mmciotch nojio>KMTejibHbie 
B3aMM03aMeHHeMbiei3JieMeHTbi, KaK b CMCTeMe He>KecTKoro TMna.

6. PaccMOTpehme 3(|>(i>eKTMBHOCTM “ reTeporeHHbix” cmctcm 
B 3aBMCMMOCTM OT COCTOHHMH He3aMCHMMbIX M 3aMeHMMbIX 
3JieMeHT0B n03B0JiMJi0 HaMeTMTb onpe^eJieHHyio nocjieaoBa- 
TeJibHOCTb poJieM Tex mjim MHbix 3JieMeHTOB no Mepe MX 
OTHOCMTeJIbHOIX) KOJIMHeCTBeHHOPO pocra B CMCTeMe.



POCT 3^)(J)eKTHBHOCTH BC6H CHCTeMbI npOHCXOflHT CHaHa- 
jia 3a cneT pocTa Toro He3aMeHMMoro 3JieMeHTa, KOTopbin 
orpaHhhmBaeT ee, 3aTeM —  3a cneT yBejinneHMH cyMMapHoro 

3^)(J)eKTa 3aMeHMMbix 3JieMeHTOB (BKjnonaH “ H36biTOHHbie”  He- 

3aMeHMMbie), h, HaKOHeu, ecjiw HMeeTca “ aKTHBHbifi”  3JieMeHT 
b cwcTeMe, — 3a cneT B03pacTaHHH ero 3HaqeHMH.

7. ‘TeieporeHHbie” nojiyacecTKne cncreMbi noTeHunajibHo 
Moryr BbiCTynaTb KaK >KecTKHe. Flo Mepe nocTeneHHoro no- 
BbimeHHH ypoBHH caMoro cjia6oro 3BeHa Taicon cucTeMbi oHa 
CHanana BbiciynaeT KaK Bnojme >KecTKafl (noKa xoth 6bi oahh 
He3aMeHMMbIM 3JieMeHT JIMMHTMpyeT ee 3(j)(j)eKTMBH0CTb), 3a- 
TeM — KaK cMCTeMa c B3aHMH0H KOMneHcauneH 3JieMeHTOB 
( t .  e. 6jiH3KaH k iiMCKpeTHon) m, HaKOHeu, ecjin oahh m3 3Jie- 
MeHTOB ^ocTMraeT ypoBHH aKTMBHO onpenejiaiomero, — KaK 
cucTeMa >KecTKo-aKTHBHoro Tuna.

8. CMCTeMaTM3auHH h KOHKpeTHoe ,nM(j)(j)epeHuMpoBaHHoe 
H3yMeHMe pa3JiMHHoro Tuna chctcm  hbjihctch 6;iM)KaMUiepi 3a^a- 
nefi TeopuM CMCTeM, peuieHne kotopoh  OTKpbiBaeT bo3m oxhocth  
6ojiee lUMpoKoro npMMeHeHHH stom H0B0fi ,zuicuHnJiHHbi»19).

CjieziyeT OTMeTHTb eme o^Hy o6jiacTb HayHHbix HHTepecoB 

A. A. MajiMHOBCKoro —  ero nccjie,noBaHHH no npo6jieMaM (puao- 
co(puu u conuo/ioeuu Haynmzo meopnecmaa w HayKoeedeHuro. #jih  
toix), HTo6bi oueHHTb, m o  yuajiocb AiieKcaaapy A^eKcanapoBH- 
ny cziejiaTb b stom  HanpaBjieHnn, Mbi peKOMeanyeM HiraTejiHM 

o6paTHTb BHMMaHne Ha ny6jiHKyeMbie b pa^eJie I I I  HacToamero 

c6opHMKa cTaTbn «K  Bonpocy o nyrax uccjieaoBaHMH ycjiOBHfi 

TBopnecKoro npouecca» [1969 6] n «HayKa 06 opraHM3auMH 
h opraHH3aunH HayKM» [1972 b].

*  *  *

B 1986 r. b cbh3h c yxyzuneHneM coctohhhh 3/iopoBbH

A. A. MajiHHOBCKuft ymeJi Ha neHCHio, orhslko oh npo^ojixa ji 
aKTHBHo pa6oTaTb. TaK, b 1986 r. oh 0ny6jiHK0Baji Tpw HayHHbie 

pa6oTbi: «OcHOBHbie oco6ch h octh  reHeTHnecKnx MexaHH3MOB, 

3bojik)uhh m 0HT0reHe3» [1986 a], «CrapocTb c tohkh  3peHHH 

3B0Jii0UH0HHCTa» [1986 6] h «MaTeMaTHKa h Teopwa chctcm  
b TeopeTMHecKOH 6noJiornM» [1986 b], b 1987 r. Bbiuuia ero 

bo MHoroM HToroBan craTbH «0 6 maH Teopua chctcm  b 6noJiorHH 

h MeAMUMHe» [1987 a].

B 1988 m 1989 rr. A. A. MajiHHOBCKHH npHHsui aicrHBHoe yna- 
cTMe b no r̂oTOBKe nepen3^aHHH «TeKTOjiorHH» A. A. Bor^aHOBa. 
BpeMeHa H3MeHHjincb, h 6or,naHOBCKaH «Bceo6maa opraHH3aun- 

ohhbh HayKa» crajia BecbMa aKTyajibHoi*. A. A. MajiMHOBCKHH KaK 

qjieH pe^aKUMOHHOM KOJuiernn 3Toro H3ziaHHH h KaK 6jiecTHmMfi

19* C. 162-163 HacToiimero n3«aHH5i.



3H3TOK CO^epxaHMH 3TOM KHMTH (»0  MHOrOM OH ee 6yKBaJIbHO 
«BbicTpaiiaji» m KaK cmh A. A. EornaHOBa, h KaK yneHbin) BHec 
oneHb Ba>KHbin BKJiaii b 3to HOBoe, no cymecTBy neTBepToe 
H3̂ aHMe «Bceo6men 0praHM3auH0HH0H HayKM». «TeKTOJiorna»
A, A. Bor^aHOBa 6biJia 0ny6jiMK0BaHa b 1989 r. [1989 a] cnycia 
uiecThnecHT jieT nocjie nocJie^Hero ee M3,zjaHHH, ocymecTBJieHHo- 
ro npM >kh3hm aBTopa.

B 1989 r. b >KypHajie international Journal of General Sys- 
tems» 6biJia 0ny6jiHK0BaHa CTaTbH bhjxhoto 3apy6e>KHoro cneuH- 
ajincxa no CMCTeMHbiM uccJiejioBaHmhm MmiaHa 3ejieHbi «0 pa- 
6orax A. A. MajiMHOBCKoro no Teopnn CMCTeM»20\  b kotopoh 
AaHa BbicoKaH oueHKa BaxHenuiMM pa6oiaM A. A. MajiHHOBCKoro 
no MeTOHojiorHH cMCTeMHbix uccjieiiOBaHHM, no Kn6epHeTMKe 
H TeKTOJIOrMM.

B 1990 r. YKa30M ripe3M,neHTa C C C P  M. C. IbpSaneBa 
3a oco6bin BKJiaa b coxpaHeHne w pa3BMTMe reHeTHKM w ceJieK- 
UMM, nO^rOTOBKy BbICOKOKBaJIM(})MUHpOBaHHbIX HayHHbIX Ka^pOB 
AjieKcaHup AneKcaHiipoBHH MajiMHOBCKHH 6bui HarpaacaeH BMe- 
CTe c ApyrnMH BbiiiaiomnMHCH reHeTMKaMH Op^eHOM JleHHHa. 
3jioBemaa mpohhh cyab6bi: b KOHue xh3hh HaynHbie 3acJiyrn 
A. A. MajiHHOBCKoro 6bijin OTMeneHbi npaBHTejibCTBOM h rocy- 
ZiapCTBOM BblClUHM COBeTCKHM OpfleHOM, HOCHIUMM HMH MeJIOBe- 
Ka, KOTOpbiw oneHb MHoro onejiaji ajih Toro, MTo6bi JimuHTb ero 
OTUa B03M0>KH0CTH 3aHHMaTbCfl nOJIHTHHeCKOH JieHTeJIbHOCTbK) 
M nO/tfBHTb KaK JIHHHOCTb.

AjieKcaH^p AjieKcaHnpoBHH MajiMHOBCKHH CKOH^ajicn nocjie 
THxejioH npoflOJiacHTejibHoft 6oJie3HH 16 anpeJin 1996. HeKpo- 
jiorn  Ha A. A. MajiHHOBCKoro 6wjim 0ny6jinK0BaHbi b )KypHajie 
«Bonpocbi cj)HJioco(j)HH» (1997, JVq 3) w b c6opHMKe «CncTeM - 
Hue Mccjie^oBaHHH. MeTOAOJiorHHecKMe npo6jieMbi. EaceroflHHK 
1995—1996» (M., 1996).

AJieKcaH^p AneKcaH^poBHH MaJIMHOBCKMH 6bui aceHaT Ha 
EneHe ^MHTpweBHe Cmhphobopi (1913-1989), MHorne ronu 
pa6oTaBiueH aoueHTOM Ha reorpa^nHecKOM cJ)aKyjibTeTe M r y .  
B coaBTOpCTBe c Hen A. A. MaJIMHOBCKMH Hanncaji phjx pa6oT, 
ORH3. M3 KOTOpbIX «3(J)^eKTMBH0CTb HeKOTOpbIX THnOB nOJiy)KeCT-
khx cncTeM» [1974 a] ny6jiHKyeTca b HacToameM uzaslhim. Jlonb 
AjieKcanapa AneKcaHapoBMHa — CMnpHOBa HaTajiba AneKcaH- 
upoBHa (poa. b 1938 r.) —  no cneunajibHocTH MaieMaTHK, 
oKOHHHJia MexaHHKO-MaTeMaTHHecKHPi cfraKyjibTeT MW, cmh —  
MaJIMHOBCKMH AneKcaimp AjieKvaHApoBMH (pon. b 1945 r.), 
OKOHHHJI MaTeMaTHHeCKHM cfraKyjibTeT Jiry.

AiieKcaH^p AJieKcaH^poBMH MaJIMHOBCKMH MHorMe ro^bi 
BbiHauiMBaji M^eK) 0ny6jiMK0BaTb o6uiMpHyio MOHOipa^MK) c M3-

20) Zeleny Milan. On Systems Writings o f A. A. Malinovskii // International 
Journal o f General Systems. Vol. 15. P. 265-271.



jio>KeHMeM noJiyneHHux hm 0CH0BHbix pe3yjibTaTOB KaK b Teope- 
TMMecKOM 6noJiornn, reHeTMKe w MeAMUiMHe, TaK w b pa3pa6oTKe 
npo6jieM (JjhjiocoiJwh h  MeTO,noJiorMH H ay km. HecKOJtbKO pa3 
oh npncTynaji k ocymecTBJieHHio stopo npoeicra, ho n0,ar0T0- 
BJieHHbie JXi1H MOHOrpa(j)MM TeKCTbl OHeHb 6blCTpO OKa3bIBaJIMCb 
0ny6jiMK0BaHHbiMH b BHae hobwx CTaien, m nJiaHMpyeMan mo- 
Horpa(J)MH A. A. MajiHHOBCKoro, k co>KajieHMO, TaK w He Bbiiujia 
b CBeT. Mbi HaaeeMca, mto HacToamee M3.naHHe b KaKOM-TO 
CTeneH H  Mo>KeT BocnojiHHTb 3 to t  npo6eji.

*  *  *

Pa6oTa H ail s t o h  k h m to h  n o T p e 6 o B a jia  3H a M m e jib H o  6 o jib -  
mero BpeMeHM, weM Mbi n p e jin o jia ra jiM . Mbi xotm m  BbiCKa3aTb  
npM 3HaTeJibH 0CTb TeM jh o jih m , KOTOpbie M H o ro  c n e jia jiH  j\nn 
3aBepm eHM H s t o h  p a6 o T b i.

Bjia^MMHp CaMOMJiOBH1! Kjie6aHep, Myx jionepH AiieKcaH- 
apa AneKcaH^poBHiia MajiHHOBCKoro HaTajibM AiieKcaaapoBHbi 
CMMpHOBOM, BbinOJlHHJI nOHCTMHe HiraHTCKMH oS'beM pa6oTbi — 
OH He TOJIbKO TmaTeJIbHO CBepMJI Becb TeKCT KHMTM c opwrH- 
HajibHbiMM ny6jiHKauHHMM pa6oT AneKcaaapa AjieKcaaapoBHHa 
h  BHec Heo6xoAMMyio npaBKy, ho Taoce cocTaBmi O K O H naTejib-  
Hbiw BapwaHT cnwcKa TpyaoB A. A. MajiHHOBCKoro h Hanwca^ 
oneHb MHTepecHyio CTaTbio «A. EoraaHOB h A. A. MajiMHOBCKHH», 
KOTOpaH ny6jiMKyeTCH b HacToameM H3^aHHH.

Mbi 6jiaroiiapHbi ceMbe AneKcaaapa AneKcaaapoBHHa Majiw- 
h o b c k o p o  3 a n p ea o cT a B Jie H H b ie  (j)0 T 0 rp a (j)H H  h  c b iH y  A. A. Ma- 
JiHHOBCKoro AiieKcaHiipy AneKcaH,npoBHHy 3a BbinojiHeHHbift h m  
nepeBO^ Ha aHDiHHCKHH H3biK TeKCTa «Coziep>KaHMH» HacToameH
KHHTM.

O rpO M HbIM  oS^eM p a 6 0 T b I, CBH3aH H bIH  C BBOtfOM B KOMIIblO- 
Tep TeKCTOB pa6oT A. A. MajiHHOBCKoro, hx nepBOHanajibHOH 
npaBKow h nocjiejiyiomHMH HcnpaaneHHHMH, 6biJt BbinojiHeH 
coTpyzjHmkbmh MHCTHTyTa CHCTeMHoro aHajiH3a PAH EjieHOH 
AHiipeeBHOH BoroMOJioBon, TaTbHHon BanecjiaBOBHOH H h k o - 
hoboh h HaTajiweH CepreeBHon C m h ph o b o h . Eojibiuoe mm 
cnacn6o 3a 3Ty pa6oTy. Mbi xothm  TaioKe Bbipa3HTb 6 jiaro- 
AapHOCTb BjiatfMMHpy Bjia^wcjiaBOBHHy Kejuie h KoHCTaHTHHy 
AneKcaHzipoBHHy ToMHJiHHy 3a HeoueHHMyio noMomb b noflro - 
TOBKe 3TOrO H3£aHHH.

M, HaKOHeu, Hama rjiy6oKaa npM3HaTejibH0CTb KOJiJieKTH- 
By H3AaTejibCTBa «3,zmTopHaji YPCC» 3a BbicoKoe KanecTBo 
BbinymeHHow hm KHHrH.

B. B. Ea6Koe,
B. H. CadoecKUu



A. A. MAJIHHOBCKHfl B yKPAMHCKOM 
H M  TJIA3HHX EOJIE3HEH 

H TKAHEBOH TEPAIIffl HMEHH 
AKAflEMHKA B. n. (DHJIATOBA 

(1951-1965)

A. A . MajiMHOBCKMH npnexaji b Oaeccy bcchom 1951 r. no Bbi- 
30By aKaaeMMKa B. FLOmiaTOBa juih neperoBopoB no Bonpocy 
o pa6oTe. Flo aoroBopeHHocTH AjieKcaaup AjieKcaiiapoBH4 6biJi 
3aHMCJieH Ha n0Ji>KH0CTb 3aBenyiomero Jia6opaiopHbiM ceKTopoM 
HHCTmyTa. llocejiHJicH b flOMe y BjiaiiMMMpa neTpoBnna, rue 
)khji r o 1953 r., Korjxa. 6biJio 3aK0HneH0 CTpoHTejibCTBO >khjio- 
ro noMa jinn  HayHHbix coTpynHwkob MHCTHTyia, n AneiccaHup 
AjieKcanapoBHH nojiymui KOMHaTy b KOMMyHajibHOM KBapTH- 
pe. CeMbH ocTaBajiacb b MocKBe, h to  Bbi3biBajio nocToaHHyio 
03a60HeHH0CTb AjieKcaH^pa AJieKcaHnpoBnna, 6ecn0K0ncTB0 
h ynamaiomHecH co BpeMeHeM noe3^KH b MocKBy.

AjieKcaH^p AiieKcaH^poBHH cpa3y CTaji aKTHBHbiM noMomHH- 
kom B. n.OmiaTOBa no HayMHbiM n a^MUHUCTpaTHBHbiM Bonpo- 
caM. IXInpoKaH 3pynMUMH AneKcanapa AjieiccaHflpoBHHa b pa3- 
jiMHHbix o6jiacTHX 6nojiornM bo MHoroM cnoco6cTBOBajia 3amnTe 
TeopeTHHecKHX nojio>KeHMM yneHMH B. n. OmiaTOBa o 6noreHHbix 
CTHMyjiHTopax ot HananoK Heno6po>KejiaTeJibHbix onnoHeHTOB 
(A. M. 3a6jiyAOBCKoro, P. E. PyMHHueBa h npyrwx). Ilo3>Ke w caM 
AjieKcaaap AiieKcaHzipoBMH 3aHHJica 3KcnepnMeHTajibHbiMH nc- 
cjieAOBaHMHMH no bjimhhhk) TKaHeBbix npenapaTOB Ha npoueccbi 
B036yacaeHHH H TOpMO>KeHHfl B UeHTpaJIbHOM HepBHOM CHCTeMe.

M H oro cmji oleum AiieKcaaap AJieiccaHflpoBHH o6yMeHHio 
HaynHbix coTpyzjHHKOB m Bpanen MaTeMaTMnecKMM MeTo^aM 
oueHKM noJiyMeHHbix ^aHHbix n BHe^peHHio nx b ocjrrajibMOJio- 
TMIO. ripaKTHHeCKMM BblXOflOM CTaJIO, B HaCTHOCTH, 06H3aTeJIbH0e 
ncn0Jib30BaHne CTaTHCTHnecKMX mctoaob o6pa6oTKH pe3yjibTaTOB 
uccJieflOBaHHH, nero paHee He 6biJio.

HayMHbie MHTepecbi AneiccaHflpa AneKcaH,npoBHHa BKJiKmJiH 
Taicxe o6m yio Teopnio chctcm . 3necb oh cTpeMmicH k ^ajibHew-



uieMy pa3BMTHK) co3̂ aHHon ero otuom A. A. EornaHOBbiM Bce- 
o6meft HayKM 06 opraHH3auHn — TeKTOJiornn. A. A. Bor^aHOB- 
MaJIMHOBCKHft (1873-1928) 6bIJI HCKJIIOHHTeJIbHO pa3HOCTO- 
pOHHHM HeJIOBeKOM: nOJIMTHHeCKHM fleHTeJieM, (J)HJIOCO(jX)M, 
nHcaiejieM — (JjaHTacTOM, mc^hkom, H3BecTHbiM KaK 0CH0BaTejib 
b MocKBe nepBoro b Mupe MHCTHTyTa nepejiMBaHMH kpobh. 
CBoen pa6oTon: «TeKTOjiorMH. Bceo6maa opraHM3aunoHHafl Ha- 
yKa» A. A. BornaHoB npeaBocxnTHji MHorne Mnew Kn6epHeTHKH 
m o6mefi TeopMH cmctcm. Pa3BHTHe nocjie^HMX uijio b Harnett 
CTpaHe, KaK H3BecTHo, oneHb TpynHbiM, TepHMCTbiM nyTeM. 
AneKcaH^py AneKcaanpoBMny MajiHHOBCKOMy 3tot nyTb yace 
6biji 3HaKOM no co6cTBeHHOMy onbiTy.

Pa6oTbi A. A. MajiHHOBCKoro no MaTeMaTwnecKMM MeTOnaM 
b 6nojiornM m CMCTeMHOMy aHa^H3y, HanMcaHHbie b O^ecce 
(«06paTHbie CBH3H B 6MOJIOrMHeCKHX, B HaCTHOCTM, B naTOJIO- 
rMHecKMX cncTeMax» [1959 a, I960 r]; «3HaHeHMe KanecTBeHHoro 
M3yHeHMH ynpaBJiHiomMx cmctcm jvih TeopeTMHecKHX Bonpo- 
cob 6nojiorMH» [1961 6] w ApyrHe), nenaTa^ncb b c6opHHKax 
JleHHHrpa^cKoro rocynapcTBeHHoro yHMBepcMTeTa.

H 3 npo6;ieM, pa3pa6aTbiBaeMbix b HHCTHTyTe mm. B. n . O h - 
jiaTOBa, AneKcaaup AneKcaaapoBMH MajiMHOBCKMH ocTaHOBMJicn 
Ha npo6jieMe pecJjpaKunn rJia3a. O h 6biji opraHM3aTopoM n py- 
KOBO^HTejieM Jia6opaTopnH onTnnecKnx (JjyHKUMH rjia3a.

Ero pa6oTbi no 6jiH30pyK0CTH oTJiHna^ncb hobh3h o h , rjiy- 
6okhm ncn0Jib30BaHneM m iefi cucTeMHoro nonxo^a, 3ajioacnjiH 
0CH0By 4/ih nocjie^yiomeM pa3pa6oTKH ueJioro pana HanpaBJie- 
HHPI B H3yMeHMH STHOJIOrHH H naTOreHe3a 6jIH30pyK0CTH. 3 tm 
pa6oTbi hochjih KOMnjieKCHbiw xapaKTep — KJiMHMHecKne uccjie- 
AOBaHMH COHeTaJIMCb c OpHrHHaJIbHblMH 3KCnepMMeHTaJIbHbIMM 
pa3pa6oTKaMM.

Bonpocbi naToreH e3a 6 jiH3opyKocTH H3yMajiMCb A. A. Majin-
HOBCKHM B CBH3H C aHaTOMO—(})H3HOJIOnmeCKHMH nOKa3aTeJIHMH, 
B HaCTHOCTH, c COCTOHHHeM coe/inHHTCJIbHOTKaHHOH CHCTCMbl 
OpraHH3Ma, HTO n03B0JIHJK> BblHBHTb npHMyiO KOppeJIHUMOH- 
Hyio 3aBMCHMOCTb yCHJieHHH pec})paKUMH OT pn^a HapyilieHHM 
o6mero coctohhhh opraHH3Ma nejiOBeKa n xhbothux. Hapaay 
c 3THM npoBO^MJiocb H3yHeHne pacnpocTpaHeHHocTH 6jiM3opy- 
kocth b 3aBHCHMOCTH o t HeK0T0pbix reHeTnnecKHx n reorpacf)H- 
HeCKHX (fraKTOpOB.

Ha ocHOBaHMH H3yHeHHH Hacjiê OBaHMH npeApacnojioxeH- 
hocth k ocJia6jieHHio coej^MhHTejibHOTKahHoii o6ojiohkm rjia3a 
H pa3BHTMK) 6jIH30pyK0CTH AjieKCaHflpOM AjieKCaRHpOBHHeM 
6biJio BBeiieHo noHHTHe «rpynnbi pwcKa», n03B0jiHBiiiee pa3- 
pa6oTaTb CMCTeMy npoc|>HJiaKTHHecKHX Mep, cnoco6cTByiomHX 
npeflyripeameHHK) 3Toro npouecca y ^eiew n nozipocTKOB.
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AHajiH3 reorpa(J)HHecKoro pacnpocTpaHeHHH 6jiM30pyK0CTH 
b pa3jiHHHbix pernoHax n03B0Jimi ycTaHOBHTb neTKyio 3aBH- 
CMM0CTb ero o t  xapaKTepa noHB h nuTbeBon b o jx u .  3 th  hc- 
cjieziOBaHHH JierJin b 0CH0By KOMnjieKca pa6oT no BbiacHe- 
HHK) CBH3H MOK^y HaCTOTOM 6jIM30pyK0CTH CpeflM LUKOJIbHHKOB 
b pasjiMHHbix o6jiacTHx h pernoHax YKpanHbi n co,aep>KaHH- 
eM OT^eJIbHblX MMKp03JieMeHT0B B COCTaBe nOHBbl. # 0 6 pbIM 
apyroM AneKcaHapa AjieKcaaapoBMHa m ero SjiMacaMLuen no- 
MomHuuen b pa6oTe no npo6JieMe mm on mm 6biJia BapBapa 
BacMJibeBHa CKopoflHHCKaa-OHJiaTOBa — onbiTHeMiiiHH ocjrrajib- 
MOJIOr —  KJ1HHHUHCT, 6 0 JIbIU0 M 3HTy3HaCT H eflHHOMbllUJieHHHK. 
A. A. MaJIMHOBCKHM H B. B. CKOpOJIHHCKOH-CDHJiaTOBOH 6bUia 
H3^aHa HaynHo-nonyjiHpHaH KHHra «BjiH3opyKocTb» [I960 b].

AjieKcaaap AjieKcaanpoBHH 6biJi HeoGbiKHOBeHHbiM nejioBe- 
kom . UInpoTa ayuiM, cepnenHaa iio6poTa, oco6aa cHMCxojiHTeJib- 
HOCTb K JIIO.UCKMM HeflOCTaTKaM, yMCHHe nOHHTb H npOCTHTb. FIpM 
3TOM oh He oTJiMHajiCH npeKpacHOflyaiHeM, HeTj oh yMeji BoeBaTb 
H BOeBaJI, 6HHyH HCTHHHbie nopOKH, OCOSeHHO eCJIM OHM Bpe-

Reny BpaneBaHHH jnojien. C y6e>KaeHH0CTbi0 TajiaHTJiHBoro 
yneHoro oh OTCTaMBaji cboh B3rJi*mbi b 0(J)TajibM0Ji0rMM. He ojiho 
Konbe 6buio cjiOMaHo AjieKcannpoM AjieKcaanpoBHHeM b Hayn- 
Hbix ycTHbix m nenaTHbix jiMCKyccMHX. 3^ecb oh He 3Haji noma^bi.

AjieKcanap AjieKcannpoBHH 6bjji HaaejieH BejiHKOJienHbiM 
TajiaHTOM apyacGbi. KaK oh npe^aHHO jiioGhji ^py3en, kotopmx 
BOKpyr Hero 6biJio oneHb MHoro! O h  npHTHrnBaji k ce6e cepjma 
He TOJIbKO He06bIKH0BeHH0M HayMHOH 3pyAHUHeM, LUHpOTOH 
h niy6HH0ft no3HaHHM b pa3Hbix oGjiacTax Me/muHHbi h 6hojio- 
rnn, ho h jiHHHbiMH KanecTBaMM. Bee, kto y3HaBajiH ero Gjiwxce, 
nonaaajiw u o jx  o6aaHHe yMa, ocnpoyMHH, floGpo™, Heo6biKHO- 
BeHHOH Ao6poxeJiaTejibHOCTH k oKpyxaiomnM. M eme o rh o  pe.a- 
Koe KanecTBo: He 6buio jurn AjieKcanapa AjieKcaH^poBHHa «Bbic- 
LLIMX H HH3LUHX», pOBHO OTHOCHJICH OH H K flHpeKTOpy HHCTHTyTa 
h k 60JibH0Pi caHHTapKe, npoxoflHBiuen k HeMy 3a coBeTaMH.

CoTpynHHKH AjieKcaHiipa AjieKcaHjjpoBHHa, uiHpoKHw Kpyr 
,z*py3eH nocjie orbe3^a ero H3 O^eccbi b MocKBy b 1965 r. 
npo^ojDKajiH omymaTb ero npucyTCTBue, o HeM to  h ^eJio
BCnOMMHaJIM.

Diy6oKMH c n e jx  ocraBHJi A jieKcaaap AjieKcaanpoBHH b jhoahx, 
3 HaBiiiHX ero. O h  6bui HacTOHiuHM yHHTeJieM ^o6pa, h h c to™ .

MHorHMH apyacGa c hum , coTpyzjHunecTBo omymajiocb w 
omymaeTCH no chx nop KaK MHjiocTb cynbGbi, KaK no^apoK.

JI. C. )Ko/iHepoeuH, M. C. 36aHdym, 
JI. f!. MeneHKO, 0. fl. Konn



A. BOrjWHOB H A. A. MAJIHHOBCKHfl*

Tpa^MUMOHHO OTHOLUeHHH 
Meacay BejiHKHM nejiOBeKOM n 
ero cwhom oueHMBaioTCH npe- 
acae Bcero c tohkm 3peHHH 
BJIHHHMH, OKa3aHHOrO nepBbiM 
Ha BToporo. 3 t o  eciecTBeHHo 
m jsjrn paccMaTpHBaeMoro HaMH 
cJiynaH, h6o mo>kho 6e3 bchkhx 
HaTH>KeK CKa3aTb, h to  BomaHOB 
cbirpaji orpoMHyio, hh c KeM 
He CpaBHMMyiO pOJIb B >KH3- 
hm CBoero cbma. M o x eT  6biTb, 
HeCKOJIbKO CTpaHHbIM n03T0- 
My noKa>KeTCH cjie^yiomHM bo- 
npoc: a KaKyio pojib cbirpaji 
A. A. MaJIHHOBCKMH B >KH3HH 
CBoero BejiHKoro OTua? O co- 
6eHHo, ecJiM ynecTb, h to ero 
B03pacT npw >KM3HH EoraaHo- 
Ba He aocTHr eme 19 JieT,
>KHJI OH Bee 3TM rOflbl OTfleJIb- 
ho ot OTua, a ao nepee3^a 
BMecTe c MaTepbio1) b 1914 r. 
b Poccmo — b pa3Hbix ropo^ax 

m jxaxe crpanax. fla  m hto TaKoe Mor coBepiumb cbiH jxo 18 JieT, 
hto oKa3ajio 6bi 3aMeTHoe BJiHHHue Ha ero oma?

Bee 3To TaK, m Bee x e ...
Bciiomhmm, KaK cioia^biBajiacb XH3Hb BoraanoBa jxo 1909 r., 

n 1909 r. m nocjie Hero. Be3 npeyBejiMHeHHH moxho CKa3aTb,

* Ocuounoii uc;ii»k> iiaHHOM ny6jiMKaunn jiB/iaeTcfl ocBemcHMe MajiOH3-
BCCTHblX (|)aKTOB, CRMlUHHblX C /IM^HblM 06lIieHMeM Me)Kfly OTUOM M CfelHOM, 
orpa>KCHHbix r;iaB»n,iM 06pa30M b Heony6/iMKOBaHHbix MaTepwajiax apxHBa 
A. A. Ma/iMHoHCKorc) h jaiiHCHX ero ycTHbix pacCKa30B. —  fJpuM. aemopa.

MaTb A^cKcaimpa AflcKcaHflpoBMHa AncJjyca MBaHOBna CMMpnOBa —  

peBo/wmnoHcpKa, npouiiyuiiafl TiopbMy m ccbijiKy, n03HaK0MM.nacb c EomaHOBhiM 
u 1903 r. n Bojioivie.



hto 1909 r. CTaji b cyz*b6e Bor^aHOBa nepejioMHbiM. HanwHaa 
c 1897 r. (Kor.ua BbiuiJia b cbct nepBaa ero nenaTHaa pa6o- 
Ta — «KpaTKHM Kypc skohommhcckoh HayKM», cpa3y npHHeciuaa 
orpoMHbin ycnex), b TeneHHe 12 JieT H3BecTHocTb m BJiHHHwe 
Bor^aHOBa HenpepbiBHo B03pacTai0T, oh — oamh m3 Beaymwx 
JIH^epOB POCCHMCKOM COUMajI-,neMOKpaTHH H O^MH M3 BO)KfleH-
ocHOBaTejiew 60JibiueBMCTCK0M cfrpaKUMH (hjich UK napTHU 
m BojibiueBMCTCKoro ueHTpa), Mbicjimejib n nwcaTejib, npwo6pe- 
TaiomMM yace eBponencKyio H3BecTHocTb. B 1909 r. Ka>KeTCH, 
hto c6biBaeTCH, HaKOHeu, ero .naBHflfl MenTa: na ocTpoBe Kanpn 
npn ynacTHH M. IopbKoro opraHM3yeTca napTHMHan paGonaa 
iiJKOJia. BoKpyr EornaHOBa rpynnnpyeTca HHTejijieKTyajibHbin 
UBeT napTMM m conyBCTByiomeH eft MHTeJiJiMreHUHH.

M Bupyr HenpepbiBHo cjieayiOT yzjap 3a yuapoM, TaK, cjiobho 
npoBMAeHMe chjioio xoneT BbipBaTb EoraaHOBa m3 noJiMTMKH 
m BepHyTb ero k no;uiMHHOMy npM3BaHHK) — (j)HJioco(J)MM h Hay- 
Ke. Ybw, oh He Mor Toraa BocnpuHHMaTb 3to TaK. K a ^ b in  ynap 
6biJi CTpauiHo 6ojie3HeHHbiM, Beflb HaHocmiM ero He «Bparn», 
a BMepauiHne moeapumu (Ha^o yMMTbiBaTb, mto 03Hanaji0 juin 
BomaHOBa 3to cjiobo).

riepBbin ynap noHTH coBnaji no BpeMeHH c p o ^ e H n e M  cbiHa: 
jieTOM 1909 r. EoraaHOB BMecTe c JI. B. KpacuHbiM bwboahtch 
M3 BojibiueBMCTCKoro ueHTpa, mx MecTa b napTHMHOM TpnyM- 
BHpaTe PHUOM C JleHHHblM 3aHHMaiOT OTHbIHe r. E. 3MHOBbeB 
m Jl. B. KaMeHeB (nocjie^HMM —  yneHMK n npoTe>Ke EoraaHOBa, 
npenaBiunH ero ). BcKope JieHMHUbi pa3BH3biBaioT nponaraanncT- 
CKyio KaMnaHHio npOTMB uikojiw Ha Kanpn n napajuiejibHo —  
TanHyio AeHTejibHocTb no ee pa3Jio>KeHHK) H3HyTpn. B kohchhom 
cneTe hm  yuaeTca ,no6HTbCH onpeaejieHHbix pe3yjibTaTOB.

B Hanajie 1910 r. npn cjihhhhh cfrpaKUHH 60JibiueBHK0B 
H MeHbllieBHKOB EorflaHOBa BblBOtfHT M3 U K  napTMM, B pe3yjlb- 
TaTe oh h ero copaTHUKH JinmaiOTCH c|)HHaHC0B0H nojyiepKKM. 
3tO BnOCJieACTBHH CTaHOBHTCH OflHOH M3 npHHHH KOH(J)JIHKTa 
BHyTpn co3AaHHon Bor^aHOBbiM rpynnbi «Bnepe,n», KOTopyto 
oh, b pe3yjibTaTe, BbiHyxcaeH 6hji noKHHyTb. Ho n 3Toro Ma- 
jio — aajiee cjie^yeT pa3pbiB c IopbKHM, noBe^eHne KOToporo 
Bor^aHOB KBajincjwunpyeT KaK «npe,naTeJibCTBo» (sry  ouerncy oh 
h BnocJieACTBMM He MeHHeT). Tenepb eflHHCTBeHHbiM noJiHTHHe- 
ckhm noJieM jum Hero ooraeTCH napTHMHan nenaTb, ho k 1913 r. 
JleHMH h 3nHOBbeB npaKTHHecKH 3aKpbiBaioT ju in  Hero bo3mo>k- 
HocTb ny6jiHKOBaTbCH b pa6oneH npecce. ripn 3tom hco6xoahmo 
yMMTbiBaTb, hto nonbiTKa BepHyrbcn b Pocchio 03Hanajia .iuih 
BoriiaHOBa TiopbMy no oGbmhchwhm, bh^bmhyTbim nocjie 1905 r.

Q m a H b i, Ka3ajiocb, Bee ycjiOBHH .onn ayxoBHoro caMoy6nH- 
CTBa. BHeuiHe BomaHOB He TepaeT Jiwua, ho Hero eMy Bee 
3to ctoht! Cjie^bi oTHaaHHH npopbiBaioTC^ jinuib b ero coxpa-



HHBLUMXCH JIHHHbIX nHCbMax: «JIK)AH XOflHT BHH3 POJIOBOM...
« rp«3b Ha y j in u a x  n b i iy iu a x  jiio ,n e fi...»  n t .r .  A Bejib o h  em e  

iia jieK O  He Bee 3Haji (H a n p n M e p , h t o  TOM y 3ace,naHHio B o j ib iu e -  

BH CTCKoro u e H T p a  j ic to m  1909 r . ,  K o m a  o h  m K p a c u H  6bu in  

HCKJIIOHeHbl M3 C03,ZjaHH0M nHTb JieT H a3atf J le H H H M M  H HMH  

napTMM, npe A U iecTB O B ajio , TaK  c K a 3aTb, b n o p a n K e  p e n e T H u n n ,  

TaM Hoe co B em a H M e, Ha k o to p o m  npucyTCTBO Bajiw  Bee K poM e  

«6oriiaHOBueB» w KOjieGjuomnxca)!
Majio kto 3Haji, hto BomaHOB 6biJi oneHb paHtiM: oh ne- 

pe>KHBaji noHTH Bee HenpuHTHOCTH BHyrpn ce6a (no paccKa3aM
A. A. MajiHHOBCKoro co cjiob >KeHbi EoraaHOBa HaTajibM Eor.ua- 
HOBHbl BorAaHOBOft-MaJIHHOBCKOH (1865-1945), JIHLUb TpH>K- 
jxbi 3a 33 ro.ua coBMecTHofi >km3Hm OHa Bujiejia CBoero Myrca 
BbiuieziuiHM M3 ce6a, npw 3tom HHKoraa — b ee aapec, ho Bce- 
TR2L — no nOJIHTHHeCKHM, TOHHee, eCJIM MO)KHO TaK Bbipa3HTbCH, 
no «nOJIMTMKO-HpaBCTBeHHbIM» MOTHBaM).

Pe3yJIbTaTbI BblCOKOKBaJIHcjjHUHpOBaHHOH TpaBJIM CKOpO flaiOT
ce6a 3HaTb. B 1912-1913 rr. cocTOHHMe 3£opoBbfl EomaHOBa, 
KOTopoMy He 6biJio eme 40 JteT, ,no Toro BnojiHe xopom ee, pe3KO 
yxymuaeTca: oh HannHaeT crpaaaTb cepaeMHbiMM npuna^KaMH, 
HMeBIUMMH 6 0 JIbIU0 e CXOflCTBO C rpyjIHOM )Ka60H.

JXna noHHMaHHH flajibHefim ero Heo6xoAMMo BepHyrbca k 6o - 
jiee paHHHM coSm tu h m .

C jioxn jiocb  TaK, h to  ceMbH Bor^aHOBbix 0Ka3ajiacb 6e3^eT- 
hom: b 1896 r., Kor^a ohm )khjih b T y jie , y hhx poamjich cw h, 
po^bi 6buiM Tpy^Hbie, 6oJibHon pe6eH0K npo>KHJi MeHbuie jiByx  

MecHueB, a HaTajibH EoraaHOBHa 6ojibiue He Morjia HMeTb^eTew.
12 hiojih 1909 r. Bor^aHOB CTaji otuom. Mo>kho noHHTb, h to  

03Hanajia ana Hero (n  ju in  HaTajibM Bor^aHOBHbi) xpyriKan acrnHb 
«KoTHKa» (TaK oh cpa3y 6uji Ha3BaH, nocKOJibKy c TyjibCKHX 
BpeMeH Bor^aHOB cpe/in 6jih3khx HMeHOBajicH «K o to m », 
nucbMa no,zuiHCbiBaji nHor^a o/ihoh 6yKBOM — « K » ) .

H3 CeMeHHbIX HCTOHHHKOB H3BCCTHO, HTO EorflaHOBbl Ofl- 
H a ^ b l (BpeMH HeM3BeCTHO), Bcepbe3 o6cy)K^aJIH B03M0XH0CTb 
coBMecTHoro caMoyGMPicTBa. JX&, ho moxcho jih yHTH, 6pocHB 
6e3 cpe^CTB cymecTBOBaHhh oneHb cjia6oro b nepBbie ro/ibi 
)kh3hm pe6eHKa n THxejio6oJibHyio MaTb (y  A. H. Cmhphoboh 
6biJi Ty6epKyjie3 b otkpm toh  c|>opMe)?

O tbctom  Bor^aHOBa Ha yuapbi cyz*b6bi crajia KOHueHTpaunn 
Ha o6o6meHHM h pa3BHTHH hslbho B03HHKiueH y Hero njxeu 

co3AaHMH hoboh HayKH, Mccjie^yiomePi Bceo6mne npMHuwnbi 
opraHM3auMM, KOTOpaH MorJia 6bi craTb MoryHMM opy^weM 
b pyKax no6eAHBuiero npojieTapnaTa. TaK, b KaKow-To Mepe 
CHJIOK) 0 6 cT0 HTeJIbCTB, ^JIH EorflaHOBa 6bIJIH C03^aHbI yCJIOBHH, 
Koraa oh Mor, HaKOHeu, 060CH0BaTb n ccfcopMyjinpoBaTb to ,



O HeM MO)KHO 6bIJIO .flyMaTb JIMLLIb ypblBKaMH, Korm  Ha MHT 

3aTMxajia nojiHTHHecKaa 6opb6a.
B 0 KTa6pe 1913 r., B0cn0Jib30BaBiuncb aMHMCTHeM b cbh3h 

c 300-JieTMeM aHHacTHM PoMaHOBbix, EornaHOB B03BpamaeTca 

b Poccmo, ho, KaK TOJibKO Hanajiacb IlepBaH MMpOBan bom Ha, 

oh TyT >Ke npn3biBaeTCH b KanecTBe BoeHHoro Bpana h ocbo6o- 

xaaeTCH ot cjiyac6bi b apMnn (ho He ot bochhom cjiyx6bi —  

noJiHan AeMo6 nJiH3auHH HacTynaeT TOJibKO b 1918 r.) Jiwuib nepe3 

ro,a b cbh3m c cepbe3HbiM 3a6 ojieBaHneM —  (JjyHKUHOHajibHbiM 

paccTponcTBOM HepBHOM CMCTeMbi Ha noHBe nepeyTOMjieHHH, 

KOTopoe noTpe6oBajio TpexMecnnHoro npe6biBaHHH b KJiHHHKe.

B KOHue 1915 r., nocjie B03BpameHHH EomaHOBa c cfrpoHTa, 
b BapHayjie, rae OHa aouia BMecTe c cw hom  b ceMbe CBoefi 
cecTpbi, yMnpaeT AHtfryca MBaHOBHa CMwpHOBa. Bot o tpw bok  
M3 nucbMa EoraaHOBa ot 6 aeKaSpa 1915 r.: «TeTeHbKa2) e^Ba jih 
He 6e3Haiie)KHO 6ojibHa: OHa Bbi3Bajia k ce6e TejierpaMMon 
JIhuhk) riaBJioBHy3), iito  03HanaeT nocjie^HioK) KpanHocTb, — 
Bbi3Bajia, iiTo6bi Ta yBe3Jia KoTHKa ot Hee. B TejierpaMMe 
roBopnTCH: “ 6e3Haae>KHo” . Boiocb, hto OHa yace yMepjia... Em 
acHJiocb yace oneHb raacejio. Ho CTpauiHO >Kajib KoTHKa...»

JIhrhh IlaBJioBHa B03BpamaeTca BMecTe c Kothkom b Mock- 
By. C 3Toro MOMeHTa no 1928 r. (ro^ cMepTH A. EomaHOBa) 
pa3JlHHHbie AOKyMeHTbl (HeKOTOpbie M3 KOTOpbIX UMTMpyiOTCH 
iiajiee) cBHneTeJibCTByiOT o tom, hto EoraaHOB fioctohhho Ha- 
XOflHTCH B Kypce COCTOHHMH 3,HOpOBbH, pa3BHTMH, IlOTpeGHOCTeH 
CBoero cbiHa m ero  BocnHTaTejibHHUbi. 3 to  Morjio 6biTb B03- 
MOXHO TOJibKO II pH yCJIOBMM nOCTOHHHbIX KOHTaKTOB, BCTpeH, 
BHMMaHMH C erO CTOpOHbl. H 3TO npM OipOMHOM pa60Te, Bbl- 
noJiHHeMOM Sor.aaHOBbiM, w npM THxcejieHiiiHx ycjioBMHx ;hch3hh 
b Te roflbi. Ha HeM Jie>Kajio He TOJibKO 4)MHaHC0B0e oGecneneHMe 
Tenepb yace Gojimuoh ceMbM, ho m He06x0AMM0CTb «j\ocra.Tb» 
m AOcraBMTb HyacHbie npo,oyKTbi m Bemn.

Cyan no coxpaHHBiuHMCH nwcbMaM Bor^aHOBa, no-BnnwMOMy 
no  1922 r., Koraa eMy ncnojiHHJiocb 13 jieT, Cauia MajiMHOBCKHH 
He 6biBaji y oTua h HaTajibM EomaHOBHbi. 3 to  3Ha*iHT, hto 
EomaHOB peryJiapHo coBepiuaji nyTb (kohchho, b ochobhom 
neuiKOM h He c nycTbiMH pyxaMn) M3 paitoHa 3HaMeHKH, m e 
oh Tor.ua hchji h pa6oTaji (b CounaJiHCTHHecKOM, a 3aTeM — 
KoMMyHHCTHHecKOH AKa^eMnw) Ha ripecHK), rzie xchjih JlnawH 
IlaBJioBHa, ee cecrpa w Kothk.

^  OflHa H3 napTMitHbix KJiimeK A. M. CMHpH0B0tt.

^Jlnawfl IlaBJioBHa IlaGJiOBa — peBOJiroiiHOHepKa, nojipyra AH(|>ycbi HBa- 
HOBHbl CMHpHOBOft, nO flOFOBOpeHHOCTH C Heft BnOCJieflCTBHH BOcnHTaTejitHHiia 

A. A. MajiHHOBCKoro.



Mbi pacnojiaraeM CBM^eTejibCTBOM J\. A. KauiMHueBa 06 or- 
hom HdpcMC c BonnaHOBbiM: «C jiyHafi npoM3omeji b oahom 
M3 >KCCTOKHX rOJIOflHblX TO^OB, 19-M HJIM 20-M. MoCKBa, KOHeU 

3MMbi, BenepeeT, nojiyMepTBbie yjiMUbi c MepHbiMH xpe6TaMH 

M3 nepHoro CHera B,nojib TpoTyapoB m TpaMBanHbix nyrew. 

Ha yrjiy Mhchhukom h 6yjibBapoB BH>Ky cepyio —  Ka>KeTCH, 

b cojuwtckom iiiMHejiM, — HeB3paHHyio, “ KaK Bee” , cj)Hrypy, 

6o,apo Bojionamyio Ha caHHx o6biHHyio b Te roflbi KJia^b —  

Tpexny^oBbiM MeuioK c KapTOcjjejieM. 3 to  6 biJi A. A. “ 3 re, — 
no^yMaji h, — KpynHbiM (jwjiococj), HJieH KoMaKaaeMHM —  

m TaKoe “ cTaHOBJieHHe” >km3hh... FIpocTOTa aHTHHHaa” .
rionepeK m jia  >KeHLUMHa c  pe6eH KO M  Ha p yK ax . I ly T b  e e  jieaca ji 

4 epe3  TpaM BaM H yio jioacSM H y c  jie flflH b iM H  o6pbiBaM M . )K eH m M H a  

3a iiep )K a jiacb , c,ne;ia^a n o n b m c y  cnycTM TbCH, h o  H eynanH O  —  

euBa He ypoHM Jia p e6 eH K a . A. A. ocTaBM ji cbom  caHKM c  M ecn n - 

HbiM 3 an acoM  K opM a , n o ,n om e;i k  >KeHmMHe, o c to p o > k h o  B3HJI 

H3 e e  p y K X H B o f i  r p y 3 . . . ,  n o M o r  caMOM r ip e o n o jie T b  npenaTCTBHe 
m BpyHMJi p e6 eH K a  o 6 p a T H o . 3aTeM  B n parcH  b caHM h npo.aoji>Kaji 

cbom  n y T b »4).

ECTCCTBCHHO npCiin0^[0>KMTb, HTO KaK MHHMMyM 4aCTb 3TOrO 
rpy3a  n p eA H a3 H an a^acb  c b m y  h  e r o  B ocn u T aT e jibH M u e.

n p o iio ji )K h m  J ieT on n cb  CBHiieTejibCTB E orn aH O B a o  cb iH e, 

C0 ,aep)KaiuMXCH b e r o  nMCbMax.

« K o t MK 3HOpOB, 1 CeHTH6pH B03Bpam aeTCH H3 KOJIOHMH5) . . . »  

(2 2  aB rycTa  1920 r . ) .

«Bojibiuoe cnacH6o 3a nrpyuiKy KoTMKa: jiynuie Hejib3H 6buio 
m npMnyMaTb. MepKy ero 6othhok h nocjiaji; He 3Haio, .aouuia 
JIM... BOTHHKH, npHCJiaHHbie JUM J1[mhHm] nfaBJIOBHbl], 6bUIH 
eft tohho Bnopy, ho oHa hx oxaaJia...» (19 HoaSpa 1920 r.).

«B o tm h k h  j \ j \n  K o T H K a  nojiynH Ji, 6 o J ib iu oe  c n a c H 6 o . . . »  

(1920 r ., jxa ra  He yK a 3 a H a ).

«O t KoTMKa m JI. n . BaM caMaa ropanaa 6jiaro,napHocTb. 
Jl. n. nHcajia BaM pa3a 3-4, bhaho, nwcbMa Ha aoxoamjih...» 
(31 neKa6pa 1920 r.).

«KajiomM jsjia JIhamh FlaBJioBHbi n0JiyHHJi...» (28 aHBapa 
1921 r.) m t.a.

I lo K a  uiJia rpaacuaHCKaa BOMHa, o  E or^aH O B e H aB epxy  KaK  6 bi 

3a6 bijiM, ho CTOHJIO 3aTHXHyTb r p o 3aM , KaK n p w c T a jib H o e  bhh- 
MaHHe JleHM Ha npH BJie io ia  e r o  aKTHBHOCTb b F Ipo jieTK yJ ibTe 

h , m a B H oe , o n p e^ eJ ieH H b in  M ex n yH a p o a H b iH  p e 3 0 HaHC, k o t o -  

pbiM no jiy^H J ia  n a e a  E oraaH O B a  o  c o 3AaHMH M HTepHau,HOHajia 

n p oJ ieT ap cK on  K y jib Typb i ( o c o 6 eHHO n o c j ie  e r o  KOM aanHpOBKH

Kaiuunuee A. ^Khtcmckmm urrpMX // Tpyabi komhccmh no HayMHOMy 

HacjieAMK) A. A. BorAanoBa. M.: MncTMTyT skohomhkm PAH. 1992. C.225.

“K ojiohmji” —  B0cnKTaTejibH0-03A0p0BMTejibHbiH aeTCKHft jiarepb.



b AHrJimo b KOHue 1921 r.). Y x e  b 1920 r. JleHHH ^aeT 
yKa3aHMe o cpohhom  nepen3,aaHMM «MaTepna^n3Ma h SMnwpHo- 
KpHTMUM3Ma», B npMJIO>KeHHM K KOTOpOMy ny6jIHKyeTCH CTaTbH
B. M. HeBCKoro «^MajieKTMHecKMM MaTepnajiM3M n ^h jioco^m h 
MepTBOM peaKUHM». B CBOeM npejIHCJIOBMH K KHMre JleHHH, 
npn3HaBaH, mto oh He Hmaji nocnejxnvix  pa6oT EoraaHOBa, 
TeM He MeHee cojiM/iapM3MpyeTCH c Te3ncoM HeBCKoro, h to  
«noA  bmjiom npojieTapcKOH KyjibTypbi npoBo,ziHTCH EorjiaHOBbiM 
6yp>Kya3Hbie w peaKUMOHHwe B033peHMH». 3aTew pa3BopaHHBa- 
eTCH MomHaH nponaraanMCTCKaa KaMnaHHH, KOTopyio BeHnaeT 
HMneM He 0 6 0 CH0 BaHH0 e, ho KpanHe HenpuHTHoe b Te BpeMeHa, 
o6BMHeHMe B «MeHbIlieBH3Me», 3a KOTOpbIM 0 6 bIMH0  paHO MJIM
n03.aH0 cjie^oBaJi apeor.

B orcyTCTBMe 3a6ojieBiuero JleHHHa, aaBiuero nepBbiH cur- 
Haji, KaMnaHnen TpaBjiM EomaHOBa flHpuxupyeT A. A k o- 
BJieB — b 1920 r. HjieH DiaBnojiHTnpocBeTa, 3aTeM — 3aMecTH- 
Tejib 3aBeiiyK )m ero oxae;ioM  arMTauMM h n pon araaab i U.K napTHM 
h, HaKOHeu, 3aBenyiomHM oxnejioM nenaTH l\K.

MtoSw cnacTH IlpojieTKyjibT, EoraaHOB BbixojiMT M3 cocTaBa 
ero pyKOBOiicTBa, ho 3to He noMoraeT. ^eHTeJibHocTb Ako- 
BJieBa yBeHMMBaeTCH apecTOM EornaHOBa b ceHTH6pe 1923 r. 
h nHTHHe^eJibHbiM npe6biBaHneM ero bo BHyTpeHHen TiopbMe 
rny Ha JIy6aHKe. flocjie BMeuiaTejibCTBa O . 3. fl3ep>KHHCKoro 
m, bo3mo>kho, Koro-To M3 eme 6ojiee bwcokhx napTHHHbix <J>yHK- 
UMOHepOB OH 0CB060)KflaeTCH, HO OCTaeTCH KaK 6bl «CK0 M np0 - 
MeTMpoBaHHbiM». EomaHOB no-npeacHeMy HJieH KoMaKa^eMnn, 
ho ero JimuaiOT aKaaeMHnecKoro nanKa.

3iiopoBbe BoraaHOBa no^opBaHO, oh  BbiHyacaeH npeKpaTHTb 
BbicTynjieHHH c JieKUHHMH, coKpaTMTb Harpy3Ky h nocreneHHO 
Bee 6ojiee KOHueHTpwpyeTCfl Ha peiueHHH npo6jieM nepejinBaHHH
KPOBM6).

B riHCbMax Bor^HOBa 3a s to t nepno/i Ha ynnBJieHne 
(eCJIM yHHTblBaTb npOHCXO.OHmHe C06blTHH) pOBHOe H CIIOKOHHOe 
HacTpoeHne, n npuHHHofi 3Toro 6biJio, bo3mo)kho, Bee 6oJibiuee 
MecTO, KOTopoe 3aHHMaeT b ero )km3Hm cbiH. Bot HecKOJibKO 
OTpblBKOB M3 3THX nHCeM.

1922 r., Raja. Hen3BecTHa (nocjie 14 hiojih): «K othk 3/iopoB, 
ynnTCH, Bbipoc yMCTBeHHO, CTaji, no3TOMy, npuHTHee b ot- 
HoiueHMHX k JH0.2XHM. YMeHbuiMjicH Jin 3ron3M ero, He 3HaK); 
ho npoHBJineT oh ero MeHbiue...».

6) H to  KacaeTCH fl. A. flKOBJieBa, to o h  BnocjieacTBHH cTaHOBHTcn bjw hm m  

napTHiiHbiM «cneunajiMCTOM» no  arpapHbiM BonpocaM, B03rjiaBjijieT H a p K O M 3eM 

CCCP ( 1929-1934 rr.) m b stom KanecTBe BWCTynaeT KaK o a h h  H3 nepBbix 

BJIKHTCJIbHblX nOKpOBHTCJieM T.JX. JlblCeHKO H, CJieflOBaTCJIbHO, —  KpHTHKOB 

reneTHKM h reneTKKOB. Tskmm 06pa30M , Bnecfl cboio Jiemry b cyzu>6y Bor^aHOBa, 

flKOBJieB co3naeT n o 3AHee cooTBeTdByiom He ycJiOBMji h  ,0^  ero Cbm a.
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3 ceHTH6 p« 1922 r.: «K o t h k  nepexonHT Bapyryio rMMHa3Hio, 

r^e ynHTCH ero apyr Kojih7). Bnepa Kotmk aepacaji ahh 3Toro 

nocjie^HMM 3 K3aMeH h yexaji zio 15-ro onaTb b kojiohhio. On eH b  

oh TaM xopouio nonpaBJineTCH. 3 aHBjia.n oh JI. 11.: “ Xony XHTb  

c nanoii. K  Te6e 6 yny nacTO npHxoflMTb, He njianb” . H o , n o 6 biBaB 

y Hac H BblHCHHB 0 6 CTaH0 BKy, nOBH^HMOMy OT 3TOfi MbICJIH 

OTKa3ajicH —  MHe yace He roBopwji*.

BoraaHOB oneHb c^ep^aHHo coo6maeT o nocjie^HeM nepe- 
xoahom 3 K3aMeHe CBoero TpHHajxuaTMJieTHero cbiHa, oh CKpbi- 

BaeT rop^ocTb, BW3BaHHyio TeM, KaK npoxonnji 3tot 3K3aMeH 
no MaTeMaTMKe: Caiua ManwHOBCKHH npoaeMOHCTpHpoBan TaKne 
MaTeMaTMHecKne cnoco6 HocTH, oco6eHHo b pemeHUH 3aaan, 
Tpe6yiomMX npocTpahctbchHoro B0 0 6 paaceHHH, mto Ha 3K3a- 
MeH noHa6jnoAaTb 3to nyno c6e>Ka^acb TOJina npenoaaBaTeJien 
h yneHHKOB.

Hto KacaeTCH CTpeMJieHHH KoTMKa >KHTb c otuom, to  oho 

nonaep>KMBaj]ocb HaTajiben EoraaHOBHOH, a npoTHBHUKaMU 

6 bijin: JIhamh riaBJioBHa h ... BonnaHOB. Kor.ua, HaKOHeu, cw h  

npHMo o6paTMjica k HeMy c BonpocoM, noneMy oh npoTMB, 

to  nojiymin nprnviepHo TaKon otbct: «Bo-nepBbix, Tbi 6 yneiiib 

MemaTb MHe pa6 oTaTb, a Bo-BTopbix, a 6yny no/iaBJiHTb Te6a, Tbi 

He CMO)KeUIb pHflOM CO MHOH He3aBHCHMO pa3BHBaTbCH».

11 0KTfl6pa 1922 r.: «K o th k  3^opoB, pacTeT. JIhahh IlaBnoBHa 
Bee KaK-TO 6ojieeT. Haao nojiaraTb, njioxoe cep/me (6buin 
peBMaTH3Mbl)...».

27 ^eBpajiH 1923 r.: « K o t h k  3,aopoB, oneHb BaM 6 jiaro^apeH 

3a 3a6 oTbi, caM nuuieT BaM».

14 okth6ph 1923 r. (nocjie TiopbMbi): «Cero,nHH noJiyMHJi 
o t  Bac jieKapcTBa h KpacKH ahh KxmiKa... Kotmk pacTeT, 
pa3BHBaeTCH, CTaHOBHTCH yMHee, o t  3Toro, Ha.no nojiaraTb, 
CTaHeT h Jiyniue. BaM oh xoneT nocjiaTb cboio KapTHHy, 
HCnOJIHeHHyiO MaCJIHHblMH KpacKaMH... IlpHBeT BaM o t  KxmiKa 
w JI. n. OHa 3,aopoBa, pa6oTaeT Ha BwcTaBKe oneHb ziojiro, c yTpa 
j io  no3AHero Benepa, ho cKopo 3to KOHqnTCH».

4 hoh6 ph 1923 r.: «K o t h k  3/iopoB, k mohm npuKJiioHeHM^M 

OTHeccH BnoJiHe $HJi0C0(i>CKH. Oh craHOBHTca Bee yMHee. JIhahh 

riaBJioBHa Tenepb 6 e3 paGora, ho 3to He BaxHO —  eft flaace 

oneHb Ha^o om oxHyTb HecK0JibK0 MecaueB».

H 3 3Toro nucbMa oHeBH^Ho, hto 3apa6oTHaH nJiaTa JIujxuh 

FlaBJiOBHbi He HMeJia cepbe3Horo 3HaneHHH juih ceMbH. Ho BaacHO 

He 3to, BaaceH hobm h ypoBeHb o6 meHHH c HerapHaauaTHJieTHHM 

chhom , ot Hero He cKpbmaiOT «npHKJiiOHeHHH» (TaK EoraaHOB 

o6 o3HaqaeT CBoe npe6 biBaHne b TiopbMe, b apyrwx nucbMax

HMKOJiaft rionOB —  BITOCJieACTBM If M3BeCTHUft aJlbnWHHCT, TaJiaHTJIMBbltt 
nH)KeHep~M3o6peTaTeJH>, b TeqeHHe Bceft XH3HH —  apyr A. A. MajiHHOBCKoro.



HCKyCHbIM KOHCflHpaTOp Ha3bIBaeT 3TO «JUflHTeJIbHOH KOMaHflH- 
P0 BK0 l l » )  H ero 0 6 CT0 HTejIbCTB, B OTBeT — hbho BocxwmaiomaH 
BomaHOBa cnoKowHan h pa3yMHaa peaKUHH.

28 hoh6ph 1923 r.: «K othk pacrreT, CTaHOBMTCH Bee yMHee. 
y  Hero oGHapyxHJiHCb, CBepx o)KH.uaHHH, h aHajiHTMHecKne cno- 
co6hocth, jia x e  b cMbicjie MaTeMaTMKH — Haxo^MT ocTpoyMHbie, 
xoth h HeBepHbie MHoraa, AOKa3 aTejibCTBa TeopeM. Ho Bee eme 
JieHMB».

20 hiojih 1925 r.: «Kotmk 3,aopoB, eme Bbipoc, c ia ji 3aMeTHo 
caMoyBepeHHee... CeroAHH eaeT oahh b HjibMHKy Ha Bojire, — 
H3 nero Bbi MO)KeTe BM^eTb, mto oh Mor 6 bi noexaTb o jw h  
H B KpWM, HO, 6y,ayHM no HaCJieACTBeHHOCTH KOHCepBaTOpOM, 
npeAnoHHTaeT 3HaKOMbie MecTa...».

MiaK, pe6eHOK Bbipoc, nepea HaMH yace noHTH B3po- 
cjibin nejioBeK, HanoMMHaiomuM neM-To EomaHOBy ero caMoro: 
yTBepxaan, hto Caiua no h ac ji e,ucT Be h h oct m KOHcepBaTOp, oh, 
OHeBMAHO, HMeeT b bmhy ceoto HacjieacTBeHHocTb, ho bocxh- 
maeTCH 0C06eHH0 TeMM Cn0C0 6H0CTHMH CblHa, KOTOpblMH TOT 
npeBocxo^HT oTua (npexae Bcero — MaTeMaTHHecKHMn).

B cjieayiomeM roiiy m OTeu, m chh cmchmjih cboh CTaTyc: 
BomaHOB B03rjiaBjiaeT co3,naHHbiH mm nepBfciH b Mupe Mhcth- 
TyT nepeJIHBaHHH KpOBH (3TO CTaHOBMTCH B03M0)KHbIM B CBH3H 
c yaaJieHHeM H3 pyKOBOflCTBa napTHH 3wHOBbeBa h KaMeHeBa 
h BpeMeHHbiM B03pacTaHneM nojiMTHnecKoro Beca ByxapHHa) 
h c roJioBon yxo^HT b 0praHH3auM0HHyi0 h HaynHyio pa6oTy; 
AneKCaHiip MaJIHHOBCKMH CTaHOBMTCH CTyaeHTOM MeAHUMHCKOrO 
4>aKyjibTeTa M W  (nocTynnTb eMyTy.ua KaK cbiHy «cjiyxam ero» — 
B yCJIOBHHX 6oJIbUIHX JlbrOT JUIH AeTeil paGoHHX H KpeCTbHH — 
GbiJio HenpocTo).

Mo)KeT 6bITb, MMeHHO B CBH3H CO CMeHOft CTaTyCOB B 3T0T 
nepHOtf HecKOJibKo yMeHbiuaeTCH o 6 i>eM HH(|>opMauHH o koh- 
Taicrax M exay otuom  h cmhom. TeM He MeHee, mw 3HaeM, 
HanpHMep, h to  b MHCTmyre nepejiHBaHHH KpoBH AjieKcaH^py 
MajiHHOBCKOMy 6biJio npoH3BeneHo Tom a o 6 MeHHoe nepeJiw- 
BaHMe KpoBH, nocjie KOToporo, no ero cjioBaM, oh wcnbiTaji 
3HanMTejibHoe yjiynuieHHe coctohhhh 3jiopoBbH.

Meacay TeM, noJio>KeHHe b MHCTHTyre 6ecnapTMMH0r0 ah - 
peKTOpa 0Ka3aji0Cb cjio>KHbiM (He^apoM, bhahmo, CrajiHH b Se
cede npw Ha3 HaneHMH ero Ha 3 t o t  nocr caejiaji EoraaHOBy 
npe4 /io)KeHHe o BoccrraHOBJieHMM b napTHM, KOTopoe 6 buio 
BexjiHBO OTKJioHeHo). He TOJibKo ceKpeTapb napTHWHOH Hnefi- 

kh, ho m cMeHHBuiHecH 3aMecTHTejiM awpeKTopa, Ha3HanaeMbie 
He BorAaHOBbiM, 6yoyHH komMyHHCTaMh , cbmocthmho, He crraBH 
B M3BeCTHOCTb AHpeKTOpa, npMHMMaJIH pemeHHH, Ha6 MpaJIH 
«cooTBeTCTByioiUMe» K^apbi, H3,naBajiH HeJienbie npHKa3 br h t . n.

B KOHue HHBapH 1928 r. BorziaHOB, ^oBeAeHHbiM BceM 3thm 
AO npe^eJia, totobm t nwcbMo (^ 0 KJia,nHyK) 3anwcKy) Ha hmh



CrajiMHa, ByxapwHa h CeMauiKo (HapKOM 3^paBooxpah e h h h ). 
B 3toh  3anwcKe, onwcaB «,neHTejibH0CTb» npencTaBMTejien nap- 
TMMHOM npOCJIOMKM HHCTMTyTa, EorflaHOB 3aHBJIHJI O HeB03M0)K- 
hoctm b TaKHx ycjioBHHx ero AajibHenmeM pa6oTbi Ha nociy 
AwpeKTopa. O^HaKo, bhahmo, co^epxaHMe nucbMa aou jjio  
jxo aapecaTOB no ero OTnpaBJieHMH, n mmm 6biJin npuHHTbi 
onpenejieHHbie Mepbi, TaK KaK Ha to toboh  k oTnpaBJieHmo r o - 
KJiaiiHoii 3anwcKe noHBHJiacb Haanwcb EornaHOBa: «H e  no,naHO 
0(J)MUHa^bH0 BBMfly H3MeHHBmHXCH yCJIOBMH».

K  3TOMy BpevieHH EonnaHOB y>Ke npMHHJi ynacTue b 11 06- 
MeHHbix nepejiHBaHHHx kpobh. CocTOHBiueeca nepe3 ^Ba Mecaua 
12-e oKa3a^ocb pokobwm.

Hctopmh 3Toro TparnnecKoro coSmthh 3atj)HKCHpoBaHa 
b 0ny6jiHK0BaHHbix HenocpeacTBeHHO nocjie CMepTH Eoma- 
HOBa BocnoMHHaHHHX Bpanew, coTpynHhkob MHCTHTyTa, a Taioxe 
b xpaHHmHxcH b apxMBe A. A. MajiHHOBCKoro Heony6;iHKo- 
BaHHblX HMCbMax ^Byx CTyneHTOB, OAHH M3 KOTOpbIX CTaJI 
ynacTHMKOM o6MeHHoro nepejiHBaHHH kpobh c A. EonnaHOBbiM. 
BKpaTue HCTopnH 3Ta TaKOBa.

Bo btopoh noJioBHHe MapTa 1928 r. HecKOJibKO CTyneH- 
tob Mry, 03HaK0MMBiiiHCb c 0ny6jiHK0BaHH0M b «BenepHeH 
MocKBe» cTaTben EornaHOBa o nojib3e nepejiHBaHHH kpobh, 
peuiHJiH nonpo6oBaTb 3to Ha ce6e, mtoSw Jiyniue no^roTOBHTbCH 
k BeceHHen ceccnn. B pe3yjibTaTe npoBe^eHHoro b Mhcth- 
TyTe o 6cjieAOBaHHH hx hhcjio coKpaTHjiocb jxo jxByx. 0/iHaKO 
6ojiee cepbe3Hoe o 6cjie,aoBaHHe BbiHBmio y o,nHoro H3 hhx 
(JI. KoMOMacoBa) peun^HBbi Majiapnn h, rjiaBHoe, Ty6epKy- 
jie3Hbift npouecc b BepxyuiKax Jiencnx. ^upeKTop HHCTMTyTa 
npHHHJI CTy^eHTOB H o 6'bHCHHJI HM OnaCHOCTb (.HJIH BToporo 
CTy^eHTa K. Ca30H0Ba) npoBe/ieHHH M exay hhmh o 6MeHHoro 
nepejiHBaHMH kpobh, nocjie nero Bonpoc, Ka3ajiocb, 6biJi 3aKpbiT.

O^HaKO, HaapyroH  fleHb Kypbep H3 HHCTHTyTa nepejiHBaHHH 
KpoBH BpyMHJi Koji^oMacoBy npnrjiaiueHHe BHOBb noceTHTb r u - 
peKTopa. K om a to t  hbhjich, EoraaHOB, no ero BocnoMHHaHHHM, 
3aHBHJi, hto peuH^HBHpyiomaH MajiHpHH Boo6me He hbjihct- 
ch cepbe3HbiM npenHTCTBHeM, a npoTHB Ty6epKyjie3a y Hero 
(EornaHOBa) HMeeTCH ctohkhh HMMyHHTeT, b cbh3h c neM 
o 6MeHHoe nepejiHBaHHe kpobh Meac,ay hhm h KojmoMacoBbiM 
He TOJibKo He onacHO flJiH Hero, ho h MO>KeT npHBecTH k nepexo,ay 
HMMyHHTeTa k KoJizioMacoBy.

24 MapTa 1928 r. onepauHH 6biJia npoBe^eHa. 06a ee ynacT- 
HHKa .aoBOJibHo cKopo nonyBCTBOBajiH ce6a oneHb njioxo. KaK 
paccKa3bmaji A. A. MajiHHOBCKHH (co cjiob H. E. Eor,naHOBOH), 
BornaHOB cpa3y ^aji yKa3aHHe 0Ka3biBaTb KoJinoMacoBy bcio 
B03M0)KHyK) nOMOIIJb, a B OTHOUieHMM ero OrpaHHHHTbCH noKa 
TmaTejibHbiM Ha6jnoneHHeM h <J)HKCHpoBaTb Bee H3MeHeHHH, TaK



KaK 3 to  MO)KeT HMeTb cepbe3Hoe HaynHoe 3HaneHne. B pe3yjibTa- 
Te, nepe3 HecKOjibKO aHeH cocTOHHHe KojmoMacoBa yjiym um iocb 
(TeM He MeHee juih Hero 6bijio npn3HaHo Heo6xoAHMbiM .zuiHTejib- 
Hoe JieneHHe h oxnbix b caHaTopHM), cocTOHHHe >Ke EoraaHOBa 
BeCbMa aBTOpHTeTHbIM KOHCHJIHyMOM 6bIJIO npH3HaHO 6e3Ha- 
/ie>KHbiM. Ha6jiK)AaBiiiMM EornaHOBa bbma iolix h mch TepaneBT 
npo(J)eccop M. n. KoHnajioBCKMM rmcaji: «M H e b nepBbw pa3 
B >KH3HM npHUIJIOCb BHRCTh TaKOe My>KeCTBO H TaKOe CTOMHeCKOe 
cnoKoncTBue nepea jihuom CMepTM. Oh HenpepbiBHO 3aHHMaji- 
ch caMOHa6jno^eHHeM h TmaiejibHo aHajiH3HpoBaji cuMnTOMbi 
6ojie3HH jxo caM oro  MOMeHTa, noKa He noTyxjio co3HaHMe»8).

7 anpejiH 1928 r. EoraanoB CKOHnajiCH. C Tex nop BbicKa- 
3bIB£UIMCb pa3JIHMHbie BepCHH npMHMH erO CMepTM, B HX HMCJie 
(JwrypHpoBajiM h y6nMCTBo (oTpaBJieHHe) a aaace caM0y6MHCTB0. 
nocjie^Hee npeanoJioaceHMe JinmeHO KaKHX-Jin6o ocHOBaHHH, 
npe)Kae Bcero ncnxojionmecKMX. He roBopa y * e  06 oTcyT- 
CTBMH KOHKpeTHbix npMHHH, TaKOH yXOJX M3 >KH3HH 03HaMaJI 6bl 
AHCKpeflMTaumo caMoro MeTo.ua nepejiHBaHHH kpobh, mto jxnn 
EomaHOBa 6bijio a6c0JH0TH0 HCKJiiOHeHO. Bepcna ySnncTBa 
Taioxe He HMeeT cepbe3Hbix OcHOBaHMM.

B H acTo^m ee BpeMH Han6 o jiee  BepoHTHon npuHHHon CMepTH 
EomaHOBa CHHTaeTCH HecoBMecTMMOCTb kpobm y iiacTHMKOB n e- 
pejiMBaHMH n o  p e3 yc -^ aK Top y  (HeM3BecTHbm b t o  BpeMH cfraKTop, 
BbiHBJieHHbin h onucaHHbiM BnepBbie 12 JieT cnycra), ocjio>KHeH- 

HaH JUIH EoraaHOBa e ro  B03paCT0M, COCTOHHHeM 3,ZJOpOBbH H MHO- 
rOHHCJieHHblMH npeAUieCTBOBaBUIHMH nepeJIHBaHHHMH KpOBH9).

H  Bee ace npHHHToe EoraaHOBbiM peu ieH ne ocTaBnaeT 
phjx BonpocoB 6e3 OTBeTa. 3Haji jih  o h  o  c o c to h h h h  CBoero 
3^opoBbH? 3Haji jih  0 6  onacH ocTH  MHoroKpaTHbix nepejiHBaHHH 
KpOBH? IIOHeMy OH HH C KeM He npOKOHCyjIbTHpOBaJICH H CaM 
npuHHJi poKOBoe peiueHwe? HeM oGtHCHHTb nay3y M ex a y  
0TK330M OT nepeJIHBaHHH KpOBH MeXJXy AByMH CTyAeHTaMH 
h npurjiau ieHHeM  KojmoMacoBa? H, HaKOHeu, KaKHe OcHOBaHMM 
6 biJin y EoraaHoBa juih yBepeHHOCTH b HajiHHHH y  H ero cTo fiK oro  

HMMyHMTeTa k  Ty6epKyjie3y?

Ee3ycji0BH0, EomaHOB 3Haji o coctohhhh CBoero 3AopoBbH. 
Oh 6biJi nepeyTOMJieH, yace Tpn ro.ua He ncnojib30Baji om ycK , 
cTpaaaji pacuiHpeHHeM aopTbi, aTepocKJieposoM, bo3mo>kho , 
MHOKapziHTOM, b cfreBpajie 1928 r. nocjie HecKOJibKHx npncTynoB 
6biJi npoonepnpoBaH no n0B0^y raoHHoro anneH^HUHTa h t .  jx.

8) KoHHonoecKUu M. II. Bo/ie3Hb h CMepTb A. A. EornaHOBa 11 Ha hobom 
nojie. Tpyflbi IbcyaapcrBeHHoro Haymioro MHCTHiyra nepejiMBaHHii KpoBM 
mm. A. A. Bor̂ aHOBa. T. 1. M., 1928. C.XII.

Cm. Huestis Douglas W. The Life and Death o f Alexander Bogdanov, 
Physician // Journal o f Medical Biography. 1996. Vol. 4. P. 141-147.



Bee 3To roBopwT jiHiiib o tom , h to  oh chhtbji npe^cTojimyK) 
onepaUHio HacTOJibKO BaacHoft, h to  peuiHji MHoruM npeHe6penb.

Bor^aHOB 3Haji TaioKe (0 6  stom CBH,aeTejibCTByeT o o to  
M3 coxpaHHBiuHxcfl nwceM, nojiyHeHHbix mm) o tom , h to  phji 
3apy6e)KHbix cneunajiwcTOB b oGjiacTH reMaranorHH cnHTaiOT 
onacHbiMH MHoroKpaTHbie nepejiHBaHna KpOBH, o o th  M3 hhx, 
HanpHMep, Ha3biBaji b KanecTBe npe^ejibHon UHtfrpbi 14 ne- 
pejiHBaHHM. Cero^HH TaKyio onacHocTb cBH3biBaioT K0HKpeTH0 
c B03pacTaHhem b opraHH3Me KOJiwnecTBa aHTHTeji. Mo>kho 
npe^nojiaraTb, h to  b t o  BpeMH 3th onaceHna 6a3npoBajincb 
Ha KaKHX-TO CTaTHCTHHeCKHX flaHHblX. BomaHOB He npMHHMaJI 
hx Ha Bepy, ho ,aoji>KeH 6 bui b Kaicoft-To CTeneHH ynnTbiBaTb.

B 0raaH 0 B  HH C KeM He KOHCyjIbTHpOBaJICH, B03M 0)KH0, 

B CBH3H C TeM , HTO IipH HMeiOIUeMCH RJIH H e ro  pH CKe, CHHTBJI 

H eo6xo^H M biM  npuH H Tb b ck ) OTBeTCTBeHHOCTb Ha c e 6 a .

H to  KacaeTCH nay3bi bo BpeMeHH, to  OHa CBH^eTejibCTByeT 
o tom, h to Bor^aHOB co3HaBaji CTeneHb pucKa h B3BcuiHBaji 
ee, ho Ba>KHOCTb nocTaBjieHHoii uejin nepeBecHjia pucK. Kaicoft 
6biJia 3Ta uejib, b npMHunne hcho: npoBecTH 3KcnepnMeHT 
no nepe^ane HMMyHHTeTa npoTHB o^Horo M3 caMbix MaccoBbix 
h CTpauiHbix 3a6oJieBaHHH, k TOMy >Ke HBJiaiomerocfl 6hhom 
6e^Hbix, o6e3^o;ieHHbix, h to  c0 0 TBeTCTB0 Baji0  counajibHbiM 
npHopMTeTaM Bor^aHOBa.

YBepeHHOCTb Bor^aHOBa b HajiHHMH y Hero CToftKoro mm- 
MyHHTeTa k Ty6epKyjie3y Morjia ocHOBbiBaTbca Ha tom , h to  
6jiH3Koe o6meHne c A. M. Cmhphobom He Bbi3Bajio HHKaKMx 
nocjie^CTBHH .ojih ero  3,nopoBbH. H o  eme 6ojiee y6e,aHTejibHbiM 
apryMeHTOM 6bijio w in  H ero, oneBH^HO, cocToaHHe 3,nopoBbfl 
CblHa. BblHOUieHHblil Tfl)KejI0 6 0 JIbH0 ft MaTepbK), >KHBLLIHH P5WOM 
c Hew jx o  caMoft ee CMepra o t  Ty6epKyjie3a, xhjihm peGeHOK 
npeBpaTHJICH B xopouio (|)H3HHeCKH H HHTeJUieKTyjIbHO pa3BMToro 
lOHOLuy. MeM, KpoMe nepe^ann eMy no Hacjie,acTBy o tu ob ck ok ) 
HMMyHHTeTa, MO)KHO 6bIJIO 3TO o6T>HCHHTb? B03M0XCH0, TaK 
h paccyxaaji BoraaHOB, cHHTaa BCTpeny cboio c KojmoMacoBbiM 
.aapoM cyab6bi, n03B0JiHK)iUHM, 6e3 bchkoto pucKa, a MO)KeT 
6biTb, h c n0jib30M jum  nocJie^Hero, npoBepmb npaBHJibHocTb 
cbohx npe^no;io)KeHHM...

r ioc jie  KaTacTpocj)bi, pa3pa3HBiueftcfl 7 anpejia 1928 r., 
AjieKcaH^p MajiMHOBCKHH nepeHec TH)Kejioe HepBHoe 3a6o.neBa- 
HMe. BcKope, no npocb6e HaTajibM BomaHOBHbi, oh nepeexaji 
k Heft — b >KHJioe noMemeHMe, pacnoJioxeHHoe b MHCTMTyTe 
nepeJiMBaHMH kpobh. BnocjiencTBMM, Koma HaTajibe BoraaHoBHe 
6buia npe^ocTaBJieHa oxaejibHaa KBapTMpa, BMecTe c h eft TaM 
noceJiHJiacb m ceMba A. A. MajiHHOBCKoro. Bee 3 to  BpeMH oh 
HaBemaJi JIm^ mio riaBjioBHy.



Haxajibji EoraaHOBHa jio nocjiejiHero aha npojiojDKajia pa- 
6oTaTb b MHCTHTyTe nepejiHBaHHH kpobh. M Kocaa AjieK- 
canap AjieKcaH^poBwq cji>okhji b npn^poHTOBOM rocnuTajie 
(1941-1942 rr.), a ero aceHa h AOHb Haxo^wjincb b SBaKyauHH, 
OHa He noKHHyjia MocKBy h M h ctm ty t. H aTajiba Eor/iaHOBHa 
yMepjia b MapTe 1945 r. nocjie HHcyjibTa, KOTopbiw HacTur ee 
paHHHM yrpoM Ha cTyneHbKax Bxojia b WHCTHTyT: OHa rnjia 
Ha pa6oTy.

JlHflHH riaBJIOBHa HHHHHJia CblHa CBoero boc n HTaH h h Ka, 
npuxo^Hjia cw^eTb c .aeTbMH, Korjia ohm Gojiejiw. AjieKcaHjjp 
AneKcaH^poBMM npoflojiacaji HaBemaTb ee ao  CBoero 0 Tbe3.ua 
b Qaeccy b 1951 r. B cjiejiyiomeM rojiy Jlw jm n  riaBHOBHa raaceJio 
3a6ojiejia. OieBHjiubi paccKa3biBajiM, h to  OHa KaK 6yzrro jy im ia 
cbok) )KM3Hb, ^o)KM^aHCb npHe3,aa AneKcaH^pa AjieKcaH/ipoBHHa, 
a ^oxaaBLUMCb m noBHjiaB ero, CKopo paccrrajiacb c >KH3Hbio. 3 t o  
cjiynmiocb b rnojie 1952 r.

AjieK caH ^p  AjieKcaH^poBMM CHMTaji JIm^ mio TlaBnoBHy caMbiM 
^o6pbiM  MejiOBeKOM Ha CBeTe. H m m m i cjiOBa He .neMCTBOBajiw 
Ha H ero TaK, KaK ee. E cjih oh  nocTynaji H exop om o , OHa h m Kor.ua 
e ro  He pyrajia , a TOJibKO tm xo  roBOpmra: «A x ,  K o t m k , KaK Tbi 

MeHH oropHM ji!» M 3to  ^eiiCTBOBajio CMjibHee n ero  6bi to  hm  6buio.

CaMbiM BbWaJOLUHMCJI MejiOBeKOM M3 Tex, KOTO OH 3HaJI 
(a 3Haji oh mhotmx Bbiflaiomnxcfl jno^eii), AjieKcaH^p A jieK- 
caH^poBMH cHMTaji CBoero OTua. O h Bocxmuajica hm KaK 
MbicjiMTejieM, SopuoM, MejiOBeKOM. C ro^aMM oh Bee Sojibiue 
nojmepKMBaji jioSpoTy OTua, m, HaKOHeu, cTaji Ha3biBaTb ee rjiaB- 
HOM HepTOM JIMMHOCTM EorjiaHOBa, OTHOCH ero K MMCJiy CaMbIX 
jio6pbix JiiojieM. Boo6m e oh Bee Bbiiue ueHHji b jhoahx ,ao6poTy, 
oS'bHCHHH ee BaxHocTb m jjjih pa3pa6oTKM caMwx Bbmaiomnxcfl 
HayMHbix AOCTM)KeHMM, 0C06eHH0, no ero MHeHHio, 3to Kacajiocb 
co3jiaHMJi o6o6maiomHx HaynHbix TeopwH.

DiaBHoii uejibio CBoen >kh3hh AjieKcaHjip AjieKcanapoBHH 
cHMTaji pa3BMTMe m npoflBMaceHMe b acH3Hb M^eM EoraaHOBa, 
BOccTaHOBJieHMe ero jio6poro mmchm. H oh oneHb MHoroe 
W in  3Toro cjiejiaji. H e MeHbiuee BJiHHHHe, neM M^ew OTua, 
0Ka3ajia Ha MajiHHOBCKoro ero jinqHocTb. BHeuiHe EorjiaHOB 
KaK 6yaT0 He 3aHHMajicH cneuMajibHo BOcnHTaHHeM CBoero cbiHa, 
ho oSmaacb c hmm, HeHaBH34HB0 m He3aMeTH0, He nocaraa Ha ero 
CaMOCTOHTeJIbHOCTb, HeCOMHeHHO B03,aeMCTB0BaJI Ha pa3BMTMe 
cbma. Eor^aHOB HHKor,aa He noflnepKHBaJi, hto 3HaHMJi jy in  Hero 
cbiH, ho oqeBMjiHO, hto 3T0 6bijia jjjih Hero Ta cBeTjiaa TOHKa, 
KOTopan He TOJibKo npHBH3biBajia ero k >kh3hh, ho m noMorajia 
BUHocMTb, Ka3ajiocb, HeBbiHocMMoe, a nopotf B03Harpaa<flajia 
pa^ocTHMH, HeBejioMbiMM paHee 3T0My cypoBOMy nojiBHacHHKy 
Haew.



*  *  *

nepe,a MHTaTejieM — c6ophhk pa6oT AjieKcanapa ArceKcaH- 
/ipoBMMa MajiMHOBCKoro. BcTynnTejibHbie CTaTbH npn3BaHbi ,aaTb 
npe^CTaBjieHne 06 aBTope n KaK 06 yneHOM, m KaK o ne;iOBe- 
Ke. riocjieOTee oneHb cymecTBeHHo He mrabKo caMO no ce6e, 
ho h nun BocnpHHTHH ero TBOpMecTBa. MHor,aa aBTop «TaMHo» 
npHcyTCTBycT b cbohx paGoTax: tbkob, HanpHMep, « 6nojior», 
Heo>KH,naHHo peuJHBuiHH Hepa3peuiHMyio, Ka3ajiocb, MaTeMaTH- 
necKyio 3a,naHy ( «K  Bonpocy o nyrax Hcc;ie,aoBaHHfl TBopnecKoro 
npouecca» [19696]) mjim «BpaM M.» h npocTo «Bpan» b 3aMe- 
MaTejibHOH, no-npexneMy aKTyajibHofi cTaTbe «Poj!b oGpambix 
CBH3eH H CHCTeMHbIX H3MeHeHHM B pa3BHTHH ayTHCTHMeCKOrO 
MbllUJieHHH LUH30(})peHHK0B M LUH30H,a0B» [1977a]. MaJIHHOB- 
CKHM-nejioBeK ocoGchho omyTHM b ero HayMHO-nonyjrapHbix 
paGoTax, BbicTynjieHHax, HHTepBbio, a TaiOKe b Hccjie^OBa- 
hmhx npo6;ieM TBopnecTBa, b tom HHCjie h xyaoxecTBeHHoro 
(cm., HanpwMep, «MexaHH3Mbi ^opMHpoBaHHa ueji0CTH0CTH ch- 
cTeM» [1973 a]). B03M0>kh0, sto cBJuano c TeM, hto eMy caMOMy, 
KaK h ero oTuy, He 6biJio nyxiio xynoxecTBeHHoe TBopnecTBO.

Mbi comjim nojie3HbiM npe,acTaBHTb HHTaTejno HecK0JibK0 
CTMxoTBopeHHfl AjieKcaanpa AjieKcaimpoBHqa MajiHHOBCKoro, 
K0T0pbie HHKoma paHee He ny6jiHKOBajiHCb.

B 3TMX a6C0JH0TH0 HCKpeHHHX CTHXaX, npe^Ha3HaHaBUIHXCH 
zuih ce6a h caMbix 6jih3khx jnoaeft, oh npeflCTaeT tbkhm, kskmm 
6biJi b pa3Hbie nepwo^bi cBoew 6ojibmoM >KH3HH.

r io ^  TeKCTaMH CTHXOB BOCnpOH3BO,£WTCH Ha^nHCH, c,ae;iaH- 
Hbie pyKOM h x  aBTopa.

IlepBbie TpM CTHxoTBopeHhh CB»3aHbi co CMepTbio A. Eoraa- 
HOBa.

*  *  *

Bbinbio M3 pora BcejieHCKoro ropa 
3a cojiHue, 3a 3eMJiio, 3a CHHee Mope.
3a cnacTbe, Becejibe, 3a K)Hyio He>KH0CTb 
flo OTa H3onbio 91 ero 6e3Ha,ae>KH0CTb.

3a napyc, 6ejieiomHM b BOJibHOM npocTope,
3a 6ypw, 3a rpo3bi, 3a THXHe 3opw.
3a peKH, 03epa, ,ay6bi BeKOBbie 
M rop Heno^BH)KHbix Bepxa cHeroBbie.

ft  Bbinbio 3a cjiaBy, 3a noMbiceji HHCTbiw,
3a pa^ocTb, yjibi6Ky, 3a CMex cepe6pHCTbm,
3a ot^wx, npoxjia^y h nojmeHb najiamwH,
3a jiyr 3ejieHeiomHM, TeMHbie Ha mu,



3a rpoxoT n0T0Ka b ymejibe HecTpoMHbm,
3a THxyio 3aBO^b Ha peMKe cnoKOHHOH,
3a BCe, 4T0 KpaCHBO, H 4T0 HCKpaCHBO,

JIioGoBb, cocTpa,aaHbe h raeB  cnpaBe^JiHBbiM.

ft Bbiribio 3a 3jioro h ,ao6poro BMecTe,
3a Tex, kto npom aeT, 3a xaac^ymnx mccth . ..
M3 TeMHoro pora BcejieHCKoro ropa 

f t  Bbiribio 3a co jiH u e, 3a 3eMJiio h Mope.

MocKea, Konen anpenn 1928 z.

f t  peuiHJi

ft peuiMJi. MHe .aoporn oTKpbiTbi, 
riapyc no^HHT, pyKa Ha pyjie.
To, mto Gbijio, — Ha^ojiro 3a6biTO,
To, mto 6yaeT, — noKa mto bo Mrjie.

FlyTb .aajieKHH mhc, npaB,aa, .aocTajica 
B Ty cTpaHy, r^e hh k to  He 6biBaji,
C 3a^H 6eper po^HMbin ocrajica,
0 6  hhom rae a MacTO Me^Taji.

BnepeflH >Ke TyMaHbi h 6ypn,
Jlnuib ohh Ha nyTH MHe BaatHbi,
3ejieHb ocTpoBa, cBe)KecTb Jia3ypw 
M H e flO HOBOH CTpaHbl He Hy)KHbI.

Mx b .ayiue 3aTaio a rjiy60K0, —
Die 6bi hh 6biJi a, — Sy^yT co m hoh.
H o ,ao uejiH , )KejiaHHOH, .aajieKon, 
f t  He flOJixeH yBJie^bca mcmtoh.

Jlnuib BCTynHBiiiH Ha 6eper 3aBeTHbiH 
Mjih b 6ypio, b npe^cMepTHbiH moh Mac 
MHe nyTb chjiw otkphbiuhx 3anpeTHbiH 
BHOBb KaK npeacae yBHxy a Bac.

BHOBb y3Haio a CBe)KecTb Jia3ypn,
BHOBb yBH)Ky a 3ejieHb, necoK...
H o  Tenepb — MHe Ba>KHbi TOJibKO 6ypn,
BepHOCTb Kypca h KpenocTb ^ocok.

ft peuiHJi. MHe .aopora OTKpbiTa,
Ilapyc noflHaT. PyKa Ha pyjie.
TO, MTO 6bIJI0, — OTHbIHe 3a6bITO,
To, h to 6yaeT, — noKa mto bo Mrjie.

MocKea 29/ V 1928 e. 
(ecKope noc/ie CMepmu Moeao nanbi — 

A . A . E oedaH oea-M cuiuH oecKoeo, 
Komopbtu yMep 7/I V 1928 z.)



*  *  *

$1 KaK nyTHMK, 3a6pe^uiMM AajieKO,
3anjiyTaBuiMMC5i b MecTe HyacoM,
B 3to t Mwp h nonan oamhokmm,
IlOTepjIBllJM pO,flMMblM CBOM AOM...

MocKea, 3UMa, Konen 1928 2. 

Cjie,ayK)iune jxbsl CTMXOTBopeH mh co3,aaHbi b CBeTJibiH nepMo/j 
>KM3HM aBTOpa.

*  *  *

Ax, h jiio6jik) 3Ty 3eMjiio, naxHymyio AoxaeM ,
TeMHbie jwcTbH KJieHOB, tmxo myMamne b He6e, 
yxoAHmyio Tyiiy m AajieKO rpoxonymMM rpoM,
Koraa Bee HacToamee, poflHoe m na>Ke cMepTb He Bpa>Kne6Ha.

H h jhoGjiio Toace TMXHe nepeyjiKH 
C  He6ojibiiiMMH iioMaMM, Bee 3acbinaHHbie cHeroM.
Bejibie nyiuMCTbie cyrpoGbi, 6e33ByHMe m CKpwn no^ HoraMM, 
Kor/ia Bee cnoKoiiHoe m HCHoe, m HeKy/ia ToponwTbca.

H o MHe 6jim3km Taicace m GojibiiiMe npocTopbi Gerymnx BanoB, 
Jlyqw cojiHua m uiypmamaa rajibKa,
M MHe KaxeTCH, hto BcnoMMHaio, KaK TbicanejieTMa TOMy Ha3a# 
$1 BbixoAMji Bpo/je 6ojibiuoft Me,ay3bi Ha 6eper m rpejica.

M Bajibi Bee TaK >Ke, KaK Toma, 6 e iy r  m Tenepb,
H  b Jiecax, m b ropax, m Ha paBHMHax n cJibiiuy oamh rojioc: 
HacToamee, HacToaiuee... norji*mM, KaKoe Bee HacToamee,
Bee m o )kho noTporaTb, nomynaTb, noHioxaTb,

Kaambift KyconeK cbipow Kopw, Kaacayio TpaBKy.

Tbi MO)KeiiJb rjiaAeTb, KaK nepBHK Bwe^aeT y3op M3 ynaBiuero
JIMCTa,

JIioSoBaTbCJi mm mjim jiynoM cojiHua Ha ejiKe,
CjiymaTb rnyM BeTpa, to 6erym ero no TpaBe, to Kanaiomero

BepLUHHbl.
M )KMTb, )KMTb!
M flaace KaMeHb 6jim3ok cep/my, a jxsuib MaHMT, KaK po^Has.

28.12.lP36

*  *  *

c yjibiSKOM rjia3a nocjie cHa oTKpbiBaio,
IloTOMy, hto Te6a h yBM^eJi bo CHe.
M BpbiBaeTCH cojiHua CTpya 3ojioTaa 
CKB03b pecHMijbi e^Ba npMOTKpbiTbie MHe.



Oie,ayiomee crnxoTBopeHHe HanncaHo b TaxejibiH nepHOfl — 
nocjie pa3rpoMa reHeTMKH b aBrycTe 1948 r.

CBoSo^a HacToamaji

BoKpyr B3rjiHHM TaK hcho 
KaK MO)KHO yBH^aTb, 
rioHMH, KaK Bee npeKpacHo 
M — 6yab totob oxaaTb.

1948 (?)-1949 (?)

Bw6op
Bot yxo^HT TypncTbi BeceJioft Tojinoio,
Hx chhiot  rjia3a, 3a cnHHoio —  MeuiKH.
A x thxo 6pe^y, npnnaaaa Horoio,
M, xoTb paaoM ohh, a -  coBceM aajieKH...

A Be^b HeKor^a TO)Ke x 6bui ajibnHHHCTOM 
M xo^hji c pK)K3aKOM no CKajiHCTbiM xpe6TaM, 
PaHHHM yrpoM CTynan no nojiHHaM pochcthm, 
rioAxo^Hji BenepaMH k ^hmhiuhm KocTpaM.

Bhji yBepeHHbiM mar, h CHHBiiiHe jxanvi 
PaccTynajiHCb BOKpyr, h 3BeHejia Bo^a.
H b ^opory-nyTH He3HaK0Mbie 3Bajin, —■
Hnnero He xoTeji x HHoro Tor^a.

M bot 3to h bcc npoMeHHJi Ha npyroe, —
Ha 6yMarn, Ha TycKJiyio *H3Hb CTapHKa,
Ha pa6oTy b TpeBore, 6e3 cHa h fiokoh,
Mto6w )KH3Hb He 6buia hh cjiaBHa, hh jienca...

nocjie,aHee H3 npHBO/jHMbix cTHXOTBopeHHft HanncaHo
A. A. MajiHHOBCKHM nocjie 1965 ro^a (cKopee Bcero — b 70-e ro- 
w ) -

B. C. Kaedanep



Pa3^eji  nepBbift

OT TEKTOJIOrHH  
K T E O P M  CHCTEM



MocKBa, 1948



TEKTOJIOrHfl*

TeKTOJiorwa (o t  rpeq. tsxtg>v — hjiothhk, crpoHTejib, tbo- 
peu m Xoyog — cjiobo, yMeHMe), eceo6uiax opaaHmanuomaH 
HayKa, — KOHuenuMH A. A. Bor^aHOBa, npe^cTaBJiaiomaH co6oh 
noribiTKy pa3BepHyToro nocTpoeHHH o6iuen TeopHH opraHH3a- 
uhh m cTpyKTypbi chctcm [cm. «Bceo6maa opraHH3auHOHHaa 
HayKa (Teicro;iorHfl)». M. 1, 2. M., [1913-17]; 3-e H3,a.; H. 1, 
2, 3. M .—JI., 1925-29; HMeeTCH HeMeuKHH nepeBOfl1)]. Tep- 
mhh «TeKT0JT0rMH» 6biJi BBeneH 3 . leKKejieM, o6o3HaqHBiiiMM mm 
^MCUMiuiMHy, KOTOpaa onMCbmaeT npHHunnbi CTpoeHMa )kmbwx 
0praHM3M0B. npe^nocbuiKOM TeKTOJiorMH, no EoniaHOBy, hbjih- 
eTca nojio)KeHMe o tom, hto 3aKOHbi opraHM3auMM chctcm e^MHbi 
Win JiioGbix oStjCktob, BemecTBeHHbix h nyxoBHbix, Gjiaro^apa 
MeMy bo3mo)kho mx H3yneHHe b 0606meHH0M (})opMe: «...Hcxo,a- 
HbiM nyHKT... 3aKJiio4aeTCH b tom, hto cmpyicmypHbie omnouieHUH 
Moeym 6bimb o6o6meHbi do maKoii ofce cmenenu (popMajibHOU nucmo- 
mbt cxm, KaK e MameMamuKe omHouiema eeAunun, m Ha TaKon 
0 CH0 Be 0praHM3auM0HHbie 3aaanH MoryT pemaTbca cnocoGaMH, 
aHajiorMHHbiMM MaTeMaTM4ecKHM» [«Bceo6iuafl 0praHM3auM0H- 
Haa HayKa (TeKT0Ji0rHa)», M. 3. 1929. C. 209]. KaK h MaTeMaTHKa, 
TCKTOJiorHH npoTHboctoht 4acTHbiM HayKaM, H3yHaiouuMM cne- 
UH(J)H4eCKHe Win Ka>KHOH oGjiaCTH 3aKOHbI H CBOHCTBa.

Onpe^ejieHHe 0praHH30BaHH0H chctcm bi ctpoh tch  b tck - 
Tojiornn Ha npHHunne «u ejioe  GoJibiue cyMMbi cbohx 4acTeft», 
co^ep^aHHe KOToporo pacKpbiBaeTca 4epe3 aHajiH3 B3aHMO,aeH- 
CTBHfl nOJIO)KHTeJIbHOrO npOHBJieHHJI OTfleJIbHblX HaCTeH («aKTHB- 
HocTew») h npoTHBocToamnx hm  h eHTpajih 3yio ihhx npoHBJieHHft

* Mctohhhk: [19706].

^ Bogdanov A. A. Allgemeine Organisationlehre (Tektologie). Bd. 1. Berlin, 
Hirzel, 1926; Bd.2. Berlin, Hirzcl, 1928. K. HacTOHiueMy BpeMCHH BbiuuiH b cbct 
noBoe HsuauHe Ha pyccKOM H3biKe —  Bozdanoe A. A. TeKTOJiorMH. (Bcco6maa 

opraHH3auwoHHaa HayKa). B 2-x KHnrax. ML: SKOHOMHKa, 1989, a TaioKe ;iBe 
KHHrw Ha aHTJiHMCKOM H3biKe: o/ma H3 hhx HB^aeTca nepeBOflOM KpaTKoro 
H3Jio)KeHHH pa6oTbi A. A. BoraaHOBa «OiepKH Bceo6meH 0pranH3auH0HH0ft 
nayKH» (CaMapa: rocH3iiaT, 1921) — Bogdanov A. Essays in Tektology / English 
Translation by G. Gorelik. Seeside, California, Intersystems Publications, 1980; 
2-nd ed., 1986; ;tpyrafl — nepeBOflOM 1-ro TOMa noJiHoro TeKCTa «TeKT0Ji0rHH»: 
Bogdanov A. A. Bogdanov’s Tektology. Book 1 / Ed. by Dudley P1 Technical Editor — 
Sadovsky V. N. Centre for Systems Studies, University o f Hull, 1996. — flpuM. ped.



(«c on p o T M B J ien M M »), npMMeM n epB b ie  b paM K ax nejioro cyM M M - 

pyiOTCH, a B Top w e He cyMMMpyiOTCH mjim cyM M M p y joTca  H en ojiH O . 

B TCKT0J10TMM paCCMaTpMBaJOTCH OCHOBHbie OpraHM 3aiIM OHHbie 

M exanM 3M bi (cfcopMMpyioLUMe cw cTeM bi m p e ry jiw p y io m M e  m x), 

yCTOMlIM»OCTb M 0p raH M 30B ailH 0C Tb (J)0PM, AaeTCH KJiacCM({)MKa- 

UMH CMCTCM (ueHTpaJIMCTMMeCKMe, CJlHTMbie, MeTOHHbie) M (|)OpM 

ycTOMMMBOCTM (KO jiM HecTBCHHbie, cT p yK T yp H b ie  m t .  r . ) .  BojibLiioe 
BH M M aim e y^ejraeTCH  M3y4CHMK) KpM3MC0B B pa3BMTMM CHCTeM, 

a TaK>Kc n o ^ 6 o p a  KaK c^aKTopa 3 T o ro  pa3BMTMH m H eK 0T0pb ix  

c|)opM paBHOBecwa. O co6oe 3Ha4eHM e n p w ^ a eT ca  npoueccaM 
O T6opa , K 0T0pb ie paccM aTpM BarcrrcH  KaK OCHOBHbie m yH M B cp- 

ca jib H b ie  M exaHH3M bi c{)opM M poBaHHH m npeB pam eH M H  cm ctcm .

MeTo/ibi TeKTOJiorMH, no MbicJiM E>0 r,aaH0 Ba, aHajiorw4- 
11 bi o6ihmm MeTO,aaM ecTecTBOJHaiiMH. 3 to  b nepByio oqepenb 
pa3J!MlIHbie (J)OpMbI MH^yKUMM, M3 KOTOpbIX BblCLUeM HBJIfleTCH a6- 
CTpaKTHO-'aHaJIHTMMeCKaH MHHyKUMH. B TeKTOJTOrHM JIOnyCTMMO 
KaK pea jibnoe (oKcnepMMeirr), TaK m MbicjienHoe a6cTparMpoBa- 
HMe. TMFfHHHblM TCKT0JI0rM4CCKMM 3KCnepMMeHT — MOAejTHpOBa- 
HMe HBJieHMM M3 o^hom oGjiacTM c noMouibio cpe^cTB M3 .apyroM 
o6jiaCTM. TaKMM 06pa30M He TOJIbKO 0 6 'bHCHHK)TCH KOHKpeTHbie 
HBJieHMM, HO M OTKpblBaiOTCa 0 6 iUMe JVIH pa3HbIX oSjiaCTeM 
HayKM npMHiiMnMajibHbie MexaiiM3Mbi hbjichmm. Ha 0CH0Be o t-  
KpblTblX TaKMM nyTCM 3aK0H0MepH0CTCM CTaHOBMTCH B03M0)KHa 
TeKT0Ji0rM4ecKaa ^e^yKuMa, Mcnojib3yeMan .ojih peiueHMH npo- 
6jieM b qacTHbix HayKax. BbiHB;ieHMe o6iumx 3aK0H0McpH0CTeM 
cnocoScTByeT, no mhcjih BoraaHOBa, ycTaH0B;ieHHi0 o6m ero 
«3biKa jinn  pa3JiM4Hbix HayK, h to  oSjierMaeT He TOJibKO ycBoeHMe 
3H3HMM, ho m nepeHoc MeTO^OB M3 o^hom oGjiacTM b .apyryio.

C o3^aH M e TeKTOJiorMM o th o c m tc h  k  n o c jie ^ H e M y  n e p M o ^ y  

TBopnecTBa BoraaHOBa, Kor^a o h  OTpnuaji 3Ha4eHMe (J)mjiococJ)mm, 

b to m  MMCjie m cbom  coScTBeHHbie (J)M^0C0(J)CKMe B3rjiH^bi, no,a- 
BeprHyTbie KpMTMKe JleHMHbiM. Bor^aHOB no^iepKMBaji, m to yHM- 
BepcaJIbHOCTb 33K0H0B TeKTOJIOrMM He ^aeT OCHOBaHMM OTOXae- 
CTB^aTb ee c (J)MJiococ{)MeH, KOTopaa, no e r o  m h ch m io , CTaHOBMTCH 
M3JIMLUHeM. 3 T 0 T  HMTMJIMCTM4eCKMM Te3MC, a TaiOKe flOBOJIbHO
3aMeTHbie 3jreMeHTbi MexaHMuM3Ma m ^pyrMX 4>mjioco(J)ckmx ou im - 

6 o k  BoraaHOBa b caMow TeKTOJiorMM c^e^ajiM ee npe^MeTOM pe3- 
kom kpmtmkm b pn,ae pa6oT 20-x rr. B pe3yjibTaTe 3T0M kpm tm kh 

6bIJIM He TOJibKO BCKpblTbl fleMCTBMTeJIbHbie 0UJm6kM BoraaHOBa, 
h o  m 0T6p0iueH0 t o  no;io>KMTejibHoe, hto co^ep>Kajia b ce6e TeK- 
TOJiorMH. riocJie bo3H m kh obch m h  KMGepHeTMKM 6buia o6Hapy>KeHa 
3aMeTHaa o6mHocTb ee npMHUMnoB m oraejibHbix nojioaceHMM 
C pHilOM TC3MC0B TeKTOJIOrMM. 3 t o  OTHOCMTCH K OCHOBHOM nOCTa- 
HOBKe npo6jreMbi M3yMeHMa o6 iu m x  npMHUMnoB, npMJio)KMMbix 
K CMCTeMaM, KOTOpbie pa3JIM4HbI no COCTaBy M npOMCXOXaeHMK), 
k  B o n p o c y  o pojim  Mo^ejiMpoBaHMH, 06 o6meM win  pa3Hbix HayK
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H3biKe, k pa3pa6oTKe npMHunna o6paTHon cbh3m (b  TCKTOJiorMM 
Ha3biBaeMOM 6npery;iHTopoM), k pacnpocTpaHeHMo npMHunna 
OT6opa Ha npoueccbi MbiuiJienHH. V\mw TeKT0ji0rnn 6jih3km 
M K COBpeMeHHOM npoSjieMaTHKe CHCTeMHbIX HCCJie^OBaHMM2), 
b qacTHOCTM k pa/iy npo6;ieM, nocTaBjrenHbix b o6mew tcophm 
CMCTeM Jl. EepTajiancJw3). Ha 3tom ochobc nepBOHanajibHaa o t-  
pwuaTejibHaa oueHKa TeKTOJiorHM noflBeprjiacb b c0BpeMeHH0M 
jWTepaType pa^HKajibHOMy nepecMOTpy, m Tenepb TeKm no- 
thh paccMaTpMBaeTCH KaK o w a  H3 nepBbix 4>yHnaMeHTajibHbix 
noiibiTOK nocTpoeHMH 0 6 meHay4 H0 M KOHuenuMH, b kotopom 
nocTaBjieH lUMpoKMM Kpyr npo&neM opraH im iiHw , ynpaBjreHMH 
M pa3BMTMH CJI0)KHbIX CHCTeMHbIX oS'beKTOB.

JlMTepaiypa
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TMIIM B3AHM0flEJlCTBHfl H HX 
3HMEHHE B 0PrAHH3ME (1943)*

H. A. BejioBbiM m M. M. 3aBaaoBCKMM onncaH Tun B3a- 
MMO^eMCTBMa opranoB, me opraH A (Hanpmviep, rnri0 (j)n3) 
CTHMyjiMpyeT B (HanpnMep, ccm chhhkh), a B topm o3 ht A. 
B3anMO^eMCTBne nojiy4 H.no Ha3 BaHMe «n ;n oc— MMHyc» (+ ) .  O ho 
0 6 'bacHHCT HBJieHHH peryjiauMM, K0 MneHcaT0 pH0 M rwnepTpo(J)MM 
m t .^ . 3 t o t  Tun pacnpocTpaHeH Me)K£y 3HnoKpMHHbiMH opraHa- 
mh. O/iHaKO oh onpe^ejraeT jiMiiJb CTa6njiH3aiiHio m cbomctbchch 
TOJTbKO n03^HHM CTa£HHM pa3BMTHH. VjlC HeT CTa6njIM3auMM 
(TMMyc, umkji 6 epeMeHH0 CTH), ( ± )  Tun He ,aoKa3aH: na paHHHx 

CTa^MHX npeoGjia^aioT B3aMMHaH CTHMyjiauHH nacres ( + )  mjim 
B3anMHoe yrHeTeHwe ( r ) .

MacTH rpajtMeHT-cMCTeMbi b33mmho yrHeTaioT o^Ha npy- 
ryio ( l) .  ri03T0My HeSojibiuoH bhcllihmm tojihok HapymaeT 
paBHOBecwe: nojiyHHBiuafl npeo6jianaHMe 4acTb, ymeTaa npyrne, 
ocBo6oxaaeTca ot mx TopMorceHMa m pa3BHBaeT npeoGjiaaa- 
HHe no MaiccHMyMa. TaK cpa3y 06'bHCHHeTCfl: 1) 3aBMcnMocTb 
B03HMKH0BeHMH rpanweHTa h ero HanpaBjieHHH ot MMHHMajib- 
Horo mrmKa; 2) ycTOHHMBOCTb pa3 B03HMKiner0 rpajweHTa 
m 3) TeH^eHuMa k ero BoccTaHOBjieHHio b pereHepaTax.

rMCTOJiotMMecKaa cTpyKTypa ceMeHHMKOB onpen ejia eT  Bbme- 
jieH ne mpMOHa, ropMOH cnoco6cTB yeT  pa3BHTMio tom  * e  CTpyK- 
Typbi ( + )  («(J)pMMapTMHbi»). 3tm m  npenoTBpam aeTca coB M em e- 
HMe n poTH B onojioxH b ix  roHan. AHajiorMHHO y  nTMu juih  hmh- 
hmkob m 4>ojijiMKyjiHHa (flaHHaKOBa). B3aMMHoe ym eTeH H e ( l )  
npoTH B onojioxH b ix  roHan n0Ka3aH0 Bmthm npM napa6no3e Tpn- 
to h o b . B ee 3T0 —  npMcnocoGjieHMH npoTMB repMac})po,anTM3Ma.

AjibTepHaTHBHbie npoueeew b 4)H3M0Ji0rnM (coh — 6onp- 
cTBOBaHMe, noKoii MoneBoro ny3bipa — MOMeMcnycKaHMe) 
nocTpoeHbi Ha ( + )  mjim (z) TMnax. Ohm Mrparcrr 6ojibiuyio pojib 
B naTOJIOrMM. B MTOre pa3JIM4Hbie TMIIbl B3aMM0,fleMCTBMH MMeiOT 
pa3Hoe npHcnoco6MTejibHoe 3HaKeHMe: (± ) — CTa6njiM3auna, 
(+ )  h ( l )  — nMBepreHTHoe TeneHMe anbTepHaTMBHbix npouec- 
cob. BcKpbiTMe nocjienHMX TMnoB cjio>KHee, TaK KaK ohm mmciot 
nMHaMM4ecKMM xapaKTep.

* Hctomhmk: [ 1945 r].



HEKOTOPblE
BOnPOCbl OPrAHH3AU,HH 

BHOJIOrMECKHX CHCTEM*

M3yHeHwe o6m w x npMHUMiioB opraHM3auMM 6nojiorM 4ecKM x 
CMCTeM, B COBpeMeHHOM CMblCJie CJIOBa, TOJibKO HaMMHaeTCH 
h ecTecTBeHHO, hto b 3tom  OTHOiueHMM b Gmojiofhh oaejia- 
ho em e cpaBHMTejibHO HeMHoro. J lm ub b pa,ae npocTeM iunx 
cjiynaeB bo3mo>kho  y x e  npoM3BecTH M3BecTHbie o6o6meHMH. 
O/iHaKO, n p e x a e  4eM nepexo/iMTb k o6o6m eHHHM , c jie^yeT  
OCTaHOBHTbCH Ha CaMOM riOHHTHM 0praHM3aUHH npHMCHMTeJIbHO 
K 6H0JI0rMHeCKMM CHCTeMaM.

3a n ocjieO Tee  BpeMfl b 6 n o jio rn n  Hepe^KO noHHTMe o p - 
raHM3auMM oToacaecTBJiaeTca c noHHTMeM yn0pa,a04eHH0CTH. 
Ho C 4 MCT0  6M0JI0rM4eCK0H T04KM 3peHMfl 3T0 HeJIb3fl npM3HaTb 

BnojiHe pauwoHajibHbiM.
TepMHH «yn0p^04eHH0CTb» mjim, TaK CKa3aTb, «crpyKTyp- 

Haa Her3HTponMH», roBopwT jinixib 06 m3bccthom otkjiohchmm 
o t  HanSojiee BepoaTHoro, cjiynaMHoro pacnpe^ejieHMa 3JieMeH- 
tob, bxoahiixmx b 0praHM30BaHH0e uejioe. Meacay TeM c 6mo- 
JIOrMMeCKOM T04KH 3peHHH TaKaa yn0p5W04eHH0CTb — JIMLLIb 
Heo6xo£MMoe, ho Bee >Ke He^0CTaT04H0e ycjiOBMe 0praHM30BaH- 
hoctm CMCTeMbi. OpraHM30BaHHafl 6nojionmecKafl cMcreMa Tarace 
o6H3aTejibHo xapaKTepn3yeTca m coBepmeHCTBOM BbinojiHaeMbix 
(J)yHKUMM. n03T0My B OUCHKy 0praHM30BaHH0CTM CMCTeMbi no- 
mmmo cmeneHU ynop*wo4eHHOCTM ee 3JieMeHT0B .aojiaceH BXOflMTb 
xapaKmep yn0p*m04eHH0CTM, k TOMy >Ke aaeKBaTHbiii 3a^a4e, 
m, HaKOHeu, .aocTMrHyTMM nocpe^cTBOM opraHM3auMM npncno- 
COGMTeJIbHblM (cJ)yHKUMOHaJIbHbIM) 3(p(peKm. npM 3T0M BnOJIHe 
bo3mo)kho, 4T0 b onpeaejieHHbix cjiynaax 6ojiee BbicoKan op- 
raHH30BaHH0CTb CMCTeMbi flOCTMraeTCH He npM MaKCMMaJIbHOH, 
HO npM HeKOTOpOM OnTMMaJIbHOM CTeneHM ynopHAOHeHHOCTM, 
a MaKCMMajibHaa (b  3tom HanpaBJieHHM) ynopaaoMeHHocTb yace 
cHM)KaeT BbinojiHeHMe (Jjyhkumm. WHoraa >Ke cTeneHb ynopa- 
^OHeHHOCTM Bbiiue onpe^ejieHHoro npe^ejia CTaHOBMTCfl no4TH

* H ctohhhk: [19686).



6e3pa3jiHHHOM. H toS w  noHCHHTb ^aHHyio Mbicjib, npwBe^eM npo- 
ctom , h c  SMOJTorMMecKHM npMMep. Crpon cTeHy b ^Ba KwpnH4a 
tojilum hom , Mbi co3,aaeM onpeflejieHHyio ynopamoHenHOCTb mx. 
ripw  otom  B03M0)KHbi ^Ba cjryMan. B nepBOM — mejiM MOicay 
KHpnwMaMM nepBoro pn^a coBna^aioT co mejiHMM Me>K£y Knp- 
nMwaMM BToporo paaa. Bo b topom  cjiynae TaKoro coBna^eHwa 
HeT, m mejiH KMpnMqeft nepBoro paaa ynnpaioTCH b 6 0 K0 ByK) 
IlOBCpXHOCTb KMpflMHeM BToporo pH^a. OieBMflHO, MTO CTeneHb 
ynopH^OMeHHOCTH b nepBOM cjrynae Bbime, TaK KaK b nopa^Ke 
cjiyqafiHOCTM jierne o>KM,aaTb cooTHomeHMe BToporo TMna1). TeM 
He MeHee, ccjim ueMeHT cBH3biBaeT Knpnn4M MeHee np04H0, 4eM 
CBH3aHbi 4acTMubi caMoro KMpnM^a, cTeHa BToporo Twna 6y,aeT 
hbho npoMHee, t . e. 6yaeT 6o jie e  c00TBeTCTB0BaTb nocTaBjieHHoii 
3a,zme. PeMb 3,aecb wmeT o 3a,naMe, nocTaBJieHHOM MejioBeKOM. 
B GnOJTOrHMeCKMX CMCTeMax Mbi MO)KeM BCTpeTMTbCH C aHa- 

jiorHMHbiM nojio>KeHMCM, xoth «3a,zia4a» TaM cTaBMTca caMOM 

npnpo/ioM h, KaK npaBMjio, 3aKJiio4aeTca b 4>yHKiiM0HHp0BaHHM 
CMCTeMbi, HawSojree nojiHO o6ecne4MBaiomeM Bbi)KMBaHMe oco6m 
MJIM BM^a.

TaKHM 06pa30M, B nOHHTMe 0 p raH M 3 0 B aH H 0 CTM GMOJIOrM- 

4ecKMx CMCTeM KpoMe CTenenM ynopa/ioHeHHocTM b x o a m t  KaK 
o6a3aTejibHaa cocTaBHaa nacTb CTeneHb noBbiuieHMH o n p e ^ e -  

JICHHOM (j)yH K UH H  (BKJIIOHafl M B0 3 HM KH0 BeHM e C O B ep ilieH H O

h o b w x  (JjyHKuMft). M H a q e  roBopa, ecjiM npM oueHKe ynopn^o- 
MCHHOCTM Mbi MO)KeM yHM TblBaTb ee a 6 CTpaKTHO, H e 3 3 BMCMMO  

o t TMna m 3({)(J)eKTa, to , paccMaTpMBa# 0praHM30BaHH0CTb 6mo- 
JIOrMMeCKOM CMCTeMbi, Mbi flOJDKHbl yHMTblBaTb ee KOHKpeTHO, 
no OTHOUICHMK) K C O B ep ineH C TB y K3KOM-TO OnpefleJieHHOti 4 >yH K - 

umm. CMCTeMa, Bbic0K00praHM30BaHHaa b  o ^ h o m  othouichmm, 
M o x e T  Sb iT b  HM3 K0 0 p ra H M 3 0 B aH H 0 M b  .apy ro M .

IloHHTMe opraHM3auMM, cjieaoBaTejibH o, He coBna&aeT c n o -  
HHTMeM yn0pji^04eHH0CTM: 0praHM30BaHHbie CMCTeMbi n pe^cTa- 
BJIHIOT MaCTHbIM CJiy^aM CMCTeM yn0pH^04CHHbIX, 0praHM30BaH- 
HocTb —  noHHTMe 6 o jie e  y3Koe, 4eM ynopsmoMeHHocTb; o p ra - 
HM30BaHH0CTb xapaKTepM3yeT He o6a3aTe;ibHo cMCTeMy b ueJioM, 
a MO)KeT xapaKTepM30BaTb ee b KaKOM-TO o^hom othouichmm. 
HanpMMep, )kmbothoc, Bbic0K00praHM30BaHH0e b othouichmm 
4>yHKUMM nepê BM)KeHMJI, MO)KeT GbITb HM3K00praHM30BaHHbIM 
b OTHOiueHMM npHMOM 6opb6bi c  xMmHMKaMM. M ep a  y n o p a -  

0̂4eHH0CTM He roBopMT o HanpaBjieHHOCTM yn0pa,a04eHH0CTM. 
OpraHM3auMH >Ke Bceraa n pe^n ojiaraeT  6 o ;iee  mjim MeHee o n p e^ e - 
JieHHyio (xoth MHor^a ^0CTaT04H0 uiM poKyio) HanpaBJieHHOCTb.

^ Cio^a othochtch ue/iaa cepwa paanHMHoro pa3Mepa c/iBHroB nepBoro 
psina no OTHomeHmo ko btopom y, He cmibHO pa3JiHHaiomHxcH Meamy co6oft, 
ho Bcer.ua npeBOCXOiumiJix no npoMHOCTH nepBbiii cjiynaft.



Ecjim cTeneHb ynopanoMeHHOCTM b HacToamee BpeMa Mbi 
y x e  MO)KeM, KaK npaBmio, BbipaacaTb onpe^ejieHHon kojimmc- 
CTBeHHOM Mepoii, t o  CTeneHb 0pranM30BaHH0CTM noKa He HMeeT 
o6menpH3HaHHoro KOjiHMCCTBeHHoro Bbipa>KeHMa.

B cbok) OMepe^b, y>Ke cpe/iw 0praHM30BaHHbix cmctcm Bbme- 
JIHIOTCH no (J)yHKUHM pa3JIMHHbie KaTeropMM. B MaCTHOCTH, op- 
raHH30BaHHbie CMCTeMbI MO)KHO C M3BeCTHbIM npM6jIM>KeHMeM2) 
.aejiHTb Ha ynpaBJiaioujMe, McnojiHMTejibHbie m, HaKOHCu, ca- 
M0 CT0 HTejibHbie CMCTeMbI (xaK HanpwMep, uejibiM opraHM3M), 
o&bCflMHaiomMe b BM,ae oxaejibHbix 3BeHbeB noflCMCTeMbi ynpa- 
Bjiaiomwe m McnojiHMTejibHbie. MHane roBopa, b Smojiohim 
ynpaBJiHiomMe cmctcmm npeacTaBJiaioT qacTHbiii cjiynaM opraHM- 
30BaHHbix cwcTeM. OpraHM30BaHHaa cMCTeMa — noHHTMe 6ojiee 
iiJMpoKoe, MeM ynpaBjiaiomaa CMCTeMa.

lTIepcxo.ua o t  CMCTeM ynopsumeHHbix k 0praHM30BaHHbiM 
h, ^ajiee, k ynpaBJiaiomMM, Mbi nepexo^MM o t  cjiynaeB oGuimx 
k 6ojiee qacTHbiM m cneUM(J)M4HbiM.

M3yMeHMe (J)opM opraHM3auMM b Gmojiohim n03T0My bh- 
xoamt 3a npe^ejibi H3yHeHwa TOJibKO ynpaBJiaiomwx cmctcm 
m neH36e)KHO pacnpocTpaHaeTca Ha Bee TMnbi opraHM3auMM. 
B GwojionmecKMx cwcTeMax, 6jiaro,aapa cjioxhoctm  h mho- 
roo6pa3Mio B3aMMOOTHOiueHMM, o6oco6jreHHoe Hccjre^oBaHMe 
ynpaBjiaioiUMX cmctcm 6biJio 6bi 3aTpyaHHTeJibHo. B pa,ae cjiy- 
naeB CMCTeMbI oflHoro m Toro * e  TMna 3̂ ecb BbicTynaioT to  
KaK yupaBjiHiomMe, to  KaK McnojiHMTejibHbie, m rpaHM Meacay 
HMMM CTMpaiOTCfl. C flpyrOM CTOpOHbl, TaKOM 6oJiee LUMPOKMM 
uojxxor k Bonpocy (c paccMOTpeHMeM He ranbKo ynpaBjiaiomMx, 
ho m ^pyrMX cmctcm) MMeeT m MeT0̂ M4ecKMe npeMMymecTBa, 
B MaCTHOCTM, paCUJHpaeTCH B03M0)KH0CTb CpaBHMTeJIbHOID M3y- 
MeHMH. 3 to  mo>kho noacHMTb, nojib3yacb aHajiomeM, b3htom 
M3 caMOM SmOJIOTMM.

OcHOBHoe HanpaBjieHMe sbojiioumm —  nporpeccMBHaa 3bo- 
jhoumh, m jjjih  6M0ji0ra oHa npeflcrraBJiaeT HaM6ojibiUMft MHTepec. 
O^HaKO ecjiM 6bi Mbi HanajiM Mccjie^oBaTb TOJibKO nporpeccHB- 
Hyio 3BOJHOUMK), MraopMpya cJiynaM perpecca, Mbi, GeccnopHo, 
ropa3^o MeHbLue y3Hajiw 6bi o caMOM nporpeccMBHoft sbojiio
umm, Tax KaK He momm 6bi ^ocTaTOMHO nojiHo ynecTb nyTM, 
no KOTOpbIM OHa npMXOflMT B TynMKM, M Te yCJIOBMfl, KOTOpbie 
MHor^a MoryT 0CTaH0BMTb perpecc m cHOBa o6ecne4MTb BM^y 
nporpeccMBHoe pa3BMTMe.

PacCMaTpMBaa C M3JIO)KeHHbIX n03MuHM (J)OpMbI OpraHH3aUMM 
)KMBbIX CMCTeM, OflHMM M3 OCHOBHbIX BOnpOCOB Mbi flOJDKHbl

2) B Kaamotf ynpaanaiomeM cucTeMe TaioKe mohcho BbwejiHTb m «wcnojiHH- 
TejibHbie» ajieMeHTbi, a b «HcnojiHHTejibHOM» cwcieMe, Hao6opOT, b pfme cjiy- 
naeB —  ajieMeHTbi, nrpaioiiuie ho H3BecTHOft cneneHH ynpaBJiaiomyK) pojib.



nocTaBHTb Bonpoc o tom, KaK o6ecne4HBaeTca onpe^ejieHHa^ 
(J)yHKUMH CTpyKTypOM CMCTeMbI, MJIM, MHaHe TOBOpa, KaKMe 

3aKOHOMepHOCTM xapaKTepHbl JUIH KBXJXOrO  TMHa CMCTeM.

ripw 3tom Mbi nocTapaeMCH paccMOTpeTb, no  bo3mo>khoctm, 
cJ)opMbi Gojree mjim MeHee o6 mMe ,ojih pa3jiMMHbix ypoBHeft cm- 

CTeM, H3MMHa5I OT CaMbIX npMMMTMBHblX flO BblCLUMX. IloSTOMy 
He 6y/ieM ocTaHaBJiMBaTbca Ha HanGojiee M3yneHHbix cneuMc{)M- 
HeCKMX (J)OpMaX OpraHM3aiiMM ueHTpaJIbHOM HepBHOM CMCTeMbI,
coBpeMeHHoe yneHMe o kotopw x 6buio 3aji0>KeH0 M. M. Ce-
HeHOBblM M M. n . FlaBJIOBblM. 3THX BblCLUMX TMnOB CMCTeM 
opraHM3Ma Mbi SyaeM KacaTbca TOJibKO nocTOjibKy, nocKOJibKy 
M B HMX BblHBJTHIOTCH Te OCHOBHbie (J)OpMbI CMCTeM OpraHM3a- 
umm (HanpMMep, ^MCKpeTHbix), KOTopwe oTMenaioTca Ha Bcex 
SMOJIOrMMeCKMX ypOBHHX.

Mbi TBKXe JIM III b MMHMM3JIbHO KOCHeMCH KJiaCCMMCCKMX
npeacTaBJieHMM K. BepHapa, Zlac. BapKpocJyra [2] m npyrMX, no- 
cKOJibKy dtm npe^cTaBjieiiMH npeKpacuo M3jiO)KeHbi b MMeiomeMca 
Ha pyccKOM «3biKe JiMTeparype [5, 22, 31].

KjiaccM(J)MuMpya b caMOM oSmeM BM^e HawGojiee pacnpo- 
cTpaHeHHbie 6nojiorM4ecKMe cmctcmh, mo>kho BbmejiMTb flBa 
npocTeMiuMx KpaiiHMx TMna: nepBbm moscho ycji0BH0 Ha3BaTb 
flHCKpCTHblM, HJTH KOpnyCKyJIHpHbIM, a BTOpOM — >KeCTKO(j)MKCM- 
poBaHHbiM [13, 14, 16]. IlepBbiM th ti mo>kho 0xapaKTepM30BaTb 
KaK CMCTeMbI, cocToamMe M3 o^HOTMnHbix, 6ojiee mjim MeHee 
B33MMHO 3aMeHMMbix e^MHMu. 3 t o  — oco6m oflHoro BM^a M Ofl- 
Horo nojia, kjictkm o^hom TKaHM (HanpMMep, KpacHbie KpoBHHbie 
Tejibua mjim KJieTKM Ko>KHoro 3nMTejiM5i m T.ja..). TaKOBbi )Ke ajuie- 
jioMopc[)Hbie (napHbie) reHbi m, c M3BecTHbiMM oroBopKaMM, mho- 
)KecTBeHHbie opraHbi b o^hom opraHM3Me (HanpMMep, najibijbi 
Ha pyKax, 3y6u, 0,aH0TMnHbie flOJibKH b neneHM m t f l a H H b i M  
TMn CMCTeMbI cxo^eH c TeM TunoM CMCTeM, r,ae rocnoflCTByioT 
CTaTMCTM4eCKMe 3aKOHOMepHOCTM B HOKMBOft npMpOflC, B npOTM- 
BOnOJIO)KHOCTb CTpOrO 0praHM30BaHHbIM MexaHM4eCKMM CMCTe- 
MaM. 0 6  3T0M P33JIM4MM TOBOpMJIOCb HCOflHOKpaTHO; B HaCTHOCTM 
o HeM nMcaji 3 . LLIpe^MHrep [32]. OflHaKO ero 3^ecb Sojibiue mh- 
TepecoBajia 3HepreTM4ecKaa cTopoHa: 3aK0H0MepH0e HapacTaHMe 
3HTponMM b cTaTMCTM4ecKMx cMCTeMax (HanpMMep, B ra3e MJIM 
)KM^KOCTM, COCTOHLUMX M3 GecnopflflOHHO ,ZlBM)KymHXCfl MOJieKyJl) 
M TeOpeTMMeCKM B03M0)KH0e ^BM)KeHMe n04TM 6e3 HapaCTaHMH 
3HTponMM B M^eaJIbHO n0CTp0eHH0M «MexaHM4eCK0ft» CMCTeMe 
(njiaHeTHaji cMCTeMa, M^eajibHbie nacbi 6e3 TpeHMH m t.jo ..).

Hac, HanpoTMB, b paccMaTpMBaeMbix CMCTeMax MHTepecyeT 
He 3HepreTMMecKaa CTopoHa, a 0praHM3auM0HHbie ocoSchhoctm . 
FIo^oGHbie CMCTeMbI (b 4MCT0M BMfle) COCTOHT M3 e^MHMU, 
npaKTM4ecKM He CBjnaHHbix npyr c npyroM (o co 6m o^Horo BM^a



>KHBOTHbIX MJIM paCTCHMM, KpaCHbie TeJIbUa B TOKe KpOBM). 
CMCTeMbi o6te,aMHJieT 0;iMHaK0B0e oTHomeHMe k cpene, KOTopoe 
mx 3acTaBJiaeT bcctm  ce6a c x o ^ h o ,  ,aa>Ke 6e3 HajiMMMH npaMOM 
c b h 3 m npyr c n p y ro M . B h o k m b o m  npupone hpkmm npwMep TaKoro 
pona npencTaBJiaeT ,aBM>KeHMe oxaejibHbix nec^MHOK, KOTOpbie, 
x o t h  m He CBH3aHbi apyr c npyroM, Bee >Ke OTKJianbiBaioTCH peKOM 
b o ^ h o m  w to m  )Ke MecTe 6naronapa cxo^HbiM pa3MepaM m Becy 
m MoryT 06pa30BaTb MomHbie HaHocbi b BM/ie MejieM, necnaHbix 
KOC M T.

B >kmbom npMpone, KaK y>Ke 6buio b m ^ h o  M3 npMBeneHHbix 
npwMepoB, TaKMe CMCTeMbi 4pe3BbmaiiH0 pacnpocTpaHeHbi. CaMO 
no ce6e 06’beflMHeHHe MHO>KCCTBa 0AH0TMnHbix ennHHu b no- 
no6Hyio CMCTeMy, KaK npaBMJio, jiMUib He3HaiiMTejibH0 noBbimaeT 
ypOBeiib o6meft mx opraHH3auMM no cpaBHeHMio c OT^ejib- 
hom  e^HHMueM. B HeKOTOpbix cjiynaax jxannan cMCTeMa MO>KeT 
paccMaTpMBaTbca no4TM KaK npocTaa cyMMa b x o ju u h m x  b Hee 
e^MHMu (ocoGeti BM^a, 3pMTp0uMT0B m t . r . ) .  OflHaKo MHor,aa 0Ha 
npe^cTaBjineT Gojibmyio ueHHOcTb c to h k m  3peHMH npMcnocoGjw- 
eMOCTM. TaKMe CMCTeMbi OTJIMHaiOTCH GojIbLLIOM njiaCTMHHOCTbK). 
E^MHMUbl, M3 KOTOpbIX OHM COCTOHT, CpaBHMTeJIbHO B33MMH0 He- 
3aBMCMMbI M nOflBM>KHb!, n03T0My OHM CnOCOGHbl no;i BJIHHHHeM 
pa3jiMMHbix BHeuiHMx (JjaKTopoB k pa3Hoo6pa3HbiM nepeMemeHM- 
hm m K0M6MHaT0pMKe. MexaHM^ecKM 3 t o  b m # h o , HanpMMep, npM  

naccMBHOM nepe,aBM)KeHMM 3JieMeHT0B k pobm  no cocyaaM. O coG m  

BM^a, pacnpocTpaHaacb caMOCTOHTejibHO, 3aHMMaioT cjio>KHeM- 
uiMe apeajibi. f lp M  n0Ji0B0M pa3MHoaceHMM ocoG m , HecymMe 
pa3Hbie npM3HaKM, cnocoGHbi k  cKpemMBaHMio b pa3JiM4Hbix 
K0M6MHauM«x, n03B0JiaK)mMx nojiynaTb oG’beflMHeHMe nojie3Hbix 
npM3HaK0B, B03HMKUJMX He3aBMCMM0 ,apyr o t  apyra.

3 t o  npoMcxo^MT Tarace m b cwcTeMe Hacjie^cTBeHHOCTM, 
B yCJIOBMHX KOTOpOM Ka*£bIM HOBbIM nOJie3HbIM HaCJieflCTBCHHblft 
4>aKT0p B COCTOHHMM BblTeCHHTb CTapbIM, CBOGOflHO KOMGHHMpy- 
acb c apyniMM 4>aKTopaMM, 3aTparMBaioinMMM MHbie npM3HaKM. 
TaK, npM npo^BM)KeHMM Ha ceBep win  acMBOTHbix (Gejioro 
m rojiy6oro necua m np.) MO)KeT 0Ka3aTbca nojie3Hoft 3aMeHa 
Gojiee mjim MeHee tcm h o m  OKpacKM Gejiofi (no,a ubct CHera) Ge3 
cymecTBeHHbix M3MeHeHMM .apyrwx b h c lu h m x  npM3HaK0B. C t o h -  

KM 3peHHfl CBOGO/Ibl KOM6MHMpOBaHMH oG’bHCHHIOTCH M MHOTMe 
TaKMe OCOGeHHOCTM HaCJie^CTBCHHblX MexaHM3M0B, KOTOpbie 
MHor^a Bbi3bmajiM He,aoyMeHMe CBoew HenoHJiTHOM juih Gmo- 
jiorMnecKMx 0 6T>eKT0 B npocTOTOM m ^po6HOCTbK): He3aMKHyroe 
jiMHeMHoe pacnojio>KeHMe reHOB b xpoMocoMe, oGecneHMBaiomee, 
KaK noKa3ajiM pacHeTbi, mx HaMGojiee cBoGoflHyio KOMGMHaTOpM- 
Ky; cpaBHMTejibHO y3Koe bjim hhm c GojibuiMHCTBa Hacjie^cTBeHHHX 
(JjaKTopoB Ha O.ZIMH MJIM HeGoJIbLUOe HMCJIO npM3H3K0B, MaJiaH



deneHb mx B3aMMO îeMCTBHH m t. r . [17, 18, 19, 20, 14). 3^ecb 
BiiawMan npocTOTa m «KopnycKyjiHpHocTb» Gmjim .aocTHmyTbi, 
no KpaiiHeM Mepe omacTu, btophmho, TaK KaK TOJibKO ohm 
oGecneMHBajiH HanGojiee JierKoe pa3^e;ieHMe m K0M6MHMp0Ba- 
HMe npM3naK0B m HaMSojibiUMM ocJxfreKT ecTecTBenHoro oTSopa. 
AHajiorMMHyio sbojhoumio hcmbom cmctcmw o t reoMeTpMMecKM 
cjtohchom k npocTOM mo)kho OTMeTMTb, HanpMMep, b opraHax 
^BM)KeHMa. TaK, y MepBa ,aBM>KeHMfl onenb cjioacHbi, a nporpec-
CMBHaH 3B0JTK3U.MH npMBO/IMT OpraHbl flRHtteHHH K 6 0 Jiee npOCTOM 
(b  ^ h h o m  cjrynae He KopnycKyjrapHOH) cMCTeMe pbm aroB -Ko- 

He4H0CTeM y 6oJiee BbIC0K0pa3BMTbIX 4>0pM (n03B0H04Hb!X, MJie- 
HMCTOHorMx). FIofloGHaa MexaHMMecKan «np0CT0Ta» B03HMKajia 
co  3na4MTejibHbiMM TpyziHOCTHMM, h o  cnocoGcTBOBajia Gojiee c o -  

BepmeHHOMy n pH cnoco6 jienM io  wMBOTHbix m /locTMrajiacb JiMiiib 
b n p ou ecce  .zuiHTejibHoro ecTecTBenH oro oT6opa.

CTOjib )Ke cjio>KHbm nyTb, KaK HacJie^cTBeHHbie MexaHM3Mbi, 
npo^ejiajia w /ipyran KopnycKyjinpHaH cMCTeMa —  cMCTCMa npo- 

cTbix pecJ)jieKTopHbix peaKuMM. HeKOTopbie 3apy6e>KHbie yqeHbie 

KpMTMKOBajiM yiieHMe H . n .  FlaBjiOBa, CMMTaa, mto oh iipe3Mep- 

ho ynpomaeT MCxaHM3M noBe^eHna. IlaBjioBy npHMO CTaBMjiM 

b ynpeK npeacTaBJieHMe mmchho o KopnycKyjinpHOM CMCTeMe 

noBeaeHMH, cjiaraiomeifca M3 xopouio oTrpanMHeHHbix oxaejib- 

Hbix 6e3ycji0BHbix m ycjioBHbix peaKUMM. JOUk- 3 .  Korxmiji [9] 

3KCnepMMeHT3JlbH0 nOKa3aJI, 4T0 Ha paHHMX CTa^MHX P33BMTMH 

noBe,aeHMe jimhmhok aM(j)n6MM He pacna^aeTCH Ha oxaejibHbie 
peaKuMM, a MMeeT He,flM(J)(J)epchumpoBaHhbim xapaKTep. H a  stom 

0CH0B3HMM KorXMJIJI RQJl'dJl HeBepHblM BblBOfl O TOM, 4T0 TaKOM 

TMn peaKuMM ochobhom m y B3pocjibix, pa3BHTbix oco6eM. OflHaKo 

npMBC^ieHHbiM (J)aKT jimhib yKa3biBaeT na nyTM pa3BMTMa ot cjiht- 

hom peaKuMM k noBe^eHMio, cjiaraiomeMycH M3 KopnycKyjiapHbix 

peaKuMM, KaK, HanpnMep, pa3BMTMe opraHH3Ma M3 ootom kjictkm 

(onjio^OTBopeHHoro aniia) He MeHaeT (})aKTa ero cjio>KHoro KJie- 

T04H0r0 CTpoeHMH BO B3p0CJ10M COCTOHHMM. KcTaTM, MO)KeT GbITb 

He rjiaBHoe, ho Bee >Ke cymecTBeHHoe npewMymecTBO MHoroKJie- 

T04H0r0 cTpoeHMH —  ero KopnycKyjiapHocTb, o6ecne4MBaiomaa 

nepe^BM)KeHMe kjictok b xojie 3M6pMOHajibHoro pa3BMTMa m b pa- 

,ae npoueccoB y B3pocjioro opraHM3Ma, a Taoce no3Bojiaiomaa 

npOM3BO^MTb 0T6 0 P OTMMpaiOLUMX KJieTOK (p0r0B0r0 3IIMTeJIMH, 

KJieTOK KpOBM, TpaBMMpOBaHHbIX MJIM COCTapMBLLIMXCH KJieTOK 

pa3jiM4Hbix TKaHeii m t .a . )  TaK, mto oh He OTpaacaeTca na cy;ib6e 

jipynix KJieTOK, KOTopbie He TOJibKO coxpaHaioTca HenoBpexaeH- 

HbiMM, ho m 3aMemaioT noniGiiiMe. 3 t o  3aK0H0MepH0 npowcxo- 

iiHT m b npouecce 3M6pnoHajibHoro pa3BMTHa [12]. Bee otmm- 

paiO m M e KJieTKM 3JlMMMHMpyiOTCH TaK, HTO 3T0 B MMHMMaJIbHOM 

CTeneHM MO>KeT HeGjiaronpMHTHO 0Tpa3MTbca Ha jipyrMX KJieTKax.



B uejioM moxho cKa3aTb, hto KopnycKyjiapHoe cTpoeHMe 
CMCTeM oSjiernaeT K0M6MHaT0pMKy h npoueccw oT6opa b hmx. 
Ha TaKoe noHMMaHHe Bonpoca yKa3biBaji eme K. A. TMMMpH3eB, 
KOTOpbIM n0^4epKHBaJI, MTO TOT (J)aKT, MTO npM3HaKM He3aBM- 
cMMbi ,apyr ot ,apyra (He pacTBopaioTca npw cKpemMBaHMw), 
^aeT 0CH0By njin ycneuiHoro ecTecTBeHHoro OT6opa m chhmhct 
to B03pa>KeHne npoTMB nocjreflHero, KOTopoe /lapBMH cmmtbji 
CaMbIM OnaCHbIM JUIH CBOCM TeOpMM [4, 27], Ho, KaK MbI BM- 
4MM, TO >Ke OTHOCMTCH M K GoJIbLUMHCTBy flpyrMX 0C06eHH0CTeM 
reHeTM4ecKMX MexaHM3M0B.

C flpyrow c top o h h , mto KacaeTCH npo6;ieMbi noBe^eHMH 
M MblLUJieHMH, B paSoTaX COBpeMeHHbIX KMfGepHeTMKOB noflMep- 
KHBaeTCH, mto «pa3yMHon cjie^yeT cMMTaTb CMCTeMy, cnocoSHyio 
BbinojiHHTb no,axo^amM[M o t 6op » [34]3>. OflHaKO Ha.uo cKa3aTb, 
mto eme K. A. Tmmmph3Cb cTaBHJi Bonpoc o e^HHCTBe Mexa- 
HM3M0B yMCTBeHHOrO TBOpMeCTBa MejioBeKa M 6ecC03HaTeJIbH0r0 
TBopMecTBa npiipo^bi, cbo/ih m to , m npyroe k npoueccaM 
M36bIT0MM0r0 B03HMKH0BCHMH HOBbIX (J)0pM (0praHM3M0B, M^eti)
m k flajibHeiiiueMy xecTKOMy mx OTSopy [26]. KaK Mbi bmamm ,
B TO BpCMH, KOr^a OflHM aBTOpbl (KpMTMKM reHCTMKM, KpMTM
KM H. FI. FlaBJioBa) yKa3biBajiM Ha KopnycKyjiapHoe cTpoeHwe 
otmx CMCTeM, apyrMC nojiHepKMBajiM, mto MexaHM3Mbi /icmctbmh 
MMeHHO ^aHHbix CMCTeM CBH3aHbi c npoueccaMM oTSopa. Bblme 
mm y x e  yKa3ajiM, mto TaKoe cootbctctbm c He cjiynaMHo m mto 
npMcnoco6MTejibHbiii cmmcji cmctcm TaKoro ctpochmh — SyaeT 
jim 3T0 CMCTeMa caMoro BM.ua, ero reHeTMMecKMX MexaHM3M0B 
MJIM >Ke (J)yHKUMM ueHTpBJIbHOM HepBHOM CMCTeMbi — OflMHaKOBO 
3aKJIK)4aeTCH B MX TM6K0CTM, B CnOCOSHOCTM K K0M6MH3T0pMKe 
OTfleJIbHblX e^MHMU, BXOAHIUMX B CMCTeMy, M K 0T60py KaK 
oxaejibHbix e^MHMu, TaK m hx KOMGMHauMM. B pe3yjibTaTe pac- 
cMaTpMBaeMbie CMCTeMbi cnocoSHbi aaeKBaTHo npMcnocoSjiHTbca 
k caMbiM pa3jiMMHbiM BHeuiHMM ycjioBMHM. Bbipaacaacb o6pa3- 
HO, OHM COCTOHT M3 MHOXeCTBa OT^eJIbHblX KMpnMMCM, a 3T0 
n03B0JiaeT co3^aBaTb BpeMeHHbie mjim nocToaHHbie cTpoeHMH 
JIK)60M apXMTeKTypbl, MTO, KOHeMHO, HeB03M02CH0 JXJin CMCTeM 
M0H0J1MTHbIX, B KOTOpbIX e^MHMUbl, MX COCTaBJIHK)mMe, XeCTKO
cBH3aHbi Meacay coSom. IlpM 3tom (jjaKTopbi, nepecTpaMBaiomMe 
TaKMe CMCTeMbi, Moryr SbiTb CBH3aHbi KaK c bhciuhmmm ycjiOBMa- 
MM, TaK M C Sojiee BbIC0K00praHM30BaHHbIMM MHTerpMpyiOlUMMM 
MexaHM3MaMM caMoro opraHM3Ma. TeHOTMn BMjia 4>opMMpyeT- 
ca nyTeM oT6opa, np0M3B0^MM0r0 b ochobhom (J)aKTopaMM 
BHeuiHeM cpe^bi. H  KOMSMHauMM peaKuMM noBe^eHMa TaiOKe

^ 3jiecb, KOHeMHO, 3 lu6h r0B0pMT Jimub 06 ojuioh CTOpOHe Bonpoca: 
o He06x0flMM0M ycjioBMM, Koxopoe eme ne HcnepnbiBaeT Been cjioxhocth npeii- 
MCTa h He^ocTaTOMHO juisi noJiHoro onpe^ejieHMa pa3yMH0M ^eaTeJibHocTM.



MOryT co3^aBaTbca KOMGwHauMen Bbi3bmaiomHx hx bhcluhmx 
(JjaKTopoB4). O/iHaKo b ^pyrnx cjiyMaax apxHTeKTypa noBe^e- 
HMH, B KOTOpyiO BXOflHT yKa3aHHbie peaKUHH, 06yCJI0BJIMBaeTCH 
fleHCTBMCM Tex MJIH MHbIX BblCLUHX HHTerpHpyiOLUMX (J)aKTOpOB 
b caM6fi ueHTpajibHon HepBHOH cncTeMe. TaKHM 06pa30M, h h o -  
r m  Mbi HMeeM ^ejio co cTHxnfiHbiM otGopom THna ecTecTBeHHoro 
OT6opa, HHoraa — c otSopom, npoMCxojuimMM b caMOM opra- 
HH3Me, HO He CTHXHHHO, a Ha OCHOBe MexaHH3M0B, KOTOpbie 
caMM BbipaSoTajincb b npouecce jyiHTejibHoii sbojiiouhh (o t 6op  
peaKUHH, 0 t60P COCTapMBLLIHXCH MJIH ^ec{)eKTHbIX KJieTOK H T. fl.). 
KopnycKyjiapHbie chctcm h Bceraa 0,aHHaK0B0 o6ecne4HBaK)T 
neoKonoMHoe, ho rnSKoe npncnocoSjieHHe k HeHanpaBJieHHbiM, 
3apaHee He nporH03HpyeMbiM, H3MeHeHHHM cpe^bi, nponcxo^HT 
JIH 3T0 B 3BOJHOUHM BHfla, B HHflHBMflyaJIbHOM nOBe£CHMH H T. Jl.

ripoTHBonojio^KHbiH KpaHHHH tmii chctcm xapaKTepM3yeTca 
)KeCTKO (J)MKCHpOBaHHbIMH CBH3HMH COCTaBJIHKHUHX MX 3BCHbeB, 
HaJIHMMe MJIM ^yHKUHH K a ^ O rO  H3 KOTOpbIX HBJIHCTCH HCOSXO- 
AHMblM yCJTOBMeM (JjyHKLiHOHMpOBaHHH BCeH CHCTeMbl. TaKOBbI, 
HanpHMep, nocjie/ioBaTejibHbie 3Tanbi b 3M6pH0HajibH0M pa3BM- 
tmm rjia3a, rjie H3 nepBMMHon HepBHon njiacTMHKH pa3BHBaeTCH 
rjia3Hofi SoKaji (Syaym aa ceT^aTKa), nocjieflHHH b cboio OMepe/ib 
HH^yunpyeT pa3BHTMe xpycTajiMKa h t. r .

Cio^a othochtch b nonyjiauMM ^Ba b3<immho ^onojiHaiom nx  
nojia, Ka^cabiH M3 kotopmx BbinojiHaeT HeoGxoflHMyio (JjyHKuHio, 
y BbiciuMx )kmbothhx He3aMeHMMyio ocoGhmh ^pyroro  nojia 
(y  HH3LUHX B03M0)KHbi cjiynan GeccaMuoBoro, napTeHoreHeTH4e- 
CK0r0 pa3BHTHfl). TaKOBO B3aHM00TH0llleHHe pa3JIH4HbIX CHCTeM 
opraHH3Ma, HanpHMep chctcm Kp0B006pameHHH h nnm eBape- 
hhh. Ka>icaaa H3 hhx HeoSxo/iHMa h He Mo>KeT 6biTb 3aMeHeHa 
flpyrofi. Pa3yMeeTca, Mbi 3^ecb r0B0pMM o )KecTKHx cbh3hx 
He b MexaHHHecKOM CMHCjie, a b 0praHH3auH0HH0M. TaK, oco6h 
pa3jiH4Horo nojia M oiyr 6biTb jierKO oxaejieHbi ^pyr o t ^pyra  
npocTpaHCTBeHHo r a x e  6e3 Bpe^a juih  hhx caMHx. Ho xecTKaa  
CHCTeMa pa3MH0)KeHHJi, Tpe6yiomaH (fryHKunn o 6ohx nojioB, 6y - 
,aeT nojiHocTbio HapyuieHa. KaK bh^ho, acecTKO 4>HKCHpoBaHHbie 
CHCTeMbl HMeioT 6oJiee pa3Hoo6pa3Hbie (JjopMbi h cTpoeHHe, h q m  

KopnycKyjiapHbie. 0 6m en  y hhx flBJiaeTCH TOJibKO xecTKocTb 

CBH3en. npn 3tom MHorne BH^bi cTpyKTyp aaHHoro THna MOryT 
4pe3BbiMaiiHo CHjibHO noBbiuiaTb ypoBeHb opraHH3auHH CHCTeMbl 
no CpaBHeHHIO C OTflejIbHblMH COCTaBJIJHOIUHMH HX 3BeHbHMH. 
M3BeCTHbI CBeT04yBCTBHTeJIbHbie OpraHbl HH3LLIHX )KHBOTHbIX, 
jiHiueHHbie xpycTajiHKa hjih aHajiorn^Hbix npHcnoco6jieHHH

Ueflecoo6pa3HocTb stmx npocTbix KOM6MHauwtt o6yc.noBJieHa TeM, mto 
Kaamafl peaiaiHH b omeJibHOCTH yxce MMeeT uejiecoo6pa3Huft xapaicrep, jiocTHr- 
HyTbiii b npouiJibie anoxw nyrcM ecTecTBeHHoro OT6opa ue/iux 0praHM3M0B.



(^Hac{)parM jihGo opneHTMpoBaHHbix MHo>KecTBeHHbix 4>aceTOK), 
n03B0JiHK)mnx nojiyHHTb neTKo BoenpMHMMaeMoe M3o6pa)KeHMe 
OKpy)KaK)mMx npe^MeTOB. flo^oSHbie npHMHTMBHbie opraHbi jxa- 
K)T Mpe3BbI4aMH0 MaJIO HHC^OpMaiiHH IIO CpaBHeHHK) C Hia30M, 
W  ceTqaTKa ^onojiHeHa npejioMJTHiomHMH cbct cpe^aMH h mo- 
)KeT BOCnpMHHMaTb TOMHO 0({X)pMJieHH0e M306pa>KeHMe. B TO )Ke 
BpeMH caM npejiOMjiHiomMM annapaT, 6e3 cBeToqyBCTBHTejibHoro, 
coBepuieHHO 6ecnojie3eH.

O^HaKO, KaK npaBHjio, TaKwe CMCTeMbI —  b onpe^ejieHHbix 
OTHOLIieHHflX BbIC0K00praHM30BaHHbie H 3KOHOMHbie —  OKa3bI- 
BaioTca ropa3^o MeHee tmSkmmh m MeHee cnocoGHbiMH k ne- 
pecTpoiiKe, MeM cncTeMbi KopnycKyjiapHbie. A  3$(J)eKTHBHOCTb 
paccMaTpMBaeMbix cmctcm b cjiyqaax nojiHOM )kcctkoctm cbh3ch 

onpe^ejiaeTca corjiacHO «npMHUMny HaMMeHbiiiMx», c4)opMyjiH- 
pOBaHHOMy B CBOe BpeMH JXJin paCTeHMM HeMeUKMM XHMMKOM 
J1m6mxom. CorjiacHO npMHUMny JlnGnxa, pocT pacTeHMa npHMO 
33BMCMT o t KOJiMqecTBa Toro HeoSxoflHMoro eMy BemecTBa, ko- 
Toporo b noMBe juih Hero oco6chho Majio. FIo3)Ke 0Ka3aji0Cb, 
4to b npMjio>KeHMM k pacTCHHHM flaHHbifi npHHunn Tpe6yeT 
M3BeCTHbIX yT04HeHMM (IVlHT4epJIHX no KMpcaHOBy) [7]. O^HaKO  
oh 0Ka3ajicH npHMeHHMbiM h b .apyrwx, caMbix pa3Hoo6pa3Hbix 

cjiyMaax. TaK, oShmho npHBO^HT KaK npHMep to , hto np04H0CTb 
uenn onpeflejineTCH caMbiM cjraGbiM ee 3bchom, cKopocTb 3CKa- 
apbi (ecjiH KopaGjiH He Gepyrcn Ha 6yKCHp) — cKopocTbio caMoro  
THxoxo;iHoro Kopa6j j x  h t. j i .  B xhbm x cncTeMax xo^ o6mero  
oSMeHa BemecTB b 3HaMHTe;ibHOH cTeneHH 33bhcht o t Han6oJiee 
cjiaGoro 3BeHa. nocJie^HHM mo>kct 0Ka3aTbcn h nnmeBapHTejib- 
Han cHcTeMa (ochobhom hctohhhk ju ih oGMeHa b opraHH3Me), 
h BbwejiHTeJibHaa, h CMCTeMa flbixaHHH, h KaKoe-Jin6o ^pyroe  
npoMexyroMHoe 3bcho. Eme Jiyqiue 3to HjunocTpnpyeTCH ue- 
nflMH XHMHqecKHx npeBpameHHH, m e  MyTaunoHHoe Bbina^eHHe 
^a>Ke o^Horo HeoSxo^HMoro (J)epMeHTa aejiaeT bcio uenb He3c{)- 
4>eKTHBHOH (HanpHMep, npHBOJIH K HapymeHHK) 06pa30BaHHH 

nnrMeHTa npn ajib6HHH3Me) [33].
npHHunn HaHMeHbiiiHX HeKOTopbie aBTopbi, b nepByio one- 

pe^b A. A. Bor^aHOB [3], cmhtbjih yHMBepcajibHo npHMeHHMbiM 
BO Bcex oGjiaCTHX HaillHX 3HaHHM. B TO >Ke BpeMH, p m  KPHTHKOB, 
H3 KOTOpbIX nOCJie^HHM pa3BepHyTO BbICKa3aJICH B 3TOM OTHOIlie- 
HHH B. H. K 0Jl6aH0BCKHH [10], C4HT3JIH, 4T0 flaHHblM npHHUHFl 
BnojiHe npHMeHHM k h o k h b h m  cncTeMaM, HenojiHO npnjioacHM 
K 6HO^OrH4eCKHM H COBepilieHHO He npHJIO)KHM K COUHaJIbHblM.

fleiicTBHTeJibHO, yHHBepcajibHbiM «npHHunn HaHMeHbiUHX» 
cqHTaTb He;ib3H. Bbiuie Mbi pa36npajiH KOpnycKyjinpHbiH THn ch- 
CTeM, h coBepmeHHo 04eBH,aH0, hto a a x e  nojiHoe BbinaaeHHe o,a- 
hoh e^HHHubi H3 TaKOH cHCTeMbi oTHio^b He npHBe,aeT K nOJIHOMy



ee pa3pyuieHMio mjim noTepe 3(tx})eKTMBH0CTM. CwcTeMa n p o d o  
CTHHeT He3nanMTejibHO MeHbiue: bma —  Ha oflHy oco6b, KpOBb —  
Ha o/uiy KpoBHHyio KJieTKy m t .^ . ri03T0M y «npMHuMn HawMeHb- 
III MX» HeJTb3H npMMeHHTb K KOpnyCKyJiapHbIM CMCTeMaM. B 3TOM 
OTHOUieHMM OH, KOHeHHO, He yHMBepcaiieH. Oh, KaK TOBOpMJIOCb, 
BnojiHe npwMeHHM jimub k BnojiHe )kcctkmm CMCTeMaM.

B TO * e  BpeMH HCJTb3H COniaCMTbCH C B. H. K 0Jl6aH0B- 
ckmm oTHOcMTejibHO HenojiHoft npMMeHMMOCTM 3Toro npMHuMna 
K SwOJIOrMHeCKMM CMCTeMaM M nOJTHOM HenpMMeHMMOCTM —  
K COliHaJlbHblM. B 6MOJIOrM4eCKHX CMCTeMaX, KaK Mbi BMflejlH, 
npMMeHMMOCTb npMHuMna onpe^ejiaeTCH He TeM, mto s to  >KMBafl 
cwcTeMa, a TeM, KaKoro OHa Tuna: KopnycKyjiapHan, acecTKO 
4)HKCMpOBaHHaH M T. R. TaK >Ke, OHeBMflHO, ^ejro oGctomt m b co- 
uwajibHbix cwcTeMax. npMHuMn «cjra6oro 3BeHa» hccom hchho 
He npMMeHHM TaM, trq CMCTCMa He acecTKaa, ho, no-BM^MMOMy, 
npnMeHHM, ecjiM OHa o th och tch  k >KecTKOMy Tuny b onncaHHOM 
Bbiuue GMbicjie. YKawcM, HaripMMep, h to B. H. JIchhh CMMTaji 
BnojiHe B03M0)KHbIM npMMCHMTb ero K Bonpocy O 6JIOKC napTMM. 
HeSojibman cTaTba JIcHMHa Ha 3Ty TeMy, HanMcaHHan b 1917 r., 
TaK m Ha3biBaeTca «KpenocTb ueriM onpeflejiaeTCH KpenocTbio 
caMoro cjiaGoro 3BeHa ee » [11].

M ow h o 6buio 6bi npHBCCTH m ^pyrwe npMMepw no^oSHoro 
ace po^a, ho m cKa3aHHoro .aocTaTOMHO, h to6h  apryMeHTwpoBaTb, 
h to .aejio 3aKJiioMaeTCH He b o 6;iacTM npM;io>KeHMH npMHunna, 
a b xapaKTepe cmctcm m hto b counajibHbix CMCTeMax, xoth 
m He bo Bcex cjiynaax, .aaHHbiii npMHuMn npMJioacMM.

TaKHM 06pa30M, Mbi MoaceM CKa3aTb, h to yHMBepcajibHocTb 
npMHuMna OTSopa m «npHHuMna HanMeHbiiiMx» ^encTBMTeJibHO 
He aGcojnoTHaa. 3^ecb kpmtmkm stmx npMHunnoB 6hjim npaBbi. 
H o ohm 0Ka3ajincb HenpaBbi b tom , mto orpaHMHMBajiM npMjioace- 
HMe yKa3aHHbix npMHunnoB c4)epoii MexaHHKM mjim Gmojiofmm. 
J0le.no He b oSjiacTM, k kotopom othocm tch paccMaTpHBaeMoe 
HBJieHMe, a b TMne cmctcmw: b o^hmx npMJio>KMM npMHuwn o t -  
6opa, ho He npMJioacMM npMHuMn HawMeHbiiiHX (cTaTMCTMMecKMe 
mjim KopnycKyjiapHbie CMCTeMbi); b ^pyrMX npwjio)KMM npMHuMn 
HaMMeHbLUMX, ho He npMJio>KMM npMHuMn OTSopa (acecTKMe 
CMCTeMbi).

B03M0)KHbi m ^pyrMe TMribi cmctcm, r^e npMJi0)KMM0CTb 
paccMaTpMBaeMbix npMHuMnoB mo)kct SbiTb HenojiHofi. Mbi pa- 
3o6pajiM jiMLLib npocTeMLUMe KpaMHMe cjiynaM. flpM 3tom, 0,aHaK0, 
Ha.no MMeTb b BM^y, hto oflHa m Ta )Ke MaTepMajibHan Smojio- 
rMHecKaa CMCTeMa b pa3JiMHHbix oTHoiueHMax HepeflKO ^oji)KHa 

paccMaTpMBaTbcs[ KaK npMHa^JioKamaH k pa3HbiM TMnaM. TaK, 
CMCTeMa BM,aa MoxeT B006me paccMaTpMBaTbca KaK KopnycKy- 
jiapHaa, cocToamaa M3 ocoSew. H o ecjiM Mbi paccMaTpMBaeM ee



C TOM KM 3peHMH pa3MHO)KeHMH M COOTHOllieHMH nOJIOB, TO 3TO 
y x e  CMCTeMa >KecTKaa: Kaambifi noji npeflCTaBJineT HeoSxoflHMoe 
m He3aMeHMMoe npyrMM nojioM 3bcho. Eme 0T4eTJiMBee s to  
bm^ho Ha pec{)jieKTopHbix peaKuMax. f la ^ e  ^OBOJibHO cjro>KHbie 
pecjjjieKTopHbie peaKUMM b opraHM3Me MoryT b 3Ha4MTejibH0M 
cTeneHM KOMSwHMpoBaTbca m 3aMeH«Tb npyr flpyra: >KMBOTHbie 
B COCTOHHMM npOfleJiaTb 0/IH0 ABM)KeHMe MJIM )Ke 33MeHMTb ero  
ApyrMM. Ho b ueriH peaKuMM, HanpaBJieHHbix y>Ke Ha aoctm- 
)KeHMe onpe^ejieHHbix pe3yjibTaTOB (HanpMMep, npecjie/iOBaHMe 
^o6bi4M, nojiOBOM aKT, 3amnTa o t  HanajieHMa), BbmajieHMe ^ a x e  
OflHOM peaKUMM MO)KCT nOJIHOCTbK) HapyLUMTb 3(J)(J)eKTMBHOCTb 
BCeM UenM. CTOMT BbipBaTb TOJibKO O^HO 3BCHO ( 0pMeHTMp0BKy 
mjim o6Hapy>KeHMe a o 6mmh hjim ouho M3 acmctbmm bo BpeMa 
ee npecjie^OBaHMa, HaKOHeu, HanaaeHMe Ha Hee m t . ji. ) ,  m Bee 
^ajibHeMLUMe MacTM nOBe/ieHHH TepaioT cmmcji, a nMUUM xmiuhmk 
He nojiy^MT. CjieflOBaTejibHO, cTpyKTypa y o^hom m Toft >Ke MaTe- 
PMaJIbHOM SMOJlorMMCCKOft CMCTeMbI B pa3HbIX TUIOCKOCTHX MO)KCT 
SblTb COBepIlieHHO HeO^MHaKOBOM, M COOTBeTCTBeHHO npMHUM- 
nbi, onpe^ejiHiomMe npoTeKaHMe Tex mjim mhwx npoueccoB m mx 
3(jx{)eKTMBHOCTb, TO)Ke SyjiyT pa3JIM4HbI.

BnojiHe Bbipa>KeHHbie cmctcmh  onMcaHHbix KpaMHMX TMnoB 
COCTaBJIHIOT B SMOJTOrMM CKOpee MCKJTIOMeHMe. Ho (J)OpMbI, 6JIM3- 
KMe K HMM HaCTOJIbKO, MTO B HMX BblHBJIHIOTCH CBOMCTBeHHbie 
flaHHbIM TMnaM 3aKOHOMepHOCTM, fl0CTaT04H0 4aCTbI. flpM 3T0M, 
npM nepexo,ae ot h h 3Uihx ypoBHefi, jie)KamMX Ha rpaHM mo- 
JieKyjiapHOM Smojiofmm, ko Bee SoJiee bm cokm m : KJieTOHHOMy, 
TKaHeBOMy, opraHM3Ma, BMfla h t j .  -  CTaHOBMTca ohcbma- 
HbiM flOBOJibHO npaBMJibHoe qepe^oBaHMe npocTeMiiiMX tm iiob  
opraHM3auMM chctcm : KopnycKyjiapHoro m >KecTKoro.

JGleMCTBMTeJIbHO, ecJIM Mbi oSpaTMMCH K CTpoeHMK) xpOMOCO- 
Mbi, to  yBMflMM, 4to b Tex cjiynaflx, r^e MMeeTca ranjiOMflHocTb5) 
m m e, cjie,aoBaTejibHo, flecfreKT o^hom xpomocomw He npM- 
KpbiBaeTca ^cmctbmcm .apyrofi (napHOM eft), Bbina&eHMe n axe  
HeSojibiuoro ee yqacTKa, KaK npaBMJio, HapyuiaeT bcio cMCTeMy 
Hacjie^cTBeHHoro ynpaBjieHMa pa3BHTMeM m Be/jeT k tm6cjim opra- 
HM3Ma. CMCTeMa, ocHOBaHHaa Ha HenapHbix xpoMocoMax, MMeeT 
)KecTKMM xapaKTep m noflHMHaeTca npMHuMny «c jia6oro 3Be- 
Ha». TaKoe nojio>KeHMe cymecTByeT b ranjioM^Hbix opraHM3Max 

M B AMnJIOMflHblX —  JJJIH HenapHblX yqaCTKOB nOJIOBbIX XpOMOCOM.
O^HaKo, KaK npaBMJio, opraHM3M 3amnmeH o t  s to fo  tcm, mto 

npM nepexo^e c xpoMocoMHoro ypoBHa Ha H^epHbiM Mbi bm^mm 
yace 06bi4H0 MHO>KecTBeHHOCTb 0,aH0TMnHbix xpomocom — name

To ecTb rae x po m o c o m h  b jyxpe npe/iCTaRneHbi Jiwiub b Bnae OAHoro 
Ha5opa, npw iuejiiiiero ot  OAHoro poamtcjih, a He b Bnae jiByx Ha6opOB ot  o6omx 
pOAMTe/ieM (nocjieAHee HBjwerca npaBmiOM, kpom c  nOJIOBbIX xpo m o co m ).



Bcero napHOCTb (aMiuiOM/iHOCTb), a MHor^a m 6o jibm ee  mx h h cjio , 

HanpMMep b MaKpoHyKJieyce npocTenmMX mjim npn n0JiMnji0M,aMM 
y  paCTeHHH M B OTfleJIbHblX TKaHaX >KMBOTHbIX.

AHajiorw4Ho m uMTonjia3Ma kjictkm  o 6jia,aaeT pa,aOM n0BT0- 
paiomMxca MOjieKyjiapHbix CTpyKTyp m opraHOM^OB. ripn 3tom  
n0BT0paeM0CTb OflHOTMnHbix s jicm ch tob  unTonjia3Mbi ropa3no 

6ojibme, neM n0BT0paeM0CTb reHOB b aflpe, r/ie ohm npe^cTaBJie- 
Hbi b flByx HaGopax, pe^KO b MeTbipex, BOCbMM m jiMiub b ocoGbix 
cjiynaax (MaKpoHyKJieyc oflHOKjieTOMHbix) —  .aecaTKaMM m c o t -  
HHMM. MMeHHO 3TMM B. Jl. AcTaypoB [ l j  oS'bHCHaeT OrpOMHyiO 
yCTOMMMBOCTb UMTOnjia3MbI nO OTHOmeHHIO K MOHH3MpyiomMM 
oSjiyHeHMHM no cpaBHeHMio c aapoM. B nocjieflHeM BepoaTHOCTb 
Toro, MTO XOTH 6bl OflMH M3 TbICHH HaCJieflCTBeHHblX (J)aKTOpOB, 
npe^CTaBjreHHbix Bcero b flByx (mjim MeTbipex) xp0M0C0Max, SyaeT 
noBpeacaeH bo Bcex npe^cTaBJiaiomMx ero ^Byx (mjim MeTbipex) 
3K3eMnjiapax, BecbMa BejiMKa. A  cKa3aHHoro y>Ke mo^kct 6biTb 
^ocTaTOMHo, HToSbi Becb a/iepubm annapaT 6biji hc3(|x|)cktm bch.

Ho, paccMaTpMBaa KJiCTKy KaK uejioe, Mbi onaTb bh^ m m , hto 
a^po m uMTonjia3Ma BMecTe 06biHH0 cocTaBJiarcrr >KCCTKyio cm- 
cTeMy, b KOTOPOM noTepa jno6oro oflHoro m3 yKa3aHHbix 3BeHbes 
Be^eT mjim k rM6ejiM, mjim k HenojiHOueHHOCTM kjictkm. Ecjim 
b HOpMajibHOM opraHM3MC m BCTpenaioTca HeK0T0pbie KaTeropMM 
KJieTOK 6e3 H^ep (spMTpOUMTbl), TO TOJIbKO nOTOMy, MTO OHM Bbl-
nojiHHiOT y 3K0cneuMajiM3Mp0BaHHyi0 pojib. Hx aKTMBHOCTb KaK 
)KMBbix KJieTOK na&aeT, m ohm HecnocoSHbi hm k pa3MHo>KeHMio, 
HM K JUIMTeJIbHOMy CymeCTBOBaHMIO.

TeM He MeHee )kcctko nocTpoeH H bie no jm oueH H bie  kjictkm 
cocTaBjiHK)T b opraHM3Me y>Ke orpoM H bie KOpnycKyjiapHbie koji- 
jieKTMBbi —  TKaHM, rae, KaK npaBMjio, Kaacaan oxaejibH aa KjieTKa 
3aMeHMMa ^pyroM . TaKOBbi 3nMTejiMajibHbie TKaHM, coe^MHM- 
TejibHaa TKaHb, KOCTHaa m ,ap. f l a x e  b HepBHOM cMCTeMe, Kor^a 
norM6aioT oxaejibH bie kjictkm , mx 4>yHKUMio b 3HanMTejibHOM 

CTeneHM 6epyT Ha c e 6a .apym e 0^H0TMnHbie kjictkm6).
Ha 6ojiee bmcokom ypoBHe HecKOJibKO pa3HOTM nHbix TKaHefi 

coBMecTHo cocTaBJiaK)T MMHMMajibHyio e^MHMuy, o6jia,aaK)myK) 
yace cneuM(J)MMecKOM (JjyHKuMeM. MHor,aa 3to opraH (HanpM
Mep, cep^ue, MOMeBOM ny3bipb m t. r ., KOTOpbie b opraHM3Me 
npeACTaBJieHbi b c^mhctbchhom MMCJie), b apymx cjiynaax — 
3to ooth opraH M3 napbi (rjia3, nojiOBaa >Kejie3a), B-Tpe- 
TbMX, — MMHMMajibHaa c^yHKUMOHMpyiomaa e^MHMua cmctcmh 
(o,aHa AOJibKa neneHM, o^Ha jimm4>aTMMecKaa *ejie3a m t .^ .)7).

Ecjim, kohcmho, peqb n/ieT He o BbinaaeHMM ueJibix 6ojibiiiMX ynacTKOB
M03ra.

TaKoe BbwejieHMe cy6cMcreMbi W3 CMCTeMbi (w3 neneHM, M3 jiHMtJjaTHHecKOii 
CMCTeMbi) npaBMJibHee, neM npMBbiHHoe aeJieHMe Ha opraHbi, me wHor.ua



B TaKOM cy6cMCTeMe Kaxaaa TKaHb cocTaBjiaeT HeoGxoflMMoe 
3BeHO, w 3(J)c{)ektmBHOCTb jik)6om M3 3tmx cyGcMcreM: 3y6a, 
rjia3a, jiojibKM neneHM m t.ji. —  onpe^ejiaeTca no npeMMymecTBy 

HaM6ojiee cjia6biM M3 TKaHeBbix 3BeHbeB.
Uejibie CMCTeMbi (ne^eHb, CMCTeMa 3pMTejibHbix aHajiM3aT0- 

pOB, CMCTeMa BbwejiMTejibHbix 0praH0B, >KeBaTejibHbiM annapaT  

h T .jx .) BbicTynaioT KaK 6ojiee mjim MeHee KopnycKyjrapHbie 

CTpyKTypbl, CKJiaablBaiOlUHeCH M3 OflHOTMnHblX MMHMMaJIbHbIX 
4>yHKUM0HaJlbHbIX eflMHMLi, MJIM Cy6CMCTeM. 3fleCb, KOHeHHO, 
ecTb mckjiK)4eHMH (yace ynOMMHaBiiiMecH HeK0T0pbie HenapHbie 
opraHbi, He cocToamMe M3 cy6cMCTeM); ho K oxa, HanpMMep, 
MoaceT paccMaTpMBaTbcH KaK KopnycKyjiapHaa CMCTeMa b tom  
cMbicjie, hto OT^ejibHbie ynacTKM ee b coctohhmm 3aMeHHTb 
yTepaHHbie, scjie^cTBMe paHeHMH, oacora m t . j l ,  ho He mmciot 
KaKMx-jiM6o rpaHMu Meacay co6om m He pacna^aioTca Ha hctko  
BbipaxeHHbie ejiMHMubi.

TeM He MeHee Bee >Ke npaBMJio 3aKJiiOMaeTCH b tom, hto Ka- 
acaaa, Heo6xo,aMMaH opraHM3My cmctcmh: neneHb, noMKM, opraHbi 
nyBCTB m MHorMe jipyrMe —  coctomt m3 oxaejibHbix napHbix mjim 
MHO)KeCTBeHHbIX, B M3BCCTH0M CTeneHH aBTOHOMHbIX M 4aCTM4H0 
B3aMM03aMeHaeMbIX MMHHMaJIbHbIX ejlMHMU (cy6cMCTeM).

CaMM CMCTeMbi: BbmejieHHH, jibixaHMH, nMiueBapeHMH, Kpo- 
B006pameHHH, JiBM>KeHMH, HepBHaa m jipyrae —  y>Ke Haxojm cH  
B OTHOUieHMHX B3aMM0Jl0n0JIHJn0mMX H He3aMeHMMbIX 3BeHbeB 

opraHM3Ma. 3tmm TaKoe HepejiOBaHMe He K0H4aeTca. O co 6h oji- 
Horo nojia b nonyjiauMM >KMBOTHbix mjim pacTeHMM m h o k c c tb ch -  
Hbl M B3aMM03aMeHMMbI. OTHOUJeHMH nOJIOB MMeiOT XapaKTep 
He3aMeHMMbix m B3aMMOjionojiHaiomMX 3BeHbeB b CMCTeMe nony - 
jihumm. He 6yaeM npo^ojDKaTb ^ajibrne nepeqMCJieHMe 6M0ji0rM- 
necKMX ypOBHeM, rjie 4epe,nyiOTCH to  6ojiee mjim MeHee acecTKMM 
TMn opraHM3auMM, to  npM6jiM)KaiomMHca k KopnycKyjiapHOMy. 
M bi yace ji0CTaT04H0 noKa3ajiM, hto, HecMOTpa Ha HeK0T0pbie 

OTKJiOHeHMa m MCKJiioHeHMH, TaKoe HepejiOBaHMe npejicTaBJiaeT 
C060M B o6meM JIOBOJIbHO 4CTK0 BbipaxeHHOe npaBMJio.

JlorMHecKM ^aHHoe nepejiOBaHMe HeTpy/xHO noHHTb. B3aw- 
MOJlOnOJIHHIOmMe OTHOmeHMH pa3H006pa3HbIX 3BeHbeB BHyTpM 
CMCTeMbi ^KecTKoro TMna, KaK Mbi tobopmjim, Heo6xoOTMbi jjjia 
nOBbimeHMH ypOBHfl OpraHM3aUMM M 3(})(J)eKTHBH0CTM CMCTeMbi. 
OjmaKO ohm He oGecneMMBaioT He06x0,aMM0M tmGkoctm m *m - 
BynecTM cmctcmh. n03T0My TaKMe acecTKHe cmctcmh jiBaacubi 
MJIM MHOrOKpaTHO nOBTOpHIOTCH Ha CJieAyiOlUeM ypOBHe, Bbl-

Ha3BaHMe opraHa othocwtch k He3aMeHHMow e/iHHHue (cepaue m ap .), HHoma 
x e  —  k OflHOMy H3 napbi paBHOuenHbix 3BenbeB, cocTaanaiomMX CHCTeMu 
(noMKM, jierKMe), a HHonia —  .naxe k oahow m3 MHorwx OAHOTHnHbix 
b ochobhom e/iHHwu (k  3y6aM w np.).



CTynaji yace KaK eflMHMUbi K opnycKyjiapH on  CMCTeMbi. 3tm m  

oSecneMMBaeTca m Sojib iuaa Ha^e)KHOCTb, m KOjnmecTBeHHaa 

rwGKOCTb c;ie,ayiom ero ypoBHH opraHM3auMM. BbicoKopa3BMTbie 

CMCTeMbi B OpraHM3Me flOJDKHbl yflOBJieTBOpHTb B KaKOM-TO cTen e- 

hm TpeGoBaHMHM pa3Horo po^a: m thSkoctm , m skohom m m hocth ,
M KOOp^MHHpOBaHHOCTM. riOCKOJlbKy Ka)KAbIH THn npOCTCM- 

LLiMX cmctcm (K opn ycK yjw pH b ix  m xecTKMx), oSecneHMBaa OflHM 
M3 3TMX CBOMCTB, aBTOMaTMMCCKM MCKJlfOHaiOT flpyrM e, nOCTOJIbKy 
onTMMajibHbie coqeTaHMH b m3bccthom cTeneH n /iocTMraioTCH 
qepe^oBaHMeM o 6omx tm iiob  Ha cm okh m x ypOBHax opraHM3auMM.

O flHaKo B03M0)KeH m .apyroii nyTb, o 6ecneMMBaiomMM oriTM- 
MajibHoe coBMemeHMe m KopnycKyjinpHOCTM, m x c c tk o c tm : 

cTpocHMe CMCTeMbi, na o/ihom ypOBHe coBM em aiom eM  h c k o to -  
pbie HepTbi o 6omx tm iiob . TaK, jinx  (J)MjroreHe3a oneHb BaacHO, 

MTo6bi 3BOJiiouMonnoe M3MeHeHMe o^H oro  opraH a He O Tpaxa- 
jio cb  6bi Ha /ipyrMX. HanpMM ep, / iaxe 6jraronpnHTHoe H3MCHeHMe 

r:ia3n oro  6oKajia c G ojibm ofi BepoHTHocTbio m o x c t  HapyuiMTb 
COBCpLJJCHCTBO XpyCTaJIMKa, KOTOpblft B CBOeM p33BMTMM 3aBMCMT 

o t  cTHM yjiM pyiom ero e ro  SoKajia. n o/ io6Hoe no jroxeH M e oneHb 
3aTpy/iHHeT cBo6o,aHyio sbojtioum io 6o jiee  paHHMX b MH^MBH/iy- 

ajibHOM pa3BMTMM 0praH0B ( 3/iecb —  SoKajia). Ohm sbojhoum ohm - 
pyiOT Me/uieHHee, <ieM b nepByio o iiepe^b  m 06'bHCHfleTCH t o ,  h to  
6blJ10, MOXeT 6bITb CJIHLLIKOM KaTerOpMMHO, C({)OpMyJIMpOBaHO 
K8K 6MOreHeTM4eCKMM 33KOH! nOBTOpeHMe B MH^MBM^yaJIbHOM 

pa3BMTMM OTnejibHoro opraHM3Ma Tex CTa&Mii, KOTOpbie bm^ 
npouieji b CBOeM 3 bojiioumm [31, 17]. C  .apyrofi CTopoHbi, Ta x e  
3aBMCMMOCTb pa3BMTMH xpycTajiMKa o t  GoKajia MMeeT m npncno- 
co6MTe;ibHoe 3Ha4eHMe: OHa oSecneMMBaeT t o ,  h to  xpycTajiMK 
Bcer^a B03HMKaeT mmchho n epe^  60Kaji0M, KaK Tpe6yeTca jy ia  

nojiHOueHHoro pa3BMTMa rjia3a. Tpe6oBaHM« k koop^mhmpo- 
BaHHOMy pa3BMTMKD 3^eCb npMXOAflT B npOTMBOpeHMe c Tpe6o -  

BaHMHMM K 3BOJI!OuMOHHOfi He3aBMCMMOCTM OpraHOB, KOTOpaa 
o6ecne4M<na 6bi B03M0)KH0CTb ycoBepiueHCTBOBaHMH o,aHoro op
raHa, He H apym aa coBepuieHCTBa ^pyroro. Ecjim K00p,aMHauMfl 
^ocTM raeTca ri0cjie,a0BaTejibH0M[ CBH3bio
TO 3B0JII0UM0HH0 He3aBMCMMbIM 3BCHOM 3^eCb CJiy>KMT TOJIbKO 

n ocjie^H ee  (HanpMMep, E ) ,  n 0T0My h to  e ro  M3MeHeHMe y x e  
HM Ha KaKOM OpraHe He OTpa3MTCH, TaK KaK HM O.ZIMH M3 hmx o t  E  
He 33BMCMT. fljIH  riOJIHOM 3BOJlIOUMOHHOM[ He3aBMCMMOCTM 6bUIO 

6bi M^eajibHbiM, ecjiM 6bi Kaacabiii opraH  pa3BMBajica coBepuieHHO 
caMOCTOHTejibHO. CncTeM a 6biJia 6bi K opn ycK y jiapH o ii, m HOBbin 

BapMaHT Kaacaoro opraH a M or 6bi b h o b h x  noKOJieHMax 3aMemaTb 
cTapbiH, He bjimhh Ha ^pyrM e opraHbi.

CymecTBOBaHMe CMCTeMbi, a6c0JH0TH0 coBM em aiom eM  06a 

flOCTOMHCTBa KpaHHMX TMnOB (He3aBMCMMOCTb M KOOpflMHauMK)),



BpHfl JIM B03M0)KH0. Ho B03M0)KH0 3Ha4HTeJIbH0e npn6jiM>KeHne 
k TaKOMy nojio>KeHMio. B ^pyroM MecTe HaMM otot Bonpoc 
pa3o6pan no^po6Hee [14]. 3,aecb Mbi yicarceM jiMiub, hto 3to 
AocTHraeTca 3Be3^HbiM tmfiom CHCTeMbi, Koraa o^mh opraH A 
6epeT Ha ce6n npaMyio cTMMyjiHUMio pa3BMTHH opraHOB mjim 
(J)yHKunii B u C u D u E .  A OKa3bmaeTCH Tor^a KaK 
6bi b ueHTpe, a ocTajibHbie opraHbi CBH3aHbi c hmm  KaK jryn 
co 3Be3^on. 3 to , K0HeMH0, cxeMa h ee He Ha^o noHMMaTb reo-
MeTpMMecKM: npocTpaHCTBeHHaa CBH3b MO>KeT 6biTb coBepmeHHO
whom. HanpMMep, >KeHCKan nojiOBan >Kejie3a, hmmhmk, Bbi3bi- 
BaeT CBOHMM TOpMOHaMM 0K0H4aTeJIbH0e pa3BMTMe nepBHMHbIX 
nOJTOBbIX npM3HaKOB (m3TKH M np.) H B03HMKH0BCHMe pa^a 
BTOpM4Hbix: rpyaHbix >Kejie3, pacmnpeHHoro Ta3a, noBbiuieHHoro 
pocTa bojtoc Ha mnoBe m t. a. 3 t o  npoMcxo/iMT hc33bmcmmo 
o t  npocTpancTBenHoro othouichmh nepeMMC^neHHbix npH3HaKOB 
k HHMHHKaM. AHaji0rw4H0 mMTOBH^Haa )Kejie3a cTHMyjiMpy- 
eT y rojiOBacTHKa MH0acecTB0 npM3HaKOB, coneTaHMe kotoph x  
npMBo^HT k npeBpamenmo ero b jiaryiuKy.

ripw TaKOM 3BC3/IHOM THIie B3aMMOOTHOLLieHMM JWUIb OflMH 
oG'be.aMHHiomMtf /ipyrMe npM3HaKM opraH (b  .naHHOM cjiynae 
)Kejre3a BHyrpeHHen ceKpeuMM) OKa3biBaeTcn sbojiioum ohho cbh- 
3aHHbiM, TaK KaK ero M3MeHeHMe cpa3y 0Tpa3HJi0cb 6bi Ha Bcex 
3aBHCHMbix opraHax. 14 .aeMCTBMTejibHO, >Kejie3bi BiiyTpeHHcii ce
KpeuMM Mpe3BbIMaMHO KOHCepB3TMBHbl. IbpMOHbl 6bIMbeM )KeJie3b! 
.aeiicTByioT m Ha pbi6, m Ha riTMu. 3aTO npH3HaKM, onpe^ejiaeMbie  
)Kejie30H, Bee hbjihiotch K0He4HbiMH b ueriM 3aBMCMMOCTefi; no -  
3T0My OHM MOryT CBOSOflHO 3BOJIIOUMOHMpOB3Tb M COBepiueHHO 
pa3JiMMHbi y pa3Hbix bm^ob. C topmohom nojiOBOM )Kejie3bi y o jie- 
hh cBH3aHbi pora, y jibBa — rpHBa, y paaa riTMu —  xapaKTepHoe 
onepeHMe m t .^ .  B to  >Ke BpeMH b xo^e pa3BMTMH opraHM3- 
Ma npM3HaKM, onpe^ejineMbie o^hom >Kejie30ii, TecHO cBH3aHbi 
Meacay co6oio Mepe3 Hee. JlMiiib o^ho 3bcho OT^ejineT mx ,apyr 
o t  apyra, m n03T0My mx cBH3b BecbMa npoHHa. BoKpyr K a^O M  
ace.ne3bi rpynriMpyioTCH npM3HaKM ootom m tom * e  npMcno- 
c06MTejibH0M HanpasjieHHOCTM: BOKpyr no^OBOM —  npM3HaKM, 
cnoco6cTByiomMe (J)yHKuMM pa3MHO>KeHHH; BOKpyr aapeHajiOBOM 
CMCTeMbI —  (jjyHKUMH, M06MJIM3yi0mMe B03M03CH0CTM OpraHM3- 
Ma b ocTpbix CMTyauMHX (npM 6ercTBe, 6opb6e ); BOKpyr o^Horo  
M3 BMflOB TOpMOHOB KOpbl HaAnOMeMHHKOB —  nJieHfla (])yHKUMM, 
npennTCTByiomMx npoHBJieHMio peaKuMM Ha 6ojie3Hb, m t .^ .

M bi MOaceM BM^eTb 3,aecb, hto npM3HaKM o^Horo npMcno- 
co6MTe;ibHoro HanpaBjieHMH 3B0Jii0UM0HMpyi0T TaK, hto KaK 
6bl «^06p0B0JIbH0» CT3HOBHTCH B 3aBMCMMOCTb OT nOCTeneHHO 
o6T>eAMHHiomeM mx acejie3bi. rio^oGHbiM npMMep Mbi bm^ m m , 
cpaBHMBan ^Ba po^cTBeHHbix BM^a pbi6 , nepexo^nmMx k cyxo- 
nyTHOMy o6pa3y >km3h m , —  6ojieoc])TajibMyc m nepMO(])TajibMyc.
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y  ncpBOM MacTb cyxonyTHbix npH3HaKOB eme ne 33bhcmt 
ot mHTOBH^HOM >Ke;ie3bi; y btopom , 6 o jiee  npMcnocoGMBiueHcfl 
k HOBOMy o6pa3y >kh3h h , sbojuoumh 3amjra .aajibiiie, m no4TH 
Bee H3MeHeHMH, cnoco6cTB y jom n e >km3hm Ha cym e, Tenepb 

3aBHc«T o t  jiaHHOM )Kejie3bi [37, 17]. AHajiorMMHO onTMMajibHoe 
coneTaHMe 6o;ibiuoM cboG o^w  K0M6MHaT0pMKM Hacjie^cTBeHHbix 

4>aKTopoB c hx o6T>eOTHeHMeM (o6ecne4H Baiom nM  npaBHjibHoe 

pacxoagacHHe npw .zicjtchmh kjictkm ) /iocTMracTcn jiHHeHHbiM mx 
pacnojioaceHHeM  b xp0M0C0Me [18].

TaKMM 06pa30M, onpe,ae;ieHHoe coMeTaHMe ^Byx npocTbix 
TMnOB CMCTeM MO)KeT npMBeCTM K TOMy, MTO COXpaHHeTCH 
3HaMMTe^bHaa MacTb npcMMymecTB m Toro, m .apyroro THna. 
B cjiynae 3bc3,jihom CBH3H OHToreneTMMecKan K00p,aMHauMH 
^OCTHraeTCH nOl!TH MaKCMMaJIbHO, KaK H B )KeCTKOM CMCTeMe, 
a 3BOJiK)UMOHHafl rM6K0cTb TcpaeTca TOJibKO jinn o jw oro  3Bena — 
jvih ueHTpajibHoro oprana, ofrbeflHUHiomero Bee flpyrne. TaKMM 
nyTeM flocm ra ioTo i oinMMajibHbie pe3yjibTaTbi. «3Be3^HbiM» tmii 
niMpOKo paciipocTpaneH b >KMBbix CMCTeMax, npMMeM HaM6o^ee 
HpKO npe^cTaB^eH b cmctcmc >Kejre3 BHyTpcHHOM ceKpeuMM.

Oie,ayeT yKa3aTb, 4to 0praHH3auM0HHan ueHHOCTb onpe- 
AejieHHoro TMna chctcm xopom o noflTBepacaaeTcn TeM, hto

3BOJIIOUMH B pa3JTMMHbIX He33BMCHMbIX BeTBHX >KHBOTHOrO uap-
CTBa iiphbo^ht k oothm  m TeM )Ke (JjopMaM opraHM3auMM8). 
3 t o  Mbi bm^mm Ha npHMepe napajuiejibHoro pa3BMTMH b pn^e 
OTHOmeHHM CXOflHOM 3H^0KpMHH0M CMCTCMbl y n03B0H0MHbIX 
M HaceKOMblX. CxOflHbl y HMX BO MHOrMX OTHOmeHMHX M .apyrae 
opraHbi: pbiMarOBbie kohchhocth , KpbiJibH m pacnojioxeHMe rjia3 
(napHbie opraHbi, pacnojioxeHHbie no 6oKaM r0Ji0Bbi, xoth 
CTpoeHMe caMoro opraHa 3peHMH y hmx c0BepmeHH0 pa3Hoe) 
m t. a. H e06biMaMH0 noxo>Ke CTpoeHMe rjia3 y n03B0H04Hbix 
M Bbicmnx TOJIOBOHOrMX, HeCMOTpH Ha TO, 4T0 , nO-BM^MMOMy, 
mx o6mwe npe^KH He momm HMeTb eme TaKoro opraHa 3peHMH 
M OH pa3BMJICH B 06eHX BeTBHX He33BMCMM0.

B03HMKH0BeHMe aHaJIOrMHHbIX9) npMCII0C06jieHMM TOBOpMT 
o tom , mto Mbi MMeeM aejio  He co cjiynaMHOCTbio, a c 3aK0H0- 
MepHOCTbK). M, nocKO^bKy pelib M^eT He o  noBTopeHHM jiotsluqPl 
(J)opMbi, a o HeKOTopbix o 6mwx (J)opMax opraHM3auMM (kop- 
nyCKyjIHpHOM, XeCTKOM, 3Be3£H0M, 0 CXOflHOM pacnOJIOXeHMM

Eme 6oJiee apKo 3TO muiiocTpHpyeTCH napaJuiejiH3M0M npHcnoco6jicHHtt 
XHBOTHbIX M pacTeHMM [25|.

^ Oie^yeT no/inepKHyTb, mto aHaJiorwa npezinoJiaraeT cxoactbo npH pa3JiwH- 
HOM npOHCXOHCaeHHH, B OTJIMMMe OT TOMOJlOrHH, me MMeeTCH ê MHCTBO npowc- 
xoHcaeHHH opraHOB, a CTpoeHMe MOXeT 6biTb m cxo^hum, w pa3JiHHHbiM. 
HanpHMep, aHaJiorHHHbi kohchhoctm y HaceKOMux w n03B0H0HHbix. rbM0Ji0rw4- 
Hbi KpbiJibH nTMix h nepe/iHHe kohchhocth MJieKonHTaiomHX.



opraHOB 3peHMH m cjre^yeT caejiaTb BbiBon o 3aK0H0Mep-
Hbix )Ke npeMMymecTBax ^aHHoro TMna opraHM3auMM. flpMpo^a  
KaK 6bi 4>opMHpyeT to  m;im MHoe ycTponcTBO M3 pa3<nHMHoro 
no np0MCX0)KaeHMK) MaTepnajia, ho no o^hoh mo^cjim. Flo cy- 
mecTBy aHajiorwH MO)KeT paccMaTpMBaTbca KaK ecTecTBeHHaa 
MOflejib, a MO,aejib —  KaK MCKyccTBeHHO co3^aHHaM aHajiorna. 
0 6 e  ocnoBaHbi Ha M30M0pcj)M3Me cmctcm.

C 3T0fi TOM KM 3peHMH, HeKOTOpbie 06 lUMe npMCnOCOGJieHMH 
M TeH^eHUMH 3BOJUOUMM, napaJIJieJTbHbie B pa3JIMMHbIX CMCTe- 
MaTHMecKMX rpynnax, BbiHBjiaioT mmchho 0CH0BHbie npMHuMnbi 
OpraHH3auMM >KMBbIX CMCTCM. OcT3HOBMMCH KOpOTKO Ha HCKO- 
TOpbix npMHUMnax, b MacTHOCTM Ha Tex, K0T0pbie KacaioTca 
opraHM3Ma b ixejiOM, m6o mmchho Ha ^aHHOM ypoBHe Mbi MMeeM 
nejio c HaMGojiee ucjiocthom c})opmom hcmbom opraHM3auMH.

flepBoe, Ha mto Ha,ao yKa3aTb, —  tch^chumh ko Bee 6ojib- 
uieMy n0CT0HHCTBy BuyrpeHHeM cpeflbi, to  ecTb (J)M3MMecKoro 
m XMMMMecKoro cocTaBa KpoBM m jiMM(J)bi, TeMnepaTypbi Tejia 
m t. ji. OTMeMeHHaa TeH,aeHuH$r 6biJia cc^opMy^MpoBaHa eme 

Kjioaom BepHapoM. B HacToamee BpeMH M3yMeH p*m bo^hhx  
)KMBOTHbIX, Hecn0C06HbIX nOCTaTOMHO xopom o COXpaHHTb KOH- 
ueHTpauMio cojieM b kpobm npw nepexo^e b BO^y c mhom 
COJieHOCTbK), MCM 06bIMHaH JXJIH MX HOpMaJIbHbIX MeCT O0MTaHMH, 
MTO OipaHMHMBaeT B03M0)KH0CTM MX MMipaUMM. C ^pyrOM CTO- 
pOHbi, cymecTByioT BMflbi, yace ^ocTMriuMe b stom othouichmm  
coBepuieHCTBa peryjinuMM m cnoco6Hbie OOTHaKOBO atMTb KaK 
b cojieHoii, TaK m b npecHoii soae.

H a 6ojiee bwcokom sbojiioumohhom ypoBHe y TemiOKpOBHbix 
Bbipa6aTbiBarc)Tca MexaHM3Mbi, noAaep>KHBaiomMe Tarace nocTO- 
HHHyio TeMnepaTypy Te;ia. FIpw 3tom ecTb BMflbi (HanpHMep, 
HeKOTOpbie rpbi3yHbi), y kotophx yKa3aHHaa peryjiauMa eme 
HecoBepmeHHa m TeMnepaTypa Tejia HecKOJibKO K0Jie6;ieTca b 3a- 
BMCMMOCTM OT BHCIUHCM TeMnepaTypbi. BblCOKOe nOCTOHHCTBO 
BHyrpeHHeM cpe^bi cjiyacMT He TOJibKO ueJiHM CBo6o^Horo nepe- 
^BM^eHMH (KaK noflMepKMBaji 3t o  Kjioa BepHap, cm. [2]). Koh- 
CepBaTM3M 3T0M Cpeflbl OSjierMaeT 3BOJHOliHOHHbie H3MCHeHMH 
KJieTOK m OpraHOB, nocKOJibKy TeM caMbiM ohm M36aBjieHbi o t r o -  
n0JiHMTeJibH0M He06x0,aMM0CTM coBMemaTb HOBbie npMcnocoGjie- 
hmh c coxpaHeHMeM npMcnocoGjieHHOCTM k uejiOM rpaaauMM (J)M- 
3MMeCKMX M XMMMMCCKMX yCJlOBMM, B03M0)KHbIX B HeyCTOMMMBOM 
cpe^e. 9 to  3HaMeHMe nocTOHHCTBa BHyrpeHHeM cpe^bi 06biHH0 
ocTaBajiocb b tchm, a oho MMeeT OMeHb 6o;ibuioe 3HaMeHMe.

06biHHO n0CT0aHCTB0 BHyrpeHHeM cpe^bi paccMaTpMBaeTca 
KaK pe3yjibTaT 6ojiee ycneuiHOM 3bojuoumm Hapaay c npyrMMM 
npM3H3KaMM BblCOKOM 0praHM33UMM. OflHaKO B03M0)KH0, MTO 
mmchho paHee ^ocTMmyTaa no KaKMM-JiM6o npMMMHaM cTa6M- 
JiM3auMa cpe^bi b pame cJiyHaeB m co3^aBajia ycjiOBMa jvih 6ojiee



6bICTpOM 3BOJHOLJMM OCTaJIbHbIX npH3HaKOB. To eCTb, B03M0)KH0, 
cTaGmiHsauHH BHyTpcHHew cpe^bi HBMJiacb He mnbKO pe3yjibTa- 
TOM, HO M OflHMM M3 (J)aKTOpOB, CnOCOSCTByfOlIXHX nOBblUieHMK) 
o6meM opranM3auMM b sbojiioumohhom npouecce.

OieHb MHorMe aBTOpu [36, 38, 31 j noflMepKMBarcrr Bee B03- 
pacraiomyio b npouecce sbojiioum m  flwcJx^epeHuMauMio MacTeii 
opraHM3Ma. A . A . 3 asap3MH [6 ] o coGc h h o  otmctjimbo  noKa3aji, KaK 
M êT ^McJxJjepenuMauMH TKaHeBan: TKaHM, KOTOpbie Ha HM3iueM 

CTyneHM sbojiioumm  o6jia,najiM HecKOJibKMMM 4>yHKUMHMM, y 6o- 
jiee pa3BMTbix 0praHM3M0B pacnaaarcrrcH Ha c{)opMbi, M3 KOTOpbix 
Kaacaan 6epeT Ha ce6a JiMiub MacTb (ĵ yHKuMM. 3^ecb Mbi bm^ mm 

npeMMymecTBa pa3,aejieHMH Tpyaa (MHTeHCM(J)MKauMa (JjyHKUHM), 
c oflHOM ctopohw, m yjiymueHMe K0M6MHaT0pMKM, c flpyrofi, no- 
CKOJibKy KaKoe'-Jiw6o nojie3H oe pacnpenejienM C KJieTOK c o/ih om  
(fryHKuMeM ne cBH3aHO c He06x0,aMM0CTbK) TaKoro ace (Mo>KeT 
6biTb, He nojie3Horo) pacnpeflejreHMH h .apyrMX 4>yHKUMH.

/lMC{)C{)CpeHUHaUHa, O/IHaKO, HCM36e>KH0 ilOJDKHa ilOnOJIHHTb- 
CH MHTerpMpyKDmMMM MexaHM3MaMM, TaK KaK B npOTMBHOM 
cjiynae MO)KeT noTepaTbcn cootbctctbhc b pa3BMTMM m (J)yHKuMHX 
pa3JIMMHbIX nOACMCTeM.

Mbr He 6yaeM n0^p06H0 ocTaHaBJiM BaTbcn Ha o6meH3BecT- 
Hbix MCxaHM3Max oGpaTHbix CBH3eM, TeM Gojiee mto mx pojib 
HecneuM(J)M4Ha jv ia 6M0ji0rM4ecKMx MexaHM3MOB m 6biJia no- 
^Po6ho pa3pa6oTaHa b ApyrMX paGoTax [20, 14, 15]. YKa>KeM 
jimnib, mto npoueccbi CTa0MJiM3auMM ^ocTMraioTca 3^ecb, KaK 
M B TeXHMMeCKMX CMCTCMaX, 6jiar0^ap« OTpMIiaTeJIbHOM 06paTH0M 
CBH3M (HanpMMep: rMnocJ)M3 —  nojiOBaa >Kejie3a; nojiOBaa >Kejie3a 
neTyxa —  ero rpeGeHb m np.). n o  3TOMy TMny M^eT peryjiauMH 
^asjieHMa kpobm, coxpaHeHMe paBHOBecHOM no3bi m t. jx. f la x e  
b 3Be3^Hbix cTpyKTypax npaBMJiOM, n0-BM^MM0My, HBjiaeTca 
HajiMHMe 06paTH0M cbh3m nepM(})epMMecKHx opraHOB c ueHTpajib- 
HblM, npM 3T0M OGblHHO TaK, MTO ueHTpaJIbHbltf OpraH CTMMyJIM- 
pyeT nepMc{)epMMecKMe, a nepM(j)epMHecKMe ero  ymeTaiOT.

OflHaKO b nepBOM nepMO^e pa3BMTMH Mbi HaSjiio^aeM  no n pe- 

MMymecTBy nojio>KMTeJibHbie o6paTHbie cbh3m. C  tomkm 3peHMH 
6M0Ji0ra, mx mo>kho pa36MTb Ha ^Ba TMna. B o -n ep sb ix , 3to 
co6c tbchho nojio>KMTejibHbie cbjhm, r,ae ^Ba 3BeHa CTMMyjiMpyiOT 
^p yr .apyra (B3aMMO,aeHCTBMe h o  TMny «n jn o c — nJiioc», b TepMM- 

HOjiorMM M . M.3aBajtOBCKoro) [20, 14]. flpM M ep npe/jcTaBJiaiOT
B3aMMOOTHOLUeHMH M3TKM M nJIOfla: MaTKa CTMMyjIMpyeT pa3BM- 
TMe njio,aa, co3^aBaa ju m  3Toro  Heo6xo^MMbie ycjiOBMa; njio^ 
CTMMyjIMpyeT pa3BMTMe MaTKM, KOTopaa noa ero bjimhhmcm b h - 
pacTaeT b HecKOJibKO pa3. flpyrMM npMMepOM hbjihiotcji cjiynaM, 
Koraa BemecTBa, BbmejiaeMbie onpe^ejieHHOM TKaHbio, ycMjiMBa- 
iot ee >Ke fla jibHeH iuee pa3BMTMe m cnocoScTByioT npeBpameHMio



^pyrHx TKHHeM (c He3aBepiueHHbiM pa3BHTneM) b Ty c[)opMy, 
K0T0paa Bbi^ejiaeT 3th BemecTBa (cjiyMaw «(J)pn-MapTMHOB» y ko- 
poB, m e ropMOHbi 6jiM3Heua-caMua npn6jin)KaiOT ^a>Ke CTpoeHHe 
nOJIOBbIX )Kejie3 6jiH3Heua-caMKM k MyaccKOMy Twny, m ap .). 
BtOPOM TMn nOJIO)KHTeJlbHOM 06paTH0M CBH3M — B3aMMHOe 
yrHeTeHwe .asyx opraHOB («MMHyc— MMHyc»). 06a HanpaBjieHHa 
BJIMHHMM CXOflHbl, MTO flaeT OCHOBaHMe 3Ty CBH3b TaKxe Ha- 
3bIBaTb nOJlO)KHTejlbHOH. CxOflCTBO C n0J10)KHTeJIbH0M CBH3bK) 
b h o to  m no pe3yjibTaTaM: TeH^eHuwa He k paBHOBecmo, a k ero 
HapymeHMK). Ho b npyrnx OTHOiueHMax mmciotch otjimmhh. TaM, 
m e .aojixHa B03HMKHyTb nojiHpnocTb c rpa^MeHTOM (o 6MeHa, 
HanpMMep), na&aiomHM no jyiHHe opraHM3Ma, no-BM^MMOMy, 
HMeeTca TeH^eHuwa k B3aMMH0My ymeTeHHio Ha ^Byx KOHuax 
ocm opraHH3Ma. JIio6oh BHeuiHMft tojtmok, ii,abllimm npeHMyme- 
c tbo OOTOMy nojuocy, n03B0jiaeT eMy ycwjiMTb yrHeTeHMe npOTM- 
Bonojio>KHoro m TeM caMbiM, ocjiaSHB ero T0pM03Hmee flewcTBMe 
Ha ce6n, ycujiMTbca eme Gojibiue. Ilpouecc M^eT jxo kohub,
^O nOCTM)KeHMH (J)M3M0JI0rMMeCKM B03M0)KHblX npejieJTOB.

ripMBeneM eme 6ojiee HarjiaflHbm npMMep. npM cuiMBaHMM 
6oKaMM nByx tpm tohob pa3JiMMHoro nojia y hmx co3^aeTCH o 6mch 
ropMOHaMH. H  My>KCKHe, m aceHCKMe >Kejie3bi no^BepraiOTCH 
yrHeTeHMio npoTHBonojioacHbiM nojiOM (b33mmho topm o3htch), 
ho TaK KaK ^aHHoe paBHOBecMe no TMny HeycTOMMMBO, to  aceJie3bi 
o/jhom oco6m (oGmmho caMua) Bee * e  HaMHHaiOT HeMHoro 
cMjibHee T0pM03MTb npoTMBonojio>KHbift noji m, ocBo6oxaaacb  
TeM caMbiM o t  ero  TOpMO>KeHMH, caMM BOccTaHaBjiMBaiOTCH, a ero 
ymeTaioT m aajiee (Bmtmm; umt. no [35]).

EMOJIOrHHeCKMM CMblCJl 3T0r0 HBJieHHH nOHHTeH.' TaKOM 
MexaHM3M o 6ecneMMBaeT to , mto HeBbiroflHbiM zyia pa3MH0)KeHMji 
repMacJ)po^MTM3M (HajiMMMe acejie3 o 6oero  nojia) aBTOMaTMMecKM 
ycTpaHaeTCH m n03T0My npe^cTaBjiaeT co6ofi cpaBHMTejibHO 
peflKoe HBJieHMe.

O co6aa KaTeropMH oGpaTHbix cBH3eH cymecTByeT Toma, 
Koma jv ia opraHM3Ma KaKaa-JiM6o 4>yHKuMH Bbiro^Ha TOJibKO 
b ^Byx KpaMHMx (JjopMax (c o h — 60^pcTB0BaHMe; HaKonjieHHe 
momm— MOMeMcnycKaHMe m t. a .) m HeBbiro^Ha b npoMeacyroM- 
Hbix. TaKMe CMCTeMaTMMecKMe nepexoflbi o t  o,aHoro KpaMHero 
n0ji0)KeHMa k ^pyroMy aBTOMaTMMecKM c03^ai0Tca cOMeTaHMeM 
nOJIO)KMTejIbHblX M OTpMUaTeJIbHbIX OGpaTHbIX CB5I3eM [20, 14].

O  HeK0T0pbix cneuM(J)MMecKMx 6H0Ji0rHMecKHx MepTax CTpyK- 
Typbi o 6paTHbix CBjnefi Mbi CKa^KeM HM>Ke. O^HaKO o 6paTHbie 
CBH3M — JIM III b MexaHM3M peryjiHUMM, OflMH M3 TMnOB Tex 06fl3a- 
TejibHbix KMpnMMeM, KOTopbie cjiaraiOTca b o 6myrc> apxHTeKTypy 
CBH3eM opraHM3Ma.

HM)Ke Mbi KpaTKO OCT8HOBMMCH Ha 3toh o 6mew apxMTeKType, 
ceMMac )Ke h co6xo^mmo cKa3aTb HecKOJibKO cjiob o nyrax pa3-



bmtmh opranM3Ma M3 OTHocHTejibHO HejiHctxfrepeHuMpoBaHHoro, 
onjiOixoTBopeHHoro HMua.

3;iecb cjie^yeT yKa3aTb, mto xoth  opraHM3M 4pe3Bbi4anH0 
nojiHo 3anporpaMMwpoBaH b Hacjie^cTBeHHOM KO^e, ho see, h to  
MOaceT 6biTb He 3anp0rpaMMwp0BaH0, b nporpaMMy He BKJiiOHa- 
eTCH HJW BKJlKMaCTCX K3K OflHa M3 B03M03CH0CTCM, a He K3K 
>KecTKO 06ycji0BjreHnaa He06x0OTM0CTb. TaK, y pn^a opraHM3- 
MOB Ha nepBOM 3Taiie P33BMTMH He06x0^MM0 B03HMKH0BeHMe 
nojiapHOCTM, HanpwMep, onpe^ejiaiomeM 6yaym ee HanpaBjie- 
HMe ocm « r 0ji0Ba— xboct» c BbiTeKaiomMM M3 3Toro GyaymMM 
pacnpe^ejieHHeM opraHOB m t. r .  TaKOBO >Ke onpejiejieHMe njioc- 
koctm cmmmctpmm, jiejiHmeft opraHM3M Ha cxojiHbie npasyio 
H JieByiO CTOpOHbl M T.fl. HeoGxOflMMOCTb pa3BMTMH 3TMX OCeM, 
iuiocKOCTew (a noTOM OpraHOB h TKaHcw) 3anporpaMMHpoBaHa 
b HacjieACTBeHHOM 3anMCM. Ho HanpaBjieuMe m MecTonojio)KeHMe 
oceft, njiocKocTeM w np., no KpafineM Mepe y mhotmx bm^ob 
wmbothmx, 3apaHee eme He onpe^ejreno. O h o  06ycji0BjiMBaeTca 
y HeKOTOpbIX BH^OB MMCTO BHeiUHMMM (J)aKTOpaMMI CJiyHailHblM 
HepaBeHCTBOM TeMnepaTypbi (HanpMMep, 6ojree BbicoKaa TeM- 
nepaTypa CTMMyjiHpyeT pa3BMTHe rojroBHoro KOHua), mcctom 
BXO)KiieHMH b eme Heonjio^OTBOpeHHoe hmuo 0nji0A0TB0pai0m e- 
ro ero cnepMaT030M^a (opMeHTHposKa m i0CK0CTM cmmmctpmm), 
npMjieraHMeM k MaTepMHCKMM TKaHHM, HanpaBjieHMeM cmjiw 
T«)KecTM m t. ,a. Bee nepeMMCjieHHbie 4>aKTopbi MoryT 6biTb 
CJiyMaMHbl B TOM CMblCJie, MTO OHM MOryT 6bITb OpMeHTMpOBaHbl 
no OTHOllieHMK) K HMLiy TaK MJIM MHaMe. Ho Bee OHM HeoSxOflMMbl 
B TOM OTHOLUeHMM, MTO OHM HenpeMeHHO nOfleMCTByiOT Ha HMUO, 
m, cjiejiOBaTejibHO, ero ocm, nji0CK0CTM m np. HeM36e>KH0 6yayT 
TeM mjim MHbiM 06pa30M onpe/jejieHb!.

TaKOM BepoHTHOCTHbiM nyTb onpeaeJieHHH pa3BMTMH o pra - 
HH3Ma MMeeT ho KpaMHen Mepe jiBa nojie3Hbix juih opraHM3Ma 

3Ha4eHHa. Bo-nepBbix, oh , yMeHbmaa ( 6e3 Bpejia) onpejie- 
jieHHOCTb «3anMCM» b HMue, MHorjia 3tmm caMbiM yMeHbiuaeT 

M He06x0JlMMbIM 06l>eM «3anMCM» (6e3pa3JIMMH0, B xpOMOCOMHOM 

annapaTe mjim b oSmefi CTpyKType HMua). Bo-BTopbix, jiaHHbiM 

nyTb b pajie cjiynaeB yBejiMMMBaeT rMGKOCTb pa3BMTMa, TaK KaK 
HeKOTOpbie M3 onpejxejieHHbix cpejxoM npM3HaK0B 0jiH0BpeMeHH0 
HBJIHIOTCH M a^eKBaTHblM OTBeTOM Ha B03^eMCTBMe CaMOM cpe- 
jibi, npMcnocoGjieHMeM k Hen. Ha 6ojiee no3jiHMx CTajiMflx 3t o  
otmctjtmbo bmjiho y oxaeJibHbix pacTeHMH. >Khbh b nojiyropHbix 
pawoHax, ohm MoryT 06pa30BaTb m ropHyio cj)opMy, OTjiMMaio- 
myioca M0pcJ)0ji0rMeM, noxo>KeH Ha mmcto ropHbie pacTeHMa, 
m HM3MHHyio, b 3aBMCMM0CTM o t  Toro, b KaKyio cpeay nona,ayT. 
0 6 e  c{)OpMbi «3anporpaMMMpoBaHbi» b hmx KaK B03M0XH 0CTM, 
peajiM3auM« >Ke 06ycji0BJiMBaeTca cpejiOM.
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He MeHee hcho paccmaTpmBaem bi h nyTb npoHBJiaeTca Ha paH- 
hmx CTaaMHx pa3BHTMH. Amuo ^ejiMTCH cHanajia Ha ^Be kjictkm, 
3aTeM Ha MeTbipe m t. jx. Bo3HMKaiomMe kjictkm 3aHMMaiOT 
co BpeMeHeM onpe,aejieHHoe MecTO b opraHM3Me, pa3BHBarc)T- 
ca b opraH bi e^HHoro uejroro opraHM3Ma. H o  ec jw  no TeM 
mjim MHbiM npMMHHaM, MCKyccTBeHHO HJiH ecTecTBeHHO, nepBbie 
jxbq kjictkm , Ha K0T0pbie pa3^e^HJiocb HMuo, OTAejiaroTCH ^pyr 
o t  /ipyra, t o  ^ajibiue M3 KaacaoM pa3bmBakdtch caMOCTOHTejibHbie 
rapMOHHHecKMe opraHM3Mbi (y  qejiOBeKa — TaK Ha3bmaeMbie 

O^HOHHueBbie 6jIH3HeUbl)10). 3 t0  B03M0)KH0 TOJibKO nOTOMy, 4T0 
B HMUe H B B03HHKaK)mMX M3 HerO KJieTKaX MMeeTCH He )KeCTK3H 
«3anMCb» pa3BMTm ,  a «3anMcb» peaKuMM Ha OKpy>KaiomMe KJieTKy 
ycjioBMH: ecjiM c o^hom c top o h h  KjieTKM (nocjie  nepsoro .aejie- 
hmh HMua) HaxoflMTCH .apyraa TaKaa * e  KJieTKa, .aajibHeMiuee ee 
^ejieHMe m pa3BHTMe noiiaeT TaK, mto m3 nee pa30BbeTca TOJibKO 
MacTb uejioro opraHM3Ma. Ecjim ace b03Acmctbhh cecTpMHCKOM 
KjieTKM HeT, a ecTb bhciiihhh cpe/ia, Ta we, mto m c jipyroft c to - 
poHbi, t o  pa3BMTMe noftaeT no-apyroMy, m m3 kjictkm pa30BbeTca 
ue^biM opraHM3M.

BnpoqeM, s to t  BepoaTHOCTHbiM nyTb onpeaejieHMH pa3BMTMH 
KacaeTCH He TOJibKO bjimhhmm BHeniHeM cpe^bi. TaK, Kor,aa y aM- 
(J)m6mm pa3BMBaeTCH cjryxOBOM ny3wpeK, to  oh .aajiee c{)opMMpyeT 
OKpy^caromyK) ero Kancyjiy. Floa ero bjihhhmcm (bcpohtho , xm- 

mmmcckmm) no^BM^KHbie KjieTKM Me3eHXMMbi! nepeflBMraioTCfl 
k HeMy m o6pa3yioT BOKpyr Hero CKonjieHMe, ynJiOTHHiomeecfl 
b Kancyjiy. Flpw 3tom 3apaHee He onpe/jejieHO, KaKMe mmchho 

M3 0Kpy)Kai0mMx kjictok BOM,ayT b Hee. fle jio  peuiaeTca, bm^mmo, 
TeM, KaKMe kjictkm 0Ka3ajiMCb b flaHHbiii momcht 6jiM*ce (m, 
MO)KeT 6biTb, HeMHoro no^BM)KHee mjim nyBCTBMTejibHee), 4eM 
ApyrMe. 3tmm TaioKe o6ecne4MBaeTca 66jibiuaa TM6K0CTb m 3ko-
HOMMMHOCTb pa3BMTMH, 4eM npM )KeCTKOM BJIMHHMM Ha CTpOrO 
onpe^eJieHHbie kjictkm.

AHaji0rM4H0 MoryT (JjopMMpoBaTbca cjioacHbie HepBHO-ncM- 
XM^ecKMe peaKuMM M3 6ojiee npocTbix: M3 pama B03M02CHbix 6ojiee 
mjim MeHee 3KBMBajieHTHbix peaKuMM b uenb BKJiKmiOTCH Te, 
KOTOpbie HaXO^HTCH B flaHHblH MOMeHT B «60JIbUieM r0T0BH0CTM».

TaKMM 06pa30M, B (J)OpMMpOBaHMM Tex MJIM MHbIX CMCTeM 

opraHM3Ma (o 6meM (fropMbi, oxaejibHbix opraHOB, cmctcm nOBe- 
AeHMa m t. j i . )  jj jiH  oneHb uiMpoKoro Kpyra cjiynaeB xapaKTepHO

10) B cjiynae TaK Ha3biBaeMbix peryjiHTHBHbix hwu.
l l  ̂Me3eHXMMa —  c0B0KynHocTb QzmopoaHUx KJieTOK, Haxcwmiwxcfl y 3apo- 

Abima b TaK Ha3biBaeMoft nepBHHHOft no/iocTM, Meacay 3apOAbimeBbiMM jiHCTKaMH, 
m npOHCxaaamMX niaBHbiM 06pa30M M3 cpe^Hero m MaCTbio M3 HapyacHoro 3apo- 
AbimeBoro JiMCTKa. Me3eHXHMa ;iaeT HanaJio pa3BHTmo coe^MHHTejibHoii TKaHH 
(BKJiioHaa xpam m KOCTHyK) TKaHb) m HeKaropbix flpyrwx 06pa30BaHMtt.



He >KecTKoe onpe/iejieHMe Bxo^amwx b cmctcmm aneMeHTOB 
(h BbiSopa nyTM pa3BMTMa), a Bep0HTH0CTH0e, KOTopoe o6ecne- 
HMBaeT 66jTbiuyio rn6KOCTb m 3 K0H0MH0CTb npouecca.

H e  ocTanaBJWBaHCb Ha CKa3aHHOM AeTajibHee, m o x h o  yica- 
3aTb, ii to  TaM, r/ie CMCTeMa ctpom tch  nyTeM non6opa M3 o t -  
/ie/ibHbix e/iMHMu. (k jic to k , peaKuMM m OHa, c c tc c tb c h h o ,
C03,aaeTCH M3 Han6oJiee aKTMBHbIX, nO/IBM)KHbIX OJieMeHTOB (KaK 
3To cc{)opMyjiMpoBaji b oG m efi cfropMe /uia no/io6Hbix c/ioac- 
Hbix CMCTeM M. O . KoBajieB), a b cjryMae /iajibH efim ero o6M eHa 
DJiCMenTOB co  cpenoM on a coxpanneT , HanpoTMB, HawGojiee 
yCTOMMHBbie [8].

CMCTeMa pajBMTMH OpraHM3Ma, KaK Mbi TOBOpMJIM, noji)KHa 
coBMemaTb BbicoKOopranM30BanHbie npMcnocoGJieHMH (mto no- 
CTMraCTCM B OCMOBMOM pa JJlMMHOrO pO/ia >KeCTKMMM cTpyKTypaMM) 
C TM6K0CTbl0 M HiWOKHOCTblO (>KMByiICCTbIo). 3 t0  B 3Hal{MTCJTb- 
hom CTeneiiM o 6ecncMMBacTc>i Mcpc/ioBaHweM )kcctkmx STaacefi 
opranM3auMM c tcmm yponnMMM, 11a kotopw x TaKMe npMcno- 
co6jtchhh npcncTaiuieiiM bo MHoacecTBennoM (mjim xoth 6bi 
/ibomhom) MMcjre. O/uiaKo noBbimciiMe HajioKHocTM b opraHM3Me 
nOCTMraeTCH He TOJlbKO TOMHbIM MJIM n04TM TOMHbIM nOBTOpeHM- 
eM CTpyKTyp (MHO)KecTBCHHOCTb jiojieK neMeHM, 3y6oB, napHocTb 
rjia3), ho m o6eciieMeHHeM ojxhom m tom ace (j>yHKUMM pa3JTMM- 
hmmm nyraMM (A * .  BapKpocjrr). TaK, CMMnaTMMecKaa HepBHaa 
CMCTeMa rjiaBHbiM 06pa30M Mo6MjiM3yeT opraHbi k achctbm- 
HM, CBH33HHbIM C BHCUJHCM aKTMBHOCTblO OpraHM3Ma ( 60pb60M, 
6ercTB0M m t . j i . ) .  To >Ke caMoe necKOJibKO MejyieHHee, ho ycTOM- 
MMBee A0CTMraeTCH nocTynJieHMeM b KpOBb ropMOHa M03roBoro 
c/ioh Ha,nn0Me4HMK0B — aapeHajiMHa. 0 6 e  cmctcmbi mmciot 06- 
mne 3BeHba m B3anMo,neMCTByK)T, ho Bee >Ke, 3 to He oamh, a ABa, 
k TOMy ace pa3H0TMnHbix MexaHM3Ma. ripoueccbi AbixaHMa TaioKe 
peryjiMpyioTca He oahmm TOJibKO ueHTpoM b HepBHon cmctcmc. 
Kor/ia Bbi6biBaeT noneMy-jiMGo M3 CTpoa oamh, ero 3aMemaeT 
ApyroM, xo th  m pa6oTaiomMM MeHee coBepiueHHo. JXx. BapKpocjrr 
yKa3biBaeT, mto ,na>Ke o^hm m Te ace cjiyHKuMM iiHmeBapeHMH 
o6ecne4MBaK)Tca n 0BT0pH0 , xoth m nyTeM HecKOjibKO pa3JiM4Hbix 
MexaHM3M0B, Ha pa3Hbix 0Tpe3Kax nMmeBapMTeJibHoro KaHajia: 
aMMJiojiMTM4ecKyio 4>yHKUMio (pacmenjreHMe KpaxMajia) npe,n- 
cTaBJiHioT m cjnoHHaa )Kejie3a, m noflxejiynoHHaa; pacmenjieHMe 
6ejiK0B np0M3B0AMTCH b acejiynKe m n0,n>Kejiy,n04H0H >Kejie3e [2 ].

B HeKOTopwx cjiyqaax opraHM3auM« 4>yHKuMH MneT no oco- 
6oM y TMny B3aMMHoro k oh tp o jih  flByx no4TM aHTaroHMCTM4e- 
ckm AeMCTByiomMX CMCTeM. HanpMMep, BereTaTMBHaa HepBHaa 
CMCTeMa12) pacnaAaeTca Ha ABa oT^ejia: cMMnaTM4ecKMM m napa-

12* Ynpaanaiomaa rjiaBHbiM 06pa30M (JjyHKUMHMM opraHH3Ma, He 3aBHcamMMM 
npflMO ot naiuero C03HaHMa: cepfleMno-cocyflMCTOft cmctcmom, nwiueBapMTejibHOtt 
(JjyHKUHeM, paciUMpeHMeM 3paMKa m t .h .



CMMnaTMMeCKMM. riOMTM Ka>K£bIM OpraH HHHepBMpOBaH HepBaMM 
o6onx TMnoB, npMHeM hx AewcTBHe, KaK npaBHjio, npoTM- 
BOnOJIO)KHO. CMJlbHO CXCMaTH3HpyH, HeKOTOpbie aBTOpbl (})Op- 
MyjiHpyiOT mx 4>yHKuMM cjie^yiom M M  06pa30M: cHMnaTHMecKaa 
CMCTeMa Mo6MJTM3yeT OpraHM3M K BHeiJLIHCM aKTMBHOCTM, nOBbl- 
LLiafl TOHyC MbILUU., HX KpOBOCHaGHCeHHC, TOHyC ueHTpaJIbHOM 
HepBHOM CHCTeMbl, pacumpHH 3paiioK, cyacaH KOKHbie cocyab l M, 
HanpoTHB, cHM)KaH aKTHBHOcTb KHUicMHMKa m ^ p y rn e  npoueccb l, 
cnocoScTByiom M e nHTaHMJo m BoccTanoBJieHHio. Po jib  napacHM- 
naTM4eCK0M CHCTeMbl B OCHOBHOM npOTMBOnOilO)KHa, nOOTOMy 
b p&ae cjiyMaeB He^ocTaTOK (J)yHKUMM o^hom CHCTeMbl MO>KeT 
6bITb OTMaCTM KOMneHCHpOBaH CHM)KeHMeM BJ1HHHHH npOTMBO- 
n0ji0)KH0M CHCTeMbl (nanpH M ep, paciunpeHMH 3paMKa mohcho 
^o6HTbCH m pa3,apa>KaH cHMnaTMMecKne B0Ji0KHa, h bmkjiiommb 
napacHMnaTMMecKHe). /Jbohhom KOHTpojib cfryHKuHM, omcbmjiho, 
oSecneHMBaeT HanGojree Toim oe no^B H ^H oe paBHOBecne, JiyM- 
m yio  Ha,ae>KHocTb h 6bicTpoTy peaKunn, xo th  bo3mo>kho, mto 
HMeioTCH m MHbie 0praHH3auH0HHbie npeHM ymecTBa y aaH H o- 
ro TMna peryjiauH H , HaM em e He n o  KOHua acHbie. C jie^yeT  
k TOMy )Ke AoSaBMTb, mto CMMnaTMMecKaa CMCTeMa ayS jiH py- 
eTca (KaK ynoM M Hajiocb Bbiuie) r0pM0HajibH0 (a^peHajiMHOM), 

h mto B03M0)KHbi TaK>Ke ryM opajibH bie13) bjtmhhhh, aHajiorMMHbie 
jieMCTBMio napacHMnaTHMecKoti CHCTeMbl.

AHajiorMMHbie aHTaroHMCTMMecKMe CHCTeMbl npeflCTaarieHbi 
AByMH BH^aMM peaKuMft Ha naToreHHbie areHTbi. Oamh bmji 
peaKUMM CB5I33H C yCHJieHMCM BOCnaJlHTeJIbHbIX HBJieHMM, ApyrOM 
(33BMCMT OT TJIIOKOKOpTHKOM^OB —  rpynnbl ropMOHOB KOpbl
HaunoMeMHMKa) — c aKTMBHbiM no^aBJieHHeM mx [24].

Bee 3tm MacTHbie coOTHOiueHMa (o6paTHbie cbh3m , noflCMCTe- 
Mbi ABOMHoro oSecneMeHMa mjim aHTaroHMCTMMeckom peryjiauMM) 
bxo^ ht b o 6 m y io  cHCTeMy opraHM3Ma, oTjiMMaiomyioca cBoe- 
06pa3H0M opraHH3auHeM, KOTopyio HecK0jibK0 ycjioBHo m o x h o  
Ha3BaTb MepapxnMecKOM. B Hen, corjiacHO A. A. JIanyHOBy, mo>k- 
HO OTMeTMTb TaKOM n0pfl£0K B3aMM00TH0UieHMM Me^/ieHHO 
jiencTByioiuMX m 6biCTpoAeMCTByiomMX ynpaBjiaiom ux cmctcm , 
mto nepBbie (HanpHMep, reHeTHMecKMe bjimhhmh) onpe^eJiaiOT 
xapaKTep paSoTbi BTopbix (hcpbhoh CHCTeMbl, ryMopajibHbix 

m ,ap.), H0 He HaoSopoT.
H e  ocTaHaaJiMBaacb no^poSH ee Ha ashhom , xo th  m BecbMa 

BaxHOM, cTopoH e opraHM3auMM, c jieayeT  yKa3aTb Ha jip y ry io , 

CBH3aHHyiO, B MaCTHOCTH, C fleMCTBHeM HepBHOM CHCTeMbl. 
M 0)KH0, BepOHTHO, CMHT3Tb npaBMJIOM, MTO OTfleJIbHbie opraHbi, 
3aBHcamHe o t  ueHTpajibHOM HepBHOM CHCTeMbl (rjia3, cep flu e, 
MOMeBOM n y3bipb m ;ip .),  o 6jiaaaK)T oShm ho onpe^ejieHHbiM

i3̂ To ecrb XMMMMecKMe, nepe3 KpOBb m iipyrae jkhjikocth opraHH3Ma.



annapaTOM, jroKajiM3MpyiomMMCH mjth b HepBHbix y3jiax caM oro 
opraHa, mjim b hm3ujmx oT iie jiax  criMHHoro M03ra (HanpMMep, 

an n apar MOHeMcnycKanMa). 3 tm  caM operyjiM pyiom M eca CMCTeMbi 
06yc ji0BJTMBai0T aBTOMaTMMecKyK) nearrejibHocTb opraHOB (c e p -  

AeMHoe coKpameHMe, o 6mch xm ^koctm  b rjra3y, nepMojiMMecKoe 

MOMeMcnycKaHMe m t .  r . ) .  B t o  ace bpcmh b Bbicunie ueHTpbi 
nocTynaeT He ^eTajibHan, h o  jiMLUb o 6o 6meHHaH MH(J)opMauMH 

o pe3yjibTaTax otom ,zieflTCJibH0CTM m o coctoh h m h  opraH a, ,ao- 
CTaTOMnaa ajih T oro , irro6bi Ha ee ocHOBaHMM ocymecTBJiHTb 
KOOPAMHaUMK) OT^ejIbHblX OpraHOB M 4>yHKUMM. CKa3aHH0e 

o th o c h tc h , no-BM^MMOMy, m k nepBM mioMy o 6o 6m eHHio n o jiy -  
MaeMOM 3pMTejibH0M MH({)opMauMM b ceTqaTKe rjia3a h nepe^ane 

ee b Bbicnme ueHTpbi yace b n ep epa60TaHH0M BM/ie.

B CBOIO OMCpe/Ib, M BMeiliaTeJIbCTBO UCHTpajlbHOti HepBHOM 

CMCTeMbi, KaK npaBMjro, MMeeT He aeTajibHbiii xapaKTep. O h o  
M,aeT Maine Bcero no o/w oM y m3 /iuyx nyTeM. O^mh nyTb —  M3Me- 

HeHMe HacTpoMKM caM operyjiM pyiom M xca no^MMHeHHbix cmctcm 

6e3 ^eTajibH oro BMemaTCjibCTBa mjim no/iMeiibi mx cJ)ynKUMM. TaK 
M oxeT  M3MeHMTbca TeMn cep A u e6MeHMM, xo th  oraejibH bie coK pa- 

meHMa cepAua He CTMMyjiMpyfOTCH npHMo M3 ueHTpa: m chhiotch  
JIMLLIb yCJIOBMH paGOTbl MeCTHOM CTMMyjIMpyiOLUeH CMCTeMbi.

AHaJIOrMMHO MO)KeT M3MeHMTbCH pe}KMM MOMeMCnyCKaHMH, 
xoth Henocpe^CTBeHHO npouecc Bee x e  6yaeT onpe^ejiHTbca 

HM3LUMMM ueHTpaMM, M T.R. JJpyrOM nyTb (MeHee TMnMHHbw), —  
o6xoahom, HanpMMep nepe3 CMCTeMy np0M3B0JibHbix Mbimu 

(ycKopeHMe MOMeMcnycKaHMH npoM3BojibHbiM yBejiMHeHMeM BHy- 
TpnGpioiuHoro AaBJieHMH GpiouiHbiM npeccoM; 3a^ep)KKa —  

nyreM bkjhohchmh np0M3B0jibH0r0 c({)MHKTepa14) m t .a . ) .
TaKMM 06pa30M, oxaejibH bie opraHbi oSjia^aiOT 3Ha4MTejibH0M 

aBTOHOMMefi w caM operyjiauM en . BbicuiMe ueHTpbi BMeuiMBaiOT- 

ch, He nporpaMMwpyH aeTajibHO mx pa6oTy. flaH H b ie  ueHTpbi 
B OCHOBHOM JIMLUb M3MCHHIOT MX H3CTpOMKy (3T0 OTHOCMTCH 

k opraHaM, He no,a4MHHiomMMCH np0M3B0JibH0My ynpaBJieHMio) 

MJIM BKJIK)4aiOT M BblKJIIOMaiOT MX KaK UeJIOe, eCJIM 3T0 o p -  

raHbi, noAHMHHiomMeca n p 0M3B0jibH0My ynpaBJieHMio. B cbo io  
onepe^b m MH(J)opMauMio BbicuiMe ueHTpbi nojiynaioT, KaK npa- 

BMJIO, B 0606m eHH0M, OKaTOM (J)OpMe, A0CTaT04H0M JiMLUb JUIH 

T oro , MT06bI npOBOAMTb KOOp^MHaUMIO nOJ14MHeHHbIX OpraHOB 

m 4>yHKuMM. 3Ta  CMCTeMa o6ecne4MBaeT MaKCMMajibHyio pa3rpy3- 

Ky BbicuiMx ueHTpOB m MMHMMaJibHoe HapyiueHMe (G jiaro^apH 

BMeiuaTejibCTBy stm x bhcium x ueHTpOB) pa6oTbi peryjiHTopHbix 

MexaHM3M0B HM3iuero nopaaKa.

14* C(J)HHKTep — MbimeMHbltt 3a)KMM, 3anMpaiomMii BblXOil M3 KaK0 ft-JIM60 
noJiocTM m npenHTCTByiomHii yaa^eHHio coaepacnMoro.



n oc jie  TaKoro KpaTKoro m no caMOM nocTaHOBKe npo6jieMbi 
wcTaTOMHO a6cTpaKTHoro paccMOTpeHHa 6MojionmecKMX cm- 
CTeM, eCTeCTBeHHO, B03HMKaeT BOnpOCI HaCKOJIbKO M3JT0)KeHHbie 
3^ecb HeK0T0pwe npMHUMnbi mx opraHM3auMM hbjihiotch Bceo6- 
mHMM, T. e. HaCKOJIbKO OHM npHJIO)KMMbI KpOMC )KMBbIX 06teKT0B 
M K HOKMBOM npMpOfle, 06meCTBy, TeXHM4eCKMM CMCTeMaM?

Flo nacTHOMy Bonpocy — o CMCTeMax AMCKpeTHbix (Kopnyc- 
KyjiapHbix) m )KecTKMX — OTBeT y * e  ,aaH Bbiuie. TaKMe CMCTeMbi 
b npMHUMne Moryr BCTpenaTbca Ha jho6om ypoBue cjio)Khoctm,
COXpaHHH CBOM OCHOBHbie 0C06eHH0CTM M nOjmMHHHCb CBOM- 
CTBeHHb[M MM 3aK0H0MepH0CTHM. Ho JUIH TOrO, MT06bl flaTb OTBeT 
b 6ojiee o6meM (J)opMe, Ha,ao cuanajia paccMOTpeTb cneuM(j)M4e- 
CKMe 0TJIM4MH 6M0JI0rMMeCKMX CMCTCM B006me OT CMCTeM HOKM- 
bom npMpo/ibi, c oahom cTopoHbi, m ot CMCTeM Bbicmero TMna, 
o6mecTBeHHbix (m nopo>KAaeMbix mmm TexHMMecKMx), c Apyroii.

Ecjim cpaBHMBaTb >KMBbie CMCTeMbi c CMCTeMaMM hokmbhmm, 
CTMXMHHO CKJia^blBaiOLUHMMCH B npMpOfle («KOCHaa MaTepMH», 
no B. M. BepHa^cKOMy), to  ochobhoc otjimmmc ^MHaMM4ecK0M 
CTpyKTypbl )KMBbIX CMCTeM 3aKJHOMaeTCH B MX Cn0C06H0CTM 
k ayTopenpo,ayKUMM, to  ecTb k ycBoeHMio 3JieMeHT0B BHeuiHeM 
cpe/ibi m k BocnpoM3Be^eHMio M3 hmx CMCTeM, no^oGHbix ce6e: 
MOJieKyji j^ H K  mjim 6ejiKa, k jictok, uejibix 0praHM3M0B m t. a. 
3Ta cnocoGHocTb, KOTopyio mo>kho Tarace Ha3BaTb cn oco6- 
HOCTbK) k accMMMJiauMM, nopoacaaeT MHorMe ApyrMe o6mMe 
OCOSeHHOCTM 6M0JI0rM4eCKMX CMCTeM! POCT KJieTOK M OpraHM3Ma 
(nyreM ayTopenpoayKUHM MOJieKyjiapHbix m KJieTOHHbix e^MHMu), 
pa3MHO)KeHMe b re0MeTpMMecK0M nporpeccMM, HacjiejicTBeH- 
HOCTb, 3aKJiK)4aiomyK)CH b to4hom  xapaKTepe ayTopenpo^yKUMM, 
M B 43CTH0CTM B ayTOpenpOflyKUMM «HaCJie,HCTBCH HblX 3anMCeM» 
B XpOMOCOMaX. HaKOHeu, M M3MeH4MB0CTb, MJIM OTKJIOHeHMH 
o t  tomhom penpo^yKUMM, npMo6peTaeT 3Ha4eHMe jyin  sbojiioumm 
TOjibKo BCjie^cTBHM Toro, mto M3MeHMBiuaacH (J)opMa (MyTauMa) 
TaioKe cnocoGHa B0cnp0M3B0^MTb ce6a, coxpaHaa HOBbie MepTbi, 
nojiyneHHbie nocjie M3MeHeHMM.

B pe3yjibTaTe M36biT04H0M ayTopenpo/jyKuMM c HeM36e>KH0- 
CTbio B03HMKaeT ecTecTBeHHbiM oT6op. Bee 3Ha4eHMe ayropenpo- 
AyKUMM KaK (J)yHAaMeHTa Bcex )KM3HeHHbIX HBJieHMHf M OCHOBbI 
3B0jiK)uM0HH0r0 npouecca npeKpacHo noHMMan H.JOlapBMH, ko- 
raa b 3aKJiio4eHMM cBoero «ripoMcxoacaeHMa bmaob» oh nMcan: 
«B ce  3tm npeKpacHo nocTpoeHHbie 4>opMbi, CTOJib pa3JiM4Hbie 
Meamy co6om m TaK cjio)kho o^Ha o t  Apyro ii 3aBMcamMe, 6hjim 
co3^aHbi 6jiaro,aapji 3aK0HaM, eme m Tenepb jieMCTByiomMM 
BoKpyr Hac. 3tm 3aK0Hbi b caMOM uimpokom cMbicjie cyTb 
pocT m BocnpoM3BejieHMe; Hacjie^cTBeHHOCTb, fiomtm Heo6x- 
OflMMO BblTeKaiOmaa M3 BOCnpOM3BejieHMJi; M3MeH4MB0CTb, 33BM- 
caman o t  npaMoro hjim KocBeHHoro acmctbmh ycjioBMM *M 3HM,



o t  ynpa)Knenn>i n neynpa)KHeHMa; nporpeccwa pa3MH0)KeHMa 
CTOjib BbicoKaa, hto ona Be,aeT k 6opb6e 3a >KM3Hb m k ee 
nocjie^cTBMio — ecTecTBeHHOMy 0T60py, BjreKymeMy 3a co6om 
pacxow/ieHHe npM3HaK0B m BbiMHpaHwe MeHee coBepuieHHbix 
4>opM» [4, c. 449-450 ].

Bjraroflapa ayTopenpoayKuMM n pocTon  o t6 o p , b hokmbom 
npwpo^e TOjibKO coxpaHHiouxMM yace MMeiomHecH ycToifaMBbie 
(|)OpMbI, npeBpamaeTCH B eCTCCTBeH H bl H OT0Op, KOTOpblH CBH33H 
C pa3MH0>KeHMeM COXpaHMBLUMXCH (J)OpM M c HaKonjieHMeM y HMX 
Bee HOBbIX nOJie3HbIX npM3H3K0B. B >KMBbIX CMCTeMax T3KMM 
nyTeM nponcxo/urr cyMMauMa nojre3Hbix M3MeHeHMM m BbiTec- 
HeHMe Bpe^Hbix. Bee s to  KopenHbiM 06pa30M OTjiMHaeT >KHBbie
CMCTeMbI OT CTHXHMHO CJT0)KMB111MXCH CHCTCM HOKMBOH npHpOflbl 
M BC/ICT nyTeM /UIHTCJTbHOM 3B0JIK)UHH K C03iiaHHK) CJTO>KHeMUIHX 
npH en0C06jICHMH, 3aBCpmaiOmHXCH, HaKOHeu, B03HMKH0BeHMeM 
BbicuuHX (})opM >KH3HM m H ejroBeqecKoro o6meCTBa.

OfimecTneniiMe chctcmm coxpanaioT cn0C06H0CTb k ayTope- 
npoiiyKuHH, ho nepeHOCHT ee h b HOBbie o 6jracTH; B03HMKaeT, 
b qacTHOcTH, penpo^yKUHH (xo th  m He caM0B0cnp0H3Be^eHHe) 
pa3jiHMHbix npoH3Be^eHHH nejioBCKa no yaaMHO C03jiaHH0My 
o6pa3uy: TexHH4ecKHX npHcnoco6jieHHM m t . r .  fl03T0My h ot6op  
Taioicc ncpeHocMTca H3 o6jiacTH xcmbux 0praHH3M0B b o6jracTb 
np0,ayKT0B o6mecTBeHHon >km3hm —  ot MauiHH ao  H^en.

O^HaKo He 3to caMoe cymecTBeHHoe otjimmmc counajibHbix  
CMCTeM o t 6M0Ji0rHMecKMX. BnojiorMMecKHe cncTeMbi cnoco6- 
Hbl 3B0JTK)UM0HHp0BaTb JIHLUb nyTeM CyMMaUHH H3MeHeHMM, 
nojie3Hbix Kaacaoe b oTjiejibHocTM. ri03T0My hm He/iocTynHbi 
M H orne ycoBepmeHCTBOBaHMH, K0T0pbie, momh 6bi B03HHKHyTb 
nyTeM COe/lMHeHMfl HeCKOJIbKHX M3MeHeHMH, no OTjieJIbHOCTM 
cHH)KaK)inMx npHen0C06jieHH0CTb. HeTpy^HO noKa3aTb, mto Be- 
p0HTH0CTb Q^HOBpeMeHHoro noHBJieHHH y o m o v i  oco6h ^a>Ke 
TOJIbKO Tpex Bpe^HblX H3MeHeHHH, R3. K TOMy >Ke T3KMX, 4T0 
BMecTe ohm, HanpoTHB, noBbimaioT npMcnoeoGjieHHOCTb, npaK- 
TH4ecKH paBHa Hyjiio. Ecjih )Ke stm Bpe^Hbie M yraunn B03HHKai0T 
nopo3Hb, to  o t6op hx yHHmoacHT KaK oTpnuaTe^bHbie, npeaczje 
4eM OHM CMOryT oG'beflMHHTbCH H flaTb nOJIO)KMTeJIbHbIH 3(J)-
(J)eKT. ripnpofla TaKne kom6mh3umm co3^aBaTb m Mcn0Jib30BaTb 
He MO)KeT, TaK KaK yCOBepilICHCTBOBaHMH B HeM B03HMKaK)T 
b pe3yjibTaTe cTMXMMHoro npouecca OT6opa m HMKaKaa ca- 
Maa 6ojibmaa, ho omajieHHaa Bbirojaa jinn BM/ia He Mo>KeT 
noBecTM k pacnpocTpaHeHMio npM3HaK0B, KOTopbie b aaHHbiM 
MOMeHT XOTH 6bl HeMHOrO Bpe^Hbl. S to  MJIJIIOCTpMpyeTCJI MH- 
TepecHbiM 3 KcnepMMeHT0M H. B. THMo4)eeBa-PecoBCKoro [39], 
KOTOpbIM, MCKyCCTBeHHO K0M6MHMpy« y  AP030({)MJlbI MyTaUMM, 
noHM)KaK)iHMe acM3Hecnoco6HocTb, nojiyHMJi KOMGHHauHK), fla x e  
6ojiee )KM3Hecnoco6Hyjo, 4eM HopMajibHaa c{)opMa. Omcbmaho,



mto npwpo^a no^xBaTMJia 6bi TaKyio KOM6M H auwo, m, aopa- 
6oTaB ee  b AeTajiHX nyreM  ecTecTBeHHoro OT6opa , M orjia 6bi 
3aKpennTb. Ho b npMpoae ^aHHaa K0M6MHauMH m He M or- 
jia  B03HMKHyTb, nocKojibKy K axaaa  MyrauMH b oxaejibHocTM 
yHHHTO)Kajiacb b 6opb6e 3a cyuiecTBOBaHMe. TaKMM 06pa30M, 
ecTecTBeHHbiM oT6op, Bb ipaxaacb 06pa3H0, 6jiM3opyK [29 ]. /Ijih 
3BOji!Ounn OTKpbiTbi MHorwe, h o  Bee >Ke He Bee nyTM [40]. 
EcTb nyTH «3anpem eH H bie». flpKMM npMMepoM 3Toro  cjiy>KMT 
TO, MTO B npw po^e HM pa3y He B03HMKJI0 o m o  M3 iiaBHHX 
M3o6peTeHMM HejioBeica —  BpamaiomancH ocb  c bmhtom (TMna 
n ap oxo jiH oro  mjim caMOJieTHoro) mjim c K0Jiec0M. FIpMHuMnMajib- 
h o  BnojiHe bo3mo>kho jionycTMTb, mto TaKoe n pM cnoco6jieHMe 
M orjio  6bi ocymecTBMTbca m b neKOTOpbix ycjiOBMHX M orjio  6bi 
6biTb nojre3HbiM. Ho, npM BceM pa3Hoo6pa3MM OpraHOB m iip n -  
c n o c o 6jieHMM Gojibiuero mjim M eHbm ero coBepuieHCTBa, KOTopbie 
B03HMK3JIM 3a COTHM MMJIJIMOHOB JieT B MMJIJIMap^aX OpraHM3- 
mob, n o ^ o 6Hoe npM cnoco6jieHMe, n0-BM^MM0My, He noaBjiH jiocb 
hm pa3y, n 0T0My mto H eo6xo^HMbi 6bijiM npoMeacyroMHbie CTa- 
flMH, KOTOpbie CHM3MJIM 6bl >KM3Hecn0C06H0CTb Ha HeCKOJIbKO 
noKOjieHMM, KOTopbie norM 6jiM 6bi b copeBHOBaHMM c npe>KHeH 
(])OpMOM. HanpOTMB, MejIOBeK B CBOeM TeXHHMeCKOM TBOp- 
MecTBe c n o c o 6eH 3apaHee npe^BM^eTb m njiaHMpoBaTb HOBbie 
yCOBepilieHCTBOBaHMH M C03^aBaTb B TOM MMCJie M Te, KOTO- 
pbie j u w  6M0j i0rMMecK0M 3bojiioumm He^ocTynHbi. FlepBeHCTBO 
HO CJIO)KHOCTM M no «OTLUJIM(])OBaHHOCTM» npMCn0C06jieHMM,
bo3mo)Kho, em e  AOJiro ocTaHeTca 3a scmbom npMpoaoM. Ho Ha- 
yMH0-TexHMMecK0e tbopm cctbo MejiOBeKa onepe^M jio  sbojiioum io 
He TOJibKO no MaTepMajiaM m no 3HepreTMMecKMM MCTOMHMKaM, 
h o  m no KaMecTBeHHon iiJMpoTe B03M0)KHbix nyreM.

To )Ke b 3HaMMTejibH0M CTeneHM othocm tch h k o 6mecTBeH- 
HOMy pa3BMTMio. H 3^ecb cnoco6HocTb npe,aBM,aeTb pe3yjibTaTbi 
^aeT B03M0)KH0CTb C03^aBaTb (J)OpMbI, KOTOpbie CTMXMMHO MJIM 
BOBce He MorjiM 6bi B03HHKHyrb, mjim ace noTpe6oBajiM 6bi 
KOJioccajibHbix nepMO^OB BpeMeHM, ecjiM 6bi lujim, KaK b 6mo- 
jiorMMecKMX CMCTeMax, nyreM npo6 m olum6ok jim6o OKOJibHbiMM 
nyTHMM. HaM6ojiee hcho pojib TaKoro np0rH03Mp0BaHMH BMjiHa 
B npe^BMAeHMM (cfleJiaHHOM nOMTM 3a CTOJieTMe) OCHOBHbIX 
OMepTaHMM couMajiMCTMMecKoro CTpoa. O ho cbirpajio orpoMHyio 
pojib, opraHM3ya m K0Ji0ccajibH0 ycKopaa couMajibHbie flBMace- 
hmh; ho m jno6aa 3apaHee njiaHwpyeMaa paaoBaa pecfropMa, 
TeM 6ojiee CBjmHHaa c nepBOHaMajibHbiMM BpeMeHHbiMM HeBbi- 
ro^aMM, cjiyacMT npMMepoM TaKoti >Ke pojiM np0rH03Mp0BaHMH 
b o6mecTBeHHbix npoueccax, oTKpbiBaiomero nyTM, HeaocTynHbie 
no TMny jyia 6M0ji0rMMecK0M sbojiioumm.

YMMTblBaa Bee CKa3aHH0e, Mbi MO)KeM OTMaCTM OTBeTMTb 
Ha Bonpoc 0 npMMCHMMOCTM paCCMOTpeHHbIX HaMM HeKOTOpbIX



npuHUMrioB opraHM3auMM 6Mo.norMMccKMX cmctcm b A p y im  o 6 .na- 
CTflX. OlCBMAHO, MTO B o 6JiaCTM HOKHBOM TipMpOAbl ripMMeHMMbl 
JiMLUb HeMHorMe, Haw6oJicc o6m w e ripMHunnw opraHM3auMM 

M3 OTMCMCHHblX HaMM B 6MOJIOI MMCCKMX CMCTCMaX. 3TM npMH- 
UMribl MO>KHO MC00JIb30BaTb JIMLLIb TIOCTOJIbKy, riOCKOJlbKy OHM 
hc npcArioJiaraioT hm ayToperipoAyKiiM M  3JieMeHT0 B, hm tom 
CJIO)KHOM CTpyKTypbl, KOTOpaH XapaKTCpM3yeT >KMBblC CMCTCMbI 

Ha AaHHOM 3Tane mx pa3BMTM«.
M to  KacacTCH o 6 mccTBCHHbix m tcxhmmcckmx cm ctcm , t o

0 6 lUH0CTb npMHUMOOB MOK^y HMMM M >KMBbIMM CMCTCM3MM 
6 ojib iu e, TaK KaK m TaM, m TyT mmciotch c jio x h m c  caM00praHM3y - 

ioiumcch m caM opcryJiM pyiom M cca cm ctcm w Hapa^y c npoucccaM M  
pcnpoAyKUMM m ayToperipoAyKUMM.

B TO >Ke BpCM5I 6MOJIOTMMCCKMM CMCTCM3 M ripMCymM HCKO- 
T op w c « 3aripcm cH H bic» nyiM  pa3iw iM H 6 jiaro.aapH CTMXMMHOMy 
XapaKTCpy OCHOBHOM ABMXymCM CMJlbl 3 BOJ1 IOUMM —  CCTCCTBCH- 
H oro  OTfiopn. O T fiop  n ec n o co fic ii k npHMOMV C03ZU1HMK) cJio>KHbix 
ripMCiioco6^eHMM, rpeGyiom Mx xo th  6 bi BpcMCHHoro chm>kchmh 
ripMcn0 C0 6 JiCHH0 CTM. HanpoTMB, ajih  o 6 iu c c tb ch h h x  m tcxh m 
mcckmx CMCTeM 3TM OyTM OTKpblTbll5). A 0 6 X0AHbIC nyTM —  
npMHLlMO CMCHbl (J)yHKLlMM [5 ] —  OMCHb MCA/lCHHbl, K TOMy >Ke 
m ohm, bm/immo, n03B0JiHK)T Mcri0Jib30BaTb b npM poae aajieKO 
He BCC TCXHMMCCKM B03M0>KHbIC ({)OpMbI OprBHM3aUMM.

H o , noMMMo o 6 lumx p a3JiMMMM, Hajxo yKa3aTb, mto m k oh - 
KpeTHblC c{)OpMbI OpraHM3aUMM 6 MOJIOTMMCCKMX M 06meCTBeHHbIX 
CMCTeM noULIJIM n o  pa3JIMMHbIM nyTHM.

P a3BMTMe oco6 m y  bw clum x  4)opM AaeT npMMepbi OMeHb 
BblCOKOM opraHM3aUMM; HO, B OTJ1MMMC OT B 6MOJIOrMM
m o t  o6m ccTBa Ha tom  ruiM mhom couwajibHOM ypoBHe, He- 

CMOTpH Ha BCK) (oTMeMeHHyK) HaMM BbfLLie) TM6KOCTb pa3BMTMH, 
OTAe^bHaa o c o 6 b Bee x e  3anporpaMMMpoBaHa b HeKOTOpbix o t -  
HouieHMHx 6oJiee acecTKO. 3 t o  3HaMMT, mto onpeAejieH bi npeaejibL 

ee pOCTa, p33BMTMH M AJIMTeJIbHOCTM XM3HM. M BMA, m o6m ecTB o, 
TCOpeTMMeCKM TOBOpH, MOryT pa3BMBBTbCH 6e3ipaHMMHO. y  oco6m 

3anporpaMMHpoBaHa e e  c.MepTb, TaK KaK 3Ta CMepTb no;ie3Ha jum 
BMAa, jyin e ro  sbojiioiim m , o c o 6 b >Ke He cym ecTByeT BHe bmab. 

O co6 b  npM  bccm coBcpfucHCTBe orpaH M M eH a b p a 3BMTMM.

Bma b uejiOM TaK>Kc pe3KO OTJiMMacTca n o  CBoeM opraHM- 
3auMM o t  o 6 mecTBa. B o 6 m ecTBe n o  Mepe p b 3bhtmh  Bee 6o ;iee  
ycTaHaanMBaiOTCH pa3Hoo6pa3Hbie, KoopAMHMpyiomMe e ro  c})yHK- 

UMM, CBH3M —  OT npOCTbIX Cpe^CTB CBH3M, OCymeCTBJTHeMOM

15)flpKHtf, 4HCT0 6H0J10rH4CCKHft npHMCp — B03M0»CH0CTb AJ1H HCJlOBCKa 
co3naTb BbicoKoypoJKaftHyio rn6pHiiHyK) Kyxypy3y, Koropyio npnpoaa hc Morjia 
C03naTb, TaK KaK ajih 6ojibmoro icoHeHHoro 3(J)(J)CKTa Tpc6ycTCH noaaepacaHHC 
Ma^oypojKafiHbix npOMeacyroqHbix hh6pchhmx jiHHHft.



OOCpeilCTBOM TpaHCriOpTa M MH({)OpMailMH, flO CB5I3CM 3K0H0- 

MMMCCKMX, MflCMHblX M riOJIMTHMeCKMX. B 3T0M OTHOlUeHMM, 
C03^aBaH M3BeCTHyiO MCpapXMK) CBH3CM (HC 06fl3aTCJlbH0 Bbipa- 
XeHHyiO B MCpapXMM KJiaCCOBOM M Aa>KC CM B KOHCMHOM CHeTC

npoTMBopcqamyio), 06iuecTB0 no cjioxhoctm  h Tuny opraHM3a- 
umm npn6JinxacTC^ k Haw6ojiee BbicoKopa3BMTbiM opraHM3MaM, 
6C3 MX, OflHaKO, 3apaHCC 3a#aHH0M OrpaHMMCHHOCTM pa3BMTMH.

B mA, HanpOTMB, B OCHOBHOM 3B0JlK)UM0HMpyCT HC OyTCM 
nOBblLUCHMH CBOCM ueJlOCTHOCTM (KaK o6lUCCTBo), a OOCpCACTBOM
ycoBcpiiJCHCTBOBaHMH cocraBjiHioiUMX e ro  oco6cm . Oh h c o rp a - 

HMMCH B CpOKaX pa3BMTHH M OpOCTpaHCTBeHHO (b  OTJIMMMe 
OT 0C06m), h o  OrpaHMMeH B TMOC pa3BMTHH, B B03M0>KH0CTHX 

KOOpAMHailMM.
TaKMM 06pa30M, 06lHCCTBeHHblM ypOBeHb p33BMTMH cmctcm 

riOMHMO pn^a ^pyrMX o co6c h h o c t c h , Hco^HOKpaTHO yace o t m c -
HaBUIMXCH, BblUIC ypOBHH 6M0J10TMMCCKMX CMCTCM! 1) TIO C00C06- 
HOCTH CaM00praHM3aUMM MCpC3 np0I'H03Mp0BaHMC M 2 ) n o  c o -  
MeTaHMK) CJ10XH0M M B03paCTai0meM KOOpflHHaUMM B pa3BHTHM, 
He^ocTynHOM Ha ypoBHC BMjia, c HcorpaHMncHHbiM xapaicrepoM 

3BOJHOUMM, HCAOCTynHbIM JXJ1H CaMOM BbIC0K0pa3BMT0H 0C06m. 
3 t 0  pC3K0 OTflejIfleT 6M0JI0rMMCCKHM ypOBCHb OT 06lUCCTBCHH0r0 
m .acJiacT Jiio6bie aHajiorMM Sm ojioimmcckom  c m c tc m m  b ucjiom

(KJICTKM, 0C06m, BMiia) C 06lUCCTB0M HC060CH0BaHHbIMM, HTO 
He pa3 OTMenaji 0 .3 H reJ ibc  [21].

OflHaKO CKa3aHH0C HC HCKJIIOHaCT Toro, HTO pflfl 3aK0H0- 
MepHOCTeM mjim nacTHbix 0praHM3auM0HHbix c{)opM MoryT 6biTb 
cxo^HbiMM Ha pa3jiMMHbix ypoBHHX, h to  mw BHjiejiM Ha npMMcpe 
JJMCKpeTHblX M XeCTKO CJ)HKCMpOBaHHbIX CMCTeM. To 2Ce Mbi 
BHflMM no HaCTHbIM nOBOflaM B 6H0HMKe, c6jIMXaiOmCM TeXHMKy 
H 6M0JI0rHK). BHOJIOI'MHCCKHe CMCTeMbi, HaKOnMBUIMC 3a MHJI- 
jiwoHbi JieT cjioxH eM uw e npMcnoco6jieHMfl, — Hpe3BbinaMHo 
BaxHbiw m 6jiaro,aapHbiM oS'beKT jyw  M3yneHMH npwHuwnoB 
opraHM3auMM cmctcm.
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OBUIHE BOIIPOCM 

CTPOEHHfl CMCTEM H HX 

3HMEHHE flJIfl BMOJIOrHM*

Ociiouiibie oupe^eiieiiMH

3aMUTKM HCCJie^OHaHMH CMCTeM m CTpyKTyp B o6ljucm bmac 
B03HMKJ1M AOCTaTOHHO /laiJHO. C KOHUa XIX BCKa 3TH MC- 

c^ciiOBaHMa npMHHJiM CMCTCMaTMMecKMM xapaKTcp (A. ScnuH ac, 
H. A. B cjiob , A. A. Bor/iaHOB, T. KoTap6MHbCKHM, M. Hctpobmm 
H JX p .),  a C03AaHMC KM6CPHCTMKM JX&JIO HOBblfi pCLUMTCJIbHbIM 
TOJIHOK pa3BMTMK) 3T0r0 HanpaBJICHMH HayHHOrO MbllUJICHMfl. 

B m cctc  c tcm  b cobpcm chhom  JiMTcpaTypc nacTO OTMenaeTca,
MTO TCOpMH CHCTCM JIHIUb HaCTHHHO COBOa/iaCT C OCHOBHbIM 
HanpaBjicHMeM pa3BMTMa kh6cphctm kh , nocKOjibKy Kn6epHeTHKa 
M3yMaCT JIMLLIb OflHH KJiaCC CHCTCM —  ynpaBJIfllOmHe CMCTeMbi, 

Toraa KaK T eopn io  cmctcm HHTepecyiOT bcc KJiaccbi ch ctcm .
Teopnfo CMCTeM OTJiMnaeT o t  KM6epHeTMKM h erne o^Ha 

oco6eHHocTb: ccjim b Kw6cpHeTMKe niaBHoe MecTO 3aHMMaiOT 

c[)opMajiM30BaHHbie MeTOAbi aHajiM3a, t o  b TeopMH cmctcm Ha co - 
BpcMeHHOM ypoBHe ee pa3BMTMa oco6oe 3HaneHMe MMeeT t o ,  

HTO MOXHO Ha3BaTb KaneCTBeHHblM HtyHeHHCM CTpyKTyp. 3 t o ,  
KOHeHHO, He 03HanaeT, h to  Teopna cmctcm AOJixHa CTpoMTbCH 
Ha OCHOBC HeTOHHbIX MCTOAOB, HO B HaCTOflmee BpeMfl npMMe- 
HeHMe MaTeMaTMKM m jxpyrnx 6jih3Khx k hcm c})0pMajiH30BaHHbix 

MeTOAOB B OCHOBHbIX pa3ACJiax TeOpMM CMCTeM, B HaCTHOCTM 

b Smojiotmm, KpaMHe 3aTpyAHeHo. Hejio b tom , h to  3^ecb 
Heo6binaMHO BejiHKa H3MeHHHBocTb napaMCTpoB. HanpMMep, 
MJieKonMTaiomMe, o t  Mbiiun jxo KMTa, nocTpoeHbi b npHHUMne 

no oa h o h  m Toft >kc cxeMe, o6HapyacMBaiomcM mx 6eccnopHyio  
CTpyKTypHyio o6mHocTb. B t o  ace BpcMa bcc napaMeTpbi Tex 

x e  MblLLIM H KMTa pC3KO pa3JIMHaiOTCfl, TaK HTO H3MTH JWH HMX
o6mne KOjiMnecTBeHHbie BbipaxeHwa KpaMHe TpyaHo.

* Hctomhhk: [1970 b]. flBjiHCTCH pe3yjibTaoM wacnmHofi nepepa6oTKM 
pa6oTbi [19686]. f]y6jiHKycTCH c coKpamcHMHMM. — flpuM. ped .



3 t o t ,  6biTb m o k c t  HecK0jibK0 rp y6bm, ripMMcp noKa3biBacT, 
KaK B3)KHO HaMTM 06LUMM CMCTCMHbIM UORXOJX K pa3Hb!M o 6i>- 

CKT3M. KoJIMMCCTBCHHblM UOJXXOJX n03B0JIHCT yTOMHMTb, pa3BMTb

cmctcmhwm u o j x x o j i , h o  caM no cc6c o h  hc pcu iaeT  n po6 ;ic - 

My. B 3T0M CBH3M MHTepCCHO HariOMHMTb, MTO B CBOe BpCMfl 
A. H. KojiMoropoB, pa3BMBaa B3ttiflAbi B. BojibTeppa o c o o t -  

H0LUCHMM XMIUHMKa M >KCpTBbI, riCpeLUCJl K 60J1CC UJHpOKMM 
KaMCCTBCHHbIM MCT0/13M M riojiyMHJi OpMrMHajlbHblC pc3y;ibTaTbi,

0ny6jiMK0BaHHbic b 1935 r. Ha MTajibHHCKOM «3biKC. rio3AHee oh  

C nOJIHbIM OCHOBaHMCM, BbICKa3bIBaJl MHCHMe O HCO0XOAMMOCTM 
p a3BMTMH KaMeCTBeHHbIX MaTCMaTMMeCKMX MCTOAOB. H ccom hch- 
H0, MTO B p*w e HanpaBJlCHMM pa3BMTMH 6M0JI0TMMCCK0M TCOpMM 
3T0 M0)KCT npMHCCTM B3)KHbIC pC3yJIbTaTbI. Ho BCC >Ke, KaK 

HM Ba>KHbI KaMCCTBCHHbie MCTOAbl, M0>KH0 AyMaTb, MTO OHM AaAyT 
HaMJiyMiuMM pe3y.nbTaT b tom cjiyMae, ccjim 6y/iyT ocHOBbiBaTbca 

Ha TmaTCJibHo pa3pa60TaHH0M o6lucm chctcmhom noAxoAC.

CorjiacHO k. HM/ixeMy, jnoGafl cMCTCMa xapaKTcpM3ycTcn 
no tpcm  HanpaBJicHMHM: no o co6 ch h octh m  cocTaBjiflfomnx ec 
3JICMCHT0B, no MX MMCJiy M rio CTpyKTypC 3T0M CMCTCMbl, 
t .  e. no TMny c b «3 ch , o6'bc/iMHHiomMx ec 3jicMCHTbi. He to b o -  
pa o ncpBbix AByx xapaKTCpMCTMKax, Ha cobpcm chhom  3Tane 
B03M0)KH0 ({)0pMaJIM30BaTb y x c  H CTpyKTypHbIC (HCKOJIMMCCTBeH- 
Hbic) OTHOIUCHMfl AO CTCneHM a0CTpaKTHOCTM, aHBJlOTMMHOM 
MaTCMaTMMCCKMM a6CTpaKUMHM M, KaK M B 3TMX nocjieAHMx, 
OCHOBaHHO^f Ha OTBJieMCHMM OT KaMCCTBa 3JICMCHT0B, BX0AH- 
iumx b CTpyKTypy. Ha TaKyio npMHUMnMajibHyio B03M0)KH0CTb 
yKa3biBajiM b cboc  bpcmh eme M.neTpoBMM m A. A. BorAaHOB.

TaKaa ({)opMajiM3auMH Ha onpcACJieHHOM ypoBHe TcopMM He- 
o6xoAMMa, m y x e  b HacTOHiuce BpcMH MHorMe MccjiCAOBaTejiM 

MMCHH0 TaKMM 06pa30M nblTaiOTCfl CTpOMTb TeopMK) CMCTeM. 
OAHaKO HaM npCACTaBJIHCTCH, MTO Mpe3MCpHa« npCABapMTCJIbHan 
c})opMajiM3auHfl onacHa tcm , mto OHa m o k c t  6biTb He BnojiHe 

aAeKBaTHa 3aAaMC, a m3mchchmc mctko cc})opMy;iMpoBaHHbix no -  
A0)KeHMM MaCTO 60JlbUJC 3aTpyAH^CT pa3BMTMe npo6AeMaTMKM, 
MeM He BnojiHe tom hw c m nojiHbie 4)opMyAMpoBKM, ecTecTBeHHO 
Aopa6aTbiBaeMbie b xoAe AaJibHCMiuMX MccjieAOBaHMM. 3Aecb npn - 
MeHMM t o t  npMHUMn, yMejioe Mcn0Jib30BaHMC KOToporo K. A .Tm - 
MMp«3eB OTMeMBJi b KaMecTBe oAHoro M3 a o c to m h c tb  JI. nacTepa: 
pemaTb jiMiiib t o ,  mto pemaeTCH, He np0B0A« npcacAeBpeMeHHbix 

MCCAeAOBaHMM b MeHee noAi'OTOBjieH h bix o6;iacTflx.
n P M M3yMeHMM CMCTeM M CTpyKTyp HejIMmHC nOMHMTb 

m o ApyroM o6mcM npMHUMne: BbiacHeHMw npMMeHMMOCTM 
C({)0pMyAMp0BaHHbIX nOAOXeHMM KaK OpyAMH AAH pemeHMH 
TeOpeTMMeCKMX M npaKTMMCCKMX 3aAaM, CTO^mMX nepCA KOHKpeT- 
HbiMM HayMHbiMH AMCuMnAMHBMM. 3 t o  n03B0JI5ieT npoBepaTb



peajibHOCTb nojiyMCHHbix b u b oaob  h bm cctc c tcm  c;iy>KHT 
HCTOMHHKOM JV1H nOHCKa HOBbIX HanpaBJICHHH HCCJICAOBaHHfl.

Bcc 3TH IipCABapMTCJlbHbie C006pa>KCHMH M0>KH0 C({)0p- 

MyJIMpOBaTb B BHflC HeCKOJIbKHX MeTOiJHMeCKHX npHHUHOOB, 
nOJIOKCHHblX HaMM B OCHOBy HaCTOHlUCH pa60Tbi:

1) H3ynaTb jn o6bic Tunbi ch c tcm , a hc TOjibKO ynpaB jw iom H e;
2) M3yMeHMC /10JDKH0 6bITb MaKCMMBJlbHO a6cTpaKTHbIMJ
3 ) pcm aTb TOjibKO pciuaeM oe;
4 ) n o  B03M0>KH0CTH OpHMeHflTb HaMCMCHHbIC npHHliHObl JUIH 

peiliCHMH KOHKpCTHbIX TCOpCTHMeCKHX H OpaKTHHCCKHX 3a£aiI.
MT06bI 3aK0HMMTb C npC^BapHTCJIbHbIMH C006pa>KCHMHMM, 

npCACTaBJl^eTCH He06X0AHMbIM yCJIOBMTbCH 0 npHMeHHCMOM 

B AaJlbHCMLUCM TepMMHOJIOrMM. CHCTeMOH Mbi 6yaCM Ha3bJBaTb 
rpyriny  KaKHx-Jin6o cahhm u, bo3mo>kho O iwopoAH bix, a b Apy- 

fh x  c jiy iia>ix —  p a jH opo iin b ix , M H Tepccyiom ux » a c  b cbocm  
c a h h c tb c 1). 3 t o  onpciiejiCHMC Gyuer zionojiHHrbCH npH3HaKaMH, 
HHTyHTHBHO I ipHIIMCblliaCMblMM pa3JIHlIHbIMM 3BT0paMH nOHfl- 
th k ) CMCTeMbI. C en nac  He06x0AMM0 cAejiaTb jin iub  HeKOTOpbie 

yTOMHCHMH.
CMCTCMa MOKCT pa3BHB3TbCH M H3MCHflTbCH T3KHM 06pa30M, 

MTO M3MCHCHMC Ce CTpOCHMH HC MeuiaCT HaM npH3HaBaTb B HOBbIX
4)opMax Ty >kc cMCTeMy. PeiuaiomMM npH3H3K0M hbjihctch 3^ecb 
npeeMCTBCHHOCTb pa3BHBaiomnxc5i CTpyKTyp. HanpMMep, pa3BH- 
TMC OpraHM3Ma OT O/IHOH KJieTKM /10 B3p0CJ10r0 MHOrOKJICTOMHOrO 
06pa30BaHM« He m chhct  Toro c})aKTa, mto Mbi npn3HacM on jio - 
AOTBOpCHHOe HHUO M B3pOCJIbIH OpraHH3M CAHHOH CHCTeMOH, 
xoth h npcTepneBaiomcM pa3JiHHHbie npcBpameHHH h MeHHiomeH 
CBOK) CTpyKTypy. B CMCTeMe MO>KeT MCHflTbCH He TOJIbKO CTpyK- 
Typa, ho  h npoHCxoAHTb nojiHan 3aMCHa sjicm chtob . HanpMMep, 
B pa3BHTMM o6meCTBa Ha OCHOBe CMeHbl nOKOJieHHM npOMCXOAHT
nojiH aa 3aMCHa cah h h u  —  mjichob o6mecTBa, ho mm tcm hc M e
Hee CHHTaeM 3to o6mecTBo b onpeAejieH H bix rpaHHuax camhom 
chctcmoh Ha Bcex 3Tanax ee pa3BHTHH. TaKOBO, cK axeM , PyccKoe 
rocy^apcTBO o t MBaHa rpo3Horo j io OKT«6pbCKOH peBOjnouHH. 
To ace caM oe mo>kho CKa3aTb h 06 3hthmhoh KyjibType, KOTopyio 

06WMH0 paccMaTpMBaiOT KaK eAHHyio CHCTCMy, xoth b ee pa3BM- 
th h  npoH 3om ;ia Aa>Ke cMeHa Hap0A0B h BeaymaH pojib  o t  rpeKOB 

nepeuu ia k pMMjiHHaM, t. e. 3aMCHa «3JicMeHT0B» 0Ka3ajiacb em e 
6o.nee nojiHOH, HeM b nepBOM npHMcpe.

Bcc 3 th  npMMepbi n oK a3biBaioT, h to  ochoghum e nohxmuu 
CUCmeMbt HOflHemCH He CC KOHKpCTHOe CTpOCHHe H HC T0)K4eCTBeH- 
HOCTb 3JieMeHT0B, a HonuHue onpedenennbix cen3eu, Mewtomuxcn 
no (popjue u odycjioejiueawwyx eKJinmeme e cucmeMy mo odnux,

^ Bojice n(xapo6HO sto onpcacjieHne paccMaTpMBacTca b pa6oTC [19], 
a TaioKC —  [23].



mo dpyeux 3/ieMeHmoe, ho npu ycnoeuu coxpanenuR npeeMcm eem o- 
cmu Meofcdy oneMenmaMu u munaMU cen3u Ha bccm npoTfl>KCHMM 
pa3BMTMH CMCTCMbl.

CMCTCMa MOXCT 6bITb n0CTp0CHa CaMbIM pa3JlMMHbIM o 6pa- 
30M, m cnoco6 ce nocTpocHna, oco6chhoctm , xapaKTcpM3yiomMC 
TMObl CBH3CM, Mbi 6yACM Ha3bIBaTb CmpyKffiypOU. IlOHflTHO, 
mto CTpyKTypbi MoryT 6biTb KaK HC06biMaiiH0 npocTbiMM — 
B CMCTeMaX, COCTOamMX M3 npOCTOM CyMMbI OAHOpOAHblX MJIM 
pa3HOpOAHbIX 3JICMCHT0B, TaK M Mpe3BbIMaMHO CJ10>KHb[MM. 
H3 pa3JIMMMH MOKAy OOHHTMflMM CMCTeMbI M CTpyKTypbi CJICAyeT, 
mto paccMOTpcHMC tmiiob CTpyKTyp npeACTaBAaeT co6om 3a,aaMy, 
OTJIMMHyK) OT M3yMCHMH p33BMTMH CMCTCM, XOTH MaCTMMHO 3TM 
3a,aaMM HaKJiaAbiBaiOTCH OAHa Ha Apyryio.

PaccMaTpMBaa CTpoenMe cmctcmw m oco6chhoctm  cc CTpyK
Typbi, Mbi 6y/lCM CMMTaTb, MTO CMCTCMa HOCTpoCHa M3 HCKOTOpblX 
OTHOCMTCJ1 bHO CaMOCTOHTCJIbHblX eduHULi, KOTOpbIC MOiyr 6bITb 
M3T>HTbI M3 AaHHOM CMCTCMbl M B 3T0M CMblCJIC HBAHIOTCH HC3a- 
BMCMMblMM, XOTH 3Ta HC33BMCMMOCTb HC 03HaM3CT CnOCoGHOCTM
k AjiMTejibHOMy caMOCTOHTCAbHOMy cymccTBOBaHMio. HanpM - 
MCp, CMCTeMa «BMA» MAM «nonyJ1HUMH» COCTOMT M3 OTACAbHblX 
OpraHM3MOB, CMCTeMa «OpraHM3M» COCTOMT M3 KJieTOK MJIM 
B 33BMCMMOCTM OT nOCTaHOBKM 33A3MM M3 OTACJlbHblX OpraHOB 

M T. A- M cX A y  CAMHMUaMM, T. e. MMHMMBAbHblMM HC3aBMCMMbIMM 
MaCTHMM CMCTCMbl, M CMCTeMOM KaK UCAbIM MO>KHO BblACAHTb 
pasAMMHbic epynnupoeKu edunun, imeiotyue ccmocmoamejibHOe 3na- 
neHue, — 3eenbH, 6jioku, nodcucmeMbi. Tcopctmmcckm m o x h o  
npcAn0A0>KMTb, mto Kaotcdan eduHuu^a b cbo io  OMepeAb Hejinemcn 
cucmeMOu Hu3uie20 nopndKa m Taicxc m o x c t  6biTb pa3AoxeH a 
Ha 6aokm , 3BeHbH m cAMHMUbi MCHbiuero paHra.

B OpraHM3Me K 3BeHbHM, 6aOK3M M nOACMCTCMaM mo>kho 
OTHeCTM OTAeAbHbIC TK3HM, OpraHbl M CMCTCMbl OpraHOB — Kpo- 
BeHOCHyiO, HepBHyiO M T.A. npMMeHMTeAbHO K BMAy 3BeHbHMM 
HBAHIOTCfl ABa nOAa M T.A.

PaccMaTpMBaa eAMHMUbl, M3 KOTOpbIX COCTOMT CMCTeMa, HC- 
o 6xoammo BBecTM noHHTMe «3AeMehm». SyieMenmoM Mbi dydeM 
Ha3bieamb xapatcmepucmuKu edurnm, necnocodhbie cymecmeoeamb 
ene cen3u c dannou edununeu. B 33bmcmmoctm o t  nOCTaHOBKM 
Bonpoca B eAMHMUaX M02CH0 BblAeAHTb pa3AMMHbie 3ACMeHTbI. 
CKaxeM , AJia KMpnMMa 3T0 MOiyr 6biTb e ro  AAMHa, LUMpMHa, 
OTAejibHbie noBepxHocTM, Bee m t .a .  OTCioAa cACAycT, mto no- 
HHTMe «3AeMeHT» M oxeT npMMeHHTbca He TOAbKO k co6ctbchho 
3AeMeHTaM, ho m k cneuM4)MMecKMM xapaKTepMCTMKaM cmctcmw 
B ueAOM MAM ee OTACAbHblX 0AOKOB — p33AMMHbIM napaMeT- 
paM, onMCbiBaiomMM CMCTeMy, ee oco6chhoctm , OTAMMaiomMe 
ee o t  cyMMbi cocTaBJiniomMx ee camhmu, mam Aa>Ke tc  oco- 
6eHHOCTM, KOTOpbie npHMO 33BMCHT OT CyMMbi COCTaBAHIOmMX.



B AaHHOM cnyMae Mbi npejjnoHMTaeM 6ojiec oGljuhm TepMHH 

<ojiCMeHT» TcpMMHy «napaMCTp», TaK KaK no/i napaMCTpaMM 

06bIMH0 pa3yMCK)TCH HCKOTOpWC BCJIMMMHbl, Bbipa>KaCMbIC B MM- 
cjiax, rorna KaK b KanecTBe sjicm chtob Moryr paccMaTpwBaTbcn 

M KawCCTBCHHblC XapaKTCpMCTMKM CaMOrO pa3^HMHOrO po^a, Ha- 
npMMCp 0praHM30BaHH0CTb, >KM3HCCn0C06H0CTb M T.fl., KOTOpbie 
Mbi hc 06fl3aTe;ibH0 BbipaxacM, a MHor/ia m npocTO hc mokcm  
Bbipa3MTb B OnpCACJieHHbIX BejTHMHHaX. Mcn0JIb30BaHMe OOHflTHfl 
«3 jicm cht» n03B0JineT aHajiM3MpoBaTb nyrn opraHH3auHH cam- 
hmu b uejiocTHyio CMCTeMy. Bo3BpamaHCb k ynoMHHaBuieMycfl 
BbICKa3bIB3HMK) H>K. HMAXeMa, CJICAyCT yTOMHMTb, HTO B AaHHOM 
cjiyiiae Hac ftyjxyr 3a»MMaTb b ochobhom Bonpocbi 3HaMCHMH 
CTpyKTypbl B SMOJTOrM'ICCKMX CMCTeMaX, nOCKOJlbKy MX MO)KHO 

b KaKOM-TO Mcpc paccMaTpMBaTb, a6cTparHpy«cb o t  ocTajibHbix 
MOMCHTOB — OT KBMCCTBa M KOJIMHCCTBa C/lMHMli, XOTfl MHOr^a 
6yAeT B03HMKaTb m npo6jieMa cb«3M cTpyKTyp cmctcmw c Kane- 
CTBOM M KOJIMMCCTBOM CilMHMU. HaKOHeU, riOHHTMC CTpyKTypbl 
6y/ieT paccMaTpMBaTbCH b tcchom cbh3M c noHHTMeM opeaHii3cmuu.

flOHHTMC OpraHM3aUMM Hepe/IKO 0T0)K/ICCTBJ1HCTCH C nOHHTM- 

cm ynopndoHeHHOcmu, x o th  3 to  HCJib3« CMMTaTb pauwoHajibHbiM. 
YnopHAOHeHHOCTb mjim, TaK cKa3aTb, «CTpyKTypHaa H e rs m p o -  

riMH» TOBOPMT JTMLLIb 00 H3BCCTH0M 0TKJ10HCHMM OT HaMSojICC 

BepoHTHoro, cjiyMawHoro pacnpeAejieHMH s jicm ch tob , bxoah lu hx 
b 0praHM30BaHH0c ue jioe . M eacay tcm  c 6H0; i0rMHecK0H tom -
KM 3PCHMH —  a yHCHMC 0 CMCTCMaX, OMCBM^HO, HC AOJDKHO 

npOTMBOpeMMTb 3T0ft TOMKe 3peHMH —  T3Kafl ynopflflOMCHHOCTb 
HBJIfleTCfl JIHLLIb HC06X0^MMbIM, HO BCe >KC HeAOCTaTOHHbIM 

yCJIOBMCM 0praHM30BaHH0CTM CMCTCMbl. OpraHM30BaHHaH 6mo- 
jiorMMCCKan CMCTeMa 06fl3aTe;ibH0 xapaKTepM3yeTca TaFOKe c o -  

BCpiiieHCTBOM BbinOJIHfleMbIX eio  (J)yHKUMM. ri03T0M y B OUteHKy 
0praHM30BaHH0CTM CMCTCMbl nOMMMO CTeneHM ynopflflOMeHHOCTM 

ee 3jieMeHT0B ao jukch  BXOAMTb xapaKmep amou ynopffdoneHHO- 
cmuy ee ajueKBaTHOCTb BbinojiHaeMbiM c[)yHKUHflM m, HaKOHeu, 
AOCTMrHyTbiM 3a cneT opraHM3auMM npM cnoco6HTe;ibHbiH ((jjyH K - 

UHOHaJlbHblM) 3C{)(l)eKT. llpM  3T0M BnOJIHe B03MO)KHO, MTO 
b onpejjejieH H bix cjiyHaax 6o ;iee  BbicoKaa opraHM3auMH aoc tm - 

raeTCH hc npw MaKCMMajibHOM, a npn HCKOTopoft onTHM ajibHoft 
CTeneHM ynopHaoneHHocTM , Toraa KaK MaKCMMajibHaa b abhhom  

HanpaBJieHMM ynopHAoneHHOCTb yace BHOBb cHM>KaeT ypoBeHb 

BbinojiHCHMH $yHKUMM. B A p yru x  c jiynanx CTeneHb ynopHAO- 

neHHocTM, npeBOcxoAflmaa onpeAejieHHbm npeAeji, CTaHOBHTCH 

nOMTM 6e3pa3JIMHH0M CHCTeMe.

riOHCHMM 3Ty MbICJIb Ha npOCTOM He6M0JI0rMMeCK0M npM- 
Mepe. C T p o « CTeHy tojiium hom  b jxBa KMpnMna, mm C03AaeM 
on peiie jieH H yio  mx ynopanoH eH H ocTb. n p n  s tom  bo3mo5khw ABa



cjiynaH: lucjim Meacay KMpiiMMaMM ncpBoro pjma Moryr coBna#aTb 
mjim hc coBna^aTb co lucjihmm Meacay KMpnuMaMM BToporo pnjia. 
Omcbm/iho, mto cTcncHb ynopaaoMeHHOCTM b ncpBOM cjiynae 
Bbiuic, TaK KaK cooTHOLLicHMe BToporo TMna HBJIHCTCH 60JICC BC- 
pOflTHblM C TOHKM 3peHMH B03M0>KH0CTM CJiyHaMHO o6Hapy)KMTb 
ero. OAHaKO ccjim ucmcht CBH3biBaeT KMpnuMM MeHee np0MH0 , 
Mew CB«3aHbi MacTHUbi caMoro KupnMMa, to  cTena BToporo 
TMna 6yacT hbho npoMHee, t. e. 6yACT 6ojiee cootbctctboBaTb 
nocTSBjieHHOM 3a,aaMe. C aHajiornMHbiM nojioxeHMeM mo>kho 
BCTpcTMTbCH m b GMojiorMMecKMx cMCTeMax, xoth  TaM «3aAa- 
Ma» CTaBHTCH caMOM npMpo/ioM m, KaK npaBMjio, 3aKJiioMaeTCH 
B AOCTMXCHMM (J)yHKUMOHMpOBaHMH CMCTeMbi, HaM60JICe nOJIHO 
oGccncMMBaiomero BbixMBaHMe oco6m mjim BMAa.

TaKMM 06pa30M, B nOHHTMe OpraHM30B3HH0CTM 6M0JI0rMMCC- 
KMX CMCTCM BXOAHT nOMMMO ynop^AOMCHHOCTM CTCnCHb OOBbl- 
iuchmh ypoBHH peajiM3auMM onpejiejicHHOM cfjyHKUMM, BKjnoMan 
M B03HMKH0BCHMC COBCpiilCHHO IlOBblX (J)yHKUMM. MHaMC TOBOpH, 
CCJIM npn OUCHKC ynop^AOMCHHOCTM Mbi MOXCM yHMTblB3Tb CC 
a6cTpaKTHO, HC3aBMCHMO o t  ce Tuna m noJiyMeHHoro ac^eK Ta , 
TO, paCCMaTpMBan OpraHM30BaHH0CTb 6M0JI0rMMCCK0M CMCTeMbi, 
Mbi AOJDKHbl yMMTblBaTb ee KOHKpeTHO, OTHOCMTCJlbHO KaKOM-TO 
onpcACJieHHOM (JjyuKuMM m ec coBepuiencTBa. Cmctcmq, bwco- 
K00praHM30BaHHaa b oahom othoiuchmm, m o x c t 6bm> HM3KO 
opraHM30BaHa b ApyroM othoujchmm.

C^CAOBaTeJIbHO, BO-nCpBHX, 0praHM30BaHH0CTb HBJIHCTCfl 
60Jiee y3KMM nOHHTMCM, MCM ynOpHAOMCHHOCTbl 0praHM30BaHHbIC 
CMCTeMbi HBJIHIOTCfl MaCTHbIM CJiyMaCM ynopflAOHeHHblX CMCTeM. 
Bo-BTOpbIX, OpraHM30BaHH0CTb XapaKTepM3yCT HC 06fl3aTeJIbH0 
CMCTeMy b uejioM, ho m oxc t xapaKTepM30BaTb ee b KaKOM-TO 
OAHOM OTHOIUCHMM, npMMCM xapaKTCpMCTMKa OpraHM30B3HH0CTM 
TOM >Ke CMCTeMbi B APyrOM OTHOIUCHMM MOXeT OKa3aTbC5! 
COBCeM MHOM. HanpMMep, XMBOTHOe, BbIC0K00praHM30BaHH0e 
B OTHOUieHMM (J)yHKUMM nepCABMXeHMfl, MOXeT 6bITb HM3KO 
0praHM30BaH0 B OTHOUieHMM np^MOM 6opb6bI C XMlUHMKaMM. 
M epa ynop^AOMeHHOCTM He roBopMT 0 HanpaBjieHHOcTM 3tom 
ynopaaoMeHHOCTM, a opraHM3auMa Bcema npeAnojiaraeT 6ojice 
mjim MeHec onpeAe^eHHyio (xo ta  MHoraa m aoct3tom ho uiMpoKyfo) 
HanpaB^eHHOCTb.

Ecjim creneHb ynopHAoneHHOCTM m oxho b HacToamee BpcMH, 
KaK npaBMJio, BbipaxaTb 0npeAe;ieHH0M kojimmcctbchhom MepoM, 
to  CTcneHb opraHM30B3HH0CTM noKa He MMeeT onpeAejicHHoro 
KOJIMMeCTBCHHOrO BbipaXCHMH.

CpCAM 0praHM30BaHHbIX CMCTCM B CBOIO OMepCAb MO)KHO 
BblAeJIMTb paa/IMHHbie MX BMAbI C006pa3H0 BbinOJIHHeMblM MMM 
CJtyHKUMflM. B HaCTHOCTM, C M3BCCTHbIM npMGjIMXeHMeM MOXHO



AejiMTb oprahm 30Bah h bic CMCTeMbi Ha ynpaBjiHiomMe, ncnojiH M - 
TeJTbHblC M CaMOCTOHTe^bHbie CMCTCMbl. K  OOCJieAHMM OTHOCMTCH, 
HaripMMCp ueJlOCTHbIM opraHM3M, o6'be/lMHH!OmHM B cc6e  B BHAe 
OTACJIbHbIX 3BeHbCB yiipaBJIHIOmMC M MCnOJIHMTCJIbHblC nOACMCTC- 
Mbi. TaKMM 06pa30M, b 6mojiopmm -  M H e TOjibKO b 6 n o j]o rn n  —  

yripaBJiHiomwe CMCTeMbi hbjih iotch  MacTHbiM cjiywaeM opraHM30- 
B3HHbIX CMCTCM. FlepCXOiW OT ynopHAOMCHHbJX CMCTeM K OpraHM- 
30B3HHbIM, a OT HMX —  K ynpaBJIHIOlHMM, Mbi OCpCXOAMM OT c jiy -  
nacB 6o jiee  o6iumx ko Bee 6 o jicc  MacTHbiM, crieiiM(J)MHCCKMM.

fl03T0M y M3yiicHMc c})opM opraHM3auMM bmxoamt 3a n p e - 
TieJIbl M3yMCHMH TOJlbKO ynpaBJIHIOlIJMX CMCTeM. B MaCTHOCTM, 
b 6MojiorMMecKMX CMCTCMax 6 jia roA ap « c jio x h o c tm  m M H orooG pa- 
3MK) B3aMM00TH0IIieHMM MCXfly HMMM M3yMCHMe ynpaBJiniomMX 
CMCTCM 6C3 HKJIIO'ICHMH /ipyrMX TMTIOB CMCTeM 6blJI0 6bl 3aTpy^“ 
HMTejibiio. B paac cjiyuacn cmctcmm oju iopo m Toro x e  TMna 
BbiCTyriaiOT 3i*ecb t o  KaK yripaBjunomMe, t o  KaK McnojiHMTejib- 
Hbic. C  ;ipyroM  cTopoHbi, 6o jiee  iiimpokmm n o ;ixo ;i k Boripocy, 

ocH ou a iin u w  na paccMOTpcHMM Bcex tm tiob cm ctcm , mmcct
M p m  MeTOAMMCCKMX npeMMyiUCCTB, B M3CTH0CTM paCIUMpHCT 
B03M0)KH0CTM CpaBHMTCJIbHOrO anajIM3a CMCTCM.

Mt o 6 w M3ynaTb 4)opMbi opraHM3auMM, h c o 6x o a m m o  npeACTa- 
BMTb ce6e, xoth 6bi b o6m eM  b m ac , Ha KaKMx npM nunnax KpoMe 
ynopH/lOMCHHOCTM T oro  MJIM MHOrO TMna B03HMKaeT OpraHM3aUMH 
CMCTeMbi, npMAaioman cm ctcm c  h o b w c  CBoficTBa no cpaBHeHMio 
c «cyMMOM c a m h m u » ,  M3 KOTOpbix OHa nocTpocH a. He npeTCHAyn 
Ha McqcpnbiBaiomMM o tb c t , m o x h o  nonbrraTbcn cc})opM yjiH po- 
BaTb TaKoro po jja  npMHuMnbi npMMeHMTCjibHO k  AOCTaTOMHO 
ujMpoKOMy KJiaccy c m c tc m . 06paTMMCH CHanajia k  npocTOM y 
npMMepy.

ripc^cTaBMM ce6 e , mto n epcA  HaMM rpyaa KMpnMMeM, hbjih-
lOlUMXCH eAMHMUaMM AJIH nOCTpOCHMH HCKOCrO 3aMKHyToro 
06pa30BaHMH, 6yj\h t o  k o jioa cu  mjim 3aMKHyroe np0CTpaHCTB0, 
o ro p o x e H H o e  CTeHofi, juih xm both m x. CoBepm eHHO omcbmaho, 
MTO OTACJlbHblM KMpnMM He MOXCT npe^OTBpaTMTb HM OTTOK BOAbI,
hm yxoji nepe^BM raiom erocH  Ha njiocKocTM hcm bothoto, x o th  oh  
Bee ace HBJIHeTCH HeKOTOpbIM npenHTCTBMeM.* XMAKOCTb MJIM MeJI- 
Koe >KMB0TH0e M oryT j\BMraTbcn b jifoGom HanpaBJicHMM, h o  ohm 
AOJDKHbl O0OMTM KMpnMM, eCJIM OH JICXMT Ha MX nyTM. C 3T0M TOM- 
KM 3peHMH MO)KHO B npOCTeMIUCM CJiyMae BblACJIMTb ABa 3JieMeHTa 
KMpnMMa: n ji0CK0CTb, nepneHAMKyjinpHyio k abm xchm io, n pe- 
nHTCTByiomyio 3T0My ab h x ch m io , m nji0CK0CTb, napaju icjibH yio 
ABMXeHHFO, KOTOpyiO Mbi yCJIOBHO H330BCM npOXOAHOM. ECJIM 
CJlOXMTb PHAOM RB3. KMpnMMa, TO «npenHTCTByiOmMe» MOMeHTbl 

c 6jIMXaiOTCH M yABaMBaiOTCH, a «npOXOAHbie» MaCTMMHO B3aM- 
m oheM Tpajim 3yiotch: bm ccto  AByx npenHTCTByiomMX m MeTbipex 
n poxo^H bix  Tenepb  6yaeT  Te x e  jibs. npennTCTByiomMX, h o  y x e



Bcero ABa npoxoAHbix (raK KaK Apyrne ABa coMKHyjiiicb Ha MecTe 
COnpHKOCHOBCHMfl KHpHMHeft H nepeCTaJIH 6bITb npOXOAHblMH). 
CKJia/lblBaa KHpnMHM B CTCHy, Mbi B3aHMOHCMTpaJlH3yeM BCe 
SOAbUJC npOXOAHbJX 3ACMCHT0B, OCTaBAflfl AHlIIb ABa Ha KOHUaX 
CTCHbl. Ho CCJIH CTCH3 O0pa3yCT 3aMKHyTbIH KBa^paT, TO ce 
KOHCHHbtC npOXOAHbIC njlOCKOCTM TaK)Ke CMbIK3IOTCH H MCMC3a- 
io t. Kor^a TaKa« CTeHa yjio^Kena, t o  npocTpancTBo BHyTpn ec 
OKa3bIBaCTCH nOJIHOCTbK) 3aMKHyTbIM OAHHMH npeilHTCTByfOmH- 
MH njIOCKOCTHMH. CtCHKM KOAOAUa HAH 3arOHa Win >KHBOTHbiX
3aMbiKaioTCfl, m ciicTeM a npno6pcTacT npMHuMriHajibHO HOByK) 
ocoGeHHocTb, (J)yHKuM0 HajibH0  Bb ipaxaiom yiocH  b c iio c o Gh o c th  
YACpXMBaTb HaXOAHlUHeCH BHyTpH Hec nOABM>KHbfe 3JlCMeHTbI.

B 3T0M npHMCpe Mbi HMeeM j\ej]0 CO CpaBHHTCAbHO npOCTbIM 
cjiynaeM opraHM 3aunn, b kotopom  HOBbie cbom ctbs cHCTCMbi 
B03HHKai0T 6jiaroAapH cjioaceHHio oa h h x  sacm ch tob , c a h h h li 

H B3aHMHOM HC HTpaJIH 3a LI HH APyrHX AO TeX HOp, riOKa B3aMMHaa 
HCiiTpaJTM3auHH nOCACAHHX HC OK33bIBaCTCH nOAHOH. B 6oacc  
o 6 luch 4)opM yjinpoBKC opraHM 3aumo hc 06a 3aTe;ibH0 CBOAHTb 
K npOCTOMy CJIOXCHHK) H B3aHMHOMy BblHHTaHHIO 3ACMCHT0B. 
rio-BHAHMOMy, npaBHJibHee 6yaeT roBopHTb o HcpaBHOMepHOM 
B3aHMOACMCTBMM 3J1CMCHT0B TCX CAHHHli, KOTOpbie CKJiaAblBaiOT- 
CH B 0praHM30BaHHyF0 CMCTCMy.

npHBCACM em e ABa ripHMepa. IlepBbiH H3 hhx KacaeTca 
nCHXOAOTHHeCKOH npoGjlCMbl B03HHKH0BCHHH xyAOKCCTBCHHOrO 
o6pa3a npn cocahhchhh cocTaBAfliomHX, kotopw c caMH no cc6e 
He HMeioT emc xyAoacecTBeHHoro 3HaneHHfl, —  KpacoK, cjiob, 
IlOHflTHH H T. A. Haw60JieC HCHO T3KOC B03HMKH0BeHMe MOXHO 
npOCACAHTb Ha npOCTCMUJMX ({)0pMaX XyAO>KCCTBCHHOrO O0pa3a, 
b nacTHOcTM Ha cpaBHCHMM hah MeTac})ope. KorAa, HanpHMep, 
no3T nnuiCT: «CeAOio iphbom MamcT M opc», y HHTaTCAH, KaK 
npaBHAO, B03HHKaeT KapTHHa MOLUHHX BaJlOB C 6CAbIMH («c e -  
AbIMH») rpe6HHMM, pHTMHHHO B3AblMaiOmHMHCfl Ha UIHpOKOM 
mopckom npocTope, — KaprHHa, CBH3aHHaa c omymcHMeM 
CB060AW, CMJIbI H, MOKCT 6b!Tb, OnaCHOCTH. OTKyAa 3T0? 
Hh b CAOBax «ceAaa rpHBa», hh b caobc «M ope», hh Aaace 
b n0Apa3yMeBaeM0M 3ACCb CAOBe «BOAHa» HHnero 3Toro KaK 
6yATO 6bl HeT. OAHaKO CACAyeT nOMHHTb, HTO npH OpraHH33UHH 
CHCTeMbi, o 6AaAaiomeH hobumh CBOHCTBaMH, Mbi BcerAa mohccm 
npcAnoAaraTb, h to 06'beAHHfleMbie eAHHnubi (b  a 3hhom cjiynae 
cjioBa-noHaTHa, b tom hhcac h riOApa3yMeBaeMbie) hbahiot- 
Cfl CJIOXHblMH. TaK, CAOBO «rpHBa» MOXeT aCCOUHHpOBaTbCH 
H C KOHCKOH rpHBOH, H C JIbBHHOH, H Aa>Ke C HCAOBeHCC- 
koh «rpHBOM». Eme cjio>KHee noApa3yMeBaeMoc b npHBeAeHHOM 
cpaBHeHHH c a o b o - noHHTHe «BOAHa»: 3 to MoaceT 6biTb MeAKaa 
pa6b h uiTopMOBaa BOAHa, BOAHa Ha necKe h paAHOBOAHa,



90 p a ;j;p i hepbmH. o t  TEirrojiormi k teopm h chctem

BO jiHa H a p o A H o ro  B03M ym cH M H  m BOJiHa KaK  a 6cT p aK T H o e  H a - 

yMHOC nOHHTMC. B c c  3TM B03M0>KHbIC CM b lCJlb l, CCTCCTBCHHO, 

B riOp^AKC yCJIOBHOM CBH3M BbI3bIB3IOTCH npM  npO M 3HCCeHMM 

3T o ro  cjiO Ba. Ho H arA flAH O  ohm  o n e H b  nAoxo coB M ecT M M b i. 

n03T0My OHM B33M M H0 HCMTpaJIM3y iOTCfl. C raH O B H C b  UJMpOKMM, 

CAOBO TepHCT CBOK) H arJIflAH y iO  M 3M 0UM0HaJlbHyK ) B b ip a3MTCAb- 

HOCTb. To >Ke, XOTfl M B MCHblUCM  CTCOCHM, KaCaCTCH CAOBa 

«rpMBa». n p M  3to m  noMTM Bee a c co u M a u M M , rp y n n M p y io m M e c H  

B O K py r CAOB-nOHHTMM «BOAHa» M « rpM Ba» , p a 3JlMMHbI. P a 3J1H - 

Men M aTcpM a ji, 4)op M a , cm m ca . M b c c  >Ke cp cam  hm x ecTb  

HCMTO 06m c c  —  B (J)OpMC, UBCTC, B ABM>KCHMH p a 3M a iliM C T0M 

M o p c K o ii b o j ih w  m « ccaom  rpM Bb i» . C 6jiM>Kafl mx, M b i c p a 3y  

y cM JiM BacM  c x o a h m c  3j ie M eH T b i 0T6p a cw B a cM  Bee h c c x o a h o c .  

O rn a A a io T  m BOJiHa n a  necK e, m BOJiHa n a p o A H o ro  B03M y - 

m eHH H , m MCJIK3M p$i6b m t .  A  - ohm  r io A a iu iH io T ca  6J ia ro A a pH

IIOJIHOMy HCCOOTBCTCTBM K) C «MaiUymCM rpMBOM». OcTaCTCfl Ta 
eAMHCTBeHHaH ({)OpMa BOJIHbl, KOTOpaH YAOBJICTBOpHCT 3T0My 
COOTBCTCTBMK). O H a, CCJ1H MOXHO TaK Bbipa3HTbCH, OCTaBUJMCb 
6C3 KOHKypMpyfOIUMX, HeMTpaJIH30BaHHbIX accouMauMM M A a x e  
6yAylIM CyMMMpOBaHHOM CO CXOAHbIM 06pa30M «CeAOM rpMBb!», 
cpa3y 3anoAH «eT  CBoeii HarAflAHOCTbK) bcc n o jic  co3HaHMH, bcio 
cc[)epy 3M0UMM MMT3TCJ1H MJIM CAyiuaTCJIfl. 3K0H0MH0CTb CpCACTB 
o6ccncHMBacT hc raribKO TOMHOCTb m c a m h c t b c h h ocTb o6pa3a, 
HO M e ro  OAHOMOMCHTHOe B03HMKH0BCHMC. AHaJIOrMHHO MO>KHO 
mHTcpnpcTMpoBaTb m co3AaHMC xyAO>KCCTBCHHoro o6pa3a B >KM- 
BOnMCM M ApyrMX BMAaX MCKyCCTBa: B33MMHOe MCKJIIOMeHMe Bccro 
HeCOBMeCTMMOrO (HarAHAHO MAM 3M0UM0HaJIbH0) B OpraHM3y- 
eMbix 3BeHb«x o6pa3a m ocBo6o>KAeHHe m B3aMMHoe ycMJicHMe 
CXOAHOI'O.

/IpyroM npMMep KacacTca B03M0>KH0r0 acmctbmh c j io x h u x  
jieKapcTBeHHbix bciu cctb . PaccMOTpMM b KanecTBe MJUiiocTpauHH 
coneTaHMe KO(f)eMHa m 6poMMCToro hbtpmh, peKOMCHAyeMoe 
M. n .  riaBAOBbiM. n o  e ro  CAOBaM, 3 to  co'ieTaHMe npeAJio>KM- 
Aa M. K. neTpoB a, a o h  nepBOHanajibHO OTBepr e ro . Ko({)eM H 
ycMjiMBaeT n p ou ecc  B036yacAeHMfl, a 6poMMCTbiM HaTpMM —  
TopMO>KeHMe. naBJioB cneji 3Ty CMecb 6eccMbicjieHHOM, TaK KaK 
AeMCTBMe OAHoro cocTaBJiHiomero HeMTpajiM3yeTCH acmctbmcm 
A p yro ro . Ha AeAe ace 3 to  coneTaHMe onpaBAajio cc6h. Pa3raAKa, 
nO-BMAMMOMy, COCTOHJia B TOM, MTO TOpMOXCHMe eCTb He npOCTOe 
«MMHyc B036ya<AeHMe», a bktmbhmm n p ou ecc  e ro  noAaBAeHMH. 

B ueHTpajibHOM HepBHOM CMCTCMe BpeMCHHO cocym ecTB y ioT  
paMOHbl TOpMOXeHMH M B036y>KAeHMfl, M MX HeAOCTaTOMHafl KOH- 

TpaCTHOCTb MOXCT npMBOAMTb K naTOAOTMMeCKMM nOCACACTBMHM. 
Co3AaHMe npeAnocbiAOK ajih  ycMAeHMH B036yacAeHMfl noBbiiuaeT 
3Ty KOHTpaCTHOCTb, KaK M B03MO>KHOCTb 60Jiee TAy60K0r0 TOpMO-

xeHMH. E cam  b OTHoiueHMM o6 m en  tc h a c h u m m  k  B036yacAeHHi0



MJIM TOpMOXCHMFO BCCM HCpBHOM CMCTeMbI K0(J)eMH M 6pOM 6ojICe 
MJIM MCHCe aHTarOHMCTMMHbl, TO JUIH yBejlMMCHMH KOHTpaCTHOCTM 

COCCACTByiOmMX B036>0KaCHHbIX M 3aT0pM0>KeHHbIX UCHTpOB OHM 

OKa3bIBaiOTCH CMHCpTMCTaMM, MTO yXC HBJIHCTCH n0Jie3HbIM2̂ . 
3 t o  mo>kho M3o6pa3MTb rpac})MMecKM (cxcMa 1).

K  K  I<

+

B

BpOMHCTblfi
HarpHfi

Ko(})eHH 

CxeMa 1

Ha ocm a6cuMCC 3ACCb M306pa>KeH0 bjimhhmc c o o tb c tc tb c h h o  
6poMMCToro HaTpMH m KO({)CMHa Ha o 6iumm nepcBCC n pou cccoB  
TOpMOKCHMH (T )  MJIM B036y)KJieHMH (B ) B UCHTpaJIbHOM HCpBHOM 
CMCTCMC. B 3T0M OTHOUICHMM ACMCTBMC KO^CMHa M 6pOMMCTO- 
TO H3TpMH aHTarOHMCTMMHO M B KOHCMHOM SC^eKTC  B33MMH0 
HeMTpajiM3ycTCH no jiH ocTbio  (KaK M306pa>KeH0 Ha cxcM e) mjim 
0TM3CTM. 3aT0 BJIMHHMC Ha KOHTpaCTHOCTb ( K )  JIOKaJIbHbIX 

ynacTKOB top m oxch m h  m B036yacaeHMH CKJiaatiBaeTCH, m b ko- 
HeHHOM 3C[)(t)eKTe B OCHOBHOM B03paCTaeT MMeHHO 3Ta BejIMMMHa 
CO BCeMM nOCJieACTBMHMM. Mbi He M3o6pa3HJIM 3^ecb ueJIbIM 
PHA APyrHX BJIMHHMM 6pOMa M KO(f)eMHa, KOTOpbie He MMeiOT 

3HaMeHMH b AaHHOM cjiyMae m nacTO 0CTaK>TCH noanoporoBbiM M : 
pa3^pa>Kaiomee bjimhhmc 6poM a Ha cjiM3MCTbie m K o x y , acmctbmc 
KOc[)eMHa Ha cep jm e  m cocyab i BHe HepBHOM cm ctcm w m t . a .  Mbi 
JIMIUb npOMJIJIIOCTpMpOBaJIM B03M0>KH0e TOJIKOBBHMe B3aMMOACM- 
CTBMH 6pOMMCTOrO H3TpHH M KO(f)eMHa B pa3p e 3e, OTMeneHHOM 
M. n .  IlaBjioBbiM . Be3 cneuM ajibH oro aHajiM3a b KaacaoM oxaejib - 
hom cjiynae Hejib3H HacTaMBaTb Ha onpeaejieHHOM  TOjiKOBaHMM 
3tom n p o6jieMbi, h o  h ccom h ch h o , mto caMbiM npMHUMn nojixoAa 

c cyMMauMeM ocHOBHoro 3c[)(t)CKTa m 6e3 cyMMauMM n o 6oMHbix 
b (JjapMaKOjiorMM HepeAOK. TaK b m3bccthom  MMKCrype Bex- 

TepeBa cocamhactch T0pMO3nmee (ycnoKaMBaiomee) acmctbmc 

Toro  ace 6poMMCToro HaTpMH m KoaeMHa, xo th  MexaHM3M 3Aecb 
HeCKOJIbKO MHOM.

riepeXOA« B 3BOJHOUMOHHyiO o6jiaCTb, MO)KHO OTMeTMTb, MTO 
pa3JIMMMe pa3H0BMAH0CTeM OAHOrO BWJ12L, KOTOpoe MODIO 6bl

2) n o  npejjcTaujieHHK) M. n . riaBJiOBa, 6ojibmaa KOHTpaCTHOCTb bcact Bcjicii- 
CTBHC OTpHUaTC/IbHOH HHflyKUHH K JiyHUICft KOHIICHTpailHH H flHCfK̂ CpCHUHailHH 
npoueccoB B036y>KAeHMH H TOpMO*CCHH5I.



6biTb AOcTMrHyTO oahom KpynnoM MyTauMCM, nam e AOCTMra- 

eTCH CyMMMpOBaHMeM 3C})(t)CKTa p «A a  pa3HbIX (HCaJIJICJIbHblx), 
h o  noAo6Hbix no npoHBjieHMio MyTauMM. 3 t o ,  ohcbm aho, o6t>- 
HCH^eTCH tcm , h to  06biHH0 KpynHbie nojie3Hbie MyTauMM Hap^Ay 
C OCHOBHblM nOJIOXHTCJ1 bHblM npM3H3KOM 06yCJI0BJ1MBaf0T h c y - 
mecTBeHHbiM, name Bcero HOKejiaTejibHbiM no6onHbiM s ^ c k t ,
TOXC AOCTaTOHHO M3CCMBH bIM. MeJIKHC HCC MyTauMM, XOTfl 
ohm  m M oryr T o x e  HMeTb nponopuMOHajibHbie H exejiaTe jibH b ie  

3(J)(J)CKTbi He MoryT 6biTb noAo6paHbi TaK, hto  nocjieAHM e npoTM- 
BOnOJIOXHbl M HeHTpaJlM3yFOTCH, MJIM XOTH 6bl CTOJIb pa3JIMHHbI, 
HTO HC CyMMMpyfOTCH M npM MaJIOM MX 3H3HCHMM HC nepeXO- 
a h t  onacHOM rpaHMUbi. rpac})MHecKM TaKMe MbicjiMMbie cjiynaM 
M3o6pa)KeHbi Ha cxeMax 2 m 3.
------------------- ►  3/iecb r0pM30nrajibH0M ctpcjikom  ( I ( )  M30-

M u 6paxeH O  nojie3H oe msmchchmc uBCTa. Myra- 
f  X umm (M )  Ha cxeM e 2 b iio jih c  M orjia 6 bi o 6 e c n e -

MMTb 3TO M3MCHCHMC, HO CC AOriOJIHMTCJIbHblM 

X6Ma KpynHbiM npM3HaK X  (HanpMMep, c ab m t onTM-
MajibHoro jvih opraHM3Ma 3HaneHMfl BHeuiHeM TeM nepaTypbi) 
cjimujkom bcjimk, m MyrauMH, yjiyHiuaa OKpacicy, ACJiaeT x m - 
b o th o c  HenpM cnoco6jieHHbiM  b ApyroM  othoujchm m . H H oe  a c jio  
npM cyMMauuM mcjikmx MyTauMM ( m i ,  m 2, m3, 7714 Ha cxeM e 3 ). 
3Aecb Ka>KAoe HanpaBjieHMe (y r o j i )  ctpcjikm  03HanaeT acm ctbm c 
Ha HOBbiM npM3HaK. MyrauMH m 1 BnojiHe noAO0Ha MyrauMM 
Ha cxeM e 2, h o  ee npM3HaKM cjia6ee Bbipaacenbi; m 2 ycMjiMBaeT 
ee ochobhom  npM3H3K ( I f ) ,  h o  HefrrpajiM3yeT BpeAHoe acm ctbm c 
npM3HaKa x , TaK KaK MMeeT npoTMBonojioacHbiM npM3HaK ( - x ) .  
y  MyrauMM m 3 m m 4 Toace ecTb AonojiHMTejibHbie (H eBbiroAH bie) 
npM3HaKM y m z. Ohm Aaace He HeMTpajiM3yiOTCH npM cyMMa- 
UMM, HO MX BCJIMHMHa MaJia M MOXCT HC 6blTb CymeCTBeHHOM 

AJIH XM3Hecn0C06H0CTM 0C06m. A  o6lUMM MTOr n o  OCHOBHOMy 
npM3HaKy —  t o t  ace, h to  y  KpynHOM MyrauMM Ha cxeM e 2.

-X  y y

+  +  >— ---------------------» »
’ m x m 2 m3 ^  m4 *  /{
X z z

CxeMa 3

H3JIO)KeHHbIM nyTb C03AaHMH HOBbIX CBOMCTB CMCTeMbi 
(n o  CpaBHeHMK) C COCTaBJIfllOmMMM MX eAMHMUaMM) HBJIflCTCfl, 

bmammo, AOCTaT0HH0 HacTbiM, xo th  n0-pa3H0My o6HapyxM BaeTC« 
y  pa3Hbix TMnoB cmctcm. K or^ a  Mbi nepexoAUM k npodneM e 4)opM 

opraHM3au(MM xm bw x cmctcm , b KanecTBe OAHoro m3 o ch o b h w x  
BbiABMraeTCH B onpoc 0 tom , KaK o6ecnenMBaeTCH on peAejieH - 
HaH c[)yHKUMH CTpyKTypOM CMCTeMbi, K3KMe 3aKOHOMepHOCTM



xapaKTcpHbi ajih  KaacAoro TMna cmctcm. K jiaccM ^M UM pya b ca- 
mom o 6 iucm bmac HaM6ojiee pacnpocTpaHCHHbic 6M0Ji0rMMCCKMe 
CMCTCMbl, MOWHO BblAeJIMTb ABa npOCTCMUJMX KpaMHMX TMria: 
AMCKpeTHbIM, MJIM KOpnyCKyjIflpHblM, M >KCCTKO({)MKCMpOBaH~ 
HblM [18, 13, l l j .  riepBblM TMI1 MO>KHO 0XapaKTCpM30B3Tb KaK 
CMCTCMbl, COCTOHLUMC M3 OAHOTMnHblX, 60JlCe MJIM MeHee B33MMHO 
33MCHMMbIX eAMHMU! C TOM KM 3pCHMH M3JIO>KCHHOrO MCX3HM3M3 
OHM HBJIflfOTCH CpaBHMTCJlbHO HH3KO OpraHM30BaHHbIMM. TaKOBbI 
o c o 6m OAHoro BMAa m OAHoro nojia , TaKOBbi k jictkm  oahom  TKa- 
hm, aju iejioM op({)H bic napHbic tch w ; c M3bccthwmm oroBopKaMM 
TaKOBbi 2CC M MHOXeCTBCHHblC OpraHbl B OAHOM OpraHM3Me —  
najibubi Ha pyKax, 3y6bi, OAHOTMnnbic AOjibKM b ticmchm m t . a .
3T0T TMn XMBbIX CMCTCM CXOACH C CMCTCM3MM HC>KMBOM npMpO- 
Abl, B KOTOpbIX I'OCnOACTByiOT CTaTMCTMMCCKMe 3aKOHOMCpHOCTM, 
B np0TMB0n0J10>KH0CTb CTporo OpraHM30BaHHbIM MCX3HMMCCKMM 
CMCTCM3M. O  pa3JlMMMM 3TMX AByX TMnOB CMCTCM TOBOpMJI B CBOC 
bpcm h  3 .  U fpcAM H rcp [26]. E ro , OAHaKO, MHTcpccoBajia a n ep re - 
TMMCCK3H CTOpOHa BOnpOCai 3aKOHOMCpHOe HapaCTaHMC 3HTP0- 
riMM B CT3TMCTMHCCKMX CMCTCMax M TCOpCTMMCCKM B03M0)KH0e 
ABM>KCHMC nOHTM 6C3 HapaCTaHMH 3HTp0nMM B MACaJIbHO n ocT po - 
CHHOM «MexaHMMCCKOM» CMCTCMC TMna njiaHCTapHOM CMCTCMbl, 
MAcajibHbix MacoB 6c 3 rpcHMa m t . a .  Hac w e b ash h om  cjiyMac 
MHTcpccycT hc SHcpreTMMecKaa, a 0praHM3auM0HHaa CTopoHa.

HucKpemHbie cucmeMbi. Cmctcmu nepBoro TMna b mmctom 
BMAC COCTOflT M3 eAMHMU, npaKTMMCCKM He CBH3aHHbIX A pyr
c ApyroM. Mx o6'bCAMHHCT OAMHaKOBOc oTHOuicHMe k cpeAe, 
3acTaBAaiomce mx bcctm cc6h cxoaho Aawe 6e3 hbjimmmh npaMOM 
cbh3m Apyr c ApyroM. B wmbom npMpoAe TaKHc cmctcmw Mpc3Bbi- 
MaMHO pacnpocTpaHCHbi. CaMO no cc6e o6i»CAMHCHMe mhowcctbb 
OAHOTMnHbIX eAMHMU B nOAo6HyiO CMCTeMy, KaK npaBMJIO, JIMLLIb 
He3HaMMTeAbHO noBbiiuacT ypoBCHb mx o 6meM opraHM3auMM. 
B HeK0T0pbix cjiyMaax TaKaa CMCTCMa m oxc t paccMaTpMBaTbca 
noMTM KaK npocTaa cyMMa bxoahiuhx b Hee camhmu — oco 6eM 
BMAa, 3PMTP0UMT0B M T.A* OAHaKO HepeAKO OHa O0JiaAaCT 
60JIbIU0M ueHHOCTbK) C TOM KM 3peHMfl npMCn0C06jieHMfl: CM
CTeMbI nOA06HOrO pOAa OTJIMMaiOTCfl 60JIbIU0M njiaCTMHHOCTbK): 
CAMHMUbI, M3 KOTOpbIX OHM COCTOflT, CpaBHMTCJIbHO B3aMM?IO 
He3aBMCMMbI M nOABMWHbl. IloSTOMy nOA BJIMHHMeM pa3JIMM- 
HblX BHeiUHMX c})aKTOpOB OHM Cn0C06HbI K pa3H006pa3HbIM 
ncpeMCmeHMHM M KOMGMHaTOpMKC. McxaHMMCCKM 3TO BMAHO, 
HanpMMep, npM nepcABMwcHMM KpoBM no cocyAaM. TlpM nojiOBOM 
pa3MHOxeHMM oco6n, HecymMC pa3jiMMHbie npM3HaKM, cnoco6- 
Hbl K CKpeiUMBaHMK) B pa3JIMMHbIX KOM6MHaUM5IX, n03B0JIHK)mMX 
nojiyMaTb o 6'beAMHCHMe pa3jiMMHbix nojie3Hbix npM3HaKOB. 3 t o  
npoMcxoAMT, OAHaKO, jiMiub 6jiaroAapa HajiMMMio «KopnycKy- 
JI5lpHOCTM» TaiOKe M B CMCTCMC HaCJlCACTBCHHOCTM, B yCJIOBMHX



KOTOPOH Ka>KAbIM HOBbIM nOJlC3Hb!M H aCjl e ACT BC H H bl ft 4)aKTOp 
m o k c t  BbiTecHHTb CTapbift, cbo6o ah o  KOM6MHMpyflcb c ApyrM - 

mm 4)aKTopaMM, 3aTparMBaKMUMMM MHbie npn3HaKn. H anpH M ep, 
npM IipOABHXCHMM Ha CCBCp AAH >KMBOTHbIX MOKCT OKa3aTbCfl 
nOAC3HOM 3aMCHa TCMHOM OKpaCKM Ha CBCTJiyiO 0C3 CymeCTBeH- 
HblX H3MCHCHMM MHOrMX ApyrMX npM3HaKOB.

C TOM KM 3pCHHH CB060AbI KOMUMUMpOBaHMfi HaXOAMT 06%- 
HCHeHMe UCAblM p «A  T3KMX 0C06CHH0CTCM H3CACACTBCHHbIX 
MCX3HM3MOB, KOTOpblC MHOI'Aa BbI3bIBaJIM HCAOyMCHMe CBOCM BM- 
AMMOM npOCTOTOM! HC3aMKHyT0e AMHCMHOC pacnOJlOKCHMC TCHOB 
b xpom ocom c, KOTopoe, KaK noKa3ajiM pacMeTbi, o 6ecneMMBaeT 
MX HaM60JTCC CB060AHyK) KOM0MHaTOpMKy; CpaBHMTCJlbHO y3K0C 
BJIMHHMC 60JIbLUMHCTBa HaCJlCACTBCHHblX c})aKTOpOB Ha 0AM H 
MJIM Iic60j lb lll0c KOJIMMeCTBO npM3H3K0B; MaJiafl CTeneHb MX 

B33MMOACMCTBMH M T. A. 116|. 3ACCb BMAMMaH npOCTOTa M «K 0p - 
nycKyjiMpnocTb» 6biJiM AOCTnniyrbi, no KpaMHCM Mepe oTMacTM, 
BTQpMMHO, tu k  kuk TojibKO ohm o 6ccnc*iMBajiM naM6o jice  AerK oe 
P33ACJ1CHMC M K0M6MHaT0pHKy npM3IiaK0B M, CJlCAOBaTCAbHO, 
HaM60AbUJMM 3({)(t)eKT CCTeCTBCHHOTO 0T60pa.

CTOJlb >Ke CJ10>KHbIM nyTb, KaK HaCAeACTBCHHbie MexaHM3MbI, 
npoACJiaJia m Apyraa «K op riycK y jiflpH a fl» CMCTCMa —  CMCTeMa n p o - 
cTbix pec{)JieKropHbix pcaKuMM. H eK 0T0pbie 3apy6e>KHbie yMCHbie 
KpMTMKOBBJlM yMCHMC M. n .  riaBJIOBa, CMMTafl, MTO OHO Mpe3MCp-
h o  yn pom aeT  McxaHM3M noBCACHMH. EMy np«M O ct3bmam b ynpeK  
npeACTaBJieHMe mmchho o «K 0pnycKyAflpH 0M» CMCTeMe noBCAe- 
hmh, cAaraiomeMCH M3 x o p o u io  OTrpaHMMeHHbix OTAeAbHbix 
6e3ycAOBHbix m ycjioBHbix peaKUMM. A * .  3 .  KorxMJUi 3KcnepM- 
MeHTajibHo noKa3aji, mto Ha paHHMX ctbam ^x pa3BMTMH noBeAe- 
HMe ammmhok 3mc})m6mm He pacnaAaeTCH Ha OTAeAbHbie peaKUMM, 
a mmcct HeAMc})4)epeHUMpoBaHHbiM xapaKTep [8]. Ha stom  o c h o -  
B3HMM OH AeAaJl HeBepHbIM BblBOA o TOM, MTO TaKOM TMn peaKUMM 
HBAflCTCH OCHOBHbIM M y  B3pOCJlbIX 0C06eH. OAHaKO B ACMCTBM- 
TeAbHOCTM 3T0 AMUIb yKa3b!BaeT Ha nyTM pa3BMTMH OT «CJIMTHOM» 

peaKUMM k noBCAeHMFo, CAaraiomeMycH M3 «KopnycicyAH pH bix» 
peaKUMM, KaK pa3BMTMC OpraHM3Ma M3 OAHOM KJICTKM —  OnJIO- 
AOTBopeHHoro HMua —  He m ch h ct c})aKTa CA0>KH0r0 KJieTOMHoro 
CTpoeHMH BO B3pOCAOM COCTOflHMM. KcTaTM, MO)KeT 6bITb, 
He rABBHblM, HO BCe x e  CymCCTBCHHblM npeMMyiUCCTBOM MHOrO- 
KJieTOMHOrO CTpoeHMH HBAflCTCfl TOT X e  «KOpnyCKyAflpHbIM» TMn 
cTpoeHMH, oGecneMMBaioiuMM nepeABM>KeHMe k jic to k  b n p ou ecca x  
3M6pM0HaAbH0r0 pa3BMTM« m b p^Ae npou eccoB  y  B3pOCAOrO 
opraHM3Ma, a T a o c e  no3BOAfliomMft np0M3B0AMTb ot6op  OTMMpa- 
lOIUMX KJieTOK (pOrOBOft 3nMTCAMM, KJieTKM KpOBM, TpaBMMpOBBH- 
Hbie KJieTKM pa3AMHHbix TKaHeft m t. a . )  TaK, mto 3T0 He O Tpaxa- 
CTCfl Ha CyAb6e ApyrMX KJieTOK, KOTOpbie HC TOAbKO COXpaHHIOTCH 
HenoBpc)KAeHHbiMM, ho m 3aMemaioT co6oft norMGuiMe.



B uejiOM m oxho CKa3aTb, mto «KopnycKyjiapHoe» CTpoe- 
HMC CMCTCM 06jICrHaeT KOM0MHaTOpMKy M npoucccbl 0T60pa 
b CMCTCMax. Ha TaKoc noHMMaHMC mmciotch yKa3aHMH y x c  
y K. A. TMMMp«3CBa, no/iqepKMBaBuiero, h to  He3aBMCMM0CTb 
npM3HaKOB Apyr o t  apyra (HepacTBopacMocTb npM cKpemM- 
b3hmm) AaeT 0CH0By juih ycrieiuHoro tchchmh cctcctbch hoi'o  
OT6opa m cHMMaeT to  B03paxeHMC npoTMB nocjie/iHero, KOTopoe 
JlapBMH CHMTaji caMbiM onacHbiM j v m  cbocm TeopMM [22\.

PaCCMaTpHBaCMbIM HaMM TMI1 CTpOCHMH n03B0J!HCT CMCTC- 
MaM, o6jia,aaiomMM mm, a#cKBaTHO npMcnoco6ji5iTbCH k caMbiM 
pa3JlMlIHbIM BHeiUHMM yCJIOBMflM. 06pa3HO TOBOpH, OHM COCTOflT 
M3 MHOXCCTBa OmCJIbHblX KMpnMMCM, a 3T0 AaCT B03M0XH0CTb 
C03^aBaTb BpCMCHHbIC MJIM nOCTOHHHblC CTpOCHMfl JIK)60M apXM- 
TCKTypbl, HTO, KOHCHHO, HCB03M0XH0 M H  CMCTCM MOHOJIMTHbIX, 
B KOTOpblX COCTaBJIHIOmMC MX CAMHMUbl XeCTKO CBH33HbI MCXHy 
co6om. npM 3tom 4)aKTopw, nepecTpaMBaiomMe TaKMc cmctcmw, 
MoryT jiexaTb KaK bo bhciuhmx ycjiOBMax, TaK m b 6o;iee BbicoKO- 
0praHM30BaHHbix MHTcrpMpyiomMx McxaHM3Max caMoro opraHM3- 
Ma. TcHOTMn BM/ia 4)opMMpycTCH nyreM OT6opa, npoM3Bo;iMMoro 
B OCHOBHOM (j)aKTOpaMM BHCLLIHCM Cpe^bl. KOM0MHaUMM no- 
BC^eHHCCKMX pcaKUMM TaKXC MOiyr C03AaBaTbCH KOM0MHauMeM 
Bbi3biBaioiuMX mx bhciuhmx 4)aKTopoB. B ApyrMx cjiynaax apxH- 
TCKTypa nOBCACHMH, B KOTOpyK) BXOAflT TaKMC pcaKUMM, MOXeT 
6biTb oGycjioBjieHa acmctbmcm tcx  mjim mhwx bmciumx MHTerpM- 
pyiOmMX 4)aKTOpOB B CaMOM UCHTpaJIbHOM HCpBHOM CMCTeMC3).

TaKMM 06pa30M, b oahmx cjiynaax Mbi mmccm aejio co ctm- 
xMMHbiM o t6opom TMna cctcctbch horo  OT6opa, b apyrMX — 
C OT0OpOM, npOMCXOAHIUMM B CaMOM opraHM3Me, HO He CTM- 
XMMHO, a Ha OCHOBC MCX3HM3MOB, KOTOpbIC caMM Bbipa60TaJIMCb
b npoucccc AiiMTe^bHOM 3bojiioumm (o t6op pcaKuMM, o t 6op
COCTapMBUIMXCH MJIM AC({)eKTHbIX KJICTOK M T. J I .) . Bo BCCX 
cjiynaHX KopnycKyjinpHbie cmctcmw ojiMHaKOBo o6ecneHMBaiOT 
He3 KOH0MH0e, ho rM6Koe npMcnoco6jicHMe k HeHanpaBjieH- 
hwm, 3apaHec HenporH03MpycMbiM M3MeHeHMHM cpeabi, 6y^b to  
B 3BOJIIOUMM BMAa, B MH^MBMAyajIbHOM nOBCACHMM M T. JI.

«)KecmKue» cucmeMbi. FIpoTMBonojioxHbiM TMn cmctcm xa- 
paKTepM3yeTCH XCCTKOC})MKCMpOBaHHbIMM CBH3HMH COCTaBJIfllO- 
mMX MX 3BeHbeB, H3JIMHMC MJIM (f)yHKUM5I Kaxaoro M3 KOTOpblX 
HBJIHeTCH He06x0AMMbIM yCJIOBMeM ({jyHKUMOHMpOBaHMH BCeM 
CMCTeMbi. TaKOBbi, HanpMMep, nocjieAOBaTejibHbie 3Tanbi b 3m- 
SpMOHOJIbHOM pa3BMTMM TJia3a, Tiie M3 nepBMHHOM HepBHOM 
nJiacTMHKM pa3BMBaeTc« rjia3HOM Soksji (Gyaymaa ceTHaTKa),

3) LXanec006pa3H0CTb sthx npocrbix K0M6HHauHft o6yc.noBJieHa TeM, hto 
Kaxaaa H3 sthx peaKuHfl no oTaejibHocrH yxe hmcct uejiecoo6pa3Hbift xapaicrep, 
aocTHmyTbiii B npouuibie anoxn nyreM ecrecTBeHHoro 0T60pa uejibix 0praHH3M0B.



nocjieAHMM b cbo io  o 'iep e ;ib  MHAyuMpyeT pa3BMTne xpycTajiMKa 
m t .  j\ . TaKOBbi b nonyjiHuMH ABa b33Hmho AonojiH H iom M e no jia , 

KaacabM M3 KOTOpbIX BbinOJIHfleT HeoGxOAMMyK) ({)yHKUMK), y  BblC- 

lumx xMBOTHbix He3aMCHMMyio o c o 6hmm a p y ro ro  n o jia  (y  hm3uimx 

B03M0>KHbi cjiyHaM 6cccaM u oB oro , riapTCHoreHCTMqecKoro pa3BM- 
TMh). TaKOBO B3aMMOOTHOliieHMC pa3JlMlIHblX CMCTeM OpraHM3Ma, 

nanpHMcp, CMCTeMbi KpoBoo6pameHM8 m nmuicBapehmh. Ka>Kiia« 

M3 HMX He06X0AMMa M HC MOXCT 6bITb 3aMeHCHa ApyrOM.

Pa3yMeeTC«, Mbi 3Aecb roBopMM o xecTKM X cbh3hx He b Me- 
xaHMMecKOM, a b opranM3auMOHHOM CMbicjie: oco6m  pa3jiMHHoro 

rio;ia MoryT 6biTb JierKO 0T/iejieHbi a p y r  o t  ap y ra  npocTpaH - 

CTBeHHO, Aa>KC 6e3 BpCAa JXJW HMX CaMMX. H o  >KCCTKaa CMCTCM3 
pa3MHOxceHMH, T p e6 y iom a « (fjyHKUMM o6om x nojioB , 6yacT  n o ;i-  
nocTbio Hapym ena.

KaK BMflHO, >KCCTKOC})MKCMpOBaHHbie CMCTCMbl ClUC B 6oJIb- 
iueM Mepe, mcm KopriycKyjiapHbie, MoryT MMerb oncHb pa3Hbie 
(jjUpM bl M CipuCHMC. 0 6 lU,CM y HMX HBJ15ICTCH TOJIbKO MMCH- 
HO «)KCCTKOCTb» CBH3CM. MllOrMC BMjJbl CTpyKTyp 3T0r0 TMna 
MoryT iipe3BbmaMHO cMjibHO noBbimaTb ypoBCHb o p ra n M3auMM 
CMCTCM no CpaBHeHMK) C TCM, MTO MMCCTCfl B OTACJIbHblX CO- 
CTaBJlHIOmMX MX 3BeHbHX. TaK, M3BCCTHbI CBCTOHyBCTBMTCJIbHbie 
opranbi HM3LUMX xMBOTHbix, jiMiueHHbic xpycTajiMKa MJIM aHa- 
jiorMHHbix npM cnoco6jienM ft (AMa4)parM mjim opMCHTMpoBaHHbix 

MHOXeCTBeHHbIX 4)aCCTOK), n03B0JIHK)mMX nOJiyHMTb HeTKO BOC- 
npMHMMaeMoe M3o6pa>KCHMe ot OKpy>KaiomMX mx npeAMCTOB. 
noAo6nbie npMMMTMBHbie opraHbi AaiOT Hpe3BbinaMHO Majio mh- 
({jopMauMM no cpaBHeHMio c r;ia30M, r j\ e  ceTHaTKa AonojiH eH a 

npejioMJiaiomMMM cbct cpe^aMM m m o x c t  BoenpwHMMaTb tohho  
o({)opM^eHHoe M3o6paxeHMe. B to  x e  BpeMH n o H jrm o , hto 
caM 3tot npe^OMJiaiomMM annapaT 6e3 CBeTonyBCTBMTejibHoro 
coBepiueHHO 6ecnojie3eH.

O^HaKO, KaK npaBMjio, TaKMe cm ctcm h, b onpeAejieH H bix 
OTHOLLieHMHX BbIC0K00praHM30BaHHbie M 3K0H0MHbIC, OKa3bIBa- 
io tch  ropa3AO MeHee tmGkmmm m cnoco6HbiMM  k nepecrpoM K e, 

neM «K op n ycK y^apH b ie» CMCTeMbi. B cjiynae noJiHofi <okcctkoctm » 

CBH3CM mx 3({)(t)eKTHBH0CTb onpe;jejifleTC fl corJiacHO «npM HuM ny 
H aM M eHbLUM X», CC[)OpMy^MpOBaHHOMy B CBOe BpeM fl JXJin paCTeHMM 

HeMeuKMM xmmmkom JIm6mxom m ycTaHaBjiHBaiomeMy, h to  pocT  
paCTeHMH npaMO 33BMCMT OT KOJIMHeCTBa T oro  Heo6xOAMMOrO 
eMy BemecTBa, KOToporo b noHBe j i n n  Hero o c o 6 c h h o  Majio. 

no3>Ke 6buio ycTaHOBjicHO, h to  npMMeHMTejibHo k pacTeHMHM 

3T0T npMHUMn Tpe6yeT M3BCCTHbIX yTOHHeHMM [6 ], OAHaKO OH 

OKa3ajica npMMCHMM b ropa3AO 6 o jiee  pa3Hoo6pa3Hbix cjiyHaax. 
^ a x e  AaJieKO 3a npe^ejiaMM 6M0Ji0rMM roBopjrr, HanpMMep, h to  

npoHHQCTb uenM onpe;jejifleTC fl np0HH0CTbK) caM oro  c jiaG oro



3Bena, CKopocTb acKaapbi —  CKopocTbio caMoro TMxoxojjHoro 

KOpa6ilH M T. A. o  >KeCTKMX CMCTCMaX M OXH O  CKa3aTb, HTO 

xoa o6mcro o6MeHa BcmecTB b 3HaiiMTejibHofi Mepe 3aBMCMT 

ot HaM6ojicc cjia6oro 3BCHa, KaKOBbiM M oxeT 0Ka3aTbca nmue- 

BapHTC^bHan, BbWCJIMTCJIbHafl MJIM MH3H CMCTeMa. ElUC JiyHLLie 

3to bmaho Ha uenax xMMMnecKMx npeBpameHMM, rae MyTauMOH- 

hoc Bbina^eHMc n axe  OAHoro Heo6xoAMMoro 4)epMCHTa AejiaeT 

BCK) UCOb HC3(f)(f)CKTMBH0M, HanpMMCp npMBOAH K HapyLUeHMK)

06pa30BaHM« riMTMeHTa npM ajib0MHM3MC [27]. ( . . . )
ripMHUMn HaMMeHbUIMX, OAHaKO, HCJIb3fl CHMT3Tb yHMBCp- 

cajibHbiM. O h, KaK 3to ohcbmaho, coBepmeHHo HenpMMeHMM 
K KOpnyCKyJlflpHblM CMCTCM3M, M O HCM Ha£0 rOBOpMTb JIMUIb 
npMMCHMTCJIbHO K BnOJIHC «>KCCTKMM» CMCTCM3M, KaK OHM 6bIJIM
HaMM onpcaejicHbi. OjiHaKO Hejib3H corjiacMTbca m c B. H .Koji- 
6aHOBCKMM [9] M ApyrMMM OTHOCMTejIbHO HCnOJIHOM npMMCHM- 
MOCTM 3T0m  npMHUMna K 6 MOJIOrMHCCKMM CMCTCM3M M nOJIHOM 
HCnpMMCHMMOCTM K COUMaJIbHblM.

B GMOJIOrMHCCKMX CMCTCMaX, KaK Mbi BMACJIM, npMMeHMMOCTb 
npMHUMna onpeAejifleTCfl hc caMMM no cc6c (fraKTOM, hto 3T0 
>KMBbic CMCTCMW, a TMnoM cooTBeTCTByiomMX cmctcm. TaK ace, 
ohcbmaho, oGctomt jxeno m b couMajibHbix CMCTeMax. YKaxeM, 
HanpMMCp, HTO B. M.JlCHMH CMMTBJl BriOjlHe B03M0>KHbIM npM- 
MCHMTb ero K Bonpocy o 6jioKe napTMM [10]. TaKMM 06pa30M, 
npMHuMn OT6opa m npMHuMn HaMMeHbuwx He hbjihk)tc5i yHM- 
BepcajibHbiMM. (. . . )  B oahmx TMnax cmctcm npnjioacMM npMHUMn 
OT6opa, ho He npMJioxMM npMHuMn HaMMeHbuiMx; sto — «CTa- 
TMCTMnecKMe» mjim «KopnycicyjiflpHbie» cmctcmw. B ApyrMX TMnax 
npMJIO>KMM npMHuMn HaMMeHbUIMX, HO He npHJIOXMM npMHUMn 
OT6opa; 3to — «>KecTKMe» cmctcmw.

BO3M0)KHbI VL Apyrwe TMnbI CMCTeM, B KOTOpbIX npMJIOXM- 
MocTb 3tmx npMHUMnoB 6y,aeT HenojiHOM. Mbi paccMOTpeJiM 
jiMuib npocTeMuiMe KpaMHMe cJiynaM. K  stom y cjieayeT Ao6aBHTb, 
hto oAHa m Ta x e  MaTepMajibHaa CMCTeMa b pa3jiMHHbix o th o -  
ineHMHX HepejiKo AOJixHa paccMaTpMBaTbCfl KaK npHHaAjiexamaa 
k pa3HbiM TMnaM. CKaxeM , cmctcmb BH#a B0o6me MoaceT pac- 
GMaTpMBaTbc^ KaK «KopnycKyji«pHaH», ho ecjiw paccMaTpMBaTb 
ee C TOHKM 3peHM^ pa3MH02CeHM5I M COOTHOUieHMH nOJIOB, TO 3TO 

yace «x e cT K a «» CMCTeMa: KaaczjbiM noji ^bjihctch He3aMeHHMbiM
3BCHOM. ( . . . )

B3aHMo^eHCTBHe ^Byx thiiob cncreM

BnojiHe BbipaxeHHbie cmctcmh onMcaHHbix KpaHHnx TMnoB 
ABJIfllOTCfl B 6MOJIOrMM CKOpee MCKJIIOHeHHeM. Ho 4)OpMbI, 6jIH3- 
KMe K HMM HaCTOJIbKO, HTO B HMX Bblfl BJI5IIOTC5I CBOMCTBeHHbie
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AaHHbIM TMnaM 3aK0H0MCpH0CTM, AOCTaTOHHO HaCTbl. ripM 3T0M 
npn nepexoAC o t  hm3uimx ypoBHCM, Ae>KamMx Ha rpaHM MOACKy- 
AflpHOM 0MOJIOrMM, KO BCe 60ACe BblCOKMM ypOBHHM — KJICTOH- 
HOMy, TKaHeBOMy, OpraHM3MeHHOMy, BMAMMOMy M T. A. —  Bbl- 
HBJIfleTCfl AOBOAbHO npaBMAbHOe MCpCAOBaHMe 3TMX npOCTCMUJMX 
TMnoB opraHM3auMM — KopnycKyjiapHoro m xecTKoro: napHbie 
XpOMOCOM bl (KOpnyCKyjlHpHOCTb), B3aMMH0e AOnOJIHCHMC HR pa 
M KJICTKM (>KCCTKOC OTHOIUCHMC), KJieTKM OAHOM TK3HH (KOp-
nycKyjiapHOCTb), B3anMHoc AonojiHCHMe TKaHCM (>kcctkoc o th o - 
ujeHMc), MHOKecTBeHHbie opraHbi mjim mx nacTM (KopnycKyjinp-
HOCTb), COOTHOUieHMC CMCTCM OpraHOB ()KeCTKMC OTHOUieHMfl), 
o co6m OAHoro nojia (K0pnycKyjiHpH0CTb), B3aMMHoc AonojiHCHMe 
nOJIOB (>KCCTKOe OTHOIUCHMC) W T.A- (riOAPOGHCC CM.*. [1 4 ]).

JlOPMHeCKM 3T0 HCTpyAHO nOHHTb. B3aMMOAOnOJIHHK)mMe 
OTHOLLICHMH pa3HOO0pa3HblX 3BeHbCB BHyTpM CMCTeMbI <OKCCTKO- 
ro » TMna, KaK yace roBopMJiocb, Heo6xoAMMbi jvifl noBbiiucHMH 
ypoBHH opraHM3auMM m 3tf)({)ektmbhoctm cmctcmw. O w aK O  
ohm hc o6ecneiiMBaioT hco6xoammom tm6koctm m «xmByHCCTM»
CMCTCMbl. ri03T0My TaKMC <OKCCTKMC» CMCTCMbl ABa>KAbI MJIM 
MH0r0KpaTH0 noBTopniOTCH Ha cjiejiyiomeM ypoBHe, BbicTynaa 
y>Ke KaK eiiMHMubi «K 0pnycKyjiflpH0M» CMCTCMbl. 3tmm o6ecne- 
HMBaCTCH M 60J1blUaH HaAOKHOCTb, M KOJIMMeCTBCHHaH rM0KOCTb 
cjieAyiomero ypoBHH opraHM3auMM. BbicoKopa3BMTbie cmctcmw 
B OpraHM3Me AOAXHbl yAOBJieTBOpHTb B KaKOM-TO CTeneHM 
Tpe6oBaHM«M pa3Horo poAa: m tm6koctm, h skohommhhoctm,
M KOOpAMHHpOBaHHOCTM. TIOCKOJIblCy KaXAbIM TMI7 npOCTeMUIMX
CMCTeM («KopnycKyji«pH bix» m «x cc tk m x »), oSecneHMBaa oahm 
M3 3TMX CBOMCTB, BBTOMaTMHeCKH MCKJIIOHaeT ApyrMe, nOCTOAb- 
Ky onTMMajibHbie concTaHMH b M3BecTH0M CTdieHM AOCTMraioTCfl 
nepeAOBaHMeM o 6ihmx tmiiob Ha cmokhmx ypoBHax opraHM3au(MM.

«3ee3dHbiu» mun cucmeM. OAHaKO B03M0)KeH m Apyroft nyTb, 
o6ecneHMBaiomHM onTMMajibHoe coBMcmeHMe «KopnycKyA5ipHo- 
CTM» M «>KeCTKOCTM». 3TO TaKOe CTpOeHMe CMCTeMbI, KOrAa 
Ha oahom ypoBHe coBMemaKyrcfl HeKOTOpbie nepTbi o6omx tmiiob. 
TaK, ajw  c[)MAoreHe3a oneHb BaxHO, h to6w 3 BOAK)uM0HH0e M3Me- 
HeHMe OAHoro opraHa He OTpaxajiocb 6bi Ha ApyrMx. HanpMMep, 
Aaxe 6AaronpM«THoe M3MeHeHMe rjia3Horo 6oKajia c GojibiuoM 
BepoHTHocTbio MOxeT HapyuiMTb coBepuieHCTBO xpycTajiMKa. Ta- 
Koe nojioxcHMe oneHb 3aTpyAH«eT CBo6oAHyio sboaiouhk) 6oAee 
paHHMx b MHAMBMAyajibHOM pa3BMTMM OpraHOB (b AaHHOM cAynae 

6oKajia). Ohm 3BOAiouH0HMpyK)T MejuieHHee, m 3tmm b nepByio 
onepeAb oGtflCHfleTCfl to , h to  6mao (m o x c t  6biTb cjimujkom 
KaTeropMHHo) cc{)opMyjiMpoBaHO b BMAe « 6MoreHeTMHecKoro 3a- 
KOHa», nOBTOpeHMH B MHAMBMAyajibHOM pa3BMTMM OTAeAbHOrO 
opraHM3Ma Tex ct3Amm, KOTopbie bma nporneA b CBoew sbojiio- 
umm [25, 16].



3aBHCMMOCTb pa3BMTM« xpycT&riMKa o t  6oKajia HMeeT m npM- 
cnocoGMTejibHOc 3HancHMc: e io  o 6 e c n e iiMBaeTCH t o ,  mto xpycTa- 

JIMK BCCr^a B03HMKaeT MMCHHO nepCA 60KaJ10M, KaK 3T0 Tpc6y- 
eTCH a jih  nojiHoucHHoro pa3BMTMH r;ia3a. TpcGoBaHMH k koopam - 

HMpOBaHHOMy pa3BMTMK) 3Aecb npMX0A«T B npOTMBOpCHMe C Tpe- 
0OBaHM5IMM K 3BOJIIOUMOHHOM He3aBMCMM0CTM OpraHOB, KOTOpafl 

o 6 e c n e iiMjia 6bi B03M0>KH0CTb ycoBcpmcHCTBOBaHMfl KaacAoro 
opraHa, He Hapyiuaa coBcpuieHCTBa Apyroro. Ecjim koopam HauwH 
AOCTnraeTCH nocjieAOBaTejibHOH CBH3bfo A - B - C - f l - E ,
TO 3BOJIIOUMOHHO HC3aBMCMMbIM 3BCHOM 3ACCb HBJIfleTCfl TOJIbKO
nocjieAH ee 3BeHO mmchho noTOMy, h to  e ro  M3MeHeHMe y x e  

HM Ha KaKOM OpraHC HC 0Tpa3MTCfl, TaK KaK HM OAHH M3 HMX 
OT Hero HC 33BMCMT. /Inn nOJIHOM 3BOJIIOUMOHHOM HC33BMCMM0-

ctm 6brjio 6bi M^eajibHbiM, e c jw  6bi KaacAbiM opraH  pa3BMBajica 
coBepuieHHO caMOCTOHTCjibHO. CMCTeMa 6bijia 6bi K opn ycK y ji^p - 
h o m , m HOBbiM BapMaHT KaacAoro opraH a m o t  6bi b h o b w x  
noKOjieHMHX 3aMemaTb crapbiM, hc  bjimhh Ha ApyrM e opraHbi.

CMCTeMa, a6cojiK)THo coBMemaiomaH 06a 3tm AOCTOMHCTBa 
KpaMHMX TMIIOB (HC3aBMCMMOCTb M KOOpAM HaUMIo), BpflA JIM 
B03M0XHa, HO B03M0)KH0 3HaHMTeJIbH0e IIpMGjIMxeHHe K TaKOMy 
nojio>KeHMK) (noApo6Hee 06 3tom cm.: [18 ]). 3 t o  AOCTMraeTCH 
« 3Be3AHbiM» TMnoM CMCTeMbi, KorAa oamh opraH “  A -  6epeT 
Ha ce6a npflMyio cTMMyjiauMio pa3BMTM5i OpraHOB mjim (j)yHK- 
Umm B u C U ' I f w E . A  OKa3biBaeTCH Toma KaK 6bi b ueHTpe, 
a ocrrajibHbie opraHbi cBH3aHbi c hmm KaK Jiyn co 3Be3AOH. 
3 to ,  KOHenHO, cxeMa, m ee He Ha#o noHMMaTb reoMeTpMnecKM: 
npocTpaHGTBeHHa^ CBH3b M oxeT 6biTb coBepmeHHo mhom. Ha
npMMep, xeHCKaa nojioBan >Kejie3a — amhhmk —  BW3biBaeT cbo- 
MMM TOpMOHaMM OKOHHaTCJIbHOe pa3BMTMe nepBMHHbIX nOJIOBbIX 
npM3HaK0B M BO3HMKH0BCHMC ueJIOrO pn^a BTOpMHHbIX, IIpMHCM 
3T0 npOMCXOAMT He3aBMCMM0 OT npOCTpaHCTBeHHOTO OTHOUieHMM 
3TMX npM3HaKOB K HMHHMK3M. AHaJIOTMHHO UJMTOBMAHaH 2CeJle3a 
CTMMyjiMpyeT y rojioBacTMKa ueJibiti p*A  npM3HaKOB, coneTaHMe 
KOTOpbix npMBo^MT k npeBpameHMio ero b jiflryuiicy.

n P M TaKOM «3Be3AHOM» TMne B3aMMOOTHOUieHHM JIMUIb OAMH 

oOTjewHM iom M fi ApyrMe npM3HaKH opraH —  b abhhom  cjiynae 
x e jie 3 a  BHyrpeHHeM ceKpeuMM —  0Ka3biBaeTCH sbo jiiou m oh h o  

CBH3aHHbiM, TaK KaK e ro  M3MeHeHMe cpa3y oTpa3Mjiocb 6 bi 

Ha Bcex 3aBMCMMbix opraHax. M AeMCTBMTejibHo, x e j i e 3 bi BHy- 

TpeHHCM ceKpeuMM qpe3BbmaMHO KOHcepBaTMBHbi. 3aTO npM3Ha- 

kh, onpeAeJineMbie acejie30M, Bee hbjih iotch  KOHenHbiMM b ueriH 

3aBMCMMOCTeM; nOSTOMy OHM M O iyr CBO6 OAHO 3BOJIIOUMOHMPO- 

BaTb m coBepmeHHo pa3jiMHaioTCH y  pa3 Hbix bmaob. C ropMOHOM 
nojioBOM x e jie3 b i y  ojieHH CBH3aHbi pora, y  JibBa — rpMBa, y  paaa 

riTMu, —  xapaKTepH oe onepeHM e m t .  a. B t o  ace BpeMH Bee



npM3HaKM, onpeACJiaeMbie oahom xe;ie30M, OKa3biBaiOTCfl t c c h o  

CBH3aHHbiMM MexAy c o 6om nepe3 xe;ie3y, nocK o;ibK y jiM iub o a h o  
3BeHO o ta c jih c t  mx Apyr o t  Apyra. Botcpya Kaoicdou Mejie3u 
apynnupytomcH npu3HaKu odmu u mou dice npucnoco6ume/ibHou 
HanpaeneHHOcmw. BOKpyr iio jiobom  —  npM3HaKM, cnoco6cTByio- 
mMC (fjyHKljMM pa3MHOXeHMfl, BOKpyr aApCHaJlOBOM CMCTeMbI —  

({jyHKUMM, M06M^M3yi0mMe B03M0XH0CTM OpraHM3Ma B OCTpbIX 

CMTyauMax (6ercTBo, 6opb6a) m t . a .

ripM 3tom  npM3HaKM OAHoro npM cnoco6MTe;ibHoro H anpa- 

BJICHMfl 3BOAK)UMOHMpyiOT TaK, HTO KaK 6bl CaMM «A 06pOBOJIbHO» 

CTaHOBHTCH B 33BMCMMOCTb OT nOCTCneHHO oGteAMHaiOmCM MX 
XCJIC3bI. 3 rO  BMAHO ripM CpaBHeHMM AByX pOACTBCHHbIX BMAOB 

pbi6 , ncpcxoAam M x k cyxonyTHOM y o6pa3y XM3HM, —  6o jie ({)-  
TajibMyca m nepMO(])TajibMyca. Y  nepBOM nacTb «cyxon yT H b ix » 
npM3HaKOB em e hc 33bmcmt o t  ium tobm aho^ xe ;ie3 b i; y  b topom , 
6o ;iee  npMcnocoGMBiucMca k HOBOMy o6pa3y XM3HM, iiohtm  Bee 
M3MCHCHMH, CnOCOSCTByiOmHC XM3HM Ha CyLUC, 3aBMCflT OT 3T0M 
>KCJic3bi [28]. AHajiorMMHO onTMMajibHoc coqcTaHM e GojibiuoM 
CBOGOAbI KOMGMHaTOpMKM HaCJieACTBeHHbIX ({)aKTOpOB C MX o 6l>- 
eAMHeHMCM (oGecneHMBaiomMM npaBMJibHoc pacxoxAeH M e npM 

Ae^eHMM k jictkm ) AOCTMraeTCH jiMHefiHbiM mx pacno jioxeH M eM
B XpOMOCOMC [12].

TaKMM 06pa30M, onpeACJicHHOc coMCTaHMC AByx npocTb ix  
TMIIOB CMCTeM MOXeT npMBeCTM K TOMy, HTO COXpaHfleTCfl 3H3HM- 
TeAbHaa nacTb npeMMym ecTB m Toro  m A p y ro ro  TMna. B cjiynae 
«3Be3AHOM» CBH3M OHTOreHeTMHeCKafl KOOpAMHauMH AOCTMraeTCH 
nOHTM MaKCMMajIbHO, KaK M B XeCTKOM CMCTeMe, a 3BOJIIOUM- 

OHHaa TM6KOCTb TepfleTCfl TOJibKO AJIH OAHOrO 3BeHa —  AJIfl 
ueH TpajibH oro opraH a, oG teAM H aiom ero  Bee ApyrMe. 3 t o t  TMn 

LUMpoKO pacnpocrpaH eH  b x m b h x  CMCTeMax, npMHeM HaM6o jiee  
apKO npeACTaBJieH b CMCTeMe x e ; ie 3  BHyTpeHHeM ceKpeuMM.

OcHOBHbie npHHi^nu opramraaujm jkhbmx chctcm

OpraHM3auMOHHaa ueHHOCTb on peA e jieH H oro  TMna cmctcm 

XOPOIUO nOATBepXAaeTCH TeM, HTO 3BOJIIOUM5I B pa3JIMHHbIX, 

He3aBMCMMbIX BeTBflX XMBOTHOrO uapCTBa npMXOAMT K OAHMM 

m TeM x e  c[)opMaM opraHM3auMM4). 3 t o  bmaho Ha npMMepe 
napaju ieAbH oro pa3BMTMH cxoahom  b p^Ae othouichm m  s h a o -  
KpMHHOM CMCTeMbI y  n03BOHOHHbIX M HaceKOMblX. CxOAHbl y  HMX 

m ApyrMe opraHbi («pb in a roB b ie » koh ch hoctm , Kpbuiba, p a cn o jio -  

xeH M e rA33, xo th  CTpoeHMe caM oro  opraHa 3peHMa C0BepuieHH0

Eme 6ojiee apKo 3to HJUUOCTpHpyeTCH napanjiejiH3MOM npHcnoco6jieHHH 
y >KHBOTHbix h pacreHUH (cm ., HanpHMcp, [21]).



pa3H oc). H co 6 b iliaMHo noxo>Ke CTpoeHMC rAa3 y no3BOHOMHbix 

m y  BbicuiMX r0Ji0B0H0rnx, xoth, no-BMAMMOMy, o 6 m n e  npeAKM 
Tex h Apyrw x He MorjiM MMeTb em e TaKoro opraH a 3peHMH m oh  

P33BMJICH B o6eMX BeTBHX He3aBMCMMO.
B03HMKH0BeHMe aHajiornHHbix npMcnoco6AeHMM roBopMT 

O TOM, MTO Mbi HMeeM j\ej\0 HC CO CAyHaftHOCTbK), a C 3a- 
KOHOMCpHOCTbK). M nOCKOJIbKy pCMb MACT HC O nOBTOpCHMM 
AeTajien (})opMbi, a o HCK0T0pbix o6iumx (})opMax opraHM3aunn 
(«KopnycKy^HpHan», <OKecTKaa», «3Be3AHaa»), cjie^yeT CAeAaTb 
BbiBOA h o 3aKOHOMepHOM xapaKTcpc npeHMymecTB AaHHoro 
TMna opraHM3auMM. ripnpOAa KaK 6bi c})opMHpyeT to  mam MHoe 
ycTpottcTBO H3 pa3AMHHoro no npoMcxoacAeHMio MaTcpnana, 
HO no OAHOft MOACAM. C 3T0M TOMKM 3peHMfl HeKOTOpbie 06- 
mne npwcnocoGAeHMH m tchachumm sboaioumm, napajmcjibHbie 
b pa3jiMMHbix CMCTeMaTHMccKMX rpynnax, bmhbahiot mmchho 
OCHOBHbie npMHUMnbl OpraHM3aUMM XMBbIX CMCTCM.

OCTaHOBMMCH KOpOTKO Ha HCKOTOpblX H3 3TMX npMHlJMnOB, 
B HaCTHOCTH Ha TCX, KOTOpbie KaCaiOTCH OpraHM3Ma B UeAOM.

K  o6lUHM TeHAeHUMHM 3BOAIOUMM OTHOCMTCH TeHACHUMH 
k yBejiMHeHMio nocTOHHCTBa BHyrpeHHeM cpeAbi opraHM3Ma, 
yKa3aHHan eme Kjioaom  BepHapoM (xmmmmcckmK cocTaB kpo
bm m jiMM(j)bi, nocTOHhctbo TeMnepaTypbi rejia m t. a .). KaK 
MacTo yKa3biBanocb, 3Ta tchachumh yBCjiMMMBaeT CBo6oAy n ep e - 
ABnaceHMH opraHM3Ma, o6ecneMMBan ero BHyrpeHHMM opraHaM 
M TK3HHM CTa6MAbHO OnTMMajIbHbie yCAOBMH, HeCMOTpfl Ha KO- 
jie6aHMH ycjioBMM bo BHeuiHeM cpeAe.

CAeAyeT yKa3aTb h Ha A pyroe  3HaMeHMe TaK oro  nocTonHCTBa. 
O ho  no3BO/weT: 1) AoGMTbca HaM6ojiee n o jiH oro  cootbctctbmh  

CTpyKTypbl M 4>yHKHMM KJieTOK yCJIOBMHM BHyrpeHHeM cpeAbi 
opraHM3Ma ( mto ropa3AO TpyAHee npn  m3m chm mboctm  stom  c p e 

Abi) h 2) o6ecneqM Tb m ycKopMTb sbojiioumio  3tmx BHyrpeHHMX 
OpraHOB h TKaHeM, nOCKOJIbKy K axA oe  mx H0B0e n p H cn oco - 
6AeHMe CBH3aHO b 3tom  cAyHae c eAMHCTBeHHbiMM, t . e. 6o/iee

npOCTbIMM, yCJIOBMHMM, B KOTOpblX JIOJDKHO AefiCTBOBaTb 3TO 
npM cnoco6AeHM e, m He HyacaaeTca b AonojiHMTeAbHbix CMCTeMax 

COXpaHeHMH CTa6MJIbHOCTM CJ)yHKUMOHMpOBaHMH 3TOrO HOBOrO 
npMcnoco6iieHMH b uimpokom aMnAMTyAe M3MeHeHMM cpeAbi.

YBeAMMeHMe nocTonHCTBa BHyrpeHHeM cpeAbi hbjihctch , o a -  

HaKo, jin m b  MacTMMHbiM npoHBJieHMeM 6oA ee  o 6 m e fi t c h a c h -  

UMM —  K M30JIHUHM OT He6/iaronpM5ITHbIX B03AettCTBMM CpeAbi, 

K yMeHbmeHMIO COnpMKOCHOBeHMH C HMMM. ClOAa B paBHOtf 
CTeneHM o th ocm tch  c[)H3MMecKaH m30ahumh noKpoBaMM (M exa- 

HMMecKan m3oahumh koxhw m m  noKpoBaMM, mMTOM nepenaxM, 

CBOeM MAM My^KOM paKOBMHOMI «OTnyTMBaiOmafl» M30AHUMH —  
MTAbl e x a ,  MMMMKpMH*, MaCKMpyiOUUafl M30AHUMH —  nOKpOBM-



Te^bCTBeHHan OKpacKa m (Jjopivia (najioMHMK); TeMnepaTypHaa 

m3ojihumh — Mex, nepbH, >kmpobom cjiom; coKpaweHMfl He- 
SjiaronpwHTHoro conpoTMBJieHMH bo^m 06TeKaeM0M c})opMoft 
TCJia y BOAHbIX >KMBOTHbIX; MHUMCTHpOBaHMe OAHOKJieTOMHbIX 
M T. A*)‘ Ho OAHOBpeMCHHO yBeJlM M MBaeTCfl OOBCpXHOCTb, TaK 

CKa3aTb, «accHMMjiHpyiomero» conpMKOCHOBeHMH, othocm tca jih 
3T0 K BemCCTBeHH0-3HCpreTHlieCK0M CTOpOHe Bonpoca (nMTa- 

HHe, AbixaHHC c yBeJiHMeHweM n 0jie3H0M njioma^M KMiueMHHKa 

3a cneT bopcmhok, jierK iix — 3a cneT ajibBeoji) mjim k HH({)opMa- 
UMOHHOM (paCUIHpeHMe B03M0>KH0CTeM OpraHOB MyBCTB, O0MeHa 
HHc[)opMauMeM y oGmecTBCHHbix m HacTHMHO y He o6mecTBeH- 
HblX >KMBOTHbIX M, HaKOHeu, MeTOAOB IiepepaSOTKM nepBHMHOM 
MH(J)opMauMM jvih H3BJICMCHHH uchhom ee MaCTM).

Kopone roBopa, oGmaa 3 B0jii0 UM0HHaH TCHjjeHUMH MoaceT 
6biTb cc{)opMyjiMpoBaHa KaK pocT M30MpaTejibHoro othoiuchmh 
k cpeae, HBJiHiomMMCfl pe3yjibTaTOM yMeHbiueHMa He6jiaroripM-
HTHbIX KOHTaKTOB CO Cpe^OM M O^HOBpeMeHHOrO yBeJIHHeHHfl
GjiaroripMHTHbix. 3Ta  TeHjxeHuMH, ho y x e  6 y a y ™  noAHMHeHHOM 

couwajibHbiM 3aK0H0McpH0CTHM, npo,aoji>KaeTCfl m y  HejiOBeKa, 
KOTopbiw Bee 6 o jiee  H36wpaTeJibHo o th o cm tca  k OKpyacaiomMM 
oGteKTaM , Hcnojib3yH nojie3Hbie CBOMCTBa paHee He M cnojib30- 
BaBiUHxcH 6ecriojie3H bix m Aaxe BpeAHbix npeAMCTOB. B KaMeH- 

hom BeKe 3T0 —  Mcn0Jib30BaHMe H eroAH oro b nrnuy k3mhh 
KaK opyaw fl jy in  Ao6biBaHMH omium; Tenepb —  Mcn0jib30BaHMe 
XHMMMecKHX cocTaBJiaiomMX M3 paHee 6ecnojie3H bix MMHepaJiOB 
m pya  m t . a . -HBjiHHCb o6m eM  m, MO>KeT 6biTb, o c h o b h o A  
TeHJieHUMeM 3BOJIIOUMM, POCT M36HpaTeJIbHOCTM, OAHaKO, JIMIUb 
o6o6m aeT  ocnoeHyto (popMy om noiueH M  k  eneuiHeu cpede, HM qero 
He roBopH o M em odax  aoc tm xch m h  3Toro, onpeAeJiaeM bix THnaMH 

cmctcm , m o Mexahumax, jieacamMX b o ch o b c  sbojhoumm nyTeM 
ecTecTBeHHoro OT6opa.

Hto KacaeTCH Memodoe, no3BojifliomMX opraHM3My 6ojiee 
C0BepuieHH0 npHcnocoSjiHTbca k bhcluhcm cpe^e m yBejiMHM- 
BaTb B3aMM0C00TBeTCTBMe ero BHyTpeHHMX cy6cMCTeM, t o  3,aecb 
eCTb HeCKOJIbKO OCHOBHbIX TeHAeHUMft, pa3JIMMHbIX AJIH HM3UIMX 
M BblCIUMX c})OpM. JXjW BblCUIMX c})OpM OHeHb MHOrMMM BBTOpaMM
(MMJibH-3ABapAC, B. OpaHu, M. M. IllMajibray3eH [25]) noj\- 
HepKMBaeTca Bee B03pacrrai0mafl b sbojiioumm AM(JxJ)epeHuMauMH 
HacTeM opraHM3Ma. A. A. 3aBap3MH oco6eHHo othctjim bo noKa- 
3aJI 3BOJHOUMK) TKaHeBOM AM([)([)epeHUMauMM; TKBHM, KOTOpble 
Ha HM3iueM CTyneHM sbojhoumm oGjia^ajiM HecKOjibKMMM c})yHK- 
umhmm, y 6oJiee pa3BMTbix 0praHM3M0B pacnaAaKyrcfl Ha c})opMbi, 
M3 KOTOpbix Kaacaaa 6epeT Ha ce6a jiMiub qacTb (J)yHKUMM [5]. 
3jxecb coneTaioTCH npeMMymecTBa pa3AejieHMH Tpyaa (mhtbhcm- 
(jDMKaUMH c[)yHKUMM) M yjiyHUieHMe KOM0MHaTOpMKM, nOCKOJIbKy



KaKoe-jiM6o nojie3Hoe pacnpeaejieHMe k jictok  c oahom 4)yHK- 
UMeM HC CBH3aHO C He06X0AMM0CTbI0 TaKOrO >Ke (MO>KeT 6blTb, 
He nojie3Horo) pacnpeaejieHMH m ApyrMX (fjyHKUMM.

JlMctJctjepeHUHauMa, OAHaKO, HeM36e>KHO AOji>KHa AonojiHHTb- 
CH MHTerpMpyiOmMMM MexaHM3M3MM, TaK KaK B npOTMBHOM 
a iyn a e  m okct noTepflTbca cootbctctbm c b pa3BMTMM m b c^yHK- 
UMM pa3J1MMHb!X nOACMCTeM. OaHHM M3 Ba>KHeMLUMX nyTeM 
MHTerpauMM HBjiaeTCH ycraHOBjieHMe oGpaTHbix cbh3cm Meaoiy 
OTACJIbHblMM 3BCHbHMM CMCTCM. He OCTaHaBJIMBaflCb IIOApoGHO 
Ha MCxaHM3Max o6paTHbix CBH3eft5\ cjieayeT yKa3aTb, mto b opra- 
HM3MC, KaK m b TexHMMCCKMX CMCTCMax, oTpMuaTejibHan o6paTHaa 
CBH3b MrpaeT 0CH0BHyK) pojib Toma, Koraa HeoGxoAMMa cTa0M- 
jiM3aixMa, a nojio>KMTeJibHaa — b nepMo^ax pa3BMTMa opraHM3Ma 
MJIM B Tex ero c})yHKUHHX, KOTOpbie CBH3aHbI C aJIbTepHaTMBHOM 
CMCHOM c})yHKUMM (cOH — 0OApCTBOBaHMe, HaKOIIJieHMC MOMM — 
oriopo>KHeHMe MOMeBoro ny3bipa m t .a . )  [18].

Oco6biM mhTepee npeACTaBJineT nanpaejienue OTpMuaTejibHOM 
06paTH0M CBH3M. 06bIHHO MCCJieAOBaTCJIM OrpaHMMMBaiOTCH KOH- 
craTauMeM hbjimmmh OTpMuaTejibHOM 06paTH0M cbh3M KaK cTa6n- 
jiH3Mpyiomero MexaHM3Ma. Ho opraHM3M b otjimmmc o t  MauiMHbi 
pa3BMBaeTca nocTeneHHo, MH0r03TanH0. B ctpom BCTynaioT 
ne Bee opraHbi cpa3y mjim no KpaMHCM Mcpc hc b paBHofi 
CTdieHM Ha KaacAOM AaHHOM 3Tane. HeTpyAHo BMAeTb, mto 
nop^AOK mx BCTyruieHHH, KaK npaBMjio, aojdkch OTpaxaTbca 
Ha HanpaBJieHHM cTMMyjiauMM m topmokchmh. Ecjim opraH A , 
CBH3aHHblfi (y  B3pOCJIOM 0C06m) OTpMuaTejibHOM O0paTHOM CBfl- 
3bio c opraHOM B , BCTynaeT b ctpom paHbiue, qeM B, to  
MOXHO C OCHOBaHMeM 0>KHAaTb, MTO A 6yaeT CTMMyJIMpOB3Tb
pa3BMTMe B, a B — T0pM03HTb c{)yHKHMio A. Ecjim 6m 6bijio 
06paTH0 , t o  B c caMoro HaMajia pa3BMTMfl TopM03MJica 6bi bjima- 
HMeM A m He Mor 6bi pa3BMBaTbca. HanpoTMB, cTMMyjiMpyeMbiM 
AeMCTBMeM A , opraH B, AOCTMraa onpeAeJieHHoro ypoBHa pa3- 
bmtmh, ocTaHaBjiMBaeT, a M oxer 6bm>, m CHMxaeT pa3BMTMe A , 
CTa6MJiM3Mpya ero m ripeKpamaa pocT CTMMyjiauMM caMoro B 
c ero CTopoHbi6). .HeifCTBMTejibHO, b HeKOTOpbix cjiyMaax, rAe 
HaM acHa nocjieAOBaTejibHocTb pa3BHTMa opraHOB, 3Ta 3aK0H0- 
MepHocTb, no-BMAMMOMy, noAjBepxaaeTca. HanpMMep, rMno4)M3 
BCTynaeT b AeftcTBMe paHbiue, MeM CTMMyjiMpyeMbie hm nojioBbie 
xejie3bl, M BO B3POCJIOM OpraHM3Me OH AefiCTBMTeJIbHO TOpMO- 
3MTCH MMM. B CBOK) OHepeAb nOJIOBble xejie3bi CTMMyJIMpyiOT

5) Pojib 3thx cBH3cft b 6hojioihh paccMOTpcHa b pa6oTax [17], [15].

CTa6njiH3auHH caMoro B hco6xohhmo mjih npHMoe ocjia6jieHHe 
CTHMyJlHpyiOIUeft (fryHKUHH A, MJIH yCTaHOBJICHHC CB5I3H B C T0PM03HIUHM QTO 
TpeTbHM OpraHOM. B03M0)KHbI HCKOTOpblC flpyrHe nyTH, KOTOpblX Mbi 3HCCb 

hc o6cy*naeM.



y  n e iy x a  pa3BHTMe yBCAMneHHoro rpcGcuiKa m, KaK noKa3aji 
M. M. 3 aBa40BCKMM [4], to p m o 3htch  bamhhmamm c e ro  CTopoHW. 

3 t o  AaeT HaM 0CH0BaHMe, mcxoah m3 Tuna B3aMMOOTHOiueHMH 
y  B3pocAoro opraHM3Ma (t .  e. yneTa T oro , b KaKOM HanpaBjieHHH 
M^eT CTMMyjiHUMH), noAynaTb AonoAHMTeAbHyio MHc[)opMaumo 
o tom , KaKOM opraH  AOJixeH 6biJi b 0HT0reHe3e pa3BMTbca 
paHbiuc; m oGpaTHo: 3Haa nopHAOK pa3BMTMH opranoB , m o x h o  

npeACKa3aTb, ecjiM ohm cBH3aHbi 06paTH0M CBH3bfo, b KaKOM 
HanpaBJieHMM MACT CTMMyAflUMfl.

O^HaKO o 6paTHbie CBH3M HBJIHIOTCfl AMLUb OAHMM M3 MexaHM3- 
mob peryjiHUMM, oahmm m3 TMnoB Tex o6fl3aTeJibHbix KMpnMneii, 
KOTOpbic c^araiOTCH b o6 m y io  apxMTeKTypy CBH3eM opraHM3Ma. 
MTo6bi HCHec npe^cTaBMTb c c 6e 3Ty apxMTeKTypy, h c o 6xoammo 
KpaTKO 0xapaKTepM30BaTb nyTM pa3BMTHH opraHM3Ma M3 o th ocm - 
Te^bHO HeAM({)(t)epeHuMpoBaHHoro onAOAOTBopeHHoro aMua.

X o th  opraHM3M Mpe3BbmaMHO nojiH o «3anporpaM M M poBaH» 
B HaCJieACTBCHHOM KOAC, TeM HC MeHee Bee, MTO MOHCeT 6bITb 
He 3anporpaMMMpoBaHo, b nporpaM M y He BKAKmcTCH mam 
BKJIIOMaeTCH KaK OAHa M3 B03M0>KH0CTeM, a He KaK aceCT- 
ko o 6yc^oBJieHHa« He06x0AMM0CTb. TaK, y  p «^ a  0praHM3M0B 
Ha nepBOM 3Tane pa3BMTMH 0Ka3biBaeTCH hcoGxoammwm b o3h h k- 
HOBeHMe no^pH O CTM , HanpMMep, TaKOM, KOTopaa onpeAeAHeT 
6yA ym ee HanpaBAeHMe ocm «ro ;ioB a  —  x b o c t »  m c o o tb c t -  
CTByiomee pacripeAeAeHMe m nAOCKOCTb cmmmctpmm, j\ennman 
opraHM3M Ha npaByio m JieByio CTopoHbi. HeodxoduMOcmb pa3- 
bmtmh 3tmx oce ft, n ji0CK0CTeM (a  noTOM OpraHOB m TKaH efi) 
3anporpaMMMpoBaHa b HacAeACTBeHHOM 3anMCM. Ho HanpaeAenue 
u Mecmonojiootcehue 3tmx o ce ft, nA0CK0CTeM m np., n o  KpaMHeM 
M epe y  MHorHx bmaob hcmbothmx, 3apaHee He onpeAeAeH bi. Ohm 
onpeAeJiHiOTC^ y  p^Aa bmaob mmcto bhcuihmmm c})aKTopaMM: cA y- 
naftHbiM HepaBeHCTBOM TeM nepaTypbi (HanpMMep, 6o.nee BbicoKaa 
CTMMyAMpyeT pa3BMTMe TOAOBHOrO KOHUa), MeCTOM BXO)KAeHMH 
cnepMaT030MAa b em e  He onAOAOTBopeHHoe hmuo (opMeHTM- 
pOBKa nAOCKOCTM CHMMeTpMM), npMAeraHMeM K M3TepMHCKMM 
TKaHHM, HanpaBAeHMeM cmam th x c c tm  m t . a .

TaKoft Bep0flTH0CTHbiM nyTb onpeAeAeHMH p a3BMTMH HMeeT 
n o  KpaMHeH Mepe ABa noAe3Hbix aah  opraHM3Ma 3HaneHM^. 
B o-nepB b ix, yM eHbuiaa ( 6e3 BpeAa) onpeAeAeHHOCTb « 3anMCM» 
B flMUe, OH TeM caMbiM, B03M0XH0, yMCHblliaeT M HeO0XOAMMbIM 
o 6i>eM caMOM 3anMCM. B o -b topm x, oh  b pHAe CAynaeB yBeAM- 

MMBaeT TMGKOCTb p33BMTMH, n 0CK0AbKy HeKOTOpbie M3 T3KMX 
onpeAeAfleM bix cpeAOM npM3HaKOB 4)opMMpyK)TC^ KaK aAeKBBT- 
HbiM OTBeT Ha B03AeMCTBMe caMOM cpeAbi, n pM cnoco6AeHMe 
k Heft. Ha 6oAee n o 3AHMX ctbamhx 3t o  o th c tam bo  bmaho y  H e- 
K0T0pbix pacreHMft. )Kmbh b noAyropH bix paftoH ax, ohm M oryT 
06pa30BaTb KaK ropH y io  c})opMy (c cooTBeTCTByiomeft m opc})oao-



rneft), TaK m HM3MHHyio b 3aBMCHM0CTM o t  Toro, b KaKyio cpe^y 

ohm nona/iyT. 3 tm cjjopMbi «3anporpaMMMpoBaHbi» b hmx KaK 

bo3mo>khoctm, peajiM3aunfl >Ke mx 3aBMCMT o t  cpeAbi.

AH ajiornM H yio KapTMHy mo>kho BMAeTb m Ha paHHMX CTa- 
amhx pa3BHTHH. f l ftu o  acjim tch  CHaMajia Ha ABe k jictkm , 3aTeM 

Ha MeTbipe m t . a .  B o3HMKaiomMe kjictkm  3aHMMaioT co BpeMeHeM 
onpeACJieHHoe MecTo b opraHM3Me, pa3BMBaioTCH b opraHbi cam- 
H oro ueJioro opraHM3Ma. Ho ecjiM no TeM mjim mhmm npMMMHaM 
nepBbie abc k jictkm , Ha KOTOpbie pa3AejiMJiocb h h u o , OTAejiaiOTCfl 
A p yr o t  Apyra , t o  Aajibiuc M3 KaacAoft M3 hmx (b  c jiy iiae 
bmaob, MMeiomMX TaK Ha3biBaeMbie peryjiHTMBHbie flftueKJieT- 
KM) pa3BMBaiOTCH CaMOCTOHTeJIbHbie rapMOHMHHbIC opraHM3Mbi, 
b nacTHOCTM y HCjiOBeKa b pe3yjibTaTe poacAaioTCH Hcpa3jiMMMMbie 
O/lHOHMUeBbie 6jIM3HeiXbI. 3 T 0  B03M0XH0 TOJIbKO nOTOMy, MTO 
B HMUe M B B03HMKai0mMX M3 Hero KJieTKaX MMeCTCH He >KeCTKafl 
3anMCb pa3BMTM«, a 3anMCb peaKUMM Ha oK p yxa iom M e KJieTKy 
ycjiOBMa: ccjim (n o c jie  nepB oro  /lejienHfl flftua) c oahom  CTopoHbi 
KJieTKM HaxoAHTCH Apyran TaKaa >kc KJieTKa, aajibHeMiuee ee ACJie- 
HMe M p33BMTMe nOMAeT TaK, MTO M3 Hee pa30BbCTCfl TOJIbKO MaCTb 
UeJioro opraHM3Ma. Ecjim x e  bo3acmctbmm cecTpMHCKoft kjictkm  
(c 3T0M CTOpOHbl) HeT, a B03ACMCTByeT Ta >Ke BHeiUHflfl Cpe,aa, MTO 
M C Apyro ft CTOpOHbl, TO M3 KJICTKM pa30BbeTCfl UCJIblft OpraHM3M.

BepoHTHOCTHbift nyTb onpeAeJieHMfl P33bmtmh cB «3aH hc Tojib- 
KO C BJIMflHMHMM BHeiUHCM cpeAbl. KorAa y aMC})M6MM pa3BMBaeTCH 
cjiyxoBoft ny3bipcK, to  oh Aajiee (fropMMpyeT OKpyxaiomyio ero 
Kancyjiy. I Io a  ero bjimhhmcm (BepoaTHo, xhmmmcckmm) n o - 
ABM>KHbie KJieTKM —  Me3eHXMMbi7) — nepeABMraiOTCH k HeMy 
m 06pa3yi0T BOKpyr Hero cKonjieHne, yonoTHHioiueecfl b Kancyjiy. 

ripM 3tom 3apaHee He onpcAeJieHo, KaKMe mmchho m3 OKpyxaio- 
iumx KJieTOK BoftAyT b Hce. fleJio peuiaeTCH, bmammo, tcm, KaKMe 
M3 HMX OKa3aJIMCb B AaHHblft MOMeHT 0JIM>Ke (m, MOXeT 6bITb, 
HeMHoro noABHXHee mjim MyBCTBMTejibHee), MeM ApyrMe.

AHajiorMMHO M o iy r  ({jopMMpoBaTbca cjio>KHbie HepBHo-ncH- 

XMMeCKMe peaKUMM M3 Gojiee npOCTblXI M3 p^Aa B03M0)KHbIX, 

6ojiee mjim MeHee skbm bb jichthux , b uenb BKJiioMaioTCfl Te, ko-  

TOpbie HaxOA^TCH B AaHHblft MOMeHT B «60JIbUJeft rOTOBHOCTM».

B o6m eM BMAe mojkho CAejiaTb bhboa, mto TaM, tac chctcm a 
CTpoMTCH nyTeM noA6opa M3 OTAeJibHbix c a m h m u  (kjictok, peaK- 
UMM M T .A .), OHa C03AaeTCfl M3 HaMGoJiee aKTMBHbIX, nOABM>KHbIX 

3JieMeHTOB8), a b cjiyMae npoAOjixeHMH y camhmu oGMeHa

7) M c3CHXHMa —  C0B0KynH0CTb oanopoaHbix kjictok, HaxoAHuihxch y 3apo- 
flbiiua b TaK Ha3biBaeMoft nepBHMHon nojiocTH h npoHCxoaniHHx rjiaBHbiM 06- 
pa30M H3 cpeaHero h qacTbio H3 HapyacHoro 3apoHbimeBoro jiHCTKa, KOTopaa aacT 
HanaAO pa3BHTHK) COCAHHHTCJlbHOft TKaHH H HeKOTOpbIX flpyrHX 06pa30BaHHH.

8) 3 tot BbiBOa c(j)opMyJiHpoBaH b pa6oTe H.C>. KoBa^CBa [7|.



co  cpeAOM CMCTeMa, HanpoTMB, coxpaH aeT HaM6oAee ycTOMMMBbie 

M3 HMX.

CM CTeM a p a 3BMTM« op ra H M 3Ma, KaK yace y K a 3 b iB a jio cb , a o a x -  

Ha coB M em aTb  Bbic0 K0 0 praH M 30BaHHbie n p M c n o c o 6AeHM fl (h t o  

AOCTMraeTCH B OCHOBHOM pa3JlMMHOrO p o ^ a  <OKCCTKMMM» C TpyK - 

TypaM M ) C I'MSKOCTblO M HaAOKHOCTbK) («>KM ByM eCTbK)»). 3 tO  

B 3HaMMTCJlbH0 M CTenCHM 0 6 ecneHMBaeTCH MCpCAOB3HMCM <OKeCT- 
km x» ypoBH eM  op ra H M 3auMM c  TaKMMM, Ha KOTOpbix n oA oG H b ie  

n p M cn ocoS jieH M H  npeACTaBJieHbi bo  MHO)KecTBeHHOM (x o t h  6 bi 

B ABOMHOM) MMCJie. O AH aK O  nO Bbim eH M e HaAeXHOCTM B o p -  

raHM3Me AOCTMraeTCH He TOJibKO to h h m m  mjim noMTM to h h m m  

noBTopeHM CM  CTpyK Typ  (M H O KecTBeH H O CTb a o j ic k  n eqeH M , 3y -  

6 o b , napHOCTb rjia3), h o  m 3a c q e T  o 6 ecneM eHM H oa h om  h tom  

>KC ({jyHKUMM p a 3JlMMHbIMM nyTflM H  m . TaK, cm M naTM HecKan 

H epBHaa CMCTeMa MO0 MjiM3y eT  op ra H b i k acm ctbm hm , CBH3a H - 

HblM C BHeiUHeM aKTMBHOCTbK) OpraHM3Ma ( 6 o p b 6 a, SerCTBO 

m t .  a . ) .  To x e  ca M o e  necKOJibKO M eA A eH H ee, h o  ycTOMMMBee 

A 0 CTHi'aeTCH n o cT yn jieH M eM  b K poB b ropM O H a M 03r o B o ro  ca o h  

HaAnoqeHHM KOB —  aA peH ajiM H a. 3 tm  ABe CMCTeMbi M M e m  o 6 m n e  

3BeHbH M B3aMMOAeMCTByiOT, HO BCe )Ke 3T0  He OAMH, a ABa, 
k TOMy x e  pa3Ho tm n h bix MexaHM3Ma. ffp o u e cc b i AbixaHMH T aK xe  
peryjiM pyioTCH  hc oahmm TOJibKO u ch tpom  b hcpbhom  cm ctcm c: 

K orA a  o h  Bbi6 biBaeT m3 C Tp oa , e r o  3a M em a eT  A pyroM  u e m p ,  x o th  

m paGoTaiomuM M eH ee coBepmeHHo.
B HeKOTOpbix cjiynaax opraHM3auMH cJ)yHKUMM MAeT n o  oco- 

6om y TMny B3aMMHoro k oh tp o jih  AByx noMTM aHTaroHMCTMMecKM 
AeMCTByiomMX cmctcm . TaK, BereTaTMBHafl HepBHaa CMCTeMa p ac- 

naAaeTCH Ha ABa oTAeAa: CMMnaTMHecKMM m napacMMnaTMHecKMM. 
riOMTM Ka>KAWM OpraH MHHepBMpOBaH HepBaMM O0OMX TMnOB, 

npMMeM MX AeMCTBMe, KaK npaBMAO, npOTMBOnOAOXHO. CMJIbHO 
cxeMaTM3Mpyn, HeKOTopbie aBTopbi cj)opMyAMpyioT mx c{)yHKUMM 
CAeAyiomuM 06pa30M: cMMnaTMMecKaa CMCTeMa Mo6MAM3yeT o p -  
T3HM3M K BHeiUHeM 3KTMBHOCTM, nOBbllliafl TOHyC MbllUU, MX 

KpOBOCHa6>KeHMe, TOHyC UeHTpajIbHOM HepBHOM CMCTeMbi, pac- 

uiMp^eT 3paqoK, c y x a e T  K axAb ifi cocyA  m, HanpoTMB; CHMxaeT 

aKTMBHocTb KMiueiiHMKa m ApyrMe n pou eccb i, cnocoG cTByiom M e 
nMTaHMio m B0ccTaH0BJieHMi0 . Pojib  napacMMnaTMMecKOM cm ctc- 

Mbi b och obhom  np0TMB0n0A0XHa, TaK mto b p^Ae cjiynaeB 
HeAOCTaTOK c[)yHKUMM OAHOM CMCTeMbi MOXeT 6bITb OTMaCTM 

KOMneHCMpoBaH nyreM  chm xchm h bamhhmh npoTMBonoAoxHofi 
CMCTeMbi (HanpMMep, paciiiMpeHMH 3paMKa m o x h o  Ao6MTbca 

m pa3ApaxaH cHMnaTMMecKMe BOAOKHa, m bhkjiiommb napacMM- 
naTMMeCKMe). TaKOM ABOMHOM KOHTpOAb (f)yHKU(MM, OMeBMAHO, 

o 6ecneMMBaeT HaM6oAee tom h oc noABMXHoe paBHOBecMe, jiyn - 

Uiyio HaAe>KHOCTb M 6bICTpOTy peaKUMM, HO B03M0XHQ, MTO



y  3Toro Tnna peryjiauMM MMeiOTca m MHbie opraHM3auMOHHbie 
npeiiM ym ecTBa, cm c He a o  KOHua acHbie.

AHajiorHMHbie aHTaroHMcrrMMecKMe CMCTeMbI npeACTaajieHbi 
bmasmm peaKUMM Ha naToreHHbie areHTbi: oam h bma CBH3aH 

c ycMJieHMeM BocnajiMTeJibHbix hbjichmm, A p yro fi —  c aKTMBHbiM 

no/iaB^eHHeM mx [20].
Bee 3TM MaCTHbie COOTHOLUeHMH (oSpaTHbie CB5I3M, nOACMCTC- 

Mbi AB ofiH oro  oGecneHeHMH mjim aHTaroHncTMnecKOM peryjiauM H ) 

bxoah t b o 6m yio  cMCTeMy opraHM3Ma, oTjiM qaiom yiocH  cB oe- 
06pa3H0M opraHM3auMeM, K aropy io  HecK0jibK0 ycjiOBHO m o x h o  
Ha3BaTb MepapxMMecKOM. B Heft, corjiacHO A. A. JlanyHOBy, 
MOXHO OTMeTMTb TaKOM IlOpHAOK B3aMM00TH011ieHMM, npM KO- 
TopoM Me/uieHHO AeMCTByiomMe ynpaBJiaiomMe CMCTeMbI (H a- 
npMMep, reHeTMMecKMe bjimhhmh) onpeAejiaiO T xapaicrep 6o ;iee  
6bicTpo AeMCTByiomMX (HepBHaa CMCTeMa, ryM opajibH bie m a  p .),  
h o  He Hao6opoT.

He ocTaHaBJiMBaacb noApo0H ee Ha 3tom  (x o ta  m BecbMa 
BaxHOM) CTopoHe opraHM3auMM, c jieAyeT yKa3aTb Ha A pyry io , 
CBH3aHHyiO, B MaCTHOCTM, C ACHCTBMeM HepBHOM CMCTeMbI. M o * -  
h o , no-bm a mm o My, cMMTaTb npaBMjiOM, h to  OTAejibHbie opraHbl, 
3aBMcamMe o t  ueHTpajibHOM HepBHOM CMCTeMbI (rjia3 , cepAu e, 
M oqeBofi ny3bipb m ap*)< o 6jiaAaiOT oG w hho onpeAejiCHHbiM 
annapaTOM, ji0KajiM3OBaHHbiM b HepBHbix ya jiax caM oro  opraH a 
MJIM B HM3IUMX OTAejiaX CnMHHOrO M03ra. 3TM aBTOHOMHbie 
caM operyjiM pyiom M eca CMcreMu onpeAeJiflioT aBTOMaTMHecicyio 
AeaTejibHocTb opraHOB (cepAenH oe coKpam eH M e, o 6mch hcmako- 

ctm b rjia3y, nepMOAMMecKoe MoneMcnycKaHMe m t . a . ) .  ripM  stom  
b BbicuiMe ueHTpbi nocTynaeT  He AeTajibHaa, h o  jiMuub o 6o 6m eH - 
Haa MHC})OpMaUMH o  pe3yAbTaTaX 3T0M AeflTeJIbHOCTM H o  COCTO-
hhmm opraH a, AOCTaTOMHaa ajih  T oro , HTo6bi Ha ee ocHOBaHMM 
OCymeCTBJIHTb KOOpAMHauWK) OTAeJIbHbIX OpraHOB M c[)yHKUMM.

B cbok ) OHepeAb BMemaTejibCTBO ueHTpajibHOM HepBHoft cm- 
CTeMbi T ox e  o6biiiHo MMeeT He AeTajibHbiM xapaKTep. O h o  name 
Bcero ocymecTBAaeTca mjim nyTeM M3MeHeHMH «HacTpoM KH» ca- 
MoperyjiMpyiomMxca noA^MHeHHbix cmctcm (t3kmm o6pa30M M3- 
M eHaeTca TeMn cepA u e6MeHMM, pexM M  MoqeMcnycKaHMH m t . a . ) ,  
hjim o6xoahwm nyTeM (MeHee TMnMHHbiM), HanpMMep, qepe3 cm- 
cTeMy np0M3B0AbHbix Mbiiuu b cjiynaax, KorAa cooTBeTCTByioiUMe 
opraHbi n0AliMHHi0TC5i np0M3B0AbH0My ynpaBJieHMio (ycKopeHMe 
MoneMcnycKaHMH npoM3BOjibHbiM yBejiMHeHMeM BHyrpM6pioiiiHo- 
ro AaBJieHMA —  GpiouiHbiM npeccoM; 3aAepxKa ero  — nyTeM 
BKJHOHeHM5I npOM3BOJlbHOrO cc})MHKTepa).

TaKaa CMCTeMa o6ecne4MBaeT MaKCMMajibHyio pa3rpy3icy Bbic- 
llimx ueHTpoB h MMHMMajibHoe HapymeHMe ( 6jiaroA apa BMerna- 
TeAbCTBy ueHTpa) pa6orb i peryjiflTopH bix MexaHM3MOB HM3uuero 
nopHAKa.



06ii^u xapaKTep npnHujinoB cncTeMHofi opraHHsaujm

n o c jie  npoBeAeHHoro HaMM KpaTKoro m n o  caMOM nocTaHOB- 
Ke n p o 6jiCMbi 40CTaT0HH0 a6cTpaKTHoro paccMOTpeHMH 6M0Ji0rM- 

HeCKMX CMCTeM eCTeCTBeHHO B03HMKaeT Bonpoc: HaCKOJIbKO M3JIO- 
)KeHHbic 3,aecb npMHUMnbi mx opraHM3auMM hbjih io tch  oGiummm?

M to KacaeTCH pa3JiMHeHMH AMCKpeTHbix («K o p n ycK y jiflp H b ix ») 
m «>KecTKMX» CMCTeM, t o  o tb c t  Ha 3 to t  Bonpoc y>Ke AaH Bbiuie. 

TaK oe pa3jiMHeHMe b npMHuMne mo>kct BCTpeHaTbca Ha jiioGom 

ypoBHe CMCTeMHOM 0praHM30BaHH0CTM. Ho jym T oro  mtoGm 
OTBeTMTb Ha 6o ;iee  o 6iumm B onpoc, Ha/io paccMOTpcTb cneixM- 
(J)MMeCKMe OTJ1MHMH 6M0J10rMHCCKMX CMCTeM, C O^HOM CTOpOHbl, 
OT CMCTCM HOKMBOM npMpOJlbl, a C APyi'OM —  OT CMCTeM Bb iciuero 

TMna: o 6iuecTBeHHbix m riopo)KaaeMbrx mmm TexHMHecKMx.

EcjiM CpaBHMBaTb >KMBbie CMCTeMbi C HOKMBbIMM, CTM- 
xmmho CKJiaiibmaiomMMMCH b npM po;ie («KOCHaa MaTepMH», 

n o  B. M. Bepna/icKOMy), t o  ochobm oc otjimmmc AMHaMHHecKOH 
CTpyKTypbl >KMBbIX CMCTeM 3aKJIFOMaeTCH B MX CnOCO0HOCTM K ay- 
Topenpo/iyKuMM, t .  e. k ycBoeHMio aneMeHTOB BHeuiHeM cpeAbi 

m k BocnpoM3BeAeHMio M3 hmx ch ctcm , n oA o6 Hbix c e 6 e. 3Ta 
CnOCO0HOCTb, KOTOpyiO MO>KHO TaiOKe Ha3BaTb CnOCO0HOCTbIO 
K acCMMMJIHUMM, n 0p 0 )KaaeT UCJIbIM pHA ApyrMX 0 C0 6 eHH0 - 
CTeM 6M0^0rMHCCKMX cmctcm: pocT  k jic to k  m opraHM3Ma (n y -  

TeM ayTopenpoAyKUMM M OjieKyjiapHbix m KJieTOHHbix cah h m u ), 
pa3MHO)KeHMe b reoMeTpMHecKOM nporpeccMM , HacjieacTBeH- 

HocTb, 3aKJiioMaioiuyK)CH b tom hom  xapaicrepe ayTopenpoayKUM M, 
b nacTHOcTM b ayTopenpoAyKUMM «HacjieACTBeHHbix 3 anM ceM », 

B XpOMOCOMaX. HaKOHeU, M M3MeHMMBOCTb, T. e. OTKJIOHeHMH 
o t  tomhom penpo^yKuMM, npM o6 peTaeT 3HaMeHMe jy w  sbojiioumm 

TOJibKO 3a cneT T oro , mto M3MeHMBUiaaca 4)opMa (M yTauM fl) 
Ta icxe  cnoco0H a B0cnp0M3B0AMTb c e 6 a, coxpaH aa HOBbie H ep ra , 
nojiyHeHHbie n oc jie  M3 MeHeHMM.

B pe3y;ibTaTe M36biTOMHOM ayTopenpo^yKUMM c H eM 36ex- 
HoCTbio B03HMKaeT ecTecTBeHHbiM o t6op. 3HaMeHMe a y ro p e n p o -  

AyKUMM KaK 4)yHAaMeHTa Bcex )KM3HeHHbtX HBJieHMM M OCHOBbI 
3B0jiK)uM0HH0r0 n pou ecca  npeKpacH o noHMMaji H .^apB M H , nn- 
caBuiMM.* « . . .B c e  3tm npeKpacH o nocTpoeH H bie c})opMbi, CTOJib 

pa3^MMHbie M ex a y  c o 6om m TaK c j io x h o  o^Ha o t  a p y ro ii 3a- 
BMcaiuMe, 6bijiM co3^aHbi G jiam aapa 3aKOHaM, eme m Tenepb  

AeMCTByiOmMM BOKpyr Hac. 3TM 3aKOHbI B CaMOM UIMpOKOM CMbl- 
c jie  cyTb pocT m BocnpoM3Be,aeHHe; HacJieflCTBeHHOCTb, noMTM 

H eo6xOflMMO BblTeKaiOmaH M3 BOCnpOM3Be.AeHH5i; M3MeHHMBOCTb, 
3aBMC5ima5i o t  n paM oro  mjim KocBeHHoro achctbm a ycjiobmm 

X H 3HM mjim o t  yn p axH eH n a  m HeynpaxH eH M n; nporpeccM fl pa3- 
MHOXeHMH, CTOJib BblCOKafl, MTO OHa B e ^ T  K 6opb6e 3a )KM3Hb



m k ee nocjie^cTBMio — ecTecTBeHHOMy OT6opy, BjieKyme- 
My 3a co6om pacxoacaeHMe npM3HaKOB m BbiMMpaHHe MeHee 
coBepmeHHbix c})opM» [2].

Bjiaroaapw ayropenpoAyKUMM npocToft o t 6op, b hcxmbom 
npwpoAe TOJibKO coxpaHHiomHM y x e  HMeiomMecfl ycTOHHHBbie 
(Jjopwbi, npeBpauzaeTCH b ecTCCTBeHh w m o t6op, kotopmm CBA3aH 
C pa3MHO)KCHMeM COXpaHMBLUMXCH ({)OpM M c HaKonjieHweM y HMX 
BCe HOBbIX nOJle3HbIX npM3H3KOB. B XMBbIX CMCTeMaX TaKMM 
nyreM npoMcxo^MT cyMMauMH nojie3Hbix M3MeHeHHM m BbiTec- 
HeHMe Bpe^Hbix. Bee 3to KopeHHbiM 06pa30M oTJiMMaeT xMBbie 
CMCTeMbi OT CTMXMMHO CJIOXMBLIJMXCfl CMCTeM HOKMBOM npMpOAbl
m nyreM jyiMTeJibHOM 3bojiioumm Be^eT k co3^aHMio cjioxhcm ulwx 
npMCn0C06jieHMM, 3aBCpiIiaK)LJUMXCfl, HaKOHeu, B03HWKH0BeHMCM 
BbicuiMX c{)opM xm3hm m MejioBenecKoro o 6mecTBa.

06mecTBeHHbie cmctcmw coxpaHHioT 3Ty cn0C06H0CTb k ay- 
TopenpojiyKUMM, ho nepeHocHT ee m b HOBbie o 6jiacTM: pe- 
npojiyKUMH (x o th  h He caM0 B0 cn p 0 M3BejieHHe) pa3JiM4 Hbix 

npoM3BejteHM^f qejioBeKa no yaa^Ho c03#aHH0My o6pa3uy — 
TexHMHecKHX npMcnoco6jieHMft, khht m t .a .  r i 03T0My m o t 6op  

Taoce  nepeHOCMTCa m  o 6jiacTM xmbwx 0praHM3M0B b o6jiacTb 
npojiyKTOB o6mecTBeHHOM xm3hm, o t  mbuimh ro  macm.

OjmaKo hc 3 to  HaM0ojiee cymecTBeHHO oTJiMHaeT coum- 
ajibHbie CMCTeMbi o t  6MOjiorMHecKMX b paccMaTpMBaeMOM HaMM 
njiaHe. BMOJiorMHecKMe cmctcmw cnoco0HW 3 BOJiK)UM0HMp0BaTb 
jiMuib nyreM cyMMauMM M3MeHeHHM, nojie3Hbix Kaxjioe b o t -  
AeJibHOCTM. rio3T0My mm HeflocryneH uejiwM p*m ycoBepiueH- 
CTBOBaHMM, KOTOpbie MOrjIM 6bl B03HMKHyTb nyTeM COeAMHeHMH 
HecKojibKMx H3MeHeHMM, no OTAejibHocTM cHMxaiomMX npMcno- 
co6jieHHOCTb. HeTpyAHO noKa3aTb, mto BepoflTHocTb OAHOBpe- 
MeHHoro noHBJieHHH y o^hom oco6h a  a x e  TOJibKO Tpex BpeziHbix 
M3MeHeHHfi, KOTOpwe BMecTe B3HTwe noBwinaioT npHcnoco6jieH- 
HocTb, npaKTMHecKM paBHa Hyjno. Ecjim tbkmc MyrauHM bo3hh- 
KaiOT n0p03Hb, TO 0T60P MX yHMHTOXMT KaK OTpMUaTejIbHWe, 
npexzje iieM ohh CMoryr 06'beAMHMTbCH m AaTb nojioxMTejibHbiit 
3(J)(J)eKT. ripHpO^a TaKMe KOM0MHauMM C03AaBaTb H Mcn0jlb30- 
BaTb He MOXeT, TaK KaK yCOBepliieHCTBOBaHMH B HeM B03HMK310T 
b pe3yjibTaTe CTMXMMHoro npouccca o r6 opa h HMKaKaa caMaa 
6ojibiuaH, ho omdaneHHQH Bbirojia ju\n bmhb He M oxeT noBecTM 
k pacnpocTpaHeHMio npM3HaKOB, KOTOpwe b dannbiu MOMenm 
xoth 6bi HeMHoro BpeAHbi. 3 to  MJunocTpMpyeTCa MHTepecHbiM 
3 KcnepMMeHTOM H. B. TMMo^eeBa-PecoBCKoro [29 ], KOTopww, 
MCKyccTBeHHO KOM6MHMpyfl y Apo30({)Mjrbi MyrauMM, noHM xaio- 
mMe XM3Hecnoco6HocTb, n o jryw ji K0M6wHauMi0 He MeHee xw 3- 
Hecnoco6 Hyio, neM HopMajibHaa c})opMa. Ohcbmaho, hto npMpoaa 
no^XBaTMJia 6 w TaKyio K0M6 MHauMi0  m, Aopa6oTaB ee b AeTajiax



nyreM  ecTecTBeHHoro OT6opa, MorAa 6bi 3aKpcnMTb; h o  b n pn p o - 
Ae 3Ta KOM6MHauMa He Morna B03HMKHyTb, TaK KaK KaxAaa M yra- 
nun no 0TAejibH0CTH yHMMToxaAacb b 6opb6c 3a cymecTBOBaHHe.

TaKMM 06pa30M, ecTecTBCh h bi m ot6op  6;iM3opyK [24]. JXjih 
3B0AF0UMM OTKpblTbl MHorMe, HO bcc ace He Bee nyTH [30]. 
y  Hec ecTb nyro «3anpemeHHbie». 3 to  apKO bmaho m3 Toro, mto 
b npnpoAe hh pa3y He bo3Hmkjio oaho m  asbhhx M3o6peTeHMM 
neAOBCKa — Bpamaiomaacfl ocb c bmhtom (Tuna napoxoAHoro
HAM CaM0AeTH0r0) MAH C KOJieCOM. IlpMHUMnMaJIbHO BnOA- 
He B03M0)KH0 AOriyCTMTb, MTO TaKOe npMCnOCO0ACHMe MOTAO 
6bl OCymCCTBMTbCH M B HeKOTOpbIX yCAOBMHX MOTAO 6bl 6bITb 
noAe3HbiM. H  TeM He MeHce npM BceM pa3Hoo6pa3MM opraHOB 
m npMcnoco6jieHMM 6ojibuiero mam MCHbiuero coBepmeHCTBa, 
B03HMKaBUIMX 3a COTHH MMAAMOHOB ACT B MMAAMapAaX Opra- 
hm3mob, TaKoe npMcnoco6AeHMe, no-BMAMMOMy, He bo3Hmkjio 
hm pa3y. JIjjh ero bo3Hmkhobchmh Heo6xoAMMbi 6mam npoMe- 
HCyTOMHbie CT3AMM, KOTOpbIC CHM3MJIM 6bl >KH3Hecn0C06H0CTb MX 
HOCMTeAeM Ha HeCKOAbKO nOKOAeHMM M npHBeAM 6bl MX K rM- 
6eAM b copeBHOBaHMM c npoKHeii c})0pM0M. HanpoTMB, HeAOBeK 
b CBoeM TexHmMecKOm TBOpMecTBe cnoco6eH 3apaHee npeABMAeTb, 
IlAaHMpOBaTb M C03AaBaTb B TOM MMCAe M TaKMe yCOBepmeHCTBO- 
BaHMa, KOTOpbie m x  6moaofmmcckom sboaioumm HeAocTynHbi 
no M3AoxeHHbiM cooGpaaceHHHM. IlepBeHCTBO no caoxhoctm  
m no «OTUJAMct)OBaHHOCTM» npMcnocoGAeHMM, bo3mo>kho, em e 
AOArO OCTaHeTCa 3a XMBOM npMpOAOM. OAHaKO HayMHO-TeXHMMe- 
CKoe TB0pMecTB0 MeAOBeKa onepeAMJio sboaioumio KaK b o6a3cth 
MaTepMaAOB m 3HepreTMMecKMX mctomhmkob, TaK m c tomkm 
3peHM« KaMecTBeHHOM uiMpoTbi ero B03M0>KHbix nyreM.

To  XC B 3HaMMTeAbHOM CTeneHM MOXeT 6bITb OTHeCeHO 
m k o6mecTBeHHOMy pa3BMTMio b ueAOM. H  3Aecb cnocoGHOCTb 
npeABMAeTb pe3yAbTa™ AaeT B03M0XH0CTb C03AaBaTb TaKMe co - 
UMaAbHUe c{)OpMbI, KOTOpbie CTMXHMHO MAM BOBCe He MOrAM 6bl 
B03HMKHyTb,J MAM X e  nOTpe60BaAM 6bl KOAOCCaAbHbIX nepMOAOB 
BpeMe^M, ecAM 6bi hiam, KaK b 6M0A0rMMecKMx cMCTeMax, nyreM 
npo6 m olum6ok am6o oKOAbHbiMM nyraMM. HaM6oAee hcho 
poAb TaKoro nporH03Mp0BaHMa BMAHa b nporH03e (cAeAaHHOM 
nOMTM 3a CTOAeTMe) OCHOBHblX OMepTaHMH COUMaAMCTHMeCKOrO 
CTpoa. 3 t o  npeABMAeHMe cbirpaAO orpoMHyio poAb, opraHM3ya 
M KOAOCCaAbHO yCKOpflfl COUMaAbHbie ABMXeHMfl. Ho M Aio6aa 
3apaHee nAaHMpyeMaa paAOBaa pe(J)opMa, b oco6chhoctm  TaKaa, 
KOTopaa cB«3aHa c nepBOHaMaAbHbiMM BpeMeHHbiMM HeBbiro- 
AaMM, HBAfleTfcH npMMepOM TaKOM X e POAM nporH03HpOBaHM« 
b o 6mecTBeHHbix npoueccax, oTKpwBaiomero nyrM, HeAOCTynHwe 
no TMny jum  6MOAorMHecKoft sboaioumm.

YMHTbiBaa Bee CKa3aHHoe, m o x h o  OTHacTM OTBeTMTb Ha bo - 
npoc O npMMeHMMOCTM paCCMOTpeHHUX HaMM HeKOTOpbIX npMH-



Umtiob opraHM3auMM 6M0Ji0rMiiecKMX cmctcm b jjpyrMX oGjiacTHX. 

OhCBMAHO, MTO B oGjiaCTM HOKMBOM npMpOAbl npMMeHMMbl JIMLUb 
HeMHOrMe M3 3TMX npMHUMOOB, npMMeM npMMeHMMbl JIMLUb n o -  

CTOJibKy, nocKOJibKy ohm He npeAnojiara ioT  hm ayropenpoiiyKUM H  

3JieMeHT0B, hm c jiok h om  CTpyKTypbl, xapaKTepHOM jxjih >kmbwx 

CMCTCM.

M to  KacacTCH oGiuecTBeHHbix m tcxhmmcckmx cmctcm , t o  

06uiH0CTb npMHUMOOB MOKHy HMMM M >KMBbIMM CMCTCMaMM

Gojibuie, nocKOjibicy b o 6omx cjiynanx Mbi mmccm a e jio  co  cjio>k- 

HblMM CaMOOpraHH3yiOLUMMMCfl CMCTeMaMM. BMeCTe C TeM 6mo- 

jiorM necKHe cm ctcm u mmciot p «A  «3anpem eH H bix n yT en » b cbocm  

pa3BMTMM 6jia roA ap « CTMXMMHOMy xapaKTepy ochobhom  ABM xy- 
meM CMjibi sbojiioumm —  ecTccTBeHHoro oT6opa, H ccn oco6H oro 

k npHMOMy co3AaHMio u e jio ro  paaa cjio>KHbix npMcnocoGjieHMM, 

Tpe6yioiuMX x o th  6bi BpeM eHnoro chm>kchmh npM cnocoG jieH H o- 
ctm. HanpoTM B, ajih  o 6mecTBeHHbix m TexHMnecKMx cmctcm 3tm 

nyTM oTKpbiTbi9^. A  oG xojm bie nyTM —  nanpMMep, npMHUMn 
CMCHbl c})yHKUMft [3] —  OHeHb MejUlCHHbl, K TOMy >Ke M n o  3TMM 
nyTHM, bmammo, npM poae AOCTyriHbi a s jick o  He Bee tcxhmmcckm 

B03M0>KHbie 4)0pMbI OpraHM33UMM.

3 tM  oGlUMC pa3JIMHMH He HBJIHIOTCH eAHHCTBeHHblMMI KOH- 

KpeTHbic c})opMbr opraHM3auMM 6M0Ji0rMHecKMX m o 6mecTBeHHbix 

CMCTeM pa3BMB3JIMCb TaiOKe no  pa3JIMMHbIM nyTHM. Pa3BMTMe 
o c o 6m y  BbicuuMX c})opM jxaeT npMMepbi oneHb bmcokom o p ra - 

HM3auMM. Ho b OTJiMMMe o t  BM^a b 6M0Ji0rMM m o t  oGmecTBa 

Ha TOM MJIM HHOM ypOBHe p33BMTMH M HeCMOTpH Ha OTMe- 
MeHHyK) HaMM TMGKOCTb pa3BMTMH, OTfleJIbHaH o c o 6b BCe x e  

3anporpaMMMpoBaHa b HeK0T0pbix o th ou ich m h x Gojiee x ecT K o . 

3 t o  3HanMT, h to  b ee «n porp aM M e» onpe^ejieH b i npe^ejib i ee  

pOCTa, pa3BMTMH M JUlMTeJIbHOCTM X H 3HM. H BMJX, M oGujeCTBO, 
TeopeTMMecKM roBopn, M oryT pa3BMBaTbcn 6e3ipaHMMH0. y  o c o 6m 

3anporpaMMMpoBaHa ee CMepTb, TaK KaK 3Ta cMepTb nojie3Ha jxnn 
BMAa, jxjih e ro  sbojiioumm.

H o m bhjx b uejioM  pe3K0 oTJiMMaeTCH n o  cbocm opraHM3auHM 

o t  oGmecTBa. B oGmecTBe no Mepe e ro  p a3BMTMH ycTaHa- 

BjiMBaiOTCH Bee Gojiee pa3H006pa3Hbie, KoopAMHMpyiomMe ero  

({jyHKUMM, nOHBJIHIOTCH BCe HOBbie TMnbl CneUMC[)MlieCKMX COUM- 

ajibHbix cBH3eM. B 3tom  CMWCjie oGiuecTBo, co3AaBan M3BecTHyio 
MepapxMio cBH3eM (H e o6n3aTeJibHo Bb ipaxeH H yio b KJiaccoBOM 

MepapxMM), n o  c jio k h o c tm  m TMny opraHM3auMM npnGjiMxaeTCH

9) HpKHPi m icro 6iio.norHHecKHft npHMep —  B03M0)KH0CTb ajih qejiOBeKa 
co3aaBaTb BbicoKoypoJKafiHyio rn6pHJiHyio KyKypy3y, Koropyio npnpoaa He Morjia 
co3iiaTb, TaK KaK ajih 6ojibiuoro KOHeqHoro 3tj)(j)eKTa Tpe6ycTca noanepacaHiie 
ManoypQ)KaHHbix npoMCxyro^Hbix HH6penHbix jihhhh.



K HaM6ojieC BbIC0K0pa3BMTbIM OpraHM3MaM 6e3 MX, OAHaKO, 
3apanee 3aua»HOM orpaHMneHHocTM pa3BMTMH.

Bm/J, HanpoTMB, B OCHOBHOM pa3BMB3eTCH He 3a CMeT nOBbl- 
meHMH cBoeM uejiocTHOcTM, a 3a cneT noBbiiueHMa coBepmeHCTBa 
cocTaBjiHFomMx ero oco6eM. Oh He orpaHMneH b cpoKax pa3BMTMH 
m npocTpancTBeHHO (b otjimmmc o t  o c o 6m), h o  orpaHMneH b THne
P33BMTMH, B B03M0>KH0CTHX KOOpAMHaUMM.

TaKMM O0pa3OM, COUMaJIbHbIM ypOBCHb CMCTeMHOtf 0praHM30- 
B3HH0CTM, nOMMMO pflAa ApyrMX 0C06eHH0CTeM, HeOAHOKpaTHO 

yace OTMenaBLUMXCH b jiM TepaType, Bbime ypoBH * pa3BMTMH 
GMOJIOrHMCCKMX CMCTeM! 1) no CnOCO0HOCTM yCMJIMB3Tb CaMOOp- 
raHH3auMio Ha 0CH0Be np0rH03Mp0BaHMa m 2) n o  c o iieTaHHio 
CJIOKHOti M B03paCTaK)meM KOOpAMHaUMM B pa3BMTMM (HeAOCTyn- 
hom Ha ypoBHe BMAa) c HeorpaHMMeHHbiM xapaKTepoM pa3BMTMH 
(HC/lOCTynHbIM ZU1>I CaMOM BbIC0K0pa3BMT0M 0C06m). Bee 3T0 pC3- 
ko OTAejineT Gmojioi'mhcckmm ypoBCHb o t  couM ajibH oro m AejiaeT 
He060CH0BaHHbJMM LUMpOKMC aHaJIOrMM Meacay 6M0JI0rMMeCK0M 
opraHM3auMCM b ucjiom  m 06m ecTB0M.

OilHaKO 3T0 HC MCKJIIOMaeT B03M0XH0CTM CXOACTBa p fl- 
JX a 3aK0H0MepH0CTCM MJIM MaCTHbIX opraH  M3aUM0HHbIX (J)OpM 
Ha pa3jiMMHbix ypoBHflx. 3 t o  bmaho, b nacTHocTM, Ha npMMepe 
o 6 iu ero  pa3AejieHMa cm ctcm  Ha AMCKpeTHbie m >KecTKo4)MKCMpo- 
BaHHbie. 3 tm  bmaho b p33bmtmm neKOTOpbix acneKTOB 6mohmkm, 
c6jiM>KaioiueM TexHHKy m 6MOjiorMio. r i03T0M y b uejiOM mo>kho 
CKa3aTb, h to  6M0Ji0rMMecKMe cm ctcm w, HaKonMBLUMe 3a mmjuim- 
OHbi JieT cjio>KHeMLUMe npM cnoco6jieHM H, npeACTaBjiaioT co6om 
Hpe3BbmaMH0 BaxHbiM m 6jiaroAapHbiM oG^eicr rjih M3yneHMfl 
o6m n x  npMHuMnoB opraHM3auMH cmctcm.

B HacToamee BpeMfl M3yHeHMe cTpyKTypHbix 3aK0H0MepH0- 
CTetf JIMLLIb HaHMHaeTCH, M B 3T0M 06jiaCTM Mbi CTOMM, BepOHTHO, 
HM>Ke, hcm ctohjim ApeBHMe erMnTHHe b o 6jiacTM M3yneHM« 
reoMeTpMM. IloKa Mbi MoaceM cc})opMyjiMpoBaTb jiMiub HeKOTopbie 
npocTeMiiiHe npMHUMnbi. TeM He MeHee mx 3HaneHMe b 6 MojiorMM 
BecbMa cymccTBeHHO. 0 6  3tom mo>kho cyanTb xoth 6bi no TeM 
ouiM6KaM, K0T0pbie 6biJiM AonymeHbi b npouuiOM KpynHbiMM mc- 
cjieAOBaTejiHMM bcjicactbmc HeAoyneTa a  a x e  JiMiub M3Jio)KeHHbix 
3Aecb npMHuMnoB. TaK, B. Py m A . BeficMaH nbiTajiMCb b cBoe 
BpeMH 00'bflCHMTb OpiaHMMeCKyiO ueJieC006pa3H0CTb He TOJibKO 
AapBMHOBCKMM 0T60p0M MOKAy opraHM3MaMM, HO m otGopom 
BHyTpM opraHM3Ma. 3tm nonbiTKM He onpaB^aJiMCb, ho c M3jio- 
XeHHblX HaMM n03MUMM OHM M He M0TJ1M OnpaBAaTbCfl, noCKOJIb- 
Ky opraHM3M — CMCTeMa b ochobhom HeKopnycKyjinpHan —  
He M0>KeT pa3BMBaTbCH nyTeM aBTOMaTMnecKoro 0T60pa m yco- 
BepiueHCTBOBaHMH TaKMM o6pa30M cocTaBjiHiomMx ero camhmu. 
OT6op BHyTpM 0praHM3Ma MOXeT 6bITb JIMUIb nOAHMHeHHblM Me- 
X3HH3M0M, HanpMMep, RJIH yHHHT0>KeHMfl OTMMpaiOlUHX KJieTOK,



jyw KOMSHHaTopHKH y x e  paHee sbojifouhohho pa3BHBiiiMXCfl 
no;ie3Hbix peaKUHH h t. a. 06paTHyio ou in6Ky, KaK y x c  ro- 
Bopmiocb, AonycTMji 3 . Korxnjui, He noHHB CMbicjia pa3BHTMH 
He3aBMCHMbix p e^eK TopH b ix  peaKunfi. AHajiornMHO aoJiro 6biJia 
He noHHTHa ueJiec006pa3H0CTb AHCKpeTHoro cTpoeHHH reHeTH- 
MeCKHX MexaHM3MOB, MTO C03AaBaJ10 AOnOJIHMTeJIbHbie yCJIOBHH 
mia MajionpOiiyKTHBHbix /wcKyccwft. HaMeMa« HeK0T0pbie koh- 
KpeTHbie nyTH H3yMCHHfl CHCTCMHblX 3aK0H0MepH0CTCH, Mbi 
oco3HaeM, mto eme He Hacrrajio BpeMH juih bbihccchmh OKOHMa- 
TeJibHbix cy^caeHMM, o w a K o  ecTb 0CH0BaHHfl npeanojiaraTb, mto 
3th nyTM He'HBJiHiOTCH 6ecriepcneKTHBHbiMH.
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TEOPHfl CTPyKiyP H EE MECTO 
B CHCTEMHOM nOflXOJJE*

J^OKJiafl

B paMKax Teopwn cmctcm, KaK MHe npeacTaBjiaeTca, Heo6 - 
xo^mmo cHanajia onpe^ejiHTb cneuM({)MKy pa3jiMHHbix uojxkojxob 
K CHCTeMHOMy o 6T>CKTy. B 3T0M CMblCJie MCXOXy M3 nOAXO^a 
M3BeCTHOrO 3M6pMOJIOra H 6MOXHMMKa HMAXeMa, KOTOpbIM 
b TpMjiuaTbix ro^ax yKa3biBaji, h to BHyTpeHHee CTpoeHMe cm- 
CTeMbi onpeAejiaeTca TpeMH 4)aKTopaMM: KanecTBOM 3JieMeHTOB, 
KOJIMHCCTBOM MX m, HaKOHeu, TeM, KaK OHM CKJia^bTBaiOTCH 
b o 6myio apXMTeKTOHMKy cmctcmw, to  ecTb TeM, mto h 6bi Ha3Baji 
cmpyicmypou cmctcmh.

Ecjim roBopHTb o KaxAOM M3 3tmx acneKTOB, t o  m oxh o 
OTMeTMTb, mto KaMecTBeHHbiM nojvcoji k oG^eKTy M3yHeHMH 
xapaicrepeH jyin jho6om HaynHotf AMCUMnjiMHM; KOJiMHecrBeHHbiM 
uojxkoji uiMpoKo pa3pa6oTaH b MaTeMaTMKe; CTpyKTyp hmm ace 
nojiKOji He Hauieji eme CBoero nojiHoro BbipaaceHMH hm b ojjhom 
HayKe. 143 cymecTByiomMx HbiHe HayK HaM6ojiee 6jim3Ko k ero 
pa3pa6oTKe noaoiujia KM6epHeTMKa, ho, Ha mom B3rji*m, m OHa 
He pacnojiaraeT Teopneft CTpyKTyp.

M o x h o  jim M3ynaTb cTpyKTypM b a6crpaKTHOM pa3pe3e? 
ri0-BMAMM0My, MOXHO. TaK Mbi MOXeM M3yMaTb, HanpMMep, 
ueHTpajiM30BaHHbie m AeueHTpajiM30BaHHbie CTpyKrypbi, h Bee 
ueHTpajiM30BaHHwe CTpyKTypbi 6yayT MMeTb hcmto o 6mee, 6yab 
3 to  njiaHeTHaa CMCTeMa mjim KaKMe-TO 6MOJiorMMecKMe 06pa30- 
BaHMfl, CKaXeM, MypaBeMHMK C LjeHTpOM B BMfle M3TKM m t .jx . 
MJIM OpraHM3M C ueHTpajIbHOM HepBHOM CMCTeMOM, KOTOpOM OH 
ynpaBJiaeTca. Bo Bcex 3tmx cjiynaflx Mbi moxcm HaMTM o6mMe 
3jieMeHTM, HeKOTOpbie o6 iUMe Meprbi. Ohm m 6yayT oGteKTOM 
M3yHeHM5I TeopHM CTpyKTyp.

* Mcto^hhk: [1970 r]. B HacTOflmeM imaHHH ny6jiHKyioTCH tckct aoKJiaaa 
A. A. MajiHHOBCKoro h ero otbctu  Ha Bonpocw ynacTHHKOB BCTpeHH-aHcicyccHH 

♦CMcreMHbift nojixoa b coBpcMeHHoft 6H0Ji0rHH» (11-12 aeica6pfl 1968 r., M h - 
CTMTyT HCTOpHH CCTCCTB03HaHHH H TCXHHKH AH CCCP, MoCKBa), —  flfUM . ped.



B 3tom  cm w cjic  yMeHMe o cTpyKTypax flBJiaeTca b HeKOTopoM 
OTHOLLieHMM CXOflHblM C MaTeMaTMKOM. MaTeMaTMKa n03B0JiaeT 

M3yliaTb KOJiMMecTBeHHbie 3aK0H0MepH0CTH, He MHTepecyHCb 
kbmcctbchhom ctopoh om . J\bz, yMH0>KeHH0e Ha ^Ba, paBHaeTCH 

MeTbipeM; 3 to  cnpaBejuiMBo m juih rajiaKTMK, m jxjih MbicjieHHbix 
06pa30B, m jvia j iio 6bix flpyrw x s jicm ch tob , ecjiM Mbi 6epeM  mx ABa 
pa3a n o  ^Ba. Tom ho TaK * e  m b ymchmm o CTpyKTypax B03M0>KHa 

Ta >Ke CTeneHb a6cTpaKTHOCTM, KOTopaa n03B0jiaeT BbiAejiHTb 

TO, MTO CneUM({)MHHO JVIH CTpyKTyp H CMCTeM, M npMMeHHTb 
no^yneHHbie pe3yjibTaTbi k p a3jiMMHbiM cMCTeMaM, He3aBMCMMO 

o t  T oro , o  KaKoro TMria CMCTeMax mact peHb.

YMeHMe o CTpyKTypax HaM6o jiee  Ba>KHO m HaM6o ;iee  n ep cn cK - 
TMBHO ZU1M 6M0J10rMMeCKMX CMCTeM. ripM 3T0M, O^HaKO, HZJXO 
MMeTb B BHiiy, MTO Mb! He MO>KeM Ha AaHHOM 3TanC nOJIHOCTbK) 

M3yMMTb Te MJIM MHbie KOHKpeTHbie CTpyKTypHbie 3aKOHOMepHO- 
CTM B CMCTeMax, He CMMTaHCb B KaKOM-TO MCpe C KaMCCTBOM 

3J1CMCHT0B M C KOJIMMCCTBCHHOM CTOpOIIOM CMCTeMbi.

HT06bI OOHCHMTb 3Ty B3aMMOCBH3b pa3HbIX nOAXOAOB, a o 6pa- 
mycb k sjieMeHTapHOMy Bonpocy MaTeMaTMKM. Ecjim B3HTb apM({)- 
MeTMMecKyio 3a,aaMy, npocrryio uiKojibHyio 3a,aaMy, to  Mbi bmamm, 
mto ce pemeHMe o 6wmho onMpaeTca Ha npMMCHeHHe KaKoro-TO 
M3 MCTbipeX npaBMJI apM(f)MeTMKM! CJIOKCHMfl, BblMMTaHMH M T.fl. 
ripe)Kne HeM np0M3B0AMTb onpc^ejieHHoe acmctbmc peiuaiomHH 
3aj*aMy AOJDKeH KaKMM-TO 06pa30M OnpC^ejIMTb B3aMMOOTHO- 
uieHMe Tex sjicm chtob, KOTOpbie oh 6yaeT b33mmho coMeTaTb. 
CKaxeM , oh AOJixeH onpejtejiMTb, Hajno jim yMHOxMTb nnrh 
Ha BOceMb mjim mx najxo cJio>KMTb. PemeHMe 3Toro Bonpoca 3aBH- 
CMT OT TOrO, B KaKOM B3aMMOOTHOUieHMM HaXOAHTCH SJieMeHTbl 
paccMaTpMBaeMbix coBOKynHocTefi. 3 t o  peuieHMe npMHMMaeTca 
o 6biHHo MHTyMTMBHO, ho oh o  hbjihqtch no cymecTBy ycTaHoane- 
HMeM onpeAejieHHoro B3aMMOOTHOiueHHH crpyKTyp tom cmctcmw, 
KOTopaa HBjiaeTCfl npe^MeTOM BbiHHCJieHMa co CTopoHbi yMeHMKa, 
pem aiom ero 3Ty 3ajnaHy.

TaKMM 06pa30M, MaTeMaTMKa b cbomx jxa>Ke caMbix 3JieMeH- 

TapHbix u iarax HaHMHaeT c T oro , MTo6bi x o th  6bi MHTyHTMBHo 
ycTaHOBMTb B3aMMooTHomeHMa onpe,aejieHHbix BejiMHMH, a yace 

n oc jie  3Toro  npoM3Bo,aMTb c hmmm onepaijHM  b 33bmcmmocth 
o t  TMna yCTaHOBJieHHbix otholuchm m . MHaHe roB opa, kojimmc- 

CTBeHHbiM uojxxojx n pefln o jia raeT  on peae jieH H oe M3yMeHMe CTpyK- 
Typbi. B 6o jiee  mMpoKOM cM bicjie s t o  3H3mmt, mto yKa3aHHbie 

HaMM TpH nOAXOAa K CMCTeMe —  KOJIMMeCTBeHHbIM, KaMeCTBeH- 
HblM M CTpyKTypHbIM He MOiyT 6bITb nOJIHOCTblO M30JTMp0BaHbI

jxp yr o t  jxpyra , h o  jyin  pa3BMTMa jiio 6o ro  M3 3tmx no,0XOAOB H e- 
o 6xojxmmo MaKCMMajibHo a6cTparMpoBaTbca o t  ocra jibH bix  no/j- 
xoaob. )KejiaTeJibHO cbcctm  k MMHMMyMy Te m om ch tw , KOTOpbie



HBJIfllOTCH B A aH H O M  CJiyHae H Co65I3aTejIbH bIM H , npMBHOCHTCH  

CO CTOpOHbl Apyi'M X  nOAXOAOB.

B pa3BMTMH Ka)K£OM Hay km HacTynaeT momcht, Koraa b Ka- 
necTBe crieuMajibHoro HanpaBjieHMH MccjieAOBaHHH HannHacT 
BbUCJIflTbCfl nOCTpoeHMe Teopuw. 3 t o  CBH3aHO C TeM, MTO 
4)aKT0J10rMHeCKHM MaTepwaJl HayKM CTaHOBMTCfl AOCTaTOHHO oSTj- 
eKTMBHbiM. 3^ecb y>Ke nepecTacT MrpaTb pojib jimhhhm onbiT, 
n03B0J!HI0mMH MHTyMTMBHO KOppeKTMpOBaTb HCTOHHbie Bbipa>Ke- 
hmh npM onwcaHMHX. HaM6ojiee o6iune ({)aKTbi HayKM HaMMHaioT 
MrpaTb pOJIb 06l>eKTMBHbIX MCTOHHMKOB, KOTOpbie MOryT CJiy>KMTb 
0CH0BaHMeM jyifl AaJibHeMiueM nepepaGoTKM MHc})opMauMM, juih 
co3AaHMfl TeopwM. 3 to  y x e  He noAaTJiMBan rjiMHa cyGijeKTMBHoro 
onbiTa, a TBepAbie KMpnuMM mctko cc{)opMyjiMpoBaHHbix onMca- 
HMM 4)aKTOB, M3 KOTOpbIX TeopeTMK, KaK apXMTCKTOp, MO>KeT 
CTpoMTb Teopnio. TaKoe M3MeHeHne opraHM3auMM HayKM Haw6o- 
Jiee flpKO MJIJIIOCTpMpyCTCH (J)M3MKOM, HO M HC TOJibKO (f)M3MKOM, 
a Taoce  tbkmmm HayKaMM, KaK, HanpMMep, 3THorpa4)MH, m e 
b HacTonmee BpeMH TcopeTMHecKoe HanpaBjicHMe MccjieaoBaHMM 
cymecTByeT yace cpaBHMTejibHO He3aBMCMMO o t  nojieBOM 3THorpa- 
c})MM. BMOJIOrMH B 3T0M OTHOLUeHMM B KaKOM-TO CTeneHM OTCTaJia. 
TlpMMMHa 3Toro 3aKjiioMaeTCH, BO-nepBbix, b orpoMHOM HaKon- 
jieHHOM c[)aKTMiiecKOM MaTepMajie, a B o-B ropw x, 3,aecb MipaioT 
cbok) pojib m HCoGbiHaMHaa M3MeHMMBOCTb 6M0Ji0rMMecKMX na- 
paMeTpoB, m cjioxHbiw xapaicrep M3ynaeMbix oS’beKroB, m He- 
KOTOpbie MCTopMMecKMe npeAnocbiJiKM. Ecjim roBopwTb tomho, 
to , noxajiyM , TeopeTMHecKaa 6MOjiorM5i KaK TaKOBaa HanMHaeT 
C03AaBaTbCH TOJibKO b HacTo^mee BpeMa. H o, kohchho, 3a,aojiro 
jxo 3Toro co3AaBajiwcb oxaejibHbie TcopeTMHecKMe pa6oTbi, npM- 
tom caMoro c})yH,aaMeHTajibHoro 3HaneHMH. M./JapBMH, M3 ({w ryp  
KpynHoro MacniTa6a, 6biji nepBbiM, k to, ncxom  M3 MaTepMajia, 
coGpaHHoro b ochobhom flpyrMMM MCCjieAOBaTeJiflMM, co3,aaji 
CTpOMHyiO TeopMK), n0CTp0eHHyi0 c >KejIC3HOM JIOTMKOM, TeopMK), 
b kotopom oh onnpajica Ha oneHb HeMHorMe, ho 3aTO xopouio 
apryMeHTMpoBaHHbie npejinocbijiKM. Mto oh cjiejiaji? Oh B3rji5i- 
Hyji Ha Bonpocbi npMcnoco6jieHMa He amponoueHTpHHecKM, a, 
eCJIM Bbipa3HTbCH HeCKOJIbKO BOJIbHO, OpraHM3MOueHTpMMCCKM. 
Ochobhwm y Hero 6bijio ycTaHOBjieHwe B3aMMOCBH3M M exay 
HaCJiejlCTBeHHOCTblO, M3MeH4MB0CTbK) M TeOMeTpMMeCKOM npo- 
rpeccweM pa3MHOxeHMfl. E ro pemeHMe Bonpoca 6bijio CBH3aHO 
H c KOJIMHeCTBeHHbIM UOJXXOJXOM, HO ero KOJIMMeCTBeHHbie Mepbl 
6bijiM oneHb uiMpoKM, MMejiM noMTM KanecTBeHHWM xapaKrep. 
Oh roBopMji: donee XM3Hecnoco6eH —  MeHee )KM3Hecnoco6eH, 
60JlbtU0e nOTOMCTBO —  HedOJlbVUOe nOTOMCTBO.

nocjie H. flapBMHa Ha 0CH0Be ero TeopMM 6wji pa3BMT cjiohc- 
HbIM M TOHHbIM MaTCMaTMMeCKMM nOJXXOJX B pa6oTaX C. C. MeTBe-



pMKOBa, C. PaMTa, P. O m u ep a , J\x. X oaaeH H a, A. H. K o jiM o ro -  
pOBa —  c to h k h  3peHMH reHeTMKM, a TaioKe b pa6oTax 

B. Bo;ibTeppa, A. H. KoJiMoropcma w  u p .  —  c to h k h  3peHHH 
W3yMeHHH 6opb6bi 3a cymecTBOBaHHe b npM poae. Bee s th  Ma- 

TeMaTHqecKHe pa6oTbi 6buin 0CH0BaHbi Ha JiorMHecKH toh h om  

CTpyKTypHOM n onxo iie , KOTOpblH 6bIJl C03^aH M. /UpBHHOM. 
O chobhom  bm boa M./JapBHHa n 0;iH0CTbi0 noATBepuHJicn, m xo th  

Mbi nOJiyHHJIM MHOrO HOBbIX MHTepeCHbIX pe3y^bTaT0B, OHH BCe 

x e  0CH0BaHbi ucjimkom Ha aapBHHOBCKOM no,oxofle. n o x a jiy H ,  

MOHCHO CKa3aTb, HTO n o  3HaHMM0CTM OCHOBHOfi BblBOA /JapBMHa 
Aa^eKo npeBocxoziM^ Te b u b o a u , KOTOpbie .aejia^MCb no3>Ke 
c 6o jiee  toh h w m  noflXoaoM  m c^ o x h w m  MaTeMaTMqecKHM an n a- 

paTOM yace Ha 0CH0Be e ro  pe3y/ibTaT0B. rioc./ie.aHee 3aMenaHHe 
He 03HanaeT mbjiom scJm^cktmbhoctm MaTeMaTMnecKoro nonxo,aa 

Boo6uue. Ho na A3hhom  npnM epe m o x h o  BMaeTb, h to  k uacm o- 
rnneMy MOMeHTy h cnenuanbHo e 06/iacmu 36o/iiohuohhou meopuu 
cTpyKTypiibiw, KaHecTBeHHbiii MeToii jx a n  noKa 6o ;ibu ie , neM 
Aono^HHioiiiM e e ro  MaTeMaTMHecKwe (b  tpbjxmumohhom CMHCJie) 
HCCJie/lOBaHMH.

HanMHan c H. M. C eneH O Ba, no,nxo,abi k TeopeTnnecK ofi 
6wo^orMM pa3BHBajiHCb m no .apyrotf jihhm h —  n o  jihhm h  

(J)H3H0Ji0rnn. U e jib in  p m  h h c to  TeopeTH necKnx cTpyKTypHbix  

nojioxeH H M  pa3BMJi H . n .  IlaBJioB h TaKwe e ro  yneHMKM, KaK 

aKaneMMK n .  K . Ahoxm h  m a  p. E m e b 1912 r. (})H3HOJior
H. A . EeJiOB OHeHbTOHHO cc})opMyjiHpoBaji npeACTaaneHwe 06 o t -  

pwuaTe^bH bix o6paTH bix CBH3HX, KOTOpbie oh  Ha3biBaji H eM H oro  

HHane, h o  cTpyKTypy k o t o p h x  o h  on n ca ji coB epoieH H o tom - 

HO. 3 tM  OTpMUaTe^bHbie 06paTHble CBH3M OH CHMTajI OCHOBO# 

Bcex >KH3HeHHbix n po u ecco B , m6o TaKHe CBH3H o6ecneHMBaioT 
paBHOBecwe b opraHH 3M e. r io 3 >Ke o h  c nojiHbiM  0CH0BaHHeM  

cTaji ^0Ka3biBaTb, h to  Te ace c})opMajibHbie cbh3h o6ycJioBjiHBaioT  

paBHOBecwe b jno6b ix  CMCTeMax —  KaK acMBbix, TaK m HeacHBbix.
flajibine 3 to  HanpaB^eHHe MCCJie^OBaHMM pa3BHBajiocb, na- 

c thhho yace ocHOBbiBancb Ha cTpornx SKcnepHMeHTax, b pa6oTax 
M. M. 3aBajiOBCKoro. r io 3ace Bonpoc o pojin o 6paTHbix CBH3efi 
yoajiocb HecK0JibK0 jionoJiHMTb, b nacTHOCTM h cerowHUiHeM y 
AOKJiajmwKy. OKa3ajiocb Heo6xoAMMbiM roBopnTb He TOJibKO 
06 ompuHame/ibHbix, ho h o noAoofcume/ibHbix o 6paTHbix cbh3hx, 
h6o OTpMuaTe^bHbie cbh3M oSecneqHBaioT TOJibKo cmadwibHocmb 
opraHH3Ma, a b >km3hm opraHM3Ma mmciotch onpe^ejieHHbie 
nepno^bi pa36umux, Koma Ha nepBbift ruiaH BbicrynaeT napy- 
uiemie cmadwibHocmu. JOjui 3Toro HyxHbi y x e  no^ioXMTe^bHbie 
oSpaTHbie CBH3H.

HacTynw^a spa KM6epHeTMKH, KOTopan y 3aK0HH;ia a6cTpaKT- 
Hoe M3yHeHMe cmctcm b 6Mo^orHM. BTopxeH M e to h h w x  m ctoaob



b GMOJiorMio ulijio m no ApyroM jimhmm — no jimhmm M3yneHMH no- 
rpaHMHHbix o 6jiacTeM, cBH3aHHbix c MOJieKyjiapHotf 6noJiorneM. 
MHorwM M3 npMcyTCTByiomMx 3Aecb 3HaKOMbi pa6oTbi b 3tom 
o 6jiacTM, Haqajio KOTOpbiM nojioaceHo MCCJieAOBaHMHMM H. B. Tm- 
Mo4)eeBa-PecoBCKoro, K. T. U,MMMepa, M.,HeJib6pioKa m Ap.

TaKMM 06pa30M, b TeopeTMqecKOM 6M0Ji0rMM no aHajiorMM 
c TeopeTMqecKoft 4)M3MKOM Hauo BbiAejiMTb ABa HanpaBJieHMH 
MCCJieAOBaH MM.

O aho HanpaiuieHMe mohcho Ha3BaTb M3yneHMeM «mmkpomm- 
pa» b 6mojiotmm, oho CB«3aHo c MOJieKyjiHpHOM 6M0Ji0rMeM 
m npoJieraeT Ha rpaHM MeacAy 6M0Ji0rMeM m ApyrMMM HayKa- 
mm, TaM, rAe 6Mo^orM4ecKMe 3aKOHOMepHOCTM nepenjieTaioTCH 
C (})M3M4eCKMMM.

ilp yroe  HanpaBJieHMe —  3 to  M3yneHMe «MaKpoMMpa», rjxe 
Mbi MMeeM Aejio c npoueccaMM cneuM(})M4ecKM 6M0Ji0rM4ecKMMM 
m rAe (J)M3MHecKMe m XMMMHecKMe npoueccbi b JiyHiueM cjiynae 
BbicTynaiOT KaK 3;ieMeHTbi 6ojiee cjiohchom MHTcpecyiomeM Hac 
CMCTeMbi. 3 to  —  Bonpocbi 3bojiioumm, noBeAeHMH, 0HT0reHe3a, 

Bonpocbi 3K0J10TMM m t. a. IlepBoe HanpaBJieHMe MeHee cne- 
UMC[)M4H0 AJIH 6M0J10rMM M, KpOMe TOrO, OHO 60Jiee M3BeCTH0. 
ri03T0My h 6yAy roBopMTb o BTOpM HanpaBJieHMM — M3yneHMM 
«MaKpoMMpa».

B TeopeTMqecKOM 6M0Ji0rMM HanaJio ero  MccJieAOBaHMH 
MAeT o t  M.^apBMHa. H eo 6bmaMHO 6oJibiuoM bk jiba BHec cio- 
Aa M. M. UJMajibray3eH, co3AaBUiMM cmhtc3 caMbix pa3JiM4Hbix 
o 6jiacTeM 6M0Ji0rMM, t t o  Hauino OTpaxeHMe b ero  KHMre «O p ra - 
HM3M KaK UeJIOe B MHAHBMAyaJIbHOM M MCTOpMHeCKOM pa3BMTMM» 
(M .—Jl., 1938), a Taoce  b ApyrMX pa6oTax, noKa3aBUiMX rjiy- 
0OKMe CBH3M 3aK0H0MepH0CTCM OHTOreHe3a, reHeTMKM M TeopMM 
3BOJIIOUMOHHOrO p33BMTMH.

3 to  HanpaBJieHMe TeopeTMnecKOM 6mojiotmm oxBaTbiBaeT 
npo6jieMbi pa3JiM4Hbix o 6jiacTeM HayKM: o t  iiohtm c})mjioco4)ckmx 
npo6jieM (rAe B03HMKaK)T Bonpocbi 06 otjimhmm 6MOJiorM4ecKoro 
ypOBHM OT KOCHOM MaTepMM M COUMajIbHOrO ypOBHfl) AO hmcto 
npaKTMHecKMX 3aAan, rAe cTaBHTca Bonpocbi o npMJioaceHMM 3tmx 
npMHuMnoB k pacneTy HaMjiynmero npMMeHeHMH mhccktmumaob 
nyreM aHajiM3a 3B0Jii0UM0HHbix 3aK0H0MepH0CTeM, k M3yne- 
HMIO TMIIOB naTO^OrMM, K npo6jieMaM 4)M3M4eCKOrO pa3BMTMH 
MJIM K npO0JieMaM npOAyKTMBHOCTM X03HMCTBa (oXOTOBCAeHMH, 
pbl60J10BCTBa M T.A .).

3B0Jii0UM0HH0-reHeTM4ecK0e m 6M0ueH0TMnecK0e HanpaBJie
HMH CBH3aHbi no npeMMyuiecTBy c MaTeMaTMqecKMM m cTpyKTyp- 
HblM nOAXOAaMM. OAHaKO npMMeHeHMe MaTeMaTMKM B 6M0J10rMM 
HBjiaeTca npe3BbmaMHO 3aTpyAHMTejibHbiM. rioneMy? B nepByio 
onepeAb noTOMy, h to 3Aecb Heo6binaMHO BejiMKa M3MeHHMBOCTb



napaMeTpoB. M ^ eK on m a iou iM e  —  o t  mmluh jxo KMTa —  n o -  

CTpoeHbi b npMHUMne n o  o/ihom m tom  ace cxeMe. OflHaKO Bee 
napaMeTpbi 3tmx flByx m jxon  pe3KO pa3HMHaioTCH, m h3mtm rjih 
hmx o 6uiMe KOJiMnecTBeHHbie BbipaxeHMH 4pe3BbiiiaMHO TpyAHo; 

BMecTe c TeM mx CTpyKTypHaa 06uiH0CTb 6eccnopH a. M 6e c c n o p -  

h o , h to  MMeHHo OHa oGecnenMBaeT cxo^HbiM 06pa30M TaKyio 
BblCOKyiO )KM3Hecn0C06H0CTb 3TMX ZIByX CTOJib HeCOM3MepMMbIX 

B OCTaJIbHbIX OTHOULieHMHX XMBOTHblX.

M o x e T  6biTb, 3T0 HeM Horo rpy6biM npMMep, h o  oh  o 6t>hc- 

HHeT, KaK BaxHO HaMTM o 6uiMM CMCTeMHbIM nOAXOA, a He HMCTO 
KOJIMHeCTBeHHblH. KOJlMHeCTBCHHblM UOJXXOJi n03B0J15ieT yTOH- 
HMTb, pa3BMTb CMCTeMHbIM UOJIXOR, HO KOJlMHeCTBCHHblM nO^LXOA 
caM no ce6e He p e iu aer n p o 6.neMy.

KaK y x c  roBopM jiocb, b paMKax CMCTeMHoro no/ixo,aa HaM6o -  
;iee  BaxHbiM m BMecTe c TeM naMMeHee pa3pa6oTaHHbiM hbjihctch  
yncHMc o CTpyKTypax, t o  ccTb o TaKMX o c o 6bix 06pa30BaHMHX, 

KOTOpbie oGlUM BCeM CMCTeMaM AaHHOm TMna, He33BMCMM0 OT Ka- 
HeCTBa 3JICMCHT0B M 06jiaCTM, B KOTOpOM Mbi M3yHaeM CMCTeMy.

Ecjim pa3^MliaTb CMCTeMbi n o  TMnaM mx CTpyKTyp, t o  m o x h o  

rOBOpMTb O CMCTeMax xeCTKO nOCTpOeHHbIX, B KOTOpblX MMeiOTCH 
xeCTKMe (He B CJ)M3MHeCK0M, a B 4>yHKUM0Ha^bH0M CMblCJie) CBH- 

3M 3JieMeHT0B, Koraa M3MeHeHMe o,aHoro 3^eMeHTa BJieneT 3a c o -  
6om M3MeHeHMH B OCTaJIbHbIX HaCTHX CMCTeMbi. TaKMM CMCTeMaM 
m o x h o  npoTMBonocTaBMTb CMCTeMbi AMCKpeTHbie, K O pnycKyjiap- 
Hbie, rae OTaejibHbie 3JieMeHTbi citfnaHbi Meacay c o 6o fi He npnM o, 

a n ep e3 nocpeacTB o mx oth ou jch m h  k cpe^e. Mhwmm cjioB a-
MM, OHM HBJ1HIOTCH He33BMCMMbIMM eflMHMUaMM, 06pa3yi0mMMM 
CMCTeMy 6jiaro,aapH TOMy, h to  o 6jia£aioT phaom o 6uimx nepT.

Ta AMCKpeTHOCTb nepeaaHM HacJieacTBeHHbix npM3HaK0B, 
KOTopyio npoTMBHMKM reHeTMKM CTaBMJiM b ynpeK 3tom Hay- 
Ke, n o  coBpeMeHHbiM npeacTaBJieHHHM hbjihctch  H eo6xo,aMMbiM 
ycjioBMeM ycneuiHOM sbojiioumm, TaK KaK OHa oSecneHMBaeT 
HaMGoJiwuyio cBo6oay coneTaHMH noJie3Hbix npM3HaKOB nyreM 
ecTecTBeHHoro 0T6 0pa. MHTepecHO, h to  aHajiorMHHoe n o j io x e -  

HMe Ha6^IOZiaJIOCb M B 06 jiaCTM M3yHeHMH HepBHOM AeHTeJlbHOCTM. 
Pjm 3anaiiHbix c})M3H0Ji0r0B ynpeKajiM aKaiieMMKa M. n . IlaBJioBa 
b tom , h to  cbomm yneHMeM o  pec})jieKcax 6e3ycji0BHbix m ycJioB- 
Hbix oh  C03,aa^ KopnycKyjiapHyio TeopMio noBeaeHMH b m ccto  
yneHMH o  ucjiocth om  peaKUMM opraHM3Ma. TaK, /Jhc. KorxMJiJi 
noKa3aji, mto y jimhmhok 3mc})m6mm nocjie Bbixoaa M3 mkpmhkm 
Ha6juo,aaiOTCH He oxaejibHbie pec})JieKcbi, a eflMHaa, HecKOJibKO 
6ojiee cjioxH aa peaKUMH, kotopom  ohm OTBenaioT Ha j i io 6oh  
pa3/ipa>KMTejib. 3Ta peaKUMa 3axBaTbiBaeT bcio JiMHMHKy m npM- 
boam t K npoABMxeHMio ee BnepeA, yBeJiMHMBaa maHcbi Ha yxo,a 
o t  onacHQCTeM m Ha nacCMBHoe yjiaa/iMBaHMe nMinM. JlMiub



no3ace Bbi^ejiHio tch  oxaejibHbie 3JieMeHTapHbie peaKUMH no Tuny 
pec})JieKcoB. 3 t o  Ka3ajiocb y6e£MTejibHbiM A0Ka3aTeji bCTBOM Toro, 
HTO B nOBeAeHMM OCHOBHbIM HBJIHIOTCH He OTfleJIbHbie pe(})JieK- 
TOpHbie peaKUMH, a KaKHe-TO 6ojiee uejiocTHbie c})opMbi. O^HaKO 
HeTpy^HO BH^eTb JiornqecKyio cJia6ocTb TaKOH nociaHOBKH bo- 
npoca. To, h to  b 3M6pHOHajibHOM pa3BHTHH h cxoah oh  hbjihctch  

e^MHan HepacHJieHeHHan peaKUHH, HHCKOjibKO He MeuiaeT TOMy, 
HTO pa3BHBUIHeCH c})OpMbI nOBefleHMH CTpOHTCH Bee ace Ha OCHO- 
Be oxaejibHbix pec})JieKcoB. 3 t o  coBepmeHHO aHajiornnHo TOMy, 
KaK npoHcxoacaeHne Hauiero opraHH3Ma H3 oahoh k jic tk h  —  

onjioAOTBopeHHoro nnua — He MoaceT cjiyacnTb 0CH0BaHHeM, 
HT06bI OTpMUaTb MHOrOKJieTOHHOe CTpOeHMe B3pOCJ!OrO aCMBOT- 
Horo mjim nejioBeKa. B o 6omx cjiynanx MeHee coBepmeHHan 
c})opMa 3aMeHneTCH 6ojiee /ui({x})epeHiiMp0BaHH0H w coBepuieH- 
h oh . Pa3jie^bHOCTb pe(})jieKCOB o 6ecneqMBaeT B03M0acH0CTb mx 
K0M6MHMp0BaHMH b pa3JiM4Hbie npHcnoco6HTejibHbie coe^MHe- 
hmh KaK noA bjimhhmcm b h c ilih c m  cpeflbi, TaK m noa bjimhhmcm 
BblCLUMX MHTerpMpyiOUlMX MeX3HM3MOB n O B efleH H H . npOBO/W 
rpy6yio aHajiorMio, MOacHO CKa3aTb, h to  M3 oxaejibHbix KMpriMHew 
M0acH0 nocTpowTb m nepecTpoMTb Jiio6yio c})opMy, b t o  BpeMH, 
KaK M3 e^MHOM TJIblSbl K3MHH HMK3KaH IlOCTpOMKa HeB03M0aCHa.

AHajiorMH Mcacay tchctmmcckmmm McxaHM3MaMM m pe(})jieK- 
TOpHbiMM (})opMaMM npoBeaeHa He cjiyqafiHO. M TaM m TyT 
Tpe6yeTCH cBo6o,aa K0M6nHMp0BaHMH sjicmchtob, KOTOpaH no- 
3BOJineT JierKO co3,aaBaTb HOBbie coneTaHMH b 33bmcmmoctm 
ot Tpe6oBaHHM npMcnocoGjieHMH k BHeniHeM cpe^e, b oahom  
cjiynae — b 3bojiioumm 0praHM3M0B, b ^pyroM cJiynae — b mx 
MHAMBMAyajibHOM noBejieHHH.

HeM 6ojiee APo6Hbi, HeM 6ojiee He3aBMCMMbi apyr ot apyra 
reHeTMnecKMe 3JieMeHTbi, onpeaejiHioiuHe pa3BMTMe npM3HaK0B 
opraHM3Ma, TeM 6ojiee ajjeKBaTHO ohm MoryT cjiaraTbcn b onpejje- 
jieHHbie reHOTHnbi. C apyroM ctopohw, HeM 6ojiee He3aBMCMMbi 
jxpyr ot apyra oxaejibHbie pecjxaeicropHbie peaKUMM, TeM 6ojiee 
ajieKBaTHO 6yaeT pearnpoBaTb opraHM3M Ha oxaejibHbie KOMno- 
HeHTbi BHemHMX ycjioBHM. BMecTe c TeM Ha 6ojiee bwcokm x 

ypOBHHX pa3BMTMH MHTerpaUMH 3TMX OTfleJlbHblX pec[)JieKTOpHbIX 
peaKUMH 0Ka3biBaeTCH 6oJiee 3(})(})eKTHBH0H, ecJin cym ecTByeT 

B03M0aCH0CTb CBOSOflHO KOM6HHHpOBaTb OTfleJlbHbie peaKUHH. 
MoacHo npHBecTH TaKOH npHMep. Mbi HjieM no yjinue. Ha Hac 
najiaeT to  6ojiboiee, to  MeHbuiee ocBemeHne. Haui 3panoK 
pearnpyeT  Ha 3T0 ocBemeHne. B to ace BpeMH Mbi SecejjyeM 
hjih  pearnpyeM  eme Ha KaKne-To BHeuiHHe c})aKTopbi. Bee 3 th  

He3aBHCHMbie peaKUHH o6ecneHMBaioT HaM CBo6oAy acmctbhh 
h ajxeKBaTHOCTb 3 th x  AencTBHM. Koraa 3Ta cbo6ojxa HapymaeTCH, 
Mbi MoaceM oacH^aTb h HapymeHHH npHcn0C06jieHH0CTH.



O x o th h k h  paccKa3biBaiOT, h to  yG era iom ero  3anua m o x -
HO OCTaHOBHTb CBMCTKOM. OpMeHTMpOBOHHaH peaKUMH 3anua 

Bbi3bmaeT 3ajjep>KKy e ro  6era  h, 3aj*ep>KHBaHCb, oh  JierKO OKa- 

3biBaeTc« xepTBOM oxoTHMKa. CjiexiOBaTejibHO, HajiMHMe cBH3aH- 
HOCTH OTZieJIbHbIX peaKUHH M0)KeT 0Ka3aTbCH B OflHMX CJiynaHX 
HeSiiaronpwHTHbiM, a b xipyrnx —  6jiaronpwHTHbiM.

KaK yace r0 B0pHJi0Cb, ^HCKpeTHbie cncTeM bi hbjihiotch  Jiniub 

OU.HHM H3 KpaHHHX B03M0 )KHbIX TMnOB CMCTeMbI. flpHCnOCO- 
6iieHHe K nOCTOHHHbIM yCJIOBHHM H nOBblLlieHHe OpraHM3aUMM 

ziocTwraeTCH, KaK npaBHjio, nyTeM acecTKoro coqeTaHHH iwaHMO- 

nonojiH H iou iH x 3JieMeHT0 B cwcTeMbi, KaK 3T0 Mbi bhxihm  b opraH e 
3peHMH (xpycTajiHK h ceTHaTKa), CTpyKType cepxma h t . j i .

K axab iw  M3 3tmx TMnOB CTpyKTyp o 6jiajnaeT cbommm ocoSbiMH 
npewMymecTBaMM m HexiocTaTKaMH. flHCKpeTHbie CTpyKTypbi n o - 
3B0JIHK)T, KaK CKa3aH0, OCymeCTBJIHTb K0M6MHaT0pMKy M 0T60p. 

)KeCTKMe CTpyKTypbi 06eCUeiIMBaK)T 3K0H0MHHH0CTb M B pH£e 
cjiynaeB —  6o jibu iee  noBbiuieHMe opraHH3anMH, h o  3aT0 ohm 
Tpy^Hee H3MeHHioTCH m JierKO ;ie30praHH3yi0TCH npM BbinaiieHHM 
xiaace oziH oro 3BeHa. KaK  hm n p o c r a  3TM npnH unnbi, wx Hexio- 
yneT HeotfHOKpaTHO Beji k oum SKaM  b peuieHMM SHOJionm ecKHx 
npoGiieM. TaK, B. P y  h A . BencMaH npexm ojiara jin , h to  u e jie -  

c006pa3H0CTb opraHM3Ma MoaceT xiocTHraTbcn He TOjibKO nyTeM 
OT6opa Meotcdy opraHM3MaMM, h o  m nyTeM 0T60pa 3JieMeHT0B 

enympu opraHM3Ma. HeTpyziHO noKa3aTb, h to  o t 6op  BHyrpn 
opraHM3Ma, KaK npaBMJio, BezieT He k ycOBepineHCTBOBaHHio, 
a k HapymeHMHM h k rn 6e jw ,  TaK KaK ycTOHHHBOCTb 3JieMeHT0B 

tfajieKO He Bceraa cooTBeTCTByeT mx uch h octm  jv ih opraHH3- 
Ma. ripocTOH npMMep —  noBbimeHHaH K0HKypeHT0cn0C06H0CTb 

B OpraHM3Me paKOBOH KJieTKH n o  CpaBHeHMIO C HOpMaJIbHOM 
MJIM COe#MHMTeJlbH0TK3HHOM —  nO CpaBHeHMIO C HepBHOM. 3t&  
ouuM6Ka He B03HMKJia 6w , ecJiw 6bi P y  m BencM aH noHMMajiM, h to  
o t 6op  MoaceT BecTM k ycOBepmeHCTBOBaHMio TOJibKO b Tex  cJiyna- 
HX, rzie Mbi MMeeM fleJlO c flHCKpeTHblMH CHCTeMaMH, KaKOBblMH 

opraHM3Mbi b uejiOM He h b jih io tch , m h to  ycOBepmeHCTBOBa- 
HMe nyreM  0T60pa, 3a HeKOTOpblMH petfKMMH HCKJIIOHeHHHMH, 

KacaeTCH mmchho caMMx 3JieMeHT0B, noxiBepraiomHxcH oT6opy.

B 6M0Ji0rM4ecKMX CMCTeMax Mbi Ha6Jno^aeM n o  M epe n e- 
pexozia o t  6oJiee 3JieMeHTapHbix Ha 6o jiee  BbicoKHe ypOBHM 

3aK0H0MepH0e Hepe^oBaHHe stm x aByx TMnOB chctcm : acecTKnx 

h ^HCKpeTHbix. TaK, b ranjiOHziHOM opraHH3Me BbinajieHMe flaace 

oziH oro reHa MoaceT yrpoacaTb eM y rnSejib io , noxioSHo TOMy KaK 

pa3pbiB uenw b o^hom  3BeHe H apym aeT bcio  uenb. O flH aKo 
ranjiOMziHbie opraHH3Mbi pe^KH, h, KaK npaBHJio, b KaacaoM Hflpe 

KJieTKH HMeeTCH jiBa ran jioH O Tbix Ha6opa xpom ocom , cnocoG H bix 
k B33HMH0M 3aMeHe h K oM neH caunn —  cjiynan  npocTeH inen



ZIMCKpeTHOM MJIM KOpnyCKyJIHpHOM CMCTeMbI. COOTHOIlieHMe HA pa 
m rma3Mbi onHTb-TaKM MMeeT xapaKTep acecTKoro B3aMMH0r0 a o - 
nOJIHeHMH C pa3£eJieHMeM c})yHKUMM M HCB03M0)KH0CTbI0, KaK 
npaiMjio, pa3AeJibnoro cymecTBOBaHMH. CxOAHbie kjictkm oahom  
TKaHM npeACTaBJIHIOT BHOBb CMCTeMy AMCKpeTHyiO C B03M0X- 
HOCTblO B3aMMH0M 3aMCHbI KJICTOK, HTO HaCTO MMeeT MCCTO 
npM pa3J!MHHbIX nOpaxeHMHX OAHMX KJieTOK M pa3MHO)KeHHM 
3aMemaiouiMX mx aHajioniHHbix. Pa3Hbie TKaHM b oahom  opra- 
He xecTKO AonojiHHioT Apyr Apyra. riapHbie m MHOxecTBeHHbie 
opraHbi onHTb npeACTaBJihiot co6om cJiynaH CTaTMCTMHecKOM am c- 
KpeTHOM CMCTeMbI. CMCTCMbl OpraHOB (HepBHaH, KpOBeHOCHaH, 
BbiaejiMTejibHaH m t . a .) BHOBb cBH3aHbi M exAy co6om acecT- 
ko b uejiocTHOM opraHM3Me. TaKOe nepeAOBaHMe am c k pc th m x  
m wecTKMX CMCTCM Mbi bmamm m Aajiee.

TaKMM 06pa30M, M3yneHMe 6M0Ji0rMHecKMX cmctcm aojdkho 
HecOMHeHHO BKJIIOHaTb B Ce6n KaneCTBeHHblM M KOJlMHeCTBeH- 
HbiM nOAXOAbi. OAHaKO MHe npeACTaBjiaeTCH, h to  ueHTpajibHbiM 
3BCH0M 3AeCb HBJIHCTCH C03AaHMe yHCHHH O CTpyKTypaX, KOTOpOe 
n03B0JiMT, KpOMe Bcero nponero, Gojiee aAeKBaTHO npnMeHHTb 
KaqecTBeHHbiM m kojimhcctbchhum nOAXOAbi. 3Ha4HM0cTb TaK0r0 
yneHMH noAnepKMBaeTCH tcm c})aKTOM, h to  b oneHb 6ojibiuoM 
HMCJie cjiynaeB b 6M0Ji0rMHecKMX hbjichmhx npn h3Mchhmboctm 
M HeyCTOMHMBOCTM napaMCTpOB OCHOBHbie CTpyKTypbi M TMribl 
CMCTCM OKa3bIBaiOTCH BeCbMa CTa6MJIbHbIMH. M bi npOMJIJIIOCTpM- 
poBajiM 3T0 Ha HecKOJibKO ynpouieHHOM npMMepe cxOAdBa 
CTpyKTypbi y KpaMHMX no bcjimhmhc (J)opM MJieKonMTaiomMx: 
Mbi him m KMTa; ho, pa3yMeeTCH, TaKan ycTOMHMBOCTb och obhu x 
TMnOB cmctcm OTMenaeTCH m ropa3AO uiMpe. M mchho s to  no- 
3bojimjio cTaBMTb b caMOM o6iueM (})0pMe pa3jiMHHbie npo6jieMbi 
B 06jiaCTM 3BOJ1IOUMM, 0AMH3K0B0 peiliaiOmMeCH B npMHUMne AJIH 
MHOrOKJieTOHHbIX M OAHOKJICTOHHblX, AJIH paCTCHMM M XMBOTHblX.

M3yneHMe TMnoB cmctcm m cTpyKTyp caMMX n o  ce6e npe3- 
BbinaMHo BaxHO eme m noTOMy, hto n03B0JiaeT hctko  pemaTb 
HeK0T0pbie Bonpocbi, a6cTparMpyHCb npM stom  b m3bccthom 
Mepe ot 6oJiee AeTajibHbix cbomctb o6t>ckto b . Rdboph o6pa3- 
h o , npMHUMnbi apxMTeKTypbi m o x h o  M3ynaTb m Tom a, Kor^a 
cTpOMTejibHbiM MaTepMaji M3BecTeH JiHLUb b caMbix o6mwx nep- 
Tax; HaM He 06fl3aTejibH0 BAaBaTbca b aHajiM3 XMMMHecKoro 
m CTpyKTypHoro cocraBa KMpnMHeft, ho HyxHO JiMLUb ynMTbiBaTb 
HeKOTOpbie MX CBOMCTBa, 3HaHMe KOTOpbIX He06X0AMM0 npM no- 
CTpOMKe 3AaHMH. IlOSTOMy nOHMMaHMe OCHOBHbIX CBH3CM M exAy 
CTpoeHMeM CMCTeMbI m ee c})yHKUMeM n03B0JiHeT peuiMTb cpa3y 
MHorMe TeopeTMHecKMe m npaKTMnecKMe Bonpocbi.

JlK)6onbITHO, HTO B CBOe BpeMH A. H. KOJlMOmpOB, KOTOpbIM  

pa3BMiiaji HanpaB^eHMe, 3aji0aceHH0e B. BojibTeppa no Bonpocy



o cooTHOuieHMM xMiuHMKa h xcepTBbi, pa3pa60Taji 6oJiee mwpo- 
Kwe KanecTBeHHbie MeTO/ibi m nojiyHMji MHTepecHbie pe3yjibTaTbi 
b CBoeii pa6oTe, 0ny6jiMK0BaHH0M b 1935 r. Ha MTajibHHCKOM 
H3biKe. Oh c nojiHbiM 0CH0BaHMeM BbicKa3bmaji 3aTeM MHeHwe, 
4to  HeoGxOAMMO pa3BMTwe KaqecTBeHHbix MaTeMaTMHecKMX Me- 
TOAOB, M HecOMHeHHO, HTO B pH£e 6M0JI0rMHeCKMX BOnpOCOB 
3T0 0C06eHH0 Hy)KHO M MO)KeT 0Ka3aTbCH OAHHM M3 OCHO^HblX 
HanpaBjieHMM b pa3BMTMM o6m eii TeopMM. H o xax hm BaxHbi 
KanecTBeHHbie MaTeMaTMHecKMe MeTO/ibi, mo>kho xiyMaTb, h to 
ohm 6yAyTziaBaTb HaMJiymiiMM pe3yjibTaT b tom cjiynae, ecjiM 6y- 
nyr ocHOBbiBaTbca Ha TiuaTejibHO pa3pa60TaHH0M CTpyKTyp hom 
nonxojxe k oS'beicraM.

TaKOM no^xozi ecTb b MaTeMaTMKe m KM6epHeTMKe, h o  6mo- 
JiorMH mmcct cbom 3aKOHbi, M3ynaeMbie eio cTpyKTypbi no cbomm 
(})0pMaM Mpe3BbmaMH0 6oraTbi m 6e3 mx MccJie/iOBaHMH m 0606- 
meHMH TpyziHO noiiHTb hbjichmh >km3hm. Ecjim 6M0HMKa noxa 
MmeT m nepeHOcHT b TexHMKy nacTHbie 6M0Ji0rMHecKMe Mexa- 
HM3Mbi, t o  euie 6ojiee BaacHOM 3a£aHetf hbjihctch ycTaHOBJieHwe 
06uiMX CMCTeMHbix 3aK0H0MepH0CTeM, MHOrMe M3 KOTOpbIX MOryT 
0Ka3aTbc« npMMeHMMbiMM b 6oJiee lumpokom o 6jiacTM, neM caMa 
6M0Ji0rMH. BepoHTHO, npaB JlioziBMr (Jjoh EepTajiaHcjw (xo th  
y Hero 3 to 6buio cc})OpMyjinpOBaHO b 6ojiee o 6metf (JjopMe 
m MeHee peajiM30BaH0), h to  Haao M3ynaTb b 6M0ji0rMM cm ctcm w 
jiio6oro  TMna. KM6epHeTMKa, M3ynaiomaH ynpaBJiaiouiMe CMCTe- 
Mbi, flajia MOmHbiM cTMMyji 3T0My HanpaBJieHMio b Smojiothh, 
h o  noTpe6HOcTM 6M0Ji0rMHecK0M TeopMM uiMpe no KpafiHew Mepe 
no cpaBHeHMio c TeM, KaK 3 to  ^CKJiapMpyeTCH KH6epHeTHKofi.

^ jih  6 M0Ji0 rMM Ba>KHO M3yneHMe cmctcm caMbix pa3JiMHHbix 
TwnoB, a He TOJibKO ynpaanHioiuMX. OneHb MHOrMe Bonpocbi 
M oryT Jie)KaTb b o6jiacTM M3yneHMH CTpyKTyp wcnojiHMTeJib- 
Hbix CMCTeM, n pM cn oco6jieH H bix k OTHOCMTeJibHO naccMBHoMy 
(J)yHKUMOHMpOBaHMK) n o fl bjimhhmcm BbnnecToamHX ynpaanH - 

k)iumx annapaTOB, h o  b t o  * e  BpeMH oneHb cneuMcJwHHbix 

n o  CBoeM cTpyKType, cooTBeTCTByiomeM hx (JjyHKUHH. TaKO- 
Bbi, HanpMMep, CTpyKTypbi, 0CH0 BaHHbie Ha MH0 r0KJieT0 HH0 CTH, 

Ha mHO)KecTBehhoctm  pa3JiMHHbix 0praH0B, Ha npw cnoco6M Tejib- 
hom ynpoineHMM MexaHM3Ma, o k otopom  Mbi roBopMJiM paHee.

riozixozib! k M3yneHMio CTpyKTyp, KaK MHe npe^cTaanHeTCH, 
MoryT 6bITb pa3J!MHHbIMM. B03M0)KeH, B H3CTH0CTM, TeOpeMHbli^ 
no,axoA, M3ziaBHa lumpoko Mcnojib3yeMbiM b MaTeMaTMKe, m no,zi- 
X0a aKCHOMaTMHeCKMM. B 3T0M CBH3M MO)KHO 3aMeTMTb, HTO 
ziojiroe BpeMH MaTeMaTMKa pa3BMBajiacb sMnnpHHecKH m MHorwe 
3aK0H0MepH0CTM b Hen em e 3-4 ctojictmh TOMy Ha3a# 6biJW no- 
JiyneHbi hmcto SMnnpHHecKHM nyTeM. JiMiub BnocJie^cTBMM ohm 
6bIJIM «HMCTO» C^OpMyjlMpOBaHbl M XOpOUIO 0Tpa60TaHbI, 6bIJIM



onpe/iejieHbi npanm ia onepwpoBaHMH c aKCMOMaMM m pa3BMTbiMM 
M3 HMX n0J10)KeHHHMH.

ri03T0My Ha ceroflHHUiHeM 3Tane Mbi xiOJDKHbi He TOJib- 
KO nblTaTbCH (})OpMyJIMpOBaTb CTpyKTypHbie 3aKOHOMepHOCTH 
B a6CTpaKTHOM (})OpMe, HO H OTblCKMBaTb 3TM 3aK0H0MepH0- 
CTM B 2CHB0M npMpOfle. B HaCTHOCTM, npOBOHMBLUeeCH MHOIO 
pa3JlMHeHMe >KeCTKMX M AMCKpeTHblX CMCTeM B 3HaiIMTeJlbHOM 
CTeneHM Bbi3BaHO TeM, h to b 3tom B03HMKJia onpeAejieHHaH 
noTpe6HOCTb. CHanajia 3T0 6biJia nOTpe6HOCTb cKopee flMCKyc- 
CMOHHaH, HO B £<UIbHeMLlieM nOHBHJttCb B03M0XH0CTb o 6o 6uiMTb 
BbiABMHyTbiM npMHUMn m caejiaTb onpe/iejieHHbie BbiBOflbi.

B ojibu iy io  pojib  b M3y4eHMM CTpyKTyp MrpaeT ycTaHOBJieHMe 
aHajiorMM M e x a y  pa3JiMHHbiMM hbjichmhmm. TaM , rae  Mbi bhahm 
aHajiorMM, mo>kho c 6oJibiuHM 0CH0BaHMeM (JJopMyjwpOBaTb
BblBOAbl, CMbICJ1 KOTOpbIX COCTOMT B TOM, HTO eCJIM B pa3J!MHHb!X 
TMnax HBJieHMM MMeiOTCH CXOAHbie 3aKOHOMepHOCTM, TO 3TM 3a- 
KOHOMepHOCTM m o x h o  paccMaTpMBaTb KaK o 6m ecTpyKrypH bie, —  
KaK 3T0 xiejiaeTCH npMMeHMTejibHO k KOJiMHecTBeHHbiM OTHOine- 
hmhm, (JjopMyjiMpyeMbiM He3aBMCMMO o t  xapaKTepa oS'beKTOB.

M3BecTHO, h to  yace He pa3 npejinpMHMMajiMCb nonbiTKM 
c03ziaTb o 6mee yneHMe 06 aHajiorMHX. MHorMe npMcyTCTByiomMe 
3HaioT KHMry M. IleTpOBMHa, HanMcaHHyio b Hanajie XX BeKa, 
KOTOpaH TaK m Ha3biBaeTCH: «YHeHMe 06 aHajiorMax». IleTpOBMH 
nblTajICH B HeM H3MTM 06lUMe 3aK0H0MepH0CTM pa3HbIX HBJieHMM 
M Bbipa3MTb MX B a6CTpaKTHOM (}K>PMe- H  He OHeHb xopoiuo 
nOMHK) ero KOHKpeTHbie BbiBOAbi, ho y mchh co3AaJiocb Bne- 
naTJieHMe, h to  ohm 6wjim b npMHUMne npaBMjibHbiMM. OAHaKO, 
Hezi0CTaT04H0 xopoiuo 060CH0BaHHbie, a mohcct 6biTb — w cjihui- 
kom npe)KAeBpeMeHHbie, ohm He hmcjih .aajibHefimero pa3BMTMH. 
TeM He MeHee caMa TaKaa ycTaHOBKa hbjihctch npaBMJibHOM.

riocjiejiHMM Bonpoc — h to  ziaeT no^xofl k 6M0Ji0rMHecKMM 
CMCTeMaM C TOHKM 3peHMH CTpyKTyp M HaeT JIM OH HTO-HM6yAb 
B006me?

Oh HecOMHeHHO MoaceT aaBaTb onpe/iejieHHbie no3HaBaTejib- 
Hbie pe3yjibTaTbi. OnMpaacb Ha Hero, Mbi MoaceM noHHTb, noneMy 
b o/ihom cJiynae pa3BMTMe MzieT no OAHOMy nyTM, a b xipyrax 
cJiynaHx — no flpyrOMy nyTM. Mbi MOaceM cKa3aTb, noneMy 
oahm HepBHbie peaKUMM hbjihiotch KopnycKyjinpHbiMM, a .upy- 
TMe — XeCTKMMM, CBH3QHHbIMM C )KeCTKO 3anJiaHMpOBaHHbIMM 
4)OpMaMM nOBe^eHMH. B nepBOM CJiynae 3T0 oGtjHchhctch npM- 
cnocoSjieHMeM k Heonpe^eJieHHOM cpeae, a bo btopom CJiynae, 
HanpMMep b noJioBOM noBe.ueHMM, nMmeBbix pecJuieKcax m t .a . ,  
3a )KeCTKMMM CTpyKTypaMM CTOMT cneUM^JMHeCKaH (J)OpMa, k o to - 
paa HaGjnoAaeTCH b cpe^e o^HOTMnHO. To >Ke caMOe othocm tch 
K BHyTpeHHMM MexaHM3M3M, KOTOpbie OnpejieJIHIOT KOppeJlHUMIO 
Me>K£y pa3JiMHHbiMM opraHaMM m 3BeHbHMM. 3^ecb T oxe  mo>kho



rOBOpwTb o  xecTK w x $ op M ax  CMCTeMbi, KOTopbie AaiOT opraHM3My 
onpezie^eHHbie npeMMymecTBa.

K npezicTaB^eHMHM 06 a6cTpaKTHbix CTpyKTypax othocm tch 
m yqeHMe o TMnax o 6paTHbix CB«3eH. M . M . 3aBaAOBCKMM, oahmm 
m3 nepBbix yKa3aBiiiMM Ha OTpMuaTejibHbie o 6paTHbie cbh3m, 
onpeAejiMJi mx xak «n jnoc — MMHyc» imMMOAeMCTBMe. Ecjim 
A  m B cBH3aHbi b o m y  d o p o H y  nojioxMTejibHo, a b APy- 

ryio — OTpMuaTejibHO, t o  3 to  3HanMT, h to npM cTMMyjianMM 
6yaeT «n jn oc— MMHyc», a npM yrHeTeHMM — «MMHyc— runoc». 
3tm CBH3M 6bIJlM yCTaHOBJieHbl B CBOe BpeMH H . A . BejlOBbIM, 
n0T0M 3KcnepMMeHTajibH0 pa3pa6oTaHbi M . M . 3aBaAOBCKMM. 
fljiH 6M0Ji0rMM n0Jie3H0 AH(j)(t)epeHUMpOBaTb 3tm cbh3m, Bbme- 
jimb b oco6biM KJiacc nojio>KMTejibHbie o 6paTHbie cbh3m. T axas  
AM4)4>epeHHManM5i AaeT pha MHTepecHbix pe3yjibTaTOB.

HanpMM ep, 6ojie3HM mo>kho KJiaccMc[)MUMpOBaTb n o  TMny 
KPMBOM MX pa3BMTMH, KOTOpaH MMeeT pa3HbIM KaHeCTBeHHblM 
XapaKTep. C  M3BeCTHbIMM OrOBOpKaMM MOXHO CKa3aTb, HTO 
MMeiOTCH 6oJie3HM H apacTaiom ne, TaKMe, KaK rMnepToHMH, HeKo- 
Topbie (})0pMbi LUM3o4)peHMM, niayKOMa m t .  a. ApyrM e 6ojie3HM 
npM 6jiaronpMHTHbix bhcuihm x ycjioBMHX mmciot TeHAeHUMio 
coxpaHHTb naTOJiorMqecKoe coctohhm c Ha HeK0T0p0M o th ocm - 
TejibHO nocTOHHHOM ypoBHe. TaKOBbi b p «A e  cjiyqaeB  H3Bbi 
acejiyAKa m ApyrMe TpocjjMHecKMe h3bm, ncMxacTeHMH, 3K3eMbi 
m t . a. HeKOTOpbie 3a6ojieBaHM «, HanpMMep, UMpKyjiapHbiM 
ncMX03, M oryT A^BaTb onpeAejieH H bie UMiuibi, ApyrM e, KaK 3nM- 
jiencMH, nOA bjimhhmcm npoBOUM pyioinero MOMeHTa mjim 6e3 
H ero, Ha <})OHe o th o cm tc jib H o ro  SjiaronoJiynMH, —  AaBaTb H e-
0)KMAaHHbie B3pbiBbi c BpeMeHHO SjiaronoJiyHHbiM OKOHnaHMeM 
(h o  C AaJIbHeMUIMMM AereHepaTMBHbIMM M3MeHeHMHMM MJIM 6e3 
hmx). HeTpyAHO nOKa3aTb, h to  KaxAbiM m  tbkmx TMnOB naTOJio- 
TMM CBH3aH CO cneUM(})MHeCKMM AJIH HerO TMnOM OSpaTHOM CBH3M.

TaK, 60jibLUMHCTB0 HapacraiomMX 3a6ojieBaHMM aojdkho 
MMeTb B CBOeM OCHOBe HajIMHMe nOAOOKUmeAbHOU OSpaTHOM 
cbh3M, KOTOpaH Bee 6ojiee ycMJiMBaeT npoHBJieHMe 6ojie3HM. 
THroTeiomMe k paBHOBecMK) 3a6oJieBaHMH, KaK npaBMJio, hm ciot 
b OCHOBe HeKOTopyio CTaSMJiMsanMio, 06ycJi0BjieHHyi0 HajiMHMeM 
o 6paTHbix ompunameAbHbix CBH3eM (h o  c HapyiuenHbiMu napaMe- 
m paMU , HTO M npMBOAWT n03T0My K OTKJIOHeHMIO OT Hop Mbi). 
UMKJiMqecKMe 3a6ojieBaHMH, n0-BMAMM0My, 0CH0BaHbi Ha Ta- 
KOM )Ke OTpMuaTejibHO^ OSpaTHOM CBH3M, HO AeMCTByiOUieM 
c 3ano3danueM, n0A06H0 TOMy KaK, HanpMMep, AeMCTByeT c 3a- 
n03AaHMeM OTpMuaTejibHan o 6paTHa« cBH3b MeacAy nonyjiHijMHMH 
XMIUHMKOB M )KepTB, HTO npMBOAWT K UMKJIMHeCKMM K0Jie6aHMHM 
HMCJieHHOCTM Tex m ApyrMX. HaKOHeu, B3pbiBbi TMna 3nMjienTM- 
HecKMX MMeiOT HaM6oJiee BepoaTHoe 06'bHCHeHMe b coneTaHMM 
n0J10)KMTeJIbHbIX M OTpMHaTeJlbHWX 06paTHbIX CBH3efi.
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TaKaa KJiaccM4)MKauMH n03B0JiHeT paunOHajibHee noaOMTH 

k aHajiM3y naToreHe3a 3a6oJieBaHMM. OHa He xiaeT, pa3yMeeTCH, 
Henocpe^cTBeHHO xieTajibHOro peuieHMH o npwHMHax n nyrax  
pa3BMTMH 6oJie3Hen, ho 3aT0 n03B0JiHeT cpa3y OTKMHyTb ue- 
JibiM p r w n 0 T e 3 ,  He yqMTbiBaiomMX cooTBeTCTByiomMe Twnw  
o6paTHbix cB«3eH, nocKOJibKy Taxwe rnnOTe3bi He MOiyr wrpaTb 

b j^aHHOM cjiynae cymectbchhom pojih.
ripeACTaBJieHMe o KopnycKyjiapHOCTM MexaHM3Ma HacJie/i- 

cTBeHHOCTM TaKace MMeeT HenocpezicTBeHHO npaKTnnecKOe 3Ha- 
HeHwe. HanpHMep, b 6opb6e c Bpe^mejiHMM m mhcJjckuwhmm 

06bIHH0 npMMeHHIOTCH aHTM6M0TMKM MJIM MHCeKTMUMZlbl. H a - 
cto, npMMeHHH onpeziejieHHbiM mhccktmumzi, nojiyqaiOT cpe/w  
yHMHTOxaeMbix HaceKOMbix pacy, k HeMy ycTOMHMByio. Toraa  

npnxoziHTCH nepexoziHTb k xipyrOMy mhcektmUMAy h T.a. TaKMM 
06pa30M, MzieT SecKOHeHHaa 6opb6a c nepeBecoM, noacajiyn, 
Ha CTOpOHe He nejiOBexa, a ero Bpara. rio,no6HbiH no^xozi 
k 6opb6e c Bpe/iHbiMM HaceKOMbiMM HenpaBMjieH, TaK KaK Bceraa 
cymecTByeT /lOCTaTOHHO 6ojibuiaH BepOHTHocTb npncnoco6HTbCH 

k OflHOMy HHceKTMUMAy nyreM cjimhmhhom cooTBeTCTByiomeM 
MyraUMH. K or^a  ace bm# TaKMM 06pa30M npncnocoSnTCH, to  n o -  
cjienyiomee pa3MHoaceHne ziacT mmjijihohm oco6eM. H a hx (})OHe 

npMMeHeHMe hoboix) MHceKTMUMjxa TaKace MoaceT 6biTb HeMTpa- 
JlM30BaH0 HOBOM MyTaHMeM. EcJIM 3Ta MyTaiJMH CyMMMpyeTCH 
c npeacHen, to  s to  MoaceT jxxrb HOByK) pacy, ycTOMHMByio yace 
k o6omm HziaM. HanpoTMB, o/iHOBpeMeHHoe npMMeHeHMe xoth  
6bl TOJlbKO ZIByX MHeeKTMUM^OB Tpe6yeT AJ1H BbiaCMBaHMH Hace- 
KOMOro M C03^aHHH yCTOfi^HBOM pacbl B03HMKH0BeHMH y OZIHOM 
oco6h 0ziH0BpeMeHH0 ziByx nojie3Hbix cnenncjwHecKHx Myra- 
umm, m  eme npOHHO cuenjieHHbix, m6o ecjiM ohm pa30M/iyTCH 

b n0T0MCTBe, to  Bee noTOMKM, c ozihok) TOJibKO 3amMmaiomeH MX 
MyranMeM, nornSHyT o t  BTOporo 3amMTbi o t  KOToporo ohm 

JlMUIMJIMCb, nOTepHB BTOpylO MyTaHMK). B03HMKH0BeHMe ace flByX 
MyrauMM, Kaac^aa M3 KOTopbix o/iHOBpeMeHHO 3amnmaeT o t  o ji- 
Horo M3 cneuM(J)H4ecKHx aaoB, zia eme MyrauMM cuenjieHHbix, —  

HBJieHMe npaKTM^ecKM HeB03M0acH0e. Il03T0My, xoth s to  MeHee 
3kohommhho Ha nepBOe BpeMH, 04H0BpeMeHH0e npMMeHeHMe 

£Byx-Tpex pa3Hotmnhbix mhccktmumhob 6biJio 6bi 6ojiee peHTa- 
GejibHbiM, TaK KaK oho  noHTM rapaHTMpyeT o t  b03hhkh0bchhh  

ycTOHHHBbix k hhm pac HaceKOMbix.
To ace othocmtch m k npMMeHeHMio aHTM6MOTMKOB. /iBa 

aHTM6MOTMKa mjim aHTM6MOTMK njnoc KaKOM-TO flpyron 6aKTepn- 
UMZiHbiM npenapaT, npnMeHHeMbie 0flH0BpeMeHH0, a He nocJie- 
^OBaTeJibHO, &aJiM 6bi B03M0acH0CTb M36eacaTb bo3hhkhobchhh  

yCTOMHMBbIX pac MMKp00praHM3M0B MJIM CfleJiaTb TaKOe B03HMK- 
HOBeHMe ropa3^o 6ojiee pe/ucMM.



B 3aKjiioHeHMe h xony OTMeTMTb, hto Ha xiaHHOM 3Tane Han- 
6ojiec 3(})4)eKTMBHbiM m Heo6xoAMMbiM 3nehom  b SnoJiorMM AJ1H 
pa3BMTHH Teopww cwcTeM HBJiHeTCH pa3BHTwe yneHMH o CTpyKTy
pax, XOTH Mbi AOJIXHbl n0Jlb30BaTbCH eme H MaTeMaTMqeCKMMM 
MeTOziaMM m MeTOziaMM Kai(ecTBeHH0r0 onncaHMH. H3yneHHe 
CTpyKTyp AOJDKHO npOBOAHTbCH npM MaKCMMaJIbHO B03M0)KH0M 
OTBJieqeHMM ot npyrnx nOAXOAOB. 3(})(J)eKTMBH0CTb cTpyKTypHOro 
nozixoAa 0C06eHH0 oneBH/iHa b SwojiorwH, nae cnjieTaeTcn Macca 
pa3JiHMHbix MOMeHTOB, pa3JiHHHMx (})aKT0p0B, b pe3yjibTaTe qero 
kojiwnecTBeh h bie napaMeTpbi OKa3biBaiOTCH oneHb MHOroo6pa3- 
HbiMM, KanecTBeHHbie xapaKTepncTHKM oneHb M3MeHHMBbiMM, 
HO CTpyKTypHbie 3aK0H0MepH0CTM AOBOJlbHO yCTOHHMBblMM.

3(|)(J)eKTMBHocTb CTpyKTypHOro nozixona b 6nojiornn onpe- 
AejlHCTCH TCM, MTO 3£eCb Mb! MMeeM RCXO C MHO)KeCTBOM 
HCH3BCCTHWX. B dtom cmucjic mo)kho npOBecTM anajiorHio C Te- 
opweH Bep0HTH0CTeft: npwMeHHTb ee ,ojih #Byx bcjimmmh 6bijio 
6bl HC3C|)C|)CKTMBH0 , HO 6e3 Hee He 060HTMCb npw M3yMeHMM 
B3aMMOH£H CTB M H 60JlbUI0r0 MMCJia BCJIMMMH. AHaJIOrHHHO, TaM, 
nae MMeeTcn MH0r0 Hen3BecTHbix, Mbi mokcm BbincHMTb o 6mne 
Hep™  CTpyKTyp, MO)KeM n0Jib30BaTbCH Teopwew CTpyKTyp, mto6m 
onpeziejiMTb oco6chh octh  xiaHHbix cmctcm m mx m ccto cpe/m 
ApyrMX cmctcm.

OTBCTbl Ha Bonpocbl
B. M. KpmnncKuu. BepOHTHO, BbmejiHH KpawHwe Twnbi CTpyK

Typ 6M0Ji0rMMecKMx CMCTeM, Bbi He HCKjiKmeTe cymecTBOBaHwe 
CMCTeM cMemaHHOro Twna, nepexo,zmbix, a rjiaBHoe —- o6o6m a- 
HDUiMX «>KeCTKHM» M AHCKpeTHblM nO.aXO.UbI.

A. A. ManumecKuu. CoBepmeHHO BepHO. Bo-nepBbix, Mbi 
MMeeM TMn npOMe>KyTOHHbIH, BO-BTOpbIX, MMeiOTCH CMCTeMbi Ta- 
Koro TMna, KOTOpbiH nocTpoeH no npMHUMny Mepe^OBaHMH r b yx 
TMnOB CTpyKTyp, m, HaKOHeu, ecTb TpeTHM TMn, r,ae >KecTKOCTb 
B KaKOM-TO Mepe CMHTeTHHeCKM COe^MHHeTCH C KOpnyCKyJIHp- 
HOCTbK). B stom oTHOiueHMM oneHb nOKa3aTeJibHa, HanpMMep, 
CMCTeM a 3HA0KpM h Hbix opraHOB, 6yzibTO nojiOBbie mjim iumtobma- 
Hbie xcejie3bi. MMeeTcn acecTKan cBH3b stmx OpraHOB nepe3 o rh o  
ueHTpajibHoe 3bcho m, c .upyrow cTOpoHbi, Kaacaoe H3 oarajibHbix 
3BeHbeB hbjihctch KOHeMHbiM b uenM, 6jiaro,aapH MeMy oh o 
m MO)KeT 6e360Jie3HeHH0 yaajiHTbcn m 3aMeHHTbcn. TaKOM TMn 
CTpyKTypbi b 3HaMMTejibHOM Mepe peryjiMpyeT pa3BMTMe Bcero 
opraHM3Ma. OneHb xapaKTepHo npM 3tom, mto C00TBeTCTByi0mMe 
TOpMOHbl HBJIHIOTCH OMeHb yCTOMMMBbIMM, M TOpMOHbl, B3HTbie 
y oziHoro KJiacca, mo>kho npMMeHHTb k oco6hm ,apyroro KJiacca.

A. B. H6jioko6. H e  MO>KeTe jim Bbi n o ,a p o 6 H e e  cKa3aTb, b mcm 
3aKjiiOMaeTCH CTpyKTyph  bi m nojixo ji flapBHHa? Beflb o 6biMHo



b Harnett jiHTepaType npOTMBOnocTaBJiHKyrcH 3BOjnounoHHbiM 
nojixon, flapBHHa h cTpyKTyph bi h iioaxoa .

A. A. McuiwtoecKuu. Rmopfl o CTpyKTypHOM riOAXOAe /Jap- 
BMHa, H nOHMMaiO non, CTpyKTypOM B3aMMOOTHOllieHMH TaKMX 
OCHOBHbIX (})aKTOpOB XMBOM IipMpOAbl, KaK HaCJieflCTBCHHOCTb, 
M3MeH4MBOCTb h reOMeTpMHecKaa nporpeccwH pa3MHOxeHMH. 
M o x e r  6biTb, h ynoTpeGjiaio noHHTwe CTpyKTypbi HeMHoro 
He b tom CMbicJie, KaK o6wmho. H roBopio o cTpyKType KaK 
O TMne B3aHMOOTHOLIieHHH MOKAy HBJieHMHMM. /JjIH MeilH 3T0 
He CTpyKTypa opraHH3Ma, a cTpyKTypHan 0C06eHH0CTb XMBOro — 
pa3MHOXeHMe, HaCJieACTBCH HOCTb M M3MeHHMBOCTb.

K. M .Xam oe. KaKOe onpeAejieHMe Bbi j& eje  iioh h th io  ch- 
CTeMbl?

A. A. ManuHoecKuu. ft He jxaio  onpeneJieHMH CMCTeMbI. B Ka- 
>kaom KOHKpeTHOM cJiynae, h nojiaraio, m o x h o  paccMaTpwBaTb 
jiio 6y io  M30jmp0BaHHyi0 rp yn n y  camhmu. KaK cwcTeMy, KOTOpyK) 
Mbi BbiAejiaeM no TOMy mjim HHOMy npMHUMny. Baxiio  Jimub, 
h to 6m 6biji ccJjopMyjiMpoBaH m npOBezieH eAMHbifi npMHUwn. 
n o K a  h He B w xy AOCTaTOHHO yHM BepcajibHoro onpenejieHMH. 
B Hauiew cOBMecTHow cTaTbe c A. H .Y e M O B b iM  b K H w re  «O p -  
raHi3M hk cwcTeM a» (K u eB , 1966) Mbi nbrrajiMCb onpeAeJiMTb 
cwcTeMy KaK o 6i>eAMHeHMe s jicm ch tob , 0CH0BaHH0e Ha TaKOM 
CMCTeMaTM3MpyiOmeM OTHOUieHMM, KOTOpOe nOBTOpaeTCH B 3T0M 
06'beAMHehmm m pacnaAaeTca Ha MeHbmee hmcjio 3JieMeHTapHbix 
OTHOUieHMM, HeM HMCJIO OTHOUieHMfi 3J1CMCHT0B, He o6pa3yiomnx 
CMCTeMbI. Mbi MOxeM rOBOpMTb o  jhoGom npMHUMne, BbmejiHe- 
mom b KOMruieKce m npeBpam aiom eM  e ro  b cMCTeMy, e c jw  TaKoe 
BbmejieHMe ripecJieAyeT KaKyi0 -T0 npaKTMnecKyio uejib .

K. M . Xaunoe. Bbi cTaBMTe 3H3K paBeHCTBa MOK^y cTpyKTypoft 
m opraHM3auMeM?

A. A. ManuHoecKuu. HeT.
K. M. Xaunoe. TorAa KaK Bw pa3JiMnaeTe stm iiohhtmh?
A. A. ManunoecKuu. CTpyKTypa —  s to  THn B3aMMOOTHOiueHMH 

6e3 yneTa Toro, hbjihctch jim oh bwcoko mjim hm3ko opraHM3o- 
BaHHblM. HTOGbl HMeTb Onpezie^eHHblM TMn B3aHMOOTHOUieHHM, 
Haao onpe^eJieHHbiM 06pa30M ynopHAOHMTb CMCTeMy. OpraHM30- 
BaHHOCTb x e  — MHoe noHHTMe, otjimhhoc o t  ynopHAOHeHHOCTM 
M OT CTpyKTypbi.

Ecjim rOBOpMTb 06 M3MeHeHMM KanecTB c GMOJiorMnecKofi 
T04KM 3peHMH, TO MOXHO paCCMaTpMBaTb 0praHM30B3HH0CTb KaK 
nOBbiiueHMe XM3Hecn0C06H0CTM. M H e KaxeTCH, h to  HenpaBbi 
Te, k to  nbiTaeTCH nocTaBMTb 3HaK paBeHCTBa Me>KAy y n o p a -  
AOHeHHOCTblO M OpraH M30BaHH0CTbK). B HeKOTOpbIX cJiyHaax 
BbicoKaH ynopHAOHeHHOcTb M ox eT  MeuiaTb opraHM3oBaHHOCTM, 
m HaoGopoT. EcTb, n 0-BMAMM0My, onTMMyM ynopaaoneHHOCTM 
;UIH AaHHOM OpraHM30BaHH0CTM.
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CwcTeM a —  3T0 npocTO KOHCTaTauMH (Jjaicra cymecTBOBaHMH 
onpefleJieH H oro 06'be/iMHeHMH. YnopH/iOHeHHOCTb —  3T0 CTeneHb 

BepOHTHOrO COHeTaHMH 3JieMeHT0B B TOM MJIM MHOM TMne B3aMMO- 

OTHOmeHMM. CTpyKTypa —  CaMbiM TMn 3TMX B3aMM00TH0LlieHMtf, 
a 0praHM30BaHH0CTb —  3T0 CTeneHb n pM cnoco6jieHMH xiaHHOro 

TMna CTpyKTyp, CTeneHb noTeHUMajibHbix B03M0*H0CTeM xiaHHoM 

CMCTeMbi.

K. M. Xawioe. Bbi BbipaacaeTe 0praHM30BaHH0CTb n ep e3 c o -  
BepuieHCTBO. CoBepm encTBO —  noHHTMe, K0T0p0e caMO Tpe6yeT 

onpeziejieHMH. KaK  onpe/ieJiMTb coBepmeHCTBO? Baiua nonbiTKa, 

MHe KaxeTCH, 3aKJiiOHaeTCH b tom , h to 6m onpe/ieJiHTb coB ep - 
UieHCTBO 4epe3 MHTeHCMBHOCTb, TO eCTb nOBblllieHMe (J)yHKUMM. 

TaK JIM 3T0?

A. A. ManuHoecfcuu. riOBbiuieHMe (Jjyhkiimm — 3t o  om n  
M3 noKa3aTejieM. H H or^a  M OxeT 6biTb m noHM xeHM e (JjyHK- 

Umm. ayM aio, h to  oziHOKJieTOHHbie OKa3bjBaiOTCH 6oJiee npM- 
c n o c o 6JieHHbiMM, neM Te opraHM3Mbi, K0T0pbie H ecn o co 6Hbi 

MHIieCTMpOBaTbCH.
K. M.Xaiuioe. B o3bMeM 3aBMCMMOCTb Meacay BecOM m ji io 6oh

4)M3M0J10rMHeCK0M MJIM 6M0XMMMHeCK0M (J)yHKIJMeM. ECJIM 3Ta 
(J)yHKUMH oTHeceHa k BbmejieHHbiM 3aTpaTaM Ten jia , nOTpe- 

6jieHMIO KMCJlOpOAa Ha OZlHy 0C06b, TO 3aBMCMMOCTb OT Beca 
MMeeT 3KcnOHeHUMajibHbiM xapaKTep. Ecjim Bbi paccHMTbiBaeTe 

3Ty (JjyHKUMio KaK yaeJibHyio, t o  ecTb Ha e^MHMny Beca Tejia , t o  
Toraa c yBeJiMHeHMeM Beca MHTeHCMBHOCTb (JjyHKUHM He noBbi- 

rnaeTCH. riojiynaeTCH, h to  b sbojiioumm MMeeT MecTO He CT0JibK0 
MHTeHCM(J)MKanMH (J)yHKUMM, CKOJibKO, HaoSopoT, mx naaeHMe. 

BblXOflMT, HTO 3BOJ1IOUMH M^eT BBepx, a (JjyHKlJMH nOHMXaeTCH.

A. A. MammecKuu. ripe)K ^e Bcero h xoTeji 6bi 3aMeTMTb, h to , 
HanpMMep, HaceKOMbie npouuiM  3bojuoumio 6oJiee /uiMTejibHyio, 

neM Mbi, n03T0M y ohm 6o jiee  coBepuieHHbi b pane oTHom eHM fi, 
B TOM HMCJie M 3HepreTHHeCKM. 3 tO  CBH3aHO C TeM, HTO 3BO" 
jiioum io MepMTb H yxH o  He ro^aMM, a noKOJieHMHMM; noKOJieHnM 
x e  y HaceKOMbix 6bUio GoJibine. Ho a e jio  He TOJibKo b s tom . 

B on p oc  rjiaBHbiM 06pa30M 3bkjijonaeTCH He b m htchcm bhoctm  
3HepreTMHecKMx ^Yhkum m , a b KanecTBe p jw a  flpyrM x cfryHKUMM, 

b nepByio onepeAb —  b c n 0C06H0CTM k nojiyneHM io m McnoJib- 

30BaHMK) MH^opMauMM. 3,aecb x e  noJioaceHMe MHoe. nojiyHM Tb 

MH^opMai^Mio cJioHy Jierne, m oh , BepoHTHo, ee  GoJiee n o jiH o 

Hcnojib3yeT, neM KaKofi-HMGyflb acyK.
IloSTOM y h ^yM aio, h to  3,aecb SHepreTMHecKMe MepKH He n o ji- 

x o jw t ,  ohm oneHb BaxHbi m HeoGxo^MMbi, h o  0CH0BHaH MepKa —  

3 to  noTeHUMajibHaa cnocoGHOCTb BbiacMBaHMH, onpe^ejineM aH 

He TOJIbKO M He CTOJib KO 3HepreTMHeCKMM M nOKa3aTeJIHMM, 
CKOJibKO noJiyneHMeM m n ep ep a6oTKon MHcfropMauHM.



H  3 t o  (}>opM y jiM poB a ji 6 b i T ax . B cH K an  3 b o ;iio u m h  c b o a m tc h  

k  yBejiM H eH M io M 36npaTejibH O CTn  b  o th o u ic h m m  c p e A b i, a  H 3 6 w p a -  

TeJibHOCTb B 0 3p acT aeT  n p w  noB bim eH M M  op raH M 3au M M . M a M O H T b i  

B biM ep jiH  K a x  pa3  S iia rO A a p a  n o H M x e H M io  H 36M paTejibH O CTH  

b on pe iieJ ieH H O M  o th o u ic h m m . Y  hm x 3aM eAJieHM e s b o j i io h h m  

ycn jiM B aA O C b 3a cn eT  yBejiMHeHMH o c o 6 h  m y M eH b in eH M H  m h t c h -  

cm bh oc tm  0 T 6 0 p a , yM eH bineH M H  B 03M 0)K H 0cT eii M y T an M O H H o ro  

n p o n e c c a  a jih  o i 6 o p a .

K 0 H e H H 0 , b o  Bcex 3tmx c jiyn aH x  KOJiMHecTBeHHbie n o K a -  

3aTejiw  w rp a io T  B a x H y io  p o jib : q eM  Bbirne 3TM n 0K a3aT ejiM , 

TeM 6 o jib m e  B03M0>KHa K 0M 6nH aT 0pM K a 3JieMeHT0B m , c jieA O B a -  

TeJibHO, B03M0)KH0 6 oJ ib in ee  6 0 raTCTB0  cT pyK T y pb i m 6 o J ib iu ee  

cOBepmeHCTBO opraHM3anwM.
ri03T0My, x o t h  HaceKOMbie n p o u u iM  s b o j i io u m io  6 o ;ie e  a jim -  

T e jib H y io  m b p a a e  o th o u ic h m m , h c c o m h c h h o ,  6oJiee  coB ep w eH - 
Hyio, q eM  Mbi, o a m h  —  m caMbiM B a x H b iM  —  acneKT 3BO juoum m  

6bu i y  hmx orpaH M H eH  — 3T0 cn0c06H0CTb k ycBoeHMio m n e -  

pepa60TKe MH(J)0pMauMM. E jia rO A a p a  h m cto  KOJiM necTBeHHbiM  

O rpaH M H eH M H M  pa3 M epO B  UeHTpajIbHOM HepBH O M  CMCTeMbi AAH  

hm x 3 t o t  nyTb 3BOJHOHMM 3anepT.
B 3bojiiohmm MMeeTCH MHoro 3aKpbiTbix nyTeM. MHorMe, 

B TOM HMCJie M H, OTMeHaJIM, HTO B 3BOJHOUHM He IlOHBMJIMCb 
hm Kojieco, hm bmht, hm Apyrne n oAo6Hbie BemM, KOTOpwe ne- 
jiOBeK JierKO Mor Mcn0Jib30BaTb A axe  Ha nepBbix c t3amhx CBoero 
pa3BMTMH. Hauia TexHMKa ctom t eme oneHb hm3ko n o  cpaBHeHMio 
c SMOJIOrMHeCKMMM CMCTeMaMM B CMblCJie 0TIlIJlM(J)0BaHH0CTM, 3a- 
t o  OHa MeHee orpaHMneHa KanecTBehho, nOTOMy h to Mbi MoaceM 
3apaHee np0rH03Mp0BaTb bo3moxhoctm m matm Ha HeKOTopyio 
BpeMeHHyio yGbiJib, co3AaBaH SjiaroAapa 3T0My CTpyKTypbi, ko- 
Topbie acMBaa npMpoAa He M oxeT c03AaBaTb M3-3a 6jiH3opyKocTM 
ecTecTBeHHoro 0T60pa: jv th Hero npMrOAHO to , h to  mohcct AaTb 
npeMMymecTBo Ha GjiMxaiiuieM 3Tane.

10. M . Ceupeotcee. B b i r0B0pMTe o  cmctcmhom noAXOAe, h o  

MHe He oneHb hcho, h to  3to  TaKoe. J1io6om noAXOA noApa3yMeBa- 
eT onpeAeJieHHoe nepeAOBaHMe onepanMM m onpeAejieHHbiM TMn 
caMMX onepauMH. K a K y io  o n e p a u n io  B b i CHMTaeTe xapaKTepHom 
m He06x0£MM0M ajih BbmejieHMH KaK0r0-T0 MHoxecTBa b Kane- 
cTBe CMCTeMbi? M , B0-BT0pbix, KaKyio n p o u e ^ y p y ,  no-BaxueMy, 
HyXHO npOM3BOAMTb C BblAeJieHHHM BaM M  MHOXeCTBOM? M o x eT  
6biTb, cyTb cmctcmHoro nOAXOAa m oxho n0Ka3aTb Ha npMMepe?

B o t ,  cK aaceM , y  H ac  ecT b  o G t ^ k t .  H a n p M M e p , M bi B b m e jw jw  

HeKoe M H O x ec T B O  m h a h b m a o b  mj!m MOJieKyji. H t o  M bi AOJiacHbi 

A a A b in e  AeJiaTb c  3tm m  m h o h ccc tb o m , h t o S w  m o x h o  6 h j i o  r o -  

BOpMTb o  c m c tcm h o m  n o A x o A e ?  H a n p M M e p , cJ)M3MK M oaceT  o n -  

peAeJiM Tb B ee 3 T o ro  M H o x e c T B a . O h c b m a h o , 3 t o  H e G y^eT  cm - 

CTeM HbIM  nOAXOAOM.



r. H . rpoMoe. H 6bi xoTeji aonojiHMTb Bonpoc K ).  M . CBMpe- 
aceBa. Bbi roBOpmiM, hto  Teoprno cm ctcm  cjie,ayeT CTpoMTb 
M30JIMp0BaHH0 OT HpyrHX nOAXOHOB, M BMeCTe C TeM CpaBHHBaJIH 
ee c MaTeMaTMKOM. H o  Benb MaTeMaTMKa nocTpoeH a Ha p «n e  
aKCMOM, M TOJlbKO Ha 3T0M OCHOBe Mbi nOJiyMaeM CTpOMHOe 
3naHHe TeopeM. HanpMMep, sMnnpMHecKM 3aKOHOMepHOCTM 
3JieKTpoMarHMTHoro nojia 6wjim nojiyneHbi 3aaoJiro jio  TeopMM 
MaKCBejuia, ho TeopeTMnecKMe 3aK0H0MepH0CTM ziajia jw u ib  
aKCMOMaTM^ecKM nocTpoeHHan TeopMH MaKCBeJiJia. CymecTByeT 
jim y Bac onpejiejieHHaH CMCTeMa hkcm om  m onpeneJieHHaa 
nocJieAOBaTejibHOCTb onepannfi, npM noMomM k o t o p m x  m oxh o 
nojiyHMTb Ty mjim MHyio orpyicrypy?

A. A. ManuHoecKuu. $\ HanHy c KOHua. Bpao, jim MMeeT cm wcji 
CCblJiaTbCH Ha MeTbipeXTblCHHeJieTHIOK) MCTOpMK) MeJIOBe^eCTBa. 

KaK Bbi 3HaeTe, aKCMOMa —  s t o  zi0B0JibH0 n03iiHee npoM3Bezie- 
HMe MaTCMaTMKOB B pa3BMTMM HayKM. CeMMaC B M3yMeHMM CMCTCM 

TaKOH iicpM oji, Korna Mbi m oxcm  nojiysMnwpMMccKM (fropMyjiM- 
pOBaTb He KOTOpbie nOJIOXeHMH, MOaceM rOBOpMTb O HeKOTOpbIX 
o6o6meHM5ix KaK 3JieMeHTax yneHMH o  cTpyKTypax. Tpy6o  rOBopa, 

noKa Mbi MOxeM TOJlbKO cpaBHMBaTb. B KOHeqHOM cneTe CMCTe- 
Ma on pen ejia eTca  m KOJinqecTBeHHbiMM napaMeTpaMM, h o  mmm 

MO>KHO OnepMpOBaTb JIMUIb npM HaJIMMMM pa3BMTOrO yMeHMH 

o  CTpyKTypax. A  noKa, Ha mom iw rjian , rOBOpMTb 06 aKCMOMax 

6biJio 6bi npex^eBpeM eH H O .
^ jih  MeHH ecTb HeK0T0pbie 6eccnopHbie aKCMOMbi. H anpM 

Mep, HJIH MeHH aKCMOMa, 4T0 B flMCKpeTHOM CMCTeMe npMHUMn 
HaMMeHbuiMX HenpnrofleH TaK x e ,  KaK b acecTKOH CMCTeMe 
HenpnroneH npMHUMn 0T6 0pa. H  3Haio HecKOjibKO aBTopOB, 
3aHMMaBixiMxcH TeopMeft CTpyKTyp b tom HanpaBJieHMM, ko- 
Topoe npencTaBJiHeTCH MHe npaBMjibHbiM. 3 t o  M . IleTpoBMq, 
A . A . BornaHOB, b 6mojiofmm —  M . M . 3aBa£OBCKHH, H .A .  Bcjiob 
m HeKOTOpbie npyrne.

f l  xoTeji 6bi em e pa3 noA^epKHyTb, h to  m b MaTeMaTMKe 
B03M0)KeH M He06x0HMM Ka4eCTBeHHbIM nO^XOtf, KOrna rOBOpHT 
«6o jib ine» m «M eHbine» m He roBopaT o kojim hcctbchhux 
3aKOHOMepHOCTHX B CTporOM CMblCJie.

Mmchho TaKOM noAxon  p a3BHBaji A . H . KoJiM oropoB b pa6o -  
Te, o  kotopom h y x e  roBopMJi. XapaKTepM 3y« B3aMM00TH0ineHMe 

xMiuHMKa m xepTB bi, KoJiM oropoB  yKa3biBaeT, hto npM nepexon e  
onpedejienmzo eepxneeo npedena pa3BMTMH nonyjiHUMM acepTBbi, 

xmiuhmk HaqMHaeT pa3MHoxaTbCH, a npn n epexo jje  HuotCHeeo npe- 
dena oh HaHMHaeT yGbmaTb, n 0T0My hto penKO BCTpenaeT acepTBy.

Hto  KacaeTCH npoueziyp, xapaKTepHbix ajih cmctcm hoto n o ji- 
xo£a, t o  MHe 6bi xoTeJiocb cKa3aTb bot hto: MMeeTca HOBoe 
HanpaBJieHMe, KOTopoe npeacTaBJiaeT ueHHOCTb, nocKOJibKy oh o



n03B0J!HeT BblACAMTb HeKOTOpbie TMnbI CMCTeM, KOTOpbie Mbi 
M OxeM pa3AM4aTb no mx cTpyKTypaM. Bmhbjihh onpeAeAeHHbie 
aHajiorMM h hoboah  mx a o  ypoBHH cTpyKTypHbix aHajiorMM, Mbi 
MOxeM cAejiaTb bwboa: AaHHaa CTpyKTypa BeAeT k TaKMM-TO 
pe3yjibTaTaM.

B TaKOM n0CT3H0BKe Bonpoc CTaBMTCH B 3aBMCMMOCTM 
o t  KOHKpeTHOM 3aAaHM. B a6cTpaKTHOM x e  pa3pe3e Hac MHTepe- 
cyeT  cjieAyiomMM m om cht: TMnw CTpyKTyp m onpeAeJiaeMbie 3tmm 
0C06eHH0CTM 4iyHKUMOHMpOBaHMH CMCTCM.

3Aecb, KOHeMHO, em e HeT tom  onepanMOHajibHOft cTporocTM 
M HeTKOCTM, O KOTOpOM TOBOpHT K ). M . CBMpOKeB M T. H . TpOMOB. 
B M3yiieHMM CTpyKTyp Mbi, 06pa3H0 roBopa, HaxoAWMCH cetinac 
Ha to m  ypOBHe, KorAa ecTb cjioaceHMe m BbmMTaHMe, h o  eu ie  HeT 
yMHOaceHMH M AeJieHMH. ripMXOAMTCH n03T0M y HaHMHaTb C a30B.

JI.A.BjnoMeH$ejibd. M to TaKoe bwcoko m h to TaKoe HM3KO 
opraHM30BaHHan CMCTeMa, h to  hbjihctch 3Aecb KpMTepMeM?

A. A. Ma/iuHoecKuu. C Moefi tohkm 3peHMfl, noTenuMajibHafl 
)KM3Hecnoco6HOCTb. CaMoe TpyAHOe, KaK MHe KaxeTCH, b tom, 
HTo6bi noHHTb cjieAyiouuiyio Bemb: Bbic0K00praHM30BaHHa« cm ctc- 
Ma AOJDKHa o 6jlaAaTb CBOMCTBaMM M XeCTKOM, M KOpnyCKyJlflpHOM 
CMCTeM; OHM B3aMMHO AOnOJIHHIOT APyr Apyra, M HaJIMHMe TOJibKO 
oahom M3 hmx euue He onpeAejiaeT AOCTaTOMHOM >KM3Hecnoco6- 
HOCTM CMCTeMbi.

HaJIMHMe TM6kOCTM M nAaCTMHHOCTM B KOpnyCKyjIHpHOM, 
AMCKpeTHOM CMCTeMe M HaJIMHMe BblCOKOM OpraHM3aHMM, KOTO
paH TOJibKO B03M0acHa npM xecTKOM CMCTeMe, hbjih io tch , Kaacaoe 
B OTAeAbHOCTM, He06X0AMMbIMM yCJIOBMHMM, HO, BepOHTHO, He- 
AOCTaTOHHblMM.

Jl. A. E/ifOMeH(pe/ibd. H e  noJiynaeTcfl am 3Aecb KaK0 r0-T0 
nopoH H oro  Kpyra? BeAb Bbi roBopMAM, h to  3 boak)umh mact 
b CTopoHy nOBbimeHMH opraHM3anMM.

A. A. ManuHoecKuu. H eT , 3t o ,  M oxeT  6biTb, o a h o  m t o  
x e ,  h o  3Aecb nopOHHbiM Kpyr He noJiynaeTca. f t  idbopm a, 
h to  noBbiineHMe n pM cnoco6AeHMH CB«3aHO c yBeAMHeHMeM no- 
AyneHMH h n ep epa6oTKM MHcfropMauMM. H  MHe KaxeTCH, mto 
TaKoe noHMMaHMe noKa h to  AaeT HaM npaKTMnecKH AOcTaTOHHO 
MHoro. A p y r o e  AeAO, h to  o h o , mo>kct 6biTb, AaeT HeAOCTaTOHHO 
CTpyKTypHbix noKa3aTeAeM. O  HeKOTOpbix m3 hmx h roBopMJi, 
HO 3AeCb, KOHeHHO, MOryT 6bITb pa3Hbie TOHKM 3peHMH.

nocKO AbKy Mbi AejiaeM  nepBbie rnarM, M H oro cKa3aTb Bp«A 
JIM 3AeCb B03M0XH0, HO BCe-TaKM KOe-HTO CKa3aTb Mbi MOXeM. 
ft AyMaio, h to  m Ha 3tom  cnacM 6o.

K. M . Xaibioe. ft xoTeji 6bi HecKOJibKO pa3BepHyTb t o t  x e  
Bonpoc. Bo3bMeM a6cTpaKTHyio AMXOTOMMHecKyK) cxeMy. M o x h o  
AM CKa3aTb O AByX CMCTeMaX, B03HMKUIMX B pe3yJlbTaTe 4>yHK- 
UMOHaJIbHOM AWBepreHUMM, HTO MX OpraHM3aUMH MOXeT 6bITb



oneHeHa b KaTeropnax «Bbiiue» mjim «H M xe», npMHMMaa bo 
BHMMaHMe, HTO MX 3JieMeHTbI BbinOJIHHlOT pa3Hbie (})yHKUMM?

A. A. ManuHoecKuu. MHe KaxeTCH, h to  Ha 3 to t  Bonpoc He- 
JIb3H OTBeTMTb B 06uieM BMAe. 3bOJ1K)UMH MOXeT 6bITb B pa3HbIX 
ycjiOBMHX pa3JiMHHOM. B CrapoM CBeTe sbojhoumh uuia cxopee, 
neM b ABCTpajiMM. CyuiecTBOBajiM KaKMe-to ycJiOBMH, K0T0pbie 
3a t o t  x e  cpoK oSecneHMJiM TaM m 3necb pa3Hyio CTeneHb npM- 
cnoco6jieHMH. Kpojimkh momm b ABCTpajiMM BbiTecHMTb flpyrMx 
XMBOTHbIX, XOTH B HaiUMX yCJlOBMHX MX npMCnOCOSJieHHOCTb
He^ocTaTOHHa zuth 3Toro.

3necb Bax HO He CTOJlbKO KOHKpeTHOe 3 Be HO MJIM npOM^eH- 
HbiM 3Tan 3bojiioumm, cKOJibKO t o , KaKaa noJiyneHa CTpyKTypa; 
a 3T0 33BMCMT OT KOHKpeTHbIX yCJlOBMfi 3BOJHOUMM, a He OT KOJ1M- 
necTBa 3BeHbeB, KOTOpbie npotineHbi b naiiHOM sbojhohmohhom  
npouccce. riosTOMy BnojiHc bo3m o x h o , hto 6ojiee KopoTKaa 
3bojiioumh naeT 6ojibuiMM 3(J)(})eKT. X oth HejioBeK npouieji 6ojiee 
KOpOTKyK) 3BOJHOHMK), HO OHa npOXOJJMJia npM H3JIMHMM BblCUieM 
HepBHOft AeHTejibHocTM; a oamh  3tot  npM3HaK naeT orpoMHbie 
npeMMyuiecTBa nepen ApyrHMM BMnaMM.

K). M. Ceupeotcee. Bbi roBopMTe, h to sbojiiouhh Be^eT k He- 
K0T0p0My noBbiuieHMio CTeneHM npMcn0C06jieHH0CTM. Ho npe#- 
CTaBMM ce6e TaKyio a6cTpaKTHyio cxeMy. Ha KaKOM-TO OTpe3Ke 
AOBOJIbHO HOJirO BHeillHMe ycJiOBMH He MeHHIOTCH, M HeKOTOpbIM 
TMn CMCTCM AOCTMr BbicOKOH CTeneHM npMcnoco6jieHMH. BMecTe 
c TeM napajuiejibHo pa3BMBaiomaHCH CMCTeMa b CMJiy KaKMx-To 
npMHMH AOCTMrJia MeHbinew CTeneHM npMcnocoGjieHMH b tom 
x e  cpe^e. Ho bo t no ji bjimhhmcm onpe^ejieHHbix cjiynaMHbix 
M3MeHeHMM cpena M3MeHMJiacb, m Ta CMCTeMa, KOTopaa 6buia 6o- 
Jiee npMcnoco6jieHa k npexHMM ycJioBMHM cpe£bi, CTajia Tenepb 
MeHee npMcnoco6jieHHofi, neM Apyraa CMCTeMa.

M3 Toro, h to  Bbi paccKa3biBajiM, m oxh o c^eJiaTb b o6meM-To 
bphu Jim cnpaBe&JiMBbifi jvia  3Toro npMMepa bmboa, h to  no cBoew 
npMcn0C06jieHH0CTM m 0praHM30BaHH0CTM 3Ta BTopaa CMCTeMa 
b uejioM xyxe , nocKojibKy ee napaMeTpbi HMxe HeKoeii cpeAHeft 
npoMexyTOHHOM xapaKTepMCTMKM oMCTeM. Y  MeHH cKJia^biBaeTCH 
BnenaTJieHMe, hto Kor^a Bbi roBopMTe o cmctcm ax m mx 
npMCn0C06jieHH0CTM, TO Bbi MCXO£MTe M3 Toro, HTO Mbi £OJlXHbI 
HenpeMeHHO BBOflMTb HeKOTOpblW TeJleOJIorMHeCKHM KpMTepMfi.

A. A. Mqjiuho6ckuu. C stmm  a He Mory corJiacMTbca. f le jio  
b cJienyiomeM. B 6mojiofmm ecTb noHaTMa MAMoajjanTauMM m apo- 
M0pc{)03a. B KOHKpeTHOM yCTofiHMBOW Cpe^e MOXeT MMeTb MeCTO 
HBJieHMe MAMoaiianTauMM, to  ecTb npMcnoco6jieHMa k AaHHOH 
cpeae; neM Gojiee cneUM(})MHHbi as^eHMa m AMoaAanTaumm , TeM 
MeHee npMcnocoGjiaeM AaHHbift opraHM3M. B 3tom  othoiuchmm  
Bbi 6biJiM 6bi npaBbi, ho ecTb m ApyroM TMn M3MeHeHMW. n ep e - 
xoa o t  TpexKaMepHoro cep^ua k HeTbipexKaMepHOMy BbiroAeH;
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noBbiuieHMe 6oraTCTBa peaKUMM neHTpajibHOfi HepBHOM CMCTeMbi 
Bcerna BbironHC), m6o npw Tex x e  3HepreTMHecKMX 3aTpaTax o6ec- 
neqwBaeTCH 6oJibuiee 6oraTCTBO peaKUMM. 3 to bo3m o x h o  3a cneT 
M36npaTe^ibHoro TOpMOxeHMH, KOTopoe wrpaeT orpoMHyio pojib 
b 6oraTCTBe Haumx peaKUMM m hbjihctch, Ha mom B3rjiH£, 
OHHOM M3 o6uiMX TeHfleHUMM pa3BMTMH XM3HM. r io  CymeCTBy, 
M36MpaTe^bH0e TopMoxeHMe — 3T0 m ecTb yMeHMe noJiyHMTb 
MaKCMMajibHyio MH(})opMauMK) m nepepa6oTaTb ee M36MpaTejibHO. 
MHaqe roBopn, MaKCMMajibHan 3amMTa m MaKCMMajibHbifi Bbi6op 
3auiMTHbix pecypcOB M3 cpenbi. M ory  npMBecTM KOHKpeTHbie 
npMMepbl, TJXQ 3T0 TaK M 6bIJ10.

B MccjienoBaHMHX H. n .  AyGMHMHa no mhbcpcmhm 6bmo
yCTaHOBJieHO, HTO MHBepCMH 3aHMMaeT OKOJIO 1 % XpOMOCOM 
b cejibCKOM MecTHOCTM, a b ropo^e OHa noBbiinaeTCH no 50% , t o  
ecTb 0Ka3biBaeTCH paBHOneHHOM. M o x h o  B3HTb 6oJiee npocTOM 
cjiyqaM. MejiaHMCTMnecKHe (})opMbi 6a6oneK 0Ka3ajiMCb xoporno 
npMcnoco6iieHHbiMM b MHnycnpMajibHbix cTpaHax. Ohm Mor- 
jim cymecTBOBaTb, xoth Smjim MeHee nMcJxJjepeHUMpoBaHHbiMM 
no cpaBHeHMio c npyrMMM 4>opMaMM. Ho 3 to  othocm tch k mumo- 
aijanTauHH. A Koma penb H#eT 06 apoMop(})o3e (h ero  onpe.aeJiHio 
Kax noBbiuieHMe M36MpaTe;ibH0CTM peaKHMM), t o  3necb n o jio x e -  
HMe TaKoe: Ha o^hom m tom x e  TeppMTOpMM opraHM3M M oxeT 
6biTb cnoco6eH m k npMcnoco6jieHMio, m k M3MeHeHMio.

H. B. TuMocpeee-PecoecKuu. Mbi cjibiuiajiM  M H oro KpaMHe 

Heonpene^ieHHOM TepMMHOJiorMM. nOCKOJIbKy 3To 3aTpyziHHeT 
OTcicyccM io, h xoTeJi 6bi nonpocM Tb Bac n oK a3aTb, KaKan HMe- 

eTCH pa3HMUa M ex ^ y  npMMeHeHMeM CTpyKTypHoro npMHUMna 
m CMCTeMHbIM nojixotfOM m KaKoe M ex ^ y  hmmm cym ecTByeT 

cxoh c tb o . W 3a0AH0 cKaxM Te, n oxa jiyn cT a , KaK Bbi on pe^ejin eTe  
CMCTeMy m cTpyKTypy. xony 3aMeTMTb: MHe Bee paBHo, KaK Bbi 
mx onpeneJiMTe. Ho ynoTpeSjinn c jiobo  «CMCTeMa», H yx H o  3HaTb, 
h to  no#, 3tmm nonpa3yMeBaeTCH; ynoTpeG jinn c jiob o  «c rp y K -  
T ypa » —  3HaTb, h to  no,n, 3tmm no,n,pa3yMeBaeTCH, ynoTpeG jinn 

cJioBa «npMMeHeHMe cTpyicrypH oro npnH U M na», CKaxeM  b 6 mo- 
JiorMM, —  3HaTb, h to  n oa  3tmm no,npa3yMeBaeTCH. H, HaKOHeu, 

yn oTpe6JiH« 3arjiaBHbie cjiOBa CMCTeMHbIM n o jv io ji», —  3HaTb, 
h to  no,n 3tmm no,apa3yMeBaeTCH. MHane £ MCKyccMH M ox eT  cTaTb 

oneHb Heonpe,aeJieHHOM.

A. A. ManuHoecKuu. Ha nepBOM 3Tane KaKMe-To BeuiM GbiBaiOT 
HeM36e>KHO JiMLLib MHTyMTMBHO onpefleJieHHbiMM.

M3 MCTOpMM MaTeMaTMKM, C KOTOpOM H HeMHOro 3H3KOMMJICH, 
M3BecTHO, h to  MHorMe xopouiMe MaTeMaTMKM ynpeKajiM b CBoe 
BpeMH co3,aaTejieft MaTeMaTMHecKoro aHa^M3a b to m , h to  y hmx 

MHoro HeonpetfeJieHHbix, h c to h h u x  (JjopMyjwpoBOK. f la x e  b 3Ty 
AMCUMttJlMHy TOHHOCTb npMUIJia 3HaHMTeJIbHO n03Xe, M 3TO,
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no-BMUHMOMy, BnoJiHe 3aKOHOMepHO. TpyuHO CB«3biBaTb ce6«  
aceCTKMMM (})OpMyJlMpOBKaMM, KOI^a JUM 3T0r0 HeT HOCTaTOHHO 
Bbipa6oTaHHbix ochob.

U ojx cwcTeMOM h noApa3yMeBaio npocTO jiio6oh KOMnJieKc 
aneMeHTOB, He3aBHCHMO o t  hx npnpoAbi. f lo n  CTpyKTypon 
h pa3yMeio cn oco6 cb«3h 3JieMeHT0B; CTpyKTypa —  3T0 He caM 
no ce6e Ha6op 3JieMeHT0B, a cKopce hx cB«3b Meacay co6oh.

B nepBOM cJiyMae Mbi HMeeM nejio c KOHKpeTHOH peajibHo- 
CTblO, TO ecTb C KOHKpeTHbIM peaJIbHbIM Ha60p0M 3JieMeHTOB; 
bo btopom cjiynae — TOjibKO co cnocoGoM hx cbh3h. O ie -  
AOBaTeJibHO, cHCTeMa BKJHonaeT b ce6«  h Ha6op 3jieMeHT0B, 
0npenejieHH0e hx kojihmcctbo, h CTpyKTypy.

B cHCTeMHOM nonxoae Hac HHTepecyeT to , mto mm Ha3biBaeM 
IieJIOCTHOCTbK) CHCTCMbl. A riOHHTHe CTpyKTypbi I103B0JIHeT CKa- 
3aTb, MTO HaHHaH CHCTeMa o 6;ianaeT TaKHMH-TO 0C06eHH0CTflMH, 
iipyraH CHCTeMa — npyrHMH.

H. B. TuMOfpeee-PecoecKuu. M ne Kaxccrcn, mto crpyK iypa — 
3T0 noHHTHe xecTKoe, Bbipaxaiouuee HeH3MeH«eMOCTb.

A. A. MoAiiHoecKuu. Ha, CHCTeMa 3 B0JiK)HH0HHpyeT, a cTpyK- 
Typa MOxeT ocTaBaTbca ojihoh h to h  x e ,  ho m o x c t h 3aMeHHTbc«.

B. H. KpeMHHCKuu. M o x h o  jih  CKa3aTb, mto CTpyKTypa — 3to
MTHOBeHHblH CHHMOK CHCTeMbl?

A. A. MoAUHoeacuu. H eT, s t o  MrHOBeHHbiH chhm ok  BHyrpeH- 
HHX B3aHMOOTHOUieHHH B CHCTeMe. Korjja H TOBOpiO O CTpyKType, 
B MaCTHOCTH O UeHTp3JIH30BaHH0H CTpyKType, TO OHa peaJIbHO 
M oxeT  cyuiecTBOBaTb 0HH0BpeMeHH0 b pa3Hbix MecTax, Hanpn- 
Mep MOiyr cyuuecTBOBaTb uBe MOHapxnn, o 6jiajiaiomHe cxonHofi 
CTpyKTypon, h o  pa3HbiMH 3JieMeHTaMH. Biiaro^apH 3T0My 3 to  
6ynyT UBe pa3Hbie chctcm m .

3. r. IOduH. 3HanHT, BaxHO, mto6m CHCTeMa 6biJia b pa3BH- 
THH, a CTpyKTypa npH 3T0M MOXeT 6blTb (})HKCHpOBaHHOft?

A. A. ManuHoecKuu. ,/Jjih KJiaccH(})HKanHH cTpyKTyp HaM Heo6- 
xouhmo onpeneJWTb hx pa3JiHMne. B npouecce pa3BHTHH MoaceT 
MeHHTbCH h CTpyKTypa CHCTeMbl. HanpHMep, b A h h ih h  b 1348 r. 
nocjie My Mbi 6biJio 2,5 mjih Meji., a ceHnac TaM 50 mjih. OMe- 
BHtfHO, KOJIHMeCTBeHHaH XapaKTepHCTHKa CHCTeMbl M3MeHHJiaCb, 
a CHCTeMa Bce-TaKH oorajiacb b npHHunne Ta x e ,  OHa JiHiiib 
npolliJia 3BOJ1IOUHK).

3 . L  IOduH. Torna HeriOHHTHO, mto BKjnonaeTCH b riOHHTHe 
CHCTeMbl. Ecjih 3t o  cy6cTpaT, to  oh b BarneM npHMepe rioji- 
HOCTblO H3MCHHJ1CH. EcJIH HMeeTCH B BHfly CBH3b, TO KaKOBa 
OHa b naHHOM cjiyqae? Mto hmchho mu MoaceM BbmeJiHTb 
b 3T0M peajibHOM oS'beKTe b KaMecTBe HHBapnaHTa? Mjih x e  Mbi 

n p o d o  yTBepacaaeM, mto oh BapbnpyeT, hjih coxpaHHeTca, hjih 
cymecTByeT?



A. A. ManuHoecKUu. Jlio6bie BbineJieHHbie HaMH MHoacecTBa 

ajieMeHTOB, Ha Moft B3rjiHA, Moryr npe^cTaB^HTb co6oft cwcTeMbi. 
B HaHHOM cjiynae h roBopio TOJibKo 06 OTO^ecTBjieHHH cwcTe- 
Mbl BO BpeMeHM. ^JIH TaKOrO OTO^caeCTBJieHHH eHMHCTBeHHblM 
cnoco6oM MHe npeHCTaimneTCH ycTaHOBjieHne npeeMCTBeHHOCTM.

3. r. lOduH. A  HTO MMeHHO Mbi OTOaCUeCTBJlHeM?
A. A. MaAUHoecKuu. CwcTeMy npouuiyio c TeM, KaK OHa 

pa3BMBa^acb. ToHKa He HMeeT HMKaxoft mctkh, ho TeM He MeHee, 
Kor^a Mbi onpenejineM ee HBM>KeHMe, to  orwpaeMCH Ha noHHTwe 
npeeMCTBeHHocTH h roBopwM: TOHKa np03B0Jii0 Un0 Hnp0 Ba â. 
HaM Hy>KHO OTO)icaecTBMTb cwcTeMy caMy c co6ow bo BpeMeHM, 
h Mbi rOBOpwM: cTpyKTypa n3MeHHJiacb, H3MeHHjiocb BpeMH, 
ho 3T0  npeeMCTBeHHaa cwcTeMa, nocKOJibicy 3necb MMeeTcn 
MHBapwaHT, to, hto b CHCTeMe coxpaHMJiocb. HanpHMep, b aH- 
thhhoh KyjibType Mbi bhuhm, hto ueHTp nepeuieji H3 rpeuHH 
b Phm, a KyJibTypa ocTajiacb.

K. M . Xaiuioe. 4 to  >Ke Tor^a nepeuuio?
A. A. ManuHoecfcuu. 3necb cymecTBOBaJia npeeMCTBeHHOCTb. 

Ton ho  Tax >Ke, KaK b hbhjkchhh  t o h k h : (})MKCnpyH sto  HBMxeHwe, 
Mbi BMflMM pa3JiHHHoe pacnojioaceHHe to h k m , ho  BMecrre c TeM 
He MO)KeM OTJiwHMTb oxiHy TOHKy ot upyrow. Ho TaK KaK OHa 

nepeABwrajiacb npeeMCTBeHHO, to  Mbi roBopwM, hto sto  onHa 
h Ta ace TOHKa.



MEXAHH3MM OOPMHPOBAHHfl 
11EJIOCTHOCTH CHCTEM*

O^Ha M3 OCHOBHbIX npo6iieM TeOpMM CMCTeM — paCKpblTMe 
06uiMX MexaHM3MOB OpraHM3aUMM UeJlOCTHbIX CMCTCM. DiaBHblM 
3^ecb HBJIfleTCH BOnpOC O TOM, KaKMM 06pa30M M3 3J1CMCHT0B, 
MMeiOUlMX OAHM KaqeCTBCHHbie 0C06eHH0CTM, MOXeT CJ10)KMTb-
ca CMCTeMa, 06jiaAai0LiiaH coBepm eHHO mhwmm KanecTBeHHbiMM 
0C06eHH0CTHMM. HHane roBopa, noneM y uejiocTHaa CMCTeMa 
oTjiMqaeTCH o t  cyMMbi cocTaBJiHiomMX ee qacTefi m CBH3eM? 
CaMbiM $ aKT Taxoro otjimhmh mH0r0KpaTH0 (J)MKCMpoBajicH 
b mctopmm 4)mjioco4)mm m cneiiM ajibHbix HayK, a b pflAe cJiynaeB 

nojiynaji cooTBeTCTByioijuyio MHTepnpeTanMio. ^ocTaTOHHO Bcno- 
MHMTb aHa^M3 K . MapKCOM npoGiieMbi K00nepanMM mjim MbicJib
0 .3 H r e j ib c a  o  npeMMymeCTBe Han0Jie0H0BCK0M apMMM riepen ee 
npOTMBHMKaMM b opraHM3aixMM.

Ilpo6jieM a 3Ta iioc toh h h o  B03HMKajia Taoce  b 6mojiofmm 
m ncMxojiorMM. TaKMe HanpaBJieHMH, KaK renrrajibTncMxoJiorMH, 
XOJIM3M, OpraHMUM3M M T. n., B03HMKJIM MMeHHO M3 yTBep>KAeHMfl 
O BaXHeMUieM pOJIM KOpeHHbIX pa3J!MHMM MOKAy CB0MCTB3MM 
OTAeJlbHO B3HTbIX 3J1CMCHT0B M UeJlOCTHOM CMCTeMbi, B KOTOpyiO 
ohm bxoaht. O^naKO OTcyTOTBMe hchmx npeACTaBJieHMM o Mexa-
HM3MaX 4)OpMMpOBaHMH ljeJlOCTHOCTM IipMBOAMJlO B 3TMX AMCUM- 

nJlMHaX K pa3BMTMIO BMTajIMCTMHeCKMX B3DIHAOB, BblHOCMBUIMX 
npMHMHbi ueAOcTHOCTM 3a npeAeJibi caMOM MaTepMaAbHofi CMCTe- 
Mbi, a BMecTe c TeM bm ccto  aHaAM3a ochobhom  n p o 6JieMbi —  
MexaHM3Ma opraHM3auMM uc jiocth om  cmctcmm —  MccAeAOBaTejiM 
3BHMMaJIMCb TAaBHblM 06pa30M M3yHeHMeM npH3HaKOB, xapaK- 
TepM3yK)mMX 3BOJ1IOUMK) HeAOCTHblX CMCTeM (AM4)(l)epeHUMaUMH, 

MHTerpauMH m t .a . ) *
C B03HMKH0BeHMeM AMCIJMnJIMH, KOTOpbie npMHHTO oGteAM- 

HHTb KaK OTHOCflLUMeCH K TeOpMM CMCTeM (yqeHMe 0 6  aHaJIorMHX, 
TeKTOAorMH, KM6epHeTMKa, o6m a« TeopMH cmctcm m t. a.)> iiohbm- 
Jiacb He06x0AMM0CTb npoaHajiM3MpoBaTb b 0 6 0 6 m eHH0 M (JjopMe 
Te MexaHM3MbI OpraHM3aUMM, KOTOpbie 0 6 yCJ10 BJIMBaK)T B03HMK- 
HOBeHMe B UeJlOCTHOM CMCTeMe HOBblX, MHTerpaTMBHbIX CBOMCTB.

* H ctomhhk: [1973 a].



OHHy M3 nonbiTOK pemeHHH 3tom npo6iieM bi npeiinpHHHJi em e 

b 1913 r. A. A. BomaHOB [2]. n o  e ro  yTB epx£eH H io , npw o d 'b t m -  
HeHMM B 0praHM30BaHHyi0 CMCTeMy KaKHX-JIw6 0  cocraBJiHiomHx 
npoMcxoziMT cJioxeHMe mx «3k tm b hocTen »  ( t .  e. nojioxM TejibH bix 
npoHBJieHHfi); x o th  3T0 CJioxeHMe m He h o c h t  h h c to  apwcj)- 
MeTMnecKoro xapaicrepa (He hbjihctch  n o iiH b iM ), o h o  Bee x e  

,aaeT 3HaHMTeJibHbiH scfrcJjeKT, nocKOJibicy «conpoTMBJieHMH» ( t .  e. 

npOTHBOCTOHmwe «aKTHBHOCTHM» OTpMuaTe^lbHbie B03HeHCTBMH) 

npw 3T0M He cKJia£biBaioTCH. HanpM M ep, tfBa pa6oTHHKa, n e- 
peHOCHmwe th x c c tm , o6'be(awHHioT, BKJiajibiBaiOT cboh  ycwJiHH, 

Tor^a KaK caMH th x c c tm  He oS'benHHHiOTCH M e x ^ y  co6 o fi.

3necb, TaKMM 06pa30M, paccMaTpwBaeTca cJiynaM, Koraa 
o 6'be£MHeHHe sjicm chtob b cncTeMy noBbiiuaeT 3cJ)4)eKTMBHOCTb 
mx ^ewcTBMH 3a cneT npocToro (w £ axe  HenoJiHoro) cjioxchmh 
MX aKTMBHOCTen npM nOJIHOM OTCyTCTBHH CJlOXeHMH COnpOTH- 
aneHMft. HeTpyuHO BHfleTb, h to  3T0 nacTHbifi cjiynati npo6jieMbi 
b uejiOM. Bo-nepBbix, 3necb penb naeT Jiwrnb o B03pacTaHHM y x e  
MMeiOlUHXCH (JjyHKUHH, a He O nOHBJieHMH HOBblX. B0-BT0pbIX, 
rOBOpHTCH TOJibKO O CJlOXeHMH aKTMBHOCTeM, XOTH npMHUwnw- 
ailbHO B03M0XHbI H HHbie (})OpMbi B3aHMOHeHCTBMfl SJieMeHTOB, 
o6pa3yiomMX cwcTeMy. B-TpeTbwx, npouecc opraHM3auMM M oxeT 
3aKJI!OHaTbCH He TOJibKO B nepBHMHOM M3MeHeHMM COOTHOIlieHMM 
BHeLLJHHX M BHyTpeHHMX no OTHOUieHHK) K CMCTeMe (JjaKTOpOB, 
HO M B M3MeHeHMM COOTHOIlieHMM CHaHaJia B CaMOM CMCTe
Me, KOTopoe JiMiub no3^Hee CKaxeTCH Ha othoiuchmm cmctcmbi 
k cpe,zje. HaKOHeu, b 3tom paccyx^eHMM paccMaTpMBaiOTCH 
TOJibKO 3JieMeHTapHbie, TaK CKa3aTb, «0^H03TaXHbie» CJIOXCHMH 
aKTMBHOCTeM, XOTH B03M0XHbI, KaK Mbi yBHflMM, M 60Jiee CJIOX- 
Hbie CJiynaM, Koma B3awMo,zieHCTBMe 3JieMeHT0B npoMcxo^MT 
He Ha o£Hom 3Tane m He Ha o^hom ypoBHe, a nocJie^oBaTejibHO, 
B HeCKOJIbKO 3TanOB.

PacCMOTpMM HeCKOJIbKO npMMepOB opraHM3aUMH pa3JlMHHb!X 
CMCTeM m nocTapaeMCH BbmeJWTb b stmx npMMepax t o  o 6mee,
HTO MX oGte^WHHeT, HToGbl BblHCHMTb, HTO MMCHHO JieXMT 
B OCHOBe B03HMKH0BeHMH HOBblX K3HCCTB B CMCTeMe. OGpaTMMCH 
CHanajia k 3JieMeHTapHoMy npMMepy, cpaBHMMOMy no npocrroTe 
c npMMepoM A. A. BomaHoBa. ripe^cTaBMM ce6e npocTeMUiee 
coopyxeHM e M3 KMpnnHeft (hjih KaMeHHbix, SeTOHHbix 6jio - 
kob) —  cTeHy, KOTopaa npenHTCTByeT Bbixo^y m3 3aMKHyroro 
npocTpaHCTBa KaKoro-TO 06'beicra, cKaxeM , Bo/jbi b Kojio jwe, 
3epHa b 3epHoxpaHMJiMme, xm bothm x b 3aroHe. 3^ecb b exh o  
JiMiub, h to  CTeHa nojiHocTbio 3aMbiKaeT cpaBHMTejibHo He6oJib- 
uioe npocTpaHCTBo Ha nJi0CK0CTM, neM oTJWHaeTCH o t  nofloGHoro 
x e  KOJiMHecTBa KMpnnHefi, pa36pocaHHbix no 3eMJie mjim HaBa- 
JieHHbix b Kyny. fljiH npocTOTU 6yaeM paccMaTpMBaTb JiMiub bm#



CBepxy 3Toro coopyxeH M H , npMHMMan, h to  o h o  c o c to m t TOJlbKO 
M3 OAHoro pnna KMpnMnen ( 6jio k o b , KaM Heti), m6o  yBeJiHneHMe 
BblCOTbl MJIM TOJlLUMHbl CTeHbl He MeHHeT TJiaBHOrO —  C03£aHMH 
KaqecTBeHHO h o b o fo  hbjichmh, t. e. 3aM KH yioro  npocTpaHCTBa, 
M3 KOTOporO HeT Bbixona HaXOJlHUUMMCH B HeM od'beKTaM.

3#ecb  Mbi bhahm TMnMHHbiM cJiynaH noBbiuieHMH opraHM3a- 
Hmm: HeynopHnoneHHaH Kyna KMpnMnew He MMeeT BaacHefimeM 
0C06eHH0CTM, kotopom  o 6Jia£aeT 3aMKHyTa« cTeHa. B paGoTe [4] 
Mbi paccMOTpejm  3 to t  npMMep 6oJiee n0#p06H 0, n03T0My ce fin ac  
JIMLUb HanoMHMM cxeM y paccyacaeHMH. CyTb jxcjia 3Aecb b tom , 
HTO JIK)60M 3JieMeHT He HBJIHeTCH C OpraHH3ailMOHHOM TOHKM 

3peHMH Hepa3JIO)KMMOM eHMHMUeM. EcJIH nOHBM>KHbIM OS'beKT 
BCTpeqaeT Ha nyTM TaKOM 3JieMeHT, t o  e ro  pa3JWHHbie reoM eTpn- 
necKMe CTopoHbi mmciot pa3HOe 3HaneHMe: 0£Ha, npennTCTBy- 
lonian, cocTaBJineT npenHTCTBHe (ecjiM  ajih  npocroTb i CHMTaTb, 
h to  KMpnMM oahom CT0p 0H0M pacnoJ ioxeH  nepneHUMKyjiapHO 
ABMaceHMK) oS'beKTa), a Apyran, npoxoAH an, —  napaju iejibHa 
HBHxeHMio m hc MeuiaeT eMy. ripn coenMHeHMM KnpnMneM 
b pha npenHTCTByiouiMe CTOponbi cyMM MpyiOTcn m npen«TCTBMe 
pacTeT, a npoxoAHbie cTopoHbi, coeAMHHHCb, B3aMMHO H efrrpa- 
JlM3yiOTCH, COXpaHHH CBOK) (fryHKUMIO TOJlbKO Ha KOHUaX CTeHbl. 
K orn a  CTeHa 3aMbiKaeTcn, nocJie^HMe ABe npoxoAH bie CTOpOHbi 
B3aMMHO HeHTpaJIM3yiOTCH M OCTaiOTCH TOJlbKO npenHTCTByioniMe. 
OTHom eHM e kohchhom  BejiM4MHbi k HyjieBOM (npenHTCTByio- 
mMX CTOpOH K npOXOHHOM) npMHUMnM3JIbHO MHOe, HeM 6bIJ10 
OTHOLUeHMe KOHeHHOM BeJIMHMHbl K KOHeHHOM x e ,  n03T0M y 
B03M0)KH0CTb BblXOAa MCHe3Jia.

B 3tom  npMMepe cyuuecTBeHHO, h to  1) KanecTBeHHO HOBbie 
0C06eHH0CTM B03HMKaK)T a a x e  npn  noJiHOM cxoACTBe opraHM 3y- 
eMbix 3JieMeHT0B (a  He npn  mx B3aMMHOM Aonojm eH M M ); 2 ) s t o  
bo3mo>kho S jiaroaapn TOMy, h to  3JieMeHTbi HMKoraa He 6biBaK)T 
a6cOJ]K)THO «3JieMeHTapHbIMM»: (JjaKTMHeCKM OHM npOHBJIHIOT- 

CH B pane CBOMCTB M OCOSeHHOCTeM, KOTOpbie Mbi Ha30BeM 
«cy63JieMeHTaMM», nojiaran, h to  ohm Heom ejiM Mbi A p yr o t  Apyra  
(HanpMMep, Mbi He MOxeM OTHHTb y  3jieMeHTa (JjopMy, coxpaHHB 
e ro  UBeT mjim B ee); cooTH om euM e cy63JieMeHTOB onpe^eJiHeT 
oSuuyio xapaKTepncTMicy s jicm ch to b  b ucjiom ; 3 ) a ioxH O C Tb  
3JieMeHTOB M n03B0JI«eT, M3MCHHH COOTHOILieHMe MX CBOftCTB, 
noJiyHMTb HOBbie o c o 6chh octm  Ha ypoBHe CMCTeMbi, 0CH0BaHHbie 
Ha 3TMX COOTHOILieHMHX.

,HaHHbiM npMMep HanGoJiee 6jim30k k cxeM e A. A. EornaHOBa, 
h o  OTJiMnaeTCH o t  Hee TeM, h to , x o th  3necb pojib  cy63JieMeHTOB 
M B3aMMHO npOTMBOnOJIOXHa, O^HaKO BbmeJIHTb OAHM KaK «aK - 

TMBHOCTM», a ApyrMe KaK «COnpOTMBJieHMH» MOXHO JIMLUb OHeHb 
ycJioBHO. M —  rJiaBHoe —  Ta m Apyran KaTeropMH cy63JieMeHTOB 
(npenHTCTByiomMx m npoxoAH bix c to p o h ) HaxoAMTcn b n pe^e jiax



caMHX 3JieMeHT0B, a He bo BHeiiiHeM cpejie, KaK 6biJio b npwMepe 
BornaHOBa. C xohctbo x e  3aKJiioHaeTCH b tom , h to 3necb Mbi 
eme MMeeM jiejio c npocTbiMM cjioxchmhmm (npennTCTByiomMx) 
m BbiHMTaHMHMH (npoxonHbix) cy63jieMeHTOB, xoth aejio  najiexo 
He Bcerna o 6ctom t mmchho TaKMM 06pa30M.

B xaqecTBe .apyroro npMMepa paccMOTpMM npocTeMiiiMM 
MHCTpyMeHT, riMHueT, T oxe  coctohlumm m3 nByx 0HH0TMnHbix 
3jieMeHT0B — 6paHLueM, cKpenjieHHbix b ohhom KOHne ynpyrofi 
cBH3bio (nocJienHee — jiMiub nonojiHCHMe; npMHUMn MajibHO 
B03M0XH0, npM MeHbuieM, npaBna, yno6cTBe, o 6oHTMcb m 6e3 
Hee). OxaeJibHan BeTBb nMHueTa He M oxeT 3axBaTMTb npenM er 
nOA BJIMHHMeM ee npMKOCHOBeHMH OH OTOHB MHeTCH, a CMJlbl 
TpeHMH M exay ohhom BeTBbio nMHueTa m oS'beicroM cjimuikom 
cJia6bi, HToGbi nocJieAHMM ABMrajicH b pa3jiM4Hbie cTopoHbi BMe
cTe c Hew. Mexay TeM bch pa6oTa nMHueTa nocTpoeHa mmchho 
Ha TpeHMM: 6ynb 6paHiiiM m npenMeT a6c0JH0TH0 CKOjib3KMMM, 
npe^MeT Bbina^ 6bi, Tax KaK oh orpaHM^eH GpaHuiaMM JiMiub 
c HByx c topoh  m M oxeT BbicKOJib3HyTb b jiio6yio npyryio cTopoHy.

O^HaKO y nMHueTa uBe 6pamiiM. Mx B03neMCTBMe Ha npen- 
MeT np0TMB0n0ji0XH 0, m non bjimhhmcm mx ^aBjieHMH n p e w e T  
He cnBMraeTCH c MecTa, Tax KaK 06a naBJieHMH b 3Tom othouichmm 
B33MMHO HeMTpaJIM3yiOTCH. (llepBblM 3Tan — B3aMMHOe BblMM- 
TaHMe jxByx np0TMB0n0Ji0XH0 HanpaBJiGHHbix hcmctbmm. jjBa 
«HMHaMMHecKMx» cy63jieMeHTa ycTpaHHioTcH.) IlpenMeT, cjieno- 
BaTejibHO, b nonepenHOM HanpaBJieHMM TBepao (JjMKCMpoBaH, 
b npyrMX x e  HanpaBJieHMHx y Hero HeT npMHMH .zuih hbmxchmh.

3a cneT 3Toro MMeeT MecTO btopom 3Tan B3aMMO£eMCTBMH: 
HaxMM 6paHuiefi M oxeT B03pacTaTb, a c h h m , KaK M3BecTHO, B03- 
pacTaeT nponopuMOHajibHO m TpeHMe. J^ocTMmyB onpeaejieHHon 
KpMTMHeCKOM TOHKM, TpeHMe OKa3bIBaeTCH JJ0CT3T0HHbIM, 4T06bI 
o6ecneliMTb TaKyio npoHHyio cBH3b oS'beKTa c nMHueTOM, ko- 
Topan n03B0JiMJia 6bi y x e  cbo6ohho onepMpoBaTb 3axBaneHHbiM 
b 6paHuiM npenMeTOM.

TaKMM 06pa30M, CMCTeMa pa6oTbi nnHueTOM 0CH0BaHa 
Ha cjienyiomux 3Tanax B3aMMO£eMCTBHH nByx o^HOTMnHbix 6paH- 
uieM m oS'beKTa: 1) B3aMMHan HeMTpajiH3auMH jinyx npoTn- 
BOnOJIOXHblX ABMXeHMM, BbI3BaHHbIX npOTMBOnOJIOXHbIMM Ha- 
XMM3MM nByx 6paHmeM; 2) ^ajibHeMuiMM pocT HaxMMa o 6eMx 
6paHmeM, o 6ecneneHHbiM Heno^BMXHOCTbio 06'beicra; 3) Bbi3BaH- 
Hoe 3tmm ycMJieHMe TpeHMH; 4) ^ocTMrHyToe b MTore cuemieHMe 
oS'beKTa c nMHueTOM.

MHane roBopn, Ha nepBOM 3Tane Mbi MMeeM B3aMMO£eMCTBHe 
(B3aMMHan HeMTpaJIM3aHMH, B3aMMHOe «Bbl4MTaHMe») ^eMCTBMH 
nByx 6paHuieM b r0pM30HTajibH0M HanpaBJieHMM. 3 t o  — y3JiOBOM 
MOMeHT, KOTOpbitt o6ecne4MBaeT pocT TpeHMH, npn 3tom na- 
pajuieJibHoe ^encTBMe 6paHuieM b .zipyrHX HanpaBJieHMHx (BBepx,



b 6o k ) He HeMTpajiM3yeTCH. 3 t o  m AaeT kohchhum  3 (J)(J)eKT 

AeMCTBMH HHCTpyMeHTa.
KaK bmaho, 3£ecb 4)opMyjiHpoBKa A. A. Bor^aHOBa cjimuikom 

y3Ka. B3aMMOAeMCTBMe sjicm chtob M OxeT MMeTb 6o jiee  uimpokmm 
xapaKTep, neM n pocToe  c jioxeH M e aKTMBHOCTeft m bhcuihmx 
COnpOTMBJieHMM. BepHblM OCTaeTCH TO, HTO npM CBH3M 3JieMeHT0B 

npOMcxoAMT HepaBH0MepH0e B3ammOAemctbMe cy63JieMeHTOB, 
npMBOAHUiee K HOBbIM COOTHOUieHMHM B CMCTeMe, KOTOpbie 

M CK33b!B3IOTCH KaK HOBbie KaHeCTBe HHbie 0C06eHH0CTM AaHHOM 

CMCTeMbI B UejlOM.
A b jih ctch  Jim 3 to  Bceo6uiMM m eAMHCTBeHHbiM nyTeM o p ra -

HM33HMM HeJlOCTHblX CMCTeM? CeHHaC 6bIJ10 6bl HeOCTOpOXHbIM

n oA o6Hoe yTBepxaeH M e, xo th  aBTopy HacTOHiueM cTaTbM o h o  
KaxeTCH AOBOJibHo BepoHTHbiM. MTo6bi noKa3aTb uiMpoTy npM- 
MeHeHMH 3Toro npMHUMna b noHBjieHMM h o b u x  KanecTBeHHbix 

0c 06eHH0CTeft m BbiHBMTb He KOTOpbie ApyrMe nepTbi M exa- 

hm3mob op ram n a iu iM , ocTanoBHMCH em e na oahom , ropa3AO 
6o jiee  c jio x h o m  npMMepe, AOCTaTOHHO AaJieKOM o t  npMBeAeH- 

Hbix Bbiuie. 3 t o  —  n p o 6JieMa bo3Hmkhobchmh xyAO xecTBeH H oro 
BnenaTJieHMH o t  CMCTeMbI s jicm ch tob  (3ByKOB, KpacoK, c jio b ), 
n o  OTAeJlbHOCTM (m B CyMMe, HO BHe 0praHM30BaHH0M CMCTeMbl) 
He np0M3B0AHmMx TaK oro BnenaTJieiiMH [5].

McKyccTBO, KaK m pha ApyrM x HBJieHMM b XM3HM o 6mecTBa, 
npeACTaBJineT c o 6om cam h ctbo  A »y x  c to p o h . OAHa CTopoHa e ro  
cBH3aHa c conMajibHbiM MOMeHTOM, 3HaneHMe KOToporo HCHO Bbl- 
CTynaeT, HanpMMep, npM cpaBHeHMM coAepxaHMH m cnenH(J)HHec- 
Koft (J)opMbi « f l y 6MHyuiKM» m ca jioH H oro  poMaHca. ,flpyraH CTopo- 
Ha MCKyccTBa CBH3aHa y x e  c o  cneuMajibHbiMM 3aK0HaMM BbicmeM 
HepBHOM AeHTeJlbHOCTM, HaCTbK) paCKpblTbIMM M. n. riaBJlOBblM. 

Mbi pacCMOTpMM MMeHHO 3Ty, BTOpyiO, CTOpOHy.
J X n n  xyA oxecTB eH H oro  n poM3BeAe h mh (paccKa3a, KapTMHbi, 

M y3biKajibHoro npoM3BeAeHMH m t . a . )  xapaicrepHo, h to , HMen 
AJiH nejioBeKa He G ojib inee pea jibH oe XMTeMCKoe 3HaneHMe, neM 
p aa  ApyrM x hrhchmm (cooG m eH M e 06 oTAaneHHbix coGbiTMHX, He- 

xyAoxecTBeH H an c})oTorpa(})MH, u iyM bi), o h o , OAHaKO, Bbi3biBaeT 

y  BocnpM HMM aiomero oneHb MHTeHCMBHyio smoumio. FlyTH B03- 

HMKHOBeHMH XyAOXeCTBeHHOTO 3(})4)eKTa B 3HaHMTejIbHoft CTene

HM MOXHO nOHHTb, MCXOAH M3 M3JI0XeHHbIX npMHlJMnOB opraHM- 
3ailMM C yneTOM HeK0T0pbIX 3aKOHOMepHOCTeM BblCUieM HepBHOM 
AeHTeJlbHOCTM, npMMeHeHHbIX K TOM KOHKpeTHOM (|)0pMe MCKyC- 

CTBa, KOTopan HaM6o jie e  GjiaronpMHTHa aah TaKoro aHajiM3a.

n P H aHajiM3e 3to m  npoGjieMbi hcoGx o a m m o , OAHaKo, m cxo-
AMTb M3 T oro , HTO M3BeCTHbie y X e  (J)aKTbI M 3aKOHOMepHOCTM 

h rh h iotch  CBoero poAa MOAejibK), o6pa3uoM  npoTeKaHMH 60- 
jie e  u iM poKoro Kpyra pa3jiMHHbix npou eccoB  BbicuieM HepBHOM



HeHTeJlbHOCTM —  3aKJIK)lieHMH yCJIOBHbIX CBH3CH pa3JWHHbIX 
nopHHKOB, pa3jiMliHbix bhaob B036y)KiieHMH, yracaTejibHoro, 
BHeiliHerO H AH(})(})epeHUHp0B04H0r0 TOpMOaCeHHH H T.A. 3 th  
h Apyrne 3aKOHOMepHOCTK w (|)yHKHHOHajibHbie CTpyKTypbi (ch - 
CTeMHOCTb, pa3J!HHHe nepBOH H BTOPOH CHmajIbHblX CHCTeM, 
noHHMaHHe accounauHH xax (})H3H0Ji0rH4ecK0H BpeMeHHOH cbh- 
3H H T. A.) AOJDKHbl 6bITb HCXOAHblMH MOMeHTaMH AAH BblHCHeHHH 
yCJIOBHH B03HHKHOBCHHH XyAOacecTBe H HO TO S^^eKTa. OAHaKO 
(h corjiacHO caMOMy M. n . IlaBJioBy) jinn ncnxojiorHHecKoro 
aHajiH3a hx noHHMaHHe aojdkho 6biTb pacnpocrpaHeHO Ha Te 
o6jiacTH h (JjopMbi BpeMeHHbix CBH3en, KOTOpbie HenocpeACTBeH- 
ho b onbiTax Ha xh both m x He 3aTparHBaioTCH.

B t o  ace BpeMH n p n  aH ajiH 3e o 6 u ih x  3aK 0 H0 M epH 0 CTen 

H o p M a jib H o ro  ( t o  e cT b  He cBH3a H H o ro  c n c n x o n a T O J io rn e ft ) h c -  

K yccTB a, ecTecTB eH H O , He M o ryT  6 biTb n c n 0 jib 3 0 BaHbi h h  t h i i o -  

jio rn H  B b ic iu en  HepBHOH A en T ejib H ocT H , —  H M e iom an  3H aneH H e, 

H an pH M ep , yace npn aH ajiH 3e T o ro  h jih  HH O ro O TA ejib H oro  c th j ih  

xyAoacH H Ka h t . a . ,  —  h h  TeM 6 o ; ie e  3aK0 H0 M epH 0 CTH n a m / io m -

4eCKHX HBJieHHfi ((J)a3 0 B0 CTb H n p . ) ,  B HOpMaJIbHOM BOCnpHHTHH 
He H rp a io m n e  cymecTBeHHOH poiiH.

Bbi6op (JjopMbi HCKyccTBa, Han6ojiee noAXOAflmefi ajih aHa- 
jiH3a, AOJiaceH 6biTb 0CH0BaH Ha cpaBHeHHH h KJiaccHcfjHKauHH 
BHAOB HCKyccTBa COrjiaCHO yMeHHK) O BblCLLieH HepBHOH AeHTeJIb- 
HOCTH. C 3T0H TOHKH 3peHHH HCKyCCTBO MOaCHO pa3AeJIHTb Ha:
1) (JjopMbi c npeo6jiaAaHHeM b03achctbhh npHMO Ha BpoacAeH- 
Hbie, 6e3ycji0BH0pe4)JieKT0pHbie peaKUHH (phtm , 3ByK, h b c t 

h t . a . ) ,  Han6ojiee hpkhm npeACTaBHTejieM kotopw x hb^hct- 
ch My3biKa (He nporpaMMHaa); 2) cfropMbi c npeo6jiaAaHHeM 
Bo3AeHCTBHH Hepe3 nepByio cnrHajibHyio CHCTeMy (HanpHMep, 
4)opMbi, H3o6paacaiomHe H3BecTHbie npeAMeTbi, CHTyaunn h t .a . ,  
b n e p B y io  onepeAb acHBonncb h c K y jib n T yp a ) h, HaKOHeu; 3) (J )op- 

Mbi c npeo6iiaAaHHeM B03AeiicTBHH nepe3 BTopyio cnm ajibHyio 
CHCTeMy (c jiobo ) —  paajiHHHbie bham cjioBecHoro ncKyccTBa, 
ycTHoro h nncbMeHHoro. Bo Bcex cjiynaax penb MoaceT hath 
TOJibKo o npeo6jiaAaiomeM aneMeHTe, TaK KaK, H an pH M ep , Aaace 
b npo3e He hckjuohcho bjihhhhc phtmob (npenMymecTBeHHo 
6e3ycJi0BH0 pe^eK TopH b in  3JieMeHT), a b My3biKe b^hhhhc 
pa3JIHHHbIX BpeMeHHbIX CBH3eH, 06pa30BaBUIHXCH C TeMH HJIH 
HHWMH 3ByKOBbIMH H pHTMHHeCKHMH MOMeHTaMH.

C o r jia c H O  K . M a p K c y , jinn aH ajiH 3a CBH3e n  h O TH om eH H H  

H an 6 o j ie e  yA 0 6 Hbi p a 3BHTbie h AncJxJjepeHUHpOBaHHbie cfcopMbi 

HR/ieHHH [6]. B H am eM  n p H M ep e  TaKOBOH H3 p a 3JIHHHbIX BHAOB 

ncK yccT B a  HR/iHeTCH jiH T ep a T yp a ; c o a h o h  c t o p o h w ,  OHa 0CH0Ba- 

Ha Ha BTOpOH CHrHajIbHO fi CHCTeMe, CBH3aHHOft C H3bIKOM, c4)epa 

AeHCTBHH K O TO poro nOHTH 6 e 3rpaH H 4 Ha. C A PyrO H  CTOpOHbl,



BTopah cwrHajibHaH CHCTeMa onnpaeTcn Ha CHCTeMbl h h 3 uljhx 

nopH^KOB — Ha nepByio cnmaJibHyio h 6e3ycji0BH0pec})jieKT0p- 
Hyio — m, TaKMM 06pa30M, AewcTByeT npM mx HenpeMeHHOM yna- 
c t h h .  Haw6o;ice yn06H0H jinn aHajiH3a (}}0pM0H «3JieMeHTapHoro 
xyuoxccTBeHHoro o6pa3a» ( t o  ecTb xynoacecTBeHHoro h b jic h h h , 

npn Aa^bHeiiiiieM pa3jioaceHHH yace n a iom ero  nacTH, npaKTH 'ie- 

c k h  JimueHHbie xyaoacecTBeHHoro scfx^eKTa) h b jih c tc h  xynoace- 
cTBeHHOe cpaBHeHwe. 3 t o  npneM  OTHKWb He caMbiii coBepineH- 
HbiH (o  iieM rOBopwT, H anpM M ep , h e ro  penKOCTb y t b k h x  6jiecTH- 
mux nMcaTejien, xax riyuiKHH, MepnMe h up.), h o  3aTo o h ,  ecjiw 
TaK MoacHo Bbipa3MTbCH, H an6ojiee «pbixjibitf», t .  e. Han6oJiee 
JierKO pacHJieHHeMbiH w n03T0My JierKO nojmaiomHHCH aHajikny.

ripw j im ep a T yp H O M  cpaBHeHM H cG jw acaioTCH , B C Tyn a ior bo  

B3anM O /ieiicTBnc n m  oS'bCKTa —  o c h o b h o m  h B cn o M o ra T e jib H b w , 

iipHMCM p o jib  B T op o ro  —  y cm iH T b  BneM aTjieHHe, yBejiHHHTb sm o -  

HHOHcL/lbHOC BOJ4 CHCTBMC CO CTOpOHbl OCHOBHOrO oS 'beKTa. 3 T0

b pan iio ft CTcneHM o th o c h tc h  KaK k hbhmm cpaBHeHHHM («K a K  
h6jio<iko pyMHH» h jih  «JlncTBa 6bijia 3ejieHOtt, KaK H3y M p yA »), TaK 
h k nozipa3yMeBaioiunMCH b MeTacJ)ope («C e .a o io  rpHBOH MauieT 
M op e »). A jih  noHWMaHMH nocTwraeM Oro 3,aecb 3M ounoH ajibH oro  
B03newcTBMH HeoSxonHMO npw 3tom  ynecTb c jien y iom ee:

a) CjiOBO-noHHTHe («BOJiHa», «rpHBa», «KOHb» h t .  a . ) ,  

Ha n epB bm  B3rji*m npocToe n o  cMbicjiy, Ha nejie 4pe3BbmatfH0 
CJIOaCHO H MH0r03Ha4H0 no BOCnpHHTHK). MoaceT 6 bITb BOJIHa 
cBeTOBan, 3ByKOBan, BOJIHa bojioc (KyapnBbix), BOjiHa Ha necKe, 
paiiMOBOJiHa, BOjiHa B03MymeHHH h t . h .  /Jaace BOjWHan BOJiHa 
MoaceT 6biTb 4pe3BbmaiiH0 pa3JiH4HOH: o t  ph6h, nepe3 rjiajaxyio 
MepTByio 3bi6b jxo rwraHTCKOH bojihm c neHHCTbiM rpe6HeM. 
K orjia  Mbi roBopwM «BOJiHa», t o  B036yamaeM b hchchom (J)opMe 
Ha «nepH(J)epHH co3HaHHH», t . e. b cjia6oft CTeneHH, Bee 3th 
B03M0aCHbie 3HaHeHHH, CBH3aHHbie aCCOHMaUMeH C 3THM cjio- 
bom. ripw 3tom Kaacaoe 3Ha4eHwe MoaceT Bbi3BaTb em e onHy 
HJIH HeCKOJlbKO B03M0aCHbIX 3M0UH0HaJIbHbIX ( t .  e. B CBOetf 
0CH0Be 6e3ycJiOBHbix) peaKUHH. HanpnMep, Sojibiuan BOjiHa 
h nyraeT, h naeT qyBCTBO hhhcm He cTecHneMoro npocTO- 
pa (b  33BHCHMOCTH OT CHTyaUHH), B TO BpeMH KaK MCJ1K3H 
pn6b hh Toro, hh jjpyroro jjaTb He MoaceT. TaKHM 06pa30M, 
3necb b 3a4aTKe B036yacjiaeTCH uejian raMMa b 3HaHHTeJibH0H 
Mepe npOTHBOpeHHBblX, B3aHM0T0pM03HLUHX (BHeiliHee H 4 H(})- 
(})epeHUHpoiK)HHoe TopMoaceHne) peaKUHH. B pe3yjibTaTe cjiobo 

«BOJiHa» AaeT Jiwuib oneHb cjia6biH 3M0nw0HajibHbiH t o h 1). To 
ace, b HecKOJibKO Sojibiuew hjih MeHbmen CTeneHH, o th och tch ,

^ HanpoTMB, coxpaHHeTCH o 6mee BceM 3thm 3HaMeHMHM omacTM a6crrpaKT- 
Hoe, oTqacTH HarJiHiiHoe npeACTaBJieHHe o 4>opMe h nepHOAHMHOCTH BOJiHbi.



KOHeHHO, w k npyrnM cjiOBaM-noHHTMHM ( « rp n B a » jibBa, jiomaja.M, 

CBHuieHHMKa, B006uie nejioBefca, Ta mjim MHa« n o  imjxy m t . a . ) .
6)  ripw  c 6jIM)KeHMM 3TMX CJlOXHeMIIJMX 06pa30BaHMM MX 

imMMOneiiCTBMe cKa3biBaeTca nacTMHHO b cyMMauMH B036y»caa- 

eMblX MMM CXOflHblX aCCOUMaUMM (H .  n. riaB̂ OB) M TJiaBHblM 
06pa30M BO B33MMHOM TOpMOXeHMM HeCXOUHblX, npOTMBOpeHM- 
Bbix accouMauMM. T ax , npM cpaBHeHMM c rpMBOM HeM36eacHO 

T0pM03HTCH aCCOHMaHMH CJlOBa «BOJIHa» C (J)OpMOM B BMfle P « 6m 

mjim rjiaiiKOM 3bi6M, npencTaBJieHMe o  xm akom  coctohhm m  BOAbi 
m 06 onacHOCTM o t  b o jih h , a jinn «rpMBbi» top m o3h tch  npem rra- 
BjieHMe o  rpMBe jibBa m Boo6m e o  bchkom rpMBe, He n o x o x e f i  

Ha BOJiHy, accouMauMH c KOHKpeTHbiM npencTaBjieHMeM o  b o jio -  
cax m t . n. B p e3yjibTaTe BbmejineTcn oneHb H eM H oroe, o 6m ee 

o 6omm iiohhtm hm , h o  y x e  6jiaronapn 3tom orpaHMneHHOCTM 

nOHTM COBepUieHHO JIMUieHHOe BCHKOM KOHKypeHUMH b c o -  
3HaHMM, He T0pM03MM0e Tenepb  HMKaKMMM HOnOJ1HMTeJlbHblMM 

aCCOUMaHMHMM, npe>KAe CBH3aHHbIMM CO CJIOBOM «BOJlHa», HO c o -  
BMeCTMMblMM CO CJIOBOM «rpM Ba» M n03T0My, B CBOIO onepeAb, 
3aTOpMO)KeHHbIMH. IlpOMCXOHMT KOJlOCCaJlbHaH KOHHeHTpaHMH 

B036y>icaeHMH, KaK 3 to  6biBaeT, Korna n 0T0K, MejuieHHO jimb- 
liimmch b LUMpoKOM p yc jie , nonaB b y3KMe CKajiMCTbie BopoTa, 
Bbm yxueH cpa3y ycKopMTb cbom 6er. K0HUCHTpMp0BaHH0e B03- 
6y)icaeHHe noAaepxM BaeT TOJibKO oamh y3KMM o6pa3 m TOJibKO 
OAHy, CBH3aHHyiO C HMM, 3MOHMIO.

TaKMM 06pa30M, OCHOBHOe B C03JX3HMM sjieMeHTapHoro 
xynoxecTBeHHoro o6pa3a npM jiMTepaTypHOM cpaBHeHMM 3a- 

KJiioqaeTCH b tom , h to  npocTbiM cGjimxchmcm #Byx npaBMJibHO 
nonoGpaHHbix iiohhtm# Bbi3biBaeTCH HepaBH0MepH0e B3aMMO- 
HeMCTBMe (B3aMMHOe yCMJieHMe M TOpMOXeHMe) OTHOCHUIMXCH 
K HMM yCJIOBHbIX CBH3eH, K0T0p0e Cpa3y yHMHTOXaeT OCHOBHyiO 
Maccy pacceMBaiomMX BHMMaHMe accounanMM, m m3 ochobho- 
ro  nOHHTMH BbmejlHeTCH OflMH KOHKpeTHbiM 06pa3 (BOJIHa KaK 
rpMBa), npMBOjmmeM k BejiMHaMiueM kohueHTpaijn m npouecca 
B036y)KAeHMH.

fla jibH eM iuee paccMOTpeHMe pa3Hbix bhaob  cpaBHeHMM n oK a- 

3bIBaeT, HTO ecTb M3BeCTHbIM OIlTMMyM 6J1M30CTM CpaBHMBaeMbIX 
06'beKTOB. Cjimulikom najieKMe («koh m  6ejibie M o p e ii» )  m cjim iu- 

kom 6jiM3KMe («o jib x a  cTpoMHaH, KaK 6 ep e3 K a») He np0M3B0£HT 

TaKoro CMjibHoro BnenaTJieHMH, KaK onTMMajibHbie. 3 t o  cHOBa 
nonTBep>K£aeT pa3BMToe 3#ecb ripeACTaBJieHHe o  HepaBHOMepHOM 

B3aMMOHeMCTBMM. /JeMCTBMTCJ1 bHO, B CJiynae CJIMULIKOM 6J1M3KO-

ro  cpaBHeHMM topmosmtch  Majio accounauMM m coxpaHHeTCH 
noHTM Bee mx nepBOHanajibHoe MHoroo6pa3Me, 6jiaro,aapH neMy 
He flOCTMraeTCH £0CTaT04Haa KOHneHTpauMH bhmmbhmh m sm o um - 
OHajibHoro HanpHxeHMH. HanpoTMB, npM c6jiM>KeHHM cjimuikom
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AajieKMX oS'beKTOB TopMoaceHMH M36eraioT TOJlbKO OMeHb He- 
MHOrwe qepTbi oGijeKTa (nojjBMacHOCTb, 6ejibiM u»eT b npwMepe 
« kohm 6ejibie M opeH»), yace Hecnoco6Hbie co3naTb AOCTaTOMHO 
nOJIHblM KOHKpeTHbIM M AeHCTByiOUlMH Ha 3M0UMM 06pa3.

B03M0)KHbi m npyrne (t. e. He TOJlbKO no CTeneHM 6jim30ctm) 

otkjiohchmh ot onTMMajibHbix c6jinaceHHH, HanpHMep Bbl6op 

jiorwHecKw npaBM^bHbix, ho  he nocTaTOMho nozucpenjieHHbix, He- 

AOCTaTOMHO npMBblHHblX yCJIOBHbIX CBH3CM. CpaBHeHHe «TBep/l, 
KaK ajwa3» 3ByMMT cJia6ee, MeM «TBep;i, KaK cTajib», naace cjia6 ee, 

MeM «TBepA, KaK KaMeHb», TaK KaK XOTH Mbi M3 y4e6 HMKOB 

3HaeM o TBepziocTM ajiMa3a, ho  oGmmho caMM He Mcnbrrajin, 

He nonKpenjiHiiM mjim Majio noAKpenjiHJin jimmhmm onbiTOM 3Ty

CBH3b nOHHTMH «aJlMa3» CO CBOMCTBCHHOM eMy 60JlbUI0M TBep- 
AOCTblO. FIOHHTHO, MTO JV IH pa3HbIX 3nOX, KJiaCCOB, OTHeJIbHblX 
JIIO/ICH OnTMMOJlbllOC CpaBHeHMe MOXeT 6bITb HeOHMHaKOBblM, 
HO B Ka>K/U)M KOHKpCTHOM CJiyMae TaKOM OnTMMyM eCTb.

riOAOGflblM ace n pou ecc  B3aMMOHCHCTBHH M KOHIieHTpaUMM 
B03M0aceH HC TOJlbKO C KOHKpCI'HblMM C)6pa3aMM, HO M C MMCTO 
3M0UM0HaJlbHbIMM aCCOHMaUMHMM CJIOB, He MMdOUjMMM HHoma
HCHom  3pMTCJibHoro xapaKTepa. H aM 6ojiee hpko M0acH0 s t o  
HaSjnoiiaTb y HeKOTopbix n03T0B, npwHaA/ieacaiuMX k onpe- 

ne^eHHbiM TeneHMHM nepBon neTBepTM X X  BeKa (HanpMMep, 

y BjioKa m EceHMHa). Y  EceHMHa ecTb (})pa3a: «TaK McnyraHHO 

b cHeacHyio Bbi6ejib 3aMeTajiacb 3BeHnman acyrb» ( «M m p  TaMH- 

cTBeHHbiM»). KaK 3pMTejibHbiM, na, BnponeM, m KaK JiornMecKM 

noHMMaeMbiM o6pa3, 4)pa3a 3Ta He MMeeT CMbicjia. OnHaKO  OHa 

o6jiaaaeT onpe^ejieHHbiM 3M0UH0HajibHbiM B03neMCTBMeM. 3 t o  
M 0acH0  noHHTb npM paccMOTpeHMM cBH3eM, nopoaciiaeMbix 3^ecb 

cnmajiaMM btopom  CHCTeMbl —  ciiOBaMM. «McnyraHHo» —  Moac- 

ho McnyraTbCH HeoacnuaHHOro, ho HeonacHoro npMKOCHOBeHMH 

m —  MoacHO McnyraTbCH m naHMHecKM; «3aMeTaTbcn» M 0 acH0 
b cneLUKe Ha neppoHe m —  noTepHB rojioBy b naHMKe; 3BeHeTb 

M 0acH0  m pa£OCTHO, nepejiMBHO m —  TpeBoacHbiM BMSpnpyio- 

iumm (Toace «MeqymMMCH») 3bohom; «cHeacHan Bbi6ejib» MoaceT 

rOBOpMTb m 06 MHTepecHOM oxoTe, m o xojione, m 6ecnpn- 

IOTHOCTM. Bee 3T0 COMCTaeTCH 3necb TaK, MTO BCe pailOCTHOe, 

MHTepecHoe, jxaace cpaBHMTejibHO HeirrpajibHoe, Sjiaronapn cbo- 

eMy pa3JlMMMK), T0pM03MTCH, M OCTaiOTCH TOJlbKO 0 6 mMe BCeM 

3TMM CJlOBaM MyBCTBa naHMKM, 6ecnpMIOTHOCTH, CJlHBaiOmHeCH 

B TpeBOaCHOM 6e3BbIXOOTOCTM, 3pMTeJlbHO CMyTHOM, HO 3M0- 

UMOHaJIbHO KOHHeHTpMpOBaHHOM. 3 t 0  BnOJIHe COOTBeTCTByeT 

m neccMMMCTMMecKOMy xapaKTepy Bcero c th x o tb o p ch h h , roB opn- 
Uiero C COMyBCTBMeM 06  MCMe3HOBeHMM CTapOM, npHMMTHBHOM’, 

HO MMJIOM n03Ty AepeBHM.
Bo3MoacHocTb TaKoro, xoth , MoaceT 6biTb, m He BnojiHe 

peajiMCTMMecKoro, nyTM nonTBepac^aeT t o  noJioaceHMe, mto ko-



HenHbiM 3TanoM xynoxecTB eH H oro  imaeMCTBMH hbjihctch  mmch- 
HO C03HaHMe KOHHeHTpHpOBaHHOM 3M0UMM. /JeMCTBMTeJlbHO, 

HanpMMep, m b 3pMTejibHbix o6pa3ax B a x H a  He TOJibKO mx 
3pMTeJlbHaH HpKOCTb! CpaBHeHMH «KapMMHHO-KpaCHbie» MJIM 

«K0paju i0Bbie» ry 6 bi b hbctobom  othouichm m  hpkm, h o  smoum- 
OHaJIbHO CpaBHMTejlbHO MaJlO O HeM TOBOpHT. BaXHO, HT0 6 bI 
C03AaBaJlCH o6pa3, BCeMM CBOMMM CTOpOHaMM BbI3bIBaK)IUMft 
co3ByqHbre SMOUMOHa/ibHbie peaKHMM, cnocoG H bie k TaKOMy x e  
KOHueHTpwpyiomeMy B3ammonemctbm 10 . Tax, HanpMMep, Korzja 
roBopHT o « r y 6 aX“JienecTKax» (kohcm ho, p 0 3 0 Bbix), B03HMKaeT 
06pa3, CBH33HHbIM C HeXHOft (})OpMOM, MHTKOCTblO, apOMaTMH- 
HOCTblO —  CBOMCTBaMM, KOTOpbie BCe OnHTb-TaKM BbI3bIBaiOT
cxoAHbie m jierxo KOHueHTpMpyiomMecH b ou h o  uejioe 3 mohmm 
HexHocTM , ouiym eHM e chokom ctbhh  m t .h .

TaKMM 0 6 pa3 0 M, TMnMHHblM JV\H JlMTepaTypHOTO CpaBHeHHH 
m o x h o  CHMTaTb HBycTeneHHbiM npouecc, Kor^a cpaBHeHMe cHa- 
najia npMBOOTT k KOHueHTpaiiMM Harjin^HOro o6pa3a, a 3aTeM 
CBH3aHHaH C HHM raMMa B03M0XHbIX 3 M0 UM0 HaJIbHblX peaKHHM, 
b cbo io  onepenb, TaK xe  coBepm eH H o cjiMBaeTCH b o,ziHy em e 6 0 - 
jie e  MHTeHCMBHyio smoumio. B cjiynaax x e  n pyrn x  JiHTepaTypHbix 
4)OpM B03M0XH0 B33MMOUeMCTBMe M 6e3 C03HaHHH K0 HKpeTH0 r 0 
o6pa3a, 6 o jiee  mjim MeHee npaMO B en ym ee  k kohii.eHTpauMm 
3M0HMM.

ripenCTaBJieHM e O HepaBHOM epHOM B3aMMOtfeilCTBHM CBH3CM 

pa3JIHHHHX CJlOBeCHbIX CMTHaJIOB n03B0J!HeT, KaK HaM K axeTC H , 

no,aoMTM k  aHajiM 3y m 6 o jie e  c j i o x h w x  m co B e p u ieH H e M u m x  (})op M , 

JIMllieHHbIX KaKMX-JIM6 0  CpaBHeHMM, T3KMX KaK, H anpM M ep , 

o6 p a 3 b i, B03HMKaK)m M e b nocJienHM x cT p o K a x  «K a B K a 3 C K o ro  

n jieH H M K a» r iyu iK H H a :

«M  nepen  hm m  y x e  b TyMaHe
C B epK a jiw  pyccK M e u iTbiKM ».

BblHBJIHH 3^ecb B03M0XHbie aCCOUMaUMM M MX B3 aMMOfleM- 
CTBMe, Mbi BHJXMM, KaK y  riyULJKHHa 3H3HeHMH OtfHOrO M TOTO X e  
cjioBa, ynacTByH b pa3Hbix coneTaHMHX, Mcnojib3yK)TCH i io h t m  bo 
Bcex oTHOiueHMHX. « Y x e »  b tfaHHOM cjiynae 0 3 HanaeT m no3,uHee 

BpeMH —  y rp o  ju ih H ecnaB iuero nejiOBeKa, m o^HOBpeMeHh o  

AOCTMxeHMe uejiM. «CBepKajiM» —  npnaaeT  o t t c h o k  CBeTa, 
om ym eH M e pa^ocTM, yKa3bmaeT m Ha cojiH ue (3HanMT TyMaH 
He BenepHMM, a y rpeH H M M ), m Ha t o , h t o  TyMaH h m 3k o  (M H ane 

He 6 buio 6 bi cBepKaHMji); b t o  x e  BpeMH TaKoe cBepKaHMe 
c jiy x n T  KaK 6 bi nyreBOAHbiM 3HaKoM jy m  6 biBiuero ruieHHH- 

Ka. «UJTbiKM » 3,aecb BbiCTynaioT m KaK 3amMTa, m , ycMjiMBaa 
t o  x e  BnenaTJieHMe, KaK cmmboji CBoero, p yccK oro . CjiOBa 
TlyiUKMHa OHHOBpeMeHHO fleMCTByiOT M CBOMMM HaDIHflHblMM, 

M npHMblMM 3MOUMOHaJIbHbIMM CBH3HMM. flOCTMTHyTaH UeJIb



(Bb ipaxaeM aa 3necb nepe3 « y x e » ,  nepe3 AocTynH oe B3rjiHyiy 
nyTeiKxaHoe «CBepKaH w e»), 6e3onacH ocTb  («T yM aH », He cKpbiBa- 
iolumh noporM, oxpaHa uiTbiKOB), p0AH0e («p y ccK w e  urrbiKM» — 
caM oe HanwoHa^bHoe o p y x H e ),  CBexecTb yTpa («T y M a H ») m c b c t 
(«CBepK a^w ») —  Bee c03/*aeT nepexMBaHMH (n o cm x e H M e  ue;iM, 

6e30nacH0CTb, ponH oe, cBexee, cBeuioe), Jierxo ciiMBaiomMecH 
b o 6uueM HencHOM, h o  cMJibHOM nyBCTBe oSjierneHMH, KOTopoe 

h cooTB eTdB yeT  bo3Bpam eHm o njieHHMKa. Bee x e  MHoe B3awMHO 

T0pM03MTCH m OTnajoiaeT.
TaKoe paccMOTpeHwe, kohchho, oxBaTbiBaeT He Bee ctopohw  

xyaoxecTBeim oro B03neMCTBMH, ho Bee x e  onwcbiBaeT onpe- 
AejieHHbie cymecTBeHHbie ero bo3Hmkhobchhh nponeccbr. 
B MacTnocTM, b npMBeaeHHbix cTpoKax nyuiKMHa CKa3biBa- 
eTCH Heo6briiaMHoe 6oraTCTBo MH0r0KpaTH0 nepenjieTaiomMxcH 
h b KOHeiiHOM cneTe Bee x e  « 6biomMx b onHy nejib» CBH3eM 
Kaxaoro, Ka3ajiocb 6bi, oneHb npocTO nono6paHHOro ciiOBa. 3 t o  
oneHb B axn o , TaK KaK He TOJibKO phaobom HHTaTejib, ho MHOrna 
m np04)eccM0HajibHbiM JiHTepaTOp m oxc t ynycTMTb nacTb Taxwx 
cBH3efi. TaK 6buio, HanpwMep, c Tpotom, nepBbiM nepeBOUHMKOM 
«Carw o OpwTbo4)e» Ternepa, hto coBepmeHHO npaBHJibHO 
nonnepKHyjiM no3HHeMiiiMe nepeBOUHHKM 3toh earn [1]. TaM, 
rue repoMHH HHre6opr BbiCTynaeT KaK K0p0JieBa h cooTBeTCTBy- 
lomMM 06pa30M Ha3BaHa b uibc/ickom TeKCTe Teraepa, — TpoT 
Ha3Baji ee no mmchm. H, HanpoTMB, TaM, rue TerHep Ha3biBaeT 
ee no mmchm, nonnepKMBaH jihhhwh momcht, TpoT, He 3aMeTMB 
3Toro, ynoTpe6iiHeT b nepeBone cjiobo «KopojieBa», ocjia6jiHH, 
TaKHM 06pa30M, JIMHHbLM MOMeHT. Y  IlyULIKMHa X e 60raTCTB0 
BCTynaiouiMX b xynoxecTBeHHoe B03AewcTBne CBH3ew Tax bcjimko, 
h to naxe npw noTepe nacTM M3 hmx ocTaBUiwecH Bcerna coxpaHHT 
y HMTaTejiH t o  ochobhoc BnenaT^eHwe, Ha co3naHwe xoToporo 
HanpaB^eHbi nyuiKMHCKMe CTpoKM.

npwBeAeHHbie Bbirne (Ha npwMepe 06pa30B EceHMHa) co- 
o 6paxeHMH o KOHueHTpauMM SesycjioBHopecfrjieicTopHbix, cbh- 
3aHHbIX C 3M0UM0HaJIbHbIM TOHOM peaKUMM nOKa3bIBaK)T, HTO
noflo6HbiH nyTb co3£aHMH xyaoxecTBeHHoro BnenaTJieHMH — 
3a cneT HepaBHOMepHoro B3aMMOnewcTBMH 3jieMeHT0B —  npMH- 
UHnwajibHO B03M0xeH, no-BMUMMOMy, b caMbix pa3jiMHHbix 
BHuax wcKyccTBa, xax onepMpyioiuMx c cHmajiaMM btopom 
mjim nepBOM cwmajibHbix cmctcm, Tax m npHMO AetfcTByiomMX 
Ha BpoxaeHHbie peaxuMM. /Jjih XMBonMCM, HanpMMep, 06 3tom 
OTnacTM roBopMT pa3BMT0e H. H. BojiKOBbiM [3j. npencTaBJie- 
HMe O MH0r03HaHH0CTM BOCnpMHTMH npOCTbIX M CpaBHMTeJlbHOM 

0AH03HaHH0CTM BOCnpMHTMH 60Jiee CJlOXHbIX no JIMHMHM pM- 
cyHKOB. H. H. Bojixob MMeeT, npaB^a, b BM^y nepe^any (})opM 
npe^MeTa, ho nocxojibKy peajibHbiM o6pa3, KaK npaBMjio, Bcer.ua
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3M0UM0HajibH0 neMCTBCHHee, neM 3jieMeHTapHaH M Horo3HaliHan 
jimhmh, t o  3tmm napajuiejibHo noATBepx^aeTCH 3HaqeHMe Toro 
x e  MOMeHTa b xMBonMCM m .ojih sMouMonajibHoft KOHueHTpanMM.

Eme 6ojiee nonTBepxaaeT s to , Ha Haui mmnix, xapaKTep He- 
KOTOpbix npweMOB b XMBonMCM, npenHa3HaneHHbix cnenwajibHO 
.ojth xynoxecTBeHHoro bo3hcmctbmh; onHaxo Ha mx paccmOTpeh mm 
Mbi 3necb 0CTaHaBjiMBaTbCH He 6yneM. Bo bchkom cJiyqae m oxho 
c AOCTaTOHHbiM 0CH0BaHMeM BbinBMHyTb npeanojioxeHM e, 1ito  
HaMeqeHHan 3aecb MneH «HepaBH0MepH0r0 B3ammonemctbmh» 
yCJIOBHbIX CBH3CM (6ilM3KaH no CMblCJiy K HM(})(t)epeHHMp0B04- 
HOMy mjim npo6HuieMy topm oxchm io W. n. riaBjiOBa), Beaymero 
K KOHUeHTpaHMM B036yX£eHMH, yKa3bIBaeT Ha OHMH M3 BaXHbIX 
nyTeM hoctmxchmh xyiioxecTBehhoro 3(})(t)eKTa He T0jibK0 b cjiy- 
qae JiMTepaTypHoro cpaBHeHMH, ho m b pane tfpyrMX CMTyauMM 
KaK b JiMTepaType, TaK m b mhwx BMflax MCKyccTBa.

PaccMaTpMBaH npMBeneHHbie npMMepbi, m o x h o  yBMAeTb, hto  
HecMOTpH Ha 6ojibiuoe pa3JiMqMe Tex oSjiacTeti, k KOTOpbiM 
ohm  o th o c h tc h , Mbi bo Bcex cjiyqaHx MMeeM nejio c noHBJie- 
HMeM HOBbIX CBOMCTB CMCTeMbi, npMHUMnMBJIbHO OTJlMqaiOIUMX 
ee OT CBOMCTB CyMMbI 3JieMeHT0B, B3HTbIX nO OTHejlbHOCTM, BHe 
CMCTeMbi. B TO x e  BpeMH M nyTM B03HMKH0BCHMH 3TMX HOBbIX 
cbomctb  b o c h o b h o m  MMeiOT enMHbm xapaKTep. 3 tm  nyTM OCHO- 
BaHbi Ha t o m , qTO BCTynaiomMe bo B3ammonemc tb me 3JieMeHTbi 
CMCTeMbi caMM oSjiaaaiOT cjioxH otf cTpyKTypoM, to  ecTb o6Ha- 
pyxMBaioT c e6 « b pane «cy63JieMeHTOB», cooTHomeHMe KOTOpbix 
m onpeneJiaeT KaqecTBeHHyio xapaKTepMCTMKy K axaoro  3JieMeHTa 
m xapaKTep ero  B3aMMOneftcTBMH c OKpyxaiomeft cpenoM.

ripM 06'beHMHeHMM 3JieMeHT0B B CMCTeMy MX Cy63JieMeHTbI 
M oryT BCTynaTb b pa3jiMqHbie B3ammonemctbmh. 3 t o  M ox eT  6biTb 

cyMManMH, noJiHan mjim HenojiH aa (npM M ep A. A. BornaHOBa 
m «npenHTCTByiouiMe» CTopoHbi KMpnMqeM b HaineM npM M epe), 

cy63JieMeHTbi M O iyr He MeHHTbcfl (Bee BajiyHOB b npMMepe 
BornaHOBa) mjim B3aMMHO heMTpajiM30BaTbcn («n p o x o n H b ie » c to -  
poHbi KMpnMqeM b HaineM nepBOM npMMepe, n poTM B on o jioxH oe  

AaBJieHMe 6paHineM —  bo b topom , HecOBMecTMMbie accouMauMM 
cjiob  —  b TpeTbeM ) m t .  j i .  BeccnopH O , B03M0XHM m 6o jiee  
c jioxH b ie  TMnbi othouichm m  cy63JieMeHTOB.

BaxHO to , h to  cy63JieMeHTbi pa3jiMqHbix KaTeropMM b33mmo- 
^eMCTByiOT n0-pa3H0My, m n03T0My mx coothouichm c b  cMCTeMe 
MHoe, qeM b caMMX 3JieMeHTax. CooTHomeHMe M oxeT He TOJib- 
ko M3MeHHTbCH b npejjejiax pasjinqHbix peajibHbix BejiMqMH, 
HO M npMBOHMTb K npMHUMnMaJIbHblM CUBHTaM, KOHia qMCJieH- 

Hbie OTHOUieHMH CBOflHTCH K OTHOUieHMIO KOHeqHOM BeJIMqMHbl 
K HyjIIO (npMMep C 3aMKHyTbIM npOCTpaHCTBOM). npM 3T0M 
MoxeT OKa3aTbCH, qTO noJiyqeHHaa TaKMM 06pa30M cTpyKTypa



cySarceMeHTOB BCTynaeT b HOBbie coeflHHeHMH (flByx- m 6oJiee CTe- 
neHHaH CMCTeMbi, KaK b npwMepe c nwHueTOM mjim co CTpoKaMM 
«KaBKa3cKoro njieHHMKa»). 3^ecb opraHM3aijHH ctpomtch no t o -  
My ace TMny (HepaBHOMepHoro B3aHMO,aeficTBHH), ho b KanecTBe 
ajieMeHTOB BbicTynaioT yace eflMHMUbi (HanpMMep, 3pMTejibHbie 
o6pa3bi), nojiyneHHbie Ha nepBOM 3Tane opraHH3auHH. Bee s to  

npMBOHMT B KOHeHHOM CHeTe K KOpeHHOMy 0TJIH4MK) IjejIOCTHOH 
CMCTeMbi o t  cyMMbi cocTaBJi5nomwx ee qacTeft.
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aOOEKTHBHOCTb HEKOTOPbIX 

TMIOB nOOTECTKHX CHCTEM*

BbiHBjieHwe 4>aKTopoB m ycJiOBMM, onpeflejiaiomMX 3(})(j)eK- 
TMBHOCTb CMCTeM, HBJIHeTCH 0£H0M M3 HcDKHeHLJLIHX 3aHa4 TeOpMM 
CMCTeM. PeuieHMe 3T0tf 3a,uaHM n03B0Ji«eT n iyG xe noHHTb 3a- 
KOHOMepHOCTM pa3J!M4HbIX TMnOB CMCTeM, H3MTM HaM60Jiee 
o 6i>eKTMBHbie MeTOnbi mx oneHKM m MeTO^bi ynpaBJieHMH m m m . 
n p o 6iieMa 34)(})eKTHBH0CTM CMCTeM MMeeT oco 6o aKTyajibHoe 
3HaneHMe win npMmiaja.Hbix HayK, nejibio K0T0pbix hbjihctch 
aHajiM3 m conocTaBMTejibHaa oueHKa Tex mjim m h m x  hbjichm m .

H to  3H3HMT 3(})(})eKTMBH0CTb CMCTeMbi? IloHHTMe 3(})(J)eKTHB- 
hoctm OTHOCHTejibHO m pa3JiM4HO ajih pa3Hbix CMCTeM. Bojiee 
Toro, naace no othouichm io k oahoh m tom x e  CMCTeMe KpMTepMM 
3(J)(J)eKTMBH0CTH MOXCT MeHHTbCH B 3aBMCMMOCTM OT IIOCraBJieH- 
hom 3aiia4M. Korna, HanpMMep, MfleT penb 06 s^^cktm bhoctm  
6M0J10rMHeCK0M CMCTeMbi, TO B OAHOM CJiynae 3T0 MOXeT 6bITb 
)KM3Hecn0C06H0CTb, B ApyrOM — npOHyKTHBHOCTb, B TpeTbeM — 
pa3MH0)KaeM0CTb BMna m t .h . noKa3aTejieM sc^ck tm bhoctm  Tep- 
pMTOpMaJIbHOM eAMHMUbI M O X d 6bITb M ypOxaMHOCTb ceJIbCKOXO- 
3HMCTBeHHbix KyjibTyp, m ycTOMHMBOCTb 6M0re0ueH03a, HO MOxeT 
6biTb m noTeHUMajibHan npnronHocTb w in  onpenejieHHoro mc- 
n0Jib30BaHMH (rpaiiocTpoMTe^bHoro, peKpeauMOHHoro m t. h.). 
TaKMM 06pa30M, noa 3(})(J)eKTMBH0CTbi0 CMCTeMbi b nepBOM rpy- 
6om npMSjiMxeHMM m oxh o noHMMaTb OTHOCMTejibHbie pa3Mepbi 
ee cymecTByjomei^ ^YHkumm (HanpMMep, >KM3Hecnoco6HocTM) 
MJIM (})yHKUMM nOTeHUMaJlbHOft (HanpMMep, npMTOHHOCTM JVth 
KaKoro-jin6o Mcn0Jib30BaHM«).

Pa3pa6oTKa o 6o 6meHHbix mctohob onpenejieHMH 3(})(j)eKTHB- 
HOCTM 3aBMCMTOTTMna CMCTeMbi M nOSTOMy flOJDKHa npOBOflMTbCH 
HM(})(})epeHUMp0BaHH0. HaM6ojiee npocTo s t o t  Bonpoc pemaeTCH 
b CJiynae naccMBHbix acecTKMX cmctcm, cJioxHee o 6ctom t flejio 
c npyrMMM TMnaMM.

3necb cJienyeT HanoMHMTb 3JieMeHTapHoe aejieHMe cmctcm 
Ha KpafiHMe no cbocm CTpyKType TMnu [3]:

* Hctomhhk: (1974 a). OraTbH HanHcaHa b coaBTopcTBe c E. J\. Cmhphobo# 
m JI. f. LUBiiaiieHKo.
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1. flwcKpeTH bie (K opnycK yjiH pH bie ) CHCTeMbl c o c to h t  m3 60-  
jiee mjim MeHee 3KBMBajieHTHbix 3JieMeHT0B, xapaKTepM3yioTCH  

pa3Apo6jieHHOCTbIO 3TMX 3JieMeHT0B, MX B3«1MMH0M OTHOCMTeJlb- 
HOM 3aMeH5ieMOCTbIO H B/UlHTMBHOCTblO B CMblCJie BJ1MHHMH 

Ha cBoticTBa CMCTeMbI, c n 0c06H0CTbK) k 0T60py m c b o6o a h o ^  

K0M6MHaT0pMKe. ripMMepaMM CMCTeM 3Toro TMna c j i y x a r  bmh 

xcmbothmx, rue xa)Kiioe x m b o th o c  6ojiee mjim MeHee 3KBMBajieHT- 
h o  Jiio6oM y jipyroM y XMBOTHOMy Toro  x e  BM/ia, a yBejiMHeHMe
MMCJieHHOCTM XMBOTHbIX yBeJIMMMBaeT B o 6 lIieM yCTOMHMBOCTb
BMna; (x/iHOTMnHbie pe(})jieKTopHbie peaKHHM; Jiio6bie o jih o -  
TMnHbie 06pa30BaHM5i b HeopraHHMecKOtt npM pojie, HaqMHaa 
c OAHOTMnHbix MoneKyji ra3a mjih x h u k o c t m .

2. )KecTKMe riaccMBHbie CMCTeMbI xapaKTepM3yioTCH TaKOH 
CTpyKTypon, npM KOTopoii Ka>KAbiM 3jieMeHT HBJiaeTCH Heo6xo- 
HHMblM M HC3aMCHMMbIM. B CBH3M C 3TMM MX 3(})(t)eKTMBH0CTb 
( to  ecTb npOMHOCTb, )KM3Hecn0C06H0CTb, npOHyKTMBHOCTb MJIM 
npHm/IHOCTH B KaK0M-JlM60 OTHOrneHMM) JlMMHTMpyeTCH OTHO- 

CMTejibHO cJia6biM s jicm ch to m 1).
KpawHMM 3JieMeHTapHbiM npMMepoM naccMBHbix xecTKMX 

tmiiob b o6 jiacTM HeopraHMHecKow MoryT cjiyxMTb noxoxne jipyr 
Ha npyra, ho He3aMeHMMbie no cBoeMy nojioxeHMio 3BeHba 
06biMH0M iienn; HMKaKaa nOBbimeHHaa npoimocTb ojjHoro 3BeHa 
He MOxeT 3aMeHMTb pojiM npyroro ocJia6jieHHoro 3JieMeHTa. 
CxonHbiM npMMepoM HiyiaeTca noqBa, ecTecTBeHHoe njionoponwe 
KOTOpOM 3aBMCMT OT H3JIM4 MH p«Ha 3JICMCHT0 B, He06x0HHMbIX JU1H 
pacTeHMH. Bbina^eHMe Jiio6 oro M3 hmx HapymaeT s^eKTMBHOCTb 
CMCTeMbI, cHMxaH njionopojiMe noqBbi.

B npenejiax Kaacaoro ypoBHH op raH im n H M  MaTepMM BCTpe- 
naioTCH CMCTeMbI o 6omx Ha3BaHHbix TnnoB, a TaioKe n p o M e x y -  
TOHHbie —  no jiyxecTK M e, K aK  npaBMJio, BbicoKaa opraHH3auna 
H0CTMraeTC5i c noMOiubio 3JieMeHT0B, coenMHeHHbix no x e c T -  
KOMy TMny. O w a K O  cJia6aa CTopoHa TaKoro TMna —  6ojibu iaa 
yH3BHMOCTb BCJienCTBMe T oro , HTO, KaK 6bUIO CKa3aHO Bbliue, 
JU060M M3 3JieMeHT0B CMCTeMbI, OCJia6JlHHCb, MOXeT JIMMMTMpO- 
BaTb ee 3(J)(})eKTHBH0CTb. Il03T0M y b n pn po jie  nam e BCTpenaiOTCH 

He hmcto xecTKM e, a pa3JiH4Hbie (JjopMbi noJiyxecTKMX cmctcm.
Twnbi, npoMexyTOMHbie MOK^y xcctkmmm m uncKpeTHbiMH, 

MoryT CTpOMTbCH Ha OCHOBe pa3J!MlIHbIX npMHUMnOB. O nH H , TaK 
cKa3aTb, «rM6pMHHbie» cmctcmh npocTO coejiHHHiOT o6a TMna 

nyTeM nepenoBaHMH mx Ha pa3Hbix ypoBHax opraHM3auMn [2].

^3,aecb noAMepKHBacTCJi caobo «OTHocHTeflbHo», 03HaMai0iuee othouichhc 
K Tpe60B3HHHM CMCTCMbl. TaK, HanpMMep, HOpMajlbHO npOMHOCTb nOHCHHMHblX 
n03B0HK0B y MCJiOBeKa AOJDKHa 6biTb BHiue, MeM uieftHbix. ri03T0My ecJiH 6w 
npOMHOCTb Tex m ApyrMx 0Ka3aJiacb a6co;noTHo oaHHaKoBott, 3to o3HaMaJio 6bi, 
MTO nOHCHHMHbie OTHOCMTeJIbHO HH)Ke no npOMHOCTH.
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/JpyrMe — « 3Be3HHbie» — xapaKTepM3yiOTCH TeM, h to HecKOJibKO 
3JieMeHT0B CBH3aHO C OflHMM, oG^eHHHHIOUlMM MX. B MHflMBM- 
Aya^bHOM pa3BMTMM 6noJiorw4ecKoro opraHM3Ma TaKMe CMCTeMbi 
BbicTynaioT KaK noHTM >KecTKwe, a b sbojiioumohhom — KaK n o 
HTM HMCKpeTHbie (KpOMe UeHTpaJIbHOIX) SJieMeHTa [3 ]). IlpMHUM- 
nwa^bHO B03M0)KHbi Taoce  cjiyqaw, Korna Bee sjieMeHTbi cBH3aHbi 
npwMepHO b pabhom cTeneHM, ho He He BnojiHe He3aBMCMMbi. 
ripMMepbl 3T0r0 MO)KHO BMHeTb B CeTeBbIX CBH3HX, OT npocTbix 
ceTeti n o  cjio>kho nepenjieTaiouiMXcH nOBe^enqecKHX peaKUMM.

HecoM HeHHO, cym ecTByeT m Macca .upyrMX t m io b  no- 
Jiy>KeCTKMX CMCTeM. O ueHKa MX 3(J)(l)eKTMBH0CTM MJIM >KM3- 
Hecn0 C0 6 H0 CTM, n 0 -BMHMM0 My, noji>KHa nM(})(J)epeHUMpoBaTbC5r 

B 3aBMCMMOCTM OT 0C06eHH0CTeM Ka>KH0r0 TMna.
CjienyeT 3aMeTMTb, h to  bo3m oxho paccMOTpeHMe jiio6om 

CMCTeMbi c HByx ToneK 3peHMa: c tohkm 3peHMH ee BHyTpeHHMX 
CBH3efi, t o  ecTb CB5i3eM Meacay ee 3jieMeHTaMM, m c tohkm 3peHMH 
ee BHeuiHMX othouichhm , othouichmm k apyrMM cMCTeMaM mjim 
k BHeuiHew cpeae  b uejioM [6j, t o  ecTb k «cBepxcM CTeM e». BTopoft 
acneKT paccMOTpeHMH CMCTeMbi nacTO npMBOAMT k oueHKe ee 
KaK >KeCTKOtt, TaK KaK pa3JIMHHbie XapaKTepMCTMKM, 06bIHH0 
HBJIHHCb He06X0HMMbIMM M X  ee CymeCTBOBaHMH, HaxOHHTCH 
MMeHHO B TaKOM B3aMMHOM OTHOLUCHMM, HTO CHMXeHMe JII060H 
XapaKTepMCTMKM CHM)KaeT yCTOMHMBOCTb BCeii CMCTeMbi B UeJIOM.

3 tm  nojio>KeHMH, pajpa60TK0 M k o to p w x  3aHMMaeTca Te- 
opMa CMCTeM, MMeiOT cym ecTBeHHoe 3HaneHMe j v in  mhotmx 
npttKJiajutbix MCCJieziOBaHMM, b nacTHOCTM b reorpacfrMM. B re o -  
rpa4)MHecKMx MccjienOBaHMax npMKJiaiiHoro Ha3HaneHM5i H y * -  
Hbl CMHTeTMHeCKMe 0606lIieHMH MHOrMX (fraKTOpOB. ri03T0M y 
oGT^eKTaMM MccjienoBaHHM cjiyacaT mmchho npMpoAHbie TeppM- 
TopwajibHbie KOMnjieKcw ( r i T K ) ,  paHr KOTOpbix on pen ejiaeTca  
MacuiTa6oM cocTaBJiaeMbix KapT m ucjihmm oueHKM.

B CBOeM MHTepeCHOM, HO BeCbMaHMCKyCCMOHHOM CTaTbe, pa3- 

6op nojio>KeHMM kotopom MO)KeT 6 biTb npeziMeTOM cneuMajibHOM 

pa6o ™ , A. K). PeTeiOM [5] mcxoamt m3 BecbMa pa3 H00 6 pa3- 

Hbix onpeziejieHMM JiaRmnacJjTHbix eziMHMH, ccbuiaacb, HanpMMep, 

Ha BbmejieHMe b KanecTBe TaKMx eflMHMH PyccKOM paBHMHbi 

mjim Ypajia. O h  CHMTaeT JiaHnuiac})™ JiMiub KJiaccM(})HKauMOH- 

humm 06 'benMHeHMHMM, Mbi 3aecb paccMaTpMBaeM npMpOHHbie 

TeppMTopMajibHbie KOMnjieKCbi KaK enMHMUbi, MMeiomMe oTHio^b 

He TOJibKO KJiaccM(J)HKaunoHHoe 3HaneHMe, ho coxpaHHiomMe 

KaK b reHe3Mce m B3ammonemctb m m mx K0 M n 0 HeHT0 B h M0pc})0Ji0- 

rMHecKMX nacTeii, TaK m bo BHeuiHMX 0TH0ineHM5ix onpenejieHHbie 

HepTbl ueJlOCTHOM CMCTeMbi.

JlaHniuacJn-, KaK m jiio6om npyroft npMponHbiH TeppMTopM- 
anbHbifi KOMnjieKc, HBJiaeTca He3aMKHyTOM cmctcmow, MMeiomeii 
BHyrpeHHioio m bhcluhioio cTpyKTypw.



BHyTpeHHHH CTpyKTypa onpenejiaeTca BHyrpeHHett opraHM3a- 
UMeii jiaHnma(})Ta, npwpoAHbiMH B3aMMOCBH3HMM ero KOMriOHeH- 
TOB M MOp(J)OJIOrMHeCKMMM 0C06eHH0CTHMM. OHa HaXOflMT CBOe 
Bbipa>KeHMe b cBOiicTBax JiaHAiuacJrra: ucjiocthoctm , ycToftHMBO- 
ctm, ciioco6hoctm k peryjianMM. CwoHCTBa xa)K^oro KOMiiOHeHTa, 
KOTOpbie $opMMpyiOTCH 6jiaronapa ero B3aMMOCBH3M c ocTajibHbi- 
MM KOMnOHeHTaMM, 3aBMCHT OT CBOMCTB JiaHnuiacfrra KaK neiioro.

BHeuiHHH crpyKTypa JiaHnmacJrra KaK CMCTeMbi Bbipa)KaeTCH 
b xapaKTepe OTHOUieHMM JiaHnma^Ta c tc m m  mjim m h u m m  
cM deMaM M  ( mjim noncwcTeMaMM), conpMKacaiomMMMCH c h m m ,
M 33BMCMT OT HMX. C HeM CBH3aHbI Te (JtyHKHMM JiaHflLIia^Ta, 
KOTOpbie npenonpe^eJiHioT bo3mo>khocth  ero Mcn0Jib30BaHMa ajih 

KaKMX-Jiw6o nejiefi.

TaKMM 06pa30M, HaMfiojiee BaacHan juih nejiett oueHKM BHeui- 
hhh CTpyKTypa JiaHniuacJrra npencTaBjiaeT co6oh c0B0KynH0CTb 
noTeHUMajioB ero Mcri0jib30BaHMH, >kcctko CBH3aHHbix MejKfly 
co6om n0Tpe6H0CTHMM o6mecTna. FlpM btom, paccMaTpMBaa 
3(})(t)eKTMBH0CTb jiaHHiuacJrra KaK onpeaejieHHoro enMHCTBa, Mbi 
BKJHonaeM b ero bhcluhioio CTpyKTypy TOJibKO Te ero  cTopo- 
Hbl M CBOftCTBa, KOTOpbie OTBenaiOT BHdUHMM Tpe60BaHMHM, 
CBH3aHHbiM c 3a^a'iaMM oueHKM, m6o He Bee CBOMCTBa JiaHn- 
ma^rra, a jiMLUb HeKOTOpbie ero  dopoH b i MrpaiOT pemaiouiyK) 
pojib B CBH3HX C Ka>K£OH KOHKpeTHOM BHeillHefi CMCTeMOtf, 
cooTBeTdBylomeh KaK0My-jin60 BMtfy ero Mcri0Jib30BaHMa (cejib- 
cK0X03HmcTBehhoro, rpailOCTpOMTeJIbHOrO M up.), paCKpblBan Te 
mjim MHbie BHyrpeHHwe noTeHUMM Jianmuacjrra. B 3tom npo- 
aBJiaeTca TecHaa B3anM0CBa3b BHyrpeHHeM m BHeiUHeM CTpyKTyp 
jianzuuacJjTa, onpe.ueJiaioiuaa pojib b kotopom npMHa^ie)KMT 
BHyrpeHHeM cTpyKType.

Ochobhom  Bonpoc, kotopmm Tpe6yeT b HacToawee BpeMa 

HeoTjio>KHoro pemeHMa, —  3to npeoAOJieHMe MeTOflMnecKwx 

Tpy^HOCTew, B03HMKaK)mMX npw COCTaBJieHMM MHOrO(})aKTOpHbIX 

MHTerpa^bHbix oueHOK jv ia BbiGopa onTMMajibHbix BapnaHTOB 

nJiaHMpOBKM M np0rH03Hp0BaHHH B 03M 0XH W X  M3MCHCHMH TeO- 
rpacJ)M4ecKOM cpe^bi.

B reorpacJ)MM npoGjieMa oueHKM b Hacroamee BpeMH 3aHw- 

MaeT ouho M3 ueHTpajibHbix MecT. OueHKa coBpeMeHHoro mjim 
np0rH03 B03MoacHoro H3MeHeHMH coctohhmh npMpo,UHbix pecyp- 
cob flaeT B03M0)KH0CTb peKOMeHflOBaTb HaM6ojiee pauwoHajibHoe 
Mcn0Jib30BaHMe TeppMTopMM. npM oueHKe TeppMTOpMM .uaace /ma 
KaKoro-HM6y^b onHoro BM^a Mcri0Jib30BaHMa 6oJibineH nacTbio 
npMMeHaeTca caMaa npocraa oueHKa — b 6ajuiax. Eajuibi MHor^a 
pacuiM(J)poBbiBaioTca cjioBaMM «6jiaronpMHTHbie m He6jiaronpw- 
HTHbie» mjim «xopouiMe, cpejjHMe m njioxMe», ho 3to  He MeHaeT 
cJjaKTMHecKoro BbmejieHna Toro mjim MHoro KOJiMqecTBa oueHon- 
Hbix rpynn. O t  nJiaHMpyeMoro Ha3HaneHMa TeppMTopMM 3aBHcaT
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KpMTepMM, KOTOpbie KJlZJiyTCn B OCHOBy OneHKM. OnHaKO Hpe3- 
BbmaMHO pe^Ko oueHKa m oxc t 6biTb npoM3BeneHa no OAHOMy 
cJjaKTOpy, H 06bIHH0 npMXO^HTCH COnOCTaBJIHTb pa3HOpOflHbie 
npw3HaKw: npnpoflHbie, sKOHOMMqecKne, counajibHbie m MHorwe 
Apyrne. HanpHMep, npn oueHKe TeppHTopnn /uia CTponTeJZbcTBa 
yHMTbiBaioTCH CBOMCTBa rpyHTOB, yKJiOHbi nonepxHOCTM, rjiy6wHa 
bohohochmx r0pM30HT0B, a TaKxe 3ajieceHHOcTb, pacnojioxeHM e 
cTpowTejibHoii njiomaiiKH, Hajinqne 3a jiexe fi nojie3Hbix mcko- 
naeMbix h np. CBeaeHMe b e^MHyio oneHKy Been noKa3aTejieft, 
BaXHbIX flaxe  JU\n OHHOrO M3 B03M0XHbIX BMflOB MCn0JIb30BaHMH
jiaHnmacJyra, npencTaBjiaeT60JibLiiyi0 TpynH0CTb. IIpocToe cJioxe- 
Hwe 6ajuiOB nacrro npnBOAHT k a6cypnHbiM BbiBOnaM. BBe^eHMe 
AOnOJIHMTeJIbHblX K03(J)(J)HUHeHT0B BCCOMOCTM pa3Hb!X (J)aKTO- 
pOB, npMMeHHeMOe phaom aBTopoB, m oxc t npwBecTM k rpy6biM 
ouiM6KaM jx a x e  npn TmaTejibHO pa3pa6oTaHHbix uiKajiax ouchkm, 
Tax Kax yuejibHbiw Bee omeJibHbix noKa3aTejien b MHTerpajib- 
hom oneHKe niloxo noAaaeTca 06,beKTMBH0My koji mhcctbch HOMy 
onpeneJieHmo. Eme cnjibHee npoaBJiaioTCH rpyMHOCTM conoara- 
BJieHMH MHOrMX (J)aKTOpOB npM COnpflXeHHOM OUeHKe pa3Hbix 
BKAOB MCn0Jlb30BaHMH TeppMTOpMM. 3fleCb npMXOHMTCH COBMe- 
maTb y x e  He TOJlbKO noKa3aTejiw pa3Hbix (JjaKTopoB, BJimnomMx 
Ha oueHKy, ho m caMM oueHKM, pa3jiwHHbie no co^epxaH m o 
h MMeiouuMe pa3Hyio 3HaqwM0CTb b hap0HH0X03$imctbchhom njia- 
HMpOBaHHM. 3KCnepHMeHTa^fbHbie pa3pa60TKM K03(j)(J)MHHeHT0B 
3HaHMM0CTM (JjaKTOpOB no oGcJie^OBaHHblM KJIlOHeBbIM yqaCTKaM 
MaJI03(})(J)eKTHBHbI, nOCKOJlbKy K03(J)(})HUHeHT 3aBMCMT He TOJlbKO 
OT uejiew OUeHKM, HO M OT 30HaJIbHbIX H a30HaJIbHbIX yCJIOBHH; 
oh He MOxeT 6biTb enwHbiM Ha 6ojiee mjim MeHee 3na4MTejibH0M 
M pa3H0p0AH0M TeppMTOpMM.

IlpM paccMOTpeHHM BonpocoB 06 Mcn0jib30BaHHM Jiananiacj)- 
tob  b peKpeauMOHHbix uejiHx (HanpMMep, jdih ombixa m TypM3Ma) 
aHajiM3MpoBajiMCb OTHOuieHMH npMpojiHoro TeppMTopnajibHoro 
KOMnjieKca k Tpe6oBaHMHM peKpeaunn [4], IIo h h th o , h to  m xa- 
paKTepMCTMKM OAHoro m Toro xe  nTK, m CMCTeMa ero bhciuhmx 
OTHOUieHMM MeHHIOTCH B 33BMCMM0CTM OT peKpeaUMOHHbIX 3a-
J13H. npM 3tom  oKa3ajiocb, h to MHorwe peajibHbie CMCTeMbi n T K  
b cbomx BHeiiiHMX oTHOiueHMMX k Tpe6oBaHMHM peKpeaunn M oryT 
nacTO paccMaTpMBaTbCH KaK xecTKMe. 3to  MMeeT cymecTBeHHoe 
3HaneHMe, m6o npn oueHKe TaKon cmctcmbi aoct3 to4 h o  3HaTb 
HaM6ojiee cjia6oe ee 3BeHo, h to 6m xapaKTepM30BaTb CMCTeMy 
b uejioM. KpoMe xecTKHX, 6biJiM BbmejzeHbi «ypaBHOBeuieH- 
Hbie», MJIM «KOMneHCaUMOHHbie» CHCTeMbl, rzje HeAOCTaTOHHOCTb 
OflHHX 4)aKTOpOB B 3H3HHTeJI bH OM CTeneHM MOXeT KOMneH- 
cnpoBaTbcH m36wtkom tfpyrnx (JjaKTOpOB. B nepBOM cjiynae 
(b xecTKMX CMCTeMax) KaKne-TO cjia6bie 3Behbn M oryr jihmh- 
TMpoBaTb ueHHOCTb npHpo^Horo TeppMTopMajibHoro KOMnJICKCa
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AJiH peKpeauw oH H oro Mcn0Jib30BaHMH. C n a6biM 3bchom M O iyr 
6biTb, HanpMMep, TpaHcnopTHan HeAOCTynHOCTb, qpe3BbraMHO  
xojioahmm KJiMMaT, HajiMHMe 3 nMAeMMMecKoro onara m h ^k h m m  
h t. a. Bo b topom  CJiyqae (b  «KOMneHcanMOHHbix» CMCTeMax) 
He/i0CTaT0K OAHoro 4>aKTopa m oxct b KaKOM-TO Mepe ypaB H O B e-  

uiMBaTbCH M36biTKOM Apyroro (HanpMMep, ajih  nporyjiox njioxoe  
KanecTiiO jieca m oxct KOMneHCMpOBaTbCH HajiMqweM xojiMMCToro 
pejibe(})a c MH0r0njiaH0BbiMM xMBOnMCHbiMM naHOpaMaMw).

B npoBeneHHbix MccjieAOBaHMnx 6biJia BbiHBJiCHa m c to a o jio -  
rwHecKaH 3HanMMocTb em e OAHoro iio h h th h  m3 o6jiacTM Teopnw  
CMCTeM, a MMCHHO nOHHTMH TaK Ha3bIBaeMOrO aKTMBHOrO 3Be- 
Ha [I|. npM H3JIMHMM aKTMBHOrO 3BeHa OueHKa CMCTeMbi, eCJIM 
OHa He JiMMMTMpoBBJiacb no nepBOMy TMny, iiohtm  hcjimkom 
onpeAejiHjiacb oahmm nojioxM TejibH biM  3BeHOM, npM 3T0M Bee 
OCTaJIbHbIC 3BCHbH OTCTynaJIM Ha 3aAHHM nJiaH. TaKMM aKTMBHblM 
3BeHOM MoryT 6biTb, HanpMMep, no6epeacbH Tenjib ix M opefi, 
He3aBMCMMO OT T oro , MMeeTCH JIM B 6jlM)KaMUieM OKpyxeHMM 
Jiec MJIM CTenb, XOJIMMCTaH 3TO 0 6 jiaCTb MJIM paBHMHHaH. n O 
CKOJIbKy HajiMHMe TenJioro BOAoeMa hbjihctch 3Aecb caMbiM 
BaxHbiM cfraKTopOM ajth oTAbixa, t o  Bee ocTajibHbie M rpaior y x e  
no cpaBHeHMio c hmm TpeTbecTeneH H yio pojib. C jieA yeT  npM 
3TOM 3aMeTMTb, HTO eCJIM nonblTKM npMMeHMTb MaTeMaTMHec- 
KMe MeTOAbi k M H0r0(})aKT0pH0My aHajiM3y 6e3 060CH0BaHHbix 
3HaqeHMM BeC0M0CTM (JjaKTOpOB He AaiOT yAOBJieTBOpMTejlbHblX 
pe3yjibTaTOB, t o  npM hbjimhmm mx jiorM H ecKoro 0 6 0 cH 0 BaHMH 
ohm MoryT npM06pecTM 6oJibuioe 3HaqeHMe. TaKMM jiotmhcckmm 
060cH0BaHMeM b nepByio  onepeAb hbjihctch  cm ctcm hum  aHajiM3, 
noMoraiomMM npoM3BecTM:

a) o t6op orpaHMneHHoro KOjiMnecTBa HaM6oJiee cymecTBeH- 
Hbix ycjiOBMM m 4>aKTOpOB, bjimhioiumx Ha oueHKy; 6)  nocTpoeHHe 
MX npOCTeMLUett KJiaccM(})MKaUMM no aKTMBHOCTM, no AMMMTH- 
pyiOlHMM, KOMneHCaHMOHHblM MJIM napMTCTHblM CBOMCTBaMJ
b )  ycTaHOBJieHMe AorMHecKofi nocjieAOBaTeJibHOCTM m 3HanM- 
MOCTM OUeHOHHbIX npM3HaKOB M pa3pa60TKy MX KpMTMHeCKMX 
(jlMMMTMpyiOIHMX) napaMCTpOBj r) CMHTe3 pa3HOpOAHOrO MHOrO- 
cjDaKTOpHoro MaTepMajia m onpeAeJieHMe 3TanoB cmhtctmhcckom  
OUeHKM C JlOrMHeCKM nOCJieAOBaTeJlbHblM GjIOKMpOBaHMCM TeppM- 
TopMM ajih Toro mjim MHoro BHAa Mcn0Jib30BaHMH; a ) onpeAeJieHMe 
MecTa Ka)KAoro perMOHa b oGmeft ouenoHHofi uiKajie.

AHajiorMHHbie cMTyauMM nacTO BCTpenaiOTCH b o6jiacTM 6mo- 
AOrMHeCKMX HBJieHMM. B pOJIM JIMMMTMpyiOmerO 3BeHa MOXeT, 
HanpMMep, BbrcTynMTb JiioGan He3aMeHMMan 0C06eHH0CTb >kh- 
BOTHoro opraHM3Ma: HeAOCTaTOHHan 6bicTpoTa 6era y acepTBbi 
no cpaBHeHMio c xmiuhmkom (a ra o c e  m y XMuiHMKa no cpaB- 
HeHMio c xepTBOM), HeycTOMHMBOCTb k MHcJjeKUMHM, Hapyme- 
HMe KOOpAMHaUMM ABMXeHMM M T. A. Ko BTOpOMy TMny, r^e



B03M0)KHa KOMneHCaUMH, OTHOCMTCa, HanpMMep, Cn0C06H0CTb 
opraHM3Ma nepexoAMTb M3 He6;iaronpHaTHbix ycJiOBMH cymecTBO- 
BaHMH b ycJiOBMH 6ojiee 6iiaronpMaTHbie. 3 t o  MMeeT MecTO npM 
ce30HHbix nepejieTax i itm u  mjim nepeABMxeHMM CTaA b ropHbix 
o 6iiacTHX jieTOM Ha BbicoKMe nacT6Mma, 3mmoW b a o jim h w  m ripen- 
TOpbH. CaMbIM (J)aKT B03M0XH0CTM TaKOM KOMneHCaHMM 3BBMCMT 
b  noc^enHMX npMMepax o t  cy mecTBOBaHHa onpenejieHHOM ynpa- 
BJIHlOllieM nOUCMCTeMbl. U,J1H BCeHUHblX XMBOTHbIX B03M0)KHa 
cMeHa riMTaHMH. H e6oJibinaa cepAeHHaa he AOCTaTOHhocTb MOxeT 
K0MneHCMp0BaTbCH ycMJieHMeM pa6oTbi JierKMX m t . a .

AKTMBHbie 3BeHbH B XMBOTHOM MMpe CBH3aHbI B OCHOBHOM 

c HajiMHMeM K axo ro -T o  npeMMyuiecTBa, cnoco6Horo pa3py- 
UIMTb npOTMBOCTOHUUMe CMCTCMbl. HanpM M ep, AJTH XMUlHMKa 
TaKMM npeMMymecTBOM aiuiaeTca ero B00py)KeHH0CTb b 6opb6e 

c xepTBOM, ahh xepTBbi —  ee 3amMTHoe npMcnoco6jieHMe, 

noAo6Hoe namiHpio nepenaxM mjim 6bicTpoTe nepeABMxeHMa 

y 3aMna; nocjienHMM, HecMOTpa Ha ApyrMe cjia6bie dopo-  

Hbi, M OxeT pa3pyuiMTb CMCTeMy HanaAeHMH XMiuHMKa, MMea 

B03M0XH0CTb AOCTaTOH ho onepeAMTb ero m yirrM ot yrp03bi 

HenocpeACTBeHHoro conpMKocHOBeHMa c hmm.

PaccMaTpMBaa KaK 6M0Ji0rMHecKMe, TaK m reorpacJjMHecKMe 
CMCTeMbI, cjieAyeT OTMeTMTb, h to  cpeAM hmx uimpoko npeA- 
CTaanen onpeAe^eHHbiM TMn cmctcm, KOTOpbie b  3aBMCMMOCTM 
o t  pa3Hbix CMTyaiiMM BbicTynaioT to  KaK naccMBHbie xecTKMe, t o  
KaK npoMexyTOHHbie ( b  KOTOpbIX B03M0)KHa noHTM nojiHaa im -  
MMHaa KOMneHcauMH OTAejibHbix sjicm chtob), to ,  HaKOHeu, KaK 
xecTKMe c aKTMBHbiM 3BeHOM. B CTpyKType paccMaTpMBaeMoro 
TMna cmctcm ynacTByeT uejibiw paA pa3HopoAHbix 3JieMeHT0B, 
KaK He3aMeHMMbix, TaK m B3aMM03aMeHaeMbix (m o  nociiyacMJio 
0CH0BaHMeM yciiOBHO Ha3BaTb TaKMe cmctcmw reTeporeHHbi- 
mm). B 3tom OTHOUieHMM TMnMHHbiM npMMepoM TaKoro TMna 
cMdeM MOxeT cjiyxMTb nMuieBaa CMCTeMa opraHM3Ma. UeJibiM 
paA 3JieMeHT0B 3Aecb BnojiHe m oxq t b tom mjim mhom CTeneHM 
3aMeHaTbca ApyrMMM. >KMpbi m yrjieBOAbi, KaK sHepreTMnec- 
KMe mctohhmkm, MoryT 3aMeHaTb Apyr APyra m 3aMeHaTbca 
6ejiKaMM. PaccMaTpMBaa cocTaiinaiouiMe 6ejiKOB —  aMMHOKM- 
CJIOTbl, Mbi BMAMM, HTO HeAOCTaTOK HeKOTOpbIX M3 HMX MOXeT 
KOMneHCMpOBaTbCa M36bITKOM ApyrMX.

OAHaKo, HapaAy c stmm b cooraBe nMuiM 06a3aTejibH0 ao jd k - 
Hbi npMcyTCTBOBaTb m MHorMe c0BepuieHH0 He3aMeHMMbie 3Jie- 
MeHTbl. 3 t 0  —  HeCKOJIbKO He3aMeHMMbIX aMMHOKMCJIOT (H a
npMMep, MeTMOHMH M rMCTMAMH), HeKOTOpbie MMHepaJIbHbie 
BemeCTBa (KaJIbUMM, K3JIMM M A p .), MMKp03JieMeHTbI, HaKO
Heu, BMTaMMHbl. HeAOCTaTOK Jlic>60r0 M3 3TMX COCTaBJiaiOIJUMX 
HapyuiaeT )KM3HeAeaTe;ibHOCTb opraHM3Ma m BbicTynaeT KaK jim- 
MMTMpyiomee 3BeHO b othouichm m  e ro  >KM3H ecn o co6HocTM. flpM



3tom  cym ecTBeHHo, h to  ecjiH o 6T>eM TaKoro «c jia 6o ro  3Be- 

Ha» HM xe on pe^ejieH H oro  ypoBHH, 3 to  M oxeT  npMBecTM /xaxe 
k rH6ejiM opraHM3Ma. nepexo/u i k 6o ;iee  BbiC0K0My ypoBHio (h o  

ocTaBaacb c jia6eMLUMM), o h o  6y.ueT b och obhom  onpe^ejiHTb XH 3- 

H ecn oco6HocTb opraHM3Ma (He3aBHCMMo o t  .upyrwx, jxocTaTonHo 
npe^CTaBJieHHbix 3BeHbeB). HaKOHeu, no.u'beM TaKoro sjieM em ra 
Bbime on pe^ejieH H oro  ypoBHH b npHHUMne coB epm eH H o M e- 

HHeT e ro  pojib. ^a jibH eM iuee noBbimeHMe e ro  06'beMa M ox eT  

6biTb 6e3pa3JiMHHbiM ajih  opraHM3Ma, mjim (KaK jyiH He3aMeHM- 
MblX aMMHOKMCJlOT) 3T0T 3JieMeHT M oxeT  BblCTynaTb y x e  KaK 

paBHoueHHbiii .upyrMM opraHHHecKHii mctohhmk CTpoHTeJibHoro 
MaTepMajia opraHM3Ma m 3HeprMM. TaKMM 06pa30M, npM noBbi- 
uieHMM noKa3aTeji« 3JieMeHTa M oxeT  npoMCxojjMTb e ro  nepexo j* 

M3 30HbI He3aMeHMM0CTM B 30Hy, m e OH CTaHOBMTCfl O.UHMM 
M3 npocTbix cjiaraeM bix, aHajiorMHHbix jjpyrMM (B o o 6m e 3aMeHM- 
MblM 3JieMeHTaM), C KOTOpblMM y H ero B HOBOM P0J1M B03M0XHa 
B3aHMHaa KOMneHcauMH. HaKOHeu, .uajibHeMiuee ( o 6biHHo Becb- 
Ma 6o jib m oe ) noBbimeHMe 3Toro ypoBHH M oxeT  npMBecTM k TOMy, 
MTO nOHBJIHIOTCH KaKMe-JIM6o OTpMUaTeJlbHbie (TOKCMHeCKMe) MJIM 

nojioxM TejibH bie (HanpM M ep, cneuM(})MqecKMe 4>apMaKojiorMqec- 
KHe) jxeiicTBMH jxaHHoro 3JieMemra nMiueBOM CMCTeMbi Ha op ra - 
HM3M (rMnepBMTaMMH03bI, M36blT0K (})TOpa, MCn0Jlb30BaHMe TJIIO- 
TaMMHOBOM KMCJIOTbl, rMCTMJXMHa M np. B (J)apMaKOJIOrMM M T .f l . ) .

AHajiorMHHyio KapTMHy (h  b HeKoTopbix oTHomeHMHX —  
6 o jie e  nojiH yio , b cbh3M c B03M0XH0CTbi0 nepexo/xa paaa 3Jie- 

MeHTOB K P0J1H «aKTMBHOTO 3BeHa»2) )  Mbi M oxeM  Ha6jno^aTb 
npM paCCMOTpeHMM npMpojXHbIX TeppMTOpHaJIbHbIX KOMnJieKCOB 
c t o h k m  3peHMH mx peKpeauMOHHoro mjim a p y ro ro  Mcn0Jib30Ba- 
HHH. npOMJIJIIOCTpMpyeM 3T0 Ha pane npMMepoB.

O ueHKa TeppMTopMM CCCP jxnn pa3MeiueHMfl ynpeXvUeHMM 
CTauMOHapHoro oxubixa BKjnonaeT yneT ueJioro pa.ua 3JieMeHT0B, 
onpe^eJinioiuMx 3K0H0MHHecKyi0 uejiecoo6pa3H ocTb  CTpoMTejib- 

CTBa m 3KcnJiyaTauMM ^om ob  oTflbixa b TeneHMe Bcero ro.ua. 
npM  3T0M nojicneT KOJiMHecTBa jxHeM c TeM nepaTypoM , 4>m- 
3MojiorHHecKM npweMJieMOH juin  oxubixa, noKa3aji, ii t o  m o x h o  

cpa3y, 6e3 aHajiM3a ocTaJibHbix 3BeHbeB CMCTeMbi oT/xbixa (b o jx, 
paCTMTeJIbHOCTM, pejlbecj)a M JX p .) MCKJIIOHMTb M3 nJiaHOB CTpOM- 

TejibCTBa jxom ob oxubixa KaK HenpM rojiHbie TeppMTopMM KpaMHero 
ceBepa CCCP c kopotkm m , npoxjiaiiHbiM  m .uoaczuiMBbiM JieTOM 

m npo^oJiXMTejibHOM, cypoBOM 3MMoft, a T a o c e  BbicoKoropHbie

 ̂B npMBCflCHHOM HaMM 6H0JI0rH4CCK0M npMMCpe Mbi HC M02KCM C yBC- 
pCHHOCTbK) yxa3aTb CJiŷ iaM ncpcxo^a HC3aMCHMMbIX HJIM 3aMCHMMbIX 3J1CMCHT0B 
K pOJIM «aKTMBHOrO 3BCHa». IlpMMCpbl aKTMBHOrO 3BCHa B 6HOJIOrHM Mbi npH- 
BOflMJIM H3 apyrotf o6jiaCTH —  OTHOUICHMM MCHCAy OCOSCHHOCTHMM XHUIHHKOB 
M HCCpTB, TO CCTb M3 06jiaCTM 3K0JI0rMH.



06jiaCTM C Jie/XHHKaMH M BeHHblM CHeXHbIM noKpoooM. npM ne- 
pexo^e k ycJioBHHM npHpo^Hbix TeppHTopwajibHbix KOMnjieKCoB 
cpe^HeM nojiocbi eBponeiicKoM HacTM C oio3a m paua npe^ro- 
pMH m cpejmeropMM c jyiMHHbiM TenjibiM jieToM m yMepeHHo 
XOJIOJJHOH 3MM0H, OTJIMHaiOmMXCH npOflOJIXHTeJIbHOCTblO 6 iia- 
ronpMHTHbix ju ih opraHM3 Ma nejioBeica TeMnepaTypHbix ycjioBMH 
4 0  7 -10  MecHueB b roziy, KJiMMaTMnecKHH 4>aKTop BbiCTynaeT 
y x e  KaK nojioxHTejibHbw 3JieMeHT b CMCTeMe npejmocbuioK jxrh 
CTauiiOHapHoro oTflbixa. FlpH najibHeMmeM noBbimeHMM TeMne- 
paTypbi B03^yxa KJiMMaT nocTeneHHo BHOBb TepaeT 3HaneHMe 
noiioxMTeJibHoro 4>aKTopa m b nycTbiHnx Cpe^Heii A3MM onflTb 
BbiCTynaeT KaK 3JieMeHT, jiMMMTMpyiomMii om bix.

H p yro ti 3JieMeHT peKpeauMOHHOM CMCTeMbI —  BcwoeMbi. 
r io jiH oe  mx oTcyTCTBMe jiMMMTMpyeT B03M0XH0CTb oxubixa b n y- 
CTbiHHbix o6jiacTHx. H e6ojib inM e BonoeMbi —  3JieMeHT n o j io x n -  
TeJIbHblH, HO 3aMeHHMblii ApyrMMH 3JieMeHTaMH Ha TeppMTopMHx 
JiecHOM h jiecocTen H oti 30H. B cjiynae x e  o6 iunpH bix BojjoeMOB 
3 to t  3JieMeHT, KaK yace roBopMJiocb, BbiCTynaeT b KaiiecTBe 

p em a iom ero  nojioxM TeJibH oro aKTMBHO aeM CTByiomero 4>aKTopa, 
oco6eH H o Ha n o 6 e p e x b «x  TenJibix M open.

FlofloGHbie M3MeHeHH5I TMna CMCTeMbI B CBH3M c kojih- 
HeCTBeHHblMM M3MeHeHMHMM 0.UH0r0 M3 ee 3JieMeHT0B MOXHO 
npocjie^HTb m npw nepexo.ue o t  oaHoro ypoBHH opraHM3au,MM 
k ApyroMy — npn H3MeHeHMM ojiHoro n T K  bo BpeMeHH m npM 
cpaBHeHMM n T K ,  pa3o6meHHbix b npooTpaHCTBe. Tpa^MHecKH 
RJIHHHHe BeJIMHMHbl pa3JIMHHbIX 3jieMeHT0B Ha 3(})(})eKTMBHOCTb 
onMcaHHbix CMCTeM pa3Horo TMna n0Ka3aH0 Ha pMC. 1 m 2.

Ha pMC. 2 H M xe ypoBHH II He3aMeHMMbi 3JieMeHTbi A , B, C, 
D. ECJIM XOTH 6bl OflMH M3 3TMX 3JieMeHT0B MMeeT nOKa3aTeJIb 
HMXe ypOBHH 1, 3T0 BefleT K nOJIHOM He34>4>eKTMBHOCTH (^ e 3- 
opraHM3auMM, rM6ejiM ) Been CMCTeMbI. M e x a y  ypoBHHMM I m II 
n ojiH ocTbio  onpe.aejiHeT 3(])4)eKTHBH0CTb CMCTeMbI t o t  3JieMeHT, 
KOTOpblfi n o  CpaBHeHMIO C flpyrMMM HaXO/XHTCH B MMHMMyMe. 
M e)itay  ypoBHHMM II m III, npn naJibHeMineM noBbiineHMM n o- 
Ka3aTejieii s th x  3JieMeHT0B, ohm MoryT mjim cobccm  noTepHTb 
BJIMHHMe Ha COCTOHHMe CMCTeMbI (£ )) MJIM x e  M oryT BblCTynMTb 
HecneuM(})MHecKM, KaK E, F f G , MMea B03MoacHocTb cbohm  M3- 
6bITKOM KOMneHCMpOBaTb He^OCTaTOK He3aMeHMMbIX 3JieMeHTOB. 
Bbiine ypoBHH I I I  nojiHMMaioTca JiMinb oxaejibH bie aKTMBHbie 
3jieMeHTbi (C , G ). Ohm onpeaejiH ioT  o 6m yio  scJxfreKTM BHocTb 
3a CHeTCBoMX BbicoKMX noKa3aTeJieM. H , HaKOHeu, hmcto aKTHB- 
Hbift 3JieMeHT H , npM JiioGbix KOJiMHecTBeHHbix e ro  noKa3aTejiHX 

He BblCTynaiOmHM HH KaK JIHMMTHpyiOmMM, HM KaK KOMneHCH- 
pyeM bm  flpyrMMM (J>aKTopaMM, nojiH ocTbio onpejieJiaeT cbommh 
noKa3aTeJiHMM s ^ eK T M B H o cT b  CMCTeMbI (HanpMMep, Jieiie6- 
Hbie rpH3M b CMCTeMe caH aTopH oro JieneHMH cooTBeTCTByiomew
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|J npOMMC 3JieMeHTbf CMCTeMbi

PHC. 1. 3(|)(t)eKTMBHOCTb pa3flMMHblX TMHOB CMCTeM B 3aBMCMM0CTM 
OT COCTOflHMfl MX SfleMeHTOB

6 ojic3h h ) ,  ccjih OHa hc HapyiueHa oTcyTCTBHeM He3aMeHHMoro 
3JieMeHTa.

MOXHO 3aMeTMTb, HTO JV IH JlK)60r0 BM^a OT^blxa o 6mMMH 

npH oueHKe 6yuyT c jieay iom H e noJioxeHHH.

yc jioB H fl m 4>aKTopbr Bcex bvijxob oTabixa o6pa3yioT pa3JiHH- 
Hbie CMCTeMbi: 1) HHCTO xeCTKHe CMCTeMbi C JIHMHTWpyiOmWM 

3BeH0M; 2 ) MMCTO xeCTKHe C JIHMHTHpyiOmHM H aKTMBHbIM 
3BeH0M; 3) reTeporeH H bie CMCTeMbi 6e3 aKTHBHoro 3BeHa w c aK- 
TMBHblM 3BeH0M; 4 ) KOMneHCaUHOHHbie CMCTeMbi. 3(})(})eKTMB- 

HocTb Bcex 3tmx TMnoB onpe.uejifleTCH napaMeTpaMH Tex ycJioBMH 
M 4>aKTOpOB, KOTOpbie ^MKTyiOTCH Tpe60BaHHHMH pa3JIHHHbIX 

BHAOB OTUblXa. B XeCTKHX CMCTeMax CO CJia6bIM JIHMHTHpyiO
mHM 3BeH0M (cm. pHC. 1) OUeHKa 3aBMCMT OT TOrO, HaCKOJIbKO 

6JIM3K0 nOKa3aTeJIM JIHMHTHpyiOLUHX yCJlOBHH noAXOJIHT K KPM- 

TMHeCKMM COCTOHHHHM (ypOBeHb I ) ,  HHXe K0T0pbIX CHCTeMa 

CTaHOBMTCH HenpHTOJlHOH JUIH 0praHH3aiXHH OTUblxa. B KOHKpeT- 
Hbix c jiynaax Mbi bh/uim, mto jx a x e  npn HaJiHHHH BbipaxeHHbix 

aKTMBHbix 3BeHbeB HapyiueHHe caHHTapHo-mrMeHHHecKHX Tpe- 

6oBaHMM (He3aMeHMMbIM 3JieMeHT) JIMMMTMpyeT B03M0XH0CTB 

peK peau noH H oro  ncn0Jib30BaHHH F1TK. TaKHMH x e  CBoiiCTBaMH 

o 6jia^aioT  h HeKOTopbie .upyrne 3BeHbH, jihm H TH pyiom ne Mac- 
COBblH OTUblX H TypH3M —  OXpaHa npwpojlb l, paUMOHaJlbHOCTb 
6o jiee  peHTa6ejibHbix bh/xob ncn0Jib30BaHHH TeppnTopwaJibHbix 

KOMRJieKCOB H JX p.



A B C D  E ___________ F  G H

He3aMeHMMbie B3aHM03aMCHHMbic Mhcto
aKTMBHbie

PHC. 2. kl3MeHeHMe ponn aneMeHTOB B 3(|)(|)eKTMBH0CTM CMCTeM

Ecjim noica3aTejiM jiHMMTMpyioujMx ycjioBHH —  Bbime KpM- 
TMiiecK oro  ypoBHH I, t o  3(})(})ektmBHocTb CMCTeMbi onpe/xejiaeT 
t o  ycjioBMe, K oTopoe Haxo.uMTCH 6jiMace Bcero k KpHTwnecicoMy 
ypoBHio; o h o , cjie^oBaTejibH o, MrpaeT Bejjym yio  pojib  npH ouem ce 

CMCTeMbi. n p H  OTCyTCTBMM JIMMMTMpOBaHMH M HaJIMHMH aKTHB- 
H oro 3BeHa nocjie/m ee nojiH ocTbio  onpe/xejmeT 3(}x})eKTHBHocTb 

CMCTeMbi. HanpMMep, Jieqe6Hbie rpH3M pemaiOT opraH  M3au,Mio 
onpe^eJieH H oro caH aTopH oro JieneHMfl, h o  npH ycjioBHH, h to  
ocTajibHbie 3JieMeHTbi pacnojioaceHbi Bbime ypoBHH I. C jie^yeT  
OTMeTHTb, HTO B 3aBMCMMOCTM OT nOCTaHOBKM 3a#aHH OflHH 

m t o t  ace 3jieMeHT MoaceT wrpaTb coB epm eH H o pa3JiMHHyio 
pojib. npM M epoM  MoaceT cjiyacMTb HaJIMHMe ruraaceH. Ecjim penb 
M,aeT o bo/xhom TypH3Me, juin KOToporo ocHOBHoe 3HaneHMe 
MMeiOT pa3MepbI BOflOeMOB, MX He3aMKHyTOCTb H 3CTeTMlieCKMe 
KaqecTBa 6eperoB , t o  HajiMHMe hjim oTcyrcTBMe njiaaceft JiMiub 
oneHb MaJio BjiMHeT Ha ouem cy Taicoft CMCTeMbi. HanpoTMB, 
xapaKTep njiaaceft —  s to  o^ h h  H3 HaM6o jiee  aicmBHbix s jie -  
MeHTOB juih opraHM3aii,HM 6jim3 nMOHepcKMX JiarepeM KynaHMfl 

^eTeM, JUin K oToporo  MaJio cymecTBeHHa 3aMKHyrocTb BOfloeMa, 
JIHMMTMpyiOmaH BOflHblM TypM3M.

B reTeporeH H bix cHCTeMax jim6o MMeeTCH acecnco jim m hth- 
py iom ee  3BeHo, jim6o, ecJiM jiMMMTHpyiomMe ycjiobmh HaxoAHTca 

.nocTaToHHo /xajieico o t  KpMTHHecKoro ypoBHH I, t o  ecTb Bbime 

ypoBHH II, TO 3(])(j)eKTMBHOCTb CMCTeMbi OnpefleJIfleTCH aKTMBHbIM 

3BeHOM, a npH e ro  o tcytctbm m  —  KOMnJieKCOM B3aMM03aMeHM- 
Mbix no KanecTBy sjieMeHTOB (jieca, pejibe4>, a p e H a x  m n p .),
npMHeM B CBH3M C MX B3aMMHOM 3aMCHMMOCTbIO ueHHOCTb H T K
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ju\% Mcn0Jib30BanH« m o x c t  6biTb TeM Bbiuie, qeM Bbiuie Bee 3tm 

noKa3aTCJin. Macro, 6jiaroAapa nojiHoti B3anMH0M 3aMenMM0CTM 
ajieMeHTOB, HM3Koe KanecTBO o a h m x  cfraKTopoB KOMneHCHpyeTCH 

BblCOKHMH 3HaMeHMHMM ApyrMX (KOMneHCaiJMOHHbie CMCTeMbl).
FIoaboah HTorM cKa3aHHOMy, m o x h o  OTMeTMTb cjie^yiomee:
1. FlpMMeHeHMe TeopMM cmctcm aHanorMMHO npMMeHeHMio 

MaTeMaTMKM He TOJibKO 6jiaroAapa a6cTpaKTH0My 0606meHH0My 
xapaKTepy cMCTeMHbix 3aK0H0MepH0CTetf, ho m b tom 0TH0iue- 
HMM, MTO B 3aBMCMM0CTM OT nOCTaBJieHHOM 33AaHM B03M0XH0 
paccMOTpeHMe oahmx m Tex x e  oG'beKTOB KaK cmctcm pa3Horo 
TMna (TaK x e  KaK npM npMMeHeHMM MaTeMaTMHecKMx mctoaob 
MoryT Bbi6MpaTbca MMeHHo Te KOJiMHecTBeHHbie noKa3aTejiM, 
KOTOpbie BaxHbi ajih pemeHMH AaHHOM npo6jieMbi).

2. Oahom M3 BaxneMuiMx 3a^aq TeopMM cm ctcm  hbjihct- 
Cfl OUCHKa 3(})(})CKTMBH0CTH pa3JIMMHOrO TMna c m c tc m , TAe 

noA KpMTepMeM s^^cktm bhoctm  MoxeT pa3yMeTbca KaK cy- 
mecTByiomaH, TaK m noTeHUMaJibHaa cfeyHKUHfl cm c tc m bi. npM

3T0M 3(J)(})eKTHBH0CTb CMCTeMbI BCerAa AOJIXHa pacCMaTpMBaTbCH 
b 0npeAeJieHH0M acneKTe, b 3aBMCMM0CTM ot nOCTaBJieHHOM 
33AaMM.

3. IlpeAJioxeHHoe paHee BbiAejieHMe KpaMHMX TMnoB cm- 
CTeM —  XeCTKMX M AHCKpeTHbIX —  n03B0JIMJI0 C({)OpMyjIMpOBaTb 

OCHOBHbie 0C06eHH0CTM 3(J)(J)eKTMBH0CTM T3KMX CMCTCM. FlpM 

paCCMOTpeHMM 3({)({)eKTHBH0CTH BnOJIHe XeCTKMX CMCTeM Heo6-  
XOAMMO yMMTblBaTb, MTO OHa BCerAa 3aBMCMT OT OTHOCMTeJIbHO 
HaM6ojiee cjia6oro  3BeHa, nocKOJibKy Bee 3BeHb« b TaKMX cmctc- 
Max B3aMMH0 He3aMeHMMbi. 3 t o  oMeHb ynpomaeT oueHKy TaKMX
CMCTeM. 3(J)(J)eKTMBH0CTb AHCKpeTHbIX CMCTeM B npOCTCMUJMX 
cjiyManx 3aBMCMT ot KaMecTBa m cyMMapHoro 34>4>eKTa Bcex mx 
SJieMeHTOB.

4. Bojibinmhctbo peaJibHbix cMCTeM othocm tch k  npoM exy- 
TOMHOMy TMny, coBMemaiomeMy noACMCTeMbi, 3JieMeHTbi mjim 
0C06eHH0CTM CMCTeM XeCTKOrO M AMCKpeTHOro TMna. B MaCTHO- 
CTM, K HMM OTHOCHTCH CMCTeMbI! 1) «rM6pMAHbie» (c  MepeAOBaHH- 
eM Ha pa3HbIX ypOBHHX XeCTKMX M AMCKpeTHblx); 2) «3Be3AHbie» 
(b KOTOpbIX 3JieMeHTbI CBH3aHbI M exAy C060M Mepe3 OAMH UeH- 
TpanbHbiM sjieMeHT); 3) «ceTeBbie» (c MacTMMHO He3aMeHMMbiMM 
3JieMeHTaMM); 4 ) «reTeporeHHbie» (coBMemaiomMe HanMMMe He- 
3aMeHMMbIX M B3aMM03aMCHHCMbIX 3JieMeHT0B), 3(t)(])eKTHBH0CTb 
KOTOpbIX npM M3BeCTHbIX yCJIOBMHX OnpeAeJIfleTCH OAHOBpeMeHHO 
bccmm 3JieMeHTaMM. FlpM yBeJiMMeHMM mjim yMeHboieHMM noKa- 
3aTejieM OTAeJibHbix sjicm chtob TaKOM chctcmm ohm (sjieMeHTbi) 
MoryT CTaTb aKTHBHblMH MJIM JIMMMTHpyiOlUMMM, a CMCTCMa 
M3 noJiyxecTKOM nepeftTM b  TMn xecTKOM naccMBHOM mjim 
aKTMBHOft CMCTeMbI.
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5. «reT ep o reH H b ie » CMCTeMbi h b jih io tc h  oah m m  m3 HaM6ojiee 

pacnpocTpaHeHHbix THnoB. Ohm iu h p ok o  npe^cTaanfeHbi cpe^H  

6 nojiorH M ecKM X , reorpa4>MMecKMX m flpyrax c j i o x h h x  oG'beKTOB.

O^HaKO M3-3a MX CJIOXHOCTH OnpejjeJieHHe MX 3({)4)eKTHBH0CTH 
npeacTaBjiaeT M3BecTHbie TpyzjHocTH. B hm x, KaK m b xecTK H x 

cM deM ax, MMeioTcfl He3aMeHMMbie 3JieMeHTbi nByx TMnoB: 1) Te, 
KOTOpbie npM MX He^OCTaTOMHOCTM JlMMMTMpyiOT 3(})4)eKTHBH0CTb 

CHCTeMbl; 2) Te, b k o t o p h x  (ecjiM  CMCTeMa y x e  ycTOMHHBa) 4a x e  
oh m h  «aKTMBHbiM» 3JieMeHT M oxeT  npaKTHMCCKM uejiMKOM o n p e - 

flejIHTb 3(J)(J)eKTMBHOCTb CMCTeMbI, He3aBMCMMO OT 60JIbllieH MJIM 

M eHbiuen cyMMbi n o jioxH TejibH b ix  3aMeHMMbix sjieMeHTOB. Ha- 
pH#y c hmmm b reTeporeHHOM CMCTeMe m m cio tch  n o jioxH TejibH b ie  

B3aMM03aMeHHeMbie 3JieMeHTbi, KaK b CMCTeMe H execT K o ro  THna.

6. PaccMOTpeHMe 3({)(j)eKTHbhoctm  «reTepo reH H b ix » cMCTeM 

B 3aBHCMMOCTH OT COCTOHHHH He3aMeHHMbIX M 3aMeHMMbIX 

3JieMeHTOB n03B0JiHJi0 HaMeTHTb on pe^ejieH H yio  nocjie jioB a- 
TejibHOCTb pojie tf Tex mjim mhmx 3JieMeHTOB n o  M epe mx 
OTHOCMTejIbHOrO KOJIHMeCTBeHHOrO pOCTa B CMCTeMe.

P o c t  3(J)(J)eKTHbhocth Been CMCTeMbi nponcxo/iHT cHanaJia 

3a cneT pocTa T o ro  He3aMeHMMoro sjieM eHTa, KOTOpbifi orpaHM- 
MHBaeT ee , 3aTeM —  3a cneT yBeJiMneHMH cyM M apH oro 3(j)(})eKTa 
3aMeHHMbIX SJieMeHTOB (BKJIIOMaH «H36bITOMHbie» He3aMeHMMbie), 

M, HaKOHeu, eCJIH MMeeTCH «aKTHBHblM» 3JieMeHT B CMCTeMe, —  
3a c iieT B03pacTahhh e ro  3HaMeHHH.

7. « IeT ep o reH H b ie » n o jiy x ecT K n e  CMCTeMbi noTeHunajibHO 

MoryT BbicTynaTb KaK xecTK H e. I l o  M epe n ocTen eH H oro  n o - 

BbimeHMH ypoBHH caM oro  c jia6 oro  3BeHa TaK ofi cm ctcm m  OHa 

CHanaJia BbicTynaeT KaK BnojiHe xecTK an  (n oK a  x o t h  6bi o£m h He- 
3aMeHMMbIJI 3JieMeHT JIHMMTMpyeT ee 3(J)(J)eKTHBH0CTb), 3aTeM —  

KaK CMCTeMa c b33mmhom KOMneHcauHeJi sjieMeHTOB ( t o  ecTb 

6jIH3KaH K AHCKpeTHOil) M, HaKOHeu, eCJIM OflHH M3 SJieMeHTOB 

^ocTM raeT ypoBHH 3 k tm b h o  onpefleJ in iom ero, —  KaK CMCTeMa 
xecTKo-aKTH BH oro THna.

8. CHcTeMaTM3auMH h K0HKpeTH0e ^H({)4)epeHUMpoBaHHoe 
H3yqeHHe pa3JiHqHoro THna CMCTeM HBjineTCH G jiH xanm eH  3a#a- 

qeft TeopMM cm ctcm , peiueHMe k o to p o m  oTKpbiBaeT b o 3m o x h o c tm  
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OH3HOJIOIMECKHE 

HCTOHHHKH KOPPEJIflipi 

B CTPOEHM 

HEJIOBEqECKOrO OPrAHH3MA*

I. Oprauu3M ksk u,ejioe b Mepiywe
OpraHH3M pa3Hbix jnoaeM He 0£HHaK0B0 Jienco 3a6o;ieBaeT 

m n0-pa3H0My nepeHocMT 3a6ojieBaHHe ojjhom m tom x e  60- 
jie3Hbio. HeTpy^HO 6biJio noHHTb npaKTHnecKoe 3HaneHMe stmx 
pa3JiHqHM, h y x e  rnnnoKpaTOM 6bm onucaH Tun cJioxeHHfl 
c y3KOM rpy^bio m TopnaiuMMM jionaTKaMH, npM kotopom  3a- 
6ojieBaHMe naxoTKoii npoTeKaeT oco 6eHHo Tflxejio . TaK eiue 
b flpeBHOCTM co3uaJiocb yneHMe, KOTOpoe paccMaTpMBaeT opra- 
HH3M b ueJioM, cBH3MBaH ero aHaTOMwnecKyio xapaKTepucTHKy 
C OTHOLUeHHeM K 6oJie3HHM M C TeMM (j)H3H0JI0n i lieCKHMH 
MepTaMM, KOTOpbie BbipaxaioTCH b TeMnepaMeHTe. C Tex nop 
fla xe  b jiHTepaTypHbiJi «3biK npoMHo boiujim TaKwe BbipaxeHMfl, 
KaK, HanpMMep, naxoTonHoe mjim anonjieKCHnecKoe cjioxeHHe. 
OTCTynHB HecK0JibK0 Ha BTopow njiaH b nepMoa pa3BMTHH ueJi- 
jiiojihphoh naTOJiorMM, yneHMe s to  flocTMr.no b HacTOflmee BpeMH 
UIHpOKOrO pa3BMTMH UOJX H33BaHMeM «yneHM5I O KOHCTHTyUMM», 
m b o/xhom M3 caMbix MHTepecHbix cbomx 0T,aeJi0B 6biJio nocra- 
BJieHO Ha HaynHyio nonBy aKa#. H. n . IlaBJioBbiM b ero TeopHH 
TMnoB BbiciueM HepBHOH ueHTejibHOCTM1) [43, 44, 45, 46, 47].

flBJWflcb to m  noMBOM, Ha KOTopyio na^aeT 3a6ojieBaHMe, k o h -  

cTHTyuHH opraHM3Ma MipaeT 6ojibiuyK) pojib b b o 3h h k h o b c h m h  

h  ^opM ax 3a6ojieBaHHfl h  b 3H anM TejibH0 *i CTeneHH onpejnejifl- 
eT TeneHMe m m cxo^  6ojie3HM, a cjieuoBaTeJibH O  Ty TepanHio, 
KOTopyio b KaxjioM jxaHHOM CJiynae Jiyniue npHMeHHTb.

HaKOHeu, «npM KOHCTMTyuMOHaJibHOM nojixofle k  6ojibHo- 

My B03M0XHbi npe,acKa3aHMfl no oTHoiueHHio k  3a6ojieBaHMHM,

* Hctokhhk: [1945 a].

^ WcTopMH aaeft 0 KOHCTHTyiWH opraHM3Ma M3Jio»eHa b p*me pa6oT 
(cm., HanpMMep, [30, 32, 96]).



yrpoxaiomMM b 6yaym eM »... «ju\h npoc{)MJiaKTHKM 3a6ojieBaHHH 
yneHne o KOHCTHTyuHH oTKpbiBaeT uJMpoMaHiuMe nepcneKTHBbi 
npn ycJioBMM onpe^eJieHHH KOHCTHTyunoHaJibHoro THna b jxgt- 
CTBe H B03ZieMCTBMM Ha paCTyLUHH OpraHH3M» [62].

HeyaHBHTejibHO, m to Ha pane c tesn oB  xnpyproB , TepaneBTOB 
h aKywepoB-rHHeKOJioroB npoGjieM a KOHCTHTyuHH craBHJiacb 
KaK O/IHH H3 OCHOBHbIX BOnpOCOB [55, 56, 57].

OaHaKO, 3a HCKJiioMeHMeM pa3ne;ia, cB sm H H o ro  c Bbicuien  

HepBHOH ^eaTejibH ocTbio , 3Ta o6 ;iacTb no  ch x  n op  He CTa- 
jia  nocToaHMeM H acT oam ero  HayMHoro noHHMaHHH. OTcyrcTBH e  

nocjienoBaTejibHOH TeopHH n03B0Jinji0 npe/urraBHTejiHM peaKUH- 
O HH oro KpbiJia HayKH BbinBHraTb cboh  ziHKne (J)aHTa3MH b ojjhh 
p an  c nencTBHTejibHO ueHHbiM H HccjienoBaHHHMH.

riOHBHJlHCb (J)OpMyJTMpOBKH, MTO KOHCTHTyuHH eCTb «C0- 
MaTHMccKHH (|)aiyM opraHH3Ma» (TaHjuiep), cTajin pa3jiHMaTb 
KOHCTHTyuHH nporpeccHBHbie h perpeccHBHbie [40], 6ecnoMBeH- 
ho oToacaecTBJiHTb kohcthtyuhh c pacaMH [97], oTKyna yxe  6bui 
OflHH QiarnO OTKpOBCHHO (frailJHCTCKHX BbICKa3bIBaHHH.

UeHHbie MCCJie^OBaHHH H, B MaCTHOCTH, HailJH COBeTCKHe 
pa6 0 TbI 6bfJIH /lOCTaTOMHO MHOrOMHCJieHHbl. BbUlO nOKa3aHO 
HaJlHMHe OCHOBHbIX KOHCTHTyuHH BO BCex pacax [1, 12], 33BHCH- 
MOCTb KOHCTHTyuHH OT yCJIOBHH [9, 58], BblHCHHJIHCb TJiyGOKHe 
4>H3H0J10rHMeCKHe 0 C0 6 eHH0 CTH KOHCTHTyuHH [65, 66, 67]. 
Ho 3tm pa6oTbi He m om h  BHecTH o 6'be£H H fliom ero MOMeHTa, 
TaK KaK He CTaBHJiH B o npo ca  o  caMHX npH H unnax noHHMaHHH 
h HccjieAOBaHHH K oppejiauH H  b ueJioM opraHH 3M e. M eacay TeM 

HMeHHo 3t o t  Bonpoc 3necb HBJiaeTCH ochobhm m .
^B a  06cT0»TejibCTBa 3aTpyflHHJiH HCCjienoBaHHe KOHCTHTy- 

uhh: 1) He05x0AHM0CTb m npoKoro oxBaTa h bach h h  h 2) yBJieMe- 
HHe MeTOflOM KJiacCH({)HKaUHH npH H3yMeHHH KOHCTHTyuHH.

^encTBHTejibHO KOMnjieKCHOCTb oxBaTa 3/xecb H yxH a Mpe3Bbi- 
ManHaa —  o t  Mopc|)ojiorHH CKejieTa ,ao npou eccoB , npoTeK aiom nx 
B BblCUIHX OT^eJiax HepBHOH CHCTeMbl, h 6o yMeHHe 0 KOHCTHTy- 
UHH H3yMaeT HMeHHO OpraHH3M B UeJlOM. TaKOfi OXBaT He CTOJIb 
jieroK .

MeTOA KJiacCHC^HKauHH, eCTeCTBeHHO, B03HHK H3 3MnHpH- 
MecKHx Ha6jiK>AeHHH BpaMen. OjjHaKO, 6y,ayMH b cBoe BpeMH 
nojie3HbiM, MeTon KJiaccH({)HKauHH Tenepb cTaHOBHTca y x e  He- 

£OCTaTOMHbIM. «JXnn TOH CTa^HH pa3BHTHH eCTeCTB03HaHHfl, m e  
Bee pa3jiHMH» cjiHBaiOTca b npoMeacyroMHbix CTyneHHx, m e  
npoTH BonojioxH ocTH  nepexojiH T /xpyr b npyra Mepe3 nocpejjcTBO 
npoMexyTOMHbix MJieHOB, y x e  hejjocTaTOMho cTaporo  MeTa(j)H- 
3HMecKoro MeTo^a MbiuiJieHHH. ^najieKTH Ka He 3HaeT hard and 
fast lines, He 3HaeT 6e3ycjioBH o n p H ro jm oro  n oB d on y  h jih  —  
h jih », *— roBopHT 3 H re jib c  («,IlHaJieKTHKa n pH p o flb i»). M e x -  
ny TeM, MeTojj KJiaccHcJwKauHH H eH 36exH 0 co3^aeT 3 th  hard



and fast lines Mexjiy tmmmhhmmm KOHCTMTyuMHMM. HMeHHo 
n03T0My 60JibniMHCTB0 npeMoxeHHbix rMnoTe3 3£ecb ctpomtch 
He nyTeM nocjiejjoBaTejibHoro aHajiM3a CBH3M, a nyTeM nonbiTOK 
npejuioxMTb yjjaHHbiM MeTO# KJiaccMc^MKauMM.

OTHomeHHe 3Toro MeTojja k npaBHjibHOMy TeopeTMHecKOMy 
HccjieAOBaHMK) cxojjho c TeM oTHomeHHeM, KaKoe MMeeT nojx- 
roHKa OTBeTa k nocjieaoBaTejibHOMy peweHMio MaTeMaTMHecKOM 
3a^anM. Ecjim OTBeT cjioxhom 3a#aHM 3apaHee HeM3BecTeH, to  
uiaHCbi Ha yaaMHfeiM no#6op OTBeTa oneHb Majibi. B jjeMCTBMTejib- 
HOCTM 60JlblXIMHCTB0 60JIbHbIX He npejiCTaBJIHeT MMCTOrO TMna, 
a JiMiub npM6jiMxaeTCH k HeMy, ocTaBaneb b pH/xe OTHOineHMM 
npoMexyroHHbiM mjim aaxe  coxpaHHH nacTb npM3HaKOB apyroro 
TMna. TaicMe CMeinaHHbie c{)opMbi jjaJiM HeKOTOpbiM aBTopaM 
OCHOBaHMe rOBOpMTb, HTO «KOHCTMTyu,MH OpraHM3Ma ecTb CyMMa 
HaCTMHHbIX KOHCTMTyUMM OTAeJIbHbIX OpraHOB» [90]. TeM ca
MbiM opraHM3M npeBpamaJica b M03aMKy oxaejibHbix cbomctb 
M TepflJl HepTbl CBOeM U,eJIOCTHOCTM. BMecTe C MeTac})M3MHeCKM- 
mm rpaHMuaMM Mexay TMnaMM Mcne3ajiM m Te 3aKOHOMepHbie 

'CBH3M, KOTOpbie BCe-TaKM 6bIJlM B HMX 3aJIOXeHbI. npe>a- 
CTaBJieHMe O CB060£H0M KOM6MHMpOBaHMM CBOMCTB HBJIHCTCH 
TaKMM x e  MCTa(})M3MHeCKMM, KaK pa3rpaHMHeHMe KOHCTMTyUMtt 
Ha HBa-neTbipe TMna. B acMCTBMTejibH0CTM x e  MHUMBMziyajibHbie 
pa3JIMHMH OpraHM3MOB npe£CTaBJIHIOT eHMHCTBO CBH3M M He3aBM- 
CMMOCTM pa3J!MHHblX CBOMCTB, K0T0p0e yxe OnHCblBaeTCfl, KaK 
KOppeJlHUMH B MaTeMaTMHCCKOM CMblCJie CJlOBa. riOHCHMM 3TO 
npocTeMLUMM npMMepoM. MeM Bbiiue nejiOBeK, TeM 6ojibine oh 
06biHH0 BecMT. TaKxe m 06paTH0 — nejiOBeK 6ojibinero Beca 
He MoxeT MMeTb KapJiMKOBoro pocTa. Ajih  Kaxaoro aaHHoro 
pocTa MMeeTCH onpeaejieHHbiM cpednuu Bee, mho# neM juih 
apyroro pocTa. Ho Bee xe , 3Han pocT, HeJib3H yKa3aTb tohhmm 
Bee OTAeJibHoro nejioBeKa, TaK KaK Bee 33bmcmt eiue m ot npo- 
nopuMM, ynMTaHHocTM h t . jx. M exjiy poctom m BecoM MMeeTCH 
B KaKOM-TO CTeneHH M CBH3b M HC3aBMCMMOCTb.

3HaHeHMe MaTeMaTMHecKOM KoppejiHUMH 6wjio oueHeHO
MHOrMMM HCCJieAOBaTeJlHMM, KOTOpbie M nOKa3aJ!M HMCJieHHO 

B3aMMHyiO CBH3b pa3JIMHHbIX CBOMCTB 3/XOpOBOrO M 60JIbH0r0 
OpraHM3Ma. OflHaKO OHeBMAHO, HTO (J)OpMaJIbHO-CTaTMCTMHeCKMe 
KoppejiHUMH He pemaiOT 3fleCb OCHOBHbIX BOnpOCOB. MT06bI 
BnojiHe OBJia^eTb HBJieHMHMM He^OCTaTOHHO 3HaTb, HTO OHM 

npMcyTCTByioT BMecTe. OopMaJibHO CTaTMCTMHecKHe KoppejiHijMM 
HBJIHIOTCH He CaMOU,eJlblO, a JIMlLib MeTOAOM, cnoco6HbiM yJiaB- 
JIMBaTb (})aKTMHeCKMe OTHOUieHMH npM3HaKOB JUIH npMHMHHOrO 
6HOjiorMHecKoro aHaJiM3a.

npM npMMeHeHMM 6M0J10rMHeCKMX MeTO/XOB MCCJie/XOBaHMH, 
OTblCKMBaiOIUMX npMHMHbl HBJieHMM, 3QK0H0MepH0CmU, BCKpblBae- 
Mbie MaTeMaTMHecKOM KOppejinuHeM, MoryT jjaTb BecbMa BaxHbie



BbiBO^bi. TaK, HanpMMep, ycToniiHByio KoppejiauHio He;ib3fl
06'bflCHflTb cuenjieHHeM reHOB, xoth TaKoe npeACTaBJieHMe Ka- 
3aJiocb ecTecTBeHHbiM HeKOTOpbiM aBTopaM [30]. CneuHajibHbie 
pacMeTbi, npMBeAeHHbie mhoio b ApyroM MecTe, noKa3biBaK)T 
o iiiK 6oHHocTb 3Toro npeACTaBJieHHH [36]. TaK x e  MaJiOBepoaT- 
HO, MT06bI B OCHOBe yCTOMMHBOM KOppejIflUKK JiexaJia CBH3b 
npH3HaKOB, 06yCJT0BJieHHbIX OHHOBpeMeHHO HeCKOJlbKMMH npH- 
MHHaMH. C HpyrOM CTOpOHbl, HeKOTOpbie HBJieHKH, KOTOpbie npH 
nOBepXHOCTHOM B3rJlH^e Kaacyrcfl HeB03M0XHblMH, OKa3bIBaiOTCH 
noBOJibHo pacnpocTpaHeHHbiMH. TaK, ABa npn3HaKa, CB«3aHHbie 
nojioxHTejibHOM KoppejiHUHew c TpeTbHM, TeM He MeHee MoryT 
0Ka3aTbca b OTpwuaTejibHoft KoppejiHunH MexAy co6oii. Heno- 
yneT noAoGHbix 06cT0HTe;ibCTB nacTO npHBOAHT HccjienoBaTejiH 
k Jio)KHbiM BbiBOAaM. Eme 6ojibiue M oxeT AaTb conocTaBjieHHe 
pa3MepoB h HanpaBJieHHM pa3JiMimbix Koppejiauuft [101]. OAHa- 
KO H TyT He06X0AMM0 COnpOBOacaaTb HCCJieAOBaHHe npMHHHHblM 
6noJiorHHecKHM aHaJiH30M. TaK, napunajibHbie KoppejrauHH mo- 
ryT MMeTb coBceM pa3JiHMHbie 3HaMeHMa npH pa3Hbix THnax 
6H0Ji0rHMecK0M CBH3H. JlHiub npuHUHHoe duonoemecKoe UCCJiedo- 
GQHue c noMombio aHaJiH3a 3aK0H0MepH0CTeft, ynpaBJiaioiunx 
CTaTMCTMMeCKMMM KOppejTflUWHM W, MOXeT AaTb MeTOA AJIH no- 
cjie.zjoBaTejibHoro HayMHoro H3yHeHHfl npo6jieMbi KOHCTHTyuHH. 
OAHaKO TaKnx nocjienoBaTejibHbix nonbiTOK He aejiajiocb. HacTO- 
flmaa pa6oTa ct3bht 3aAaqefi cdenamb nepebte luaeu k  ebipadomice 
maicozo Memoda h k npHMeHeHHio ero ajih aHaJiH3a H3BecTHbix 
KOppeJIHUMM.

II. Mero^HHecKoe 3HaneHHe KOppejiHUHH 

b  yqeHHH o KOHcmrynHH

KaK CKa3aHO, B OCHOBe KOppeJIfllJHH HeCKOJIbKHX HBJieHMM 
JieXHT HX OAHOBpeMeHHaa 3aBMCHMOCTb OT KaKOM-TO OAHOM 
o 6mew npHHHHbi. B to  xe  BpeMH ApyrMe (})aKTopbi MoryT 
BJlHHTb H30JlHp0BaHH0 Ha KaXAOe HBJieHHe H C03AaBaTb 3THM 
H3BecTHyio He3aBHCHM0CTb M3MeHeHHH OAHoro HBjieHHH o t  Apy- 
roro. HarJiHAHO 3 to cooTHomeHHe npeACTaBjieHO Ha phc. 1. 
npH3H3KH X, y, z H3MeHflIOTCfl B CTporoW 3aBHCHMOCTH OT HX 
o 6mew npnmiHbi p. 3 to  o 6ycjioBjiHBaeT hx CBH3b. B to  xe  
BpeMH c})aKTopbi q, r, s AewcTByioT Ha hhx no-oTAejibHocTH 
H 3aCTaBJIHK)T OTAeJIbHblH npH3H3K TO OTCTaBaTb B ero H3- 
MeHeHHHx o t  Apyroro, t o  HecmjibKO neperoHHTb ero. CBH3b 
CT3HOBHTC5I «OTHOCHTeJIbHOM, B OTAeJIbHbIX CJiyHaflX KaK-6yATO 
TepHHCb coBceM». TaK, HanpMMep, AAHHa Tejia, oKpyxHocTb 
rpyAHow KJieTKH h Bee CBH3aHbi MexAy co6oio, — neM 6ojibiue 
oaho, TeM 6ojibiue h Apyroe, h TpeTbe. Ho pe3Kaa 3M4)H3eMa



Phc. 1.

h Hcxy^aHHe M oryr jjaTb HenponopuHOHaJibHo 6ojibiuyio oK pyx- 
HocTb rpyziHofi KjieTKH h MaJibiM Bee npn cp ew eM  pocTe. 3 t o t  
cjiynaM He aanaeTCH KpaiiHHM (cnjibnoe hjih cjia6oe pa3BHTHH 
KOMnjieKca KoppejiHpoBaHHbix npH3HaKOB), ho ero hh b KoeM 
cjiynae He Hajio paccMaipHBaTb h b KanecTBe npOMexyTOMHoro. 
npOMOKyTOMHOe pa3BHTHe COXpaHHeT npaBHJlbHOe B3aHMOOTHO- 
uieHHe npH3HaKOB: Bee, pocT h rpyaHaa KjieTKa cooTBeTCTByioT 
zipyr apyry h Bee ohh npH6jiHxaioTCfl no pa3MepaM k cpeziHHM 
BejiHMHHaM. Ha060p0T, 3#ecb oxnejibHbie npH3HaKH HaxoAflTCa 
Ha KpaHHHx nojioxeHHax, ho TaK, mto cooTBeTCTBHe Me)*cay 
hhmh TepaeTca h KOMnjieKC HapyiuaeTca. TaKHe cjiynan 060- 
3HaMaioTC5i KaK cMemaHHbie b npoTHBonojioxHocTb npaBHJibHbiM 
cooTHomeHHHM b npoMexyTOMHbix cJiynaax.

Kor/xa Mbi rOBOpHM O THnHMHbix KOHCTHTyUHHX, Mbi BCerna 
(J)aKTHMecKH no^pa3yMeBaeM 6oJiee hjih MeHee KpafiHne cjiynaH 
npaBHjibHo KoppejinpoBaHHoro THna. B hhx Mbi oTKpbiBaeM 
Te CBH3H, KOTOpbie CymeCTByiOT MOiCay pa3JIHMHbIMH CBOHCTBa- 
MH OpraHH3Ma. 3T0My HHCKOJIbKO He npOTHBOpeMHT HaJIHHHe 
MHoroMHCJieHHbix npoMeacyToqHbix cJiynaeB, nocKOJibKy b hhx 
BbipaxaeTCH Ta x e  3aKOHOMepHaa CBH3b; yneT hx Jinnib aonojiHfl- 
eT KapTHHy, nojiyneHHyio Ha 0CH0BaHHH BbmeJieHHH THnHMHbix 
KOHCTHTyuHii, h yHHMToxaeT Te MeTa4)H3HqecKHe rpaHHUbi Mexc- 
JXy THnHMHblMH KOHCTHTyUHflMH, KOTOpbie C03,Hai0TCfl MeTOflOM 
KjiaccH({)HKauHH. B to  x e  BpeMH yneT cpeflHHX cjiynaeB BOBce 
He yHHqToxaeT Tex 3aKOHOMepHOCTeJi, KOTOpbie BCKpbiBaeT sto t  
MeTon. JlenTocoM HMeeT HH3KHfi npoueHT reMorjio6nHa h th - 
xejio nepeHocHT Ty6epKyjie3 [62, 63, 29], a smphcom o6jia^aeT 
BblCOKHM npOUeHTOM reM0rJI06HHa H HaKJIOHHOCTblO K apTepHO- 
CKJiep03y. CoBepuieHHo ecTecTBeHHO npn stom, mto cpe^HHH 
Mexay hhmh h KaK pa3 Han6oJiee MHoroMHCJieHHbiH THn jnoflen 
HMeeT cpe^HHH npoueHT reMonioGHHa b kpobh h o6jia^aeT MeHee 
BbipaaceHHOfi HaKJIOHHOCTblO K 3a60JieBaHHHM KpaHHHX THnOB. 
noK03ameneM npaewibHozo ebidejienuH munuHHbtx KOHcmumynuu 
neAHemcH ne omcymcmeue npoMeofcymoHHbix cjiynaee (ohu eceeda 
MHOZOHUcjieHHbt) , a pedfcocmb cMeiuaHHbix aiynaee, KOTOpbie npe^- 
CTaBjiflioT HapyineHHe 3aKOHOMepHOH cbjhh, Bbipaxaiomencfl 
B THnHMHbix KOHCTHTyUHHX.

TaKHM 06pa30M, o6ma« KapTHHa B3aHMooTHomeHHH th - 
nnMHbix KOHCTHTyuHH npe^CTaBJifleTCfl cJieayiomeH. HMeeTca



3aKOHOMepHaa, napajuiejibHan, c 6ojibuiHMH hjih MeHbiiiHMH 
OTKjioHeHMHMH M3MeHHHB0CTb pfl.zia npH3HaKOB, HanpHMep: yCH- 
jieHHOMy pa3BMTMK> onHoro 06biHH0 (h o  He Bcer^a) conyTCTByeT 
HecKOJibKO noBbiuieHHoe pa3BMTne HecKOJibKHX ApyrHX. Kpaft- 
HKe cjiynaM TaKoro coBMecTHoro pa3BHTHfl cbohctb (ycn jieHHoro 
hjih ocjia6jieHHoro), Mbi HecKOJibKO HCKycCTBeHHo BbmejiaeM 
KaK TMnHMHbie KOHCTHTyUHH. B TO X e BpeMH M ex^y HHMH 
pacnojiaraioTCH, corjiacHo 06biHH0My pacnpe^ejieHHio b Ba- 
pHauMOHHOM pnny, 6ojiee mh oronh cji e h h bie np0M exyT0HHbie 
cjiynaH, coxpaHHiomHe, OAHaKO, Ty x e  3aK0H0MepHyi0 CB«3b 
npH3HaK0B, H H3BeCTHbIM He6oJlbUJOH npOUeHT CMeiUaHHbIX 
cjiynaeB, b KOTOpbIX THnHHHoe B3aHM00TH0iiieHHe npH3HaK0B 
HapyiueHO (jienTocoMbi c HaKji0HH0CTbK) k apTepnocKjiepo3y, 3ft- 
pHcoMbi c hh3kmm coaepxaHHeM reMorno6HHa h t . r .). HajiHnne 
CMeiuaHHbix cjiysaeB noKa3biBaeT, h to  cb«3h npH3HaK0B, OTKpbi- 
BaeMbie b TMnMHHbix kohcthtyuhhx, hbjihiotch He e/iHHCTBeHHO 
B03M0XHMMH, a JlHLUb CTaTHCTHHCCKH HaH60JICe BepOHTHblMH. 
Becb psm M ex^y «TMnHHHbiMH KOHCTHTyuwHMH» nocTpoeH no TH- 
ny zipyrnx KOJiHnecTBeHHbix p*moB h He oTjiHHaeTca o t  o 6biHHbix 
B 6H0J10rHM pHAOB KOJIHHeCTBeHHbIX npH3HaK0B.

HT06bI BblflCHHTb CyiUHOCTb 3aK0H0MepHbIX CBH3eft B TH- 
nHHHblX KOHCTMTyUHHX H OBJia^eTb HMH npaKTHHeCKH, HyXHO, 
OHeBKflHO, BCKpblTb Te npHHHHbl, KOTOpbie 06yCJI0BJlKBaK)T 3aK0- 
HOMepHyiO CBH3b B HX CBOMCTBaX. MtO X e HBJIHeTCH TaKOft npH- 
HHHOH? KoppeJlHUHH npH3HaK0B B OpraHH3Me 06bIHH0 o6H3aHa 
MHorocTyneHHaToft cbh3h co mhofhmh np0M exyT0HHbiMH npn- 
HHH3MH, B CBOK) OHepeAb, 3aBHC«mHMH OT OCHOBHOft npHHHHbl 
KoppejiHuHM, KOTOpan, KaK y3e;i, CB«3biBaeT C06010 H3MeHeHHfl 
pa3JiHHHbix CHCTeM, HHane roBopH, ecjiw rpynna npH3HaK0B 
CB«3aHa nepe3 p, t o  p  h HecKOJibKO Apyrax aHajioniHHbix npHHHH 
(p i, p2 u m. d.), b cbok) onepe^b, MoryT 6biTb coBepuieHHO no- 
Ao6hmm x e  06pa30M CB«3aHbi M exay  co6oft KaKoft-HH6yzib 6o;iee 
o 6meft npHHMHoft — P. Il03T0My npaBHJibHbift aHajiH3 npHHHH 
KOppeJlHUHH AOJlxeH HATH «n 0CJI0ftH0» : CHanaJia BblflCHflfl npH
HHHbl CBH3H npH3H3K0B, OTHOCHLUHXCfl K 0£H0H CHCTeMe, H TaM 
BCKpblBaH CBOH MeCTHblft «y3ejl» KOppeJIHUHH Pi 32LTGM, JIHlUb 
BbiHCHHBiiiH TaKHM 06pa30M «y3Jibi-npHHHHbi» nepBoro nopHAKa 
b pa3Hbix CHCTeMax (KocTHoft, HepBHoft h t. £ .), m oxh o  nepeftTH 
K TOMy, HTO HX CBH3bIBaeT B CBOK) onepezib —  K TOMy o 6meMy 
y3Jiy, KOTOpbift onpe^ejiHeT KoppeJiHUHio npH3HaK0B bo BceM 
opraHH3Me b uejioM. 3 t o t  nyTb nocjieAOBaTejibHoro npHHHHHoro 
aHajiH3a ot npH3HaK0B ko Bee 6o;iee r;iy6oKMM npHHHHaM, 
MOXeT 6bITb KponOTJIHBblft H CJlOXHblft, BCe Xe OAHH JlHUIb 
cn oco6eH ^aTb Te pe3yjibTaTbi, KOTOpbix He MoryT naTb hh hh- 

CTOe 4)0pMaJlbH0-CTaTHCTHHeCK0e H3yneHHe CBH3H npH3H3K0B,



hh nonbiTKH npsiMo yra^aTb npnnHHy, jiexam y io  b 0CH0Be to h  
HJIH HHOH THnMMHOH KOHCTHTyiJHM. 14 XOTfl Tpy£HO, 0C06eHH0 
b TaKoii CTaTbe, BMecTHTb Becb Kpyr BonpocoB, cocTaBJiaiomHx 
npo6jieMy, ho hh o£Ha nonbmca iiouohth k Bonpocy c no3Hu,HH 
KaK0H-JiH60 nacTHOH o 6;iacTH He uasajia no chx nop ycnexa. 
TOJibKO B OAHOBpeMeHHOM paCCMOTpeHHH Bcex CTOpOH MOHCHO 
HaMeTHTb nyTM pa3pemeHHH npo6jieivfbi, KOTOpaa bch h c o c to h t 
HMeHHO B CBH3M pa3flHMHbIX npOHBJieHHH OpraHH3Ma.

III. H3MeHMHB0CTb KOCTHOH CMCTeMbi

KoHCTHTyuHOHHbie pa3jiHHHH nojiHee Bcero H3yneHbi b koc t- 
hoh CMCTeMe, 6jiaro^apH bo3M oxhocth  TOMHoro hccjie^oBaHhh 
pa3MepoB h (})opM. B nacTHOCTH, JienTocoMHoe (acTeHHHecKoe) 
cjioxeHHe, n0MHM0 MeHbiuen to jiluhhw  CKejieTa, xapajcrepH3y- 
eTca 6ojibiuHM KOJinliecTBOM oco6eHHocTen (})opMbi: rpyab, y3Kaa 
h njiocKan, OTCTaeT b pa3BHTHH o t  Ta3a [29], Ta3 HecKOjibKO 
ynjiomeH [26], jihuo o 6mmho cyaceHo bhh3, cpe^HHa nacTb 
ero BbwaeTCH Bnepe#, rojioBa cnepean Ha3aa yKoponeHa [29]. 
HeCMOTpH Ha CJIOXHOCTb, Bee 3TH 0C06eHH0CTH (J)OpMbI JierKO 
o 6,bHCHHTb /xencTBHeM ouhoh o 6meft npHHHHbi, KOTOpafl one- 
bhaho h o6ycjioBiiHBaeT, mto ohh name Bcero npncyTCTByioT 
hjim oTcyrcTByioT ouHOBpeMeHHo. Eme b npouiJioM cmneTHH 
3HrejIb BbICKa3aJl MblCJIb, MTO «npH pa3BHTHH KOCTHOH HaCTH 
JiHua He nrpaeT pojin  KaKaa-jiH6o TaHHCTBeHHaa CHJia... h 3uecb 
aojixH bi rocnoucTBOBaTb, KaK h noBCK)£y, 3aK0Hbi npHpo- 
Abi, He AonycKaiomHe HCKjuoHeHHfi» [51]. O chobhyio pojib 
oh otbouhji BapnauHH b CTeneHH MHHepajiH3aunH, KOTopaa 
o 6ycjioBjiHBaeT pa3Hyio njiacTHMHocTb kocth . K oc th  pa3Horo 
cocTaBa Heo^HHaKOBO noAnaioTCfl rjihhhhio MbimeMHoro anna- 
paTa (b nepByio oMepeub, xeBaTeJibHoro). PeMb HfleT, kohcmho, 
He o ^e4)opMauHH, ho 06 H3MeHeHHH ycjioBHH pocTa kocth  no# 
BJIHHHHeM nOCTOHHHO C03#ai0mHXCfl CuaBJieHHH H HaTOKeHH# 
b kocthoh  TKaHH. 3Hrejib h 3aTeM PaHKe [51] yKa3ajiH Ha paw 
npHMepoB 6ojibiuoH nJiacTHMHOCTH namJiorHHecKofi h HopMajib- 
hoh kocth  (paxHT, ocTeoMajiauHfl, ^e^opMHpOBaHHbie Mepena 
hhkob, Horn KHTaMHOK h t. a .). Ha^o uo6aBHTb, mto caMa 
njiacTHMHocTb HecoMHeHHo HMeeT npHcnoco6HTe;ibHoe 3Hane- 
HHe. 06  3T0M roBopflT cjiynaH, Kor.ua 6jiarouapfl njiacTHMHocTH 
KOCTb npHcnoca6jiHBaeTCfl k H3MeHeHHHM oKpyxaiom nx opra- 
hob (aecfropMauHH rpyuHHbi npn 3arpyuHHH0M 3o6e [80, 100], 
H3MeHeHHfl ^opMbi JionaTKH y rop6aTbix h t .# . ) .  3Hre;ib pa3Jin- 
Mail 4Be 0CH0BHbie (})opMbi Mepena, o6yc;ioBJieHHbie p33jihmhhmh 
b MHHepajiH3auHH kocth . riepBaa (6ojiee nJiacTHMHan) tomho co- 
Bna^aeT c (})0pM0H, KOTopaa xapaKTepH3yeT JienTocoMHbiH Tnn.



Eme 6ojibiue 3HaMeHne njiaCTMMHOCTM 3£ecb noziTBepxiiaeTCfl 
TeM, mto Bee Te ace oco6eHHoerH (cyxeHHe He6a, BbicTyna- 
HHe cpeAHefi Macrn Jinua, yKopoMeHMe Mepena cnepejiH Ha3a^), 
b 6ojibiueM KOHeMHO CTeneHM, HaGjnojjaioTCfl npM paxMTe (ecjiM 

oeraBHTb b CTopoHe apyrne ero, cneunajibHO naTOJiorHMecKHe 
npoHBJieHMH —  Ha6yxaHMe M03ra, KOMneHcaTopHoe pa3pacTaHHe 

koctm m t. n.). KaK 6bi hm o6rbHCHHTb npoMCxox^eHMe paXMTa, 
HO BO BCflKOM CJiyMae OH CBH3aH c M3MeHeHMHMM B KOHUeH- 
TpauMM KajibUM« b opraHH3Me [41]. MccJienoBaHMH coaepxaHMH  
KaJIbUHfl B KpOBM JienTOCOMOB nOKa3bIBaiOT, MTO OHO B Cpe^HeM
n0HMaceH0 [58, 63]. B pa6oTe [26] n0Ka3aH0 , mto Ta3 xeHiuMH 
acTeHMMecKOM KOHCTpykuhh ynJiomeH, —  oco6eHHocTb, eme 
CMjibHee BbipaaceHHaa npM paxMTe. HecoMHeHHo m HeKOTOpbie 
0C06eHH0CTM CTpoeHMH rpyziHOM KJieTKM acTeHMMecKoro TMna 
Moryr paccMaTpMBaTbca KaK pe3yjibTaT noBbimeHHOM njiacTMM- 
HOCTM KOCTM B COe^MHeHMM C nOHMXeHHblM TOHyCOM MbllUU 
m yMenbiueiiMeM pajMepoo BHyTpemmx opraHOB.

TaKOM rjiy6oKMM napajuiejiM3M co cjiyMaaMM noBbimeHHOM 
njiaCTMMHOCTM KOCTM 3aCTaBJIfleT oGtflCHflTb MOp(J)OJIOrHIO JienTO
COMOB cxonHbiMM npMMMHaMM. PacnpocTpaHeHMe noBbimeHHOM 
njiaCTMMHOCTM no^TBepacaaeT sto. fla xe  juia neTCKoro paxMTa 
pa3Hbie aBTopbi aaioT uM(})pbi ot 20 jxo 90 % ee pacnpocTpaHe- 
HMH [41]. B03M0XH0, MTO ClOfla ^KTMMeCKM BXOJIHT M CJiyMaH 
He aBMTaMMH03H0r0 nOBblUieHMH njiaCTMMHOCTM, nOCKOJIbKy CTa- 
TMCTMKa paxMTa 06bIMH0 nOJIb3yeTCH JIMLUb MOp(J)OJIOrMMeCKMMM 
M3MeHeHMHMM.

TaKMM 06pa30M, CJIOXHbie 0C06eHH0CTM KOCTHOM MOp(J)OJIO- 
tmm 3necb cbojxhtch no cymecTBy k #byM: MeHbiueM TOJiiuMHe 

m noBbimeHHOM ruiacTMmhoctm. Ho m MeHbiuyio TOJimMHy [29] 
M nJiaCTMMHOCTb MOXHO paCCMaTpMBaTb KaK pe3yjIbTaT nOHMXeH- 
Horo nMTaHMH koctm —  enMHOM npMMMHbi, jiexam eM b 0CH0Be 
BCeM KOCTHOM MOp({)OJIOrHH JienTOCOMHOM KOHCTMTyUMM [35].

He noBTopaa Bcero paccyacaeHMH b othoihchmm smpmcomhom 

KOHCTMTyUMM, ee 0C06eHH0CTM Ha^O paCCMaTpMBaTb KaK npOTM- 
BonojioxHbie oco6eHHocTHM JienTOCOMOB: yBeJiMMeHHaa TOJimMHa 

m noHMxeHHaa nJiacTMMHOCTb koctm. TaKMM 06pa30M, JienTO- 
COMHaH M 3MpMCOM Hafl KOHCTMTyUMM BblCTynaiOT B KaMeCTBe 
npOTMBOnOJIOXHbIX nOJIIOCOB B OTHOUieHMM nMTaHMH KOCTHOM 

TKaHM.
MHbie oco6eHHocTM xapaKTepM3yioT KocrrHyio CMCTeMy TaK 

Ha3biBaeMoro «aTJieTMMecKoro» TMna KOHCTMTyuMM: uiMpoKoe 
m ^JiMHHoe jimuo, iyiMHHaa m HecKOjibKO cyxeHHan rojioBa, 
60JIbIIiafl HMXHflfl MaCTb JIMua, JCUIHHHbie KOHeMHOCTM, uiMpo- 
KMe nJieMH, rpy6oe CTpoeHMe KOCTen c pe3Ko BbipaxeHHbiM  

peJibe({)OM: Ha^6poBHbie flyrn, no.a6opo.zioK m t . jx. [29]. B [88]



n0Ka3aH0, mto poct Mepena HjjeT HepaBH0MepH0: juihhhot- 
Hbie AwaMeTpbi pacnyr cnjibHee nonepeMHbix, hhxhhh nacTb 
Jinua CHJibHee BepxHen. C stoh tomkh 3peHHH aTJieTHnecKan 
KOHCTHTyUHH npeflCTaBJIHeT (})OpMy OTHOCHTeJlbHO yCHJieHHOrO 
pOCTa C THnHMHO HepaBHOMepHblM yBeJIHMeHMeM OT£eJIbHbIX 
UMaMeTpoB. To, mto oKpyxHocTb Mepena HBJineTCH cpe/XHeH, 
a nonepeMHbin jxnaMeTp MeHbiUHMH pa3MepaMH KOMneHcnpy- 
eT anHHHOTHbiM, 3aBHCHT ot pa3Mepa MOJra (kotopmh 3/jecb 
He OTJIHMaeTCH OT ApyrHX KOHCTHTyUHH). 3TOMy COOTBCTCTByiOT 
h pa3Mepbi Bcero Tejia: 1) a6co;iioTHoe h 0TH0CHTejibH0e yse- 
jiMMeHMe juihhw KOHeMHocTen, KOTOpbie Boo6me pacTyT 6biCTpee 
TyjioBHma, h 2) poct Bcero Tejia, kotopmh Boo6me npn anuiemu- 
necicou KOHcmumynuu ebime, neM npu dpyeux [29]. Bee nponopu.nn 
h pa3Mepbi aTJieTHnecKoro CKejieTa HaxonHT oGtHCHeHHe b oahoh  
npHMHHe — b OTHOCHTeJTbHO ycHJieHHOM npouecce pocTa.

EcTecTBeHHo nocTaBHTb Bonpoc: HMeeTCH jih npoTHBono- 
JIOXHblH TMn KOHCTHTyUHH? Oh AeHCTBHTCJIbHO BblflCJlHeTCH 
MHorHMH aBTOpaMH non Ha3BaHHeM «uepe6pajibH0H», «rpaunjib- 
HOM» H r.JX. KOHCTHTyUHH. OTJIHMaHCb MaJIblMH pa3MepaMH JlHua, 
OTHOCHTeJlbHO 60JIblU0H MepenHOH K0p06K0H, UIHpOKOH rOJIO- 
BOH [12], H3HLUHbIMH KOHeMHOCTHMH H MaJIbIM pOCTOM [89], OH 
nOJIHOCTblO npOTHBOnOJIOXeH aTJieTHMeCKOH KOHCTHTyUHH H OT- 
paxaeT OTHOCHTeJlbHO 0CJia6;ieHHbie npoueccbi pocTa. Ero Bbi- 
cokhh cboh Mepena — KOMneHcaunn oc;ia6jieHHoro pocTa ocho- 
BaHMH Mepena npH Tex xe npn6jiH3HTeJibHO pa3Mepax M03ra [39].

TaKHM 06pa30M, B M0p({)0JI0rHH KOCTHOH CHCTeMbI THTIHH- 
HblX KOHCTHTyUHH 0603HaMai0TCH flBe J1HHHH H3MeHMHB0CTH:
1) o w a  jihhhh BapnauHH no CTeneHH nHTaHHH kocth; Kpafi- 
hhh nojuoc noBbiuieHHoro nHTaHHH 3aHHMaeT sitpHCOMHan 
KOHCTHTyUHH, noHHxeHHoro — JiHnTocoMHaa; 2) no /xpy- 
roH jihhhh HuyT pa3JiHMHH no CTeneHH pocTa: aTJieTHnecKan 
KOHCTHTyUHH npejJCTaBJIHeT yBeJlHMeHHblH POCT KOCTHOH CH
CTeMbI, BeAymwH k 3aK0H0MepH0My H3MeHeHHio nponopunn; 
uepe6pajibHan — npejjCTaBjineT ocjia6jieHHbiH poct, aaiomHw 
MeHbuiHe pa3Mepbi h npoTHBonojioxHbie (J)opMbi. B to  xe  
BpeMH KaxaaH KOHCTHTyUHH, OTHOCHLUaHCH K OHHOMy pHUy 
(HanpHMep, aTJieTHMecKan), b oTHouieHHH cbomctb apyroro pn- 
m  (b 4aHH0M cjiynae nnTaHHH kocthoh CMCTeMbi) b cpe^HeM 
0Ka3biBaeTCH np0MexyT0MH0H: nJiacTHMHocTb h oTHocHTejibHan 
TOJIIHMHa JUIHHHbIX KOCTCH MOXeT 6bITb CpeflHHH, XOTH a6C0- 
JIIOTHaH TOJIIUHHa H 60JIbUJe B CBH3H C 6oJIblUMMH 061UHMH 
pa3MepaMH KocTen. 3 to  noKa3biBaeT, mto Kaxawn pH# H3MeH- 
MHBOCTH HBJIHeTCH OTHOCHTeJlbHO He3aBHCHMbIM OT jjpyroro. To 
ecTb, HanpHMep, «aTJieTHk» (TaK xe , KaK h «uepe6pajibHbiH») 
MOXeT OAHHaKOBO 6bITb HJIH JienTOCOMOM, HJIH 3ttpHC0M0M, 
hjih, name Bcero, npoMexyroMHbiM Mexjiy hhmh. B cboio



OMepe^b 3ftpHCOMHafl H JienTOCOMHaa KOHCTHTyUHH npH6ilH3H- 
TejibHO o^MHaKOBbi no nponopuHRM cerMeHTOB Tejia h 3aHMMaioT 
b 3tom  0TH0iueHHH nojioaceHHe cpenHee Meacay «aTJieTHMecKoft»

H «u epe6paJlbHOM» KOHCTMTyUHH- 
MH. B CBH3H C 3TMM, B3aHMOOTHO- 
UJeHHe 060HX pflJJOB KOHCTHTyUHH 
MoaceT 6biTb K306paxeH0 b BHjje 
jxByx nepneHflMKyjiapHbix KoopjiH- 
HaT (pHC. 2), a KOHCTHTyUHH OT- 
jjejibHoro nejioBeKa H3o6paacaeTca 
TOMKOM (HanpMMep, A), 3aHHMaiO- 
men onpenejieHHoe MecTO b s th x  
KOOpZJHHaTaX.

M3JioaceHHoe onojiHe nojjTBepacaaeTca BpeMeHCM BbiHBjie- 
HMH KOHCTHTyUHH B paJBHTHHI 3MpHCOMHafl H JienTOCOMHafl —  
BblflBJIHIOTCfl B paHHeM HeTCKOM B03paCTe, MTO COOTBeTCTByeT 
TOMy, mto o 6Men MMeeT 3naMenne o/imiaKono bo b ccx  B03- 
pacTax; aTJieTHMecKaa m uepe6pajibHaa —  JiMiub b nepnoae 
co3peBaHHH (I i la ii io  m [89], TaK KaK pa3JiHMHH b reTeporeHHOM 
pocTe HapacTaioT jinuib b 3to BpeMH. B to  ace BpeMH nonapHaa
OAHOBpeMeHHOCTb BbiHBjieHMH KOHCTHTyuHM nonTBepacaaeT MX 
npoTMBonojio)KHocTb, m6o Bbi/ieJieHHe oAHoro nojnoca b onpe- 
aejieHHOM psmy Hepa3pbiBHO c oxzjejieHHeM o t  Hero jjpyroro 
nojnoca.

3Ta OCHOBHafl TOMKa 3peHHfl Ha (})H3HOJIOrHMeCKHe Kop- 
HH KOHCTHTyUHOHaJIbHbIX pa3JIHMHH n03B0JIMJia nOABepTHyTb 
oco6oMy aHajiH3y m 3MnnpHMecKHM MaTepnaji 0TH0CMTejibH0 
KOppejI^UHM, KOTOpbie BblflBJIHIOTCfl B pa3JIHMHbIX KJiaCCH({)H- 
KaUHHX H HCCJieflOBaHHHX KOHCTHTyUHH (CBbllUe 20 aBTOpOB 
m OAHHOMHbie Ha6jnoneHMH apyrnx HccjieAOBaTejien). CoBna^e- 
HHe KOHCTHTyuHM B pa3HbIX KJiaCCH({)HKaUHHX yCTaHaBJIMBaJIOCb 
B OCHOBHOM no MOp(})OJIOrHH, KOTOpafl OnHCblBaJiaCb nOMTM 
bo Bcex pa6oTax. Ecjim aBTOp BbmejiaeT OAHHaKOBbie Koppejia- 
UHM, TO OH MOaceT OnMCblBaTb HJIH CXO^Hbie KOHCTHTyuHM MJIM 
K0M6MHMp0BaHHbie (jienTocoMHo-aTJieTMMecicyio, jienTocoMHo- 
uepe6pajibHyio, 3MpHC0MH0~aTJieTHMecKyi0 mjim 3MpMCOMHO-ue- 
pe6pajibHyio), HajiHMMe KOTOpbix He np0THB0peMHT HaM^eHHbiM 
B3aHM00TH0iueHMHM. HanpoTMB, BbwejieHMe b KaMecTBe TnnHM- 
HblX KOHCTHTyUHH CMeiliaHHblX ({)OpM, COeAMHHIOmHX MepTbl 
jienTOCOMHOM c 3MpHC0MH0H hjih MepTbi aTJieTHMecKOM c uepe- 
6pajibHOM, 03HaMaji0 6bi coBepuieHHO Apyrne Koppejiaunn, npo- 
THBOpeMamne TeM, KOTOpbie C00TBeTCTByK)T yKa3aHHbiM MeTbipeM 
KOHCTMTyuHHM. CjiyMaeB nocJie^Hero poAa, OAHaKO, He 0Ka3a- 
Jiocb. CpaBHeHHe Kjiaccn([)HKauHH h pe3yjibTaTOB 3MnnpMMecKHx 
MCCJienoBaHMH o 6HapyxMJio b hhx Te ace KoppejiauHM, KOTOpbie

A • ATJieTHMCCKafl

H
OCL JIenTOCOMHa« SftpHCOMHaa

Uepe6panbHa>t

n̂ TaHMe

P hc. 2.



BbiHBJiaioTCfl b paccMOTpeHHbix hsmh KOHCTHTyuHflx; H3 6 o jiee  

neM 500 nyHKTOB, kotopm m h pa3Hbie aBTopbi xapaKTepH3yioT 
KOHCTHTyuHH, TOJTbKO 14 nyHKTOB OKa3aJIHCb B npOTHBOpeHHH 

c npyrHMH, BnojiHe cornacHbiMH Meacay c o6 o io . H o h 3£ecb 
JierKO ycTaHaBJiHBaioTca npHHHHbi p acxoxn eH H a : hjih b MeTone 

HccjienoBaHHH hjih b npe£B3HTbix Hneax, nojioaceHHbix b 0CH0By 

KJiacCM4)HKauHM2).

ri03T0My TaKoe cpaBHeHne n03B0JiaeT, BO-nepBbix, oaejiaTb 

3aKjiioHeHHe o  peajibHOCTH h 6ojibuioM  n odoaH C TB e KoppejiauHH 

B TKnMHHbIX KOHCTMTyuHHX (xOTH HCCJieflOBaTeJIH BblJjeJIHIOT HX 

n o caMbiM pa3JIHHHbIM npHHUHnaM) H, BO-BTOpbIX, B3aHMH0 
AonojiHHTb aaHHbie pa3Hbix aBTopoB h jjaTb 6 o jie e  pa3H ocropoH - 

HIOIO xapaKTepHCTHKy KOHCTHTyuHH ( c m . Ta6jl. 1).

IV. 06ipe npHHHHbi KoppejinipiH b 3hphcomhoh 
H JienTOCOMHOH KOHCTHiyUHHX

PaciuHpeHHaa xapaKTeph cth  Ka THnHHHbix KOHCTHTyuHH Bnoji- 
He nonTBep)icaaeT pe3yjibTaTbi H3yneHHfl k octh oh  chctcmm: 
1) KOHCTHTyuHH, npOTHBOnOJIOXHbie B pa3BHTHH KOCTHOH CH
CTeMbl, npoTHBonojioxHbi h no /ipyrMM uoKajaTCJiHM, 2) caMbie 
pa3JIHHHbie 0C06eHH0CTH 3MpHCOMHOH H JienTOCOMHOH KOHCTH- 
TyUHH 06fl3aHbI OTKJIOHeHHHM B nHTaHHH TKaHeH opraHH3Ma, 
a xapaKTepHbie nepTbi aTjieTHnecKOH KOHCTHTyuHH BbiTeKaioT 
H3 ycHjieHHoro reTeporeHHoro pocTa opraHH3Ma (zjaHHbie no ue- 
pe6paJIbHbIM CJIHUJKOM CKy^Hbl JUIfl 3aKJIIOHeHHfl).

fleftcTBHTejibHo, H3 Ta6jiHUbi yace cpa3y bhaho, h to  cpejm ee3) 
cojjepxaHHe noaaBJiaiomero 6ojibuiHHCTBa H3yneHHbix BeiuecTB 
b KpoBH y JienTocoMHbix noHHxeHO, a y snpHCOMHbix — noBbi- 
uieHO [58, 63]. H o KOJiHHecTBeHHoe pa3JiHHHe nHTaHHH HeH36ex- 
ho conpoBo>*caaeTCfl KanecTBeHHbiMH H3MeHeHHHMH. BemecTBa

2 )TaK, McpHopyuKHtf Hauicji y  mncpcTeHMKOB ( sm pm com ob )  HaiaiOHHOCTb 
K JlHM(J)aTH3My. BbipaXCHHblC JIMM(J)aTHKH, flCHCTBMTCJIbHO, HaCTO 6paxHMOp(J)HbI, 
HO MX 6paXHMOp4>HOCTb, BHAMMO, MHOrO Tuna, 4CM y 3MPMCOMHOH KOHCTMTyUMM. 

KpMTepMM HcpHOpyuKoro —  noKa3aTCJib rmoTHocTM cjioxchhh  —  hc n03B0- 
JIHCT OTflM(|)4)CpCHUMpOBaTb 3TM KOHCTMTyUMM, B APyTMX OTHOlUCHMflX BCCbMa 
pa3JinHHbic. B chctcmc Cnro npcanojiaracTca HaKJiOHHOCTb ko  bccm 3a6o;iCBa- 
h h am  ncpcpa3BMTOM cmctcmhi, HanpHMcp, y  pccnwpaTOpHbix —  k  Ty6cpKyjiC3y 
H K 3CCCHUH3JlbH0H 3M(J)H3eMC. HO nO 3MnMpM4CCKHM AaHHbIM (c m .: [75, 18]), 

pccnMpaTOpHbic HawMCHCC npCApacnoJioxeHbi k  3m 4>h3Cm c , hto  BnojiHe cornacy- 
CTCH C MCCJICAOBaHMHMM CXOflHblX KOHCTMTyUHH B APyTMX KJiaCCH(|)MKauMHX H T.fl.

B pa60TC BCFOAy rOBOpMTCH o CpCflHHX BeJIMHHHaX npH3H3KOB, TaK KaK Mbi 
MMeCM flCJIO JIHIIlb C KOppejIHUHCM TipM3HaKOB C KOHCTHTyUMCH, a 3£CCb, KaK 
OGfcHCHHJlOCb BbllUC, B OTflCJIbHblX CJiyHaflX BCCma MOxeT 6bITb OTKJIOHCHMC TOTO 
hjih apyroro  npH3HaKa o t  npaBMjia.



Ta6jmua 1
T/iaBH bie HepTbl OCHOBHblX KOHCTHTyUMOHa/lbHbIX TMnOB (COCTaB/ieHO Ha OCHOBaHMM COnOCTaB/ieHMR ^U TepaTypH blX flaHHbIX

c o r jia c H o  6o/ibiunHCTBy aB T o p o B )

Tnn  jienTOCOMHbift 

(aCTCHHHeCKHft)
Twn aTireTMqecKMft Tnn aiipHcoMHbift 

(nHKHMHeCKMft)
Tnn uepe6paJibHbiii TMn cpejiHMft

ripH3HaKH
Y3Kan apTepwa^rbHaH 

CMCTeMa, Macro 

KanejibHoe cepaue, 
JTMM(|)aTM?eCKaH 

TxaHb pa3BHra

H acTo MMTpajibHoe 

cepzwe, jiHMci>a~

TMHecKan TKaHb 
pa3BMTa

IIlHpoKan 
apTepMajibHaa 

CKCTeMa, jTHM$a- 
TMHecKMe xeire3bi 

He pa3BHTbI

1 2 3 4 5 6

BpeMH BblHBJieHMH 
Tuna

# 0  C03peBaHM« Ilocire  co3peBaHH5i # 0  C03peB3HMH riocjie co3peBaHMA -

Xapaicrep nocTapeHHH PaBHOMepHoe,
MejyieHHoe

- HepaBHOMepHoe,
paHHee

- -

OyHKuH0Ha^bHa« 
cnoco6HocTb OpraHOB

B o6iueM noHjDKeHa - B oSmeM noBbimeHa - -

KOHUeHTpaiJHH 

reMor;io6HHa, 
Ka^bUHH, KaTa^a3bi, 
jiHna3bi, MoweBoti 

KHCJioTbi, caxapa, 

xojrecrepMHa b kpobm

IlOHMXeHHaH Cpe^Hsw noBbiiueHHafl

KoHueHTpaujw
npoxea3bi

IloH M xeH a IlOBbiiueHa IloHJDKeHa - IloBbiiueH a
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1 2 3 4 5 6

K o H u e H T p a u n fl f r io B b im e H a CpeflHHH r io H H a c e H a - -
iiHacTa3bi

CoejiHHMTejibHaH B ju ia a ,  xoth r n n e p T p o ^ M p o B a H a SnacTMMHan, - -
TK3Hb KOJIMHeCTBeHHO 

6uiM3Ka K  H o p M e

nojiHoueHHan, xoth 
KOJTMHeCTBeHHO 
6 jIM 3K a  K  H O pM e

CocTOflfHue B a ro T O H M fl - C MM naTM  KOTO HM fl H eyC TO ttH KB OC Tfe -

B ereT aT H B H O ft

H ep B H O ft CMCTeM bi

C e K c y a ^ b H a R H e 5 o jr b iu a H Cpe^HHH MJIM B b ic o K a n - -
B bipa^C eH H O CTb B b ic o K a a

0 C 0 6 e H H 0 C T H rMnonapaTMpeo- lM nepTM peO M A M 3M  (?), T M n ep TM p eo im M 3M  (?) - -
3HJXOKPMHHOH HJIM3M (?) r a n e p n M T y H T a -

CMCTeMbi PM 3M  ( ? )

06m ne n p e o 6 jia ,a a H M e H a c T b ie  o c T p b ie B m o j io j i o c t h  n p e - Tnn naTOirorHH HaM6oiree 3 jio p o B B ift

n a TO J io rM H ecK M e XpO H M H eCKH X 3a5 o ireB aH K 5 i B 0C X 0 ^ H 0e  3 jio p o B b e ; HeCKOJIbKO 6 j iM x e

n e p T b i 3 a 6 o jie B a H H H  H an (B 0 0 6 m e  r a n OTKJIOHeHRH OT HOp- k jie n T 0 C 0 M H 0 M y ,

O C TpbIM M ; HHtJieKUHH peaK U M M  6 jiH ^ce M b i b o  B T o p y io  n o j r o - HeM k  r iM K H H ^ ec -

H aC Tbl, BHJlbl, K nMKHHMeCKOMy, BM H y x m 3h m ; n p e o 6 - K O M y ( ? )

C XOpOUIM M  MCXQHOM n eM  k  a c T e H H ^ e c K O -  

M y ) ;  M H ^ e ia xH M  

6 o J ie e  a n i ia e M ir a e c -  

K o r o  x a p a ic r e p a

jia a a H H e  x p o H M H e c -  

KMX 3a6ojieBaHMH 

H a n  OCTpbIM M ; 

MH^eKUMM peAKM, 
O C Tpb l, HaCTO 

C IUIOXMM MCXOJIOM

KOPPEJUIUMH 
B 

CTPOEHMM 
HEJIOBEHECKOIX) OPRYHM3MA



1 2 3 4 5 6

3a5ojieBaHH«,
He CBOftCTBeHHbie 
naHHOMy Tuny

3a6ojieBaHH5i,
K KOTOpbIM JiaHHblH
ran  npeapacnojioxeH

Eo/ie3HH o6MeHa, 
cionepo3 (ecjiH 
6biBaer, t o  

nepHtJ) epHHecKMft), 
3M(Jw3eMa, 
ranepTOHHH,
6ojie3HH cepaeqHO- 
COCyUHCTOft CHCTeMbl

Ty6epKyjie3,
aHeMRH, axHJiHH, 
aTOHHfl, 3HTeponTO3, 
3a6oJieBaHHH 
c xapajcrepoM 
H3HaiUHBaHHj{ 
(cep;m e); qacTbi 
HeBp03bI, 
nep^opauHH  
h ^ecTpyioiHH npn 
anneHUHUHTe

iHIiepTOHHH, 
(J)H6p0MaT03, 
peBM aTHHecKHe 
3a6oJieBaHH^ Bcex 

bh ao b , nraBHbiM 
06pa30M
He no^arpH^ecKHe, 
HepBHbie
jlHcnencHH, KHCJibift 
KaTap, xienTHHecKaa 
«3Ba, HepBHbie 
H KOHCTHTyUHOHaJIb- 
Hbie 3a6ojieBaHMH 

cepjxua, 5ojie3HH 
noneK (peace, neM 
y iih khhk ob )

Ty6epKyne3,
3HTeporrro3

Eone3HH o6MeHa, 
oco6eHHo 
no^arpHHecKHx 
BHAOB, CKJiep03, 
KaMHH neneHn; 
6oire3HH noneK, 
rHnepTOHHSf, 
XHpoBoe 

nepepoxaeHHe 
cepjiua, 3M$H3eMa, 
HaKJIOHHOCTb 
K 3HHO- 
H 3K30reHHbIM 
T0KC3MHHM

Ty6epKyire3 
(h o  MeHbiue, MeM 
y irenTOCOMHbix)

Eoire3HH riraBHbiM 

06pa30M He kohcth - 
TyuHOHaJibHoro 
xapaKTepa, ocTpbie 

HHtJjeKUHH 
(npeHMymecTBeHHo 
snujieMHHeciCHe), 
3a6ojreBaHH« 
abixaTejibHbix nyreft, 
acejryjioHHO -KHineq - 
Hbie ( ho  MeHbiue, 
neM y MbimeHHoro 
Tuna)
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B OpraHH3Me npMHHTO AeJlHTb Ha KOHCTpyKTMBHbie M o6MeH- 
Hbie [33]. IlepBbie cocTaB^HioT caMyio CTpyKTypy opraHH3Ma 
(npHMep — MHonie 6ejiKn), BTopbie c jiyxaT  b ochobhom mctom- 
HHKOM 3HepTHH H nJiaCTMHeCKMM MaTepMaJlOM (yrjieBQZJbl, XMpbl, 
cojtm). BepHee, ouHaKo, cHMTaTb, mto BCHKoe BemecTBo b M3- 
BeCTHOM CTeneHM HBJIHeTCfl M KOHCTpyKTMBHblM M o 6MeHHbIM, — 
ouho 6ojibuie, Apyroe MeHbiue. B HeK0T0p0M KOJiMnecTBe 
(«KOHCTpyKTHBHbIM MMHMMyM» BeiUeCTBa) B CTpyKTypbi BXOAHT 

h yrjieBoubi h xnpbi, m h x  HaxouflTuaxe y xm bothm x, nornGuiMX 
o t  rojioua. C upyron eropoHbi, m coeraBJiflioiuHe CTpyKTypbi 
opraHH3Ma nojiHoueHHbie 6e;iKH (o c o 6ch h o ' ecjin ohm b H3- 
6biTKe) b M3BecTH0M MacTM pacnaaaioTCH m cjiyxaT  hctohhhkom 
3HeprMM ( « o 6MeHHbiM M36biT0K» BemecTBa). Il03T0My Bee fiomtm 
BemecTBa b opraHM3Me m oxh o pacnojioxMTb b stom  othouichmm 
b HeKOTOpbiM pnj\. Ha oahom KOHue paua 6y,ayT HaM6o;iee koh- 
CTpyKTMBHbie BemecTBa (MacTb 6e;iK0B m (J)epMeHTOB), KOTOpwe 
KOHCTpyMpyiOT M HanpaBJIfllOT XM3HCHHbIM npouecc, HO CaMH 
Majio pacxo^yioTca; Ha upyroM nojuoce — BemecTBa, MMeiomne 
Majioe K0HCTpyKTMBH0e 3HaMeHMe, ho ynacTByiomHe b o 6MeHe 
nOMTM HCKJIIOMMTeJIbHO, KaK MCTOMHMK 3HepTMM.

npM rojio^aHMM b nepByio onepeub CTpa^aioT 6ojiee o 6MeH- 
Hbie BemecTBa, npM ycmjichhom KopMJieHMM ohm x e  HaKonjiHioT- 
ch CMJibHee. BoJiee KOHCTpyKTMBHbie BemecTBa MeHee M3MeHMMBbi 
no couepxaHMio [74, 87, 99]. 3Ta x e  3aK0H0MepH0CTb Ha6juo- 
AaeTca m TaM, rue 0flH0BpeMeHH0 onpeuejiajiMCb pa3JiMMHbie 
BemecTBa y smpmcomhom m JienT0C0MH0M KOHCTMTyuMM [58]. 
TaK, MeHbiue Bcero 3tm KOHCTMTyuMM pa3jiMHaioTCfl no KaTajia3e, 
6ojiee — no reMorno6HHy m 3pMTpouMTaM m em e 6o;iee — 
no KajibuMio KpoBM. TaK x e  m b TKaHflx: 6ojibiue Bcero pa3jiHHHH 
no xMpoBbiM OTJioxeHMRM m 3HaMHTejibH0 MeHbiue no 6e;i- 
kobmm BemecTBaM. 3 t o  x e  npeo6;ia^aHHe o 6MeHHbix BemecTB 
y 3MpMC0MHbix m 0TH0CMTejibH0e npeo6jia,uaHHe kohctpyktm b- 
hh x BeiuecTB y jienTocoMHbix BbipaxaeTCH bo MHoroM .upyroM. 
06MeHHbie BemecTBa HBJisuoTCfl 3HepreTHnecKMM mctomhhkom 
JUia CaMbIX pa3JIMMHbIX 4>yHKUMM. OTdOfla, MX OTHOCMTejIbHOe 
yMeHbuieHMe CB«3aHo c noHMxeHMeM ^hku m m  y jienT0C0MH0M 
KOHCTMTyuMM, a OTHOCMTejIbHOe yBeJiMMeHMe y smpmcomhoh — 
C nOBblUieHMeM 4>yHKUM0HaJIbH0M Cn0C06H0CTM.

B HacTHoem HaM.ueH0 6biJio, mto 3HuoKpHHHbie npenapa- 
Tbi M3 OpraHOB rojio.uaK)mHx xm bothmx o6;ia^aioT MeHbinen 
aKTMBHOCTbK) [33], t. e. hx KOHCTpyKTMBHaH CTpoMa CTpa^aeT 
MeHbiue, MeM o 6MeHHbie BeiuecTBa HHKpeTa. 3 t o  BepoaTHo 
OTMacTH m JiexHT b 0CH0Be 3H^OKpMHHbix npezipacnojioxeHMM — 
b CTOpoHy noHMxeHMfl y JienT0C0MH0M KOHCTMTyuMm (runonapa- 
TMpeoHuM3M, noHMxeHMe ceKcyajibHOM Bbipaxehhoctm [29, 49]



h noBbiLuennfl —  y smpmcomhom (mMTOBMAHaa xe;ie3a, ceKcy- 

ajibHaa CMCTeMa)4̂ . AHajiorMMHo 3T0My pa3JiMMMe bo BHeuiHefi 
ceKpeuMM xejiymca [61] m t .a .

CoOTHOUieHHe o 6MCHHblX H KOHCTpyKTHBHbIX BemecTB MO" 
xeT  npojiMTb CBeT m Ha xapaicrep coeAMHMTejibHOM TKaHM. 
B [77, 781 b KyjibTypax TKaHeii noKa3aHo, mto sjiacTHMecKHe 
B0Ji0KHa o6pa3yioTCH no3xe KOJUiareHOBbix, t . e. npM 6ojibuieM 
KOJiHMecTBe BemecTB 06MeHH0M rpynnbi, BbiAejiaeMbix KjieTKaMM. 
OMeBMAHO, mto 3MpHC0MHaa kohctmtyuhh BMecTe c npeo6jia- 
AaHMeM 06MeHH0M rpynnbi AOJiXHa HMeTb T aoce  npeo6;iaAaHHe 
B pa3BHTHM 3JiaCTMMeCKMX 3JieMeHT0B CpaBHMTeJIbHO c jienToco- 
MHOPi KOHCTHTyUMeH.

Y3Kaa apTepHajibHaa CMCTeMa m MacTO KanejibHoe cepAue 
jienTocoMHbix, no-BHAMMOMy, TaiQKe o 6« 3aHbi MeHbiueMy HaKon- 
JieHHK) BemecTB M nOHHXeHHOMy ypOBHK) ({tyHKU HH, 06bIMHbIM 

y 3T0M KOHCTHTyUHH. FlOHMXeHHblH TOHyC H MeHbUiafl BH3K0CTb 
KpOBH CnOC06cTByiOT 3AeCb cpaBHMTeJIbHO HH3KMM UH({)paM Kpo- 
BHHoro AaBjieHMa. 3 t o  HapflAy c HeBbicoKOM (J)yHKUHeM testes 
M APyrMX 3HA0KpHHHbIX OpraHOB C03AaeT MeHblUMe CTMMyJlbl 
K pa3BHTMIO CepAeMHO-COCyAMCTOM CMCTeMbI, MeM y npoTMBono- 
JIOXHOM KOHCTMTyuMM.

O co6oe MecTo 3aHMMaeT AMacTa3a, coAepacaHMe kotopom 
b kpobh noBbiiueHo y jienT0C0MH0M m noHMxeHO y smpmcomhom 
KOHCTMTyuMM [63]. X oth  AMacTa3a MMeeT OTHoineHMe k 06pa30- 
BaiiMio caxapa, pa3JiMMMfl ee KOHueHTpauMm y npeACTaBMTejieM 
3TMX KOHCTMTyuMM npOTMBOnOJIOXHbl pa3JIMMMflM B K0HU,eHTpa- 
uhm caxapa. 3 to  HBJieHMe aHajiorMMHO noBbiuieHMio 4>oc4>aTa3bi 
npM noHMxeHMM c^occfropa y paxMTMKOB [31]. Caxap kpobm, 
HapaBHe c He6ojibinoM rpynnofi ApyrMx BemecTB — cojieM, 
onpeAeJiaiomMX (})H3HMecKHe KOHCTaHTbi [23], HBjiaeTcfl Beme- 
ctbom nepBOM He06x0AMM0CTM. CoxpaHeHMe ero KOJiMMecTBa 
B KpOBM Ha AOCTaTOMHOM ypOBHe — XM3HeHH0e Tpe60BaHMe 
opraHM3Ma. Ho 3anacbi rjiMKoreHa m ApyrMx mctomhmkob caxapa 
y JienTOCOMHOM KOHCTMTyuMM nOHMXeHbl, H MT06bI o 6ecneMMTb 
nocTynjieHMe M3 hmx caxapa b 6jim3kmx k HopMe pa3Mepax, 
HaAO yCMJIMTb aKTMBHOCTb Cn0C06CTByK>mMX 3T0My ({)epMeHTOB, 
B MaCTHOCTM, AMaCTa3bI. TaKMM 06pa30M, 3AeCb Mb! HMe- 
eM BTOpMMHoe npMcnoco6jieHMe, o 6ecneMMBaiomee XM3HeHH0 
He06X0AMMyi0 ({tyHKUHIO y JienTOCOMHOM KOHCTMTyUMM5).

Ka3aBIUCCCH HenOHHTHbIM, eCJIM CMMTaTb TMnH4HyiO KOH- 
CTMTyUMK) CJICJXCTBMCM 3HAOKpHHHbIX OTKJTOHCHMM (m O  MMCCT MCCTO HHOr^a, 

HO HC HBJIHCTCH npaBMJIOM), HO CCTCCTBCHHOC, CCJ1M paCCMaTpMBaTb SHAOKpHHHOe 
OTKJlOHCHMe KaK CJie^CTBMC 06m eii KOHCTHTyUMH.

E c j ih  b c p h o  npe^cTaB J iC H M e ( c m .: [ 9 1 ] ) ,  h t o  CH M naTHKOTOHM H c n o -  

c o G c T B y e T  c o c t o h h m io  t o t o b h o c t h  o p ra H M 3 M a  k a c h c t b h io , a  B aroTO H H H  —



Mto KacaeTca naTOJiorKK, to  ee cocTaBJiaioT ABe, rpaHMMaiuHe 
M exay co6oh h nepenjieTaiomHecH rpynnbi HaneHHM: 1) Mpe3Mep- 
HOC yCMJieHHe HOpMaJIbHbIX MepT KOHCTMTyuMM H 2) HBJieHMH, 
BbrreKaiomne M3 cBoeo6pa3Hotf peaKUMM KOHCTMTyuMM. Pan 
rrpenpacnojioxeHHM jienTocoMHofi koh cth tyu h h  noMTH npaivfo 
onpeflejiaeTca -noHKxeHneM 3anacoB (Ty6epKyjie3 JierKnx, JierKO 
pa3BMBaiOLU,HMCH Ha nOMBe nOHH)KCHHOrO nHTaHHH, aHCMKfl) 
HJIK (J)yHKUHM (aTOHHH, aXKJIKfl). BflJIOCTb COe^HHHTeJlbHOM 
TK3HH, THnOTOHHH MbILIieMHOH TK3HH H He/lOCTaTOMHOC XKPOOT- 
JioxeHKe cnoco6cTByioT y JienTocoMHbix pa3BKTKio 3HTepomx)3a, 
p e w o  B03HMKaiomero y swpKcoMHbix [81, 60]. Ocjia6jieHHaa 
(J)yHKUMOHajibHaH cnoco6HocTb opraHa, He cooTBeTCTByiomaH 
npen'baanaeMbiM k HeMy Tpe6oBaHH«M, M oxeT  Bbi3BaTb npe- 
acaeopeMeHHoe H3HaiuHBaHHe (cepjm e — [58 ]). HaKOHeu, ecjiM 
BepHo yTBepxaeHMe, mto y jierrrocoMHOH KOHCTMTyuHw name, 
MeM y Hpynix, BCTpcMaeTcn cxK30({)peHKfl ( [29, 1 ]), t o  s to  Bnoji- 
He rapMOHnpyeT c npeacTaBJieHneM 06 stom  3a6ojieBaHMM KaK 
o pe3yjibTaTe KCTomaeMocTu uempajibHOH HepBHOM CMCTeMbi.

Ta x e  ocjia6jieHHaa 4>yHKUKH cKa3biBaeTca b noHnxeHHK 
HMMyHHTeTa [17, 1, 70], bo bchkom cjiyMae HecneuK(|)KMecKoro 
(MecTHan h o 6maK TeMnepaTypHaa, 3KcyaaTHBHaa h zipyrne peaK- 

UMh). WH({)eKuMH JierMe BHe^paeTCH b  opraHMJM jiem ocoM H oro6), 
ho 3aTO Bbi3biBaeT He TaKyio 6ypHyio peaKUKio, KaK y awpH- 
coMHoro, w 6ojiee BHJioe TeMeHKe [81, 17, 1] iKnepsprHMecKafl 
peaKUHH 3MpHcoMHbix caMa no ce6e M oxeT  6biTb npHMHHOM 
Taxe jio ro  TeMeHHa c ojioxmmk KcxojjaMH [17]. Ho Haiio ynecTb 
m Apyroe. BcHKaH HHcfceKUKH, a a x e  b otcytctbm h TeMnepaTyp- 
Hoii peaKUHH, Bbi3biBaeT ycmieHHbiw pacna# 6ejiKOB (EeHeAKKT, 
f l io  Eohc no [33, 95]). 3 t o  co3^aeT 6ojibuiyio hjik MeHbmyio 
MHTOKCMKauHK) npo/xyicraMH HenojiHoro pacnaaa. Ho pacnaay 
nojjBepxeHbi, KOHeMHO, b nepByio OMepe/Xb HeycTOHMHBbie rpyn- 
nw BemecTB, t . e. o 6MeHHbie, kotopmmh 6oraTa siipHcoMHan 
KOHCTHTyUHH. H03T0My y 3MpHCOM HbIX He TOJlbKO CHJIbHee 
peaKUHH Ha 6ojie3Hb, ho jja x e  npH paBHOH peaKUMM ao jixH a  
6biTb CHJIbHee BTOpHMHan HHTOKCHKauHH, mto onHTb yxyzuuaeT 
TeMeHHe npoueccoB.

HaJtCHHHM aCCHMHJlHUHH, TO nOBCflCHMC BCrCTaTMBHOM HCpBHOM CMCTCMbl MOXCHO 

6bl TOJIKOBaTb CXOflHO C flHaCTa30M. TaM, rflC HaKOIUICHMC nOHMXCHO (iicn - 

TOCOMHaa KOHCTMTyUMH), TaM, 04CBMJIH0, pCryjIHTOpHafl (J)yHKUMH HCpBHOM
CMCTeMbi AOJiXHa cnoc06cTB0BaTb accMMMjiauMM (BaroTOHMa) (cm.: [63], Locwy 
no: [48]); m Hao60p0T — flocTaT04Hbic 3anacbi (3ftpMC0MHaa kohctmtyumh)
n03B0JIHK)T yCMJIMTb TOTOBHOCTb K flCMCTBMIO, CBH3aHHyiO C AMCCMMMJIflUMCM 
(cMMnaTMKOTOHMH).

3 to  HJunocTpMpyeTCH m Ha napa3MTapHbix 3a6ojieBaHMax: octpm u m  6br^M 
HailaeHbi b 73 % y  acTeHMHCCKOft (jicm ocoM H oft) m TOjibKO b 16 %  y  hm khm ^cckom 
(3 mpmcomhom )  KOHCTMTyuMM (PyaHCB no: [70 ]).



3Ta 6jiaronpHHTHaa nj\n HHTOKCMKauHH noHBa, b BH#e 6oraT- 
CTBa Jia6MJIbHbIMM o6MeHHWMH BemeCTBaMM, B006me 06'bHCHHeT 
HaKJi0HH0CTb 3MpMC0MHbix ko BCHKoro po#a HapymeHHHM o6Me- 
Ha, b tom MMCJie 3HHoreHHbiM [76, 29, 63, 27, 54]. W BHyrpeHHHe
H BHeiUHHe OTKJIOHeHMH yCJIOBMH BbI3bIBaiOT y HHX 6oJibiune 
hjim MeHbiuHe HHTOKCMKauHH, noBpeacaaiouiMe napeHXMMaT03- 
Hbie KjieTKH noflxejiyaoMHOH xe.ne3bi, noneK, cepaua h t. jx. 
OTCiOAa — xnpoBoe nepepoacaeHHe cep/xua, cKJiepoTMnecKHe 
H3MeHeHHH cocyzioB m Becb cneKTp 3a6o.neBaHHH o6MeHa, TaK 
nacTO pa3BMBaiomHxcH y 3MpHCOMHbix (KaMHM noneK h neneHH, 
no^arpa, £Ha6eT h t. jx.). CKJiepo3y cocy^oB, noMHMO noBpe- 
aCACHMH KJieTOK M BblCOKOrO CO^epXaHMH JIHnOH£OB B KpOBH, 
Hec0MHeHH0 cnoco6cTByeT noBbimeHHoe KpoBHHoe .zjaBJieHHe 
3HpMcoMHbix [27, 58, 63], pa3BHBaiomeecH BCJieACTBHe BbicoKoro
TOHyca CepneMHO-COCyilHCTOM CMCTeMbi, nOBbllueHHOH BH3KOCTH 
Kpon>i, a nnGijxa m BTopjrino BCjic.zicTiiHC mjjtgkciikqumh. H o  no- 
BbiiueHMe AaBJieHMa Bcerna npoMCxoAMT HepaBHOMepHo: 6ojibiue 
b ueHTpajibHbix cocynax h MeHbiue Ha nepncfrepMH. n03T0My 
KpynHbie apTepMM y s m p h c o m h m x  06biMH0 CTpa^aioT b nepByio 
onepeAb. HanpoTMB, y jieriTocoMHbix, rue penKO noBbiiueHHe 
KpoBHHoro naBJieHHH, ueHTpajibHbie apTepwM HaxoAflTca b 6ojiee 
6jiaronpnHTHOM nojioxeHHH, h ecjin kjictkh Bee ace noBpeacaa- 
i o t c h  h CKJiepo3 pa3BHBaeTCH, t o  n a m e  nepucfrepHHecKHH [58]. 
M t o  KacaeTca pa3JiHMHbix H a p y m e H H ii o 6MeHa, t o  H a (}>OHe noBbi- 
uieHHoro HaKoruieHHH Be mecTB jx a x e  He6ojibiuHe noBpeacaeHHH 
KJieTOK, npoxoAH He3aMeTHO y JienTocoMHbix, y s h p h c o m h o h  

KOHCTHTyuHH MOryT BblflBJIHTbCfl B BH^e naTOJIOrHMeCKHX OT- 
jioaceHHM (KaMHM neneHH h noneK, CKjiepo3, no^arpa) mjim 
yrjiy6;iHTbCH Gjiaroaapa to #  Harpy3Ke, KOTopyio H36biT0HH0e 
HaKonjieHMe AaeT noBpeacaeHHbiM KjieTKaM (6ejiKOBaa Harpy3Ka 
H a noM eM Hbie KjieTK H  h t .jx.).

Pe3ioMHpyfl Bee, mm MoxeM cKa3aTb, mto K0Jiw4ecTBeHH0e 
pa3JiHMHe b nHTaHHH TKaHeii, c HeH36exHbiM, BbiTeKaiomHM 
H3 Hero KanecTBeHHbiM ero H3MeHeHHeM JieacHT b OCHOBe 
BCeX XapaKTepHbIX 0C06eHH0CTeM JienTOCOMHOM H 3ftpHCOMHO*I 
KOHCTHTyuHH.

M t o  x e  o 6 y c jio B JiH B a e T  p a 3JiH H H oe nH T aH H e s t m x  K O H CTH Ty- 

UMH?
HeKOTOpbie HccjieaoBaTejiM, npHnaBaBiuHe eMy peiuaiomee  

3HaMeHHe [93, 27], HCKaJlH npMHHHbl B pa3HOM pa3BHTHH CMCTeM 
HaKonjieHHH h pacxofloBa h h h (nnmeBapHTejibHOM a jxp .). OAHa- 
ko onbiTbi noKa3biBaioT, hto OTKjioHeHMa nHTaHHH opraHH3Ma 
b uejioM coBepmeHHo HepaBHOMepHO OTpaxaioTca Ha pa3JiHHHbix 

CHCTeMax h opraHax. B to  BpeMH KaK o # h h  h3 hhx (HepBHaH 

CHCTeMa h jx p.) He H3MeHHioTCH coBceM, npyrHe, HanpMMep,



OpraHbi flBHXCHMH, H3MeHHIOTCH B pOCTe M pa3BMTMH [35, 85J. 
OpraHM3M pearHpyeT npncnoco6HTejibHO, coxpaHHH nocroHH- 
HbiMK Han6ojiee ueHHbie opraHbi h TKaHM 3a cneT apyrnx, 
MeHee ueHHbix. M exay  TeM, y jienTocoMHon h smpmcomhoh 
KOHCTHTyUHH pa3JIMHMH 3aTparMBaiOT Bee CHCTeMbI 6oJiee HJIH 
MeHee paBHOMepHO, ot kocthoh r o  BHyTpeHHHX OpraHOB h HepB- 
hoh CMCTeMbi, h noMTM He OTpaacaKyrcH Ha npoueccax pocTa, 
CBH3aHHbIX C pa3MHOXeHHCM KJieTOK7). Il03T0My pa3JIHMHH 3THX 
KOHCTHTyUHH He MOryT 3aBMCeTb OT npOCTOrO KOJIMMeCTBeHHOrO 
pexHMa nHTaHHH hjih ot aeHTejibHOCTM, HanpHMep, nnmeBa- 
pHTeJIbHOH CHCTeMbI, fleHTeJIbHOCTH BHeUJHeH no OTHOUieHHIO 
k apyrHM opraHaM. W3MeHeHbi npoueccbi b caMMX TKaHHX. 
IlapajiJiejiM3M nHTaHHH Bcex TKaHen, omcbmuho, o6H3aH 3^ecb 
cxo^cTBy b npoueccax 3cchmmjihumm m TpaTbi b caMHx KjieTKax 
TKaHen8). riapajiJiejiH3M 3tot MoxeT 6biTb nopoacaeH BHeuiHHMH 
(KJieTKaM) npMMHHaMH (TOKCMHbl, BHTaMHHbl, SHflOKpHHHbie 
(})aKTOpbi), KOTOpbie HcMCTByiOT npHMO Hd Bee TKaHM, He noHua- 
nan n on  jjencTBHe peryjiHpyiomnx MCxaHM3MOB, 3amnmaiomHX 
HanGojiee BaxHbie opraHbi. Oh MoxeT 3aBHceTb Taioice ot Bpo- 
>icaeHHbix npHMHH, TaK KaK Bee kjictkh ojmoro opraHH3Ma 
npoMcxo^HT M3 ojiHoro HMua h nojiynaiOT ot Hero OAHHaKOBbie 
npennocbuiKH k ycBoeHMio (m TpaTe) nHTaHHH H3 BHyTpeHHeft 
cpenbi opraHH3Ma. M AeHCTBHTCjibHO, pna B03/ieMCTBHfl pe3- 
ko cABHraeT KOHCTHTyunio: np0(j)eccH0HajibHbie ycjioBHH [58], 
MHTOKCHKauHH [8] C03#ai0T 3HaMHTeJIbHbie M3MeHeHMH (J)OpMbIj 
b to BpeMH KaK npocToe BHeuiHee noBbiuieHHe hjih noHHxeHHe 
nHTaHHH He MoxeT npeBpaTHTb JienTocoMHyio KOHCTHTyunio 
B 3MpMCOMHyiO MJIM 3ftpHCOMHyiO B JienTocoMHyio [29, 35, 85].

TaKHM 06pa30M, pa3JIHHMH JienTOCOMHOH H 3MpMCOMHOM 
KOHCTHTyUHH m oxh o BHjjeTb b napajuiejibHon Cn0C06H0CTM pa3- 
HblX TKaHeM K aCCMMHJIHUMM H flMCCMMHJIHUMH. C 00TH0lUeHMe 
accHMMJiHUMH/AMCCHMHjiHUMH nopoxaaeT  onpejjejieHHbiM ypo- 
BeHb HaKOnJieHHH9) C COOTBeTCTByiOUIHM eMy KaMeCTBeHHbIM 
cocTaBOM BemecTB. B cboio 04epe;jb, CTeneHb h xapaKTep

HanpMMep, Ha poctc koctm b 3nn4w3apHbix xpamax. Bo3mo>kho, hto 

H pa3JlH4HbIC pa3MCpbI BHyrpCHHMX OpraHOB 3flCCb o6H3aHbl HC pa3H0My pa3- 
MHOXCCHMK), a o6l>eMy JC1CT0K, B 3aBHCMM0CTM OT ypOBHH MX nHTaHHH (cm. [33]).

HCCMOTpa Ha pa3JlH4HbIH XapaKTCp AHCCMMHJIJmMM ((JjyHKUHH) B pa3HbIX 
TKaHHx opraHH3Ma, b ochobc cc bcc acc j io kh t  cxo ahw h  MexaHH3M ( K pohtobckm h  
no [53 ]), SjiaroAapji HCMy h bam ccm m iu ih um h  bo3m o>kch napajuicjiH3M pa3^H4Hbix 
T K a H C H .

OTHOCMTCJibHOC n0 CT0 HHCTB0  HaKoruiCHHfl npH nocTOJiHHO Jtaymcft n o -
BbllllCHHOtf aCCMMHJIHUMM 06l>HCHHCTCH TCM, 4T0 C HaKOnjICHHCM BCUXCCTBa
noBbiuiacTCH h ahcchm hjthuhh (Py6Hcp no  [33], KOTopaa Ha hckotopom  

ypOBHC HaKOnjICHHH HaKOHCU ypaBHOBCIUMBaCT nOCTOHHHyiO aCCMMMJIHUHK). 

P o c t  ahccmmmjihumh 3flccb m oxct 6biTb o6»3aH  KaK pcryjiHTopHbiM HCpBHbiM



HaKoruieHMH onpeAeJiaioT ece THnMMHbie Mepra jienTocoMHon 
H 3MpHCOMHOM KOHCTHTyUHH.

V. OH3H0Ji0rH» h naTOJiorufl opraHH3Ma 
b CBH3H c reTeporeHHbiM pOCTOM

B reTeporeHHOM pocTe m oxh o  BMAeTb 0CH0By pa3JiHMMM 
«u epe6pajibHOM» h «aTJieTH m ec koh»  KOHCTHTyuHH. M3 hmx 6ojiee 
iio jiho 0xapaKTepH30BaHa «aTjieTHMecKaa» KOHCTHTyuHH. XapaK- 
TepHbie MepTbi kocthom CMCTeMbi «aTJieTHMecKoro» TMna mo>kho 
CBeCTM K yCHJieHHOMy pOCTy C BblTeKaiOmHM H3 3TOrO H3MeHeHM- 
eM nponopuHH; xapaKTepHbie MepTbi «u ep e6pajibHOM» kocthom 
CMCTeMbi — k 0CJia6jieHH0My pocTy. I43yMeHMe noKa3bmaeT, mto 
H OCTaJlbHbie CBO^CTBa «aTJieTHMeCKOH» KOHCTHTyuHM MOXHO 
CMHTaTb npHMblM BbipaxeHMeM TOft >Ke OCHOBHOft MepTbi HJIH 
btodmmHbiM cjieacTBHeM H3 Hee. P o c t opraHH3Ma HAeT B006me 
HepaBHOMepHO [83, 35] h npn noAaBJieHHM hjih ycMJieHHH o 6me- 
ro pocTa oahh opraHbi (M03r, rjia3 h t . a . )  noMTH He H3MeHflioT 
CBoero HapacTaHHa, a Apyrne (KOHeMHOCTM, Boo6me KOCTHaH 
m MbiiueMHaa CHCTeMbi) pearnpyioT o co 6eHHo cMJibHo [85, 86, 35]. 
3Ta 3aKOHOMepHOCTb HpKO BblRBJiaeTCH BO BCeM MOp(J)OJIOrHM 
«auieTMKOB» h «u epe6pa;ibHbix». Mo3r jhoacm pa3Horo pocTa 
pa3JiHMaeTca Mpe3BbiMaiiHO Majio [42], b t o  BpeMa KaK KOCTHaa 
CHCTeMa y «aTJieTHKOB» pacTeT Han6ojiee CHJibHO, a y «u e- 
pe6pajibHbix» —  0C06eHH0 cjia6o. OrciOAa, MOKAy npoMHM, 
npoHCTeKaeT pa3JiMMHe b cfropMe MepenHOH kopo6kh: OKpyr- 
jiom m bmcokom y «u ep e6pajibHbix», cyxeHHOM h yzuiHHeHHOM 
y «aTJieTHKOB». BHyTpeHHMe opraHbi no pocTy pacnojiaraioTca 
MeaCAy HepBHOH CHCTeMOH M OpraHaMH ABHXeHHfl.

3a HCKjnoMeHHeM MopcfrojiorMH, cBeAeHHa, HMeiomnecfl
o «uepe6pajibHOM» KOHCTHTyuHH, HacTOJibKO HenojiHbi, mto 
He n03B0Jiai0T cKa3aTb Mero-Jin6o onpeAejieHHoro. HeMHorne 
HMeiomnecH AaHHbie no naTOJiorHMecKHM npeApacnojioxeHHHM 
BepoHTHo xapaicrepH3yioT He KOHCTHTyunio Boo6me, a T0JibK0 
Te MacTHbie cjiyMaH, rAe noHMaceHHbiM pocT cBH3aH c yxyame- 
HHeM nHTaHHH Bcero opraHH3Ma b uejioM (He6jiaronpHHTHbie 
BHeuiHHe ycJioBHa, (fryHKunoHajibHaa cjia6ocTb nnmeBapMTeJib- 
HOH HJIH APyrHX CHCTeM). 3T0 MOXeT OCJia6HTb POCT [85, 35] 
h 0AH0BpeMeHH0 co3AaTb npeAnocbuiKH AJifl naTojiornn, cxoa- 
hom c jienTocoMHofi. TaKMe cjiyMan MoryT nepBbiMM 6pocHTbca 
B TJia3a, HO OHH, KOHeMHO, He THnHMHbl aha ochobhoh Maccbi 
HopMajibHoJi «uepe6pajibHOM» KOHCTHTyuHH, rAe yMeHbiueHHbiM

MexaHM3MaM, TaK H TOMy, 4T0 HaKOnjIHFOTCM npCMMymeCTBCHHO JiaSMJlbHbie 
oSMCHHbie Bew ccTB a, HajiMHuc KOTOpbix yBejiM4MBacT npoucccbi TpaTbi [33].



pOCT MOXCT 6bITb o6«3aH MHOrMM COBepiueHHO HHbIM npMHMHaM 
(paHHeM zui({)4)epeHUHpoBKe TKaHeM, HeajiMMeHTapHOMy yMeHb- 
LUeHMK) TeMnOB pOCTa M T. JX.). ri03T0My OHM He uaiOT noKa 
ocHOBaHHfl AejiaTb KaKMe-jiM6o uonoJiH MTeji bHbie 3aKjnoHeHMH 
OTHOCHTeJIbHO «Uepe6paJIbHOM» KOHCTMTyUMM.

y «aTJleTMMecKOM» KOHCTMTYUMM pa3J!MHMHM B pOCTe op- 
raHOB COOTBeTCTByiOT pa3JIHHMfl B POCTe OTAeJlbHblX TKaHeM. 
B KyjibTypax TKaHeM BHe opraHM3Ma ouhm m Te x e  bjimhhmh 
BbI3bIBaiOT yCMJieHHbIM pOCT CaMbIX pa3JIMMHbIX TKaHeM [92, 84]. 
H o pocT y pa3Hbix TKaHeM ycMJiMBaeTca npn stom HeoiiMHa- 
kobo. OnTMMajibHoe KOJinnecTBO ycMJiMBaiomero pocT BemecTBa 
(3M6pMOHajibHoro SKCTpaKTa, npouyKTOB rMupojiM3a 6e;iKa) pa3- 
jimmho jinn pa3Hbix TKaHeM [92]. B o6meM m 3£ecb ycnjieHMe mjim 
0CJia6JieHMe o6m ero pocTa 6ojibUje Bcero CKa3biBaeTCH Ha TKaHax, 
KOTOpwe B006me 6ojiee cnoco6Hbi k pocTy, — coejjMhMTejibHOM, 
kocthoh , Mbiuie'KHOii, nacTMMHO Ha 3nMTCJ!H5!x m cjia6ee Bcero 
Ha HepBHOM [85, 35, 92], B CBeTe stmx jjaHHbix noHHTHo, h to 
HMeHHO coe^MHMTejibHaH TKaHb, Boo6me HaM6ojiee cnocoGHaa 
k pocTy, TMnepTpo4)MpOBaHa y aTjieTM kob [40], m hto ohm 
0C06eHH0 ck jiohhw  k naT0Ji0rMHecK0My pa3MHoxeHMio coejjM- 
hMTeJibHOTKahhbix 3JieMeHT0B — (j)M6p0MaT03y [59, 58, 19, 39].
nO-BMflMMOMy M OTMeHaeMOe HeKOTOpbIMM aBTOpaMM pa3BMTMe 
JlHM({)aTHHeCKOM TK3HM 3£eCb Ha^O CHMTaTb nepBMHHbIM pe3yjlb- 
TaTOM yCMJieHHOM CnOCOGHOCTM K pOCTy (b npOTHBOnOJIOXHOCTb 
JienTOCOMHOM KOHCTMTYUMM, TJXt 3TO CKOpee BTOpMHHOe CJie£- 
CTBMe KaK BHJIOrO C03peBaHM5I, TaK M HaCTbIX MH4)eKUMM).

n o  6ojibiiiMHCTBy 6moxmmmhcckmx noKa3aTeJieM, KaK m no 
nMTaHMIO KOCTM, aTJieTMHeCKafl KOHCTMTYUMH, eCTeCTBeHHO, 
3aHHMaeT cpe^Hee nojioxeHM e [58]. HcKjnoneHMe cocTaBJia- 
eT npOTea3a, h to  Bep0HTH0 Ha^o oGtHCHMTb noBbimeHHbiM 
6ejiKOBbiM 06MeH0M, 6Jiaro#apfl 0TH0CMTejibH0 m a6c0Jii0TH0 
6ojibuioM MbiuieMHOM Macce10) [33].

IlaTOJiorMH aTJieTMnecKoro TMna c6jiMxaeTCH c naTOjiorM- 
eft cpe^HeM kohctmtyumm  npeo6jia,aaHHeM ocTpbix mh^ k u h m , 
hto HBjiaeTCH cjie^cTBMeM mx 0£HHaK0B0r0 npoMexyTOHHoro 
nojioxeHMH no cTeneHM nMTaHMa. fleMCTBMTejibHO, OTcyrcTBMe 
3HanHTejibHbix HapymeHMM o6MeHa o6ycJioBjiMBaeT t o , hto y stmx 
UByX KOHCTMTYUMM pe£KM XpOHMHeCKHe 3a60JieBaHMfl (3HAoreH- 
Hbie —  KaK y smpmcomob , mjim MMeiomMe 6jiaronpMHTHyio

10) 3 to  othochtch  boo6uic k  c pcahm m  (n o  cxencHM nm aH w a) KOHCTHTyuHHM.
y  JICnTOCOMHbIX MyCKy^aTypa 06bI4H0 3Ha4MTCJIbH0 OTCTaCT B pa3BMTMM OT BHy- 
TpCHHHX OpraHOB H CKCJieTa, y 3ttpMC0MHbIX — OT HCHpOBOH TKaHH H HCKOTOpbIX 
BHyrpcHHHX OpraHOB, HanpMMep, ncHCHM. OTHOCMTCJibHO HaH6oJibincft Mycicy- 

jiaTypw Ha,ao oacHnaTb y  KOHCTHTyunH npoMCHcyrxwHbix. A n a  aTjicTHHCcKoft sto  
ycHJinBacTCH cuxc HBJiCHMHMM reTcporeHHoro pOCTa.



saaoreHHyio noHBy —  KaK HH(j)eKUHH y JienT0C0M0B). B pe- 
3yjibTaTe omnocumejibHO 6ojibiuyio pojib npno6peTaioT ocTpbie 
HH(})eKUHOHHbie 3a6ojieBaHKfl, k otopum  no^BepxeHbi oce koh - 
CTHTyuHM. HanpOTMB, cneuM(J)HMecKHe 3a6oJieBaHHH aTJieTHKOB 
ciwnanbi He c nMTaHHeM, a c reTeporeHHbiM poctom . IIomhmo  
4)w6p0MaT03a, o kotopom y x e  roBopHJiocb, tot x e  reTeporeH
HbiM pocT M oxeT cKa3aTbca h Ha naTOJiorHM cepjma. Pa3BMTne 
cepaua OTCTaeT ot pocTa opraHH3Ma b ueJioM [38, 42], h b pane 
cjiynaeB 3£ecb b nepnoae pa3BHTHfl co3aaeTCfl H3BecTHoe HecooT- 
BeTCTBHe, KOTopoe cKa3biBaeTCH b cepaeMHOH hejjocTaTon hocth. 
y «aTJieTK4eCKOM» KOHCTHTyuHH HBJieHHfl pOCTa BblCTynaiOT 
0C06eHH0 pc3KO, a b HeKOTopbix cjiynaax Moryr 6biTb cbh- 
3aHbi h c yzuiMHeHHeM nepHoaa pa3BHTH«. EcTecTBeHHo, hto 
y 3TOH KOHCTMTyUHH CCpAeHHafl HenOCTaTOHHOCTb H He^Opa3BH- 
THe jioJixubi BbiHBjiHTbCH name h cnjibHee, HeM y npyrHx. B to 
x e  BpeMH, nocjie oKOHnaHHfl pocTa HeKOTopaa nacTb sthx cJiy- 
naeB no jixna iJOCTeneHHO BbipaBHMBarbca, hto h HaGjiionaeTca 
B neMCTBHTejIbhocth [58].

flpyraa rpynna 3a6ojieBaHMM jjo jixH a 6biTb cBH3aHa c ot- 
HOCHTeJIbHblM yBeJIHHeHHeM MblUieHHOH Maccbl. H36bITOK TaKOfi 
Tpe60BaTe;ibH0H tkbhh , KaK MbiuieHHaa, m oxct  6biTb caM hc- 
TOHHHKOM naTOJIOrHH [5]. C  yBeJIHHeHHeM MblUieHHOH Maccbl 
noBbiiuaeTca ypoBeHb 6ejiK0B0ro o6MeHa [33]. B to x e  BpeMH 
pocT noneK (h p*ma npyrnx BHyipeHHHX OpraHOB) 3HaHHTejib- 
ho OTCTaeT ot pocTa MbiuieHHOH CHCTeMbl [42]. B pe3yjibTaTe 
Ha hhx jioxhtch yBejiHHeHHaa Harpy3Ka, KOTopaa BbiHBJia- 
eT h ycHJiHBaeT BcflKyio naTOjiornio, npoxoaaiuyio He3aMeTHO 
y Jipyrnx KOHCTHTyuHH npn HH3KOM ypoBHe 6ejiKOBoro o 6Me- 
Ha. B03M0XH0, HTO H peBMaTHHeCKHe 3a6oJieBaHHH CBH3aHbl 
C OTKJIOHeHHHMH B nOBblllieHHOM 6eJIKOBOM o 6MeHe aTJieTH
KOB. «npH 3JioynoTpe6jieHHH 6eJiKOBOH nnmen Ha6juo,aaioTCfl 
HBJieHHH ayTOHHTOKCHKauHH BCJiendBHe pa3BHTHfl npoueccoB 
mneHHR b KHiueHHHKe, paBHO KaK h HacTynJieHHe noflarpHHec- 
KHX, peBMaTHHeCKHX H HeBpaJITHHeCKHX pacCTpOHCTB» [34].

HaKOHeu, oco6oe MecTO 3aHHMaioT 3HflOKpHHHbie npefl- 
pacnojioxeHHH aTJieTHHecKOH KOHCTHTyuHH (rHnepTHpeo/XH3M, 
rHnepnHTyHTapH3M [29]). TpynHo noKa cKa3aTb, MoryT jih 
ohh BbiTeKaTb M3 reTeporeHHoro pocTa. Ho HecoMHeHHo, hto 
ohh caMH MoryT cnoco6cTBOBaTb ycHJieHHio pocTa. n03T0My 
hx KoppejiauMH c aTJieTHHecKOH KOHCTHTyuneH jioJiXHa 6biTb 
no KpaHHen Mepe oTHacTH o6ycjioBJieHa He OTHouieHHeM cJie^- 
CTBHfl K npHHMHe, a OTHOUieHHeM npHHHHbi K CJie£CTBHIO. 
Ho h TyT, KOHeHHO, cBH3b HjieT Hepe3 t o t  x e  «y 3eji» — nepe3 
ycHJieHHbiH reTeporeHHbiH pocT opraHH3Ma.

TaKHM 06pa30M, Bee OCHOBHbie 0C06eHHOCTH aTJieTHHecKOH 
KOHCTHTyuHH m no MeHbiueH Mepe M op^ojiorH fl uepe6pajibHoft



KOHCTMTyuHH MoryT paccMaTpHBaTbCH KaK HMeiomHe b cBoen 
0CH0Be pa3jiHHH» b pocTe: ycMJieHHOM y aTjieTHMecKOH koh- 
cTHTyuMH, yMeHbiueHHOM —  y uepe6pajibHOH. Ta h j i h  HHan 
CTeneHb pocTa co3£aeT cooTBeTdByioiiiee H3MeHeHHe b nponop- 
UHHX OpraHOB H B COOTHOlUeHHH TKaHeH, KOTOpbie, B CBOIO 
onepe^b, onpejjejiHioT xapaKTep ({)M3H0Ji0rHMecKHX npoueccoB 
h  naTOJiorHMecKHX npeapacnojioxeHHH11).

3aKJiioHeHHe

CneJiaeM KpaTKHe BblBOJJbl. Pa3 B OCHOBe THnHHHbIX KOH- 
cTHTyuHH jiexaT  TaKne npocTbie cj)H3H0Ji0rHHecKHe (})aKTopbi, 
KaK pOCT H COOTHOlUeHHe aCCHMHJIHUHH H AHCCHMHJIH1JHH, TO 
oneBHAHo, mto B036yxaaK)mHH MHoro cnopoB Bonpoc o pojih 
HacJiencTBeHHoro h HeHacjieacTBeHHoro b KOHCTHTyunH pa3- 
peuiaeTca npocTo: Hacjie£eTBeHHOcTb b to h  Mepe onpeaejineT 
npHHajUieXHOCTb K TOM HJIH  APyrOH THnHHHOft KOHCTHTyUHH, 
b KaKOH OHa onpejjejineT pocT h o 6mch. 3 t o  y x e  Bonpoc 
KOHKpeTHoro HccjiejioBaHHfl, ho bo bchkom cjiyMae h Tenepb 
MOXHO CKa3aTb, MTO KOHCTHTyijHH He HBJIHeTCH pe3yjibTaT0M 
TOJibKO HaCJie£CTBeHHbIX (})aKTOpOB. H  XOTH HaCJienCTBeHHOCTb 
BXOAHT B MHCJ10 MOMeHTOB, Onpe/XeJIHIOmHX KOHCTHTyUHK), Ofl- 
HaKO, TeM He MeHee, h ee bjihhhhc M oxeT 6biTb H3MeHeHo 
HJIH npeOAOJieHO BHeiUHHMH B03£eHCTBHHMH, nOCKOJlbKy AeJlO 
H/XeT 0 TaKHX AOCTynHbIX B03AeHCTBHK) ^aKTOpax, KaK POCT 
h o 6MeH. Pa3Hbie npoc})eccHH npHo6peTaioT pa3jiHMHH He TOJibKO 
no Mop4)ojiorHH, ho h no noKa3aTejiHM kpobh. 3 th  pa3jiHMHH 
b cpe^HeM /xaxe 6ojibiue, MeM Mexuiy kohcthtyuhhm h BHyTpH 
npo4)eccHH [58]. B C C C P  nocjie peBOJiiouHH yjiyMiueHne 6w- 
tobmx ycjioBHH o 6ycjioBHJio 3HaMHTejibHoe yBejiHMeHHe pocTa, 
Beca H OKpyXHOCTH rpy^H npH3bIBHHK0B [11], A  pOCT, KaK 
n0Ka3aH0, — ojjhh h3 ochobhwx 4>aKT0p0B, o 6ycjioBjiHBaio- 
IUHX KOHCTHTyUHK). TaKHX £aHHbIX MHOTO. BcHKOe B03fleHCTBHe, 
nOCKOJlbKy oh o H3MeHHeT nHTaHHe Bcex TKaHen hjih reTe- 
poreHHbiH pocT opraHH3Ma, aaeT c/XBHr b cTopoHy to #  hjih 
npyroH THnHMHOH KOHCTHTyunH. 3 th  nyTH npHHuHnnajibHo

,l) M3 3T0r0, K0HC4H0, HC CJICZjyCT, 4T0 BCHKMM aTJICTMK — 6ojibiuoro pocTa 
M BCHKMtf KpynHblft 4CJ10BCK — aTJICTMK. 3t0 BCpHO JUW 60JIbIIlMHCTBa. 
aTJICTH4CCK0H KOHCTMTyuMM xapaKTCpHO OnpCflCJICHHOC COOTHOIUCHHC OpraHOB 
h TKaHcfl, nopoacaaeMOC rcTeporcHHbiM p o c to m . ri0 3 T 0 M y , HanpMMcp, m30jimp0- 
BaHHaa 0CTaH0BKa pocia CKCjiCTa (paHHce co3pcBaHMe m t . a . )  m oxcct coxpaHMTb 
Majibift pocT, a c o o th o iu c h m c  apyrMx OpraHOB m TicaHcft, npOflOJiacaioiUHx 
paCTM, MO>KCT 6blTb  M aTJICTHHCCKMM. B03M 0)KHbI M pa3JIMHHbie flpyTMC CXOflHbie 
cjiynaM, b KOTOpbix b m 3 bccth oA  CTeneHM HapyiuacTca c o o tb c t c tb m c  aaacc TaKHX
CymCCTBCHHbIX npM3HaK0B OCHOBHOM KOHCTMTyuMM.



B03M0XH0 MCn0JIb30BaTb JUIH HaMepeHHOrO H3MeHeHHH KOH
CTHTyuHH. Y xe  Tenepb 3to b HeKOTopon cTeneHH bo3moxho 
nyTeM no,n6opa anzioKpHHHbix, (})apMaKOJiorHMecKHX w Jipyrnx 
(})aKTOpOB M C03£aHMfl COOTBeTCTByiOIHHX yCJIOBHH pa3BHTHH 
h nHTaHHH. Flojinoe x e  ynpaBJieHHe KOHCTHTyunen Tpe6yeT 
M CneUH(j)H4eCKHX MeTOAOB BJIMHHMH Ha pOCT W Ha COOTHOlue- 
HHe aCCMMMJIHUHfl/ziHCCHMHJIflUHfl B KJieTKaX. W pOCT H 06MeH, 
KaK h Apyrne npocTbie npH3HaKH, aaioT o6biMHoe pacnpe/xe- 
JieHMe CO BCCMM nepeXO^aMM MeXfly KpaHHMMH OTKJIOHeHHHMH 
h c npeo6jia£aHHeM cpe^HHx c{)opM. 3 to  0C06eHH0 nojjMepKHBa- 
eT MeTa(J)M3HlIHOCTb pe3KOPO pa3rpaHMMeHHfl pa3JIHMHbIX THnOB 
KOHCTHTyuHM. Pe3KO pa3rpaHHMHB3Tb JienTOCOMHyiO, aTJieTMMe- 
CKyio h Apyrwe KOHCTMTyuh h 6biJio 6bi aHajiorHMHO pe3KOMy 
pa3rpaHHMeHMio, HanpHMep, bmcokmx h HH3KMX jHOAefi12).

TaKxe Hejib3»  pacucHHBaTb KaKyio-jiH6o TMnHMHyio koh cth - 
TyuHio KaK 6ojiee 3AopoByio mjim pa6oTocnoco6Hyio, no cpaBHe- 
hmk) c ApyioM. Kaxaan MMeer cboh cjia6bie h CHJibHbie CTopoHbi, 
KanecTBeHHO HeonHHaKOBbie, ho KOjiMMecTBeHHO He Aaiomne 
eft npeMMymecTB Ha# jjpyron. M o x h o  TOJibKO npejjnoJiaraTb, 
aHajiorHMHO 6ojibuiMHCTBy 6ojiee n p ocrax  npH3HaKOB, mto pe3- 
KMe oTKJioHeHHa b Ty hjih jjpyryio cTopoHy B006me MeHee 
6jiaronpn*iTHbi, MeM cpenHHH m OAHOBpeMeHHO Han6ojiee mho- 
roMHCJieHHaa KOHCTHTyuna [25, 60]. 3 t o  He 3HaMHT, KOHeMHO, 
MTO HeT npe^CTaBHTeJieH KpaMHHX KOHCTHTyuHH, T3KHX xe  
3AOpoBbix, KaK npe^cTaBHTejiH cpenHHx. 06m aa KOHCTHTyuHH 
JIMLLIb Cn0C06CTByeT BblflBJieHHIO OAHHX CJia6bIX MeCT B OpraHH3- 
Me w cKpbiBaeT apyrne. HanpHMep, aftpncoMHafl KOHcmryuHH, 
yBejiHMHBaa Harpy3Ky Ha noMKH h cTeHKM cocy^oB, BbiHBjiaeT 
hx cjia6ocTb. Ecjih x e  TaKHX cjia6bix MecT HeT, t o  h KpaHHflfl 
KOHCTHTyuHH MOXeT COMeTaTbCfl C npeBOCXOAHbIM 3AOpOBbeM.

3a^aMH AajibHeniuero Hccjie/xoBaHHH, b cb«3h c pa3BHTbiMH 
3aecb npeAnojioxeHHHMH, b ochobhom cboahtch k cJiejjyiomeMy:
1) BbiHCHeHHe npHMbix MeTojjoB onpenejieHMH cn0C06H0CTen 

TKaHen k pocTy h npoHcxo&amero b hhx o6MeHa;
2) H3yMeHHe KOHCTHTyuHH B pa3BHTHHJ
3) H3yMeHMe npHMbIX MeTOflOB M3MeHeHHfl KOHCTHTyuHH;
4) HaxoxA^HMe hobwx cymecTBeHHbix cfraKTopoB (aHajiorHM- 

HO pocTy H COOTHOUJeHMIO acCHMHJIflUHH/zjHCCHMHJIHUHfl, 
onpeAejiHiomHX KOHCTHTyuHH) opraHM3Ma).
H to  KacaeTCH nepBoro, t o  TaKoe npaMoe onpejjejieHHe 

Mpe3BbIMaJlHO yBeJlHMHJIO 6bl TOMHOCTb np0rH030B H 06jierMHJ10 
6bi Bbi6op Tepannn, cooTBeTCTByiomeii KOHcmryuHH.

I2  ̂ KaK r0B0pMJi0Cb Bbiuie, xoth b ochobc aTJicTMHCCKOft h ucpcSpajibHOft 
KOHCTHTyuHM JIOKMT HBJieHHC pOCTa, HC HaflO OTOHCACCTBflHTb JllOflCtf BblCOKOTO 
pocra  c auiCTHKaMH, a HH3Koro pocTa c ucpcSpajibHbiMM.



He Tpe6yioT noacHeHHH BTopaa h TpeTba 3a#aMH. Ho Ha ne- 
TBepTOM nyHKTe Ha^o ocTaHOBMTbca. KoMrmeKCbi CB«3aHHbix 
Meacay co6ok> npH3HaKOB, no m ropbiM  pa3JiHMaioTcfl opraHH3- 
Mbl, MoryT 6bITb CaMblMH pa3HbIMH. B OCHOBe OAHHX JieXHT 3HJXO- 
KpMHHaa xejie3a (HanpHMep, KOMnJieKC, pa3JiMMaiomMH kohcth - 
TyuHH c rnno- h rHnepTHpe030M), b ochobc zipyrnx — ycJioBMfl 
pa3BMTHfl (HanpHMep, HejjOCTaTOK M H36bITOK ({)H3HMecKOH Ha- 
rpy3Kn) h t. jx. 3aecb 3HjxoKpHHHaH xejie3a mjih ycjioBHH pa3BH- 
thh cBH3biBaioT npH3HaKH b ycTOMMHByio rpynny h nrpaioT pojib 
aHajiorHMHyio tom, KOTopyio b thhhmhwx KOHCTMTyuMax nrpaeT 
o 6MeH HJIM POCT. Ho OTHOlueHHe acCHMHJlHUHH/AHCCHMMJlHUHH 
b TKaHHx h pocT hrpaioT b peajibHbix ycJiOBHax 6ojibiuyio pojib: 
B HacejICHHH OHM (})aKTMMeCKM 06yCJI0BJIHBai0T 60JIblUHH pa3MaX 
H3MeHMHBOCTH, UIMpe 3aTparMBaiOT pa3JIHMHbie npH3HaKM, MeM, 
HanpHMep, KaKaa-HM6y£b 3H,zxoKpMHHafl x e ; ie 3a. B MacTHOCTH, 
3TO npOHCXOAMT H nOTOMy, MTO Ha HHX OTpaxaiOTCfl M BCe 
3TM (j)aKTOpbi: 3HH0KpMHHbIC XCJie3bI, yCJIOBHfl pa3BMTHH M T. 
Ohh KaK 6bi B6HpaioT 3th  bjihhhmh, cyMMHpyioT hx m no# HX 
neMCTBMeM c^BHraiOT oecb KOManeKC cB«3aHHbix hmh npH3Ha- 
KOB. Ho 3TO He 3H3MHT, MTO HeT ApyrMX JIHHHM pa3JIHMHH H, 
KOHeHHO, Ha^o MCKaTb Han6ojiee BaxHbie M3 hhx h Bbi3biBaiomHe 
Gojlblliyio HX M3MeHMMBOCTb. FlOHHTHO KaKOe 3TO MOXeT MMeTb 
3HaMeHHe. EcJTH Mb] rOBOpHM O 60JIbH0M, MTO OH JienTOCOM, 
3TO rOBOpHT AOBOJlbHO MHOrO O HeM. Ho eCJIH Mbi K 3TOMy 
Ao6aBHM, mto oh aTJieTHK — 3TO co3^acT ropa3iio 6ojiee nojm yio 
h neTajibHyio KapTMHy ero 0C06eHH0CTeM. Ecjim 6bi Mbi MoniH 
HaHTH eme HOByiO, He3aBMCHMyiO OT 3THX JIHHHIO M3MeHMHBO- 
ctm, KOTopaa Taoce  rjiyGoKO xapaKTepH30Bajia 6bi opraHH3M eme 
h c apyrnx ctopoh , t o  nojiHOTa npezurraBjieHHH o KOHCTMTyuHm 
oMeHb B03p0CJia 6bi. He npe^peiuaH Bonpoca o cjiejxyiomeft, 
TpeTben no BaxHocTH Koop/XMHaTe, m oxh o Bee x e  BbicKa3aTb 
npeanojioxeHHe, mto b OCHOBe ee jxojixHa JiexaTb adcojuomHan 
HHTeHCHBHOCTb npOlXeCCOB nHTaHHfl H pOCTa OpraHH3Ma.

O co6yio 3a^aMy npeflCTaBJiaeT Taoce BbiacHeHHe CBH3H M ex^y 
pOCTOM H COOTHOlueHHeM acCHMHJIHlXMfl/flWCCHMMJIfllXHfl. B nep- 
bom npH6iiHxeHHH hx m oxh o cHHTaTb He3aBHCHMbiMH jxpyr 
o t  apyra. H o bo3m oxho, mto 6ojiee TOMHoe H3yMeHHe noKaxeT 
HeGojibUiyio 3aBHCHM0CTb. HanpHMep, M oxeT 6biTb oKaxeTCfl, 
mto JienTOCOM HMeeT 6ojibiue rnaHCOB 6biTb aTJieTHKOM, a 3M- 
PHcom — uepe6pajibHbiM (h jih  Hao6opoT). JXeranm aixm  stm x  

BOnpOCOB M HpyrHM CMeXHbIM BOnpOCaM (KpHTHKa B3rn$moB 
pa3Hbix aBTopoB, OTHOiueHHe k Bonpocy o pacax, MeTonbi 
HCCJiewBaHHH KOHCTHTyuHH h t . jx.) nocBauxeHbi y x e  cneun- 
ajibHbie cTaTbM, McxojxHiiXHe M3 o6m nx npHHixnnoB, M3JiaraeMbix 
b HacToameM pa6oTe.



H a c T o a m a a  p a 6 oTa  6 bm a a o jio a ceH a  b 1935 r. C T ex  n o p  

b coB eTC K oti jiHTepaType noaBMJiHCb Tpn p a 6 oT b i, HMeiomHe 
k Hew npaMoe OTHOiueHHe.

n o  HacTHOMy Bonpocy BbiCKa3ajiCH 3eHKeBHH [20]. Ochobm- 
Baacb Ha HanaeHHOH km oTpnuaTejibHoii Koppejiaunn tojuumhw 
h MHHepajiK3auKn kocth oh B03paxaeT npoTHB npe/xcTabji e h h a , 
hto Mopcfcojiorna acTeHowAHoro (jienTOCOMHoro) Tuna CBa3a- 
Ha c noBbiuieHHoft njiacTHHHOCTbio kocth. He oeraHaBjiHBaacb 
Ha 3TOM Bonpoce noapo6Hee (TaK KaK Bonpoc o njiacTHM hocth 
HBJiaeTCH npe^MeTOM cneuHajibHoii CTaTbH), yKaacy TOJibKO, hto 
3eHKeBHMeM aonymeHa o^Ha H3 nByx oiuh6ok: hjih, BO-nepBbix, 
oToacaecTBjieHHe tohkokocthoctm c acTeHOMUHOH KOHCTHTyunen 
(b to BpeMa KaK TyT HMeeTca Jinuib Koppejiauna) hjih, bo-bto- 
pbix, npe^CTaaneHHe, mto Hajinnne Koppejiaunn nByx aBjieHHH 
c TpeTbHM n03B0JiaeT onpe^ejiHTb Koppejiaunio Me>*cay hhmh. 
0uiH60MH0CTb nocjie^Hero HJiJiiocTpHpyeTCH pa6oToti caMoro 
SeHKeBHMa (Koppejiauna MHHepajiH3auHH c .zuihhoh h tojhuhhom 
kocth). BnponeM w Bbi6op MaTepnajioB (tibia) ju ih peuie- 
hhh ^aHHoro Bonpoca OKa3ajica KpatiHe HeynanHbiM. Bee sto 
coBepmeHHo JWiuaeT y6eziHTejib hocth B03pa>KeHHH 3eHKeBHHa 
no naHHOMy Bonpocy, kohchho, He yMeHbiuaa o6mero 3HaMeHHa 
3TOH UeHHOH pa6oTbi.

f lp y r a a  — eraTba P o rH H C K o ro  [52], n p ea cT a B jia io iu a H  c e p b e 3- 

H oe nonTB ep )tcaeH H e H3J io x e H H o ro .  C cb iJ ia a cb  Ha p a 6 o T y  aBTopa, 

PorHHCKHH yK a3 biBaeT, h t o  e r o  M aTepH a ji (cB b iu ie  500 K p a c H o a p -  

M e fiu eB ) n o^T B epacaaeT  nBa o c h o b h m x  n o jio x e H H H  s t o h  p a 6 o r a :  

1) o  npoH C xoacaeH H H  M opcfco jio rn H  aTJieTH kob h  u e p e 6 pa jibH b ix  

b c b « 3H c  reT ep o reH H b iM  p o c to m  o p ra H H 3Ma h 2) 0 6  OTHOCHTeJib- 

h o h  H e3aBHCHMOCTH KOHCTHTyuH^ aT/ ieT O -u epe6 p a jib H o ro  p a ^ a  

o t  KOHCTHTyuHH jie n T 0 C0 M H0 - 3 HpHC0 MH0 r0  p a a a .

TpeTba — pa6oTa ByHaKa [10], npaBna, HecBo6oAHaa 
OT HeKOTOpbIX MeTOAHHeCKHX W TeOpeTHMeCKHX He^OCTaTKOB 
(He Bcerfla KpHTHHecKoe TOJiKOBaHne napunajibHOH Koppejia- 
uhh, np0H3B0JibH0e BBe,aeHHe npenCTaBjieHHH o  «kojuiohaho- 
MHUeJlJiapHOH» OCHOBe KOHCTHTyuHH). ByHaK, CTaBHBUIHH nOA 
coMHeHHe H3JioxeHHbie nojioxeHHH aBTopa b peueH3HH 1935 r., 
b nocjieAHefi cTaTbe (1940) 3aHHJi no3HUHio, b uejioM yxe  
CXOflHyiO C pa3BHBaeMOH 3/XeCb, npHHHB, B MaCTHOCTH, HBa 
ochobhwx HanpaaneHHH BapnauHH, H3 kotopmx o m o  o6y- 
cji0BJieH0 HBJieHHHMH ynieBoziHO-xHpoBoro o6ivieHa, a npyroe 
OCHOBaHO Ha rH,apO({)HJIbHOCTH H BbipaxaeTCH B pa3BHTHH CKe- 
jieTa h MycKyjiaTypbi. Meacay co6oh 3th nBa HanpaBjieHHH, 
no ByHaKy, 0TH0CHTeJibH0 He3aBHCHMbi.

HaKOHeu, 6ojibiuoft MaTepHaji KpyiuHHCKoro no KOHcm ry- 
Uhh cjiyxeGHbix co6aK (Heony6;iHKOBaHHbie aaHHbie, 3a 03Ha-



KOMJieHHe c K0T0pbiMM npHHOiuy aBTopy rJiy6oKyio 6jiaro- 
AapHocTb), m e h H3yHajiHCb HMeHHO HaMeneHHbie a btopom 
neTbipe KOHCTHTyUHH, noKa3aji npn CTaTncTHMecKOH o6pa6oTKe 
OTCyTCTBHe KoppejiHUMH M exay 060HMH JIHHHHMH KOHCTHTyUHO- 
HaJIbHOH H3MeHHHBOCTH.
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THnbi ynPABJifliomnx

EHOJIOIMECKHX CMCTEM M HX 

nPHCnOCOEHTEJIbHOE 3HMEHHE*

1 . BBeji,eHHe

B 6M0Ji0rMHecKHX 06pa30BaHMHX — KJieTKax, opraH ax, op 
raH M3M ax, BMAaX M T.A. — M02KH0 BblAeJIMTb pa3JIHHHbie THnbi 
ynpaBJisnomnx cmctcm, pa3jiHnaiomHecfl tcmm B3anMooTHoiue- 
HMflMM, B KOTOpbIX HaXOAHTCH COCTaBJIHIOlUHe MX 3BeHbfl — 
opraHbi, npoueccbi, HepBHbie mjim ropMOHajibHbie cbh3m m t .a .

M o x h o  ycTaHOBMTb, mto onpeAeJieHHuft TMn ynpaBJiaio- 
lumx CMCTeM, xaK npaBMjio, BbinojiHaeT Taicace onpeAeJieHHyio 
npncnoco6HTeJibHyio (fryHKunio.

TaK, HanpMMep, H3yHaeM jim mh MAymee npM cMeHe no- 
KOjieHMM 3B0Jii0UM0HH0e npMcnoco6JieHMe opraHM3Ma k cpeAe, 
mjih ero KpaTKOBpeMeHHoe npncnocoGjieHHe nyreM KOM6MHa- 
UMft 3JieMeHTapHbix pecJx/ieKTopHbix peaKUHH, mjim, HaKOHeu, 
M0p(J)0Ji0rM4ecKMe nepTbi CTpyKTypw onpeAeJieHHoro opraHa, 
ho ecjiw bo Bcex 3tmx cjiyqaax 3aAa4ew opraH M3Ma HBJiaeTCfl 
npHcnoco6jieHMe k HeHanpaBJieHHO H3MeHHioiueHCfl, nocTOHHHO 
hoboh cpeAe, t o  m TMn ynpaa/iHiomMx cmctcm, o6ecne4MBaiomMX 
3to  npMcnoco6JieHHe, tomho Taicace 6yAeT b ochobhom  oahh 
M TOT x e . j^pyrOM, TOXe AOBOJIbHO OAHOpOAHblH TMn CMCTeM 
Mbi o6Hapy)KMM, M3yqafl (JjopMbi cbh3m, o 6ecneHMBaiomMe npn- 
cn oco6jieHHe opraHH3Ma k TeM M3MeHeHMHM cpeAU, Koropue 
npoMcxoAHT peryjiapHO m b k o top u x  noBTopaioTCH oahm m Te 
x e ,  nOCTOflHHO B03HMKaK)mHe KOM6MHaUMH yCJIOBHH. M 3AeCb 
Mbi Taicace MoxeM o6Hapy)KHTb o6mne nepTbi, HanpMMep, b oco - 
6eHHOCTHX CJIOXHOH pe(])JieKTOpHOM MJIM TyMOpaJIbHOH peaKUMH 
m t .a .  O ahh TMnbi ynpaanfliomHX cmctcm o 6ecneHHBaioT TeHAeH- 
UMK) K nOABMXHOMy paBHOBeCHK), APYTMe —  K AM(J)(J)epeHUMaUMH 
OpraHOB, TKaHeii m peaKu,MH m t .a .  3aAa4ew HacToameii pa6orbi 
HBnaercH yKa3aTb Ha HeKOTOpbie m3 TaKHx TMnoB m Ha mx 
npHcnoco6HTejibHyio (fryHKunio.

* M c t o h h h k :  [1960 a].



Hwace Mbi paccMaTpHBaeM HecKOjibKO tm iiob 6H0ji0rMHecKMX 
CMCTeM b CBH3M c onpeaejieHHbiMM ycjioBMHMM, b KOTOpbix cym e- 
cTByioT acMBbie opraHM3Mbi (HanpMMep, nocTOHHHO m HeoxM^aH- 
HO MeHHKHUMMMCH, MeHHIOmMMMCH peryJIflpHO, yCTOHHMBbIMM), 
m c TeMM npoueccaMM, KOTOpbie npoTeKaior b caMMx opraHH3Max 
(yCTOHHMBbIMM, UMKJIMHeCKMMM, HapaCTaiOlUMMM M np.).

Hauia 3aj5ana 3aKjnoHaeTCfl b tom , HTo6bi BbiacHMTb, KaKMe 
CMCTeMbi 6ojiee 6jiaronpMHTHbi juih npMcnoco6jieHMH opraHM3Ma 
(mjim BH/ia H T. a .) K TeM MJIM HHbIM yCJIOBMHM MJIM JUIR 
BbinOJIHeHMfl He06X0^MMbIX AJIfl OpraHM3Ma (J)yHKUMfr.

IlonbiTKH HaMTM o 6mMe npMHuMnbi crrpoeHMH CMCTeM, ynpa- 
BJIflJOLUMX pa3BMTMeM XMBblX OpraHM3M0B, AejiaJIHCb B 6M0JI0rMM
y x e  j^aBHo. B p*we cTaTew HaHMHaa c 1914 r., a 3aTeM b CBoeM 
KHMre 1924 r. «O H 3M0Ji0rMH tm iiob» H .A . EeJioB [1] pa3BMJi 
MbICJIb, HTO OCHOBHbIM TMnOM B3aMM00TH0UieHMH B OpraHM3Me 
HBjifleTca to ,  hto Tenepb o6mhho Ha3biBaeTca OTpHuaTejibHOH 
06paTH0M CBH3bio: ecjiM opraH A  CTMMyjiMpyeT opraH B , t o  
opraH B  yrHeTaeT opraH A.

H. A. EejioB npMBOAMJi MHoro npwMepoB no,uo6Hbix co - 
OTHOUieHMM, B3HTblX M3 JIHTepaTypHbIX AaHHblX, HO npflMbIX 
3KcnepMMeHTajibHbix ,uoKa3aTejibCTB y Hero He 6bUio.

B TpHAUaTbix ro^ax c .uajibHewiiiMM pa3BMTMeM s t o h  M^eM 
BbicTynMji M. M. 3aBaaoBCKHH, ,uoKa3aBiiiMH ee 3KcnepMMeHTa- 
mm. B 1941 r. mm 6bUia M3,uaHa cneuMajibHaa M0H0rpa(})Mfl 
no 3T0My Bonpocy [2].

B pa6oTe [11] 6biJio n0Ka3aH0, h t o  b npoueccax A M ^ e -  
peHLXMauMM, a Taicace b peryjiauMM Hemropbix ({)M3M0ji0rMHecKMx 
npoueccoB 0CH0BHyi0 pojib nrpaiOT nojioatMTeJibHbie o 6paTHbie 
CBH3M.

OflHaKO TOJibKO C pa3BMTMeM KM6epHeTMKM Bonpoc O CTpO- 
eHMM m TMnax ynpaBjiaioiuHx cmctcm b xh b oh  npnpo,ue CTaji 
paccMaTpMBaTbca b 6M0Ji0rHM CK0JibK0-HH6yub CMCTeM aTMHec- 
KM. Haj^o OTMeTMTb, HTO OCHOBHbIM 06'beKT0M M3yHeHMfl 3,UeCb 
0Ka3ajiacb HepBHaa CMCTeMa m jiMiub b ropa3.uo MeHbiuew cre- 
neHM — .upyrae ynpaBJifliomMe cmctcmw. Meacay TeM npoueccu  
ynpaBjieHMH uimpoko pacnpocrrpaHeHbi m y opraHH3M0B, jim- 
meHHbix HepBHOM CMCTeMbi (HanpMMep, y pacTeHMfi), m b p*me 
HBJieHMM, XOTH M nO^HMHHK)LUMXCH BJIMHHMIO HepBHOfi CMCTeMbi, 
ho MMeiomHx 0AH0BpeMeHH0 m .upyrae n ym  ynpaBJieHMH. HaM 
npe^cTaBjiHeTCH .uaace, h to  npw coBpeMeHHOM coctohhmm HauiMx 
3HaHMM M3yneHMe cxeMbi ynpaBJieHMH b npoueccax paHHero 
3M6pnoHajibHoro pa3BMTMH m b 3H^okpmhhom[ CMCTeMe, a TaK- 
ace b npocTeMQiMX npoueccax, kotopwmm ynpaBJiaioT HM3iiiMe 
oxuejibi HepBHOM CMCTeMbi, M oxeT aaTb 6jiaro,uapfl GoJibiuew hc- 
hoctm OTHOUieHMM He MeHbuie, neM M3yneHMe cxeM ynpaBJieHMH 
BblClUMX OTHeJIOB.
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EnojiorHnecKne CMCTeMbi, jxa x e  caMbie npocTb ie, b pnae 

othouichm m  ropa3^o c jio x H e e  co3,uaHHbix b H acTonm ee BpeMH 
HCKyCCTBeHHbIX ynpaBJlHIOLUMX CMCTeM. 3 t 0  06CT0HTeJIbCTB0 
n o p o x ^ a e T  ^Ba Ha nepBbiM B3rjiH,u n porM B on o jioxH b ix  cjieacTBMH.

Bo-nepBbix, b 6 M0Ji0rMHecKMX CMCTeMax Mbi M oxeM  oxn u aT b  
BblHBJieHMH T3KMX (})OpM M TMIIOB B3aMMOOTHOUieHMH HaCTefr, 
KOTOpbie He BCTpeqaiOTCfl b McicyccTBeHHbix CMCTeMax mjim 

MipaiOT B HMX CpaBHMTejIbHO MeHblllyiO pOJIb.
B o -b top w x , b 6M0Ji0rMHecKMX CMCTeMax Mbi noKa B bm yxae- 

Hbi orpaHMHMBaTbCH 6oJiee rpy6biM M3yHeHweM ynpaBJiHiomMX 

CMCTeM, MeM B MCKycCTBeHHO C03^aHHbIX MexaHM3MaX. ripMHMHa 
3TOrO OTHaCTM 3aKJIIOHaeTCH B TOM, HTO CTpOCHMe MCKyCCTBeHHbIX 
MexaHM3MOB onpe^ejiHeTCH cbmmm hcjiobckom, h oho  M3BecTHO 
bo Bcex ero .ueTa/inx. B cjrynanx, B3HTbix m3 6MojiorMM, cooTHome- 
HMH HaCTOJlbKO CJIOXHbl, HTO Mbi MMeeM B03M0XH0CTb BbMeJIMTb 
JiMixib 0CH0BHbie mx HepTbi. 3 t o  HeM36exHO Be^eT k Bbi/xeJieHMio 
TOJIbKO o6lUMX M CpaBHMTejIbHO npOCTbIX (J)OpM, HTO, O^HaKO, 
y x e  b HacTOHLU.ee BpeMH n03B0jineT ouejiaTb onpe,uejieHHbiH m ar 
Bnepe^ b no3HaHMM 6Mo;iorHHecKMX hbjichmm.

HacTOHLuan pa6ora nocBnmeHa M3yHeHMio m CMCTeMaTM3auMM 
6M0j i0rMHecKMX ynpaBJiHiomMX cmctcm.

2. ripHcnoco6jieHHe k  HeHanpaBJieHHbiM 

H3MeHeHHHM cpe/jbi

npM M3yneHMM M3MeHeHMM cpeAbi, B03,ueMCTByiomeM Ha o p -  
raHM3M, MOXHO BbmeJIMTb ^Ba MX OCHOBHbIX TMIia. B nepBOM 
cjiynae MMeeTCH noBTopniomaHCH (peryjinpHo mjim Heperyjinp- 
ho) CMeHa o^Horo onpeaejieHHoro KOMnJieKca ycjioBMM apyrMMM. 
TaK, HanpMMep, XMBH nOCTOHHHO B OAHOM MCCTHOCTH, XHBOTHOe 
mjim pacreHMe McnbiTbiBaeT Kax^biM rojx oahm h Te x e  ce30HHbie 
M3MeHeHMH, o6pa3yiomMe tcch o  CBH3aHHyio rpynny ycjiOBMM 
(TeMnepaTypa, ycjioBMH nMTaHMH, OKpacKa OKpyxaiomeM cpeAbi 
M T. n .). Bee 3TM yCJIOBMH B03HMKai0T nOHTM OflHOBpeMeHHO 
M O^HOBpeMeHHO x e  MCHe3aiOT.

B o  BTOpOM TMne M3MeHeHMM cpe^bl yCJIOBMH MeHHlOTCH 
iiohtm  6e3 noBTOpeHMM. npM M epoM  M oryT 6biTb BeKOBbie M3- 
MeHeHMH KJiMMaTa m pejibec|)a, Kor^a x m b o th w c  h  pacTeHmh 
MCnblTblBaiOT COBepineHHO HOBbie KOM6MHaUMM yCJIOBMM, KOTO
pbie ohm He McnbiTbiBanM HMKor^a paHee. Eme pe3He HOBbie 

KOM6MHaUMM yCJIOBMM OpraHM3MaM npMXO^MTCH MCnblTblBaTb 

npM nepecejieHMHx. T oh h o  TaK xe  m b MRUMBMAyanbHOM xm3hm 
XMBOTHOMy nOCTOHHHO npMXO^MTCH CTaJIKHBaTbCH C HOBbIMM 
COHeTaHMHMM yCJIOBMM.

KaK x e  M^eT npMcnoco6jieHMe k  3tmm ycjioBHHM?



PaccMOTpHM ABa cjiynaa npwcnocoGjieHHH k HeHanpaBJieH- 
HblM H3MeHCHHflM Cpe^bi: MexaHH3M HUepHOH HaCJie^CTBeHHO
CTH, oGecneHHBaiomHH sbojijouhohhoc npwcnoco6JieHHe BHua, 
h cwcTeMy pec})jieKTopHbix peaKUHH HepBHOH chctcmbi npn  

npncnocoGjieHHH opraHH3Ma k h obm m  CHTyaiiHflM.

a) MexaHH3M H^epiiOH Hacjie/jCTBCHHOCTH

O/xhhm H3 Haw6ojiee oGluhx cjiynaeB npncnocoGjieHHH flBjia- 
eTCH MeX3HH3M HUepHOft HaCJieflCTBeH HOCTH. HeKOTOpbie CTOpO
Hbl ero 6biJiH yxe paHee H3yneHbi aBTopoM [10, 8, 9], n03T0My 
Mbr 3^ecb OCTaHOBHMCH Ha HHX B03M0XH0 KOpOHe.

Ochobhoh  HHTcpec /yin Hac npe^CTaBJiaioT Tpn ocoGeHhocth 

3Toro MexaHH3Ma. TlepBaH: Ka>icaoe oxnejibHoe BH/xoH3MeHCHHe 
HacjieACTBeHHbix 3aaaTK0B (MyTauHa) 0Ka3biBaeT othctjihbo Bbi- 
paxeHHoe BJiHflHHe Jinuib Ha cpaBHHTe/ibHo HeGojibiuoe hhcjio 

npH3HaK0B opraHH3Ma. BTopaa: MyTaiiHH pa3jiHHHbix reHOB 

b noAaBJiHK)LueM GojibLUHHCTBe c/iyiiaeB npoflB/iaioTCfl He33BH- 
chmo jipyr ot /xpyra. McKJUoneHHa GbiBaioT, ho He nacTO [17]. 

TpeTba: jiHHenHoe pacnojioxeHHe reHOB h xpomocom.

Cjie^yeT no/xnepKHyTb npocTOTy nepenHCJieHHbix ocofieH- 
HOCTen MexaHH3Ma anepHOH HacJiencrBeH hocth . Hnxce 6y.neT 

noKa3ana uejiecoo6pa3HocTb TaKoro ctpochhh 3Toro McxaHH3Ma, 
ABHBllierOCfl KOHeHHbIM pe3yJIbTaT0M JUIHTCJIbHOH 3BOJIIOUHH. 
S bojhoiiha b CTopoHy uejiecoo6pa3Horo ynpotueHHa CTpyKTypbi 
b c|)HJioreHe3e x h b o t h h x  h pacreHHH nacTo BCTpenaeTca. TaK, 
HanpHMep, .HBHxeHHe cycTaBOB kohchhoctch bwcqihx x h b o t - 
HblX ABJIfleTCfl B OCHOBe HBHXeHHeM UiapHHpHblX MexaHM3M0B 
H C MexaHHHeCKOH TOHKH 3peHHfl MHOrO npOLUe, HeM B03HHKQIHe 

ropa3no paHbiue cjioxHeniiiHe h bh x ch h a  nepBa hjih aMeGbi.
nepeH^eM Tenepb k aHajiH3y 0C06eHH0CTeH auepHOH Ha- 

cjiejicTBeHhocth. j^encTBHe oxnejibHon tch h oh  Myraunn M oxeT 
oxBaTbiBaTb Gojibiue hjih MeHbiue npH3HaK0B ( 6biTb 6ojiee hjih 
MeHee njienoTpoiiHbiM). CTporo roBopn, hh onHa MyTaunn, 
BHHJHMO, He OrpaHHHHBaeTCH B CBOeM npoaBJieHHH OflHHM 
npH3HaK0M. OnHaKO, KaK npaBHJio, bjihahhc MyTaunn npo- 
HBJiaeTCH pe3K0 jinuib Ha ohhom hjih Ha HeMHornx npH3HaKax, 
a Ha ocrajibHbix hjih cobccm He cKa3biBaeTca, hjih cKa3biBaeTca 
cpaBHHTejibHo cjiaGo.

MtoGw noHaTb GnojiorHHecKyio uejiecoo6pa3HocTb TaKoro 
aBJieHHa, cjienyeT npe>icae Bcero ynecTb, hto b noaaBJiaiomeM 
GOJIblUHHCTBe MyTaUHOHHbie npH3HaKH ABJIfllOTCfl BpeilHblMH. 
Bonpoc 3T0T AeTaJIbHO HCCJieHOBaH pa3JIHHHbIMH aBTOpaMH (O h -  
uiep [26], MajiHHOBCKHft [10 ]), h, He ocTaHaBJiHBaacb Ha HeM no- 
APoGh o , Mbi OTMeTHM Jinuib, hto BCflKHH opraHH3M b pe3yjibTaTe 
JXJIHTeJIbHOH 3BOJIIOUHH XOpOUIO npHCnOCOGjieH K yCJIOBHflM CBO-



ero cymecTBOBaHwa, n03T0My cjiynaftHoe M3MeHeHMe ero cboEctb 
MoxeT  CKOpee Bcero HapyuiMTb ero npHcnocoGjieHHOcrrb k cpeae.

ripw 3tom, ecjiw MyTauHa Bbi3Bana M3MeHeHMfl cpa3y He- 
CKo/ibKHX npH3HaKOB, to  b no/xaBJiaiomeM GojibiuwHCTBe cjiyqaeB 
npHcnocoGnTe^bHoe 3HaneHMe m3mchchmh ouhmx npw3HaKOB 
He 6y/xeT 3aBHceTb ot 3HaneHMfl M3MeHeHMH apyrax npw3Ha- 
kob [10]. Ecjim Mbi yMTeM 06a 3tm ycJioBMa: 1) npeoGjiaaaHMe 
CpejXM BHOBb B03HMKaiOLUMX npM3HaKOB BpeflHblX M 2) CJiyMaMHblH 
xapaKTep coMeTaHMa Bpe/urnx m nojie3Hbix npM3HaKOB, Bbi3bi- 
BaeMbix ohhoh MyTauMeM (Korjxa oh a Bbi3biBaeT mx hcckojimco), 
TO CTaHOBMTCH nOHflTHbIM, HTO JUIH 3 BOJIIOUHM BMHa BbirOHHee, 
Kor/xa MyTauMM 3aTparMBaioT MeHbiue npM3HaKOB, TaK KaK B03pa- 
crraHMe MMCjia npM3HaKOB npn KaxjioM MyTauMM bjichct 3a co6otf 
CB5I3bIBaHMe nOJie3HbIX npM3HaKOB C BpeUHblMH, MTO npMBOHJHT 
oco6b k rMGejiM. Il03T0My m oxho oxMjxaTb, mto b npouecce 
6opb6bi 3a cymecTBOBaHMe mmcjim npeMMymecTBO Te bm^m, 
y K0T0pbix jxeMCTBMe KaacaoM MyrauMM 6bijio cBjnaHo c MeHb- 
UIMM MMCJIOM npM3HaKOB (noCKOJIbKy 3TOMy He npen^ITCTBOBaJIM 
npOTHBOnOJIOXHbie 3BOJUOUMOHHbie TeHJXeHUMM).

Mbi He GyjxeM ocTaHaBJiMBaTbca Ha aHajiM3e B3aHM0jxeMCTBMH
MyTauMM, KOTOpblH no CyTM CBO/XHTCfl K TeM x e  OCHOBHbIM 
nojioxeHMHM, hto m aHajiH3 nJieiioTponMM.

HecKOJibKo HHaMe Bbirjia/uiT Bonpoc o jimhcmhom pacnojio - 
xeHMM reHOB [9].

JlMHeiiHoe pacnojioxeHMe reHOB 6bUio ycTaHOBJieHO nepBO- 
HananbHO Gjiaronapa HaGjiioneHMio Toro (JjaKTa, hto HeK0T0pbie 
MyTauMM MMeiOT TeHjxeHUMio nepeaaBaTbCfl cobm cctho.

H e  H a n a ra n  n 0 j i p 0 6 H 0  B o n p o c a ,  M bi n o c T a p a e M c a  noacHMTb J im iib  

0CH0BH0e, B a x H o e  ju ih  u e j ie f t  H a c T o n m e M  cTaTbM . K a K  H3B ec T H 0  H3 ane- 
MeHTapHoro Kypca reHeTMKM, HacjiejicTBeHHbie e^HHHUbi — reHbi — 
p a c n o j i o x e H b i  b x p o M o c o M a x ,  0 6 biH H 0  n p o j io j i r o B a T b ix  0 6 p a 3 0 BaHHHX, 

3aK J lK )H eH H bIX  B HJipe. n p M  3 T 0 M B KaXJJOH K J jeT K e  T e j ia  y  BblClUMX 

XM B O TH bIX  H p a C T 6 HHH K a ^ b l H  BHfl XpOM OCOM  n p e flC T aB J ieH  JIByMH 

3 K3eM IU IH paM M , M3 KOTOpbIX  OflMH n p 0 M301IieJI OT OTUOBCKOrO  OpraHM3- 
M a, jipyroft — o t  M a T ep H H C K o ro . K a x U b iM  r e H  b H o p M a n b H O M  cjiynae 
3aH H M a eT  B c e r o  o ; ih o ,  c r p o r o  o n p e j i e j i e H H o e  M ecrro  b  x p o M o c o M e .  

TaK M M  0 6 p a 3 0 M , K a x & b iH  reH  (K a K  m K a x & a H  x p o M o c o M a )  n p e a c T a a j ie H  

B c e r o  JIByMH 3 K3e M IU ia p a M H , M3 KO TO pbIX  OJIMH H H O r jia  MoxeT G blTb  

H OpM BJIbHblM  (H a n p M M e p , r e H , CBH3aH H b IH  y  J ip0 3 0 4 )HJIbI C 0 6 bIHHbIM  

KpacHbiM U B e ro M  rc ia3) ,  a  jipyron —  M y ra u M e ft  3 T o r o  r e H a  (H a n p M M e p , 

MyTauHen, o6ycjioajiMBaiomeH 6 e j ib i i i  u B e r  rc ia3 ) .  T o r c ja  3r y  crpyicrypy 
H3o 6 p a x a io T  K aK  A a  ( r j i e  a  —  M y ra u M H ).

Ecjim KaKOH-TO .apyroft reH (HanpMMep, OKpacKM hjim $opM bi Tejia 
m t .  ^ .) p a cn o jioxeH  b jip y ron  xpoM ocoM e, t o  oh nepejiaeTca He3aBMCM- 
mo o t  nepBoro m BCTynaeT b cBo6ojiHbie coneTaHHH c hmm. HHane ae jio  
oGctom t, Kon ia  o 6a reHa HaxojiHTca b ojihom xpoM ocoM e. TaK, HanpM
Mep, MyraHTHwe reHbi KopHHHeBoii OKpacKM rjia3 (sep ia ) m yciu ieH H oro



pa3BHTHa meTHHOK Ha Tejie (h a iry ) pacnojio)KeHbi b oahoH  m tom * e  
xpoM ocoM e. B 3Tom cjiyMae Mbi He Ha6jno.aaeM y noTOMKOB cBo6o;iHbix 
COHeTaHHft MyTaUMM Me>KJiy C060H H C HOpMaJIbHblMM COOTBeTCTByiO- 
mHMH MM reHaMH. y  BHyKOB 3T0M 0C06H, KOTOpaH Hecjia B ce6e 3TM 
MyrauMH, ohm on^Tb OKaacyTca b 99,5 % cjiynaeB y  o^hom m tom * e  
o c o 6m m TOJlbKO b 0,5 % —  y pa3Hbix. Om cbhjiho, mto onpe;iejieHHbiH 
yMacTOK xpoMocoMbi o 6biMHo nepe^aeTCH KaK u ejioe , m BMecTe c hmm 
nepejiaioTCH 3tm iiomtm HepaanyMHbie MyrauMM. OflHaKO b 0,5 % cJiynaeB 
OHM pa3JiyMaiOTCH M BnOCJie^CTBMH MX TpyflHO o6l>e^MHMTb. MeM 3T0 
oGiiHCHHeTCfl? OKa3biBaeTca, mto Kon ja  xpoM ocoM bi o 6omx po/iMTejieM 
nonajiM b oaho hmuo m m3 HMua pa3BMJica opraHM3M, t o  b flajibHenmeM, 
b onpe^ejreHHbiM m om cht (n ep ea  06pa30BaHMeM nojioBbix k jic to k ), 
napHbie XpOMOCOMbI JIO)KaTCH pHflOM M 06MeHMBaK)TCH COOTBeTCTByiO- 
IUMMM KyCKaMM. TaKOM oGMeH MOXeT npOMCXO^MTb B pa3HMX MeCTaX 
XpOMOCOMbI, HO BCeraa TaK, MTO OTflejIbHblM KyCOK OflHOft XpOMOCOMbl
3aMeHHercH C T p o ro  c o o T B e T C T B y io m M M  e M y  K ycK O M  jip y ro ii. F lo c j i e  0 6 -  

M eH a  b K a ^ o M  x p o M o c o M e  o r iH T b  0 CTaeTCH no O A H O M y reHy M3 Kaac&OH 

n a p b i,  npM s t o m ,  0 f lH a K 0 , r e H b i M o r y T  6 b iTb  ya c e  a p y r M e .  HanpHM ep, 
x p o M o c o M a ,  K0 T 0 paH  H e c j ia  reH K op M M H eB b ix  rjia3, M O )K eT  o T ^ a T b  ero 
flpyron x p o M o c o M e  m B3a M eH  n o jiyM M T b  n a p H b iM  e M y  reH o6biHHbix j y i a  

A p o 3o 4 >MJibi KpacHbix rn a 3 . E c T e c T B e H H O , m to  re H b i,  p a c n o jio > K e H H b ie  

6 jim 3 k o  a p y r  o t  a p y r a ,  H a m e  B c e r o  o c T a io T c a  mjim n e p e a a io T C H  b j i p y r y i o  

x p o M o c o M y  coBMecTHo. TaK 6 b iB aeT  m c  reH a M M , a a io m M M M  M y ra u H H  

K opM M H eB b ix  TJia3 M yCM JieH H O rO  p a 3BMTMH m eT M H O K , HO eCJIM p a 3pb IB  

x p o m o c o m  B ee  >Ke n p o M c x o ^ M T  M e * a y  hmmm (b  0 , 5 %  c j iy n a e B ) ,  t o  o j iH a  

MyrauMH n o n a ^ a e T  c o6MeHMBaiomHMCH KycKOM b apyryio xpoMocoMy, 
a apyraH M yrau M H  o c T a e T c a  b n p ea cH eM . F I o h h t h o ,  m to  MeM a a j ib iu e  

p a c n o j io )K e H b i  reHbi a p y r  o t  apyra, T e M  n a m e  n p o M c x o ^ M T  M ea c jiy  hmmm 

pa3pbiB m T eM  6 o j i e e  c b o 6 o a h o  o h m  KO M 6 H H M pyK )TC H . MacTOTa p a 3 p b i-  

b o b  m n03B0jiMjia o n p e ^ e j iM T b  B3a M M H o e  p a c n o j io )K e H M e  reHOB m a a a ce  

cocTaBMTb u e j ib ie  K a p T b i xpomocom, n o K a 3b iB a io m H e  pacnojio)KeHMe 
reHOB no o a h o h  jim hm m . Bnocjie^cTBMM 3tm  K a p T b i 6 m jih  noflTBepac&eHbi 
MMKpOCKOnMMeCKMMM Ha6jHOfleHMHMM pa3pbIBa XPOMOCOM.

BcHKoe cuenjieHwe reHOB Hpe3BbiMaiiHO HeBbirouHO c 3bo- 
jikh jhohhoh tomkh 3peHwa. B caMOM flejie, npencTaBHM ce6e, 
HanpHMep, mto y KaK0ro-T0 BH^a xchbothmx bo3hhkjih nBa 6Jia- 
ronpuHTHbix MyTauHOHHbix npn3HaKa. M to 6buio 6bi, ecjiM 6bi re
Hbi, oGycjioBJWBaiomHe 3th npn3HaKH, 0Ka3ajwcb pacno jioxeH - 
hmmh oMeHb 6jim3ko apyr k npyry b o^hom xpoMocoMe, npwMeM 
MyrauMH bo3hhkjih b pa3Hbix 3K3eMnjrapax roMOjiornMHbix MOKay 
co6ow xpomocom, HaxoflamHxcH y pa3Hbix ocoGeft? T a ra e  npn- 
3HaKM jiHiub c GojibiiiHM TpynoM MorJiw 6bi coBMecTHo nonacTb 
b o6e xpoMocoMbi k o/moMy XHBOTHOMy h 3aKpenwTbCH y Hero.

Bmccto Toro, mtoGh nyTeM K0M6HHHp0BaHHfl npn CKpe- 
lUHBaHHH npwoGpecTM o 6a npn3HaKa, XHBOTHbie, oGjiaj^aiomHe 
ouhhm npeHMymecTBOM, noMTH He Morjin 6bi nojiyMMTb ^pyroro 
h Gopojiwcb 6bi 3a cymecTBOBaHwe c tcmm, KOTOpbie ero  HMeioT. 
TaKMM 06pa30M, pacnpocTpaHeHwe o w o r o  npw3HaKa He Bejio



6bi k cyMMMpoBaHMK) ero npewMymecTB c npenMymecTBaMH 
Apyroro, a TOjibKO Meuiajio 6bi pacnpocTpaHeHHio 3Toro Apyroro 
npn3HaKa. Ho HOBbie noJie3Hbie npH3HaKH oGmmho B03HHKai0T 
nopo3Hb y pa3Hbix oco6eH, npnneM b oGuihphmx BHAax hx 
M oxeT B03HHKaTb oahobpcmchho A0B0jibH0 MHoro. H ohhtho, 
hto noJiHoe hjih noHTH nojiHoe cuenjieHwe reHOB Mpe3BbiMaHHo 
Meiuano 6bi 3B0Jii0uH0HH0My pa3BHTHio BHAa.

OnHaico h coBepiueHHo OTAeJibHoe hac/ieAOBaH he reHa (pac - 
naAeHwe xpomocom Ha OTAeJibHbie reHbi), AaBaa uiwpoKHe 

B03M0XH0CTH KOMGHHHpOBaHHH, TOXe HMe/IO 6bl CBOH OTpH- 
uaTejibHbie CTopoHbi. Bo-nepBbix, KaxAaa xpoMocoMa HMeeT 

H3BecTHbiH annapaT, oGycjioBjiHBaiomHH npaBHJibHoe pacnpeAe- 
jieHHe xpomocom npn AejieHHH kjictok: no oahoh xpoMocoMe 
KaxAoro THna b KaxAyio AOMepHioio KJieTKy (KWHeTHMecKoe 

Tejibue h t .a . )*  Ecjih 6bi KaxAbiH H3 acchtkob  thcem  reHOB 
HacjieAOBajica 0TAejibH0 o t  Apyrnx, t o  annapaT KjieTOMHoro HApa 
Hpe3BbmaHH0 ycjioxHHjrca 6bi, mto, kohcmho, Mor/io HeGjiaro- 
npHHTHo 0Tpa3HTbCH Ha KJieTKax, a cneAOBaTejibHo, h Ha BceM 
opraHH3Me b uejioM. Bo-BTopbix, npn 06pa30BaHHH nojioBbix 
KJieTOK HHorAa HaGjiiOAaiOTCfl cjiynan, KorAa npaBHJibHoe pac- 
xoxAeHne xpomocom HapyiuaeTca h b OAHy nojioByio KJieTKy 
nonaAaiOT cpa3y ABe xpoMocoMbi OAHoro THna, a b Apyryio —  
hh oahoh. M3BecTHO, OAHaKO, mto HexBaTKa A axe  oah oto  
reHa oGwmho oneHb HeGjiaronpnflTHO 0T3biBaeTca Ha opraHH3Me. 
B HecKOJibKO MeHbinen creneHH 3 to  o th och tch  h k npwcyT- 
ctbhk) H3jiHiiiHero reHa. H otom ctbo, 06pa30BaBiueecH H3 TaKHx 
nojioBbix KJieTOK, hjih cpa3y thGhct, mjih 0Ka3biBaeTca Mano- 
npHcnocoGjieHHbiM h b cboio onepeAfc AaeT HapyiueHHH npn  

cjieAyiomeM noKOJieHHH.
TaKHM 06pa30M, ecjiH 6bi KaxAbiH M3 reHOB HacjieAOBafica 

KaK He3aBHCHMaa xpoMocoMa, hx HepacxoxAeHHe b npouecce 
Meifcm HMejio 6bi BecbMa Tflxejibie nocjieACTBHH a ji*  opraHH3- 
Ma h ero  noTOMCTBa; ho ecjin HepacxoxAeHHe HaGjuoAaeTca 
b onpeAeAeHHOM npoueHTe cjiynaeB A axe  TorAa, KorAa b KApe 
HMeeTCH HeMHOrO XPOMOCOM, TO HCHO, HaCKOJIbKO Mame OHO 
BCTpenajiocb 6bi, ecjin 6bi TaKHx reHOB-xpoMocoM GbiJin acchtkh 
TblCflM. OMeBHAHO, MTO H C 3T0H CTOpOHbl nOJIHafl He3aBHCHMOCTb 
HacjieAOBaHHH reHOB Gbijia 6bi KpaMHe HeBbiroAHa aah BHAa.

C 3T0ft tomkh 3peHHfl JiHHeiiHoe pacnojioxeH ne reHOB 
b xpoMocoMe npeACTaBJiaeT, no-BHAHMOMy, HanGojiee BbiroA- 
Hyio cJ)opMy. Bcfl Macca reHOB pa36HTa Ha HeGojibiuoe mhcjio 
rpynn-xpoMocoM — co bccmh npeHMymecTBaMH, KOTopwe o6ec- 
neMHBaioTCH TaKHM orpaHHMeHHbiM kojihmcctbom (ynpomeHHe 
annapaTa AeJieHHH, peAKocTb HepacxoxAeHhh). B to  x e  BpeMH 
cBH3b reHOB b xpoMocoMe cBeAeHa k MHHHMyMy. KaxAbift reH



CBH3aH Jin h i b HenocpejxcTBeHHO c AByMH coceAH mmm. BepoaT- 
HocTb pa3pbiBOB 3necb pacTeT no Mepe yBejiMneHMa paccTOflHna. 
Y x e  npM CpaBHMTejIbHO HeGojibiiiMX paccroaHMax M ex^y reHaMH 
cueniieHMe M ex^y hmmm HeBejiMKo. ripaKTMHecKM oho He Me- 
uiaeT K0M6MHMp0BaHMK) oT^ejibHbix nojie3Hbix MyTauMM. JlioGaa 
/ipyraa cJ)opMa pacnojioxeHM a Tpe6oBajia 6bi mjim 6ojibiuero 
h Mejia CBH3eM re Ha c cocenH mmm, mjim Bejia 6bi k yMeHbiueHMio 
paccTOHHMM, t .  e. on flTb  k 6ojiee TecHOMy cuemieHMio reHOB1). 
ri03T0My OTAejibHbie otkjiohchm h o t  oGbiHHoro pacnojioxeHMa 
reHOB (He HapyiuajoiuMe, onHaKo, jiMHeMHoro mx xapaKTepa) 
BCTpeiiaioTCH CpaBHMTejIbHO penKO.

rio/XBOna MTorM cKa3aHHOMy o paccMOTpeHHbix CToponax 
MexaHM3Ma HacjiejiCTBeHHOCTM, m o x h o  cAejiaTb cjieiiyioiUHe
BblB O /tb ll

1. nOCKOJIbKy npM M3MeHeHMM ycjiOBMM OT^ejibHbie xapaK- 
TepMCTMKM cpe/xbi MoryT coneTaTbca b caMbix pa3Hoo6pa3Hbix 
KOM6MHaUMflX, nOCTOJIbKy B 3BOJHOU.MM HaMGOJiee COBepiIieHHbIM 
annapaTOM npMcnoco6jieHMfl flBJiaeTca annapaT, naioiuMM b o 3 - 

MOXHOCTb rM6K0r0 M CB0G0AH0r0 C03AaHMH OTBeTHOM KOMGMHa- 
UMM IlpM3HaKOB OpraHM3Ma, COOTBeTCTByiOIUMX 3TMM yCJIOBMHM.

2. PaccMOTpeHHbie ocoGchhoctm  auepHOM Hacjie/xcTBeHHO- 
CTM, C03AaBaH B3aMMHyiO He3aBMCMMOCTb MyTaUMOHHblX npM3Ha- 
KOB, 06ecneHMBaK)T B03M0XH0CTb MX CB060AH0ro komGmhmpo- 
BaHMH.

6) CucreMa ajieMeHTapiibix petJweKTopubix peaKiuw

B npouecce sbojiioumm ochobhom ABMxymefi cmjiom, co3,na- 
lomeM HOBbie coneTaHMH npM3HaKOB, aBjiaeTca ecrrecTBeHHbiM 
OTGop. OAHaKO M B MHflMBMHyaJIbHOM XM3HH OT£ejIbHOrO XMBOT- 
Horo, m e  npMcnocoGjieHMe vuxer apyrMMM nyTAMM, ho rue T oxe  
npMXOAMTCH npwcnocaGjiMBaTbCH k hobwm, HenoBTopaioiuHMCfl 
ycjioBMHm, ocHOBHbie H ep™  ynpaBjiHioiueM CMCTeMbi 0CTai0TCH 
TeMM x e .  Ohm ao jixh m  o 6ecneHHTb MaKCMManbHyio iioabm x- 
HocTb m B3aMMHyio He3aBMCMM0CTb oTnejibHbix ee 3BeHbeB. 3^ecb 
cHOBa npoflBJiaeTca KopnycKyjiapHocTb.

B 3tom OTHOiueHMM HanGojiee apiCMM npMMepoM ABjiaeTCH 
pacqjieHeHHan pecJ)jieKTopHa5i peaKuwa HepBHOM CMCTeMbi Ha Te 
mjim MHbie HOBbie cMTyauMM, B03HMKai0iuMe nepen 0praHM3M0M.

Hccjiejxya opraHM3M c GoraTOM chctcmom 6e3ycjioBHbix 
pecjxneiccoB, nacTbio nonojiHeHHbix ycoBepuieHCTByioiuMMM mx 
yCJIOBHOpe4)JieKTOpHbIMM peaKUMflMM, Mbi MOXeM OTMeTMTb, HTO 
Hapany c KaKOM-TO ochobhom  jiMHMefi noBeneHMa ero cymecTBO- 
BaHMe m noBeneHMe oGecneHMBaeTca orpoMHbiM kojimhcctbom 
oxneJibHbix, npaKTMHecKM noHTM He3aBMCMMbix iipyr ot iipyra

3X0 nOKa3aHO JUW HCKyCCTBeHHO CCmaHHblX KOJIblieBbIX XpOMOCOM.
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peaKUMM. Ha oahom m tom x e  (J)OHe MoxeT oahobpcmchho npo- 
TeKaTb MH0xecTB0 pa3JiMiiHbix peaKUMtt, npM4eM MHorne M3 hmx 
He cBH3aHbi MexAy co6om. 0 6 ’beAMHfleT mx JiMiiib oaho o6mee 
CBOMCTBO: BCe B03AeMCTBMH Ha 0praHM3M MMeiOT OTHOLIieHMe 
k ero cymecTBOBaHMK), m Bee peaKUMM aojixhm  cnoco6cTBOBaTb 
COXpaHeHMK) 3T0r0 CymeCTBOBaHMH.

B x m b oth om  opraHM3Me o6m aa CTpyKTypa HepBHbix peaKUMit, 

C MX G ojlb llio ft B33MMHOM He3aBMCMMOCTbK) M Cn0C06H0CTbK) 

k 0AH0BpeMeHH0My pa3BepTbiBaHMio u e jio ro  paAa oTAe/ibHbix 
ueneM pecjxneKCOB b pa3JiM4Hbix HanpaB/ieHMax, b 3Ha4MTejibHOM 

CTeneHM oGycjioBJiena 3toH  noTpeGHOCTbJO.

TaKMM 06pa30M, Mbi m 3Aecb (KaK m b reneTM^ecKHX McxaHM3- 
Max) MMeeM CMCTeMy peaKUMft b 3HaiiMTejibHOM CTeneHM «Kop- 
nycKyjiHpHoro» TMna. Po/ib He3aBMCMMbix «KopnycKyji» b a3hhom 
cjiyqae nrpaiOT OTAejibHbie peaKuMM mjim A axe  mx KOMn/ieKCbi. 
YnpaBJieHMe 3tom CMCTeMbI (ec/iM He BMeuiMBaioTCfl 6oJiee c jio x -  
Hbie MHTerpMpytOLUMe MCX3HM3MbI HepBHOM CMCTeMbl) 3ai01K)Ha- 
eTCH b uejiec006pa3H0M pery/iMpoBaHm m KaxAOM oxaejibHOM 
pec|)JieKT0pH0M uenM, c m3bccthom He3aBMCMM0CTbK) uenen Apyr 
o t  Apyra. TaKMM 06pa30M, HanGojiee npocToe K0M6HHHp0BaHMe 
3TMX peaKUMM OCHOBaHO, c OAHOM CTOpOHbl, Ha uejiec006pa3H0M 
xapaKTepe KaxAOM m3 hmx b cootbctctbmm c Bbi3biBaioiUMM ee 
ycjioBMeM2), a c Apyroft CTopoHbi — Ha cboGoahom coneTaHMM Ta- 
kmx peaKuMM. B pe3yjibTaTe JuoGafl HOBaa KOMGHHauna ycjioBMM 
Bbi3biBaeT oTBeTHyio KOMGMHauMK) peaKUMM, oGecneHMBaiomyio 
npMcnoco6jieHMe opraH M3Ma k  cjioxhom  cpeAe.

OAHaKo AeJio 3tm m  He orpaHMHMBaeTCfl. M  b oG^eAMHeHMM 
peaKUMM b eAMHoe uejioe, npoTeKaiomeM Ha 6ojiee b w c o ko m  
ypoBHe noBeAeHMH, pacnJieHeHHOCTb OTAejibHbix peaKuMM AaeT 
B03M0XH0CTb BblCLUMM LjeHTpaM npOM3BOAMTb 0T60p M KOM6HHH-
poBaHMe mx b cootbctctbmm c Gojiee cjio xh w m m  3aAa4aMM opra- 
HM3Ma. ClOAa OTHOCHTCfl Bee (J)OpMbI BblCUieM HepBHOM AeHTejlb- 
hoctm , HaHMHan ot npocTeMLiiMX yaJioBHope(})JieKTopHbix kom Gm- 
HauMfi m KOHnan caMbiMM cjioxHbiMM npoueccaMM noBeAeHMH.

B noATBepxAeHMe 3Toro m o x h o  npMBecTM 0HT0reHeTM4e- 
cKyio 3BOJHOUMK) pecJ)AeKTopHbix peaKuMM y aM(})M6MM. PaH- 
h io k ) Hepac4jieHeHHyio (})opMy noBeAeHMa jim h m h o k  aMGjincTOM 
HaGiiioAaJi j^ x . 3 .  K ohcmjiji [4 ]. 3 to t  aBTop ycTaHOBMJi, 4to  
Ha paHHen CTaAHM pa3BMTMa y nepexoAHiuMx k  caMocToaTe/ib- 
HOM XH3HM JIM4MH0K aM(J)M6MPi HCJIb3a Ha6/IK)AaTb OTAe/IbHbJX 
3jieMeHTapHbix pecJxrreKcoB. nepBMHHoft, no KorxMjuiy, aBjiaeTca 
uejiocTHaa peaKUMH, BHaqajie cBOAamaaca k  npocroM y H3rn6y

2* Kohchho, uejiec006pa3H0db Bbipa6oiaHa paHee b npouecce eciecTBeHHO- 
ro oT6opa.



Te/ia, a no3xe ycjioxnaioiuaflCH h npeBpamaiomaacfl b c jio x -  
Hbie n/iaBaTejibHbie nBHaceHHa. 3necb 3BeHba peaKUHH CBA3aHbi 
Mcymy coGom, h Hejib3a BbinejiHTb oxnejibHbie 3JieMeHTapHbie 
peaKUHM. Ha Gojiee bmcokhx CTyneHax pa3BMTMH aMGjiHCTOMbi 
npoM cxow T yace BH/WMoe pacqjieHeHHe 3thx peaKUHH Ha ot- 
nejibHbie pe(J)jieKCbi. Kor/ta 3a^aHM, CToamne nepe/t XHBOTHbiMH, 
CTaHOBHTCH cjioacHee, Tor/ta BbiaBJiaeTca HecnocoGHocTb nep- 
BMHHoro, HepacHJieHeHHoro noBeneHHH k npflMOH nepecrrpoHKe 
b cooTBeTCTBHH c ycjioBHHMM. To/ibKo oxnejibHbie ,npo6Hbie pe- 
aKUMM OKa3biBaiOTC5i no/txoAfliUHM MaTepwanoM min  nocTpoeHHa 
Gojiee BbicoKHX (J)opM HepBHOM neaTejibHocTH. B pe3yjibTaTe sbo- 
jiiouMOHHoro npouecca npHMHTHBHbie HenH(|)({)epeHuHpoBaHHbie 
(fropMbi noBeAeHMH XHBOTHoro 3aMeH5iioTC5i Gojiee hiGkhmh, 
hhckpcthbimm (})opivtaMM. Eme Gojibiuaa niGKocTb /tocTHraeTca 
npw pa3BHTHH yc/ioBHopecJ)JieKTopHbix annapaTOB, rue jiioGoh 
HCnOJlHHTeJlbHblM MCX3HH3M MOXeT COHeTaTbCfl C JIK)6blM HH- 
ilM(})(J)epeHTHbiM pa3^paxMTejieM hjih .uaxe c tom hjih hhoh 
KOM6HHauweH pa3iipa}KHTejieH3\

TaKHM 06pa30M, ocnoenou (popMoti npucnocodjienun k ne- 
onpedejieHHoti, pazjiunHbiM 06pa30M umennioineucR cpede nejinemcn 
ducKpemHOcmb, pa3dpo6jieHHOcmb u cnocodnocmb k co3daHUH) 
ceododHbix KOMduHaijuu mex edunun, 3a cnem Komopbix ocy- 
wficmejiHemcH npucnoco6/ieHue k cpede. 3 T a  TeHneHUHfl Bcer^a 
cymecTByeT b xhbm x opraHH3Max w nporpeccnpyeT b npo- 
uecce ecTecTBeHHoro OTGopa. Ho pa3BHTHio 3Toft tchuchuhh 
nocTOHHHO npoTHBOCTOHT flBa cJ)aKTopa: 1) orpaHwneHHbie B03- 
m oxh octh  H3MeHeHH5i xHBbix CTpyKTyp, 06yCJI0BJieHHbie HX 
(J)H3HK0-XHMHHeCKHM CTpoeHHCM, H 2) npOTHBOIIOJIO)KHafl TeH- 
neHUHa k co3^aHHio onpenejieHHbix nojie3Hbix CBfl3en, KOTOpbie

3- Konuuui HaxoAHT, mo m b aa^bHettmeM pa3BHTHH noBeaeHHH 
AeftcTByiOT Te »ce 33K0H0MepH0CTM: xoth noBeaeuHe jkmbothoix) AH(l) )̂epeHUH- 
pyeTCH, ho pacnaaeHHe Ha omejibHbie peaiaiHH h petfcjieKCbi hbjihctch /iHiub 
bhahmmm; aaace b MecTHott peaKiiHH ynacTByeT bch HepBHan CMCTeMa b uejiOM. 
OcTa^bHbie HacTH peaiaiHH He tipohbjihiotch h neaocTyiiHbi HauueMy npHMOMy 
Ha6jnoiieHHio. OTMenaH aHajiomio onncaHHott KapTHHbi c pa3BHTMeM noBeaeHHH 
BblCIlIHX XCHBOTHbIX AO HejlOBCKa BKJHOHHTeJlbHO, 3. KOHCHJIJl fleJiaeT BblBOA, 
HTO OIlIH6aiOTCH Te nCMXOJIOrH (h {J)H3H0J10ra), KOTOpbie HCXOAHT B CBOHX 
npeacTaBJieHHHx o noBeneHMH H3 HajiHHHJi oxnejibHott peaKUHH hjih pe^jjieKca. 
KaK Mbi roBopHjiH Bbime, BbwejieHne pacnjieHeHHbix peaKunfi iieftcTBHTejibHO 
MO)KeT HMeTb btophmhwh xapaKTep, H MO)KHO AOnyCTHTb, HTO OTfleJlbHbie 
pe(J)JieKTopHbie peaKUHH hbjihiotch ŷ Ke btophhhhm pe3yjibTaTOM topmokchhh 
6ojiee 06iiiHpH0ft peaKUHH opraHH3Ma, OAHaKO c tohkh 3peHHH noBeiieHHH HaM 
BaxHO, hto npn ctojikhobchhh co cpeAoft jkhbothoc ctioco6ho AeftcTBOBaTb 
HMeHHO nyreM Bbi'UieHeHHH TaKHX npaKTHHecKH OTAeJibHbix peaiaiHH. B 3tom 
OTHOiueHHH npeAcraBJieHHe o petJiJieKce, KaK 3JieMeHTapHoft h yHHBepcajibHOft 
eAHHHue noBeaeHHH, coxpaHHeT nojiHyio CHJiy, h aaHHbie Korxn^na, BonpeKH 
ero MHeHHio, TOJibKO noATBep)KaaioT npeACTaBJieHHH M .n . TlaBJioBa.



o6ecneiiHBaioT opraHM3My b Kax^biM naHHbiM momcht HawGojiee 
no/iHoe m 3K0H0MH0e npucnocoGjieHHe k tom cpaBHMTejibHo 
yCTOMHMBOM Cpefle, B KOTOPOM OH B HaCTOflUiee BpeMfl HaXOAHTCH 
(BKJiKma m BHyTpeHHioK) cpe/xy caMoro opraHM3Ma).

TaK, HanpMMep, m3bcctho, hto npM pa3BMTMM r/ia3a y aM- 
cJ)M6hM BblHejIHBUIMMCH M3 3anaTKa HepBHOM CMCTeMbi 3anaTOK 
6ynymeM ceTnaTKM r/ia3a («rjia3HOM 6oKaji») TaK bjimhct Ha pac- 
nojioxeHHbie pajxoM kjictkm HapyxHoro cjioa 3apo^biiua, hto 
nocjienHMe o6pa3yioT ymrrmeHMe, npeBpamaiomeecfl b /xanbHeM- 
uieM b xpycTanMK. ripM nepecajiKe r/ia3Horo 6oKajia b /xpyroe 
MecTo 3apo/tbima oh m TaM MoxeT Bbi3BaTb («MHnyuMpoBaTb») 
06pa30BaHMe xpyCTa/iMKa. B cboio onepenb noJiyHMBiuaaca cm- 
CTeMa (6oKaji-xpycTanMK) bjimact Ha pa3BMTMe npyrMX, no3nHee 
pa3BMBaioiuMxc5i nacTeM rjia3a, m nocTeneHHo co3/xaeTca uejiaa 
uenb 3aBMCMMOCTeM A - * B - + C - + D —> E - + F  h t j .

HeTpyuHO BM/xeTb, hto TaKaa uenb CBfl3eM b 3HaHMTe/ibHOM 
CTeneHM orpaHmhmBacT bo3moxhoctm sbojiioumm opraHM3Ma. 
MyTauMM, aaxe naiomaa noiie3Hbie M3MeHeHM$i paHHMX 3Be- 

HbeB — A MJIM B , — MMeeT MHOrO UiaHCOB KaK-TO OTpa3MTbC5I 
m Ha najibHeMiUMX 3BeHbax C , D , E  mjim F , a TaKMe aonojiHM- 
TejibHbie M3MeHeHMH, KaK npaBMJio, oKaxyTca cKopee BpenHbiMM, 
neM nojie3HbiMM. Ho 3tmm 6yneT oGecueHeHa m nojib3a, npMHO- 
CMMâ i MyrauMeM b nepBOM 3BeHe. B pe3yjibTaTe nojie3HbiMM mo- 
ryT 6biTb name Bcero TOJibKO Te MyTauMM, KOTOpwe 3aTparMBaiOT 
nocjienHee 3bcho. H, jxeMCTBMTejibHO, mmchho 3tm 3BeHba m mo- 
iyr Jierne Bcero 3B0Jii0UM0HMp0BaTb, M3MeHaacb m HaACTaBJiHHCb 
HOBbiMM 3BeHb5iMM. TaK, b 3HaHMTejibHOM CTeneHM m npencra- 
Bjiflji ce6e xon sbojiiouhh aKaaeMMK A. H. CeBepuoB [16]. C stom 
TOHKM 3peHMH JierKO oG-bHCHMTb OrpOMHbIM KOHCepBaTM3M paH
HMX 3M6pMOHaJlbHbIX CT3J5MM pa3BMTMfl, KOTOpbie MOiyT 6bITb 
oneHb cxohhm y bmhob, yxe naBHO pa30iuejxuiMxcH b npouecce 
3bojik)umm: nocjieflHAH uuia y hmx b ochobhom  3a cneT M3MeHe- 
hmm m HajGurraBOK no3jXHMx crraj5MM, a MyTauMM, 3aTparMBaBiUMe 
paHHMe CTajiMM, He 6buiM GjiaronpwaTHbi m He 3aKpenji5ijiMCb. 
n03T0My paHHMe CTâ MM coxpaHMjiMCb jxo HacTOHiuero BpeMeHM 
CO CpaBHMTejIbHO MaJlblMM M3MeHeHMHMM nO CpaBHeHMK) C TOM 
snoxoM, Korna pa30iuejxuiMecH BM^bi 6bUiM eiue 6jim3Km jxpyr 
npyry (cm. H. M. UJManbray3eH [23] m up.).

3 .  n p H c n o c o 6 j i e i u t e  k  n o c T o n i iH b iM  j o o b h h m  

hjih npaBHJibHOH cMeHe ycjioBHH

Mto x e  BbmyxaaeT opraHM3M k co3jxaHMio cba3cm, ynoMAHy- 
Tbix HaMM b npMMepe c MH^yKuMeM xpycrajiMKa rjia3HbiM 6oKa- 
jiom? B jxaHHOM CJiynae, oneBM/mo, n0MMM0 pananpyrMX npMHMH,



JUIH O p ra H H 3M a BeC bM a u eH H O  TO, HTO TaKOM 3 aBH CM M 0 CTbK) a B -  

TOMaTMHeCKM C03/iaeTCH COOTBeTCTBHe B pacnO JIO X eH M M  CeTHaTKM  

h  x py cT a jiH K a : xpycTa/iH K  p a 3 B H B aeT ca  n p H M o  n e p e ^  ceTnaTK O H , 

KaK 3T0  H e 0 6 X0 HMM 0  JJUlH MX CO B M eCTH O R ) (J )yH K UM O H H pO BaH M 51. 

XOTfl TaKaH CBH3 b, BepO flTH O , B H3BeCTH 0 M M e p e  O rpaH H H H B aCT  

B0 3 M0 )KH0 CTb 3 BOJ1JOUHH, OflHaKO OHa ABJIfleTCH CTOJlb UCHHOM 
/yiH K a x n o r o  o p ra H M 3M a, h t o  n p w H o c H M a a  e io  n oJ ib3a  G o jie e  B a x -  

H a, HeM H eK O T o p o e  c H H x e H H e  s b o j i i o u h o h h o h  tm Sk octm  BH ua.

TaKMM 06pa30M, 3BOJHOUHOHHbie MHTepeCbl BM^a B H3BCCTH0M 
CTeneHH npHxo/taT b npoTHBopenne c ueHHocTbio npncnoco- 
GMTeJlbHblX CBA3CM HJIH KaXAOTO MH/UIBH/Xa B Kax^blH /XaHHblti 
MOMeHT, h ecTecTBeH h biM ot6op Be^eT k co3/xaHHio HeKOToporo 
cpejiHero onTHMa/ibHoro nojioxeHHH, m e HHTepecbi BH/ta b ue- 
jiom (t. e. noTeHiuianbHaH SBOJHOiiHOHHaa rw6K0CTb) m HHTepecbi 
MHAWBMAa (t. e. MexaHM3Mbi, o6ecneHMBaiouiMe KoopflHHauHio 
HacTew h npwcn0C06jieHH0CTb oco6h b juoGom /xaHHbiti momcht) 
B3awMH0 orpaHHHMBaioT m ypaBHOBeLUMBaiOT apyr /xpyra.

KaK X e H/ieT 3Ta 3B0JIK)UHfl CBH3CH H KaKOBbI OnTHMaJIb- 
Hbie hx cJ)opMbi? PaccMOTpHM KOHKpeTHbiw npnMep noaoGHoti 
3BOJIIOUMH.

Ha EoJibiunx 3ohackhx ocTpoBax Ha njiocKHX Geperax, 
t o  aaneKO 3ajiHBaeMbix npwJiHBOM, t o  o6HaxaiomHXC5i npn 
OTJiHBax, 0Ka3anacb Hpe3BbmaiiHo GjiaronpHflTHaa oGcraHOBKa 
mia nocTeneHHoro Bbixona bo^hmx 0praHH3M0B Ha cymy, 
H UejIbIM p m  MOpCKHX XHBOTHbIX B pa3J!HHH0H CTeneHH
npHcnocoGwjiCH k hobmm nojiycyxonyTHbiM ycjioBHAM.

B HHcjie apyrnx HawGojiee npncnocoGHJiHCb k cyxonyTHbiM 
ycjioBH^M ABa poncTBeHHbix Mexny co6oio pona pbiG M3 ceMew- 
CTBa Gobiidae: Boleophthalmus h Periophthalmus. 3 th  pbiGbi 
npHo6pejiw uejiyio rpynny npw3HaK0B, cnocoGcTByiomnx cyxo- 
nyTHOM xh3hh: CBoeo6pa3Hbie poroBbie «ohkh», npwKpbiBaiomHe 
rjia3a, awxaTejibHbie MeuiKH, coenHHeHHbie c hocoboh h xa6ep- 
hoh nojiocTbio, h nepenoHKH, npe/xoxpaHaiomHe xaGpbi. npn 
3T0M rJia3a b 3HaHHTejibH0H CTeneHH nepeMecTHJincb Ha Bepx- 
Hioio noBepxHocTb rojioBbi, TaK KaK Ha 3eMJie hmchho cBepxy 
Haj50 OXH^aTb H MeJIKOH HOGblHH B BH^e HaceKOMbIX H Ha- 

naneHMH bo3moxhmx BparoB. njiaBHHKH yjxnHHHJiHCb h AaJiH 
B03M0XH0CTb pbi6e rxepeaBHraTbca, OTTa/iKHBaacb o t 3eMJiH. 
M3MeHHJIHCb H BHeiUHHe nOKpOBbl H pm  npyrwx npH3HaK0B. 
B JIHHWHOHHOM COCTOHHHH pblGKH 3TH XHByT B BOfle, o6Jiaj5a- 
Kn o6biHHbiM juia pbi6 pacnojioxeHHeM rjia3 h paaoM flpyrwx 
aHanorHHHbix npH3HaK0B, a 3aTeM nponcxojxHT npeBpameHHe, 
H3MeHHioiuee hx BHeuiHHfi oGjihk h iiejiaiomee hx Gojiee cyxonyr- 
HbiMH, HeM Bo^HbiMH XHBOTHbiMH. B onbiTax [27] Periophthalmus 
MorjiH XHTb Ha cyme bo BjiaacHOH aTMoccJ)epe HecK0jibK0 cyTOK,



a n o r p y x e H H b i e  b B o ^ y  n o r w 6 ajiM  y x e  H e p e n K o  n e p e 3 30 m m - 

H y T . O K a 3a j i o c b ,  h t o  Bbixon Ha c y u i y  m oxh o y c K o p M T b  nyreM 
CTMMyJIHUMM p b lG O K  TOpMOHOM lUHTOBHflHOH X C ^ e 3bI. T lpM  3TOM
m y Periophthalmus m y Boleophthalmus npoHcxoflHjio H3BecTHoe 
H3MeHeHHe n0Kp0B0B. O/maKo npyrne npH3iiaKH pearwpoBajiM 
Ha ropMOH iuhtobh/uioh xe;ie3bi yxe HeonHHaKOBo: b to  BpeMfl 
KaK y Periophthalmus ohm b ochobhom TaioKe H3MeHfljincb 
b CTopoHy npHcnoco6/ieHHH k cyxonyTHow XH3HH, b Boieoph- 
thalmus 3HanHTejibHan nacrb M3 hhx no,n BjiHflHHeM ropMOHa 
LUHTOBHflHOH xejre3bi He nporpeccwpoBajia b stom  othoiuchmm.

M3 M3JIOXeHHOrO HCHO, HTO 60JlbUIHHCTB0 npH3HaK0B, 
CB513aHHblX C )KH3HbK> Ha Cyllie, npHHUHriHajIbHO MOXeT pa3BH- 
BaTbCfl, He HCnblTblBaa HeoSxOUHMOCTM B yCHJICHHOM CHaGxeHHH 
mpMOHOM LUHTOBHUHOH )Kejie3bI. 0/XHaKO TaKaH CaMOCTOHTejlb- 
HOCTb pa3BHTHH 3THX npH3HaKOB HMeeT CBOH HenocraTKH: 
He cBH3aHHbie e/uiHbiM cnrnajioM, 3th npH3HaKH b omejibHbix 
cjiynaax MoryT pa3BMBaTbca b pa3Ho6on; HanpwMep, b to  BpeMfl 
KaK H3MeHeHwe n0Kp0B0B m noBe^eHMH yace nejiaeT xejiaTejib- 
hwm nepexon Ha cyuiy, pa3BHTHe rjia3 m njiaBHHKOB MoaceT 
6biTb em e He TaK0B0 , HTo6bi oGecneHHTb 3 to t  nepexon. MoaceT 
6biTb m oGpaTHoe. DiaBHoe, TaKow pa3Ho6oM, He npncnocoGHB 
xnBOTHbix AocTaTOHHo K hobom cpeae, MOXCT c/xe/raTb HX Ma- 
jioxH3Hecnoco6HbiMH m b npeacHen. B 3tom cjiynae (rraHOBHTca 
Hpe3BbinaHHo BaacHbiM, HTo6bi momcht npeBpameHHa ynpaB^aji- 
CH JXJIH Bcex 3THX npH3HaKOB OUHHM CHrHaJlOM. TaKMM CHmaJlOM 
CTaHOBHTCH y Periophthalmus ycHJieHHe (JjyHKUHM iumtobma- 
hom acejie3bi. CoBepuieHHo aHajiorHHHyio KapTHHy 3bojhoumm 
(kohchho, ^aBHO yace 3aBepuieHHyio) Mbi HMeeM m y aM(})M6HH4).

B c j i y n a e  P e r i o p h t h a l m u s  M bi M oaceM  o n p e n e J iH T b  sbojiioumio 
CBH3eM , K a K  o G -b en H H e H H e n p H 3H a K O B , M M eiouuM X  c x o ^ H o e  

n p n c n o c o G H T e j ib H o e  3H3H eH H e (c o ^ e M C T B H e  B b ix o n y  Ha c y u i y ) ,  

B O K p y r  o/moro cnrHajia —  y c H jie H H a  n p o n y K u H H  ro p M O H a  

UXHTOBHOTOH a c e j ie 3b i.

ripHBeixeM eme pan npMMepoB nonnHHeHMfl onHopo,HHbix 
npncnocoGHTejibHbix npH3HaKOB OAHOMy cnrHajiy.

IbpMOHbi uejioro pana ace;ie3 BHyrpeHHeM ceKpeuHH, Heco- 
MHeHHo, HMeioT 3HaneHMe cnrHajia, ynpaBjiaiomero H3MeHeHH- 
hm m , HipaiouxMMM b opraHM3Me CXOHHyiO pojib b npncnoco6- 
jieHHH. TaK, aapeHajiHH, HMeioiuHM nencTBHe, cxonHoe c nen-

4) M HTepecHo, m o  s t o  aa^eKO He ezmHCTBeHHbiH cjiyMaw, Kom a o p ra 

Hbi, KOTOpbie BnojiHe MoryT pa3BHBaTbcn npw pa3Hbix ycjiOBHJix, HaqHHaioT 

pa3BHBaTbC5I JIHUlb npH OAHOM OIlpeAeJieHHOM yCJIOBHH, KaK 6bl nOAMHHHHCb

e r o  cH rH a jiH 3 a ijH H . B Bnzie n p H M ep a  m o )k h o  npM BecTH  p o r a  ojieHen, K o x o p w e  

y o a h h x  b h a o b  pa3BHBaioTC ji y Bcex o c o 6 e n ,  a y Apyrnx —  TOJlbKO y ca M u o B , npH  

HajiHHHH M yxcK oro  nojioBoro  ropMOHa.



CTBHeM CMMnaTHHeCKOM HepBHOft CMCTeMbi (t .  e. flBJIHIOIUMHCfl 
cwMnaTOMMMeTMHecKMM BemecTBOM), b HazuieacameM kohuch- 
TpauHM Mo6HJiM3yeT k MaKCMManbHOMy neftcTBHK) (HanpMMep, 
cm.: [6, 14, 29, 15|). Oh ycMJiHBaeT aeaTejibHocTb cep,nua, pa6o-
T0Cn0C06H0CTb Mbllliu, OCTpOTy BOCnpHHTHfl HeKOTOpbIX OpraHOB 
HyBCTB M TOHyC UCHTpa/IbHOM HepBHOH CMCTeMbi, nOBblinaeT co- 
aepacaHMe caxapa b kpobh, nepepacnpeflejiaeT KpOBb m, HaKOHeu, 
aaace noBbimaeT (J)arouMTapHyio aKTMBHocTb jicmkoumtob.

Tohho TaK ace n0;i0B0H mpMOH o/moBpeMCHHo CTMMyjIM
pyeT pa3BMTHe uejioro paaa btophmhhx nojioBbix npw3HaK0B 
m cneuM(J)MHecKoro noBeaeHMfl, o6ecne4HBaa TaKMM o6pa- 
30M KOOpaMHMpOBaHHOe nOflBJieHMe Bcex 3TMX 0C06eHH0CTeft, 
Heo6xo/XMMbix acMBOTHOMy ju ia BbinoJiHeHHH ero pojim b pa3- 
MHOXeHMM. POCTOBOM TOpMOH TMnOCj)M3a, fleMCTByfl Ha POCT 
pa3jiMHHbix OpraHOB c onpe/tejieHHOM HepaBHOMepHOCTbK), cno- 
C06CTByeT TOMy M3MeHeHMK> nponopUMM, K0T0p0e HeoSxOJJMMO, 
HanpMMep, y MejioBeKa npM nepexojie ot HOBopoac^eHHoro c ero 
cjia6o pa3BMTbiMM KOHeHHOCTflMM h jiHueBOH HacTbio qepena 
K B3pOCJIOMy OpraHH3My C JXJIMHHblMH CHJIbHbIMM KOHCHHOCTflMH 
h pa3BMTbiM aceBaTejibHbiM annapaTOM.

fljiH 6ojiee nojiHoro npeacTaajieHMa o KoopaMHMpyiomeM 
3HaiieHMM mpMOHajibHbix cmctcm noJie3Ho conocTaBMTb mx 
C CMCTCMaMM npM3HaK0B, 3SBHCHUJMMM OT BMTaMHHOB. 3,necb 
HeTpy^HO yBM^eTb rJiy60KMe pa3JIMHHfl ropMOHOB OT BMTaMMHOB, 
C KOTOpblMM HX TaK HaCTO CpaBHHBaiOT. FTpH aBMTaMHH03aX 
BbiaBJiaeTCH BJiMHHMe BMTaMMHOB Ha (J)yHKUHH, MMeiomHe Meamy 
co6om Mano o6m ero. TaK, BMTaMMH A  bjimhct Ha cyMepenHoe 
3peHHe, Ha poroBMuy rjia3a, Ha conpoTMBJiaeMOCTb opraHM3Ma 
MHCjjeKUHM H Ha o6lUMft POCT Tejia [5], ABHTaMMH03 D  CKa3bIBa- 
eTca Ha pocre KocTeft, Ha (JjyHKUMM KHiueHHMKa m Ha Bbicinefi 
HepBHOM ^eHTejibHOCTH y HejioBeica, Bbi3biBaa MHor.ua TaK Ha3bi- 
BaeMyio paxMTO(J)peHHK) [12]. O^hmm cjiobom, mpMOHbi, HHorua 
m He 6y^yMM Heo6xo^MMbiMM jv\h pa3BMTMH onpe/xeJieHHbix npn- 
3HaK0B, npM06peTai0T bjimhhhc Ha hhx, ynpaBjuw momchtom mx 
nOHBJieHMfl, eCJIM 3TM npH3HaKM BX04HT B eflMHblH npMcnoco6M- 
TCJIbHblM KOMnJieKC, CBfl3aHHbIM C flaHHOM aceJie30M. HanpOTMB 
BHTaMHHbl, nO-BHAMMOMy, OT3bIBaiOTCH TOJIbKO Ha Tex npM3Ha- 
Kax, KOTOpbie HMKaK He MoryT pa3BMBaTbca 6e3 hmx, ho KOTOpbie 
xota m 3aBMCHT o t  oflHoro BHTaMHHa, o^HaKo MMeiOT npMcnoco- 
6MTejii>Hoe 3HaHeHMe b coBepmeHHO mhom nji0CK0CTH. B uejioM, 
B TO BpeMfl KaK BMTaMMHbl HBJWIOTCH JIMUIb He06X0,UMMbIM Ma- 
TepMajioM mjim ycjiOBMeM Aim paua BaacHbix peaKunft, ropMOHbi 
flBJIHIOTCfl OpraHM3yiOmMMM UCHTpaMM, CB513bIBaiOmHMM B pflfle 
cjiynaeB o^HopoOTbie npMcnocoSMTejibHbie cfryHKUMM.

YKa3aHHoe pa3JiM4Me cB «3aH0 m c .upyrnM. B 6oJibiiiMHCTBe 
cjiynaeB ropMOHbi npM M36biTKe mx cpa3y Bbi3biBaiOT b opraHM3Me



uejibiH pha HapymeHMM, npoTMBonojioxHbix Hapy uieH mhm npn 
He^OCTaTKe 3TMX ropMOHOB. HanpOTHB, M36bITOK BHTaMHHOB 
b 6ojibiiiMHCTBe cjiynaeB ao jito  He cKa3biBaeTCH Ha HopManbHOM 
opraHH3Me, m TOJibKO orpoMHbie A03bi mx MoryT Bbi3BaTb 
paCCTpOHCTBa cJ)M3M0J10rMHeCKMX (ftyHKUMM.

3 t0  —  CJieACTBMe pa3JIMMHOM 3BOJUOUMM OTHOUieHMM TKaHCM 
K BMTaMMHaM H ropMOHaM. R)pMOHbI Bbipa6aTblBaiOTCH CaMHM 
opraHH3MOM, M HX KOJIMMCCTBO JierKO M oxeT  6bITb COKpaiueHO. 
ri03T0My M36w tok  mx He yrpoxaeT  opraHM3My, m nocjieAHMM 
He AOjixeH 6biTb npMcnoco6jieH k KOMneTeHuMM ero. C Apyron 
cropoHbi, H3MeHMBinMeca ycjioBMH MoryT oueJiaTb ^ a x e  x e jia -  
TeJIbHblM M3MeHeHMe COCTOHHMH OpraHM3Ma nyTeM yCMJieHMH 
npo^yKUMM ropMOHa. H to 6h rapMOHbr MorJiM 6biTb opyiiMeM 
pery^HUMM (})yHKUHM OpraHM3Ma, OHM AOJDKHbl 6bITb aKTMBHblMM 
KaK npn noHMxeHMM mx coAepxaHMH b opraHM3Me, TaK m npM 
noBbiuieHMH.

HanpoTMB, BMTaMMHbi TaKOM opraHM3yioiueii pojiM He nrpa- 
k)t. KpoMe Toro, ohm bboamtch M3BHe c nMmeii, m ecjiM mx 
coAepxaHMe b nHiue bcjimko, to  BcerAa MMeeTCH onacHocTb, mto 
ohm 6yAyr BBe^eHbi b opraHH3M b M36biTKe. Ecjim 6bi TaKon 
M36biTOK Mor HapymaTb cJ)yHKUMM opraHM3Ma, Mbi nocrroHHHo 
BCTpenajiMcb 6bi c 3a6ojieBaHMHMM opraHM3Ma Ha noHBe a a x e  
He6ojibu ioro rnnepBHTaMMH03a. ri03T0My opraHM3My npMxoAM- 
Jiocb npMcnocaSjiMBaTbca, npoTHBOAeHCTByn stmm HapyiueHmhm 
jim6o nyreM BbmeJieHMH M36biTKa BMTaMMHa, jim6o nyTeM ero 
pa3pymeHMH, jim6o nyreM OTKJia^WBaHMH ero b KanecTBe 3anac- 
Horo nMTaTejibHoro BemecTBa, jimGo, HaKOHeu, npocTo nyreM 
OCJia6jieHMH peaKUMM Ha M36bITOK BMTaMMHa.

CneuMcJ)HKa acmctbhh ropMOHOB, b otjimmmc o t  Ji0KajibH0 
AeMCTByiOmeM HepBHOM CMCTeMbI M OT 3M6pMOHaJIbHb!X (J)aKTOpOB 
TMna «HHAMKaTOpa», COCTOMT B TOM, MTO ropMOHbl, OAMHaKOBO 
npoHMKan bo Bee MacTM opraHM3Ma, He M oryr nopoacaaTb pa3JiH- 
mmh b npe>icae 0AHHaK0Bbix opraHax m TKaHHx. Pojib topmohob 
cboamtch k TOMy, MTo6bi Ha ochobc MMeioiUMxcH yace oco6eH- 
HOCTeM BbI3BaTb B 0praHM3Me ueJIbIM pan KOOpAMHMpOBaHHbIX 
M3MeHeHMM. TaK Bbi3biBaeTCH nojioBoe co3peBaHMe y bwciumx 
xMBOTHbix, TaK Bbi3biBaeTCH 0AH0BpeMeHH0e npeBpameHMe pa3- 
jiMMHbix OpraHOB JiHMMHKM npn nepecrrpoHKe ee bo B3pocJioe 
XMBOTHOe, TaK npOMCXOAMT OAHOBpeMeHHaa M06MJIM3aUMH Bcex 
(J)yHKUMM OpraHM3Ma BO BpeMH OnaCHOCTM M T.A. IlpM 3T0M 
ropMOHM HBJIHIOTCH npeKpaCHblM npMMepOM BbipaGOTKM OnTM- 
MBJlbHOM (J)OpMbI ynpaBJieHMH. CBH3b OpraHOB M (JjyHKUMM, KaK 
Mbi TOBOPMJIH, AOJIXHa 6bITb, C OAHOM CTOpOHbl, npOMHOM, a, 
C ApyroM CTOpOHbl, M3MeHeHMe B OAHOM 3BeHe AOJDKHO B03- 
m oxh o MeHbine 3aTparMBaTbCH Apyrne 3BeHbH, TaK KaK MHaMe 
3BOJHOUMH nocjieAHMx 6buia 6bi 3aAepxaHa.



U enH aa cBH3b TMna A  B  — > C  - +  D  - +  E  - +  F  n  t . r . ,  KaK
MU BHAeJIH, nOHTM HCKJIIOMaeT B03M0XH0CTb 3BOJHOUHH nepBbIX 
3BeHbeB, TaK KaK OHa oGmmho HeSJiaronpHHTHO cKa3biBaeTca
Ha n ocjieay io iu H x 3BeHbHx.

3tom  A0CTMraeTCH BecbMa TCCHan CBH3b Bcex «JiyneH» 3Toft 
3Be3^bi Mexay co6om: Bee ohm cBH3aHbi jjpyr c apyroM TOJibKo 
Hepe3 O/XHO 3BeHO. B TO Xe BpeMH, HBJTHHCb KOHeHHbIM 3BCHOM, 
OT KOTOPOIX) He 33BHCHT OCTajIbHaH HaCTb uenH, KaX£bIH «JiyM» 
MOXeT SBOJIIOUHOHHpOBaTb H Aaxe HCHe3aTb, nOHTM He OT- 
pa3MBUlHCb Ha OCTaJIbHbIX, CHJIbHO KOppeJlHpOBaHHbIX C HHM 
npM3HaKax. HanpoTMB, caM ropMOH MoxeT 3B0JnouH0Hwp0BaTb 
TOJIbKO C 60JIbLlIHM Tpy/XOM, TaK KaK ero H3MeHeHHH, aaxe 
noJie3Hbie caMH no ce6e, Monw 6bi He6jiaronpHHTHo OTpa3HTbca 
Ha uejioM pa^e 3aBHCHiuMx o t  Hero npw3HaKOB opraHH3Ma. 
M  AewcTBHTejibHo, Mbi Ha6jiio,naeM, b otjimmmc o t  jxpyrw x npw- 
3HaKOB OpraHH3Ma, OrpOMHyiO 3BOJHOLIHOHHyiO yCTOHMHBOCTb 
ropMOHOB. 3 t o  cKa3biBaeTCH, HanpHMep, b to m , mto ropMOHbi 
MjieKonHTaioiuMX, KaK npaBHJio, 0Ka3biBaK)T Ha pbi6, aM(})M6Hii 
hjih  riTHU t o  x e  ^encTBHe, KaK w cooTBeTcrByiomMe ropMOHbi hx 

coGcTBeHHbix xejie3.
Oco6eHHo Macro B03HHKaeT KOopuwHauHfl b ynpaBJieHHH 

MHorHMM npH3HaKaMH npn noBTopniomeMCH nepexo^e opraHH3- 
mob H3 o a h h x  ycjioBMH cymecTBOBaHHH b Apyrne. T Io c to h h h o  

noBropniomHecH KOMSHHaunn ycjioBMH, KOTOpbie BeayT k  bo3- 
HHKHOBeHHIO npOHHblX CBH3CH, aHaJIOrMHHbIX paCCMOTpeHHbIM, 
MoryT BCTpeqaTbCH h 0AH0KpaTH0 h MHoroKpaTHO npw XH3HH 
o a h o Pl o co 6 h  m TOJibKO oah h  pa3 3a HecK0JibK0 noKOJieHHii. TaK, 
nepecrrpofiKa opraHH3Ma h Mo6HJiH3auHH ero cfryHKUHH npn npn- 
cnocoGjieHHH k  onacHocTH MoxeT npoHcxoflHTb HecKOJibKO pa3 
b AeHb. ripHcnoco6jieHHe k  onpe,ueJieHHbiM ce30HHbiM H3MeHe- 
hhhm npoHcxowT pa3 b ran. riepexo/x y aMcJ)H6MH h cyxonyTH bix
Pbl6 OT XH3HH B BO^HOH cpe^e K XH3HH B BO3,0yiIIHOH Cpe^e 
H CBH3aHHbIH C HHM MeTaM0p(J)03 npOHCXOflHT pa3 B XM3HH XH- 
BOTHoro, TaK xe , KaK h nepexo,u o t  6 e c n o jio ro  cymecTBOBaHhh 
pacrrym ero opraHH3Ma k  co3peBineH b n0Ji0B0M oTHOineHHH B3po-

B
B rapMOHajibHbix cncTeMax ocym e- 

C cTBjiaeTCH, KaK npaBHJio, .upyraa, 6ojiee 
coBepmeHHaa (fropwa cbh3M —  4>op- 
Ma, KOTOpyiO MOXHO Ha3BaTb 3Be3AHO-

G A D  jiyneBow (pwc. 1). B 3t o h  (})opMe ueH- 
TpajibHoe 3BeHO —  ropMOH —  (A )  o r -  
HOBpeMeHHO cBH3aHO c uejiOH rpynnoH

F

Phc. 1.

E  n p w 3H aK O B  ( B , C , D ,  E ,  F ,  G  h  t . a . ) ,  

3a B H C H m w x  o t  Hero, h o  He 3a B H C H m n x  

HenocpeACTBeHHQ /tpyr ot /xpyra. flp n
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cjiom (})opMe. 3^ecb 6pocaeTca b rna3a Sojibinaa aHajiorMa npe- 
BpameHMH y Bbixcxuamux Ha cymy aMcJ)H6MM m y paaa HaceKOMbix, 
y KOTOpbIX npowcxoAMT MeTaM0p(})03, npeBpamaioiuMM jiMMMHKy 
bo B3pocjiyio (J)opMy. 3/i.ecb Taicxe npoMcxojiMT MHoroo6pa3Hoe, 
h o  noBTopfiioiaeecH M3 noKOJienMH b noKOJienwe M3 M chchhc 

yCJIOBMft XM3HM, a HaCTO M cpe^bl, C KOTOpOM OHM CBH3aHbI, 
HanpMMep, BojXHoe mjim Ha3eMHoe cymecTBOBaHMe jimmmhok

MOXeT CMeHHTbCH nepexO/XOM K yCJIOBMflM XM3HM B3p0CJI0M 
jieTaioiuefi c})opMbi. IlpM  3tom  0Ka3biBaeTca, mto y HaceKOMbix, 

pa3BMBaiOlUHXCfl He3aBMCMMO OT n03B0H0MHbIX, Bbipa6 0 TaJlMCb 
Apyrn e , h o  npMHUMnMajibHO cxo^Hbie ropMOHajibHbie cm ctcm h, 

ynpaB jia ioiuH e hbjichmamm MeTaMopc})03a h ^pyrMMM (j)yHKUM- 
hmm opraHM3Ma. 3 t o  yKa3biBaeT Ha oGiuMe 3aKOHOMepHOCTM, 

npMBojmmMe mmchho k TaKOM (})opMe KoppejiauMOHHbix cbh3cm.

HaKOHeu, b pa^e cjiynaeB Mbi Ha6jno/xaeM HepeHOBaHMe no- 
kojichmm, pa3MHOxaK)uiMxcH napTenoreHeTMMecKMM nyTeM m no- 
KOjieHMM c nojiOBbiM pa3MHO)KeHMeM (HanpMM ep, y Tjiefi [19]). 
B ApyrMx cjiynaax, b MacTHocTM y pacTeHMM, m m cctca HecKOJibKO 
B03M0XHblX (J)OpM pa3BMTMfl B 33BMCMMOCTM OT TOrO, nonajio 
jim pacTeHMe Ha cyuiy mjim b Bojxy (HanpMMep, Ranunculus 
multifidus n np .), nonajio jim o h o  b ycjioBMa BbicoKoropba mjim 
B AOJlMHy M T. A. 3AeCb Mbi BMAMM Te x e  yCTOMMMBbie (J)OpMbI ne- 
pecTpoMKM opraHM3Ma, npoMcxojuuuwe y x e  He y 0npe/xejieHH0M 
o c o 6 m, a pa3 b HecKOjibKo noKOJieHMM, h o  n03B0Jiai0iuHe Taicxe 
npejxnojiaraTb aocTaTOHHo npoMHyio cBH3b npM3HaKOB M exjiy 
C0 6 0 10 , ocyiuecTBJiaiomyiocfl, no-BMjuiMOMy, nyTflMM, cxo/uibiMM 
c pa3o6paHHbiMM Bbiuie.

Bee onMcaHHbie BMflbi KoppejiauMM co3,uaK)TCH nyTeM ycTa- 
HOBJieHMfl (J)M3MOJIOrMMeCKMX CBH3CM M exay npw3HaKaMM, paHee 
He cBA3aHHbiMM M exay co6om Henocpe^CTBeHHO m oSjiajiaBiiiMMM 
TOM MJIM MHOH CTeneHbK) He3aBMCMMOCTM. H o , KaK Mb! yKa3bIBaJIH 
Bbiuie, m He3aBMCMM0CTb oraejibHbix npw3HaKOB jxaneKO He Bcer.ua 
B03HMKaeT nepBMMHO. OHa HaCTO flBJIHeTCfl npOAyiCTOM 3BOJIIOUMM 
h pa3,apo6jieHMH Tex cBfl3eft M exjiy npM3HaKaMM, KOTOpwe bo3hm- 
kjim BHe npMcnoco6jieHM5i, KaK HaM6oJiee npocToe m BepoaTHoe 
cjiejxcTBMe npexHMx npoueccoB pa3BMTMfl m x  m 3H e,neflTeji bHoctm. 
B ApyrMx cjiyMaax 3tm cba3M Koma-To mmcjim npMcnoco6M- 
TejibHoe 3HaHeHMe, ho BnocjiejxcTBMM, npM nepeMeHe ycjioBMM, 
yrpaTMJiM ero  m CTanM y x e  JiMinb T0PM030M b AajibHeMineft 
3BOJHOUMM m npMcnoco6jieHMM opraHM3Ma k hobom 06cTaH0BKe.

KaK B MHAHBMAyaJIbHOM pa3BMTMM, TaK M B 3BOJIIOUMM Mbi 
Ha6jnoAaeM B03pacTaiomyio .UMcJxJjepeHUMauHio, pa3pbiB n p ex - 
HMX CBH3eM H BblfleJieHMe HOBbIX (mjim CTapblx) CaMOCTOHTCJIbHblX 
e^HHMU, Cn0C06HbIX K 6oJiee CBOfiOflHOMy KOMGMHMpOBaHMK). 
B MHAWBMJXyaJIbHOM pa3BMTMM Mb! BM^CJIM OTMCTJIMBblM npMMep



3Toro Ha ^M(J)(})epeHuMauMM pe(})JieKTopHbix peaKUHH H3 nep- 
BOHaManbHO cjihthux cJ)opM peaKUHH [4], To x e  Mbi bhuhm
B AW(J)(})epeHUMaUHM TKaHeH H MX (fjyHKUHH, SBOJIIOUHOHHOe
pa3BHTwe K0T0pbix 6biJio H3yHeH0 A. A. 3aBap3MHbiM [3]. flanb- 
HeHiuaa sbojhouha M oxeT  co3/xaTb y MHornx H3 hhx cnoco6HocTb 
6ojiee hjih MeHee He3aBHCHM0 o t  apyrnx npH3HaK0B npncno- 
co6HTejibHO H3MeHHTbCH npn nepexozie b HOByK) cpe^y hjih 
b apyrwe ycjioBwa cymecTBOBaHHH. B03M0XH0, mto no/xo6HbiH 
cjiynan Mbi BH^ejiH Ha npHMepe Boleophthalmus, m e nepexo,u 
k nojiycyxonyTHOMy o6pa3y XH3HH CB$i3aH c H3MeHeHHeM ue- 
jioh rpynnbi npn3HaK0B (TaK x e ,  KaK h y Periophthalmus), 
ho npaMOH npHHHHb!, HenocpeacTBeHHO KOop/uiHHpyioiueii hx 
H3MeHeHHe, o6HapyxeHo He 6bijio. B .uajibHetiiueM, 0/maK0, 
napajuiejibHoe H3mchchhc pa/ta npH3H3K0B JierKO no/XHHHaeTca 
OAHOMy KoopAHHwpyiomeMy ueHTpy (b cjiynae Periophthalmus — 
luhtobh^hoh xe jie3 e ), kotopm h MaKCHManbHO o6ycjioBjiHBaeT 
OAHOBpeMeHHOCTb H3MCHCHHH H HX HOJieXHOCTb.

TaKHM 06pa30M, nojiHaa cxeMa sbojiiouhh  b sth x  cjiynaax 
AOJiXHa BbirjianeTb TaK:

a) BbiHyx^eHHaa cBA3b KOMnJieKca npH3HaK0B (aBjiaioiuaHCfl 
n060MHblM CJie^CTBHeM CpaBHHTejIbHO npHMHTHBHbIX npo
ueccoB pa3BHTH5I HJIH OCTaBUiaflCH OT npeflbmyiUHX 3Tan0B 
sbojiiouhh), b 3HaHHTejibH0H CTeneHH HeajieKBaTHaa Tpe6o- 
BaHHflM npHcnocoSjieHHa.

6 ) PacMJieHeHHe b sbojiiouhh  Bcero KOMnJieKca Ha oxuejibHbie 
He3aBHCHMbie npH3HaKH.

b) Co3AaHHe non bjihahhcm OT6opa npncnocoSHTejibHbix H3- 
MeHeHHH uejioro KOMnJieKca npH3HaK0B, He cBH3aHHbix eme 
HenOCpeflCTBeHHOft (J)H3HOJIOrHHeCKOH CBH3bIO («HCTOpHMeC- 
Kaa» hjih oxnajieHHaa c|)H3H0Ji0rHHecKaH KoppejwuHfl nepe3 
caMocToaTejibHyio peaKunio K axjioro  npH3HaKa).

r ) 3aKpenjieHHe ee nyTeM co3,uaHHH npaMbix c|)H3H0Ji0rHMecKHX 
CBH3eH (4)H3HOJIOrHMeCKaH K0ppeJI5IUH5l). 

rioaoSHbii* xqjx sbojiiouhh xapaKTepeH jxjih npH3HaKOB, npn- 
cnoca6jiHBaiomHx opraHH3M k ycT0HMHB0 cyiuecTByiomHM hjih 
nOCTOflHHO nOBTOpaiOIUHMCH yCJIOBHHM. ripH 3TOM JierKO B03- 
HHKaeT uenHaa cJ)opMa cba3h, oTpaxaiouiaa nocjieaoBaTejibHocTb
B03HHKH0BCHHH OpraHOB HJIH npH3HaKOB BO BpeMeHH. OflHaKO 
3Ta (J)opMa, co3AaBaa cncTeMy, Heo6xo^HMyio jyia o^hhx onpe,ue- 
jieHHbix ycjioBHti, pe3K0 orpaHhhhBaeT 3B0Jii0uH0HHyi0 rnSKocTb 
^aHHOH CHCTeMbl b aajibHeniiieM. Bojiee coBepmeHHon (})opmoh 
aBjiaeTca «3Be34H0-jiyHeBa5i», oGecneMMBaiomaa h npoHHocTb 
CB513eH npH3HaK0B y 0T,HejIbH0r0 OpraHH3Ma, H B03M0XH0CTb 
^ajibHeHUien sbojiiouhh CHCTeMbl.



4. IIpHcnoco6HTejibHoe 3iiaHeHHe
HeKOTOpbIX THnOB CHCTeM C o6paTHbIMll CBH3HMH

a) Ilpoueccw cTa6HjiHsaiiHH (JtyHKium

KaK Mbi yKa3ajin bo BBeneHHM, H. A. EejioBbiM m M. M. 3aBa- 
AOBCKHM 6bIJI0 BblHCHeHO, HTO OHeHb MHOrMe MexaHH3Mb! 
peryjiaiiMH b opraHM3Me oSecnenHBaioTCfl Sjiaroaapa oco6wm 
CHCTeMaM C 06paTH0M CBH3bK), KOTOpbie M . M . 3aBaj50BCKHM 
yCJIOBHO Ha3BaJI THnOM «njUOC-MHHyC B3aMMO,HeHCTBHfl» (o t -  
pHuaTejibHbie o6paTHbie cbh3h). B sthx CMCTeMax nepBbiM 
opraH (mjih (JjyHKuMa) CTHMyjinpyeT btopom, a BTopoft y ra e - 
TaeT nepBbiM. TaKHe cmctcmu M. M. 3aBaaoBCKHH H3o6paxaeT

cxeivtOM o3HaiiaiomeM , hto  A CTHMyjinpyeT B, a B

yrHeTaeT A. B KanecTBe TMnHHHoro npMMepa TaKOM cba3H npn- 
BOJXMTCH, HanpHMep, B3aMMHaH 33BMCMMOCTb nOJIOBOM xejie3bi 
H rMnO(J)H3a. rMnO(j)H3 (M03r0B0M npMJXBTOK) CTHMyjinpyeT POCT 
h cJ)yHKUHio nOJIOBOM xejie3bi, a nojioBaa xe jie3a  — yrHeTaeT 
(})yHKUHio M03roBoro npn/taTKa. B pe3yjibTaTe bcakhm tojihok, 
ycHJiHBaioiuHM pa6oTy nojioBon x e jie 3bi, yrHeTaeT ^eMCTBHe 
rMnocJ)H3a, a nojiOBaa xejie3a npH MeHbiueH CTHMyjiauMH co c to - 
poHbi rnno(})H3a BHOBb cHnxaeT cboio cj)yHKUMio, B03Bpamaacb 
k npexHeM y coctoahm jo. M . M . 3aBaaoBCKHH 3KcnepHMeHT3JibHO 
ycTaHOBMji, h to  y neTyxoB rpe6eHb, pa3BHTHe KOToporo CTHMyjiH- 
pyeTCH nOJIOBOM xejie30H, yrHeTaeT cfryHKUMio nojioBon xejie3bi, 
h ecjiH cpe3aTb rpe6eHb, t o  pa3Mepw nojioBon x e jie 3bi yBe- 
jiMHHBaiOTCH. H. A. EejioB h M. M. 3 aBaj50BCKMM noKa3ajiM, hto 
aH3JI0rMHHbIMH MexaHH3MaMH «nJIK)C— MHHyC B3aHM0^eMCTBMH» 
m oxho oGTjHCHHTb h peryjiauMio caxapa b kpobm m hbjichhh 
KOMneHcauHH, Koma, HanpHMep, npn yrpaTe oahom noHKM 
apyran HacTHHHo 6epeT Ha ce6a pa6oTy, paHee BbinojiHaiomyiocH 
noTepHHHbiM opraHOM. OopMajibHO 3 to t  x e  MexaHH3M m oxh o 
npMnMcaTb caMbiM pa3jiMHHbiM npncnoco6jieHHHM k bhcuihmm 
ycjioBHfiM, KOTOpbie ypaBHOBeniMBaiOT mx Bpe^Hhie bjimhhmh. 
TaK, H36biT0K cojiHeHHbix JiyneM CTMMyjinpyeT pa3BHTHe nnr- 
MeHTa b K oxe, KOTopbin npenaTCTByeT npoHMKHOBeHMio JiyneM 
b rJiy6oKMe cjiom HapyxHbix n0Kp0B0B. AHajiorMHHo m oxh o 
paccMaTpHBaTb B3aMMO,aeHCTBHe naToreHHoro MMKpoopraHM3Ma 
m aHTMTeji, o6pa3yiomMxc5i no,u e ro  bjimhhmcm m yrH eTaiom nx 

ero ^eHTejibHocTb m T.a. 06uiMpHbie MaTepnajibi no B3anMo^eM- 
CTBHK) OpraHOB M (})yHKUHM BHyTpM OpraHM3Ma flaiOT ^OCTaTOHHO 
OCHOBaHMM, HT06bI, o6o 6iJUMB HX, npMMTM K 3aKJIK)HeHHK) O IUH- 
Pokom pacnpocrrpaHeHMH h Sojimuom 3HaneHHH yKa3aHHoro 
TMna cBH3eM b xh3hm opraHM3Ma, b nacTHocTH b peryjiauMM



pa3JiHMHbix (J)yHKUHM m coxpaHeHMM mx Ha onpeaejieHHOM ypoB- 
He. TaKHM 06pa30M, Ha/iMHMe o 6paTHbix oTpHuaTejibHbix cBA3eH 
cnoco6cTByeT coxpaHeHHio b opraHH3Me ycTOMHMBoro peacMMa.

6 )  r ip o^ eccu  nporpeccw pyiom ero n a p a m H H H  
h /^<|)(|)epeHijHauIHH

J\j\n npoueccoB pa3BMTMH opraHM3Ma xapaKTepHbi MHbie TMnbi 
cBH3ew. B [11] 6biJio yKa3aH0 , mto 3^ecb 0CH0BHyi0 poJib wrpaiOT 
nojioxMTejibHbie o6paTHbie cba3h. TaK, ycMJieHHoe pa3BMTMe 
MaTKH BO BpeMH 6epeMeHH0CTM, CTHMyjIMpyeMOe BJIMflHMflMM, 
M&yillMMM CO CTOpOHbl nJKWl, OTHIOAb He CTpeMMTCH K KaKOMy- 
jim6o paBHOBecHK), a M,ueT HapacTaa, noKa aicr poaoB He HapyiiiMT 
3Ty cB5i3b. M ^encTBHTejibHo, MaTKa b cbok) oMepe^b cTMMyjiM- 
pyeT poct njio^a, m Mbi MMeeM 3^ecb B3aHMH0 ycMJiMBaiomeeca 
B3aMMOAewcTBMe, t . e. nojioacMTejibHyio o 6paTHyio CBH3b mjih, 
Bbipaxaacb aHanorwMHo TepMMHy M. M. 3aBaaoBCKoro, cBA3b

no 'i'Mily «n jn oc— nJiioc» A  t = iB .  f lp y ro fi npMMep npe/tCTaBjiaeT
+

co6oh TaK Ha3bmaeMa5i accMMHJiflTMBHaa MHoyKUMfl, HaGjiioAaK)- 
maaca y hckotophx TKaHew Ha paHHHx CTa£Hflx 3 M6pH0HajibH0ro 
pa3BHTHH [20]. npe^cTaBHM ce6e, mto b oKpyaceHHe hckotopom 
TKaHM nocaxeH  HeGojibiuow yMacrroK apyron , po^ctbchhoh en 
h npoM cxo^m eM  m  Toro ace MCTOHHMKa. B stom cjiyMae cJ)opMa, 
npe^crraBjieHHaH 6ojiee o 6niHpHbiM ynacTKOM, no-BM^HMOMy, 
KaKHMM-To BemecTBaMM, BbiaejifieMbiMH eio, MoaceT M3MeHMTb 
pa3BMTwe no^caxeH H oro k Heft «MeHbinHHCTBa» kjictok (Bbwejia- 
ioiuhx MeHbiue cneuM(j)HHecKHx aha hmx BemecTB) m noBepHyTb 
3to pa3BHTHe b cbok) CTopoHy, TaK CKa3aTb, «accMMMJIMpoBaTb» 
mx. MHaHe roBopa, kjictkm onpe^ejieHHOM CTpyKTypbi BbmeJiaioT 
cooTBeTCTBeHHbie BemecTBa, a nocjie^HMe b cboio oMepe^b cno- 
co6cTByioT 06pa30BaHMK) KJieTOK TaKOM ace CTpyKTypbi M3 apyrnx 
KJieTOK. AHanorMMHoe HBJieHMe, xoth m He .uoxoflaiuee 40 noji- 
Horo 3aBepmeHM5i, Ha6jno^aeTCH npM oco6bix ycjioBMnx, Konua 
y KopoBbi MMeiOTCH b MaTKe ana TejieHKa-6jiM3Heua pa3Horo 
nojia, ecjiH Meacay hhmm ycTaHaBJiHBaeTcn MacTMMHaa cBH3b 
Mepe3 KpoBoo6pameHMe. B stom cjiyMae y caMua MyaccKaa 
acejie3a coxpaHaeTca H0pManbH0M, a y caMKM aceHCKaa nacTHH- 
ho nepe^M(})(})epeHUMpyeTCH b MyaccKyio. 3,uecb kjictkm acejie3bi 
MyaccKoro TMna BbmejwioT mpMOH, KOTOpbiM CTMMyjIMpyeT pa3- 
BMTMe TaK mx ace CTpyKTyp b KJieTKax, mx He MMeiomMX (aceHCKon 
nojioBoft acejie3bi). Eme 6ojiee hpkhh cjiynaH o 6HapyaceH B .flaH - 
MaK0B0ii [25], KOTopan, bbo^h b KypMHbie anua (J)OJUiMKyjiMH 
(aceHCKMM nojioBow topmoh), Ao6MJiacb npeBpameHMH neTyu1-

kob b Kyp (aceHCKan nojioBaa acejie3a £=* (J)ojuiMKyJiMH). 3 to



ABjieHHe Mpe3BbmaMHO HHTepccHo h, bm^mmo, MMeeT rjiy6oKHe 
3BOJIK)UMOHHbie KOpHH.

Bhthh [24], cinHBaa nonapHo caMua h caMKy TpHTOHa 6oKa- 
mh, o 6HapyacHJi, h t o  hx nojioBbie acejie3bi B3aHMH0 yrHeTaioT/xpyr

A p y ra  ( A  ^  B ) ,  ho r c j i o  noHTH Bcema KOHnaeTca «no6e,uoH»

MyaccKOH nojioBoii acejie3bi —  ee BoccraHOBJieHHeM h .uanbHeH- 
iiihm yrHeTeHHeM aceHCKOH nojioBow acejie3bi. 3^ecb, 0HeBH/m0, 
HMeeTCH MexaHM3M, npe/xoxpaHHioiuHH o t  b03M0)kh0cth repMa- 
(J)poAHTM3Ma H3BecTHbie BHflbi, rue onpe^ejieHHe nojia nacTHHHO 
3aBHCHT o t  BHeuiHHX ycjioBHH (KaK 3 to  06HapyaceH0, HanpMMep, 
y HeKOTopbix Jiarymeic); B3aHMHoe yrHeTeHHe ^Byx acejie3 B ea d  
BCJie^CTBHe cjiynawHbix 0TKJi0HeHHft k HapyiueHMio hx paBHO- 
BecHH. B 3tom cjiynae MeHee yrHeTaeMaa acejie3a, npoaojiacaa 
no^aBJiHTb npoTHBonoJioacHyio (})opMy, caMa b icocTaTOHHOH crre- 
neHH ocBoSoxaaeTCH o t  /taBJieHwa h BoccraHaBJiHBaeTca, yace 
coBeptueHHO 6e3 KOHKypeHuww npoTHBonojioacHoro noJia. 3 t o t

THn ( A  i = * B )  co3^aeT HeycTofiHHBoe paBHOBecne, HapyiueHHe 

KoToporo, pa3 HanaBiiiHCb, H,ueT m  KOHua.

Cjie/tyeT 3aMeTHTb, h t o  B3aHM0,ueHCTBHe m T w n a  A ^ ± B  
— + 

h THna A ^ ± B  M0acH0 c paBHbiM npaBOM Ha3BaTb nojioacHTeJib-

hoh o6paTHon cBH3bio. 3aMeHAH, HanpHMep, B  Ha ( —B ) ,  Mbi 
bo btopom cjiynae TaiOKe nojiynwM cooTHomeHwe THna nojioacn-

TejibHOH CTHMyjiHUHw: A  i = ± ( - B ) .  B o6ohx cjiynaax H3MeHeHHH

3BeHa A  6ynyT HMeTb cxoo tw h  xapaKTep. Ecjih npuHHTb npo- 
CTeniiiHe npeanocbijiKH, t o  c onpeaeJieHHoro MOMeHTa A  6yueT 
HJIH TOJibKO HapaCTaTb, HaCKOJIbKO n03B0JIflT yCJIOBHH OpraHH3- 
Ma, b KOTOpbix Haxo^HTCH A  (s to  6yueT nocjie BCTynjieHHH 
CHCTeMbI A  H B  B 30Hy + A 9 + B ) ,  HJIH TOJibKO y6bIBaTb (b  30He 
- A ,  - B , pnc. 2).

OflHaKO B 6HOJIOrHHeCKHX CHCTeMaX B3aHM0,UeHCTBHH TH-

noB A  £ ± B  m A ^ ± B  Bce ace MHorua yao6Hee h npaBHJibHee
+

paccMaTpHBaTb KaK pa3jiHHHbie. ^encTBHTejibHo, ecjin A  vi B  —  
onpe,ueJieHHbie opraHbi, t o  hx B3aHMHan cTHMyjiauHH oGuhho 
cBH3aHa c pa3BHTweM opraHH3Ma h npw HopMajibHbix ycjioBHHx 
HapacrraHHe o 6ohx 3BeHbeB MoaceT 6biTb o6a3aTejibHbiM, Bcerua 
o^HOTHnHbiM 3TanoM 3Toro pa3BHTHfl. MHane o 6c to h t  aejio  
c B3aHMHbiM yrHeTeHHeM ^Byx OpraHOB. Ha npMMepe B3aMMHoro 
yrHeTeHHH MyaccKOH h aceHCKOH noJioBow acejie3bi Mbi bh^hm, 
h to  jum  opraHH3Ma 0AHHaK0B0 B03M0acHbi o6a coctohhhh: 
h npeo6jia,aaHHe MyaccKoro Hanajia, h npeo6jiaaaHne aceHCKoro. 
MHane roBopa, b otjihhhc o t  THnHHHbix «n ju oc— runoc» chctcm,



P h c . 2 . Ao  —  ypoB eH b  A, n p n  kotopom  B He M eH neTcq; H kixe A0 (T .e .  
npn  A) cTHMy/iflu,nfi B c o  CTopoHbi A HacTo/ibKo M a/ia, hto B yM eH biua- 
e T ca ; B btw e Ao  (n p n  + .A )  CTnM y/ifluna A ocT aioM H a a jih  H a p a c ia H n n  B .  
AH a/iornHHbie 3HaneHHH b oTHoiueHnn A n M e m  B0t -B ,  + £

b 3thx cjiyqaax, BO-nepBbix, AonycTMMO pa3BHTHe cmctcmbi 
( A , B )  b jiio6om M3 AByx HanpaB^eHHft, h, Bo-Bropbix, Bax ho 
He a6cojiK)THoe yBejiMHeHHe pa3BHTHa o6omx 3BeHbeB, a mx 
B3aHMOOTHOLUeHHe B CMCTeMe. AHaJlOrMHHblM 06pa30M MOX
HO oGljHCHHTb HBJieHHe B03HMKH0BCHHH H yCTOMHMBOCTH TaK 
Ha3biBaeMbix rpaAMeHTHbix cmctcm (cm. [22, 20]).

« . . .  Ecjim KaKoe-jiM6o xm bothoc M3 hm3iumx, HanpMMep, 
njiaHapMio, —  nMiuyT f l x .  XaKCjiM m r .A e B e p  [20], —  pa3- 
pe3aTb Ha aba KyconKa nonepeHHO, t o  oSmmho nepeAHMM 
KycoMeK M3 cBoero 3aAHero KOHua o6pa3yeT xboct, a 3aAHMH 
M3 CBoero nepeAHero KOHua —  rojioBy. Ho ecjiM nonepeHHbiii 
pa3pe3 cAejiaTb HeMHoro AaJibme Ha3aA no AAHHe TeMa, t o  Te 
kjictkm, KOTOpbie b npeAbmymeM SKcnepMMeHTe npMHaAJiexajiH 
k 3aAHeMy KycoHKy m pereHepMpoBajiM rojioBy, Tenepb 6yAyT 
npMHaAJiexaTb k nepeAHeMy KycKy m pereHepMpoBaTb xboct. 
CjieAOBaTejibHo, KanecTBo B03HMKaiomero 06pa30BaHMH He mo- 
xeT  3aBMceTb o t  JioKajiM3aiiMH cneuMcJ)HHecKoro KJieT04H0ro 
MaTepMajia mjim BeiuecTBa, TaK KaK b TaKOM cjiynae Hejib3H 6buio 

6bl nOHHTb, KaKMM 06pa30M M3 OAMHaKOBbIX TKaHCM B OAHOM 
cjiynae m oxct 06pa30BaTbca rojioBa, a b ApyroM — xboct». Paaom 
cneuMajibHbix MccJieAOBaHMft, rjiaBHbiM 06pa30M HaftJibAa, 6biJio 

ycrraHOBjieHo, 4to  b noAo6Hbix cjiynanx MMeeTCH «rpaAMeHT» —  
nocTeneHHoe y6biBaHMe paAa (})M3HOJiorH4ecKHx noKa3aTejiefi
BAOJIb TeJia XMBOTHOro, 06bl4H0 OT TOJIOBbl K XBOCTy. npM 
pa3pe3e rojioBy o6pa3yeT o6iiacTb c HaM6ojiee bmcokhm b AaH- 
hom Kyco4Ke ypoBHeM (J)M3H0A0rHHecKHx npoueccoB, a xboct — 
c HaM6ojiee hm3kmm. ripM stom BbiacHMJiocb, hto o 6jiacTb c HaH- 
6ojiee bwcokmm ypoBHeM (rojioBHaa, b ashhom cjiynae), KaK 
npaBMJio, yrHeiaeT ApyrMe o6jiacTM («AOMMHMpyeT» HaA hhmh) 
m npennTCTByeT mm noAHHTbcn ao TaKoro x e  ypoBHH, KaKOM 
MMeeT OHa. B pe3yjibTaTe ohm AOCTMraioT 3Toro ypoBHfl jiMiiib



nocjie y^ajieHMH TaKow .uoMHHHpyiomeH nacTH. TlosTOMy nocjie 
y j& jie n m  rojioBbi (uoMHHwpyioiueH nacTH) ocTaioiuaflCH o 6;iacTb 
c HawSojiee bmcokhm m  ocTaBinwxcfl ypoBHeM (j)M3HOjiorHHe- 
ckhx noKa3aTejiew He yrHeTaeTca y x e  6o;iee hhhcm m caMa 
AOCTwraeT Han6ojiee BbicoKoro B03M0XH0r0 ypoBHH, a ncyroMy 
npw pereHepauwH Toxe  M oxeT 06pa30BaTb rojiOBy.

3KcnepwMeHTajibHo 6 b!Jio noKa3aHo, o^HaKo, h to h TaM, 
rue OAHa 30Ha (aHanorHHHo tojiobhom y njiaHapww) yrHeTaeT 
Apyrwe, npHHunnnajibHO b pa/xe c/iynaeB m oxh o nepeonpe/xejiHTb 
3TH 30HbI, HaCHJIbCTBeHHO npHBejlfl MX CHJIbHbIM B03,UeHCTBHeM
k 06paTH0My n o jiox eH H io . B Tex c jiynaax, Kor.ua rpaAHeHTHaa c h -  
crreMa em e  He onpeaejiHJiacb, —  a s t o  6biBaeT b Hana/ie pa3BHTHH 
TaKHX CMCTeM, —  OHa B03HHKaeT nOA BJIHHHHeM CTOJib CJia6bIX 
B03fleMCTBnfi, h to  co3/xaeTca BnenaTJieHHe, 6y^TO hx .uewcTBHe 
3aKJiioHajiocb JiMiub b HapyuieHHH HeycToftHMBoro paBHOBecwa

(TMna A  £=t B ) ,  a .uajibHeHinee HapacrraHHe pa3H0CTew H^eT y x e

aBTOMaTMHecKH5). no-BH/WMOMy, MHorne npoueccbi AH(}Kj)epeH- 
UHpoBKH TKaHew MoryT 6biTb 06’bacHeHbi TaKMM x e  nyTeM. 
B o 3m oxho, hto h npoueccbi «KaHajiH3auHH» yojm MHrroHa [18] 
flOJIXHbl 6bITb 06’bHCHeHbI C 3TOH X e TOHKH 3peHHH.

b ) AjibTcpHaTHBHan CMena coctohhhh

O co6aa (J)opMa B3aHMo,neftcTBHH Ha6jno,uaeTC5i b  npoueccax, 
KOTOpbie MOXHO Ha3BaTb aJIbTepHaTHBHblMH.

M bi MoxeM  Ha6jnoAaTb npoueccbi, HopManbHo npoTeKaio- 
mwe b AByx pe3K0 pa3rpaHHHeHHbix (fropMax. TaKoBa, HanpHMep, 
CMeHa CHa H 60,HpCTB0BaHHH. y  BblClUHX XHBOTHblX Mb! Ha6jIIO- 
^aeM peryjiapHyio CMeHy s th x  cocTOHHMfi. ripn s to m , KaKOH 6bi 
rnnoTe3bi hh  npHaepxHBaTbCH OTHOCHTeJlbHO caMoro MexaHM3Ma 
CHa, ocrraeTCH HecoMHeHHbiM, h to  (J)H3H0Ji0rHHecKHe npeano- 
CblJIKH ZUIH CHa (yTOMJieHHe BblClUHX OT^eJIOB HepBHOH CHCTeMbl) 
CymeCTByiOT BO BTOpOH nOJIOBHHe 60,HpCTB0BaHHH B 60JIbllieH 
Mepe, neM bo BTopoii nojioBHHe CHa. B caMOM Aejie, c KaxjjbiM 
HaCOM SOApCTBOBaHHH CTeneHb yTOMJieHHH HepBHOH CHCTeMbI 
B03pacTaeT. 3;xecb He BaxHa TOHHaa 3aBHCHM0CTb 3Toro HapacTa- 
HHfl OT BpeMeHH. BaXHO JIHUIb, HTO HapaCTaHMe yTOMJieHHH HjxeT 
m o h o to h h o . T oh h o  TaKxe bo BpeMH CHa H,neT 6ojiee h jih  MeHee 
M0H0T0HH0e CHwxeHHe yTOMjieHHH jxo caMoro npeKpaiueHHH 
CHa. H o ecjin  s t o  TaK, t o  coBepuieHHO h ch o , h to  b KaKow-HH- 
6ynb MOMeHT k KOHuy ahh yroMJieHwe HepBHbix k jic to k  a o j ix h o  

6biTb 3HaHHTejibHO Bbiuie, neM b KOHue CHa, no jx yTpo. W TeM

3aecb moxho roBopMTb o «nycKOBOM MexaHH3Me», ho oco6oro poaa, nxe 
h HanpaBJieHHe achctbhh 3tofo nycKOBoro MexaHM3Ma 3aBMCHT ot HanpaBJieHHH 
MCXOAHOfO TOJlHKa.



He MeHee b KOHue ana eme npoaojixaeTca SoapcTBOBaHne, 
a B KOHUe HOHM —  COH. 3HaHMT, AeJIO He TOJibKO B CaMHX 
npe^nocbiJiKax, h o h b  KaKOM-to (f)H3H0Ji0rMHecK0M MexaHM3Me, 
KOTopuM, pa3 oh nymeH b xojx, aoBo/urr npouecc 60,upcTB0BaHMfl 
jxo onpe^ejieHHoro npeaejia, nocjie KOToporo nycKaeTca b xojx 
TaKOM x e  OTHOCMTeJIbHO yCTOMHMBblM MexaHM3M CHa.

rioAo6Hbix MexaHH3M0B b opraHM3Me HMeeTCH uejibifi p m  
KaK Ha Han6ojiee npocTon npHMep, m oxh o yKa3aTb xota  6bi 
Ha npouecc HaKonjieHna mohm m ee yuaneHHfl. 3 t o t  npouecc 
npoTeKaeT coBepmeHHO no TOMy x e  Tnny, KaK m CMeHa CHa 
M 60APCTB0BaHHH, C TeM TOJibKO OTJIMHMeM, HTO CTeneHb yTOM- 
jieHHH HepBHoft CMCTeMbi 3aMeHHeTcfl cTeneHbio HanojiHeHMfl 
MoneBoro ny3bipa, a 60/xpcTB0BaHMe m coh — nepMo^aMM 
HaKonjieHMH mohm m MoneMcnycKaHMeM. ripM cnoco6MTejibHbiM 
cmwcji nojxo6Horo ajibTepHaTMBHoro xo/ta npoueccoB coBep- 
uieHHO HceH. H e06x0AMM0CTb cjimihkom nacTOM CMeHbi CHa 
m 60ApcTB0BaHMH cTaaMjia 6bi xm both h x  b HeBbiro,UHoe n o jio x e -  
HMe. ieM  6ojiee 6biJio 6bi HeBbiro/tHO np0M exyT0HH0e cocToaHne 
HenojiHoro TopMoxeHHa HepBHbix npoueccoB (peajibHO BCTpena- 
lomeecH npM HeKoTopbix naTOJiorMHecKMX cocToaHMax). To x e  
KacaeTCH m MoneHcnycKaHMa:

m HenpepbiBHoe BbiTeKaHMe mohm m npocTO cjimihkom 
nacToe MoneMcnycKaHMe npeacTaBJia/iM 6bi pa,u HeyaoGcTB jyin 
npMcnoco6jieHMfl opraHM3Ma k ycjioBMflM ero cymecTBOBaHMH.

KaK x e  ocymecTBJiHeTCH peryjiauna tbkmx anbTepHaTMBHbix 
npoueccoB? HaM6ojiee aceH cjiynati nepMO^MHecKoro HaKon- 
jieHMH m yuaneHMfl mohm . Mbi ocTaBMM noKa b cTopoHe 
cjiynafi co3HaTejibHoro peryjinpoBaHMfl MOHencnycKaHMfl, o6bin- 
HbIM y B3POCJIbIX (xOTfl M 3^eCb, 3a pe^KMMM MCKJIIOHeHMHMM 

oco6eHHo juiMTejibHbix BOjieBbix 3aaepxeK6)) ,  npaMaa peryjiauna 
npoMCXo^MT b AOBOJibHO y3KMX npeaejiax. PaccMOTpMM cjiynaM 
aBTOMaTMHecKOM peryjiauMM HaKonjieHMH m onopoxHeHMH ny3bi- 
pa. Oh Ha6jii0AaeTC5i y .ueieM b paHHeM B03pacTe m y B3pocjibix 
x m b o t h h x  nocjie nepepe3KH cnMHHoro M03ra Bbiuie noacHMHHOH 
o6jiacTM. B nocjiejiHeM CJiynae, nocjie chatm*! nepBOHanajibHoro 
moKOBoro coctoahmh , ycrraHaBJiHBaeTCH onpeAeJieHHbiM pm t m , 
TaKxe CBH3aHHbiM c 6ojiee mjim MeHee .zuiMTejibHbiM HaKonjieHMeM 
mohm m 3aTeM nojiHbiM onopoxHeHMeM ny3bipa (Tojibu, umt. 
no [7 ]). ripM 3tom  M3BecTH0, hto nepexoa k MoneMcnycKaHMio 
cB5i3aH He c MexaHMnecKMM npeo^ojieHMeM ccJwHKrepa, 3anMpa- 
lom ero MOHeBOM ny3bipb, ho Bbi3biBaeTCH pec|)JieKT0pH0 nyreM 
pa3,UpaxeHMfl paCTflrMBaiOlueMCH CJIM3MCT0M M BbI3BaHHbIM 3TMM

6) B 0 3 M 0 )K H a  h  H e c o 3 H a ie j ib H a H  p e ry jiH U H H  co C TO pOHbi KOpbi rojioBHoro 
M 0 3 ra  —  nyreM H 3M eH eH H H  m c c t h o h  peaK TH B H O C TH  h  t . a .



pa3ApaxeHHeM (nepe3 u em p  cnwHHoro M03ra) coKpameHneM 
ny3bipH m paccjiaGjieHMeM ccf)MHKTepa.

OneBH/mo, o jx h o  M3 ^Byx HepenyioiuMxca c o c t o a h m m  He Tpe- 
6yeT cneuMajibHoro oG’bacHeHHa. 3aTpynHeHMe B03HMKaeT TOJlbKO 
npM oG-bacHeHMM OTHOcMTejibHO ycTOMHMBOM cMeHbi nepBoro CO- 
c t o a h m h  BTOpbiM cocToaHMeM. Tax, HanpMMep, HaKonjieHHe 
m o m m  npM 3aKpbiTOM c (j)M H K Tepe npoTeKaeT coBepuieHHo ecTe- 
CTBeHHO 3a cneT nocTynjieHMa m o h m  m 3 noneK. M3BecTHaa 
CTeneHb HanojiHeHHa npMBOWT k  TOMy pacTaxeHMio cjim3m c t o m , 

KOTopoe Bbi3biBaeT pa3/xpaxeHMe, y x e  npeBocxoaam ee onpeae- 
jieHHbiM nopor. HacTynMBinee «CBepxnoporoBoe» pa3,upaxeHMe 
npHBoaHT k  coKpameHMio ny3bipa m paccjiaGjieHMio cc})MHKTepa. 
Kor/xa MacTb m o h m  y x e  BbiTeKJia m TeM caMbiM «CBepxnoporoBoe» 
pacTHxeHMe cjim3m c to m  c h a t o , npouecc, Ka3anocb 6bi, Mor 
npeKpaTMTbCH, a o h  npo/xojixaeTca jxo nojiHoro onopoxHeHMa 
ny3bipa. TaKOM xapaKTep npouecca He m o x c t  6 biTb OTHeceH 
3a CHeT npOCTOM JUIMTCJIbHOCTM MblllieHHOrO COKpameHMH (TeM 
6ojiee, h t o  m  ona TpeGyeT oG’bacHeHHa): np0M3B0JibH0, x o th  

m c ycMJineM, BnojiHe m o x h o  0 CTaH0BMTb HeoKOHneHHoe Mone- 
McnycKaHMe, m no3biBbi b GojibuiMHCTBe cjiynaeB npeKpamaioTCH 
3HanMTejibHO paHbiue, neM k o h h m jic h  6 bi HopManbHbiM npouecc. 
To x e  eiue OTneTJiMBee HaGjuoflaeTca h b o t h o u ic h m m  cHa: ecjiM 
npepBa/iH c o h , t o  y x e  Jienco cpaBHMTejibHO jyiMTejibHo coxpaHATb 
Go^pcTBOBaHMe, HHonna GyKBanbHO nocjie nojiyHacoBoro CHa.

Y K a3aHMH Ha MexaHM3M, no^m epxM BaioiuM M  n p o u e c c , .uaeT 
H3yneHHe HeKOTopbix KOHKpeTHbix othouichmm. O K a3biBaeTca, 
hto TOHyc M ycK yjiaTypbi n y 3bipa m oxct no flB ep ra T b ca  pecJx/ieK- 
TopHOMy ^eMCTBMio c o  CTopoHW B cex  UCHTpOCTpeMMTejIbHbIX 
HepBOB (3a  MCKjnoHeHMeM n. vag u s). Pecfx/ieKTopHaa nyBCTBM- 
TejibHocTb n y 3bipa 0K a3biBaeTca b cooTBeTCTByioiuM x M ecTax 
4pe3BbmaMHO GojibuioM ; c jiaG bie p a3,npaxeH H fl, KOTOpbie e m e  
He BJIM5HOT Ha KpOBHHOe AaBJieHHe, M oryT BbI3BaTb 3HeprMHHOe 
coKpauxeHM e n y 3bipa. K aK  y x e  yn o M flH yro  Bbrnie, p a 3,npaxeH H e 
ApyrMX nyBCTBMTejibHbix HepBOB M oxeT  T a K x e  Bbi3BaTb co K p a - 
meHMe n y 3bipn, npnneM  m 3 to  npoM cxo^M T npM n o cp eacT B e  
ueH TpajibH bix annapaTO B b hmxhcm nacTH cnM H H oro M03ra . 
3tmm oGijHCHHeTCH, non eM y meKOTKa, corpeBaH M e kojichhom 
o6jiacTM  bo cH e M o x eT  Bbi3BaTb M oneM cnycKaHM e [7j.

B stmx ycjioBMflx coBepuieHHo hcho, h to  MexaHM3M no,u- 
AepxaHMH npouecca M oxeT 6biTb oneHb npocr. KaK M3BecTHo, 
HeGojibuioe pa3,npaxeHMe ypeTpbi (MoneMcnycKaTejibHoro KaHa- 
jia) M oxeT Bbi3BaTb no3biBW Ha MoneMcnycKaHMe (Hpe3BbmafiH0 
CMjibHoe pa3^paxeHMe HHoraa npenaTCTByeT mm). 3 to  noKa3bi~ 
BaeT, mto ueHTpocTpeMMTejibHbie B0ji0KHa, M^ymMe o t  ypeTpbi, 
He hbjihiotch mckjuohch MeM m T oxe  cnocoGcTByioT COKpauxe- 
hmk) ny3bipa m paccjia6jieHMio ccJ)MHKTepa. Ecjim 3to  TaK, to



nojiHoe onopoxH eH ne ny3bipa o 6ecnenHBaeTca coBepuieHHO aB- 
TOMaTHHccKH: HaMaBiueecH MonencnycKaHHe pa3npaxaeT ypeTpy, 
3to  b cbok) oqepe^b CTHMyjiwpyeT MOHewcnycKaHMe h TaK 
ao  Tex nop, noKa nojiHoe onopoxHeHHe ny3bipa He ouejiaeT 
AajibHeninee MoqewcnycKaHHe HeB03M0XHbiM. B cba3H c 3thm 
pa3ApaxeHne ypeTpbi npeKpaiuaeTca, h Becb HepBHO-MbimenHbiii 
annapaT npuxojijHT b cnoKonHoe cocToaHne. Bo3moxho, mto 
Hapa^y c pa3ApaxeHneM ypeTpbi 6 biCTpbiw nepexoa cjih3hcto- 
ro ny3bipa M3 pacTAHyToro cocToaHna k H0pManbH0My Tarace 
AaeT pa3ApaxeHwe, AOCTaTonHoe jyia cTHMyjiflunn .uajibHeHine- 
ro coKpameHMa ny3bipa. TaKHM 06pa30M, Becb xoa npouecca 
mo)kho HJunocTpupoBaTb cxeMow: cBepxnoporoBoe HanojiHeHwe 
ny3bipa — nepBoe pa3ApaxeH ne cjih3mctoh — « 3anajibHaa» 
nopuwH mohh npn MOHencnycKaHHH — pa3,upa)KeHHe ypeTpbi — 
MOMencnycKaHMe — pa3ApaxeHne ypeTpbi h t./x. (pnc. 3). Koma 
nocjie no jm oro onopoxneHMH cpe^Hee 3BeH0 (MoneHcnycKaHne) 
HeM36exH 0 BbinaAaeT, npeKpaiuaeTca m Bbi3biBaeMoe hm pa3/xpa- 
xeH n e  ypeTpbi h, cjieAOBaTejibHO, B036yxijeHHe Bcero annapaTa. 
B 6 ojiee nojiHoti (JjopMe npouecc M oxeT 6 biTb npejurraBJieH 
cxeMow Ha pnc. 4, m e Becb MexaHH3M pacnaaaeTca Ha ABe 
CHCTeMbl o 6 paTHbix CB5i3eM: oaHy (HanojiHeHne — MonencnycKa- 
Hue), Haiomyio K0Jie6aHna BOKpyr cpe/uiero coctohhha no Tuny 
«n jn oc— MHHyc», h npyryio (MOHencnycKaHHe — pa3ApaxeHne 
ypeTpbi), ycHjiHBaiomyio 3th  K0Jie6aHHH no Tuny «n jn o c~ n jn o c » 
h AOBOAHiuyio pa3 HanaBinHMca npouecc (Hanojm eHne mjih 
onopoxH eH w e) ao  nojiHoro 3aBepmeHHa.

P mc.3 .

P hc. 4.

M eHee yBepeHHO m o x h o  roBopHTb o MexaHH3Max, no,n- 
AepxHBaiomHx ajibTepHaTHBHyio cMeHy cHa h  SoapcTBOBaHHH.



0/m aKO m  TaM m o x h o  BMAeTb H3BecTHbie aHanorMM onMcaHHOMy  

MexaHM3My, x o t h , AajieKO ne  M cnepnbiBaiom M e Bcefi c j io x h o c t m  

HBJieHMH.

KaK  H3BeCTHO, BO BpeMH CHa aBTOMaTHMeCKH BblKJIlOHaeTCH 

mjim CHMxaeTCH AeHTejibHOCTb OpraHOB nyBCTB, MacTbio M exa - 

HMnecKM (3peH M e), nacTbio nyTeM, o h c b m a h o , u eH Tpa jibH oro  

t o p m o x c h m h . C A p y ro fi cTopoH bi, m3b c c t h o , h to  no jiH oe  Bbi- 

KjnoneHHe BHeuiHHX pa3ApaxeHM M  jierKO npMBOAMT k  coHHOMy  

TOpMOxeHMio. M3BecTeH cjiynaft c cy6i>eKTOM c H apym eH neM  

GojibiuMHCTBa peu en T opoB , KpoMe 3peHMH, r^e  MCKyccTBeHHoe 

BbiKjnoneHne 3peHMH GbicTpo npMBOAMJio e ro  k o  cn y  (aKaA.
H . n. n aB jioB  —  cjiynafi LLlTpioMnejiH). M c x o a h  M3 3tm x  (J)aKTOB, 
m o x h o  yKa3aTb (H e  HacTaMBan, BnponeM , Ha 3to m  rM noTe3e), 

HTO OAHMM M3 cymeCTBeHHblX MexaHM3MOB, nOJOmepXHBaiOlUHX 

c o h , A a x e  n oc jie  3HaHMTejibHoro oTAbixa h , cjieAOBaTejibHO, 
CHMXeHMfl BbI3BaBllierO COH yTOMJieHHH, HBJIfleTCH OnHTb-TaKH

B3awMHan n o A A ep xK a  AByx h b jic h m m : c o h h o t o  t o p m o x c h m h  Bbic-
IIIMX OTAejIOB HepBHOM CMCTeMbI M BbI3bIBaeMOrO MM CHMXeHMfl 

AeHTeJlbHOCTM OpraHOB nyBCTB (b  cbo io  on epeA b  MCKJuonaiomero 

BHeuiHMe pa3ApaxeHM H m n oA A epxM B aio m ero  3tmm T o p M o x e -  
HMe). HanpoTM B, bo  BpeMH 60ApcTB0BaHMH Mbi MMeeM oGpaTHoe  

cooTH om eHM e, rAe B036yxAeHM e bhcq im x o ta c jio b  HepBHOM cm- 

CTeMbi noAA epxM B aeT  AeflTejibHOCTb OpraHOB, KOTOpbie b cbo io  

onepeAb (n epe3  naAaioiuM e Ha hmx p a3 A p axeH M a ) noAAepxM BaiOT  

TOHyC KOpbl (pMC. 5).

Phc.5.

ripM np0M3B0jibH0M BMeinaTejibCTBe b t o t  mjim mhom npouecc 
HejioBeK Mcnojib3yeT Te x e  nyTM. TaK, b cjiynae hcoGxoammoctm 
onopoxHeHMH MoneBoro ny3bipa npe>KAe ecTecTBeHHO Hacryna- 
iolumx n03biB0B HejioBeK (nyreM  HanpaxeHMH SpiooiHoro npecca 
ajih pa3ApaxaiomMX coKpameHMM np0M3B0JibHbix Mbiuiu AHa 
Ta3a) Bbi3biBaeT jiMinb noHBJieHwe «3anajibHOM» nopuMM mohm 
m Aajibine y x e  npouecc TeneT TaK x e  aBTOMaTMHecKM, KaK 
m b cjiynae Henp0M3B0jibH0r0 xoAa [7 ]. Tohho TaK x e  npM Heo6- 
xoammoctm ycHyrb mjim, Hao6opoT, pa36yAMTb cnam ero, nycKa- 
eTCH b xoa BbiKjnoneHMe BHeuiHMx pa3ApaxeHMM mjim, HaoGopoT,

8 3a k. 42



BKJiiOHeHMe mx b ocoGchho  Gojibinow A03HpoBKe, m flajiboie 
AOCTMmyToe cocToaHHe nozmepacHBaeTca yace aBTOMaTHnecKH7).

M3j]oaceHH«H TMn cJ)yHKuHM, o 6ecneMHBaiomMM anbTepHa- 
TMBHoe TeneHMe npoueccoB, npeacTaBjiaeT aoBOJibHO pacnpo- 
cTpaHeHHoe anjieHMe, xoth b HacToamee BpeMa Mbi He bo Bcex 
TaKHx npoueccax MoaceM BCKpbiTb .uaace oGmwe onepTaHHH hx 
MexaHH3Ma. npeACTaBjiaeTca BepoaTHbiM, h to  k 3T0My THny npn- 
HajuieacHT peryjiauna aceHCKoro nojioBoro unicna, a Taicace, MoaceT 
6biTb, m pan npoueccoB, Haymnx no THny «Bce mjih HHHero».

TaKHM 06pa30M, 3^ecb onpeaejieHHoe coneTaHHe o 6paTHbix 
CB5i3eH TMna «nJiioc— MHHyc» h «n jn o c~ n jn o c » (mjim «MHHyc—  
MHHyc», h to  b .uaHHOM cjiynae to  ace) co3,uaeT MexaHH3M, 
AaiouiMM b opraHH3Me ajibTepHaTHBHyio cMeHy Tex coc toa - 
hhm, np0MeacyT0HH0e nojioaceHne Meacny kotopmmm flBJiaeTca 
HeacejiaTejibHbiM.

B uejioM, noaBoaa MTorn paccMOTpeHMK) chctcm c o6paT- 
hwmh cb5I35imm, MoacHo cKa3aTb, hto b opraHH3Me Ha6jIIO,HaK)TCH 
pa3JIHHHbie THnbi 06paTH0H CB513H H HTO KaaCflOMy THny COOTBeT- 
CTByeT onpe^ejieHHan cfjopMa cfryHKUHH: 1) mun «rui?oc—MUHyc» 
cnocodcmeyem cma6u/iu3ai{uu (pynKnuu h n03T0My Jierne bwhbjih- 
eTCH npn H3yneHHH opraHH3Ma, TaK KaK cBA3aH c juiHTejibHo 
cymecTByiomHMH (JjyHKUMflMH; 2) mun «nAfoc—ruuoc» cnoco6- 
cmeyem Hapacmmuto (pymcnuu\ 3) mun «MUHyc—MUHyc»^ — 
du(p(pepeHi4uaituu u yxody om cpedneeo, HedAaeonpuHmnoeo co - 
cmOHHUH (3M6pHOHaJIbHOe COCTOHHHe TKaHen, repMa(J)poAHTH3M 
h t.a .);  4) onpede/ieHHbie conemaHun muna paeHoeecun u «rw oc— 
nAfoc» cnocodcmeytom u3MeHeHUto nopoeoe peaKi+uu opsana u 3muM 
co3dafom eMecmo cznaotcenHbix i^umioe cuibmepHamueHbie Konedahun 
opeana Meotcdy deyim KpaviHUMU cocmomunMU.

ItojioaceHHafl KJiaccH({)HKauHH npocTeHiiiHX GHOJiornnecKHX 
chctcm h hx npMcnocoGHTejibHOH pojiH npejjCTaBJifleT, pa3yMe- 
eTCH, jiHiiib caMbie nepBbie marn b 3tom Bonpoce. M to6u acHee 
BbWBHTb oco 6eHHocTH Kaacaoro THna, Mbi .uojiacHbi 6buiM b H3- 
BecTHOH cTeneHH cxeMaTH3HpoBaTb HBjieHHH, noAHepKHBan b Ka- 
acaoM H3 hhx to , h to  b HeM npeacTaBJiHJiocb HanSojiee BaacHbiM.

O w a K o , HaxoAH onpeaejieHHyio cncTeMy Ha oahom  ypoBHe 
HHTerpauHH HeKOTOpbIX hbjichhh9), Mbi He AOJiacHbi 3a6biBaTb,

7) Mbi ocraBJiHeM b cropoHe KOHicpeTHbie MexaHH3Mw, nycKaeMbie 3aecb 
b xoa (b nepByio oqepeAb yMacTMe BereramBHOtt HepBHofl chctcm bi), nocKOJibicy 
Hauueft 3aaaMeft hb^hctch jiniub BbiaejieHwe o6mero TMna HBJieHHfi, a He ae - 
TaJibHbifi aHa^H3 oxnejibHbix 3BeHbeB b pa3JiHHHbix (J)H3MOJiorHMecKHx npoueccax 
(coh, MoqeHcnycKaHHe h ap.).

O  pa3JIHHHM THnOB 06paTHbIX CBH3ett «runoc— nJlIOC» H «MHHyC— MHHyC» 
cm. Ha cTp. 218-221.

9* riofl «ypoBHeM MHTerpauHH» b 6hojiofhh Macro noHHMaiOT CTeneHb cjioac- 
hoctm 3JieMeHT0B, oxBaqeHHbix AaHHott CHCTeMoii CBH3eH. HanpHMep, opraHH3M



hto Ha apyrwx ypoBHax Tex ace hbjichhm Bcerua MMeiOTCfl m ,upy- 
rne TMnbi B3aMM00TH0iueHMM. HanpMMep, ecjin Mbi npaBOMepHO 

paccMaTpn BaeM CMCTeMy pecfwieKcoB KaK .uMCKpeTHyio (h  to  

jM iiib c})yHKUH0HanbH0, a He aHaTOMmhcckm), to  oxnejibHbifi pe - 
(J)jieKc npnxoAHTCH paccMaTpnBaTb KaK CMCTeMy uenHbix cBH3eH, 
npwTOM nacTO ocjioacHeHHyio o6paTHbiMM cbjhamm. «3Be3,uH0~ 
;iyHeBbie» CMCTeMbi 3H,noKpMHHbix KoppejiHuHM noHTH Bcerua 
ocjioacHeHbi ju in  Kaacnoro «jiyMa» o6paTHbiMM CBH3HMH, TaK ace, 
KaK noHTH Bce 3BeH bfl CMCTeMbi o6paTHbIX CBfl3eM HBJIHIOTCfl 
ueHTpaMH TaKHx «3Be3,nHbix» no^cHCTeM. HanpMMep, nojioBaa 
ace;ie3a ABJiaeTCH ueHTpoM o 6iumphom 3bc3,hhoh CMCTeMbi Koppe- 
JlflUMM (BTOpMHHbie nOJIOBbie npH3HaKH) H B TO ace BpeMfl 3BeH0M 
B CMCTeMe 06paTH0M CB513M C rMn0(})M30M M T. JX. B aJIbTepHaTMB- 
Hbix npoueccax Mbi bmacjim npMMepbi coMeTaHMa oTpMuaTejibHbix 
(«n jn oc— MMHyc») m nojioacMTejibHbix («n jn o c— n jnoc») o6paTHbix 
CBH3eM M T.A. OflHMM CJIOBOM, HM O.HMH TMn CMCTeM He CTOMT
oco6hakom, a b Kaac^OM kohkpcthom  abjichmm TaK mjim MHane
CBH3aH C APyrMMM.

Mu npoaHanM3MpoBajiM 3^ecb JiMiub BecbMa HeMHoroMMCJieH- 
Hbie TMnbi 3JieMeHTapHbix cmctcm. Ha.no .oyMaTb, h to  (})aKTHHecKH 
jxa x e  TaKMX 3JieMeHTapHbix (}x)pM ropa3^o 6ojibine. TeM Gojibine 
AOJiaCHO 6bITb hmcjio MX coneTaHMM.

HaKOHeu, cjieayeT yMMTbroaTb, mto 6M0Ji0rwMecKH cxoa- 
Hbie pe3yjibTa™  MoryT .uocTMraTbca MHor.ua nyreM npMMeHeHMH 
He0OTHaK0Bbix MexaHM3M0B. TaK, npocToe Ha bma HBJieHMe 
«peryjiHuHH» mjim KOMneHcauMM MoaceT aocTMraTbCH, KaK onw- 
cajiM H .A . BejioB m M . M . 3aBaaoBCKMM, nyreM «n jn oc— MMHyc» 
B3aMM0^eMCTBMH. H o  B .UpyTMX CJiyHaHX TaKoe BOCCTaHOBJie- 
HMe HapymeHHoro HopMajibHoro coctohhmh MoaceT hatm nyreM 
npocToro npouecca «TeKymeft 3aMeHbi» TKaHeM. HanpMMep, bm- 
CTpMxeHHaa mepcTb MJieKonMTaiomero, chhtmm noBepxHocTHbiM 
cjiom 3nMTejiMH Ha Koace mjim cjim3Mcto^, o 6jioMaHHbifi kohmmk 
pe3ua y rpbnyHa Moryr nocTeneHHO BoccTaHOBMTbca TOJibKO 
3a cMeT Toro, mto Bce stm tkbhm, cHauiMBancb, HenpepbiBHo bo3- 
oGhobjiaiotch. TaKMM 06pa30M, yuajieHHaa cpa3y nyreM TpaBMbi 
nacTb TKaHM MoaceT B0306H0BMTbca TaK, KaK ecjiM 6bi OHa 6buia 
CHOiueHa nocTeneHHO ecTecTBeHHbiM nyreM. 3 t o t  naccMBHbiM 
TMn KOMneHcauMM BCTpenaeTCH oGhhho jiMiub npM HeGojibiiiMx 
TpaBMax, ho Bce ace co3,uaeT BneHaTJieHne TaKOM x e  «peryjia - 
umm», KaK m aKTMBHaa «peryjiauMH» nyreM bfcjhohchmh OSpaTHOM 
CBH3M. nO^oGHblX npMMepOB MOaCHO 6bUI0 6u  npMBeCTM MHoro.

npeacTawiHeT co6om HaH6o;iee BbicoKHtt ypoBeHb HHTerpauHH, oxBaTbiBaioiUHH 
Bce BXOAHiiXMe b Hero opraHbi. Cbjhh BHyrpH opraHa (Meamy ero nacTHMH, 
TKaHHMM) — 6ojiee HH3KHtt ypoBeHb, Mexay KJieTKaMM (XHHofl TK3HH — eme 
60Jiee HH3KH# H T. 4 .



3 t o  Bee Hpe3BbmaMHO Bax ho HMeTb b Bvwy, ecjiw CTaBHTb ce6e 

3aaaHeH pacKpwTne 6Ho;iorHHecKHx MexaHH3MOB n  hx cHHTe3a 

b uejioM opraHH3Me.

5. HeKOTOpbie o6uyie cooTHOiiieiiHH 

ynpaBjiHioii^x cwcreM b opraHH3Max 

h b MamiiHHbix ycTpoScTBax

B npeAbwymeM H3jioxeHHH Mbi paccMaTpHBajin pa3jiHHHbie 

TMnbi CMCTeM C TOHKH 3peHHfl HX npHCnOCOGiieHHOCTH K Bbl- 
nojiHeHHK) Tex hjih h h h x  (Jjyhkuhh. Haao, 0,HHaK0 , noMHHTb, 
hto  flaneKO ne Bee cbh3h hmciot npncnocoGHTejibHMH xapaKTep. 
M bi npHBbiioiH a priori cHHTaTb Bee hbjichha b opraHH3Me 
uejiecoo6pa3HbiMH, nojiyneHHbiMH b pe3yjibTaTe juiHTejibHOH 

npHcnocoGwTe^bHoii sbojholjhh . Ha jjejie x e  onpe,uejieHHafl 
KaTeropHH npH3HaKOB h npoueccoB b opraHH3Me aBJiaeTca 

CJie^CTBHeM HeflOCTaTOHHOH JXJIHTeJlbHOCTH H ycneuiHOCTH 3BO- 
jiiouhh. npHMepoM no^oGHoro npn3HaKa, jierKO BbiaBjiaeMbiM 

npn cpaBHeHHH c Gojiee coBepiueHh bimh cJ)opMaMH, ABjia- 
eTca TpexKaMepnoe cep^ue ,HB0HK0,nMuiamHx pbi6 , aMcJ)H6HH 

h MHornx penTHjiHH10). B apyrnx cjiynaax, me Mbi He M oxeM  
cpaBH HBaTb y x e  pa3BHBiunecfl 6ojiee coBepiueHHbie (JjopMbi, Mbi 
TaKxe AOJixHbi noMHHTb, hto .uajieKo He Bee cTpyicrypM opraHH3- 
Ma ao c th d ih  MaKCHMBJibHoro coBepmeHCTBa. 3 t o  BaxHO HMeTb 

b BH^y h npn cpaBHeHHH chctcm opraHH3Ma c cncTeMaMH b pa3- 
JIHHHblX MaiUHHHblX yCTpOHCTBaX. )KHBafl MaTepHH KaneCTBeHHO 

OTJiHHaeTCH o t  HexHBoii npnpoAbi. B CBoen sbojhouhm OHa ro -  
cTHrjia BbicoKoro CoBepmeHCTBa BbipaGoTaHHbix ecTecTBeHhmm 

o t6opom npHcnoco6jieHHH. Y x e  H. BHHep noAHepKHBaji [31] 
orpoMHoe pa3jiHHHe b ra6apHTax ynpaBJiaiomHx chctcm MauiHH 
h x h b o th h x . YnpaBJiHiomHe chctcm h opraHH3MOB b tm cahh  

pa3 KOMnaKTHee, neM cooTBeTCTByiomHe MexaHH3Mbi MauiHH. 
C Apyroil CTOpOHbl, HHCJIO 3JieMeHTOB, HanpHMep, B HepBHOH 

CHCTeMe, bo MHoro pa3 6ojibine, neM y jiyniunx coBpeMeHHbix 

MauiHH. ConOCTaBJIHH KOJIHHeCTBO HepBHbIX KJieTOK (nopn^Ka  

1010 y HejioBeKa) c hhcjiom sjicm chtob cneTHbix MauiHH (104), 
Mbi nojiyHHJiH 6bi pa3HHuy b mhjijihoh pa3. WHane roBopa, ecjin 

6bi Mbi MorjiH CBecTH pa3Mepbi sjicm chtob chcthoh MauiHH bi 
k pa3MepaM HepBHbix kjictok, mm nojiynnjiH 6bi MauiHHHbiH

l0) TpexKaMepnoe cepaue MMeeT flBa npeacepAHH, ho He MMeeT nojiHoft 
neperopoAKH Mo^ay abymh acejiyaoMKaMH, BCJieACTBHe nero bo3mohcho HacnmHoe 
CMeuxeHHe apTepnajibHoft h bcho3hoh kpobm.



M03r Bcero b 1,5 MHjijinrpaMMa BecoM11*. KpoMe Toro, h h c k o -  
Topbie KanecTBeHHbie oco6chhocth  CBfl3ew b HepBHoft CHCTeMe 
oTJiHnaiOTCH HecpaBHeHHo 6ojibiiiHM coBepmeHCTBOM. TaK, npn  

yBejiHHeHHM o6i>eMa 3anoMHHaiomHX ycrpoHCTB y HMeioiuHxca 
MauiHH noncKH Tpe6yeMbix CBeaeHHH («BocnoMM HaHHe») TaK 

0CJi0XHfli0TCfl, mto Tpe6yK)T 6ojibine BpeMeHH, MeM b .uefi- 
cTByiomeM MejuieHHee, ho  6o;iee coBepmeHHOH ueHTpajibHOH 

HepBHOH cHcrreMe MejioBeKa. ripaB^a, w npn s th x  ycjioBHHx Bbi- 
MMCJlMTejlbHbie MaillMHbl B HeKOTOpbIX OTHOlIieHHflX, B MaCTHOCTH 

no CKopocTH npoueccoB, y xe  npeB ocxo^T  Hamn bo3M oxhocth . 
OflHaKO B HaCTOHLUMM MOMeHT J\axe MHCTO (J)OpManbHbie HX 

bo3m oxhocth  (KpoMe ckopocth ) Hec0M3MepHM0 Ma/ibi no cpaB- 
HeHHio c MbiuijieHHeM MejioBeKa.

H o  eCJIH H KaHCCTBeHHO, Vi no pa^y KOJIHMeCTBeHHbIX n o - 
Ka3aTejiew ( 6oraTCTBo sjicmchtob, ra6apHTbi) MauiHH bi .uajieKo 

ycTynaioT XHBOMy opraHH3My, to  Hejib3a OTpwuaTb 6o;iee um po- 
khx B03M0XH0CTew b aajibHeniueM pa3BHTHH MauiHH, no Kpaw- 
Hen Mepe juia HeKorapbix hx KOHCTpyKTHBHbix 0C06eHH0CTeii, 
no CpaBHeHHK) C OpraHH3MOM.

^eiicTBHTejibHO, p m  6nojioroB ( f l x .  B. C. XojmeHH [21 ], 
C. PawT [32] h jxp.) no^MepKHBajiH b pa3JiHMHofi (J)opMe to t  

(})aKT, mto xHBbie opraHH3Mbi MoryT 3B0JU0UH0Hwp0BaTb najieKo 
He bo Bcex HanpaBJieHHax. PeajibHO sbojiiouhh H^eT He b tom  
HanpaBJieHHH, KOTopoe o 6emaeT HanGojibiuHe pe3yjibTaTbi b o t -  
^aJieHHOM 6y/xymeM, a b tom, KOTopoe .uaeT Haw6ojibiuee 

yjiyMineHHe cyub6bi BHjia b GjiHxanuiHH nepHoa BpeMeHH, xoth  

6bi b ^ajibHewiueM s to  h 6bijio MeHee 6jiaronpHHTHO. ^Khbothoc  
h pacTeHHe Ha KaxnoM 3Tane cBoen sbojiiouhm a o jix h o  6biTb 
MaKCHManbHO npHcnoco6jieHHbiM k cpejje. 3 t o  BeaeT k TOMy, mto 

a a x e  flOBOjibHO npocTbie nojie3Hbie coMeTaHHH MyTaunn He MoryT 

3aKpenHTbCH B BHfle, eCJIH B OT,HejIbHOCTH 3TH MyTaUHH npHHOCHT 

Bpen (TaK KaK B03HHKaK)T OHH 06bIMH0 B OTflejIbHOCTH, a He B ro - 
tobom coMeTaHHn). Ecjih MauiHHy m oxho  nepeKOHCTpynpoBaTb, 
3aMeHHB b Hen cpa3y rpynny MacTen, npoaHajiH3HpoBaB eme 

b npoeKTe Bee npeHMymecTBa hoboh K0M6HHauHM, to  b opraHH3- 
Me sbojiiouhh n03B0JiaeT, KaK npaBHjio, 0,HH0BpeMeHHyi0 3aMeHy 
TOjibKO o^hoh , pe^Ko ^Byx MacTew, h ecjiH ohh  Ha nepBOM x e  3Ta- 
ne He corjiacyiOTca aocrraTOHHo xopom o c ociajibHbiMH MacTHMH, 
TO SBOJIIOUHH HX 0T6paCbIBaeT, H HOBaH KOHCTpyKUHH, B03M0X- 
Haa h ueHHaa TOjibKO npn 3aMeHe cpa3y uejioft rpynnbi MacTew, 
BOBce He ocyiuecTBjiaeTca. 3 to , hccom hchho, orpaHhhHBaeT 

B03M0XH0CTH SBOJIIOUHH XHBbIX OpraHH3MOB H ,uaeT HeKOTOpbie,

n) cpaKTHMecKH eme MeHbiue, TaK KaK b cocraB M03ra bxoaht h cBH3yiowHe 
3/ieMeHTbI, HHCJIO KOTOpbIX paCTCT 6bICTpee, HeM HHCJIO OCHOBHbIX 3JieMeHTOB.



xota, KOHenHO, BTopocTeneHHbie, npeHMymecTBa b KOHCTpyw- 
pOBaHHH MaillHH. TpyGblM npMMepOM 3TOM pa3HHUbI hbjihctch, 
BepoHTHO, npHMeHeHHe b TexHMKe c nepBbix maroB ee pa3BMTMH 

nocTynaTejibHo-BpamaTejibHoro ABMxeHMa b bmac Kojieca, ocm, 
nponejuiepa m t. n., KOTOpbie MexaHMMecKM oneHb BbiroAHbi, 
ho HHKoraa He bo3hmk3jim b 3tom (J)opMe b xHBbix opraHM3Max.

TaKMM 06pa30M, Mbi MoxeM  ccJ)opMyjiMpoBaTb o6fl3aTejibHbiM 

ajia )KMBbix opraHM3Mob npMHLjMn nenpepbienocmu MaKcimcubHou 

npucnocodjieHHOcmu e 3eo/ifoi^uu, npMXOAfliUMM Hepe/uco b n p o -  
TMBOpeHMe C KOHeMHOM MaKCMMBJlbHOM npMCn0C06jieHH0CTbK) 
opraHM3Ma. Ecjim 3tm npoTMBopeHMH no KaKofi-JiM6o npMHMHe 

6buiM 0C06eHH0 BejiMKM, to  ohm MorJiM 3aBO^MTb b TynMK uejibie 
rpynnbi bmaob. TaK, AocTMmyB onpeaejieHHoro pa3Mepa, xm bot- 
Hbie HaCTO npOflOJOKaiOT y x e  3aKOHOMepHO 3BOJIIOUMOHHpOBaTb
b CTOpoHy yBejiMHeHMH pocra, TaK KaK b 3tom cjiynae o co -  
6m 6ojibiuero pa3Mepa nojiynaioT cymecTBeHHoe npeMMymecTBo 
b 3amMTe o t  xmluhmkob m b 6opb6e 3a caMKy. Ho yBejrn- 
MeHMe pocra xm bothm x Mepe3 onpe^eJieHHoe BpeMa Bbi3biBaeT 

naaeHMe TeMnoB sbojiioumm (bcjicactbmc yMeHbiueHMH qncjieH- 
hoctm BM.ua Ha tom x e  TeppMTopMM m 6ojiee MeAneHHOM cMeHbi 
nOKOJieHMfi) M, HaKOHeu, npMBOAMT K BblMMpaHMIO MeAJieHHO 
npMcnoca6jiMBaiomMxc5i k hobwm ycjioBMAM rMraHTOB. TaKHe 
mjim aHajiorMMHbie npoTMBopeMmh b KaK0M-T0 Mepe mmciotch 
B KaaCAOM M3 BeTBeM XMBOTHOTO M paCTMTeJIbHOro uapCTBa. 
OAHaKo nOCKOJlbKy XM3Hecnoco6Hocrb bmas onpeAeJineTCH ero  
KOHKypeHUMeM c APyrHMM BMAaMM, a pa3BMTMe Bcex bmaob 

HBJiHeTCH b tom mjim mhom Mepe npoTMBope4MBbiM m MeAJieH- 
hmm, to  m b 6opb6e 3a cymecTBOBaHMe rM6HyT He Bee bmaw 

c HeAOCTaTOHHO coBepiueHHbiM npMcnoco6jieHMeM, a TOJibKO Te, 
KOTOpbie 0C06eHH0 otkjiohhiotch b He6jiaronpMflTHyio CTopoHy.

B MaillMHHbIX yCTpOMCTBaX npM BCeM MX 3JieMeHTapHOCTM 
no CpaBHeHMIO c XMBHMM OpraHM3MaMM HeKOTOpbie M3 3TMX 
npoTMBope4MM MoryT 6biTb ch h tw  6jiaroAapn 6oJibiueM AaJib- 
h obm ahoctm  4ejioBe4ecKoro pa3yMa no cpaBHeHMio co  cjieno 
AeMCTByiOmMM eCTeCTBeHHbIM 0T60P0M.

j^pyroe cymecTBeHHoe otjimmmc 6ojibiiiMHCTBa coBpeMeH- 
HblX MaillMHHbIX yCTpOMCTB OT XMBbIX OpraHM3MOB 3aKJHOMaeTCH 

b cpaBHMTejibHo 6oJibineM 6oraTCTBe B3aMMH0 He3aBMCMMbix pe - 
aKUMM y xmbmx opraHM3MOB. Bbiuie Mbi y x e  yKa3ajiM, 4to npM- 
MMHOM TaKOfi AHCKpeTHOCTM HBJIHeTCH He06X0AMM0CTb TM6KOrO 

npMCn0C06jieHMfl K M3MeHflK)mMMCfl BHeillHMM yCJIOBMHM. BblMM- 
cjiMTejibHbie MauiMHbi, nOCKOJlbKy ohm He BeAyT caMocToaTejibHo- 
ro cymecTBOBaHMe, KaK npaBMJio, He ao jixh m  caMM o6ecneqMBaTb 

cboio 6e30nacH0CTb m npMcnoco6jiaeMocrb m pa6oTaioT b KaxAbifi 
onpeAejieHHbiM momcht no oahom onpeAejieHHOM nporpaMMe.



B Bbiciuefi HepBHOM .ueaTejibHocTM xm b oth h x  h  TeM 6ojiee 
nejioBeKa oco6chh o Haao ynMTbroaTb MHOxecTBeHHocTb, o jx - 

HOBpeMeHHOCTb H KOM6MHMpOBaHHOCTb peaKUMM UCHTpa/IbHOM 

HepBHOM CMCTeMbi. B nCMXHHeCKOH XM3HM BblClUMX XMBOTHblX, 
m 0C06eHH0 nejioBeKa, Hacrro Ha6jiio,uaeTCfl CBoero poaa «CTa- 
TMCTMHecKoe» pem eH M e Bonpoca, KOTopoe no,n bjimahmcm Tex 
MJIM MHUX BHeiUHMX MJIM BHyTpeHHMX yCJIOBMM M OXeT CMJIbHO
BapbMpoBaTb. H3yneHM e M3MeHeHMa BepoaTHOCTefi Tex mjim m h m x  

npoueccoB b  ueHTpajibHOM HepBHOH CMCTeMe, m o x h o  .uyMaTb, o t -  
KpbiBaeT jxajibHeMiiiMM nyTb k  anajiM3y TMnoB xapaK Tepa, a T aK xe  

pa3BMTM5i 6pe,ua m p an a ap y rM x  npoaBJieHMM HopMajibHOM m n a r o -  

JIOrMHeCKOM BblCQieil HepBHOM Ae5lTeJIbH0CTM HeJIOBeKa, OCHOBbI 
M3yMeHM5I KOTOpOM 3aJIOXCHbI aKajjeMMKOM H. n . riaB.HOBblM.

Mbi TaK ynopHo noanepKMBaeM otjimhmh xm bhx 0praHM3M0B 
ot MaiUHHHbix ycTpOMCTB n0T0My, hto ocHOBHaa 3atfana KM6ep- 
HeTMKM — BblflBJieHMe o6 uiMX npMHUMnOB ynpaBJIHIOLUMX CMCTeM 
b xmbmx opraHM3Max m MauiMHax — MoxeT 6 biTb ocymecTBjieHa 
jiMinb Tor.ua, Korjxa 6y^yT yHTeHbi cneuM(J)MHecKMe nepTbi Tex 
M APyrMX. npM 3T0M 3,UeCb Ha.H0 BblfleJIMTb JXBa TMna pa3JIMHMM. 
riepBbiM TMn — 3to nacTMHHo yxe paccMOTpeHHbie HaMM pa3- 
JlMHMfl CaMMX oGljeKTOB: XMBbIX OpraHM3MOB H MaiUMH. BtOPOM 
TMn 3aKJiioHaeTC5i b pa3JiMHMM Hauiero nojxxo^a k TeM m apyrnM  
06’beKTaM. MauiMHbi Mbi KOHCTpyMpyeM caMM, KpoMe Toro, ohm 
ropa3^o AOCTynHee aHajiM3y Gjiamuapa cBoefi othoc MTeji bHOM 
npocTOTe. B opraH H 3M ax, Hao6opoT, Mbi b cjioxhom nepenjie- 
TeHMM pa3H006pa3HbIX HBJieHMM HepejXKO C Tpy,U0M BbIJXeJI5ieM 
0CH0BHbie TMnbi B3aMM00TH0ineHMH nacTeM m onpeAejieHHbie mx 
CMCTeMbi. 3aecb HaM MHoraa npMxoflMTca matm ot pe3yjibTaTa
K KOHCTpyKUMM.

B XHBbIX CMCTeMaX Mbi 0 6bIHH0 HMeeM AejIO C MHOrMMM 

COBOKynHOCTflMM HeM3BeCTHbIX MJIM JIHlUb 4aCTMHH0 M3BeCTHbIX 

3JieMeHT0B, C HeTOHHO OnpeAeJieHHbIMM HMCJiaMM M C B03- 
MOXHOCTbK) JIMUIb n pw6jl M3 MTCJI bHOrO yCTaHOBJieHMH TMna MX 

B3aMM00TH0iueHMM. Bee 3 to  CTaBMT nepe,u 6MOJioroM, —  ecjiM  

OH XOHeT npMMeHflTb B CBOMX MCCJieAOBaHMHX o6lUM e npMHUM- 
nbi KM6epHeTMKM, —  3aaaHH, HecKOjibKo OTjiMHHbie o t  3aaa4  

MaTeMaTMKa mjim TexHMKa, M3yHaioiuero n p n H u w n b i KOHCTpyMpo- 
BaHMH ynpaBJiHiomMX ycTpoiicTB b MauiMHax, xo th  u e jib  b o6om x  

cjiynanx ocTaeTcn o^H a  m Ta x e .
C oahom cTopoHbi, KaK bmjxho M3 M3JioxeHHoro, nojixo^ 

6M0ji0ra ao jixeH  6biTb b 3HaMMTejibH0M CTeneHM KanecTBeH- 
HblM, T. e. OpueHTMpOBaTbCH He Ha TOHHbie KOJIMHeCTBeHHbie 
jxaHHbie, a Ha BbiacHeHMe o 6 iumx TMnoB cBH3eM, aonycKaioiuMx 
paa KOJIMMeCTBeHHbIX OTKJIOHeHM# 6e3 CymeCTBeHHOro OTJIM- 
hmh b KOHeHHbix pe3yjibTaTax. TaK, b 3Ha4MTejibHOM CTeneHM, 
CTapaJIMCb MJXTH M Mbi B OnMCaHMM ynpaBJIHIOlUMX CMCTeM.



C /xpyron CTopoHbi, HMea aejio c 6o;iee cjioxhmmm m MeHee 

5icHbiMH othouichmhmh, neM Te, KOTOpbie cymecTByiOT B Ma- 
UIMHHblX yCTpOMCTBaX, GHOJIOr He MOXCT yCTaHOBHTb MeTKyiO 

rpaHb M exay  coGctbchho ynpaBJiaioiuHMH MexaHH3MaMH h pa3- 
JIHHHblMM ApyrHMH TMnaMH, CKaxeM, BbinOJIHfllOlUHMH Ty HJIH 
MHyio nacTHyio (f)yHKUHio. B pe3yjibTaTe b Ghojiothm npnxojxHT- 
ca MccjieaoBaTb jno6bie oTHouieHMa nacTew, cKJiatfbiBaioiuHxca 
b CMCTeMbi, BbiHCHH5i hx cneuH({)HKy h y x e  3aTeM onpeaejiaa hx 
3HaneHHe jy\n opraHM3auMH ynpaBjieHHa b xh bm x opraHH3Max. 
f l x .  HwAxeM [1 3 ], xapaKTepH3y5i 3aaaHH HayMHoro HccjieaoBaHna 

b GMOjiorn, nHcan: «E^HHHubi, KOTOpbie KaK Mbi npeanojiaraeM , 
pa3jiMiiHbi no CBoeMy cymecTBy, MoryT 6biTb BBeaeHbi b oGjiacrb 
HayMHoro H3yneHMfl nyreM aHa/iH3a hx cocraBHbix nacTen. Mbi 
MOXCM Toma CKa3aTb, HTO BHyTpeHHHe pa3JIMHMH CB513aH bl 
C HMCJIOM, npHpO^OH MJIM C OTHOlIieHMflMH 3TMX 4aCTeM». ripH - 
po/ta MacTeM flBJiaeTCH cneuM(J)MHecKHM oS-beKTOM onncaTejibHOM 
GnojiorMM, a mmcjio (ecjiM oho  TpeGyeT y x e  cneunanbHbix m cto- 
Aob) —  oG-beKTOM MaTeMaTHHecKOM GnojiorMH. TpeTba cTopoHa 
Bonpoca —  BbificHeHMe tmiiob OTHOiueHHfl nacTen b xhbm x  
opraHM3Max, —  ohcbmaho, ao jixH a cocraBjiaTb ocoGyio 3aj5any, 
h OHa cBA3aHa c BbiacHeHMeM npHHunnoB ctpochmh ynpa-
BJIfllOlUMX CHCTeM B OpraHM3Me. ^eMCTBHTeJIbHO, JIK)6afl, CaMaH 

npocraa KOHCTpyKuna onpeaejiaeTca He TOJlbKO cocrraBJiflioiuHMH 
ee nacT5iMM m mx mhcjiom, ho m hx pacnojioxeHHeM. BbiacHeHHe 
o6 iumx npMHuMnoB apxHTeKTypbi xhbm x cmctcm h aBjiaeTca 
kjiiohom k pacKpbiTHio Tofi uejiocTHocTM, K0T0pafl TaK nopaxaeT  
b xm bwx opraHH3Max, KOTopan nacTO cjiyxMJia noBo^oM k np n - 
3HaHHK) HeB03M0XH0CTM HayHHOrO n03HaHHH B 3TOM oGjiacTH, 
m cymHocTb kotopom b HacToaiuee BpeMa HaHHHaeT pacKpbi- 
BaTbca Sjiaroaapa H3yneHHio HeKOTopbix o6 iuhx npHHunnoB  
cTpoeHna ynpaBJiaioiuHx caMoperyjinpyioiuHx chctcm.

6. HeK0T0pbie B03M0SKHbie HanpaBjiemiH 
npaKTHHecKHX npHJiojKemro npe^cTaBjieHHH 
o THnax 6nojioniMecKnx chctcm

OdaHOBHMCH Ha TOM 3HaHeHHH, KOTOpbie MOiyT HMeTb 
H3JioxeHHbie npe^CTaBjieHHH juia MewuHHbi.

B HacToaiuee BpeMH HMeeTca uejibin pa,u 3a6ojieBaHHH He- 
MH(J)eKUHOHHOH npMpO^bl, 3TMOJIOrMH H naTOreHe3 KOTOpbIX 

eme He BbiacHeHbi no KOHua. C ioaa othochtch: rnnepTOHHH, 
3JioKaMecTBeHHbie H0B006pa30BaHHa, rjiayKOMa, TaKHe 3a6o- 
jieBaHHH, KaK #3Ba xeJiyuKa h aBeHaauaTMnepcTHoft kmuikm, 
HeMpo^epMHTbi h, HaKOHeu,, uejibin pan HepBHO-ncHXMHecKMx



3a6o;ieBaHHH ot snwjiencHH, uiH30<j)peHHH h uwpKyjiHpHoro 
ncwxo3a ao HcrepwH h ncnxacTeHHH.

riOJlHblH aHaJIM3 3THX 3a60JieBaHHH, KOHeMHO, B03M0XeH 
TOJibKO npw LuwpoKOM HaKomieHHH MaTepwana h ycTaHOBjieHHH 
CBH3en, KOTOpbie onpe^ejiHiOT 0CH0BH0e pa3BHTMe naTOJiorHHec- 
Koro npouecca. 0/uiaKO Ha coBpeMeHHOM 3Tane wccjiejxoBaHhh, 
Korna HaKORJieHO yxe 6ojibiuoe kojihmcctbo aaHHbix, H3jioxeH- 
Hbie npe/xcTanjieHHH o THnax cmctcm MoryT b h3bccthom Mepe 
o6jierHMTb pa3peiueHHe Bonpoca nyreM hckjhomchHh hckoto- 
pbix pciiicHHH hjih yKa3aHHH Ha HawGojiee BepoHTHbie THnbi 
B3aHM00TH0iiieHHH OpraHOB, npwHHMaiomHX ocHOBHoe ynacTHe 
b naranorHHecKOM npouecce.

Beccnopno, mto MHorne 3a6oJieBaHHH caMoro 3jieMeHTapHoro 
xapaKTepa ocjioxhhiotch co3/xaHHeM o6paTHbix CBH3en Toro hjih 
HHoro THna. B 3tom othouichhh moxho yKa3aTb xoth 6 bi 
na TaKoe xopouio H3yMCHHoe 3a6ojieBaHHe KaK paxHT. KaK 
h3bcctho, paxwT Bbi3biBaeTCH HeaocraTKOM BHTaMHHa D b nnme. 
OwaKo oKa3biBaeTCH, mto hjih ero H3JieMeHHH /xajieKO He Bcerua 

6 bIBaeT AOCTaTOMHO BOCCTaHOBHTb HOpMajIbHblH COCTaB nnmH  

nyreM .nofiaBjieHHH b Hee CHOBa BHTaMHHa D.
B pn/xe cjiynaeB b pe3yjibraTe pa3BHTHH paxwTa HapyuiaeTca 

HopMajibHan pa6oTa KHiueHHHKa, h BHTaMHH D yxe He MoxeT 
HopManbHO yeBaHBaTbeH, ;xaxe ecjin oh HMeeTca b nnme [ 12 ]. 
IloJiyMaeTCH cncrreMa c nojioxHTejibHoft o6paTHon CBH3bio: He- 
AocTaTOK BHTaMHHa Bbi3biBaeT HapyuieHHH HopMajibHoro cJ)yHK- 
UHOHHpOBaHHH KHUieMHHKa, a HapyilieHHe (JtyHKUHH KHLIieMHHKa 
co3/xaeT b cboio oMepe^b He^ocraTOK BHTaMHHa D. TaKHx cjiynaeB 
«nopoMHoro Kpyra» b naTOJiornw moxho BCTpeTHTb OMeHb MHoro. 
HaGjno^aiOTCH h apyrwe cJ)opMbi B3aHMO,zxeHCTBHfl 3BeHbeB, onpe- 
aejiaioiuHX co3AaHwe naTOjiorHMecKoro npouecca. B Hacrromuee 
BpeMH moxho ycTaHOBHTb, no KpaHHeft Mepe, MeTbipe THna 
naTOJiorHMecKHx npoueccoB.

K nepeoMy muny cJieayeT othccth Te, KOTOpbie CBH3aHbi 
C HapaCTaiOlUHM, TaK CKa3aTb, «JiaBHH006pa3HbIM» pa3BHTH- 
eM npouecca. TaKOH xapaKTep pa3BHTHH moxho OTMeTHTb 
y rnnepTOHHH, rJiayKOMbi, 3ji0KaMecTBeHHbix H0B006pa30BaHHH 
H UIH30(J)peHHH. 3^eCb MOXHO npeflnOJIOXHTb, MTO B OCHOBe 
npouecca jiexHT B03H hkhobchmc «nopoMHoro Kpyra» Toro xe  TH
na, KaKOH H3BecTeH hjih paxHTa, t. e. nojioxHTejibHon o6paTHoft 
cbh3h («njnoc—njnoc»). YKa3aHHH Ha TaKOH xapaKTep npouec- 
cob npn 3thx 3a6ojieBaHHHX AencTBHTejibHO HMeiOTCH. TaK, npn 
rwnepTOHHH H3MeHeHwe cocyzxoB, B03HHKiuee non bjihhhhcm 
noBbiiueHHoro naBjieHHH, b HeK0T0pbix opraHax aocTHraeT TaKOH 
CTeneHH, mto CHHxeHHe ^aBjieHHH ho HopMbi MoxeT He6jiaro- 
npwHTHo cKa3aTbCH Ha (JjyHKUHH opraHa, h opraHH3M BbiHyxneH



no B03M0aCH0CTH COXpaHHTb BblCOKOe .naBJieHne. Tohho TaK 

ace npn TaK Ha3biBaeMOM naranomnecKOM pa3BHTHH jihhhocth  

coKpameHwe KOHTaKTa 6ojibHoro c OKpyacaiomew cpe^oH 6ec - 
cnopHo ycHJiHBaeT HeaaeKBaTHyio ero peaKuwio Ha bhcluhiok)
06CTaH0BKy, HTO, B CBOK) OHepe/Xb, ABJIfleTCfl npHHHHOH KOH- 
cfxjiHKTOB m TpaBM, ycyry6jiaiomHX naTOJiornnecKoe pa3BHTHe 
jihhhocth. Hajinnne TaKwx B3aHM00TH0iueHHH em e He AaeT 
naM npaBa /xejiaTb onpe/xejieHHoe 3aKJiioHeHHe 06 hx peiuaio- 
meM 3H3HeHHH, ho bo BCflKOM cjiynae no3BojiaeT nocTaBHTb 
cooTBeTCTByiomHe nccjieflOBaHHa. AHajiornnHbie aaHHbie MoacHo 
npHBecTH h jxjih rjiayKOMbi.

CjioacHee Bonpoc b o th o iuch hh  3JioKaHecTBeHHbix H0B006pa- 
30BaHHM h apTepHocKJiepo3a, ecjiw nocjie/XHHH pa3BHBaeTca 6e3 
cymecTBeHHoro noBbiuieHHH ^aBJieHHH kpobh. JlaBHHoo6pa3Hoe 
pa3BHTHe 3JioKanecTBeHHbix H0B006pa30BaHHH MoaceT nponcxo - 
OTTb npocTo o t cBoero po/xa «uenHow peaKuHH», Kor/xa o/ma 3Jio- 
KanecTBeHHaa KJieTKa nopoacaaeT nyTeM /xeJieHHH Bee HOBbie. Xo- 
T51 3T0T MexaHH3M 6eCCn0pH0 HMeeT MeCTO, HO, B03M0aCH0, 3^ecb 
nrpaeT pojib h apyron  momcht: Bee 6ojibuiee ocjia6jieHne op ra - 
HH3Ma no^ BjiHflHHeM 3ji0KaHecTBeHH0H onyxojiw yMeHbiuaeT ero  
conpoTHBjiaeMOCTb, h 3to cnoco6cTByeT 6ojiee HHTeHCMBHOMy ee 
pa3BHTHio. Ha 3to yKa3biBaioT HeK0T0pbie 4>aKTbi. TaK, jxnn n p n -  
bhbkh onyxojiw o t o,UHoro acuBOTHoro ApyroMy Tpe6yeTca H3BecT- 
Hbiw MHHHMyM MaTepnajia, Hwace KOToporo onyxojib y acHBOTHbix, 
KaK npaBMjio, He npnBHBaeTca. C .upyron CTopoHbi, HajiMHwe 
b jiHTepaType aaHHbix o e^HHHHHbix cjiynaax «caMOH3JieHeHHfl» 
3JioKaHecTBeHHbix onyxojieft Toace KaK Gynjo roBopHT o B03M0ac- 
HOCTH nO^aBJieHMH pa3BHTHfl OnyXOJIH opraH H3MOM H 3aCTaBJIHeT 
AonycKaTb hx B3aHM00TH0iueHHfl no Twny «MHHyc-MHHyc».

TaK ace ocrropoacHO Haao noaofiTH h k Bonpocy o pa3BH- 
thh  apTepHocicnepo3a (6e3 rnnepTOHnnecKHX ABJieHHw). H  TyT, 
noMHMO «caMoycMjiMBaiomeroc5i» npouecca, MoaceT math Ha- 
pacTaHne hbjichhh npocro  nyreM nocTOAHHOH aKKyMyjiaunn 
Heo6paTHMbix H3MeHeHHH b pe3yjibTaTe HenpepbiBHo nay m ux  
naTOjiornnecKHX bjihahmh, HanpHMep, nocToaHHow HHTOKCHKa- 
uhh. B 3tom cjiynae nocraHOBKa cneuwajibHbix uccJie^oBaHhm 
o THne npouecca, BepoflTHO, n03B0Jimia 6bi 6jiwace no^oHTH 

k pa3peiueHHio Bonpoca o pa3BHTHH 3a6ojieBaHHa. PaccMaTpn- 
Baa nepBbiw Tun naTOJiorwHecKMX npoueccoB b uejioM (TaM, 
rue oh noflTBepacneH npaMbiMH nccjie^oBaHhamn),  M0acH0 cebe  
npe^crraBHTb, hto b p*we cjiynaeB BnoJiHe B03M0acH0 H3Jiene- 
Hwe, 0CH0BaHH0e Ha yneTe xapaKTepa B3aMMojteMCTBHH 3BeHbeB, 
onpe^ejiHiomHX 3a6ojieBaHne. fljia  3Toro 6bijio 6bi flocraTOHHO 
3aCTaBHTb OAHO M3 OCHOBHbIX 3BeHbeB BpeMeHHO fleilCTBOBaTb 

no HopMajibHQMy Tuny h 3thm B03BpaTHTb k HopMe h Apyrwe



CBA3aHHbie c hmm 3BeHbH. TaK nocTynaiOT npn paxwTe, Kor^a 
3HeprMMHbIM BMemaTejlbCTBOM, XOTH 6bl BpeMeHHO, A06HBaiOTCH 
HopMajibHoro nocTynjieHMH BHTaMHHa D b opraHH3M h 3thm 
B AOCTaTOMHOM Mepe HOpMaJlH3yiOT Bee (JjyHKUMM OpraHH3Ma, 
B TOM HMCJie H yCBOeHHe BHTaMHHa D.

Ton ho TaK xe, Korna heAocTaTon h an (})yHKUHH cepAua 
npwBOAMT npHMo (nyTeM ocjia6jieHHH KopoHapHoro KpoBoo6pa- 
luchhh) hjih KocBeHHo k yxy/uueHHK) pa6oTbi cepAeHHOH Mbiniubi 
m Toxe co3AaeTcn «nopoHHbin Kpyr», ero npepbiBaioT BpeMeHHow 
CTHMyjmuneH cepAeHHOH Mbiniubi pa3JiHHHbiMH cJ)apMaKOJiorH- 
HecKHMH cpe^cTBaMH, b pe3yjibTaTe nero co3AaioTCH ycjioBHH ajih 
AajibHeiiiiieft cpaBHHTejibHo HopMajibHoii AeHTeJibHocrH h caMOM 
cepAenHoft Mbiumbi h Bcero opraHH3Ma b uejioM.

Ko emopoMy muny naTOJiornnecKHX hbjichhh moxho othccth 
Te, KOTOpbie HMeioT TeH^eHUHio k onpe/xeJieHHOMy paBHOBecHK), 
HMeiomeMy, oAHaKo, coBepiueHHo He cooTBeTCTByiomwH HopMe 
xapaKTep. Bo3moxho, hto cioAa cjieAyeT othccth ynopHO B0306- 
HOBJiHiomHecH TpocJ)HHecKHe paccTpoHCTBa (fl3Ba xejiyAKa hjih 
ABeHaAuaTMnepCTHOH KHUIKH, 3K3eMbI H HeHpO^epMMTbl H T.A.), 
HeKOTOpbie CTa6HJIbHbie OTHOUieHHH B COCTOHHHH 3HU0KPHHH0H 
CHCTeMbI, a H3 HepBHoncHXMnecKHX 3a6ojieBaHHH —~ ncHxacTe- 
HHK) C HeBp030M HaBH3HHBbIX COCTOHHHH H pHA nCHXOnaTHM, 
He HMdOlUHX TeHAeHUHH K pa3BMTHK).

B 3tom cjiynae, htoGw Bbi3BaTb o6paTHbin xoa  npouecca, He- 
AOCTaTOHHO BpeMeHHbIX H3MeHeHHH B OTAejIbHbIX KOMnOHeHTax, 
TaK KaK naTOJiorHHecKan paBHOBecHan CHCTeMa CHOBa MoxeT 
B03BpaTHTbCH k npexHeMy coctohhhio. 3Aecb Tpe6yeTCH yxe  
6ojiee ycTOHHHBoe M3MeHeHHe xoth 6bi oAHoro H3 K0Mn0HeHT0B, 
ynacTByioiuHx b npouecce. OAHaKo peajibHo 3Ta 3aAana hbjih- 
eTCH, MoxeT 6biTb, 6ojiee npocTofi, neM b nepBOM Tnne, TaK 
KaK ycTOHHHBoe paBH0BecH0e coctohhhc AaeT 6ojibiue BpeMeHH 
H B03M0XH0CTH BMeiUHBaTbCH B npouecce, a pa3MepbI OTKJIOHe- 
HHH OT HOpMbl 3AeCb nOHTH HHKOrAa He MoryT AOCTHrHyTb TOM 
CTeneHH, KOTopan Ha6jnoAaeTCH npw HanpaaneHHOM pa3BepTbraa- 
hhh npouecca b nepBOM THne. K TOMy x e  MHorwe (Jjyhkumh op- 
raHOB MoryT 6biTb H3MeHeHbi b He6ojibiiiHX npeAejiax (hto 3Aecb 
HepeAKO TOJibKo h Tpe6yeTcn) npocTbiM H3MeHeHHeM ycjioBHH 
HX paGOTbl B TOM HHCJie H3MeHeHHeM nHTaHHH, peXHMa H T. A-

Tpemuu mun naTOJiornnecKHX npoueccoB M oxeT  6biTb Ha3BaH 
UHKJiHHecKHM. H an6ojiee hpkoh HjuiKxrrpauHeft ero hbjihctch, 
BepoHTHO, uHpKyjiHpHbift ncHX03. B AaHHOM cjiynae, ohcbhaho, 
npn coxpaHeHHH o 6m ero ypoBHH paBHOBecnn b opraHH3Me hmcct 
MecTO KaK0e-T0 HapyiueHHe ero peryjinuwH, npnBOAHmee k TOMy, 
HTO BMeCTO TOHHOH yCTaHOBKH Ha CpeAHee COCTOHHHe HeKOTOpbIX 
npoueccoB 06 Me Ha nponcxoAHT hx «pacKaHKa» BOKpyr cpeAHe- 
ro COCTOHHHH. 3TO MOXeT 6bITb BbI3BaHO KaK 3ana3AbIBaHHeM



peaKUMH12), Tax m npe3MepH0 cnjibHOM peaKuwew peryjiMpyiomnx 
MexaHM3MOB Ha OTKJIOHeHMH B 06paTHyK) CTopoHy. nOCKOJlbKy 
opraHH3M, KaK cncTeMa, orpaHMneHHaa b bo3moxhoctax cbocm 
peaKUMH, He AaeT 3tmm KOJie6aHMHM bmmth 3a onpeAeJieH- 
Hbie npe^ejibi, pa3Max bojih He B03pacTaeT, ho nocjieAHMe 
nOBTOpaIOTCH Hepe^KO C AOBOJIbHO 60JIblU0M npaBMJlbHOCTbK).

HecKOJibKO mhom xapaKTep mmciot KpaTKOBpeMeHHbie «um- 
kjiw» npM anHJiencHH. Ohh CKopee hmciot xapaKTep onHcaHHbix 
Bbioie «ajibTepHaTMBHbix» npoueccoB, KOTOpbie, pa3 HanaBiiiMCb, 
HMeiOT TenaeHUHIO AOMTM CBOeTO HCHepnaHMH, H JIMlUb 
nocjie 3Toro MoxeT np0H30MTH B03BpameHMe k HopMe. B cba3h 
c 3thm npocreMUiHM npaKTHnecKHM cnoco6oM 6opb6bi c 3iih- 
jienTMHecKMMM npnnaaKaMM o6mhho flBjiaeTca noBbiiueHMe Toro 
nopora, nepexoA KOToporo nycKaeT b xoa Becb narajiorMHe- 
CKHH MexaHH3M, B ABJIbHeMUieM yxe AeMCTByiOLUHM no THny 
caMoycMjiHBaiome^cfi cncTeMbi nojioxMTejibHofi o6paTHoii cbh3m 
(«njnoc—njiioc»). 3 to  AOCTMraeTCfl b nepByio onepeAb chmxchm- 
eM B036yAMM0CTM UeHTpajibHOM HepBHOM CMCTeMbI.

npMHUMnbl 6opb6bI C UMKJIMHeCKMMM IiaTOJlOrMHeCKHMM 
npoueccaMM, one bmaho, aojixhm 6biTb BecbMa pa3jiMHHbi b 3aBM- 
cmmoctm ot Toro, neM 06ycji0BJieH0 HapyiueHMe peryjinpoBKM — 
3ana3AbiBaHMeM peaKuMM, ee M36biT0HH0CTbi0 mjim xe  nycKOM 
b xoa HacTM4H0 caMoycMJiMBaioiuerocfl MexaHM3Ma. OAHaKo 
m 3Aecb, moxho AyMaTb, acHoe npeAcrraBJieHMe o pa3JiMHHbix 
B03M0XHHX TMnax npouecca MoxeT cnoco6cTBOBaTb 6ojiee toh- 
HOMy ero aHajiM3y, a b AajibHeMiueM — m M3bicKaHMio Tex mjim 
MHbIX MeTOAOB 6opb6bi c 6ojie3HbK).

HemeepmbiM munoM, kotopum Mbi MOxeM HaMeTMTb, hbjihctch 
HajiMHMe nocTOHHHO AeMCTByiomero BHeuiHero mjim BHyrpeHHero 
cJ)aKTopa, BHOcnmero naTOjiorMHecKMe HapyiueHMfl b HopMajib- 
Hyio XM3Hb opraHM3Ma. B oahmx cjiyqanx 3to moxct 6biTb 
HeAOCTaTOK nMTaHMH, o6lumm mjim KaKoro-JinGo cneuMajibHoro 
BMAa (HanpMMep, aBMTaMHH03), b Apyrnx — naToreHHbiM mmkpo6 
(Ty6epKyjie3, tm<|) m t.a .), HaKOHeu, iioctohhho AencTByioiuHH 
4)aKTop MHTOKCMKauMM npoAyKTaMH o6MeHa, BcerAa npncyT- 
CTByioiuHM b opraHM3Me Aaxe npM HopMajibHOM coctoahmm.

,2̂ TeHAeHiiHH k paBHOBecmo b cjiynae OTpwiiaTejibHott o6paTHoft cbh3h 
MOxceT npHo6peTaTb xapaKTep nocTOHHHhix KOJie6aHHtt BOKpyr cpezwero ycrroft- 
HHBoro nojioaceHHH. YcjiOBHeM juin 3Toro MOxceT 6biTb 3ano3AaHMe nojiyneHHa 
MH())OpMaiIMM CJieHHIUHM MeXaHM3MOM. ri0A06HbIH CJiyHatt MMeeT MCCTO, HanpM- 
Mep, B HMCJieHHbIX COOTHOIIieHHHX 0C06eM XMUXHMKa M 3CepTBbI. YBeJTHMeHHe 
HMCJia xmuxhmkob npMBOAMT k yMeHbiueHHK) HMCjia oco6eft xepTBbi, ho He cpa3y 
)Ke. YBejiHHeHHe 4MCJia oco6eft acepTBbi cnoco6cTByeT pocry m HMCjia xmux- 
hmkob (o6paTHaa OTpHuaTejibHaa CBH3b), ho TO)Ke He cpa3y. B pe3yjibTaTe 
Moryr B03HHK3Tb peryjiapHbie, He3aTyxaioiiiHe KOJie6aHHH hhcjichhoctm Tex 
h Apyrwx [28].



riOHHTHO, HTO 3T0T HCTBepTblH THn (k  KOTOpOMy Hame BCerO 
H CBO.OHT 60JIblUHHCTB0 3a60JieBaHHH) M O m  HMMTMpOBaTb TOT 

HJIH HHOfi OnHCaHHblM BblUie THn13) HJIH n a x e  6bITb hctohhhkom  
juia AajibHeHLiiero pa3BHTHH naTOjiornnecKoro npouecca nyTeM 

C03iHaHHH pa3JlHHHbIX 06paTHbIX CBH3eH (KaK 3T0 HHOrfla 6blBaeT 

npw paxHTe).
H e  cJie^yeT Tarace 3a6biBaTb h t o ,  h to  npn MHoroo6pa- 

3HH cBH3eH b opraHH3Me BCHKoe 3a6oJieBaHHe, n 0-BH,HHM0My, 
eKjmnaem caMbie pamuHHbie munbi 63auModeucmeuu. TaK, HanpM
Mep, IUH30Cj)peHMH TMna «pa3BHTHfl JIHHHOCTH» npH HaJIHHHH 
ocHOBHoro MexaHH3Ma, cBH3aHHoro c ynacTneM o 6paTHon nojio - 
XMTejIbHOM CBA3H, nO-BHflHMOMy, HHOrfla BKJIIOHaeT h paccTpow- 
CTBO anbTepHaTHBHOM CMeHbl CHa H SOflpCTBOBaHHfl, BCJie^CTBHe 
nero HapyiuaiOTCH HopManbHoe (fjyHKUHOHHpoBaHHe w o taw x  

UeHTpajibHOH HepBHOH CHCTeMbl. C npyrOH CTOpOHbl, Bcema 
B03M02KH0 BMeiliaTejlbCTBO H 60Jiee 06mwx MexaHH3M0B KOMneH- 
cauHH HapyiueHHH, h ecjin o h o  0Ka3biBaeTca cBoeBpeMeHHbiM
H flOCTaTOHHO HHTeHCHBHbIM, Mbi HMeeM .uejio c yjiyHLueHHeM  

C0CT051HHH 60JIbH0r0 HJIH f la x e  c BbI3AOpOBJieHMeM.
M b! 3^ecb CTaBHJIH Bonpoc TOJlbKO 0 BblHBJieHHH 0CH06H020 

THna npouecca, ycTaHOBjieHwe KOToporo M oxeT c HanGojibuiHMH 

maHcaMH naTb HaM b pyKH kjiioh k noHHMaHHio 3a6ojieBaHHH 
H K 6opb6e c HUM.

npaKTHHecKoe 3HaneHHe H3jioxeHHbix 3^ecb npejiCTaBJieHHH 
o THnax GnojiorHHecKHX c h ctcm , k o h c h h o , He orpaHHHHBaeTca 
TOjibKO tom o6jiacTbK) Me^HuHHbi, Ha KOTopowi Mbi xoTejiH npo- 
HJUIIOCTpHpOBaTb BepOHTHbie nyTH HX HCn0JIb30BaHH51. J\nn pazja 
npaKTHHeCKHX BOnpOCOB KaK Me^HUHHCKHX, TaK H CejIbCKOXO- 
351 HCTBeHHbIX MOXeT HMeTb 3HaneHHe H Bonpoc 0 «KOpnyCKyjinp- 
HOCTH» HaCJieACTBeHHbIX 3aaaTK0B, pe(})JieKTOpHbIX 3JieMeHT0B 
h t . ji. B  nacTHOCTH, HanpwMep, tb k h m  BonpocoM hbjihctch 

6opb6a c noHBJieHHeM ycTOHHHBbix k hjxslm pac BpeaHTejiefi 
CejlbCKOrO X03HHCTBa H 60Jie3HeTB0pHbIX MHKp00praHH3M0B. 143- 
BecTHO, hto npn npHMeHeHHH KaKoro-Jiw6o cneunanbHoro xjxa 
y BpeflHTejia Hepejuco nyTeM oTfiopa co BpeMeHeM Bupa6a- 
TbiBaeTCH paca, ycTOHHHBaa k  3T0My nay. Tor.ua npnxo,nHTCH 
nepexo^HTb Ha apyron  hh. OjjHaKo 3To He rapaHTwpyeT ot Toro, 
hto Bpe^HTejib He npnofipeTeT ycTOHHHBOCTb h k  HeMy, w t . a. 
HeHTO aHajiorHHHoe Ha6jiio,naeTCH h  b o t h o iu c h h h  naToreHHbix 
MHKp00praHH3M0B, BbipaGaTblBaiOLUMX yCTOHHHBOCTb K (J)apMa- 
KOJlOrHHeCKHM cpe^CTBaM.

13* HanpMMep, Mâ apHH, coaziaBaH 3a cmct caMoro naToreHHoro {J)aicropa 
UMicjiMMecKHfl xapajcrep 3a6o;ieBaHHH, Morjia 6bi, ecjin 6bi Mbi He 3HajiH npMHHHu, 
3acTaBHTb Hac ayMaTb o HapymeHHH peryjwuHH paBHOBecHH b opraHH3Me m t.a.



C M3JIOXCHHOM Bbiuie TOHKM 3peHMH npeacTaBJiaeTCH uejieco- 
o6pa3HbiM fljiH M36exaHMH no^o6Hbix pe3yjibTaTOB npwMeHeHMe 
He MeHee neM AByx aaoB OAHOBpeMeHHo. /JeMCTBMTejibHo, 
B03HMKH0BeHMe MyTaUMM, nOBbllliaiOmeM yCTOMMMBOCTb BMiia 
k oaHOMy aay, ne TaK y x e  MajioBepoaTHO. Koma x e  ycTOMHM- 
Bbie 0C06h pa3MHOXaiOTCM, TO JierKO M oxeT B03HMKHyTb HO Ban 
MyTauwH, noBbiuiaiomaH ycTOMHMBocTb k .apyroMy m y  m t .  a. 
IJocjiedoeameAbHoe B03HHKH0BeHMe TaKMX MyTauMM npaKTMHecKM 
M oxeT 6wTb 6e3rpaHM4HbiM. Ho, KaK Mbi BH^ejiw, odnoepeMeHHoe 
B03HMKH0BeHwe y oahom oco6m ^Byx MyTauMft, HyxHbix jy in  
yCTOMHM BOCTM npOTMB flByX flflOB, KpaMHe MaJIOBepOHTHO (TaK x e  
KaK M B03HMKH0BeHMe OAHOM MyTaUMM, HMeiOmeH OAHOBpeMeH- 
ho 06a nojie3Hbix npM3HaKa). OiejioBaTejibHo, jum  3<jxj>eKTHBHOH 
6opb6bI C BpeAHTeJIHMH MJIM MMKpo6aMM, BepOMTHO, ueJieco- 
o6pa3Ho npMMeHHTb KOM6MHauMK) AByx mjim Tpex m oB . B p*me 
cjiynaeB HecK0JibK0 6oJibiiiMe 3aTpaTbi m TpyaHocTM, npeacTa- 
BjiMeMbie 3tmmm MeponpMHTMHMM b nepBbiM momcht, 6oJiee HCM 
OKynHTCH 3(j)(f)eKT0M b AajibHeMiueM.

C ApyroM cTopoHbi, m oxho  AyMaTb, hto npM noMCKax n o -  
Jie3HbIX HaCJiejXCTBeHHbIX KOM6MHaUMM y CeJIbCK0X03flilCTBeHHbIX 

paCTeHMM M XMBOTHbIX CeJieKUMOHepbl OCTaBJIMIOT m  CMX nop  
MHoro HeMcn0Jib30BaHHbix KOM6MHauMM TaK x e ,  KaK 3To .aejiaeT 

m npMpo.ua, nocKOJibKy bo3m oxho, hto oxaejibHbie reHOTMnbi, 
jxaiomne nopo3Hb njioxofi 3cjxj)eKT, BMecTe MoryT .aaTb 6jiaronpM - 
MTHyio KOM6MHauMK) [30]. B M3BecTH0M cMbicjie c peajiM3auMeft 
nojxo6Hbix cjioxHbix 6jiaronpMHTHbix kom6mh3umm mm HMeeM, 
BMJXMMO, JXeJIO B TMSpMJiaX MHUyXTHOM KyKypy3bI, m e OTJXeJIbHbie 
JIMHMM, n0p03Hb MaJI03({)(j)eKTHBHbie, B HeKOTOpbIX KOM6MHa- 
umhx .aaioT qpe3BbiqaMHo bmcokmm 3 (l)(j)eKT. ripMHUMnwajibHo 

B03M0XH0, HTO M B JXpyrMX CJiyHaflX (jxaxe npM C03,HaHMH 
ycTOMHMBbix r0M03Mr0THbix reHOTMnoB) HeyjxaHHbie nopo3Hb  

reHOTMnMHecKMe 6jiokm b K0M6MHauMM MoryT jxaTb HyxHbiM 3cj)- 
(})eKT. 3B0JIK)UM0HH0e yMeHbllieHMe B3aMMO,Hei!CTBHH MyTaUMft, 
XOTH M AOJIXHO MATM BCe BpeMH, HO, KOHCHHO, nOJIHafl JIMKBMJia- 
UMM B3aMMOfleMCTBMfl HCB03M0XHa. I"IO3T0My C B03M0XH0CTbK) 
B3aMMOJXeMCTBMH MyTaUMM B M3BCCTH0M Mepe HatfO CHMTaTbCfl 
KaK B TeopMM, TaK M B npaKTMHeCKOM JieHTeJIbHOCTM.

3HaneHMe npeacTaBJieHMft o cBOMCTBax m pojim AMCKpeTHbix 
CMCTeM MoxeT 6biTb oneHb bcjimko m b ApyrMx othouichmmx. Eme 
Gojibinee 3HaneHMe /via npaKTMKM Me^MuMHbi m cejibCKoro xo- 
3flMCTBa MoxeT MMeTb MCn0JIb30BaHMe pa3BMTbIX npejlCTaRJieHMM 
O KOppejIMUMOHHbIX CMCTeMaX B pa3BMTMM M <j)yHKU,MOHMpOBaHMM 
opraHM3Ma. IlocjiejxHMe, oaHaKO, 3acjiyxMBaioT 6ojiee uiMpoKoro 
m aeTajibHoro o6cyxaeHMH, m Mbi He 6yneM 3jxecb Ha hmx
OCTaH aBJI M BaTbCM.



M o x h o  noAHepKHyTb oaho: hccmotph Ha to , hto  npeacTaBJie- 
hhh o Tnnax GwoJiornqecKHX ynpaBjiaiomHx chctcm  6eccnopHO  
pa3BHTbi eme .aajieKo He .aocTaTo^Ho m b hmx MMeeTca MHoro 
npo6ejioB, y x e  Tenepb c nepBbix maroB pa3BMTHfl HaMe^aioTcfl 
onpe^ejieHHbie nyTM mx npMMeHeHHH ajih peineHMH He TOJlbKO 
TeopeTHHecKMx, ho m BecbMa peajibHbix npaKTH^ecKHx 3 a jm ,  
KOTOpbie cTaBHT nepea HaMM GnojiorHHecKHe HayKM co BceMM 
MX pa3BeTBJieHMHMH, BKJlKmKHUHMH Me^MUHHCKHe H ceJIbCKO- 
X03»MCTBeHHbie flMCUHnJIHHbL

3aKJiK)4eHHe

Bbiiue Mbi H3y4ajiM 6HOJiorHMecKMe CMCTeMbi, xapaicrepH-
3yK)lUMeC5I pa3JIH4HbIMM (j)OpMaMH CBH3M MeXJiy OT^eJIbHblMM 
3BeHbHMM. OCHOBHbie paCCMOTpeHHbie HaMM TMTIbl CMCTeM 6bIJIM 
cjiejiyiomHe:

1. JXMCKpeTHbie mjim KopnycKyjiHpHbie CMCTeMbi, cocToamHe 
H3 p^aa 3JieMeHT0B, HenocpeacTBeHHo noMTH He cBH3aHHbix 
jxpyr c ^pyroM  m JierKo BCTynaiomnx M exay  co 6om b jiio6bie 
K0M6MHaUMM.

2. CMCTeMbi C (})MKCMpOBaHHHMM OTHOUieHHflMM OT^eJIbHblX 
3BeHbeB, b qacTHoCTM, xapaKTepM3yiomMecH uenHon nocjiejjoBa- 
TejibHocTbio OT^ejibHbix 3BeHbeB mjim «3Be3jj.HbiM» pacno jioxeH H - 
eM hx BOKpyr o^Horo uem pajibHoro 3BeHa.

3. CncTeMbi m3 flsyx mjim Gojiee B3aMMHo BJiMHiomMx (n o  tm- 
ny 06paTH0H cbm3m) 3BeHbeB npn ycJioBMH hx B3aHMHoii 
CTHMyJIHUMH, B3aHMHOrO TOpMOXeHHfl HJIH «nJIK>C— MHHyC» B3a- 
HMOfleMCTBHfl M KOMGMHaUMH noCJieAHeiX) THna c B38MMHO 
CTHMyJIHpyiOlUMM (mjih T0PM03HIUMM).

npH  stom  oKa3ajiocb, 4t o  b xMBbix opraHM3Max CXO^Hbie 
no o6meMy CMbicjiy npMcnoco6HTejibHbie 3a,aaqH, xotm h o t -  
HOCMIUMeCH K pa3HbIM ({tyHKUHHM M OpraHaM, HaCTO peinaiOTCH 
npHHUMnnajibHo cxoahw m  06pa30M c noMom bio cmctcm ojx-  
Horo THna. TaK, npMcnoco6jieHHe k nocToaHHo M eHfliomeHCfl 
b jno6bix HanpaBJieHMHx c p e w , KaK b npouecce sbojiiouhm , TaK 

h b npouecce Bbipa6oTKH onTMMajibHbix cj)opM noBe^eHMH, o6ec - 
ne^HBaeTCH 3a c^eT aMCKpeTHbix («KopnycicyjiflpHbix») chctcm : 
b 3Bojik>umohhom npouecce —  b BM^e oT^ejibHbix reHeTH^ecKMX 
eAMHMu; b pa3BHTMM noBe^eHMH —  b BHae pe^jieicropHbix  
peaKUMM, cnoco6Hbix k cpaBHMTejibHo cB060AH0My kom 6mhm- 
pOBaHMK) H (})OpMMpOBaHMK) pa3JIM4HbIX COMeTaHMM, aaeKBaTHo 
oTBeqaiomMx Ha Jiio6bie HOBbie KOM6MHauHH ycjioBMft cpe^bi. 
IlpHCn0C06jieHMe K nOCTOHHHbIM yCJIOBMMM HJIH K OrpaHH- 
4eHHOM peryjiHpHOM CMeHe ycJioBMH flocTHraiOTCfl co3,aaHHeM 
KOppeJIHUHOHHbIX CMCTeM, me OAHM 3BeHbfl (opraHbi, (JjyHKUMH) 
HaXOAHTCH B nOCTOflHHoft TeCHOft CBM3M C flpyrHMH.



Bto po m  TMn, CTajiKMBaflCb c nepBbiM, b pane cjiynaeB npw - 
o6peTaeT onpeH ejieH H yio onTMMajibHyio (})opMy, xapaKTepM3yio- 
myjoca, b nacTHocTM, «3Be3/iHojiy meBbim m » cbh3hmm  (HanpMM ep, 
b 3HHOKpMHHbix acejie3ax), HaM6ojiee ynoBJieTBopaK>mMmm  KaK 
Tpe6oBaHMK) npOMHOCTM CBH3eM, TaK M B03M0XH0CTM cpaBHM- 
TejibHO He3aBMCMMOM 3 Bojik>umm  oT^eJibHbix 3BeHbeB («jiyM eM ») 
CMCTeMbi.

B uejioM m oxho  npeHnojioacMTb TaKOM xoa sbojiioumm. 
1) Pa3Hpo6;ieHMe nepBMMHbix, HaM6oJiee ecTecTBeHHbix c (})H3M- 
KOXMMMMeCKOM CTOpOHbl CBH3CM (lipMMepOM KOTOpbix HBJiaiOT- 
ch KoppejiauMM, o6ycjioBJieHHbie aBMTaMMH03aMM, nepBMMHbie 
CJlOXHbie peaKUMM HepBHOM CMCTeMbi M np .) MJIM CBH3efi, OCTaB- 
LUHxcH ot npejibmyiuero SBOJHounoHHoro 3Tana. Pa3.apo6jieHMe 
cBH3eM o6ecneMMBaeT 6oJiee rM6 Koe m He3aBMCMMoe npM cnoco- 
GjieHMe pa3JiM4Hbix 3BeHbeB k hobhm  ycjioBMHM. 2) C o 3AaHMe 
cBH3eM (npeMMymecTBeHHo «JiyMeBoro» TMna) pa3JiMMHbix opra- 
hob m (JjyHKuMM, MMdomMx cxo^Hyio m B3aMMHo aonojiHaioiuyio  
npMcnoco6MiejibHyio pojib (HanpMMep, noJioBbie m btopmmho 
nojioBbie npM3HaKM —  c noJioBOM acejie30M, MexaHM3M mo6m- 
JIH3aUMM pa3JIMMHbIX (})yHKUMH —  C CMMnaTMMeCKOM HepBHOM 

cMCTeMOM m rpynnoM CMMnaTOMMMeTMnecKMx ryMOpajibHbix (j>aK- 
TopoB m t . jx.) jula npMcnoco6jieHHa k nocToaHHbiM bhcqihmm  
MJIM BHyTpeHHMM yCJIOBMaM.

OnpeneJieHMe Toro mjim MHoro xojia npoueccoB b opraHM3Me 
(ycTOMMMBoro, HapacTaiomero, uMKJiMnecKoro m t. jx.) oGycjio- 
BJiM^aeTca cMCTeMaMM Tex mjim mhhx o6paTHbix cBa3eM. TaK, 
npHcnoco6jieHMe k cTa6MJiM3auMM (f)yHKUMM ocymecTBJiaeTca 
B OCHOBHOM 3a CMeT OTpMUaTejIbHOM 06paTH0M CBH3M («nJHOC —  
MMHyc» CBH3M M. M..3aBaaoBCKoro m H. A. EejioBa), KaK 3To n p o -  
MCXOflMT BO B3aMMOHCMCTBMM GoJlblUMHCTBa 3H,H0KpMHHbIX >Kejie3 
y B3pocjibix acMBOTHbix. HapacTaiomee pa3BMTMe cmctcm m n p o - 
ueccbi, Be^ymMe k co3.aaHMK> mx ohhopohhoctm, ocymecTBJiaioT- 
ca B OCHOBHOM nyTCM yCTaHOBJieHMM B33MMHO CTMMyJIMpyiOlUHX 
oTHomeHMM Meacjxy 3BeHbaMM cmctcmw («nJiioc— njnoc»).

OnpenejieHHbie TMnbi 6M0Ji0rMMecKMX npoueccoB, b MacTHo- 
ctm ajibTepHaTMBHbix (c 0H-60HPCTB0BaHMe, HaKonjieHMe mohh- 
MoneMcnycKaHMe m t . jx. ) ,  ocymecTBJiaiOTca nacTo KOM6MHauM- 
eM paBHOBeCHOM CMCTeMbi (TMna «nJIK)C— MMHyC») M CMCTeMbi 
B3aMMHo^ CTMMyjiauMM npoueccoB («n jn oc— njnoc»).

Co3naHMe HM(})4)epeHUMpoBKM, b nepByio onepe.ab no tm- 
ny rpa^MeHTHbix cmctcm, a TaioKe npoueccoB, MeuiaiomHx 
opraHM3My coxpaHMTb npMMMTMBHoe HeHM(})(})epeHUMpoBaHHoe 

cocToaHMe (HanpMMep, repMac})poHMTM3Ma), a bo3m oxho, m co -  
3naHMe «cTpejioH[Hbix» MexaHM3MOB (Y o m m h ito h ) aocTMraeTca 
c noMom bio B3aMMoyrHeTaioiuMx otholuchmm Meacay 3BeHbaMM 
CMCTCMW («MMHyc— MMHyc»).
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B 3 bo;ik)uhm Ha6jiK>AaeTCH nepexoA o t  cmctcm MeHee 6jia- 
ronpMHTHblX flJIH BbinOJIHeHMH AaHHOM 4>yHKUHM K CMCTCMaM 
6oJiee 6^aronpHHTHbiM. C 3tom tomkm 3peHHH .aaeTca e^HHoe 
o6i>HCHeHHe sbojiioumh nyTeM pa3,ae;ieHHH c{)yHKuHH TKaHew 
(A . A. 3 aBap3HH) m AM^epeHUMauMw peaKUHM HepBHOH cwcTe- 
Mbl, B03HMKH0BCHMK) M03aHMHbIX (})OpM pa3BMTMH HMUa MT.A. — 
KaK 3B0JHOUMM Ha npHCII0C06jieHH0CTb K Bee B03HHKaK)mHM 
hobum, npwHUMnwajibHo He noBTopniolummch ycJioBMHM cpeAbi.

O S p a T H b ie  4>opM bi s b o j iio u m h  H a6 jno,aaiOTCH n p n  n 0 CT0 H H H 0  

nO BTO pH IdUM XCH  KOM 6 MHaUMHX yCJIOBHM (n O K O H  —  M o 6 HJlH3aU H fl  

o p ra H M 3M a; cym ecT B O B aH w e  b  B o n H o ti— b  B03 A y u iH 0 H c p e ^ e ,  

3amwmeHHbie 4>opM bi A e T e h b ilu e h — c a m o c to jr r e ji  b H o e  cymecTBo- 
B aH w e B3p o c jib ix  o c o G e n ; B binoJiH eH H e cjjyHKUHM M a T e p H h c k m x —  

OTUOBCKMX; M 0 p(J)0 3 bI y  paCTeH M H HOJIMHHbie M B b lC O K O ropH b ie , 

B O AH bie h c y x o n y T H b ie  m t . a . ) .  F lpw  s t o m  T aM , r a e  B0 3 M 0 aceH  

aH ajiM 3 c a M o r o  M e x a m i3M a CBH3eM, n o p a a c a eT  yaM BH rrejibH biw  

n a p a ji j ie jiH 3M c o 3.a a io m n xcH  T H n o B  c b h 3m y A a jie K H x  4> °P M 

BOTH bix, H a n p M M e p  y  n o J iy cy x o n y T H b ix  p b i6 , aM (J)w6 MM m Aaace  

H aceK O M bIX , y  KOTOpbIX B0 3 HHKaK)T BO M HOrM X OTHOLUeHMHX 

n a p a ju ie j ib H b ie  3 H a o K p n H H b ie  cm ctcm w .

CaMbie pa3^MMHbie MexaHH3MbI pa3BHTHH H 3HA0KPMHH0- 
HepBHo^ peryjiflUHH, ecjin ohm mmciot cxoAHyio no THny 3aj\any 
(paBHOBecwe, umcjiMMecKMe npoueccbi, AM({)({)epeHUHauHH mjim 
HapacTaHwe npouecca), ocymecTBjinioTCH Taicace nopa3MTejibHo 
OAHopoAHbiMM no xapaKTepy cBH3ew cwcTeMaMM.

TaK, paBHOBecwe 6oJIbLIIHHCTBa 3HA0KpMHHbIX CMCTeM M npo- 
ueccbi peryjiHUMM (HanpMMep, KOMneHcaTopHon) b Apyrnx 
opraHax o6ycJioBJiHBaioTCH b 6ojibuiMHCTBe M3yMeHHbix (})opM 
CMCTeMaMM «n jn oc— MHHyc». TaKwe pa3JiMMHbie no coaepacaHHio, 
ho cxoflHbie no CMeHe coctohhhm «ajibTepHaTHBHbie» npoueccbi, 
KaK coh m MOMewcnycKaHMe, BepoHTHo, Taicace o6ycjioBjiHBaioTCfl 
CXOAHOM B 060HX CJiynaHX KOM6HHaUWeM o6paTHbIX CBH3CH m t .a .

npM 3tom cJieayeT yMMTbiBaTb, hto Bee H3JioaceHHbie B3awMo- 
OTHOQieHMM flBJIHIOTCH He eflHHCTBeHHblMH B Ka)KAOH KOHKpeTHOM 

cwcTeMe OpraHOB m peaKuwH, a Jiwuib ochobhm m h, BbmejieH- 
HbiMM M3 BecbMa o6oiHpHoro KOMnJieKca, ocjioacHeHHoro paaoM  

Apyrwx AeTajibHbix MexaHM3MOB. B cbh3m c 3tmm cpaBHe- 
HHe o6iumx 3ajxan M3yHeHHH cmctcm b SwojiorwH c 3ajiaMaMM, 
n ocT aB jieH H b iM M  c o 3AaTejiHMM K w G epH eT M H ecK oro  H an paB J ieH w a  

b HayKe, n03B0JiaeT AyMaTb, mto npM M3yHeHMM 6woJiorMMecKMx 

CMCTeM Ha HacTOHiueM 3Tane pa3BHTHH GwojiorwH, hbjihctch 

HeM36eacHbiM, BO-nepBhix, mwpoKoe BbiHBJieHHe TwnoB B3an- 
MOOTHoiueHHfl MacTeM b CMCTeMax, 3aMacTyio 6e3 bo3moxhoctm  

AOCTaTOMHO TOMHbIX npe^CTaBJieHMH O MMCJie 3BeHbeB M O KO- 
JlMMeCTBeHHblX XapaKTepMCTMKaX MX AeMCTBMH, W, BO-BTOpbIX,



pauMOHajibHo m y6oKoe H3yMeHHe tm iiob cmctcm, BKJiKmiomHX 
He TOJibKO co6cTBeHHO ynpaBJiaiomMe cmctcmw c o 6paTHbi- 
mm CBH3HMM, ho m .apyrnx, nrpaiomHx onpeAejieHHyio pojib 
b 6Mo^orMHecKMx npMcnoco6MTejibHbix MexaHM3Max.

M o xh o  AyMaTb, mto Ha HacToameM 3Tane Hauinx 3HaHMH 
o xHBbix opraHM3Max M3yqeHMe MeHee cJioxHbix m Jierne 
aHaJIM3MpyeMbIX MCX8HM3MOB pa3BMTMH M ryMOpaJIbHbIX CBH3CM 
JUIH nOHMMaHMH o 6lUHX TMnOB 6HOJIOrMHeCKMX CMCTeM MOXeT 
AaTb He MeHbLue, a M oxeT 6biTb, h 6ojibuie, neM M3y4eHMe 
6o;iee cjioxHbix m TpyaHee no/waiomnxcH pacuiM(j)poBKe cbh3cm 
B ueHTpaJIbHOH HepBHOH CHCTeMe.

MHTepecHo, mto b sbojiioumm xh b w x  0praHH3M0B Hapaay 
C KaHeCTBeHHblMH OTJIMHMHMM OT MCKyCCTBCHHO C03AaBaeMbIX 
CMCTeM Ha6;iioAaioTca m HeKOTOpbie orpaHMHeHMH b bo3hmkho- 
BeHHH onpeAejieHHbix npncnoco6nTe^bHbix ycTpoftcTB, noMTM 
He MMeiomMx uiaHCOB Ha pa3BMTMe b nopaAKe ecTecTBeHHoro o t -  
6opa m Jienco co3.aaBaeMbix npM C03HaTe;ibH0M npoeKTHpoBaHHH 
uejiecoo6pa3Hbix MexaHM3MOB.

HaKOHeu, cjieayeT oTM em rb, hto, HecMOTpa Ha noKa eme 
oqeHb orpaHHHeHHbie 3aKJiioqeHHH, KOTOpbie Mbi 3^ecb mohim 
c^eJiaTb, HaMeqaeTCH, no-BMAMMOMy, B03M0XH0CTb, Mcnojib3yn 
BbiacHeHHbie coothoihchm h tmtiob cmctcm m onpejiejiHeMbix mmm 
npoueccoB, 6jiM xe no^oMTM k aHajiM3y ochobhm x MexaHM3MOB 
HeKOTopbix naTOJiorMMecKMx hbjichmm m k pemeHMio pnjia 
npaKTMMecKMX HanpMMep, b 6opb6e c MMKpoopraHM3MaMM,
BpeAMTeJIHMM M T.

Bee 3to  3acTaBJiaeT AyMaTb, h to aajibHeMinee M3yHeHMe TMnoB 
6M0Ji0rMHecKMx CMCTeM bo Been ero  iunpoTe a o jix h o  6biTb oahom  

M3 BaxHbix 3aAan C0BpeMeHH0H 6M0Ji0rMM m onpeAejieHHbix 
pa3AeJiOB KM6epHeTMKM.
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0 KOPPEJfflUHHX 

EJIH30PyK0CTH V SEJIOBEKA 

C AMTOMO-OH3HOJIOIMECKHMH 

OCOEEHHOCTHMH ETO OPrAHH3MA*

B coBpeMeHHoft MeAHUMHe Bee 6ojibiuee 3HaneHHe npno6pe- 
TaioT MeTo^bi, paHee 3Toft o6jiacTH HayKH nyxAbie. Hapnuy 
C 6HOXHMHeH H 6H0(j)H3HK0M 6bICTpO pa3BHBaeTCH MeAMUMHCKaa 
reorpacj)HH, Bee rnnpe npMMeHaioTca mctoam MaTeMaTHHecKoft 
CTaTMCTMKM. Pojib  nocjieAHnx oco6chho B03pacTaeT eme o t  Toro, 
mto Bee 6ojiee yTBepxAaeTca h K0HKpeTM3MpyeTCH o6m ee no jio- 
xeHwe o CBH3HX caMbix pa3jiMMHbix c topoh  XH3HM opraHH3Ma 
McyKjxy co6om. Bojie3HM, paHee TpaKTOBaBUiHeca KaK jioKajibHbie 
HapyiueHMH oAHoro opraHa, 0Ka3biBaK>TCH CBH3aHHbiMH n c He- 
KOTOpblMH ApyrHMH OpraHaMH, a TaiOKe C o 6mHM COCTOHHHeM 
6ojibHoro. Ho H3yHeHne noAo6Hbix Koppejiflunw Tpe6yeT 6ojiee 
COBpeMeHHbIX nOAXOAOB K H3yHeHHK> 06lUHX npH3HaK0B op- 
raHH3Ma m OAHOBpeMeHHO xopouiero 3HaHwa hcxoahmx hopm, 
C KOTOpblMH CpaBHHBaiOTCH A&HHSLSl naTOJlOTHH HJIH KOppeJIH- 
pyiomHe c Hew npH3HaKH. Meacny TeM Bpann, KaK npaBHJio, 
He 3H3IOT 3THX HOpM AOCTaTOH HO XOpOlUO, TeM 60Jiee HTO 
HepeAKo peHb hact o cpaBHHTejibHO He6ojibUiHX otkjiohchhhx, 
npn KOTOpbix win  Mop^ojiornnecKHX, a HHorAa h (j)H3H0- 
JiornHecKMX npH3HaK0B npno6peTaioT 3HaneHHe B03pacTHbie, 
nojioBbie, reorpa(|)HHecKHe h pacoBbie pa3JiMHHH. Ho 3to y x e  
o 6jiacrb aHTponojiornH. C Apyrofi c topoh w , umpoKO npHMe- 
HHeMbie h  TiuaTejibHo pa3pa6oTaHHbie b aHTponoJiorHH m cto am  

aHajiH3a AaHHbix h onpeAejieHHa CBH3ew (HanpHMep, Koppejia- 
THBHblx) JIM III b c TpyAOM npOHHKaiOT B 06jiaCTb MeAHUHHbl, Aa 

H npHMeHHIOTCH B HeH HeAOCTaTOHHO npaBHJIbHO [13, 12, 10, 11].
Bee cKa3aHHoe AejiaeT KpawHe BaxHbiM ycraHOBJieHHe cbh - 

3eft m okay aHTponojiorMew h mcahuhhom, npHHeM aHTponojiorn  
B3HJIH 6bi Ha ce6a pa3pa6oTKy onpeAeJieHHbix m ctoaob nccjie-

* Mctohhmk: [1961 a].



AOBaHMa, n p exae  Bcero b o6jiacTM H3yMeHMa 3TM0Ji0rMM m n a -  
ToreHe3a HeKoTopbix HeMH({)eKUMOHHbix 3a6ojieBaHMM, a Taicxe 
BbiacHeHwe CTOJib BaxH oro Bonpoca o KOHKpeTHbix HopMax 

pa3BMTMa pa3JiMHHbix npM3HaKOB y pa3Hbix rpynn HacejieHMH.
Cjie^yeT oTMeTMTb, hto pa3BHTwe aHTponojiorMMecKMx mc- 

cjiej^oBaHMH ccm ajio  juw 3Toro 6jiaronpMHTHyio non By. Am po- 
nOJIOrMH M3 nOMTM MMCTO MOp(})OJIOrMHeCKOM HayKM, KaKOM OHa 
6biJia paHee, Bee 6ojibiue npMo6peTaeT lumpokmm M0p(J)0(j)M3M0- 
jiorMMecKMM oxBaT. H3yMeHMe bjimhhmh cpejibi Ha Mop4>oJiorM- 
MecKMe oco6eHHocTM nejioBeKa (O .  B oac ), BKJiioHeHMe b Kpyr 
aHTponojiorMMecKMx MHTepecoB rpynn KpoBM m mx pacnpocTpa- 
HeHMH [17], CBH3M M ex^y  (jDOpMOM M XMMM3MOM KOCTCM [5, 4] 
m apyrMx MCCJie^oBaHMM Bee 6ojibine c6jiMxaK>T HayMHyio n p o -  
6jieMaTMKy m 3a^aMM aHTponojiorMM m mcamumhw. 3tm OTpacjiM 
HayKM CTaHOBHTCH KaK 6bl B3aMMHO .aOnOJlHHIOlUMMM pa3Ae- 
JiaMM UIMpOKOrO yMCHMH O 3AOPOBOM M 60JIbH0M MejIOBeKe. 
YcneuiHoe M3yMeHMe naTOJiorMM Hen36exH0 a o jix h o  onMpaTbca 
Ha aHaT0M0~4)M3M0ji0rMMecKMe HopMbi, a aHTponojiorMMecKoe 
MCCjie^OBaHMe HejioBenecKoro Tejia TpyAHo ce6e npeacTaBMTb 
6e3 yneTa pa3JiMMHbix otkjiohchmm, o6ycjioBjieHHbix tcmm mjim 
hhhmm 4>M3M0Ji0rMMecKMMM m naTOJiorMMecKMMM npoueccaMM.

ripMMeHeHMe m ctoaob, pa3BMBaBiiiHxcfl no npeMMymecTBy 
aHTponojioraMM, npMHecjio nojib3y, HanpMMep, npM MCCJie- 
AOBaHMM reHe3Mca 6jiM30pyK0CTM, mjim mmohmm. H e  ocTaHa- 
BJiMBancb Ha aHaTOMMqecKMx oco6eHHocTax 6jiM3opyKoro rjia3a 
M Ha TeopMHX npOMCXOX^eHMH MMOnMM [1, 2, 3], Mbi AOJIXHbl, 
OAHaKO, OTMeTMTb, MTO 06menpMHHT0r0 06'bHCHeHMH B Ha- 
CToamee BpeMH em e HeT. B to  x e  BpeMH M3yMeHMe 3Toro 
3a6oJieBaHMa MMeeT orpoMHyio npaKTMMecKyio BaxHocTb. M c- 
cjieAOBaHMa noKa3biBaiOT, mto MMonMefi crpaaaeT r o  1 5 -2 0 %  
jjeTeM, KOHMaiomux cpe^Hioio uiKOJiy. BjiM30pyK0CTb pe3KO 
orpaHMMMBaeT ajih OKaHMMBaK>mMx uiKOJiy Bbi6op npocjjeccnft, 
0C06eHH0 BOeHHbIX M TpaHCnOpTHblX, npenHTCTByeT 3aHHTMHM 
cnopTOM, a b cjiyMae nporpeccMBHoro TeneHMH npMBOAMT k mh- 
BajiMjxHocTM, BKJiiOMaa a a x e  cjienoTy. Bee 3to CTMMyjiMpoBajio 
innpoKoe pa3BMTMe MCCJie^OBaHMM b AaHHOM o6jiacTM. H apany  
c «HacjiejtcTBeHHOM» m «p a 6oHeM» rMnoTe3aMM npoMcxoxaeHMH 
MMOnMM 6bIJI0 BbICKa3aH0 TaKXe MHeHMe 0 TOM, MTO TyT MMeeT 
3HaMeHMe 0CJia6JieHMe coejjM HMTejibHOTKaHHbix o 6ojioMeK rjia- 
3a: nojx bjimhhmcm BHyrpMrJia3Horo aasjieHMH ohm MejotneHHo 
Jie(t)OpMMpyiOTCH, MTO npMBOAMT K yjUIMHeHMIO TJia3H0M OCM
m a a x e  k CTa^MJioMaM1) [16, 21, 18]. O w a K o  MCCjie/joBaHMH

^ To ecTb k BbinHMHBaHHHM o6ojiohck nia3a, HapymaiomMM ero npaBmibHyio 
(J)OpMy. ripH 6^M30pyK0CTH 06bIMH0 OTMeMaiOTCH CTa(J)RJIOMbI B o6jiaCTM 3aHHerO 
nojiioca rjia3a.
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A. A. XOJIHHOH BCJieACTBMe MeTOAMMeCKMX HeAOCTaTKOB He no- 
3BOJIMJ1M hh noATBepAHTb, hh OTBepmyTb 3Ty rnnoie3y [14].

HaMM 6biJio npe^npwHHTO npe^BapMTejibHoe MccJieAOBaHne 
104 xeHmMH, noKa3aBiuee, hto nporpeccwpyiom aa 6jw30pyK0CTb 
CB«3aHa He TOjibKO c npM3HaKaMM, yKa3biBaiomHMH Ha ocjia- 
6;ieHMe CHCTeMbl coeanHHTejibHon tkbhh bo BceM opraHH3Me 
(nOHHXeHHe BblCOTbl CTOnbI, 3HTep0nT03), HO H c HeKOTO- 
pblMH ApyrHMH (nOBbllueHHe MHHHMaJIbHOrO AaBJieHHH KpOBH, 
yBejiHMeHHe MaCTOTbi cJiynaeB c He6ojibmnM yBejiHneHHCM m n- 
TOBHAHOH xejie3bl).

B HacToamee BpeMH noHBHJiocb y x e  HecK0JibK0 nccjieiioBa- 
IIHH, TaiOKe o 6 liapyaCHBUIHX CB83b pa3BHTHH MHOnHH C oSlUHM 
COCTOHHHeM OpraHH3Ma, XOTH H B OTHOLlieHHH ApyrHX npH3HaKOB.
TaK, b 6ojibiuoH pa6oTe hhahhckoto 0(}rrajibM0Ji0ra FleHAce [27] 
coo 6maeTca, mto no pocTy n pa3BHTHK> aeTen-MnonoB, a TaiOKe 
coaepacaHnio Ca b kpobh y hhx ( r o  HacTynneHMH co3peBaHnn) 
o6HapyxeHbi o tjw hh h  o t  HeMnonoB. A. BeHya [23] ycTaHOBHJi 
Ha MaTepwajie CBbiiue MeM 37 Tbic. 4>paHuy3CKHX peKpyTOB CBH3b 
MHOFIHH C 60Jiee BblCOKHM pOCTOM H C 60Jiee BblCOKHM HHfleK- 
com IlHHbe. H. M . Xo^aKOBa [20] o 6cjieaoBajia 3HaMh tc jibHbih 
KOHTHHreHT ciyaeHTOB n noflTBepAHJia Haiun Ha6jnoAeHHH o n o -  
BbiLueHHH y MHonoii MHHHMajibnoro apTepwajibHoro aaBJieHHH. 
HeKOTOpbie apyrne nccJieaoBaHHH T aoce  noaTBepacaaioT Haiun 
npeACTaBJieHHH o tom, mto Mnonnn He npe/urraBJiHeT co6on 
H30JinpoBaHHoro hbjichhh h qame pa3BHBaeTCH Ha onpe/jejieH- 
HOH nOMBe, CBH3aHHOH C o6lUHM COCTOHHHeM opraHH3Ma. A  pa3 
TaK, to ,  HCCJieaya 3Ty 0CH0By, Mbi jierne moxcm BbiHCHHTb 
npwMHHbi caMow MHonHH h 6jiH xe no^oHTH k Bonpocy o ee 
n peay n peacae h h h .

B HacTOfrmee BpeMH HaMH o6cjie/ioBaHo 443 qejioseKa ( b tom  
MHCJie 292 xeHiuwHbi h 151 MyxnnHa). 3aecb m m  paccMOTpHM Te 
noKa3aTe;iH o6m ero coctohhhh opraHH3Ma, KOTopbie H3yHajwcb 
HaMH paHee Ha 6ojiee orpaHHHeHHOM MaTepnajie.

ripaB^a, Mbi He CMorjin paciunpnTb hhcjio o6cjieaoBaHHbix 
no qacTOTe onymeHHH xejiyzjKa n noMKH. 3Ta pa6oTa nposo- 
Anjiacb paHee b cbh3h c TiuaTejibHMM o 6iuhm o 6cjieAOBaHneM, 
KOTopoe Bejia onbiTHbin TepaneBT (ao k top  E. A . BbipjiaH) n ko to - 
poe no TexHHMecKHM npnMHHaM npmujiocb ajih Hauinx 6ojibHbix 
b AajibHenmeM 3HaMHTejibH0 coKpaTHTb.

MeToziHKa. 0(j)TajibMOjiorHHecKoe H3yMeHne pe(j>paKUHH, co - 
ctohhhh rJia3Horo AHa n BHyTpnrjia3Horo aaBJieHnn npoBoan- 
Jiocb rjiaBHbiM 06pa30M b ancnaHcepe juih 6jin3opyKnx hjih 
B I I I  KJIHHHMeCKOM OT£eJieHHH Haiuero HHCTHTyTa2) o6bIMHbIMH

2) YKpaMHCKHft HayMHO-MCCJieAOBaTe^bCKMH 3KCnepHMeHTaJIbHbIH HHCTHTyT 
r;ia3Hbix 6oJie3Heft h TKaHeBOH TepanwH mm aicaiieMHKa B. n . cDmiaTOBa, Oiiecca.



MeTO^aMH —  onpe/tejieHHeM 3jiacT0T0H0MeTpM4ecK0M kpmbom 

no cpMjiaTOBy— KaJib4>a, CKnacKonneii m ocjrrajibMOCKonMeft no- 
cjie aTponMHM3auMM. 06cJie;ioBaHHe b 6ojibmMHCTBe cjiynaeB 
BejiM ohhm m Te ace JiMua. ^aBjieHHe kpobm onpeaejia jiocb HaMM 
c noMombio apTepwajibHoro ocuMjuiorpa^a. nepBOHanajibHO, KaK 
npaBMJio, nejiajiocb TyT ace m onpeaejieHMe o6bi4HbiM 06pa30M. 
CjienyeT 3aMeTMTb, 4to ocunjuiorpa(J) naBaji HecKOjibKO 6ojiee 
HH3KHe UH(})pbI, 0C06eHH0 iUlH MaKCHMaJIbHOrO HaaneHMH KpOBH. 
TeM He MeHee Mbi npe;mo4MTajiM onMpaTbca Ha ocuMJijiorpacj), 
nocKOJibKy pacxoacaeHMH 6biJiM He oneHb bcjimkm, a uM(})pbi, 
nojiy4eHHbie o6ommm cnoco6aMM, uijim napajuiejibHO, xoth h He- 
MHoro Ha pa3HOM BbicoTe. r ip w  ocuMJi^orpa(})M4ecKOM mqtojx& 
yflo6Ha ero 6ojibiuafl o6i>eKTM BHocTb m HajiM4Me ocTajomeMca 
3anwcn.

AHTponoMeTpMHecKHe MCCJieaoBaHMH npoBojiMJiMCb corjiacHo  

06bI4HbIM MeTO^aM, OnHCaHHblM B COOTBeTCTByiOlUMX pyKO- 
BO ACT Bax. HCKJIIOMeHMe COCTaBJIHJIO H3MepeHHe BblCOTbl CTOnbI, 
KOTOpaH 4)MKCMpoBajiacb He no jiajjbeBMAHOM koctm, a no Bbi- 
AaiomeMca ^MCTajibHOM qacTM MejiHajibHOH kjimhobmhhom, TaK 
KaK Haxoac^eHMe nyHKTa 3Aecb jierne h T04Hee. npeanojiarafl, 
4To pa3JiH4MH b BbicoTe CTonbi y pa3Hbix no pecfjpaKUMM rpynn  

He HOJiaCHbl 6bITb 04eHb BeJIMKM, Mbi C04JIM BaaCHbIM yMeHbLUMTb 
ee cjiy4aMHyio H3MeH4MB0CTb 3a cneT 6ojiee T04H0ft tcxhmkm 

M3MepeHHH. npaB^a, 3to co3jiaBajio Tpy^HocTb cpaBHeHwa Ha- 
LLIMX HaHHbIX C M3MepeHMHMM no 06bI4H0M MeTOHMKe, TaK KaK 
H36paHHa» HaMM T04Ka pacnojioaceHa HMace, qeM Ha jiajjbeBMji-
HOM KOCTM, CJieflOBaTejIbHO, MH^eKC CTonbi npM TaKOM MeTOfle 

TaioKe nojiy4aeTC« HecKOjibKO HMace, 4eM npM 06bi4H0M. Ho, no - 
CKOJibKy 3T0 He Hapyiuajio cpaBHMMOCTM H3yqaeMbix HaMM rpynn  
6jiM3opyKMx m He6jiM3opyKHx, yKa3aHHoe Heyzu)6cTB0 He mmcjio 
cymecTBeHHoro 3Ha4eHM». OnpejjejieHMe cTeneHM yBejiM4eHMH 

iumtobm hhom  acejie3bi npoM3Boj*MJiocb o6bi4HbiM nyreM corjiacHo  

UieCTM6aJUIbH0M KJiaCCM(})MKaUMH, peKOMeHHOBaHHOM IIlBeMUap- 
CKOft KOMMCCMeM, a TaiOKe UeHTpaJIbHOM 306H0M KOMMCCMeM
MMHHCTepcTBa 3ApaBooxpaHeHMa C C C P (cm. [7, 22]). Hop- 
MajibHoii Mbi C4MT3JIM acejie3y HyjieBOM KaTeropMM, a Han m Han 

c nepBOM KaTeropMM OTMenajiM yBejiM4eHMe. H3 jipyrMx npM3Ha- 
KOB TMnepTMpe03a HaMM 0TMe4aJIMCb TpeMOp, BCTpe4aBlUMMCH, 
Bnpo4eM, Ha HauieM MaTepMajie p e w o , m TaxMKapjiMH.

9K30(J)TajIbM Mb! perMCTpMpOBSJIM TOJibKO B CJiyHaflX OHeHb 
pe3KOM ero BbipaaceHHocTM, nocKOJibKy He6ojibiuoe H3MeHeHMe 

(J)opMbi rjia3, Hepe^Koe y MMonoB, jierKO CMeiuaTb c He3Ha4M- 
TejibHbiMM CTeneHHMM 3K30({)TajibMa. KaK b nepBOM pa6oTe [9], 
TaK m Tenepb Mbi npMBojiHM naHHbie TOJibKO no yBejiM4eHMK> 

caMoft acejie3bi, He Kacaacb ApyrMx npM3HaKOB rMnep- m rMnoTM-
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peo3a, nOCKOJIbKy pasjiHHwa no sthm  npH3HaKaM He 0Ka3anwcb 
cymecTBeHHbiMM.

noAaBjiHioiaee 6ojibumHCTBo 6o;ibHbix o6cjie#oBajiocb no 06- 
mew cxeMe jxo BHeceHHH ocjrrajibMOJiorHHecKHx aaHHbix b KapTOM- 
Ky, 6jiaroaapfl qeMy npn onpeaejieHHH KanecTBeHHbix npw3Ha- 
kob om aaa jia  onacHocTb HeBOjibHOH TeHi*eHUH03H0CTH oixchok  
y 6ojibHbix c pa3JiMMHOM CTeneHbio MHOnnH.

PacnpeAejieHwe no rpynnaM pecj)paKUHM c e im c  Mbi jxaewi 
aHajiorHMHoe TOMy, m o  jxamjin  b nepBOM coo6meHHH, t. e. 
KpoMe rpynnbi 3MMeTponHHecKow (HopM ajibHon) BbmejiaeM Tph 

rpynnbi 6jiH3opyKHx: jxo - 7 ,0  JX, o t  - 7 ,0  JX ,ao -1 4 ,0  JX 
m Bbiine -1 4 ,0  JX, 4To6bi odnerHHTb cpaBHeHne pe3yjibTaTOB 
c npexHMMH.

B 06cjieA0BaHMe 6mjih BKJiioHeHbi Jiwua o t  18 jxo 45 ;ieT. KaK  
bhaho m3 Ta6ji. 1 h 2 ,  B03pacTHbie pa3JiMHMH H3yMaBiiiMXCH rpynn  

HeBeJiHKH, MMeioT HecMCTeMaTMMecKMM xapaKTep h b KpaMHux 
rpynnax y o6onx nojioB paBHbi npwMepHO /myM-TpeM roaaM. 
ri03T0My OTHecTM nojiyqeHHbie cymecTBeHHbie pa3JiHMHH s th x  
rpynn no aaBJieHHio kpobh, HHaeKCy cTonbi h t. jx. 3a cqeT 

B03paCTH0r0 MOMeHTa HeJlb3H.

Ta6jiHua 1
PacnpeflejieHne 06c/iefl0BaHHbix xeHmMH no pec{)paKUMn m B03pacTy

Pe(J)paKUH5i SMMeTponw
MHonbi

ro -7 ,0  A -7 ,0  JX 
-14,0 JX

Bbiuie
-14,0 JX

Hhcjio 06cjieii0BaHHbix
Cpe^HMft B03paCT

47 
28 ji.

105 
25 Ji. 4 m.

85 
28 ji.

55
31 r. 3 m .

Ta6jiHua 2
Pacnpefle/ieHne 06c/ieA0BaHHbix myxhmh no pec{)paKUMn n B03pacTy

Pe(J)paKUHfl SMMeTponw
Muoribi

iio -7 ,0  A -7 ,0  JX 
-14,0 JX

Bbi me
-14,0 JX

Hhcjio oScjie^oBaHHbix 
CpeflHHft B03paCT

25
24 r. 10 m.

47
24 r.

48
28 ji. 2 m.

31
26 ji. 8 m.

PaccMaTpMBaa aaHHbie, npHBeaeHHbie b Ta6ji. 3 h 4, m m  

b h a h m , hto npw pacuiHpeHHH HMCJia 06cjieA0BaHHbix aceHmnH 
n BKjnoqeHHH rpynn MyacqnH, aaHHbie Ham en pa6orbi [14] 
b o6meM no/rrBepxnaiotch .



Pa3HMua b BbicoTe cTonbi MexAy 3MMeTponaMM m KpaHHMMM 
MMonaMH y xeHmHH HecKOJibKO MeHbLue, neM no nepBOHanajib- 
HbiM aaHHbiM (1,35% BMecTo 1,77 % ), ho MMeeT to t x e  xapaKTep. 
B MyxcKoii rpynne OHa Toxe MMeeT mccto, ho MeHbiue. IlocjieA- 
Hee, npaB.ua, BepoaTHo oTHacTM, o6«3aHo Majioft hmcjichhoctm 
KpaMHew rpynnbi MwonoB-MyxHMH, TaK KaK b coceAHen, 6ojiee 
MHoroHMCJieHHOM rpynne MMonoB-MyxHMH ot 7,0 a o 14,0 JX 
pa3HMua c SMMeTponaMM (1,28 % ) Aaxe 6ojibiue, neM b KpaMHeft.

Ho Aaxe ecjiM paccMaTpMBaTb Bee x e  TOJibKO KpawHioio 
rpynny, to otjimhmc MMonoB ot SMMeTponoB MMeeT to  x e  
HanpaBJieHMe b CTopoHy chmxchmh (-0 ,9 7 % ).

,H0CT0BepH0CTb pa3JiMHMH b xeHCKOM rpynne AOBOJibHO 
BbicoKaa (no CnoAeHTy — 99,3 % ), b MyxcKOM MeHbiue (93,5 % ), 
ho Bee x e  b KaxAOM rpynne — Henojmaa. Ecjim, 0AHaK0, 
06'beAMHMTb stm oixeHKM (Aaxe He coeAMHHH caMMx rpynn), 
to nojiyiiMM, b nepBOM npM6;iHxeHMM, oueHKy AOCTOBepHOCTM 
BnojiHe y6eAMTejibHyio: 99,95%.

Mhackc cTonbi, KaK bmaho M3 Ta6ji. 3 m 4, y MyxHMH 
m xeHiuMH peajibHo He pasjiMHaeTca (pa3H0CTb y 3MMeTponoB 
paBHa 0,38 ±  0,492 m HecMcreMaTMHecKM KOJie6jieTca b ApyrMx 
rpynnax, Taicxe He AOCTMraa aoctobcphoctm). Bcjicactbmc 3Toro 
no uaHHOMy npM3HaKy Myxcicyio m xeHCKyio rpynnbi moxho  
o6i>eAMHMTb. 3 to  TeM 6ojiee bo3moxho, hto m cooTHomeHMe 
MyXHMH M XeHlUMH Cpe^M 3MMeTp0n0B M BblCOKMX MMOnOB 
AOBojibHO 6jim3ko (1 : 1,88 y 3MMeTponoB m 1 : 1,77 y jimu 
C BblCOKOM MMOnMeft).

Pe3yjibTaTbi 06'beAMHeHMH rpynn npMBeaeHbi b Ta6ji. 5, r^e 
pa3HMua KpaMHMX rpynn AocTMraeT 1,2% m npeBbiiuaeT cbok> 
ouiM6Ky b 3,24 pa3a. OueHKa aoctobcphoctm 3Aecb paBHa 
99,88%, hto oneHb 6jim3ko k UM(j)pe, nojiyneHHOM HaMM paHee 
nyTeM o6i>eAMHeHMH oraejibHbix oueHOK (99,95 % ), m Taicxe 
TOBOpMT 0 CBH3M MMOnMM C 60Jiee HM3KOM CTOnOM. 06  3TOM 
roBopMT m njiaBHoe cHMxeHMe uM(j)p MHAeKca CTonbi (Ta6Ji. 5) 
npM nepexoAe ot 3MMeTponoB k rpynne bwcokom MMonMM.

MMHMMaJIbHOe AaBJieHMe KPOBM npM BblCOKOM MMOnMM Bbl- 
uie, neM y 3MMeTponoB, Ha 7,6 mm b MyxcKoft rpynne m Ha 8,9 mm 
B XeHCKOil, HTO JVIH cpeAHMX UM(J)p AOBOJibHO MHOrO. Y  XeHUlMH 

3Ta pa3HMua BnojiHe AOCTOBepHa, y MyxHMH — noHTM aocto- 
BepHa, ho 6jiaroAapa MeHbiueM hmcjichhoctm mjokckom rpynnbi 
A0CT0BepH0CTb Bee x e  He a6c0JiK>TH0 nojmaa. 06'beAMHeHHaa 
oueHKa (6e3 06'beAMHeHMH rpynn) 3Aecb, pa3yMeeTca, Toxe 
AaeT nojiHyio AOCTOBepHOCTb, KaK m oGiieAMHeHMe caMMx rpynn 
(Ta6ji. 5).

Tax x e  y6eAMTejibHo y xchiumh cymecTBeHHoe pa3JiMHMe 
m b npoueHTe cJiynaeB c yBejiMHeHHOM iumtobmahoh xejie3oft.



Ta6jinua 3
PeayjibTaTbi 06cjiefl0BaHHfl paajwnHbix (no pect>paKunn) rpynn xemuMH 

(O C H O B H bie  U,MCj)pbl H MX p a 3 HOCTH B b lA e / ie H b l)

Pe(})paKUHH 3MMeTponw
Mwonbi

Pa3HOCTb 
KpaftHHx rpynn

OueHKa
AOCTOBepHOCTH,
no CTioAeHTy

ao  -7 ,0  £ —7,0 JI 
-14,0 A

Bbiuie 
-14,0 A

POCT 158,0±0,795 158,8 158,9 159,2±0,832 +0,6±1,1507 38,3%

MHneKc cTonw 25,426±0,398 24,6 24,6 24,073±0,308 —1,353±0,503 99,3%

rMaKCHMajibHoe 
ZUaneHHe kpobh J MHHHMajibHoe 

l^nyjibcoBoe

107,13±1,892 
54,O i l , 337 
53,13± 1,762

113,7
60,6
53,1

113,69
63,38
50,31

111,19±1,884 
62,92± 1,506 
48,27± 1,508

+4,06±2,673 
+8,92±2,014 
—4,86±2,316

86,6%
100%

95,0%

ripoueHT jihu c yBejiHHeHHott 
UIHTOBHAHOii )KeJie30ft 21,2±6,28% 57,1% 62,3% 60,0±6,67 % +38,8±9,16% 100%

u\

0 
KOPPEJIfllJMflX 

BJIM30PyK0CTH 
y 

MEJIOBEKA



Ta6jinoa 4
Peay/ibTaTbi 06c/iefl0BaHHfl paa/iHHHbix (no pec^paKunn) rpynn myxhuh 

(O C H O B H bie  U,MCj)pbl H HX p a S H O C T H  B b l f le / ie H b l)

Pe<j)paKUHH 3 MMeTponu
MHonw

Pa3HOCTb 
KpaftHHx rpynn

OueHKa 
JIOCTOBepHOCTH, 
no OnoueHTy

no -7,0 JX -7,0 Jl 
-14,0 Jl

Bbuue 
-14,0 Jl

Poct 172,68±0,916 171,3 172,2 171,58±0,987 — 1,10:tl,346 57%

MaaeKc cTonu 25,76±0,290 25,2 24,5 24,79±0,410 —0,97±0,502 93,5%

rMaKCHManbHoe 
HaBJieHHe kpobh i  MHHHMajibHoe 

^nyjibcoBoe

120,05±2,80
55,79±2,062
64,45±2,956

117,2
57.6
59.6

114,6
58,2
56,4

115,26±3,11
63,43±2,39
51,83±2,55

—4,79±4,18 
+7,64±3,16 
—12,42±3,91

79,0%
98,4%
99,8%

npOUeHT JIHU C yBeJIHMCHHOft 
IUHTOBH^HOft )Kejie30ft 28,0±9,00% 53,2% 60,5% 58,1±9,16% +29,9±12,81% 98%
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Peay/ibTaTb] 06c/iefl0BaHHfl paa/iHHHbix rpynn no pec()paKunn 
(06a rio/ia)

Ve(J)paKunfl 3 MMeTponw
M H onw

P a3HOCTb
Kpaft hhx  rpynn

OueHKa
HOCTOBepHOCTH,

no CTiofleHTy
ao -7 ,0  ,3 —7,0 H 

-14,0 JX
Bbi me 

. -14,0 JX

H aaeK c cTonbi 25,54±0,288 24,9 24,6 24,31±0,247 -1,23±0,379 99,9%

MHHHMajibHoe aaaneHHe k p o b h 54,769±1,127 59,7 61,3 63,080± 1,274 H-8,311±l,701 100%

IIpOUeHT JIHII C yBeJIHMeHHOft
iu h tobh ^ho^  x e j ie 3ott 23,6±5,21 % 55,9% 61,6% 59,3±5,20% +35,7±7,51% 100%

Si
cn
U>

0 
KOPPEJlflUHJIX 

BJlH30PyK0CTH 
y 

MFJ10BEKA



y  MyxHHH pa3JiMHne HecKOjibKO MeHbuie (He 38,8 % , a 29,9 % ) 
H AOCTOBepHOCTb HenOJIHafl (9 8 % ). npH  o6T>e.aHHeHHH OUeHOK 
m rpynn (Ta6ji. 5) AOCTOBepHOCTb n 3/tecb, kohchho, nojiHaa 
(10 0 % ). HHTepecHO to , hto poct npoueHTa cjiynaeB yBejiHHeH- 
Hbix xejie3 3^ecb noHTH He CB«3aH co CTeneHbio yBejiHHeHHH 
iuhtobhahom xejie3bi (KaK npaBHJio, nepBaa KaTeropua n pe/uco 
BTopan-TpeTba).

HecKOjibKO MHane o6c to h t  aejio c nyjibCOBbiM n MaKCHMajib- 
HbiM AaBJieHHeM kpobh. 0 6 a  noKa3aTejia, oco6ch ho  nyjibcoBoe 
AaB^eHHe y xeH iunH  cymecTBeHHo Hwxe, neM y MyxnwH.

PaSJIHHHH 6iIM30pyKHX H He6jIM30pyKMX no MaKCHMaJIbHOMy 
AaBJieHMIO y MyXHHH H XeHlUHH MMeiOT npOTHBOnOJIOXHbltt 3H3K 
H HM B OflHOH ipynne He AOCTMraiOT AOCTOBepHOCTH. Il03T0My  
HX HeJlb3H CHHTaTb AOKa3aTeJlbHbIMM.

nyjibcoBoe Aas^eHMe b o6enx rpynnax y MMonoB HHxe, 
npunew b MyxcKOH rpynnc 3to pasjiHHue npaKTHHecKH a o c to -  
BepHo, no^TBepx^aHCb em e m njiaBHbiM xapaKTepoM ch h xc h h h  
OT 3MMeTp0n0B K KpafiHHM MHOnaM.

B xeHCKOH rpynne pa3JiMHMe MeHbine n He CTOJib AOCTOBep- 
HO. H o  H 3^ecb MOXHO TOBOpMTb O HCHOM TeH^eHUMM K natfeHHIO. 
Bo3m oxho, hto pa3jiMMne M ex^y nojiaMM o6T>HCHHeTCH cJie.ayio- 
mHM 06pa30M: nyjibcoBoe aaBJieHHe y xem uH H  Boo6me Hwxe  
h n03T0My a o jix h o  peryjinpoBaTbCH CTpoxe, HTo6bi Hpe3MepHoe 
naaeHwe He npHHHJio y rpoxa iom nx jum  opraHH3Ma pa3MepoB.

B npoimiow pa6oTe Mbi otm cthjih, hto o6cjie,aoBaHHbie HaMH 
xeHmMHbi MHonbi Bbiuie poctom , neM 3MMeTponbi; o^HaKo, 
yHMTbiBaH, hto pa3Hwua TOJibKo b 2,54 pa3a npeBbiuiajia cboio  
ouin6Ky, Mbi He cohjih bo3m oxhwm  cHHTaTb ee AOCTOBepHOH3). 
n p n  pacLunpeHHH xeHCKOH rpynnbi, aewcTBHTejibHO, pa3Jiw- 
Hwe noHTM crjiaawjiocb h 0Ka3aji0Cb MeHbuie CBoen o lu h 6kh. 
B MyxcKOH rpynne pa3JiHHne oKa3ajiocb npoTH BonojioxHoro  
3HaKa n Taicxe He^ocTOBepHbiM. 3 t o  3acTaBJi«eT Hac CHMTaTb, 
hto HauiH AaHHbie noKa He o6HapyxHBaK)T pa3JiHHnw b pocTe 
MMonoB m 3MMeTponoB.

KaKwe x e  BbiBOflbi m o x h o  caejiaTb H3 H3JioxeHHoro?
CHMxeHMe MH^eKca CTonbi y MMonoB 6biJio HaMM k oh - 

CTaTMpoBaHo b npeAbiAymen pa6oTe h Tenepb n oatB epx^eh o  
Ha pacuiMpeHHbix aaHHbix, b tom nwcjie Ha hoboh  (m yxck oh )

3) HeKOTOpbie coBpeMeHHbie aBropbi, HanpMMep A. Eohpckmh, CHHTaioT 
TaKoe npeBbiiueHMe b GwojiorHHecKHX HCCJiê oBaHHHX flociaioHHbiM. OflHaKo 
oho <aaeT b cpe^HeM oflHy oiiiM6icy Ha 80 cjiynaeB BepHoro peuieHHfl, m npM 
HCCJieflOBaHHH MHOrHX npM3HaKOB, KaK 3TO flejiaJIH Mbi, B03M0XH0CTb HeBep- 

Horo pemeHHH cTaHOBHTca A0B0;ibH0 peaJibHOH. TaKMe npeBbimeHHfl (m jiaxe 
MeHbuiMe) moxho CHHTaTb yKa3aHHeM He Ha opMeHTnpoBOHHbie, a Ha peajibHbie 
pa3JiMHMH TOJibKO Toma, Koraa ohm noBropfliOTCfl b napaJuiejibHbix rpynnax 
(HanpMMep, b MyxcKOM m xeHCKoA hjih b noBropHbix cepRflx onbiTOB).
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rpynne. 3 t o t  (J)aKT, KaK w OTMeneHHbie paHbiue y x ch iu h h  f 14] 
6ojibiuaH nacTOTa racTponT030B m apyrwx HapyiueHMM cbh30mh0- 
4>acuMajibHoro annapaTa, nojuBepxaaeT  MHeHMe Tex MccJiejjoBa- 
Tejieti (Kym ejib, a Taicxe [16, 21, 29, 18]), KOTopbie npM/taiOT 
B pa3BHTHH MMOnMM 3HaMCHMe 0CJia6jieHMK> COe.aMHMTejIbHO- 
TKaHHbix 3JieMeHT0B bo bccm opraHM3Me, b MacTHOCTM b CKjiepe. 
KaKOBbi HenocpeaCTBeHHbie npMMMHbi TaKoro ocjia6jieHMH, noKa 

cKa3aTb c yBepeHHocTbio TpyAHo, ho BecbMa bo3m oxho, mto 
b pa3Hbix cjiynaax 3tm npMMMHbi pa3jiMMHbi.

AKaa. B. n . OwjiaTOB m B. B. CKopojuiHCKaa [18], mcxoah

M3 Ha6jHO.aeHHM 06 yCKOpeHMM pa3BMTMH MMOnMM nOA BJIMHHMCM 
iieTCKMX mh(J)ckumm, BbiCKa3ajiM npejtfiojioxeHMe o tom, mto 
B03HMKaiOlUMe MHTOKCMKaUMM MOiyr 6bITb OflHOM M3 npHMMH 
TaKoro ocjia6jieHMH.

A. KHann [24] Ha 0CH0BaHMM cbomx kjimhmmcckmx Ha6jiiojie- 
hmm m onbrroB Haa co6aKaMM npMiueji k BbiBoay, mto mmoiimh 
HBJineTCH CBoero pojia paxMTOM rjia3a, mto OHa M oxeT 6biTb 
0CTaH0BJieHa m a  a x e  OTMacTM M3JieMeHa npoTMBopaxMTMMecKMM 

JieneHMeM.
B KJIMHMMCCKMX Ha6jIK>ACHMHX JlaBajiH [25] mmofimh npM 

aHTMpaXMTMMeCKOM AM3Te He M3JieMMBajiaCb, HO 3T0 He MOXeT 
cjiyxMTb onpoBepxeHMeM Toro nojioxeHMH, mto paxMT MrpaeT 
pojib B pa3BMTMM 6jIM30pyK0CTM. KpOMe TOrO, MMeiOTCH M HeKO- 
Topwe KOCBeHHbie .aaHHbie b nojib3y TaKoro B3rjiHAa, HanpMMep 
CHMxeHMe Ca kpobm y MMonoB jxo  nojioBoro C03peBaHMH4) [27]. 
B Haiueii jia6opaTopMM [8] Taicxe nojiyneHO xoth m camhmh- 
Hoe, ho MHTepecHoe nojiTBepxjieHMe B3rjiHjta A. KHanna. BbiJio 
06cjieA0BaH0 c Bbi me 200 HopMajibHbix kpojimkob nopojibi «IU m h -  
uiMJuia» m hm pa3y He 6bijia o6HapyxeHa MMonMH. Ho b oahom  
CJiynae c paxMTMHecKMMM m3mchchmhmm o6HapyxMJiacb 6bicTpo 
pa3BMBaBLiiaHCH (ao  —4,0 # )  MMonMH. IlocKOJibKy npM paxMTe 
y nejioBeKa CTpajjaeT noMTM Becb CBH30MHbiM annapaT m na- 
cto MMeeTCH nji0CK0CT0nMe, bo3m oxho, mto caM paxMT M oxeT  
6bITb OAHMM M3 KOHKpeTHbIX 3TM0JI0TMMeCKMX MOMCHTOB 06m er0 
ocJia6jieHMH coeji.MHMTejibHOTKaHHoro annapaTa, b HeKoTopbix 

cJiyManx npMBOAamero k MMonMM.
B oahom pa6oTe, npoBejjeHHoii HaMM cobm cctho c aoicropoM

H. H. Ycobhm , Mbi TaKxe noJiyMMJiM nojtTBepx^ehMe 3T0My. 
HaMM 6biJio o 6cJie;ioBaHo 74 uiKOJibHMKa o t  10 ao  12 jieT 
c HajiMMMeM y hmx MopcfroJiorMHecKMx npM3HaKOB nepeHeceHHoro  

paXMTa H 108 UIKOJIbHMKOB M3 TOM Xe UIKOJIbI M TOrO X e B03paCTa, 
y k otoph x  3tmx npM3HaKOB He Ha6jnoAajiocb. OKa3ajiocb, 
mto cpe^M A deM , mmcbiumx cjiejibi paxMTa, 6jiM3opyKocTb

PaxHTHHecKHe M3MeHeHMH no HeKOTOpbiM naHHbiM (cm ., HanpMMep, [15]) 
HacTynaxn npM chhrchm h  m (Ĵ occJjopa, m KajibUHH kpobm.



6buia OTMeneHa b 13 cjiynaax, a cpe.au He m mcblumx —  
b 5 cjiynaax. Pa3HHua ( 1 2 %  ±  4 ,4 6 % ) npeBbimaeT cboio  
ouin6Ky b 2,9 pa3a h aojiacHa CHMTaTbca AOdOBepHOM, HecMOTpa 
Ha He3HaiiHTejibHbie HMCJia.

B nocjieAHee BpeMa H. M .Y c o b  pacuiMpMji HauiH npeacHHe 

MCCJieaoBaHMa h Ha MaTepwajre b  590 AeTeM Toro ace B03pa- 
CTa nojiyMMJi em e 6o;iee BbipaaceHHbie pa3JiHHna: 6jiM3opyKocTb 
BCTpenaeTca y actcm co cjiejiaMH paxMTa npHMepHo b  5 pa3 
name, hcm y aqtqvi 6e3 paxMTMnecKMx M3MeHeHHM. yHMTbmaa, 
hto paxHT, KaK npaBMJio, BejieT k ocjia6jieHMK> CBa30HH0-cJ)acuH- 
ajibHoro annapaTa, M0acH0 .ayMaTb, hto stmm m 06'baCHaeTca ero  
BJIHHHMe Ha B03HMKH0BeHMe 6jIM30pyK0CTM.

Bo bchkom cjiynae HauiH aaHHbie roBopaT b nojib3y c b «3m 
MHOnHM C OCJia6jieHMeM (})yHKUHH 0n0pH 0H  COeZIHHMTeJIbHOH 
TK3HM BO BCeM opraHH3Me.

noATBepiiMjiMCb m npeacHMe ^aHHbie o cbh3m MHonMM c n o -  
BbimeHneM MMHHMajibHoro AaaneHMa kpobh m, KpoMe Toro, 
y MMonoB (b  ochobhom  y MyacnnH) OTMeneHo m noHHaceHMe 
nyjibCOBoro AaBJieHMfl. y  aceHLUMH MMeeTca Ta ace TeHjieHUHa 
b oTHouieHMM nyjibCOBoro aaBjieHna, ho BbipaaceHa OHa cjia6ee. 
3^ecb npMBOAMTb o6i>acHeHHe TpyaHee, xoth m BbMBnraeTca 
HecK0JibK0 npejtfiojioaceHMM. Bo3MoacHo, hto noBbiuieHMe mmhm- 
MajTbHoro AaBjieHMa kpobm yBejiMHMBaeT TeaaeHUMio k o tch h o -  
CTM TKaHeM, B qaCTHOCTM CKJiepbl, M 3TMM HeCKOJlbKO yxy^LliaeT 
4>M3H0J10rMMeCK0e COCTOHHHe CKJiepbl. M3BeCTHO, HTO oahmm 
m3 ycjioBMM, npeapacnojiaraiomMx k oTeKy, aBJiaeTca Hapyuie- 
Hne cooTHomeHMH Meacay TKaHeBbiM AaBjieHMeM h aaBJieHMeM 
KpoBM b nojib3y nocjie/tHero. K ocbchho TaKaa pojib mmhm- 
MajibHoro AaBjieHMa no^TBepacaaeTca TeM, hto npH mmoiimm 
MOryT MMeTb MeCTO OTeHHOCTb M KpOBOM3JIMaHMa B CeTHaTKy. 
J\ jih  cjiynaeB rMnepTOHMM 6bijio n0Ka3aH0, hto kpoboh3jihhhhh  
b ceTnaTKy 6ojibuie Bcero CBH3aHbi mmchho c MMHMMajibHbiM 
AaBJieHHeM kpobm [6]. HanpoTMB, 6ojiee BbicoKoe nyjibCOBoe 
AaBJieHMe MoaceT 6biTb CBa3aHO c JiynuiMM KpoBecHa6aceHMeM 
opraHOB m TKaHeM m b HacTHocTH cnoco6cTBOBaTb JiynuieMy 
coctohhmk) CKJiepbl. TaKaa pojib nyjibCOBoro AaBJieHMa, n 0MMM0 
TeopeTMHecKMx coo6paaceHHM, MJiJiiocTpMpyeTca em e TeM, hto  
npH riOBblLlieHMM Tpe60BaHMM K CHa6aceHMIO TKaHeM KpOBbK), 
HanpMMep npM 4>m3mhcckom HanpaaceHHH, B03pacTaeT mmchho 
nyjibCOBoe .aaBJieHMe. He hckjhohcho m to , hto cabmt b nojib3y 
MMHMMajibHoro AaBJieHMa 3a chct nyjibCOBoro CBa3aH c KaKHM-TO 
CHMaceHMeM ynpyrMx cbomctb ctchok  cocyaoB.

n PM M3MeHeHMax mMTOBMAHOJi acejie3bi o6pamaeT Ha ce6a 
BHMMaHMC TO, HTO HCCMOTpa Ha yace AOBOJIbHO BblCOKMM 
npoueHT mx y 3MMeTponoB (cBbiuie 20 %), oh pe3KO noBbiuiaeTca 
y MMonoB ( jxo 6 0 % ). BbicoKMft npoueHT b HopMe 06'baCHaeTca



TeM, mto Mbi OTMenajiM cpaBHMTejibHO He6ojibuiMe M3MeHeHMH 
(HaMHHaa c I m ao V KaTeropnn). Haao 3aMeTHTb, mto 
Aaxe BbipaaceHHbm 306, no aaHHbiM mockobckmx npo3eKTyp 
3a 1926-1927 rr. (nccjieaoBaHHe 13 540 MejioBeic), BCTpeMajica
B 1,12% [7]. flOHHTHO, MTO MHCJieHHOCTb MaJIbIX OTKJIOHeHHH, 
jiHuib ne3HaMMTejibHO npeBbnuaiomnx HopMy (rjiaBHbiM 06pa30M
I, peAKO 11 h I II  KaTeropHfl), bo mhoto pa3 AOJiacHa npeBbimaTb 
MHCJIO KpaHHHX 4>OpM (306a), MTO Mbi H BHAHM B ASHHOM CJiyMae.

OTMeMeHHbie HaMH H3MeHeHHH b iuhtobhahoh acejie3e y mmo- 
nOB o 6l>flCHHTb AOBOJIbHO TpyAHO, TaK KaK OHM, yBejIHHHBaflCb 
K BblCOKOH MHOnHH no MHCJieHHOCTH, nOMTH He B03paCTaK)T 
b cTeneHH h, KaK npaBMjio, He conpoBoacAaioTca ApyrHMH 
npn3HaKaMH im iepTM peoja.

Bp«A JIH 3TO MO»(HO CBH33Tb TOJIbKO C yCHJieHHCM KpOBCHa- 
nojiHeHHH 3Toro h 6e3 Toro Mpe3BbiMaMHo 6oraToro cocyAaMH op- 
raHa noA bjihhhhcm noBbimeHHH MHHHMajibHoro AaBJieHHH h npn 
HeAOCTaTOMHOM nOBblUieHHH aKTHBHOrO TOHyCa COCyAOB xejie3bl.

M oxeT 6biTb, He6ojibuioe yBejiHMeHne xejie3bi HMeeT, cko- 
pee, peaKTHBHbin xapaicrep b otbct Ha KaKyio-To HeAOCTa- 
TOMHOCTb, BbF3bIBaiOmyiO OCJia6;ieHHe COeAHHHTeJIbHOH TKaHM, 
h KOMneHCHpyeT ero.

Mto KacaeTca pocTa, t o  b npeAbiAymew pa6oTe [14] mm, 
HeCMOTpH Ha TO, MTO pa3JIMMMe MHOnOB M 3MMCTp0n0B B KpaM- 
hmx rpynnax Ka3ajiocb 6ojibuie, He comjih ero  AOCTOBepHbiM. 
HoBbie AaHHbie A. BeHya [23], KaK h 6ojiee paHHMe KocBeHHbie 
AaHHbie [21, 27], Toace KaK 6yATO roBopHT b nojib3y 6ojibuieH 
BejiMMMHbi Tejia mjim 6ojiee 6biCTporo pocTa MMonoB, 0AHaK0 
nojiHoro noATBepacAeHMa m ohm He AaioT (y  BeHya pa3JiHMMe 
b eAHHCTBeHHOM roMoreHHOM rpynne 3eMjieAejibueB HeAOCTOBep- 
ho, a XojiMHa h IleHAce mmcjih Aejio c AeTbMH, He okohmmblummm 
P oc t). Bo bchkom cjiyMae pa3JiMMMe mjih hcbcjimko m Ha Ha- 
LueM MaTepnajie eme He yjiasjiHBaeTCfl, mjim (o  HeM roBopMT 
m IleHAce) MMeeTca He oahh TMn MMonMM, npHMeM pocT OAHoro 
TMna MMonoB M oxeT 6bm> HMace, a Apyroro Bbime, a 6e3 mx 
AH4>4>epeHUMaUMM pa3J!MMMe B pOCTe BblHBMTb TpyAHO.

B uejioM H3JioxeHHbie AaHHbie noKa3biBaioT, OAHaKO, 33bh- 
CMMOCTb pa3BMTMH MHOnMM OT 06mer0 COCTOHHHH OpraHH3Ma, 
COeAMHMTeJIbHOM TKaHM, AaBJieHHH KpOBM, B03M0XH0, M 3HA0- 
kphhhmx OpraHOB. AHajiorMMHbie AaHHbie, KaK Mbi yx e  ynoMH- 
HajiM, MHue m BeHya npMBOAHT no n0B0Ay cjioaceHHa MMonoB, 
neHAce — oTHocMTejibHo xapaKTepa pocTa m C03peBaHM«.

TeopeTMMeCKM npeACTaBJieHMe 06 M30JIMp0BaHH0M pa3BMTMM 
OTAejibHbix CMCTeM opraHH3Ma, pa3yMeeTca, h paHbiue He npnHH- 
MaJIOCb 60JIbLUM HCTBOM HCCJieAOBaTeJieM. OAHaKO npaKTMMeCKM, 
HaMHHaa o t lilTewrepa h KOHMaa pa6oTaMM nocjieAHero BpeMeHM, 
H3yMeHHe M3mchmmboctm opraHa 3peHMa, 3a peAKMMH HCKJiioHe-
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hmhmm, Bejiocb npeMMymecTBeHHO nyreM H3yqeHHa BHyrpeHHMx 
OTHOUieHMM b onTMHecKOM annapaTe rjia3a, 6e3 CBH3M c ocrajib- 
hwmm cMcreMaMH opraHM3Ma. B HacTOHiuee BpeMH TaKoro 
JIOKaJIbHOrO M3yneHMH M3MCHHMBOCTM pe4>paKUMM HeflOCTaTOHHO. 
MHorMe 4>aKTM 3acTaBjiHK>T Hac Bce 6ojibuie CTaBMTb pa3BM- 
TMe pc4>paKUMM, B qaCTHOCTM 6jIM30pyKOCTM, B 3aBHCMMOCTb 
OT pa3HbIX CMCTeM OpraHM3Ma.

FlpeACTaBJieHMe o 3aBMCMMOCTM pa3BMTMH mmoiimm o t  o6m ero  
coctohhmh opraHM3Ma n03B0JiaeT 6jiMxe nonoMTM m k noHMMa- 
HMIO MHOrOHMCJieHHbIX (J)aKTOB BJIMHHMH 06lUMX yCJIOBMM XM3HM 
Ha pe4>paKuMK>. TaK, oTMenaeTca, hto b ropHbix m ccthocthx  
MMoriMH peace, HeM b hm3mhhwx [24], a b cejibCKMx, n axe  npM 
He6ojibuioft pa3HMue b Harpy3Ke Ha 3peHMe, 3HaHMTejibH0 HMace, 
neM b ropoflCKMx [19, 24].

CorjiacHo aHKeTe, co6paHHOM y pasjiMHHbix okyjimctob [28], 
OKa3biBaeTC«, hto cpenM CTyneHTOB b 3pjiaHreHe (TepMaHMa), 
no OjieMuiepy, MMeeTCH 50% MMonoB, b C h stt jic  (C L IIA ),  
no Xojuiy —  18% m b AnoBe (CLLIA), no O. EpafieHy, —  
TOJibKO 3,5% MMonoB. ripM 3tom HoBaK [26] b 6ojiee paHHeft 
pa6oTe coo6maeT, hto, xoth Harpy3Ka Ha 3peHMe y neTeft 
b Amobc He MeHbiue, HeM b EBpone, Bce x e  neTM m BHyKM 
6iiM3opyKMx, npMexaBuiMx M3 EBponbi, He CTpanaiOT MMonMeM. 
3 t o t  4)aKT, noneMy-TO ho cmx nop Majio o6paTMBiiiMM Ha ce6a  
BHMMaHMe, HecoMHeHHo, oneHb BaxeH hjih TeopeTMHecKoro 
MCCJieHOBaHMH Bonpoca M HJIH Bbipa60TKM 34>4>eKTMBHbIX Mep 
npenynpexneHMH 6jiM3opyKocTM. Mbi eme He moxcm cynMTb, hto  
MMeHHO HBJiaeTCH npMHMHOM ynOMHHyTbIX P33JIMHMM B npoueHTe 
MMonMM —  conepxaHMe C a  b Bone, mmkposjicmchtob b noHBe 
m b nMiue mjim hto-jim6o em e npyroe, ho, no-BMHMMOMy, 
3HeCb CJienyeT HCKaTb He CTOJIbKO JIOKaJIbHbie B03HeMCTBMfl 
Ha opraH 3peHHH, CKOJibKO KaKMe-TO o6iuMe (})M3H0Ji0rMHecKMe 
MJIM 6MOXMMMHeCKMe BJIMHHMH Ha BeCb OpraHM3M.

HamM naHHbie, Taicxe KaK m MccjienoBaHMH B. n . OMJiaTOBa,
B. B. Ckopohmhckom, IleHHce, yKa3biBaioT Ha TaKyio npMHUM- 
nHaJIbHyiO B03M0XH0CTb M BblHBJIHIOT HeKOTOpbie BepOHTHbie 
nyTM B03HeMCTBMH BHeiUHMX yCJIOBMM, HanpMMep Hepe3 BJIMHHMe 

Ha coeHMHMTejibHyk> TKaHb mjim cepneHHO-cocyHMCTyio CMCTeMy, 
Ha npoueccbi co3peBaHM« nepe3 M3MeHeHMe MMMyHHbix peaKUMM 
M T.H.

/JajibHeftuiee M3yneHHe reorpac})MHecKoro m npocfreccMOHajib- 
Horo pacnpenejieHMH 6jiM3opyKocTM, xapaKTepa ee HacJienoBaHMH 

M CBH3eM C OHTOreHeTMHeCKMM pa3BMTMeM M o6lUMM COCTOHHMeM 
opraHM3Ma n03B0JiMT cnejiaTb HOBbie iuarM b noMCKax nyreM bjim- 
HHMH BHeiUHMX yCJIOBMM (})OpMMpOBaHHH Toft MJIM MHOft (|)OpMbI 
pec|)paKuMM, a TeM caMbiM m cnoco6oB HaM6ojiee 3(|)(j)eKTMBHofi 
npo4)MJiaKTMKM 6jIM30pyKQCTM.



0 KOPPEJUlIJMflX BJIH.TOPVKOCTH y 4EJ10BEKA 259

J ln T cp a iypa

1. BeAOcmoitKaH E. M . MaTepwajibi k Bonpocy o bjihhhmh 
pH^a 4)aKTOpOB Ha pa3BHTMe 6jIH30pyK0CTH B UIKOJIbHOM 
B03paCTe // Te3MCbI AOKJiaAOB HayHHOM CeCCMH HHCTHTyTa
hm. aKaueMHKa B. n. OwjiaTOBa (24-27 hiohh 1959 r.). 
OAecca, 1959.

2. Bepe3UHCK(m M. M. HeKOTOpbie CBeAeHHH o pe(})paKUHH, npo- 
4>eccMM m npo4>OT6ope // K )6njieftHbiH c6ophhk k 40-jicth io 
axaueMMKa M. M. ABep6axa. M .— JI.: E hom caito , 1935.

3. Tojioem C. C. npoHCxoxAeHHe 6jiH30pyK0CTH no coBpeMeH- 
hwm B3rjiaaaM // KjiHHHnecKaa Me^MUMHa. 1929. JSfe 23—24.

4. 3eHKeem II. M. K  Bonpocy o cfraKTopax (|)0pM006pa30BaHHH 
aah h h h x  KOCTeft qejioBeqecKoro CKejieTa // YqeHbie 3anncKH 
M T y . Bbin.34. AH Tponojiom a, 1940.

5. 3eHKeem II. M. K  Bonpocy o (J^aKTopax (|)0pM006pa30BaHHfl 
AJiMHHbix Koereft nejioBeMecKoro CKejieTa // AH Tponojiom - 
necKHM xypHaji. 1937. JV|o 1.

6. Ko6o3eea O. M. M3MeHeHHH AaBJieHHH b ueHTpajibHOM apTe- 
pn ii ceTHaTKH npw rMnepTOHMHecKow 6ojie3HH. £(hcc. KaHA. 
MeA. HayK. OAecca, 1956.

7. Jleeum B. 3o6 // E M 3 . 1-e H3A. 1929.
8. JI0306UK B. M. 0 6  H3MeHMMB0CTH pecfrpaKUHH nia3 y x w - 

BOTHblX // Te3HCbI AOKAaAOB HayHHOM CeCCMH HHCTHTyTa 
hm aKaaeMHKa B. n . OnjiaTOBa. OAecca, 1959.

9. ManuHoecKuu A. A. K  Bonpocy o KJiaccH(J)HKauHH fyopM 
ccfrepHMecKoft pecfrpaKUHH // 04)TaJibM0Ji0niHecKHM xypHaji.
1956. No 1.

10. McuiuHoeacuu A. A. 0 6  «aHaTOMHMecKOM aHajiH3e »  b pa6oTax 
npocj). A . H .^am eBCKoro // OcJyrajibMOJiorHqecKMft xypHaji. 
1958. No 5.

11. Mcuxmoecmu A. A. K  Bonpocy o MaTetoaTHHecKHX MeTOAax 
H3yneHHH h3mchh[hbocth onTnnecKoro annapaTa rjia3a / /  

r ip o 6jieMbi 4)H3H0Ji0rHnecK0H onTHKH. 1958. No 12.
12. ManmoecKuu A. A. HeKOTOpbie Bonpocbi h3mchhhbocth 

onTHnecKoro annapaTa rjia3a h npo6jieMa 6jiH3opyKocTH // 
TpyAbi II I cbe3Aa rJia3Hbix BpaneH YKpawHbi, 9 -14  hiohh 
1956 r. Khcb: rocMeAH3AaT Y C C P , 1959.

13. ManuHoecKuu A. A. O HeK0T0pbix npHHunnnajibHbix ouiH6Kax 
npn H3yneHHH KoppejiHunoHHbix CBH3eft M exAy onTnnec- 
khmh 3JieMeHTaMH rjia3a // 04>TajibMOJiorH4ecKMH xypHaji. 
1955. No 5.

14. ManuHoecKuu A. A., CKopodmcican B. B., Pojxuk r.JJ. K Bonpo
cy o npeAnocbUiKax pa3BHTH« nporpeccnpyiom eH Mnonnn // 
OctrrajibMOJiorHHecKHii xypHaji. 1956. No 4.

15. MedoeuKoe II. C. PaxHT n ero JieneHne. M., 1927.



16. PeMep 17. PyK0B0^CTB0 no Dia3HbiM 6ojie3HHM. 3-e mjianne. 
BepjiMH: Bpaq, 1919.

17. Posuhckuu fl. ft. 3aKOHOMepHOCTH npocTpaHCTBeHHoro pac- 
npeAejieHwa rpynn KpoBH y qeJioBeica (k npo6jieMe aH- 
TponojiornM «0KpaMHHbix HapoAOB») // Tpyabi HHCTHTyTa 
3THorpa(J)MH AH  CCCP, HOBaa cepHa. T. 1. M .—JI.: H3aa- 
TejibCTBO A H  CCCP, 1947.

18. Qiifiamoe B. 77., CKopoduHCKon B. B. HecKOJibKO coo6paace- 
HHH O nyTHX JieneHHfl H npO(})HJiaKTHKH 6jIH30pyK0CTH //
04>TajibMOJiorMHecKMH xypHaji. 1955. No 1.

19. Xeamoea A. B.} Eejiocmou.mu E. M., EejiocmoiiKox E. M.
C0CT0HHHe 3peHHH IHKOJIbHMKOB B CeJIbCKOH MeCTHOCTH 
B CBH3H C BOnpOCaMM npO^MJiaKTMKM 6jIH30pyK0CTH // 
Tpyabi III cbe3Aa r;ia3Hbix Bpanew YicpaHHbi, 9-14 hiojih 
1956 r. KweB: R)CMeAM3AaT YCCP, 1959.

20. Xodaicoea 77. M. O cbh3h MHonHH c aHaT0M0-c})H3H0Ji0- 
THHeCKMMH 0C06eHH0CTHMH OpraHH3Ma M C HeKOTOpblMH 
OTKJioHeHHHMM coctohhhh 3AopoBb« // MaTepwajibi TpeTbew 
(30HajibH0M) Hay4H0-npaKTMHecK0H KOH(})epeHUHH no Bpa- 
we6HOMy kohtpojiio h Jieqe6HOM (j)H3KyjibType, 21-23 Maa 
1959 r. CBepzuioBCK, 1959. Bbin. 1.

21. Xojiuna A. A. HeKOTOpbie aaHHbie o KoppejiHTHBHott 3a- 
BHCHMOCTH pe(J)paKUHH // PyCCKHM 0(})TaJIbM0JI0rHqeCKHH 
xypHaji. 1926. JSI9 4.

22. UlepeuieecKuu 77. A. KjiHHunecKafi 3H^0KpHH0Ji0rnfi. M.,
1957.

23. Benoit Alain. Biotypologie de l ’homme myope. Arch d ’Opht. 
T. 18. 1958. No 7.

24. Knapp A. A. Vitamin-D complex in progressive myopia. Amer. 
J. o f  Ophth. Ser.3. Vol. 22. 1939. N> 12.

25. Laval Joseph. Vitamin-D and myopia. Arch o f  Ophth. 1938. 
Vol. 19. P. 47-53.

26. Novak. Meine Erfahrungen in Amerika und die Myopiefrage // 
Klin. Monatsblatter fur Augenheilkunde. 1940. Bd. 105.
S. 575-583.

27. Pendse G. S. Refraction and body-growth // Indian Medical 
Research Memoir. 1954. Kanpur. No 38. August.

28. Tikasi Sato. The causes and prevention o f aquired myopia. 
Tokyo, 1957.

29. Inze A. Myopie als Konstitutionallveranderung. Ztschr. f. 
Augenheilkunde. 1929. Bd. 67. H. 1-2.



POJIb OEPATHbIX CBH3EH 

I I  CHCTEMHblX H3MEHEHHH 

B PA3 BHTM AyTHCTMECKOrO 

MblUIJIEHMH IIM30<DPEHHK0B 

H UIH30HH0B*

I .  BBefleHHe

B pa6oTe, 0ny6jiMK0BaHH0M b « I lp o 6jieMax KH6epHeTM- 
km» [15], aBTop, mcxoah H3 Toro 4>aKTa, mto npw HaH6ojiee 

npocTbix 4>opMax o6paTHbix CBH3eM (oTpwuaTejibHbix mjim nojio - 
xMTejibHbix) npoueccbi pa3BMBaioTca no kpmbmm, xapaKTepHbiM 
W in  K axaoro  TMna CBH3eM, npejuioxMji Mcn0Jib30BaTb nocJie^HMe 
KaK MeTOA UOJlXOJia K aHaJIM3y MexaHM3M0B pa3BMTMH HeMHcfreK- 
UMOHHblX 3a6ojieBaHMM. OflHMM M3 T3KMX HBJIHCTCH UIM30({)peHMH, 
a ee TMnMMHbiM npoasjieHMeM —  ayTMctmhecKoe MbiuiJieHMe.

UlM304>peHMH HBJIHeTCH OAHOil M3 HaM60Jiee Cepbe3HbIX n p o -  
6jieM c0BpeMeHH0M MejtMuMHbi. Eio 3a6ojieBaK>T b KyjibTypHbix 
CTpaHax b cpe^HeM okojio 0,85% HacejieHMH. JXo cmx nop, xoth  
b ee jieneHMM m AOCTMmyTbi M3BecTHbie ycnexH, pajjMKajibHbix 
cpe^CTB 6opb6bi c Heio Bee x e  HeT. BeccnopHofi b onpeaejieHMM 

3Toro 3a6ojieBaHMH hbjihctch 3HaHMTejibHaa pojib HacjieacTBeH- 
HOCTM, O MeM, B MaCTHOCTM, TOBOpHT flaHHbie 6jlM3HCU0B0r0 
MeTOJta. OTHOCMTeJlbHO KOHKpeTHbIX 4>OpM HaCJieAOBaHMH UIM- 
3o4>peHMM ao  cmx nop Be^yTca cnopbi; Mbi mx 3aTparMBaTb 
He 6yaeM. CjiejiyeT oTMeTMTb jiMuib oaho: jy in 6oJibiiiMHCTBa 
uiMpoKo pacnpocTpaHeHHbix 3a6ojieBaHMM, 3aBMcnmMX o t  Ha- 
CJie,aCTBeHHbIX 4>aKTOpOB (b  TOM MMCJie M IUM304>peHMM), MMeeT 
Mecro He a6cojnoTHaH HacjieacTBeHHaa npeAonpeaejieHHocTb, 
a 6ojibiuaa mjim MeHbiuaa npe/ipacnojioxeHHocTb —  o t  100% 
npoHBjieHMH (TaKOBbi ajib6MHM3M, 4>eHMJiKeT0HypMH m n p .), qepe3 

nacTMHHoe npe^onpeAejieHMe, jxo cjia6oro  npeapacnoJioxeHMH  
(HanpMMep, k paKy npM onpeaejieHHOM coneTaHMM rpynn kpobm).

* Mctohhmk: [1977 a).



lIlM3o4)peHMa nonauaeT b rpynny, rzie HacjieacTBeHHMft 
4>aicTop npoaanaeTca CMJibHo, ho Bce x e  onpeaejifleT Bep0HTH0CTb 
3a6ojieBaHMa no pa3HbiM naHHbiM JiMLUb Ha 40—70% . OcTajibHoe 
onpe;iejiHK>T KaKMe-TO apyrMe, bmhmmo, BHeuiHMe ycjioBMH.

UlM3o4)peHMfI, B OTJIMMMe OT pflfla BpOXHeHHbIX fle(j)eKTOB 

ncMXMKM, o6mmho pa3BMBaeTca b nepwoH nojioBoro C03peBaHMfl 
Ha 6ojiee no3AHMx cpoKax oHToreHe3a. EcTb, npaB^a, cjiy- 
MaM LiiH30(j)peHHH y neTew —  3T0 oco6chho  Taxejibie cj)opMbi 
3a6ojieBaHwa, ho h ohm pa3BMBaioTCH He cpa3y nocjie po - 
x^eHMH. CneuM(f)MMecKHx M3MeHeHMM M03ra npM 3a6ojieBaHMM 
He Ha6jiK>HaeTca, xoth b Taxejibix cjiynaax, 3aKaHMMBaiomMXCH 

nojiHOM HerpaaaLXMeM jimmhoctm m cjia6oyMMeM, OTMenaioTCfl He- 
icoTopwe pacceHHHbie aereHepaTMBHbie M3MeHeHMH b tojiobhom  

M03re. B OTJiMHMe o t  TaKMx 3a6ojieBaHMM, KaK MaHMaKajibHo- 
HenpeccMBHbiM ncMX03, MCTepMH, ncnxacTeHMH, npM KOTOpbix, 
b o6meM, 6ojibHoft coxpaHaeT, KaK npaBMJio, HopMajibHbiM 

MHTeJlJieKT M KOHT3KT C OKpyxaiOlUMMM (mjim nepMOHMHeCKM 

B03BpamaeTCH B HOpMaJIbHOe COCTOflHMe), JU\H 60JIbUIMHCTBa 
CJiynaeB LUH30(f)peHHM xapaKTepHO M3MeHeHMe jimmhoctm, qa~ 

cto —  Heo6paTMMoe. IlpM  3tom y HejieMeHHbix 6ojibHbix Hepe^KO 
TeneHMe 6ojie3HM nporpeccMpyeT, npMBOHH nocTeneHHO k cn e - 
UM^MnecKMM HapyuieHMHM MHTejuieicra, o6eHHeHMK> ayuieBHOM 
XM3HM M, B n03flHMX CTaUMHX, K TJiy60K0My cjia6oyMMio. /Jaxe 

b Tex cjiynanx, rzje 60jibH0M npaKTMMecKM Bbi3flopaBJiMBaeT, 
no MHeHMio 6ojibuiMHCTBa ncMXMaTpoB, y Hero ocTaioTCH Te hjim 
MHbie, MOXeT 6bITb, M He3HaMMTeJIbHbie, M3MeHeHMH JIMMHOCTM. 
ripM 3TMX o6mMX OCHOBHbIX OCOGeHHOCTHX UIM30(l)peHMM, nyTM, 
no KOTopbiM MjoieT ee pa3BMTMe, Mpe3BbiMaMHO pa3Hoo6pa3Hbi. 
UiM 3ocj)peHHfl MMeeT uejibiM psm (J)opM, » a  kotopm x Mbi He 6yaeM  
ocTaHaBJimBaTbCH, nocKOJibKy onMcaHMe mx MMeeTca b jiio6om 
yne6HHKe no ncMXMaTpMM. Ilo-BMflHMOMy, Bce 3tm ({jopMbi, 
pa3JiMMHbie no npoHBJieHMHM, mmciot onpe^ejieHHoe chmhctbo  

(He b reHeTMMecKOM otholhchmm, mto eme cnopHo, ho  no  Mexa- 
HM3M8M pa3BMTM«). BepOHTHOCTb 3a6ojieBaHMH JIK)60M (J)OpMOM 

3aMeTH0 yBejiMMMBaeTCH, n a x e  Koraa pohmtcjihmm 6ojibHoro  

HBJIHIOTCfl 60JIbHbie ApyroM (f)OpMOM UIM3o4>peHMM.
H n x e  Mbi nocTapaeMCH pa3o6paTbca —  c cmctcmhom tomkm 

3peHMH M MCXOAH M3 pacCMOTpeHMH 06paTHbIX CBH3CM — B HeKO- 
Topbix cymecTBeHHbix npMMMHax, onpeaejifnomMx cmMnTOMaTMicy 
3a6ojieBaHMH. ripM 3T0M, Mbi, KOHeMHO, paCCMOTpMM He Bce, 
a TOJibKO HaM6ojiee o6m ne MepTbi, xapaKTepHMe j j jm  6ojim uhh- 
CTBa 4)OpM, T. e, MCKJIIOMMM M3 paCCMOTpeHMH TO, MTO C03.flaeT 
cneuM(})MKy oxaejibHbix (})opM.



II. KanecTBeHHafl KpHBaa h (tfparoafl CBH3b
B pa3BHTHH UIH30(j)peHHH

Bo-nepBbix, 0CTaH0BHMCH Ha o6meM noAxoae k H3y4eHHio 
3TM0Ji0rHM (t. e. npHHHH) h naToreHe3a (MexaHM3MOB pa3BHTHa) 
3Toro 3a6ojieBaHMa. B oahom m3 npeabwymMx pa6oT [15] HaMH 
6biJi npejxnoaceH m q t o r ,  n03B0Jiai0mHft ecjin h He peuiaTb no ji- 
HOCTbK) Bonpoc 06 3TH0JI0rHH HeHH(j)eKUHOHHbIX 3a6ojieBaHHft, 
to  6jiH xe no^OMTM k ero pemeHHio. K opotko roBopa, s to t  mctoa 

cboahtch k TOMy, 4to6m KanecTBeHHo H3yHHTb KpuByio 3a6o- 
jieBaHMH, h 6o Kaacaaa cfropMa KpHBoft 06bi4H0 CBH3aHa c onpe - 
AejieHHbiM THnoM o6paTHbix CBH3eft, yqacTByiomHx b pa3BHTHH 
^aHHoro 3a6ojieBaHMa. TaK, KpHBaa (cm. pnc. 1; N  —  HopMa, 
P  —  aaHHbiM Twn naTOJiornn), acHMnTOTHMecKH npM6jiM)Kaio- 
maflCH K HeK0T0p0ft r0pH30HTaJIH (0TJIM4aK>meHCH OT HOpMbl, 
ho nayiueft napa^nejibHO eft), 06bi4H0 0CH0BaHa, KaK h HopMa, 
Ha 06paTH0ft OTpHUaTeJIbHOft CBH3H, KOTOpaH CTa6MJIM3MpyeT co -  
CTOHHHe. H o , ju ih noao 6Hoft naTOJiorwH, Gjiaroaapa HapymeHHio 
KaKMx-TO napaMeTpoB no cpaBHeHHio c hopmoh, TaKaa CBH3b Ra- 
eT ycToftHMBoe oTKJioHeHne o t  Hee, t. e. Bbi3biBaeT 3a6ojieBaHHe 

(mmchho m 3aKjiKmiomeecH b CTa6MjibHOM otjimmhh o t HopMbi). 
K  3a6ojieBaHMHM, pa3BMBaiomMMCH no TaKoft cxeMe, othochtch, 
HanpHMep, TpocjwqecKHe H3Bbi, b tom qncjie «3Bbi xejiy^Ka  
h ABeHa^uaTHnepcTHoft khuikh, HeftpoaepMHTbi, a H3 ncMXH- 
qecKHX 3a6ojieBaHHft —  ncHxacreHHH c HeBp030M HaBH34HBbix 

cocTOHHHft. B Tex cjiynaax, trq  Mbi HMeeM HapacTaiomyio KpMByio 
(pnc. 2; o6o3HaMeHH« Te x e ) ,  Mbi MoaceM oacH^aTb cymecTBOBa- 
hhh o6paTHoft nojioxHTejibHoft CBH3H. K  3Toft rpynne 3a6ojieBa- 
HHft OTHOCHTCH p m  (})OpM IUH30(j)peHHH C HapaCTaiOmHM XOflOM 
npouecca, rnnepTOHHH, rjiayKOMa h HeKOTOpbie apyrne 3a6oJie- 
BaHHH. TaKne 3a6ojieBaHHa Bee x e  MoryT b oxnejibHbix cjiynaax 
npeKpamaTb cBoe HapacTaHHe npn oco6bix 6jiaronpMHTHbix jam

Phc. 1.

t



6ojibHoro yciioBHHX hjih x e  
3a CMeT Toro, mto b opra- 
HH3Me Hapaay c Hapyuie- 
h h h m h , Bbi3biBaiomHMH na-
TOJlOrHMeCKHe CBH3M, HMe- 
kdtch h peryJiHTopHbie Me- 
XaHH3MbI, HM npOTHBOCTO- 
am ne.

TeM He MeHee no npe- 
o6jiaAaiomeMy Tnny k p h b o h

jijift paAa 3a6ojieBaHHM( Mbi
MOxeM c 6ojibinow BepoaT- 

HOCTbK) cy z jH T b  06 ochobhom  THne CBa3eH, onpeAejiaiomHX  

naTOJiorHMecKHPi npouecc 3toh cfropMbi, qT0 no3BojiaeT HaM 

HCKJiiOMHTb H3 paccMOTpeHHH, KaK MeHee BepoaTHbie, peuieHHH, 
HCXOAHlUHe H3 APyrHX THnOB CBH3CH.

Oco6eHHo xapaKTepHbi HapacTaiomne cfropMbi k ph bh x  win  

LUH3o4)peHHH, He noABepraBuieHca JieneHHio, h Mbi MoxeM  
npe^nojioxHTb c 6ojibuiHM 0CH0BaHHeM, mto b ochobc hx JiexHT 

o6paTHaa nojioxHTejibHaa CBH3b.

III. OH3H0Ji0niHecKHe npeAnocbuiKH uiH30(j)peHHn

KaKOBbI x e  npHMHHbl pa3BHTHH LIIH30(j)peHHH, KaKOBbI 6ojiee 

KOHKpeTHbie ee MexaHH3Mbi? CHaMajia ocTaHOBHMca Ha oahoh  

nonbiTKe noAoftTH k s to h  npo6jieMe, h 3j io x c h h o h  (npaBAa, 
nOMTH MHMOXOAOM) H. BHHepOM B ero UIHpOKO H3BeCTHOH KHnre 

«K H 6epHeTHKa» [6]. PaccMaTpHBaa ueHTpajibHyio HepBHyio cm- 
CTeMy KaK CHCTeMy, cocroflm yio m3 orpoMHoro MHCJia pa3JiHMHbiM 

06pa30M CBH3aHHbix 3BeHbeB, oh  pa3BHBaeT rnnoTe3y, mto h m c h - 
ho  ee pa3Mepbi ( b o t h o u ic h h h  MHCJia 3BeHbeB h nocjieaoBaTejib- 
Hbix KOHTaKTOB M exAy h h m h )  AejiaioT CHCTeMy He BnojiHe Ha- 
AexHOH, TaK KaK mcm 6ojibiue 3thx 3BeHbeB, TeM 6ojibuie maHCOB 

Ha HapyLUeHHe HOpMaJIbHbIX CBH3CH MeXAy pa3JIHHHblMH M3CTHMH 

3T0H CHCTeMbl. MmCHHO B TaKOM HapyiiieHHH CBH3eH OH BHAHT
npHMHHy pa3BHTHH uiH3o4)peHHH. Oh Aaxe BbicKa3biBaeT npeA- 
nojioxeH ne, mto AajibHeniuee yBejiHMeHHe M03ra b sbojiiouhh  

HejioBeKa 6buio 6bi npaKTHMecKH hcbo3m oxho, TaK KaK BKjnoMe- 
Hne eme 6ojibuiero MHCJia 3BeHbeB npnBejio 6bi h  k em e 6ojibuien  

HeHaAexHocTH chctcmw h k HapyuieHHHM ee AeaTejibHocTH, t. e. 
ko Bee 6ojiee uiHpoKOMy pacnpocTpaHeHHio uiH30(j)peHHH.

C 3thm, OAHaKO, Hejib3«  corjiacHTbca. Bo-nepBbix, cym e-
CTByiOT XHBOTHbie (cJIOHbl H KHT006pa3Hbie), TOJIOBHOH M03r 

KQTopbix no a6cojnoTHbiM pa3MepaM 3HaMHTejibHO npeBbmiaeT



M03r qejioBeKa (y  MejioBeKa cpeaHHH Bee okojio  1 400 r, y He- 
K0T0pbix kmtob £0 5 000 r). JX a x e  ecjin yBejiHMeHne pa3MepoB 
CBH3aHO TJiaBHblM 06pa30M He C aCCOllHaTHBHblMH nOJIHMH, 
a c ynpaBJieHHeM BocnpwHMMaiomMMM opraHaMH h abhxchhcm , 
MHCJIO 3BeHbeB B CHCTeMe, HeCOMHeHHO, B03paCTaeT. O^HaKO 3T0 
He BeaeT k cncTeMaTHMecKHM HapyuieHHHM noBeaeHHH x h b o t-  
Hbix. 3/jecb (KaK h y MejioBeKa) omcbhjiho HMeeTca HeKaa ceTb 
Ay6jiMpyiomMx CBH3ew h peryjiMpyiomnx MexaHM3MOB. 0 6  3tom 
roBopMT h t o t  ({jaKT, mto HHoraa BecbMa cymecTBeHHbie TpaBMbi 
M03ra y MejioBeKa He BejjyT k 3aMeTHOMy ch h xch h io  hh tcji- 
jieicra hjih TeM 6oJiee — k iiiH30(J)peHono.ao6HbiM HapyiueHHHM 
nCHXHKH.

IlpoTHB npe^nojioxeHHa H. BnHepa roBopwT TaKxe t o t  
4>aKT, mto, no aaHHbiM 3 . KpeMMepa [9] h Apyrnx aBTopoB, 
MMeHHO y LiiH30(j)peHHK0B b cpeAHeM pa3Mepbi rojioBbi no cpaB
HeHMio c jjpyrHMM 6ojibHbiMH —  HawMeHbuiHe. npaBAa, 3 to 
MOXHO o6'bHCHMTb TeM, MTO y HHX MeHbUie H pa3MepbI OT^ejIb- 
HblX HepBHbix KJieTOK M, MOXCT 6bITb, MeHbUie pa3BMTa TKaHb 
rjiMM, o6ecneHHBaiomeM HopMajibHoe cj)yHKUH0HHp0BaHHe HepB
HOH TKaHM. Ho, bo bchkom cJiyMae, 3t o  roBopMT He b nojib3y rn- 
nOTe3bI H. BMHepa O TOM, MTO npHMHHOH pa3BHTHH UIH30({)peHHH 
HBJiaeTCH Mpe3MepHO 6ojibiuoe kojihmcctbo 3BeHbeB BCJiejjCTBue 
yBeJIHMeHHH MHCJia KJieTOMHbIX 3JieMeHT0B B UeHTpaJIbHOH HepB
HOH cncTeMe. Fl03T0My Heo6xojiHMO nonbiTaTbca Hanra HHbie 
nyTM noaxoaa K aaHHOH npo6jieMe. M to6w pa3o6paTbca b Hew, 
paccMOTpMM Te 4)M3M0Ji0rMMecKMe npejmocbuiKH h KoppejiauHH, 
KOTOpbie CB«3aHbi c pa3BMTHeM LUH30(})peHHH. M. n. HaBJIOB 
b KOHue CBoen XH3HM, 3aHHBiiJHCb ncnxonaTOJiornen, npwineji 
k BbiBo^y, mto uiM3o4)peHMa, b THxejibix ee 4)opMax, MMeeT 
pan cxojjctb  c 4>a30BbiMM coctohhmhmm, KOTOpbie Ha6jiK>,naK>TCH 
y XMBOTHbix b 3KcnepMMeHTe npM 3anpeaejibHOM TopMoxeHHH, 
BbI3blBaeMOM B OCHOBHOM nepeipy3KOM UeHTpaJIbHOM HepBHOH 
CHCTeMbI H MCTOmeHMeM HepBHbix KJieTOK1).

3anpe,aeJibHbiM T0pM0xeHMeM W . n .  IlaBJioB Ha3Baji oco6oe 
COCTOHHHe UeHTpaJIbHOM HepBHOH CHCTeMbI. Oho B03HHKaeT 
Toraa, Koraa Mpe3MepH0 CHJibHwe pa3ApaxeHHH nepexo,uHT onpe- 
AejieHHbiH npeaeji h HacTOJibKO HCTOiuaiOT HepBHyio CHCTeMy, mto

CjieayeT 3aMeTMTb, hto 3a nocjieaHHe aeCHTMJieTHfl y paaa (J)H3HojioroB 
pa3BHjiocb HcraTHBHOc (ncuxojiorjmceiui c&wicwjMoe, mo, HecoMiieiuio, Henpa- 
BiWbHoe) oTHomeHHe k H. n. IlaBjioBy h ero pa6oiaM. 3aecb CbirpaJiw pojib 
iiBa (JiaKTopa: 1) 4pe3MepHoe BHeapeHHe B3rji5moB M. I I . IlaBJioBa b 50-x rr. 
bo Bee o6;iacTH <J)M3HoJiorHH m 6MOJiorMM, cnpaBezuiHBo Bbi3biBaBmee conpo- 
TMBJieHHe; 2) pa3BHBLuaacH KJieTOHHaa h cy6 itneTOHHafl 4)H3HoJiorHH, HyxHaa, 

ho TaK xe He oTMeHHioiuaH npouuibix jaocTwxeHUH uiKOJibi M. n. IlaBJioBa, KaK 
m coBpeMeHHan MOJieKyjwpHaa reHeTMKa He otmchhct MewiejiH3Ma.



eft y x e  rpo3«T pa3pyiuMTejibHbie npoueccbi. Tom a b otbct , BMe- 
CTO TOM MJIM MHOM HOpMaJIbHOM pCHKLXMM, npOTeKaKHUeM C B036y- 
X^eHMeM KaKMX-TO UeHTpOB, B KOpe TOJIOBHOrO M03ra B03HMKaeT 

pa3JiMToe TopMoxeHMe. riocjiejiHee MrpaeT 3amMTHyio pojib, 
npeiioxpaHHH HepBHbie kjictkm ot naTOJiorMMecKMx m3m c h c h m m . 
3anpeaejibHoe TopMoxeHMe OTJiMMaeTca ot HopMajibHoro t o p m o -  
xeHMa oT^ejibHbix peaicuMM He TOJibKO cbom m  pa3JiMTbiM xapaicre- 
poM. O ho  He npocTo MCKJiiOMaeT ojiny onpeaejieHHyio peaKUMio, 
a M3BpamaeT Bee peaKUMM, npM 3to m  b pa3Hbix cj)a3ax (T ,e. npM 

pa3H0M rjiy6MHe 3Toro t o p m o x c h m h )  He coBceM 0AMHaK0B02).
3tm 4>a30Bbie coctohhmh xapaKTepM3yiOTca panoM cmmiito- 

m o b  no xapaKTepy peaKUMM Ha pa3Hbie pasapaxM Tejw . TaK, 
HanpMMep, b oahmx cj)a3ax KaK CMJibHbie, TaK m cjia6bie pa3jipa- 
xMTejiM Bbi3biBaiOT OAMHaKOByK) pe4>JieKTopHyio peaklimk> (ypaB- 
HMTejibHbie 4>a3bi). B AajibHeMiueM aocTMraeTca TaKoe coctohhmc, 
Konna peaKUMH Ha CMJibHbie pa3^paxMTejiM 0Ka3biBaeTca a a x e  
cjia6ee, qeM peaKUMH Ha cjia6bie. M, HaKOHeu, B03HMKaeT npoTM- 
BopeHMBaa peaKUMH, Koma y 6ojibHbix MMeeTca 0AH0BpeMeHH0e 

CTpeMJieHMe k BbinojiHeHMio m npflMoro m o6paTHoro jxcmctbmh.
3tm HBjieHMH Ha6jiK>AaK>TCH Ha onpe^eJieHHbix CTajjMHx 

m b pa^e cj)opM LUM30(j)peHMM. TaK, HanpMMep, Kom a Bpan 

npoTarMBaeT pyKy TaKOMy 60JibH0My, t o t  oxaeprMBaeT cboio  

pyKy. K om a x e  Bpaq y6MpaeT cboio pyKy, 60jibH0M, Hao6opoT, 
ee npoTarMBaeT.

M o x h o  npMBecTM MHoro TaKMx npMMepoB, KOTOpwe cbm- 
.ZjeTeJIbCTByIOT O 60JIbUI0M CXOACTBe CMMnTOMOB npM THXeJIMX 
4>opMax uiM30(f)peHMH c paaoM  CMMnTOMOB 3anpe.aejibHoro Top- 
MOXeHMH. TaKMM 06pa30M, He3aBMCMM0 OT nepBMHHblX npMHMH 
3a6ojieBaHMa uiM3ocj)peHHeM npoflBJieHne mx Bcema, mjim noHTM 

Bcema, CBH3aH0 c npoueccaMM 3anpeaejibHoro topm oxchm h.
npHBeaeM HeKOTOpbie aajibHeMiiiMe nojjTBepx^eH hh 3tom  

rMnoTe3bi.
1. EoJIblUMHCTBO 6yaymHX UIM30(})peHMK0B pOX^aiOTCH M 

pa3BMBaioTCH ao jiroe BpeMH HopMajibHo. MHorMe cpe^M hmx 

OTJIMHaiOTCH BblCOKMMM CnOC06H0CTHMM. OieflOBaTeJIbHO, MOp- 
({jojiorMHecKaH CTpyKTypa m nepBOHanajibHbie (})M3M0Ji0rHMecKHe 

4)yHKUMM ueHTpajibHOM HepBHOM CMCTeMbi HBJIHIOTCH HOpMaJIb- 
hhmm. ^eMCTBMTejibHo, naTOJioroaHaTOMbi He oTMenaioT o6biMHo 

cymecTBeHHbix M3mchchmm M03ra Ha paHHMx CTajjMax uiM3o- 
4>peHMM mjim npM JierKMx ee cj>opMax. JiMuib npM rjiy60K0M 
AerpajjauHM oTMeqaioTCH pacceaHHbie M3MeHeHMH b tojiobhom

2) rio M. n. riaBJioBy, paanMToe no Been Kope roJioBHoro Mo3ra TOpMOHceHHe 
HMeer Mecxo h npw HOpMaJIbHOM CHe, npwneM npw nepexoae k HeMy, oco6chho 
y iieTeft, Ha6jiK>AaK>TCJi MHoraa KpaTKoBpeMeHHbie (J)a30Bbie coctohhmh.



M03re. 3HanMT, r c j io  3aicjiK>4aeTca He bo BpoxAehhom  M3MeHe- 
HMM M0p4)0J10rHM UeHTpajibHOM HepBHOM CHCTCMbl, a B KaKHX-TO 

HapyuieHHHx ee cfryHKUHM, a o  nopbi ao  BpeMeHH He oTpaxaio - 
mnxca Ha ee crpoeHMM3).

2. B ABa^uaTbix roAax 3. Kpenviep [9] o6HapyxMji, mto 
LLIH30(j)peHHH H MHHMaKaJIbHO-AenpeCCMBHblM nCHX03 CBH3aHbI 
no npeHMymecTBy c onpeAejieHHbiMM cj)opMaMH CTpoeHHH Te- 
Jia. MaHHaKajibHo-AenpeccHBHbie 6oJibHbie npHMepHO b AByx 
TpeTHx cjiyqaeB 0Ka3ajincb no cjioxchmio jnoAbMM iuiothmmh,
CKJIOHHblMH K nOJIHOTe (TaK Ha3bIBaeMbie nHKHMKM), H TOJibKO 
b oahom TpeTH cjiynaeB hx cjioxeHHe 6bUio mhmm. HanpoTMB, 
y UIH304>peHHK0B ABe TpeTH 6oJIbHblX 6bUIH no CJIOXeHHIO 
aCTeHHKaMH, T. e. JHOAbMM y3KOrO CJIOXeHHfl, TOHKOKOCTHblMH, 
C 3aOCTpeHHbIM KHH3y JIHUOM H 4aCTO C BblAaiOlUHMCH BnepeA 
hocom, o6biHHo co cJia6opa3BHTbiMH 6opoAOM h o6bojiocchh- 
eM Tejia (y  myxmmh), ho 3aT0 nacTO c xopouiew meBejiiopoM 
Ha rojioBe. O h h  OTJiHMajincb, KaK npaBHjio, cjia6o pa3BMTOM 
MycicyjiaTypoH, cJia6biM noAKoxHo-acMpoBbiM cjioeM, a Taicxe 
H ueJIbIM p^AOM Apyrwx npH3HaK0B, KOTOpbie MOXHO MCTOJIKO- 
BaTb b uejioM (BKJiioqaH xapaKTepHbie ajih hhx coMaTMnecKMe, 
t. e. o6mHe 3a6oJieBaHMfl) KaK npeo6jiaAaHMe b TKaHHx opraHH3- 

Ma npoueccoB ahcchmhjwuhm HaA npoueccaMH accMMMJiauHH4). 
3 t o  BnojiHe corjiacyeTca c npeAnojioxeHMeM H . II. TlaBJiOBa 
0 TOM, 4T0 UIM30(j)peHHH CBH3aHa C npOUeCCaMH HCTOIHeHMH 
UeHTpajibHOM HepBHOM CMCTCMbl.

3. CpeAM OCTaJIbHOft TpeTH 6oJIbHbIX UIM3o4)peHMetl, OT- 
HOCHlUMXCa K  ApyrHM TMnaM KOHCTMTyuMM (TeJIOCJIOXeHMH), 
cpaBHMTejibHO 6ojibiuoe Mecro 3aHMMajiM JiMua c HenpaBMJibHbiM 
pa3BMTMeM, no TepMMHOJiorMM 3 . KpeqMepa —  «AMcnjiacTMKM». 
3 t 0  6bUIM JHOAH c 3HAOKpMHHbIMM HapyiiieHMHMM, C HCXyAaHM- 
eM mjim y x e  c naTOjiornqecKHM oxnpeHMeM, c HenpaBMJibHbiMM 

4)opMaMM CKejieTa m t .a .  H cxoah M3 o6iumx cmctcmhmx coo6pa-
XeHHfi, MOXHO CAeJiaTb 3aKJIK)4eHMe, MTO MMeHHO CpeAM 3TMX 
JIMU 6oJIbUIMHCTBO AOJCKHbl 6bUIM o6jiaAaTb JieTKO MCTOmaeMOM

Onpe/iejieHHbie aaHHbie yKa3MBaiOT Ha B03M0XHyi0 pojib noBbiiueHHoft 

B036yaHM0CTH HepBHofi CMCTeMbI B pa3BMTMM UIH30<J)peHHH, KaK M pJWa ilpyrHX 
ncMX030B. Cm. HHace o  m noTe3e JI. B. KpyuiHHCKoro [10], a Taicxe pa6o iy  [20].

4^TaKoe npeo6jiajiaHHe, kohchho, He o3HanaeT nocTOHHHoro yMeHbiiieHHH 
Maccbi KJieTOK m Bcero opraHM3Ma b uejioM. PaajiMMHbiM ( b tom HHCjie 

M 3TMM) OTKJIOHeHHHM OT HOpMhl npOTHBOCTOHT peryJWTOpHbie MexaHH3MbI, 
KOTOpbie 3JieCb OTMaCTH CBOAHTCH K TOMy, HTO CHaHaJia CHHXaeTCH o6l>eM 
6ojiee noABMXHbix («o6MeHHbix») coejXHHeHHft m HacrynaeT paBHOBecHe, ho yace 

npM MeHbiueM Macce sToft rpynnbi BemecTB h npM MeHbiueft Macce KjieroK 

b uejioM. rioiipo6Hee o nyrax (JjopMnpoBaHmh yKa3aHHbix BapnaHTOB cjioxeHHH 
C xapaKTepHbIMM CKOppeJIHpOBaHHblMH KOMIUieKCaMM M0p4)0-(J)H3H0JI0rHHeCKMX 
npM3HaKOB CM. [13, 14|.



HepBHOH CHCTeMOH (STO  OTHOCHTCH KO BCeM TaK Ha3bIBaeMbIM 
«xecTKHM » CHCTeMaM [1 5 ]). HanpoTHB, MaHHaKajibHo-aenpec- 
CHBHblH nCHX03 npH AHCnJiaCTHMeCKOH KOHCTHTyuHH nOMTH 

He BCTpeqaeTCH.
4. OTMeneHo Taicxe, mto b cJiyMaax, Koraa LiiH30(j)peHHeH[ 

Bee x e  3a6ojieBaioT jiioah nHKHHMecKoro (njioTHoro) c jioxch hh , 
y hhx, KaK npaBHJio, iuH30(j)peHHH npoTeKaeT Jierne. 3 t o  
MOXHO HCTOJIKOBaTb KaK 66jIbUiyiO Cn0C06H0CTb BOCCTaHOBJieHHH 

HCT0meHH0H HepBHoft CHCTeMbl npn o6luhx 6oJibuiHx pecypcax  

opraHH3Ma. .HaHHbie 3 . KpeMMepa 6biJin nojiTBepxaeHbi no3AHee 
MHOrHMH APyrHMH aBTopaMH [1, 2, 9].

5. CpaBHHTejibHO He^aBHo 6buiH nonyMeHbi oneHb HHTe- 
pecHbie HOBbie noATBepxjieHHH pojih cJia6on HepBHOH chctcmm  
KaK cfraicropa, npeapacnojiaraiom ero k uiH30(j)peHHH. O ah oh h - 
ueBbie 6jiH3Heubi, KOTOpbie hmciot coBepiueHHo oaHHaKOByio 

reHeTHHecKyio erpyKTypy, KaK npaBHJio, ojmoBpeMeHHo 3a6ojie- 
BaioT oahhmh h TeMH x e ,  xoth 6bi MacTHMHO HacjieacTBeHHO 
06yCJ10BJieHHbIMH 6ojie3HHMH, B TOM MHCJie LIIH30(j)peHHeH. 
Ho b HeKOTopoM npoueHTe cjiyMaeB 6jiH3Heubi b t 3kmx napax  
oKa3biBaioTCH HecxoAHbiMH: oahh 6iiH3Heu 3a6ojieji, a apyroH —  

HeT. BbiJin H3y4eHbi 15 nap, H3 kotopw x oahh 6jiH3Heu 6ojieji 
LUH3o4)peHHeH, a ApyrOH OCTaJICH 3£OpOBbIM. OKa3aJIOCb, mto 
b 13 cjiyHaax 3a6ojieji t o t  6jiH3Heu, kotopmh npn  poxjieHHH  
HMeJI MeHbLLIHH BeC, T. e., OMeBHAHO, HaXOAHJICH B MaTKe MaTepH 

b MeHee 6jiaronpHHTHbix ycjioBHflx. HacjiejurrBeHHbie aaHHbie 
y Hero 6biJin Te x e ,  ho b caMbifi peuiaiomHH nepnoa (jxo po - 
XaeHHH) yCJIOBHH pa3BHTHH 6bIJlH MeHee 6jiaronpHHTHbIMH. 3 t o  

AOJiroe BpeMH He CKa3biBaji0Cb Ha ncnxHMecKOM 3flopoBbe, ho, 
Koraa HacTynHJi nepnoa, Han6ojiee BepoaTHbiH jxjih 3a6ojieBaHHH 
LUH3o4)peHHeH (mto 06MHH0 6braaeT b nepnoA C03peBaHHH hjih  
nocjie H ero), 3th He6jiaronpHHTHbie ycJioBHH CKa3ajiHCb. B AByx 

apyrnx napax, b kotopm x 3a6ojieji 6jiH3Heu, hmcbuihh 6ojib- 
luhh Bee k MOMeHTy poxjxeHHH, aBTop OTMeTHJi y nocjieflHero 
THxejiyio ncHXHMecKyio TpaBMy, t. e. cj>aKTop, cnoco6Hbin ca - 
MOCTOHTeJlbHO BbI3BaTb CHJlbHOe HCTOlUeHHe HepBHOH CHCTeMbl, 
ho y x e  Ha no3jweH CTajjHH.

TaKHM 06pa30M, paccMOTpeHHbie hsmh Koppejiaunn luh3o- 
4>peHHH CO CJlOXeHHeM TeJia, c riCHXHMeCKOH TpaBMOH, c BeCOM 
npn poxjxeHHH, no^TBepxjxaioT 3aKJiK)MeHHe M. n .  naBJioBa 

0 POJIH HCTOmaeMOCTH HepBHOH CHCTeMbl B pa3BHTHM 3a6oJie- 
BaHHH h oco6eHHocTax ero npoTeKaHHH. He yTBepxjxaa, mto 
HCTomaeMOCTb HepBHOH CHCTeMbl HBJiaeTca cahhctbchhoh  hjih  
nepBHMHOH npHMHHOM 3a6oJieBaHHH, Mbi MOXeM TBepAO CKa- 
3aTb, MTO OHa HBJiaeTCH THriHMHblM yCJIOBHCM pa3BHTHH 3T0r0 
3a6ojieBaHHa.



6. CaM 4>aKT, mto 3a6o;ieBaHHe name Bcero HaMHHaeT- 
ca b nepHOA nojioBoro C03peBaHHH hjih BCKope nocjie Hero, 
roBopMT Taicace b nojib3y 3Toro 3aKJiK>HeHHH, nocKOJibKy co3pe- 
BaHwe CBH3aH0 c yBeJiMMeHHOM Harpy3KOH Ha HepBHyio CHCTeMy. 
B stom cbh3m cJieAyeT yKa3aTb Ha oMeHb HHTepecHbie AaH
Hbie W. n . riaBJIOBa. H3BeCTHO, MTO MyaCCKOH riOJIOBOH TOpMOH, 
KaK npaBMJIO, yBCJIHMHBaeT CHJiy HepBHOH CHCTeMbi aCHBOTHblX, 
a KaCTpaUHH aCHBOTHUX C CHJIbHOH MJIH CpeAHeft no CHJie HepB
HOH CHCTeMOH npHBOAHT 06blMH0 K ee OCJia6jieHHK>. OAHaKO 
3KcnepHMeHTaTopbi oTMeMajin napaAOKcajibHbiH cj)aKT: nocjie Ka- 
CTpaLXHH XHBOTHbIX C 0C06eHH0 CJia60H HepBHOH CHCTeMOH, CHJia 
HepBHOH CHCTeMbi nocjie onepaunn He naAaJia, a B03pacTajia. 
M. n .  naBJIOB oGljHCHflJI 3T0 TeM, MTO C06CTBeHHaH HCXOAHaa CJia- 
6oCTb HepBHOH CHCTeMbi 3AeCb 6bIJia HaCTOJIbKO BeJIHKa, MTO B03- 
AencTBHe ropMOHOB nojia yace He Morjio ee ycnjiHTb. H o  ropMOHbi 
nojia HMeioT OAHOBpeMeHHO h Apyroe AencTBHe. O h h  peajiH3yioT 
He AeHCTBOBaBLUHH 6e3 HHX nOJIOBOH HHCTHHKT, KOTOpblH yBe- 
JiHMHBaeT Harpy3Ky Ha HepBHyio CHCTeMy. KacTpauna ace ocbo - 
6oacAajia HepBHyio CHCTeMy o t 3toh AonojiHHTejibHow Harpy3KH 
h 3thm caMbiM n03B0JiHJia eH HecKOJibKO ycHJiHTbca [2 5 -2 9 ].

TaKHM 06pa30M, Mbi MOXeM CAeJiaTb Bbi BOA, mto B pa3BHTHH 
KJIHHHMeCKHX 0C06eHH0CTeH LUH30(j)peHHH BaacHeHiuyio pojlb 
nrpaeT 3anpeAejibHoe TopMoaceHHe (o6biMHo 0CH0BaHH0e Ha hc- 
TOmaeMOCTH HepBHOH CHCTeMbi), npHBOAHmee k AajibHenuiHM  

HepBHO-nCHXHMeCKHM HapyilieHHHM.

IV. Oco6eHHOCTH MbllUJieHHfl 6oJIbHbIX

IllH304)peHHH, OAHaKO, He orpaHHMHBaeTCH 3THMH chm- 
riTOMaMH. /(pyroH CTopoHoft ee pa3BHTHH hbjihctch oco6an 
4>opMa MbiuiJieHHH h MyBCTBOBaHHH, KOTopyio A . Ejieiuiep Ha- 
3BaJl ayTHCTHHeCKHM MbIUUieHHeM [4 ]. H n x e  MU OCTaHOBHMCH 
Ha ero oco6chhocthx noApo6Hee. K opotko  roBopn, oho CB«3aHO 
co CBoero poAa o6pameHHocTbio BHHMaHHH He bo bhcuihhh, a bo 
BHyTpeHHHH AymeBHUH MHp h c HapyuieHHHMH Tex npoueccoB  

MbiuiJieHHH, KOTOpbie CBOifcCTBeHHbl COBpeMeHHOMy 3AOpOBOMy 
MejioBeKy. Bjienjiep OTMeMaji, mto s to  MumjieHHe no HeK0T0puM  
noKa3aTejiHM b 3HaMHTejibHOH CTeneHH cxoaho c MbiuuieHHeM 

nepBo6biTHbix HapoAOB (a  b HeK0T0pux othouichhhx —  npoTH- 
BonojioacHo eMy). IT pH stom MepTbi ayTncTHMecKoro MbiuuieHHa, 
Ha6JnoAaeMbie y HapoAOB hphm hthbhoh KyjibTypbi, cHJibHee 

BbipaaceHbi TorAa, KorAa 3th HapoAU acHByr b He6jiaronpHHTHUx 
yCJIOBHHX H OTJIHMaiOTCH MeHbUIHM 3AOpOBbeM. 3T0 B KaKOft-TO 
Mepe Taicace yKa3UBaeT Ha poactbo  ayTncTHMecKoro MunuieHKH 

C TeM OCJia6jieHHeM (J)yHKLlHfi ueHTpaJlbHOft HepBHOH CHCTeMbi,



KOTopoe oTM eqaeTca n p n  Taacejibix cj>opMax uiH 30 (j)peHHH b Han- 
6 ojiee BbipaaceHHbixflaTOJiorMHecKMX ee CHMnTOMax.

AyTM3M, n o  MHeHMio pnaa  ncnxnaTpoB , hbjihctch  H an 6 o -  
jiee  o 6 iumm h THnHHHMM npoaBJieHweM iuH 3ocj)peHHH. TaK,
C. (p. CeM eHOB [30] nnu ieT , h to  ayTM3M «H a n 6 ojiee no jiH o  o t -  

paacaeT H030Ji0 rHHecicyK> cneiiH ({)H K y uiH3ocj)peHHH, hccm otph  

Ha Bee p a3H oo6 p a3He ee  k jih h h h cc k h x  npoaBJieHHH».
M b i 6 yz*eM Hwace roBopH Tb b och o bh o m  o Tex, 6 ojiee nacTbix  

4>opMax uiH3o 4>peHHH, KOTOpbie em e  EpyxaHCKHtf CBH3biBaji 
C «p a 3BHTHeM JIHHHOCTH». O H  p a 3JIHHaJI flBa THna UIH304>peHHH: 
1)  TOKcnqecKyio, H acTynaiom yio  HeoacHaaHHO, c nojiHbiM  H apy - 
uieHHeM  c o 3HaHHH, h 2) MejxneHHo p a3BHBaiomyK>ca ( « p a 3BHTHe 

JIHHHOCTH»). n P H 3T0 M OH 0 6 p a 3H0  CpaBHHBaJI ncHXHHecKyio 

AeaTejibH ocTb qejioBeKa c 3epKajiOM , OTpaacaiomHM aeHCTBHTeJib- 
HocTb. B nepBOM cjiynae o h o  p a 3 6 HBaeTca h noc jie  3a 6 ojieBaHHH  

oTpaacaeT ee yace b BH^e p a3o 6 m eH H bix Meacay c o 6 otf ocko jikob . 
T n n  ace, o 6 o 3HaHaeMbiH hm KaK « p a 3BHTHe j ih h h o c th » ,  o h  cpaB - 
HHBaji c MejxneHHbiM H3 rn 6 aHHeM  oTpaacaiomeM noBepxH ocTH , 
KOTopan H aqH H aeT^aBaTb H eBepH oe, h o  Bee ace KaK-TO CBH3aHHoe  

b o ^ h o  ue jioe  oTpaaceHHe £etfCTBHTeJibHOCTH. M m ch h o  TaKOH xa- 
paKTep H3M eHeHHH h  TH nnqeH  jw h  ayTHCTHHecKoro MbiuuieHHfl.

B qeM ace c o c to h t  o c o 6 c h h o c th  ayTHCTHHecKoro MbiuiJieHHH? 

M b i KOpOTKO H3JIOaCHM e ro  OCHOBHbie MepTbl. O h h  HHTepeCHbl 
CBOeH npOTHBOpeqHBOCTblO.

C oflHoft cTopoH bi, b 3tom MbimJieHHH, KaK Mbi yace 

roBopnjiH, em e  E jien jiep  otm cth ji nepTbi, c 6jm acaiom H e e ro  

c n ep B o6 biTHbiM M biuuieHHeM. Ilo c jieA H ee  n o 3ace 6 biJio xo p o iu o  

onncaH O  JleBH-EpioJieM  [12]. r ip aB ^a , J leB H -E p io jib  nepBO H a- 
HajibHo cqHTaji, hto s to  MbiiiiJieHHe npH H unnH ajibH O  OTJiHHaeTCH 

o t  coBpeM eH H oro, hto H eBepH o, ho BnocjieacTBHH oh caM  

OTKa3ajica o t  TaK oro p e3K oro  p a 3rpaHHHeHHH.
M to  xapaicrepH o ju in  3T oro  MbiiiuieHHH? K aK 0 B0  e ro  o t jih h h c  

o t  o 6 biHHoro MbiuuieHHH coB peM eH H oro  KyjibTypHoro nejioBeKa?  

B 3tom  MbiuiJieHHH aon ycK aeT ca  o 6 i>eflHHeHHe p a 3JiHHHbix HBJie- 
h h h  h npeflMeTOB Ha o c h o b c  HenoHHTHbix HaM npH H un n oB . TaK, 
HanpH M ep, MeKCHKaHCKne HHfleHUbi oToacaecTBJiHJin y rpeH H io io  

3Be3^y, Mane h ojieHH. JOacHoaMepHKaHCKMe HH^eHUbi 6 o p o p o  

yTBepacaajiH, h to  o h h  n o n y ra n  apapa . Kor/ia hx cnpam H B ajin : 
«Bbi npoH cxoO TTe o t  ap ap a? » O h h  roBopHJin: «H e T , mm caMH —  

a p a p a ». K o m a  h x  cnpau iH B ajin : «B b i  npeB pam aeTecb b apap a? »  

O h h  roBopHJin: «H e T , mm —  n p o c r o  a p a p a ».
HaM 3T0 He COBCeM nOHHTHO. Ho, OHeBHflHO, 3TO OToac^e- 

CTBJieHHe OCHOBaHO Ha TOM, HTO SMOUHOHaJIbHO JUIH HHX 3TH
npe^M eTbi h  h b jich hh  KaK-TO 6 m jih cBH3aHbi, a A H ^ e p e H U H -
aUHH HX Ha OCHOBaHHH 0 6 'beKTHBHbIX JIOrHHeCKHX npH 3HaKOB 

He n po H 3BQ4 HJiacb.



MHTepeCHbIM HBJiaeTCH TO, MTO, H a n p M M e p , B 3T0M MblLU- 
jieHMM npeflCTaBJiaeTca B03M0XHbiM npMcyTCTBMe MejioBeKa o a - 
HOBpeMeHHO B pa3HbIX MeCTaX. flpKMM npMMep MOXHO BMfleTb 

b care /jpeBHMx MCjiaHaueB o H0pBexcK0M bmkmhtc OpMTbo- 
4>e [ 8], O h  OTnpaBMJica b njiaBaHMe, a 3jiom KopoJib Xejibre  
npM3Baji j iByx KOJiny hmm nory6MTb ero. B Mope Hanajiacb 6ypa, 
ho OpMTbocj) HoraaajiCH o npMMMHe, BJie3 Ha MaHTy m yBMAeJi, mto 

KpyroM Mope cnoKoiiHoe m TOJibKO BOKpyr ero Kopa6ji5i 6yuiyiOT 
BOJiHbi, a HeaajieKO mibiBeT kmt m Ha HeM ctoh t £Be KOJmyHbM. 
Oh HanpaBMJi Kopa6jib Ha hmx m y6MJi mx, m b 3to  x e  BpeMfl 
o6e KOJiayHbM b HopBerMM CBajiMjiMCb c Bojiiue6Horo noM ocra  

c nepeiiOMJieHHbiMM cnMHaMM.
UejibiM p aa  TaKMx HejiorMMHOCTeft m oxho  3aKOHHO pac- 

CMaTpMBaTb KaK HeHOCTaTOMHoe BHenpeHMe b o6mecTBeHHoe 
MblLUJieHMe 3JieMeHTapHbIX 3H3HHM O 3aKOHOMepHOCTHX npM- 
poflbi. 06o6m eH H o roBopa, coBpeMeHHbiM MejioBeK ao jixeH  
06'beHMHHTb ripeflMeTbi He no 3M0UM0HajibHbiM cbomm no6y x # e -  
hmhm m accouMauMHM, a mcxohh M3 jiorMKM m HaKonjieHHoro 
06mecTB0M onbiTa, K0T0pbiM, HanpMMep, noKa3biBaeT, mto npea - 
MeT He M oxeT HaxoaMTbca b ojiho  m to  x e  BpeMH b pa3Hbix 
MecTax. Ho b nepB06biTH0M MbiuuieHMH 3tm 3anpeTbi eme noMTM 
OTCyTCTByiOT M MaCTO MX HeT M B paHHeM fldCKOM MblLUJieHMM.

y UJM304)peHMK0B, B pe3yJlbTaTe pa3BMBLUeMCH y HMX nCM- 
X0JI0rMMeCK0M M30JIHIIMM OT 06meCTBa, 3TM 3anpeTbI BHOBb 

CHMMaiOTCH M, MbIUJJieHMe B TOft MJIM MHOM Mepe npM6jIMXaeTCfl 
k nepB06biTH0My b 3 3 b m cm m o c tm  o t  4>opMbi 6ojie3HM, ee CTeneHM 

M KOHKpeTHbIX yCJIOBMM, B KOTOpbIX XMBeT HJIH XHJI 60JIbH0H5).
A pyraa  oco6eHHocTb b MbiuiJieHMM uiM30(})peHHK0B 0Ka3bi- 

BaeTCH napa^oKcajibHO np0TMB0n 0ji0X H 0M. B to  BpeMH, KaK 
y H apo;ioB  c npMMMTMBHOM KyjibTypoM MbiuiJieHMe npeMMyme- 
CTBeHHO 06pa3H0e, IUM30(|)peHHKM MbICJIflT npeMMymecTBeHHo 

CJIOBeCHO M MaCTO Ha 3T0M OCHOBaHMM fleJiaiOT 3aKJIK)qeHMH 
coBepmeHHo MHbie, qeM caejiajin 6bi Mbi. M3BecTHbift ncMXH- 
aTp n . B. TaHHyuiKMH KaK-To AeM0HCTpMp0Baji HaM 6ojibHyio, 
paccKa3biBa«, mto y Hee BpeMeHaMM «ccbixaeTCfl cnMHa», oHa 

yMeHbiuaeTCH, noKpbiBaeTca iijhtom m npeBpamaeTca b qepena- 
xy. EoJibHaH xmtpo nocMOTpejia Ha Hero m cKa3ajia: «A  mto, 
no BameMy, 3Toro He M oxeT 6biTb? 3HaMMT a cyMacuie,miiafl? 
A  cyMacmenium m Bce m oxho !». 3 t o  He 6buio uiyTKofi, m CKa3aHo

5) riocJieAHee HHTepecHo HAJnocTpMpyexcH oiwofi aerrajibio b thiimhhom juw  
mH3CxJ)peHhh 6pene B03aewcTBM5i (6pea, Kor^a 6o;ibHOMy KaaceTCfl, hto Ha Hero 
BoanertCTByeT k to -to  nocTOpoHHwii). B 20-x rr. y 6ojibuiHHCTBa MaJioicyjibTypHbix 
6oJIbHblX B03JieftCTBHe O&bHCHflJIOCb KOJlflOBCTBOM. C  JIOffbeMOM KyjIbTypbl (30- 
40-e rr.) 60JibuiHHCTB0 o&bflCHeHHft cBOAMJiocb k rMnH03y. noaxe nacTO 6o;ibHbie 
crajiH roBopHTb o Jiynax.



6biJio Bcepte3. 3<aecb ABa pa3jiHMHbix noHHTMH, KOTOpbie Mbi 
BKJia^biBaeM b cjiobo «m o x h o » , eio BocnpnHMMajiMCb 6e3 pa3^e- 
JieHHH. Ho, HanpHMep, b aHrjiMMCKOM H3biKe MMeeTCH jjaxe ^sa  

pa3JiHMHbix cjioBa, cooTBeTCTByiomMX HaineMy cjioBy «m o x h o »:  
«can » n «m ay », m ohm mmciot pa3JiHMHbiw cmwcji. IlepBoe  
CJIOBO 03HaMaeT, HTO MMeeTCH (J)M3MMeCKaH B03M0XH0CTb MTO-TO 
c^eJiaTb, a BTopoe —  mto m to-to pa3peiuaeTca c^ejiaTb mjim 
mto .aeficTBMe He HaKa3yeTCH. rio-pyccKM, 06a stm noHHTHH 
BbipaxaiOTCH OAHMM CJIOBOM «MOXHO», H 60JIbHaH HeBOJIbHO, 
non BjiHHHHeM 6pe.aa, nojiMeHMJia ojihh cmwcji apyrMM. FIcm- 
xMMecKw 6ojibHbie He HaKa3biBaioTca (mm «m o x h o » —  «m a y »),  
TaK KaK ohm He OTBenaioT 3a cbom acmctbmh. Ho 3to , kohcmho, 
hc 3H3MMT, mto OHM MMeioT CMJibi caeJiaTb mto yrojiHO («c a n » ),  
TaK KaK CMJibi mx, KaK m y Bcex, orpaHMMeHbi. 3/iopoBbie jiioah  
yMeioT pa3JiMMaTb 3TM cjiyMaM, m Mbi ynoTpe6jiaeM oaho  m to  
x e  CJIOBO, B 3aBMCMMOCTM OT Sa^aHM, nO-pa3HOMy, TaK KaK 
npoBcpaeM cmwcji HarjiaaHbiMM accouMauMHMM.

riepBo6biTHoe MbiinjieHMe, Hao6opoT, b ochobhom  He cjio - 
BecHoe, a HarjiaaHoe, m b stom  othouichmm «ayTMCTMHecKoe» 
MbiuiJieHHc OKa3biBaeTC« y x e  He cxoahwm , a npoTMBonojioxHbiM  
nepB06biTH0My. H s to t  napaaoKc He06x0i*HM0 o6i>HCHHTb.

V. CHCTeMHbie 0C06eHH0CTH ncHxoJiorHH 
n p w  IU H 3 0 (})peH M H

n o n p o 6yeM nojjoMTH Tenepb k KapTHHe uiH30(|)peHHM, mcxo- 
ah M3 npe^CTaBJieHMH o noBeaeHMM m MbiuuieHMM KaK o uejiocT- 
HOM CMCTeMe. M bi AOJIXHbl npM 3T0M yMMTblBaTb 060CH0BaHH0e 
Bbiuie nojioxeHMe 06 mctom aemoctm m paHMMOCTM HepBHoii 
CMCTeMbi, KOTOpbie AOCTMraiOT MaKCMMajibHbix CTeneHeM npn  

THxejibix 4>opMax 3a6oJieBaHHH.
KaK x e  AOJixHa oTpaxaTbcn MCTomaeMocTb HepBHOM c h -  

CTeMbi Ha noBe^eHMM MejioBeKa b Tex o6jiacTHx, rae OHa em e 
He npHBOAHT ero k 3anpej*ejibH0My topmoxchmio? Y  MejioBe- 
Ka c 6ojiee cjia6oM HepBHOM cmctcmom eme jxo HacTynjieHMH 
pa3JiMToro 3anpeAejibHoro topm oxchh h  y x e  JierMe npoMcxo^MT 
TopMoxeHMe oxaejibHbix peaKUMM. HanpMMep, cjia6bm b HepB
HOM OTHOiueHMM MejioBeK, BbiCTynan nepea ayanTopMeft, KOTOpan 
npMHHJia ero H eapyxejiio6HO, KaK npaBMJio, 6yaeT b jjajibHeMineM 
M36eraTb hobwx BbiCTynjieHHM. m ero CTpeMJieHMe no^ejiMTbCH 
CBOMMM MbICJIHMM 6yaeT 3aTOpMOXeHO CTpaXOM, MyBCTBOM Ha- 

npHXeHMH, yTOMJieHHH M T. A. HeJIOBeK x e  nOJIHOKpOBHbIM, 
HanpoTMB, CKopee noHjjeT b 6oh, 6yaeT OTCTaMBaTb cbom M^en, 
BbiCTynaTb CHOBa m cHOBa. 3j*ecb HaM, kohcmho, npnxojiMTCH 
b M3BecTHOM Mepe 3KCTpanoJinpoBaTb Ha ncMXMKy MejioBeKa to ,



HTO nOJiyHCHO B OnblTe Ha XMBOTHbJX, KaK 3T0 C OCHOBaHHeM 
AejiajTH b aHajrorMHHbix cjiynanx h cJ)H3Hojior M. n . flaBJiOB, 
h ncHxwaTp 3 . KpenMep (cm ., H anpM M ep , pa6o ™  riaBJioBa 
h KpeqMepa 06 m ctcp m h ), m pnix apyrH X  MCCJie^oBaTCJieM.

Mto npOMCXOHHT C paHHMbIM M CKJIOHHbIM K TOpMOXeH MK> 
MejiOBeKOM? y  Hero npoMCXOjxMT xcctkmm o t 6op noBeaeHHecKMX 
peaKUMH. IlpejiCTaBJieHHe 0 6  oT6ope b HepBHOH cmctcmc, t . e. 
0 6  o i 6ope H,aeH h peaKUMH, aaBHo 6bijio pa3BHT0 paaoM aBTopoB, 
b qacTHOCTM K. A. THMHpH3eBbiM [32| (o t 6op HAen), A. A. Eo- 
maHOBbiM [5] («rejxoHMMecKMH o t6o p ») m Ap. [35j. B jiaHHOM 
CJiynae h Mbi mmccm aejio c noaaBjieHHeM Bcex peaKUMH, yBejin- 
MMBaiOUiHX Te COnpMKOCHOBeHHH C BHeillHHM MMpOM, KOTOpbie 
BOCnpHHHMaiOTCH MHAMBM/iyyMOM KaK Hc6jiarOnpMHTHbIC. flCHO, 
mto MeM 6ojiee cjia6oM HepBHOM cmctcmom oSjia^aeT MejioBeK, 
TeM 60JlbLU e KOHTaKTOB C BHeLUHeM CpeAOM, BOCnpMHMMaeMbIX 
mm KaK nepeHanpnraiomMe m paHHiuwe ero. Oh nocTeneHHO 
coKpamaeT CBoe conpMKocHOBeHMe c OKpyxaiciuMMM jiMuaMM, 
nocKOJibKy MHorne M3 hmx, B0JibH0 mjim HeBOJibHO , ero TpaBMM- 
pyiOT. ripOHCXOHMT TO, MTO npOMCXOAHT C KyCKOM KaMHH B MOpe. 
y  nocjiejiHero BbmaiomHecH yrjibi yaapwoTCH Bcero Maine m o t -  
6MBaioTCH, 6jiaro.aapH neMy KaMeHb nocTeneHHo npeBpaiuaeTca 
b rajibKy co cniaxenHbiMM KOHTypaMM m c HaMMCHhineft noBepx- 
HocTbio npn .aaHHOM o 6:beMe. To x e  nponcxojiHT m b CJiynae 
T0pM0XeHM5I peaKUMM C paHHMbIM MejiOBeKOM. Ero nOBepXHOCTb 
COnpMKOCHOBeHMH C BHeillHMM MMpOM CBOAHTCH K MMHMMyMy, 
C03HaBan TMnMMHoe m n  IUM30MA0B CHMXeHMe KOHTaKTHOCTM, 
KOTopoe OAHaKO M oxeT jio jiro  eme He MemaTb 6oraTCTBy 
BHyTpeHHeM XM3HM. Ho COUMaJIbHbie CBH3M B 3H3MMTeJIbHOM CTe
neHM pByTCH, MeM M 06'bHCHHeTCH HCMe3H0BeHMe Bbipa60TaHHbIX 
KyjibTypoft orpaHMMeHMft b MbiuiJieHMM.

Bee HauiM 3HaHMH CBH3aHbi c onpeaejieHHbiMM accouMa- 
TMBHbIMM 3JieMCHTaMM. KaXJJOe CJIOBO MMeeT MHOrO aCCOUMa- 
UMM [23], KOTOpbie n03B0JIHK>T nO-pa3HOMy n0JIb30BaTbCH 3TMM 
CJIOBOM B pa3HbIX CJiyHaHX. npMMep 3T0My Mbi y x e  BHaejIM 
b oTAejibHOM cjioBe «m ox h o ». 3 t o  cjiobo Mbi ynoTpe6jiaeM no- 
pa3H0My, B 3aBMCMM0CTM OT TOrO, KaK OHO BblCTynaeT B pa3HbIX 
CMTyaUMHX B CBH3M C pa3HbIMH accouMauMHMM. Ho npM nOBbl- 
IIieHHOM T0PM03MM0CTM 3TM aCCOUMaUMM, OKpyxaiOIUHe CJIOBO, 
oTnanaioT, m AHcjxfrepeHUMauMH MHoro3HaMHbix cjiob cTaHOBMTca 
IBTpV/IHMTCJIbHOM. IlpM 3T0M MblUlJICHMe CJIOBaMM COXpaHHeTCH 
KaK Han6oJiee 3kohomhoc m MeHee MCTomaiomee.

fla jiee , mcjiobck n0JiH0Kp0BHbiM, c 6ojibuiMM MHTepecoM 
k BHeuiHeMy MMpy, c 6ojimhhm 3anacoM cmji, mhtchcmbho 
m oxoth o  Ha6MpaeT 6oraTyio HH([)opMauHK> m3 BHeuiHero MMpa, 
BocnpMHMMaa ee 6e3 6oJibiiiMX ycMJiMM. HanpoTMB, y juoacm



c MCTomaeMOM HepBHow chctcmom npouecc 3anoMHHaHMa npo - 
mcxoamt Tpy^Hee, m Jierne (JwKCtfpyioTCH Ha^ojiro b co3HaHMM, 
jierne BcnoMMHaioTCH cfraKTbi, CBH3aHHbie M ex^y  co6oio b KaKyio- 
to  CMCTeMy. Ha 3tom 0CH0BaHa MHeMOHMKa — yqeHwe o 3an o -  
MMHaHMM. Jlio6afl rMnoTe3a, jno6aa cxeMa hbjihctch He TOjibKO 
n0Jie3H0H, KaK 06'bHCHeHHe HBJieHHH, ho 6jiaroaapH CBH3yiomeM 

pOJIM B OTHOLUeHMM pflfla $aKTOB OHa UeHHa M KaK MeTOA JU\H 
3anoMMHaHMa; OHa MrpaeT MHeMOHMMecKyio pojib ;uih lum30m- 
a o b , t. e. jimu 3AopoBbix, ho HecKOJibKO 6oJiee 6jim3kmx no TMny 

k LUH3o4>peHM[KaM. ll03T0My y TaKHx jimu Macro oTnaaaioT Bee 
HenpOMHO CBH3aHHbie 3JieMeHTbI MH(j)OpMaUHM M COXpaHHIOTCfl 
npeMMymecTBeHHo Te, KOTopbie CBH3aHbi M exay co6om b KaKMe- 
to  cxeMbi h rMnoTe3bi.

3Ta MCpTa H OTMCMaeTCH PHHOM aBTopoB, m b nepByio 

oqepeab 3 . KpcMMepoM, KaK xapaKTcpnan ajih lum30haob m ju\h 
COXpaHMBLLIMX HCHOe C03HaHMe lUH30(j)peHMK0B. TaKafl CXeMaTM- 
3auM» cnoco6cTByeT h pa3BMTMio TMnHMHoro y3KOHanpaBJieHHoro 
4>aHaTMMecKoro xapaKTepa, hto Toxe nacTo BbiCTynaeT KaK tm- 
nMMHoe ;uih iiim30maob HBJieHMe. Ho, rjiaBHoe, mto npoMCxo^MT 

npw pa3BMTMM y x e  onwcaHHoro naranorMMecKoro npouecca, —  
3to  noTepn couwajibHbix CBH3eM. CouwajibHbie CBH3M no3BOjiaioT 
MejiOBeKy McnpaBJiHTb CBoe noBeaeHHe m cbom npe/urraBJieHMH, 
HCXOAH M3 MCTOpMMeCKM CJIOXMBIUMXCH B3rjI*mOB, M3 MHeHMM 
oKpyxaiomMx m m3 oKpyxaiomeM cpejibi. M e x ^ y  TeM yMeHb- 
uieHMe CB«3eM c oKpyxaiom ett cpejioft, m b nepByio OMepeab 
counajibHbix, CHMMaeT 3 to t  KOHTpojib mjim aejiaeT ero oqeHb 

cjia6biM. H H om a, npaB^a, pejuco, 3 to t x e  npouecc OT6pacbi- 
B8HMH MeHee npOMHbIX yCJIOBHbIX CBH3eM M aCCOUMaUMM, KaK 
3to hh napa^OKcajibHO, M oxeT npMBo^MTb m k 6ojiee tomhwm  

cyxaeHMHM. HHTepecHo cpaBHMTejibHo HeaaBHee Ha6jiK>aeHMe 
H. M. OeM reH6epra [33]. Oh o 6HapyxMJi, mto y onpeaejieHHoft, 
AOBOJibHO 6ojibiuoft KaTeropMM 6ojibHbix iun30(})peHMei! oTMena- 
eTca HapymeHMe BepoflTHOCTHoro np0rH03np0BaHMH, TMnMMHoro
JUW 3AopoBoro MejioBeKa. M bi n0AC03HaTejibH0 CMcreMaTMqec- 
km np0rH03MpyeM BepoHTHbie npeacTOHiune co6biTMH, ouchkm  

npeAMeTOB M T. n. B 3aBMCMMOCTH OT BOCnpMHTMM HaCTOHmerO 

MOMeHTa, npMBblMHblX aCCOUMaUMJ! M T.A. TaK, eCJIH Bbl CMflMTe 
B KOMHaTe, 3anOJIHeHHOH JHOAbMM, HeOXM^aHHOe npMKOCHO- 
BeHMe k BaiueMy njieMy MejioBeKa, noaoiueaiiiero  C3aaM, Bac 

He 06ccn0K0MT m b u  npocTo noHHTepecyeTecb, kto k BaM n o -  
aoiueji. Ho TaKoe x e  npHK0CH0BeHMe b nycTOM KOMHaTe, m e Bbi 
CM^MTe 3a pa6oToft m He 3aMeTMJiM, KaK k to -to  Boiueji, 3aMacTyio 
3acTaBMT Bac B3AporHyrb, a HeKOTopbix a a x e  cepbe3HO HanyraeT.

OeM reH6epr npoBO^MJi onbiTbi c 6ojibHbiMM m 3aopobwmm  

JIIOAbMM, Ha6jIK>AaH, KaK OHM OUeHMBaiOT CpaBHMTeJIbHbIM Bee
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AByx npeAMeTOB. npeA^aBJiajiMCb ABa cxoahmx npeAMeTa pa3HOM 

BejiMMHHbi, HanpMMep, ABa UMJiMHApa, no bmay K axyuw eca  
CAeJiaHHbiMH M3 oAHoro m Toro x e  MaTepMajia, oamh 6ojibiuero, 
a ApyroM MeHbiuero pa3Mepa, ho TeM He MeHee 0AMHaK0B0r0 
Beca. 3AopoBbie jiioam, HeoxMAaHHo o6HapyxMB, mto 6oJibiuoM 

umjimhap Jierne, neM 3T0 mmm npeAnojiarajiocb, oueHMBajiM ero  

KaK 6ojiee jierKMM, HeM umjimhap MeHbiuero pa3Mepa. 3Aecb 
BepOHTHOCTHOe np0rH03Mp0BaHMe BBOAMJIO MX B OUJM6Ky. Ha- 
npOTMB, 60JlbLUMHCTB0 60JlbHbIX !IIM30(f)peHMeM 3T0M 011IM6kM 
He Aejiajio m npaBMJibHo oueHMBajio 06a UMJiMHApa KaK MMeiomMe 

OAMHaKOBbiM Bee. OeM reH6epr o6tjHchmji 3to pacxoxAeHMe KaK 

pe3yjibTaT HapyiueHMa cn0C06H0CTM k BepoaTHOCTHOMy nporHO- 
3MpoBaHMio. floTepa TaKOM cn0C06H0CTM Taicxe hbho CBH3aHa 

c yTpaTOM p«Aa ycjioBHbix CBH3eM (pa3Mep — Bee), MeHee npon- 
Hbix, H.eM ApyrMe, ho nojie3Hbix b 6ojibuiMHCTBe cjiynaeB XM3HM 
(xoth MMeHHO B AaHHOM CJiyHae OHM M npMBOAMJIM 3AOPOBWX 
JllOAeM K OIUM6omHUM 3aKJIK>HeHMaM). 3AeCb Mbi TaKXe BMAMM 
nOATBepXAeHMe CeJieKUMM yCJIOBHblX CBa3eM y lUM30(j)peHMK0B, 
KOTopaa npMBOAMT k yTpaTe MeHee npoMHbix M3 hmx, MeHbiue 
3aTparMBaa 6ojiee npoHHbie.

KaK bmaho, AeJio He orpaHMHMBaeTca TOJibKO couMajibHU- 
mm CBa3aMM. M 3To MMeeT 6ojibiuoe 3HaneHMe Ana KapTMHbi 
3a6ojieBaHMa. CoKpameHMe «noBepxHocTM conpMKOCHOBeHMa» 
c BHeuiHeM cpeAOM yBejiMHMBaeT JierKOCTb B03HMKH0BeHMa 6pe- 
AOBblX MAeM, MJIJH03MM M raJUIIOUMHaUMM M ApyrMM nyTeM. 
B HaiueM BocnpMaTMM BHeuiHero MMpa mu JiMiiib peAKo, b BMAe 
MCKjnoqeHMa, Ana ono3HaBaHMa npeAMeTa nojib3yeMca 6ojiee mjim 
MeHee nojiHOM MH(J)opMauMeM[ o HeM. IoBopa no Tejiecj)OHy, m u  

MAeHTM4)MUMpyeM roBopam ero c M3BecTHbiM HaM jimuom no ro -  
jiocy. Ho m BCTpeqaa 3HaKOMoro Ha yjiMue, m u, no 6ojibiueii 
qacTM, y3HaeM ero no HeMHorMM npM3HaK8M — no CBoero poAa 

«BexaM », KaK 3mmom no peAKo paccTaBJieHHbiM BexaM y3HaiOT 
Aopory, 3acunaHHyio CHeroM. H3BecTHbiH cicyjibnTop m apxeo- 
jior M. M. TepacMMOB b CBoen KHMre o B0CCTaH0BJieHMM JiMua 

no Hepeny OTMenaeT, mto AJia y3HaBaHMa JiMua (HanpMMep, Ana 

ono3HaHMa y6MToro) HyxHO BocnpoM3BecTM no Mepeny He Bee 

npM3HaKM 3Toro JiMua, a JiMiub HeKOTOpbie, HaM6ojiee BaxHbie —  
T oxe  CBoero poAa «BexM». Ecjim mu cjihiumm HeqeTKO npoM3- 
HeceHHyio c|)pa3y, m u T oxe  BoccraHaBJiMBaeM ee no «BexaM». 
Ecjim Bex HeAOCTaTOMHo, Mbi, nuTaacb yjioBMTb 3HaneHMe cj)pa3U, 
MHorAa HeBOjibHO noAcraBJiaeM He t o t  cmucji, kotopum  b Hee 

BJioxeH, a mho#, ho Bee x e  yKjiaAUBaioiuMftca b Te x e  3ByK0Bbie 

BeXM, KOTOpbie Mbi yJIOBMJIM. B 06bIAeHH0M XM3HM T3KMe CJiyMaM 
HepeAKM. XapaKTepHa b stom othoiuchmm myTKa, xoAMBiuaa 

b cBoe BpeMa b oahom TeaTpe no noBOAy AOBOJibHO TajiaHTjiM-



Boro aKTepa, o6jiaAaBLuero, OAHaKO, n jioxow  AHKuneM. n o  xoAy 
acmctbmh (oh  n rpaji po jib  no jiM uew cK oro  MMHa, p acc jie^ y iom ero  

npecTyn jieH H e) oh AOJiaceH 6biJi npoM3HecTM cj)pa3y: «C o6 p aT b  
Bcex pbiacMX». OAHaKO 3pHTejin Ha peneTHUHH HKo6bi ycJibimajiM: 

«Y 6 paTb  CHer c KpbiuiM». Ero n o n p o cn jin  npoM3HecTM cj>pa3y ac - 

Hee, m b 3to t  pa3 ycjibuuajiM : «Pa3AaTb BceM jibiacH». KaK bhahm, 
Haw6ojiee 3aMeTHbie c jiorw  c yaapH oft rjiacHow oneHb noxoacw bo 
Bcex Tpex 4>pa3ax, a ocTajibHbie pa3jiHHaK>Tca 6ojibm e h jie rK o  

AOCTpaMBaK)TCH b yMe ru ioxo paccJibimaBLUHM mx cjiyiuaTejieM  
n o  CBoeMy np0H3B0jiy.

Ho HeAoyneT Bcex 3JieivieHT0B BocnpHHHMaeMoro o 6i>eK- 
Ta MOXeT 06'bHCHHTbCH He TOJlbKO HeAOCTaTKaMH BOCnpMHTMH, 
HO H nOHH>KeHHeM BHHMaHMH. IlpVl 06paiUeHH0CTH BHMMaHMH 
b cboh nepeacHBaHHH (ayTH3\f) H3 oKpyacaioiuero MHpa yjia- 
BjiHBaeTCH jim iib HeMHoroe h npn stom  to , mto Haw6ojiee 
MHTepecyeT 6ojibHoro. B HaMajie copoKOBbix roAOB BpaH M. 
exaji Ha MeTpo c 6ojibHbiM LUH3ocj)peHHeH B. riocjieAHHH, Bbittaa 
M3 BaroHa, o 6paTHJica k BpaHy: «Bbi bhacjih HOMep BaroHa? 
O h 6biJi 913!» (u n ^pb i 9 h 13 hmcjih ajih 6o;ibHoro o co6oe 
CHMBOJiHMecKoe 3HaMeHne). H o BpaM CKa3aji: «HeT, HOMep 6biJi 
139.» 3 to  AewcTBMTejibHo 6biJio TaK: b to  BpeMH eme He 6buio 
Ha jihhhh BaroHOB c HOMepaMH CTOJib 6ojibiunMH, KaK 913. 
BoJibHoft ace OTMeTHJi Jiwuib to , mto 6buio eMy BaacHO — 
HajiMMne 3tmx uh4>p (9 h 13), a hx nopaAOK ero He HHTe- 
pecoBaji h oh JierKo ero nepenyTaji. OAHaKO, BocnpHHHBiiiH 
HOMep HenpaBHJibHo, AaJiee yace oh HacTawBaji Ha npaBHJibHoe™ 
CBoero BocnpnHTMH, noKa He y6eAHJica, mto tslkvix H0Mep0B eme 
Boo6me HeT. CnyMaft caM no ce6e He3HaMMTejibHbiM, ho OMeHb 
xapaKTepHbffi. CoKpamaa CBoe BocnpMHTue BHeuiHero Mupa, 
60JibH0M M36MpaTe;ibHO nojib3yeTC« JiMiub HeMHorMMM «on op - 
HblMM» BexaMM B BOCnpMHTMM. A  TaK KaK MX MHCJIO pe3KO 
CHMaceHO (3a CMeT CHHaceHna bhmmbhmh k BHeuiHeMy MMpy), 
TO OH JierKO AOCTpaMBaeT BOCnpHHHTOe COOTBeTCTBeHHO CBOMM 
y x e  C03AaBlUMMCH nCMXOJlOTMMeCKMM KOHCTpyKUHHM, HanpMMep, 
OTOacaeCTBJIHH pa3J!MMHWe JIMUa no HeMHOrMM CXOAHbIM Hep- 
TaM, corjiacHO pa3BHBiueMycfl 6peAy npecJie^oBaHMH (kotopm h 
b 3tom OToacaecTBJieHMM nojiyMaeT AaJibHeftmee noATBepacAe- 
HMe m pa3BHTHe), mjim npMHMMaH cJiyMaiiHo ynaBuiMM 6jimk 
o t  3aKpbiBaeMoro b coceAHeM ju w e  oKHa 3a acwBoe cymecTBo, 
3a TaHHCTBeHHbiM JiyM m t .a .  3aopobwm MejioBeK TaKace noAaa- 
eTCH TaKMM MJ1JHC3MHM, ho JierKo mx wcnpaBJiaeT KaK 6jiaroAap« 
C06CTBeHH0ft KpMTMMHOCTM, KOTOpafl OCHOBaHa Ha BOCnpMHHTblX 
o t  o6mecTBa npwHunnax, TaK m 6jiaroAapa cpa3y ace nymeHHOMy 
B XOA MeXaHH3My paCIXJMpeHMH flaHHblX BOCnpMHTMH, MT06bI 
BbiacHHTb, KaK npoM3oiujio co 6biTMe, npoTMBopeMamee 3Apa-



BOMy CMbicjiy. TaK, KaH.aM.aaT HayK A. coo6lumji cjiejiyiomMH 

cjiynaM oiiiM6oHHoro BocnpMaTMa. I1o3aho B03Bpamaacb aomom, 
oh 06bHH0 pa3AeBajicH b TeMHOTe, Tro6bi He pa36yaMTb MaTb, 
cnaBiuyio b coce^HeM KOMHaTe. Ojxewxy oh Bemaji Ha cnHHKy 
CTyjia, KOTopyio BHiieji KaK TeMHyio nojiocy Ha cj)OHe ctchw , 
HeMHoro 0CBemeHH0M M3 OKHa («B exa »). OjiHaacabi, Koraa oh  
Bemaji o,aeacay, oh£ HeoacMjiaHHo ynajia Ha noji. OKa3ajiocb, mto 

A. npuHHJi 3a cnHHKy CTyjia TeHb o t  nepeKJiaaMHbi Ha oKHe 

(ynaBiuyio Ha CTeHy), TaK KaK b TeMHOTe 6biJio TpyaHO oueHMTb 
paCCTOHHHe. EoJIbHOM ace, He CKJIOHHblM K KpHTHKe, MOr 6bl MC- 
TOJiKOBaTb na^eHMe oaeacabi Jiio6biM 06pa30M, cooTBeTCTByiomMM 

ero 6peixoBbiM 06pa30BaHMHM.
Mto ace noJiynaeTca? Bee npMo6peTeHMH, KOTOpbie xapaK- 

TepHH JUIH CoBpeMeHHoro UMBMJlH30BaHH0r0 MeJlOBeKa, eCJIM 
ohm He cooTBeTCTByioT BHyrpeHHMM no6yacaeHMHM jimmhoctm 
y 6ojibHoro, jierKO TepaioTca, TaK KaK otkjiohchmh o t HopMbi 
yace He no^BepraioTca HazuieacameM KoppeKUMM. Bojiee Toro, 
orpaHMqeHMe BocnpMaTMa MeHbiiiMM mmcjiom Bex cnoco6cTByeT 

pa3BMTMK> M yKpenjieHMK) B03HMKLUMX no ApyrMM npMHMHaM 
6peAOBbix npe/iCTaBJieHHM, mjuiio3MH m rajuiicuMHOMAOB. 3 to  
o6jiernaeT B03BpameHMe MbiuuieHMa Ha Te CTajjMM, KOTOpbie 
xapaKTepHbi ;uia paHHero iieTCKoro B03pacTa, cxoAHbie m c Mbiui- 
jieHMeM qejioBeKa Ha iipmmmtmbhhx cTanMax pa3BMTMH o6mecTBa.

KOPOTKO TOBOpa, C OAHOM CTopoHbi, pa3pb!B CBH3eM co cpe- 
AOM, KaK pe3yJlbTaT paHMMOCTM M T0PM03MM0CTM, B KaKOM-TO 
CTeneHM npMBOjiMT KaK 6bi k B03BpaTy k nepB06biTH0My Mbiuuie- 
hmkd, OTJiMHaicmeMycH o t  Hamero MeHbiiiMM hmcjiom jioraqecKMx 
3anpeTOB.

H o, C APyrOM CTopoHbi, TpyaHOCTb COXpaHeHMH MHOrMX ac- 
coixMauMft m 0T6pacbiBaHMe Bcero, m o 3arpyacaeT naMHTb m ncM- 
xMKy AonojiHMTejibHOM, TpyzjHo coxpaHHiomeMca MHc{)opMauMeM, 
yMeHbiuaeT m 6oraTCTBO HaniajiHbix npejjCTaBJiehmm, coxpaHaa, 
o^HaKo, HaM6ojiee 3K0H0MHyK> cj)opMy MbiuuieHMa, a mmchho — 
CJIOBeCHyiO MJIM pa3J!MMHOro po^a CMMBOJIMHeCKyiO. ri03T0My 
m nojiy^aeTca TaKoe coqeTaHMe KaK 6bi HecoBMecTMMbix oco6eH- 
HOCTeft MbiuuieHMa: BO-nepBbix, B03BpaT qejioBeKa k MbiuuieHMio, 
6jIH3KOMy no 3aKOHOMepHOCTaM C nepB06bITHbIM, CO CHHTMeM 
c Hero orpaHM^eHMM, HajioaceHHbix uMBMJiM3auMeM. A bo-b to- 
pbix, He06x0AMM0CTb 3K0H0MMM HepBHOM 3HeprMM npHBOJIMT 
k nepexoay Ha hmcto cjioBecHoe MbiuuieHMe, KOTopoe, b M3BecT- 
Hbix npeaejiax, TMnmmho juia pa3BMTOM u,HBMJiM3auMM h aBJiaeTca 
b HayKe o^eHb npoayKTMBHbiM, ho, c .aaJibHemueM, Mpe3MepHOM 
noTepen accouMaTMBHbix CBH3eM, CTaHOBMTca yace HeaaeKBaTHbiM 
peajibHOCTM, TaK KaK He nojiBepraeTca npoBepKe Heo6xoAMMbi- 
mm 6oraTbiMM HarJiaaHbiMM accouMauMaMM, xapaKTepHbiMM juia



cjioBecHoro x e  MbiuiJieHMH, h o  y  3,aopoBoro nejiOBeKa. KaK M bi 

BMflMM, eHMHblM 4>H3HOJIOrHMeCKHM MexaHM3MOM MCTomaeMo- 
c tm  m T 0 p M 0 3 H m o c tm  o 6 t j » c h » i o t c »  06a h b jic h m h : M H aCTH O e 

B03BpameHMe k a p c b h m m  cfropMaM MbiuiJieHMH, m nepexon k  Haw- 
MeHee HarJiaaHbiM MexaHM3M3M MbiuiJieHMH, t .  e. k  Mpe3MepHO 
o6HaxeHHbIM CJlOBeCHbIM M CMMBOJIHMeCKMM ero 4>OpMaM.

C 3 tm m  conpaxeHO eme o h h o  BaxHoe o6cTo»TeJibCTBo. Bce 
6pe,aoBbie MneM, KOTOpbie B03HMKaK>T y  uiM30(j)peHMK0B, npaKTM- 
necKM He nozwaiOTca KoppeKUMM. Hm B03,aeMCTBMe oKpyxaiom nx, 
hm BJiMHHMe Bpalia He cnoco6Hbi, KaK npaBMJio, pa3y6e,aMTb 6ojib- 
Horo b HeBepHOCTM caMbix 4>aHTacTMnecKMx ero npeacTaBJieHMM, 
6jiaro,aap» neMy G o j im u m h c t b o  ncMXMaTpoB naBHo oTKa3ajiocb 
o t  nonwTKM jienMTb 6ojibHbix TaKoro pona ncMxoTepanMeM, t .  e. 
y6ex4eHMeM m pa3T>acHeHMeM xapaKTepa 6oJie3HH.

TaKOB pe3yjibTaT Toro x e  cj)M3MOJiorMMecKoro c|)aKTopa, 
K0T0pbiM TaK pa3Hoo6pa3Ho cKa3biBaeTCH Ha BceM ncMXMnec- 
kom crpyKType 6oJibHoro b o6JiacTM MbiuiJieHMfl m b o6jiacTM 
noBe,aeHM», He nonnaiomerocfl McnpamieHMio m jieneHMio o6bm - 
hwmm MeTOflaMH. R o  M3BecTHbix npenejioB, Ha nepBbix CTa^MHx 
(y  ujm som hob) s t o t  npouecc liacTMliHoro em e o c b o 6 o x 4 ch h h  

OT BHeiUHMX BJIMHHMM MOXeT MMCTb A axe  nOJIOXMTeJIbHOe 3Ha- 

lieHMe, TaK KaK He cjimuikom AajieKo 3amelaiiia» ncMxoJiorMnecKaa 
m3oji»umh co3,aaeT ycjioBMH jy in  opMrMHajibHbix yM03aKJnoneHMM 
m TBopnecKoro MbiuiJieHMfl, He cjimuikom nonaBJieHHoro o6m e- 
npMH»TbiMM, 6aHajibHbfMM npe,acTaBJieHM»MM6). H o  najiee, Koraa 
6jiaro,aap» B03p0cuieM m30JI«umm o t  BHeumero mm pa HanMHaioT- 
ch HapyuieHMH y x e  6oJiee rjiy6oKMe m CHMMaioTca 060CH0BaHHbie 
jiorMnecKMe 3anpeTbi, npenynpexaaiom M e np0M3B0JibHbie cj)op- 
Mbi MbIUUieHM», npOMCXOAMT BMeiUaTCJIbCTBO B yMCTBeHHbie 
npoueccbi smoumm m cJiynaMHbix accouMauMM, He Kopperwpy- 
eMbIX BHeUIHMMM B03fleMCTBMHMM. HoCJieHHee npMBOHMT y x e  
K 6oJie3HeHHbIM HBJieHMHM. EoJIbHOM npMXOHMT B npOTMBOpeMMH 
M KOH(j)JIMKTbI KaK C OKpyxaiOmMMM JIIOHbMM, TaK M C (J)aK- 
TaMM peajibHOM AeMCTBMTeJibHocTM. 3 to , ecrecTBeHHO, ero  
TpaBMMpyeT, m o  Bbi3biBaeT H0B0e HanpaxeHMe, h obh m  noBon  

ju\h MCTomeHM» HepBHOM CMCTeMbi, a nocjienHee eme 6oJibiue 
o6ocTp»eT naT0(J)M3M0Ji0rMMecKHe npoueccbi, npM Bon# k flajib- 
HeMiuMM HapyuieHMHm noBeneHMH m MbiuiJieHMfl. IIojiyHaeTCH 
TO, MTO Mbi HOJIXHbl Ha3BaTb 06paTH0M nOJIOXMTCJIbHOM CBH3bK) 
(K0T0pyK> BpanM liacTo Ha3biBaioT «nopOMHbiM KpyroM »), ycM- 
jiMBaiomeM naTOJiOTMMCCKMM npouecc. BoJie3Hb nporpeccMpyeT  
m MoxeT npMBecTM 6ojibHoro k nojiHOM nerpaaauMM.

6) 3nccb BcnoMMHaeTCfl H3BecTHaa (J)pa3a Hvuibca Bopa 06 oiiHott npejyio- 
aceHHott jw ee , h to  3Ta aaea, kohchho, cyM acweiiiiiaji, ho hchcho, nocTaTOHHO 
jih  oHa cyMacme/iiiiafl, h to6h  peajibHo pa3peuiHTb npo6jieMy.



K op o n e  roBopn, (})H3M0Ji0rHH HapyuiaeT noBeAeHHe m ncHxn- 
HecKwe npoueccbi. 3 t o  HapymeHMe BeAeT k h b h m m  mjim CKpbiTbiM 
KOH4)JiMKTaM, nocjieAHHe —* CHOBa k yxyameHMio cjmMOJionme- 

cKoro c o c t o h h m h  m t .  A- no cxeMe: HapyineHMH cj)H 3H 0Ji0rH M  ^  

ncHxoJiorMliecKMe HapymeHHH (noApo6Hee c m . pnc. 3). +

Phc.3.

TaKOBbi, no-BM^MMOMy, MexaHH3MW, MipaiomHe 6oJibUiyio 

pojlb B pa3BMTMH UIH3o4>peHMM, rAe (j)H3HOJIOrHMeCKHe M ncw- 
xwnecKMe HapymeHHH ctmMyjiMpyioT Apyr Apyra, co3AaBan, 6jia - 
roAapn o6paTHow nojioacHTejibHon cbh3h, Ty, xapaKTepHyio aah  
Hee HapacTaiomyio KpHByio pa3BMTHH 3a6oJieBaHMH, o k o t o p o m  

Mbi roBopMJiH b Hanajie pa6oTbi.

VI. IIpeABapnTejibiiue b u b o ^>i h  HJunocTpaitym

TaKMM 06pa30M, MCXOAH M3 M3JIO)KeHHOrO, Mbi MOXeM 
c^opMyjinpoBaTb cJieAyiomyio cxeMy pa3BMTHH mH3ocj)peHHH.

Ocjia6jieHHan HepBHan CMCTeMa c noBbimeHHon MCToiua- 
eMOCTblO npMBOAMT K HapyilieHHHM nCMXMKM m HeaAeKBaT- 
HbiM peaKUMHM Ha BHeuiHMe (J>aKTopbi. HeaAeKBa.THwe peaKHwn 

B CBOK) OMepeAb BbI3bIBaiOT KOH(j)JIHKTbI CO CpeAOM, a KOH(j)JIHKTbI 
CO CpeAOM yCHJIHBaiOT HCTOmeHMe HepBHOM CMCTeMbi, HBJIHIOme- 
eCH BaatHblM yCJIOBHeM pa3BMTMH 6oJie3HM. B KOHeHHOM CHeTe 

Kaxaoe 3BeHo B03ACMCTByeT Ha ApyrHe m CTMMyJiMpyeT qepe3 hmx 

caMo ce6n.



O^HaKo, KaK CKa3aHO 6biJio Bbiuie, 3Ta cxeMa npHro/ma juin 
3a6oiieBaHMM cpe/weti m Majiofi TaxecTH. ripn 3a6oJieBaHHax
oco6eHHo T^xe^bix, 0CH0BaHHbix Ha oneHb 6oJibiuoM (})H3Ho- 
Ji0rnliecK0M cjia6ocTM, BTopHHHoe HapymeHHe cooTHomeHHfl 
co cpeAOH (couMa^bHbm m o m c h t ) y x e  He » bji» ctc»  cyrne- 
CTBeHHbiM (J)aKTopoM, CTMMyjiMpyjouiMM .aa^bHeHiuee pa3BMTne 
6 o^ c3h m . 3^ecb a a x e  MHHHMajibHbix conpHKocHOBeHHfi c ca - 
Motf 6iiaronpH»THOH BHeuiHew cpeaoM BnojiHe .aocTaTOHHO jinn 
pa3BHTM» 3anpe,aejibHoro TopMoxeHHH m Been KapTHHbi, c hm m  
CBH3aHHOM. Bojiee Toro, bo3Mo x h o , mto b 3Thx cjiynaflx 3anpe- 
.aeiibHoe TopMoxeHMe B03HMKaeT cjimujkom no3AHo h He M oxeT  
CbirpaTb B flOCTaTOHHOH MCpe OXpaHMTeJIbHOM pOJIM, He MoxeT  

noMCuiaTb AereHcpaTMBHbiM npoueccaM  b HepBHbix oeTK ax.
Bo3Bpam a»cb k tcm cjiynaflM, jjjih  k o to p m x  xapaKTepHa 

npMBeaeHHafl cxeMa, Mbi moxcm CKa3aTb, mto b pane  cjiyMaeB 

BpaMc6HOC BMeiliaTCJIbCTBO BnOJIHe B03M 0XH 0, KaK B03M 0XHa  

m ncMXMMecKaa npo(J)HJiaKTMKa. XapaKTepHbi c;ioBa oahom  6oJib- 
Hotf, KypMpoBaBiueMC» ncMXOJioroM A. P.JIypna, o tom, mto 
eciiM 6bi npe,apacnoJioxeHHbie k 6ojic3hh Jinua 3Hajin cmwcji 
»BJieHMM, Be,aymMX k naTojiorHH, to  6ojibHbTX 6wjio 6w ropa3,ao 
MeHbiue. 3 t o ,  6e3ycJioBHo, BepHO m He TOJibKO jinn npeaynpe- 
x/ ichh h  3a6o^CBaHM», ho b HacToamec BpeMH m b OTHouueHHH 

ncMxoTepanMM.
^e jio  b tom, mto KOHcjyiHKTHbie CMTyauMM co cpe.flOH y MeJlO- 

BeKa, eme He 3a6o^eBUiero, h o  citnoHHoro k 6oJie3HH, b 3HaHH- 
TeJibHOM CTeneHM 3aBMc»T o t  onpe,aejieHHbix ncMxojiorMMecKMx, 
t. e. no cymecTBy counajibHbix ycTaHOBOK.

flpMBe^y ^Ba npoTMBonojioxHbix cjiynan 3a6ojieBaHHM, o^HaKo, 
o^MHaKOBo H/uuocTpwpyiOLiiMX 3to nojioxeHMe.

BojibHan M ., 42-x JieT, 3a6ojie;ia b 35-jieTHeM B03pacTe (penb M,aeT 
o 6ojibHoft, HaSjuo^aBiueMCH b CTauMOHape b 1932 r.). I lo  npowcxo- 
xaeHMio AOMb noMeuiMKa, OHa noc;ie peBo;nouMM xm ia  c MaTepbio. 
3aM yx He Bbiiana, pa6oTajia MamMHwcTKOH. B KapmHe 6ojie3 Hw 6 bw  
xapaicrepHbiM 6 pe,u, CBfl3aHHbift c Haeeft npecjieaoBaHMfi, rajuuouHHa- 
UMhmh. KpoMe Toro, 6oJibHaa CMMTajia, hto OHa MoxeT no xejiaHHio  
nepeH0CMTbCH b flpyrwe MecTa c ue^bio yBnneTb cbohx 3HaKOMbix 
H po^CTBeHHHKOB. HaKOHeu, 3a6ojieBaHMe oc;ioXHHJiocb w (J)o6hhmh: 
CTpaxoM nepeii octpmmm npe^MeTaMH w 6oH3Hbio npocTpaHCTBa. Bojib- 
Ha« He Monia 6e3 conpoBoxucHMH nepexoflHTb 0TKpbiT0e npocTpaHCTBo, 
a a x e  b npe,ne;iax 6o;ibmOH KOMHaTbi. 3 t o t  chmiitom 6bui BbipaxeH to  
cwjibHee, to  cJia6ee. KpoMe Toro, OHa flOBepajia He bchkomy c0np0B0- 
xaaK)ineMy ee w, b H3cthoctm, OHa He Monia nepe/xBHraTbca c noMouibio 
CBoefi MaTepw. B npom^oM 6buiM Heo^HOicpaTHbie nonbiTKM caMoy6 nvi- 
CTBa. HeTnnwHHOM jy\n uiM3o4)peHMM 6 biJia HeKOTopan coxpaHHBiuaHcn 
cn 0C06H0CTb k KOHTaKTy c BpanoM. B jtormce npwcyTCTBOBajiM nacTbie 
JXJlfi IUH30({)pCHMK0B npOTMBOpeHMH! 60JIbHa«, C O^HOM CTOpOHbl, CHHT3- 
jia, hto OHa He MMejia npaBa 3aHMMaTb mccto b 6ojibHMue, TaK KaK OHa



3^opoB a, a c  A p y r o f t  cT op oH b i, c n m a jia  CBoe c o c t o h h m c  6 e3 H aA e*H b iM  

BCJieflCTBMe HeM3JieHMMOCTM 6oJie3HM.

C ^aHHOM 60jibH0M Bpany yaajiocb Ao6nTbca KOHTaKTa (mto hbjihctch 
MCKjiioMeHMeM a/ih TaKHX cjiyMaeB) m nyTeM ncnxoTepannn M3MeHMTb ee 
noBeaeHMe, HapyuiMB ee o6pameHHocTb b n iy6b cbomx nepoKMBamiM 
(ayTM3M), yroBopwTb ee TpcHMpoBaTb ce6a na Ha6jiK>AeHHM bhcuihmx 
oOtjCktob m na npeo^ojieHMM arpoc{)o6MM (6o513Hh npocTpaHCTBa). 
flocTeneHHO, 3a nHTb MecnueB JieneHMH, nocjie ceMM jieT 3a6ojieBaHH» 
6ojibHyio y^ajiocb BepHyTb k HopMajibHOMy coctohhmio. B CTanMOHape 
Bpan y^eJiHJi cvi He MeHee AByx AHeii (nojiHoro pa6oMcro aha) b nenejiio 
jinn  33HHTHH. B ^ajibHeiimeM, Koma OHa BbmopoBejia, npeKpaTMJiMCb 
6pe^ m rajuuouMHauwH, OHa BepHyjiacb aomovi w HecKOJibKO JieT 
HaXOAHJiaCb B yUOBJlCTBOpMTCJIbHOM, pa6OT0CnOCO6HOM COCTOflHMM. 
Mchc3jim CTpaxM. ripn noceuieHMM ee Ha aoMy Bpaiiy y^ajiocb BbiflCHMTb 
HecKOJibKO 06CT0HTeJIbCTB, npeAUieCTBOBaBIUMX H ClI0C06CTB0BaBlIJMX 
3a6ojieBaHHio.

MaTb 6ojibHoii, 6biBiuaH noMemwua, oica3ajiacb npe3BbmaHHO 
BJiacTHow m arpeccwBHow hcchihhhoK, KOTOpaa o 42-JieTHeH Aonepw 
roBopwjia: «M oh  Mapyca HMKorAa He nocMeeT cica3aTb cjiobo Jiio6oBb». 
B AOMe BcerAa 6buia KOHcjwiHKTHaH CMTyauMfl. 3aTeM 6ojibHaa paccKa3ajia 
Bpany, k xoTopoMy MyBCTBOBajia 6jiarouapHOCTb w flOBepwe, 6ojiee 
iioapo6ho npe^inecTByiomyio hctopmio >kh3hm. MaTb 3acTaBJiHJia ee 
nocemaTb^aHTHCTa, Koropbifi 6biJi 6ojibHOM oneHb HenpwHTen, w oAHaac- 
Abi H3HacHJiOBaji ee, Tor^a eme M0Ji0Ayio ACByiJiKy. c  tomkh 3peHwfl 
60JibH0H OHa nocjie 3Toro yace ne Morjia bwmtm 3aMy>K, xoth y Hee 
6bui ‘iejioBeK, KOToporo OHa jno6mia, w npn HopMajibHbix ycjioBMfix OHa 
Morjia 6bi HaaeaTbca Ha 6paK chhm . B AajibHewmeM (b B03pacTe 35 j i c t )  

K nOCTOHHHbIM TpaBMMpyJOUIHM MOMeHTaM (C03HaHMe C06CTBeHH0H 
HenojiHOueHHOCTw n TfwejiaH 06cTaH0Bice b AOMe) Ao6aBHJiacborpoMHaa 
neperpy3Ka Ha pa6oTe, KOTopaa n npMBejia HenocpeACTBCHHO k nepBbiM 
npOHBJieHMHM 60Jie3HH, B AaJIbHeMUieM pa3BMBUieMCH M CMCTeMaTMneCKM 
npMBOAMBiueH ee b KjiMHHicy.

3 ^ e c b  c0BepiueHH0 h c h o  BbiCTynaeT p o jib  TpaBM M pyiouiM X m o m c h to b  

m n c T o in a io in e ft  pa6 oT b i, KOTopaa 6buia n oc jieA H w M  3bchom , BbiBeAUJMM 

HepBHyiO CMCTeMy 60JIbH0fi M3 HOpMbl. nCHXOJIOrHMeCKH nOHHTHbl H Te 

4 )opM bi 4)o6mm, Koropbie y  H ee pa3BHJincb: 6oH3Hb xoAHTb oah om  

6buia Bbi3BaHa, om cb h a h o , TeM , m to ee  H ecn acTbe n p o n 3 o m jio  m m chho 

6-narqaapfl o t c y t c tb m io  c o n p o B o x a a jo m e r o  ^ w u a. A  c A p yrow  C T op o - 

Hbl, AOBOJibHO np03paH H a M nCHXOJIOFMHeCKaH CBH3b 6o«3H M  OCTpbIX 

npcAM eTOB c nocTwriH M M  ee  H ecnacTbeM . Tax^ce C0BepiueH H 0 i t o h h th o ,  

noM eM y y  6 o jib H o tf He 6buio AOBepwa k M aTepw , nOCKOJlbKy m m chho 

MaTb n o c jia jia  ee  k 3y6HOM y Bpany, KOTopbifi MCKajieMmi ee  )KM3Hb.

B onMcaHHOM c^yMae, 6AaroAapa TOMy, mto y 60AbH0M coxp a - 

HMJiacb peAKaa aah  uiM3o4)peHMKa, xoth  m HeGoAbiuaa, CTeneHb 

KOHTaKTHOCTM, yAajiocb Ao6MTbCH o6paTHoro xoAa npouecca 
nyTeM co3AaHM« eM couM ajibHo npaBMAbHbix ycTaHOBOK.

CAyMait 3to t  oMeHb peAKMM, ho  TeM He MeHee oMeHb n o - 

Ka3aTeAbHbIM B OTHOUieHMM POJIM nCMXOAOTMMeCKMX yCTaHOBOK,



KOTOpbie MoryT 6biTb He TOjibKO npo(J)MjiaKTMMecKH nojie3Hbi, 
ho m MMeTb jieHe6Hoe 3HalieHMe.

ApyroM cjiyHafi — 6ojibHaa JI. acTeHMMecKoro c jio x c h m h , h o  /xo on- 
penejieHHoro MOMeHTa coBepmeHHO 6e3 KaKMX-JiM6o hbhm x npoHBJieHMM 
ncMxonaTHMHocTM. Cnoco6Han xy/xoxHMua, o k o h h h  BiuaH cneuMajibHbiw 
HHCTMTyT. B B03pacTe o k o j io  23 JieT ona nonajia no/x bjimhhmc CBoew 
noApyrM, KOTopaa BHymmia ew y6exaeHHe b hx MCKjiioMMTejibHOCTH, 
yroBopwjia ee nopBaTb KOHTaKTbi c nonpyraMM h /xpy3bHMM h co3/xajia 
eM aroueHTpHMecKMe ycTaHOBKH m y6exnenMe, m o jxjw jim u TaKoro 
ypoBHH nonycTMMbi m HapymeHMe MopajibHbix HopM, m npeHe6pexeHMe 
K CBoeMy ({)M3MMecKOMy c o c to h h m k ). B pe3yjibTaie JI. H30JiMp0Bajiacb 
o t  oKpyxaiomux h , xejiaa ,ao6MTbCH ncK ju oM M TejibH oro  npocfreccMOHajib- 
Horo ycnexa, pa6oTajia c orpoMHbiM HanpHxeHHeM, He 3a6or$»cb o CHe 
m nMTaHMM, noAflepxMBaa no HonaM 6o/xpoe c o c to h h m c  orpoMHWMM 
JtfBaMM KO({)e. B 3TO Xe BpeMH OHa BCTpeTHJiaCb C MOJIOflblM HeJIOBeKOM, 
no-BMjiMMOMy, BecbMa a B aH T iop H oro  TMna, KOTopbifi paccHMTbiBaji Ha ee 
MaTepwajibHyio nojwepxKy, a 3aTeM, ySeaMBUiMCb, m to jxjih  3 T o ro  HeT 
0CH0BaHMM, OTOiueji o t Hee. ncMXMHecKaa TpaBMa 6buia oneHb cmibHOH. 
y  JI. pa3BMJica 6ypnbiM npouecc, npHBe^uiMM ee b k jim h h k y  c 6pejioM 
H c 6eccnopHbiM jinarH030M uiH3o4)peHHM. rionbiTKH JieqeHHH MHcyjiH- 
HOBblMH LLIOK3MM flaJIH He3HaHHTeJIbHOe yjiyHIlieHMe M, B TO x e  BpeMH, 
CMJibHo nciiXMMCCKH TpaBMMpoBajiw 6ojibHyio, TaK m to b o6meM OHa 
He Bbiuuia nojiHocTbio H3 CBoero c o c t o h h h h .  ricuxoTepaiiHH He npo- 
BÔ MJiacb, 11, KaK CBHjjcTCJibCTBycT 10-JieTHee ua6jiKxaeHHe, 6ojie3Hb 
npMo6pejia xpoHMMecKMfi xapaicrep.

B 3tom cjiynae Mbi bhhmm, KaK 0,aH0BpeMeHH0e HapymeHMe 
ncMxojiornHecKMX ycTaHOBOK, npHBO,zwmee k caM0M30JiHUMM, 
t . e. k pa3pbiBy couwajibHbix cBH3en, coHeTaBiueeca c Henpa- 
BMJIbHbIM (J)M3MOJIOrMHeCKMM peXMMOM, nOJXrOTOBHJlO noMBy JXJltt. 
3a6ojieBaHM», KOTopoe 6biJio, no-BMflMMOMy, cnpOBOUHpOBaHO 
nepexMBaHM»MM, 0CH0BaHHbiMH Ha HeyjxaMe b jimmhom xh3hm. 
3a6ojieBaHMe Taoce 6bijio b 3HaMHTejibH0M CTeneHH o6ycjioRJie- 
HO B03p0CLXlMM (b pe3yJIbTaTe HeBepHbIX COUMajIbHbIX ycTaHOBOK 
h nocjiejxyiomeH ncMxojiornMecKOH caM0M30Ji»unn) HenoHHMa- 
HMeM peajibHOH cuTyaixMM h xapaKTepa jno6nMoro MejioBeKa.

3jxecb moxho npejxnojioxnTb, mto npn npaBMjibHbix npejXBa- 
pmejibHbix ncMxojiorMMecKHx ycTaHOBKax 3a6ojieBaHHH m oxho 
6biJio 6bi M36exaTb, TeM 6ojiee mto HacjiejxcTBeHHbix npejxno- 
CblJlOK HM CO CTOpOHbl OTUa, HH CTOpOHbl M3TepM 06HapyXeH0 
He 6biJio.

npMBejieHHbie cjiynan njuiiocTpHpyioT pa3BMTbie Bbirne nojio- 
XeHMH O pOJIH COUMaJIbHO-nCMXOJIOrMMeCKMX (JjaKTOpOB B pa3BM- 
TMH UIM304)peHMM, KOTOpbie B3aHMO,aeftCTByiOT no Tuny o6paTHoft 
nojioxMTejibHOH cb»3m c (J)M3M0Ji0rnMecKMMM npejxnocbUiKaMH 
3Toro, cTOJib liiMpoKo pacnpocTpaHeHHoro ncMXMMecKoro 3a6o- 
jieBaHMH.



CjieAyeT 3aMeTMTb, mto M3JioxeHHbie AaHHbie, cBMAeTejib- 
CTByiOmMe B nOJlb3y 3HaMMTeJIbHOM pOJIM B pa3BMTMM IIIM30- 
(JjpeHMM 3anpeAejibHoro T0pM0xeHM» (m name Bcero jiexamew 
B ero OCHOBe MCTOmaCMOCTM HepBHOM CMCTeMbi), npOJIMBaiOT 
CBeT m eme Ha oamh cymecTBeHHbm acneKT b MccjieAOBaHMM 
3Toro 3a6ojieBaHM». Paa aBT0p0B, oco6chho B. n. 3 (J)p0MMC0H, 
cMMTaioT, mto uiH30(J)peHHfl (kblk m paa ApyrMx 3a6ojieBaHMM) 
B HaCJieACTBeHHOM OTHOIIieHMM BepOHTHO MOXCT 6bITb o6ycjio- 
BjieHa MyTauHHMH He OAHoro reHa (t. e. jiOKyca), a uejroro p»Aa 
pa3jiMMHbix reHOB. B reHeTMKe TaKMe, pacnojroxeHHbie b pa3jiMM- 
Hbix xp0M0C0Max (mjim pa3Hbix MecTax oahom xpomocomh) reHbi, 
MyTauMM KOTopbix Bbi3biBaioT cxoAHbiM 3(})(J)eKT, Ha3biBaioT re- 
HaMM, KonMpyiomMMM Apyr Apyra mjim, npome — reH0K0nMHMM. 
H3BecTHO MHoro T3KMX reHOKOFiMM a/ih npM3HaKOB HaM6ojiee 
nonyjiapHoro reHeTMMecKoro oGteKTa — MyxM Ap030(J)Mjibi, rAe 
ecTb reHOKonMM no OKpacKe rjia3, Tejia m no ApyrMM npM3H3KaM.

B MeAMUMHCKOM reHeTMKe Taicace M3BecTeH uejibiM p*m reHO- 
KonMM. HanpMMep, nMmeHTHoe nepepoacaeHMe ceTHaTKM MoaceT 
6uTb Bbi3BaHO no OTAejibHOCTM He MeHee MeM nHTbio (a BepOHT- 
ho, aaace He MeHee MeM BOceMbK)) reHOKonMpyiomnMM Apyr 
Apyra MyTauMHMM. npM stom MacTb M3 hmx HacjieAyeTca peuec- 
cmbho, Apyrnc — AOMMHaHTHo, a ecTb cjiyMaw h cuen^eHHoro 
c nojiOM HacjieAOBaHMa. Ha pojib reHOKonMM oahmm m3 nepBbix, 
b CBoe BpeMH, yKa3aji M3BecTHwfi cobctckmm HeBponaTo^for 
C. H.flaBMAeHKOB [7]. npM 3T0M CMMnTOMbl 3a6ojieBaHMH npM 
onpeAejieHMM ero pa3JiMMHbiMM reHOKonMHMM b pa3HWX ce- 
Mbflx Moryr 6biTb MAeHTMMHbi, a HacJieAOBaHMe o6ycjioBJiMBaeTca 
MyTaUMHMM COBepmeHHO pa3JIMMHbIX reHOB.

HcXOA« M3 M3JlOXeHHbIX AaHHbIX O UIM30(J)peHMM, HeTpyAHO 
npMMTM K BblBOAy O TOM, MTO A^HCTBMTeJIbHO MOaceT Cyme- 
cTBOBaTb MHoro reHOKonMM, KOTOpbie b paBHofi cTeneHM MoryT 
Bbi3BaTb cxoAHbie CMMnTOMbl 3Toro 3a6ojieBaHMH. n o  cymecTBy 
Mbi yace TOBOpMjiM Ha cxoAHyio TeMy, KorAa paccMaTpMBajiM 
BOnpOC O TOM —  nOMeMy y UIM30(J)peHMK0B HapHAy C HOp- 
MBJibHbiMM kohctmtyumhmm, b nepByio OMepeAb c HaM6ojiee 
pacnpocTpaHeHHOM y hmx acTeHMMecKoft kohctmtyumch, Ma
cro BCTpeMaioTCH Taoce paajiMMHbie AncrapMOHMMHbie (JjopMbi 
KOHCTMTyUMM, KOTOpbie 3 . KpeHMep o6l>eAMHMJI nOA o6iuhm 
H33BaHMeM AWCnJiaCTMKOB.

,5eHCTBMTejibHO, ecjiM BaacHeMinyio pojib b stom 3a6ojieBa- 
hmm MipaeT MCTomaeMOCTb HepBHOM CMCTeMbi m 3anpeAejibHoe 
TOpMOXeHMe, TO JIK)6oM (JjaKTOp, Cn0C06cTByi0mMM MX B03HMK- 
HOBeHMIO, MOXeT Cn0C06cTB0BaTb M pa3BMTMK) UJM30(})peHMH. 
Ho OMeBMAHO, MTO MCTOmaeMOCTb HepBHOft CHCTeMbi MOaceT 
B03HMK3Tb nOA BJIMHHMeM OMeHb pa3HbIX npMMMH — IjeJIblft



paa paaaMHHbix Hapym eHM H o6M eH a kjictok M03ra 6yaeT  ojiM H a- 
KOBO JIMMHTHpOBaTb mx p a6 oT ocn oco6 H ocT b  (npM HUM n c jia6 o ro  

3BeH a). K  3T0My x e  M o ry r  npMBecTM, Bep0HTH0, MHorMe 

3H,aoKpMHHbie HapymeHMH. H aK O H eu, npocToe kojihmcctbch- 
HOe HecOOTBeTdBMe np0UeCC0B aCCHMHJlHUHH M ilMCCMMMJlHUMM 

c npeo6 jiao3HM eM  nocjie jjH eH  (mto moxct 6bm > j ja x e  npM  

bwcokom ypOBHe npoueccoB accMMMJiHUHn) c o 3̂ aiiyT tot x e  3(J)- 
(J)eKT. Il03T0My jiioGan Myraunn, co3.naiomaH oaho m3 no.ao6Hbix  

HapynjeHMM, M o xeT  CTHMyJIMpOBaTb pa3BMTMe UJM30({)peHMM.

V II .  IleKOTopbie ^onojiHeHHfl

Heo6xo4MMo 0CTaH0 BMTbCH eme Ha AByx cymecTBeHHbix 
Bonpocax. nepBbiM MoxeT B03HMKHyTb y MHTaTCJlH B CBH- 
3M C TpaKTOBKOM nCHXOJIOrHMCCKOM H30JIHUHH IUM30(J)pCHMKOB 
ot couMajibHoro OKpyxeHMH KaK pe3yjibTaTa paHMMOCTM m m36h- 
paTejibHoro topmoxchhh KOHTaKTOB jimmhoctm c oKpyxaiomeii 
CpCiXOM. H3BeCTHO, MTO MHOrMe 6ojlbHbie UJM30(J)peHMeM 6bIBaK)T 
oMeHb aKTMBHbi m 0THK>4 b He 3aMbiKBK)TCH b ce6e, a Be^yT ce6n 
arpeccMBHO, ycTaHaBjiHBan KOHTaKTbi c pa3jiMMHbiMM jiMuaMM, 
hpoctho BbiCTynaa b 3amMTy cbomx 6peAOBbix npeacTaBJieHHH 
M T.fl. He npOTMBOpeMMT JIM 3TO npeACTaBJICHHIO 06 MX paHMMO
CTM, O pOJIM TOpMOXeHMH M T.A.? TaKOrO npOTMBOpeMMH HeT.

fle jio  B TOM, MTO Ha 3T0M 3Tane pa3BMTMH UIM30(J)peHMM, 
Kor^a jiMMHocTb HapymeHa eme He OMeHb rJiy60K0 ((J)a30Bbie 
coctohhhh eme He MrpaioT ochobhom pojim), a Ha nepBoe MecTO 
Bbi^BMraioTCH HapymeHMH MbiuuieHMH (ayTM3M), Mbi HMeeMAeJio 
He c o6mMM topmoxchmcm, a c M36MpaTejibHbiM BbinajieHMeM 
Tex peaKUMM jimmhoctm, KOTOpbie 6ojiee Apyrnx npHBOAHT k ncn- 
xojiorMMecKOM TpaBMe. H b nepB y io  OMepeflb, KaK roBopM jiocb, 

BbinaaaioT Te cbh3m, KOTOpbie KopperMpyioT noBeAeHHe m Mbirn- 
jieHMe MejiOBeKa 3a cmct mctopmmcckm co3,aaBiiiHxcH jiotmmcckhx 
(J)opM MbiuuieHMH. Co3,aaeTCH CBoero po,aa MacTHMHan m3ojihumh 
JIMMHOCTM OT BJIMHHMH o6meCTBeHHbIX (J)OpM C03H3HHH. Ho 3Ta 
M30JIHUMH OWOCTOpOHHHH. 50JIbH0M He nOAAaeTCH BJIMHHMIO 
KpMTMKM M3BHe. OjlHaKO 3T0 He 03HaMaeT, MTO OH He 6yaeT CaM 
nwTaTbCH B03jieMCTB0BaTb Ha ApyrMX.

Ecjim, MjuuocTpMpyn nepBMMHbiM 3Tan pa3pbiBa couMajibHbix 
cbh3cm, Mbi npMBejiM b npMMep jieKTopa, KOTOpbifi nocjie HeyaaM 
6yaeT M36eraTb ny6jiMMHbix BbicTynjieHMM, to  Aajiee, npM 6ojiee 
n0JiH0M pa3pbiBe couMajibHbix CBH3eM, JiMMHocTb yxe  npHoGpera- 
eT BHyTpeHHioio 3aiuMTy o t tbkhx Herjiy6oKMx TpaBM. PeajibHbie 
B03ACHCTBHH M3BHe MHOrMMM (hO He BCeMM) 60JIbHHMH BOCnpM- 
HMMaioTCH KaK HecymecTBeHHbie, TepneTcn MyBCTBO hcjiobkoctm,



KpMTMKa b 6ojibiiiHHCTBe cjiynaeB BOcnpMHMMaeTca KaK H e -  

060CH0BaHHa«, aaxe 3jiocTHaH, c KOTOpofi OTropoAHbihh ficn 
ot Hee 6oJibHon MoxeT He cMHTaTbcn. 3aMacTyio noBbimaeTCH 
aKTMBHocTb 6ojibHoro h oh 0C06eHH0 Jienco HijeT b 6oh 3a npo- 
naraHuy cbohx 6peAOBbix hack, yxe  3amnuueHHbiw ot «BparoB» 
Bbipa60TaHH0H 6poHen BHyrpcHHero npeHe6pexeHHH k Jiio6biM 
jiornnecKHM m 3M0UM0HajibHbiM npOTecTaM oKpyxaiomnx.

K 3T0My cjieAyeT Ao6aBHTb JiHuib HeMHoroc. JI. B. Kpy- 
iumhckmm eme b  30-x rr., hcxoah H3 cbomx 3KcnepMMeHT0B 
Ha xMBOTHbix, 6biJia pa3BMTa KOHuenuMH, KacaiomaacH npo- 
HBjieHMH Hacjie,acTBeHHo 06ycji0BjieHHbix 0C06eHH0CTeH Bbicmen 
HepBHOM ijeHTejibHOCTM y MejioBeKa, b nacTHOCTH — npOHBJieHHH 
ero cneun(J)MiiecKMx cn0C06H0CTen h naTOJioniHecKHx nepT [10]. 
He M3Jiaraa ee 3Aecb AeTajibHee (oHa M3JioxeHa b craTbc 
A. A. MajiHHOBCKoro [19]), yKaxeM, mto cyrb ee 3aKJiioHaeTCH 
B TOM, MTO H naTOJIOTHMeCKMC H HOpMaJIbHbie HaCJieACTBeH- 
Hbie oco6eHHocTM ncMxojiorMM Moryr He npoHBJiHTbcn b cJiyMae 
nOHMXeHMH cnOHTaHHOft B036yaMM0CTM HepBHOH CMCTeMbi H, 
HanpOTHB, 0C06eHH0 hpko BbiHBJiHioTCH npn noBbimeHHH stoh  
B036yAHM0CTH. Ha 3tom 0CH0BaHHH JI. B. KpyiuHHCKHH yxe  
b caMOM Hanajie 30-x rr. bmabhHyji peKOMeHAaunio jieMHTb 
pHA nCHXMMCCKHX 3a60JieBaHHH CHHXeHHCM o6men B036yAHM0- 
cth 6ojibHbix. PeKOMeH^auHH 3Ta no3xe, He3aBHCHMO ot ero 
BbicKa3biBaHHH, 6bijia ocymecTBJieHa b jieneGHOH npaKTMKe. 
B OTHOiueHHH iiiH30(f)pcHHM sto  nojioxeHHe oco6eHHo cyme- 
cTBeHHo, TaK KaK noBbimeHHe B036yAHM0CTH h HeH36exHO JierMe 
BeijeT K HCTOmeHHK) HepBHOH CHCTeMbI H, OAHOBpeMeHHO, OGTj- 
hchhct MacTO Ha6jH0,aai0myK)cH Bbicoicyio aKTHBHocTb 6ojibHbix, 
a Taoce (ao pa3BHTHH 3a6ojieBaHHn) HepeAKo npoHBjieHHe Tex 
HJIH HHbIX CneUH(J)HMeCKHX cnoco6HocTefi.

VIII. IIpo6jieMa Tepannn uiH30(})peHHH
Bo3Bpaiuancb k ochobhoh npo6jieMe, cjieAyeT cAejiaTb He- 

KOTOpbie BbiBojjbi, KOTOpbie HMeioT 3H3MeHHe ajih TepariHH. 
B HacTOHiiiee BpeMH Tepannn uiH30(J)peHHH npoBOAHTCH noMTH 
HCIOIIOMHTejIbHO C nOMOlUbK) (J)apMaKOJIOrHMeCKHX CpeACTB. 3 t o  
hcho bhaho h no xapaKTepy ny&iHKyeMbix pa6oT. TaK, HanpH
Mep, B 60JIbU10M c6opHHKe, nOCBHmeHHOM llIH30(J)peHHH [34], 
HMeeTCH o6uiHpHbifi pa3Aeji, nocBnmeHHbiH (JjapMaKOTepanwH, 
HO HeT HH OflHOH CT3TbH, nOCBHmeHHOH ncHXOTepanHH. ITo- 
Ao6Hoe nojioxeHHe 0CH0BaH0, c oahoh ctopohw, Ha tom, mto 
B npOllIJIOM, AO 3nOXH pa3BHTHH (J)apMaKOTepanHH lUH30(j)peHHH, 
nonbiTKH ncHXOTepanHH noMTH HHKorAa He hmcjih ycnexa h,



c Hpyrow cTopoHbi, Ha HecoMHeHHO 6ojibmnx ycnexax, hoctmr- 
HyTbix b nocjienHne .aecaTMJieTMH b o6jiacTM (JjapMaKOjiorMMecKOM 
TepariHM uiM3cxJ)peHMM.

OiiHaKo, HecMOTpH Ha ycnexn 4>apMaK0Ji0rimecK0M TepanMM, 
npnxoHMTc» npn3HaTb, mto b 6ojibiuoM npoueHTe cjiynaeB 
H3jieMeHHbie 6ojibHbie onHTb B03BpamaK)Tc» b KJiMHHKy c TeM x e  
HMarH030M7).

Ecjim y H e c T b  B c e  c K a 3 a H H o e  B b im e , t o  s to  m n 0 H H TH 0 . 

O a p M a K O J io rM M e c K o e  B M e m a T e jib C T B o  H e  y c T p a H f le T  hm Ha- 
CJie flCTB eH H blX  6MOJIOrMM eCKM X 3 aaaT K O B , HM nCMXOJIOrMMeCKMX 

ycT aH O B O K , K O T O p w e , c K J ia a b iB a a c b  b e ^ M H y io  CM C TeM y, y x e  

n pM B e jiM  6 o j ib H o r o  b KJiM H M Ky. fleM C T B M e  (J )a p M a K 0 ji0 rM M e cK M x  

CpejJCTB M O X H O  C p aB H M Tb C n O M O lU b K ) M eJlOBeKy, COCKOJIb3- 

H y B iu e M y  c  jie a n H O M  r o p b i ;  e r o  n o w f lJ iM  cH O B a H a  n p e x H i o i o  

B b ic o T y , ho H e  3 a K p e n M ;iM  T a M , m oh CHOBa B b iH y x n e H  cKO Jib3M Tb 

bhm3. 50J ib H 0M  b j iy M iu e M  c j iy M a e  B 0 3 B p a m a e T c «  b t o  coctohhhc, 
B KOTOPOM  OH 6bU I R O  3 a 6 0 J ieB aH M fl. r i0 3 T 0 M y  eC T eC T B eH H O , MTO 

6 0 JibH 0 M M acTO, n o n  bjimhhmcm T e x  x e  n p e j t f io c b U io K ,  CH O Ba 

O Ka3bIBaeTCH  BO BJiaCTM 6 oJ ie3 H M .

HeynaMM ncMxoTepanHM ujM3o4>peHMM b npoinjioM, KaK ro- 
BOpMjiocb Bbime, 6buiM o6H3aHbi pa3pbiBy couMajibHbix cB»3eM, 
co3ixaiomeMy He,a0CTynH0CTb 6ojibHoro jinn ncMXOTepaneBTM- 
MecKMx B03iieMCTBMM. M ex u y  TeM 6jiaro,aap» ycnexaM 4>ap- 
MaKOJiorMMecKoro jieMeHHii mmchho s to  npen»TCTBMe Tenepb 
ycTpaHaeTCH. BojibHoft Ha onpe^ejieHHoe BpeMH, MHorna Ha- 
Hojiro, BOccTaHaBJiMBaeT cboh koh t3k t c oKpyxaiomeM cpeflOM 
M CT3HOBMTCH HOCTyneH IlCMXOTepaneBTMMeCKMM B03,aeMCTBMHM. 
BMOjiorMMecKMe (J)aKTOpbi, npenpacnoJiaraiomHe k 3a6ojieBaHMio, 
b nacTHOCTM reHeTMMecKMe, b HacTOHiuee BpeMH Mbi McnpaBMTb 
He MOxeM; HO, yMMTblBafl, MTO B p33BMTMM UIM30(J)peHMM, KaK 
npaBMjio, npMHMMaeT yMacTMe cymecTBeHHWM ncMxojiorMMec- 
kmm 4>aKTOp (b BM,ae nepBOHaMajibHbix mjim HapymaiomnxcH 
no3xe couMajibHbix m MHHMBMHyajibHO-ncMxojiorMMecKMx ycTa- 
hobok ), 0Ka3biBaeTCH B03M0XHbiM, b OTKpbiBuiMMCH, 6jiaro,napH 
(JjapMaKOTepanMM, cBeTjibiii npOMexyTOK KOHTaKTHOCTM, B03,aeH- 
cTBOBaTb mmchho Ha s to  BaxHeMiuee 3BeH0 naTOJiorMMecKoro 
npouecca m oaejiaTb ^ocTynHoe Bbi3,aopoBJieHMe Heo6paTMMHM. 
O TOM, MTO 3T0 BnOJIHe peajIbHO, rOBOpMT TOT (J>aKT [3], MTO 
M3 BbI3HOpOBeBUIMX 60JIbHbIX, KaK nOCTynMBIUMe Ha npOM3BOfl- 
ctbo, TaK m 3aHMMaiomMecH TpynoTepanMeM 6ojibHbie, ^aioT 
MeHbllIMM npOUeHT paHHMX 060CTpeHMM M peUMHMBOB (22,1%

7) TaK, corjiacHo oTHeTaM JleHHHrpaacKoro o& iacTH oro ncHxoHeBpoJiorwHec- 
Koro awcnaHCepa, H3 HHCjia jihu, BunHcaHHUX H3 ncHXHaTpHHecKoro cTauwoHapa 
ofijiacTM, b TeneHMe nepBbix nHTH n c r B03BpamaK)TCjj ofipaTHO 79 % 6oJibHbix [3 ].



npn TpyAOTepanmi) no cpaBHeHMio c He 3aHHMaiomMMMc» t3koh 
TepanMen (48 % ). 3 to  ecTecTBeHHO, TaK KaK b TpyaoTepanMM 
MMeeTca oamh m3 BaxHbix 3jieMeHTOB ncMxoTepanMM: cMcreMa- 
TMMecKoe npMHyAMTejibHoe npMBjieneHMe BHMMaHMH k »BJieHM»M 
BHeuiHero MMpa8). OAHaKO noHHTHO, mto sto  —  JiMiub MacTb Toro 
6ojibmoro KOMnjieKca ncMxojiorMnecKMx MeponpMHTMH m bjim- 
HHMM, KOTOpbie AOJIXHbl 6bITb BKJHOMeHbl B nCMXOTepanMK). 
C npaKTMMecKoft tohkm 3peHMH npMMeHeHMe ncMxoTepanMM 
(b nepByio oMepeAb TaK Ha3biBaeMofi pauMOHajibHOM9)) k TaKOM 
MH0r0MMCjieHH0M KaTeropMM 6ojibHbix, KOHenHO, noTpe6yeT nep- 
BOHanajibHo HecKo;ibKo 6ojibuiMx ycmjimm m 3aTpaT (yBejiMMeHMe 
MMCjia jienamMx BpaneM ju\h yMeHbineHMH mx 3arpyaceHHOCTM, 
He roBopa yxe o CTporoM noA6ope mx no jimmhmm oco6chhocthm 
M 06 MX AOnOJlHMTeJlbHOM nOArOTOBKe). OAHaKO, eCJIM 3TO npMBe- 
AeT k 3HaMMTejibHOMy nocjieAyiomeMy coKpameHMio peiiMAMBOB, 
T. e. He TOJlbKO K B03BpaiueHMK) K nOJie3HOM AeflTejlbHOCTM 
MHorMX MjieHOB o6mecTBa, ho m k chhtmio c rocyAapcTBa MacTM 
orpoMHbix 3aTpaT Ha coAepxaHMe m o6cjiyxMBaHMe 6ojibHbix, to, 
MOXHO AyMaTb, TaKMe 3aTpaTbI OKynHTCH CTOpMUeM.

IX . P e 3ioMe

KaKMe x e  BbiBOAbi moxho CAejiaTb M3 Bcero M3jioxeHHoro?
1. Hcxoah m3 KanecTBeHHoro xapaKTepa kpmbom 6ojibiuMH- 

cTBa HejieMeHHbix cjiynaeB uiM30(J)peHMM, mohcho CAejiaTb bhboa, 
mto b 0CH0Be xoAa 3Toro 3a6ojieBaHMH jiokmt nojioacMTejibHaa 
06paTHa» CBH3b K3KHX-TO yMaCTByjOLUMX B HeM KOMnOHeHTOB.

2. PflA KOppeJl»TMBHbIX CBH3CM LUM30(J)peHMM (c TMnaMM 
KOHCTMTyUMM, C TMnMMHbIM B03paCT0M 3a60JieBaHMH, C BeCOM 
npM pO)KAeHMM y AHCKOpAaHTHbIX M0H03MTOTHblX 6jlM3HeUOB, 
c npOBOUMpyiomMMM (J)aKTopaMM m t .a .) noATBepacziaeT apryMeH- 
TauMio H. fl. FlaBjioBa b nojib3y cymecTBeHHOH po;iM mctoiuchmh 
ueHTpajibHOM HepBHOM CMCTeMbi, 3anpeAejibHoro TOpMOxeHMH 
M (J)a30BbIX COCTOHHMM B ee p33BMTMM.

3. Bee ocHOBHbie ncMxojiorMMecKMe MepTbi coxpaHMBuiMx 
C03H3HMe UIM30(l)peHMK0B M BblpaaceHHbIX UIM30MAOB (ayTM3M, 
C XapaKTepHbIM MaCTMMHbIM B03BpaT0M K 33KOHOMepHOCTHM 
nepBo6biTHoro MbiuiJieHMa, ho c npeo6jiaAaHMeM cjioBecHbix

8-> A b top  pa6oTbi [3 ] cnpaBc^iHBO OTMeHaeT, h to  paajiwHHH M c*4y pa6o ia - 

lOUIHMM Ha npOH3BOilCTBe H He pafiOTaiOIIIHMH OTHaCTH o6t>HCHHK)TCJ! TeM, HTO 

pa6oTaK)T jiHua, flocTHriuwe 6ojiee noJiHoro Bbi3iiopoBJieHH5L H o s to , bh ah m o , 
MeHbliie OTHOCHTCH K 3aHHMaBWHMCH TpyflOTepanwett.

9) PauwoHajibHoft Ha3biBaeTCJi Tepanmi, zieftcTByioiuaH Ha paccy/ioK, b otjih- 

HHe ot  cyrrecTHBHoft, aeficTByiom efi nyreM BHyineHHU.



M CMMBOJIMMeCKMX 3JieMeHT0B, C TeHfleHUMeM K cxeMaTM3My 
M T. JX.) XOpOUJO oGTjHCHHIOTCH ejlMHblM 0 6pa30M KaK CMCTeMHbie 
M3MeHeHMH nojx bjimhhmcm noBbiiueHHOfi T0pM03MM0CTH onpe- 
ijejiCHHbix, MeHee ycTOMMMBbix (J)opM noBeijeHMa, accouMauMM 
m t . jx .  3 tm CMCTeMHbie H3MeHeHMH npMB04«T  b nepByio o iiepe,ab 
k pa3pbiBy counajibHbix cBH3en bo BHeuiHeM noBeaeHMM (h to  
iie jiaeT  HCB03M0XHbiM  m ncMxoTepancBTM necKoe B03^encTBM e), 

k yTepe paaa couMajibHo npMo6peTeHHbix orpaHMHeHMM, tm fim ii-  

Hbix juia coBpeMeHHoro peajiMCTMnecKoro MbiiujieHMH m T.a.
4. Bo3HMKaiomMe TaKMM 06pa30M ncMX0Ji0 rMiiecKMe o c o 6eH - 

hoctm , ccjim ohm nepeuiJiM onpe,aejieHHyio rpaHMuy, c o 3,aaioT 

KOHtJWIMKTHbie CMTyaUMM JJJlH UeHTpajibHOM HepBHOM CMCTCMbl 
npw coiipM kochobchm h c o  cp e^ on , ii t o  y c y ry 6jineT  (J)M3MOJiorM- 

necKMC Hapym cHM » T oro  x e  TMna ( t .  e. TeH^eHUMM k xecTKO M y 
OT6opy peaKUMM m, .aajiee, k 3anpe,aejibH0 My TOpMOxeHMK)).

5. TaKMM 06pa30M, c o 3^ a e T c »  mmchho Ta o 6paTH a» nojioxM-

TejibHa» CB»3b (HapymeHM» (J)M3M0ji0rHHecKHe «=* HapyiueHM»

ncMXOJiorMlie cK H e ), Ha KOTOpyK) yKa3biBaeT TMnMHHan jy\n T H xe - 
jibix HejieneHHbix cjiynaeB uiM30(J)peHMM HapacTaiom aa KpMBafl 

60JIC3HM.

6 . CoBpcM eHHbie cfrapMaKOJiorMHCCKMe MeToabi jieneHMfl ih h - 
3ocJ)peHMM, ycneuiHO BbiBO,a» 6o jibH oro  m3 naTOJiorMHecKoro 
COCTOHHMH, He yCTpaHHIOT nOCTO»HHO ^eMCTByiOmMe npMlIMHbI, 

npMBe.miiMe e ro  b s t o  coctoh h m c. B jiaro ijapa 3T0 My orpOMHbift 
npoueH T 6ojibHbix (jxo  80 % ) b n ocjie ijy iom M e ro^bi B03BpamaeTCH 
BHOBb B CTauMOHap.

7. nOCKOJlbKy b npouecce pa3BMTM» HaM6ojiee MHoroHM- 
cjieHHoft KaTeropMM 3a6ojieBaHMM (He HaM6ojibiueM TaxecTM) 
aKTMBHO ynacTByeT ncMxojiorMHecKoe 3BeH0, t o  b paae cjiynaeB 
npMHUMnMajibHO bo3m o x h o  pa30pBaTb naTOJiorMnecKyio cMCTe- 

My 06paTH0M nOJlOXMTejIbHOH CBH3M, B03.aeMCTByH Ha 3T0 3BeH0 
ncMXOTepaneBTMiiecKMMM MeTOiiaMM. 3 t o  bo3m o x h o  b HacToamee 
BpeMH 6jiaro,aapfl TOMy, mto (JjapMaKOjionmecKMe B03jieftcTBM5i, 
XOTH 6bl BpeMeHHO, BOCCTaHaBJIMBaiOT KOHTaKTHOCTb 60JIbH0r0, 
mto jie jiaeT  6o jibH oro  .aocrynHbiM  jxjih  ncMxoTepaneBTMMecKMX 
B034eMCTBMM.

8. TaKOH pa3pbiB o6paTHon n0Ji0XMTejibH0M cbh3m MoxeT bo 
MHorMX cjiyMaax BOcnpenHTCTBOBaTb bo3Hmkhobchmio peuMjjMbob 
3a6ojieBaHM».

9. Otk33 o t  ncMxoTepanMM npM uiM30(l)peHMM hbjihctch 
pe3y;ibTaT0 M TpajiMUMM, B03HMKmeM Tom a, Konaa He 6mjio (J)ap-

MaKOJlOrMMeCKMX CpejlCTB, n 03B0JlHK>mMX, XOTH 6bl BpeMeHHO, 

BOccTaHOBMTb c n 0 C0 6 H0 CTb 6o jibH oro  k r jiy 6 0 K0 My KOHTaKTy 

c BpaMOM. T en epb  3Ta TpajjMUMH n o  MHepuMM em e coxpaHHeTca.



Ho OHa noTepajia cBoe ocHOBaHne, h ncuxoTepanwa (npewMyme- 
cTBeHHo pauMOHajibHaa, xaK KaK cyrrecTMBHaa np0THB0n0Ka3aHa 
npM iuw30(J)peHMM) .aojiXHa 6biTb BBeaeHa b npaKTMKy Ha btopom 
3Tane TepaneBTmiecKnx MeponpwHTMH.

10. 3aTpa™ m TpyaHocTH, cB»3aHHbie c npe,anaraeMbiM 
BBeiieHMeM ncHXOTepanHM nocjie (JjapMaKOJionmecKoro 3Tana 
jieneHMa, b cjiynae ycnexa xaKon ncnxoTepanwH, .aojiXHbi 
c H36biTKOM oKynMTbca 3a cneT coKpameHHH pacxo,aoB Ha co,aep- 
xaHne 6ojibHbix b crauMOHape h 3a cneT B03BpamcHMH 6biBiunx 
60JIbHbIX K 06meCTBeHH0 nOJie3HO# JXCRTCJIbHOCTH.
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BHJJ KAK 3 B0 JU0 U,H0 HH0 E I1.EJI0E*

Cmwcji Bonpoca o Bwxe cboamtch k Bonpocy o KpMTepMM 
BMAa. Jlio6aff KOHKpeTHaa c m cTem3thii ecKan eunHnua pea^bHa 
KaK cyMMa oco6eft, ho KpMTepwft, BbmejiHiomHH ee, M oxeT 
6blTb MJIM yCJlOBCH, MJIM 06l>eKTMBeH. Tpe6oBaHM« K KpMTe- 
pMio: 1) Bceo6mHocTb (,iuih Bcex 0praHM3M0B, o t  npocTeftiunx 
AO BblCIUMx), 2) 06l>eKTMBH0CTb M n03T0My 3) eAMHCTBO (TO 
ecTb KpMTepMft He AOJIXeH 6a3HpOBaTbCH Ha pHAe He3aBMCMMbIX 
npH3HaKOB, MorymMX npOTMBOpe^MTb oamh ApyroMy), 4) cneuH- 
(J)MHHOCTb, TO ecTb OH AOJIXeH BWACJlHTb MMCHHO BMA, OCHOBHyiO 
CMCTeMaTMnecKyio eAMHHuy. 06bniHO npMMeHHeMbie KpMTepMM 
He OTBenaiOT stmm Tpe6oBaHMHM. MopcJjojiorHHecKMM hiatus npn 
crporoM npMMeHeHMM He n03B0JiaeT OTjinliaTb nojiOBOM ammop- 
(J)M3M MJIM BHyTpMBMAOBOM nOJIMMOp(t)M3M OT BKAOBbIX pa3JIMlIMM
m He oTrpaHMMMBaeT KanecTBeHHo bma ot poAa. HecKpemnBa- 
eMOCTb He Bceo6ma, nocKojibKy ecTb cTporne caM00nbUiMTeJiM, 
m, Hao6opoT, CKpemMBaiomMecH xopoinne b m a u . KapnojiorMH 
He AaeT KpMTepnn nepexoAa xp0M0C0MHbix a6eppauHft b bmao- 
Bbie oTjiMMMH. OnpeAeJieHMe BMAa KaK cmctcmw  o6mmho He AaeT 
MMeHHO CneiXM(J)MKM 3T0M CMCTeMbi. B TO X e  BpeMH BCe 3TM 
KpMTepMM b 3HaMMTeJibH0ft CTeneHM npMMeHMMbi. Mto x e  mx 
MOXeT o6l>eAMHHTb?

EAMHCTBeHHbIM KpMTepMeM, OTBeMaK)UJ[MM BCeM 3TMM Tpe6o- 
BaHMHM, MoxeT 6bITb TOJIbKO KpMTepMM BMAa KaK 3BOJHOLXMOH- 
Horo uejioro. C 3Tofi tomkm 3peHMH cymecTBeHHbiMM ao jixh h  
CMMTaTbCH Te M TOJIbKO Te pa3IpaHMMeHMH, KOTOpbie peajIbHO 
npMBOAHT K CaMOCTOHTejIbHOMy 3B0JIK>UM0HH0My pa3BMTHK) MJIM 
hbjihiotch OTpaxeHMeM ero. IloKa MMeiomnecH pa3JiMMMH (no - 
JIMMOp(J)M3M, MMCTbie JIHHHH CaMOOnblJIMTCJieft, XpOMOCOMHbie 
BapMaUMM) He HapyiliaiOT eAMHCTBa 3B0JlK>UM0HH0r0 p33BMTMH 
m bch rpynna 3BOJiK>UMOHMpyeT KaK uejioe, OHa —  cahhmm 
bma, m 3TM pasjiMMMH —  BHyrpMBMAOBbie. KorAa ABe rpynnbi 
npMoGpeTaioT sBOjnouMOHHyio He3aBMCMMOCTb b CMWCjie caMO- 
CTOHTeJIbHbIX nyTefi p33BMTMH, OHM —  CaMOCTOHTeJIbHbie BMAbl. 
Bma — 3B0JiK>uM0HH0e qejioe, m HM3UiMe eAHHMUbi bxoaht

* Mctohhhk: [ 1947a ].



b Hero KaK MacTM. 3 t o  3HaqMT5 mto pa3BMTne oahmx iioabh- 
hob nyreM cKpemMBaH mm, MMrpauMft (y caMOonbUiMTejien) mjim 
cxoHCTBa ycjioBMM MHeT napajuiejibHo nyrHM sboaioumm ApyrMx 
nOHBMHOB, M 0C06M pa3HbIX nOABMAOB COXpaHHIOT 3B0AK>IJM- 
OHHyK) 3KBMBBJieHTH0CTb (CXOACTBO 3B0AK>UM0HH0ft peaKUMM) 
M OTHOCMTejlbHyiO 3BOAK>UMOHHyiO 06paTHM0CTb.

CpaBHMTeJlbHO C BblCLUMMM CMCTeMaTMMeCKMMM eAMHMUaMH 
bma npencTaBJiHeTCH enwHbiM, b t o  BpeMH KaK poA  y x e  AMCKpe- 
TeH, e ro  MacTM HenpepbiBHO AMBeprMpyiOT. B bmac npeo6jiaAaK>T  

06T>eHMHHK)mMe5 u e HTpOCTpeMMTeJlbHWe CMJ1W (cKpem MBaHMe, 
o6m H ocTb cnpoeHMH m ycjioBMM), b pOAe —  u eH T p o 6 ex H w e  

(M30JIHUM», pa3JIMMMfl CTpOeHMH M peaKUMM M T. A-)* OTHOliieHMe 
BMiia k  noHBMHy xapaKTepM3yeTca bhcuihmmm B3aMMOOTHOiueHM- 
HMM: noABHA 33BMCMT OT HpyrMX nOABMAOB, BMA 3BOJ1IOUMOHHO 
caMocTOHTejieH b othoiuchmm cocen H ero  BMAa. O THom eH M e  

k  pony b npocrreMuieM cjiynae xapaKTepM3yeTca BHyrpeHHM- 
mm cbh3»mm: bma uejiocTeH, ppa AMCKpeTeH m MHOxecTBeHeH 
B CBoeM 3BOJ1IOUMM. CxeMaTMMeCKM 3T0 MOXHO M306pa3MTb T3K!

3 aBMCMM CaMOCTOHTeJlbHbl
/----------A ----------s

IlOABMA BMA P oA
v------------v------------ '

3 boak>umohho  He nejiMMbi ^ejiMM

HacTonmee onpe^ejieHMe hbahctch onpeaejieHMeM npMHijM- 
nMajibHWM m He M oxeT cjiyxcMTb henocpeACTBeH hbim peuenTOM 
juih oueHKM KaxAoro oTAejibHoro BMAa y x e  noTOMy, mto sbo- 
jnouMOHHoe npouuioe m A axe  HacTOHmee HaM HeM3BecTHbi juih 
60JlbIUMHCTBa OpraHM3MOB. O^HaKO OHO n03B0JIfleT paCCMaTpM- 
BaTb ApyrMe KpMTepMM KaK qacTHbie npoHBJieHMH OAHoro 6ojiee 
o 6mero npMHUMna m noMoraeT BHocMTb Heo6xoAMMwe KOppeK- 
tmbm b mx npMMeHeHMe. fleftcTBMTejibHo: hiatus —  oSbiMHoe 
cTaTMqecKoe BwpaxeHMe caMOcroHTejibHoro P33bmtmh; 0AHaK0 
rae stom caM0CT0HTeAbH0CTM HeT (HanpMMep, b cjiyManx no- 
JIMMOp(J)M3Ma), TaM He npMMeHHM hiatus KaK KpMTepMM AJIH 
BbwejieHMH BMAa. HecKpemMBaeMocTb —  oamh m3 bo3M oxhwx 
mctomhmkob amBepreHUMm m MacToe ee cjieACTBHe. OAHaKO y  yaa- 
JieHHblX BMAOB HaCTO COXpaHHeTCH CKpeulMBaeMOCTb (MMMypMH), 
TaK KaK MX caMOCTOHTejIbHOCTb AOCT3TOMHO noAAepxMBaeTCH 
reorpacJjMMecKOM msojihumcm. AHajiorwMHO m KapMOjiorMMecKMM 
KpMTepMM npHMeHMM AMUib TorAa, KorAa oh oTpaxaeT mam 
06ycA0BJiHBaeT xoa sbojiioumh.

ri03T0My o 6uj[mii sbojhoumohhwA npMHUMn MMeeT m npaK- 
TMMecKoe 3HaMeHMe, o n p eA e jm  b  ksxaom  cjiyMae yaejibHbiM 
Bee K axaoro oTAejibHoro MacTHoro KpMTepMH. 3bojiioumohhwm



npMHUMn, K0HeiiH0, T o x e  ocTaBMT b paae cjiy liaeB HeHCHOCTb 
b onpejjejieHMM B*ma. Ho s to  3aBMCMT He o t  ero ycjioBHo- 
ctm, a o t  Hamew HeaocTaTOMHOM 0CBe,a0MJieHH0CTM b o th o -  
rneHMM sbojiioumohhom xapaKTepMCTMKM rpynnbi (npenHTCTBue 
He npMHUnnnajibHoe) mjim o t  HajiMMMH b oxaejibHbix cjiynaax 
peajibHbix nepexo^Hbix cTyneHefi Meacay bm^om m nojjBHflOM mjim 
pojjoM, o iieM roBopMJi yxe flapBMH. TaKOBbi, HanpMMep, TaK 
Ha3biBaeMbie pacoBbie Kpyrn, mto, kohchho, He npoTMBOpenmt 
HajiMHMio apyrMx xopoiuo BbipaaceHHbix bm/iob, no^BM^OB m po- 
flOB. SBOJIIOUMOHHbIM KpMTepMft B CMCTeM3TMKe 6bUI He '\yXJl 
m caMOMy flapBMHy (yKa3aHMe Ha 6ojib inoe CMCTeMaTMMecKoe 
3HaqeHMe 6e3pa3JiMiiHbix jv ih oT6opa npM3HaKOB). B nocjie,a- 
Hee BpeMH 6jiM3Kyio T0liKy 3peHMH BbicKa3ajia Taoce  P. JI. Bepr 
B CBH3M O BOnpOCOM O CMCTCMe BM^a.



CMCTEMHM JIOIHKA JJAPBHHH3 MA*

nepBOM cTporo HayHHow o6o6maiomeH n BceoxBaTbiBaiomeH 
Teopnew b 6M0ji0rnn 6bma TeopMH H.flapBMHa. PaHbiue B03hmk- 
uiee npeACTaBJieHMe o kjictomhom crpoeHMM 0praHM3M0B hocmjio 
CKopce 3MnnpnMecKMM xapaKTep. HanpOTMB, Teopnn ecTecTBeH- 
Horo OTfiopa 6bijia pe3yjibTaTOM He TOjibKO m He craribKo 
HOBbix HaGjnoijeHMH, CKOJibKO 3aMeHaTejibHoro conocTaBJieHMH 
paaa jjaBHO M3BecTHbix 6nojiorimecKMX (J)aKT0p0B m hbjichmh: 
M3MCHHM BOCTM, HaCJieflCTBCHHOCTM M reOMCTpMHeCKOM nporpec- 
CMM pa3MHOXeHMH, KaK 3T0 TOHHO (J)OpMyjIMpyeT Ha nOCJie^HMX 
CTpaHMUax «npOMCXOXaeHMH BMAOB» caM flapBMH.

B HacToamee * e  BpeMH Mbi bmjihm, mto OTKpbiTaa flapBHHOM 
3aKOHOMepHOCTb ecTecTBeHHoro OT6opa BOiujia b o6myio Teopmo 
CMCTeM, a oTKpbiTMe npMHuMna ecTecTBeHHoro OT6opa 6mjio 
mm cflejiaHO Gjiaroijapn npMMeHeHMio Toro jiornnecKoro no.oxo.aa 
k npoGjieMe, KOTOpbiw Mbi Tenepb Ha3biBaeM cmctcmhum.

Pa3BMTMe m oc^opMjieHwe CMCTeMHoro noaxo.aa KaK caMOCTO- 
HTejibHoro HanpaBjieHMH b HayKe othocmtch k XX ctojictmio. 
O^HaKo mctokm ero jiexaT niy6x e  m otmctjimbo bh^hm yxe  
c cepejjMHbi XIX BeKa. 3aecb npex^e Bcero Heo6xo,aMMO Bcno- 
MHMTb pa60Tbi K. M apKca [5]. BaxHyio pojib b cTaHOBJieHMM 

cwcTeMHoro no.nxo.aa cbirpajiM m pa6oTbi 6M0Ji0r0B. riocjie,aHee 
06l>HC HH eTCH TeM, MTO OnMCaHHOe B 6MOJIOrMM 60raTCTB0 pa3JIMM- 
HblX TMIIOB CMCTeM M 60JIbIIiaH CJlOXHOCTb B3aMMOOTHOUieHMM 
mx ajieMeHTOB Bbi3biBajiM ecTecTBeHHoe cTpeMjieHwe pa3o6paTbcn 
b hmx. B XX BeKe mw MOxeM Ha3BaTb cpe^M co3,aaTejieH 

CMCTeMHbix KOHuenuMM 6Mojiora JI. (|)Oh BepTajiaH(J)M, Bpana 
no 06pa30BaHMK> A. A. Bor^aHOBa, (j)M3H0Ji0ra A. Po3eH6jnoTa, 
6wojiora f lx .  B. C. XoJmeHHa, ncMXMaTpa y. Pocc 3iii6h, (J)M3mo- 
Jiora H.A. BejiOBa, 6nojiora M. M. 3aBaaoBCKoro h ,ap. BMecTe 
c TeM, yxe  b XIX BeKe y flapBMHa — co3,aaTejiH c0BpeMeHH0M
3BOJHOUMOHHOM TeOpMM — Mbi HaXOflMM npHMep MCn0JIb30BaHMH 
CMCTeMHoro no^xoiia.

PaccMaTpMBaa b uejioM «npoMcxoxfleHne bh40b», mu bm- 
.OMM TaM UOCTaTOMHO MeTKO BblpaxeHHblft CMCTeMHbIM no,oxo4

* H ctohhhk : [1983 a].



M OTKpblTHe OflHOrO M3 BaXHefilllMX npMHUMnOB, BOUiejUHMX 
n034Hee B pm  (c(j)OpMyJIMpOBaHHbIX nopa3HblMM Ha3BaHMHMM) 
TeopMM cmctcm, — npMHuMna ecTecTBeHHoro 0T60pa. flapBMH, 
KOHenHO, ccJ)0pMyjiMp0Baji ero KaK cneuManbHO GMOJiorMqecicyio 
3aK0H0MepH0CTb. OflHaKO TOT (JjaKT, lITO 3T0T IlpMHUMIl — 
B npflMOM MJIM M04M(J)MUMp0BaHH0M BMfle — 6bIJI BOCFlpMHHT 
B pB3JlMlIHbiX 06jiaCTflX 3H3HMH, OT aCTpOHOMMM JXO nCMXOJIOrMM, 
roBopMT o ero 06mecMCTeMH0M 3HaqeHMM. Oh 3aHflJi BMflHoe 
Mecro bo MHorMx cMCTeMHbix KOHuenuMHx, HanpMMep y y. Pocc 
3iu6m m eme paHee bo «Bceo6mefi opraHM3aunoHHofi HayKe» 
EoraaHOBa [18, 2 ].

*  *  *

3B0jn0UM0HHaa KOHiienuMH B03HMKJia b 6ojiee mjim MeHee 
0(J)0pMjieHH0M BMiie 3aaojiro 40 flapBMHa m yace k Haqany 
XIX BeKa 3aBoeBana onpeaejieHHoe mmcjio ctopohhmkob (JIaMapK, 
>Koc{)4)pya CeHT-Hjiep m np.). TeM He MeHee noTpe6oBanocb 
okojio nojiycTOJieTMH, qT06bi flapBMH 0K0HqaTejibH0 yTBepjiMJi 
3BOJlK)UMOHHyiO KOHUenUMIO M nOKa3ajI MCTMHHbie MexaHM3MbI 
3 BOJI K)UM M.

Jlo flapBMHa roBopMjiM o uejiec006pa3H0CTM cTpoeHMH xm- 
BOTHblX M paCTCHMM* CaMO CJIOBO «uejieC006pa3H0CTb» — 
c006pa3H0CTb uejiM — yace npe,anojiarajio CBoero pom  aHTpono- 
ueHTpM3M, to  ecTb B3rji»,a Ha npeijMeT c cy6i>eKTMBH0H tomkm 
3peHM» qejiOBeKa, m6o noHHTMe uejiM HeceT Ha ce6e mmcto 
qejiOBenecKMM CMbicji. Uejib ct3Bmtch qejiOBeKOM, m cjiobo «ue- 
jiec006pa3H0CTb» 03HaqaeT Kaicyio-To aHanorMio c TB0pqecTB0M 
qejiOBeKa — cHaqajia nocTpoeHMe opraHM3Ma «coo6pa3Ho uejiM», 
3aTeM, KaK pe3yjibTaT, yace npMcnoco6jieHHocTb m cnoco6HocTb 
BbiXHTb. Bonpoc o 4>aKTopax, co34ajomnx uejiecoo6pa3Hoe 
cTpoeHMe, nopojiMJi mhoxcctbo rMnoTe3, 6ojibineM qacTbio ocho- 
BaHHbix Ha hbhom mjim HeaBHOM MjieajiMCTMqecKOM (JjyaaaMeHTe.

npejiuiecTBeHHMKH flapBMHa ycMaTpMBajim MexaHM3MW, on- 
pe^ejiHiomMe sbojikhjmio, jih6o bo bjimhhmm bhciuhmx ycjioBMM 
m b uejiec006pa3H0M peaKuMM Ha hmx opraHM3Ma (jiaMap- 
km3m), jim6o b aBToreHe3e, to  ecTb BpoxaeHHOM cTpeMJieHMM 
OpraHM3MOB K COBepllieHCTBOBaHMK) M3 nOKOJieHMH B nOKOJieHMe.

Ecjim m MMeeTca 3aK0H0MepH0e cTpeMjieHMe k ycoBepiueH- 
cTBOBaHMK) 0praHM3M0B, b tom mjim MHoft (})0pMe npM3HaBaeMoe 
mjim no4pa3yMeBaeMoe b aBToreHeTMqecKMx npe^cTaBJieHMHX, to  
B03HMKaeT Bonpoc, KaK o6i>HCHMTb HecoMHeHHyio uejiecoo6pa3- 
HOCTb caMOM TaKOM TCHJieHUMM. Bonpoc 0 uejieC006pa3H0CTM 
KOHKpeTHbIX pa3H006pa3HbIX 3BOJIIOUMOHHUX M3MCHeHMH 3̂ eCb 
pemaeTCH nocpeacTBOM ccbUiKM Ha He MeHee Heo6i>HCHMMyio 
uejiecoo6pa3HQCTb TaKoro cTpeMjieHMH k COBepllieHCTBOBaHMK).



Ecjih x e  rOBOpMTb 06 yHacjie^OBaHMM npM06peTeHHbix npn- 
3H3KOB, to  (n 0MMM0 HCHCHOCTM MexaHH3MOB mx nepeijaHM 
noTOMCTBy) Hajjo MMeTb b BMiiy, mto 3Ta TMnoTe3a npeanojiarajia, 
mto npM3HaKM, npMo6peTaeMbie b TeMeHMe xm3hm, KaK npaBMJio, 
yxe  caMM hbjihiotch npMcnoco6MTejibHbiMM. 5e3 3Toro yHacjieflo- 
BaHMe npMoGpeTeHHbix npM3HaKOB He o 6t>»ch»jio 6bi sbojhouh- 
OHHoro nporpecca m noBbiineHMH npMcn0C06jieHH0CTM; ho no- 
MeMy 3tm npM3HaKM MMeioT, KaK npaBMJio, npMcnoco6MTeJibHbiM 
xapaKTep — mmchho 3Toro flaHHaa rMnoie3a m He o6T>»CH»Jia.

W  b tom, m b flpyroM cjiyMac nojiyMaeTca nopoMHWM 
Kpyr: uejiec006pa3H0CTb, KOTopyio He06x0,aMM0 o6i>HCHMTb, yxe  
3apaHee nojioxeHa b ochobv o6T>»cHeHMH. TOjibKO flapBMH 
noKa3aji, KaK m3 cjiyHaftHbix, HeHanpaBjieHHbix M3MeHeHMM 
n0T0MCTBa nyreM mx 0T60pa HaKanjiMBaiOTCH Bee 6ojice m 6ojiee 
uejiecoo6pa3Hbie M3MeHeHMH. IlopoMHbiM Kpyr paccyxaeHMM mm 
6bui pa36MT. npM 3tom Bee npeanocbijiKM, Ha KOTOpbie onMpajica 
flapBMH (M3MeHMMBOCTb, HaCJie^CTBeHHOCTb m reoMeTpMHecKaa 
nporpeccMa pa3MHOxeHM«), 6buiM M3BecTHbi m paHee. OjjHaKO 
jio flapBMHa ohm He 6buiM npeixcraBJieHbi KaK eiiMHaa CMCTeMa.

06e yKa3aHHbie rMnoTe3bi, aBToreHeTMMecKan m jiaMapKHCT- 
cKaa1), 0Ka3aBuiMecH b kohcmhom MTore HecocToaTejibHbiMM, 
mmejot o m y  o6myio HepTy: ohm He paccMaTpwBaiOT bm/i KaK 
CHCTeMy CO CJIOXHbIMM KOHKypeHTHbIMM B3aMMOOTHOUieHM»MM 
Mexuy oco6hmm, c noHBJieHMeM y n0T0MK0B hobux npM3HaKOB, 
KOTOpbie b KaxnoM n0K0JieHMM MacTMMHO coKpamaioTca no,a 
bjimhhmcm 0T60pa m t. Mexay TeM, ecjiM 6bi b opraHM3Me 
6bUio 3aji0xeH0 cTpeMJieHMe k coBepmeHCTBOBaHMio mjim ecjiM 
6m oh 6hji cnoco6eH Hacjie^oBaTb m nepe^aBaTb no HacjieacTBy 
npMo6peTeHHbie npM3H3KH, to  jinn ycnexa sbojiioumm He mmcjim 
6bi 3HaMeHMH cTpoeHMe BM,aa mjim ero mMcjieHHocTb. Sbojhoumh 
b 3tmx cjiynaax noiiaeT 0,aMHaK0B0 , MMeeM jim Mbi nepea co6om 
oxaejibHyio, e^MHCTBeHHyio jimhmio, r^e o t  napbi po^MTejiew 
Bee BpeMH poxaaeTca napa noTOMKOB, hjim, HanpMMep, uejiyio 
CHCTeMy, 6yaeT sto  bma mjim nonyjiHUMH.

B caMOM ̂ ejie, ecjiM npM06peTeHHbie npM3HaKM HacJieayiOT- 
ch, to  opraHM3M 6yaeT HeyicnoHHo o t noKOJieHMH k n0K0JieHMK) 
coBepmeHCTBOBaTbCH. M Tonaa, nyreM HaKonjieHMH, sbojiio- 
UMH MOXeT np0M30MTM 6yKBajIbHO B OflHOft J1MHMM. HMKaKOft

 ̂M. M. riy3aHOB cHHTacT, mto KOHuenww HaaJieaoBaHHfl npHoGpeTeHHbix 
npH3H3KOB, KOTOpaH 06blHH0 y HaC o6o3HaHaeTCJ! CJIOBOM «JiaMapKH3M», IX)pa3HO 
6oJiee cooTBercTBOBajia TOHKe 3peHH5i Xocjxfcpya CeHT-Hjiepa, KaK, BnponeM, 
m boo6me yneHbix toh anoxw, HeM no3MURH JIaMapKa, KOTopwtt, no mhchhio 
H.H. riy3aHOBa, 6bui b ochobhom aBToreHeraKOM, xoth h npH3HaBaji, connacHO 
oSmeMy B033peHHK) c bo eft anoxw, TaiOKe h HacjieaoBaHHe npHoGpeTeHHbix 
npM3H3K0B.



pa3H M UbI ripn  3 T 0 M  H e T  —  6 y i i e T  JIM 3BOJUOUM OHM pOBaTb OiXHa 

JIMHMH MJIM UeJIblM BMJl, COCTOfllUM M  M3 M H O rO M M CJieH H bIX  0 C0 6 eM .

CorjiacHo TaKOMy MexaHM3My, sbojholxmh bujxsl 6yjxej npocro 
COCTOHTb M3 CyMMbI 3BOJHOUMM TBKM X CX O flH b lX  napaJIJ ieJ IbH bIX  

JIMHMM. A OHM flO J IX H b l 3 B 0J IK >U M 0 H M p0B aT b  CXO flH O , XOTH M H e -

3aBMCMMo .apyr o t  .npyra2). Bej^b Ha Kaxayio M3 hmx JieMCTByioT 

OiXMHaKOBO OflHM M Te x e  (JjaKTOpbl. HMKaKOrO CMCTCMHOFX) B3aM- 

MO,aeMCTBM» M ex a y  JIMHMHMM M O X d  He 6 bITb, BCe JIMHMM 3BOJIIO- 

UMOHMpyfOT napajuiejibHO, m bmji, cjiejiOBaTejibHO, t o x c  m chhctch  

b CTopoHy CBoero yjiyniueHMH TOJibKO KaK cyMMa stm x jimhmm.

To x e  caMoe m o x h o  CKa3aTb m 06  aBToreHe3e. Ecjim y Bcex 

o c o 6eM BMjja 3anoxeH O  cTpeMJieHMe k coBepuieHCTBOBaHMK), to  

6yaer jim 3to OAHa-ejiMHCTBeHHaH jimhmh mjim 3to 6yacT 6ojib- 

UIOC KOJIMMeCTBO n 0,a0 6 HblX JIMHMM, HMKflKOTO B3aMMO.aeHCTBHfl 

BHyrpM BMiia, HMKaKMX cneuMcJjMMccKMX 0 C06eHH0 CTC#, xapaK- 

TepHbix ju i» BMjxa KaK uejio ro  m OTJiMMaiomMX ero o t  cyMMbi 

jimhmm, 3,necb TaK xe He npe^ nojiaraeTca.

flapBMH x e  paccMaTpMBaeT bmji He KaK sjieM eHTapHyio cyMMy 

OTJieJIbHblX MHJXMBMJXOB C MX nOTOMKaMM, a KaK CJIOXHyK) CMCTeMy

b o  BpeMeHH m npocTpaHCTBe.

B npocTpaHCTBe 3Ta CMCTeMa OKa3biBaeTc» c jio x h o m  noTOMy,

4TO B KaX^OM nOKOJieHMM pOX^aCTCH 6ojIbUIC OpraHM3MOB, 4CM 

M OxeT BblXMTb Ha 3aHMMaeMOM JiaHHblM BMflOM TeppMTopMM, 
m o c o 6m ojiH oro BMjia n03T0M y BCTynaiOT M exny co 6om b xecTO - 

Kyio 6 opb6y. TaKMM 06pa30M, m mciotch He npocTo He3aBMCMMbie 

JIMHMM, a JIMHMM KOHKypMpyJOLUMe. CjiejIOBaTejIbHO, 3T0 y x e  

He cyMMa jimhmE, a ropa3,ao 6 ojiee c jio x H a a  CMCTeMa, b kotopom  

Bee o co 6 m cBH3 3Hbi M ex^ y c o 6 om 6opb6 oM, o 6mchom npM3HaKa-

MM M MX KO M 6M H aTO pM KO M  B IIO TO M C T B e (jU IH  p a3M H O xaK > lU M X C H  

nojiOBbiM nyreM bmaob), t o  e c T b  T e M , iito  Mbi T e n e p b  H a 3 b iB ae M  

0 6 M e H 0 M M H (J)O pM aU M eM .

Bo BpeMeHM bmji —  3 t o  Taoce onpejxejieHHaH CMCTeMa, 
3JieMeHTbi K0T0p 0 H (Kax^aH oco6b mjim napa oco6eM) .aaioT 

He npocToe iiMcjieHHoe m KanecTBeHHoe B0cnp0M3Be;xeHMe ce- 

6h, a BocnpoM3Be,aeHMe ce6n b yBejiMneHHOM MacuiTa6e, KaK 

KOJIMlieCTBeHHO, TaK M KaiieCTBeHHO. K0JIM4eCTBeHH0 nOTOMKOB 

OKa3biBaeTc» 6ojibm e, neM npejiKOB, m mmchho n03T0M y Mbi 

MMeeM jxejio He npocTo c jimhmcm, a c M3MeHHK>meMca, B33mmo- 

.aeMCTByiouieM oco6biM  06pa30M cmctcmom nOKOJieHMM. 3,aecb

JIaMapKHCTCKHe npeacTaBJieHMH em e MOiyr ofrbHCHHTb xoth  6 h  pacna- 
iieHHe Bnaa h iiHBepreHUHio flonepHHX bhaob, ecjin  nacTH wcxoAHoro Bnaa 

Haxo^HTCH b pa3Hbix ycjTOBHflx. KpawHe aBToreHeTHHecKne npeacTaBJieHMji 
no cywecTBy He MoryT ofrbHCHHTb h  a io ro , nocicojibKy BHyrpeHHHe cfraicropbi 
b npeaejiax o/iHoro Buna cxo/iHbi h He naioT npeiinocHJioK ajijj pacna^eHMH ero  

Ha pa3jivmHbie HOBbie Bnabi.
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nponcxoA»T m KanecTBeHHbie M3MeHeHM» — Kaacnoe noKOjieHne 
o6oramaeTCH HOBbiMM npM3HaKaMM. H3MeHMMB0CTb — He oaho- 
TMnHaa, a pa3H006pa3Haa — OTjiHMaeT n0T0MK0B o t mx npeAKOB
HOBbiMM 0C06eHH0CT»MM.

BoraTCTBo hobmx npM3HaKOB n03B0JifleT ecTecTBeHHOMy o t- 
6opy Bbi6MpaTb onpeAejieHHbie HanpaBJieHMH sbojiiouhm, 3apaHee 
He npeACKa3yeMbie hm aBToreHeTHnccKMMM (J)aKTopaMM, hm t c m m  

M3MeHeHMHMM, KOTOpbie b TeMeHMe xm3hm 6ojiee mjim MeHee 
OflHOTMriHo npMo6peTajin mx npeAKM noa bjimhhmcm bhcluhmx 
yCJIOBMM.

T a K M M  0 6 p a 3 0 M , M M eH H O  M3 B3aM M O AeftCTBM H  BO B p eM eH M  

m n p 0 C T p a H C T B e  o c o 6 e n  O A H o r o  n o m n e H M f l  b mx 6 o p b 6 e  3 a  c y m e -  

CTBOBaHM e M B MX n O TO M K aX , H a a e jie H H b IX  HOBbiM M  n p M 3 H a K a M M , 

B b ip a c T a io T  H O B b ie  M 3 M e H e H M » BM iia b uejioM, o n p e ,a e j iH e M b ie  

e c T e c T B e H H b iM  o t 6 o p o m .

3Ta ToiiKa 3peHM» no3BojiMJia flapBMHy o6i>HCHMTb u e jib iM  

p « A  A p y r M x  o c o 6 e H H o c T e f t  sbojiioumm, h b n e p B y io  o n e p e A b  am- 
BepreHUMio bmaob, mcxoah m3 T o r o ,  mto n p o M e x y r o M H b ie  (J )o p M b i, 

M e H e e  n p M c n o c o G jie H H b ie  k B H e u m e f i  c p e A e ,  M eM  p a c x o A «m M e c H  

(J jo p M b i, B b iM M p a io T , G j ia r o i ja p a  M eM y M e x n y  hobhmh, B03hmk- 
lUMMM (J)OpMaMM B03HMK3I0T BCe 60JIblUMe M 60JIbUJMe 3MHHMH, 
x M a T y c b i.

ijjIH CpaBHeHMH T eo p M M  CCTCCTBCHHOrO 0T60pa C JiawapKMCT- 
CKMMM M aBTO reH eTM M eCK M M M  TeopM M  MM 0 C0 6 e H H 0  BaaCHO nOJIO- 
x e H M e  o  3 H a iieH M M  mmcjichhoctm o c o 6 e M  bmas m o6ujmphoctm 
a p e a j ia  K aK  ycJioBMfi, c n o c o S c T B y io m M x  y c K o p e H M io  sbojholxmm. 
Hpkom M J iJ iio cT p a u M eft pojim MMCJieHHOCTM m pa3MepoB a p e a j ia  

M O X e T  CJiyXCMTb 3BOJIIOUMH M J ieK O nM T aiO m M X  Ha He60JIbUI0M 
cpaBHMTejibHO M30JiMp0BaHH0M M a T e p M K e  A B C T p a jiM M . 0 6 p a m a e T  

Ha c e 6 n  B H M M aH M e, mto b to  BpeMH K a K  n e p e c T p o M K a  cjio>kho- 
r o  a n n a p a T a  pa3MHoxeHMH b A B C T p a jiM M  3aaep>Kajiacb, Apyrne 
n pM 3H 3K M  3B 0 J iK )u M 0 H M p 0 B a jiM  6 o j i e e  y c n e m H o ,  mto n p M B e jio  

K lUM pOKOM  AMBepreHUMM aBCTpajIM M CKM X X M B O T H b IX  C 0 6 p a 3 0 -  

BaH M eM  p a 3 H 0 0 6 p a 3 H b ix  (J jopM  cy M M a T b ix , cxoahmx n o  c T p o e H M io  

m n o j i o x e H M io  b 6 M 0 u e H 0 3 e  c o  mhoihmm BM,aaMM n j ia u e H T a p H u x  

X M B O T H b lX , TM nM M H blX  JVIH 60JIblUMX M aT ep M K O B .

C y M M a T b ie  m O A H o n p o x o A H b ie  x m b o t h m c  A B C T p a jiM M  c  mx 

6 o j i e e  n pM M M T M B H W M  T M n o M  p a 3 M H O x e H M H  0 K a 3 a jiM C b  m M e H e e  

n p M c n o c o 6 jie H H b iM M  b 6 o p b 6 e  3 a  c y m e c T B O B a H M e , MeM 3 a B e -  

3eHHbie B A BC TpaJIM IO  KpOJIMKM, C03^aBaBLLIM e O AHO B p e M » ,  

6 j i a r o A a p »  6 b ic r p o M y  p o c r y  cB oeM  m m c jic h h o c tm , c e p b e 3 H y io  

n p o G jie M y  H a  s t o m  M a re p M K e  (a H a jio rM M H a n  n p o G jie M a  B03H M KJia 

M B paCTM TeJIbH O M  M M p e C 3aHeceHHbIMM M 3B H e K a K T y c a M M ).

O T K p W T b lM  fla p B M H O M  n p M H U M n  eC TeC T B eH H O IX ) 0 T 6 0 p a  M M e - 

eT O ip O M H O e  3H 3M eH M e B CaMbIX pa3HbIX OTHOLlieHMHX. fljIH 
6M Q jio rM M  3 T 0  n e p B o e  m, h s a o  A Y M a T b , e A H H C T B e H H o e  p e iu e H M e



npo6jieMbi uejiecoo6pa3HocTH sbojiiouhohhm x H3MeHeHHft. Bee  

Apyrne rnnoTe3bi, nbiTaiomnecH oTBeTHTb Ha s to t  Bonpoc, no cy - 
mecTBy He OTBeMajiM Ha Hero, a jiHiub nepeHocmiH peiueHHe 

Ha Apyron ypoBeHb.
Oncyna x e  B03HMKai0T aHTHAapBHHOBCKHe tch ach uh h  y co -  

BpeMeHHbix HccjieAOBaTejien? ricnxojiorHMecKH 3Aecb nrpaiOT 

pojib MHorne (Jjaicropbi: h MOpajibHbin npoTecT npOTMB xecTO - 
Koro ecTecTBeHHoro 0T60pa (h o  oh cymecTByeTl), h sm ouhh, 
nopoxaaeM bie TaKOH cjioxHocTbio xh3hchhm x hbjichhh, mto
KaxeTCH HeB03M0XHbIM CBeCTM MX JIHUIb K eCTCCTBCHHOMy OT-
6opy, m xaxaa  oTKpwTb HOBoe; ho bo Bcex sthx cjiyMaax 
n06yAMTejlbH0M npHMHHOH HBJIHIOTCH, nO-BMflHMOMy, 3M0UMM. 
A  jiorMKa KaxAbift pa3 oTCTynaeT Ha btopom njiaH. 3 to  hcho 
bhaho M3 paccMOTpeHMH KaK 6yATO 6m caMbix y6eAMTejibHbix 
apryMeHTOB kpmtmkob AapBHHH3Ma.

TaK, HanpMMep, b cbocm «H oM oreH e3 e...» JI. C. Bepr, nbi- 
Taacb onpoBcprHyTb pojib ecTecTBeHHoro 0T60pa b sbojiioumm, 
b nacTHOCTM, ccbuiaeTca Ha AaHHbie ByMnyca, kotopmh o6Ha- 
pyxM ji, mto nocjie xecTOKoft 6ypM norn6jiH b ochobhom  nTMUbi 
He cpeflHero TMna, a nTMUbi mjim co cjimuikom ajihhhm m h, mjim
CO CJ1MLUKOM KOpOTKMMM KpbUIbHMM [ l ] .  M3 STOIX) Bepr ACJiaJI
coBepuieHHo HejiornMHbiH b m b o a , a m m c h h o : ot6 o p  He cn o -  
co6cTByeT sbojiioum m , a, Hao6opOT, 3aiiepxMBaeT ee, coxpaHHH 
npexHMM TMn, KOHcepBHpya ero.

JlorMMecKaH om n6Ka Bepra 3aKJiioHajiacb b noAMeHe o ch ob - 
Horo nojioxeHMH /JapBMHa: o t6op cnoco6cTByeT BMXMBaHMio 
HaM6ojiee npHcnoco6jieHHbix. B oahhx  cjiyMaax stm npncn oco - 
GjieHHbie othochtch k npexH eM y TMny, b Apyrnx cjiyMaax —  
k HOBOMy. Korjxa o t6op coAeftcTByeT coxpaHeHMio n p exH ero  

TMna, oh, ecTecTBeHHO, He cnoco6cTByeT sbojiioumm. 3 t o t  
TMn 0T60pa y xe  b cepeAHHe Harnero BeKa M. H. UlM ajibray3eH 

BhmejiMJi b oco6yio (JjopMy oT6opa —  TaK Ha3MBaeMbift CTa6n- 
JiM3MpyiomMM[ ot6op. M, HaoGopoT, b ApyrMX cjiyMaax, ot6op  

paHO MJIM n03AH0 HeM36eXHO COACMCTByeT nOHBJieHMIO HOBMX 

npM3HaKOB, 6ojiee ueHHbix ajih BMAa, MeM npexHMe, to  ecTb 
cnoco6cTByeT sbojiioumm.

O t6oP He AOJIXeH OTOXACCT BJIHTbCH C SBOJIIOUMeM (KaK STO 
n0AC03HaTejibH0 cAeJiaji Bepr). Oh He BcerAa cjiyxcMT nporpec- 
CMBHblM (JjaKTOpOM, HO BCerAa HBJiaeTCH npMCn0C06MTeJIbHMM 
(JjaKTopoM. OAHaKO 6jiaroAapa m3mchmmboctm cpeAbi, 6jiaroAapn 
KOHKypeHUMM BHyTpM BMAa M MeXAy BMAaMM — paHO MJIH 
n03AH0, B TOM HAM HHOft CTeneHH — HMCHHO 0T60p 0Ka3MBa- 
eTCH OCHOBHOH ABHXymeft CHJIOH SBOJIIOUHH. M3MCHCHHH MOiyT 
6biTb k pan He MHoroo6pa3HM h AaioT innpoKHe bo3moxhocth 
AAH Bbi6opa nyTett oT6opa, ho ohh He 6e3rpaHHMHbi: HanpHMep,



KOnblTO He MOXeT OAHOaKTHO 3B0JlK)UM0HMp0BaTb B KpblJlO MJIM 
Aaxe b jiany xHmHMKa. H  ApyroM ABMxymen cmjih, KpoMe 
M3MCHMMBOCTM M 0T60pa, HeT, eCJIM He CMMT3Tb BMeiliaTeJIbCTBa 
cjiynaMHbix (J)aKT0p0B.

fla jiee  Bepr iipmboamt KaK apryMeHT npOTMB pojiM o i 6opa 
cjiynaMHbix m3mchchmm m TaKOM npMMep: cjiynaMHO paccwnaH- 
HbiM uipM(J)T (M3MeHeHMH opraHM3Ma) He cjioxm tch b «H jiM aAy» 
ToMepa (coBepiueHHbiM opraHM3M). 3necb oiuM6Ka b tom, mto, 
A axe  npMHMMan 3Ty aHanorMio, uajxo noMHMTb, mto b npouecce 
3BOJUOUMM «LiipMC{)T paCCbinajICH» He OflMH, a MMJlJlMapHbI pa3. 
CHaMajia no;iyMa/iMCb nycTb Jienco npOM3HOCMMbie cjiorM — 
He «rx ji» , a « 6a», « j ie »  m t . a. OcTajibHbie («r x ji»  m ap.) y x e  
He noBTOpHJiMcb, a npH cjieAyiomeM «paccbinaHMM mpMcJyra* 
(llOKOJieHMM) rapMOHMMHbie CJlOrM COeAMHHJIMCb B HeCKOJlbKO 
6ojibuiMe coMeTaHMH, m b 3Tom cjiynae o t 6op onflTb coxpaHHJi 
JlMUUb JiyMUIMe.

Bepr 3a6biji m eme oaho ycjiOBMe flapBMHa — reoMeT- 
pMMecKyio nporpeccMio pa3MHOxeHM«: rapMOHmMHbie (JjopMw 
He npocTo ocTaBajwcb, a pa3MH0xariHCb, 3aMeHHH o t6po- 
uieHHbie, AMcrapMOHMMHbie. TaK npoMcxoAMJio MMJUiMapAbi pa3 
b KaxAOM jimhmm pa3BMTMH BMiia. flpMMeM napanjiejibHO cyme- 
CTBOBajIM MMJUlMapAbI T3KMX JIMHMM M 60JIbUia« MX HaCTb TaKXe 
0T6pacbiBajiacb o t6opom, a Ha mx mccto cTaHOBMJiMCb HOBbie 
BMAbl, BblllieAllIMe M3 OCTaBUIMXCH.

Ecjim 6bi mMejia MecTO TOJibKO OAHa «HMTOMKa» sbojiioumm 
bhaob o t  aMe6bi ao  MejioBeKa, MoxeT 6wTb, He xBaTMjio 6w  
M MMJIJIMapAa nOKOJieHMM. OAHaKO uenOMeK p33BMTHH BMAOB 
6bUIM MMJIJlMOHbl, M B HMX —  COTHM MMJUIMOHOB nOKOJieHMM.

flpyroft npMMep ouim6km b nonbiTKe A0Ka3aTb, mto TeopMH 
JJapBHHa He cnoco6Ha o6i>HCHMTb pha cymecTByiomwx hbjichmm
B 3BOJIIOUMM, Mbi BMAMM y  T3JiaHTJIMBoro M 3pyAMpOBaHHOrO 

yMeHoro A .  A . Jlio6Mm eBa [6]. O h  npMBOAMT cJieAyiomuM (J)aKT: 
pbi6a ropMaK ( Rhodeus am arus) «BpyMaeT» CBoe iiotom ctbo  
npeCHOBOAHOMy MOJIJlIOCKy, KOTOpblft TaKMM 06pa30M CT3HOBMTCH 

BpeMeHHO 06l>eKT0M napa3MTM3Ma 3TMX nOTOMKOB, HO M OH 

b cboio oqepeAb «BpyHaeT» CBoe iiotom ctbo s to #  x e  pw6e. 
H 3 AByx napa3MTM3MOB nojiyHaeTCH cmm6mo3: iiotom ctbo pbi6w  

pa3BMBaeTCH b 6jiaronpMHTHbixycjioBM«x, a iiotom ctbo MOJUHOcKa 

pa3HOCMTCH Ha paccTOHHMH, KOTOpbie caM mojuiiock oGecneHHTb 

He MoxeT.
Jlio6MiueB cTapa/icH AOKa3aTb, mto B03HMKH0BeHMe TaKoro 

CMM6M03a He MOXeT 6blTb 06l>HCHeH0 eCTeCTBeHHbIM 0T60p0M. 
fleMCTBMTejibHo, 06pa30BaHMe KaxAoro npMcnocoSjieHMH (o t -  
AeJibHO y pbi6bi m y MOjijiiocKa) MajiOBepOHTHo m Tpe6yeT npM 
0T60pe AJiHTejibHoro BpeMeHM. B stom  JIioSMiueB coBepmeHHo 
npaB. flajiee oh yKa3biBaeT, mto 0AH0BpeMeHH0e bo3hm khobchhc



3tmx .uByx m no OTiieiibHocm peflKO B03HMKaK)iunx npncnoco6jie- 
hmm npaKTMiiecKM coBepuieHHo HeBepoHTHO. Oh npaB m b stom. 
OiiHaKo ero buboa, mto B03HMKH0BeHne TaKoro cnM6no3a 
coBepuieHHo He MoxeT 6biTb 06,bHCHeH0 o t6opom, — yxe He Be- 
peH. rioqeMy? JIio6MiueB no;ico3HaTejibHo bbo^mt coBepuieHHo 
Heo6»3aTejibHOC ycjioBMe: 06a «napa3MTM3Ma» HKo6bi b03hmkjim 
04H0BpeMeHH0. OcymecTBjiHioTCH ohh Tenepb ijencTBHTejibHO 
o^HOBpeMeHHO m nojie3Hbi o6omm opraHH3MaM KaK BMijaM. Ojx- 
HaKO MX B03HMKH0BeHMe, KOHCMHO, 6bIJIO He04H0BpeMeHHbIM. 
JlornMecKn hccomhchho, mto pbi6a, KaK opraHM3M noABMXHbiH, 
Bbipa6oTajia MexaHM3M napa3MTMpoBaHMH Ha MOJunocKe nepBOM. 
H o 3TMM OHa C034aJia CMCTCMaTMMeCKMM K0HT3KT C HHM Ha AJIM- 
TejibHyio anoxy. H 3a sto BpeMH ecTecTBeHHbin ot6op MMeji 
B03M0XH0CTb Bbipa60TaTb M BCTpeMHblM «napa3MTM3M» MOJIJIIOC- 
Ka Ha pbi6c. ^bohhom napa3MTM3M npeBpaTMJiCH b nojie3Hbin jinn 
RByx  ctopoh chm6ho3. KaK bm wo, MccjieflOBaTejib, mctko m hcho 
pa3o6paBiuHM nonTM Bee 3BeHbH jiorMnecKOM uenn, HeBOJibHO 
oihm6ch TOJibKO b oijHOM 3BeHe, a mmchho: ;*Ba npncnoco6jieHMH 
flByX BM40B HK06bi flOJIXHbl 6bIJIM B03HMK3Tb OflHOBpeMCHHO.
M b pe3yJibTaTC bch jiornnecKaH uenb OKa3ajiacb olum6omhoh. 
Ha aejie o t6op BnojiHe Mor co34aTb TaKon cmm6mo3 m, KaK 
bmamm, co34aji ero.

OiiHaKO m cjiyMaHHbie (JjaKTopbi, KOTOpbie Mbi ynoMHHyjiM 
Bbiine, hm b KaKOH Mepe He MoryT npOTMBopeMMTb OT6opy. 
noHCHMM 3to Ha cjieijyiomeM npMMepe. HaceKOMbie, xmblumc 
Ha xejiTOBaTOM necnaHOM noMBe m MMeBinne xejiTyio OKpac- 
Ky, nepecejiHioTCH b 6ojiee 6oraTyio pacTMTejibHOcrbio o6jiacTb 
c npenMymecTBeHHO 3ejieHbiM (Jjohom. OflHaKO TaM ohm cbo- 
en OKpacKOH, ecTecTBeHHO, ao jixhw  Bbi/iejiHTbCH m 6ojibine 
norn6aTb ot xmiuhmkob.

fljiH hmx bo3moxho HecKOjibKO nyTeM npMcnoco6jieHMn: 
BO-nepBbix, npMo6pecTM 3ejieHyio OKpacKy nou bjimhhmcm ecTe- 
cTBeHHoro 0T60pa; m BO-BTOpbix, npMo6pecTM Ha npexHeM  
xejiTOM (J)OHe Tejia MepHbie nojiocbi, KOTOpbie n03B0JiHi0T mm 
MMMTMpoBaTb Hecbe.ao6Hbix oc. B nepBOM cjiynae ohm MeHee 
3aMeTHbi juih xmiuhmkob, bo BTOpOM cjiynae OHM OTnyrMBaiOT MX 
CBOMM CXOACTBOM C OCaMM [9]-

KaKOM M3 stmx nyreM 6y^eT Bbi6paH ueMCTBMTejibHo, M oxeT 
3aBMceTb ot cjiynaiihoctm, ot Toro, KaKoe M3 stmx M3MeHeHMft 
B03HMKHeT paHbiue. HeTpy^HO noKa3aTb, mto paHbine bo3hmk- 
m ee M3MeHeHMe 6yaeT npennTCTBOBaTb pa3BMTMio apyroro , jx a x e  
6ojiee BbiroiiHoro M3MeHeHMH, ho b o6omx cjiynanx sbojiioumh bm- 
4a noilaeT b cTOpOHy npn cn oco6jieHMH. CjiynaftHOCTb Bbi6MpaeT 
TOJibKO 04MH M3 bo3moxhwx npMcnoco6nTejibHbix nyTeft. O chob- 
HaH x e  TOHHeHUMH K npMCn0C06jieHMK) M K 3B0JIK>UM0HH0My 
M3MeHeHMio onpeijejineTCH npMHUMnoM ecTecTBeHHoro oT6opa.



CnynaHHOCTb mrpaeT pojib b sbojiioumm, ho TOJibKO b KOHKpe- 
TM3aUHM ijefiCTBHH eCTeCTBCHHOTO 0T60pa, a OTHIO^b He BOnpeKM 
eMy, TaK KaK caMa jiorMKa npHpoijbi (TaK x e  KaK m TOMHaa JiorMKa 
qejiOBeKa) He aonycKaeT HenpMcnocoSMTejibHOH sbojiioumm.

B p*me cjiynacB aHTM âpBMHOBCKMe TeaaeHUMH nopoxiieHbi 
IIOMCKaMH HOBOro, HO nOMCKaMM HCJIOCTaTOHHO JIOrMMHblMM. 
B03pa)KeHMe npOTMB ijapBMHOBCKOH TeopMM MHOrna MOTMBM- 
pyiOT TeM, mto 6jiM3KMe BMjibi MOiyr pa3JiMiiaTbCH no pnjiy 
0C06eHH0CTeii cbomx 6ejiKOB, npMneM pa3JiMMMH jx axe KacaiOTCH 
HeaKTMBHbix ynacTKOB 6ejiKOBbix MOJieKyji, nanpHMep b (})ep- 
MeHTe MeH»ioTc» ynacTKM Mojieicyji, KOTOpbie HcnocpeiicTBeHHO 
He ynacTByioT b BaxHbix ju\h opraHM3Ma xmmmmcckmx peaKUMHx.

HajiMMMe onpcjiejieHHbix npMcnoco6MTejibHbix npM3HaK0B, 
KaK KaxeTca, MoxeT 06ycji0BjiMBaTbc» jiMiiib onpeaejieHHOH 
aKTHBHOM rpynnoM 6ejiK0B0M MOjieKyjibi. OflHaKo ccjim cyme- 
cTBOBaHMe 0CTajibH0M qacTM 6ejiK0B0M MOjieKyjibi hco6xo4mmo 
KaK CBoero poaa 6a3a juih pa6o ™  aKTMBHOM rpynnbi, to  m 3Ty 
ocTanbHyio MacTb 4>epMeHTaTMBHOM Mojieicyjibi Hejib3» CMMTaTb 
6e3pa3JiMliH0H. Ecjim 6bi OHa 6buia 6e3pa3jiHMHa, o t6op npocTo 
yHMMToxaji 6bi HeHyxHyio 6ajuiacTHyio nacTb. Ho ecjiM OHa 
He aKTMBHa, noneMy x e  OHa MeHaeTcn? He Haao 3a6biBaTb, mto 
nOMMMO aKTMBHbIX (jtyHKUMH, TO ecTb (fryHKuMM (frepMeHTa, ecTb 
m ApyrMe (JjyHKuMM. OpraHM3M hbjihctch TaKxc m o6opoH»io- 
meiicH cMCTeMOH, h, KaK n0Ka3aH0 bo MHorMx cjiynaax, 3^ecb 
pojib CTpyKTypbi 6ejiK0B0H Mojieicyjibi, aaxe b tom ee nacTH, 
KOTOpaH aKTMBHO He ijeHCTByeT, oneHb cymecTBeHHa.

TaK, y qejiOBeKa HopManbHbiM reMorjio6MH JierKO nopaxa- 
eTca B036y4MTejiHMM MajiapMM. OAHaKo B036yaMTejib ManapHM 
(no KpaMHeM Mepe nepBMMHo) aeHCTByeT JiMiiib Ha He6ojibiiiMe 
ynacTKM MOjieKyjibi reMorjio6MHa, KOTOpbie oh m oxct pa3pyuiMTb 
m 6jiaro;iapH 3T0My MoxeT n0Jib30BaTbCH MaTepManoM reMO- 
rjio6MHa. Y x e  3aMeHa oflHoft M3 300 aMMHOKMCjm, bxoahiumx 
b cocTaB reMorjio6MHa, aejiaeT reMorjio6MH noMTM HeaocrynHbiM 
pa3pyuiMTejibHOM ^eHTejibHocTM B036y^MTeJieM ManapMM.

HMeHHO 3TMM 06T>»CHHeTC» TOT (J)aKT, MTO B paHOHax, 
rae pmck 3a6ojieBaHMH MajiHpweM 6ojibinoM, pacnpocTpaHeH 
reMorjio6MH S (mjim HeKOTOpbie ApyrMe aHajiorMMHbie m j x u  re- 
Morjio6MHa). TeMorjioGMH S b reTepo3Mtothom coctohhmm (b cMe- 
cm c HopManbHbiM reM0rji06MH0M S) npeaoxpaHaeT MejiOBeKa 
OT MaJIflpHM, HO B T0M03MIDTHOM COCTOflHMH HOCMTejIM cepnO- 
bmahokjictomhom aHeMMM MMCToro reMorjio6MHa (SS) norM6aioT. 
OAHaKo npeMMymecTBO 3Toro reMorjio6MHa b reTep03Mr0Te TaK 
BejiMKO, mto TaKoe cocTOHHMe noAaepxMBaeTCH b paae njieMeH 
A(J)pMKH Ha OMeHb bmcokom ypOBHe — 20-40% . flpyroM npMMep 
OTHOCMTCH K MyTaUMHM y paCTeHMM. H3BeCTHO, MTO MHOrMe My- 
TauMM, onpeaejiaioiuMe hmmyhmtct k 3a6ojieBaHM»M, cboahtch



k He6ojibWMM M3MeHeHM»M b 6ejiK0B0fi[ MOjieKyjie, b Tex ee 
HecymecTBeHHbix ajih ochobhoh <|)yHKUHH ynacTKax, k pa3pyuie- 
HHK) KOTOpbIX npMCn0C06MJlMCb COOTBeTCTByK>mne BMpyCbl [17]. 
A  M3MeHeHne TaKoro ynacTKa AejiaeT MOJieKyjiy HeAOCTyriHOH a ji» 
Bupyca. /locTaTOMHO OAHoro nepepbiBa b uenn ycjiOBHH, HyacHbix 
AJIH BMpyca, H OH He MOXeT pa3BMBaTbC». nOfliiepKHeM, lITO 3TO 
o6lUMH 33KOH J3JIH JlK)6bIX IjejIOCTHblX CMCTCM.

TaKMM 0 6 pa30M, Mbi bhahm , mto m naccMBHbie yMacTKM 
MOiieKyjibi MoryT MeHHTbca noA  bjihhhhcm  hm chho ecrecTBeH- 
H oro  oT6opa, h o  He noTOMy, mto ohm npnoGpeTaioT KaKyio-To 
aKTMBHyio HOByK) (JjyHKUMio, a noTOMy, mto TaKoe M3MeHeHMe 
3am Hm aeT opraHM3M o t  cjimujkom x o p o iu o  npHcnocoGMBUJHXca 
K HeMy 60Jie3HeTB0 pHblX (fraKTOpOB.

C MOMCHTa BblXOAa B CBeT «npOMCXOacaeHMH bhaob» TeopMH 
flapBMHa nojiyMajia 6ecK0HeMH0e kojihmcctbo hobhx noATBep- 
acaeHMM. He 6y,aeM ocTaHaBJiHBaTbca Ha coo6meHMM pa3HO- 
o6pa3Hbix (J)aKTOB, rue pojib ecTecTBeHHoro 0T60pa npHMO 
Ha6jHOAajiacb b npnpoAe mjim b cneunajibHO nocTaBjieHHOM onbi- 
Te. TaKMe npHMepbi o6meM3BecTHbi m AaBHO boujjih b yMe6HMKM.

riocTaBMM Bonpoc HecKOJibKO MHaMe. HeM onpeAejiaeTCH 
AOKa3aTejibHOCTb jiio 6o ro  TeopeTM M ecKoro nocrpoeHM H?

ripeacAe Bcero TeM, mto oho o 6T>»CH»eT uiHpoKM# Kpyr cjjaK- 
TOB, M3BeCTHbIX C03AaTeJIK) TeopHH MJIM aHajIOrMMHbIX MM (o  MeM 
Mbi TOBOPMJIM HeCKOJIbKMMM CTpOKaMM Bblllie). H  KpOMe Toro, 
TeM, mto OHa np»MO npeACKa3biBaeT eme HeM3BecTHbie (})aKTbi 
mjim 3to AejiaioT rMnoTe3bi, 0CH0BaHHbie Ha AaHHoft TeopMM.

TaKMx cjiyMaeB b mctopmm A&pBHHH3Ma 6buio HeMajio, 
h o  xoMeTCH 0CTaH0BMTbCH Ha AByx MajioM3BecTHbix npMMepax.

B cBoe BpeMH, Kor^a b C C C P  uiJia pe3Kaa nojieMMKa npo- 
TMB MeHiieJieBCKOH reHeTMKH, OAHHM M3 OCHOBHbIX apryMeHTOB 
npoTMBHMKOB reHeTMKH 6bui ee «KOpnycKyjiHpHbiH» xapaKTep, 
HK06bI He CBOHCTBeHHbiH 6MOJIOrHMeCKMM HBJieHMflM. B MeM 3TO 
npoHBjiaeTCH? Bo-nepBbix, 60JibuiMHCTB0 reHOB (MyTauMn) Aen- 
CTByiOT OMeHb y3KO, M npM COBMemeHMM MX B OAHOM OpraHH3Me 
o h h , KaK npaBHjio, He B3aHMOAeHCTByiOT, a npocra cymmmpy io t -  
ch. Bo-BTOpbix, reHbi pacnojioxeHbi b xp0M0C0Max 3jieMeHTapH0 
npOCTO, «K 3K 6ycbl Ha 3aBH3aHHO# B KOJIbUO HHTKe», H T.A. 
fleHCTBMTejibHO, 3th  0C06eHH0CTH xapaKTepHbi ahh reHeTMMec- 
kmx MexaHH3MOB Bcex MHoroKJieTOMHbix. H o MeM o 6i>hchhiotch  
3TH 0C06eHH0CTH? ABTOpOM A3HHOH CT3TbH 6bUIO H3yMCHO
Ha 3jieMeHTapHOH[ MaTeMaTHMecKOM m oacjih , KaK TaKMe o c o 6eH - 
h octm  0 T3 biBai0 TCfl Ha xoAe ecTecTBeH H oro 0 T6 0 pa. O K a3a jiocb , 
mto 3t o t  MexaHH3M HacjieACTBeHhocth o 6ecneMHBaeT Han6o “ 
Jiee 3(J)(J)eKTMBHyK) 3B0JIK>UHK>, eCJlH OHa npOHCXOAHT HMeHHO
noA BjiMHHHeM oT6opa. Bhaw, o6jiaAaiomHe HacjieACTBeHHo- 
cTbio HHoro xapaicrepa, a o jix h m  6 w jih  oTCTaBaTb b sbojiiouhm



m norw6aTb [8]. H 3 3Toro BbrreKajio MHoro .upyrnx BaxHbix 
BbiBO^OB, ho juih Hac rjiaBHoe — .upyroe: pa3 yKa3aHHaa 
«KopnycKyjiHpHocTb» HBJiHeTca npMcnocoGjieHHeM BMija k jjeH- 
ctbhk) ecTecTBeHHoro oTfiopa m Ha6jiK>.aaeTCH bo bccm xmbothom 
M paCTHTeJlbHOM MHpe, 3HBHMT eCTeCTBeHHblM 0T60p — STO 
Bceo6uunM npouecc, onpcijejifliomMM sbojhoumio Bccro xMBoro. 
flapBHH m He no.no3peBaji, KaKOBO cTpoeHne reHeTMHecKMX Mexa- 
HM3M0B, M 3H3HMT CTO TeOpMfl eCTeCTBeHHOTO 0T60pa nOJiyMMJia 
no,aTBepxacHMe c coBepmeHHO hobom ctopohw.

/IpyroH npMMep HecK0JibK0 cjioxHee. AMepnicaHCKMe re - 
HeTMKM f l x .  LUejiJi m E. Mct b 1936 r. 06'bflCHMjiM HBjieHMe 
reTepo3nca (rn6pn.aHOM cmjim) TeM, mto y rM6pn,aoB 6jim3Kmx 
(J)OpM CyMMHpyeTCH npOHBJieHHe MX pa3JIMHHbIX JJOMMHaHTHblX 
reHOB (a  ohm, KaK npaBMJio, mmciot 6o;iee npMcnoco6MTejib- 
hwm xapaicrep, HeM peueccMBHbie). TMnoTe3a sTa 6buia npMHHTa 
MHOTMMM reHCTMKaMM.

Ahdimmckmm reHeTMK P. Oniuep eme b 1930 r. o6Hapy- 
xmji, hto peueccMBHbix MyTauMM 3HaiiMTejibHo 6ojibme, HeM 
AOMMHaHTHbIX, M HTO OHM, KaK npaBMJio, nOHMXaiOT npMcno- 
co6jreHHocTb opraHM3Ma. OcHOBbiBaacb Ha stom, oh BbiaBMHyji 
rMnoTC3y, no kotopom m3 jjByx ajijiejieft ojjHoro reHa 6ojiee 6jia- 
rOnpHHTHbfM JJJIH M3MeHeHMH BHfla 3BOJIIOUMOHMpyeT B CTOpOHy 
HOMMHaHTHOCTM. H x . B. C. XojmenH noM epxaji npeijcraBJieHMe 
06 3BOJIIOUMM JIOMMH3HTHOCTM, XOTH BMCKa3ajI HeCKOJlbKO MHOe 
MHeHMe 0 MexaHM3Me stom sbojiioumm.

A. C. Cepe6poBCKMM m, He3aBMCMM0 ot Hero, PoMamoB  
COeHMHMJlM STM JJBe TMnOTe3bI M npMUIJlM Ha MX OCHOB3HMM 
k BbiBO^y, hto reTep03MC .aojixeH oTpaxaTb o6myio TeHjjeHuMio 
sbojiioumm BM.ua, k KOTopoMy othochtch o6e cKpemMBaeMbie 
(JjopMbi, b snoxy, HanaBiuyiocH c MOMeHTa mx pacxoxneHMH [7j.

3Ta TMnoTe3a MHTepecHa bo mhotmx othouichmhx. B nacT- 
HOCTM, B 6MOJlOrMM 3T0 peflKM# CJiynaM, KOraa CMHTC3 4ByX 
OTiiejIbHO B03HMKLUMX TMnOTe3 npMBCJI K C03iiaHMI0 TpeTbeft, HO- 
BOft m nojiyHMBineM sKcnepMMeHTajibHoe noflTBepx^eHne. B HeM 
x e  cyTb sToro cMHTe3a?

OMiuep m XojmeftH mcxoamjim m3 o6meM3BecTHoro sMnMpn- 
necKoro (J)aKTa, hto nojjaBjiHiomee 6ojibuiMHCTBO B03HMKai0iuMx 
MyTauMM BpeilHbl (n o  CpaBHeHMIO C HOpMaJIbHbIM COCTOHHHeM 
M3MeHHioiuerocH reHa) m 0jiH0BpeMeHH0 peueccMBHbi no otho- 
lneHMio k McxojiHOMy (iiOMMHaHTHOMy) reHy. Ecjim ot o^Horo 
M3 po^MTejiefi npHineji HopMajibHbiM reH (A ), a ot /jpyroro — 
MyTaHTHbiM (a ), to n0T0M0K (Aa) 6yaeT (JjeHOTMnMHecKM HOp- 
MajibHbiM. TOjibKO ecjiM 06a napHbix reHa y opraHM3Ma 6yayT 
MyTaHTHbIMM (aa), OHM npOHBHTCH (JjeHOTMnMHeCKM.

Mto6h oCXbflCHMTb TaKyiO CBH3b BpejlHOCTM M peueCCMBHOCTM, 
Onrnep npejinojioxMJi: ecjiM B03HMKina« BnepBbie BpeflHaa Myra-



umh He BnojiHe peueccMBHa, to  sbojiioumh nyTeM ecTecTBeHHoro 
OT6opa noMiieT TaK, mto McxoflHbiM HopMajibHbiM reH 6yaeT 
.aejiaTbca Bee 6oJiee jjoMMHaHTHbiM, a MyTauMH — Bee 6ojiee 
peueccMBHOM, noKa peucccmBHOCTb MyTauMM He cTaHeT nojiHOM. 
Ornuep 3to o6t>hchmji o t6opom mcjikhx reH0B-M04H(J)HKaT0p0B, 
ycujiHBaioiuHx npoHBjieHMe 6ojiee nojie3Horo M3 napHbix reHOB. 
XojmeMH x e  nojiaraji, mto, ecJiM npn bo3hmkhobchmm reTepo- 
3MTOTbl (Aa) XOTH 6bl OTM3CTM npOHBJIHCTCH BpeiXHOe iieMCTBMe 
MyTauiiH (a ), ot6op MiieT b nojib3y Tex BapwaHTOB «xopoiunx» 
reHOB (A ), KOTOpbie CMJibHee noaaBJiHioT npoHBjieHHe BpejjHOM 
MyTauMM. n o  p*my coo6paxeHMM XojmeMH 6wji 6jiMxe k mctmhc. 
Ho Tyr BaxHO iipyroe: sbojiioumh MfleT b crapOHy HapacTaHMH 
flOMMHaHTHOCTM nOJie3HbIX MyTaUMH COrJiaCHO OOCMM rMIIOTC3aM.

flpyran rnnoTe3a, Ha KOTopyio onnpajincb b cbocm cMHTe3e 
Cepc6poBCKMM m PoMaiuoB, —  TeopMH McTa m lilejijia o Mexa- 
HM3MC, onpcijcjiniomcM reTepo3nc npn CKpemMBaHMM 6jim3Kmx 
pa3HOBH4HOCTeM OflHOrO BMfla, TO ecTb TOT 4>^KT, MTO TaKHe rn- 
6pn^bi o6biMHo KpynHee, xM3Hecnoco6iice h 6ojiee njioflOBMTbi. 
Abtopw paccyxaajiM TaK: He OMeHb .aajieKMe no npoMCXoxjxeHMio 
BHiXbl MMeiOT B OCHOBe CXO^Hbie reHbi, HO MaCTb M3 HMX BCe x e  
pa3JIMMHa. npM 3TOM, TaK KaK iXOMMHaHTHbie reHbi, KaK npaBMJIO, 
nojie3Hbi, to , HanpMMep, y aayx pa3H0BM4H0CTeM ecTb reHbi: 
y nepBOM — TOJlbKO AbCd, a y .apyroM — TojibKo aBcD (cxoflHbie 
reHbi 3^ecb He M3o6paxeHbi — ohm b reTepo3Mce He mmciot 
3HaMeHMn), y nepBOM nojie3Hee tchw A  m C, a y btopom — 
B m D. HHaMe roBOpH, y Kaxaofi pa3HOBMjXHOCTM ecTb no n,m 
npeMMymecTBa, KOTOpbix HeT y .apyroft, ho npM cKpeuxMBaHMM 
nojiy îMTCH KOM6MHauMH AaBbCcDd.

TaK KaK b reTep03Mix)thom coctohhmm npOHBJinioTCH TOJlbKO 
40MmH3HTHbie reHbi, to  y rM6pMaoB npoHBHTCH nojie3Hbie reHbi 
o6omx BHaoB, m mx cyMMapHoe npOHBjieHMe m o6ecneMMT 
6ojibiuyio xM3HeHHyio cMJiy stmx rM6pM.aoB, to  ecTb reTep03Mc.

Cepe6pOBCKMft conocTaBMJi TMnoTe3y OMiuepa— XojmeMHa 
c rMnore30M Hera m IlieJiJia m HecKojibKO .aonojiHMji ee. BjiM3KMe 
pa3HOBMiXHOCTM 06blMH0 no MHOrMM npM3H3KaM 3BOJIIOUMOHM- 
pyioT napajuiejibHO. flonycTMM, b sbojiioumm o6e pa3H0BMjiH0CTM 
yBejiMMMBaioT pocT, h o  3 to  jjocTMraeTcn MacTo 3a cMeT pa3Hbix re
HOB. H3BeCTHO, MTO 3a OflMH M TOT Xe npM3H3K MaCTO «OTBeMaiOT» 
pa3Hbie reHbi, TaK Ha3biBaeMbie reHOKonMM. B HaineM cjiyHae 
yBejiMMeHMe pa3MepOB no cpaBHeHMio c npejucoBOM (J)0pM0H, 
iXOnyCTMM, B03HMKJI0 y nepBOM pa3HOBM4HOCTM 3a CMeT reHOB 
A  m C, y BTOpOM — B m D (npeiiKM MMejiH reHbi abed). Ho cHa- 
Hajia MyrauMM npejxKOBbix 4>opM MorjiM 6biTb peueccMBHbiMM, 
TaK KaK KaK0M-T0 npoueHT peueccMBHbix MyrauMM MoxeT 6biTb 
Bee x e  nojie3eH. MyTauMM stm a' m c' BbiTecHMjiM npexHMe 
reHbi b nepBOM pa3H0BMjiH0CTM h b' h d' -  bo BTopoft. flajiee



ohm, corjiacHO cDMiuepy— XojmeHHy, 3B0jii0UM0HMp0BajiM m CTa- 
jim AOMMHaHTHbiMM (AC m BD cootbctctbch h o ). B pe3yjibTaTe 
o6e pa3HOBM,aHOCTM MCXOiXHOrO BMiia yBeJlMlIMB3JIMCb, HanpMMep, 
b pa3Mepax, a mx rM6pM,abi 6jiaro^ap» cyMMaunn 3(J)(|)eKTa AC 
m BD cTajiM eme 6ojibine. H 3 3Toro cjie.ayeT, mto reTepo3Mc 
yKa3biBacT Ha HanpaBJieHMe sbojiiouhm.

TaKOB 6biji BbfBOfl Cepe6poBCKoro m PoMauioBa. 3 ia  cmh- 
TeTMMecKaa TMnoTe3a, KaK bm^ho, 6bijia ucjimkom 0CH0BaHa 
Ha npMHUHne ecTecTBeHHoro OT6opa. OnHaKo y Hee He 6biJio 
np»Moro no4TBep)icaeHMH. OHa oG^HCHfljia yBejiMMeHHe xM3He- 
Cn0C06H0CTM, njlOflOBMTOCTH M pa3MepOB rM6pM.aOB, HO 6bIJlM 
m .apyrne KOHKypnpyiomMe rMnoTe3bi. PeuiMTb Bonpoc moxho 
6biJio nyreM rM6pM.aH3auHM (J)opM, y KOTOpbIX HanpaBJieHMe 
OT6opa ujjio xo t» 6bi no oflHOMy npM3HaKy (xM3Hecnoco6- 
HOCTb, pa3MHOXaCMOCTb MJIM pa3Mep) B MHyiO CTOpOHy, MeM 
y 6ojibiUMHCTBa oGt^cktob, M3ynabluhxch paHee no reTepo3Mcy.

H3BecTHO, mto AP03o(J)MJia MejiaHoracTep — o6biMHbiM o6t>- 
eKT reHeTMMecKMx 3KcnepMMeHTOB — OMeHb He6ojibiuoe Hace- 
KOMOe, SBOJHOUMOHMpOBajIO B CTOpOHy yMCHbllieHMfl pa3MepOB. 
TmaTejibHO npOBe,aeHHbie 3KcnepMMeHTbi c jimhmhmm pa3JiMM- 
Horo npoMcxoxaeHMH noKa3ajiM, mto yBejiMMeHMe nji0.n0BMT0CTM 
Ha6jHOijajlOCb BO BCCX TM6pM̂ HbIX KOM6HHaUMHX, TCTCp03MC 
no juiMTejibHOCTM xm3hm (ee yBejiMMeHMe) — b nojiOBMHe 
cKpemMBaHMM (b ocTajibHbix cjiynaax oh He mchhjich), a bot 
reTepo3Mc no pa3MepaM 6bui b ochobhom OTpmuaTeJib hbim, to  
ecTb pa3Mepbi rM6pMjxoB yMeHbuiMjiMCb b 7 cjiynaax M3 12 [4].

TaKMM 06pa30M, reTep03Mc no pa3MepaM y ,ap030(j)MJibi 
0Ka3ajicH HHbiM, MeM, HanpMMep, y MjieKonMTaiomMx, —  
«OTpMuaTeJlbHbiM». 3aTO OH, KaK CJieiXOBajIO M3 CMHTCTHMeCKOH 
TeopMM C epe6poBCKoro— PoMauioBa, .aeHCTBMTejibHO OTpaxaeT 
MHoe HanpaBJieHMe sbojiioumm HaceKOMbix. 3HaMMT, np0rH03 
TMnoTe3bi C epe6p0BCK0r0— PoMauioBa, 0CH0BaHH0M Ha TeopMM 
ecTecTBeHHoro 0T60pa flapBMHa, nojiHOCTbio nojiTBepiXMJica.

PaccMaTpMBan Tenepb jxapBMHM3M b uejiOM, Mbi bhjuim, 
mto rjiaBHoe b hcm — 3to xejie3Haa napBH hobckbh jiorn- 
Ka, KOTopan cbojxmt .aaxe .aaBHO M3BecTHbie HeynopaaoMeHHbie 
4>aKTbI K HeMHOrMM OCHOBHbIM 33BMCMMOCTHM M npOueCCaM. 
n o  flapBMHy, MH0r006pa3Me 6MOJlOrMHeCKMX HBJICHHH, (|)OpM, 
npM3H3KOB M T. n. nOpOX^eHO T3KMMM npOCTblMM (m, JX06aBMM 
Mbi, 06meM3BeCTHbIMM) BCIUaMM, KaK M3MeHMMBOCTb, KOTOpaH 
npMBOJlMT K TOMy, MTO nOTOMKM OTJIMMaiOTCH OT CBOMX npeflKOB; 
HaCJiejICTBeHHOCTb, KOTOpaH MOXeT 3aKpenMTb 3Ty M3MCHMM- 
BOCTb; reoMeTpMMecKan nporpeccMH pa3MHoxeHMH, KOTOpaH 
He iiaeT B03M0XH0CTM BCeM pOXJieHHblM OpraHM3M3M BblXMTb 
b tom x e  apeajie; HaKOHeu, oG'be.aMHfliomMH Bee stm cjioxHbie



6nojiorniiecKne oco6chhoctm  ecTecTBeHHbiM o t6op Haw6ojiee 
npMcnoco6jieHHbix 0praHM3M0B. I Io h h th o , kohcmho, mto jvih 
JHO,aeM 3M0UM0HaJlbHbIX M MblCJIHlUMX He CTOJlb cTporo JiorMM- 
HO, KaK MbICJIMJl flapBMH, MOXCT 6bITb, npOCTOTa npMHUMnOB 
m (Jjsktob, Ha KOTOpbie oh onupajica, Bbi3biBaeT onpenejieHHyio 
HeraTMBHyio peaKumo. H o  TeM He MeHee m TaKMe, HbiHe npejj- 
CTaBjiHiouuMecH y x e  3jieMeHTapHbiMM, mctmhm Bce x e  ocTaioTca 
HCTMHaMH. Ohm K axyrca npocTbiMM TOJibKO nocjie Toro, Koraa 
MX OTKpbUIM, M TCM, KTO He MOr 6bl MX OTKpblTb.

flapBMHM3M 6bUI OTKpbIT nOCJie 6oJIbUJMX yCMJIMM, M Ha ero 
OCHOBe pa3BMTO OMeHb MHoro CJIOXHbIX M MHTepeCHbIX TMnOTe3. 
B TO x e  BpeMH Bce nOnblTKM KpMTMKM 4apBMHM3Ma OCHOBaHbl 
Ha HCflOCTaTOMHOM npOiiyMaHHOCTM, HeiXOCTaTOMHOM JIOrMHHOCTM 
B03paxeHMM npOTMB Hero.

CyxaeHMH O HyXHOCTM MJIM HeHyXHOCTM Tex MJIM MHbIX 
M3MeHeHMM juw opraHM3Ma nacTO OCHOBaHbl Ha npe^nojioxeHMM, 
mto Toro, Mero Mbi He 3HaeM, He cymecTByeT b npMpo,ae. A  npH 
6oJiee BHMMaTejibHOM M3yneHMM stm (J)aKTopbi 0Ka3biBai0TCH 
cymecTByiomM mm .

CyTb iiejia 3aKJiioMaeTCH b tom, mto jiorMKa ,aapBMHM3Ma 

HBJiaeTCH cTOJib x e  6eccnopHoft, KaK m cicyMHbie jum nac mctm- 
hw Ta6jiMuw yMHoxeHMH. H ^ajibHeftuiMe uiarM b noHMMaHMH 
MHorMXiiaxe oxaejibHbix npo6jieM hcbo3moxhbi 6e3 cmctcmhoto 
noAxo^a, KaK mu bhamm sto  b cjiynae oueHKM npM3HaKOB, 
pa3jiMMaioinMX BMiibi KaK hko6w «HeMTpajibHbix». Ohm HenTpajib- 
Hbi, Koraa Mbi M3yMaeM mx 3HaHeHMe KaK HacTHoro aKTMBHoro 
(J)aicropa b opraHM3Me. OflHaKo ohm cobccm He HefrrpajibHbi 
b mx OTHOUieHMM k opraHM3My b ueJioM, HanpMMep b KanecTBe 
yKpenjieHMH ero cjia6oro 3BeHa b 060p0He ot hhcJjckumm.

riOMCKM HOBOrO B 06jiaCTM TeOpMM 3BOJIIOUMM B03M0XHM  
m HyxHbi. Mbi bm^mm ycnex hobwx noMCKoe b pa6oTax 
A.,HopHa [3], A. H. CeBepuoBa [12], M. H. UlMajibray3eHa [16], 
C .C . HeTBepMKOBa [15] m paaa apyrMx wccjieflOBaTejieft [10, 11, 
14], KOTOpbie He 0CTaHaBJiMBajiMCb Ha «Ta6jiMue yMHoxeHMH» 
flapBMHa, ho uuih najibiue m npMMeHHjin ee no-HOBOMy, c Toft 
x e  JIOrMHHOCTbK), C KOTOpOft 6bIJIM C034aHbI OCHOBHbie ee 
nojioxeHMH.

M 3 Bcero BWiuecKa3aHHoro He cjie^yeT, kohcmho, mto flapBMH  
cBoeit TeopMeM ecrrecTBeHHoro oT6opa pa3peuiMji Bce npo6jieMbi 
b 6M0ji0rMM. O h caM noflMepKMBaeT, mto TeopMH ecTecTBeHHoro 
0T60pa o6t>hchhct, KaK bo3Hmkjio KojioccajibHoe pa3Hoo6pa3Me 
m y^MBMTejibHaH npMcnoco6jieHHocTb xmbmx 0praHM3M0B, mcxo- 
Ah Bcero M3 Tpex ochobhw x oco6chhoctcm  opraHMMecKoro MMpa: 
M3MCHMMB0CTM, HaCJieflCTBCHHOCTM M TeOMeTpMMCCKOM nporpeC- 
CMM pa3MHOXeHMSI, npMBOflfllUMX aBTOMaTMMCCKM K eCTCCTBCH- 
HOMy QT6opy. OflHaKO B03HMKH0BeHMe 3TMX BCeo6lUMX CBOMCTB



Bcex XMBbIX OpraHM3MOB, nOCJiyXMBIUMX OCHOBOM eCTeCTBeHHO- 
ro OT6opa, mm He 6wjio 06i>HCHeH0. 3 to  m Tenepb ocTaeTcn 
BonpocoM 6yaymero. Bojiee Toro, flapBMH oTKpbui MexaHM3M 
sbojiioumm, ho He flaji MCHepnbiBaioiuero oTBexa Ha Bonpoc 
O B03M0XHbIX UajIbHeMIUMX HanpaBJieHMHx, B KOTOpblX o t6op
noBe^eT sbojiioumio.

npMHuMn ecTecTBeHHoro 0T60pa nocjie flapBMHa nojiynMji 
Heo6bmaMHoe pacnpocTpaHeHMe. B pa3Hbix MO^McJjMKauMHX oh 
6bui npMMeHeH cwhom flapBMHa flxc.flapBMHOM b ero TeopMm 
npHJIHBOB M OTJIMBOB, n03Xe — B npe^CTaBJieHMHX 06 sbo
jiioumm 3Be34Hbix CMCTeM, o npeBpameHMHX sjicmchtob m mx 
M30T0n0B B 3aBMCMMOCTM OT MX yCTOMMMBOCTM M 6bICTpOTbI 
pacna^a m t.ji. B o6jiacTM ncnxojiorMM K. A. TMMMpH3eB npOBeji 
rjiyGoicyio napajuiejib Meatay SBOJiiouneM nyreM ecTecTBeHHoro 
0T60pa b 0praHMHecK0M MMpe m tbopmcctbom MejioBeKa nyreM 
B03HMKH0BeHMH M36biTOHHoro KOJiMiiecTBa nneii m cypoBoro MX 
0T60pa KpMTMKOM, C yHMHTOXeHMeM HeyCTOHMMBblX M HOKM3- 
Hecnoco6Hbix wjxqPi [13]. TaKMM 06pa30M, w^en ecTecTBeHHoro 
0T60pa 0Ka3ajiacb He TOJibKo nepBbiM HaynHWM o6i>HCHeHMeM 
6nOJ!OrMlieCKOM SBOJIIOUMM, HO M BaXHbIM MeTOĴ OJIOrMMeCKMM 
npHHunnoM, mmcioiumm oSiueHayHHoe 3HaneHMe.
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BblCTyiTJIEHME HA COBEIIJAHHH
no BonpocAM fehethkh

H CEJIEKU.HH nPH PEJĴ KIIHH 
JKyPHAJIA «nOA 3HAMEHEM 

MAPKCH3MA»*

BenepHee 3aceflaHHe 14 okth6ph 1939 r.

Flpedcedamenb FI. 0 . lOduw.
Cjiobo MMeeT tob. A. A. MajiMHOBCKHH.
ManuHoecKuu A. A.:
ToBapniUM, 3,aecb 6opb6a Meacay AByMH tcmchmhmm MAeT 

Ha 0CH0Be AByx rjiaBHbix jimhmm: c oahoh cTOpOHbi —  Ha ochobc 
TeopeTimecKOH, TaK KaK 06a TeneHMH 3aHBjiHK>T cboio npeTeH- 
3MK) Ha AapBHHM3M, 06a TeMeHMH AaiOT 3KCnepHMeHTbI MMCTO 
jia6opaTopHoro nopHAKa, h, c Apyron CTOpOHbi —  Ha ochobc 
npaKTHHeCKHX AOCTHXeHHH. C 3THX AByx TOMeK 3peHMH MHe 
h xoTejiocb 6bi noAOHTM k 3T0My Bonpocy. flepBbiH Bonpoc, 
KOTOpblH H paCCMOTpK), —  3T0 BOnpOC O AapBHHH3Me, HO CHa- 
najia ABa 3aMenaHHH. Bo-nepBbix, h aojixch 3aMeTMTb, mto 3Aecb 
HeKOTOpbie BbicTynaioimie — aKaA. B. Kejuiep, tob. H. npe3eHT 
HenpaBHJibHO noAOiujin k Bonpocy 06 oT6ope. Ohm roBopmin, 
MTO 0T60p He TOJlbKO OT6MpaeT, HO M M3MeHHeT KaK-TO caM 
opraHM3M. 3 to  iiOBTOpHji m tob. Omjimrmchko. HyacHo cKa3aTb, 
mto flapBMH cneuMajibHO npeAynpeacaaji, mto sto TOjiKOBaHne 
HeBepHoc. ft n03B0jiK> ce6e npMBecTM ero uMTaTy, xoth OHa 
HecKOJibKO coKpameHa. flapBHH roBopMJi, mto «HeKOTOpbie nn- 
caiejiM mjim npeBpaTHo iiohhjih TepMMH “ecTecTBeHHbiM ot6op” , 
mjih npHMO B03paacajiM npoTMB Hero. MHbie Aaxe B006pa3M- 
JIM, MTO ecTecTBeHHbiM 0T60p BH3bIBaeT M3MeHMMBOCTb, MOKAy

* H ctohh hk : [1939 6]. nyGjiHKyeTCH BnepBbie Ha ochobc creHorpaMMH, 
xpaHjimeHCH b HayMHOM KaGwHeTe WHCTHTyra cJ)hjioco(J)Hh PAH (K h . 2. 6368. 
C. 957-967 ). -  IJpuM. ped.
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tcm KaK oh npeanojiaraeT TOJibKO coxpaHCHMe tbkmx M3MeHe- 
HMM, KOTOpbie B03HMKai0T M nOJie3HbI OpraHM3My npM ^aHHblX 
XM3HeHHbIX yCJIOBMHX. HmKTO He B03paxaeT CeJIbCKMM X03fle- 
BaM, roBopHmMM o CMjie OT6opa, npon3Bo^nMoro mcjiobckom, 
ho m b 3tom cjiynac npe^cTaB^aeMbie npMpoaoM MH.aHBM.ayajibHbie 
pa3JiHiiMH, KOTOpwe mcjiobck OT6npaeT c tom mjim .apyrofi uejibio, 
Heo6xojiMMO iiojixHbi cHanajia noaBMTbca... [IpM 6jiMxaMiueM 
3HaKOMCTBe c npcjiMeTOM 3tm n0BepxH0CTHbie B03paxeHMH 6yayT 
3a6biTbi» (Jlapeun H. «FIpoHcxo)KaeHMe bm,hob». Iji. IV).

Tob. npe3eH T 3^ecb  npMBOjjMJi a p y ry io  uMTaTy flapBMHa, 
KOTOpaH He OMCHb OTMeTJIMBa, M BMeCTO Toro , MTo6bI HaMTM HCHbie 
yKa3aHMH y  flapBMHa, oh  caejiaji bwbojx, 1i t o  3jxecb mmciotch 
KaKMe-To npHMbie m3mchchmh non bjimhhmcm oT6opa. A kzjx- 
KCJIJICP TOXC TaK TOBOpMJl B OJXHOM M3 nepBbIX BblCTynjieHMft.

Bo-BTopbix, HacKOJibKO npaB tob. npe3eHT, o6bmhhh b aH- 
TMJiapBMHM3Me reHCTMKOB, M HaCKOJlbKO OH CaM OCHOBaTejlbHO 
npeTennyeT cMMTaTbca jiapBMHMCTOM?

BOT CpaBHMM £Ba M3JIOXCHMH HapBMHM3Ma.
K. TMMMpH3eB TaK M3JiaraeT i^apBMHM3M: «H3MeHMMBOCTb, aa- 

K>man MaTepMaji, HacjieacTBeHHOCTb, ero HaKanjiMBaioman m jxq- 
jiaiomaa ero ycTOMMMBbiM, m, niaBHbiM 06pa30M, “ ecTecTBeHHbiM 
o t6op” : to  p0K0B0e ycTpaHeHMe Bcero MeHee corjiacHoro c Tpe-
60BaHMHMM XM3HM npM flaHHblX yCJIOBMHX —  BOT OCHOBbI 3T0r0 
yneHHH» ( TuMupmee K.A. M .flapB M H ).

A bot KaK (JjopMyjiMpyeT ochobh j^apBMHM3Ma Ilpe3eHT: 
«KpaTKo cyTb aapBMHM3Ma: opraHM3M, pa3BMBancb m (JjyHK- 
UMOHMpya jiMLLib b npeaejiax OMepMeHHOM ero mctopmmcckmm 
npoiujibiM Mepbi ycjioBMft, HMKoraa no CBoen kohkpcthom (J)op- 
Me a6cOJUOTHO He nOBTOpMMOM — TeM caMbiM B 60JlbUieM MJIM 
MeHbiueM CTeneHM Bcenaa nepecTpaMBaeTc»» (flpoBM3auMH. 1938. 
Ne 3).

r i0-M0eMy, HCHO, MTO OCHOBHOe B JiapBMHM3Me — eCTe- 
CTBeHHblM OT^Op — 3iiecb a6cOJHOTHO BbinajIO, M ,napBMHM3MOM 
Ha3BaTb TaKyio (j)opMyjiMpoBKy 6buio 6bi, no KpaimeM Mepe, 
HeocTopoxHo, noTOMy mto no % Hee MoxeT noaoMTM uejibiM p$m 
coBepiueHHo HenoxoxMx Ha aapBMHM3M Bemen.

rbBOpH O 3aKOHax HacJieACTBeHHOCTM, O XpOMOCOMhom T eo -  
pMM HaCJiejlCTBeHHOCTM, npe,m>HBJlHH npeTeH3MM Ha JiapBMHM3M, 
o6 e  c t o p o h h  He paccMOTpejiM , KaKoe x e  3HaneHMe win s b o -  

jijoumm MMeiOT 3tm 3aKOHbi HacjiejxcTBeHHocTM. M h c  npMLUJIOCb 

3TMM 3aHMM3TbCH M H nOCMOTpeJl, C KaKOM TOM KM 3peHMH HaMaJI 
3T0 jxejiaTb TMMMpH3eB. B o t  uMTaTa M3 TMMMpH3eBa, M oxeT  6bm >, 
MepecMyp n 0BT0pflK)maflCH, o tom , mto 3aKOHbi Menaejia mmciot 

6 o jibu ioe  3H3MeHMe... (JlbiceHKO: 3HaMeHMe MeHiiejiM3Ma paBHo  

1/10 000)... Bbi He noHHJiM m chh, h He o  tom  roBOpK). 3aKOHbi 
fp e ro p a  M e H a e jia .. .  mmciot, omcbmjxho, rpoM ajjH oe 3HaMeHMe



JVIfl 3BOJHOLXMM OpraHM3MOB, TaK KaK nOKa3bIBaiOT, HTO CKpeiUH- 
BaHMe BHOBb nOHBMBUJMXCfl (J)OpM He rp03MT MM yHMHTOXeHMeM, 
a npeaocTaBjiaeT jinn ecTecTBeHHoro oT6opa uiMpoKMii Bbi6op 
MOKay HMCTbIMM M CMeiliaHHblMM (J)OpMaMM, HeM yHMHTOXaeTCfl 
TO B03paxeHMe npOTMB ijapBHHH3Ma, KOTopoe M CaM flapBMH 
npM3HaBaji caMbiM onacHbiM w n  CBoeM TeopMM. ( fIpe3eHm: 3 t o  
y x e  HOBaa uMTaTa.) Mory npMBecTM ^ocjiobho, y mchh ecTb 
b nopTcJjejie.

TM M M p»3e B y K a 3biBaeT, h to  p a 6 oTa M en a e jif l ,  KOTopaa Bbiuuia  

Ha aB a  roija paH biue , HeM B03paxeH M e, KOTopoe flxeH K M H  caejiaji 
flapBM H y (m KOTopoe flapBM H npM 3Haji caMbiM  onacH biM  an a  e ro  

TeopMM), yHMHTOXMJia 3T0  B03pa>KeHMe. /IxeHKM H TOBOpMJl CJie- 
ay io iu ee : flapBM H  McxoaMT m3 n o jio x e H H a  o  tom , h to  B03HMKai0 T 

oxaejibH bie  M3M eH eH M », KOTOpbie 3aTeM no^BepraiO Tca ecTe - 
cTBeHHOMy oT6 opy : n o ;ie3Hbie coxpaH H ioTca, Bpe^Hbie rM6 HyT. 
TaKHM 06pa30M, HaKanjiMBaiOTca n o jie3Hbie npM 3HBKM m bmh 

3 B0JlK)UM0 HMpyeT, HO OTijeJIbHbie M3MeHCHMH, B03HMKaK)mMe 

y  OpraHM3MOB, npM nOJIOBOM p a 3MHOXCHMM HeM36eXH O AOJDKHbl 
cKpemMBaTbCH co  cTapbiMM (JjopMaMM. B p e 3yjibTaTe, r0 B0 pMJi 
f lx e h k m h , npM cKpemMBaHMM nojiynaeTca iio to m c tb o , KOTopoe 

MMeeT n p 0 M exy T 0 HHbie npM 3HaKM. T o raa  6 buio  npeacxaBJieHMe, 
HTO HaCJieiXCTBeHHOCTb HBJIfleTCH CJIMTHOM, HTO IlOTOMCTBO npM - 
o6 peTaeT nojiOBMHy npM 3HaKa o t  K a x a o ro  pojjM Tejia; cK axeM , 
ecjiM 6 bijia KpacHan m 6 ejian OKpacKa u b c to b , t o  6 yaeT p 0 3 0Baa; 
ecjiM 6 o jib iu oe  m M ajieHbKoe x m b o th o c , t o  6 yaeT  c p e w e M  Be- 
JIMHMHbl M T .fl. TaKMM 0 6 p a3 0M, IIpM3HaKM pacnjIblBaiOTCH KaK 

KanJiH nepHMJi b Boae m 0 T0 6 paTb HTO-HM6 y a b  3,aecb 6 yaeT  T pya - 
h o . TaKMM 0 6 p a3 0M, TOBOpMji f lx e h k m h , npeacTaBjiaeTCH oneH b  

COMHMTejlbHblM, HT0 6 bI 0T6 0 p MOr OKa3aTbCfl 3 (J)(J)eKTMBHbIM.
OaHaKo, KaK cnpaBe&nMBO nncaji TMMMpH3eB, MeHAejib %o - 

Ka3aji, h to  npM3HaKM He pacTBopaioTca, h to  npM3HaKM .aaxe 
b cKpbiTOM coctohhmm MoryT coxpaHHTbca m 3aTeM noABepraTbca 
0T6 0 py. C 3T0M TOHKM 3peHMfl CTaHOBMTCfl nOHHTHOM HeAeJIM- 
MOCTb Hacjie^cTBeHHbix 3aaaTKOB KaK HBJieHMe ueHHoe^yia B*ma, 
noTOMy hto 3Ta He,aejiMMOCTb o6ecneHMBaeT BM,oy ycneuiHyio 
3BOJHOUMK) b nopaaKe ecTecTBeHHoro 0 T6 0 pa.

flaBaM Te noaoM fleM  c 3T0m to h k h  3peHMH m k ApyrMM  

HBJieHH»M. B o t  jiMHeMHoe pacnojioxeHMe [reHOB]. JImhcmhoc 

pacnojioxeHMe MHornM npeACTaBjiaeTCH oneHb cTpaHHbiM. fleM- 
CTBMTejIbHO, B 6MOJlOrMHCCKOM oGjttCTM MajlO T3KMX »BJieHMM, 
ra e  MMeeTca reoMeTpMHecKM cT po raa  3aK0H0MepH0CTb, h o  ecjiM 

nO^OMTM K 3T0My C MHOM TOHKM 3peHMfl, MOXHO yBM^eTb B 3T0M  

CMbicji. B (J)M3M0Ji0rMM Mbi T o x e  b p aa e  c jiynaeB MMeeM .aejio 

c coBepmeHHO (J)M3MiiecKMMM 3aKOHOMepHOCT»MM, HanpMMep, 
B CTpOeHMM CKeJieTa, B JJBMXeHMM KpOBM, B pacnOJIOXeHMM  

Tpa6eKyji koctm  m t . j \ .  Y x m b o th m x  Mbi nacTo MMeeM ae jio



C 3aKOHOMepHOCTHMM M HHOr/ia iiaxe MMCTO MexaHMMeCKMMM, 
jierKO MCTOjiKOBbiBaeMbiMM reoMeTpuqecKM. Ho sto  He Bbi3biBaeT 
coMHeHMH. rioMeMy? rioTOMy hto  3ijecb Mbi bmjjmm 6mojiofmmcc- 
Koe npMcnoco6MTejibHoe 3HaqeHne stmx hbjichmm. Ecjim 6bi Mbi 
He BMjxejiM 3jxecb npMcnoco6MTejibHoro 3HaMeHMa, stm hbjichmh 
6biJiH 6bi HenoHHTHbi, ho Mbi 3HaeM, iito  xaKaa BM^MMaa 
npocTOTa ecTb pe3yjibTaT juiMTejibHOM sbojiioumm, ;uiMTejibHoro 
yCOBepilieHCTBOBaHMH.

C 3T0M TOlIKM 3peHMH Ha£0 nOTO^TM M K HBJieHMHM Hacjiejl- 
ctbchhoctm. HeT jim 3^ecb KaKoro-HM6yab npMcnoco6MTejibHoro 
3HaneHMa? Hto npeflCTaBJiaeT co6om jimhcmhoc pacnojioxeHMe? 
JlMHeftHoe pacnojioxeHMe 6bijio OTKpbiTO Ha hbjichmm cuenjieHMa 
[npM3HaKOB], noTOM 3to 6buio nojiTBepacaeHo M0p(J)0Ji0rHMecKH 
m, co6cTBeHHO roBopa, aBJieHMe cuenjieHMa CBa3aH0 c jimhcmhhm 
pacnojioxeHMeM [reHOB], KaK (JjyHKUMa c (J)0pM0M.

Mto npejjcTaBJiaeT co6ofi cuenJieHMe? R ba npM3HaKa, npM- 
uieixuiMe o t ojiHoro poj^MTejia, bo mhotmx cjiynaax mmciot 
TeH^eHUMio HacJiejxoBaTbca BMecTe m aajibiue. Jlynrne Bcero 
sto  M3yneH0 Ha .ap030(j)MJie, ho n0Ka3aH0 Taoce Ha im iuax, 
Ha KpojiMKe m t.jj. Ecjim ;*Ba npM3HaKa — KOpMMHeBbie rjia3a 
m BOJiocMcrocTb nepeaaiOTCH o t  ojjHoro pojjHTejin, to  bo btopom 
noKojieHMM — b 99,5 % cjiyqaeB ohm HacjieayKyrcH BMecTe, 
m TojibKo b nojiynpoueHTe cjiyMaeB ohm HacjiejiyiOTca n0p03Hb. 
H nojiynaeTca BneMaTjieHMe, mto stm npM3HaKM Tpyrwo pa3o- 
pBaTb, HO eCJIM OHM pa30pBajIMCb, MX TaK Xe Tpy^HO COejXMHMTb. 
C tom km 3peHMH sbojiioumm sto  HBJieHMe Bpewoe, HeHyxHoe, 
noTOMy mto, Konaa bo3hmkjio j^Ba nojie3Hbix npM3HaKa y pa3Hbix
XMBOTHbIX OflHOrO BMĴ a, TO npM H3JIMMMM CuenJieHMa COeflMHH- 
lOTCa STM IlpM3HaKM Mpe3BbIMaMHO TpyflHO. Ohm JIMlUb C TpyiXOM 
MoryT nonacTb b oj^Hy xpoMocoMy w 06pa30BaTb opraHM3M, 
yCTOMMMBbIM B HaCJieaCTBeHHOM OTHOUICHMM. CjieiJOBaTeJIbHO, 
TaKoe cuenjieHMe npenHTCTByeT sbojiioumm opraHM3Ma, noTo- 
My mto nperiHTCTByeT coextMHeHMio m HaKonjieHMio nojie3Hbix 
npM3HaKOB. B pa3Hbix MecTax B03HMKai0T pa3Hwe nojie3Hbie 
npM3HaKM. HanpMMep, b ojxhom mcctc 6yaeT npM3H3K jiyMiuero 
pa3BMTMa Mbiuiu, b jtpyroM cjiyMae B03HMKaeT, HanpMMep, JiyM- 
rnee pa3BMTMe uiepcTM m t.a . ZUh Toro, mto6w ohm coe/iMHMJiMCb 
nyreM cKpeiuM BaHMa b ojjhom opraHM3Me, HeoGxojjHMo, mto6w 
ohm He BCTpeTMjiM npenaTCTBMH b cuenjieHMM (mjim, Hao6opoT, 
b OTTajiKMBaHMM, KaK o6biMHo BbipaxaiOTCH b tom cjiyMae, Korjxa 
npM3H3KM OKaxyTCH B pa3HbIX XpOMOCOMax). C 3TOH[ TOM KM 
3peHMH hcho, mto cuenjieHMe — Bemb Bpe/wan. Ho ecjiM no- 
cMOTpeTb Ha JiMHeMHoe pacnojioxeHMe tchob, to  0Ka3biBaeTca, 
mto sto  pacnojioxeHMe TaKoe, K0T0p0e o6ecneMMBaeT HaMMeHb- 
rnee cuenjieHMe m3 Bcex bhjjob pacnojioxeHMH. npM jimhc^hom 
pacnOJIOXeHMM reHbi CBH3aHbI TOJlbKO B OJXHOM M3MepeHMM,



Kaxnbin reH o6i>e.aMHHeTCH TOJibKO c coce^HMM reHOM, m re- 
Hbi, pacnojioxeHHbie Ha 6ojibiuoM paccTOHHMM, npaKTMHecKM 
6ecnpenHTCTBeHH0 komGmhmpyiotch. Koraa xpoMocoMa cKpyHM- 
BaeTCH b Kojibuo (a TaKwe CJiynaM 6buiM nojiyneHbi cobctckmmm 
MCCJie^OBaTeJlHMH H. H. COKOJIOBMM M H. E. TpO(J)HMOBbIM), TO 
cuenJieHne OKa3biBaeTca 3HanMTejibHO 6ojibiue. HanpoTMB — 
npocroe jiMHeHHoe pacnojioxeHMe o6ecneHMBaeT HanJiynuiMe 
yCJIOBMH flJIH COe^HHeHMH npM3HaKOB M HaHJiyHUIHe yCJIOBMH 
3BOJIIOUMM JUIfl BMna.

M b to  x e  BpeMH, cBH3biBan Mex#y co6oio HacjiencTBeH- 
Hbie 3aiiaTKM, jiMHeiwoe pacnojioxeHMe o6ecneiiMBaeT co6om 
npaBMjibHoe pacnpeaejieHne stmx 3ajxaTKOB b riOTOMCTBe — 
no OiiHOMy 3aaaTKy Ha Kaxayio raMeTy. ( IJpe3eHm: 3 to -to  m ecTb 
HaCTOHlUMH napBMHM3M?)

(3 . Ko/ibMdH: Tob. MajiMHOBCKHH, CKaxwTe, KaK Bbi ot- 
HOCMTecb k MaTeMaTMiiecKOMy HCTOjiKOBaHMK> pacmenjieHMH 
rnjib6epTOM?)

ft He 3Haio, o lieM Bbi roBOpMTe, MoxeT 6biTb Bbi noacHMTe?
(KonbMaw. ft MMeio b BMfly nocTpoeHwe rHJib6epTOM, Kpyn- 

HeMUIMM MaTeMaTHKOM (J)OpMajIMCTMMeCKOH UIKOJlbl B coBpe- 
MeHHOH MaTeMaTMKe, Boo6me KpynHewuiMM MaTeMaTHKOM co- 
BpeMeHHOCTM, CaMOH HaCTOHmeM aKCHOMaTMKH B OTHOUieHMM 
HBJieHMM Hacjie^cTBeHHOCTM. Oh yTBepxaaeT, hto Ha 0CH0BaHMM
MaTeMaTMKM MOXHO nOCTpOMTb BCK) TeHCTMKy.)

ft He b Kypce aejia, n03T0My MHe cyanTb TpyaHo.
B 3aKJiiOHeHMe a xony ocTaHOBMTbca Ha Bonpoce o bjimhhmm 

reHa Ha HeMHorMe npM3HaKM. 06mhho noOTepKMBaioT HKo6bi 
MeTacJ)M3MiiHocTb TaKoro npencTaBJieHMa, iito  reH bjimhct npe- 
MMymecTBeHHO Ha HeMHorne npM3H3KM. OrpaHHo, Ka3ajiocb, 
noneMy [reH] MMeeT aencTBMe JiMiub Ha HeK0T0pbie npM3HaKM, 
a He Ha Becb opraHM3M, ho aeMCTBMTejibHO, 3KcnepHMeHTajibHbie 
Mccjie^OBaHMa noKa3biBaioT, hto Kaxflbin reH bjimhct b KaKOM- 
to  creneHM m Ha Becb opraHM3M, ho TOJibKO MMHMMajibHo, 
a CHJibHo OTpaxaeTca TOJibKO Ha HeMHornx npM3HaKax. 3 to  
Bce 06t>«CHMM0 C 3BOJUOIJHOHHOM TOHKM 3peHMH. fleJIO B TOM, 
hto neM 6ojibiue npM3H3KOB MMeeT o^mh reH, TeM 6ojibiue 
npM3H3KOB oKa3biBaioTca cBH3aHHbiMM Mex#y co6om. Cpeaw 
3TMX npM3H3KOB, KaK npaBMJlO, MMeeTCH OHeHb MHoro BpQJX- 
Hbix M3MeHeHMM. Mexay npOHMM, 3tm npeo6jiaaaHMH Bpe^Hbix 
M3MeHeHMM[ 6buiM yKa3aHbi m TMMMp»3eBbiM b ero daTbe «Hap- 
Jib3 (H,apBMH». (1Jpe3enm: l i e  m Korna cKa3aH0 TMMMpH3eBbiM?) 
B cTaTbe «Hapjib3 flapBMH* b c6opHMKe «riaMHTH ,5apBHHa». Oh 
roBopMT, hto caMo no ce6e M3MeHeHMe MoxeT 6biTb m Bpe^HO, 
m 6e3pa3JiMHHO, m TOJibKO b He3HaiiMTejibHOM Hwcjie cjiynaeB — 
n0Jie3H0. (C Mecma: B pe^KMX cjiynaax.) (E . 3aeadoecKuu: 3 to



MajiMHOBCKMH nanMcaji, m to  b peaKHx cjiyMaax.) 3 to  npuflupKa. 
TaKMM 06pa30M, cpe^M m h o t m x  npn3naKOB o^noro reHa TojibKo 
OMeHb Majiaa MacTb 6yaeT nojie3Ha, m s t o  ne6ojibuioe KojiMne- 
c t b o  nojie3Hbix npw3HaKOB nponanaeT b 6ojibuioM KojiMnecTBe 
BpeflHblX npM3HaKOB, C KOTOpblMH OHM Hepa3pbIBHO CBH3aHbI, 
m ne CMoxeT no^BeprnyTbCH nojioXMTejibnoMy oT6opy.

Mbi bm^mm, mto He^ejiMMocTb rena, kohcmho, He^ejiMMocTb 
ne a6cojiioTHaH, a oTHocMTejibHaa, jiMHeMHoe pacnojioaceHMe 
renoB b xpoMocoMe, m y3Koe ^eftcTBMe renoB — Bee sto  
eCTeCTBeHHO oG^HCHHeTCH c 3BOJHOIJMOHHOM TOM KM 3peHMH. 
BM^bl, KOTOpbie MMeJIM 3TM 0C06eHH0CTM HaCJie,UCTBeH HOCTH, 
HeM36exno ^ojixubi 6bijiM 3B0Jii0UM0HMp0BaTb CKopee, neM Te 
BMAbi, KOTOpbie MMejiM cJiMTHyio Hacjie^cTBennocTb mjim Jipyroe 
pacnoJioxeHMe reHOB. CoBepmeHHo hcho, mto nenoHHTHan 
jyia mhotmx «KopnycKyjiHpnocTb» npejjCTaBjin eT C06010 npocTo 
HajiMMMe 0T^eji«eM0CTM npM3HaKOB .apyr o t .apyra. Jh ih Toro, 
HTo6bi no^6op Mor oxaejiHTb Bpe^Hbre npM3naKM ot noJie3Hbix, 
Heo6xo^MMo, mto6w ohm motjim OTjjejiHTbCH .apyr o t  apyra. 
Il03T0My coBepiueHHo ecTecTBenno, mto TaM, me npoHcxoflMT 
ecTecTBennbiM o t6op, TaM MMeeT Mecro «KopnycKyjinpHaH» 
Haciie^CTBeHH0CTb. M TaK KaK ecrecTBenHbifi o t6op npMJioxMM 
KO BCeM o5jiaCTHM )KM3HM, TO riOHHTHO, MTO BO BCeX 3TMX 
o6JiacTHX MMeeTCH h «KopnycKyjiHpnaH» HacjiejjCTBenHocTb.

f l ,  k  c o x a jie H M io , ne B M x y  3̂ e c b  K p y n n e t f iiiM X  c e j ie K ijH o -  

H epO B. 0 6  3T0M 3^ e c b  AOCTaTOMHO M u o r o  TOBOpMJlOCb. M e x a y  
npoM M M , TyT ro B o p M Jio c b  o  t o m , m to L U e x y p ^ H H  —  r j io x o m  reHe- 
TMK. B p n ^  JIM 3 T 0  BepHO . B o  BCHKOM C JiyH ae HyXCHO n 0 C M 0 T p e T b  
H a  M e T o ^ b i, npM  n o M o m M  K O TO pbix jieM CTBOBajiM  ce jie K U M O H e p b i 

JXo  T . R H a j x o  C K a 3a T b , m to o hm  (b  to m  HMCJie U le x y p A H H ) 
H a  OCHOBaHMM reneTM M eCKM X MeTOflOB Ao6M JlM Cb 6 o jIbL IlM X  pe- 
3y jib T a T 0 B . B o 3HM KaeT B o n p o c , m to co 6 o m  n p e A c r a B jin io T  3tm 

reHeTM M ecKM e M e T o ^ b i?  O h m  c b o ^ h t c h  k  c jie ^ y io m e M y . ( C M ecm a : 
K c r a T H  cK a 3 a T b , K a K o e  o T H o u ie H M e  MMeeTe B b i k  ce Jie K U M H ?) 
3 t o  M e T o ^ b i H H CTbix jim hm m , p a 3p a 6o T K a  n p e ^ c T a B jie H M ft 0 6  h h -  
6 p M ^ M H re , H H ^M BM ^yaJIbH blft 0 T 6 0 P , TM6pMAM3aUMH, KOHeHHO, 

M U ejIbIM  pHJ3, ^ p y rM X  MeTO^OB. H  BOT M bi BM.ZJMM, KaK  Ha OCHO
BaHMM 3TMX MeTOJJOB, B TOM MMCJie M H a  OCHOBaHMM HMCTbIX 

jim hm m , 6 b ijw  n o jiy n e H b i 6 o jib u iM e  p e 3y jib T a T b i. H e c n e u M -  
aJIMCT B 3T0 M o 6jiaC T M , H He HBJIHIOCb npaKTM KO M . Ilo S T O M y  

h c n e u M a jib H o  o 6 p a T M Jica  b H a p K 0 M 3 e M  h  b h h c h m ji TaM  f la m m e .  
TaKM M  06p a30M, « noJiyMMJi c j ie ^ y io m y io  K apTM H y, a  h m c h h o ,  

MTO B CoBeTCK O M  C o K )3 e  C BblLIie 80 %  rUlOmaUM 3aceH H O  c o p -  

t o b h m h  ceM eHaM M  ( n o  n iu e H M u e ),  o hm  B b iB e^ e H b i j x o  T p o ^ M M a  

.HeHMCOBMMa, TO e cT b  CTapbIM M  MeTOJiaMM.

^ T .A -  —  TpO^HM AeHHCOBHH JIblCeHKO.



/laHHbie HapKOM3eMa no noceBHbiM njiomanHM nineHH- 
Ubi, 3aHHTbiM k 1937 r. copTaMH coBeTCKMX cejieKunonepoB, 
npeACTaBjieHHbix k  npeMHpoBanwo:

LUexypuHH — 6033 002 ra
EpeMeeB — 5496 132 ra
KoHCTaHTMHOB — 1921002 ra
CanerwH — 909469 ra
K) pbeB — 511156 ra
ToJibGeK — 554 162 ra
TpOMaMeBCKM^ — 71 096 ra
KoBaJieBCKHM H IleTpOB — 65 948 ra
rincapeB — 29616 ra

Bcero 15 591 583 ra, t o  ecTb cBbiuie 40 %  Been noceBiioH njio- 
ma^M CCCP no nuienMue b 1937 r. 3aceHHo copTaMH c o b c tck h x  

cejieKUMonepoB, pa6oTaBiunx MeTo^aMM m m cthx jih h h h  h np.
n o  pXH —  COpTa JlHCHUblHa H Py^HHUKOro 3aHHM3JlH 

5 915 865 ra, t o  ecTb 30% noceBHon njioma^w h t . ^ .
ECJIH B03HMKaeT Bonpoc, KaKHM 06pa30M npOBO^HTb ce- 

jieKUHio, t o  Mbi CKaxeM: Kor.ua T .A .  JlbiceHKo BbinocwT m to -to  

HoBoe, t o  Mbi c yaoBojibCTBueM npwHMMaeM. f t  uyMaio, mto 

h cejieKUMOHepbi h reHeTHKH npnMyT 3 to , h o  jjaBanTe roBopHTb 
OTMeTJIMBO, ecTb JIM MTO-HH6 yZlb npMHIJMnHaJIbHO HOBOe? (C  Me- 
cma: A  Bbi coMHeBaeTecb b stom ? ) Ecjih 3,aecb MMeeTCH h to -  

HH6 yab HoBoe npwHUHnnajibHo, t o  Mbi 6 yaeM 0 6  stom  roBopHTb. 
Ho HeJib3 H ccbuiaTbCH [na  t o ] ,  mto BbiBo^MJiocb npewMymecTBeH- 
h o  Ha ocHoBaHHH reHerHnecKMX MeTo^oB, h npoTHBonojiaraTb 

[ s t o ]  3tmm x e  MeTojjaM. Ecjih x e  He npoTHBonojiaraTb, t o  3 aMeM 
x e  cnopwTb. H ejib3H x e  cKa3 aTb, mto u o  JIbiceHKo copTa b u b o -  

JXHJIW JIblCeHKOBCKHMH MeTOflaMH. (BpeMH OpaTOpa HCTeKJIO.)



IIOCJIECJIOBME nEPEBOfl̂ MKA 
K KHMFE 3 . IIIPEJJHHrEPA 

« ™  TAKOE 5KH3 Hb 
C TO TO  3 PEH M  0 >H3 HKH?»*

Kuwra SpBMHa LUpeAMHrepa «H to  TaKoe acM3Hb c tomkh 
3peHMH (J)H3MKH?» BnepBbie BblUIJia B AHrJIHH BO BpeMH BoflHbl 
b 1944 r. [7], nocjie nero Bbmepacajia 6e3 H3MeHeHMM HecKojibKo 
M3AaHMH h Bbi3Bajia oacHBJieHHbie otkahkh b 3apy6eacHoft Hayn- 
hom h uinpoKOM npecce. Oahh BocropaceHHbiH peueH3eHT [8] 
BbicKa3aji a axe MHeHMe, mto OHa co3Aajia b HayKe uejiyio snoxy, 
M CpaBHHJI ee B 3TOM OTHOlIieHMH C TaKHMH Tpy^aMH, KaK 
pa6oTbi 3aMHnaTejiH CTaTMCTMMecKOH TepMOAMHaMMKM YnjijiapAa 
rn66ca h ocuoBaTejiH nayHHow reHeTMKH Tperopa MeHAejia.

C TaKOH BblCOKOH OljeHKOH KHHrH TpyAHO COHiaCHTbCH, 
H HeCOMHeHHO, 4TO OHa 6bIJia BbI3BaHa OTMaCTM KaK HeCKOJlbKO 
ceHcauHoHHbiM 3arjiaBHeM KHHrH, TaK h mnpoKoio H3BecT- 
HocTbio aBTopa — oAHoro H3 KpynHeMiiiMX yneHbix Hauiero 
BpeMeHM. HtoGm MHTaTejiHM, He cneuMajiMcraM b o 6jiacTM 
COBpeMeHHOM (J)H3HKH, 6bIJIO HCHO, KTO TaKOM aBTOp 3TOH[ 
KHHrH, yKaxeM, 4TO nepeMHCJIHH TBOpeHHH, 3KBHBaJieHTHbie 
«HaMajiaM» HcaaKa HbiOTOHa, aKaAeMHK C. M. BaBHJioB Hapwy 
c Teopnen aTOMOB h 3JieKTpoHoB h c Teopnen oTHocMTejibHocTH 
A. SftHLUTeMHa yKa3biBaeT TaKace Ha KBaHTOByK) (BOJiHoByio) 
MexaHMKy [1], co3AaTejieM kotopom 6biji LUpeAHHrep. B 3HaK 
npM3HaHMH ero BbiAaiomnxcH TpyAOB 3. LUpeAHnrep 6biJi M36paH 
b 1934 r. noneTHbiM hjichom AicaAeMHH HayK CCCP.

riocTaaneHHbiH b 3arjiaBMM Bonpoc — «H t o  TaKoe acH3Hb?», 
a TaKace 4>MJioco4>cKMft snnjior — « 0  AeTepMMHM3Me m cboG oac 

bojim » — Taicace ne MorjiM He npMBJienb BHHMaHHH HaynHbix 
M B006me IlIMpOKHX MMTaTCJIbCKHX KpyrOB.

OAHaKo KHMra IIIpeAHHrepa MMeeT 6ojibiuoe 3Ha4eHMe 
m no cymecTBy. B 4eM ace coctoh t ee uenHocrb?

* M ctom hhk: [19476]. Ily6jiHKyeTC5i c coKpameHHHMH.



UJpe^HHrep b CBoen KHiire, b (l)opMe yBjieKaTejibHoM m £ 0 - 
ciyriHOH KaK juih (J)M3MKa, TaK w juih 6nojiora, oTKpbmaeT 
MMTaTeJiio HOBoe, 6 biCTpo pa3»MBaiomeecH b nayKe HanpaBjieHMe, 
b 3HaMHTejibHow Mepe oG'be.aMHHiomee MeTo^bi ({)H3HKH m 6mo- 
jiorMM, ho 6biBUiee ^o c m  nop ^ocTynnbiM jiMLiib BecbMa y3KOMy 
Kpyry jimu, pacnoJiaraioLUHX cneuwajibHOM jiMTepaTypoft.

Bee 6ojiee rjiy6oKoe npoHMKHOBeHne b . CTpoeHMe xmbom 
KJieTKM noTpe6oBajio b Hauie BpeMH npMBJieneHMH pn.ua mctojiob 
m noHHTMft coBpeMenhom ({)H3HKM. 3 to nopo^MJio «HacTOHinyK)» 
6MO(j)M3MKy, aHajiorMMHyio B03HMKuieM paHee 6moxhmmm, caejiaB- 
inert yxe 6ojibmoM bkjibjj b pa3BMTMe HauiMx 3HaHMM o xm3hm. 
HanpoTMB, npHMeneHMe c{)H3HHecKHx mctoaob ( b nepByio one- 
pe^b onTHHecKMx, penTrenoBCKHX m np.) no chx nop Mrpajio 
noMTM MCKjnoMMTejibHo no^co6nyio pojib, noMoran TojibKo o6Ha- 
pyxHTb neKOTopbie 6MoJiorMHecKMe 4>aKTbi 6e3 eooTBeTCTByfoine- 
ro (})M3MMecKoro m o6uxe6MOjiorM4ecKoro mx MCTojiKOBaHMH. 3 to 
6biJia (|)M3MKa jyifl 6mojiofmm, ho ne (J)M3MKa b Gmojiofmm. B stom 
OTHOLUeHMM 6MO({)M3MKa B CBOetf 3H aM HTCJl bH OM HaCTM 6bIJia 
rjiy6oKo OTjiMHHa ot 6hoxmmmh, KOTopan He orpanMMMBajiacb 
BBe^eHMeM hobwx MeToaoB, ho jiaBHO nepemjia k anajiM3y cyme- 
CTBa caMbix coKpoBenHbix xMMMMecKMx npeBpameHMM, npoTeKa- 
joiumx BHyTpM opraHM3Ma. Flojio6Horo yrjiy6jieHHH b cymnocTb 
XM3HeHHbIX HBJieHMM 6MO({)M3MKa ^OCTMrjia TOJlbKO a ne6ojib~ 
ilioh CTeneHM (nanpMMep, b M3yMeHMM 3JieKTpo4)M3MOJiorMHecKMX 
npoueccoB, MMToreneTMHecKoro M3JiyHeHMH m t . n.), b cMJiy He
ro OHa no 6o;ibineM iiacTM coxpannjia nojiosceHMe no^coGHon 
Hay km, xoth m cnoco6cTByiomefi pacKpbiTMio Tex mjim mhmx 
3aKOHOMepHOcre^, ho He MrpaiomeM Bnojine caMocTOHTejibHOM 
pojiM b ^ejie no3nanMH XM3Hennoro (f)eHOMeHa.

H TojibKo b nauiM ahm (J)M3MKa BCTynMJia b o6jiacrrb GHojioraw 
C uejlbio paCKpblTMH Tex HM3LI1HX ypoBHeM B opraHM3ailMM XMBOM 
MaTepMM, noHMMaHMe KoTopbix HBjineTCH hco6xojimmom npe^no- 
cbiJiKOM 6yaymero, 6ojiee nojinoro m rjiy6oKoro npeacTaBjienMH 
O XM3HM Boo6me.

KuMra UIpe^MHrepa npeflCTaBjineT co6om, CTporo roBo- 
pn, nepBbie cBH3Hbie pe3yjibTaTbi 3Toro HanpaBJieHMH, icyaa 
HecoMHeHHo 6yaeT BHeceHo eme Muoro nonpaBOK, ho koto- 
pbie b ochobhom HaMenaioT onpe^ejieHHbie OMepTanMH HoBoro 
HayMHoro 3^aHMH «HacToHmeM» 6mo(J)m3hkm .

Ecjim 6bi KHHra LUpejiMHrepa orpanMMMBajiacb oahmm TojibKo 
M3jioxenMeM npMBe^ennoro, to  m 3Toro 6biJio 6bi .aocTaTOHHo .zyin 
npM3H3HMH ee 3HaMeHMH. Ho IllpejiMHrep bhocmt b 3To HOBoe Ha- 
npaBJieuMe Hay km o xm3hm 6ojibmoM jimhhmm Bicriaji, mto b 3Ha- 
MMTejibHOM CTeneHM onpaBjibiBaeT Te BocTopxeHHbie oueHKM, 
KoTopbie ero KHMra nojiyMMJia b 3arpanMMHOM HayMHoii npecce.
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Hapa,ay co mhotmmm, 6o.nee nacTHbiMM coo6paxeHHHMM 
Ulpe^HHrep BbiflBMraeT Mpe3BbiMaMH0 uiMpoKyio m njio^oTBop- 
Hyio Mbicjib — oh HaMenaeT CBH3b flByx SnojiorMMecKHX <oara- 
A ok», a MMeHHo: Bonpoca o xapaKTepe Hacjie.acTBeHHbix CTpyKTyp 
m, Ka3anocb 6bi, CTOJib .aajieKoro o t  Hero Bonpoca 06 otholuchmm  

OpraHH3MOB KO BTOpOMy 3aKOHy TepMOJIHHaMHKH. nOCJie.aHHH, 
XOTH M He «OTMeHaeTCH» JXJIH XHBbIX CymeCTB, HO B 3HaMM- 
TejibHOH CTeneHM hmm «o 6xo.aHTCH». LUpe.aMHrep noKa3biBaeT, 
MTO BaaCHeMLUHM yCJIOBMeM 3T0r0 (eCJIM He npMMMHOft) CJiy>KHT 
oco6aa cneuM({)MMecKaa crrpyierypa ueHTpajibHoro annapaTa KJieT- 
KM —  XpOMOCOM. XpOMOCOMbi no CBOeMy CTpoeHMK) cnoco6Hbi, 
KaK «MexaHMMeCKaH» (b npOTMBOnOJIOXHOCTb «TepMOJlMHaMMMe- 
CKOft») CMCTeMa HC06bIMaMH0M cjioxhoctm , Henocpe^CTBeHHo 
noAaepxMBaTb 3aK0H0MepH0e TeMenne MHornx 6Mo;iorHHecKHx 
npoueccoB, o6ecneMMiiaa MHHHMajibHbie pa3Mepbi «peryjiMpyK>- 
mero annapaTa» kjictkm.

Bee 3to  .aejiaeT KHMry LLIpe.aHHrepa BecbMa ueHHoft, hccmo- 
Tpa Ha 3HaMHTe;ibHbie ee HejiocTaTKM... Hmchho 3Ta nojio)KH- 
Tejibnan CTopoHa neGojibiuoft khmtm LLIpe.aHHrepa h npMBjieioia 
k ce6e BHMMaHMe p$ma KpynHeftuinx ynenbix —  ,Zl>KOHa Xoji- 
neMHa, TepMana Mejmepa m MaKca ,Zle.nb6pfoKa, hocbhtmbuihx 
eft 6ojibiuMe peuteH3MM. ByaeT noJie3Ho BKpaTue n03HaK0MMTb 
MMTaTeJIH C 3TMMM peU,eH3MHMM.

B CBoeM 0T3biBe o KHMre LUpe.aMHrepa KpynHeMuiMfi an- 
rjiMMCKMM 6Ho.nor m nporpeccMBHbiM o6mecTBeHHbiM .aeaTejib 
npo(J)eccop ,H>k. B. C. XojmeftH1) .aaeT eft BecbMa BbicoKyio oueH- 
Ky; b t o  x e  BpeMH oh  .aejiaeT m pan kpmtmmcckmx 3aMeMaHMft [5 ]. 

Ilpeacae Bcero oh  cnpaBejyiMBo oTMeMaeT, mto npMHMMaeMbift 
LUpe^MnrepoM B3rji5m Ha xpoMocoMy KaK Ha rMraHTCKyio MOJie- 
Kyjiy («anepMo.aMMecKMft KpMCTajui» lilpew H repa ) 6bui BnepBbie 
BbijiBMHyT coBeTCKMM 6MojioroM npocJ>eccopoM H. K. Kojlbuo- 
BbiM, a He Ae;ib6pi0K0M, c MMeneM KOToporo UIpeflHHrep 
CBH3bIBaeT 3Ty K0Hu.enu.Mi0.

riepexoflH  k cymecTBy Bonpoca, Xojweftn cMMTaeT, mto ecjiM 
paccMaTpMBaTb ren KaK Mo.neKy.ny, o6jianafomyio CB0 ftcTB0M 
KaTajiM3aTopa, t o ,  BonpeKM mhchm io LLIpe.aHHrepa, .aaxe k e.aH- 
HMMHOMy reHy Bnojine npMMeHMMbi npMHUMnbi CTaTncTHMecKoft 
MexaHMKM. OxaejibHaa MOJieKy.na KaTa/iH3aTopa MoxeT b 6.naro- 
npMHTHbix yonoBMHx npeBpamaTb 6o.nee MeM 100 tm chh  MOJieKyji 
cy6crpaTa b ceKyn.ay, a 3 to  —  un({)pbi, BnojiHe aonycKaiomHe 
CTaTMCTMMeCKMM nO^XOfl npM MCCJie^OBaHMM. B UeJIOM XoJI^eftH

^ ripo^eccop A * oh BepaoH CanaepcoH XoJwetfH — hjich JloaaoHCKoro 

KopojieBCKoro o6uxecTBa h noweTHbitf qjieH AKaaeMHH HayK CCCP, HJieH 
pe/ucojuieniH ra3eTbi yopKep». M3BecreH cbohm h  pa6oTaMH no reHeTMKe
H 6hoxhm hh .



nojiaraeT, mto xoth npejicTaBjieHMH ,Zle;ib6pK)Ka m oMeHb nojino 
OTBeMaiOT M3BeCTHbIM (j)aKTaM, OHH, KaK 3TO HeOflHOKpaTHO 
Ha6^K)^aJIOCb B KBaHTOBOH MexaHHKe, AOJIXHbl CMJIbHO H3- 
MeHMTbca. Oh ccbijiaeTca Ha neonyGjiHKOBaHnyio pa6oiy JIh 
m KoTMecawfla (npe^cTaBjieHHyio aHrjiHiicKOMy reneTHHecKOMy 
o6mecTBy), b kotopoh aBTopbi Haxo^aT, mto 6o;ibiiiHHCTBo jie- 
TajibHbix MyTaunn, Bbi3biBaeMbix o6.nyHeHHeM cnepMaT030n^0B 
Drosophila, hbjihctch cjie^CTBMeM pa3pbiBa xpomocom c nocjie/iy- 
lomHM mx BoccTaHOBJieHMeM, a, HanpMMep, y Tradescantia, TaKon 
pa3pbiB Tpe6yeT okojio 17 MOHM3auMM na xpoMaTMAy. C apyroM 
CToponbi, O a 6epxe m BMJib oGHapyxMjin, mto 6ojibuiaH MacroTa 
MyTMpoBaHMa o^noro oMenb HeycTOMMMBoro reHa 3aMeTHo noHH- 
xaeTca npn BbicoKoft TeMnepaType. «Bo3M oxho, — 3aioiK)MaeT 
XojmeiiH, — mto b xpoMocoMax npoHcxo^HT 6o.nee onoxHbie 
HBJieHMH, HeM moxho ce6e npe^crraBMTb aaxe  Ha ocuoBanMH 
npMHUMnOB BOJIHOBOft MexaHMKH».

Otmctmb, mto uejioro p*ma 6M0Ji0rMMecKHx npoGjieM LUpe- 
AHHrep He no^HMMaeT BOBce, XojiaeiiH yKa3biBaeT, b MacTHocTH, 
Ha npo6jieMy peiynauHH HapynieHHft b opraHH3Me, KOTopyK) 
HeKOTOpbie 6H0J10rH HaXOAHT He»03M0XHbIM oG'bHCHMTb MaTe- 
pMajiHCTMHecKH, m BbicKa3biBaeT Haaexay, hto b ^aJibHeMuieM 
llipe^MHrep 3aMMeTca 3tmmm BonpocaMM.

3aKaHHMBaH peueH3Mio cepbe3Hoit kpmthkoh 4)hjioco(1)ckmx 
BbicKa3biBaHMM UIpe.aHHrepa, Xojm eftn b uejioM Bee x e  ^aeT 
BbicoKyio oueHKy KHMre, KOTopyio, KaK oh roBopMT eme b Hanajie 
peueH3MH, Heo6xo^MMo npoMHTaTb KaxaoMy reHeTMKy h KOTopaa 
CBoeM nocTaHOBKOM Bonpoca 06 Mcn0Jib30BaHMM 0praHH3M0M 
OTpHuaTejIbHOH SHTponHM MOXeT o6oraTHTb H (jM3HOJIOra.

CxoAHbie mmcjim no noBo^y KHHrn UIpe^HHrepa BbiCKa3bi- 
BaeT KpynHeHiiiMft coBpeMenHbin reHeTMK, HHocTpaHHbin HJieH- 
KoppecnoH^enT AKa^eMHH HayK CCCP TepMaH ,Zlxo3e(t) M eji- 
jiep [6]. Flo ero mhchmio, k BecbMa BaxubiM oco6chhocthm 
xmbom MaTepMM, paccMOTpeHHbiM b KHMre llipe^MHrepa, c.ne,ay- 
eT ao6aBMTb eme o^ho 6o.nee r.ny6oKoe m He 3aTponyToe aBTopoM 
OCHOBHOe CBOMCTBO reHa —  ero Cn0C06H0CTb pa3MHOXaTbCH, 
yjiBaw BaTbCH. Cnoco6HocTb 3Ta jiexMT b ochobc TaKMx KapaH- 
HaJIbHblX 6M0JI0rMHeCKMX HBJieHMtl, KaK POCT, pa3MHOXeHMe M, 
HaKOHeu, 3bojiioumh xmbwx cymecTB.

OflHaKO 6yaeT 6ojibiiiMM ynpom eHM eM  paccMaTpMBaTb 3Ty 
c n 0C06H0CTb ren a  KaK npocrroH aBTOKaTajiM3, KaK s t o  cMMTaji, 

HanpMMep, T po jiaH a . Ten  cn o co 6 en  k yuBoeHHio m coxpaH fleT  
3Ty cn oco6n ocT b  m n ocjie  MyTnpoBaHHH, t o  ecTb ^ a x e  n pn - 

HHBUIM MHyK) ({X)pMy M npOHBJIHH COBepllieHHO HOBbie CBOMCTBa 

b CBoeM bjimhhmm na pa3BMTMe opraHH3Ma. Hh y  o flH oro  aB- 
T0KaTaJiH3aT0pa TaKaa cnoco6H ocTb  noKa HeM3BecTHa. JIio6bie
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reiibi m mx MyrauMM MoryT (J)opMMpoBaTb opranmmcckmm cy6crpaT 
b HOBbie, nouo6Hbie mm reHbi. Mmchho sto o6ecneMMBaeT caMyio
B03M0)KH0CTb SBOJIIOUMM, nyTeM HaKOnJieHMH M pa3MHOaceHMH 
MyrauMM, McnbiTbiBaeMbix reHaMM. C  stom tomkm 3peiiMa ropa3.uo 
MeHee BaxiibiM jouih noiiMMaHMH cymecTBa >km3hm aiyiaeTCH to t  
$aKT, MTO MyrauMM — 3T0 MMeHHO KBaHTOBbie CK3MKM, m6o 
«opranM3auMH» («nopauoK», no LLIpeuMiirepy) b cneiiM(J)MHecKH 
6M0ji0rnMecK0M cMbicJie — sto  b nepByio onepeub pe3yjib- 
TaT yjiBoeHHH reHOB m OT6opa. EMOJiorHMecKaa «opraiiM3auMH» 
oTHioub ne TaK CMJibiio cBH3ana c HaKonjieiineM Toro, mto 
6M0Ji0rn Ha3biBaioT noTeimMaJibHOM SHeprMeii ( « 0TpMuaTe;ibHaH 
3HTponHH» UJpeuMiirepa).

OcuoBHaa na6jnouaK)LuaHCH TeHueimMH b pa3BMTMH >kmbom 
MaTepMM, no mhchmio M ejuiepa, —  o6ecneqeHMe MaKCHMajib- 
hom 6e30nacH0CTM m uiMpoKoe pacnpocTpaHeiiMe cBoero TMna 
opraHM3auMM. 3 to MacTO uocTMracTca tskmmm KaMecTBemibiMH 
nyTHMM, KOTOpbie Henocpe.acTBeHHo ne yBeiiMMMBaioT «nMTa- 
HMH OTpMLiaTejIbHOM SHTponMeM», HO B JiaJIbHCMLIieM C03uai0T 
orpoMHbie bo3Moxhoctm j u w  yTMJiM3auMH BiieuiHeM sneprMM. 
TaKOBO, HanpMMep, pa3BMTMe MHTejijieKTa y 4>m3mmcckm cJia6oro 
cymecTBa. 3.uecb KOHTpojib Ha£ SHeprMeii b HHTepecax CMCTeMbi 
BaxHee, MeM yBejiMMeHMe co^epxaHM a SHeprMM b caMOM cMCTeMe.

Aajiee peueii3eHT no^BepraeT pe3K0M kpmtmkc (J)m^oco(J)ckmm 
snMJior KHMXKM.

B ueiioM Mejuiep cMMTaeT, mto, HecMOTpa Ha HenojmoTy 
m HeKOTOpbie necymecTBeHHbie neuocTaTKM, KHMra LUpe.uMHrepa 
BecbMa uemia TeM, mto noMoraeT pa3peuiMTb HeKOTOpbie npo- 
GjieMbi, MHTepecyiomMe Boo6me bchkoto yMeHoro.

n o  MiieHMio MaKca ,Zle;ib6pioKa, BbiCKa3aHH0My b ero pe- 
ueii3MM [4], KHMra UIpeuMHrepa ne peuiaeT Bonpoca, cToamero 
b ee 3annaBMM — «H to  TaKoe xM3iib?». 3aaaB Bonpoc, KaK MoryT 
4>M3MKa m xmmmh oG^HCHMTb npoueccbi b xmbom opraiiM3Me, 
npoTeKaiomMe b npocTpaHCTBe m BpeMeiiM, aBTop pa36MpaeTupy- 
roft, HecoMHeHHo Baxiibiw, ho ropa3.uo Menee cymecTBeiiHbiM 
Bonpoc —  MoryT JIM (J)M3MKa M XMMMH oG'bHCHMTb HBJieHMH, npo- 
TeKaiomMe b opraHM3Me. TeM He MeHee, 3Ta KHMra npeucTaBjiaeT 
co6oft KaK 6bi 4)0Kyc, b kotopom cxouhtch MHTepecbi (J)M3MK0B 
M 6MOJIOrOB.

«HMTaTeJiHM, ne 3iiaK0MbiM co cneunajibHbiMM BbicKa3braa- 
hmhmm Eopa2), — roBopMT ,Zle;ib6pioK, — MoaceT noKa3aTbc«, 
mto 4>n3MMecKaH npnpo.ua npoueccoB BHyrpM xmbom kjictkm pa- 
3yMeeTca caMa co6oft, h mm TpyuHo oueHMTb 3HaMeiiMe 3a^aMM,

3aecb HMeeTCH, ohcbhuho, b Bwny Tomca 3peHHH Bopa h MopaaHa o 3Ha- 
qeHHM KBaHTOBOH Heonpe^e^eHHOCTM, KOTOpOH UIpeaHHrep npOTHBonocTaBJiHeT 

cbok) (^eTepMHHHCTMMecKyio no cymecTBy) tomky 3peHHH Ha npoueccbi x h 3h h .



cToamew b naMajie khhfh nepeA “ naHBHbiM ({)H3hkom” ». flejib- 
6pioK CMHTaeT, mto o6cyxAeHne UIpeAHnrepoM THnoB 3aKOHOB 
npnpOAbI («CTaTMCTMMeCKHX» H «AHHaMHMeCKHX») MOXeT OKa3aTb 
«npoHCHHK)mee bjihhhhc Ha 6nojiorMMecKoe MbiuiJieHne».

Pe3ioMnpya npHBe^enHbie 0T3biBbi, cJie^yeT cKa3aTb, mto Bee 
peueH3MH nojiMepKMBaioT 6ojibuioe 3naMenne KHHrH LIIpeAHHre- 
pa. H AeftCTBHTejibHo, 3Ta KHHra, KaKyxe roBopnjiocb, pa3BHBaeT 
HOBoe h Mpe3BbiMawH0 Baacnoe HanpaBjieuHe b nayKe, 06'beAHHH- 
lomee cj)H3HKy h 6noJiornio h  HMeiomee uinpoKHe nepcneKTHBbi 
b AanbuewuieM. 3Ta nonbiTKa CHHTe3a ({)h3hkm h 6Ho.norHH b pa3- 
peiuenMH o c h o bh o h  npo6;ieMbi XH3HH TeM 6o.nee HHTepecua, mto 
OHa oKpauiena opnrHHajibHbiMH, nycTb nen36eacH0 cy6rbeKTHB- 
HbiMM, npejicTaBJieHMHMH TaKoro KpynneHLiiero coupeMennoro 
yMenoro, KaK LLIpeAHHrep. Bonpoc 06 o tho luchh h  x h b h x  opra- 
hm 3m o b  k npHHunny 3HTponnn nojiyMHJi b KHwre LLIpeAHHrepa 
Hoi)oe ocBemenwe, KOTopoe, BepoaTHO, Aacrr AajibHeiiLiiHtt toji- 
mok k o6cyxcAennio 3Toro Bonpoca. 06 3tom  roBopnT, HanpHMep, 
HeAaBHHH pa6oTa BaTJiepa [3], nocBHiueHnaa 3KcnepHMeHTajib- 
HOMy H3yMeHHfO BTOporO 3aK0Ha TepMOAHHaMHKH B npHMeneHHH 
K XHBbIM OpraHH3MaM.

LIlpeAHHrep cuoew o6o6maiomeH nonbiTKow CAejiaji 6oJibinoft 
mar k Bi*eAeHHK> n o 6hxoa 6nojiorwn Tex tom hux TeopeTHMec- 
KHX MeTOAOB, KOTOpbie AaBHO CBOHCTBeHHbl ({)H3HKe, HO (eCJIH 
He cMHTaTb CTaTHCTHMecKwx MeTOAOB o6pa6oTKM MaTepwajia) 
TOJlbKO 3nM30AHMeCKM H no 6oJ1blIieH[ MaCTH JlHLLIb B cneuw- 
ajibHbix pa6oTax npo6nBaioT ce6e Aopory b HayKe o xh 3h h . 
Oco6eHHo ciieAyeT noAMepKHyTb, mto, HecMOTpfl Ha bcio cboio  
MexaHHCTHMeoKyK) MeTOAOjiornio, LLIpeAHHrep -  h b  stom Heco- 
MHeHHaa ueHHOCTb ero KHHrH — npnxoAHT, KaK k ueHTpaJibHOMy 
npeACTaBJieHHio, k AnajieKTHMecKOH mhcjih o cneuH(J)HMecKOM, 
KaMecTBeHHOM OTJiHMHH XHBoro o t He)KHBoro, xoth h orpa- 
HHMHBaeT 3Ty CneUH4)HMH0CTb TOJlbKO npeAeJiaMH ({)H3HMeCK0H 
opraHh3auHh xHBoro.

HecoMHeuHo, 3arjiaBne khh th  o6emaeT 6ojibiue, MeM MoxeT 
AaTb aBTop. ripo6jieMa >kh3hh  b uejioM HeH3MepHM0 innpe 
h  niy6>Ke npo6JieM, 3aTpoHyTbix LUpeAHHrepoM b ero KHHre. 
LUpeAHHrep paccmaTphBaeT jiHLiib HeK0T0pbie H3 ocuoBHbix 
BOnpOCOB OpraH H3aiiHH XHBOH KJieTKH, HO OTHIOAb He BCK) 
npo6jieMy >kh3hh  bo Been ee cjio x h o c th . OAHaKo o h  pa3BHBaeT 
HauiH npeACTaBJieHHH o cymHOCTH >kh3hh  rjiy6xe , h ecjin 
(J)opMajibHo KHnra He AaeT Toro, mto o6emaHo b 3arjiaBHH, 
Bee x e  no cymecTBy bpha Jih MoryT 6biTb onpaBAaHbi Te 
npeTeH3HH, KOTOpbie npeA'bHBHjia en KpHTHKa, Tpe6ya ot  aBTopa 
o6i>flCHeHHH TaKHx HBJieHHiw, KaK yABoeHHe renoB, peryjiHuna 
(J)H3H0J10rHMeCKHX npoueccoB H T.A. 3AeCb yMeCTHO BCnOMHHTb



cjioBa K. A. THMHpa3eBa, me oh craBHT b 3aonyry FlacTepy to, 
mto oh yMeji noflHHTb Bonpoc, ctohluhh b HayKe Ha oMepe^H, 
h pa3peiuaji hmchho 3tot, a He KaKOM-Jiw6o apyroft, He MeHee 
Ba>KHbIM Bonpoc, KOTOpbIM, OflHaKO, MO)KeT 6bITb peiiieH TOJIbKO 
Ha cjie,ayK)meM 3Tane Hccjie^oBaHHH, b MacTHocTH, nocjie 
npe^BapMTe^bHoro n3yHeHHH nepBoro Bonpoca [2], ( . . . )
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k Bonpocy o nyrax
HCCJIE^OBAHM YCJIOBHH 
TBOPMECKOrO nPOU,ECCA*

B HacTOHmew cTaTbe Mbi He 6epeMca .aaTb cK0Jib-HM6yab 
3aKOHneHHyK) KOHuenumo HayMHoro TBopnecTBa, ho nbiTaeMca 
TOJibKO nOCTaBMTb HeKOTOpbie Bonpocbi, KOTOpbie, B03M0XH0, 

6yayT HMeTb 3naHeHMe jxj1a .aajibHeMiuero MCCjieaoBaHMa npo- 
6jieMbI. 3TMM 06rbHCHHeTCH HecKOjibKO THnOTeTHMeCKHM M 4>par- 
MeHTapHbiw xapaKTep craTbM. TeM He Menee, KaK HaM KaaceTca, 
HeKOTOpbie M3 M3JI0)KeHHbIX nOJIOaceHMM MoryT CMMTaTbCH Jio- 

CTaTOHHO 060CH0BaHHbiMM, a HeKOTOpbie — bo bchkom cjiynae 
3acjiyxMBaiomMMM craTMctmneeKoft mjim 3KcnepMMeHTajibH0M 
npoBepKM.

npM M3yMeiiMM TBopMecTBa MCCJie^oBaTeJib MMeeT jiejio c HaM- 
6ojiee cJioxubiMM no cnpyKType CMCTeMaMM. Cpe^M HayMHbix 
npo6;ieM, no/uieacauiMx pa3peiueHMio, MoacHo BbmejiMTb npoGjie- 
Mbi MHor.ua oMeiib TpyzjHbie h cjioacHbie no nyraM peiueHMa, 
HO OTHOCMTeJlbHO npOCTbie B TOM CMblCJie, MTO B HMX MCnOJIb3yeT- 
ca orpaHMMeHHbiM Kpyr (J)aKTOB mjim 3aK0H0MepH0CTeM, HanpM
Mep, 3a^aMM MMCTO 4>M3MMeCKMe, XHMMMeCKMe, MaTeMaTMMeCKMe 
m T.fl. B .zipyrMx 3anaMax, HanpMMep, 6M0ji0rMMecKMx, MMeeTca 
no 6ojibiueM MacTM cJioacHoe coMeTaiiMe pa3JiHMHbix (J)aKTopoB, 
npMMeM y^ejibiibiM Bee mx mjim He cjimuikom CMJibHO pa3HMTca, 
mjim ace KaacAbiit m3 (fraKTopoB Heo6xo.aMM jouia co3aaHMa aaiiHOM 
CMCTeMbi m, cjieAOBaTejibHo, Taoce aojiaceH 6biTb yMTeH npM pa3- 
peiueHMM 3anaMM. H , HaKOHeu, HaM6ojiee cJioacHbiMM aBJiaioTca 
3a^aMM, rae Mcnojib3yioTca npeanocbiJiKM M3 oMeiib pa3Hbix HayK. 
K  TaKMM 3auanaM oTHocMTca M3yMeHMe HayMiioro, xyaoacecTBeH- 
Horo m ApyrMX bmaob TBopMecTBa. 3^ecb coMeTaioTca aneMeHTbi 
(J)M3M0ji0rMMecKMe b y3K0M CMblCJie cjioBa, ncMXOJiorMMecKMe 
m couMajibHbie, to  ecTb npeAnocbUiKM m3 o6jiacTeft, KaacAaa 
M3 Koropbix caMa no ce6e Hpe3BbiHa#H0 cjioacHa h, ecjiM TaK Moac- 
ho Bbipa3MTbca, MHoro4)aKTopHa. Pa3peiueHMa tbkmx npo6jieM

* M ctohhhk: [1969 6].



Tpy^HO oxHAaTb b BHAe peiuenHH nycTb c j io x h o m , ho  o a h o p o a -  
hoh  3aAaiin, nocm nbKy h c oGx o ah m o  onpeAeAHTb yAeJibHbiw Bee
pa3J!HMHbIX C^aKTOpOH n Mx COMeTaHHe B CMCTeMe. M3yMeHMH
noAo6Hbix npo6jieM naw npeACTaBJiaeTCH nan6ojiee npaBHJibHbiM 
npoBOAMTb CBoero poAa «ocaAy», to  ecTb nbrraTbCH ycTano- 
BHTb pa3J!M4Hbie 3aBHCHMOCTH H paCLUH(J)pOBaTb HX oS'bHCHenne, 
nOAXOAH K o6l>eKTy HCCAeAOBaHMH OAHOBpeMeHHO C pa3JIMHHbIX 
ctopoh. Mbi n03B0JiMM ce6e h Aajibine n0Jib30BaTbca HecKOJibKO 
BOJlbHO CpaBHeHMHMM M MeTa(})OpaMM, nOCKOJlbKy IieAblM PHA 
nonHTMM, nyxiibix jjjiH HCCAeAOBanHH npo6jieM noAo6noro poAa, 
CBH3aH c npeACTaaneHMHMM o c u c m e M a x , Macro em e ne BnoAHe 
BbIKpMCTaJUlM30BaBliIMMMCH, XOTH HHTyHTHBHO nOHMMaeMbIMM 
MHorMMM m narJiaAHO nepeAanaeMbiMM nyTeM aHajiorMM.

B HacTonmee BpeMH m o x h o  HecKOJibKO ycJioBHo BbmejiHTb 
ABe OCHOBHbie 33AaMM B HCCJieAOBaHMM TBopMecKoro npouecca.

IlepBaa —  s to  C03AanHe CBoero poAa pa6o iieM rnnoTe- 
3bi 06 ocHOBHbix M 6XQHU3MQX  Haynnoro (m xyAoxecTBennoro) 
TBopnecTBa.

BTopan, CBH3aHHaa c nepBOM m AonojiHjnomaa ee, —  pa3- 
pa6oTKa M e m o d o e , n03B0JiaK)mMX HCCAeAOBaTb stm MexaHM3Mbi 

M yCJIOBMH, KOTOpbie npHMO MJIM KOCBCHHO BJIHHIOT Ha pa3BMTMe 
TBopnecKoro npouecca.

Mbi nonbiTaeMca noAOMTH k npo6jieMe c o6eMX ctopoh: 
nonpo6yeM Mcn0Jib30BaTb HAen, noKa, M oxeT 6biTb, oneHb yn - 
pomeHHO, ho, Ha Ham B3rjiHA, b ochobhom  Bepno nepeAaiomne 
CyTb CaMOrO TBOpHeCTBa, M, MCXOAH H3 M3BeCTHbIX 3MnHpHHeCKH 

Ha6jnoAaiomMxcH hbjichmm, CAeJiaTb HeKOTOpbie npeABapnTeJib- 
Hbie BblBOAbl.

3aMeTMM, hto ajih H3yMeHMfl npouecca TBopnecTBa He cAe- 
AyeT pe3Ko oTrpaHHHHBaTb TBopnecTBo HayMHoe o t  xyA oxe - 
CTBeHHOrO, m6o ueAblH PHA 3aKOHOMepHOCTeft, nO-BHAMMOMy, 
HBJIHIOTCH 3AeCb o 6mMMH, a KOHCTaTaUMH pa3AMMMM npM npM- 
MeneHMM cpaBHMTeJibHoro MeTOAa M oxeT TOJibKO yrjiy6MTb name  

noHMMaHMe npoueccoB, npoHcxoAfliUMx npn bo3hmkhobchmm 

HOBbIX HayMHbIX MAeM HAH XyAOXeCTBeHHbIX npoH3BeAeHHH. Bee 

x e  B UeHTpe BHHMaHHH Mbi nOCTaBHAH TBOpMeCTBO HayMHOe, 
b oueHKe KOToporo Jierne HaiiTH oGteKTMBHbie KpMTepMM.

H to  jiexHT b 0CH0Be AaHHoro TBopnecrBa? rio-BHAHMOMy, 
3to JiMiiib AOBeAeHHbin ao  onpeAeAenHoro ypoBHH t o t  x e  n p o 
uecc, KOTopbin n03B0AHeT naM peuiaTb 3jieMeHTapHbie 3aAaHH, 
nenpepbiBHo B03HHKaiomHe b Hauien xm3hm, to  ecTb npouecc  

nepepa6oTKH nocTynaiomen MH({)opMauMM c ueAbio H3BAeHeHHH 
M3 Hee MaKCMMajibHoro coAepxaHMH.

HaM6ojiee npocrron m, KaK naM KaxeTca, AOcroBepHoft 
cxeMon npouecca TBopnecTBa M oxeT 6biTb Ta, KOTopyio c(J)opMy-



jinpoBa/1 Koraa-To K. A .TnM npa3eB b cbocm crraTbe «TBopMecTBo 

MejioBeKa m tbophcctbo npnpo^bi» [3] m KOTopyio n0-p a3H0~ 
My HecK0JibK0 no3>Ke pa3BMjiM CHanajia A . A . Eoraano B  [1], 

a 3aTeM y. P. 3ili6m [8|. Tmmmph3cb npoBeji anajiorm o Mexny  

TBOpMeCTBOM npnp0^bl M TBOpMCCTBOM MejIOBeKa. O h  BblJIBHHyjl 
npe^CTaBJienne o tom, mto KaK b sbojhoumohhom TBopMecTBe 

npnpoAbi, TaK m b TBOpMecTue MejioBeKa ochobom onyxMT 6o -  
raTCTBO B03HMKaK)iunx 3jieMeHTOB —  M3MencHHH b opraHM3Max, 
VIJXCVl B HayHHOM TBOpMeCTBe. H o  CJlCjJiyiOUlHM He06X0^MMbIM 
3TanOM CTaHOBMTCH XeCTKMM OTGOP, KOTOpbIM OT6pacbiBaeT He- 
y^aMHbie BapHaHTbi m no3Bo;iMeT coxpaHMTb Han6o;iee yaaHHbie1).

3Ta aHBJioiHH MMeeT He mnbKO noBepxHOCTHbiM xapaKTep. 
M o x h o  CKa3aTb, mto m .aanee pa3BHTne M.aeM MMeeT onpe^e- 
JieHHOe CXOACTBO C 3BOJIK)UHOHHbIM pa3BMTMeM B03HMKaK)IUMX 

npn3naK0B, nocKOjibKy Ha OCHOBe nepBOHanajibHO bo3hmkiiimx 

M COXpaHeHHbIX 0T60P0M npeflCTaBJieHHM B03HMKaf0T B TOM x e  

nopa^Ke HOBbie, cuaMa/ia onaTb pa3H006pa3Hbie m BHOBb no.a- 
BeprafomMeca xecTKOMy OT6opy. YKa3aHHoe hbjichmm b KaKOM- 
to  CTeneHM aHanorMMHO MH0r03TanH0My oT6opy b sbojholxmm, 
npoMCxo.ua meMy Ha ociione M3MeHeHMM y x e  paHee oTo6paHHbix 
m 3aKpcruiHioiiuixcn nac;ic;icTncnnocTi>io, a j\njicc miom> ;xaio- 
mMX pa3H006pa3H0e HanjiacTOBaHMe hobmx M3MenenMM, TaKxe 
0T6MpaeMbix Ha cJic.ayioinMx 3Tanax.

Ilo^o6HaH x e  M^en 6bijia nee pa3BMTa b 20-x rr. A. A. B or- 
XjaHOBbiM b cneuMajibHOM rjiaBe ero «TeKTOJiorMM», KOTOpaa 

b nocJie^HeM M3jiaHMM 6 biJia onyineHa b npe^nojioxeHMM pac- 
uiMpMTb ee b BMjie 0TjiejibH0M hobom MacTM khmtm o BceoGmeii 
opraHM3auHOHhom nayKe. B o6ohx cjiyMaax — y K. A. Tmmmph- 
3eBa m A. A. EoraanoBa — peHb uiJia o MbiuuienMM MejioBeKa.

B Hanajie 60-x rr. KpyriHbiM ncMXMaTp m KM6epHeTMK 

Y. P. 3lij6m nocBaTMJi cneuMa/ibHyio craTbio o6cyxaenM io Bonpo- 
ca o tom, mto TaKoe «M bic^am aa MauiMna». CKOjibKO m oxho  

cyflMTb, oh b AaHHOM cjiyMae He npejinojiaraji, mto mmciotch 

pa^MKajibHbie pa3JiMMMa b ocuoBHbix npHHUMnax MbicjiMTejibiioM 

p a 6 o ™  MauiMHbi m MejioBeKa, xoth HenocpedcmeenHbie M e x m u 3 M b i  
b o6omx cjiynaax pa3JiMMHbi. Ochobhom M^eeM 3lu6m 6biJio 

npeACTaaneHMe o tom, mto Mbicjiamaa MauiMna np0M3B0^MT 
o m 6 o p  peiueuMft, MCxo.ua m3 3ajioxeHHoii b Hee MiicfropMauMM. 
H a npoTaxeHMM hc6ojimiiom craTbM 3iii6m (uiecTb CTpaHMu) 
cjiobo «o t6 o p » m «n o^6op » noBTopaeTca okojio Tpex ^cchtkob  

pa3, mto .aaxe mmcto BueuiHe noflnepKMBaeT, HacK0jibK0 3Ta

^ B CTaTbe «MCTOpHHeCKa« 6MOJ!OrMH H 3KOHOMHHCCKHH MaTepHaJIH3M 

B HCTOpHH» K. A. THMHPH3CB B03BpaiIiaeTCH K 3T0H Hflee H yKa3bIBaeT He TOJlbKO 

Ha p*m HpKHX npHMcpOB, ho h Ha aHajiorMMHbie B3rjia;xbi A. IlyaHKape.



Haea, c tomkh 3peHHH 3 ih6h , npejiCTaBjiHeTCH .aoMHHHpyiomeH 
b npouecce MbinuieHHH2).

TaKoe cxojictbo B3rji$moB p*ma He3aBHCHMbix aBTopoB, nojj- 
XOflHBlIIHX K lionpocy C pa3JlHMHbIX TOMeK 3peHHH, 3aCTaBJlHeT, 
bo bchkom CJiynae, CMHTaTbCH c 6ojibuioM y6e^nTeJibnocTbio 
pa3BHTbix hmh npejiCTaBJieHHH, TeM 6ojiee, mto nocjiejiHHH 
H3 aBTopoB — 3 iii6h — yxe  hcxojihji H3 C0BepmeHH0 peajibHbix 
TexuHMecKHx Mo^ejiew, BbinojiHjnoiuHx Te x e  (J)yHKUHH, mto 
h Mbiuijienne MejioBeKa.

MsjioxenHaH cxeMa, kohcmho, eme oMeHb o 6ma h ocTaBjiaeT 
MHoro Heacubix BonpocoB, HaMMHan c npo6jieMbi bo3hhkhobchhh 
MOBbix M^ew, a raKxe nyTen h cJ)aKTopoB hx flajibHeHinero 
oT6opa, h KOHMaa yxe  uecbMa cneun(J)HMecKHMH BonpocaMH 
O pa3JlMMHH Cn0C06H0CTeH, O CneUH(J)HKe pa3JIHMHbIX bhjjob 
HayMnoro h xyaoxecTBeHHoro TBopMecTBa h t.jx. TeM ne MeHee 
naM npejxcTaBjiaeTca, mto KaK pa6oMaa rnnoTe3a, cjiyxamaa 
npeAnocbijiKow jxjih pajja AajibHenniMx paccyx^enHH, 3Ta cxeMa 
MOXeT 6bITb Mpe3BbIMaMHO njlOJIOTBOpHOM.

PaccMOTpeB Te cjiynan, rzje hslm .aeTajibno H3BecTHbi hcko- 
Topbie 3Tanbi TBopMecKoro npouecca ynenoro, MacTo Mbi MoxeM 
BHJieTb OCHOBHbie 3JieMCHTbI H3JIOXCHHOW CXeMbI, a HMeHHO: 
bo3hHKHOBenne y aBTopa HOBbix H36biTOMhbix npejmojioxenHii 
h Haeii h hx .aajibHeniiiHH o t6op, to  ecTb OTGpacbiBaHHe MacTH 
H3 HHX, MTO Bbl3bIBaeT (b nopHJlKe 06paTH0H CBH3H) CTHMyJlH- 
uhio k C03jiaHHK) HOBbix npeanojioxeHHii, rnnoTe3, oxzjeJibHbix 
KOMSnnauHH MbicJien jxjih HOBoro OT6opa h t.jx.

TinaTeJibno pa3o6paHHbin B. M. KejipoBbiM cJiyMan pa6oTbi 
MeH^ejieeBa nan ero chctcmoh, c pa3JiHMHbiMH yTOMHeHHHMH 
h H3MeneHHHMH ee na nocJiejiHHx sTanax, na Ham B3rji*m, MoxeT 
6biTb HjijnocTpauneft 3Toro 0CH0BH0r0 npejiCTaBjieHHH o nyrax 
TBopnecTiia.

CoBpeMeHHbiM 3BOJIK)UHOHHCTaM H3BCCTHO, MTO npOUeCCbl 
3boj]K)uhh b H3BecTHOH Mepe MOXHO paCMJieHHTb no3TanHo, 
BO-nepBbIX, Ha B03HHKH0BeHHe HOBbix H3MeneHHH (MyTaUHH), 
Bo-BTopbix, hx cjiynanHoe pacnpocTpaHeHHe hjih HCMe3HOBeHHe, 
noKa ohh eme Mano nojiBepxeHbi OT6opy H3-3a CBoen mbjiomh- 
cJieHHocTH (npencj) reHOB), h, HaKOHeu, Ha TpeTbeM 3Tane — 
0K0HMaTeJibHbiH o t6op, onpejieJiHiomHH cyab6y boshhkliihx H3- 
MeHeHHH. ripn 3tom b onpejieJieHHbix ycjioBnax pe3K0 npeo6jia- 
.aaioT nepBbie jxbsl npouecca, b MacTnocTH b Majibix nonyjiauHax,

2̂ Ta x e  Jinen BbiCKa3biBajiacb h xy/xoxHhKaMh cjiOBa, b qacTHOCTH 
A . K . To jic thm , KOTOpbiH b oahom  H3 nHceM OTMenaji, h to  co3iiaTb xopoiuee 
CTHX0TB0peHMe M oxeT h cpeAHHrt no3T, ho caMoe TpyflHoe — yHHmoacnTb cthxh  
ruioxwe. AHaflorHHHbie mmcjih Jl. H .T o jic ro ro  npHBO^HT K. A . THMHpH3eB b y x e
UHTHpOBaHHOM H3MH CTaTbe.



rue o t6op oTHocHTeJibno cJia6 m He Bcer.ua ycneBaeT BMemaTbca 
b cyab6y ne oco6eHHo Bpe^Hbix M3MeHenHH, 6jiaro.aapH neMy ohh 
MoryT b neKOTopow creneHM pacnpoorpaHHTbCH jxa>Ke BonpeKH. 
MHTepecaM BH.ua. B .apyrnx cjiynaax, npeHMymecTBeHHo b 6ojib- 
uihx nonyjiauHHx, Majio Kojie6jnomHxca b CBoen mhcjichhocth, 
HanpoTHB — pe3K0 npeo6jiajiaeT npouecc oT6opa. TeM He Menee, 
paccMaTpHBaa 6ojibuiMe 0Tpe3KH BpeMeHH, moxho cKa3aTb, mto 
h pa36nBKa Btwa Ha Majibie nonyjiauHH, BpeMeuHo yMeHbina- 
lomaa yuejibHbiH Bee oT6opa, Toxe HMeeT cboh npeHMymecTBa, 
b KoneMnoM CMeTe nojie3Hbie ana sbojiiouhh nyreM oT6opa, TaK 
KaK co3^aeTCH 6ojibuiee MHoroo6pa3He KOMGnnauHH npH3HaKOB, 
b nepBonaMajibHbiH momcht HHor.ua BionoMaioiuHX oco6eHHocTH 
He Bnojine nojie3Hbie, ho npn H3MeHeHHH cpe^bi 0Ka3biBaK>mH- 
ecH ueHHbiM MaTepnajioM jxjih sbojiiouhh 6ojibinoro MacuiTa6a.

Ecjih no^OHTH c stoh tomkh 3peHHH k TnnojiorHH TBopMe- 
cTBa, to  Mbi MoxeM BbweJiHTb aBe KpaHHne (J)opMbi, Ha6jno.ua- 
lomneca y p*ma HCCjieaoBaTejieH. B nepBOM rane — npouyKTHB- 
hom, ho c ocjia6jieHHbiM o t6opom, Mbi MMeeM 6ojibinoe 6oraTCTBO 
Hjien, MacTo oneHb Heo6biMHbix h b H3i*ecTHOH cBoen AOJie Hey6e- 
OTTejibHbix h uaxe a6cypuHbix. KpaHHHH npeucTaBHTejib TaKoro 
Tnna yMeHbix He Bcer.ua uobo^ht .zjo Konua pa3pa6oTicy cbohx 
Mjien, ho HepeuKo ohm cjiyxaT mctomhhkom, o6oraiuaiomHM 
uajibneHinee pa3BHTHe HayKH. K sTOMy Tnny moxho othcctm 
BecbMa pa3JiHMHbix b upyrnx othouichhhx yMeHbix.

5IpKHM npeucTaBHTeJieM ^aHHoro Tnna hbjihctch, Hanpn- 
Mep, TajiaHTJiHBeftLUHft cobctckhh reHeTMK A. C. Cepe6poBCKMH, 
BbICKa3aBLIiHH pRU MHTepeCHbIX npeUCTaBJieHHH, CBH3aHHbIX 
co crrpoeHHeM reHa, c pojibio M3ojihuhh b cJiynaiiHbix Kojie6aHH- 
ax kohueHTpauMm HacjieucTBenHbix npn3HaKOB (mto 6bijio cBoero 
po.ua npe^BapeHHeM npe^CTaaneHHH 06 ynoMMHaBiueMca .upeft- 
4>e reHOB), C({x)pMyjiMpoBaBiiiMH He3aBHCHM0 o t upyrnx H^eio 
06 SBOJIIOUMM npOHBJieHHH reHOB, BbICKa3aBUIMH MHTepeCHeft- 
nine m, no-BH^MMOMy, BnojiHe 060CH0BaHHbie npeucraBJieHMH 
06 SBOJIIOUHOHHOM 3HaHeHHH reTep03HCa H T.JX. H OUHOBpeMeH- 
HO TOT x e  aBTOp, yBJieKUIMCb, HanpHMep, TepMHHOJIOrMMeCKHMM 
BonpocaMM b o6jiacTH reneTHKH, ouejiaji ueJibin p*m npeunojio- 
xeHHH, He BbiuepxaBLUHX yxe Ha caMOM nepBOM STane nocjie 
ny6jiHKauHH HMKaKoft kphtmkm m Bbi3biBaBiiiHx MHor.ua BecbMa 
pe3Kyio peaKUMio co crropoHbi HayMHbix KpyroB.

ripoTHBonojioxHbiH THn MCCJieuoBaTejia uocraTOMHO uinpoKo 
M3BecrreH. n03B0Jii0 ce6e He npHBo^HTb 3uecb mmch, nocKOJibKy 
yMeHbie npouiJibix snox, npHnajyiexamMe k STOMy TMny, npn 
BCeft MX ueHHOCTM, pe^KO OCTaBJIHJIM HaM CBOM MMeHa, a COBpe- 
MeHHbie yMeHbie bpha Jin 6bijiM 6bi 6jiarouapHbi 3a noMemeHMe 
mx b HacToamyio KaTeropMio. 3 to  — THn Jiio,ueft Hepe^Ko c ac- 
HbIM yMOM, MCTKOft JIOrHKOH, UIHpOKHM MbIIIIJieHHeM H 60JIblU0M



pa6oTocnoco6HocTbio m spyaMUMeM. JlyHLUHe npejiCTaBHTejiH 
AaHHOM KaTeropMM bhocht 6ojibiuoM Bicriaa b HayKy, ho b ro- 
pa3A0 6ojibuieM cTeneiiM cnoco6Hbi 6jiecTame pa3BHBaTb n^en, 
B03HHKUine y .apyrnx aBT0p0B, neM omaBaTb hx caMM.

EcrecTBeHHo, mto nan6ojiee nojnioueHHbiM TMnoM yMeHoro 
HBJiaeTca cmhtc3 o6enx (J)opM mjim onTMMajibHoe coHeTaiiMe Tex 
m .apyrnx oco6eHHocTeH, KOTopoe Mbi Ha6juo.aaeM y caMbix Kpyn- 
Hbix HCCJienoBaTejiew Tuna ,ZlapBHHa, riaBJioBa, Oapaaea m pa.aa 
npyrMx. TeM He MeHee naM cbomctbchho, Koraa Mbi cpauHMBaeM 
JiMLUb KpaHHHe THnbl, npH3HaBaTb B TBOpMeCKOM OTHOUieHMM 
npeHMymecTBa CKopee nepBoro, MeM BToporo H3 onMcamibix 
THnOB.

M3JioxeHiiaa TMiiojiorna b cboio oMepe^b n03B0jiaeT JiyM- 
rne noHHTb HeKOTOpbie cj)aKTbi, o6napy>KeHHbie b OTHOUieHMM 
npe^CTaBHTCJie^ TBopMCCKoro Tpyaa.

KaKHe ycjioBHH i*oo6mc cnoco6cTByioT npoueccaM TBopne- 
CTBa? ECTeCTBeHHO, HCXO^« M3 CKa3aiIH0r0 BblLUe (m 3T0 — 
nOMTH OMeBHJlHblH (j)aKT), MTO nepBbIM M OCHOBHbIM yCJIOBMCM 
cjiyxMT 6oraToe co3AaHne HOBbix coneTaHMM Ha ocuoBe MMe- 
lomewca MH(|)opMauMH. TaK x e  ecTecTBeHHo, mto 3to  cBH3ano 
c 6oraTCTBOM naMHTH m noBbiuieHHoii aKTMBiiocTbio ncc.ne.aoBa- 
Tejia. Ho 3t o , no-BHAHMOMy, ne e.aMHCTBeHHbie ycjiOBMa. Pa# 
aBTopoB co BpeMeiiw Jl0M6p030 ynopno noam ep kmBaeT CBa3b 
ojiapehhoctm c najiHMweM ncnxonaTMnecKHX MepT jimmhoctm, 
He BbixojiamMX, KOHeMHO, 3a n3BecTiibie npe.ae.jibi, 3a K0T0pbiMH 
napyuiaeTca ee nojiHouennocTb. O^Ha M3 Haw6ojiee M3BecTHbix 
nonbiTOK TaKoro po.aa — pa6oTa Kpynnoro ncMxnaTpa 3. Kpen- 
Mepa [9], b KOTopow KoiicTaTHpyeTca, mto .aaxe y naH6o;iee 
3jiopoBbix Ha nepBbiw B3rjia.a npe.acTaBHTe.neM nayMiioro, nojin- 
THMecKoro m xyaoxecTBeiiHoro TBopMecTBa, TaKnx KaK B. TeTe,
O. BwcMapK m Apyrwe, 6eccnopno oTMenaioTca no 6norpa4)HMe- 
ckmm AaHHbiM oTMeTjiMBbie ncHxonaTMMecKwe nepTbi. Onnpaacb 
na npoBe^eHHoe mm b 20-x rr. b neTporpaae o6cjie.aoBaHHe 
yMeiibix, KX A. OHjiHnneHKo yTBepxaaji, mto c noBbiuieiiMeM 
paHra yMeHbix moxho oTMeTMTb jx Be oco6chhoctm: yBejiHMeiiMe 
rM6pMAH0CTM npoMCxoxaeHMa (nauMOHajibHoro) M yBeJIMMCHMe 
othromehhoctm ncMxonaTMMecKMMM oco6chhocthmm caMMX yMe
Hbix mjim npeAcraBHTejieM mx ceMbM [4, 5, 6, 7].

TaKoro po^a B biB o jib i Hejib3a CMMTaTb ycTanoBjienhmmm, 
nocKOJibKy ohm ne onnpaiOTca Ha AOCTaTOMHO npoMHbiM CTaTM- 
CTMMeCKMM MaTepMaJl. n03T0My peMb MoxeT MATM CeMMaC JiMLUb 
o nocraHOBKe npo6jieMbi m o (JjopMyjiMpoBaiiMM B03M0XHbix 
no.axo.aoB k ee peuieHHio.

M3BeCTHbIM nCMXMaTp n. B. raHHyUIKMH, MMM0X0A0M OTMe- 
naa 3Ty npo6iieMy [2], npMnncbiBaji TaKyio Koppejiaunio TOMy,



mto 6ojiee aKTMBHbie jimmhoctm npne npoHBJinioT ce6n b paBHOM 
CTeneHH KaK b TBopMecTBe, TaK m b ncnxonaranorMM.

HeaaBHCHMO o t  nero m noJiHee BbiCKa3aji 3Ty M.aefo cj)H3H0Ji0r 
JI. B. KpyiJJHHCKHM, MCXO.0H M3 CBOMX Mpe3BbIMaMHO MHTepeCHbIX 
onbiTOB na xmbothmx. Oh noKa3aji, mto uejibiM pnjx 6eccnopHO 
Haone^CTBeHHbix (J)opM noBejieHMH He BbiHBjineTCH npn coneTa- 
HMM CO CHMXeHMeM HaCJie^CTBeHHOM B036y^MM0CrM, HO MOXeT 
6biTb BbiHBJieH nyreM MCKyccTBeHHoro noBbimeHMH stom B036y- 
ammoctm. TMnoTe3a JI. B. KpyuiMHCKoro 3aKJiioMaeTCa b tom, mto 
m cnoco6nocTM TBopMecKoro xapaKTepa, m pnjx naTojiorMMecKMX 
Mepr BblHBJIHfOTCH TOJIbKO npM HaJIMMMM JlOCTaTOMHOrO ypOBHH 
B036yUMM0CTM.

KaK MoxeT 6brrb npeacTaBJien MexaHM3M .aeiiCTBMH no- 
BblLLieHHOM B036y^MM0CTM? HeCOMHCHHO, MTO 60J1bILiyf0 pOJIb 
MoxeT MrpaTb 3.aecb npocTO noBbiinenHaa aKTMBHOCTb h 3a- 
MHTepeCOBaHHOCTb COOTBeTCTByiOLUMX J1MU,. C ApyrOM CTOpOHbl, 
m oxh o ^onycTMTb, mto hej^ocTaTOMhan B036yziMM0CTb He no- 
3BOJiaeT cpa3y x e  bbccth b jieviCTBMe uejibiM pnjx ncnxo- 
(J)M3M0ji0rMMecKMX 3JieMeHTOB, o^noBpeMennoe conocraiyieHMe 
KOTOpblX Heo6xo^MMo jy ih pemeHMH Bonpoca. ConocTaBJieHMe 
x e  mx no 0Tfle^bH0CTM ne n03B0JineT eme co 3̂ aTb neo6xo^MMyio 
CMCTeMy MAeM jy\a pemeHMH 3a^aMM.

rioAo6Haa B03M0XH0CTb M oxeT 6biTb npoMJunocrrpMpoBaHa 
Ha6jno.aaBiiiMMCH mhoio (npaB^a, c^ m h m m hh m ) cjiynaeM npn 
pemeHMM MaTeMaTMHecKOM 3aaaHM. HaynHbift pa6oTHMK, 6M0ji0r, 
3aHHBLiiMCb MaTeMaTMKOM, HaTKHyjiCH na npocTyio no bmjimmocth 
3a^aMy (HepaBeHCTBa), KOTopyio oh He Mor peuiMTb b TeMeHMe 
HecKOjibKMX He.ae.nb. 3a£ana OKa3ajiacb HacT0jibK0 Tpyzmoii, mto 
ee ne CMor peuiMTb h BbiC0K0KBajiM(J)MUMp0BaHHbiM npocJ)eccop 
MaTeMaTMKM, 6bIBIIIMM KOHCyjlbTaHTOM Toro x e  MHCTMTyTa. B 3T0 
BpeMH y 6M0Ji0ra npoM3omeji pe3KMM ko h ({)jihkt  c a^MMHMCTpa- 
TopaMM no noBo^y nepeB03KM ero 6ojibHoii xeH b i, npMBe^uiMft 
ero b cocTOHHMe cHjibHeiUuero B036yxjieHMH. HeoxM ^aHno 
a^MMHMCTpaTop n03B0HMJi eMy o corjiacMM BbinojiHMTb ero  
Tpe6oBaHMe, m B036yx^eHMe noTepnjio cbom cmwcji m nanpa- 
BJienHocTb, ho HeKOTopoe BpeMH em e coxpaHHjiocb. HayMHbiM 
pa6oTHMK, m to6h  yenoKOMTbeH, ceji 3a 3aaaMy — w peuiHJi ee 
B HecKOjibKO MMHyT.

TaKMM 06pa30M, B036yx&eHMe MoxeT MrpaTb pojib (fraK- 
Topa, yBejiMMMBaiomero npo^yKUMio mcxo^hmx npejiCTaBJieHMM, 
nojyiexamMx no3xe oT6opy. 3 to  npejmojioxeHMe TeM 6ojiee 
MHTepecHO, mto oho, BepoHTHo, MoxeT 6biTb JierKo npoBepeno 
3KcnepMMeHTajibHo.

M o x h o  .aonycTMTb, mto no aHajiorMM c sbojhoumohum -
MM HBJieHHHMM CJ1M111KOM MHTCHCMBHO MflymMM QT6op MOXeT



na nepBOM >Ke 3Tane npeacaeBpeMeuHo hckjhomhtb bo3hhkho- 
BeHHe uejioro p*ma hobhx MbicJieHHbix KOM6nnaunw, KaK sto 
HMeeT MeCTO H C HHTCHCHBHblM 0T60P0M MyTaUHH B 3BOJIIOUH- 
ohhom npouecce, npnMeM MacTb TaKwx KOMSnHaunn 6biJia 6bi 
na 6ojiee no3AHeM 3Tane nojie3Hott m npOAyKTHBHOH. B coun- 
ajibH0-n cn x0Ji0rnMecK0M pa3pe3e 3to 0C06eHH0 noHHTHo, h6o 
OT6npaK)LUHM (J)aKTOpOM 3AeCb B 3H3MHTCJIbHOH CTeneHH CJiyacaT 
y>Ke npHHHTbie paHee, counajibHO anpo6npoBaHHbie npeacTa- 
BJieHHH, KOTOpbie npn cjihuikom 6ojibwoM  k hum AOBepnn 
Moryr OKa3aTbca npen^TCTBneM jxjih co3AaHHH HOBbix rnnoTe3, 
6ojiee a^eKBaTHbix hobum .nan hum, ho He corJiacyioiUHXca 
c yTBepjinBLiinMncH paHee npeACTaBjiennHMH. ri03T0My Mpe3- 
Mepnaa KOHTaKTHOCTb, BeAyman k noBbimenHOH 3aBncnMocTn 
o t MHenna Apyrnx yneHbix, KaK npaunjio, npenaTCTByeT pa3BH- 
TMIO TBOpMeCKOrO npOUCCCa. KOHCMHO, 3T0 hc othochtch k TeM 
cjiynaHM, kotjxsl KOHTaKTHOCTb nMeeT xapaKTep no npenMymecTBy 
aKTMBHoro bjihhhhh Ha APyrnx. Ho o6mmho yBejiHMenne koh- 
TaKTHOcm conpoBoacaaeTCH n noBbiineHneM BOcnpnHMMHBocTH 
k MyacoMy MHenmo.

B a  an hom OTHOineHnn MoacHO npoBecTH napajuiejib c yn*ep- 
acAeHneM HeKOTOpbIX 6norpa(J)OB O apa^ea , noAMepKHBaioiunx, 
iito oahmm H3 6jiaronpnHTHbix ycJiOBMtt j jjra B03iiHKn0BeHHH ero  
opnrHHa/ibHbix npeACTaBJiennii 6buio nenojiHoe 3Hanne b3dih- 
aob, yace npnHHTbix b to  BpeMa b nayKe. Ecjih 3to  BepHo, 
to  b jaHHOM cjiynae neno jinora 3HaHHH Taicace yMeHbiiiHJia 
pojib npnHHTbix HayMHbix CTepeoTnnoB, KaK (JjaKTopoB ncn- 
xojiornMecKoro oT6opa. KoHTaKT 6bui Hapymen He 3a cmct 
H30J1HUHH o t  OKpyacaiomnx, a 3a cneT h3ojihumh o t  Haynnbix 
npejiLiiecTBeHHnKOB.

KaK Kpannee BbipaaceHwe mhchhh o He6jiaronpnaTHOM aen- 
ctbhm o6menpnHHTbix B3niHAOB Moacuo npnBecTM (J)pa3y Hnjibca 
Bopa o tom, mto HOBaa 4>n3nMecKaa rnnoTe3a MoaceT 6biTb 
hcthhhoh TOJlbKO npn ycJioBHH, mto OHa AOCTaTOMho a6 - 
cypAHa. C stom tohkh 3peHHH Mpe3Mepnoe ncnxojiornMecKoe 
conpnKocHOBeHwe co cpeAofi jxaace jinu, BecbMa oAapeiiHbix, 
h BbiTeKaiomee oTCioAa Mpe3Mepnoe ycBoenne hmn o6menpnHa- 
Tbix npejiCTaBJieHHH npn nccjienoBanhh b o6jiacrrax, Tpe6yiomHx 
HOBbix noAXOAOB, Kpanne He6jiaronpnaTHo. M BMecre c TeM 
MepTbi jihmhocth, b H3BecTHoft Mepe H30JinpyiomHe yMeHoro 
o t Mpe3Mepnoro ncnxoJiorHMecKoro KOHTaKTa co cpeAOH, MoryT 
0Ka3aTbCH nojie3HbiMH jouia nepBonaMajibHoro pa3BHTHH njxeft, 

KOTOpbie AOJiacHbi co3peTb h ycoBepuieHCTBOBaTbCH, npeacae MeM 
ohh noABeprnyTCH acecTKOMy oT6opy kphthkh.

XoTejiocb 6bi yKa3aTb eme Ha HeKOTOpbie KoppejiHTHBHbie 
cbh3h, roBopamne o 6jiaronpnaTHbix ycjioBHHX ajih onpeaejieH- 
Hbix bhaob TBopMecTBa. He npoBQAfl cneunajibHon crraTncTHKH,



aBTop o6paTHJi, o^HaKO, BHMManne Ha t o ,  mto uejibiw pa.a 
KpynHbix TeopeTHKOB b pa3JiHMHbix o6^acTHX 3naHna OTjiHHajtca 
onpe^ejieiiHbiM M  oco6eHnoCTHMn xapaKTepa, KOTOpbie m o x h o  
CKopee oTHecTH k o6.nacTH M opajibH oii, MeM k o6.nacTH, HM eio- 
mew npHMoe oTHouueHMe k nayMHon .aeaTejibHocTM. TaK, flapBMH 
m O apa^ew , B. O. KoBajieBCKMM h 3 m h h itch h , H n jibc  Bop 
h J lx .  Xo.ji.aeHH m uejibiM p a n  .apyrnx Bbm aiom nxca TeopeTH- 
KOB eCTeCTB03HaHMH XapaKTepH3yiOTCH 6M0rpa({)aMM KaK jiio^m 
HCKJlIOMMTeJlbHOH £ 06p 0TbI.

3 tm  MepTbi xapaKTepHbi .aaxe ju ih Mpe3BbiMaHH0 TeM ne- 
paM eHTHoro m pe3Koro b nepBbix p eaK u nax M. n . IlaBJioBa, 
KOTOpbiH TeM He MeHee b o6iumx cbomx BbiCKa3biBaHHax h b paae 
XHTencKMX nocrrynKOB npoHBJiHJi b kohcmhom cneTe 6ojibm oe 
BHMMaHMe K CTpaiiaHMHM JHO^en H XMBOTHblX.

Pacnp0CTpaHeHH0CTb s to h  MepTbi y c0 3 .aaTe.neH KpynHbix 
HOBbIX KOHIienuHH HJIH y yMeHblX, OpHrHHaJIbHO pa3BHBaBLUHX 
hx, eme AOjixHa 6biTb noflTBepxaena CTraTHCTHHecKH, ojiHaKo 
JiorHMecKan cBH3b ee c npe^nocbiJiKaMM k u ihpokhm  o6o6meHH- 
hm jierKo M oxeT 6biTb oGiiHCHeHa TeM, mto t o ,  mto mh Ha3biBaeM 
J106p 0T0 H B MOpaJIbHOM aCneKTe, Mpe3BbIMaMH0 TeCHO CBH3aH0 
co cn0 C0 6 H0 CTbK) crraHOBHTbca Ha TOMKy 3peHHH .apyroro Me- 
jioBCKa, a y yMcnoro -  na TOMKy 3pcimn miaKOMbicjiHiuero 
onnoHeHTa. noc.ne.aHee x e  cJiyxnT KpaiiHe BaxubiM ycJioBHeM 
oGljeKTHBHOCTH npH C03^aHHH THnOTe3bI, 0 C0 6 eHH0  B yCJIOBHHX, 
m e HHaa npoBepKa 3tom rnranTCKotf pa6oTbi Ha KaxaoM 3Tane 
noMTH HeB03M 0xna, h m e  no^TBepxaeiiHe rnnoTe3bi 3aHacrryio 
jjajieKo o t c t o h t  no BpeMenn o t  ee oKOHMaTejibnoro 4>opMyjiH- 
poBaHHH. TaK 3 to  6bijio b 3HaMHTejibH0H CTeneHH c Teopnen 
flapBHHa, xo th  ona h noKopnJia cpa3y yneHbiM MHp cBoen jio -  
rHMHocTbio. TaK o 6 c to h jio  .aejio h c Teopnen oTHocHTeJibHocTH, 
h c paaoM apyrnx u ih p okh x  o6o6meHHH.

CKa3aHHoe HMeeT npaMoe oTHouieHne k ochobhoh[ rnnoTe- 
3e, H3JioxeHHOM[ BiiaMajie. flo6poTa h cnoco6nocTb crranoBHTbcH 
Ha TOMKy 3peHHH apyroro MejioBeKa He hbjihctch npocrrbiM no- 
6omhhm CJiejicTBHeM KOHTaKTHOCTH, KaK 3to M oxeT noKa3aTbca 
nepB0HaMajTbH0, xoth OHa MoxeT, ecrrecTBeHHO, KoppeJinpoBaTb 
c Heio. EcTb MeTKoe paa^HMne M exay iierKocTbio noBcejiHeBHoro 
KoHTaicra c 6ecco3HaTejibHbiM BocnpHHTHeM o6menpH3naHHbix 
TOMeK 3peiiHH h cnoco6HOCTbio co3HaTejibno npnpaBHHTb Myxne 
nepexMBaiiMH m tomkm 3peHMH k cbomm. Ecjim KOHTaKTHOCTb 
B 3HaHHTeJIbH0M CTeneHM 3aBMCMT OT 06iner0 (J)H3H0.J10rHHeCK0- 
ro COCTOHHMH HepBHOM CMCTeMbI, TO yKa3aHHbie 0C06eHH0CTM 
MMefOT no.a co6ofo CKopee ocuoBy BpoxaeHHbix hhctmhktob 
m ycTaHOBOK, co3^aHHbix BocnMTaHMeM. He MMen bo3moxhoctm 
noApo6nee pa36npaTb .aaHHbiw Bonpoc b kopotkom craTbe, Heo6- 
XOflMMO JIMLUb yKa3aTb Ha pa3J1MHMe B npOMCXOXaeHMM 3TMX ^Byx



3 3 6  PA3AM Tl’ETIIll IIPOBJIBMbl OPrAHH3AUHM M PAimHTHH ILiVKH

0C06eHH0CTeM m Ha to , mto b oT6ope Jiorn4eci<nx KOHCTpyK- 
umm ohh BbiCTynaioT » a  pa3Hbix 3Tanax HayMHoro TBopMecTBa: 
KOHTaKTHOCTb —  Ha CJIMLIIKOM paHHCM, a Cn0C06H0CTb CTaHO- 
BHTbca na Myxyio TOMKy 3penna —  na no3^HeM 3Tane; n03T0My 

ohh  HrpaioT iiomtm npoTHBonojioxHyio pojib b 0T60pe peaKUMM 
M C03JiaBLiiHXCH CHCTCM B3n/IHAOB B npouecce TBOpqeCTIia.

TaKMM 06pa30M, b nepBOM npnGjiHxeHMM KapTMHy TBOpnec- 
Koro npouecca m oxho  npe^CTaBMTb ce6e TaK: na nepBOM 3Tane —  

6oraTCTBO BOJHHKaiomMx HOBbix coMciaHMM, MeMy 6^aronpMHT- 
CTByeT Onpe^eJieHHblM (j)H3HOJIOrHHeCKHM (})OH, B MaCTHOCTM 
(KOHeMHO, H e  TOJlbKO) —  nOBblllieHHaH B036yaMM0CTb. ripM 
3TOM m oxho  AyMaTb, mto nocjie;iHee cbomctbo He TOJlbKO yBe;iM- 
MMBaeT aKTMBHOCTb MCCJie^OBaTCJlH M KOJlHMeCTBO HOBbIX MJieM, 
B03HMKai0LUMX npM paccMOTpcHMM 3bhMMaiouxeM ero npo6iieMbI. 
CaMbIM XapaKTCp CBHJCM (|)aKTOB, BCpOHTHO, CTaHOBMTCH 6ojiee 

nOJIHOUeHHblM. H a 3Ty MbICJIb IiaBOOTT M npHBOAMBlUMMCH BblLUe 
npMMep 6M0Ji0ra, pem aBm ero MaTCMaTHMCCKyio 3anaMy. H eco - 
MHeHHO, mto 3a necKOJibKO ne^ejib oh nepe6paji B03M0XHWX 

coMeTaHMM m no^xo^oB 6ojibiue, MeM b Te HeCKOJibKO mmh>t, 
Kor.ua noA BJiMHHMeM B036yxaeHMH oh peLUMji 3a£any. O i e -  
bm^ho, mto m Kanecmeennbiu cocTaB B03H MKaiomnx peuienMM 
pacuiMpneTCH. B  co3HaHMe oflHOBpeMenno BKjnoHaeTCH 6o;ibuiee 

KOJiMMecTBO npe^nocbuioK, m m3 hmx MoryT B03HHKaTb TaK Me 
MbicjieHHbie KOHCTpyKUMm, KoTopbie HMKorjia He MoryT 6biTb 
nojiyMeHbi nocJieAOBaTejibHbiM nepe6opoM jno6oro  KOJiMMecTBa 
coMeTaHMM M3 Tex x e  ^anHbix, ho  nocTpoennbix b Kax^oM ony- 
nae M3 MeHbuiero MMCJia 3jieMeHTOB. TaK (ec;iH n03B0jiMTejibH0 

npMBecTM juin noHcnenMH MbicJiM cTOJib o 6lumm npMMep), TeopMH 
/lapBMHa Tpe6oiiajia o6H3aTejibno OAHOBpeMennoro yMeTa M3- 
MeHMMBocTM, HacJiejiCTBeH hoctm m reoMeTpMMecKOM nporpeccMM  
pa3MHOXeHMH. TOJlbKO npM 3TOM yCJIOBMM MOXHO 6blJIO .aejiaTb 

Bbi boa o Hen36exH0CTH ecTecTBeHHoro oTGopa m o ero TBopnec- 
kom pojim. Bbtna^eHMe M3 paccyxaeHMH jho6om m3 npe.anocbiJioK 
.aejiajio 6bi HeB03M0XHbiM TaKOM Bbiboa. HacjieACTBenHocTb 

M M3MeHMMBOCTb 6e3 KOHKypeHUMM, BbI3bIBaeMOM pOCTOM MM- 
cJieHHOCTM, ne flaioT 0CH0BaHMH ajin npeACTaBjieHMH 06 oT6ope. 
/ la xe  paccMOTpenMe M3MeHMMB0CTM m pocra HHc;ieHHocTH 6e3 
yMeTa 3aKpenjiHiomeH h cyMMMpyiomeM pojim nac jiejiCTBehhoctm, 
(J)opMajibHo paccyx^an , ne Aajio 6bi ocuoBanMH jyih npeACTaBJie- 
HMH O TBOpHeCKOM pOJIM 0T60pa. AnaJIOrMMHO 3TOMy, COeAMHHH 

;no6bie a  ee tomkm npHMbiMM, Mbi HMKoraa ne nojiyMMM oTrpa- 
HMMeHHblM yMaCTOK nOBepXHOCTM, a COejlMHHH TPM TOMKM —
ne oMepTMM oG^eMHyio cj)Hrypy. Tomho TaK x e  uejibin pha peine- 
hmm ne MoxeT 6biTb aocTMruyT nepe6opoM jnoGoro KOJiMMecTBa 
rMnoTe3, ne yMMTbiBaiomnx xoth 6bi OAHoro M3 Heo6xoAMMbix



jxnn 3Toro peuieHWH 3i*eHbeB. noBbiuieuMe x e  B036yanM0CTn 
M oxeT o 6ecneHHBaTb, HapaAy c kojihmcctbom peiuenHtt, h 6oJib- 
LI!HH oGljeM yMMTblliaeMbIX B KaXAOM H3 HHX yCJIOBHH. 0 6  3T0M 
iDBOpHT, bhahmo, h AaHHbie H3 6norpa(j)HH ynenbix (nanpnMep, 
C. B. KoBaneBCKOM h up.), nxe TBopnecKHii npouecc am aB a jica
KpaTKHMH, HO BblCOKHMH nOJXbeMaMH aKTHBHOCTH, 3a KOTOpblMH 
CiiejioBajiH AOJirne nepnoAbi cnaAa.

B03HHKH0iieHHe h nepBonaMajibHoe pa3BHTHe H^eHHoro 
MaTepnajia o6jieriiaeTca npn h3bccthoh ne3ai*HCHM0CTH ot yxe 
cymecTByioiuHX HacTbio ycrapejibix HaynHbix npeACTaBjienHH. 
Huor^a 3to o6ecneMHi*aeTCH xapaKTepojiornnecKHMH nepTaMH, 
HHoraa ^axe heAocTaTOMh o h 0Ci*eA0MJieHH0CTbi0. MHTepecHo, 
mto M. n. riaBJiOB nouieji no 3TOMy nyTH OTropaxHBaHHH 
C03HaTejibH0, 3anpeTH» Ha AOJiroe BpeMH nojib30BaTbca b CBoew 
jia6opaTopHH ncnxojiornMecKow TepMHHOJiorHeH, mto o6jierMHJio 
H30J1HUHK) ot yxe  cjioxhbliihxch npejiCTabjiehhw o noBejieHHH, 
KOTOpbie MorJiw 6bi noAaBHTb HOBbie (J)opMbi HHTepnpeTaunn 
3KcnepnMeHTajibHbix AanHbix.

Btopom 3Tan — AOjirnii, o6biMno, nepnoA pa3BHTna HOBbix 
hach, a cJie^yiOLUHM 3a hhm 3Tan — nepnoA OKOHHaTejibHOM
KpHTHKH HX B UeJlOM. rioCJieAHHH npOXOAHT C 60JIbLIIHM 
coBepuiencTBOM y HCCJieAOBaTeJien, xapaKTepojiorHMecKH 6ojiee 
cnoco6Hbix CTanoBHTbCH na tomky 3peHwa cBoero — peajibnoro
HJIH MbICJIHMOrO — OnnOHCHTa, MTO HaXOJIHTCH B COMCTaHHH 
C npOHBJieHHHMH JIHMHOH AOSpOTbl.

B aHajiH3e TBopnecKoro npouecca 6ojibiuoe 3HaMenHe HMeeT 
BbiHBJienne 6jiaronpHHTCTByioiUHX ycJioBHH.

Mbi nojiaraeM, mto H3yneHHe KoppejiaTHBHbix cBH3en cn o -  
C06H0CTH K TBOpHeCTBy C pa3JIHMHbIMH 6H0JI0rHMeCKHMH H CO- 
UHaJIbHblMH 0C06eHH0CTHMH, XapaKTepH3yiOmHMH JIHU TBOpMeC- 
Koro Tpy^a, hcoGxoahmo h Bnojine Ha3pejio. HaMeMeHHbie Bbiuie 

npo6jieMbi, KOHeMHO, MoryT 6biTb h He caMbiMH BaxHbiMH, ho, 
KaK naM KaxeTca, peuieHHe hx m oxct 0Ka3aTb AocTaTOMHO cy- 
luecTBennoe bjihhhhc Ha pa3pemeHHe Been npo6jieMbi b uejioM, 
h n 0T0My Bonpoc 3acjiyxHBaeT Toro, mto6m 6biTb nocrraBJienHbiM 

b HacToamee BpeMH Ha noBecTKy ah a.
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H A Y K A  O B  O P r A H H 3 A U , H H  

H  O P r A H H 3 A U ,H H  H A Y K H *

B nocjie^H ee  BpeMa 6o jibu ioe  BHMMaHMe yaejia eTca  BonpocaM  

noHCKa pauMOHajibHOM opran n 3aun n  ynpaBJienMa cJioaoibiMM 
CMCTeMaMH, TaKHMH KaK npe.anpnHTne, CMCTeMa B3aMMO,aetf- 

CTByiomnx npeanpHHTHM, OTpacjib npoM3Bo.zjCTBa, k o jijick th b  

jiioneft, 3aHHTbix o 6mnM jxejiom , h t .  n. Bce s th  Bonpocbi, rp y6o 
roBopa, mo>kho noApa3^e^HTb na jipe  rpynnbi: KaMecTBennoe 
h kojiHM ecTBehnoe paccMOTpeHHe n pou eccoB  ynpaBJienMa.

K nepBOM rpynne othoch tch  BbiacneHMe Toro, KaKMe noTOKM 
Hn4>opMaunn HeoGxoAHMH, b KaKOM cTeneHM Baxna HepapxHMe- 
CKaa opraHM3auna ynpaBJieHMH chctcm oh, KaKne othocm tcjibHo 
aBTOHOMHbie 3BeHba ynpaBJieHHH neo6xoAHMbi h KaKOBbi .aojiaaibi 
6biTb hx (J)yHKu,nn, t. e. npaBa h o6a3anHocTn. Ko BTopow rpynne 
BOnpOCOB OTHOCMTCH BblHBJieHMe TeX napaMCTpOB, OT KOTOpbix 
3aBncnT KaMecTBO ynpaajieHHH, Bbipa6oTKa m cto^ob npncBoeHMH 
HM HHCJieHHbIX 3HaHeHMM M HX M3MepeHMH, Bbipa60TKM KpM- 
TepHeB KanecTBa ynpaBJieHMa KaK ({)yHKUHH sth x  napaMeTpoB 
h, naKOHeu, nocrrpoeHHe MaTeMaTMnecKMx mcto^ob, n03B0Jiai0- 
mnx Haxo^HTb TaKne npoueccbi ynpaBJieHna, KOTOpbie xoth 6bi 
npn6iIHXeHHO OnTMMM3MpyiOT 3TM KpMTepMM.

B 3T0M CBH3M B03HMKaeT MaCCa BOnpOCOB, CBH3aHHbIX C KO- 
AHpoBaHweM nH(J)opMau,nn, H3yMeHweM CTpoeHHH ynpaBJiaiomMx 
anropHTMOB, a TaioKe c H3yMeHHeM ynpaBJiaiomHx cMcreM. 
Becb KOMnjieKC 3tmx BonpocoB b lumpokom CMblCJie othocm tch 
k o6Jiacrrn KH6epneTHKM, oflnaKo Hepe^Ko nepByio rpynny bo- 
npocoB paccMaTpMBaioT KaK caMocrroHTejibHyio o6jiacTb HayKH, 
KOTopyio Ha3biBaioT o6mew TeopHew cmctcm. BnponeM, hcho, 
mto o6e rpynnbi BonpocoB Meacay co6om opraHMMecKM CBH3anbi 
M MTO HeB03M0)KHa paUHOHaJIbHafl TpaKTOBKa KOJIMMeCTBeHHbIX 
BonpocoB, noKa noiiXHbiM 06pa30M He paccMOTpeHbi Bonpocbi 
KaM ecTBe h h bie.

* M ctohhhk: [1972 b]. CraTbH ny&iHKyercsi c coKpameHHHMH. B HacTonmeM 
H3naHMH npencTaB^eHbi pa3Aejibi, b KOTOpbix paccMaTpMBaiOTCH npoS^eMbi 

opraHH3auHM HayKH. —  F lp im . p e d .



B HaCTOHlueM CTaTbe A. A. MaJIHHOBCKHH, KOTOpblH naBHO 

3aHHMaeTc« BonpocaMH o6meii Teopnn chctcm, paccMaTpHBaeT 

cymecTByiomyio y  nac opraHH3aunio HayKH c to m k h  3penna 
o6 iuew TeopwH chctcm h Ha ochobc npoBe^eHHoro anajiH3a 

(J)opMyjiHpyeT uejibin p a n  BonpocoB, 3acJiy>KHBaK>LUHx caMoro  
npncTajibHoro BHHMaHHH.

Ha. -Kopp. AH CCCP
A. A. Jlnnynoe

{ - >

C ifCTeM iib ie  n p o 6jieM b i o p ra m rca u jfH  HayKH

Bonpocbi opraHH3auHH nayKH b HacToamee BpeMH TiuaTejib- 
ho H3ynaioTCH b HayKOBejieHHH, h ^anHaa CTaTba He craBHT 
3a^aMH H3JiaraTb Bee nojiyneHHbie pe3y;ibTaTbi. Mbi KocneM- 
CH JIHLUb HeKOTOpbIX CTOpOH 3TOH Iipo6jieMbI HCKJUOMHTCJIbHO 
c no3Hu,HH TeopHH opraHH3aiiHH chctcm. KaK x e  moxho 
paccMaTpHBaTb HayKy c chctcmhoh tomkh 3peHHa?

K a x ^ y io  cncrreMy m o x h o  H3yMaTb KaK Macrrb, h jih  no^cHCTe- 
My, CHCTeMbi 6o jiee  o 6 lu h p h oh . JJjia nayKH 3 to  03HaMaeT ee p ac- 
CMOTpeHHe KaK mbcth CHCTeMbi counajibHOH. O n a H eo6xo^HMa 
o 6mecTBy Bceraa, a Ha jxaHHOM 3Tane y x e  cTajio o6m enpH 3H an- 
HbiM, mto HayKa n p n o 6peJia 3HaMeHHe npoH3Bo^HTe^bnoH chjim . 
OHa HBJiaeTCH n opox^eH H eM  o 6mecTBa. Bb in .jinaeT  o n p eae jieH - 

Hbie o 6mecTBeHHbie (J)yHKuHH, 3aBHCHT o t  o 6mecTBa h b jih h ct 
Ha Hero. H o , KpoMe T oro , o n a  o 6jianaeT on peae jieH H on  c o 6- 
CTBeHHOH CTpyKTypOH, B 3H3MHTCJI bHOH CTeneHH 06yCJI0aneHH0H 

ee Co6CTBeHHbIMH 3aKOHOMepHOCTHMH H, B HeMaJIOH CTeneHH, —  
BjiHHHneM Ha Hee o 6mecTBa KaK u e jio ro . Mbi 6yaeM  roBopHTb, 

B OCHOBHOM, O HeKOTOpbIX n p o6iieMaX, CBH3aHHblX CO CTpyKTy-

pow caMoro npouecca HayMHOH ^eaTeJibHOCTH, xoth  npn 3to m  
HeJIb3H He KOCHyTbCH H ee BHeUIHHX CBa3eH C pa3JIHMHbIMH 
CToponaMH 06mecTBeHH0H x h 3h h . CncrreMa HayKH H3BHe n o - 
jiynaeT cpeacTBa h  Kaupbi h caMa B03jieHCTByeT na noaroTOBKy 

KaapoB, a peHTa6ejibH0CTb HayMHOH neaTejibHOCTH j x n n  o6mecTBa 
b 3HaMHTeJibHow CTeneHH onpe^eJiaeT pa3Mepbi 3aTpaT Ha Hee. 
KaK npoH3Bo^HTe^bnaa cHjia, OHa bjihhct Ha pa3BHTHe o 6iuecTBa 

b uejioM. O u a  CBH3ana c np0H3B0^cTB0M h c neMaTbio, KOTOpwe 
cjiyxaT jouia nee m h c to m h h k o m  HH({)opMaumi, h  npaKTHnecKOH 
npoBepKOMi ee /x o c t h x c h h h . 3 t o  Bee Jinuib HeKOTopbie H3 cbh3ch  

HayKH c 06mecTB0M.
H to  KacaeTca CTpyKTypbi caMOH HayKH, t o  3^ecb Hano Bcno- 

MHHTb CKa3aHHoe Bbiuie o tom, mto jn o6an peajibHaa cncTeMa 
MoxeT paccMaTpHBaTbOH b pajxe acneKTOB, npHMeM b pa3Hbix
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acneKTax OHa pacnanaeTca na HHbie 3JieMeHTbi h o 6jiaAaeT hhm - 
MH THIiaMH CBH3eH, T. e. HHOtt CTpyKTypotf. TaK, BHA XHBOTHbIX, 

paccMaTpHBaeMbiM b 3K0ji0rn liecK0M pa3pe3e, MO>KeT BbirjiajieTb 
KaK u e jio e , xapaKTepH3yK)meecH onpeAejienH biM H  nnmeBbiMH, 
3HepreTHMeCKHMH H ApyrMMM IipflMblMM H o 6paTHbIMM CBH3HMH 
c BHeuinevi cpeAOH. PaccMaTpHBaeMbiii c nonyjiauHOHHOH to h k h  

3peHHH, oh  OKa>KeTca a h c k p c th o h  ch c tcm oh  pa3Hoti creneH H  

A p o6iieHHH (o c o 6h, nonyjiwuHH h t . a . ) -  B 3 > ™ h  b pa3pe3e 
6o jib m oro  3B0JiK>UH0HH0r0 MacurraSa, bha 6y;ieT npeACTaBJiHTb 

c o 6o io  uenb  noKOJieHHM c xapaKTepHbiM THnoM nocjieAOBa- 
TejibHbix H3MeneHHM —  b o a h h x  cjiywanx 6o ;ie e  h jih  MeHee 

3aKOHOMepHO HanpaBJieHHbix, a b A p yrn x  —  c n p eo 6jiaAanneM  
CiiynaHHOM CMenbi HanpaBJieHHH, Tuna CMenbi HAHoaAamrauHii.

To >Ke o th o c h tc h  h k HayKe KaK CHCTeMe b ee pa3Hbix 

acneKTax. TaK, B3HTaa b pa3pe3e y3KO ynpaBJieHMecKOM, CHCTeMa 
HayKH b CCCP npeACTaiyiaeT C06010 HenojiHO u,eHTpajiH30BaH~ 

Hyio nepapxnM ecKyio crrpyKTypy, cjiara iom yiocH : H3 pa3JinMHbix 
KaTerOpHH COTpyAHMKOB (3JieMeHTOB CHCTeMbi), BXOAHLUHX B pa3- 

JlHMHbie HHCTHTyTbi; H3 pyKOBOAHlUHX HMH BeAOMCTB (3BeHbH 
hjih  noACHCTeMbi); H3 uenTpanbHbix op ra n n 3aunw b BHAe AKa- 
AeMHH HayK CCCP, TocyAapcTBeHHoro KOMHTeTa Coi*eTa M h h h -  
crpoB  CCCP n o  HayKe h TexiiHKe. n p n  3 tom , n 0MHM0 n epap-
XHMHOCTH, MO)KHO OTMCTHTb uenb CJ10)KHbIX 06paTHblX CBH3en —  

KaK BepTHKajibHbix, M e *A y  3JieMeHTaMH h 3BeHbHMH pa3JiHMHoro 
ypoBHH (cOTpyAHHK, AHpeKTOp, MHH HCTepCTBO HJIH Ilpe3HAHyM 

AH CCCP H t . a . ) ,  TaK H r0pH30HTaJIbHbIX (MeaCAy COTpyAHHKa- 
MH, Jia60paT0pHHMH, HHCTHTyTaMH H n p .). HaJIHMHe T3KHX MHO- 

)KeCTBeHHbIX OTHOLiieHHM yBeJIHMHBaeT npOMHOCTb CBH3eH H n p n - 
6jiH)KaeT opraHH3auHOHHyK> cxeM y k H en o jin o  acecTKOMy THny.

B3HTaa b pa3pe3e HayMHoro n p o u ecca  (HanpHMep: npeABa- 
pHTejibHaa HH({)opMauHa —  3KcnepHMeHT —  HH^opMauna o p e- 

3yjibTaTax — npaKTHMecKoe npnjio>KeHHe), nayKa npeACTaBJiaeT 
co6ofo uenb npoueccoB, t. e. THnnHHyfo acecTKyfo CHCTeMy, rAe 
Ka>KAoe npeAbiAymee 3bcho jiHMHTHpyeT pa3BHTne nocjieAyioLue- 
ro (Mbi 3Aecb a /i a coKpameHHH H3jio>KeHHH ynpocTHjin KapTHHy, 
He ynoMHHyB pojin MaTepnanbHbix — (J)HHaHCHpoBaHHe, cHa6- 
>KeHHe, oGopyAOBanne — h Apyrnx npeAnocbuioK npouecca).

Bo3M oacHo paccMaTpHBaTb HayMHyio CHCTeMy KaK c o c to h -  

myio H3 3JieMeHTapHbIX CAHHHU — OTACJIbHblX MCCJieAOBaHHH. 
TorAa OHa HMeeT pa3Hyio TMnoirorHK) npn u o r x o j x c  k Hew kbk  

k njiaHOBO“OT4eTHOH CHCTeMe (onpeAejiaeMow HepapxHMecKow 
ynpaBJieHMecKOH crpyKTypoii) h KaK k CHCTeMe ny6jiHKaunft 
(nocjieAHH# noAxoA nacTo npHHHT b nayKOBeAehhh). B nep- 
BOM CJiyHae 3TO CHCTeMa AOBOJIbHO XeCTKHX OTHOLIieHHH, BO 
BTOpOM — CpaBH HTeJIbHO AHCKpeTHoro THna.



H e MMeeT cMbicjia b He6ojibinoM crraTbe nepeMMCJiHTb Bee 
B03M0>KHbie acneicTbi, b kotopw x M oxeT paccMaTpHBaTbca op ra - 
HH3auMH HayKM m HayMHaa .zieHTejibHocTb. BaxHO to , mto npn  
paccMOTpenwH KaxAon npoGjieMbi 3#ecb B03M0xen aaeKBaTHbin 

CHCTeMHbiM nojixon  c cooTBeTCTByiomeii o 6o 6meHnoM xapaKTe- 
pMCTMKOM CBH3CM M BblTeKaiO IUM MM OTCIOAa BblBOjiaMM. HM)Ke Mbi 
nocTapaeMca noKa3aTb, KaK MoryT peiuaTbca otziejibHbie, BaxHbie  
jx ji a HaineM HayKM Bonpoc bi b cBeTe cncTe MHoro no.oxo.zja.

H a y ica : c j ia 6b ie  h  cu jib H b ie  3BeHbfl

EeccnopHO, mto hm o^mh M3 KpynHbix HayMHbix 0praHM3M0B 
(TMna HbiHeiiiHMx s l k s u x c m h v i  nayK) ne M oxeT 6biTb nocTpoen  

no npMHUMny 3HUMKJione.zinn, t. e. wonoHaTb b ce6a MHCTMTyTbi, 
oxBaTbiBaiomMe Bee pa3.aejibi HayKM. QanaKo rjiaBHbie pa3.ae.nbi 
b TaKOM nayMHOM cMCTeMe .aojixiibi 6biTb. K  coxajieiiM io, 
npw o 6cyacneHMM Bonpoca o co3^aiiMM Tex mjim mhux h o bh x  
MHCTMTyTOB TpyflHO 6bIBaeT peuiMTb, KaKMe M3 hmx Heo6xo^MMbi 
b nepByio oMepeob, m6o m 3a m npoTMB npnBojiflTCH .aocTaTOMiio 
y6e^MTejibHbie apryMeiiTbi. 3Ta TpynHocTb Bbi6opa oGTjHCHfleTCH 
TeM, mto npn paccMOTpeHMM npo6jieM no  oxaejibH ocra oGhmho 

ynycKaioTCH 3a&aMM pa3BMTMH nayKH b ueJiOM, t. e. k Bonpocy  
no.oxo.aflT 6e3 yneTa TeopMm cmctcm. M e x ^ y  TeM ecjiM HayMHbie 

o 6jiacTH paccMaTpMBaTb ne H30JiMp0BaHH0, a KaK 3BeHba 6ojiee 
innpoKOM CMCTeMbi HayK, 3TO n03B0JiHeT no^oMTM k Bonpocy  
c 6ojiee o6iuhx no3Hunft, Mcn0jib30BaTb CTpyKTypHbifi aHajiM3.

B. H . JleHMH roBopMJi o Heo6xo^MMocTM HaMTM peinaioiuee 
3BeHo b Kax^oft npo6jieMe m yxBaTMTbca 3a 3to  3bcho. TaM, 
r.ae Mbi MMeeM .oejio c cmctcmom HeBbiacHeHHoro TMna, peineHMe 
3Toro Bonpoca b 3hanHTejibiiom CTeneHH 3a»MCMT o t  ojiapeHHocTM 
MccjiejioBaTejiH m nojiHOTbi ero  3HaHMM o MacTHbix oco6eHHocTHx 
jjaHHOM CMCTeMbi. H o  TaM, rjxe o 6iuHft TMn opraHM3auMM y x e  

m oxho  onpeoejiMTb, TeopHH cmctcm .oaeT HeKOTOpbie o6o6 iueH- 
Hbie peKOMeH^auMM —  KaKoe mmchho 3Beno cMMTaTb peinaio- 
iumm. J \ n n  jiio6om CMCTeMbi xecTKoro TMna (a  HayKa, KaK tobo -  
pMJiocb, b p$me acneKTOB othocm tch k 6ojiee mjim MeHee xcctkmm  

CMCTeMaM) ojihmm M3 BaxHefiniMx 3BeHbeB HBJiaeTCH cJia6eMinee: 
oTCTaBaHMe (mjim, TeM 6ojiee, oTcyTCTBne) 3Toro 3Bena oaepxM - 
BaeT pa3BMTMe Been cmctcmw, b .aannoM cjiynae —  HayMiioft.

TaK, b AjcaneMMM HayK C C C P  .oo cmx nop He 6bijiH npejx- 
cTaBJieiibi —  KaK caMocTOHTejibiibie .OHCUHnjiMHbi —  ncnxojiorna  

m 6M0Ji0rMa MejioBeKa, mto HeM36exHO otpmuaTeJibHo OTpaxa- 
jiocb Ha Bceft CMCTeMe nayK —  ecTecTBeHHbix m ryMaiiMTapHbix. 
B HacToaiuee BpeMH mcjiobck, KaK naM6ojiee H3yHenHbiM oG^eicr,
CTaHOBMTCH BaXHeMLUMM MCTOMHMKOM HaUIMX npe^CTaBJieHMft



b o6mew reneTMKe (MOJieKyjiapubie ocuoBbi ocymecTBjieHMH 
npn3naKa, npo6jieMa reHOKonnM m T.a.). B (})M3H0Ji0rnn y Hac 
npaKTHMecKH yracjio BaxHeMinee HanpaBJienne Tnnojiornn Bbic- 
uiefi HepBHOM aeaTejibHocTM, 3ajioxeHHoe M. n . IlaBJiOBbiM, 
yracjio n0T0My, mto aa/ibneMmee ero pa3BMTMe 6biJio bo3moxho 
MMeHHO TOJIbKO nyTCM COMeTaHMH 3KCnepMMeHTOB Ha XMBOTHblX 
m MCCjieflOBaHMM Ha HeJioBeice.

CpeaH ryMaHMTapHbix HayK M3yMeHMe npo6jieM ncnxoJio- 
TMM TBOpMeCTBa, JIMTepaTypOBejieHMH, 3THMMCCKOM nCMXOJIOrMM 
(MMeiomeM npaKTMMecKoe 3HaMeHMe npn  conpHKocnoBenM M  
C HapoaaMM HHOM KyJIbTypbl) XOTH H npOBO^MTCH B OTaeJlbHblX, 
cneunajibHbix HHCTHTyTax, ho 6e3 (J)yHaaMeHT&ibHbix n cc jieao - 
BaHMM no o6meM ncMxojiorMM, mto CHMxaeT ypoBeHb pa6oT 
m bhocht 3JieMeHT Kycraphoctm. M3yneHHe HaM6ojiee pa3BMTbix 
(Jx>PM BblCliieM HepBHOM aeHTejIbHOCTM, CBOMCTBCHHblX HCJlOBeKy, 
M ox eT  cbirpaTb cymecTBeHnyio pojib m b TaKMx o6jiacTax, KaK ne- 
peaana MH<J)opMauHH, p acn o 3HaBaHne 06pa30B h T.a. 3 to  JiMiiib 
HeMHorMe npMMepbi Toro 3HaMeHMH, KOTopoe MMeeT m b CMexubix 
m b .aajieKMx o6jiacrrax pa3BMTMe (J)yHaaMeHTajibHbix MccjieaoBa- 
hmm no 6M0Ji0rMM MejioBeKa w ncnxojiorMM. He npMxoaMTCH ro- 
BOpMTb O C06CTBeHH0M 3HaMCHMM (JtyHaaMeHTaJIbHOrO pa3BMTMH 
3tmx o6jiacTeM, KOTopoe He MoxeT 6 biTb noaMeHeHO MacTHbi- 
MM MCCJieflOBaHMHMM B OTpaCJieBblX aKa^eMMHX M MHCTMTyTaX. 
K TaKMM npo6jieMaM othochtch: npo6iieMa npo/uieHMH xm3hm, 
yBejiMMeHMH TBopMecKoro noTeHunajia nopMajibHoro B3poc;ioro 
MejioBeKa m paa apyrnx npoGjieM, MHTepecyfoiuMx Kaxaoro ne- 
jioBeKa m BaxHbix j y in  rocyaapcTBa. Ho, pa3yMeeTca, pa3BMTMe 
jho6om o6jiacTM HeceT m mhoto BaxHbix HenpeacKa3yeMbix pe- 
3yJlbTaTOB. B 3TOM OTHOUieHMM MHTepeceH Ô MH CTapbIM npMMep.

B paHHioK) snoxy aHrjiMMCKoro rocnoacTBa b H h^ mm paa 
ynenbix, anrjiMMCKMX m mh^ mmckhx, M3 MHTepeca k « mmctom» 
HayKe 3aHHJiMCb mccjieaoBaHm a m m CTapMHHbix CBamenHbix TeK- 
CTOB. HeOXHaaHHblM pe3yJlbTaTOM 6bIJ10 OTKpblTMe TOTO, MTO
oGbinaii coxxenM a bjiob nocjie cMepTM Myxa, kotopwm 6pax- 
MaHbl MOTMBMpOBaJIM CCblJIKaMH Ha Be^bl, B JieMCTBMTejlbHOCTM 
He MMeeT 0CH0BaHHa b 3tmx TeKCTax. TaKoe oTKpbiTne ycKopMJio 
m o6iierMMJio 3aKOHoaaTejibHyio oTMeHy 3Toro xecrroKoro o6binaa. 
npMMepoB noao6noro poaa mhoto b jno6bix o6jiacrrax. H3yMeHMe 
B3anMOOTHOLiieh mh njieceHM m MMKp00praHM3M0B — Bonpoea, 
MHTepeCHOTO, n0-BMJlMM0My, JIMLUb C MM CTO n03HaBaTeJlbH0M TOM- 
KM 3peHMH, — npMBeJlO K OTKpblTMIO neHMUMJIJIMHa M pa3BMTMK) 
npOM3BOJlCTBa aHTM6MOTMKOB. 3TO JlMUIb He6ojlblIIMe MJlJlfOCTpa- 
umm cMCTeMHoft uejiocTHocTM HayKM. TeM 6ojiee b name BpeMH 
Bee yBejiMMMBaiomerocH c6jimxchmh m B3aMMoaeficTBMH HayK He- 
jib3H yxe HaaeaTbca Ha to, mto ycnex Ha oTaejibHbix HanpaBjieHM- 

hx HayKM KaK 6bi npMKpoeT oTcrraBaHMe Ha apyrnx HanpaBJieHHax.
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CKa3aHHoe He otmchhct TpeGoBanwa n k ycMJieHMio nan- 
6ojiee CHJibHbix 3BeHbCB HayKM. JIio6aa aKTMBHaa CMCTeMa, 
t. e. CMCTeMa, pa3pymaioiuaH npoTMBOCTOHiuMe eti npenaTCTBMH, 
onpe^ejiaeTca B cbocm 3(j)cj)eKTHBHOCTH b paBHoft CTeneHM 
m no c.na6eMuieMy 3BeHy m no nanGojiee cnjibHOMy. Ecjim 
cjia6ocTb nepBoro topmo3mt ee pa3BMTMe (mjim ^ejiaeT ee ya3- 
bmmom), to pa3BMTMe BToporo onpe^ejiaeT ycnex pa3pyuieHMa 
npoTMiiocToauiMX CMCTeM. HaMMeHee cymecTBeHHbiM hbjihctch 
yKpenjieHMe 3BeHbeB, mmcioiuhx 6ojiee mjim MeHee cpezmHH 
ypoBeHb pa3BMTMH. B 6 M0ji0rMMecKMx oGi^eKTax mckjik)iimtcjibHan
pojib CMJlbHeMIUMX 3BCHbeB XOPOLUO MJlJlfOCTpMpyeTCH TeM, KaK 
MHorMe BMAbl XHBOTHbIX 0C06eHH0 MOmHblM pa3BMTMeM JIMUIb 
OAHOM M3 CMCTCM 06eCIIC4MBaiOT CBOe CymeCTBOBaHMC B 6opb6e 
C JipyrMMM BHJUIMM. C lI0C06HOCTb K nOJICTy IlTMUbl, JipeBeCHblM 
o6pa3 >KM3HH o6C3I>M1I M JICHMHUCH, m  3MCM — BCC 3 TO o6ecneMH- 
BaeT 3TMM XHBOTHbIM pa3pyiMCHHC CMCTCMbl HailiVXCIIHM Ha HMX 
mhotmx 6ojicc moiuhwx (h ;ipyrnx othoiiichmhx) xmiuhmkob. 
ripopbiB npoTMiiocTOHiuero (J)poHTa Ha HaM6oJiee nepcneKTMB- 
hom HanpaBjieHMM Macro flaeT B03M0XH0CTb o^hmm yaapoM 
noBbiCMTb 3(j)(j)eKTMBHocTb Bcefi aKTMBHOM CMCTeMbi. 3a nocJie.a~ 
Hee BpeMH b 6M0Ji0rMHecKHX nayKax TaKMM HanpaBJieHMeM 6yaeT 
nepexon na MOjieKyjiapubiM ypoBenb; b tomhmx m TexHMiiecKMX 
HayKax mx 3(jxj)eKTHBHOCTb 6biJia cpa3y yMHOxena BBe^enMeM 
MaiUMHHOM BblMMCJIHTeJIbHOM TCXHMKM. MOXHO JiyMaTb, MTO 
b 6jiH>KaMiuyK) snoxy TaKyio x e  pojib b JiorMKe paaa HayK 
cbrrpaeT pa3BMTMe TeopMM cmctcm, n03B0Jiai0iueH peuiaTb caMbie 
pa3JiMMHbie Bonpocbi b o6o6mennoM BMjie, a b opraHM3auMM 
HayKM — pa3BMTMe HayKM o caMOM HayKe.

JJpyrae acneKTbi p^^epeHi^ai^HH 

HayHHoro TBopnecTBa

Pa3BMiiaiomaaca CMCTeMa o6biMHo no^BepraeTca ^M({)(J)epeH- 
HMauMM, t. e. pa3^eJieHMK) Ha oxaejibHbie, KaMecTBenho pasjiMH- 
Hbie no^cMCTeMbi. B CMCTeMax GnojiorMMecKoro m 6ojiee bmcoko- 
ro ypoBHH, ecjiM 3tot npouecc conpoBox^aeTca MHTerpauMen, oh 
npMBOJIMT, KaK npaBMJIO, K 6ojiee 3(j)(j)eKTHBHOMy (J)yHKUMOHM- 
poBaHMio CMCTeMbi. TaKOBa jiM({)4)epeHUMauMa 3MroTbi b oiiTore- 
ne3e, npMBo^maa k 06pa30BaHMi0 pa3BMToro opraHM3Ma, am({)- 
(J)epeHUMauMa BHua na no.zjBH.abi, 3aHMMaK)iuMe sKOJiorMMecKM 
pa3jiMMHbie apeajibi (a .aanee — m hmuim ojiHoro apeajia); b noBe- 
jieHMM — nepexon ot He^M(J)(J)epeHuMp0BaHH0M ({)opMbi peaKunn 
jimmmhkm aM(J)M6MM k 6ojiee cjioxnoMy noBe^eHMio; na coum- 
ajibHOM ypoBHe ~  .ancjxjjepeHUHauHH couMajibHbix (J)yHKUMM, 
jlM({)(J)epeHUMauMa 3JieMeHT0B H3biKa m t . j x .  Bbiine Mbi roBopHJin



o pojim AMcJxjjepenuHauMH HayKH, TaK CKa3aTb, no ropn30HTa- 
jih — o AMcjx^epeHUHauMH pa3JiMMHbix o6jiacTew TeopeTMHecKoro 
3HaHHH, o npenMymccTnax /^ncJ)(J)epenunauHH m o npeoAOJieHMM 
HHTerpauweH ee OTpmxaTejibHbix ctopoh . Tenepb ocTaHOBMMca 
Ha AncJ)(})epeHunaunM HayKH b ApyroM acneKTC.

B pane HayK, b tom mmcjic ecrrecTneHHbix (c})M3HKa, acTpo- 
HOMMH, OTliaCTH XMMMfl), npoM3om;ia A M ^ c p e  hum anna Ha Teo- 
peTHHecKyio m 3KcnepHMeHTajibHyio (hjih oiiMcarcjibHyio) bctbh. 
3to, KaK BCHKaw jm(|)(t)epeHunanMM u o6 ihcct»c, MMeiomaa 
(J)opMy pa3Ae^eHHH Tpyaa, noBbimaer K0HeiiHyi0 3(jxj)eKTHB- 
HOCTb nayMHbix nccjie;ioi3aHHM 3a cmct B3aMMHoro nonojiHGHMa: 
C OAHOM CTOpOHbl — 6oJlbLUeM TOMHOCTbK) H rjiy6MHOM 3KCnepM- 
MeHTajibHbix Hcc^eAOBaHHH, c ApyroM — 3a cmct 6ojibiuefi caMO- 
CTOHTCJl MI OCTH Te0peTMMCCK0M MblCJIM, n03B0JIHK)meH Ha 6ojiee 
mnpoKOM (He jimmhom) MaTepnajie cbo6oaho crpoMTb HOBbie 
opwrHHajibHbie MbicjieHHbie KOHCTpyKiiMM.

O^HaKo 3to pa3^ejieHne KocHyjiocb eme ne Bcex ecTecTBen- 
Hbix HayK. B HeK0T0pbix M3 hmx npouecc 3anepxa^ca bcjicactbmc 
He6jiaronpMHTHbix yc/iOBHm jxn n  c|)opMajiM3auMM 3HaHMM. Ilo -  
3TOMy b 6M0Ji0rMM, reorpacJ)MM m CBH3aHHbix c hmmm HayKax 
TeopeTMiiecKMe nocrpoeHMa xoth m nojib3yK)TCH MHorna yBaxe- 
IIMeM y KOJUICT, no, 3a HCKniOMCUMCM MaTCMaTMKM M (})H3MHCCKMX 
HayK, noMTM HMKorjia hc hbjihiotch ochobom jouih ocj)HUMajibHoro 
npM3naHMH yHcnoro, conn ohm hc BKpanjieHbi b KaKyro-TO 
Gojiee « 06cT0HTejibHyK)» 3MnMpMMecKyio mjim M3o6peTaTeJibCKyio 
pa6oTy. CaMa no ce6e ynaHHO co3jiaHHaH rMnoTe3a mjim opn- 
rMHajibHan Mbicjib b rjia3ax 6ojibuiMHCTBa npeACTaBMTeJieM 3tmx 
ecTecTBeHHbix HayK cymecTBeHHOM uchhoctm He MMeeT, TaK 
KaK Tpa^MuMH (Bcerua CBH3aHHan c MHepuMeM noJioxMTejibnoM 
06paTH0M cbh3m) Be^eT k ynopHOM HeAooueHKe Bcero, mto 
ne 060CH0BaH0 HaKonjieHHbiM sMnnpHHecKMM MaTepMajioM.

3to , Meacny npoMMM, cKa3biBaeTca m b co3AaBuieMca TpaAM- 
UMOHHOM OTHOUieHMM K 3aMMCTBOBaHMIO MyXMX MbICJieM. ft no- 
3bojiio ce6e He npMBOAMTb npMMepoB, ho moxho cKa3aTb c noji- 
HblM OCHOBaHMeM: XOTH njiarMaTbl M 3aMMCTBOBaHMH MOpaJIbHO 
ocyxnaioTCH (mto naxoAMT oTpaxenne b nenaTM), iopmammcckoh 
OTBCTCTBeHHOCTM JIMUa, 3aHMMaK>lUMeCH HaMepeHHbIM M HBHO 
3JiocthbiM 3aMMCTBOBaHMeM, tcm He Menee MHoraa ne necyT. 
Meacny TeM TaKoe othouichmc, noMMMO MopajibnoM crroponbi, 
MMeeT m mmcto npaKTMMecKyio, 3anep>KHBaa BbmejieHMe TeopeTM- 
MecKMx MeTojioB b oco6yio uejiocTHyio o6jiacrrb. BbicKa3biBaHMe 
HOBblX MbICJieM, KOTOpoe, HeCOMHeHHO, MOrjIO 6bl npOMCXOflMTb 

ropa3^o Mauxe m 6biTb 6ojiee npojiyKTMBHbiM, cnoco6cTByn o6pa- 
30BaHMK) CaMOCTOHTeJIbHOM 06jiaCTM TeopMM, CAepXMBaeTCH TeM, 
mto TeopeTMMecKMe ny6jiMKauMM, TaK cKa3aTb, b « 06na>KeHH0M»



B w xe , t. e. 6e3 conpoBoxaeHMH 6ojibuiMM co6cTBeHHbiM (})aK- 
THMeCKMM MaTCpMaJIOM, BO-nepBbIX, HeOXOTHO npM HHM aiOTCH 
pe^aKUHHMM MHOrHX XypHaJIOB H, BO-BTOpbIX, He BbI3bIBaiOT 
yBaxenMH y Kojuier. nocjie^nee, KcraTM, .aaeT nojiHbin npocTop 
tu rn  jno6MTejieii 3anMCTBOBaHHfi, KOTOpbie, yBH3biiiaH TaKyio 
HOByiO MblCJIb B KaKOM-TO Mepe CO CBOMMM MCCJie.flOBaHMHMH, 
nOBblliiaiOT 3TMM HX U,eHHOCTb, 3aMaCTyiO HeBblCOKyiO.

B HacToamee BpeMH rnnoTe3bi KaK TaKOBbie Macro He MMe- 
IOT Toro npM3HaHMH, Ha KOTopoe OHM B IIpMHUMne MOH1M 
6 bl M JlOJDKHbl 6blJ1H 6 bl paCCMMTblBaTb. IloSTOMy B 6H0J10- 
tmm m reorpacJ)MM M3-3a CBoero poaa CKencHca k «mmctom» 
TeopMM M B KaKOM-TO Mepe M3-3a 0(})MUMaJIbHbIX TpyjlHOCTeM Ha- 
pymaeTCH ii03M0XH0CTb nojie3Hofi /iM(jxt)epeHUHauHH CHCTeMbl 
Hay KM Ha TCOPMIO M 3KCHCpM MCHT, MTO IipMBOAMT K Orpa- 
HMMCHMIO TCOPCTMMCCKMX riy6j!HKaUMtt, K CHMXCHMK) ypOBHH 
TeopeTMMecKOM pa6oibi. M 3;iecb Mbi mioub HcrpeHaeMCH, yxe  
coB epm eH H o »  mhom pa3pc3e, c nayKaMM «o 6 othouichmm Be- 
meii» — c Teopneii chctcm m apyimmm. JlBJiwicb ochobhhm  
MHTeipMpyiOlUHM (J)aKTOpOM B HayKe, OHM CBfl3aHbl TJiaBHblM 
06pa30M (a MHoraa MCKjuoMHTejibHo) c TeopeTMMecKMM acneK- 
TOM Bcex 3TMX HayK, OHM CBH3bIBaiOT BCe HayMHbie o6iiaCTM 
MMeHHO Mepe3 TCOPMIO. ri03T0My, KaK 3T0 MM IiapajlOKCaJIbHO, 
AM(J)({)epeHuMauMH oxzieJibHbix HayK Ha o6jiacrb TeopeTMMecKyio 
m 0nMcaTejibH0-3KcnepMMeHTanbHyi0 cnoco6cTByeT ycMjieHMio 
CBH3eM pasjiMMHbix HayK Me)Kay co6om b ojiHofi uejioe.

flM^epenuM auM H nayMHOM jienTejibnocTM MMeeT npaMoe 
oTHouieHMe m eme k oflnoMy KpaiiHe 3jio6ouneBHOMy Bonpocy.

KaK peajiH30BaTb OTKpbiTHe

OMenb ocTpo ctom t HbiHe Bonpoc o BuejipeHMM uejioro pa^a 
y^aMHbix MCCJiejioBaHMM m oTKpbiTMft, He Haxo^ainMx noKa ce6e 
npMMeneHMH b npaKTMKe, xoth TaKoe npMMeHeHMe ohm hbho 
motjim 6bi HaMTM. H 3BecTH0 , mto HHor.ua aejio orpaHMMMBaeTcH 
OTKpblTMeM MJIM ({)OpMyJIHpOBKOH HOBbIX IlpMHUMIlOB, KOTOpbie 
^eTajibHO M3JiaraioTCH b cTaTbax, ho He ^OBOflaTca jxo npaKTM- 
MecKoft peajiM3auMM. 3 t o  npeacue Bcero othocm tch k 6M0ji0rMM, 
ho npMMepno TaKoe x e  nojioxeHMe m b .apyrnx nayKax. B HeM 
TyT .aejio?

PaccMaTpMBan 3tot Bonpoc c CHCTeMHofi tomkm 3peHMa, Be- 
poaTHo, m o x h o  HaMTM paunoHajibHbie no.oxo.abi k ero pemeHMio. 
KaK roBopMjiocb, coBpeMennaa .an(j)(t)epeHUHauHH HayK npMBejia 
k CTOjib CMjibHoft cneuMajiH3auMH, hto ynenbie, ^axe  pa6oTa- 
iomne b 6jim3kmx jxpyr .apyry o6JiacTax, He Bceraa .aocTaTOHHO 
MH(J)OpMMpOBaHbI O COflepXaHMM CMeXHbIX HayK. C  3TMM Mbi
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npMMMpMJIMCb, XOTH, HCCOMHCHHO, 3TO npHHOCMT 3HaMMTCJIbHbIH 
ymep6 HCCJie^oiiaTejibCKOM pa6oTe. K coxajieHMio, ojiHaKo, Mbi 
coBepmeHHo He npw3HacM 3naMcnnM Toro x e  caMoro hbjichmh, 
Koraa .aejio KacaeTca BHe;xpeHM>i. /lM<|x|)cpeHunauHH Kocnyjiacb 
Be^b ne TOJibKO pacHJieHCHHM Kax^on nayKH no ropH30HTa/iH —  
ot nayKH k nayKe, ho, kbk mw bmjicjih, h no rcepTMKa/in: 
OT TeopHH K 3KCnepHMeHTy, OT 3KCncpHMCHTU K JIHTCpaTypHOH 
HH(J)OpMauHH, OT JIMTepaTypHOM HH(|)OpMailHH K TeXHHMeCKOMy 
npHjioxenHio h ot sToro npMJioxciwn k npomBozicTBeimoMy 
BiiejipeHHio. Ecjim mm mucto hc TpcfiycM or ciicHMajiMCTa-xM-
MMKa, MT06bl OH 3HUJI CMCXHbIC oSjlftCTH JiaxC B XMMHH TaK 
x e  coBepuieHHo, KaK cboio, to  oneHb CTpaHHO Tpe6oBaTb 
o t  ynenoro, MTo6bi on, KpoMe TeopMM m 3KcnepMMeHTa, 3Haji 
TeXHMMeCKHC MeTOJIbI, n03B0JIHK)lUMe C03AaTb npOeKT, 3HaJI 
6bi aHMHHMCTpaTMBHbie ycjiOBHH m BceB03M0XHbie lopMjiHMec- 
KHe H TeXHMMeCKMe TOHKOCTM, CBH3aHHbie CO BCeMH 3TanaMM 

naJIbHeMUierO BHejlpeHMH OTKpblTMH B npOM3BO;jCTBO.
M3BecTHO, mto 3a py6exoM MHorne KOHCTpyKTOpbi, 3anHMa- 

loiune BMjiHoe nojioxeHMc, cojicpxaT cneunajibHbiM ujtbt jimu, 
KOTOpbie ocJ)opMJiHioT naTeHTOBaHMC hx M3o6peTeHMM. y  Hac 
x e  3Ta o6a3anHocTb (b uejioM MHOTMTyTc!) 06HMH0 B03jiara- 
eTCH Ha HCCKOJIbKHX HJ1M JUIXC Ha OAHOrO MCJIOBCKa, npHTOM 
3aHHToro Hepe/xKO .apyrMM, ochobhmm .uejioM (nccjiejiOBaHMeM 
mjim KOHCTpyHpoBanneM), MajioonbiTHoro bo Bcex tohkocthx KaK 
naTeHTOBaHHH, TaK m nepejiaMH npezyioxenMM b npoM3Bo^cTBo. 
Bjiaro^apa 3T0My napymaioTCH Bee npeMMymecTBa pa3AeJieHHH 
Tpyaa, m, KaK npaBMJio, jjejio b pe3yjibTaTe TaKoro no.axo.aa 
ocTaHaBJiHBaeTca Ha pan Hen CTajjMM co3.aaHHH mmcto nayMHbix 
AOCTMxeHHH, b jiyMLiieM CJiynae — c 0ny6jiHK0BaHHeM, ho 6e3 Ka- 
Koft-jiM6o jiopa6oTKM m no^roTOBKM K nepejiaHe b np0M3B0.acTB0.

3 tm MajioMoiuHbie, nacTo co3.aaHHbie M3 Henp0^eccM 0Haji0B, 
a to m na o6mecTBeHHbix HaMajiax, rpynnbi no naTeHTOBaHHK) 
h BHejipeHMio He TOJibKO cjia6o no^roTOBJieHbi, ho m Ma/io 

3aMHTepecoBaHbi b pe3yjibTaTax. A ecjin b oxaejibHbix 6ojibLUMx 
opranM3auMax m MHCTMTyTax MMeioTca xopouio pa6oTaiomMe 

rpynnbi, to ohm m 06cjiyxMBai0T TOJibKO 3tm opraHM3auMm. 
Fl03T0My no^aBjiaiomee 6ojibuiMHCTBo opranM3auMM mjim He o6-  
cjiyxMBaioTca, mjim o6cjiyxMBaioTca mmcto (J)opMajibHo.

KaKOM x e  m3 3Toro MoxeT 6biTb Bbixoji? Ha SoJibuine rpynnbi 
HayMHbix yMpex^eHMM, HanpMMep na Bee yMpex^eiiMa AKaneMMM 
HayK C C C P  mjim xoth 6bi OT.aeJibHO na Kax&yio ee ceKUMio, 
ctomjio 6bi, BepoaTHo, co3aaTb cneunajibHoe yMpexjienne, ejiMH- 
CTBeHHOM 3anaMeft KOToporo 6bijio 6bi oTbicKaHMe 3aBepmeHHbix 
TeM, npMroflHbix k Biie^peHMio, m ^OBe^euMe mx jxo s t o t o  BHe- 
flpeHMa ( 6y.ueT jim 3to naTeiiTOBauMe mjim 0K0HMaTeJibHbiM nycK



b np0M3B0ACTB0). OueHKa ace pa6o ™  3Toro yHpeacAenHH AOJiacua 
np0H3B0AMTbca npHMO n o  KOJiHMecTBy h KanecTBy BHeApem ibix 
npeAJioaceHH h . TojibK o npn TaKon —  npocJ)eccMOHajibHOM —  noA - 
rOTOBJieHHOCTM H npHMOH, a He KOCBeHHOH 3aHHTepeCOBaHHOCTH 
mo>kho oacHAaTb 3HaMMTejibHbix ycnexoB  b n p o u ecce  BHejipeHMH 
Tex 6o jib iiin x  AocrnaceH H ii, KOTOpbie AaeT nayKa. BcaKoe ace 
MacTHMHoe pem eH H e 6yaeT, ecrecTBeH H o, MeHee peHTa6ejibiib iM .

HeK0T0pbie nyrn peiyjuutyiH b CHCTeMe iiayKH

BbiC0K00praHH30BaHHbie CHCTeMbi —  6nojiorHM ecKHe, Tex- 
HHMecKwe, couHajibHbie, —  KaK npaBH.no, xapaKTepH3yfOTca tom 
hjih mhoh cTeneHbK) cnoco6HOCTH k caMoperyjiauMM. B o6mecTBe 
P«A CMCTeM MOaCCT npHMO peiyjlHpOBaTbCH CaMHM 06meCTB0M. 
Ho m b o6mecme, w n acHBbix CHCTCMax 6ojiec SKOHOMHMHbiw 
H 3(})(J)eKTMBHbIH IiyTb — paJBHTMC B IIOACMCTCMaX C06CTBCH- 
HblX peryjlHTOpHblX MCXaHH3M0B, KOTOpblC JlHLLIb B 0C06bIX 
cjiynaax noABepraioTCH bhcuihhm bo3achctbh*im, H3MeHHioiuMM 
HaiipaBjieHwe hx peryjiaunn. HayKa, KaK OAiia M3 iioachctcm 
o6mecTBa, peryjiwpyeTca h HenocpeACTBemibiM B03AeftCTBHeM 
o6mecTBa, h co6cTBeHHbiMH MexaHM3MaMH. Ilo c jieA H H e MoryT 
6biTb pa3BHTbi b 6ojibmen mjih MeHbinen cTeneHH, ot nero 
H 3aBHCHT K03(JxJ)HUHeHT nOJie3HOrO AeHCTBHH HayMHbIX OpraHH- 
3aUHH B ueJlOM. iXna HJIJIIOCTpauHH Mbi KOCHeMCH TOJlbKO OAHOH 
H3 npo6jieM, cBH3anhoh c caMoperyjiHuwen HayKH, ocrraBHB 
b CTopone paA Apyrnx, He MeHee BaacHbix (b HacTiiocTH, MoaceT 
6biTb h Haw6ojiee Baacnyio npo6jieMy, —  o npaMoft 3awHTepeco- 
BaHHocTH yneHoro b HayHHOM 3(j)({)eKTe cbohx HCCJieAOBanwH).

CwcTeM bi, n oA o6Hbie HayKe, He M oryT pa3BHBaTbcn 6e3 
3(})(J)eKTHBH0H 06paTH0H CBH3H, KOTOpaH, KaK CJieAyeT H3 3Jie- 
MeHTapHbix Kw6epHeTHMecKHx npeACTaBjieHHH, cJiyacwT o ch o b -  
HbiM ycJioBweM jn o 6o ro  ue jienanpaB jieH H oro  n pou ecca . f l j ia  
HayKH OAHa H3 OCHOBHbIX (J)OpM 3(|)(j)eKTHBH0ft 06paTH0ft CBH3H 
HAeT Mepe3 n y6jiHKauHH h K p m m y  HayHHbix pa6oT. M3-3a 
HeAocrraTOMHoro pa3BMTMH HayHHoii nenaTH CTpaAaeT ypoBenb 
HayKH, TaK KaK nponcxoAH T oTCTaBaHwe n y6jiHKauwH, h, KaK 
o a h o  M3 cJieACTBHH 3Toro, 6o jiee  no3AHee hx npaKTHMecKoe 
h TeopeTMMecKoe Mcn0jib30BaHwe. CTpaAaeT h 3(J)(j)eKTHBHocTb 
MCCJieAOBaHMH, h6o  H3-3a HeOCBeAOMJieHHOCTH B03HMKaeT p «A  
nenyacHbix napajuiejiH3M0B b p a6oTax yMpeacAeHHH h, c jica o -  
BaTejibHo, B03pacTai0T HeonpaBAaHHbie 3aTpaTbi. M Hao6opoT , 
HeKOTOpbie nyacHbie napajuiejiH3Mbi 0TcyTCTByK)T, HanpHMep Te, 
KOTOpbie He06X0AHMbI AJIH B3aMMH0H npOBepKH npOAeJiaHHbIX 
wccjieAOBaHHH. H aK on eu , o c o 6o e  3 iiaMeHHe HMeeT t o ,  mto n e - 
MaTb, B OTJIHMHe OT CHCTeMbi aAMHHHCTpaTHBHOH OpraHM3aUMH 
HayKH, n o  THny n p n 6jiHacaeTca k CHCTeMaM AWCKpeTHbiM.
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KaK yxe roBopnjiocb, npn BHyrpeHHeM xcctkoctm CHCTe- 
Mbi o t6op 3JieMeHTOB b neM ocjia6jien, TaK KaK 3aTpyziHeHO 
mx CBo6oAHoe nepeMemeHMe. B ynpaiyieHMecKOM oTHomenMM 
opraHM3auMfl HayKM npn6jiMxaeTCfl k xecTKOMy TMny, cne- 
AOBaTejibHO, yxe no OAHOMy 3TOMy ot6 op ee sjicmchtob 
Ha p33JlMMHbIX ypOBHHX (cOTpyaHMKM, yiipeXJlCHMH) HeCKOJlbKO 
3aTpynHeH, b nepByio owepejib — cooTBeTCTHyiomMM 3a&aiiaM 
nojxd op  KaapoB. 3tm Tpy;uiocTH B03pacTai0T eme 6ojibuie 6jia- 
roAapa ciia6oMy npoHMKHOueHMK) h xcctkmc cmctcm bi (3Aecb —  
MHCTMTyTbi) oT6Mpaiomero (t)aKTopa, r. c. ajieKBa i hom kpmtmkm 
HayqHbix pe3yjibTaTOB, TaK k l \k  coTpyuHMKM m mx pa6oTbi KaK 6bi 
npMKpbiTbi Bceft CMCTeMOM ywpexaeHMfl b ueJioM1). Kohkpctho 
Mbi 3HaeM, HaCKOJIbKO TpyjlHO IipOBOAMTb B HMX BHyTpeHHMM 
ot6op KaapoB. Pa6oTa ojiHoro coTpyoHMKa jxaeTCfl na peueH3Mio 
ApyroMy coTpy^HMKy, tot, He xejiaa nojiBojiMTb .apyra mjim 060- 
CTpHTb OTHOiiieHMH c BparoM, npM3iiaeT ee .aocraTOMHO uchhom. 
OjiHOBpeMeHHO, He xejiaa npocJibiTb njioxMM peu,eH3eHTOM, oh 
o6fl3aTejibiio naxo^MT b hcm HejiocTaTKM. M Bee 3to — ne3aBMCM- 
mo ot peajibHOM ueHHocTM caMOM pa6oTbi. B pe3yjibTaTe oueHKa 
MHOrMX pa60T OKa3bIBaeTCfl HMBCJIMpOBaHHOM. BblAejIMTb LieHHbie 
OMeHb Tpyztfio, a 3to, ecTecTBeiiHO 3aTpyzuiHeT m ot6op KajipoB.

M exjiy TeM no,a6op Kanpon — o/iHa M3 naxHeMinnx npo6jieM 
B OpraHM3ailMM HayKM, TaK KaK 3(j)(l)eKTMBHOCTb CMCTeMbi 33BMCMT 
ot Tpex (J)aKTopoB: KaMecTBa 3JieMenTOB, mx KojinnecTBa w o6meM 
CTpyKTypbi CMCTeMbi. KawecTBeHHO bucokmm cocTaB Ka^poB —  
OflHO M3 OCHOBHbIX yCJIOBMM 3(JxJ)eKTMBHOM pa60TbI HayHHbIX 
yMpex^eHMM. PemeHMe stom npo6jieMbi — oaho m3 ochobhmx 
ycjiOBMM nOBbimeHMfl 3(j)(j)eKTMBHOCTH HayKM. ( . . . )

MHe AyMaeTCfl, mto B axnaTaK xe mMpoKaa w 6bicTpaa ny6jiM- 
KailMfl no B03M0XH0CTM BCeX pa60T, 3aBepilieHHbIX B HayMHbIX 
yMpexACHMflx. 3 t o  o6ecneMMBaeT 3(JxJ>eKTHBHyio o6paTHyio CBH3b 
B BM^e He3aBMCMMOM KpMTMKM CO CTOpOHbl M, CJieAOBaTeJIbHO, 
npaBMjibHWM flajibHeftniMM ot6op  3tmx pa6oT. CMCTeMa nenaTM 
AOCTaTOMHO AMCKpeTHa no TMny, w ot6op , t . e. HayHHaa oueHKa 
pa6oTbi, b pe3yjibTaTe TaKofi kpmtmkm npoMCxo^MT Jierne w 6ojiee 
oG'beKTMBHO. A  B03M0XH0CTb oGljeKTMBHee OT6MpaTb XOpOLUMe 
p a6 o™  n03B0JiaeT m jiyMme oueHMBaTb co3,aaK)mne mx Ka^pbi. 
CjieAyeT n03T0My, BepoHTiio, neMaTaTb a  a x e  cpaBHMTeJibHo cjia- 
6bie p a6 o™  (nycTb b coKpameHiioM BMjie) —  xoth 6bi ju ih

^ AHanorHHHwe hbjichhh b 6nojiorH4ecKMx CMCTeMax m o xh o  BHfleTb b 3a- 
MeA/ieHdd or6opa OpraHOB, He conpHKacajouuixcH npn mo c BHeuiHefi cpe,aoft 
(A. H. C cbcp u o b ) h, oco6eHHO, napa3MTH4ecKMX cfropM 3K3oreHHoro ( t .  e. 
co6cTBeHHO napa3MTOB) h 3HjioreHHoro (3JioKa4ecTBeHHbie HOBOo6pa30»aHHH) 
xapaicrepa, MHorwe H3 KOTOpblX 4pe3Bbi4afiHO HeycToitaHBbi bo BHeiuHefi cpejie 
(HanpMMep, cnnpoxeTbi), ho  BecbMa xn3Hecnoco6Hbi noji 3amnT0ii nopaweHHoro 
HMH OpraHH3Ma.



Hajyiexam efi mx kphthkh. 3.aecb 6bijio 6bi oGecneneHo ne3aBM- 
CMMoe MHeHMe o hmx Heo({)HuHajibHbix peuen3eHTOB M3 .apyrnx 
ynpoKaeHMft, jimmho noHTM (mjim cobccm) He 3Hafomnx aBTopa 
m oTToro 6ojiee 06'beKTHBHbix.

*  *  *

B HacrroameM CTaTbe nei*03M0>KH0 6bijio cK0jibK0-HM6yab 
iiojiho oxBaTMTb Te aKTyajibHbie npo6jieMbi pa3BMTMH HayKM, pa3- 
peilieHMIO KOTOpbix M oxeT B M3BeCTHOM CTeneHM Cn0C06CTB0BaTb 
paccmoTpehme mx c no3MUMM CMCTeMHoro no.axo.aa. Uejibin p*m 
npo6jieM ne 6bm 3aTpoHyT b crraTbe, .apyrne SbiJiH ocBemeHbi ne- 
nojino, nOCKOJlbKy npMxo^MJiocb 0.ziH0BpeMeHH0 , xoth 6bi KpaT- 
ko, ocTanaBjiMBaTbCH m na tc x  nojioxeHMHX CMCTeMHoro no.oxo.aa, 
KOTOpbie MMejiM 3HaneHHe zyin AaHHbix HayMHbix npo6JieM.

TeM He MeHee fla xe  mcpaTuc paccMOTpennbie MJiJiiocTpa- 
umm, Ha Haul B3rjiaa, n03B0JiHK>T .ayMaTb, mto cmctcmhum 
nojxxojx k npo6jieMaM opraHM3auMM HayKM M oxeT 6biTb nojie3eH 
m b nocranoBKe aKTyajibHbix BonpocoB, m b mx pa3pemenMM, 
a caMa o6man Teopwa opranM3auMM cmctcm .aojiacHa HaMTM 6oJiee 
3aMeTHoe Mecrro b HayKe.
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fl jiyMaio, h t o  5i noKa3aji b  HayKe 
opwrHHajibHOCTb, TaK KaK h c^ e jia ji o t -

KpblTHH B OTHOUieHHH 06blKH0 BCHHbIX 

npenMeTOB.

H.Jlapeun

B ee^ eH H e

B XM3HH KaamoM ecTecTBeHHOM HayKM nacrrynaeT TaKoe 

BpeMH, Koiyja npocToe onHcaHHe, iaiaccn(l>nKauna HBJienHft hjih 
.naace 3KcnepMMeHT craHOBHTca HCAOcraroHUbiMM h HannHaioT 

Bbwe^HTbca b oco6biw, caMocrroHTejibHbirt pa3.ae.Ji jiorMnecKHe 
MeTo^bi, b nepByio onepe^b MaTeMaTHHecKHe. Flo BocnoMHHa- 
hhhm Ilo jia  J la^apra , Kap.n MapKC CHHTaji, h to  HayKa TOJlbKO 
Tom a ^ocTMraeT coBepuiencTBa, Koraa en yaaeTca n0.nb30BaTb- 
ch MaTeMaTMKOM. MaTeMaTHKa jiewcTBHTejibHo HBJiaeTca caMbiM 

pa3pa6oTaHHbiM pa3.aejioM cpe.au TeopeTnnecKHx mcto^ob, npw - 
MeHaeMbix b jiio6oft OTpacjiH 3Hanna. Ho k Hew, kohcmho, 
Hew36exHo npMMbiKaioT h .apyrne JiorHnecKHe nocnpoeHMa, 
o6mwe m h  Bcex HayK v u m  cneun(J)HHecKHe j y i n  .aaHHOH .ancun- 
nJiMHbi. TaKOBbi JiorHnecKHe npe^CTaBJienHa, jieruiHe b 0CH0By 

TeopHH OTHOCMTeJlbHOCTM B COBpeMCHHOM (j)H3HKe, pa3Hbie 4)Op- 
Mbl HCTOpMHeCKOrO MeTO^a B COUMaJIbHbIX H 6HO^OrMHeCKHX 
HayKax h t .^ .

J i n n  6wojiorHM BpeMH BbmejienHH TeopwH KaK caMocToaTejib- 
hoh OTpacjiH HacTynn.no no3>Ke, neM jx j \ h  MHornx .apyrwx ecTe- 
CTBeHHblX HayK —  MexaHHKH, (J)H3HKH HJIH XHMHH, HO OHa y x e  
BJiacTHo 3aaBJiaeT o ce6e. 3anaTKM TeopeTHHecKHx mctoaob, pa3y- 
MeeTca, B03HMKai0T 3a£o;iro .ao BbweJieHHH TeopeTMHecKOrt o6.na- 
ctm HayKM, KaK Hero-To othocmtcjibho HesaBHCHMoro h uejioro. 
B 6Ho.norHH nepBbie TeopeTwnecKHe mctohhmkh ^oiujih  .ao Hac 
b BH^e HaTyp4>MJioco4)CKnx nocnpoeHMii, MoaceT 6biTb, cJia6o

* H c t o h h h k : [1 9 6 9 b ].



060CH0BaHHbix, h o  y x e  co jiepxaB iiiH X  n o iibm cn  npoHHKHyTb  

JIOrHMeCKHMH MeTCXaaMH B CyLUHOCTb HBJieHHH XH3HH. Ho n a n -  

6ojiee nojiHbiM  B bipaxeH H eM  TeopeTH HecKoro M eToaa HBHjiacb 

b  HaMajie BTopon nojiOBHHbi XIX BeKa T eopna  flapB H H a , 0606 -  
m aiuuaH pa3H 006pa3H bie h b jich hh  H3 y x e  pa3 om ea iu n xca  BeTBen 

6n o jio rn n . Oh chjiom  cB oen  jiornK H  c o 3.aaji 3 uanne , KOTopoe 

cenMac HBjiHeTca hctom hhkom  TeopeTHMecKHx nocTpoeH H H  j y i n  
Bcex HayK o X H 3HH. Ho k 3T0My Mbi BepHeMCH HecK0jibK0 no3)Ke.

MTo6bi npaBMJTbHO oueHHTb 3naMeHMe Teopnn, HeoGxouHMo 
OTBeTHTb Ha Bonpoc —  KaKOBa ocuoBHaa 3a&aMa HayKM? Mbi 
nocTapaeMCH aaTb otbct, ho He c tomkh 3peHMa mctophko- 
coiiMajibHOH, a c tomkh 3peHMH nenocpeACTBenno pa6oTaiomero 
b new yMeHoro. He B^aBaacb b tohkocth, moxho 6biJio 6bi 
OTBeTHTb TaK: ochobhom 3a&aHeH hbjihctch pacLUHpenne 3HaHHH 
h yniy6jieHHe noHHManwa 3thx 3HaHHH. Ho mto 3HaMHT 3HaHHe 
m noHHMaHHe? Onncaunc (J)aKTOB?

riepB06bITHbIH MeJIOBCK 3HaJI, BepOHTHO, (J)aKTOB He MeHbLUe, 
MeM coBpeMeHHbiH yMeHbiH, ho sto  6bijin He Te (J)aKTbi, h oh 
noHHMaji hx ne TaK, KaK coBpeMeHHbifi yMeHbiM. Oh, MoxeT 
6bITb, BH£eJI 60^ blue XHBOTHbIX H paCTeHHH, MeM COBpeMeHHbIM 
6HOJIOr, HO OH BH^eJI OflHHX H TeX x e  XHBOTHbIX, CBOHCTBeHHbIX 
MecTy ero oSHTaHHH, 3Haji hx noBajiKH h BHCiiwocTb, He BiiHKaa 
B 3aKOHOMepHOCTH MX XH3HM, B MX BMJIOBOM COCTaB M T. JX. Rfln 
yMeHoro x e  Baxno He TOJibKO oiiHcaHMe (J)aKTOB, ho m Bbi- 
HCHeuHe cBH3eii Meacny hhmm, BbiHBJienne 3aKOHOMepHOcrreii, 
onpe^eJiaiomHx, HanpMMep, b 6M0Ji0rMM 0CH0BHbie hbjichmh 
XM3HH, pa3BHTHH H CMepTM. OnMCaHMe —  3TO JIHlilb nyTb K HHM. 
A paciiinpeHHe onncanMa —  npejinocbijiKa k noHHMaHMio cfraK- 
tob h k ycTaHOBJieHMK) CBH3eii Mex,ay hmmm. BpaM c noMoiubio 
(JjonenjiocKona cjibiniMT inyMbi cepnua, ho Mepe3 (jjoneHjiocKon 
mx MoxeT paccjibimaTb w xyaoxHHK, a TeM 6o.nee My3biKaHT. 
OAHaKO BpaM onpeaejienHbie uiyMbi pacniMcjjpoBbiBaeT KaK no- 
Ka3aTe;ib nopoKa cepAua, Mero hh xyzjoxHHK, hh My3biKaHT 
He Moryr QaeJiaTb.

TaKHM 06pa30M, 0CH0BHaa 3a£ana nayKH — nojiyMeHHe 
MaKCHMaJlbHOM HH({)OpMaUHH O TCX HBJieHHHX, KOTOpbie H3yHaiOT, 
a b 6M0ji0rHM — nojiyneHHe HH(J)opMauHH o HBjienMHx xh3hh. 
Ho jxeno b tom, mto HH(J)opMauHio Mbi noJiynaeM no 6ojibuieit 
MacTH b 3aiUH(J)p0BaHH0M BMne h Kax^biH pa3 ao^xhw  noA6npaTb 
HOBbie kjhomm jxjih pemeHMH 3a^aM, nocTaBjieHHbix npnpojiOH. 
W b oTJiHMHe ot uiKo^bHOM 3aj*aHH HaM jiajieKo He Bcer^a 
H3BecTHbi npaBHJia h x  pemeHMH. MTo6bi HaiiTH HeH3BecTHoe, 
npnxojiHTCH ne TOjibKO npoaejibmaTb onpejieJieHHbie acmctbmh, 
ho 3aMacTyio h npnjiyMbiBaTb MeTojibi, KOTOpbie o6ycjiobht Hauin 
JieftCTBHH.
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OaKTbi b ne06pa60TaHH0M BHjie —  3to eme oneHb HenojiHaa 
MH({x)pMauna. 3 to  jierKO noHHTb, ecjin 3a^aTbCH BonpocoM: 
Jiynme jih cJibimaT cnenbie, MeM 3paMne? CymecTByeT MHenne, 
mto ohh CJibimaT jiyMme. O^HaKO HMeioTCH npaMbie yKa3aHHH 

Ha to, mto 3to He TaK. CjibimaT ohh, KaK npaBMjio, He JiyMme, 
mjim, ecjin pa3nn ua h ecTb, to 0Ha Mpe3BbiMaMH0 Majia. Ho 3aTo 

ohh ropa3.uo jiynme noHHMaioT to, mto cJibiuiaT. 3paMHM TaK 
x e  cjibiuiHT jierKne rnarn, KaK h cjienon, ho BTopoft pa3JiHMaeT 

He3naMHTejibHbie orreHKH b marax .aByx jno/ieM, mto ne b coctoh- 
hmm oaejiaTb o6biMHo nepBbiM. Kohcmho, y cnenbix TaKoe yMenne 
nepepa6aTbiiiaTb nepBHMHyio MHcJjopMaumo BbiHyxaenHoe: 3thm  
OHM B03MemaK)T OTCyTCTBHe 3pMTeJlbH0M MH(j)OpMaUHH.

3 t o t  npMMep hc cnyMaeH. Ecjim Mbi cpaBHMM (fraKTHMecKHe 
3HaHMH flapBMHa m 3HaHMa r. tie OpM3a b t o t  nepHo,a, Kor.ua n o - 
CJie^HMM c o 3AaBan cbo io  MyrauMOHHyio T eopn io , t o  H ecoM H enho, 
mto o 6lumm ypoBeHb 3HaHMM y  jxe OpM 3a, ecjiM He n o  o 6i>eMy, t o  

n o  KaMecTBy, 6biji 6o jib ine. H  Bee x e  nocjie^oBaTeJiM jxt O p n 3 a  
Qaejia/iM M3 o tk p h tm h  MyrauMOHHoro n p o u ecca  Te jiorMMecKM 
HeBepHbie BbiBo^bi o  b osm oxh octm  n paM oro  06pa30BaHMa bm^ob 
6e3 OT6opa, KOTOpbix H 36exaji flapBHH Giiaronapa J iornnec- 
Koii CMJie CBoero yMa, xoth  m npM MeHbmeM oG^eMe 3HaHMM 
O HBJieHHHX M3MeHMMBOOTH.

BMOJiorna, M oxeT 6biTb, 6oraMe (J)aKTaMM, MeM 60JibLUMHCTB0 
.apyrnx ^HCUMnjiHH. 0.uho onMcaHHe cotch twchm bh^ob xm - 
bothwx h pacTeHMii y x e  C03.aaeT 6oraTeHmyio coKpoBMmHMuy 
4>aKT0B. Ho MH(J)opMauMa, nojiynaeMaa b Gmojiofmm, ncnojib3o -  
BaHa em e  oMeHb HenojiHO. HanpMMep, o6uiHpHoe m no.apo6Hoe 
onncaHMe bhjiob ^o npMMeneHMa cpaBHMTejibHoro MeTo.ua (cpaB- 
HHTeJibHaa aHaTOMMa) .aaBajio naM 3HaHHii ropa3.uo MeHbme, 
XOTH KOr.Ua Mbi BB0J1MM 3T0T MeTOH, CaMHX (J)aKTOB, KOHeMHO, 
ne npM6aBJiaeTca. HecoBepmenHbi eme m MeTo^bi 3KcnepMMeH- 
Ta, KOTOpbie, KaK npaBMJio, .aaioT HaM MH(^opMauMio, 3a penKHMM 
MCKJIIOMeHMHMM, B 3aiUM({)p0BaHH0M BM^e.

3HaMHT, 3anana TeopeTMMecKoii GnojiorMM —  3to HaM6ojiee 

nojiHoe Mcn0Jib30BaHMe MH(J)opMauMH, KOTopyio nojiynaioT ca - 
MblMM pa3H006pa3HbIMH MeTO^aMM BO BCeX OTpaCJIHX 6M0JI0rMM. 
n o  cymecTBy, OHa ananorHMna 3ananaM TeopeTMMecKon 4)M3MKM, 
m e MHor.ua HeMHorne HOBbie o6napyxeHHbie hbjichmh 3acTaBjia- 
iot nepecrpaMBaTb uejioe 3^aHMe TMnoTe3, nocrrpoeHHbix n o  hhx. 
HanpMMep, TaKOBbi 6buiH (fraKTbi, o6napyxeHHbie b onbiTax 

ManKejibCona, nocjiyxMBm ne o^hmm m3 nocjie^Hnx tojimkob 
K nepeCTpoftKe HblOTOHOBCKOil (J)M3MKH M K C03^aHMK) TeopMM 
OTHOCMTeJIbHOCTH. MmCHHO HOBbie ({)H3HHeCKHe npe.acTaBjieHHH 

npMBeJIM He TOJibKO K peBOJIIOUMM B CaMOft (J)M3MKe, HO B 3Ha- 
MMTeJIbHOM CTeneHM 06yCJI0BMJIM peBOJIIOUMIO B COBpeMeHHOM



TexHHKe, co3^ann pan npeanocbuioK win Mcn0Jib30Banna aTOM- 
hoh 3HeprMM m apyrnx ocuoBannbix Ha (J)H3HKe pa3Ae.noB 
b np0H3B0jicTBeHHbix npoueccax.

Hano CKa3aTb, mto Twn Mbimjienwa, Bbipa6aTbiBaiomnHCH Be- 
KaMH, oneHb Macro 3aTpy^HaeT pa3BHTMe HOBbix TeopeTHMecKnx 
nyren w nepexoA k iuhpokhm o6o6iueHHaM ot npocrroro onnca- 
TejibHoro MeTo.ua. H3bcctho, c kbkhm TpyaoM npo6wBana ce6e 
Aopory o w a  H3 cpaBHHTejibno MOJiOAbix w HaH6o.nee crpornx 
h TeopeTHMecKnx no CBoen cymHOCTH o6jiacTen GnojiorHH —  
reHeTHKa. OTKpbiTne Tperopa MeHAejia He 6buio 3aMeMeno, He- 
C0MHeHH0, ne TOJibKO noTOMy, mto ero craTbio MHTaji y3KHH Kpyr 
yMenbix, ho h n0T0My, mto jinuib oMenb HeMHorne Swojiorw Toro 
BpeMeHH MorjiH 6bi npaBHJibHo oueHHTb ee. ripw npaBHJibHOH 
oueHKe 3Toro oTKpbiTHa 6nojiorH AOJiXHbi 6bi;iH 6bi o6paTHTb 
BHHMaHwe Bcero Mwpa Ha hobwh 6ojibmoft mar, cAeJiannbin 
B paCKpblTMH CyiUHOCTM XM3HeHHbIX aBJieHHH. H  eCJ1H CpeAH 
^ecHTKOB, Hec0MHeHH0 MHTaBLUHx craTbio MeHAejia SnojioroB 
He Hauuiocb hh oAHoro TaKoro, to  sto yKa3biBaeT, KaKOM 
pe^KOH 6bi.na cnoco6nocTb k noHMMaHHio Aaxe yxe  CAejian- 
Hbix oTKpbiTMH. Bo.nee Toro, b Hanajie namero BeKa, Korzja 
AocTnxenHa reHeTHKH CTajin iiinpoKo H3BecTHbi 6jiaroAapa no- 
BTOpHOMy OTKpblTMIO 3aK0H0B MeHACJIH JXQ OpH30M, KoppeHCOM 
h MepMaKOM, 3Ta KaK 6yzrro yxe 6eccnopno 3KcnepHMenTajibH0 
40Ka3annaH h jiorHMecKH acHaa KapTnna HacjiencTBeHhbix 3aKo- 
hob Bee x e  Bbi3Bajia 6ypnoe conpoTMBjieHne co croponbi MHornx 
H3BecTHbix GnojioroB.

B 1930 r. b OKc({)opue Bbiuuia Kunra «reneTHMecKaa Teopna 
ecTecTBeHHoro oT6opa» Bbmaiomeroca anniHMCKoro MaTeMaTHKa 
P. Onmepa, 3aHaBiiieroca 6H0ji0rneH. B Hen Onuiep CAejiaji 3a- 
MeMaHHe, eme 6o.nee apKo noKa3biBaioLuee h orpoMHbie bo3mox- 
hoctm TeopeTHMecKoro MbiuuieHHa, h 0.aH0BpeMeHH0 HenojiHOTy 
ero Hcn0jib30BaHHa 6nojioraMH. Oh yKa3aji, mto, no cyme- 
CTBy, jouia (jjopMyjinpo Banna 3aK0H0B, oTKpbiTbix MeH^eJieM, 
He 6bi.no Heo6xojiHMocTM a axe b 3KcnepHMenTax, npoBe^eH- 
Hbix 3tmm KpynHeHuiHM HCC.neAOBaTe.neM. Hainn o6biAeHHbie 
3HaHna, KOTopbie nojiynaeT KaxAbin B3poc;ibiM mcjiobck H3 x h -  
TeHCKHX Ha6jHOAeHHH, npM npaBHJlbHOM MX 0C03HaHHH 6bU1H 6bi 
JlOCTaTOMHbl, MT06bI C(})OpMyJIHpOBaTb reHeTHMeCKHe 3aK0HbI.

>D[eHCTBHTe^bHO, Mbi Bee 3HaeM, mto pe6enoK b cpeAHeM 
nojiynaeT npn6.nH3HTe.nbH0 crojibKo x e  HacjieACTBennbix npH- 
3HaK0B ot OTua, KaK h ot MaTepn. H 3to nepBaa npe^nocbuiKa. 
Bo-BTopbix, Mbi MacTo bh ah m , mto pe6enoK nojiyMaeT cboh 
npH3HaKH He HenocpeucTBeHHo ot OTua, a, cKaxeM , ot Ae- 
Aa. M3 3Toro HeTpyAHo CAeJiaTb bm boa , mto Aannbitt npH3HaK 
B CKpblTOM BHAe HaXOflHJICH H y OTua, HO 6bIJ1 KaK 6bl npHKpblT 
ApyrnM, aHajiornMHbiM eMy npM3HaKOM h BbiHbipHyji 3aTeM jinuib
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b TpeTbeM noKojieHHM (cMMTan 3a nepBoe noKOJieHHe AeAa). Bot 
3tmx AByx npeAnocbiJioK 6buio 6bi y>Ke ji0CTaT0MH0 , mto6h  
npHHTH k BbiBojiy, mto o6biMHo y MeJioBeKa (^a m y Apyrnx opra- 
hh3mob, BepoflTHo) KaacAbift npM3naK npeACTaBjien no KpanneM 
Mepe AByMH 3aAaTKaMM — ot MaTepn m ot oTua, npn MeM oamh 
H3 hmx MO>KeT noAaBjiHTb co6om Apyrofi. KopoMe roBopa, sto  
03HaHaeT amnJIOMAHOCTb reHOB H B03M0aCH0CTb AOMMHMpOBaHMH 
OAHoro npM3iiaKa HaA ApyrMM. A  OTCfOAa ecrecTBeHHo BbiTeKaioT 
h Te MMCiiennbie otholhchmh, KOTOpbie noJiyMMji MeHAejib ajih 
oahom napbi npM3HaK0B.

TpeTbeM npeAnocbuiKOM hbjihctch t o  Ha6jnoAeHMe, mto pe- 
6eH0K nojiyMaeT npM3HaKM pa3Hbix opranoB (u b c t  nia3, (J)opMa 
Hoca mjim u b c t  bojioc  m t .  a . )  He3aBMCMM0 A p yr OT Apyra. 
TaK, uBeT nna3 cw h  MHorAa nojiyMaeT o t  OTua, a BbiomwecH 
Bojiocbi — o t  MaTepM. flpyroM pe6eH0K b stom  ceMbe Mo>KeT 
nojiyMMTb u b c t rjia3 o t  MaTepM, a rJiaAKMe b o jio cbi o t  OTua mjim 

06a npM3HaKa o t  OAHoro poam tcjih . 3 t o  yace AaeT 0CH0BaHHe 
ajih  npeAcraBJieHMH o He3auMCMM0M HacJieAOBaHMH HenapHbix 
npM3HaK0B, k KOTopoMy npMmeji MeHAeJib. KopoMe roBopn, Bee 
OCHOBHbie 3aK0HbI MeHACJIH TOMHO MblCJIHluHfi MeJlOBeK, MMen 
JiMiub o6biMHbiM acMTeftcKMM onbiT, Mor 6bi A0CTaT0HH0 yBepeHHo 
BbiBecTM Aaace m 6e3 3KcnepMMeHTa. Peajibiio, 0AHaK0, bch Ha- 
yMHan aTM0C(J>epa Toro BpeMeHM npennTCTBOBajia 3T0My, m Aaace 
cnycTH 35 JieT HayMHbiM noABMr M ch ac jih  6bui noHHT He BceMM.

KoHeMHo, yace a/ih 6ojiee jxe re u ib H b ix  reneTHMecKMx 3aKOHOB, 
KaK, HanpMMep, ajih ycTanoBjieHMH cuenjieHMH reHOB, HaxoAH- 
LUMXCH B OAHOM XpOMOCOMe, MJIM A^H BblHBJieHMH npMHUHnOB 
reneTHMecKoro onpeAeJieHMH nojia oahhx acHTeficKHx Ha6jno- 
AeHMM noAodHoro poAa 6buio 6bi neAOCTaTOMHO. Ho h yace 
CKa3aHHoe noKa3biBaeT, KaK bcjimkh B03MoacHocTM npHMeHeHMH 
MeTKOM jiorMKH Aaace b bhhchchmh npHHUMnnajibHo HOBbix 3a- 
KOHOMepHOCTeM aCM3HM npM CaMbIX MMHMMaJIbHbIX (J)aKTMMeCKHX 

npeAnocbuiKax. W  3tot npMMep He cawhmmch.
KaK roBopnjiocb, 3aAaMa HayKH — sto nojiyMeHMe Han6ojib- 

UieM MH(J)OpMaUMM M3 HaMMeHbLUero KOJIMMeCTBa 4>aKTOB. Ho 3TO 
He npocTo MH(t>opMauMH, a co3AaHMe onpeAejieiiHbix KonuenuHM, 
OnpeAeJieHHbIX CMCTeM B3IV1HAOB, BblACJieHMe TOMHbIX 3aK0H0Mep~ 
HOCTeM, n03BOJlH!OmMX C eAHHOH TOM KM 3peHMH nOHHTb caMbie 
pa3Hbie HBJieHMH, M He TOJlbKO nOHHTb, HO H 0BJI3ACTb MMH.

n o  He6y ABMacyrcH 3Be3Abi m njiaHeTbi; HecK0jibK0 MHaMe 
npoxoAMT nyrb KOMeTa. Bo3AymHbift map noAHHMaeTCH b B03Ayx; 
peKa njiaBHo TeMeT k Mopio; b Mope mcajichho BbinaAaioT ocaAKH, 
o6pa3yn 3a Aojirne anoxM MomHbie cjioh ocaAOMHbix nopoA; 
KaMenb cpbiBaeTCH c o6pbiBa h Bee 6biCTpee naAaeT b nponacTb, 
a nyniMHKa mhtko njiannpyeT m MeAJieHiio cnycKaeTcn Ha 3eMJiio.



B npouecce sbojiioumm y mulum pa3BMBaioTCfl oneHb tohkmc 
jianKM, a y cjiOHa orpoMHbie, n a xe  no cpaBHeHMio c ero 6ojibuiHM 
TeJioM, TyM6oo6pa3iibie kohcmhoctm. >KMBOTHbie Ha noBepxnocTM 
cyuiM HJHKoraa ne jiocTMraioT TaKMx 6ojibuiMx pa3MepoB, KaK 
06HTaTeJIH Mopfl —  TMraHTCKMe KMTbl, KaJIbMapbl.

Mto o6mero mokjxy stmmm caMbiMM pa3jiMMHbiMM (J)aKTaMM? 
06mee to, mto Bee ohm b tom mjim mhom Mepe 0CH0BaHbi 
Ha BceMMpnoM TflroTeiiMM, Mepe3 Bee stm (fraKTbi, nepeaneTaacb 
c ApyrMMM 3aK0H0MepH0CTHmm, npoxojiHT e^MHafl Bceo6maa 
3aK0H0MepH0CTb BCeMMpHOTO THrOTeHMH.

Jinn TeopeTMMecKOM nayKM xapaKTepHo BbiHBJieiiMe TaKMx 
naM6ojiee o6lumx 3aK0H0B. 3 to  KaxeTCH HCHbiM m npocTbiM, 
m Bee x e  b coBpeMeiiHOM HayKe, me pa6oTaioT MiioroiiMCJieH- 
Hbie TajiaHTJiMBbie MCCJiejjOBaTejiM, 3aHMMaiomHecH KOHKpeT- 
HbiMM SKcnepMMeiiTajibiibiMM MCCjieAoiiaHMHMM (mjim pemeiiMeM 
CpaBHMTCJIbHO MaCTHbIX TCOpeTMlieCKMX 3a&aM), TaKMe UIMpOKMe 
o6o6meHMH HeJierKo npo6MBajoT ce6e .aopory. BnpoiieM, TaK 
6buio, no-BMjiMMOMy, Bcer.ua, no KpaMHeM Mepe b 6jiM3KMe 
HaM nepMo^bi BpeMeiiM. BcaKMe uiMpoKMe o6o6 iuenHfl mmch- 
ho 6JiaroAapa cBoefi uiMpoTe y oahmx Bbi3biBajiM BHyTpeHiiee 
conpoTMBJieiiMe, jxpyrMM Ka3ajiMCb cjimuikom npeTeHuno3HbiMM, 
a TpeTbM HaxojiMJiM mx Hepecnyp a6cTpaKTHbiMM, TaK KaK MeM 
uiMpe o6o6meiiMe, TeM Menee omymaioTCH b HeM oT^ejibHbie 
KOHKpeTHbie 4>aKTbi. a  y qeJioBeKa, npMBbiKmero MbicjiMTb mctko 
m omymaTb BemecTBeHHyio ochoby Toro, mto oh M3yMaeT, Ta- 
KaH a6cTpaKUMfl HepenKo co3j*aeT npejurraBjieHHe o 6ecnji0£H0M 
m 6ecnpenMeTH0M 3anHTHM.

5IpKMM npMMepOM B STOM OTHOUieHMM HBJ1HIOTCH HeKOTOpbie 
CTpaHMUbI M3 MCTOpMM OTKpblTMffc R .  M. MeH^eJieeBa. AKa^eMMK 

n .  Bajib^eH nMmeT, mto fl. M. MeHnejieeB «ne ocTaHaBjiM BaeTCH 

Ha AeTajiax, a HiueTuiMpoKMx r0pM30HT0B b HayKe. BcMaTpMBaacb 

b ero xMMMMecKMe HayMHbie pa6o ™ ,  Mbi He HaiineM hm ot- 
KpblTMfl KaK0M-HM6yAb 3aMeMaTeJIbHOM peaKUMM, HM OTKpblTMH 

M OnMCaHMfl HOBbix COejlMIieHMMi —  CnOKOMHafl M npOAOJIXM- 
TeJibHaa SKcnepMMeHTajibHaa pa6oTa He cooTBeTCTByeT cKJiaay 

ero yMa, ho 3aT0 oh MacTep o6o 6meiiMfl m cMCTeMaTM3auMM, 
OH BHOCMT rapMOHMIO M 3aK0H0MepH0CTb B xaoTMMecKoe MHO- 
XeCTBO OTUeJIbHbIX $aKT0B. E ro  Hpy3bH-XMMMKM HeOJIHOKpaTHO 

BbipaxajiH coxajieiiM e, mto oh otxoamt ot SKcnepMMeHTajibiibix 

MccJiejioBaHMM, m AaBajiM coBeTbi 6pocMTb “TeopeTMMecKMe cne- 
KyJIflUMM,> M 3aHHTbCH fleJIOM*. OlIM, HeCMOTpfl Ha CBOM MHOraa 
BblCOKMM HayMHbIM ypOBdlb, HeCMOTpfl Ha 6jIM3KOe 3HaKOMCTBO 

c MeiiaejieeBbiM, He npenBMjieJiM m He npencraBjiHjin, mto ero  

pa6o ™  6ynyT HeM3MepMM0 3iiaMMTeJibHee Tex MacTHbix, xoth 
TOXe Iie06X0AMMblX MCCJie.aOBaHHM, KOTOpbie npOBOAMJIM OHM.
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TaKoe oTHomeHHe xapaKTepHO b KaKow-To Mepe ko BceM 
6ojibiiinM rnnoTe3aM, b MacTHocTH b 6nojiorHH, h6o  co3naeTca 
oiuymeuHe Toro, mto mcjiobck He 3anHMaeTca uejioM. M TeM 
He MeHee TeopeTHnecKoe HanpaBjieHHe b 6nojiorHH yBepeHHo 
npo6wBaeT ce6e .aopory.

HecKOJibKO necHTHJieTHM Ha3a^ MaTeMaTHHecKne pa6oTbi 
b Ghojioh ih TpyaHO 6biJio 0ny6jiHK0BaTb. Tenepb ohm CTajiH n o 
MTH MojiHbiMH. OnnaKo Ha^o 3aMeTHTb, mto jxo chx nop 6ojibme 
HOBepna BCTpenaioT TeopeTHMecKHe pa6oTbi, KOTOpbie KacaiOTca 
MacTHbix BonpocoB hjih CHa6 )KCHbi /^ocTaTOMHO ycrpamaiomHM 
MaTeMaTHMecKHM annapaTOM. B t o  x e  BpeMH ochobw ninpo- 
KHX TeopeTHHeCKHX HCCJiejlOBaHHH nOMTH BCema OTHOCHTeJlbHO 
npocTbi. KaK npaBHJio, 3To KaMecTBeHHO HOBaa TOMKa 3pe- 
hhh, K0T0paa n03B0jiaeT cBoeo6pa3Ho o 6o6mHTb (J)aKTbi h Jiniub 
na cjie^yiomeM 3Tane ^aeT B03M0XH0CTb mnpoKoro npHMenenHH 
ee b KOHKpeTHbix o6JiacTax hjih oGiunpHoro pa3BHTHH c no- 
Mombio MaTeMaTHMecKoro annapaTa. Kaxnaa H3 3thx c topoh  
aiyiaeTca b paBHon crrenenH hco6xoahmoh h BaxHoii. Ecjih Mbi 
noAMepKHBaeM 3HaMeHHe npHHunnnajTbHbix KaMecTBennbix no.a- 
XOJIOB, TO TOJlbKO nOTOMy, MTO OHH HaH60Jiee HaCTO BCTpeMaiOT 
conpoTHBjienne ^ a x e  cpejiH cneunajiHCTOB h jno.aeM c 6ojibniHM 
HayMHbiM onbiTOM.

B HCTOpHH 6H0J10rHMeCK0H HayKH MaCTO BHJ1HM, MTO 3a£Ojiro 
RO pa3BHTHH KaK0H-JlH60 3HaMHTeJIbHOft TeopHH y x e  HMeiOTCH 

npe^nocbiJiKH juih ee co3^anHa, ho c jia6oe  pa3BHTHe jiothmcckhx 
MeTo^oB M em aeT ee o tkp u th io  (KaK 3t o  yKa3an P. Onrnep 
b oTHomeHHH 3aKOHOB T. MeHaeJia) hjih x e  y x e  HaMeHaBinaacH 
Teopna npoxo^H T He3aMeneHHOH.

TaK, HanpnMep, aKaaeMHK JI.A. O p6ejiH yKa3biBaji, mto, 
H3yMaa o6Manbi MyBCTB b o 6JiacTH 3peHHa, ({)H3HOjior lepHHr 
0606LUHJI HeKOTOpbie (J)OpMbI B3aHMOHeHCTBHH B HepBHOH CH- 
crreMe b BHjie npnuuHna oTpnuaTejibHon HHjiyKUHH, no3xe 
c({)opMyjiHpoBaHHoro naBJiOBbiM b 6ojiee o6men (J)opMe b ero  
ynenHH o Bbicinen HepBHOH ^eaTejibnocTH.

Eme 6ojiee HHTepeceH npHMep H3yneHHH a^anTaunoHHo- 
ro cHH^poMa KaHaacKHM yMeHbiM r&HCOM Cejibe, co3^aBixiHM 
yMenne o «CTpecce». Oh nnmeT, mto, no cymecTBy, pa3BHTbie 

hm npejiCTaBjieHHH Bnojine m oxho 6biJio C({)opMyjiHpoBaTb eme 

b XIX BeKe, t . e. noMTH uejibiM ctojicthcm  panee. A b Hame BpeMH 

jouih HayKH 3to  Kojioccajibnbift nepnon. Cejibe yKa3biBaeT, mto
JXJIH yCTaHOBJieHHH 3aKOHOMepHOCTeH, OTKpblTbIX HM, AOCTaTOMHO
6bijio 6bi o6meH3BecTHbix Ha6jno^eHHH 06 0flHHaK0B0M hcxoh- 
hom Hanajie pa3jiHMHbix 3a6ojieBaHHH h oneHb 3JieMeHTapHbix 
onbiTOB, jouih npoBe^eHHH KOTOpbix noTpe6oBajiHCb 6bi hcm ho- 
thm 6ojiee cjioxH bie hHcrpyM ehtu, neM CKajibnejib h h o xh h u h .



JIonmecKne npe,unocbuiKH jx j i r  co3,u3Hhh tsk h x  npe,ucT3BJTeHHH 
T3Kxe yxe HMejrncb. 0,uh3ko, n 0-BH,uHM0My, bch aTMOc^epa 
Toro BpeMeHH eme He cnoco6cTBOBa^a P33Bhthio T3khx 0606- 
maiomnx B3rJTH,uoB hjth, m oxct 6biTb, c p ew  HeMHoroHHCJieHHbix 
Tor.ua BpaMew h (J)H3HojioroB 0TcyTCTB0Bajia JTHHHOCTb, noAo6H3H 

TaHcy CejTbe, ckjiohhsh k TeopeTHnecKOMy o6’be,uHHeHHio cTOJTb 
pa3HOpO^HbIX HBJICHHfi. Hccomhchho, HTO MHOrHe TeopHH co- 
3peBaiOT h «hochtch b B03^yxe», ho Bee xe , b k3Koh-to Mepe, 
MOMeHT HX B03HHKH0BCHHH 33BHCHT H OT H3JIH4HH OTfleJTbHblX
Hccjie^oBaTejiew, cnoco6Hbix paHee APyrnx ccjjopMyjrnpoBSTb
^aHHbie B3rJTH^bI.

ripHMep c TaHCOM Cejibe, ecjin oh b .uaHHOM cjiynae npaB, 
hbjihctch, M oxeT 6biTb, KpaHHHM, nocKOJibKy 3^ecb, no ero MHe- 
hhk), rnnoTe3a Morjra B03HHKHyTb no4TH Ha ctojtcthc paHbiue. 
Ho tcm He MeHee otk jiohchhc cpokob bo3hhkhobchhh rnnoTe3bi 
h oco6eHHo b 6nojrornn, r^e TeopeTHMecKoe MbiniJieHHe, KaK 
Mbi y x e  yKa3biBajin, pa3BHT0 6buro cjra6ee, hcm b 6ojree tohhmx  
HayKax, BnojiHe B03M0XH0 no# bjihhhhcm cjrynaHHbix npHHHH, 
B TOM HHCJie H JIHHHbIX 0C06eHH0CTeH HCCJieflOBaTeJTCH.

K  3T0My Ha^o npn 6aBHTb eme h cjre,uyiomee: no mhchhio  
HeKOTOpbIX MaTeMaTHKOB, CaMO pa3BHTHe MaTeMaTHKH B 3Ha- 
HHTejibHOM cTeneHH onpe^ejiHjiocb tcmh HayKaMH, b K0T0pbix 
no npeHMymecTBy npHMeHHJincb MaTeMaTHHecKHe MeTo^bi. Biia- 
ro^apn 3T0My h xapaKTep caMHx mctojiob npno6peji nepTbi, 
COOTBeTCTBylOmHe T3KHM HayKaM. B 43CTH0CTH, M3TCM3TH4eC- 
KHe MeTO,ubi p33BnBBJincb 6oJiee Bcero no# bjihhhhcm CHanajia 

MexsHHKH, a 3aTeM .upyrnx oxuejroB (j)H3HKH. ri03T0My hx n p n -  
MeHeHHe b 6H0Ji0rHH 6bijio HecK0JTbK0 33Tpy,UHeHHbiM, xoth, 
HecoMHeHHO, MaTeMaTHKa KaK 36crp3KTH3H HayKa, b npHHUH- 
ne, paBHO npHMeHHMa b caMbix p33JiH4Hbix ^HCunnjTHHax. Ho, 
B03M0XH0, paCUIHpeHHe npHMCHeHHH M3TCM3THHCCKHX MCTOJIOB 
B 6H0JT0rHH npHBe.ueT K H3BeCTH0My H3MCHCHHIO JIHUa C3M0H 
MaTeMaTHKH, K P33BHTHIO MCTO.UOB, HaH6oJiee npHMeHHMbIX 

b 6noJTorHH.
O a h 3ko a6cTpaKTH0“JT0n m ecK H e MeTojibi oTm ojib  He o rp a - 

HHHHBaiOTCH o^hoh  m3tcm3thkoh, o  4CM Mbi no,upo6Hee CKaXeM 

HHXe. M B 6H0JI0rHH B03M0XHbI He BnojiHe M3TeM3TH4eCKHe, 
B COBpeMeHHOM npeACT3BJieHHH, HO BCe xe 36CTp3KTH0-Te0peTH- 

necKHe MeTojibi. Bojree K34ecTBeHHbie, K3K hx HHor^s Ha3biBai0T, 
ohh , BepoHTHO, n pH o6peTyT b HayKax o  XH3HH o c o 6oe  3H3- 

neHHe. K  3T0My ecTb cepbe3Hbie npejinocbiJTKH. f le jr o  b tom, 
4T0 6HOJIOrH4eCKHe 06’beKTbI, B 0TJIH4HC OT oG’beKTOB «T04HbIX» 

HayK, npe3BbmaHH0 pa3H006pa3Hbi n o  cbohm KOJiHHecTBeHHbiM 

noKa33TejiHM. B 6woJTorHH Ha nepBbifi nji3H H3cto BbicTyn3eT to , 
hto Mbi cew 43c ycjTOBHO H330BCM cmpyKmypou. T3K, OrpOMHOe



K0JTH4ecTB0 opraH H 3mob, o th och iu h xch  k  onpejiejTeHHbiM m n aM  
hjth KJiaccaM h BecbMa H ecx o x n x  n o  KOjTHnecTBeHHbiM noKa3a- 

TeJTHM (HaCTOJTbKO HeCXOXHX, HTO O.HHH BH^bl XHBOTHblX MOryT 
Bbir^H^eTb KaK CBoero pojxa MHHHaTiopHbie MO^ejiH A pyrn x  hjth 

KaK npeo6pa30BaHHH, HanoM HHaiomHe H ecxo^H bie reoM eTpH nec- 

KHe (J)opMbi, KOTOpbie b T0n 0Ji0n m ecK 0M o th o u ic h h h ^ ,  o,hh3ko, 
hb jih iotch  H^eHTHHHbiMH). /JeHCTBHTejTbHo, cpaBHeHHe nepen3xn 

h 3Men npn  bccm hx reoMeTpnnecKOM  p33jthhhh, n03B0JTHeT 
yCTaHOBHTb HX npHHa^IOKHOCTb K K jiaccy penTHJTHH, nOCKOJlbKy 

ocHOBHbie LTpyKTypHbie npH3H3KH hb jih io tch  Bee x e  o 6uihmh.

E m e p e3ne BHeuiHee p33JTHHHe M exay  kh tom  h Mbiuibio, KaK 
no pa3MepaM2), TaK h no h h c to  bhcuihhm  cj)opM3M. M TeM He Me- 
Hee 06a 3Tnx x h b o t h bix o th o ch tch  k 0,nH0My KJiaccy MJieKonn- 
Taiomnx h b och ob h om  nocTpoeHbi n o  o jih  oh  h to h  x e  cxeMe.

TaKHM 06pa30M, b 6nojiorHH KojiHnecTBeHHbie noKa3aTejin, 
H3HHH3H OT pa3MepOB H KOHH3H CKOpOCTbK) 06MeH3, K3K 6bl 
OCT3KDTCH H3 BTOpOM nJT3He, H60 H3 nepBblH nJT3H BblXOflHT 
oneHb cjroxHbie cxeMbi CTpoeHHH, CTpyKTypw cncTeMbi h t . j l  
3 t o  BbmBHr3eT nepe^ TeopeTHHecKon 6H0JT0rneft HOByK) 3a#3Hy 

H3yHeHHH H KJI3CCH(J)HK3UHH CHCTCM no HX CTpyKType H (f)yHK- 
UHH, 3aH34y, KOTOP3H He BnOJTHe COBna£3CT C OCHOBHblMH 
MCTO.H3MH KJI3CCHHCCKOH M3TCM3THKH.

Ho n p e x n e  neM roBopnTb n o ^ p o 6Hee o  m c to^ 3x TeopeTH- 

necKOH 6H0JT0rHH, oct3 hobhmch H eM H oro H3 ee  uejinx. Ph,h 
BonpocoB, KOTOpbie B03HHK3I0T B JIK)60H H3yKe, HCJTK3H p e- 

UIHTb 06bIHHbIMH MCT0^3MH Ha6jHO^eHHH HJ1M 3KCnepHMeHT3, 
XOTH OHH, KOHCHHO, He06x0^HMbi K3K HCXOflHblH M3TepH3JI. 

C3MbIMH npOCTblMH npHMepaMH 3^ecb HBJIHIOTCH npOueCCbl 3BO- 
jiiouhh, KOTOpbie Mbi He M oxeM  Henocpe^cTBeHHO Ha6jno^aTb 

h o  KOTOpbix Bbm yxaeH bi cyjiHTb, n o  cymecTBy, jinuib n o  koc- 
BeHHblM naHHbIM CHCTCM3THKH, naJieOHTOJIOrMM, SKOJTOrHH HJTH 

n o  H36jTK)(HeHHHM 33 Te Kp3TKHe OTpe3KH BpeMCHH, Orp3HH4CH- 

Hbie HeJTOBeneCKOH XH3HMO, H3 KOTOpbix Mbi M oxeM  yJTOBHTb 
He OcHOBHbie SBOJTiouMOHHbie n pou eccb i, a Jinuib to , hto mm 

H33bIB3eM MHKpOSBOJTIOUMeM —  M3^0fi 3BOJHOlJHeH.

EcTb m jip y rn e  n p o 6jieMbi, T 3K xe  T p y jm o  no,zw3 iomHecH 

Henocpe^cTBeHHOMy M3yHeHHio. K  hmm othochtch , H3npn- 
Mep, 6HOjrorHH HejroBeK3. 3^ecb  mm, b cym Hocrn, MorjiH 6bi

^  Tono^orMHecKH HfleHTHKHbjMH hbjihiotch  <|)Hrypbi m Tejia, KOTOpbie MOiyr 
6biTb npeBpameHbi apyr b apyra pacTHxeHHHMH m cxarMHMM, h o  h c  HapyuieHweM 
rpaHnu. HanpMMep, map mojkho  npeBpaTMTb b anHHHbiH hjih ymiomeHHbitt 

an jiH ncoua BpameHHH, h o  He b  SapaHKy ( « t o p » ) ,  TaK KaK b  nocjie/iHeM cjiynae 

hjokho HapymnTb ero  rpaHnubi, h to6h  06pa30BaTb OTBepcTHe.

2) B ee KMTa no HeKOTOpbiM jaaHHbiM mojkct jaocTHraTb 140 t , a He6ojibiuott 

MbiiUH —  14 r, t . e. km t no Becy paBeH 10 mjih Mbiiueft.



jw x e  nocTaBHTb SKcnepHM eHT, o,hh3ko M opajibHbie npM Hunnbi 
He n03B0JTHK)T np0M3B0,nHTb SKcnepHM em rajibHbie HccjreAOBaHHH, 
onacH bie jv ih MejioBeKa mjtm H apyiuaiom H e e ro  ecTecTBeHHbie npa*- 
Ba. H  3^ecb T aK xe  HaM npMxojiHTCH co3,naB3Tb T eop en m ecK H e  
nocTpoeHHH hjih  n o  aHajiorHH c .npyrMMM opraHH3M3MH, mjtm, 

b 6o jiee  cepbe3Hbix cjrynanx, onH paiom H ecH  Ha uejTbin pH# 
(J)aKTOB M3 pa3JIMMHbIX 06JT3CTCM 3H3HMH.

HaKOHeu, b HeKOTopbix c jiy 43HX TeopeTM HecKoe MbiuijieHHe 
m caM o CTaBMT nepej* H3mm TaKMe 3ajiaiim, KOTOpbie npMxojiHTCfl 

pa3peiH3Tb K3K C06CTBeHHbIMM MCTOA3MH, T3K M MCTO.U3MH 
3KcnepMMeHTa, H36jnoAeHMM.

B H3CTonm ee BpeMH TeopeTM 4ecK 3H 6M0j i0rHH, n o x a jiy n ,
H3XO/ZMTCH H3 TOM X e  ypOBHe, H3 KOTOpOM H3XO,HHJI3Cb MOJTe-
KyjiHpHan reHeTMKa ok o jto  neTBepTM BeK3 H33aji, b ro ji (1 94 4 )
BbIXOA3 B AHrjIMM KHMI'M ILIpejlH Hrepa «M tO  T3KOe XM 3Hb C T04KH 

3peHHH (J)H3MKM?». B HeM 3 BTop b n ony jinpH oft (fropMe o 6o 6iumji 

M nOABeJT MTOrM HeKOTOpblX P360T B 3TOM o6jI3CTH. Y x e  6bIJTH 
BbiHBjieHbi HOBbie 33J134M, y x e  H3Me4ajiHCb M H orne m ctoaw , 

h o  em e TpyuHO 6buro roBOpMTb o  BnojiHe c jioxm biucm ch o6ji3C th
3H3HMH, TPYAHO B TOM OTHOliieHMM, 4T0 He 6bIJTO nOJIHOrO 

e^MHCTB3 M HeTKOM p 33rp3HM4CHHOCTM OTJiejIbHblX 06jI3CTeM, 
He 6bIJTM AOCT3TOHHO HCHbl B33MMOOTHOUICHMH M yjjeJTbHblil Bee 

p33JTM4HbIX y x e  p33p360TaHHbIX MCTOJIOB MCCJie,HOB3HHH. M BCe 
x e  H3yK3 y x e  cymecTBOBajia.

B 3TOfi 6pOliIK)pe H3M, KOHC4HO, He YH3CTCH 33TpOHyTb BCe 
Bonpocbi TeopeTMnecKOM 6M0j i0rHM. M b i TOjibKO n 0CT3paeMCH 
nOK333Tb HeKOTOpbie H3np3BJieHHH H MeTOflbl, X3p3KTepHbie 
JVIH Hee, M queJT3Tb npe,HB3pHTeJTbHbie BbiBOflbl O B03M0XHblX 

nepcneKTMB3x p33bmtmh c3mom H3yKM h, M oxeT  6biTb, ee 

np3KTM4eCKMX npMJTOXCHMM.

0 6 u y ie  H epTbi HeK0T0p w x  Sn ojio rH H ecK H x T e o p m i

K  TeOpeTHHeCKOM 6MOJIOrMM MOXHO nOJlOMTH C p33HbIX 
CTOPOH. BbIJTO 6bl MHTepeCHO npOCJTe^HTb ee  p33BMTHe .H0CT3- 

T04H0 nOJIHO HCTOpMHeCKH, HO 3TO 3 ^ 3 4 3  0C063H, XOTH COBCCM 

H36eX3Tb 3TOrO BOnpOC3, KOHeHHO, HejIb3H.

B top3h , OCHOBH3H cTopoH3 TeopeTMnecKOM 6M0Ji0rMM —  ee 
c0A e p x 3HMe. M to  jxaer TeopeTHHecKaa 6M0j i0rMH 6M0JT0rM4ecK0ft 

TeopMM? K 3KMe BblBOJIbI M o 6o 6meHHH BHOCMT 3TOT nyTb 

MccjrejiOBaHMH b H3yKy o  xm3hm?
TpeTMMf Bonpoc, KOTOpblft 3^ecb B03HMK3CT: 4T0 MOXeT 

A3Tb TeopeTM4eCK3H 6HOJTOrHH JVIH peiiieHMH H3CymHbIX 3a£3H, 

CBH33HHbIX C np3KTMMeCKMMM p33,ZieJT3MH H3yKH O XM3HM, 

Me^HUMHOM, CeJTbCKMM X03HMfCTB0M M T. A.?



M , HaKOHeu, nocjrejiHHH n o nepeMHio, h o  He n o  3H3HeHHK) —  
3 to  Bonpoc o  tom , mto HOBoro M ox eT  b h cc th  TeopeTHMecK3H 

6H0JT0rHH B MeTOAbI HCCJTeAOBaHHH, KaKHe H3 HHX OHa MOXeT 

peKOMeHAOBaTb KaK b SKcnepnMeHTe, TaK h b CBoen c o 6c tb c h -  
hoh  o 6jiacTn. C ioua x e  npnMbiKaeT omchb BaxHbin Bonpoc 
o  Tex MeTO,nax h npHHuwnax, Han6ojree a^eKBaTHbix, Han6ojree 

COOTBeTCTByidUHX TeopeTHMeCKOH 6H0JT0rHH, KOTOpbie OHa MO- 
X eT  BHeCTH B o 6myK) COKpOBHLUHHUy He TOJTbKO CneuHajIbHO 

6nojrornM ecKnx, h o  h oS iuc iiayM iiux  m cto jjob  b oo6 luc.

Pa3BHTHe uejTblX p33,HeJTOB M3TeM3THKH CBH33HO C (J)H3HKOH, 
xo th  3 th  MaTeMaTHMecKHe MeTojibi BbiuiJTH jiajieKO 3a npe^ejib i
(j)H3HKH H npHMeHHIOTCH B 6H0JT0rHH, XHMHH H B pfljie JipyrHX 
H3yK.

CTaTHCTHMeCKHe MeTOAbI, B03HHKlilHe H3 HayK (f)M3HMec*- 
K oro  u n io ia , a MacTbio H3 6no jrorn n , npHMeHHioTCH Tenepb 

B pn^e ryM3HHTapHbIX H3yK H B nCHXOJTOrMH, r^e OK33bIB3K)T- 
ch Mpe3BbiMawHO BaxHbiMH juih peuieHHH KpynHbix n p o 6jreM. 
H  3£ecb  ecTecTBeHHo nocraBHTb Bonpoc: mto HMeHHo CBoero, 

KpOMe yMaCTHH B pa3BHTHH CT3THCTHMCCKHX MCTOJIOB, MOryT 
BHeCTH 6nojiornM ecKne H3yKH b o 6Lune npHHunnbi H3yMHoro 
HCCJTCAOB3HHH?

Mbi y x e  OTMenajm, mto ncropnMecKne Kopun reopeTHMecKHx 
MeTOAOB B 6H0J10rHH H3MHHajIHCbC H3Typ(J)HJIOCO(j)CKHX nOCTpO- 
chhh, KOTOpwe, no cymecTBy, 6burn oMeHb HecoBepuieHHbiMH 
nonbiTK3MH TeopeTHMecKoro p33peuieHHH 6ojrbinnx npo6jieM 
6nojrornn. H o H3n6ojiee KpynHbiM h y x e  Mpe3BbiM3HHO tomhhm 
AOCTHXeHHeM TeopeTHMeCKOH 6H0JT0rHH HBJTHeTCH HeCOMHeHHO 
A3PBHHCK3H TeopHH eCTCCTBCHHOrO 0T60p3. 06bIMHO npHHHTO, 
nonyjiHpn3npyn ,Zj3pBHH3, yK33biB3Tb H3 ero  orpoMHbie 33CJiy- 
rn b jiejre AOK333TejTbCTB3 cymecTBOB3HHH 3bojtk)uhh. Mbi x e
o6p3THM BHHM3HHe H3 ApyryiO CTOpOHy ero  p360TbI, KOTOpylO 
OH OMeHb TOMHO C(J)OpMyJTHpOBajI B CBOeH 3HKeTe. Mbi npHBO- 
JIHM BCK) 3HKeTy ,It3pBHH3, MT06bI 6bIJTO HCHee 3H3MCHHC 3TOrO 
OTBeT3.

Aim cra J^apRHiia Mapjiwa

28 M3H 1873 r. mom oTeu, •— nmiieTCbiH H.,It3pBHH3 OpeH cnc 
JXapsviH, “  0Tnp3BHjr HHxenpnBejieHHbie OTBeTbi H3 Bonpocbi,
C KOTOpblMH O . TaJIbTOH 06p3THJTCH B 3TO BpeMH B npouecce 
CBoero HCCJTeAOB3HHH K p33JTHMHbIM yMeHblM. Pe3yJTbT3TbI 3TOrO 
nccjreAOB3HHH 6buin 0ny6jTHK0B3Hbi b e ro  p36oTe «AHrjrnMCKne 
yMeHbie, hx x3p3KTep h BocnHT3Hne» (1874). B cbh3h c 3th m  
BOnpoCOM MOH OTeu nncaji: 33nOJTHHJI OTBeTbi H3CTOJTbKO 
xopoiuo, H3CKOJIbKO H 3TO TOJibKO MOr, HO JUIH MCHH HBJIHCTCH 
coBepuieHHO HeB03M0XHbiM onpe^ejiHTb OTjiejTbHbie cTeneHH».



KaK Bac o 6ynajiM?

Bbuio Jim Baiue o 6yneHMe 

HanpaBjieHo Ha Bbipa6oTKy 

npMBblHKM K Ha6jIKXaeHHK) 
MJIM HeT?

06pam ajiocb jim BHMMaHMe 

Ha yKpenjieHMe Baiuero 

3AOpOBbH MJIM HeT?

O co 6bie AOCTOMHCTBa?

DiaBHeftuiMe HejKxrraTKM?

M bjihiotch jim HanpaBjie- 

HMH BaiUMX HayHHbIX CKJIOH- 

HOCTeM BpOXaeHHblMM?

He noBHMHJiM jim Ha h m x  

KaKMe-JIM6o C06blTMH 

M KaKHe MMeHHO?

YKa>KMTe, HTO Bac >KMBO 

HHTepecoBajio?

PeJIMHiH?

rioJIHTMKa?

3,uopoBbe?

Poct. 

Pa3Mep BHyrpM iujinnbi.

ft  A yw aio , h to  Bcero, 

cK0JibK0-HM6yAb ueHHoro, neMy 

H HayHMJICH, H AOCTMr 

caM006pa30BaHMeM.

no^aBJiHJio Ha6jiK)AaTejibHOCTb, 

TaK KaK 6 blJIO nOHTM 

KJiaCCMHeCKMM.

HMKaKMX.

H eo 6yneHMe MaTeMaTMKe 

M HOBbIM H3bIK3M M OTCyTCTBMe 

py KOBO ACT B3 B ACJie Bbipa60TKM 

Ha6jIIOAaTeJIbHOCTM MJIM yMeHMH 

JIOrMHeCKH MbICJIMTb.

HecOMHeHHO BpOXAeHHblMM.

M o h  B poxaeH H an  cKJioHHOdb 

k ecTecTB03HaHMK) OKpeiuia 

m pa3BMJiacb 6jiaroAapn 

nyreiuecTBMK) Ha «BMrjie».

HayKa, a b m ojioaoctm  Jno6oBb
K OXOTe, AOXOAMBUiaH 

AO CTpaCTM.

HoMMHajibHO aHrjiMKaHeu.

JlM6epaJi mjim paAMKaji.

B m ojioaoctm  xopouiee, 
b TeneHMe nocjieAHMx 33 JieT —  

nJioxoe ( t o  ecTb c 31 roAa. —  

AM.).

6 (JjyTOB ( t o  ecTb 183 cm. —
A .M .).

22 1/4 AiofiM a (o k o jio  

56,3 cm. -  A. M.).

JX a.
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U,BeT BOJIOC. TeMHOBOJIOCblM.

U,BeT JiMua. B o 6meM 6jie,HHbiM.

TeMnepaMeHT. HeMHoro HepBHbifi. 

0H3HHeCKaH 3HeprMH M T.fl. M3 60JIbLU0r0 MMCJia COBepmeHHO 
o 6eccMjieHHbix ocJwuepoB 

h MaTpocoB jiMLiib h m em e OAHH

MeJIOBeK 6blJIM B COCTOHHMM 

npMHecTM BO^y. HeKOTOpbie 
M3 MOHX SKCne^MUMM B IOxHOM 
AwepMKe 6biJiM GoraTbi 

npMKJHoneHMHMM. Bciaio paHO.

j^yxoBHaa 3HeprHH m t . a . J^OKa3aHa tohhom

M npO^OJDKMTejIbHOM pa60T0M Ha^ 
OflHHM m TeM x e  npe^MeTOM; TaK, 
HanpMMep, h pa6oTaji 20 JieT Haa 
«FIpoMcxo>KaeHMeM bm^ob» 
m 9 JieT Haa «ycoHorMMM 
paKaMM».

flaMHTb? Ha MMCJia m BbiynMBaHMe 
HaM3ycTb oneHb njioxan, 
ho xopouio coxpaHHioman o 6mee 
mjim HeonpeaejieHHoe 
BnenaTjieHMe o Macce (JjaicroB. 

ycep^H e b yneHMH? OneHb npMJiexeH, ho He o6jiaaaio
60JlbliIMMM Cn0C06H0CTHMM.

He3aBMCHMOCTb cyxaeHMH? jiyMaio, AOBOJibHO
He3aBMCMMoe, ho He Mory 
npMBecTM npMMepoB. OTKa3ajica 
ot 06bmH0M pejiMrM03H0M Bepw 
nOHTM He3aBMCMMO OT MOMX 
co6cTBeHHbix paccyxjjeHMfi.

OpMrHHajibHocTb mjim Bbi .ayMaeTe 3 to  ko MHe
3KCueHTpM4H0CTb? nOflXOflMT? ft 3Toro He jiyMaio,

T. e. hto KacaeTCH 
3KCueHTpMHHOCTM, ft JiyMaiO, HTO 
a noKa3aji b HayKe 
OpMTMHajIbHOCTb, TaK KaK 
H C êJlaJI OTKpWTMH B OTHOUieHMM 
06wKH0BeHHbix ripejiMeTOB.



Oco6bie TajiaHTbi? He MMeio, 3a MCKjnoneHMeM
K AeJIOBbIM 33HHTMHM, KaK, 
HanpMMep, chctoboactbo , 
KOppecnOHACHUMH M yMeHMe 

OMeHb Bbiro^HO noMeuiaTb cbom 

AeHbrn. Bo Bcex cbomx 

npMBbiHKax oneHb MeTOAMneH.

CMJibHO BbipaxeHHbie HacTOMHMBOCTb m GoJibLiian
AyXOBHbie 0 C0 6 eHH0 CTH, JIK)603HaTeJlbH0CTb b othouichmm  

CKa3aBiHMecH b HayHHOM (})aKTOB m mx 3H3HeHHH. 
ycnexe m He ynoMHHyrbie HeKOTopan cKJi0 HH0 CTb k HOBOMy 

paHbiue? m nyuecHOMy.

FlpuMenaHue: H Haxoxy coBepuieHHo HeB03M0>KHbiM onpeAejiMTb 
cbom xapaKTep no cTeneHHM.

KaK bmamm, Ha 6 0 JibiiiMHCTB0  B0 np0 C0 B j^apBMH OTBenaji 
co BceM npHcymen eMy cKpoMHocTbio m, b hscthoctm , hto  
JVIH H3C 6 y^eT He 6e3p33JIMHHO, OH nOA^epKM B3JI 3H3HeHMe 
M3TCM3TMKM M CBOM CJI36bie 3H3HMH B 3TOM o6jT3CTM. H , MO- 
)KeT 6 bITb, TOJIbKO B OAHOM BOnpOCe OH npOHBMJl BblCOKyiO 
caMOOueHKy, OTHiOAb He HecKpoMHyio, nocKojibKy OHa hbjihctch  

36cojiiotho cnp3 Be,zyiMBoft, —  KorA3 oh OTMenaeT, hto CHMTaeT 
CBoe MbiuiJieHMe opMTMHajibHbiM, TaK KaK ewy yaaBajiocb o t -  

KpbiBaTb HoBoe b Bemax o 6 biAeHHbix m a 3bho M3BecTHbix. 3 to , 
no cymecTBy, hbjihctch kp3tkmm M3Jio>KeHMeM ochobhom macm 
TeOpeTMHeCKOM 6 M0 J10 rMM —  H3 MTM HOBOe B TOM, HTO CHMTaJIOCb 
0 6 bIKH0 BeHHbIM, MJIM, MH3He TOBOpH, CAeJiaTb HeHBHyiO MH(J)Op- 
M3UMK), CKpblTyiO B M3BeCTHbIX H3M (J)3KT3X, BnOJTHe HBHOfi 
M AOCTynHOM JUIR MCn0JIb30BaHMH. fleMCTBMTejlbHO, OCHOBHOe, 
HTO CjieJiaJI (Ui3pBMH C 3TOM TOHKM 3peHMH, 6 bIJ10 He npO- 
CTO c6 op (J)3 KTOB, nOATBepXAaBUIMX CyiljeCTBOBaHHe SBOJIIOUMM, 
a M3BJieneHMe m3 stmx (JjaKTOB coBepuieHHo hobw x npMHuMnoB, 
Koropbie jiaJiM 0 6 'bHCHeHMe npMHMH sbojiioumm. f lo  Hero MHorMe 
aBTopbi no^HepKMBajiM uejiec006pa3H0CTb CTpoeHMH opraHM3Ma, 

HO AejiajIM M3 3TOrO HeBepHblft Bbi BOA, HTO ueJieC006pa3H0CTb —  
HenoHHTHoe cbo^ctbo  CTpoeHMH opraHM3Ma m y x e  cjicactbm- 
CM CC HBJIHCTCH Cn0 C0 6 H0 CTb OpraHM3MOB BblXMBaTb B CaMbiX 

pa3JIMHHbIX yCJIOBMHX.
flapBMH oneHb j i io 6mji, no cBMAeTejibCTBy 6M0rpa(J)0B, o a -  

Hy KHMXKy, rAe BceMepHO noAnepKMBajiacb uejiec006pa3H0CTb 
CTpoeHMH OpraHM3MOB, XOTH M C COBepiIieHHO MHblX n03MUMM, 

neM Te, KOTOpbie b 6yAym eM  3aHHJi oh . /JapBMH cAeJiaji KaK 

pa3 o 6paTHoe: bm ccto  yTBepxaeHM H, h to  opraHM3Mbi noneM y-TO



ue;iecoo6pa3Hbi m n0ST0My bmxmbsiot b c jioxhm x npMpoAHbix 
ycjiOBMHX, oh c,uejiaji bmboa, hto cymecTByjouine opraHM3Mbi 
n0T0My m ycTpoeHbi uejiecoo6pa3Ho, m6o Bee ocTajibHbie (T .e. He- 
npncnoco6jieHHbie) norM6aK)T. 3aAana 6biJia Ta x e ,  ho peiuMJi oh  
ee no-HOBOMy. B M3BecTHOM CMbicjie HayMHbiM noABM r/lapBMHa 
6biJi aHajiorMneH noABMry KonepHMKa: noHHTMe uejiecoo6pa3Ho- 
CTM AO flapBHHa aBTOMaTMMCCKM CBH3bIBajIOCb C HcUIMMMeM eCJIM 
He TBopua, cTaBMBiuero STy uejib, to  K3Kmx-to oco6bix cmji, 
cnoco6Hbix npMBecTM k TaKOMy u c jie c o o 6 p a 3 n o M y  crpoeHHio. 
flapBMH x e  M3MeHMJi n0CT3H0BKy Bonpoca: oh p3ccM3TpMB3ji 
opraHM3Mbi He c tomkm 3peHMH MejioBeKa, nocT3BMBinero uejib —  
H3MTH pa3yMHOe B MX CTpoeHMM M npHCn0C06jieHH0CTM K pa3- 
JIMMHblM yCJIOBMHM CyUieCTBOBaHMH, a C TOMKM 3peHMH C3MOrO 
Opr3HH3M3 XMBOTHOrO MJIM paCTCHMH. H , C0I10CT3BMB 4)3KTbI, 
CAeJiaJI 33KJHOMeHMe, MTO uejieC006p33HbIM Mbi H330BeM TO CTpO- 
eHMe, KOTOpoe CTMXMMHO 06ecneMMB3eT BbIXMB3HMe Opr3HM3M3. 
T3KMM 06p330M, noMeHHB b nocTaHOBKe Bonpoca npeAnocbui- 
KM M BblBOAbl, /JapBMH CyMejI H3MTM nOHHTHOe M p33yMHOe 
oG'bHCHeHMe UeJiec006p33H0CTM CTpoeHMH Opr3HM3MOB M MX 
sbojiioumm. I lp M  3tom eMy yAajiocb cjioxHeMiuyio npo6jieMy s b o 
jiioumm CBeCTM K HeMHOTMM MCXOAHbIM nOJIOXCHMHM. B KOHue 
P 3 6o ™  «npOMCXOXAeHMe BMAOB» OH nMIUCT BKpaTUC 06 3TMX 
OCHOBHbIX nOJIOXeHM5IX: M3MeHMMBOCTb, C03A3K)m3H HOBbie npM- 
3H3KM; H3CJieACTBeHHOCTb, MX 33KpcnJIHJOlU3H; TeOMeTpMMeCK3H 
nporpeccMH p33MHoxeHMH, KOTOp3H c03A3eT nepeH3cejieHM e XM- 
BOTHblX M P3CTCHMM, M BWTeK3K)lUMM M3 Hee eCTeCTBeHHbIM  

o t6op c BbixHB3HMeM H3M6oJiee npMcnoco6jieHHbix —  bot  
OCHOBHbie npeAnOCblJIKH C03A3HMH ueJieC006p33HbIX 4>OpM M MX 
AajibHeMiueM sbojiioumm.

ripM BCeM 0 6 MJIMM 4)aKTOB, C06p3HHbIX (fll3pBMHOM, OCHOBHbie 

BblBOAbl, CAeJI3HHbie MM, 6 bIJIM Kp3TKMMM, HeTKMMM M Mpe3- 

BblM3MHO 36CTP3KTHUM M . ECJIM AAH IIOArOTOBKM STMX Bbi BO HOB 
itepB M H  MCn0JIb30BaJI MH0r006pa3Hbie CBeAeHMH, M3BeCTHbie 

B ero BpeMH, O KOHKpeTHbix Opr3HM3M3X M 0C06eHH0CTHX MX 

XM 3HM , TO B C({)OpMyJIMpOB3HHOfi MM TeOpMM 6bIJIM H ecym eC TB eH - 

Hbl BCe KO H K peTH bie 0C06eHH0CTM npM3H3KOB, KpOMe 0AH0r0: 
c n o c o 6 cTByK)T jim ohm  b m x h b sh m io  opraHM3Ma mjim HeT. f l j in  

H e ro  6 mjim H eB a xH b i KOHKpeTHbie MexaHM3M bi H ac jieA C TB eH H oro  

3aKpenjieHMH npM3H3KOB m Aaxe pa3M epb i re0M eTpM M ecK0M  npo- 
rpeCCMM, JIMlUb 6 bl OHM npMBOAMJIM K yBeJIHHeHMK) I1 0 T0 MCTB3  

no cp3BH eH M io c  KOJiMHecTBOM npeAKOB. Bee 0C TajibH 0e b h h o c m -  

JlOCb 3a CK0 6 KM. M  K3KOBbl 6 bl HM 6 bIJIM BCe STM p33H006p33Hbie 
npM3H3KM, K3KOB3 6 bl HM 6bIJI3 6bICTpOT3 yBeJIMMCHMH MMCJieH- 

HOCTM nOTOMCTB3, eCJIM C(J)OpMyJIMpOB3HHbie m m  npeA nocb iJ iK M  

BepH bi, H eM 3 6 exH 3  6biJi3 sb o jiiou m h , b k o to p o m  o6ecneMMBajiocb 
B03HMKH0BeHMe npMCn0C06MTeJIbH0r0 CTpoeHMH Opr3HM3M3.



flapBMH He TOJlbKO jiaJi aGcTpaKTHoe pemeHMe ochobhw x 
BonpocoB 3B0JU0UMM, ho m CAejiaji pha npeACKa3aHMM, b nacT- 
hoctm, HanpMMep, o HaxoacaeHMM npoMeacyroHHbix 3BeHbeB 
M exay coBpeMeHHbiMM BM^aMM, KOTOpbie b AajibHefimeM noji- 
HOCTbK) onpaB^ajmcb b MccjieAOBaHMHx najie0HT0Ji0r0B. TaKMM 
06pa30M, ero TeopeTMHecKMe npejicTaBJieHMH noJiyHMJiM KaK 6bi 
3KcnepMMeHTajibHyio npoBepKy b AaJibHenmeM pa3BMTMM HayKM. 
C ApyroM c top o h u , uejibiM p m  noJioxeHMM, BbrreKaBiuMx M3 Te
opMM flapBMHa, Mrpaji 6ojibm yio pojib b pa3BMTMM He TOJlbKO 
TeopeTMnecKMx, ho m npMKJiaAHbix HayK.

Ha npMMepe C03abhmh TeopMM flapBMHa Mbi bmamm, h to  
n p o 6jieMbi TeopetMHecKOM 6MOJiorMM peinajiMCb mm nyreM  ium- 

poHaHLiiero o 6o 6 iueHMH m aGcTparMpoBaHMH o t  pn.ua KOHKpeTHbix 
ycjioBMft: xapaKTepa npn3HaKOB, npMHMH mx pa3BMTMH, 6Mo;iorMM 

BMJia M T .A . OcHOBHOe HAPO CBeJlOCb K BblAeJieHMK) HeCKOJlbKMX 
rjiaBHeftuiMX hbjichmm: hacjieACTBehhoctm , msmchhmboctm, n p o - 

rpeCCMM pa3MHO)KeHMH M K MX COnOCTaBJieHMK) C JlOrMHeCKMM 
bmboaom o  HeM36e>KHOCTM ecTecTBeH H oro 0T60pa h BbneKaiomeM  
OTClOAa 3B0JU0UMM.

B M3BeCTHOM CMblCJie 3T0T nyTb nOBTOpneTCH BO Bcex Te- 
opeTMHecKMX MccjieAOBaHMHX. Ecjim mm nocMOTpMM Ha A p yry io  

mM poKyio TeopMio, B03HMKmyi0 M H oro no3)Ke, h b och ob h om  
Ha noHBe co6cTBeHHbix 3KcnepMMeHTOB, a m mchho Ha yn e- 

HMe M .n .  naBJiOBa o  Bbiciueft HepBHOH AenTejibHocTM , t o  mm, 
n o  cym ecTBy, yBMAMM AajieKO M Aymyio aHajiorM io. TaK x e ,  
KaK M H.j^apBMH, M . n .  naBJIOB nOCTapaJICH BblHBMTb OCHOB- 

Hwe HBJieHMH BbicmeM HepBHoft ACHTejibHOCTM, a6cTparMpyacb 
OT pHAa KOHKpeTHbix MX 0C06eHH0CTeM. O h  MCn0JIb30BaJI nOHH- 
TMe pec{)jieKca, C(J>opMyjiMpoBaHHoe em e  P. j^eKapTOM, m neTKo 
pa3rpaHMHMJi pe(J)jieKCbi ycjiOBHbie o t  pe(J)JieKC0B 6e3ycjioBHbix. 

ripM 3TOM OH He aHaJIM3MpOBaJI KOHKpeTHbie MexaHM3MbI B03- 

HMKHOBeHMH pe(})JieKCOB yCJIOBHbIX M 6e3yCJIOBHMX, HO HeTKO 
C(J)OpMyjIMpOBaJI pa3JIMHMe B MX B03HMKH0BeHMM; BpoaCAeH- 

HOCTb 6e3yCJIOBHblX M B03HMKH0BeHMe yCJIOBHMX Ha MX OCHOBe, 

ecjiM 6e3ycjiOBHbift pe(})JieKC onpeAeJieHHbiM 06pa30M coneTa jicn  

c 6e3pa3JiMHHbiM pa3Apa>KMTejieM.

M. n .  naBJIOB npM C03A3HMM OCHOBHOrO HApa CBOeM TeopMM 
(JjopMyjiMpoBaji 3tm npMHUMnbi b paBHOM cTeneHM KaK a^h  nMme- 
Bbix pe(J)jieKCOB c oTAeJieHMeM c jh oh w , TaK m a/ih Jiio6bix ApyrMx. 
KoHKpeTHbie (fcopMbi pe({)JieKC0B He mchhjim o 6 m ero  npMHUM- 

na, BbiAejieHHoro naBJioBMM Ha ochobhhmm MHoroHMCjieHHbix 
MCCjieAOBaHMft KaK co6cTBeHHbix, TaK m e ro  uiKOJibi. 3 t o ,  k o - 

HenHO, He M em ajio eM y npoBOAMTb pa3jiMHMe MOKAy c{)opMaMM 

pe(J)jieKC0B y  pa3Hbix bmaob xm b oth m x , otm ctm b y  oahm x bmaob 

6oJibm yio cn 0C06H0CTb k top m ok ch m io  ycjiOBHbix pecJwieKcoB,



y apyrnx — MeHbmyio; 6ojibLiiyio 3H3HMMOCTb pe({)JieKC0B o,HHoro 
po^a no cpaBHeHMio c npyrnMM pe(|DjieKC3MH npw koh({)jimkthoh 
cHTyauHH y o^Horo x m BOTHoro m t .,h.

HHTepecHO, h to  jx a x e  b c n o c o 6e paccyxneH M H  06a CTOJib 
pa3Hbie MCCjie^oBaTejiM, KaK H .flapBM H  m H . n .  FlaBjioB, lujim 
b H3BecTHOM CTeneHM napajuiejibHO He TOJibKO b 36ctp3kumm, 
HO M B MJlJIIOCTpauMHX, MJIM, KaK T d ie p b  CKa3aJIM 6bl, b j io -  
rMHecKOM Mo^ejrmpoBahmm nyreM  yKa3aHMH Ha onpeaejieH H b ie  
aHajiorMM. TaK, /JapBMH ju IH MJIJIIOCTpaUHH HeyKJIOHHOCTM M c o -  
BepiueHCTBa c jien o ro  ^cmctbmh ecrrecTBeHHoro oi6opa yKa3biBaji 
Ha TO, HTO npM OTMyHMB3HMM TOHKMX B3BeceM C nOMOlUbK) 
BO^HHOft CTpyM CTMXMMHO OT6MpaiOTCH O^HOpO^Hbie H3CTMUbI 
c TaKMM coBepuieHCTBOM, KaKoro He M or 6bi ^ocTMrHyTb Tm a- 
TejibHO pa6oTaiomMM nejioBeK. T oh h o  TaK x e  m IlaBJiOB jyin  
nOHCHCHMH npMHUMnOB pa60TbI UeHTpaJIbHOfi HepBHOM CMCTeMbi 
npOBO^MJI aHaJIOrMIO C TeJie^OHOMI C nOCTOHHHOM CBH3blO —  
jjjxn 6e3ycjiOBHbix pecJxneKcoB m c nepeKJnoneHHeM Ha ueH - 
TpajIbHOM CT3HUMM —  JV IH yCJIOBHbIX pe^JieKCOB. 3 tm  ,HB3 
rpaH^H03Hbix TeopeTMnecKMX nocTpoeHMa b o 6jiacTM sbojhoumm 
M B o 6jiaCTM M3yneHMH BblCLIieM HepBHOft fleHTeJIbHOCTM CBOMM 
cxofldB O M  ocHOBHbix nyTen (npM r jiy60K0M pa3JiMHMM oG’beKTa 
m uejieM Mccjie^oBaHMa) noKa3hiBaioT, h to  b 6mojiofmm, TaK 
x e ,  K3K m b .npyrnx o6 ji3 c th x  H3yKM, jv ih peiueHMn 6ojibiiiM x 
3a^aH Hpe3Bbm3iiHO cym ecTBeHHyio pojib  M ip3eT npaBMJibHoe 
m ^ajieKO M ^ymee a6cTp3rMpoB3HMe o t  KOHKpeTHbix ycjiOBMii 
M MOXeT OK333TbCH nOJie3HbIM H3XOX£eHMe a^eKB3THWX MO^e-
Jien M3 o6ji3CTeM He6M0Ji0rMMecKMX. Ho b o6omx stmx cjiynanx, 
HeCMOTpH H3 TO, HTO 063 TeHMaJIbHblX MCCJieflOBaTeJIH BblCOKO 
ueHMJiM M3TeM3TMHecKMe MeTO^bi, nocjie^HMe He MrpajiM 3^ecb 
cymecTBeHHOM pojih. M exny TeM pa3BMTMe TeopMM 6M0Ji0rHH 
nOJiyHMJTO OrpOMHWM CTMMyjI MMeHHO B o6jI3CTH npMJIOXeHMH 
M3TeM3TMHeCKMX MeTOflOB K M3yHeHMK) XM3HCHHWX npOueCCOB.

Mbi 3^ecb He roBopMM o npMMeHeHMM tohhmx kojimhc- 
CTBeHHblX MeTOflOB B SKCnepMMeHTe, KOTOpbie T3K x e  ueHHbl 
B 6HOJIOrHM, K3K M B JIK)6bIX flpyrMX 06JI3CTHX H3yKM. KOJIMHe- 
CTBeHHbiM MeTOA He 06H33TejibH0 no^p33yMeB3eT TeopeTHnecKoe 
o6o6meHMe. 3 to  n p od o  6ojiee cTporHM mcto^ yneT3, kotopmm 
MOXeT X3p3KTepH30B3Tb SKCnepMMCHTaJIbHbie MCCJie^OBaHMH MJIM 
H36jno^eHMH b npHpo,ae. Ecjim Mbi roBopMM o M3TeM3TMHec- 
KMX MeT0^3X, TO nO,Hp33yMeB3eM IIpMMCHeHMe M3TeM3TMHeCKMX 
npMHUMnOB M C03^3HMe M3TeM3TMHeCKMX MOfleJieM, KOTOpbie 
n03B0JIHI0T yHCHHTb He OT^ejIbHbie ({)3KTbl, K3K B SKCnepMMeHTe, 
3 06lUMe MeX3HM3MbI B TOM MJIM MHOM 06JI3CTM H3yKM M XM3HM.

npMMepoM 3Toro Moryr cjiyxMTb jxse TeopMM, p33BMTwe yxe  
B XX BeKe. O.HH3 M3 HMX 6bIJI3 nOCTpOCH3 M3BeCTHblM MTajIbHH- 
CKMM M3TCM3TMKOM BMTO BOJIbTepp3. Bo BpeMH nepBOM MMpOBOM



BOMHbl phl60JI0BCTB0 B CpeflM3eMHOM MOpe pe3KO COKp3TMJIOCb 
no# BJIMHHMCM BOeHHblX JieMCTBHM M M06MJIM33UMH 3H3MMTeJIb- 
hom MacTM Tpy^ocnocoGHOro HacejieHHH, btom mmcjic m pbi6aKOB. 
B pe3yjibTaTe yMeHbiueHMH BbiJiOBa pe3KO bo3pocjio kojimmcctbo 
p u 6bl B Mope, npn 3TOM M3MCHMJ1MCb COOTHOUieHMH MOKAy 
XHIUHblMH Pbl6aMM M MX «XepTBaMM». 3HaMMTCJIbHO B03p0CJI0 
kojimmcctbo xmiuhmkob. Ha 3to HBjieHMe BHMMaHMe Bmto BOJIb- 
Teppa o6paTMji 6M0Ji0r Ym6cpto A ’AHKOHa. 3aMHTepecoBaBiiiMCb,
B. BojibTeppa paccMOTpeji c MaTeMaTMMecKOH tom km 3peHMH B3a- 
MMOOTHOLIieHMH MOKAy BMA3MM XMUIHMKOB M MX «xepTB». Oh 
paccyxAaji npMMepHO TaK: MeM 6ojibiue «xepTB», TeM GoJibme
B03M0XH0CTCM y XMIUHblX 0C06ett C HMMM BCTpeTMTbCH. H03T0- 
My, mcm 6ojibiue «xep T B », TeM JiyHiue nMTaiOTCfl xmuihmkm m TeM 
Gojlbme COXpaHHeTC5I M COOTBCTCTBCHHO pa3MHO>KaeTCH XMIUHblX 

oco6eM. fljiH «)KepTB» Aejio o6ctomt KaK pa3 Hao6opoT: MeM 
60JIblUe XMIUHMKOB, TCM 60JICC BepOHTHbl BCTpeMM C HMMM M TeM 
6ojibuie maHCOB norMGHyTb o t  hmx. ri03T0My, ecjiM «xepT B »  
AOCT3TOMHO MHOrO, TO XMIUHMKM, pa3MHOXMBIIIMCb, paCTyT B MM- 
cjie m ycMJieHHO mx yhMMTOxaiOT. YMeHbiueHMe MMCjia «xep T B » 
npMBOAHT k yxyaiiieHMK) ch36xchm h xmuihmkob nMiueM, mto 
3aTpyAH^eT mx pa3MHO)KeHHe, a MHor^a iipmboaht k npnMOMy
BblMMpaHMK) OT rOJIOAa. IlpOUeCC 3TOT MAd C M3BCCTHMM OTCTa- 
BaHHeM, TaK KaK r0Ji0A3K)iuHe xmiuhmkm BbiMMpaiOT, ecTecTBeH- 
ho, He cpa3y nocjie HeKOToporo yMeHbuieHMH iihiuh. B cboio 
OMepe^b, Kor^a xmuihmkob cTaHeT Majio, 3ktmBM3MpyeTcn pa3- 
MHOxeHMe «xepTB» (KOTopoe Toxe npoMcxoAMT c 3ano3aaHMeM). 
3ano3,uaHMe Bbi3BaHO TeM, mto HyXHO M3BecTHoe BpeMH Ha CKpe- 
LUMBaHMe B3POCJIbIX 0C06eM M Ha pa3BHTHe MX nOTOMCTBa. TaKMM 
06pa30M coxpaHHeTCH M3BecTHoe paBHOBecMe. Ecjim cjihuikom 
MHOrO «XepTB», yBeJIMMMBaeTCH MMCJIO XMIUHMKOB, a KOJIHHeCTBO 
«xepTB» orpaHMMMBaeTCH, ecjiM «xepTB» cjimuikom Majio — xmiu- 
HMKM BbiMMpaiOT M AaiOT B03M0XH0CTb «XepTBaM» B0CCT3H0BMTb 
cboio MMCJieHHOCTb. Ho TaK KaK npoueccbi 3tm HflyT c 3ano3- 
AaHMeM, to paBHOBecMe OKa3biBaeTCH hcctomkmm; BOJiHa pocTa 
«xepTB» ycneBaeT yBejiMMMTbcn, noKa pa3MHOxaTCH xmiuhmkm. 
Chmxchmc MMCJia xepTB npoAOJixaeTCH h Tor^a, Kor^a yxe H a- 

HHHaeTCH TOJIOAaHMe XMIUHMKOB. IlpOMCXOAHT KaK 6bl npMJIMBbl 
M OTJIMBbI MMCJieHHOCTM TO XMIUHMKOB, TO «XepTB». Bee 3TO BMTO 
BojibTeppa Bbipa3MJi b onpeAejieHHbix MaTeMaTMMecKMx (fropMax. 
FIC3XC 60JICC UIMPOKO 3Ty HACK) pa3BMJI A. H. KojTMOmpOB.

TaKMM 06pa30M, Taicxe OTBJieKaacb o t  KOHKpeTHbix ycjiOBMM, 
JIM III b BbmeJIHH OCHOBHbie HBJICHMH BO B3aMM00TH0UieHMHX 

xMiuHMKa m ero «xepTBbi», MaTeMaTMKM noKa3ajiH npMMMHbi, 
MexaHM3Mbl M XOA 3TMX npOUeCCOB B npMpOAe B 33BMCMM0CTM 

OT B33MM00TH0UICHMM BMAOB. Tenepb nOHHTHO, nOMCMy MMeHHO
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XMUlHbie pbl6bl AOJDKHbl GblJIM B03paCTM B 60JlblUeM CTeneHM 
B CpeAM3eMHOM Mope BO BpeMH nepBOM MMpOBOM BOMHbl. 
OrcyTCTBHe ouioBa npMBOAMJio k TOMy, mto yBejiMMMBajiacb 

MMCJieHHOCTb M XMIUHMKOB, M «XepTB», HO XMIUHbie pbl6bl 
BbiHrpbiBajiM eme btopmmho, nocKOJibKy jxjih hmx B03pacTajiM 
B03M0XH0CTM IlMTaHMH 3a CMCT yBCJIMMCHMH KOJIMMeCTBa «XepTB». 
M3Jio)KeHHbie coo6pa)KeHMH Moryr MrpaTb cymecTBeHHyio pojib 
B nJiaHMpOBaHMM OXOTHMMberO X03HMCTB3 M pbl60J10BCTBa. TaK 

3TO m nonbuajicH caejiaTb He 3HaBuiMM o pa6o ie  Bmto BojibTeppa 

COBeTCKMM OXOTOBe^ C. nepeJieLUMH, KOTOpblM XOTH M MeHee 
tomho MaTeMaTMMecKM, ho c({)opMyjiHpoBaji Te x e  npMHUMnbi 
m onejiaji M3 hmx BaxHbie jinn npaKTMKM BbiBOjibi.

OrpoMHyio pojib MaTeMaTMKa cbirpajia b pa3BMTMM sbojho- 
UMOHHOM reHeTMKM, OCHOBbI KOTOPOM eme B 1926 r. GblJIM 
3ajioxeHbi COBeTCKMM yneHbiM C. C. HeTBepMKOBbiM. HeTBepMKOB 
Hanaji c Toro, h to  nepeBeJi 0CH0 BHbie iiohhtmh TeopMM flapBMHa 
Ha H3biK coBpeMeHHOM reHeTMKM. flapBMH pa3JiMMaji H eonpe- 
AejieHHyio m onpeAejieHHyio M3MeHHMB0CTb. K  onpejiejieHHOH 
H3MCHHHBOCTM OH OTHOCMJI Te CJiynaM B XM3HM XMBOTHbIX M pa- 
ctchmm, Korna onpeAeJieHHbie BHeuiHMe bo3acmctbmh BbnbmajiM 

cTporo cooTBeTCTByiomMe m3mchchmh b opraHM3Me. TaK, H anpn- 
Mep, y HeKoTopbix pacTeHMM nepecejieHMe b ropHbie o6jiacTM 

Bcerna Bbi3biBaeT ojihh m Te x e  m3mchchmh: hohbjihiotch Gojiee 
HM3KMe m, TaKMM 06pa30M, Gojiee 3amHmeHHbie o t  BeTpa m xo - 
jiojia (JjopMbi pacTeHMH. YMepeHHoe yBejiMMeHMe (J)H3HHecKoft 
Harpy3KM npM jxocTaTOMHOM nMTaHMM Bbi3biBaeT y Bcex BbicuiMx 
XMBOTHbIX, B TOM MMCJie M y MCJIOBCKa, yCMJieHHOe pa3BMTMe 

MbiLiiu. KoJiMMecTBO npMMepoB MoxeT 6 biTb HeorpaHMMeHHO 
6ojibLiiMM. OnpeAeJieHHan M3MeHMMB0CTb caMa no ce6e uejie- 
coo6pa3Ha, ho OHa He hbjihctch ochobom ajih ecTecTBeHHoro 
0T60pa. B M3BecTH0 M Mepe 3T0 npeanojiaraji m flapBMH, TaK 

KaK m OHa caMa 6 biJia uejiecoo6pa3HocTbio m ee bo3hmkho- 
BeHMe TaKxe Tpe6oBajio 06’bHCHeHMH, KaK m bchkbh jipyran  
uejiec006pa3H0CTb. B o3hmkhobchmc b n0T0MCTBe KaKMX-JiM6o 

OpraHM3MOB ejIMHMMHbIX 0C06eM, 6e3 HBHbIX BHdUHMX npM- 
MMH OTKJIOHMBUIMXCH OT pOflMTCJIbCKOrO TMna, flapBMH Ha3bIBaJl 
HeonpeAejieHHOM M3MeHMMB0CTbi0. TaK, oh npMBOjiMji npMMep, 
Korjia y pacTeHMH, nonaBLiiero M3 cyxoro MecTa b 6ojioto, 
cpe^M n0T0MK0 B 6yayT oco6m, 6oJiee m MeHee npMcnoco6jieHHbie 

M K 3acyiliJIMBbIM, M K BJiaXHbIM yCJIOBMHM, a TaKXe C pa3JIMM- 
HbiMM ApyrMMM yKJiOHeHMHMM. H o  BbixMByT no npeMMymecTBy 

HaM6ojiee npMcnoco6JieHHbie k 3tmm hobmm ycjioBMHM. '
C. C. HeTBepMKOB b cbocm CTaTbe c nojiHbiM 0CH0BaHMeM 

yKa3aji Ha to, mto HeonpejiejieHHaH M3MeHMMB0CTb, no flapBMHy, 
BnojiHe cooTBeTCTByeT TOMy, mto reHeTMKM Tenepb Ha3biBaiOT



MyraUMOHHOM H3MeHHHBOCTbIO. fleMCTBMTeJlbHO, MyTaUMOHHbie 
M3MeHeHHH reHOB nponcxojiHT b caMbix pa3JiMHHbix HanpaBJie- 
hhhx h, KaK npaBMJio, He b BHjie npncnoco6jieHHH k ycjiOBHHM 
cpe^w. 3 to  BnojiHe cooTBeicTByeT jispBHhobckoh Heonpe/iejieH- 
HOH H3MeHMHBOCTH, r/ie nOJie3Hbie H3MeHeHHH nOHBJIHKDTCH JIHUIb 
cjiynaftH o, H apaay c mhohimh Heno;ie3HbiMH h .aaxe BpejiHbiMH. 

Ho, c^ejiaB T3 koh bmboji, C. C. MeTBepHKOB ,no;ixeH  6bui ynecTb 
m 0C06eHH0CTM HacjiejicTBeH Horo annapaTa. C o BpeMeHH OTKpbi- 
thh TperopoM MeHjiejieM ochobhwx 3aKOHOB HacjiejicTBeHHOCTH 
CTajIO H3BeCTHO, HTO Kaxjtf>IH npH3H3K y BblCUIHX OpraHM3MOB 
06ycji0BjieH  no KpaHHen Mepe jjByMH napHbiMH HacjiejicTBeHHbi- 
mm (jDaKTopaMM (reHaMn), H3 KOTOpbix o^mh nepexoOTT k opra- 
HM3My ot MaTepn, a apyron — ot OTua. Fl03T0My ecjin H3Me- 
hhjich oahh reH, to ecTb np0M30uiJia e ro  MyTaunn, to opraHH3M, 
HecymHM ero, moxct OKa3aTbC*i bmciiihc h Hen3MeHeHHMM, 
eCJIH B HeM AOMMHMpyeT « HOpMajIbHbiM» (He MyTMpOBaBUiHH) 
reH. MyTauHH OKa3biBaeTCH KaK 6 bi CKpbiTOfi nojx n0Kp0B0M 
H0pMajibH0H oGojiohkh jxo Tex nop, noKa rue-to b noTOMCTBe 
TaKOH H3MeHeHHbiH reH He BCTpeTHTCH c .npyrHM, nO^OGHblM x e  
H3MeHeHHbIM reHOM. TaK, nOHTH y BCex XHBOTHbIX HMeiOTCH My- 
TauHH ajib6HHH3Ma, t. e. Hcne3HOBeHHe nnrMeHTa koxh  h bojioc. 
H o  ecjiH HapH^y c TaKHM reHOM HMeeTCH ero HopMajibHan n3pa, 
o6ecneHHBaiomaH pa3BHTne nwrMeHTa, to OKpacKa XHBOTHoro 
h nejioBeKa 6yneT HopMajibHon. Ecjih x e  HOCHTejib reH3 ajib- 
6hhh3M3 BCTynnT b 6p3K c HOCHTejibHHuen T3Koro x e  reH3, to  
H3CTb nOTOMKOB (1/4) nOJiyHMT reH 3Jlb6HHH3Ma cpa3y H OT OTua 
H OT M3TepH. y  TaKHX nOTOMKOB HeT HOpMaJlbHOrO reHa, npHKpbl- 
B3iomero 3Jib6HHH3M, h nocjie^HHii npoHBHTca b nojiHOH Mepe: 
oco6h 6y^yT jiMiueHbi Kpacnmero BemecTBa koxh, bojioc h rji33.

Hcho, hto noK3 b 6oJibLuoft nonyjinuHH HMeeTCH Bcero 
OJXHH reH 3Jlb6HHH3M3, OH He MOXeT npOHBHTbCH, h60 fljIH 
3Toro jiojixeH BCTpeTHTbCH c ce6e no,no6HbiM. Ero BcerAa 6y.neT 
no^aBJiHTb, «npHKpbiBaTb» (fcaKTop (reH) HopMajibHon okp3ckh, 
K0T0pbift npeo6jiajiaeT (jiOMHHHpyei) Haa peueccnBHbiM reHOM 
aJIb6HHH3M3.

H o nepe3 K3K0e-T0 BpeMH bo3moxho noHBjieHHe nyTeM 
MyT3UHH BTOporO T3KOrO Xe reH3. O^H3KO maHCbl Ha HX 
BCTpeny cpejiH tmchh, a MoxeT 6biTb, mhjijihohob HopMajibHbix 
reHOB — HHHTOXHbi. H o  npnpo.ua npojioJixaeT cboio p36oTy, h, 
XOTH H pe^KO, HO nOHBJIHIOTCH BCe HOBbie reHbl 3JIb6HHH3Ma. 
noKa HX M3JIO, eCTeCTBeHHblH 0T60P, TOBOpHJI C. C. MeTBepHKOB, 
He MOXeT HX HH nOMepXHB3Tb, HH yHHHTOX3Tb, T3K K3K OHH 
He npoHBjiHiOTCH. H o bot bhji b pane noKOJieHHH Bee 6oJiee 
33nOJIHHeTCH 3THMH MyT3UHHMH. OHH H3HHH3I0T BCTpenaTbCH 
T3K H3CTO, HTO HHOr.ua HMeiOTCH OflHOBpeMeHHO (b OflHHOHHOM,



CKpbiTOM BM^e) m y om a m y MaTepn, ynacTByiomMX b oahom 
CKpemMBaHMH. Tor^a b 1/4 cjiynaeB cpeAM mx riOTOMCTBa 
noHBJiHiOTCH oco6m, y KOTOpblX 06a reHa b 3toPi nape 0AHHaK0B0 
cnoco6cTByK)T ajib6MHM3My. 3tm oco6m 6yAyr GejibiMM. TaKoe 
H3MeHeHMe OKpacKM yxe HBJieHMe, AOCTynHoe acmctbmio OT6opa.

)KMBOTHbie ajib6MHOCbi, KaK npaBHJio, Henpncnoco6jieHbi 
h norM6aioT 6bicipee. IlosTOMy reH, Bbi3biB3iomMH ajib6MHM3M, 
He MoxeT LiinpoKO pacnpocTpaHMTbcn. Ecjim 6 w ajib6MHM3M 
6biji nojie3eH, to  xmboth bie c stmm reHOM jiyquie BbiXMBajiM 
m ocTaBjiHJiM 6bi 6ojibine n0T0MCTBa, neM HopMajibHbie, He 6ejibie 
oco6m. EcTecTBeHHbiM or6op, TaKMM 06pa30M, noMoraji 6bi reHy 
ajlb6MHM3Ma pacnpOCTpaHMTbCfl M BblTeCHMTb XMBOTHbIX 6e3 
3Toro reHa.

B OTHOiiieHMM ajib6MHM3Ma Mbi T3KMX cjiyM3eB He 3HaeM, 
ho ecTb ApyrMe reHbi, 0K333BUiMecn nojie3H ee, neM Te, KOTOpbie 
6bIJIM AO MX nOHBJieHMH.

C. C. HeTBepMKOB npnboamt npMMep c 6a60MK0M Amphida- 
sis betullaria. CpeAM o6biHHbix 6a6oMeK 3Toro BMAa b Aiihimm 
b npouiJioM BeKe noHBMJiacb MyrauMH nepHoro uBeTa —  npo- 
TMB0n0ji0XH0CTb ajib6MHM3My. MyrauMH OKa3ajiacb b hcm-to 
npMcnoco6jieHHee, neM oSumho OKpaLiieHHbie 6a6oHKM, m H3H3- 
jia 6 bicTpo pacnpocTpaHHTbCH b Ahhimm, a 3aTeM m Ha MaTepMKe 
EBponw. HeKoropwe yneHbie chmt3Iot, hto OHa OKa3ajiacb 60- 
Jiee XM3Hecnoco6HOM b ycjiOBMnx pa3BMBaiomeMCH ropoACKOft 
KyjibTypbi. Ho 4>aKT ocTSBajicn cfraKTOM: MyrauMH OKa3ajiacb no- 
Jie3HOM, m ecTecTBeHHbift ot6op npMBeji k ee 6bicTpoMy pacnpo- 
CTpaHeHMio. TaKMM 06pa30M, TeopMH j^apBMHa noJiy îMJia nojiHoe 
noATBepxAeHMe b a^hhmx c0BpeMeHH0M reHeTMKM m caMa cno- 
c06cTB0Bajia co3AaHMio 3B0Jii0UM0HH0r0 pa3Aejia stom HayKM.

HcxOAH M3 TOHHbIX KOJIMHeCTBeHHblX 33KOHOB reHeTMKM, 
KpynHbIM 3HTJIMMCKMM M3TCM3TMK P. OMUiep M pflA APyrMX 
yneHblX npMMeHMJIM K TeopMM ,It3pBMH3 M3TeM3TMHeCKMe MeTOAbI 
M CMOrjIM CAejI3Tb pHA HOBbIX M B3XHbIX BblBOAOB.

OK33aJIOCb, HTO eCTeCTBeH H bIM 0T60P peuecCMBHbIX M AOMM- 
HaHTHbix reHOB mact He coBceM oamhskobo. Ilojie3Hbie peuec- 
CMBHbie reHbi TpyAHO BH3HaJie nOAXBaTbIB3IOTCH M p3CnpOCTp3- 
HH10TCH 0T60P0M. 33T0 BpeAHbie T3K Xe TpyAHO yHMHTOX3IOTCH 
MM. IH AOMMH3HTHWX AeJIO 06CT0MT H3060P0T.

B He6ojibuiMX rpynnax H3ceJieHMH (He6oJibmMx nonyjinuMHx) 
XMBOTHbIX M p3CTeHMM 0T60p MAeT CJI360 , nOSTOMy MOXeT 
npOMCXOAMTb MX 33nOJIHCHMe BpeAHblMM npM3H3K3MM, 3 B pe- 
3yjibT3Te jxayKe m BbipoxAeHMe. Ho 33T0 3to x e  pacnpocTp3HeHMe 
cjiyn3MHbix3) M3MeHeHMM co3A3eT JiymiiMe ycjioBMH ajih 6ojibuiero 
pa3H006pa3MH BMAOB.

3) O iyHaiiHbix b tom  CMUCJie, k to  He 06a3aTe;ibH0 nojie3Hbix.



A b top  3tom khmxkm noK33aji, h to ycneuiHee Bcero 3bo- 
jiioumh 6y^eT math, ecjiM He6ojibmne nonyjiHUMM BpeMeH3MM 
OTHacTM coeOTHHK>TCH £pyr c ApyroM m cHOBa pa^e^MHHiOT- 
CH. B 3TMX yCJIOBMHX CHJIbHee BblHBJIHiOTCH HOBbie nojie3Hbie 
npM3H3KM M JiyHLIie H^eT eCTeCTBeHHbIM 0T60P, HTO 6bIJIO
no^TBep^eHO A. H. KojiMoropoBbiM, KOTopbiH ^axe noKa3aji 
HaMJiyHLiiyio CTeneHb cbh3M Meatay oxuejibHmmm nonyjinuMHMM. 
TaKoe hhcto MaTeMaTMnecKoe paccMOTpeHMe sbojhoum ohhux 
BOnpOCOB n03B0JTMJT0 nOHHTb M d p o r o  06l>HCHHTb MHOrwe M3- 
BecTHbie, ho TpyaHO o6T>HCHMMbie (jDaKTbi: BbipoxaeHMe npM 
pojicTBeh hbix 6paKax, pa3JiMHMe bh^ob b cxoahmx ycjiOBMnx, 
MeAJieHHyiO 3B0JH0UMK) Ha M30JIMp0BaHHbIX TeppMTOpMHX (Ha
npHMep, Ha He6ojibmoM MaiepMKe ABCTpajiMM, no cpaBHeHHio 
c 6oJibmnMM MaTepMKaMM) m MHorwe Apyrwe hbjichmh.

C n03HUHM HapBMHOBCKOM TeopMM C npMMCHeHMeM M3TCM3- 
TMHeCKMX MeTOflOB 6bIJ1M M3yneHbI, B CBOiO OHepe^b, M HBJieHMH, 
OTKpbiTbie reHeTMKOM, HanpMMep npoueccbi H3KonjieHMH ho- 
Bblx reHOB B M3MeHeHHbIX («HHBepTHpOBaHHbIX») XpOMOCOMaX 
m MHOrwe jipyrMe.

MaTeMaTHKa mcxoah m3 TeopMM j^apBMHa n03B0JiMJia cj^ejiaTb 
pn jx coBepuieHHo hobwx bmboaob m npe,acK333HHH m crpoace o6t>- 
HCHMTb M3BeCTHbie paHee (J)aKTbI, XOTH HajXO OTMeTMTb, HTO caMa 
jiorMHecKan TeopMH flapBMHa onMpajiacb Ha KOJiMHecTBeHHbie 
npeAnocbiJiKM JiMLiib b oneHb Majiofi CTeneHM b npe^ejiax oueH- 
km « 6ojibuie» mjim «MeHbLiie». Ho b ^ajibHeMLiieM ee p33BMTMM 
BHeceHMe KOJiMnecTBeHHbix npMHUMnoB m mctoaob M3TeM3TMKM 
npMHecjio HOBbie 6oraTbie njio^bi.

0 £H a  M3 reHeTMnecKMX n p o 6jieM , CBH33HH3H c sbojuoumcm,

B03HMKJI3 eme flO p33BMTMH C3MOM TCHeTMKM, npM HCM3HM JXsp- 
BMH3. BbICKa3aHHbie ^JapBMHOM npe^CTaBJieHMH 06 OrpOMHOM 
pa3 H006pa3MM M3MeHeHMM, B03HMK3K>mMX B nOTOMCTBe KaxaOM 
oco6m, m 06 OTGope stmx nepBMHHbix no KaataoMy OTaejibHOMy 
npM3HaKy M3MeHeHMM BnOCJie^CTBMM nOHTBepzjMJIMCb4) . Ho npM 
XM3HM flapBMHa OHM BCTpeTMJIM B03p3)KeHMH, Ha KOTOpbie OH 
He BnOJIHe CyMeJI OTBeTMTb. 3tO 6blJIM B03p3)KeHMH MH)KeHep3 
J5)KeHKMH3, KOTOpbIM p3CCyXJiaJI CJie^yJOlUMM 06p330M. CorJI3C- 
HO J^3pBMHy, ejlMHMHHOe B03HMKLLiee H3CJie£CTBeHHOe M3MeHeHMe 
6ji3ro^3pH TOMy, hto oho £3eT npeMMymecTBO b 6opb6e 33 *M3Hb, 
MoxeT nocTeneHHO, nyTeM ot6op3 p3cnpocTp3HMTbcn H3 Becb 
bmji. Ho npe£CT3BMM ce6e, hto cpe^M mmjtjimohob 6ejibix ubctob

^ Kohcmho, 3to He 3Ha4HT, mto icaxabitf ejiMHMMHbiM ho Bbi h npH3H3K 6yaeT 
coxpaHeH ot6opom, ecjiH oh no;ie3eH. OraejibHoe jkmbothoc hjih pacTeHwe 
jaance c hobnm no;ie3HbiM npH3HaKOM MoaceT norH6HyTb ot HeyjaaMHoro 
CTeMeHHH OSCTOHTCJIbCTB. HO 3Ha4HTeJIbHaH MaCTb TBKHX npH3HaKOB COXpaHHeTCH 
h pacnpQCTpaHHeTCH.



FiyTH TEOPETIlMECKOfl BHOJIOniH 373

o ^ H o ro  BHU,a bo3 hh k jio  ew H M M H oe HacJie^CTBeHHoe M3MeHeHne, 
HanpMMep, KpacHbiM u b c to k , HMeiomHft KaK0e-T0 npeMMyme- 
c tbo . ilonycTMM, h to  KpacHan OKpacKa Jiynrne npwaneKaeT 
HaceKOMbix, onjroAOTBopHiomMx 3th uBeTbi. M oxeT JIH 3T3 Kpac- 
H3H OKpacKa noABepmyTbCH OT6opy h pacnpocTpaHMTbcn Ha Becb 
bha? Be^b b nepBOM x e  noKOjieHHH KpacHbiM u b c to k  AOJixeH 
CKpecTMTbCH c TeMH 6ejibiMM, KOTOpbie ero OKpyxaiOT, h n0T0M- 
km OK3xyTCH p030BbiMM. IlycTb hx GyaeT HecKOJibKO 6oJibuie, 
neM 6bijio 6bi noTOMKOB y h h c to  6e;ibix u b c to b , h o  Bee xe  
hx 6yaeT Hen3MepMMO MeHbiue, neM ocTaeTcn 6ejibix. ri03T0My 
b cjie^yiomeM noKOJieHHH ohm onnTb cKpecTHTcn, KaK npaBMjio, 
He Mexiiy co6oft, a c o c h o b h o h  Maccoft 6ejibix pacTeHHH. Flo- 
tom kh  yxe 6yAyT cBeTJi0-p030BbiMH, h nocKOjibKy 6ejibix u b c to b  

Bee x e  HMelOTCH MHJIJlHOHbl, DTOT npOUeCC 6y^eT nOBTOpHTbCH 
PHA noKOJieHHM, noKa npaKTHnecKH KpacHan OKpacKa He h c -  
ne3HeT h He nepecTaHeT noABepraTbcn ecTecTBeHHOMy oTGopy, 
paCTBOpHBLU HCb, KaK KanJIH MepHMJl B 60JIbIli0M BOAOeMe.

flapBHH Ha3bIBaJI 3TO B03paxeHHe «KOUIM3pOM ^XeHKHH3» 
h , yMHTbiBan ero, CTaji npw3HaB3Tb HeKOTopyio pojib b 3bo-
JIIOUHH MaCCOBbIX npHCri0C06HTeJlbHbIX H3MeHeHHfi, BbI3B3HHbIX 
BHeuiHew cpeAOH, t . e. CAeJiaji H3BecTHbiii uiar b CTopoHy 
nojiynpM3HannH JiaMapKn3Ma.

K. A. THMHpH3eB cnpaBe.onHBo nwmeT, hto B03paxeHHe 
^xeHKHHa 6bijio n0JiH0CTbi0 chhto OTKpbiTHeM MenaejiH, koto- 
pbiw c({)opMyjiHpoBaji 3aKOHbi nepe^aHH npH3H3KOB no H3CjieA- 
CTBy h 6eccnopHo noK33aji, mto npH3H3KH He yHHHTOxaiOTCH 
m He pacTBOpHK)TCH npn CKpemHB3HHH, a nepe^aiOTCH KaK HeKO- 
Topoe HejiejiHMoe uejioe h « “KomMap j^xeHKHHa” , HcnopTHBiiiHii 
cTOJibKO k p o bh  flapBHHy, p3cceHBaeTcn 6e3 cjieA3».

Oah3KO npn BceM yBaxeHHH k flapBHHy cjieAyeT cKa3aTb, 
hto npn AOCTaTOMHO JiomnecKOM noAxoAe k npo6JieMe oh ee Mor 
pemHTb h 6e3 otkputhh MeHAeJifl. B to BpeMH yxe 6biJia c({)op- 
MyjiHpoBaHa KopnycKyjinpH3H Teopnn MaTepwH, noATBepAH Biuan, 
hto BemecTBO coctoht m3 He,aejiHMbix aTOMOB, cjiaraiomMXCH 
b MOJieKyjibi. OneBHAHO, hto, ot nero 6bi hh 33BHceji Jiio6oft 
Hacjie^CTBeHHUH npH3H3K, ero npHHHHOH HeH36exHO hbjihctch 
KaK0e-T0 MaTepwajibHoe 06pa30BaHHe, h TaK x e  ohcbhaho, 
hto 3to 06pa30BaHHe He MoxeT 6biTb MeHbme onpe^eJieHHoro 
pa3Mepa MOJieKyjibi hjih b KpaftHeM cjiynae aTOMa, KOTopbitf, 
nepeiiaBaHCb ot noKOJieHHH k n0K0JieHHK>, yxe Aajiee He acjihtch.

CjieflOBaTejibHO, npocToe conocTaBJieHHe 6H0Ji0rHHecKHX 
(J)aKTOB C npeACTaBJieHHHMH, AOCTHrHyTblMH K TOMy BpeMeHM 
o CTpoeHHH MaTepHH, Aajio 6bi b pyKH flapBHHy pemaiouiHH 
apryMeHT b noJib3y Toro, hto npH3H3KH He MoryT o6jiajxaTb 
6eCKOHeHHOH AeJIHMOCTblO, 3 3T0r0 6bIJIO 6bl BnOJIHe AOCTaTOHHO 
AJIH B03p3XeHHH H3 3pryMeHTau.HK) J^XeHKHH3.



BnpoMeM, no£o6H3H TeH^eHUMH p33'be,aHH5rrb b CBoeM yMe
3H3HMH M3 pa3HbIX 06jI3CTeM, BM^MMO, BOOGlIje CBOMCTBCHH3 
n a x e  caMbiM TajiaHuiMBbiM jiio/ihm. KpaMHMM npMMep 3Toro  
npe^cTaB^iHeT noHTH 3Hem ioTHHecKoe c o o 6meHMe b cohmhchmhx 

repouoTa. TeponoT b cbomx cohmhchmhx onMCbiBaji He TOJibKO 
MCTOpMnecKMe (jDaKTbi, h o  m c o o 6maji reorpa(J)MMecKMe m 6h o - 
jiorMMecKMe CBe^eHMH, noJiyneHHbie mm b nyTeuiecTBMHX. U o -  
BM^MMOMy, bo BpeMH nyTeiuecTBMH n o  A3mm oh  ycjib iiuaji pac- 

CKa3 o  jibB3X, kotopm m  nepe^aji c nojiHbiM ^OBepMeM b cbomx 
3anMCHx. Oh roBopMT, h to  JibBHua 3a cbo io  XM3Hb c n o c o 6Ha 
po^MTb TOJibKO o^ H o ro  JibBeHKa, TaK KaK npn poxaeHM M  jibBeHOK 
pa3/iHpaeT koithm m  ee  npeBO. CoBepmeHHo omcbm^ho, h to  Te- 
pO^OT ^OCTaTOHHO 3HaJI 3pM(j)MeTHKy, HT06bI, npHJIOXHBlUM 3TM 
3JieMeHTapHbie 3H3HHH k CBoeMy paccKa3y, noHHTb bcio e ro  He- 
jienocTb . Be^b ecjiM Jiio6aH c yn p yx e cK a a  napa JibBOB np0M 3B0W T 
Ha CBeT TOJibKO o ^ n o ro  JibBeHKa, t o  b k3>k/iom c jieay iom eM  n o -  
KOJieHMM JIbBOB flOJIXHO 6bITb nO Kp3fiHeft Mepe BflBOe MeHbUie. 
K op o n e  roBopn, kojim hcctbo  JibBOB y 6biBajio 6bi b reoM eipM H e- 
ckom nporpeccM M , h to  npaKTMHecKM oneHb 6bicTpo npMBejio 6bi 
k BbiMMp3HMio U3pa 3Bepen. A  06 s tom  bo BpeMeHa rep0£0T3, 
KOHeHHO, He MOrJIO 6bITb M peHM. Ho TepOAOT He COnOCT3BMJI 
4)anTacTMMecKoro paccK33a, nepeA3H H oro mm, c 3JieMeHTapHbiMM 
apM(J)MeTMHeCKMMM C006pa)KeHMHMM, flOCTynHblMH, BepOHTHO, 
K axaoM y KyjibTypHOMy rpeK y e ro  snoxM . 3tm m  oh  npo^eM OH- 
CTpnpoBaji CBOMCTBeHHyio nejiOBeKy Heo6biH3ftHyio «H e c n o c o 6- 
HOCTb» k conocTaBJieHMio ^aHHbix M3 pa3Hbix ^ajieKMx o 6jiacTeM 
3H3HMH. ri03T0M y HeT HMHero yflMBMTeJIbHOrO, HTO f la x e  reHM- 
aJIbHblMf AapBMH, P3CCM3TPMB3H 3pryMeHTbI ,H>KeHKHH3 npOTMB 
o t6 o p 3  pe^KMx H3MeHeHHM, He yneji h ccom h ch h o  M3BecTHbix 
eMy, HO flaJieKMX OT 6MOJIOrMM CBe^eHMft O CTpOeHMM M3TepMM.

H to  K3C3eTCH c3M oro  o tk p u tm h  T. M enuejiH , t o  b HeM 
nopa>K3eT Heo6bIH3MH3H npO£yM3HHOCTb nOCT3BJieHHbIX MM 3KC- 
nepMMeHTOB. 3 T 0  0C06eHH0 6pOC3eTCH B HI333 npM Cp3BHeHMM 
MX C MCCJie^OB3HMHMM O .  FajIbTOH3. TaJIbTOH T3K X e ,  K3K 
m M ea a e jib , 6biJi c k jio h ch  k npMMeHeHMio KOJiMnecTBeHHbix 
M3TeM3TMHeCKMX MeTO£OB B 6MOJIOrMM, HO MMeHHO nOSTO- 
My, BepOHTHO, e ro  MHTepecoBajiM npM3H3KM, n oM s io iu M ecn  
M3MepeHMio, TaKMe, KaK pocT  m n pyrn e. 0 6 ’beKTOM x e  e ro  mc- 
cjienoBaHMM 6mjim He pacTeHMH, a nejioBeK, oG teKT  h ccom h ch h o  
6oJiee MHTepecHbiM, h o  m 6oJiee c jio x H b ift win aHajiM3a. M m ch h o  
n03T0My nonblTKM FaJIbTOHa BblBeCTM TOHHbie 33KOHOMepHOCTM 
Hacjie^cTBeHHOCTM noTepnejiM  Hey^any. Bbi6paHHbie mm n p n - 

3H3KM 6bIJIM CJIOXHblMM, a MCCJie^yeMbie Opr3HM3MbI HeM36eXHO 
06Jian3JIM no 3TMM npM3H3K3M 60JIblU0M CMeilI3HHOCTbIO. H o -  
3T0My HM O K3KOM H3CJie£CTBeHH0M «HMCTOTe» MCCJie^yeMblX 
Opr3HM3MOB 3£eCb TOBOpMTb He npMXOflMTCH.



HanpoTMB, MeH^ejib noAomeji k Bonpocy mctoahmcckh 
Heo6biiiaMHO np3BHJibHO. Bo-nepBbix, oh Bbi6paji o6T>eKT—  
pacTeHHe, KOTopoe moxho 6biJio Ha6JHo,uaTb Ha npoTHxeHHH 
mhothx nOKOJieHMM; bo-btopmx, oh H36paji HaH6oJiee npocTbie 
ajibrepHaTHBHbie pasjinnnn npH3H3KOB, r. e. He HMeBiiwe nepe- 
xoAHbix CTyneHew: OKpacKa ceMHH 6biji3 hjih xejiToft hjih 3ejie- 
hoft, (JjopMa ceMHH 6bijia hjih rjiaaKoft mjim moplumhhctoh h t.a .

ri03T0My HacjieAOBaHHe sthx npH3H3KOB moxho 6mjio npo- 
cjTe^HTb oneHb JierKO. KpoMe Toro, j y ih cKpeuzHBaHHfl oh 6paJi 
MMCTbie 4>opMbi, yxe npocjiexeHHbie Ha npoTHxeHHH MHornx 
HOKOJieHMft. CJieiXOBaTejibHO, MaTepwaJi 6biJi 6e3ynpeMeH. Kojih- 
MecTBeHHbift x e  mctoa oh npnMeHHJi He k pa3MepaM npH3HaKOB, 
Koropbie hm 3apaHee GbiJin Bbi6paHbi ycToftnHBbiMH h mctko 
pa3JIHMaiOUlHMHCH, a K MHCJI3M nOTOMKOB pa3JIHHHOrO THna, 
KOTopbie oh o6HapyxHBaji b nepBOM, btopom h TpeTbeM noico- 
JieHHHX nocjie HCXOAHOrO CKpetUHB3HHH HHCTOCOpTHbIX ({)OpM.

Bee 3to n03B0JiHJi0 MeHAejno o6HapyxHTb 0CH0BHbie ko- 
JTHMeCTBeHHbie 3BK0H0MepH0CTH nepe^aMH npH3H3KOB. M Aajlb-
uie — yxe jiornMecKH — CAejiaTb BbiBO^bi o tom, mto Kaxnbift 
npH3H3K npe^CTaBJieH b opraHH3Me no KpaftHeft Mepe AByMH 
napajuie^bHbiMH HacjieACTBeHHbiMH (JjaicropaMH — oahhm, no~ 
jiyMeHHbiM ot MaTepn, ApyrHM — ot OTua. Ha 3T0M ochobshmm 
oh nocTpoHJi cxeMy nepe^aMH H3CjieACTBeHHbix 4)aicropoB, koto- 
pan b nocjie act bhh n0JiH0CTbi0 noATBepAHjiacb b 6ojiee cjioxhmx 
onbuax h 0Ka3ajiacb BemecTBeHHO 060CH0BaHH0 ft npn hccjicao- 
BaHHH HAepHoro annapaTa.

3aK0H0MepH0CTH, cc{)opMyjiHpoBaHHbie MeHAeiieM, o6jiaAa- 
jim pa3H0ft CTeneHbio 06mH0CTH. Bceo6mHM hbjihctch 3aK0H, 
KOTOpblM Mbi Ha3biBaeM npuHnunoM Hucmombi eajuem. Oh rjiacHT, 
mto HacjieACTBeHHbie ({)aKTOpbi, 06ycji0BjiHB3K>mHe npoTHBono- 
jioxHbie npH3H3KH, HanpHMep, KpacHbift h 6ejibift ubct, Aaxe  
nonaB b oahh opraHH3M, He cMeuiHBaiOTCH h b AajibHeftmeM, 
nonsAan b noJiOBbie kjictkh, OK33MB3IOTCH CTOJib x e  mhctmmh 
H HeCMem3HHbIMH, K3K H AO CBOeft BCTpeMH.

3aK0H edunoo6pa3UH nepeoeo noKonenun npn CKpem,HB3 HHH 
BepeH AAH Bcex AHnjIOHAHblX Opr3HH3MOB. Ho A0MHHHp0B3HHe 
OAHOrO npH3H3K3 HaA APyrHM, K3K Mbi 3H3eM Tenepb, HBJIHeTCH 
He o6H33TejibHbiM. Otcjoas cjieAyeT, hto H3BecTHoe cooTHomeHne 
3 : 1 HH0rA3 33MCHHeTCH (npn HenOJIHOH AOMHH3HTHOCTH)
0TH0meHHeM 1 : 2 : 1 .  Bee 3to, oahsko, cTajio hcho jinuib
BnOCJieACTBHH H He H3MCHHJI0 OCHOBHOM MeHAejieBCKOH CXeMbI, 
a JlMUIb HeCKOJIbKO MOAH({)HUHpOBaJIO ee AAH pa3HblX yCJIOBHft.

KaK H3BCCTHO, OTKpblTHe MeHACJIH, Ony6jIHKOB3HHOe HM
b 1866 r. b M3Ji0H3BecTH0M xypHajie, npomjio He3aMeMeHHbiM, 
h jinmb nepe3 35 jieT H3CTynnJio BpeMH aah BTopHMHoro



OTKpblTMfl 33KOHOB MeHAejIH. OGblHHO 3TO 06'bHCHHeTCH TeM, 
hto xypHaji, rae Gmjim 0ny6jiMK0B3Hbi pa6oTbi M enaejin , 6biJi 
Kpawne Majio pacnpocTpaHeHHbiM m 6H0Ji0rH Toro BpeMeHM 
npocTO He n03HaK0MMJiMCb c ero  CTaTbeM.

O^HaKO Mbi y x e  roBopMJiM Bbiiue, h to  m oxh o  ycoMHMTbcn 
B TaKOM 06'bHCHeHMM. XOTH TOHHbIX ,U3HHbIX y  HaC He MMeeTCH, 
Bee x e  m oxh o BbicKa3aTb HeK0T0pbie 6ojiee noapo6Hbie coo6pa- 
xeHMw no 3TOMy noBoay, 0CH0BaHHbie Ha hmcto jiorHHecKHx 
npeanocbiJiKax.

M 3 B e C T H O , HTO  ,U a X e  n o c j i e  B T O pM H H O T O  O T K p b lT M H  3aKOHOB 
M e H ^ e J IH  O H M  BCTpeTM JIM  CM JIbH O e C O n p O T M B J ie H M e  y  3 H 3 H M T eJ Ib -  

hom n acT M  6 M o ; i o r o B .  F Io c jie A H H H  B c n b iu iK a  T a K o r o  c o n p o T M B J ie -  

HMH O THOCM TCH  K 1939-1948 IT., B H aC T H O C T H , K B 0 3 p 3 X e H M H M ,  

n p M B O A H B iiiM M C H  r p y n n o t i  T. J lb ic e H K O . FlpM 3 T 0 M  H e  c j i e ^ y e T  

A y M a T h , HTO AeJIO  6bIJIO  TO JIbK O  B H e^O C T aT O H H O M  O C B e A O M J ie H -  

hoctm m a j iM m h M C T p a T M b h b ix  M e T O ^ a x  p 3 c n p o c T p 3 H e H M H  CBOM X  

B 3rjiH ,aoB . 3 to , kohchho , M M e jio  M e c T O , ho Bee x e  H a # o  

n p M 3 H a T b , HTO B 0 3 p a x e H H H  n p O T M B  re H e T M K M  C p e ^ M  H e K O T O -  

p o M  n acT M  6 M 0 J i0 r0 B  H a x o ^ H J iM  n cM X O J io rM H ecK M  6 j i a r o n p H H T H y io  

n O H B y . /J eM C T B M T e jIbH O , 3 3 K O H b I M e H ^ e j I H  B C B O eM  TO H H O CTM  

M H eTKOCTM  K 3 3 a jIM C b  H e T M n M H H b IM M  JIJIH 6M O JIO rM H eC K M X  3 3 K O -  

HOB M, n O -B H f lH M O M y , B bI3bIBaJIM  B H y T p e H H e e  C O n p O T M B J ie H M e  

y M C CJieAO B3TeJieM , He n p M B b lK U IM X  K C T p o r o M  M 3 T eM 3 T M H eC K O M  

4 > o p M e , K 0 T 0 p 3 H , n o x a j i y M ,  B n e p B b ie  ( n o  K p 3 M H e n  M e p e  c  T3kom 
cmjiom) 6 b iJ ia  B b i p 3 x e H 3  b 6 M 0 J i0 rH M . CjieayeT 3 3 M e T M T b , hto 
3 T O M y , B e p O H T H O , C n 0 C 0 6 C T B 0 B a J I3  He TO JIbK O  HH3H c n e u M tjD M K a  

6M O JIO rM H eCK M X 3 3 K O H O M ep H O C T eM f, H O  M T O , HTO  6 H O J IO rH H eC K y iO  

c n e u M a jib H O C T b  b 6 oJ ib ix iM H C T B e  c j iy H 3 e B  T o r,u 3  M36MpajiM c e 6 e  

n o  n p e M M y m e c T B y  jiioah, 6 o J ie e  c ic iO H H b ie  k H 3 r jiH <u H b iM  m hmcto

K3HeCTBeHH blM OnMC3HMHM, HeXeJIM K M3TeM3TMHeCKM TOHHbIM 

JiorMHecKMM MeTO^aM.
YMeHMe BblHBHTb HOBOe OCHOB3HO H3 TOHHOM JIOrMHeCKOM 

nepep36oTKe Tex ({)3ktob, KOTOpbie Mbi bmamm k3xamm jxeHb, ho, 
noflo6Ho repo^oTy, 3aH3CTyio He yMeeM conocT3BMTb, c,ueji3Tb 
M3 HMX COOTBeTCTByiOmHe BblBOAbl.

B cp3BHMTejibHO HejwBHee BpeMH KeM-TO nymeHa KpbiJiaTan 
4>pa3a o tom, hto BaxHeMinan nejiOBenecTBa 3ara#Ka paKa, 
Bep0HTH0, 6biJia 6bi pa3peineHa, ecJiM 6bi 6biJi nejiOBeK, KOTopww 
CMor 6bi oxBaTMTb m conocTaBMTb orpoMHoe kojimhcctbo yxe  
A3BHO H3BeCTHbIX MCCJie^OBaHMM no 3T0My Bonpocy. KOHeHHO, 
CKa3aHHoe He 03HanaeT, hto hmcto JiorMHecKMM aHajiM3, HanpM
Mep, npM HeTOHHOM Ha6jnoAeHMM MoxeT peuiMTb Bee Bonpocbi. 
TaK, ecjiM MeH,uejiH3M Mor 6biTb cKOHdpyMpoBaH, corjiacHO Om- 
inepy, hmcto JiorMHecKM M3 o6bi,ueHHbix 3H3HHM, to, He npMMeHHH 
TOHHbIX Mep M MHOrOHMCJieHHbIX CneUMaJIbHbIX MCCJie^OBaHMM,
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Bee x e  Hejib3H 6 bijio cjjejiaTb OTKpbiTMe, KOTopoe 6 bi;io c^ejiaHO 
Ha cjieayiouiHx 3Tanax p33Bhthh reHeTHKM, a mmchho —  cu en - 
JieHMH reHOB, npHBejuuero k npe^CTaBJieHMio 06  mx jihhchhom  
pacnojioxeHMM b xp0 M0C0 Me mjim, HanpMMep, xpoMocoMHoro 
onpeAejienMH nojia. JXnn 3Toro y x e  HyxHbi 6 buiH cneunajibH b ie 

MCCJie^OBaHMH C TOHHblMH HHCJIOBblMH A3HHbIMH Ha £0CT3T0HH0 
o 6 liimphom MaiepMajie, mto m 6 biJio no3xe npo^ejiaHO oco 6chho 
ycneuiHO b uiKOJie MopraHa. 3/iecb MeT0AHHecK0 e H3yneHHe 
o 6 i>eKTa onpe^eJiMJio ycnex HCCJieAOBanMH.

Bo3BpamaHCb k 6ojiee paHHMM ct3ahhm p33Bhthh reHeTH- 
KM, XOMeTCH 0CT3H0BHTbCH eme Ha AByx MHTepeCHbIX MOMeHTaX 
MeH£ejiH3Ma. Bctcoh, TaK MHoro CAejiaBiiiMM win P33bhthh 
reHeTHKM, BbiABHHyji b CBoe BpeMH 06'bHCHeHHH reHeTH- 
necKMX pa3jiMMMM Mexay napHbiMH hacjieACTBehhbimh (Jd3kto- 
paMM, n0-pa3H0My bjihhioiuhmm Ha oahh h to t x e  npM3H3K 
(HanpHMep, ubct ceMHH xejiTbin hjih 3ejieHbiM), TaK H33bi- 
B3eMyio meopuro npucymcmeuH—omcymcmeuH. Kopotko roBopa,
0H3 3aKJIIOHaJ13Cb B TOM, HTO 0£HH H3CJ1 e^CTBeHHbiM ({)3KT0p 
M3 n3pbi npncyTCTByjoiuHx, HanpHMep, onpeaejiHiomHH xe ji- 
TblM, JIOMMHHpyiOmHM UBeT, paCCMaTpMB3J!CH HM K3K H3JIHHHC 
H3CjieflCTBeHHoro 3anaTKa, BJinaiomero H3 ubct, a Apyron —  
peueccMBHbiM (onpeAejiHiomMM 3ejieHbiH u b c t ) p3CCMaTpHBaji- 
ca npocTO KaK OTcyTCTBHe nepBoro. TaKoe ofrbacHeHHe 6wjio 
6bi jiOBOJibHO JiorHHHbiM, h o  yxe c c3Moro H3H3JI3 oho npo- 
THBOpeHHJIO 3B0JII0UH0HHbIM A3HHMM. IlpMHHB 3Ty THnOTe3y, 
OHeBHAHO, moxho 6biJio 6bi npe<anoji3raTb, hto 3B0Jii0UH0HHbie 
M3MeHeHHH XHBOTHbIX H p3CTeHHH MOryT HATH TOJIbKO nyTeM 
nocTeneHHoro ycrrp3HeHHa He6ji3ronpHHTHbix H3CJie<acTBeHHbix 
(jD3KTopoB, a He nyreM npnoGpeTeHHa hobmx nojie3Hbix. One- 
BHAHO, HTO H3 HHHerO HOBbie HaCJie^CTBeHHbie H3MeHeHHH 
nOHBjiHTbCH He Moryr, h, cjie^OBSTejibHO, sbojiiouhh aojixh3  
6bijia pa6oraTb, KaK cKyjibmop, CHHMaiomHft jinuiHee c rjibi6bi 
MpaMopa, c TeM hto6w BCKpbiTb coBepineHHyio cKyjibnTypy, 
noreHunajibHO TaamyiocH b 3T0ft rjibi6e. O ah3ko noAo6Hoe 
npejicTaBjieHHe 06 sbojiiouhh 03Hanaji0 6bi, Bo-nepBbix, hto 
y hctokob ee aojixhm 6biJiH H3X0AHTbca Han6oJiee 6oraTbie re- 
h3mh (jDopMbi (xoth b to  x e  BpeMH HaHMeHee npMcnoco6JieHHbie 
M HeH3BeCTH0, K3K B03HHKlUHe), 3 BO-BTOpbIX, B A3JIbHeHUieM 
nyTH ee 0K33biB3JiMCb 6bi orp3HHHeHHbiMH, h6o o6eiiHeHHe 
HacjiejicTBeHHbix c{)aKTopoB He MoxeT hath 6ecK0HenH0. Flo3xe, 
AeHCTBHTeJIbHO, GbIJIO nOK33aHO, HTO HaCJieACTBeHHblH (J)3KT0p 
(reH) MoxeT BbicTyn3Tb He TOJibKO b AByx (J)opM3X, K3K npeA- 
cTaannji ce6e Bctcoh, —  «ecTb», hjih «h ct», -  ho b oneHb 
60JIblU0M KOJIHHeCTBe BHA0H3MeHeHHM (cepHH aJIJieJIOMOp({)OB). 
KpoMe Toro, BbiacHHJiocb, hto MyraunoHHbie H3MeHeHHH MoryT



VLJXTVL He TOJIbKO B CTOpOHy Bbina^eHMH HaCJieACTBeHHbIX (jDaKTO- 
pOB, HO M B CTOpOHy yCMJieHHH MX AeMCTBMH. TaKMM 06pa30M, 
TOMKa 3peHMH BeTCOHa 6 biJia onpoBeprHyTa m sbojiioumohho, 
m 3KcnepMMeHTajibHO. H  Bee x e  cjieAyeT yKa3aTb, h to  b KaKOM-TO 
OTHOUieHMM B Heft 6 bIJIO CKpblTO 3epHO MCTMHbl, XOTH, KOHCHHO,
ero 6biJio He^ocTaTOHHo juih Toro, MTo6 bi onpaB^aTb ee b uejioM. 
# e jio  b tom , mto MyTauMOHHbiM npouecc XOTH M MOXeT matm 
b CTopoHy o 6orauxeHMH, Bee x e  ropa3AO name M£eT b CTopoHy 
o 6 e£HeHMH m ocjia6;ieHMfl achctbmh HacjieocTBeHHbix (J)aKTopoB. 
noAaBJiHiomee 6 ojibuiMHCTBo MyrauMft 0Ka3biBai0TCH CBH3aHHbi- 
MM C 0CJia6jieHMeM 6 MOXMMMMeCKOM aKTMBHOCTM MyTMpOBaBIIIMX 
reHOB, m b 3tom BeTCOH b KaKOM-TO Mepe 6 biji npaB. JlMUib 
He6ojibinoft npoueHT MyrauMH OKa3biBaeTCH no3MTMBHbiM, t .  e. 
yBejiMMMBaioujiMM mjim KanecTBeHHO o 6oramaiomHM aKTMBHOCTb 
HaCJieACTBeHHbIX (J)aKTOpOB. Ho MMeHHO 3TM-TO M3MeHeHMH 
m onpeAeJimoT b och ob h om  nporpeccwBHbm  xo/i 3B0Jii0UM0HH0r0 

npouecca. Ecjim TaK m oxh o CKa3aTb, CTaTMCTMHeCKM BeTCOH 6 bui 
6jim3ok k MCTMHe, a KanecTBeHHO oh  rpy6 o ouiMSajica.

HaKOHeu, Hpe3BbinaMHO MHTepecHbiM c tohkm 3peHMH M3yne- 
HMH npoueccoB pa3BMTMfl HayKM HBJIHeTCH C 0 3 £ a H M e  OpM30M 
MyrauMOHHOM TeopMM. B 1903 r. ae OpM3 pa3BMJi rMnoTe- 
3y, corjiacHO kotopom Hacjie^cTBeHHwe M3MeHeHMH npoMcxo/urr 
CKaMK006pa3H0 y om ejibHbix opraHM3MOB, npMHeM 3TM M3- 
MeHeHMH ^ajibuie ctom ko nepe^aiOTCH no Hacjre^cTBy. Jlnuib 
b OTAejibHbix cjiynanx b noTOMCTBe TaKMx M3 MeHeHHbix opra- 
HM3MOB (ae OpM3 npoBojiMJi onbiTbi Ha ocjiMHHMKe m jiypMaHe) 
MoryT npoMcxooMTb o 6 paTHbie MyrauMM, t. e. B03BpaT k mcxoahom 
(JjopMe, TaKxe CKanK006pa3H0r0 nopflAKa. C(J)opMyjiMpoBaHHaH 
jxe OpM30M TMnoTe3a Bnocjie^cTBMM 6 biJia noATBepx^eHa JiMiub 
c HeK0T0 pbiMM HeGojibuiMMM nonpaBKaMM. M TeM He MeHee TaK
x e  6 eccn0pH0 , h to  3Ta rnnoTe3a 6 bijia 0CH0BaHa Ha HeBepHbix 
onbiTax. MaTepMaji y  jxe OpM3a 6 biJi He BnojiHe hmcthm, m 3a My- 
TaUMM OH npMHHJI B OCHOBHOM BbUUenJieHMe y x e  MMeJOUXMXCH 
HacjieACTBeHHbix HapyuieHMM. 3 to  KpaMHe pe^KMM cjiynaM, ko- 
rua npaBMJibHan rMnoTe3a 0 CH0 BaHa 6 biJia Ha HenpaBMJibHbix 
Ha6jno,aeHMHx. Ho TeM 6ojiee He06x0AMM0 CHMTaTbCH m c Ta
KMM cjiynaeM. O n poB epxeH M e TMnoTe3bi nyreM jXMCKpe^MTauMM 
3KCnepMMeHT0B, Ha KOTOpblX OHa OCHOBaHa, KaK BMAHO M3 npM- 
BeoeHHOro npMMepa, hbjihctch He a6 c0Jii0TH0 AOCTOBepHbiM, 
xoth  m BecbMa y6e£MTejibHbLM.

/Ipyran reHeTMnecKan npo6jieMa, K0T0 paH em e HeuaBHO 
cTaBMJiacb oneHb ocTpo m 6 biJia 06116ktom juih flMCKyccMM, 
Kacajiacb Bonpoca o jimhcmhom pacnoJioxeHMM reHOB b xpo- 
MOCOMax m 06 0C0 6eHH0 CTHx oeMCTBMH K axaoro reHa (nacTO 
Bcero Ha 1-2 npM3HaKa). 3 to  Bbi3biBajio 6ojibuioe He^OBe- 
pMe 6 MQjioroB, jimhho He npoBo^MBUiMx reHeTMnecKOM pa6oTbi.



M bi Bbiuie roBopMJiM, mto npom ejuuM e HecKOJibKO jiecHTMJie- 

TMM H33atf ^MCKyCCMM n o  reHeTMKe 6bIJIM BbI3B3Hbl He TOJlbKO 
HeflOCTaTOHHblMH 3HaHMHMH M TpajlMUMOHHbIM nOilXO^OM K Ha-

yKe, h o  mto H apjm y c stmm 6biji m o6iumm (Jdoh HejiOBepMH 

k reHeTHKe cpe^M  uimpokmx KpyroB 6nojioroB . TeHeTMKa cTajia 

nepBOM T0MH0rt HayKOM cpe.au 6M0Ji0rMMecKMX HayK, r/ie mmcjio 

m CTaTHCTHMecKHe MeTO^bi wrpajiM He n o ^ c o 6Hyio pojib , a 6biJiM 

opraHMMecKM H eo6xo^MMbi juih Mccjie£OB3H mh m noHMM3HMH 

o 6lUMX 3aKOHOB HaCJieACTBeHHOCTM. 3 tM  3aKOHbl B CBOeM, eCJIM 

MOXHO TaK CKa3aTb, CTHJie pe3KO OTJIMMajIMCb OT Toro, MTO 

6biJio paH ee oGwm ho b 6M0Ji0rMM, m6o  Mbi paH biue  npMBbnciM  

K 33KOHOMepHOCTHM npn6jIM3MTeJIbHbIM, K BblHBJieHMK) 06lUMX 

TeH^eHuMM, k cjTOXHOMy nepenjieTeHM io p33JiMMHbix (fraKTopOB, 

a He K TOMHO OMepMeHHbIM 33KOHaM, XeCTKMM (j)OpM3M, nO - 
xoxm m  Ha MeTKMe (fropMyjibi xmmmkob. M e x w  TeM JiMHeMHoe 

pacn o jio xeH M e  reHOB b xpoM ocoM e noxo^M T Ha p n jx  mStok, 
H3HH33HHbIX H3 0£H y HHTb. OTMeTJIMBOe £eMCTBHe reH3 JIMlUb 

H3 ojimh npM3H3K, noMTH He 3a£eBaH 3aMacTyio /ipyrMX npM - 
3H3KOB Opr3HM3M3, CTpOrMe CT3TMCTMMeCKMe 33KOHOMepHOCTM 

nepe^3MM npM3H3KOB —  Bee 3 to , K33ajiocb 6bi, n pM H aju iexa jio  

He 6M0Ji0rMMecK0My MMpy, a  K3KOMy-TO coB epu ieH H o MHOMy. 
M Ha AMCKyccMM n o  npo6jieM aM  rcHCTMKM »  1939 r. npMXOjiMJiocb
CJIblUiaTb OT M3BeCTHbIX yMeHbIX T3KHe (jDp33bI, K3K, H3npHMep, 
«T3Koe MeTKoe jieficTBMe reHOB He 6M0Ji0rMMH0» mjim «JiMHeMHoe 

p3cnoJioxeH M e reHOB He yKJiajjbiBaeTCH b M oefi ro jroBe». Kohcm - 

HO, MMeiOTCH Bee OCHOB3HMH B ,U3HHOM CJiyM3e BMHMTb TOJIOBy, 
3 He JiMHeMHoe p3cn ojioxeH M e reHOB. M Bee x e ,  npMHMMan 6e3 

kpmtmkm JiMHeMHoe pacn o jioxeH M e reHOB, npMHMMan, n0T0My 
MTO OHO (J)3KTMMeCKM CymeCTByeT, Mbi em e He^OCT3TOMHO nOJIHO 
ocymecTBJineM cbo io  3a#3My. HecooTBeTCTBMe x3p3KTepa stm x 

33KOHOB 33KOH3M 06bIMHbIM JU1X ApyrMX 06jI3CTeM 6MOJIOrMM 
AeMCTBMTejibHO cym ecTByeT. H  xo th  cnopMTb c AOKa3aHHbiMM 

b SKcnepMMeHTe 33KOH3MM cMeuiHO, h o  nocT3BMTb ce6e  3ajiaMy 

nOHHTb npMMMHy 3TOrO HeCOOTBeTCTBMH HeoGxO^MMO. OTBeT 
H3 3TO flaBaJI 3 BOJI10UMOHHbIM nO^XOfl K npoG jieM e. JiMHeMHoe 

p acn o jioxeH M e reHOB 6biJio BbiroflHO xm bothm m  m p3CTeHMHM, 

M B 3B0JI10UMM OHO 6bIJI0 nO M epX3H O  eCTeCTBeHHbIM 0T60p 0M, 

x o th  m BbirJiHHejio «Mex3HMCTMMH0». H o  o t6 o p  T3K xe n o jw e p x a ji 
«MexaHMCTMMHbie» KOHeMHOCTM B BHiie rpy6bIX pblMarOB C UI3p- 
HMpHblMH COMJieHeHMHMM y  BblCUIMX XMBOTHbIX M OTBepr y  HMX 

TM6KMe Opr3HbI flBMXeHMH T3KMe, KaK y  MepBeM MJIM Me^y3.

B MeM x e  npeMMymecTB3 jiMHeMHoro p3cnojioxeH M H  reHOB 

n ep ea  jno6biM  apyrMM nopn^KOM?

fljiH  nepe^3MM H3CJie^cTBeHHbix 3aji,aTK0B c jie jiy iom eM y n0K0- 
JieHMlO OMeHb BaXHO, MTOGbl M3 ,UByX 33JX3TK0B, KOTOpbie MMeiOTCH



y 6ojibLiiMHCTBa 0praHH3M0B n o  KaacaoMy npM3HaKy, k n o roM - 

CTBy OTXOAMJI TOJlbKO OflMH. FlpH COeAMHeHMH COOTBeTCTBCH HbIX 
3aiiaTKOB o t  OTua w o t  MaTepM cHOBa BoccTaHaBJiMBaeTCH abom - 
Hoe hmcjio m, cjie^OBaTejibHO, BoccTaHaBJiMBaeTCH HopMajibHan 

HacjieACTBeHHan CTpyKTypa n o  KaxAOM y npM3HaKy. nojiOBan 
KJieTKa BcerAa n MeeT nojioBH H Hoe KOjinnecTBO Hacjie/jCTBenHbix 

33A3TKOB, B TO BpeMH KaK COMaTH'ieCKHe KJieTKM MMeiOT MX 

no ab3. Ho M Hom a MexaHM3M, K dop b iM  o6ecneMMBaeT aejieHMe 
xpom ocom , HapyuiaeTCH, m TorAa b OAHy nojroByio KJieTKy M oxeT  

nonacTb orAeJibHbiH 3aA3TOK (re H ) b AByx 3K3eM njinpax, a b APy- 

ryio  —  hm o^H oro . TaKoe HapyuieHMe Bcer^a pe3KO CHMxaeT 

)KM3H ecn0C0 6 H0 CTb 6 yA ym ero  opr3HM3Ma, TaK KaK HapyuiaeTCH 
SajiaHC reHOB. KaKM e-To BemecTBa, KOTOpbie 33bhcht o t  AaH- 

H oro reHa, 6ynyT np0M3B0/iMTbCH mjim b cjimuikom 6ojib inoM , 
mjim b cjimuikom MajioM KOJiMMecTBe, h to , ecTecTBeHHO, c caM oro  

Hanajia cK axeTcn  Ha pa3BMTMn opraH M3Ma. 3 t o  TOJlbKO OAHa 
M3 npe^nocbiJiOK, h o  m mchho OHa onpeAeJineT t o ,  h to  cothm  tm - 

CHH, a MOXeT 6bITb, MMJIJIHOHbl reHOB o6'be(aMHHK)TCH B HeCKOJIb- 
KOAeCHTKOB XpOMOCOM (y HeKOTOpbIX npHMHTHBHbIX OpraHM3MOB 

mx M eH bine), t .  e. K3>KA3H xpoM ocoM a coA epxM T  He M eHbine Ae- 
CHTKOB MJIM COTeH TbICHH reHOB. B 3TOM npOHBJIHCTCH MyApOCTb 
npnpo^bi, m6o neM M eHbine camhmu (xp om ocom ) ao jd k h o  

pacxo^MTbCH npM 06pa30BaHMM nojioBbix k jic to k , TeM MeHee Be- 
p0HTH0 CTb ou im 6ok. Ecjim 6bi KaacabiM reH Be;i ce6n He33BMCMMO, 
t o  cpeAM COTeH tw ch h  mjim mmjijimohob reHOB BcerAa H aiiie jicn  6bi 

OAMH, a M ox eT  6bITb, HeCKOJIbKO JieCHTKOB, KOTOpbie pa30UIJIMCb 
6bi HenpaBMJibHO, b pe3yjibTaTe n ero  HapyuiMJicn 6bi reHHbift 
6ajiaHC. Ho o6'be,aMHeHMe reHOB MMeeT m cbom HeAOCT3TKM.

TaK, ecjiM b AByx opraHM3Max bo3hmkjim nojie3H bie npM- 

3H3KM B OAMHaKOBbIX (n o  TMny) xpOMOCOMax, TO OHM HejierKO 
MoryT 06’beAMHMTb CBOK) 3BOJIK>UMOHHyiO ueHHOCTb. JJonycTMM, 

y  K3KMX-TO KOnblTHblX B03HMKJIM HOBbie nOJie3Hbie npM3H3KM, 

06yc ji0 BJieHHbie M3MeHeHweM reHOB. H3npM M ep, y  OAHoro y jiyn - 
LUMJIOCb K3HeCTBO UiepCTM, HTO B3HCHO AJIH 3TOrO HCMBOTHOrO, 

y A p yro ro  noHBMJi3Cb HOBan (J>opM3 poroB , n03B0JiHK>m3H 3ct>- 

4>eKTMBHee 33lUMlU3TbCH OT XMHJHMKOB MJIM yBejIMHMB3IOm3H erO 
B03M0)KH0CTM B 6op b 6e 33 C3MKy. T3KMX npM3H3KOB y  P33JIMH- 

Hbix o c o 6eM M oxeT  B03HMKHyTb AOBOJibHO M Horo. Ecjim 6 bl reHbi 

B XP0M0C0M3X 06 ’beAMHHJIMCb npOHHO, TO 3TO MMejIO 6bl BeCbM3 

nenajibHbie nocjieACTBMH. ripeAnojio>KHM, h to  o 6e nojie3Hbie 

MyTaUMM B03HMKJIM B OAMH3KOBblX XpOMOCOM3X ( t .  e. T3KMX, 
K oropb ie, nonaA3H b oAHy KJieTKy, c o c t3 b jih io t n 3p y ). P3HO mjim 

n03AH0 C3Meu C OAHMM M3 nOJie3HbIX npM3H3KOB CKpeiHMB3eTCH 

C C3MKOM, y KOTOPOM MMeeTCH ApyrOH nOJie3HbIM npM3H3K. Mx 
nOTOMKM 6yAyT MMeTb napy XPOMOCOM, M3 KOTOpbIX B OAHOft



conepxHTCfl nojie3HbiH ren, yjiymuaiomMM pora, a b .npyron — 
yjiyMiuaiomMM rnepcTb. Ecjim 06a 3tmx npM3HaKa /zoMMHaHTHbi, 
Toraa noTOMOK ot mx CKpemMBaHMH 6yaeT MMeTb 06a nojie3- 
Hbix npM3HaKa5). Ecjim eMy oneHb noBe3eT m oh CKpecTMTca 
C XHBOTHbIM, TaKXe MMeiOIUMM 06a nOJIC3HbIX npM3HaKa, TO 
m Toma TOJibKO nojroBMHa ero iiotomkob nojiynaT 3tm npM3HaKM, 
Tax KaK npH pacxoxaeHMM xpomocom TOJibKO b onuy nojioByio 
KJieTKy nonaneT xpoMocoMa, HecymaH reH yjiyMiiicmibix poroB, 
a b apyryio — reH yjiyMuieHHOM uiepcTM. To xe cawoe m y C3M- 
km: nojiOBHHa ee Heoiuio/ioTBopenHbix >imu 6yaer MMCTb o£HH 
nojie3HbiM reH, a nojiOBHHa — npyroM. IlpM onjioaoTBopeHMM 
B03M0XHbi MeTbipe kom6mh3umm: b o^hom neTBepTM cjiynaeB 
coe^MH5iK>TCfl reHbi, onpeAejiaioiiiHe jiymune pora, ho npM3H3K 
xopouieM uiepcTM GyaeT OTcyTCTBOBaTb; b HeTBepTM cjiynaeB reH 
xopouieM uiepcTM nonaaaeT b oaho onjio^oTBopeHHoe hmuo Toxe 
c reHOM xopouieM uiepcTM, ho 3aaaTKM yjiynuieHUbix poroB 6yayT 
OTcyrcTBOBaTb; b neTBepTM cjiynaeB oamh xopouiMM npM3H3K 
6yaeT nojiyneH ot OTua, a apyron ot MaTepM m, TaKMM 06pa30M, 
3tm ri0T0MKM 6yayT HecTM 06a nojie3Hbix npM3HaKa; HaKOHeu, 
b nocjie^HeM MeTBepTM cjiynaeB 6yaeT oGpaTHaa kom6mh3uh*i, 
tjxc Taicxe o6’bê MHHTCH 06a nojie3Hbix npM3HaKa, ho yxe ot Ma
TepM npHfleT nepBbiM, a ot om a btopom. Cjie^OBaTejibHO, JiMiub 
b nojioBMHe cjiynaeB 6yayT co3^aHbi Hacjie^crBeHHbie CTpyKTy- 
pbi, oGecnenMBaiomMe 06a npeMMymecTBa, a b apyrnx — 6yaeT 
yHacjie^OBaH TOJibKO o^mh nojie3HbiM npM3HaK. 3h3mmt, ecjiM 
reHbi, HaxoAflmnecH b OflHott xpoMocoMe, He MoryT p33flejiaTbCH 
M oG'be.UHHHTbCH C reH3MH ApyrOM (n3pHOM) XpOMOCOMbl, TO 
HHK3KOM eCTeCTBeHHbIM 0T60p He MOXeT nOMOHb B C03A3HMM 
yCTÔ HMBOM (J)OpMbI C ^ByMH nOJIC3HbIMM npM3H3K3MM. 3T0 
B03M0XH0 3,aecb B TOM e^MHCTBeHHOM CJiyH3e, KOra3 B XpOMO- 
coMe, HecymeM nepBbitt nojie3HbiM npM3H3K, npoM3omji3 hobsh 
MyT3UMH, OnpefleJIHK>m3H BTOpOHf npM3H3K. Ho 3TO npouecc 
oneHb AHMTejibHbiM, m sbojhoumh KpsHHe 3aMe>DtfiMJiacb 6bi.

To CTpoeHMe xpomocom, KOTopoe Mbi peajibHo Ha6JnojiaeM, 
n03B0jiHeT M36eraTb 3Toro. EjiaroaapH JiMHeMHOMy pacnojio- 
xeHHio reHOB XpOMOCOMbl MoryT o6MeHMBaTbcn oxuejibHbiMM, 
cooTBeTGTBeHHbiMM reHaMM. npM stmx ycjioBHHx pa3Hbie no- 
Jie3Hbie npM3H3KM, B03HMKlUMe ^axe B TOMOJIOrMMHblX, T. e. 
cocTaBJiHiomMx n3py, xpomocom3x, Bce x e  MoryT aoBOjibHo 
H3CTO oGTjeOTHMTbCH b OiiHOft xpoMocoMe. Toraa cpe^n no- 
TOMKOB nOHBHTCH yCTOMHMBbie (JX)pMbI, Cn0C06Hbie A3BaTb npM

5> 3jaecb Bbi6paH HaM6ojiee 6jiaronpHHTHbiK ju \n  oifSopa h peAKHfi cjiynatt: 
Korjoia HOBbie no;ie3Hbie npM3HaKM AOMMHaHTHM. Ecjih 6bi ohm (KaK o6bi4Ho) 
6m jih  peueccMBHbi, to  yxe HHKoraa He moitim 6bi coBMecTHTbCH y o jiH oro  

opraHH3Ma npw yKa3aHHbix ycjioBHHx.



pa3MHO)*ceHMM TOJibKO TaKHx x e ,  o6jiaAatomHX o6ohmh npe- 
HMymecTBaMH, xkbothm x. Ohh 6yAyr HecTM 0 6 a noJie3 Hbix 
npH3HaKa b o 6enx napHbix xp0 M0C0 Max.

PacnojioxeHMe reHOB b uenoHKy n03B0JmeT pa3peuiHTb 
TpyAHyio 3aaany h OTBeMaeT AByM Tpe60B3HH*iM, Heo6xoAHMbiM 
m iin«  )KM3Hecn0C06H0CTH, h juih sbojuouhh opr3 HH3M3 . Oho  
o6ecneMMBaeT noHTH BcerA3 npaBMJibHoe pacxoxAeHHe reHOB 
no OAHOMy b KaxAyio nojroByio KJieTKy h OAHOBpevieHHO co3AaeT 
B03M0XH0CTH AJIH 06'beAHHCHHSI H KOM6HHHPOB3HHH JIK)6bIX 
reHOB, ecJin 3T0 n0Jie3H0 npn  ecTecTBeHHOM 0T60pe.

Haao CKa3aTb, hto hmciotch cjiynan, rAe npouecc hact hh3 - 
ne. y  caMOonbijiHiomMXCH pacTeHMH, xoth h hmciotch napHbie 
xpoMocoMbi, KaK 6y,HTO 6bi npncnoco6jieHHbie k TaKOMy o6vieHy, 
c})aKTHHecKH oh noHTM He nponcxoAHT. PacTeHHe He cKpemwBa- 
eTCH c ApyrMMM 3K3eMnjT«paMH, h ecJin b npnpoAe, HanpMMep, 
y pa3Hbix pacTeHMH nmeHHUbi B03HHKJIH KaKHe-TO noJie3Hbie 
npH3H3KH, to 06'beAHHHTbCH OHM npsKTHHecKH He MOiyr. 06 l> - 
e^HHHTb HX MOXeT TOJibKO HCKyCCTBeHHOe OnJTOAOTBOpeHHe, 
KOTOpoe npOH3BOAHT CejieKUHOHepbl, BblBOAH HOBbie copTa. 
Ho 3to yxe oco6 bifi cjiynan. A b ecTecTBehhbix ycjiOBHnx TaKoe 
oGTje^HHeHHe He nponcxoAHT, h b pe3yjibTaTe sbojhoumh hact 
MejuieHHee, nyreM nocjiejiOBaTejibHoro bo3hhkhobchhh hobhx  
nojie3Hbix npH3H3K0B y n0T0MK0B Toro pacTeHHH, y Koroporo 
bo3hhk nepBbiH H3 3thx nojie3Hbix npH3H3K0B (a He nyreM 
06’beAHHeHMH nOJie3HbIX npH3H3K0B, B03HHKUIHX HC33BHCHM0). 
H3npHMep, eCJIH OAHO p3CTeHHe npH06peJI0 yCTOHHHBOCTb K K3- 
koh-to 6ojie3HH, a Apyroe — k 3acyxe, to  hx npH3H3KH 
oGTjejuiHHTbCH He Moryr. Bojiee Toro, npenMymecTBO OAHoro pa- 
CTeHHH, yBeJIHHHB3K)mee ero B03M0XH0CTH BblXHTb H 0CT3 BHTb 
6oJibuioe nOTOMCTBO b CHJiy KOHKypeHunn, 6yaeT 33TpyAHflTb 
p3Cnp0CTp3HeHHe n0T0MCTB3 Apyroro P3CTCHHH C HHbiM n0Jie3~ 
hwm npH3H3K0M. B pe3yjibT3Te noHBJieHne K3XAoro nojie3Horo 
npH3H3K3 6yAeT Mem3Tb p3Cnp0CTp3HeHHI0 ApyrHX. P3H0 HJIH 
n03AH0, HO MOXHO P3CCHHTblB3Tb H3 HOHBJieHHe cpeAH p3CTe- 
HHtt, HecyuiHX nOJie3HbIH npH3H3K, HOBOH MyTSUMH, K0T0P3H 
npHBHeceT hobwh nojie3HbiH npH3H3K, h sbojiiouhh CAeJi3eT mar 
BnepeA. Oah3KO ui3rn 3th oneHb MeAJieHHbie, m6o b cjiyn3e 
CKpeuiHB3HHH noJie3Hbie npM3H3KH Moryr o6beAHHHTbcn rop33- 
AO 6bICTpee. MMeHHO 3THM oGtHCHHiOT, HTO C3M00nbIJIHK)m3HCH 
nuieHHU3 npHcnoc36jiHBajiacb k hobmm ycjiOBHHM h npoABHr3- 
Jiscb k ceBepy MeAJieHHee nepeKpecTHOonbiJiHeMofi pxn.

Bo3HHK3eT B onpoc, noneM y x e  cymecTByiOT m BbiXHBaiOT 
p3CTeHHH-C3M00nbuiHTejiHJ ecjiH  hx 3B0JH0UHH HAeT MeAJieHHee? 
C jieAyeT  CK333Tb, hto c3M00nbiJieHHe HMeeT cboh npeH M ym e- 
CTB3. SBOJIIOUHOHHpyiOT CSMOOnblJIHTeJIH AeifCTBHTejIbHO MCA' 
jieH H ee, ho 33T0 npn  p3cnpocTp3HeHHH b HOByK) o6Ji3CTb hm
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H d  He06X0AMM0CTM BCTpeHaTbCH CO CBOMM «COnJieMeHHMKOM» 
Ana pa3MHO)KeHMH. PacTeHMio BcerAa o6ecneMeHa B03M0XH0CTb 
0nji0A0TB0peHM«, nocKojibKy OHa 3aKJiK)MaeTCH b HeM caMOM. C a- 
MoonbijiMTejiM Jiymne pa3MHOxaK)TCH m jierMe npOHMKaioT b h o - 
Bbie o6jiacTM, ecjin TaM cxoAHbie ycJiOBMH m He Tpe6yiOTCfl HOBbie 

3BOJUOU,MOHHbie M3MeHeHMH. ECJIH Xe nOflBJIMeTCH He06x0AM~ 
MOCTb SBOJHOUHOHMpOBaHHfl, OHM OTCTaiOT B pa3BMTMM. 3HaMHT, 
C 3B0JII0UM0HH0M TOMKM 3peHMfl MX npCMMyiUCCTBa BpeMeHHbie.

B03BpaTMMCH K BOnpOCy O J1MHCMHOM p3CnOJIOXeHMM re 
HOB. M b i BH/ieJIM, MTO OHO MHJIHCTCH «OriTMMaJ1bHbIM», T. e. 
HaMJiyHIlIMM M3 B03M0XHbIX JUIfl nepCKpeCTHOpa3MHO)KaiOLlXMXCH 

pacTeHMM m )KMBOTHbix. M to ,  mto y  c3M00nbijiMTe;ieH reHbi T3K- 
x e  m Me iot JiMHeMHoe pacn o jioxeH M e , jimiiihmm pa3 A0Ka3biB3eT  

mx npOMCXoxjieH Me o t  nepeKpecTHOonbijineM bix.
M HTepecHO, mto b npM poAe 6biji otmcmch p e j x K n f t  cjiyMaM 

B03HMKH0BeHMH y AP030C[)H;i xpOMOCOMbl B BMfle K0J1bU3. OAH3KO  

3Ta (J)opMa HMme He npM o6pejia  pacnpocTpaHeHM H, TaK KaK to ta s  
ajih o6MeHa reHaMM HyxeH He oamh pa3pbiB, a ABa6). M o x h o  ay- 
MaTb, mto pa3 A axe Ha HauieM kopotkom HayMHOM BeKy (n o  cpaB 
HeHMio c orpoMHbiMM MacuiTa6aMM sbojiioumm) TaKMe KOJibua 

B03HMK3J1M, TO OHM MOrJIM 6bl pacnpOCTpaHHTbCH CpeAM XOTH 6bl 
HeMHOTMX BMAOB, eCJIM 6bl 6bIJIM 6e3BpeAHbIMM. OAHaKO y MHO- 
roicaeTOMHbix opiaHM 3M oii TaKMe KOJibua, KaK bmaobom npM3HaK, 
He Ha6jiiOAaiOTCH. O hm Ha6jiiOAa»OTCH TOJibKO y 6aKTepHM, rAe 

MexaHM3M HaCJieAOBaHMH B HeKOTOpbIX ACT3JIHX HecKOJibKO MHOM, 
MTO, OMeBHAHO, CBH33H0 C 0C06eHH0CTHMM MX 6M0JI0TMM.

YBAeKaTejibHbi TeopeTMMecKMe MeAHKo-6Mo;iorHMecKHe npo- 
6jieMbi. Y x e  co BpeMeH «OTua mcamumhw* iMnnoKpaTa mhotmc 
BpaMM 06'beAHHHJiH jhoacm b onpeAe;ieHHbie TMnbi, KaxAbiM 
M3 KOTOpbix npeApacnojioxeH npeMMymecTBeHHO k cBoeMy Kpy- 
ry 6ojie3HeM. axe b JiMTepaTypy (oco6chho X IX  BeKa) uimpoko 
B0I1IJIM TaKMe BbipaXeHMH, KaK «MeJIOBeK MaxOTOMHOrO BMA3», 
«anonjieKCMMecKoro TMna» m t.a*

M h o tm c  MccjieAOBaTejiM nbiTajiMCb co3AaTb cbom KJiaccM- 
(j)HKaUHH T3KMX TMnOB. B OCHOBy OAHMX 6bIJIM nOJIOXeHbl 
MOp({)OJIOrMMeCKMe npM3H3KM, HanpMMep, y3KMH M UIMpOKMM 
TMn, B OCHOBy APyrMX — TMn nMTaHMH ( «Tp3BOHAHble» — UIHPO- 
KMe, CKJIOHHbie K nOJIHOTe M 06p3THbIMf TMn —  «nJIOTOHAHbie»), 
B TpeTbMX —■ KOHCTMTyuMM BblAeJIHJIM no H3M60Jiee P33BMT0^. 
CMCTeMe —  nMiueBspMTejibHoft, AbixaTejibHOM, MbiineMHofi, M03- 
tobom m t . a .  A .  A . BoroMo;ieu cmmt3ji, mto npeMMymecTBeHHoe
pa3BMTMe OAHOrO M3 BMAOB COeAMHMTejIbHOM TKaHM (TOHKOM, 
XMPOBOM, rpy60B0JI0KHMCT0M M T.A*) OnpeAeJIHeT pa3JIMMMH 
B KOHCTMTyuMM MejioBeKa.

6) TOHHee, HJOKHO KeTHOe MHCJIO pa3pbIBOB.



CjieAyeT OTMeTMTb, HTO KaKOBbl 6 bl HM 6 bIJ1M pa3JIHHHH 
b KjiaccM(jDMKauMHX, Bee x e  b 0CH0Be mx jiexajio onwcaHMe 
oahhx h Tex xe  2 -4  bmaob cjioxchmh. npMHeM Bee OTMenaiOT 
cKJi0HH0CTb k onpeaejieHHbiM 3a6ojieBaHMHM: y y3Korpynbix —  
k Ty6epKyjie3y JiencMx, onymeHMio xejiymca, MajiOKpoBHio m t . j l ;  
y uiMpoKMX — k 6ojie3HHM oGMeHa (nooarpa, oxMpeHMe, £Ma6eT),
OTHaCTM K cepfleMHO-COCyflHCTblM; y KpynHbIX JIKXaeM C pa3BH- 
tom MycKyjiarypow —  k cepneMHbiM, noneMHbiM, k THXejioMy 
TeMenmo ocTpbix MH4)eKuMH.

CnpaBe/uiMBoe B03paxeHMe Bbi3biBajio to , h to  aBTopbi 3tmx 
CMCTeM BbiAeJiHJiH TMnbi, cjia6o ynMTbiBan nepexo^bi M ex- 
Jiy TwnaMM, m6o npeapacnojioxeHMH, xoth m Ha6jnoAaioTCH, 
ho He b 100%. MHoraa mcjiobck y3Koro c jioxch hh  3a6ojie- 
BaeT noAarpoii, a WMpoKoro — Ty6epKyjie30M. C o  BpeMeHeM 
CTaJIM rOBOpMTb, HTO 3flCCb MMeeTCH JIMUIb KoppejiHUMH npM3Ha- 
KOB, a He a6cOJ1K)THafl MX CBH3b. KoppejiHUMH TOBOpMT TOJIbKO 
o 6ojibuioM BepoHTHocTM cbh3M. HanpMMep, y 6J10HJU1H0B o 6blH- 
ho 6biBaiOT rojiy6bie rjia3a, y 6piOHeTOB — nepHbie, OAHaKO 
BCTpenaiOTCH HepHOnia3bie 6ji0HAMHbi m roJiy6orjia3bie GpioHeTbi.

MaTeMaTMKM M3MepHK)T KOppeJIHUMK) 0C06bIM K03(j)(f)MUMeH- 
tom r. Ecjih oh paBeH 1, 3HanMT, npM3HaKM CBH3aHbi npoHHo: 
HajiMHMe OAHoro 06H3aTejibH0 06ycji0BJiMBaeT npncyTCTBMe Apy- 
roro. Ecjim oh paBeH - 1 ,  t o  npMcyTCTBMe o^Horo MCKjnonaeT 
HajiMHMe opyroro. npM r  — 0 npM3H3KM He bjimhiot apyr Ha jipy- 
ra. HanpMMep, 6piOHpT M oxeT  6biTb m KypHOCbiM m rop6oHocbiM. 
ripejicTaBJieHMe o KoppejiHUMM jiajio kjiioh k TeopeTMHecKOMy 
pa3peiueHMK) Bonpoca. KoppejiHUMH Ha6jno,aaeTCH TaM, ryie npn- 
3H3KM MMeioT ojiHy o6m yio npMHMHy. HanpMMep, ubct rjia3 
m uBeT bojioc 33BMCMT o t  o^Hoft m tom x e  cnoco6HocTM opra- 
HM3M3 npOM3BOAMTb nMTMCHT. H o  B TaKOM CJiyHae CBH3b AOJIXHa 
6bITb a6C0JII0TH0M ( r  =  1 ). OflHaKO K03(J)({)HUHeHT KoppejiHUMM 
UBeTa rjia3 m bojioc paBeH npMMepHo 0,25. B neM x e  .nejio?

OKa3biBaeTCH, ecTb npMHMHbi, KpoMe 
o 6meM cn0C06H0CTM opraHM3Ma o6pa3o- 
BbiBaTb nMTMeHT, KOTOpbie TaKxe onpe- 
AejiHiOT UBeT rjia3 m bojioc (pmc. 1). 
H a uBeT nia3 (a ) Moryr BJiMHTb MecTHbie 
npMHMHbi ( 5 ) ,  a Ha ubct bojioc (e )  opy- 
TMe ( 5 ) ,  OT HMX He 3aBMCHLUHC. B pC3yjlb- 

Phc. 1. TaTe Mbi HaSjnooaeM TOJibKO nacTMHHyio
CBH3b, T. e. TO, HTO Mbi Ha3bIBaeM KOppeJIHUMeMf. EcTeCTBeHHO, 
HTO M ex^y TMnaMM KOHCTHTyUHH eCTb npOMexyTOHHbie 3BeHbH, 
3aBMCHlUMe OT COCTOHHMH npMHMHbi, CBH3bIBaK)UXeM Bee npn3Ha- 
km, TaK x e ,  KaK Ha6JH0,aai0TCH Bee nepexOAbi o t  nepHorjia3bix



6piOHeTOB k rojiy6orJia3 biM 6jioHAHHaM7). To, mto Mbi Ha3biBaeM 
«TMnaMM», — 6ojiee hjih MeHee Kpannne otkjiohchhh 3toK 
npHMHHbi ot cpe^Hero coctohhhh. CooTBeTCTBenho 6oJiee hjih 
MeHee H3MeHHK)TCH H OTMaCTH 3aBHCHLUHC OT Hee npH3HaKH.

B jiHTepaType HaKonmioch oipomhoc kojihmcctbo tohko  
noAMeneHHbix (Ĵ aKTOB CBH3H npn3naKO», OAnaKO 06'bHCHeHHH 
HX, KaK npaBHJIO, GbIJIH npOH3BOJM>HbIMH. Omcbhaho, mto, 
He AeJiaa cpa3y o6mnx bhboaob, hcoGxoammo 6biJio H3yMMTb 
(})aKTbi KoppejiHUHM (a ohh noMTM y hccx aivropou nojiHOCTbio 
coBnaaajiw) h, nocjieAo»aTejibno jjmacjihh npn3naKM m hx 
npHMHHbi, naHTH OAHy npHMHiiy, o6myio hjih bccx.

npcHBapHTejibHbiM anajiH3 noKajaji, mto, bhahmo, ecTb 
A Be OCHOBHbie npHMHHbi, ABa 4>M3MOJ1IOrHMeCKHX (J)aKTOpa, Ka- 
>K£bIH M3 KOTOpbIX CBH3blBaeT B OAHH nyMOK UeJlblH KOMnjieKC 
npH3HaKOB. IlpHMeM , CCJ1H OHH CHJlbHO OTKJIOHHIOTCH OT CpeJl- 
Hero, C03AaeTCH «THnHMHaH KOHCTHTyiJHH», TaK KaK npOHCXOAHT 
0AH0BpeMeHH0e oTKJioneHkie no 6ojibiUHHCTBy npH3HaKOB.

riepBan npHMHHa — xapaKTep rjiy6oKHx npoueccoB o6 Me- 
Ha (cOOTHOIlieHHe aCCHMHJIHUHH H /IHCCHMHJIHUHh), KOTOpblH 
06bIMH0 AOBOJIbHO CXOAeH BO BCeX KJICTKaX OAHOI'O OprailH3- 
Ma, h6o OHH Bee np0H30ULJJIH H3 OAHOrO HHUa, HMeiOT OAHH 
reHOTHn h HciibnajiH oGmne 6ojic3iih, iiepcuecemibic AamibiM 
OpraHH3MOM.

Ecjih npeo6jiauaer rpaTa bciucctb, to ypoBenb BTopocTe- 
neHHbix BemecTB b opraHH3Me (xnpoB, MeHee ueHHbix (Jdopm 
GejiKOB, cojieft b kocthmx 06pa30BaHHHX h t .a . )  noHHxaeTCH 
h pa3BHBaeTCH y3Kan (JienTOCOMHan) (J>opMa Tejia 06biMH0 c pn- 
aom 0C06eHH0CTen CKejieTa (3aocTpeHHan hhxhhh MacTb Jinua, 
HeMHoro BbiAaiomancH BnepeA cpeAHHn; rpyAb h Ta3 06biMH0 
ynjiomeHbi h t. a .) —  sto pe3yjibTaT 6ojibiuoH noa^tjihbocth 
CKejieTa b nepnoA pocTa. MeHee KpenKH cbh3kh, a OTciOAa MacToe 
onymeHHe xejiyAKa. Majio 3anacHbix BemecTB — Mame HacTynaeT 
HCTomeHHe, MeHbiuan conporHBJineMocTb HH^eKUHHM. 3aTO npn 
THXejiOH HH({)eKUHH MeHbiue hact pacnaA 3thx BemecTB, HHXe 
ypoBeHb OTpaBJieHHH hmh h 6ojie3Hb MoxeT npoTeKaTb jierqe, 
MeM y JiiOAeH uinpoKoro THna cjioxchhh. Flo stoh xe  npnMHHe 
y hhx pexe Ha6jnoAaK)TCH 6ojie3HH o6MeHa BemecTB (noAarpa, 
oxHpeHHe), pexe h cjia6ee — CKjiepo3 cocyAOB. TaKHM o6pa- 
30M, pa3BHBLUHeCH HeAOCTaTKH B03Memai0TCH yCTOHMHBOCTblO 
k HeAOCTaTKaM npoTHBonojiuXHoro THna.

7) CiiejoiyeT no/mepKHyTb, k to  KoppejinuHH uBeia  rjia3 h bojioc 3joiecb npMBO- 

ah tch  KaK aHajiorHH. Tnnbi * e  KOHCTMTyuMM KaK pa3 c ubctom  m He CBH3aHbi. 

Ho HBJieHne KoppejiHUHH ocHOBaHO Ha cbh3hx Toro ace THna —  ojoiHott o6meft 

H MHOmx pa3JIH4HbIX.



T oh h o  TaK x e  y  AByx A Pyrn x  th f io b  («aTJieTOHAHoro» —  

K pynH oro m «rpauH JibH oro» —  n poT H B on o jio xH oro  e w y ) 6o jib - 

uiMHCTBO 0C06eHH0CTen 3aBMcm o t  pa3JiHHHH b n pou eccax  

pocTa. n p n  s tom  HMeiOT 3HaneHHe 3aKOHOMepHOCTM HepaB- 
HOMepHoro pocTa pa3Hbix op ran oB  h TKaHen h H3MeHeHHH mx 

cooTHomeHMH. HanpM M ep, M03r b nocTHaTajibHbin n ep n oA  pacTeT 

Majio, BHyTpeHHMe opraHbi (nonkm , cepAue m a p . )  —  6o jib iu e, 

a koctm  m Mbiuiubi —  em e  6o jibm e. M3MeHeHHe coo th o ih ch m h  

CKa3biBaeTCH Ha Harpy3Ke cepAUa h noneK, Ha pn^e Ap yrn x  
4>yHKUMM. O ah h  yjiymuaiOTCH, A p yrn e  b neM-TO c t 3h obh tch  

x y x e ,  h o  BaxHO to ,  h to  KaxAbiH  onpeAejieH H bin  tmh k o h c th ty -  

uhh  nauxe Bcero (x o th  m He BcerAa) MMeeT on peAejieH H yio  x e ,  
HaH6o jiee  BepoHTHyio a jih  H ero  MopcjKxnorMio.

Mbi H3JIOXHJIH Bonpoc, KOHeMHO, B CaMOM 06lUeM, HeCKOJIb- 

ko  ynpoiueHHOM  BMAe. 0 6 p a iu aeT  Ha c e 6n BHHMaHHe t o ,  h to  e ro  

peineHMe 0CH0BaH0 Ha MaTeMaTMnecKMx npM Hunnax, Ha n peA - 
CT3BJieHMM o  KoppejiHUHHX M MX MexaHM3Max. OAHaKO penb 

MAeT He o npMMeHeHMM MaTeMaTHnecKHX m ctoaob  m pacMeTOB, 

a 06 MCn0JIb30BaHMM MMeHHO npMHUMnOB, B MX CaMOM 06meM 
(J)opMe.

J^pyran n po6;ieM a —  aHajiH3 npHHHH (sTHOJioniH ) m nyTeM 

pa3BMTHH (naToreH e3a) HeHH({)eKUHOHHbix 3a6ojieBaHHH, tb k h x , 
KaK H3Ba xe jiyA K a , rnnepTOHHH, niayKOMa, HepBHO-ncHXHnecKHe 

6ojie3HM (uiM30(})peHMH, ncMxacTeHMH, anMjiencMH m t .a . ) *  T yT  

noKa em e M Horo H encH oro.
KOHeMHO, M3yneHMe npHHHH m naToreHe3a 3a6oJieBaHHH 

B KaXAOM KOHKpeTHOM CJiyHae AOJUKHO MATH B 3HaHMTejlbHOM 

CTeneHH n0-pa3H0My. M Bee x e  m o x h o  BbmeJiHTb HeK0T0pbie 
o 6m ne TeopeTHHecKne npHHunnbi. HanpM M ep, npHHHHbi 6 jih30- 
pyKOCTM MCCJieAOBaJIM OTHaCTM TaK x e ,  KaK M3yHaJIM TMnMHHbie 

KOHCTMTyUMM, T. e. 3HajIH3HpOBajIH npM3H3KH Opr3HM3M3, KO

TOpbie H3me BCTpeM3K)TCH npn 6jlM30pyK0CTM. 3 T 0  n03B0JIHJ10 

CAeJI3Tb pHA BaXHblX BblBOAOB. BjIM30pyK0CTb CCMH3C CBH3bIB3I0T 

c ocji36jieHMeM o 6o jioneK  rji333 m c He6o;ibiiiHM  noBbiineHMeM 

BHyrpMrji33Horo asbjichm h.

H o ecTb m ApyroM nyTb, Koropbin xoth He AaeT nojiHoro 
peineHMH Bonpoca, ho n03B0JineT 0T06paTb M3 hmcjoiuhxch 
rMnoTe3 6o;iee BepoHTHbie m 0T6p0CMTb MeHee BepoflTHbie. 
B OpraHM3Me BCe OCHOBaHO Ha B3aHMOACHCTBHH OpraHOB, 
Ha TOM, HTO B KH6epHeTHKC Ha3bIBaiOT 06paTH0M CBH3bIO: KOrAa 
oahh opraH ACMCTByeT Ha ApyroM, a btopom — Ha nepBbin 
{A zz±B). ripM 3tom , ec;iH 06a opraHa ctmMyjiMpyiOT Apyr

Apyra —  o 6paTHan noJioxHTe;ibHaH cBH3b (A pa3BMTMe

mx 6yAeT Bee BpeMH ycKopnTbcn. Ecjih  o ah h  opraH  ctm M yjihpyeT



bto po h , a BTopon yrHeTaeT nepBbiM (A  to name Bcero

co3,aaeTCH paBHOBecHe. YcMJieHMe A ycMJiMBaeT B , a nocjieAHMM 
ero ymeTaeT m B03BpamaeT b npexH ee coctohhmc. To x e ,  KaK 
HeTpyuHO nOHHTb, nojiynaeTCH h npw otkjiohchm hx B .

Ecjim nonbrraTbcn 3tm B3aMM00TH0ineHMH npoueccoB Bbi- 
pa3MTb rpac{)MHecKM (pmc. 2 ), to b nepBOM cjiyqae ( + + )  Mbi 
nojiy^MM ycKopeHHoe HapacTaHMe, a bo btopom (H— ) CTpeMJie- 
HHe k ycTOMMMBOMy noJioxeHHio. IIohhtho, HTO to x e  MMeeT 
MecTO m npw 6ojie3HHX. Il03T0My, ecjin Mbi bmamm HapacTaiomyio 
KpuByio 6oJie3HH (rnnepTOHMH, HejieneHHaH rJiayKOMa, hckoto- 
pbie (J)OpMbI IUM30(t)peHMM), TO BCHKOe oGtHCHeHMe MX xoAa, 
0CH0BaHH0e Ha «tuiioc — MMHyc» B3aMMOAeMCTBMH (t. e. Ha o t- 
pnuaTeJIbHOH OSpaTHOH CBH3M), He TOAMTCH. OneBMAHO, B 3TOM 
cjiynae npouecc, TaK CKa3aTb, caM ce6a noAroHaeT, m nepBMHHbie 
M3MeHeHMH b pe3yjibTaTe 6oJie3HM Be^yT k btopmmhmm, KOTOpbie 
onsiTb ycHJiHBaiOT nepBbie.

P hc. 2.

H ao6 opoT , a jih  xpoHHnecKMx 6oJie3Hen (H eK0T0pbie (})opMbi 

H3B xe jiyA K a  m ApyrMx Tpo^MHecKMx H3B, ncMxacTeHHH m t . a . ) ,  

KOTOpbie M oryT (6e3  yxyAUieHHH ycjiOBMM XH3HM) AOJiro npoAOJi- 

xaTbCH Ha oahom  ypoBHe, He06x0AMM0 MHoe o6tHCHeHMe. 3Aecb 
TaK xe  MMeeTCH ycToftHMBOCTb, KaK m b 3aopobom  opraHM3Me, 

h o  TOJlbKO Ha ApyroM  ypoBHe. 3 t o  CBoero poAa McnopneHHbie 
Becbi. B 0CH0Be 3Aecb JiexMT «OTpMuaTejibHaa o6paTHa5i CBH3b»

( A  B ) ,  TAe, OAHaKO, oamh opraH  (mjim n p o u e c c ) noneM y-TO

AeMCTByeT mjim cjimuikom CMJibHo, mjim c jia6o. TMnoTe3bi o «no- 
JIOXMTeJIbHOM 06paTH0ft CBH3M» pa3BMTMH npOljeCCa 3AeCb HaAO 

or6pocMTb.

KaK  bmamm, onpeAeJieHMe TMna cbh3m M o x e T  oneHb c s k o -  

HOMMTb ycMJiMH npM aHajiM3e xoAa 6oJie3HM 3a cneT Bbi6opa



c cavioro Hanana B03M0XHMX rnnoTe3 m ot6p3cmb3hmh H e- 
BepHbix. M 3^ecb M3TeM3TMMecKMM (TOMHee, KM6epHeTHHecKHM) 
nOAXOfl 0CH0BaH Ha ycTaHOBJieHmm npuHunrmajibHO m npoKoro 
TMna CMCTeM, a He Ha KaK0M-JiH60 BbiMMCJiMTejibHOM MeTO^e.

H eKoropb ie n p o fa eM b i TeopeTHHecKofi 6n o jio ran

BHeceHMe TeopeTMnecKoro MeTO.ua b 6MOJiorMio n03B0JineT 
HaM He TOJibKO pemaTb 3a^aMM, Hepa3peuiMMbie mhwm nyTeM 
mjim peuiaeMbie c orpoMHbiMM 3aTpaTaMH ycmjimm SKcnepMMeH- 
TajibHbiM nyTeM, h o  CTaBMTb m coBepmeHHo HOBbie Bonpocbi, 
KOTOpbie b hm cto 3KcnepMMeHTajibH0M njiaHe 33H3CTyio flaxe 
He B03HMK3I0T.

riepeMHCJiHM HecKOjibKO TaKMx npo6jieM. FlpoGjieMbi stm pa3- 
Horo 3HaneHMH. Ho Bee ohm mmciot to  o 6mee, h to  b ochobhom  
mx pa3pemai0T nyreM hmcto TeopeTMnecKMM. TaK, HanpMMep, 
BCTpeMaHCb c npo6jieMOM CHa, 3KcnepnMeHT3Topbi b ochobhom 
M3yMaiOT npMHMHbi CHa, KOHKpeTHwe MexaHM3Mbi, nycKaiouiMe 
ero  b xon, 3HaneHMe (j)M3MMecKoro coctohhmh nejiOBeKa m m -  
BOTHblX M T. XL. Ho npH TeOpeTHHeCKOM paCCMOTpeHMM 3TOrO 
Bonpoca 6pocaioTCH b rjia3a eme HeKOTOpbie 0C06eHH0CTM, 
Ha KOTOpbie KaK-TO Majio o 6pauxaJiM bhmm3hmh (J)H3M0Ji0rH- 
3KcnepMMeHTaTOpbi.

HanpMMep, Mbi cnMM, Kor^a n0Tpe6H0CTb b cHe noHTM ot- 
najia, m, H3o6opoT, — He cnMM, Koma 3Ta n0Tpe6H0CTb BejiMKa. 
Hto sto 3H3HMT? npe,acT3 BMM ce6e, hto HejioBeK xmbct no CTpo- 
roMy peXMMy: b 8 nacoB yrpa oh BCTaeT, a b 12 hohm jioxmtch. 
OflHa TpeTb cyroK yxoflMT Ha coh, ^Be TpeTM Ha 60,npcTB0B3HHe, 
KaK 3to peKOMeH^yiOT MHorMe TMrMeHMCTbi. Pa36epeMCH, Bee jim 
3^ecb n0HHTH0. AeMCTBMTejibHO, ecjiM b TeneHMe jxhk c 8 nacoB 
yrpa no 12 nacoB homm HaKanjiMBaeTCH ycTajiocTb (b neM 6bi sto  
hm Bbipaxajiocb: HaKonjieHMe KaKMx-TO Bpe^Hbix BemecTB mjim 
noTepa BemecTB, o6ecneHMBaiomMx pa6oTy), to  Be^b hcho, hto 
k 11 H3C3M Benep3 ycTajiocTb aojixh3 6biTb hohtm npeaeJibHoft 
(pMC. 3). M H3o6opoT: k 7 H3C3M yrp3 yroMjieHMe HepBHOM 
CMCTeMbi HOHTM CHHTO, BO BCHKOM CJiyH3e OHO TOp33flO MeHbllie, 
neM k 11 43C3M Benep3 . TeM He MeHee c 11 H3COB Benep3 nejioBeK 
He cnMT eme uejibiM H3C, a nocjie 7 H3C0B yrp3 oh, nomM 
yxe ocBo6oxaeHHbiM ot ycT3^ocTM, npo,noJiX3eT cn3Tb eme 
uejibiM M3C. 3H3MMT, COCTOHHMe CH3 He npHMO OTBeH3eT H3 H3Uiy 
yCTaJIOCTb, a COH M 60,apCTB0B3HHe MMeiOT K3KylO-TO MHepUMK): 
H3HaJI HeJIOBeK 60,HpCTB0BaTb M npOAOJIX3eT 60ApCTB0B3Tb yxe  
Torfl3, Kor^s y Hero M3cca npe^nocbiJioK jjjih ch3. 33CHyji m chmt 
no noJiHoro ocBo6oxaeHHH ot yTOMJieHMH.

BOT 3TOT BOnpOC, KOTOpbIM np3KTMHeCKM He B03HMK3JI y (J)M- 
3M0JI0r0B-3KCnepMMeHT3T0p0B, HBJIHeTCH Hpe3BblH3MHO B3XHbIM



P hc.3.

h n03B0JiHeT npOHMKHyTb b HeKOTOpbie MexaHH3Mbi, cymecTBeH- 
Hbie He TOJibKO jxjih CHa: no 3TOMy x e  npHHunny np0TeKai0T 
h Apyrne, oneHb MHorne (fryHKUHH nejioBeKa. npHBe^eM MeHee 
acTeTHHHbiH npHMep, ho oco6chho JierKO pacuiH^poBbiBaiomHH- 
ch: MoneHcnycKaHHe. HancjmeHHe MoneBoro ny3bipa hbjihctch 
npHMHHOH MOMeHcnycKaHMH. 3Aecb Ta x e  cxeMa: Monencnyc- 
KaHHe Ha'iHHaeTCH Toma, Kor^a mohcboh ny3bipb HanoJiHeH 
nOMTH AO npe^ejia, a He Kor.ua oh HanoJiHeH jinuib Hari0Ji0BHHy, 
h npeKpauxaeTCH, Koma ny3bipb onopoxHHeTCH noJiHOCTbJO. KaK 
bhaho, cxeMa Ta xe: HanaBiueecH HanojiHeHHe no HHepunn hact 
AO npeuejia, h HanaBiiieecH onopoXHeHHe Taoce npoAOJixaeTCH 
AO n0JiH0r0 onycTomenHH.

PaccMOTpeHHe 3th x  BonpocoB M oxeT  h a th  napanjiejibHO, h 6o  
cxeM a h npHHunnbi o ah h  h Te x e .  Pa3 HanaBiiiHHCH n p ou ecc  
caM c e 6a noAAepxHBaeT. B 3tom  o th o ih ch h h  coh  HapaAy, M ox eT  
6 biTb, c APyrHMH npHHHHaMH, ocymecTBJineTCH TaK 6jiaroAapa 
BKJIIOHeHHIO H BblKJHOHeHHK) OpraHOB HyBCTB. K 0 rAa-T0 LLTrpiOM- 
nejib  Ha6jiioAaji GojibH oro, y  KOToporo 6 bijin pa3pyuieHbi Bee 
opraHbi nyBCTB, KpoMe OAHoro TJia3a. Ecjih  6 0 JibH0 My 3aKpbiBajiH 
3t o t  rJia3, t o  o h  3acw naji. 3 HaHHT, pa3A p a x eH n e  co  c to p o h w  
OpraHOB nyBCTB noAAepxH BaeT GoApcTByioiuee c o c to h h h c , a b m - 
KJIIOHeHHe HX Cn0C06cTByeT TOpMOXeHHK) UeHTpajibHOM HepBHOH
CMCTeMbi, BbipaxaioiueM ycH  b cHe. r i o 3x e  TaKHe onbiTbi 6bmn 
npoAejiaH bi Ha x h b o th m x  h noATBepAHJin yKa3aHHbin bwboa.

O neM 3to roBopHT? BeAb npn ecTecTBeHHOM CHe y Hac 
b nepByio onepeAb BbiKJiKmiOTCH Bee Hawn opraHbi nyBCTB. 
Dia3a npocTo 3aKpbiBaioTCH, a APyrne opraHbi nyBCTB b 3Ha- 
MMTejibHOH CTeneHM OTKJiiOHaiOTCH ot buciumx ueHTpoB nyTeM 
T0pM0xeHHH. HyxeH HHOrAa oneHb cHJibHbin 3ByK, m o 6bi oh 
AOineji ao cnnmero h Bbi3Baji y Hero HopMajibHyio peaKunio. 
TaKHM 06pa30M, nejioBeK ycnjiHBaeT cboh coh h noAAepxnBaeT 
ero nyTeM BbiKJHoneHHH OpraHOB nyBCTB. nocjie 3Toro BbiKJiione- 
hhh yxe b 3H3HHTejibH0H CTeneHH OTAOXHyBiiiHH M03r Bee eme



np0A0Ji)KaeT cnaTb &o noJiHoro chhtmh yTOMJieHMH, xoth 6bi 
m He6oJibLuoro.

HanpoTMB, npocHyBiiiMCb, nejioBeK H3HHH3eT BocnpMHMM3Tb 
OKpyxaiomMM MMp BceMM opraHaMM hybctb. P33,np3xeh hh , ko- 
Topbie M^yT o r hmx, He aaiOT eviy 3acHyTb ao HacTyruieHmh oneHb 
BbicoKoro yTOMJieHMH. 3^ecb o6p33yeTcn o6p3TH3H noJioxMTeJib- 
H3H CBH3b: 60,npcTB0B3HHe — BKjuoneHMe OpraHOB nyBCTB —  
6oapcTBOBaHMe, K0T0pafl co3AaeT MHepuMio jxjih aKTHBHoro co - 
CTOHHMH HepBHOft CMCTCMbl, M 3HaJIOrHHH3H nOJIOXMTejIbHafl 
o6paTHan CBH3b: coh — BbiKjnoneHMe OpraHOB MyBCTB — coh 
AJIH HOHHOrO OTAblXa.

CxoAHoe npoMcxOAMT m npM MOneMcnycKaHMM. JlMiub npM 
oneHb bmcokom deneHM HanojiHeHMH MOMeBoro ny3bipa oTKpbi- 
BaeTCH «3H3TOMMMeCKMM 33MOK —  C({)HHKTep», T. e. MblllieHHOe 
Kojibuo, KOTopoe 3anMpaeT Bbixoji M3 MOMeBoro ny3bipa. Ho ko- 
r,aa 3tot «3aMOK» OTKpbiT, BbiTeKaioman Mona p33,ap3xaeT 
MoneMcnycKaTejibHbiM K3Haji, a HepBHbie MMnyjibCbi, MAymne 
ot MoneMcnycKaTejibHoro KaHajia, npMBOjiHT k  pacixiMpeHMio 
C(J)MHKTepa, t. e. nojwepxMBaioT BbneKaHMe mohm. 3 to t  npouecc 
npo,aoji)KaeTCH, noKa bch xMjiKOCTfe He 6yneT ynajieH3 M3 ny3bipa.

3t3 cxeMa, kohchho, othocmtch k cjiynaflM Henp0M3B0Jib- 
Horo MOMeMCnycKanMH y AeTeM paHHero B03pacTa m Tpe6yeT 
M3BeCTHblX AOnOJIHeHMM y B3pOCJTbIX XMBOTHblX M JUOfleM, y KO- 
Topbix peryjiHuMH 33Bmcmt Taoce m ot co3HaHHH. BaxH O  
Apyroe — B XM3HM OpraHM3M3 XMBOTHOrO M HeJIOBCK3 UeJIblM 
pan npoueccoB Tpe6yeTCH AOBOAMTb ao kohu3, 6y.neT jim sto  
coh mjim K3KMe-Jiw6o Apyrne hbjichmh, m bo Bcex 3tmx cjiyH3«x 
BCTyn3eT b jieftcTBHe oahh m to t x e  no TMny Mex3HH3M o6p3THon 
nOJIOXMTeJIbHOM CBH3M.

CxoAHbie npoueccbi yxe  jibbho ct3bmjim nepea 3KcnepMMeH- 
T3TOP3MM BnOJIHe 0C03H3B3eMbie MMM 33AaHM, KOTOpbie peuiMTb 
mm, oah3ko, He yjwBajiocb. 3 to  othocmtch, HanpMMep, K rpaAH- 
eHTHblM CMCTeM3M. IlpMMepOM TaKOM CMCTeMbI HBJIHeTCH nepBb 
njiaHapMH, Koropbift, 6y,nyMH pa3pe3aH nonoJiaM, BoccT3H3BjiMBa- 
eT y o6eMx nojioBMH OTcyTCTByioiuyio nacTb: rojioBy Ha xboctobom 
m xboct Ha TOJIOBHOM. Ka3ajiocb 6bi, jiorMnecKM 3Toro He ao jix - 
ho 6biTb. Pa3pe3 pa3 'be,aMHMJi OMeHb 6jiM3KMe no TMny phuom 
jiexamMe kjictkm, KOTOpbie ao jixh u  6wjim 6bi p33BMB3Tbcn 
MJIM B XBOCT MJIM B TOJIOBy OAMH3KOBO Ha 06eMX n0J10BHH3X. 
M ex^y TeM ohm, K3 K 6bi no yK333HHio HeBMAMMOro AMpMxepa, 
P33BMB3I0TCH B OTCyTCTByJOLUyiO y AaHHOrO OpraHM3Ma M3CTb.

AMepMK3HCKMM yHeHbIM H3MJIbA nOK33aJI, HTO B p33HblX 
yH3CTK3X nJI3H3pMM MMeeTCH p33HbIH ypoBeHb 06mCH3I b ro- 
JIOBHOM HaCTM 60Jiee BblCOKMfi, 3 B XBOCTOBOft 6oJiee HM3KMH, 
M caejl3jl 33KJU0HeHMe, HTO TOJIOB3 p33BHB3eTCH BCer^S M3 yH3CT- 
K3 C H3H6oJiee BblCOKHM 06MeH0M, 3 XBOCT —  M3 yH3CTK3



c HaM6ojiee HH3KHM 06MeH0M. 3 to  ,H3B3jio HenojiHoe 06^ 0- 
HeHMe. Be^b 36cojnoTHbiM ypoBeHb o6vieHa no jimhmm pa3pe3a 
6 bIJI 0,HHH3K0BbIM. 06'feHCHeHMe MOXHO ,113Tb, eCJIM yMeCTb, hto 
KOHeu c 6ojiee bmcokmm ypoBHeM o6MeHa ymeTaeT npOTMBono- 
JIOXHylO CTOpOHy. Tor^a CT3HOBMTCH nOHHTHO, hto b xboctoboH 
nacTM ynacTOK c HaM6oJiee bmcokmm ypoBHeM o6mch3, noKa 
OH BXOAMJI B COCTaB ueJIOTO HepBH, T3KXe B K3KOM-TO Mepe 
ymeTajiCH 6oJiee CMJibHbiM bjimhhmcm rojroBbi. Koraa x e  oh 
ocBo6oxaajicn ot stoto yrHeTaioiuero bjimhhmh m ctshobhjich 
caM, KaK HaM6ojiee 6jim3Kmm npexae k rojioBe, caMbiM CMJibHbiM, 
oh Mor (yxe 6e3 noaaBJiHioiuero bjimhhmh ro;iOBbi) aocTHrHyrb 
MaKCMMajibHoro ypoBHH o6MeHa. BjiaroaapH 3tmm M3MeHeHM- 
HM OH Mor BOCCT3HOBMTb MMeHHO TOJIOBHOM yH3CTOK HepBH. 
HanpoTMB, rpaHMHauiMM c hhm paHee ynacTOK nepBH, jimiiihb- 
uiMCb npMMbiKaBiuero XB0CT0B0r0 ynacTKa, OK33ajicn b roJiOBHOft 
nacTM. TaKMM 06pa30M, oh ctshobhjich o6t>cktom HaM6oJiee 
CHJibHoro ymeTaiomero aeficTBHH rojroBbi h , chm3hbluh cboft 
o6mch, npMo6peTaji cbomctb3, KOTOpbie o6ecnenMBajiM p33BMTMe 
TOJlbKO XB0CT3.

3,aecb Mbi bhahm Ty x e  c3Myio cxeMy, ho y x e  b mhom nojio - 
xeHMM. Bojiee cnjibHan nacTb K3K 6bi C3M3 ce6n ycMjiMBaeT TeM, 
hto yrHeTaeT np0THB0n0Ji0XHbift KOHeu, m, Hao6opoT, ym e- 
TeHHaa H3CTb nojx jjaBJieHHeM 6oJiee cn jibH ofi nacTM yrHeTaeTCH 
Bee .aajibine, T3K K3K TepneT cn0C06H0CTb k conpoTHBJieHHio. 
npouecc H3pacTaeT ro  bo3m oxhoto npejjejia m Bbi3biB3eT 3,necb 
Ty x e  nojiHpM33UMio, Ty x e  np0THB0n0;i0XH0CTb, ho y x e  
B MOp^OJIOTHHeCKOM, npOCTp3HCTBeHHOM nj!3He, KOTOpylO Mb! 
BM^eJIM H3 npMMepe CHa M 60APCTB0B3HMH BO BpeMCHHI M3K- 
CMM3JIbHbIM ypOBeHb 60,HPCTB0B3HHH CMeHHJICH M3KCHM3JIbHOH 
npOAOJlXMTejIbHOCTblO CH3.

B CBH3H C 3THM B03HMK3CT eme OflHH HHTepeCHblH BOnpOC. 
IlpMpOA3 CT3p3eTCH p33ABHHyTb ip3HHUbI pa3JIMHHbIX COCTOHHHH, 
HTO OCOSeHHO HpKO BHflHO Ha npMMepe CH3 M 60APCTB0B3HMH. 
H 3M6oJiee othctjihbo 3T3 npoTHBonoJioxHOCTb BbipaxeH3 y Bbic- 
uimx xmbothwx —  H3n6o;iee H3npnxeH H3H BbicuiaH HepBHan 

AeHTeJIbHOCTb npn 60,HpCTB0BaHHH, nOHTH nOJIHOe BblKJIIOHeHHe 
BblCIlIHX ueHTpOB BO BpeMH CH3.

Pan nCHXHHeCKHX 3360JieB3HHM (lHM30(t)peHHI0, MCTepHJO) 
B H3BeCTHOM CMblCJie MOXHO p3CCM3TpHB3Tb K3 K cneUH({)HHeCKOe 
&JIH K3XaOTO H3 3THX 3360JieB3HHH npH6;iHxeHHe 6ojipcTByio- 
mero COCTOHHHH K COHHOMy TOpMOXeHHIO. O.HH3KO eCJIH Mbi 
p3CCMOTpHM Bonpoc UIHpe, TO yBHflHM, HTO, nOMHMO 3THX flByX 
HOpMaJIbHbIX ypOBHen — M3KCMM3JIbHOrO OTAbIX3 M HOpMaJIbHOfi 
AeHTeJlbHOCTM, MOXHO C M3BeCTHblM npaBOM BbiaeJIMTb Tpe
TH ft ypoBeHb AeHTeJlbHOCTM —  CBepXBblCOKHft. fleMCTBMTeJIbHO,
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B MOMeHTbl MaKCH MajIbHOH OnaCHOCTM, B036y>KA,e H MH, THeBa 

h t. a* MejiOBeK 3aiiacTy»o OKa3biBaeTcn cnoco6eH Ha achctbmh, 

AajieKo BbixoAfliune 3a npeAejibi ero HopMajibHbix cn0 C0 6 H0 CTeH. 

YcTaHOBJieHO, mto b sto BpeMH pe3KO ycujiMBaeTCH BbwejieHne 

B KpOBb HeKOTOpWX BemeCTB, nOBbllliaiOUlMX (J)yHKUMM OpraHOB 

MyBCTB, cepAUa, Mbimu m M03ra, TaKMX, KaK aApeHajiMH m ApyrMe. 

B to x e  BpeMH 3aMeA/ineTCH AewCTBMe Tex OpraHOB, KOTOpbie 
cnoco6cTByK)T ycBoeHMio BemecTB m nonojmeHMio CMCTeMbi 

opraHM3Ma. EbiJio n0Ka3aH0, mto noA BJiMHHueM aApeHajiM- 

HonoAoGnoro BemecTBa —  4)eHaMHHa —  nejiOBeK He TOJibKO 

cnocoGeH 60ApcTB0 BaTb ropa3AO ^xojibine m coBcpuiaTb 6ojibinyio 

yMCTBeHHyio paGory, ho y Hero noBbiuiaeTCH ocTpoTa 3peHMH 

H pHJl /ipyiHX (})yHKUMM. TOT X e  3(Jx[)eKT Bbl3bIBaeT 6o;ieBoe 

pa3ApaxeHMe, KOTopoe, KaK M3BecTHO, yBejiMMMBaeT coAepxaHwe 

aApena^mia b kpobh.

Bo3HMKaeT Bonpoc: ecjin  opraHM3M cnoco6eH  Ha ropa3AO  

Gojibuiy io paGory, neM o h  coBepm aeT  b 06biMH0M c o c to h h h h ,  
m JiyMLuyio ocTpoTy OpraHOB uyBCTB, t o  noneM y ne n0Jib30BaTbcn  

3Thm nOCTOHHHO? B e^b  3T0, GeccnopH O , Aajio  6bi GojibiUMe 

npenM ym ccTBa b 6opb6 e  3a cymecTBOBaHHe, b cnocoGH ocTM  

xmuihmkh Bbicjie/inTb xepT B y  h, HaoGopoT, xepTB bi n 3 6 exaT b  e ro .
O iteBMAHo, ec;in  npeHM ym ecTBO TaK jienco AOCTMraeTCH m Bee 

x e  06biMH0 He Mcnojib3yeTcn, 3HaMMT, MexaHM3Mbi ero MMeiOT 

m o6paTHyio, OTpMuaTejibHyio CTopoHy. /tewcTBMTejibHO, onbiTbi 
n0Ka3biBai0T, mto n0CT0HHH0e BBeAeHMe x m b o th w m  (jDeHaMMHa 

ycKopneT pa3BHTne CKJiepo3a cocyAOB; m 36mtok aApeHajiM Ha  

M oxeT  Bbi3B3Tb nrayKOMy. K o p o n e  roB opn , noBbimeHMe ypoBHH  

(jDyHKUMM npHBOAHT k 6bICTpOMy M3H3UIMB3HMK) OTAeJIbHbIX O p
raHOB mjim opraHM3Ma b uejioM . BeponTHO, n03T0M y b sbojiioum m  

Bbipa6oraJIMCb TpM OCHOBHbIX ypOBHH (JtyHKUMM.
1. HopMajibHbiii, KorAa o p r3HM3M coBepui3eT H eo6xoAMMyio 

AAH e ro  XM3HeAeHTejibH0CTM pa6oTy (b tom  MMCJie yMCTBeH- 
H y io ), b KaKOM-TO cTeneHM M CTom3iomyio m yTOMJiniomyio e ro , 
HO He npMBOAHUiyiO K e ro  M3H3UIMBaHMK) M He yK0p3MMB3J0myi0 
XM3Hb.

2. MaKCHMajIbHblH OTAbIX —  COH, KOrA3 JIMKBMAMpyeTCH 
06bIMH0e yTOMJieHMe M BOCCTaHaBJIMBaiOTCH CMJibi. OAHaKO  

pa6oTa opraHM3Ma, e ro  peaKUMM Ha BHeuiHMe 06cT0HTejibCTBa 
He npeKpamaiOTCH: CKB03b coh  MaTb cjim uim t n;i3H p e6eHKa 

m BCTaeT k HeMy m t. a.
3. C0CT0HHMe «3KCTpeHH0H TpeBOFH», KOrAa M06MJIM3yK)TCH 

Bee CMJibi opraHM 3M a, « e r o  HenpMKOCHOBeHHbiM 3 a n a c », mto 

MHorAa MAeT b ym ep6  6yAym eM y 3AopoBbio, ycKopneT M3H3UIM- 
BaHMe opraHM3Ma. H o  opraHM3M BbiHyxAeH matm Ha s t o  bo  

MMH COXpaHeHMH XM 3H ecn0C06H0CTM. fljIH  OpraHM3Ma BbirOA- 
Hee MeM-TO nOCTynMTbCH, MT06bI COXp3HHTb XM3Hb. npM M epO M



3Toro HBjiaeTCH 6ercTBO o t  CMJibHoro Bpara, 6opb6a 3a caM- 
Ky, c TeM mto6u  ocraBHTb iio to m ctb o  m ap. Cne/iOBaTejibHO, 
opraHM3M pe3epBHpyeT KaKMe-TO MexaHM3Mbi, KOTOpbie o6biM- 
HO He 4>yHKUHOHHpyiOT, H0 npH He06X0AMM0CTM MoryT 6blTb 

M06M Jl M30BaH bl.
TaKoe 3B0JiK)UM0HH0e noHHMaHHe ypoBHew 4)yHKuMH mho- 

roe o6i>HCHHeT b Hauiew XM3HH. B CBoe BpeMH, KorAa nocjie 
6jiOKaAbi JleHMHrpa,aa (jDaiuMCTaMH y m hohix jieHMHrpaAueB, 
MyxecTBenno BbiCTOflBiUMx Bee Tpy/inoe BpeMH, pajiiMjiacb m -  
nepTOHMH (ee TaK m Ha3biBajin JieHMHrpaACKOM) —  dto 6bijia 
njiaTa 3a mx HeoGbiMaHHyio caM0M06MJiM3auMK). /Ipyron npMMcp. 
OpraHM3M He,uocTaTOHHO pearnpyeT Ha 6ojie3Hb, w eMy yrpoxaeT  
CMepTb mjim HHBajiHAHOCTb. M rorAa HaAO ero  «noiixjiecTHyTb», 
M06miiM30BaTb xoth 6bi Ha BpeMa ero pe3epBHbie MexaHM3Mbi, 
KOTOpbie MoryT iiapyiUMTb HeK0T0pwe (JjyHKUHM, ho b to  x e  
BpeMH n03B0JlHT JIOCTMMb TJiaBHOTO —  COXpaHMTb XM3Hb. M o x eT  
6biTb, MMeHHO b dtom CMWCji TKaHeBOM Tepanm i, KOI'Aa MeJIO- 
BeKy b b o a h t  npoayKTbi pacna.ua TKaHen. OGmmho npM GoJibinofi 
TpaBMe ohm B03HMK3I0T b opraHH3Me caMH m Mo6MJin3yioT ero  
3am m nbie cwibi. Ho ecjin 6ojie3Hb xpoHMMecKan, to  opraHM3M 
KaK 6bi npMBbiKaeT k Hen, hccmotph Ha to , mto OHa nocTe- 
neiiHo no^TaMMBacT n pa3pymaeT ero. Bot 3Aecb-TO n cjie/iyeT 
BBecTM npo^yKTbi pacna^a b TaKOM kojimmcctbc, KOTopoe 3acTa- 
bmt opraHbi M06HJiM30BaTb pe3epBHbie MexaHM3Mbi, cnoco6Hbie 
BOCCT3HOBMTb HOpMaJIbHOe MX (jDyHKLlMOHMpOB3HMe M flaTb MM 
hobhm 3anac SHeprMM, HeoGxoAMMbiH j j j m  AajibHeMineH 6opb6bi.

TaK npoxo^MT npouecc mjim MHaMe, OAHaKO TKaHeBan Te- 
panMH AaeT xopouiMe pe3yjibTaTbi npM xpohmmcckmx 6ojie3HHx, 
HO BHOCMT HeKOTOpbIM npoueHT pMCKa npM OCTpOM 3a60JieBa- 
h m m . nepeM06MJiM3auMH pe3epBHbix cmji T aoce  OTpMuaTejibHa, 
m6o cjimlukom 6ypHan peaKUMH opraHM3Ma M oxeT Bbi3BaTb 
Mpe3MepHyio TeMnepaTypy m pacnaA TKaHen c 06pa30BaHMeM 
TOKCMMeCKMX BemecTB.

3aAaMa M3yMeHMH o c h o b h u x  ypoBHeM 3k tm bh o ctm , mx 3bo -
JUOUMOHHOrO B03HMKH0BeHMH M npaKTMMeCKOM pOJIM —  OMeHb 

MHTepecHa m Tpe6yeT u iM poK oro o 6o 6meHMH 4>aKTOB. Ho h b ao  

nOMHMTb, MTO, KpOMe OCHOBHbIX ypOBHCM, eCTb M nOAYPOBHM 

(p33JIMMMH B TJiy6MHe CHa M B COCTOHHMHX 60ApCTB0 BaHMH).
4. M o x h o  BUAejiMTb m eme oah h  B axH biH , nocjieAHMM ypo- 

BeHb, KorAa opraHH3M BbixoAHT 3a npeAejibi hopmw. 3 t o  o 6m opok, 
6ecco3HaTejibHoe coctoh h m c, naAeHMe cepAeMHOM AeHTejibHOCTM 
M T.A. 3 tO  COCTOHHMe —  He npOCTO BOCCTaHOBJieHMe CMJI C B03- 
MOXHOCTbK) MX 6bICTpOM M06MJIM3aUMM, a BHyTpeHHHH 6opb6a  
3a XM3Hb y x e  npM noTepe cn0C06H0CTM k BHeum eM 3amMTe.

npMBeAeM eme oamh npMMep npo6jieM, B03HMKaK)mMx 
b 6MQJiorMM b TeopeTMMecKQM acneKTe, ho mmcjoiumx 6ojibinoe



npaKTH^ecKoe 3HaMeHne. 3 t o  Bonpoc o crapocTH h .uojirojie- 
thh . ripo6jieMa 3Ta r o  chx nop He pa3pemeHa. HeKOTopbie ee 

CTOPOHbl xopoilio H3y4eHbI 3KCnepHMeHTanbH0: H3BeCTHO, K3KHe 
M3MeHeHMH, ecjin He Bee, to  MHorne, conpoBoaczjaiOT CTapeHHe; 
H3BecTHa cTaTncTMKa ^ojrrojieTMH y MejioBeKa h p33Hbrx acn- 
bothw x, m ecTb psir rnnoTe3, paccMaTpMBaiomux s to t  Bonpoc, 
nbiTaiomnxcH naTb Ha Hero otbct. H o HeKOTopbie ctopohw  

3tom npoGjieMbi r o  cmx nop ocraBajincb b tch h  BCjiejicTBHe 

HejlOCTaTOHHOrO p33BHTHH TeopeTHMeCKOM 6H0JI0rHH H He^OCTa- 
tom ho MeTKoro TeopeTHHecKoro uorxorz. B caMOM jiejie, ecTb 
M Heiwe, mto CTapeHHe —  HeH36eacHOe cjie,acTBne ,UH(jD({)epeHUH- 
PObkh, ycjioacneHMa opraHMiMa, mto s to  TaK ace 3aKOHOMepHO, 
KaK 3HTponwH b HeopraHHMecKOM Mupe: nocieneHHoe na,aeHMe 
pa3H0CTeft b ypoBHe SHcprHH, KOTopoe, KaK paHbine o6em a- 
JIM (J)H3HKH, paHO HJIH n03^H0 IipHBe^eT K TenjIOBOH CMepTH 

BcejieHHOM. T enepb  na 3To cm otpht HecKOJibKO n0-HH0My, 
ho caM (Jd3kt HapacTaHHH sh tpo iih h  b npejjejiax nauiero partOHa 

BcejieHHoft He no^BepraeTcn coMHeHHio.
B ot TaK ace HeKOTopbie aBTopbi paccMaTpHBaiOT CTapeHne: 

3to HeH36eacHan noTepn 6nojiorHMecKH ueHHbix cbohctb  cjihui-  
KOM yCJIOaCHeHHbIM, BbICOKOpa3BMTbIM OpraHH3MOM, KOTOpafl 
npHBO^HT ero k rw6ejiH.

HeKOTopbie aBTopbi, b tom MHCjie >K. A. MejiBejieB, BbicK3-  
3biBajiH MHeHne, mto CTapeHne CBH33HO c HaKonJieHneM ou ih6ok 
CHHTe33, B MaCTHOCTH, H C HapyilieHHHMH B XPOMOCOMHOM 
annapaTe, b pe3yjibTaTe Mero b oxaejibHbix KJieTKax Bee Maine 
h Mame TepneTCH cn0C06H0CTb k nojiHOueHHOMy 06pa30BaHHK) 
He06X0£HMblX (J)epMeHTOB H 6eJIKOB, H KJieTKH KaK 6bl HH3K- 
THBHpyiOTCH, CT3HOBHTCH MeHee aCH3HeCn0C06HbIMH. npoueH T  
3THX KJieTOK B Opr3HH3Me BCe p3CTCT, H ApyrHM, OCT3BUIHMCH 

b 3tom OTHOiueHMH nojiHOueHHbiMH, KJieTK3M, Bee TpyjiHee 
KOMneHCHpOB3Tb B03HHKHlHe T3KHM 06p330M H3T>HHbI O0MeHa 
BemecTB. flocTeneHHO noHHac3eTcn conporHBjineMOCTb opr3HH3- 
Ma, oh Bbi6biBaeT H3 ctpoh. Ztpyrne cmht3jih, mto hcxoahmm  

HBJIfleTCfl CTapeHHe KOJIJIOH^OB KJieTOK. T3K H3 3TO CMOTpeJI
A. A. BoroMOJieu. HMefOTCfl h HHbie tomkh 3peHHH.

H. K. KOJIbUOB, H3npOTHB, CMHT3JI, mto CTapeHHe —  n p n cn o - 
co6jieHHe bhjis. Bn^y Bbirojmee, mto6w oxueJibHbie acHBOTHbie 

acHJiH He cjihiukom floJiro h MTo6bi 6bicTpee cMeHHJincb noKOJie- 
HHH, fl36bl CT3pwe aCHBOTHbie He MeuiaJIH p33BHB3TbCH MOJIOJlblM, 
a MOJiO£bie K3K MoacHO cKopee ocraBJifuiH 6bi n0T0MCTB0. Torjia  

3Bojik)uhh bvlrz non,aeT CKopee, h bh^ b uejiOM 6yaeT jiyMUie 

npHcnoca6jiHBaTbca k ycjioBHHM acM3HH. Oh 6y,aeT o6roHHTb Te 

BH^bi, y KOTOpbix OT^ejibHbie oco6h acHByT noJiro, h 6jiaroji3pH 

3T0My 3BOJIIOUHH COBepiii3eTCH MejUieHHO.
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M bot TyT He06x0AMM0 pa3rpaHMHMTb c TeopeTHnecKofi
TOHKM 3peHMH nO Kp3MHCM Mepe TPM pa3HbIX nO B X O JX a , KOTOpbie 

Tpe6yiOT HeTKOM (jjOpMyJIMpOBKH JUIH B03M0XH0r0 pemeHHH 

Bonpoca.
nepBbIM — 3TO Bonpoc 3BOJHOUHOHHbIM. HtO 6bl HM 6bl- 

jio  npMMMHOM CTapeHMH, ho b sxh o  3naTb — KaK k Bonpocy 
O CTapeHMM M flOJirOJieTMM OTHOCHTCH 3BOJHOUMH BHJ13. f lp e -  
nnTCTByeT jim OHa cTapeHMio, crapaeTca jim (ccjim m oxho TaK
Bbipa3MTbCH) yjUIHHHTb XM3HbOCOf>M MJIM, Ha060p0T, yKOpOTMTb? 

Ecjim TeHjieHLiMH sbojuouhh b tom, mto6w yo/WHMTb XM3Hb, 
3H3HMT, HbIHe XMByiUMe XHBOTHbie TOJibKO C 60JIbLUMM TpyjlOM 
Aoctmhim TaKoro AOJiTOJieTMH. Torus uajibHeMiuee yjuiMHeHMe 

xm3hm eme 6ojiee TpyaHO jioctmxmmo, p33 y x e  33 .uojirMe 3noxM 

3BOJHOUMH He cyMeji3 6ojiee ycneuiHO cnp3BMTbcn c 3atf3Heft 
(xoth b npMHUMne m 3to He 33KpbiB3eT H3M Aopory k 6opb6e  
co CT3pocTbio). Ecjim x e , H3o6opoT, —  sbojhoumh «p36oT3eT» 
B CTOpOHy yKOpOHeHMH XM3HM, TO JUIH HeJIOBeK3 OTKpbIB3K)TCH 
6oJiee uiMpoKMe nepcneKTMBbi: 3H3HHT, Mbi xmbcm MeHbiiie, 
neM MorjiM 6bi XMTb. A ecjiM mu xmbcm MeHbiue, MeM momm 

6bi XMTb, 3H3HMT, Mbi Mcnojib3yeM He Bee pecypcbi, KOTOpwe 
npMpou3 Morji3 6bi H3M ^aTb m KOTOpwe oh3 H3M He jiajia 

TOJibKO n0T0My, hto /uw 3B0jH0UM0HH0r0 npouecca 3TO 6u jio  
HeBbirouHO. Torus Mbi MoxeM nonbiT3TbCH B03Bp3TMTb ce6e TO 
AOJiroJieTMe, KOTopoe, M oxeT 6biTb, peajibHO, mjim xoth 6bi 
noreHUMajibHO, 6biJio y HauiMx ripeuKOB m KOTopoe bo bchkom  
CJiyH3e npMHUMnMaJIbHO B03M0XH0 JUIH Opr3HM3M3 H3iuero TMn3.

T3Kan n0CT3H0BK3 Bonpoca npMBeJi3 k nonbiTKe BbiHCHMTb, 
c neM CBH33HO AOJirojieTMe. B H3cthoctm, jw bho y x e  6buia 
OTMeneH3 CBH3b AOJirOJieTMH c 66jlbUIMMM p33MepaMM XMBOTHOrO 
M C BblCOKMM P33BMTMCM M03r3. 3 t0  6bUIO TOHHee nOJlTBepXUeHO 
b p36ore 3BTop3 m no3xe b p36ore T. B. AH(J)ajioBoii, M. B. Ee- 
jiOBOft, E. C.^eMeHTbeBOH m H. B. KopnarMH3. HccjieuoB3HHH 
n03B0JIHK)T AyM3Tb, HTO eCJIM 60JIbUIMe p33MepbI H p33BMTMe 
M03r3 CBH33HbI C UOJITOJieTMeM, TO, CKOpee Bcero, 3BOJIIOUMH 
AeMCTBMTejIbHO p360TaJia npOTMB AOJirOJieTMH. H  TOJibKO T3M, 
r,ue 6biJio oneHb BbirojiHO yBejiMHeHMe M03r3 mjim p33MepoB, OH3 
corJi3Ui3Ji3Cb H3 ycTynKM. Corji3iuajiacb noroMy, h to  3tm ycTyn- 
KM OnJI3HMBaJIMCb JipyrHMM BblrOUaMM. Ue(J)aJIM3aUMH (p33BMTMe 
M03r3) m Gojibiune p33Mepu jWBajiH 3uecb 3HanMTejibHO 6oJibuiMe 
npeMMymecTBa, neM Te, KOTOpwe jiaeT cKopocTb sbojhoumm. 
M TyT M06MJiM30BajiMCb HeMcn0Jib30BaHHbie pe3epBbi .uojirojie- 
TMH, n03B0JIHBIUMe yBeJIMHMTb pa3MepbI M yCOBepmeHCTBOBaTb 
noBejieHMe. 3tm  pecypcbi, no-BMUMMOMy, 6ujim y hmx b 33n3ce. 
T 3K, Kpbics xm bct Bcero 2,5 rou3, 3 nejioBeK — 80 m 6oJiee 
JieT. Bo BCHKOM CJlyH3e, UOCTOBepHbl cpOKM XM3HM B 120 JieT.



3HaMMT, npMHUMnwajibHO TaKoe .noJirojieTMe BooGme bo3m oxho, 
ho 4eji0BeiiecTB0 b ochobhom  Macce noneMy-TO o r y  B03M0XH0CTb 
He Hcn0jib30Baji0. 3 t o ,  OHeBH^HO, Hacjie/iHe Haiunx 6jiMxaMiuMX 
XMBOTHblX npe^KOB, KOTOpbIM 6bIJI0 BaXHO 6bICTpO H3MeHHTbCH 
B 3BOJHOUHM B 3aBMCMM0CTM OT Cpeflbl, —  npMHMHa, KOTOpaH JV IH 
Hac Tenepb OTnajia, TaK KaK Mbi caMM M3MeHneM OKpyxaiomyio  
cpejiy. Hauie cooTBeTdBMe c Heft Mbi noAaepxMBaeM .npyrMMM 
cnoco6aMM: Mbi He npno6peTaeM Mex, a Ha^eBaeM onexay , 
He TOHHeMCH 3a flMMblO, a pa3BO£MM £OMaiIIHMX XMBOTHblX M npH 
nepeMeHe KJiMMaTa M oxeM  npMcnoco6nTbCH k HeMy He TaK, KaK 
npHcnoca6jiHBaK)TCH XMBOTHbie, a nyTeM M3MeHeHMH o/iexabi, 
JIOMOB, C03HaTeJIbH0r0 M3MeHeHMH nm aH M H M T. jx .

TaKan nocTaHOBKa Bonpoca y x e  n03B0jineT c M3BecTHOM, 
^OBOJIbHO 60JIblH0M BepOHTHOCTbK) OTBeTHTb Ha nCpBblM BOnpOC 
nOJIOXMTeJIbHO. 3b0JH0UMH, BM^MMO, CTpCMMJiaCb COKpaTHTb 
CpOKM XM3HM, eCJIM HC^OCTaTKM GOJIbLlIOrO flOJirOJieTMH (3aMefl“ 
JieHHe caMOM dbojhoumm) hc MCKynajiMCb KaKHMH-TO apyrnMM 
3HaMMTejibHbiMM npenMymecTBaMM.

H o ecTb m npyrwe Bonpocbi, He MeHee BaxHbie b npo6jieMe 
AOJirOJieTMH. OflHH M3 HMX CBH33H C 3KCnepMMeHTaJIbHbIMM MC- 
cjieiioBaHMHMM: b KaKOH CTeneHM Mbi MoxeM nepeHOCMTb ^aHHbie 
o CTapeHMH, noJiyMeHHbie Ha .npyrnx xm bothbix (Kpbicax, co6a- 
Kax MJIM MOpCKMX CBMHKax), Ha HeJIOBeKa? Mbi OMeHb MHOrOe, 
m BnoJiHe 33KOHHO, M3yqaeM Ha XMBOTHblX, a 3aTeM npMMeHneM 
j x h r  peiueHMH cooTBeTGTByiomMx npo6jieM y HejioBeKa. H o, ecjin 
HaMM npaBMJibHO peuieH nepBbin Bonpoc — mto npMpo^a pa6o- 
TaeT npoTMB ^oJiroJieTMH, M oiyr B03HMKHyTb m comhchmh. Ecjim 
npMpojie BaxHO yK0p0TMTb XM3Hb, to  OHa Be^b M oxeT  c^ejiaTb 
3TO pa3HbiMM cnoco6aMM, JiMiiib 6bi 6biJia ^ocTMrHyTa uejib. 
CMCTeMa Bcero opraHH3Ma b stom  othoiiichmm n oxoxa  Ha uenb, 
m KaKoe 3BeHO hm 6yneT 0Cjia6jieH0 —  uenb o6opBeTCH. C jiejio - 
BaTejibHO, ecJiM SBOJHOuMOHHan 3a jxa na  TaKOBa, htoGm ycKopMTb 
CMeHy nOKOJieHMft H yKOpOTMTb XM3Hb OTflejIbHblX 0C06eM, TO 
BOBce He 06fl3aTejibH0, HT06bi OHa peuiajiacb y pa3Hbix bm^ob 
OflHMM M TeM x e  Cn0C060M. B03M0XH0, HTO KOHeHHbie pe3yJIbTa- 
Tbi (6bicTpoe npoTeKaHMe xm3hm) m n0CTaT0HH0 cxo^Hbi y stmx 
BMflOB, HO MeXaHM3MbI, KOTOpbie npMBOflHT K 3TMM KOHeHHbIM 
pe3y;ibTaTaM, Bbi3BaHbi nepBooHepe^HbiM HapyuieHMeM pa3Hbix 
OT^eJIbHblX 3BeHbeB BCeM CMCTeMbi M MoryT 6bITb pa3JIMMHbIMM 
y Kpbicbi, KMTa m nejiOBeKa8). riosTOMy 3KcnepMMeHTajibHbie 
naHHbie, nojiyneHHbie Ha HeMHornx BM^ax xm both bix, He mmciot 
6eCCn0pH0M 06mH0CTM M flOJIXHbl npHHHMaTbCH C 60JIblH0M

AHanorMHHO 3T0My pa3JdeneHMe Ha ABa nojia onpejaejiaeTCH pa3HbiMH 
MexaHH3MaMH y MJieKonMTaiouiMx, y  irrnu h y HeK0T0pbix KepBei*. A pe3yjibTaT — 
Be3joie ABa nojia.



ocTopo)KHocTbio, TaK KaK npo6jieMa jioJiroJieTMH — sto  o w a  
M3 Tex npo6JieM, me pemeHMe ee npwpo^OM MoxeT v ljx t v l y pa3- 
Hbix bm/iob pa3HbiMM nyrHMM. Ho 3to TOJibKO npe/iocTepexeHMe. 
M o xeT  6biTb, 6o;iee BaxHbiMM abjihiotch /zpyrMe Bonpocbi.

KaK x e  npoHcxoflHT CTapeHMe? C tomkm 3Pchmh H3yHeHMH 

XMBbIX CHCTeM OHO MOXeT MflTM B IipMHUMIle £ByMH nyTHMH. 
riepBbiM nyTb, HanpMMep, onMCbiBacTCM h MyTunMOHHOM TeopMM 

CTapeHMH. C TeneHMeM BpeMeHM MyTaiiMM, 0CJia6JiMi0mMe aK- 
TMBHOCTb KJieroK, HaKaiuiHRciioich, yxyjunaJOT TipOUCCCW o6MCIia 
h pocTa KJieTOK, m b pe3y;ibTaTe nacTyriaeT CTapeHMe. MexaHH3- 
Mbi, peryjiMpyiomMe opraHM3M, b KaKOM-TO Mepe KOMneHCMpyiOT 

3T0, noKa caMM hc CTaHyT £0CTaT0MH0 cjia6biMM m o K axy r-  
ca He b CMjiax enpaBMTbeH c HapacTaiomMM ocjiaSjieHMeM 
opraHM3Ma. TaKOBbi npejicTaBjieHHfl MeHHMKOBa, BoroMo;ib- 
ua m npeflCTaBHTejieft MyrauMOHHOM TeopMM, xoth npHHHHbl 
b 3HaHMTejibHOH CTeneHM npejuiojrarajincb pa3Hbie: nocTeneH- 
Hoe caMooTpaBJieHMe opraHM3Ma (M . M. MeMHHKOB), CTapeHMe 
KOJIJIOMJIOB, TO ecTb yBejIMMeHMe HaCTMU KOJIJIOM^a, M3 KO
TOpbix COCTOHT KJieTKM (A. A. BorOMOJieil), MJIM HHaKTMBaUMH, 
ocjra6jieHMe 3ktmbhoctm xpoMocoMHoro annapaTa.

Ho GbiJiM m ^pyrne tomkm 3peHMH, He 06*i3aTejibH0 mc- 
KJiiOMaiomMe nepByio, ho BbmBMraBUiHe Ha nepBbiM nJiaH £pyrofi 
annapaT. PyccKMft (j)M3M0Ji0r H. A. BejiOB, Kofopbift nepBbiM 

B 6MOJIOrMM BnOJIHe OTHeTJIMBO pa3BMBaJI, KaK Mbi rOBOpMJTM 
paHbiue, TeopMio OTpMuaTejibHOM 06paTH0M cbh3m, BM,ae;i npM- 
HMHy b paccorjiacoBaHMM pa6oTbi pa3Hbix OpraHOB. Oh nojiaraji, 
MTO MHOrOHMCJieHHbie 3BeHbH ueJIOM uenM OpraHOB, CBH33HHblX 
TaKOM 06paTH0M CBH3bio, pa6oT3H Ha paBHOBecMe, TeM He MeHee 
B CBOeM CJIOXHOM B33MMO,nei:ICTBHM paHO MJIM n03^H0 3BTOM3- 
TMnecKM npMBe^yT k HapyuieHMio peryjinuMM. TaKMM 06pa30M, 
b caMOM CMCTeMe peryjiHuMM 3ajioxeHbi HeM36exHO Hapyujaio- 
mMe ee MexaHM3Mbi. MH3He roBopn, c ero  tomkm 3peHMH, n p n  
CTapeHHH jieJio He b noTepe k3kmx-to oxaejibHbix noJie3Hbix 

CBO&ICTB, He B MH3KTMB3UMM, 3 BO B33MMOOTHOIlieHMHX OpT3HOB, 
KOTOpbie, nocTeneHHO H3pyui3HCb, npMBOjiHT k p33pyuieHMio 
CMCTeMbI OPT3HM3M3.

B H3BeCTHOM OTHOUieHMM CXOflHyK) TOMKy 3peHMH P33BH- 
Bajl A. A. B0m3H0B, nOJI3r3BUiMM[, MTO CJiyH3MHbie OTKJlOHeHMH 

b p36ore oT^ejibHbix OpraHOB m TK3Hen HeM36exHO npMBO- 
flHT K TOMy, MTO K3KOe-TO 3BCHO CT3H0BMTCH 60J1CC CJia6blM, 
3 no ero npejicT3BJieHMio, 3({)(J)eKTMBHOCTb cmctcm, mx P36oto- 
cn0C06H0CTb, K3K m np0HH0CTb npocToft uenM, onpe.uejiHioTCH 

B OCHOBHOM He H3M60Jiee CMJibHbiM, 3 H3M60Jiee CJI36b!M 3Be- 
hom. B 3tom cJiyM3e ji3xe ycMJieHMe ojihmx 0pr3H0B He M oxeT  
MCnp3BMTb Bpe^3, H3HOCHMOrO OCJI36jieHMeM ^pyrMX OPT3HOB.



CaMbic xopou in e  noHKH He M oryT cnacTH nejiOBeKa, ec jin  o t -  
Ka3ajio b pa6oTe cepAU e. H caM oe cm ibH oe  cepAu e He M ox eT  

cnacTM nejiOBeKa, e c jin  n o rn 6 jin  e ro  noHKH. OrpaHHHMBan pa- 
60Ty CMCTeMbI, TaKOe CJia6oe 3BeH0 npHBOAHT K BTOpMHHOMy 

ocjia6jiCHMio CMJibHbix. F ljio x o e  nMTaHMe (c c jih  c jia6 oe  cep A u e ) 
mjim orpaajieHM e (c jia6ocTb  n on eK ) ocJia6MT Becb opraHM3M. 

A nocTeneHHO Hapacrraiom ee yxyA ineH ne p a 6 o ™  Been CMCTeMbI 

npMBOAMT k ocjia^jieH M io A p y rn x  3BeHbeB, KOTOpbie orpaHHHHBa- 

ioT pa6oTy opraHM3Ma Bee AaJibiue m AaJibuie, noKa He npnBOAHT 
k c ro  noJiHoft AerpaAauMM.

ToMKa 3peHMH H.A. BejioBa m A. A. EornaHOBa He 6biJia a o - 
CTaTOMHO noJiHo AOKa3aHa. P accyxA eH M e H.A. EeJiOBa, KorAa oh  

nblTaJICH KOHKpeTM3MpOB3Tb CBOK) CXeMy, GbIJIO M3TeMaTMHCCKM 
oneHb HeTOMHbiM. C oo6p axeH H H  A. A. EornaHOBa T aK xe  He GbiJin 

npHMO noATBepxaeH bi 3KcnepHMeHTOM. TeM  He MeHee c h m m m  
npMXOAMTCH CHHTaTbCfl, TaK KaK Mbi 3naeM, HTO HapymeHMe 
o a h o h  CMCTeMbI opraHM3Ma b o6m eM  e ro  KOMruieKce o rp n -  
uaTejibHo o rp axaeT cn  Ha A P yrn x . Pa3peryjiM poBKa opraHM3Ma 
MOXCT MrpaTb MJIM CaMOCTOHTeJIbHyiO, MJIM BTOpMHHyiO pOJIb 
b n pou ecce  CTapeHHH. KaK ne-TO  nepBHHHbie, noHTM 4>aTajibHbie 
napyuieiiHH (HanpMM ep, KOJiJiOM/tHoro c o c to h h h h  mjim xp oM oco - 

m h o m  aKTMBHOCTM) M oryT Bbi3biBaTb pa3peryjiM poBKy, a OHa —  

ycKopHTb crapeHMe. Tor/xa ee  poJib BTopnHHa, x o t h , bo3m o x h o , 
BejiMKa. E cjim Mbi MMeeM A e jio  c  r/iy6oKMMM MOJieKyjiHpHbiMM 

HBJieHMHMM, noKa M ajio AOCTynHHMH HaM, —  3to  o a h o ; ecjiM 
x e  6 o jiee  cymecTBeHHbiM HBJineTcn HapymeHMe cooTHom eHHH 

M ex a y  opraHaMM, b KOTopoe, n o x a jiy i f ,  Mbi b o6m eM  MOxeM 
b m e m mBaTbCH, —  3To A p yroe . BepoHTHO, b k o h c h h o m  cneTe m u  
npMAeM k  BbiBoay o  3HaneHHH o6 omx  4>aKTopoB, H0 y^ejibHbiM 

Bee mx onpe/xejiMTb noKa em e  Tpy/xHo.

MMeeTcfl cepbe3H oe KOCBeHHoe noATB epxAeH ne M yTaunoH - 
HOH TeopMM CTapeHMH: y pa3JIHHHbIX XHBOTHHX, f la x e  pa3HbIX 
tm iiob , Ha6jiK)AaK)TCH G ojiee mjih MeHee cxoAHbie TeM nbi M y- 

TMpOBaHHfl. S t o  3H3HHT, HTO 3a OAHO nOKOJieHMe y  CaMbIX 
pa3Hbix bhaob  B03HMKaeT 6oJiee hjim MeHee 6jih3khh[ npoueH T 

HOBbix MyTauMM, cK axeM , Ha mmjijihoh oco6 eft. Pa3HMua b HHCJie 

MyTauMM 3a noKojieHM e y apo3ocJ)hjih m nejiOBeKa BpnA jim 
6ojib iue, HeM Ha o ah h  nopHAOK. Ho nejih nano MMeTb b bhay, h to  
n0K0JieHMH-T0 BecbMa pa3Hbie n o  cBOen juiMTeJibHocTM: y AP030-  

(})MJIbI 3a 15 AHeft npOXOAHT nOJIHbIM UHKJI XH3HH, y  MbllUM —  

3a 3 roAa, a y nejiOBeKa —  3a 50-80 JieT. 3HaHMT, 3a t o  KopoTKoe 

BpeMfl, K orop oe  XMBeT AP03o4)MJia, y Hee npoM 3om jio  CTOjibKo 

xe MyTauMM, cKOJibKO y muuim 3a BpeMH, b 60-70 pa3 6 o jie e  

AJIMTeJIbHOe. TaKHM 06pa30M , Mbi BMAMM, HTO, HeM HHTCHCHBHee 

MyTauMOHHbiM n p o u ecc , TeM K opone XM3Hb x h b o th h x ,  h ah ,



MHanc roBopn, MMeeTCH npHMan cBH3b M exAy cnoco6HocTbio 
K MyTaUMHM M KOpOTKOJieTMeM XMBOTHblX.

3 to  KaK 6yAT0 cepbe3HO noATBepxAaeT MyrauMOHHyio Teo
pM io crapeHHH. Ho TyT B03HMKaeT BCTpeMHbiM Bonpoc: npeAno- 
J10XMM, HTO KaKOM-TO OCHOBHOM npOUCCC JICXMT B (JtyHAaMeHTe 
CTapCHMH. Ho Be/Jb Mbi B M3BeCTHOM MCpe MOXeM 3aACpXMB3Tb 
CTapcHwc m a a x e , nycTb no bhciuhmm npM3HaKaM, Ha HeKO- 
Topoe BpeMH HanpaBJiHTb npouecc b o6paTHyio CTopoHy. TaK, 
HanpMMep, nepcJiMBaHHc kpobm, kotopoc np0H3i30AMji0Cb c ue- 
JlbK) OMOJIOXCHMH MJIM 03A0p0BJieHMH OpraHM3Ma, He TOJIbKO 
yBejiMHMBajio ero CMJibi, hto BnojiHe noHHTHO, ho h yjiynmajio 
rw6K0CTb xpycTajiMKa, ero  ruiacTMHHocTb, Tepniomyiocfl, KaK 
M3bcctho, c B03pacT0M (TaK Ha3biBaeMaH «crapHecKan AajibHO- 
30pK0CTb», mjim «npcc6MonMH»). Hccom hchho, hto  OT ncpeJIM- 
BBHMH KPOBM HeJIb3H 6bIJIO OXMAaTb yMeHbULieHMH B XpyCTaJIMKC 
y x e  B03HMKLUMX He6jiaronpMHTHbix MyrauMM, npoMCUie^mMX 
3a npcAbi^ymMM nepMOA xm3hm. 3HaHMT, 3Aecb cbirpajio poJib 
h to -to  Apyroe. KaxeTCH HaM^oJiee BeponTHbiM, hto ncpBMHHbie 
npoueccbi, ecjiM 6bi acmctbobbjim TOJibKO ohm, npMBejiM 6bi 
opraHM3M k rM6ejiM 3HaHMTeJibHO no3xe, neM Te peajibHbie npo 
ueccbi OCJia6jICHMH TKaHeft M 0pr3H0B, KOTOpbie Mbi H36jIK)A3eM  

B ACMCTBMTejlbHOCTM.
M TorAa npeACTaBJineTCH AOBOJibHO 33kohhhm  BBeAeHMe b Te

opM K) CT3pCHMH npeACT3BJI e H H M O Hap3CT3K)meM p33peryJIMpOBKe. 
/JeMCTBMTeJIbHO, eCJIM nepeJIMB3HMe KpOBH MJIM TK3HeB3H Tepa- 
nMH, BpeMeHHO Mo6MJIM3yK)mMe (})yHKUHM TKaHeM M Opr3HOB, 
b k3kom-to Mepe B03Bpamai0T mx k npexH eft pa6oTocnoco6-  
HOCTM, 3T0 MOXeT 03H3H3Tb, HTO OHM n03B0JIHK)T BepHyTbCH 
k npexHeM y coctohhmio peryjiMpOBKM. Ecjim, HanpMMep, AeJio 
b MyTauMHx, to  TKaHb no cocrraBy yjiynuiMTbCH npMHUMnwaJibHo 
He MoxeT. Ho npM BpeMeHHOM yjiynmeHMM ycjiobmm opraHbi 
MoryT HeCKOJIbKO yCMJIMTb CBOK) ACHTeJIbHOCTb 3a CHeT HeMCnOJIb- 
3yeMbix pe3epB0B, KOTOpbie 3aKpbui3 ajih hmx rnioxan peryjinuHH. 
AKTMBM3MpyH CBOK) ACHTeJIbHOCTb, OHH npeAOCT3BJIHK)T B03M0X- 
HocTb k noBbiuieHMK) AeHTejibHocTM m ApyrMX TK3HeM, m npouecc, 
KOTOpbiM 6biA 0CH0B3H H3 nocTeneHHOM b33mmhom ymeTeHMM, 
HanaBuiMMCH c nepBHHHOM, H3M6ojiee nocTpaAaBmen TKaHM, mo- 
xeT  noMTM b KaKOM-TO Mepe b 06paTH0M HanpaBJieHMM. Kopone  
roBopn, b peajibHOM CTapeHMM ocJia6jieHMe AeHTejibHocTM o ah o h  
TKaHM AaeT tojihok jiaBMH006pa3H0My npoueccy, o kotopom  
roBopMjiM H. A. BeJiOB m A. A. BorAaHOB m kotophm  AajieKo o 6ro - 
HHeT no CBoeMy 3cJ)c|)eKTy nepBMHHyio AerpaAaunio, Bbi3BaHHyio, 
HanpMMep, HHaKTHBauMen xpomocomhoh MaTepMM.

C 3Toft tohkm 3peHMH 6opb6a CO CTapeHMeM MoxeT HATH 
AByMH nyTHMM. Bo-nepBbix, —  nyreM  noMCKOB HaM6ojiee no - 
cTpaAaBineM TKaHM, Koropan AaeT nepBbie tojihkm k ocjia6jieHMio
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opraHM3Ma bcjicactbmc CBoeft AerpaAauMM. M B0-BT0pbix, n y -  
TCM nOHCKOB M MCnp3BJieHMH Tex peryjlflTHBHblX MCX3HM3MOB, 
KOTOpbie p33JI3XMBaiOTCH 3TMM IiepBHHHblM BJ1MHH MCM.

iipMBeACM IipOCTOM XMTCMCKMK npMMCp. Y  MeJIOBCKa no- 
CTpaaaJiw Horn. B npexH ee bpcmh, m oco6ch h o  b 6eAHbix cjiohx

HaceJieHMfl, T3KOM WeJIOBeK CT3H0BMJ1CH He TOJlbKO MHBaJTMflOM,

h o  3aMacTyio Mor nepeHTM na cmahmmk o6pa3 xm 3hm , ccjim 3 to  

6bIJI0 B03M0XH0. B pC3yJIbTaTe CMAHMefi XM3HM pa3BMBaJIMCb 
BTOpMMHbIC HapyUICHMfl, CBH3aHHbie C IIOTCpCM TpCHMpOBKM. 
B KOHue k o h u o b  opraHM3M CTpaaaji ropa3Ao 6ojibiue, MeM m n b -  
KO OT C3MOM nOTCpM KOHeMHOCTCM, TaK KaK B HeM H3MMHaJlM 
pa3Jia>KMBaTbCH (})M3M0ji0rMMecKMe npoueccbi, KOTOpbie b 3Aopo- 
bom opraHm3mc Bceraa onMpaioTCH Ha MbiuieMHyio AeflTejibHocTb, 
Ha HopMajibHbiM o6m ch m t . a .  Tom ho TaK x e  b cmctcmc o p ra -  
HM3Ma oc.na6jieHMe k3kom -jim 6o oahom  (J)yHKunM caMO no ce6e 
m o x c t  eme He AaTb 6ojibinoro 3(})(})eKTa, He npMBecTM opraH m3m 

k tmScjim, nocKOjibKy AaHHan TKaHb mjim AaHHaa (})yHKUHfl em e  
AOCTaTOMHO CMJibHbi, HTo6bi npoTMBOCTO^Tb He6ji3ronpH*iTHbiM 
BJIMHHMHM CpCAbl. Ho, OCJ136mBLUM ApyrMC (JtyHKUMM, AJIH KOTO- 
pbix nepBafl (})yHKUMfl Heo6xoAMMa KaK npeAnocbiJiKa, OHa 6yAeT 
CTpaAaTb caMa onHTb, TaK KaK m OHa, b cbo io  oMepeAb, 33bmcmt 

OT 31 MX (pyHKUMM. IlOJiyMaeTCfl nopOMHLIM Kpyr. JIaBHH3 KaTHTCfl 
Bee AaJibine noA ropy.

C  3TOM TOHKM 3peHMH, BblflCHMBLUM nepBMMHbie MCTOMHMKM 
OCJI36jieHMfl Opr3HM3M3, H3M60Jiee p3HMMOe 3BeHO, B03M 0XH 0  

nonbiT3TbCfl K0MneHCMp0B3Tb ero  HeA0CT3T0MH0CTb M3BHe. E cjim 
He XB3TaeT KaKoro-jiM6o BemecTBa b opraHM3Me —  BBOAMTb ero, 
eCJIM 3TO M30bITOK K3KMX-TO npOAyKTOB o6MeH3 —  nOCTapaTbCfl 
MX BblBeCTM, eCJIM 3TO HeAOCT3TOMHOCTb peryjinuMM —  nonbl- 
TaTbCH MCKyccTBeHHO peryjiMpoBaTb ocrrajibHbie 4>yHKuMM m t . a .  

B noAO0Hbix cjiynaflx Mbi He jiMKBMAMpyeM 0CH0BHyK) npMMMHy 
CTapeHMfl, HO yCTp3HMM TO, MTO MOXHO H33B3Tb BTOpMMHbIM 
CT3peHMeM, M, MoxeT 6bITb, HaAOJirO 3aAepXMM B03p3CTHyK) 
AerpaASUMio opraHM3Ma.

B CBH3M C BOnpOCOM O nepBMMHOM npMMMHe B03HMK3eT 
Apyran npo6jieM3 —  KaK ee OTbicKaTb. IlyT b  3Aecb M oxeT 6biTb 

CXOAHbIM C TeM, KOTOpblM Mbi OnMCaJTM AJIH OTbICK3HMfl npMMMH,
C03AaBiiiMX onpeAejieH H bie TMnbi kohctm tyumm  M ejioBeMecKoro 
opraHM3Ma. Mbi 3HaeM pa3JiMMHbie npM3H3KM CTapeHMji; 3TO 
ceAMHa, naAeHMe 3ji3ctmmhoctm  k o x m , ocji36jieHM e Mbirnu, 
CKJiepOTMMeCKMe M3MeHeHMH COCyAOB, naAeHMC nJI3CTMMHOCTM 
xpycTajiMK3, yMeHbineHMe npoAyKTMbhoctm MHorMX TK3HeM, 
rM6ejib m yMeHbineHMe mmcjichhoctm KJieTOK M03r3 m t . a .

Bee npM3H3KM MMeiOT K3Kyio-To o6myio npMMMHy, m nepBaa 
3aAaM3 —  crpynnMpoB3Tb mx T3K, MTo6bi h3mtm HenocpeACTBeH- 
Hyio npMMMHy 3TMX M3MeneHMH. T3KMM O0p33OM, Mbi b npMHUMne
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moxcm aomth ao K3KMX-TO 6oJice niy6oKMX MCTOMHMKOB, H36jIK)~ 
AaeMblX HaMM IIOBCpXHOCTHblX M3MCHCHMM, a 33TCM IIOnbIT3TbCH 

BblflCHHTb o6m ne npHMHHbi, BbI3bIBaK)mne MX OHHOBpCMCHHO. 
H o  3tot nyTb c jioxch , TaK KaK b uenn cjimlukom MHoro hcm3bcct- 
HbIX 3BCHbCB. M o x eT  6bITb, 60JlCe SC^CKTMBHblM 6yACT M3ylieHMe 
npM3H3KOB, HaM6ojiee OTpaxaiomnx B03pacT MejioBeKa. HanpM- 
MCp, OflHa M3 CCpbe3HblX M THXeJlblX npMMMH CTapMCCKMX M3- 
MeHCHMM —  CKJICp03 COCyAOB. OjlHaKO M3BeCTHbI CJiyM3M, KOrAa 
CKJICp03 pa3BMBaj]CH MpC3BbIliaMHO MCAJICHHO, a CTapCHMC BCe x e  

HapacTajio. TaK, yTBepxAaioT, mto ToMac riapp, yMepuiMM b bo3~ 
pacTC 132 JieT, KOToporo BCKpbiBaji 3HaMCHMTbiM TapBeM, o6jiaAaji 
MaJIO CKJiep03Mp0BaHHblMM COCy^aMM, HeCMOTpfl Ha CBOM B03- 
pacT. CneiiMajiMCTbi, M3yM3BiuMe M03r M3BCCTHoro c{)M3M0Ji0ra 

H. n. IlaBJiOBa, yMepiucro b B03pacTC 86 JieT, oTMCMajiM, mto 
CKJIGp03 M03ra y Hero COBCpiUCHHO HC COOTBCTCTBOBaJI ero B03pa- 
CTy M 6bIJ1 npM6jIM3MTeJIbHO TaKOM, K3KOM Ha6jH0flaeTCH o6blMHO 

y COpOKBJlCTHMX JIIOACM. 3HaMMT, CKJICp03 COCyAOB, XOTH M MrpaCT 
6ojibiuyK) pojib b tm6cjim noxn jib ix  jhoacm, He hbjihctch nepBO- 
oMepe/jHbiM b npouecce crapcHMH m A axe  He TaK y x  cnjibHO cbh - 
3aH C BTOpMMHblMM IipOUecC3MH. IlpOCTOC M3yMCHMe KOppeJIHUMM 

M exAy nacnopTHbiM B03pacT0M m oxAeJibHbiMM npM3HaK3MM ct3 - 
pCHMH, acpOHTHO, MOXCT HaM AaTb yKa3aHMC Ha TO, K3KMe npM ' 
3H3KM HCnOCpe^CTBeHHO CBH33HbI C nepBOnpMMMHOM CTapeHMfl, 
m oSjierMMTb ycnex ee M3yMenMfl, a 3H3mmt —  m 6opb6y c Heft.

Tor^3 Mbi MOrjIM 6bl, C OAHOH CTOpOH bl, H3M3Tb 6opb6y C 3T0M 
npMMMHOM, 3 C ApyrOM —  6opb6y C TeMM BJIMHHMHMM, KOTOpbie 

OH3 OK33bIB3eT H3 MHbIC TK3HM, M B KOpHe npeAynpeAHTb 

BTopMMHoe cT3peHMe ApyrMX cmctcm  opraHM3Ma.
3 to , K0HeMH0, JiMiiib nporp3MM3 acmctbmh. M o x h o  npeA- 

nOJI3r3Tb, MTO H3M6oJiee y*!3BMMOM HBJIHeTCH HepBH3fl CMCTeM3, 
3 MOXCT 6bITb, CHCTeM3 HCKOTOpblX 3HA0KpMHHbIX Opr3HOB, nO- 
CKOJibKy nepB3H, K3K M3BecTHO, He o6jiaAaeT cn 0C06H0CTbK) boc- 
CT3H3BJIMB3Tb CBOM KJieTKM M B03MeiU3Tb y6bIJIb, npOMCXOAHlUyiO 
B HMX, 3 CpeAM BTOpbIX, B03M0XH0, MTO y x e  He60JIblU0e yMeHb- 
IJLieHHe 3KTMBHOCTM IipMBeAeT K naAeHMK) npOAyKUMM TOPMOHOB, 
HBJIHIOIUMXCH He06x0AMMbIM yCJIOBMeM XM3HM ApyrMX TKaHeM. 
Ho M TO, M Apyroe B 3H3MMTeJIbHOM CTeneHM M oxeT 6bITb HeMTp3- 
JIM30B3H0, CCJIM Mbi 3H3eM MCTOMHMK, CHMX3K)mMM AeflTejIbHOCTb 

ApyrMX CHCTeM Opr3HM3M3. H31U3 33A3M3 6bUI3 6bl TOrA3, H3pHAy 

C OCHOBHOM 60pb60M 33 33MCAJTCHIie npOUCCCOB nepBMMHOrO 

CT3peHMH, B0cnpcnHTCTBOB3Tb P33BMTMK) BTOpMMHO BbI3B3HHOrO 
MM JI3BMH006p33H0r0 npOUeCC3, KOTOpbIM BeAeT K H3pyuieHMK) 
AOJiroJiCTMH MejiOBeK3, M oxeT 6biTb, eme b 6ojibiueM CTeneHM, 
MeM C3M3 nepBMMH3H npMMMH3. /Jjlfl 3TOrO MOXHO 6blJIO 6bl, 
H3npMMCp, BOCnOJIHHTb («npOTe3MpOB3Tb») HeKOTOpbie BTOpMMHO



ynaBiuwe cJ>yHKuMM, mto6m ohm He ycMJiMBajin pa3pcryjiMpoBKy  

opraHM3\ia m TeM caMbiM He yrjiyGjiaJin 6bi npoueccoB CTapeHMH.
ripo6 jieM a CTapcHMH TecHO conpMKacaeTcn c  m h tc p c c h c h iijh - 

MM o6jiaCTHMM 6MOJIOrMM —  C yMCHMCM O BMTaMMHaX M C 3HflO~ 

KpHHOJiorweM. TeopeTMMCCKM 3t h  o6jiacTn  (J)M3MojiornM MrpaiOT 

6o jib iuy io  pojib  npn aHajiM3e n pou eccoB  CTapcHMH m npaKTMHecKM 

h x  Mcnojib3yioT b 6opb6e co  cTapMCCKMM yBaaaHMeM.

C TeopCTMMCCKOH TOMKH 3pCHHH OMeHb MHTCpCCHO CpaBHMTb 

3TM Macro COnOCTaBJlHK)lUHCCH MCxay co6oh hbjichmh: bjimhhmc 

TOpMOHOB M BMTaMHHOB Ha OpraHM3M. Mhopmc Mccjie^oB3TeJIH 

nnuiyT, mto ropMOH —  3to CBoero po^a BMTaMMH BHyTpeHHero 

npOHCXOXiJCHHH, KOTOpblH 0praHH3M Bbipa6aTblBaCT CaM, a BM
TaMMH 3TO ropMOH, nOJiyMaCMblM OpraHM3MOM M3BHC. BHeillHe 

3T0 KaxcTca y6cAHTCjibHOM aHajiorMCM: m tc, m Apyrne nyxHbi 
ja jin  pa3BMTMH, n j ih H0pMajibH0H p a 6 o ™  opraHH3Ma; m Te m ap y -  
rne aKTMBHbie BemecTBa c jioxH oro  cTpoeHMH^ m AencTByiOT 

b KpaHHe Majibix A03ax. ripHBOAHT npwMcpw, rue KaK 6y/vro 
6bi oaho w to  x e  BemecTBO b oahmx cjiynaax hbjihctch CBoero 

po^a BMTaMMHOM, a b Apyrnx —  topmohom. HanpMMep, w n  

MopcKHX cbmhok, o6e3bHH m a a x c  ja jin  nejioBeKa npncyTCTBHe 
BMTaMMHa C b nnm e hco6xoammo, m6o 6e3 Hero y hmx pa3BMBa- 
ctch aBMTaMMH03. ApyrMe xm bothm c, HanpMMep Kpbicbi, Moryr 
o6xoAHTbca 6e3 BHTaMMHa C, nojiyMaeMoro M3BHe, TaK KaK mx 
opraHM3M caM M oxeT ero Bbipa6aTbiBaTb. 06i>flCHaeTca 3to tcm, 
mto npe^KM MejioBeKa, a TaKxe coBpeMeHHbie o6e3bHHbi h npejx- 
KH Jia60paT0pHbIX MOpCKHX CBMHOK XMJIM B lOXHbIX paHOHaX, 
rae Bceraa hmcjich kopm, 6oraTbin BMTaMMHOM, h opraHH3My 

He3aMeM 6bijio o6peMeHHTb ce6a m3jihiukom 6hoxmmhmcckoh 

pa6orbi no ero cHHTC3y. HanpoTMB, xm bothm c ceBepa, m e  
pacTHTejibHOH nnmH b TeMeHHe nojiyro.ua HaHTM noMTH He- 
jib3a, Bbipa6oTajiH cn0C06H0CTb CMHTe3a 3Toro BMTaMMHa. H  Bee 

x e  BMT3MMH C C TpyflOM MOXHO npMMMCJIHTb K TOpMOHaM.* 
oh He n o x o x  no achctbh io  Ha hmx. TMnMMHbie BMTaMMHbi, 
B TOM MHCJie H BHTaMMH C, 06jiajXaK)T pflAOM 0C06eHH0CTeH, 
He cxoahmx c jxcMCTBHeM ropMOHOB. HanpMMep, UOJX BJIMHHMCM 

nojiOBoro ropMOHa pa3BMBaiOTCH caMbie pa3Hoo6pa3Hbie npM3Ha- 
km, TMnHMHbie jxjih aaHHoro nojia, —  cJ)opMa Tejia, cJ>yHKuMM 
(y  BblCLlIMX XMBOTHbIX —  OTACJieHMe MOJIOKa), 0C06eHH0CTM 

noBejieHHH, xapaKTepHbie j j j i n  aaHHoro nojia b nepnoA y x ax n -  
BaHMH, cnapHBaHMH, yxo^a 3a ACTCHbimaMH h t. jx. Bee 3tm 

4>yHKUMM H 0C06eHH0CTM CjiyxaT OAHOH eAHHCTBeHHOH uejin —  
pa3MH0XeHMK).

9) Cm. Xoxjioe A. C., OeHunnuKoe 10. A. Xhmhhcckhc peryjiHTopbi 6H0Ji0nm e 

ckhx npoueccoB. M.: 3Ham ie, 1969.



TunMMHblM x e  BMTaMMH A  BJIMHCT OAHOBpeMeHHO Ha POCT, 
Ha conpoTHBJieHwe mh^ckumhm, Ha 3pcHwe. H  Mbi cpa3y bm- 
AMM pa3HMUy: BMTaMMH ACMCTByeT Ha 4>yHKUMM, He CBK3aHHbie 
Mexay co6om TaK Tecno, ho cjiyxamne HenocpeacTBeHHo ojx-  
hom uejiM. Poctobom ropMOH rnno(j)M3a BJiM^eT Ha npoueccbi 
pocTa, ho stm npoucccw pocTa noAHMHeHbi onpc^CHHOM 
3aK0H0MepH0CTM. HanpMMep, y nejiOBeKa KOHeHHOCTM pacTyT 
Gbicnpee, neM TyjioBMiue, TyjioBMiue — CKopee, neM rojioBa, 
KOCTM M MblLUUbl — CKOpCe, HeM BHyTpeHHMe opraHbi M T. A. 
Kopone roBopn, np0MCX0£MT 3aK0H0MepH0C M3MeHCHMe nponop- 
umm, KOTopoe n03B0jiaeT pe6eHKy, npMcnoco6jieHnoMy cHanajia 
K XH3HH nOA OneKOM pOAMTCJICM, npeBpaTMTbCH BO B3pOCJIbiM 
opraHM3M c nponopuMHMM m opraHaMM, npMcnoco6jicHHbiMM 
K CaMOCTOHTeJIbHOM XM3HM. H 3£CCb pa3H006pa3H0C flCMCTBMe 
ropMOHa Ha pa3Hbie opraHbi cjiyxMT oahom 3aaane, koopam- 
HMpyeT m rapMOHMMecKM ynpasjineT mmm. Topmoh uimtobm^hom 
xejie3bi y rojioBacTMKa T a o c e  KoopAMHMpoBaHHo npMcnoco6jineT 
ero k nepexoay Ha cyrny. Ecjih 6bi He 6bUio stom KOopAMHauMM, 
to  oh Mor 6bi noTepHTb xa6pu  panbine, HeM pa3BMJiMCb Konen- 
hoctm m jierKMe. Ho pa3BMTMe Bcex stmx npM3HaKOB corjiacoBaHO 
bo BpeMeHM, 6jiaro,napfl BMeuiaTejibCTBy ropMOHa. Oh KaK 6bi 
oaeT KOMaH^y — m nponcxoflHT OflHOBpeMeHHOc M3MeHenMe Bcex 
OpraHOB, TaK hto opraHM3M, He cTpaaan, nepexooMT k h o b o - 
My o6pa3y xm3hm. Y  nejioBeKa m bmclumx xmbothwx ropMOH 
uimtobmzihom  xejie3bi MrpaeT aHajiorHHHyio pojib, xoth m Me
Hee 3aMeTHyio, noBbiinan AMcJxlJepeHuMauHio TKaHeM m opranoB 
M yBeJIMHMBan aKTMBHOCTb HepBHOM CMCTeMbi. AapeHaJIMH — 
oamh m3 ropMOHOB HajunoHenHMKa — njiaH0MepH0 Mo6MJiM3yeT 
Becb opraHM3M /uih MHTeHCMBHOM pa6oTbi: o6ocTpneT 3peHMe, 
yBejiMHMBaeT pa6oTocnoco6HocTb Mbirnu n cepaua, noBbimaeT 
HepBHyio zieHTejibHOCTb. Oh HBJineTcn TeM pbinaroM, kotopwm 
BKJiKDHaeT Becb opraHM3M Ha cjiynafi 6opb6bi, 6ercTBa mjim KaKOM- 
jim6o apyroM 3KCTpeHHOM Mo6MJiH3auHM cmji. ,IJpyrMe ropMOHbi 
yBejiMHMBaioT cnoco6HocTb k 3aiUMTe o t  mhcJ^kum m  mjih, Hao- 
6opoT, yMepaiOT npe3MepHyio BocnajiMTeJibHyio peaKUMio m t .jx. 
CjIOBOM, 3a HeMHOrMMM MCKJIIOHeHMflMM, TOpMOHbl HBJIHIOTCfl 
opya,MHMM opraHM3aUMM, 06 'be,fl,MHflK)lUHMH OAHOpOAHbie (J)yHK- 
Umm. IbpMOHbi ueHHbi MMeHHO cBoeft opraHM3yiomeH pOJIbK), 
XOTH 6e3 HeKOTOpbIX M3 HMX MHOrMe (J)yHKUMH OpraHM3Ma, MoxeT 
6bITb, MOrjIM 6bl o6oMTMCb. BMTaMMHbl, HanpOTMB, Heo6xo,a,HMbi 
opraHM3My, m opraHM3M npocTo 6e3 hmx He MoxeT o6oMTMCb. 
Ho 33Tpa TM BaiOT OHM (J)yHKUMM, 3aHaCTyK) Hen0Cpe^CTBeHH0 
He cBH3aHHbie Mexay co6om.

EcTb h Apyrne pa3JiMHMH Mexay BMTaMMHaMM m ropMOHaMM. 
HeAOCTaTOK fojIbUUHHCTBa ropMOHOB M BMTaMHHOB BbI3bIBaeT



T axe jib ie  HapyuieHMH b opraHM3MC. Ho ccjim MMeeTca f la x e  

H e60JIbLU0M M36bITOK rOpMOHOB, TO npOMCXOJlMT npOTMBOIlOJIOX- 
H oe HapymeHMe: mjim m3jimiuhmm pocT o t  ropMOHa rMno4)M3a, 

MJIM M3JIMLUHHH B036y.HMM0CTb OT TOpMOHa mMTOBHflHOM XeJie3bI 
m t . j x .  npM He6ojibuioM x e  M36biTKe BMTaMMHa TaKMe n ap y rn e -
HMfl 06bIMH0 He npOMCXOAHT. j^JIH MX npOHBJICHMH HyXHO y x e  

ne  yflBOCHMe nopuMM, KaK y ropMOHOB, a yBejiMMCHMe b aecaTKM , 
a MHorna m b twchmm pa3. CxeMaTMHecKM 3Ta pa3HMua noK a3aH a  

Ha pwc. 4. TaKaa pa3HMua noHHTHa, Be/i,b ropMOH Bbipa6aTbiBaeT  

caM opraHM3M, a bmtbmmh o h  nojiyqaeT  M3BHe. EM y npM iu jiocb  

npM cnoco6MTbc« k B03M 0XH 0M y M36biTKy BMTaMMHOB b nM m e, 
m oh  mjim OTKJiaabiBaeT mx b 3anac, mjim pa3pym aeT, mjim 

hc pearHpyeT Ha mx M36biTOK. IbpM OHbi, HanpoTMB, 3aBMC*rr 

o t  co6ctbchhom  aKTMBHocTM opraHM3Ma. Oh caM peryjiM pyeT  

mx np0M3B0,acTB0. EM y A a x e  B b ir o w e e ,  HTo6bi b Tex cjiyMaax, 
K oraa  h co6xoammo noBbim eHM e k bk m x-to  cJ)yHKUMM, 3aBM cam nx
OT TOpMOHOB, 3TOrO MOXHO 6bIJIO 6bl ,ao6MTbCH AOCTaTOMHO 3KO- 
HOMHO, —  He60JIblUMM M36bITKOM TOpMOHOB. Il03T0My KpHBaH 

3aBMCMMOCTM (J)yHKUMM OT TOpMOHOB 6jIMXe K npHMOJIMHeflHOH, 
KaK n0Ka3aH0 Ha pMcyHKe.

Phc. 4.

TaKMM 06pa30M, pa3HMua Mex^y ropMOHaMM H BMTaMMHaMM 
0Ka3biBaeTCH oneHb cymecTBeHHOM. BMTaMMHbi — sto  B em e- 
CTBa, M36bITOK KOTOpbIX OpraHM3M nepeHOCHT CpaBHMTeJIbHO 
JierKO, pearMpyeT Ha Hero oneHb saMe/uieHHO, jiMmb Ha oneHb 
6ojibiiiMe jx03bi. JXtih c^yhkumm KJieTOK ropMOHbi MHoraa MoryT 
6brrb m He Heo6xo,uMMbi, ho ohm HyxHbi opraHM3My b uejioM: 
OHM KOOpAMHMpyiOT, CBH3bIBaiOT BOeflMHO ITpM3HaKM, KOTOpbie 
cjiyxaT oahom onpe^ejieHHOM uejiM. BMTaMMH — Heo6xo£MMbiH 
CTpoMTejibHbim MaTepMaji, a ropMOHbi — npeMMymecTBeHHO CMr- 
Hajibi ju ih ynpaBJieHMH m BKJHoneHMH MHorna caMbix pa3jiMHHbix 
OpraHOB, ho cjiyxamux b jxaHHbiw MOMeHT oahom 3ajxaHe.



K  3thm  BbiBOAaM iipm boam t npocToe cpaBH eH we o 6m e ro  

XapaKTCpa KpMBbIX ACMCTBMH BMTaMMHOB M TOPMOHOB M npM - 
Cn0C06MTCJIbHbIX 0C06eHH0CTefi TCX npM3HaKOB, Ha KOTOpbie 

ACMCTByeT OTAejIbHbIM TOpMOH MJIM OTAejIbHblM BMT3MMH. ^JIH 

ropMOHOB xapaK Tepno  m aBHbiM  06pa30M  BKJHoqeHMe OpraHOB, 

C^yxaiUMX OAHOM UCJIM, a AAH BMTaMMHOB —  CpaBHMTejIbHO 

cjiyMaMHbiM n oA 6 op  cTMMynMpyeMbix cJ>yHKUMM, nOCKOJlbKy mx 

3H3MeHMe 3ACCb 33BMCMT OT HCO6XOAMMOCTM B MeX3HM3Me 3TMX 

(J)yHKUMM, a HC OT npM Cn0C06MTC^bH0M pOJIM OpraHOB.
KoHeMHo, KorAa Mbi roBOpMM o k pm bw x  acmctbmh  m o corjia-

COBaHHOCTM C OCHOBHOM 3aAaMeM, 3TO BCpHO B rpy60M npM6jIM- 
XCHMM. CKa3aHHOC BblflBJIfleT pa3J!MMMH BMTaMMHOB M TOpMOHOB 
jiMiub b o6meM bmac, o t  Koroporo MoryT 6biTb Hc6ojibuiMe 
OTKJIOHCHMH. BMTaMMH C MOXeT BCC x e  npOM3BOAMTbCH HCKO- 
TOpblMM BMAaMM XMBOTHbIX M 3TMM HCCKOJlbKO npM6jIMXaeTCH 

k ropMOHaM. Ho Mbi hc bmamm TaM «uejicycTpeMJieHHocTM» ero  
ACMCTBMH, HOT, BMAMMO, M 0C060M XC;ie3bl (KaK y TOpMOHOB),
Bbipa6aTbiBaiomcM ero.

rbpMOH napamMTOBMAHbix x e jie 3  koc b neM HanoMMHaeT 
BMTaMMHbl —  OH AeMCTByCT Ha OMCHb pa3Hbie (J)yHKUMM: 

Ha npOMHOCTb KOCTM, Ha HepBHyiO B036yAMM0CTb M t . a .  Ho e ro  
Bbipa6aTbiBaeT cneuMajibHbiM opraH , a ripM e ro  M36biTKe KpMBaa 
AeMCTBMH, CKOJIbKO MOXHO CyAMTb, npM6jIMXaeTCH K KPMBOM 
ACMCTBMH ApyrMX TOPMOHOB.

H o  3to —  MacTMMHbie otkjiohchmh ot o6m ero npaBMjia. 
A  npaBMjio Bbipa6oTajiocb b sbojiioumm  0praHM3M0B. H  KaK 
BCHKoe npaBMJio, o h o  MMeeT He TojibKo TeopeTM4ecKMm MHTepec.

Mbi 3Aecb 3aTpoHyAM TojibKo HeKOTOpbie npo6jieMbi, ny - 
tm k pa3peiueHMio KOTOpbix HaMeqaiOTCH b TeopeTMMecKOM 
6mojiotmm. H o  TaKMX npo6jieM oqeHb MHoro m nacTO caMbix 
aKTyajibHbix. Y x e  npo6jieMa AOJirojieTMH, KaK Mbi bmacjim, Tpe- 
6yeT uiMpoKoro cMHTeTMHecKoro n0AX0Aa, HeB03Moxnoro 6e3 

pa3BMTMH TeopeTMHeCKMX npMHUMriOB B 6MOJlOrMM.
OrpOMHOM 3aAaiieM ABJIHeTCH C03AaHMe TeopMM pa3BMTMH 

CJIOXHOTO OpraHM3Ma M3 OTHOCMTejIbHO (jIMLilb OTHOCMTejIb- 
ho!) npocTOM 0nji0A0TB0peHH0M KJieTKM, opraHM3Ma uejiocTHoro 
na 0CH0Be na6opa cpaBHMTejibHo cbo6oaho KOM6MHMpyK)mMX 
4>aKTopoB. 3 to  3aAana m mmcto npaKTMqecKaa, nOCKOJlbKy ee pa3- 
pemeHMe n03B0jiMji0 6bi npeAOTBpaTMTb HenpaBMjibHoe pa3BMTMe 

MejioBenecKoro opraHM3Ma m poxAeHMe AeTen c BpoxAeHHbiMM  

HeAOCTaTKaMM m AecJ)eKTaMM. A  no aMepMKaHCKMM nannbiM  
npoUeHT T3KMX HOBOpOXAeHHbIX 6bicrpo paCTeT.

H o, MOXeT 6bITb, caMOM HeOTJIOXHOM 3aAa4eM HBJIHeTCH CO- 
3AaHMe TeopMM B3aMMOOTHOLIieHMH BMAOB XMBOTHbIX M paCTeHMM 
B CJIOXHbIX npMpOAHbIX C006meCTBax-6M0UeH03aX. OTHOLIieHMfl



mx npw 0rp0MH0M MMCjie bmaob KpaiiHe 3anyTaHbi, m ne- 
jiOBenecTBO nocTOHHHO coBepmaeT olum6km, BTopraacb b 3th  
CTMXMM, CJIOXMBLUMeCH npMpOAHbie CMCTeMbi. YHMHTOXaH BpeA- 
Hbix naceKOMbix, Mbi nepeAKO HeoxMAaHHO HapymaeM XM3Hb 
nojie3Hbix xmbothmx. Bbo3 noJie3Hbix xMBOTHbix (nanpMMep, 
kpojimkob b ABCTpajiMio b npouiJiOM CTOjieTMM), 6jiaroAapa MX 
Hey^epxMMOMy pa3MHoxeHmk> M oxeT CTaTb HacroamMM ctmxmm- 
HbiM 6e^cTBMeM. Ecjim npM co3AaHMM ncKyccTBenHbix boaocmob  
hc yMMTbiBaioTca Bee ycjioBMH, ohm 3apacTaioT boaopocjihmm, 
m mx Boaa 0Ka3biBaeTCH HenpMTOAHOM jajin nMTbH.

CefiHac, Kor^a TexHMHecKne bo3m o x h o c t m  HejiOBenecTBa 
He06bIHaMH0 B03p0CJIH, B03p0CJia M OnaCHOCTb OIUM6o K BFUIOTb 
40 TaKMX, KOTOpbie 3aCTaBJIHK)T HeKOTOpbIX aBTOpOB TOBOpMTb 
06 yrpo3e rwGejiH npnpoAbi (flopcm  )K . I lo K a  ne yMepjia npnpoAa. 
M.: Ilporpecc, 1968).

PeuiMTb 3tm 3aaaiiM He non cmiy oahom 3KcnepMMeH- 
TBJIbHOM HayKC. TOJibKO C03AaHHC IIIHpOKMX npHHUMnMaJIbHbIX 

o 6o6meHMM MoxeT AaTb 3Aecb bmxoa.

Teopufl h SKcnepHMeHT b 6H0Ji0niH
TeopMa b jiio6om HayKe, ecTecTBCHHO, onpeAejiaeT nocTaHOB- 

Ky 3KcnepMMeHTajibHbix MCCjieAOBaHMM, mx coAepxaHMe. Y x e  
M 3jioxeHHbie Bbime HeKOTOpbie c o o 6 p a x eH M «, cTaBHmHe HO
Bbie npo6jieMbi, 3tm m  caMbiM HeM36exH0 onpeAejiHioT m H0B0e 
coAepxaH M e 3KcnepHMeHTajibHbix MCCjieAOBaHMM.

TeopeTMHecKoe HanpaBJieHMe b HayKe OTpaxaeTca h Ha cjjop- 
Me, m Ha MeTOAax Ha6JHOAeHMM m 3KcnepMMeHTOB. IlpHMeHeHHe 
B eCTeCTBeHHbIX HayKaX MaTeMaTMHeCKOM CTaTMCTMKH n03B0JIMJI0 
pa3pa6oTaTb, mcxoah M3 npeABapMTejibHbix AaHHbix, npMHUMnbi 
pacneTa onTMMajibHoro ofrbeMa 3KcnepMmeHTa, cooTHomeHMe 
KOHTpojibHbix m noAonbiTHbix rpynn m m ctoaw o6pa6oTKM nojiy- 
HeHHblX AaHHbix, C TeM HTo6bI M3BJieqb M3 HMX MaKCHMaJIbHyiO 
HH(t)OpMauMK).

BMecTe c TeM, b GnojiorMH ecTb HeKOTOpbie cneuM(j)HHecKHe 
ycjiOBMH, HecKOjibKO oTJiMHaiomMe Tpe6oBaHMfl k 3KcnepMMeHTy 
o r ycjioBMM b ApyrMX HayKax.

CjlOXHOCTb 6M0JI0rM4eCKMX CMCTeM M MX BblCOKaH peaK- 
TM BHOCTb BeAeT K TOMy, HTO MHOrMe MCCJieAOBaHMH MoryT 
AaTb HeTOHHbie cBeAeHMH, ecjiH He yHMTbiBaTb 06paTH0M peaK
UMM opraHM3Ma Ha Heo6biHHbie julh hmx 3KcnepMMenTajibHbie 
B03AeMCTBMH. TaK, Han6ojiee noABMXHbie co6aKM, caHrBMHMKM, 
b onbiTax M. n .  riaBJioBa b m ohotohhohi 06cTaH0BKe onbiTa nacTO 
3acbinajiM, KorAa MeHee aKTMBHbie BejiM ce6a o6biHHbiM 06pa30M. 
3T0 MCK33MJIO 6bl B03M0XHbie BblBOAbI M3 3KCnepMMeHTa, eCJIM 
6bi eMy He npeAUiecTBOBajiH MHOrne ApyrMe MccjieAOBaHHH.



H3yMeHMe BH yTpwr^a3Horo AaBJieHMH np0M3B0AMTca c n 0 M 0 -  
lUbio ycTaHOBKM Hc6ojibLUMX rpy3MKOB Ha ma3 m aHajiM3a creneHM  

cnjiiomMBaHMH npMjieraiomeM nacTM rjia3a. KorAa MccjieAOBajiM 
TaK pa3jiMHne BHyTpwrjia3Horo AaBJicHMH y HopMajibHbix m 6jim -  

3opyKMX rjia3, ycTaHOBMJin, h to  y BTopbix o h o  HMxe. OAHaKo 
KocBeHHbic AaHHbie roBopMjiM 06 06paTH0M. npn nepecneTax 
c ynacTneM HecKOjibKMX rpy3MKOB pa3Horo Beca oKa3ajiocb, h t o , 
ACKCTBMTejIbHO, BHyTpMrjia3HOe AaBJieHMC y 6jIM30pyKMX B o6bIH- 
h o m  c o c to h h m m  Bbiiue, h o  o h m  pearMpyioT y x e  Ha JierKoe AaBJie- 
HMe rpy3a CHMxeHMeM BHyTpwrjia3Horo AaBJienMH. OiiiM6Ka 6biJia 

06yCJI0BJICHa pa3HOH peaKTMBHOCTbK) HopMajibHbix M 6jIM30pyKMX 
rjia3 b ycjiOBHHX 3KcnepMMeHTa. McnpaBJieHMe o lu m 6 km  n03B0- 
JIMJIO npM6jIM3MTbCH K nOHMMaHMK) MCXaHM3MOB pa3BMTMH 6jIM- 
30pyK0CTM. TaKMX npMMepOB MOXHO 6bIJIO 6bl npMBCCTM MHoro.

Il03T0My 3KcnepMMeHT b 6M0Ji0rMM AOJixeH 6ojiee, neM 

me-jiM6o, yHMTbiBaTb m BTOpMHHyio peaKUMio o6i>eKTa Ha ca- 
Mbrn 3KcnepMMeHT. 3 t o  npeACTaBJineT HeKOTopyio aHajiorMio 

c 3KcnepMMeHTaMM b c})M3MKe 3jieMCHTapHbix nacTnu. Ho TaM 
HaCTMUbI MeHHKDT nOBeAeHMe nOA BJIMHHMeM npM6opoB b cm- 
jiy npeAejibHO Majibix pa3MepoB. BwojiorMHecKMe x e  cm ctcm w  

CB0C06pa3H0 oTBenaioT Ha ycjioBMH 3KcnepMMeHTa BCjiCACTBMe 
cbocm c jio x h o c tm  m aKTMBHOM pcaKUMM (ne  BcerAa HaM 3apaHee 

M3BeCTHOM) Ha JIK)6bie BHeLUHMe B03AeMCTBMH.
C A oxH ocrb  6M0ji0rMHecKMX CMCTeM, M oxeT 6biTb, 6ojiee, neM 

B ApyrMX o6jiaCTHX 3HaHMH, AejiaeT UeHHbIMM («MH(J>OpMaTMB- 
HbIMM» M OAHOBpeMeHHO 3KOHOMHbIMM) KOMFUieKCHbie MeTOAbI 
MX MCCJieAOBaHHfl. npMBeAeM OAMH npOCTeMLLIMM npMMep. OAHa- 
xAbi MccjieAOBajiM BemecTBa, cTMMyjiMpyiomMe 3amMTHbie cmjim 

opraHM3Ma y 6jiM3opyKMX. 06HapyxMjiM, hto npM bwcokom 6jim- 
3opyKocTM ohm Bbi3biBaioT 3HaHMTejibHbiM Jiene6HbiM pe3yjibTaT: 
yjiyHLiiajiacb ocrrpoTa 3peHHH, paccacbiBajiMCb kpobom3jimhhhh 

Ha AHe rjia3a, yMeHbiuajiocb b pa3Mepax TaK Ha3biBaeMoe «c;ienoe  
n»THO». npM 06bIHHbIX M3MepeH'MHX y 6jIM30pyKMX BHyrpM- 
rjia3Hoe AaBJieHMe noHMxeHO, a noA AeficTBMeM jieneHMH oho  
H0pMajiM30Baji0Cb. MccjieAOBaTejib, y6eAMBiiiMCb, hto OTAejibHbie 

noKa3aTCjiM CTaHOBHTCfl Jiynrne, m CAejiaB npaBMjibHbifi bwboa, 
hto BemecTBo noMoraeT npM thxcjiom  6jiM3opyKocTM, Ha stom  

m ocTaHOBMjicH. A BeAb 6biJio 6bi onenb MHTepecHO npocjie- 
AMTb —  y pa3Hbix jiioAeM mjim y OAHoro m Toro x e  HejioBeKa 

npOMCXOAHT 3TM yjiyHLIieHMfl? M o xeT  6bITb, 3TM yjiynmeHMH 

npoMcxoAMjiM y oahmx 6ojibHbix, a Ha ApyrMX JieneHMe He Aefi- 
CTBOBajio coBceM? TorAa bo3hmk 6bi Bonpoc o AByx cJ)opMax 

3a6ojieBaHMH, M3 KOTOpbIX OAHy MOXHO JieHMTb T3KMM nyTeM, 
a Apyryio npaKTMnecKM Hejib3H. M orjio  6biTb m MHane: hto  

yjiyniueHMH npoMcxoAMjiM y Bcex 6ojibHbix, ho ri0-pa3H0My.



Torna Morjio 0Ka3aTbCH, HanpwMcp, mto yjiyMmcHwe BHyTpMrJia3- 
Horo nasjicHMH, KaK npaBMJio, conpoBoxnacTcn yMeHbuieHMeM 

cjienoro nHTHa m HMKaK hc CBH3aHo c paccacbJBaHHeM kpobom3- 
jimhhmm (KOToporo npM stom Morjio He 6biTb). Torna Mbi CKa3ajin 
6bi, mto cjicnoe nnTHO 3aBMCMT o t  BHyTpnrjia3Horo naBjieHMH, 
M yCTQHOBMJlM 6bJ HOByiO 3aKOHOMCpHOCTb B p33BMTMM 3TOrO 

rjia3Horo 3a6ojicBaHMH. A kpobom3jimhhmc, HanpMMep, CBH3aHo 
c MeM-To ApyrMM, mto Toxe pa3BMBaeTCH npn noBbimeHHon 
6jIM30pyK0CTM, HO OT HaBJieHMH MOJIO 3BBMCMT.

C^eAOBaTejibHO, H3 3Toro MaTepwajia npn conocTaBJicHMH 

bccx noKa3aTCjiCM m oxho  6biJio 6bi cncjiaTb OMCHb MHoro ueH- 
Hbix BbiBonoB. Ho MCcjienoBaTCJib cnejiaji mnbKO ohhh, xoth  

M BaXHblM Bbi BOH- 3HaMMT, KOMy-TO HpyrOMy npMHeTCH onHTb 
OTblCKMBaTb IIOHXOHHIUMX 60JlbHbIX, npOBOHMTb BCC M3MCpCHMH, 
ACJiaTb paCMCTbl. TaKMM o6pa30M, yBCJIMMMJICH HenpOM3BOAH- 
TejibHbiw o6i>eM pa6oTbi, a MccjicnoBaTGjib He m3Bjick m3 3Kcne- 
pMMeHTa bccm nojib3bi hjih HayKM. Iopa3Ho BbiroHHce, H3yMan 
KaKoe-HM6yub bo3hcmctbmc, MccjienoBaTb 0nH0BpcMeHH0 KaK 
m oxho 6ojibme pa3jiMMHbix noKa3aTe^cM, kohcmho, no bo3m ox- 
hoctm, 3apanee Bbi6paB HaM6ojiee BaxHbie h B3aMM0CBH3aHHbie. 
Ecjim Mbi B03neMCTByeM, HanpMMep, KaKHM-jiM6o topmohom  
Ha xm bothoc m M3yMacM ero poct, mu y^HaeM ohmh (J^kt: 
bjimhhmc ropMOHa na poct. M3MepMB nponopuMM, Mbi y3HaeM 
TpM 4>aKTa: BJiMHHMe Ha pocr, Ha nponopuMM m b KaKOM-TO Mepe 

CBH3b Mexny POCTOM M nponopUMHMM. ripM6aBMM K 3TOMy eme 
ohmh noKa3aTejib, HanpMMep, CKopocTb o6MeHa BemecTB, h mu 
y3HaeM mccTb (JjaKTOB, h6o k npexHMM TpeM Mbi npM6aBMM 
BJiMHHMe Ha CKOpOCTb O0MeHa, a TaKXe CBH3b CKOpOCTM o6MeHa 
c poctom m c M3MeneHMeM nponopuMM. 3aTpaTbi Ha Mccjieno- 
BaHMe B03pacTyr npw 3tom cpaBHMTejibHO Majio, a pe3yjibTaT 
B03pacTaeT b HecKOJibKO pa3. Ero HeTpynHo paccMMTaTb hjih 
3Toro npocTeftiuero cjiyMan. Ecjim yMMTbmaTb TojibKo KOjiMMecTBO 

M3MeHeHMM M B03M0XHbIX napHblX OTHOLIieHMM MCXHY HMMM, TO 
mmcjio M3yMCHHbix noKa3aTejieM (BKJiiOMaH nonapHbie B3aMMOOT- 
HomeHMH) 6yneT paBHo MMCJiy H3MepeHHbix noKa3aTejieM (n ) ,  
ymHOxeHHOMy Ha to  x e  mmcjio, njnoc 1 m neJiCHHOMy Ha 2:

n (n  -I- 1) 

2 *

TaK, b HameM npHMepe, Korna m3mcphjim ohmh npM3HaK, to  
pe3yjibTaT 6biji o h m h :
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KorAa 6mao ABa noKa3aTeAH, to

Kor.na 6biJio TpM noKa3aTCAH, to

n p n  9TOM qaCTO MCCACAOBaHMH AaXC TpyAHO BOCnOJIHHTb 

noBTopcHM^MM, Koma OAHH yiiCHbiM M3yqaeT oahh noKa3aTejin, 
a ApyroM —  ap yrn c . Be^b ohm hc MoryT npn s tom  yqccTb  B3aMMO- 
otho iuchm h m cx a y  noKa3aTejiflMM. Ecjim oah h  M3ynaeT bjimhhmc 
m pM ona Ha o6m ch , a ApyroM  —  bjimhhmc ropM ona Ha pocT, t o  
TpeTbCMy em e HaAO M3yiiaTb oTAejibno CBfl3b pocTa m o6MeHa.

KOHCHHO, 3TO TOJIbKO CXCMa: CBH3b pOCTa M o6MCHa no# 
BJIMHHMCM ropMOHa MOXCT 6bITb O/IHOM, a riOA BJIMHHMCM MHbIX 

B03AeMCTBMM — ApyroM, ho KaxAafl (})opMa CBH3eM AaeT HaM He- 
HTO AJIH n03HaHMH pa3BMTMH M XM3HM OpraHM3Ma. Mbi AOBOJIbHO 
HaCTO HC maAMM CBOMX TpyAOB B 3KCnCpMMCHT3JIbHOM pa60Te 
M npOHBJIHCM HCnpOCTMTCJIbHyiO JICHb, OTKa3bIBaflCb 3apaHee 
HCCKOJIbKO MaCOB IlOTpaTMTb Ha npOAyMblBaHMC SK enepM M eH Ta.

TcopcTMiiccKMe npeAnocbiJiKM oHeHbcymecTBeHHbi ne TOjibKO 
Ar/IH COACpxaHMH, HO M AAH (J)OpMbI M MeTOAOB 3KCnepMMeHTa.

/Jaxe oMCHb 3JieMeHTapHbie TcopeTMHecKMe coo6paxeHMH 
Moryr noMOMb 3KcncpMMeHTaT0py M36exaTb mhotmx olum6ok m, 
c ApyroM ctopohm , naM6ojice scJkJjcktmbho nocTaBMTb 3Kcne-
pMMCHT.

^anbHeiiiiiHe nyrn TeopeTHqecKoii 6«ojiorHH 

(TeopHfl 6H0JI0rHHeCKHX CHCTeM)

KaKMMM x e  nyTHMM 6yaeT pa3BMBaTbcn b AajibHeMiueM 
TcopeTMMecKan 6M0ji0rHH? HeKOTOpbie HepTbi 3Toro 6yAymero 

BblpMCOBblBaKDTCH CpaBHMTeAbHO OTMeTJIMBO. B OCHOBe TeO- 
peTMMecKOM 6MojiorMM AexaT  caMbie pa3Hbie MeTOAbi: cpaB- 
HMTejibHbiM, o6meJiorMqecKMM h MaTeMaTMHecKMM m ApyrMe, 
KOTOpbie, CAMBaHCb, nocTcneHHO C03AaBajiM s to  H0B0e Ha- 
npaBJicHMC. H o  bcc 0CH0BHbie 6ojibmMC TeopMM b 6M0Ji0rMM, 
A axe b Tex cjiyqanx, KorAa b oahhx H3 hhx 3HaHHTCAbHbiM 
yACAbHbIM BCC 3aHMMaiOT MaTeMaTHHeCKMC MeTOAbi, B ApyrMX —  

cpaBHMTeAbHbie m t .  a., Bee x e  HMeiOT b ce6e neHTO o6mee. 
Mbi y x e  roBOpMAM 06 o 6iuhoctm tbkmx pa3Hbix Goamumx Te- 
OpeTMMCCKMX HanpaBAeHM M, KaK AapBMHOBCKOe M naBJIOBCKOe. 

B o 6omx CAynanx 0CH0BHbiM 6biAa HOBaH nocTaHOBKa Bonpoca,



m b o6omx cjiynanx pa3BMTne oTMacTM o6jierMajiocb mjim iioa- 
TBepxaajiocb MjUHOCTpauMHMM M3 .npyroM o6jiacTM, CBoero poAa 
MOAejIMpOBaHMCM. M H./tapBMH, M W .  n . naBJIOB nOCMOTpCJIM 
Ha HBJieHMH C HOBOM TOM KM 3peHMH, C n03MUMM 06'bCKTMBH0r0 
paCCMOTpCHMH Bonpoca M COnOCTaBJICHMH pa3JIMMHbIX CTOpOH 
npeflMeTa. H./JapBMH conocTaBJinji pa3MH0xaeM0CTb, HacjieA- 
CTBCHHOCTb M M3MCHMMBOCTb C BblBOAOM O eCTCCTBCHHOM OT6ope. 
H. n. IlaBJiOB conocTaBJiaJi BpoxAeHHyio peaKUMio, neMTpaJib- 
HbIC pa3Jipa)KMTCJIM M BbipaGOTKy HOBOM (J)OpMbI nOBCACHMH 
M C03AaJI CBOIO TeopMK) yCJIOBHblX pC(J)JieKCOB, a 33TCM M BTOPOM 
CMFHaJIbHOM CMCTCMbl. 06a OCT3BMJIM 3a CK06KaMM MH0r0 HCM3- 
BCCTHblX HBJICHMM, KOTOpbie OHM M HC CTpCMMJIMCb (^a 3TO 6bIJlO 
M HCB03M0XH0) BblHCHMTb. /JapBMH HC MOr yCTaHOBMTb npMpOAy 
HacjieACTBeHHOM nepc^aMM m M3mchmmboctm, ho CMMTajicn c hm- 
MM KaK C (J)aKTOM. FlaBJlOK He 3HaJl HM npMpOAbl TOpMOXeHMH 
M B036yxaCHMH, HM MCXaHM3Ma 3aKJIlOHCHMfl yCJIOBHblX CBH3CM, 
HO TaKXe B3HJI 3TM HBJieHMH 3a OCHOBy M CMOr nOCTpOMTb 
CTpOMHyiO TeopMK), KOTOpaH HC K0JIC6JICTCH OT TOrO, KaKMe 
MCXaHM3MbI 6yAyT BJIOXCHbl npM AaJlbHeMIIieM MCCJICAOBaHMM 
b 3tm noHHTMH. Ohm pciuajiM KaK 6bi ajire6paMMCCKyio 3aAany, 
r^e, HanpMMep, ( a  +  b ) 2 =  a 2 +  2a b  +  b 2, He3aBMCMM0 o t Toro, 
KaKMC MMCjia nojipa3yMCBaioTCH riOA CMMBOjiaMM. A  M3yMeHMe 
MexaHM3M3 M3MeHMMB0CTM, HaCJieACTBeHHOCTM mjim cnoco6oB 
06pa30BaHMH ycjioBHbix pc4)jickcob — 3to yxe  3aaaMM AajibneM- 
rnero MCCjieAOBaHMH. Mx BCKpbiTMe m oxct nosjiMHTb Ha MHoroe 
B HaiJLIMX 3H3HMHX, HO OHO yxe  He M3MCHMT OCHOBHOM OTKpblTOM 
3aK0H0MepH0CTM.

W  TaKOM n0AX0A He cjiyMaeH. Bmojiofmh, KaK Mbi y x e  
He pa3 OTMeMajiM, oneHb cjioxHan HayKa. B Hen m ho- 
ro nepenjieTaiomMxcH M exAy co6om (J)aKTOB, noA^ac aah Hac 
He M3BCCTHbIX. KoJIMMCCTBCHHbie nOKa3aTCJIM B HeM OMeHb 

M3MCHMMBbI. H  B TO X e BpeMH OCHOBHbie HBJICHMH M 3aK0H0Mep- 
HOCTM o6jiaAaK)T 60JIblU0M yCTOMMMBOCTbK). ECTCCTBCHHO, MTO 
3aAaMeM TeopeTMMCCKOM 6M0JI0rMM M HBJIHeTCH BblHCHeHMe T3KMX 

OCHOBHbIX 3aK0H0MepH0CTCM, OCTaBJIHH 3a CK06KaMM TO M3MeH“ 
MMBoe, MacTbio A axe  HeM3BecTHoe, mto y x e  He oKaxeT bjimhhmh 

Ha OCHOBHbie npMHUMnbl M BCKpblTbie 3aK0H0MepH0CTM. H m chho  
n03T0My TaK npoAyKTMBHbi 6wjim noAxoAbi apBMHa m riaBJioBa,
npMACpXMBaBIUMXCH 3TMX npMHUMnOB.

MaTeMaTMKa m KM6epHeTMKa bhocht cboio jienTy b pa3BMTMe 

TeopeTMMeCKOM 6M0JI0rMM TaKxe B MaKCMMaJIbHO OTBJICMCHHOM 

«cBepxajire6paMMecK0M» 4>opMe. HaM6ojibuiMe aoctmxchmh 3Aecb 

KacaiOTCH He BblMMCJieHHH KaKMX-HM6yAb BejIMMMH, a C03AaHMH 
Toro, MTO Ha3bIBaeTCH MaTeMaTMMeCKMMM MOACJIHMM, C OMeHb 

LUMpOKMMM fpaHMUaMM M3MCHMMB0CTM AJIH BXOAHIUMX BeJIHMMH.



3 t o  mu BMAejiM b TcopMM Bmto BojibTeppa m Ha npMMepe 

onTMMajibHOM cTpyKxypbi nonyjiHUMM, pa3BMTOH A. H. Kojim o- 
ropoBbiM. B o6paTHbix cbh3hx ajih 6nojiorMn cymecTBeHHbiM 
hbjihctch He pa3Mep bjimhhmh OAHoro opraHa Ha Apyrofi, 
a HanpasjiCHMe B03AeMCTBMH. Ecjim ABa opraHa Apyr Apyra ctm- 
MyjiMpyioT (nojioxMTejibHan o 6paTHan cBH3b), pa3BMTMe hbjichmm 

MACT OAHMM nyTeM*, M ApyrMM, eCJIM OAMH CTMMyjIMpyeT BTO- 
poM, a BTopoM, HanpoTMB, ero  ymeTaeT. TojibKO n0T0M, npM 

AeTajiM3aunM, m oxho  b phac cjiynacB ynecTb kojim 'icctbcuhhc  
MOMeHTbi. Ohm, KOHenHO, Moryr 6biTb oneHb ueHHbiMM, oco6e n -  
HO TaM, m e AejIO MAeT O npaKTMHCCKOM npMMCHeHMM OTKpblTbIX 
3aKOHOMCpHOCTeM, HO 3Ta ACT3JIM3auMH He TaK HaCTO npMHOCMT 
MT0-JIM60 npMHUMnMaJIbHO HOBOC.

H to  x e  s t o  3a HayMHbie HanpaBjicHMH, m e  CTab a tch  Bonpocbl 
O TMnaX B3aMMOAeMCTBMM, 06 OCHOBHbIX ABMXyiUMX CMJiaX HBJie- 
HMM 6C3 MX ACTaJlM3aUMM, O CMCTeMax 3JieMeHTOB MHOma M 6e3 

AeTaJlbHOM XapaKTepMCTMKM C3MMX 3JieMCHTOB? B HaCTOHmeC 
BpeMH 3To HanpaBJieHMe npo6MBaeT ce6e Aopory noA phaom  

Ha3BaHMM: o6man TeopMh cmctcm, yneHMe o 6M0Ji0rwHecKMX 
CTpyKTypax, 6MOKM6epHeTMKa. Oho n3yqaeT B3aMMOAeMCTBMe 

b opraHM3Max w paccMaTpMBaeT He OTAejibHbic KJieTKM, TKaHM, 
BMAbI MJIM 6MOXMMMHCCKHe npOUeCCbl, a MX CBH3M.

BcnOMHMM TO, HTO Mbi TOBOpMJIM BHaHaJie 06 06lUH0CTM 
njiaHa CTpoeHMH tbkmx pa3Hbix xmbothm x, KaK Mbinib m kmt. 
Pa3HMua b Bece —  b 10 mjih pa3, cpena oGmtbhmh coBep- 
UieHHO pa3JIMHHaH, BHeULIHHH (J)OpMa —  Toxe. Pa3JIMHaK)TCH 
b KOjiMHecTBeHHOM oTHOiueHMM noHTM Bee npoueccbi B op - 
raHM3Me, m Bce-TaKM njiaH CTpoeHMH HacT0jibK0 o6mnft, hto  

mx cnpaBeAJiMBO o th och t k OAHOMy KJiaccy MjieKonMTaiomMX. 
IljiaH  CTpoeHMH HacTOJibKO cnoco6cTByeT npMcnoco6jieHMio, hto  

o6ecneHMBaeT mx XM3Hecnoco6HocTb b Hpe3BbinaMHO pa3jiMHHbix 

yCJIOBMHX M c OHeHb pa3HbIMM KOJIMHeCTBeHHbIMM M HaCTbK) 
KanecTBeHHbiMM noKa3aTejiHMM. Fijian CTpoeHMH m CTpyKTypa 

CHCTeMbI, HaHMHaiOT, nO-BMAMMOMy, CTaHOBMTbCH UeHTpaJIbHOM 
npo6jieMOM TeopeTMHecKOM Gmojiohim.

H3BeCTHbIM aHTJIMMCKMM 6MOJIOr/l,X03ecJ) HMAX3M nMCaJI, HTO 

KaxAan 6M0ji0rMHecKan CMCTeMa b CBoeM ctpochmm xapaKTCpM- 
3yeTCH TpeMH BemaMM: 3JieMeHTaMM, M3 kotopw x OHa nocTpoeHa 

(mx KaneCTBOM), KOJIMHeCTBOM 3JieMeHTOB M TOM CTpyKTypOM, 
B KOTOpyiO OHM CKJlaAblBaiOTCH. ECJIM CpaBHMTb 3Ty CMCTCMy 

CO 3AaHMeM, TO 3TO —  KBHeCTBO KMpnMHeM, MX KOJIMHeCTBO M Ta 
apxMTeKTypa, t o t  njiaH, no KOTopoMy nocrpoeHO 3AaHMe. B ot  

3T0T-T0 njiaH M HBJIHeTCH IjeHTpaJIbHblM BOnpoCOM TeopeTMHe- 
CKOM 6MOJIOrMM, KOHeHHO, He 6MOJIOrMM B006me. /tjIH o 6meM 
6MOJIOrMM BaXHO 3HaTb M AeTaJlbHbie 0C06eHH0CTM KMpnMHeM,
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to  ecTb to , mcm 3aHMMaeTca MOjieKyjuipHaa Ghojiotmh, a T a m  

m p«A  iipyrnx BonpocoB, Bic/nonaa b nepByio oncpc^b kojim- 
MCCTBeHHblC MOMCHTbl. H o  LICHTpaJlbHbIM JU IH TCOpCTMMCCKOM 
6M0J10mM CTaHOBMTCH Bonpoc apXHTCKTypbl, Bonpoc CTpOCHMfl 
CMCTeMbI. Mbi tobophjim y xe , mto jimhcmhoc pacnojioxeHMe  

reHOB nojie3Ho hjih sbojhohmh, m6o ohm MoryT cbo6o;iho kom6m- 
HMpOBaTbCH, nepeTacoBbiBaTbCH m noiiBepraTbca oT6opy b jho6om 
KOM6MHaiIMM. C 3TOM XC TOMKM 3pCHMH nOHHTHO M TO, MTO JiyM- 
uie, Koraa reHbi .aencTByioT cpaBHMTejibHo y3Ko —  Kax/ibiM reH 

Ha He6ojibiuoe kojimmcctbo npM3HaKOB. Ecjim 6bi oh ACMCTBOBaji 
Ha MHOTMC npM3HaKM, OHM HaCJICflOBaJIMCb 6bl 06»3aTCJIbH0 

BMCCTC M He MOrJIM 6bl KOM6MHMpOBaTbCfl, MTO OrpaHMMMB&JIO 
6bi npouccc oT0opa. ri03T0My to , mto cTaBMjiocb Koraa-To  

B ynpCK TCHCTMKC, —  npCACTaBJICHMC 0 «KOpnyCKyJIHpHOM» 
CTpocMMM HacjicACTBeHHoro annapaTa —  BnojiHe ccTecTBCHHOC 
npMCii0C06jieHMC k oT6opy. H o  mmtcpccho, mto m M. II. IlaBJiOBy 

HCKOTOpbIC 3apy6eXHbie (})M3MOJIOrM CTaBMJIM nOMTM nOA06HbIM 
x e  ynpeK. Ohm tobopmjim, mto oh pa3BMBaeT «KopnycKyjiap- 
Hyio» TeopMio noBe^eHMH, m e oxaejibHbie pe(})jieKCbi Be^yr ce6a  
KaK HC3aBMCMMbie MaCTMMKM, CB060£H0 KOM6HHMpyflCb Apyr 

c ApyroM. Tenepb, o6o6m aa 3tm jx b c  orpoMHbie tcopmm —
rCHCTMMCCKyK) M pecfrjICKTOpHyiO, MOXHO CKa3aTb, MTO MX CXOH-
ctbo He cjiynaMHo, Be#b peMb n,ueT o cbo6o,uh o h  nepeKJiaAKe 
KupnMMeM (reHOB mjim pecjxneKCOB). TojibKo npM TaKOM ycjioBMM 
MOXHO CTpOMTb M3 KMpnMMeft pa3JIMHHbie aaaHMfl.

TaKMM 06pa30M, KopnycKyjiHpHaa CMCTeMa hbjihctch HaMJiyn- 
liimm cnoco6oM npncnoco6jieHMH opraHM3Ma k HeoxMflaHHbiM  

HOBbIM KOM6HHaUMHM pa3H006pa3HbIX yCJIOBMM. B 3BOJHOUMM —  
3TO CMCTeMbI reHOB, B nOBe^eHMM —  CMCTeMbI pe(J)JieKCOB. 
Ecjim Haao npMcnoco6HTbca k 3axBaTbiBaHMio pa3Hoo6pa3Hbix 
npeflMeTOB, Heo6xoAMMo, mto6w oxaejibHbie MacTM 3axBaTbiBa- 
iomero oprana ABMrcuiMCb cpaBHMTejibHo He3aBMCMMO. H Mbi 
BMAMM JXeHlCTBMTejIbHO caMbIM COBepilieHHblM opraH, Cn0C06HbIM 
np0M3B0AMTb pa3JiMMHbie MaHMnyjiauMM c npe^MeTaMM.* pyKa 
MejioBeKa cna6xeH a HCCKOJibKMMM cpaBHMTejibHo He3aBMCMMo 

ABMxymMMMCH najibuaMM.
3 to  BepHo, Koma penb HjjeT o npMcnoco6jieHMM k  ne- 

My-To HOBOMy, HeM3BecTHOMy. Ecjim x e  ycjioBMH nocTOHHHbi, 
to  m opraHM3My BbiroAHo MMeTb npoMnyro CBH3b 3JieMeHTOB. 
3 to  3K0H0MHee, TaK KaK He Tpe6yeT 3anacHbix 3JieMenTOB 

m KOM6MHauMH[ m o 6ecneMMBaeT ropa3AO 6ojibiiiMe bo3Moxhoctm  
noBbiuieHMH opraHM3auMM. M bi y x e  roBopMJin, mto Kor,ua ro jio - 
BacTMK BbixojjMT Ha cyiuy h npeBpamaeTCH b JiaryiiiKy, to  ero  

opranbi npeTepneBaiOT M3MeHeHMH CTporo corjiacoBaHHO jx pyr 

c ApyroM. Ecjim 6bi OTnajiM x a 6pbi, ho eme He noHBMjincb



Morn, rojioBacTMK ocTaBajica 6bi b boac m AbixaHMe c ro  6bijio  
6bi HapyiueHO. HajiMMMC XBOCTa, nojie3H oro b b oac, Ha cym e 
BpeiiHO. C jiobom , bcc npeBpameHMC a o j ix h o  iip 0 MCX0AHTb KaK 
6bi no cah h oh  KOMaHAC. To x e  Mbi Ha6.mo.aaeM h b MCTaM0p({)03e 
y HaceKOMbix: OKyKjiHBiuaHCH ryceHMua npeBpamaeTCH b 6a6on - 

Ky, r^e oah obp cm ch h o  pa3BMBai0Tcn coBepmeHHo HOBbie opraHbi. 
HoBbIC ([tyHKUMM B HOBOM CpCAC Tpe6yiOT CTporO COr^aCOBaHHblX, 
0 lICHb IIpOHHbIX H XeCTKMX CBH3CM. KaK  BMAHO, AaXC TaKMC 

AajieKMe Apyr O TApyraxM BO TH bie, KaK aM(J)M6MM (jiHryuiKM ) m 6a- 

6ohkh , no npwHUMnaM CBoero pa3BMTMH 0Ka3biBaK)TCH cxoxmmm. 
M m chho x cc tk m c  cm ctcm w o6bm n o o6ecneHMBaioT noA'bCM o p - 

raHM3auMM. B HauieM opraHM3Me x ecT K o  CBH3aHbi m B3aMMHo 
AonojiHHioT A p y rA p y ra  CMCTCMa KpoBoo6pameHMH, cH a6xa iom aH  
BCCb Opr3HM3M, C CMCTCMOH BblACJICHHH, yAaJIHIOIHCM HAOBMTblC 
m 6ajuiacTHbie BcmccTBa, c ueHTpajibHOM HepBHOM cmctcmom, 
ynpaBjunomcM abmxchmhmm m (JjyHKUMaMM opraHM3Ma, w t . a .

Ecjim b KopnycKyjiapHow cmctcmc m oxct BbinacTb oTACJibHoe 
3BCH0, MHOrAa He nOBpCAMB BCCM CMCTCMC B UCJIOM, TO 3ACCb 
Mbi bmamm oSpaTHoe: b CMCTeMe c BbicoKow, h o  xcctkom  opra - 
HM3auMeH ocjia6jieHMe jho6om m3 ee noACMCTeM npMBeACT k ee 
o6meMy ynaAKy, TaK KaK OHa He m oxct 6biTb nojinocTbio ckom- 
neHCMpoBaHa mhoh hoachctcmom. KaK 6bi xopouio hm pa6oTajio 
ccpau c, ecjiM ocjia6jieHbi noHKM, opraHM3M 6yACT oTpaBJiHTbcn; 
KaK 6bi xopouio hm pa6oTajiM noMKM, ocJia6;ieHMe cepAua m oxct  
6biTb rM6ejibHbiM ajih opraHM3Ma. Ecjim b KopnycKyjinpHbix 
CMCTeMaX OCHOBHOM npMHUMn —  3T0 K0M6MHaT0pMKa M ot6op, 
to  3Accb OMeHb 6ojibiiiyio pojib MrpaeT npnuuM n cjia6oro 3Bena, 
K0T0p0e OTMaCTM OnpeAejIHeT 3(jx})eKTMBHOCTb BCCM CMCTeMbi. 
KOHeMHO, b opraHM3Me mmciotch KOMneHCMpyiduMe MexaHM3- 
Mbi, McnpaBJifliomMe s to  nojioxeHMe, h o  hcm xecTHe CMCTeMa, 
TeM TpyAHec ero McnpaBMTb10).

TaKMM 06pa30M, ajih  CMCTeMbi, ccjim OHa nocTpoena no xecT - 
KOMy npMHuMny, noBbimaiomeMy ee opraHM3auMio, oneHb BaxHo  
paBHOMcpnoe yKpenjieHMe ee 3BeHbeB.

M3 M3jioxeHHbix npMMepoB bmaho, hto m oxho  M3ynaTb 
apxMTeicrypy mam BbipaxaTb CTpyKTypy cmctcm b onenb o6meM, 
a6cTpaKTH0M 4>opMe. BbmcjieHHbie ABa TMna cmctcm, KpaMHe 
XCCTKMX M KOpnyCKyAHpHblX, HBJIHIOTCH, K0HCHH0, CpaBHMTCJIb- 
HO npOCTblMM M B HMCTOM BMAe BCTpeHaiOTCH peAKO. Ho AJIH 
peiucHMH KaxAoro Bonpoca oncHb B axno  BbiHCHMTb, c KaKoro 

pOAa 3aBMCMM0CTHMM —  XCCTKMMM MJIM CTaTMCTMHCCKMMM (KOp-

10) M m c p e c H o , h to  n p H im n n  c ; ia 6 o ro  3Bena h b jih c tch  on en b  iiih p ok h m  

H npilMCHHMbIM He TOJibKO K 6H0Jl0FHHeCKHM CHCTeMaM. Y x e  A3BH0 npHHHTO 

roBopHTb, h to  npoH H ocTb  uenH  onpe^ejiHeTCH n p on n ocT b io  c a M oro  c ;ia 6 o ro  

3Bena ee.



nycKyjiHpHbiMM) —  Mbi MMeeM no npeMMymecTBy Aejio. Ecjim 6bi 
3th npMHUMnbi 6biJin ccJ)opMyjiMpoBaHbi b 6M0ji0rnn paHbuie, 
mo>kho 6biJio 6bi M36exaTb MHom x olum6ok. Ecjim 6bi 4>m3mojio- 
raM m 6nojioraM 6biJi noHHTeH cmhcji TaKoro cTpoeHMH cmctcm, 
He 6bIJIO 6bl HeHyXHbIX AHCKyCCMM O rCHCTMKC MJIM o TeopMM 

nasjioBa. /JpyroM npMMep. KpynHbie yneHbie —  ABrycT BeMCMaH 
m BwjibrejibM Py — chmt&jtm, mto uejiccoo6pa3Hoe CTpoeHMe 

opraHM3Ma o6a3aHo He TOJlbKO TOMy, hto npoMCXOAMT ecTecTBeH- 
Hbm o t6op m cxay opraHM3M3MM, ho hto 3T0My noMoracT TaKXe 
o t6op m BHyTpH opraHM3Ma, M exAy OTAejibHbiMM ero nacTHMM. 
OAHaKo npw npeMMymecTBeHHO xcctkom  cTpoeHMM cmctcm o p - 
raHM3Ma TaKOM o t6op, KaK npaBMjio, hcbo3m oxch: ocjia6jieHMe 
OAHoro 3JieMeHTa npMBejio 6bi k ocjia6jieHMio Been cmctcmm. 
IlpeACTaBjieHMH BeftcMaHa m Py 6mjim oTCjpoLueHbi noTOMy, hto  
He 6biJio 06H apyxeH 0 hmhcto noAo6Horo mm b peajibHbix xmbmx 

CMCTeMax. H o  Bonpoc A ax e  He bo3hmk 6bi, ccjim 6w b CBoe 
BpeMH 6bijiM co3,aaHbi HCHbie npoACTaBJieHMH o THnax chctcm.

B stom o6jiacTM, OAHaKO, Mbi eme HaxoAMMca Ha nepBbix 
3Tanax pa3BMTMH, m TeopMH CTpyKTyp HyxAaeTca b oneHb toh hw x  
m cTporMx 4>opMyjiMpoBKax. Ka3ajiocb 6bi, hto npo m e: ecjiM 

npoHHOCTb opraHM3Ma 33Bmcmt o t  caMoro cjia6oro ero 3BeHa, 
3H3HMT, HaMJiyHuiMM CTpoeHHCM 6yn,eT TaKoe, Kor,aa bcc noA- 
CMCTCMbl OpraHM3Ma pa3BMTbI paBHOMepHO. H o  3TO 6bIJIO 6bl 
rpy6oft olum6kom. OpranM3M —  cmctcm a aKTHBHaa h xm bct 

cpeflM aKTMBHbix cmctcm ApyrMX 0pranM3M0B. Xmujhmk Hana^aeT 
Ha xepTBy. /l,Ba cxoah h x  opraHM3Ma KOHKypMpyiOT M exAy co6oPi 
3a nMiuy: kto paHbuie m nojiHee ee 3axBaTMT. B stmx ycjioBMax 
paBHOMepHOCTb pa3BMTMH BaXHa C « 060p0HMTejIbH0M» TOHKM 
3peHM», hto6w  HMHero He McnopTMJiocb. H o  ecTb m Apyran 

CTopoHa: b 6opb6e c ApyrMMM opraHM3MaMM, hto6m no6eAHTb 
mx b npHMOM 6opb6e mjim copeBHOBaHMM, oneHb BbiroAHo pa3py- 
LLIHTb KaK0e-JIM60 3BCHO M3 MX CMCTeMbi. 3aftuy, HTo6bI CnaCTMCb 

o t  BOJiKa, AOCTaTOHHO npM npoHMX paBHbix ycjioBMax Jiyniue 
6eraTb. KaK 6bi hm 6biji cMjieH bojik, oh He M oxeT npMMeHHTb 
cbom npeHMymecTBa, ecjiH, TaK cKa3aTb, «CMCTeMa ero oxoTbi», 
B KOTOpyiO He06x0AMMbIM 3BCHOM bxoaht noroHfl 3a A06bl- 
neM, OKaxeTCH pa3pyuieHHOH. MajieHbKMM nayK KapaKypT M oxeT  
cbomm yKycoM y6MTb KpynHoe xm bothoc, KOTopoe 6e3 TpyAa pa3- 
AaBMjio 6bi ero, ho KOTopoe ne M oxeT conpoTMBJiaTbca ero aay.

TaKMM 06pa30M, b aKTMBHbix CMCTeMax HaM 0ojiee BaxHbiMM 

hbjih iotch  ABa TMna 3BeHbeB: HaM6ojiee c jia6 oe , onpeAejiaiom ee  

h m x h m m  npeAeji XM3H ecn0C06H0CTM, m HaM6oAee CMJibHoe, o 6 e c -  
nenMBaiomee MaKCMMajibHyio aKTMBHocTb b 6opb6e c  ApyrMMM 

opraHM3MaMM. 3H a» 3To, m o x h o  BbicKa3aTb npeAnojioxeHMe, hto 
sBojiiouMa, KaK npaBMjio, AOAxna 3aTparMBaTb m m ch h o  3tm ABa



HanpaancHMH, Han6ojiee cymecTBeHHbie win x h 3hm BM^a, b to  

BpeMH KaK npyrwe, Toxe, k o h cm h o , BaxHbie, MeHbiue a o j ix h m  
noflBcpraTbca oT6opy.

3 to  Hac npMBOAMT k Bonpocy o tom, hto TaKoe opraHH3o- 
BaHHaa CMCTeMa. r io^  BJIMHHMeM KM6epHeTMKM M pOACTBeHHbIX 
ert amcumiijimh Bbipa6oTajiocb npeacTaBJieHMe, mto 0praHM30BaH- 
HocTb CMCTeMbi o6a3aHa ee ynopaaoneHHocTM, m s to  b 3Ha- 
MMTeJibHOM CTeneHM npaBMjibHO. M Bee x e  ynopaaoMeHHOcTb 

CMCTCMbl eme ne 03HaMaeT ee opraHM30BaHhoctm. HaM6ojiee 

ynopaAOMeHHOM CHCTeMOH HBjiaeTca Ta, coMeTaHMe aneMCHTOB 
y kotopom HBJiaeTCH HaMMenee BepoHTHbiM. TaK, H anpM M ep, 

KpMCTajui 6ojice ynopjmoMCH, MeM aMop4>Haa Macca, 3^aHMe 

6ojicc ynop«AOMeHo, mcm rpyflbi KHpnMneM m t .a .
J\nn M3MepcHMH ynopsmoMCHHOcTM Bbipa6oTaHbi onpeacjieH - 

H ue Mepbi —  ouenKa «cTpyKTypHOM HersHTponmm» . TaK, ecjiM 
cjiyMaMHo pa36pocaHHbie KMpnMMM hc oGjiajxaioT HMKaKOM yno - 
paAOMeHHocTbio, to  cjioxeHHbie b cTeny ohm  y x e  ynopauoneHbi. 
E cjim CTeHa n o jioxen a  b ABa KMpnMMa h mejiM M exay KwpnM- 
MaMM nepBoro paaa He coBnajxaiOT co lucjihmm BToporo pan,a, 
sto  6yACT MeHee ynopaaoMCHHoe pacnojioxeHMe, MeM ecjiM ohm  

coBnajxaiOT. Beflb cjiynaMHoe coBnajxeHwe 3flecb M ajio BepoaTHO, 
a HecoBnajxeHHC —  OMeHb b c po h th o .

H o  3to KaK pa3 xopouio MJUiiocTpMpyeT, mto HaM6ojibiuaa 

ynopa^oMeHHocTb He BcerAa coBna^aeT c HaM6ojibiueH opraHM3o- 
BaHHOCTbK). 0praHM30BaHH0CTb 03HaMaeT naMjiyMiuee Bbinojine- 
HMe (J)yHKUMM. J\jin CTeHbl 3TO —  npOMHOCTb. H o  HCHO, MTO eCJIM 
mejiM nepBoro pama KMpnMMefi coBnaaaioT co mejiHMM BToporo 
(ynopaAOMeHHocTb Bbiuie!), to  npOMHOCTb KaK pa3 6y.aeT MeHb- 
me. 3HaMMT, ynopH^OMeHHOCTb HyxHa jduik 0praHM30BaHH0CTM, 
h o  He HaM6ojibiuaa, a KaKan-TO naMJiyMiuaa, onTMMaJibHaa. 3 to 

x e  Mbi BM^ejiM Ha npMMepe reHOB m pecJ)jieKcoB. HaM6ojibiuafl 
ynopaaoMeHHocTb 6biJia 6bi npM npoMHofi cbh3h . Tor^a CMCTeMbi 
6buiM 6bi He th6k m m h  m x y xe  McnojiHajiM 6bi cboio  3ajxaqy: 
renbi —  b sbojiio um m , a pecfrjieKTopubie peaKUMM —  b noBeae- 
h m m . OnpejiejieHHaa CTenenb HapymeHMH cBH3eM 3,a,ecb nojie3Ha 

m noBbiiuaeT 6MOJiorMMecKyio 0praHM30BaHH0CTb CMCTeM w.
KopoMe m o x h o  cKa3aTb TaK: 0praHM30BaHHbie CMCTeMbi —  

MacTHbiM cjiyqaM oco6 w m  06pa30M ynopajioHeHHbix CMCTeM. 
noHHTMe ynopauoMeHHocTH ne CBH3ano npHMo c aeMCTBHeM 
CMCTeMbi, 0praHM30BaHH0CTb —  CBH3aHa. Mbi MOXeM OUeHMTb 

ynopHAOMeHHocTb CMCTeMbi b uejiOM, He o6pam aa BHHMaHHH, 
B KaKOM OTHOllieHMM M KaKOrO TMna 3Ta ynopH^OMeHHOCTb. A op -  
raHM30BaHH0CTb oueHMBaeTCH BcerAa no OTHomeHMio k onpe- 
AejieHHOM 4>yHKUMM. M bi BH^eJIH, MTO BMJl CaMOOnblJIHIOmMXCH 

pacTeHMM, xopom o opraH M30BaHHbiM M fl pa3MHoxeHMH, xyxe



0praHM30BaH J in n  3BOJIIOUMM, MCM paCTCHMfl nCpCKpCCTHMKM. 
CklCTCMa, BblCOKO pa3BHTRH B OflHOM OTHOLUCHMM, MOXCT 6bITb 
hm3ko pa3Bma b ApyroM.

TaKMM 06pa30M, 0praHH30BaHH0CTb Tpc6ycT ynopa/ioHCHHo- 
ctm, mo hc bchkom, a jyifl K ax^oro  TMna opranM3aunM oco6om 
no (|)opMC m He caMOM Bbic0K0H, a HaHjiyMiucM iuw AaHHoro 

Tuna opraHM3auMM.
M o x h o  jim npn stm x ycjioBMflx BbiiicJiMTb o6lhm c npMHUMiibi 

OpraH M33UMM SMOJIOrMMCCKMX CMCTCM? HeCOMHCHHO, MOXHO, 
xoth  pa3pa6oTKa 3tmx B onpocoB  TOjibKO Hanajiacb.

BMOJiorw jiaBHO m ciipaBe/yiMBO yTBcpxiiajiM, mto ucjioe (o p -  
raHM3oi?aHHoe) no 3([)(})CKTy 6ojibiue cyMMbi MacTCM. 3 to o t h o - 
cmtch , BripoMeM, h k iipyrMM o6jiacTHM 3HaHMH. HanojieoH nou- 
MCpKMBaJl 3MaiieHMe OpraHH30BaHHOCTM B apMHM, TOBOpH O TOM, 
mto OiiMH <l)paHuy3CKMM cojmaT cjia6ec apa6cKoro, ho  ACCHTb 

(J)paHuy30B yxe  paBHbi no cmjic .uco itm  npoTMBHMKaM, a cto —  
6eccnopHO cMjibHee CTa BparoB. B MeM x e  acjio? B npocTeMiucM 
cjiyMae 3to CBH3aHO c TeM, mto npM opraHM3auMM oTpMuaTejibHbie 

CTOpOHW o6be^MHHK)mMXCH e^MHMU COMeTaiOTCH MCHCC COBep- 
meHHo, MeM nojioxMTejibHbie. FlpocTOM npMMep: o a h o  m to x e  
KOJIMMCCTBO COJIM nO-pa3HOMy COnpOTMBJIHeTCH flCMCTBMIO pac- 
TBOpHTCJIfl B 33BMCMMOCTM OT TOrO —  pa3/ipo6jICHa COJIb Ha Mejl-
KMe KpMCTajijibi mjim oGTjeAMHena b oahh  6ojibiuoM. BojibinoM  
T p y w ee  nojmaeTca pacTBopeHMio. FloMeMy? Macca ero TaKaa x e ,  
KaK y cyMMbi mcjikmx. A  noBepxHocTb, Mepe3 KOTopyio aeMCTByeT 
pacTBopMTejib (cjia6aa, yH3BMMaa CTopoHa), —  MeHbine, TaK KaK 
coeflMHeHHbie b OAHy M accy MejiKMe MacTMUbi KaK 6bi B3aMMHO 

HeMTpajiM3yiOT cbom noBepxHocTM, npMJieraiomMe jxpyr k zipyry.

To x e  MMeeT MecTO, HanpMMep, npM nepexoae o t  o a h o -  

KJieTOMHoro opraHM3Ma k MHoroKJieTOMHOMy: ya3BMMaa noBepx- 
HOCTHafl MaCTb OTHOCMTeJIbHO MeHbUie, M BHyTpeHHMe KJieTKM 

Tejia, o cB o 6 o x aeH H b ie  o t  c^yhkumm 3amMTbi, MoryT nojrnee 
o6ecneMMBaTb Becb opraHM3M (b  tom  HHCJie m KJieTKM n0Kp0B0B) 
He06x0AMM0M sneprM eM , xmmmmcckmmm BemecTBaMM m t . j x .

Ho 3to  npocTeMUian CTopoHa Bonpoca. C n o c o6bi 06'beAM- 
HeHMH MacTeM b ejxMHoe 6MOjiorMMecKoe uejioe ao jixh m  6biTb
pa3JIMMHbIMM B 3aBMCMMOCTM OT (JtyHKUMM. Mbi BMflejIM, MTO /yiH

npM cnoco6 jieH M « k hobom , Bee MenfliomeMCfl cpeae, jiyM ine Bcero  

CMCTeMbI M3 OTflejIbHblX CpaBHMTejIbHO CB06oflHbIX 3JieMeHTOB.

HanpOTMB, B yCJIOBMHX nOCTOHHHbIX MJIM MeHHIOmMXCH JlMLLIb 

b xecTKMX npeaejiax B b iro w ee  xecT K aa  CMCTeMa. B xm bom  

opraHM3Me, KaK Mbi BMjxeJiM, Mcnojib3yioTCH 06a stm x npMHunna, 
h o  juin peiueHMH pa3jiMMHbix 3aAaM.

Mbi 3Aecb MorjiM TOjibKO HeMHoro 3aTponyTb Bonpoc o Teo
pMM CMCTeM M CTpyKTyp JUIH Toro, MTo6bl 0XapaKTepM30BaTb 3TO
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HanpaBJieHMe, KOTopoe nocTeneH H o cTaHOBMTca uem pajibH biM  
b TCopeTMMCCKOft 6M0Ji0rMM.

B 6MOJIOrMM M CBH3aHHOH C HCIO KM6cpHCTMKe 3TSL HC06- 
XOflMMOCTb B TCOPMM CMCTCM B03HMKJia paHblUC, HCM B flpyrMX 

HayKax, a bo3moxhoctm M3yHeHMH OKa3ajiMCb Lunpe. Wmchho  

nOSTOMy yiCHMe O CMCTCM3X HBJIHCTCH TCM BKJiaAOM, KOTOpblM 

6MOJIOrMH MOXCT BHCCTM B 06lUMM (})OHfl LUMPOKOM HayKM.
)Kmbwc opraHM3Mbi m mx B3aMM00TH0LUCHMH o6jiaaaioT 

TaKMM pa3H006pa3MCM (J)OpM, KaKOro He 3H3CT HM OAHa M3 eCTe- 
CTBeHHbix HayK; noKa hc 3HaeT cro m TexHMHCCKaa Mbicjib 

MejiOBeiiccTBa. 3 t o  y xe  npMBejio k pa3BMTMio 6mohmkm —  k M3y- 
mchmk) npMcnoco6jieHMM xm bhx 0praHM3M0B /yia nepeHeceHMH 
npMHUMnOB CTpOeHMH 3TMX npMCn0C06jICHMM B TeXHMKy. BceM  
M3BCCTHbI aHajiorMM pajXMOJlOKaUMM M 3XOJIOKaUMM y JieTyMMX 

MbiuicM, CBoeo6pa3MC n0Kp0B0B ACjibcJjMHOB, oGjiernaiomMX mm 

nepcABMxeHMe b boahom cpeae (aHajiorMMHbie iibrraioTCH np n -  
MeHMTb k noABOAHbiM jioAKaM). H3yqaK)TCH MeTOAbi y3HaBaHMH 

3pMTeJIbHbIX 06pa30B c uejIbK) C03AaHMH 3KOHOMHbIX HMTaiOIUMX 
annapaTOB m t. a. H o  s to  TOJibKO MacTHbie noMCKM.

06m Me npMHUMnw MoryT 6biTb bh c c c h w  JiMuib mcxojih

M3 LlIMpOKMX 6MOJIOrMHCCKMX o6o6lUeHMM, KOrfla OHM BblXOflHT 
no cbocm uiMpoTe 3a paMKM 6M0ji0rMM. Mbi y x e  ynoMMHajiM 

HeKOTOpbre M3 hmx. Bpan H. A. BejiOB y x e  b 1911 r. ccJ)op- 
MyjIMpOBaJI B (J)M3MOJIOrMM npMHUMn OTpMUaTeJIbHOM 06paTH0M 
CBH3M, MMdOlUHM He TOJibKO 6MOJIOrMHCCKOe 3HaiieHMe. To, MTO 

ero He 3aMeTMjiM BOBpeMH, —  HacTaa cy,a,b6a 6M0ji0rMMecKMX 
oTKpbiTMHi. ArpoxMMMK K). JTm6mx cc|)opMyjiMpoBaji « npMHUMn 

cjia6oro 3BeHa». TeopMH cmctcm, 3ajioxeHHaa b CBoe BpeMH noA  
ApyrHMM na3BaHMHMM 6MOjioraMM H. A. BejioBbiM m A. A. Bo- 
maHOBbiM, no3xe 6bijia pa3BMTa 6MojioroM x e  Jl. BepTajiaH(J)M. 
CaMO co3AaHMe kmGcphctmkm, HayKM 06 ynpaBJienHM, hbm- 
jiocb pe3yjibTaTOM o6o 6meHMH aaHHbix 6M0Ji0rMM m tcxhmkm. 
Ho 6ojiee uiMpoKoe yneHMe o cmctcm ax, m oxct 6biTb, noKa 
He cTOJib 3(J)4)eKTHoe, o6emaeT ^aTb He MeHbiue, TaK KaK M3ynaeT 

He TOJibKO ynpaBJifliomHe, ho  Bee KJiaccw cmctcm.
Y x e  npMHuMn oT6opa, bw m ah  m3 6M0ji0rMM, uiMpoKO npHMe- 

hhctch  3a ee npeaejiaMH: o t6 o p  6 biCTpo pacnajxaiomMxcfl aTOMOB 

npM COXpaHeHMM yCTOMMMBblX, 3BOJHOUMH (c  0T60p0M) 3BC3AHbIX 
CMCTeM M AP- 06H3aHbI CBOCM HCHOM (J)OpMyjIMpOBKOM TeopMM
H. j^apBMHa. Ho m b ncMXOjiorMM TBopqecTBa s t o t  npMHUMn 

oGemaeT 6biTb njioaoTBopHbiM. Eme K. A. Tmmmp»3cb yKa3aji, 
mto TBopMecTBO nejioBeKa MMeeT MHoro o6m ero c TBopnecTBOM 
npMpoAbi: cHaMaJia o6MjibHoe co3AaHne h o b h x  cJ)opM (MyrauMM, 

.macm), a 3aTeM mx xcctkm m  o t6 o p  (rM6ejib b 6opb6e 3a cym e- 
CTBOBaHMe, ycTpaHeHMe kpmtmkom). KpynHeHiiiHft km 6cphcth k



y. P. 3lu6h b CTaTbe o  «M b ic jin iu eH » MarnuHe yKa3biBaeT Ha o t -  
6 op  pcuicHMM KaK Ha o cho bh o m  MCxaHM3M. B ojiee  HJIH MeHCe 
MHTCHCMBHblM 0T60p peaKUMM MeJIOBCKa (MX o 6 w e e  MJIM H36m- 
paTeJIbHOC TOpMO)KeHMe) npMBO^MT K (J)OpMMpOBaHMK) Tex MJIM 

MHbIX XapaKTCpOJIOrMMeCKMX MCpT M T.fl.
KaK BMflHO, B CaMbIX pa3JIMHHbIX o6jiaCTHX, OT aCTpOHOMMM 

AO ncMXOJiorMM, «p a6oTaK)T» npe^cTaBJieHMH, j x a m o  B03HMKUiMe 

B 6MOJlOrMM M KacaiOlUHeCH (J)OpM ABHXeHMH CMCTeM (o t 6o p , 
o6paTHaa CBH3b m np .). HecoMHeHHO, mto m Apyrne, 6ojiee 
HOBbie npeflCTaBJieHHH, B03HMKaK)lUHe B 6MOJIOrMMeCKOM TCOPMM 

CMCTeM, T a o c e  6y^yT Mcn0jib30BaHbi b o6iuen TeopMM CMCTeM. 
TaK, Mbi roBopMjiM, mto 0praHM30BaHH0CTb MacTO o6ycjioBJieHa 
TeM, mto orpMuaTejibHbie mjim yn3BMMbie ctopohw  nacTen npM 
06'bCWHCHMM MX B CMCTeMy «B33MMHO HeMTpaJIM3y HDTCH», a B3X- 
Hbie, ueHHbie juih CMCTeMbi —  cyMMMpyKyrcH. IlpMMeHeHHe 3Toro 
npMHUHna bo3m o)kho He TOJibKO b 6mojiopmm, h o , HanpMMep, 
m b o6jiacTM ncMxojiorMM. TaK, 6biJio 6bi OMeHb MHTepec- 
h o  pacuiMcJjpoBaTb, noMeMy o6pa3yeTCH npKoe xyuoxecTBeHHoe  
BncMaTjieHMe o t  coeaMHeHMH pa3jiMMHbix 3JieMeHTOB (cjiob, Kpa- 
cok m t. j i . ) ,  Koropbie no OT^ejibHOCTM TaKoro BneMaTjieHMK 

He npOM3BOAHT?
OflHa M3 B03M0XHbIX TMnOTe3 MOXeT 6bITb OCHOBaHa Ha o n n -  

caHHOM Bbiuie npocTeMiueM MexaHM3 Me opraHM3auMM. PaccMO- 
TpMM KaKoe-HM6yAb cpaBHeHMe mjim MeTa(})opy:

Ce^oio  rpMBoft MarneT Mope.

06pa3  OMeHb npKHft: «ce,a,bie» BbicoKMe Bajibi KaTHTCH o j w h  

3a ApyrMM, HanoMMHaH B3MaxH rpHBbi. IIoM eM y h h  c jiob o  
«rpM Ba», hm c jiob o  «BOjiHa» (KO Topoe 3^ecb no,npa3yMeBaeTCH) 
He npOM3BOAHT M O^HOM fleCHTOM TOrO SCjxJjeKTa, KOTOpblft 

B03HMKaeT OT (J)pa3bl B ueJIOM? 3 T 0  MOXHO nOHHTb, HCXOOT 
M3 Toro, MTO K a x a o e  CJIOBO (KaX^blM  CMrHaJI «BTOpOM CMr- 
HajibHo^ CMCTeMbi» n o  H . n .  IlaBJiOBy) —  06pa30BaHMe oneH b 
c jio x H o e . H . n .  IlaBJioB cmmt3ji ycjioBHOpecjxneKTopHbie cbh3m 
(J)M3MOJIOrMMeCKMM MeX3HM3MOM TOrO, MTO B nCMXOJIOrMH Ha3bl- 

BaiOT accouMauMeft. C K ax eM , c jiob o  «BOJiHa» Bbi3biBaeT flecHTKH 
accouMauMft. M ajieH bKan BOJiHa —  pn6b; orpoM H an, rpo3Han —  
bo BpeMH iirropM a Ha M ope; cBeTOBan mjim paaHOBOJiHa; BOJiHa 
n apo^H oro  rHeBa m Ap. K a x a o e  3HaneHMe cjioBa ;iaeT m to -to  
HoBoe naiueM y MyBCTBy: pn6b —  6e3MHTexHOCTb; paaHOBOJiHa 

HanoMMHaeT o  TexHMKe; uiTopMOBan BOJiHa M ox eT  Bbi3BaTb 

MyBCTBo crrpaxa mjim, H ao6opoT , om ym eH H e moium. M  K a x a o e  
BocnoMMHaHMe B036yxaaeT  HHoe MyBCTBO, MMeeT cBoft apoMaT. 
H o  MX cjimlukom M H oro, ohm Bee pa3Hbie H, yCJIbimaB c jiob o  

«BOJiHa», MeJiOBeK He noJiyMMT HMHero on pe^ejieH H oro . Ohm 
HeCOBMeCTMMbI (m e B  M 6e3MHTeXHOCTb, BOCnpMHTMe OT TeXHM-



qccKoro npncnoco6jieHMH h o t  BOjiHbi xencKMx bojioc ), ohh  

racHT Apyr apyra. To x e  co cjiobom «rpnB a» (jibBa, jioiuajXHHaa, 
rpHBa bojioc y nejioBCKa h t . j i . ) ,  xoth h b MCHbuiew CTeneHH. 
H  Koma mm coeflMHHeM sth  ^Ba «cn m a jia », to  Gojibiuaa nacTb

3pHTCJIbHbIX 06pa30B OK33biB3IOTCH HCCOBMeCTMM bIMH. H  TOJIbKO

oahh  o6pa3 —  bm co k o h  MopcKow bojihw  c neHMCTbiM rpe6HeM  
coBnajxacT c Marnymen ce,a,OM tpm b o h . O a h m m  yaapoM OTceKaeTca 

Bee nenoxoxee  h ocTaeTca KOHKpeTHbiH ( h n03T0My cBH3aHHbiii 
c hchom 3MOunew) o6pa3. CjioxeHMe nacTen ( cjiob, iio h htm m )  
n03B0Ji«eT Ao6MTbCH hoboto  3cJ)(t)eKTa o t  mx opraHH3auHH.

IlpeACTaBJieHMe o xecTKMx m j\wcKpeTHbix cncTeMax ncnojib- 
30Bajia H . f l .  MaTKOBCKaa /uia o6i>HCHeHHH pa3jiMHHM M e x a y  
M.aeo;iorHeM m 06mecTBCHH0M ncMxojiorMeM. Cjiobom , chctcm - 
hwc npcACTaBJieHMH, B03HHKaK)mMe b nayKe o XH3HH, MacTO 
Moryr 6biTb npMMeHMMbi 3a npejiejiaMH co6cTBeHHO 6mojiotmm. 
H o Bee jim h Beaae? 3 to  onpejiejiHeTCfl thiiom  cmctcm. TaM, m e  
TMnw CMCTeM b pa3Hbix o6jiacT»x cxo^Hbi, TaKoe npHMeHeHHe 

bo3m oxho. BMOJiorMH 6orane no TMnaM CMCTeM, neM MepTBaa 
(«K ocH an») npMpo^a. H o  OHa Gejmee, neM 6ojiee BbicoKMe 4>op- 
Mbi, ocHOBannbie Ha couMaJibHbix 4>opMax .nBHxeHMH (o 6mecTBo, 
ncHxojiorMfl, TexHMKa m t .a . ) .  TaK, b Ghojiohih  ecTb coanpe- 
meHHbic» (J)opMbi opraHH3auMM, KOTOpbix 6e3 counajibHbix cJ)opM 

jlBHxeHMH, 6e3 npe^.BMji.eHHH, 0CH0BaHH0r0 Ha nejioBenecKOM 
HHTejijieKTe, 6ojiee HM3KMe XHBbie cJ)opMbi aocTHrHyTb He modih. 
n p oc ro e  Kojieco (mjih bh h t ), Koropoe HBJiaeTCfl oahmm m3 nep- 
Bbix TexHHqecKHX flocTHxeHHH HejiOBenecTBa, He boshhkjio  
B 3BOJIIOUHM XHBbIX npHCriOCOftneHHft npwpojlbl, XOTH HHOma 
BpamaiomaHCH ocb 6buia 6bi nojie3Ha. H o  ecTecTBeHHOMy o i6opy  

OHa HeflocTynna, TaK KaK oh pa6oTaeT «n o  HacTflM», CKJiaabiBaa 

OAHy nacTb npHcnoco6jieHMfl c .npyron. A  3^ecb oxaejibHbie 
nacTM He AaBajm 6bi npeMMymecTBa, noKa He co6paHbi BMecTe 

ocb, noAumnHHK, Kojieco hjih bh h t m flBHxymHftca annapaT. 
H  TojibKo nejiOBeKy aocrynHO 3apaHee 3anjiaHHpoBaTb h cpa3y 
COejXM H MTb Bee HaCTH.

3tm (,a,axe npocTbie, a TeM 6ojiee c jioxH bie ) THnbi opraHH- 
3auMM y x e  Bbiuie 6HOJiorHHecKoro ypOBHfl. H o  bo Bcex o6jiacTHX 

3HaHMH nrpaiOT pojib h CMCTeMbI, HMeiomHecH b xhbom  MHpe; 
hx MHoro h juih hmx npHMeHHMbi o6m ne npHHUHnbi GnojiorMHe- 
CKHX CHCTeM. H o  J\0 CHX nop 3TO npOHHKHOBeHHe M3 6HOJlOrHH 

uuio TaK x e  Me/uieHHo, KaK m b caMoft 6nojiorHH pa3BHBajincb 
3th HOBbie a6cTpaKTHbie npeacTaBJieHHH. Tenepb npn 6ojiee 

6bICTpOM pa3BHTHH TeOpHH CHCTeM MOXHO OXH^aTb, HTO 3TO 

He TOJibKO CTaneT uempajibHbiM HanpaBjieHHeM b TeopeTHnecKoft 
6H0^0rHH, ho  b KaK0ft-T0 Mepe jiacT HOBbie MeToaojioniHecKHe 

noj^xoAbi h k 3aaanaM apyn ix  ecTecTBehh bix HayK.
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b. OriHT roMonjiacTH4ecKofi nepeca^KH 3y6oB y co6ax // floicna^bi 
A H  CCCP. 1940. T.XXVI1I. N° 8. C. 751-754. (B  coaaTopcTBe 
C Jlan4HHCKHM A. r.)

Bt. To ace Ha aHrciHHCKOM « 3HKe // Comptes rendus (Doklady) de 
l’Academie des sciences de l’URSS. 1940. Vol.)OCVIII. N ° 8. 
P. 750-753.

r. 3aMeHa 3y6oB y co6aic nyreM roMonjiacTHHecKofi nepeca^KH 3y6Hbix 
3a43TKOB / /  JXoKJiajxvi AH CCCP. 1940. T.XXIX. N° 3. C. 269-272. 
(B COaBTOpCTBe C JlanHMHCKHM A. r .)
r i . To ace Ha aHUiHHCKOM H3biKe // Comptes rendus (Doklady) 

de l’Academie des sciences de l’URSS. 1940. Vol. XXIX. Nq 3. 
P. 268-271.

1941
a. 3aK0H0MepH0CTH HacjieACTBeHHocrH b CBeTe napBHHOBCKoro yneHHfl 

06 oT6ope // YcnexH coBpeMeHHoit 6HojiomH. 1941. T.XIV. Bbin. I. 
C. 171-176.

1943
a. Aa^bHefiuiHe onbiTbi 3aMeHbi yrepHHHbix 3y6oB nyreM roMoiwa- 

CTHMecKofi nepeca^KH 3y6Hbix 3a4aTKOB // floKjiaabi A H  C C C R  
1943. T .X LI. Nq4. C. 188-190 h mjui. Ha BiciefiKe. (B  coaBTopcTBe 
c JIarT4HHCKHM A. r .)

* nyCwMKyercfl BncpBbie. IlQaroTOBJieHo B. C. Kjie6aHepoM c yneiOM AaHHbix 

apxHBOB ceMbH A . A . MajiHHOBCxoro, YKpawHCKoro H M M  rna3Hbix 6o jie3Heft 
h TKaHeBoft TepanMM hm. axaaeMHxa B. I I . OnjiaTOBa, HHCTMTyTa CMCTeMHoro 
aHajiH3a P A H  m 6w6jmorpacJ)imecKHX hctohhhkob. —  IJpuM. ped.



a t. To ace na aHniHHCKOM H3biKe // Comptes rendus (Doklady) 
de PAcademie des sciences l’URSS. 1943. V o l.X LI. Ne 4. 
R 178-180 and illustrations on inset.

6. n. OmiaTOB (HeKpoJior) // )KypHa^ o6meM 6H0Ji0rHH. 1943. 
T. IV. Nq 3. C. 129-133. (B  coaBTopcTBe c IlonoBbiM B. B.)

1945
a. On3H0Ji0rM4ecKne hcto4hhkh  KoppejinuHH b crpoeHHH qeJioBeqe- 

cKoro opra»iH3Ma // )KypHa^ o6mew 6nojiornH. 1945. T. VI. Ns 4. 
C. 235-257.

6. On3nojioni4ecKMe hcto4hhkm KoppejiHUHM b opraHH3Me. 1935— 
1943 // PecfrepaTbi pa6oT yqpeacaeHHH OTnejieHMH 6nojiorn4ecKHX 
HayK AH  C C C P  3a 1941-1943 rr. M .—JI.: kteuaTejibCTBo A H  
CCCP, 1945. C. 291.

b. 06'beUMHeHMe nojie3Hbix npn3H3KOB b npouecce ecTecTBeHHoro 
0T50pa. 1943 // PecfrepaTbi pa6oT ynpeacaeHMM OrnejieHMH 6hojio- 
mqecKMX nayx A H  C C C P  3a 1941-1943 rr. M .—-JI.: M3uaTe;ibCTBO 
AH  CCCP, 1945. C. 291-292.

r. Tunbi B3aMMOneMCTBHH h mx 3HaqeHHe b opraHH3Me. 1943 // 
PecfrepaTbi pa6oT ynpeacneHHtf OTnejieHMH 6M0Ji0rHqecKHx HayK A H  
C C C P  3a 1941-1943 rr. M .-J I. : Ms^aTeJibCTBO AH  CCCP, 1945. 
C. 292-293.

1946
a. CTpoeHMe h )KH3Hb qejioBeqecKoro Tejia. M.: R)CTexM3flaT, 1946. 

72 c. (B nocjieflyiomHe 12 JieT KHMra Bbmepaca^a 20 H3naHHfi, 
b tom 4HCJie 15 — b CCCP: Ha pyccKOM — 7, yKpaHHCKOM, 
6ejI0pyCCK0M, y36eKCKOM — 2, TaiDKHKCKOM, TypKMeHCKOM, Jia- 
TbiuiCKOM, jihtobckom; h 5 — 3a py6eacoM: Ha 60JirapCK0M [QxJjhh, 
1947], MemcKOM [npara, 1950], BeHrepcKOM [Byuaneiirr, 1950], 
nojibCKOM [BapuiaBa, 1950] h cep6cKOM [Bejirpaa, 1953] H3biKax.)

1947
а. CouwanbHbie a 6M0Ji0rHqecKMe (JjaKTOpbi b npoMCXoacaeHHH paco- 

Bbix pa3jiHMMM y MejioBeKa // npHpoua. 1947. N°7. C. 40-48.

б. riocjiecjioBHe nepeBOflMMKa // Ulpeduneep Speun. Mto TaKoe acH3Hb 
c to4kh 3peHH« (J)H3Hkm? FlepeBOfl c aHrJiwficKoro h nocne- 
cjiOBMe A. A. Ma^MHOBCKoro. M.: IocyaapcTBeHHoe H3,z*aTejibcTBO 
HHOCTpaHHOM jiHTepaTypbi, 1947. C. 129-146.

B. XpOMOCOMHbie HHBepCHM KaK (JjaKTOp HaKOnJieHHH 3BOJlK)UMOHHbIX
pa3JiM4HH // Pe^epaTbi HayMHo-Hccjie^oBaTejibCKHx pa6oT Oxaejie- 
hhh 6HojiorH4ecKMx HayK A H  C C C P  3a 1945 r. M.: A H  CCCP, 
1947. C. 283-285.

r. Yh ct  MwrpauMfi b 3KcnepHMeHTax b npHpo^e // PetJ)epaTbi HayHHo- 
McanenoBaTejibCKMx pa6oT OxaejieHHH 6H0Ji0rM4ecKwx Hayx A H  
C C C P  3a 1945 r. M.: A H  CCCP, 1947. C. 285-286.

JX. Bm£ KaK 3BOJIiolxmohHoe uejioe // PetfrepaTM Hay4Ho-HCCJie.no- 
BaTejibCKHX pa6oT OxnejieHHH 6H0Ji0rH4ecKMX HayK A H  C C C P  
3a 1945 r. M.: A H  CCCP, 1947. C. 286-287.



1948
a. SjieMeHTapnbie KoppejiHUMH h H3MeHiiMBOCTb nejioBeqecK oro opra- 

HM3Ma //T pyitb l HHCTMTyTa UHTOJIOrHH, rHCTOJIOrMM H 3M6pMOJIOrHH
AH CCCP. T.2. Bbin. 1. M.: 1948. C. 136-198.
1952

a. OpraHM3M nejioBeKa h ero  XH 3HeueHTejibH0CTb. M.: M eflnn3, 1952. 
64 c. (O n y 6;iHKOBaHO TaioKe Ha Knprn3CKOM H3HKe [cI>pyH3e, 
1956].)
1953

a. OTHocHTejibHO KpnTnqecKMx 3aMeliaHHM npoc}). A. M. 3 a6Jiyn0BCK0- 
ro o TKaneBOM Tepannn / /  BecTHHK xnpyprHH hm. M. M. IpeKOBa. 
1953. T. 73. No 6. C. 53-59. (B coaBTopcTBe c MyMHHK C. P., 
Bonno-flceHeuKHM B. B.)
1954

a. MccJienoBaHHe npoueccoB B036yxaeHHH h TopMoaceHHH npH «pe- 
(j)jieKT0pH0H 3nM^encHM» y Kpbic. Coo6meHHe I. OcHOBHbie (J)opMbi 
peaKUHH H 3aBMCMMOCTb HX OT CHJlbl pa3flpaa(eHHH // BlOJUieTeHb
OKcnepHMenTa^bHOH 6wojioihm h MenwunHbi. 1954. No 1. C. 18-22.
1955

а. O  HeKOTopwx npHHUHnHa^bHbix ouiH6 Kax npw H3yHeHHH Kop- 
pejinuwoHHbix CB5T3CH Meacoy oim m ecKHM H 3JieMeHTaMH nna3a // 
OctnunbMOjiornqecKHki xypHa^. 1955. No 5. C. 274-282.

б. BjiHHHne TKaneBOH TepannH Ha npoueccbi TopMoaceHHH h bo3- 
6y>KAeHHH b uenTpajibHOH HepBHOM cHcreMe // Te3HCbi noitnaaoB 
lodwieHHoti HayHHOH KOHcJjepenuwH, nocBHiueHHoft 80-JieTHio aKa- 
neMHKa B. n . d>HJiaTOBa. Ouecca, 1955. C. 54-55.
1956

a. K  Bonpocy o  jcnaccHcJjHKauHM (J>opM ctjjepHMecKofi pe^paKUHH // 
OtJnunbMOJiorHqecKHH acypHa^. 1956. Nq 1. C. 42-50.

6. K Bonpocy o npennocbiJiicax P33bmthh nporpeccHpyiomeH mho- 
iihh // 0(J)TaAbM0ji0rH4ecKHft acypHa^. 1956. Nq 4. C. 242-247. 
(B coaBTopcTBe co Ckopouhhckoh B. B., Pojihk r . f l . )

b. HeKOTOpbie Bonpocbi M3MeH4MBocTM onTHHecKoro annapaia rJia3a 
h npo6jieMa mhoiihh // Te3Hcw noKjianoB Ha III ctes^e rna3Hbix 
Bpanefi yCCP. Onecca, 1956. C. 113-115.

r. BjiMHHHe TKaHeBOH TepanHH Ha npoueccbi B036yacaeHHfl h Top- 
MoaceHHH b ueHTpa^bHoft HepBHofi CHCTeMe (noicnaii) / /  Tpyflbi 
K)6MJieHHOH HayMHofi KOH^epeHUHH, nocBHmeHHOH 80-JieTHio aKa- 
AeMHKa B. n . (InuiaTOBa (Oaecca, 25-28 Man 1955 r.). Khcb: 
rocMe^HsnaT YCCP, 1956. C. 154-159.

A. BbierynjieHMe no BonpocaM TKaHeBO# TepanHH h 6jiH30pyK0CTw / /  
TaM xe. C. 206-207.

e. BbicTymieHHe no BonpocaM rciayKOMbi // TaM ace. C. 251-252.



x .  Bj[H30pyK0CTb // 3flopoBbe. 1956. Nq 11. C . 12-13. (B coaBTOpCTBe 
c aKaiieMMKOM (DmiaTOBbiM B. n., CKopoHHHCKotf B. B.)

3. SKcnepMMeHTa^bHoe HanpaBjienne b pa6oTax B. n. d>HJiaTOBa // 
0 (J)Ta^bMOJiorn4ecKHft xypHaji. 1956. N q 6. C. 353-355. (B coaB- 
TopcTBe c KoBa^eBbiM LLIyjibiMHOH H .C ., A h h k  H . B.)

1957
a. 3aBHCHMOCTb pa3BHTHH MMOI1MH OT HeKOTOpbIX (})M3MOJIOrHHeCKHX 

H3MeHeHHH b opraHH3Me // Te3HCbi HOKjra^oB Bcec0K)3H0H koh- 
(J)epeHUHM 0(})Ta^bM0Ji0r0B (2 0 -25  nexa6pH 1954 r.). M .: M enrH3, 
1957. C. 75-76.

1958
а. 0 6  «aHaT0M0‘-0irnmecK0M aHajiM3e» pecfrpaioiHH b pa6oTax npotj). 

A. M. flameBCKoro // OtjrrajibMOJiorHMecKHH xypHaji. 1958. Nq 5. 
C. 282-292.

б. ripoueccbl B036y>KHeHHH H TOpMOXeHHH B UeHTpajibHOH HepBHOfi 
CHCTeMe npn pe<|)JieKT0pH0fi annjiencHM y Kpbic // YMeHbie 
3anHCKH YKpaHHCKoro H M M  rjia3Hbix 6ojie3HeH h TKaHeBOH 
TepanHH hm. aKa^eMHKa B. n. OwiaTOBa. T. 4. Kjucb: R>CMenM3naT 
Y C C P , 1958. C . 139-159.

B. BjTHHHHe TKaHeBbIX nOflCajJOK Ha B3aHMOOTHOUieHHe TOpMOXeHHH 
h B036y>KjieHHH b ueHTpajibHofi HepBHOH CHCTeMe y Kpbic // TaM 
xe . C. 160-175. (B  coaBTopcTBe c R)jiy6ueBOH M . B. h IIlanoLiiHM- 
KOBblM B. M .)

r. K  Bonpocy o MaTeMaTHqecKHX MeTO^ax H3yMeHHH H3MeHMHBocTH 
onTHMecKoro annapaTa rjia3a // n p o 6jieMbi (J)H3HOJiorHqecKofi 
onTHKw. T . 12. M .— JI., 1958. C . 345-348.

A. BHyTpHDia3Hoe ^aBJieHne h pa3BHTHe nporpeccHpyiomefi 6jiH3opy- 
kocth // Te3HCbi M expecny6jiHKaHCKofi KOH(j)epeHUHH otJrrajibMO- 
JioroB IlpH 6ajiTHKH h EejiopyccHH (PHra, 24-27 ceHTH6pa 1958 r.). 
Pnra, 1958. C . 91-93.

1959
а. 06paTHbie cbh3h b 6wojiorH4ecKHx, b 43Cthocth b naTOJiorHMecKHx 

CHCTeMax // Te3HCbi aoKJiaaoB BToporo coBemaHHH no npHMeHeHHio
MaTeMaTHMecKHX MeTo^oB b 6H0Ji0rnH. JT.: JirY, 1959. C . 28-29.

б. HeKOTOpbie npHMeHeHHH MaTeMaTHMecKHX mctohob b 0<|yrajibM0Ji0- 
thh // TaM x e . C. 30-31.

B. npHHHHbi p33BHTHH 6jlH30pyK0CTH M 3Ha4eHHe H3MeHeHHH 06mer0 
COCTOHHMH OpraHH3Ma // Te3HCbI AOKJiaflOB na MeX06jiaCTH0H 

HayMHO-npaFCTHqecKofi KOH^epeHUHH o(J)TajibMOJioroB. HnKOJiaeB,
1959. C. 14-17.

r. LUeT h 3̂ opoBbe // Tpya. 29 okth6ph 1959.
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A. KjiaCCH(J)HKaL[MH MMOIIMM B CBH3H C npOHCXOXHeHHeM pa3JIM4HbIX 

ee (J)opM // Te3HCbi noKjiajjoB Ha HaynHOH ceccHH YKpawHCKoro 

HMM rj[a3HMx 6ojie3Hen w TKaHeBOH TepanuM hm. aKajjeMHKa
B. n . d>miaTOBa h pecny6JiMKaHCKOM coBemaHHH no opraHM3auMM 
6opb6bi c rJiayKOMOH (Onecca, 24-27 hiohh 1959 r.). Onecca, 1959.
C. 14-15.

e. HeK0T0pbie Bonpocbi H3mch4Hbocth onTHHecKoro annapaTa rcia3a 
h npo6jieMa MHonwn (uoKjiajx h 3ajcnioMMTejibHoe cjiobo no jxo - 
KJiajiy) // Tpynbi III cbe3na rjia3Hbix Bpaqefi Y C C P  (Onecca, 
9-14 hiojih 1956 r.). Kmcb: IocMeuH3uaT YCCP, 1959. C. 313-317.

ac. PeKOMeH^auHn no npo(})HJiaKTHKe h jieqeHMio iiiKojibHoft 6jih - 
3opyKocTM // MHCTpyKTHBHo-MeTonH4ecKne MaTepwajibi no He- 
KOTOpblM BonpocaM 0(})TajibM0ji0rMH (b  noMomb npaKTHnecKOMy 

Bpany— OKyjiHCTy), No 3. Onecca, 1959. C. 11-17. (B  coaBTopCTBe 
CO CKOpOUHHCKOH B. B.)

3. HeKOTOpbie 6H0Ji0rH4ecKwe npennocbuiKH nojirojieTHH y MJieKonn- 
Tajomwx vl nejioBeKa // Te3ncbi nojcjiajjOB KOH^epeHuHH no npo6jie- 
MaM aojirojieTHH. (M ockobckoc 06mecTB0 HcnbrraTejiefi npwpoflbi, 
31 HHBapH— 2 (JjeBpajiH 1959 r.). M., 1959. C .7 -8 .

h. JleqeHHe 6jiH30pyK0CTH (oTBeTbi Ha nncbMa 4HTaTeJiefi) // C obct- 
CKO-KMTaHCKaH n p y *6a. 1959. N° 36. (B  CoaBTopCTBe c KauiMHiie- 
bom J l.T .)

1960
a. Tunbi ynpaBJiaioiuHX 6H0Ji0rcmecKHX chctcm h hx npHcnoco6HTejib- 

Hoe 3HaqeHne // npo6jieMbi KH6epHeTHKn. Bbin.4. M.: d>H3MaTrH3,
1960. C. 151-181.

6. CpaBHmtcjibHbie AaHHbie o rjimhhhh TKaHeBbix nojjcajjoK h HHbeic- 
uhm 3KCTpaKTa ajioa Ha HeKOTOpbie npoueccbi b U H C  // MaTepwajibi 
YKpaHHCKofi KOH(j)epeHU[HH no npMMeHeHHio TKaHeBbix npenapaTOB 
no B. n . cpHJiaTOBy b jkhbothoboactbc h BeTepHHapHH (Ojiecca, 
12-14 okth6ph 1960 r.). Ojjecca, 1960. C. 21-22.

b. Kopotko3op icTb. Hay kobo-nonyji. Hapnc. KhIb: Me^BiziaBH, 1960. 
36 c. (B  CoaBTopCTBe co CKopoanHCKOfi B. B.)

r. 06paTHbie CBH3H b 6H0Ji0rHnecKHx, b 43cthocth b naTOJiornqecKHx 
CHCTeMax // npHMeHeHne MaTeMaTHqecKHX mctohob b 6nojiornH. 
C 6opHHK I. Jl.: Jiry, 1960. C. 164-175.

1961
а. O KoppejiHuHflX 6jiH3opykocth y qeJiOBeica c aHaT0M0-(|)H3H0Ji0rH*ie- 

ckhmh oco6eHHocTHMH ero opraHH3Ma // Bonpocbi aHTponoJiorwH. 
Bbin. 7. M.: H3AaTejibCTB0 M IY , 1961. C. 66-76.

б. 3Ha4eHwe KaqecTBeHHoro H3yneHHH ynpaBJiHiomnx chctcm ajih 
TeopeTHHecKHx BonpocoB 6H0Ji0rwH // Te3HCU noKjia^oB TpeTbero 
coBemaHHH no npMMeHeHHio MaTeMaTHHecKHX mctoaob b 6H0Ji0rnH. 
Jl.: Jiry, 1961. C. 45-48.



b. HeKOTOpbie Bonpocw rionyjiHpH3aunH h npenoaaBaHUH MaTeMaTM- 
qecKnx MeTOHOB 6nojioraM // TaM xe. C. 48-49.

r. HeKOTOpbie <|)H3H0Ji0rHHecKHe npennocbuiKH HopMa^bHoro 3pe- 
hhh // MaTepnanbi II Bcec0K)3H0H KOHcJjepeHUMH otJrrajibMOJioroB 
(T6hjwch, 10-14 okth6ph 1961 r.). T6nnncM, 1961. C. 401-402.

1962
a. OaKTOpbi, BjiwHioiUHe Ha pa3BMTne mhoiimh, h hx  3HaqeHne ;uih  

npO(j)MJiaKTMKH 6jl M30py KOCTH // Te3HCbI HOKJiâ OB IV CT>e3Ha 

0(})Ta^bM0Ji0r0B YC C P (Oaecca, 2-5 ok th 6ph  1962 r.). Onecca, 
1962. C. 165-166.

6. CpaBHHTejibHbie naHHbie o bjihhhhh TKaHeBbix noncaaoK h hht>- 
eKiiHM a^oa Ha HeKoropbie npoueccbi b ueHTpajibHOH HepBHOH 
CMCTeMe // TKaHeBbie npenapaTbi b xhbothobohctbc. KneB: Toc- 
cej[bxo3M3naT, 1962. C. 67-72.

b. HeKOTOpbie (J)H3H0Ji0rniiecKHe KoppejiHUMH npn nporpeccupyiomeH 
mhoiihh // YMeHbie 3anncKH YKpanHCKoro HMM rna3Hbix 6oJie3Heft 
h TKaHeBOH TepanHH hm. aKaaeMHxa B. n. d>miaTOBa. T. 5. KweB: 
R)CMenM3oaT YCCP, 1962. C. 198-208.

r. HeKOTOpbie 6H0ji0rMqecKHe npe^nocbuiKH aojirojieTHH y MjieKonn- 
Taiomnx h qejioBeKa // npodneMbi nojimneTHH. Tpynbi M ockob- 
cKoro o6mecTBa HcribrraTejieH npwpOHbi. T. 6. Orneji 6hojio ranee- 
kwh. CeKUHa repoHTo^orHH. M.: M3naieJibCTBo AH  CCCP, 1962. 
C. 46-50.

O- HeKOTOpbie 6H0Ji0nmecKwe npeanocbuiKH aojirojieTHH y mjicko- 
nnTaiomnx h qejioBeKa // npo6jieMbi MenHUHHCKofi reorpa(J)HH. 
flojcnaiibi k 1-My HaynHOMy coBemaHHio no npo6jieMaM MeflHUHH- 
ckoh reorpacjjHH (JleHMHrpaa, 19-24 hoh6ph 1962 r.). JI., 1962. 
C. 31-32.

1963
a. 3jieMeHTbi xyaoxecTBeHHofi 06pa3H0CTH b CBeTe naBJioBCKoro 

yneHHH // MaTepnajiw cnMno3nyMa no KOMmieKCHOMy H3yMeHMio 
xyooxecTBeHHoro TBOpqecTBa (Te3HCbi h aHHOTauwn). JI., 1963. 
C. 18-19.

6. 3;*ecb B03p0xnaeTCH 3penne // HayKa h TexHHKa. N° 10. Pwra, 1963. 
C. 5-7. (O n y6jiHKOBaHO TaKxe Ha JiaTbimcKOM H3biKe.)

b. Ocaaa 6jiw3opyKocTn // HayKa h XH3Hb. 1963. N°9. C. 65-68.

1964
а. (paKTopbi, BJiHHioiuHe Ha pa3BHTne MHonHH, h mx 3HaqeHne 

ajih npocfjujiaKTHKH 6jiH3opyKocTn (floioiafl) // Tpyabi IV  ci>e3.aa 
0(JnunbM0Ji0r0B YCCP. KneB: 3aopob‘h, 1964. C. 535-539.

б. BbieryruieHHe b npeHunx no nporpaMMHoft TeMe «npe,aynpexfleHHe 
pa3BMTHH 6JiH30pyK0CTH h JieneHHe ee ocjioxhchhh»  // TaM x e .  
C. 598-599.

b . 3aiuiK)HHTejibHoe c jio b o  no ^ofuiaoy // TaM xe. C. 603.



r. 3HaneHHe KanecTBeHHoro H3yneHHH ynpasjiHioiuHx cmctcm jxnn  Te- 
OpeTHHeCKMX BOnpOCOB 6MOJIOrHH // npHMeHeHHe M3TeMaTH4eCKHX
MeTonoB b 6H0Ji0rHH. C 6opHHK III. JI.: J iry , 1964. C. 115-127.

jx. BjiH3 opyKocTb m paxHT // neunaTpHH . 1964. N° 4. C. 85-86. 
(B coaBTOpcrrBe c YcoBbiM H. M.)

e. Typen biologischer Steuersysteme und ihre Aneignungsmoglichkei- 
ten // Probleme der Kybemetik. Berlin: Akademie Verlag, 1964. 
(M3naHHe pa6oTbi [1960 a] Ha hcmcukom H3biKe.)

1965
a. O CBH3H HeKoropbix reorpa(})HHecKHX ycjioBHH c pacnpocTpaHeHHeM  

6jiii3opyKocTH // OxpaHa 3peHMH ueTen h upyrne Bonpocbi actckoh 
0(J)Ta^bM0j[0rHH. KneB: 3nopoB‘n, 1965. C. 5-14.

6. K MeTOUHKe yneTa pecJjpaKUHH npn MaccoBbix npo(j)HJiaKTHqecKHx 
o6cjienoBaHHHX uiKOjibHHKOB // TaM xe . C. 27-34.

b. MccjienoBaHHH no STHOJioniH h naToreHe3y MHonHH 3a 10 JieT 
(1955-1965 rr.) b YKpaHHCKOM HMM rjia3Hbix 6ojie3Hefi h TKaHeBOH 
TepanwH mm. aKaaeMHica B. n . OmiaTOBa / /  M aTepna^bi HayHHOH 
KOH(J)epeHL[HH, nocBHmeHHOH 90-JieTHio B. n . OwJiaTOBa. KneB,
1965. C. 55-56. (B coaBTopcTBe c (DnjiaTOBOH-CKopoflHHCKofi B. B.)
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