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IIpenucnoBue pemakTopa
IepeBoaa

IlpeaiaracmMas BHUM3HUIO COBETCKUX YUTa-
TeJeil KHUra W3BECTHOTO AHTJIMHCKOTO HC-
cinenosatens Hpsupma Max-PaprneHga npu-
HaICXKHAT K TOMy XaHpy HaydHOH nmTepa-
TYpbl, KOTOpBIN Hanbonee TOYHO 0OO3HAYA-
€TCH TEPMHUHOM «PYKOBOACTBO», DTO HMEH-
HO pyKOBOJCTBO, aJpECOBAHHOE B IEPBYIO
odepenp CTyAeHTaM —OHOJIOTaM H IICHXOJIO-
raMm.

Ha BceM npOoTsXEHHH KHUTH aBTOP HOCJIC-
JOBATEIBHO TpHACPKUBACTCI CUCTEMHOrO
MEXAACIUIUIHHAPHOTO MOAX04a: €0 paBHO
HHTEPECYIOT U JBOJIIOIHs MOBEACHUS, H €T0
MexaHu3Mbl. Kax[doe #3 HOJNIOXEHUH apry-
MEHTHpyETCst OOraThiM (hak THYECKHM Marte-
puanoMm. UyBCTBO OTBETCTBEHHOCTH HEPEH
YATaTeJEM NOOYXKAAeT aBTOpa 4ETKO yKa3bi-
BaTh HA HEpElIeHHbIe BOMPOCHI, a HE 3amod-
HATH TAKOTO poJa «Oensle NATHA» JIOTHYEC-
KAMH IIOCTpOCHHSIMH M JOTaJKaMH, co3a-
Bas WUIFO3HIO 3HAHUA.

Kaura cocTouT #3 Tpex OOIBIUX pase-
JIOB, TOCBSAIIEHHBIX 3BOJIONUAA HOBEIEHHA,
' MEXaHH3MaM [OBEICHUA U aHaIU3y ero Hau-
6onee CIOXHBIX GOpM.

B nepsom paszzene ybemuTensHO mokasaHa
HE3BIOIEMOCTh NPHHIUHOB €CTECTBEHHOTO
oTbopa, B HOJHON MEpe COXpAaHUBILIHX CBOIO
OOBSCHUTENBHYIO CHJly JO HAIHX [JHEH.
Haubonpmmit #HTepec 34cCh, NOXAIYH,
npeAcraBisgeT aHaIN3 deHoMeHa anbTpyH3-
Ma. Uurtasg Mak-®aprenga, HEBONbHO BCHO-
MHHACIIb CIOBA €0 BEIMKOTO COOTEYECTBEH-
unka Yapmsa IMleppunrrona, koTopsli B
MIpeUCIOBUMA K NOCTeIHEMY MPUXKHUIHEHHO-
My H3JaHHIO CBOETO KJACCHIECKOTO Tpyaa
«nTerpaTHBHas  [EATENBHOCTH HEPBHOMU
CHCTEMBI» IHCAJL: «...CBOUCTBEHHBIH Opra-
HU3My C HE3amaMATHBIX BPEMEH HPHHIUI
CaMOCOXpaHEHHS Kak OBl OTMEHAECTCS HOBBIM
MOPSIAKOM Bellled: HOBbie (POPMBI CYIIECTBO-

BaHU OTPHIAIOT (POPMEI, MIPEAIIECTBYIOLIHE
AM ... BO3HHKAET NPHHIUI aJIbTpyH3Ma.
... Jlopa Axton HamepeBaica co3gaTh «Mc-
TOpPHIO CBOOOABY, MEXAY TEM HE MEHee
crosuM Obl10 Obl cos3manue «Mcropun
ampTpyH3Ma». OTO MOXer OBITh COYTEHO
0TX0#0M OT (PH3NONOTHH, OJHAKO A IyMaro,
4TO 3TO He Tak»!.

C no3sundid HapBAHOBCKOTO 3BOJIIOIHUO-
HHU3Ma aJbTPYACTHIECKOE TOBEACHAE XHBOT-
HBIX MOXHO OOBACHUTH OTOOPOM poauvcit U
IPYMIIOBLIM 0TOOPOM. B nepBoM ciydae ak-
TBI aAbpTpyH3Ma (B TOM 4ucCie poAUTENbCKAST
3260Ta) COCOOCTBYIOT BBIKHBAHUIO POACT-
BEHHHUKOB H T€M CaMbIM COXPaHEHHUIO allbT-
PYACTHYECKMX TeHOTHNOB B reHodonne. He-
0bxoauMoe ycaoBAE oTdOopa poaHdel — cro-
COOHOCTE BBIACIATE POACTBEHHUKOB W3 HO-
nyJsinpu ocoOEH Toro ke BHAa. B ornmune
OT POACTBEHHOTO anbTPyH3Ma B3aWMHBIH
anpTPYH3M JaeT NMPEUMYIIECTBO BCeM HOCH-
TEISAM T€HOB aNbTPYHCTHIECKOTO TIOBEAECHUs
U Npd neneXe NUIIA, H MpHA COBMECTHOH
3ab0Te o JeTeHbIax rpynmsl. 346Ch BCTyMa-
€T B JeliCTBHE TPYHMIOBOH OTOOP, CrrocobCT-
BYIOHIMH COXpaHEHHIO W Pa3BUTHIO BHJA B
HEIOM.

CuipHasg CTopoHa BTOPOro pasjiena KHH-
TH, MOCBAIECHHOTO MeXaHU3MaM MOBECHHS,
3aKJIFOYaeTCA B NOCTOSHHOM CONOCTABICHHH
JaHHBIX, HOJYIEHHBIX C IOMOIIBIO MTOBEIEH-
4ECKUX M (U3UOJIOTHIECKMX METONHK, BO
B3TJIsi[lc Ha MHAUBHIyaNbHOE HOBEACHAE Kak
BaKHEHIIMH (GakTop 3BOJIOLHMOHHOTO MpO-
necca. AHanM3Upys MeXaHH3MbI BOCIpPUA-
THsl, aBTOp HpHUBIEKAET COBpEMEHHLIE KOH-
UCHIUA H3 CMEXHBIX 0OJacTed 3HaHUs, Ha-
npuMep TeOpUio OOHApPYXKEHHS! CHUTHAJIOB.

' Meppunrton Y. WnrerpaTuBHas geAresb-
HocTh HepsHOWM cuctemsr. JI.. Hayka, 1966, c. 26.
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OH B TIONHOM Mepe OIEHHBAET SBPHCTHYEC-
KMH TOTEHIHal METoJa YCJIOBHBIX pedeck-
COB, NEMOHCTpHpYS €ro BO3MOXHOCTH Ha
TpUMepax HCCHeI0BaHWsI HAaBATAIMOHHBIX
OPHUEHTHPOB y PBIO ¥ NTHI WM NMpH aHATIA3E
«3hdexta oTpaBICHHON NPHMAHKHY.

IMockonpKy KaXabli pa3gen KHATH Tpeld-
BapscTCs KpaTKOW CHpaBKOH 006 y4eHOM,
BHecIIEM HalOoOJiee 3HAYMTEIbHBIA BKJIA] B
JaHHy0 obnacTh Haykd, rnase «Hayuenue
XUBOTHBIX» MPEAINIECTBYET KpaTKHil O4Yepk
kM3HA @ HayyHoro TtsopuecTsa WM. II. Ilas-
JIOBa— «OCHOBATENS  JKCHEPUMEHTAIBHOTO
HCCIEOOBAHAs HAy4YeHHA KUBOTHBIX». C
YyIOBICTBOPCHHEM  HPHUHUMAS  BBICOKYIO
OIIEHKY 3aCNyTr HAILETO BEIHKOT'O COOTEYECT-
BEHHHKA, MBI, BMECTE C T€M, HE MOXEM He
MPOKOMMEHTHPOBATh 3TOT pa3/cl.

CaMQ Ha3BaHHE TJIaBb «YCHOBHbBIE ped-
JICKCHI U HaydeHHe» [JaeT OCHOBAaHHE MMOJia-
raTb, 4YTO CYIIECTBYIOT KaKHWe-TO [ApyTHe
dhopMBl HHAUBAAYATBHOTO HAYYEHHS, OTIIHY-
HBI¢ OT BBIPAOOTKH YCIOBHBIX pPedIeKCoB,
OJHAKO CYWIECTBOBAHUE 3TUX ApYrdx GopM
TIOKa He noka3aHo. Xapakrepuctuka [lasno-
Ba Kak OMXeBHOPHCTA TpelT ABHHIM YIpPO-
meHneM. CTpaHHO HE BCTpETHTL B IJIaBE,
TIOCBAILCHHOW MHCTPYMeHTalIbHBIM peaKiu-
am, umenn FO. Konopckoro, Tpyasl kKoTopo-
rO HEOOHOKpAaTHO H3aBaJJUCh HAa AHIJIHIA-
ckoM s3slke B Aarnmd u CIIA.

BeceMa JHMCKYCCHOHHO YTBEPXICHHE O
BO3MOXHOCTH BBIpabOTKH YCIOBHBIX ped-
JIEKCOB ... 0e3 MoJAKpeIUieHds. S mojararo,
YTO aBTOp MpOH3BOIBHO OTpaHHYAI chepy
MOOKPEILISIoMmuX 0e3ycnoBHBIX pPedhIeKCoB.
Takx, ¢opmupoBaHue yCcIOBHOU CBS3U INpH
COUYCTAHUN ABYX «HEUTpallbHBIX» CTHUMYJIOB
MOXET MPOUCXOZUTh Ha 0Oa3e OpHEHTHPO-
BOYHO-HUCCIeNOBaTENbCKOM MoTHBamui. W3-
BECTHO, 4TO KpBICH HAay4aroTcs BBIXOOAy H3
nabupunTa 118 odcnenopaHus HOBOH TeppH-
TOpHH, a coODaKA ¥ MaKaKH-pe3yChl HAXHMa-
10T HA pHIYAr, OTKPBIBAIOIINI OKHO B COCEN-
Hee noMennenre. Pemaromas ponps MogKkpe-
JICHHA HE OHPOBEPracTCs W TPHMEPaMH C
COBEPLICHCTBOBAHHEM AKOOBI «HENOAKpETI-
ngeMbIx» peaknuit. Mges IMasnosa o cyie-
CTBOBAaHUM CaMOCTOATENBHOrO OE€3yCIOBHO-
ro pednexca Held HONy4YWIa pa3sBHTHE B
HACCIEIOBAHUAX COBPEMEHHBIX 3TOJIOrOB,
CBUICTENBLCTBYIOIUX O HAIHIAH ¥ KUBOTHO-
ro crenuduyeckoll HOTpeOHOCTH  yMETH
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OBITL BOOPYXCHHBIM B IIMPOKOM CMEICHE
cnoBa, OblTh «koMmeTeHTHBIM» (drive of
competence). Bor mouyeMy KkieBaTelbHBIE
IBAKCHUA UBIIIICHKA WA ACHCTBHAA aBCcTpa-
JIMACKOTO opJia, KAMHEM pa30MBaroIEro -
[0 CTpayca, CTAHOBATCs BCe DoJee TOYHBIMA,
XOTA OHH JJIATENBHOE BpPeMs HE NOJIYYAIOT
MHILEBOro MOAKpEIIEHus!. 3AeCh MOOKPETIIIe-
HHAEM CTAaHOBUTCSl CaMO COBEPILICHCTBOBAHHUE
BbIpabaThIBAEMOr0 HaBblKa, MOOYXKAaeEMOE
HAaBIOBCKAM pediiekcoM NENH. :

Crienys 3a aBTOpOM, Mbl yOeXaaeMcs, 410
Tax Ha3plBaeMblil KOTHATHBHBIA aCIEKT U3y-
YeHHs! BBICIIEH HEPBHOM AEATEIBHOCTH XH-
BOTHBIX MOABIACTCS HA CUCHE BCAKAH pa3,
KOTa HMeeTCs TpyAHOCTH DH3HOIOrHYec-
KOH TpakToBKd. Hanpumep, BO3SHAKHOBEHHE
criempuIeckoil peaknud Ha HEHTpasIbHBIN
CTAMYJl 3a CYEeT H3MCHCHHA BHYTPCHHETO
COCTOSTHHS! SKHBOTHOTO (0OOPOHHUTEILHOTO
UJH TONOZ0BOT0) HE TpeOyeT KOTHATABHOTO
HO/X07d, a MONy4aeT HCYEpIbIBaroIee
oObAcHEeHHEe B upeacTaBiIcHusIX A.A. Yx-
TOMCKOTO 0 JOMHHAHTE. JIpyraM npaMepoMm
CIyXHuT GHEHOMEH JIATEHTHOTO HaydyeHus,
Korja rojyOu BHAST COYECTAaHHE CBETA C HE-
JOCTYNHOR UM NAlei, a MOTOM PEarupyoT
Ha CBET NHILEI00bIBATEILHON pEAKITHEH, T. €.
OOHapyXUBAIOT BBIpaOOTKY YCIOBHOTO ped-
JIEKCa BTOPOTO MOpAIKa.

CoMHEHHS MO TOBOAY HPOAYKTHBHOCTH
Takux TpakToBok Mak-dapnenn BbICKas3bi-
BaeT He pa3. «XOTS MPUMEPH! «KTTIOHHMAaHHD»
HpeACTaBIsIOTCS yOeIuTeNbHBIMH, Hag0 OC-
TeperaTbcs 6€30roBOpOYHO MpHHUMATh KOT-
HHTHBHBIE HHTepriperanun nosezacaus. He- -
003aTeNnbHO pa3fienaTy KpallHWll CkenrTad-
U3M OHXEBHOPHUCTOB, HO YMECTHA HEKOTO-
pasg goJf OCTOPOXHOCTH»,— MATKO 3aMedaeT
aBTOp. A 4epe3 HECKOJIBKO CTPAaHHI] TOBOPHUT
bonee onpegeneHHO: MHCAUT # HHTEJJIEKT —
«TONBKO sIpJIBbIKM [IJIF ABJICHUH, €1e TpeOyro-
WX OOBACHeHHS». PellldTh BoNpoc 0 HAaIH-
YUH Y )KABOTHBIX [JEKJApaTHUBHOH DEIpe3cH-
Tanydd (ICUXAYECKHX 00pa3oB), IO MHEHUIO
aBTopa, He yganoce. «Bo3MoXHO,—nuimer
Maxk-®QapneHg,—4To NOHATHE AEKIapaTuB-
HOM penpe3eHTalHA CAyXAT AL YIOOHBIM
KOCTBLJIEM, HA KOTOPBIA MOXHO ONIEpeTh CO-
BpEMEHHYIO TeOpHIO HayueHms». K 3Tum
CNOBaM IOJIE3HO HPHCHYIIATBCA BCEM CTO-
POHHUKAM «IIOBEACHHUSA, HAIPABIAEMOrO 00-
pasamMm»,



3aKIFOYUTENBHBIH TpeTHil pa3fen KHHUIH
MOCBAIEH aHAJIA3Y CIOXHBIX GHOpM ToBee-
HUA. ABTOp HAaNOMHHAaeT HpEACTaBIEHUS
Y. Japsura 06 HHCTHHKTE KaK BPOXICHHOM
pedaekce, chopMAPOBAHHOM €CTeCTBEHHBIM
oTbopoM, HO moadYepkuBaer, 4YTO B COBpe-
MEHHOH 3TOJNIOTHH JTH MpeJACTaBICHUSA Cy-
IIECTBEHHO YCIOXKHUIUCKL. [Ieno B TOM, 4TO
peanu3anys HHCTUHKTABHBIX NeHCTBUU 3aBH-
CHT OT COCTOSHHA XHABOTHOTO, HaJIWYHOH
CATYAIHH U YEM JAJIbIlIe, TEM OOJIbIIE BKIIFO-
YaeT B ceOf 3NEMEHTHI Hay4YCHHUS, Hpex.e
BCEro— MMITpUHTHHTA. 3[eCh YMECTHO ObLIO
6bI BcmomuuTh uMiA JI. A. Opben, pazpado-
TaBIIero CTPOUHYIO KOHUENIAIO IOCTHA-
TAJILHOTO JO3peBaHUA Oe3yCIIOBHBIX pedIIek-
COB MOJT BIUAHHAEM U IPH B3aUMOACHCTBHH C
YCIOBHBIMHU. ABTOp KHUI'A TOAPOOHO 00CyX-
JaeT afanTHBHYIO pOJIb UMOpHHTHHATA. Tak,
TIPEAMYIIECTBEHHOE CTpeMJIEHHE K OOBeK-
TaM, cjerka OTJHYAIOIMMMCA OT UMIPHHTH-
pOBaHHLIX, B JaJbHEHIIEM TPEOATCTBYET
CHapUBAHUIO C ONM3KUMH POIACTBEHHHKAMH.

B rmase noApoOHO aHaNIU3HPYIOTCS MEXa-
HA3MEI 1 OHONOrMYeckoe 3HaYeHUE CMELICH-
HOH aKTHBHOCTM —IpeaMeTa SKCICPHMEH-
TalbHBIX UCcAcnoBaHMil apropa. OH cTaBUT
NMoJ COMHEHWe TpPaIunHoHHOe OOBIACHEHHE
CMEILCHHON aXTUBHOCTH KaK HCKJIFOYATENb-
HO «pa3psAOHON SHCPTUM» NIPH 3aTPYIHCHHAAX
B yIOBIETBOPEHHH KaKOH-TH60 akTyaJIbHOR
norpebnocT. dakTsl MOKA3LIBAIOT, YTO Xa-
paKTep 5TOH aKTHBHOCTH 3aBHCHT OT MpH-
CYTCTBHSA B Cpele TEX WIH MHBIX CTHMYJIOB,
Oyop TO 4YHCTKa TEpheB y OOPBI3raHHBIX
BOMOW NTHI WIH KIEBAHHE MNpPH HATHIHH
sepen. Ilpm obCyxaeHmM mpoOieMsl coro-
cTaBnenns 3depeHTHOR KOTHHE OXHIAEMO-
Io pe3yibTaTa U peallbHOTO pe3ynpTaTta IMo-
BEIEHYECKOT'O aKTd MOXHO BCTOMHHTBH TEO-
puto dynkmmonansHeix cucteM II. K. AHo-
XHuHa, paboTel ero GU3MONOTHIECKOH KO-
JIBl, TAE 3TOT BONPOC MOJBEPTHYT CHCTEMA-
THYECKOMY 3KCIIEPUMEHTAIBLHOMY HCCIENO-
BaHMio. AIAaTUBHOE 3HAYECHUE CMEHICHHOMR
aktusHocTH Mak-PapieHn BUIAT B BO3HUK-
HOBEHUH PATYATILHOTO MOBEJCHHUA KaK Cpeil-
cTBa BHYTpUBHIOBOW KomMmyHHKanmu. Ho
CMEIlICHHBIE OEUCTBUS MOXHO paccMaTpu-
BaTh 4 KakK TIPOSABJICHUE TIOMCKOBO#M akTHB-
HOCTH, TIPUBOJAIICH K HAXOXACHWIO HETPH-
BHAJILHBIX CIIOCOOOB yIOBIETBOPEHUA TOMH-
HApYOIIEH NOTpebHOCTH, CTIOCOO0B MpeoIo-

JIECHWs MOTHBANMOHHOTO koHbIHKTa. B Ka-
9eCTBE TaKHX «MOBEOCHUICCKHX MyTanmil»,
TOUISKAINAX MOCHeAYIomEMY oT6opy, cMe-
IECHHYIO aKTHBHOCTB paccMaTpHUBaeT, Ha-
npamep, P. Joykunc! .

Jug aHanu3a nporecca NPUHATHA peLie-
HASA XUBOTHBIMH aBTOp NPUBJICKAET 3aKOHBI
9KOHOMHKH. Jra maes He HoBa. B 1890-
1901 rr. K. A. Tumups3es NpoudTan HAKI
nexuuil «Vcropryeckas OHOJIOTAA U IKOHO-
MUYECKH MaTepuaju3M B HCTOpUWY, THe
BCECTOPOHHE pacCMOTpEN aHAJIOTHIO MEXIY
9KOHOMHKOM W TIOBEACHUEM XKHUBBIX CV-
mects? . BaxHbeM (GakTOpOM IpHHATHS pe-
mICHAS ABJAETCH OUCHKA pacXooyeMoil #
npuoOpeTaeMol 3Hepruu, a Oojee oOLIM
KPUTEpHEM CITyXkaT MPHCIOCOOIEHHOCTD, €€
MOBBIICHAE (BBLIMIPBIII) HIH yMEHBIICHHE
(3atpartsl). IloBegenue cTpouTCst Tak, YTOOLI
BBIMI'PBIIIH U 3aTpaThl ObUIA COAJIAHCHPOBA-
Hbl. Pemienns, obecnevyuBaromige UMEHHO Ta-
ko#i 6anaHc, MOXHO Ha3BaTh pallMOHAJILHBI-
MH C 3BONIONUOHHOW TOYKH 3PEHHSA.

Bribop nosesieHus CnoxHee, Y€M MpOCToe
CcpaBHEHWE CHNBI KOHKYPHPYIOIIUX MOTHBa-
U#iA, HOCKONBKY Ha HEro BIHAET BO3MOX-
HOCTB HX YAOBIETBOpEHHA B JaHHO# o6cTa-
HOBKE. ABTOp He paccMaTpuBaeT (GpU3HOI0-
THYECKAA MEXAaHU3M 3MOLHH KaK WHTErpa-
TOp 3TUX ABYX (akTOpoB (CHJIBI MOTHBAIUAA
H BO3MOXHOCTH €€ yIOBIETBOPEHHA), XOTH
3TO MOrJIO OBl OKa3aTbCsi MPOJYKTHBHBIM,
HampuMep, MPH aHalu3e BeIOOpa B Cliydac
KOHKYPEHIIUN NHIEA00bIBATENBHOTO U 000-
POHHTENLHOTO MOBEJCHHS.

Iloxanyii, HauboJee HHTPUTYIONIMMH U
BMECTE C TE€M JHCKYCCHOHHBIMH SBIAFOTCSH
rJ1aBbl, TOCBAIICHHBIC YMCTBEHHBIM CIIOCO0-
HOCTAM SKHBOTHBIX. ABTOp CAEpXaHHO OT-
HOCHTCH K WCTIOJIb30BAHHUIO A3BIKA XECTOB U
CHMBOJIOB (B TOM 4YHCJIE NEMOHCTPHPYEMBIX
C IOMOIIBIO KOMITBIOTEPA) ¥ BBICILKX 00€3b-
gH U NOJYEPKUBAET UX CYIIECTBEHHOE OTJIH-
ype oT peuu 4enosexa. [lo muermo Mak-
dapreHna, moNeMuKa MEX/y OMXEBHOPHCTA-
MH H KOTHHTHBHCTAMH HE UMEET PELICHUSA.
Ckopee MOXKHO TOBOPHTB O COCYHIECTBOBA-

! Cwm.: Skinner B. Selection by consequences.—
Behavior and Brain Sciences, 1984, v. 7, No. 4,
P. 487.

2 Tumupszes K. A. CounHenus,
Ceapxo3rus, 1939.

T.6. M.



HHAH 3THX IBYX TOJXOAOB K H3y4CHHIO MOBE-
[IcHUA KHABOTHBIX, TAC HOMYINEHHE O HAJHU-
YUH TICHXHYECKHX 00pa30B BBOIHUTCS Kax-
ObIfl pa3, KOorda aHalu3 (GU3HONOrHYECKHX
MEXaHU3MOB UCTBITHIBAET 3aTPYIHEHUs! BBY-
Iy OTCYTCTBUAA HEOOXOZUMBIX (hAKTHYECKHAX
[TaHHBIX.

CooTHoleEHE MeXay ¢usuonoruyec-
KAM H KOTHATHBHBIM IMMOAXOJAMH XOpPOIIO
chopmynuposan W.I1. Ilapnos Ha nmpumMepe
KaTeTOpHH LENIN — HETIPEMEHHOTO  aTpHOyTa
KOTHUTHBHCTCKUX NIpeCTaBJICHANR 00 opraHu-
3aIdd HOBCACHAA: «UICS BO3IMOXHOHN weld
TIpY U3YYEeHHH KaXJON CHCTEMBI MOXET Cy-
KATH TOJILKO KaK TOCOOHE, KaKk NPHEM HAYY-
HO20 8000paNcenus pagd MOCTAHOBKHA HOBBIX
BOTIPOCOB H BCAYECKOTO BAPBHPOBAHHA IKC-
nepumenToB» 1. Mak-Papneng npuxogaT K
3aKJIFOYATENBHOMY BBIBOAY O TOM, YTO Ha-
JIAYHE ICUXUIECKAX 00pa3oB HEOOA3ATEIBHO
JUIS PETYJIANAN TOBEACHHSA KUBOTHLIX, TOY-
Hee: MBI MOXEM aHAJU3UPOBAThH 3aKOHOMED-
HOCTH W MEXaHU3MBI NOBEACHUs, HE mpHoOe-
rag K JOMYIICHHIO O CYIEeCTBOBaHUH oOpa-
30B.

ITpeacraBnsercs THCKYCCHOHHBIM pa3jel,
NOCBANICHHBIM HHTENJIEKTY XUBOTHLIX. B
CBOHX TEOPETHYECKHX MOCTPOCHUAX aBTOP
MHOTO TOBOPUT 00 MHTEILIEKTE, 00 YMCTBEH-
HBIX CIIOCOOHOCTSX XHBOTHBIX, HO KOTrna
pedb 3aXOmHuT O CBA3W HHTEJIEKTa CO CTPYK-
TypaM#d M03Ta, TO JaHHEIE O QYHKIANX ITHX
CTPYKTYp, 00 ypoBHE HX (DMIIOTEHETHIECKOTO
Pa3BHTHs CONOCTABAAIOTCA C H3OMIPEH-
HOCTBIO, CHOXHOCTBIO, BBIOOPOM TEX HIIHI
HHBIX (OpM TNOBEACHUA KaK €IUHCTBEHHOTO
O0BEKTHBHOIO IOKA3aTelsl HHTEIIIEKTyalb-
Holl pgedarenpHOcTH. [loXoxe, BHOBB MBI
CTAJIKHBAEMCSL ¢ OHXEBHOPH3IMOM...

TecramMu Ha pa3BUTHE HHTEIEKTA AB-
JISIOTCA CTIOCOOHOCTH K PELIEHHIO CHOKHBIX
TOBEICHYECKHX 3a[ad, TpeOYIomMX OUECHKH
OTHOIICHAN MeXIy pa3gpa’kKuTelIiMM, CHO-
COOHOCTB ONHPATHLCA B HOBBIX YCIOBHSX HA
paHee HAKOTUIEHHBIH OTBIT U HCIIOJIb30BAHHE
opyadil, hbopMHpYIomEeecs yTeM BbIpadoT-
KH HHCTPYMEHTANBHBIX peakuuil ¥ mogpaxa-
HAA JEUCTBASIM ApYrux ocoOel.

MmenHo mogpakaHue 00eCrmeyrBaeT BO3-

! Maenos U.I1. TlonHoe co6p. cou. T. 3.
M.-J1.: HU3g-Bo AH CCCP, 19511952, c. 187.
(Kypcus moin.—I1. C.)
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HUKHOBEHHE TAK HA3bLIBAEMBIX KYJBTYPHBIX
Tpaaundi, Oyap TO pacnpoCTpaHEHHAE ONBITA
Cpenu 4iICHOB TOMYJIAUAU WU KyJIbTYPHOE
HacleoBaHWE —Ilepenaya WHAUBUAYAJIBHO
NpHOOPETCHHBIX HABBIKOB OT NOKOJEHHA K
nokonenuto. Tlocnenuuii GpeHOMEH COBETC-
kuil rccneposatens M. E. JloGanes Ha3Ball
CHTHAJIbHOY (HE I'eHETUUYECKON ) HaCIeICTBEH-
HOCTbIO. XOTH KyJbTYpPHBIE Tpagdldd HE
CBf3aHBl C TEHETHYECKHUM HACICIOBAHHAEM,
OHH OCTAFOTCH OOBEKTOM €CTECTBEHHOI0' OT-
6opa ¥ MOTOMY HOCAT afAaNTUBHBIA (WM 1O
KpaiHell Mepe HelTpalNbHBIH) xapakTep.

ABTOp cHYHTAET, YTO Yy HAC HET BO3MOX-
HOCTH CyIHTh O CYOBEKTHBHEIX, B TOM YHCJIE
SMOMMOHATILHBIX TIEPEKUBAHAAX KHUBOTHBIX.
Bears BereraTHBHBIE COBHIY OKa3blBAIOTCH
BECBMA CXOJHBIMH HPH Pa3JHYHBLIX 3MOIHO-
HaJIBHBIX peaknusx (CTpax, ApoCThb, pagoCT-
HOE BO30YXACHHE), a 3MOmHOHAJbHAS 3KC-
IIpecCHA MOKeT HOCHUTb YHCTO PHTYAJIbHBIN
XapakTep ¥ HE CONpPOBOXIaTh COOTBETCT-
BYIOIIIMM 3MOLHAOHAJILHBIM TIEPEKHBAHHEM.
3nech MOXHO Ob110 ObI 3aMETHTD, YTO HaH-
Gosiee HageXHBIM OOBEKTHBHBIM TIOKa3aTe-
JIEM HaiM4us HIM OTCYTCTBUsL 3MOmHH y
JKHBOTHBIX, HX MOJIOXKUATENBLHON I OTPHIA-
TEJIbHOU OKpPACKH CHYXHT OTHOLICHHE XH-
BOTHOTO K CBOEMY COOCTBEHHOMY COCTOS-
Huto. Ecnu ®#BOTHOE CTpeMHUTCs MHUHHMHA-
3ApOBaTh 3TO COCTOSHUE, T.€. OCIAbHUTD €ro,
npepBaTh WNH NpeJOTBPATHTL, MbI BIIpase
TOBOPUTHL 00 OTpUIIATEILHOR 3Moud. Mak-
CHMH3AI{SA COCTOSIHUA, €r0 YCHICHHE, TIpPo-
JUICHHE, TOBTOPEHHE CBUJETENILCTBYIOT O TI0-
JOXATENIbHOH 3Monud. VHBIMEU clloBaMH, C
HedpoPU3HONOTHUECKOH TOUYKH 3peHHs IMO-
O#A €CTb aKTHBHOE COCTOAHUE CHCTEMBI CIIE-
O#AATH3UPOBAHHBIX MO3TOBBIX 00pa30BaHUM,
noOyxkaaromee KABOTHBIX H YeJOBEKA H3Me-
HATH TOBEICHAEC B HAIpPaBJICHHH MHHHUMH-
3am{M 3TOTO COCTOSMHHSA ..

IIpu oOCYyXacHUHE BOTMpOca O CO3HAHUHA U
CAMOOCO3HAHUHU Y XHBOTHBIX H€06X0[IHMO
YTOYHATH, 4TO HMEHHO TOHAMAETCH TIOJ
TEPMHHOM «CO3HaHHE» y denoBeka. CoBep-
HIEHHO OYEBHIHO, 4TO TaKde TPHBOIHMBIC
aBTOpPOM ONpeJeNICHUs, KaK «CIOCOOHOCTH
co3naBaTh H HCMOJIB30BaTh TICHXHYECKHE 00-

! Cumonos I1. B. OmouuoHanbHblii Mosr. M.:
Hayxa, 1981.



pa3bl», «3HAHHAE O TOM, YTO TH Aeaclib HIH
cobupaelllbCst feiaThy», «3HaHHe celst, KaK
4YeM-TO OTJHYAFOUIErocs OT APYTdX» H T.IL,
HE coAepkaT OOBEKTHBHLIX KPUTEpHEB, MO3-
BONAIOINUX AUATHOCTHPOBATH HANHYAEC WIA
OTCYTCTBHE CO3HAHHUS y JaHHOTO CyOBeKTa.
Ml onpenensieM CO3HAHHE 4YeJlOBEKA Kax
3HaHHe, KOTOPOE C TOMOIIBIO pedd, MaTEMa-
THYECKAX CHMBOJIOB, 00pa30B xyJ0XeCTBEH-
HBIX TPOU3BEACHUU MOXKET OBbITh NEPEIaHO
IpyroMy, CTaTh ZOCTOSHHEM JpYIHX YWIEHOB
coolIuecTea.

MoxHO BO3pa3dTh, 4TO HYTEM TOJIPaKa-
HUsl XUBOTHBIE TaKXe TlepeJaroT CBOU Ha-
BBIKH [pYTM WICHAM IDYIIbL, B TOM 4YHC-
ae—MononHsKy. Ho NpHHIMNHAIBHYIO pa3-
HHAIY MEXIy YeTOBEKOM H XHBOTHBIMU JIET-
KO NPOAEMOHCTPHPOBATL Ha TakoM IIpHME-
pe. [loapaxas neficTBAAM B3pOCIOro, MOJIO-
Ible MIUMIAH3E HAy4aroTCs CTPOUTh THE3O.
Ecnu ke poadrenu nodemy-nubo HCHE3HYT,
OCTaBUB W3TOTOBJICHHOE UMH rHE3N0, MONO-
o€ )KUBOTHOE HE CMOXET BOCIOJIL30BATHCS
KM KaK 3TaJIOHOM /L7151 OBIaAeHHs! HABBIKAMEA
CTPOUTENbCTBA: TENMb KyJbTYPHOTO Hacle-
IOBaHUA OKaxeTcst OE3HAZEKHO pa3opBaH-
HO.

WHbivu coBaM#, Kaxaoe U3 KHBOTHBIX
obnagacT onpeeiCHHBIM 3anacoM HHIUBH-
AyaJIbHO HNpHOOPETEHHBIX 3HaHHUK 00 OKpY-
JKarollleM €ro MUpe, HO Y SKHBOTHBIX HET
CO-3HAHHs!, 0OODIIECTBIEHHOT 0, COBMECTHO-
TO 3HaHWS, OOBEKTUBHPOBAHHOTO B pEYH,
MaMATHAKAX KyJbTYpbl, 00pa3nax TEXHOJO-
ruu,—Bcero Toro, 4yro K.[lommep wnaszsan
«TPETBUM MHPOM», €CIH CYHTATh MEpBBIM
pEanbHO CYWIECTBYIOMMA MHpP, a BTOPBIM
€ro OTpaXXeH#e B BBICIICH HEpBHON (IICHXH-
qeckoit) aearenpHocTH. UIMEHHO peub u NMpo-
W3BEJCHUSI HCKYCCTBA [IeNAlOT BO3MOXHOU
nepesaiy Kak CBeICHHN O KOHKPETHBIX COOBI-
TUAX (mpeaMeTax), Tak H OOOOIIEHHBIX
HOHATHI.

OO6cyx/ast BOIpoc O BO3MOXHOCTH IPO-
HHKHYTH B CYOBEKTHUBHBIH MHp XHBOTHOTO,
PABHO KaK U B CYOBEKTHBHBIA MHUpP Ipyroro
qeoBeka, Max-®apnenn nenaer akueHT Ha
ROHUMAHUY COCTOSIHHUSA IPYroro IO BHEUIHUM
TIPOSIBJICHASAM 3TOrO COCTOSHHUS U NPUAXOIUT
K COBepllIeHHO CIIpaBe/JINBOMY BBIBOIY:
«NBITASICh CYAMTL O TOM, HCIBITBIBAIOT JA
KHUBOTHBIC CTpaJIaHUA, MBI BBLIHYXIEHBI [e-
JaTh TAKWeE Mpe/Inoa0KeHAs: 00 UX MCHXHYeC-

KOM COCTOSHHH, KOTOpBIE He HOOOAIOMCH
nayyroil nposepke». ITOT BBIBOJ COBIAanacT
¢ muenneM Jlx. Dxkica. «bons He MoxeT
6bITh 00BEKTHBH3HPOBaHA. TOIBKO MEXKIIHY-
HOCTHass KOMMYyHHKamds 1ogTBepxkmacT
KaXXa0My H3 HAC, 4T0 O0Nb, KOTOPYIO MBI
YYBCTBYEM, €CTh PEATbHOCTD, a4 HE WILTIO3HA.
Bee gpyrue mroad obnaparoT aHaJTIOrHMYHBIM
4YyBCTBOM» 1. b4 00809570 CJIOBaAMHA, NOCTUXKCHHUE
cyOBEKTHBHOIO MHPa APYroro 4ejaoBeka 10-
CTHTaeTCst MyTeM €ro MepeHOoca Ha Haml cob-
CTBEHHBIH BHYTPEHHHI Mup. 34ech o0Hapy-
)kuBaeTcs No3HaBaTenbHAas GyHKUUAA conepe-
KUBAHHs 2.

Jlermo B TOM, 4TO HOMHMO CO-3HAHUA Kak
00001ECTBIEHHOT 0, PA3ENIAEMOr0 C APYTH-
MH 3HaHHs Mbl 00Ja/laeM HE MeHee BaXXHOH
CIIOCOOHOCTBIO K CONEpEKABAHHUIO, COYYBCT-
BHIO, COCTPAaHHIO —CIIOCOOHOCTLIO CBOEOO-
Pa3HOTO 3MOLKOHANBHOTO Pe30HaHCA, KOraa
CHI'HAJIbI, CBHIETEILCTBYIOIIAE 00 3IMOUHO-
HANBHOM COCTOSIHHA APYroro XUBOTO CYILECT-
Ba, AKTHBHUPYIOT HEPBHBIE MEXAHU3MBI Ha-
X COOCTBEHHBIX 3Monui. deHoMeH 3MO-
DUOHATIBHOTO pe3OHaHca OOHApYXHBaeTCH
M y kueoTHbix. JI. A, IIpeobpaxenckas 3a-
pErHCTpUpOBana y cobak, HaOIIONAIOIINX
GorieBoe pa3ApakeHue Apyroil codaku, oOLek-
THBHbIC HPU3HAKH 3MOIHOHAIIBHO OTpHIA-
TENLHOTO HATIPSDKEHHS — YUAIIEHAE ceped-
HBIX COKPAIEHAN W HapacTan{e CyMMapHOH
MOIITHOCTH 3JeKTPUueCKol aKTHBHOCTH I'HI-
noKamna mosra {Tera-paTma). YCTpaHeHUe
3TOr0 HanpsbKeH#st B cydae, Korja cobaxa-
«3pHUTENb» CICHUATBHBIM PBIYATOM BBIKJIFO-
qaeT pa3JApaXeHde MapTHEpa, CIyXHIO oI~
KpeIUIeHHEM HHCTPYMEHTANbHOW peaknuu
«@30aBIICHUSY.

TakuM 00pa3oM, He TOHHMAHHE, HE JIOTH-~
4eCKHH aHANHu3, 4 COnepencusaHue, Mo3HaBa-
TelbHast (YHKIUs KOTOPOTO oKa3anach Kak
OBl B TeHH MOCTUXECHHH pandOHATIACTHYECKO~
I0 TO3HAHHUA NEHCTBATENBHOCTH, MpPEACTaB-
JistleT OO0 OKHO B MHp CYOBEKTUBHBIX Iepe~
KUBAHAN ApYroro xkuporo cymecrsa. Maoro
nyTd #eT. O. DHreNbe nyucas, 4TO MBI HUKOT~
[1a HE y3HAEM 1070, KAKMMH BHIAT MypaBbd

! Eccles J. The Human Mystery. Berlin: Sprin-
ger, 1979, p. 176.

2 Cnmounos I1. B. O nosHaBaTenpHOM dyHKIMH
conepexuBanng. —Bonpocel  dunocodpmn, 1979,
Ne 9, ¢. 137- 142.



xuMudeckre Tyun. Koro 3to oropdaer, co
CBOUCTBEHHBIM E€MY IOMODPOM 3aMETHI JH-
TE€IbC, TOMY HHYEM HENB3A NTOMOYb.

3aknrouas Halll KpaTKui BCTYMHTENbHBIR
04EpK, MBI OepeM Ha cebs CMETIOCTh yTBEpXK-
[aTb, YTO pPYCCKHH TepeBon KHATA Mak-
®daprneHsia Ja€T XOpOIUIYIO # JOCTYIHYIO IIH-
pPOKOMY KpYT'y YdTaTeNel CBOAKY COBpEMEH-
HBIX TIPEICTABICHAH 00 3BOIIONUH, 3aKOHO-
MEpPHOCTAX W MeXaHH3MaX TOBEJEHUA XXH-
BOTHBIX.

Heckonpko cinoB xoTesnoch Obl ckazaTh O

TMEPEBOMYMKAX KHHTH: 3TO KaHI. OHON. Hayk
H. }O. Anexceenxo (1i1. 11-19), xana. 6non.
Hayk E. M. Boromonosa u 10. A. Kypoukun
(tn. 20-28) u xaun. 6won. Hayk B. ®. Kynu-
koB (. 1-10). YpessBpraitHo IHPOKHHA
MAAna3oH TMpoOJeM, 3aTPOHYTBHIX ABTOPOM
KHATH, U CBOEOOpPA3ME €ro CTWIA cAeialn
3a/aqy NepeBOIIAKOB JOCTATOYHO CIIOXKHOMA.
Tem OGoblte oOCHOBaHUI ¢ OIaroAapHOCTHIO
OTMETHTH HX HEJIETKANA TpY.I.

II. B. Cumonos



ITpenuciaoBue

Kophu coBpeMEHHOTO yYEHHS O MOBEIACHUH
KHUBOTHBIX YXOAAT B TPH pa3IM4HbIE OTpac-
Jd 3HAHWA —ICUXOJOTHIO, (HU3HOJOTHIO H
300JI0THIO. Ha OCHOBE 3THX TPagMIHOHHBIX
OoTpaciieii HaYKH BO3HUKIH CpaBHUTEIbHAA
TICHXOJIOTHS U 300ICHXONOTUA, 3BOJIFOIHOH-
HuIll aHaIu3 TOBEOCHHUS M 3TOJIOTHA, MPEN-
crapisiomas codboli KOMOMHAMUIO TpeX Tie-
pedrclIeHHbX Aacudiial. TecHoe mepenne-
TeHHe 3THX B3aHMOCBA3aHHLIX 00JIacTeil Mo-
KET MOCTaBUTh B TYIHK HAYHUHAFOIHETO HC-
cnegoBaTeNd, # MOTOMy B Ha4YaJbHBIX Kyp-
cax oOBYHO paccMaTpUBAETCA JHIUb OTUH
noaxon. CTyaeHT-OHONOr, He 3HAKOMBIHA C
paboTaMu MO CpaBHUTENBLHOMW TICHXOJOTHH,
TepsieT Tak e MHOTO, KaK u CTyaeHT-TICHXO-
JIOT, KOTOpPBIf HE H3y4yad 3BOJOMHAOHHBIA
MOAXOI.

OTa KHUTa TpeACTaBIsgeT CHCTEMHYIO W
UEeIbHYIO TPaKTOBKY BCell 0OJacTH ToBele-
HUA XUBOTHBIX. OHA NMpegHA3HAYCHA KAK IS
O1ooros, Tak # JUIA TICUXOJIOTOB, BIEPBBIE
H3Y4arollUX Kypc OBeACHUS )XUBOTHBIX, [IPH
3TOM y4uThHIBACTCA PA3HHUIA UX MOATOTOBKH
B 00nacTd OHOJIOTHH W MCHXOJIOTHH. B cBA3H
C 3THM TIPHAIUIOCH TIHATENBLHO ONpEAeIaTs i
PacKpBIBATH KaXAYIO HOBYIO KOHIETIHIO Oe3
CCBIJIOK Ha TIPEABLAYIIME KYpCBHI.

Jlononnenns, obaeruaronue
o0y4yenne CTYAeHTOB

S nonzitancs cAenaTh Bce BO3IMOXHOE, YTO-
OBl KHUTA CTajJa HAaWIYYIIHM MOMOIIHAKOM
B Tporecce oOy4eHAs CTyaeHTOB. Bece kom-
HENIMA PACCMATPUBAIOTCA HA CAMOM BBICO-
KOM ypoOBHe, OJHAKO IIPH 3TOM BCE TMOHATHA
0OBACHEHBI TOCKOHAJIBHO, a Bce TEPMHHBI
NIPA NIepBOM yHOTPeOIeHAH BBIACICHBL Kyp-
cuBoM. PackpbiBasg Ty WM HHYIO TEMY, f

mocTapaics TO BO3MOXHOCTH He NpHBIE-
KaThb MaTeMaTuYecKHuid amnapart.

Kaxpgas u3 Tpex dacreidl KHATH U KaKIbIH
paszen, cocTosimil U3 Tpex 17aB, HauWHa-
FOTCS BBOOHBIM 0030poM. 3aTeM NpHUBOAUT-
cA KpaTkasg Ouorpad#s yueHoro, 4bu paboTsl
CpITpan# HawboJee BaXHYIO POJib B pa3BH-
TUM TOT'O BONpoca, KOTOpHIH paccMaTpuBa-
ercss B O3TOM pasgene. B koHume kaxioit
raaspl KpaTko chopMyIHpPOBaHB OCHOBHBIE
TIOJIOKEHH, KOTOpBIE CIETyeT 3aIOMHATD, |
MpUBEEHbl CIACKA KHUT, PEKOMEHTYEMBIX
s panpHedmero yreHusl. CCbUIKM Ha opH-
THHaJIbHBIE PAbOTHI MPUBOAATCA B TEKCTE, a
B KOHUE KHATH TMOMEIEH CIHCOK JHTEpary-
pbi, B KOTOPOM 3TH CCBUIKH pacrmgpoBbI-
BaroTCA.

baazooaprocmu

51 npusHaTeneH cBOMM KOJLIETaM, KOTOpBIE
TIpEOCTABHIIM BO3MOXHOCTB HCIOJIB30BATh
dororpadbur W wmuOcTpamud. S Takxke
BecbMa 00sf3aH chendalicTaM, KOTOpsle
TIpOCMATPHABANA pPYKOMACh HA Pa3HBIX cTa-
JWAX ee TMOATOTOBKH. BCcro OTBETCTBEHHOCTH
3a OWMOKA s BO37maraio TOJBKO Ha cebs,
O[HAKO HMX CTAaJO ropa3fo MeHpIle Oiaroaa-
ps 3TOH o4YeHb BaxkHOlN momold. [ToJHBIA
CIIACOK 3TUX CIEHHANHACTOB MPUBENEH HIXKE.
Oco0yro 6narogapHOCTh 32 PETaKTOPCKYIO
nomoinb Bbipaxkaro HeiBuHny CannuBaHy
(Navin Sullivan), Ixepemu Cautdeny I'pu-
Hy (Jeremy Swinfen Green) u Ilony Dnuacy
(Paul Elias). M1 Hakonen, s o4eHb IpH3HATE-
ned Benau Man (Wendy Eadle), Coro Ilycn
(Sue Puscy) # Ozapu Bew (Audrey Wesch),
KOTOpbIe TIOMOTJIH B TTOATOTOBKE PYKOIHCH.
Oxchopa, AHTIus HM6ud Max-®@apaero
sHBapb, 1985
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BBeacHUe B U3y4YeHUE

IHOBCACHHUSA KUBOTHBIX

Tpu u3yucHrn noBeNeHU JKUBOTHBIX MOXHO
HCTIOb30BaTh pa3TNYHbIE TIOAXOJBI.
ToBepeHne MOXHO paccMaTpéABaTh ¢ TOYKH
3peHHsl €r0 CTAHOBJCHHUS B 3BOJIOUHAH, C
TOYKHA 3PEHHA TOH BBITOABI, KOTOpOE OHO
TIPHHOCUT XHBOTHOMY, MOXHO TaKXe pac-
CMaTpUBATH €TI0 MNCUXOJOTHICCKHAC UIH ¢)H-
3HONOTAYeCKHEe Mexanu3Mbel. Bribop moa-
X0[4a OonpeaciasiecTcs TEM, 4YTO HMEHHO BbI
XOTHTE 3HATHL O MOBEACHUH XHBOTHOrO. B
3TOil KHHATE Mbl OCTAHOBHMCS HA OOJBIIOM
YUCAe CMOCOOOB HM3yYeHHS ITOBEACHHS KH-
BOTHBIX, a TaKXe MNpOaHANA3APYEM MHO-
KeCTBO ACNIEKTOB TNOBeACHHS —OT TPOCTHIX
peaxuyi NPAMATHBHBIX XHBOTHBIX N0 IICH-
XHUECKOH [JesaTeNIbHOCTH BBICIIAX OOE3bsiH.

1.1 Bonpocbl, KOTOpbIEe BO3HHKAIOT
[OpH u3yHeHnn noseAeHns

JKupoTHble B CBOEH eCTECTBEHHO# cpee
obuTaHusl OOBIYHO IIPEKPACHO MPHCIOCOD-
JIEHBI K KOHKPETHBIM ycsioBusM. Hanpumep,
cepebprcTas 4yalika ycTpawsacT THE3TO0 Ha
3eMile, Te d stiina, d NTEHIOB MOTYT CheCTh
xdmHuke. Kax MBI yBUAUM ganblile, THE3IO
XOpOIIO 3aMAaCKHpOBaHO, d HACHKUBAFOIIIHE
TTANE OXPAHAOT €ro, HACKOIBKO 3TO B HX
cunax. CaMen 1 caMKa O odepeau OTIpas-
JISFOTCA 3a MHILNEH, B TO BpeMs Kak OJUH H3
HHUX OCTaeTCd Ha THe3[e WM BOJHM3H Hero.
W3y4vensl MHOTHE acTieKThI TOBEACHAA CEpeod-
PUCTBIX 4a€K, B TOM UYHUCIE WX OTHOIICHHE K
XHIHAKAM, pPEaKIUU Ha BHIKATHUBIIEECA U3
rHe3[a S0, B3aUMOIIOMOIIbL CaMiia # caM-
ku 4 T. 4. [MToM#HMO BOMpOCOB, KACAIOIMAXCA
MEXaHHU3MOB TOBEACHHA, HAMPHMED UTO
HMEHHO TO3BOJISIET NTHIE y3HABATH SO,
y4eHBIe 3a4al0TCsl BOIPOCAMHA JIPYToTo poa,
HallpEMEp TOYeMY OKpacka siMI HHAWBH-
NyaJibHa WIH T0YeMY HACHKHBAFOIIAS TITHIA

HHOTAA y4YacTBYeT B HEpPEeMOHMSAX THE3HO-
CTPOUTENBHOTO TOBEIACHHUA, KOTAa JpPYrod
4eH HAaCHXHBaromed Tmapbl CMEHW €€ Ha
rue3fe. Bompocel, cBf3aHHBIE C aJanTHB-
HOCTBIO MOBENCHHS, B KOPHE OTIHIAIOTCH OT
BOTIPOCOB O TOM, Kak paboTal0T KOHKPETHBIE
MCEXaHU3MBI, U TpeOYIOT COBCEM [ApYIroro
moaxona. IlpednonoxuM, Mel ClparmuBacM:
«IToueMy nTHIBI cCUAAT Ha gHmax?» (puc. 1.1
u 1.2). OTBeT B 3HAYUTENLHOU CTEIIEHN 3aBH-
CHT OT TOro, Kak MOCTaBUTH Bompoc. Pac-
CMOTpHM YeTBHIpE BO3MOXIILIX BapHaHTA.

1. IToyemy OTHIBI CAAAT Ha Allyax?

2. HoveMy nTdnbl cudam Ha simax?

3. TloyeMy nmuysl cuaaT Ha sinax?

4. [Iouemy ITANBI CUAAT Ha Adnax?
O4eBUIHO, BBUICIAN Pa3IMYHBIE YACTH BOTI-
poca, Mbl TIONYYdM Ppa3iudHble OTBETHL. B
TIEPBOM BapHAHTE BOIPOC COCTOHUT B TOM,
moYeMy NTHIBL CHAAT UMEHHO Ha Aliyax, a He
Ha KaMHSX @iId nBeTkax. YToObnl oTBeTHTH
HA 3TOT BOTPOC, HEOOXOAAMO TOKA3aTh, UTO
XapakTepHble IMpH3HaKM fia, Takue, Kak
(hopMa HIH OKpACKa, BBI3BIBAIOT PEAKIHIO
HacHX#BaHHUA. J[JIst TOTO YTOOBLI BBISCHUTD
MEXaHu3M y3HaBaHUS MTHIAMH AUl ObUIO
TIpOBEACHO MHOXKECTBO IKCIEPHMEHTOB; OKa-
3aJ10Ch, YTO PEIIAIONIYIO pOJb 31ECh UTParoT
¢opmMa, pa3Mepsl @ oKpacka (cM. I 12.6).

Bo BTOpoM BapHaHTe€ BOIpOCa aKNCHT
CTaBUTCA Ha TOM, YTO NTHULI 0eJarom. OHH
cudsm Ha ginax, a He CTOAT HA HUX W HE
easT @x. B 3ToM ciy4ae oOTBeT CcIedyeT
[aBaTh UCXOns H3 MOHATHHN MOTHBAIMH XH-
BOTHBIX. NTHNBI CHAAT Ha AHnaX, Korga oHA
BBIBOAAT NTEHIOB, HO OHU MOTYT CheCTh HX,
xorga dinyT naimy. Mccnenopatens goJIKeH
4eTKO TIpeACTaBHTb cebe, 4TO OH BKJAIbI-
BacT B IOHATHE «BBLIBOAAT MTCHIOB» H
«HUIIyT MHATIY», a 9Ta 3aJa4a TpeOyeT 3HAHUS
$H3HONOIUY KUBOTHBIX.
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Puc. 1.1. I'He3no cepebpuc-
TOH 4YaliKu C TUIHYHOM
KnajJkoff u3 Tpex fAWn 3a-
IIUTHON okpacku. (Poro-
rpadus Nigel Ball)

Puc. 1.2. Cepebpucrtas uaiika, Hacuxusaromwas sila. (Potorpadus Jim Shaffery.)
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Ecnu Bonpocs! | 1 2 nipeamnionararoT oTse-
TBI, KacaroIMeCs HEMOCPEICTBEHHBIX TIPHYIH
WM MEXaHu3MOB, TO BOTIpOC 3 3akiroyaeT B
cebe MpUIHHHO-CIEACTBEHHYIO 3aBHCHMOCTD
apyroro nopsgka. IlodeMy uMmeHHO nmuysi,
a He KOWIKU HJIM CBHUHBH CHOAT Ha finax?
OTBeT COCTOMT B TOM, YTO NMITANAM MIPHCYILE
HACJIeNCTBEHHOE CBOMCTBO OTKJIALIBAThL A~
1a, B CBA3M C YeM Yy HHX pa3BUBAIOTCA
TIOBeACHYCCKUE MEXAHU3MBI, MPEANOJIararo-
[He ® COOTBETCTBEHHOE C HUMH oOpallleHue.
Jns pa3BuTus TaKoro MOBEACHUS B KOHEY-
HOM cHeTe HEOOXOAMMO y4acTHe reHeTHYeC-
KHX daxTopos. Cnocod, mocpeacTBOM KOTO-
pOro Takue NMPU3HAKA NEPEIAFOTCA OT OIHO-
IO TIOKOJICHAA ApyroMy, ABJIAETCA THpeaMe-
TOM H3YYCHHUA TEHETHKH TOBEACHUA — BaXKHO~
TO pa3jeiia HAyKH O TIOBEHCHHH.

OrBeyas Ha 4eTBEPTHIN BapHAHT BOMpOCA,
MBI MOXEM CKa3aTb, UTO MTHILI CHAAT Ha
Ainax, 4ro0bl U3 HAX BBUIYMIIHACH TTCHIBL.
MoxeT ObiTh, ITHULI M HE IPEABHIAT HO-
CICACTBHIT CBOEro MOBEACHUA, HO TOJBLKO Te
OTHOBI, KOTOpBIE 3alpoTrpaMMHpOBaHBI Ha
TaKoe IHOBEACHHE, OCTaBJIAIOT IHOTOMCTBO.
3TH gOBOABl, BBHIABUHYTHIC BHEpBbic Yapi-
30M JlapBuUHOM, TIpeamoaararoT, 4To 3Hade-
HHe JEOOOro HAcNedyeMOro TNpu3Haka IS
BBDKUBAHUA OIPEACIACTCA €CTECTBEHHBIM
OTOOpOM; HMHBIMH CJIOBaMH, TO, HACKOJBKO
YCIEIIHO TIPH3HAK TNEpeXoguT OT OfHOTO
MIOKOJIEHUSA [ApPYyrOMY B AWKOW MONMYJIANMH,
omnpegenseTCd yCleXoM pa3MHOXKEHAA po-
IUTEIbCKUX 0COo0eid H 3HAYECHHEM 3TOTO
[pH3HAKA IS BBDKMBAHHS XUBOTHELIX B He-
OJ1aronpuATHBIX YCIOBUAX, TaKWX, Kak He-
IOCTATOK MHUIIM, HAJIMYHE XHILHHUKOB, COTIEp-
HUYECTBO TPH PA3MHOXKCHHH.

TakuM obpa3zoM, oTBEYaTh HA BOMPOCHL O
MOBENCHUH MOXHO C pa3HplX mno3unuid. B
o0lleM, 300MCHXOJIOTOB HHTEPECYOT MeXxa-
HH3MBI, KOTOpBIE KOHTPOJHUPYIOT MOBeHde-
HHE, a2 OHOJIOTU-3BOJIIONHOHUACTEL XOTHT MO-
HATD, KaK CNOXHNUCHL 3TH MEXaHH3MBI. JTO-
JIOTH CHMTAIOT, 4TO pa3iuyue MEXIy Mexa-
HU3MaMH H MPOTPAMMOMN TOBEICHUA HMEET
dyngamMenTansHOEe 3HAYCHHE TIPH H3YYCHHH
NoBeOcHUA XKUBOTHHIX. IITHILI cuaaT Ha sit-
fax, MoTOMY 4TO JAEJIATh 3TO WX BBIHYXIAIOT
omnpedciicHHBE MexXanu3mbl. OHu  3ampo-
rpaMMHpPOBAHBI CHIIETh Ha sAimax (ecrect-
BEHHBIM OTOOPOM), TIOCKOJIBKY B pe3yJibTaTe
TAKOIr0 TOBEeAEHHA OCyIuecTBigeTca (yHK-

nusA, BakHAs I8 UX BLDKHBAHHA W BOCIpO-
u3BencHuA. st TOro 4YToOBl TOJHOCTBIO
MOHATH TMOBEACHHE XHUBOTHBIX, HEOOXOAUMO
C OaUHAKOBOH TIMATENBbHOCTBIO H3y4aTh
BOTIPOCH], CBfA3aHHBIE KaK C IMPOTPaMMOi,
TaK H ¢ MeXaHHU3MaMHU.

B 5To#i KHUTE MBI IPHUAEPKHABAEMCS TOYKH
3peHust 9TO.1I0I'0B, B paBHOH CTereHd yAensas
BHUMAaHHE KaK MexaHu3MaM, TakK M 3BOJIO-
Uy noseneHus. J\pyroi nyTh kK NOHUMAHUIO
pasInyui — paccMaTpuBaTh,  pasHooOpasue
cioco00B, KOTOPBLIME XHBOTHBIC aJalTAPY-
FOTCS K U3MEHEHHAM YCIOBHH OKpyXaromei
cpeasl. B aTOoM cilyyae Mbl TIpEXIe BCETO
JTOJIKHBl pa3n@uaTh 2eHOMunuyeckue aoan-
mayuu, TPH KOTOPHIX INPHCNOCOOIEHAE K
yCIOBUAM HMeeT TEHETHYECKYIO OCHOBY H
TOABJIACTCA B MPOIIECCE IBOJIFONUH B PE3YIIb-
Tare €cTecTBEHHOro orbopa, U denomunu-
ueckue acanmayuu, KOTOpBIE Pa3BUBAFOTCS y
OTIIEBHOTO XKHABOTHOTO W HE 3aKpETUICHBI
reHeTH4eCKH. B KauecTBe mpHMepa TeHOTH-
TIHYECKO#M amanTalmy MOXHO TIPHUBECTH 3a-
INMTHYIO OKpacky Leucorampha, koTopyro
OHa HCTONB3YeT, YTOOBI OTHYTHBATD XUIIHH-
KoB. OTa TyCeHHNA OOBIYHO MEPXUTCA HA
HUXHEN MOBEPXHOCTH JIACTAa WJIH BETKH
crimeHON cTopoHo# BHH3. IloTpeBokeHHas,
OHa TNOJHUMAET TOJIOBY H Ppa3nyBacT ec.
TosoBa ¢ JNOXHLIMH TJIa3aMH Ha Hell Hamo-
MuHaeT ronosy 3Med (puc. 1.3). Takas me-
MOHCTpalds OOBIMHO OTIYTHBAET MEJIKHX
nTun # apyrux xuimH#akoB (Edmunds, 1974).
B mpomuecce 3BOSIONMHA 3TH T'YCEHHUIBI TIPH-
CIIOCOOHIUCH CHACAThCA OT XMINHBIX IMTHIL,
ACTIONB3Y UX cTpax mepe] 3MesaMu. 31ech He
HMeeTCAd B BUAY, YTO OTHENIbHBIC T'YCCHHIIBI
00amaroT 0coOBIMH  CTIOCOOHOCTAMMU; 3TO
TIPOCTO O3HAYaeT, 4TO y TEX TYCEHHI, KO-
TOpble HAaCIEAyroT CIMOCOOHOCTH pearmpo-
BaTh HA OTMACHOCTH COOTBETCTBYIOINUM OG-
pazoM, 6oJIblle IAHCOB HAa BLDKUBAHHE, YEM
y TeX, Y KOTOPBIX Takoi COOCOOHOCTH HET.

DBOJIONUOHHBIE aJalTaldd B MeEXaHH3-
Max HAaCHXXHBAHWUA MOXHO BbHISIBUTL IpH
CpaBHEHHWH TIOBEACHHS NTHUII, YCTPaHuBAIOILIMX
THE37a Ha BBICTYNAX CKaj, C MOBEACHHEM HX
ONM3KUX POACTBCHHUKOB, THE3AAIMXCA Ha
OTHOCHTEJILHO TUIOCKOHW 3emMile (CM. pasf.
5.4). Korga mbl TOBOpHM, 4TO OOBLIKHOBEH-
Hasg MoeBKa o0JjajgaeT pa3juYHLIMH TIOBe-
[AeHYeCKUMH afalTalHaAMU, TO3BOISIOHMHA
€l THe3AUTHCS Ha CKaJlaX, Mbl MOJIpa3yMeBa-
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Puc. 1.3. 'ycenuna roxHo-
AMCPHKAHCKOrO OpaxkHuKa
(Leucorampha), AMATHDYFO-
was 3mewo Bothrops schia-
gelli. (®otorpadus Nicho-
las Smythe.)

€M TOO 3THM, 4YTO T€ OCOOH, Yy KOTOPBHIX
TIPOABNAFOTCA DJIEMEHTH TIOBEACHHA, COOT-
BETCTBYIOIIAE YCIOBAAM THE3ZOBAHHA Ha
CKajax, oCTaBNAr0T OOJbIIE TOTOMKOB, 9eM
0Co0H, Y KOTOPBIX COOTBETCTBYIOIIEE IOBE-
JIeHHE pa3BUTO B MEHLINCH CTENCHH.

OEHOTHNTUYECKHE aManTandd BKJIIOYAIOT
Pa3IMYHbIC MPOIECCH], TakUe, KaKk HaydeHHeE,
B3pOCJIEHHE U BpEMEHHBIE (HU3HONOTHUECKHE
npucnocobnenus. Hanpumep, uaiika, nacu-
JKUBaromas fgHIa, B XOJOAHBIA BETpEHBIA
JIeHb TTOBOPAYHBAETCSA MPOTHB BETpa, CHAUT
Ha fHOAax IUIOTHO, W €¢ TEMmIompOAyKIHS
yBenuuuBacTca. B kapkuil ConHEYHBIH NEHDb
OHa MpUKpbIBacT filnma TOJBLKO OJIf TOTO,
YTOOBI 3AlUTHTL MX OT COJIHIA, TPEHEIET
PACpaBICHHBIMU KPBUILAMH U TIPOSBISIET
npyrue hopMsl TOBEAEHHS, CIOCODCTBYFOMIE-
ro oxjaxaeHuro fdu. Bce 3TO KpaTKocpod-
Hble TOBENEHYECKME H (PUIHOIOTHYECKHE
amanTamui K M3MEHEHHIO NOTOIHBIX YCIIO-
BHH.

Hekoropsle NTHOB! CIOCOOHBI HAy4aThCH
y3HaBaThb CBOM fiima mo ux okpacke (Bae-
rends, Drent, 1982). OTa dopma aganrtamuu
MOCPEACTBOM Hay4YeHHS, BO3MOXHO, TO3BO-
JIgeT UM OBITH TOTOBBIMH K H3MCHCHHAM B
COCTOSAHMM KJIAOKH B pe3ynbrate AesTeib-
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HOCTH XHINHUKOB WM APYTdX HapyLLICHWH.
CrocobHOCTh OTHENBHBIX Ocobeil pearupo-
BaTh COOTBETCTBYIOIHM 00Opa3oM Ha H3Me-
HArOIUECA 0OCTOATENBCTBA NyTeM HayqICHUS
i GU3HONOTHYECKUX aJanTanuii —BakHoe
CBONCTBO XMBOTHBIX, TaK KaK OHU XUBYT B
TMOCTOAHHO MEHSIOUIAXCA YCIIOBHAX CPEIIb.

buonoru pocraroyHo MHUPOKO HCHONB3Y-
0T TEPMHAH adanmayus, OJHAKO TIPH 3TOM Y
HAX CYIECTBYET, KaK MPaBUNO, TOTHOE pas-
[AclicHUE TaKuX NOHATHH, KaK 3BOJIOIHOH-
Hble, WK TeHOTHIHYECKUE, afaNTandd U HH-
AUBUyaNbHBIC, WK (PEHOTUTIHIECKHE, agan-
Tanuu. Bo BpeMst myTemecTBusl Ha Kopable
«burnp» JapBuH OTMETHII MHOXECTBO 3a-
MeyaTeNbHBIX aganTanui, THNHYHBIX [UIs
ONIpEeC/ICHHbIX YCIIOBHH, W CYEN HX CBUJE-
TeIBCTBOM 3BoJForuu. Hanpumep, pasabie
BU/IBI T'AJJATTATOCCKHAX BLIOPKOB 3HAYUTEIBLHO
OTKJIOHUJIUCh B TIPOILECCE IBOJIOMUAA OT
obmero npenka. M 3TH oTKIIOHEHUA HECOM-
HEHHO aJlanTHBHBI, B YEM MOXKHO yOEIUThHCH,
CpaBHHBAasg BBIOPKOB C [pYIrdMH NTANAMHA.
3T0 0COGEHHO HATIALHO HpOABISETCE Ha
OpAMeEpe HX KNoBOB (puc. 1.4), Ho »3To
CcpaBelnuBO TakXe B OTHOUICHHH MHO-
KECTBa JApYTHX TPHU3HAKOB, CBA3AHHBIX C
UX noBencHueM. Tak, HaceKOMOSIHbIE Ape-



BCCHBIC BBIOpDKH TIpOBOPHO CHYIOT Cpend
BeTBeif, KaK CHHHIBI, OSTIOBBIE BBIOPKH
Ja3aoT To BepTHKANBHBIM CTBOJNAM M
oOcnenyroT IIEaK; CAAaBKOBBIE BLIOPKH CBO-
UMH OBICTPBIMH HOPXAIOIMAME ABHXCHAAMU
HATIOMHHAIOT HACTOSIIHX CJIABOK; U HAaKo-
Hell, 3eMJIfHble BLIOPKH OOHTAIOT Ha 3eMIIE.
Benyinue mpOHCXOXIEHHE OT OOBIMHBIX
BBIOPKOB, T'aJIallaroCCKUE BBIOPKA CTayH IO-
XOXUMH Ha CHHUI, AATIOB WM CIaBOK B
3aBHCHMOCTH OT #X oOpasa ku3Hu. O6pa3zo-
BaHHE psAfa HOBLIX BUAOB OT OJHOIO IpeEl-
KOBOTO Buja—Kak pe3ylpTaT aganTamiu
K pa3sHoOOpa3HbIM MecTooOHTaHmAM —Ha-
3pIBaeTCs adanmusHoll paduayueil. T'anana-
TOCCKHE BBLIOPKH ABJIAIOT COOOU Kiaccuue-
CKHU NpuMep aXanTuUBHOU paauanuu. [py-
rodl XOpoIHIO H3BECTHBIH MPHUMEP—Ccymya-
Thle MJEKOMUTAIOINAE ABCTpalldi, Cpead
KOTOpBIX MOXHO BCTPETHTH TpaBOSIIHBIX,
HACEKOMOSITHBIX, XHAUIHHKOB, POIOIIHAX, Jia-
3aI0IMX 1O JEPEBbIM W TUIAHUPYIOLIMX
KUBOTHBIX.

lanamarocckde BBIOPKH CIyXaT He TOJb-
KO HJUIFOCTpalen K MOHATHIO aJamTHBHAs
paguauusd, HO H JEMOHCTPHPYIOT 3BOJIFO-
MUOHHYIO KOHBEPTEHIHIO C BUJAMH B JPYTHUX
qacTax cBeTa. Tak, Mbl TOBOPHUM O «CIABKO-
BBIX BBIOpDKAX» HIH «IATJIOBLIX BBLIOpKax»
TIOTOMY, YTO MBI IpA3HAEM CXOJCTBO MEXIY
HAMH A HACTOALIWMY CIaBKaAMHA W IATIIAMH.
Kongepeenmnas 360410yus AMeET MECTO, KOT-
Ila pa3nu4yHble BUABI 3aCENAIOT CXOAHBIE MeC-
ToobHTaHUs. B pesyabTare 310 MOpOH npH-
BOIUT K YOAUBHTEILHOMY CXOACTBY BO BHENI-
HeM oOJKe ¥ MOBEACHUN Y HEpOJICTBEHHBIX
BHI0B (puc. 1.5).

1.2. Vicropnyecknii ouepk

Hayunsiii ogxon K #3y4eHHIO TIOBEACHUS
KHUBOTHBIX BEJET CBOE Haya1o ¢ paboT HaTy-
panmucros XVIII B., Takux, kak Yaiit (White,
1720-1793) u Jlepya (Leroy, 1723-1789),
onHako uMeHHO Yapns dapsun (1809-1882)
CYHTAETCS OCHOBOMOJIOXHHUKOM HAYYHOTO
NOAX0Ja K U3yUeHUIO TIOBEICHAA KHUBOTHBIX.
Haps@H MOBIHAI HA pa3BUTHE 3TOJOTHH B
Tpex TNaBHBIX HANpaBJCHHUAX. BO-mepBbIX,
€ro TeOpHs eCTECTBEHHOTO 0TOOPA MOCTYXKH-
J1Ia OCHOBOW AN TOTO, YTOOBI paccMaTpH-
BaTh MOBENICHUE XUBOTHBIX C 3BOJIOMMOHHOR
TOYKH 3PEHUA,~3TO KIFOUEBOW acCmekT Co-
BpeMEHHOM 3TOJNOrHH. BO-BTOPBIX, B3TISAABI

JapBrHa Ha MHCTHHKT MOTYT CUHTATLCA He-
MOCPEACTBEHHO TIPEALICCTBYIOMIAM  B3TJIs-
1AM OCHoBaTeNleidl KJIaCCHYeCKOW 3TOJJOTHH
(cM. 7. 20). B-TpeTsnx, orpoMHOe 3HaYCHUE
UMeIoT MoBeAeHYeCKHe HabmoaeHus JlapBu-
Ha, B OCOOEHHOCTH Te, KOTOPBIE OCHOBaHBI
Ha ero yOeX[eHHH B IBOJIIOIHOHHOM €IHH-
CTBe 4eJoBeKa W ApYrux KuBoTHbIX. Hanpu-
Mep, B cBocH kHure «Ilpoucxoxaenne deno-
BeKka M TmonoBoil mog6op» (1871) Hapeun
nuieT: «Mpl HaOmIogand, 4TO paccygox d
HHTYHIWSA, PAa3HOOOPa3HBIE 4yBCTBA M CIO-
COOHOCTH, Takue, KaK Jr0008b, TaMATh, BHH-
MaHde, JIO0OmBITCTBO, ToApaXkaHue, Co-
00pa3sHTeNLHOCTD H [p., KOTOPBIMH TOPIHT-
Cfl YeJIOBeK, MOXHO OOHApyXHTb B 3a4aTOU-
HOM, a HHOTJ@ JaXe U B XOPOLIO pa3BATOM
COCTOAHMHA Yy HHA3UIAX XHBOTHBIX». B cBoel
kHure «BeIpaxkeHue sMOUHH y YellOBeKa H
XKHBOTHBIX» (1872) JlapBuUH pa3BuBaeT 3Ty
MbICTb: HEKOTOpbIE TIPOsIBICHHS YyBCTB Y
4yenoBeKa, Takde, KakK B3IAbIOJIMBAHHE BONOC
B COCTOSIHMHM CHJIBHOTO CTpaxa HJIH OCKallu-
BaHde 3y0OB NpH HEHCTOBOH APOCTH, €1Ba
JIA, MOXHO TOHATH, €CJIH HCKIIFOYUTD W3 pac-
CMOTpeHds. MHEHHe, 9TO KOorja-To 4eoBeK
npebbiBan Ha 06oJice HU3KOM CTagud W OBbLI
nog00eH KUBOTHOMYY.

Hpyr u nocnexosarens JJapsuHa PoMmanec
(Romanes) sHepraaHo NpomOIXUI pabOTHI
JapBrHa TO mMOBENEHAIO XHABOTHBIX, U €TO
TpakTaT «Y MCTBEHHBIE CIIOCOOHOCTH XHBOT-
HeIX» (1882) sBwics mepBbIM 000OIIEHHEM
110 cpaBHUTENbHON Ncuxojiorun. Omuako Po-
MaHeC ObIJT He OYEHb KpUTHYEH B OLEHKE
AMEIOIAXCS HaHHbIX. OH HaOensa XABOT-
HBIX YMCTBEHHBIMH CIOCOOHOCTAMH, TaKH-
MH, KaK pa3yMm, W YyBCTBaMH, TaKUMH, Kak
pPEBHOCTB. ITO C BO3MYHIEHHEM OTBEpT
Mopran (Morgan). B cBoem «Bsegenun B
CpaBHHTENBHYIO TICHX0n0ruo» (1894) Mop-
rad chopMyIHPOBAJl CBOE 3HAMEHUTOE IIpa-
BAIO: «MBI HA B KoeM Cllydde HE MOXeM
TIpe/ICTaBNATh Kakoe-1u00 AelcTBie Kak pe-
3ynbTaT NpoABIeHUR 6O0JIEE BBICOKUX MCUXH-
YeCKHX CITOCOOHOCTEH, ecild ero MOXHO 00b-
SCHUTHL pe3ylIbTaTOM TPOSBICHHA CIOCOO-
HOCTel, KOTOPBIE CTOAT HIKE HA MCHXOJIOTH-
deckoli nikane». Takasg mo3unys mpuBena K
3HAYHTENLHOMY VIIVYIICHAIO KOHTPOJIA IKC-
MEPEMEHTOB M ONEHKH pe3ylbTaToB. JTOT
bonee CKeNTHYECKHH MOMXOA K TOBEACHHEO
XHUBOTHBIX JIEr B OCHOBY OHXEBHOPHCTCKOM
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IIKOJIBI B 300TICHXOJIOTHH, pOAOHAYAJLHU-
KoM kotopoit 611 Yorcon (Watson, 1913).

buxeBruopuCTHI CUATAIOT, YTO NCHXOJOTHS
m3ydaeT TOBEACHHE caMoO To cebe, a He
NPOABJICHAA MCUXAYECKOH aesTensHOCTU. B
CBOCH KpaitHell popMe OHXEBHOPH3M OTBEp-
raeT BCE CCBUIKH Ha BHYTPEHHHUE IMPOIECCH
Nipu OOBSICHEHHH MOBeIcHHS. JTa TOYKA 3pe-
HUS oka3asia OOoNbIIOE BIHAHUE HA pa3BUTHE
ncuxonorud B Amepuke. OHa mpuBena K
3HAYHTETILHOMY YCOBEPIICHCTBOBAHHUIO JKC-
NEPHMEHTANBHBIX METOAUK H YNYJIICHUFO
HHTEpIpeTanuid MOJYYEHHBIX pe3yabTaToB.
Onnako monxoa OHXEBHOPHCTOB TIOJBEPICS
KpHUTHKe, B OCOOEHHOCTH CO CTOPOHBI €BpO-
neiickux stonoros Konpaza Jlopenuna # Hu-
k0 TunGepreHa, 3a ero OecIIIOOHOCTH U

Puc. 1.4. AnantuBHas pa-
UalHs JapBUHOBBIX BBIOP-
KOB OT O0luero mpeaka - ce-
MEHOAJHOTO  HA3EMHOI'0
Boiopka (A). U3onduus Ha
I'anaparocckux  ocTpoBax
BbI3BAJIA UHTEHCUBHYO
KOHKYPEHLIHIO 1 TIOCIIelyIo-
IHyI0 CHECNHAIN3ALNIO 10
nutaumo. 5. 3To Npuseso
K pa3sBUTHIO PAa3;IUYHBIX TH-
OB KJIIOBA, KOTOPBbIE MBI
HabnogaeM y COBpEMEH-
HBIX BHJOB.

a - Camarhynchus  pallidus;
06— Camarhynchus  parvulus;
6 —Camarhynchus psittacula;
2- Geospiza difficilis; 0 - Ge-
ospiza magnirostris;, e— Pin-
aroloxia inornata; »c—Cer-
thidia olivacea;, 3~ Cama-
rhynchus heliobates; u- Ca-
marhynchus  crassirosiris;
k -Geospiza scandens; -
Geospiza fuliginosa; m—Ge-
ospiza fortis; n Camarhyn-
chus pauper; o-Geospiza
conirostris.

OTOPBaHHOCTB OT PEABHOCTH. DTH HCCIET0-
BaTEIH CYATAJIHA, YTO MOBEIACHUE XUBOTHBIX
HeoOX0IMMO H3y4aTh B eCTECTBEHHOM 00CTa-
HOBKe, a He B jaboparopuu. Jlopenn nosg-
JepKHBaji BaXHOCTb TILATEIBHBIX Habmroge-
Hui#l, a TuHOEpTeH oKa3al, 4To B eCTeCTBEeH-
HBIX YCJIOBHAX MOXHO NPOBOAMTEH TIIyOOKHeE
IO 3aMBICTTy IKCTIEPHMEHTBI.

B ocHoBe COBpeMeHHOT0 NOAX0Nna K U3yye-
HUIO TOBeAEHHA KABOTHBIX JIEXAT Kak
B3rNAAB OHXCBHOPHCTOB, TaK H B3TJAIBI
paunux 3tonoros. K tomy xe cospeMeHHas
ITOJIOTHS MHOTrO€ 4YepmaeT H3 Tpaiunui
(H3HOJIOTHH C ee ymopoM Ha OOBACHEHHE
moBeleHAA, HUCXoAf W3 GYyHKIEH HepBHOU
cuctemsl. B 3Toi xuure Mul 6yaeM u3y4yaThb
BCe TPH TMOAXO0Ja K MOBEASHHIO XKHBOTHBIX.
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Puc. 1.5. KomnseprenTHas 5BOMIOLMA IPUBOJUT K CXOJACTBY BO BHelIIHEM OOJMKE W B IIOBEJACHUU
HEpOACTBEHHBIX BUaoB. Ha pucynke n300paxeHbl: A —iyroBOoH BOCTOYHOAMEPUKAHCKMA Tpynua
(Sturnella magna), oburaromnit B AMepunke, u 5 —XenToropibiil 1IMHHOLIMOPIEBHH KoHek (Macronyx
croceus), obuTarommii B Adpuke; B- aBcTpanmitickuii som0Gat (Phascolonus wursinus) n I'— necHOU
CeBEPOAMEPUKAHCKUA cypok (Marmota monax). (U3 The Oxford Companion to Animal Behaviour,

Oxford University Press, 1981.)

1.3. Kak nocTpoena 3Ta KHHMra

OTa KkHUTa pa3sfiefieHa HA TpH OONbUIAE
qactd. B mepBOM 4acTH MBI PACCMOTPAM
IBONIONHOHHBIM MHOAXOI K IOBEJCHHIO, BO
BTOPOH — IPHYHHHbBIE MEXaHA3MBbI IOBEACHHS
H B TPeTbEl YacTH—CIOXHOE NOBEICHHE,
Jns 0DBACHEHHs: KOTOPOIO HCIOJBIYIOTCS
oba srax mopxoza. Ilpepmomaranoces, 4To
TaKoe MOCTpOeHHE KHUTH JacCT BO3MOXHOCTD
YUTATeI0O B TOJHOM Mepe YCBOHTbL OIAH
TI0/IXOM, TIPEXAE YeM TNEPETH K CcleayioLe-
My. Ydaimuecs: CIMIIKOM 4acTo MyTaroT Me-
XaHHUYECKHE W KOHCTPYKTUBHBIE MOIXOIBI,
NMO3TOMY C TPYAOM YCBaUBAaIOT TeMEI, B
KOTOPBIX 3TH J[BA MOAX0na HEU3OEKHO nepe-
nmneTesbl. B COOTBETCTBHH ¢ 3THM OOCYX/e-
HHE TaxkhX TeM OTHECEHO B TPeTbIO YacCTh
KHHTH.

KHura coctouT U3 28 rias: 3a 3TOH BBO.-
HOW rnaBo#l cieAyeT AECBITH pPa3iclioB, Kaxk-
IObIH M3 KOTOpBIX BKJIOHAaeT MO 3 TJaBhl,
OXBATBIBAIOIAC OTAEJBbHBIA acnekT y4yeHus
O TMOBEIeHUH KUBOTHBIX; pa3/Ieiy [IPeanoCchl-
JlaeTcqd o4epK O BBIJAIOIIEMCS Hccle10BaTe-
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Jie, ChITpaBIlIEM BaXHYIO pollb B Pa3BHTHAU
3Toro acmekTa. llens Takoro mocTpoeHus —
aTh OUIYIICHHE HEMPEPBIBHOCTH HAYKH, B
KOTOPYIO Bbl, YATAFOIAN cefiyac 3Ty KHUTY,
BO3MOXKHO, CAeljiacTe BKJIaJ B 6y)1yu1eM.
OO0beiHHEHHE 1J1aB B pa3Zielbl MO3BONSET
6e300/1€3HEHHO  HPONYCTUTE  KaKO#-mi60o
pa3feN. eclid YHUTATeNb XOpOILIO 3HAKOM C
AaHHOM ob6nacTeio. Lienbiii psig TeM cHayasia
IpeJCTaBieH B KHHIE Ha 3NMEMEHTAPHOM, a
3aTeM Ha OoJice BHICOKOM YpOBHE; 3THM MBI
CTpeMHUJINCE OBNEr4dTh MOJNB3OBAHHE KHH-
ro#f CTyIeHTaM C pa3HO# HayuyHOM IO OTOB-
xoit. llpennonaraercs Takxe, YTo 3Ta KHATA
Oyaer chaykuTh ¥ BBEJACHHEM B YIOMSHYTHIE
TpH OCHOBHBIX cliocoba H3YUCHHUSA NDOBCAC-
HHUSL.

IloBeneHre KUBOTHBIX MOKHO H3y4aTh B
€CTECTBEHHBIX yCIOBHSIX U B 1abopaTopnu. B
€CTECTBEHHBIX YCIOBHAX XHABOTHOE CBOOOM-
HO JEMOHCTpHpPYET BECh KOMILIEKC TOBEACH-
4eCKHX peaKnyil, KoTopble NepBOHAYATILHO
ObLIIM OTKPBITHI TIyTeM HaGnmroaeHuil. Tpaau-
OUOHHBIA TOJAXOA —TNpSAMBIE  BHU3yaJbHBIC



HaOJIFONeHHA — B TOCNiefHAEC TOABI JAOTONHA-
€TCSl HENPAMBIMH METOaMH, OCHOBAHHBIMH
Ha HCTONBb30BAHUM TEXHUYECKHX JOCTHXE-
HOH, TA4KHX, KaK 3BYKO3AMHCh B paZuHOTENe-
MeTpus. EcrecTBeHHOE mnoBencHue XKHABOT-
HBIX MOXHO H3y4aTbh H HOCPEICTBOM 3JKCIIe-
PUMEHTOB, BKIIFOYAIOMIHX OTpe/ie/iCHHbIE H3-
MCHEHHUS Cpe/ibl OOUTAHHs KHBOTHOTO (CM.
L 6 u 23).

B nabopartopum #ccnenosaTens B 3HAUYM-
TEJIBHOH CTETIeHU KOHTPOJHMpYET Cpeay, B
KOTOpOH HAXOTHTCS XABOTHOE, W MO3ITOMY
MOXET THIATENIBHO TUIAHAPOBATH IKCIEpH-
MEHTBI A7 MPOBEPKHA KOHKPETHBIX THUIOTES,
OODBACHAIONIMX PA3JIHYHBIE CTOPOHBI MOBEIC-
HUSL XXHBOTHBIX. DTOT MOAXOA OCOOEHHO Ba-
KEH HPU H3YUECHUU CEHCOPHBIX CHOCOOHOCTEH

KUBOTHBIX (r71. 12 # 13) u HaydyeHus y
*uBOTHBIX (T11. 17 u 18). [Tomumo nabopa-
TOPHBIX HccaenoBaHWH Bce OoNbINce 3HaUe-
H{e [N NOHAMAaHUSA TIOBEACHUSA JKHUBOTHBIX
proOpeTaroT (GU3HOIOTHIECKHAE 3KCIepH-
MEHTBI. OU3HOIOTHYECKHT TOAXOA K U3yUe-
HAIO TOBEJACHHUA MpONaraHgupoBajiCad yxke
[aBHO, HO JIHUIb CpaBHUTEIBHO HEJABHO C
€ro MOMOILBIO OBITIH TTOJYYeHBI IICHHDBIE JaH-
Hele (cM. 1. 11 @ 12).

IloBeaeHue KXUBOTHBIX OOCTATOYHO CHOXK-
HO, ¥ I TOTO, 4TOOBI XOPOIIO €ro MOHATH,
HEOOX0uM IIHpOKUH Habop TeOpeTHYECKHX
d TMpakTAYECKAX NoaxonoB. M uMeHHO MeX-
NHCUHATUIMHAPHLINA IOAX0 AEJAET NOBEACHUE
JKMBOTHBIX TaKoM 3axBarpiBaromed 006-
JIACTBIO WCCHENOBAHUM.



Yacmov 1.
BOJIFOIIUS ITOBCOCHUA

B nepsoii uacmu kHueu mol 00cyOumM HOBeOEHUE IHCUBOMHOZO ¢
380.a0yuoHHol mouku 3penus. Co spemen Hapaza [apsuna cmaao
B803MONCHBIM 00BACHUMD POAb NOBEOCHUA 8 BLINCUBAHUL U PA3MHOMICE-
Huy ocueomnoeo. Ecau eaaza, ywu, HO2U uAu KpblLabA MOMNCHO
CUUMAamp MEXAHUIMAMU, HPEOHAIHAYEHHBIMU 045 KOHKPEMHO20 00pa-
3 MCUSHU HCUBOMHOZO, MO K HUM JCe MONCHO OMHeCmu U MeXaHus3-
Mbl, KOHmMpoaupyowue nogedenue. Mmax, mel modxxcem cupocums,
nouemMy y HCUBOMHO20 HABAIOOAIOMCH ONPEOeACHHbIE MUnbl nogeode-
HUA, U 0XcUO0amsb, Yo OMBer MOXCHO HATIMU, UCX00A U3 I80MOYUOH-
Hotl ucmopuu euda.

Ds0.10yuoHHbIE 00BACHEHIS MAKO0 POOA MPedVIOm Onpeoe1eHHbIX
FHAHULL 2eHeMUKY U DA3BUMUS NOBEOEHUS, MEOPUU €CIMeCBEHHO20
ombOpa u IB0MOYUOHHOTE MEOPUU 8 (8A3U C COYUAIBHBIM NOBEOCHUEM
acusommubix. Ilepgbie mpu pazoeaa 3moti KHUZY NOCEAUJEHBI MPEM
HepeuucAeHHbIM RPobAeMaM.



I.1.

I'eHeTka U MOBECACHUE

Dmom pasdea, cocmoAwull uz mpex 24a8, 6800UM uumMameis 8
obaacmp cenemuxu nosedeHus. B za. 2 paccmampusaromes 3aKoHbl
Mendensn u kaemounvie 0cHogbl HacaeOcmgennocmu. B 2a. 3 npugo-
0amcs OaHHble, KACAIOWUECA PA3BUMUA NOBEOEHUA 6 OHMOZEHE3e U
npobaemvl 6poNCOeHHO20 nogedenus. 1'a. 4 noceawena zenemuxe
nosedenus; oHA 8KarOUaem 0bcymcoenue deticmeus mymayutl, noau-
2EHHOIL HACACOCMBEHHOCMU U HACALOYEMOCIU NOBEOCHUA.



I'perop Mennenp (1822-1884)

(BBC Hulton Library)

Pox ieHHbI B KpecTRAHCKOM ceMbe, [ perop Men-
Jieb 06y4asics B MOHAcCTbIpe M OBUT MOCBSILIEH B
AYXOBHBIH caH B Bo3pacTe 25 yneT. On roToBmiIcs
CTaTh YYUTCHCM, HO HE BRIACPXAj KBajJH(pUKaA-
MUOHBIC JK3aMCHLI Ha TIPABO NPCHOIABAHUS €C-
TECTBEHHOH UCTOPHH B LIIKOJIE BBICIIEH KaTCrOPHH.
B 1856 r. on crTas yuuTeneM B ILKOJe Oojee
HU3KOU KaTerOpUH, YYeHHKH KOTOPOW ero ovenb
mobunu. MeH/ens Havadl CBOM HCCICNOBAHUS B
1858 r. B cany npu mMoHacTeipe B bpno (Mopa-
Bus). Ilonyvennele pe3yabTaThl B UX TEOpETHYCC-
KHC O6OCHOBaHI/lﬂ ObLIJIM H3JI0XKCHBEI B AOKIaje,
MPOYMTAHHOM Ha 3aceaaHuu BpueHckoro ectect-
BeHHOHay4HOro OGwecTsa B 1865 r., U onmyb6auko-
BaHbI B TPyjax 3TOro obuiecTsa B 1866 r. PaboTa
Mennens ocTaBajiack HEM3BECTHOM IIHPOKOMY Ha-
yuHomy mupy 1o 1900 r., korga na Hee obpaTunu
BHUMaHHe 0O0Jlee€ WIH MEHEE OJHOBPEMCHHO U
HE3aBHCHMO APYT OT Apyra TpU HCCIeqoBaTesnsd —
Koppeus, don YUepmak u ge ®pus (Correns, von
Tschermak, de Vries). Ee 3Hauenue GbicTpo onenu-
JM, & pe3yLTaTel, MoJydcHHEIE MeHaerneM, Ouumm
MOATBEPXK/ICHBI U PACLIAPEHEL.

Bce csom ocHOBHBIC OMBITHI MeEHAENE MpoOBeN
Ha OOBMHOM camoBoM ropoxe. Ero ocoberno
HHTEPECOBANIH TaKde MPU3HAKU TOpOXa, KOTOPBIS
4eTKO pa3jiMvaroTcd y pasHelx ocobeir. K umeny
TAKMX [PU3HAKOB OTHOCATCA OKpacka I[BETKOB
(xpacuas uin Gesnas), hopMa miofa (rjiaakas uiu

¢ nEepeTAKKAMHU), Okpacka U popma cemsaH (3eite-
HBIC WM XEIThIC, riajKue WIA MOPUIMHHCTBIE),
PACTIOIOKEHHE LBETKOB (IIa3yliHble KM BEPXy-
IcUHBIC), JIIMHA cTebnast (AIMHHBIA WM KOPOT-
kuit). Mengenp BriceBas KaxAbli COPT OTAEIBHO.
BpyuHyro MepekpecTHO OMEIIUB BEIPOCIIME PACTE-
HHS, OH MOJIYYUJI pa3IM4UHbIC THOPH/IbI Ha Pa3HBIX
nenasiHkax. He meiTasch OLCHUTH TMOKOJICHWUS B
LEJIOM, OH M3y4Yay HacCje/I0BaHHe OMpeAe/ieHHBIX
MPU3HAKOB y BCEX NOTOMKOB KOHKPETHOH maphl.
Ha ocnose monyueHneIx qaHHbBIX Menzenb chop-
MYJIHPOBAJT 3aKOHEI HACJEACTBEHHOCTH, MPOM3-
Be/IME PeBOTIONMIO B Onojorun. B 1866 r. Men-
JejTb HATHcall 3HaMeHHTOMy 6uosory Kapiy ¢ou
Herei, KOTOPBI# UCTIOJIB30BAI B KAYECTBE HKCIIE-
PUMEHTAIBHOTO 00beKTa scTpebunky. Omnmcas
CBOU OMEITHL U chOPMYJTHPOBAB I'MIOTE3b, MeH-
Jesb nompocut nomouu y Herenu w npeaoxuin
NOBTOPUTH MPOBE/ICHHEIC UM SKCICPHUMCEHTBI Ha
acTpebunke. Opuako coobienne Menaens He
MPOU3BEIIO BrieyaTyieHue Ha Herenu, i OH npeaso-
Kus1 Menjiento npooJXuTh paboTy na 6ospiiem
YUCHIE DK3EMIUIAPOB ropoxa. Meunjgenbs k 3TOMY
BpPEMeHH TpoBen HabmroneHue yxe Ha 13 000 pac-
TEHU# TOpOXa U Tenepb MBITAJICH HOBTOPUTEL paGo-
Tl Heremm Ha sicrpebunke. Ho 3TH pacrenns
MaJibl, BX TpYRHO OMBUIATbL UCKYCCTBEHHO, H OHU
He rojaarcs pias pabor mo reweruke. HekoTopoe
Bpema MeHpenb ynopcTBOBAJI, HO yCIeXa He 10C-
Tir. Heresu npe u1oxuil BHIPACTHTb CEMeHa ropo-
xa B OoTanuueckom caay B Mronxene, u Meujenn
nocinan emy 140 nakeros. Opnako Herenu ue
BBRIPACTUJI 3TH CEMEHA U He cocianics Ha Meunzens,
myGJIUKYs CBOIO OCHOBHYIO paboTy B 1884 r. 3a-
6aBHO, uT0 (on HerenH, mepBbIM OTKPEIBIIHA U
ONMCAaBLIAN XPOMOCOMEI IO MHKPOCKOIIOM B
1842 r., Tak U He MOHsUT BaXHOCTH pabotr Meuge-
Jig. CBS3b MeX/y XPOMOCOMAaMU H MCH/CTIEBCKOA
HACJICICTBEHHOCTEIO Obijla YCTAHOBJICHA JIHIIL B
1914 r. B 1875 r. MmonacTeIpb 8 BpHO ObLI BTAHYT
B HaJIOrOByI0 Tax0y, 1 MeHaemo, GbiBllieMy Tpe-
JIATOM B 3TOM MOHACTBIPE, HE OCTAJIOCh BPEMEHU
Aas Habmonaenuit. Ymep on B 1884 .



I'earr u

ITocne onyOnAkoBaHAA TEOPUHA €CTECTBEHHO-
ro or6opa Yapmasa [lapBuHa OCTpbIi HHTE-
pec y4eHBIX BbI3BAN BONPOC O TOM, Kak
HACIeIyOTCS TIpU3HAKHA W Kak TOJIEpKuBa-
€TCA M3MEHYUBOCTh y nmoToMcTBa. ®on He-
TelH, 3HaMeHUTHIN Oyaromapsi csouM pabo-
TaM TI0 KJIETOUHOMY CTPOCHHUIO TKaHeH, nMpo-
BEJl OKCIIEpUMEHTH 110 CKPEUIABAHHIO HA
gcTpedbunke. batcon (Bateson) omyOimkosai
CBOU OONMIHpHBbIE HCCAETOBAHUA TIO HAC/es]-
CTBEHHOCTH W W3MeHYnBOCTH B 1894 1. I'on-
nanackuit 6otanuk I'yro me dpus obuapy-
KHJI, 4YTO HIMCHCHHBIE PACTCHHA SHOTEDSHI
NOABNAIOTCA OT HOPMANBbHBIX pacTeHu# wu,
TMO-BHAMMOMY, AAIOT MOTOMKOB TaKOTO e
TeHOTHIIA; OH Ha3BaJl 3TH BHE3aIHbIE PE3KUE
m3MeHeHns MyTamusamu. B 1868 r. [Japsun
onyOirkoBan cBoro KHUTY «3MeHeHus Xu-
BOTHBIX ¥ PACTEHHIL IO BIASHAEM O/IOMAIII-
HABAHUA, B KOTOPO# OH BBIABUHYN HICIO
NaHreHe3a, TIACHBIIYIO, YTO KaxXgas KIeTKa
TeNa BBIAEHACT MeNbYalIe «TeMMYJIbD»,
cogepxaiue uHpopManuro o Hed. «OHu
pa3sMHOXAIOTCE U COOHPArOTCsl BMeCTe B
NOYKaX U MOJIOBBIX 37eMeHTax». OgHako 10
1900 r., noxa He Nony4dIH NpH3HAHUA pabo-
1B I'peropa Mennens, reaeTuxy Henb3s ObI-
S0 yBA3aTh C TEOPHEH 3BONIONHH TyTeM
€CTECTBECHHOTO 0TOOopa # ¢ pasBHBarolmeiics
K1eTOYHOH (Hu3noIorucii.

B aroii rnaBe Oymer NMOKazaHO, KaKuM
obpazoM pabGoTel Mennens nO3BOIHIM
NPHATH K COBPEMEHHOMY NMOHUMAaHHIO Kiie-
TOYHBIX OCHOB HACIECACTBEHHOCTH, TCHETH-
9ecKHX H3MEHEHHUI 1 npuponsl rena. ['ereTu-
Ka BMeeT (QyHIAMEHTAILHOE 3HAYEHHE TpH
BCCIICNOBAaHUA TOBEACHAS >XUBOTHBIX, TNO-
CKOJILKY MHOTOE B TTOBEJCHHA OTpPEAeNseTCs
reHeTHYECKHM  CBOCOOpa3meM  JKHBOTHOTO.
INocTureyB 3akOHBI TCHETHKH, MBI CMOXEM
OOHATH TIPUPOJIY TAKOTO BIIHAHHA.

XPOMOCOMBI

2.1. EcrectBennniii 0T60p n nmoBedenne

EcrecTBennblil 0TOOp onepupyeT ¢ busu-
YECKUMH NPA3HAKAMH, HJIH eHomunom, 0co-
Ou; B YHCIO TaKHX NMpU3HAKOB BXOAAT H ee
noseieHHe. Y 0COOM MBI, KOTOpast He
TBITAETCA CIACTACH OT XHIUHHKA, MEHBIIE
MAHCOB BBIXKHUTHL, YCM Yy MBINIKM, KOTOpasg
OenaeT 3T0, a Mpllib, KOTOpasf HE HCIOJIb3Y-
eT OIaroNpHUATHYIO BO3MOXHOCTD JUISA TIOJTY-
YEHUs IHINM, TaKXKE OKAXETCH B HEBBITO[-
HOM ToJNoXeHuu. TakuMm oOpa3oM, K MpHs-
HakaM, HAMCIOIUM BAXHOE 3HA4YeHHE 1A
BBLIKHBAHAA KABOTHOTO, MbI MOXEM OTHEC-
TH HE TOJIBKO €0 MOp(OJIOTHIecKue Tpu3-
Hakd, HO H XapakTep NoBeAcHHA. boiee
TOTO, COOTHOLICHAE MEX/Iy pa3Id4HbIMEA TH-
maMd TOBEJICHAA TAKKE MOXET ObITh Bax-
HeIM. Hampumep, Mpliub, KOTOpas yaciaseT
CHHIIKOM MHOTO BHAMAHHA THILE, MOXET He
3aMETHTh NPHOIIKAIOIIETOCH XHUILHHKA, a
MBIllb, KOTOpasg CIMIIKOM OOHTCHA XHILUHHA-
KOB, MOXET YIIYCTHTH BO3MOXHOCTB JIst O~
nydends nmamd. Takue coobpaxkeHdst HaBo-
JIAT Ha [1Ba BAXHBIX BONPOCA O CBA3H MEXIY
€CTECTBEHHBIM OTOOpOM H HoBejacHHEM: 1)
KaK MOXHO ONPEACIATH HIIH IpOAEMOHCTPH-
pOBAThL 3HAYCHHUE ISl BBDKUBAHHA KOHKPET-
HBIX THIIOB TMOBeAcHUA? 2) CylecTByeT Id
[ )KUBOTHOTO HAWNYYIIHH crtocod pacnpe-
JICIATh CBOE BpEMsI MEXy pPa3sludHBIMHA BH-
[ilaMd aKTUBHOCTH, BO3MOXHBIMH IIpH HaH-
HeIx ycrnosuax? Ha mepBbiit u3 3THX BOmpo-
coB Mbl OTBETEM B pasa. 6.1. Bropoit
BOTIIPOC HECKOJIBKO CHOXHee W OCBEIaeTCs
B Il 24.

3¢ ¢eKTUBHOCTE ecTeCTBEHHOTO 0TOOpa B
A3MEHAIONIUXCA TOMYJISIHASIX 3aBHCAT OT
CTENEHU, B KOTOpOU HacneAyroTcs (eHOoTH-
nH4eckde Mpu3Haku. JlapBuH 3HAM, 4TO Cpe-
IT1 HOTOMKOB OT JFOOBIX KOHKPETHBIX POJIH-
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Tenell oObBIMHO HabJFOfaeTCAd W3MEHIUBOCTH
U Hajmywe SToW HW3MEHYMBOCTH JEXKHT B
OCHOBE €ro TeOpHH, ONHAKO OH HE MOT
cka3aTh, KaK BO3HHKACT W3MEHYABOCTD.
Jlmms B 1858 1. Iperop Menzens, MopaB-
CKH#l MOHaX, Havall 3KCHEpHUMEHTHI 1O CKpe-
m@Banuo pacreHuid. OH om@call CBOH pe-
3yneTaTel B 1865 1., HO B OTHOCHTENBHO
MajOU3BECTHOM H3aHUM, U OHH TIPHBIICKIN
BHHMAaHNE HAay4yHOro Mmpa Jmis B 1900 r.,
yXe 1iocie cMepTu JfapsuHa. Menaens noka-
3aJ1, 4TO HACIEACTBEHHLIE IPU3HAKHA HE CMe-
IABAIOTCA, OHH MHCKPETHBI: MOTOMKH Ha-
cnenyroT OTAeNbHbIC YACTHIBI, KOTOpbIE MbI
Tenepb Ha3piBaeM reHamu. OTKpHITHE 3aHOBO
pabor MeHIens TpHBENO K CO3TAHUAFO
P.A. ®umepoMm u npyraMu dccnenoBaTeNd-
MH B 1930 T. TeHeTHYECKOH TEOPHH €CTECT-
BEHHOTO 0TOOpa. CornacHo 5TOH Teopud. B
OCHOBe MEXdHH3Ma JEeHCTBUA eCTeCTBEHHOTO
oTOOpa NEXHAT H3MEHYHBOCTB, CYILECTBYIO-
m@as B MOMyJAIMAX CBOOOMHO CKpeIInBalO-
IMXCH JKABOTHBIX.

ITpu u3yvennn MOBeICHAS XUBOTHBIX BaX-
HO 3HaTh, B KAaKOHW CreneHH HACIEAYIOTCH
KOHKpETHBIE TOBEACHMECKUE TIPH3HAKA. JTH
3HAHHS TIO3BOJIAIOT HAM OUCHHTH CTENCHb
neficTBug 0TO00pa HAa MOBEICHYECKHE TpH3HA-
KA H, KpOME TOTO, BBISBIAIOT pa3JIddus
MEXIy BPOXIECHHBIM H NpUOOPETEHHBIM TIO-
BEICHUEM — BOIIPOC, BBI3BLIBAFOILMHI MOCTOSIH-
Hble JUCKYCCHH C JaJIeKO HAYIUMH B ¢uno-
couro B MOJUTHKY BHIBOJAMH.

B ri. 4 paccmMaTpuBaeTcs reHeTUKA MOBE-
IenudA. J1ng Tex uenek, KoTOpbIe MBI NIpecrie-
IyeM B NaHHOM KHUTE, BAXHO MMOHAMATh, YTO
3¢ PeKTUBHOCTD BIUAHHUA €CTECTBEHHOTO OT-
6opa Ha 3BOIIONWIO 3aBUCHT OT TOTO, Ha-
CKONBKO TIOBEJEHHWE KOHTPONUpPYETCS TEHe-
THYECKU. DBONFOUHASA TOBEACHUSA OCIHOXKHAET-
Csl TeM, YTO €CTECTBEHHBIH OTOOp He BCeraa
ABNFeTCsl €MUHCTBEHHBIM BaXXHBIM MEXaHM3-
MOM. Y HEKOTOPBIX KHABOTHBIX TOBEICHYEC-
KHE MPU3HAKA MOTYT 3BONIONHAOHHPOBATH
TIPH YYaCTHU APYTHX MEXaHU3MOB; Y YEIIOBE-
Ka, B 4aCTHOCTH,— IOCPENACTBOM KyJIbTYPHOU
TIpeeMCTBEHHOCTH. OCO6H MOTYT HayYHThHCS
pa3nAYHBIM HABBIKAM, 3aUMCTBYS HX OPYT Y
npyra (cM. i1 27), u TakuMm obpa3oM rHpOp-
Man@g NepexoiuT OT OJHOTO NMOKOJECHHS K
apyromy. IloBegeHune NTHI ¥ MIIEKOMUTAIO-
IMX €CTh pe3yNbTaT CIOXKHOTO B3aHMOJCH-
CTBHA TeHeTHYeCKHX (GaKTopoB H NpHOOpe-
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TEHHOTO omnbiTa. UTOOBI pa306paThCa B 3TOM
B3aUMOJIEHCTBUH, 3TOJIOT AOJDKEH ObITH 3HA-
KOM C OCHOBAMH TE€HETHKH.

2.2. 3akonst Mengens

Bonpmyio 4HacTs 3kcnepaMeHTOoB MeHzaenn
TIPOBO/IHI HAa CaJOBOM Topoxe. B ogHoM u3
IKCTIEPHMEHTOB OH CKpecTW pacTeHus C
KpaCHBIMH [[BETKAMHA W PaCTeHHs C OeNIbIMA
UBETKAMHA: ¥ BCETO MOTOMCTBA BeTKA OKa3a-
JIACh KpacHBIMH. 3aTEM OH MPOU3BENd CKpe-
IMBaHAE MEXIY OCOOSIMH fOUYEepHETO TOKO-
JleHus u nosty4usl 705 pacreduit ¢ KpaCHbIMHU
nBeTKaMu H 224 pacTeHus ¢ OenpiMH. OTH
pe3yabTaTbl BaXXHBI B [ABYX OTHOIICHHAX.
Ipexae Bcero B mEPBOM JIoYepHEM TIOKOJIE-
HHH He ObUIO pacTeHnd ¢ GeNIbIMH NBETKAMH,
a BO BTOPOM MOKOJICHHH Tak#We pacTeHUA
6ptn. KpoMe Toro, oTHoUleHAe KPAacHBIX H
OebIX MBETKOB BO BTOPOM MOKOJNCHHU CO-
crapiusuio 3:1. JapBuH TakXke TpPOBONAI
JKCNEpAMEHTH! Ha TOpOXE M TaKXe MOJIyYII
otHowieHue 3:1. Onnako Menzgens ycTaHo-
BWJI 3TO M OpYyrde BaXKHpie OTHOUICHUA B
MHOTOKPAaTHO TOBTOPEHHBIX OKCIIEPHMEH-
tax. IloMHUMO 3TOTO, OH TOHAN NpPUAIHHY
UCYE3HOBEHHUA OJHOTO U3 pOAUTENbCKUX TH-
moB (Oenoro) cpemd MOTOMKOB IEPBOro HO-
KoJieHHSA. MeHaens NpeanoNoxui, 4To Y
KaXXJOr0 pacTeHUs TOpoXa OKPacKy nBETKOB,
Tak e Kak | Jro0oil Apyro#l mpusHak, onpe-
IensroT OBa HACIEOCTBeHHBIX (hakTopa.
OnuH ¢akTop OOMHHHMpYET Hajg JIPYTHUM,
O3TOMy KOT[Ja B PAacTeHHH TPHCYTCTBYIOT
IBa pa3HelXx (dakTopa, UBETKH MOTYT ObITH
TOJNLKO OnHOM okpacku. CienoBaTeNbHO, ¥
pacrenuii ¢ O6eIpIMHA BETKAMH UMEIOTCA 1BA
OenpIx (pakTopa, TOrAa Kak y pacTeHHH C
KpACHBIMH TBETKAMH —JBa KpacHBIX WA
Kkpacuslil 1 Genbiii hakropel. Takoil cnoco6
paccyXacHuH Mo3BONMN Menmento o0bAC-
HUTH Bce HAOIIOAaBIINECA COOTHOUICHUA TH-
oB MOTOMCTBA B CHOPMyYIHpPOBaTh 3aKOHBI
HaCJNeOBaHuSA, COBEpIIMBIIUE NEPEBOPOT B
Omonmornueckoil Hayke.

Ha ocHoBe CBOHX 3KCIIEPUMEHTOB TIO CKpE-
HEBAHUIO Topoxa MeHens Npuilell K pAay
3aKJIFOYCHMMN:

1. HacneacTBeHHOCTh TUCKpETHA, W IeHe-
THYECKH BKJIAA KaXXJIOTO pOJaUTENs OOUHA-
xoB. I'eHeTnyeckuii MaTepua OJHOTO POOH-
Tens He CMEUIMBACTCA WM HE CIUBACTCH C
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Pme. 2.1. Cxema omelToB MeHpens Ho ckpeuu-
BAaHMIO COpPTOB TOpOXa, pAa3IMYAIOIUXCS O
OKpacke LBETKOB (KpacHbie U Oennie). KpacHas
okpacka (4) moMuHupyeT Haj Genoit (a).

TeHCTHYCCKHM MaTepHaloM [Ipyroro pojau-
Tens. JuckpeTHele ¢aktopel MeHaens Tte-
nepL HA3BIBAIOT 2€HAMU.

2. JIrobo#t mpw3HAaK, NPOABIAOINANCT B
CTPOCHUHU WJIN BHEIIHEM BHE OCOOH, KOHT-
posMpyeTcs Hapol TeHOB, KaX bl H3 KOTO-
pBIX Hacnenyercs or ogHoro poaurens. Co-
BOKYMHOCTH 3THX BHEIIHUX NPA3HAKOB HA3bI-
BaeTCH peHomunom.

3. Kaxapléi reH MOXeET CyWecTBOBAaTh B
XBYX wix OoJiee anbTepHATHBHBIX (opMax,
HA3bIBaEMEBIX Tenepb adsesamu. COBOKyII-
HOCTL BCEX T€HOB OCOOHM HA3BLIBACTCHA 2€HO-
munom. TakuMm o0pazoM, TIpH JABYX aJJIEIAX
BO3MOXHBI TPH HX KoMOmHamuu. ¥ ocobw,
coiepXallleldl [gBa albTEpHATHBHBIX aJLieist
A H a, BO3MOXHEI Tpu reHoTuna: AA, aa 4
Aa. Ecnu ocoOb HeceT IOBa OAHHAKOBBHIX
ajutensA, kak B TIEPBBIX NBYX chay4dasax, TO
TOBOPAT, 4TO OCOOb 2omoO3ucomua MO JaH-
HoMYy nipu3Haky. Ecnm ocobp HeceT o ogHOH

KOTHY aNbTepHATUBHBIX ajelci, kKax B
TPEThEM cllydae, TO TOBOPAT, YTO 3TOT Opra-
HU3M 2emepo3uzomen.

4. OpuH annenp MOXET JOMUHHPOBATH
Hag Apyrum, M B 3TOM Cllyda€ HEIOMH-
HaHTHBI aJleNb HA3BIBAIOT pPeyecCusHuiM.
Homunaumuvie cenvl onpenensioT GeHOTUIT B
TOMO3HTOTHOM H TETepO3UTrOTHOM COCTOSI-
HHUsIX. PeyeccusHvie eenbr ONpeneisitoT de-
HOTHI TOJLKO B TOMO3UTOTHOM COCTOSIHMH
(puc. 2.1).

5. 3 annTepHaTHUBHLIX TE€HOB KaXIOro
pOAUTENs] MOTOMKOM HACIEAYeTCA TOJBKO
onuH. JI[pyTrylo KONHIO IOTOMOK MHOJy4aer
OT Apyroro poamTens. TakuMm obpasoM, B
mepBOM Jo4YepHeM nokoneHdd (F,) Bosmo-
JKeH TOJbKO oA#H (eHOTUT (EpBOE MOKOJIe-
HE#E, CEAYIOUIEE 32 MEXCOPTOBBIM CKpEIIH-
BaHHEM), HO OOJ€e OJHOTO BO BTOPOM [0-
yepHeM nokoJieHun (F,) (pmc. 2.1). Dtor
3aK0n  pacwjenieHus (MHOTIA Ha3bIBAEMBLH
nepebim 3ak0HoM Menoeas) NaeT B pe3yiibTa-
Te TUMAYHOE MEHENEeBCKOe OTHOLICHHE de-
HoTHnoB 3:1 (puc. 2.1).

6. Ecnu nBe wim GoJiee map T€HOB pac-
LIETUISIOTCS OMHOBPEMEHHO, TO paclpeaene-
HHE KaKoTro-JH0O0 OHOTO reHa He 3aBUCHAT OT
pacipeecHAs OCTalbHBIX. DTO Ha3blBaeTCH
3aKOHOM He3A8UCUMO20 PACNPedeeHUs 2eHO8
A emopvim 3axonom Menodeas. V3 storo
3aKOHa clegyeT, 4TO NMpU3HAKU, TIPOSBISIO-
HIHEC BMeCTe B OJHOM TOKOJICHWH, He 004-
3aTEJILHO JOJKHBI MPOSBUTBLCHA Y OJHOH OCO-
O6H B cnefyromeM NoKoneHdu (puc. 2.2).

3akonsl HacleOBaHUA MeHpens crpaBef-
JIABBI )11 MHOTHX BUZOB pacTCHUAN U XKHUBOT-
HBLIX, HO OHH BCE XE€ HE HOCAT yHHBepcalb-
HbI XxapaxTep. OZHO U3 OTKIOHEHWH OT
KJIACCHYECKOTO MEHACJIEBCKOTO  pacllerie-
HAS ABJIAETCA CHEACTBAEM BapHabellbHOCTH
CBA3W MEXIY HacleACTBEHHON CTpYKTYpOH,
HAJIA TEHOTHTIOM, H HaOJII0aeMBIMHU NpU3HA-
KaM#d, wid geHotunoM. ns OonpuimHCTBA
NIPA3HAKOB, U3YUCHHBIX MEHeneM, MOMUHH-
pOBaHHe aJbTepHATUBHOTO ayjens Oblno
nonsbiM. OgHAKO Teleph MBI 3HaEM, 4YTO
CYHIECTBYET ONpeAcNcHHBIN m@ama3oH BO3-
MOHBIX TpOsBIeHHH TeHa (puc. 2.3) # 4To
JOMUHAPOBAHUE HE BCelJa OLIBAET MOJIHbIM.

Jpyroe ocnoxxende MpoCTOH MeHOEeB-
CKOM KapTHHBl 3aKJIOYAeTCId B TOM, 4TO
JAHHBIH T€H MOXET BJIHSATH HA MHOXECTBO
pasHBIX MPHA3HAKOB. JTO SBJICHAEC HU3BECTHO
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Puc. 2.2. CxpemnBanue fAByX rnbpunoB neproro mnoxoschHus (F;) B oanoM u3 onwitoB Meunsicns Ha

ropoxe. I'aaakue ceMceHa (R) JTOMUHHPYROT HA/l MOPHIMHHCTBIMU (1), a %keTTele (V)

Kak naetiomponus. BriepBele neoTponuio B
MOBEACHAN TpPoAeMOHCTpHpoBan CrépTe-
pauT (Sturtevant) 8 1915 r. PaGortas ¢ mio-
[0BoH Mywikoil Drosophila, on oGHapyxui,
4TO CaMIbl MyX TIpEAIOYUTAIOT CIaPHBATHCH
C MyTaHTHBIMH CAMKaMH, AMEIOILAMHA OeJible
rirasa und xkenaroe Teno. Kpome Ttoro, oH
oOHAPYXHUII, 4YTO CAMKH pa3HbIX THIOB H30e-
raroT clapuBaTbCA C XKENTOTENBIMH U OeNo-
THa3bIMA caMIlaMHU. DTH pe3ynbTaThl CBsi3a-
Hbl ¢ HPOABICHUEM TIEHOTPONHH, TOCKOTIb-
Ky U y OCJIOTNa3bIX, U y KeITOTENbIX MyTaH-
TOB B Ka4ecTse NOOOYHOTO 3ddekTa HAbIIO-
[aeTCs CHIKEHHE OOIIEro YyPoOBHA aKTHBHOC-
TH. [ToCKOIBKY HOpMAaNbHBIE AKTHBHBIE CaM-
KA HMeoT TeHACHu#Io u3beraTs CamIloB,
MyTaHTHBIE CAMKHA OMJIOAOTBOPAIOTCA Hallle.
To4yHO Tak Xe, MOCKOJNBKY CaMIlbl NOJIKHBI
HaliTH CaMOK, YTOOBI CIAPHTLCH C HAMH, ¥
HEaKTHUBHBIX MyTaHTHBIX CAMIOB IaHCHI HA
ycrex HiXKe, YEM Y HX HOpMAaJIbHBIX COTIepHHA-
KOB. JIpyTHMH# CIIOBAMH, MyTaHTHBIEC T'€HBI
TUICHOTPOTIHBL, T. €. OJUH I'€H 00YCIIOBIHBAET
mposiBjlcHHe HECKONBKUX MpU3HAKOB. B CH-
Tyal#d, IJe ClapUBaHUE TPOUCXOIUT CIy-
qaiiHbIM 00pa3oM, MyTaHTHBIE MyXH OyayT
NMMHAHHPOBATHC U3 MOMyNSUUA BCIEACT-
BHE MX HM3KOH CEKCyaJIbHOH aKTHBHOCTH.
OTKJIOHEHHE OT MPOCTBIX MEHAENEBCKUX
3aKOHOB MOXET ObITh 0OYCIOBIEHO TaKXe
B3auMonelicTsueM retos. Eciu asa win 60-
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Ha/l 3€IEHbIME (1)

Jiee TEHOB ONpPeAcHsItoT OAWH NPUA3HaAK, TO B
pe3yJbTaTe WX B3aUMOJICUCTBAS MOTYT IO-
SABIATBCS. 0c00U C HOBBIM (peHOoTHOM. Ha-
npuMep, GopMa TpeOHf y [OMaMIHUX Kyp
omnpenesiercs AByMs reHamu, R u P. lomu-
HaHTHBIA TeH R [aeT po3oBuIHBIN I'peOeHb
(pHc. 2.4), a ero peunecCHBHBIN allenp r B
TOMO3HTOTHOM COCTOSHHH —IIPOCTOH  Tpe-
OcHb. JIOMHHAHTHBIA TeH P paeT TopoXoBuI-
HpI TpeOeHb, a €ro pPENeCCHBHBIN ajiens
p—npoctoii. Eciu renst R m P okaxyrcs
BMecCTe B OJTHOM T€HOTHIIE, TO B pe3yJIbTaTe
UX B3aUMOJCHCTBHA 00pa3zyeTcsi OpeXOBHU[-
Hylii TpebeHs, KOTOPHINA HE JeTEPMUAHHPYETCH
HU OJJHUM M3 3THX T'€HOB CaMOCTOATEIbHO.

Hpyras ¢popma B3auMONEHCTBHUA T'€HOB—
KOMNAEMEHMAPHOCMb 2¢HO8, B 3TOM cCllydae
T€HbI B3aMMO3aBACHMBI, H HA OJIUH U3 HUX HE
MOXET ONpeAcIuTh (PEeHOTHIMHIECKHAN TIpU3-
Hak 6e3 Opyroro. MHorga oguH reH Macku-
pyeT OCUCTBHE APYTroro. DTO SIBJICHUE HA3bI-
BAIOT MUCMA30M. JMUCTA3 TIOX0X HA JTOMH-
HUPOBAHUE, HO AOMHHHPOBAHHE BKJIIOYAECT
pa3fuyHble aJUIelIA, a 3MHUCTA3 — Pa3IHYHbIC
TEHBI.

Fen-MoaudukaTop MoXeT U3MEHATH KC-
NpECCHIo Opyroro reHa. Tak, Halpumep,
LBET IJ1a3 y YeN0BEKa ONpeAcIgcTCa B OCHOB-
HOM OfHoOU napoii reHos. I'en B gerepMunHu-
pyeT Kapme ria3za, a TeH b-romnyosle. Fe-
HoTunbl BB # Bb onpefensroT Kapue riasa,
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Puc. 2.3. I'padmueckoc npeacTasieHde dYeTbIpex
PA3IMUHBIX TUNOB JKcnpeccuu reHoB. ([To Me-
Clearn, DeFries, 1973.)

r

Puc. 2.4. Tunel rpebHs y Kyp. 4 —TOPOXOBU/IHBIIH;
b posoBuaubiii; B opexoBuaWbli; [T IHCTO-
B IHBIH.

a reHotun bb—ronybsie. OgHako Onarogaps
AEHCTBHIO TEHOB-MOIUGHUKATOPOB CYIUECT-
ByeT MHOXeCTBO Bapmamui 3THX ABYX OC-
HOBHBIX 1BETOB rja3. FeHbl-MoaudukaTopb
MOTYT BKJIIOYaTh peHoTUNHYECKOE AchcTBHE
Jpyrux TeHOB.

Ha nexotopsle hpeHOTHIIMIECKAE NpU3HAKH
4ej0BeKa, HAmpUMeEp Ha pOCT, OKa3bIBAeT
BJIAAHAE OOJBINOE YACIO T€HOB, H TMO3TOMY
TaKde MPU3HAKH LMIHPOKO BApBUPYIOT y pas-

HBIX 4JeHOB nonyisumil. Yro KacaeTrcs Ha-
HOpAMEP POCTa, TO [JaXE €CIH €TI0 Ompeaeis-
FOT BCEIO JIHIIb HECKONBKO T€HOB, TO MbI
MOXEM OXHIATh, YTO OJHH 3HaYeHHA pOCTa
OyayT MpeobnamaTe B Oonbuiell CTEMEHH,
4eM JpyrHe.

2.3. Kaerounnle OCHOBHI Hac.ie/CTBEH-
HOCTH

IIpeacraBiaeHde O TOM, 4TO PACTCHHS H
SKUBOTHBIE COCTOAT H3 KJIETOK, pa3BABANOCH
TIOCTENEHHO, BNEPBLIC BIOJHE OMpEeNCACHHO
3To Bbickaszain B 1839 r. lllsann (Schwann),
YCTAHOBHUBIIIMH CBA3b MEXIY KICTOUHBIM
CTpOCHHEM H pPOCTOM pACTeHHH H XHBOT-
HeiX. B 1840 r. dor Kénnukep (von Koelli-
ker) ycranosm1, 4TO CIEpMaTO30UABI A AHNA
TIpeICTaBAAIOT COOOM KIETKH; BCKOpE OBLIO
BBISICHEHO, YTO BCE XHBBIC TKAHH COCTOAT H3
KJIETOK.

B 1842 r. ¢on Herenu BnepBbie 3aperucr-
puposan ToT (GakT, 4TO JACIeHHE KIETKH
BKJIFOYAET JENEeHUE siipa U €0 XPOMOCOM;
onHako 6oJee NOAPoOHOE OMHCAHAE IPOIIEC-
ca [JelICHHS KJIETOYHOIO AApa emie XJIalo
YCOBEPUICHCTBOBAHHSA  MHKPOCKONMAYECKOM
TexHHKH. [lepByro MOApOOHYIO W TOYHYEO
3aMUCh O TIOBEACHHH XPOMOCOM BO BpeMst
KIETOYHOTO [JeleHHs chenanx B 1882 r.
®nemmuar (Flemming), nabarogaBmdi 3T0T
NPOIECC B KJIETKE JIMIMHKH canamanapbl. K
1885 1. Ban benenen (van Beneden) obrapy-
XHJI, 9TO XpOMOCOMBI He HU3MEHSIOTCA TIpH
MOCNIEA0BATENBHBIX KJIETOYHBIX JIeJICHHUSX.
OH 06HAPYXWI TAKXKE, HTO YHCIO XPOMOCOM
NOCTOAHHO y Kaxzgoro smma. B 1856 r.
ITpunrueiim (Pringsheim) Bnepesie HaOIO-
Jall CIHAHHE CIEPMATO30Hga C AHANEKIET-
Ko#i, no Toneko Xepreur (Hertwig) B 1876 1.
TIOHAN, 4YTO B TexX Clydasdx, Koraa B OINOJ0-
TBOPEHHOUN sifliekieTke OOHapyXUBAIOTCH
nBa A4pa, OHO W3 HUX AOJDKHO MpHHAZNE-
KaTp cepMarosouay. TakuMm obpa3om, OH
TIpEATTONIOXKHII, YTO HMEHHO XPOMOCOMBI He-
CYT TEHETHYECKHA MaTepHali, KOTOpsli mpe-
MOCTaBAsIETCA ODOUMH POAUTENSIMH B MO-
MeHT omjiogoTBopenus. Bce sTo coszgasano
SCHYIO KapTHHY KJIETOYHOrO JCNICHAA U OIl-
JOAOTBOpeHHsl, TOATOTABIMBAA [OYBY IJIA
OpicTporo BocnpuaTad paboT MeHnzaens o
HACNIeICTBEHHOCTH, KOTOpbIe BHOBb YBH/CIIH
ceger B 1900 1.
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CoMaTHyeckie KIETKH OONBIUIHHCTBA XU-
BOTHBIX OumA0udmvl, T.€. B KaXIOH KIJIETKE
cogepXarcsa ABe KOTHH XPOMOCOM OJHOTO
THHa. B coMaTHuyeckHX KieTKax 4YeloBeka
coaepxurca 46 xpomocoMm, wia 23 paznud-
Hple Tappl, a y TUIOAOBBIX MYIIEK ApO30-
bun—BoceMb XpPOMOCOM, OOpasyrolux Ye-
THIpEe pa3iu4Hbic napel. B pe3ynbTare HOp-
MaJILHOTO KJIETOYHOTO [CJICHUs!, HIH MHTO-
3a, oOpa3yroTcsl JUNIOHIHbIE KieTkd. Kier-
KH BCEX THIIOB, 32 HCK/IIOUYEHHEM TIOJIOBBIX,
KOTOpbIE JAIOT HAYAJIO MYXKCKHAM U KEHCKUM
raMeTaM — CIHepMaTO30Uay d SUIEKIIETKE,~
o0pa3yroTcs mocpeAcTBOM muTo3a. [lo-
CKOJIbKY CTIEpMATO30ug # AHUeKIeTKa, Clu-
BasiCb, 00Pa3yOT ONHY KJIETKY C ABYMs Ha-
6opaMH XPOMOCOM (IUILIOHIHYIO 3UTOTY),
KaxkJgas ramMera HeceT TOJBKO OJWH Habop
XPOMOCOM M HasbiBaeTcf eanaoudnoi. Ilo-
3TOMY Tipu 00pa30BaHUH TOJOBBIX KJIETOK
OUTIJIONIHOE YACIIO XPOMOCOM YMEHbIIaeTCs
0 TraljouJHOTO B pe3ylpTaTe Ipomnecca,
Ha3bIBAEMOTO MEU030M.

IIpu Mefio3e MPOHCXOAAT JABA CAMOCTOS-
TeJabHBIX KJICTOYHBIX nedeH#Hst. Bo BpeMs
TIEPBOTO JEJICHAA YMEHBIIAETCS YUCIO Xpo-
MOCOM, a BTOPOE AeNIeHHe TOXO0Xe Ha OObIU-
HBEIH MHTO3, 3a HCKJIIOYEHHEM TOro, 4TO
JovepHHEe KJIeTKH ramnougnsl. [1onHbIi Mel-
03, TakuM 00pa3oM, MAEcT B pedynbTarte fe-
JIeHusT OHHOW AUIUIOMIHOW KIETKH dYeThipe
ramjIouaHble. ¥V MYyXCKHX 0coOeit Bce 4eThIpe
TamIoOHgHbIE KIETkH auddepeHupyroTcs B
criepMaTo3ouasl (puc. 2.5). V XeHCKHX 0Co-
Oeit BO BpeMA IepBOTO KJIETOMHOTO JeJICHHA
00BMHO 00pa3yioTcs KJICTKA pa3HOUW Besu-
ypHel. MalleHpKkasd kieTka, KOTOpykO Ha3bl-
BaIOT MEPEuiM NOAADHBIM Heabyem, BTOpOH
pa3 MoXeT | He AenuThca. bonbmas kneTka
CHOBAa TNIpeTepneBaeT HepaBHOe [ACICHHE B
Tponecce KOTOPOTro obpa3yioTCs 8mopoe 1o-
AApHOE meabye U KieTKa, gudhepeHImupyro-
mascs B Aiiyo (puc. 2.5). IMonspHbie Tenbla
He coxpanstorci. Takum obpazom, BO BpeMs
Meiio3a y caMioB oObraHO 0oOpasyroTca de-
TLIpE CIHEPMATO30HAA CIMHAKOBOTO pa3Me-
pa, a y caMOK—o/Ho Ooplltoe AHN0 W ABa
unu Tpu HedyHKUMOHUPYIOUIHX TOJSAPHBIX
Tenbua.

Puc. 2.5. Cxema cnepMaToresesa U OOTeHe3a y
KUBOTHBLIX.
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2.4. lenorninyeckas H3MEHYHBOCTD

Amepukanckuit 6monor Mopran (Morgan)
noHs1, 4To obHapyxkeHHble ge PpuzomM my-
TAME MOTYT TOCHYXuTb CpPEACTBOM AJs
TIPOBeECHHA TEHETHYESCKUX HCCACTOBAHHM,
Hocnie mpeiBaprTENbHBIX IKCIEPHMEHTOB Ha
MBILIAX, TOJNYOAX A KPHICAX OH OCTAHOBHJICH
BHA IN0AOBBIX Mylkax Drosophila xak nam-
6oyee monmxomsmeM ob6wnekre. Ilmoposas
MYIIIKa JOCTHTaeT MONOBOHM 3pellocTH Yepes
12 cyT ¥ OBICTPO pa3MHOXAETCH, TOITOMY 3a
12 Mec MOXHO mnonyuduTs 30 MOKONCHHH,
obecnieyuB TakuM o0Opa3zoM OOHIbHBIH HC-
TOYHHK JKCIEPHMEHTANBHOIO MaTepHala.
Mopran neITancs Bel3siBaTh MyTalldH, MOJ-
Beprasi MyIleK BO3JCHCTBHIO 3KCTpEMalib-
HBIX TeMIEpaTyp, BRICOKOH paIHOaKTHBHOC-
T8 u 1p. [loHagany onbiTel ero Onumm Ges-
yCHEIHbIMY, HO B 1910 r. oH nony4un 6eno-
r;1a30T0 CaMIia B OTJHYHE OT KPacHOTJIa3bIX
y HopManbHbIX MyX. OH CcKpecTul 3TOT
€IWHCTBEHHBIR 3K3eMIUIAP ¢ HOpMAaJILHON
CaMKOH H B TEPBOM TOKOJNECHHH TTOJyIUTI
TOJIBKO KPAacHOTIa3blX MyX. OOHAKO BO BTO-
POM MOKOJIEHUH Cpeld MyX ObLIA Kak Kpac-
HOTNa3ple, Tak # Oeloriassie OCOOH.

Bckope Mopras obHapyXdn ropasno
6onpmee yncno Mytamuii. OH 3aMeTun, 4T0
6enbie rna3za BCTpeyaroTCA TOJIBKO ¥ Ocobeit
C XEITBHIM TeloM M HHKOrga y ocobel ¢
cepbIM TesloM. To4HO Tak xe MyTanus black
OBIBacT TOJBKO y 0OCOOEH ¢ 3a4aTOYHBIMEH
KpBUIBAMH, & MyTamusa ebony — TOIBKO y 0CO-
6eii ¢ po30BHIMH TNIA3aMHA. ITO MOXHO OBLIO
661 OOBACHUTSD, CBA3aB KaXIyI0 U3 MEpeduc-
JIEHHBIX TpeX Nap NMpH3HAKOB C OTIECITBLHOH
xpoMocoMOoi. TTockonbky y Op030GHILI TpH
mapsl KPYIHBIX XPOMOCOM, 3TO OOBACHEHHE
mpencTaBIgeTcs BIojiHe npueMieMbM. Kpo-
Me Toro, B 1914 r. 6slns 0OHapyXeHbI 0COOH
C M3OTHYTBIMH KpBUIbAMH, OCOOH, JHINCH-
HBIE 1J1a3, H ocobu Oe3 meTuHok. Bee 3tu
OpHA3HAKH OKa3al#uCh CHEIUICHHBIMH [PYT C
apyroM. Mopras pemun, 4T0 KOHTPOJIAPYET
HX IeH, JIOKAaJU30BaHHBIN B 4eTBEPTOH Ma-
JCHBKOM XpOMOcoMe Apo30¢mibl (puc. 2.6).

HexoTopble MyTanud, kak, HanpuaMep, Oe-
Ible TiIa3a, IPOSBIAJIACE TONBLKO Y CaMIIOB.
Moprat oOHApPYXHJI, 4TO OJHA XPOMOCOMA
y caMiuoB HEMHOTO OOJIbIIE COOTBETCTBYIO-
me#t XxpOMOCOMBI CaMOK H 4TO 3TOT JONOJ-
HATCJIBHBIA MaTeprall Hecer TeH, onpele-

Puc. 2.6. Drosophila melanogaster v ee xpomo-
COMBI.

JISIOIMHA TOJI, © HEKOTOpHIE JApYTHE TEHBI,
XapakTepHble TONBKO A camioB. Temepb
XpOMOCOMHAst OCHOBA HACJEICTBEHHOCTH
Oblila YCTaHOBJICHA.

OpHaxapl KeIToe Teno @ Oeipie riasa
Oblnd 0OHAPYXKEHBI Y pa3HBIX ocobeil. Mop-
TaH pellii, 4TO XPOMOCOMBI MOTYT pa3phbl-
BaThCH BO BpeMs Melio3a, a 3aTeM 3TH Napsl
coeuHAIOTCs B ApyroM mopsmake. Iloznnee
OH pfOKa3ajl CBOIO TpaBoOTy, B HAacTOAuIeE
BpEMs 9TO ABJICHHC HA3BIBAIOT KPOCCUHZO8€-
pom (puc. 2.7). SBnenue KpocCUHHTOBepa OKa-
3aJ10Ch OCOOCHHO TOJE3HLIM TIpH 3IKCTIEPH-
MEHTATBHOM OIpPEAesICHHd TOTO, B KaKHX
qACTAX XpOMOCOMBI OOBIMHO JIOKANH3YIOTCH
KOHKpeTHBIE reHbl. Takum obpa3om, onpese-
TSI 4ACTOTHI KPOCCHHTOBEPA, MOXKHO BBIYHC-
JATH OTHOCHTEIBHOE PaccTOSHHAE MEXy Te-
HAMH U YCTAHOBUTH WX MOPSIOK B XPOMOCO-
Me (puc. 2.7).

MyTau#d MOTYT 3aTpardsaTh OTACIbHbIE
TeHbl. XHMHYECKHHA COCTaB TEHa OOBIMHO
OYEHb TOCTOAHEH U YCTOMYUB K H3MEHEHHSM,
KOTOpHIE MOTYT OBITH BBI3BAHBI BO3ACHCTBH-
€M pa3IH4HBIX (haKTopOB OKpYyXKAIOMEH cpe-
[Ibl, TAKUX, KaK TeMIepaTypa UIH CoAepxka-
HHE ANOBHTHIX BemecTB. OmHAKO YYCHHK
Moprana Mronnep oOHapyxda, 4TO CKO-
POCTH MyTanuii MOXHO 3HAYATENHHO MOBBHI-
CHTb BO3JCHCTBHEM CHILHOH palHOaKTHB-
HOCTH, KOTOpast oObI1HO He HAOJFOgaeTcs B
€CTECTBECHHOH OOCTaHOBKE.

Iennple MyTanyu Cay4aiiHpl B TOM CMBIC-
JIe, 4TO OOBIMHO MbI HE MOXEM Y3HATH,
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Puc. 2.7. Cxema kpoccunrosepa. (ITo McClearn, 1963.)

KaKoM TeH U y Kako# ocobd OyaeT MyTHpO-
BaTb. Uallle BCETO MyTaldH BpEAHBI H OOBIU-
HO JIeTabHBI B TOMOBHTOTHOM COCTOSHHH.
Hanpumep, y AoMallHAX Kyp A3BeCTHA My-
TaHTHas (opMa, Ha3sIBaeMast creeper, y KO-
TOPOH OYeHb KOPOTKHE CKpIOYEHHBIE HOTH.
Tpd ckpelllBaHUM ABYX TakuX ocobeil y ux
HOTOMKOB OTHOIIEHHE HOPMAJBHBIX H My-
TaHTHBIX 0COOel oka3pIBacTCA paBHBIM 1:2.
310 He MpAMOE MEHACIEBCKOE COOTHOIe-
HHE — YETBEPTDh OIUIOJOTBOPEHHBIX SHUI[ TO-
MO3HTOTHBI IO TEHY creeper A He pa3BUBAIOT-
Csl, HOCKOIBKY 3TO —JieTaJdbHOEe COYeTAHHE.
TakuMm 00pa3oM, HCTHHHOE COOTHOLICHHE
HOPMAJbHBIX, MYTAaHTHBIX H JETaIbHBIX —
1:2:1, T.e. KIaccHYECKOE MEHIEIIEBCKOE CO-
OTHOLIICHAE.

Tenepb HaM HU3BECTHHI TPH UCTOYHUKA Te-
HOTUTIHYECKOH  H3MEHYHBOCTH, KOTODBIC
JapsuH c4ATan CTOJb BaXXHBIMH [JIA CBOEH
TEOPHUH IBOJIIONAHU NIyTEM ECTECTBEHHOTO OT-
6opa: 1) pexoMOuHanudA; 2) XpOMOCOMHBIE
MyTanuu; 3) TeHHbIE MyTaIldi.

2.5. I'eneTu4ecknii MaTepHa

Mengens HE ONB30BAJICT TEPMHAHOM 2€H.
OH mucan o0 BAAUMBIX (DEHOTHIIHIECKAX)
TpH3HAaKaX XHUBBIX OpraHU3MOB U MOCTYIH-
POBAJI CYIIECTBOBAHHUE 3EMEHTOB, Win (ak-
TOpOB, HACIEACTBEHHOCTH, KOTOpBIE BEIYT
ce0d KaKk OUCKPETHBIE CTUHUIIBI, HIA KOPIYC-
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kyasl. Korga B 1900 r. paborei Mennens
NPUBJEKIH BHUMAHUE HAyYHOTO Mmupa, yde-
HBIE YK€ npeanoJiarand, 4To HacleACTBEH-
HBI MaTepral COAEPXKHTCI B XPOMOCOMaX.
UHTeHCHBHBIE HCCNEIOBAaHUA TOATBEPIHIHA
BCeOOWHOCTE 3aKOHAa MeHaens, XoTd, Kak
OTMEYAJIOCH paHee, ObiIM BBIABICHBI H
dcxirodenns. B 1905 r. Barcon man aToi
obnacTd wHcclefoBaHWN Ha3BaHHE «IeHETH-
Ka», a TepMHHOM «TeH» NATCKHi OOTaHUK
Woramncen (Johannsen) B 1909 r. ma3pan
MEH/IENEBCKUE JIEMEHTBI HACIIEICTBEHHOCTH.
Horanncen ycTranoBHa TakkKe W BAXHOE pas-
JIUYAE MeXIY TEHOTUIOM H (GEHOTHIIOM.

Mopran Ha3plBan reHAMH CaMble ManeHb-
KAC eUHUIBI PEKOMOMHANUN, pacmonoXeH-
HBle Ha XpOMOCOMe, Kak Oychbl Ha HUTKE.
CuenIeHHbIe TEHBI MOTYT peKOMOHHHPOBATD
yTeM KpoccuHrosepa. I'en paccMaTpusaroT
Takke M Kak QYHKIHOHATBHYIO CIHHHUIYY, H
KaKk eadHdny MyTanud. TaxkaMm oOpaszom,
reHHas MyTanus NpeacTaBiseT coboil Mellb-
qaiilee W3MEHEHHE TeHoTuma, Onarogapsg
KOTOpoMy MeHgeTcs deHoTun. B Hadane Ha-
1Iero CToJIeTUs KOHIENIMA reHa Opuia eam-
HOW. OHAKO yClIEXaMH B TOHAMAaHUH XHMHA-
4ECKOW MpPUPOABI T'€Ha 3TO e€JUHCTBO OBIIO
HapymeHo. B paboTax Dsepu (Avery, 1944),
Yorcona u Kpuka (Watson, Crick, 1953)
OBINO TOKa3aHO, YTO TEHETHMYECKHH KOJ 3a-
mucaH Ha monekynax HHK (aezoxcupubo-
HYKJICMHOBOM KHCJIOTBI).
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Pac. 2.8. CxemaTHucckoe u306paxenue asoinon crupam AHK. Kaxpas iuens ofpasosana uepe-
IVIOMIMMICH OCTATKAMH MOJIEKy:l caxapa (iC30KcHpHbO3b) u (ocdaTHOH IPYNIbr. DTH ABE HETH
COEMHAIOTCA C.1ABBIMH CBI3SMH MEXK1Y HYKICOTHIHBIMU OCHOBAHHAME: ajeHHHOM (A), Tumunom (T).

wTo3un0M (L) u ryanunom (IN).

Monekyna JJHK cocTodT u3 AByX nenci
(puc. 2.8), kaxas #3 KOTOPLIX B CBOIO O1e-
pellb COCTOHT W3 OTICHBHBIX HYKICOMUOO8.
3TH HYKJICOTHIBI IBJISIOTCH 3IEMCHTAMH Te-
getdeckoro koma. JHK Beimonmsier ase
dyuxumu. Ona Bocipon3BoauT cebsi, obecrie-
4yuBasg HACIEACTBEHHYIO CBsi3b MEXIY MOKO-
JICHWAMH, H TpefocTapiseT HHPOPMAIKIO,
HeOOXOJHMYIO I CO3JaHUs ThICAY pa3/ud-
BHIX Geaxos. Touno tax xe kak JHK obpa-
30BaHa M3 TOCJIEHOBATEILHOCTH HYKJIEOTH-
0B, 6eJ10K 06pa3oBaH H3 HeOONBIIHAX MoOJIc-
Kyl amunokuciaom. Kaxnmas Bo3MOXHAS
KOMOHHAUKA TPeX HYKICOTHIOB (KOOOH) H3
qeThIpeX HYKJICOTHNHBIX THIOB OIpPENCIIACT
oauH 13 20 THNOB AMHHOKHCIOT (CyLIECTBY-
FOT TaKXe KOXOHBI, KOTOPBIE NETCPMHHUPY-
10T OOpBIB CHHTE3a OCIKOBOM HEMH WM He-
cyT nppyryio uidopmanmio). Cama 1elb
JHK ne mokuaer fpa, MO3TOMY CHavana
OHA TPAHCKpHOUpYETCA B Mampuunyto, UId
ungpopmayuonnyio, PHK (paOOHYKIIEHHOBYIO
KHCIOTY), KOTopas IepeMellaeTcs U3 sifipa B
OHTOIUIA3My KJIETKH, IJe HaXOMUTCsl 3amac
aMHHOKHCIIOT, W3 KOTOPBIX CHHTE3UPYIOTCH
(bynkuEoHanbHbIe Oenku. el B JaHHOM CIty-

yae npocto yyactok JHK, xoTopbli BKIIFO-
4yaeT BCIO TIOCNEAOBATEIBHOCTh HYKJIEOTH-
nos (win PHK), komupyrolix ofeH GENoK.
B xpoMocoMax Jro00ro ciaoXHo OpraHu3o-
BAHHOTO XHBOTHOTO TIOMHMO JECATKOB ThI-
Cs14 TEHOB UMEIOTCS TakKe U AJIMHHBIE y9acT-
ku JHK, xoTopsle HE KOAHPYIOT CHHTE3
Kakux-00 M3BeCTHBIX T€HHHIX MPOJYKTOB.

Fennple MyTammd MOTYT BbI3BIBATH pas3-
JIAYHbIEC THIIB Hapyienus B Monekyne JJHK.
B yacrrocTu, MOTYT MPOMCXOOUTh YTpaThHl
(menenyun) WM 3aMEHLI HYKNEOTHIOB. Ecin
Takue U3MEHEHHA NPOUCXOJAT B Havyale re-
HA, TO HAONIOAAETCA HEMpaBHIBHOE CYUTHI-
BaHHE TPHILIETOB BAOJb BCEH NENH B PE3YJIb-
TaTe 4ero obpasyercsl COBEPIMCHHO APYroH
HeyHKUHOHANBHBLIM Oenok. Ecnd BCraBka
HAM yTpaTa y4acTKa IMpOW3OLINd B KOHIE
reHa, TO Hayajo OEIKOBOH memM CTPOUTCH
MPaBHIbHO, 4 KOHEI €€ H3MEHEH TeM HIHU
uHBIM oOpaszom. Ecnu H3MeHEeHHsl He KOCHY-
JIECh AKTHBHEIX Y4aCTKOB MOJIEKYNBI, TO HE-
KOTOpble ¢¢ (pyHKIHHA MOTYT COXPaHHTHCH.
Jpyroif THI MyTauuii—3aMeHa OCHOBAaHHH,
T.€. 3aMeHa OJHOro HyKJIeoTHga APYruM, B
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pe3ynpTaTe 4ero oodpa3yeTcad HOBBIH TpHll-
JieT, KOTUPYIONIMA Apyroi 6es1oK, uid TpHUl-
JIET, KOTOpBIA pPa30pBeT AKTHUBHBIE YaCTH
nmeny. MyTramui BO3MOXHBI A B T€HaX-pery-
JATOpax, KOHTpOJHUPYIOIUX aKTUBHOCTH
JpYruX IEHOB.

XpoMocoMHblE MyTalldd BKJIOYAIOT pe-
KoMOWHaIuio TeHOB, Tak YTO OHH pacroJjia-
TaloTCA Ha XpOMOCOME B [IPYroM TNOpAIKE
U MONAA3I0T B APYTHE XPOMOCOMEL. JTOT
THI MyTamydil He U3MEHAET KOHKpETHOIO re-
Ha, HO MOXeT BIMATEL Ha cnocob obpasoBa-
HEs OeNIKOB, TMOCKOJIbKY TOPAJOK Pacloio-
XKEHUA TEHOB B XpOMOCOME — Ba>KHBIA aCIIeKT
IKCIIPECCHH TE€HOB.

Yacrorta MyTandid B OTAENBLHO B3STOM

reHe JOoBOJbHO Hu3ka. OJHAKO YUCIIO TEHOB
y 0co0H OYeHb BEJIMKO, a 4HCJIO T€HOB B
renodoHe ToMyJIAIMKH TOUCTHHE TPaAHIHO3-
Ho. [TodToMy B HENOM IO NONyJIANMUH MyTa-
OHH TIPOHCXOAAT 4YacTo, OJHAKO y Kako#
0co0H BO3HHKHET MyTamusl — OTpPEAEIeTCT
4ACTON Cclay4alHOCTBIO. B TogasnsgromeM
OONBIIAHCTBEe MyTaluy BpeAHL W BHI3LIBA-
FOT rH0eNIb 0cOOH Ha paHHUX CTaUSIX Pa3BH-
Tas. JIdb HeKoTOpble MyTalllH MO3BOIAIOT
TMIOTOMCTBY BBUKHTL. Takue MyTauu# yBelu-
4YABAIOT TEHOTHIMHYECKYIO U3MEHUABOCTD, SB-
JIFIOIYIOCH 00BEKTOM IEHCTBHA €CTECTBEH-
HOro orbopa, HO OHH He ONpeAenArOT Ha-
TIpaBJIcHHE 3BOJIOLAM.

JAJ1 3ANTOMHHAHWUA

1. JeiicTBue ecTeCcTBEHHOrO 0TOOpa 3aBUCAT OT HAJIMYMS TeHOTHITH-
4ECKOH W3MEHYHBOCTH B nonyisuud. Te ocodn, KoTopble NydIle
BCET'O NMPHUCHOCOONIEHBI K OKPYXKarollled cpede, AMEroT BO3MOXK-
HOCTb OCTaBHTHL OOJiee MHOTOYACIECHHOE MOTOMCTBO. M3Menuu-
BOCTb BO3HHKAEcT B NpOIECce MEHo3a, a TakXKe B pe3yJbTare
XPOMOCOMHBIX U TeHHBIX MYTarui.

2. B npouecce Meito3a MporcxoguT nepepacnpenesicHie reHeTHyec-
KOro Marepmajla B COOTBETCTBHH C 3akoHaMd Mennaensa. IT1o
MOXeT TIpHBECTH K MOABJICHAIO HOBBIX T€HHBIX KOMOHHAmui B

pAay MOKOJICHUH.

3. XpoMocoMHbIE MyTanud TakKe MPOACXONAT BO BpeMs MeHo3a,
HO OHH MpOHCXOAT HE CHCTEMaTHUYECKH. JTO oLIMOKA MeiHo3a,
KOTOpbIE Cy4aiHbl @ Jal0T HOBBIC TCHETHYCCKAC KOMOHMHAIIUM.

4. TeHHple MyTal@dd —3TO HW3MEHEHUA B XHMHYECKOH CTPYKType
reHa. OHU MPOHUCXOMAT PENKO U B OCHOBHOM BpEIHBI /I OCOOH.
Onuaxo B pe3ysibTaTe HEKOTOPBIX MyTanuil TOABIAFOTCA TOJE3-
HBIC HOBLIECTBA, obecmeunBaromie OCOOH 3IBOJOHUOHHBIC Mpe-

HAMYIIECTBA.

Pexomendyeman aumepamypa

Ayala F.J., Kiger J.A. (1984). Modern Genetics, 2nd edition,
Benijamin/Cummings, Menlo Park, California.
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THNBI noBeeHAA KUBOTHBIX CKJIAABIBAFOTCH
B pe3ylbTaTe CIOXHOTO B3amMONEHCTBHs
BHCLIHUX CTHUMYJIOB W COCTOSHUS BHYTpCH-
geil cpenpl opranusMa. OnHako JIF00O#H Tum
NOBeICHHA ONpeAeNseTCs TeM, KakuM 00pa-
30M JKHBOTHOE 00pabarbiBaeT NOCTyNaro-
myio kK HeMy #HbopMamiro. BayrpenHue
CACTEMBI 00paboTku uHpopMaimu hopmu-
pYIOTCs. B TIpOIECCE pa3BHTUs OT OIUIONO-
TBOPEHHOTO siiila K 3apOJBIly # B3pOCIOMY
XHBOTHOMY, 3TOT MpOIECC HA3BLIBAECTCHA OH-
mozenesom. Vzydass OHTOTEHE3, MBI MOXEM
BBIABATL CNOCOOBI B3aWMOJEHCTBAA I'eHeTH-
geckoil HHbOpMauuy u “HGOpMaIMH, TTOyY-
9CeHHOU M3 OKpY>KaIOLIEH cpelpl (MId MyTeM
Hay4eHUA), 4TO B KOHEYHOM cieTe GOpMHpY-
€T COOTBETCTBYIOIIHH THN TOBEACHUS XH-
BOTHBIX.

3.1. Onrorene3s

ITourH Bee KUBBIE OPTaAHA3MBI TOCTPOCHBI
H3 OJIHUX W TeX e BEHIECTB, IPUYEM pa3in-
9HS MEXAY BHUIAMH ONpeAeisioTCs pasiid-
YUAMH B Cocobax oObenWHEHHS 3THX OC-
HOBHBIX BellecTB. MeXaHH3MBbl, KOHTPOIH-
pyiolMe Takoe oO0benWHEHHE, U3yUeHsbl cna-
60, 0THAKO HM3BECTHO, YTO TeHbI KOHTPONH-
pYIOT pa3BuTHE, NeTEpMHHUPYs! CHHTE3 Oell-
KOB, KOTOpBIE PEryJApYIOT CIOXHYIO opra-
HH3AIUIO NIpOLECCOB OHTOTEHe3a.

OnHako 3TH perynATOpHbie O6enxu 3ddex-
THBHBI JIHIIb HACTONBKO, HACKOJIBKO pa3BH-
BaroOIMiicCA OpPraHW3M 4YyBCTBUTENICH K HH-
dopManuu, KoTopyro oHd HecyT. [lelicTBue
PEryISITOpHOH MONEKYJBl OCHOBaHO He Ha
CO3JaHUW HEKOH CHCTEMBI, COOTBETCTBYIO-
med kakoMy-TO OTpelleIEeHHOMY TNaHy, Ha-
NPOTHUB, dTa MOJEKyNa BbI3BIBAcT clicnUbdu-
9eCKyF0 peakldIo B KJeTKax, Ha TOBEpXHOC-
TH KOTOpBIX HAXOAATCs PENeNnTOphbl IS pe-

CARBHUMTHC ITOBCACHUA

TYJISTOpHBIX Mojekyn. Takum obpasom,
OTBET Pa3BUBAIOILETOCA 3apOJbIIa Ha TIPO-
OYKT peryIaTOpHOTO reHa 3aBHCHT OT BHYT-
pEHHEH OpraHA3ANUH 3apO/bIIa KO BpeMEHU
obpaioBaH#s aToro perynsropa. Kpome to-
TO. 3TOT PETYIATOP (PYHKIUOHAPYET TOIBKO
TIpH OTpEJCNICHHBIX YCNOBHAX BHYTpPEHHEH
cpelbl opraHusma. B xagectBe mpumMepa pac-
CMOTpHM CHayana HEKOTOpBIE ACMEKTHl 3M-
OproreHesa y BAAOB C OTHOCHTEJIBHO TPOC-
TBHIM MOBEJECHIECCKUM pEMEPTyapoM.
Aplysia — nuuicHHAas PakOBHHBI MOpCKas
yJIdTKa, Macca KOTOpol MoOXeT JOCTHraTh
4.5 xr. Kax Tunmuunas ynutka, Aplysia—Ha-
crosimmii repMagpoaut. OMIoZ0TBOPEHHE Y
Hee BHYTpeHHee, U OObIMHO 00pa3yroTcs we-
i, BKirodaromye o 10 u Gonee xomyiu-
PYIOIAX KABOTHHIX, IpHYEM KaXIasd yIuTKa
OTLTIOJIOTBOPAET COCEIHIOIO, B TO BpeMA Kak
cama omiojaorsopsercs Apyroi. Ilocue om-
noxoTBopeHusn Aplysia oTknampiBacT Oolee
MIUUTAOHA SAI, COCHUHEHHBIX B [IIHHHBIN
nmyp. CHavana HIHYp BBITAJKABACTCS H3
PENPOAYKTABHOTO Melika COKpallleHAeM
Ml nocliegnero. Korga mmayp gocturaer
JocTaTOYHOHW [NHHBI, yIUTKA 3axBaThIBaeT
ero KoHen B CKJIaJKy BepXHed IyOwl 4, 18H-
ras roJIOBOH B3aZd W BHEpe[, TOMOraeT BbIC-
BOOOX/ICHHIO SAHI W3 PENpPoAyKTHBHOTO
Melka (pyc. 3.1). CnenuannHag xene3a cek-
peTHpyeT KJIEHKOE BEIECTBO, ¢ HOMOIIBIO
KOTOpOTO IIHYp CKJIeHBaeTcs, obpasys 60-
Jice KOMITaKTHYIO Maccy B BHJe Oecniopanod-
Horo MoTka. HakoHen, ylIHTKa Kpenko MpH-
)KHMaeT TOJOBOM 3Ty Maccy AUl K TBEpAOMY
cybcrpaty (puc. 3.1), rac oHH B OCTaroTCA
[0 BbLIyIUIeHHA. Bceg aTa cepus mocnenosa-
TENbHBIX ASHCTBHI TIPH OTKJIAJKE AU —KECT-
KO 3a(UKCHPOBAHHBIH MOBEACHYECKHA CTe-
peotun. Bo BpeMs 3TOro mporecca y XHABOT-
HOTO yBeIUYWBAETCA 4acToTa COKpalneHHH
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Puc. 3.1. [ToBeaeune Aplisva, OTK1adbiBarolUCH sifua. JIeHT4 sun B 331UMTHOI 000.109Ke BLITATKMBACTCH
U3 TOJOBOrO NPOTOKA. BBIXOIHOE OTBEPCTHC KOTOPOro pacmo.TOXKeHo Ha 6oky Tera. »KuoTHoe
3aXBATHIBAET HTOT IUHVD B CK.IA.IKY BepXHed rvObl (¢.1e6a) ¥ MPUKPENIsiET ero k cydetaty (cnpasa). (ITo

Scheller, Axel. 1981.)

cepaua U 9acroTa gbIXaTeNbHBIX JBIDKCHHH,
OHO TIOJTHOCTBIO TIpeKpalllacT NuTaThCA | Te-
penBUTATLCA.

Illennep u Axcenp (Scheller, Axel, 1981)
OOHapyXWIH, YTO 3Ta MOCIEIOBATEIBHOCTD
[CUCTBUH KOHTPOJIMpyeTCci TeHaMH Ha pas-
HBIX YpOBHAX, Kak BO BpeMs 3MOpuoreHesa,
Taxk u B Mporecce ec ocymecTsiacHus. Kier-
KH, KOTOpBIE [aroT Hadano Bcel HepBHOM
CHCTEME aTUIH3HH, SBJIAIOTCS TOTOMKaMH He-
CKOJILKHX KJETOK, pacrnojararolmxcs B cTe-
Hke Tena 3apopsina. Ha paHHHX cramgdax
pa3BUTHA ITH TIpEOHEPBHLIC KJIETKHA CHHTE-
3UpYIOT cnenrbrIeCKuil OeIoK, Ha3BaHHLIA
2opmonom omicaaowisarus auy (ELH-egg-
laying hormone). Ilonarart, 4To Bce 3TH
TIpEAHEPBHBIE KIICTKH ABJAIOTCSA MOTOMKAMH
€AMHCTBEHHOU KJIETKH 3apoAdbplid, B KOTO-
poil peanu3yeTcst cIOCOOHOCTH COOTBETCTBY-
romero resa koguposaTh cuHre3 ELH. Bo
BCEX NPYruX KJIETKaxX 3apojbllia TakkKe HMe-
€TCs 3TOT T'eH, HO B HAX OH HE PYHKUHOHHUDY-
er. Knerxu, cunresupyromue ELH, npogon-
KAIOT JENATHCA M MEPEMEIIAFoTCA K CBOEMY
OKOHYATEILHOMY MECTOTONOKEHHIO B pa3BH-
BaroleMcs opranusme, rae nuddepeHuupy-
IOTCA B HEPBHBIC KJIECTKH B3pOCioit ocobwu.
ITosToMy y B3poCiO#W YIHUTKHA HEKOTODBIE
HEPBHBIE KJIETKH HACIEAyIOT CHOCOOHOCTB
cuntesupoBath ELH, a gpyrue—Her.

Ko BpeMeHH NONOBOTO CO3peBaHUSA BCE
9TH CHCTEMEH] YIMTKHA 3aHAMAFOT COOTBETCT-
BYIOIIICE M MECTOMONOXeHHE. B Hajpexa-
11ee BpeMs HaYnHArOT BEIpabaTeIBaThCA Mpy-
THE TOPMOHBI, KOTOPBIE U IPUBOAAT KICTKH,
cuntesupyromue ELH, B cocTosuue monnoi
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paborocnocobnoctu. Brimensromwmiica ELH
3acTaBifeT BO30YyXaaThcf cocellHHE Helpo-
HBI (T.€. B JAHHOM CJly4ae TOPMOH JCUCTBY-
€T Kak HelpoMeTuaTop). ITOT TOPMOH nup-
KyJHpyeT 4 B KpOBHU, 3aCTaBJIsAs COKpallaTh-
cA crelM(pHIECKHE MBIILICYHbIe BOJIOKHA U OCH-
CTBy#, TakuM 00pa3oM, Kak TOpMOH; B pe-
3yJapTaTe NPABONUATCH B JCHCTBUE CIIOKHBIN
KOMIUIEKC KOOPAHHHUPOBAHHOTO TIOBEACHHA
oTknazku adun. Ha mpumepe takux ¢uxcu-
POBaHHBEIX NeHCTBAH OTYETIMBO BHIHA BCS
BaXXHOCTb KOOpAAHAIMH IPOIECCOB dIMOpHO-
T€He3a, AaKTUBHOCTH TE€HOB, [ACUCTBUA
HEHpOMEAHATOPOB, HEPBOB ¥ MBI, TPHBO-
OAwel K peau3anun NoBeAcHus, cTolb Cy-
IIECTBEHHOTO OISl Pa3sMHOXCHUSA YJIATKH.

VYV aninu3ud reHbl HEMOCPEACTBEHHO KOH-
TPOJNHPYIOT Pa3BHTHE CTEPeOTHITHBIX (GOpM
nosegeHus. Y ecau redsl Ha KaKoM-TO ypoB-
He (HampuAMep, B IMOpHOTEHE3e, KOraa mpo-
HCXOMMT 33aKJIajika oOIiero miaHa CTpOcHMs)
KOHTPOJHUPYIOT CTAaHOBJICHHE TOBEACHUA B
HENOM, TO Pa3d4HbIE CPEOBBIE (HAKTOPHI
MOTYT B pa3Ho#l cTeneHH MomubrAIHpOBaTHL
T¢ “id uHble GOpPMBI NMOBEACHHA, TIOABUB-
maecs B dMOpuoreHese. DeHOTHITHUECKHA
3¢ deKT OTHHX H TeX K€ T€HOB MOXET ObITh
pa3HUYCH B 3aBHCHMOCTH OT TOTO, B KaKHX
yCIOBHUAX pa3BuBacTcad XkuBoTHoe. Hampm-
MeEp, y pakoobpazgoro Gammarus riasa
o0BIYHO KpacHoro ngsera. ®opa u Xaxcnu
(Ford, Huxley, 1927) obmapyxwiu y Gam-
marus MyTamdio, KOTOpas BJIHAET Ha CKO-
pOCTh 00pa30BaHUs TNIa3HOTO NMUTMEHTa BO
BpeMsi ONpeJCICHHOH CTaHu OHTOTEHEe3a.
Ecnu Ha 5TOH crapuyd pa3sBUTHS TEMIEPATY-



PY OKpyXaromed cpelbl TOBLICHTL 10 He-
KOTOpOTO YypOBHS, TO IJ1a3a OCTAIOTCS Kpac-
HbiM#, TIpE OoJee BBICOKHX TeMIepaTypax
OHM CTaHOBATCs IIOKOJAIHO-KOPHYHEBBIMU,
a IpH NpOMEXYTOUYHBIX TEMIIepaTypax — Ipo-
MEXYTOTHOTO IBETA. YUHTHIBAK OI'POMHYIO
CIIOXHOCTh OHOXAMHAYECKHX HPOUECCOB, TIPH-
HAMAOIWX YYacTHE B IKCIPECCHH [€HOB, B
mporieccax pocTa ¥ TubhEpeHIUPOBKH KJle-
1ok (Ham, Veomett, 1980), He mpuxoguTcs
YIHBIIATBCS, 4TO CPEAa, B KOTOPOH mpoTEKa-
10T JaHHBIE TPOUCCCHI, BIUAST HA pa3BHTHE
3TAX Kiaerok. Ilpucyume XABOTHBIM cTabu-
AM3APYIOIINE, WIH PETYIATOPHBIE MEXaHU3-
MBI B KaKO#H-TO CTENeHH HCpaBIAIOT OTKIIO-
HEeHHUs ® KOHTPOJIHAPYIOT CKOPOCTh H HAIIpas-
JIeHNe TIponeccoB pa3suTus. ViHorAa ofna u
Ta Xe CTpYKTypa WJId OQMH H TOT XE THll
OOBEJeHWS pa3BHBAIOTCA pa3HBIMH  Iy-
TAMH — ABJICHHE, M3BECTHOE MO HA3BaHHEM
wsugunapiocmev. TeM ne MeHee OTKIIOHe-
HHS 0T OOBIYHOTO MYTH pa3BHTHS HeH30ek-
HBl. B HEKOTOpPBIX Clydyasx 3TH OTKIOHEHHs
MOIyT OBITH JeTalIbHBIMHA, B JpYTUX K€ OHH
HIpHBOAAT K BOSHUKHOBEHHIO pa3nuiuil MeX-
Ay OCO0SIMH, HECYHNIMMH OIW4H 4 TOT Xe
TeHOTHII.

HekoTtopsie paHHHEE 3TOJIOTH CYUTATIH, 4TO
TeHbI HEMOCpeICTBEHHO JeTepMUHUPYIOT TIO-
Benenue. Tak, Jlopenu (Lorenz, 1965) noa-
rajl, 410 TeHETHYECKOE IeTEpMHUHAPOBAHHE
AHATOTHYHO ApXHTEKTYPHOMY HPOEKTY 3[a-
HAA. [eHeTudeckddl MpOeKT mpeacTasBiseT
coboii Hekmil TUIaH CO3JaHUAA B3POCIOTO KH-
BoTHOTO. [Ipu3HaBasi, 4TO 1JIst CTPOHTEIBCT-
Ba 37aHuUA HYXHBI KAPIHYH, pacTBOp M pa-
6ouas cuna, JlopeH onpeaenus YeTKHe pas-
JAYHS MEXY YCIOBHAMH, HEOOXOAAMBIMH
IUIS BOTUIOILCHHA NpoekTa B 3[aHWe, U WH-
dopmanelt, koTopas COAEPKUTCH B MPOEK-
Te B OT KOTOpOH 3aBUCAT XapaKTepUCTHKA
rOTOBOTO coopyxkeHud. MWccnenosatens,
KPUTHKOBaBIlHEe 3Ty TOYKY 3peHHs (HalpH-
mep, Lehrman, 1970), cyurand, yro eciau
apXUTEKTYpHBIA TpOeKT H30MopdeH CTpoe-
HHAIO, KOTOPOE OH MPEACTABISET, TO 3TOTO
Hellb38 cKa3aThb B CIy4ae TEHETHYECKOro
mpoekTa. BeAb MeXay H3MepeHHAMH, YKa-
3aHHBIMH HA ApXUTEKTYpPHOM TIpOEKTE, H
H3MEpECHHSIMH TIOCTPOEHHOTO 31aHHs  CY-
mecTBYeT OHO3HAYHOE COOTBETCTBHE, KaKo-
ro He MOXeT ObITh B OHTOreHe3e. Jlaxe ecnu
BEPHO TO, YTO B KaXIOM Te€HE 3aKOJHPOBAH

onpe/ie/ICHHbIA Kilo4eBod depMeHT, BCe Xe
3TO CHIBHO OTiHHaeTcs OT npoekra. [pen-
CTaBJeBHE O TOM, YTO HHPOPMAIMIO, TTONIY-
qaeMyio B TIpoIecce pa3BUTHA OT TI€HOB,
MOXHO OTACIHATH OT HHPOpManuu, nony4ae-
MOU 43 OKpyxarouei cpellpl, ObLIO KPHTH-
qeckd BocHpuHATO XebOom (Hebb, 1953),
KOTOpBIH cYHTad, YTO cCIpammBaTh, Ha-
CKOJILKO JaHHBIA TUN MOBEIACHUA 3aBUCHT OT
TCHETHYECKHX, a HACKOJBKO OT CPEHOBBIX
haxTOpOB,~3TO BCe pPaBHO, 4TO CIPAIUH-
BaTh, HACKONBKO IIOIIAIb OIS 3aBHCHT OT
€ro IJIHHBI, 3 HACKOJIBKO — OT IIAPHHBL.
Bonbimoi uHTepec uccnegoBaTeNelt kK usy-
YeHUIO OHTOTEHE3a TMOBeNCHHA OOBICHAICH
HX JKeJJaHHEM TIPOJEMOHCTPHPOBATE Pa3HO-
o0pa3ue myTel, MO0 KOTOPLIM pa3BUBAIOTCH
pasnuyHble TUmbl ToBeneHus. Oka3anocs,
4TO CyWIECTBYET IeNblli CNEKTP MPONECCOB,
Pa3IHYAFOIIUXCS IO BIUAHHIO HA HUX PAKTO-
POB OKpYXaroweH cpebl,— 0T OTHOCHTENBHO
HE3aBHCUMBIX O MOJHOCTHIO 3aBUCHMEIX.
Fenetuveckuii TeTepMHHUA3M PAHHHX ITO-
JIOTOB TIpUBEN K IPA3HAHUIO TOTO, 4YTO BJIHA-
HHE TEHOB W BIHAHUE OKPYXAIOIIEH cpemb
CJIOXHBIM 00pa3oM CBS3aHO [PYT C JIpYyTroM,
OHAKO CBA3b 3Ta HE Takas, KaK IoJiaraj
Jlopennn (Lorenz, 1965),—cBa3b MpOEKTa u
NOCTPOEHHOr 0 HA €r0 OCHOBE 3[1aHUA; CKopee
OHa HOCHT JIHATCHETHYECKHUM XapakTep, T.e.
Kaxkaas cTagdsi pa3sBHTHA co3dacT OCHOBY
InA chuefyrowelt cTagdu, a He Tpefonpee-
nsieT ee. Ilo muenmro bpayna (Brown, 1975),
Mpomecchl  dMATEHe3a CYMMapHO MOXHO
mpencTaBuTh clemyromuM obpazom. Haum-
Has ¢ OTUIOZOTBOPEHHOTO SAHIA, HIIA 3UTOThI
(P,), denoTun opraHmiMa BO BpeMs Cie-
ayromel craguu passutas (P,) 6ymer onpe-
JIENAThCA TeHaMH, KOTOpbIE JCTCPMAHUPYIOT
ero poct d muddepeHnApPoBKY B JaHHBIH
nepuon (G,), # ycnosuama cpensl (E;), B
KOTOpO# TpOTeKaeT pa3BUTHE; T.e€. 3WroTa
TUJTEFOC TeHBl TIFOC OKpyXaroas cpega oyayT
ompeaensATh (GeHOTHN Ha Cledyromedl cra-
TTUH:
P, +G,+E —-P,.
O®enorun (P;) Ha cieayiomel cTaguy pa3Bu-
THA OyAET ONPEICTATHCA B3AHMOIEHCTBUEM
tdbenoruma P,, reHoB G, u ycioBm#l OKpy-
xkaromiel cpeanl (E,); 310 npusener k pas-
BATUIO eHoTHNA P!

P,+G,+E,>P,.
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OTa 3anuch MOKA3bIBAET, YTO Bce TpH 3Te~
MEHTa - T€H, OKpyXarollas Cpela H HCXO-
HBIi (PeHOTHT — UTPAFOT ONMPENEICHHYIO pONb
B HOpPMAaJIbHOM pa3BuTHH. Pa3surue Moxer
JOCTHYL CIEAYIOMICH CTaiuu TONBKO B TOM
clydae, ecii pa3BHBAIOIICECH KUBOTHOE 00~
JMagaeT COOTBETCTBYIOLIMM (EHOTHHOM, ec-
JIH Yy Hero CHHTE3UPYIOTCH TIpaBHIbLHLIC TEH-~
HBIE TPOAYKTHI W €CNU YCIOBHS Cpegbl HE
BHIXOJAT 33 PaMKH ONpEACICHHBIX T'paHHII.
Ha panaux cragumax passarags (P, +
+ G, + E, - P,) cpenosoil xommonenT E;
TIpeACTaBIsAET COOOH B OCHOBHOM OHOXUMHU-~
4ecKOe OKpYKEHHE, B KOTOPOM HaXOIUTCS
pannuit 3aponsiit. Ha 6onee mosgueit cra-
muu passutus (P, + G, + E, —» P3) cpeno-
Boit KOMIOHEHT E; MoxeT OBITH MpeacTas-
JieH BemecTBaMu sitna. Ilocne BeInyniucHUAS
W3 Aina WA PoXAeHHA OKpyXaromas cpeaa
KHUBOTHOTO BKJIFOYAaeT WHPoOpMandio, Moiay-
JaeMyIO0 €ro oOpraHaMd 4YyBCTB, a Takxe
OHOXHMMYECKHE BEIIECTBA, IOJydaeMble B
mpolecce MATAaHUA H APYTHMH criocobamu. B
3TOM CHTyanH MOXET HMETb MECTO Hayde-
HHe, KOTOpOE TOCTOSIHHO BJAHAECT Ha MOBe-
nmenueckuii penotun (P,) xkuBoTHOTO.
CB#a3L MeXIy BPOXACHHBIM W TpuoOpe-
TEHHBIM MOBEJCHAEM yI00HO H3y4aTh, Cpas-
HHBaA NTEHIOB 6b1800K06b1X (Y KOTOPBIX BbI~
JMyNJIeHAe MPOUCXOAMT Ha MO3NHUX CTaIUAX
pasBUTHA) WU #meHyosbix (y KOTOPBIX BBI-
JyTleHdue AMeeT MECTO Ha paHHHX CTaausx)
BHJOB rTHIl. ECIIM CpaBHUBATH NTEHIIOB 3THX
NTHUIl Ha OJHOUW M TOU Xe CTaauul pa3BUTHA,
HANPEMEp Ha CTaOuH, KOTNa TNOABIAIOTCH
nepBLIe NIePbi, TO OKA3BIBAETCS, YTO NMTEHEN
BBLIBOAKOBOH NTHAUL HAXOAUTCA B 3TO BpeMs
elie B e, Torga Kaxk NTEHEN NTEHLOBOMH
nTanbl yxe Beutynuicia. Ko BpeMeHHn BHI-
JMYINEHASA BBIBOOKOBOH TTHIMBI MoJoaas
ITEHIOBAK HMETIa BO3MOXHOCTDb yKE MHOT O~
My Hay4quThCH, TOTJA Kak BHIBOJKOBBIA MTe-
Hem yYuaThCA emle W He HaumHal. W 4ro
0COOEHHO MHTEPECHO —Mbl OOHAPYXHIH, 4TO
BBIBOAKOBAaA NTHLA MOXeT o0lagaTh Taku-
MM BPOXJICHHBIMHU HaBbIKAMH KOTOPBIE ITEH~
HOBOM TTHIIC TMPHXOOUTCS ocBapBarTh. Ha-
npuMep, 6enoronosas BopoObLUHAT OBCAHKA,
OTHOCAIAACH K NTEHIOBLIM NTHIAM, 3ay4H~
BaeT BHAOCTICNH(PAIECKYIO NECHIO C TEPBBIX
aueil cBoeit xu3Hu B rue3ge. Hampotus,
TITHIBI, OTHOCAIINECH K BBLIBOAKOBBIM, IpO-
XOOAT paHHHE CTagWuHM pas3BUTHA B Aine U
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TIpd BBUIYIUJIEHHH YX€ 00NagaroT crnoco06-
HOCTBIO K HOpMAaJIbHO# BOKaNM3almUH, XOTH
PaHbILIC HUKOTAA HE CHBILANA 3BYKH, U3/1a-
Ba€Mble PONUTEIAMHU.

M-&I CKIOHHBI AYMaTh, YTO MPOUACXOAAINIHAE
BHYTpH fiin[a COOBITHS NPeACTaBIAIOT cobol
JAbp  (PU3AYECKHAE TMPOUECChl CO3pPEBAHUA,
WHBIMHA CJIOBAMHA, MBI CUATAEM, YTO (axTo-
PbI, BIHMAIONIUE HAa 3TOT IIPOIIECC, MTpefoIpe-
pentennl, OHAKO Mbl He JOJKHBI 3a0bIBATD,
4T0 HOpManbHast cpefa OeNoroNIoBolt BO-
pOOBUHOM OBCAHKH TakKe MpegonpeaesicHa B
TOM CMBICIIE, YTO B KpUTHYECKHIl 15 Hayye-
HHUSA TIECHE TIEpHOJ NTEHIBI B THE3AE OOBIYHO
CIBIIIAT TIECHIO CBOETO BHA.

Ha nocneayrommx CTagdsaX pa3BUTHA
P, + Gy + E; - P,. K aroit craguu Bnus-
HHE TPAOOPETEHHOTO ONbITa OyAeT 3aMETHO
KaK y NTEHNOBBIX, TaK U Y BBIBOJKOBBIX
nrdn. TloBegaeHue, KOTOpO€ HECOMHEHHO
CKJIAJIBIBACTCH MO BJIWAHAECM ONBITA, HEIB3A
Ha3BaTh «BpOXKIACHHBIM». OIHAKO 3[I€Ch €CTh
HeOONIbIIOE NPUAHIMUNHANBHOE OTJIHYHE OT
CHTyaIiH, CKJIabIBafOIeHCs Ha paHHUX CTa-
nasx pasBuTHA. CTeneHbp TpeaonpeacsieH-
HOCTH CPENOBBIX (HaKkTOPOB 3aBUCUHT B OCHOB-
HOM OT HU3MEHUYUBOCTH OKpYKAFOUIEH Cpelsl.
Buytpu siina cpema oObIMHO W3MEHAETCS
HE3HAYUTENBHO, MOITOMY MBI CKJIIOHHBI CHH-
TaThb MOBEEHAE TOJBKO YTO BBUIYNHABIIETO-
ci NITeHna BpoxAcHHbIM. OgHAKO BHE sitna
cpeda Takxe MOXeT M3MEHATLCA OYEHb He-
3HAYUTEIILHO, H 3TO 33aBUCUT OT KOJIOTHYEC-
KHX YCNOBHH, THNMYHBIX I BHAOA. TakuMm
06pa3oM, MOCTHATAILHOE MOBEICHHE TTEH-
MOBBIX NTHI] MOXET OBITH TOYHO TakK Xe
NpeaonpeaeneHo, Kak U TocTHaTaJbHOE MO-
BeACHHUE BLIBOJKOBLIX. ECIH ¢ 3BOJIIOIHOH-
HOHW TOYKH 3PEHHSA Ba’XKHO, YTOOLI pa3BUTHE
JTaBajIo KaKOi-TO KOHKPETHBIH KOHEYHBIH pe-
3yJLTaT, KaK 3TO OTYETJIMBO BUIHO B Cilydae
¢ mecHeit y BOpOObHHBIX MTHIL, TO MBI MOXEM
0XHMAATh, YTO BIUAHUE OKPYXaIOIIEH cpeabl
Oynmer TakdM, 4TOOBI obecneduTh 3TOT pe-
3yJnbTaT.

3.2. Bapsune oxpyxaromeii cpeapl
Ha moBe/IenHe

Hexotopsie GopMBI NOBECHUS TPOABIIA-
OTCS TONBKO HA ONpeAclcHHBIX CTagMAX
passutui. MHOrma Takoe MOBEICHHE Pa3BH-
BaeTcst, MO-BUAMMOMY, Oe3 xakoif Obl TO HH



Puc. 4.7. CaMka 1o:IeBoro csepyka Ha Y-obpa3-
HoM Jabupure. Ee ABIDKCHHS TO J1aOHPHHTY
10Ka3bIBAIOT, NIPU3EIBHOMY CHTHAJy KaKOTO CaM-
ua ona okasbiBaeT npennourerue. (ITo Hoy, 1974.)

ObL10 3aMETHOW TpeHuposku. Hampumep,
ro1y0d B ONpedcNicHHOM Bo3pacTe HaduHa-
FOT MaXaTh KPbUIbAMHA H HEYBEpEHHO JIETATH,
HO C IPAaKTHKOHN X jieTaTeNbHBIE CIOCOOHOC-
TH yiaydmarorca. Ognako I'poman (Groh-
mann, 1939) B craBueM Temepsr KJIacCHYEC-
KHM 3KCIIEpHMEHTE BhIpaluyBall Ipynmy ro-
ayOelh B TpyDax, B KOTOPBIX OHH HE MOTIH
ABUTATH KpBUIbsMu. [pyrasg rpynma Takoro
XKe BO3pacTa pa3prBaiach Oe3 orpaHHvIeHHN.
Korpa stu passuBaBmmecs Ha cBobone ro-
JyOH [OCTHTIH CTagud, Ha KOTOpoW OHH
MOINIA yAOBJIETBOPHTENBLHO JIETaTh, OBLIH
ocBoOOXaeHB! Tonyon u3 TpyO. Okaszanocsk,
4TO OHH TaKXE CIOCOOHBI JIeTaTh Cpa3y Ke
nocae oCBOOOXKAeHHUA. Y MyTaHTHBIX IbIT-
JAT, JHAIICHHBIX ONEpeHHus, pa3BUBAIOTCH
HOpMAaJIbHBIE  BeCTHOYNIApHBIE pedIieKcsl,
NPOABISIOIIMECS B IBVDKCHUAX KPBLUIbEB,
XOTH 3TH pedIIEKCHl COBEPLICHHO OeCTIONE3HEI
(Provine, 1981). Ha mepBelil B3TJII KaxXeTcs
OYEBH/IHBIM, 4TO TIOBEACHHE HE 3aBUCHT OT
cpenoBbix GaKkTopoB, HO He CIEAyeT CYH-
TaTh, 4TO CIMIOCOOHOCTH K MOJETy pa3BUBacT-
Csl He3aBHCHMO OT OHTOTEHETHYECKHX BO3-
MoxHOcTeidl. BeposrtHee Bce Xke, Cmocob-
HOCTb K HOJeTy 3aBHCHAT OT HEKOTOPBIX Cy-
[ICCTBEHHBIX YCNOBHIA, XOTs HAlIA 3HAHUA O
HEX ¢parmMeHTapuabt (Ham, Veomett, 1980).
CxopHblil IpEMep —BOKaId3amus y roayoeit
d JOMalllHUX KYyp, KOTOpasf BeCbMa CTepeo-
THIHA U IPOABIIAETCA Ha OTPeACTICHHBIX cTa-
auax pa3BuTyg. OHa 3aBUCHT HE OT CIYXOBO-
ro OmbITa, a OT ONpeAeTIeHHOTO TOPMOHAIb-

HOTO COCTOSHHSA, SIBIAIOMIETOCH YacThiO 00-
IIETO CO3pEBaHHA.

MHorge THOB JBAXKEHHN pa3BHBAIOTCH
IpA OYEBHTHOM OTCYTCTBHH TPECHHUPOBOK
unu npamepa (Hinde, 1970). Ognako pe-
3yNbTaThl H3YYCHHA HEKOTOPBIX (OPM MmoBe-
neHdst B 3MOpHoTeHe3e TO3BOJHIN TIPERNo-
JIOXKHTD, YTO B HHX parMeHTApHO H HEMON-
HO BKJIFOYEHBI IBWKCHHASA, KOTOPBIE, BOIMOX-
HO, BIHSIOT Ha TPOUECC Pa3BUTHA (HAIpH-
Mep, Kuo, 1932, 1967; Kruijt, 1964; Antho-
ney, 1968). B kauectse mHpHMepa Mbl pac-
cmotpuM paboty Kyo (Kuo, 1932) no pas-
BUTHIO TIOBEJCHHA Yy KYpHHBIX 3apObIICH.
Kyo neman okna B ckopiynme siima u He-
HOCPEICTBEHHO HAOIIOZAN 3a TOBEACHUEM
3apogpima (puc. 3.2). OH oOHapyXui, 4TO
3apoABIll TIOCTOSHHO TOABEPracICf BO3-
JEUCTBHIO Pas3JIMYHbIX CUTHAJIOB, BO3HHKAIO-
MX Kak BHYTpH fillla B pe3ylbTaTe €ro
COOCTBEHHOM aKTHBHOCTH, TAaK H MOCTYNaio-
UX CHapyx#d. MoxHO OBUIO HAOIIOAATH
pa3JIHYHbIC ABAXEHHA, B TOM YUCIIe HAYaJIb-
HBIE NTACCHBHBIC [IBHKCHAA IONOBLI, BBI3BaH-
HBIE COKpAaIIECHUAMHE cepAna. AKTHBHbIC NBH-
KEHHS TOJOBBI pa3BUBAIOTCA B TCUCHHE He-
CKOJIKHX TTHEH # COMpPOBOXAAIOTCA OTKpBI-
BaHHEM W 3akpbiBaHHeM kilroBa. K cemnan-
IATOMY [HIO HaONIONArOTCA NBHXECHHUA, NO-
XOX#e Ha kneBaHnde. HekoTopble nccnenosa-
TeJIU TIONIATaloT, YTO TAKAM 00pa3oM HbIILIe-
HOK YYHTCH kieBaTh (HampaMep, Lehrman,
1953; Schneirla, 1965). Opyrue (Hanpumep,
Thorpe, 1963; Lorenz, 1965) nogHEMAIOT 3Ty
uzero Ha cMex. HeszasucuMo oT Toro, uMeer
MECTO HAyYEHWE WX HeT, HE TpHXONHTCH
COMHEBATLCA B TOM, 4TO pa3BHBaOIIANCS
3apoJBII OTBeYacT Ha pa3JdYHBIE CHTHAJILI,
MNOCTYNAIOWIAE KaK W3HYTpH fMina, Tak | H3
BHEIIHEH Cpe/bl, d UTO 3TH CATHAJIB BIHAIOT
Ha 3MOpuoHansHOe pasBuTHe. Tak, Map-
rapetr Buuc (Margaret Vince, 1969) noxa3za-
J1a, YTO CUTHAJIBI, HCXOMSIIHAE OT 3apO/Ibilia,
MOTYT BIHATH HA DPA3BUTHE APYTdX AUI B
THE3/Ie, CHHXpOHH3UpYA BplUIymueHue. [or-
taubd (Gottlieb, 1971) obnapyxwun, 4ro yTH-
HbIE 3apOJbIlId HAYMHAIOT pearupoBaTh Ha
CHTHAJIBI MATEPH 34 MATH JHEH 10 BBIIyMIIE-
HHA H YTO TAKOHW ONMBIT MOXET BIHATH HA
nocneayroinee moBeacHde ytaT. OqHako Apy-
rue uccrefoBaTend (Hampumep, Hamburger,
1963) nonyuund AaHHBIE, CBUACTENILCTBYIO-
IIIHE O TOM, YTO [ABHXXCHHA Y KypHUHBIX 3a-
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Puc. 3.3, YTCHOR. CeTyIONIHIT 34 CBOCT «\Maiephio» B alllapiic. CKOHCTPY PORIHION Lot M3V UCILs
DA IHYHBIY acnek 1oB 3ancuar.enist. (Mo Gottlieh. 1971

POABILICH pa3sBUBAIOTCA TpH OTCYTCTBHHA
CEHCOpPHOU CTUMYJISUHH. H 4TO HA THIBLI JBA-
XKEHHH, KOTOpble NPOABIAIOTCH TO3JHEE B
OHTOTEHe3e, He o00A3aTeNbHO OKa3bIBAIOT
BIHSIHAE [ABHKECHHS pAHHETO 3apO/Ibllia (CM.
Gottlieb, 1970).

Uuratend, TOMKHO ObITb, MOMHAT, 4TO
TOTOMCTBO Pa3HbBIX BHIOB pa3BUBACTCA pas-
HbIME TyTaAMH. Ecnd yrsTa @ xo3nsra cno-
CoOHBI Oerats cpasy ke Mocje MOABJICHAA Ha
CBET, TO NITEHIBI Y4EPHOTO JPO3/1a U KOTATA B
9TOM Bo3pacTe OecioMomtsl. Hac He yaus-
JIAET yTBEPXKOCHHE O TOM, 4TO HAa TOCTHA-
TaJIbHOE Pa3BHTHE MOCICOHAX BIAUACT ONBIT.
Tak HOKHBI JTA MBI YAHBIATHCH TOMY, 4TO
XHBOTHOE, HAXOIALIEECH B AUIE WIK B YTpO-
Oe MaTepu U MPOXO/SIIEE TAKHUE XK€ CTAHA
oOIero pa3BUTHSA, TOABEPracTCcs BO3ICHCT-
BUIO OMpeldeiieHHbIX curHanos. [lo-BuaumMo-
My, HeT MPUHIMIHATBHON DPasHHIBI MEXIY
3aIUUTHBIMA IPHCIOCOGIECHUAMH, OKpYyKato-
UMM yTeHKa B siine, A 3aluaToNl MOJIOABIX
YEpHBIX OPO3NOB B THedme. TOYHO Tak Xe,
NO-BHAAMOMY, HEBEJIUKH TPHHIATHAILHBIE
pa3znu4Hg MeXy BIUAHHEM CpE/Ibl B TOM U B
IpyroMm ciy4ae. JIns HOpMAaJdbHOTO pa3BH-
THS HOTOMCTBA KaKAOTO BUJA BaXKHBI OIIpe-
JIEJICHHbIE THIIBI XXA3HEHHOTO ombITa. Hampu-
Mep, B3pociasf Kolika He Oyaer obnazars
HOpManbHBIM 3PEHHEM, €CITH B TEUCHHE TIEp-
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BBIX MECHIIEB KU3HA y Hee BOSHAKAIOT KaKHe-
100 HApYLICHHA B KOOPAHUHAUMHM 3pPEHHS
[IBYMS TJIa3aMH, HATIPUMED, TIpH UCKYCCTBEH-
HOM KOCOTJIA3UA UM TIPH BBLIKJIFOUCHHH KaXkK-
[IOTO TJIa3a TOOYEpEAHO (4epe3 [EHb), Tak
4T00Bl 00a rNa3’a He QYHKUHOHHPOBAJH
smecte (Hubel, Wiesel, 1965). OmmiT, KoTO-
pBIii HEOOXOAMM AJA HOPMANILHOTO pa3BH-
THA XKHBOTHOTO, Pa3/HM4€EH y PA3HBIX BHIOB.

3.3. YUyBcTBHTEABHBIE NEPROIBI
B Pa3BHTHH

HexoTopble XuBOTHBIE, TO-BHIAMOMY, 3a-
TIPOrpaMMHAPOBAHBI Ha BOCTIIPHUATHE OIpeje-
JICHHBIX aCHEKTOB Cpelbl B KOHKpeTHHIE Tie-
PHOZBI CBOETO PA3BHTHSA, HATIPEMEP OCBOE-
Hue s3bIka y 4enoBeka. Ilo cpasHeHHIO C
APYTAMH THNaMH HaydYeHHS OBJajcBaHHE
A3BIKOM  «3aNpOTPAMMHApPOBAHO» B TOM
CMBICIIE, YTO OHO TpPOHCXOTUT Oe3 KaKux-
b0 OYEBMIOHBIX TOOLIPEHU WM Hakasa-
muil. U eme mpuMep. ¥ NOTeHNOB MHOIHX
BBIBOAKOBBIX BHAOB NTHIl HaONOgaeTCA CO-
BEpIICHHO Hepa3zbopuueas NpuUBA3aHHOCTH K
IBIKYIIAMCH OOBEKTaM: TOJILKO YTO BbUIy-
TIUBINMECA YTATA KPAKBBL, OTCAXCHHBIE OT
MaTepH, OyayT cilegoBaTh 3a rpyboil Mo-
JENBbIO YTKH, Y€JOBEKOM WIH MAXE MPOCTO
AMMAKOM, MEMJICHHO ABWXYIIMMHCA OT HHX
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(pEc. 3.3). Ona npossicHAA JTOH peakuun
cregoBaHus HEKOTOpLIE pa3fipakuTeNn oKa-
3piBaroTCA Ooiee ek THBHBI, HEXETH APY-
ree (cM. pasgd. 20.3). B ecrecTBeHHOM obcTa-
HOBKe Hanbonee 3GGeKTHBHLIM pa3ipaxuTe-
JIeM ABJIACTCA MaTh, ¥ IPHOINKEHHE K MaTe-
PH 4acTO BO3HarpaXxjuaeTcst TEJECHBIM KOH-
TAaKTOM H TEIUIOM MWK THIIEH, KOTOPYIO
MaTh HaXxomuT. B JaGopaTopuu Npuss3aH-
HOCTB K MOJICJIH MOXeT ObITh YCHIICHA TIHILE-
BBIM TIOJIKPETUIEHHEM.

YeM cuibHEE y XHBOTHOTO Pa3BHBAETCH
OpUBA3aHHOCTE K OJHOMY OOBEKTY, TeM
MeHbIllE OHO HHTEpecyeTcs OPYTUMH. JTOT
NPOIECC HAYYEHAA, TTOCPEACTBOM KOTOpPOTO
OOBIYHO pa3BHBACTCH IPUBA3AHHOCTH K Ma-
Tepu, HasbIBaeTcs umnpunmunz. OH HMeeT
MECTO B TEYCHHE ONPEHCICHHOTO YyBCTBH-
TEILHOrO TMepHoda pa3BUTHA, TNPOJOTIKHU-
TEJILHOCTH KOTOPOTO MEHAETCH B 3aBUCAMOC-
TA OT BuJa @ ycnosuit cpeapl. MmMmnpus-
THHI MOXET UMeTh JONTOBPEMEHHOE BIUfA-
HEE HE TOJbLKO Ha MpHBA3AHHOCTH K HCTHH-
HEIM MM TIPUHEMHBIM pOaUTENSIM. Y MHOTHX
MIICKOTIUTAIOIMX TAKOH paHHHH OIBIT UTpa-
€T ONpeAClEeHHYIO pOoJb B TOCHEAyIOLIHX
COIUAIbHBIX OTHOIICHUNX. [lokazaHo, uTo y
pANa BHIOB NTUIl UMIPHHTHHT BJIMACT HA
NOCHeAyOIee CONMAIBbHOE MOBEICHHE (CM.
pasa. 20.5). Kopodue rosopsg, HMIpHHTHMHT —
3TO MPOUECC HAYICHHSA, KOTOPBIH HMeeT MecC-
TO Ha KOHKPETHBIX cTagusX pasBUTHA H
KOTOpBI BIASET Ha TOCIEAYIOIIee MOBejle-
HHE 110 OTHOIICHHIO K pOOUTENAM, COOpaTh-
AM WM [TOJIOBBIM mapTHepaM. Eciu oObekT
NPHUBA3AHHOCTH TIpeAcTaBageT cobol Kap-

Puc. 3.4. CTaHOB/ICHUC LICCHM Yy KaHapchkud (Se-
rinus canaria). A. Tlpeanecusi: Ha COHOTpPaMme
BM/IHBl HeueTkast Gpa3supoBka M OTCYTCTBME ‘IMC-
ToTbl ToHa. b. IlonHas mecns. HANPOTHUB, paslie-
JeHd Ha pelyasphble $pasbl U HOTBI, KOTOPbIC
OTHOCHTETHLHO HIICThE U ¢BOOOIHBI OT FaPMOHMUK.
(M3 The Oxford Companion to Animal Behaviour.
1981.)

TOHHBIN AIKK, TO Y YTeHKA yCTaHaBIUBAIOT-
€A K 3TOMY AIHKY TaKHE € OTHOLIECHMSA, KaK
k ponuTento. Ecna camusr 3e6poBo#t amaan-
Hbl (Taemiopygia guttata) BbIpallUBAFOTCA
6ponsoBoit amanuHoil (Lonchura striata), 10,
CTaB B3POCIBIMA, OHA HAYHHAIOT YXaXXUBATh
3a caMKaMH# OpOH30BOW aMa[WHBI.

XoTdg Ha 3TOT THI Hay4eHHsl, BO3ZMOXHO,
OKa3bIBAET BIMAHHE MOOIIPEHHUE, OHO HE 3a-
BUCHT OT MOOINPEHHS WIH OT KaKux-JIubo
KOHKPETHBIX CIEJICTBHN MOBelIeHHA. ITO Ha-
y4eHue 3anporpaMMHpPOBAHO KaK 4acTh HOP-
MaJILHOTO TIPONEecca Pa3sBUTHA U TIPH JIFOOBIX
0OCTOATENLCTBAX CBOUCTBEHHO ONpeesieH-
HOMY BpEMCHH.

CxopHble MeXaHH3MBbl (PYyHKIHOHHPYIOT
NIpH Hay4eHHH MECHE Y HEKOTOPHIX BOPOOBH-
HeiX ntan. [lepsast DOMBITKa BOCIPOH3BECTH
NIECHIO, HA3LIBAEMYIO #pednecHell, OOBMHO
TpeANpAHUMAETCA MOJIOABIMA TNTHIAMH B
TMEpBYIO BECHY HJIH MEPBYIO OCEHb 4Yepes
HECKOJIKO MECAIEB TOCIE BbUIYIUICHHA.
[pennecHs HATTOMHHAET B3POCIYIO TECHIO
mo uMHe, BBIcOTeé M TeMOpy, HO B Hell
OTCYTCTBYIOT HEKOTOpBIE EMEHTHI 4 yKpa-
[EHHS, TUMWYHBIEC A B3POCIIOH IECHH; KPO-
Me TOro, NpeanecHs 06b19HO Ooslee M3MEHIH-
Ba U He cTOaL ToyHa (puc. 3.4). Ecnu 6eno-
TOJIOBBIX BOPOOBHHBIX OBCAHOK (Zonotrichia
leucophrys) BbIpalmi¥MBaTh B M3OJIAUMH, TO Y
HUX DPa3BUBACTCA TPENNECHA, HO CTAHOBIE-
HUST HOPManbHOH B3pOCIIOH MECHHM HE Ipo-
Hexomut. Y caMuoB 6eaorojioBoit BOpoObH-
HOM OBCAHKH, HMEFOIIUX BO3MOXKHOCTD CIIbI-
LIATH HOPMABLHYIO NIECHIO B3pOCHOTO CaMIia
B Bo3pacre ot 10 go 90 cyT, BIOCIEACTBUH
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(T.e. B BO3pacTe OKOJIO § MeC) pa3BHBAETCH
HOpMaNbHas B3pocias necHs. OQHAKO ecan
OHY CJIBIIIAT 3Ty TECHIO TONBKO OO 8-mHes-
HOrO BO3pacTa, TO HE MOTYT BIOCIEACTBAH
BocIpon3BecTd ee. TOUHO Tak JKe €ciH cam-
el 0e10r0J10BO# BOPOOHHHON OBCSHKU CJIBI-
mafau 3Ty HecHio nocie 100-mHeBHOrO BO3-
pacTa, TO OCBOUTH €e OHH yXe He MOIyT.
CrnenoBaTenbHO, CYIIECTBYET KPHUTHYECCKHIt
nmeprox Mexay Bo3pactoM 10 u 90 cyT, xor-
Ia MOJIOOBIM camiaMm OenoroyioBod BoO-
pOOBbHHOM OBCSAHKH HEOOXOOMMO CIBILATH
MecHIO B3POCJIOTO CaMna, [UIA TOro 4TOGBI
OHH B KOHII€ KOHIIOB HAYWIWJIACh HETh 3Ty
necHio (Marler, Mundinger, 1971). Taxoit xe
KpUTHUECKHH TIepHo XapakTepeH U 15 JIpy-
HX BHIOB.

Eciu 6e10r010BBIX BOPOOBHHBIX OBCSHOK
C TIOMOIIBIK) XHPYPTHYECKAX METOHOB IIH-
IMATH ClIyXa OO TOro, Kak OHH YCJbIIAT
HOPMAJIBHYIO MECHIO BO BPEMsI KPUTHYECKO-
ro mepHojia, HOpMaJjbHAsl HECHA y HUX HE
passuBaetcs. Eciia ke HX M30JHPOBATH MOC-
Jie TPOCIHYIINBAHUA HOPMATIBHOM TECHH B
KPHTHYECKOM TIEpHOjie, TO TOTAa HOpMAaJib-
Has TeCHS y HUX BCe ke passuBaercs. Takum
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obpa3oM, NTHILI, YCHBIIAB 3Ty HECHIO BO
BpEMS KPHTHYECKOTO Neproa, 3alIOMHHAIOT
ee, XKOTS ¥ He TOIT JO 8-MeCsyHOTo BO3pac-
ta. OQHAKO €CIM HX JIMIIAIOT CIyXa HOCKE
IIPOCITYINMBAaHAS HOPMAJBHOM NECHU B KpH-
THYECKOM IEpHOJE, HO OO TOTO, KaK OHH
3amO0T, HOpMallbHas B3pocjias IEeCHA Bce
paBHO He paszBuBaetrcs (Konishi, 1965). Bos-
MOXHO, OHH CIYIIAIOT CBOE IEHUE U UCIOJIb-
3y1I0T CIYXOBYIO MaMSATh, YTOOBI pa3BMBATH
TIECHIO, COOTBETCTBYIOHIYID TOH, KOTOPYIO
OHM CJBIIIATH BO BPEMS KPUTHYECKOIO IIe-
puona. Ecim 6e10ronoBbx BOFOOEMHBIX OB-
CSHOK JIMIOUTE CIIyXa IOCJE TOro, Kak MecHs
OTpENEeTHPOBAHA U MPHOOPEsIa 3aKOHYECHHBIH
BHI, Ha MeCHIO 3TO He moBimser. CiemoBa-
TEJIBHO, BO BPEMS OTPAOOTKH M COBEPINEHCT-
BOBaHHUS IECHU OHA KOOUPYETCA B APYTOM
BHIE NaMATH, BOZMOXKHO, KaK CEPHs HHCTPYK-
IIMA K TIEHHIO.

3.4. Tloseaenne MOJIOABIX KHBOTHBLIX

KuBoTHOE pPa3BUBAETCA Ha INPOTSHKEHUH
BCEM CBOEH XXH3HH M IOJDKHO OBITH XOPOIIO
aJanTHPOBAHO K OKPYXAaIoIeH ero cpeje



BCIO Xu3Hb. TaxuM 00pa3oM, pa3BuTHe OT-
peacsieHHbIX GOpM TTOBEIeHHS —3TO He TIpOC-
TO 3aJa4a KOHCTPYHUpOBaHuA Mofenel B3po-
CIOTO TOBEACHUA. Y MOJOABIX XUBOTHBIX
qaCTO HaOJIFOA€TCs NOBENEHHE, KOTOPOE HU-
xorga 6oJiee He TIPOABUICA B WX TOCIEAYIO-
me# xu3Hu (puc. 3.5). 310 noBeleHue, Kak
[paBuiIo, TpeIHa3HauYeHo A YIOBJICTBOpE-
HAA NOTPeOHOCTEH MONOJOTO KHBOTHOTIO.
Hanpumep, COCTOSHHE TpeBOTM Yy NTCHIOB
cepebpucToil yaitku npoABISETCA COBEPILCH-
HO HMHa4e, 4€M y B3POCTIbIX XHBOTHBIX. HMc-
OyTaHHLle OTEHIBI OTOEraroT Hedaleko OT
THE3/la W 3aTauBaIOTCH, MOJYAILUE H He-
nOJBUXKHEIE, CPEIM pacTuTelsHocTd. B3poc-
JpIe ke ocoOH ylIeTaroT mpods OT THE3a,
W3aBas KpUKH TpeBoTH. [ITeHnoB, KOTOpble
MeYYTCA B HCIyre, JErKO MOTyT CXBaTHTH
BOpOHBI Wiu Apyrue 4aiiku. OcraBafgch He-
TMOABMXHBIMH, OHH YCHJIHBAIOT BO3MOXKHOC-
TH 3aIUTHOM OKPACKH W yMEHBILIAIOT DHUCK,
9TO UX 3aMeTUT U CbeCT XHINHHUK.

Crernelb CXOICTBa NOBEACHHA MOJOOBIX U
B3pOCBHIX KHBOTHBIX pa3/MyHa y pa3HbIX BA-
I0B. ¥V HEKOTOpBIX, HampuMep THY (Con-
nochaetes), NeTeHLIH HAYMHAIOT CIIENOBATh
3a CTagoM YyXe 4Yepe3 HEeCKOJbKO MHHYT
nmocJie poXICHAR; B 3TOM cllydae obpa3 XKu3-
HA MOJIOABIX OYEHb MOXOX Ha 00pa3 Xu3HH
HX pogutened. V apyrux, Hanpumep 6abo-
9eK H JITYIIEK, IPOXOIAIINX B CBOEM pa3BU-
THH JUYAHOYHBIE CTaouH, o0pa3 XU3HU MO-
JOOBIX 0co6ei OTIIHYAeTCH OT oOpa3a Xu3HI
B3POCIIEIX.

JKu3HeHHBIH UK XKUBOTHOTO CyKAT Ma-
TepHUaaoM UL ecTeCTBEHHoro orbopa, mo-
ITOMY M KaXZOTO BHIA XapakTepHa CBOS
XHA3HeHHas crpaterus. W ecnu BiausHue on-
HAX TE€HOB Ha T[OBEACHHE MPOABIAETCA C
caMoro Hayajla pasBUTHSA, TO AEHCTBHE NpY-
THX OCYIIIECTBIAETCA C OONBIIOH 3a0ePKKOH.
MonararoT, 4To Takas MO3ZHAA IKCIPECCUA
HEKOTOpBIX TEHOB OTBETCTBEHHA 3a TIPOIIECC
crapenus (Dawkins, 1976).

3.5. Bpoxjaennoe noBejgenne

BOHpOC O TOM, KaKO€ NMOBECACHUC CIIEAYECT
CYHTATh BPOXICHHBLIM, JOJIO ObLIT npeamMe-

ToM criopoB. TepMuH «BpOXZCHHBIH» AMEET
MHOXECTBO 3HAYEHUH, KOTOPhIE HEOOXOIH-
MO pasnuyaTe. PanHue 3TOJOTH CUATAIIH,
4YTO BpOXICHHOE MOBENCHUE TIPeloINpeee-
HO HACleICTBEHHOCTBIO, ABIACTCA HEOTHEM-
JIeMO# 9aCThEO IPUPO/Ibl ]KUBOTHOTO H TTOTO-
My HE 3aBUCHT OT MHIMBHIyaJIbHOTO ONBITA.
Tak, Jlopenu (Lorenz, 1939) cyurtaer, 4to
HOBEICHYECKUE TPU3HAKH HACNEICTBEHHBI,
3aKpelUIeHB HHIWBHIyallbHO H, ClefoBa-
TeNbHO, HX MOXHO aHaNH3upoBaTh C 3BOJIO-
UOHHBIX NTo3unHi. Toyro Tak xe Tunbepren
(1942) roopuT 006 HHCTUHKTHBHBIX ICHCTBH-
X KaK O Ype3BbIYaiiHO CTEPEOTHIHO CKOOP-
JUHAPOBAHHBIX ABWXKEHHAX, HEHPOMOTOp-
HbIi anmapaT KOTOPBIX MOJHOCTBIO BKIIFOYA-
€TCst B HACNeJCTBeHHYIO KOHCTHTYUHIO KH-
BOTHOTO.

AT B3rIAAB O0OCHOBAHHO KPUTHKOBA-
nd Jlepman (Lehrman, 1953) # pgpyrue
UCCNENOBATENH, CUATABIIAC WX CIHAIIKOM
KOCHBIMHA, BKJFOYAIOIIAMH HAUBHYIO HICIO
TeHETHYECKOTO JeTepMUHA3MA MU CeMaHTH-
4ecK# 3amyTaHHeM#. CTporoe pasrpanmde-
HHE BpOXICHHOTO W NMPHOOPETEHHOro MoBe-
NIEHAS HE MOXET yIOBJICTBOPHTH 3TOJIOTA,
TOCKONIBKY Ha MHOTHME aCHEKTH MOBETCHHUS
BIHAIOT W TeHeTuyeckue GakTopbl, # UHIH-
BUAyaJbHBIN OIBIT.

IpeacraBnenne o0 TOM, 4YTO TEHBL OHpele-
JIAFOT TOBeleHNE, HAHUBHO, TaK KdK B reHax
HE MOXET COAEPKATHCA NOApoOHOH HHbpOP-
Manud A1 KOHKPETHBIX BUIOB MOBCICHUA.
Tedpl MOTYT BIHATH Ha TPOHECCHI pas-
BUTHS Pa3sHLIMA TYTAMH, HO Ha 3TH Xe
Tiporiecchl BIUAIOT cpefosble pakTopsl. Kak
MBI yXKe BUJEIIH, TeHbl He MOTYT IIpenomnpe-
JeNsaTh T€UCHUE OHTOTeHe3a HE3aBHCHMO OT
oKpyXarome#l cpeapl, B KOTOpPOH MpPOUCXO-
OuT pasBdTde. Jns wuccnepoBaTeNel, H3y-
qaollluX TOBEACHHE, yAOOHO HCMONB30BaTh
TEPMHH 8PONCOCHHOe HO8edeHue KaK COKpa-
HIeHAe A1 0003HAYEHUA «IOBEACHHs, KOTO-
poe pa3BhUBacTCsH 0Oc3 OYECBHAHOTO BIIHAHHA
OKpYXXaomeH cpelip». B TakoM ke cMBICTIE
MBI # OyleM ynoTpebGnaTp €ro B 3To#H
KHHATE.
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JJ1A 3AIIOMVHAHNW A

1.

Pa3sutue ocobu OT 3apoasliia 0O B3pOCIOro OPraHM3Ma BKIIO-
YaeT MHOXECTBO B3aUMOJEHCTBHI MeX Iy TeHeTHYECKHM ammnapa-
TOM KHBOTHOTO H €0 OKpYXarollel Cpegol. ITo B3aUMOAEHUCT-
BHE TIpEANIONATaeT, YTO Kak1asg CTagust pa3BUTHUSA CIYXHUT OCHO-
BOH [u1A mocnegyrolieil. ITOT Npouece Ha3plBaeTCA SIMHTEHEIOM,
Binsinue oKpyxaroiled Cpenbl HA pa3BATHe Hauboliee BaXXKHO
cpasy ke Tocjle poXACHHA WIH BLUIYNIECHHSA, OZHAKO OHO Cy-
IIECTBEHHO ¥ Ha JPYTHX CTauaX [ponecca pa3sBUTHA. Y CI0BH, B
KOTOPBIX pOAUTENH BBIpAIUBAIOT ICTEHbIIICH, OOBIMHO NpeaHa3-
Ha4eHsl 1A 3a1UdTH] JeTeHbIIICH OT HeONaronprsATHOTO BIMAHHA
OKpyXarolled Cpeasl.

Js MHOTHX BHAOB XapaKTePHbI NEPHOABI B pa3BUTHH, KOIOa
0CO0bL IyBCTBHTENbHA K ONpe/cICHHBIM THUNAM BIUSAHAA H3BHE.
To, 4yeMy kUBOTHOE Hay4aeTCs BO BpeMs 3TOT0 4yBCTBUTENBHOTO
neproaa, oObBIMHO COXpaHACTCA HA NMPOTSKEHHH BCed €ro Oanb-
HEHINEH KU3HH.

MononpM XuBOTHBIM 4acTO CBONUCTBEHHO MOBEAEHUE, KOTOPOE
MO3BOIAET WM COOTBETCTBYIOMIAM 00pa3oM peardpoBaTh Ha
pa3n@YHble pa3/ipaXUTeNd, HOCTYIAONIHE W3 OKpYXAFoIeH cpe-
Obl, TaKie, Kak TMOABICHUE XHUINHHKA HIIH POIMTENEH C MUILEH.
OTo THMAYHOE FOBEHUILHOE NOBeACHHE yTpaudBaeTcs BO B3poc-
JIOM COCTOSIHAH.

Jnis moBeeHus, KOTOpOE HMEET MeCTo De3 OUEBUIHOTO BIHAHHSA
OKpy’Xarorel cpe/ibl, yI00HO HCIONb30BaTh TEPMUH «BpOXKICH-
HbIi», HE 3a0bIBast IPA STOM, 9TO (PAKTOPLI OKPYXKAIOIIEH Cpe /bl
B KaKO{-TO CTENEHH BIUSIIOT Ha BCS MOBEJEHHE B MEJIOM.

Pexomendyemana aumepamypa
Bateson P. P.G., Klopfer H. (eds.) (1982). Perspectives in Ethology,

v. 5, Ontogeny, Plenum, New York.



Yapns JapBHH, HECOMHEHHO, UHTEPECOBaJI-
Cf, CymeCTByeT JHM CBA3b MEXIy HACIel-
CTBEHHBIMHU (pakTOpaMH M TIOBEHEHHEM, O]I-
HAKO NTHOHEPOM B 3Toi obnacTe Hayku Obin
Apyro# BHyK Opasma [apsuna—®pa3Hcuc
IanbToH. «IIpoucxoxaeHue BuIOB» MOOY TH-
10 I'ansToHA TOCBATHTH OCTATOK CBOEH XKH3-
HA W3YYCHHUIO HACNEJOBAHHA TICHXHYCCKHX
ocobennocreii. B 1869 r. I'ansron onybnum-
xoBan KHHTY «HacneacrseHHas TeHHaIb-
HOCTL: HCCIEAOBaHHE e¢ 3aKOHOB W 3Hade-
gAc». OH CUMTajd, YTO JIFOIAH BBIAAOIHAXCA
YMCTBEHHBIX CIIOCOOHOCTeH waile oOHapy-
KHBAIOTCA CPENd pOJICTBEHHAKOB TaKUX K€
BBLIAIOIIUXCA JIIONCH, YeM Cpelld HaceNeHUus
Boodme. He umess kakoro-mabo ynoBleTBO-
PHTEILHOTO MeTO/1a, MO3BOJISIONIETO ONEHHU-
BaTb YMCTBEHHbIE crocobnoctu, ['anbToH
nojarajicst Ha mokasaTenb pemyTaiyH, «pe-
gyTanud JuAepa OOmECTBEHHOIO MHECHHA,
m300peTaTeNs, uelloBeKa, Neped KOTOpHIM
MHpP OCO3HAaHHO CYHUTAaeT cebst B OOJBIIOM
aoary» (Galton, 1869). On npoaHau3upo-
BaJI poOCIIOBHBIE MouTH 300 ceMel, B KOTO-
PBIX ObLIA BBIJAIOIIUECH CyIbH, FOCYyIapCT-
BEHHBIC AcATENM, BOCHAYAILHUKH, TACATEIH,
VUCHBIEC, NO3THI, MY3bIKAHTHI, XYAOXHUKH W
1. A. Ero pe3ynsTarhi OKa3ajd, 4TO BHOAHO-
ro CONHANBLHOTO MOJOXKEHUA C HAHOOJbIIEH
BEPOSITHOCTBIO JTOCTHTAIOT OJIU3KHE pOJCT-
BEHHHUKHM, a MO Mepe TOTO KaK pPOACTBO
CTAHOBHUTCA MAJbILE, BEPOATHOCTH CTaTh BBI-
AAFOIIMMCS YMEHBILAETCA.

lanbToH co3HaBal, 4To, Kak MpaBuio,
BBLIAIOILUECS JIFO/IA HMEIOT OJHHAKOBBIE CO-
nAaNnbHble U GUHAHCOBBIE IpEHMYILECTBA, a
TaKXe BO3MOXHOCTH TONy4HTH OOpa3oBa-
gue. Ou CYMTan, 4TO penyTanus BblgaronuX-
cf JIoe# yKa3pIBacT Ha WX MPUPOJHBIE CIIO-
COOHOCTH W He OOyCHOBJIcHAa CpedOBbIMH
daxropamu. Utobbl 060CHOBATEL CBOH aApry-

['eHeTuka MMOBEICHUSA

MEHTHI, anbTOH yKa3sIBaj HA TO, 4TO MHO-
€ BBIAAFOILMECH JIFOAW TIPOM3OLLIA U3 Ce-
Mell HA4eM OCOOEHHBIM HE BbLIOCIAFOIIMXCA.
OH mpHIEe TakXe K BLIBOAY, YTO NMPUECMHBIC
AE€TH PpUMCKUX KaTONMYECKUX Mall, KOTOpPbIE
TIONB3YIOTCA  OTPOMHBIMH  COIUATIBHBIMHA
GraraMu, COCTaBIAIOT IPYIITy MEHEE H3BECT-
HBIX JIOACH, YeM JICTH BBIOAFOINMXCH JICATE-
Jeit. FanpTOH 3aTpaThil 3HAYHTEILHBIE YCH-
JIAA, 4TOOBI YNYUIIHMTEH CIOCOOBI ONEHKH TICH-
XH4yeckux XxapakTepuctuk. OH pazpaboran
METOAUKH [JI OUCHKH OCTpOTHl OOOHSAHHA,
OCAI3aHMA W 3peHUs W I OHEHKH pocTa U
Beca, BpeMeHH peakiui 1 o0beMa maMaTa. B
CTaTHCTHKE OH BBEJI TIOHATHA KOPPENAIHH,
MenuaHsl u npoucHTuas. B 1883 r. on BBen
MeTOO HMCCJIEOBaHMA OJHM3HELOB IJIA BBISAC-
HeHHWS. OTHOCHTENILHOrO BIIHAHHS TeHOTHIIA H
cpenpl. O u3yuni 35 nap uaeHTHYHBIX OJH3-
HEIOB, KOTOpbIe OBIIA aOCOMIOTHO CXOXH
MIpH POXICHAUA U BOCIIUTHIBAJIUCH B OfHHA~
KOBBIX ycloBusx. [aHHble €ro aHajmsa
mokasaju, 4To HX NOBeACHYECKOe CXOACT-
BO COXpaHsE€TCH, AaXe €CH BO B3pOCIOM
COCTOSIHAH OH® XHUBYT pa3jeibHO. ['ajb-
TOHOM OBLUIH TakXe NpOaHaJTU3ZHPOBAHEI
20 map HeuIEHTHYHBIX OJIH3HENOB, KOTO-
pbie OLLIM HE CTOJIb TMOXOXH TpPH pOXKAe-
Hu#, HO BOCHOHTLIBAJIACL B OJMHAKOBBIX
ycnosuax. OH mucan:

«Hmcyna HE OCHEIIbCS OT BbIBOJA, 4TO npnpoz[a
Ype3BLIMANHO CHITBHO MpeobiasaeT HAj BOCIMTA-
HHMEM, KOTAA Pas3jIi4usl B BOCHUTAHUM HEe HPEBbI-
IarwT TOro, 4Yro OGbI‘-IHO HMEET MECTO Cpenu
H}O)Iei/'[ OAUHAKOBOIO COUMAJIbHOIO IOJIOXCHUS B
OAHOHU CTpaHe. ¥ MeHs eCTh OTACeHHs, YTO MOH
AAHHBIC, BO3MOXHO, AOKA3bIBAIOT CIIUIIKOM MHO-
roe W MOrYT BOCIPMHMMATBCS C HEIOBEPHEM,
NMOTOMY YTO CHJBHO NPOTUBOPpEUAT )KPITCﬁCKO-
MY ONBITY, COTJACHO KOTOPOMY BOCHUTaHHEM
MOXHO n00uTECa cTons Hemuororo» (Galton,
1883).
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IMocne pabotr TanpTOoHAa cTand OBLICTPO
pa3BuUBaTbCA MCCIICHOBAHHAA TE€HETHIECKON
OCHOBBI TIOBENCHYECKUX NPHU3HAKOB, OZHAKO
IO CHX TOp B 3THX HCCIEIOBAHUAX COAep-
KHTC. MHOTO TIpOTHBOpednii. B Havane Ha-
LIETO CTOJCTHS HAMOONBIINN MHTEpEC BBI3-
pal OmxesHopusM. B wacTHoCTH, paboTsl
VYorcona (Watson, 1930) ybenuid MHOTHX
MICUXOJIOTOB, 4TO pPa3BUTHE NOBEJACHHS HE
ONpeAeaseTCs TeHeTHYECKUMHA (hakTopaMH, u
TBEpALIE B3TJAABI CTOPOHHUKOB BIIHAHUA
cpenoBsiX (akTOpOB Ha TOBEACHHUE, NPHHSA-
Thle OMXEBHOPHCTaMH, OCTABAJIHChL TOCNOJ-
CTBYIOLIAMHA BILIOTh O IIECTUACCATBHIX TO-
10B. MOXHO cKa3aTh, 4TO KaK Hayka I€HETH-
Ka HoBelcHUst BEAET cBoe Hayano ¢ 1960 r.,
korma ®Oymnep u Tommcon (Fuller, Thomp-
son, 1960) omybaukoBanu kHury «I'eHeruxa
moBeAcHuR». B Hell mpencrasieHa HCTOPUS
HCCICOOBAHUN TIOBEICHAA W YMCTBEHHBIX
CIIOCOOHOCTER dYeNnoBEKa M pacCMOTPEHBI
JaHHBIE, CBAOCTEILCTBYIOIIAE O BIUAHAN Te-
HOB Ha moBeneHue. HecMoTps Ha gocratou-
HYI0 0GOCHOBAaHHOCTb NaHHBIX, MHOTHE CO-
IAONOTH U TICHXOJIOTH OCTaJIHCh MPOTHBHH-
KaMH WICH BIAAHUS TeHeTHYECKUX HaKkTOpoB
Ha MOBEJCHAE, H CIOPBI MPOAOIKATHACH (CM.
Hirsch, 1963, 1967). Haxe cerofHd HEKOTO-
pble Teopuy, OCHOBaHHBIC Ha Te€HETHYECKOH
apryMEeHTanyl, OCTAIOTCA TPOTUBOPECUHBBI-
M. B 3T0i r1aBe MBI pacCMOTpPHM JaHHBIE,
CBUJICTEIbCTBYIOIME O BIMSHUM T€HETHYEC-
KuX (DakTOpoB Ha MOBEJCHHE.

4.1. Eaunnyneie reubl H NoBeaeHne

IToserdendeckne mpU3HAKH, KOHTPOIUpYE-
MbI€ OTIACNBHBIMH TEHAMH, MOIYT OBITH
TIpeIMETOM CTPOTOro TeHeTUIECKOTO aHaH-
3a moseneHus. Knaccuyeckmit npumMep 3T10-
ro—pabora Mapraper bactox (Margaret
Bastock, 1956), n3yuaBmeit ycnoBus ycIieri-
HOTO CHAapHBaHHUs y TIoAoBOH Mymku Dro-
sophila melanogaster. 3Ta uccnegoBaTeIbHHA-
ma CKpewmmBasa ocobell, HeCymuX MyTannio
yellow (xenroe TeNo), C AMKAMHA MyXaMH B
TeueHue ceMu MokoneHul. [lonydeHnble 1aH-
HbIC CBHIETEILCTBOBAIY O TOM, YTO AUKHE
MYXH TeHEeTHYECKH CXOAHBI C HOCHTEJIAMH
MyTauma yellow, 3a HCKIIFOYEHHEM ydacTKa
XPOMOCOMEI, TJIe JIOKalnu30BaH reH yellow.
Bactok o6Hapyxuia, 4TO caMusbl, HECYILIHE
MyTauuro yellow, pexe cnapdBaroTCH C JUKH-
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MH CaMKaM#, YeM [JUKHE caMibl. ¥ XeATOo-
TeNbIX CaMIOB HW3MEHEH pHTyal yXaXuBa-
HUA, H 3TO CHKEET UX yCreX Tpu pa3MHOXe-
Hu#. OHH B MEHBILEH CTENEHH CTHMYJIHPOBa-
JIM CaMOK K CMApUBaHUIO, TaK KaK BO BpPeMs
yX@XHABAHHA CJIUIIKOM MaJIo BHOpHpOBAIIH
KpPBUIbAMH.

Poren6ronep (Rothenbuhler, 1964) mposen
TOHKHH TeHETHYeCKHH aHAJN3 THE3NOO0YHC-
TUTENLHOT O MOBENEHUS MeZOHOCHOH IYenbl
(Apis mellifera). JluuuHKA ITAX MUEN AHOTAA
norubaroT o1 OONE3HH, UMEHYEMOH aMepH-
KaHCKOM NueNIMHOW THANBIOH. UToOB moa-
TMepXKUBATh THTHCHUYECKAE YCIOBHA BHYTPH
yiIbsl, HOpMaJbsHble pPabodue M4edbl BCKpHI-
BaroT s4eHK#, B KOTOPBIX HAXOAATCst HOJNb-
Hple NHYMHKH, H ynalsioT uX. Hekoropsle
pacel TYeN, Ha3bIBacMble «HETHTHEHHYECKU-
MH», 3TOTO He genaror. CxpellleHHbIE ¢ HOp-
ManbHBIMH THTACHAIECKHMHA MHeNaM#, OHA
JAFOT HerHTHEHHYECKHX TOTOMKOB, 4TO CBH-
IETENBCTBYET O NJOMHHAHTHOCTH TOrO TIpH-
3Haka, [1p# ckpeldBaHud rHOPHIOB ¢ POIH-
TENbCKOW TUrueHu4eckod pacoit Porerbro-
Jep TmoNydun clefyronide pesynpTaTel. M3
29 oOpa3oBaHHBIX KOJIOHAI B NEBATH 3apa-
KeHHBle s4eHKH OKa3aJuCh BCKPBITBIMH, HO
GoNbHbIC THYAHKA U3 HAX yAANCHBI He OBLIH;
B MIECTH — AUCHKA HE BCKPBLIBAIMCH, HO €CIIH
AX BCKPBIBAJl SKCHePUMEHTATOP, TO MYENBI
yaansind OOJbHBIX JTHYAHOK; B BOCBMH KOJIO-
HUAX TYeNbI He BCKPBIBANH sYciKA U He
yaaIsnd JUIHHOK.

Ha ocnHoBe monyueHHBIX maHHBIX PoTeH-
Orofiep TIpeANONIOKAT, ITO BCKphIBAHHE AUe-
€K W ymalleHHe NWYAHOK KOHTpOIHPYeTCH
pasnu4HBIME TeHaMH. DTH  pe3ylbTaThl
MOXHO OOBACHHTH, MOCTYIHPYS CYIIECTBO-
BaHHE ABYX TAp aJuUlcsied, U3 KOTOPBLIX HETH-
THEHUYECKUE allieNd AOMHHAHTHBI Takum
obpa3zoM, pabouue mieisl ¢ TeHoTUniom Uu
unu UU He OynyT BCKpBIBATL 3apa)KeHHbIE
suciku, a ¢ Rr dim RR He OynyT ymanarts
JUYAHOK. Y TaIUIOWIHBIX CAMIOB ITIEN, KO-
TOpBIX HA3BIBAIOT TPYTHAMH», TOJBKO
oadH Habop xpomocoM. B 29 cempsiax Poten-
Oroniep 0OHApyXHJI ueThIpe TUNA TpyTHEH
(UR, Ur, uR, ur), XOTOpBIX OH CKPECTH]I C
TUTHEHUIECKUMH MaTKaMu (uu, rr), KaK Imo-
Ka3aHo Ha puc. 4.1. B cooTBercTBH# ¢ 3TOI
NIpOCTOH MEHAENEBCKOM CXeMOU BO3BpaTHOE
CKpeLiBaHue AaeT deThipe TEHOTHIIA B paB-
HBIX COOTHOILCHHSIX, U pe3yJbraThl, MOJy-
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Pumc. 4.1. Menjenepckas cxeMa, Ipe/UIOXKECHHAS A1 OOBICHEHUS YCTOMYMBOCTH MMYel K aMEPHUKAHCKON

myeTmHOM rHunelie. (ITo Rothenbuhler, 1964.)

YeqHbe PoTeHOIOEpPOM, CYIIECTBEHHO HE
oTamyarorcs oT Hee. Cpeld MOIHOCTBIO T'H-
THCHHUYCCKHX, YaCTHYHO TUTHCHUYCCKHUX HUIIH
NOJHOCTBIO HETUTUCHAUYECKHX PabovYHMX IMYes
Be OOHapyxeHO HU ¢u3upyecKuX, Hu PHU3HO-
JMOTHYECKUX PAa3JIWidid, XOTHA UMEIOTCS [1aH-
HBIC, YTO HEIrMrHCHUYCCKHE MMHUCJIBI BCEC XEC
MOTYT TpPOSIBIAT, THTHEHHYECKYIO AKTHB-
BOCTb, HO OYEHL peoko, u TpeOyroT nns
sToro Oonee MOITHEIX CTHMYJOB, YeM HOp-
MaJbHble. 3TO 3aCTaBISCT QyMaTh, YTO al-
nean U U u JeHCTBYIOT KaK MEPEKIFOYATENH,
KOTOPLIC 3aNyCKAIOT TIOBEJCHNUE BCKPLIBAHMUS
AYEEK MPH YCIOBHH, YTO CYLIECTBYET HEKHiA
mOpOr CTHMYJIALHA.

I'eHBI, KOTOpBIE IEHCTBYIOT KaK NEpeKIIIOYa-
TeJid, AKTUBHPYA Ipynny APYTHX TEHOB, U3-
BeCTHHI M B psne apyrux ciydaes. Hanpm-
Mep, Vv HEKOTOpHIX 0abodYek BecbMa CIOX-
HbIIl pUCYHOK KPBLIBEB HAIIOMHUHAET PUCYHOK
KPHUILEB [IPYTHX BHAOB, HECHEZOOHBLIX A
XHUHAKOB. Pa3BATAC MHMHKPHYECKOTO pH-
CYHKa KOHTPOJHPYETCS MHOXCCTBEHHBIMHU
reHaMu, HO OKAa3LIBACTCH, YTO OMpeAeisieT

MOABJICHAE PUCYHKA CIUHCTBCHHBIH reH-me-
pekirouatens (Sheppard, 1961). Enunaunsie
reHbl H3BECTHHI TakXke H y yenoBeka. IIpume-
POM MOXeET CIIy>KHTb HEMOCTATOYHOCTD JIAK-
Ta3sl, 0GHAPYXCHHAsA y HEKOTOPBIX PaCOBBIX
Ipynn (cM. pasd. 5.2). CuHTe3 NaKTa3bl KOH-
TPOJHPYETCH TEHOM C TpeMs ajesaMu—L,
/; m l,. Kak /;, Tak u /, peumeccHBHBI MO
OTHOWIEHHIO K L, a /, peneccHBeH 1o OTHO-
nieHmio K /,. V ocobeit ¢ remorunamu LL,
LI, wmu LI, nakTaza cCHHTE3HpyeTCA KakK y
B3pOCILIX, Tak U y meTeit. OCobH ¢ reHoTH-
noM /], wiu /;/, He CHHTE3WpYIOT JaKTa3y
BO B3pOCJIOM COCTOSIHHM, a 0cobu ¢ /,/, He
MOTYT €€ CHHTE3HpOBAaTh [aXe B OeTCTBE.
Bapocisie moau ¢ reHotunaMu [/, v /],
MOTYT ynoTpebNATh B IHINY TOJBKO KHCIJIO-
MOJIOYHBIE TPOOYKTHL.

4.2. XpomocoMibie MYTalHH

Pacnonoxenne u 4muciio XpOMOCOM 4acCToO
MOXHO HaOMIOJaTh HEMOCPEACTBCHHO MNOXA
MHUKPOCKOIIOM. H3BectHEI Pa3jinyHbIC THIIBI
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Puc. 4.2. Jlabupuni . Lis
U3YYCHUS  [COTAKCHCA  y
Apo30¢uIbI. MyX moMelia-
0F B MPOOHPKY cC.icBA 1
cOOHPAIOT U3 PA3HBIX ITPO-
Oupoxr cnpasa. (®oTOI1 pa-
pua Jerry Hirsch,)

XPOMOCOMHBIX MyTamui U BIUSHHAEC HEKOTO-
pPHIX U3 HEX Ha ¢enoTun. [ToaTroMy H3yuenvie
CBA3HM MEXAY NOBEICHHECM U CTPOSHUEM XPO-
MOCOM TIpecTaBifeT coOOH BIONHE NOI-
XOASINUAA MeTOI A1 UCCNETOBAHASA BIASIHAN
TeHOB Ha IOBellcHHE.

W3nro6nenHpiM 00BEKTOM Takoro Tdma
HCCICOOBaHMH ABAETCA IUI0A0Basg Mylllka
Drosophila. B xneTkax CIIOHHBIX XeJle3 JH-
YHHOK APOo30hWIsl COAEPXKATCH TUraHTCKAC
XPOMOCOMBI;, Tpenaparbl CIIOHHBIX Kenes
CPaBHHTEIIBLHO JIETKO MPUTOTOBUTDL U aHANH-
3HpoBaTh. Briepsbrle XpOMOCOMHBIH aHAJA3
MpH U3YYCHHN TOBEACHHSA ApO30¢HIbl TpH-
menmd Xupu (Hirsch) # ero xomnera. OHu
u3ydanu crpemiuenve Drosophila melanogas-
ter IBUTATHCA B HANIPABJICHHH CHJIbI 3¢MHOT'O
TNPATSKCHAS WIH NpOTHB HEro (HONOXH-
TEJIbHBIM WIH OTPUNATEJBHBIH TEOTAKCHC).
IToBe JEHYECKYIO PEAKITMIO OUM NPOBEPSIU B
BEPTHKAJILHOM  IUIACTHKOBOM  NaOHMpHHTE
(puc. 4.2), KOTOPBIHA TOTKHBI OBIIH MPEOnO-
JIeTh MYXM, HPHBJICKAEMBIC 3aTaXOM ITAILH.
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Ob6patHOMY ABHXEHHIO IPENATCTBOBAIH KO-
HycooOpa3Hble BOPOHKH B COEUHEHHSX Jia-
6upyrHTa. Bonploe YHCIO MyX 3allycKanH B
TIpoOUPKY C JIeBON CTOpOHBI JAaOHUpHUHTA U
cobrpan B cepdio TPOOHPOK cmpasa. Ta-
KAM C€HocOOOM MOXHO TpPOBEPUTH THICAYN
MyX, He Tporas @xX Ip# 3ToM pykamu. Cpeln
MyX, COOpaHHBIX B pasjIHYHbIC TPOOUPKA C
MpaBod CTOPOHBI, MOXHO OBLIO BbIJCHHUTH
MyX €O CTPOro TOJOXHTENbHBIM I'eOTaKCH-
COM, CO CTPOTO OTPUIATE/IBLHBIM T'eOTaKCH-
COM # MPOMEXYTOYHBIX. CKpelmBas MyX U3
KpaltHel BepXHell W KpaliHell HAxHeH npobu-
POK, MOKHO TOJIYIATH PACHI C MONOKATEIb-
HBIM MMM OTPHNATENbHBIM TI'€0TAKCHCOM
(puc. 4.3).

B ogHOM H3 3KCMEpHMEHTOB CpaBHHBANA
Tpu monymsiugy aposodun (Hirsch, Erlen-
meyer-Kimling, 1962). B oxnoit Benu orbop
Ha TOJIOKUTENBHLIA TEOTAKCHC, B APYroit—
Ha OTpHUATENbHBI Te0TaKCHC, a B TPeThel,
KOHTpOJIbHOMH, TONyJIAIEH IPOBOIHIOCH He-
CEIeKTUBHOE CKpeliuBaHde. MyX cKpernBa-
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IH ¢ ocoboll nuHHeH, B KOTOpo#d Oputd
pa3iHYHbIe XPOMOCOMHBIC HHBEPCHH H Te-
HuI-Mapkepbl. Y Drosophila melanogaster
HMCIOTCA 4eThIpe NMaphl XpOMOCOM, TpH Tia-
pol CONBINIMX ¥ OJHA—MalleHbKUX. ['eHbl-
MapKepbl HCIONb30BANIACh A HACHTHbHKA-
mEH Tpex OOJBbIIMX XpOMOCOM. 31O ObLIH
IXOMHAHAHTHBIE TeHbl, KOHTpPOIHPYIOLIHE
NPU3HAKH, OTYETIMBO NPOABIAIOIHECH B (he-
gorune. Crenu@ajbHas cXeMa CKpelnBaHAS
MO3BOJIIIIA HOJYIATE CAMOK, KOTOPbIe OBbIH
00 TOMO3UTOTHBI, JIHOO TIeTepO3HUTOTHLI
M0 XPOMOCOMaM, IOJISKAIIUM HCCIIENO-
BaHHIO.

DTH TPH XpOMOCOMBI MOXHO ObITIO HIEH-
THGHIHPOBATH C TOMOIIBIO TEHOB-MAapKEPOB
clefyrolllEM 00pa3oM: XxpoMmocoma X-—TIeH
y3kuxX rnas (Bar), xpomocoma Il-ren son-
HHUCTBIX KpblibeB (Cy) u xpomocoma III-
reH, 0OyCIIOBIHBAIOUIHH KOPOTKHE IIeTUHKA
(Sb). TecTupyeMyro caMKy, HECYIIYIO 3TH
MapKepsl, CKpelrBad ¢ caMiaMu OJHOH W3
HCCNIEAYEMBIX TUHAN. N4 ucnonw3oBanus B
MOCNIEAYIOIIUX 3KCIEPHMeHTax H3 MOTOMCT-
BA OTOHPAJM TOJNBKO TeX, KOTOpPbLIE HECTH
BCce Tpm TeHa-Mapkepa. [Ipd Bo3BpaTHBIX
CKpeIMBAHUAK, HCTIOJB3Ys CaMIOB H3 HC-
XOMHON HOMYJIAAN, OJNYYATIH BOCEMb BO3-
MOXHBIX TeHoTHNOB. ClegoBaTenbHO, KaX-
nast {3 Tpex OOJBIIMX XPOMOCOM I'€TEPO3H-
TOTHA HJIA TOMO3HMTOTHAa MO S-XpOMOCOME,
MOYYeHHOH OT TECTHpYyEMOH IHMHHM (5), K
KOTOpoO# npuHajulekan oTen. Ha reHoTanax

NonoxuTensHblA

Puc. 4.3. [Tokasateau, no-
JyYCHHBIE TIPH  U3YHYCHHUH
TeOTAKCUCA, Y Tpex JIMHWH
Drosophila B nabupunre,
M300paeHHOM Ha puc. 4.2.
(Mo Hirsch, 1963))

9THX BOCBMH KJIACCOB H3Y4Yalld HMHIAWUBUIY-
anpHble 3bdeKTH W B3amMOJeHCTBHE XpoO-
MOCOM.

Xupm u Jluaga Opienmeiiep-Kamsigar
(Hirsch, Erlenmeyer-Kimling, 1962) o6Hapy-
KUNH, 4TO B MONYJSIHH, Tae OTOOp He
nposoauics, xpoMocoMsl X 1 Il okaswpiBaroT
0oJbUIOEe BIWSHHE HA PAa3BHTHE TOJOXH-
TeNbHOrO reotakcuca, a xpomocoma Ili-—na
pa3BUTHE OTPHUIATEILHOTO TeoTakcuca. B
JIMHAHA, TAe TpOBOAWICS OTOOp Ha MOJOXH-
TeXbHBI r€0TaKCHC, OBIIM OOHAPYXEHB! HE-
OGonblie uaMeneHus B xpomocomax X m II,
HO xpoMocoma Il B aToM ciydae oka3biBasa
BJIMSIHAE HA Pa3BUTUC TIOJIOKHTETIHLHOTO TE0-
Takcuca. B nuHuu, KoTopas 6piia oToOpaHa
HA OTPHUIATEIBHBIA I€OTAKCHC, OTPUIATENb-
HOoe BrmusHUE xpoMocoMmsbl lII yBenwuusa-
JIOCh, TOT[a KaK HOJIOXKHTENBbHOE AelicTerE
xpoMocoM X u I Obuio Mennuie. pgpekT ot
COBMECTHOTO JICHCTBUA BCEX TPeX XpOMOCOM
ObL1 OOJIBIIIE B CNlydae OTPHUATENBHOTO Ie0-
Takcuca. DTO HeYAHBHUTENLHO, Tak KaK 00-
mas peakuus Ha ot6op (cM. puc. 4.3) CHiIb-
Hee B Clly4ae OTpHIATENBHOTO I'eOTakcuca.
OTH pe3ybTaThl MOKA3HBAIOT, YTO HOBeAc-
HHE, CBA3aHHOE C T€OTAKCUCOM, KOHTPOJIAPY-
€TCA PsOM IeHOB, KOTOPblE HAaXomsTCs BO
BCEX Tpex OOJIBIIMX XPOMOCOMAX.

XpOoMOCOMHBIH aHaJIA3 MHPOKO TpHMeHs-
€TCsl MpU U3yUEHAH pa3IUYHBIX TUIIOB IOBeE-
JNeHus. Tpo30(uiIbl, B TOM YMCIE CKOPOCTH
cllapuBaHus W IpYTHX ACTIEKTOB YXa’KUBaHHUs
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