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Cratbst nocasleHa pa3padoTKe KilacCU4ecKoi nepuogusauuu ¢pusoreHesa ncuxuku A.H.JleonTseBa
B KOHTEKCTE COBPEMEHHBIX HAYUYHbIX (DAKTOB O NCUXUUYECKON U MOPHODU3NOTOrMYECKON
OpraHM3alyK Pa3IMYHbIX FPYNI >KUBbIX OPraHu3MoB. OOOCHOBBIBAETCSI TE3UC O TOM, YTO Ha
COBPEMEHHOM 3Tare pa3BUTHs HAYKU CIUIOLIHOE JIEJICHUE BOJIFOLMU IICUXUKU HA Psij] CTauil U
YPOBHEN He oTpaxaeT Bceil crnienuduku JanHoro npouecca. Ha ocnose Teopun A.H.Ceseprosa
BBIJIEJISIFOTCS TJIaBHbIE HANPABJIEHUS 3BOJIFOLMU NICUXUKUA: apoMOP( O3, UIMOAAANTaLMs,
fereHepauysi. Bo BTopoil 4acTu cTaTbu aHAIM3UPYIOTCS OCHOBHBIE MMOAJaTAMOHHbIE U
JIEr€HEPATHBHbIE JIMHAM 3BOJIIOLMU NCUXUKU. [ToKa3biBaeTcsl, 4TO aske BHYTPH OJJHOM U TOW XKe
CTa/IMMA PA3BUTHS UMEIOTCS CYILIECTBEHHbIE KAYECTBEHHBIE Pa3IMyuMsl B ICUXUUYECKOIN OpraHu3auyy y
OT/IEJILHBIX CUCTEMATUYECKUX TPYIIT, 00YCJIOBIIEHHbIE CMIELU(MUKON IBOJFOLMOHHOIO My TH TOTO WU
MHOTr'O TaKCOHa. [lenaercs BbIBOJ, UTO 3TU Pa3/IM4Ksl JOJIKHbI HATU CBOE OTPAKEHUE B
COBPEMEHHON Neproau3aumm (huaoreHe3a NCUuxXuKu.

KitioueBble ¢J10Ba: 3BOJIONMS TICUXWUKY, (pUsioreHe3, apoMopd03, MMOoaIanTalusl , IeTeHepaLys,
NPOTHCTHI, SKUBOTHBIE

B nepBoil yacTu HacTosILIEl CTaTb HAMK ObLT 0OOCHOBAH TE3UC O HEOOXOUMOCTH MOJIEPHU3ALUN
KJaccu4eckoy nepuopausanuu 3posmouun ncuxuku A.H.JleonteeBa [JIleonTreB, 1972], a Takke
MOCTPOCHHBIX HA €€ OCHOBE 00Jiee MO3AHUX MEPUON3ALMSAX , YTO CBSI3AHO C UX OOLIMM HEJOCTATKOM —
CIUTOLIHBIM JIEJIEHUEM IBOJTFIOLMA NMCUXUKU Ha PsIf] CTAIUI U YPOBHEN, YTO HE MO3BOJISIET OTPA3UTh BCETrO
pUIOreHeTUYECKOro pa3Hooopasust GopM NCUXUUYECKON OpraHu3aliy B >KUBOW pupoje. st oTpaskeHust
3TOro pa3HooOpasus B paMKax HOBOW KOHUEMNIMU, OCHOBbIBasiCh Ha Teopun A.H.Cesepuosa [CeBeplos,
1967], Mbl BbIJIESTUIIMA TPU TJIABHBIX HAMTPaBJICHUS BOJIIOLMY ICUXUKU: apoMopd03, uarmoagantayust u
nerenepauys. 1 aHanmnsa puiioreHe3a NCUXMKKU Mbl pa3padoTaiu crieluanbHblil THCTpyMeHTapuil. Ha
OCHOBE OHTOJIOTMYECKOr0 MOX0/ia ObUIO BbIJIEJEHO 4 YPOBHSI OpraHu3aluy MCUXUYECKOoro oopasa:
CEHCOpPHbII 00pa3, NepuenTUBHbIN 00pa3, 00pa3 NpejacTaBIeHus 1 00pa3 Mupa.

C nomolplo aHaIM3a COBPEMEHHBIX JJAHHBIX U3 00JIACTH 300MICUXOJIOTMH, 3TOJIOTUM U (DU3MOJIOTN MbI
MOKa3aJIM, YTO MEK/1y Ka>K/IbIM MOBBILLIEHUEM YPOBHS ICUXUYECKON OpraHu3auuu (apoMopgpo3om),
HayMHasi OT MOMEHTA BO3HMKHOBEHMSI ICUXUKHU U 3aKaHUMBAasl CTAIMEN CO3HAHUS, pa3BEPThIBAETCS
LEJIOCTHBIN M (PepeHIMOHHO-UHTEr PALIMOHHBII UMK pa3BuTHs. B Havase KaX/oro UyuKia NpOUCXOUT
cucteMHas nuddepeHumanmsi ICXOIHON M y3HON LEIOCTHOCTH COAECPXKAHUS IICUXUYECKOro o0pa3a
OIPEJIEIEHHOrO YPOBHS, BIEKYILAs 3a COOOM €ro JIeNeHNE Ha HECKOJIBKO 00Pa30B 3TOr0 XK€ YPOBHS. 3aTeM
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MEX/1y HUIMU OCYLLECTBIISETCS CUCTEMHAs U UEpAapXUUecKasi UHTErpaLysi, NPUBOJSLLAS K POXK/IEHUIO HOBOM
LEJIOCTHOCTH — 00pa3a 60Jiee BBICOKOTrO YPOBHSI. B nepBoii 4acTH cTaTby Mbl IPOAHAIN3UPOBAIIA
OCHOBHOE HarpaBJieHUe 3BOJIFOLMU ICUXUKHU TTyTeM apoMop03a, OT KOTOPOro NOCTENEHHO OTAESOTCS
OOKOBbIE UMOAJANTAMOHHbIE U IET€HEPATUBHbIE JIMHUU. BTOpPYIO YacTh CTaTbU Mbl OCBATUM
NOJIPOGHOMY PACCMOTPEHUIO ITUX JIMHUI.

Nnnoananranusa

B knaccuueckux nepuopusauusx [Jleourses, 1972; dadpu, 2004; dununmnosa, 2004] kpaiiHe Maso
BHUMAaHMUS YJIENSI€TCS BbIUJICHEHNIO OOKOBbBIX UMOAANTALMOHHbIX JIMHUN pa3BUTHs Ncuxuku. [loaromy
JIJ1s1 HAC Ba>KHO 0003HAUUTH UX CHEUU(PUKY U OTIUYUTETbHBIE OCOOEHHOCTH.

Haunewm ¢ cencopnoii cragun. Kak ye 0bu10 CKa3aHo, IepBOi KPyNHONM 000COOMBLLENCS «BETKOW»
SIBJIIETCS HANPABJIEHWE Pa3BUTHSI CEHCOPHOIO 00pa3a B paMKax OfIHOI KJIETKU. DTO NMPUBOIUT K
BO3HMKHOBEHHIO CTOJIb CJIIO’KHOOPTraHU30BAaHHBIX MPOTHUCT, KaK MH(Y30pUH. Y HUX Pa3BUBACTCS
acppekTBHAS cucTeMa JJOKOMOLMH,, TIO3BOJISIIOLAs MIEPEJIBUTAThCS ObICTPEE JIFOOBIX IPYTUX
OJTHOKJIETOYHBIX [PynmnepT u fip., 2008a]. [Ipy 3TOM UX JJOKOMOTOPHBIE U MAHUTTYJISIHUOHHBIE CUCTEMBI
4eTKO U pepeHIMPOBaHbI — [IBE CIIEUUATM3UPOBAHHBIE IPYIIbI PECHAYEK: COMATUYECKAs IUIMATypa U
poToBast yuimarypa [Tam xke]. Y HEKOTOpbIX MPEACTABUTENIEH HA TEJIE BBIIEISIOTCS IOpCcCalbHas U
BEHTPAJIbHASI CTOPOHBI — MOCJIE[IHSISA HECET PECHUYKU, TTO3BOJISIFOLIME KIIETKE OYKBAIBHO «IOJ3ATh» 110
MOBEPXHOCTHU. BOABIIMHCTBO MH(Y30pUil UMEIOT HA TEJIE CIELMAIM3UPOBAHHbBINA YYaCTOK,
MpEeHAa3HAYECHHbIN I HAOLMTO3a U JIMIIEHHbIM PECHUYEK — UUTOCTOM [Tam xe].

NmeeTcst Hemano uccaeioBaiuili GeHOMEHOB MPOLECCOB Y MH(Y30pUil — B NEPBYIO OYEPE/b, CIIOCOOHOCTHU
K Hayuenuto [Gelber, 1958; 1962; Hanzel, Rucker, 1971; Huber et al., 1974; Hennessey et al., 1979;
Tyummanona, 1987]. I'.I" . dununnosa [Pununnosa, 2004] orMeyaeT, 4To NOJOOHOE HayUYeHUE SIBIISIETCS
JMIIb MOIU(PUKAMEN TAKCUCHOTO MoBefieHus1. OiHako Oosiee MO3[AHME UCCTIEIOBAaHKS MOKA3bIBAIOT, YTO
napamenyy cnocoOHbI K iupepeHIMPOBOYHOMY HAYUEHUIO: OHU CBSI3bIBAIOT MOJIOKUTEIHHOE
nojKpernieHre (3JeKTpuueckasi CTUMYJISIIUS) C ONPeeIeHHbIM YPOBHEM SIPKOCTU OCBeleHus [ Armus et
al., 2006]. ABTOpbI OTMEYAIOT, YTO PA3JIMUYECHUE IPKOCTU ITUMU MMPOTUCTAMU MPEICTABISAET COO0I UMEHHO
MPUOOPETEHHYIO MOJIEJIb CTUMYJIA.

OTH JJaHHbIE TIO3BOJISIIOT YTBEPXKATh, UTO Y MH(Y30pHUil HE TOJILKO PA3BEPTHIBACTCS CUCTEMHAS
muddepeHmanysi CEHCOPHbIX 00pa30B, UTO CBSI3aHO C JIOKAJIM30BAaHHOW YyBCTBUTEIBLHOCTHIO
[®ununnosa, 2004 ], HO 1 HAUMHAET OCYLIECTBIISITHCSI UX CUCTeMHasi uHTerpauus [ XodsoaHas, 2007].
NHbIMU cioBaMu, Ha KOHIIE WAMOAIANTAMOHHON JIMHUYM MbI BCE YK€ BUJIUM CYILIECTBEHHOE TIOBBIIIICHHE
YPOBHSI OpraHu3alyu, XOTsl, OYEBUJIHO, HE IOTATUBAIOLLEE 10 (POPMUPOBAHUS NEPLENTUBHOrO oOpasa. Tem
HE MEHEE 3T Protozoa Mo ypoBHIO MCUXUYECKOTO Pa3BUTHS ONEPEKAOT MHOTUX MPUMUTUBHBLIX metazoa.
WX caeyeT OTHOCHUTB K BBICIIEMY YPOBHIO CEHCOPHOM cTajiuu. [lo-BugMoMy, Ha mprMepe 3THUX CYILIECTB
MbI HaOJTIO[JaeéM MaKCUMAJTLHO CJIOXKHYIO MICUXUYECKYIO0 OPraHU3alIo0, KOTOPasi MOXKET ObITh IOCTUTHYTA B
paMKax OJIHOM KJIETKHU.

CJIGIIYI-OHII/IC ABC KPYIIHBIC NANOAallTallMOHHbIC JIMHWUN CBA3aHbI C SBOHIOHHeﬁ TNCUXUKU NIEPBUIHOPOTHIX
Ha HepHeHTI/IBHOﬁ cragun.

OpHUM U3 3THUX TaKCOHOB SIBJISIFOTCS YWIEHUCTOHOTME — IJIaBHbIM 00pa3oM, HaceKomble. [loBefieHne
YJIEHUCTOHOTUX JIETEPMUHUPYETCS MHCTUHKTUBHOM popmoii peryJiisituu [Cotckasi, 2005] 1 mpocThiMu
HaBblkamu [ Tymmanosa, 1987]. Ilcuxuka npeacrasieHa nepuenTUBHbIMUA 00pa3aMu, KOTOPbIE JOBOJIBHO
cs12a00 0000UIEHBI, TO €CTh KOTHUTUBHBIE CXEMbI Y 9TUX >KUBOTHBIX BecbMa y3ku. Tak, ['.I".dununmnosa
nuieT: «Hanpumep, TapakaHbl, HAyYMBIIAECS HAXOUTD BbIXOJ] B JIAOMPUHTE, MOJIb3YSICh
NPONPUOLIETITUBHON U TAKTUILHON 4yBCTBUTEILHOCTBIO, HE MOTYT UCIOJIb30BATH KOTHUTUBHYIO KapTy Npu
V3MEHEHUU CTUMYJISIMU. [1osiBiIeHne CUITBbHO MaxXHYLIEeH MPUMAaHKM, 3aMax KOTOPOH MPOCAYNBAETCS YEPE3



LEJN JJAOUPHUHTA, CTUMYJIMPYET UX XEMOTAKCUCHYIO OPUEHTALAIO, U OHU CTaPArOTCs MPOJIE3Th B TYNUKH,
KOTOPBIX YCIIEIHO M30€erajiu B MpeibyIKX onbiTax» [Pumunmnosa, 2004, c. 304]. OTu faHHbIe Takke
MOATBEPKAAIOTCS APYTMMH UCCIIEIOBAHUSIMU HA 9TUX HAaceKOMbIX (cM. [The American cockroach, 1982]),
B TOM YMCJIe HalUMMK 3KcniepuMmenTamu [ XBaToB, 2011b]. BmecTe ¢ Tem Takasi ncuxuyeckasi OpraHu3auust
(CBSI3b HEPBHBIX MOJIEJIENl CTUMYJIOB U OTBETHBIX PEaKLMil) OKa3bIBAETCS BeCbMa MrMOKOI1, O3BOJISIIOLLEN
TOHKO HACTpPaMBaTh MOBECHUE NOJ] CUTYALIMIO, HEB3UPAs HA TO, YTO OOJIbIIAS YaCTh 3TUX HEPBHbBIX
Mojiesiell HOCUT BpoxKjieHHbI xapakTep. Tak E.A.Jlopomesa u 2K.M .Pe3HrkoBa onuchbiBatOT
cneuruyeckyro opMy HayUeHHs] XUIIHBIX 3KY>KEJUL, — 00y4YeHre U3 KaTallora, «T0 €CTb ClIOCOOHOCTD
OMepaTUBHO HAXO/IUTh B MOBEICHUYECKOM penepTyape LEeJOCTHbIE MOBEICHYECKUE CTEPEOTUIbI,
NO3BOJISIFOLIME ONTUMU3UPOBATH OTBET HA TIOBTOpPSIOIIKECs Bo3iencTBus» [[lopoiuesa, Pesnukosa, 2011,
c. 105]. ABTopbI nosararoT, 4To MNogoOHast hopMa HayUeHUs] UMEET MECTO HE TOJIbKO Y HACEKOMBIX, HO U Y
MO3BOHOYHBIX.

Y 4JIeHUCTOHOTUX Mbl HAOJIOIAEM IKCTEHCUBHOE Pa3BUTUE CUCTEMbI IEPUENTUBHBIX 00pPa30B.
[TpoucxoauT pocT paz3HooOpa3usi U YUCiIa 3TUX 00Pa30B, JIMHEMHO CBSI3aHHBIX MEX/y CO0O0i U
MOCJIE/IOBATEIBLHO PEryJIMPYIOLIMX UEMOYKY MoBefleHUecKuX onepauuii. OHako, o Bceil BUIMMOCTH,
cuctemHas nudppeperumanus [ XonopHas, 2007] ux copepskanusi (MOJAIbHO-KA4Y€CTBEHHOTO U OCOOEHHO
NPOCTPAaHCTBEHHO-BpEMEHHOT0 u3Mepenuil [bapabanimmkos, 2002]) ocTaeTcss fOCTaTOYHO €1ab0
BBIPA>KEHHON. DTO MO3BOJISIET UM OCYLIECTBIISAThH CIIOXKHOE MOBEJIEHUE, XOTS Y C TOMOLIbIO MPUMUTUBHBIX
dopm ncuxudeckon perysasiuyn. OHAaKO JaHHOE HApPABJIEHUE PA3BUTHS BEHUYAETCS! HOBbIM MOBBILIEHUEM
CJIOKHOCTH NMCUXUYECKOTO OTPAKEHUS Y OT/IEIbHBIX MPECTABUTEIIEH 3TOr0 TAKCOHA — COUMABHBIX
HACEKOMBIX.

B pa6orax I'.A Ma3zoxuna-ITopuinsikoBa [Mazoxun-IlTopinskoB, 1968; 1969] npuBoasTcs 1aHHbIE 00
MHTEJIJIEKTYaTbHBIX CIIOCOOHOCTSIX MUeJ: OHM 0000IIAt0T (pUTyphl O hOpMe, TEHEPATU3YIOT BU3yaJIbHbIC
CTUMYJIbI 110 Pa3JIMYHbIM NTPU3HaKaM. B COBpeMEeHHBIX UCCIIEJOBAHUSIX COOOLAETCS, YTO 3TU HACEKOMBIE, K
npumMepy, CocoOHbI paznuyaTh Jauia Jofei [Dyer et al., 2005] 1 mpoxoauTh TaOUPUHTbI, OPUEHTUPYSICH
O OMpeJEJICHHOMY KOJIMUYECTBY METOK,, MTHBAPUAHTHO K UX pazmepy u opme [Dacke, Srinivasan, 2008]. C
[Pyroy CTOPOHBI, B MOCJIEIHEE BPEMs 3HaMeHuTast KoHuenuus tanues muen K.@puma [@pui, 1980]
MOJIBEPraeTcsl CyIleCTBEeHHOW Kputrke n comHenusiM [ Wenner, Wells, 1990; Riley et al., 2005; Griiter et
al., 2008; ITanos, 2011].

Tak>ke HaJTMYECTBYIOT JaHHbIC U 00 UHTEJIIEKTE MypaBbeB. B npriMep MOKHO MPUBECTH LIUPOKO
n3BecTHbIe ncciienoBanns 2K .M .Pesnnkosoit u b .S .Psg6ko [Pe3nukoBa, Psioko, 1988a,1988b, 1990, 1995a,
1995b], nocesitieHHbIe N3yYeHNI0 KOMMYHUKAIIMU U BBIYUCIUTEIBHBIM ONEPALUsM Y 3TUX HACEKOMbIX.
Hes3upast Ha nmerolyrocst Kputuky [I'padosckuit, 2010], pe3yabTaTbl 3TUX UCCIIEAOBAHUI COTJIACYHOTCS C
TEeMH, UTO ObLJIM MOJIyYeHHbIMU Ha muesiax. KpoMe Toro, uMeroTcst v ipyrue CBUAETENIbCTBA CIIOXKHOM
opraHu3auuu nosefeHus MypasbeB [Ravary et al., 2007; Robinson et al., 2009b].

Bce BbllIen3noxkeHHoe HeM30€3KHO BbI3bIBAET BOMPOC: KAk MOP(OPU3NOTIOrnyeck 06ecrneunBatoTCs
TaKyie HETPUBUAJIbHbIE ICUXUYECKUE CIOCOOHOCTH, BE/Jb MO3I" YWIEHUCTOHOIMX HA HECKOJILKO MOPSI/IKOB
MeHble Mo3ra no3soHouHbIx? L.Chittka u J.Niven [Chittka, Niven, 2009] yTBepKaatoT, 4To JiJ1si
OCYILIECTBJICHUsI MOJOOHBIX UHTEJJIEKTYJIbHbIX ONepalyii 00JIbIIIOro KOJIMYECTBa HEMPOHOB BOBCE HE
TpedyeTcs. 17151 3TOro BaskHee OKa3bIBACTCSl HATIMUKE CIOXKHBIX M PAa3HOOOPA3HbIX B3aMMOCBSI3EN MEXKTY
OTJIeJIaMUu MO3ra, ero MoftyJibHast opranmuzaiusi [Menzel, Giurfa, 2001]. BosbIiee unciio HEpBHBIX KJIETOK
MMeeT 3HaUYeHue JIJIsi O0JIbIIEro 00beMa NaMsITh, JTyUIIel pa3peliarolieil CltocCOOHOCTH U YeTKOCTU 3PEHUs

— B LEJIOM, JIJIs1 OOJbIIEN CJIOXKHOCTUA CEHCOPUKU, — a TAK3Ke /171 TOHKOM KOOPAMHAMU paObOThI MBILLIL]
[Chittka, Niven, 2009].

MO3KHO 3aKJIFOUUTh, YTO MCUXUYECKAS! CUCTEMA COLMANIBHBIX HACEKOMBIX (BO BCAKOM CIIyvae, muesl 1
MYypPaBbEB) UMEET MPUHLIUNINAIBHO UHYIO OPTaHU3ALMIO, HEXKEJN MCUXUKA MO3BOHOYHBIX,, CIIOCOOHBIX K
3JIEMEHTApHON pacCcyl04yHOM JiedTeabHoCTH. [10 BCeit BUIMMOCTH, Y 9TUX YJICHUCTOHOTMX MPOUCXOIUT
CUCTEMHas 1 uepapxuyeckasi uHTerpauusi [ Xonopanas, 2007] nepuenTuBHbIX 00pa30B, Ojarofaps 4yeMy B
UX MCUXUKe (POpMUPYIOTCS 0Opa3bl NPECTABIEHUS — LIEJIOCTHOE OTPaKeHUe cuTyauuil. B ux copepkanuu



BBIJIEJISIETCS] TIPEIMETHOE N3MEPEHNE — OTpaXKeHUe (PYHKLIMOHAJBHBIX CBsI3el MEX/y 00BEKTaMU, HO IIpU
3TOM MOJAJIBHO-KAYECTBEHHOE ¥ NPOCTPAHCTBEHHO-BPEMEHHOE U3MEPEHUS OCTAIOTCS CI1a00

g pepeHIMPOBAHHBIMU — UMEIOT MEHBILIEE KOJMYECTBO IPajalivil, HE>KEJIM Y TO3BOHOYHBIX. B cBOIO
o4Yepefib ITO MPUBOJUT U K IPOCTOTE CTPYKTYPHOM OPraHM3aluy 00pa30B MPEACTABICHUI: OHU COCTOSIT U3
MEHBILIEr0 YKMCJIa NEPUENTUBHBIX 00pa30B, KOTOPLIE B CBOKO OYEPE/b MMPOLLE YCTPOECHbI HA CEHCOPHOM
YPOBHE.

Pe3oHHO nMpenonokKuTh, YTo Takask ICUXUIeCcKasi CTPYKTYpa, UMes BLICOKYIO «3TasKHOCTh» , HO MaJIyIO
IIMPOTY OXBaTa B MJIaHE OTOOPakaeMbIX OOBEKTOB M X CBOMCTB, OKa3bIBAETCSI HECTIOCOOHOU 00eCTIeYnTh
OOLIMPHBII OBEJIEHUECKUI penepTyap >KMBOTHOTO, HEOOXOIUMBII /ITIs1 Y/IOBJIETBOPEHUS €TI0
notpe6HocTeil. OYeBUIHO, UMEHHO 3JIECh B JIEJIO BCTYMAET COLMalIbHAsI TPUPO/A 3TUX HACEKOMBIX,
SIBJISIFOIIIAsICSI OCHOBHOM 7151 MucppepeHtmamy (pyHKIMOHATLHON HArPY3KH MOBEJICHNUS pa3HbIX 0co0ei
BHYTPH I'PYTIIbI, CKIIAJBIBAIOIIETOCS B €IMHYIO IeATeTLHOCTD. [Ipnuem nofgo6Hoe «pasfesieHue Tpyaa»
NPOKCTEKAeT UMEHHO U3 COLMAIILHON IMHAMUKHU, YTO ObLIO MPOJIEMOHCTPUPOBAHO HA OOBIYHO OIMHOYHBIX
nyenax pofa Lasioglossum [Jeanson et al., 2008; Holbrook et al., 2009] u mypaBbsix Pogonomyrmex
californicus [Helms, Cahan, Fewel, 2004; Jeanson, Fewell, 2008].

Crienpduka pasfeseHust TpyAa y COUMAIBbHBIX HACEKOMBIX MMEET TAK>Ke N MOP(pOo(PU3N0IOrnIeCcKy IO
00YCJIOBJIEHHOCTb: B OTJINYKE OT MO3BOHOYHBIX OHTOT€HETUYECKOE PAa3BUTHE X HEPBHON CUCTEMbl HOCUT
IETEPMUHALMOHHBIN XapaKTep, TO €CTh MIMEET MECTO CTPOrasi FeHeTHUEeCKasl IeTepPMUHALINST Pa3BUTHS
KaKoro otaenbHoro HeiipoHa [CasenbeB, 2005]. Y MeJOHOCHBIX MYeJ MPU CMEHE TUIMA JIEATeIbHOCTH
BHYTPU yJibsl MPOUCXOJIUT COOTBETCTBYHOIIAsI (hru3roornueckasi peopranusanus mosra [Garcia et al.,
2009]. Cxopnnas cpusnosiornyeckas creuyanu3anuys ectb U y MypaBbeB [Robinson et al., 2009a], ogHako
NIpU pacnpefieieHn HEKOTOPBIX 3ajiay BHYTPH FPYNIbI MX TIOBEIGHNE TaK>Ke MOXKET ObITh THOKUM
[Pe3nukoBa, Horopoposa, 1998; Robinson et al., 2009a].

OTH (PaKThI JAIOT OCHOBaHUE CPOPMYJIMPOBATH CleAyoLIee npenosoxkenue. OueBUIHO, B ICUXUKE
COLIMAJIbHBIX HACEKOMBIX 00pa3bl MPEJICTABIEHNS U COOTBETCTBYIOLIASI UM UHTEJIJIEKTyallbHas (popma
perynsiuuu aesateabHocTy [Pununmnosa, 2004 ] hopMUpPYIOTCS U CYILLIECTBYIOT UMEHHO B KOHTEKCTE UX
couuanbHoi meTacuctemsl [Kapnos, 2008] — aHalOrMyHO CO3HAHUIO B NICUXUKE YesioBeKa. MIHaue roBopsi,
MbI UIMEEM [IEJIO B MPSIMOM CMbICIIE C TPYNINOBbIM UHTEJJIEKTOM U HAOJII0/1aéM CXOJIHbIE MPOLECChI
MHTerpanum o0pa3oB, MPUBOSILIMX K MOBBILLIEHUIO YPOBHSI OpraHU3alliu, XOTsI U Ha Pa3HbIX CTausIX
Pa3BUTHS. DTO MO3BOJISIET OTHECTH COUMABHBIX HACEKOMBIX (ITO MEHBILIEH MEPE TEX MPEACTABUTENIEN, O
KOTOPBIX BEJIACh PeYb BbILLIE) K MHTEIUIEKTyanbHOW cTaguu [Puimnmnosa, 2004 ], mpuTOM 4TO UHTEIIIEKT
3TUX WIEHUCTOHOTMX CYLIECTBEHHO OTJIMYAETCS OT MHTEJJIEKTA MO3BOHOYHBIX. DTO COOTHECEHHE
CIPaBeJJIMBO MO (PYHKUUU, KOTOPYIO BBINOJHIET UHTEJUIEKT B PETYJISLIMU MOBEACHUS, HO Pa3IMyaeTcs 1Mo
MEXaHU3MaM JIOCTUKEHHUSI 3TOr0 pe3yJsibTaTa, YTO COrIacyeTcs C Ujeei JaHHO! CTaThU.

BTopas uHTepecyrolliast Hac rpynmna nepBUYHOPOTHIX — MOJUTFOCKU. DTOT TAKCOH BEChbMa HEOJTHOPOJIEH B
IJIaHE CBOETO0 NMCUXUYECKOro pa3BuTusi. Tak, BUHOTpajiHast yauTKa (OPrOXOHOTMI MOJUTFOCK) SIBJISIETCSI
TUMWYHBIM NPEICTABUTENIEM HU3LIEro YPOBHS NEpUENTUBHON cTaguu [Tam xke], a MHOTHe JByCTBOpYAThIE
MOJUTFOCKHU, BEyLIUE CUSTUMiA 00pa3 >KU3HU, TOLLIJIU 1O MYTH IereHepalii MOBEJICHUS U ICUXUKH.
Oco60ro BHUMAaHUsI 3aCTY>KMBAET KJIACC TOJIOBOHOTUX MOJITFOCKOB, SIBJISIFOLLMIA COOOM elle OIH MUK
duniorenesa ncuxuku [Tam xe].

Bbicokoro ypoBHsi pa3BUTHSI Y 3TUX >KMBOTHbBIX JOCTUTAIOT CEHCOPHbIE CUCTEMbI — OCOOEHHO 3peHue
[Pymmept u ip., 2008b]. Takske c10KHO yCTPOEHBI Y HUX U 3(phEKTOPHBIE OPraHbl, MO3BOJISIOLIME
OCYUIECTBJISITh TOHKUE JIOKOMOTOPHbIE M MAHUMYJISIIMOHHBIE onepauuu [Tam xe]. OcbMuHoru, 06Jajasi,
Ka3aJI0Ch Obl, HEOrPAHMYEHHBIM YHCIIOM CTENEHEN CBOOO/IbI B IBUKEHUSX LIYNMAIbUAMM, [1JI BHIMTOJTHEHUS
OTJIENbHBIX ONepalrii CHOCOOHBI CO3[]aBaTh KBA3UCOWIEHEHHbIE KOHCTPYKIMHU, TOJOOHbIE KOHEYHOCTSIM
Mo3BOHOYHLIX [Sumbre et al., 2005; 2006].

B .Hochner u coasTopsl [Hochner, et al., 2006] oTmeyaroT, 4TO MO3I OCBMUHOTa UMEET HEMPOHHYHO
OpraHU3alIo, KOHBEPreHTHYIO TOM, UTO HAJIMYECTBYET B MO3re MO3BOHOYHBIX, 00ECTIEYMBAIOLLY IO TAK3Ke



CXOJICTBO MEXAHM3MOB Hay4eHus ¥ namsitu. C Jpyroi CTOpOHbI, HEPBHAS! KOOPAMHALMS JBUKEHWUI y
OCbMHMHOTI'a OTJIMYAETCS OT TAKOBOH y M03BOHOUHbIX [Zullo et al., 2009]. Perynsiuusi MOTOpUKHM 3TUX
TOJIOBOHOTMX MMEET CIIOKHYI0 MEPAPXUYECKYIO OPraHA3alI0, MO3T UHTETPUPYET OTPOMHOE KOJIMYECTBO
TAKTUJIBHBIX U BU3YaJIbHBIX CUTHAJIOB [Tam xe].

BmecTe ¢ TeM BneyaTssitoT U APyrre NCUXUYECKHE BO3MOXKHOCTH 3TUX MOJUTFOCKOB (00JIblIast YaCTh
WCCJIEIOBAHUI MPOBOWIIACH HA OCbMUHOTrax). OHU IEMOHCTPUPYIOT BLICOKYIO MJIACTUYHOCTh MOBEICHNUS,
CIOCOOHOCTB K CJIOXKHOM MPOCTpaHCTBEeHHOM opueHTamu [Mather, 1992; Mather, Anderson, 1993;
Hanlon, Messenger, 1996; Cotckas, 2005], a Tak>Ke OCylIECTBIAEHUIO Onepaluil, TpeOyoLux
UHTEIJIEKTYaJIbHON PeryJisiiuy — HalpuMep, MOTYT OTKpbIBaTh CTeKJIsiHHbIe 6aHku [Fiorito et al., 1990].
BoickasbIiBatoTcst jaske NMpefnosioskKeHus, 4To ocbMUHOTM urpatot [Mather, Anderson, 1999] u ucnonbs3zyror
opynus [Mather, 1994; Finn et al., 2009].

Pa3BuTure ceHcopHbIX U 3(pPEKTOPHBIX CUCTEM Y MPEACTABUTEIIEN PACCMATPUBAEMOr0 TaAKCOHA,
HECOMHEHHO, ObLIO CONPSI’KEHO ¢ cucTeMHon uddepenypanuent [ XonogHas, 2007] copepxkanusi
NEPLENTHUBHBIX 00Pa30B, IPUYEM, OYEBHUIHO, B TIEPBYIO OUYEPE/b TEX KOMIIOHEHTOB, YTO CBSA3aHbI C
CaMOOTPAXKEHUEM — CXEMbI COOCTBEHHOI'O TE€JIAa U €€ JMHAMUYECKOIN pa3BEPTKU B MPOLIECCE JAESTEIbHOCTH.
3aTeM 3TO KOJMYECTBEHHOE YCIIOKHEHUE NMEPENIO B KAYECTBO: KOOPJIMHALMS CTOJIb CIIOKHBIX
JIBUTATEJIbHBIX ONepalyii 1 KOMIIOHOBKA UX B €[VHYIO IESITEILHOCTh NOTPe00OBaja, COOTBETCTBEHHO, U
0000IIEHNS ICUXUYECKUX 00Pa30B, PErYJIUPYIOIIUX 3TOT NPOUECC, — UX CUCTEMHON U UEPAPXUUYECKOM
unTerpauuu [XonopHas, 2007]. DTo corjlacyeTcs ¢ BbIBUTa€MbIM HAMU PaHEe MPENOTIOXKEHUEM O TOM,
YTO UMEHHO YCJIOKHEHUE (peHOMEHA CaMOOTPasKEHUS B XOJI€ IBOIIOLMUA MOKET MPUBOJUTH K MOBBILICHUIO
YPOBHSI OpraHu3alyiy BCeil ICUXUYECKON CUCTEMbI B COOTBETCTBUM C IMATIEKTUUYECKON B3aMMOCBSI3bIO
MEXKJly OTPa’KeHUEM CYObEKTOM BHEILIHETO MHUpa U caMmooTpaxkenueM [XBatos, 2010]. ITo Bceii
BUJIUMOCTH, B TICUXUKE IOJIOBOHOTHUX , TAK e KaK Y COLMAIIbHbIX HACEKOMbIX 1 TO3BOHOYHBIX,
popmMupyroTCsl 00pa3bl NPEACTABICHUS] — OTPAXKEHUE LEJOCTHBIX CUTYalUi, — XOTS IOCTUTAETCS 3TO
OIISITh K€ (PUIIOrEHETUYECKN COBEPILIEHHO MHBIM IyTEM, HEXKEIIN y MPECTABUTENIEN ABYX Ipyrux rpymm. B
TaKOM CJIy4yae roJIOBOHOTMX CJIEyET OTHOCUTh K MHTEJIEKTyabHOU cTaguu [Pununnosa, 2004]. Bee aTo
COOTBETCTBYET JIEJICHUIO IICUXMKU HA CTA[VN MO KPUTEPUIO COIEPXKAHUS ICUXUUECKOTO OTPaXKEHUS,
KOTOPOE MOXKET 00eCIeYnBATHCS Pa3HbIMU MEXAHU3MAMU, TO €CTb KPUTEPUEM SIBJIIFOTCS HE MEXAHU3MBbI
(nepuenTuBHbIE CUCTEMbI, 3(pPEKTOPHbIE CUCTEMbI, HEPBHASI CUCTEMA U T.JI.), 4 UMEHHO TICUXUYECKOE
OTpakEHUE.

Nrak, Mbl paccMOTpenu Tpu HauboJsiee npruMeyaTeIbHbIX MpUMepa O0KOBbIX UIMOAANTAIMOHHBIX JIMHUIA
9BOJIFOLIMU NICUXUKU (HECOMHEHHO, CYIIECTBYET M MHOKECTBO MEJIKUX JIMHUH, TPEJICTABICHHbIX TAKCOHAMU
60Jiee HU3KOTO paHra, ieTalbHbIN aHAJIN3 KOTOPbIX SIBJISIETCS MePCIeKTUBHOI 3aaueit). Kaxmioe u3 atux
HanpaBJIeHU BEHUAETCsl CYIIECTBEHHBIM MOBBIIIEHUEM YPOBHSI OpraHU3alyu, MOPOIO MPUBOJSIIMM K
nepexo/y Ha BBICUIYIO CTAUIO Pa3BUTHSI. DTO BIOJIHE COMJIACYETCS C 3aKOHOMEPHOCTSIMU OMOJIOTMYECKOM
apomouun. Tak, A.C.Cesepuos [Cesepuos, 1978; 2005] yka3bIBaeT, 4TO HOBbI apoMOp(d03 MOKET
CKJIAJIbIBATLCS HA OCHOBE Crelyaan3anuy (BU MO anTaLmn).

Crenytolias 3ajjaya Halllero UCCjeJOBaHusi — pACCMOTPEHUE TPEThEro HAMPABJICHUST SBOJIOLUY MICUXUKU —
JIereHepaLyu.

Jlerenepanus

B nocnenHve ropl HAKAMIMBaKOTCS JaHHBIE, CBUIETEILCTBYIOLIME B NIOJb3Y TOTO, UTO
MOpoPU3NOJTOTUIECKUIA perpecc (Onosiornyeckas fiereHepanysi) NpefcTaBiasieT COO0M HE CTOJIb PEIKOE
SIBJIEHUE , KaK CUUTAJIOCHh paHee [AuéimH, [Tetpos, 2001 ]. [To-BuiuMoMy , aHAJIOTUUHYKO CUTYALMIO Mbl
MMEEM U B 3BOJIIOLIMU MCUXUKMU.

Mal YK€ OTMEYAJIN, YTO COBPEMEHHBIC TCHETUYCCKUE UCCIICIOBAHUA YKA3bIBAIOT, YTO Hanbosee APECBHUM



13 HbIHE CYILIECTBYIOLMX TAKCOHOB metazoa siBisitoTcst rpedHeBrku [Dunn et al., 2008] — >KuBOTHbBIE €
JIOCTATOYHO BBICOKMM YPOBHEM IICUXUYECKOW OpraHu3auuu. BMecre ¢ Tem npepactaBuTesm 00see MOJOAbIX
TAKCOHOB OKa3bIBAIOTCS 3HAYMTEILHO MPUMHUTUBHEE B IJIAHE CBOEH MCUXUYECKON OpraHU3alym.

OpHUM U3 TaKMX TAKCOHOB SIBJISIFOTCS I'yOKU. DTHU XXKUBOTHbBIE BEYT MPUKPEINJIEHHbIN MaJIOMOBUKHbIN
00pa3 >KM3HU — JIMILIb HEKOTOPbIE BU/IbI CTOCOOHBI K OrpaHnyeHHoi jokomouuu [[laposa, 2002; Pynnept
u jip., 2008a]. HepBHasi cucteMa OTCYTCTBYET (MMEIOTCS TOJILKO OT/E/IbHbIE HEPBHbIE KJIETKU
[®ununmosa, 2004]). [Tutanue ocyuiecTBisieTcs: NyTeM (PUIbTpalyy MUILEBbIX YaCTUL, U3 BOJbI,
NPOXOJSLIEeH yepe3 Uux Tejo. MexaHu3Mm 3axBaTa MUIIEBbIX YACTHUI CXOXK C TEM, UTO UCHOJIb3YIOT
xoaHodaresuiatsl [Manaxos, 2003].

Y ryOoK MPOMCXOAUT HE TOJIBKO MOHMXKEHUE YPOBHS OpraHn3aly MCUXMYECKOro 00pa3a, HO 1axKe pacnajy
NCUXUYECKOIN (POPMBI OTPAKEHUS. DTO B CBOIO OYEPE/lb CBA3aHO C PACHaJOM Ha COCTABJISIOLLIME
KOMIIOHEHTBI TOI (DOPMBI >KU3HEJIESITENBLHOCTH, /ISl PETYJISIMM KOTOPOW M BO3HMKJIA ICUXMKA, —
NOBECHUS. Y OOJIBIIMHCTBA MPEICTABATEIIEN 3TOIO TAKCOHA UCYE3AET XaPAKTEPHAs CBA3b TAJI0301HOTO
NUTAHUS] U QHUMAJIBHOTO JIBVXKEHUS] — OHU (DAKTUYECKH BE[lyT PaCTUTEIbHbINA 00pa3 >KU3HU, [Tt
PETyJISILAN KOTOPOro IICUXUKA OKA3bIBACTCS HE HY>KHOI. COOTBETCTBEHHO, IETeHEpaLyst I'yOOK OIyCKaeT
MX Ha JJOTICUXAYECKYIO CTAJINIO PA3BUTHSA, HA KOTOPO¥ OCHOBHO SIBJISIETCS (hr3MoJIornyeckas popma
OTPA>KEHNUS, KOOPAVHUPYIOLIAs COrNIACOBAaHHYIO Pa0OTy MOACUCTEM BHYTpY opranu3ma [XBartos, 2011a].

Cneny}omaﬂ rpynmna — TuI CTpEKarouue. B nx >xu3zHeHHOM LUKJIC BLIJICIAOTCA 1BA 9Talla, KOTOPLIC
CJIeyeT paCcCMATPUBATDh OTACJILHO: TOJIMITOUIHOC U METY30OUTHOC ITOKOJICHUS .

[Tonunbl (6ecnosoe NOKoJEeHUe — Y KOPAJJIOBbIX MOJUIOB MPUCYTCTBYET TOJIBLKO OHO) —
NPerMYyIECTBEHHO MOPCKKE XKUBOTHbIE, BeYIME MPUKPEIVIEHHbI 00pa3 KW3HU; MHOTHUE 00pa3yroT
kosionuu [[laposa, 2002; Pynnept u nip., 2008a]. [IBuratesbHasi akTHBHOCTb UX pa3HOOOpa3Ha: OHU MOTYT
COKpalllaTh, BTSTMBATh U CTUOATh TEJIO B OTBET HA Pa3ApaKUTEI, TUAPbI U HEKOTOPbIE aKTUHUHI
CMOCOOHBI CKOJIb3UTH U LIAraTh MO CyOCTpaTy, a TAK>Ke NEPEIBUraThCsl, OCYLIECTBIISISE KYBbIPOK [Pynnept
u fip., 2008a]. HepBHasi cuctema cetyaroro (qudgpdgy3Horo) tuna. [Ijis nuTaHus U 3al0uThl OHU
UCHOJb3YIOT KHUIOUUThI — CTPEKAIoL1e KIeTK!, BLICTPEIMBAIOLIME B OTBET HA COYETAHUE MEXAHUUECKUX
U XUMUYECKUX pazapaxkureneit [Tam xe].

Crpekatonye crnocoOHbI K IpocTeiiiei popme HaydeHus — npusbikanuio [ Tymmanosa, 1987]. Opnako, K
NpUMepy, y aKTUHUI PY HayYeHUU He OTBEeYaTh MUIIEBOI peakyeil Ha MPUKOCHOBEHUE OYMaXKKU OJJHUM
LIyNaJIbLEM JIpyTUe MPOIOJIKAIOT pearupoBaTh Ha 3TOT pa3fpakKUTeb MPexXHUM obpa3zoM [Pununmnosa,
2004]. B.A.Barnep otmeuai, uto qudppy3Hasi HEpBHasi CUCTEMA «HE NPUBOJUT K €IMHOMY JIEVICTBUIO
opraHusMa Kak uesioro [Barnep, 1925, c. 27]. [1eiicTBUTETLHO,, OYEBUIHO, B IAHHOM CJTy4ae Mbl UMEEM
JIEJI0 C CAaMOCTOSITEIIbHBIM OTBETOM KaK/10i YacTH Tesa. Perymsuus onsiTe e CBOIMTCS K COrNIAaCOBAHUIO
paboThI MOJICUCTEM BHYTPU OPraHU3Ma, YTo, KaK y3Ke OTMEYalloCh, HE SIBJISIETCSl XapaKTEPHOI YepToii
ncuxuyeckoro orpakenus. [loBefeHne Kak eMHbIA OTBET BCEIO OPraHM3Ma pacnajlaeTcsl Ha AIEMEHTHI.

3HauuTeNbHO 60JIee CIOXKHYIO KU3HEEeSATEbHOCTD IEMOHCTPUPYIOT MeTy3bl (1MOJI0BOE MOKOJIEHKE
noptuna Medusozoa). OHu ObICTPO MepeBUralOTCs B BOJIE 3a CUET MyJbcaliuu 30HTUKAa. B ux terne
MOMMMO HEPBHBIX CETEell UMEIOTCSI HEPBHbIE KOJIblla C TAHIJIMSIMU — CKOTUIEHUSIMU HEMPOHOB,
OCYILECTBIISIFOIIMX UHTErPALMIO CUTHAJIOB U 3a/Jal0IMX YaCTOTY COKpallleHui 30HTuKa. Mx mynanbia
TaK>Ke CHaOXKEeHbI CTPEKaTeJIbHbIMU KJIETKaMi. AKTUBHOCTb 3THX YKMBOTHBIX B OOJIbIIICH CTENeHN
COOTBETCTBYET MOBEJICHUIO KaK crielupruiueckoit popMe KU3HEAEeSTeTbHOCTH.

MOoKHO CNI€JIaTh BBIBO/, UTO Y CTPECKAIOMINX HA MPOTSI>XKECHUN 3HAYUTEJILHON YaCTU KU3HEHHOT'O HUKJIa
NMOBCICHUC U €TI0 IMCUXUICCKAA PEryisitda OTCYTCTBYHOT, YTO MO3BOJIACT OTHECTU UX K HepexouHoﬁ (1)336
oT Cl)I/IBI/IOJIOFI/I‘IGCKOfI K MICUXUYECKOI (bOpMC OTPaXKCHMU:I. KOpaJIJIOBbIC MOoJUIbI, BEPOSATHO,
ACrCHCPUPOBAJIN CIIC HUXKE, Hepeﬂﬂﬂ Ha JONICUXUYCCKYIO CTA[INIO.

CJIGIIYI-OHII/Iﬁ BeCbMa JIFOOOMbITHbIN npeaCcTaBUTE]Ib HU3MINX metazoa — TPUXOILJIAKC. ITo cBoeit



MOP(OJIOTMH 3TO OIHO U3 CAMBIX MPUMUTUBHBIX XMBOTHBIX. BHEIIHE OH NpeACTaBIAET COOO MIACTUHKY
pa3MepoM He Oosiee 4 MM HEMOCTOSTHHOM aMe0oBUIHOM popMbl [Manaxos, 1990; lllaposa, 2002]. B Tene
TPUXOIUIaKCca HEeT M PEePEHIMPOBAHHBIX TKAHEN, OH COCTOUT U3 KI'YTUKOBBIX KJIETOK (Ha MOBEPXHOCTH),
a TaK>Ke BEPETEHOBUIHBIX M aMEOOMHBIX KJIETOK BHYTpH. B Tene 4eTKO BhIIENSIOTCS JopcalbHas U
BEHTpaJIbHasi CTOPOHbI — MOCJIE[HEN OH IUIOTHO MPUJIAMNAET K CyOCTpary.

[TuTaeTcst JaHHbI OPraHu3M IByMsi cioco0amu: (paroquTO30M M BHELTHUM NullieBapeHueM. Bo BTopom
cllydae MUIEeBOil 0OBEKT (HApPUMED, OTHOKJIETOYHOE) 3aXBAaThIBAETCS U 00€3/IBUXKUBAETCS C MOMOLLBIO
>KT'YTUKOB, & 3aT€M UX KOOPJUHUPOBAHHBIMU JIBUSKEHUSIMU NIEPEMEILIAETCS] HA BEHTPAIbHYIO CTOPOHY .
[Tocne aToro Tpuxomaakc U30JaMpyeT JOObIUY OT OKPYXKAIOLIEN Cpefibl, IIOTHO MPUXKUMAsCh K CyOCcTpaTy
OOKOBBIMM CTOPOHAMM, CO3/aBasi CBoeoOpa3Hyto nuileByto cyMKy [CepasuH, ['yikos, 2005].

[TepenBuraeTcst 3TO >KUBOTHOE JIMOO CKOJIbXXEHUEM C MOMOILBIO COTJIACOBAHHON PA0OThI PECHUYEK
BeHTpasbHOro anutenus [Tam ke], b0 myTeM MeTabOoJIM3UPYOUIETO ABUKEHNS , CBI3aHHOTO C
n3MeHenreM opmel tena [Cepasus, Pposnos, 1983]. Ecamn oTopBaTh TPUXOMIIAKC OT MOBEPXHOCTU U
NEePEeBEPHYTh €r0 Ha JJOPCATIbHYIO CTOPOHY, TO OH BO3BPAILIAETCS B UCXOJIHYIO MO3ULUIO My TEM
«TIEpeno3aHus» yepe3 camoro cedsi. COOTBETCTBEHHO, OH CIIOCOOEH pa3iiMyaTh BEHTPAIbHYIO U
NIopcabHyO CTOPOHBI cBoero Tena. [Cepasul, ['yakos, 2005].

Kpome Toro, 31 npUMUTHUBHBIE MHOTOKJIETOUHbIE IEMOHCTPUPYIOT KOJIJIEKTUBHOE (TPYyTMIIOBOE)
noBepenue |OkmreiH, 1987].

Takum oOpa3oM, HeB3Upasi Ha CYILIECTBEHHOE MOP(O(U3NOTIOrMYeCKOe YIPOIIEHUE O CPABHEHUIO C
npenkamu [Srivastava et al., 2008], Tpuxoriakc COXpaHWI BeCbMa CJIOKHYIO CUXUYECKYI0 OPraHu3aluIo.
Y Hero, HECOMHEHHO, HAJIMYECTBYET JIOKAJIM30BaHHAsI YyBCTBUTENLHOCTD [Pununmnosa, 2004] u
pa3BepHyTas cucteMHas aucpdepenymanus [ Xoaoguas, 2007] copepskaHusi CEHCOPHbIX 00pa3oB. DTo
NO3BOJISIET OTHECTH €0 K HU3LIEMY YPOBHIO CEHCOpHOM cTaguu [Pununnosa, 2004]. Kak Mbl BUUM Ha
JTAHHOM NpUMeEpe, OMOJIOrMyecKasi iereHepanys He 00s13aTeNbHO BJIEYET 3a COOO0 IereHepaLiio
NCUXUYECKYIO.

Jlanee Mbl nepeiieM K paCCMOTPEHMIO JIETEHEPATUBHBIX MPOLIECCOB y OunaTepuil (ounaTepaabHO
CUMMETPUYHBIX >XKMBOTHBIX). Kak npasuio, Mopdopu3nonorniecknii perpecc cBsi3aH ¢ NepexogoM K
custueMy oOpa3sy ku3Hu uiam napasutusmy [Cesepuos, 2005]. Y cupsguux Ounarepuil He BbIpa>kKeHa
yedanusanys v MATATENbHBIN anmnapaT UMEET pafiualbHy0 cCuMMeTputo. OTHaKO B OTIIMYKAE OT
CTPEKAOLIMX OHU OCYILECTBJISIIOT OOJIBIIYIO JIOKOMOTOPHYO MOBECHYECKYIO AKTUBHOCTD — CO3[JAl0T TOK
BOJIbI /1151 IOIrOHA MULIEBbIX YacThl, [Pynmept u ap., 2008a]. Tem He MeHee noBeieHNe BbIPaKEHO
NIOBOJILHO cJ1a60. Crofa cTouT oTHECTH J10podopaT (MIIAHKY, BHY TPUNIOPOLLIULIEBbIE, POPOHUTIBI U
MJIEYEHOTME) KaK NPECTABUTENEN IEPBUYHOPOTHIX , U3 BTOPUUHOPOTBIX — CTE0EIbYATHIX MOPCKUX JIMJTAN
(UrJ0KOKKE),, NEPUCTOXKAOEPBIX (MOJTYXOPAOBbIE) U ACUUUN (XOP/OBbIE).

J71s perymsiuyu CToJib NPOCTOro MOBEJIEHNs He TpeOyeTCsl BbICOKOAN((EPEHIMPOBAHHO CUCTEMBI
CEHCOPHBbIX 00pa30B C FOPU30HTAILHBIMU U BEPTUKAIbHBIMU CBsI3sMU. [103TOMY €/1Ba 11 MOXKHO FOBOPUTH
laxKe O MpeANnocbUIKax (poOpMUPOBaHUs NEPLENTUBHOrO oOpa3za. CiieloBaTeIbHO, 3TU XKUBOTHbBIE
pacnojiararoTcs Ha HU3IIEeM YPOBHE CEHCOpHOM cTtaguu [Pununmosa, 2004].

BmecTe ¢ TeM HEOOXOMMO OTMETUTD, YTO JIMYMHOYHBIE (POPMBbI HEKOTOPBIX BbIIIEYTTIOMSIHY THIX
OomiaTepuil IEMOHCTPUPYIOT OOJIee CIOKHOE MOBEJCHNE U MOP(OJIOrMYECKYI0 Opranu3anuio. Tak,
JIMYMHKA aCUUIAU SIBJISIETCS CBOOOIHOKUBY MM OPraHU3MOM, PACHOJIAralolIMM 3a4aTKaMy Mo3ra. DTo
YKa3bIBAET HA CBS3b IAHHOT'O KMBOTHOTO C O60Jiee nporpeccuBHbiMU nipefikamu [Cesepos, 2005].

OTaenbHOro BHUMAHUS 3aCITY>KUBAET KJIACC JIGHTOYHbIX YepBeii. OUeBUIHO, Y OOJIBIIMHCTBA
MpeCTaBUTEIEH 3TOW IPyNIbl NOBEIEHYECKAs! aKTUBHOCTh OTCYTCTBYET B T€UEHUE BCel >Ku3HU. Bo
B3POCJIOM COCTOSTHUM >KU3HENIEATEIbHOCTD YepBs (PAKTUUYECKU CBOJIUTCS K POCTY (OTILIHYPOBBIBAHUIO
HOBBIX YJIeHUKOB) U pa3MHoxKeHuto [llaposa, 2002]. CriienoBatenbHO, NICUXUYECKUI 00pa3 y 3TUX



KMBOTHBIX pacliaiaCTCsd — OHU NEPEXOAAT Ha JONICUXUICCKYTO CTAIUIO.

BaskHo Takxke pacCMOTPETh >KMBOTHBIX, Y KOTOPbIX B MPOLIECCE IBOTIOLMH CYLIECTBEHHbIE W3MEHEHMSI
npetepnena cucteMa nutanusi. OqHUM U3 TAKUX TAaKCOHOB SIBJISIFOTCSI BECTUMEHTH(EPbI U POJICTBEHHbIE UM
NOroHO(OPBI, paHee OOBLEUHSIBILIMECS B OIUH TUI. ITO MOPCKUE KUBOTHbIE, BEIyIIIMEe MPUKPETIICHHbIN
00pa3 W3HU Ha THE XUTUHOBBIX TPYOOK, BEIpaOAaThIBAEMbIX UX TEJIOM. B3pocibie 0coOu NOIHOCTHIO
JIMILIEHbI OpraHoB nuuieBapeHus. [Iutanue ocyuiecTBisieTcsl aBTOTPOgHO 3a CYET OaKTepHii-
3HAO0CUMOMOHTOB [MasnaxoB, 1997]. DTu yepBu HE OCYLIECTBIISIFOT 3aXBaT NUILLM, IEPEABUXKEHUE Y HUX
MPaKTUIECKU OTCYTCTBYET — U3 TPYOKH BBITJISIIBAIOT JIUIIb IIyNAJIbIA, BTSITUBAEMbIE PU MaJleHIleM
6ecnokoiicTBe. OHAKO, KaK U Y aCUMIWIA, TMYUHKU 9TUX YEPBEN JEMOHCTPUPYIOT MOBEIEHYECKYIO
AKTUBHOCTb M 3aXBaT MUIIA — Y HUX UMEETCS POT U KUIICYHUK. 3apakeHre 0aKTepusiMu CUMOMOHTaMU Y
BECTUMEHTU(MEP MPOUCXOUT B IUUMHOYHOM CTa/IUM, CKOPEEe BCEro, Yepe3 HapysKHbIe MOKPOBbI TeJla
[Nussbaumer et al., 2006], mocsne yero 4epBb NPUKPENJISIETCS K CyOCTpaTy M pa3BUBAETCSl BO B3POCIYIO
0COO0b.

Takum 06pa3oM, 3HAUNTENBHYIO YACTh KU3HU OrOHO(OPBI MPOBOAAT MPAKTUYECKHU B MPSIMOM CMBICIIE B
PaCTUTELHOM COCTOSIHUM, HE TPEOYIOILEM NICUXUYECKON PeryJsiiui — UCKIIFOUEHUEM SIBIISIETCS CTaUs
mmunHKY. Cej0BaTeNbHO, OHU IETEHEPUPOBAIIN 10 IEPEXOHON (pa3bl OT (PU3NOJIOTNIECKON K
NCUXNYECKOIN (DOpME OTPaXKEHMUS.

CxopHyto ¢ noroHogopamu KU3HEIESITENLHOCTD BefleT ocefake [Rouse et al., 2004]. Bo B3pociom
COCTOSIHUM 3TOT YEPBb MPUKPEIISIETCS K CKeJIeTaM KUTOB, U3BJIEKasi U3 HUX MUTATeIbHbIE BEIIECTBA C
MOMOILLBIO 0aKTEepUil CUMOUOHTOB.

NmeroTcs u ipyrue npuMepbl MOAOOHOro U3MeHeHus1 crocoda nutanus. Tak, yepBb Symsagittifera
roscoffensis [Semmler et al., 2008] (6eckulieunbie TypOeaIsiprn — HarboJiee MPUMUTUBHBIE OUTaTepUn
[Ruiz-Trillo et al., 2002]) nuiieH KuleYHMKa U MMATAETCS 32 CUET XKUBYIIUX B €ro TeJie 3eJIeHbIX
Bojiopocuieii. I[Ipu a3ToM OH cOXpaHsieT 3HAUUTENbHYO0 AKTUBHOCTb: €ro JJOKOMOLMS (3apbIBaHKE B IECOK U
MObEM Ha MOBEPXHOCTh) HANPSIMYIO CBSI3aHA C MUTaHUEM — (POTOCUHTE30M Bojiopociieli. Perynupyercs
3TOT MPOLIECC CTATOLMCTOM — YYBCTBUTENIbHBIM OPraHOM paBHOBeCHs. TeM He MeHee 3Ty aKTUBHOCTb BCe
PaBHO HeJb3s1 B MOJIHON Mepe Ha3BaTh MOBEEHYECKON, MOCKOJIbKY OHA HAIIPaBJIEHA HE HA BEILLHO
ocopMIIeHHBIT 00BEKT BHELIHEN cpefibl [JIeonTheB, 1972] (B3anMopeicTBre CyObeKTa ¢ 00BEKTOM
orcytctByeT [[ToHomapes, 2010]), a Ha HeO(OPMIIEHHBINI HICTOYHHK HEPTUAN: HA MOBEPXHOCTHU BECH [IEHb
YEPBU NPOBOJST HEMIOABMIKHO, TIOJICTABJISISE CBOE TEJO COJHEYHBIM Jydam. OJHaKo NOBEACHYECKas
aKTUBHOCTb, OYEBU/JHO, BCE XK€ MMEET MECTO Y 3TUX YEPBEN U CBSA3aHA C YOBJIETBOPEHUEM IOJIOBOW
NOTPEeOHOCTHU — MTPU KOMYJISILMKU U BHYTpeHHeM omiogotsopennu[1] [Pynmmepr u ap., 2008a]: Kpome Toro,
JIMYMHKA YEePBs CIIOCOOHA MUTAThCs (ParoTpoHO, 3aXBaThIBasH NUILLY .

Euie Gonblumii MHTEpEC B 3TOM KOHTEKCTe npefcTaBnseT yepsb Olavius algarvensis, He UMerOLIMIA HA
NUILIEBApUTENILHON, HU BbljleanuTebHOI cucteM [Woyke et al., 2006]. Ix ¢pyHkuum 6epyT Ha cebs
OakTepuu, OOUTAIOIIME B €ro oprann3me. YepBb ke CocOOCTBYET 3TOMY MPOLECCY , NEPEMELAACH MEXK/Y
pa3HbIMU CJIOSIMU MTOYBBI.

COOTBETCTBEHHO, ICUXUYECKAsl PETYJISLUS Y 3TUX YepBEN XOTSl U UCMOJIb3YETCs IPU OPUEHTAUUN
MOBEJICHUS1, HO HE 3a/IefICTBYETCS IIPU Y/IOBIETBOPEHUU BCEX MOTPEOHOCTEN — B MEPBYIO OUYEPE/ib
MUILEBO. DTO AAET OCHOBAHME OTHECTHU MX TAKXKE K MEPEXOAHON (haze MeXy (PU3MOTOTNYECKUM U
MCUXUYECKUM OTPAKEHUEM.

Nrak, Kak Mbl BUJIUM, JIETeHEpalysl ICUXUIECKON OpraHu3alyy JOBOJIBLHO YaCTO BCTPEUAETCs B Ipoliecce

3BOJIIOLIMM, IPUYEM Ha Pa3HbIX cTagusx. OpHako Mopgodu3nosornyeckuil perpecc He Beceryja
OKa3bIBAETCS HANPSIMYIO CBSA3aH C ICUXWYECKOM IETeHepaLlyiei.

3akiIoueHue



B Hacrosiem nccaeoBaHu HaMy ObUT IPOBEJIEH aHAJIM3 OCHOBHBIX HAMPABJIEHWI 3BOJIIOLMY NCUXUKU. C
MOMOLLBIO MPETIOKEHHON CXEMbI AHAJIM3a IBOJIIOLMOHHOTO Pa3BUTHUSI ICUXMYECKOro oOpasa B pasfiedie,
MOCBSILUEHHOM apoMOp 03y, OblIa ONMKUCAHA OCHOBHAS JIMHUS (PUIIOre€He3a MCUXUKUA, KOTOPOH Y/IENIeTCsI
HauOoJIblIee BHUMaHKe B kiaccuyeckoi nepuopu3anyu A.H.Jleonteea [JleonTheB, 1972]. Takke Mbl
MOKa3aJu, YTO OT 3TON OCHOBHOWM JIMHUU MOCTENEHHO OT/ESIFOTCS O0OKOBbIE WIMOAlaNTAMOHHbIE JIMHUU
3BOJTFOLUM NCUXUKHU. [laniee Mbl TPOAHATIM3UPOBAIIM TPU HAUOOJIEE KPYITHbIE UIMOAIaNTAMOHHBIX JIMHUIA
dusorenesa NCUXUKU: pa3BUTUE ICUXUUECKOTO OTPAKEHUS Y OTHOKJIETOUHBIX 3yKAPUOT, YIEHUCTOHOTUX
1 TOJIOBOHOTMX. B X0f1e aTOro aHanusa O6buia nokasaHa cneuuUIHOCTb MYTH Pa3BUTHUS COJIEPKAHUS U
¢opMbI Opranu3alyy NCUXUUECKOro oopasa y npejcTaBUTeNeil TpeX yKa3aHHbIX IPYII MO CPaBHEHUIO C
OCHOBHBIM IyTeM 3BOJIIOLIMU TICUXMKU. B pa3zjiesie, NOCBSIIEHHOM JiIereHepalyn, Mbl PACCMOTPEIIU SIpKKe
NpUMepbI MOHUKEHUST YPOBHS CUXMYECKON OpraHu3alyy y Pa3HbIX FPYI OPraHUu3MOB B CBSI3U C
YNPOLICHUEM UX MOBEICHYECKOM aianTalyy K OKPY>Kalollen Cpefie, BLI3BAHHOM JIMOO MEPEX0oioM K
CUMITYEMY WA NMapa3uTUIECKOMYy 00pa3y >KU3HU, TMO0 K aBTOTPO(PHOMY MUTAHUIO.

OcyuiecTBIEHHBI 0030p COBPEMEHHBIX U KJIACCUYECKUX HAYYHBIX pa0OT IEMOHCTPUPYET HEOOXOAUMOCTD
pacIIMpeHus: U YCIOXKHEHUS! TPAAULMOHHON JIJIsl OT€YECTBEHHON 300TNICUXO0JIOTMY NIEpUOAU3alun
(purnorenesa NCUXUKM, MOCKOJIbKY €€ JIMHEWHbI XapakTep YK€ He MO3BOJISIET OTPA3UTh BCE HIOAHCHI
HICKOMOTO Tporecca. Mbl MPOIEMOHCTPUPOBAIIA, YTO AK€ BHYTPU OTHON U TOM K€ CTa UM UMEIOTCSH
KAYEeCTBEHHbI Pa3/IMyus B ICUXUYECKON OpraHu3aiyy y NpeCcTaBUTEEN OTEIbHbBIX CUCTEMATUYECKUX
rpyIm, 00yCIOBJIEHHbIE CIEUU(UKOI 3BOTOUMOHHOTO MYTH TOTO WJIM MHOTO TaKCOHA. MbI mojiaraem, 4Tro
3TU Pa3nyusl, a TaKXKe MyTh UX (POPMUPOBAHUS IOJKHBI ObITh OTPA>KEHbI B COBPEMEHHON NEPUOIU3ALIAN
dunoreHesa NCUXUKH.

BwmecTe ¢ TeM 060CHOBBIBaeMast 3/1eCh KOHLEMIMS HE TPOTUBOPEUYUT, HO UMEHHO PA3BUBAET KJIACCUYECKYIO
nepuoauzaiuto. K npumepy, onvcaHHble HAaMKM HAapPaBJIeHUs] 9BOJIFOLMY TICUXUKU KPYTHbIX TAKCOHOB
UMEIOT HEKOTOPOE CXOJICTBO CO CXeMOM, n300pakeHHo! B yueOHuke K.2.®abpu (cm. [Padpu, 2004,

c. 246)).

OpHako Mbl HAMETWIIM JIMLIb OOLIME OYEPTaHUs 3TOM KOHLenuuu. [lepcneKTMBHBIM NTPECTaBIISETCS €€
NaJIbHEMIIee YTOYHEHUE U KOPPEKTUPOBKA C IETANBbHBIM aHAJIM30M TAKCOHOB 00JIe€ HU3KOr'O paHra, a
TaK>Ke BbIPA0OOTKA CHNELMAIBLHON TEPMUHOJIOTMH, TO3BOJISIOLIEH YETKO O003HAYNATH OTINYMS B
NCUXWYECKON OPraHU3auyy y NMPeACTAaBUTENEH Pa3HbIX CUCTEMATUYECKUX TPy (HaIpUMED, MEXKLY
o0pa3aMu MPEJCTABICHASMU U UHTEJUIEKTYAJIbHOM (POPMO PEryJISIUMA IEATEIILHOCTH Y TIO3BOHOYHBIX,
COLMAJIbHBIX HACEKOMBIX Y FOJIOBOHOTMX MOJUTFOCKOB).
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