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B ofi30pe paccMarpuLaseTed OPOCTPAHCTRCHHAS OPIAIEALLA KIETOK, KICTOMHBEX aHCaMDIon, Tkaneii u
GPLALIIME MHOTOKIOTOURNX HURNTILIX 114 0CHOBE ROHIETMHH PaKTAILHON ICoMUTPRE, TONOTOTHH 1T
TEOPHH AMHaMueCKoro xaoc. Mecnedopan Kak cricsapiil nepexosa 0F X800k K YIODTICICHROCTH B G
MM rllu:;ymnm}u:ﬂ CHCTEMAX KVJAETHRMDYUMBIY It vilro wMe10K, Tak H Dﬁpa’r‘mﬂﬁ CreHapui epexoag
OT NUPAAKA K XA0CY B XOAC QpakTannunro muprhoeHesn KACTOR 0 RACTOMITNY CHUTEM MUOTORTETOYEBLX
MUBOTHEN, BREITRACHN 11 KOAWNMCCTRELID OXAPIETEDHIORAHR AACMEHTE Xarci 5 MOPGOTOTHE MEGTORTC-
TouHBE AHROTINGG. PiayyelHe QpaETAIBROTe MOpPOreca npoueseo Ia GeTBAMIECST INATCIHL I LIX
KAHILIEAX 1ECTPOBACKVTTAPHOH cocTemin cumomeaysn Aurelin auritg u waloproi rpaxednoi cucremel
JMAEHOR TI0Zerok Siphlongrus immanis u Pavameletus chelifer, a ki crpy iy plx AITTEPIB KOJDHAATS-
HBIX KODHCTOMGRLX pakoodpusdas Peltogasterelln grucifis n Polyascus polygenea. 1lorazano, 1o noao-
CTBI HACHTHUILLE BPAKTAIEHBIE MATTCPHE HC BCTPESAINTe dke B IPCACTAY (IHOTO Pa/Haihlit- Wil
fIHALTEDL bLIO-CHMMET DHTHOTO OPTATHHEMA ¢ Dy NKITHOTATEED SKBHBATCHTHLIMH LOETOPHLOLIHMUCT MOTY-
MM, (Dpa{{]‘aﬂ},ﬁaﬂ PAIMEDHOCTE MU0 TE30OEAHN ,;[ﬁ'[ﬂ OIICHKH llp(){:'I'palJ(."J'utlllu'}f,"[ CACATIOCTIT )—IO]JCIJO.‘T()FHH
HEHPOHOR UCHTPAILILON TIePBHDH cHCTeMI puh: auncronenrpa Phofidapus dybowshii, xete Orcorhihchis
kefa w cibl Oncorfighichus mason. TIoasano, YTO B X0Te OHTOTEHUSE CHML 0a4enns (hpakTaIbHod pas-
MEPIDETH H THHEHHEX MO ]HOMETPHUSCKHR TTOKA3ATCICH ROBPACTALNT Y NEHDOUOE HCCTEAOBAHHLIR TRV
(U eNAHO SRR CINE 06 ANATTHRIOCTH H 3BOIOLHGIHLIX NPEHMYLECTBAX SHOTOFHICCRO0 Mopdicrene-
33 ¢ XAUTHIECKAM (PR TAIBEEIM PCARHMOM, ohcoireuvnucny MophodyHEITAGHATBITY T BapHafe) hI0CTh,
HEACTHEIOCTE M BOSMOGKHOCT) IPHENOCOfellid K HEIPeICRAZYOMLIM HAMENEH HAM ClELb

Kmovcpwie caona: (hpakTATE], Xaoc, Tomoaris, Moetaroa

FRACTAL AND CHAOTIC PATTERNS IN ANIMAL MORPHOLOGY
V. V. Isaeva
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in the review the spatial organization of cells, cell cnscmbles, tissues and metazoan body are considered
using the concepts of fractal geometry, topalogy and dynamic chaos theory We investigated both the
scenario of transition frem chaos into order during sell-organization of cells in vitro and the reverse scenario
of transition {rom order to chaos in the fraclal morphogenesis of metazoan cell systems. Chaotic features
in animal morphology were identified and quantificd. Fractal morphogenesis was studied nsing epithelial
branching channels of gastrovascular system in the seyphomeduse Aurefic awrita and tracheal gill system
in the mayfly larvae Siphlonurys imments and Parameletus chelifer, as well as straclures of colonial interna
in rhizocephalan crustaceans Pelfogusterella gracifis and Polyascus polygenea. It was shown that completely
identical fractal patterns do not occur even within a single animal body with radial or bilateral symmerrie,
functionally equivalent repetitive modules. Fraclal dimension was uscd to quantify Lhe spatial complexity
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of neuron morphology in central nervous system of the fishes Phofidapus dybowskii, Oncorhyhchus keta and
Oncorfyhchus masou. During ontogenesis of Owcorfiyhehus masou the valnes of fractal dimenston and lingar
morphomerric indicators were rigsing in studied nevron groups. Probably biological morphogenesis with
chaatic fractal regime had an advantage in evolution, praviding morphofunctional variability, plasticity and
adaptability to wnpredictable environmental changes.

Key words: fractals, chaos, topology, Metazoa

BBEAEHHE

Has Gonee rayboKOTO NOHHMaHAA OHONOTH-
YOCKMX MBJICHHR HEUﬁXUHHM BHIX(OT B Uﬁ]““]’lﬁy’!ﬂ
MC}KLLHCLIHHMHHHPH}'IO Uﬁ.l’l&ﬂ'l'b MCCJLE,U,()B&HMFI
AETEPMEHHPORABIIOTO Xaock: M CaMOOPTAITHIAIMH,
HeluHellHOH ANHAMIIKY, (PPakTasIeHol reoMeTpHH,
ceszanayio ¢ pdedadu ML [purosmwma  (1986),
[ Xagewa (1980, 2003), B. Manaeasfipora {2002,
2004). 210 MERKIMCUMUAHHAPHOC HANDABICHUE MC-
CTENORAITHH WMETIVIOT HeRuHetHol Haykod, udyue-
HUEM CRONCHDLY CUHCTREM, CHHEPREMMUKOL, Meopuel
camoopeanisauut. CRORCTEA CUCTEM, HAZRIBASMbIX
CAOEHLIMH {BKIIOUAA HHONOTHYUCCKHC CHCTCMDL), HE
CROMHAMBI K CROHCTRAM X KOMITOHEHTOH W 11 OsBISLIYT
BHOBD BOBHHKANQITHE, HAH 4IMEDILAEIITIEES TEPTHI.
C.;'lOJKHUE HCUPCACKASYCMUE [IOBEOEHIE JeTERMARH-
NOBAHHCOH HEeMHHCHHOM CHMCTeME — JMHAMHMECKHEA
{ZeTepMMEHKPORANILNE) X00C — COMETACT ACICPMH-
HHPORAHHOCTE W CAYIRHATIOCTT, OTPAITHYEINIYIO MPel-
CKA3YEMOCTh H HENMPeNcKasyeMocTs, JIna mopgomro-
TFAMECKOTO OIIMCaHHA 3 llUJl_}"'-iEHlﬁl KOMHYECTBEHHBIX
XaPaKTePHCTHK GHOMOTHMCCKIE CHCTOM PadiHIHbLY
YPOBHEH ODTanu3alig, OF MOJEKYM J0 SKOCHCTEM,
HCE HIMPE MDUMEHAETCR A3uK QpaxTansiol reone-
'l'pl'ﬂd, ,.'l,Z'lEULI.l(.‘,ﬁ BOSMOAHOCTE KOPPERTHOI0 H CARATO-
IO ONHCAIHA CTPYKTYP H TPOLECCOB, HE JOCTYIHOIT
JUTA TPAHTTHONHO HCTOTR3YEMOTO B OHOMOIHH A3HKA
eBKAMI0BOH reomerprH, Buogormieckie odbeKTH ¥
ElpDJ_I,CCChl DG.J'[HJ_I,H[UT {ppF:'lKTH.IIBHhIMH CBUﬁCTB‘dMT’T,
XAPAKTEPUIYACE MACIUTAOHOH MHBADUMARTHOCTL,
HJH CHM[)H(]H(ISHEM, H TAKHMH KOJHSCCTRETINTEIMIT
HNOKAIATCHM K, KAK CI)pHKTH.i’thH}T PasMeDHOCTE W
makynapeocts {(Mandelbrot 1977, 1983; Weibel
1991, 1954; Smith et al. 1596; Goldberger 1997, West
et al. 1995; Binzegger et al,, 2005; Louis et al. 2007).
ﬂﬂl}ﬂflﬂ BCTEANMESA [ppi’(ETH.ﬂthIK ﬁl‘i('ﬁ.?Tf}m‘-IECI{I»‘IX
CTPYKTYP CUTHMANEH 14 BRLIDGAHCHHS dyngumil
PACTIRENENERNS TIOTOKOR, AeCYITHX ITHTAIIME, KMC-
JOPoA M BRIBOZAMAX dKCEpeTrH ( Weibel 1991, 1494,
Goldberger 1997; Mcacea 2003; Isaeva et al. 2008).
Qbnras vepra w OHOFOTIHecKas DyHKUMA dpaKiaiL-

HBIX BETBAIWMXCH CTRYKTYD, COSMLIIIMX OIPOMHOE
PASHOOOPAZHE OHONOrHICCKUX QOPM - YBCIMMCHHC
WAoIAA N pasiacia §ra3, MAKCHMANLHOE JA0.TIEMEe
UPOCTPAHCIBE, 4T0 0OCCICTHBACT KMEBLIM OPIaHHA3-
MaM MAKCHMM3AUMIO II0MATH oOMena © OKpPyiRa-
el CPEMOH H COOTBETCTEYVIONIYIO HIITETICHGHKAITHIO
METANOTHZMA TDH MITHWMHZANHY ofmero ofheva.
MPEKTAIBHAA TeIMeTPUS YiKE TPOBOITAAINEHE HPHH-
MUTOM AHAA{HA SKHBRIX opranmivor (Weibel 1991,
1994). TNoeropaemee, CAMOTIOAOOHER OHOM0THYe-
CKNC HPAKTAIBRBIC AATOPHTMEL J4I0T CYICCTBCHHOU
CAATHC TEHCTHICCKOH HHGODMAIMH, TOCKOALEY
OIIH ¥ T e GHOMOTHYeCKHe MEXAIlMIMEl MOCYT
OMTEL TIOBTOPII0 M MUOTOKPATIIO WCTIILEORAIT W
KOHTPOJE TIOCHKEI0RATENRIEE TIaTon QPpakTansIiorg
Moptorereia. DopuoodpazoBanne BeTRATHXCR De-
CITHDATOPHEIX [ICPEBREB ¥ MIAEKOTTHTARIIIHY W HACe-
KOMBIX  ACCTATOMHO MavveHeblE pnoacp (Moetzger
Krasnov 199% Warburton et al. 2000).

Bee Buosarnueckne Gpakrain  HCPCryAsPHBIC,
JACTHUII0  XaoTHSHPOBAHHEIE <hOpMEI, IpemcTan-
AFOIHE COGOH DEIVARTAT W CTPYKTYPRYI 3amich
JUHAMHYLCROTO Xa0ca Opoleccon ¥X mopdioreresa
H HeraOeRHD BRIOYAKITHNE CTOXACTWYECKYH Ba-
pualebHOCTD, T.e. (PPAKTATOnOfO0HEE CTPYKTY]EL,
nan Keasudrpakransl, Opagtansras (gpodHaa) pas-
Mepoctn (Mandelbrot 1983; Mesep 1991) cayun
noxazaTeseM @ MepoH Janoinellnd dpakraianici
CTPYKTYPOH TOMOIOTHYECKOTE TPOCTPAIICTES, B KO-
TOPOM OCYTIECTRIAAETCA MODQIOTENES DTOH CTPYKTY-
pul. BrHomorHYeckne QPaxTamsl {HATIPHMED, KIeTIH
U KICTGUHLIC ancavOult CAOMHON HPOCTPUHCTBEH-
HOY  OPTAITH3AIH) MOMYT OLITh  KOMMYCCTBCHHO
OXAPAKTEDMIOBAIIL]  (MPEKTANLHOH  PasMCepHOCILE)
KaK MepoH 3anoNrelys IPoCTPAlCTE: HCCNeNy e o
CIPYKTYPOI, HEKUM HHARKCOM €8 TPOCTPAIIC TRETIICH
CHEBKAOUTH. B KaerTBe TONOTHWTETRHMT XapakTe-
pucTHKH GpaxTanos B, Manacasdpor (Mandelbrot
1983) DReS NOATHE AOKYHAPHROCTIE, T.C. HAANUMS 11Y-
CTOT {TaKYIT) KaK MepLl He0THOPOIHOCTH CIPYRLY bl
(ppartama. TIpuanana Taroke 11e00XOTUMACTL LIPHME-
HCHMSL TONOAOrMYecKOro TOAX0Fa a8 OTHCATHA |



MparTat pULE H XA0THICCKIE DATICRHHL 3HB0THBY

ANATHAA UPOCTPANCTBeRROM GDraHisaunH dHoToTH-
yecknx 06LekTo8 (Thom 1969, 1996; Edelman 1988;
Juckush? Dress 2003; Pivar 2007). Tomonoruueckit
TOMXOT, B AOCTATOTHO [10L0H Mepe MCHOARSORAH MO-
ey A PHEMI Ouosoramy s anatnsa gops JHK
{Crick 1976; Wasserman, Cozzarelli 1986; Drabik
et al. 1897: Stasiak 2000). TomomornuecksH mOAx0]
TMDHMELEN W K HCCACHORAnHD upcobpazoBadui MOp-
(ponorrn Melazoa v outorcuese w sso/nolmy (Ipe-
cHog, Heaena 1985; Heaena, IIpecdon 1990; Presnoy,
1saeva 1991, 1996; Jockush, Dress 2003; lsacva et al.
2006, 2008). Buonornicckoe opMoohPaIOBaHKC
PACCMATPHRAETCT M KAK NMPOLECE CAMOOPTARHANIN,
T.C. CAMOTIPOMIBOALITOT) BOZHAKTIOBEHMSL L POCTPAH-
CTREHAOH H EPEMEHRHOH YTODSAGUCHITGCTH, B XOUE
KOTOPOTO TIONA/LLHIMH MaTTepPH CHCTEMB! BOSHHKAET
UYTEM JOKAULITIX BAUMOJTENCTBHA  3JIEMeHTOB
NMBTLEX yPORIEH; (MOMOTHIeCKas, CAMOOPTAHHIE-
TSl HATIPARTAETCS W 3AKPEILLLCTCH eCTeCTECUITHM
orbopom (Kauffman 1993; Ben-Jacob 1998; Parrish,
Fdelstein-Keshet 1999 Rlazis 2002; Parrish cl al,
2002: Camazine et al. 2002; Whitesides, Grzyvbowsky
2002; Pivar 2007). Monaeanposaline TROLCCCON CAMO-
OPTaHRFALMA OHOTOIMYECKIX CHCTCM M ITETHHE fHLE
UHAMHD CT0MKHBLX GHoAOTHUCC UK $opd - HIITEH-
CMDH0 DadBHBAIONTEECs HALPARTEHHC COBPEMEHHOM
TEOPETHUCC KON BHOMOIHA,

PE3VJIBTATHL U OBCYKJIEHHME

K()HJ._LL‘EULIHFI CHMOUPF&IIHEJHLLMM OOATTOCTRI) [IPH-
MEHHMA K PEATPCrAIHH KAeTOR (D vitro, CLOHTATIIo
ORPa3VIONTAX AECAMOIH KICTOK € KOURAMHWPOBAH-
HLIM <COUHMAILITBIMS LOBCTETTHEM K ICITEPHDPYIOLNE
VROPAAOUEHHBE  MOPOAOIKIECKIE  LIATTEPHEL
IKCTIEPUMEHTLL C JTRCCOLHATIMER M Pearperauuci
KTETOK PAZTMYHBIX OPTaTTHAMOE ASIOT CBHACTEIb-
CTBA GUPOMITRIX DCLVISTODHBIX CIOCONHOCICH KiTe-
TOK MIOTORIETOMIITX #ueorapx. Eme 3. Burscon
MoKAzAlN., UT0 IMCCOLUHHPOBARHLIC KTeTKM 1IyDOR
HOPMUPYIOT ACPCLATH, KOTUPLIE TPeBPAAoTCA B
madersimx 1yfox (Wilson 1907} [locaenyowne
HOTO0HDE OIMETH Ha AMGPROHANBHLIY KIeTKAX MO[-
CRME CHeH TIoXasaLd, IT0 KACTOYITRIE DCarperaThi
CTAHORATCA LLMABAIOTIAMY <aMOpronaanu» {Giudice
1962; Spicgel, Spiegel 1975}, cuocobIEyMe pusBHTh-
ca B annnok (Giudice 1962). a nocre meTaMopi(x-
sa -  epruasitx Mopekax exelt (Hinegardner
1973). llpy HoCTeoBaUHH iN VILIO ATPeTHpy NI
TEMOLHTOR MOSLEKCKOR, TTeJOoMOFTOR HLVINDRESTEIIL
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H SMOPWOHAJALIIEIY KIETOK MOPCROLO (A BRLADTEH
CGOTIHME cLeLapHi (hpAKTATEIION CAMOODTATIFIALNNY
KaK nepexgsl oT xaoca K nopaaky (Hcaesa 1994,
2005; Heaena u ap. 2004a; Isaeva ct al. 2008). KaeTEH
KPOBA, TEMOIHMOET MK HCTOMAYECKO KHIKOCTH,
KAK MABCCTIIO, OCYIMCCTEISIOT i viva JarATHBLE
Y BELMM TpoMBu0OPaIORIITIA, HHKAICYTATUH, (-
TOLUT03a, TepBudHOl pemapadun pars, Takue ci-
CTEMBL, COCTOALNE WEXOAHO M3 OTIETEHEY KACTOR ©
XaOTH‘-IUCH,Di’i HIULI-’T.BMH.}'&.‘ILTTO'& J'[I-IH':[MHKDIIH;I', RECEMA
YACOHLI ZLTA MCCLEAOBAITHS AB1eHUI CAMOUDT AR
UMK ETETOK B YUOPAQUEHHbE CTPYRTYDBL ln vitro
PEARTAH (halLATO3A W HHKAUCYAATIAH NPOA BRI TCA
E ADHKDEILICHHY K HCKYCCTSETHOMY TBCPAOMY cyh-
CTPATY, DCAKTIHE TPOMOOOODAROBAHNN — T KITETOYHOUI
arperanan (Meaesa 1994; Tsaeva et al. 2008). Lipose-
AUCHO QRCTTEDHMCHTUTRHOE HLCeTJonaAe AHHAMARKH
GPakTATEEON CAMOOPTAHMIAUHH aTDErHpPY IOLUIHK in
Vitro reMoLdToR MomTOCKa Mizuhopetien yessnensis.
PaHHHE AIPETATH TCMOLKTOR TPHMOPCKOTD Tpedii-
1ca Mizuhopectern yessoensis TIoa001LL PPAKTRAL HIIM
soncrpam Manacnndpota (Mandelbrot 1983} u xao-
TUACCKAM (NPAKTATRITBIM K1ACTEDAM, MMUTHYEMBIM
MORETBIO  alPerativi,  orpaudersoi  auidbyaved
{diffusion limited aggregation, DLA: Witten, Sandcr
1981). IIponencHo MMHTATIHOHHOC MOJELWPOSAIITE
dpusraThFOl CaMOOPTaHU3ALAN aTDerHpy KIHY in
vilre reMoTtiurTos [Ia ocHobe Mojenn DLA, a taxme
pneTounnx apromartos {dcpranms, Mcaema 2000
Heaesa u ap. 2004a; Meaena 2005). KneTounbie as-
TOMAT L ITE0 THOKPATIIR WO L LIOELTH (_" PO TRL-
T MCOGTR3OBATL) AMA MOACLHPORAHUSL IWHPOKOT
CLCKTPA (DHBMICCKHMX M OUOROTHYECKHX MRIENHI
(nampenep, Jaxmo, Yermeur 2002 Dallon et al.
2006; Thorne et al. 2007}, Pagpaloramias HCXoaH0
ST MOTENHpOBAHAS  MODoreHenn  (husuueckinx
(GpaKTambHEX  KIacTepos moienn DLA (Witten,
Sander 1981; Mcakin 1986; Camep 1987) &Hnima
MCTIOR3OBAHA BHOMOTAMH AT MMM TALLMH (DPAKTANB-
11010 pocTa HakTepHil, MOPQOTEHEZA KOCTHOTO MOSIY
1 MOPPOTOTHH HEHPOIIon {AaupuMep, Nacim 1596
Cascrta et al. 1990; Louis et ul. 2007).

IMpw TakoM MOBETAPOBAHUA JOCTATOYHO [ pOCTOH
HAGOP MRABKIL LPHROTAUT K O BTEHHH) CEOH ULIY TIAT-
TEPTIOR, !\-iUdeDI"EﬂE."I EOTODLIX COMETACT YIIOPATOeH
OCTE W XA0¢, OTDAHMY EHITYHY .T[E!TL‘IJMHITHDOBH.HH{!C'l'b
H HCLDEICRASYEMOCTD, CRASE ACKATBFOT TIOPHALED |
raobarrmore nartepra. Qupenetente fpariaIbnoi
PA3MepImocTyL PAiAX ArpPCraTon TeMOLHTOR Jlact
ailagerust, sapbApyiomue 1 npefenax 1.6-1.7; 1a-
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KHE 3HATETTHS YapaKiCpHb: H JTTA KOIMOHI VAN,
OUMChEBaEMEEX MOTEani0 DLA, dpaxrtarinas pas-
MEPHOCTh KOTODHY — [OILIOMMYecKHE HITRADHaNT,
OMPELE O BHYTPEHTIHH 0D AOK XA0THUECKOTO
rmactepa (Witten, Sander 1981; Canacp 1987). Co-
BIGIEITHE XOUA KPHBEbIX COOTIONICHHS WWACTTIATH W
DETHIECKOH LLIOTHOCTH H30ODAKENUA diperaTa i
PrATEHOTG OOBEKId B [IPOTEcCe CORPALEHHS. M T
€10 (PPAKTATRTOH MOCIA LOKAIBIBAET (HPARTANLH VK
CYTIISCTL PAHHWUX aTPeraTos reMingrtor {Jepka-
nui, Heacsa 2000). TTpesencaue cucruhiieckoro
MITHORropa cBoper HEGPHILMpHOr0 aKTiHa, (1IH-
Toxamaskng B uan D) 1aeT BO3MOMHOCTE BRIARFT
JUBHCHMOCTT HPpOUCsus Moprhorerresa o1 dhyakimd
HHTAKTHOH CHCTEMLI AKTUHOBHINX (WIAMEIITOB, T.C.
DHONOIUHECKITH MEXAUIMEM CAMONPTARVIAIHN eMO-
IH1os. Takuy ofNa3oM, B X04¢ ArPCraTiii TeMOLUTOR
H JIDYIME KReTOR in VitIo Dpoasagemes kax odime
ATA KHMBLIX M HEKHBBX CHCTCM S33KOHOMEDTIOCTH
{parTanBIcH caMOODPTARU3aTIHH, TAK | cocuHpge-
CHNC HUOTOTHYECKHC MUXAHFINMBT KIETOMHOI arpera-
UMK, JABUCHTIIHE Of hyHKUMOHUPONATIHA HHTAKTHOR
CHCTEMBL  aKTHTIOBLIX  uaamenTor  {depxasun,
Heacsa 2000; Hcaspa v ap. 2004a; Mcaepa 2005
Tsaeva et al. 2008).

Hrax, B 1awke etpr MoKIO DAGI004TE XA0C —
XAOTHYLCKHE PPAKTUBHEE KTACTEPS KaeTuk. veeT
M MeCTO X20C B MOPGRodYRENHOTATBIION OPraH -
LMK KAETORK M TRAIEH MHOPOKIETOUIMRIX KU BOTHRIX ?

Xaornueckas dparTaibias (uHaMika Mopdore-
HEda NeHPOHOR M WX CeTeH Heg ) HOKPATHO HCCTETOEA-
mach rielpodunonoramu, TTelpons — dpasTatonoros-
HEIE CTPVETYPhL, (DUPMHPYICIIACCH B COOTBETCTRUN
¢ WIFOPHTMOM CAMOIOI00HA. KASTOUMOC TCAO JAeT
LAUANO TORTOPIIG BETBAIUMMOSH AKCOMAM B ACHADK-
taM {Slanley 1989; Goldberger et al. 1990; Smith ot
al. 1996). Cern HefipOIOB XAPAKTEPHIVIOTCS RPO-
ABAEIHAMH PPAKTATRHOR QDTaHU3AMMH KAk It IPO-
CTDAFRCTRE, Tak 1 BO Bpesmery { Waliszewski, Konarski
2002); mpenmomaraercs, 4To (hpakTaTFRLL Ausaiin
HEHPOHOB B HX TEHAPHTOB OLTHMHZHPORATT AT Bul-
TOTHCHMsE (DYHKIUH TePeiaum mirokd wiiopMaliig
(Smith ct al. 1996; Goldberger 1997). Camonogofuce
W MAcWTaduad MHBApWaHTIOCTL MCHPOHOB MpO-
ABIACTCA JTHIb CrOXACTMYECKH W B OTPAHUYEHHOR
Macwrralinolt Kane, 1.0, HCHPOHB — XAOTHUCCKHL,
Hepelry sipble (ppakTaiLl Beisienew Xaoc B hyax-
HHOIMPOBAHUH  HAeHpOIoE # HCHDOWHRIN  Cered,
TMORAZATA XAUTHYCCKAA (BPAKTAALIAA AMHAMMWKE DI~
ucgrazorpamm {Goldberger et al. 1990; Stanley et al.

Pusnen 3, BB Heoageon

1992; Goldberger 1997; TTofman 2001; Waliszewski,
Komarski 2002). Lnpoko HCHOTh30BAHO olpele-
ACHAE QPAKTANLHCHE PASMEPHOCTH TEHPOHOE MO31E
H FAHLTHOANHY KIETOK COTUHTKE MISKOMHTTAIONIIE
{Cascrta et al. 1990; Goldberger ct al. 1990; Kniftki
el al 1994; Smith et al. 1996; Fernandez et al, 1999
Costa et al. 2002; Louis et al. 2007).

PDpaxranbHag PasMePocTh (OLUPCICACHHS He-
CROJTBRAMI MCTOUAME € TOMOHRID KOMLULIOTCPHEIX
LPOTRaMM AHATAZA n3o0paxcHni Tmage] H Benoil)
HCLOABZOBAHA.  OAH  OLUCHKM  NROCTPAHCTBEHHOM
CAGKHDCTH FeiPOVOE LCHTPabHOR HEPRIOH CHETC-
Mbl potfy: onncranentpa Pholidapus dybotoskii, ket
Cncorhynchus fketa v ovivil Oncorfiymchus masou
(Heaepa m ap. 20046, 2006), Bolmu Budpadn He-
CKOJBKO THIOB HCADUHOB MOATA PRI ¢ HOCTATOYHG
YETKO BRIPAKCHHAMH  MODDOTOTHIECKHMH  pas-
AMYHAMHA | OIPEACheHa DPARTATRIAA PAIMCPHOCTE
MA./IbIX BRIOOPOT TAKAX HCAPAHOE AT TOWCKA KOppe-
JAIHH SHAUCHHS (PAKTARLIOH PAMCPHOCTH © MOD-
DOV HKLMOHABHON OPTAITY3AIHCH 8 HAIMSHPYEMHX
AHPONNE. PPaKTaibHasg PAIMEPIIOCTE ACHADHTHOTO
APERa HCCACHOBAHHBIX HelDOIOR KOMMUCCTBEHHO
XUPARTEPAIVET CTCUCHB ZATIONHEHWT JBYMCPHOCO
LPOCTPAHCTRA CHIAVITHLIM HAM KOHTYRIITIM TCpHO-
BEALIM M3OOPDDRETVEM ICAPOHA M CAVRNT YHCICH-
1131 MePOiE ero TPOCTPAIICTBCHHOH CAOKHOCTH.

A1 KouuecTReHHOH XapaKk epucTHRE Mopdoao-
TUH TTECKOLLKHY KIACCOR AHATHIHPYCEMbIX HEBPOIIOT
MONOTH CHMEL, HOMMMO (PPAKTATLITON PASMCPHOCTH,
UPHMENSHN OTPCACACHNE SAKVRAPIIOCTH B HCKOTO-
DLIX TPATHATIHOIIILIY HCAWHCHHRX MophoMorprac-
CEMX UOKaRaTeNetl (06mel AAMAN OTPOCTKOR, YHC14
KOHEUHLIX BCTREW, 91704 TOUCK BCTENSHHA, TOTATRH
WAETKH) € LCABK LOHCKA ROPPEISUHA HEN0IhI0TAT-
HETX TOKAZATCACH M CONOCTARIEIHS MY AMHAMHKH
BO BPEMENH © CHTOMCHETHIECKHME UPCOipasnBa-
HMSIMH  ODTATTHIALMH  AHATWIUDYEMBIX  HCHPOHOS.
DpakraabEas pasvepriocrs (D) kak curyara, 13K 1
EOFTYPA SCAPOHA HA TUTOCKOCTH OKASbIBASTCR TTPG-
MERYTOULOH MOAAY HETOTHCIEIILIMY SHAYEH VSFMA
TOMOJOTHYECKOH DA3MEPHOCTH KJETOMHOIC OTPOCT-
Kt Kak TUTTHU (DE=1) 1 AEYMepHOTO NPOCTpaHcToa
(DH=2), 3amOINTEMONG BCIBSLIAMUCA TTEHPIHTAMM.
3natcHus: bpakTanknod (apeduei) pasvepocTH
HCCASTOBAIINLIX HUHPOHOT DPEIG BapuupyioT ot 122
J0 172 B 32BHCHMOCTH OT TPHISANCHKRICTH Hef-
POHOR K KaKOMy-an00 kmaccy, OpaxraibHas puas-
MCPHOCTE IOCTHTAET HAubo/ et BEICORHY JHANCHUE ¥
METIEC CHCUHAMIHPORATIIEX, BLLUIOTHARUIHY Gojee



(DpaKTiL‘Ihllhlli‘ H XAOTHTOCKHE Nt e DHEL JKHBOTHLLX

pagmoNOpaaHbic  HYITKMUY  HCHPOITOR,  TOCAE KAk
HeHpOHLL ¥3KOH CTIEHAIHIAMHA XapAUIepHayioTes
OTHGCHMTETRAC HU3KIMH JUAYEHAAMH (PPAKTAIThHOH
passeproctd (Meaena w ap. 20046},

B xouc onTotenesa cuMil Owrcorhynchus masou,
€ 1ICPBOTO TO BTOPOIL TOM AWM, 3HAYEITHA MOPgo-
METPHYECKIX NoKAzaTeRel n HPaKTATRION DasMep-
HOCTH BUSPacTaloT ¥ TIATH HCCTTSTORaHHEIY TPYINT
HefipOHOB TOMOBHOIO A CIIMAHOTO Musra. Pamee yoxe
610 Hakiacuo yeervHenne (PPakTATEHOH pasMep-
HOCTY KVJIBTHRWDYEMBIX HCHPOTION MICKOUMYTAIONTITY
1o Mepe X mutepeperiniponku {Smith ot al, 1996);
ABTOD MPEATONAIAeT, IT0 DPAKTANLHAT PASMEPHOCTD
MORET CAYKHTE TTOKAIATCACM BOIDACTHOTO HAMEITe-
HHA MOp(bOJT{!THPI HEPEHRY TIETOK B pacTymeM op-
TAHM3ME; Haluy JARe, TO.AyYedHEe HA Hedponas
Moaoay pud (Mcaesa i ap. 2006), moarsepxaaoT
TAKOE NP A0T0REHUL.

Ha puc. 1 opeacTasiel TRHMCP BOSPACTARX U3-
MENeRHi 04HOMD A3 KAaccoB UeHPOHOR CUHHHHOPC
MosTa Oncorfiynchus measot OITIOTO TOAM W ABYX TeT H
cpeaHHe 3naverns (HPAKTAMRHON PASMCPHOCTH Hel-
PORGE KAZKTH CTa M, ODPeNeTCHHRIE METOI0M 1104
evera weagparok (box counting). Jomoanu Lo
HONEe3HOH xapamepucl'm{oﬁ OKAIBIBACT A JIIAYEHEE
JARVHADITOOTH KaK KOTWYECTREHHO MEDH TTOBUDOT-

1ron
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HOH CUMMCTPHA MOCTEYCMDLY MIOODAREHHA HODB-
HblX KACTOR ¥ TEM CAMBIM - MERDHI HeOAHODUAUOCTH
FAMOIIEITUA ABYMCPHOR TLIDCKOCTH CHAYATOM Wi
ROHTYDOM HCHDPOIA. JTOT LOKAATENR CHHALCITs
Hia HMCCAETORAHHOM OTPCIES ONTOTeHC3d y HeHpo-
I0R MCCMEA0BAHALIX KJACCOB! OTPOCTKH TeHDOROB
CTHHEOUO M03Ta  Oncorhynchus mason Milamici
BOSPACTHON THYTIE MEHCC PABITOMEDHO F4UOIRATOT
LPOCTPANCTRO, TOIA Kak TTo Mepe anddepentnpos-
KM HEHDUHOB YPOBEHE HX HOBOPOTIION CHMMUIDHA
{T.c. OAIIOPOTHOCTH SAUOIIETTHS TPOCTRAHCTRA Kae-
TOTHRMHA OTPUCTKAMM} TBOSPUCTACT. AJERBATHOCTD
TPHMEHeHMsE HOTTOTR30BAHHBLX [HOKA3aTencl i
XAPAKLCPHCTAKH LPOCIPANCTREITHOR OPIaRMIATHH
HCUPOTIOB TOATBCEIRETCS DOJBLIMM MHCIOM At-
CTOREDHLIX KOPPETATTHOHKDbLY CRAZSH CHCJACHIILIX
SHAUCHME DTUX MOKasaTeded: moTmKHTC b0l Kop-
peaAuped 3HaueHuidl DpakTATLHOE  pasMEpPROCTH,
[LIOUIAAMN HeAPOHOR, YHCIA KUHCYHGIE RETHEH, TUMCK
BETEJICHHA, ALIWHE OTPOCTEOER H  OTPHLATCALIOH
KOPPEAIINEH BUCX DOKASATETEH C0 SHATCHIEM TaKY-
gaproctu { Micacka u ap. 2006).

Taxud 00paA30M, KOAMYCCTREIITHE TOKAZATENN
A MACTITHOMEALMM  PAslIMK  KIACCOE  HEHDOHOR
MOLYT BEJOUYATLE KAK PaKTAIhHYIO PAIMEDHOCTS,
TaX W TOUOA0MHYECKAe 4CPTHL BETRASHMA ACHIDH-

Z2ropa

1.2 1.4

1.6

Pue. 1. Flamenedun HGDFIJO.T[UI'H“ " 11:1:aﬂra.1LIIUi'1 PUEMEPHOCTH 0TI 13 ENACCOR m_'ﬁp(_mrm CIEWHHANTD MO30E 11 oo PHeAac CHAL

Oncorhymchis masow (aoe Heaesa 1 op., 2008).
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TOB, HapAJy € JHHCHHBMHM MOp(POMCTPHICCEUMU
IIPH3HGKAMH, Haéop BCEX ATHX NOKASATencH nact
KOAHIECTBEINYIO XAPAKIEPHCTHKY LHPOCTPINCTBCH-
10l CAMEHOCTH 11eHpolia, KOPPeTHUPYIONVIO ¢ €TI0
MopdodVIKIHOIIAALION opramdsanaed.  Moxio
N0AYUHTDL M HHAHBHAYATBHEIH <IOPTRCT KAaMKAOID
HCHPOHA K3 HCLOBTOPHMOC, YHHKAILHOE COMCLE-
HUC CIO XAPAKICPHOTHK, W BBUICIHTL 1PHIHAKH,
THIH'HBIE S48 OHPENEICHHOID KAACCA HUHDOHOE, |
BHIABMTE GPAKTANLULE YEPTL, OGLIME A0 MHBLLX
H IIeXBBLIX (QPaKTaALHLIX CTPYRTYp. Moacm arpe-
ranay, orpaHducadoil guddyancid, DLA (Witien,
Sanders 198%; Mcakin 1986), umurupyer mopo-
LCHCS  HCOPIdHUMCCKAX  (DPAKTAABHBIY  KJECTE]OIB.
Morein DLA duia wenodssosada S5 HMETanMu
XAOTHMYECKOH (hpaKiaibHoil  Mopipoaorin Helipo-
noB ceruarkn (Stanley 1989 Caserta el al 1990,
Binzegger et al. 2005; Lonis ct al. 2007), Lens rakoro
MOSCANPOBAH KN — HE UPOCTO BMETALHA MODMOIOTHA
HCAPOHOE, HO 3BPUCTUYCCKHE B3I B HCAPBOR KaK
DPAKTANLHBIH Xa0EHUCCKMA KIACTep, OBAAAAOUMA
OOLMMU YCPTaMK C (UPAKTAIBHBEIMH KASCTEPAMH He-
HUBUH LpHpoabl. Mopghoredes MHOPAX OpPRPOSTHBIX
PparTaibHbIX OOBEKTOB, B TUM YHCIE HEAPOHOD, MO-
FCT BCTCPMUHUPOBATLCS HC GUHUM CAMHCTECHHBIM
ANTOPHTMOM NOCTPOCHHS, 4 HECKOUIBKUMI TIOCED0-
BATCALHG CMCUHSIOLUMME ADYE APYUd dAOPHTMAMN.
[Ipocine DAHOKPATHOR HIMEHEHHE OJBOTHD Wb
LAPAMCTPHYCCKOD  3HAYeHHsi Mmuyieay DLA  jaet
fonpuee ppulsuKcHe UOUYULeMOH UMATEIHK K
PCabHO MOPBOSINY HERPUHOR CPABHATEIBAD
HUXOMHOR Knacendockoll Mogeasn (Meaesa 2000;
Isacva ct al. 2008) (puc. 2).

HeeKoubKO yCAUKHEHKHBIE BAPHARTHT ATOH MoO-
HCAH HMETMDYIOT BCKTOPHBOBRHHbL DOCT Hefiposa
A B3AMMOACHCTEUC XAOTHYLCKHX  (IPAKTANLHBIX
KLIACTCPOE, CORAANHMX  KELUUMPPUKTUTRHY I CeTh,
HOAODHY 0 UPUMMHTHBHON Helporrol cetw (Hcaena
uoap. 20044). HeHposHBIC COTH UPOSBASKOT B U[H-

Pazaen 3. B.B. Hegean

CIPAMCTECHHYD, M BPCMCHHVIO  (PpaKTalLHOCTL
(Waliszewski, Konarski 2002}, B.iszocth adaueHuit
(ppaxraibHol PAsMCPHOCTH OTAEALILIX I1eipolIoR
H HCHPOHHLIY KaacTepor mosra pud (HMcaesa u ap.
20046) BLISBNSET MACIITAGIYIO HIBAPHANTIICTD
HCAPOHOE 1 1 ceTeld. PpaKTaNLHeCTL MopdhodyIIk-
UHOHANBHOH OPUAHHBALIME HCHPOHOE 1 HCAPOHHLIX
CETER  KOPPUAMPYCT € XAOTHUUCKHMHM  HPOLCCCA-
mu B Hepsaoid cucreme (Goldberger at al. 1990
Waliszewskl, Konarski 2002). @yukuun ueipolon
HCPA3PLIBHO CBA33HLL C BX  MOP(OIOTHYCCKHMH
YOPTAMMH, CAVKAMMH <MOPQONOrINCCKHMA  KOp-
pessttaMie  {Aizeman el al. 2003) Hedporaibaoi
UKTUBHOCTH.

Hapeerao, wio pocr akKcOHa B ACHADUTOB, WX
BETBACHHE W VCTHHOBACHHE  MEKHCHDOHANLHBbIX
CESZEH OUPESEIsSETC MHOKECTBUM FeHETHYEUKHX W
HTHTEHETHYECKHX (DAKTOPOR M HAIIPABINETCT Pid-
TWUHBIME CHIHWIAMH KACTOUHOIO H BHCKACTOYHOIO
okpyaxetust meiipona (Kuiflla et al. 1994; Dickson
2002). HeTaabHo MCCASA0BARBL MOJCKYSPHBIE MO-
XAHHAMEL, OTBETCTEBHHBIE 33 HAIDABIEHME POCTL W
RETRIEHHE HKCOHOB, KK M (DOPMUDOBARTE TATTEPHA
MeKHEHDOHATBHBIX cBA3el. HapHrama pactyuero
KOHYCd DOCTA HCHDOHOB  HALPABJACTCA  HCLPLC-
PHBHUE MHTEPATIHER NOIUTHBHLIX M HETATHBHEIX
curHanos opykedns (Diekson 2002). ITpocaiexeno
OOMCIORAAAE INANAROB 1 MoODQOTeHes TEHAPWTOR
NPH CTHMYTAIAA B 3RCTIEPHIMENTE | TAKUM 0DpasoM
TOKATRHAA AKTHRHOCTE BAMAET Hi MOD(IOTEHe: Heif-
povon v wx xoHTypon {Malevic-Savatic et al. 1899).
[epenpousRoJCTRC M ROHKYDEHTIHS HEHPOHOR, WX
OTPOCTROT W CHHATICOR B PAIRHRANMNIEHCA HEPHHON
CUCTEME  TO3ROHOYHBIX  HEHADEKHO  TODMETAET
ANEMEHTHL Xaoca (CTYYAiTHOCTH, BADAAOETRHOCTH),
BRISIBACHHKE B ODIAFHAAIHE CETEH HedpoHOR (o
Rakic et al. 1986; Canesren 2001, 2003). Xaornye-
crad ranaMitca Moporentesa w Py HRITROTIEPOnANNA
HeHPOHOR B AX CETEH, CRA3AHHAA ¢ KOHKYDEHIIHEH Ha

Puc. 2. Monems DLAD A — e

KOWCTZATHRIX  TaApaMoTpax; B,

L Opn QEIORpPITHOM HIMCeIe
B I A LFIEITTS ) HOE IIEli]:lME‘.'I'[_]i M1,



mpa}{'l‘él.ilhﬂbll? H XANTHYECKHE TaTTeRul JHEBITH RN

 KCTOYIOM YPOBHC, CAMNOPTaHM3aUHed HeHPORILLIX
coTeH W ux (PYHKIHAME oOpadoTior undopMalim —
HOPMATbHAS XADAKTEPHCTMKA HEPBHOR CHCTEMDL
(Goldberger et al. 1990; Sehiff o al. 1994: Tononi
Edelman, 1998; Hofman ¢t al. 2001; Waliszewski
Konarski 2002%. Habprrouso yuopsiodeAnni pe-
ALHAM CBHJIET’EJ'IBC-TBFL‘.'[' O MATOA0IHA, UK, Hallpﬂl\-le]),
LATOROTHYECKAY  [IEPHOTHMYHCCTE TIPH  SIMAETICHH,
LEAPKHHCOHH3ME, MAHHAKSTILITO- TEITReCCHRITOM I1CH -
xoze (loaadeprep u u(p. 1990). Loaumopduism 1 sa-
PradenbHOCT: HEHDOHHOH 0praruiauuy HOIBOIAIOT
MOATY PCAIHPORATE Ha paseofipasue cpeaw (Tonon,
Edelman 1958).

[lo needt BepOATHOCTH, UPOATIEHMHE CAMOOD-
TANTM3ZUME W PPaKTALBHOTD Xa0cd B MOPhosoruu
HeHPOHOR W WX cerel 00ecnenpaiT BOIMONHOCT
MOPhOTOTIYECKOH W BYHKAMOMATRAON BapHadesTh-
HOCTH, KODPPCAKPYIOTIEA ¢ 1POARIEEHSMHA HIWPOKO-
TO CTIeKTIpa aNarTHBELX peakumi. Jusaiy mosra
MACKUUATAIOLIRE TAKOB, YT0 OH MOMKET BbULOTIHATE
BOIBIT0e YHCA0 CAMREEX PVITKITAR ¢ MHHLIMaTHHOR
3aTPATON PHEPTHY H MATEPHANa Kax [P BBITOUIHC-
HUH CBOMX (PYHKUMEA, Tk W NMPH LOCTROEHII CAMD-
nogedoi mepapsHYeckoil OPrafHIAIHH KOHTYPOR
nefipovos (Hefman 1991). Hraa crpaterma mo-
CTROEHUS CETH HEADCHOB REIABISICTCH ¥ ODTAHUIMOT
€ AHCCTED AeTEDMHUHPORIHHLIM PASDHTHEM 1 MATRIM
LOCTOATEH BIM YHCIOM IKIRTOR, TT0 Han{o.1ee DR PaKe-
L0 ¥ KPYLaLE JepRell. Y nematops Caenorhabditis
eleguns HelpOHRUS ceTh BRAIacT 302 wieTky, ofipa-
ayommx okono 8000 cusaucos (Sulston ct al, 1983;
White et al. 1985). Bersielie aKCOHOE U 38R/ (PATUS
[IEMATOA OIPAITHUEHO HCMTTOTMM warave. HelApon-
HASL CoThH eMaTo) - 0a 13 CAMLIX TTOCThLX CPeTH
upeictanureach Bilateria. [TpoeToTa opranmsannu
#eprHOiL cHCTeM C. elegans TPOSB.HETCA He TOULKO
B OTHOCHTETRHO MATOM YHCLC COCTanMHHIIHY e
HCHPMTOR ¥ MX CHEATTHYICCKUX CRASeH, HO TAKAE B
OTHOCHTEIEHO MATOM 4YHGIC TeTBAeHUH OTPOCTKOE
TTEPBHLIX KIETOR.

Opraviim MAOTORTETOMHLIX FKHBOTHLIX 3ATOJN-
HEll (PPaKTAALLIEIMY CTPYKTYPAMU, BO3HWRANIHMA
ITa Hase SUNTETHANBHEIX W ME3CHXHMIRX MOPGhO-
TeHESOE. BETRF[TU.ML'C—H DITHUTETUATILITHIE CTPYKTYPT
HPOEXHANTBHOIC MePEBA M COCYTMCTOH  CHCTEMb
MISKOTHTAIOIIAX — Haydo ee HeCACAVeMETe 1 MOAC-
THpyeMEle QPAKTANLIINE DUOIO0IMIECKAE CHCTEMN
opraugama, Masgenstpor (Mandelbrot 1983) nep-
BbIM TIPELGKILT XOPOIO HORECTHYH [ABYMEpPHY
MOTIeIn OPOTTXHATRHOIO Jepeda. MHOTHE KIKUCBLIE
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DAKTOPEF, ROATPOLHPYIOTITHE UPOLCCC MOPhOrencsa
BCIRATIHXCS CIPYRTYD ARXATCALION CHOTEMDI, S50
SOTMGHHG BLICOKOROHEep saTHETTR. Bruonoryaeckwii
ATTOPUTM QPAKTAILHG MORGOrcHesL BeTBALRE-
CH KATAMIOB JBXATETRAOR CUCTEMB HalCKOMbIX W
MIEKOIMTAININE  OKasaacd OOMHM. B TACTHOCTH,
RaaumMoeiicTRMe (haKTopa pocta huipofmacTos ¢
cro penentopom {(FGIF/FGER) 110BTOPHO K MHOTO-
KPATHO MCOO.JRAVETCS, OUPEISnss KAl 1war
MOCACAOBATENBHOIO BETRIEHHH 1 Y APoanthHiIbl, H ¥
aiteRoTHTAIOWHX (0baope: Metzger, Krasnow 1999
Warburton et al. 2000}, Takuw ofipasoM, Mopgore-
Hed OHOTOTHYerKnx PakTATBHELY CIPYRTY]D JETep-
MHHWDYETCH CERATHIM TeHETUICCKHM ROJPOBAHHEM,
FOCKOILEY O | TOT ¢ B1OTOTHICCKAL MEXGHHIM
BETBACIIEA MAOTOKPATIIO TOBTOPHCTCS,

[IpocTParHCT BETITIRIH TATTCHY CTEPEOTHICH B XOAS
meponix 16 renepanuil BCTBAERMA OPONKHATHHOTO
JEPEBA ICHOBEKA, YTO HENeT K OPCUTONONEHHI O
CIPOTOH  TEHeTHAECKOHW  ACTCPMHTANI - PaHIeTd
mopdorencsa apxaressHol creTenms. Mogkay 16 n
23 rencpalHaMe (ILOCJAeTITAA W3 KOTOPEX ReIeT B
ATMBBCOIL) TATTCPH BETRICHUS ORA3MRaeTcs Doee
coyIaiiHbLIM, BAPHAOETRHBIM, HE MECTRO ACTEPMH-
ITMPOBAHHLIM W BABMCSILIAM OT HOCTYIVIENTHS K1ue-
aoposa (Metzger, Krasnow 1999; Warburton ct al,
20000, BapuabeiLIigeTs BeTEACHAA TEPMHHATBITRIX
OTHENOR ABLXATETHHON CHCTENMDT, HE aKLCH TUPYeMasT
YOMSHY THIMH ABTOPAM U, TOAIEDKHBAKOTIHME MMCH-
HO LEIETHIECKOE HPOTPAMMHPORATTHE QDAKTANLITOTO
MOPGOTEHCE B OPTAHMEME, KAKETCH BCCLMA RAKHOM.
Omucado I aHamzy HpakTazbnoll Opradnsauii
OMOAOrHYECKMY CTDYETYD H IIPGLECCODR TIDCBALICITO
YIRE MHROKeCTBO PAd0T, 0AHAKO TAKAA UPHHITHIN-
ATRHAS LIPOOTEMA, KAK BOIMOXKHOCTS W, Bosee Toro,
HengfealiaooTe  OPOARTERHIT  Xuoca, CTPYKTYPHOH
HEYIOPSNOUCHHOCTY B OROAOCHHecKoM MopdoTerie-
€, OCTACTCH DPAKTIECKn He pazpabuTanHOH.

Hayuerse Xanca Ha ¥ PORTTE ODTAHN3MA A0 CHX IOp
ObLIO OTPATTHYEHO MCOTETOBAHNAME THHAMHUCCKOTG
ABOCR  HCKOTODHEX (HMSHOLOFHYECKHX  IPOIECCeOs,
1m0 He MOPdOTOTHUCCKME CTPYETYP. B YacTHOCTHM,
BHUIBJCGIE XAOTHHMCCKRA (PpaKTalbliad  THHAMKEL
HA AHNedANOIPAMMAX W KAPAHOIDAMMAX dYCI0BeKa
(Tonnfeprep u ap. 1990; Goldberger et al. 1990; Stan-
ley et al. 1992; Goldberger 1997}, TToaobro ToMy, kak
DCLULTIOTDAMME PETHCTPHPY 10T XA0THYECKY K3 HAHA-
MHEKY VHELMOFATBHON AakTHBIOCTH, MOPhoIoTy-
YoCkHe KEASHPAKTANLHLIE CTPYKTYDLI OPTAHMHIMA
MpeACTaREAOT codol 3anWeh, PUKCAIINIG XaoTHdC:
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CKOM JIMHAMMKH LDOHECCOB MOPGOICHE3a B XOJTE HH-
ARBUAVATRIONO DUSBHTHA OPLAHHIMA, CIPYRTYPIHY O
BHayaauzanim Moporenezz, Jas  WoCaCA0BaRAS
HeHAOEKUOH W HEYCIDAaHHMOR  BapabelbH0CTH
KBA3H(DAKTANLHBIX CTPYKTYD MHOTOKAETOUITRX M-
BOTHHIX W QUELKH CTeNell HX XA0THYOUTH HenbXo-
MO CDABHENINE MX NATTEPUOB B MOPGOIOrTIeckKH
W PFHKUHOHANLIIG TORIECTBOHHETY CHMMCTPHYHRY
(KBUSHCHMMETDHYTITIX) TACTAR OLHOTO OPTAILLSME —

JLOHE KIETOK ¢ HCXOTHO HACHTHTHLIM reroMom, s
TAKOL® DOTA HCCASAO0RATIHA OPORXMATIBHOR TEDERO
JETRUX W JMPYTHC (PPAKTATLHbE CTPYKTYDEL OpPra-
HHIMA MACKOTHTAUOWMX He BUOAHE YIOOHL BEHTY
FeHeTHUECKH MTPOTPAMMUDRYEMAIX MOPBOTOTHICC KX
PazAHYHHE IpaBoit ¥ TeBOH CTODOH OPIasHIMa 1 Tpex-
MEPHOL OPTAlTHAALWH, YTO SHATHTENLLC YCTORITe ]
ANATHS U MITETHPOBAHAE.

Buibpanssie 1ist 4HATHIA KBasWpaxTatbHOL
OPIARM3ALMY BETRAMHCUN STHTCAHANBHEE KAHATE
TACTPUBACKY.UMPHOW CUCICME]l Menyall Aurelia aurita
W ALXETCARACH CHCTEMBE Y HHOTTTRY TPaxeHTIny
®albp wonevor Siphlomurus immanis w Parameletus
chelifer (Mcaena w0 ap. 20013, 6, 2004a) pacuoaara-
KOs TPAKTUMECKT B QAHOR TAOCKOCTH (301IHKa
ME/¥abl MR KAGCDHOTO J1MCT K TVEHIKMA HACERDMO-
TO). DTH WIATAPHIMC CHCTEMLL (X186 aAeKBATHRT I3
HCCTENOBAH U COOTHOLIEHHA TIOPSLIKA M XAGCa TVTeM
CPABHEHHA PRATHITLX OUONOTHNCCKUX CIPYKIV]D ©
LETCPMAHACTHYCCKHME DAKTATLHLIME AEDERT MU,
HCMALBYEMBIME B KAYECTRC CTAHALPTHOH MOIeTM,
HTO TOIBSET VCTAHOBWTS TPAHHITY MEKAY CTPOTO
ACTEDPMHUUPORATIILM (PPARTAILHLIM MOPrDOICHEIOM
H IHOSIBITIHCM 3TeMELTOB Kaocs,

¥ craomenyser Aurelis aurite upuHAaTo pas-
AHYATE TP THTA PAAMANBIILIX TACT POBACKYASDHRIX
KAHATOR, 8 HeBeTRAUXCT ATPALMATBITHX, 4 BeTRA-
LIMXCS TIEPPAAHATBIIBX M 4 RETBSWMXCS WHICPpa-
IranbHerX (cm: Southward 1955). Bee vetnpe cex-
TOpa (AHTUMEDA) MCTYHR, 00 1a230mel pugraTLiof
A-ysesoil cunMeTpueH, By iuMOHATRIG 1 MOphO-
norggeckn sgemsagentin. Harbonce vaobuw ais
ATIAMHS TAK HASBIDASMLIC REPPOOHAALHIME Kb,
RAKALLHA M3 ROTOPBIX HMEET OAMH 0OlUMA CTROM, pac-
LOTOESHHAA  MEXKAY KETVAOUHBIME  KapMaHaMIL
Heppannansusie wananm oanoi ocofn aypem
MPEACTABRENTILIC 5 BHAE CTAHAADTIINY BpakTamniins
ACPERLEB ¢ IHXOTOMUYCCKHM BCTRIACITHEM, HI06DA-
HAEHEL DA pUe. 3.V BeCK Moo TeoBaERRY ocobell mait-
ACHBL STAUHICARHEE BAPMATINH XapaKTepa BUTBJIe-
FIMA 3EUX KaTIAROR B IPe1eax UPTaImiMa; HW DAY e

Pasyen 3. BB, Hoaesa

OGUAPYHCHO TIOILOCTHE WSHTHYHBIX KAPTHH bpak-
TATRIIOLO BUTBIEIHA KaHamon, Ha upeactasienuoii
martpuiie (raa. 1) mauo cyMmapioe yMeao BeTeed
E10puro — BOCEMOTD patros (N 2-N 8) pasmennuo
JAA ICBOE W IPABON MONORKIL KAAKIOTO H3 NCTEIPEX
meppaguaisieiX kanados ([-1V) tpex ocofeii A.
aurita, 0bosavernmax Gyksawm A, B u B (netacuue
LCPPAIFAAbHBIX Karmados ocolin A Haolpaxelio Ha
puc. 3. ONEBHEHG, ITO TIEPRLIC B TTEOTOMMYECKHE
RETEACHHS TDOTEKAKT CORBEPIUCHHO CTEPCUTHLIHI
TPETHH LA BETRACIHA, KiK MPABKIO (KO e Beeiua),
TOWRE CTCPCOTHTERIL LOcae Yetneprod (mdyvpralun
YUUPSTOMCHHOCTD (T.2. PCeIyAsAPHOCTL H TORTOPAC-
MOCTb BETBICHHM) YTPAUYHBACTCS, ¥ TTATECPH BETRAE-
THA CIAHOBNTCA JAoruureiM, HTak, rpanmuna Moy
MOPATKOM M XANCOM B CTPYKTVDHOH OpTAITHAAMM
KaHaTOD Kax B Mpefedax oIHOTO OpradusMa (KNoHA
KICTOR), TAK W ¥ PA3AHUHBLX OCOOSH MCAYART TPOAC-
Taer Hit Yponlle serBel panra N 4-N 5,

Taxoit e cueuapnil mepexoaa or MopAIKa K xa0-
¥ HaOMIOJATCA ¥ BCEX MCCTENOBALEbIX HaMU OCO0CH
A aurita. 1lpyr 3ToM noAXOMEe He PACCMATPUBAOLT
AONOTHHTEALHBE, WIAHBHIFAIRILE A1 KayKIoro
KAHA/14 H KA A0H 0rohi DAY M XaDAKTOPa BETR 8-
HITH, JABHUNTIAE OT KPHBHUATI BerBedl, HX JHHCHHEX
W ¥TTOBELIY PARMEDOE W TAKAY TOLCJIOTHIECKHX Xa-
PAKTEDVCTHE, KEK AHACTOMOIE BeTECH — B peasILeo-
CTH XA0TH3AUMS TFATTEPA BCTRIEHHA UPOARIFETCA B
GOALUIEH MEPE, 'LCM 5T CEAYCT U3 TPENCTABARHHOH
Tabmunb. C y9eToM BHYTDONINX AHACTOMOZ0S BET-
BeH KORAOLY W3 TIEPPAAHATHIILIX KAHATOR AL TCpH
BETBITENTHA OK43RIBACTCs emle O0Jce  XAOTHIHDbIM
(Hecaena w 1p. 2004a),

Takuw 06pazom, BHABICHE AEMEITH Xu0ca B
MODDOAOIHYECKOH OPraHH3alMKN BeTRATIHXCH Ka-
HWTOR TACIPOBACKYAPHOR CHCTEMbL CIIM(OMC Iy 3b1
A. qurita; CTCpCOTANIEIMK OKa3ATHCh AN NEpBLe
ABE~TPH TNALY BUTBITEHH, LOrME KAk B X0/ TATRIe -
METo  KBASHDPAKTALBHOTO MODGIOTEHE3a  KAHAION
PEATMAVETEL CUSTIADHH Hepexoua 0T TOPALKd X
Xaocy ¢ TAPACTAHHEM TTEYUOPAAOYEIIIIOCTH TI0 MCpC
TPOXOAKTEHTA NOCIEINTATCLHAIX THATOR L HUXOTOMM-
JECKOIC BeTRAeHu (Gudypraunit). TTo-snamumony,
¥ aypelun UOT CTPOLHM TeHETHUCCKMM KOUTPO1eM
LBXOAATCA LauailbHREE, camble 00TTRe 9CepTh (Bpak-
TAILHOE CTPYKTYPL TaCTPOBACKYAAPHOHA CHCTENE
Ha DANHHX 3TATEX o MODQOreEdesa: 4-Tyyceas camM-
MEeTPHA, 00PA30RAIMHE § HeReTBHLMXCA KAUAIOE W 8
BUTBHTMRCH, & TAKIRE NCPRLE AR BOTBISHHA KdHd-
Tom, JeabHed i xe KB HgpaxTaTLimi mopdore-
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Paue, 3. JapucoBE TrrreqiHa BCTEICIINA HETh [ TCPEATHAIN WX IGIHLM0E 0IN0H ot Aurelfa qurita (CeRa ), DCACTARIICTIIAL 0 HHE
CTALTAPTIN (AR TATBIILIC S hed ¢ KOTOMBEMECIHM HC (RACTTHCM (LH]HIHA] NOACICITHE R e Te] 1y Heacea nap., 204,

He3 KARATON JIETEPMUELUDVETCT MCHCC MECTRWM ni-
PEE0M, ORAFRIBAACL JAGITHHAIM, XA0THIHDOBAHHHBLM.
1Ipg atom UPoHCXOIRT REU3OCEIGE HapylLCHUE
pagvANBHOA CHMMETDHH, NOCKOABRY PadnaiLIThe
KRHATH B PaslILX aHTHMCPaX IIRAWHAKT DASTHTATE-
C#T IO 4HC.1Y TOYEK BETRACHEA H AHACTOMOZ0R,
Pannee GopvupoBallHe HeperyJsipIms, XaoTH-
YUCKME TTATTEPHOE BOTRIEHHS Dl HaThIThiX KaHauoy
Oy CTORAEHD ACHITXPOTTHOUTbIC H Tomorpaducc Kol
BAPHADETRHOCTLI0 DAKAAAKH HORKX  BETBCH Pad-
ury kawanos {Ueprbiwcs, Hcaema 2002; Mcaena
uop. 2004a), B xoue aanareiimero MophoTemmes
MPOCTPALICTBEH HO-EPCMCTITIAA BapHadeTEHOCTS
BCTHACIING YCHAWBACTCA (DHC. A), UTO BEET U K Ha-

PAcTAIONed X4OTH2ATIHA MOPQOLGIHH RETRALMXCH
KATATOB KaaloH ocodu. OreyIcTRAS MeCTKUl je-
TEPMHHHPORATITIOCTH BCTBAEHHA KAHAIOB LaCLpona-
CEVAMPHON CHCTeMbL, LWIACTHYHOCTD 10 CHCTEME
B XOOC BCETO OHTOLEHESA, REPOSTHO, VOECTIETHBACT
BOIMOKIIONTh €C ALATTHRHBIX PCakuni (Hampamep,
TIPH NapY¥ILEHUAX TETPAPLIMALLIOH CHMMETPHH Hin
TIPH TIOBPCHAETTHI ).

Borarkii MaTepuan sl aHLTH3A HIMCLHBOCTH
(IPAKTAIRITRX CTPYKTYP B TDEJENax 41010 OpTa-
HM3MA MORHO T0AY4MTE, H3Y9as TPAXCHLILIE Rabpbl
(FepraTii} JMMHUOK TIONMEHOK, PacTiONOREeHHbIC
E RIE MAPULIX METAMERHDLIX IIOCKHX JHCTKOB ©
KRAFMIPPAKTATRHRM PHCYHEOM Tpaxedt. Mabephag

Tabnua 1.
A b B

1 11 il LU I 1 III 1y | II HI [RS
N1 1 1 1 1 1 1 L 1 1 3 1 1
K2 i1 11 11 11 11 11 11 li 11 11 11 11 TOPRIOK
N3 22 12 23 23 23 22 22 22 22 23 22 22
N4 i2 44 44 44 44 44 44 44 q4 44 A4 40
N& 44 fi 4 86 LE 66 GG g8 LI B 68 ae 00
NG B4 22 52 16 86 44 A4 Y kA 62 24 ni o
N7 412 02 a0 O g2 G0 6o 24 42 0 02 i) 1
Ng G on 04 oo aQ 20 0z 02 g i no a0
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Psic. 4. (Dopyupanaime 14 tponac RV HSIIHOR CHOTEMBI K GIFTOCCTIC-
2¢ Aurelin gurifa; inaveTp MeXyan: A — 0, B — B sps B — 20 mw
Lo lepnenes, Meacsa, 20027

CHCTCMA THYMHOK ToucHku Parameletus chelifer
ORCTICTABACHA CEMEBID HAPEMHA JHMCTROR, QOUCBHTITR
PA3THYUA HATTEPUA BETRIRIEMA B KaWIOH 1ape xa-
DepliLix JTHCTEOS, HAPYLIAWE BHAATEPAALHYIO
CHMMCTPHRO opravusMa (puc. 5). Tlartepn Beys.e-
HHI KaR 1010 }Kﬂ.ﬁf‘.pll(_'ll'() JTACTEA IJLE%JIHTIH("J'CH By B
0 4ACLY HOKOBLIX BETREH UepBOTO NOpsTKA, OTXO-
AHALHKE OT OCIIOBHOTO CF A0 T O LOCTETVEHNNY
WHIDB RETWICHHS BAPMAORIRIOCTL HapACTACT. DTOT
CUCHADHME LCPEXsila K Xaocy B MOPGMIOrM4ectol
OPTAlH32UHA FKaBCPHBEX TDAXCH HABAIONAETCS ¥ BCox
HCCACI0RANH biX AWHWHOK LOJETIOK 3T0OTO BHIA HEHA-
MCHHO ML HATHYAC OCHORTIOLO CTBOTA Tpaxeiinoi
CHCTEMEL it CaMbie O0LUIe YePTLL LATTEPHA Cro HORO-
RoTo Bersaenns ( Meaena w xp. 20012, 2004a).

Y JHUHUOK APYTOTO Bufa ToTcHkW, Siphlonurs
TMANIS, jIBe HEPRLIC KaOePIILIC NAPH TIDEACTABTEL
ABORULIMHK AUCTKAMM, ¥ TATTCPH RETEIACHMS TPaxei
WIOH — OT OCHOBAHAT KAKAOTO RabepHOTo THCIKA

Pazaen 3. B.B. Heaesa

Puc, 3. BapHafeqnnocTh navrepi soTENEH iy Tpaxciiroi wa-
Bepinh CHOTeMLL THIMAOK IOTCHEN Poremeletis chefifer, mapcp-
Ay — OAPA KAGE|MENY THCTROR G008 THTHAKH, NHEKE - THH UAPEL
HABEDH bIX THOTROE APYIOH AT 1D MOIIRN e VHARTHYCKHY
{nu: Heacsa u ., 2004a).

OTXOAAT CPa3Y HECKOJRES OCHOBILIX BCTBEH, BeTHs-
MMHECH C TATRITCHIAL MapACTAHHEM [ECY DOPATOYELL -
HOCTH, Ouenumira 3HaTHTENLHAN BapHAGCILHOCT
KAPTHHK BETBACHHAA T HATWYHE BEROTOPOH 0OnT-
Hacty narrepHa. [oaewer unesa THme kOHeTIDIX
BETREH JACT BECHMA 3HAYMTEALHLIE pashipoc sHage-
HUA: JUTE BCPXHMX MEUCCTKOB iepsoi mapa 71 u 99,
HkHNX — 81 1 1115 484 BTopol Tapbl CONTRETCT BeH-
Ao - 93 199, 78 1 $1 (Meacsa » sp, 20014, 20043).
DarTHYECKN  HEYNOPSAOYETHOCTE,  XaOTHYHOCTE
TPaxCHHON CueTeMnl B xa0pax TposaseTca cpasy
e [I0CIE DACKOMACHIE OCHUBHRE CTEUMOR, THLTO
KOTOPDiX DOAEe CTPOro TeTEPMUHHNIORAHD.

Cleyer 0TMETHTD, 4TO KWIKOBAHWE KDBLILER
HACCKUMEIX WMeeT HaMioro fonee cTaduIeHe Xa-
pakTep. Pagriraua Npassix ¥ IEBLIX KPYTLEE CTPEKO3
3ATPATHUBAIOT JIMIOTh HEKOTOPRIE MEAKUC RATKH, B TO
BPEMSL KAl DACTIONOMKENRE BOLLITHIICTHA RHTOK 101~
MHRETTO 06 el GHIaTepaTny o CHMMETDHM ( axapon
1987). Ecni 8 racTpoBACKYIADIIOH cucTeMe MORY IR
U &QOCPHOI TPaxclinoll CHETCMe THUMUOK TOIel0K
ACTEPMITHHPOBAHEL THLIb HAYATbHBIE BETBACHE, TO
B KPBLTBAX JC YUHCTO W paclioIOAeHHe GCHODBILIX -
JOK M X BeTrell JKerTRO ACTOPMHITHPOBAHO i BCCM
HX TTROTHACHET — O OCHOBATHA KPBLTA TG ero K.
MopGoaorwieckas WIMCHYNBOCTL CMMETDHTHBIX



(D paKTAABELIC 1 XA0THIECKHE 1l Te IRl B HROTHMX

CTPYKTYD OPTaHu3Ma, HMERyeMas dayKmyupyouet
geuMMempue, padee SHI1a TPMUsHALA IIeKAM HHpop-
MALHOOMKM 1U¥MOM, Te WUMeKIHM AZSITHEHOID
apavenAsa (3axapop 1987). llouaraem, uro Orcyr-
CTRWE FCCTKOH JeTepMiHALEE KOHEUHBIX ATATOR
RBETBACHHA KANATOB I4CTPOBACKYNAPHON CHCTEMEL
MEY3L W ABIKATENbHOM CHCTEME JIMYHHOK TIOEROK
H HALYHE $a003 B MOP(OIIDTHYeckuil opraiiaaun
3THX { TONOOHBIX CHCTCM — THe CAY SR HLI «TiyMs, HO
barTop, ofecucM AT BOZMOMKIIGCTh ATAITAIUY
K Cpefie — W3MCTIAIMeHCH, XaOTHIHDOBAKACH, 11e-
npeackasyemoi (Mcaesa u ap. 20014, 20042; Hceaena
2005; Isacva ct al, 2008},

V BHICWHX TPEACTABMTENEN MHBCTHOTC MHDA
(Melzger, Krasnow 1999) woweunnic sramtl ppax-
TAILHore  MophOIrcHe3s THTEMHAILILIY KaHaion
TAKKE TIOTYYALOT OHPENETEHHYI0 CTETeRh cBOl0ILL,
YTO MOEET 0DCCHCTHTE TIIACTHYHOCTE AL THEHLIY
pPeaKOHA f1d HeupeldCKasyeMble M3MEHEHHIT BHCLI-
HOIO OKPYKCHHSA, B YaCTHOUTH, PETEMEPALHID LOCTE
nonpexaenuii. Ha wnetounonm yponHe (ppakralhiag
CAMONDTAHMAAITNA MOKCT CIYAHTD  MCXATTUIMOM
peATHAALHH  ATANMTHERbIX  PEAKTMA  K/IETOUARX
cucreM (Jepwmasun, Mcacsa 2000). Cucremsr ¢
XA0THYCCKOH AWHAMUKOH MopdoreHesa obmatanr
Ooubuicl THOKOCTEW, OOMBIIER yCTONYWROCTLE) K
BOIMYLIERTAM, CLGCOOMOCTHI) K CAMOODTAH Hsa0HH,
'f‘JUJl]JU.IEIl"I TEIACTHYHOCTREY, AalACOM lTpﬂ‘-IHOC'l‘M o
CPABLETHIO ¢ KCCTKO ZeTEPMUEHPOBANHRMM CHCTE-
saMH (Tanonos-Tpexor, Pabugopny 1997), noaromy
XAOTHYECKHE PEKWM AAIITHEEIL

B mpoueece pocta u mopdoTenesa GPaKTaThHBIX
CHCTEM #UBOTIIHX (W pacTelHil ) CTpYKEYPHAd nepe-
TVAAPHOCTL HAPACTAET 1O MEPE TIPOXOAUEITHS TOCIe-
JTOBATCALIULY TIATOB AHXOTOMKYECKOLO BETRIACHUA.
C HapacTarHeM MOPPOIIOTHYECKON HEPETYIAPHOCTH
W BapHABETHHOCTY BeTBATIMXCS KEAZHDPAKTWAbHDLIX
CTPYKTYP TMPOMCXOSHT W HADYLICIIHE DATHA/LLUGH
uAM GUIATeDANbHOH CHMMETpPAH OPTAHW3MA KH-
BOTHOTO. AHAMLKS MEPEXOAd OT MODH/KA K Xaocy B
PEATRHBIX CUCTEMAR W PASLATIRY MOAEK BRIABHI
VITHREDC AWILUOCTh OTHOCWTE O HEMHROLIHX CTICHATM -
eB. BepusiTHO, IIEPexoL 01 NOPANKA K Xa0Cy B Mopho-
JOTHH OMOAGTHYECKHX KBAIH(DPAKTAILHLIX CHETEM
MPOMCXCUNT B THAE Kackala Hmpyprauni, mofoino
HabLONaeMOMY B sHNaMuKe  lodyasini  (May
1975) ® B cuenapuy Defirendayma (Feugenbaum
1978:; Mefirentaym 1983; cm. rakxe ApHoany 2000).
Takoit mepexoi K Xa0cy minker ObITh TPEACTABMEN B
Bujle qHarpasmbl SHdypranmii; kackan Gty prarnmi
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RETET K XaOTHUECKDMY, HENPCACKAZYEMOMY DCANMY
¢ HADACTAHHCM IIEUTTDEII'E.-'ICHHDCTH W HENDEACKA3ye-
MOCTHL.

¥ UPHKPEILTEHHBIX K CVOCTDATY OPLAHHIMOT
pObluHa (PAKTATUIALMS 1ADYRHOH HOBCPXITOCTH,
VBEMHIHRA LA LITOTALD P38 OPTATTHIM — Cpe-
g2, B. Mauacanfpor {Mandelbrot 1983) neperim o1-
METHT (PPAKTAILHGCTD OPTAHMIMOB € TTOBTODMOLLA-
MFACA MOAYALHGIMA ATEMeHTUMY — PACTEHHI, KONO-
HUAGBHLIX EHBOTHBX — M LHPeICTARLT [inHK'I'ELTHl"T'JE
MMMTAUMH pacTennit. [IpHMenenue pakTaibHRX
HAIOPHTMOR Jael AOCTATOTH pL‘,i:lJlHC']'_'H'—TBCKI-‘T[‘.‘- M=
HCAH DACTHTENBHLIX OODEKTOE, LUPH BBENEHHH K
CAVIANTIRE Ynce) WMWTAITROHALE MOJETH TpUa-
PeTAI0T erme HOMLIIEE CXAACTES € KHBRM 00BCKTOM.
BeckMa BhIDAKEHHAR XAOLHIAIHA HEDCILED PEane-
BAeTCA y MAPAIATHYECKHY MEROTHRLY, HAUPHMED, ¥
KOAGHHAIBIX TREACTABHTENEH KODHCIONOBBIX Da-
koofipazany (Crustacea: Cirripadia: Rhizocephala)
Hu 3MUHHDHT1HTHHUUKDﬁ CTEMAK HX HKHITEeHHGT)
UMETA. TIpuMeHcHyc TeXTIMER Ky SLTHRWPOBAnLI (1l
vitro TIO3BONMI0 BHIVATHIHDUBATL EOAORWLLLHOE,
HEPErvAApHOC M XA0THINDOBAHHOC CTPOSHUE MHTEP-
usl Polyascus polygenea w Peltogasterella gracilis ¢
MITGZKECTBOM MOV ThHBIX 3NCMETITOR PEIPOAYKTHR-
HOE 1 TpOhHEECKOR CHCTCM, HITTETPHPUEAHHLIX B KO-
JIOHWALEHLTH opraHuam suciero mopaakd (Mcaena n
np. 1999, 2008; Isacva ct al, 2001, 2004; Shukalyuk
at al. 2005, 2007). Y oTHX W HCKOTOPBIX JIPYTHX
puaop Rhizocephala 1a mapasurdileckol cTasun
AAIAETTTION LAk 14 IIVTeM BeenoLoro pﬁﬁ.“l'l(}}KCHH?{
Ges oTeTenns HIACTOZOOMAOE BOBITAKACT KAOHATR-
dad, HWIOHHAILHAA ODTAHAIAUAA — }’HHK'd.'J.bIIOE
spienwe cpear Crustacea, seex Arthropoda B peex
Ledysozoa.

Konounaienas (PpakTalomosodHas  Opraivza-
s P polygenea v P, gracilis ¢ mamkectsoM GracTo-
S00MA0B H HX TPHHUCCERE MOAY1EH CXCMATHIECKH
npeacraBiera Ha puc. 6. Mophomorus podiveckoi
CHCTCMED  9THX  BMAOE  KODHErWIOBAIY  DA3THYHA.
TpodBueckmil MOAY.Ih P gracilis, KaK H IDYTUX Lped-
CTABATENER CoMEHOTRA MeIETOrACTPVT — &1dMII0BAT
IeTKA», B TU BPeMT Rak s B pofygenea v apyrux
BUZOR CeMCHCTBA CAKKV.IMHHA XapAKTCPHA CIUE
MeHee PCryJapias OPCAHWU3ANMA JIMXOTOMHUECRH
BETBSLLLNAXCA QICQPHEI“JI?. ,H,.TIH THAMA 9ACHHMCTOMTOTHX
H OCCLOMOE PAIMHOKCARE H, TEM DOiee, KOJO0THATE-
HOCTDL COREDITIEHHO HE XapaKTePHbL LONHIMOPHOHRIL
BUTPCHAETCA JIHIb ¥ HEKOTOPHIX HACCKOMDIX I CBa3-
HA JLHﬁ'U [ ﬂﬂpﬂ;ﬂi'l'HEMUM, auho ¢ HABOPOYKTERHCM.
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Hurepna  kopretononmx  pakoodpaiuplx, passu-
BAOLIAHCS B ICMOTAMSE TOTOCTH TN ACCATHHOINX
PaKOR, B CYWHOCTH, TPecTarRageT coboH reaty,
RYARTHIVPYEMbIE 11 ¥1Vi), BHYTDH DOJCTREINIOLO
opravmada. TIapadBTHPOBALNE M OKHBOPKIEHWE
¥ HACCKOMBIX W TAPATHTHPOBANUME KODHCIOJOBRIX
PAKOOOPAIHLIX ODECTIETHRATOT PASBATHC 3APOALILEA
n SOTATOH IIMTATCALHHIMA DECYPCAMHE BIYTPelUCH
Cpese OPrainaisMa.

Tak0E) POA RYJLTHBHPOBAHMC HHTUPHET KOpPHE-
TOADELLY B MCKAKMATETRIG OMaTONPHATHLY yea0-
RUAY CTIOCOBCTEYCT KIBTOUHOH DENPOAYKLHE H 3KC-
TUITCHI RACTOK K THARCH, LOTEpe WCXOINBIX OCCBLIX
oraomermit  (WMraropa-Kazac 1979). Owcyrernue
PAZBATOIO  3K3OCKENETA ¥ DHA0MAPA3HTMYCCRGH
HUTEPITLL TIPUBOANT K <COPACHMAITIIN OKORs, OFPA-
HHTUTENeH MOpDOreHess, BOTEpE MTaMa CTPOSTIHA |
TAKHX OL30NLTE TepT TICHHCIOHOIMY, KaK CEerMenTa-
uust, B grore ¥ 27X MpeeTaguTeICH KOPHEIDIOBHY
MafNI0A8CICs OTYPLIHBO BHPAAETNAA XAOTH3ALMs1
B (OPARTATHIATINA  LaTICPAd WHTepHB. Flamwane
FRAOCKCIETA W THIBKA MAKI3ALIBAKT BAKHBIE OTPA-
LUHYCHMSL HA POCT W DAIRHTHE, CEBABAHHEIC ¢ (yHAG-
MEITHALHLIME GENHIHAMA TReICTARMICHCH BUTBK
Fedysozog 07 0craiuumx BCTBCH KUBOTHOTO MHApa
{Valcatine, Collins 2000). Hosavackue Qopswpo-

Pasaer 3. B.B. Hoaeea

Puc. &, Cxeyg OprarHsEs HITCPHL KopHeIIosbx
pakonipattny Peliogustersdle graciiv (A) » Polyascus
polytenea (B

BAHAA DABBHTOCG IK30OCKEHETA B VOAUBHAX HUZHH
UAPASHTHIECKOTO OPTalliaMa 80 BUYTPCHHCH cpedc
PUACTBCHHOTO XOZAWHA-DEKOOOPAINIOTO M BEPOSstInGe
UOAABACHHC JURBKH RRIROJUT KODUETONODLIK  [id
IMIOTAPASHTHICCKOA CTAIHA BX SKIHIHEHFOTD TR
H3 DAMORK BETRU THIAKIUMY MUBOTHLEX ¢ HADYHHBIM
cremeron, FEodysozoa, Tlpeinociixy K passurim
KIMIOHHATBHOCTY, BEPORTIG, CRAIMIL G BOSMUMKHO-
CTbH) PASICACHAN YaCTeH DARTHLAIONIEHCH HITeDLLbL:
EIETOYIAA MACCH puHHCll uHTCDHEL Saceuding carcind
CAYIAARRIM 00PA30M MOMET ACAMTBUS HA TBE TACTH,
UTO IPHEGINT K 00PAJ0RAIMIO ABYX S3KCTCRH ¢ 00Wel
ropreBoi cuctemod { Delage 1884),

Brina ounneana v aarkmanka MHOKECTREINY 34
YATKOT W3 JMHTCIHANLHOR CICHKH paHHeH WHTepHH
¥ 9T0I0 BEIA CARKYJHITE, HMEOUICH OAHY KCTCD-
ny (Rubilisni et al. 1982), Ho mampM Fadunis v
Peltogaster reticulalus 1D WAAWIHH, KaK OPABILIO,
O OKCTCPHLL B HHIEDHE UMEKTCH JTOTONITH-
TEJABHEIE FATATKH DKCTEPIL, CHOCOOHLIC 33MECTHTL
FRorCpHY B cayaae ee yrpathl {Meaena w0 ap. 2008).
BepodaTio, 1osencHine HECKOTRKWX  TOMOAIRTCIL-
HRIX 3ATATKOR 3KCICPH, FHPUHTHPYINEE VCTeTme
NPOXIGIIETTHE JKHSNCHAOID IHKIA HADASHTA — TIe-
Sl FTa1l PUIBHTHA KOTOTHANLIOCTY. MOKHO upea-
TOTRUTL, WI0 ¥ BOUX HPEICTABHTETed ceneifcTh
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Arthropoda
Tracheata

Lophophorata  Annelida

Nematoda
Lophotrochozoa Ecdysozoa
FProtostornie
Bilateria

croata P = 1+ 20

Deuterostomia
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a I Cnidaria

Puc. 7. Cxexs SDOTHIHH T 4ECKorD 118 HG crpoerast Melios, nocipostHan €3 00 HORE PAceMOTDOHHA POJIA NOBERXEOCTH j { M

Tsaevir gL b, 20060

Sacculinidae, Peltogastridae u Thompsoniidace zos-
RHANCE TTOAOOHEIE IPESNOCELITKH A8 PABBNTHSL KO-
TOUMATEHOH opranuaan iy, DpakTansHBi ATropUT™
smopdhoreliess ¢ pasBUTHEM MHOXKECTRA MOTOGHEX
APYr APYTY MOAVIACH paslioro DAJMepa H DAITTHIX
CTAH PASBHTHI — DALMOHAILHBIH I 3KOHOMHTTHLIH
CTHOCOO Ha OCHOBE OTHOCHTELBHG HCOMMLIIGH, CHa-
Toif TeneTHYeckoH TPOTPaMMBL (¢ HaACTPOMKAMH €
CHETEMTION RETYTATIM ) BRIXOMA HA HOBEIH YPOBCHD —
KOAOHM ALY Opratizaga.

HpeoOpasoBaHUl  TOUOLOUHHCCHHY  LATTEPIOR
n XO/e PA3RHTHA 1 sBoamuK Metazoa or ryBok fo
XOPIOTEIX PACCMOTPEHR HA QCHOBE METUAGMDIME
¢ HCOOIL3OBAHeM pPOTa MOBEPXHOCTH KdK TOU0-
aormycesoro aneapyantz (JTpecion, Mcaera 1985;
Meaess, Lpecnos 1950; Presnoy, Isaeva 1980, 1991,
1996; Yepusmues u ap. 2001; Pleacsa, 2005, Isaeva
et al. 2006, 2008). MoxazaHo, YTO YCADMHCHHLIC
XAOTHIVPORAHHEE TATTEPHH  O0BIUHO  BUSHMKAKYT
¥ IPHKPEIUICIIIILIY HAH OTIMOCHTETEHG MACCHBHRIX
HENArHYCCKMY OPIAHHAMOB 112 GCHOBE KRasHdpak-
TATBHBIX CHCTEM. llpoBcacno  IWKpOKOe CpaBHH-

TCALHOC HCCAEST0RATHE TOTOIOTHIECKHX TATTERION
PARLMYHBIX TPV EABOTHLY, BLAEICHLI 00mMe
SHKUHOMCPHOCTH  HOPMHPOBALKS TOLOSG WY CCKON
OPTAHH3ATAH MHOTOKICTOUHBIX SABOTHDEY, BEAHOWAHL
FeCTIOSBOROTHEIX € BRICOKMM HecTaOHARHRM 3HaYe-
ImeM poda mopepxiocTd. Mophorenes muROTHIRX
1PCACTABICI KaK CCPHA TOMOMOTHHECKHY MOTHGI-
FALMHA SUEATCAMANBHOE HOBEPLHOCTH Tens, [lepe-
X0 O CICHD SMEHYION) apXCHTCPONA K CHBOSBLION
KHWETHOH TPYOKe DEWTM3YeTes IIPH FacTRyY SN,
IT0 — MepRLA TOTOJOTHIECKAR FEPecTROkA MoRe -
HOCTH TCAA, FMHTETHAILIAL TOREPXIIOCTE IMEDHO-
HA, AMYMHEY MW B3POCTIOTO KHBOTILONO ¢ KHIICHIION
TPYOKOL, UTKPBIBAIOICHES POTOHDIM M AHEILHDIM
OTBERCTHAMK — [TUBEPXHOCTD POUA 1, TOLOLOIHMYeC K1
DRRUTBANERTHAR TODY,

IMosepxnoeTs OPranHaMa, HMEIOTIETO, TOMHMO
CKBOZHOr0 KHIIETIHKR, JOEOTINTEILILIT CKBOMIGH
KAHa (HAUpEMEp, aMOyJaxpaidnayIoe CHCTCMY) - TI0-
BEPXHOCTE puad 2, asoddo# Top (Meacsa, 1pecnos
1990; Yeprumren w ap. 2001; lsaeva et al. 2006, 2008)
T (pyc, 7). TToanmente CRROIFNOH KUTITKH RMeCTO
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CACII0 3AMKHYTOH — TOMOTOTHIECKAA NCPCCIpiiKa
BAKTTOTODBTIOLHOH HOLO 3HAT EHHA, TATOTTAS ROZMO0K -
HOCTE AYHMed YTHIM3AIHN UHTATCABHBIX BETIECTS H3
RITETHER cpeasl. ToNOMOrHYeCK TTHINCEARHTC. bHAH
TpvOKd TpefcTasider cobol YacTs Hapyxoi 170-
BEPXHOCTH ODTAHMAME, KAK 1 70 AKIOASPMILILHASA
AOREDKIOCTL; W SKTO-, H 3ATOIEPMATRIIEIH 20H 111
(QOPMEDYIOT  STHNYI0  HCUPUPHLIEHYE) TPAHHYHYIO
MOBEPXHOCTL OPTARAAMA, OOPAINEIUYI) K BHCILHEH
cpene. TToanmellne ChkBOsHON AbXaTeahHOl CROTEML
TOLULIOTAHYECKAA MOTHOHKALLMA LOBCPXHOCTH TENA,
MDHBOAHIEN K AYIHIEH VTHAHIAMNE KHCAOPOAd K3
BHEMTHEH CPeNEl, LPOLYCKACMOR CKBOAE OPrallHIM, I
K HHTCHCRBIRAITH MeTalomisma, CKBOSHbIC KaHLTH
ABIXATEARIICH I NCAOMHYECKON CHETEM 3aII0. eI
vrewHeld (11aM GIHIEOH K el 1o coctany) cpeoft w
TOTOICIHICCKH UPEICTABIAINT OG0 [IAPYHHY K0 10-
BEDXHOCTH OPrallH3Ma KHEUTHOI.
Y HEKOTODRIX TRYTIT ARBOTHELX Hi OCHOBE (hpak-
TATRARY CHCTEM, PACHDEARIAIINHY TOTOK RIICIIHCH

Fuwien 3. B.B. Fracaa

p=nn—co

Pue. 8B, Tonorormgecsa opralusans
rvior A - ackon; B — cukon, T3 — et
ko 17— TOMOIGTHECCKIE TOMOOMO -
HaA TIORCKHDCTR, FF — jUT HUREDRHOCTH
r (wk Isaevaet al, 2006),

CPeilhl B OPrali3Mc, BO3HHEACT TOMOAGTHYECKH
YCLORMHEHHST H XAOTHIHPCBAINIAA hpakra ouoiao-
MaAd CHCICME C BOSPACTARHEM YHCTEHITIONO 1A EITHA
TOMOAOTHYECKOTE PO LOBLDXHOCTH A0 Heolpene-
JCHHO OOUBHIMY 3HAYEHIEH, 9T0 TOMOTOTHIECKY K-
NHRATEITHO MHOKCCIBCHHOMY TORY (pwc. 8—10). To-
HOMOTHIECRIE TepecTPOHEN PO,1d HOBCPXHOUTH Teaa
OPIAHM3MA HEPASPLIEAN A3 ¢ PpaETAILHbIM
MOD(POTETIEA0M DPIAHHBIX CHUTEM M XAOTIERATIHEH TO-
LONOIHYCCKO OPTaHW AT TYH0K, IIOCKHX 4ePBEH,
cuadraMenys, acuupnii.  Hampusep, momrepxiiocTn
Tena ACTIHANH — TOP BLICOKOID HOPSIKA BCIEICTRHE
UPHCYTCTERA MHOTOTHCTETITRY KAOCPUBIX  LOCACiH
(pre. 10). Xaornucckas ARHAMMEA TDOTIECCOT MOP-
ihorcuesa, TPOABATIOMAACH ¥ BLICILMX KUBOTHEIX B
NEVIIOPstA0UCHHOCTH KOHEUHWY ITAMOR BeTBIeLrH
H @HACTOMODHPOBAHHA KBAZMGPAKTANRHKX CTPYK-
1¥D, BEPOATHO, ene DOMee BLIDAKCHA vV HUSITAX
MIIOTORICTOMHMX, IMEHEO 3THM MOAIIC 00LACHHTL
WHPOKDE DACTIROCTPATTETHE HOyLUOPSLIOMEHHEIX TO-

A B B

Puc, 9. Tomomaorimeekan opranvsangs Cniduria: A

STHHCTHEN woinn; B — wnorommarninsi noimug, B — coapomenys o YETLIPLMA

paTHahAbLM Karanastd, L JL - cungoMeaysss ¢ vernsinpsnca (1) 11 anacToMosHpyEm e (71) kaHaiaMu; HaRepxy T0Ka3aIn Tomw-
PHUCEKH MIMENMODDIILIT TOBCPEHOC W v — pos onepxuoct (mo: Isacva et al, 2006).
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Pre. 10, Tonomorsqecias oprabmins ks uepnein; A —
CHEIG FAMEHY 10 UHINUBAPMTCIBHAA  CHOTOMA  BCCKMIICHIILE
rvpeanapuii (Acoela), B — cksnsrii smnwankk, B - anacromos
ABYY HOTRCH BWUICTHHMEA (MpodcTasrTen Monogenea), 7 - 15p-
Bearmstpus THelad ¢ nes Bored HEIEHH RIMH BHEC TOMIGHM 0 BETECH
kusednnid, S — TYPHCITAPKE ¢ ECCKOMLKHMH OTBEPCTHAMY
rimennnga, E o typbemtaper Polveluda o smoorovicagnimmh
SHANRHRIMK Hspane, - ey phenitspey Polyelada ¢ sauoroumc-
JACHHDIMHA AIIACTOMOZMHA Il{;‘.'l‘]lt.‘i"l IKHITEY TTHILL, HTNCGASdH B Y3 ERE
FOMEOIRUIHBE HOBCPEROCIH, P POT O0GCpARIocTH (Mo Lsaeva
et al., 2006,

LGIOTHYECKHY TIATTEPHOB CDETH TYOOK, KHHSADHIL,
TpefHERWKOR W TTOCKUX wepscl (Yepduuics H Ip.
2001; Meacsa n ap. 2004a). Taxyum ofipason, Monepx-
HOCTDL TCMA KHBOTIOTD — MEKTOREDNHOUTE MEXRIY
OPTallH3MOM H ETO OEDYIKEHHEM, M TOUOIOIHYECKHE
TPAICQODPMATTHH [ X0 3BLIDLHE H PE3BHTHA YBC-
JHUHBAKYT LAOIAAL 3TOH MOMIOBCPXHOCTH, JaRad
B PUESYABIATC AYMUICE PACTPETSTeTHe TIOTOROn Wi
BHCLIHCH CPOT B ODFAITHAN ¥ M3 OPraEHsMY — BO
BICTITTION CPEMY, HCTTOTRIVEMYR) XaK HCTUMHMEK HC-
OOXOTHMAIX RENIECTE M CTOK IXKCKPETUS, TCM CAMbLLM
ohecTeunBag  HHTeHCMDHKAUMKY  MOTA00IMaMa. |
JIYUILY K ANALETALMG OpTAITHAMa T cpede. JlpyToil
THI TOTONOTHYECKIE TEPECTROEK CBAHOCTH, MO LH-
hHITPYA CRATHOCTE 34POABLLEBbIE 3UN T MALBHBLX
JHCTEOR, TPUROJMT K OTAEICHHD 3AMEHY ILIX JIHTe-
AMWIBHBIX UOBCPXHOCICH O HPELCYHIECTRYINIHE,

A B B r

Puic. 11, Tonoormics R mAITeRH 103V XORTOBLIE M HHAIHY X0
JOBLIN A HEXOXNGE WATTUPL DAL et s o nax o
CHEAAHBEIS EHITHH KR, E - IJJ-lIIlﬂHapll'l'C.'ll:'thﬁ REHILT C© ;'IB_F\-'MH
AUTIOMNHTE ] LI JEPEDE hilBI M A OTRETHTTE HRMH (IJ'?&!,‘E{Z’I'}{HH'I‘E-
au Pterobranchia, Appendicularia), THIICEAPHTGILNLIE Kala ¢
HECHEOIBEMM L BAELLMMH irepdd huera orheperisasn {Chordita,
Enteropnetsta), I' — MaNCBAPHTCILHTTH KaHAT ¢ MHOTOTHCICH-
LM OTRCRCTHAMH {Ascidind; moraanm rosenmndhibie nonepx-
HOETH, f— 0 osepxaocra (o Bacva ot al., 20067,

HAIPUMED, K SHTCPOLCALHOMY OOPA3OBAUNHIO ME30-
ACDMLL Y BIODHUBODOTHE, BEHPVIALKE B (DOpMHPO-
BALLHIO 15A3110T0 HOKATA ¥ XOPTOREEX H T. 1. { Maresin,
Presnov 1985; TIpecion, Mcaera 1983, Presnov et al.
1988). ¥oaoxvedHble, TacTHYHO HOVIIOPSAOYCHHBIC
TOUOAOTHUCCKHE HATTCPHDBL, BO3IHKAOILUME 1A Dade
bpakTainoneaoduu . cucleM, BEMOYAnT B MV
LHE LOrPYHKEeUbie JTHTETHATRIE TORSPXHOCTH,
DparTalkliad apXUTERTYPL BETRATINXCA COCYIIOB
kporerockroit cicTeMst ( Goldberger ot al. 1990; West
ct al. 1999), norpyxcasoll BEYTPL ApYKIIOH JIHTe-
ANAELHOH «0O0MOTKE> OPrAlHIMA, ORTATAET POSTOM
I0BEPXIOCTH, JOCTHTAIOIIAM OFeHh BHCOKHX HHAHe-
IMITHF 38 CYeT MTIMKECTREHHRIN AHACTOMOSOB BeTBCh
3TOH BIOMEHHOH CHETEMEL

JAEJTHYEHHE

COCYTIIECTHOT!?]HHE H ROMEYRERITHA MODAIKE H
NAOLR B TTPOLEcCay MOPGorenesd 1 iy HKIHOdUpo-
BAHMSL OPLAHASME — ODLLCC CBOMCTED KHELIX CUCTCM,
HeaHas HACHTHUHOCTE 0C00CH BLICIIMX OPrailiaMoR
HCHOZMOEHZ, Jame eClH QITH WMeT OTHTIRORLTH
TETIOM W (ROPMUDYIOTCH T OAOH W Toll Jke cpene;
CORMABAEMEIE TVTEM KAODHIDOIBAHNE UDNAHMAMEBL HeE=
H3OCHKHO AVLKHLL PARAHIEATLCH 1ET21AMMH MOPdO.10-
UHH KEA3HPPAKTAIRHRE CIPYKTYD: Teprgepuveckoi
KpOBEOCIiol CHCTEMR, HEHDOHHBIX CRA3EH 1 T.T.
Xaoe, Aawomrll OTPEESIEHHEYE) CTETEHD CBGDOIBL
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ARTOTIOMITORTH KASTOUHRX W THANEBRX CHOTEM U
DCTABJSLHILLMH BOSMOMKHOCTE HX CAMOODIAHM3AL MM
MYTH ¥ AJTATITATIMH OPTAITIAIMA & HYMEREHHAM CPESThI.
OpraHEsM B CBUEM PASBHTHH b (DYHEIHOHE POBAEIY
UOPOERAACT W VCACIIHO HCIOALIYET W ¥IOpSA0qen-
OCTH, W ¥a0c TTEPexon oT MOPAIKA K XA00F B MOp-
(horeHese BeTBSLUMXCH DPAKIAROUOA00HLIX CTPYK-
TYP OPTarHaMa ¢ TOSBASTHEN CaVIaHihlX MAThiX
URIVETYALHH, VMHORAOWUXES W YCHAMBAOIIHXCS
B 204c dpakraiLHoro MopdoTelesa HacTIoe mpo-
ARTEMHE YIVREPCATREOr0 cienapua (Defirenfiayma
{ Frigenbamn 1978).

JACAVHARAET RHTMARHA HCCTETORAHHE RHIIORRIX
uCoOHCHHOCTER MOPPOLOrHN KBa3upaKTa bHLIX 1=
CIEM OPCAILHIMEA ¥ 1 MIMEIEIHHA B IIpOecce BHE0O-
fipazonaria, COTIACHO MOTERYIADHEEM JAHHEIM, BH/T
Aurelia it BEAKUACT HOCKOABKD CKPLITLIE BHIGE-
crommrTon (Nawson, Jacobs 2001). Hocrenonramie
HATTEPHOR BCTEICHUS KAHANGS THCTPOBACKYIAPHOI
CHOUTEM DAL D08 KOMLIEKa A, aurita MOKeT
BEARETE BHOCTEIHIYHBE 0COOEHHOCTH COOTHO-
IICHMS LHOPSAKA 1 X300 B MOPODOAOCHE BUTBAIIMXCH
Karamon. [Ta AT0 YRAAKMBAIT, & YACTHOCTH, PARNHYTA
CTPOUHAS FACTPOBACKY.IHPHBLY KEHEAOE, BATACHHLL
v aregrpadveckis  GopxMs 9TOH  CTIAGQOMETVIT
{Kramp, 1942}

CyluCCTBeHHBC OTUHYMA B CODTHOLICHHHA (10~
PATKE 1 Xanca T MODHOTOTHYECKOR ODTAHTIAIHK
MOMHO BLUBIBKMTL, CDABHHBAN SKHBOTHBEX © PCLy-
JATHRITAM W JIETEPMUTTHPORATIITETM  { MOZAHITIRIM )
XAPAKTEPOM PaaBATHA. [L1acTUYHOCTE MOPhOreHe:
OOGICE BOLPAKCHA ¥ XODLOBLELY B APYUHE MHBOTHAX ¢
PETYAATHOABIM panBuTHen. PervnaTunnne pasnuTie,
TR oe Lus Soasmurerea Deulerostomia, koppe-
TUPYET € <M30BITOYHOCTHIOS KISTOUHOTO MATEPHATE,
BO3MBKHOCTER) COACKUMM HA KJICTOYHOM YPOBHC B
(PeASIX OPraBHaMa (%10 [OKAZANO0 404 UMMYHO-
KOMICTCHTHEIX KJETOK M HeHDOHOB) M OTHOCHTEIb-
0 BRICOKEM YPoelleM MOphorelleTHIeCKOH THEETH
KIeTOK {amonTodd). TIpOTHROMNTORHAS CTPATETHA
[E3BUTHUA BLIPANKCHA ¥ OPIANHAMOB € HOCTKO ACTCP-
MWHUDORAHTTLIM DAIRATHEM W 3y Tentel, ¥ HemaTon
C MX KPAHHC CTPOIOH FCHETHYCCKOR ACTCPM M HALHCH
MOphOrede3n (PPAKTANLHEE CROACTBA OPraEH3IMa
B OOTACABHDLIE CHETCM GPIAHOB 04CHb C1ad0 uposs-
JAWTCH TO CPABNSTTHIG ¢ KHRGTIRIMHA, WMETTIHMH
PETVIATULHOS DASBHTHE. [eTaapHO HCCAeTOBAHA
reMarona Caenorfabditis elegans, opramiamM KoTOpoH
B ACBMHHTHBHOM COCTOAHKYE COLepAuT 9539 KieTok
(T8 CYHTAA TTOTORTIX, THCIO KOTOPITX TIRMOCTOATII0 Y,

Puaipen 3. BB, Heaesa

a HetlpoHEAT ccTs cOCTORT us 302 kactok (Sulston
ot al, 1983; White et al, 19868). Yncmo mornbHaoumis s
X0 PA3BHTHA KISTOR TAKGEE CTPOTO CTCPMUHHPO-
BAHO W HCBCAHED - 131 xetka v . efegans, mpades
TOATAETINE ATOTITO3A He ORASBBACTCA JIETALBREM
AT OPLAHH3ME B LEAOM, B OLIHUAC OF CHTYALHH,
aabiainIacMol ¥ RUICITHE Xopaonnry, C pyTemvel me-
MATOM TECHO CBA33HA MHEADUAHTHOCTD APOOLCHMA
H eyapOnl Kaagoro HaacToMepa; obrad KapTHHa
PAIRATHA TEMaTON OFIHYHZ OT HabamaeMol v
EUBOTHBIX € PECYJHMTHBHBIM DPASBHTHEM, KOTOPOE
XAPAKIEPHAYETCH BApHAGETRAOCTRI0 #  HETOTHON
TMPECKAVEMOCTEK)  CVIROB  KKI0H  OTACALHOR
kaetkn. Conocrasionsl ofillee YUCTO KIETOK A OpTa-
1THIME ¢ UHCAOM FeHPOHOR ¥ 3TOTO YEPBS ¥ JeIDBUKA
(MPHOIHAUTEIBHO OUCHUBACMOC YUCI0 BCCX KAETOK
B opraudaye wetobera — 10 grcmo welipoHon —
10M-10"), EO. Crepanoe (2003} noaucprusact
HCCOOTBCTCTBME OIPOMILOr0 Pa3HIHA CIOAHOCTH
OPTaITA3aIWH ITHX ARVX DHAOB TIPH MATOM pPaiin-
4uE yuead reHos (okoao 20000 reaos y £ elegans n
30000 -40000 v veqonexa).

B mocmemHMe TOIBI BCE Mallle OTMEMAIOT HOAACK-
BATHOCTE IPCAHAX NPCACTARTENSH O COOTRETCTRHN
CAOKIOCTH OPTAIIANFN JHCTY TeHOB; Npealoila-
TAeTCS, YTO CeTh TEHOB (RYHKUEOHNPYCT KAK CRHHOC
LeAoC @ TODEHEA HAVUATLCA C TPHMETIBITVEM KOTIET-
I CORPEMEHHOI MEXAMCITMILIMHAPHON HavKH {CM.,
gaupumep: Claverie 2001), Bepoartino, cpanimiTerkio
MILTOE THCAO TEITON B TEHOME MTeKGIHTHOMY 00y -
CAOBNEHO HeSHHEAHBIM BO3PACTAHHCM CAOXKHOCTH
CHOTCMDL 32 ¢ICT CAMOOPTANTW3ATINM, BRIV TPETITNX
RIAMMOIEHCTBHE ee KOMIOHEHTUB BCEX YPOBHOH
AONoAARTETbIOS CRATHE TeleTHIECKOH wH(papMa-
TWH ¥ BRICHTHY ODTAHWEMOB MOKeT OBITh CBAZAHO €
YHKEHOHHPOBAHMCM BCTPOCHHLIX B I@HOM <CAMO-
PASBERTHEAIOIENACA> PPAKTAARIMIX CYOTpoTDaMM,
TaKoe CaMOpA3BCPTHEAHNC JACT 3BOMKLAOHHOS IPe-
UMYTIECTRO GHomoTHTECKoTO hpakTaThHOTO MOpho-
TEHHA € MEOTOXPATHBIM DOBTOPCHHOM KAKOrU- 1100
OCHOBHOIG BUONOIMIECKOIG MeXAIHIMA; WTEpaAIHA
GYAKTHOHHDORGHHA KOHTPOIHPYINHX (PAKTATD-
HBlL MOPDOICRC: IHOB  O0CCHCUMBACT CHATOCTL
regeTHIecKOH HHQOPMAITHH.

Opranysm -- OTKPBITYS CHOTCME, PAZBHBAIOWANCH
W DYTRITHTHRYITIRT T TOTORS BETIECTRA, DHEPTHH
o uEGOpMALEE. ¥ OONbUIHHCTEA MMBOTHBIX [OTUK
CPEfN, TTECYTIEH REMTECTRO W DITEPTHIC, MTATPARTASTCA
H PACLPESSISIETOsE B OPranisMe TpyO4arsiMy ae-
AHATITMHA CTRVKTYPaMH. B Xo7ie DROMOMAH MITorg-
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KTeTOMTIE JKAROTITLIY VRERHYARAAACK TIOMERXTIOCT:
PABICIIE MCACLY OPUraHHEMOB K CI0 ORPIVACHICM, 4T
SacT JYTHIVIO YTHIH3aIHIO BCUIECTEA H DIEPTHH H3
NHeNTHeH CPEAR!, TERYITeH CRROIRL OPTAHHAM KHROTHO-
10, 1 OGECUE L HBACT AY LY ) AAMTIALNK) OPIAHHAMA K
€T ORPYAKeHHI0. TOMoMOrHYecKas OpraHuzaHsa -
SUUECKOIO IPOCTPANCTHE B KAKOH-10 Mepe 0GbsicisHeT
MEROTOPRIE CONRITHA BHOTOTHYSCKOTO Mopdorenmesn.
TouoAOrMICeKUE H0AX00 K OLHCAHAK M BHAIREY
fIOTOTHIECKOTO  MODMDOTETIEIa W TOTMNROTHYECKAs
VHTCPIPCTALMS HCKOTOPLIX COOBITUH smOprorcHesa
€ VCTIGTLI0TATTHEM KOITIIETITIHE H TEOPEM TOTIOTHH
BRIABISHIT HEH3EKHOCTS ROSHHKROBEH S CHHIY -
HOCTCH, HCOUHOPOUHOCIEH B X042 GHOAGIMUECKOID
MopdoTeresd, ToNoNGTHIECKHe OTPARMYeHN A Habopa
BUSHHEAKIUMX BATICPUOE, LCPASPLIBLYIO CBH3L 10~
RATBITEN ¥ TIOGLTHHRY ACTEKTOR OGHOTOTHYCCKOTO
MOPRIOFCHCEA — BCC TO, YT0 HAIBAHO <TULOMOLHIC
CXHM WMIepaTHBoM» { [sacva ct al. 2006, 2008).

B GuomorHdeckod  MophoreHede  HeM30eRub
UPOABACHHH DUIHUCCKOR OUTUMAIALHH, MHITHMH-
JANMH IHEepreTH eckoll «cTonMocTH» mopdrodyak-
LHUOHAIBHOH OPIaHHFALME DUOAOEHUCCKAX CIPYKLYD
(Damiani 15994), s 9acTHOCTH BerBANIHXCA (pak-
TATEHEIX hopM. MUAMMM3AIMT  3HCPrETHYOCKNX
BATPAT A4S UOCTPOCHAA W [OIIACDKAITH GHOTOTH-
YeCKHY CTPYRTYV] OMpefendeT pyHRIHOAATBHEIH aH-
SaHH HekoTopolx GHouoTHCCcKEX POPM, HALPHMED,
BeTBAIIHECA CTPYETYD; TakHe GOpME THeICTARTAIOT
COOOH 4TOTOAOTHHECKIE ATTPAKTOPBLY, HEUSDEAKHbLE
5 spoaondd { Thomas, Reil 1993). Beposrio, dpak-
TATOMOANOHRE W TOPOMIHBIE TOIOSOTHYECKHE (Ppop-
Mbl OPrasiaMa Metazog Y HEUAOHAILEO OUTHMH-
UPOBLANHHA OHOJTOTWIeCKWH THIalH, ATTRAKTODR
Guogorndeckoro Mophoreresa (lsacva ot al. 2008).
Wrag, onpeacaennoil adop TONOIOTHTECKHY Tpa-
BHA, «TOMOJOTHYSCKHE HMICPATHES, OIPAHHYHBACT
W Haupaginet Guosorgucesui mopdhorenes.
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