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pyer rrpaKTlf'leCKH H,UeHTH'IHylO KapTHHY H3MeHeHIDI xpacaoii KpOBH, 'ITO H H30JIIf­

pOBaHHOe aseneaae Cd, 'ITO jjBHJIOChHeOOGl,llaHHhlM ):(IDIHac, nocxonsxy Mellh, KaK 

H3~eCTHO, OMlIJJ,aeT BhlplllKeHHhlM 3pHrponOJTH'{eCKHM J<PllJelITOM H npensrcrsyer 
pll3BHTHIO MeM6plUloreHlIoro KJIeTOqHoro orexa sa cner CTaOHJIH3alUIHIOl~'1HhIX 

MeM6paH. 
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Puc. 2. J(UIIQ.,uUKG cooepocauus apumpouumoe U 2eJuoi!..~o611I1a e nepudiepusecsoi; «poeu 
»cueomuuxnod sosoeiicmeueu Ka().UUJl (6 npouenmax Om «onmposn). 

)J,06aBlleHlle B nHTheBYIO sony lKHBOTHblM KaK Cd, TaK 11 CMeCII MeT3JJJIOB 

npaaonar K pa3BHTHIO CTOHKOH rpoM6oUHTOneHHH, Ha'lHHBj! C 7-x cyros aaene­

HHlI. KpOMe roro, aa KpHBOHIlpaJica-)J,lKoHcoHa):(IDI rpoM6o~OB H.aMH OTMeqeHO 

nOjjBJIeHHe ,aonOJIHHTeJIhHoro nasa, xapaxrepaayiourero aapacraaae cpeaa rpoa­

6oUHroB IOlerOK Heo6b1QHO MaJUJX paaaepos, 'ITO CBH,lleTeJIhCTByeT 0 pa3BHTHH 

TPoM601..\HTonaTHI1. H B TUM II B ,apyroM cnyxae K I1CXO,ay 28-11 CyrOK KOJIH",eCTBO 

TPOM601..\HTOB CHH3KJIOCb.lIO 8,46% non BJIHjjHHeM Ka,n;MHlI H 17,79% rron BJIHlIHH­

eM CMCCII MCTlUlJlOB.Cneayer OTMeTHTh, 'iTO nOAo6flhle I.(lIeppbl KOJlH'iCCTB3 TPOM­

60I.(HTOB npencrasnasor pe8JIhHyIO yrposy l.(JI1I lKH3HH lKHBOTHbiX. CpeJlHKR CpOK 

UHPK)'JIlII.(HH rpoxootmra B nepKepepH'IeCKOM KpOBeHocHOM pycne COCTaBJIlIeT 

ceMh CyTOK, JIeHKOl.(HTa - 60-75 cyTOK, a JpHTOl.(Kra - 120-130 CYTOK. ECJIH 

ysecrs, '{TO npUqHHOH aafimonaesrsrx H3MeHeHuii (pa3BHTHe rpoM6oUHTonaTHH H 

rpoafionaroneaaa) lIBJIlJeTClI aapynrenae xposeraopesaa, TO nepsue H3MeHeHHlI 

311MeTHbI HMeHHO B OTHOrneHH" rpOMOOUHTOB. 

~~ 
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Hrax, HaH60JIee paso na BBe.lleHHe HCCJIe,ayeMMX MeTaJIJIOB pearapyer rpoa­
60UHTapHhlH pOCTOK KpOBK. OOlUee KOJIHqeCrBO TPOM60UHTUB CHHlKaeTCjj, nOlIB­

JIlIlOTCjj rpoM60l.lHTbI MeHhlUHX pasaepoa, 'ITO npaKTH'IeCKH 0,aH03HaqHO CBH,!Ie­

TeJIhCTByeT 0 nopasceaaa MeraKapHOUHTUB H npOJlOHTaUHH ,aaHHb/X npoueccos B 

KOCTHOM M03re. 

JiliTEPATYPA 

KOBBnmyK JI.A., MHKweBH'I H.B. TJlJKl!nlde MeTanJIId B CIiCTeMe «noxaa-pacreuae­

lKIlBOTHOe» B 30He ,!IellcTBHjj Me,!IeUJIaBIlJIhHOro npennpasraa II TJlJKelIlde MeTaJlJlhl 
B oKpyx<a!Omeii cpene II oxpaaa np"pOilhl. M., 1988. C. 127-132. 

CaTOHKHHa a.A., Tapxaaosa A.3. TlIJI(eJlhle MeTBJllIhl B oKPYJI(a!Omei% cpene Cpenaero 
Ypana II HX BJllUlHHe HII oprllHIl3M II bHoct\lepa H 'ieJlOBe'leCTBO: MSTepHaJIhI 

KOH4>. MOJIO.a.blX Y'ieHIdX nBMJlTH tLB.THMo4>eeBa-PecOBCKoro (24-28 anp. 2000 T.). 
EKaTepHH6ypr, 2000. C. 235-236. 

<DJIYKTYlIPYIOm:MI ACHMMETPHjf IffiMETPHlJECKHX
 
TlPH3HAKOB lJEPETlA KAK TlOKA3ATFJII.
 

HECTAJiHJIbHOCTH PA3BHTWI OKPACOQllbIX MOP()
 
OIibIKHOBEHHOH CJIEIIYillOHIal
 

(ELLOBIUS TALPINUS PALL.)
 

H.B.C"HeBa, A.r.BaCHJIbeB 

Hncmumym JkV"1OZUU pacmenuii U :J/CU60mHblX YpO PAR. e.Esamepuntiype 

06b1KHoBeHHalI cnenyuronsa (E/lohius talpinusPall.) seaer pOIOlI.(HH,nO.ll3eM­

f!bIH o6pll3 lKH3HH H xanserca 'lpC3BhI'IaMHO MaJIOrro,aBIDKHblM BH,UOM C H.H3KOH MHf­

PBUHOHHOH aKTHBHOCThIO. B nonynsrtasx cnenymonsa aafimonaerca nOJIHMoP«PH3M 

no oxpacse Mexa. Ilocencaaa CJJenYWOHKII npeacraanenu OT.ueJJhHhIMH H30JlHpoaaH­

HhIMH CeMbjjMH, l.(JIHTeJlhHO 06HTaIOlUHMH aa cBoeR TeppHTOpHH (c ecreCTBeHHOR 

cMeHoH nOKOJIeHHH). Bee 3TOzienaer .llaHHblH 06hcKT aecsaa y.u06HoH M0.lleJJblO ,llJI1i 

n0Il)'JlllUH0HHG-JKQJIOrnQeCKHX H rronyJIHQHoHHO-reHeTH'IeCKHX HCCJIe,!.(OBaHHR. 

Ilpa nOnyJIJlI.(HOHHO-«peHOTeHemqeCKOM no,!.(XO,!.(e epnyKl)'HpYlOlUBj! aCHMMeT­

pas MO)KeTHCnOJIb30BaThCjj KaK nOKl13aTeJIh HCCTa6HJlhHOCTH pa3BHTHlI, TaK KaK 

HaOlllQllaeMhIe IIpH !f>nyKryHpylOweii aCHMMeTpHHP33Jlll'lIDl B rrpOJlBJIeHHH IIpH3Ha­

xa H8 paaasrx croposax OOhl'iHO paccMaTP"B3IOT KaKi:Jle,aCTBHe aesoropux uapy­

rneHHH, npOHCxO,lllIlUHX B nponecce HlUUfBH,l\YaJIhHOro pll3BHT.HlI (Saxapos, 1987). 

UeJlh .uaHHO" pa60Tbi COCTOliJIa B H3Y4eHIIII 113MeHeHHlI YPOBHll «pJlyKTyKpy­

IOlUeR aCHMMerpHH HeMeTpHQeCKHX rrpaaaasos xepena Y PS3HhlX OKpaCOQHblX 

========@)=­
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COBPEMEHHbIE npOEJlEMbI nOnY.~J1l.\1I0HHOll., IICTOPII%CKOIl II... 

MOp<!J CJIenylIIoHKH: B pasaue no yCJIOBHnfOOHT3HHJI ro,nhIB reorpadnrsecxa yna­
JIeIDILIX norrynsuaxx. 

TIepe,I\HaMH CTOJlJIH cne.ayJOmHe 38,l1;a'Uf: CpaBHHTb yposeas HecTaOHJIbHOCTH 
Pa3BHTHJI y JBepbKOB CPa3HOH OI<paCKOH Mexa H3KYpnlHCKOH H OanIKHPCKOH nony­

JIJlUHH no npollBJIeHHIO <PJ1yKTyHpylOllieH aCHMMe1pHH sepenaux CTPYKIYJl; OueHHTb 
yposeas <lJnyKTyHpyroIQeH acHMMClpHH(FAn.) y )KHB<JfHhIX pa3HbIXOI<paCO'lHhIX 

MOPQ>, B311TblX BPa3HbIC rO,D;bl B KypraHCKOH nonynsuaa; npOBeCTH ,D;HcnepcHOHHbIH 
aHaJIHJ no BeJIH'IHHe nOKa3aTeJIJI HeCTaOHJIbHOCTH paJRHTHJI C yqeroM <!JaKTOpOB: 
«yCJ10BHlI rona OTJ10Bll>l; «npHHa,D;J1.elKHocTb K Mop¢e» H«sospacr lKHBOTHbIX». 

HJy'leHhI ,D;Be reorpsdrasecsa y,D;aJIeHHhIe nonyJIJlUHH: KYpraHCKaJl (KYPTa­
MbllllCKH(i paHoH KypraHcKo(i ofinacru) H oalllKHpcKali (EiaHMaKcKHH paHoH Baur­
KOPTOCTaHa), B 1(0TOPhIX npHcyTCTByIOT see 1pH xapaxrepaue .1VIJI CJIenynIoHKH 
oxpacoxnsre MOp<!JbI: 6ypaJl, xepaas H nepexonaas. HJ xypraacxojt nonyJIJlUHH 

B3J1TbI BhIOOPKH sa ,D;Ba pasaax nepaona OTJIQBa, ornaneaaux BOBpeMeHHoM OT­
HOIIIeHHH (1983 H 1998-1999). Bcero HJY'IeHo234 xepena, npoxnaccaeamrposaa­
HhIXno 35 <!JeHaM OHJIaTepaJIbHhIX HeMeTpH'IeCKHX noporoBbIX npasaasns (Baca­
JIbeB H .!(p., 1992). CT8THCTH'IeCKYlO 06pa60TKY MaTepHaJIa npOBO,l(IUUI CnOMOIQbIO 

naxera npHKiI8,lI;HhIX nporpasoa Statistica(Version 5.5). ITpHMelUIJIH MeTO,l(hI .lUIYx­

<paKTOpHOro H rpecpaxropaoro nacnepcaoaaoro aHaJIH3a ,l(JIJI OQeHKH JHa'lHMOCTH 

MelKrpynnoBblx paJJ1H"'HH no noxasaremo HeCTaOHJIbHOCTH pa3BHTHli ¢eHoB ...epe­

na (FAn.) - ,l(OJIJI npH3HlU<OB C aCHMMeTpH'IRbIM npOJlBJIeHHeM <peHOB y OCOOH 

(Leary et al., 1985). 4eM asuue yposens FAn"" TeM CHJ1bHee BblpalKeHa HeCTaOHJ1b­
HOCTb HH,l(HBH.l(yaJIbHOro pa3BHTHJI (Saxapoa, 1987). 

CpaBHeHHe nOKaJaTeJ1l1 HeCTaOHJIbROCTH pa3BHTHlI y 3BepbKOB scex rpex OK­

paCO'lHhIX MOP<P B KYPraHCKOH H oalIIKHpCKOH noII)'IIllUHllX nOKaJaJIo, xro yposeas 
HeCTaOHJIbHOCTH pa3BHTHlI Ka)K,l(oil OKpaCO'lHOH MOp<lJbI B roil H npyroa nonyns­

UHH B cpeanea O,l(HHaI(OB. HeOOJIblIIHe pa3JIH'IHB BeJIH'IHHbI JTOro nOKa3aTeJIlI y 

OypOH, '1epHOH H nepexonaof MOp<p B Ka)K,l(OH H3 nonyJIJlUHH He ,l(OCTOBepHhI. 

TlU<HM 00Pa30M, aa nepBhIH B3rJIlI,!I; Pa3JIH'IHJI no ypoBHIO,l(eCTaOHJIH3aUHH pa3BH­
THJI y 3BepbKOB pa3HbIXOKpaCO'lHhIX MOP<P B reorpadmsecxa y,l(arreHHbIX norryns­

lJ,HlIX He OOHaPYlKHBaIOTClI. 

Harepecao OhIJIO rrocxorpers, KaKsener ceoll nOKaJaTeJIb FAnmY )K]{BOTHbIX 

rpex MOpQ> B KypraHCKOH nonynsuaa, OTJIOBJ1eHHbIX B paanste ronu (pHCyHOK). 

BH,l(HO, xro B 1983 rozy nOKa3aTeJIb HeCTaOHJILHOCTH paJBHTHlI 0YPoH H '1epHOH 

MOP</! no cpaBHeHHIO C rpynnoa lKHBOTHbiX nepexonaotl MOP</!bl OTHOClnenbHO 
HeBhICOK. B ,l(pyroH nepaoa BpeMeHH (1998-1999 IT,) yposeas ,lIeCTaOHJIHJaUHH 

paJBHTHJI oypoH H '1epHOH oI<paCO'lHbIX MOp<!J HeCKOJIbKO B03pOC, O,llHaKO y sneps­

KOB nepexonaoit MOp<!JhI saaseaae 3TOro nOKa3aTeJIJI peJKO YMeHblIIHJIOcb. TIo­
CKOJIbKY BeJIIf'lIfHa nOKaJaTeJIlI FAnmKOCBeHHO xapasrepasyer yCJIOBIfll Pa3BIfTHJI 

)KHBOTHhIX, MQ)KHO CJIe,llYIQIDHM ofipaaox xarepnperaposars OOHaPYlKeHHblH J<p­

----G~,=== 
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<!JeKT. Boaee HHJKHH yposeas FAnmKOCBeHHO ysasusaer aa TO, xro yCJIOBHB OOH­
TaHHJI CJIenylIIoHKH B 1983 rony ObIJIIf 60JIee 6naronpHJITHhI ,l(JIJI JBepbKOB OYPOH 

H '1epHOH MOP<!J, rorna KaK.n;pyroii nepnoa BpeMeHH (1998-1999 rr.), CY,!IB no Be­
JIH'IIfHe nOKa3aTeJIJl, OKa3aJICB HaItOOJIee OJI8rOnpHlITHbIM ,lIJIJI JBepbI<OB nepexoa­

HOH OKpaCO'lHOH MOP</!bl. TaKHM 06pa30M, MOlKHO rronarars, "'TO B pasasre rO,D;bl 
JBepbKH CpaJJIH'IHoH oxpacson Mexa no-pasaoay pearapyror aa yCJIOBHJI cpensr. 
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PIiCYIlOK. Cpaeueuue yp061/J1 uecmatiussuocmu pQ36l1mWl (FA,,)Y seepesoe pasuux
 

OKpaCO'l//b/X ,1I0pljJ, 63JlmblX 6 pasnue lod&! 6 KYPlQ//CKOli nonJ\1Jl~UU 06bIK//06e////oli
 
ClIenYWO//KU.
 

)J;Byx</!aKTOpHblii ,D;HcnepcHOHHbIH aHaJ!HJ nOKa3aJ1, 'ITO eCJ1H paCCMaTPHBllTb 

OT,l(eJIbHO ycnOBHJI rona omoaa 3BepblOJB If nplfHa,wrelKHOCTb K OKpacO'lHOH Mop<lJe, TO 

PaJJlH...HH Byposae HeCTa6HJ1bHOCTH pa3BHTHli JKHBOTHblX B KypraHCKOii nonYJ1JlI..lHH 

He06Hl1pyJKHBlleTClI. O.!lHllK'O npH B3lIHMO,l(eHcmHH IJBYX :miX <paKTOPOB cpe,!IHHH KBa,ll­

par paaen 233,66 rrpa P < 0,05,a, cneaosarensao, HaMIOJlaIOTClI ,l(OcrosepHblepas­
JII{tIHJI no ypoBHIOHecTa6IUlbHOCTH Pa3BHTHJI y 3BepbKOB paaasrx OKpaCO'lHbIX MOp<!J 

B pasaae rQLU>I OTJIOBa. ,ll;aJIee Mld npoaena 1pex<PllICTOPHhIH ,llHCnepcH:OHHbIH aHaJIHJ 

C yqeroM yCJIOBHH TO,D;a <JfJ]OBa, nplfH8,lI;JIelKHOCTH K OKpacO'lHOH MOp<pe H sospaora 

)I(HB()'fl{bJX, peJYllbTllTbI KUrOporo IIpe.llCTlI.BlleHhI B TalirnlQe. CTIlmCTH'lecKlf ,l(OCTOBep­
HblMH OKa3aJ1HCb MelKrpynnoBblepa3JlH'IHlI no nOKa38re.n1O HeCTll6HJ1bHOCTH pa3BHTHlI 

npa IJBYX aapaasrax BJaHMOlIeHCIllIDl <paKTOpOB: npa BJaHMO,l(eHCTBHH «ycnOBHH rona 
omosa» H «npuuanrtexaocra K Mop</!e», a TaKlKe npa B3aHMO,D;eHCTBHH ecex rpex 

</!lU<TOpOB: «YCJlOBIDl rona <JfJIOBa» x «Mop<!Ja» x «BOJpacDI. 
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~ cOllPEMEHHblE TIPOIiJIEMbI TIOTIy.qJlQIIOHHOll:, IICTOPII'IECKOIlII .. 

Tatinuua. Tpexqiaxmopuuu oucnepcuounui; ananus noxasamens 
«ecmatiusenocmu paseumus FA .",' % e KJlPi?aHCKOU nonynsuuu cnenyuionxu c 
y'lemaw cooa omnoea, sospacma U nplmaOJ1e:JICHOCmU Kospacoxnoii ;wop<jJe 

<1laKTopbI II HX 

B1aHMOnCHCTBlIlI 
CpCnHnH KBanpaT 

lJ:HCJIO cren, 
CBo60ilbl 

Kparepaa 
<1l11wcpa F 

Ypoaeas 
1HatJUMOCTlI 

I-ron 0,1832 1 0,004 0,952771 
2-ooopacT 147,8233 1 2,848 0,095209 
3-MopdJa 18,6155 2 0,359 0,699700 

12 51,2083 1 0,987 0,323446 
13 252,7149 2 4,869 0,009987 
23 105,4328 2 2,031 0,137578 
123 169,1061 2 3,258 0,043385 

TaI<lIM 06pa30M,rpexcasropaun ~HcrrepcHoHHbIH aHaIlH3 noxasarens necra­
6HJIbHOCrn pa3BHTIfJI B a.JIJ]OXpoHHhlX Bbl60pKaxH3KYpn)HCKOH rronyJIJIUIDI cneny­
IIlOHKH noxasan, 'ITOJKHBOTHble paaasrx OKpaCO'IHblX MopljJII pasnoro aospacra B 
paaaae ro~ XapaKTepH3)'IOTCll pa3HbiM ypOBHeM craoansaocra pa3BHTHll rro rrlJo­
llBJleHHIO 4JrryKryHPYlOlIIeH aCHMMerpHH ljJeHOB. MOJKHO 3aKlIIO'IllTb, 'ITO B onacaa­
HOM HaMH cnysae npoaannorcs JljJqleKTbl B3aHMQ,IJ;eHCrBIDl reaoran-cpena. 

B pesynsrare rrpOBe,rJ;eHHOH pafiorsr 6blJlH c,n;eJIaHbI CJle~YlOIIIHe BbIBO~hI: 

1. IIOKa3aHO, 'ITO JKHBOTHhle O~HHX H Tex JKe OKpaCO'IHbIX MOpljJ H3 pa3HbIX 
nonynsuait (6aIIlKHpCKOH H KypraHCKOH) XapaKTepH3yIOTCll CXO~HhlMH YPOBHllMH 
nOKa3aTellil H~Ha~YallbHoii HeCTa6HJlbHOCTH pa3BHTHll (FAn.J. . . 

2. YpoBeHb!jJJlYKTYHPYlOI;U;eH aCHMMerpHH y JKHBOTHblX pa3HbIX oKJlaCO'IHhlX 
MOpljJ MeHlleTCll B 3aBllCHMOCTH OT YCJlOBHH rona OTJlOBa. YCTaHOBJIeHO, ·qTO era­
6HJlbHOCTb pa3BHTHll saepsxos pasnax MOpljJ 3aBHCHT OT YCJlOBHH 0611TaHHll H 
H3MeHlleTCH no rOllaM. 

3. Ha OCHOBe .IIHCnepCHOHHoro aaanasa BbIllBJIeHO 3Ha'lHMOe B3aHMO,lleHCmHe 
ljJaKTOpoB «yCJIOBHH rona OTJlOBa», «rrpHH8)lJleJKHOCTb K MopljJe» H «B03paCT sseps­
KOB)), 1<DT0poe MOlKeT 6blTb aarepnperaposaao KaK B3aHMO,lleHcmHe reaoran-cpena. 

Pa60Ta BblnOJIHeHa npa noaaepase rpaara P<1l<1l11 N~ 0I-04-4957l. 

JIllTEPATYPA 

BacRJIbeO A.r., EB.l\OKHMOB H.r., Ilosaorosa B.II. IIony1lllUHOHHalI CTpYKIYPa 06b1rowoeHHoH 
cnenyurousa: MHOroMepHblH MopepoMeTpH'IeCKitH H c!leHeTH'IeCKitH acnexrsr cpas­
Hemlll nOCeJleHHH oHAa B TOlKllOM 3aypam.e II Mopc!loJlOfHqeCKall H XpOMOCOMHall 
H3Mell'lHBOCTh MellKHX MlIeROmmUOlliHll. EKaTepHH6ypr, 1992.C. 37-51. 

3axapoB B.M. ACHMMeTpHlIlKliOOTHblX (norrynnnronno-cenorenerasecxna nonxon). M.: 
Hayxa, 1987.213 c. . 

LearyR.F.,AllendorfEW., Knudsen R.L.Developmental instability as anindicatorof reduced 
geneticvariation in hatcherytrout II Trans,Amer. Fish.Soc.1985.V. 114.P.230--235. 
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KOJIOPHMETPJIlIECKUH AHAJIH3 illKYPOK 
06hIKHOBEHHOH CJIEnYillOHKH (ELLOBIUS TALPIIYUS 

PALL.) B IOJKHOM 3AYPAJIhE 

H.B.CuReB8, H.r;EBIlOkHMOB 

Hncmumym 31\0,1OZUU pacmesuii U :J/cU({OmHbL1; YpO PAR. e.Esamepuntiype 

113y'leHHenOJlHMopljJHbIX BHIIOB HMeer fionsmoe aaaseaae B nOHHMaHHH 
npoueccos CTaHOBJIeHHII anarrrauaa JKHBOTHblX. O.ll.HHM H3 TaKHX nOJIHMopljJ­
HblX BH,llOB llBJlllerCll 06h1KHOBeHH8ll CJlenYIIlOHKa (Eliobius talpinus Pal1.), HMe­

ioutaa pa3J1H'IHble ospaco-mue MOpljJbl (OrHeB, 1950; Ea,I\OKHMOB, II03MoroBa, 
1984). Oxpacxa Mexa CJlenYIIloUKH H3MeHlleTCH or CBerJlOH, JKeJlrOBarO-oxpH­
CTOH no a6COJllOTRQ qepHOH B pasasrx MeCTax 06HTaHHll Ii CBeTJI~eT B aanpas­
JleHH" C cesepa aa JOf H c sanana aa BOCTOK. B CB1l3H C JTHM BbI.IIelllllOr TpH 
xopouro ornasaae npyr' or npyra OKpaCOqHbIe MOpljJhI: 6ypYlO, xenpaaayro, HJlH 
nepexoanyro, H '1epHylO. Cyuiecrsyrcr KaK MOHoMopljJHble, TaK H nOJlliMopljJHble 
nonYJlHUHIf CJlerrYIIlOHKH. B nonaxopqiasrx noceneaasx 06h1'1HO npencraane­
Hbl ece TPH MOpljJbl B pasaoa COOTHoweHHH B 3aBHCHMOCTH OT reorparpa-rec­
xoro nOJlOJKeHHH nonynsuaa. A.B.IIoKpoBcKHH C coasropaxa (1962) npenao­
JKHJIH noaxon, rr03BOJIlllOIIIHH KOJIH'IeCTBeHHO oueaars oxpacxy IIlKypOK Cno­

MOlIIbIO yaasepcansaoro ljJoroMeTpa <1lM-58. 
Llens ,llaHHOH pa60n.I COCTOllJla B KOJlHqeCTBeHHOM H3y'leHHH BHYTpHB~O­

BOH H3MeH'IHBOCrH oxpacxa 06h1KHOBeHHoH C)IenYIIloHKH, B3XTbIX KaK H3 nOJlH­
MOpljJHhlX, TaKH H3MOHOMOP¢HhlX nonynsnaa, CUOMOlIIbIO KOJlOpHMerpHqeCKO­
ro aHaJIH3a WKypOK. 

MhI crasana nepen C060HcJle,llYIOIIIHe 3a,lla'iH: oneaars BepoHTHOe caoeoti­

pasae KOJlH'IeCTBeHHbIX nOKa3aTeJIeH ozpacx« Mexay O,llHOHMeHHbIX OKpaCO'lHblX 
MopljJ Bpasasrx nonynsuaax 06h1KHOBeHHoH CJlenYIIloHKH; BblHBHTb reorpaqnrsec­

KYIO H3MeH'IHBOCTb oxpacxa y 6ypblx H sepasrx JKHBOTHhlX, sasrsrx H3 paaasrx 
rronynsnaii: OueHHTb cneuadinxy ospacsa Mexa m6pl{)lHLlX oc06eH, nonyseaasrx 
Bpesynsrare BB03a 6yphlx JKHBOTIIhlX H3 opeafiyprcxoii rronynanaa B 4ellil6HHc­
KyIOofinacrs H HX ecrecrseuaoro cKpemHB8HHII B rrpupone C '1epHblMH '1eJI1I6HH­

CKHMH 38epbKaMH. 
MaTepHaJIOM )lJl1l uacrosuiea pafioru nocnyxorna KOJlJleKUHII WKypOK 06b1K­

HOBeHHoH CJlenyIIloHKH, XpaHHlII8llCn B My3ee llHCTHryT8 JKOJlOfHH pacrenati H 
JKHBOTHbIX YpO PAR, KOTOpa1l6h1Jla cofipaaa R.f. Ea,I\OKHMOBbIM H B.II. II03Mo­

roBOH C 1981 no 1987 IT. B BeCeHHe-JleTHHe ce30HhI. AHaJlH3 nposonaaa aa 76 
IIlKYpKax, sssrsrx y JKHBOTHhlX, OTJlOBJIeHHhIX B rpex reorparpasecxax TOqKaX 3a­
ypansx: KypraHcKoH, 4eJI1I6HHCKOH H OpeH6yprcKoH 06JIaCTliX (rafinaua). 
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Tabnuua. Pacnpeoeneuue uamepuana. ucnllllb3yeMo2o 6 patiome, no 
cpaenueaeuusc nonynsuuss« 06blKHo6eHHou cnenytuonku 

Mopdia 
nonYJIln(1!ll HTOre 

KvoraHCKax Qenx6HHCKax OoeH6VOrcKl\lI 
l{epHl\lI 26 8 34 
qenpa'IHaJ! 8 8 
Iivol\ll 12 14 8 34 
Hroro 38 30 8 76 

MerQIlHKa CHlITHJI KOJlHlJeCTBeHHOH IJ;EleroBOR xapaxrepacraxa oKpaCKH urxypox 
CnOMoID;L1O yaaaepcansaoro 4>oTOMerpa Mel> nonpodao OnHCaHa Bpa60Te A.B. ITo­
KpOBCKOro Ccoasropaaa (1962, CTJ'. 15-28). I1cnOnb30BaJlH TpH H3MepeHHII no xpac­
HOMY, 3eJleHoMY H cHHeMY eplfJIbTpaM, CHlITIdX omensno ,lIJIJI CnHHbI H 6p1Oxa )lCHBar­
HblX, 'ITO n03BOnHno OLl,eHHTb sersrpenosasareas: 6MH3Hy cnHHbl, OTfeHo.K cnHHbl, 
6eJlH3H)' oplOXa H orreHOK oplOXa, mropwe BhI'IHCIDIJIH BcoarBeTCTBHH C)'Ka3aHHOH 
BLIIIle Mero~KO~ (IToKpoBcm Hnp., 1962). Craracnotecsyro 06pa60TKY xarepaa­
na npOBO,llHJlH CnOMOWblO naxera npHKJla,llHbIX nporpaser Statistica 5.5. HCnOJlb30­
BaJlH ~cnepcHoHlIblli, ,llHCKpHMHHllHTHhrli ,H epaIcropHbIH Mero,!I;bI aaamraa, 

B xonenacnepcaouaoro axanasaBnonyIDIUHJIX oOblKHoBeHHoH cnenynroaxa 
HeObIJIH OOHapyx<:eHbI nOJlOBbIe pa3JIH'IIDI y )l(HBarHbI~ pa3HbIX OKpaCO'IHbIX MOPlP, 
-rro noasonano OObe,nHHHTb naaasre no CaMLI,aM HcaMKaM B AWlbHeHweM aHWlH3e. 

00lIlHe pesynsrara ¢aIcrOpHOH op,llHHRUHH ooo.eIcrOB no '1eThIpeM noxaaare­
nllM oKpaCKH: oenH3He cnaau, orrensy cnHHbl, oeirH3He oplOxa11 orreaxy oplOxa 
rrpeacraaneasr aa pacynze 1. ITepBbIH epaKTOp CB1l3aH Cpa3JlHlJRJlMH Me)l\,[\y MOp­
epaMH (paHroBbIH K03epepHUHeHT KoppeIDIuRH Cnapaeaa R = -0,81; P < 0,001), 
HaHOOJlbWHH BKJla,ll B 3TH pa3JlH'IIDI BHOCllT nOI(a3aTeJlH 6eJlH3HW cnHHW H OplO­
xa. Bropon lPaKTOp QT'IaCTH orpaxaer B03paCTHwe pa3JIH'IIDI (R = -0,25; P < 0,05), 
xoropue B Hal100nbwell creneaa npOIIBJllllOTCII no nOKa3aTenRM OTfeHKa cnHHbl 11 
OplOxa. TaKHM oopa30M, eCJlH ~OJlb rrepsoro epaIcropa HaMIO,llaeTCli H3MeH'lHBOCTb 
noxasarenea oenH3Hbl, TO B.lIOJlb sroporo epaKTOpa - noxaaareneil orreuxa. ClJaK­
TOPHbIH aHaJlH3 acex rpex MOPep BO acex H3y'laeMwx nonynsuaax BWHBHJl nse 
xopomo pa3JlH'lHMWe rpynnu: OypbIX H sepasrx 3BepbKOB. Koopmraara 3BepbKOB 
C'1enpa'iHOH oKpacKoH (CImHa lJepH8Jl, a OPIOXO oypoe) pacnonaraiorca B rrpoue­
lK)'TKe Me)I\,[\J cooTBercTBYlOlIlHMR 3Ha'ieHIDIMH oypwx H sepasrx lKRBOTHWX. 

B nOR CBH3H BalKHO ObIJlO. oueaars Me)KnonYIDIUHoHHble pa3JlH'iHH scex 
OKpaCO'lHbIX MOPep B KR)I\,[\OR ornensao B3HTOR nonyIDIUHH. .nIDI3TOro OWJI npo­
sene» .llHcKpHMHHaHTHbIH aaanasOKpaCO'lHbIX npH3HaKOB B H3Y'leHHbIX nonynxua­
HX cnenymonsa (PHC. 2). Me)KI'pynnoBwePa3JlH'IIDI B,llOJlb nepsok OCH ,llOCTOBep­
HblHaypoBHe p < 0,001, a Monb BropOH OCH - HaypoBHe p < 0,05. B.lIOnb nep­
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Puc. I. <1JaHmOplib/U ananus npU3liQH06 oHpaCHU y mpex'I/OptjJ 06blHli06eHHou 

csenyuiouru U3 I\yp,W/lCI\OU, 'Ie.u6u/lCI«J/i U ope/l6yp2CHOli nony,1JI.l/uli. 

BOH ~RCKPHMRHaHTHoil OCH HaMlO,l:lalOTCJI pa3JlRqRJI Me~ 3BepbKaMR 6ypoil R 
'1epHoii OKpaCO'lHWX MOPlP, BTOp8Jl .lIHCKpHMHHaHrH8Jl OCb orpaxaer cneUKlPHKy 
OKpaCKH )l(HBOTHWX nepexonsoa MOPepW. BH,llHO, 'ITO sepasre )l(HBOTHbIe H3 xyp­
raHCKOH H '1enROHHCKOH nonynRLI,Hll 3aHHMalOT npasoe sepxnee nonoxenae Ha 
nJlOCKOCTH, oopa30BaHHOR nepaoa H BTOPOH ,llHCKpHMHHaHTHOH epyHKQIDIMR, a 
oypbIe )KI1BOTHbieKypraHcKOH 11 opeHoyprcKOH rpynnapoaox HaXO.llJlTCJI cnesa. 
ITPOCTpaHCTBO MelK,lly rpynnaxa '1epHbIX H 6ypbIX 3BepbKOB rrpaaanneacrr rnopR,ll­
HWM OCofuIM 6ypoH OKpaCKH H3 '1eIDIOHHCKOil nonYJUlUHH. 3THrnopR,llHble OCOOR 
ObIJIH nonyqeHw B arore eCTeCTBeHHOrO rtpaponaoro CKpeJUHBaHHH '1epHbIX qeIDI­
OHHCKHX caenymonox H Oypwx opeafiyprcxax, xoropoe HaqanOCb B 1976 rony 
nocne sxcnepuxearansaoro saenpeaaa openfiyprcxnx 3BepbKOB B 'ieIDIOHHCKYIO 
nonyIDIuHIO. fHOpH.lIHWe )KHBOTHbIe C nepexoaaon oxpacsoa Mexa (raxoro lKe 
npOHCXOlK.lIeHHII, nOCKonbKY B '1enRol1HcKOll nonynsuaa no 3aB03a OypblX opea­
oyprcKHx acrpesanxcs TOJlbKO qepHwe3BepbKH) paCnOJlOlKeHW OT.lIeJlbHO K 3aHH­
MalOr npasoe Hl1lKHee nonozceune. TaxHM ofipaso«, BI1,llHO, 'ITO O.llHOI1MeHHble 
oxpacosaue MOPepW B pa3HWX nonyIDIUID!x OTJlH'IaIOTCH ,llpyr 01' npyra. 

fHOPlWlhle qeJIJlOHHCKHe cnenyruosxa C6ypolf OKpaCI«lH MexaB npocrpaa­
CTBe nepsax ,llBYX .lIHCKpHMHHaHTHwx epyHKUHH 3aHHMalOT ocofioe nOJlOlKeHHe, 
pacnoaarascs Me)I\,[\J npHpO,llHbIMH 6ypWMH R '1epHbIMH >KHBOTHblMH. B pesynsrare 
CKpelll,HBaHl111 npOHCXO,1l.HT cyuiecrsennoe nOTeMHeHl1e OKpacKH Mexa. nocne.llHHH 
pas 6ypble rnOpR,llHbIe OCOOH ObIJIH HaHneHW B qeIDIOHHCKOil norrynsuaa B 1987 
ro,lly, TO eCTb cnycTlI 11 neT nocne BbInycKa I1CXO.llHblX OypblX opeHoyprcKl1x cne­
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PIIC. 2. j(UcKpUMuflaflmflblu aIJQJlU3 IIpU3IJaKOII oxpacsu y mpex ,1IOP¢ U3 K)'PZaHcKou. 
~e7Jl6uI/CKOU U apeutiypecsoii nonYJIJIl/uu 06blKIJ06ellllOU cnenyuiousu. 

nymOHOK. Co BpeMeHeM 6YPhle 3BepbKH soofime H(:'Ie3JIH B qeJIJl6HHCKOH nonyna­
UHH, TaKKaK B 1998 r. npa CneUHaJ1bHOM nOHCKe He6blnH 06Hapy)f(eHbl. 

Harepecao 6hJJIO npOBeCTH OT,lleJIbHOe cpasaeane sepasrx 3BepbKOB H3KYP­
raHCKOR H qeJIJl6HHCKOR nonymruHR. AHaJIH3 BhllIBlIJt ztocroaeprrsre Me)l(llonyJlltlUt­
oaaue pa3JIHqHJI TOJIbKO no nOKa3aTeJIlO 6eJIH3HhI cnzasr (PHC. 3). 3Ha'ieHHe no­
ro nOKa3aTeJIJI 60JIbWe y xepasrx asepssoa H3KYpraHCKOH nonyJIJIQHH, qeM y lfe­
Jl1l6HHCKIIX )f(HBOTHbIX O,llHOHMeHHol1 Mopcpbl. Cneaoaarensao, xyprauceae '1epHble 
3BepbKH HMelOT 60JIee cBeTJIYlO oxpacxy cnaasr. 

AHaJ10rH'IHOe cpasneaae xypraucxnx II opeufiyprcxax )f(IIBOTHbiX C6ypOH 
oxpacsoa Mexa 6e3 yxera rH6pH,llHhlX saepssos 6ypOH MOpephl H3qeJIJl6HHCKOH 
nonynsuaa nOKa3a1l0, 'ITO aocrosepnsre Mell(llonyllllQHoHHbIe pa311H'lHlI Ha6mo­
,llaIOTCJl H no nosasaremo 6eJIH3Hbl 6pIOxa (pHC. 4). OKpaCKa 6plOxa y xypraac­
KHX cnenynroaox OKa3aJIOCb 60JIeeTeMHoH no cpaBHeHHIO ClKHBOTHhlMH opes­
6yprcKoH nonyJLIIQHH. 

llpe,llCTaBJIJlJIO aarepec cpasaars rH6pH,llHhlX cnenymoaox qenpalfHOH H 
6ypOH oKpaCO'lHbIX MOPep 113 '1eJlJl6I1HCKOH nonymII.\1I1I no OKpaCKe 6plOxa. B pe­
JYJIbTaTe aroro cpaaHeHHJI 6hIJIH 06Hapyx<eHhl,llOCTOSepHhle PaJJIHqHJI MeJK.llY xen­
pa'lHblMII II 6YPblMII )f(HBOTHbIMII no nOKa3aTeJlIO 6eJlH3Hbl 6plOxa. IiPIOWKO 6ypblX 
rn6pH,llHbIX cnenynroaox OKa3aJIOCb HaMHOrO TeMHee ospanreao, lfeM 6plOWKO 
qenpaqHJ,IX 3BepbKOB. 
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Puc. 4. Cpaettenue seepsxoe6ypou 'WOP¢bl 113 «ypeaucsoii II opeutiypecsoi; nony,7Jll/I/U 
06bIKH0f1eHHOU CJIenYlUoHKII no noxasamemo 6eJ1113Hbl 6ploxa. 

B peaynsrare nposeneaaoit pa6QTJ,I no KOJIHlfeCTBeHHOMy HJY1feHHIO BH)'TpH­
BH,llOSOH H3MeH'iHSOCTH OKpaCKH WKypOK 06bIKHOBeHHOH cnenynroaxa MOlKHO 
caenars CJIe,llYlOWHe BhlBO,llhl: 

1.BblllBJleHbl nocroaepuue Me)f(nonYJllll.\IIOHHble PaJJIlI'lllll Me'lK.IlY )f(HBOTHbI­
MH, npHHa,llJIelKaWHMH K O,llHOHMeHHhlM OKpaCOqHbIM MOpepaM B paaaux nonynz­
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UHJlX. YCTaHOBJleHO, 'ITO 3BepbKH xepnoa MOP<pbI H3pa3HbIX nonyJlJlUHH OTJlU'Ia­

IOTCJI no noxasaremo 6eJlH3HbI cnHHLI, rorna «aK 3BephKH 6YPoH MOPVbInpOJilBJIJI­

lOT Me:lKIlOnYJ]JilI.\UOHHble paanaxas no noxasaremo 6eml3HbI 6plOxa. 

2. 06Hap)')KeIla reorpaeaxecsaa H3MeH'fHBOCTb oxpacxa lI<HBOTHbIX oypoH 

MOPVbl, KOTOpaJi nP9I1BJ1l1eTCIi B nOCBe-meHHH Ol\paCK\1 C ceaepo-aocroxaaa ioro­
sanan OTKYpraHCKoH ofinacra ,ll0 opeafiyprcxok. HaMIO,llaeTCJInOTeMHeHHe Jlm­

BOTHblX 'IepHOH OKpaCKH C ioro-sanaaa na ceaepo-aocrox: OTKypraucxoa ot'iJlac­

THno ceaepuoli rpaaauu apeana B -qenJl6HHcKoH ofinacra. 
3. Ilpa HCKYccTBeHHoM 3aB03ecnenynroaox6ypOH OKpaCKH H3 Opeafiyprc­

KOH B -qeJlJil6HHCKYIO OMaCTb, rne H3Ha'IaJlbHO 06HTalOT TOJlbKO xepasrecnenymoa­
KH, B nonynsnaa nOJlBHJlHCb rH6pH,llHbIe OCOOH 6YPOH H senpasaoit oxpacxa. 
06Hapyll<eHa cneUR<pHKa ospacsa Mexa TR6pH,llHbIX oc06eH R3 'femr6HHCI\DH no­

nyJIJIUHH. rH6pH,llHble 6yphIe cnenynroaxn OKa3aJlHCb cYIUecTBeHHo reuaee no 

cpaBHeHHIO co 3BepbKaMH THnHLJHOH 6ypOH I,I0P<pbl. 

Padora BhInOJlHeHa npa nO,ll,llepJKKe rpaara P<1J<flH N~ 01-04-49571. 
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nOITY~KQHOHRARCflEnn~HKArEMAT~or~cKHX 

nOKA3ATEJIEH IiECXBOCThIX AMfIllffiHH KAK CJIE,lI,CTBHE 
AHTPOnOrEHHhIX IIPEOliPA30BAHHii 3KOCHCTEM 

IO.JI.CTapOBOHTeHKo 

Hucmumym 3KOJIOcUU pacmeuuii u JlCUIlOmHblX YpOPAH. e.Examepuntiype 

11JBecTHo, 'ITO KpOBb XOPOillO orpaxaer JlI06b1e <PYHKUHOHanbHble H3MeHe­

HUJI, npoacxoannae B npouecce lKH3He)J;eJlreJlbHOCTH lI<HBOTHOro. B HCcne,UOBaHH­

JlX, KaCBlOlIIHX.CJl rexaronornaa llM41HOOH, 06hl'fHO HCUQJlb3YlOTCJI espocnae lKJI­

BOTHble (Tapacenxo, Tapaceuxo, 1988; Hcaeaa, 81130B, 1997).8 r; EKaTepHH6yp­

re (2000 r.) 6b1JlH cofipaasi naaasie no reMaTOJIOrHH ceronerox rpex BH,L\OB (Rana 
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ridibunda. Rsarvalis. Rtemporaria}. Onaa Bbl60pKa ceroneros Riarvalis Creppn­
ropna BOCTO'fHO-YPaJlbCKOro cnena npeaocraaneaa K.6.H. M.B.QH6upJlKOM. He­
cneaosaaae npOBO,llHJIOCb no CTaH,llapnibiM reMaTQJlOrH'feCKHM MeTO,UHKaM. eRH­

MaJlH crannapmsre MOPV0<PH3HOJlOrn'IeCKHe nOKa3aTeJlH. Ofimee 'IUCJlO JlmBOT­

asrx COCTaBJlJler 130 3K3. Pesynsrarsr ofipafioraasr MHorovaKTopHhlM aacnepca­
OHHblM H perpeccaoaaax aHaJIH30M B CTaTHCrn'IeCKoJit naxere Statgraf. 

AHaRH3 nOJlYLJeHHblX )].aHHbIX BblllBHJI pxa 3Ha«HMblX Pa3JJHLJHH aa MeJKBHnO­

BOM, reHOTHlIH'IeCKOM, HHTep30HaJIbHOM ypOBHlIX. 

MeJKBH)].oBble pa3JIHLJHlI YCTaHoBJIeHbl no oomeMy KOJlHLJeCTBY JleHKOllHroB 

(F=3,098; p=0,0487), rrpoueHTHOMyconepacamno HeHTpo<PHJlOB (F=3,3; p=0,039), 

npouearnoay COnepJKaHHIO JIHM<P0llHTOB (F=9,233; p=0,0002), a TaKJKe no npo­
ueHTHOMy cO,llepJKaHHIO npenweCTBeHHHKOB 3pHTpOUHTOB (F=6,83; p=0,0015). 

Y Rarvalis pa3JJH'IHJI, 06ycJloRJ1eHHble BHYTPHllOnyJlJlUHOHHbIM reHOTHlIH'feC­

KIlM nonHMoP<PH3MOM, CBJI3aHbI C HaIlH'fHeM--orcyrCTBHeM ,ll0pcOMe,llHaJlhHOH nOJlO­

Cbl (striata), 06ycJloI1lleHHoH,lloMHHaElTHblM annenex naannensaoro reaa (lllynas, 
1977). BHyrpHBH,llOBhIe PaJJlH'IHJI B JleHKOUHTapHoR <pojlM)'Jle YCTaHOBJleHbl ,!lJIJI 

Riarvalis no nponearaosry ccaepsamoo HeifTpo<pHJlOB (F=4,71O, p=O,0346); KpO­

Me roro, OTMeLJeKbl PaJJlH'iHJI no COOTHOilleHHIO He3peJIbIX H spenax <{lOPM Heihpo­

<pHJlOB (F=7.099, p=0,0096) H JlHM<P0UHTOB (F=5.538, p=O,0214). ~Jlll Rridibunda 
no 06meMy KOJlItLJeCTBy JlItM<pOllItTOB (F=4,758, p=0,0360) It COOTHOWeHlt1O nespe­

Jlb!XH 3PeJIbiX <{lopM paaaasas OKaJaJlHCb He,llOCTOBepHhIMH, 'fro, B03MO)l(flO, CBlI3a­

HO C MaRblM LJHCJlOM oco6eH )].aHHOfOBHAa B Bbl60pKe. 

Ha HHTepJOHaJlbHOMypOBHe .L\OCTOBepHble OTnH'fHJI nonysemr nns Riarvalls 
no npouearaoay CO,llepll<aHItIO JleHKOllHTOB B nepH<{lepHLJeCKOH KpOBH (F=2,803, 

p=0,0331), 303HH0<pHJlOB (F=3,908,.p=0.0090) H MOHO~OB (F=7,189, p=O,ooOI), 

a raxxe 1I0 COOTHOrneHHIO spensix H aeapensrx VOPM JlHMVOUHTOB (F=5.628, 

p=0,0006); ,!lJIJI Rsridibunda nocroaepasr OTJIJfllHJil no npOueHTHOMy co,UepJKaHHIO 

lIpe)l;WeCTBeHHHKOB 3pHTpOUHTOB (F=4,912, p=0,0127). Pa3JIH'fHJI B COOTHoweHHH 

sespensrx H apenux <pOPM ,!lJIJI osepaoa JIJlI}'illKH aenocrosepasi, 'fro MOll<er 6hlTb 

CBJl3aHO CHe,nOCTaTO'IHO 60JlbWOH BbiOOpKOH. 

PerpeccaonasriiaHaJlH3 BblllBHJI HanH'fHe paaa cnafisrx (R -0,26-0,61), HO 

aacosonocrosepeax (pH3MeHJIerCJl Bnpeaenax or 0,049 ,ll0 0,00321) JaBHCHMOCTeH 

MelI<,!ly HeKOTOpblMIt reMaronornLJeCKHMH xapaKTepItCTHKaMH H MOPcP0t!>H3ItQIlOrIt4eC­

KHMH HH)J.el'CaMlt, 'ITO, 8epOlITH0, aanserca orpax<eHHeM CKOOp)J.HHllpoBaHHOCTH opra­
Hlt3MeHHbiX H nonYJlJlUHOHHblX npoueccoa H rpe6yer 60Jlee rny60KOH npopaoorxa. 

YCTaHOBJleHHble Mell<BH,!{OBble pa3JlH'1HJ1, 6e3 COMHeHHJI, CBJl3aHbI C BH,llOBOH 

cneUH<pHKoif HJY'IeHHblx npeacrasarenea p0,llaRana. Bnyrpaaanoasre paanasnx 

Me)J(.Lly «nOJIOCaThlMH» H «6ecnOJIOCbIMH») oOyCJIOBJleHbJ myOOKHMH reaoranasec­

KH onpeneneansoor <pH3HOJlOm'feCKHMH OC06eHHOCTlIMH MOP<PbI striata, OTMe'feH­

HbIMH KaK y Riarvalis, TaK H Y Rridibunda, HO BMeCTe C rex, He JlHWeHHblMH H 
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