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B cTaThe MpOBOANTCA aHA/IM3 MHOTONETHUX JRHMBIX 11O bynKumoHAILHOH 3KOTOrMU co0BmecTn avdubuii, 5
rpajuentTe ypGaru3ipoBanHoit cpeasl. O pan by JILHBIX 1ADAMCTPOB, XapaKTepH3YIOUIMX Ye-
TOHYMBOCTE GHOTEI HA Pa3HEIX MEPAPXHYCCKUX YPOBHAX opranusayn (oco6ei, momysumii, coobuects). Oue-
HHBACTCA (PCAANTHBHOE 3HAYCHHE (PU3HONIOTHYCCKOH CTOPOHBI Oy IAIHORHOTO nouMopu3Ma, s 0coBeH-
HOCTCH TPO(H1ECKHX CBS3eH yPGOLUCHO30B, POiib PEIPO/TKTHBHLIX 0COBEHHOCTCH B AuBEpCHHKALK MOPDO-
[eHE3a pacCMATPHUBACMBIX BU/I0B, CHHEPrHYECKUE 3B (eKTsL.

e

K crosa: yp THs,
HEHHas CTparcrus.

DKONOrHYECKas KOMIOHEHTA OKa3bIBACT BIUSHHE
Ha COCTOAHME BCEX (yNKUMOHATBHBIX CBs3eii B pas-
HOYPOBHEBOH CTpykType Ouotel. Otpaxenme co-
CTOSHHS CPENOBOA KOMITOHEHTHI HEH3DEKHO MpPOsB-
JsieTcsi B OCOOEHHOCTSX HCMONB30BAHNS [IUINEBBIX
PecypcoB, PU3UOTIOTHH, COCTOSHHH PENpO/yKTHBHON
CHCTEMbI, YPOBHE BOCIIPOM3BOICTBA, MEHETHYECKOM
CTPYKTYpe U Ka4eCTBE HOBOH IreHEepaIvy.

Habmonaembie Hamu Tpancdopmariu Guoreome-
HO30B B M3MEHEHHOH YEJIOBEKOM CpeJie ¥ MpHMEpEI
OBICTPOH 3BOMOLMH [OMYNAUMH TMOKA3LIBAIOT, YTO
TIPOHCXO/AINHE MPOLECChl, CTPOTO TOBOPS, HENb3s
Ha3plBaTh Jerpajauiedl, T.K. 3TH W3MeHeHWs Npel-
CTaB/SIOT COOOM €CTECTBEHHYIO PEaKIMIO COOOLIECTR
Ha Gnykryauun cpensl. HoBble coomecTsa HauGo-
JIee COOTBETCTBYIOT CO3/IaHHOH cpene.

VpOaHU3MPOBAHHBIC TEPPHTOPHH - YHUKAILHBIE
nangmadrase  06pa3OBaHMA, COCTOSHUE KOTOPBIX
TOAICPIKMBACGTCA UCKYCCTBEHHO uenoBexoM. CBoe-
obpasie rOpoICKHX 3KOCHCTEM 0BYCIOBIEHO TEM,
4TO JIEHCTBHE MHOTHX €CTECTBEHHBIX (DaKTOPOB OC-
n1abIIeHO MM 3aMELLIEHO JIEATENLHOCTBIO qeOBeKa.
TMostomy uccnenoBanne GHOTHI YpOaHU3NPOBAHHBIX
TEPPUTOPHH OPHHOCHT Pa3HOCTOPOHHIOW  OOmIMp-
Hy10 HHGOPMALHIO O CTPYKTYPHO-(YHKITHOHANBHEIX
MpeoGpasoBaHuaX COOGLIECTB MPH AHTPONOIEHHbIX
BO3JEHCTBHAX,

BuzoBoii coctas u CTPYKTYpa NONyIsuui H co-
o6uiecTs, CKIABIBAIOLINXCS HA yp6aHN3MPOBaHHBIX
TEPPUTOPHSX, HE Cily4aifHBl B Hambonee cooTBeTcT-
BYIOT YCIOBHSM CpPEIBl aHTPOTIOrEHHO mpeobpaso-
BaHHBIX Tepputopuil. OHM onpemensiorcs ecrect-
BEHHOH (LIMPOTHOM M BBICOTHOM) 30HAJIBHOCTHIO K
CTENEHBI0 AHTPONOTCHHON Tpanchopmaumun cpensl
(ypoBHeM, XapakTepoM 3arps3HeHHs, (parmeHTanu-
e MecToOOHTaHui H CHHCPreTUKOH JeficTByIOmuX
taxropos).

Ipouece ypGaHU3aLMK NPUBOOUT K IOSBICHHIO
OOLUMPHBIX TepPUTOPHH, crienmbuka KOTODBIX CBfl-

B, B .

7 , , 3a8. TaGopaTopuei,
wow@ipae.uran.ru, vol_de mar@list.ru

1] , QYHKUMORA/bHAS Crieuwpuka, SKOGHIHOTOTHS, Mopdorenes, sxu3-

32H3, KaK C (hparMenTaumeil HEKOra EMHBIX TeppH-
TOPHH €CTECTBEHHBIX MECTOOGUTAHHM, Tak U C top-
MHUpPOBAaHHEM CPEZOBOTO TPAJMEHTA (XMMHYECKOro,
TCMIEpaTypHoro). I'paguent aGHOTHYecKkux napa-
MCTPOB OTIpe/iensieT HatuyHe GHOTHYECKOro rpamu-
€HTa M0 CTYKTYype H COCTABY PACTHTENBHBIX M U~
BOTHBIX COO6TIIECTB.

AmubHu yHuKkaneHbI 06BEKT LIS 3KOMOruye-
CKHMX HCC/ICIOBAHHH, T.K. ABISACH NEPBUYHOBOIHDI-
MH JXHBOTHBIMH, BBICTYTIAIOT CBS3YIOUWIUM 3BEHOM
ME}Ly TIPECHOBOJHBLIMH M Ha3eMHBIMH HKOCHCTEMa-
Mu CyWIH. Bech mporiece pasBUTUA 3eMHOBOHBIX, OT
3UroThl 40 JeHMHHTHBHOrO 00]MK2, MPOTEKAeT Bo
BHCILHEH CPe/Ie ¥ B 3HAYMTE/ILHON MEpe 3aBMCHT OT
abuoruuecknx haxtopos. Obmmil mian CTpoeHHUs
BBICHIMX MO3BOHOUHbIX W aMpHOU aenaeT ux Hesa-
MEHHMBIMH TIPH OLIEHKE 3J0POBbA CPEAEI M IKCTpa-
TIOJIAUHY AAHHBIX /UTA MOHAMAHUA OTHATCHHbIX 10~
CIIEACTBUH 3THX M3MEHEHHUH TS YenoBeKa.

Martepran coGpan B 26 MeCTOOBHTAHMAX ambn-
6uii Ha TeppuTOpUM TOPOACKOl arnomepanuu Eka-
TepuHGypra u B 23 kM oT Hee B nepuon ¢ 1977 no
2013 r. Jins mpoBe/jieHMs CPABHHTEILHOTO AHATHM3a
Ha OCHOBaHWM NuTepaTypreix [14, 15, 16] u opuru-
HalbHBIX JaHHBIX paspaboTaHa THIH3AIMS Tropoj-
CkuX jaHawadros [3]. B npegenax kpymHoro npo-
MBILUIEHHOTO TOPOJA BBIJE/EHBI YETHIPE 30HBL, K
KOTOPbIM MPUYPOYEHbI MecTa OOUTAHHS 3EMHOBO/I-
HBIX. 30HAIBHAS MPHHALIEKHOCTE KOHKPETHOTO Me-
CTOOOMTAHUA OTIpEZIENsIeTCs IMABHBIM 06PasoM He
€ro TOMOTPahHHECKHM TONOKEHHEM, A CTEMEHBIO
CYMMApHO! aHTPOMOTeHHOM TPaHCHOPMUPOBAHHO-
CTU IAHHOT'O y4acTKa TepPUTOPHY [8].

I 30Ha. LleRTpanbHas 4acTb ropoaa ¢ MHOTO3TaK-
HOH 3aCTPOHKOH, MacCHBHBIMM AC(ATLTOBBIMU 110~
KPBITHAMH, BO/IOEMaMH C CHIIbHBIM IIPOMBIILTEHHEIM
3arpASHCHHUEM, MEJKMMH DeKaMH M PYdbAMH, 3a-
OpaHHBIMH B TpyGbl. B janHol 30HC ambubuu or-
CYTCTBYIOT.

Il 30Ha. PaiioHb MHOrO3TaKHOI 3aCTPOHKH © OC-
BAHBACMBIMH TEPPUTOPUSMH, MYCTHIPAMHU, YHaCTKa-
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MH C OTKPBITHIMH IOYBAMH, MallbIM¥ BOJOEMaMH C
BBICOKHM YPOBHEM 3arPA3HEHHOCTH.

III z0Ha. ManoataxkHas 3acTpoiika, B OCHOBHOM
paifoHBl, 3aHATHIE JJOMaMH YacTHOTO CEKTOpa C cajia-
MU ¥ OTOpojiamH, IyCTHIpH, napkn. Hepenko 6uoTo-
1161 3T0H 30HBI IPUMBIKAIOT K JI€COTIapKaM.

IV 3ona. JlecomapkoBel# mosc ropopa. Mecto-
o6uTaHuA 3TOM 30HEI HAaXONATCA B OCHOBHOM IIOA
BO3/IEHCTBUEM PEKPEALMOHHOM HArPy3KH.

B KauecTBe KOHTPOILHOrO Gbula BeIOpana necHas
TeppuTOpAs B 23 KM OT I. Exarepunbypra, HaceneH-
Hasi CHOMPCKMM yrio3yGoM, OObIKHOBEHHbIM TPHTO-
HOM, cepoii xaboii U 0CTPOMOPOH NATYIIKOH.

JlaHnmad)THAA THIHU3ANHA MOATBEPXKIEHA TMApPO-
XHMHYECKHMH aHAIH3aMH HEPECTOBBIX BOJOEMOB 3a
nepuo ¢ 1980 mo 2013 r. I1po6er otbupanu B nepu-
OJl HKPOMETaHUs U BO Bpemsi Meramopdosa. Axain-
3bl BbINOJIHEHb! B MIHCTHTYTE BOOHOrO X03fMcTBA M
OXpaHBl BOJHEIX pecypcoB B Ekarepunbypre mpo-
aHanu3upoBaHbl Boxy B 1980-81 u 1987-1989 rr., B
YpansckoM Hay4yHO-HCCIEN0BaTeNbCKOM HHCTHTYTE
BOAHBIX OHOpecypcoB U aKkBakKyIbTypsl, B 2003-2008
IT., a TaKKke B 1aboparopud (QH3MKO-XMMUYECKHX
aHaNM30B, YpPATbCKOr0 TOCYNapCTBEHHOrO TOPHOTO
yHuBepcurera B 2009-2013 rogax. OcyiecTsiics
KOHTPO/b 32 AMHAMUKON TeMNepaTypHOro pexuma
BOJOEMOB (TeMIlepaTypa M3MEpANAach PTYyTHBIM TEp-
MometpoM ¢ neHoit nenenns 0,5°C). B anammse uc-
MonE30BaHkl MHOTONETHYE (1977 - 2013 rT.) NanHele
MO Ka4eCTBEHHBIM OCOOEHHOCTSAM Mopdonoruu 5
BHIOB ambubnit  (Salamandrella  keyserlingii,
Lissotriton vulgaris, Rana temporaria, R. arvalis,
Pelophylax ridibundus; Beero 29162 9Kk3.) Ha TeppHTO-
pUM ECTECTBEHHBIX W AHTPOMOTEHHBIX NaHmmadToB
Ypana. Takxke usydanoch nurtanue P. ridibundus u
R. arvalis Ha ypGaHu3upoBaHHOH Teppuropuu. On-
HOBPEMEHHO NPOBOAUIMCH YHETBI HHCIECHHOCTH T10Y-
BeHHBIX Oecr03BOHOUHBIX. [TpH KaxaoM yuere Gpanu
6 KepHOB mo4BbI womansio 0,045 M u TONIAHON
0,05 M. S

B 3aBHCHMOCTH OT YPOBHA H3MeHeHHil (OT Ha-
4ambHOr0 IO CYIICCTBEHHOIO), IPOMCXOAAIIMX B
rpaauente ypOaHW3allMH, CTagManbHble coobliecTsa
OTIHYAIOTCS [0 BUJIOBOMY OOTaTcTBy, CIOXHOCTH,
COTNIACOBAHHOCTH M COOTHOIIEHHIO B HWX OCHOBHBIX
(hyHKIMOHANEHBIX GIIOKOB.

TTpoBeaeHa OLEHKA BIMAHKA 0COGEHHOCTEH cpe-
bl Ha BHAOBOIl COCTaB, CTPYKTYPY coobiecTs U (e-
HOOGIMK momynsuuii depes cneuuduky dyHkimo-
HaJILHBIX B3aMMOCBSI3eH Ha Pa3HbIX HEPAPXUYECKMX
YPOBHSIX OPraHM3aluH.

1. Vi3MeHeHue BUIOBOTO COCTaBa M NMPOCTPAHCT-
BEHHOH CTPYKTYPBI COOGLIECTR U Momynsuuii (obmee
COKpALICHHE YHCJIEHHOCTH, HCYE3HOBEHWE CTEHO-
TONHBIX BHIOB, (parMeHTalMs MECTOOOWTaHHH |
MHCY/ISPU3AINS CTUIOMIHBIX ApeajioB, Pa3spylIEHHe W
TpaHcdopMals KOIBOMOUMORHBIX CBA3EH, mosee-
HHE BHIOB-BCE/EHLEB, H3MEHEHHE TPODHUCCKUX
cBa3eif 3a cueT npeobpa3oBanuii OCHOBHON Tpua/ibt:
TPOAYLEHTBI — KOHCYMEHTEI - PEAY LIeHTbI).

Jlonsi MUKPOApTpPONOA, CPEIM KOTOPBIX JOJA pe-
JYUEHTOB — KOJLTeMOO, HIPAIOMINX BAXHYIO PONb B
N0YB00GPA30BATENbHBIX IIPOLECAX, 3aMETHO Bhlle B
ropozckux Ouonenosax (11,4-34,3% nporus 11,1-
13,2%). Hamporue, rama3oBeIX kieineil Oorisine B
necHeix coobumectsax — 37,2-57,9 nporas 13,1-28,4
B ypOouenosax. B JIeCHBIX coOBIIECTBAX ¢ 3THMM
KOMITOHEHTaMH OHOreoleHO3a CBA3aHbBI CETONCTKH
OCTPOMOP/IOH JATYLIKH B HaYaJIbHBIN 1IEPHOJ, HaseM-
HOM XKM3HY B MMTaHUM KOTOPBIX npucyTerByer 11,3~
14,2% xonnembon u 11,7-24,3% knemeit. Ha yp6a-
HU3UPOBAHHEIX TEPPHTOPHUAX 3TH BEIHUMHBI COCTaB-
ot 4,7-28,5% u 4,2-14,2% cootseTcTBeHHO. B
YCIOBHAX FOPOICKHX SKOCHCTEM IIPOHCXOAUT NOCTO-
SIHHAS QKKYMYJISLAS MUHEPAIBHBIX W OPraHMdecKuX
BELIECTB, YTO 00YCNOBIUBACT BAXHYIO POJIb MHHE-
paIU3yIOMIHX MEPTBYIO ODPraHUKy OpraHH3MOB-
JIeCTPYKTOPOB. B T0 sxe Bpems norpebnenue duro-
(aroe ceronetkamu R. arvalis Ha cenureGHBIX Tep-
puropusix coctasnser 30,8 —51,2% npotus 28,1-
32,2% B necHbIX OMOLIEHO3aX.

PacnipocTpaHeHHe 03epHOH JATYLIKU 32 MpPeAenbl
€CTECTBEHHOTO apeaia Ha BOCTOYHOM ckiione Cpes-
Hero Ypajia CTalIO BO3MOXHO HCKIIOYHTENHHO Gna-
rofaps Xo3sHCTBEHHO-IPOM3BOACTBEHHOM JEsATENb-
HOCTH YeNOBeKa M HAJIMIHIO CBA3AHHBIX C Hed Jo-
KalbHBIX TePMATBHBIX aHoManwii. [lepBoe pasmHo-
JKEHHE BHAa-BCEJIEHEla - 03epHOM NSrywku - Obui0
oTMedeHO B 1980 roay u panee NPOMCXOAUIO HE Ka-
JKABL rox - 3a 37 ner Habmoaennii — 28 pas. Bxiro-
YeHHe BHIA-BCENICHIA - O3CPHON JIATYIIKA B CTPYK-
TYpy BOAHBIX ¥ OKOJIOBOAHBIX COOGIIECTB, MPUBENO K
BO3HUKHOBEHHIO HOBBIX TPOGHUECKUX CBA3CH MEs Ly
Ha3eMHBIMH H BOJHBIMH 3KOCHCTEMaMu, T.K. 10Is
BOAHEIX (OpPM B THINEBOM CIEKTpe Cerojierok F.
ridibundus mMoxetr nocturats 22%. B cnekTpe nura-
HUS B3DOCIHIBIX O3EPHBIX JIATYIIEK Ha ypOaHH3HPO-
BaHHBIX TEPPUTOPHUAX OTMCEUEHBI MO3BOHOUHbIE (pPbI-
6a, TpBI3YHbl, HACEKOMOSIHBIC, NTULbL, OTMEHEH
KaHHUOATH3M).

C nosBJIEHWEM elle OIHOIO HHBAa3HBHOIO BM/A
(potana - Perccoltus glenii — yrpoaioliero BOCTpo-
usBopcTBy amdubuit [17]) Ha Tepputopuu 2-X ro-
pozckux neconapkos (KanuHOBCKHE paspe3bl U Iapk
JlecoBoor PoccuH) CBS3aHO HcuesHOBeHue ¢ 2008
rofia YacTH HEepeCTHIIHI cHBUpeKoro yriosyba.

AHaim3 pacnpocTPaHCHHA TPABAHOH JIATY LIKH
(nauboree TPUYPOYEHHOTO K BOJHOW Cpelle BHOA
MecTHbIX 0eCXBOCTHIX amM(uOHii mokasal, 4to F.
ridibundus OTMEYEHa B TeX KE MCCTOOOHTaHUAX, LA
BCTpevanach HIM BeTpeuaercs R. femporaria, ucte-
3a0las MOCHEHAE AECATHIETHS U3 AHTPONOTEHHO
npeo6pa3oBaHHbIX TaHIAdTOB.

2. CocTosiHHe PenpOAyKTHBHBIX 1apaMeTpoB (Co-
CTOsiHME PEMPOAYKTHBHBIX OPTaHOB, KAYECTBO raMer,
[I0XOBATOCTD, JKM3HECTIOCOGHOCTE SMI, M 3HLOT,
BBDKHBAEMOCTH [IOTOMCTBA, AeMorpaduyeckas cTpa-
TCTHA).

Berpeuaemocts repmadpoIuTHeIX ocobeit [1] u
aHOMANBLHOM HKpbI M KNamok ampuOuii cocrasiser
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Qbwue npobaemer sxon0zuu

JIONM NPOTIEHTA, HO caM (aKT WX IOABJIEHUA B TO-
POJICKMX TIONYNSHUAX CBHIETENLCTBYET O HEraTHB-
HBIX M3MCHEHHAX B PETIPOXYKTHBHBIX OpraHax M-
BoTHbIX. Tak, Hamu [4, 5, 6, 7, 8, 9, 22] ormeden pan
aHOMATHH MKpBI M KIanok aMoubwmii: 1 - MuoxecT-
BeHHoe siino (B oxHOU OenkoBoil 0600uKe Haxo-
quTes 2-5 aun); 2 - «detouHsley siia (siina B knan-
K& CONPHKAcalOTCs, pacloiarasch TSHaMM, U He
HMEIOT MHANBHAYalIbHbIX OENKOBBIX 000J04eK); 3 -
AeNUrMEHTUPOBaHHbIe (ansbunudeckue siiua [19]); 4
- SHLO ¢ KPOBBIO (3apOJIBINI B AKIE OKPYKEH KpoBa-
BOH nyienKoif); 5 - peflylMPOBaHHbIE 10 pasMepy sii-
na (sina B Kiajke CMOPINEHbI, aHOMANBHO Mambl U
HE Pa3BUBAIOTCSA); 6 - AUCIEPrYPOBAHHOE BELIECTBO
Afua (Bemectso Aina auddy3Ho paBHOMEpHO pac-
OPEENeHo B MpeieNiaX Hapy»XHOH reneBoi o0omou-
KH); 7 - KIaIKH C aHOMAIBLHO HU3KUM YHCIOM AUl 8
- ukpurKa 6e3 sifia (COCTOUT M3 BHEIUHEH reneBoi
obonoukn H BHyTpeHHei MemOpanbl 9MOpuoHa); 9 -
«ITyCTBIe» Knaaku (MONHOCTEI0 COCTOANINE M3 HKPH-
HOK 0e3 3MOPHOHOB MIIM C @HOMAILHO HM3KUM MX
KOJIMYECTBOM, cM. T1. 8); 10 - acumMeTpudHbe Kia-
ku [2] y cuGupckoro yriosy6a.

3. KauecTBeHHple napaMeTpsl HOBOIl reHepauum
(YpOBEHb NOMO3MIOTHOCTH, CTPYKTYPa IONYJISALHOH-
HOro HOHVIMOP@)H]M&, KONMU4YECTBEHHBIE H Ka4decT-
BEHHEBIE TapaMeTphl (peHooGnuKa).

XopowyuM MapKepoM CTCTIEHH TOMO3WTOTHOCTH
TONYAAUMH ABJIAETCA JEMUIMEHTAIHS  PaLy>KUHBI
(obycnoenennas pereccuBHOM MyTauuei [20], koto-
pas CBHMJETENLCTBYET O HANTUYAW WHOPHAMHIOBOH
JIENIPECCHH B FOPOJCKMX MOMYJII{HAX U HHTEHCHBHO-
¢t MyTaluroHnHoro nponecca [10]. Ee uactora B ro-
POICKUX MOMYNAUMAX OCTPOMOPAOH JIATYIIKHA CyLie-
CTBEHHO BBILLE (12:28,9; p<<0,001) yem B secHOM
nonynauuy — 1,62 % u 0,39 % COOTBETCTBEHHO.

CpaBHeHHE pafa 5KODH3HOMOTHUECKHX OCOBGeH-
Hocrelf 4-x BunoB cemeiicta Ranidae (osepHoi,
TPaBAHOH, OCTPOMOPAOH, CHOUPCKOM JIAryIueK) mo-
Ka3ano, YTO pAJ TaKMX BHIOBBIX OCOOEHHOCTEH, Kak
pasiMyMs B IIMPOTE PacTpOCTPaHeHusi (TOJEpaHT-
HOCTb, 3BPHTONHOCTH) OOYCJOBJEH CXOICTBOM U
pazMuueM B MONMMOpPOH3ME, 3a KOTOPHIM CTOMT
4UCII0 MHBAPHAHTHBIX 00KOB (1 mmu 2), nexamux B
€ro OCHOBE H OlIPEJEIOIMX CNCHH(HKY BapHaHTOB
(u3MONOTHYeCKUX [TApAMETPOB, KOTOPbIE MOTYT
OBITh CXOJHBI UM FOMOJIOTHYHEI Y Pa3sHBIX BHJOB
npu GNU30CTH HX HACNEACTBEHHOM ocHOBEI [11]. Bri-
COKHE TeMIEPaTyPBl U HAJTMYUE CEPOBOAOPO/A B BO-
JIe TOPOJICKUX BONOEMOB, CBA3aHHOE ¢ GONBUIAM KO-
JIAYECTBOM OPTaHHKH, BbI3bIBAET CHIDKEHHE KOHIEH-
Tpauuil pacTBOPEHHOr0 KMCIOPOAA M JIMLLIACT TaKue
BU/Ibl KaK TpaBsiHas M CHOMpCKass NATyIUKa MPHTof-
HBIX JUTA 3WMOBKH MeCT. [10 HaulMM NaHHBIM, YyBCT-
BUTENBHOCTE K AHTPOMOTEHHOH TpanchopManuu
CPEMIbl PacTeT B PALY OT O3CPHOM NATYMIKA K Tpassi-
HOW W cubupckoif. BEICOKHME KOHLEHTpaluu remo-
TII0OMHA B KPOBU TaKHX BHJIOB, KaK TPAaBAHAS TATYTI-
ka (rabn. 1) He SBIAIOTCS MapaMeTpoM, obecreuu-
BRKOIMM [PEHMYIIECTBO B YCIOBHAX XHMHYECKOTO H

TEeMmnoBoro 3arpasHenus [12]. Oto obecnieunnsaer P.
ridibundus TpeananTHBHOE IPEUMYLIECTBO B YC/0-
BHSX HOBBULEHHBIX TEMMEPATYP ¥ 3BTpOdHKALMHA U
SIBIIETCS OfIHOM M3 IPMYHH HEKOHKYPEHTHOrO 3a-
MEIIEHHs O3epPHOH NATYITKOH HCYE3aoWHX abopu-
PEHHBIX BHIOB.

Tabuuua 1. Copepixanue reMOTIOOUHA B KPOBH
B3POCIIBIX ITOMOBO3PEJIBIX JKUBOTHBIX

Konnenrpauus
Bar remorao6uua (r/an) &
P ridibundus 8,4+0,40 19
R._arvalis 8,6+0,22 62
R. temporaria 9,4+0,39 20
R. amurensis 10,5+0,53 11

CrabuibHOCT, TpolieccoB Mopdorenesa ambu-
6wit - BaKHBI MapaMeTp cpejii KpUTEPHEB, XapaKTe-
PH3YIOIIMX KayecTBO cpezbl oburanus. JIxobble uc-
ClIe/I0BaHKsA, MCTIONL3YIOMIME 3eMHOBOHBIX B Kaue-
cTBe 00BEKTOB MOHHTOPHHIA 33 COCTOAHMEM CDE/IBI,
JIOJDKHBI BKIIHOYATE LENEIH DA PasiuyHbIX METOAOB,
OTpabOTaHHBIX JUIS COOTBETCTBYIOLUETO BHAA U Y4H-
THIBATh TPAJMIHOHHBIE CIIOCOOBI OLIEHKH CTabHIBLHO-
CTH OHTOTEHE3a, KOTopble obecrednBaoT Golee ToY-
HYIO OIIEHKY CTEN€HH IpeobpasoBaHus OKpYKaroLuel
CpeJibl, YeM 3TO MO3BONACT (GIyKTyUpyOLWIas achM-
metpus. Bupocnenuduyeckolt 0coGeHHOCTBIO IS
OOBIKHOBEHHOTO TPHTOHA ABNACTCA POCT [0 MONHU-
M KIHHOJAKTHIIHH Y B3POCILIX 0cobeii Ha ypOaHu3u-
POBAHHOH TEPPUTOPHH, YTO TO-BHAMMOMY CBA3AHO C
2QHOMAIBLHON pereHepaiiell B YCHOBHSX 3arpssie-
HuA. Jlnd cubupekoro yriosyba xapakrepHa pefyk-
LHs QHCTABHBIX 3JIEMEHTOB KOHEYHOCTEH, BbIpa-
JKAKOIIASACA B CHH- M OJIMTOJIaKTHIIHHA.

H3yyenne cneuuduky npoueccor Gopmoobpaso-
BaHHUS B YCJIOBUAX AHTPONIOreHHO TpaHcdopMauun
Cpenbl Ha TpUMepe O0cOBEHHOCTEH W3MEHYMBOCTH
CKerneTa CETONIETOK TPeX BU/IOB OecXBOCTHIX ambu-
Guit (R arvalis, R temporaria, P. ridibundus) w
oueHka ec crerHpuKd B 3aBHCHMOCTH OT BHIOBOIi
NPUHAUIEKHOCTH M B TPAJMEHTE AHTPONOTEHHOM
TpaHc(OpMALMK CPEAIBI TIO3BOIIMIIA YCTAHOBAT PAI
3aKOHOMEPHOCTEH. JINA KaKIOro M3 M3y4eHHbIX BH-
OB OTMEYEeHE! BApHAHThl JEBMAIMMA, XapakTepHbIe
JIAWD 118 ypOaHU3UPOBAHHBIX (MIIH CENUTEGHEIX B
cayyae P. ridibundus) tepputopuil. Tak, y R. arvalis
9TO ACUMMETPHsl MONEPEYHBIX OTPOCTKOB MO3BOHKA M
SKTPOAAKTHIHS, ¥ R. femporaria - Gpaxuuedanus,
MaHMOyNsAPHAs TUMINOMIA3Hs ¥ ACHMMCTPHA [OfMe-
PCYHBIX OTPOCTKOB TIO3BOHKA, a y P. ridibundus -
OJUrO- U KITMHONAKTHITHA.

OCHOBHOIi BKJIa[ B CKCNIETHBIE IEBHALUM Y BCEX
BUJIOB OIpPEJEISAETCS aHOMATHIMH OCEBOTO CKeNeTa).
CpaBuuBaeMbIC BHIbl HMEIOT HH3KYIO JONIO aHOMa-
Nui nepu(epHYecKoro cKeneTa — OHa He OTIMYAeTCs
Y OCTpPOMOpPJOH M TpaBsiHOH Juirymrek — 3% u He-
CKOITBKO HIDKE y 03€pHOH Jiaryiuky — 2,2. Berpevae-
MOCTb OTKIMIOHEHHiT OCEBOTO CKenera yObiBaeT B co-
OTBETCTBUM ¢ OOIICH BCTPEUaeMOCTHIO aHoManHi 1
aHOMaNlbHbIX Oco0el 'B LeloM - HanGonbmias y R
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arvalis (41,5%), noutu BaBoe Huke y P. ridibundus —
21,4 1 BueTBEpO MeHblE Y R. temporaria — 9,0%.
Jinsi ypOaHW3MPOBAHHBIX TEPPUTOPHH MakCHMAalbHAS
ZI0Ns. aHOMAJMH OCEBOTO CKENeTa y OCTPOMOpHOM
JATYIIKH NPUXOAMTCH Ha JTECOMapKOBYH) 30HY
(49,2%) uto0, NO-BUAMMOMY, 0OYCIOBJIEHA BIUSAHHEM
LHCT TPEMATOM B COUETAHMM C 3arpPA3HEHHEM U 3B-
TpoduKauueii BOnoeMoB.

B ycnopusix ypbanusanuu, OTMEHAETCs WHPOKH
W YHHKANbHbIA CTMEKTP BHEIIHWX AeBHALl{i, 4acTo
cojiepaniuii BEICOKYFEO JIONIO HeOObIYHO MUTMEHTH-
POBaHHBIX (JOPM, BBIXOISIIAX 33 PAMKH «JUKOTO»
tuna. Tak, y ceronerok R. arvalis B 30He MHOro-
3T@XKHOH 3aCTPOHKM NHUIMEHTHBIE OTKIOHEHHS CO-
CTaBNAOT 73,6% OT O6IIEro 4uciaa aHOMATHiA, a B
3aropojiHol nomynsiuu — 42,5% (p<0,05). YcraHoB-
JleHa  BbICOKOJCTOBEPHAss  CKOPPEIUPOBAHHOCTH
(R=0,98; F=44,3; p=0,02) BCTpe4aeMOCTH BHEIIHUX
OTKIOHeHMH y ceronetok R. arvalis ¢ MuHepanusa-
el HEPECTOBBIX BOJIOEMOB.

Mopdoobnuk nomyAuuif, NpeTepneBmnx mpo-
1iecc Tak HasbiBaeMoili cuHypOm3auuH, obnagaer cy-
ImecTBeHHON cnemudukoil. Cnextp Mopdonormde-
CKMX OTKJIOHEHH}i HMEeT IeHETHYECKYI0 OCHOBY W
3aJI0KeH B HOPMY peakiiMy (y OJHMX BUJIOB OH YiKe,
Y JPYrUX — LIMPE), YTO CBUAETENLCTBYET 00 IKONO-
THYCCKOH MIaCTHYHOCTH BHJA.

Pasnuuus MexDy NOTCHUHAIBHBIM H Peanm3o-
BaHHBIM CIIEKTPAMH CKeJETHbIX JeBUALMH TeM
Gomblire, 9eM HHXKe [LUIACTHYHOCTH, TONEPAHTHOCTh H
COOTBETCTBEHHO, BEDKHBAEMOCTh 0cobeil HOBOH re-
Hepaluy B XOJe pa3sBHTHsA. DJIMMHHalHel yacTu re-
HEpalHK BO MHOTOM OIpeJeNAeTcs pasHoobpasue u
BCTPEYAaEMOCTL JICBUAHTHBIX (OPM CKelera Mera-
MOP(OH3HPYIOIINX CETONETOK. YPOBEHb CMEPTHOCTH,
onpejenseMblii OCOGEHHOCTAMU PENpPOAYKTHBHOM
CTpaTeryd Kaxa0ro W3 BHJOB, OKa3bIBAIOT BIMSHHE
Ha CHeKTP M 4YacTOTy AeBMaHTHhIX (opM Ckenera
amMbubuii B IpUPOAHBIX momymsuusx. Bmaronaps
3exTy cBOOGPA3IHOTO (IKONOTHIECKOIO CUTa»
H3MEHYHBOCTD CKENETA CCTONCTOK OCTPOMOPIOH Jisi-
TYWKH N0 KaYECTBEHHBIM M KOJMYCCTBEHHBIM Mapa-
MCTpaM Haubo/lee MOJHO XapaKTepU3yeT CTemeHb
AHTPOIIOreHHOM TpaHchOpPMaLH CPe/bl.

4. Cunepreruueckie 3¢ QexTsl (TeMneparypHbli
PpesuM, 3BTpO(UKAIHS, TICIUTIOTAHTEL, Napa3UTapHbIe
MHBa3nH, neprdepnieckne HHGEKINH 1 1p.).

Hanuuue ycToH1HBOH TeMIepaTypHOH aHOMATHK
Ha ypGaHH3HPOBAHHOM TePPUTOPUH COTMPOBOXKIAETCS
PAIOM TEPHOAMHECKMX M HETICPHOAMYECKHMX (heHo-
MeHOB. [10/IFOTaHTR! H APYTHE CTPECCOPHBIE aHTPO-
TIOTEHHBIC BO3NEHCTBUSA, NEHCTBYS CHHEPrHYEEKH,
MOTYT NPHBOJHTE K OCJIaGIeHHI0 MMMYHHOM CHCTe-
Mel ambuGHit, TakiM 006pasoMm, Jelas XKUBOTHOE 6o-
Jiee yS3BUMbIM 110 OTHOLISHHUIO K 3aD0NeBaHHsIM, MU-
KOHH(EKIMAM U napasuTapHbivM uHBasusaM [18, 21].

BepoATHO, MMEHHO pPEe3yJbTaTOM COYETAHHOTO
NeHCTBUA M3MEHEHHS TEMIIEPaTYPHOTO peKHMa
(tabn. 2, 3), 3BTpO(UKAIMHY, 3aTPABHEHHS, ABIISIOTCS
NepUOAUYECKHE NMUKH NapasHTapHbIX MHBa3UH Yy ce-

TOJNIETOK OCTpDMOPZLOﬁ JIAYUIKH B UOIYJAALUAX Jie-
CDl'[apKOBOl‘;I 30HBI TOpPOA.

Tabanna 2. CpeHeMeCcSIHbIE TCMIEPaTyPbI
HavaNbHBIX 3TanoB Pa3BUTHA aMOuOWIi B
rpafuenTe ypoaHu3audu

(cymmapno 3a 1977 — 2013 rr.)

3owa Cpemmsin Temneparypa ons! (°C ) N
I 14,7+0,28 265
il 13,5:0,25 338
v 11,7£0,23 392
K 11,7£0,33 194

Tabanuna 3. CpenHeMecsuHbIE TEMIIEPATy PbL
HaJaNbHBIX 3TAIOB Pa3BUTHA aMbHGHIT B
TpajauenTe ypbaHH3aLAU

(cymmapHo 3a 1998 — 2007 rT.)

3ona Cpeansis Temneparypa Bogsl (°C ) N
n 13,9+0,41 102
I 13,1+0,28 230
v 12,420,32 173
K 10,7+0,43 95

Bxuian napasuTapHOH HHBasHM LEPKApUAMH Tpe-
Mmaroasl Holostephanus volgensis B opmupoBaHue
JEBUAHTHBIX Cl)OpM CKeJIeTa CeroJjieTok UC'['pOMDp,[[Oﬁ
JIATYLIKY cocTaBigeT 69,2% B neconapkoBoil 30He K
29,2% B necHo#t momyisnuu. T.e., Hecmorpa Ha
CXOIHYI0 HHBAa3WPOBAHHOCTb JICCHBIX U JIECOTIAPKO-
BbIX nonynauuii (31,2 nporus 28,3% cooTBeTCTBEH-
HO) CTAaOMIBLHOCTL OHTOrEHE3a BO BTOPOM Clydae
HIKe B 2,5 pa3a, 4To, BEPOSTHO, CBA3aHO C COHETaH-
HBIM JIeHCTBHEM TIOJTIOTAHTOB M HHHHMCTHPOBaHHbIX
MeTauepkapuii [13]. ;

B neconapkxoBo#i 30He ropoga ¢ 2000-x rozos
(TaKxe ¢ MOMEHTA H3MEHEHHS TeMIepaTypHBIX Ma-
paMeTpoB MecTOOOHTaHHH) OTMeyaroTca rpubKkoBBIe
MOPXKEHUA OTAENbHBIX ocobelt S. keyserlingii, R.
arvalis 1 P. ridibundus ¢ W3bA3BICHHEM KOXKHBIX
TIOKPOBOB, paHaBupycHas uHGekuus. Kak npasuno,
I'ID}],()GHLIE SIBIIGHUs] HOCAT NOKANBHBIA 1 Henepuoan-
YeCKHH XapakTep, 4TO He BEJET K BLIMHPAHHMEO MOITy-
JIAUMH, KaK 3TO MPOMCXOMMT B Cllydae XUTPHIMOMH-
KO30B.

B ycnoBuax mnporpeccupyroweli ypOaHu3alku
JUis cOOBIECTB 3eMHOBOJIHBIX, KpoMme ofmiero co-
KpalleHHsi YMCIIEHHOCTH TOMyNsiyif, XapakTepHo
HCUYE3HOBEHHE JIECHBIX (TAeXHBIX) BHIOB, 2 TaKke
MOHOMOP(HEIX BHIOB, XapaKTEpPU3YHOLUXCs y3KOH
HOPMO# peakIiy.

DyHKIHOHANEHBIE 0COBEHHOCTH CKIABIBAIOLIE-
rocs CoofIIECTBA ONpPEAENATCA PasHOOOpA3HEM,
BHOBBIM COCTaBOM COOOLIECTB, MONHOTOH U yHK-
IAOHANEHOM 3()(eKTHBHOCTHIO OCHOBHBLIX 6/10KOB,
COCTABISIIOIMX TpHUagy (IPOMYUEHTH, KOHCYMEHTHI,
PenyLUEHTHI).

B ycrnoBmsX aHTPONOTeHHOM TpaHchopMmauuu
CpeIbl COCTaB COOOLIECTB ONpENENIETCA TONEPAHT-
HOCTBIO, CBA3AHHOH ¢ (PM3MOIOrUYECKMMU NapaMer-
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paMM, KaK OCHOBOH NpeajalTUBHOH KOMIIOHEHTBI
YCTOHYMBOCTH, 3SKOJNOTHYECKOH  MIACTHYHOCTBIO,
crienu(uKOli BHIAOBOrO M MOMYNAIMOHHOrO MHOJHM-
MopdH3Ma, BO3MOMKHOCTBIO YCIEINHOH peanusaiin
JKM3HEHHOTO IHKJIA. AJaNTHBHBINA MOTEHIHAT TakKe
00yCIOBNEH BApUATUBHOCTHIO BDKHEHINUX >KH3HEH-
HbIX CTpaTernii (penpoiyKTHBHOH, NHUIIEBOH, TuBep-
cubukauu Mopdoresesa).

DopMHPYIONIMHCA TPaIHCHT YCIOBHH, B 3aBHCH-
MOCTH OT CTENCHH YpOaHM3alUHH, ONpPEACTCHHBIM
06pasoM mpoduIHpYeT BHAOBOH COCTaB, (yHKLMO-
HallbHbIE B3aMMOCBSA3M OCHOBHBIX KOMIIOHEHTOB ¥p-
0011eH030B 1 MOP(OODITHK MOy NALHAH.
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