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OTBajBl TOPHBIX MOPOA XapaKTEPH3YIOTCS PasHOOOpa3HeM SKOIOTHYECKUX YCIOBHH OOMTAaHUS MO 0OECIeYeHHO-
CTH KOPMOM U BO3MOXKHOCTH CO3JaHMs YKpeITHH. [Ipn hopMupoBaHNY MEpBUYHBIX HKOCHCTEM OTBAJIOB B OOJNBIICH
CTCTICHU IIPOSABIIACTCS BJIUAHUEC MOTOJHBIX yCHOBHﬁ, YBCIIMYUBAIOTCA aMIUIMTYblI TCMIICPATypP, BIAKHOCTU U JP.
uX ce3oHHbIe pasnuuns. MccnenoBanus nposogminck ¢ 2005 mo 2014 r. Ha otBanax bopoauHckoro OypoyroisHOTO
pa3pe3a, HaXOAUBUINXCA Ha Pa3HbIX CYKIIECCCUOHHBIX CTaIUAX, Cq)OpMI/IpOBaHHI)IX 0 TPEM TEXHOJIOTHUAM PCKYJIb-
THUBAILlUH. Ananuz NaHHBIX TTOKasall MOJIOKUTCIIbHYIO CBA3b YBJIAKHCHHOCTU TECPPUTOPUN U YUCIICHHOCTHU MCIKUX
MJICKOTTUTAIONIHX. J{J1s1 TPHI3yHOB B OOJIBIIEH CTETIEHN XapaKTepHA CBA3b C KOJTMYSCTBOM OCAJIKOB JIETOM, a HACEKO-
MOSTHBIC JEMOHCTPUPOBAIN 60J'H>I_Hy}0 3aBUCUMOCTD OT pCKMMa CHCTOTassHUS. HpI/IMCHeHI/IC METO/Z1a KOPpPECJIAIIUOH-
HOTO aHaJIn3a B YCTAHOBJICHHUU CBA3CH MCXKIY YUCIICHHOCTBIO HOI'IyHH]_II/Iﬁ MECJIKUX MJICKOIMUTAOIIMUX W ITOI'OAHBIMU
YCIIOBHSIMH [TOKA3aJI0 CJIa00 BBIPAXKECHHYIO 3aBUCHMOCTh. MoJIelTb, IOTydeHHas B pe3yJbTraTe MPUMEHEHUs (haKkTop-
HOTO aHaJIM3a, IO3BOJIIIIA CTPYIIITUPOBATH IIOKA3aTeNN B TP KiacTepa. [lokasarenu moroast, KOTOpbIE TPYIIAPOBATH
COTJIACHO AKOJIOTUIECKH 000CHOBAHHON HHTEPIPETAINH, UMEITH KOJIMYECTBEHHBIC OTIICHKH CTEIIEH! UX BO3JICHCTBUSI.
I[TepBrIit KITacTep OOBEAWHIIT MOKA3ATENH, XapaKTEPU3YIOMINE pa3HOOOpa3nue n OOMINE MEIKUX MIICKOTHTAIONINX,
BTOpOﬁ — NOKa3aTeJIu YBJIAXKHCHHOCTU TCPPUTOPHUU, TAKUE KAK OCAZKH JICTHETO NMEPUOJa U XapaKTECPUCTUKU CHEK-
HOTO TIOKpOBa (BBICOTY CHEra W JITUTEIHHOCTh CHETOTASIHHSA), & TPETUH — CyMMapHbIe TeMIIepaTypbl BECEHHETO U
JeTHero mepuonoB. ['paduueckoe oToOpakeHNEe TpeX KIACTEPOB MILIIOCTPHPYET WX COBOKYITHOE BO3JCHCTBHE Ha
JVUHAMUKY YUCJICHHOCTHU KUBOTHBIX. MO)ICJ'IB TMMOKa3bIBACT 3aBUCUMOCTDb TUHAMUKHN NIPUPOCTA IOITYJIAIUNA OT COBO-
KyTTHOTO BO3JICHCTBUS TAKHUX MOKA3aTeNeH, Kak COOCTBEHHO YHCIICHHOCTD, OJIATONPHUSTHBIEC TEMIIEPATYPHBIC yCIOBHUS
1 BIIQXKHOCTB.

KuroueBble ciioBa: yenkue miekonumarowue, YUcieHHOCmb, pazHooopasue, no2oOHble CYEHAPUU 8eCHbl U Jemd,
yeonvuvie omsanst, Bopoounckuii Oypoyeonvuwiii paspes, Kpacnosapckuii kpail.
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BBEJIEHHME JIEW CEJIbCKOXO3SIMCTBEHHBIX W JIECHBIX KYJIBTYp U

0UYaroB pPacHpOCTPaHEHUS 300HO3HBIX HHQEKINi

BozneiictBue knumaruyeckux (pakTopoB Ha
Menkux miekonuramomux (MM) nposiBisercs B
YCIIEHIHOCTH TEPEe3UMOBKH  B3POCIBIX 0co0eid,
OIIPENENAIONEN CE30HHBIN BOCIPOU3BONCTBEHHBIN
MOTEHIUAN TOMYJISIIIMA U BBDKUBAEMOCTH TOTOM-
CTBa B C€30H pa3MHOkeHUs. KoMreke kinmaruye-
CKuX (PaKTOPOB, a TAK)Ke BHYTPHUIIOIMYJISIIMOHHBIC
MEXaHU3Mbl TOCTOSHHO CO3/Ial0T pPa3Hble YCIo-
BUSI, BIUSIIOLIME HA JUHAMHKY 4YuciIeHHocTH MM
(Cagponos, 1983; Muuypuna, 1987; Heznamosna,
2003). 3aKkOHOMEpPHOCTSIM JIUHAMHKH YHCICHHO-
cti MM MOCBAIIEHO MHOTO paboT, B OCHOBHOM
CBSI3aHHBIX C MIPOTHO3aMHU YMCJICHHOCTH BpEIuTe-

(Bunorpanos, 1934; Csupuznenxo, 1935; Haymos,
1945; Tlonsikos, 1950; IBapn, 1963; Makcumos,
1964; Komkuna, 1967; Koanesckuii, Kopenbepr,
1974; Muuypuna, 1987; Msantep, XXuranbckui,
2000 u pp.). UccnenoBanus (QyHKIMOHATIBHBIX
CBSI3€H KOMILJIEKCA TIOTOJHBIX YCJIOBHUM C BBIKHUBA-
€MOCThI0O U Pa3MHOKEHHEM, KOTOPBIE IO3BOJISIOT
€03/1aTh OTHOCHUTEJIHHO MOJHYIO MOJIEIbh CE30HHOM
[UKJINYHOCTH, aKTyaJbHbl U B HACTOSIIEE BpPEMHI.
DTO CBSI3aHO CO CIOKHOCTBIO BBIJICICHUS TPSIMO-
TO ¥ KOCBEHHOTO BO3JIEHCTBUSI MOTOIHBIX YCIIO-
BUi, UX OYEPETHOCTH BiusiHUS HAa MM B TeueHue
BCETo rojia.
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[lepBbIli KpUTHYHBIA TEpPUOL MOCJIE Pa3MHO-
JKEHMsI BO3HHKAET OCEHbIO M CBSI3aH C MPOJOIKU-
TEJIILHOCTBIO W o0mimeM ocaakoB. [locre Beima-
JICHHsI TIEPBOTO CHETA €CTh BEPOSITHOCTH BO3BpaTa
TEIUIa ¢ TOXKIEM U MPEBPALICHHS CHETa B JIEISTHYIO
KOpKy. BakHbIMM moOKazaresnsiMu SBISIOTCS oOLiast
IyOWHa CHera W ero IIoTHOCTh. OKa3bIBalOT BIIU-
SIHA€ CKOPOCTh CXO/la CHEra BECHOH, BBHITIAJICHUE
JOXKJIEH ¢ ero MpoMayrBaHUEM, BO3BPAT XOJIOIOB U
onsATh 00pa3oBaHHE KOPKU. YCIEIIHOCTh Pa3MHO-
JKEHUSI TIO3BOHOYHBIX 3aBHCUT OT COBIAJICHHS UX
TOPMOHAIIBHOW aKTHUBHOCTH, PETYIHPYEMON IPO-
JOJDKUTETHHOCTBIO CBETOBOTO JIHSA M TEMIIEparyp-
HBIM PEXHMOM BECHBI. PaHHSSI, MPOBOKAIMOHHAS
BECHA OOBIYHO 3aKAHYMBAETCS IO3JHIUMHU 3aMOPO3-
KaMH U BO3BpAaTaMH XOJIO/IOB C JIOKISIMH, TO3THSIS
(c 3amepKKOM 10 BYX HEENb) CHIKAET BBDKUBA-
€MOCTh IEpBOrO MOMETa U COKpAIllaeT CE30H pa3-
MHO)KeHHsI. OTpHLaTeIbHbIE YCIOBHUS JIeTa MpO-
SBISIFOTCS. B €r0 3aCYIUIMBOCTU WJIM, HA00OpOT, B
HU3KHX TEeMIIepaTypax, COUETAIONINXCS C OCajKa-
mu. Coyeranue BceX 3TUX (DAKTOPOB ompenemnsieT
YCIICHIHOCTh BBDKMBAHHUA W pasMHOXeHUs MM,
BEAYIINX MOJCHEKHBIN 00pa3 )KU3HU B 3UMHUI T1e-
puoa. OcobeHHO HEOMAarONPHUATHBIMU POSIBICHUS-
MU TIOTOJHBIX YCJIOBHI B CEBEPHBIX IIUPOTaX SIB-
JISIFOTCS. KOPOTKOE JIETO U BO3BPAT 3aMOPO3KOB MPHU
Havase MmoJcHexHoro pasMHoxenus (LumukuH n
ap., 20140).

O06001mas MPOBEICHHBIE UCCIICIOBAHMS 110 BO3-
neiictBuio kiuMata Ha MM B pasHbIx reorpadu-
YecKHX 30Hax EHuceiickoro MepuauaHa, MOXXHO
BBIJICJIUTH IIECTh CLIEHAPHEB IMOTOAHBIX YCJIOBH,
CIOCOOCTBYIOIIMX BBDKHMBaHWIO (THOeNn) B3poc-
JIBIX 3BEPHKOB M YCIIEUIHOCTHU (HEYCIEIIHOCTH) pe-
npoaykTuBHOTO ce3oHa ([1lummukun, 2014; [umm-
KuH # 1p., 2014a, 6). HeOnaronpusTHbIe CE30HBI:
MaJIOCHEKHAst © MOPO3Has 3UMa; paHHss ¢ BO3Bpa-
TOM XOJIOZIOB U 00pazoBaHHEM TOJI0JIeNla, a TAKKe
XOJIOZHASL U JTOXKIJIMBAsi BECHA; JOXKIUIMBAs OCEHb
C BO3BpPATOM XOJIOJIOB; ONAronpHsATHBIC: APYXKHAS
Terutas BecHa 06e3 BO3BpaToB XOJIOA0B U MPOOIKHU-
TEJbHOE TEIJI0E JIETO C JJOCTATOYHBIM KOJIMYECTBOM
0CaJIKOB B MEPBOi €ro MOJOBHHE.

OTBamnbl TOPHBIX MOPOJ XapaKTEPU3YIOTCS Pa3-
HOOOpa3reM SKOJIOTUYECKUX YCIOBUH OOWTaHUS.
[InoTHOCTE M CTPYKTypa TPYHTOB OIPENEISIIOT
BO3MOYKHOCTb YCTPOMCTBA MOJ3EMHBIX YKPBITUH.
CocTaB ¥ MOUIHOCTb Pa3BUTHS HAIIOUYBEHHOTO I10-
KpoBa (OpMHPYIOT pazHoOOpas3ue u oOHIue Kop-
MOB, a HaJlM4Me pacTUTENILHOIO omajga obecre-
YHBAET YKPHITHE OT HEOJIArONpPHUSTHBIX MOTOJHBIX
YCIOBUI M XWITHUKOB. Ha HadampHBIX CTagusax
(OopMHUPOBAaHUS TEXHOTCHHBIX DJKOCHUCTEM MpH
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HU3KOM IPOEKTUBHOM IOKPBITUM M BBICOTE pac-
TUTEILHOCTH Harpy3ka KIMMaTH4YeCKuxX (akTo-
poB nposisiercsa B 6oinbieit crenenu (Kocmaxos,
2006). Ilpu OAMHAKOBBIX IMOTOAHBIX YCIOBHUAX
TUAPOTEPMUYECKHE MOKA3aTeIu Ha pa3HbIX Bapu-
aHTax OTBAJIOB OTIMYAIOTCS KaK MEXIy COOOH, Tak
M OT €CTECTBEHHBIX MECTOOOUTAHUM, YTO TTO3BOJIS-
€T BBISIBUTh 3HAYMMOCTH OTACJBHBIX MapaMeTpOB
(Temmeparypsl BECHBbI M JIeTa, OCAIKOB, TUHAMHU-
KM CXOJla CHEra W Jp.) B UX BO3JEHCTBUM HA YHUC-
JeHHOCTh MM.

Lenb uccnenoBaHuil — NPOBECTH CPaBHUTEIb-
HBII aHaNU3 IMHAMUKHU TOTOJIHBIX YCIOBUM U YHUC-
JeHHOCTH MM B pa3ianyHbIX HKOJIOTMUYECKHUX YCII0-
BUSIX TOPHBIX OTBAJIOB YTOJIBHOTO pa3pesa.

MATEPHUAJIBI U METOJbI

Uccnenoanust nposonunu ¢ 2005 o 2014 r.
Ha oTBajax bopoamHCcKOro OypoyroimbHOTO paspesa
Tpex I'pyni: HOBble — Bo3pacT meHee 10 jert, cpen-
HEBO3PAaCTHBIE U cTapble, T. €. cTapuie 20 jer Ha
Hayaio mepuoja HaOmomeHuil. B kaxmoi rpymme
BBIJICJISUIA OTBaJIbI C PA3IMUYHON TEXHOJOTHUEW pe-
KyJIbTUBAIMK (0e3 TOPHOTO 3Tara PeKyJIbTHBAIINH,
C BBIPaBHUBaHHEM IOBEPXHOCTU OTBAJOB, C BbI-
PAaBHUBAaHUEM U HAHECEHHEM IUIOAOPOAHOIO CIOS
noyBel). VMccnemoBaHHbIe OTBajbl HAXOIATCS Ha
pa3HBIX CYKIIECCUOHHBIX CTaIMSIX.

Ha 12 nocrostHHBIX MPOOHBIX MIIOMIAISAX €Ke-
TOJTHO MPOBOAIH OTJIOBBI MM 1oBytiikamu «I epoy»
o crangapTHoi metonuke (Kapacesa u np., 2008).
Bcero orpaborano 10 350 j0B.-cyT ¥ OTJIOBJIEHO
1344 3Beprka. DayHa MEIKUX MIEKOMUTAIOIIUX
npeacTasieHa 15 Bugamu, 4 U3 KOTOPBIX OTHOCSAT-
cs K oTpsimy HacekoMosimHbIX (Insectivora): Sorex
tundrensis, S. araneus, S. roboratus, S. minutus
u 11 — x orpsaay rpeizyHoB (Rodentia): Eutamias
sibiricus, Rattus norvegicus, Mus musculus, Apode-
mus speciosus, A. agrarius, Micromys minutus,
Sicista betulina, Microtus gregalis, M. oeconomus,
Clethrionomys rutilus, CI. rufocanus.

B cocrtaB omioBneHHelx MM Bxozmdr naBe oc-
HOBHBIE TPO(PHUUECKHE TPYIIBI: HACEKOMOSTHBIE U
TPBI3yHBI, Pa3IUYarOIIAecs aJanTHBHOW peaKIn-
el Ha U3MEHEHMs MIOTOJHBIX yClIoBUil. B kadecTse
0000IIEHHBIX MPU3HAKOB BHUJIOBOTO pa3zHOOOpa3Ms
nonysAnuii MM ucronb30BaHbl HHAEKCHI JOMUHU-
poBanuss CumricoHa W pasHooOpasuss Mapraneda
(Omym, 1986).

JIJ1s OLIeHKH BIMSIHUS METEOPOJIOrMYECKHX I10-
Kaszareseld MCIOJIb30BaIM MarepHhalibl METeOCTaH-
1  «ComnsiHKa», pacHojIOKEHHOM Ha yHaleHUH
22 KM OT pa3pe3a B C€BEpO-BOCTOUYHOM HaIIpaBlie-
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HuW. JlaHHBIC IO CYyTOYHOM TeMrepaType (C moce-
JYIOUIMM IIE€PECYETOM Ha CPEIHECYTOUHYI0), MOIL-
HOCTH CHEXXHOTO MOKPOBAa M KOJIMYECTBY OCAJKOB
NOJTy4YeHbI Ha caiite rpS.ru. CyMMapHYIO MOIIHOCTb
CHE’KHOTO IOKpOBa ONpEeAEsUIM C Hauyaja Mapra
U 10 MOMEHTAa OTMETKH B METeOTalNUIaX «CHEr
MectamMu». B pabore HCIONb30BaH KOMILIEKCHBIN
rugporepmudecknii ko3ddunuent (K) Censauno-
Ba (BopoOnes, 1981).

PE3YJIIBTATbBI U UX OBCYXJIEHHUE

[loronHele ycnoBusi, sBISACH aOMOTUYECKUMU
(haKTOpaMu BHEILIHETO BO3ACHUCTBHS HA MOIYJISALUU
MM, KOCBEHHO OMPEACIISAIOT YCIOBUS HX OOWTa-
HUs. OT 3THX (PAKTOPOB 3aBHCAT COCTaB U OOUIIHE
KOPMOB, HMX JIOCTYIIHOCTb, 3alllUTHbIE CBOMCTBa
MectooOuTaHuil u np. KocBeHHBIM MOKazaTeneMm
COCTOSIHUSI KOPMOBBIX YCIIOBHH CIIy’)KUT HHIEKC
YBIQKHEHHOCTH Tepputopuu. Huskuii mokasareins
yKa3blBaeT Ha 3acCyllIMBOCTb U CHIKEHHE IIPO-
JYKTUBHOCTH PACTE€HHMH, YTO OrpaHUYMBAET ILIO-
JOBUTOCTb U BBDKHUBAEMOCTb MOJIOJHSKA, IOBBI-
II1aeT MOJBM)KHOCTD 3BEPHKOB U UX THOEIb, a TAKXKe
000CTpsieT KOHKYPEHTHbIE OTHOLICHHS BHYTpPHU
HonyJsiiMu ¥ Mexay Buaamu. Kak nokasamu wuc-
CJIEZIOBaHUs KOJIOHUI y3KOUEPEHOH MOJNEBKH, IIPU
Ka)KyILIeHcs: OJHOPOAHOCTH OTBAJIOB BHIOOP ydacT-
KOB OOMTaHMs OTrpaHHMYeH, W IpU HeOIaronpusT-
HBIX YCJIOBMUAX HX IUIOLIA/b PE3KO COKpAIlAeTCs
(Tpedwora u ap., 2014; Bopucos u np., 2014). ITo
MOJIYYEHHBIM JaHHBIM BBISBICHA MOJOKUTEIIbHAS
CBsI3b KO3((UIMEHTa YBIAXKHEHHOCTH U 0OmIeH
yucieHHoct MM (puc. 1).
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Puc. 1. Bexnunna rugporepMudeckoro koappuim-
enra (K) 1 4HCICHHOCTh MEIIKMX MIICKOIUTAIOIIIX
(N), ocobeii rHa 100 10B.-CyT.
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B ronbl ¢ BEICOKMM TOKa3aTeneM TUApOTePMHU-
yeckoro kodhdunuenra odmas uncieHHocts MM
Bbllle. B oTnenbHOCTH e rpymma HaceKoMOs -
HBIX HE TIOKa3bIBAET 3aBUCHMOCTH YHCICHHOCTH OT
YBIIQXKHEHHOCTH TEPpUTOpUH. B TO ke BpeMms He-
BBICOKHE ITOKa3aTeld oOmeil unciaeHHoctu MM
Tpex BIaxHbIX ce3oHOB (2007, 2013, 2014 rr)
JAIOT OCHOBAaHHUE MpEAIoiaraTb Ooyiee CIOKHOE
BIINSTHUE TIOTOHBIX yCIOBUH. [[puamHOi 3TOr0 MO-
JKeT OBITh HEPAaBHOMEPHOE pacrpeielieHNe 0CaIKOB
B TEIUIOEC BpeMsl rojia, KOrja WX MaKCUMyM IIpH-
XOIUTCS Ha aBTyCT. PerrmoHanpHas CHHXPOHHOCTb
Crajia ¥ moJbeMa YnuciieHHOCTH MM B pa3HbIX OHO-
TOMAax JIEMOHCTPUPYET CTAOMJIBLHOCTH aJamTalu-
OHHBIX MPOLECCOB 3BEPHKOB U MX MECTOOOUTaHUI
(Krebs, 1996; XKuranbckuii, 2002; lumwukua u
Ip., 2014a). Ha oTBanax ropHbIX MOPOJ TAKOM CHH-
XPOHHOCTH C YETBHIPEXJIETHUM IHUKIOM KOJICOaHUs
He HaOIIOmaeTCs, a N3MEHEHHUE YHUCICHHOCTH MM,
CKOpee, OTHOCUTCS K «CTOXAaCTUYECKOI» TUHAMUKE
(Kuransckuii, 2013). D10 moaTBepKAAET MPOIIECC
MIPOXOXK/ICHUSI TIEPBUYHBIX CYKIIECCHI TEXHOTEH-
HBIX JKOcHUCTeM. J[MHaMUYHOCTh Cpenibl OOUTaHUs
MOYKET JOMUHUPOBATh HaJ MOTOJHBIMU CE30HHBIMU
KOJICOAHUSIMU.

[To HammM JaHHBIM, TIOTYYCHHBIM B JICCOTYH-
JPOBBIX COOOIIECTBAX, «CLEHAPUU BECHBD» OKa-
3bIBAIOT 3HAUYUTEJIBHOE CTapTOBOE BO3/ACUCTBUE HA
YHCICHHOCTh momyiasiuuu MM B TeKyleM Tomy
(IIvmukus u ap., 20146). Ha orBanax ropHBIX 10-
PO JUTUTENBHBIN IEPUO]T CHETOTAsTHHSI C BO3BPATOM
XOJIOJIOB HETaTUBHO BIUSET HA YUCIEHHOCTH 3BEPb-
KOB, a TIO3JHHE CPOKH CXO/Ia CHEra yKOpauyWBaroOT
JUTHTETHHOCTh PEIPOAYKTUBHOTO TIeprosa (puc. 2).
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Puc. 2. JlaTel Hauana ¥ OKOHYAHHUS CXOJa CHEra, MOII-
HOCTH CHEXHOTO TMOKpoBa (H) K Hadaly CHETOTAasHUS,
YHCJICHHOCTh MEJIKUX MilekonuTaromux (N), ocodeii Ha
100 510B.-cyT.

87



E. C. Yenosa, A. H. bopucos, E. B. Exumos, A. C. Lluwuxun

CHEXHBIH TIOKPOB CIOCOOCTBYET COXpaHEHUIO
MM o1 BO3ACUCTBUS HU3KUX TEMIEPATYP, HO AJIS
9TOr0 TpedyeTcss ero OompenesieHHas MOIIHOCTb,
obecrieunBaromasl JOCTaTOYHYIO TETUTOM3OJISAIIHIO.
st repputopuii BopoIMHCKOTO yroJbHOTO pas3pe-
3a MOIIIHOCTb CHEXKHOTO MOKpOBa B mpeaenax 40 cm
CHOCOOCTBYET MPUPOCTY YHMCIEHHOCTU B CIEIYIO-
U JIETHUH Tiepro (CM. puc. 2), Toraa Kak 00Ib-
11asi MOLUTHOCTb CHEKHOT'O MIOKPOBA COMTPOBOXKAACT-
Csl CHUKEHUEM YHMCIIEHHOCTH.

[Ipu n3ydeHun BIMSHUSA Hadasla CXO/a CHera u
JUINTEIBHOCTU CHETOTasiHUS (ONpenensieMol Kak
MPOMEKYTOK MEXKIY HauyalloM M OKOHYATEJIbHBbIM
CXOJIOM CHera) Ha JUHaMHKY nomyiasiuuii MM B ce-
BEPHBIX HIMPOTAX BBISABIEHO, YTO JJIUTENIbHBIN Me-
PpHUOJ CHETOTasHUS IPUBOJUT K YMEHBIIEHUIO TEM-
MOB MPUPOCTA UX YUCIeHHOCTU. [Ipuunna sToro B
CMEIIEHUHU Ha 0ojiee O3IHUE CPOKU HACTYIIJICHUS
BEreTallMOHHOIO NEepUoJa, CIIEA0BAaTENbHO, IpH-
POCT YMCIIEHHOCTH CHMXKAETCs JaXke B Ciydae Ha-
yaja BOCIPOU3BO/ICTBA MOMYJISIIIUM JIO CXO/1a CHEra.

OrcyTcTBUE NPSMBIX CBSI3€H MO3BOJISIET MPE-
MOJIOKUTh COYETAaHHOE BO3JEHCTBUE 3TUX (PaKTO-
poB Ha yucieHHocTh MM. Jlns Gonee sicHO# Kap-
TUHBI OBUT MPUMEHEH KOPPENSIMOHHBIA aHaJH3.
B ananmse ucnonp3oBanu Kak 0OILIME MOKa3aTenu
YUCJIEHHOCTH, TaK WU JIByX TPYII IO OTAEJIbHOCTU
(HACEeKOMOSIAHBIX U TPBI3YHOB), & TAK)XKE HHJIEKCHI
pa3Ho00pa3msi, WX 3aBHCHMOCTH OT ITOKa3aTelei
OCaJIKOB B 3MMHUI U JIETHUM NIEPUOABI, CXO/1a CHEX-
HOT'O [TOKpOBa BECHOM U TEMIIEpATyp B BECEHHUU U
JeTHUM Tiepuobl (Tadm. 1).

Pesynprarel ajgantanuu K IOTOAHBIM YCIIOBU-
M TIPOSIBISIIOTCST BO BHYTPUIIONYJSILIMOHHBIX Me-
XaHU3Max PEryJupOBaHUs YUCIEHHOCTU C YYETOM
Ouonornyeckux ocoOeHHocted BUIOB. Tak, mo3n-
HEe HACTYIUICHUE BECHBI OTPULIATEILHO BIMSET Ha
o0mryto unciaeHHocth MM 1 B OonbIel cTeneHH
OTPULIATEIBHO OTPAXKAETCsl HAa YMCIEHHOCTU Ha-
CEKOMOSITHBIX, HO COIPOBOXAAETCS YBEIMYEHUEM
nuaekca Cumricona. IIpupoct yncneHHOCTH Tpbl-

3YHOB IOJIOKHUTEIBHO KOPPEIUPYET ¢ MOLTHOCTHIO
CHE)XKHOTO TIOKPOBAa B TPEABIAYIINNA 3UMHHN Tie-
PHOA U JOCTATOYHBIM KOJIMYECTBOM OCAJIKOB B TETI-
abelid mepuof roga. Ha yucieHHOCTh HaceKoMOsiI-
HBIX OTPULIATENILHO BIMSIIOT BEICOKHE TEMIIEPATyPhl
B JICTHUH TIEPHON W TIOJOKHUTEIHHO — paHHEee Ha-
CTYIUICHHE BECHBI M CXOJ CHETa.

MeteoyciaoBUsS OMOCPEIOBAHHO BIMAIOT Ha
obmime U pasHooOpazue MM, BcieacTBUE HTOTO
TECHOTa WX cBsi3ei cimabas m He mpesbimaer 0.35
(cm. Tabn. 1). Jlunamuka 4ucIeHHOCTH OOYCIIOB-
JMBAETCSI COUYETAHMEM KOMILUIEKCA IKOJIOTHYECKUX
YCIIOBUI M MOIYJSILMOHHBIX IPOLECCOB U HE CBA-
3aHa HaIPSIMYIO C U3MEPSIEMBIMHU XapaKTEPUCTUKA-
MU 1OTO/bl. HEBO3MOKHOCTH HEMOCPEIACTBEHHOTO
U3MEpEeHUs BO3JACHCTBHS aOMOTHUYECKUX (aKTOPOB
Ha KOHEYHYI0 MPOJYyKTUBHOCTb MOMYJSALUU U Clla-
Oble 1MoKa3aTeNy CBI3U MPUBOAT K HEPE3YJIbTaTHB-
HOCTH HM3y4YEHHS] M3MEHYHBOCTH coolmiects MM
METOIaMU KOPPEJIALIMOHHOTO aHanu3a. Torga Bo3-
HUKaeT 3aJaya Mo UMEIOIIMMCS XapaKTepUCTHKaM
MOTOABl U YHCIeHHOCTH MM BBIZIEHTE (DAKTOPHI,
KOTOpbIe 00BACHSIN Obl HAOMIOAaeMbIe CBA3U. DTy
3aJady I03BOJIAET pEIINTbh (DAKTOPHBIN aHaAIM3
(MUGepna, 1980). [Ipu BbImogHeHHH (HAKTOPHOTO
aHaJIM3a UCKIIIOYMIM MaJoduciIeHHble BUIbI MM,
XapaKTepHU3YIOLINeCcss HHU3KOH JI0CTOBEPHOCTHIO
CTAaTUCTUYECKUX MoKaszarenei. Hamu wucnomns3o-
BaH METOJ OOIIHOCTEH U NMPUMEHEHO BpalleHHE
daxTopHBIX Harpy3ok meromom Varimax (bopo-
BukoB B. II., boposuxos U. II., 1998). IIposenen-
HBI aHaJIM3 TO3BOJMII CIPYNIHUPOBATH TOTOIHBIE
(bakTOphl U ONpPENETUTh UX HArPy3Ky Ha MPU3HAKU
TTOMYJISALIH.

Ecin yuuThIBaTh TOJBKO T€ IMOKA3aTelu, IS
KOTOPBIX (haKTOPHBIE HArPy3KHU 110 a0COIIOTHOMN Be-
nuarHe npeBbimatot 0.5, To nepBwiid GakTop Oymer
ONpeseNsaTh IMOKa3aTeNd YHCIEHHOCTH U Pa3Ho-
o0pa3us, BTOPOW — IMOKa3aTeNy OCAJKOB U CHEX-
HOTO IOKPOBA, a TPETUI — TEMIIEPATyPHBIN PEXKUM
BECEHHETO U JIETHETO NepHoIoB (Tadm. 2).

Taoauna 1. Kospdunmentsr koppessiiun (R) Mex1y mokazaTessiMu MOTo[sl ¥ YNCIIeHHOCThI0 MM

Tlokazarenn N b
HACEKOMOSITHBIX T'PBI3yHOB oOmast Mapraneda Cumricona

K CensannoBa 0.07 0.31 0.26 0.09 0.03
>R (ocanku) —0.12 0.20 0.09 -0.04 0.12
H., (cuer) -0.04 0.14 0.09 0.01 -0.03
> T: BeCHBI 0.18 -0.01 0.14 0.05 0

Jera -0.29 -0.09 -0.24 -0.16 0.04
CHeroTasiHue:

JlaTa Havaja -0.35 —0.08 -0.27 -0.14 0.22

JUTUTEIIBHOCTh -0.01 -0.15 -0.20 0.06 -0.06
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Taoauna 2. ®akropHbie HArpy3KH, BO3IEHCTBYIOIINE
Ha TIOMYJSIIIMOHHBIE TTOKa3aTeNN (KUPHBIM MIPUPTOM
BBIJICJICHBI HATPY3KH, TPEBBIIIAIOIINE 110 A0COTFOTHON
BenuuunHe 0.5)

®dakrop
[Ipu3Hak u nokasareinp
1 2 3

N: HaCEKOMOSITHBIX 0.744 | 0.047 | 0.374
TPBI3YHOB 0.701 | 0.371 | 0.266
oOmras 0.834 | 0.215 | 0.353
D: Mapraineda 0.534 | —-0.056 | —0.087
Cumrncona —0.666 | 0.108 | 0.128
K censmmona 0.105 | 0.508 | 0.064
H_, (cHera) 0.109 | 0.533 | 0.045
Hauano cuerorasnus -0.327 | 0.765 | —0.441
JmurensHOCTh cHerotastHust | 0.100 | —0.639 | 0.393
2.T: BecHbI 0.023 | —0.428 | 0.881
nera -0.101 | -0.118 | -0.917

[pencrapnenue Tpex rpymni (pakTopoB B Mpo-
CTPAaHCTBC TIIOKa3bIBACT HUX B3aUMHOC BIUAHUC
(puc. 3). Ilokazarenu YUCIEHHOCTH M pa3HOOOpa-
3Ws1, BXOJSIIHNE B MIEPBBIi ()aKTOp, HIMEIOT HauOOITb-
IIMe BEIMYMHBI, YTO COIIIACYETCS] C M3BECTHBIMH
MIPUHIIATIAMH YCTOWYHBOCTH COOOMIECTB U (hopmMu-
POBaHUA aJAIITUBHOTO IIOTCHIIMAJIA U AKTUBHO IIPO-
ABJIICTCA Ha OTBaJIaX T'OPHBIX MOPOA, HMPOXOAAIIUX
CTaJIMU TIEPBUYHBIX CYKIIECCHH.

dakTopHbIC HArpy3KH IJIsi BBICOTHI CHEXHOTO
IIOKpOBa B MapTe, AaThbl Ha4dajla TagHUsA CHEra U
HMHTCHCHUBHOCTHU CHECTOTAadAHWA MNMOATBCPIKAAIOT HX
3HAYMMOCTH JJIsl BBDKUBAHUSI B3POCIIBIX 3BEPHKOB
nepes Ce30HOM pPa3MHOXKEHHWs. Benwmuuna mamu-

A

B
Blo
-2

[

dakTop 1

Puc. 3. Crpykrypa coue€TaHHOIO B3aMMOJAEHUCTBUS
Tpex (HakTopoB.
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TEJILHOCTU CHETOTasHUsl JaeT OTPHUIATEILHYIO
(haKTOpHYIO HArpy3Ky, CI€IOBATEIbHO, YBEJINYEC-
HUE CKOPOCTU TasiHUSI CHEXHOTO TMOKpPOBa YCKO-
pseT JOCTYIHOCTh KOPMOBOW 0a3bl M CHUMAaET
OTpaHMYEHHs M0 TMepeaBmxkeHuto. IIpoucxoaut
OoJiee paHHSS AKTHBH3AIHS KU3HEACATEIBHOCTH
0co0ell, 4TO CTUMYIUpPYET pa3MHOXKEHUE U pOCT
MMOIMMyJIAI M.

BaxxHyt0 posib UrpaeT TeMIiepaTypHBIA PEeKUM
BECCHHETO IEPUOJa: YeM BBIIIE CyMMa IOJOXKH-
TENBHBIX TEMIIEPAaTyp B 3TO BpeMs, TeM ObICTpee
OCYILIECTBIISICTCS IEPEXOJT OT 3UMHETO K aKTHBHOMY
JeTHeMy o0pasy JKW3HHU. B TO ke BpeMsi BBICOKHE
JIETHHE TEMIIEPaTypbl OKa3bIBAIOT HEOIArONpPHST-
HOE BO3JICHCTBHE Ha MBIIICBUIHBIX TPHI3YHOB, YTO
OTpaXacTCsl B OTpULATCIIBHOM 3HAYC€HUHU COOTBET-
CTBYIOLLEH Harpy3ku uist pakropa 3.

BbIBOJbI

Ha ocHoBe MHoronetHux Habmonenuit MM Ha
oTBasax TOpHBIX Mopox bopomuHckoro Oypoyroib-
HOTO pa3pe3a NU3y4eHO BIHSHNE ITOTOIHBIX YCIOBUN
Ha JUHAMUKY UX YUCJIeHHOCTH. OTMeueHa pa3iuy-
Hasl peakUus HACEKOMOSIHBIX M I'PbI3YHOB Ha W3-
MEHEHHs YCJIIOBUH 3UMHEr0 U JIETHEro OOWTaHUs.
[TomapHbIli aHAIN3 KOPPENSALMOHHBIX CBSI3€W HE
BBISIBUJI YETKOW 3aBUCUMOCTH JAMHAMHUKHA YHUCJICH-
HOoCcTH MM OT MOTOIHBIX YCIOBUH, YTO CBUIETEIb-
CTBYET O CJI0)KHOM, KOMIUIEKCHOM B3aMMOZEHCTBUU
a0MOTHYECKNX YCIIOBHH M KOHEYHOW TPOIYKITUH
MOMYJSIIUM — YUCJIEHHOCTH. B pesynbrare mpu-
MEHEHHS TPEeX(PaKTOPHONH MOJETH KOJIMYECTBEHHO
ONPEIEIEHO BIMSHUE OTAEIBHBIX MOKa3aTesel mo-
TOAbl U MX COBOKYIIHOE ACHCTBUE HA IMOIMYJISALUIO
MM. Mogens No3BONWJIA CTPYNIUPOBATH TOKa-
3aTenau B TPU KilacTepa, UMEIOUIUE 3KOJIOIMYECKU
000CHOBaHHYIO HHTepIpeTanuto. [IepBoiiif knactep
00bEIMHSAET YHMCIECHHBIE XapaKTEPUCTHKU OCOOei
Pa3HBIX BUIOB M MX IIPENCTABICHHOCTH B Hace-
nernu MM, BTOpoOil — OCaJKH U XapaKTEPUCTUKY
CHEXHOT0 IOKpOBa, a TPETUH — TeMIepaTrypHbIH
PEXXHUM BECEHHEro M JeTHero mnepuonos. I'padu-
YEeCKOe OTOOpaKeHHE XapaKTEPUCTHK H3ydaeMOro
00beKTa B TPEXMEPHOM (PaKTOPHOM MPOCTPAHCTBE
WJUTIOCTPUPYET COBOKYIHOE BO3ACHCTBUE IMOIrOA-
HbIX YCJIOBUH Ha JIWHAMMKY 4YHMCIEHHOCTH MM.
B ycnoBusix npoxoxaeHus IEPBUUYHBIX CYKLECCHU
Ha OTBAJIAX HE BBIABJICHA YETBHIPEXIOAWYHAS CHH-
XPOHHOCTh KOJI€OaHUS YMCIEHHOCTH, YTO CBHJIE-
TEIbCTBYET O JOMUHUPOBAHUH OHOTONMHUYECKOTO
daxTopa HaJ MOTOJHBIM B HEHAPYUICHHBIX MECTO-
OOUTaAHHUSAX.
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THE INFLUENCE OF WEATHER CONDITIONS
ON POPULATION DYNAMICS OF SMALL MAMMALS
IN THE DUMPS OF OPENCAST COAL MINES

E. S. Uglova, A. N. Borisov, E. V. EKimoyv, A. S. Shishikin

V. N. Sukachev Institute of Forest, Russian Academy of Science, Siberian Branch
Akademgorodok, 50/28, Krasnoyarsk, 660036 Russian Federation

E-mail: uglova@ksc.krasn.ru, alex nik@ksc.krasn.ru, siboul@rambler.ru, shishikin@ksc.krasn.ru

Piles of rocks represent the diversity of environmental conditions, which is manifested in the difference of forage
and cover conditions. The influence of weather conditions is manifested in a greater degree at the initial stage of
formation of ecosystems dumps. The research was carried out on the piles of Borodino brown coal mine section
from 2005 to 2014. Data analysis showed a positive correlation of moisture in the area and the abundance of rodents
that is not observed for insectivores. The method of correlation analysis showed a weak dependence of population
dynamics of small mammals to weather conditions. The study used factor analysis, which grouped the values of
population density, diversity, dominance, temperatures of summer and spring, coefficient of moisture, indicators
of snow in three clusters. The first cluster combined indicators as diversity and abundance of small mammals. The
second cluster combined indicators of moisture in the area, such as summer precipitation and snow cover (snow
depth and snowmelt period). The third cluster included the total temperature of the spring and summer period. The
description of characteristics of the studied objects in three-dimensional space of factors is obtained. It has allowed
revealing of the role of individual indicators on the population dynamics of small mammals.

Keywords: small mammals, abundance, diversity, spring and summer weather scenarios, coal piles, Borodino
opencast coal mine, Krasnoyarsk krai.
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