Ha npaeax pykonucu

YYHKOB MAT'OMEJ MAI'OMEJPACYJIOBUY

OCOBEHHOCTH 3KOJIOI'MU XOMSAKA PAIIAE (MESOCRICETUS RADDEI
AVARICUS) B YCJIOBUAX UBMEHEHUSA XAPAKTEPA
3EMJIEITIOJIB30BAHUSA B I'OPHOM JAT'ECTAHE

CnenmanbHocTh: 03.02.08 — 3Kx0s0rHs (OMOTOTHYECKHE HAYKH)

ABTOpedepar

AUCCCpTalu Ha COUCKAaHUC yquOﬁ CTCIICHHU
KaHauaaTta OMOJIOTHYECKUX HayK

Mocksa — 2020



PaGota BbImoNIHEHA B J1a00OpaTOpUU HKOJIOTHH KUBOTHBIX [IpHKAacIMiiCKOTO MHCTUTYTA
OMOJIOTUUECKUX  pecypcoB —  obocoOneHHoro  moapaszaenceHus — demepanbHOTO
rOCyJAapCTBEHHOTO OIOPKETHOTO yupekJeHus Hayku JlarectaHckoro QenepaibHOIO
MCCIIEIOBATENBCKOTO [IEHTpa Poccuiickoi akaieMun HayK

Hay4unbiii pykoBoaurtesb: Omapos Kamuib 3y0aupoBuy
JOKTOp OHOJIOTMYECKHX HayK, JOLIEHT, TJaBHBIM Hay4HbIN
COTPYAHUK naboparopuu AKOJIOTUHU YKUBOTHBIX
[Ipukacnuiickoro WHCTUTYyTa OWOJOTHYECKUX PECYPCOB —
o6ocob6snennoro noapazaenenus PI'bYH JOUIL] PAH

O¢uunanbubie onnoHeHThl: JKurapes Urops AJsiekcaHapoBUY
JIOKTOp OMOJIOTHYECKUX HAYK, Ipodeccop, 3aBeayOIIHA
kadenpoii 3000run u sKooruu MHCTUTYTa OMONIOTHN U
xumuu OI'BOY BITIO MockoBckui mearornuyeckui
rocyaapctBeHHbIN yHUBepcuTeT (MIITY)

Turtos Cepreii ButanbeBnu

JOKTOp OMOJIOTMYECKHUX HayK, mpodeccop, NeKaH (pakyapTeTa
($u3UKO-MaTeMaTHUYECKUX U €CTECTBEHHBIX HAYK,
3apeAyrommi kadenpoit "3oomorus u 3Kog0oTH",

®I'bOY BIIO Ilen3enckuii rocy1apCTBEHHbI YHUBEPCUTET

Beaymas opranusanus: OeepaibHoe rocy/1apCTBEHHOE OIOKETHOE YUPEkKIEHNE
Hayku OUII FOxHb11 HayuHbIH HeHTp Poccuiickoll akagemMun
Hayk» (FOHL] PAH), r. PoctoB-na-/lony

3ammra nuccepranuu coctoutcs «15 nexabps» 2020 roga B 14 yac. 00 MmuH. Ha 3aceaHUN
nucceprarmonHoro copeta /1 002.213.01 npu ®@eaepanbHOM rocy1apCTBEHHOM
OIOKETHOM yupexaeHUH Hayku MHCTUTYT sxonoruu u sBosounu uM. A.H. Ceepriosa
PAH no angpecy: 119071, r. Mocksa, Jlennnckuit mpocmnekT, a. 33. Ten./dakc:
+7(495)952-35-84, e-mail: admin@sevin.ru

C nmuccepramueit u aBTOpedepaTOM MOXKHO O3HAKOMHUTHCA B Oubmmoreke OTaeieHHUs
ouosiornyeckux Hayk Poccuiickoit akagemun Hayk 1o azapecy: 119071, r. Mocksa,
Jlennnckuit mpocnekt, A. 33; Ha caiite ®I'BYH U2 PAH mno anpecy: www.sev-in.ru u
Ha caiiTe Briciel aTTecTallmnoHHON KOMUCCHH TT0 aapecy vak.minobrnauki.gov.ru.

ABTOopedepar pazociaH « » 2020 roma

VYueHblll ceKpeTapb IUCCEPTALMOHHOTIO COBETA
KaHIUJ1aT OMOJIOTMYECKUX HAYK Kamnvan Enena AnexcanapoBHa



OBIIASA XAPAKTEPUCTUKA PABOTBI

AKTYaJIbHOCTH padoThl. [ To0anpHOE COKpalleHne OMOIOTUYECKOTO pa3HooOpas3us
cTaja OJIHOU u3 HanboJee akTyalbHbBIX Tpoosem skosorun X X1 Beka (Cardinale et al., 2012;
Sutherland et al., 2013). [Tox BiusHEEM aHTPOMOTEHHOTO (PaKTOpa CKOPOCTH UCUE3HOBEHUS
BUJIOB HJIET B THICAYY pa3 ObIcTpee, ueM B cpeaHeM B ucropuu ruanetsl (Doughty et al.,
2010; Diffenbaugh, Field, 2013; Pimm, Brooks, 2013). B ¢Bsi3u ¢ 3TM Ba)KHO TOHSATH, KaK
OTJIeJIbHBIC BUJIBI PEarupyroT Ha U3BMEHEHUS CPe/ibl OOUTAHUSI U OIICHUTh MEPCIIEKTHBBI X
BBDKHBAHHS B HOBBIX YCIIOBHUSX.

Jlis perieHuss 5To mpoOJaeMbl yIOOHBIMU MOJEIBHBIMU OOBEKTaMH SIBIISIFOTCS
IPBI3YHBI, KOTOPbIE MOMUMO OOIIEU3BECTHBIX (DYHKIIMI UTPAIOT BaXKHYIO POJIb B KAUECTBE
«umxeHepoB» 3kocucteM (Jones et al., 1994; 1997; Dickman, 1999). Bcnenctsue tex umm
WHBIX U3MEHEHUI Cpe/ibl HEKOTOPHIE BUIIBI TPHI3yHOB, KOTOPhIE ObUTH B H300MJINH U J1aXe
BOCIPUHUMAJIUCh KaK BpPEOUTENH, CTAId PEAKUMHU, JIMOO PE3KO COKPATUIU CBOIO
yucaeHHocTh (Lidicker, 1989). [IprueM k UX 4MCITy OTHOCATCS M TaKHE PACIIPOCTPAHCHHbBIC
BUJIbI, KaK eBpomeickuil cycinuk (Spermophilus citellus), noneBka-skoHomMka (Microtus
oeconomus), OObIKHOBEHHBbIN XoMsiK (Cricetus cricetus) M naxe 4depHas Kpwica (Rattus
rattus) (Pucek, 1989).

B nmocnemnue roapl KapAMHAIbHBIE W3MEHEHUS MPOUCXOAAT B  Xapakrepe
UCIIOJIb30BaHUA ¢/X 3eMenb. K uncny MacmTabHbIX u3MeHeHu cpebl Ha cThike XX u XXI
BEKOB, HUMEIONMX OOJbIIOe 3HAYCHHE I BUIOB-arpo(UiIoB, CileIyeT OTHECTH U
MPOU3OIIEAIIEe B CBSI3U C KPU3UCOM B CEIBCKOM XO3MWCTBE COKpAIEHUE IMOCEBHBIX
rIoIaAei B 3 pa3za MpakTUYeCKu Ha Bcel Tepputopuu I'opHoro /larecrana. ToT mporecc,
COTIPOBOKJIAJICS 3aMEIICHHEM ITOCEBOB 36pHO-0000BBIX KYJIBTYp Ha OBOIIHBIE (KapTO]Eb,
MOPKOBbB, KalycTa), 4TO 0oJiee peHTA0CIbHO 1T MECTHOTO HAaCEeJICHHs, HO JIOJDKHO OBLIO
MOBJIUATH HAa (DYHKIIMOHUPOBAHUE BUIOB-arpoO(HIIOB.

Xoporieil MoAeNnblo i W3YyYEeHUS PEaKIUil BHIOB-arpoQUIOB HA HU3MEHEHHUE

CTPYKTYpBI 3€MJICTIONB30BaHus sBisieTcss XoMsk Pamne (Mesocricetus raddei Nehring,



1894), moceneHust KOTOPOTO UCTOPUUYECKH MPUYPOUCHBI K MOCEBaM C/X KyJIbTyp. B cBsi3H C
STUM MPEACTABISAET OOJIBIION UHTEPEC BBISICHUTH KaK K HOBBIM YCJIOBUSIM aJIallTUPOBAIach
MONyJIsIUKs XOMsika Pajie W HaCKOJIBKO 3TO OTPa3WIOCh HA XapakTepe 3UMHEU CIISTYKH,
CYTOYHOW aKTHMBHOCTM W HCIIOJIb30BAaHUM MPOCTPAHCTBA. 3UMHSS OHOJOTUS CPEAHUX
XOMSIKOB cJ1a00 n3ydeHa. HeT momHoM sICHOCTH KaKoW TUIT 3UMHEHN CIITYKH Y XoMsika Pame
u xoMsika bpannra (Mesocricetus brandti), kKoTopblie, B OTIIMUKHE OT 0OBIKHOBEHHOTO XOMSIKA,
HACEJISIIOT TOpHBIE TEPPUTOPHH, A€ MHOrHMe aOWOTHYECKHE YCIOBHS U (PeHONOorus
PACTUTENLHOCTH KapAWMHAJIBHO OTJIMYAKOTCA. B CBSA3M € 3TUM B JaHHON paboTe 3ToMy
acreKTy dKoJoruu xomsika Panne Oyzaer yneneHo oco0oe BHUMaHHUE.

Heab n 3anaum padotel. Llens paboTel — U3YyYUTh OCOOEHHOCTH SKOJIOTHH XOMSIKa
Panne B Teppacubix arponanamadrtax ['opHoro Jlarectana B yCIIOBUSIX COBPEMEHHOTO
3eMJIEAETUSL.

JIist nocTrkeHus JaHHOM 1eiH ObUTH MOCTaBIICHbI CIEAYIOIINE 3ada4n:

1. ITpoBecTr aHaIM3 COBPEMEHHOTO COCTOSIHUS nonyJisiuu xoMsaka Pagne B ['opaom
Jlarectane B CBsI3U ¢ U3MEHEHHUSIMH B CEITLCKOM X03stiicTBe Ha pyOexe XX-XXI BB.

2. 3yunTh XapakTep NpOTEeKaHUs 3MMHEN CIIsTUKy XoMsika Panne.

3. BeisiBUTh JWHAMHKy CYTOYHOM M CE30HHOM aKTUBHOCTH Xomsika Panne B
COBPEMEHHBIX YCIOBUAX 3€MJICIIOIB30BAHUS.

4. I3yunTh XapakTep UCIOIb30BaHUS IPOCTPAHCTBA Y XOMsika Pajjie B COBpeMEHHBIX
YCIIOBHUSX 3€MJICTIONb30BaHU.

Hayunasi HoBu3Ha. B paGote BmepBbie B MOJIEBBIX U Ja0OPATOPHBIX YCIOBUSAX
IIPOBEACHBI UCCIEA0OBAHUS aKTUBHOCTH XOMsKa Pajje ¢ Mcrnonb30BaHMEM COBPEMEHHBIX
METOJOB aBTOMATHYECKOW PETrMCTpalMHd IEPEMEIICHUA W TNOCElIeHUus Hop. Brepseie
MIOKa3aHO BJIMSIHUE U3MEHEHUS XapaKTepa 3€MJICIOIb30BaHNs HA YHCICHHOCTh, CYTOUHYO
AKTUBHOCTb M XapakTep HCIOJIb30BaHUs MPOCTpaHCTBA. [loydueHBI HOBBIE NaHHBIE IO
JWHAMUKE TeMIepaTypbl Tena XOMsAKOB Pamne u bpanara B xoae 3UMHEN CITUKH.
YcraHoBieHo, 4TO A5 000MX BHJIOB XOMSKOB XapaKTepHa OOJMraTHasi 3UMHSS CIITYKa C

FJIY6OKI/IMI/I U MPOAOJDKUTCIIBHBIMH IICPHUOAAMU THIIOTCPMHHU W KOPOTKHMHU IICPpHOAAMU
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HOpPMOTEpPMUU. BriepBhI€ MOTYyUEHBI JaHHBIE O BO3MOKHOCTH BBISIBJICHUS «30HBI CIISTYKI Ha
pesnax xomska Pamie B Buae Oojiee Y3KHMX IMPHUPOCTOB, KOTOPHIE COOTBETCTBYIOT TIO
MPOJAOJKUTEIIBHOCTH IEpHOAaM HOPMOTEPMHUU B IEPUOJI 3UMHEHN CIISTUKH.

Teoperndeckass W MNpaKkTHYecKass 3HAYUMOCTH Ppadorbl. [IpoBeneHHoOe
MCCIIEIOBAHUE PACIIMPSET HAIKM MPEACTABICHUS O XapaKTepe OTBETHBIX PEAKIUN BUIOB-
arpouJIOB Ha HM3MEHEHHS peKUMa 3eMJICNoNb30BaHusg. OHO IMOKa3bIBaeT CBSA3b THIIA
CYTOYHOW aKTHMBHOCTH W XapakTepa HMCIOJIb30BaHUS MPOCTPAHCTBA XOMSIKOM Panae mpu
Pa3IUYHBIX YPOBHSX KOPMOOOECHEYEHHOCTH W TUJIOTHOCTH MOMyJsiuu. Pa3zpaboTtaHHbIe
METOJIMKM W3YYEHHS AKTUBHOCTH, MPOCTPAHCTBEHHOM CTPYKTYphl M 3UMHEH CISTUYKH
MEPCIIEKTUBHBI JIJI1 KOMIUIEKCHBIX UCCIIEIOBAHHI KOJIOTUH 3UMOCIISAIINX BUIOB IPHI3YHOB.
Pe3ynbrathl paboThl MOTYT OBITH UCTIOB30BAHBI TAKXKE I Pa3pabOTKH PEKOMEH AN 110
VIIPABJICHUIO YUCJIEHHOCTHIO BUJIOB, HAHOCAIIMX YyIIEpO CEIbCKOMY XO03sIHMCTBY. B TO ke
BpeMs, OHH aKTyallbHbl W IS pa3pabOTKM METOIUK OXpaHbl M BOCCTAaHOBJICHHS
MCUYE3AI0IINX BUJIOB CEMEHOSITHBIX 3UMOCIISIIIIMX BUJIOB TPHI3YHOB. M3yueHrne MEXaHU3MOB
TUTIOTEPMHUM  MOXXET HMMETh MPUKJIATHOE 3HAYEHUE [JIi OHOJOTMU U MEAUIUHBI.
[TosmyyeHHbIE pe3yJIbTaThl MOTYT MCIIOJIB30BAThCSA B JIEKIIMOHHBIX Kypcax MO OUOJIOTHH U
HKOJIOTUH MJICKOTTUTAIOIIIHX.

IHos105keHnsl, BBIHOCUMbIE HA 3ALIUTY:

1. Xomsik Pagne sBiisieTcst 00IMraTHo 3MMOCIISAIIAM BHJIOM. B CBs3HM ¢ 3TUM OH 0000
YyBCTBUTEJIECH K M3MEHEHUIO BHEIIIHUX YCJIOBHUH U K KQaJJOPUMHOCTH MOTPEOIIEMBIX KOPMOB,
HEOOXOAMMBIX JIJI1 HAKOTIJICHHUS JKUPa U CO3/IaHUS 3allacoB, UCIIOIb3YEMbBIX UM B BECCHHUI
MepUo.

2. PagukanpHOEe M3MEHEHHME KyJIbTyphbl 3emuenenus B ['opnom [larectane (B ToMm
YHUCJIE — COOTHOIICHUS 371aKOBBIX M OBOIIHBIX KYJIbTYp) KAYECTBEHHO YXYAIIMIO YCIOBUS
KU3HU XoMmsika Panne (cokpaTuiach YHCICHHOCTH), YTO TIOBJIEKJIO 3a COOOM, s
KOMIICHCAIIMM yTPA4YeHHBIX PECYpPCOB, U3MEHEHHUE psga OWOJIOTHMYECKHUX ITOKa3aTeIei:
Oro/KETa IBUTATEIIBHON aKTUBHOCTH, XapaKTepa UCIIOIb30BaHUS TEPPUTOPUU U JIP.

CTenenb JO0CTOBEPHOCTH W ampodamusi padoTbl. J[OCTOBEPHOCTH pE3yNHTAaTOB
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obOecreuynBaeTcsl JOCTaTOYHBIM OOBEMOM JaHHBIX IS KaXJAOW SKCIEPUMEHTATbHON
TPYIIbI, HCIOJIb30BAHUEM COBPEMEHHBIX METOJOB MCCIEIOBAHUS U NPUMEHEHUEM
HEOOXOIMMBIX METOJIOB CTATHCTUYECKOTO aHaym3a. OCHOBHBIC Pe3yJIbTaThl PaOOTHI OBLITU
JOJIO)KEHbI Ha KOH(PEpEeHLUMX: «AKTyalbHble MNPOOJIEMbl HKOJOIMH M 3BOJIOLUU B
UCCIeOBaHUAX MOJoAbIX yueHblx» (MockBa, 2013); «IloBemenne u moBeaeHUECKas
skonorus miekonuraomux» (Yepnoronoska, 2014; Mocksa, 2017); 14" International
Conference on Rodent Biology «Rodens et Spatium» (Lisbon, Portugal, 2014);
«AKTyanpHBIE BOIPOCH coBpeMeHHOM 3oosoruu u dkonorun” (Ilenmsa, 2016); X
Mexnaynapognoe coBemianue «TepuodayHa Poccum um compenenbHBIX TEPPUTOPUID
(MockBa, 2016); «lloBemeHre W TOBEICHUYECKAs OKOJOTHS  MIICKOIMUTAIONIHX)
(UepnorosoBka, 2019).

Iyoaukanun. [To Teme auccepranuu onyOnukoBaHo 17 medyaTHbIX paboT, U3 HUX 7
— CTaTbU B PELICH3UPYEMBIX OTEUECTBEHHBIX U 3apyOEKHBIX KypHAJIaX, pEKOMEHIOBaHHBIX
BAK u 10 — Te3ucs 1 MaTepuaibl BCEpOCCUUCKUX M MEKTyHAPOIHBIX KOH(PEPECHITHH.

JInuHblii BKJIAJA aBTOpa. ABTOp NpUHUMAN JIMYHOE Y4YacTUE€ B TNPOBEICHUU
AKCIIEPUMEHTAJIBHBIX MCCIIEIOBAHUM C momyisiuen xoMmska Pajgne B ecrecTBeHHON cpefe
0o0UTaHMS U B TaOOPATOPHBIX YCIOBUSIX, BKIIFOUAS TOJAKOKHOE YUITMPOBAHUE KUBOTHBIX JIJISI
U3Yy4YEeHHs] CYTOUHOM aKTHUBHOCTHU U MCIOJIb30BAHMS MPOCTPAHCTBA; U3TOTOBJIEHUE KOPOOOB
JUISE 3UMHEW CISAYKH, BHYTPUOPIOIIMHHAS WMIUIAHTAIUS TEPMOHAKOMUTENEH M UX
U3BJICUCHHE; CTATUCTHYECKass 00pabOTKa M aHAJIU3 MOJTYUYEHHBIX JAHHBIX. AHAIIU3 PE3LOB
npoesaeH 1.0.H. [.A. KieBe3ann, 3a 4TO aBTOp BhIpa)KaeT el IIyOOKyI0 0J1arogapHOCTb.

Crpykrypa u 00bem auccepranmu. Jluccepranus usioxkeHa Ha 177 cTpaHuLiax u
COCTOUT M3 Pa3/IesioB: BBEJCHHUE, 0030p JIUTEPATYphl, MATEPUAIIBI U METOJIbI UCCIIEAOBAHNUS,
¢usuko-reorpaguueckasl  XapakTepUCTHKa  pailoHa  HCCIEJOBaHUs,  pPe3yIbTaThbl
UCCJIEIOBAaHUs, UX OOCYXJIEHHE, 3aKJII0YeHHE, BBIBOJbI, CIUCOK HWILIIOCTPUPOBAHHOTO
MaTtepuana u oubimorpadudeckuit crmcok. Pabora wumroctpupoBana 7 tabnumamu u 40
pucynkamu. Croucok nutepaTypbl Bkiaroyaer 402 HauMeHoBaHUs, B ToM uwucie 280

HHOCTPAaHHBIX NCTOYHHKOB.



COJAEPKAHUE PABOTbI
BBEJAEHUE
Bo BBeneHuu 00OCHOBaHA akTyaJbHOCTh TE€MBI, CPOPMYJIHPOBAHBI LI€Tb U 3a7aud
UCCIIEIOBAHMS, 3alUIIaeMble IIOJIOKEHMsS, HayyHas HOBHU3HA, TEOpETUYECKas U

IMPAaKTUYCCKasl 3HAYMMOCTD IMOJIYUCHHBIX PE3YJILTATOB.

I')IABA 1. OB30P JIMTEPATYPbI

B rmaBe mnpenctaBieH 0030p KIIOYEBBIX padOT, TMOCBSIIEHHBIM BIIHMSHHUIO
AHTPOIIOTE€HHOT0 BO3/CICTBUSA HAa M3MEHEHUE PA3IMYHBIX CTOPOH SKOJOTHH TPHI3YHOB, B
OCHOBHOM Ha IMpUMeEpe MpeacTaButTeseil cemelictBa xoMsakoobpasubix (Cesepiios, 1998;
Bacunbes u ap., 2000 u ap., Marris, 2011 u ap.). [IpuBoauTCcs ICTOPHS OMUCAHUS CPETHUX
XOMSIKOB pojia Mesocricetus, a TakKe JaH JETaJbHbII aHAU3 Pe3yabTaTOB UCCIIECIOBAHUN
BBIOpaHHOTO0 MOJIebHOTO BUa — xoMmska Pagne (beme, 1925; Hrokos, 1927; JIaBpoBCckuid,
Konecuukos, 1954; Omapos, 1995; Neumann et al., 2017 u ap.). Oco6oe BHUMaHHE yIETICHO
XapakTepy MU3YYEHHOCTH 3MMHEH CHAYKH, CYTOYHOM AKTHMBHOCTHM W HCHOJb30BaHUS
MPOCTPAHCTBA XOMSKOB.

O0bekT ucciaeaoBanusg. OOBEKT HAIIETO HCCIEHOBAHUS TIOABUI XOoMsAKa Pamie

(Mesocricetus  raddei  avaricus) — TUNWYHBIA  arpoduii, TPUYPOUYCHHBIM K
BBICOKOKAJIOPUAHBIM TIOCEBaM 3€PHOBBIX KYJIBTYp. 3a HCKIIOYCHHEM arpoiaHamadros,
XOMSIKH HHT/I€ HE 3aCEISI0OT CIUIONIb OoNbImxX Tepputopuid. B 90-x romax mpommioro Bexa
xomsik Pamne mocturan BBICOKOUM 4yMCIEHHOCTH B arpojanmmadrax ['opHoro Jlarecrtana,
uMeJ CIUTONTHOM apeal U paccMaTpHUBAICS Kak BpEIUTEINb ¢/X KylIbTyp. B HacTosiee Bpems

YHUCJICHHOCTDb XOMAKaA Pa,u,ue PE3KO COKpaTHiIaChb, a apca CTall (I)paI‘MCHTI/IpOBaHHBIM.

'JIABA 2. MATEPHUAJI U METOIbI UHCCJIEJOBAHUSA
[ToneBbie u naboparopHsie uccienoBanus nposoauau B 2010 — 2018 rr.
JlaGopatopHbie HCClIeIOBAaHUS TPOBEACHBI C 0CO0SMHU, JOOBITBIMH U3 TPUPOTHOU
nonyJsiiuu (puc. 1):
e 2009 - 2018 rr. cc. XyHn3ax u Mouox XyH3axckoro paitona (1680 m H.y.M.).
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e 2016-2017 rr. c. Xocpex Kynunckoro p-aa (2100 m H.y.M.).
e 2009 —2012 rr. naboparopuslie uccienoanus (JIY). H9b «UepHoromnoska»
NII23 PAH (noc.Yepnoronoska, Horunckuii p-on, MockoBckasi 00:1.).
HccnenoBanns xoma 3UMHEH CISIYKH MPOBOAWIIM METOJIOM TEPMOJIOTTHHTA, KaK B
NpUOIMKEHHBIX K ecTecTBeHHBIM ycioBusM (EY) oOutanwusi, T1e XOMSIKOB COACpX AU B
kopobe ¢ rronaasio 100x100 u BeicoTol 130 cM, KOTOpBIN OBIT BKOTIAH B 3€MITIO TakK, 94TO

30 cM ero BBICOTBHI OCTaBaJIMCh HA MOBEPXHOCTH M OHU MOIJIM PBITh ce0e HOpY, TaKk U Ha

H3b «Yepnoronoka» B JIY, riae >KMBOTHBIX COJEpXkadud B JKECTIHOW KIETKe (pa3mep

100x30%30 cm).

Puc. 1. Arponaanmad el c. Mouox, ¢
IUIOIIAIKAMU ~ MCCJIEIOBaHMS;, © —
HOpBI, PAOM C KOTOPBIMU ObUIH
MOWMAaHbl XOMSIKM TIPU BBITIOJTHEHHUH
JTAHHOM padoTHI.

KuBoTHbIE OBUIM B HM30BITKE OOECHEYEHBI 3€PHOBBHIMHU U OBOIIHBIMH KOPMaMHU.
B3BemnBanue >KMBOTHBIX MPOBOJWUIM OJUH pa3 B MECSI MOCJIE BBIXOJA M3 CHSYKU JI0
CJIEIYIOILIETo yXo/a B CIsuKy. /{5 aHanu3a ITMHAMUKHA TEMIEPATyphl TeJa )KUBOTHBIM IO/
HAapKO30M BHYTPUOPIOIIMHHO HWMIUIAHTHPOBAIM OPUTHHAIBHBIE TEPMOHAKOMUTEIN
(ITetpoBckuit u np., 2008), KOTOpHIE MO3BOJSIM PETUCTPUPOBATH TEMIIEpATypy Tela C
uHTepBaioM B 20 MHMHYT ¢ TouyHOCTBIO He Hmke 0,2°C. Jlnma m3mepenus t° B Hope
MCIIOJIb30BANIM CIIEUAIIbHBIE TOYBEHHBIE TEPMOHAKOIIUTENN, KOTOPHIE 3aKaIbIBAIN MEPEe.
YXOZIOM XOMSIKOB B CIISTUKY. Y 4-X 0co0el ObLI poaHaIu3upoBaH 78 NepHOA0B THIIOTEPMHUH
Ha JUIUTEIILHOCTh TPEOBIBAHMS JKUBOTHBIX MIPU TEMIIEpAType Tea B 1uamna3zone ot 1 1o 28°.
Hauanom ocThIBaHMS CUMTAIM MOMEHT, KOT/Ia t T€JIa HAUMHAJIA YCTOMYMBO NOHMKATHCS HE

MeHee yeM Ha 0,05°C 3a 20 MuH, a HayaJIoM pa3orpeBa, Korja t Tejaa HaunHaia OAHUMATHCS
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co ckopoctbio He MeHee 0,05°C 3a 20 muH. /{15 cpaBHEHHUs XapakTepa MPOTEKaHUs CIISTYKU
B 90-X IT. U B HACTOSIIIEE BPEMS Y XOMSIKOB HCIOJIB30BaIN JaHHBIC TIO 3alMCH CIISTYKU Ha
pe3nax u3 octeonorndeckoit komekuuu [TMBP (Knesezans u np., 2018). B ananornuneix
YCJIOBUSAX ObUIM MPOBENEHbI MCCIEAOBAHUS U U NBYX Apyrux BupoB M. brandti u C.
cricetus.

B naGopatopHbIX yCIOBUSAX IJIsi M3yYEHUSI CYTOYHOM AKTUBHOCTH HUCIOJB30BaIU
uHppakpacHsie gaTunku awkenus (PIR).

ITosieBble nccienoBanus. B moneBbIX yCIOBHSIX MPUMEHSIIM PaJUOTEIEMETPHIO,
METO/I TOBTOPHBIX OTJIIOBOB U UCTIOIB30BAIN (POTONOBYIIKY. [10osIeBbIE JaHHBIE [TO CYyTOYHOM
AKTUBHOCTH M XapaKTepy HCIIOJIb30BaHUS TEPPUTOPUU XOMsAKOM Paane mosyumnu c
UCIIOJIb30BaHUEM MeToAa 3JekTpoHHbIX Kojen (FAIS — cucrema waentudukanuum
KUBOTHBIX B TI0JIe). MeTo OCHOBBIBACTCS HA HUCIIOJIB30BAHUM TOJKOXHBIX JIEKTPOHHBIX
YUMOB W  CyuThIBalOmuX koJern. Konbia o000pyJaoBaHbl — JaT4MKaMud B JIBa
dboToanekTpuueckux 6apbepa apyr Haa apyrom. [Ipu mpox ok aAeHHH YUMTUPOBAHHBIX 0CO0EH
yepe3 KOJBII0 aBTOMATHYECKU (UKCHUPYETCS WX WHIUBUIYAIbHBIM HOMEp, BpeMs U
HaNpaBJIeHWE Mpoxoja. J[aHHbIE COXpPaHAIOTCS Ha MPUIATaeMOM K KaKIOMY KOJIbILY
perucTpupytoiieM ycrpoictse. Ha mutornianke ucciaenoBaHus METIT BceX 0co0ed M HAHOCSIT
Ha KapTy Bce Hopbl. [lpum 3ToM 3a muomjanp ydactka OOMTaHHS OCOOM HPUHUMAIU
MUHUMAJbHBIA BBIMYKIBIH MHOTOYrosibHUK — MBM (Shoener, 1981), B yrmax koTtoporo
PacCIoOJIOKEHBI HOPBI, XOTSI OBl OJTHOKPATHO MUCTIOJIB30BaHHBIE TAHHOW 0COOBIO.

MeToabl CTATUCTHYECKOH 00padOTKU JaHHBIX. J[JI1 cTaTHCTHYECKON 00pabOTKU
JAaHHBIX HCIIOJB30BaIuCh Tporpammbl (Statistica 10.0), a m1s 00paOOTKM JaHHBIX
tepmoHakonutenei IletpoBckoro — mporpammbsl Ecologger 2.3 u Excel 2003. Ilpu
OTCYTCTBUU HOPMAJILHOTO paclpefiesieHus MepeMeHHbIX (kputepuid KonmMoropona-
CMupHOBa) IIJIsl CpaBHEHMsI HE3aBUCHMBIX BBIOOPOK HCIOJIb30BaJIM TecT MaHHa-YUTHHU.
CTaTUCTUYECKYIO JOCTOBEPHOCTh PA3UYUMA MPU HOPMAIBHOM paclpeeIeHUH OLIeHUBAIU

C IOMOILBIO t-KPUTEPUS AJI1 HE3aBUCUMBIX TPYTII.



KOB(I)(I)I/II_[I/ICHT paHr OBOH KOppCJLIInun CHI/IpMeHa HUCIIOJIB30BaJIM dJIsd OLCHKH

COMPSDKEHHOCTH  PANOB  JaHHBIX. Koppensuuioo Mexay Temmeparypod Tena U
JUIMTETFHOCThIO TIEPHOJIOB THUIIOTEPMHM BBIUMCISUIA C HMCIOJIB30BAaHUEM JUHEHHOU
KOPPEJSILUHU ¢ HOPMAJIM30BAHHBIMU JaHHBIMU. M crionb3yst 0000111eHHbIE TUHEWHbBIE MOIETTU
co cmemanubiMu 3 dexktamu (GLMM: generalized linear mixed models) Ob11 mOTy4YeHbI
pazIu4Ms U COOTBETCTBUS JUIUTEILHOCTU MIEPUOJIOB TUTIOTEPMUU U HOPMOTEPMHUHU MEKTY
Ka)XJI0¥M mapoi BHIOB. MecsIl B aHaim3e ObLT CITy4aiHBIM (PaKTOPOM.

Brnusiaue nepuoa HaOM0AeHUN HA N3MEHEHHUE 3aBUCUMBIX TTepeMEHHBIX ((pakTop Ha
JIOJII0 3€PHOBBIX M YHUCJIEHHOCTh XOMSKa) Mbl MPOAHATU3UPOBAINA C HCIOJIb30BAHUEM
nuctiepcuonHoro ananu3a (ANOVA u ANCOVA).

Jlannble Ha rpaduKax W AuMarpamMmax HpeJCTaBiI€Hbl B BHUJIE CPEAHUX 3HAUCHUH U
cTraHmapTHou omuOku cpeaHero (Xcp = SE). PesynbTaThl TECTOB BO BCEX CIydasiX MbI
CUHTAJU JIOCTOBEPHBIMH, €CJTU YPOBEHb 3HAUMMOCTH ObLIT cTporo MeHsbie 0.05.

Metonpl uccienoBaHuss U O0BEM MPOBEIEHHBIX TMOJEBBIX U JAOOPATOPHBIX
UCCJIeIOBaHUM NpUBeIeHbI B Tabuie 1.

Tabmuma. 1. O0beM IPOBEICHHBIX HCCICOBAHUN U IPUMEHEHHBIE METOINKH.

MeTtoanl

YucJio ocodeit

Yuciao HA0II0AeHUA

cUCTeMa UICHTU(UKAITUI
JKUBOTHBIX B TIOJIE
«FAIS»

n=232 (173 /159)

3360 yacoB, npu OAHOBPEMEHHOU
pabote 4-6 koer

TCPMOJIOITHHI

n=12,8JIY(4Jd n
2 uEY 23 n
2%)

okoJio 1000 quel HAOMIEHUN WITH
20 160 gacoB BEY

CYTOYHBIC ITPUPOCTHI HA
ITOBCPXHOCTHU PE3L OB

n=11,(73 u49%)

m1-9 xomsku, norimannsie B 1990-91 rr.
T1-4 XoMmsku, moimanasie B 2011-17 rr.

ITOBTOPHBIC OTJIOBBI

n=64 (343/309)

10 30 OTAENbHBIX YUETOB Ha
mwiromaakax ot 0.25ra g0 1.0 ra

BU3YyaJIbHBIC Ha6J'IIOI[eHI/I${
U pagruoTCICMETPUA

n=423 u29)

312 yacoB

n=17

9-15 cytok

TaTUYUKU JIBIKEHUSA
«PIR»

n=98JIY (84 u
12)

240 gacoB g KaX a0 ocoou

(G OTONOBYIIKH

n=3, (14 u2?)

364 doto; 56 BuIECO




I'JIABA 3. ®DU3UKO-TEOTPA®HNUYECKAS XAPAKTEPUCTHKA PAHOHA
MPOBEJIEHUSI UCCJIEJJOBAHUN

HccnenoBanus NpOBOAMIMCH B TEPpPACHBIX arpojiaHimadrax B ABYX palloHax
Harectana (Xyn3axckuid u KynuHCKHiT), OTIMYArONIMXCS M0J€H 3€pHOBBIX B IOCEBaX.
[lepBbIii yuacTOK HCClIeIOBaHUS Haxoauiics B XyH3axckoM paitone (1700 m H.y.M.), T1ie B
HacTosiiee BpeMsi, Kak U Ha OoJiblield yactu tepputopun ['opHoro Jlarecrana, B moceBax
cymectBeHHO mnpeoOnanaroT (70-75 %) oBoOIIHBIE KyJIbTYyphl (MOPKOBB, KapTO(deb,
KaIycTa), a Ha MOCEBbI 3epHOBBIX MpHUXoauTca He Oonee 7% muomanu. Bropoit yuactok
uccnenoBanus Haxonwics B KymuHckom paitone (2200 M H.y.M.), TA€, B OTJIMYHE OT
OOJIBIIMHCTBA APYTUX TOPHBIX PAHOHOB, J10JI 3€PHOBBIX B IOCEBAX OCTAIACh OTHOCUTEIILHO
BBICOKOM U cocTaBisia okosio 40%. MonenbHble y4acTKH I JETaIbHBIX WCCIEAOBAaHUMN
ObLTM BBIOpaHbl B XYH3aXCKOM pailOHe, YTO MO3BOJISIIO UCIIOIB30BATh ISl CPABHUTEIBHOTO
ananmuza Marepuanbl K.3. Omaposa (1995), nonydennble um B 90-X rojgax B TOM ke

MECTHOCTHU NP U300MIHH 3€PHOBBIX KOPMOB.

I'TABA 4. COBPEMEHHOE COCTOSHUE XOMSKA PAJIZIE B YCJIOBUSAX

COKPAHIEHUS ITOCEBOB 3EPHOBBIX HA XYH3AXCKOM ILJIATO

B 90-x romax B yCIOBHSX HM300UJIHS 3€PHOBBIX KOPMOB apean xomsika Pamne Owun
CIUIONIHBIM M OHU BCTPEYAIHCh B arpojiaHamadTax MPakKTUIECKA BCEX CEJl XYH3aXCKOTO
paiioHa, a YMCIEHHOCTh fgocturana 25-58 oc/ra (Omapos, 1995). B nHactosmee Bpems
cTabmibHas MOMyJsiusa XoMska Pange oTmMeueHna Tonpko B arpomanamadrax c. Modox,
CAMHUYHBIC 0COOM WJIM JKHJIbIE HOPHI OTMEUEHBI eIle B ABYX cenax (Xapaxu u ['oHOX).
Takum oOpa3omM, apean xomsika Pagne cran dparmMeHTHpOBaHHBIM. TEHICHIMS CHYDKCHUS
YUCIIEHHOCTH XOMAKOB oTMevaercs ¢ 2005 roga, 4to mo BpEMEHH COBMAAAET C MACCOBBIM
COKpaIICHUEM TIOCEBOB 3€PHOOOOOBHIX KYJIBTYP B XYH3aXCKOM palioHe. Y UYUTBIBAs, UTO BCE
OCTaJlbHBbIC a0HOTHYECKHE M OMOTHYECKHE (DaKTOPhI MPAKTUUYSCKH HE M3MEHHIIMCH 3a ATO
BpeMs, MBI TIpeJIojaraeM, 4To MMEHHO H3MEHEHHS B CTPYKType 3eMIICACIHS CTau

OCHOBHOM MPUYUHOM PE3KOTO MAJAECHUS YUCIECHHOCTH XOMsiKa Pajyie B XyH3aXCKOM pailoHE.



[ToxTBepkaeHHEM STOMY CIIyXaT Hallld YYeThbl, NpoBelacHHbIe B KynuHCKOM paiioHe
Harecrana B 20162017 rr., rae B omuune oT XyH3aXCKOTO paiioHa B arponanamadTax
COXpAaHUJIACh BBICOKAS A0Sl TOCEBOB 3¢pHOBBIX 10 40%. [Ipy 3TOM MIOTHOCTH MOMYJISIIUN
XOMSIKOB COXpaHUJIach Ha OTHOCUTEIBHO BBICOKOM ypoBHE (12,5 oc/ra). UHTEpecHo, 4TO
aHAJIOTMYHbIe TEHIEHUUHU (PEe3KOe CHHKEHHE YHCIEHHOCTH) IOCJE 3aMEeIlEeHUs MOCEBOB
3€pHOBBIX Ha OBOIIHBIE KYJIbTYpHI (KamycTa) Ha JleBammHckoMm muiaro (/larectan) oTMeueHbI
HaMU U JJIs1 APYTOT0, POJICTBEHHOTO BUa — xoMsika bpanara (Omapos, Uynkos, 2019).
Y4eTsl 4YMCIEHHOCTH XOMsAKa Pajie, mpoBeneHHbIE B pa3HbIX panoHax Jlarecrana
noka3asy, 4To B 2000-¢ ToJibl €ro 4YMCIEeHHOCTh COKpaTUIach B 6 pa3 mo cpaBHeHHUIo ¢ 1990-
MU ToJIaMH (pa3Iudus BEICOKO 3HAYUMBI, Ta0II. 2).
Ta6J11/1ua 2. PGSYJIBTaTBI CpaBHCHUS OOJIM 3CPHOBBIX B ITOCCBAX U YUCJICHHOCTH XOMIKa Pam:[e

(mucniepcuonnsiii ananu3 ANOVA) B 1990-e u 2000-e rosbr.
3HAYUMBIC PA3JIMUMs BBUICICHBI KHUPHBIM MPH(TOM.

[lepuon (N)  Jons 3epHOBBIX, % YucneHHoCTh, oc/Ta
Cpennee+Om.Cp. Cpennee+Om.Cp.

1990-¢ (6) 83,0+4,3 42,5+2,1

2000-e (7) 27,6+4,0 7,3+1,9

Fin 87,8, p <0,00001 157,7, p < 0,00001

IIpy >TOM 3HAYUTENBHO COKpaTWIaCh M JIOJSI 3€PHOBBIX IIOCEBOB CpEIu

50 CeJbCKOXO03UCTBEHHBIX KyJIbTYp — OoJiee ueM B 3

50 | ©2000- paza. Kosapuanmonnsii anamnz (ANCOVA)
= 40 | 01990-¢
3 NoKasajl, 4YTO JOJS 3€pHOBBIX CHUJIBHO H
~ 30 -
é 20 MOJIOXKUTETIFHO BIMSET HAa YHUCIECHHOCTh XOMSKa
g 20 -
= : _ _

uc. 2; Fii0 = 15,5., p = 0,003), Torna kax
§ 10 - (o] R® = 0.9563 (p 1,10 p ) i
£ 0+-GC— . . . BPEMEHHOM IIEPUOJ HMEET JOCTOBEPHBIM, HO
=) 0 20 40 60 80 100 .
Hoas 3epHOBBIX, % menbmnii 3pdext (F=7,1, p=0,023).

Puc. 2. Yucnennocts xomsika Panne B paszubie mepuost (1990-e u 2000-e rompl) 1 B 3aBUCUMOCTH
OT JIOJIM TIOCEBOB 3€PHOBBIX.
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I'JTABA 5. OCOBEHHOCTU XAPAKTEPA NPOTEKAHUSA S 3SUMHEN
CIISIYKU XOMSKA PAJJAE U APYTUX BUIOB XOMSIKOB

Hns xomsaka Pamnme xapakTtepHa oOnuratHas CHsuyka ¢ IOCIEAOBATEIbHBIM
CHIDKCHHEM TeMIIepaTyphl Tela B KaXKIOM 3Mu3oje runorepmun a0 +1°C u Hanmuuuem
MIePUOJMYECKUX CIIOHTAHHBIX MPOOYKIEHUH C TIOBBIIEHUEM TeMItepatypsl 10 36,6°C (puc.
3). Bpems, mpoBoAKMOE B COCTOSIHUU TUTIOTEPMHH TMOCTETICHHO YBEIUYNBACTCSA, U CaMbIe
JUTUTETIFHBIC 3MU30/(bI TUIIOTEPMUU HAOIIOJAINCH MEXKIY KOHIIOM JeKaOps U cepeauHon
MapTa, a B MOCJIEIYIOEM OHM HAaYMHAIOT COKpALIAaThCA B IUIOTH JO MOJHOIO BBIXOJa
XOMSIKOB M3 CIsiukd. [Ipu Bcex smu30/1ax TUMOTEPMHM CHUKEHUE TEMIIepaTypbl Teja
MPOUCXOAMIIO 3HaUuTEIbHO MeaieHHee (18+0,7 u), uem ee OBBIIIIEHUE 10 COCTOSTHUS
Hopmotrepmun (3a 5+0,3 4.) (t=15,7; n=156; p<0,001) (35-37°C), ctpemutenpHas daza
KOTOporo 3anumaina Bcero 1,5-2 4. CpenHsas NOpPOAOJDKUTENIBHOCTh OJIHOTO MEpUoa
runoTepMun 'y xomsika Pamne Owbuta 1669 u (mms 4 ocobeit; n=86), ¢ MakCHUMalbHOM
MPOJOJKUTEIBHOCTRIO — 3274, a CpelHss MPOJOJDKUTEIBHOCTh MEPHoJia HOPMOTEPMUU
coctaBuna 14+1,3 4. CpenHsisi IpoA0KUTEIBHOCTh BPEMEHHU, KOTOPOE OJIHA 0COOB MpoBeTia

B COCTOSTHUU TeTepoTepMuu coctaBuia 186,2+12,9 mueit (111 4 ocobeit).

NS [1epHO/I THIIOTEPMHH B 11epHO HOPMOTEPMHH
., === TemmepaTypa Tela B THIIOTEPMHH
. 350 25
5 o
g 300 20 <
o
g 250 g P 3
8 200 | 15 & uc. 5. I[J'II/ITGJ'IBHOCTB IICprUoOa0B
3 g THIIOTCpMHUH, HOPMOTCpMHU U
Z 150 + 10 l%
5 100 - % HU3MCHCHUC TCMIICPATYpPbl TCJIa
=]
% 50 L i = 2 IIPH THIIOTCPMHUH Y XOMAKaA Pazme
g; 0. | . ' o | Bo Bpewms crsuku (amnst 4 ocobeid,
Z R Y S S U G PR 78 nep. rui., 74 nep. HOPM.).
& & & & &K » K N
% & & & @ § & I
5 © 4 N

JIMUTeNbHOCTh  MEPUOJIOB  TUIIOTEPMUU  OTPHUIATETIHHO  KOppelupoBajia €
TEMIIepaTypol Teja MOAONBITHBIX )KUBOTHBIX (R= - 0,88, n=78; p<0,001). Tax y M. raddei
B Jlarecrane, repe3nMOBAaBIIETO ¢ TEPMOAATUUKOM B EY, INIMTENBHOCTP HOPMOTEPMUM B

TeueHue 6—7 mepuosoB yMeHbIazach ot 34 o 15 4, a B TeuyeHue mociaeayromux 12-tu
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MEPUOJIOB MEHSIACh HE3HAYUTENBHO, B iepeaenax 10—13 u. Hakoner, B TedeHne MOCiIeIHUX
5 nepuonoB moBbIanack ¢ 16 go 62 4.. [lpu 3TOM mnepuoAbl TUIMOTEPMUH ILIABHO
YBEJIIMYHMBAIHUCH C 2 10 13 CyTOK KO BTOPOM MOJOBUHE CISTYKH, a IOTOM CHHXKaJIHUCh. Beero,
u3 25 nepuoioB runorepmun, 20 punuck o6osnee 4 cytok (puc. 4, a). [Ipu aTom oTmMeTHM,

qTo 061112151 KapTHHa CIISTYKHU B EY xoMmsKkoB He 3aBHCeNla OT MECTa

HrymoTepMus ™ HOPMOTEpPMHS B rymoTepMusA M HOPMOTEPMHA
= 350 =~ 100
£ 300 1 g .
5 250 %_
2 200 | S 60
2 5
£ 150 4 g 40
3 100 5
= = 10 4
| “Il s | F
a | 3 5 7 9 11 13 15 17 19 21 23 25 B 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
YHCIIO IIepHOAOB Yucno nepHoaoB

ErimoTepMus  MHOPMOTEpPMHA

~ 300 1

§°so 4 -

5_ 200 4

§ 150 + Puc. 4. JliutenbHOCTH NEPHOJIOB

5 100 HOPMOTEPMHH W THIIOTEPMUU B

g so L ll l OZMHAKOBBIX yCIOBHAX Y (a) camua —
o MEhRhhEEELE ELLELAALLERALLY | M raddei, (6) — camxku M. brandti, (B)

1 3 5 7 9 1 13 15 17 19 21 23 25

—camua C. cricetus.

@)

YHCIIO TepHOOB

MpOBEACHUS uccaeaoBanHuil. Tak JIUTETBHOCTD MEPUOIOB TUTIO- © HOPMOTEPMHH Y 0COOEH
M. raddei nepesumoBaBmMX B ¢. XyH3aX My ogHoi ocobm Ha HOb «YepHoromoBka»
MEHSUTUCHh CXOMHBIM 00pa3om (Kieseszans u mp., 2012; 2018).

HNHTepecHo, 4To XapakTep mpoTekanus cusiuku M. brandti 8 EY oueHb moxox Ha
KapTUHY crissuku M. raddei, n oTiM4aeTcsi OT OMyOJIMKOBAHHBIX PAHEE IaHHBIX MO MEPBOMY
Buay (Batavia et. al., 2013) (puc. 4, 6). Y M. brandti, nHa (oHE TTOCTETICHHOTO CHUKCHUS
TeMrepaTypsl Tena 10 3,7°C, NOCTENEeHHO yBEIMUMBAETCS NPOAOIKUTEILHOCTh IEPUOIOB
runorepMud. OHH COCTaBISAIOT B cpenHem 162,4+129 4., a mepuosibl HOPMOTEPMHUH:
13,440,8 u. B cpennem M. brandti npoBoaut B ciistuke 176+0,5 cytok. Y M. raddei nepuob

HOPMOTCPMHUHU TOJIBKO B 5 CJIydasdax, B Ha4aJIC U B KOHIIC CIIATYKH, OB OOJIBIIIE CYTOK (pI/IC
12



4, a), ay M. brandti v BoBce TOJIbKO B 2 Cilyyasx, B Hauaje crsuku (puc. 4, 0). Toraa kak,
y C. cricetus NIUTENHLHOCTh MEPUOJIOB TUIIOTEPMUU HE MPEBbIIAa 6 CyTOK, a MEPHOIbI
HOPMOTEPMHUU MPAKTUUECKU BO BCEX CITydasx ObLIN HE MEHEe CYTOK (puc. 4, B). B koneunom
utore aHain3 GLMM mnoka3biBaeT CXOACTBO MPOJOHKUTEIRHOCTA MEPUOIOB HOPMO- U
TUTIOTEPMHUH MEXIy Mmapamu BUAOB M. raddei v M. brandti, v otnuumne 3tux BuaoB ot C.

cricetus (Tab. 3).

Ta6mmma 3. Pe3ynbpTaTsl cpaBHEHUS MPOIODKATEILHOCTH TIEPHOJIOB TUIIO- 1 HOPMOTEPMHH
Mex1y BUgaMu (0000IIeHHBIE JIMHEHHBIE MOJIETH cO cMemanHbiMu dhdekramu GLMM).

hypothermy normothermy

t-value p-value t-value p-value
raddei VS brandti 1,93 0,057 0,29 0,776
raddei VS cricetus | 14,04 <<0.001 -8,13 <<0.001
brandti VS cricetus | —14,30 <<0.001 5,91 <<0.001

[Tpumeuanus. JfocTroBepHbIe pa3nudus BbIACIECHBI )KUPHBIM MIPUPTOM.

NnTepecHo, 4To XO04 3UMMHEM CISUKM Yy XOMsKa Pamnme cXomeH ¢ TakOBBIM Yy
JTJTMHHOXBOCTOTO cyciuka (Spermophilus undulatus) n yepHoianoynoro cypka (Marmota
camtschatica) 1 nepuojpl runoTepMuu coctaBisu 16 — 20 nueit (Anydpues, 2019). Eme
OJIHUM OTJIMYMEM SBISLJIOCH TO, 4TOo XoMsk Panne m xomsx bBpanara npu cHukeHue
temriepatypsl B HosiOpe JIY Hmke 0°C Bce xuBoTHbie morubmu. B EY  nauamazon
TEMIIEpaTyp B HOPE, MPU KOTOPOM KHUBOTHBIE HAXOJWINCH B CIsTUKE, cOCTaBisu1 OoT +3°C 1o
+17°C, B cpennem 7,8+0,3 °C. B To ke BpeMsl, CYpKU U CYCIUKH MOTYT HaXOAUTHCS B
COCTOSIHUM TUIOTEPMUU MPU MUHYCOBBIX TEMIIEpATypax B HOPE U JIa)K€ MOHUKATh CBOIO
TEMIIepaTypy Teja 10 HeOOJIbIINX MUHYCOBBIX 3HaUeHul (AHy(pues, 2019).

B Xxone moneBbIX HCCIENOBAHWM MNPOBOAUIOCH HM3MEPEHHE MACChl Tella BCeX
OTJIOBJICHHBIX XOMSKOB. MUHUMabHAasi Macca Tejla 3aperucTpupoBaHa Jiis xoMmsika Paane
MoCJie BBIXO/a U3 CISTYKM paHHEN BecHOM (puc. 5, a). Tak, macca Tejla XOMSKOB JI0 yX0/1a B
CIIAUKY (aBryCT—CEHTSOPH), cocTaBsuia y camioB 296+12r u 248+49r y camok. Ilocne
BBIXOJIa M3 CISIYKM B Mae macca Tena Oblia MeHbIe U Kosebanach B mpenenax 210+13r
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(t=5,3; n=30; p<0,001) y camuoB u 152+9r (t=7,6; n=22; p<0,001) y camok (puc. 5, a).
Ananornuno ¢ M. raddei (puc. 5, a) y M. brandti munuManbpHasi Macca Tejla TaK»Ke
3aperucTpUpOBaHa BECHOM IMOCIE BBIXOAA U3 CIISTUKHU U cocTaBisuia 96+10 r. u nocreneHHo
YBEIUYMBASACH JIOCTUTalla MakcuMyma B ceHTsiope (175+14 r.: puc. 5, 6). B To Bpems kak
XOMSKH posia Mesocricetus, Kak U ApyTryue 00JIUraTHbIe THOEPHATOPHI TEPSIOT MacCy Teja BO
BpEMsI CIISTYKH, €CTh BUJIbI, KOTOPBIE COXPAHSIOT, a B HEKOTOPHIX CIIydasX YBEJIUYHBAIOT €€:
xoMsi4oK DBepcmanHa (Allocricetulus eversmanni), MOHTOJIbCKUN XOMAUOK (Allocricetulus
curtatus) u C. cricetus (Yurakosa, 2010; Ky3nerona, 2019).

Kak u3BeCTHO, Ba)KHOE 3HAYCHHUE JUIsl BBDKUBAHMS B HEOJArONPUATHBIC MEPUOIBI
UMEIOT 3UMHHE 3aI1achl, KOTOPHIE XapaKTEePHBI JIJIS MHOTUX 3UMOCTISIIIIUX BUJOB. Y XOMSIKa
Panne onu cocrasmsitor 2,8—4,31 kr 3epHa B cyxom Bece (Maromenos, Omapos, 1994), a 'y

xomsika bpanara 1,5-2,5 kr 3epna u kaprodens (I[Torocs, 1951).

350 250
%
300 *
200
= 250 =
5 ® g 150
g 200 s
S S
g 150 g 100
* 100 =
50
50
0 0
a aBIyCT Mait HIOHB HIOITb 0 CeHTAOPh Maii  HIOHP HIONh  aBIYCT

Puc 5. Macca tena u xomsiKkoB (a) — M. raddei v (0) — M. brandti. Cuanm niBeToM 0003Ha4YEH MTEPUOT
crsuky; p<0.001.

Kak u gpyrume oOnuratHbeie rubepHatopsl Xomsik Paane u xomsik bpannra He
MUTAIOTCS B TEPUOJ CISYKH, a 3arnachl B OCHOBHOM HCIONB3YIOT BecHOH. OO 3TOM
CBUJICTEIILCTBYIOT: KPAaTKOBPEMEHHBIE NEPUOJbI HOPMOTEPMUH, MAJECHUE MACChl Teaa BO
BpEMsI CIISTUKH, a TAKXKE 3aI1achl, HAHJEHHbIE B HOpPAaxX BECHOM. 3amachl MO3BOJIAIOT XOMIKaM
B l'opHom Jlarectane B YCIOBUSAX KOPOTKOIO BEreTAl[MOHHOTO IMEpPUOJAa HauMHATh
pa3MHOXAaThbCs IO Hayaja BereTaluu. JTO MO3BOJISIET cerojieTkaM HabpaTh HEOOXOAUMYIO
Maccy Tejla U clieJaTh 3MMHHE 3arachl KopMa, T.e. 00ecrneuuTh ce0e yCIEeluIHy0 3UMOBKY.

[TogoOHast ctparerusi xapakrepHa mana S. undulatus (CBupuaenko, 1953) u qis camion
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apkTuueckoro cyciuka (Spermophilus parryi) (Buck, Barnes, 1999; Gillis et al., 2005),
KOTOpBIE€ BBIXOJAT U3 CIIIYKK paHbIIE camMoOK Ha 7-15 ngHel. PaHHMI BBIXOJ CamIOB B
YCIIOBHSAX KOPOTKOTO JICTHETO TIEpHOa HEOOXOIMM, JJI TOTO 4TOOBI HA0OpaTh Maccy Tejia |
3aIyCTUTh TEHEPATUBHYIO (PYHKITUIO HA YTO YXOIUT OT 7 10 21 mHeil.

[TapannenbHO ¢ JaHHBIMU, MOTYUYEHHBIMUA C TEPMOJIATYMKOB, ObLIT MPOBEACH aHAIH3
«3amUCcHy 3UMHEH CIISTIKH Ha pe3liax, KoTopas y XoMska Pajie Obuta BriepBeie 0OHapyskeHa
Hamu (Knesesans u np., 2018) (puc. 6). O0mas fuHaMUKa U3MEHEHUS ITUPUHBI IPUPOCTOB
“30HBI CISUKK® COBMHAJANia C M3MEHEHUEM JUIMTEIHHOCTEW MEepUOJ0B HOPMOTEPMHUH BO
BpeMst crsiuku (puc. 7 a, 0). CxomHas “30Ha crsiuku’” Obla OOHApY’KeHa Ha TTOBEPXHOCTH
pe3loB y 6 u3 9 XOMSKOB, MOWMaHHBIX B MPUPOJIC€ B HIOHE — Hadaie Ui (Tadn. 4).

PaccunTanHoe o yucity mpupocToB Bpemsi MpoOyKASHUS 0COOEH TOCTE CISIYKH COBIIAJIO C

JaHHBIMH ITOJICBBIX Ha6J'IIOI[CHI/If/'I O BpPCMCHHU BbIXOda M3 CIIAYKH B JaHHOM PCTUOHC

(Omapos, 1995).
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{) l 1 1 1 1 1 1 I|-| |—|| 1 1 1 ”l 1 1 1 1 1 1 1 1 1 J
1234567 89I10111213141516171819202122232425
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60 | P i
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2 40
Puc. 6. ba3anpHas 4acTh HUKHETO Pe3lia C 30
o P
YeTKUMH TPHPOCTAMH. YKa3aH TepBBbIi 20
YeTKUH NPHPOCT; BBINIE — IIPHPOCTHI HE 10 ” H” H ﬂ””
‘) 1 1 1 l l 1 1 1 1 1 1 J
YCTKHC. | 2 S6789101112131415161718 |‘)7()7|222‘24

Puc. 7. I3MeHneHre mmpuHBI TPUPOCTOB “30HBI CIISTYKK OT alMKAIHHOM K 0a3aIbHON €€ YacTH 110
JaHHBIM [HU(PPOBOTO MHUKPOCKOIA; MO OCH abCIUCC — TOPSIKOBBIM HOMEp mIpupocTa (a) u
JUTATENBHOCTH MIEPUOI0B HOPMOTEPMHH BO BpeMs crisiukh (0) xomsika Ne 13.

XapaKTep 3allMCH CIITYKHU Ha pC3Hax 3THUX ocoOeii ObLT B OCJIOM CXOIACH C TAKOBBIM Y

ocobu ¢ TepmoHakonuresneM. COOTHOIIEHUE YYAaCTKOB C Pa3HOW IIUPUHONW MPHUPOCTOB B
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“30He cHsYKKM® Ha pe3lax B Hacrodmee Bpemss U B 90-pie TOAbl MOKAa3bIBAET, 4UTO
JUIMTENBHOCTh TEPUOAOB C MPOAOKUTEIBHBIMU M KPATKOBPEMEHHBIMHU 3MU30JaMU
HOPMOTEPMHUHU BO BPEMSI CIISTUKU OBLIIO CXOJIHBIM (Ta01. 4). Takum 00pa3oM, epuo Crisiuku
U BpeMsi BbIX0J1a U3 Hee y M. raddei He ipeTeprien CylecTBEHHbIX U3MEHEHHH 3a MocieTHue

noutu 30 net. Bo3aM0OXkHO, CIsTYKa 3TOro BUJa riy00KO IeTEpMUHHPOBAHA.

Tab6mmna 4. Pacuernas nata mpoOyskaeHus XOMSKOB B 90-X T. 1 (pakTudeckas B HacTOSAIIEE BpeMs

Hucno npupocToB nocie
30HBI CISTYKU WK (*) unciio

MIPUPOCTOB B pe3iie, ecinu | [IpubnusurensHas
Ne [Ton Jlata monmMKku HET 30HBI CIISIYKH JaTa npoOyKICHHUSI
nl camerl 05.07.1990 *43 10 16.05.1990
n2 camKa 06.07.1990 37 30.05.1990
n3 camery 16.06.1991 47-54 23-30.04.1991
4 camelt 17.06.1991 56 24.04.1991
s caMmka 18.06.1991 54 25.04.1991
6 camery 19.06.1991 52 28.04.1991
n7 caMmka 22.06.1991 28 25.05.1991
n8 camery 22.06.1991 *39 1o 14.05.1991
9 camely 19.06.1991 *48 10 28. 04.1991
Tl camery 110.04.2011 noru6 28.03.2011
T2 camery 27.04.2014 29 21.04.2014
T3 camery 05.06.2017 12 21.05.2017
T4 caMmkKa 30.04.2012 29 10 27.04.2012

[Tpumeuanus. ' XoMsK moru6 B KOHIIE MapTa I10 HE BBIACHEHHBIM IPUYKMHAM U ObLI HAlJIEH B HAYAIIE
anpenst. 2Y JaHHBIX 0COOEHN PE3Ibl HA HAJMYKME «30HBI CIISTYKH» HE TPOBEPSIHCEH

AHaNOTHYHbBIE WCCIIEOBAHUs, MIPOBEJACHHBIE HA OJHOU ocobu M. brandti m nByX
ocob6eii C. cricetus B Jlarectane, ¢ BUIMTHIMU TEPMOAATYMKAMHU, TIOKa3aJu cleayomee. Y
caMku M. brandti Ha ydacTke pesia, 00pa30BaHHOM B TIEPHO/T CIISTYKH, ObLIT YETKUH PUCYHOK
Y3KHX CYTOYHBIX IMPHPOCTOB, YUCIO KOTOPBIX COOTBETCTBOBAIO KOJHYECTBY AIH30]I0B
HopMoTepmud. OIHAKO, KOPPEISIUN C IIUTEIHHOCTIMH AIH30/I0B  HOPMOTEPMHH
OTCYTCTBOBaNa, B oTinuue oT M. raddei. B To xe Bpems, y C. cricetus, pUCyHOK CYyTOYHBIX
NPUPOCTOB B «30HE CISYKM» OBLT SBHO HApyIICH, WM HE OOHApYXeH BOBCE. XOTs
JUTATENBHOCTh M TIyOMHA TEPUOJOB THUIOTEPMUU BO BPEMS CISTYKHM MOXKET BIHSTH Ha
dbopMupoBaHre y3KMX TMPUPOCTOB HAa TIOBEPXHOCTH pe3Ila,

BCPOATHCC  BCCTO,
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OTIpENENSIONUM (DAaKTOPOM SBJISCTCS JUIUTEIHLHOCTh MEPUOJI0B HOPMOTEPMUHU, BO BpEMs
KOTOPBIX JKUBOTHOE MOXET MUTaThCs. [loka TONBKO MOXHO Mpeanoiararh, 4TO HAIUYUE
3alHCH CTISTYKHU Ha TIOBEPXHOCTHU PE3IIOB OJIHUX MPEICTABUTENICH XOMSIKOB M OTCYTCTBHE —
y IPYTUX ONpEeIEseTCs] XapaKTepoOM X MUTAHUS U YCIOBUSIMH 3UMOBKH B TIEPUOJ CTITYKH.
Kak Obuto ckazaHo Beiie, M. raddei B TedeHHE 3WMBI MPAKTUYECKA HE TUTACTCS U
OCHOBHYIO 4acTh 3amacoB (Oonee 80%) MCHOIB3YIOT B BECEHHUU Mepuoj (ampenb — Mai)
nociie Bbixoaa u3 cusiuku. C. cricetus MATAIOTCS CBOMMU 3allacaMu B 3UMHHM Mepuos BO
BpeMsi MpoOyXAEHUH, O YeM CBUACTEICTBYIOT MPOJOJIKUTEIbHBIE  TEPUOJbI
HOPMOTEPMUH, TI0 cpaBHEHMIO C M. raddei n brandti, a Taxoke — COXpaHEHUE MACCHI TeJia BO
BpEMS CIISTYKH M OTMEYAIOIIeecs UCCIIeI0BATENSIMHU MOSBICHUS XOMSKOB Ha ITOBEPXHOCTHU B
sumHee Bpems (Wassmer, 2004; Ky3znenosa, 2019; Surov et al., 2019; Knesesans u ap.,
2020).

I''TABA 6. CYTOYHAS 1 CE3OHHAA AKTUBHOCTB XOMSAKA PAJIIE

B 90-e¢ rompl, B yclnoBHUAX W300WIMS 3€PHOBBIX, JJISi XOMSKOB OBUI XapaKTepeH
TUTIUYHBIN 1BYX(ha3HbBIN TUII JHEBHOW aKTUBHOCTH, C IMKAMU B YTPEHHUE U BEUCPHHE YaChl
(puc. 8, a). Takoii Tum akTuBHOCTH B 90-X roAax B MOJHOW MEpPE YIOBIETBOPSI Kak
CYyTOYHBIE TOTPEOHOCTH XOMSIKOB B KOpMax, Tak M MO3BOJIsLIA 3amacath A0 4—5 Kr 3epHa,
KOTOPBIM OHM MUTAJIKMCh BECHOM TMociie Bbixoaa u3 crsauku (Omapos, 1995). Kak nmokazamu
HaIIM UCCJIEIOBaHUs, B HACTOsIIEe BpeMs B YCIOBHIX Ae(UIINTAa 3€pHOBBIX AJIs XOMSKa
Pannme xapaktepeH mMpeuMyIECTBEHHO MONMW(a3HbIN THUI CYTOYHOW aKTUBHOCTH: KpOME
YTPEHHUX W BEUCPHUX, XOMSKH aKTUBHBI TAK)KE U B JTHEBHBIE Yachl (puc. 8, 0).

Camplii HU3KHI YpPOBEHb CYTOYHOM AKTUBHOCTH, KaK Yy CaMIlOB, TaK U y CaMOK
oTMmeuascs B Mae (puc. 9, a). C o1HOI CTOPOHBI, 3TO CBSA3aHO TEM, UYTO Y XOMSIKOB B 3TO
BpeMs €lIe HE 3aKOHYWINCh 3UMHHE 3amachkl (M. 5), a ¢ JOpyrol — C HU3KOH
MPOJYKTUBHOCTBIO PACTUTEIBHOCTUA B ATO BpeMs B ropax. MbI MpenonaraeM, 4To BbIXO]
XOMSIKOB U3 CIITYKHM YK€ B Mae MPOAUKTOBAH HEOOXOAMMOCTBIO, B YCIOBUSAX KOPOTKOIO

BCTCTAIMOHHOI'O IICpHOJa B Iropax, KaK MOXKXHO 6BICTpeC Ha4YaTb PAa3MHOKCHHC, YTOOBI
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CCIr'OJICTKH YCIICIIN HAKOIIUTD KUP U CACIIATD HeO6XOI[I/IMBIe 3UMHHMC 3allacChl.

30
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Puc. 8. CyrouHast akTHuBHOCTh XOMsika Pajijie B aBrycre (a) - ¢ UCIOIb30BaHUEM PAAUOTEIEMETPUHI
1 Bu3yasibHOTO HaOmonenus 1991 r. mo OmapoBy (1995 ¢ mononuenusmu) (n=10); (0) — HaIM
nanubie B 2012-2014 rr. (ana 10 camuos u 10 camok).

B nepuon rona, B HIOHe, Al CaMLIOB U CAMOK XapaKTepeH MOHO(Ma3HbINA THUII

akTHBHOCTH B TedeHHe cyTok ¢ 09:00 mo 20:00 (puc. 9, 6). B utone xapTuHa B 1eJIOM

COXpaHsiACTCA, HO Y CaMIIOB OTMCYACTCA APKO BBIpEDKCHHBIﬁ ITHK, KOTOpBIﬁ IMPpUXOIUTCA Ha

19:00 (puc. 9, B). B aBrycre y camIioB THUIl aKTUBHOCTH ABYX(a3HbIA, a y CaMOK —

MoHoda3Hbii (puc. 9, r). [1o cpaBHEHHUIO ¢ APYTUMU MECSIIaMU, aKTUBHOCTh 3HAYUTEIHHO
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Puc. 9. BHGHOpOBaSI CYTO4YHasd aKTUBHOCTb CaMIIOB U CaMOK B JICTHUH IICPHUOL:

a — Maii, 0 — UIOHb, B — HIOJIb, T — aBTYCT.

BBIIIIC, UTO 00BACHSICTCS aKTHBHBIM 3allaCaHHEM KOpMa. B CeHT}I6p€ B3POCJIbIC CaMIIbl U
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CaMKH, HAKOIIMBIOIHUC YIKC JOCTATOYHO XHpAa W CACIABIINC 3WMMHHUC 3aIllaCbl, YXOISAT B

CIIAAYKY. B atoT MNEprUOJg aKTUBHOCTD TCX B3POCJIbIX CAMOK, KOTOPBIC ITOCJIC JTAKTAIIMU CIIC HE

ycneinu Ha6paTI) MacCCy TCJjia U CACIATD 3aI1aChbl, d TAKIKC CCIrOJICTOK OYCHb BBICOKA.

B uenowm, 75% BpeMeHN aKTUBHOCTH CaMIIOB U 85% aKTUBHOCTH CAMOK IPUXOANIOCH

Ha CBCTJIOC BPCMS CYTOK. Pa3znuuus B aKTUBHOCTH B 3aBUCUMOCTH OT OCBCIICHHOCTH ObLIH

JIOCTOBEPHO 3HAYMMBIMHU (t-KpUTEpHM NI 3aBUCHUMBIX Tpyri; camibl: n=10; t = 3.5, p

<0.01; camku: n=10; t= 5.2, p <0.001).

OO61m1as TPOI0KUTEIILHOCTh BHEHOPOBOM aKTHBHOCTH COCTaBMIIA I camIoB 105 +

14 munyT, a s caMok 96 + 11 munyT (t=0,41; p=0.68), N3MEHsIsCh B OTAEIbHBIE THU OT ()

10 170 munyTy camiioB u ot 0 70 140 MmunyT y camok (puc. 10, a).

160
140
120
& 100 &
= )
E 80 °:’
* 60 - 3
40 -~
20 -
0 .
man UIOHb nIoNb aBryct  ceHTabpb .
Man NIOHb UIb aBrycr CeHTFI6pb
a B camupl B camKu 0 Ecamupl M CaMKu
12 Puc. 10. Iloka3zarenu CcyTOYHON aKTHBHOCTH
10 xoMmsKka Pannme. a - cpemHee BpeMsi BHEHOPOBOU
aKTUBHOCTU JUIA OJIHOM ocoOM 3a CyTKu; O —
a8 CpeIHEEe YHUCIO BBIXOJOB W3 HOPBI 32 CYTKH IS
%6 | OJTHOM 0coOM; B - cpeJiHEe BpeMsl OJHOTO BBIXOJa
z XOMSIKa U3 HOPBI 32 CYTKH.
%4 4 — aKTUBHOCTh XOMSIKOB B 90-X T.
5 | T-kpurepuit  CTbIOJEHTa. -  00CMOBEPHOCHIb
PA3IUYUL NO CPABHEHUIO C NPEObLOYUWUM MeCsayeM,
0 - ¥ p<0.05;, ** p<0.01 u *** p<0.001. -
Mai | MioHb  wionb aBYCT CeHTABPL |, pyogepHoCmb  paznutuil MexHcdy camyamu u
B M camupbl H camkun * %
camkamu 8 00Hom mecaye, *- p<0.05; **- p<0.01 u
*Ex_p<0.001.

bonee BbICOKas BHCHOpPOBAadA aKTHBHOCTbH CaMIIOB 00BICHSCTCS TEM, 4TO Yy CaMOK
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HU3Kasg aKTUBHOCThH B MEPUOJ JTAKTALIMY — U3-32 ATOTO Y HUX KUPOHAKOIICHUE U 3aI1aCaHUe
KOpMa HauMHAETCs MO3KE Ha OJIMH Mecsll. B uioHe—uiojie 0OTMeYaeTcsl JOCTOBEPHBINA pOCT
BHEHOPOBOU aKTUBHOCTH XOMSIKOB, IO CpaBHEHUIO ¢ MaeM (t= - 11,2; n=18; p<0,001). ITpu
TOM BpeMsl, MPOBEJCHHOE BHE HOPBI, OCTAETCS HAa CTAOMIIBHO BBICOKOM YPOBHE BILIOThH /10
3asieranus B crisuky (puc. 10, a). Ynucmo BBIXOIOB M3 HOP B TMOJIE Y CAMOK OOJIBIIE, YEM Y
camiioB (puc.10, 6), HO pU ITOM KaXAbIH BBIXO MeHee npoaokureneH (puc. 10, B), 4To,
B KOHEYHOM HTOT€, OTpa)kaeTcsi Ha XapaKTepe HCIOJIb30BaHUSI TEPPUTOPUM B pa3HbIE
NEPHUOJIbl AKTUBHOCTH.

NuTepecHo, 4To Kak MoKa3aau HalllW MOJIEBbIE NCCIIeIOBaHUs, TpoBeieHHbIE B 2016~
2017 rr. Ha JleBalIMHCKOM ILIaTO, MOKA3aTeJIM BHEHOPOBOW aKTMBHOCTH XoMsika bpanara
OKa3aJIUCh OYEHb OJIM3KKUMU C TAaHHBIMH MOJTy4€HHBIMU [ XoMsika Paanie. Mbl BuauM, 4T0
B YCJIOBHSIX HM3KON 00€CTIEUEHHOCTH 3€PHOBBLIMU KOPMaMH y JABYX OJM3KOPOJCTBEHHBIX
BUJIOB TUITbI CYyTOYHOW aKTUBHOCTH OUYE€Hb CXOXKHU.

Takum 00pa3om, OYEBHUIHO, YTO MPUUYMHOM W3MEHEHHS BHEHOPOBON aKTUBHOCTHU
xomsika Pagne, mo cpaBHeHuto ¢ 90-mMu rogaMu, B TMEPBYIO OUYEpEedb SBIAIOTCSA
U3MEHUBIIUECS KOPMOBBIC YCIOBUSA. XOMSKU B YCIOBHUAX AePUIIUTA BRICOKOKATOPUHHBIX
KOPMOB BBIHY>KJE€HbI MPOBOJUTH HAa IOBEPXHOCTH OOJIbIIE BPEMEHU U TOITOMY HX
aKTUBHOCTH BKJIIOYAET U JIHEBHOE BpeMs CyTOK. Kpome TOro, Ha MOBbIIIIEHHE aKTUBHOCTH
XOMSIKOB ~ MOIJVIa  OKa3aTh  BJIMSIHHUE  TaKKe  HEOOXOJUMOCTh  YCTaHABIMBATH

KOMMYHHUKAaTHBHBIC KOHTAKTLI B YCIIOBHUAX HU3KOH MJIOTHOCTHU MIOITYJIALINH.

['JIABA 7. XAPAKTEP UCITIOJIB3OBAHUSA TEPPUTOPUU XOMSAKOM PAJIJIE

B 90-x romax B ycloBUsAX OOMIIHSI 36pHOBBIX KOPMOB YHCIEHHOCTh XOMSIKOB ObLia
OYEHb BBICOKOM M JUIsl HUX Obljla XapakTepHa >KecTKasi UHIUBUIYaIn3alus TEPPUTOPHUH, a
paanyc aKTHUBHOCTH OTPAaHUYUBAICS WHANBUAYyaJIbHBIMU YYacTKaMHU, KOTOpbIE HE
IIEPEKPBIBAINCH U COCTAB/IM Ha MEXKEBBIX CKIOHax 160-175 M2, a ma c/x 40-45 m?
(Omapos, 1995). B Hacrosiiee BpeMsi B pa3peKEHHON  MOMYJSILUU, XOMSAKH CBOOOJHO

MNEePCABUIAOTCA 110 BCel TCPPUTOPHUH, HC OIpaHNYHBAA CBOIO AKTHBHOCTDL HEOOJIBIITNM
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yuyactkoM. Kak crenctBue, Iuiomnaab y4acTKOB OOMTaHUs, OLEHEHHAss CYMMapHO 3a TPH
JIETHUX MECAIA, YBEIMYMIACh U COCTaBWIA y camuoB 15674314 m? (n=13), a y camok
363+58 m? (U=37; n=14;p<0,05) (puc. 11). YuacTku 06MTaHMS CaMIIOB B OOJBIINHCTBE
cily4aeB MepeKpbIBatoTcs (B otinudne oT 90-X IT.), a y4acTKU OOUTaHUS B3POCIBIX CaMOK
M30JMpOBaHbl Apyr oT npyra. Koaddunuent nepekpriBanus ydactkoB odutanusi (KIIY)

ISt caMIloB paBHsuics B cpeanem 0,64 — 0,72, a nust camok 0,35 — 0,38. Taxkas ctparerus

acwrab: 1cm - 10Mm.
Pnonsa = 0.8ra

Puc. 11. YuacTtku oOuTaHus
B JICTHUH Mepuoja (CUHUM U
3€JI€HBIM LIBETOM
0003HAYEHBI Ui JIBYX
camMIlOB, a KpacHbIM |
PO30BBIM IIBETAMH JIJISI ABYX
caMOK B arpoyanamadTax
c.Mouwox 2012 r. B
KBaJ[paTax yKa3aHO YHCIIO
HOCEIIEHUN XOMSKaMU
HOPBI.

UCIOJIb30BaHMSI TEPPUTOPUM CaMLaMU M CAMKaMU C HEKOTOPBIMH MOJIU(DUKAIUAMU
XapakTepHa JUIT MHOTHX BHIOB cemeiicTBa xoMmsakoBbIx (Kapacesa, 1962; Thompson, 1982;
Bacunwesa, Cypos, 1984; Cokonos u ap., 1989; Cypos u ap., 1989; Propukos, 2003).

Kax mbI mpennonaraem, IpyrumM U3MEHEHUEM B COLMATBHOM MOBEJACHUN XOMSKOB 110
CpaBHEHMIO ¢ momyssnue 90-X rofoB, MOXKET ObITh yYBEJIMYEHUE KOMMYHUKAOEIbHOCTH
KUBOTHBIX. Tak, 4acToTa 3aX0/J0B B «4yXHE» HOPHI MOKA3bIBAET, UYTO OHA HE MPUBSA3aHA K
CE30HY CIapUBaHMsI, a COXpaHAETCs BBICOKO B TeueHue Bcero Jieta (puc. 12). Tonbko B Mae
U CEHTI0pEe YMCIIO0 TIOCEIICHU OBbLI0O MEHBINE: 3TH JBa Mecsia (BMeCTe) OTIMYAOTCS OT
tpex netHux: ANOVA, F=45.91, p<<0.01, a Tpu JneTHUX Mecsla MeXIy coboil He
paznuuatotrcs: ANOVA, F=1.14, p=0.322. CnenoBaTenbHO, pa3peKeHUE MOMYISIUN
MIPUBEJIO K POCTY YKCIIa KOHTAKTOB MEXAY 0cobsimu (puc. 12).
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Jara
Kaxk IIpaBHJIO, OAHY HOPY OJHOBPEMCHHO HCIIOJIB30BAJIM PA3HOIIOJBIC ocoOH.

Hawnbomnpmras npoaomKuTeIbHOCTh HAXO0XKICHNUS] B OJTHOW HOpe OTMEYEHA B HaJaJie JieTa B
nepuoJ roHa XoMskoB (puc. 13). Cityyau COBMECTHOTO MCIOIB30BAHUS HOP OJHOMOJIBIMU
0CO0SIMHM B TEUYECHHE BCETO TMEPHOJia aKTUBHOCTU PETUCTPUPOBAIUCH OYCHb peako. Takoe
pe3Koe yBeTUYEHHUE YHCIIa COIMaTbHBIX KOHTAKTOB, OUYE€BHJIHO, CBSI3aHO C HEOOXOAUMOCTHIO
MO/JIEPKUBATh KOMMYHHKATHBHbIE KOHTAKTHI B YCIOBUAX HU3KOW YUCICHHOCTH U TOUCKOM

0osee OOTaThIX KOPMOBBIX YTOIMIA.

40
—_—
2 30 T
& 20 Puc. 13. CyrtouHas u ce30HHasi JAMHAMHKA
=) COBMECTHOTO MpeObIBAHMS CAMIIOB U CaMOK B
é 10 onHoit Hope (2012-2013rr.). Tect Manna-
*) _ p<
o  mm  mim Yutau, (*) — p<0.05.
NKOHb Nb aBrycr
Mecsiipl

3AKJIIOYEHUE
Hame uccnenoBanme no3Bonmmio 3aKI0YUTh, 4TO XOMsK Pagne B [opaom Jlarecrane
0Ka3aJcsi B KPUTUUECKOM CUTYAIUU M3-32, IPEKIE BCErO, CMEHBI KYJIbTYPhI 3€MJICICIUS U
’KECTKOH 3aBHCHMOCTH BHJIa OT OOJIMTaTHOM 3MMHEHN crstukd. OTMEUYEHHBIC U3MEHCHUS B
OMOJIOTHH BHJIA SIBISAIOTCS PE3YyJIBTaTOM KPYIHBIX MOBEAECHYECKUX U (HU3UOIOTHUUECKUX
nepecTpoeK HEOOXOMUMBIX ISl KOMIICHCAIIMN 3THX HW3MeHeHu. [IpenmaraeTcs n3MEeHUTh

IPUPOAOOXPAHHBIN CTaTyC BUAA. B KauecTBe peKOMEHJALMU ISl COXPAHEHHsS XOMsKa
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P aJIAC ITOJIC3HO OTKA3aThbCA OT IIPAKTHUKH KapJAWHAJIbHBIX CMCH CUCTCM 3CMJICIIOIIB30OBAHUA.
910 CIIpaBCIJIMBO U JJIsSI MHOTHUX APYI'HX BHUAOB MIICKOIIMTAIOIINX, HMCIOIIHUX FJIY6OKYIO

CIICIUAIN3alINI0 KaK K CCTCCTBCHHBLIM YCIOBHAM, TdK U K aHTPOIIOI'CHHBIM YCJIOBUSIM.

BBIBO/IbI

1. CocrosiHue momynsanuu XoMsika Paane B TeppacHbIX arponanamadTax TOpHOrO
Jlarectana 3aBUCUT OT OOECIEYEHHOCTH BBICOKOKAJOPUHUHBIMH 3€PHOBBIMU KOPMaMH.
3amellieHue 3€pHOBBIX KOPMOB B arposianamadrax HHU3KOKaJOPUWHBIMH OBOIIHBIMU
KOpMaMU TPHUBOAUT K PE3KOMY CHUKCHHIO TUIOTHOCTH TOMYISIUU W (PparMeHTaluu
apeaja.

2. Jlna xomsika Pamnme xapakTepHO Haimudue OONWTaTHOM 3WMHEN CISTYKH CO
3HAYUTEIBHBIM CHIDKEHHEM Temneparypsl Ao +1 — +3°C, ¢ MakcuMajabHBIM HEPUOAOM
CIIIUKM J1I0 8 MecCSleB U C MPOAOKUTENIbHBIMU [EPUOJIaMH TUIOTEPMUU U
KpPaTKOBPEMEHHBIMH NIEPHOAAMU HOPMOTEPMHUH.

3. ObOnurarHasi crsiuka 3alKChIBAETCS HA pe3llaX B BUAE CEpUU OOJee YETKUX U
OJTU3KO PaCHOJIOKEHHBIX MPUPOCTOB, KOTOPHIE COBMHAAAIOT MO MPOAOHKUTEIBHOCTH C
NEpUOJaMHA HOPMOTEPMHM, 4YTO MOXXHO HCIIOJIb30BaTh JUIsl OINHCAHUS Xapakrepa
POTEKaHUs CIISTYKU IO My3elHbIM oOpa3uaM. [1o 3TuM gaHHBIM BpeMs yXo/a B CISIUKY U
BBIX0/Ia U3 HEE HE M3MEHUJIUCH IO CPaBHEHUIO ¢ 90-MH rogamu.

4. CokpamieHrue IOCEBOB 3E€pHOBBIX M IIOCIIENYIOIIEE CHM)KEHHE YHCIEHHOCTH
IPUBOJUT K U3MEHEHUIO ABYX(a3HOro TUIA CYTOUYHON aKTUBHOCTH Ha MOHO(A3HBIN C
AKTHUBHOCTBIO B JIHEBHBIE YAChl, YBEIUYEHUIO BPEMEHU BHEHOPOBOUW aKTHBHOCTH, YHCIIA
BBIXOJIOB U3 HOPbI U BPEMEHU OTAEJIBHOTO BBIXOJA XOMSKA U3 HOPBI.

5. Benen 3a cokpallleHHeM MOCEBOB 3€PHOBBIX U YMEHBUIEHHUEM UX JIOJU B 00IIEM
00beMe MOCEBOB MPOUCXOIUT YXYALICHUWE YCJIOBUM >KWU3HM BHJA, YTO HPUBOIUT K
WU3MEHEHUIO Pa3MEPOB YUACTKOB OOMTAHUS U CTEIIEHU UX NEPEKPHIBAHUS IO CPABHEHUIO C
90-Mu rogaMu, a CUCTEMa HOP U KOMMYHUKAILIU UCIIOJIb3YETCS COBMECTHO HECKOIBKUMU

COCEIHUMH OCOOSIMHU.

23



BaarogapHocTu. ABTOp BBIpaXKaeT riryO0Ky0 01arolapHOCTh CBOEMY HAYYHOMY PYKOBOIUTEIIO
K.3. OmapoBy 3a 11leHHbIE COBETHI U pEAAKTUPOBAHUE TEKCTA TUCCEPTALMH, @ TAKKE BCEM COTPYIHUKAM
naboparopuu sxosioruu KUBoTHbIX [IWMBP JIOUI] PAH u corpynaukam U195 PAH 3a nposiBieHHBIH
MHTEpeC K JaHHOo# padore. OtaensHas onarogapHocts A.B. CypoBy, M-P.JI. MaromenoBy, I1. @puTie,
H.IO. ®eokrucrosoii, M.B. Ymaxkosoii, I'.A. Knesezans, [I.B. [lerposckomy, H.C. [lonmnasckoii, H.A.
[unanoBy, A.B. Habosckomy u A.O. OmaeBy 3a OKa3aHHYIO IOMOIIb M MOAJICPKKY Ha Pa3IUYHBIX
dTamax BHINOJIHEHUs auccepranui. OTAenbHy0 06JaroapHOCTh MPUHOCUM BCEM KUTEISIM cera Mouox
3a 100porKenaTebHOe OTHOIICHHE M TIOHMMaHUe BaXKHOCTH ITPOBOIMMBIX HccienoBanuil. McenenoBanus
ObLTH TTO/Iep kKaHbl U pruHAHCHPOBATUCH TpaHTOM PODU: No 12-04-90845-mom_pd Hp 1 Ne 13-04-90769

MoJI_pd Hp.

CIIUCOK PABOT, OITYBJINKOBAHHBIX 11O TEME JIUCCEPTAIIUU
CraThu B peLIEH3NPYEMbIX KypHanax u3 cnrcka BAK:

I. Ymakosa M.B., Omapos K.3., Cypos A. B., ®putume I1., Yynkos M. M.-P.
Brnusaue xapakTepa 3eMIICMIONIB30BAHMSI HAa COCTOSIHME TMOMyJsiuii xomsika Panne
(Mesocricetus raddei avaricus Ognev et heptner, 1927) B Jlarecrane // BecTtHuk
JHarectanckoro HayuyHoro 1ientpa. — 2010. - Ne 38. - C. 31-38.

2. Kuee3anb ' A., YuiakoBa M.B., HynkoB M.M., ®eoktucrora H.1O., Cypos
A.B. 3amuce 3uMHe CIIsTYKY HA TOBEPXHOCTH pe31oB XxoMsika Pagne (Mesocricetus raddei)
// 3oomornueckuit xypHai. — 2012, — T. 91. — Ne6. — C. 714-720.

3. YynkoB M.M., Ymakosa M.B., Omapos K.3., Cypo A.B., Munaes A.H.,
@punme I[1. Meronbl U MOAXOABl K H3YUYEHUIO AKTUBHOCTH M TMPOCTPAHCTBEHHOU
CTPYKTYpbl XxoMmsika Panne (Mesocricetus raddei) // BectHuk JlarecTaHCKOTO Hay4HOTO
neHtpa. - 2013. - Ne 51. - C. 73-77.

4. YynkoB M. M., Ymakosa M. B., Omapos K. 3., Cypos A. B., ®putie II.
N3meHenne crtepeoTHNa TOBENCHUS M UCIOJIB30BAHHS TEPPUTOPUU TPH CHUKCHHUH
IJIOTHOCTHU MOMYJISIIUK Yy XoMsika Panne — Mesocricetus raddei (Cricetidae, Mammalia) //
[TOBOJIKCKUHM 3KOJIOrMYECKUil )KypHAIL - 2014. - Nod. - C. 642-649.

5. Fritzsche P., Chunkov M.M., Ushakova M.V., Omarov K.Z., Weinert D., Surov
A.V. Diurnal surface activity of the Ciscaucasian hamster (Mesocricetus raddei) in the
field // Mammalian biology. — 2017. - 85. — P.1-5.

6. Knesezanb ' A., UynkoB M.M., Illenotkun J[.B., Omapos K.3. 3anucey 3uMHei
CISTYKM Ha TOBepXHOCTH pe3noB xomsika Pamae (Mesocricetus raddei, rodentia,
cricetidae) u3 Jlarectana // 3oonoruueckuii xxypHai. —2018.-T.97.-Ne 5. - C. 591-598.

7. Zaytseva E. A., Chunkov M. M., Omarov K. Z. Hibernation Records on the
Incisor Surface in the Turkish Hamster (Mesocricetus brandti) (Rodentia, Cricetidae) //
[ToBomxckuii s3konoruyeckuii xxypHai. —2020. —Ne 1. — C. 44 — 51.

Cratby B COOpHUKAX U TE3UChl KOHPEPECHITH:

1. Omarov K.Z., Surov A.V., Ushakova M.V., Chynkov M. M-R., Ryurikov G.B.
The status of the population and character of the usage of the territory by hamsters from
the genus Mesocricetus in the conditions of reduction of sowings in Mountainous Dagestan
/I Proceedings of the international conference "Biological diversity and conservation
problems of the fauna of the Caucasus". Yerevan: «KACOI'MIK», 2011. P. 220-223.

24




2. Ushakova M.V., Surov A.V., Chynkov M. M-R., Omarov K.Z. Hibernation of
ciscaucasian hamster (Mesocricetus raddei) // Tam xe. P. 303-305.

3. YynkoB M.M., Ymakosa M.B., Omapos K.3., CypoB A.B. Ponp miotHocTH
NOMyJSIUU B (DOPMHUPOBAHUU TPOCTPAHCTBEHHO-ITOJIOTUYECKON CTPYKTYPHI ~ XOMSIKA
Panne (Mesocricetus raddei) B arpomannmadrtax I'oproro Jlarecrana // 111 Hayd. xoHQ.
"[loBenenne w TMOBeIEHYECKas OKOJOTUS  MJieKonmuTalmux". Mar-1el  KoH.
UYepnoromnoska - M.: ToBapuiectBo HayuHbiX u3ganuii KMK, - 2014. - C. 141.

4. Fritzsche P., Ushakova M.V., Chunkov M.M., Omarov K.Z., Weinert D and
Surov A.V. Daily activity patterns of hamster species differ in the laboratory and the field
- new data from Mesocricetus raddei // 14" Rodens et Spatium. International Conference
on Rodent Biology. - Lisbon, 2014. —P. 141.

5. UynkoB M.M., YuiakoBa M.B., ®pune [1. CpaBHUTEIbHBIN aHATU3 CYTOYHON
aKTUBHOCTH XoMsika Pagne (Mesocricetus raddei) B ipupojie U 1a00paTOPHBIX YCIOBUAX
// Mat-nbl KOH}. «AKTyanabHbIE MPOOJIEMBI IKOJOTHH U HBOJIIOIHUH B HCCICIOBAHUH
MOJIOJIBIX YUYEeHBIX». — MockBa, 2014. — C. 216-217.

6. YynkoB M.M, Ymakoa M.B, Omapos K.3, Cypos A.B. Ctpykrtypa 3emnenenus
B ['opHom [larectane kak (pakTop yCTOWYMBOCTHU MOMYJISAIIUNA XOMIKOB poaa Mesocricetus
// Mexn. cosem. «Tepuodayna Poccun u compenensubix Tepputopuin» (X Coezg TO
PAH). - M.: THU KMK, 2016. - C. 454.

7. UynkoB M.M., Omapos K.3. Cyrounast akTuBHOCTB XoMsika Panne (Mesocricetus
raddei) B I'opaom Jlarecrane // Mat-iibl H. KOH(}. «AKTyaJIbHbIE BOIIPOCHI COBPEMEHHOU
3oos0ruu u 3konorun". - Ilensa: M3marensctso 11TV, 2016. - C. 110.

8. UynkoB M.M, OmapoB K.3. CocrosHue momyJsiuii U OCHOBHBIE (PaKTOPHI
JIETIPECCUU YUCIIEHHOCTH XOMSKOB poaa Mesocricetus B I'opaom [larectane // Mar-mbl
koH.«buopaznoodpasue Kaskasa u FOra Poccun». Maxaukana: JII'Y, 2017. -C. 530-534.

9. YynkoB M.M, Omapor K.3. PuTMm CcyTOYHON aKTMBHOCTH CaMIIOB U CaMOK
xomsika Pamgne Mesocricetus raddei avaricus B BECEHHE-JIETHUW TEpPUO]] B
arpomagamadrax ¢. Mouox ([larectan) // buonorunueckoe pasnooopasue Kaskaza n FOra
Poccun. Maxaukaia: UI1D, 2018. - C. 526.

10. YynkoB M.M. BnusiHue xapakTtepa 3e€MIIEHOJIB30BAHUS HA TMOIMYJISIUIO
xomsika Pamne (Mesocricetus raddei avaricus) Bo BryTtpenneropunom [larectane //
MexpernoHanbHasi Hay4yHO-IIpaKTH4ecKasi KoH(pepeHIus « AKTyanbHbIe TPOOIEMbI 0CO00
OXpaHsAEMbIX IPUPOAHBIX TEPpUTOPHIY. - Maxaukana, 2018. C. 310.

25



