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AHHOTaAUMNA:
B CTaTbe pacCMaTpMUBaloTCA OCHOBHbIe 2/1eMEeHTbI
MOHATUINHOIrO annapaTa W Jpyrve acnekTbl TepMobuonoruu

penTuini, KOTopble Heobxoaumo YYUTbIBATb npu
paccMoTpeHun npobneMbl KX TepMasbHbIX agantauui. B
cTaTbe onpepneneHsbl pasnuyuns Mexnay NOHATUAMU

«Tepmobuonornyeckne  ocobeHHOCTU» U «TepMaJsibHble
ajanTaunm», KOTopble B IMTepaType 4acTo UCMOJIb3YIOTCA Kak
CUHOHMMBI. [ToKa3aHo, 4TO B afanTaunm penTuiani K BHEWHNM
yCNOBUSAM 6onbLioe 3HaYeHune nveet KOMMJieKc
TepMoU3nN0IOr N4eCKnX rnokasaTtenen " peakuumn,
onpenensawwmnn ycnoBma peannsaunm rMoJIHOM aKTUBHOCTW.
CBA3b  MexAay TepModU3NOIOrn4eckKuMn  MnokasaTensamm
penTuaui, ONUCbIBAKWUMN YC/I0BMSA peanu3aumm MnoJIHON
AKTUBHOCTU, N XapakKTepUCTUKaMN NPUPOaHbIX YCJ0BUN cpeabl
He Bcerga OAHO3HayHa. Mexay HMMKM CywecTByeT BaXKHbIN
MoCpegHUK - CUCTeMbl MOBeLeHYeCKom N (U3MoNornYeckomn
TepMmoperynaumm -  KOTOpPbIA  CYWeCTBEHHO  HapylwlaeT
OOHO3HA4YHOCTb 3TON CBSA3WN. bnaropaps cuctemam
Tepmoperynaumn (B OCHOBHOM MoOBefeHYecKon) Me3odusbl
MOryT yCnewHo obnuTaTb B permoHax € XXapkuMm KJMmMaToM, a B
XOJIOAHbIX KAMMaTax MOryT >XWUTb pPenTuInK, KOTOPbIM
perynspHo Heobxoamm Harpee Tena go 30-34 °C.
AHann3npyeTcs 3HayYeHWe NOBEAEHYECKNX PerynsiTopHbIX
peakuun, (GU3NOJOrMYEeCKNX TeMmnepaTypHO  3aBUCUMBbIX,
TEepMOperyampyrowmx wn TepMoperyimpyeMbiXx peakuum B
KOMMJIEKCE TepMaJibHbiX ajanTauunm penTtuamin. [loka3aHo
KJI04EBOE 3Ha4YeHMe KOMMJieKca TepMOMU3NOTIOrNYecKux,
CTabunbHbIX (HEUM3MEHHbIX HWU reorpadunyeckn, HU CE30HHO),
TepMoperynmpyoLwmnx nokasaTtenen romeocTasa
(b1M3mnonoro-s3Konorn4yecKonm MaTpuLbl) B agantaumm penTuann
K NpPUPOOHO-KINMATUYECKUM YCJ/IOBUSM PErnoHoB obuTaHus.
OnuncaHbl MeXaHN3Mbl hopmMupoBaHus
MPOCTPaHCTBEHHO-BPEMEHHbIX CTPYKTYP CYyTOYHON 1 CE30HHOWN
AKTMBHOCTUN N PErynpoBaHnsa dHOOMeHHbIX CE30HHbIX LUKII0B
NMATaHUA N pa3MHOXeHUs. ToKaszaHo, YTO WMHAMBUAYaAJIbHbIE
ajanTtaumm K yCJ0BUAM TepMasbHOW cpefbl MPOUCXomAT Yy
penTuani NpenMyLWecTBEHHO He 3a c4yeT MoAudumkaumu
TepMoM3NONOrn4eCcKnNX XapakTepnucTuk, a 6narogaps TOHKOM

NnoAcTpoike NPOCTPaHCTBEHHO-BPEMEHHbIX CTPYKTYP
CYTOYHOW N CE30HHOWM aKTUBHOCTU C MOMOLLbIO MOBEAEHYECKNX
perynsTopHbIX peakuui, MO3BOJIAOLLNX COXPaHUTb

HeM3MeHHbIMW  roKa3aTenn romMeocTasa, Bxogdwme B
KOMMJIeKC (U3NO0JI0r0-3KON0rn4eckon matpuubl. lpn 3TOM
OCHOBHaf 3ajaya UHAUBMAYaIbHbIX TepMasibHbIX agantaunm -
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COXpaHeHVe nokas3aTefnien TepMaJibHOro roMeocTasa B pa3HbIX
ycnosuax cpedbl. B un3yyveHnn Tepmobuonornm penTtuauni
npepnaraeTcs CMEeHNTb aKLUeHT C nccnenoBaHus
NAAaCTUYHOCTM  TEPMOOMONOrNYeCKUX  XapakKTEepPUCTUK  Ha
n3yyeHme CTabumabHOCTM BUAOCMELUEPUYHOrO  KOMMJEKCa
dU310S1I0r0-3K0JI0rM4ECKON MaTpuLbl U MPUEMOB COXPaHEHUS
3Ton cTabunbHOCTN B pa3HbIX YCI0BUAX Cpeabl.

© 2015 MeTpo3aBOACKNIA FOCYAAPCTBEHHbIN YHUBEPCUTET

PeueH3eHT: B. K. [0/10BaHOB

Mony4yeHa: 18 anpens 2015 roga Ony6bnukoBaHa: 28 anpens 2015 roga

B nutepaType nmeeTcs 60sbLwIoN 06BbeM MaTepurasioB, OMUCIBAOLLNX pa3iInyHble CTOPOHbI afanTaunm
penTunnMin K TeMnepaTypHbIM YCI0BUAM cpefbl. B cBoe BpeMs 6b1n10 ony6/1MKOBaHO HECKOJIbKO KPYMHbIX CTaTeln
n ceBonok no atonm Teme (Cowles, Bogert, 1944; Brattstrom, 1965; Tempelton, 1970; Cloudsley-Thompson, 1971).
Ha Tom 3Tane nccnefoBaHMin OHW Kacaanucb B OCHOBHOM (DEHOMEHOJIOMUMN SIBJIEHNS - YACTO ONMcaTesIbHbIX
MPU3HaKOB, KOHCTATUPYIOLLNX HEKOTOPbIE BHELLIHNE NPOABAEHUA TEPMOPETYNALMN PENTUSINNA, HO B KOTOPLIX He
OblIN YYTEHbl SHAOMEHHbIE XapaKTEPUCTUKIN, CBSA3aHHbIE Y MPECMbIKAIOLLNXCSA, B HaCTHOCTU, C MEXaHU3MaMun
perynauum TemnepaTtypbl Tena. Takoe onncaHve agantaunm penTuinii, KOHeYHO, MMeeT NpaBo Ha
CylLlecTBOBaHME, HO OHO MaJio MOMOraeT B MOHUMaHUN TepMObNONOrUn STUX XXUBOTHBIX.

HeckonbKo neT Ha3af BbllWla KHUra, NoCBsALLeHHas HenocpeACTBEHHO TenJoBbIM afanTaunamM penTuimmn
(Angilletta, 2009). B Hen noapobHO paccMaTpUBalOTCA BOMPOChI, CBA3aHHbIE C TEMMNepaTypHON N3MEHYMBOCTbLIO,
YyBCTBUTEJIBHOCTbIO, TEPMOpPErynsaLnen, akkimMmaumen, kKoagantaunamm, asosoumen TepmMobrnonornyeckon
cepbl, CPaBHUBAIOTCA pa3/INYHble MaTeMaTUYeCKne Moaenu, onucbiBaoLe pasHble CTOPOHbI TeMnJ10BbIX
ajanTtauui, n T. n.

B nocnenHee BpeMs B inTepaType CTaau BCTpevaTbCs ABa TEPMUHA, ONMCbIBaloWMe CTENeHb NPOABAEHHOCTH
TepMoperynaunm y penTuinui n/unm gopmel UX agantaumn K TepmMasibHbIM YCoBUAM cpefbl: thermoregulators
(TepMoperynaTopbl - XXUBOTHbIE, KOTOPbIE aKTUBHO U 3(PEKTUBHO perynmpyoT TemnepaTypy Tena) u
thermoconformers (TepMOKOH(OPMeEpPbI - XXUBOTHbIE, KOTOPbIE HE MPOABAAIOT aKTUBHbLIX YCUIMA NO PErynaumm
TeMnepaTypbl Tefa, T. . onepaTMBHaA TeMrnepaTypa NoYTU COBMajaeT C peasbHON TeMnepaTypon Tena
XKMBbIX XXMBOTHbIX B AaHHbIX ycoBuax. OnepaTneHas TeMnepaTypa - TemnepaTypa Tena, kKoTopas
yCTaHaB/MBaEeTCHA KaK MposiBieHNe «TepMaslbHOro paBHOBECUA» MeXAY TEeJIOM XXUBOTHOIMO U «TepMaJsibHbIM
(hOHOM>» Ccpenbl B C/lyyae, ecnn Bbl Y XXKUBOTHOIMO HE CYLL,EeCTBOBAJIO HUKAKNX MPOSABAEHNA (hU3NONOrNYeCcKon 1
nosegeH4Yeckon Tepmoperynsauun. Hanbonee npaBuabHO 6b1s10 661 ONpefenaTb ee Kak TeMnepaTypy MepTBOro
Tena, NOMELLEHHOro B Ty XXe cpefy, rAe HaxXoAUTCS N XXMBOE XXUBOTHoE. Ho Ha NpakTuKe, Mo NOHATHbLIM
npuynHam, ee onpeaensioT He Tak, a Kak TeMnepaTypy MakeTa TeJjla XXMUBOTHOro, CAEMIaHHOIr0 B HaTypaJibHYO
BEJIMYMHY M3 cneunasbHo nogobpaHHbIX MaTepranos, CXOOHbIX MO TEMJIOEMKOCTU U TEMJIONPOBOAHOCTHY C
TesI0M XXNBOTHOMO, 4YacTo - U3 Meaun u ee cnnasoB (Bakken, 1992; u MH. gp.). Opyrumum chosamu, TemrnepaTtypa
Tefla B 3TOM CJlydae NpakKTUYeCKU NacCUBHO crefyeT 3a TeMnepaTypamu cpefbl. Hy>KHO Npu3HaTb, 4TO
OTHOCUTESIbHble TEPMOKOH(OpMepbl cpeaun penTunuin, 6esycnosHo, cyuecTsytoT (Alcala, Brown, 1966; Hertz,
1974; Huey, 1974; Huey, Webster, 1976; Rand, Humphry, 1968; Ruibal, 1961; Ruibal, Philibosian, 1970;
Stebbins et al., 1967; n gp.). HO OHN NMEHHO OTHOCUTESIbHbIE, MOCKOJ/ILKY, Yalle BCero, Takme Buabl NOYTH He
perynmpytoT TemnepaTypy Tena B rpaHuLax Tex AnanasoHoB TeMnepaTyp, B KOTOPbIX OHM OKa3biBalOTCA B
NPUPOAHbLIX YCNIOBUAX U KOTOPbIE MPY 3TOM MOYTM COOTBETCTBYIOT SHAOMEHHO NOoTpebHbIM TeMnepaTypam Tena
OaHHbIX BUOOB PENTUINN, N/UNN GUHaMUKa TeMnepaTyp cpenbl obecrneymBaeT 3HAOreHHO NOTPebHyo
OVHaMUKy TeMnepaTypbl Tena 6e3 akTMBHOrO NPUMEHEeHNs cneumabHbIX MeXaHN3MOB ONepaTUBHON
perynaumm (onepaTuBHbIA - MPUCNOCOBNEHHbIN A5 NPaBUIbHOI0 1 BbICTPOro MPaKTUYECKOro BbIMOJIHEHUS Tex
W NHbIX 384384, YMEIOLWMA CNPaBasaTbCA C MPaKTUYECKMMN 3adavaMn - TONIKOBbIN C10Bapb..., 1938). Cam dakT
TOro, 4TO TEPMOPErySLNOHHbBIE PeaKLNM y HAX He BCeraa 4eTko HabnofaTcs, - 3TO He NposBAeHne
OTCYTCTBMS TEPMOPErYIALUN NN HAJINYNA KaKoro-To cneunduyeckoro ee MexaH1msMma, a nub 6onbluas nin
MeHblUas CTeneHb pefyKunmn CyLecTByoLero, CTaHAapTHOro MexXaHM3Ma TepMoperynsaumm, cea3aHHas ¢
ocobeHHoCTAMU hU3NoNornm n obMTaHMEM B TPOMUYECKMX KNMMaTax, rae TeMmnepaTypbl Cpefbl HE ONyCcKaloTCA
CJ/INLLKOM HW3KO U/UN HE MOOHNMAIOTCS C/INWKOM BbICOKO U FAe Ce30H TaKMX «TensbiX» yC/0BUA UMEET B roay
60/1bLUYI0 NPOAO/IKUTENBHOCTL (TEMbIA CE30H C TEMMepaTypamMmu 0Koso 28-32° ANIMTCSA NPaKTUYECKM BECb
rona).

KpoMe Toro, ncrnonb3yeTcs elle ofHa Napa TepMUHOB: thermal specialists (penTunun, KOTopble Yaep>XnUBatoT
TeMrepaTypy Tesla B Y3KOM Anana3oHe; 6/1M3K0o K MOHATUIO «CTEHOTepPMbI») U thermal generalists (pentnnun,
TeMnepaTypa Tesla KOTOPbIX HAXOAUTCA B LUMPOKOM AMarna3oHe, T. €. OHN He TakK YeTKO peryampyloT
TemnepaTypy Tena; 6/1M3K0 K MOHATUIO «3BPUTEPMbI»). OOHAKO U 3TO pa3feneHne He AaeT CKOJib-HUbyab
Ba>XHOM MHMOPMaLNK, NOCKOJbLKY ecsin, HanpuMep, ABa pasHbiX BUA4a PenTuiInm yaepxunsatwT TemnepaTypy
Tefla B AOCTATOYHO Y3KOM Anana3soHe, HO AeNaloT 3TO 3a CHET CUJIbHO pa3/inyatoWwmnXcs 3HA0MeHHbIX
MexXaHWU3MOB Uan BCeACTBUE TOro, 4HTO TeMnepaTypbl cpelbl B MecTe 06MTaHUa noaBep>KeHbl CNabbiM
KonebaHuaM, TO 3TU CMTyaLUN Hafo YeTKO pasnmyaThb.

HecmoTpsa Ha 6onblioe KonnyecTBo Nybankaumiin, Kacalowmxcs TepMasbHbIX aganTaunin penTuianim, Ham
Ka>XeTCsa BO3MOXHbIM U HeobxoAnMbIM eLle pa3 0bpaTuTbCcsa K 3To TeMe. PaccMaTpuBas cnocobbl agantaumm
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NPecMbIKaLWUXCA K TepMaJibHbIM YCNOBUAM, BaXKHO, BUAUMO, Y4eCTb, KpOMe MpoYvero, SHA0reHHble
XapaKTePUCTUKN 3TUX XXUBOTHbIX, CBA3aHHbIE, B YaCTHOCTW, C TepMoperynsaumnen, Bo BCe CJ0XKHOCTU UX
BHYTPEHHUX N BHELLUHUX B3aMOCBA3eN. BoisBneHne obLwmx 3Konoro-gpunsnonornieckux n
h1310JI0r0-3KONOrNYECKNX 3aKOHOMEPHOCTEN MO3BOINT ONMMCaTb MEXaHM3Mbl 3TUX afanTaunun, a y)Ke Kak
cnefcTBue - co34aTb €CTEeCTBEHHYO (P3MO0JS1I0r0-3KOJI0rMYeCcKyo MoAesb agantaumm penTuianm K
TeMrnepaTypHbIM YC/OBUSAM, T. €. BbISIBUTb OCHOBHbIE MYTN ()OPMUPOBAHNSA U Pa3BUTUSA ITUX afdanTauuni.
MaTepunanom Ana OaHHOW CTaTbW CAy>XaT pe3y/ibTaTbl COpokKasneTHen paboTbl No TepMmoburonornm penTuanin
(YepnnH, 1989, 2012a, 2014). C6op NepBUYHON MHOPMaLIMN B MOJIEBLIX YCOBUSAX NPOUCXOANIT B MYCTbIHAX U
ropax CpegHen A3nun Ha TeppuTopmusax 3anoBefHNKoOB - baaxbizckoro (KyLuka, oxxHaa TypkMeHus),
PeneTekckoro (BocTouHble KapakyMmbl, TypkmeHus), CioHT-Xacapaarckoro (Kapa-Kana, 1oro-zanagHas
TypkmeHus), KyrutaHrckoro (xpebet KyrutaHr, to>xHaa TypkMeHus), Kbi3blJIKyMCKOrO (BOCTOYHbIE
Kbi3blnikyMbl, Y36eknctaH), HypaTuHckoro (HypaTuHcknn xpebeT, Y36ekncTaH), BO MHOTMX APYrnX To4Kax - Ha
KpacHoBoACKOM naTo (3anafHas TYpKMeHUs), B OKPeCTHOCTM o03epa Anpapkysb (Y3bekuctaH), Ha xpebTte
BabaTar (Y36ekucTtaH), Ha F'mccapckom xpebTe (Y36ekncTaH), B OKPECTHOCTAX U Ha TeppuTopumn rop. TallkeHTa
(Y36ekncTtaH), Ha xpebTe KoneTaar (toxxHas TypkMeHus). Takxe nccienoBaHusa BEINCb B APYTrMX MPUPOAHbIX
30Hax: B JleHnHrpagckon obnactun (Ha Kapenbckom nepelwlerike), B Kapenuu (3anoseaHnk «Kueay»), Ha
ocTpoBe KyHawunp (JanbHuin BoCcTok), a Takxke B 6onoTax aenbThl pekn Muccucunm (wtaT JlymsmaHa, tor CLUA),
B HU3WHHbIX TPOMUYECKNX NeCaxX HaLUWOHaNbHOro napka «YaXKyH-KynoH» (3anafHas OKOHEYHOCTb OCTpOBa fBa
n 6nmsnexalume ocTtpoBa, MIHAOHe3uns), B rOpHbIX lecax y noc. Cute-M'yHYHr (ceBepo-3anafHas 4acTb 0. fBa,
NHpoHe3ns). B nonesBbix ycnoBusx 6bina nccnenosaHa tepmoburonornsa 50 Buaos pentuani ayHbl ObiBLLIErO
CCCP 1 8 Tponuyecknx Buaos. PaboTbl MpoBOANNNCH B Te4YeHMe 22 NOJIEBbIX CE30HOB (B 06LLEeNn CNOXKHOCTH
6onee 40 mecsaues). Cepum N3MepeHNn Mo Ka>KAoMy N3 N3yYeHHbIX BUAOB B 3aBUCMMOCTW OT UX AOCTYMHOCTHU
cocTaenanm ot 30-40 OO HECKOJSIbKNX COTEH. B 0TAEeNbHbIX C/y4asx YNC/I0 U3MEepPEeHNIA MOrJ10 NMpeBbiwaTb
ThicA4y. B 06wen cnoxHocTun 6biin o6paboTaHbl MaTepuansl 6372 BCTpeY penTuaunii pasHbiX BUAOB B NMpMpoae,
6onee 20000 nsmepeHuii cpenbl 1 Tena PenTUANN NpPY 3TUX BCTpevax 1 0koso 90000 n3MmepeHnn, noayHeHHbIX
Ha HaWMX MEeTeopPOoJIOrMYeCKNX MaoLanKax.
Bonee 250 3k3eMNAapoOB NOMMaHHbIX B pa3Hoe BpeMSs penTUanin MHTepecyowmnx BUA0B NPUBO3UIN B MeCTa,
rae BO3MOXHO Obls10 MX YAOBAETBOPUTENIbHO COAep>XaTb B HEBOJIE, C HUMU MPOBOAUAMN CrelnasnbHble
nccrnenoBaHua no tepmobuonornn. TakuMm MectaMm B pasHoe BpeMs bbb TeppapnyMHblie oTAeNbl
JleHVMHrpaackoro n TawKeHTCKOro 300napkos, 3oos0rmdecknii MHCTUTYT AH CCCP, repnetapun AO3T
«BrnonpenapaTt» 1 goMallHMe TeppapuyMbl B CaHKT-leTepbypre.
Kpome Toro, B Te4yeHune 6onee 30 neT B 3TUX OpraHmM3aumnax Mol Benu HabnwogeHus 3a apyrumun
CcoAep>XaBLWMMUNCS B HEBOJIE BuAamu pentunuii dayHol bbiBlwero CCCP - 3a 63 Bugamu (6onee 2,5 Thica4yn
3K3eMnasapoB), U3 KoTopbix 38 BUAOB 3Men (13 BMAOB A40BUTKIX), 20 BUOOB Awepunl, U 4 BUAa Yyepenax, a
TakxXe 3a 115 Tponuyecknmm sngammn (okosio 760 ak3emnaspamu), BKato4as 6 BUAOB CyxonyTHbIX 1 11 Bnaos
BOASHbIX Yepenax, 9 BMaoB Kpokoannos, 44 supa awepuu 1 45 snaos 3ment (13 BUAOB 00BUTLIX).
OCHOBHOW OT/INYNTEJIbHOW 4YepTOon aBTOpPCKon MeToaonornu cbopa nHgopmaumm no TepMmobuonorum penTuamin
ABNAETCS BblAEJIEHNE CTAaTyCOB U (hOPM UX aKTUBHOCTU (YepauH, 1991, 2010, 20136), B KOTOpPbLIX CTpaTernn
OTHOLLUEHNS K TemnepaType pa3nunyHbl (pa3gen «CTaTycbl 1 POPMbl aKTUBHOCTU Y PENTUINIA»).
Hanbonee nosHbIM MaTepuan Nno Kakomy-nnmbo Bnay penTuani Mbl Noay4anu, eCan n3yvaaum ero B roJsieBbix
YCJIOBMSAX W AOMOJIHAAN HabMlooeHNAMU, U3MEPEHUSMN W ONbITaMu NPU COAEPXKaHUN UX B HEBOJIE. ITU
BapuaHTbl UCCNeoBaHNN FAPMOHUYHO AOMOJIHAIOT APYr Apyra: C OAHON CTOPOHbI, B XOPOLLO OpraHN30BaHHOM
n obopynoBaHHOM TeppapuyMme, rae KOHTPOJb U HabAeHMEe 3a XXMBOTHLIMU BO BCeX ha3axX akTUBHOCTU
obrneryaeTcs, nerko HabnAaeTCcsa TO, 4TO B MOJI€ MOXKHO HE 3aMeTUTb B CBA3U CO CKPbITHOCTbIO 1
OCTOPO>XHOCTbIO XUBOTHBIX, C APYTUMW OCJIOXKHAIOLWMMN 06CTOATENbCTBaMU; C APYFrOA CTOPOHbI, B MoJe
noBefeHMe XNBOTHbIX 6oslee NosHoOe, 4EMOHCTPUPYIOLLEE B eCTECTBEHHOM COCTOSAHUN CJIOXKHbIE CBA3U
aKTMBHOCTM U NOBEAEHNS PENTUNA C YCI0BUAMU CPebl, «3aBYyasIMPOBaHHbIE» UN HESBHO NPOABAAIOLLNECS B
YyCJNIOBUAX HEBONU, FAE MapaMeTpbl Cpelbl 3a4aeT YeoBeK.
Kpome Toro, B MNoJIeBbIX YC/I0BUSAX B OOHUX U TeX e «6a30Bbix» reorpamyeckmnx ToYKax CTaloHapHble
nccnenoBaHMa NPoBOANIN MO-BO3MOXKHOCTU B Te4eHue 3-5 fieT B pa3Hble Ce30Hbl rofa, a TakXe B pa3HbIX
4acTAX apeaia U B pa3HbIX 3KONOrNYeCKNX yCOBUSX.
OKOHYaTesIbHbIN BapuaHT MeToAa cbopa nHdopmauum B rnose n B nabopatopun, chopMUpoBaBLUMIACA B
pe3ysbTaTe MHOM0JIETHUX NCCIef0BaHUIA, NpeacTaBaseT cobo KOMMIEKC U3 Tpex B3auMoCBs3aHHbIX 6/10K0B:
1) nogpobHOro nsy4eHmnsa KAMMaTmu4eckux ycaosuii 6MoTonos n MMKpoCcTaumn B Mectax obutaHua pentuanin
OAHHOro BMAa, 2) pas/iM4yHbIX BAPUaHTOB HabnoaeHNn 3a NoBeAeHNEM NPECMbIKAIOLLUNXCS C BbisBNEHNEM (OPM
TepMoperynaunoHHoOro nosefeHns n hopM akTUBHOCTHN, 3) N3yYeHNs CYTOYHOMN U CE€30HHON ANHAMUKN
TeMnepaTypbl Tejla XXUBOTHbIX B CBA3W C BbISIBJIEHHbIMU (hOPMamMun akTUBHOCTU.
Ob6paboTka MaTepnanos BCTpeY 1 HabnoaeHnn Npon3BoAnaach No cneymanbHo pa3paboTaHHbIM MEeTOAMKaM
OTAEesNbHO Mo hopMaM NoBeLeHYEeCKON akTUBHOCTU (YepnuH, 2010, 20136, 2014).
OCHOBHASl HANPABJIEHHOCTb TEPMOPETYISLLUN PENTUINIA

HayaTb pa3roBop O TakOM KOMMJIEKCHOM TMOHATUM, KakK TenjoBble ajanTauun, HYXHO C MPUHLMMNOB
opraHmM3auum TepMoperynauum y penTuani.
PenTunnm - sKTOTEPMHbIE XXNBOTHbLIE, TEMNepaTypa ux Tesia Nogaep>XKMBaeTCcs B OCHOBHOM 3a cHeT (haKTopoB
BHELUHEN cpefbl, OHW He MMelT 6onee NAM MeHee 3HAYMMOro 3HAOMeHHOro MexaHu3Ma AN MOBbILEeHUA
TeMmnepaTypbl Tena. MpakTnyeckn BCe aCNeKTbl XXU3HeOeATeIbHOCTU PenTUINn OKa3biBaloTCA TeMNnepaTypHO
3aBUCMMbIMU: Buoxummns, pusmnonorusa, noseaeHne, skoaorusa n T. N. (Van Damme et al., 1991; Shine, Harlow,
1993; Bauwens et al., 1995; YepnauH, 2014; n MH. gp.), NO3TOMY perynumpoBaHue TemnepaTypbl Tena And
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NPeCMbIKaOLWNXCSA - 04Ha U3 CaMbIX M1aBHbIX 3a4a4 B obecnevyeHnmn nx XM3HenesTebHOCTU.

KakoBa 0CHOBHas HamnpaBJ/IeHHOCTb peryasaunm TemnepaTypbl Tena y pentuinin?

OOVH M3 acCnNeKToB TepMoperyasaumm HampaBieH Ha peanusauunto npuHumna ctabunmsaumm BbICOKON
TeMnepaTypbl Tefa B 3BOJIOLMM MO3BOHOYHbIX >XWBOTHbLIX: B MPOFPEeCCMBHOM 3BOJIIOLMN TMO3BOHOYHbIX
)KMBOTHbIX HabnopaeTcs HanpaB/IEHHOCTb Ha CTabwnmsauuvio BbICOKOM TemnepaTypbl Tena (PomuH, 1939,
1940; YepnauH, 1990, 20128). ITOT NPUHLMN HEOOXOAUM, B YAaCTHOCTW, A8 dHEPreTnyeckom onTmmMmsaunm
paboTbl hepMeHTHbIX cucTem opraHmaMa (YepnuH, 1990, 20128), cnocobcTByeT H6onee nHTeHcMBHONM paboTe
BHYTPEHHUX OPraHoOB, aHa/IM3aTOpPOB, a TakXe 3Heproobecne4yeHHOCTU aKTUBHOCTU Ha KJIETOYHOM YpPOBHE
(YepnnH, 19888, 2014). 3Ta cTabunamsauma MOXXET OCYLLeCTBAATLCA MbO 3a cHeT TenJioBbiX (haKTOpPOB
BHeLWHen cpedbl, NMBO 3a CYET SHAOMEeHHOW TenaonpoayKuun. PenTuamm BEMOHCTPUPYIOT MakCUMasibHOe
cpelu MO3BOHOYHBIX XXUBOTHbIX pPa3BuUTUe 3((EKTMBHON TEepPMOPErynsaunum 3a CHET 3K30reHHbIX TenJIoBbIX
hakTopoB bnaropaps, npexxae BCEro, NpekpacHoO Pa3BUTOMY KOMMIEKCY TEPMOPEryasuMoHHOro NoBeneHuns.
OTYacTM NO3TOMY OHU - BbICLUME IKTOTEPMbI.

CnepoBaTenbHO, BaXHas HamnpaBJIEHHOCTb TepMoperyasaunm penTuani - noAAep KaHue onpenesieHHon
CYTOYHOW N CE30HHOW AWHaMWKW TeMmnepaTypbl Tena, B paMKax KOTOPbIX OOJ/DKEH MMETbCA MPOMEXYTOK
BPEMEHM C BbLICOKOW TeMnepaTypou Tena. 3Ta HeobXoAMMOCTb MEepUoAUNYEeCcKN HarpeBaTbCcA Habnopaertcs
npakTU4YecKn y BCeX MnpecMbikawowmxcsa. bbiBaloT, npaBda, M KpanHe pefkue uCKA4YeHus. Hanpumep,
BbICOKOCMEeLNaN3MpoBaHHbIe BUAbI, HAaceNsLWmMe «XonoaHble» reorpaguyeckune obnactu, Kotopbie BoobLle
KpaliHe pelKo NporpeBaloTcs CONHLEM, - BupMaHcKana ragtoka Azemiops feae (Kardong, 1986; Orlov, 1997; n
Op.), WAM XUBYLLAS B MNEPMAHEHTHO <«XONOAHbIX» CTauuax 6pasnnbckas 3MeunHollenHas 4Yepernaxa
Hydromedusa maximiliani (Souza, Martins, 2006), nnn Magarackapckue rekkoHbsl poga Uroplatus n gop. XoTs n
30€eCb He BCe TaK 0AHO3HayHo. Mo ycTHOMY coobLeHnto N3BeCTHOro TeppapuyMncTa 1 reprietonora C. Pabosa
(MockoBCKUIA 300MapkK), Npy COAep>XaHuu B HeBOJIe, HanpuMep, BUPMaHCKMX rafok, KOTopble, AEACTBUTENLHO,
B MPUPOLE NPaKTUYECKM HAKOr4a HE rpetoTcs (BO BCAKOM CJlyYae, HUKTO Y HUKOra 3TOro He Habnpan y aTux
06MraTHO HOYHbIX 3Mel), BbIACHAETCS Caieaylollee: Korga B TeppapvyMe UM NpefocTaBnseTCs BO3MOXHOCTb
HarpeBaTbCs, OHM AeNaloT 3TO C 60/bLLINM YA0BONLCTBMEM U Nogory. Mpasga, Nnpu 3Tom oHM B 100 % cny4vaes
Yyepes KOpPoTKoe BpeMs rnornbatoT B pe3ysbTaTe 6ypHOro pa3BmMTUA Y HAX F€IbMUHTOB.

Opyron acnekT TepMmoperynaumm y penTuaui HanpasieH Ha peanm3auuio 3akoHa aBTOHOMU3aALUU
XKN3HE[EeATENIbHOCTU XKUBOW CUCTEMbI: 3BOJIIOLMOHHOE Pa3BUTME XUBbLIX CUCTEM HaMNpPaBJIEHO Ha YMeHbLUeHNe
3aBMCMMOCTU UX XXN3HEOEATENIbHOCTU OT BHELHMX 415 HUX hakTopoB (YepnanH, 20126).

Peanusaumsa 3TOro 3akoHa BblpakaeTcs B cBoeobpa3HOM (opme CBA3M TemnepaTypbl Tena penTuiavin co
cpepon: 6narofaps akTUBHOMY UCMOJIb30BAHUIO U Pa3BUTUIO CeunUYecKnX KOMMIEKCOB (P13M0N0rn4ecknx n
noBeAeHYeCKUX PerynaTopHbIX peakumin pentuanm

1) ycunmBatoT onepaTUBHYIO CBA3b TeMrnepaTypbl Tena C MUKPOKANMaTUYeCKMMU TepMasibHbIMU hakTopamm
cpefbl, HO 3a CHeT 3TOro 0AHOBPEMEHHO

2) ocnabnaiT 3aBUCUMOCTb CBOEN >KU3HEAEeATENbHOCTU OT KAMMATUYEeCKUX YCN0BUNA reorpadmyeckoro
pernoHa obuTtaHus.

Taknm o6pa3oM, ele oOfHa Ba)XHasf HaMpaBJIEHHOCTb TEPMOPErynsuun penTuaMin - Y[0BJIETBOPEHUE
3HAOOreHHbIX NoTpebHOCTEN penTuanii BO BpeMeHHoN cTabunmsaunm TemnepaTypbl Tefa B Te4eHUe HEKOTOPON
4acTu CYTOK M B peanm3aumm CyTOYHOW N CE30HHOW OMHAMWKK TeMmrepaTypbl Tena 3@ CYeT MaKCMMaJibHO
3(pheKTUBHOM, ONepaTUBHOW CBA3U TeMrepaTypbl Tena C TernJoBbiMU hakTopaMun cpelbl (TernsosBble hakTopsbl
cpefbl - hakTopbl, BAXAIOLWLME Ha TeMnepaTypy Tesa XXUBOTHOMO NyTeM TensioBOro N3sly4eHUs, KOHBEKLMN U
TennoobMeHa Npn KOHTaKTe).

KJIOYEBBIE MOHATUSA TEPMOBMOJIOTMN PENTUJIUNA
[nsi Toro 4Tobbl NOHSATH, KaK MPOMCXOAUT Npouecc afganTauumn PenTUANA K TEMJIOBLIM YCOBUAM BHELLHEN
cpenbl, Heob6xoAUMO NMETb NpeAcTaB/ieHMe O TOM, Kak OpraHM30BaHa CTPYKTYpa TepMOBMONOrnieckmx
XapaKTepUCTUK Yy PENTUINIA, B YEM COCTOSAT UX TEPMasibHble MOTPEBHOCTH, 3@ CYET Yero U Kak OHU MOryT
YO0BNIETBOPATLCA. IMEHHO 3T0O B CKaTol hopMe Mbl OMUCBLIBAEM B aHHOM pa3sfesie (NoApobHo cM.: YepsivH,
2014).

CTaTycCbl v hOPMbl aKTUBHOCTU Yy PENTUINM
Mpwn n3yveHun TepMmobMoNOrnm penTUINn BbISCHUIIOCh, YTO OLHUM N3 Ba)KHbIX €€ 3JIEMEHTOB ABNAOTCH
MOHATUA aKTUBHOCTU, ee cTaTyCbl 1 hopmMbl (HepanH, 2014).
AKTUBHOCTb, Ssensu lato, - BceobLlas XapaKTepUCTUMKa >XXUBbIX CyLLeCTB, X COBCTBEHHas AUHaMMKa KakK
WUCTOYHUK npeobpa3oBaHWs WAN MNOALEPXKAHUSA MMU XKU3HEHHO 3HayMMbIX CBSA3EM C OKPY>XaloLMM MUPOM
(Oyabes, 2008. Ctp. 17);
- (yHOaMeHTaslbHOe CBOWCTBO >XMBbIX OPraHM3MOB, Bblpa)katoLleecs B UX CnocobHOCTW, nmpeononesBas u
NCNOJIb3ysl BHELLUHME BO3AENCTBUS OJ1S peanmsaumm CBoMX noTpebHocTen, uenecoobpa3Ho pearvpoBaTb Ha
akTopbl BHewHen cpenbl (Mokposckum, 2005. CTp. 24).
MepBoe ynoMuUHaHue o0 pa3feneHnn akTUBHOCTY PENTUIMA HA HEAKTUBHOE U aKTUBHOE COCTOSHMWS, NocnefHee
N3 KOTOPbIX AEINTCH Ha MOJIHYIO U HEMOJIHYI aKTUBHOCTbL, 0TMe4veHo B paboTe C. C. JinbepmaH n H. B.
Mokposckow (1943), XoTS B HEM aBTOPbI HE Ha3blBaJIN OMNCAaHHbIE MU COCTOAHNSA «CTaTyCaMu aKTUBHOCTMW»
UM KaKUMWU-TO APYrUMUK crielmnanbHbiMM TepMUHaMn. CTaTyCbl aKTUBHOCTU - OTHOCUTEJIbHO OAHOPOAHbIE
COCTOSAHNSA XXUBOTHbIX, B KOTOPbIX OHU MOFYT B TOW UJN MHOWN Mepe MOoJIHOThbl OCYLLEeCTBAATb KOMMIEKChI
noBefeH4YeCcKUX akToB, a) peanmsyowmx xmnsHeobecneyeHne ocobert (MHAMBMAYalbHaa 6€30NacHOCTb,
TepMoperynsauusa, nutaHne n np.), 6) akTUBHO BKJIIOYAIOLLNX UX B XKN3Hb rmonyasuuii (nogaep>xaHue
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couManbHOM CTPYKTYpPbl, OXpaHa, Pa3MHOXXEHNE U MNpP.) U B) aKTUBHO BKJIIOYAIOLLNX UX B XKN3Hb BMOLIEHO30B
(NMweBble Lenn, MexxBnaoBble B3aUMOAENCTBUSA U MP.).

Ho npexxae 4eM ropopuTb 0 CTaTycax U hopMax akTUBHOCTU, HY>KHO OMpenennTb «BCOMOraTebHbIN»
TEepPMUWH, KOTOPLIA ByneT BCTpeyaTbCs B CTaTbe.

PyTuHHasi akTUBHOCTb - BECb KOMMIEKC eXXefHEeBHON, 06bI4HOWN, HOPMaJIbHOM aKTUBHOCTU

(normal activity - Cowles, Bogert, 1944; Huey, 1982; n gp.) >KNBOTHOro (B TOM 4YncCne n gBuraTenbHon),
HanpaBJIEHHbIN Ha ero XunsHeobecneyeHne, BKIKOYAOWMIA perynsaumoHHbIe NMoBefeHYeCcKe peakLum, a TakxXe
noesefeHne, CB3aHHOE C MMTaHUEM, KOMMYHUKaLUUAMUN, Pa3MHOXXEHWNEM, PEXNMaMN aKTUBHOCTU U OTAbIXa U T.
n. MoCKONbKY PYTUHHAsS aKTUBHOCTb «CBA3bIBAET» XU3HEAeATeNbHOCTb XXUBOTHOI0 C abMoTUYECKM 1
BMOTUYECKNM OKPY>XEHMEM, perynaumna onTuMasbHbIX (Mam xoTsa 6bl NPOCTO afeKBaTHbIX, AOMYCTUMbIX)
yCNOBUI peannsaunm pyTUHHOM aKTUBHOCTU OJ15 PenTUNA - 3a4ada NepBOCTENEHHOW BaXKHOCTW.

COCTOSsIHME MOJIHOV @aKTUBHOCTM - XXUBOTHbIE HAaXOAATCSA B COCTOSIHMN, B MOJIHON Mepe obecneymnBatowemM

3 hekTNBHOE NpOTEKAHNE BCEX OCHOBHbLIX MOBEAEHYECKUX aKTOB, XapaKTepHbIX A58 PYTUHHOW aKTUBHOCTH
(nokomouumun, TepMoperynaunsa, NMTaHne, CeKCyasbHOCTb, TEPPUTOPUASIbHOCTD, 3alMTa, KOMMYHUKaLMN 1 T.
n.). B 3ToM coCTOAHUN [BMXKEHUS PENTUINA aKTUBHbI, ObICTPbI (a4eKBAaTHO BUAOBBLIM 0COOEHHOCTAM) N TOYHbI.
CoCTOSIHME HEMOJIHOM aKTUBHOCTU - XKNBOTHbIE HAX0AATCS NpU TemMnepaTypax Tena, HeAoCTaTOYHO BbICOKNX
0N1a nepexoda B COCTOAHUE NOJSIHON aKTUBHOCTW; NMPW 3TOM PENTUINK MOFYT COBepLUaTh psj NoBeAeHYeCKnX
AKTOB, XapaKTEepPHbIX AN MOJHON aKTUBHOCTU (JIOKOMOLMKY, AaXKe MUTaHme), HoO Habop nx HeNoJsHbIN,
PEaKTUBHOCTb, CKOPOCTb M TOYHOCTb ABUXKEHUIN MOHMXKEHbI. TepMoperynaTopHblie NoBeAeHYeCcKne peakumm B
nepexonHbIX COCTOSTHUAX NPOSABAAITCS, HO OHW HampaBieHbl NOYTU UCKJOYUTENBbHO Ha MOBbILLEHWE
TeMnepaTypbl Tena A0 YPOBHSA Nepexona B COCTOAHME MOJIHOM aKTUBHOCTU, Ha YCKOPEHMe HarpeBaHus Tena
Wan 3aMefJsieHne ero oCThbiBaHUS.

DopMbl aKTUBHOCTM - 3TO KOMIMJIEKC NOBEAEHYECKNX PeaKLUA, C MOMOLLbIO KOTOPbIX peanlyeTcs
cneumnduryeckas pyHKUMOHaIbHaA Harpy3ka Ka)kaoro n3 cCTaTycoB akKTUBHOCTW, OCYLLIECTB/ISIETCS CBA3b
XKUN3HEOEeATENIbHOCTU XXNBOTHbIX C TEMI0BbLIM (haKTOPOM. Y BCEX FPYNM NPEeCMbIKAOLLUXCHA MOXKHO BblACNTb
CTaHAapTHbIe OPMbl aKTUBHOCTU. OHM Ype3BblYalHO BaXKHbl TEM, 4YTO, BO-MEPBbIX, B KaXKA0MN U3 HUX PENTUINN
noanep>XMBatT KaKyto-TO 04HY U3 CTOPOH OTHOLLEHUA K TeMnepaType: MMbo MMeloT BO3MOXKHOCTb He
obpallaTb Ha Hee BHMMaHMSA, MMb0 yaAepXUBAOT Ha KaKOM-TO onpeaesieHHOM ypoBHe, Mbo HanpaB/IEHHO ee
MOBLILIAIOT UM NOHMXKAKOT, MO0 NPOTUBOAENCTBYIOT N3OLITOYHOMY HarpeBaHMO MU CANLLIKOM BbICTPOMY
OCTbIBaHUIO. BO-BTOPbLIX, B KaXKA0N N3 hOPM aKTUBHOCTU PENTUIMN UMEIOT BO3MOXKHOCTb peann3oBaTh U
peannsytoT BroJsiHE KOHKPEeTHbIN Habop noBegeHYEeCKMX aKTOB, BaXXKHbIX 418 XKU3HeAesATeNbHOCTH
WHOVMBNAOYANIbHOIMO XXNBOTHOMO, MONYAAUNN U BUOA B LLEJIOM: aKTUBHbIE JIOKOMOL UK, NUTaHWe, 3hbdheKTnBHaAA
3alinTa, NPosBAEHNE NONOBOIro NoBeAeHNSA U T. M. BbisBNeHne hOpM aKTUBHOCTU, TakuM obpa3omMm, aBseTCs
OOHOBPEMEHHO N OMUCAHMEM BaXKHENLUNX NPUHLNIMOB CBA3N XXN3HEAEATENIbHOCTW PENTUNIA C TEMMEPATYPON,
4YTO, B CBOIO o4epelb, No3BonseT 6osee NosHO 1 3hHEKTUBHO UCCIef0BaTb TeMNepaTypHble NpeanoYTeHUsa n
rpaHuLbl, PU3MoNorniyeckme 3aKOHOMEpPHOCTU, CBA3aHHbIE C TeMMepaTypon, 1 T. M.

DopMbl AKTUBHOCTU PENTUIINN B HEAKTUBHOM COCTOSIHUM - HOYHOUW [1OKOU, aHabuoTuyeckme COCTOSIHUS
(rnbepHauus, scTnsauus).

DOopMbl aKTUBHOCTU PENTUINNA B COCTOSHUMN [OJIHOM aKTUBHOCTW - TEPMOCTabuamsumpyroLiee rnoseaeHune,
TEPMOHENTPasIbHOE Mo0BeAEHNE, TEPMUHI, [OOPOBOIbHbIV MEPErpeB, AHEBHOU OTAbIX.
TepmocTabunnsvpyioujee rnosegeHne - GopMa aKTUBHOCTW, MNPUM KOTOPOM 0cCobu peanusyoT KOMMJIEKC
noBedeHYeCKMX aKTOB, HaMpaBfEeHHbIX Ha YAOBJIETBOPEHME CBOMX WHAMBUAYaAsSbHbIX MOTpebHoCTeN,
BuoocneundunyHeolx notpebHocTen >XusHeobecrnevyeHnsa nonynauMM KU B3ammogencTeme c OBMoTUHecknm
OKPY>XEeHMEM, T. €. BbIMOJIHAIOT aKTUBHYI0O (PYHKLMIO B BuoLeHo3e (MuTaHne, BHYTPUBUAOBLIE KOMMYHMKaL N,
CBSI3aHHble C Pa3MHOXXeHNEM, TEPPUTOPUNANbHOCTBIO, MOALEPXKAHMEM COLMANbHON CTPYKTYPbI MONYASALUN U T.
M., MEXXBMUOOBble KOMMYHUKaLWUW - OXPaHa TEPPUTOPUN 1 T. MN.); TeMnepaTypa UX Tena npu 3TOM HaxoauTcCs
(aKTUBHO yAepXUBaeTCs WM MacCUBHO OKas3biBaeTCs) B ONpefAesieHHOM HELUMPOKOM JAuana3oHe, BHYyTpwu
KOTOPOro CTPEMUTCHA OKasaTbCs B elle 6onee y3KMx pamKkax. ECam y XXUBOTHBIX B cepeanHe OHS aKTUBHOCTb
npepbiBaeTCs, Hanpumep, B CBSI3WU CO CJIMLLKOM BbICOKMMW TeMnepaTypamu cpedbl, TO MOXXHO BbIOEUTb
nepBuyHoe TepMocTabuansupyrllee rnopegeHne (o yxoma B ybexuwe OHeM) W BTOPUYHOE
TepmocTabuansupyroujee roseneHye (nocne Bbixoda W3 AHEBHOro ybexxkmuwia BO BTOPOW MOJIOBUHE [OHSA).
TepMmocTabunusnpytolee noBeAeHNE XapPaKTEPHO TONbKO AN WUrYaHOMOPMHbLIX, CLMHKOMOP(HBLIX,
BEPUTEHULIEBLIX N BAapaHOBbLIX SiLLlepuL.

TepMoHenTpasibHoE rioBefeHne - PopMa aKTUBHOCTU, NP KOTOPOM PEenTUInn, Kak 1 npu
TepMoCTabunnsmpyowem noBeaeHUn, peaansyroT psag NoBeAeHYeCKNX aKTOB, HanpaBJ/IeHHbIX Ha
yOOBNETBOPEHNE CBOUX MHANBUAYANIbHbIX NOTPeOHOCTEN, BUAOCNEeUNUYHbIX NoTpebHoCcTen
»Xn3HeobecnevyeHuns nonyasunn N B3amMmoaencTeme ¢ GBUOTUHECKUM OKPY>XKEHNEM; HO, B OT/INYME OT
TepmocTabunmsmpytowero nogeaeHns, TemnepaTtypa Tena npm 3TOM MOXXET HarnpasB/IeHHO He
noanep>XMBaTbCS B Y3KOM AMana3oHe, OKa3biBaTbCs YaCTO CYLLECTBEHHO HMKe MO4aJIbHON (MpeanoYynTaemMon)
1 NO3TOMY BapbMpOBaTb B AOBOJIbHO LUMPOKMX Npefenax. TepMoHenTpaibHOe NoBeAeHNe XapakKTePHO TObKO
0N raTTepumn, reKKOHOBLIX ALLepuL, 3Meln, KPOKOAWIOB 1 Yepenax.

TepmuHr (therming) - opmMa akTUBHOCTM, NPX KOTOPOWN PENTUANUN FPEIOTCSH, KpaiHe peiko OTBJeKasaChb Ha
apyrve opMbl aKkTUBHOCTU (MUTaHUE, COLUMalbHble KOHTaKTbl U T. M.). TeMnepaTypa Tena rnpu 3Tom
yOep>XnBaeTcs NPUMepHO Ha 04HOM, AOCTaTO4YHO BbICOKOM YPOBHE B AMana3oHe TepMocTabununsauymn.
TepMUHr HabngaeTca TONbKO Y raTTEPUM, FTEKKOHOBbLIX ALLEPUL, 3MEN, KPOKOAWUIIOB U Yepenax. TEPMUHT -
4Ype3Bbl4alHO Ba)kHas hopMa NMoBeAEeHUs, MOCKOJIbKY PenTuinm, Ana KOTOPbIX OHa XapaKTepHa, UMeHHO Mpu
HEeM aKTUBHO N HamnpaBJIEHHO NMOAAEPXXKMBAIOT TEMMNepaTypy Tena B AMana3oHe TepMocTabunmsaumm n
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HabupatloT HeoOX0AUMOE «KOJIMYECTBO TEMJOThI» ANA NPOTEKaHUA BaXXHENLWNX (U3N00OrNYEeCKNX NPoLLeCCOB
(NnepeBapuBaHNs KopMa, rameToreHesa, 6epemeHHocTH). Mpy 3TOM Heob6Xx0ANMMO pasnnyaTb TEPMUHBI
«TepMUHr» n «backuHr». backuHr (basking) - dhopma TepMoperynsaumMoHHOro noseaeHns (a He popma
AKTMBHOCTW), MPWN KOTOPOW PENTUINMK FPEIOTCSA, T. €. TEM WIW NHBIM CrocoboM nosiy4aloT Tenso; TemMnepaTypa
Tena nNpu 3TOM MOXXeT MOAHUMAaTbCA, OCTaBaTbCs Ha OAHOM YPOBHE Uan onyckatbcs. OH MoXeT HabnaaTbcs
npw pa3HbiX OPMax aKTUBHOCTU M Yy BCEX MPYNM NPeCcMblKaloLMXCS.

LobpoBosibHbIV neperpesB - GOPMa aKTUBHOCTU, MPUN KOTOPOM XXUBOTHbIE JOOPOBOSIBHO HAXOAATCH B 30HE
WHTEHCUBHOIO MNOCTYMJIeHUA Tensa, TeMnepaTypa UX Tesa npu 3TOM BbllLe Anana3oHa TepMmocTabuamsaunn.
XXunBoTHbIe npu Jo6poBoSLHOM Neperpese cneunaibHbiMK (MOBEAEHYECKMMU N (DU3N0N0TNYECKUMM)
npremMmamm NpPoTUBOAENCTBYIOT MOBbILLEHMIO TEMMEPaTypbl TeNa, 3aMeansioT CKOPOCTb €€ MOBbILWeHUs 40
BEPXHero npejena TemMnepaTypbl aKTUBHOIO COCTOAHMSA. ITa popMa NoOBeAEHNS B HOPMe BCTPEYaeTCsa He TakK
YK 4acTO 1 CBA3aHO 3TO 06bI4HO C HeKMMU ocobbiMK CyYasiMu. Hanpumep, camewl, CTEMHOW araMbl BECHOW B
nepuoa noJIoBOM akTUBHOCTMN O4eHb CEPbE3HO OTHOCUTCH B OXPaHe CBOEeW TEPPUTOPUN N NbITAaeTCAa Kak MOXKHO
OONblUe, faXKe B XKapKylo cepeanHy AHSA, OCTaBaTbCA Ha BETKaX KyCTOB. bepeMeHHble CaMKn U XKNBOTHbIE,
npornoTuene 6onbLUyto [06bIYY, MHOMAA 3a4EPXKNBAIOTCS B 30HE CMJIbHOMO HAarpeBa, YTO Bbi3BaHO
COOTBETCTBYIOLWMMU, Cneundrnieckumm pusnosormieckuMmmn notpebHocTamMmn. MoryT 6biTb 1 Apyrve ciy4vau.
dTa chopMa NoBedeHNs XapaKTepHa TOJIbKO A1 UT'YaHOMOPMHbIX, CLMHKOMOPMHbLIX, BEPETEHNLIEBLIX U
BapaHOBbIX fALLEPULL.

@OopMbl aKTUBHOCTYN PENTUINI B COCTOSHNYN HErMOJIHON aKTUBHOCTU - (DOPMbl aKTUBHOCTW, MNP KOTOPbIX
TeMmnepaTypa Tena XMBOTHbIX HUXXe TeMnepaTypbl, obecneymBatoLLell MOJIHYI0 aKTUBHOCTb; MPY 3TOM
penTuanmn cTpemaTca Mbo NoBbICUTL ee A0 HeobX0AMMOro BbICOKOro YPOBHSA 1 Mepexoa B COCTOSIHNE MOJIHOWN
aKTUBHOCTU, IN6O 3amMennnTb oCTbiBaHUE. K Taknm popMaM aKTUBHOCTW OTHOCATCHA: HarpeBaHue, OCTbiBaHME,
ncesaoTepMocTabunnsupyolliee nosegeHue.

lNceBpoTepmocTabuansvpyroujee nosegeHve - popma akTUBHOCTMW, KOTopas HabogaeTca y penTuani B
YyCNIOBMAX, KOrAa TepMaJsibHble hakTopbl Cpefbl 4OCTAaTOYHO ASIMTENIbHOE BPeMA He MO3BOJIAIOT TemMnepaType
Tesla NOBbICMTbLCA A0 TeMMepaTypbl MOJIHON aKTUBHOCTU. B 3Tnx npoxnafHbIX YCIOBMAX PENTUINN NMPOBOAAT
WHOr Aa NPoAoJIKMTESIbHOE BpeMSs, 0XKNAas NOsSBAEHUS COJHLA WX Havana BAMAHWUA OPYroro UCTOYHUKA
AKTUBHOIO NOCTynJaeHns Tenna. MNpu 3Ton hopMe NoBeAEHMNS XXUBOTHbIE, KaK 1 Npu TepMocTabuansvpyowem
rnoBeLeHUn, peannsyoT pPAL BaXKHbIX MOBEAEHYEeCKMX PYyHKLUUI (MUTaHne, noKkomMmoumnmn), Ho Habop nx
HEMOJHbIN, AenaeTCs 3TO He TaK akKTUBHO, Kak Npu TepMocTabuansnpyowem nosegeHnm, ABMxKeHns
He[o0CTaTOYHO BbICTPbI, TOYHbI U pe3yibTaTUBHbLI. IX OCHOBHOE BHMMaHWe HanpaBsJieHo, NpexXxae Bcero, Ha
OTCJ/IEXXNBaHME BO3MOXHOCTU HarpeTbcsa. Mbl Habnofaann Takoe nosefeHve y penTuani, X1BYLLMX B YCI0BUAX
C NPOXJafHON N N3MEHYMBOW NOrOA0N: HAaNpuMep, Y XX1BOpoAALMX awepuy Zootoca vivipara B
NeHnHrpapckon obnactn u B Kapenun, y aram YepHoBa Laudakia chernovi Ha BbicoTe 6onee 2000 M Hapg,
ypoBHEeM Mopsa Ha xpebTe KyrutaHr, paHHel BecHoln B KapakyMax y necyaHbIX Kpyrsioronosok Phrynocephalus
interscapularis. 9Ta popmMa NnoBefeHNsA XapaKTepHa TONbKO AJ1S UTYaHOMOPMHbIX, CLLUHKOMOPMHbLIX U
BEPUTEHWLLEBLIX N BApaHOBbIX ALLEpuUL,.

BO3MOXXHble CyTOYHbIE NOC/Ief0BaTENbHOCTM (POPM aKTUBHOCTM Y Pa3HbIX BUAOB PenTUANA NpMBeAeHbl Ha puc.
1.

Trapeius sahguinolentus

COCMORHYE NOMHOD BEMUBHOCTIY

Echis miltisquamatus

CocmomHue Mankod SXmuskociy

0 2] 12 18 i
Bpewms cymox

Puc. 1. CyTo4Hasa nocnenoBaTesibHOCTb MOBEAEHYECKUX peakLmK, CBA3aHHbIX C TEMNepaTypon, Y pasHbIX
BUAOB PENTWUINN: @ - BbIXOA, Ha MOBEPXHOCTb YTPOM; 6 - yXoh C MOBEPXHOCTWN AHEM; B - BbIXOJ Ha
MOBEPXHOCTb BEYEPOM; I - YXOL C MOBEPXHOCTU Be4YepoM; 1 - HOYHOW NOKON; 2 - HarpeBaHue; 3 -
TepmocTabunmsumpyowee nosegeHne; 4 - nob6poBoObHbLIN Neperpes; 5 - AHEBHOM O0TAbIX; 6 - OCTbIBaHUe; 7 -
TEPMUHT; 8 - TEpMOHENTpasibHOe NnoBeaeHne
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Fig. 1. The daily sequence of behavioral reactions connected with the temperature in different reptile species:
a - travel to the surface in the morning; 6 - leaving the surface at midday; B - travel to the surface in the
evening; r - leaving the surface in the evening; 1 - night rest; 2 - heating; 3 - thermal stabilizing behavior; 4 -
voluntary overheating; 5 - day rest; 6 - cooling; 7 - therming; 8 - thermal neutral behavior

Tepmobunosiorndeckmne nokasatesn penTunm, nx N3MeHYNBOCTb N CTabuibHOCTb

FoBops 0 TepMobMONOrMyeckux nokasatensax, HeobxoanmmMo obpaTUTb BHUMAHNE Ha OY4EHb Ba)KHOe
obcTosATenbcTBO. CylWwecTBYOT husmnonornyeckm obycnoBsieHHble TepMobMonornyeckmne nokasaTenu, a ecTb Te
Onana3oHbl TeMnepaTyp Tesla B paMkax hU3nonornyeckn ctabuibHbIX rpaHuL, KOTOpblie penTuanm nMeT
BO3MOXXHOCTb BbliOpaTh M NPOSABUTL INLLb B KOHKPETHbIX KIIMMAaTUYEeCKUX YCN0BUAX cpeabl. ECnn BHelwHMe
YCNIOBUS He MO3BONAIOT PENTUINAM NPOSBUTb BECh MOTEHLMAJIbHbIN AMana3oH CBOUX (hn3M0N0ornieckmx
BO3MOXXHOCTEN, TO MOXKHO HabntogaTb 3aMeTHbIE pasnnyns B pe3yJsibTaTax UCCefoBaHWUA OAHOMO U TOro e
BMAa, Hanpumep, B nabopaTtopun 1 B Npupoae, B pasHblix 6MoToNax B eCTeCTBEHHbIX ycaoBuax. Ho aTo 6yayT
He (PM3MO0SIOrNYECKHN, a INLLb IKONOrN4eCKM, IK30reHHO 0bycnoBieHHble pa3anyuns. No3ToMy Mbl pasaennam
TepMmoburonornyeckme nokasaTenn penTuani Ha TepModn3noIornieckme n TepMoaKosnornyeckne (YepauH,
My3bl4eHKo, 1988).

TepMoU3NoI0rnd4eckme rnokasaTesy ONUCbIBAOT MOJIHbIE NOTEHUMAIbHbIE NPEeANoYTEHUS U FPaHMLbI, a
TEPMOIKOJ/IOrM4EeCKME rnoKa3aTesm Halle BCero AeMOHCTPMPYIOT nwwb 6onee y3kKylo 4acTb
TepMoU3N0I0rn4eckoro gunarnasoHa, KoTopas UMeeT BO3MOXXHOCTb MPOSBUTHLCSA B AaHHbIX KIMMaTUYECKNX U
3KO0rn4ecknx ycnoBusix. CMbIC/T U MPOUCXOXKAEHNE 3TUX NCKAXKEHUI NPOUIIIOCTPUPOBAHbI Ha puUc. 2.

Puc. 2. Tepmobronormnyeckme nokasatenm penTuanii 04HOro N TOro XXe BUuaa, KOPPEKTHO MOJTyHEHHbIE B
pa3/IMyHbIX NONEBLIX YCAOBUAX U B nabopaTopun: 1 - B MosieBbIX YCAOBUSAX, 2 - TEPMOIKOJIOrNYECcKme
rnokasatenu, 3 - B nabopaTtopuu, 4 - TepMOPU3NOIOrNYECKME NMoKasaTenu, 5 - omanasoH TepmocTabunusaymn,
6 - AnanasoH NOJIHON aKTUBHOCTU
Fig. 2. Thermobiological features of the same species of reptiles in different field and laboratory conditions. 1 -
field conditions, 2 - thermoecological indicators, 3 - in laboratory, 4 - thermophysiological indicators, 5 - the
thermostabilization range, 6 - full activity range

OCHOBHbIe TEPMOPU3NOTIOrNYECKME NMOKa3aTesiv, KOTOpble MMeeT CMbIC/1 B JAHHOM KOHTEKCTe paccMaTpuBaThb:
Anana3oH TemMrepaTyp roJIHOW aKTUBHOCTY OFPaHNYNBACTCA MUHUMA/IbHON U MaKCUMaslbHOM
TemrnepaTtypamu roJIHOW akTUBHOCTU; Anara3oH TepMocTabuavsaymmy (AOBONIBHO Y3KNA ANana3oH BbICOKMX
TeMnepaTyp Tena, KOTOpbIA penTUANM akTUBHO, HanpaB/lIeHHO 1 onepaTMBHO NOALEPXKMBAIOT ¥ cebs B
TevyeHme bonee nnnm MeHee NPOLOSIKNTENBHOIO BPEMEHWN); KPUTUYECKNE MUHUMYM U MaKCUMyM TemrnepaTypbl
Tena (TemnepaTypbl Tesa NpyM HaCTYMJIEHUN XON0A0BOIr0 U TEMJIOBOr0 LUOKOB); TeMrnepaTypbl HOYHOIrO rMoKos
(TemnepaTypbl TeNa, KOTOPbIE PEMNTUINN aKTUBHO U HanpaBJIEHHO NMOAAEPXMBAIOT y ceba B COCTOAHMMN
HOYHOI 0 MOKOSA U KOTOpble HeobXoAMMbI UM AN NOALEPXKAHUSA CYTOYHOro rpaiueHTa TeMnepaTypbl Tena);
OVanasoH CyTOYHbIX KosiebaHuvi TeMnepaTypbl Tesla - [nana3oH TemnepaTyp MeXay MakCumasibHOn
TeMnepaTypour Tesia Npu NMoJIHOM aKTUBHOCTU U MUHMMaJIbHOW TeMNepaTypoll HOYHOI O MOKOSA; «3arnac
TeMepaTypHoOU NPoYHOCTH BUAAa» - [Uana3oH TeMnepaTyp Tesa Mexay MakCuManabHOW TemnepaTypon
MOJIHOM aKTUBHOCTU U KPUTUYECKMM MakCMMyMoM (YepnauH, 2014).

OCHOBHbIE TEPMO3KOJ/IOrNYEeCKME NoKa3aTen, KOTOpble UMeeT CMbIC/1 B JAHHOM KOHTEKCTe paccMaTpmBaTh:
Anana3oH o6poBOJIbHbIX TEMIepaTyp Tesla - [ana3oH TemrnepaTyp Tena, 3aperucTpMpoBaHHbIA Yy penTuimmn
JaHHOro BMaa, HaxogsaWwmxcs B COCTOAHUN NOJIHON aKTUBHOCTU B A@HHbIX 3KO0rM4YecKux ycnosusax (aHanor
AvnanasoHa NoJIHOM akTUBHOCTW B pasaesie TepModn3nNoIorniecknx nokasaTenemn), MMHuMasabHble v
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MaKcuMasibHble J0OPOBOJIbHbEIE TEMNepaTypbl Tesa OrpaHNYnBaloT AMana3oH TeMmnepaTyp MNOJHOM aKTUBHOCTM
B JAHHbIX 3KOJIOrMYECKNX YC0BUAX (aHaNOrM MUHNUMaNbLHOM N MaKCMMalibHOW TeMnepaTyp NOSHON
AKTUBHOCTU B pa3fesie TepMOM3N0I0rniecKux rnoKasaTtenen), npearnoyntaemMsie TeMnepaTypbl - Anana3oH
TemnepaTyp Tesia Npu NOJIHOW aKTUBHOCTW, KOTOPbIN PENTUANM HanpaBieHHO n3bupaoT 1 NOOAEPKNBAIOT Y
cebsa B AaHHbIX 3KOJIOMMYECKUX yCI0BUAX (aHasor Anana3oHa TepmocTabuamsaunn B pasgesne
TEPMOMU3NONOrNYeCKNX NokasaTenen), HoYHble TeMrepaTypbl - TeMNepaTypbl Tefa B Nepuos HOYHOIro NnoKos,
XapaKTepHble A4J18 AaHHbIX 9KOOrMY4eCKMX yCI0BMIA (aHanor TemMnepaTyp HOYHOIO NMOKOS B pasaene
TepMoMdU3N0Iorn4ecknx nokasaTesien), CyTOYHbIV rnepenas TeMrnepaTyp - pasHuua Mexay npeanodntaemMon u
cpefHein HOYHOM TeMnepaTypaMu Tesa; 3TOT MNokKa3aTeslb O4YEeHb BaXKeH A1 XXN3HeAeATe/IbHOCTU PenTuinm,
NOCKOJIbKY OH onpefensieT BO3MOXXHOCTb MPOTEKaHNA Y HUX psda BaXHeNLWnX pru3nonornyeckux npoLeccos
(aHanor ouamnasoHa CyTO4YHbIX KoniebaHu TemnepaTypbl TeNna B pasfesie TepModn3nNoornieckmnx
nokasaTenemn).

MocKoNbKy TEPMOMU3NOSIOrNYECKNE N TEPMOIKOIOMMHECKME NOKa3aTesn XapaKTepusyoT pasHble
(3HOOreHHbIe 1 3K30reHHble) CTOPOHbI MpoLLecca TEPMOPEryaunmn, X BapbupoBaHMe y penTuanm ogHOro euaa
CBA3aHO C pa3HbIMU NPUYUHAMMU.

Monesble 1 NabopaTopHble aBTOPCKUE UCC/IeA0BaHNA BOCbMM BUAOB fALLEPUL, B Pa3HbIX PermoHax v B pasHble
Ce30Hbl, @ TakXXe aHaIn3 nuTepaTypHbIX MaTepruanos Nokasanu cnegyowme pesynbtaTthl (HepauH, 2014):

1) TepMO3KOIOrnyecKkne nokasaTenm y penTuinim 04HOro Bua 13 pasHblx NoNyasumMi uam n3 ogHon
nonynaunn, Ho B pasHble Ce30HbI rofa WK B pa3Hble rofbl MOryT 3aMeTHO Pa3/inyaTbCs, MOCKOJIbKY ABAAIOTCSA
pe3sysbTaTaMu B3aMMOAENCTBUA TEPMOPU3NOIOrNHECKUX XapaKTEPUCTUK C O4EHb N3MEHYNBLIMN
NaHAaWwadTHbIMU, KNIMMaTUYEeCKUMIN, BUOTONNYECKUMN U APYTUMU 3KOJIOrNYECKUMIN

YCJIOBMSIMU-OT PaHNYEHUAMU;

2) TepMour3nonNornyeckme nokasatenu, CBsi3aHHbIe C perynaumnen TemnepaTypbl Tesa B HEaKTUBHOM
COCTOSHUN (TeMnepaTypbl TeNa HEAKTUBHOIMO COCTOAHMSA) U B COCTOAHUN HOYHOI O NMOKOA (UK AHEBHOIO NOKOS
Yy HOYHbIX BUA0B), Pa3/In4aloTCa B Pa3HbIX NOMNYAALUMAX OOHOr0 BUAa, reorpadunyeckn n ce3oHHo. OHKM
NPOABASAIOT LMPKAAHYIO N CE30HHYIO SHAOMEeHHbIE PUTMUKK 1, CKOpPEe BCEro, MMeKT, KpoMe npoYyero,
ornpepesieHHY 3KON0rMYECKYIo NPUBA3KY;

3) Tepmom3nonornyeckme nokasatenm, CBsi3aHHbIe C BUOXUMNYECKUMM OCHOBAHUAMU, - MOKa3aTenun
TepMaJibHOW BbIHOC/IMBOCTU (KPUTUYECKNE MUHMMAJIbHAsA N MaKCMMalibHas TeMnepaTypbl, a Takxe
TemnepaTypHas BbIHOCJMBOCTb TKaHewn) - MOryT 6biTb CTabuabHbIMK, MOryT HEMHOIO Pa3anNYaThbCs B Pa3HbIX
nonynAaLMAX 04HOro BUAa, HO 3KOJIOrNYeCcKoe 3Ha4YeHne 3TuxX pasininin HeorpeaesieHHo U HeEOJHO3HAYHO, Ha
HUX BANAIOT HEKOTOpPbIE 0CObble hM3NONOrnyeckme cocTosHNA: bepeMeHHOCTb, BO3pacT U T. N.; 3Ta
N3MEHYMBOCTb TpebyeT fanbHENLWero n3y4yeHuns;

4) Ha N3MEHYMBOCTb Pa3/INYHbIX TEPMOMU3NOIOrNYECKUX NOKa3aTeNen (TeMmnepaTypHble NpeanoYTeHuns,
TemnepaTypHas BbIHOC/IMBOCTb) TaKXKe BJIMAIOT HEKOTOpPble 0cobble hrn3nosiormieckne CoOCTOAHUA: roaog,
6epeMeHHOCTb, BO3pacCT, CTPeCC, akKMMaums, BUpyCcHble 3abonesaHnsa n T. n.;

5) Tepmodmsnonornyeckme nokasatenu, aenswowmecs 6a3oBbiMU, «WITATHLIMU» XapaKTEPUCTUKaMU,
3aKpernJieHHbIMU B CUCTEME TepMoperynaumm Kak TeEpMOpPeryJinpyoLmne KOHCTaHTbl B Nepnos nosHom
AKTUBHOCTU (MMHUMaNIbHas 1 MakCUMaJsibHas TemnepaTypbl NOJIHON aKTUBHOCTUY, AMaNa30HbI
TepmocTabunnsaunmn), LEMOHCTPUPYIOT BHYTPUBUAOBYIO CTabMAbHOCTb. Y HUX HET 3HA4YMMON reorpaunyeckon,
CE30HHOMN NAN MpP. U3MEHYNBOCTMU.

TakmM 06pa3oM, MOXXHO KOHCTaTUPOBaTb O4E€Hb Ba)KHOe 06CTOATENbCTBO: Y PENTUINN NMeeTCH
BMAocneundunyHbIn Komnaekc 6a3oBbix, CTabuabHbIX, TEPMODU3NOIOINYECKNX XapaKTEPUCTUK,
OeTePMUHNPOBAHHbIX, MPEXAe BCEro, CTPYKTYPON MeXaHn3Ma perynaumm TeMnepaTypbl Tefa B COCTOAHUMN
NOJIHOM aKTMBHOCTU (MUHUMaIbHAA N MaKCMaslbHaa TeMnepaTypbl MOJIHONM aKTUBHOCTH, Anana3oH
TepMmocTabuamsaunn). ITOT KOMMIEKC He NOABEP)XKeH BHYTPUBNAOBOM (reorpadn4ecKon, NonyasLunMoHHON v
CE30HHOW) N3MEHYNBOCTU 1 hOPMUPYET BUAOCNELNDUNYHYIO, CTabubHYI0, (U3MOSI0r0-3KOIOr NYECKYI0
maTpuuy (Cherlin, 1991; YepnunH, 2012a, 2014). Mo cyTr U3MOSI0r0-3KOIOrM4ecKas MaTpuLa - 3TO onucaHue
BUAOCNELNDUYHOro KOMIMJIeKCa XapakTeEPUCTUK TePMasIbHOrO roOMeoCTa3a N OCHOBHbLIX MEXaHW3MOB ero
NnoAAep>XXaHWs B pas/iMyHbIX YCJI0BUAX Cpeabl.

BunpocneundunyHas prsnonoro-akoaornyeckas matpmua o6ycnaBaMBaeT CBA3b XWU3HeAeATeNbHOCTUN AAaHHOr0
BMAA PENTUINIA C KIMMATUYECKUMUN YCNoBMAMMK cpefbl. OHa SBNSETCA OCHOBOW, K/I0YEBbIM 3/1eMEHTOM
MexaHW3Ma aganTaunn penTuianim K ycioBusaM cpefbl.

HeonHo3Ha4YyHOCTb CBA3M TepMObUOa0ruv penTuani v yCi0Bu cpeabl

Kakoe BnvsiHMe o0OKa3biBalOT OMMCaHHble Bbille OCOBEHHOCTU TepMmoperynaumm u Tepmobuonornyeckue
XapaKTePUCTUKN PENTUINIA Ha NPOLLECCHI UX TepMasbHOM afanTaunun?

JlormyHo 6bi10 6bI  NPeanonoXnMTb, 4YTO TepMoMU3MONOrn4yeckne nokKasaTennm penTuann  urpatoT
UCKJIIOYMTEIbHO BaXKHYI0 poOJib B WX ajanTauuMym K pPas3iMyHbIM  KAMMaTUYeCKUuM ycaoBumsaM. Ho cCBS3b
TepMobnonornyeckux rokasaTenen penTWIMM C  YCNOBUAMM  Cpefbl  OKa3blBaeTCH  HEeoXWAaHHO
Heo4HO3Ha4YHOoMW...

Kak y>e ynoMunHanocb paHee, gvajieKTuKa CBA3M TemnepaTypbl Teja C TepMasibHbiMU (hakTopaMu cpepbl
BeCbMa HeofHO3Ha4Hana: 6s1arogaps akKTUBHOMY WCM0J/b30BaHWUIO W Pa3BUTUIO CrieUn@u4eckux KOMIMJIeKCOB
u3nonornyeckmnx n rnoBefeH4Yecknx perynaaToOpHbIX peakunm penTuanm cTpemsaTcs
OZJHOBPEMEHHO YCUJINTb OMEepaTUBHYIO CBSI3b TeMepaTypbl Tesia C MUKPOK/INMAaTUYECKUMU TepMaslbHbIMU
hakTOopamMu cpenbl, HO 3a CYET 3TOro 0AHOBPEMEHHO 0C/1abuTb 3aBUCUMOCTb CBOEN XU3IHEAEATE/IbHOCTU OT
MaKpOK/IMMaTUYECKUX YC/IOBUN MECT 0buTaHusi. 3Ta 3aKOHOMEPHOCTb MOXeT ObiTb BblpakeHa M Apyrumu

24



YepauvH B. A. Tennosble agantauum penTuannm n MexaHnsmol ux opmmposaHusa // MpuHumnel skonorun. 2015. T. 4. Ne
1.C.17-76.

C/loBaMu: 3a CYET CUJIbHOrO pa3BUTUA OMNEpPaTUBHOW CBA3W TemrepaTypbl Tefa C MUKPOKIUMaTUYeCKUMU
napaMmeTpamMu Ccpegbl pPenTUAMM MOJIy4aloT BO3MOXXHOCTb afanTUMpPOBaTbCH K  LIMPOKOMY CMeKTpy
MaKpPOKIMMaTUYECKNX YCIIOBUIA reorpamnyecknx permoHoB obmuTaHms.

B kayecTBe mpmmepa MOXXHO pacCMOTpeTb repnetodayHy 3anagHbix Kei3blIKyMoB. B ee cocTaBe mmetoTcs
cnepyloLlne OCHOBHble BuAbl: Nec4yaHaa KpyrnorosoBka Phrynocephalus interscapularis, ywacTtas
KpyrnoronoBka Phrynocephalus mystaceus, ctenHas arama Trapelus sanguinolentus, cepbin BapaH Varanus
griseus, ceT4yaTan Awypka Eremias grammica, bbicTpas awypka Eremias velox, nuHenyaTasa swypka Eremias
lineolata, cpenHsas sAwypka Eremias intermedia, cepblin rekkoH Cyrtopodion russowi, KaCnUMNCKUN FeKKOH
Cyrtopodion caspius, CUWHKOBbIN TreKKoH Teratoscincus scincus, rpebHenanbin rekkoH Crossobamon
eversmanni, NyCTblHHbIA ronorna3 Ablepharus deserti, cTpena-ames Psammophis lineolatus, 4ewyenobbi
nono3s Spalerosophis diadema, riop3a YepHoBa Macrovipera lebetina ¢ernovi n ctenHasa Yyepenaxa Agrionemys
horsfieldi.

HOaxe 6ernoro B3rnsga Ha Tabn. 1 poctaToyHo, 4YTOObI 3aMeTUTb 3HAYUTENbHbIE pas3nymsa B
TepMobMonornyeckmx nokasaTensax y 3TUx BUAOB. 3a CYET Hero B TaKUX XKeCTKMX MYCTbIHHbIX YCJ0BUAX 3TO
CT@HOBMTCSA BO3MOXHbIM?

38ecb Heobxoanmo obpaTUTb BHMMaHUE Ha pPSAf BakKHbiXx 06CcToATenbCTB. Bo-nepBbix, Ha OOHOW N TOW Xe
naowann cylecTsyeT 3Ha4yuTesNbHOe pa3HooOpa3ve OCHOBHbIX BMOTOMOB: AHEBHAas MYCTbIHA C A4YEUCTbIMU
neckamu; Ho4YHas NyCTbiHA; 06pbIBbl KOPEeHHOro 6epera AMynapby AHEM; TO XKe HOYbIO; TyralHbIi ieC AHEM; TO
e HoYblo M T. nN. Bce 3tm 6moTtonbl obnapjaT cneunduyeckMMn KAnMaTUYeCKMMU YCI0BUAMM MO BCEM
nokasaTensiM: TeMNepaTypPHO-BJIa>KHOCTHOMY PEXMMY, OCBELLEHHOCTM 1 T. M.

Tabnuvua 1. Tepmobuonornyeckme nokasaTenm HEKOTOPbLIX PENTUNNIA 3analHblX Kbi3blJIKyMoB

Bupabl nonHonMikithBHOCTM noaHoMaxTfBHOCTM [unana3oH TepMmocTabunmsaumm

Phrynocephalus 37.5 45.0 40.5-41.5
interscapularis

Ph. mystaceus 36.0 44.2 38.8-39.8

sangajpelientus 37.0 44.5 38.0-42.0

Varanus griseus 34.0 40.6 36.0-39.0

Eremias grammica 34.0 42.5 38.6-39.5

E. velox 36.0 41.0 39.5

E. lineolata 34.0 41.0 35.0-37.5

Pdamoiepiss 32.0 40.4 34.0-40.0

Cyrtopsodion 11.0 42.5 37.0-40.0

E. intermedia 32.0 39.0 32.5-37.5

Adoosteztgis 27.0 36.5 32.0-34.0

Spdied=oahis 28.0 34.5 28.8-32.4

Ablepharus deserti 25.0 33.0 27.0-31.0

Cyctmpoakon 23.0 36.0 26.0 -32.0

Teratoscincus scincus 16.0 33.0 27.5-33.0

Crossobamon eversmanni 18.0 32.0 28.0-32.0

leMatinav (eermvi 17.0 34.0 27.0-30.0

Bo-BTOpbIX, MexAy pa3HbIMY BUAAMU PENTUANN CYLLECTBYIOT NOPOM BeCbMa 3Ha4YMTesIbHble pa3nymsa B Mmacce
Tena (ot 1 oo 3 NOpsAAKOB) U APYTrUX 0COBEHHOCTAX, 04EHb CMJIBHO OTPaXKaloLMXCA Ha npoueccax
TennoobMeHa Co Cpenon.

B-TpeTbux, orpoMHOe HUBeNupyoLlee BAUSHUE Ha CBA3b TeMnepaTyp Tesla U cpefbl OKa3blBaloT
TepMoperynsaunoHHoe n apyrue opmbl noseaeHmnsa (CNocobHOCTb MK HeCcnocobHOCTL 3asie3aTb Ha BETKM,
AKTMBHOCTb MCMOJIb30BAHMSA HOP U T. M.).

B-4eTBepThIX, CaMy TepMobUONOrMyeckme nokasaTesim akTUBHOCTU, KaK BbISICHWUIOCh, HEe BCerga Hanpsamyto
CBSi3aHbl C KIMMATOM pailioHa obuTaHusa (YepnuH, 1989). Tak, B ogHUX 1 Tex xe b1uoTornax B 04HO 1 TO e
BpemMsa B Kapakymax 1 KbI3bUIKyMax XUBYT yLIacTas U NecyaHasa KPyrsorosioBKU, KOTOpble MUMEoT HEMHOIO
pa3/inyHble MoAasibHbIe AMana3oHbl TepMoCcTabunmsaummn: cooTBeTCTBEHHO 38.8-39.8° n 40.5-41.5° (YepnuH,
My3bl4yeHko, 1988). Kputnyeckne MakCMMyMmbl TeMnepaTypbl Tesia Npyv 3TOM Y AaHHbIX BUAOB NPUMEPHO
oaunHakoBsble (48.0-50.0°). Y ceporo rekkoHa, »XMBYLLEro Ha CTBOJIax AEPEBLEB 1 HE yxoaswero B ybexuua
Ja>ke B CaMOoe »XKapKoe BpeMSA CYTOK, KPUTUYECKNN MakcuMmyM 43.5-44.0°, a y CLLMHKOBOIO FEKKOHa,
obuTaroLwero Tam e, HoO BCTPeY4aloLLerocs Ha NOBEPXHOCTM TOJIbKO HOYbLO, 3TOT NMoka3aTenb 41.0-44.0°
(YepnunH, My3blueHko, 1984), To eCTb 3TV UK PbLI BNOJIHE CONOCTaBMMbIl. Ho Anana3oHbl TepMocTabunmsaunm
OBYX 3TUX BUAOB COOTBETCTBEHHO 36-40° (YepnwuH, 1983 6) n 27.5-33° (MepanH n ap., 1983), To ecTb
3HAYNTEsIbHO pa3nnyatoTca. [py cpaBHEHUM YLIACTbIX KPY/IOrOJIOBOK U CeTHaATbIX ALLYPOK BUAHO, 4TO NX
Onana3oHbl TepMocTabunmnsaumm odeHb CXO4HbI (38.8-39.8°), a KpUTUYECKME MaKCUMYMbl pa3/INnyHbl
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(cooTBeTcTBEHHO 49.0-49.5° n 44.0-45.0°) (HYepauH, My3bl4eHKko, 1983, 1988). Bce 3TO NpMBOAUT K TOMY, 4YTO B
OHOM 1 TOM >Ke MecTe MOryT 06uTaTb BMAbl Kak O4EeHb BbICOKOTEMMNEPATYPHbIE, Tak N TUMUYHbIE Me30(UIIbI.
N pencTBuTeNnbLHO, MOYTY NOJIOBMHA BUAOB (KpOME, 04eBMAHO, rpynnbl Hanbonee TepMmoduibHbIX), obnanas
CBOMIMMW MOKa3aTensaMm akTUBHOCTU, MOran 66l 0buTaTb 1 B 3Ha4MTENbHO 6onee ceBepHbIX panoHax ¢ bonee
XONOAHBbIM U MAFKMM KAMMaTOM, BKJlOYasA CTENU N fa)Ke LUMPOKOSIMCTBEHHbIE ieca. Ho ux Tam HeT. HeTpyaHo
TaKylo e CUTyaum o 3KCTPanonposaTb U Ha Apyrue panoHbl, U Ha Apyro Habop BMAOB penTunim.

Ncxops n3 3Toro MOXXKHO caenaTh rMnepBbivi BbiIBOA: B OAHOM M TOM )Ke MeCTe Aa)Ke B A0CTaTO4YHO
3KCTPEeMasibHbIX apUAHbIX YC/IOBUAX BMOJHE 6/1aronosy4yHo XXUBYT PENTUNM C O4E€Hb Pa3HbIMU
TepMobronornyeckuMum nokasaTeNsiMu, ONnnuCbIBaOLLMMUN MOJIHYI0 aKTUBHOCTb.

MpnHaponeXxHOCTb K rpynnamMm TEPMOHENTPasIbHO UM TEPMOCTabUIbHO aKTUBHbBIX PENTUANNA TakXe Maso
MOMOraeT B MOHMMaHUN CNeunuKnN aganTauumn K pasHbiM KJIMMaTUYeCKMM 30HaM. PenTtunum Tom nnm gpyrom
rpynn BroJiHe ycnewHo npucnocabanealoTca K CaMOMy LUMPOKOMY CAEKTPY MPUPOLHO-KIMMaTUYEeCKNX
ycnoBuid. Tak, fake B XKapKnUX NYCTbIHAX MOXXHO BCTPETUTb NpeacTaBUTeNen Tex Nan apyrux
npecMbiKaLwWmxcs. B npuseaeHHOM Bbille npuMepe ¢ repnetodayHon Kbi3blIKyMOB BCE aramuabl, JlauepTuibl
N CUMHUMAObI OTHOCATCHA K TEPMOCTabWIbHO aKTUBHBIM, @ FEKKOHUAbI U 3MeN - K TEPMOHENTPasbHO aKTUBHbIM
penTunusaM. B TaeXxHoNM 30He, rae KAMMaT X0JIOAHbIN, TakXXe 0buTaloT, C 04HOM CTOPOHbI, TEPMOCTabuibHO
aKTuMBHble Xusopogawme (Zootoca vivipara) n npblTkue (Lacerta agilis) awepuubl, BepeTeHuua (Anguis fragilis),
a C Apyron - TepMOHENTPasbHO aKTUBHble 06bIKHOBEHHbIE rafoku (Pelias berus) n 06bIKHOBEHHBIN YK

(Natrix natrix). I B nycTbiHe, 1 B Tanre obe rpynnbl NpecMblKaloLMXCS BMOJIHe yCnewHo npucnocabameaoTcs K
NPUPOLHO-KINMATUYECKMM YCNOBUAM, UCMONb3YS MUKPOOMOTONMYECKOe U MUKPOKIMMaTUYecKoe
pa3Hoobpasune n popmMmpys pasnyHble NPOCTPAHCTBEHHO-BPEMEHHbIE CTPYKTYpPbl aKTUBHOCTN.
CnepoBaTesibHO, 1 3TU [OCTAaTOYHO riybokume pusmonornieckme pasiniynsa TakKe He ABNAI0TCS
onpepensalowMMmM HA B afanTalnm K pasinyHbiM YC/I0BUAM Cpefbl, HA B reorpauyeckomM pacnpocTpaHeHnn
NPECMbIKaOLLNXCS.

Ho MO>XXHO caenaTb v elle 04HO Ype3BblHalHO MHTepecHoe cpaBHeHune. B Tabn. 2 npuBeneHsl
TepMousnonornyeckme nokasaTenu psaaa BUAOB 3Mei 1 Awepul. B cTpoykax 6€3 3aiMBKM MOMeELLEHbI
Me30(nibHbIE BUAbl, 0bUTaloWmMe B XXapKNX NYCTbIHHbIX PErMoHax, a B 3aJINTbIX CBETJI0-CEPbLIM LIBETOM -
obnTaTenun necHblX, TaeXHbIX U AaKe NPUMNOSAPHbIX PErMOHOB. B 3ToM CBA3M Nopa3nTesibHO TO, 4TO
NOoAaB/ALWLANA YaCTb TEPMODU3NOIOrNYECKUX MOKa3aTeNemn, CBA3aHHbIX C MPOSBJIEHMEM MOJHOW aKTUBHOCTH,
y obeux rpynn no4yTtn ogmHakoBas! CyLleCTBEHHO pa3inyaloTCa MUHUMaJIbHble TeMNepaTypbl MOJIHON
AKTUBHOCTU (4YaCTUYHO 3TO MOXKET ObITb CBA3aHO He TOJIbKO C (hU3MOJIOrNYECKUMM PA3INYUAMM, HO U C
MeToANYEeCKUMN HeKoppeKTHoCTAMMK). CTabunbHo 6onee HU3KUMK B NOAABASAIOLLYIO HaCTb roAa OKa3blBAKOTCA U
TeMrnepaTypbl HOYHOrO NMOKOS. MakCUMasbHbIE Xe TeMNepaTypbl MOHOW aKTUBHOCTU N Anana3oHbl
TepMmocTabunusaunm y obenx rpyrnn o4eHb CXO4HbI.

Tabnuua 2. Tepmobuonornyeckme nokasaTen HEKOTOPbLIX BUAOB 3MeN 1 Allepul, 3anaiHblix Kbi3blJIKYMOB 1
CeBepPHbIX PernoHoB

Buabl nosHdin &aRTne- nonHoMakINBHOC- Onana3oH TemnepaTypbl
HOCTWN ™ TepmocTa- HOYHOr 0 NoKoA
6nnunsaunn
lebetina ¢ernovMacrovipera 17.0 34.0 27.0-30.0 10-32 B pa3Hble
Ce30HbI
Echis multisquamatus 25.0 34.0 30-32 10-32 B pa3Hble
CEe30HbI
Spalerosophis diadema 28.0 34.5 28.8-32.4 10-32 B pa3Hble Ye
Ce30HbI
Pelias berus ~30
-«- 32-33 10-20
-&- 9 31
—«- 13-14 32-34
-«- 5.6 33.2
-«- 34 32-34
-«- 9 34 ~32
Ablepharus deserti 25.0 33.0 27.0-31.0 15-25
Teratoscincus scincus 16.0 33.0 27.5-33.0 10-32 B pa3Hble Y
Ce30HbI
Crossobamon eversmanni 18.0 32.0 28.0-32.0 10-32 B pa3Hble
CE30HbI
Zootoca vivipara 26.8 33.0 28.8-32.5 10-15
Lacerta agilis 35.2-35.8 10-15

PaznunyaloTcsa n cymMMapHble Koam4yecTBa TenaoTsbl (STe), nosyv4aeMon pa3HbIMM BUAaMU PpenTUAnA 3a roa:
HEeCMOTPS Ha TO, YTO AMana3oHbl MOJIHON aKTUBHOCTK Yy o6eunx rpynn CXoAHbl, HO MPOAO/IKUTENBHOCTb
nepuoa BbICOKMX TeMrepaTyp U YPOBHU TEMMNEPaTyp HOYHOrO MOKOS Y NYCTbIHHbIX BUAOB CYLLECTBEHHO
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6onblie (cm. Tabn. 3).

Tabnuua 3. Cymmbl 3hPpekTUBHbIX TeMnepaTyp (STe) ANA HEKOTOPbIX BUAOB PENTUANN 3a rof (cpeaHue no
HeCKoJIbKMM pernoHam). (Mo: Yepnnt, 2014)

Bug pentununn Min Max CpepnHe
3a BeCb rofg

Pelias berus 45960 85137 69:
Echis multisquamatus 179697 180969 18C
Macrovipera lebetina cernovi - - 158
Montivipera raddei - - 16C
Tponunyeckue yaasbl (Boidae) - - 24C

ToNbKO 3a nepmoa akTUBHOCTU (6e3 3MMOBKMW)
Pelias berus 34392 71052 55
Echis multisquamatus 148041 156033 151
Macrovipera lebetina cernovi - - 11¢
Montivipera raddei - - 12€
Tponuyeckne yaasbl (Boidae) - - 24C

Ncxops n3 ckasaHHOro, MOXKHO caenaTh c/iefylolme BbiBOAbl.

BbiBOA4 BTOPOW: B KOHTPACTHO Pa3HbIX KJIMMAaTUYECKUX YCIOBUAX MOrYT ycrneLwHo obutaTb pentuamm,
obnaparoLime CXoAHbIMN TEPMOBNOIOrNYECKUMM MOKa3aTeNAMN, ONUCHIBAIOLLNMMN MOJTHYIO aKTUBHOCTb.
BeiBog TpeTuii: camn no cebe Tepmobroniornyeckne n gpyrue nokasaTtesin, ONMCbiBatoLwmMe NoJIHyo
AKTUBHOCTb, HE ABAAIOTCA CNeundrnyeckMMmn agantaunamm K KnmmMmaTy aHHOMO pernoHa.

3aKOHOMEPHOCTUN POPMUPOBAHNA MPOCTPAHCTBEHHO-BPEMEHHON CTPYKTYpPbl aKTUBHOCTHU, B CBOIO 04epenb,
6a3upyoTCa TakXKe 1 Ha BuaocneunduryHbIX GU3N0oaormiecknx, Mopgposornyeckmnx, NnoBegeH4Yeckmx n apyrmx
reHeTUnYeCKn PUKCUPOBAHHBIX XapakTepucTmkax. Y 6/1M3KopoaCTBEHHbIX FPYNM 3TU 3aKOHOMEPHOCTU N MHOrme
XapaKTepucTuku 4acto 6eiBatoT cxofHbiMK (YepanH, 1989; n ap.). 3Ha4nT, ecnm cpaBHUBATL
6/1M3KOPOACTBEHHbIE BUAbI CO CXOAHBIMW 3aKOHOMEPHOCTAMM, HO C HECKO/IbKO pPa3nyaowmMncs
abCcoNOTHLIMM 3HAaYEHUAMN YKa3aHHbIX XapaKTePUCTUK, TO MOXKHO MOHATb 1 06 bACHWUTB pa3HuLYy B X
NPOCTPaHCTBEHHO-BPEMEHHOM, a TaKXXe YacTUYHO B BroToNnYeckom 1 reorpamnyeckom pasMeLleHnm
(YepnwuH, 1989). Tak, Ha aabipax HypaTuHckoro xpebTta (Y36ekncraH) B mojoce LUMPUHONM BCEro 0KoMo 1 KM
BCTPEYaloTCA COBMECTHO CTEMHasA N TypKeCcTaHCKas araMmbl. TeMnepaTypbl MOJIHON aKTUBHOCTW W Anana3oHsbl
TepMocTabunamsaummn y CTenHbIX araM CyLLeCTBEHHO BbILLE, YeM Y TypKecTaHckux (Tabn. 4).

Tabnuua 4. TepMOﬁI/IOJ'IOFI/I‘-IeCKI/Ie nokKasaTenn Tpex BnaoB aram

Buabl TemnepaTypbl NO/HOW aKTUBHOCTK, °C Onana3oH

min max

Trapelus sanguinolentus 37.0 44.5
Laudakia lehmanni 35.0 39.0 35.1
Laudakia chernovi 32.0 37.0 32.

B cooTBeTCTBMN C 3TUM CTeMNHas arama HacensieT 6osiee )Kapkne oCcTeNHeHHbIe OTKPbITble MPOCTPaHCTBa
HM3MH 0KoNo XpebTa, a TypKkecTaHCKasa NOAHMMAETCA MO yLeNbAM U CKJI0HaM B ropbl, rae TeMnepaTypbl
cpenbl 6onee N3MeHYUBbI, KOHTPACTHbI U K TOMY >Ke UX OCHOBHOM ()OH 3aMeTHO HuxXe (YepanH, YukuH, 1991;
Cherlin, 1989).

MNMopobHoe e cpaBHEHME BO3MOXHO M AN TYPKECTaHCKOW araMbl U araMbl YepHOBa, C KOTOpPbIMK Mbl paboTann
Ha xpebTte KyrutaHr B TypkmeHun. Aramel YepHoBa BbIbnpatloT 3ameTHO 6onee HU3KMe TeMnepaTypbl Tena u
MO3TOMY MOAHUMAIOTCS HAMHOIO Bbiwe B ropbl (6onee 2000 M Hag y. M.), YeM TypKecTaHCKMe arambl (HUXe
2000 M Hag y. M.). Arambl YepHoBa OKa3blBaloTCA CMOCOOHbLI BblAepXMBaTb 6osblUne Nepenaibl TemnepaTyp,
0Nnsa HUX xapakTepHo ncesno TCI, korga oHW NOAOATY HAaXO4ATCS Ha NOBePXHOCTM 6e3 cosHua npu
[O0CTaTO4YHO HU3KUX TeMnepaTypax, pacnonaratTca Ha rpebHAX KaMeHHbIX BbIXOA0B, 4T00ObI yyLle
NCroJib30BaTb HEHAL0JIrO NOABASAOLLLEECSA COJTHLUE, U OXKUOAI0T KOPOTKUX NEPNoLoB COJIHEYHON rnoroabl ANs
Harpesa Tefla A0 TeMrnepaTypbl NOJHOM aKTUBHOCTU. HUXKe NO CKJIOHaM, e XUBYT TypKeCTaHCKMNe arambl, UM
OyneT ABHO XKapKo; Mpy NOCTOSHHO BbICOKOW TeMnepaType BO3AyXa N ropsAvYnX KaMHAX UM Fpo3nT Tam
perynsipHbI neperpes.

Mo>XHO paccMaTpmMBaTb Liesible reprneToKOMMIEKChl Ha O4HON TEPPUTOPUN, BHYTPU KOTOPLIX Y Pa3HbIX BUL0B
pa3nYHbl TEPMOPErYyNATOPHbIE CTPaTErmm n pasHoobpasHbl NPOCTPaHCTBEHHO-BPEMEHHbIE CTPYKTYPbI
aKTuBHOCTU. OAMH NpuMep Takoro poaa repnetodayHa Kbi3bllKyMOB y)xe npuseneH B Tabn. 1.

Ipyron npumep - repneTodayHa ropHbix ywennn HypaTuHckoro xpebTta, rae MoXXHO BCTPeTUTb Habop
hOHOBBIX BMAOB: CTEMHaa U TypKecTaHCKas aramsbl, 6bICTpas AlWypKa, TypKecTaHCKMI rekkoH Cyrtopodion
fedtschenkoi n xxentony3uk Pseudopus apodus (YepnuvH, YnkunH, 1991; Cherlin, 1989). Ux Tepmobuonornyeckmne
nokasaTenu npmeeaeHbl B Tabn. 5.
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Tabnuya 5. Tepmoburonornyeckme nokasaTenv HEKOTOPbIX FOPHbLIX penTunuin xpebTa HypaTa

Buabl TemnepaTypa NonHOM Ounana3oH TepMmocTabunusauymm, °C
aKTMBHOCTH, °C
min max
Trapelus sanguinolentus 37.0 44.5 38.0-42.0
Laudakia lehmanni 35.0 39.0 35.5-37.5; Mo = 37.3
Cyrtopodion fedtshenkoi 25.0 36.0 32.0-34.5; Mo = 33.3
Eremias velox 36.0 41.0 39.0-41.0; Mo = 39.5
Pseudopus apodus 25.07? 30.0 27.0-30.0; Mo = 28.0-29.0

XopoLo nporpesaeMble y4acTKN AHa yLenani 3aHUManum B OCHOBHOM BbICTpble SWYPKK U CTeMNHble arambl,
nMeroLme caMble BbICOKME TeMrnepaTypbl MOJIHOM aKTUBHOCTY U MOAalbHble AMana3oHbl TepMocTabunmsauunm.
TypkecTaHCckue arambl, cnocobHble cBo6OAHO NasaTh MO CKaslaM U BepPTUKaJIbHbIM MOBEPXHOCTSAM U MMeloLLne
HeMHoro 6oJsiee HU3KKME TeMnepaTypHbIE MOKa3aTean akTUBHOCTU, 3aHUMasiM B OCHOBHOM BepTUKaJibHbIe
CKJIOHbI 1 OTBECHbIE MOBEPXHOCTU KaMHeN 1 CKas, TAHYLMeCcs HaMHOroO BbliLle B FOPbl, KOTOPbIE XOPOLLO
NPOrpeBanncChb COJIHLLEM, HO HE TaK OUTENbHO U PEryJiIipHO, Kak AHO yLLesMi BHU3Y. A elle meHee
TennonobuBbie TYpKeCTaHCKNE FEKKOHbI, KOTOpbIE MeJibye U sierye aram, cnocobHele cBob6oaHO
nepenBuraTbCs Mo BEPTUKAIbHLIM KAMEHHbBIM MOBEPXHOCTSAM U MOTONKY HEOONbLUMX NeLwep U NyCTOT B CKanax,
OrpaHNYeHHO MCMNOJIb30BaJIN OTKPbITbIE COJIHEYHbIE YHaCTKMN CKaJl, B OCHOBHOM MOJly4as Tenao OT pa3orpeTbiX
KaMHeN Ha CKJI0HaX (KakK CHapy>u, Tak 1 BHYTPX NON0CTEN, MyCTOT 1 newep). XXenTony3nkn e, KpynHble, He
yMetoume siasaTbh Y OrpaHUY4eHHO NOABUIXKHbIE, C HU3KMM TeMnepaTypHbIM NpeanoYyTeHneM, Morjin HacensaTb
TOJIbKO MOWMbI CaeB 1 NOMOrne rINHUCTO-WeBHNCTbIE NOPOCLUME TPaBOW CKJIOHbI. YacTo OHM Aep)Xanuncb
HefasieKo OT rycTbIX 3apocjen MAaTbl U APYrOn TpaBbl, pacTyLLEen 0KO0 POAHUKOB. B KavyecTBe ybexxuLy,
XKENTOMY3UKN NCMOJIb30BaJiN ryCTble 3apOC/vM TPaBbl, TPELLUMHbI CKasl U NYCTOTbl MNOA KaMHAMU. Taknm
obpa3omMm, pacnpepneneHne NPecMbiKaloLWMXCa No cTaunsM BNoJHE COOTBETCTBOBAJIO UX TEPMOBMONOrMYecKuM
nokasaTensmM.

B pe3ysibTaTe OKa3blBaeTCH, YTO B OAHUX N TEX XKe MeCTaxX MOTYT XXWUTb PENTUINN C 04EHb Pa3HbIMU
TepMobnonornyeckuMmn xapakTepmucTnkamu.

N3 cKa3aHHOro Bbille MOXHO cAenaTb 4YeTBepTbii BbIBOA: €C/M  OpPUEeHTUPOBATbCA TONbLKO Ha
TepMoburonornyeckue XapakTepucTuku pPenTuani, onucbiBalolMe MoKa3aTenm MX MOJSIHOW akKTUBHOCTMU, TO
HEBO3MOXHO OOBACHUTL 3aKOHOMEPHOCTWM WX MPUYPOYEHHOCTM K PasNYHbIM MPUPOAHO-KIMMATUYECKNM
30HaM.
9TO0 NoKa3blBaeT, YTO NPUYNHHO-CIEACTBEHHbIE CBA3M MexAy TepModu3nonormen n NpupoaHbIMn yCaoBUSAMU
obuTaHMs y penTuamini HeoAHO3Ha4YHbl U MHOIOMJIAHOBLI. MeXAy HMMW CyLleCTBYeT Ba)KHbIl MOCPEOHUK -
KpaHe 3(pEeKTUBHBLIN KOMMJIEKC B OCHOBHOM MOBEAEHYECKOW TepMoperynsuum, KOTOpbI 4yTKO MeHseT
TOJIbKO MPOCTPaHCTBEHHO-BPEMEHHYIO CTPYKTYPY aKTUBHOCTW. A 3TO, B CBOIO o04Yepedb, O4YeHb CUIbHO
HUBENUpPYyeT BANSAHMNSA YCJIOBUIN BHELLHEN cpelbl Ha TepMOpU3NO0IOr N0 penTuann, ocnabnsaeT gasneHne Ha Hee
otbopa, NPOTUBOAENCTBYET HaKOMJIEHNIO afanTUBHO 3HaYNMBbIX N3MEHEeHUN KOMMJieKca
TepMOPU3NONOrNYeCKNX XapakKTEPUCTNK B reHooHAe NONyNALNNA.

Bce npuBefeHHbIe Bbile MaTepuasibl FOBOPAT O TOM, YTO CBSI3b MeXAY TepMOoU3N0SI0rNYeCKNMIn
nokasaTensMun penTuanin, ONUCbIBaOLWMMKN YCI0BMS peasin3aumm noJIHOM akTUBHOCTU, U XapaKTepUCTUKamu
NPUPOAHbIX YCOBUI Cpefbl - He BCerga oAHO3Ha4YyHa. KoMnaekc B OCHOBHOM NMOBEOEHYECKOM n
hU3N0N0rnYeckom TepMoperynaunm cyecTBeHHO HapyLaeT (pa3MblBaeT) 04HO3HAYHOCTb CBA3M MeXay
TeMnepaTypamu cpefbl 1 Tena. bnarogapsa Tepmoperynaumm (B OCHOBHOM NOBeAEeHYeCKON) penTuinm Kak
rpynna, nmes NnoTpebHOCTb B Harpese Tena xoTs 6bl Ha HEQ0/roe BpeMSA A0 YPOBHEN MPUMeEPHO OT 28 no 42° B
3aBUCMMOCTU OT BUAOB, MOryT obuTaTbh Kak B 3KCTPEMaJIbHO XKapKnNX NYCTbIHAX, Tak N B HE MeHee
3KCTpPeManbHbIX 475 NX (PU3N0A0rUn MPUNONAPHbBIX PpaloHaX N BbICOKOrOpbAX, T. €. B permoHax C LUMPOKUM
CNeKTPOM reorpaduyeckmx n KammMmaTu4eckux ycnosum. Takum obpasom, TepMmodusmnonormieckme
XapaKTepuCTUKKN, ONNCbIBaOLWMNE YCIOBUA NMPOTEKAHUA Y PENTUJINA MOJIHON aKTUBHOCTHN, 4YaCTO MOIYT He O4eHb
COOTBETCTBOBATb XapaKTepUCTMKaM reorpanyeckmx permoHoB obuTaHus, T. e., HanpuMmep, Me30ubl MOTyT
ycnewHo obuTaTb B permoHax C >XapkuM KJMMaTOM, a B X0JIOAHbIX KJIMMaTaxX MOryT XXWUTb PenTUIMN, KOTOPbIM
HeobxoauMm Harpes Tena 0o 30-34°. Takum o6pa3om, TEPMOPM3N0SIOrNYECKNE XapaKTEPUCTUKN,
onucbIBaloLLMe YC0BUA NMPOTEKAHUA Y PENTUINA NMOJIHOW aKTUBHOCTU, MOTYT N HE ABAATLCA ON8 HUX
cneunduyeckn aganTUBHbLIMU K YCJI0BUAM AaHHbIX MPUPOAHO-KJINMATUYECKNX 30H.

®DaKTOp KO/IMYECTBa TEMN/I0Thbl B IKOJ0rv penTuanm
XoTenocb 66l 0060 OCTAHOBUTLCA Ha TaKOM BaXKHOM XapaKTepUCTUKE, Kak «3heKTUBHbIe TeMrnepaTypbl»
(STe), nnn «gHN-rpalyCbl», Kak ee HasbiBanu paHblUe. Yalle BCcero Takme nccienoBaHs NpoBoanInN Ha
HacekoMbIx (/iBaHoB, 1959), ocobeHHO NpU N3yYeHUN NPOJOIHIKUTENBHOCTU OTAENBbHbLIX CTaAUA pPa3BMTUSA
(Parker, 1930; n gp.), HO 6bIK 1 Nybnnkauum, kacatrowmecs pblb (Kawkapos, 1938), 3emHoBOAHbIX (HaymosB,
1963). bbinn, KoHe4Ho, 1 6onee no3aHve nybankauun. B aHrnoAsbl4HOM MMTepaType 3TOT Noka3aTesb
Ha3blBalOT «rpagyco-gHAMn» - degrees days (DD), nnm «tennoBbiMn eamnHnuammn» - heat units (Begon et al.,
1986; Valenzuela et al., 1997; Baskerwille, Emin, 1969; Whillams, Crossman, 1977; Parker, Andrews, 2006).
[ymalo, Takom NoAxo[ BeCbMa NPOAYKTUBEH N ANS NpecMbiKalowmxca. Tak, Ha NpuMepe 4yepenaxu TapTapyru
Podocnemis expansa rnoka3aHa BblCOKas HeraTueHasa koppensaumns (-0.85) Mexxay Konm4ecTBoM rpafyco-gHen n
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NPOAOIKUTENBHOCTbIO MHKYBauum sul (Valenzuela et al., 1997), a uccnenoBaHus BOCTOYHOW 3abOpHOM UryaHbl
Sceloporus undulatus - 3Ha4YeHWe KOINYeCTBa AHEN-rpafyCcoB Ans 3aBepLlUeHns smMbproreHesa u, Takum
obpa3om, onpeneneHne CEBEPHON rpaHuLbl pacnpocTtpaHeHus (Parker, Andrews, 2006). 9TOoT noka3aTesb
yCMeLwHO UCNoJib3yeTca ANA HAay4YHOro UCCAef0BaHNS N NMPaKTUYeCKON AeSTesIbHOCTM N0 COXPaHEHMIO MOPCKMX
yepenax (Matsuzawa et al., 2004; n ap.).

O6napas BnosiHe onpefeneHHbIM HAbopoM cTabunbHbIX BUAOCNELMPUYHBIX MOPKONOrN4ecKmXx,
hU3NONOrnYecKX n NoBeLeHYECKNX XapaKTePUCTUK, penTuanmM 4aHHOrO BUAA B YCJI0OBUAX OMpeaeneHHOro
pervoHa c onpeaeneHHbIMU KNMMaTUYECKUMN XapaKTePUCTMKaMU MOryT UMeTb e AUHCTBEHHO BO3MOXXHbIN
BapMaHT NPOCTPaHCTBEHHO-BPEMEHHO CTPYKTYpPbl CYTOYHOWN U CE€30HHOW akTUBHOCTU. CnegoBaTenbHo,
penTuaMm AaHHOIro BMAA B onpefesieHHbIX NPUPOAHO-KINMATUYECKUX YCI0BUAX MOFYT HabpaTb Wb BNOMHE
onpenesieHHy0, KOHeYHyto Benn4nHy STe. Hamum pa3paboTaH CKOPPEKTUPOBAHHLIA MeTo OJ1S pacyeTa
rofoson STe UMeHHO ANA PenTUINM N NPou3BefeHbl pacyeTbl ro40BbIX CyMM STe An8 0OAHUX U TEX XXe BUAOB B
pa3HbIX YaCTAX UX apeasnoB N pa3HbiX BUAOB, 06MTalOWMX B pa3NYHbIX NPUPOAHbLIX 30Hax (YepnuH, 2011,
2014).

BHYTpY [OCTaTOYHO KECTKOWN NPOCTPaHCTBEHHO-BPEMEHHOA CTPYKTYPbl aKTUBHOCTU PENTUINU AaHHOIro BuAaa
UMEIOT BO3MOXXHOCTb HEKOTOPOW MoanduKaumm STe 3a cHeT BbiIbopa pas/IMYHbIX HOYHbIX TEMMEpPaTyp U 0u
TepMUHra B CyTKax. MO>XHO NOCMOTPETb Ha AaHHbIA BOMPOC U C APYron CTOPOHbI: Npy 0buTaHnM B pa3HbIX
NPUPOAHO-KINMaTUYECKMX 30HaxX BenndnHa STe, onpenensowas BO3MOXKHOCTU CyLLLeCTBOBAHUA
XKN3HeCrnocobHowm nonynsauum, N3MeHsSeTCsa B OCHOBHOM 3a cYeT 06 beKTUBHO CKabiBaloLencs
NPOCTPaHCTBEHHO-BPEMEHHOW CTPYKTYpPbl aKTUBHOCTU, CY6bEKTUBHbLIX MOANGMUKALNA YPOBHEN HOYHBIX
TeMnepaTyp U NPOAO/DKUTENbHOCTN TEPMUHTA.

PacyeTbl STe NpoBOANANCE B OCHOBHOM Ha pa3HbiX Buaax 3men (YepnuH, 2012a, 2014), 6nonoruio KOTopbiX Mbl
n3y4yanm Kak B npupopae, Tak n nabopatopun (cpepHeasmaTckume adbl Echis multisquamatus, 06bIKHOBEHHbIE
raftokun Pelias berus, riop3a Macrovipera lebetina, n op.). U3 Tepmobrnonornyeckmx nccnenoBaHuni o4eBnaHo,
YTO MPaKTUYEeCKM Yy BCEX 3TUX 3MEN TeMnepaTypbl TepMocTabunmnsaumm HaxooaTcsa B npegenax 28-32°, a
OMana3oHbl TeMnepaTyp MNOJIHOM aKTUBHOCTU PeAKOo npeBbiwatoT 32-33°. [N KaXKA0ro U3 3TMx BUAOB 3MEN
Mbl MPON3BOANAM pacHeTbl STe AN pa3HbIX TOYEK UX apeasioB, B KOTOPbIX KAMMaTUYeCKue ycaoBus
CyLLeCTBEHHO pa3nmyatoTcsa. CpaBHeHMe 3TUX Ludp NOKa3blBaeT, YTO OCHOBHAA pa3sHMUa MexXay HUMUN
CBOAUTCA K ABYM MOMeHTaM: 1) y 6onee TennontobmBbIX BUOOB HOYHbIE TeMrepaTypbl Bbile 1 2) y 6onee
Tennonobusbix BUAOB NPOLAOIKNTESNIbHOCTb NMeprnoaa C BbICOKMMWU HOYHbIMUK TeMnepaTypaMu B roay HaMHOro
6onble. Takum 06pa3oM, HECMOTPSA Ha TO, YTO TeEMNepaTypbl TeNa NpU aKTUBHOCTU Y HNX OKa3blBalOTCH
CXOAHbIMUW, rOA0Basa Benn4nHa STe Ans 3TUX BUAOB AOBOJSIbHO CUJIbHO pa3sindyaeTcs - ANa 3Meln, HacensatoLwmnx
6onee Tensble pernoHbl, OHa 6onee Yyem B 3 pa3a NPEBLIWAET 3Ty BEINYUHY N1 TEX, KOTOPble HacensoT
XO0JI0AHble PErnoHbl. 3TO 3HAYUT, YTO OJ15 3aBepLUEHNA OOHNX U TeX XKe BarKHeNnLWwmnX (ru3noorniyeckmnx
CE30HHbIX MPOLIECCOB TeM10M06MBbLIM BUAAM Hao 3Ha4YMTeNbHO 6oMblLle BPEMEHU, YEM X01040106UBbLIM.
O4eBUAHO, Y KaXKA0ro Buaa penTuini eCTb KpUTU4eCcKoe 3HaveHne STe, HMXKe KOTOPOoro peannsauus, B
YaCTHOCTW, PEMPOAYKTMBHOIO LIMKJ1a HEBO3MOXXHA. DTO 06CTOATENLCTBO OyAET ABNATLCA CEPbE3HbBIM
NpPensTCTBMEM K PAaClpPOCTPAHEHNIO XXNBOTHBLIX A@HHOIr0 BUAa B PErnoHbl ¢ 6osee Xono4HbIM KauMaToM. Mpu
3TOM psaf BMAOB, obuTaloLWmMX B ropax Uan B CEBEPHbIX panioHax, He Bcerga mMoryT HabpaTb 3a rog
0OCTaTO4HYIO AN 3aBepLUeHns, HanpuMmep, NOJIOBOro unksia STe, 1 pa3MHOXEHUE Y HUX NPOMCXOAUT
HeeXXerogHo, 4To NPOAEMOHCTPMPOBAHO HMAbCOHOM Ha npuMepe obbikHOBEHHOM raatoku (Nilson, 1981).
Taknm ob6pa3oM, Nony4aeTcs, YTO NpeACcTaBUTENN OAaHHOMO BuAa PenTUINN, Kak MHANBUAYa/IbHbIE XUBOTHbIE,
MOryT CyLLLEeCTBOBATb Ha 3HauYuTenbHO 6onblleM apease, YeM peasnbHO XUBET BUA. W 3To noaTBepxXaaeTt
npakTUKa coaoep>XaHus penTuaui B HeBosie. OfHaKO Cepbe3HOe OrpaHNyYeHne Ha pacnpoCcTpaHeHe BU40B
OKa3blBaeT HEBO3MOXXHOCTb 3aBepLUEHNS Y HUX pAfa BaXKHENLWNX PU3IN0N0rNYECKMX CE€30HHbIX LIKJIOB,
HeobxoaMMbIX NS CyLWecTBOBaHNS Buaa (B 4aCTHOCTU, pa3MHOXEHNS), BCIeACTBUE, B TOM 4YUCe, U
HepocTaTo4YHOCTU STe.

Nmes MaTepumanbl nCCNefoBaHW Mo TepMobnonornm HEKOTOPOro Buaa penTUINii U 3Has onpenesieHHble
KJMMaTU4YeCcKne XxapakTepUCTUKUN pa3HbIX PaioHOB, MOXHO C 60/bLLIOW CTENEHbIO OCTOBEPHOCTU BbIHNCIUTD
CTPYKTYPY CYTOYHOM N CE30HHON aKTUBHOCTU 3TUX XXMUBOTHbIX N CYMMY 3(DPEeKTUBHbLIX TemnepaTyp 478 HUX B
OaHHbIX MecTaxX. A 3Hast KpUTUHECKUA MUHMMYM CYMMbl 3PEKTUBHBIX TEMNepaTyp A1 LAaHHOIO BUAA, MOXHO,
Hampumep, onpenesnTb, B KAKNX paloHaX 3TOT BUJA CMOXET XWUTb, @ B KaKNX — HeT.

B Hay4HOW nuTepaType 4acTo ynoTpebnseTcs CJIOBOCOYETAHME «TepMasibHble afanTauum». Ho, rosops o
TepMasbHbIX aganTaunmsax, aBTopbl Yalle BCEro onNnchiBaloT 1 06CyX4aloT TO, 4TO COCTaBAsET npeameTt
Tepmoburonormm Kak TakoBor, TepMoburonornyeckme KaTeropum, 3KoN0ro-pusnonormieckme,
hn3nonoro-akonornyeckme, hnsnosiornieckmne, IKoNornyeckme 1 Npodmne acnekTbl TepMobrnonorum penTuini.
[lymato, 4TO 34€eCb HY>KHO pa3obpaTbCsa B TOM, YEM OTJINYAKOTCS MO CMbICJTY MOHATUS «TepMoburoniorns» n
«Tepmobuonornyeckne oCobeHHOCTM», C OQHON CTOPOHLI, OT MOHATUA «TepMasibHble ajanTauum» - C 4Pyron.
YacTo B InTepaType OHU NCMOMb3YIOTCA KaK CAHOHUMBI, T. €. MPUHUMaeTCs TOYKa 3PEeHUs, 4YTO BCe
TepMmoburonornyeckne rnokasaTenun, NPoLECcChl N CTPYKTYPbI SABASIOTCA OAHO3HA4YHO afanTuBHbIMU. Ho Ham
KaXkeTcs, 4TO 3TO He COBCEM OAHO 1 TO Xe. [1o KparHen Mepe, eCcin 3TO TaK, TO TaKoe NOJIOXKEHUS Haao
[0Ka3aTb, a pa3inyna Mexxay ABYMS rpynnamMmu NOHATUN HY>XXHO TOrga onpenennTb U B AasibHENLLEM TePMUHbI
NMPUMEHATb NPaBUIbLHO.

NTak, Tepmoburonorus, Tepmobuonormyeckme ocobeHHoCcTn. YTo 3TO? 3TO NOHATMSA CTaTu4eckue, T. e. Habop,

KOMMAEKC IHAOMEeHHbIX XapaKTePUCTUK, KOTOPbIE OMUCLIBAOT CBONCTBA XMBOTHOIO, 3aBUCUMbIE OT
TeMnepaTypsbl, MapaMeTpbl TEPMasbHOrO roMeocTa3a, BHYTPEHHIO OpraHn3aLuio U MeXaHN3Mbl
Tepmoperynaumu. A BOT TepMaJibHble afanTaunm - 3To NoHATUE YHKUUOHaNbHOe, ANHaMmyeckoe. 3To
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Mopdosiormyeckmne cBonNCTBa, buoxnmmyeckne, GuUsnoaormieckne n NoBeJeH4Yeckue peakunm, HanpasJsieHHble
Ha npucrnocobneHune, yay4yweHne NnpncnocobeHHOCTM opraHm3Ma XX1MBOTHOMO MM coobLecTBa K AaHHbIM
TepMaJsibHbIM YCJI0BUAM CpeAbl UK Ha NpMCcnocobsieHne K HOBbIM, MEHSAIOLLMMCS YC/IOBUAM TEPMaJibHOW cpefbl
(MpY M3MEeHeHWN yCIOBUIN UM MPY OCBOEHUMN HOBbIX BUOTOMNOB, YTO TOXKE eCTb U3MEHEHMNEe YCI0BUN).
BbIpa>kaloTCS OHW B COXPaHEHWW NN OpraHn3aumnm BO3SMOXXHOCTEN AJ18 YCMNeLIHOro BbkKnsaHma ocobei n
NONyALNA B AAHHBLIX UM MEHAIOLLNXCA YC/IOBUAX Cpeabl NpX AOMYCTUMbIX SHEPreTUYeCKMX 3aTpaTax Ha
»un3HeobecneveHume ocoben 1 BOCMPOU3BOACTBO Nonynsaumin. I Bce 3TO - Npy HENPEeMeHHOM COXpPaHeHune
nokasaTesiell TepMajibHOro roMmeocTasa.

B camom obwiem cmbiciie aganTtaums (naT. adapto - npucnocobs510) - NpoLecc NpMcnocobsieHns K yCaoBMAM
BHELLUHeN cpeabl.

WHauBuayanbHble agantaunmy - peakunum NHANBUAYaJIbHOrO XXMBOTHOMO (B OCHOBHOM MOBeAEeHYeCKne),
HamnpaBsJ/IeHHble Ha peasin3aLnio akToB Xn3HeobecrneyeHUs ero Kak camoCcTosATeIbHOM 0cobu, Ha BbIMOJIHEHNE
UM BCeX HeOBX0ANMbIX (PU3MNOSIOTNYECKMNX N SKONOMMYECKMX PYHKLUIA B NONyAsaumm n buoueHose B AaHHbIX NX
MEHSAIOLWMXCA yC0BMAX cpeabl, Ha 6e3yC/IoBHOe COXpaHeHMe 0CHOBHbIX MapaMeTpoB roMeocTasa, yJy4lleHne
afanTMPOBaHHOCTM 0COOW B pasfINyHbIX YCIOBUSAX CPeAbl U MOSTyHEHNE €10 KOHKYPEHTHbIX NPenMyLLecTs nepes,
ApYrMMn NHANBMAAMN.

AnanTnpoBaHHOE COCTOSAHME 0CObyM - 3TO TaKoe paBHOBECHOE, YCTONYMBOE, AUHAMMYECKOE COCTOAHME, NpKn
KOTOPOM OTAeJIbHOe, UHAMBMAYaIbHOE XXNBOTHOE MOXXEeT obecneynTb BbKMBaHNEe ceba Kak CaMOCTOATENIbHON
0CobU C HaMMEHbLUNMWN BO3MOXXHBbIMW AJ19 AaHHbIX YCJ0BUN (ONTUMasIbHbIMWN) 3HEPreTU4YecKuMn 3aTpaTamm
NPV COXpPaHEeHNN OCHOBHbIX XapaKTepPUCTNK FroMeocTa3sa.

Y10 npepctasnseT cobon peakums MHANBUAYAIbHOW aganTaunmn? Ee BaXXHENLWMA CMbIC/T N HaMpaBJIEHHOCTb -
B J1I06bIX YC/I0BMAX cpelbl (MOCTOSHHbBIX NN MEHSIOLWNXCS) COXPaHATb HEN3MEHHbBIM BUAOCHELNPUYHbIN
kKoMnaekc 6a30BbiX, CTabuabHbIX, TEPMODU3NONOrNYECKNX, TEPMOPErYINPYIOLLMX NOoKa3aTenen
(xapakTepucTuk romeocTtasa) - U3N0I0r0-3K0JI0rMYecKyto MaTpuly. PeanmsyeTcs 3To 6narogapa AByM
OCHOBHbIM HarMpaB/IeHNAM UHAMBMAYaNbHbIX aAanTUBHbIX peakLuii:

1) onepaTMBHO U MakKCMMasbHO 3(hHEKTNBHO HUBENMNPOBaTb (HENTPaNN30BaTh) BJNAHNE «BO3MYLLLAIOLLMX>»
BO3[eNCTBUIN BO BHYTPEHHEN NN BHELLHEN cpede, T. €. UCMOoNb30BaTb B OCHOBHOM HauboJiee npocThle,
SHepreTnYyeckn MasosaTpaTHble, NOBEAEHYECKME PEryNsALMOHHbIE PeaKLUm N KOMMJIEKC NOBEAEHYECKMX Mep
ONA N3MEHEHUSA peXxuMa CBOel aKTUBHOCTU (CYTOYHOW N CE30HHOW NPOCTPaHCTBEHHO-BPEMEHHOW CTPYKTYpbI
AKTMBHOCTWN) C LeNblo peann3aunm nepnogmnyecknx Grusnoaormiecknx NpoLLeccos B oOpraHn3mMe n COXpaHeHus
XapaKTepucTMK romeocTasa;

2) N3MeHUTb PYHKLMOHUPOBaHME Pa3INYHbIX BUOXNMNYECKINX, PUINOSIOTNYECKUX N MPOYUX CUCTEM
opraHu3ma, 4Tobbl nx paboTta 6bina Hanbosee oNTMMaNbHOW N SHEPreTUYEeCKN HanMeHee 3aTPaTHOWM B HOBbIX
YyCNOBUSIX; 3TOT NyTb 6osiee CIOXKHBIN, IHepreTuyeckn bonee fOporomn, 4em nepsbIn.

Pe3ynbTaTbl UCC/IeAOBaHUI MOKa3bIBAKOT, YTO, XOTH BCE XMBOTHbIE (MO KpalHeln Mepe BbiCLUNE) 3a4eACTBYOT
npu agantaumsax oba 3TMX HanpasJieHUsA, HO O4EBUAHO, YTO YEM yCMeLlHee NCMNoJib3yeTcsa nepBoe, TeM MeHee
aKTyaJibHbIM CTaHOBUTCS BTOpOE.

OCHOBHOW »Xe CMbIC/A aganTauunii, CBA3aHHbIN C COXPaHEHNEM HEN3MEHHOCTU XapaKTepucTuK
hnN3101I0r0-3KONOrMYECKON MaTpuLbl, BaXXEH BCerga v B tobom ciiyyae. MNo3ToMy KOMMIEKC XapaKTepUCTUK
TepMasibHOro roMmeocTasa (P13M0oJI0ro-3K0JIOrN4eCKON MaTPULLbl HY>KHO CHNTaTb LEHTPasibHbIM, KJIIOYEBbIM
NMOHATMEM B MexXaHW3Me npouecca agantauuu.

lNoBepeHYeckne TepMoperyiaunoHHbIE peakuymm

MO>XHO BbIAENTb HECKOJIbKO TUMOB NOBEAEHYECKNX TEPMOPEryJ/IALNOHHbBIX PeaKLNiA:
1) NnoBeaeHYecke TepMoperynauMoHHble peakLn, HanpasJ/ieHHble Ha perynaumio TemMnepaTypbl Tena
penTuann, T. €. NoOAAep KMBaloLLNe ee onpefesieHHbIN YPOBEHb NN cnocobCcTByoLWMe peanm3saumm
Heob6xoAMMOoW CYyTOYHOWN ANHAMUKN TeMnepaTypbl Tena npu obs3aTelbHOM COXpPaHEHUM NapamMeTpoB
TepMaJibHOro roMmeocTasa;
2) peakuun NoBeLeHYeCKOro pearmpoBaHns Ha pasinyHble 3KON0rn4yeckme (B ToM Ynucie n TepMabHble)
haKTopbl BHELLHER cpefbl U UX U3MEHEHUS C LIefIbl0 «TOHKOM NOACTPONKN», KTIOHUHIa» CTPYKTYpbI
XKN3HEe[EeATEeNbHOCTN AN COXPAHEHNSA NOCTOAHHOIO ANHaMNYEeCKOr0 PaBHOBECUS MEXAY: a) HeE0BX0ANMOCTbIO
peann3aunmn BCcexX BaXXHENLINX 3/1IEMEHTOB XXUN3HeAesaTeNbHOCTN 0cobn 1 NonynsuMn gaHHoro snga u 6)
HeobXxo4MMOCTbIO COXpPaHEHMS NapaMeTPOB roMeocTa3a. ITOT «TIOHUHI» OCYLLECTBSETCS 3@ CHET U3MEHEHUI
B MPOCTPaHCTBEHHO-BPEMEHHON CTPYKTYpPE aKTUBHOCTU XXMBOTHbIX. B Habope 3Tux noBegeH4Yeckmnx
peryanpyroLwmx peakunn, xapakTepHbliX 419 BUAOB, HacTo nuMetoTcs obime peakumun, T. €. oTAeNbHbIe
3/1eMeHTbl 3Toro Habopa BnaocneununYHsbI;
3) peakuun onepaTUBHOIO NOBEAEHYECKOro pearnpoBaHnsa Ha AMHaMNKy (haKTOPOB BHELLHEN cpefbl C Lefbto
peanu3auunm HeobxoAnMbIX (PU3NONOrNYECKUX CYTOYHbIX LIMKIOB (COH-60apCTBOBaHME 1 T. N.). TN peakummn
BbICTYMalOT KakK «TOHKasi MOACTPONKa», «TIOHUHI» MPOCTPAaHCTBEHHO-BPEMEHHOWN CTPYKTYPbl CyTOYHOM
akTuBHoCTU (HepnuH, 2014);
4) peakuunn NoBeAEHYECKOro pearMpoBaHnsa Ha ANHaMMKY (haKTOpPOB BHELLHEN cpedbl C Liefiblo peannsaumnm
Heo6XxoAMMbIX PU3NOSIOrNYECKNX CE30HHBIX LMKIIO0B (LMK Pa3MHOXEHUSA, LKA NMUTaHNS, LUK XXUPOBbLIX TeN n
T.MN.). TN peaKkumnmn BbICTYNAT Kak «TOHKaa NoACTPONKa», «TIOHUHM» NMPOCTPaHCTBEHHO-BPEMEHHO
CTPYKTYpPbl CE30HHON aKTUBHOCTW (YepanH, 2014).
Mpu 3TOM «TIOHUHI» CYTOYHbIX U CE30HHbIX MPOCTPAHCTBEHHO-BPEMEHHbLIX CTPYKTYP aKTUBHOCTM
oCyLLeCcTBAAETCA «4epe3 cuTo» 6a30BbiX, HEM3MEHHbIX, BUAOCNELUNPUYHBIX, (PM3N0N0ro-3KOOrNYeCKnX,
TepMOperympyoLnX XapakTepUcTrk, T. e. BuaocneumnbnyHomn, cTabuibHom hr3nonoro-3Ko1ormieckomn
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MmaTpuubl (Cherlin, 1991; YepnauH, 2014).

3Ha4yeHve NoBeAEeHYECKUX TEPMOPEryISILNOHHbIX PEAKUU B KOMIJIEKCE MHANBUAYabHbIX agantaumni
O MHOro4umcneHHbIX hopMax 1 pa3Hoobpa3HbIX MEXaHM3MaxX NOBeAEeHYEeCKON TepMoperynaunm y>xe 6oii1o
noapobHo HanncaHo paHee (YepanH, 2012a, 2014). B KOHTEKCTe AaHHOMo PacCMOTPEHUSA Ba)KeH OTBET Ha
BOMPOC: ABASAIOTCA N NOBEAEHYECKMe, TEPMOPErynsaLMOHHbIE peakunn aganTUBHbIMK, T. €. HafnpasBJ/ieHbl 11
OHW @) Ha peann3aumnio akToB XXUN3HeobecneyeHUs oTAesbHbIX 0cobelrt ¢ COXxpaHeHEeM OCHOBHbIX MapaMeTpoB
romeocTasa, 6) Ha BbINoJIHEHNE MU BCEX HEOBXOANMBIX (PU3NONOTNHECKMX U IKOJIOTNYECKUX (DYHKLINNA B
nonynsuum n B broueHose, B) Ha Co3faHNe MHANBUAYANbHbIX KOHKYPEHTHbIX MPENMYLLLECTB?
MNoBepeH4Yeckne TepMoperynsunoHHbIE peakLumm ABAAITCA B paMKax (U310JI0r0-9KOI0r N4eCKON CXEMbI
TepMoperynaunm onepaTMBHbIMK NMNOBEAEHYECKMMU OTBETaMM 06PaTHOM CBSAA3U Ha OTKJIOHEHMWS NEPeMeHHON
(TemnepaTypbl Tena) OT HEM3MEHHOIO «LITATHOIr0», TEPMOPErYINPYIOLLEr0 3HA4YEHNSA 3TON NEPEMEHHOMN,
XPaHSLLErocs B NaMATW CUCTEMbI B BUAE XapaKTEPUCTUK roMeocTa3sa (PrM3nonoro-3kosIorm4eckon MmaTpuLlbl).
OTK OTBETHbIE peaKLUM HanpaBaeHbl Ha AOCTMXKEHNE BCEX TEX LieNel, KOTopble YKa3aHbl B NpeabliayLem
ab3ale Kak XxapaKTepucTuKM afganTuUBHOrro npouecca. CnegosaTesibHO, NOBeAEHYECKME TEPMOpErysLNOHHbIE
peakuun, 6€3ycsioBHO, MOryT CHMTATLCS dJIeMeHTaMn NHANBUAYabHbIX afanTUBHbIX PeaKLnii.

3HayvyeHue noBeAeHYeCKNX MeXaHN3MOB (hOPMUPOBaHMS NMPOCTPAHCTBEHHO-BPEMEHHOWM CTPYKTYPbl aKTUBHOCTY
B KOMIJIeKCe NHANBUAYaIbHbIX aganTaumnm
B nopasnsowemM 60MbLIMHCTBE C/lyYaeB cpefia NpefoCcTaBAseT AN penTuaMn 4octaTo4yHo 6onbLune
BO3MOXXHOCTU, 4TObbI perynmpoBaTb TemMnepaTypy Tena. 3ToMy CocobCTByeT MO3anyYHOCTb TEMMEPATYPHbIX 1
OPYrnX 3KOJIOrMYEeCKUX YCI0BUM Cpeabl, T. €. Pa3HOPOAHOCTb (KOHTPACTHOCTb) «TEPMaJIbHOro Noas» N APYyrux
(haKTOPOB 3KOJIOrMYECKON cpefbl. Pa3Hble BUAbI PENTUANA UCMONb3YIOT ANA TepMoperynsumm sty
pPasHOPOAHOCTb YC/IOBUIM B pa3HblX BapMaHTax: MOBEPXHOCTb NMOYBbl - BETKN AepPEeBbEB U KYCTOB, MOBEPXHOCTb
MO4Bbl - HOPbI, COJIHEYHbIE YHAaCTKN NOBEPXHOCTU - TEHEBLIE U T. M. HO caMn penTnamm oCcTaloTCs B 30He
AKTMBHOCTM HACTOJIbKO [,0/Ir0, HACKOJIbKO UM MO3BOJISAIOT YC/I0BUSA cpefbl. bonee Toro, B psige ciiy4yaeB OHU
MbITAalOTCA BCEMU BO3MOXXHbIMW cnocobamMu NpoANTb BPEMS aKTUBHOCTU MPU BbICOKMX TeMMepaTypax, 4To
NOATBEPXXAAETCHA HAJIMYNEM Y HEKOTOPBIX BUAOB PENTUANN Takon pOpMbl aKTUBHOCTU, Kak A06pPOBO/bHbIN
neperpes (YepnuH, 2014 n ap.).
TepMarnbHble YCN0BUSA CpeAbl UCMOJb3YIOTCA pa3INYyHbIMU BUAAMU PenTuani no-pasHomy. B nobom cnyyae,
Ba>XHOe yCJIOBME NPU 3TOM - COXPaHUTb BUAOCNELNPUYHBIA KOMMIEKC CTabuibHbIX, TEPMOMU3NONOrNYECKNX
XapakTepucTmnK romeocTasa.
O4yeHb SIPKO AEMOHCTPUPYET CBA3b PeXMMa aKTUBHOCTY C TEMMNEPATYPON Tesa N KIMMaTU4eCcKuMn haktopamm
cpefHeasmnaTckas aa Echis multisquamatus (pwc. 3), C KoTopol Mbl paboTann B Te4eHNe YeTbipex JIeT BO
BnaguHe EponnaHpys B bagxbi3CKOM 3arnoBegHUKE Ha caMoM tore TypkMeHucTaHa (Yepaun, Uennapuyc, 1981).

I 0 i
©4 6 789 10 11
- = |
40
304
20
10 |
6 6 12 18 0 0 6 1218 0 0 6 12 18 0

Bpemsa cymok

31



YepauvH B. A. Tennosble agantauum penTuannm n MexaHnsmol ux opmmposaHusa // MpuHumnel skonorun. 2015. T. 4. Ne
1.C.17-76.

&

)

f T T T r*

0 6 12 18 0
Bpema cymox

Puc. 3. CyTo4Has n ce3oHHas MHaMUKa TeMrnepaTypbl Tesa cpegHeasnaTCckonm 3bl B 3aBUCMMOCTU OT
TemnepaTyp cpenbl. | - Ha4ano BecHsbl, Il - cepefunHa BecHbI, /Il - KoHel, BeCHbl, IV - Havyano neta, V - cepeanHa
neta. Mo ocu opavHarT (t°) - TemnepaTtypa, °C, no ocn abcumcc - BpemMsa CyTok. 1 - TeMmnepaTypa NOBEPXHOCTU

noyYBbl, 2 - TeMNepaTypa BO34yXa Ha BbicoTe 3 cM, 3 - TeMnepaTypa NoysBbl Ha rnybuHe 20 cm, 4 -
TemnepaTypa Noysbl Ha rnybuHe 30 cM, 5 - TemnepaTypa Tena, 6 - HOYHOW NOKOW, 7 - HarpeeaHwe, 8 -
TepMUHT, 9 - ocTbiBaHMe, 10 - THI, 11 - pHeBHOM OTAbIX = TepMUHr (no YepnuvH, Llennapuyc, 1981)

Fig. 3. Daily and seasonal dynamics of body temperature in saw scaled viper Echis multisquamatus depending
on environmental temperature. | - early spring, Il - the middle of spring, /Il - late spring, IV - the beginning of
summer, V - the middle of summer. Ordinate axis (t°) - temperature, °C, abscissa axis - day time. 1 - land
surface temperature, 2 - air temperature at 3 cm height, 3 - soil temperature at 20 cm depth, 4 - soil
temperature at 30 cm depth, 5 - body temperature, 6 - night rest, 7 - heating, 8 - therming, 9 - cooling, 10 -
thermally neutral behavior, 11 - day rest = therming (by Cherlin, Cellarius, 1981)

FpahnKy LEMOHCTPUPYIOT XKECTKYI0 3aBUCMMOCTb TEMMNEPATYPLI TEJa B KaXKAbl MPOMEXXYTOK BPEMEHU OT
BMOJIHE onpefesieHHbIX TeMNepaTypPHbIX XapaKTepucTuK cpedbl. 3TO, B CBOIO 04epelb, MOKa3blBaeT, YTO Takoe
XXMBOTHOE, KakK 3a, obnagatoLiee BNoaHE onpefesieHHbIMU TepMOBUOOrM4eCcKUMnN XapakTepUcTMkamm m
0CO6EeHHOCTAMU TEPMOPErynaunmn, MoXeT BbiTb aKTMBHO TOJILKO B AaHHOE BPeMS U B JaHHOM MecTe.
BO3MOXXHOCTW AN HEe HaXOAUTbCA B IPYFrOM MecTe 1 BbiTb akTUBHOWM B Apyroe BpeMs, obnanas ceoumMun
XapaKTepHbIMU TepMOBNOIOrN4ecKNMN 0COBEHHOCTAMU, MOTPEOBHOCTAMU U BOSMOXKHOCTAMU TEPMOPErY AL,
npocTo HeT. B NpoTMBHOM cniy4ae TemnepaTypbl Tena CTaHyT AnMbo CAULLKOM HU3KMMU, NMbOo CnWKoM
BbICOKMMMU, T. €. BbINAYT 3a Npefesbl AMana3oHa TeMnepaTyp MNOJHOM aKTUBHOCTU N TakXXe He CMOryT
obecne4nTb pr3nonornieckm HeobxoanMble CyTOYHYIO U CE30HHYI0 ANHAMUKN.
Ewe oanH [OBOJIBHO XXECTKUI NpuMep nofobHon cnTyaumm Habnogancs HaMmu B TOM e BNagnHe EpoinaHays,
rae Mol paboTanm He TOSIbKO C 3haMu, HO U BCEMU APYTrMMU PENnTUANSAMU, KOTOopblie TaMm BoaATcsa (Lennapwuyc,
YepnuH, JlyknH, 1983). JleTtom TemnepaTypbl B HOpax (Ha ranybuHe 20 cM) Be4epoM 1 B Hayane Ho4u
MOBbILLANCE OO CBOEro CyTOYHOr0 MakCMMyMa - 32° 1 MHoraa fake HeMHOro Bbile (cM. puc. 1V).
TemnepaTypbl Tena 3¢ B HOpax NPaKTUYECKM MOSHOCTbLIO COBMafaloT C TEMNepaTyponr NoYvsbl TaM. YpoBeHb 32°
- MaKCMMaJibHasa TemMnepaTypa NOJIHOW aKTUBHOCTU A5 3¢hbl (Kak 1 AN LPYrnX CKPbITHOXKUBYLLMX BULOB
3Men, obuTarLWmnx TaM e, - apraHCKNxX IMTOPUHXOB Lytorhynchus ridgewayi, nHonmnckux éonr
Boiga trigonatum, nonepeyHononocaTbix Boako3yboB Lycodon striatus). Mo3ToMy B 3TOT MOMEHT BCe 3Meun
Ha3BaHHbIX BUAOB NOYTN OAHOBPEMEHHO BbIXOAUAN Ha MOBEPXHOCTb, rAe TeMnepaTypbl B 3TO BPEMS HUMXKE.
[pyroro BapnaHTa AENCTBUIA Y HUX He Bb110. Naas Ha TepMOMETP Hallel MeTeonsiowankun, N3MepsBLLInIA
TeMmnepaTypy Mo4Bbl Ha rnybuHe 20 cM, Mbl TOYHO 3HaJIN: KakK TOJIbKO TeMnepaTypa Ha HEM NOAHUMAETCs [0
32°, MOXXHO MATK «CcobnpaTb» BCE MHTEepecytoLlMe Hac BUAbl 3MeN.
OJHO3HA4YHYI0 3aBMCUMOCTb CTPYKTYPbl aKTUBHOCTU OT TeMNepaTypHbIX YC/I0BMIA Cpeabl MOKa3biBaeT CepbIn
BapaH, NJaHOMepHOe U3yYeHNe KOTOPOro Mbl BEJIN B TeYeHne MHOTrMxX NeT B Kbi3blJIKYMCKOM 3anoBeHNKeE B
Y3bekuctaHe (Lennapuyc, YepnnH, MeHblunkos, 1991; Uennapunyc, Uennapuyc, 1997). Mbl BbISCHUAN, 4TO
CYTOYHYI0 AMHAMUWKY TeMrepaTypbl Tena 3TOro XXMBOTHOI0 B MPUPOAHON Cpefie MOXXHO paccynuTaTb, 3Has
CYTOYHBIA X044 TemMnepaTyp NOBEPXHOCTU MOYBbI M MPU3EMHOI0 C/1I05 BO34yXa Ha cneunasbHon
MeTeonsiowaake. CpegHsas TemnepaTypa Tefla BapaHOB B COCTOAHWN MOJIHON aKTUBHOCTW B AaHHOW Monynsauum
B 10601 NPon3BoOJIbHO BbIOPaHHbLI MOMEHT BPEMEHW COOTBETCTBOBAsIA BEIMYMHE:
to = (tn + t:)/2,

roe t, - cpenHAsA paccHUTaHHas TemnepaTypa Teja BapaHOB B HEKWUIA MOMEHT BpeMeHW, t,  t, - TemnepaTypbl

MOBEPXHOCTM NecKa 1 NpM3eMHOro Ca0s Bo3AyXa Ha BbICOTE NPUMEPHO 5 CM Ha MeTeonJoLwaaKe B 3TOT Xe

MOMEHT.

Ha puc. 4 BMOHO, Kak OAHO3HAYHO onpeaenseTcs BO3MOXXHOE BPEMS MOJHON aKTUBHOCTM 3TUX ALLEPUL,: OHU
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BbIXOOAT N3 HOP N BEAYT NOJIHYIO aKTUBHOCTb CTPOIro B TakKoe BpeMA, Korga TeMnepaTtypHblie ycnoBusa cpebl
No3BOJIAIOT TeMnepaType NUx Tesla HaxoAUTbLCS B AMana3oHe MOJIHOM aKTUBHOCTM.
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Puc. 4. Cxema pacyeTa NpoAo/KUTENBHOCTY NMeprnoaa NoJIHOM aKTUBHOCTU CEPOro BapaHa No MeTeoAaHHbIM
(no Uennapuyc, Uennapuyc, 1997). Mo ocn opamHaT (t°) - TemnepaTtypa, °C, no ocn abcumcc - BpeMsi CyTOK. t,

- TeMnepaTypa NnoBEPXHOCTU NECKa, t; _ remnepaTypa NPU3EMHOrO CA0S BO3AYXa, t, _ paccunTaHHas

TemnepaTypa Tena
Fig. 4. The calculation of the full activity period in Varanus griseus using the meteorological data (by Cellarius,
Cellarius, 1997). Ordinate axis (t°) - temperature, °C, abscissa axis - day time. t, _ sand surface temperature, t,

- surface air temperature, t, _ ca|culated body temperature

Mbl n3y4anum Tepmobrnonormio faabHEBOCTOYHOr0O cUMHKa Plestiodon latiscutatus B 1983 roay Ha ocTpoBe
KyHawmp (BopkuH u ap., 2005). Hawwn nccneposaHns nokasanu, 4TO UMEHHO onpefesieHHble U CTabuibHble
TepMopU3N0I0ornieckme XxapakTepucTnkm 3Tnx awlepul, (temnepaTtypa NnosHOM akTUBHOCTK 29.0-36.5°,
OnanasoH TepMmocTabunmsauymm 33.0-36.0°), ux Mopdosiorniyeckas CTpykTypa (MaccCuBHoe Teso, KOpoTKue
nanku) n nosefeH4yeckne ocCoBEHHOCTN XECTKO ONpenesnatoT NMPOCTPAaHCTBEHHO-BPEMEHHYIO CTPYKTYPY UX
aKTUBHOCTMU, a Takxe BroTonmnyeckoe pacnpocTpaHeHne n Aaxke reorpaduyeckoe pacnpoctpaHeHne (bopkuH
n ap., 2005).

Mbl NpoBenn cpaBHeHMe 3KOo0rm 1 Tepmobronornm nonocaTon awypkn Eremias scripta n necHaHon
KpyrnoronoBku Phrynocephalus interscapularis B Kapakymax (YepnuH, 19886; YepnuH, My3biyeHko, 1983) npu
X COBMECTHOM obuTtaHum (puc. 5). Oba Bnaa - menkmne, NOABMXKHbLIE, MCaMMO(UIIbHbIE AWEPULLbI, TAroTeowme
K BbICOKMM TeMnepaTypaMm. Ho nosiocaTble AWYpPKW NMpeKpacHo s1a3aloT Mo BeTKaM KYCTapHUKOB U fepeBbEes,
6ykBasibHO NepeneTas C O4HOM Ha APYryto. Jlanku pacnonoxeHbl Tak, 4TO NPy ABUXKEHUN MO NO4YBe Teso
OKa3bIBaeTCA NPUXKATbIM MU 04eHb 6/IM3KO K Hel, BCNeACTBME HYero ux KpOXoTHOe TyJ10BULLE C Masioi Maccon
N MUHMMaNbHON TepMasibHOM NHEPLIMOHHOCTbLIO 04eHb BbICTPO NprobpeTaeT Ty XXe TeMnepaTypy, Y4To ”
MOBEPXHOCTb MOYBbI. TeMnepaTypbl MNOJHOM aKTUBHOCTU N MOJaJIbHbIA Anana3oH TepMocTabuamnsaumm
0O0CTaTO4YHO BbICOKU 1 613KKM K 40°. Y nec4aHom KPYrsorosoBKU Nanky pacnosioXXeHbl Tak, 4TO AuepuLbl
MOryT JIErKo NPUMNOAHMMATbLCA Ha HUX, YAEPXXUBas TeJ10 NPUNOAHATLIM U OTAEJ/IEHHbIM OT MOBEPXHOCTU MOYBbI.
TemnepaTypbl NOJIHOM aKTUBHOCTU U AMana3oH TepMocTabunmnsaumm okono 40° n fake HECKObKO Bbille. 3TO
nccnefoBaHve NPoAEMOHCTPMPOBAJIO, HTO TeMNepaTypHble YCI0BUS Cpefbl BMEecTe ¢ 0COBeHHOCTAMM
TepMoperynaunm xecTko onpenenstoT eGUHCTBEHHO BO3MOXXHbI BapUaHT NPOCTPaHCTBEHHO-BPEMEHHON
CTPYKTYpPbl aKTUBHOCTU AN 060X 3TUX BUAOB.
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Puc. 5. DnHamuka Temnepartyp cpeabl n Tena swepuly B KapakyMmax B 1€THUY riepuoa: 1 - nonocaTtas AwWypKa;
Il - necyaHas kpyrnorososka. Obwune popmbl NoBedeHns awepuy: 1 - HOYHONM OTAbIX, 2 - HarpeeaHue, 3 - the
thermal TCM, 4 - ocTbiBaHWe, 5 - [OOPOBONLHLIN Neperpes, 6 - LHEBHOM OTAbLIX. TemMnepaTypbl: 7 - Tena
auwepul; 8 - NOBEPXHOCTM NMOYBbI HA OTKPbITOM MecTe; 9 - BO34yxXa B NpPM3eMHOM coe (Ha BbICOTe 2 CM) Ha
OTKpbITOM MecTe; 10 - BO34yXa B KpoHe AepeBa Ha BbicoTe 2 M; 11 - NOBEPXHOCTU NOYBbI B TEHWN KYCTOB; 12 -
noysbl Ha rnybuHe 5 cm; 13 - no4Bbl Ha raybuHe 10 cm; 14 - no4Bbl Ha raybuHe 15 cm

Fig. 5. The dynamics of lizards' body and ambient temperature in Karakum desert in summer. 1 - Eremias
scripta; Il - Phrynocephalus interscapularis. The activity patterns in lizards: 1 - night rest, 2 - heating, 3 -
thermally stabilizing behavior, 4 - cooling, 5 - voluntary overheating, 6 - day rest. Temperatures: 7 - lizards’
body temperature; 8 - land surface temperature at an open place; 9 - surface air temperature at 2 cm height
at an open place; 10 - air temperature in the tree crown at 2 m height; 11 - land surface temperature in the
bush shade; 12 - soil temperature at 5 cm depth; 13 - soil temperature at 10 cm depth; 14 - soil temperature at
15 cm depth

Hamu 661511 npofenaHbl creyunasnbHble paboThl MO CpaBHEHMIO TEPMOBMONOrNYeckux ocobeHHocTen
aKTMBHOCTM HECKONIbKUX 0BMTaoLWmMX COBMECTHO BUAOB penTuanni: cpeaHen Eremias intermedia n nuHenyaTon
E. lineolata swypok B Kbi3blikyMax (HYepanH, 2014), cUMHKOBBIX U rpebHenasnbix rekKOHOB B Kapakymax n
Kbi3binkymMax (YepnuH, 2013a), Tpex BMAOB CcpefHeasnaTCKNX 3Meit: cpeaHea3naTCckon adbl, Yewyenoboro
rnonosa n ctpenbi-3mMen (YepnnH, 20136). PesynbTaThbl Bcex paboT 0AHO3HAYHO NoOKasajn, YTO MMEHHO
TepMmobronornyeckue xapakTepUCTUKN BUAOB, NX MOPoormieckme, uUsnosornyeckne n nosefeH4yeckme
0COBEHHOCTH, a Tak>XXe Pa3HOPOAHOCTb «TepMaJsibHOr0 NoJif» B MyCTbIHE ONMPEenesaloT MEXaHN3Mbl NX
MPOCTPaHCTBEHHO-BPEMEHHOIO U BMOTOMMYECKOro pasMeLLeHNs, CE30HHOE N3MEHEHNE CTPYKTYPbl NX
aKTUBHOCTU, BMOTONMMYECKOE pa3MeLLeHMe 1 reorpadnyeckoe pacnpocTpaHeHre, a TakXKe NokasbliBaloT
MEeXaHW3M UX BpeMeHHOro n uotonnyeckoro pasobLieHuns.

Bonbloe 3HavyeHne B GUONOrMmM penTuInin UMeeT KOJIMYeCTBO TernJ10Thl, KOTOpPOe MoJly4atloT penTuinm B
TeYyeHune rogoBoro LMKaa, MoCKobKY 3TO 06CTOATENbCTBO CYLECTBEHHO BIMAET Ha BO3MOXKHOCTU
aleKBaTHOIo NPOTEKaHUS Y HUX LMKJIOB MUTaHUSA, Pa3MHOXEHNSA U T. M., APYrMMN C/IOBaMM - Ha BO3MOXXHOCTU
BbKMBaHMA ocobein, nonynsaumin u Buaa B LLeoM, ux BMoToNM4eCcKoro pasMeLleHns u reorpadmyeckoro
pacnpocTpaHeHuns (Baskerwille, Emin, 1969; Begon et al., 1986; Matsuzawa et al., 2004; Parker, Andrews, 2006;
Valenzuela et al., 1997; Whillams, Crossman, 1977; YepnauH, 2014; n ap.). MpocTpaHCTBEHHO-BpEMEHHAs
CTPYKTYpa aKTUBHOCTU XXUBOTHbIX, T. €. B UHTEpPEeCyIoLLLEM HaC acrnekTe - BpeMs, KOTOpOoe OHW MPOBOAAT MNpu
OAVHaKOBbIX TeMrnepaTypax Tesia B Te4eHne CyTOK, Ce30Ha 1 roga, uMeeT OJ18 peryasaummn rnojy4yaemMoro
YXNBOTHBIMU KONMYECTBa TenaoTbl 6onbLioe 3HavyeHne. Takum obpa3oM, MoandrKaLmnm
MPOCTPAHCTBEHHO-BPEMEHHON CTPYKTYPbl aKTUBHOCTU Y PENTUNNIA OAHOMFO BUAA B Pa3HbIX KINMATUYECKUX U
3KONOrN4eCcKMX yCN0BUAX ABMAIOTCA afAanTUBHbIM MEXaHU3MOM, «COMNACyOWMM» U «MOLFOHAIOLWLNM» UX
6ronornio K yCcnoBuam cpegbl.

Bce onucaHHble B JaHHOM pa3fene perynsauMoHHble peakun penTuinin HanpasJsieHbl Ha ONTUMK3aLMIO
»Un3HeobecneyeHuns ocobeli faHHOro BUAa PenTUani B CTabUAbHbLIX UM MEHSIOLLMXCSA YCI0BUSAX Cpeabl Mpu
COXpPaHeHUM HEM3MEHHOCTU KOMIJIeKCa Noka3aTenen PrM3nonoro-akoaorn4eckon matpuubl. OHM, B NepBYIO
o4yepelb, [O/HKHbI CHNTATLCH MHANBUAYAJIbHBIMU @fanTUBHbIMU peakLuaMu.

Perynauymnsa 0CHOBHbIX CE30HHbIX (PU3NOSIOMrNYECKNX LIMKIIOB PENTUINN KINMATUYECKUMU Y C/TOBUAMUN
Ce30HHble (hn3nosiornyeckmne LMKabl penTuanm (MntTaHne, pasMHOXXEHMNE) O4E€Hb XXECTKO CBA3aHbI C
KANMaTNYeCKNMN YCI0BUAMMN.

LMKnbl pa3aMHOXXeHUS B OTHOLLEHMW TeMnepaTypPHbIX, BAa>XHOCTHbLIX 1 CBETOBbLIX MOTpPebHOCTEN pa3aenaioTcs

Ha ps4 3Tanos. 1N caMLOB - M0JI0Bas akTUBHOCTb (KOrga B Te4YeHne CyTOK MMeeTCs A0CTaTO4YHO
MPOAO/HKUTENbHbBIA MEpMoS TepMOCTabuan3npyrowero nin TepMOHENTPasibHOr0 NOBEAEHMS, @ CYTOYHbIN
nepenag TemMnepaTyp Tena AepXXUTCcs okosio 12-15° n gaxke 6onee, Koraa BNaXKHOCTb MOBbILLEHA U
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BO3pacTaeT ANUTESIbHOCTb CBETOBOW (ha3bl aKTUBHOCTU, A8 AHEBHbIX BUAOB - YBenYeHne
MPOAO/IKUTENBHOCTU N MUHTEHCUBHOCTU YNbTPaduoaeTOBOro U3Jly4eHMs), BOCCTAaHOBUTENbHbIA Nnepunos (Koraa
TemnepaTypa Tejla B Te4eHne [OCTaTOYHO AJINTEJIbHOr0 BPEMEHN YAEPXKMBAETCA Ha OTHOCUTEJIbHO BbICOKOM
YPOBHE 1 MMEeeTCA NPOAO/KUTENbHBIA Nepuos TePMOCTabnnmnsnpytouLero nam TepMoOHenTpabHOro NoBeAEHNS
0N UHTEHCMBHOMO NUTaHWA 1 T. N.), Nepuoa oxJaxkKaeHus (Korga B TedeHve 1-4 mecaues TemnepaTypa Tena
OMNyCKaeTCa N YAep>XKMBAETCHA Ha HU3KOM YpPOBHEe: A1 pa3HbIX FPynmn NpecMblKaoWmnxXcsa npumepHo ot 20 go
0°). Ins caMOK - NOJIOBast akTUBHOCTL (KOrga B Te4eHne CYyTOK MOBbILEHbl BJIaXXHOCTb U CYTOYHbIN Nepenag,
TeMnepaTyp Tena, Korga Bo3pacTaeT AJINTeNbHOCTb CBETOBOW pa3bl akTUBHOCTU, a AN AHEBHbIX BUOOB -
yBen4YnBaeTCs NPOLOJIKNTENIbHOCTb U MHTEHCMBHOCTb YbTPahnoneToBOro n3nyy4eHuns), 6epeMeHHoCTb U
poXXAeHne MONoAHSAKa Uan anueKknagka (Korga ymeHbllaeTCa CYyTOYHbINM Nepenaj TeMmnepaTyp Tena 1 Korga
TeMrnepaTypa Tefa B TeYeHMe CYyTOK YAEPKMBAETCSA Ha BbICOKOM ypOBHe, 06bI4HO B gnana3oHe 30-35°),
BOCCT@HOBUTESIbHbIN Nepuog (Korga TeMnepaTypa Tena B TeyeHne 40CTaTOYHO OJINTEeSIbHOrO BpEMEHM
yAep>XXnBaeTcs Ha OTHOCUTEIbHO BbICOKOM YPOBHE U MMEeTCH NPOA0SIKUTENbHbLIA Nepuos
TepMoCTabunnsnpyowero nam TepMOHENTPabHOrO NoBeAeHNs AN MIHTEHCUBHOMO NMUTaHWA 1 T. N.), Nepuosa
oxNlaxkaeHus (Korga B TedyeHue 1-4 MecsaueB TeMrepaTypa Tesla ONyCcKaeTCs N yaep)XXMBaeTCA Ha HU3KOM
YPOBHE: 415 pa3HbIX FPynn NpecMblKaloWwmxcs npuMmepHo ot 20 go 12°).

MnTaHne BO3MOXXHO, TOJIbKO KOrAa XXUBOTHOE MOXeT CBOOOAHO OXOTUTLCA (KOrga B Te4eHne CyTOK uMmeeTcs
[0CTaTO4YHO NPOAOJIKMUTENbHBIN Nepnoj TeEPMOCTabnanimpyowero niv TepMoHenTpasbHOro NoBeAeHNS) 1
rnepeeapuBaTb MUy (Korga TemnepaTtypa B 061acTn xxenyaka ANTeNIbHOE BPEMS B TEYEHUE CYyTOK MOXET
yOEepPXXNBaTbCSA Ha HEOOXOANMO BbICOKOM ypoBHE, 06bl4HO B Anana3soHe 30-35°).

B TeyeHne MHOrux neT Mbl U3yy4anu buonoruo cpeaHeasnaTckom acbl Echis multisquamatus (HYepnuH,
Uennapwuyc, 1981). Mbl BbIACHWIN, YTO Ba)KHENLUMM MOKa3aTesieM, XapaKTEPU3YIOLLNM U PEryanpyoLmnm
BO3MOXXHOCTUW peann3aumm Ce30HHbIX (U3N0SIOMNYECKNX LNKIIOB Y 3TUX 3MeN, ABNSeTCA TemnepaTypa B Hopax,
rae 3meu NpoBoAAT BPEMSA AHEM U B Te4eHne BTOPOM NOJIOBMHBLI HOYM (TeMnepaTypa HOYHOIr0 NOKoS).
TemnepaTypa, A0 KOTOPOW 3Men HarpeBalTCsA U MPOBOAAT 3HAaYNTE/IbHYI0 YaCcTb BPEMEHU AHEM, HAXOAMTCSA BO
BCE Ce30Hbl Ha ypoBHe 28-34°. A BOT TeMnepaTypbl B HOpax C paHHEeN BEeCHbl K CepefnHe neTa Bo3pacTaloT oT
12-17° po 30-36°. Taknm obpa3oM, MMeHHO TeMnepaTypa NO4YBblI B HOpax onpeaensieT aMrInTyny CyTOYHbIX
KonebaHuin TeMnepaTypbl Tena 3 N ee Ce30HHYI0 AMHAMUKY (OT BECHbI K 1IeTy CyTO4YHaa aMnanTyna
KonebaHuin TeMnepaTypbl Tena 3¢ yMeHbLaeTCcs npumMepHo ¢ 20° noytn fo 0). OHa obycnasnumBaeT
(perynupyeT) Te4yeHune pafa BaXKHENLWNX Ce€30HHbIX (PU3MO0SI0rM4eCKNX NpoLLecCcoB - COCTOSIHUSA FOHaf, Noi0BON
aKTUBHOCTU, Te4eHns GepeMeHHOCTN, BOCCTAaHOBUTE/IbHOIO Neproa A8 CaMLOB Y CAMOK, BO3MO>XHOCTM
rnepesapuBaHUa AULWA 1 T. M.

Puc. 6 n 7 nokasbiBaloT, Kak Te4EHNE CE30HHbIX LINMKIIOB PAa3MHOXKEHNS U MUTaHNSA onpeLenseTcs
(perynupyeTcsl) Ce30HHOM ANHAMUKOW KIMMaTUYeCKuX (TeMnepaTypHbIX) XapakTepucTuk bnoTonos. Takas nnm
nofobHasa cMTyaums xapakTepHa 1 ona Apyrux penTuamin.
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Puc. 6. MUKpokaMMaTU4eckmne ycaoBus, onpeensiolme CpoKn npoTeKaHns NosioBoN akTUBHOCTN Y
cpenHeasmnaTckom 3dbl (no YepauH, Lennapuyc, 1981). N - yactoTa BCTped 3¢ (B % oT obLiero 4yncnaa BCTpeu),
t°® - TemnepaTtypa no4ysbl Ha rNybuHe 20 cm; 1 - TemnepaTypa NO4YBbl B HOpax, MPU KOTOPOW bl MOryT
cB0H6OHO NepeaBUraTbCA NO MOBEPXHOCTU (UMETb ANNTESNbHbIA NEPUOS TEPMOHENTPasibHOro NoBeaeHuns); 2 -
TeMnepaTypa no4Bbl B HOpax, MNPy KOTOPO MOXET NpoTeKaTb raMeToreHes; 3 - yactoTa BCTpeY 3¢ Ha no-
BEPXHOCTU B CBETJI0€ BpEMSA CYTOK (B % OT obLuero 4ymucna BcTpey); 4 - nHTepBaJs TemnepaTyp NO4YBbl B HOpPaXx,
npu KOTOPOM BO3MO>XHa MOJIOBast akTUBHOCTb

Fig. 6. Microclimatic conditions, determining the sexual activity period in saw scaled viper, Echis
multisquamatus (by Cherlin, Cellarius, 1981). N - frequency of snakes' encounters (percentage of total
encounters number), t° - soil temperature at 20 cm depth; 1 - soil temperature in holes, at which snakes can
move freely over the surface (and have the long period of thermally neutral behavior); 2 - soil temperature in
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holes, at which gametogenesis is possible; 3 - frequency of snakes' encounters during the daytime (percentage
of total snakes' encounters) ; 4 - soil temperature range in holes, at which sexual activity is possible.
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Puc. 7. MUKpoKNMMaTUYECKIME YCI0BUS, ONpefensaowmne BpemMs NpoTeKaHns NULLEBON aKTUBHOCTHY Y
cpenHeasnaTckom adbl (Mo: YepawnH, Llennapuyc, 1981). t° - TemnepaTypa no4ebl Ha rnybuHe 20 cm; 1 -
TeMmnepaTypa MNo4YBbl B HOpax, Mpu KOTOPO BO3MOXXHO NMepeBapuBaHme Num; 2 - TemMnepaTtypa No4sbl B
HOpax, NPy KOTOPOW BO3MOXHa 0X0Ta; 3 - TeMrnepaTypa No4YBbl B HOpax MocJjie 3aBepLUeHNs NOJIOBONA
AKTUBHOCTW; @ - MHTEepBaJl TeMnepaTyp MNoYBbl B HOPaxX, MPU KOTOPbIX BO3MOXKHO NMUTaHNE HE pa3MHOXaB-
LUNXCA B AaHHbIN ce30H ocoben, 6 - MHTepBan TemnepaTyp MoYBbl B HOPax, MNPy KOTOPOM BO3MOXHO NUTaHMe
pa3MHOXXaBLUUXCA B fl@aHHbIN ce30H ocoben

Fig. 7. Microclimatic conditions, determining the foraging activity period in saw scaled viper, Echis
multisquamatus (by Cherlin, Cellarius, 1981). t° - soil temperature at 20 cm depth; 1 - soil temperature in holes,
at which digestion is possible; 2 - soil temperature in holes, at which predatory behavior is possible; 3 - soil
temperature in holes after sexual activity; a - soil temperature range in holes, at which predatory behavior of
snakes not breeding this year is possible; 6 - soil temperature range in holes, at which predatory behavior of
snakes breeding this year is possible

®@u3nosiorndeckue TemrnepaTypHO 3aBUCUMbIE N TEPMOPErYASLUNOHHbIE peaKLun y penTuani
B psape nybaukauuin  6bin noapobHo onucaH Habop GU3NONOrMYeCcKMX TemnepaTypHO 3aBUCUMbIX W
TEepMOoperynsunoHHbIX peakuun y pentunmin (HepauH, 2014; v gp.). B gaHHOM KOHTEKCTe BaXHO OTBETUTbL Ha
BOMPOC: SBASAIOTCA /N OHW afanTMBHBLIMW, N €CAUN fa - TO BCE /I OHW afanTUBHbI?

3HauyeHne bUoXuMNYeCcKux N rU3nNoI0rM4eCKnuX TeMrnepaTypHO 3aBUCUMbIX MPOLECCOB U peakUui B KOMIJieKkce
MHANBMAYabHbIX agantTauni penTuani

Y penTuanin onmcaHo MHOXECTBO OUOXUMUYECKMX U (PU3NONOTMYECKMX peakuWil, KOTopble pPas/InyHbIM
o6pa3oM 3aBUCKMMbI OT TeMMNEepaTypbl. ABAAIOTCA I OHWN TEPMajibHbIMU afanTaunsaMn?
[aBHO N3BECTHO O BANSAHUWN TEMNepaTypbl Ha MNOBeAEHNE NPECMbIKAIOLWNXCA. PasHble (hopMbl aKTUBHOCTM
MpecMbIKaLWMXCA MPOTEKAOT B Pa3/IMyHbIX TEMNEPaTYPHbIX AMana3oHax. [a)ke ycnex oxoThl 3a Aobbiyen B
3HAYNTESIbHON CTEMNEHN 3aBUCUT OT YPOBHSA TeMnepaTypbl Tena (Greenwald, 1974). PenTuanm 3Ha4YnTeNbHYIO
YacCTb BpEMeHU nogaepXXmnBatoT y cebs onpeneneHHbI Anana3oH TeMnepaTyp Tena, B KOTOPOM ycrnex psaja
(HO He Bcex!) Ba)KHbIX NOBeAEHYECKNX aKTOB OKa3blBAa€TCA MaKCMMaJsibHbIM. B cny4asx coBnageHus onTuMyMma
hyHKLUWI C Anana3oHoOM TeMnepaTyp TepMocTabuansaumm cBa3b C TeMnepaTypon MoXXHO 6b1s1o 6bl Ha3BaTb
aJanTUBHOWN.
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TemnepaTypHas 4yBCTBUTEJIbHOCTb BMOXUMUNYECKNX COEONHEHNN, OTAENbHbIX TKaHEeN, OopraHoB, CNNOXXHbIX
(PUN3N0NOrNYeCKNX NPoLLECCOB U T. M. MOXXET 6bITb PasINYHOM N CBA3AHHOW C pa3HbIMU NPUYNHAMM B

3aBUCMMOCTN OT UX PYHKUMIA (prc. 8).
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Puc. 8. 3aBNCMMOCTb MHTEHCMBHOCTY pPa3HbIX QYHKLMA N MPOLECCOB OpraHn3Ma penTuani oT TemrnepaTypsbl
Tena. BepTukanbHasg cTpesika nokasbiBaeT npeanodnTaemyto TemnepaTtypy. A (no Licht et al., 1969); B
(BbKMBaHWe nocne Tpex gHen, no Kluger, 1979), C (no Maderson, Licht, 1968), D (no Muth, 1980), E (no Bull,
1980), F (no Greenwald, 1974), G (no Diefenbach, 1975a, b), H (no Harlow et al., 1976), | (no Huey, 1982 n
Huey, Webster, 1976), ] (no Bennett, 1980), K (cnyx Ha 4yacToTe 1000 Hz, no Werner, 1972), L (no Bennett,
Dawson, 1972)

Fig. 8. Dependence of intensity of different physiological processes on temperature of reptiles. The vertical
arrow shows the preferred temperature. A (by Licht et al., 1969); B (survival after 3 days, by Kluger, 1979), C
(by Maderson, Licht, 1968), D (no Muth, 1980), E (by Bull, 1980), F (by Greenwald, 1974), G (by Diefenbach,
1975a, b), H (by Harlow et al., 1976), | (by Huey, 1982 n Huey, Webster, 1976), ] (by Bennett, 1980), K (hearing
at the frequency of 1000 Hz, by Werner, 1972), L (by Bennett, Dawson, 1972)

N3BeCTHO 0 CBS3N TeMnepaTypbl C MOPHOSIOrMYeCKUM CTpoeHneM nokpoBoB (MpaxaaHkuH, 1981a, 6; YepnuH,
1983a; Klauber, 1941; Osgood, 1978; Fox et al., 1961; n ap.). Yawie Bcero 3aBUCMMOCTb OAHO3Ha4YHasa: Npu
6onee BbICOKMX TeMrnepaTypax KOIMYECTBO Yellyin Ha Tesle yBeIMYNBAETCA 3a CYET YBEJIMYEHUS YCa
OpPIOLWHBIX LLMTKOB (@ 3Ha4YNT, N YNCSIa «CEFMEHTOB» TYJIOBULLA) U/UAN YBENINYEHUS YACTIA YeLlyin nonepexk
Tena. Mo HaweMy MHeHNIo, 3Ta 3aKOHOMEPHOCTb MMeeT afanTMBHOE 3HaYeHne: yBesIn4eHe Yncna Yyewym Ha
Tene no psaay NpUYnH MOXXET YCUAMBATb TPaHCAMpPaL Mo C MOKPOBOB U, TakuM obpa3om, yBennineaTb
BO3MOXXHOCTU OXJNlaXKAeHNs Tena npu BbICOKUX TeMnepaTypax, 3aMesiaTb Harpes Tena u T. M. (Fpa>kKaaHKuH,
1981a, 6; YepnuH, 1983a).

Mbl coBMeCTHO ¢ P. H. AXMepOBbIM N3yYaaun NMPOoLLECCHl OKUCNTENBHOro hoCchopuanpoBaHmns (CoNpsXXKeHHoro

OKUCJIEHNSA) U OKMCTIEHNS 3K30reHHOro HALLH, KoTopoe obecrneymnBaeTcs ocoboit CUCTEMON (hepMeHTOB,
OTJINYHOW OT OCHOBHOW AbIXaTesbHOW Lenun, - peAoKC-Lenbio C LMTOXPOMOM Bs (Heconpsi>KeHHoe okucneHmne -
Arypees, MoxoBa, 1969; Axmepos, 1981; Akhmerov, 1986). icchenoBaHns NPOBOANINCH Ha TKaHAX MeYeHn
XKNBOTHbIX Pa3HOro ypoBHSA opraHusaunm (o3epHon narywku Rana ridibunda, cet4aTon awypkn Eremias
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grammica, cTenHon arambl Trapelus sanguinolentus n [,OMOBOW MbILLM Mus musculus) n Npu pasHbIX
PU3MONOrNYecKn 3Ha4YMMbIX TemnepaTypax (16, 25, 37 n 42°).

dochopuampyoLlee, CONpsXXEeHHOe oKncneHne obecneynBaeT KIETKN U BHYTPUKIETOYHbIE CTPYKTYPbI
JHepruven ANs coBepLueHns onpeneneHHon paboTbl, a HECONPSAXXEHHOE, MO MHEHMIO psfa aBTOPOB, MOXET
ABNATBLCA OAHUM U3 cneundrnyeckmx MexaHnmMoB TepMmoreHesa (JleHnHpxep, 1966; Ckynades, 1969; Arypees,
MoxoBa, 1969; Ap4akos, 1975; YepanH, 19888).

K coxaneHuio, pacnpoCcTpaHeHHbIN B BUOXUMNYECKNX NCCIe[0BAaHNAX BAPUAHT U3YyYEHNS CKOPOCTU OKUCIEHNS
B MUTOXOHAPUAX NPU CTaHAApPTHON TemnepaTtype 25° in vitro cam no cebe, KOHeYHO, NpeaCcTaBaseT
onpefenieHHbI UHTepec, HO COBEPLUEHHO He OTpaXkaeT peasibHble YC0BUSA PyHKLNOHNPOBaHUSA
SHepreTnYyecknx MexXaHn3MoB in vivo. I eCTBUTENbHO, eCIN Y MbILLEeN TeMnepaTypa Tesla NoYTu BCe BpeMs
OEepXUTCSA B 4OBOJIbHO Y3KOM Anana3oHe (6/1M3KoM K ypoBHIO 37° B HalleM ucciefoBaHnn), Toy
WHTepecyloLWmnx Hac BUAO0B penTuini cuTyaumns CoBCeM MHas. B HEakTMBHOM COCTOSIHUM OHW HaxoAaTcs nNpu
TeMmnepaTypax Tena oT 13-15° go 32-33° B pa3Hble Ce30Hbl roga. Ho akTUBHOCTbL Y HUX BCerga npomcxoanT
npu 605ee BbICOKMUX TeMnepaTypax Tena: ot 36-37° oo 43-44°. B TakoM cyy4ae ocobbih nHTepec
npencTaBaseT pacCMOTPEHME Bonpoca 06 N3MEeHEHUN CKOPOCTN OKUCIEHNSA MUTOXOHAPUIA B LUMPOKOM CleKTpe
TeMmnepaTyp Tena ¢ 0CobbiM BHUMaHNEM K ero UHTEHCUBHOCTU MpW TeMnepaTypax HOpMasbHOW aKTUBHOCTH, T.
e. npu pun3nonorndeckmux TemnepaTypax.

OfHa 13 OCHOBHbIX 3aKOHOMEPHOCTEN, MPOSBMBLUAACS Y BCEX U3YYEHHbIX XXUBOTHbIX, 3aK/l04aeTCs B
BO3pacTaHUN NHTEHCMBHOCTY 060MX BUOOB OKUCJIEHNSA C YBENIMYEeHNEM TemnepaTypsbl (Arsamos 1 gp., 1992;
Axmepos 1 ap., 1995).

CpaBHEHVEe CKOPOCTEN COMPSAXKEHHOIO N HECOMPSAXKEHHOIr0 OKUCIEHUA Y NpeacTaBUTesNIeN Pa3INYHbIX KJ1acCoB
MO3BOHOYHbIX KMBOTHbIX MOKa3aJio, 4TO Yy NArYLWKN 3TN CKOPOCTY NMPU BCexX TeMNnepaTypax 3Ha4YNTeNIbHO HUXE,
4eM y NpecMblKaloWwmMxca n mnekonuTatowmx (puc. 9 u 10).

C pocTtoM TemnepaTypbl OT 16 40 42° NHTEHCUBHOCTb (POChOopNINPYIOLLErO OKUCIEHUA B MUTOXOHOPUAX Y
6enon mbiwn Bo3pacTana B 3.9 pasa, ay cTenHon aramsl - B 13.9 pasa. Ecam y araMbl MHTEHCUBHOCTb
chochopuranpyoLLero oOKMCIEHNA C POCTOM TeMnepaTypbl BO3pacTaJsla Nno4yT paBHOMEPHO, TO Y MbILIW nocse
37° 3TOT pOCT SIBHO 3aMennuica. MakcMMasibHbIN CKa4yoOK B YBEIMHEHUM CKOPOCTU hoChopuanpytoLLero
OKUCJ/IEHMS Y MbILlEeN BO3HMK B MHTepBase 25-37°, a y ctenHon aramsbl - 37-42°. C pocTOM TemnepaTypbl oT 16
00 42° MHTEHCUBHOCTb HECOMPSXXEHHOI0 OKNCJIEHNS YBeNnYmnnach y narywkm B 7.4, y aramel - 8 15.1, y
AWYPKN - B 4.9, y Mbllwn - B 8.9 pa3a. Kak 1 B ciiy4ae CONPSXXEHHOro OKNUC/IeHNs, CKOPOCTb POCTa
HEeCONPS>XXEHHOr0 OKNCJIEHNSA Y MbILLE NpW Bo3pacTaHUM TeMnepaTypbl 6onee 37° 3amennsanace. Y AByX
N3YyYEeHHbIX HaMU BUAOB PenTUANA ANHAMWKa BO3paCTaHNSA MHTEHCMBHOCTU HECOMPSXXEHHOr0 OKNUCeHns
pa3nuyHa. Y ceTyaToM fALLYPKM Npu nepexoge oT 25° k 37° okucaeHuve ysenndunocb B 2.0 pasa, a o1 37° K 42°
- Bcero B 1.1 pasa. Y ctenHon arambl Npu nepexone ot 25° kK 37° okncneHue Bo3pocio B 3.0 pasa, a oT 37° K
42° - B 1.8 pasa.
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Puc. 9. ®ocopunmpytowiee oKNCIeHne MUTOXOHAPWIA Y pasHbIX rpynn »XMUBOTHbIX (V Hr-aT O,/MuH/Mr 6enka). |
- 03epHas naryuwka, Il - ctenHas arama, lll - 6enast Mbllb. 3a4epHeH cTonbel, COOTBETCTBYHOLNIA CKOPOCTU
OKWCJIEHUS NPU HOPMaJIbHOW A1 LAaHHOrO BUAA XXMUBOTHbLIX aKTUBHOCTU, T. €. NPU «(PU3N0SIOTNYECKON»
TemnepaTtype. V - B Hr-aT O/MuH/Mr 6enika (CKOpOCTU AbIXaHUA MUTOXOHAPUI MeYEeHN pa3HbIX XXUBOTHbIX)
Fig. 9. The mitochondrial phosphorilation in different animal groups (V ng-at O,/min/mg of albumin). I -
Pelophylax ridibundus, Il - Trapelus sanguinolentus, Ill - Mus musculus. Black column corresponds to the
oxidation speed at normal activity of given species, i. e. at “physiological” temperature. V - ng-at O/min/mg of
albumin (breething speed of mitochondria of the liver of different species)

"
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Puc. 10. HeconpsixxeHHoe okucneHne HAL.H y pa3Hbix rpynn XXUBOTHbIX (V HM-aT O,/MUH/MIr 6enka). | - o3epHas
narywka, Il - ctenHas arama, /Il - ceTyaTas Awypka, IV - 6enaa mbiwb. O603HaYeHMA - KakK Ha puc. 9
Fig. 10. The noncoupled mitochondrial oxidation in different animal groups (V ng-at O,/min/mg of albumin). I -
Pelophylax ridibundus, Il - Trapelus sanguinolentus, Ill - Eremias grammica, IV - Mus musculus. Black column
corresponds to the oxidation speed at normal activity of given species , i.e. at “physiological” temperature.

AKTMBHOCTb CTEMHOM araMbl MPOTEKaET Npu TeMmnepaTypax Tena ot 38-39° no 43-44°, ontumymoM B obnacTtum
40-42°. Ins ceTHaTOM ALLYPKK 3TOT AnanasoH cocTaBnsfeT 36-43° c onTtumyMmoMm 39-41°. 1nsa 6enon Mbin
Anana3oH M3MON0rnyecknx TemnepaTyp okoso 37-38°, a y 03epHOM NArYLWKKM - OKON0 25°.

Kak y>xe oTMe4anocb paHee, UHTEHCUBHOCTb COMPSAXXEHHOIr0 OKNC/IEHNS Y CTEMHOM arambl NPpU KakgoMm
KOHKpPEeTHOM ypoBHe TeMnepaTyp oT 3.9 (mpu 16°) no 2.4 (npn 37°) pasa HUXXe, YeM Yy MbIlLen, a npu 42°
pa3Huua cokpaTunach Ao 1.1 pasa. OgHaKo, ecnm CpaBHUTb CKOPOCTU hOCHOPUANPYIOLLENrO OKUCIEHUS NPpKn
YPOBHAX PU3N0A0OrNYECKUX TeMNepaTyp 419 Ka)KAoro n3 snaos (37° gna moiwn 1 42° ang aramsl), To
OKa3bIBaeTCH, YTO OHM OAUHAKOBLI (CM. puc. 5). Mockonbky thocthopunupytoLiee okncieHme obecneynsaeTt
KNETKN N BHYTPUKIETOYHbIE CTPYKTYPbl SHEPrUen ANA COBEpPLUEHUS onpeneneHHon paboTel, 0ANHAKOBO
BbICOKME CKOPOCTWN TAaKOro OKNCJIEHUS OTMeYaloTCs MMEHHO Y O4€Hb MOABUXHbBIX XXUBOTHbIX (ALepuLbl 1
MbILLK) B PU3NOSIOFMYECKOM Anana3oHe TemnepaTyp Tena. 7o, o4eBMAHO, obecneymnBaeT BbICOKUE
MnoTeHuMasibHble BO3SMOXKHOCTU UX aKTUBHOCTU N HE 3aBUCUT OT TaKCOHOMUYECKOrO MOJIOXKEHNSA XNUBOTHOr0. Y
MaJIoONOABUXXHOWN NIAFYLLKN 3TN CKOPOCTU BO BCEX CJyHasiX OKa3blBalOTCH 3HAYNTENbHO HUXKe. DTa cuTyaumns
OEMOHCTpUpYeT NPUHUNMNANBbHYIO HEBO3MOXXHOCTb AJ18 Hee 3Ha4YNTENIbHO YBEINYNTb aKTUBHOCTb Aake npu
NnoBbILLEHUN TeMnepaTypbl Tena. Takaa 3aBUCMMOCTb IBHO AABASIeTCA aAanTUBHO 3HAYMMON.

Heconps>xeHHOe OKMC/IeHNne B MUTOXOHAPUAX MevYeHN BCeX N3YHYeHHbIX BUAOB XUBOTHBIX TakXe yCuanBaeTcs C
BO3pacTaHueM TemnepaTypbl (cM. puc. 10). OgHaKo Npu BCEX YPOBHAX TeMnepaTyp Yy NAryLKu oOHO
OKa3blBaeTca B 3.4-5.6, y Aawypkn B 1.1 (npu 16°) - 2.1, a arambl B 2.2 pasa HUXKe, 4eM Y Mbiwn. Mpun
dusnonornyecknx TemnepaTypax (CM. puc. 4) y narywkm UHTEHCMBHOCTb 3TOr0 OKMUCNEHUS B 13.3, y AWYpKu n
arambl B 2.2 pa3a HMXe, 4eM y MbllWn. OYHKLMNOHaNbHOE 3Ha4YeHMe 3TOro Tuna OKUCeHUa ANns agantaunn
NoKa HesCHoO.

B nuTepaType umMeeTcs MHOIMo M ApYrux AaHHbIX O 3aBUCUMOCTU PasanyHbIX BUOXMMUNYECKNX MPOLLEeCCOB B
opraHm3sMe penTuauin oT TemnepaTypbl (baxkeHoBa, 1980; MeaHoB u Ap., 1986; KycakuHa, 1965; Ywakos,
Oapesckun, 1959; Bickler, 1982; Wilhoft, 1958; Cree et al., 1990; v ap).
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NHTepecHble AaHHbIE MOJlyYeHbl Mo TeMnJI0YCTONYNBOCTU MbILLEYHON TKaHW Yy penTuanii. llokasaHo, 4To 3TOoT
nokasaTeslb B TEYEHME CE30Ha Y OHOI0 1 TOr0 XKe BUAa N3MEHSETCA: OH HUXKe B Mepuos NnoJsioBON akTUBHOCTHU
n 6epeMeHHOCTH, Bbile - JIETOM M OCEHbIO NMepes yXo040M Ha 3MMOBKY. C OHO CTOPOHbI, €ro N3MeHeHus
CBA3aHbl B 6obLUen cTeneHn C ropMoHaibHbIM (DOHOM, YeM C 3KOJIOr e, HO C APYrof - OH CTPOro NOCTOSIHEH
He TOJIbKO Ha YPOBHE BMAO0B, HO U NOABMAOB oAHOro Buaa (Ywakos, 1959, 1963). Cutyauma aTa cxogHa C
TaKOBOW MO KPUTUYECKUM TeMrnepaTypam.

MO>XHO CKa3aTb, 4TO TeMnepaTypa BAUAET Ha BCe hU3NoNornyeckme oTnpaBJieHns opraHnuima: metabonmsm
(Mpoccep, 1977; CnoHnmM, 1984; Cokonosa, 1980; Xo3aukuin, MacneHHukosa, 1989; LUMnaT-HunbceH, 1982;
Al-Sadoon, 1987; Al-Sadoon, Abdo, 1991; Al-Sadoon, Spellerberg, 1985; Beaupre et al., 1993a; Bennett,
Dawson, 1976; Ellis, Chappell, 1987; Niewiarowski, Waldschmidt, 1992; John-Alder et al., 1983; n mH. ap.),
(YHKLUM UMMYHHOM cucTembl (Mondal, Rai, 2001; Firth et al., 1989: Flatin, 1976; n ap.), nepeBapuBaHne KopMa
(YepHomopamkoB, 1943; Beaupre et al., 1993 6; Chen et al., 2003; Coulson, Coulson, 1986; Deifinbach, 1975a, 6
; Naulleau, 1983; Pafilis, Valacos, 2004; Pafilis et al., 2007; Riddle, 1909; Saint-Girons, 1983; Skoczylas, 1982;
Van Damme et al., 1991; n ap.), Ha noTpebneHne kopma (Van Damme et al., 1991; n ap.), oBo- "
cnepmaToreHes (Angelini et al., 1979, 1982; Action..., 1981; Callard et al., 1972; Licht, 1973; Bradshaw et al.,
1980; Cowles, Bogert, 1944; Lang, 1979; Matz, 1984; Regal, 1966; Saint-Girons, 1982; Witten, Heatwole, 1978;
N MH. Ap.), npotekaHue 6epemeHHocTu (Aldridge, 1979; n ap.) n onpeneneHne nona n MopgosI0rMm NOToMCTBa
(Bull, 1980; Yntema, 1976; Brana, Ji, 2000; Warner, Shine, 2005; Rodriguez-Diaz et al., 2010; n gp.), Ha
cepAeyHo-cocyancTyto cuctemy (MeBaHos, Typabies, 1983; Ncabekosa n ap., 1986; Campos, 1964; Licht., 1964;
Stinner, 1987; Vera, Gonzalez, 1986; n gp.), obixatenbHyto cuctemy (Davies et al., 1982; Glass et al., 1985;
Kraus, Jackson, 1980; Morris, 1984; n gp.), Ha ceHcopHble cuctembl (Campbell, 1969; Van Damme et al., 1987;
Werner, 1972; n gp.), noasmxHocTb (Avery, Bond, 1989; Bennett, 1980, 1990; Greenwald, 1974; v ap.),
3awmTHOe nosegeHue (Christian, Tracy, 1981; Goode, Duvall, 1989; Hertz et al., 1982; Scribner, Weatherhead,
1995; n ap.), Ha ambpuroreHes, pocT K pa3BuTue (3axapos 1 ap., 1982; Chen et al., 2010; Du, Feng, 2008;
Vinegar, 1974; n gop.), nuHbKy (Semlitsch, 1979; Uhiu et al., 1986; n ap.), ycnewHocTb oxoThl (Greenwald, 1974;
Avery, Mynott, 1990; Diaz, 1994; n op.), o6pa3 xu3Hu (Beaupre, 1995; Grant, Dunham, 1990; n MH. ap.) N T. .
Ho 1 chm3mnonornyeckoe cocTosiHne MoOXKeT B/IMSATb Ha TepMasibHble NpeanodYTeHns pentunmin (Blouin-Demers,
Weatherhead, 2001; Peterson et al., 1993; Werner, 1990; v ap.).

Feorpadunyeckoe pacnpocTpaHeHne penTuani B 3Ha4YNTENbHOWN CTEMNEHN 3aBUCUT OT KJIMMaTUYeCKUX YCJI0BUN
W, B HAaCTHOCTW, OT TeMnepaTypHbIX hakTopoB (boxxaHckun, 1985; AnHecmaH, 1949; YepanH, 1988a; Bustard,
1967; Monasterio et al., 2009; n ap.). Takxxe 6onblIoe 3HaYeHNe TemnepaTypa NMeeT 1 B Bbibope bruoTonos
(Webb, Shine, 1998; Blouin-Demers, Weatherhead, 2001; Chruszcz, Barclay, 2002; Quirt et al., 2006; n gp.).
MpakTn4eckn BCe aCNeKTbl XXU3HeAeATeNbHOCTN PENTUINN OKa3biBalOTCA TeMnepaTypHO 3aBucuMbiMuU (Van
Damme et al., 1991; Shine, Harlow, 1993; Bauwens et al., 1995; n MH. ap.). 3TN 1 MHOrMe gpyrue
obcToATENbCTBA AAOT BO3MOXXHOCTb CYMTATb TEMMEPATYPY OOHUM U3 Ba)kKHENLLMX, @ MOXET ObITb, U
NepBOCTEMNEHHbLIM MO Ba)KHOCTU (DaKTOPOM, BAIUSIOLLMM Ha BCE CTOPOHbI XXU3HEAEeATeNbHOCTU PenTUANM.
ABnaoTca nm 3Tn BroxmumMmnyeckmne n GUNoIornyeckmne TemnepaTypHO 3aBUCUMbIe MPOLECCHl U peaKLunm
TepMajbHbIMM afanTaunaMmn? O4eBUAHO - fasleKo He Bce. Tak, CKOPOCTb U 3(hheKTUBHOCTb MULLLEBapPEHNS
BO3pacTaloT Npu MOBbILLEHUN TeMnepaTypbl. HO BOSHMKHOBEHME TaKoro CBOMCTBA He MOXXET pacCMaTpuMBaTbCs
KakK pe3yfbTaT aganTauun. 3TO - ABJIeHNe, oTpaxkatlee obuime buoxmmmyeckue n pusmonormnyeckme
3aKOHOMEPHOCTN, pacnpocTpaHsloLWwmecs Ha 60NbLLINHCTBO (DEPMEHTOB U APYTrNX Ba>KHbIX BELLECTB B
opraHu3sMe XXMBOTHbIX. OHO, 6e3yC/IOBHO, NCMOJIb3YETCA PENTUINAMU B UX €XXeOHEBHOW XN3HW. Ho npu 3TOM
penTuaMm afanTUPYIOT CBOIO XU3HeAeATeNbHOCTb K J@aHHOMY CBOWCTBY (B OCHOBHOM, 3a CHET NpUMEHeHMns
noseAeHYeCKon perynsauymm), 4Tobbl ONTMMU3NPOBaTh e€e N caenaTb bonee sHepreTnyeckn 3hHeKTUBHON, a He
HaobopoT. Takyo TepMO3aBUCMMOCTb U3NOIOrNYECKUX DYHKLNA, AYMal0, HEKOPPEKTHO CYHMTaTb afAanTUBHON.
MO>XHO N1 CYUTaTb TEPMasibHON afanTaumeln Takoe hU3N0NorMyeckoe ABJeHNE, Kak akkanMaumna?
AKKIMMaums - aKCnepMMeHTanbHasa agantaums, npucnocobneHne opraHnsMa K BO34eNCTBUIO ONpeaesieHHOro
Habopa BHELWHUX haKTOPOB B UCKYCCTBEHHO CO3A4aHHbIX YCIOBMSAX, MPU KOTOPbIX HabnoaaroTcs
cneunduryeckme oTBeTHble BuoxmMnyeckne nam Grusnonornyeckmue peakLmm, ososbHoO 6bICTPo
BO3BpaLlaloLLmMecs B NMPeXXHee COCTOsAHME NOC/Ie NPeKpaLLeHNs AeNCTBUSA 3TUX UCKYCCTBEHHO CO34aHHbIX
yCNOBUMA.

Tak, KpuTN4eckne TemMnepaTypbl Tena MOryT BbiTb NOABEP)KEHbI ONpeAeseHHbIM Ce€30HHbIM n3MeHeHUAM. OHK
3aBUCAT OT TOW TeMnepaTypbl, NP KOTOPOWN UCMbITYEMBIX XUBOTHbLIX cofep>xann ao onsita (Kour, Hutchison,
1970; Licht et al., 1966; n ap.). B 3Tnx untnupoBaHHbIX paboTax onucaHbl ONbiThl, KOTOPbIE BblAN MOCTaBAEHbI
Ha YeTblpex BUAax AWwepuy Npy Tpex ypoBHAX TeMnepaTypHoOn akkanmaunm: 15, 25 n 35°. Kputunyeckuia
MaKCMMYM Yy OOHUX N TeX )Xe BULOB B 3aBUCMMOCTU OT TeMnepaTypbl akkinMauum konebancsa B cpefHeM B
npeaenax 1.0-3.5°, a KPUTUYHECKUA MUHUMYM - 4-6°. Hanbonblunii pa3Max MU3MeHYMBOCTU B OMbITax B NepBOM
cny4vae 6b1s1 0K0S10 6°, @ BO BTOPOM - 10.5°. Tn peakuum BNosHe onpeneneHHo HabnoaanTcsa B yCA0BUAX
nabopaTopHbIX 3KCMNEPMMEHTOB. A Kak 06CTOAT Aena C akKAMMaLUNER Yy PENTUNNA B €CTECTBEHHbIX, MPUPOLAHbIX
ycnoBuax? Bopscb C UCKyLLEHMEM Ha3BaTb 3Ty peakumio 6e3ycnoBHO afanTUBHO 3HAa4YUMON, cnenyeT
HaMOMHWUTb, 4TO, HaNpPUMep, HECMOTPS Ha AEeNCTBUTENIbHOE YBEMYEHNE KPUTNYECKOrO MaKCMMyMa npu
yBe/IMYeHN TeMnepaTypbl akkanMaumnm (Kak 3To Mmorsio 6bl 6b6iTb B Npupoae B N€THUI Nepuos), penTuamm c
TeMnepaTypon KPpUTNHECKOro MakCUMyMa B XXU3HWN HUKOr Aa He CTaJIKMBaloTCSA. XOPOLLO PasBUTbIN MeXaHN3M
perynsumm BepxHen rpaHnLbl TeMnepaTypbl MOJHOW aKTUBHOCTU Yepe3 pa3/inyHble NoBeaeHYeckme
TepMOperynaTopHble peakLunm 3TOro KaTeropnyeckn He gonyckaeTt. Mano Toro, peasbHble TemMnepaTypbl Tena
MpyY aKTUBHOCTU PENTUNIA B NPUPOLAE 1 NMPOXJIaAHON BECHOW, N XKapKUM JIeTOM OAUHaKoBbI (YepnuH, 2014;
YepnunH, My3bldeHko, 1988), T. e. NnpeafanTauui K HA3KUM TeMnepaTypaMm BECHON N BbICOKMM - JIETOM Ha

41



YepauvH B. A. Tennosble agantauum penTuannm n MexaHnsmol ux opmmposaHusa // MpuHumnel skonorun. 2015. T. 4. Ne
1.C.17-76.

CaMoM fJefie y penTuinim B eCTECTBEHHbIX YC/IOBUAX HE MPOUCXOAUT. [la 1 MakCuMasibHaa TemnepaTypa NnosiHomn
AKTUBHOCTUN KaK TEPMOMUN3NOIOrNYECKUI NoKasaTesb Y PenTUInin BHYTPY BUAa BO BCE CE30HbI 0ANHAKO0Ba
(YepnwuH, 2014). NosTomMy 1 TemnepaTypbl KPUTUYECKOrO MaKCUMyMa, N3y4YeHHble HaMX HENOCPEACTBEHHO B
npupoAae y HECKOJIbKMUX BUOOB MYCTbIHHbLIX Alepul, B KapakyMax, B pa3Hble C€30HbI Fofa He pa3indanaunucb
(HYepnuH, My3sbl4eHKo, 1984). Tak 4TO Bo3pacTaHWe KPUTUYECKOrO MaKCMMyMa Yy PenTuanim Npu Bo3pacTaHumn
TemnepaTypbl akkInMaunm B 1aboOpaTOPHLIX 3KCMEPUMEHTAX HEe TOBOPUT O TOM, 4TO B Npupoge B bonee
XKapKUX YCNoBUAX (1eTO AN paBHUHHbIE BMOTOMbI) KPUTUYECKME TeMnepaTypbl y obnTalowmx TaMm penTuinin
OOJKHBI OKa3aTbCA BblLe, YeM Npu obutaHum B 6onee NpoxnafHblX yCA0BUAX (BeCHa nam B ropax). Ce3oHHble
pPa3nnyma B YPOBHAX KPUTUHECKUX TeMnepaTyp (BO3SMOXHO, U B APYrNX TEPMOMU3NOSIOrNYECKNX NOKa3aTeNsax)
B SJabopaToOpHbIX IKCNEPUMEHTaX Y PenTuInin, cKkopee Bcero, MoryT BbiTb CBA3aHbl C CE30HHBIMU Pa3aNYnaMmn B
nX PU3N0NOrNYECKOM COCTOSHUN.

SpdhekThl akKKINMMaLNN KPaTKOCPOYHbIE: Yepe3 HEKOTOPOE BpeMs Mocsie npekpalleHnsa encTemns
3KCNepuMeHTasIbHOro hakTopa hun3nosiorniyeckne napaMeTpbl XXNBOTHOIO BO3BPALLLAIOTCA B UCXOAHOE
cocTosiHMe. B nutepaType onMcaHo MHOXKECTBO APYrMX peakuunii penTuamini B onbliTax no akkanmauum (Du et
al., 2010; Elphick, Shine, 1998; Else, Bennett, 1987; Goodman, 1971; Huang, Tu, 2009; Hochscheid et al., 2004;
Huey et al., 1999; Huey, Slatkin, 1976; Garland, Adolph, 1991; Kaufmann, Bennett, 1989; Kolbe et al., 2012;
Muir et al., 2010; Parker, 2014; Patterson, Davies, 1984; Qu et al., 2011; Shu et al., 2010; Scott, Pettus, 1979;
Southwood et al., 2005; Stewart, 1965; Wysocki et al., 2009; Yang et al., 2008).

TaknuMm o6pa3oMm, adheKTbl akKKAMMaL MK - YUCTO PU3NOSIOrMYECKNe peakLn, He nmerLLne ocoboro
afanTUBHOIO 3Ha4YeHuns.

3HayvyeHne pr3nNoNorndecknx TePMOPEryINPYOLUNX XapaKTEPUCTUK U PEaKLNI B KOMIMIEKCE NHANBULAYa/IbHbIX
agantaumn penTuanvi
Mo cyTn 3TO KOMMJIeKC reorpadmnyeckn, CE30HHO 1 NONYAALNOHHO HENM3MEHHbIX PU3NONIOMNYECKNX KOHCTaHT,
KoTopble 06pa3yloT CTabnnbHYIO PU3NO0IOr0-3KONorn4ecKyo Mmatpuuy (YepnanH, 2014). NapameTpbl 3TON
MaTpuLbl GOPMUPYIOTCA BUAOCNELNDUYHON PU3NONOTNYECKON HOPMOWM peakumnn U3N0NIOrMYeCKNX CTPYKTYP
XXVBOTHOMO Ha pa3J/inyHble BHeLWHe BO3eNCTBUSA. 3Ta MaTpuua onpeaenseT sugocneundunyHbie napaMmeTpbl
romMeocTasa 1 MHOroe opyroe B 3KOJIOrUM AaHHbIX BUAOB. B paMKax (h13nonoro-3Toa0rn4eckom cxemol
TepMoperynaunm 3TU XxapakTePUCTUKN ABJISIOTCA TEPMOPEryinpyoLWnMu.
B HalleM KOHTeKCTe nMeeT CMbICN 0c060 06paTUTh BHMMaHME Ha O4eHb Ba)KHOE 06CTOATENbCTBO -
XapakKTepUCTUKN hU3N0NOr0-3KOJI0MrMY4eCKON MaTpuLbl CTPOro BUAOCAEUNPUYHbI U HEU3MEHHbI HU
reorpamMyecku, HU CE30HHO, T. €. B paMKaXx KOMIJeKca TEPMOPEryaNpyoLLnX XapakTEPUCTUK, COCTaBASAIOLLUNX
OU31M0I0r0-3KOIOrNYECKYI0 MaTpULy, B HUX HE MPONCXOANT BHYTPUBUAOBbLIX, afanTUBHbIX, «[MOACTPOEYHbIX»
N3MEeHEeHUMN.
C TOYKM 3peHns 3Ha4YeHns B agantaunm penTuinm K KammMaTu4eCckuM yCcioBmsaM cpebl
TepMohun3nonornyeckme nokasaTesn MoOXXHO pa3fenmTb Ha Te, KOTopble
1) oNUCbIBAlOT XapaKTEPUCTUKN Perynaunm TeMmrnepaTypbl Tena B nMepnos nojHoOM akTUBHOCTU (AMana3oH
TeMnepaTyp NOJSIHOM aKTUBHOCTU, MUHUMAJIbHYIO N MaKCUMabHYO TeMrnepaTypbl NOJIHON aKTUBHOCTWU,
Anana3oH TepMocTabunmnsaymm); 3T XxapakTepPUCTUKN CBSA3aHbl B CBOEM MPOSBAEHNN C BHYTPEHHEN
opraHm3aunen MexaHU3MoB TEPMOPEryAaLMn MPU NOJHON aKTUBHOCTU B HEPBHOW CUCTEMe penTuinn,
2) oNuCbIBaOT XapaKTEPUCTUKWN perynaunum TemnepaTypbl Tena B Nepuo HeakKTUBHOMO COCTOAHMSA (perynauns
TeMnepaTypbl HOYHOI O MOKOA, TemMrnepaTyp rmbepHaunm n ascTuBaLum),
3) onNuCbIBaOT XapaKTePUCTUKN TeMNepaTypPHON BbIHOCNBOCTU (KPUTUYHECKNE MUHUMYM N MaKCUMYM
TeMrnepaTypbl Tena),
4) onNuCbIBalOT XapaKTepUCTUKK, KOTOpble CKaablBalOTCA BCeACTBUE onpefesieHHOro codeTaHns apyrmx
TEPMOMU3MONIOrNYECKNX XapaKTePUCTUK (Anana3oH CyTOYHbIX KonebaHnn TemnepaTypbl Tena, «3anac
TemnepaTypHOW NPOYHOCTN BMUOA»).
Moka3saTenu nNepBou rpynmnbl, KOHEYHO, HEMOCPEACTBEHHO BAIMSAIOT Ha CBA3b TEMMeEPATYpPbl TeNa XXMBOTHbIX C
KJMMaTOM Ccpefbl, HO OHWN BUAOCNELNPUYHBI 1 HEU3MEHHbI B paMKax BCex nonynsauui snaa, rae 6l XXKNBOTHbIE
He obuTann. Tn NokaszaTenn HageXXHO 3allnLLeHbl 3PPHEKTUBHLIMU MeXaHU3MaMN TepMoperynaumm
(noBepeH4YecKom n hU3nonorn4eckomn) oT BHELWHNX BAUSHUA. PenTunum, cyas no BCEMY, HE MEHSIOT UX
pa3nuyHbIMK criocobamn AnsA aganTaunmn K yCJI0BUAM Cpefbl, @ UCMOJIb3YIOT MEXaHU3Mbl TEPMOPErynaunn ans
COXPaHEeHUS HEM3MEHHbIMU KJTI04YEBbIX TEPMOMU3NO0SIOrNYECKUX, TEPMOPErYINPYIOLLINX XapaKTEPUCTUK 3a cHeT
TOHKOWN NOACTPOMNKN NPOCTPAaHCTBEHHO-BPEMEHHbBIX CTPYKTYP aKTUBHOCTUW. [103TOMY TepMoperynsaunoHHbIe
peakuumn, 6€3ycnoBHO, MOXXHO pacCMaTpMBaTh Kak afanTUBHbIE, @ BOT CaMn TepMoun3noaormnieckmne
nokasaTenun Bpsa4 SIM MOXKHO CYUTaTb afanTUBHO HAaCTPOEHHbIMU XapaKTepucTukKamu.
Mpu aHann3e nokasaTenen BTOPON rpynmnbl BaXKHO OTMeTUTb criepytowee. Camu no cebe nokasartenu
TeMnepaTypbl Tefla B HEaKTUBHOM COCTOSIHUM 4Ype3BblHallHO BaXkHbI, MpeXXae BCero ANs perynasumm CPoKoB 1
XapakKTepa NMpOoTeKaHNs BaXXHEeNLWNX CE€30HHbIX (hU3NONOrNYeCcKNX LMKNOB Y PENTUINA (MUTaHnA,
pPa3MHOXEeHUs, N T. M.), T. €. 4S9 NOACTPONKN 3TUX (PU3MONOTrNYECKUX LUKIIOB K BHELLUHUM,
MaKpPOKIMMATNYECKUM YCNOBNAM paioHOB nx obutaHus (YepnauH, 2014a). ChepgoBaTesnibHO, 3TU NoKa3saTenu
M3Havyas bHO UMET afanTUBHY HaNpPaB/IEHHOCTb.
Moka3aTenn TpeTben rpynnel camu no cebe aganTVBHOW HaMpPaB/IEHHOCTU MMETb HE MOFyT, T. K. penTuamm
MOryT CTOJIKHYTbCSA C HAMU B XKU3HWN TOJIbKO OOWH pas - NepBbl U NocaeaHnin. NogonTn K TemnepaTypam
TEens0BOro NN X0N040BOM0 LLIOKOB B MPUPOAHbIX YC/IOBUAX — 3TO AJ1 XKUBOTHOIM0 CMepTb. 34eCb HaMHOrro
Ba)KHee perynaumna tTeMmnepaTypbl Tesla B NEPUOL NMOJIHOM aKTUBHOCTU (M YHaCTUYHO - B HEAKTUBHOM COCTOSIHUN,
HanpuMmep Ha 3MMOBKaXx), KOTopas Npu3BaHa, KpoMe Npoyero, He NoANyckKaTb TeMnepaTypy Tesia XXUBOTHOIo K
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ornacHbIM rpaHuLamM. Camm e TemnepaTypbl TEMJOBOMO Y XOJI0L0BOMO LLOKOB BPSA SN UMEIOT afanTUBHYIO
COCTaBJIAOLWYIO, T. K. UX KOHKPETHbIe BE/IMYNHbLI, CKOpee BCEero, CBs3aHbl C onpeaesieHHbIMU BUOXNMUYECKMMI
N HPU3MONOrMYECKMMN 3aKOHOMEPHOCTSIMU 1 B3aUMOCBS35IMU, KOTOpble MOryT BoobLle He ObiTb CBA3aHbI C
TemMnepaTypHOWN BbIHOC/IMBOCTbIO (BepeMeHHOCTb 1 T. .).

Moka3aTenn YeTBEPTON rpynnbl aAanTUBHO O4E€Hb BaXkKHbl. OHW ONpeaensatoT BO3MOXHOCTU PENTUANN faHHbIX
BUOO0B BbKUBATb B JlaHHbIX YCJIOBUAX BHELIHEN cpeabl. Tak, Anana3oH CYyTO4YHbIX KoniebaHuii TemnepaTypbl
Tena perynmpyeT CPOKU U XapaKTep NPoTeKaHUs MPoLIEeCCOB NMUTAHUSA, NMULLEBAPEHMS, LIUKJIOB XXMNPOBLIX T,
NPOsIBNEHUA NOSOBON aKTUBHOCTU, FaMeToreHe3a, Co3peBaHus auL 1 SMOPUOHOB, BOCCTaHOBUTESIbHOMO
nepnoaa CEMEeHHUKOB N SUYHUKOB U T. M.

3HavyeHye TepMO3KOJIOrM4EeCKUX, TePMOPEryINpyeEMbIX NoKa3laTesievi B KOMIMIEKCE NHANBUAYaTbHbIX
agantaumn penTuanvi
TepMo3KoNoOrn4yeckme nokasatenun, BUAMMO, He ABNAIOTCA afAanTUBHO 3HA4YMMbIMU, MOCKOJIbKY NPeaCcTaBAfIOT
cobon nub PaKTUYECKNN, KOHEYHbIN pe3ysibTaT B3aMMOAENCTBMA PU3N0I0rn4ecknx TpebosaHnii opraHm3Mma
(TepMoU3nonoOrnyeckmx nokasaTtesnen) 4yepes CUCTEMbl TEPMOPErYALNN C KIMMATUYECKUMUN 1
3KONOrMYeCKMMU YCSIOBUSMWN BHELLHEN Cpefbl, T. €. 3TO KOHEeYHble MoKa3aTenun, pe3yfibTaTbl pa3HblX NPOLLEeCccoB
(apanTyBHbLIX NN HeadanTUBHLIX), @ HE CaMun 3TW Npouecchl. JpyruMun caoBaMu, 3TO NoKasaTenn, KotTopble
O[HO3Ha4YHO MOJIy4aloTCa TaKNMUN, KaKne OHWN eCTb, BHE 3aBUCUMOCTM OT TOr0, HACKOJIbKO OHM BJINSIOT Ha
TepMasibHble aganTaunm.

BbiBOAbI O 3HaYEHUN UHANBULAYA/IbHbIX TEPMOBNOSIOrNYECKNX 0COBEHHOCTEN B KOMIMIEKCE NHANBUAYa/IbHbIX
aganTtauni penTuinmg

1) Ba)kHenwmnm, Knto4eBbiM )eHOMEHOM B (QOPMMPOBaHNN afanTauni penTuamin K NpuMpoaHO-KINMaTUYeCKUM
YCJIOBMSIM Cpefibl ABNAETCSH KOMMIEKC BUAOCMELUNPUYHBIX, CTabuNbHbIX, reorparuyeck n Ce30HHO
HEen3MeHHbIX NoKa3aTesie romeocTas3a (p13nonoro-aKosorniyeckas MaTpmua).

2) OCHOBHOW CMbICJT 1 HAaNpPaBJIEHHOCTb UHAUBUAYAJIbHBIX TEPMaJibHbIX afanTauni - COXpaHeHne KoOMMaeKca
Ba)KHENLLNX XapaKTepPUCTUK roMeocTasa (prn3nonoro-3Koaornyeckom MaTpuLbl) 3a cHeT NoACTPONKM
NPOCTPaHCTBEHHO-BPEMEHHbIX CTPYKTYP CYTOYHON U CE€30HHOW aKTUBHOCTN.

3) NHavBMAyanbHble afganTauum penTuInin K TepMasibHbIM YCI0BUAM Cpedbl 06MTaHUs NPONCXOAAT He 3a CYeT
afanTUBHON MoandUKaLm TepMOdU3N0NOrNYECKUX XapaKTEPUCTUK, @ B OCHOBHOM Biarofaps TOHKOMN
NOACTPOMKE NPOCTPaHCTBEHHO-BPEMEHHbLIX CTPYKTYP CYTOYHOW U CE30HHOW aKTUBHOCTMW, OCHOBOW A/19 KOTOPOW
CNYXXUT PU3N0NOro-3KoIormyeckas MmaTpuua.
4) ®opMupoBaHMe, NOACTPONKA NPOCTPAHCTBEHHO-BPEMEHHbIX CTPYKTYP aKTUBHOCTU Y PENTUANNA MPOUCXOOANT
nocpencTBOM «OTCEMBAHUA» Yepe3 «CMTO» BUAOCNELUNPUYHON, HEUN3IMEHHOW, (PU3MOJIOr0-3KOJIOrNYECKON,
TepMobnonornyeckon MaTpuLbl TEX BPEMEHHbIX, MUKPOKIMMATUYECKUX, BUOTONMYECKMX 1 NPOYNX YCIOBUIA, B
KOTOPbIX aKTUBHOCTb PENTUANIA AAaHHOIO BUAA N0 06BEKTUBHBIM MPUYNHAM OKa3biBaeTCA HEBO3MOXKHON.

5) MockoNbKy 3Ta MaTpuua SABAAETCA BUOAOCNELUNDUYHBIM U HEM3MEHHBLIM KOMIMJIEKCOM TEPMOPErynpYyoLnX
XapaKTepuUcTUuK, To B J1obbix 6MOTONaxX C KOHKPETHLIMU KIMMAaTUYECKUMUN YCIIOBUSMU PENTUANN AaHHOMO BMAa
MOTYT UMETb €AUHCTBEHHO BO3MOXHbIN, «PaMOYHbIA» BapuaHT NPOCTPaHCTBEHHO-BPEMEHHON CTPYKTYpPbI
CYTOYHOW N CE30HHOW aKTUBHOCTMU.

6) ®n3nonoro-akoaornyeckas MaTpuua Yepes MogmpuKaLmio NPoCTPaHCTBEHHO-BPEMEHHbIX CTPYKTYP
CE30HHOM aKTUBHOCTU TakXXe peryanpyeT Te4eHNEe Ce30HHbIX (PU3N0I0MNYECKNX LUKIIOB MUTaHNA 1
pa3MHoXXeHusa (YepnuH, 2014).

7) TOT € ANHCTBEHHO BO3MOXHbIN AJ1 penTUni 4aHHOIMO BUAA B AAHHbIX KIIMMATUYECKUX U IKOJIOMNYECKNX
YCJIOBUSAIX «PaMOYHbIN» BapuaHT MPOCTPaHCTBEHHO-BPEMEHHbIX CTPYKTYP CYTOYHOM N CE30HHOW aKTUBHOCTH,
chopMupyembInt CTabunbHOM TepMoperyanpyoLen hnsnosioro-3Koaorn4eckon MaTpumuen, 04HO3Ha4YHO
onpenensieT B AaHHbIX YCNOBUAX CpeAbl KOJIMYECTBO TEMJ0Thl, KOTOPOE MOXET NOJly4UTb OpraHn3Mm
npecMblKatloLLerocs 3a rog.

8) KpuTepuneM apanTuBHbLIX BO3MOXHOCTEN ABASETCA TO, HACKOJIbKO € 4MHCTBEHHO A0NYCTUMas ANs AaHHOro
BUA@ B [AaHHbIX YCNOBUAX NPOCTPAHCTBEHHO-BPEMEHHAs CTPYKTypa CE30HHO aKTUBHOCTM NO3BONSET U HE
no3sonseT AaHHOMY BMAy HabpaTb TO KOIMYECTBO TEMJIOThI, KOTOPOE AaeT BO3MOXHOCTb peasin3oBaTh BCe
HeobxoauMble A48 HEro B Te4eHue rofoBoro uukna gusnonormyeckme npowueccol, obecnedymsaioLime
Bb)KUBaHWNE NHANBUAYAJIbHOIO )XUBOTHOMO U MOMNYASALUN.

9) Obwwiebrnonornyeckme, MeToA00rNYeCKNe pesysibTaThl 4aHHOM0 UCCNEeNO0BaHNA N aHaIn3a MaTepnanos
MOKa3bIBalOT HEOOXOAMMOCTb CMECTUTb aKLEHT NCCNeA0BaHNIN N0 TepMabHbIM (M He TONbKO) aganTaunam (no
KpalnHen Mmepe - penTuauin) ¢ npobaem bnoxmmmnyeckom, hnsnonornyeckon, TepMobmnosiornyeckom n np.
NAaCTUYHOCTKY (XOTS NccnenoBaTh 3TUM NPobaeMbl, KOHEYHO, HYXKHO) Ha a) NPobsiIeMbl N3yYeHNS KOMIMeKCa
nokasaTesien TepMasibHOro romeocTasa (h13nonoro-3K0I0rn4eckon MmaTpuubl) u 6) pasnnyHbIxX
(moBepeHYeCcKMX N PU3N0N0rN4eCKMX) MEXaHM3MOB pPearmpoBaHns Ha BHELLHME BO3MYLL Aol e BO3AENCTBUSA C
LLeSblo COXPaHEHNS 3TOro rOMeoCTaTUYECKOro KOMMJIeKca.

Ha apanTauuu K cpefe, naylime 4epes cCoOXxpaHeHne roMeocTasa 1 pa3BUTUE BHELIHMX CBA3EN, yKa3biBalOT
npuMepsbl, Kacatlowmecs KOHKPETHbIX FPYMNn XUBbIX opraHu3MoB (AnexunH, 1938; XackuH, 1975; n ap.), a Takxe
KoHUenTyanbHble paboTsl (YepHoB, 1975; n ap.). O Heobx0ANMOCTM COXpaHEHMs roMeocTasa Npu afganTaumsax
6uonorn nHorga yrnoMnHatoT, 3TO NOJIOXKEHME AaXKe Nepuoanyeckn BCTpevyaeTCs B ONpefesieHnsax, Kotopble
JalTca npoueccy agantaumn (Kpatkuid..., 2008), HO C KOHKPETHbIMY NPUMepaMun NPOSABJIEHNSA 3TUX
3aKOHOMEPHOCTEN, Mo KparHen Mepe y SKTOTEPMHbIX MO3BOHOYHbIX XXUBOTHbIX, 1 HE CTasikmBascs. Hawe
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nccrefoBaHWe - NokKa eANHCTBEHHas N3BeCTHas MHe WIDCTPaLns 3Ha4YeHa napaMeTpoB roMeocTasa B
afanTMBHOM NpoLEecce SKTOTEPMHbIX MO3BOHOYHbIX.

Apantauwmsa (npyucrnocobseHve) opraHn3ma, nonyasauumn nam coobLyecTsa K onpeseseHHbIM yC10BUSIM BHELLUHEN
cpeab! - 3TO NpoLecc oNTUMU3aLMm HeobXoANMbIX U AOCTaTO4YHbIX, SHEPreTUYeCKMX N BeleCTBEHHbIX 3aTpaT,
KOTOpbIN 6narofgaps KOMMJIEKCY NOBEAEHYECKUX N APYTUX PEryAsaTOPHbIX peakunin, 6BUOXMMnYeckmx,
dhnsnonornyecknx n mopdgosornyecknx nepectpoek obecneymsaeT 61arononyvHy0 1 KOHKYPEHTOCNOCOOHY0
XKUN3He[eaTeNbHOCTb ocoben n nonynsaumin, NpoLBeTaHe BUAa B Pa3/inyHbIX YC/IOBUAX BHELLHEN cpenbl.
ApanTauum Kak bronornyeckoe saBseHne MOryT NMeTb pa3Hylo HanpaBileHHOCTb U MeXaHU3Mbl AeACTBUS:

e apjanTauumn K onpepesieHHbIM abnoTnYeckm hakTopam BHELIHEN Cpenbl;

e ajanTauun K U3MEHEHUAM YCJIOBUIA Cpefbl;

e afanTauum K KOHKPEeTHbIM reorpaduyeckuM n MakpoKIMMaTUYECKUM KOMIJIEKCaM;

e apjanTaummn K NOSABAEHUIO HOBOIrO, CUIbHOI0, ONpeAesIeHHOro Bo3MyLLaloLero haktopa BHELLHENR
cpenbl;

e aflanTauun K yCJI0BUSAM BHELLUHEN Cpefbl B CBA3U C NOSABJIEHNEM HOBOI0, OT/INYHOIO OT MPEXXHErO,
BHYTPEHHEero CoCToaH1A OpraHm3Ma;

e apjanTauuun B CBA3W C MOSIBJIEHMEM He06X0AUMOCTU N/MAN BO3MOXXHOCTU OCBOEHMS HOBbIX YCJIOBUN
BHeELUHeWN cpenbl;

e afanTauum B CBSA3U C HEOOXOAMMOCTbIO U3MEHEHMWS B aKTUBHOCTW W HanpaB/IeHHOCTU ABUraTeIbHON 1
MCUXNYECKON [EeATENbHOCTY;

e apjanTauun K passIN4yHbIM YCIOBUSIM BHELLUHEN Cpefbl, KOrga Ba>kHbIM Ans 61aronoay4yHon
XKUN3HepeaTenbHoCTn TpeboBaHMeM opraHn3Ma ABAAETCSH COXPaHeHne CTabubHOCTY KOMMJIeKca
KJ1I0YEBbIX (PUN3MONOrNYECKUX NapaMeTpoB romeocTasa (P1U3noIoro-3K0I0rn4eckon MaTpuubl) U T. 4. 1
T. M.

Ba>kHeNLWNM, KNo4YeBbIM NOHATUEM B (hOpMMPOBaHUM afanTaunii penTuiInin K NpupoLHO-KIMMaTUYECKNM
YyCJ/I0BUAM Cpenbl ABNAEeTCA hnU3nonoro-akonorm4yeckas matpuua smga (Cherlin, 1991) - komnnekc
BMAocneungunyHbIX, CTabunabHbIX, NOMYAALNOHHO, reorpadmnyeckm n Ce30HHO HEM3MEHHbIX NMOKa3aTenen
romeocTasa W BugocneundunyHeii Habop BroxmMmniecknx, PU3NONOrNYeCKUX 1 NoBeAEHYECKUX NMPUEMOB
perynsumm napaMeTpoB KOMMJIEKCa 3TUX NoKa3aTenen.

NHamBuayanbHble agantaunm K cpege obutaHmnsa NpoucxonaT y penTUanm He 3a cHeT afanTUBHON
MOOMNUKaLMM TEPMOMDU3NOIOTMYECKNX XapaKTEPUCTUK, @ 3a CHET TOHKOWN (B OCHOBHOM MOBeAEeHYEeCKON)
NOACTPONKUN MPOCTPAaHCTBEHHO-BPEMEHHbIX CTPYKTYP CYTOYHOW N CE30HHOW akTUBHOCTW. MNMoacTpoika
NPOCTPaHCTBEHHO-BPEMEHHbIX CTPYKTYP aKTUBHOCTU Y PENTUSINA MPONCXOAUT NOCPELCTBOM «OTCENBAHUSA»
yepes «CUTOo» BUAocneunmnyHom, Hem3MeHHom, hn3noaoro-3K0J0rM4eckon, TepmMobrnonorn4eckon MaTpumLbl
Tex BPEMEHHbIX, MUKPOKJIMMAaTNYECKNX, BUOTOMNYECKMX N MPOYUX YCIIOBUN, B KOTOPbIX aKTUBHOCTb PenTuani
[aHHOro BMaa rno 06beKTUBHBIM NMPUYMHAM OKa3blBAaeTCA HEBO3MOXKHOW. B pe3ynbTaTe nosiyyaeTcs, 4TO
OaHHbIN BN PenTUAMA B AaHHbIX YCI0BUAX CpeAbl MOXET UMeTb € AUMHCTBEHHO BO3MOXKHbIN «paMOYHbIN
BapuMaHT» peXxmnma NMpoCTPaHCTBEHHO-BPEMEHHON CTPYKTYpPbl CYTOYHOMN U CE30HHOW aKTUBHOCTU.

Taknm 06pa3oM, OCHOBHOW CMbIC/T U HaNpaBAeHHOCTb MHANBUAYaAJbHbLIX TEPMasibHbIX afanTauni penTuinm -
CoXpaHeHne BUAOoCMeLNGUYHOro KOMMJIEKCa BaXKHENLLNX XapaKTePUCTUK roMmeocTasa

(hr3mMoNoro-3KoNoOrnyeckom MaTpuLbl) 3a cHeT NOACTPONKN NPOCTPAHCTBEHHO-BPEMEHHbIXX CTPYKTYP
CYTOYHOW N CE30HHOWM aKTUBHOCTU. KpuTepmneM afanTUBHbIX BO3MOXKHOCTEN ABJISETCHA TO, HACKOIbKO
€VHCTBEHHO A0oNyCTMMas AN OAaHHOrO BMAa B AaHHbIX YCJ0BUAX MPOCTPAHCTBEHHO-BPEMEHHAA CTPYKTypa
CE30HHOI aKTUBHOCTM NO3BOJISET WUJIN HE MO3BOJISET AaHHOMY BUAY HabpaTb TO KOJIMYECTBO TEMJIOThl, KOTOPOEe
[aeT BO3MOXHOCTb peann3oBaTb BCe HeobXoAMMbIe AJ1 HEr0 B Te4eHUe rogoBoro umkia husnonornyeckme
npouecckl, obecrnevympatome Bb>KMBaHNE MHANBUAYAJIBHOMO )XUBOTHOMO U NOMyAAUNN.
34ecb NposBAAeTCA AMaleKTMYeckoe eANHCTBO ABYX NJ1AaCcTOB NpoLecca ajantaumm y pentunui: 1)
HeobXxoaMMOCTb COXpaHeHUs CTabunbHOCTM BUAOCNELMPUYHBbIX XapaKTEPUCTUK rOMeocTa3a
(pn31M0NOro-3KOIOrNYECKOM MaTpULLbl) B Pa3SINYHbIX YCJIOBUAX BHELLUHEN CpeAbl C MOMOLLbIO BUAOCNEeLMPUYHbIX
perynsTopHbIX peakLnii, C 0QHOW CTOPOHBI, N 2) HEOBXOAMMOCTb COXPAaHEHMS MAAaCTUYHOCTH
XKN3HEeLeATeNbHOCTN OPraHN3MOB AaHHOI0 BUAA B Pa3/IMYHbIX YCJIOBUSAX BHELUHEN Ccpefibl C MOMOLLbIO
MOAUMMKaALNM NPOCTPAHCTBEHHO-BPEMEHHOI CTPYKTYPbl aKTUBHOCTU, C APYrO CTOPOHBI.

B cooTBETCTBUM C 3TUM CTOUT 06PaTUTbL BHUMaHMeE Ha TO, YTO NCCcaenoBaHusa B obnacTmn agantauum
JKMBOTHBIX K pa3HbIM yCJI0BUSAM BHELLUHEN cpeabl A0J/KHbI 0653aTeNbHO KacaTbCs 06enx CTOPOH 3TOro
npouecca: 1) nsy4yeHunsa ctabunbHOro, BUAOCMELNPNYHOrO KOMMJIEKCA XapaKTEPUCTUK U 3HAYEHNNA
nokasaTesien prU3noN0ro-3K0I0rn4eCcKon MmaTpuLbl, 2) N3y4eHns BuaocneunduyHbIX perynsaTopHbIX peakumn,
HanpaBJIEHHbIX Ha COXPaHeHMe CTabnnbHOCTU hU3NONOr0-3KOJIOrMYECKON MaTpULLbl B Pa3/INYHbIX YCI0BUAX
cpenbl.
9To nokasbiBaeT He0b6X0AMMOCTb CMECTUTL aKLLeHT UCCIef0BaHWIA NO TePMasibHbIM (BO3MOXXHO, U HE TOJIbKO)
afjanTtauusam (Mo KparHen mepe penTuauin) ¢ npobnem BnoxmmMmnyeckom, Grsnonorn4eckon,
Tepmobrnonornyeckom NAacTUYHOCTH (XOTA UccnenoBaTb 3TN NPo6aeMbl, KOHEYHO, HY>KHO) Ha Npobnembl
N3y4YeHUsa 1 CoOXpaHeHns cTabuibHOCTY KOMMJIEKCa NokKa3aTenen TepMobronornyeckoro romeocTtasa u
nosefeH4Yeckux, MPUnNoaornyecknx n NPoHMx MexaHM3MOB pearMpoBaHMs Ha BHELLHMe BO3MYyLLaoLme
BO34ENCTBUA C Lesiblo COXPaHEHUs 3TOro roMeoCcTaTNYeCKOoro KoMmnaekca.

Ncxoas n3 3Toro MOXXHO NpenJsioXXnTb HECKOIbKO onpefesieHni 1 3aMedYaHunii, CBA3aHHbIX C MOHATUEM
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ajanTauuin, HanpasJieHHbIX HA COXpaHeHue romeocTasa.

B camom 06L1eM cMbicnie onpepesieHne Takon aganTaunn MOXXeT BbIraAeTb ciefyowmm obpasom.
Apantaums - Gonorn4eckmin NpoLecc, CMbIC/T KOTOPOrO 3akJllo4aeTCs B COXPaHEHNN KOMMJiekca
BUAOCNELNPUNYHBIX, KI0OYEBbIX, CTabunbHbIX MapaMeTpPoB FOMeoCcTasa XMNBOTHOIO (ero
h31010r0-3KONOrMYECKON MaTpurLbl) B Pas/IMyHbIX YCJI0BUSAX Cpeabl C MOMOLLbIO BuaocneundunyHoro Habopa
6rMoXMMnYeCcKux, PrM3nonornyeckmnx 1 NoBeaeH4YecKmnx NpnuemMoBs perynsaumm ¢ Lenbto obecneyeHuns
61aronony4yHoOm N KOHKYPEeHTOCNOCOOHOM XU3HeaeAaTenbHOCTN ocoben, nonynaunn, NpoLuBeTaHns Buaa.
TpaHuLbl afnanTuBHBIX BO3MOXHOCTEN - @) rpaHULLbl NapamMeTpoB BHELLHEN cpefbl, B paMKax KOTOPbIX
BMAocneundunyHble npnemsl agantaumm cnocobHbl COXPaHATb HEU3MEHHbIM BUAOCNELNPUYHBIA KOMMINEKC
hr1310JI0r0-3KON0rNYECKON MaTpuubl; 6) rpaHMLbl 3Ha4YeHU NoKa3aTenen PrM3nonoro-3K00rn4eckom
MaTpULbl, B paMKax KOTOPbIX XXMBOTHbIE CMNOCOBHbI C MOMOLLIbIO BUaocneumduyHoro Habopa perynsaumnoHHbIX
peakumnii obecneymBaTb 6/1aronoayyYHyI0 1 KOHKYPEHTOCNOCOOHYI0 XKU3HEAEeATENbHOCTb B Pa3HbIX YCI0BUAX
cpenbl.

O4yeBUAHO, 3aKOHOMEPHOCTU, ONMNCAaHHbLIE B AAHHOW CTaTbe, HE ABNASAIOTCA IBPUCTUHECKMMU AN BCe BUOoTbI.
OHUM NposABNATCA B 06/1aCTW TepManbHOM B1MoNormm n TepManbHbIX aganTaunin y pentuanin. Tak, BUANMO, K
3TOMY U CTOUT OTHOCUTbLCA. BO3MOXXHO, OHM MPOSABAAIOTCA N Y APYTUX FPYMMN XXUBbIX OPraHW3MoB, U B APYrux
cilyyqanx, Korga BaXkHbIM TpeboBaHMEM COXPaHEHNS YCNELLHON XU3HeLeaTeNbHOCTU ABNAETCA COXPaHeHme
KOMMJieKca CTabuibHbIX PU3NONOrMHECKMX XapaKTEPUCTUK romeocTasa. Ho aTa npobnema TpebyeTt
oTAesIbHOro, cneunasbHoOro n3yyeHus.
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Heat adaptations in reptiles and the mechanism of
their formation

CHERLIN St-Petersburg's Zoo, cherlin51@mail.ru

Viadimir
Keywords: Summary:
reptiles This article deals with the main concepts and other aspects of
temperature thermobiology of reptiles that must be taken into account
thermoregulation considering the problems of reptiles’ thermal adaptation. The
adaptation difference between the "thermobiological features” and

"thermal adaptation" often used as synonyms is defined. It is
shown, that in adapting reptiles to external conditions the
complex of thermophysiological indicators and reactions
responsible for the conditions of full activity is of great
importance. The connection between the thermophysiological
features  defining the condition of full activity and the
parameters of environment is not always unequivocal. There is
an important intermediary between them - the behavioral and
physiological thermoregulation, which significantly disturbs the
unambiguity of this connection. Due to these thermoregulation
reactions (basically behavioral) the mesophilic species can
successfully inhabit hot regions, but some reptiles, which need
regular heating up to 30-34°C, can inhabit cold regions. The
significance of behavioral regulatory reactions, physiological
temperature-dependent and thermoregulatory,
temperature-controlling reactions in the complex of reptiles’
thermal adaptation is analyzed. It is determined, that the
complex of thermophysiological, stabile (geographically and
seasonally invariable) thermoregulating indicators of
homeostasis is of key value in reptiles’ adaptation to natural
climatic conditions. The mechanisms forming space-time
structure of daily and seasonal activity and regulation of
endogenous annual feeding and breeding cycles are described.
It is shown that the individual reptiles adapt to the thermal
environment mainly not owing to modification of
thermophysiological features, but due to the fine adjustment of
space-time structures of daily and seasonal activity. It occurs
with the help of behavioral regulatory reactions, which allow
the homeostatic characters, included in the physiological
ecological matrix to remain unchanged. At that, the main aim
of individual thermal adaptations is to save unchangeable
homeostatic indicators, included in the physiological ecological
matrix, in different environmental conditions. In the studies of
reptiles’ thermobiology, it is proposed to change the focus
from the investigations of plasticity of thermobiological
features to those of thermal stability of the thermobiological
homeostasis complex (physiological ecological matrix), i.e.
thermal needs of the organism, and methods of preservation of
this invariability in different environmental conditions.
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