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Tepnieroniornyeckue uccuenoBanus Ha kadenape 3oosoruu [lepMckoro rocyapcTBeHHOTO IT1e/[aroTH-
YeCcKOTO yHuBepcutera npoBojstcs ¢ 1996 r. OcHoBHbIe UHTEPECHI JieXKAaT B 06JIACTU M3yIeHUs TeMITe-
PaTYPHDBIX aJIalTalMil PENTUJINI, 3JIEKTPIYECKON aKTUBHOCTH CepP/lla B PeKUMe IIepeMEeHHbIX TeMIlepa-
Typ, Mopdosoruu u 6uoxumun KpoBu. Co6paH 3HAYUTENbHBII MATePHAJ O TEPMOOHOTIOTHU OGBIKHO-
BeHHOU rajiokn B BosskckoMm Gacceiine. I1o OCHOBHBIM TeMITepATypHBIM IMapaMeTpaM BBISIBIEHBI pa3-

JINYMST MEK/LY ee CBETJION M 4epHoil MopdaMi.

KutioueBble cyioBa: Bosxckuii 6accetin, penmuiuu, mepmoOuoiozus, mepmoadanmayus.

buoJiorust 0ObIKHOBEHHOI TaJiOKWd, TaK WU
uHaye TIPUBJIEKAET BHUMAHUE TEPIETOJIOTOB.
ITOT BU, o6UTas HA OTPOMHOM IPOCTPAHCTBE
cBoero apeasa (mpaktuuecku Bcs CeBepHast
[TaseapKTuKa), OKasbIBAeTC B Pas3JUYHbBIX,
WHOT/JIa CUJIbHO OTJIMYAIONIMXCS JPYT OT Jpyra
MUKPOKJUMATHYECKUX, OCOOEHHO TeMIepaTryp-
HBIX YCJIOBUAX. JTO U OIPEENseT pa3Hoobpa-
3Ue TeMIlepaTypHbIX aJanTaiuii y OOBIKHOBEH-
HOl Ta/IIOKM U HAJIMYue y Hee MEXaHU3MOB Tep-
MOpETY IS,

Buenrawe rtemmeparypbl, BJMSIONIAE HA aK-
TUBHOCTbH 3TOTO BHJIA, PETrUCTPUPOBAJIUCH MHO-
TUMH UcCCJefoBaTeJIMu. BeceHHUII BBIXOJ Ha
AnTae OOBIKHOBEHHON TaJ[IOKU MPOUCXO/UT HPU
temiiepaTtype Bozayxa 4-6°C [15], B Kapnarax —
npu 4°C ma noue u 12°C Bozmyxa [25], B 3a-
naguoit Cubupu — npu 4-5°C npuseMHOro BO3-
nyxa [13]. B /lapBuHCKOM 3amoBeJIHUKE BeCEH-
HUI BBIXO/l U YXOJ/I HA 3UMOBKY CBSI3aH C Iepe-
X0/loM cpeaHux Ttemueparyp uepes 5°C [2].
Cunraercs, yTO MPUUUHON CTUMYJMPYIOIIel Be-
CEHHWI BBIXOJ MOXKET OBbITb PE3KOE IOBBINIEHUE
TEeMIIepaTypbl TPU3EMHOro Bo3ayxa Ha 2-2,5°C
3a 30 munH. [14]. ABTOpBI IOJIATAIOT, YTO CAMIIBI
MOSIBJISIIOTCS. TIEPBBIMU ¥, YTO MEJAHUCTBI IPU
HU3KOHU TeMIlepaType BO3/lyXa BCTPEYAOTCS B 2-
3 paza yame. B Kamckom Ilpemypanbe BecHOH
AKTUBHBIE TA/[IOKU HAYUHAIOT BCTPEYAThCS IpU
TeMiiepaType npuseMHoro Bosayxa 4,8°C u cy6-
crpata 6,6°C [7, 19]. B Caparosckoii ob6sactu
IepBble TA/IOKU OTMEYEHbl HA TIOBEPXHOCTU
mouBbl 1pu 7,2°C, a MaccoBbII BbIXOJI HaOJIIO-
npaercs nupu 10°C u 6osee [23]. B IO:xHoM 3a-
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ypaibe TaK >Ke TePBbIMU TOSBJISIIOTCS CaMIIBI
npn 3-9°C npusemHoro Bosayxa u 7-10°C na
mouse [4, 5].

Ha ocHoBe usyuyeHHs TepMOPEryJISIIMOHHOTO
TOBE/ICHNST W TEeMIIEPaTypbl TeJa OOBIKHOBEHHOM
Ta/IIOKU IeJIaeTCAd BBIBOJI O CWJIbHOU CBA3U 3TOU
TEeMIIepaTypbl ¢ BHEITHEN TeMIepaTypoii [26, 28,
30]. Moaenb TepMOpPEryJISSIIMOHHOTO TIpoIiecca y
Ta/IIOKU ¥ HEKOTOpble MEeXaHW3Mbl TeTIo0OMeHa
U aKTUBHOHW TepMoperyaanuu npusBoutr A.B.
Kopocos [11, 12]. WM omnwucanbl BO3MOKHbBIE
TeMIlepaTypHble 3aKOHOMEPHOCTHU TIPU OXJIaxK/ie-
HUU U HArPEeBaHUM 3MeN B eCTeCTBEHHOU 06cCTa-
HOBKe. YKa3bIBaeTcs, 4TO MU TeMIeparype Te-
ga B 22-25°C wna paccrosuuu 20-30 cM rajioka
TOYHO YYBCTBYET TTOBEPXHOCTb, HATrPETYIO 10 24-
30°C.

Temnepatypa Tesa rajijok Bapbupyer oT 9 10
31°C. ¥ camok, ocob6eHHO O6GepeMeHHbBIX, OHa
Bbilie, 4eM y camioB [24]. Cpennue, omnru-
MaJibHble, KPUTUYECKWE TeMIepaTypbl Tesja Ta-
JUIOKU OIpe/le/ISyINCh B Pa3JMYHBbIX reorpaduye-
CKMX TOYKaX W pasHbiMu criocobamu [1, 3, 6, 9,
16, 18, 21, 22, 27]. dna oObIKHOBEHHBIX Ta/I0K
B 'epmanuu mpezamnounTaemast TeMiepaTypa Tesa
y 52,0% camioB u 73,4% camok okoso 32°C.
Temnepatypa ux Tena Bapbupyer ot 9,6°C 10
34,7°C [31].

MATEPUAJI 1 METO/IUKA

UccnenoBanue TeMmIepaTypHBIX —aJanTaiuii
OOBIKHOBEHHOI TaJIoOKK TIPOBOAMJIOCH B Kam-
ckoM Ilpenypasibe (Ilepmckuii Kpaii) B mepuosn
¢ 1996 mo 2006 r. u B Cpennem IloBosmxbe B
Camapckoit ob6mactn B mae 2001 r. u ceHtsOpe
2005 r. B IIpenypasibe BHeITHUE TeMIIEPAaTyPbl 1
TeMiiepaTypbl Tesa uaMepeHbl y 206 ocobeii, B
ToM yucyae y 160 3meil cBerJioit okpacku u 46
rajiiok yepuoit mopdui. B IloBosmkbe nomo6HbIe
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JIlaHHDBIE TIOJy4YeHbI y 47 ocobeii uepHON MOpQbI
00bIKHOBeHHOM ramoku  (ramiokn HuUKOIbCKO-
ro).

Temnepatypa Tesa 3Melt, cybcTpara Ha KOTO-
POM OHM HaXO/JUJNUCh, KOTJa ObLIH 3aMeY€eHbl,
TeMIlepaTypa IIpU3eMHOTO BO3/yXa Ha BbicoTe 1-
3 cM u3aMepsiiach tepmuctopoM MT-54 ¢ TouHO-
cteio g0 0,1°C. [losarocpoyHas peructpanus
BHEIIHEN TeMIepaTypbl HAa WHAWBH/YAJbHDBIX
ydacTKaxX Ta[loKk M B WX HOpPax IIPOBOJUJIACDH
MHOTOKaHaJbHBIM camonuciieM <«Tepmogar-26».
TemriepaTypy TMOBEPXHOCTU TeJia HA PACCTOSIHUU
6e3 TIOMMKH 3MeHN M3Mepsiin nupoMeTpoM «Ray-
tek Minitemp». Ilapamerpbl y/enbHOI MOIIHO-
CTH TpeX KOMIIOHEHTOB COJIHEYHOW pajualiuud —
TETJIOBOTO TOTOKA, BUAWMOTO CBeTa W YJbTpa-
(puosieToBOTO M3MyUEHNS TOJIYYEHBI C MOMOIIBIO
JATYNUKA TETJIOBOTO MOTOKA OPUTHHAJBHONW KOH-
cTpykiun u jgiokcMmerpa-y O-pagnomerpa «TKA
— 01/3». OrHOCHUTEJNbHAST BJAXKHOCTH TIPU3EM-
HOTO BO3/lyXa B MecTaxXx OOMTAHUS TaIOK u3Me-
psin ipu6opom «Hygrochecks.

Temrepatypa y TaJfoKd HU3MepsIach Cpasy
mocJie TIOMMKM CHapy>KM — Ha CIIMHE, JKHUBOTE,
nuieyce, TopJie, BepXHell M HUKHEW TTOBEPXHO-
CTSIX XBOCTa W BHYTPU — B MUIIEBOJIE U KJIOAKE.
[Ton BHemHWMM TeMIlepaTypaMH MbI TTOHUMaeM
TeMIepaTypbl cy6cTpara, Ha KOTOPOM HaXOJIH-
Jach 3Mesl W TIPU3EMHOTO CJIOS BO3/yXa; IO
Hapy>KHBIMH — TEMIIepaTypPbl HAPYKHBIX MOKPO-
BOB 3MeH, TIOJI TeMIepaTypoil Tesja — M3MeEpEH-
HYIO B THUIIEBO/IE.

PE3YJbTATHI 1 OBCYKIAEHUE

Obwas evibopra uz Kamckozo Ipedypanvs
(n=206). MakcumanbHasg OTMEYEHHAs HaMU
MPO/JIOJUKATENBHOCTD  TIEPUOJIA  AKTUBHOCTH
o6bikHOBeHHOM rajokn B Kamckom Ilpemypasbe
194 ngua  (31.03.2007-10.10.2001). Cpeane-
apudMeTHIeCKoe 3HAUEHIE TEMIIEPATYPhI TeJaa y
Hee B Te€UYeHHWe MepHojia aKTHUBHOCTH 32 BCE Bpe-
Mg uccaenoBanust 27,7+0,34°C. Cpenssisi tem-
rneparypa BbIOMpPaeMOro TaJloKoil cybcrpara
23,9+0,47°C 1pu Temmeparype IIPU3EMHOTO
Bozayxa 20,6+0,59°C.

Temmepatypa B muileBojie BO BpeMs JHEBHOM
AKTUBHOCTH BCET/Ia BBINE PEKTATBHON, B Cpej-
nem na 2,8°C (P < 0,001; ¢ = 5,49) u BblIIE
TEMIEPATYPhl JIOOBIX YYACTKOB HAPYKHBIX TIO-
KpoBOB. M3 Hapy:KHBIX TeMIEepaTtyp camas BbI-
cokag — ua ropae (24,3+0,23°C). Topso 3uHaun-
teapno teree (P < 0,001; ¢ = 4,71) camoro
HU3KOTEMIIEPATYPHOTO yUYaCTKa Tea — Mujeyca
(22,8+0,24°C). Temmeparypa mujaeyca Bceria
HUZKE TeMIIepaTyphbl THIIEeBOa. Bcero B JeBITH
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ciaydyasgx Iuieyc ObL HE3HAYUTEJbHO TeILiee
CIIUHBI, W TOJbKO Yy OJHOU u3 rajok — Ha 3,3°C.
Y npyrux 3meilt aTa pasHulia coctaBJsiia He 60-
gee 1,0°C. Paznanune Mex/y BHEIIHEH TeMmIiepa-
TYpoOll W TeMIeparypoil mnujeyca Tem O0JIbllle,
YyeM BbIIIIE BHEIIHAS TeMiieparypa. Hampumep, y
O/IHOIl w3 3Meit Tpu Temieparype cybcrpaTa
38,6°C Temmeparypa mnuieyca Oblia HIDKE Ha
10,4°C, a npu 11,4°C — Tosbko Ha 4,2°C. B
PeIKHUX ciyvasx nueyc ObLI Telljiee, YeM BO3-
JlyX u cy6CcTpar, HalpuMep, B OJHOM CJIy4ae ero
temreparypa Obuia 17,2°C 1o cpaBHEHUWIO C
15,3°C npusemnoro Bozayxa. lloggepxkanue
OTHOCUTEJIbHO HU3KOH TeMIlepaTypbl BepXHel
YaCTU T'OJIOBBI 3MeU TP BBICOKOI BHEIIHEH TeM-
repatype CUYMTAeTCs BAXKHOW ajamnTariueii, CHU-
JKaloleil pHCK IleperpeBa M TIOTEPU KOHTPOJIS
Haja TemnepaTypoit Tena. [luHeanbHbBIT KOM-
ILJIEKC, HAXOISAINMIICSA 3/1eChb U COCTOSINUI U3
[IMHEAJbHOTO OpraHa M IapHeTaJbHOr0 TJasa
BJIMSIET HA TEPMOPETrYJSITOPHOE TIOBEJIEHUE Pell-
tuuii. OH, SBJSSICh 3JIEMEHTOM CEHCOPHOW W
IIEHTPAJbHON HEPBHOW CHUCTEMBI, PETYJIUPYET
CTelleHb BO3EICTBUS HAa OPraHW3M COJIHEYHOTO
ceera [8, 10, 29].

TemnepaTypbl CIUHBI U KUBOTA TPUHITUIIHN-
aJbHO He oTymYaioTcs. VIHTepecHO, YTO TeMile-
parypbl TaKOW [MCTAJbHOM 4YacTH Teja, Kak
XBOCT, HE TaK YK HU3KU U PaBHbBI TeMIlepaType
ITOBEPXHOCTU CIIUHBI.

[lnamnazon 106pPOBOJIBHBIX TEMIIEPATYP TeJa B
TE€YeHUE BCETO CE30HA AKTUBHOCTU y OOBIKHO-
BeHHOI Taaoku B Kamckom llpegypanbe ouenb
mpok — 29,7°C. Haubosiee HU3Kas TeMIiiepary-
pa tema (6,2°C) ormeuena 08.04.2001 r. y
rpelonieiicss 0KoJIO 3UMHENl HOpbI CaMKHU, a Hau-
6osee Bbicokas (35,9°C) Toxke y caMmKu
27.07.2005 r. /[lmamazoH g06pOBOJIBHO BbIOU-
paeMbIxX TeMmmeparyp cy6cTpara elie mumpe —
36,2°C (3,7-39,9°C). [lo6GpoBosbHbIE TeMIlepa-
TYpbI TIPU3EMHOTO BO3/yXa JieKaT B MHTEpBaJe
ot 4,8°C no 32,8°C.

COOTBETCTBEHHO BHENTHUM TeMIeparypam,
TeMIIeparypa Tesja Ta/lloK U3MEHSeTCs M0 To/aM,
XOTSI 3TH KoJiebaHUs ropaso MeHee BbIPa’KeHbI,
YeM Yy BHENIHWX TeMIleparyp. PasHuiia Mexmy
camoii Bbicokor B 2006 r. M caMOil HU3KOH B
1996 r. cocrasuaa 3,1°C (P < 0,001; ¢t = 5,64).
Mexy coceTHUMU TO/[aMU 3TA Pa3HUIA 3HAYU-
TEJbHO MEHBIIIE.

Temmepatypa Tena OOBIKHOBEHHBIX TaJIIOK
Io/IBep>KeHa U Ce30HHON M3MeH4YnBOCTH. Tak ke
KaK ¥ BHEIHUE TeMIepaTypbl, TeMIeparypa Te-
Jla HUJKe BECHOI B alpejie M Mae, 3aTeM IIOBbI-
IaeTcsi, JOCTUTass MakCUMyMa B aBrycTe, U
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CHIKAETCST K CEeHTIOpIo. Me/ly coceTHUMH Me-
csAllaMW  Pasjnunsg He BeJuKd. boJiee 3Haum-
teabHo — B 4,3°C (P < 0,05; t = 2,53) — pas-
JIMYMe MEXK/IYy AaBIYCTOBCKON U CEeHTSOPbCKOU
TemreparypamMu. Mex/y MakcUMasjbHOW aBry-
CTOBCKOW W MUHUMAJbHOU MalicKoii pas3HUIla B
5,3°C (P <0,05; t = 2,32).

OnrumanbHas [ TAII0K TeMIlepatypa Mpu-
3eMHOTO BO3/[yXa B Te€YEHWE BCETO MepHoja aK-
TUBHOCTH Haxomutcsi B mpenenaax 17,0-29,0°C.
[Tpu Takoii TemrepaTtype orMedeHo 78,2% 3Meii.
OmnrumyM TemriepaTypbl BbiGmpaeMoro cy6cTpa-
ta — B unrepsajie 20,0-32,0°C (77,2%), u, co-
OTBETCTBEHHO 3TUM TeMIlepaTypaM, ONTHMAJIb-
Hasg TeMmIlepaTypa TeJsa 3aKJUeHa B HANa30He
26,0-32,0°C (80,1%).

TemriepaTypa Tesia rajfok CHUJIBHO CBSI3aHA C
BHemHell Temmnepatypoil. Koppesdiuonnoe oT-
HOIIIEHWE YKa3bIBaeT Ha CUJIbHYIO CBI3b C TEM-
neparypoii cy6erpara: 0,79+0,03 (n = 206; P <
0,001; ¢ = 12,10). Cusa cBsA3u ¢ TeMIEpaTypoii
MPU3EMHOTO BO3[yXa TaK € 3HAUYNTEJbHA!
0,73+0,04 (n = 122; P < 0,001; ¢t = 11,60).

Abdextusrocts Biuguusa (n? ) temmepary-
pBl cy6cTpaTa Ha TeMmIlepaTypy TeJa BeJnKa
(58,87%; P < 0,001; t = 30,48), 4yero Hesnb3d
ckazaTb 06 3((EKTUBHOCTU BJUSHUS TeMIIEpa-
Typbl Bosayxa (3,82%; P>0,05; t=0,50).

Wupgexce tepmoagantanuu (It) BbIpaskaer OT-
HOIIIEHWEe TeMIIePaTypbl TeJa K BHENTHUM TeMIIe-
patypaM W paBeH YaCTHOMY OT JleJICHUS TeMIie-
paTypbl Tesa Ha MOJyCyMMYy TeMIeparyp IIpu-
3eMHOTO Bo3znyxa u cy6crpara. OH Xapakrepu-
3yeT, TI0 HallleMy MHEHWIO, CTeleHb MPHUCIOcob-
JIEHHOCTH >KUBOTHOTO K CIENU(PUUECKUM TeMIIe-
paTypHbIM YCJOBHSIM CBOeil reorpaduueckoit
30HDBI MJIM MUKPOKJNMATHIECKUM YCJIOBUSIM CBO-
ero 6uUoOTONA BHYTPH ee. Y PpeNTu/mii, oOUTa0-
WX B YCJOBHUSIX CPAaBHUTEJbHO HEBBICOKUX
temiepatyp It, Kak mpaBuJio, GOJbIIe enHUIIDI,
nopgaka 1,20-1,50. HaoGopor, y pentuanii
IOKHBIX ~ apUIHBIX Tepputopuii [t  OOBIYHO
MeHbIle eguHuIn! [17].

Y o6biknoBenHol ramoku B Kamckom Ilpe-
nypajbe 3a 8 jer perucrparmu Temnepartyp [t
pasen 1,34+0,02. Ero 3HaueHme W3MEHYUBO,
KaK 10 Ce30HaM rojia, Tak u 10 rojgam. B mpo-
XJIAJIHble BeCeHHHWe Mecsllbl W B uioHe [t He-
CKOJIbKO 00JIbIlle, HO C TIOBBIIIEHUEM TeMIIepa-
TYpbI TPYHTa, It 3aKOHOMEPHO CHMIKAeTCS. ITO
TOBOPHT O TOM, UTO TeMIIepaTypa TeJa TaloKh B
001X YepTax MOBTOPSIET XOJI BHEITHUX TeMIIe-
paTtyp, XoTsd ee Koje6aHWS W He TaK Pe3KO BbI-
pa’keHbl, Kak y TeMIlepaTypbl TpyHTa. UYem
MEHbIIle Pa3HUIA MEX/y BHENTHUMHU TeMIIeparTy-
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paMu U TeMIEpaTypoil TeJia, TeM MeHbIIe 3Haue-
nue It, u HAo6OpOT, UeM O6OJIbIlle 3Ta PA3HMIA,
TEeM BbIIIe 3HadeHue MHAeKca. VIHbIMU cjioBaMH,
C TIOBBINIIEHUEM TEMIEPATYPbI CPEbl 3MesT CTpe-
MHUTCS OBbITH OTHOCUTEJIBHO XOJOIHEEe U, Ha000-
POT, CO CHIKEHUEM — OTHOCUTEJIBHO TEILTee.

[Ipu mocTmkeHuu TeMmepaTypoil Tesia 3Men
nmopora B 30,0°C mabjiogaercs TeHAEHIUS K
MIpeOTBpALeHNIO JaIbHEHINero ee pocTa M, XO-
Td, TPHU JajJbHEWINIeM YBeJUYeHUM BHENTHEH
TEMIIepaTypbl, TEMIIEPATYPA TeJa BCE K€ PACTET,
HO CKOPOCTh 9TOTO POCTAa HAYMHAET 3aMETHO OT-
CTaBaTh OT CKOPOCTU YBEJMYEHUS BHEIITHEH TeM-
reparypbl.

Y O0O6BIKHOBEHHOH TaJI0OKi HMEIOTCS KpoMe
MTOBEICHYECKON U MeXaHU3Mbl (DU3UOJIOTTYECKON
tepmoperyJisiiiu. O6 3TOM TOBOPAT Pe3yJIbTaTbl
MTOJIEBbIX 9KCIEPUMEHTOB C TPUHY/UTEJIHHBIM
yIep:KaHueM 3Med Ha COJHIle moj ceTkou. Ilpm
3TOM HEIIPEPHIBHO PErUCTPUPOBAIACh TeMIepa-
Typa CIHMHBI, TeJa ¥ cy6cTpaTa HA KOTOPOM Ha-
xoauiach 3Mes. Temmeparypbl CIIMHBI U TeJa
JIOBOJIBHO €J1a60 OTPearupoBail Ha CKAYOK TeM-
nepartypbt cy6ecrpara no 52,0°C B 14:00-14:30.
3Mest B 3TO BpeMs YJ/IEPXKUBAJIA TEMIIEPATyPy B
npenenax 34,0-35,6°C, a ato 3HayeHume BecbMa
JIAJIEKO OT KPUTHYECKOTO JIJIsI 9TOTO BU/A YPOB-
Ha B 39,0-40,0°. Ha nuxe BHemiHell TeMmIiepary-
Pbl IBIJKEHHS] 3MEU YCKOPUJIUCH, OHA SIBHO IIbI-
Tajgach CKPBIThCS, ITOCTOSIHHO OTKpbIBaja POT,
IIPU 9TOM Kpas KJIOAKU OKA3AJUCh BBIBEPHYTHI-
MH.

Honosvie  pasauuus.  Mexny — caMiiamu
(n=87) u camkamu (7=93) CyIllecTBEHHBIX pa3-
JUYUil, Kak 10 cpegHeapudMeTuyecKoMy IOKa-
3aTEJI0 TEMIEPATYypbl Teja, TaK U MO BHEITHUM
BBIOMPAEMbIM WMU TeMIlepaTypaM, B TeUYeHue
BCEro Ce30Ha aKTUBHOCTH HE BBISBJIEHO. Y ca-
MOK TeMIlepaTypa TeJia BbIIIE MeHee 4YeM Ha
noarpanayca. Temmepatypa TpeAIOYUTAEMOTO
umu cy6erpara Boiie Ha 0,8°C (P > 0,05; ¢t =
0,82), a npusemtoro Bosayxa — Ha 0,7°C (P >
0,05; t = 0,60). Tem He MeHee, B HIOJie TeMIle-
parypa teja camioB (n = 20) I0CTOBEPHO BbI-
me, yeMm y camok (n = 18) na 1,591 (P < 0,05;
t=2,54).

Eciu BecHoli caMIibl M CaMKU TpUIAeP KHBa-
IOTCSI TIPUMEPHO OJMHAKOBBIX BHEIIHMX TeMIIe-
paryp, Tak KaK BMECTE HaXOJSTCS OKOJIO CBOUX
3UMOBAJIBHBIX YOEKUII, TO JIETOM TIPEIoYnTae-
Mble UMU TeMIIEpaTypbl pasHble. B uioHe camMiu
BBIOUPAIOT HE3HAUYUTENbHO Gosee Termabii (B
cpenem Ha 1,2°C) cyGerpar, yem camipl. B
uIoJIe KapTUHa MeHsercs: Bce camibl (n 19)
6e3 HCKJIIOUEHUS OTMedYeHbl Ha 06oJee TeIIoM
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rpynre, yem camku (n = 21) ¢ pasHuneii B
5,2°C (P < 0,01; t = 3,54). IlpakTuuecku Her
pasinunii MeXX1y HUMU B ONTUMAJbHBIX TEMIIEe-
partypax Tesa, cy6cTpaTa M BO3yXa.

W y caMIoB, U y caMOK CBSI3b TeMIepaTypbl
TeJa C  TeMIepaTypoil  IpyHTa  CHJIbHA:
0,75+0,05 (n = 81; t = 10,05; P < 0,001) u
0,80+0,04 (n =93; t = 12,72; P < 0,001). Cu-
Jla CBSI3W C TEMIIEPATYpOll BO3/yXa MEHbIIIE:
0,58+0,10 (n = 42; t = 4,46; P < 0,001) u
0,65+0,07 (n = 50; t = 6,11; P < 0,001).

Te sxe TenjeHIMN TIPOSIBJIAIOTCS U B apdek-
TUBHOCTH BJIMSIHUSI BHEIIHUX TEMIEPATyp Ha
temiepatypy Tesaa. s camiioB apdexkTuBHOCTD
BJIUSIHUSI TEMIepaTypbl cy6CcTpaTa COCTaBJISIET
54,17% (P<0,001; t=12,97), sddexTuBHOCTD
TeMmeparypbl  Bozayxa  13,58%  (P<0,01;
t=1,94); npnga caMok, cooTBeTcTBeHHO, 57,71%
(P<0,001; t=16,87) u 24,56% (P<0,01;
t=3,33).

Ta6auma

Pasnuuus mexdy ceemnoi u uepnotl Mop-
¢pamnu. CpenneapudmMeTndeckoe 3HAUEHHE TEM-
nmeparypbl Tejqa |y TaIoOK CBeTJioi MOpdbI
(28,2+0,37°C) (n = 160) Bblle, YeM y YepHOIi
(25,8+0,86°C) (n = 42) na 2,4°C (P < 0,01; ¢
= 2,62) (t1abu.). [lo HalieMy MHEHHIO, 9Ty Pa3-
HUILy OIIPeJIEsSIeT XOPOIIO ITPOCJIEKUBAIOIIEECS
6uoTonnyeckoe paszolIieHue AByX 3TUX MOpd.
CBeTJI00KpallleHHble Ta/I0OKU TTPEAIIOYUTAIOT 60-
Jiee TIPOrpeBaeMble OTKPbITbIE JaHAmadThI: OC-
TEITHEHHbIE CKJIOHBI PEYHBIX Teppac, XOJIMOB U
T./1. UepHble — JiecHbIE OIYIIKU, Kpas 60JIOT U
camMu 60JIO0Ta, ecJiM Ha HUX ecTb 6oJjiee WJIU Me-
Hee CyXue ¥ BO3BBIIIEHHbIE YYAaCTKU, TO €CThb
TeppuTopuu, O6oJjiee 3apocClive TPaBSHUCTOI,
JIpPEBECHOM WJM KyCTAaPHUKOBOM PAaCTUTETbHO-
ctp1o. Iloatomy, BbIGMpaeMblil cBeTION MOPQOIt
IPYHT, Kak mpaBuiio, 6ojee terbii. /las ceer-
JIOOKpAIIEHHBIX ~ TAJIOK  ero  TeMmIeparypa
24,7+0,54°C, pia yepubix — 20,7+0,92°C ¢ pas-
autieit B 4,0eC (P < 0,01; ¢ = 3,00).

OcHoBHbIE TeMIIepaTypHbIe MapaMeTpbl 0ObIKHOBeHHOU rajiokn u3 Kamckoro Ilpenypasbs
u Cpennero IloBosmxbs

Caerias Mmopga Yepuas mopda Hepuas Mop¢a (ramo-
ITapameTpsi Tpeaypame Tpeyparse ka Hukoubckoro),
Cpeanee IloBoukbe

Cy6cTpar 24,7+0,54 20,7+0,92 22,1+0,60
3,7-39,9 6,6-38,6 15,1-31,4
Bosayx 22,2+0,55 17,4+1,18 19,8+0,67
14,1-32,3 4,8-36,2 17,7-35,2
TIumesox 28,2+0,37 25,8+0,86 28,4+0,55
o%_,) 6,2-35,9 12,7-35,1 20,5-35,0
< Kuoaka 25,5+0,39 23,4+0,90 27,5+1,04
El 5,8-33,9 8,4-33,0 14,3-33,7
8 Cnuna 24,1+0,39 23,2+0,78 24,6+1,04
% 5,2-34,2 11,6-32,7 16,1-35,4
& JKusor 23,9+0,38 23,0+0,77 24,2+1,19
5,4-32,9 12,2-30,4 15,1-32,7
MMuneyc 23,1+0,52 24,4+0,27 25,6+0,80
13,7-31,4 17,3-28,2 15,7-29,0
Topuio 24,6+0,56 25,7+0,27 25,9+0,87
15,4-33,7 20,2-30,7 17,2-32,0
Wnpexe repmoanantaimu ([1) 1,32+0,02 1,47+0,08 1,31+0,03
OnTuMasbHbIe TeMIeparypbl cy6eTpara 22,0-30,0 13,0-26,5 23,0-31,0
OnruMasibHble TEMIEpaTyphbl BO3yXa 16,5-29,0 10,0-23,0 17,5-30,0
OnTuMasbHbIe TeMIIEPaTypbl TesIa 25,0-31,0 20,0-30,0 26,0-31,5
OTHOCHTEIbHAS BJIAKHOCTD 48,6+3,21 60,1+10,17 57,8+4,94
Y d-usaydenue, Br /M2 7,0+1,04 3,5+2,04 4,5+0,10

Buaunmstit cser, Bt/ M2 164,6+17,98 125,0+91,59 194,0+46,13
[ocrynatomee Tensio, Br /M2 37,3+4,72 29,5+14,97 48,2+1,16
Bosppamennoe temio, Br /M2 18,2+2,63 14,8+4,18 23,2+0,61

TepmotnipedepeHiyM y YepHBIX U CBETJIOO-
KpaImeHHbIX TQI0K TaK Ke pasiudeH. B 1esom,
CBeTJIble TaloKu 6ojiee TepMOMUIbHBI U UX OII-
TUMAJIbHbIE TEMIEPATYPBI BbIllle. 3HAUEHUS WH-
JeKCoB TepMoazanTaimu y cBerabix (1,32+0,02)
n yepHbix ramiok (1,47+0,07) 3ameTHo oTsinya-
forcs (P < 0,05; t = 1,26). Bosbliee 3nauenue

92

It y 4YepHBIX Ta[IOK, CKOpee BCETO, YKa3bIBAeT
Ha QJalTUBHYID PpOJIb TEMHOH OKpacKu 3Meu,
MTO3BOJISTIIONIY IO eli ObICTpee HarpeBaTbcs W yiep-
JKUBATh BBICOKYIO TeMIEpaTypy Ha TPOXJIATHOM
cybcTparte.

CBa3b TeMIepaTypbl Tesla € TeMIepaTypoil
cybcTpata Uy TOW, Wy APyroit Mopdbl Cuiib-
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Hag. Y uyepHbix ramiok (n = 42) — 0,87+0,04 (¢
= 11,22; P < 0,001), y cBerabix (n = 160) —
0,74+0,04 (¢t = 13,99; P < 0,001). Csasp ¢
TeMIIepaTypoii Bo3ayxa y obenx Mopd cpemnss,
coorBerctBenno, 0,67+0,04 (¢ = 12,99; P <
0,001) u 0,54+0,08 (¢t = 9,12; P < 0,001).

B ornomenun addekTuBHOCTH  BIAMSHUS
BHENTHUX TEMIIEPATyp Ha TeMIEpaTypy Teja U y
TO, M y Apyroii Mopdbl, MPOSIBISETCS YiKe U3-
BecTHass TEHJIEHIUs: TeMIeparypa cy6cTpara
BJIMSIET CUJIbHEE, YeM TeMIlepaTypa IIPU3EMHOIr0
Boszayxa. s cBersbix ragok — a10o 49,77% (P
< 0,001; t = 18,62) u 23,49% (P < 0,01; t =
3,99). na wepubix — 74,61% (P < 0,001; ¢t =
18,63) u 33,78% (P < 0,01; t = 3,13). Boub-
mast 9 HEKTUBHOCTD BJAUSHUS BHENIHUX TEMIIe-
partyp Ha TeMIlepaTypy TeJia YePHbIX, YeM CBET-
JIBIX 3Mell, BUJMMO, Takyke 00biacHsSeTcsI 60JIb-
el (yHKIIMOHAJTBHOCTBIO YEPHOTO IIBETa KakK
criocob6a TepMOoaJaNTallii, 4YeM CBETJIOW OKpa-
CKH.

Temnepamypmovie ycaosus obumanus u mem-
nepamypa meaa 00bIKHOGEHHBIX 2A0I0K 6 00HOU
XOPOWO 02panuuennoll Mukpononyisuyuu. B Te-
yeHue 8 JieT MPOBOJATCS WUCCJAeIOBAHUS TeMIle-
partypbl y TaJIOK OJHOH MUKPOIOIYJSINN B
foro-Boctounoil dactu Ilepmckoro kpag. 3men
0OUTAIOT HA OCTEITHEHHOM OKHOM CKJIOHE KO-
peHHoro 6epera peKHM C BBIXOJOM Ha ITOBEPX-
HOCTb THIICA M MHOIOYMCJIEHHBIMUA KapCTOBBIMH
TPEIUHAMHU, WCIOJb3YEMbIMU 3MESIMU JIJIST 3U-
MoBKH. OOm@as IJI0HAAb CKJIOHA COCTABJSET
npubyausuresbHo 28 ra, TAe 10 JAaHHBIM exxe-
TOJHBIX BeceHHUX yueToB obutaer 120-140
3Mell. 3a 9T TOJbI TeMIepaTypa TeJa U3MepeHa
y 69 ocobeit, uz xoropbix 40 camios, 20 caMoK
n 9 nenosioBospesbix. Tosmbko 4 ocobu ObLIU
YepHOTO IIBETA.

Cpenneapudmernyeckoe 3HAYEHUE TeMIEpa-
TYPbI TeJIa 3TUX 3Mell 32 BCE TOJ/bl PEruCTpaIlluu
27,2+0,71°C, T.e. NpaKTUYECKU TO K€ CaMOe,
4TO U B 06mIeil BbIGOpKEe U3 Apyrux mect Kam-
ckoro Ilpenypanbsi. Haubosiee BbicOKasi Temiie-
paTypa Tesia y 3Mell B 9TOU MOMYJSAINY, KaK U B
1IeJIOM 10 BbIGOpKE, B WIOJEe U  aBryCTe
(31,5+1,32°C), MuHuUMaibHasg — B CEHTAOpe
Hauase okra6pa (26,5+1,47°C) (P < 0,01; ¢ =
3,27).Boi6upaemblii  camuamMu cy6eTpar  Teriee
na 3,0°C (P < 0,05; t = 2,05), BbI6HpPaeMOro
caMKaMu, 0COGEHHO B UIOJIE U aBTyCTe, COOTBET-
crBeHHO, 25,2+1,33°C u 22,2+1,70°C. Pazuau-
yie B TeMIepaType IMPU3EMHOr0 BO3/lyXa He3Ha-
YUTEIHHO.

MaccoBblil BBIXO/I TAJI0OK W3 3UMOBAJbHBIX
yOeXHI] B Hayaje arpeys TPOUCXOAUT TpU

93

Temreparype moBepxHoctu TpyHtra 15-18°C. B
9TO BpeMsi TeMmrepartypa B yOexumax (o maH-
HBIM JIeCATH M3MepeHuii) Ha riy6une 1 M yaep-
J)KuBaJach Ha ypoBHe 5-7°C nmuHem u 4-6°C Ho-
ypto. CrnapuBanue npoucxoaut ueped 7-10 mgaeit
1ocJie TOSIBJIEHUS] Ha TOBEPXHOCTU TIPU TeMIIe-
parype cyb6erpara 25-30°C. Temmepatypa Tesa
JIBYX crHapuBamoImxcs ocobeil okazanach abco-
JIOTHO oauHakoBol — 28,4°C. B amnpesne 3men
HaXOJSATCS HA TIOBEPXHOCTU TPUOJUZUTENBHO 6
vacoB (11:30-18:30), B Mae 91O BpeMsl yBeJHYH-
Baercs npumepHo g0 8 (10:00-18:00), B uione-
asrycre — 10 12 gacos (8:00-20:00). B cenrsa6-
pe TIPOUCXO/IUT YMEHbBIIIEHNE BPEMEHU CYTOYHOMU
aKTUBHOCTH cHOBa 10 8 "acoB (10:00-18:00).
Bonee mompo6Ho wu3yvena Ttemreparypa Wu
CBSI3aHHOE C HEll TMOBeJIeHNe TaJ[lOK B UIOHE. YT-
PEHHUN BBIXOJ 3Meill B SCHYIO MOTO/Y, Kak Ipa-
BUJIO, TIPOUCXOJUT C Hayaja IMPSIMOTO OCBelle-
HUS CKJIOHA COJTHEYHBIMU Jyyamu B 7:45-8:15. B
3TO BpeMsi HabJofaercs ObICTPBIN, B TeYeHUE
npumepHo 20-30 MUH., pocT TeMIepaTypbl I'PYH-
ta — ¢ 12-14°C po 22-24°C. Temnepatypa cnu-
HbI TIEpBOH, TIOSBUBIIEHCS W3 HOPBI CBETJOH
ragiokn 6pu1a 13,6°C u 3a BpeMsi ee 060TpeBa B
oJIyMeTpe oT Bxojia B Teyerune 30 MUH. TIO/IHS-
gace g0 29,5°C. Bropas 3Mes, HOpa KOTOPOU
HaxoJmaach B 70 M OT mepBoii, TOHAIA TeMIle-
parypy cmuabl ¢ 12,3°C no 29,3°C 3a 45 MuH.
Takum 06pa3oM, CKOPOCTh POCTA TEMIIEPATYPbI
CIIMHBI ~ TepBoii  3Mem  coctaBuaa 0,53
rpan. /muH., Bropoit — 0,38 rpax./mun. Cxko-
POCTb POCTa TEMIIEPATyPbI TPYHTA OKOJIO IEePBOI
3Men okasanach 0,37 rpaza. /MUH., a OKOJIO BTO-
poit — 0,20 rpaxa. /mun. O6e 3Men HarpeBaNCh
3HAYUTEJbHO OBICTPEE, YeM OKPYKAIOMUNA UX
cy6erpar. Bo Bpemst HarpeBa 3MeW JI€XKaJu BbI-
TSHYBIIUCh ¥ CUJIBHO pACILIACTABIIUCH, WU3-3a
Yero BBITJISA/IEJN 3HAYUTEIbHO TUpPe, YeM ObLIN
Ha camoM geJie. llocsie moabemMa TeMIiepaTypbl
JI0 YKa3aHHOTO YPOBHs, I€pBasl Ta/foKa IOKH-
HyJla TEPPUTOPUIO OKOJIO HOPBI, a BTOpas — Oe-
peMeHHast caMKa, MpOoJIoJiKaia JeXKaThb, MpuyeM
TeMIlepaTypa ee CIMHbI cHU3UIach a0 28,7°C. B
TeYeHne JHs TepBas rajioka S5 pa3 3aroJ3aja B
HOPY, OcTaBasicb TaM camoe OGosbliee Ha 40
muH. [Ipu satom Temnepatypa ee criusbl ¢ 32,3°C
JI0 yX0Jla B HOPY cHuU3UJach 10 24,5°C, mocre
TOTO KaK OHa BBINOJI3JIa U3 HOPBI. Ee BedepHuit
yxo/l B HOpy orMmeuen B 20:50. Bropas ramioka
Bech JIEHb HE MOKH/IAJa TEPPUTOPHUIO OKOJIO HO-
pbl, TIEPUOJIMYECKH 3al0Jji3as B TEHb MOXKIKe-
BeJIbHWKA I10Ji KOTOpbIM ObLia HoOpa. Makcu-
MaJIbHasl TeMIlepaTypa ee CIUHbI COCTaBUJA
33,1°C upu 35,5°C cy6erpara u 29,6°C npusem-



Haszemtiibie sx0ocucTEMbI

Horo Bosayxa. llocae mnpumepno  20-30-
MUHYTHOTO HAXOX/EHUS B TEHH OHA CHUKAJIACh
1o 28,5-30°C. Ira 3Med yNossjaa B HOPY OKOJIO
19:00.

Takum o6pa3oM, B TeUeHHE [[HS TAIOKU yC-
MIENIHO Y/IEPKUBAIOT TEMIIEpaTypy Teja B IIpe-
nenax rtepMmornpedepeniymMa, WHOTAA JOIyCKast
Ha KOpOTKoe BpeMd mneperpes jo 36-37°C. ¥r-
po3a JajbHEIero mneperpeBa CHUMAETCS Tep-
MOPETYJISIIIUOHHBIM  TIOBE/IEHUEM yXO/IOM B
TEHb WJN B HODPY.

Bausimue coaneunoti paduavuu (obwas 6vi-
6opra uz Kamcrozo IIpedyparvs). Connednas
pazuaius uMeer, M0 CYTH, pellaloliee 3HAUeHUe
B JKU3HU PENTUJIVI, ONpeiesss Ty WU WHYIO
BHEITHIOIO TEMITEPATYPY, a 3HAYUT U TEMIIepPaTy-
py Ttesa. Kak wu Bciomy, B MecTax OOWTaHUS
OOBIKHOBEHHOI Ta/IIOKU yJbTpaduoeroBoe u3-
JlydeHue, BUJIMMBII CBeT, Tajaiollee U BO3Bpa-
IIeHHoe CyO6CTPaTOM TEILIO JEeHCTBYIOT C pa3HOi
MormHocTbi0. Hanbosibiiee cpenneapudmernde-
CKOe 3HAYeHUe Yy/IeJbHOIM MOIIHOCTU Y BUIUMOTO
cera — 209,3+21,09 Br /M2, Ero BKIag B CyM-
MapHyI0 COJIHEUHYIO PAJUAIMI0  COCTaBJISET
76,3%. Haumenbmiasi — y yJabpTpaduoseroBoro
usnyuenuss — 4,44+0,33 Br,/m? (1,6%). Mou-
HOCTb TAJIAIOIIEr0 TEIJIOBOTO TOTOKA HECKOJbKO
MIPEBOCXO/IUT MOIIHOCTb BO3BPAIEHHOTO CY0-
crpatom: 37,9+3,33 Br,/m? (13,8%) no cpas-
Hernuio ¢ 22,8+1,89 Br /M2 (8,3%).

Cuna cBg3UM YKa3aHHBIX KOMIIOHEHTOB COJI-
HEYHOU PpajMaiyy C TEMIEPATypoil Teja OObIK-
HOBEHHOU TAIIOKM Tak Xe pa3ianuHa. CBs3b ma-
JIAIOIIEr0 U BO3BPAIEHHOTO TelJia IMPaKTUYECKU
oamHakoBa, coorBerctBenno 0,68+0,09 u
0,67=0,09 u MoOxKeT OIEHUBATDHCSA KAK CPEIHSIS.

Haub6osee saddexruBro Biusier Ha TeMIepa-
TYpy Tesa raJoku najgaioiiee temio: 43,84% (t
= 4,90; P < 0,01). Temno Bo3BpallleHHOE TPYH-
ToM BosjeiicTByer MeHee addexruro: 10,17%
(t = 3,65; P < 0,01). Moxer GbITb TpenmyIie-
CTBOM MMEHHO BO3IEICTBYIOIIETO CBEPXY TEILJIO-
BOrO TIOTOKA TaK 3>Ke OOBSCHUMO IOSIBJIEHUE
YepHOW OKpacKW MMEHHO BepXHel, a He HMKHeH
YacTH TeJia TaioK.

ObuvikHogennas e2adioka uepHou Mopgpol u3
Cpednezo Iosonxvs (2adwka Hukonvckozo) (n
= 47). CpeaHeapudMeTnyeckoe 3HAUYCHUE TeM-
neparyp cy6crpara, MPU3EeMHOTO BO3/yXa U Te-
Ja, cooTBeTcTBeHHO  paBHbl  22,1+0,60°C;
19,8+0,67°C u 28,4+0,55°C. Ilo sTuM 3HAYEHHU-
aM Tajioka HuKoJbCcKOro cpaBHUTENbHO MaJjio
orsinyaercs ot cBerJioit Mmopdur u3 [lpemypasbs.
Ot depHOIl TpPUKAMCKO#l MOp(dbI J0CTOBEpHOE
OTJIMUME BBISBJIEHO N0 Temieparype Teja. OHa
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Boiie y ragaoku Hukosabckoro Ha 2,6°C (P <
0,01; £t = 2,93).

Cusia cBS3u TeMIIEpaTypbl TeJia C TeMIIepary-
poii cy6erpaTa Bbicokas: 7 = 0,90+0,04 (P <
0,001; ¢ = 9,00). C remneparypoil NpU3eMHOrO
BO3/lyXa Tak ke 3HauntenbHa: 7 = 0,82+0,07 (P
< 0,001; ¢ = 7,93). Cuna BAMSHHUSA TeMIIEpaTy-
pbI cy6erpara Gosbias: 72 = 81,0% (P < 0,05;
t = 2,35). Cusa BAMSHHS IPU3EMHOTO BO3IyXa
3HauuTeabHO MeHble: #2 = 42,6% (P < 0,05; ¢
=2,02).

OnruMasibHble TEMIEPATYpPbl Tesa, u3bupae-
Moro cy6cTpara M MPU3EMHOTO BO3/lyXa Y TaJio-
ku Hukombckoro 6jmke K TaKOBBIM y CBETJION
mopdbr u3 [lpenypanbs, yem y uepHoii Mopdbl
OTTya Xe. JTO K€ MOXKHO CKa3aTb M B OTHO-
IIIEHUH UCTIOJIb3YEMbBIX €l KOMIIOHEHTOB COJIHEY-
Hoit pajguanuu (Tabauna).

HamnpamuBaercss BBIBOJ, O 3aMETHOM 3KOJIO-
TUYECKOM OTJIMYUU CBETJIOW MOP(MBI OOBIKHOBEH-
HOIl Tamoku ot depHoii. Ceernasi mopda 6osee
KcepodusbHa U Teroso6uBa. TemrepaTtypa ee
teqa Bbime. lagioka Huxosbckoro saHumaer
Kak Obl TIPOMEXKYTOYHOE TMOJOKEHnEe MEXIY HU-
MU, KaK TI0 TeMIlepaType TeJsa, TaK U 110 TeMIIe-
parype Hapy»KHbIX MoKpoBoB. Ho ectb u 3amer-
Hple orynunsd. OHA UCIOJB3YeT CTalMU, Xapak-
Tepusymomuecs: 60JIbIeil MOIIHOCTHIO BUUMOTO
cBeTa, € OOJIBIIUMU IIOKA3ATEJNIMU, KaK TOCTY-
I1aloIlero, Tak ¥ BO3BPAIIEHHOIO TEILIA.
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THERMOBIOLOGY OF THE COMMON VIPER (VIPERA BERUS,
REPTILIA, SERPENTES) IN THE VOLGA BASIN

© 2009 N.A. Litvinov, S.V. Ganshchuk

Perm State Pedagogical University, Perm

The research in herpetology at the chair of zoology of the Perm State Pedagogical University
was begun in 1996. The main interests lie within the sphere of studying reptile thermoadaptation,
the electrical activity of heart in varying temperature conditions, morphology and blood biochemis-
try. A considerable amount of data about the thermobiology of the common viper in the Volga ba-
sin was gathered. According to the main temperature axes, several differences between the light and

black morphs were discovered.

Key words : Volga basin, reptiles, thermobiology, thermoadaptation.
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