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TEP MO E IIO N OIIITIE CItriI/.N ME XAHI,I 3M
TIPOCTPAHCTBEHHO-BPEMEHHÖIO pA3OErUEIdintr

AKTPIBHOCTII CPEAHEü, EREMIAS INTE RMED IA,
u II4HBIärIATOIZ, E. LINEOLATA, qIqypOK
(RE P TILIA, LA C E RTTDAT) B KbI3bIJIKyMAX

Annorauuq.
Axmyottouocmb u qeru. Tepvo6zonorut penrunuil -, saxtrreüruüü Qarrop, on-

pegerurcrqnü r{x gKoJrorüro, npocrpaucrBeHHo-BpeMeHuyro crpyKTypy aKTr4BHocrr.r

r,r 6zoronuqecKoe pacnpeAelenue. Ho MexaH[3M6r sroro npoqecca ra:yuenu cla6o.
B aauuoü crarre onr4canll pe3yJ.r6Tarbr rrccJregoBaHuü, nn,rrocrprrpyloulr{e KoH-

KperHble MexaHr.r3Mbr BltLillaut onpeAeneHHbrx repnroQzsuofloruqecKrrx xapaKTepr{-

crrrK 14 oco6eusocreä TepMoperyJltqvu y AByx crrMnarprrrrHlrx Br{ÄoB flrlypoK Ha

rix 3KoJrorwo u nu6op uMu 6uoronos n Krrsntryuax.
Mamepuanu u:ventodut. B yc,rornrx rrycrrlull Krr:rrrxyurr vsyqanu reprraorfn-

3r.ronoruqecKrre xapaKTepücrurur noruroü aKTrrBuocrr4 rr Arrala3oubr reMfleparyp
tepuocra6uavsa\nil, a rapKe rrpueMEr repMoperyuurn y AByx Br{AoB rurypoK.
Tarxe n paüoue npoBe4eHrrr pa6or no4po6uo v3yqanu Krrr.rMarr,rqecKr{e ycJroBr.rt

B pir3Hbx 6lroronax. Bce noryueuubre AaHHbre cBr3brBanr{ c Marepr4ruraMu sa6ruo-

Aesuü saA npocrpaHcrBeHHo-BpeMeHHdf c'rpyrrypoü cy'rovuoü aKTr.tBHocrrr flrqy-
poK r{ rtx 6noronuqecrulMrr npeAnoqreHLll^MLr.

Pesytumamu. Cpe4ura tulypKa 3aMerHo MeHee reruroJrro6nBa no repMo6nono-
rnqecKrlM noKa3areluM, qeu,tuueüqarar. Tevneparyprt no,rHoü aKTlIBHocrIz cpe4-

Hlrx flruypoK cocraBnercT 32,319,0" , Ar4anrr:oH repuocra6unv3a\hrr - 34,0-35 ,5o ,

y rrr.rneüqarbrx sTIl rroKiuarerur coorBercrBeHso 34,5-41 ,0o u35,5-37,0o. llo papy
uopQo,roruvecKnx n SasnoaoruvecK[x npurruH B ogurrx r{ Tex )Ke ycnoBrrrx ryJ'ro-

Br{rqe y cpeAHr{x ru-rypoK HarpeBaercr 6ucrpee, veu y luneüua'rlx. JlEneü.rarrre
firr{ypKrl B oTnr{q[e oT cpeÄHr{x MoryT aKTuBHo rrcrloJrL3oBaTr, HrDKHrre BeTKr{ Kyc-
ToB ÄJrr repMoperyn{qLrvr, T.e. Arrr or4eneHr,rr cBoero reJra or roprueü noqBbr npr.r

HacrynJreHur{ 4Hennoü Naprt.
Bueodat. Oco6enuocru repuo6uoaorr4rrecKux norasareneü n repMoperynrrluu

npvBoArT K pa3nuqrrrM B npocTpaHcTBeHHo-BpeMeHHbrx cTpyKTypzx aKTr,rBHocTrr r4

6uoronuqecrvM pa3nvttl.tflM Mex4y ttuuu: nnnefiqarbre rxrypKu r.rMeror Bo3Mox-
Hocrb rrcnoJrs3oBarb r{ qeücrnurelruo Ilcnonb3yror An.s aKTtaBHoc'u.r 6olee orKpbr-
T6re npocrpaHcrsa u 6oree rlcapKoe BpeMr cyroK, cpe4Hlre - 6olee 3a4epHoBaHHbre

yqacrKfi c axypuoü u,ru nnotuoü TeHEro, orragoM KycroB r{ AepeBbeB, u aKTr,rBHbr

s 6onee [pox;raAHoe BpeMr cyroK.

K.nroqenue cJroBa: cpeAHrr{ f,u{ypKa, nm:aeirqarax nqypKa, repuo6uoloru.a,
TeMneparypa reJra, Mexaur.r3MBr gxoJlorrlqecxoro pa:o6uqeuux.
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V. A. Cherlin

THERMOBIOLOGICAL MECHANISM OF SPATIALLY
TBMPORAL DIVISION OF ACTIVITY OF MEDIUM,

EREMIAS INTERMEDIA, AND LINEATURE, E" LINEOLATA,
LABELS (REPTILIA, LACERTIDAE") IN KYZYLKI]M

Abstract.
Background. The reptilian thermobiology is the most imporlant factor determi-

ning their ecology, spatial and temporal structure ofactivity and biotopical distribu-

tion. But the mechanisms of this process are poorly understood. This article de-

scribes the results of studies illustrating the specific mechanisms of the influence of
certain thermophysiological characteristics and characteristics of thermoregulation

in two sympatric species of racerunners on their ecology and their biotopical selec-

tion in Kyzylkum desert.

Materials and methods.ln the Kyzylkum desert we sfudied the thermophysiolo-

gical characteristics of the full activity and temperature stabilization ranges, as well

as the thermoregulation techniques in two species of racerunners. Also, in this area

we studied the climatic conditions in different biotopes. All the data obtained were

associated with observations of the spatial and temporal structure of the daily activi-

ty oflizards and their biotopical preferences.

Results. The aralo-caspian racerunner is noticeably less thermophilic in thermo-

biological indicators than the striped racerunner. The temperatures of full activify in

the aralo-caspian racerunner ate 32,3-39,0o, the range of temperature stabilization is

34,0-35,5". In the striped racerunner, these indicators are 34j41,0o and 35,5-37,0",

respectively. For some morphological and physiological reasons, under the same

conditions, the body in aralo-caspian racerunner heats up faster than in striped race-

runner. Striped racerunners, unlike aralo-caspian ones, can actively use the lower

branches ofbushes for thermoregulation, i.e. to separate their body from the hot soil

during the warmest part of daY.

Conclusions. The thermobiological characters and the manner of thermoregula-

tion lead to differences in the spatial-temporal activity structure and biotopical dif-

ferences between aralo-caspian and striped racerunners: the striped racerunners have

the ability to use and actually use more open spaces for activity and a hotter time of
day, while aralo-caspian ones use more matted areas with openwork or dense sha-

dow, with shrubs and trees, and are active at more fresh time of day.

Keywords: aralo-caspian racerunner, striped racerunner, thermal biology' body

temperature, mechanisms of ecological separation.

BseAeHHe

B lycrrrHax cpe4ueü Asnu n oÄHrrx r1 rex r(e 6uoronax o6rmaror cpeÄrurt

(Eremias intermedia) v 1n:ueiryarat (E. lineolata) xryypt<n. llo 6uo,rorun lrn
f,1qepurlbr AoBonbHo cItIIbHo Apyl or Apyra oTnuqalorcfl. O. lL EorlagoB Ha3bIB€lJI

cpeAHroro rqypKy oAHtlM I{3 HauMeHee repuo{nllublx BIIAoB [1], a nnueüv1tafr.*

Hao$opoT, o,qHa I{3 Hau6onee TeIIJIonrc6I4Brx [2]. 3. K. Epytuxo TaPI(e c'117-nalIa)

yTO cpeAHu qUIypKa o6na4aeT HII3KIIM TeMIIepaTypHbIM OITIIMyMOM, a JIIIHeüiIa-

Tafl flBrfleTafl. Hau6onee repMo(pn,l1bHblM BI{AoM flocrre IloJlocaroü [3]. Xopoulrü
npxMep pa:o6qeHux no BpeMeHlI I4 TeMneparypHblM ycnoBIIflM cpegbl npl{ aKTI'IB-

Hocrr4 flrqypoK o6oux BI{AoB Aaer pa6ora B FOxHoM llplt6alxaurle H. B. Ananre-
noü [4]. OAHaro B n[Teparype oqegb MtlJIo AaHH6IX IIo reM1lepaTypaM rena 3TIIX
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{uypoK. H. H. II{ep6aK yKur3brBaJr, irro B cepeÄrrHe Mafl cpeAHrre tluypKll BeJIII

ce6x cnoroüHo npn reMnepaType rena32-33 oC, a lpo.annsnu 6ecuot<oücrno npu

36-37"; Iltmeüqarble flrqypKl{ 6ltnu cnoroüult npu 3740", a 6eclor<oullIcb rIpI4

3742" l2l. ElunutHbre r{3MepeHrrrr reMrreparyp rerra s 6onee paHHI{x padorax

(y cpe4ueü txlypKlr 27 ,5" l5)) MaJro r{ro Ao6aen.flIor K 3rIrM Marepl{arlaM.

Hanru uccneAOBaHIIfl cTABIIJItt nepe4 CO6oü 3aAatly KqMTIJI9KCHOTS g3yr{e-

Hr{t TepMo6üoIoU{lIecKI{X oco6eHHocTeü arrnnHocu{ f,ulypoK o6onx BI4AoB npl{

I4X coBMecTHoM o6uTauuu I4 BbIflBJIeHI{fl MeXaHI{3Ma IIX npocTpaHcTBeHHo-BpeMeH-

HO|O pa3o6uleHl4'.

Marepua,ru rr MeroAbI

Pa6orrr fipoBoÄI{nucb Ha TeppnTopl{n KrtaruxyncKoro 3aIIoBeAHIlKa

(Ys6enucraH) e sana4uttx Kr,rrrr,lr<yuax B Mae I{ I4IoHe 1990-1991 rr. Bcero 6ruto

3apeü{cTprrpoBaHo 183 Bcrperru cpeÄHr{x w276 ncrpeu nr{Heüirarbx rruypoK.
Ilacu nonerbx I{ccJIeAOBaHI4i4 lrrila cÄenaHa HaMI{ coBMecTHO c I'IrOpeu

IOprenuuelr Bapcyr<onrura.

MeroÄura pa6oTbr B ocHoBHoM cooTBeTcTBOBaJra TaKOBOü, OnUCaHnOü

B Harrr4x npe4bl4yulux pa6orax [6-9]. trt1ypoK Bcrpeqanl{ Ha creIII{aJlbHbIX

MaplrpyTax u 3a HeKoTopbrMr{ r{3 Hrr( BeJrr{ I{HAI{BIlAyaJIbHbIe Ha6nrcAe],j.rr5. Telrne-

paTypy Tena l{3Mepflnl{ peKT€uIbHO 3JIeKrpOTepMoMeTpoM c ToqeqHbIM ÄarquKoM

(roHcrpyxqlrLt 14. B. Kapuauona), reMrreparypy cpeÄbr Ha Maprupyrax r43Mepf,nlr

TeM )r{e 3neKTpoTepMoMeTpoM. B re.le}rue Bcero cpoKa pa6oTbl Ha yqacTKe I{ccne-

AoBaHr4ä pacnoJlataJlacb MeTeOfL'IorUaAKa. Ha geü c IIOMoUIbIo MeTeoponornqe-

cKr{X pTyTHbIX TepMOMeTpon, uy6lrHHbIX IotIBeHHbIX TepMoMerpoe CanuHona lr

nofpy)KHbrx TepMoMeTpoB pefl{cTpl{poBaJll{ IIO CpOKaM, B qaCTHOCTI{, TeMIIepaTy-

py rroBepXHOcTI{ IIolIBbI, BO3A}xa Ha B6ICOTe 2 C*r (n 3oHe, IAe, B OCHqBHSM, 1po-

XoÄr{T aKTr{BHocTb 6onturuHcrea Me,rIKIlX xulepuq), a TaKiI{e TeMnepaTypy rIoqBI'I

Ha pa3Hbrx rrly6uHax or 5 Ao 50 cu.
crarucrnqecKar o6pa6oTKa AaHHbrx lrpoBoÄrlnacb no cTaHÄaprHbrM MeTo-

anraru [0].
Cpe4Hee KBa4parurrHoe orKJroHeHr{e cpe4Hr.rx apu$lrerlruecKnx BeJII{qI{H

paccqrrTbrBanocb tlo sopuyle

rÄe o- cpeÄHee KBaApaTur{Hoe oTKlroHeHHe; c - AI{CnepcI{rI' l{[u cyMMa KBaApa-

TOB pa3HOCTei{ MeXÄy KaxAbIM 3HaqeHI{eM Ir cpeÄHeü apu$ueru'recKoi4; n-l -
rrr{cjlo crerreHeü cBo60Äbl, paBHoe rlucny AaHHbx 6e3 OÄHoro.

Kpurepraü AocroBepHocr v pa3 nrrv^vir cp eAHI{x B erturllrH Cruo.4enra paccqn-

rbrBzurcr Do QopMyre

,s1_ f " ) 
,

lor" . o2
I I +-
V'' n2

fÄeÄ - cpeÄHee 3HaqeHI{e [epeMeHHoü tlo oÄHoü nrr6opne; X2- cpe\Hee 3Haqe-

Hr{e llo nropoü nrt6opr<e; fi1 - 9lrrcra LIacrHbIX 3HarreHl'rü nepeMeHHoü I]o nepBoü

xt-xz
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nrr$opre; k2 - vucra tracrHbx suaqeHnü IrepeMeHHoü uo rropoü nrt6opre; o1 n

6i2 - noKa3arerll{ orKrloHeHuü .racrHblx 3HatreHüe I{3 .qByx cpaBHI{BaeMbIX BLI6o-

poK oT cooTBeTcTByrolqux rrM Cp9AHI'IX BerIUqI{H.

B Aausoü crarbe I{cIroJIE3oBaHbI HeKoropble repMr{Hbl, rpe6yrorque lo.nc-

HeHrlü. Tepuocma1utusupytoryee noseöeHue QCLD - Qopua aKrrrBHocrr{, IIpu

rOrOpoü oCO6u HaxO4lrTgfl B cocTotHllll 11OIHOü aKTIIBHOCTII II peanlßyrcT KOM-

ruIeKC nOBeAeHyecKI{x aKToB, HanpaBrreHHbIX Ha yAOBJIeTBOpeHI{e CBOI{X t4HAIlBr4-

.qyaJrbubrx rlorpe6HocTeü, nlr4ocueqn$uuulx tlorpe6Hocreü Nu:neo6ecneqeHux

nonyntquu u B3aLry1oqeüprBue c 6lroru*{ecrur4 oKpy)KeHIreM, T.e, Bbllro,rlHlror aK-

Tr{BHyto QyHr<quro r 6fioqeuose (urraulre, BHyTpr,rBr4AoBbre KoMMyHUKAL\yIV, CBfl-

3aHHbre c pa3MHo)KcHIIeM, TeppI{TopIIaJIbHOCTbIO, nOAAepXaHI{eM COqI{aJIIHOä

cTpyKTypbr rlonyn.fiul{u I{ T.II., Me)I(BIIAOBbIe KOMMyHI{KaUL4I4- OXpAHA TeppI{TOpUn

u r.n.); TeMneparypa nx reJla [pII 3roM HaXoAI4Tcfl (anrunHo yAep)KIIBaeTcfl. tuwl

laccr{BHo oKa3blBaeTc-f,) n onpe4eneHHoM HeIIIupoKoM Al{aila3oHe lll). Ilonuan

aKmulHocmb - $a:a aKTI{BHOCTII, rrpll KoTopOü penTllnulr HaXOÄtTct B Qu3uo116-

f1,1qeCKoM cocTo1Hrln, 6 nonHoü Mepe O1eAnetluBarg1qeM eQQerrunuOe npoTeKa-

Hue BceX ocHoBHbIX KoMIIJ'IeKcoB noBeAeHqecKIlX aKToB: a) pea,rusyroulux xII3He-

o6ecne.reHue oco6eü (nupryugyanbHatr 6e3onacHocrb, TepMopetynflr\rrfl, frzrraHkre

r ry.); 6) nxnrouarorqux I{x B xlr3Hb nonynn1uü (uoggepxaune coquarbHoü

cTpyKTypbr, oxpaHa, p€t3MHo)I(eHI{e u np.) n B) BKrtloqanrqlrx I{X B )KII3H6 jttotleuo-

io6 (nr{qeBble IIeIn, MeXBI{AoBbIe B3aI{MoÄeüCTBIII. b IIp.). B 3ToM COcTof,HI{I{

ABr{)KeHr,r[ peIITunI4i4 aKTIIBHrI, 6rtcrprt (a4ernaruO BI{AoBrIM oco6eHHocTsM) u

Tor{Hbr. B :roü cTaTbe Bo Bcex c,tyqatx, KorÄa MbI 6yÄerra roBopl{Tb 06 (aKTuBHo-

cTrr) f,rqepnq, 6yÄer l{MeTbcf, B BLtgy I4MeHHo vrx nottHqn aKTHBHOCT6, a He IIpOcTo

BCTperI[ Ha noBepxHocTl{ B TIOABI{XHOM COCTOflHVI4. rryu1na3oH meMnepqmyp non-

Hoü aKmuzHocmu - BeCb AI{ana3OH TeMIIepaTyp TeJIa, [pI4 KOTopoM peilTuJllala HA-

xoÄflTcg B cocrorHtrrl nonHoü aKTI{BHOCTIT. ,[uAnASOU mepMocma1Lwu3aquu - üo-
BOJlbHo y3Kuil I4 BrICOKIIü AI{ana3oH TeMnepaTyp TeJIa, KOTopbIil per54n6u, HaXO-

Af,cb B COCT9.flHI{II nonHoü aKTI{BH9CTII, HanpasleHHo IIOAAep1(I{BaIOT y ce6fl B Te-

qeHr4e 6onee LUIII MeHee rIpoAoDKI{TerIbHoro BpeMeHH [12].

Pery;rrrartt

B qerou flrrIypKtl o6oux BuAoB HacertflIor oAHIr rr re xe 6uoroulr: orKpbl-

Tbre ytracrKu r,[r,rHr4crbrx u recqaHblx npocrpaHcrB c peAKoü :Qeruepnoü paaru-
re.rrbHocrbro: uilaK (Carex physodes), Kocrep (Bromus sp.) n Apyrue, c KycraMlr

KaHAbIMa (Calligonum sp.), :Qe4plt (Ephedra sp.), acrparala (Astragalus rp ),
6enoro caKcayna (Haloxylon persicum) u qepKe3a (Salsola richteri). llplr :rou
nr4Heüqarbre flIypKIr rtroreroT K HeMHoro 6onee orrpurblM 6uoronaM c orÄerlb-

HbrMI{ HeKpynHbIMIr ilacTo cTapblMrt vI c>ryvwr4 KycTaMH, a cpeÄHlre - K cnefKa 60-

nee 3aAepHoBaHHbrM yqacrKaM c KpynHbIMLI KyCTaMIr, rÄe eCTb CnOü OrIaAa I1I Mec-

TaMtl IUIorHaf, TeHb. Ho 3HalII{TeJrLHaf qacrb Bcrperr ttpoucxo,qlrrla B o,4Hlrx I{ Tex

xe craul{trx, f,4e oHrl oKa3blBaJrllcb p.[AoM.

CyrouHrre AuHaMuKrr ocHoBHbrx reMneparypHblx xapaKTeplrcrlrK cpeAbl,

BaxHbrx 4lr 6lrororuu o6orIx BI{AOB, n3yr{tL'I[cb HaMI{ Ha Mereorulo[IaÄKe. lIpHMe-
pbr AuHaMnKr{ TeMngparyp B Tunl{qHble AHII Mras. v LIIOHA [pr{BeAeHbI Ha pIIC. 1.

Ouronuas Macca Hop y o6oux BI{AoB flIqypoK Haxo4l{rct [plrMepHo Ha rJry6rrHe

10 cu, nooroMy Ha MereorrJrorrlaAKe Mbr r{ccrre4oBanr4 rr roplr3oHT l0 cM KaK Ba)K-

Hnä lns 6uonorlru srlrx Br{AoB.
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a) 6)

Puc. L XoA x,rvlra:rurqecKl{x napaMerpoB Ha Mereorulolua4re, fn - TeMneparypa rtoqBbl:

a - ll vaa 1990 r., 6 - 14 urolan 1990 r.;1 - rel,rneparypa IIoBepxHocrI{ noqBbl;

2 - rcuneparypa Bo34yxa Ha Bblcore 2 cw; 3 - reMneparypa roqBbl ua rny6lrue l0 cu

B xouqe vax 1991 r. Ha roM xe Mecre MbI rlpoBenl{ cep[Io uslrepeulrü relr-
neparyp B pa3nuqHbrx MI{KpocraIIIt[x (pllc. 2). Cparueulre reMrleparyp rloBepxHo-

crr{ rroqBbr Ha cKJroHax pa:noü 3Kcuo3rlquu I4 Ha roprt3onra-nrnoü rloBepxHocrl4

(pvc. 2,6) IroKa3bIBaeT, rrTo yTpoM TeMnepaTypa Ha BocTor{Hbx cKrloHax Ha He-

cKoJIbKO fpaÄycoB BbIIle, r{eM Ha lopI43oHTEInbHOM yqaCTKe I{ HaMHO|O BbIIIIe, qeM

Ha cKJroHax 3arra4Hoä lr roNuoü 3Kcno3l{ur{rr. Beuepou )Ke crlerKa 6olee ropaulr-

MI{ oKa3brcaloTcr cK,'toHbI loxHoü il oco6euHo sauaÄuoü sKclto3rruuu. B cepe4nHe

4Hx 6Olee Bcero HatpeBaeTc.[ IzMeHHo IOpI{3oHT€lJIbHafl IIOBepXHocrr. llpu erov
n nepnoü rorroBlIHe ÄHrI pa3HI{Ua reM[epaTyp pa3HbIX cK,IIoHoB MoxeT ÄocTllrarb

12o, a ror4a B Cepe4r{He AH.f, TeMlepaTypa Ha poBHbIX oTKpbITbIX yqacTKax ÄOcTI{-

taeT 60-62", Ha cK,rogax pa-ruoü 3KSII93I{UIII4 oHa Aepx(I{Tcf B 1lpe4enax 54-56".
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6)a)

Puc.2. XoA r<,.r[N{a'r[qecKr.rx napaMerpoB 30 Ma.s 1991 r. B pa3HLIX MrrKpocralllüx,
f - renrueparypa'. a - Ha Mereoffoula4xe: -1 - rel'rueparypa noBepxuocrl{ noaIBbI,

2 - rel.rneparypa Bo3Äyxa, 3 - teruneparypa [oqBI'I na rny6une 10 clr; 6 - reuneparypa
noBepxHocrr{ nor{BEI Ha cKrlouax pa:Hoü gKcrro3l{qüu Ha roJIoM 6yrpe: 4 - 3anaAua.tl

3Kcr1o3l{qur, 5 - soc'roqua.f, gKcno3IlIII4-f , 6 - cen epuax gKcIIo3I{qI4rI, 7 - toxnas
3Kcno3r'tql,rr, 8 - sa nereonnoula4Ke; 6 - TeMrleparypa noBepxHocrlr flor{Bbl B TeHIr:

9 - zana1gll,it cKnoH npnKycToBoro 6yrpa r<augrnr.ra, I 0 - eocro.tsuü cxlon [pl46ycToBoro

6yrpa xangur,I a, I I - rno'rsa;I xopouo npoAyBaeMEUI renr 6olrruoro caKcayrra,

l2 - axypuat reHb pe4Koro caKcayJla; z - reM[eparypa noqBr,I Ha rrry6ltre 10 clr
B pa3Hr,rx MrrKpocrallfltx'. ]3 - Ha cKJIoHe 6yrpa:ana4noü erccnosüqfiv, I1- Ha cruIoHe

6yrpa nocro.ruoü sKcnosuquu, I 5 - Ha cKJIoHe 6yrpa cenepnoü ercnosuqnv,
I6 _ :aa cKroue 6yrpa roxnoü gKc[o3IrIIIrH, I7 - sa orrptnoü, ropnaonra,rruoü,

necqanoü noBepxHocrlt Ha MereoflJlotqa4re (Haua,ro)

*-- 2
"...'."''"^,* 3

'2-'-..7
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.'.-"..-.- f6
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e) z)

Puc.2.Xop,KJIr{MatiqecKLIx napaMerpoB 30 ruas l99l r. B pzrrHbrx Ml{Kpocrallutx,
f - relaneparypai a - Ha MereonJroulaAxe: ,1 - reuneparypa floBepxuocrl'I nor{Bbl,

2 - rerraneparypa Bo3Ayxa, 3 - rerrlneparypa rorIBLI ua rny6uue 10 crr.r; 6 - rclrnepaTypa
noBepxuocrl,I noqBEI Ha cKJIoHax pasnoü 3Kcro3I'IuI{u Ha rolloM 6yrpe: 4 - sanap'Hafl

3Kcno3ürrr{t,5- soc'roqHat gKcllo3lrqut, 6-ceaepuan gKcno3llul4t, 7 -wxnas'
gKcrro3nuur, 8 - Ha lrereonnoilraAKe; 6 - TeMneparypa rloBepxHocrlt [oqBEl B TeHI{:

9 - sanaAHrrü cKroH flprrKycroBoro 6yrpa rauArnra, 10 - rocrounuü cuon nplrKycroBoro
6yrpa ran4rrna, I I - flnoruat xopouo [poAyBaeM€ul renr 6onruroro caKcayJla,

I 2 - axqpuan reHb peAKoro caKcay ila; z - TeMlreparypa noqBEI ua rny6une I 0 clt
B pipHbrx MltKpocrarrutx: I3 - Ha cKJroHe 6yrpa sanaAHoü grcnoglrquu, I4 - Ha cKJIoHe

6yrpa nocrouHoü ercnosuuuu, I 5 - Ha cKIloHe 6yrpa cenepuoü gxcuoltlqura,

] 6 - sa cKrroHe 6yrpa rcNuoü 3KcIIo3IrIIIrI4, I7 - sa orxprtroü, ropnsoHtaluroü,
necqaHoü noBepxHocrl{ Ha Mereoluorqagxe (orouvanue)

Pagnlrqsrrun oKa3blBalorct Ir reMrleparypbl rroqBbl B TeHI{ (puc. 2,e).

IonepxHocrb B lrrtorHoü TeHIa 6onbilroro Kycra B cepeÄI{He AHt Ha l0o ulrxe, ueu

noÄ peAKr{M KyCToM ra Ha 16-18o HI{xe, qeM Ha orKpblroü ropl{3oHraJlbHoü no-

BepxHocrl{. Tarra oHa He rlpeBbrluael 42o, rITo npl4MepHo coorBercrByer reMnepa-

Type Bo3Äyxa (pr4c. 2,a).Ha rly6nue 10 cu, r4e pacnoJlaralorcfl B ocHoBHoM Hopbl

rnlypoK (puc. 2,2), n uepnoü rronoBlrHe AH;I TeMrleparypa Ha ropIr3oHTuIJIbHbIX

yr{acrKax oKa3btBaercr sa 2-3" Bbrrrre, qeM Ha cKJroHax roxHoü v 3ailaLnotrt gKcIIo-

3r.ruun. flprnnaepHo c 9 .r yrpa rloBbl[Iaerc{ TeMrleparypa Ha BocrorIHbIX I{ ceBep-

Hbrx cKrroHax (ua4-6o no cpaBHeHulo c ropIr3oHTaJIbHoü noBepxHocrbro), a c 16 't
na 34" topfqee [epBbrx craHoBf,Tcf, 3ana4Hble I{ toxHble cKJIoHbI. Marculryunt
TeMrreparyp ua rly6nue 10 cu ua yqacrKax Bcex 3Kcno3nqzü nprxo4flTcfl. Ha

16-1 8 .r r{ Ha ropr{3oHTanbHoü noBepxHocrl4 oHI{ Ha 5-7" uuxe, qeM Ha rlo6bx
CKJlOHAX.

B uae aKTr{BHocrb cpe4Hlrx tqypoK trMena snnrtü ÄByxnl4KoBbrü xapaxrep
(puc. 3) - B ocHoBHou c 8 Ao 12 u c 16,qo 19 q. y nI'IHeü'IarbIX tuypoK raKxe
3aMerHa 4ayx$a:Hax aKTI{BHocrb, Ho B orrll4qlre or yrpeHHero (c 9 4o l3 u), nnr
n 15 .r MeHee 3Har{rrrelrHrrü. Ouu npo4o,rxalor Bcrpe.q.a'[bcfl. Aa)I(e B cepe,4l{He

ÄHfl, A TaKXe II3peAKa lr Ao 19 q. B ltae MaKcI'IMzlJIbHafl aKTIIBHOCTb y CpeÄHI.rX

f,u{ypoK rrpuxo4urcfl ua 8-10, a y nuHeüqarbx - Ha 10-12't; cpeAuue trqypKl4

npr{ 3ToM 3Hart[TerbHo 6olee, iIeM nuHeü-]aTble, aKTrlBHr,l BeqepoM. B l{loue,

K COXarreHI{IO, MaTepLr€TJIOB AJLI nOCTpOeHn-s rpaÖUXon qacToTbl BcTpeqaeMocTu

HeAOCTaTOT{HO, HO IZX BflOJIHe XBaTaer, .rrO6rt ol]peÄenlrrb BpeMfl aKTL{BHocrLI

f,urypoK. Cpe4Hue flrlypKrr B oror rep?Io4 Bcrpeqiultcb c 7 Ao 9 u c 18 go 20 t,

s '..'.'...".- f2
---- 10

---t( -t3
---- 14

cymoK
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a rnueüqarue - c 9lo 1l u c 16 go 18 q. 3ru AaHHrre conracyrorcr B rlerroM

c ony6nuroBaHHbrMrl MareprraraMta [3]. llounuo 3roro, 14. IO. Eapcyroe Ha-

6lrcAan ueo6rr.+ryro oco6ensocrr noBe4eHrrtr cpeAHr{x trruypoK: c HacrynJreHlreM

refrroro ce3oHa r Ksrsrrrryuax (yNe n r.rrcue) oHr{ nepexoArr Ha aKTnBHocrb

B Hopax, peÄKo troflBJlflAcb Ha noBepxHocrr{. Tarr,ru o6pa:ou, v recHoü, r{ rreroM

BpeMfl uau6onlureü aKTr.{BHocrH y rrqepuq o6oux Br{AoB rror{Tu He nepeKpbrBaer-
ct, T.e. tro BpeMeHH oHrl B ocHoBnou pa:o6qeHn. C qeM 3To csgsaHo?

06 09 12 15 18 BpeldF
cymaK

Puc. 3. 9acrora Bcrpeq rqypoK B Mae no BpeMeurl cyroK:
P - qacrora Bcrpeq B flpoqeHrax; I - cpeguxt ru{ypKa; 2 - nur,eü\arar rurypKa

!,ra :roro, qro6u rorurrb, .ren o6ycnorJreHbl 3Tr{ pa3rryr.trrfl, Heo6xoÄnuo
[3yrrurb reMneparypbr rena npn noruoü aKrnBHocrn ruypoK. Pr,rcyuox 4 Aeuos-
cTprrpyeT pa3nLtlrr4s B repMoperynflIJJ]v MexÄy npeÄcTaBrrreJrf,Mrr AByx 3Tr{x Br{AoB.

puc.4.L{acrora Bcrpeq ruypoK B Mae npr t.o*o.tuurn:-;;rcureM noBe^eHr.ru

no reMrreparype rena: P - qacrora Bcrpeq B rrporleHTax;

I - cpegus.n f,r.lypKa; 2 - nuueirtura{ rurypKa

B uenou cpe4Hue flrrlypKr.r 6rrnu n cocro.rrHr{u nonHoü aKTnBHocru nptr
reMneparype ter'a 32,3-39,0o. flpu 3roM Heo6xoAHMo orMerr{rb, qro npu 39,0o
orMer{eHbr roJrbKo 2 xulypt<u - :ro 6rrln 6epeueuuue caMKr4. llonnuo krx) Havt-

Bbrcljrafl orMeqeHHaf, reMneparypa 6una 36,5". Y lr.rHeüqarbrx rrqypoK TeMnepa-

Typa reJra npn norHoü aKTnBHocrrr cocraB.lrflJra 34,541,0", uo 41,0o orMeqeHo
ToJrbKo y o4uoü 6epelreuuoü caMKr4 B reHu,

VIs ra6L 1 erz4uo, qro B nepuo4 nonHoü aKTr.rBHocrr{ TeM[eparypa reJra or
35 ao 39o Bcrpeqaercr y 75 % cpe4Hr{x flrIypoK r4 rror{rr{ 93 Yo nnseirqarbrx f,ü-{y-

pox. Terrlneparypa rena nnNe 35o Bcrpeqaercfl y 25 % cpe4Hrlx flrr{ypoK, a y nv-
neüqarlrx soo6ue ue saQurcupoBaHa. Terranepar:ypa rena srrure 39o orMeqeHa
ToJIbKo y 7,2 oÄ rrr{Heüqarbrx trtqypoK u noo6qe He Bcrpeqaracb y cpe4Hr4x.

P
,ÄgÄ

't0
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Ta1nwJal
Pacnpe4ereur{e reMrreparyp reJra flrlypoK B neplroA uonaoü aKruBHocrlr

llpnruevarure. tp - TeMnepdrypa Tera (pexra,rrna.r), %o - npoqeurbl Bcrpeq -'IIIIe-
pr{rl B AaHHbrx Ar{ana3oHax TeMfleparyp.

Tarnu o6pa:olr, y cpe4Hrrx f,r{ypoK ÄIran€BoH TeMneparyp lonnoü aKTI4B-

Hocrlr cocrannaer 32,3-39,0", a AI{arIiBoH repuocra6urvßal-1lz'v - 34,0-35,5"
(n cpe4ueru 35,7 + 1,70o). Y rnneüqaroü xrqyprn 3Tu rroKa3arerlu coorBercrBeHHo

34,541,0o u35,5-37,0" (n cpe4uen 37,1 + 1,41o). Creueul AocroBepHocrl{ pa3-

ltt'rvit Mex{Ay cpeÄHr{Mr{ BeJrr{r{r{HaMIr reMneparyp repltocra6unrßal!:,i.u y 3TI{x
Br{AoB orreHb BbrcoKa (t,t : 4,12 rrpr{ AoBepurearHoü BepoflTHocrrl 6onee 0,99).

,{pyrr.ruu crroBaMr.r, r{ 34ecb Hanr4IIo pa:o6rqeuue.

,{nr no44ep n<aHnfl, seo6xo4urrr oü reuneparypr,I rena turypKr.r uclonb3ytor
pa3nnqHbre re[JroBrre $ar<roprr cpeÄbl. 9ro6u o[peAeJ]I{Tb, KaK BJr{tror eru $ar-
ropbr, Mbr npoBerrl4 crrequ€LnbHbrü orrrr. B:poc:rsx flrrlypoK npr{Kpennrnr{ Ha cfre-

uuamnoü paMKe 3a rranKr{ ToHKr{Mrr rroJrocKaMu lnmoü rreHTbr, lloc:re groro rrx
3KClOHr{pOBUUIrr Ha COrIHqe [epleHÄHKyrr.rrpHo COrrHeqHbrM nyr{aM Ä r{epe3 KilKAyro
Mr{Hyry u3Mepflnu nx peKTanbHyro reMrreparypy. llocne sKcrrepüMeHTa ruypoK
oT[ycKiulll.

Ha puc. 5 npnregeH runuqurrü [prlMep pe3yJrbraroB raKoro ourrra. Ou
6ru nponegeu 8 lras 1990 r. n 13 q [pr{reMneparype Bo3gyxa26" u cra6on no-
pbrBr.rcToM BeTpe.

2 E la t4 18 * 
'rnyi

Pnc. 5. ,{uuannra reMrreparypbr rena rqypoK B oKc[eprrMeHre no HarpeBaHr{ro:
l"p - reuneparypa rena (per<ranrnar); 1 - cpe4urx rulypKa; 2 - nuueir\arar flrlypKa

Xtunat Macca cpe4Heü xulypxra 6uta 3,2 r, a nulaertHuroir * 1,2 r. flocle
KoporKoro AByxMr4uyrHoro nepr4o4a HarpeBaHrrf, cpa:y o6osHa'turacb pa3Hr{qa

Cpe4uue f,xlypKll

tp 3t-32 3314 35-36 37-i8 3940
% 1\ 17,5 47,5 27,5 0

o/o 25,0 75,0 0

Jluseüqa'rrte .EulypKn

tp 3112 JJ-JI+ 3516 37-38 3940
% 0 0 46,4 46,4 1a

% 0 92,8 1)
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B TeMneparypax rena - y cpe4Heü flxrypKn oHa 6ura ua 72o BbIIue, uen y nuueü-
qaroü. Erue 10 Mr{H npol{cxo4l{no (ypaBHoBeruI{BaHI{e)) TeuloBoto 6a,taHca, no-
cJre qero reMrreparypa rena f,ulypoK lr3MeHlrlacb roJIbKo nog so:AeücrBneM Berpa.

Cpe4Hxr rurypKa nprr 3roM AocrlzrJla reMrleparypbt rena29,0-30,0o, a rnueft\a-
'rax-28,0-28,8o. Teltneparyparelra nocle4seü 6rtna nce BpeMt ua l,A-2,5o rrn-
?Ke, qeM y nepeoü. Onuru [oK€I3€uIn, vro: l) TeMleparypa Bo34yxa vuHcolrflr1.lrfl,

6es so:AeücrBr4rr reMneparypbl notIBbI He MoryT o6ecne.rnr.b Antr tuypoK Hop-

MzlJrbHyro Arr{ aKruBHocrr.I TeMnepaTypy rena (r ecrecrrenHbx ycJIoBWrx B 3To xe
BpeM.s ru-typKr{ 6rIau aKrusHrl 11 I{MeJIII 6onee rucoxlre reMneparypvr); 2) npn
r44eHTnrrHbrx ycnoBrux ollblra cpeAHlre flrqypKli rIMeIor 6olee rttcoxl{e reMnepa-
Typbl Terla, qeM nnneü.rarrte. flocle4uee cBf,3aHo, orreBll4Ho, c reM, qro cpeAHI4e

.srqypKn ?rMeror HeMHoro 6onee reuurrü o6urr.rü SoH oxpacxn, 6onnuyro Maccy u
MeHbuyro orHoclrrerrbHyro noBepxHocrb reJla ('rro sarpyaufler relrJloorÄavy), rzx

relo 6oree ylrnouleHo B Aopco-BeHTp€IJIbHoM HanpaBneHl4u (uro cuoco6crnyer
6onee 6rrcrpoMy r{ cr{JIbHoMy I{HcontqI{oHHoMy HatpeBy). BosuoNHbI I'I Apyrue
flpr{qrrHbr: Harrpr{Mep, pa3nlrl{vfl. B cocyArIcTbIX peaKl-lugx npl{ HafpeBaHI4Lr u r.tl,
IluHeüqarrre xe flIqypKr{ 6o,lee rourue c qunlrH4purrecKlrM TerIoM, LI oKpacKa I{x
6onee crernar. llo:rouy oHr{ cJloxHee HarpeB€uorc.n u3nyr{eHl4eM u rta nux 6onee

a$QerrunHo 4eücrnyer oxnaxÄalou1uü nor4yuHrtü uorox. flpu Haxoxlenvr4
f,rrlypoK ua ropxveü flor{Be 3rr{ Ne oco6essocrlt ÄorrxHbr eIrle 6oree ycyry6,rau
pa3Hr{r{y Me)KAy Hr4Mr,r, rrocKoJrbKy cpeÄHJrfl rulypKa 6y4er 6onee recHo KoHTaKrIl-
poBarb c cy6crparon 6ömueü qacrbro noBepxHocrr{ 6proxa u ueHlure 6yÄer
rloÄBepxeHa oxJra)KAaroueuy nos4eücTBrrro Bo3Äyxa, LreM ruueü'{atatr. ,{pyrnltn
cJroBaMrr, 6narogapa cBoIlM uopQonorn.recKuM oco6eunoctru nuueüqarlte
flurypKr{ Aoru(Hbl 6urr cnoco6Hbr HaxoÄrrrbct Ha noBepxHocrlr ror{Bbl npl{ TeM-

neparypax, 3HaqfiTelbHo rrpeBbrruarcurrx reMneparypy ux rena. Cpe4HI.Ie xe
flurypKr{ o6na4aror 3TuMLr Bo3Mox(HocrrMH B MeHbureü creneuu, trro r{ rIoATBepx-

Aaror r{arepr4€trrbr, [peAcraBleHHbre Ha pve. 6. B rarou cnyqae luueüqatrnt
rurypKaM qerecoo6pa:so 6oree eQ$exl.rnuoe I4cIIoJIb3oBaHI{e xoportro npo4y-
BaeMbrx npr{KycroBr,rx 6yrpon c nroruoü u aNypuoü TeHlrc H HH3Ko pacnoflo-
xeHHbrMr{ BerBflMLr, Ha Koropble MoxHo 3a.IIe3Tb. Cpe4uurra turypKaM :$r}er<runuo
Aep)Karrcfl nprrKycroBbrx 6yrpon c 6o,ree rycroü reHbro v Hanu.urreM onaga c 6o-
ree Husxoü TeMfleparypoü lonepxuocrlr. I4ueHuo raKoe paclpeÄeJreHl{e rIX rro
MllnpocraurrtrM Mbr n Ha6,rroAaeu B ecrecrBeHHrx 6notonax.

cf'-.
'.ljc,...
t''a", t'

*al

a) 6)

Puc. 6. Teruneparypbr reJra tqypoK npx Bcrper{ax B 3aBucr{Mocru or reMfleparypr,r nor{Bbr:

fp -tettnepurypa rera (percraaruar); fn -reruneparypa noqB6r; a - cpe4tr'fl rx-IypKa,

6 - nuHei^\a'ra.lt .rru{ypKa: 1- ncrpevu no 14't, II - vcrpewr nocne 14 q
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Kax arn 3aKoHoMepHocrl{ Bblpa}I(awrafl, B KoHKperHbx ycnoBl,Irx cpeÄrt?

B pa:Hrrx rrorogHbrx ycJroBInIX BpeMt aKTI{BHocrI{ flIqypoK Mo)Ker 6rtrt pa:rulu-

urru, Ecln xe paccMarpllBarb cBr3b tD( aKTr{BHocrI{ c reM[eparypoü rloBepxHo-

cru novBbr Ha Mereonroqa4Ke, Ircnonb3yfl nocJIeAHIoIo KaK craH.4apruzupywulnit
noKznare:tb cocro.flHr,rr noro4bl [7], ro KaprvHa craHoBl4Tct 6onee qgrroit u no'
nsruoü. Pncyuon 7 noragrlsaer, iITo rrpu reMrleparype rto.lBbl Ao 43o (nne:anu-
cr{Mocrr{ or BpeMeHr{ cyroK, KorAa Hacryrlaror 9TI{ TeMrleparypHue yclonux) or-
MeqeHo 95 Yo ncf,pet cpeÄHr{x n 43 oÄ llrueüqarrx flulypoK. llpu 6onee srtcoroü
TeMneparype 3Tr{ 3Har{eHufl coorBercrBeHHo 5 n 57 Yo.

25 28 3t J4 37 40 43 d6 4S 52 55 58 $1
lln m epe ana m esmeparnypt n ötr c u

a)

z5 18 31 34 37 40 43 46 4S 52 55
llxmepeanur mertnepamypbl- t oeeb,

a

P

u374043 461* 525558ft
llnmepeanu melrnepampa t oqeur

e)

Puc. 7 . Hacrora Bcrpeq ru{ypoK B pa3Hlrx $oprnrax [oBeÄeHr4s:

P - qacrota Bcrpeq B nporrenTax; a - ilpu repuocra6u.nu3r.rpyrculeM loBeAeHr.rr{ B uenoM;
6 - npn T epuocra6urur3r4pyrorueM noBe4eHr,ru Ha orKprrrbtx npoc'rpaHcrBrx;

6 - npv replrocra6uru3r.rpyrculeM noBe4eHur{ B TeHr{:

.1 - cpeguxr f,ulypra, 2 - truueü'rariur rqypKa

,{pyurun crroBaMr4, nprl aKTrrBHocrtr f,rr{ypKr{ paso6qeHn, [pex4e Bcero, lo
Ter{neparype cpe4br. llpu :r:ou peurrrrHoe pa:o6qeuue s olnacrvr BbrcoKr4x reMne-
paryp eue cyulecrBeHHee. Ha pwc. 7,6 rroKa3aHo pacnpe4eJreHr{e BcrpeqaeMocrr{
aIilI,IBHbIX tUlypOK Ha OTKpbITbIX [pOCTpaHCTBaX, fÄe rraAeHrre STOIO rroKa3aTeJlt

upn rncoroü TeMrreparype 6olee saueruo (no cpaBHeHr{rc c puc.7,a), T.e. [epe-
KpbrBaHr,Ie BcrperraeMocrr4 B 3oHe reMneparyp rroyBbr 40-45" eüIe MeHblIe.
Csr:auo 3To c reM, r{To npu noBbr[IeHrlll TeMrreparypbr B cepe4l{He AH-f, .gtt1ypKl4
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[epexoÄflT B TeHb, rAe BcrpeqaeMocTb rlx raKxe pa3JruqHa - cpeÄHlre AeJlalor 3TO

npu 6onee Hu3KI,IX reMrleparypax rtoqBbl (puc.7,e): nocne 43o I{s Bcex orMeqeH-

Hr,x B TeHr,r rulypoK ToJIbKo 12 oÄ cpeyuux (6ölrurax m( qacrb npl{ BblcoKtlx reM-

leparypax florrBbr soo6qe yKoAI{T c rloBepxHocru n y6eNuula) n nce 100 oÄ tn-
ueüqarrx.

3anlroqeuue

Jlraneüqarrre nqypKr{ npu noluoü aKTr{BHocrI4 npeAnoqlzraror 6oree srlco-
Krre reMrreparypbl Tena, qeM cpeAHHe. Kpoue roro, oHI{ MeA[eHHee HarpeBarorctr

Ha conHrle I{ ucnonb3yroT ArIf, TepMoperyntuul,I HIIDI(HI{e BeTBI{ KycTon, Bce :ro
rro3BoJrf,er nltreüqarrrn flulypKaM Haxo4l{Tbc.a Ha noBepxHocrl{ nor{Bbl npu 6onee

BbrcoKr4x reMleparypax cpeÄbr (a suavur u s 6oree xapKoe BpeMf, cyrox), ueu
cpeÄHrlM rxlypKaM. Kporrae roro, 6oree ueso(luruuue cpeÄHr{e f,ruypKll B coor-
BercrBl{rr co cBor,rMr{ rpe6onauuxlrl{ K cpege o1uraunn r 66lrrueü crelreHu lrc-
rrorb3yror 6uoronlr c rpaBflHr{croü pacrurerbHocrr,ro, c aNypHoü u 6oree nlor-
uoü teuuo r{ H€urr{qr{eM ona4a rro4 KycraMrl u AepeBbf,Mlr, rro3Borrfroulr{Mrl rrM

n:6eram oracHoro rroBbrrlreHl{r reMneparypbl TeJra. Jlnueüqarrre xe {qyprl{ Mo-

ryr no3Bonrrrr ce6e ocBarlBarb 6onee orrpurbre u 6oaee uarpeBaeMEre 6uoronrr.
Bce npe4craBJreHHbre Marepuanbr cBugereJlbcrByror o roM, qro repuo6no-

,rrornqecKue xapaKrepr{cTrrKr{ ruypoK rrfparor Bo MHoroM orrpeÄemrcruyro ponb

r Soprrauponanur4 rrx 6uoron[.recKoro paclpeÄereHus. u npocrpaHcrBeHHo-Bpe-

lrenndü crpyKTypbr aKTrrBHocrrr.
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