
--.:K - 502.7(470.322) 
3 0 

Pe,n;aKQIIOHHaH KOJrnerIIH: 
B.IO. He.n;oce1am, T.B. He.n;oceKIIHa, JI.A. Capb1qeBa, JI.H. CKOJib3HeBa, M.H. :QypIIKOB 

0TBeTCTBeHHbIM pe,n;aKTOp 
KaH,n;. 6IIoJI. HayK B.C. Caph1qeB 

3KOJioru1JeCKHe HCCJie,IJ;OBaHHSI B JanoBe,IJ;HUKe «raJIUlJLH ropa» : c6. CTa-
340 Te:H: I pe,n;KOJI. B.IO. He.n;oceKIIH, T.B. He.n;oceKIIHa, JI.A. Capb1qeBa II .n;p. ; OTB. pe.n;. 

B.C. Capb1qeB. - BopoHe)I( : Ifa,n;aTeJibCKo-rroJIIIrpaqmqecKIIH QeHrp BopoHe)l(cKoro 
rocy.n;apcTBeHHoro YHIIBepcIITeTa, 2010. - Bhrn. 2. - 168 c. 

ISBN 978-5-9273-1661-8 

B c6opHHKe rrpe,n:cTasneHoI pe3yJioTaTI>I 60TaHw-1ecKHX, MHKOJIOrHqecKHX, 3oonorH
qecKHX Ii 3KOJIOrHqecKHX HCCJie,n:oBaHHll rrpHpOJJ:HbIX KOMIIJieKCOB 3arrose,n:HHKa «f a.JIBqJ,51 
ropa», flHrre:u.Koii o6nacTH H 6acceiiHa BepxHero ,ll;oHa B :uenoM. 

C6opHHK paccqHTaH Ha COTPYJJ:HHKOB 3arrose,n:HHKOB, 6HonoroB H 3KOJIOroB pa3JIHq
Horo rrpoqrnM, crre:u.HanHCTOB rrpHpo,n:ooxpaHHhIX yqpe)l(,[(eHHii, rrperro,n:asaTeneii sy3oB H 
CTy,n:eHTOB. 

ISBr 978-5-9273-1661-8 

Y,[(K 574+502.7(470.322) 

© KonneKTHB asrnpoB, 2010 
© 3arroBe,n:HHK «faJIHqhH ropa», 2010 

© BopoHe)l(CKHii rocy,n:apcTBeHHoiii 
YHHBepcHTeT,2010 

© OcpopMJieHHe. lfa,n:aTeJioCKO
rronHrpacpHqecKHii :ueHTP 
BopoHe)l(CKoro rocy,n:apcTBeHHoro 
yHHBepcHTeTa,2010 



3KOJIOr:wIECKHE HCCJIE,IJ:OBAHIUI B 3AIIOBE,ll,HHKE <U A.JIHlih.R roP A». BLmycK 2. 

YM 595.76. (470.322) 

BJIPJIHHE HA MHrPAll,HIO JKECTKOKPhlJihIX (COLEOPTERA, INSECTA) 
CE30HHhIX II3MEHEHIIH TEMIIEPATYPbl B03WXA 

M.H. IfypnKOB 
3anoeeouuK «I'aJlUl/b5l, zopa>>, Bopo11eJ1CcKuu 20cyoapcmee11Hbzu y11ueepcumem · 

CTnOReIJeHO HCCJTeIJORaHHe RO'lTTeUCTRHST Ce'lOHHl.TX T<OJTeO::IHHW TP.Mnen::iTVnl.T 
.1. • • • • - -.------. • · · - --- ---- - - - - ---- ---- -- - - - - - -------- - - - ·---- r---..; r--

B03LJ:yxa Ha MHrpau:1rnHH)'lO aKTHBHOCTh HMaro )KeCTKOKphrnhrx. BhrnBneHhI oco-
6eHHOCTH Ce30HHOro XOLJ:a MHrpaI(HH Coleoptera ITO B03LJ:yxy H IIOBepxHOCTH noq

Bbl. DbIJ10 IIOKa3aHO, YJTO TeMnepaTypHbIB LJ:MaTia30H, B rrpeLJ:eJiax KOTOporo B03-
MO)l(Ha MHrpaI(mI '>K)'KOB, BeCHOH H oceHbIO JIHMHTHpyeTC5! KpHn1qeCKHMM LJ:JI5! 
3TMX HaceKOMbIX HH3KHMH, a JieTOM - BbICOKHMH TeMrrepaTypaMH B03LJ:yxa. 06Ha
py)KeHa IIOJIO)KHTeJibHM 3aBMCHMOCTb Me)l(LJ:y BemPIBHOM TeMrrepaTypHoro )]Jia

Ila30Ha H YBeJIHqemieM aKTHBHOCTH KOMrrneKca )KeCTKOKphrnhIX. 

INFLUENCE ON MIGRATION BEETLES (COLEOPTERA, INSECTA) 
OF SEASONAL TEMPERATURE CHANGES OF AIR 

M.N. Tsurikov 

A study of the impact of seasonal air temperature fluctuations on the migra
tion activity of the imago of Coleoptera was carried out. It resulted in singling out 
the peculiarities of seasonal migration of Coleoptera in the air and on the soil sur

face. The study has shown that the temperature range within which the migration 

of the beetles is possible is limited by the critically low temperature values in 

spring and autumn and by the critically high temperature values in summer. A 
positive correlation between the temperature range and the increase in the activity 

of total Coleoptera was established. 

HacT05!IUM pa6orn coLJ:ep)KHT pe3ynhTa

ThI H3yqeHH5! oco6eHHOCTeii BJIM5!HH5! ce30H

HbIX KOJie6aHHH TeMrrepaTypbI B03LJ:yxa Ha MM-

rpau:HIO Coleoptera no B03LJ:yxy H rroBepxHo
CTH IIOl:fBbl Ha TeppHTOp1m ypoqmIIa "Mopo30-

Ba ropa" (3arroBeLJ:HHK «ranHqh5f ropa»). 

0Ji30P JllITEPATYPhI 
A.B. JIHKBeHTOB [ 1] YKa3hIBaeT Ha rro

CT05!HHO M3MeHRIOIIIMeC5! ycJIOBH5! cpeLJ:bl M 
peaKI(MM HaceKOMbIX, KaK Ha rrpOT5!)KeHHH 

cyTOK, TaK Ii B TeqeHHe ce30Ha, l:JTO rrpHBO
~HT K cyToqHbIM H CC30HHbIM rrepeMemeHH5!M 

~rnorHX BM)lOB B 30He MX o6MTaHHR. Ilo MHe-
' Hmo M.C. fmrnpoBa [2] paccerreHH:e, KaK M 

?a3MHO)KeHHe, 5IBJUICTC5I Ba)KHCihrre:H <i>YHK

~HeH )KM3HM BH)la, II03TOMY IIOLJ: pacceneHH

eM rroHMMaeTc5I nepeLJ:BH)KeHMe oco611 qepe3 

r e yqacTKM apeana, Ha KOTOpbIX HeB03MO)l(H0 

~aJibHeiirnee cyruecTBOBaHHe naHHoro BHLJ:a, 
3 MecTa, rLJ:e OHO B03MO)l(HO. BrrocneLJ:CTBHH 
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6hIJIO OTMeqeHo, l:JTO HaceKOMbie BeJlMKOJien

HO HCIIOJib3YIOT BapH:aI(HH MMKpOKJIHMaTa B 
npocTpaHCTBe M BpeMeHH, KaK 6bI BhipaBHH

Ba5! LJ:JI5! ce65! cpeLJ:y [3]. A.C. MoHqaLJ:CKMii 
[ 4] yKrobrnaeT, l!TO Ha HaceKOMbIX MO)KeT 

B03,UeHCTBOBaTb p5!LJ: <t>aKTOpOB, M3MeHSIIO

IIIHXCR 3aKOHOMepHO rrepHOLJ:Hl!eCKH ( COJI

Hel:JHM paLJ:HaU:H5I, CBeT, TeMrrepaTypa H LJ:p.), 

O,UHaKo HaM60Jiblllee BJIH5IHMe Ha )KlfBOTHbIX 
.iu 

OKa3bIBaIOT <t>aKTOpbI, M3MeHSIIOIIIH:eC.SI 6e3 

3aKOHOMepHOH rrepHO.llliqHoCTH (BeTep, oca):l

KH, pe3KHe KOJie6aHH5! TeMrrepaTypbI, aKTMB

HOCTb XHIUHHKOB M LJ:p.). 



M.H. lfypHKOB 

Enaro.nap.sr 3aKoHoMepHo rrepHO.llHqecKH 

H3MeH.SrIOII(HMC.SI ycnoBHHM B Teqemi:e pa3JIHq

HhIX BpeMeH ro.na npoHCXO,Zl}ff H3MeHeHHe ce-

30HHOH aKTHBHOCTH rrepeneTOB )KY:>KeJIHI:( no 

B03.llYXY [5,6], a TaIOKe MHrpaUHH )l(YKOB no 

rrosepXHOCTH ITO'IBhl [7-9]. 0.nHOH H3 HaH6onee 

pacrrpoCTpaHeHHbIX rrpH'IHH MHrpauHH )l(CCT

KOKpbIJihIX HBJIHIOTCH MHrpauHH Ha 3HMOBKH 

[10-12]. B JIHTeparype HMeeTc.si: YKa3aHHe Ha 

BeceHHee pacceHBaHHe )l(y)l(eJIHU Anchomenus 
(Agonum) dorsale (Pont.) H HX JieTHee pacnpe

.neneHHe rro Mecrno6HTaHmIM [13]. B. Tmrrnep 

[ 12] rrpHBO)lHT CBe,ZJ;eHHH b HaH60JibIIIeM nona

)laHHH B noqBeHHhie JIOBYIIIKH )l(YKOB B rrepHO)l 

pa3MHO)l(eHHH, O,llHaKo ropa3,ll0 CHJibHee BJIHH

eT Ha IlOBe,llCHHe )l(YKOB TeMrrepaTypa [14-16]. 
3Ha'!HTeJibHOe KOJIHqecTBO pa6oT no

CB.si:meHhl MHrpauH.si:M )l(YKOB, rrpe):(IlleCTBYIO

mHM JICTHeii H oceHHeH: ):(Hanay3aM. TipH 3TOM 

K.B. ApHOJih.llH [17] YKa3hIBaeT Ha CHH:>KeHHe 

qHCJICHHOCTH :>KYKOB Ha CTenHhIX ~aCTKax B 

pa3rap nern H3-3a Hx yxo.na B noqBy .no cne

.n:y10meil BecHbI. 0TMeqeHhI cn~aH rrpo6y)l(

.neHH.SI )l(eCTKOKpbIJihIX, yme.nnrnx B rroqsy BO 

BpeM.si: 3acyxH, rrocne BbIIIa,IJ,eHHH 60JibIIIHX 

,n:o)l(.lletl: [18], a TaK:>Ke neTHHe MHrpau1m c rro

neii B necorronocnI Opatrum sabulosum L. (Te

nebrionidae) [15]. B. THIIInep [12] YKa3hIBaeT 

Ha TO, qTQ y MHOrHX CTaqmnHHH.ll B ycnoBH.SIX 

Illne3BHr-fOJibIIITeliHa (fepMaHH.si:) rrpH Ha

CTynneHHH XOJIO,llOB HaqHHaeTc.si: mmnay3a, HO 

npli noTerrneHMH OHM CHOBa CTaHOBHTC.SI aK

THBHblMH H MOryr BCrpeqaTbCH .llO ,ZJ;eKa6p.sr. 

P.SI.ll asrnpos [12, 19] noKa3hIBaIOT, qTo Bhixo.n 

H3 MCCT 3HMOBKH H rrpeKpameHHe aKTHBHOCTH 

II03.llHeii oceHbIO rrpOHCXO,llIIT nocne ycTaHOB

KH orrpe.n:eneHHOll KpHTHqecKOH TeMrrepaTypbI. 

Pe3Ka.SI aKTHBH3aUH.si: HaceKOMhIX BecHoil 060-

SICH.sreTc.si: TeM, qTo K KOHIJ,Y 3HMbI y HHX co6cT

BeHHO .llHarray3a, KaK rrpaBHJIO, y:>Ke ,ZJ;aBHO 3a-

cToro 3aMe.nneHH.si: o6MeHa semecTB, T. e. co

CTO.SIHHe IIOKO.SI, KOTOpoe 6blcTpo rrpeKpamaeT

c.sr c IIOBhllileHHeM TeMnepaTyphl [12,20]. 
0TMeqaeTc.si:, TaK:>Ke, 3HaqttTeJibHOe yBe

nHqeHMe MHrpaUHOHHOll aKTHBHOCTH rrpencrn

BHTeneii po,ZJ;a Carpelimus Leach (Staphylini
dae) B ycnoBH.srx ueHTpaJihHhIX perHOHOB EB-

porrelicKoli qacTH Poccirn B Terrnhre .LJ:HH c 20 
.llO 22 qacoB [21]. 11.<t>. TiasnoB [22] YKa3hrna

eT, 'ITO IIMaro KOpHesoro MaKOBOro CKpbITHO

xo6oTHIIKa (Stenocarus fuliginosus (Marsh.)), 

BbIXOM H3 MeCT 3HMOBKH, .llCJiaIOT KOpOTKHe 

rrepeneTbI Ha HeCKOJibKO .n:ec.si:TKOB MCTpOB 

TOJibKO rrpH IIOJIHOM OTCYTCTBHH BeT~a H ecmr 

TeMrreparypa B03.nyxa He HH:>Ke + 22 C rpa.n:y

coB. Ha none KJieBepa B HBaHOBCKOH o6nacrn. 

OTMeqeHa 3aBHCHMOCTh BpeMeHH Bhrxo.na H3 

MecT 3HMOBOK li rrocne.ny10meii: Mttrpauirn: n o 

B03,nyxy :lKeCTKOKphIJihIX H3 ceMeii:crna Apioni
dae OT rroro,n:HhIX ycnoBHH rona [23]. B pa6oTe 

,Il,.C. IllarrHpo H A.f. TpeMJI.SI [24] co.nep:lKaTc.si: 

cBe,ZJ;eHHIO o BpeMeHH Haqana neTa B Mapre

arrpene c MeCT 3HMOBOK OT,ZJ;eJibHblX BH.LJ:OB 

6noIIIeK (Alticinae, Chrysomelidae). E.r. Illy

poseHKOB [25] OTMeqaeT, qTQ BeCHOH npH .noc

TH:>KeHHH cpe,ZJ;HecyrnqHOH TeMrrepaTypbI B03-

• .llyxa BbIIIIe + 15-16°C JIHCToe.nnI-rrb.SIBHUhI Ou
lema gallaeciana (Heyd.) H 0 melanopus (L.) 
(Chrysomelidae) ,ZJ;eJiaIOT rrepeneTbI Ha rrocesn 

xne6HbIX 3JiaKoB, oco6eHHO 6nICTphre rroneThI 

OHH COBepIIIaIOT B COJIHeqHbie .LJ:HH. TipH 3TOM 

MHtpaUH.SI :>KYKOB c rrepBH'IHbIX CTaUHH Ha BTO

pHqHbIC rrpo,ZJ;OmKaeTC.SI 10-15 ,UHeli. 0HH l.J)'B

CTBHTeJibHhl K o6naqHOCTH H crroco6HhI Brra

,ZJ;aTb B ouerreHeHHe rrpH TCMIIepaType HH)l(C 

+ 15°C. ,Il,JI.SI HMaro Sitona hispidulus (F.) B 

CllIA Hccne.uoBaHa Mttrpaum1 c Kpaes BHYTph 

IIOJI.SI H o6paTHO [26]. TipH 3TOM HMeJIH MeCTO 

.nsa IIHKa OTHOCHTeJibHOH aKTHBHOCTH JieTa Ha 

mouepae (s KOHUe asrycTa H B KoHue ceHrn6-

p.si:), a Ha KJieBepe - TPH rrttKa (B KOHUe asrycra 

B KOHUe ceHT.sr6p.sr H B cepe,ZJ;HHe HOSI6p.sr). B 
BeHrpHH B pe3yJihTaTe HCCJie,ZJ;OBaHH.SI neTHOR 

aKTHBHOCTH Coccinella septempunctata L 
(Coccinellidae) B pa3HhIX .Sipycax neca B CB.SI3B 

c MHrpauHeii: B MeCTa 3HMOBKH 6bIJI BbI.lleJieB 

rrepHO.ll HaH60JibIIIeH: aKT.HBHOCTH B KOHUe mo

THI' - i:.n:11:n:mf' m:trvr.T::i r/71 ARTon::iM« OTMeqeHn 
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CHJihHOe OTPHUaTeJibHOe BJIH.SIHHe Ha 3TO .sIBJie

HHe HM3KHX TeMneparyp H BbICOKOH CKOpocrn 

Berpa, oco6eHHO rro.n rronoroM neca. 
.~ H 6 ecMOTp.SI Ha rry JIHKauHIO 3Haq1neJibHO-

ro KOJI.HqecTBa pa6oT 0 MHrpaUHOHHOH aKTHB

HOCTH :lKYKOB, H3yqeHHOCTh ,ZJ;aHHOro BOIIpoca 

ocTaeTc.si: He.uocTaToqHoii:. Pa3po3HeHHhie .naH-



M.H. lfypHKOB 

Hbie, HMeIOruHec.sr B yrroM5IHYTbIX BbIIIIe pa6o

TaX, He II03BOJUIIOT BbIJ(eJIHTb 06II{lie 3aKOHO

MepHOCTH MHrpaUHOHHOH aKTHBHOCTii B Mac

rnrn6e scero OTPH.Ua. HacTo.srmee Hcc.rre.nosa
HHe, 6.rraro.nap.sr 3Ha~mTeJibHOMY MaTepHa.rry, 

co6paHHOMy B TeqeHHe MHOrHX JieT c rrpose

.neHHeM e:>Ke,llHeBHbIX yqeTOB, II03BOJUieT rrpo

.llBiiH)'TbC.sI B II03Hamm 3aKOHO.MepHOCTell MH

rpaUHH :>KeCTKOKpbIJibIX. 

MATEPllAJI II METO,Lt:IIKA 
Mai:epwarrhT )JJUI 1-rncrmnneH: pa6oTbI 6i:,1-

JIH co6paHbI Ha TeppHTOpHH ypoqHma "Mopo-

30Ba ropa", paCIIOJIO)l(eHHOrO Ha JieBOM 6epery 

peKH .D:oH. ITo.rrorne cKJIOHbI 3TOro ypoqHma 

IlOKpbITbl .ny6paBOH H 6epe3mIKaMH, rrepexo

JJ..sIIUHMH Ha 60.rree KpyTbIX yqacTKax B pe)lKO

.rrecbe c M03aHKOH KYCTapHHKOBbIX 3apocrren, 

IIeTPO<i>HTHbIX CTene:H H CTeIIHbIX IIOJUIH. I1pH

,llOJIHHHOe IIJiaTO 3.[(eCb 3amfMaIOT pa3HOYpaB

HO-KOBbIJibHbie CTerm H 3aJie:>KH c BOCCTaHaB

JIHBaIOIIIHMHC5I CTeIIHbIMli coo6mecTBaMH. 

Cpe;:i:H.sr.sr TeMrrepaTypa B03)lyxa 3a ro;:i: cocTas

JI5IeT +5.2-5.3°C, a no OT.lleJibHbIM ro;:i:aM KO

ne6JieTC5I OT +2.9 .n:o +7.2°C. TenrrhIH nepHO.ll B 

cpe;:i:HeM HacTyrraeT B Haqa.rre arrpeIDI n 3aKaH

qHBaercsi: 6-10 tto.sr6p.sr. XapaKTepHoH: oco6eH

HOCThIO BeceHHero rrepHO)la .sIBJUieTC.sI qpe3Bbl

qaHHO 6hICTPhIH rro.n:beM TeMrrepaTyphI. CHe)l(

HhIH IlOKpOB ycrnHaBmrnaeTC5I B cpe,llHeM B 

rrepBOH .n:eKa;::i:e ;::i:eKa6p.sr, Jie:>KHT OKOJIO 4 Mec.sr

ueB H CXOJ(liT B KOHUe MapTa. 

I1cXOJ(5I H3 orrpe.ueJieHH5I 5IBJieHH5I Mll

rpaUHH, KaK 3aKOHOMepHoro rrepeMemeHH.sI 

)l(HBOTHbIX Me)l(JJ:y cyrueCTBeHHO pa3Jill~bIMH 

cpe.llaMH ofonaHH.sI, rrpOCYpaHCTBeHHO OT

CTOHIIIHMH .n:pyr OT ;:i:pyra [28], J(JUI IIOHCKa 3a

KOHOMepHOCTeH MMrpaUHH :>KeCTKOKpbIJibIX no 

IIOBepXHOCTH rroqBbl, 6bIJIH HCI10Jih30BaHhl 

,llaHHhie MHrpaunoHHbIX JIOByrneK [29]. Mn

rpaUHOHHa.sr JIOBYIIIKa rrpe)lCTaBJI5IeT co6on 

CHCTeMy H3 10 rroqseHHhIX JIOByrneK coeJ(H

HeHHhIX HarrpaBJI5IIOIUHMH nIIaCTHHaMH. KoH

CTPYKUH.sI JIOBYIIIKH II03BOJI5IeT cerreKTHBHO co

fa;pa1:0 iKHBOTH:OIX, )].BIDKYlliJiXC)I C pa.3HhDC 

CTOpOH OT ¢poHTa CHCTeMbI JIOBYIIIeK. Pac

CT05fHHe Me)l(JJ:y KpaHHHMH JIOBYJilKaMH CHCTe

MhI, COCTaBJUIJIO 5 M. <l>HKCHpyIOIIIa.sI :>KHJ(KOCTh 

B eMKOCT5IX J(JI.sI c6opa He rrpHMeH.srJiaCb, 6na

ro;:i:ap.sr qeMy Bee 6ecrro3BOHO~hie, orrpe.uene

HHe KOTOphIX He rrpe.n:cTaBJI5IJIO TPY.lla, 6bIJIH 
BhmyrueHhI rrocne yqeTa. MecTa BhmycKa OT-
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J!OBJ!eHHbIX )KHBOTHbIX 6b!J!H pacrrorro/KeHb! B 

1-2 M OT KpaHHHX cocy;:i:oB Ha ¢nattrax JIHHHH 

CHCTeMbI JIOByIIIeK, qTo6hI MaKCHMaJibHO 

YMeHblIIHTb Bep05ITHOCTh IIOBTOpHoro HX OT

JIOBa. 

0.n:Ha MMrpaUHOHHa.sI JIOBYIIIKa pacrrona

ranacb B)lOJib rpaHHUhI CTeIIH c rropocJieBOH 

.ny6pason B rrpe.nenax pa3HOTPaBHO
M5ITJIHKOBo-KJiy6m1qHo:H accouMaUMH c yqa

CTlleM OCOKH (Carex sp.). :Onaro;::i:ap.sr BOCTOq

HOH 3KCIT03HUHH orrymKH .n:aHHa.sr rroByrnKa .uo 

IIOJIY.llH5I ocsema.rracb COJIHUeM. BTopa.sr JIO

BYIIIKa cTo.srrra B.llOJib rpaHMUbI ;:i:y6paBhI c ny

roM B CHbITeBO-e:>KeBJfqHo-;:i:y6oBOH accouMa

UHH c rrpncyTCTBlleM KYCTapHHKOB TepHa 

(Prunus spinosa L.). 3 Kcrro3HUMH nyrosoif 

orryIIIKH - 3arra,llHa.sr, H3-3a qero rroByIIIKa oc

TaBa.rrach B Temi: .uo cepe.n:MHhI )lH.sr. ITepBa.sr H3 

yrroM.srHyThIX nosyIIIeK pa6ornna c 1 995 no 

2004 ro.u (rrpoBe.n:eHo 2959 yqerns, co6paHo 

23684 3K3eMrnrnpa, 552 BH.llOB H3 61 ceMeHCT

Ba), a BTOpa.sr ,[leHCTBOBaJia c 2000 no 2001 ro.z:i: 

(rrpoBe.lleHo 286 yqeToB, co6patto 3111 3K3eM

rnrnpos, 220 BH.llOB H3 61 ceMencrna). 
Bcero B aHaJIH3e 6bIJIM ncrrorrh30BaHhI 

MaTepHa.rrbr, co6paHHhie 3a 10 neT B pe3yJihTaTe 

3245 yqeTOB H BKJIIOqaIOrn:He HH¢opMaUHIO 0 

rrepeMerueHHM no rroqse 26795 3K3eMIIII5Ipos, 

584 BH)lOB )l(eCTKOKpbIIIhIX H3 61 ceMeHCTBa. 

OcHOBHOH MaTepHa.rr J(JUI H3yqeHH5I MH

rpaUHH :>KeCTKOKpbIIIbIX ITO B03.llyxy 6bIJI co6-

paH B 2005-06 rr. Ha CTeHax .llOMa, paCIIOJIO

)l(eHHOro Ha orryrnKe .n:y6paBhI, Kor.na rrocne 

rrpe,a:BapH:TeJI:&HOfO cpaBHemrn: 3THX ,.u:aHHbIX c 

,[laHHbIMH OKOHHhIX JIOByIIIeK CTaJIO oqemr.n:

HhIM, qTo rro.naBJUIIOrn:ee 60.TihlIIHHCTBO Hace

KOMbIXc., Ca.[l5ITC5I Ha CTeHbI J(OMOB BO BpeM5I MH

rpauHH no B03.llyxy. B rrpouecce nccne.lloBamrn 
rrpoBO)lHJIH e)l(e,llHeBHbie yqeThI :>KeCTKOKpbI

JibIX, Ca.[l5III.J:HXC5I Ha CTeHbI J(OMa B pa3HOe Bpe

MSI cyToK, qarn:e Bcero YTPOM, B cepe.llHHe )lH.sr 



M.H. lzypHKOB 

H BeqepoM. TipHB5!3Ka )"'IeTOB K KOHKpeTHbW 

qacal\f B JJ:aHHOM c.rryqae 6hIJia 6i,1 HerrpaBHJib

HOH, TaK KaK JJ:JIRBa cBeToBoro llH5I B arrpene 
HJIH OKT5!6pe 6i,ma HecpaBHHMa c TaKOBOll B 
HIOHe. Tipo.D;OJDKHTeJibHOCTb Ka)l{):{oro yqeTa 

COCTaBJUma 10 MHH)'T. ITrroII(anb HCCJie.D;yeMOH 
- 2 

IIOBepXHOCTH CTeH JJ:OMa COCTaBIDIJia 55 M . 

eTeHbI 6brnH o6pameHbI K ceBepy, BocToKy H 

IOry H HMeJIH :>KeITTOBaTo--p030B)'IO OKpacKy, 

BapbHp)'IOII()'IO Me)l{):{y B 1 H D 1 no IIIKane UBe

TOB, rrpHMemreMbIX rrpH OIIHCaHHH 6Honornqe

CKHX ofo,en..10B [30]. B pe3yrrhTaTe 6brno rrpo-

Be.D;eHO 1099 yqeTOB H OTMeqeHO 11648 3K3. 

531 BHJJ; :>KeCTKOKpbIJibIX H3 66 CeMeHCTB. 

B TeqeHHe ncero nepuona HccnenoBaHH5I 

rrpOBOJJ;Hm'f yqeTbI 3HaqeHHM aTMoccpepHoro 
naBrreHH5I, TeMrrepaTypbI B03.D;yxa H rroqBbI B 

pa3JIHqHoe BpeM5I cyTOK, KOJIHqecTBa ocanKOB 
H CHJibl Berpa. 3HaqnTeJibHM qacTb MeTeopo

JIOrHqeCKHX aaHHhIX 6hrna JII06e3Ho rrpeaoc

TaBJieHa corpy.D:HHUeii 3arroBenHHKa .[{y;::i:HHOH 

E.B., 3a qTo aBTop Bhipa:>KaeT eii HCKpeHHIOIO 

rrpM3HaTeJibHOCTb. 

PE3Y Jib TA Thi 
,[{IDI IIOHCKa o6ll(HX 3aKOHOMepHOCTeli 

MHrpaUHH :>KeCTKOKpbIJibIX, rronyqeHHbie B pe-

3YJibTaTe .uaHHOro HCCJie.D;OBaHH5I MaTepMaJibI 0 

TeMIIepaTypHbIX llHaIIa30Hax, B rrpe.neJiaX KO-

TOpbIX 3TH HaCeKOMbie rrp05IBIDIJIH MHrpauHOH

H)'IO aKTHBHOCTb, 6bIJIH CBeneHbI B Ta6JIHUY. 

Ta6mi:ua 1 
ee30HHbie H3MeHeHH5I JJ:MaIIa.30HOB cpe;::i:HecyToqHoH Te?.mepaTypbl B03JJ:yxa, B rrpe;::i:enax KOTOpbIX 

iKeCTKOKpbIJibie rrp05IBJLSIJIH MHrpauMOHH)'IO aKTHBHOCTb 

MeTO,ll;bI c6opa .naHHbIX 

MHrpauMOHHbie noByIIIKH 0TJIOB Ha CTeHax JJ:OMa 

Mec5IU 
OcTenHeHHM orryIIIKa JiyroBM OITYIIIKa Ycaah6a 

(1995-2004 rr.) (2000-01 rr.) (2005-06 rr.) 
HmKHHH BepxHnii HH:>KHHH BepxHHH Hli:>KHHH BepxHHH 

' rropor t0
e rropor t0

e rropor t0
e rropor t0

e ITopor t0
e rropor t0

e 

AITpenh -5 +21 

Mali +3 +25 

MIOHb +7 +30 

HIOJib +13 +30 

ABrycT +12 +29 

eeHrn6pb +2 +24 

0Krn6pb -3 +21 

Ho.116pb -9 + 11 

Ta6rrHua HJIJIIOCTPMPYeT HarrpaBrreHH.11 

CMerueHH.11 TeMrrepaTypHbIX )l;HaIIa.30HOB MH

rpall;HOHHOH aKTHBHOCTH iKYKOB B TeqeHHe ce-

30Ha. .[{o cepenMHbI neTa BepxH5!5I M HHiKHAA 

rpaHHUbI TeMrrepaTypHoro .ZlJiaila30Ha IIJiaBHO 

I!OBbIII!aJOTC.11, a 3aTeM HaqJfHaIOT CHHiKaTbC.11. 

TipH 3TOM Ha rroqBe MaKCHMaJibHM TeMrrepa

Typa, rrpH KOTOpoi1 B03MOiKHa MHrpaUH5I, or

paHifqJfBaeTC5I + 30°e, a ITO B03,ll;yXY )KyKH rrpe

Kpa.IIIaIOT nepeMeruaTbC5I ITPH +27°e. IToKa3a

TerrhHa, TaKiKe, H B03MO)KHOCTb MHrpauMH HC-

+8 

+3 

+12 

+20 

+12 

+5 

-2 

-1 
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+21 +2 +16 

+24 +8 +25 

+27 +13 +27 

+30 +14 +26 

+25 +15 +27 

+22 +9 +21 

+15 -2 +19 

+10 -4 +7 

crre.nyeMbIX HaceKOMbIX rrpn orp11uaTeJibHhIX 

cpeaHecyTOqHhIX TeMrrepaTypax B03.nyxa. TipH 

3TOM MHrpaUH5I ITO rroqBe B03MOiKHa rrpH 6orree 

KpHrnqecKHX TeMrrepaTypax, ITO cpaBHeHHIO c 

MlirpaIJ:Heli ITO B03)J:yxy. 

OT;::i:errbHO 6hmM o6o6rueHbI .uaHHbie no 

Ce30HHOMY H3MeHeHHIO TeMrrepaTypttoro ,UHa

Ila.30Ha ('1'10 cpe,UHHM MHOroJieTHHM ,UaHHbW), B 

rrpe.uerrax KOTOporo rrpOHCXO,UHJia MHrpaUH.11 

)KeCTKOKpbIJibIX (CM. pHCyHOK 1 ). 
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anpenh HfOHh HIOJlb aBryCT ceHn16pb HOSI6pb 

PHC)'HOK 1. Ce30HHM .D:HHaMHKa reM11epazypHoro ,n:Ha11ro0Ha, B 11pe.n:enax Koroporo 11pottc

xo.n:mm MHrpaumi: )l{eCTKOKpbUibIX. 

PttC)'HOK 1 110Ka3bIBaeT, qro KpHBbie M3-

MeHemrn: reMneparypHoro ,n:HarrrooHa, rrpH KO

rnpoM B03MO)l{Ha MHrpaum1, MMeIOT orrpe.n:e

JieHttoe CXO.LJ:CTBO, oco6eHHO no .n:aHHbIM MH

rpaUMOHHbIX nosymeK. ITonyqeHHM Kapnrna 

CB5I3aHa c TeM, 'CffO Mali, a TaK)l{e ceHT516pb H 

OKT5I6pb B paiioHe Hccne.n:osaHH5I xapaKrepH-

3yIOTC5I 3HaqHTeJibHbIMH rreperra,uaMH TCM11epa

ryp so3.n:yxa. lllHpoKHii ,n:Harra30H reMrreparyp 

c03,n:aer B 3TH rrepHO.LJ:hI 6narorrpH5ITHhie ycno

BH5I .ll:JI5I aKTHBHOCTH 60JiblllOfO KOJmqecrsa 

BH.D:OB )l{YKOB. fopro.n:o 6onee CTa6HJibHhlli 

TeMrrepazypHbIH pe)l{HM BeCHbI, nera II I103.LJ:

Heii oceHH orpaHifqHsaeT B03MO)KHOCTH .ll:JI5I 

aKTHBHOCTH )l{CCTKOKphUihIX. HaH6onee Y3KHii 

,n:HaIIa30H MHrpauHii 110 rroqBe Ha6nro.n:aeTC5I B 

HIOJie B ycnOBH.SIX nyroBOH 011ylllKH, a MHrpa

UHH 110 so3.n:yxy - B asrycre. XapaKTep H3Me

Hemrn: KpiiBbIX ITOKa3:&IBaeT, 'HO BeCHOH H oce

HbIO .ll:lfaI1a30H MIIrpaUHH )KYKOB CHH)KaeTC5I 

H3-3a orprurnqeHH5I KpHTHqeCKHMM .ll:JI5I )KYKOB 

HH3KHMH TeM11eparypm.rn, a neTOM - KpHTHqe

CKHMH .D:JI5I 3THX HaceKOMbIX BbICOKMMM TeM11e

parypaMM. 
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HeKoropbie .n:aHHhie 6bIJIH rronyqetthI B 

pe3yJihTare BhI,n:eJieHH5I OITTHMaJibHhIX .ll:JI5I MH

rparurn )KeCTKOKpbIJibIX TCM11epaTyp B03.n:yxa. 

,[(JI5I JTOro OT.UCJibHO npocyMMHpOBaJIH KOJIH

qecTBO )KYKOB, OTMeqeHHhIX rrpH pa3JIHqHbIX 

cpe,n:HecyroqHhIX TeM11eparypax B03,n:yxa B Ka

)1(.ll:OM H3 Mec51ues Hccne.n:osaHH5I. ITocne 3Toro 

6J>IJIH BhiqHcJieHhI cpe,nHHe apmpMeTHqecKHe 

3HaqeHH5I, 1103BOJIHBillHe BbI,n:CJIHTb onTHMaJib

Hhie ,UJI5I MHrpaUHH )KeCTKOKpbUihIX BeJIHqHHhI 

TeM11eparyp B03,nyxa JJ)15I Ka)l{,n:Oro H3 MeC5IUCB 

(CM. pHC)'HOK 2). 

TionyqeHHbie KpHBbie HarJI5IJJ;HO MJIJIIOCT

PHPYIOT 3HaqHrenhHhie H3MeHeHH5I Ha 11porn

)l{eHHH ce30Ha OIITHMaJihHbIX ,UJI5I MHrpaUHH 

)l{YKOB TeMrreparyp B03.n:yxa. ITpH 3TOM OKa3a

JIOCh, qro OITTHMaJibHbie l(JI5I JICTa )l{YKOB TeM

neparyphI HH:>Ke COOTBeTCTBYIOIUHX 3HaqeHHH 

.LJ.JIB 11epeMememur no rrosepxHOCTH noqBhI. 

B uenoM (no 3HaqeHH5IM MHHHMaJihHhIX 

cyroqHhlx reMrreparyp) .n:HanrooH reMrreparyp 

B03.n:yxa:~ npH KOTOpbIX 6bIJIM 3aqmKCHposaHbI 

MMrpaUHM )l{CCTKOKpbUihIX 110 11oqse, COCTaB

JI5IJI 40°C (or -9 .n:o + 30°C), a 110 s03.z:i:yxy -

29.6°C (or -1.6 .no +27°C). 
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anpenb HlOHb H!OJib asrycr ceHTH6pb OKTH6pb HOH6pb 

PHCYif OK 2. Ce3oHHhie H3MeHeHH5I orrTHMaJihHhIX JJ:IDI MHrpaU:HH )!(eCTKOKphrnhrx 3Ha"Liem-1:H 

cpe.n:ttecy TO'IHhIX TeMrrepaTyp s03.n:yxa. 

BhIBO,llJ>I 
1. Xo.n: ce30HHhIX MHrpau:n:H )!(eCTKOKphI

JihIX rro B03;:i:yxy xapaKTepH3yeTC5I MeHhIIIeM 

crafrttIThHOCThIO (ropa3,no 60JihIIIe pe3KHX !13-

MeHeHHH B TY HJIH HHYIO CTopoHy qJlcJieHHO

CTH MHrpaHTOB) IIO cpasHeHHIO c MHrpauHeii 

IIO IIOIIBe. 

2. ,Uo cepe,nHHhI JieTa sepXHIDI H HH)!(HAA 

rpattHUhI TeMrrepaTypttoro ,nHarra3oHa, B rrpe

.nerrax KOTOporo B03MO)!(Ha MHrpau:HOHHasI aK

THBHOCTh )!(YKOB, IIJiaBHO IlOBhIIIIaIOTC5I, a 3a

TeM HalJHHaIOT CHH)!(aThC5I. 

3. IIhrpoKttii ,LJJ1aIIa30H TeMnepaTyp B03-

,nyxa B Mae, ceHrn6pe H oKrn6pe c03;:i:aeT 6rra

rorrpH5ITHhie ycrrOBH5I .n:m1 aKTHBHOCTH ropa:mo 

60JihIIIero KOJIH'IeCTBa BH,ll;OB )KYKOB, IIO cpas

HeHHIO c HHhIMH nepHOJ.(aMH ro.n:a, Kor.n:a BeJIH

'IHHa Korre6aHHH TeMrrepaTyp 3Hal.JHTeJihHO 

MeHhIIIe. 

4. BecHoH: H oceHhIO mrana3oH, B rrpe.n:e

rrax KOToporo B03MO)!(Hhl MHrpaI(HH HMaro )Ky 

KOB, CHH)!(aeTC5I H3-3a orpaHH'Iemrn KpHTnqe

CKHMH ,D:JI5I )KYKOB HH3KHMH TeMnepaTypaMH, a 

JieTOM - KpHTH'IeCKHMH J.(JI5I 3THX HaceKOMhIX 

BhICOKHMH TeMrreparypaMH. 

5. MHrpau:mi: no B03JJ:yxy B03MO)!(Ha rrpH 

MeHee KpHTHqecKHX TeMnepaTypax, no cpas

HeHHIO c MHrpauHeif IIO IlO'IBe . 

6. MHrpaU:HH HMaro )KeCTKOKphIJihIX B03-

MO)KHhI rrpH OTPHUaTerrhHhIX cpentteCYTO'IHhrx 

TeMnepaTypax B03JJ:yxa. 

7. Ha nporn)!(eHHH ce3oHa orrTHMaJih~hie 

L(JI5I MHrpaUHH )!(YKOB TeMrrepaTyphI B03J.(yxa 

3HaIIHTeJihHO H3MeHSIIOTC5I, rrpH'IeM, Ha IIO'IBe 

3TOT IIOKa3aTeJih KOJie6rreTC5I OT +4°C .n:o 

+ 21°c, a B B03.n:yxe OT +6°C .n:o + 21°c. 
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