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AHanmu3upyoTcs ¢hakTopbl, ONpeaeIsIole CPOKM BECEHHETO MpujieTa BOpoObeoOpa3HBIX MTULL B THE3IO-
Byto obnacth — HuxxHee Ilpuobne. nsg neproaga 1971—2015 rr. BbISIBI€H 1OCTOBEPHBI OTpULIATEIbHBIN
TPEHI CMEIeHWs MpUJjieTa NTHUIL Ha GoJiee paHHUE AaThl i 7 BUAOB U3 16, He TOCTOBEPHBIN ISt 6 BUIOB,
MOJIOXKUTENbHBINM TPeHA JIUIID 1151 3 BUAOB. C MOMOIIBIO KJIACTEPHOTO aHaIM3a BBIAEJIEHO TPY TPYITIbLI BU-
JIOB CO CXOMIHOM NTMHAMUKOI TpwieTa. TemnepaTypa Bo3nyxa B paiiloHe McClieloBaHWs B Havajie TpujieTa
BCEX BUOB IMOBBIIANIACH IO Mepe NMPUOIMKEHUS K KOHIY aHainu3upyemoro nepuona (1971—-2015 rr.), na-
paJlJIeJIbHO POCTY BECEHHMX CPEIHEMECSYHbIX TeMIleparyp. BbIsIBIeHbI 3HAYUMBbIe KOPPEJISILIUM CPOKOB
HayaJia mpuJjieTa MTULL C BECEHHUMM TeMIiepaTypaMu Bo3ayxa (MIpenuMyIlecTBEeHHO Masi) M AaTaMu ITpoXona
Jbaa 1o p. O6b U JJIMHOM MUTPALIMOHHOTO ITyTH BUaa. CBsi3b XKe 1aThl Havajia puieTa y 00JbIIIMHCTBA BU-
JIOB CO CPENHECYTOUHOI TeMIepaTypoil BO3ayxa HEMOCPENCTBEHHO B IEHb NpUJjieTa BhIpaxkeHa ciabo. Ta-
KMM 00pa3oM, OCHOBHBIMU (haKTOpaMu, BJIMSIIOIIMMU Ha AaThl TIPUJIETA, SIBJISIFOTCS CpeaHEMECSTYHbIE Be-
CEeHHME TeMIIepaTyphbl BO34yXa, B IIEPBYIO ouepenb, Mas. I 1o6anpHbI norogHbiil nHAeKC CeBepo-ATiaaH-

tuyeckoro Konebanust (NAO) urpaet cyliecTBEHHO MEHbIIIee 3HAaYCHUE.
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DakTophl, ONpeaSISIIOIINE CPOKU TTPUIIETa BOPO-
ObeOOpa3HbBIX INTULL U3 3MMOBOYHOIT YacTU apeajia B
THEe3I0BYI0 o0JlacTh Ha TpocTpaHcTBe CeBepHoOit
EBpasun ananmsupoBainchk HeomgHOKpaTHO. OTme-
TUM ITyOJIMKALMU TTOCIEAHUX JIET, BBIMTOJTHEHHbIE Ha
OCHOBE JOJTOBpeMEHHBIX HaoOmomeHuii: COKOIOB
n np., 2001; ITacxanpusiii, 2002; Golovatin, Paskhal-
ny, 2003; Lehikoinen et al., 2004; Cokomnos, 2006;
CoxkomnoB, Topmmenko, 2008; I'pmmenko, 2010;
Moller et al., 2010; Benrepos, 2011, 2015; 3axapos,
2016; Coxkonos, Llseii, 2016, Cokouos, 2017, Lehi-
koinen et al., 2019. B aTtux paboTtax 4aiie Bcero oo-
CYXIAeTCs BIMSHUE II00AJIbHBIX WJIM JIOKAJIbHBIX
TeMIlepaTyp BO3[yXa Ha CpOKHM IpuieTa ntul. B pa-
6otax, BeIMoONHEeHHBIX JI.B. CokonoBbiM (2006) mn
HeMelKuMu wucciaegoBareasiMu (Haest et al., in
press), paccMaTpuBaeTCs TAKXKeE CBSI3b CPOKOB BECEH-
HEW MUTpalMy ¢ OPYTMMU KIMMAaTUYECKMMMU TTOKa-
3aTeIsSIMU  — TIJ100aJIbHBIM TIOTOAHBIM MHIEKCOM
NAO-CAK (CeBepo-Atinantuueckoe KojebaHue).
ITpraem nokaszano BausgHre NAO He TOJIBKO Ha I10-
rogHyto cutyauuio B EBpone n CeBepHoii Adpuke,

Ho u B EBpaszuu (Sokolov et al., 2003), 4yTo DOJKHO
OTpaxaThCd Ha CpoKax MpujieTa IITULI, JaXKe B yaa-
JeHHBIX oT EBpoIrsl paitonax ncciaenoBanus. O630p
COBPEMEHHBIX IPEACTABIICHUII O MeXaHU3MaxX KOH-
TPOJISI CPOKOB BECEHHE MUTpAlUM Y IITUL] OMyOJIH-
koBaH CokonoBeiM M llBeem (2016) B 3oosoruue-
CKOM XypHaJe.

B Cy6apktuke, no MHeHuto I'osoBatuHa u Ilac-
xanbHOTO (Golovatin, Paskhalny, 2003), OTulbl I10-
SBJISIIOTCS B paiiloHE THE310BaHUS HE3AaBUCUMO OT XO-
Jla BECEHHUX TIPO1IECCOB, HE paHbIIIe ONPeACICHHOTO
CpOKa, TTOCKOJIbKY 3TOT CPOK Y KaxkKJI0ro BUIa 3alpo-
rpaMMUpPOBaH reHeTudyecku. KoHKpeTHas xe aaTa ux
MOSIBJIEHUS, BEPOSITHO, KOPPEKTUPYETCSI HA MeCTe U
3aBUCUT OT BPEMEHM HACTYIUICHUST OJaronpusiTHBIX
MOTOJHBIX YCJIOBUM B JaHHoOe Bpems. Takas mpo-
rpaMma — IporpamMma 3HJIOT€HHOTO KOHTPOJISI CpO-
KOB MpUJieTa BUIa B THE3IOBOM apeasl — MOXKeT ObITh
HE TOJILKO BUIOCTIEIM(PUUHOMN, CUUTAIOT aBTOPHI, HO
U “IONyISIHMOHHO-CHeUU(PUIHONK”, T.e. B 3aIlpo-
rpaMMUPOBaHHbIE CPOKY MPUJIETAET HE TOJBbKO BUII,
HO u obpa3zyromiue ero nomnysauuu (JompHuk, 1975;
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Helm et al., 2009; HockoB, PeimkeBud, 2010). Biusi-
HUEM KjJIuMaTa M “BHYTPEHHMX 4YacoB” Ha CPOKM
npuwierta OTULl (akTopbl HE McUYepIibiBaloTcs. M3-
BECTHO BJIMSIHHE CBETOBOTrO pexuMma (¢poToreprona)
Ha CPOKM OTJIeTa ITHUIl U3 paiiloHa 3MMOBKHU U Ha CPO-
KU TOSBJICHUSI WX B palioHe rHe3goBaHusi (Helm
etal., 2009; HockoB, PeimkeBuu, 2010; CokomnoB,
LBeit, 2016). OmnpeneneHHOe BIAUSIHUE Ha CPOKU
MpuwieTa IITUL, OKa3bIBaeT IJIMHA MUIPALIOHHOTO
IyTH, T.€. PAcIIOJIOXEHNE apeaja 3MMOBKM OTHOCH-
TEJIbHO palioHa THE3I0BaHUsI, a TaKXKe ITOTOIHbIE
YCJIOBHSI HEIIOCPEICTBEHHO Ha MeCTaX MX 3MMOBKHU
(Sokolov, Kosarev, 2003; Coxkonos, LlBeit, 2016).
Bo3moxHO BausiHME M ApPYruMX (HakTOpPOB — JIaHI-
madTa, oporpaduu 1 T.I., a TAKKE, KOHEYHO, KO-
JIOTWH BUA, CBI3aHHOM C €r0 MUTaHUEM — BUI IIPU-
JIeTaeT Toraa, Koraa MosBJISIETCS JOCTYIHas MUIla U
OCBOOOXIaeTcsl OT CHera ero OuoTOoH OOUTaHUS
(JI=k, 1957).

OcHoBHas 3aja4ya Hallleit paboThl — orpeesieHue
KOHKPETHBIX (haKTOpOB, BIUSIONIUX Ha CPOKU MPU-
JietTa BopoOobeoopasHbix (Passeriformes) ntui macco-
BbIX BUIOB Ha 1upoty [lonsipHoro kpyra B Amaio-
HeHnellkoM aBTOHOMHOM OKpyre, a TakXKe OlieHKa
CTETIEHU BJIVSTHUS KaXXI0To (pakTopa Ha 3TOT TPOIIECC.

MATEPUAJIBI U METO/ bl

Pervcrpanuu nepBoil BeceHHEl BCTpeYM MCClie-
JlyeMbIX BUAOB Havyasiuch B 1971 1. 1 He mpeKpallialoT-
¢4 TI0 HacTosIee BpeMs. Yailie Bcero aTu Habmome-
HUSI TPOBOAWIMCH Ha TeppUTOpUM T. JIaObITHAHTU
(66°40" c.mr., 63°30° B.I.) M €ro OKPECTHOCTAX.
B 1971—1975 rr. cpoku mpuijieTa OTUL PETUCTPUPO-
BaJIM Ha ITOJIEBOM CTallMOHape Xapil, B 12 kM ot r. Jla-
6biTHaHTU; B 1976—1977 B nonune p. Co6b Ha X. A.
nonycranke KpacHelii KameHs (66°50° .., 65°55 B.1.).
Hauunas ¢ 1978 r. mbl pabotasin B nonuHe O6uU, B
5 kM ot r. JIabbiTHaHTH (cTanuoHap OKTIOPbCKUIA),
TI¢ OTJIABIIMBAIN IITULL OOJBIITON JIOBYIIKOM M Tay-
TUHHBIMU ceTsIMU. [Ipu 3TOM 115 3aroTHeHUsI Ta0-
JIMIBI Havaia IIpujieTa Mbl MOJb30BAIMCHh JAaHHBIMU
Koiuter, 3ooyoroB craumoHapa AHUC YpO PAH,
€CJIM OHM BCTPETUJIU BUJ paHbllle Hac. AHAJIM3UPO-
BaJIUCh TaKXKe OIIyOJIMKOBaHHBLIE HAHHBIE KOJUIET
(IMacxanwherit, 2002; IMacxansHeiii I'onoBatuH, 2007).
B nocnenHue roapl 1aThl HaYaIa MpUIeTa HEKOTOPBIX
BUIOB B I. JJaObITHAHTY HaM IIPEIOCTABIISIII IUPEKTOP
AHHNC ¥YpO PAH B.T'. llltpo. U3 LlenTpa xoiblieBa-
Hust UT19D PAH Mbl niostyyanu gaHHble (BO3BpaThl)
0 IITUIIAX, paHEEe OKOJIBIIOBAHHBIX, IPEUMYIIIECTBEH-
HO, HAMU U KOJJIETaMU.

MpBI He OepeMcs yTBepXKIaTh, 4TO JaThl Hayaia
MpuJjeTa BUaa Bceraa TouHble. [Tpuiietr Takux 3amer-
HBIX IITULI, KaK cepast BopoHa (Corvus cornix), ITyHOY-
Ka (Plectrophenax nivalis), Oenass Tpsicoryska
(Motacilla alba), psounnuk (Turdus pilaris), omo-
poxuuk (Calcarius lapponicus) perucTpupyercs
OOBIYHO B T€UEHUE TTEPBBIX CYTOK, HO ITPOYME BUIHI,
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KOTODPBIX TpyJaHee HaboaaTh, Mbl JIM0OO OTJIaBIMBaA-
JIK, MO0 PeTUCTPUPOBAIIN UX MIECHIO MHOTIA TOJbKO
C HayaJloM MacCOBOTO IMPUJIETa WU C IPUJIETOM TIep-
BbIX CaMLOB JIOKaJIbHO# monyisauuu. OnHaKo Io-
CKOJIBKY OOlllasi MOcCea0BaTeNIbHOCTh MPpUJIETa BU-
JIOB COXpaHSIaCh — JIYTOBBbIE KOHBKU (Anthus praten-
Sis) HaOJIIOOAMCh paHblle KPacHO300bIX KOHBKOB
(A. cervinus), TPOCTHUKOBBIE OBCSIHKM (Emberiza
schoeniclus) paHblle oBcSTHKU-Kpowiku (E. pusilla),
BecHuuku (Phylloscopus trochilus) W TEeHbBKOBKU
(Ph. collybita) panbie TanoBok (Ph. borealis), nomy-
IIEHHbIE HETOYHOCTU B perucTpaluy MpuieTa BUaa
CYIIECTBEHHO HE MCKaXaJlu O0IIy10 KapTUHY BECEH-
HEelW MUTpallUU.

IMoromnrerit naaekc NAO-CAK (CeBepo-ATtiaH-
tnuyeckoe Koiiebanue) gpiasgeTcd ImokKaszaTejaeM Me-
TEOPOJIOTNYECKOM CUTYallud B ATJIAHTUYECKOM OKE-
aHe B paifoHe CeBepHoiit Adpuku u 3anagHoit EBpo-
MBI, T.€. B pETUOHE, T¢ 3UMYET 3HAaUUTeJIbHAsI YacTh
CEBEpPHBIX BUJIOB BOpoObeoOpa3HbIX. ExxemecsuHbIe
nHaekcel CAK (NAO) apxuBupyiorca B National
Oceanic and Atmospheric Administration’s Climate
Prediction Center website (www.cpc.ncep.noaa.gov/
data/teledoc/nao.html). Benen 3a CokonoeiM (2006)
Mbl ucrionb3oBaiu mnokazarein NAO-CAK 3a sH-
Bapb—MapT 1971—2015 rr. misi BBISIBJIEHUS] CBS3U
MEXIy CpOKaMU Hadajia mpujieTa U JaHHBIM WHOCK-
coM. Paitonsl 3mMmoBkm nituil 13 Huskxero ITpnoons
ONpeIeISUINCh TI0 JIMTePAaTypHBIM HMCTOYHUKAM, IO
OTJIOBaM MTUIL C YY>KMMHU KOJIbIIAMU U TI0 BO3BpaTaM
KOJIE1l OT MEYEHBIX HaMU1 NTUll. McTOUYHKOM cBefe-
HUI 0 TeMImepaType Bo3lyxa B MapTe—uioHe 1971—
2015 rr. 6pUIM maHHBIE TTO MeTeocTaHMm Cajexapn
(WMO # 233300, 66°31” c.u1., 66°36” B.1., 35 M Haf
yp. M.).

Martepuan 0611 00paboTaH TPATUIIMOHHBIMU JJIST
aHajii3a MHOTOJIETHUX PSII0B TMHAMUKM CHOcCO0a-
mu. CpaBHEHHE pSIOB IUHAMMKU JaT Mpuieta u
KJIMMaTa MPOBOJUIOCH C MOMOIIbIO KOPPEISILIUOH-
Horo (KoadduumueHTsl Koppeasiuuu IlupcoHa wu
CnupMeHa) 1 perpeccuoHHOro aHaiau3za. ITpaBomep-
HOCTb TIPUMEHEHUsI METOAAa PaHTOBOI KOppeasiiuu
CrnupMeHa 1151 BbISIBJICHUS BJIMSIHUS TEMIIepaTypHO-
ro akrTopa Ha JOJTOBpPEMEHHbIEe (DJIYKTyalluu CpoO-
KOB MUTpanuu rmokasaHa COKOJIOBBIM C COaBTOpaMHU
(2001). 11 BBIsIBIIEHUSI HanboJiee OOIIMX TPEHIOB B
JUHAMUKeE 1aT IpujieTa ObLIO BHIMOJIHEHO CTIaK1Ba-
HYE€ METOAOM CKOJIb3S1lIel cpeHEel Mo 7 CMEXHBIM
3HaYeHUsIM. BoIsiBJIeHUE TPy NTULL CO CXOTHOM 1~
HaMUKOMU IaT npujieTa MpoBOAMIOCh METOJAMU KJla-
cTepHoro aHanu3a. J1Jist BbIIBIeHUST Beay X (pakTo-
POB, ONpPEACISIIONUINX JaThl MPUJIeTa, ObLIT UCITOJIb30-
BaH aHajJiu3 [JIaBHbIX KOMIOHEHT. Bce pacuersl
BBITIOJIHEHBI B TiporpamMax Microsoft Excel 2003 u
Statistica 6.0 (StatSoft Ink. 1984—2000).
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Puc. 1. JlunamMuKa ¥ TpeHIbI CpeIHEMECSYHOIM TeMITepaTypbl Bo3ayxa B amnpeiie (/), mae (2) u utoHe (3). JJocTOBEpHOCTh KO-
addunmeHToB paHroBoii koppensuuu Cnupmena: anpeiib p = 0.180, mait p = 0.001, urous p = 0.000.

PE3VJIBTATBI 1 OBCYXIEHHUE

JIuHaMuKa KIMMATHIECKHX YCJIOBHIA
Hwuxuero ITpnoobs

Amnpeib 1 Maii, KOraa HaunMHaeTcs MpuJieT 6ob-
IIIMHCTBA BUAOB IITULL Ha poTy [lonsipHoro kpyra,
XapaKTepusyeTcs TMTOCTEIIEHHBIM MOBBIIIEHUEM TEM-
nepatypbl Bozayxa oT —20—30°C B mepBoii aekamie
anpens (min —33.4°C 06.04.2006 1.) 10 MOJOXU-
TEeJIbHBIX B OTHEAbHBIE IOHM Masg (max 24.5°C
26.05.1991 1.) ¥ HOCTOSIHHO TTOJIOKUTEIBHBIX, HAYM -
Has co BTOpOIi1 neKanbl UIOHS. B mepuon Halmx Ha-
omonenuii (c 1971 r.) oTMeuaeTcs MOCTENeHHoe Mo-
BBIIIIEHUE CpeHEMECSYHOI TeMIlepaTypbl BO3ayXxa B
anpene—wuioHe (puc. 1). Y ecau anpenbCcKuii TpeH,
MOBBIIIEHUSI TEMITepaTyphl BBIpaXKeH HE3HAYUTEIb-
HO, TO B Mae W UIOHE TPEHI CTAHOBUTCSI SIBHBIM: UeM
omke K 2015 1., TeM BEBILIIE CPEIHEMECSIIHbBIC TEMITE-
paTtyphl. Maiickue 1 MIOHbCKME TPESHILI TpruodpeTa-
IOT TMOJIOXUTEIbHBIE, BHICOKO JOCTOBEPHbIC 3HAuYe-
HUS (DOCTOBEPHOCTh KO3(P(PULIMEHTOB KOPPEISIINNA
st anpedst p = 0.190, a st mas p = 0.001, m1a uroHsa
p = 0.000). BTO cCBUIOETEILCTBYET O TOM, UTO YCTOM-
YUBOE IMOTEIJICHWEe Ha ceBepe 3amamHoii Cubupu
JIENCTBUTEIBHO MMeeT MecTo. PocT cpemHeromoBoit
MPU3EeMHOI TeMIepaTypbl B KOHIIE MPOIILJIOTO BeKa
mocturan 0.03—0.07°C B rom (IlaBnoB, I'paBuc,
2000), He cHMXaeTcsa OH U B HacTosee Bpems. Cy-
IIECTBEHHOE TIOBBIIICHUE BECEHHUX TeMmIiepaTyp B
MOoCJeaHME TOAbl OTMEYAETCI BO MHOTMX CTpaHax EB-
poriel, Ha CeBepo-3amage Poccum, B baiikamprckom

perunone u Ha Kamuatke (CoxkoJios, 2006, 2017). [1pu
atoM Ha IOxxHoM Yparse B iepuon ¢ 1971 o 2005 rr.
B MapTe M ampejie 3HAYMMBIX U3MEHEHWId TpeHaa
TeMIiepaTypbl He BhIssBiIeHO (CokoioB, 'opnueHKoO,
2008).

Cpoku, nocjie10BaTeIbHOCTh
N JUHAMHUKA MMPUJICTA NITHUIL

IIpuner BopoosuHBIX niTUIL B HimkHee [TpnoOne
HauynHaoT nyHouka (24.3—4.05) u cepast BopoHa
(30.3—18.4), 3akaHynBaT TaJioBKa (26.5—15.6), ka-
MBblIIeBKa-0apcydok (Acrocephalus schoenobaenus) n
oeperoByuika (Riparia riparia) (Ta6i. 1). MoXHO BbI-
IeJTUTh TPY BOJIHEI IIPWJIeTa BUIOB: allpeIbCKYIO (ITy-
HOYKa W cepasi BOpOHA); BOJHY MEPBOI TTOJTOBHHBI
Masl M BOJIHY KOHIIa Masi — TIepBOii MOJIOBUHbBI UIOHSI.
Bo BTOpYIO BOJIHY, C TTOSBIICHHEM BOIHI (3a0EPETOB)
Ha O0OM U IIPEUMYIIECTBEHHO TTOJIOKUTEIBHBIX TEM-
rnepaTypax Bo3ayxa, IpWiIeTaloT IepBble poraThie XKa-
BopoHKU (Eremophila alpestris) n 6eJible TPSICOTY3KU.
[Mpy HaMYMKM MPOTAIIMH Ha TIOJNSHAX, B paHHE- U
CcpelHeBeCeHHeE TOAbl HAUMHAJICS TPUJIET PSIOMHHU -
KOB, TPOCTHUKOBBIX OBCSIHOK, OpKOB (Fringilla mon-
tifringilla). B ronbl ¢ mo3aHEN BECHOI 3TOM BOJHBI HE
ObLI0, OHa OOBEIUHSLIACH C TIOC/IeIHei, OCHOBHOI
BOJIHOI mpwiieTa. HaumHaeTcs 3Ta BoJTHAa MAaCCOBBIM
(He eXerogHbIM) MPUJIETOM TaeXXHBIX YE€YETOK, a 3a-
KaH4YMBaeTCs, KaK y>Xe YIIOMUHAJIOCh BhIIIE, Tal0B-
KaMH, OeperoByIIKaMH, KaMBIIIIeBKaMH-0apcydKa-
mu. OIyKTyarus CpOKOB Hayaja MpuieTa CHIHHO
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Tab6muua 1. Cpoku Havana nipwieta ntull B Huxxuxee [1puo6we 1 ux tpenas! B iepuon ¢ 1971 o 2015 rr.
IlepBbie naThl Tlokazarenu auHeiiHOI perpeccun
Bun, Yucno, ner npuieTa, lim
(cpenHsad nata) HAKJIOH r P

Eremophila alpestris 28 1.05-30.05 0.037 0.055 0.780
(18.05)

Anthus pratensis 26 3.05—14.06 —0.397 —0.425 0.030%*
(21.05)

Anthus cervinus 21 17.05—12.06 —0.278 —0.332 0.142
(26.05)

Motacilla flava 22 19.05—11.06 —0.354 —0.472 0.023*
(31.05)

Motacilla alba 42 4.05-2.06 —0.055 —0.091 0.566
(12.05)

Corvus cornix 42 30.03—18.04 —0.124 —0.325 0.035*
(7.04)

Phylloscopus trochilus 29 18.05—-9.06 —0.141 —0.297 0.111
(26.05)

Phylloscopus collybita 17 22.05—15.06 —0.275 —0.566 0.018*
(2.06)

Phylloscopus borealis 27 26.05—13.06 0.023 0.072 0.720
(7.06)

Luscinia svecica 27 6.05—7.06 —0.106 —0.163 0.415
(27.05)

Turdus pilaris 26 5.05—1.06 —0.236 —0.349 0.080
(19.05)

Turdus iliacus 32 11.05—6.06 —0.248 —0.360 0.043*
(21.05)

Emberiza schoeniclus 21 3.05—-7.06 —0.389 —0.319 0.159
(12.05)

Emberiza pusilla 29 14.05—-7.06 —0.255 —0.418 0.024*
(26.05)

Calcarius lapponicus 23 18.05—10.06 —0.186 —0.355 0.097
(26.05)

Plectrophenax nivalis 39 24.03—2.05 0.444 0.593 0.0001***
(7.04)

ITpumevanus. YpoBeHb 3HauuMoctu npu * P < 0.05, ** P < (.01, *** P <0.001.

BbIpaxkeHa, oHa coctaBisieT 20—40 cyT (Tabia. 1) u He
MEHBIIIE, 9eM B YMEPEHHBIX ITNPOTaX, HAIIpUMep, Ha
IOxnoMm Ypane (Cokonos, I'opauenko, 2008).

Panee ITacxanbnblit (2002) mist cepoii BOPOHHI,
JIYTOBOTO KOHBKa (Anthus pratensis), 6eJ10i1 TPSICOTY3-
KU, 6enodposuka (Turdus iliacus), BecHuuku (Phyllo-
scopus trochilus) 1 10pKa IoKa3aJjl 10CTOBEPHEBII1 OTpU-
aTeJIbHBIN TpeH I Hadaja npuieTta B Himkaee [1pno-
obe 3a mepuon ¢ 1970—2002 rr. Hamm maHHbIE 3a
HECKOJIBKO OOJIBIINIA Psif JIeT, B 1IEJIOM, IOATBEPIAN -
JIM TEHASHIIUIO CMEIIeHHSI CPOKOB MPUJIETa STUX BU-
JI0B Ha OoJjiee paHHUe AaThl (Tada. 1). JlocToBepHBIit
OTpUMLATEJbHBIA TPEH HAWIEH [UISI CEPOM BOPOHHI,
JIYTOBOTO KOHBKa, XXEJITON TPSICOTY3KU, 0eJ100pOBH-
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Ka, OBCSTHKM-KPOIIKHM Y TeHbKOBKH. J1JI1 OCTaIbHBIX
BUIOB, KpOMe ITYHOUKH, pOraToOro KaBOPOHKA U Ta-
JIOBKU, XapaKTEPHO HEIOCTOBEPHOE CMEIICHUE TIPU-
JIeTa Ha paHHUE JaThl. Y nociaeqHuX (IIyHO4YKa, pora-
TBII 3JKABOPOHOK, TAJIOBKA) TPEHIBI OJOXUTEIbHbIC,
IIpUYEM Y IIYHOUKHM OHU BHICOKO JOCTOBEPHBLIC, CBU-
JIeTeIbCTBYIOIINE O CMEIIICHNU CPOKOB Havajia Ipu-
JieTa Ha OoJjiee mo3gHue AaThl. s poraToro Xaso-
pOHKa, KaK MBI paHee yKa3bIBau (PbhDKaHOBCKMUIA,
2015), B 1970—1980-¢ rr. MaccoBbIil IpoJIET HAOIIO-
Jlajics 40 JIeoX0oAa U MTHTEHCUBHOI'O TastHUSI CHera Ha
IJIaKope, B HACTOIIIEE K€ BpeMsI 3KaBOPOHKU HEPE/I -
KO JIETST 3HAUYUTEIbHO TTO3IHEe, Hall CBOOOIHOM OTO
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JIbIa PEKOW M JIMIIIEHHOM cHera TyHapoi. [Tpnier Ta-
JIOBKM U3MEHMJICSI HE3HAUUTEJIBHO.

Ha IOxxHoM Ypasie maTel Hayaia mpujieTa BOpo-
ObMHBIX B mepuon 1971—2005 rr. He M3MEHWINUCH
(CokonoB, I'opmuenko, 2008). ABTOpHI OTMETWIN
SIBHOE TIPOTUBOpEUMre MeXAY JaHHBIMU 110 MibMeH-
CKOMY 3allOBEOHUKY M JIOCTOBEPHBIMHM TAHHBEIMU O
OoJjiee paHHEM IIpUJIETe MHOTMX BUIOB B 3amamHyIO
Espony u I1pubantuky Bo Bropoii rojioBuHe 20 Beka
(Peintinger, Schuster, 2005; Hiippop, Hiippop, 2005;
Cokogos, 2006). [To MHEH1IO aBTOPOB, 3TO CBI3aHO
¢ TeM, 4yTo Ha FOxxHOM ¥Ypajie B yKazaHHbIE€ TObI HE
HaOJII0JAJIOCh IOTEIJICHUSI KJIMMaTa B alIpesie U Mae,
KoTaa mpujieTacT OOJBIIMHCTBO BUIOB nTtull. Ha ce-
Bepe EBpombl Takke OTMEYEHO, UTO NAJIbHUE MMU-
IPaHThBI, 3UMYyOILIINE B A(ppUKe, B MEHBIIIEH CTETIEHU
cpearupoBajid Ha IIOTEIUICHMWE KIMMaTa, 4eM MU-
rpaHThl U3 FOxHoii EBponsbl (Saino et al., 2015). I'o-
nmoBatuH u IlacxanpHbiii (Golovatin, Paskhalny,
2003) cuuraloT, 4TO Y BUIOB, OOMTAIONINX HA CEBEPE
Cy0apKTUKHU, T.e. HACTOSIIIMX CEBEpsiH, CABUTA B
CTOpPOHY 0oJjiee paHHEro IIpuJieTa He IPOMCXOMUT,
9TO OOJIBIIIE OTHOCUTCS K BHAAM, IIPOHUKAIOIINM B
3TOT peruoH ¢ ora. CorjaacHoO HalllUM JaHHBIM, J0-
CTOBEpPHOE CMeEIllleHUEe CPOKOB MpuUJieTa Ha paHHUE
JIaThl, NEUCTBUTEIbHO, OOJIee XapaKTepHO IJIsI IIpO-
HUKAIOIIMX BUIAOB, a HE JJIsI CBSI3aHHBIX ITPOMCXOXK-
neHueM ¢ CybapkTukoii (Tadi. 1). [Ipuuem nanbHue
MUTPAHTHI (BECHMYKA, TaJJOBKA, BapaKyIllKa) B MEHb-
el CTETIEHU cpearupoBajiv Ha TOTeTlJIeHue KIuMa-
Ta B CybapKTuke, Hexeau MurpaHTol u3 KOxHoit EB-
pOIbI, O 4YeM CBHACTCIILCTBYIOT HEIOCTOBEPHBIE
TPEeHIbl CPOKOB Havajla mpujieTa 3TUX BUIOB B Halll
paiioH uccienoBanus (TabJ. 1).

Hamm u mutepatypHbie nanHbie (Benrepos, 2015;
3axapoB, 2016) MOKa3bIBAIOT, YTO MPAKTUYCCKU IIJISI
BCEX M3YYECHHBIX BUIOB NTULl yMEPEHHBIX U BBICOKUX
IIMPOT IMHAMMKA CPOKOB Hadaja MUIPalli HOCUT
CJIOXXHBIN HEJIMHEMHBIN XapaKTep XapakKTepu3ylola-
SICSl CMEHOM nmoabeMoB U c1agoB. C 1Ie/Iblo CriIaXu-
BaHUSI CIIy9aliHBIX KOJICOAHU 1 BBISIBJICHUSI HAan0O-
Jiee OOIIMX TEHASHIIMM B psiaax BpeMeHHOM TNHAMM -
KW/ TPaJMLIMOHHO NMPUMEHSIETCS METO/, CKOJIb3SIIIei
cpenHeli. Mbl MCIIOJB30BaIM CKOJIL3SIINE CPEIHUE
10 CeMU 3HaYeHUsIM 11 rreproga 1975—2005 rT., Ko-
IJla peTMCTPUPOBAIM HavyayIo IpUjIeTa BCeX aHaIU3M-
PYEMEIX BUIIOB.

Ilo crnaxkeHHBIM psiTaM OUHAMUWKU TIPUIETa ObLT
MIPOBeAeH KJ1acTepHbIit aHanu3 (puc. 2). B pe3ynbra-
T€ BBISIBJICHO TPU TPYIINBI NTULL, CXOAHBIX IO AWHA-
MuKe npuieTa. [lepBast Tpynna BKIIOYAaeT CEpPyIo
BOPOHY, JIyTOBOTO KOHBKA, XEJITYIO TPSICOTY3KY,
BECHUUKY, 0eJ100pOBUKa, OBCSIHKY-KPOIIIKY, TPOCT-
HUKOBYIO OBCSIHKY M ITomopoxHuka (puc. 3a, 36).
OHa otrinyaeTcss OOJNBIIMM CXOACTBOM ITMHAMMKU
npuieta. BHavane, B mepuon ¢ 1975 mo 1990 rr., Ha-
Gomalicst pe3Kuii Iepexo K 6ojiee paHHUM CpOKaM
MpuJjeTa, 3aTeM HaMeTHUJICs Tepexol K 6ojee Mmo3/-
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HUM CpOKaM, IT03Xe HAyaJiCs TMOBTOPHBINA Mepexo.
Ha OoJiee paHHME JIaThl, Y OOJIBLLIMHCTBA BUIOB J0O-
CTaTOYHO Pe3KUii. Y IMOJOPOKHUKA BBISBJIEH OMNepe-
KaIOIIil CIBUT Ha HECKOJIBKO JIET B CTOPOHY OoJiee
paHHUX JIaT, TI0 CPaBHEHUIO ¢ BOPOHOM 1 OCTAJIbHbI-
MU BUAAMMU.

Btopas rpyria BKioyaeT KpacCHO3000T0 KOHbKA,
TEHBKOBKY, TAJIOBKY, BapaKyIlKy, pSIOMHHUKA U I0p-
Ka (puc. 368). Y Bcex aTux BUI0B 10 1990-X IT. cCpoku
MpujieTa KoJiedoaIch OKOJIO OAHOIO YPOBHSI, C OOJIb-
IIMM WJIM MEHBIIMM pa3MaxoM, HO 3aTeM Pe3KO cMe-
CTUJINCH K O0JIee paHHMM JaTaM 1 HadaIu KojieoaThb-
cs1 BOJIM3U HOBOTO ypOBHsI. Bo MHOrMX ciydasix Ha-
OrodaeTCcs MOpasuTelIbHOE COBITaJcHUE ITMKOB U
CIIaIOB 1 3TO MPUTOM, YTO Ha PUCYHKAaX IIpUBEIcHA
CKOJIB3SI1IIasl CPEIHSISI, KOTOpasi HUBEJIUPYET MpsIMble
MoKasaresu.

Tpetbst rpynia oObeAUHSIET OEIYI0 TPSICOTY3KY,
IMyHOYKY M pOraToro >KaBOPOHKa, OHA XapaKTepH3y-
eTcsl BHayajie pe3KUM TIepexXomIoM K Oojiee paHHUM
cpokaM rmpuiieta B KoHIe 1970-x IT., 3aTeM mepexo-
JIoM K O6oJtee mmo3gHUM nataM (puc. 3e). JdanbHeiinas
IWHAMWKA Y BUIOB 3TOM TPYIIITHI HECKOJIBKO pasiiv-
yaeTcs, CMellleHUe K 6oJiee TTO3AHMM AaTaM BbIpake-
HO y HUX B pa3Hoii cterieHu. B cepenune 1990-x y Bu-
OB 3TOI TPYIIIBI TaKKe HAOIIOHAICS HEOOIBINOM
repexoi K paHHUM CpOKaMm TIpUIeTa.

OO01Ien3BEeCTHO, YTO CPOKH MpUJIeTa IITUIL B yMe-
pEHHBIE M BBICOKHE IIUPOTHI 3aBUCSIT OT MOTOAHBIX
YCIIOBHII BeCHBL. B03MOXHO, CXOOCTBO IMHAMUK
TpuJieTa OTACIBHBIX BUIOB B CyO0apKTUKY CBSI3aHO
HEe C TeMIlepaTypoil Bo3dyxa HEMOCPEIACTBEHHO B
Huxuem I1puobbe, a ¢ MEeTEOpOIOrMYeCKUMMU YCIIO-
BUSIMM Ha TpacCe BeCeHHEl MUIpalliy 3TUX BUIOB,
YTO HE MO3BOJISIET UCKIIOUMNTD IeMCTBUS APYTUX (paKk-
TOPOB, BIIMSIOIINX HA CPOKM Havajla IpUIeTa ITUIL B
3anoJsipbe.

Biusinne riio0ajbHBIX KIMMATHYECKUX (PAKTOPOB
HA CPOKHU NPUJICTA NITHUIL

I1pu n3yyeHNM BIUSIHUS 3MMHE-BECEHHETO KJIM-
marta B 3ananHoii EBpone nm CeBepHoii Adpuke Ha
cpoku mpuiieta nitull Ha Kypiickyio kocy bantuii-
CKOI'0 MOpsI ObLj1a BBISIBJIEHA 3HAYMMASI CBSI3b CPOKOB
MUTPALIIM HEKOTOPBHIX BOPOOBMHBIX BUIOB C MOTOd-
HbeIM nHIeKcoM NAO (Cokoios, 2006), 4TO, YIUTHI-
Bast OJIM30CTh KOCHI K ATIAaHTUYECKOMY OKeaHy, He
ynuButeabHO. OpgHako Coxkonos (2010), nmpoaHaau-
3upoBaB onnyonrukoBaHHbIe [TacxanbsHbiM (2002) cpo-
K1 Havaja npwieta ntul B HuckHee IlpuoGbe 3a
1970—2002 rr., BBISIBWJI 3HAYMMYIO KOPPEISIIIMOH-
HYI0 CBsI3b MHAeKca NAO ¢ HavajoMm Ipuiera y ce-
poit BOPOHEI U MTEHOUYKU-BECHUYKHU, OJIU3KYIO K IO-
CTOBEPHOCTH Y JIYTOBOTO KOHbKA, M OTCYTCTBUE CBSI-
31 y Oenoil Tpsicory3ku, Oeqo0poBHKa W IOpKa.
ITockonbKy MBI MMeeM Oosiee OJIMHHBIA PSI JIeT U
OoJbIIIee YMCJIO BUJIOB, BCe MaTepuaiabl ObLIN Mepe-
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C. cornix
C. lapponicus
A. pratensis

E. pusilla
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E. schoeniclus
Ph. trochilus
T iliacus

M. flava

A. cervinus

F. montifringilla

T. pilaris
Ph. collybita
Ph. borealis

L. svecica
M. alba
E. alpestris

Pl. nivalis

E———
7
]7
}
B
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1
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Linkage distance

Puc. 2. IennporpaMmma cXoICTBa BUIOB 110 TMHAMUKE IaT IIpujieTa (Mepa cXoAacTBa — KoadduumneHT Koppesuuu [IupcoHa,

Ccroco6 00bEIMHEHMST — TTOJTHOE TIPUCOSIMHEHME ).

CYNTAHBI 3aHOBO C TeM € CpPeIHHMM, 3a SHBapb—
MapT, 3HaueHneM nHiIekc NAQO. B HamnreMm ciryyae mo-
croBepHas cBsa3b NAO ¢ maTaMu Hayaja IpujeTa 3a
1971-2015 rr. nmo Ilupcony u CriupMeHy HaiineHa
IJIST CepOM BOPOHBI, JOCTATOYHO BBICOKAsI, HO HE 0~
CTOBEpHasl o 000MM ToKa3aTeIsIM KOPPEIsILuu, 1JIsT
JIyTOBOTO KOHBKA, OBCSHKU-KPOIIIKH, pOraToro Xa-
BOPOHKA, ¥ HE TOCTOBEPHAsI TI0 OJJHOMY ITOKAa3aTeio
JUIST KEJITOM M OeJIo TPsSICOry30K, KpacHO3000Tro
KOHBbKA 1 TEHBKOBKM (Ta6:1. 2). JIJ11 ocTaJabHBIX pac-
CMOTPEHHBIX BUIOB KOPPEJISIINSI OTCYTCTBYET.

B Ta6. 2 pencrasieHbl TAKXKe KOPPEISLIAN UH-
nmekca NAO u TpeHIOB CIJTaKeHHBIX AT IpujeTa.
B aToM ciyyae Koppessiiuu TOCTOBEPHBI ISl OOJIb-
IIMHCTBA IIPOaHaJIN3UPOBAaHHBIX BUIOB, 3UMYIOIINX
Kak B Adpuke n IOxHoit EBpone, Tak m B A3un.
Y yacTu BUIIOB BBISIBJIEHA OTpULIaTeIbHAsSI KOPPEsi-
Ysi, Y 4aCTHU MOJOoXUTelIbHasl. JJlocToBepHast OTpH-
aTejabHasl KOppesslus XxapaKTepHa IS BUIOB (ce-
pasi BOpOHa, JIYTOBOM KOHEK, XKeJTasl TpsICOTy3Ka,
BeCHMYKA, 0€J100pOBUK, IOPOK, KaMbIIIIeBasi OBCSIH-
Ka), 3MMYIOIIMX K IOry M Ioro-3amamy ot HinkHero
ITpuoObs (Tabi. 2). IIns BUIOB, 3UMYIOIIUX HA I0TO-
BOCTOKe (BapaKyllIKa 1 TaJJOBKa), XapaKTepHa I10JI0-
XKUTeabHas Koppesaius. Bo3aMoxHO, Ha I0oro-BOoCTO-
Ke, B MOHroJiny, 3UMYIOT U poraTbie >KaBOPOHKMU,
MOCKOJBKY OHM BXOHST B OIHY C TaJIOBKOI M Bapa-
KyLKoi rpyimry. OBCSIHKa-KpoIlKa, MMEIoIas OT-
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PUIIATETbHYIO KOPPESIINIO, TAKKe 3UMYET Ha I0ro-
BOCTOKE, XOTsI 110 Pe3yJIbTaTaM KJIaCTepHOTO aHaIi3a
BXOIUT B TPYMITy MUTPAHTOB C I0ro-3amnaga (puc. 2).

ITockonpky mHmekc NAO oTpaxaeT 3MMHE-Be-
ceHHMiI kaumat B CeBepHoii Adpuke u 3armagHoit
EBpomne, HUKaKoii CBSI3M 3TOr0O aTJIAaHTUYECKOIO MH-
JIeKca ¢ IMHAMUKOI npuieTa nTull B Ypaino-Cuoup-
CKUi1 perMOH BOOOIIIE HE JOJIKHO OBbITh, KaK He Hali-
JleHa Takast cBs3b 111 ntull FOxHoro Ypana (Coko-
JoB, 'opauenko, 2008). Ho nist Huknaero ITpuo6ss,
KaK o0KazajoCh, TakKasi KOppelsiiusl CYIIECTBYET
(Tab. 2). Bo3aM0OXHO, IpUYNHOM 3TOTO SIBJISICTCS TO,
YTO 3UMOM U BECHOM BCE XK€ MMEET MECTO 3aIlaaHbIi
MEPEeHOC TEIUILIX BO3AYILIHBIX MacC C ATJIAHTUYECKO-
ro okeaHa B 3TOT pernoH. COKOJIOB C COaBTOpaMu
(Sokolov et al., 2003) moka3anu HaJIU4YUe 3HAYUMOI
MOJIOXUTeNIbHOH cBsi3u nHAeKca NAO ¢ 3MMHUMHU U
BECEHHUMM (B MapTe) TeMIlepaTypaMH BO3dyXa Ha
TOYTH Bcelt Tepputopuun EBpasum BIuioth 10 OXOT-
ckoro mopsi. Kpome 3Toro, KimMaTUyecKue ycJio-
BUSsI, xapakTepusyemble nHIeKCoM NAO, B paiioHe
suMoBKHM IITnll B CeBepHoit Adpuke n KOxHoit EB-
poI1ie, MOTYT CYIIECTBEHHO BJIMSTH Ha CPOKM Haydajla
M TeMIIbl BeCeHHEll MUIpalliy OTULI, YTO HE MOXKET
HE OTpaXkaThCsl Ha BPEMEHMU IIpUjieTa UX B THE3IOBYIO
obsacth (Sokolov, Kosarev, 2003). BepositHO, TJO-
OaJlbHble M3MEHEHMUS KJIMMaTa B 3MMHE-BECCHHee
BpeMsi rojia MOTYT BIMSTH Ha CPOKU BECEHHETO MpU-
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Jatbl ipusieTa JlaTbl IpujieTa BOPOHBI

1 uroHBb ~ - 13 anp.
30 maii |- '“‘é {12 amnp.
= ——
28 Mmaii |- 7 4llanp.
26 Mmait |- —~1 l10anp.
24 mait |- 9 an
22 maii |- P:
20 maii |- -8 anp.
18 mait |- -7 amp.
16 mait |- {6 arp.
14 maii | -5 amp.
12 mait ! L ! 4 armip.
1970 1980 1990 2000 2010
0
JlaTel mpuyieTa
7 VIIOHB —
5 WIOHB |-
-3
3 UIOHB |- o4
1 uroHb |- -5
30 mait |- =8
28 mait -
26 mait |-
24 maii |-
22 maii |-
20 mait I
1970 1980 1990 2000 2010

Puc. 3. IluHaMuKa CriaxeHHBIX JaT MpWiIeTa ITULL IepBoii (a,
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JlaTel mputeTa

14 uioH
9 UIOH |
4 VI0H |
. -9
30 maii 7
25 maii —— 11
. - ]2
20 maii - I3
15 mait | —— 14
10 maii +
5 maii ! ! ! I
1970 1980 1990 2000 2010
[Jatbl npunera JlaTel mpujieTa MyHOUYKK
26 maii - 16 anp.
24 maid |- - 14 anp.
22 maii -
20 maif - - 12 anp.
18 maii - 10 amp.
16 maii - S an
14 maii + p-
12 mait + - 6 arp.
10 mait - —a_ ]5-4 amp.
8 mait +]7
6 Maii - +]6—2anp.
4 maii ! ! ! 31 mapt
1970 1980 1990 2000 2010

0), BTOpOI (8) u TpeTheli (e) rpynmn. / — BOpoHa, 2 — JIyroBoit

KOHEK, 3 — XeJTasi Tpsicory3ka, 4 — IMOIOPOXHUK, 5 — BeCHUYKA, 6 — 6eJIOOPOBUK, 7 — TPOCTHUKOBAsi OBCSIHKA, & — OBCSIHKA-
KpolllKa, 9 — KpacHO300bIi KOHEK, /0 — TajloBKa, /1 — TeHbKOBKa, 12 — Bapakylka, /3 — psasOuHHUK, /4 — 10poK, 15 — Oenast

Tpsicory3ka, /6 — myHouka, /7 — poraThlii }kaBOPOHOK.

JieTa BOPOOBMHBIX MTHUIL U B HAIIl pailoH MCCIIeI0Ba-
HUs1, pacnoyioxeHHbl B HuxxkHem [IproGwe.

BausiHue MeCTHBIX MOTOAHBIX (haKTOPOB
HA NMPUJIET NTHI

B kxauecTBe OCHOBHOTO (hakTOpa, BIUSIOIIETO Ha
cpoku mpwiera ntun B Cy0apKTWMKy U ApPKTHKY,
MPU3HAIOTCS KJIMMAaTUYeCKUEe U3MEHEHUs, CBI3aH-
Hble, MpeXae BCero, ¢ KojebaHUsIMU TeMIlepaTypbl
Bo3nyxa (YcmeHckuit, 1969). B Tta6n. 3 mpuBemneHbI
TeMIepaTypbl Bo3ayxa (TeMIlepaTypHbIe IIOPOTrU) B
paiioHe Halllero ucciaeaoBaHMs, MIPU KOTOPBIX HAYK-
Haetcs ipwiieT ntull. M3 Bcex ucciiemoBaHHBIX BUIOB
TOJIBKO 3K€JITast TPSICOTy3Ka M TaJloBKa BCeraa npuJie-
tanii B HuskHee [1probbe mpu MOJIOXKUTETbHOU TEM-
neparype Bo3ayxa. HacekoMmosinHble BUIIbI, TpUJIeTa-
IOLIME MPEUMYIIIECTBEHHO BO BTOPOi1 MOJIOBUHE Mas,
MOSIBJISIIOTCS] B HAIlIEM paiioHe MCCeT0BaHUSI OObIU-
HO TIpU TIOJIOXKUTEbHBIX TeMIIepaTypax, HO B FOJIbI C
TMO3IHEN BeCHOM (IIpW MOTEIJICHMM B KOHIIE Mast —

HayaJie UI0HS) — IIPU OTpUILIATEIbHBIX TEMIIEpaTypax.
Hab6moneHust moka3bsiBaloT, YTO MPU CPEIHECYTOU-
Holi Temmnepatype Bblllie —3°C, B ICHYIO MaJIOBETpe-
HYIO MIOTOAY, K CepeAuHEe ITHS BO3AYyX MPOTpeBaeTCs
JI0 TIOJIOXKUTEIbHBIX BEJIWYWH, YTO MOXKET CIIOCO0-
CTBOBATh HavYaJly MpUJIETa psiia BUIOB.

TeMneparypa Bo3nyxa B IepuoJ, Havalia mpujeTa
BCEX BUIOB IIOBBIIIAJIACH II0 MEpe IPUOIMKEHUS K
KOHIy aHaJIU3UpyeMoro BpeMeHHOro psma (1971—
2015 rr.), mapajieabHO POCTY CpeTHEMECSIYHBIX TEM-
nepatyp (puc. 1). MHorojeTHrue TpeHIbl MOBHIIIE-
HMSI TeMIIepaTyphl BO3IyXa B JIeHb IIpUJIeTa OKa3a-
JIUCh JTOCTOBEPHBI Wi 6 BUIOB (Tabi. 3). CBA3b Ke
CpEeTHECYTOYHOM TeMIlepaTyphbl BO3IyXa HEIOCpEI-
CTBEHHO B JIEHb IIpMJIeTa C JATOI IOSIBJIEHUSI OOJIb-
IIMHCTBA BUAOB BHIpaXkeHa cj1ad0 WM BOOOIIE OT-
cyTcTBYyeT. TOIBKO y KEITOM TPSICOTy3KM OOHAapyKe-
Ha [OCTOBEpHasi KOppeIsalus naT IIpuiIeTa C
TeMIepaTypoii Bo3myxa B IOeHb mpwiaera (Tadn. 4).
V cepoii BOpOHBHI, TYyTOBOI0 KOHBbKA, BapaKyIlIKU, Oe-
JIOOpOBUKa, pSIOMHHWKA, BECHUYKH, OBCIHKH-
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Ta6auma 2. CBs13b CPOKOB MpuUJIeTa MTULL (TIPSIMbIE U CTJIaXKEHHbIE JaThl) ¢ MHAEKCOM NAO

B Koadpdunmnent panropoii Koppenssuuu CrimpmMeHa Koadobunmnent koppensiiuu Iupcona
i MpsiMbI€ TaThI CIJTaXKeHHbBIE TaThl TpsIMbIE TAThI CIJIa)KEHHBIE NaThl
FE. alpestris 0.238 0.750%** 0.278 0.766%**
A. pratensis —0.289 —0.663%** —0.320 —0.717%**
A. cervinus —0.042 —0.158 —0.228 —0.128
M. flava —0.062 —0.385* —0.203 —0.430%*
M. alba —0.128 0.031 —0.215 0.060
C. cornix —0.439** —0.290 —0.438** —0.310*
Ph. trochilus —0.044 —0.523%* —0.171 —0.434*
Ph. collybita 0.278 0.099 0.140 0.033
Ph. borealis —0.079 0.410** —0.194 0.443*
L. svecica 0.097 0.404* 0.006 0.440*
T. pilaris 0.028 0.068 —0.020 0.095
T iliacus —0.020 —0.506%** —0.056 —0.417**
F montifringilla 0.013 —0.361* 0.030 —0.269
FE. schoeniclus —0.074 —0.719%** —0.162 —0.721%**
E. pusilla —0.267 —0.443* —0.268 —0.460**
C. lapponicus —0.093 0.127 —0.149 0.070
Pl nivalis 0.106 —0.021 0.058 —0.182

IIpumeuanus. YpoBeHb 3Hauumoctu npu * P < 0.05, ** P <0.01, *** P <0.001.

KPOILIKU U MOAOPOXHUKA BBISIBICHBI JOCTOBEPHbBIC
KOppeJsiliuM AaT Havaja MpuieTa ¢ TeMIepaTrypoii B
Mpeablaynye A8a Ui Tpu roaa. YeM aTo oObsiCHSIET-
csl, cKazaTb TpyaHo. Bpsig nmu B3pocibie NTUIIBI, KO-
TOpBHIE JIETAT 00bIYHO nepBbIMU (HoibHUK, 1975), py-
KOBOJICTBYIOTCSI TOTOTHOM CUTYalleid POIILIbIX JIET.
Bo3MoXHO, 3TO XapaKTepHO IIJIsl CEpbIX BOPOH, KOTO-
pble MPUJIeTAIOT AJISl y4acTHs B THE3JOBaHUU Ha BTO-
POI1 TOJ XKU3HU.

Temneparypa Bo3ayxa B IeHb IIpUJIeTa UCCIEAYyE-
MBIX BUIOB — OY€Hb M3MEHUYMBAs BEJIMYMHA B YCJIO-
Busix Cybapktuku. KpaTkoBpeMeHHBIE MOIBEMBI U
craabl TeMIepaTypbl MOTYT U HE OKa3bIBaTh CYIIIE-
CTBEHHOTO BIMSIHMS Ha IIpujieT ntull. bosbiiee 3Ha-
YyeHNe MMeeT OOIIMiA XOI BECHBI, KOTOPBIIA MOXHO
OXapakTepM30BaTh CPEIHMMM TeMIepaTypaMu 3a
onpeaelieHHbI repuo. B Tabi1. 4 mpeacraBiieHBI KO-
a¢dpumeHTH Koppensonn CnimpMeHa AaT IIpuieTa
NTULl U CpeTHEMECSYHBIX TeMIlepaTyp ¢ MapTa IO
uioHb. M3 Tabaunbl BUAHO, YTO AJIs1 OOJIBLIMHCTBA
BUIOB NTUI] UMEIOT MECTO 3HAYMMBbIE€ KOPPEJISILIMU CO
CpeIHMMHU TeMIlepaTypaMu Masl — Mecsia, Korma y
MOAABJISIIONIETO OOJBIIMHCTBA NTUL] HAOIIOIACTCS
npuwiIeT. Y IByX BUAOB, BOPOHBI 1 JKEJITOM TPSICOTY3-
KM, BBISIBJIEHBI KOPPEJSILIUM CO CPSIHUMM TeMIIEpa-
Typamu Mapra. I[IpakTudecku Bce 3TU KOPPEISILIN —
OTpUIIATEJIbHBIE, T.€. YEM BBIIIIE CPEIHIE TeMIIePaTypHhI,
TeM paHbllle HaOmomaeTcs mpuiet. s Tpex BUIOB,
IMIyHOYKM, TaJOBKA M POTaTOro >KaBOPOHKA, TaKMX
KOppelunii He oTMedeHo. s IIyHOUKM oTMedeHa
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MOJIOKUTEIbHASL KOPPEJSILUS CO CPETHUMU TeMIIe-
paTypaMU WIOHS: YeM BHIILIE TeMIIEPAaTypPhbl, TEM O3~
Ke ImpuiaeTaloT IIyHoukr. Ho myHoOuYKM mpujeTaloT B
ampeJse, U OCTaeTCsl HeMOHSITHBIM, KaK Ha HUX MOTYT
BJIVISITH TeMIepaTypbl UioHs. CKOpee BCETO, 3TO JIOXK-
Hast Koppesinus. Takke He IIOHSTHA CBI3b IPUIeTa-
IOLIEX B Mae XKEJNTOW TPSICOTY3KU C TeMIIEpaTypoi
MapTa. AHaJIOTUYHO ObLIM PacCUYMTAHbI KOPPEISIIUN
IUIST CTJIAXKEHHBIX PSIOB OMHAMUKW AT IIpUIeTa U
TeMIIepaTypHBIX JaHHBIX. YUCI0 JOCTOBEPHBIX KOP-
pENSILIMIA B 3TOM clIydae CyIIeCTBEHHO BO3POCIIO, O -
HAKO BHOBb TaKHe KOPpPEISIIUM ObBUIM OTMEYEHBI
MPEeUMYIIECTBEHHO ¢ TeMIIepaTypaMM Masi — Mecsilia
MIpUJIETa ITOJABJISIIOIIETO YKCIIa BUIOB OTHLIL. JIJIs my-
HOYKM OTMEUEHBI IIOJIOXUTEIbHBIE KOPPEISIIIUN C
TeMIlepaTypaMH arpesisi, Mast U MIOHS; IJ1sl TAJTIOBKU —
MMOJIOKUTENIbHEIE KOPpE/SIIUKM C TeMIlepaTypaMu
MapTa, 4TO TaKXKe He IIOHSTHO, KaK 1 B CIyJae C XKeJI-
TOM TPSICOTY3KOWM; IJIS1 pOraToOro XKaBOPOHKA Haije-
HEI TTOJIOXKUTEIbHbIE KOPPEIISILIUUA CO BCEMU MECSI1Ia-
Mn BecHBI. KoadduimeHT Koppensauny IJIsT CTia-
XKEHHBIX pPSIOOB OBIIM B OOJBIIMHCTBE CJIydacB
CYILIECTBEHHO HIKE, YeM JIJISI UICXOAHBIX JTaHHBIX. Ta-
KM o0Opa3oM, HamboJjiee BaXXHOE 3HAYSCHHE MMEIOT
HEMOCPEeACTBEHHO TeMIIepaTypbl B MeCsll MpUiIeTa
MITULL, HEXEJIM X MHOTOJICTHUM TPEHI.

B nonmune O6u, KaK M APYrUX JOJMHAX KPYITHBIX
CEBC€PHbLIX PCEK, TEKYIIMX B MEPpUIMOHAJIbHOM Ha-
IIpaBJ€HUM, MHTCIrpaJbHbIM KIIMMAaTUYCCKMUM ITIOKa-
3aTCJIEM ABJIAIOTCA CPOKHU ITPOXOoda JIbaa. T'onoBatuH
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Taoauna 3. MuHMMaIbHas, MaKCUMaJIbHAS U CpeaHsIsT TeMIiepatypa Bodmyxa (°C) B epBbIii IeHb ITpUjieTa IITUIL

Temneparypa (°C) TToxkasaTenu TMHENHHON perpeccun
Bun MpWIETa: MUH; MaKC (CpeIHsIsI) HAKIIOH r P

FE. alpestris —4.0; 15.1 (1.1) 0.123 0.297 0.132
A. pratensis —10.7; 17.2 (2.5) 0.186 0.377 0.070
A. cervinus —2.8;5.4(2.5) 0.070 0.273 0.258
M. flava 0.8; 6.8 (2.5) 0.091 0.611 0.003**
M. alba —8.8; 12.2 (0.3) 0.124 0.404 0.010%*
C. cornix —23.6; 5.6 (—8.9) 0.116 0.183 0.255
Ph. trochilus —3.6;12.2 (3.4) 0.118 0.396 0.025*
Ph. collybita —0.6; 7.8 (3.6) 0.061 0.333 0.163
Ph. borealis 0.8;21.5 (7.4) 0.112 0.290 0.127
L. svecica —1.8; 14.3 (3.1) 0.077 0.207 0.272
T. pilaris —8.5; 11.9 (1.3) 0.141 0.374 0.046*
T iliacus —1.6; 11.9 (2.5) 0.041 0.171 0.341
F montifringilla —2.8;10.3 (2.4) 0.034 0.014 0.542
FE. schoeniclus —3.6; 14.1 (3.1) 0.123 0.209 0.375
E. pusilla —5.9; 11.7 (2.5) 0.147 0.392 0.026*
C. lapponicus 10.9; 8.1 (1.0) 0.090 —0.029 0.896
PL nivalis —25.9;2.9 (-9.7) 0.199 0.336 0.049*

IIpumeuanus. YpoBeHb 3Hauumoctu npu * P < 0.05, ** P < (.01, *** P <0.001.

u IlacxanpHbiil (Golovatin, Paskhalny, 2003) otme-
YaJii BLICOKME 3HaYeHUs KO3(PPUILIMEHTOB KOPPEs-
UM OaT IIpujieTa 1 Jiemoxonaa Ha Iputoke HiokHeit
O6wu, p. Boiikap, BOMHO-00JIOTHBIX ITUILI, CBI3aHHBIX
C BOJOI1, 1 COBIIaJICHME CPOKOB IpUJjIeTa 1 JIEHOXOda
y npyrux BumoB. OTKpbITasg BoAa IIPUHOCUT TEILIO,
TeMIiepaTypa Bo3ayxa B HojuHe OOu IMOBHIIIAETCS,
IoCJIe 4Yero, Kak IpaBUJIO, HAYMHAETCS MAacCCOBBIN
IIPWJIET BOPOObEOOPa3HBIX NTUL], MUTPUPYIOIINX IO
oeperam. Koppenssuum Hayajga TIpuaeTa IIE€PBBIX
MpeaCcTaBUTENCH 00CYKIaeMbIX BUIOB HE BCEra BbI-
COKHeE, HO OHM ecTb (Taba. 5). CpaBHeHME 3HAYCHUIA
K03 PULIMEHTOB KOppeIsiiuii Ta0I. 4 1 5 ToKa3bIBaeT,
YTO BJIMSTHHUE CPEAHEMECSIYHBIX TEMIIEPaTyp BO3IyXa Ha
CPOKM Hayajia mpujieTa IITULL B HaIll paiioH UCCIIeI0Ba-
HMSI OOJIbIIIE, YeM BJIUSITHUE CPOKOB JIEIOXO/A.

dDoTonepuoanIecKe HHTEPBAJIbI CPOKOB
npujieTa mTHIl

Becennss murpanmsg OTHL IIPUXOIWTCS HA TY
YacTh T'OJOBOTO LIMKJIAa, KOTOpas KOHTPOJIUPYETCS
doTorepruoaMUECKOil peaklyeil Ha yBeJIIMYCHUE
nnauHbl gHA. CornacHo maHHBIM HockoBa 1 Primke-
Bu4 (2010), acbdexT yBeanumBaromieics mpoaoK-
TEJILHOCTU OHSI TPOSBISETCS B XapakKTEpHOM HeE
TOJBKO JIJIST KaXKIOTO BUIA, HO JaxKe A1 pa3HBIX MO~
BUJIOB UM IIOIYJISILMI, (pOTOIIEPUOINYECKOM UHTEP-
Bajle MUTPAlIMOHHOM akTUBHOCTU. CylllecTBOBaHME
HMKHUX W BEPXHHUX TTOPOTOB (POTOIIEPUOINIECKOTO

WHTepBaja, M0 MHEHUIO 3TUX aBTOPOB, MOXKET BJIM-
SIThb HA BpeMsl OKOHUYaHUsI BeCEHHEeil MUTpalluu y BU-
JIOB, THE3OSIINUXCS B YMEPEHHBIX IIUPoTax. OcoOeH-
HOCTbIO MpoThl [losgpHOro Kpyra, rime HaxOIUTCS
paiioH HaIllero MCCIAEOOBaHUS, SIBISIETCSI OBICTPO
pacTylmuii AeHb, oT 0 4 COJTHEUHOTO CUSTHUS B TIEPUO/T
3MMHET0 COJHLIECTOSHUS 10 24 4 B MEPUOI, JIETHETO
coyHuecTossHUsI. Hambosiee paHHMIT MUIpaHT, Iy-
HOYKa, BcTpeueH B T. JIabbitHanTu (24.03) mipu Mu-
HUMaJIbHOM gHe — 12 9 40 MUH COJTHEYHOTO CUSTHUS,
repBasi perucTpalusi cepoil BOPOHBI TpUIIJIaCh Ha
30 mapra, npu 13 4 24 MuH. B roabl ¢ HauboJiee 1mo3-
HUM HavyaJIOM NpujieTa IIYHOYKY NOSIBIJIMCH IpH 17 4
34 muH (2.05), BopoHBl — 1ipu 15 94 45 mun (18.04)
COJIHEYHOIO custHus. IIpuier Apyrux cpemHux u
JaJIbHUX MUTPAHTOB HAUMHAETCS TIpU OeJIbIX HOYaXx B
MEePBOi1 TIOJJOBUHE Masl U TIPU COJHEYHBIX HOUaX BO
BTOpOI1 IIOJIOBUHE Masi—Hadaje MIOHS. MacCoBbIi
MPWIET MPAaKTUIECKN BCEX CEBEPHBIX BOPOOBMHBIX,
3a MUCKJIIOYEHUEM BOPOHbBI U IIYHOYKH, UMEET MECTO
BO BTOPOI ITOJIOBUHE Masi — HayaJjle UIoHs Mpu 24-4ya-
coBoM JHe. TakuM obpa3om, BepxHero rmopora ¢poTto-
MIEpUOANYECKOIO MHTEpBajla OKOHYAHUSI BeCEHHEM
MUTpaLIMM Yy CEBEPHBIX NTUIL He cyllecTByeT. Huk-
Hue (GoTOoINeproaMIeCKre MOPOTU Y UCCIEAOBAHHBIX
BUIOB pasHbie (Tabu. 6). Cineayer oOpaTUThL BHUMA-
HUE Ha OTCYTCTBME perucTpaluili mpujera MepBbIX
IITUILI, 32 UICKJIIOYEHUEM BOPOHBI 1 IIYHOUKM, PaHbIIIE
Havasia Masi ¥ IIPOAOJKUTEIIBHOCTH JHSI MeHbIe 17 4
30 muH. [Ipu TOM BO BTOpOIi MMOJIOBUHE aIIpesisi B
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Taoauua 4. CBs3b 1aThl Havala MpWieTa NTUILL ¢ TeMItepatypoii Bosayxa (7, °C) B IeHb IIpujieTa U CpeaIHEeMECTIHBIMU

TeMnepaTypaMu
Koaddunuenr koppensunu CnupmeHa
Bun T °C B neHb npuiieTa -

Mapt arnpeJib Mait WIOHb
E. alpestris 0.231 0.115 0.084 —0.241 0.092
A. pratensis —0.047 —0.079 —0.248 —0.747%** —0.332
A. cervinus 0.088 —0.080 —0.323 —0.733%** —0.379
M. flava —0.553* —0.579** —0.070 —0.324 —-0.279
M. alba —0.040 0.061 —0.290 —0.55]%** —0.317*
C. cornix —0.266 —0.377* —0.248 —0.106 —0.104
Ph. trochilus —0.322 —0.195 —0.110 —0.775%** —0.079
Ph. borealis —0.006 —0.081 —0.187 —-0.219 —0.370
Ph. collybita —0.099 0.304 0.024 —0.499* —0.419
L. svecica —0.149 —0.032 —0.182 —0.548** —0.216
T. pilaris —0.213 —0.008 —0.624%** —0.776%*** —0.427*
T iliacus 0.075 —0.034 —0.283 —0.882%** —0.229
F. montifringilla —0.089 0.033 —0.131 —0.656*** —0.122
E. schoeniclus —0.305 0.041 —0.367 —0.722%** —0.261
E. pusilla 0.088 —0.224 —0.066 —0.485%* —0.221
C. lapponicus 0.111 —0.177 —0.190 —0.589** —0.364
PL nivalis 0.148 —0.001 —0.006 0.079 0.392*

IMpumeuanusi. YpoBeHb 3HauuMoctu 1ipu * P < 0.05, ** P < (.01, *** P <0.001.

Tab6auma 5. CBs3b CpOKOB Havasia npusiera nTull B 1oauHy HvkHeit O6u ¢ natoit 1emoxona Ha p. O6b Ha ctBope T. Cajnexap

Bun Koadpdunment koppensiinu CrimpMeHa Bun Koadpdunment koppensiiuu CrimpMeHa
E. alpestris 0.083 L. svecica 0.430*
A. pratensis 0.493* T. pilaris 0.705%**
A. cervinus 0.527* T iliacus 0.671%**
M. flava 0.264 FE montifringilla 0.371
M. alba 0.611%** E. schoeniclus 0.605**
C. cornix 0.275 E. pusilla 0.259
Ph. trochilus 0.500%* C. lapponicus 0.399
Ph. collybita 0.386 Pl nivalis —0.040
Ph. borealis 0.317

IMpumeuanusi. YpoBeHb 3HauuMoctu 1ipu * P < 0.05, ** P < (.01, *** P <0.001.

1977, 1982, 1990, 1991 u 2007 rr. ripeobiaamanu 10-
CTaTOYHO TeIUIble JHU (TeMIlepaTypa IIOJHUMAJIach
1o 11.7°C), B TpeThbeii neKaie arpesist CHEer B HaceJIeH-
HBIX ITYHKTaxX ¥ Ha TYHAPOBBIX y4yacTKax IJIaKopa COo-
IeJl MOJHOCTBhIO, CpedHeaeKaaHas TeMmIlepaTypa B
3TU rogkl ObL1a 6;113Ka K HyIto (oT —2 no 1.7°C), on-
HaKoO mpujeTa OOJBIIMHCTBA BUIOB He HAOJIONAJIN.
IMo-Bumumomy, o1 TiprieTa Ha mmpoTy TloasgpHoro
Kpyra OCHOBHOI1 Macce BUIOB IOMUMO TeMIIepaTyp-
HOTIO IIOpora cJIeAyeT IPeo0JIeTh ¥ CBOM (DOTOIIEPH -
onuydeckuit mopor. T.e. ceBepHbIe MOMYJISIIUU, BUIW-
MO, UMEIOT (POTOIIEPUOANIECKIE TTOPOTH IJIsI OKOH-
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YaHUS BECEHHETO MUTPAIIMOHHOTO COCTOSTHHSI.
B ceBepHyI0O Taiiry 5T TITHIIBI IPUJIETAIOT paHBIIE,
1pu 60jiee KOPOTKOM JHE, YTO AAaeT OCHOBaHUE TIpe/l-
ToJIaraTh OoINpeAeICHHYIO CTyIIeHIaTOCTh (hOTOIIepr-
OIMYECKUX MHTEPBAJIOB BECEHHE MUTpaIIiM, CKOP-
peTUPOBAHHYIO C IUPOTO. OTMETUM, YTO K BEIBOIY
O CYIIIECTBOBAaHWM Y BUIOB 1 MOMYJISILIUI (hoTOTIepUr-
OIMYECKUX MHTEPBAJIOB, B IIpeaeaXx KOTOPhIX (DYHK-
MUOHUPYIOT 3JEMEHTHI TOIOBOTO ITMKJIa, K HACTOSI-
IeMy BpeMeHW MNPUILIA U OpPYrue KCCIeTOBATEIN
(I'Bunnep, 1984; Helm et al., 2009; HockoB, Peimke-
Buu, 2010; Cokoos, LIBeii, 2016).
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Pazymeercs, 1Ist ITHUIL BaXKHO HE CAMO COJIHEUHOE
CUSTHUE, a CBETOBOI ICHb OTIpeie/IeHHOM MTPOI0IKI-
TEJILHOCTH, B CEpearHE Masl B JIECOTYHIIPE 3a CUET pe-
dpaKIIM CBETOBOM JIEHb CTAHOBUTCS “IIONSIPHBIM .
B terible BeCHBI ITULIBI JIETAT JOCTATOYHO aKTUBHO
IIpU UIMHE COJHEYHOIro HHSI, MpeBBIIaIIeii 18 4
cBeTa. B 1mo3gHMe BeCHBI B JICCOTYHApPE TIPUIIET 60JIb-
IIMHCTBA BUIOB HAUMHAETCS U MPOTEKAeT MPU COJI-
HEYHBIX HoYaX, B TyHIpax CpemHero SImana (68°—
70° c.11.) TIpuIeT BCceX NTULl, KpOMe IMYHOUEK, He3a-
BHUCUMO OT KJIMMATUUYECKUX YCJIOBUM TTPOUCXOIUT B
YCJIOBHSIX He 3aXOISIIEro COJIHIA.

Biusinue 1aJbHOCTH MUrpanu
Ha CPOKM IIPUJIETA NITUIL

Ha ceBep 3anagHoit Cubupu 1yl y9acTusl B pas-
MHOXEHUHU MPWIETAIOT NTULBI, 3MMOBABIIUE B pa3-
HbIX pernoHax, ot FOro-BocTouHoit A3um no 3amnas-
Hoit EBporiel 1 ADpuKH, OT TPOTTMKOB 110 TaiiTu. Be-
POSITHBIE paliOHBI 3WMMOBKHM pPAcCMaTPWBAINCh B
MpeabIayX pa3aenax. JJmuHy MUTPallMOHHOTO My-
TH MBI ONpENeNIsIN TIPSIMOI JIMHUEN Ha Tiobyce.
B mmpupone MUTpalmMOHHBIN IIyTh, €CTECTBEHHO,
0oJIbllle, TOCKOJBKY TITUIIBI BBIHYKISHBI OTHOATh
pasHoro pona (pusndecKue mperpaiabl B BUIE MOPEi,
TOPHBIX XpeOTOB U T.IT. B pe3ynbrare aHaim3a HaMHu
Oblj1a BBISIBJICHA JOCTOBEPHAasl MOJOXUTEIbHAs KOp-
peJIns cpeaHel maTel Hadala IpujeTa BUIa B HaIIT
paiioH MUcclIenoBaHUS C IUTMHOM eT0 MUTPAIIMOHHOTO
nytu (r = 0.71, p = 0.001): yem WIMHHee ObLJIa Tpacca
MUTPAIIAN, TEM TTO3Ke TTOSTBIISUINCH TITUIIEL.

HNepapxus dpakropos,
BJIMSAIONIMX HA CPOKH NMPHUJIETA NTHIL]

Cpenu ¢akTopoB, paCCMOTPEHHBIX HAMU, MOXKHO
BBIJIEJIUTH KAK OTHOCUTEILHO MOCTOSIHHBIE (DAKTOPHI
(paifoH 3UMOBKM U JJIMHA MUTPALIMOHHOIO ITYyTH),
Tak 1 nepeMeHHbIe (MHIeKC NAO, cpeqHeMeCsTIHbIE
TeMIIepaTyphl, 1aThl Jegoxona). UMeHHO mmocaeaHss
rpyrna (akTopoB, Kak IoKa3ajl aHaJlu3, CYILIeCTBeH-
HBIM 00pa30M BIIUSIET HA JAThI IIPUJIETa MITULL, OITpe-
nensiss ux pasopoc. ITockoibpKy IIsi MHOTHX BHWIIOB
BBISIBJIEHBI KOPPEJISLIMY JaT IpujieTa ¢ HECKOJILKUMU
daxkTopaMu, BCTaeT 3aKOHOMEPHBII BOIIPOC — KaKue
U3 HUX SBJISIIOTCSI Hamboiee 3HaYMMbIMU? OTBET Ha
HEro MOXHO HaliTu, IIPOCTO CpaBHUBAsI KOI(PPULIM-
€HTBI KOppesiuu Mexay coboit. HanGosee BbICOKO
JIOCTOBEPHBIE U3 HUX — KOPPEISILUU CO CPEOAHUMU
TeMIepaTtypaMu Mast (Ta6u. 4). Ho, ITOCKOJIbKY KJIu-
MaTU4YecKue (PaKTOPhI YaCTO CBSI3aHbI MEXKIY COOOIA,
IIJISI OLIEHKY BJWSTHUS KaXKA0TO U3 HUX MbI UCTIOJIb30-
BaJli MHOTOMEPHBIE METOIbl OOpabOTKM ITaHHBIX
(METO/ TJIABHBIX KOMIIOHEHT), MO3BOJIIONINE Oy~
YUTh KaK OOIIYI0 KapTUHY, TaK U OIPEAEIUTh OT-
JIeIbHBIN BKJIAg B Hee Kaxmoro dakropa (puc. 4).
B xauecTBe OCHOBHBIX IEPEMEHHbIX, (DOPMUPYIOIIAX
dakTOpHYIO CTPYKTYpY, ObLIM B3SITHI JaThl IIpUJICTA
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Tabmuma 6. HuxkHue moporu mpomoJKMTETbHOCTH THSI
(4: MMH) B MepUOJ Hayajia MpujeTa NTUIl Ha IIUPOTY
TTonsipHOTO Kpyra

Bun JnuHa nHs Bun JnuHa nHS

C. cornix 13:24 Ph. collybita 19:31
A. pratensis 18:06 L. svecica 18:06
A. cervinus 19:31 T pilaris 17:58
M. flava 20:08 T. iliacus 18:47
M. alba 17:50 E. schoeniclus 17:42
PL. nivalis 12:40 FE montifringilla 17:42
C. lapponicus 20:00 E. pusilla 18:14
Ph. trochilus 20:00 E. alpestris 17:26
Ph. borealis 21:43

ntul. KimmMatnyeckme GaKkTophl NCITONb30BAINCH B
Ka4eCTBE BCIIOMOTATEJIbHBIX ITePEMEHHBIX IS WH-
TeprpeTaluy MOJIydeHHON KapTUHBL.

PacyeTsl ToKazaim, YTO TiepBbIe ABE TJIaBHBEIC
komMnoHeHThI (I'K) oOBsICHSIOT BMecTe IIPUMEpPHO
52% nabmomaeMoit qucriepcuu gat rnpuiera. C nep-
BOI KOMITOHEHTOM TECHEe BCETO CBSI3aHBI CpeIHME
TeMmIiepaTypbl amnpeiass u Masa (35% wHabGmogaeMoii
JIUCTIEPCUN), CO BTOPOHl — CpedHUE TeMIepaTyphl
MapTa U JaTta Hadajia jenoxoda (17% nucnepcun).
[Mpoune yuTeHHBIE HAMU KIIMMaTHYECKHe TToKa3aTe-
JIU He BHOCST CYIIECTBEHHOTO BKJaJa B HabJomae-
Mylo KaptrHy. OcraBiascs nuctiepcus (48%) ocra-
eTcsl HeOOBSICHEHHOM M, CIemoBaTeIbHO, CBsI3aHa C
ellle KAKUMH-TO HeBBIICHEHHBIMHU hakTOopamMu. Oco-
60 cireayeT MOAYepKHYTh, YTO UX BIUSHHUE, TT0 Kpaii-
Helf Mepe, He MeHbIIIe BIUSHUS TeX (PaKTOpOB, KOTO-
pble MbI PACCMOTPEJIH.

HamnpasneHuss BEKTOpOB Ha puC. 4 TI0O3BOJISIET BbI-
SIBUTH HaNOOJIee TECHBIE CBSI3U OCHOBHBIX U BCIIOMO-
raTeJbHBIX TTepeMeHHBIX. CpOKU npuiieTa OOJIBIITH-
CTBa BUIOB ITUL], KAK 3TO ObLIO IOKa3aHO BHIIIIE,
TECHO CBSI3aHBI CO CPEIHUMM TeMIIepaTypaMu Masl,
Mecslia, KOrJa B HallleM paiioHe MCCIIeIOBaHUS T10-
SBJISIETCSI OOJBIIMHCTBO BUAOB. COOTBETCTBYIOILINEC
BEKTOpPHI Ha pUC. 4 HanpaBJeHbI B IIPOTUBOMOJIOX-
HbIe CTOPOHBI. JIaThl TIpuieTa 6eloil TPSICOTY3KU U
poraToro >KaBOpPOHKA, a TakKXe€ OTYAaCTU ITYHOYKM,
MOJIOXKUTEJILHO CBSI3aHBI C HAaYaJIOM JIEAOXOA Y TEM-
nepatypamMu mMapra. C TeMIiepaTypaMu MapTa OTpU-
LIATEJILHO CBS3aHbl AAThl IIPUJIETa CEPOIl BOPOHBI U
KEJITOI TPSICOTY3KMU.

Takum 06pa3oM, OCHOBHBIMU (PaKTOpaMMU, BIIMSI-
IOIIMMMU Ha JaThl Ipuieta ntul B [Iprnobekyio neco-
TYHIPY, SIBJISIOTCS JIOKAJIbHbIE CPEeAHEMECSTUHBIC, HO
He CpeIHECYTOYHbIC, BECEHHME TeMITepaTyphbl BO3IY-
Xa U BpeMs Hayajia jiemoxomaa. [ J10GaNbHbIA TOroa-
HeIA mHAeKC NAO mrpaeTr CyIliecTBEHHO MEHBIIIYIO
pOJib B HallleM peruoHe HCCAeAO0BaHUsI, TTOCKOIbKY
OH BIIMSIET Ha 3MMHE-BECEHHUI KJIMMAT Ha OTrPOM-
HBIX ITPOCTPAHCTBAX — OT ATJIAaHTUYECKOTO 10 Tuxo-
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Puc. 4. XapakTep B3aMMOCBsI31 Havyaia MpujeTa NTULL C KIMMaTUIeCKUMU hakTopaMu (METO/ IJIABHBIX KOMITOHEHT): 0003Ha-
yenus 'K 1 u I'K 2 — rmaBHBIe KOMIIOHEHTHI 1 1 2; Mapt, Anpeib, Maii — cpegHeMecsTdHbIe TeMIlepaTypbl Bo3ayxa; NAO —
T100JTBHBIN TTOTOMHBIN MHIEKC; Jlemoxom — BpeMsi Havasta jienoxoja Ha p. O6b; E.a. — poraTrblii XXaBOPOHOK, A.pr. —KOHEK JIy-
roBOIi, A.c. — KOHEK KpacHO300bIi1, M.f. — xenTas Tpsicory3ka, M.a. — 6enast Tpsicoryska, C.c. — cepas éopona, Ph.t. — BecHUY-
Ka, Ph.b.—tanoBka, L.s. — Bapakyika, 7.i. — 6e100poBuK, E.p. — oBcssHKa-kpoiika, C./. — TOAOpOXHUK, Pl.n. — IMyHOYKa.

ro OKe€aHa 1 MOXET He ObITh TECHO CBSI3aH C JIOKaJlb-
HOI MOTOAHOM CUTyallMe B TOM WJIMA UHOM OTIE/b-
HOM paitoHe EBpa3uu. B HegaBHel paboTe HeMeLKue
ucciaenonatenu (Haest et al., in press), KoTopsie TIpo-
BEJIM MeTa-aHaJIW3 CPOKOB TpujeTa 23 BUIAOB MNTUILL
Ha o-B ['enbronang (I'epmanus) B mepuop ¢ 1960 r. o
HacTosllee BpeMs, MoKazajiu HajMuue 3HAYUMOTO
BaussHUSI NAO Ha BeceHHI010 (PeHOJIOTUIO UCCIeaye-
MBIX BUJIOB, OJHAKO BKJIAJl 3TOTI0 INIOOAJIBLHOTO II0-
rogHoro (pakTopa B MEXKTOIOBEIC (PIYKTyallMu CPO-
KOB TIpHJIeTa IITULI He IpeBhIa 6%.

SAKIIIOYEHHME

HMcxonsi u3 TMoOJIydeHHBIX PE3YJIbTaTOB, MOXHO
YTBEPKIAaTh, UTO TJ1I00aJIbHbIE KIMMATUYECKUE U3ME-
HEHWSsI, TPOUCXOASIINE B HACTOSIIIIEE BpeMsI, Cyllle-
CTBEHHO BJIMSIIOT HAa CPOKM TIpuiieTa ITUll Ha Smalte,
TMOCKOJIbKY CYIIIECTBYET TECHasl CBSI3b CPENHUX Be-
CEHHUX TeMIlepaTyp BO3yXa M CPOKOB MpUieTa
OOJIBIIMHCTBA BOPOObEOOPA3HBIX BUAOB ONTHUII. YeM
BbIIIIE CPEIHEMECSUYHbIE, HO HE CpPEIHECYTOUYHBIE,
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TeMIiepaTypbl B BECEHHUII IIEpHUOJI, TEM paHbllIe I10-
ABJISIIOTCS NITULBI. OQHAKO TeMITepaTypHbIEe TPEH b
HEYCTOMUYMBBI M XapaKTePU3YIOTCS UYepemoBaHUEM
JJINTEJIbHBIX NEPUOJOB ITOBBIIIEHUS M MOHUXEHUS
CpEeIHUX TeMITepaTyp BO3AyXa, YTO ONpPEaeIIsIeT U CO-
OTBETCTBYIOIIYIO IMHAMUKY CPOKOB Mpuiiera GOJb-
IMUHCTBA BUAOB IITUL. UMEHHO 3TO OOBSICHSET Ka-
KyIIeecsl MPOTUBOPEUYNE MEXIY JAaHHBIMU pPa3HBIX
aBTOPOB, aHAIV3UPYIOIINMU pPa3Hbie TTEPUOALI Bpe-
MEHU, MOATBEPKIAIOIIUMHU WIA OIPOBEPralolIuMu
daxT cMmemieHus maT npuieta ntull B [Ipmobckyio
JIECOTYHAPY Ha Bce Gosee paHHKe cpoku. Harire mc-
cJiefoBaHMe T10Ka3aJIo, YTO YETKO BhIpaXkKeHHas TeH-
JIEHIIMS K CMEIIEHUIO CPOKOB MPWIETA Y OOJIBIIMH-
CTBa BUIOB Ha 0OoJiee paHHUE KaJlleHOapHBIE IAaThl,
HabJronasiasics B nepuond ¢ 1970 mo 1990 rr., cme-
HUJIach oOpaTHOM TeHaeHuuei B 1990—1995 rr., a 3a-
TeM BHOBb IpoHoJKMiIach ¢ 1995 r. mo Hacrosiee
BpeMsl, B pe3yJibTaTe 4ero ooOlas TeHASHLIMS 3a BCe
HCCIeOBaHHBIE TOIbI CTajla MeHee BhIPasKeHHOIA.

CpOKI/I BECEHHEN MUrpanyu 1Tui TECCHO CBA3aHbI
HE TOJBKO C IMOTOJO0M Ha MeCTax WX 3MMOBKU M Ha
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poJieTe, HO U C TIPOJOKUTETLHOCTBIO UX OCTAHOB-
KM Ha Tpacce, 3aBUCSIICH OT HaJIUYMS JTOCTYITHOTO
KOpMa M CKOPOCTM HAKOIUIEHUSI UMW DHEpreThde-
CKUX PECYPCOB, HEOOXOTMUMBIX IJIsI JATbHEMIIIETO TT0-
neta. Cpoku mpujieTa NTHUL B THE3TOBYIO 00JIaCcTh
TaK3Ke 3aBUCST OT MPOTSLKEHHOCTU MUTPALIMOHHOIO
MyTH BUJIA U TTOMYJISILINHA.

Cyns 1o rJIo0aJIbHbIM KJIIMMATUYEeCKHUM ITPOTHO-
3aM, COBpeMeHHasl TeHACHIINS K MOTEIICHUIO KITH-
MaTa B OJIvKaitiiee necaTIIeTue COXpaHUTCS, a 3Ha-
YUT, U MPOAOJLKUTCS TEHICHIUSI K CMEICHUIO OaT
npuiaeta Tyl B CeBepHOM IONyIIapuy Ha OoJjiee
paHHMe cpoku. IlociIencTBus 3THUX CYIIECTBEHHBIX
M3MEHEHUI B CPOKAaX MUTPALIMU MITHUIL IJIsI CEBEPHBIX
SKOCHUCTEM €eIIle TIPEICTONT OIICHUTb.

BJIIATOOAPHOCTHA

ABTOpBI BbIpaXaloT IITyOOKYIO MPU3HATEIBHOCTb CO-
tpynauky 3UH PAH J1.B. CokoiioBy 3a KOHCYIbTallUU U
MaTepualibl 1o noromHomMy uHaekcy NAO, coTpymHUKaM
VpO PAH B.T'. llltpo u C.II. ITacxaasHOMY 3a J1100€3HO
MpenocTaBleHHbIE CBeleHUsT O mpujete nTull B HuskHee
IIpuoGne.

PaGora BbIMosHeHa TNpyu (GUHAHCOBOW TOMIEPXKKE
[Ipe3snoguyma Ypanbckoro otmeneHust Poccmiickoit Aka-
nemuu Hayk (18-9-4-22).
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ON THE HIERARCHY OF THE FACTORS THAT DETERMINE THE TIMING
OF THE ARRIVAL OF PFSSERIFORMES IN THE PRIOBSKAYA
FORESTED TUNDRA

V. N. Ryzhanovskiy" *, A. V. Gilev" **

!Institute of Plant and Animal Ecology, Urals Branch, Russian Academy of Sciences, Ekaterinburg 620144, Russia
*e-mail: ryzhanovsky@ipae.uran.ru
**e-mail: gilev@ipae.uran.ru

The factors that determine the timing of the arrival of Passeriformes birds from the wintering part of the dis-
tribution area for breeding in the lower Ob region were analyzed. For the period 1971—2015, a reliable negative
trend to an arrival shift to earlier dates for 7 species of 16, an unreliable one for further 6 species, and a positive
trend for 3 additional species was found. Groups with similar dynamics of arrival were identified, this being
presumably associated with environmental conditions on the migration route. The relationship between the
average daily air temperature on the day of arrival and the date of arrival was found weak in most species. The
temperature at the beginning of the arrival of all species increased with the approach to the end of the ana-
lyzed period (1971—-2015) in parallel with the growing spring average monthly temperatures. Trends in tem-
perature increase on the day of arrival turned out to be reliable for 6 species. A correlation of the beginning of
the arrival of species with the passage of the ice on Ob River and of the average starting date of arrival with the
length of the migration route was identified. Climatic trends were revealed unstable, being characterized by
alternating periods of rising and falling temperatures. This determined the corresponding dynamics of the
trends in the arrival time of most birds. The main factors that affect the arrival dates were found to be the tem-
peratures of May, March and the beginning of ice drift. The temperatures of April, June and the North At-
lantic weather index (NAQO) were demonstrated to play significantly lesser roles.

Keywords: birds, forested tundra, dynamics of arrival, temperature, climate, factors
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