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JEHAPOMHIVKAIIVSA TEMITEPATYPBI 110YBbI
B KOTJIOBUHAX BAMKAJIBCKOTO THUIIA

[Tokasan omrAuKk paouaibHO20 NPUPOCMA XGOUHBIX NOPO0 0epesvbes HA NO200uUHbIe KO0AeOAHUS MeMNepamypbi noygy
Baiikanscrkoi u Bepxrnewapckoi komaoguH. Boisenena 0ocmosepHas KOppeaayuoHHas c653b Meicoy 8apUayusmu memnepamy-
Dbl NOYEbL U UIMEHHUBOCMbIO UHOCKCA npUpoCma X@OUHbIX nopod 6 mapme U uiie—ageycme (UCKAIOYeHUe — 3aCyulnusoe
Ipuonsxonse). o Opesecto-koabUebIM XPOHONOSUAM NPOBEOCHA PEeKOHCMPYKUUs memnepamypel nouest na enyoune 0,8 u,
Yemanoeneno, wmo 6 8eauduny HOAOHCUMENLHO2O MPEHOA MEeMREPAMYPbl HOUEbl HAUOONBUIUE GKAAO BHOCUN €€ UHIMEHCUBHOR
nosvluieHue 6 nocieonem decasmunemuu XX cmoaemus.

KuitoueBbie CII0BA: KOMAOBUHb BALIKANLCKO20 MUNA, OPeGeCHO-KOAbUEEbIe XPOHON0UU, UHOUKAYUS, HPUPOCHT 200UYHbIX
Koaey, (YHKUUS OMKAUKA, PeKOHCMPYUPOBAHHAS MeMNepamypa no4ebl.

A response of radial increments in coniferous species to year-to-year fluctuations in soil temperature of the Baikal and
Upper-Chara depressions is demonstrated. The study revealed a reliable correlation between soil temperature variations and
variability in the increment index of coniferous species in March and July—August (exclusive of the droughty Priolkhonie). Soil
temperature at a depth of 0.8 m was reconstructed from tree-ring chronologies. It is found that the largest contribution to the
value of a positive trend of soil temperature is made by its intense rise during the last decade of the 20" century.

Keywords: Baikalian-type depressions, tree-ring chronologies, indication, annual ring increment, response function, re-
constructed soil temperature.

BBEJIEHUE

OnHUM U3 Beaylux (hakTopoB, ONpeaesonmX (hyHKIIMOHMPOBaHUE, IMHAMUKY, CTPYKTYPHbIE 1peod-
pa3oBaHust BCeil MPUPOAHON CUCTEMbI WIK €€ OTACIbHBIX KOMIIOHEHTOB, sBisercst kinumar. [losromy awolsie
€ro M3MEHeHHUsI BO BPEMEHMU BBI3BIBAIOT OTBETHYIO peakiluio cuctembl. [IpoBejieHHass cUCTEMATHU3aIUS 1
aHaJIM3 MHOTOYMCIEHHBIX MCCIeI0BAHUIN U3MEHEHUI KJIMMaTa CBUAETEILCTBYIOT O TOM, YTO COBPEMEHHOE
NOTETJIEHUE KJIMMaTa, KOTOPOE Ha TeppuUTOpuM Poccuu uMeeT MecTo npeMMyLlecTBEHHO ¢ cepeanHbl XX B,
MPOJOJIKAETCSl 10 HACTOSILEro BpeMeHU. bosiee Toro, B mocieqHue AeCTUIETUS] YBEIUYWINCH YacToTa U
MHTEHCMBHOCTb 3KCTPEMAaJIbHBIX THIPOMETEOPOIOruyeckux sipiaeHuil [1]. EcTecTBeHHO, nposiBieHue u3Me-
HEHWI KJIMMAaTa HEOJHO3HAYHO BO BPEMEHU M MPOCTpaHCTBE. TO, UTO COBPEMEHHOE TIOTEIJIEHWE KIMMaTa
BBI3BAJIO CMelleHUe GoTaHMKO-Teorpaduueckux 30H, 3adukcupoBano B CybapkTuke. 31eCh OTMEUYEHO Mpo-
JBMKEHUE TAlIM K CeBepy, KOTopoe, 1o mnporHo3am, K 2050 r. coctasut 10—15 kM [2]. OueHuBas coppe-
MEHHBIE IPOCTPAHCTBEHHO-BPEMEHHbIE U3MEHEHMS KJIMMAaTa, JIeJ1aeTCsl BbIBOJ, YTO MOAOOHBIE LMK M0-
TEIUIEHUST OTMEYATHUCH U B JTAJTEKOM IPOLITIOM, HO MOIJIM UMETh Pa3Hble MHTEHCUBHOCTD U TIPOLOJIKHUTED-
HOCTb [3, 4].

He MeHee akTyajibHa OLiEeHKA M3MEHEHHI TEPMUYECKOTO pexuMa MouB (MOYBEHHO-TPYHTOBBIX TOJII),
reOKPUOIOTHUECKUX YCIOBHIL, KOTOpBIE MPOVMCXOAST BCIEN 3a KonebaHuem KiMMata. B mpoctpaHcTse oHM He
BCeraa OJHO3HAYHBI, TAK KK OTPe/e/ISIIOTCs COBOKYITHBIM BO3ACHCTBUEM KJIMMATUIECKUX, JaHA1adTHO-Teo-
JIOTMYECKUX U ApYruX (akTopos [1]. Mexmy TeM TepMUYeCKOe COCTOSIHUE 1TOYB MOXKET PACCMaTPUBATECS KaK
MIPUOPUTETHBIN TTOKAa3aTeNlb, OTPAXKAMOUINNA UHTETPATbHBIE KAUECTBA KIMMATUUECKOTO pecypca TEPPUTOPHH.

TTocKo/IbKY MHCTPYMEHTAJbHbIC HAOMIOACHUS 3a MapaMeTpaMy KJIMMaTta ¥ TeMIepaTypol TMOuBhl Ha
METEOPONIOTUYECKMX CTAHIMAX UMEIOT OrPaHWUSHHbIN MEPUO, TO KOCBESHHBIM UHAXKATOPOM UX MHOTONET-
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Heil IMHAMMKY MOTYT GBITh JCHIPOXPOHOIOrMYECKME JaHHbIC. DTO YTBEPKACHNE OCHOBAHO HA MHOFOYMC-
JIEHHBIX MCCIEAOBAHUSX, B pe3yJIbTaTe KOTOPBIX YCTAHOBIEH Psill 3aBUCMMOCTEI MEXy KOJIeOaHUsIMU KITn-
MATHYECKMX MMapamMeTpoOB M M3MEHYMBOCTHIO PaJUabHOTO MPUPOCTA XBOMHBIX TIOpoL 5, 6]. OnHako usyye-
HHUIO OTKJIMKA TOAMYHOTO MPHUPOCTA JAPEBECHBIX KOJELl Ha U3MEHEHUE TEMITEPaTyphl MTOUBbI YAESCTCS Majlo
BHMMaHUsI. MeXIy TeM B YCIOBMSIX COBPEMEHHOTO MOTEIIJIEHUST KJTUMATa U MOBBILLEHUS TEMIIEPATYPEI 1104~
BBbI, 0COOEHHO B T€X paiiOHaXx, Ile XOPOIIO BhIPAKeHA TeHACHIIMS TEPMUUYCCKOH aerpajaluy Mep3blX II0po,
JOCTATOYHO BBICOKA BEPOSITHOCTH BO3HMKHOBEHHUSI HAPYILIEHUI B CTPYKTYpe U XapakTepe hyHKIMOHUPOBAHMSI
NPUPOIHBIX 1 MPUPOAHO-TEXHUUECKUX CUCTEM.

CremyeT OTMETUTb, YTO PEXMMHBIE HAOMIOAEHUS 3a TeMIlepaTypoil NnouBbl Ha Tepputopuu Cubupu
BEIyTCSl B OCHOBHOM JIMIIb C CepeauHbl XX B., MMO3TOMY IPEBECHO-KOJBLEBbIE XPOHOJOTUK MMO3BOJISIOT
TNPOIJTUTH PSIABI HA COTHU JIET HAa3ad M, COOTBETCTBEHHO, BBISIBUTH AMHAMUKY TEPMUYECKOTO COCTOSIHHUS TIOUB
33 [UIUTETIbHBIA TTEPUOL.

PAIOHBI UCCIEJOBAHUS N XAPAKTEPMICTUKA TEMITEPATYPHO-BJAXKHOCTHOTO PEXUMA
B CUCTEME ATMOC®EPA—~ITOYBA

HccrnenoBaHust OTKIMKA MPUPOCTA IPEBECHBIX KOJIEI HA TeMIIepaTypy IMOYBBI MPOBEACHBI B CYIIECTBEH-
HO pasIvyaloInXcs M0 NPUPOAHO~KIMMATUYECKUM U TEOKPUOIOTUYECKUM YCIOBUAM KOTIOBUHAX OaliKaib-
ckoro tuma: baiikansckoit 1 Bepxueuapckoii (puc. 1).

Ocob0e MECTO B UCCIEAOBAHMSIX KJIMMATa U TEPMUYECKOTO COCTOSIHMS TMOYB 3aHUMAET baiikaibckas
KOTIOBHMHA, TaK Kak 03. Baitkan u ero okpyxeHuto B 1996 r. npunaH ctatyc YyacTka BCEMUPHOIO TIPUPO/I-
poro Haciaenuss JOHECKO ¢ ocoObrM pexuMoM TPUpONOIoib3oBanus. DopMUpoOBaHUE KMMarta 37[ech
ONpeesIsIETCsl XapaKTepOM B3auMOAeCTBUsI aTMOC(EpPHI, MOBEPXHOCTYU CYIIN M akBaTopuu o3epa. Kotiosu-
Ha ¥MeeT 3HAYUTEJIbHYIO MPOTSKEHHOCTD C J0ro-3amajia Ha CeBepO-BOCTOK, CJIOXHO PAculeHeHHOEe FopHoe
obpamyieHME U pasHOMACIUTAOHbIE BCKPBITUS (HOJTMHBI, ITaAU U T. [1.) B BopTax KOTJI0BHHBI. [ToaToMy 3/1€ch
Ha0J/Tio1at0TCst 0coObIe (POPMBI TOPUZOHTAIBLHON U BEPTUKATBHON OpPraHn3alini PeTMOHAILHON KiiMMaTu4ec-
KOW CHUCTEMBI.

[Mpu onpeneaeHHOM €IMHCTBE 0ANKAIbCKOIO FOPHO-KOTIIOBUHHOIO KIMMATa, 0OYCIOBICHHOM TEPMU-
YECKUM BJIMSIHUEM BOIHBIX MAacC 03epa Ha MPUIEraiollyio cyuly (OTEIJIsIoIee B TeUeHUe OCEHU U 3UMbI U
OXJTAXIAIOLIEE B OCTAIBHOE BPEMsI rofia), Bce ke HabII0JaeTcsl ero C/IoKHasi NpOCTpaHCcTBeHHAs auddepeHm-
armst [7]. Tlo yenoBUsSIM pexxuma Teruia v Bjaru
3€Ch BBIAEJIEHBI HECKOJIBKO TUIIOB KJIMMAaTa:
OT 3aCyULTMBOr0, YMEPEHHO TEIUIOrO WUJIM XO-
JIOHOTO 10 TIOBBILIEHHO (M30BITOYHO) BIAX-
HOTO, YMEPEHHO TETIOrO WM XOJIOIHOTrO JIeTa;
0T YMEPEHHO XOJIOAHOW 10 CYpOBOM, Majo-
CHEXHOI MM MHOTOCHEXHOU 3uMBbI [§].

HaGmoneHus 3a TEPMUYECKUM PEXUMOM
MoYBEI (MOYBEHHO-TPYHTOBOM TOMIU 3,2 M)
Ha METEOPOJIOTMYECKUX CTAHLMSIX MPOBOIM-
JIMCh TOJIbKO Ha TI00EPEXbsIX 03€pa, OCTPOBAX
Onbxon ¥ boja. Yuikauuit. Ero mpocrpan-
crBeHHas auddepeHIraus 10CTaTOYHO Bbl-
cokag. [To MHOTOJIETHUM JTaHHBIM, 3UMHEMY
NepUozLy roja NMpUCYILLIX CAeAYoLMe rpafaluu
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Puc. 1. Cxema pacrnoyIoXXeHUS METEOPOJIOTUYEC-

KHX CTAHLIMIA U paifOHOB B3SITUSI OOPA3IOB Ape-

BeCMHBI Ha Teppuropuu baiikanbckoi (4) u
BepxHeuapckoii (5) KOTJIOBUH.

k=

1 — MeTeocTaHLIMK; 2 — MeCTOTOJIOXeHHe 0TOopa

kepHoB: 1 — IIpuonpxoHse, 2 — m-oB CBsTOI

Hoc, 3 — mnobGepexbe YUBBIPKYHCKOro 3aiuBa,
4 — BepxHeuapcKasi KOTJIOBUHA.
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TEPMUYECKOTO COCTOSIHUS ITOYB: 1) caaboe oxjaxaeHue Bceil OYBEHHOM TOIIM ¢ HEMPOIOKUTETbHBIM I
HETJIYOOKMM CE30HHBIM MPOMEP3aHUEM; 2) UHTEHCUBHOE WM BeCbMa MHTEHCUBHOE OXJIAXIAEHUE C MPOIO-
SKUTEJNBHBIM U TIyOOKUM CE30HHBIM IIPOMeEp3aHueM. JIETOM MoYBbI IPOrPeBAKOTCA UHTEHCUBHO WU YMEPEH-
HO MHTEHCUBHO. B MHOTOJIETHE TMHAMUKE TIPOCIEXUBAETCS TEHIEHIIUS TTOBBILLIEHUSI TEMIIEPATYPHI TOYBHI,
YTO COIJIACYETCSI C COBPEMEHHBIM MOTeIIeHUeM kKiumara B baiikaibckoit komioBuHe [9].

CoBepIIEHHO WHBIE IPUPOIHBIE M KJIMMATO-TEOKPUOJOrMYecKue yCJIOBUsSI TIpUCYILU BepxHeuapckoi
KOTJIOBUHE, KOTOpasi MPOCTUPAETCS HA CEBEPO-BOCTOK OT CEBEPHONH OKOHEYHOCTH 03. baiikan u 3aMbiKaer
Lielb KPYIHbIX KOTJIOBUH 0alikaabcKoro tura. HecMoTpst Ha oT/iMume 1pUpOoIbl KOTJIOBUHBI OT OKPYKAKOIIIX
ee xpebroB (Komap, YmokaH), oHa, Kak W BCe KPYITHbIE KOTJOBUHBI 6ANKATBLCKOTO TUITA, UMEET TOPHLIi Xa-
paxrep [10].

KimMar 3nech pe3ko KOHTUHeHTanbHbIN. Ero dopMupoBaHuie TpOXOIUT TION BIUSHUEM KOTIOBUHHOIO
3(hdekra, UMPKYISIIOHHOTO U MHCOISIUMOHHOTO (hakTOpOB, MOIIHOM TeMmepaTypHoit uHBepcuu. s Bepx-
HEYapCcKOW KOTJIOBUHBLI U €€ TOPHOTO oOpamyieHUs XapakTepHa 0osibliiass HEOAHOPOAHOCTh PACIIPe/IeIeHUs
METEOPOJIOTMYECKHUX IJIEMEHTOB, 3UMOI caMasi HU3Kas TeMmreparypa Bo3ayxa Ha BeicoTe 700—800 M Hag
yp. Mopst (gHMILE KOTIO0BHMHBI). C BBICOTON (IO OINpPEAeIeHHOTO YPOBHS) OHA CYIIECTBEHHO IMOBBILIAETCH.
JleToM, HaoGoOpOT, AHUILE 3HAYUTEIBHO TEIUIee OKpyXKalolux XpeOToB. ATMOCHEPHBIX OCATKOB BHYTPH
KOTJIOBUHBI BBITALAET OYEHb Mayio. BhICOTa CHEXHOTO MOKpoBa He TipeBblnaeT 19—21 cm, XxoTs yxe Ha
ckiioHax xpedroB oHa gocturaer 80—100 cm. Tem He MeHee AHMILE KOTJOBUHBI MOYTH BCEIAa HAXOAUTCS B
MepeyBIaXHEHHOM COCTOSIHUU. [TpuurHa B TOM, 4TO GOJIBLIOE KOJIMYECTBO BOAbI ITOCTYIIAET B HEE T10 TOPHBIM
pekam. Kpome Toro, B mpesesiax KOTJIOBUHbI ONPEACIEHHbIM BKJaA B M3ObITOK BJIArM U HENOCTATOK TEILA
BHOCUT MHOTOJICTHSISI MEP3J10Ta, KOTOpasl 3aJleTaeT 37eCh MPAaKTUUECKU CIUIOLIb, a MPOTAUBAET JIETOM JIMIIb
Ha HeOobllyIo Tayouny [11].

MATEPHAII 1 METOAbI UCCJIEJOBAHUA

J11g ompefesieHUsT OTKIIMKA PAAUAIbHOTO IPUPOCTA XBOMHBIX MOPOIL AEPEBbEB HA U3MEHEHHE TeMIepa-
TYpBI MOYBBI Ha TIyouHe 0,8 M MCIONB3YIOTCS APEBECHO-KOJIbLIEBLIE XPOHOJIOTUM JIMCTBEHHULIBI M Kelpa,
OIIHAKO JIMCTBEHHMIIA 00JianaeT 00Jiee LUPOKUM HAOOPOM 3KOJIOTO-OMOJOTUUECKUX CBOUCTB, KOTOPHIE Ofl-
PENessIIOT €€ BBICOKYIO UYBCTBUTEAbHOCTb K KJIMMATUYECKUM KoJjiebaHusiM. BaxHO U TO, UTO JIMCTBEHHHMIA
CIOCOOHA MPOM3PACTaTh B PE3KO KOHTUHEHTATbHOM KJIMMATe M HAa MHOIOJETHEMEP3JibiX nmopomaax [12].

B BaiikaibcKoil KOTJIOBHHE APEBECHbIE KEPHBI TUCTBEHHMIIBI 1 Keapa MoaydeHbl Ha Tepputopun [pu-
oaiikansckoro (ITprosbxoHbe) n 3adaiikanbeKoro (moodepexne n-osa Cearoil Hoc M MaTepukoBoe rodepexse
YUBBIPKYWCKOTO 3aJIMBa) MPUPOIHBIX HALIMOHATILHBIX MapKoB. CBsi3b paaiuaJIbHOTO MPUPOCTA IPEBECUHE ¢
TEMIIepaTypOil MOUBbl YCTAHABIMBAIKM C MPUBICYEHUEM JaHHBIX METEOCTAHLIMMU, OJM3exKAlIMX K MeCTy
B3sITHsI 00pasoB: Y3yp (1967—2006 rr.), bon. Yiukanuit (1967—2000 rr.), Huxuxeanrapek (1967—2006 1r.).
JIOMOAHUTEBHO ObLIM BKJIIOYEHBI JaHHBIE IO TeMmeparype mouskl (1967—2006 rr.) meteoctaHimu baprysus,
pacroIoOXeHHOM B I0XKHOM 3aMbIKAHUU Bapry3uHCcKoi KOTIOBUHBI, TIe TAKXKE TIPOCIEKUBAETCS T0CTATOYHO
OlLyTHUMOE TEPMUYECKOE BIMSIHUE HAa KJIMMAT BOAHOU Macchl batikaia.

B BepxHeuapckoil KOTJOBMHE 0Opa3ibl JIMCTBEHHUIIBI TIOJyYeHbl B MOATOPHOM MECTOTOMOXCHUH, &
TeMIeparypa MmouBsl — Ha MeTeocTaHuuu Yapa (1967—1998 rr.) (cm. puc. 1). TlpuBesem mHaEKCH cepit
nepeBbeB (J16, K2, JI2, JI1) ¢ ykazaHUeM DACIOOXEHUS] MECTa OTOOpPAa KEPHOB U COOTBETCTBYIOLIME UM
mereoctaHimu: JI6/n-os Cesaroit Hoc (M/ct. Huxneanrapcek); J16/n-o8 Casroit Hoc (m/ct. bos. Yiikanuit);
K2/YuBbipkyiickuii 3auB, mobepexse (M/cT. baprysun); JI2/TIpuonbxoHbe, ycThe p. Xapra (m/cr. Yayp);
JI1/BepxHeuapckas kotjoBuHa (M/ct. Yapa).

Ha xaxgom u3 yu4acTKoB oTOMpasoch 10 15 o6pasiioB kepHoB auctBeHHULb! (JI) win kenpa (K). B pa-
6oTe MCIOIb30BAINCH 000OILIEHHBIE IPEBECHO-KOJIBLIEBbIE XPOHOIOTUM UIsl KaXKJI0TO UCCIEIOBAHHOIO YYacT-
ka. CpenHsisi BpeMeHHas POTsKeHHOCTh XpoHosnoruil 120 siet. bypoBbie KepHbl 0TOMpaCh Ha BbicoTe 1,3 M
C CeBEPHOI CTOPOHBI CTBOJIA C MOMOLBLIO BO3pAacTHBIX 6ypaBoB. OOpasiibl Opaauch y 3M0POBLIX AepeBbes. [To
OTOOpaHHBIM 00pa3laM TociIe U3MEPEHUs IUPUHBbL roauyHbix kojel (LUITK) 6btu mocTpoeHbl MHANBULY- -
aJIbHbIE JPEBECHO-KOJIBIEBBIE XPOHOJOTMU, KOTOPbIE MEPEKPECTHO AAaTUPOBAIUCH METOAOM cross-dating ¢
npuMeHeHueM apromatusupoBaHHoi cucteMbl LINTAB B nporpamvuom nakere TSAP. Ilpu nocrpoenun
0000LIEHHBIX PSIOB B MEPBYIO OYEPEb MPOU3BOAMIOCH MHAeKcHpoBaHue psimoB LITK kaxioro o6pasua.
CrerneHb BIUSHUS KIUMATHYECKUX (HaKTOPOB Ha JPEBECHBIN MPUPOCT OLEHUBATIACH C TTOMOLLBIO DYHKLMY
oTkinka. KosnyecTBeHHAs pEKOHCTPYKIIMSI OCHOBaHA Ha pellleHnd YpaBHEHUS JIMHeHO# perpeccun. Pac
YeThl MIPOBOAMIMCH B MaKeTe «AHAIU3 JaHHbIX» nporpammsel Excel. Cratuctuyeckas 3HaYMMOCTh PEFPecci:
OHHOM MOJE/Y OLEHMUBAIACH C IOMOILBIO CPEIAHEN OMOKN annpoKCUMalnu.
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PE3YJIBTATBI UCCIETOBAHUM U UX OBCYZK/JIEHUE

Ha paccmaTtpuBaeMbix MeTeocTaHUMsIX B BalKajibCKON KOTJIOBUHE YETKO MPOCIEKUBACTCS CE30HHOE
npoMep3aHKe TIOYBEHHO TOJIIM, KOTOPOe BapbupyeT OT 2,2 10 3,2 M. Pa3nuyalorcss M BeJUUUHbI OTpULIA-
TeIHON TEMTIEPaTypbl, 0COOEHHO B BepXHe YacTv MoYBeHHOTo npodusi. boabuiyio yacTh roga remrepa-
Typa BCeil MOYBEHHO TOMILM MOTOXUTENbHAs. B mpocTpaHcTBe 0Ha BapbupyeT OoJbliie, YeM OTpUIIaTeIbHas
TeMreparypa (puc. 2).

CnemyeT OTMETUTh, YTO MHOTOJIETHUE PsIIbl TEMIIEPATYPhl MOUBbI HA PACCMATPUBAEMBIX METEOCTAHIIUSX,
KaK MpaBUJIO, UMEIOT CUHXPOHHBIN xoa. B nepuoa 1967—2000 rr. Bo Bce Mecsilbl roa HaboAaeTes ee pocT,
HO BEIMYMHBI TOJIOXUTEIBHBIX TPEHAOB HECKOJIBKO pazinyaiorcd. MckIioueHue CoCTaB/sieT AUMHAMUKA
TEMIEPaTypbl MOYBBI HA MeTeocTaHIIMM HyXHeaHrapck, rae Als 3uMHero rnepuona (aekadpb—mapTt) xapak-
TepeH HE3HAYMTENIbHBINM OTPUIATENbHBIN TpeHa. [Ipu 3ToM MOBCceMECTHO B 3TOT Xe Mepuoj Habd/ioaaeTces
POCT TeMIEPaTyphbl BO3lyxa. B OTAeibHbIE MECSIbl MOMOXHUTENbHbIA TPEHL TEMIEPATYPhl BO3AYXd MOXET
OBITh KaK BBIIIE, TAK M HYDKE 3HAUEHUW TPEeHIa TEMTIEPaTypPhl MOUBI.

CoBepIIEHHO WHOM TEPMUYECKUI PEXHUM TIOYBEHHO-TPYHTOBOI TOJ1IM B BepxHeuapckoil KOTIOBHHE
(cm. puc. 2, m/ct. Yapa). 3aech XapaKTepHO BecbMa MHTCHCHMBHOE OXJIAXKICHUE BEPXHEro C/Osl M CIAUSIHUE
CE30HHOTO TIPOMEP3aHUsI C MHOTOJIETHEH Mep3noToi. OTpuuartesibHasg TeMmrepaTypa oTMedaeTcs 6obLiyio
yacTh rofa. JIeToM TEIIo MPOHUKAET A0 rayounsl 1,6—1,8 m, npuuem temieparypa 10 °C onyckaeTcsi TOIb-
ko710 0,5 m. CreayeT OTMETUTh, YTO TEPMUUECKUI PEXUM MOUBBLI Ha OTKPLITHIX YUACTKAX W MO/ JIECOM OUeHb
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Puc. 2. PactipenesieHye TeMriepaTypbl MOUYBbI MO TIYOMHAM B pa3Hble MCCsllbl FOla HA METEOCTAHIIMSIX.
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CUIIbHO pasmruaercst. Hanbosee XomoaHast oYBa — MO JAUCTBEHHIUHBIM JIGCOM, TJIe OHA POTAUBACT JIViih
10 rayduHbl 0,9 M K CeHTS0p10. DTO 00bSICHIETCS TeM, 4TO B BepxHeuapckoil KOTJI0BUHE OTPOMHOE KOJINye-
CTBO TEIJIa PACXOJYeTCsl Ha TasiHMe 3aMep3LLeili B MIOUBE BOIbL, YTO U 0OYCIIOBIMBAET €ab0€ HArpeBaHue Bia-
FOHACBIEHHBIX MEP3JIBIX [M0YB, OCOOEHHO MO JIMCTBEHHUYHBIM JIeCOM 1 Ha 3a00JI0YEHHBIX yuacTkax [11],

K coxanenuio, pexxMMHble HabIIONCHMSI 32 TeMIIEPATYPOil BO3ayXa U MOYBbI B €CTECTBEHHbIX MPUPOIHEIX
YCIOBUSIX (JIECHBIE COOOILECTBA) MPOBOASITCS JIUIIb IMU30AUYECKH. [To5TOMY IS OLIEHKM OTKJIMKA ApeBec-
HO-KOJIbLIEBLIX XPOHOJIOTUI Ha TeMIiepaTypy MouyBbl Ha miyOuHe (.8 M MCI0IB30BAIMCH IPEBECHbIE KEPHE,
B3SIThI€ HA YKA3aHHBIX BBIIIIE YYacTKaX, W MOKA3aTe/]u TEMIEPATypbl MOYBbI HA OJIMXKAMILIMX K HUM MeTeo-
CTaHIUSIX.

CTaTHCcTUYECKUI aHAIU3 CBSA3EH MHAEKCOB IPUPOCTA JIEPEBLEB C TEMIIEPATYPOM TOUBBI [IPOBENEH 110
WU3BECTHOM METOAMKE OLECHKU M MHTEPHpPeTALMU QYHKUMK OTKIKMKA, KOTOPbIE PACCUUTHIBAKOTCS MyTEM OII-
peneneHust yacTHbIX Ko3duimertos koppessituu | 13]. @yHkuMst 0TKIMKA [10Ka3aJ1a TOI0KUTEbHYIO CBA3b
MPUPOCTa JTUCTBEHHUIIBI U KeApa ¢ TeMIleparypoi rnousbl Ha riayduHe 0,8 M BO BCe Mecslbl rofa (01HAKO
HE BO BCE MECSLIBI CBSI3b 3HAUMMA U JIOCTOBEPHA), HanboJsiee TecHasi cBsizb HabaogaeTcst B mapte (Koadhdu-
umeHTrr Koppensiun 0,3—0,6) u none—asrycre (0,3—0,7) (puc. 3).

MakcUMaJIbHbIi OTKJIMK B UIOJIE—ABIYCTE COMPSIKEH C ONTUMAaJbHBIM COYETAHUEM TeIUla U BJIAru, Ko-
TOPbIE HAKOIMMWJIMCH B TIOUBE 3a JIETHUM nepuo. JIocTaTouHO TeCHast MoJIOXKNUTEIbHAs CBS3b MoKa3areseii B
MapTe He BIIOJHE sicHAa. Mexay TeM MOBBILIEHHBIA OTKJIMK IPUPOCTA HA 3UMHUE TeMIIEpaTypbl BO3NyXa
HEOIHOKPATHO (PMKCUPOBAICS B Mpeaeliax TaexHoit 30Hbl EBponbl [14]. OrMeyeHo Takxke, 4To U B Cpetem
[TpuaHrapbe NMpUPOCT FOAMUYHBIX KOJIEL JUCTBEHHUIIBI B 0OJbILEH cTeneHn 00YCIOBIEH UMEHHO 3UMHUMHU
Temrepatypamu Boszayxa [15]. Takoii xe adpdekr nHabmonancs B [IpuoabXxoHbe, LAe OTMEUAIaCh 3aMeTHas
MOJIOXUTEbLHAS KOPPEISIMOHHAs CBsI3b C TeMIIepaTypaMu Bo3ayxa sitHaps—despais [16].

CrieyeT OTMETUTD, YTO KO3(DOULUUEHT KOPPEISILIUMU PaaualbHOTO TIPUPOCTA JJUCTBEHHULLbI, IPOM3pac-
taouieil B [TpuosbXOHbe, U TEMIIEPATYPbl MOYBBI HAa MeTeocTaHUMKU Y3yp (0. OJNIbXOH) HU3KHMIl B TeueHue
Bcero roja (3Hauum Tojbko B Mmaptre — 0,4). [IpuumHa B TOM, 4TO Uis [IproabXoHbs, B TOM uncie 1 0. Ojp-
XOH, JIETOM XapakTepeH TEIUIbI, HO 3aCylUTMBBIA KIMMAT, 3UMa X010AHAasl (YMEPEHHO XOJIOAHas) U Majo-
cHexHasi. Best mouBeHHas TOMIA 3MMOM MHTEHCHMBHO OXJIAXKAAETCsl, IJYOMHA CE30HHOTO TPOMEP3AHUS —
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Puc. 3. OTKAMK UHAEKCA PAJMAIBHOTO IIPUPOCTA KOJELl HAa CPETHEMECSUHYIO TEMIIepaTypy MOUYBbL Ha IMyOHHe
0,8 M pasaMUHBIX METEOCTAHIIMIA.

I — m/ct. Huxneanrapek (JI6), 2 — Bon. Yiikaunit (JI6), 3 — Baprysun (K2), 4 — ¥3yp (JI2), 5 — Yapa (J11).
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AEHAPOUHAUKALIMSA TEMIIEPATYPbI TIOUBBI B KOTIOBUHAX BAMKAJILCKOTO TUIIA

2,5 m. JleToM npoMcXoauT €e MHTeHCUBHOe mnporpeBanue. Temneparypa nmouBbl B 10 °C pocruraer 1,5 m,
temnepatypa 5 °C omyckaercs rayoxe 3,2 M. PaHee oTMeuanochk, yTO M TeMriepaTypa BO3uyxa He Bcerja
OTHOCHUTCSI K JOMUHUPYIOLEMY HaKTOPy, ONPEAeHSIONEMY NPUPOCT IHMPUHBI TOAUYHBIX KOJIell JHCTBeHH -
upl. bosee 3HauMMa cBs3b MHIAEKCA MPUPOCTA C ATMOCHEPHBIMU OCATKAMU CEHTSIOPS TIPOIILIOTO ro/la U UK/
TeKyiero roga [15, 16].

MoXHO TPEANONOXUTh, YTO BAUSAHUE aTMOChEPHBIX 0CaaKOB B [IpUMOILXOHBE HA IPUPOCT TOAUUHBIX
KOJIell XBOMHBIX JE€PEBLEB TMPOSIBISIETCS] Uepe3 YBIAXKHEHHOCTh [OYBbI, OIHAKO MOYBEHHAs BJara 3/1ech B
oombroM neduunte. He3aHaYUTEIbHBIM CHEXHBIN ITOKPOB, KOTOPbIN K TOMY K€ B OTAETbHbIX MECTOITOI0XKE-
HUSIX CAYBAETCST BETPOM, PaHHE BeCHOM OblcTpo ucuesaet. [Ipy 3ToM NMPOUCXOIUT OTTAUBAHUE U UCCYIIEHUE
BEPXHUX TOPU3OHTOB IOYBbI, XOTS B OoJjiee TIYOOKMX CIOSIX €lle OCTAETCS CE30HHAs Mep3/1oTa. 3a CUeT ee
TasHUS U TIOTIOJIHSIETCS TIOYBEHHAs Bjlara, KOTopas HaYMHAaeT Pe3KO YMEHBUIAThCS ¢ KOHLA MIOHS U /10 ce-
DeIVHBI aBrycTa. B 3T0 Bpemst IPOIYKINS U pagraibHBIA POCT KJIETOK OIIYLIAIT HEIOCTATOK Biaru. bosee
TOYHOE OOBSCHEHME 3TOTO Mpoliecca TpeOyeT AOMONIHUTEIbHBIX (HU3NOJIOTHYECKUX UCCIEL0BaHMIA.

JleToM KJIMMAT B paliOHe B35iTUsl IPEBECHBIX KEPHOB JMCTBEHHULILI Ha -oBe Cesatoit Hoc — 3acynunm-
BBIi U YMEPEHHO XOJOAHBIN. 3UMa YMEPEHHO XOJONHASI U YMEpPeHHO cHexXHasi. [ToyBeHHas Tosa Ha
0. bon. Yiukanuii, KoTopblii pacrioysioxkeH BOim3u m-oBa CesToit Hoc, 3UMOi MHTEHCHBHO OXJIaXIAeTcsl,
Ce30HHOE MpoMep3aHue miydbokoe. Temmepatypa noussl B 10 °C He nponuxaer rayoxe 0,7 M (cm. puc. 2,
m/ct. Bon. Viukaumit). Mcxonsa u3 Haubosbllero Koad@uiumeHTa Koppeisiiiii B TOA0BOM IMKJIE B Mioje
(0,7) mexny Temmnepatrypoit MOYBbl Ha MeTeocTaHLMK Boj. YiukaHuii 1 MHAEKCOM MPUPOCTA JIMCTBEHHUILbI
(cM. puc. 3), mpou3pacraolleil Ha ro-3anagHoM nodepexne n-osa Ceatoit Hoc, MeTonom nuHeiiHoi pe-
IpecCcHU TIPOBeeHa ee peKOHCTpYKIwms (puc. 4). [TomydeHo cieayoliiee ypaBHeHUe perpeccuu: y = 7,5 + 0,5x,
e y — TeMmIeparypa MnoyBbl Ha MeTeocTaHUMM; X — mHaekc LLITK. MHoxecTBeHHBIIT KO3(DDULMEHT pe-
IpeCcCHM IUIsl JaHHOM Monenu coctapiser 0,6; koadduimenT aetepmunainu R? = —0,36; cpeiHsas ommnoka
- anmpokcuMauuu — 7,5 %. HeGosnbiiast 10J1s1 00ObSICHEHHOM AUCTEpCUM Bbi3BAHA TEM, UTO Ha JaHHOI CTaH-
1My OOJNBILIOE 3HAYEHME MMEET TeMIiepaTypa BO3myXa, Ha KOTOpylo npuxoautes Gonee 50 % nucnepcum.
OueHKa CTATUCTUYECKOM 3HAYMMOCTU YpaBHEHUSI perpeccuu mno kputrepuio @uiliepa rnokasajia ero Hauex-
HOCTh HAa 95%-M ypOBHE HOCTOBEPHOCTH.

YeTaHOBNEHO, YTO 3HAYCHUS MPWHBI FOAVYHBIX KOJEL WHAUMLMPYIOT MUHAMYMbI ¥ MakCUMyMbl B
BEJIMYMHAX TEMIIEPATyPhl TTOYBBI, HO MPU STOM CIIaXMBAIOT ux. 3a nepuon ¢ 1967 no 2000 r. o dakruniec-
KOMY psifly TEMIIepaTyphl MOYBBI JMHEHHBII TpeH paseH 0,297 °C/10 jieT, a 1Mo peKOHCTPYUPOBAHHOMY PSILy
(1885—2006 rr.) — 0,158 °C/10 net. IlpuueM B 060MX ClIydasix BeIMUUHY TPEeHAA omnpefenseT Haubonee
MHTEHCHBHOE TIOBBIILIEHUE TEMITEPATyPhl NTOYBHI B MOCJAENAHEM AecATUIeTUH XX CTOJIETHS.

BennuMHa TpeHAa B PEKOHCTPYMPOBAHHOM psily Temriepatypbl rmousbl ¢ 1885 nmo 2006 r. cocranisier
seero siuib 0,006 °C/10 net, a k02 DULIMEHT KOPPENSLIMU MEXLY COBIMALAIOIIMMU YIACTKAMM PALOB PABEH
0,6. BaKHO OTMETUTb, YTO B PEKOHCTPYMPOBAHHOM PsIy LUMKJIbI TIOBBILIEHMI M TIOHWXEHUI TeMIepaTyphb
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Puc. 4. ®aktuueckue (1) m peKOHCTPYUPOBAHHBIE (2) 3HAUCHMS TEMIIEpaTyphbl MOUBLI IO Ha rayouHe 0,8 M
(Meteoctanuus boit. Yiukanuii).

3 — TpeHa akTUUECKOH, 4 — TpeHA PEKOHCTPYMPOBAHHOM TeMIeparyp noussi; a — nepuon ¢ 1967 no 2000 r.;
6 — c 1885 mo 2006 r.
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BAJIBIBUHA, TPO®UMOBA

MOYBLI HAXOOATCS B (DMKCUPOBAHHBIX Mpelaenax, T. €. CTPYKTypa HMKIMYECKNX KoJaeOaHUWil He mpeTepriena
CYILECTBEHHBIX U3MeHeHM. VICKIIoueHne coCcTaBIsIeT MOCASIHUI LMK TTOBBIILEHUS] TEMITEPATYPhI T10YBH,
KOTOpBIM B mipefiesax (PaKTUUYECKOTO U PeKOHCTPYMPOBAHHOIO PSAOB HECKOJIBKO Bbllle. OTMEUeHHAs CUTY-
als MOXET CBUIETETHCTBOBATL 00 HKCTPEMAILHOM TMPOSIBJIEHUH MOTETUICHUS KAUMATa B 3TOT MEPUOL.

MaxkcumanbHble 3HaYeHUsT PYHKUMU OTKJIMKA pagualbHOTO NMPUpOCTa Kelpa, MPOoU3pacTaioliero Ha
nobepexnse o3epa B paiioHe YMBBIPKYICKOro 3ajiuBa, Ha TeMIeparypy [ouBbl (MeTeocTaHuus baprysun)
HaOmoaaoTesl B HOsIOpe, (eBpane, Mapre u aBrycre (0,44—0,51) (cm. puc. 3). Tpennsr dakTrueckoro u
PEKOHCTPYMPOBAHHOTO PSIIOB TEMIIEPATYPhl MOYBBI MOJIOXUTEIbHbIe. MakcUMalibHble OHU B MapTe, UIOHE
(no 0,6 °C/10 net), muHUMaIbHBIe — B Aekadpe (0,023 °C/10 ner).

Heckoibko uHast inHaMuKka (haKTUUeCKOM TeMIIepaTyphl MOUBLI B rieproa ¢ 1967 mo 1998 r. B obnactu
pacrnpoCcTpaHEeHUs] MHOTOJIeTHEM MepaioThl (MeTeocTaHuus Yapa). B maprte, Koraa oTMeyeHa camasi BbICOKas
CBSA3b TIPUPOCTA TOAMUHBIX KOJEIl JUCTBEHHUIIBI ¢ TEMIIEPATypoil MouBbl (CM. pUC. 3), B MHOTOJIETHEH -
HamuKe 3aUKCUPOBAH CYLIECTBEHHbIN POCT TeMrepaTypsl (puc. 5). YpaBHeHUE PETPECCUU LTSI PEKOHCTPYK-
L{K TeMIIepaTyphbl MOYBbI HA METEOCTaHIIMU Yapa BHITIAAUT ciaeayoium obpasom: y = —13,8 + 5,93x, e
¥ — TeMIleparypa 1nouBbl Ha MeTeoctaniyu; x — nHaeke [IITK. MuoxkecTBeHHbI KOahOUIIMEHT perpeccin
AUIST JaHHOM Mozenu coctasisier 0,66; koadduument getepmunaumnn R2 = 0,43; cpenHsas ommbKa anmpok-
cumauun — 20 % (BbICOKOE 3HAYE€HME OIIMOKU, BO3MOXKHO, OOYCIOBICHO CYIECTBEHHBIMM aHOMATMSIMK
TEMITIEPATYPhl B OTAETbHBIE TOIbI, a TAKXKE CIIOXHBIM MEXaHM3MOM OTKJIMKA TPUPOCTA JPEBECHLIX KOJell B
YCJIOBUSIX MHOTOJIETHEW Mep3sioThl). OUeHKa CTAaTUCTHYECKON 3HAYMMOCTU YPaBHEHMSI Perpeccun rno Kpu-
Tepuio Puiepa nokasana ero HaaeXHOCTb Ha 95%-M ypoBHE HOCTOBEPHOCTH.

Mo akruueckum nanabM (19671998 rr.), Ha BETBU BOCXOMSIIIIETo JUHEWHOTO TpeHaa (2,55 °C/10 xer)
MOC/eMHUNA TIMKJIT TIOBBIIIEHUS] TEMIIEPATYPbI MOYBBI B MapTe ObL1 HauboJiee MHTEHCUBHBIM, YTO CBUAETENb-
CTBYeT 00 YyCTOWYMBOM TEHICHIIMM €€ POCTa HA 9TOM BPEMEHHOM OTpe3Ke. PeKOHCTPyHpPOBaHHbIE 3HAYCHHS
TeMIIepaTypbl MouBbl 32 1967—1998 rr., kak 1 Ha MeTeocTaHMy bos. YikaHu#, CriiaXkuBarOT 9KCTPEMYMbI,
OIHAKO BCe € MHAULMPYIOT uX, a TpeHa pasBeH 1,73 °C/10 ner. KoaduLinmeHT Koppeasiiuy Mex/1y COoBIa-
HNAIOLIMMK ydacTKaMu psiga paseH 0,66. TpeHa peKOHCTPYUPOBAHHOIO psina TeMIIepaTypbl MOUBLI ¢ 1846 1o
2006 r. coctasuna 0,027 °C/10 net.

3HaYeHuUs] TeMIIepaTyphbl MOYBBI MOCAENAHEro IUK/IA MOTeIUIEHUS CYIIECTBEHHO BBIXOIST 3a TNMpPEIeisl
MOBBLILICHU I TEMIEPATYphl B MPEAbIAYIIUX LUKIaX. OMHAKO GjM3KKe N0 WHTEHCUBHOCTHU MOTEIUICHUS M0Y-
Bbl ObUTM U B miepBoM JecaTiuieTun 1900-x rr. OTIUUUTEIbHON 0COOEHHOCTHIO PEKOHCTPYUPOBAHHOTO Psiia
TEeMIEPATypbl Ha MeTeocTaHLMKM Yapa sBisercss Hatuyue 00jiee NMPOoA0IKUTETbHBIX IMKJIOB €€ MOBBIIEHHS
1 moHmwxkeHnus. K ToMy e nepen rnocjieIHUM LMKJIOM TMOBBIIIEHUST TEMIEPaTypsl Ha MeTeocTaHuKu Yapa
HAO/I0IAN0Ch UTUTEbHOE €€ TTOHUXEHHE.
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Puc. 5. @axktnueckue (/) 1 peKOHCTPYHPOBaHHBIE (2) 3HAYEHUS TeMIiepaTypbl TTOYBBI MapTa Ha riybute 0,8 M
(mereoctaHumst Yapa).

3 — TpeHn (akTuueckoit, 4 — TPEHI PEKOHCTPYUPOBAHHOM TeMmeparyp noussl; ¢ — nepuoa ¢ 1967 no 1998 r;
6 — ¢ 1846 mo 2006 .

64 FEOTPA®UA U IMPUPOAHBIE PECYPCBHI 2013 Ne 2



JEHAPOUHIVKALMSA TEMITEPATYPHI TTOYBbI B KOTJIOBUHAX BAMKATTLCKOTO TUTTA

MOXHO NPeAroa0XKUTh, YTO MPU AATbHEHIIEM COXPaHeHWM TeHACHUMU TIOTEIICHUS KIuMara TeMrie-
patypa MOYBHI OyneT PAacTH, a 30HA aKTUBHOM aKKYMYJISIIIMK TEIUIA PACIIUPUTCS 3a CUET CMELEHNs ee rpa-
HYLBE B OOJiee TIIyOOKHE CIOM. BTO MOXKET BbI3BaTh YBEAMYCHWE IIYOUHbBI JIETHETO TPOTAMBANMS BEPXHErO
¢lI0sl MHOTOJIETHEMEP3JIBIX 1opoia. CTemeHb MX JErpamalldy ONpEaeiseT BO3MOXHbBIE HeOJaronpusTHbie
TOCTEACTBUSI UTS IPUPOIHBIX U TEXHUUECKUX CUCTEM.

3AKJTIOYEHHNE

B Hacrosiiee BpeMsi CBS3b AMHAMUKHU PaguaibHOrO MPUPOCTa OCHOBHBIX XBOMHBIX TIOPOJL ¢ KIMMATUUEC-
KiM# HaKTOpaMy JOCTATOYHO XOPOUIO BhisiBAeHA. BMecTe ¢ TeéM HayuHbie MPUHIIMITEE OLEHKYU KOJIUUeCTBEH-
HbIX 3aBUCMMOCTE! NIPUPOCTA APEBECHBIX PACTEHUIN OT TEMIIEPATYPhl MOUYBBI IPAKTUYECKU HE pa3paboTaHbl.

N3yyeHue cBA3€l paauaabHOrO MPUPOCTa XBOMHBIX IEPEBbEB C TEMIEPATYPOI MOYBB! CBSA3AHO C PSALOM

- TPyIHOCTEH, KOTOPBIE 3aKJII0YAl0TCsl, BO-MIEPBBIX, B BLIOOPE ONTUMAJIBLHON IITyOMHBI U3MEPEHUST TEMITIEpaTy-
pbI, KOTOpasi B GOJIbLLIEH CTENEHU BAKUSIET HAa (PyHKLIMOHUPOBAHUE ApeBOCTOEB. Bo-BTOpBIX, MHbOpMaLIMS O
MHOTOJIETHEH OWHAMMKEe TEMIIepaTyphbl IMOYBBI TIOM JIECOM BOOOILIE OTCYTCTBYeT. ITO3TOMY MCMO/IB3YIOTCS
MHOTOJIETHUE PSIIbl, MOJydaeMble Ha Oau3iexaliux MeTeocTaHusX. Mexiay TeM MEXroloBbie KosebaHus
TEMIIEPATYpPhI I10YBbI 101 JIECOM MOIYT ObITb HE CTOJIb BBIPAXKEHBI, KaKk Ha 0e3/IECHBIX ydacTKax.

Hacrosiuee ucciegoBaHue SIBJISETCS HauYalbHBIM 3TAllOM B pellieHUuU 00cyxxaaeMoi npobaems. [Tosy-
YEHHBIE PE3yNBTAThI, MPEX/Ie BCEIO PEKOHCTPYUPOBAHHBIE PSAIbI TEMITEPATYPHI MOUBbI, pacUIUPIOT U 000-
ranaoT MHGOPMaMOHHYIO 6a3y NPOrHO3MPOBAHUS TUHAMUYECKUX MPeoOpa30BaHMil TIPUPOAHBIX CUCTEM B
1ENOM WK UX OTHEABHBIX KOMITOHEHTOB.

MHoroseTHsIsl AIMHAMKUKA TEMIIEPATYPBl MOYBBI B PA3IMUYHbIX MPUPOAHO-KIUMATHYECKUX U TEOKPHUOIO-
THYECKUX YCIIOBUSIX HECKOJIBKO pasnnyaercsl. JlecHble coobliecTBa Hanbo1ee YyBCTBUTENbHBI K M3MEHEHUSIM
‘xmMmata B BepxHeuapckoil KOTJIOBMHE. 3eCh COBPEMEHHOE MOTEeTUIEHUE KJIMMarta U, COOTBETCTBEHHO, MO-
BHILIEHME TEMIIEpaTyphbl MTOYBBI OTIPENEISIOT COCTOSIHUE MHOTIOJETHEN Mep3J0Thl, KOTOpasi MOCTENEeHHO
HAYHET JerpagupoBaTh, YTO CYILECTBEHHO OTPA3MTCSI HAa COCTaBE U CTPYKTYPE PACTUTENbLHBIX COOOIIECTB M
B LIEIOM Ha (DYHKIIMOHUPOBAHMYU MIPUPOJHBIX CUCTEM.

Paboma evinoanena npu guuancosoi noddepycke Poccuiickoeo gonda pyndamenmanvuwvix ucciedosanuil
(12-05—00819; 12—04—98013-p_cubups_a).
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