e = e—— T ISSN 2079 - 6161
e ‘-.__—.__-‘ 2% % “ e — — "
- - e S p———
—_——— -= - __""——_
— — e —_ e ——— e —ma_ e —— T ———
—_— —= ==
e — e e——— e

— e e o ——— s e —

Wl

I
13

I'HIPOMETEOPOTIOI WS
AKOHE DKOT0I'Us

OP TORCAHIA INBIFAPLLIATLIN
FBLTHBIMH-TEXHHKATLIK XY PHA

(2)

2014

I'MJAPOMETEOPOJTON U
H DKOJI0I'us

ExexBapraibnbin
HAVIHO-TEXHHYECKHH XKy pHA)

AJIMATHI




COJEPKAHHE
HAYYHBIE CTATHBH

B.C. Yepeanuuenko A.B. Yepeannuenko,
Asexcei B. Yepeanuuenko
O umKIHuBoCTH B patax remueparypsl. Havamo nusca noxoaoanms

B.I. Caapankos, I . K. Typyauna, C.E. IToankosa,
E.E. IlerpoBa
Hamenenss KIHMaTa 1 €70 perHoHAILHRE Npogesennd B Kazaxcrane

C.C. baitmo;1anos
() pazBHIHH ArPOMETEOPOIOT HYECKOT O IPOr HO3Hposanid B Kasaxcrane
H.¥. byvarekos, E.K. Myprasun, O.E. Cemenos,
AJL Ianos
Aucnepctnii cocTaR NECKOB ¥ CRATAPHEE OUEHKH BETPOBOIO MEpeHo-
camxmace B CepepnoM [IpHkacimM .. ... .onciveivinnnneronn.

JLA. EpackoBekas
MimeHeHne KiuMaTuueckux yoaopdii ma neaumxe Tyiwikey za no-
CUMPCRIN ORI e S S e e e O e i

H.B. Ilnmanxuna, H.B. Kononosa, .1.A. Epuckobckan
AHaTM3 M3MEHYHBOCTH JETHHX OCAZKOS Ha deaHHke TyHBIKCY B 2aBH-
CHMOCTH OT IHPKYASIHH GTMOCPEPBL . .. oo vovvvnnianeinnannnsn

3.C. AsLaxsepanen
IloxazaTedn KIHMATHYECKHX HOPM BETPOBOTO PERHMA HA 3a0QHOM
fsepeary IERor KA oo niree s ines s i B s aon o o WOKes

A.X. Axmerxanos, T.K. Kapajanos, A.H. Hekakon
Pacnpeneienne BOIAHOIO IApa Ba TeppHTOpHH Ka3axcTaHa Ha OCHOBE
CIVTHHEKOBBIX JAHHBIX . ..ot vtivne s imacna s aneannsenn-

B.B. I'oayOuos, A.A. KnmkrmGaesa, M.T. Cazyoxacosa
() cokpameHun soaunx pecypeor o3ep llyunncko-boposcko# xy-
PR TP SERRRED o 0.t 0 0 0 e B e S0 8
J.A. Typeyaos, A.C. Maiubexos, C.¥. Panosa,
A.B. I'axaesa
Coepemenniie OGatHrpadmueckue XapaktepucTuke Kanitarakickoro
DORERORIIIR s i e S e ee S aade b sl 6 e P eI 2

-..‘J

45

70

87

97



HAVYHBIE CTATBH I'napoMereopoaorus B HK0JI0THI
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Kan. reorp. nayk C.E. [oaskosa
E.E. ITferpora =
H3MEHEHHE KJIHMATA H ET'O PETHOHAIBHBIE NPOABIEHHA

B KAZAXCTAHE

TEMIEPATYPA BO3IVXA, ATMOCOEPHBIE OCAIKH, H3IMEHE-
HHE FKTHMATA, HHIEKCHB], AHOMAIBHOCTE, DKCTPEMYME]
TEMITEPATYPH H OCAIRKOB

B puafome npedcmasieno NpoCmPONCIRSEHNO-EPEMERROE HaMe-
HEHNE MEMBEPAMYPR 8030V ¥ ammoCePHEY OCAORO8 3 ROCTEONUE
70 gem owr ecen meppumopun Karaxcmana u 08 GoOMUNBCHPAMUSHbX
ofiraemeds (19412012 g2 ). Ocnosunmil RORGUEREAAMEU PECUOBATHHO0
KAUMANG RQVVOMCH CPEOHecDOn6an MEMREPAMYPA SO U 20008
CYMMHE Ocadros. Bawenoll cormamioiell KINMAMBNECKOU U o-
CIU MEMBEPAMYPHBX YCIOGUN U PENCUMA YETENHEHUA ARIDOMCN UX Ce-
WNHLIE UIMEHEHUA 018 paceMampusaeMou meppumopun. L oyenxu
MEHIEHYIUI & DKCMPEMYMIY AMMOCHePHBX OCAOR0S U MEMBEDAmYPH
GOANXG UCROABIODGATUCH UROCKCH HIMEHEHUN FANMAMA, RPeORONCeHNRE
Beenupsioi Memeoposorumecron Opeawizauueii

K nacrosimesmy BpeMenH co0pano 10CTaTouH0 TOKA3aTeNbCTE, KACA-
BHXCA HIMEHSHHN KABMATA KAK HA IUTAHeTe B HeNOM, TAK H OT/3eIBHEIX ¢ pe-
monax. Mocrarouso seuteants pabotw C. Folland, L. Bengtsson, 1. I'pyss,
KO Tlepesesennesa [19. 18, 3, 10]. B aannocii pabore uecaeayoorea KiHma-
THHecKHe H3MeHeHus Ha ofmHpaoll TeppuTopur Kasaxcrana, oramuasomeiics
MBEOroOGpasHeM NPHPOIHEX VCIoBHIL

(OCHOBHEIMH HCXOTHEIMH JAHHBIME SRASIOTCI:

1) paam cpeaHemecsMHON TEMIEPATYPH BO3IVXA M MECAMHEIX CYMM
ocazxos ¢ 1941 mo 2012 17, npx y1oM gaukele Gogee 190 mereoctannmé ObumH
MCIIONB30BAHE 18 OUCHKH KIMMATHYCCKHX HOpM 2a DepHoa 1971, 2000 rr. 1
Bouiee | [0 MeTeoCTAHIME [U19 OLSHKH TeHICHIIHN;

;Km'{cmﬁ HABOHATLHI VHHREepCHTeT MMenH ate-Dapabu, 1. Aamats
PI'T] «Kazsrmapomers. 1, Aamarhl
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2) PRI CYTOMHBIX MAKCHMATEHEIX H MHHHMATBHBIX TEMICPATYP BO3-
AyXa H CYTOYHOTO Koaugecrea ocaakos ¢ 1941 mo 2012 rr. (Boaee
80 mereocTanimii).

Cawmpie TéruIbe roaR B LesoM Juis 3emsoro mapa 1 Kasaxcrana npei-
crasrens: B 1ada. 1. Ha reppuropss Kazaxcrana pacnpensieHse O BpeMeHH
IKCTPEMATBHO TEMUILIX AeT HeCKOABKD OLIHAeTCA OT PAHKHPOBAHHOTO pAia
cpeaued raofansioi TeMnepaTypsl BpHIeMHOro posayxa. Kawsil w3 gecair |
CaMBIX TEILIBIX JeT /118 3eMHOTO Inapa 0003HauYeH ONPEICICHHLIM [BETOM, YTO .
NORBROTEET JETR0 CVIANTEL, HAXOIHTCH JH TOT 0 B MHCHE CAMBIX TCIVIBIX JIET
o Kasaxcrana |4, 5].

Tatamma |

Cammie Ténasie roas B Kazaxcrane 2a nepuoa 1940.. 2012 11. m

COOTBETCTRYIONING AHOMATHH CPETHETOI0BOH TEMIEPATYPBI NIPH3EMHEOTD
BO3IVXA, OCpeaHeHHEe 110 TeppuToprn PecinyGamks

e e

o | AHOMATHA SPeTHEr0OBOH

' Paur Kasaxcran' TEMITEPaTY Pol, OCPEIHCHHAS TI0

{ | teppuropui Kazaxcrana, "C

R 1983 1.56

| 2 2004* 1,33 |

I 3 2002° 1.33 i

I 4 2007 A

| 5 1995 1.21

6 2008 1,17 |
7 1997 1.05 )

.8 2006 0.99

9 20057 0,94

10 1999 0,87

Hpuwewanue: ~ — pepxunil HHIEKC 000IHATAST HOMEP TOJA B PAHKHDOBAN-
HOM 110 YOREBARHO pATY anoMatusl cpeaned racBamsnofl npHDoBspROcTHOH TeMTIRpa-
Ty BO3IYXA 3a nepron 1850 2012 .

ITa1e campbix TéIIBIX eT B Kazaxcrane BOlUDIM B CIHHCOK JJECATH CaMBIX
TEMUIBIX JeT B 1ea0M 10 JemuoMY 1mapy. 3a nepuoa ¢ 1940 rojga cameiv xoao1-
HeiM 138 Kasaxcrana GbL1 1969 rog, KoTa cpeanas no TEPPHTOPHH aHOMATHS
CPEIHEr0I0BOM TeMICPaTyYpRl BoTyxa coctasiia -2.5 °C, a caMpiv TEMm1miM
1983 roa ¢ anomanuei TeMueparypss po3ayxa 1,6 °C.

Temueparypa sosavya. UIHKA NPOCTPAHCTBEHHO-BPEMEHIBLIX H3ME-
HeHMH TeMIeparypsl POVIYXA POBOIHIACE KaK 113 BoeH Teppuiopu Kasax-
CTaHa {puc. 1), TaK H 1718 AIMHEHHACTPATHBHLIX ofuacTe.
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Puc. 1. Bpesennuie pRos u Auseismid mpero auoMaiui co00ssx o CE30HNuY
meMPEPONYD 603X 3q nepuoo 1941, 2012 2., ocpednennsy no MEppUmopuN
Kanaxemana, AROMATNE PACCTRMGHN OMTHOCUIMETHIG DA#08020 REPHOOT
JO97F . 2000 z2 Coneweenmas KPusaR poaywena 11-1emmum croasssuuy
OCPOOHEHBEM.

B nccaenyemou nepuoge B Kmaxcrane HaDIan0Ch HOBCEMECTHOE

noBKIBEHHE NPHIEMBOH TEMIEPATYphl BOLIYXS, KaK B LEROM 34 IOl Tak H BO
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soe cezonbl. CpeaRerosonsie TeMNEPaTyphl BO2ayXa B cpeanes 1o Kazaxcrany
norbinaHes Ha 0.27 °C/10 ser. Hanboabinee ROTEILICHHE TPOHCXOIHIO B
ocensnnd neprea — #a 0,32 °C/10 ge7, vemHOTo MeHhile 2UMOH B BeCHOH — Ha
0,27 “C/10 aer, aeToMm HaOMOIANACE HAMMEHBIICE NORBIDEHHE TEMIIEPATYPH —
(.20 °C/10 mer. B GoNBUIMHCTRE CAVESCR TPOHIN CTATHCTHYCCKH SHAMHME LA
95 % NOBEPHTEIBHOTO HHTCPRAAA, 4 BRIAX TPEHIA B CYMMAPHVIO TMCIEPCHIO
CPEMHETOIOBEIX TeMuepaTyp cocTanaser 37 %6, 11w cesonos — o1 6 30 27 %.

Fean pacemarpusars Teppatopiio pecnvianks no ofaactaM, To Hap-
GoabinnMl TeMmaMH CPOAHETOIOBBIE TEMIICPATYPH BO3IYXA NOBBINATHCE B
3anaano-Kasaxcranckoit obumactu ~ wa 038 °C/10 ner, nanmenwimavua B 1Ox-
no-Kazaxcrapckolt ofinactu, Bocroumo-Kasaxcrawcxodt ofnactn, Aimarsb-
ckoif 1 Manrucrayekolt ofiaactax -~ ma 0,23...0.25 °C/10 ner. B ocransasix
e0aacTaX POCT CPeHETOI0RBIX TeMiepaTyp B apeaenax 0.27...0.31 *C/10 ger.
B paBote [4] 6o noxazano, wro B nepuoa ¢ 1941 rojga nanbonbinee nosbi-
IEHHE TEMICPATY L BOIYXA HA TEPPHTOPHH Beex obnacteil Kazaxcrana npo-
#exomro 3umoi. C yubrom aannsix 2012 roga Hapdoasee NOBHILICHEE TEM-
neparyps BOIAYXSE, HalVmOJARUNICECS paMee B SHMHHH CE30H, CMECTHIOCH Ha
BGCHY B CEBCPHBX H HeHTpasbHEX obractax (0.33...0.37 *C/10 aer) n na ocenn
B HKWKHRIX H BOCTOUHBIX ofiactax Kasaxcrasa (0.30...0.40°C/10 ser). B 3a-
maHex ofutacTax HanbouabIMd poct TeMnepaTyp no-IPekKHEMY NPHXOIMTCH
wa wmuni neproa (0,27...0,38 °C/10 aer). B serau#l nepHoa npaKTiueckd BO
peex obmacTax suavenma KodpdHupenTa AHHEHHOTO TpeHNA, XApaKTepPH3YIO-
HIET0 CKOPOCTE pOCTa TeMIPATYPH BOGIYXA, HAMMEHBIINE - B NpéleTax
0,13...0.30 °C/10 aer, 1o suaversd KOXMpDUIREHTA ACTEPMHEHALIMN JOCTATOYHO
RLICOKHE, ocobentio B omHBX ofxacTax Kazaxcrana - 25...36 %, Do ceuae-
TEARCTRYET 00 VCTOHUMBOCTH TeHACHUHH (OBLIICHAR TEMISPATYPE BOIIYXA,
Tennenuma nopMIIeHAs ocennel Temneparyps Takcxe verobumea (kosduprnm-
CHT JeTepMHHAUMH cocTasager 16...35%) ® Jdexur B npejenax
0.28...0.30 °C/10 ner [5].

ATsochepanie ocalkn. OneHensl THHCHHEE TEIICHIINA B PAJAX ce-
IOHHBIX H FOJCBRIX CYyMM ocagxos. B ormmmue o7 temnepaTyphi BO3IvXa, H3-
MEHEHHE PeXHMa arMocGepHbIX OCaIKOR Ha TeppHTOpHE KasaxcrsHa 3a He-
CaeIveMulil tepuod npeacTasadger codol He OANOPOAHYIO KapTHEY. B Heroto-
peix ofracrax Kasaxcrana Halmoaanoch HESHAMHTEIRHOS YBEJHUCHHE OCal-
KOB, B HEKOTOPHIX HX YMEHBIICHHE.

Ha puc. 2 npeactaniens BpeMenHbe PLUIN SHOMUTHH FOAOBLIX CYMM
OCAIKOR, OCPeIHEHHBIX o TeppuTopHn Kazaxcrana,
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Puc. 2. Bpesennpie pRost i Tunelivee mpescsl GROMATER 20008HX § Ce30NNBIY
CeMM ocaoxos (%) 3q repuod 1941, 2011 22, RPOCHPAHCIEERNG OCPEOHEHERY
no meppumopus Kazaxceana u no ofaemar. AroMaiig pacounmiaim
antiocumet o iososo nepuooa 1971 .. 2000 2o, Criawennan xpusas
nogyeena | 1-1emuum croTe3smum oCpeIneRieM.

B cpeanem no KasaxcraHy rooBhie CyMME OCAIKOB HCIHAYHTEABHO YMEHBb-
wamnck — Ha 1,0 aMn/10 ner man npusmepno Ha 0,5 % wopyvit/'10 ner. Ecaw pac-
CMATPHBATE HIMCHEHHA KOTHYSCTBA OCATKOR N0 00JacTaAM, T0 HEHAYHTCIBLHOE

YECAHUYCHEE TOJ0OBRIX cyMM ocaaxos (Ha 0.4...4.0 mw/103¢e1) Habaoganocs B
21



Kaparamaunckoli, Axnobunckoil, Manracraycekodi, Cepepo-Kazaxeranckoit H
AmvateRcKkold  o0macTaX, a HeIHAYMTEABHOC HX YMCHBDEHWE (Ha
0,1...5.2 mn/'10 per) mabaroaanocs B [asnoaapexoif, Axmoassckol, Kasnop-
auHeko#H, Kambuincko#, Kocranadicko#t, Hmmo-Kazaxeramcko#, 3Sanaaso-
Kazaxcranckoi, Armpavexoil w Bocrouno-Kazaxeranckoii obaacrax. Bee no-
AVREHHBIE TPERIB FOJOBKX CYMM OCA/IKOB CTATHCTHHECKH HEZHAYHMS! [ 5],

B nepexonHpie Ce30HHB B CPeJHEM 110 TeppHTOpHE Kalaxcrana oTMeda-
efca coabas TeHIeHUMS (CTATHCTHYCCKH HEIHAYMMAT) K YMEHBICHHID KOaHYe-
cTBa ocaakos — Ha 0,6...0,7 Mm/10 2e1, aerom - ma 1,1 »/10 ner. Hexmouenne
COCTARJSCT SHMHHA MEPHO/L. KOI/IA TSHISHIINA TOBOAHTE/ILIAA H CTATHCTHYECKH
sHauAMan, H cocrasmser 1,3 m'10 ner [9]. Hazo oTmeTHTs, 9TO TeHICHIIMM B
BECCHHEM, JIETHEM M OCCHHEM KOIHHECTBE OCAIKOB CTATHCTHYSCKH HE3HAMHMbI
NPaKTHYECKH HA BCeH TEPPHTOPHH KazaxcraHa. HAMHMBIC [T0B0KHTE/ILHBIC TeH-
ZCHIHH B IMIeM KOIHSeCcTRE ocankor (10 9 % sopsmet/ 10 ner) wabmoganucs B
CEBEPHIIX M [EHTPANLHHX PerHOHAX, 4 TAKAKE T'OPHBIX H HPECIIOpPHHIX CeBepo-
JANATHLIX, BOCTOUHBIX, FOTO-BOCTOMHBIX PerHOHAX peciy(iHKy.

B pocaenne JecaTRICTHS O0TMEUYRETCH HAPACTANHE OHACHBIX Me-
TeOpoorHYeckKux spaennii noroast. Tak. nero 2012 1. orasanoch AHOMAIBHO
refuieiv B Kasaxciane W B coceqnem lJosoxee H [Oxnom Ypaie, JKectoxas
3acyxa noryouaa ypomah 3epHOBEIX KYALTYP. B CHGHpPH TOpeaH Jeca, Katact-
podmyeckoe HaBOIHEHME NPONLI0 KpacHOIapCKOM Kpae W OPHBEIC K MHOTO-
YHCIACHHDBIM 9E/IOBEHECKHM JKSpTBaM. JT0 JAHIIL OJHH W3 JH3030B HPOsBIe-
HHSA OTIACHEIX ARACHME Noroas. Juma 2012 r. Osla xoaoaHoH H 3KCTPEMAILHO
xormoanoil na ereelt reppuropun Kazaxcrasa, sa BocToke pecnyOaMKH aHOMAa-
JTHH TEMITePaTyphl BO3AyXa JoctHraad -3,0...-7,0 °C,

BeicOK#e W HU3KHE TEMIEPATYPH BOIYXA OTHOCETCA K NOTCHIMAIBHO
ONACHKLIM PETHOHAIRHLIM npoueccaMm. [lenTpassioe MECTO APH HCCACIOBAHHH
KPYHIHBIX aHOMATHH Noroas 3anssaer sonpoc kpurepss. [lo  wuenmo
I".H. Yauacora, NpUMEHEHHE «HEKECTKOIO® KPHTEpHA MO3BOAAET B JanbHel-
[IEM HMETh 110 ¢ MarepuasavH SoabiuEx BROOPOK H BOIYYHTE CTATHCTHYC-
ckn ofocnoBannbie BLECAL. BB Toxe Bpems Doabloe YHCAD CAVHACR ¢ KPYIl-
HbHMH AHOMRIHAMH He JaeT 4eTKYI0 KapTHHY X dopMaposanus. l1s 9mux me-
Jeii execo00pasHo HCIOAE30BaTH 00ee «OReCTKHHY XPHTCPHH. KOTOPLIH Bh-
JCAHT MECALBI C KPYITHEMH SHOMATHAMH TEMICPATVPH BO3IYXA.

Hanbonee pacnpocTpaseHHBIM CHOCOOOM BHUISICHHS IKCTPEMYMOB
SRIACTCH CONMOCTaRNeHHe HAYCHHH METeOPOIOIMYECKHX BEAHYIHH ¢ HX CPeiI-
HHM KBAIpaTHUCCKHM OTKIoHeHresm. Ecan anomanus oasoro maka nabmona-
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evea Ha 73 Yo TEPPHTOPHY, a BEIHYMHA ABOMAIHH He MeHee HeMm Ha 50 % mmo-
WANM [IPERBILACT CPelHee KBAIPATHYCCKOS OTKIOHEHHE (C), TO NEePHON HIH
MeCHIl OTHOCATCH K IKCTpeMarbHOMY, B xavectre kputepus Oepyrcs He TONBKO
BeaLe, HO W ApodHble 3HadeHus o |16].

Jpyvrum H3BECTHBIM KpHTEpHEM SBASETCA WHIEKS aHoManbunoctH (K,

mpeaoxennsid HA, barposweiv [1]:
K= :TZ{..HT iey
¥

rae N - umcno cramumit, AT amomanus cpenell MecauEOl Tempeparypsl
BonayXa Ha H cTaHUMH, ¢, - ee CpeliHee KBANPATHYECKOE OTKIIOHEHHE,

Ha GOJBIIOM CTATHCTHYECKOM MATEPHAIE YCTAHORIEHH! MOPOTOBLIE
amaveHua 115 Huaexca HA. barposa: npu K > 1,15 anoMansiocts nosis Beinn-
s upn K=0,75 orvmeuaercs HesHaYMTeIbHAAd aHOMATBHOCTE H  TIPH
0.75 <K < 1,15 anoMansiocTh HMEET CPEIHIOK HHTEHCHBHOCTE.

Kpurepati K pnossoaser o0beKTHRBHO OUCHHTE CTEMCHb AHOMATRHOCTH
TEMIEPATYPHOT O NI H KOJWYECTBEHHO OTPA3HTH NPOROIKMTEIBHOCTE H Bpe-
MCHHOC PaclIpeieieHte KCTpeMymMoB. (MIHAKO, OH HE YKA3HIBACT 3HAK aHOMa-
AWM H reorpaHueckoe IKVIOKEHHE e€ 0UATOR, NMo3TOMY LedecoodpasHo L1
APOCTPAHCTBEHHON XapakTepUCTHKHA NoieH TeMiepaTypsl HCROIL30BaTh GAHO-
BPEMEHHO TAHHBIE O PACTIPEISICHHH THIOKHTEIBHEX H OTPHLIATENBHBX O4a-
rog. JToT KpHTEpHH YCMEIHO MCHOAbL3OBAICA UCABIM PEJOM aBTOPOB, B TOM
MMCAC B U1 BRUICICHHA KPYNHBX SHOMAUTHH TeMIepaTyphl BO3IVXA 110 TeppH-
yopun Kazaxcrana [7, 8]

B npemaraemoii cramse kputepuit HA. barposa ( K') paccuuran aas
IBYX HeHTPAAEHBIX MECALES XOJOIHOTO B TEIVIOT0 BEPHOIOR — AHRAPS W HIOIA.
Ha puc.3 npusegenid 3mavenns K 18 saHBaps W MIORS 33 NEpHOA
1940...201 1 1. 3nagcnna kpuTepua K B KazaxcTaHe CYIIECTBEHHO M3MEHA-
WOTCH BO BpeMend, Npu cpeaHeM 3Havenun, Gomsxom K 1. B 1aba. 2 npueeaens
CTATHCTHYCCKHE XAPAKTEPHCTUKH KpUTepus anoMatsiocty K.

Tabuema 2
CrarucTiyecxHe XapaxrepHcTuks kputepsa H A, barposa

CraTHCTHYECKHE } )  Mecsn s — _:_:I
XapaKTePHC THRH AHRAPE -' HETE ]
B 9.81 (1969) 3.35 (1960) .
|

5 0,10 (1950, 1983) 0,17 (1970, 2000)
- Ay 8.71 2,18 ]
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DKCTpeManbHble sHaueHNE K U8 TEPPUTOPHM pectiyDaHKH pasiuvs-
otes: Bospsape K = 9.81 (1969 1) u K_ ~ 0.10 (1950, 1985 rr.) B mone

Ko =3350%0r)a K =017 (1979, 2000 rr.). Ilpn y1oMm, vem Goasure

TTREN

K. 1eM 3HauMTeAbHSE AHOMAILHOCTE NO4 TEMICPATYPEL. 49eM MeHbIne KX,
TeM aHOMAIbHOCTE ouis caabee. Meomois3ya 1akol NPHHIHN BEACICHHS K-
TpeMyMOB, Oblil MPOBEIEH aHaIM3 wiyHaeMbix noneli cpeanel Mecsunoh Tev-
Neparyphbl BOXIYXA 10 roaam (puc. 3).

[orropseMocTs KPYNHEX SHOMAIHH CpelHel MeCauHOH TEMACPATYPH
BO3IVXA B AHRADE M MIQJE PACHPe/ICIIACTICA BO BPEMCHH HEPABHOMEDHO, 3HAYH-
TENLHD MEHNACHE OT JeCHTHICTHA K JecATIeTHID. Tak, sHAYHTE ILHBIE OTPpHUA-
T¢ABHBIE AHOMAIHH BCTpeSalMchk B neprom (1940...1949 1. -~ 5 ciyuaes) H
BropoM (1950... 1939 11, — 7 cayuaes) JecATHICTHAN, B NOCACIHHE JECATHIE-
A (1990...1999, 2000...2009 rr.) uX D(OBTOPAEMOCTE CHEBMMGCHE 10
2...3 coovaaek, [IOBTOPASMOCTE KPVITHBIX [TOTOKHTEIBHBIX AHOMATHH BOIPOCIA
B nepuoa 1980...1989 rr. (4 cavuas), B 710 JECATHIETHE HE OTMEYATIOCE 3HA-
YHTEIbHBIX OTPHUATEILHBIX AHOMATHN. 34 BeCh MOCIEIVEMEIN NEPHON YHIID
COVHASR C OKCTPEMATBHEMH OTPUIATEIRHBIMHM AHOMANHAME cocTasagser 26
CAYHAR, & € IKCTPEMATLHBIMH HOIOKHTEIbHBIMH |7 COVH3EE, XOROIHBIE SHBSA-
pH Habmozanuce 14 pa3, a oueHL Tenble - 6 pa3s, 118 HI0deHd BOBTOPIEMOCTh
Tex o apyrux 12 u 11 pas cooreercrRenno (tada. 3).

Muorue mecaegosarenw |3, 10] ormevanm, gro rrobaisHoe noreiLie-
HHE HE TOABKO HE HCKTIOHALT 3HAMHTEILHLIN OTPHIATEAbHBX TeMIepaTypHbix
AHOMAIHH HA PErHOHANBHOM YPOBHE, HO MOMKET CHOCODCTBORETEL WX VCHISHHID.
Ora ocobenpocTs Habmoaaertcs B Kasaxcrane

IIpakrusecknil HHTEPEC NMPEICTABIAKT IHAYCHHA aHOMATIHH Temiepa-
TYPH BOZIYXA B IKCTPEMATRHO XOMOIHBIE M TEILTBIE Mecaubl (tabn. 4).

Camol cyporoH 3umMol B Kazaxcrane (Bnpoyes, K3k ¥ B CCREPHOM Mo-
Jymapun) 3a nocaeanne 100 rer OGnna suva 1968...1969 1., xo13a cpennss
TEMIIEpATYPa SHEAPA cocTarmaa B Aavarl -14.5 °C, & Typxecrane — -15.4 °C,
B Kenwaepae - -19.0 °C, s Kezkasrane - -26.8 °C, B Koxmeray - -283°C. B
[Terpomasaoseke - -30.0 “C (1axkas xe reMiEpaTypa OTMES&Iach H B SHBape
1893 r.) B Acrasie - -30,1 °C u B Arbacape - -31,6 °C, pe/imuHHB CpeIHAX
MECHUHEIX BHOMATHI Temneparyp gocturand -8,9...-14,6 °C [2, 12, 13].
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Tabamia 3

Hecao cayuaes HRCTPeMAIBHBIX OTPHBATEIBHEX (X)) H DOAOKHTENLHLIX (1)
AHOMATHHA TEMNEPATYPHI BOTIVXA 1O JeCHTHICTHAM
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1950...1959

1960...1969

1970...1979

. Ausapes Hroste _ )
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Tafmsa 4

Cpeanue o TEPPHTOPHH 3HAYCHAR AHOMATHI TeMIEPATYPHI BO3IYXA LI |

FRCTPOMATILHO XOCIOAHMX H TOILIRN MCCALICE

i Jecaruaerne | DX roas l AT o AT | OTromm | AT, | AT, T
; Supaps
i 1940,.,1949 1940 -3.5 -9.4 1948 4.4 7.8
| 1950...1959 1950, -33 -11.3
f 1954, 43 .74
} 1956, -3.8 -7.3
! 1957 -3,7 -6.7
' 1960...1969 1969 -11.8 146
' 1970...1979 1972, -6,9 -10.9 1976 5,0 7.1
! 1974, -4.1 6.6
| 1977 o 4 B | .
1980...1989 1983 5.0 T3
L 1990...1999 1996 -3.7 -6.8 1992 4.8 F
| 2000...2009 2006, 6,2 -8.7 2002, 1.2 114
| 2008 -5,3 -10.0 2007 6.6 11,0
- 2010...2012 2011 6,3 -1.8
2012 -3.9 -6.8
Hwoan
1940...1949 1941, -1.8 -3.7 1940, 1.9 38
1945, n2d -3.2 1948 0.5 1,7
1946, -1.4 -3.8
1947 22 -3.6
1950...1959 1950, -1,1 -3.6
1957, -1,7 -3.8
' 1959 1.7 -3.5 |
1960... 1969 1960 -2.8 -4,7 1965 1.8 4.1
1970...1979 1972 2,0 -3,0 1974, [d 3.8
1975 1o 2.8
1980...1989 1983, i.8 1.8
1984, 1.4 4.1
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| Jhu'nmerm‘[ }XJMH [ ﬁT T ﬁT f ’il romet | A T_ ] A-T

| 7989 % 45 |
1990, .. 1999 1994 -1,3 -4.5 1998 2.1 49 |
2000...2009 2003 -1.6 2.9 2008 2.1 2.8
2010...2012 2012 17 40

B nans0l cTarTee NPHBEICHO PACCYHTAHHOE rOA0BOC YHCIO KAPKHX
W, KOIJd CYTOMHNH MAKCHMYM TeMmIcpalypll BOUIYXAa NpEBHINIACT
30 °C & uncao CYTOK ¢ CHABHWMH MOPO3aMHE, ¢ TeMneparypoll Bo3ayxa HH-
me -30 °C (pnc. 5, 6).
B pacnpeseseHHs 4MCIa CYTOK C BHICOKHMH TeMIICpATYPaMi, Hpexie
BOETD, CHSAVET OTMETHTH 30HAALHOCTL. Ha Goabnumucrae cranumii CesepHoro
Kasaxcrana gneao cvrok ¢ Temneparypodt > 30 “C cocraraser 10...20. B soc-
POSHLX HHIKOTOPHRIX paiionax (Puwasep, Opaosckdii noCeIoK) BHCOKHE TeM-
meparyphl BabmosaroTes Kpaiine peaxo, ne Gonee 3,..5 CYTOK B ACTHHH MeCHIL
B llentpasenow Kazaxcrane wabmogaercs 20...30 eviok ¢ Temmeparypoi
> 30 °C, pocrrad B o1aeabHBIX padionax 40...50 cyTok: Ha ore pecnyOaHKH, B
myerwie Kensiikym sospactaet Ao 115 cyrex. Kacomiickoe mope cwariaer
Al yixod npubpexHOl NOoCH, 1¢ YHCIO CYTOK ¢ CHIBHON Xapo# co-
cramazer 50...70, T.e. IAYATENLHO MEHBIIE, YeM B NOAVIIVCTHIHHBIX palionax
s Tol e mupoTe. B ropHsix paiionax Kra M 0010-pocToKa Kazaxerana (Bbiine
1500 ) rempeparypsl pozayxa > 30 “C npaxtadecks ne nadmozarorcs [11].

Puc. 5. Cpeanecooosoe wucio oneli ¢ mesmepamypon sosdyxa sotue 30 °C no
meppumopun Kasaxemana,
Iours o Beel ool nonoprHe Kasaxcrana ypeauumsaercs Kojlude-

CTBO CVTOK ¢ TeMreparvpoill Bozayxa seime 35 °C - Ha 1...3 cyT xamibie
27
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10 zer. O0mas NpoOTAHTEIBHOCTD TEILIBIX MTEPHOIOB cTanoBHTCR Doabuie
na 1...4 cyr/10 ser.

Puc. 6. Cpeonesoooeoe HHCIO CYMOK ¢ MEMRepamVpoR sozoyxa suwe <30 T
no meppumoptiu Kasaxe mana,

o teppuroprn Kazaxcrana abcomorible MaKCHMRIbHLIE TEMIRPATY-
phl BOYIVXA pacnpeiensiores caegyiommy obpazom. B CesepHom Kazaxcrane
wivensoTes o1 38 “C 1o 42 °C, e [entpatenom - o1 37 °C a0 48 “C. B 3anas-
HoM — o1 39 °C 30 46 “C. B Bocrounom - o1 31 "C (Ganoeeanux Mapraroan)
A0 432 °C, 8 FOmuaoM — o1 45 °C a0 51 "C. ABComoTubli MakcHMYM TeMnepa-
TVpu Bo3ayxa 219 Kanaxcrana, papnsiin 51 7C, aperucTpHpoBas #a CTaHuBH
Kenzpuixysm B 1995 . [14].

Bricokue Temneparyps! Bo3lyxa Ha Goasineil 4acTu TeppHTopHH Ka-
3axcTada HadmoJaloTeA ¢ Mad [0 ceHTAGPL. CHibHag Kapa VCTAHAB/IHRAETCSE B
pecriviauke OBRIYHO TTPH aHTHIHKIOHHYECKOM POKHME NOTOAN H B VCIOBHIX
AeTHEH CpelHemHATCKOH TepMHYeCcKOH Jenpeccud 1pH DOABIIOM MpPHTOKE
COAHEUHOTO Teivia. B 71Hx yoaoBsax 3a cueT HHTeHCHBHOH tpaHcdopMmaiiu
BOZIVINHEIX MACC 3HAYHTEABHBIC MOBBIMICHHS TeMUEPATYPH BO3Iyxa HabI-
AAK0TCA NPaKTHYECKH HA BCel paceMarpHRaeMol Tepprtopus. B nepexoanbie
CE30Hbl 10/1a BHCOKHE TEMIIEPATYPhl BO3IyXa 00VCIOBACHB BEHOCOM BOIIY LI-
HEIX MACC B TEILTEIX CEXTOPAX KNKHEIX LIHKICHOR.

Oanako ocofo ONaCHBIME SRASIOTCS MOPOIBL ¢ TeMueparnypol roulyxa
Hike -30 “C. Yncao cyroK ¢ TAKHMH TeMITEpaTyPaMi BO3IVXA HA TePPHTOPHH
Kazaxcrana B cpeaenm Muoroseries Habmonaercs ¢ moabps no Mapt (puc, 6).

Cpeanee MHOTOMIETHEE YHCAO CYTOK © CHABHBLIME MOPO3AMH 34 MepHOA
HOSOPS — MapT HMeeT caoknoe pacnpeaeienne. Hawnbonee xonoanwvu asna-
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WTCE BOCTOYHBN palonnl Kasaxcrana, rae 4uciao aHedi ¢ Temnepatypol Hixe
30 *C goxommt 10 20...40 cyToK 33 1o, B IVOOKO PAcTRNIOREHHBIX KOT/IOBH-
WAX M AKPHITBIX FOPHBIX JAOVIHHAX, YHCAO CYTOK © TAKHMH TeMICpaTypaMH
soctaract 42...72 (3upanosex, Opaoscxsii nocenox). B Cepeprom Kazaxera-
#e nabmomaercs 8...15 oyt ¢ TeMmeparypoit soziayxa muaxe -30 °C, B llen-
mpansHoM — kovieOieres o1 5 10 10, 8 3anagnoM - vMenbliaeres 10 1...6 U B
Kmuom - 10 1 ¢yt [14, 15].

ITpakriueck ToBCeMecTHO Ha Tepputopui Kasaxcrana Habmozaerca
TEHICHIIME VMEHBILCHHS NOBTOPASMOCTH MOPOZHBIX AHEH, KOUH CYTOUHAS MEHH-
Manhias TeMneparypa omvexaerca pike 0 °C. Haubonee 3HaVHTEILHLIME TEMITA-
MH TIOBTOPRCMOCTE MOPOSHBIX JIHCH COKPAlIACTCA B MOPHBIX W NPeIropHnix pali-
ommax 1012 Kazaxciana — wa 5...6 oyt kasaie 10 s2er. Ha ocramehodl reppurophu
YMeHBIICHHE KOTHYECTA TAKKX [THel coctasiager 1...4 s kancbie 10 ger.

ABCOMOTHbE MHHHMATEHEE TEMIEPATYPHl BO3IYXa 3MMOM Ha TeppuTO-
pumt Kazaxcrasa xone{imores B WMPOKHMX npeaenax: or -23 30 -54 °C. Haubonee
MMIKHE 3HANCHHA A0COMOTHBIX MHHHMAILHLIX TEMITEPATVD BOIIVXA XADAKTEPHBI
s Cesepnoro, Henrpamsiore u Boctounoro Kasaxciana, 11e Ol cOCTaBISION -
43...-54°C, B 3anaamom Kazaxcrane ond msensiored ot -38 °C 320 49°C, a B
Ksuom — o1 -35 °C 10 -45 °C. ABcomoTHblii MHHMMYM TEMIEPATYpPLi BOLIVXA
2 Kasaxcrana, papHeii -57 °C, ormeden B Arhacape B 1893 r. [14].

ITpuBeeHnbIe Pe3vIBTATH PEIHOHANBHBIX HIMECHEHHE KIHMATa Npei-
CTABAAIOT HAVYHBIH H NPAKTHYCCKHH HHTEPES, MOIVT ObITh HCNOAL30BAHL [IPH
PEUMICHHH PATHYHEIX 38744 Xo3sHeTBeHol JesTebHoCTH.

C1arss nOJIOTORICHA B PAMK2X HAVUHBIX HCCIEI0BAHHH TIPOROIHMBIX
mo veme 0376Td «Paspaborka mercaos, modenelt ¥ 1eoHHPOPMALHOHHBIX
TEXHOAOIHIA KOHTPOIIA, aHATH3A M TIPOTHO3A THHAMMEH [IPOLIECCOR OIYCTHIHH-
sawna Ha Tepputopun PecnyGankn Kasaxcrany,
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KJHMATTBIH ©3TEPYI KOHE OHBIH KAZAKCTAHIA BLIIHYI

Aymbrema Kasaxemamuwisi Oapisik  mMeppumopuschiwen
axcivizix otupcmapn yudin 194 Iwcen wen 2011 dewaoap apaimasing
comEn U pll YUIH GmMOCHEPETRE ROV RIN-WHGIHNHMER  GVd
BEMREPUTRYPDACHNNE  KEHICIIK  YaKhMmbIE — 0%2epyiepi  OepLizen.
AleameK KIMAmmbly Heciznl Keopeemkiuimepl GoIen WHLIOWK avd
MEMBEDUIVPACHMEN  JOBLIONK  JCAVIH-THAUbIN MOTWEPT  MatmIaob.
Femnepamvpainlk, WaeodiapMen BISIoany pexcuvi o3epyiiiicmin
MONRON  KINMAMMBE K} PAVIRCH  RADGCTMIBPRLIAGN  Meppumopus
Bolminad OTIPONN MUAVCRMOBK O3EPYVIILTIXmMepi HoTan  maEheLia)s
Amevocghepanik HCUAVOIH- WU H M OH ayid PRI P bl
WCMPEMVMOIPEIROa  mendenyusas  Oazdaay  yudn  Jynweoncyivic
Memeoporoousiink  ¥imam YoblHeaw RIUMAmnmEH  63°epY  uHoexcmepi
RO WNBIRLIn,
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