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MHoroneTHss JUHaMHKa CpCIHHUX TEMIICpATyp BO34yXa W TI'OAOBLIX CyMM OCAaAKOB IOATBEPKIAACT
peanbHOCTh HavaBHmIMXCA ¢ 70-X TIT. MPONIIOro BeKa KIMMAaTUYECKUX HM3MEHEHHH Ha TEeppUTOPHH
AKMOJIMHCKOM 00J1acTH — OJHOTO0 M3 BEIYIIMX CEIbCKOXO3SMCTBEHHBIX pernoHoB KazaxcraHa.
B cTpyKkType CenbCKOXO035AHCTBEHHOTO MPOU3BOJICTBA 00JIACTH MpeodiiaaeT OorapHOe BhIpAlMBAHUE
3€PHOBLIX KYJbTYpP, B YaCTHOCTHU HpOBOfI IMMIICHUIBI, KOTOpas, KaK U3BECTHO, KpaﬁHe YYBCTBUTCIIbHA K
KIIMMATHYECKUM H TTOTOJHBIM ycJoBUAM. Ha ocHOBe aHanmm3a KIMMaTWYeCcKUX mokaszarened 3a 1931-
2019 rr. MO MOCTYITHBIM JaHHBIM METEOCTAHITUI BBISABJICHB BHYTPHOOJIACTHBEIE OCOOCHHOCTH
U3MCHCHUA KJIIMMaTa, KOTOPBIC IMPUBEIN K YBEIWYCHHUIO ypO)KélfIHOCTH 3€PHOBBIX KYJIBTYp.
[TocpencTBoM KOpPPEISITMOHHOTO aHalM3a YCTAHOBJIEHA BBICOKAS 3aBUCHMOCTH YPOXKAWHOCTH OT
KJIINMATUYECKUX YCIOBHHA Temoro rnepuona. IIpu coxpaHEeHHHM COBPEMEHHOIO YPOBHS KYJIbTYpPBI
3eMJICIICNASI W TPOMOJDKEHUN POCTa CPEIHUX TEMIIEPAaTyp OKHIACTCS CHIDKEHHE YPOKAWHOCTH B
CYXOCTENHBIX M IOKHBIX CTEMHBIX paifoHax oOjacth. B ceBepHBIX CcTemHBIX paiioHax Oonee
WHTEHCUBHBIE TPEHIBl KINMATHYECKUX TIIOKa3aTelnell XONOAHBIX MECSIeB OIaronpusTCTBYIOT
MOBBIIIEHUIO YPOXKAWUHOCTH M PACHIMPEHUIO CEbCKOXO3SIMCTBEHHOTO MpOM3BOJCTBa. JlanbHeliee
pPa3BUTHE CEIIBCKOTO XO3SHCTBa AKMONMHCKOW oOjact TpeOyer ydéra BHYTPHUPETHOHATBHBIX
pasnuuMii B MHTEHCHUBHOCTH KIMMAaTHYeCKUX TpPeHAOB. Bo m30exaHWe HETaTHBHBIX IMOCIEICTBUI
KIUMAaTHYEeCKUX  M3MEHEHWH  Mpe[IaraloTcsi:  BHEAPEHHE  aJaNTallMOHHBIX  TEXHOJOTHH,
IUBepcU(UKALMS arpapHOrO0 MPOM3BOJACTBA, PAa3BUTHE OPTaHUYECKOTO CEIBCKOTO XO3SICTBA H
AKTHUBHAS TOJJIEP’KKa CETbX03IIPON3BOIUTEIEH.

Kurouegvle cnosa: arpoKIMMaTHYecKWE pPECYpChl, aJanTaivs, 3epHOBBIE KYJIbTYPHI, H3MEHEHHE
KJINMaTa, MHOTOJETHSAS muHamuka, CeBepHbI KazaxcraH, celbCckoe XO3SAHCTBO, CTEMHAs 30Ha,
CYXOCTEITHasI 30Ha, YPO)KaHOCTb.
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Knumat KasaxcraHa, Kak M JPYTMX PErMOHOB MHpa, IOABEPXKEH CEPbE3HBIM H3MEHEHHSM, 4YTO
MTOTBEP)KIAAECTCS MHOTOJIETHUMH HHCTPYMEHTANbHBIMU HabmopeHusmu (I'puropyk u ap., 2012). Ipexne
BCEro, YCTaHOBJICH OBICTPBIN POCT CPETHUX TEMIIEPATYp BO3AyXa CO CKOPOCTBHIO, MPEBBIMIAONICH TEMIIbI
yBenuYeHus cpeaHeMupoBoit remmeparypsl (Reyer et al., 2015). TTomoOHbIe TEHICHIIMH HEMOCPEICTBEHHO
OTPaXKAKOTCsl HAa CEILCKOM XO3SICTBE — OHOH M3 Hauboliee 3aBUCHMBIX OT KIMMATHYECKUX W MOTOAHBIX
ycinoBuii  otpacieil skoHomuku (Sommer et al., 2013). B cBoio ouepens CeIbCKOXO3SIMCTBEHHOE
MPOM3BOJICTBO MIPACT BAXKHYKO POJb B OOECIEYCHHH MPOAOBOJIBCTBEHHOW OE30MAaCHOCTH M COLMAIIBHO-
IKOHOMHYECKOrO Pa3BUTHUS cenbCkoit MectHoctd pecryomuku (World Bank, 2014). CootBercTBeHHO,
M3YYCHUE ITOW TEMbl MMEET MPUOPUTETHOE 3HAYCHHE UIsi pa3pabOTKU HALMOHAIBHOW M PErHOHaTbHBIX
CTpaTeruii ajanTaiyy MpupoIooNb30Banus K u3meHenuio kmmmata (Kirilenko, Dronin, 2011).

[TpoGiemMa BIMSHHS KIMMAaTHYECKHX MPOLECCOB HA CEIBCKOE XO3SIHCTBO OTIIMYAETCS  0CO0OM
aKTyaJbHOCTHIO B HAYYHOM JIHTepaType. BONBIIMHCTBO HCCIIENOBATENEH OTMEYAeT, YTO KIMMATHYECKHE
M3MEHEHUS T10-Pa3HOMY CKa)XyTCs Ha YCIIOBHUSIX IIPOM3pACTaHMs 37aKOBbIX pacteHuit (I'obanpHbIi KIUMaT ...,
2018). K mnpumepy, TEHICHIMS HApaCTAlOLIECr0 MOTEIUICHUs] B IIEHTPAJIbHBIX perrmoHax EBporeiickoit
TeppuTopuu Poccuu obecreuuT onpeenéHHbIe BOSMOXKHOCTH JUIsl PACIIMPEHHUS] 30HbI BRIPAIMBAHUS O3HMBIX

! PaGora BEITIONHEHA B paMKaX Hay4HO-MCCIIEI0BATENFCKON MPAKTHKU Ha TeorpaduueckoM pakyibrere MIY.
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¢dbopM KyJabTyp B pe3ylbTaTeé BO3ZHMKHOBEHHs Oojee ONarompusTHBIX YCIOBHH UII HMX TEPE3MMOBKU
(Cuporenko, [I'punrod, 2006). Bmecte ¢ TeM H3MEHEHHE YCJIOBHIl BJIArooOCCIIEYCHHOCTH MOXKET
HEeONaronpuaATHO OTPAa3UTHCS Ha MPOMU3BOICTBE IICHHBIX COPTOB MINEHHUIBI M JPYTHUX 3€PHOBBIX KYJILTYp B
HEKOTOPBIX KOHTHHEHTAJIbHBIX paiioHax cyxoro 3emuenenus (Myxun, 2013). B pernonax FOxuoit Cubupu
KIIMMATHYECKHUE M3MEHEHHS BBIPAYKCHBI OJHOBPEMEHHBIM YBEITMUCHHUEM 3WMHHX W JICTHHX TEMIIepaTyp Ha
(oHE yMCEHBIICHHS WIM COXpaHEHHsI YpoBHS ocankoB (XaprmamoBa, CumanteeBa 2011), B cBA3U ¢ ueMm
MpeUIaratoT 3K0JI0r0-3KOHOMHYECKYIO aIalTAlluIO CEIbCKOXO03SICTBEHHOTO 3eMJIENONIb30BaHUS C YKJIOHOM Ha
TpaJUIMOHHBIE OTPACiIY )KUBOTHOBOCTBA U BRIPAILBaHUE KOPMOBBIX KynbTyp (Bonganos, MyxuHn, 2019).

Kak momu€pkuBaroT MHOTHE  HWCCIENOBaTeNH, aJanTallHOHHbIE HSKOHOMHUYECKHE MEpbl B
CENTbCKOXO03HCTBEHHOM TPOU3BOJICTBE HEOOXOAWMBI IJIsi MCIOJB30BAHUS TOJOKUTEIBHBIX W CMSTYCHHS
HEraTUBHBIX IOCIEACTBUN KIMMaTH4eckuXx wusMeHeHuit (Cuporenko, ['punrod, 2006). 3a mnociemnue
JECATUIICTHST HAKOMWIOCH OOJBINOE KOJNUYECTBO HAYYHBIX MyONMKAalUMi POCCHHCKMX M 3apyOeKHBIX
ABTOPOB, TMOCBSIIEHHBIX aJalTallid CeJIbCKOr0 XO3sicTBa K MeHsomemycs kimumary (I'modanbHbIid
KiuMar ..., 2018). H.M. [pounun u A.I1. Kupunenko (2011) paccMoTpenu CyliecTBYIOIINE U TUIAHUPYEMBbIe
ajanTtanuoHHble crpaterud B crpaHax ObmBiero CCCP u WX cOOTBETCTBHE KIMMATHYECKHM TpPEH/aM.
B wactHOCTH, B OTBET Ha U3MEHEHHE pernoHanbHoro knmumara CeBepHoro Kazaxcrana mpemycMaTpuBaroTcs
Oomee paHHee HAuyalO CEBa CEIbCKOXO3SHCTBEHHBIX KYNbTYp, Tepexon Ha Oojee MPOAYKTUBHBIE H
3aCyXO0yCTOWYMBBIE KYIBTYPhl U COPTa, MOBBIIICHHE WHTEHCHBHOCTH 3€MIICJIENUS 3a CUET OpOIICHUS |
apyrue (Kirilenko, Dronin, 2011).

B CeBepnom Kazaxcrane, rie mpoucxosaT CX0XKHUeE ¢ I0’)KHOW yacThio EBponeiickoit Tepputopun Poccuun
KIIMMAaTHYECKHE TIPOIIECChl, BOBMOXKHBI MOJIOKHUTEIbHBIC ITOCIEICTBHSI B 36PHOBOM IPOU3BOICTBE (SOmmer
et al.,, 2013). OmHako 3apyOeKHbIC HCCIEIOBATENN MPEINOIAratoT, YTO B PErHOHE MPUCYTCTBYIOT
3HAYMUTENbHBIE MTPOCTPAHCTBEHHBIC PA3IMYMsl B PEAKIMU YPOXKAHHOCTH 3€pHOBBIX KYJIBTYp Ha M3MEHEHUE
kaumara (Reyer et al., 2015). Tak, mporekaromue KIHMMATHYECKHE H3MEHEHHMS CHU3MIN YPOKaWHOCTH
nreHunsl u staMedst B Kocranaiickoit obmactu Ha 1.9% u 4.8% coorBercTBeHHO. B TO ke BpeMs yuéHble
YCTAaHOBWJIM TIOJOXHUTENbHBIE dbhdektel B Axmonmackod, IlaBmomapckoit m CeBepo-Kazaxcranckoi
obmactax (Schierhorn et al.,, 2020). Ho, HecMOTpss Ha Ba)XHOCTh PErHOHA B 3€PHOBOM XO3SMCTBE H
VS3BUMOCTh K KIMMAaTHYeCKUM HW3MEHEHHUSIM, HaydHbIX paOOT, HApaBICHHBIX HAa W3y4YCHHE BIIHSHUI
KJINMAaTa Ha CEJIbCKOE XO3SIIICTBO PErMOHA, TOCTATOYHO MaJO. YUEHBIE YACTO CTAJIKUBAKOTCS C HEIOJIHOTOU
WM HEOCTOBEPHOCTHIO METEOPOJOTMYECKHX W CTAaTHUCTUYECKHX NaHHBIX Mo Tepputopnu Kaszaxcrana,
YTO YCIOKHSIET 3aJ]a9H U HCKaKaeT Pe3yabTaThl HAYIHBIX WCCIIEAOBAHUH.

B nmamHOW paboTe TPONOIKEHO pa3BUTHE OMpENeNeHUusT BHYTPHOOIAcTHON auddepeHIanim
BO3MICHCTBUS KIIMMATHYCCKUX H3MECHEHWM HA arpapHBId CEKTOp AKMOJWHCKOH 00JacTM — OXHOTO W3
BEIYIINX CEIbCKOXO3AWCTBEHHBIX PETHOHOB CTpaHbl. B CBs3M C 3THM pPAacCMOTPEHBI COBPEMEHHBIE
arpoKIIMMaTHYeCKHUEe YCIIOBUS TEPPUTOPHH, MPOAHAIU3UPOBAHBI U COIMOCTABIEHBI MHOTOJETHUE PSIbI
OCHOBHBIX KITMMATHYECKHX IIOKa3aTelneld IO METEOCTaHIMSIM W JIWHAMHKA HEKOTOPBIX ITOKa3aTenen
CEITbCKOT0 XO3SHCTBA TI0 COOTBETCTBYIOIINM aIMIHUCTPATUBHBIM paiioHaM 00IaCTH.

MarepuaJjibl 4 METOAbI

Pernonom mccnemoBanus BbICTynaeT AKMOJMHCKas 00JacTb, PaclojOXEHHas B LIEHTPAJIBHON 4YacTH
Ceseproro Kazaxcrana. B cooTBeTcTBUYM ¢ IPUPOTHON 30HATBHOCTBIO O0JIACTH IETUKOM JISKHT B TIpeenax
IBYX 30H: CTEIIHOW Ha OOBIKHOBEHHBIX M IOKHBIX YEpHO3EMaxX M CYXOCTENHOW Ha TEMHO-KAIUTAHOBBIX U
kamraHoBbix mouBax (I'Bosmenkwii, Hukomaes, 1971; puc.). AKMOIMHCKash 007JacTh IO CBOUM
KJIMMAaTHYEeCKUM YCJIOBHSAM 3HAYUTEIBHO OTIMYAETCSl OT COCEIHUX PETHOHOB, MOCKOJBKY CYIIECTBEHHOE
BIMsIHUE Ha e€ KIMMaT OKa3blBaeT HeoJHOpoxHbId penbed Kaszaxckoro menkocomnounuka (Capblapka),
ceBepo-3alaJHyl0 4acThb KOTOPOro 3aHMMaeT ucciexyemas teppuropus (Yrtemes, 1959). K tomy xe sto
AKTHBHO Pa3BUBAIOIINIICA PETHOH, B OKPY)KEHHHM KOTOPOI'0 HaXOOHUTCS CTOJMILA peciyoimuku — ropox Hyp-
CynTaH ¢ pacIIMpAIOIIUMCS IPUTOPOIHBIM CENbCKUM XO3SICTBOM B MPUIISKALIMX paiioHax.

B cTpykType cenbcKoXO03sHCTBEHHOTO MPOM3BOJCTBA PErHoHa Mpeodiagaer OOrapHoe BBIpAIMBAHHUE
3EpHOBBIX KYJIbTYP, B YaCTHOCTH SIPOBOM IMIIEHMIIBI, KOTOpast 3aHUMaer 3.72 MiH. ra W 74% moceBHOR
wiomaan (Komuter mo craructuke ..., 2020). Kax wm3BecTHO, MieHHIAa — KpailHe 4YyBCTBUTEIbHAs K
KJIMMAaTUYeCKUM M TOTOAHBIM YCIIOBHSIM  CEJIbCKOXO3SIMCTBEHHAs KynbTypa (ATpOKIMMAaTHYECKHE
pecypcesl ..., 2017). CooTBETCTBEHHO, OCHOBHOE BHHMaHHE B pabOTe HANpaBiICHO HA CBSA3b KIIMMaTHYECKUX
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HM3MCHCHHI C ypO)KaﬁHOCTI;IO 3CPHOBLIX KYJLTYP B 00JacTH.

Merononorus AaHHOTO UCCIENOBaHUSI OCHOBBIBACTCS HA KOMIUIEKCHOM IOJXONE K TeorpaduyecKkoMy
W3YYCHHIO B3aMMOJCUCTBHsI MPHUPOABI M oOmiecTBa. llpuMeHeHHE MONYYMIM CTaTUCTUYCCKUN aHaM3,
CpaBHHUTENbHO-TeorpaduyecKkuil U Kaprorpapuueckuii METOAbl HccieaoBaHus. VI3MeHeHre peruoHaIbLHOro
KJIMMaTa OICHHBAJIOCH HA OCHOBE aHajlM3a AWHAMHKH CpPETHEMHOT'OJIETHHX TOJOBBIX U CE30HHBIX
TEeMIIepaTyp BO3Ayxa U cyMM ocaakoB 3a 1931-2019 rr. Beibop Takoro mpoMexyTKa BpEMEHHU CBS3aH C
HAJIWYHEM B CBOOOTHOM JOCTYIE MHOTOJNIETHHX KIMMAaTHYECKUX MJaHHBIX 1O 7 W3 HUMEIOUIMXCA Ha
TEPPUTOPHH 00JacTH 22 METEOPOIOrHYeCKUM cTaHiusM (nanee — MC) Ha anekrponHOM pecypee «Iloroma u
knumat»  (2020). B cooTBeTcTBUM ¢ pekoMeHAanued BceMupHOW MeTeopoNorHYecKol OpraHu3alud
3HAYCHUS CPEIHEMHOTOJICTHUX KIMMATHYECKUX MOKa3aTeleld pacCUMTHIBAIMCH 32 TPUALATUIICTHUHA MEepUo/,
MO3TOMY paccMaTpUBAEMBbI IPOMEKYTOK BpeMEHHU ObLT pa3zieNiéH Ha 3 TPUALATHICTHUX MEepruoja: MepBhIi
() = ¢ 1931 no 1960 rr., Bropoii (1) — ¢ 1961 mo 1990 rr., Tperuii (111) — ¢ 1991 mo 2019 rr.
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Puc. Mereoponorndeckre CTaHIIMA AKMOIUHCKON 00IaCTH.

WndopMaimoHHON OCHOBOH HCCIEIOBAaHUS CIy)KaT HaydHbIE PaOOTBl POCCHUICKHX, Ka3aXCTAHCKUX U
3apyOeXHBIX YUEHBIX, HAYYHO-IIPUKIIAJHbIE M cTaTUCTUYecKue cOopHUKU U MHTepHET-pecyperl. laHHbIE O
COBPEMEHHBIX KIMMATHYECKHX YCJOBUSX M AarpoKIMMAaTHYeCKHX pecypcax IpeACTaBIeHbl B HAy4YHO-
MPUKIIAHOM CIIPaBOYHHKE «ATPOKIMMAaTHYECKHE pecypchl AKMoinHCKoW obmactu» (2017). Cratucruka
CENbCKOTO XO3SICTBa B pa3pe3e aJMHHHCTPATUBHBIX paiioHOB obmactu 3a 1999-2019 rr. momyueHa Ha
OCHOBaHMM JaHHBIX ouimambHOro BeO-caiita Komurera mo cratuctuke MUHUCTEpCTBA HAIIMOHAJIBHOU
skoHOMUKH PecryOnmku Kazaxcran (2020).

[locTtpoenue cBOgHBIX TaOmuL, TpaduUecKuX HM300paKEHUH, CcTaTHCTHYecKas oOpaboTka U

KOppeJ'ISIL[I/IOHHHﬁ aHaJIN3 KOJIWYECTBEHHBIX I10Ka3aTelei OCYIICCTBJJIMChE B HNPOrpaMMHBIX KOMILICKCAX
Microsoft Office, ArcGIS u IBM SPSS Statistics.
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PesyabTaTthl U 00CyK1eHHe

Teppuropun AKMOIMHCKONH 00JACTH CBOMCTBEHEH KOHTHHEHTAJBHBIA M BEChbMa 3aCyIUIMBBIA KIMMAT
(Yrewes, 1959). OOmas npunomHsITOCTh BO3BBIIIEHHOCTH KoOKIeTay Ha ceBepe pernoHa oOyciaBiIHMBacT
HECKOJIbKO ITOBBIMICHHBIC 3MMHHWE W NOHMWKCHHBLIC JICTHHUEC TEMIICPATYypPbl IO CPAaBHCHHIO CO CMCKHBIMH
pasuuHamu (I'Bozgenkuii, Huxomae, 1971). Cpenmnsisi TemmepaTypa Bo3ayxa B siHBape — -17...-14°C,
B urosie — 18...21°C (tadn. 1). CpenneromoBas Temieparypa Bo3ayxa Bapbupyercs oT 1.6°C Ha ceBepo-
samage obmactu (MC bankammnao) g0 3.6°C Ha 1oro-Boctoke, B paiione ropoaa Hyp-Cynrana
(ArpokIMMaTHuecKue pecypcesi ..., 2017).

Tabdauna 1. ArpokrMaTH4ecKue Mmoka3aTrend AKMOINHCKON 00JacTy.

Cpe}ll;f(l:;ﬂ;egflgpcﬂypa Cymma Ocanku, MM Cpennsisi
MerteocTaHIust TemMmeparyp YPO:KalHOCTD
MO) BTA BO3/1yXa Bbille | [ogoBast BT.A. 3ePHOBBIX
ToxoBast Stunaps | Mo 10°C cymma | X IV-X ey airyp, w/ra
Mec. | Mec.
CeBepHasi O30HA CTEMH
BankammHo +1.6 -16.2 | +18.5 2102 400 129 | 271 14.8
[ly4nnck +1.8 -15.7 | +18.7 2113 330 74 | 256 13.9
Bypabaii +2.6 -14.2 | +18.9 2172 326 70 | 256 -
HO:xHas MoA30HA cTenu
AKKOJIb +2.4 -15.5 | +19.5 2282 365 105 | 260 10.3
CremHoropck +2.6 -15.3 | +19.9 2326 306 80 | 226 6.6
Kokmeray +3.1 -14.3 | +19.9 2365 314 65 | 249 15.7
Arbacap +2.3 -16.5 | +20.1 2401 311 101 | 211 11.0
Kaxkcsr +2.7 -15.6 | +20.1 2412 326 127 | 200 12.9
CeBepHasi 0/130Ha CYX0ii cTenu
Epeiimenray +3.0 -14.4 | +19.9 2358 380 111 | 269 6.8
Apruaist +2.8 -15.0 | +19.9 2439 313 92 | 221 9.4
Kanteip +2.9 -15.6 | +20.5 2504 327 102 | 225 10.9
Hyp-Cynran +3.6 -145 | +20.7 2561 322 100 | 222 9.9
Ecuip +3.3 -15.2 | +20.9 2572 276 77 | 198 10.4
Erunpikoss +3.0 -15.8 | +20.7 2579 297 106 | 191 10.2
Kuma +2.8 -16.3 | +20.9 - 243 65 | 176 -
IOxHast moA30Ha cyXoii crenu
Kopramxsm | +3.3 | -156 | 21.2 | 2612 287 | 103 [183] 81

Cymma akTHBHBIX TeMmIiiepaTyp Bosayxa Beime 10°C, xapakrepusyromas TeII000eCIIedeHHOCTh
CEeNbCKOXO3HCTBEHHBIX ~ pacTeHui, cocraBmsger 2100-2200°C wHa  Bo3BBImeHHOCTH — Kokmeray
(MC Bankammno), 2200-2400°C nHa npuieraromyx K BO3BBILIEHHOCTH CTENHBIX paBHHHAaX u 2400-2600°C
B CyXMX CTelsiX IOKHOW TONOBMHBI oOmactu. Ha roro-3amagHol M I0KHOM OKpamHax peruoHa
(MC Kopramkeii) ona gocturaer Oomnee 2600°C. B menom ycnoBusi TEIIOOOECIIEUEHHOCTH B PErHOHE
COOTBETCTBYIOT TpeOOBAaHMSAM MSITKUX M TBEPIABIX COpTOB mueHubpl. OgHako Ha ceBepe o0yacTH
MPUCYTCTBYET PUCK MOBPEKACHUS CEBCKOXO3SHCTBEHHBIX KYJIbTYpP MO3AHEBECEHHUMH M PAaHHEOCEHHHMU
3aMopo3kaMu. KimmmaTtndeckue ycaoBUs 3MMbl OTPAaHUYHMBAIOT BO3/EIBIBAHIE O3UMBIX 3€PHOBBIX KYJIbTYpP Ha
CHCTEMHOI OCHOBE (ATpOKIMMATHYECKHE PECypCHI ..., 2017).

CpenHeMHOroeTHee KOIMYeCTBO aTMOC(EPHBIX OCaJAKOB Ha TEPPUTOpUH objactu BapeupyeT oT 200-
250 MM Ha paBHMHHOM cyxocTenHoM roro-3amnazae (MC Kuma) no 350-400 mm Ha ceBepe (MC bankammno u
Axkxonms) u wro-Boctoke (MC Epeiimentay; T1a0m. 1), tme OapbepHO-OpOrpauuecKkoe BIUSHUE
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BO3BBILICHHOCTH Kokiieray u Hu3koropbst EpeliMmenTay cOOTBETCTBEHHO Ha 3allaHbI MEPEHOC BO3MYLIHBIX
Macc o0OyciTaBIUBaeT BBINAJACHHE OTHOCHTEIBHO TMOBBIIICHHOTO KolndecTBa ocaakoB (I'Bo3menkuii,
Hukomnaer, 1971). [Ipu 3ToM Ha TEMIBIC MECSIIBI (AMPETb-OKTSIOPH) MPUXOIUTCS B 2-3 pa3a OOJbIIe OCaIKOB,
9YeM Ha XOJIOJHbIC MeCSIbI (HOSIOpb-MapT; ArpoKIMMAaTHYECKHE pecypesl ..., 2017).

Haubonee ontumanbHas U yCTOHUMBAsI BIAroo0ecedeHHOCTh BET€TAIllHOHHOTO MEPHO/ia OTMEYaeTcs B
npeaenax Bo3BbimeHHOCTH Kokmeray (MC bankammuo). CeBepHass W BOCTOYHash 4acTd o001acTé
XapakTepu3ylOTcsd JOCTaTOYHBIM, HO HE YCTOHYMBHIM YpOBHEM BlaroobecmedeHHocTH. Ha 1ore
(MC Kopramxbein u Erunpsikons) u 3amagze (MC Kuma u Ecuib) perrona Baaroo0ecrne4eHHOCTh
OlIGHMBAETCA Kak HemocTarouHas. KpaifHuil roro-zaman obnactu — tepputopus KapkanHCKOro paiioHa —
WCTIBITHIBAET YMEpEeHHBIH neduuuT Bnard. [IoBTOpsieMOCTh 3acyxXH JOCTUTAET 37IeCh CBOETO HaWOOJBIIErO
3Hauenus (1 pa3 B 2 ronma), yObIBaeT B CEBEPO-BOCTOUYHOM HANpPABIEHHM U CBOIUTCS K MHHUMYMY Ha
BO3BbIIeHHOCTH KoKIieray (ArpokinMaTuieckue pecypesl ..., 2017).

MHoronerarue HaOI0AeHHs TEMITEPATYPhl BO3/IyXa H KOJMYECTBA OCAJIKOB MOJATBEPIKIAIOT PeaIbHOCTh
HavaBmMxcst ¢ 70-X IT. MPONIIOro BeKa KIMMATHYECKUX U3MEHEHHI Ha TEPPUTOPUU AKMOIMHCKON 00JacTu
(I'puropyk u np., 2012). AHann3 OUHAMHKH KIMMaTHYEeCKUX I[OKa3aTeNell yka3blBaeT Ha YBEIHYEHHE
CpPE/IHEr0JI0BOI TeMIlepaTyphl BO3JyXa W OTYETIIMBYIO MPOCTPAHCTBEHHYIO MH(QEpPEeHIINANNI0 U3MEHEHUS
KIIMMAaTa B COOTBETCTBUU C (PH3UKO-TeorpagueckuMu OCOOCHHOCTSIMH PETHOHA.

PasHocTh cpeHux MHOroeTHuX Temmeparyp Bozayxa Il (1991-2019 rr.) u | (1931-1960 rr.) nepromos
Ha MereocTaHIsax npesbimaer 1°C (tadm. 2). B ceBepHoii moa30He cTeny, Ha BO3BHIIEHHOCTH KoKIieray,
HaOJII0IaeTCsl HaMEHbIIIee yBEIMUYEHHE TeMIepaTypbl B npenenax oodnactu (Ha MC Illyunucka Ha 1.1° u
MC bankammuo Ha 1.4°). CTaHIMHU FOKHOW TOA30HBI CTEMH XapaKTEePU3YIOTCS MOBBIIIEHHEM TEMIIEPaTypPhl
Bo3ayxa Ha 1.6-1.8°. Makcumanbhbiii mpupoct (Ha 2.5°C) 3aduxcupoan Ha MC Hyp-Cynirana,
PacIIOJIOKEHHOM B CyXOCTENHOM 30HE. IIpu 3TOM Ha Apyroi cyxoCTEenHOM MeTeocTaHIuH, XKanTslp, IpupocT
temriepaTypsl coctaBmi 1.8°C. YBenmnueHue TemIepaTypsl B OCHOBHOM mpunuiock Ha |l mepuom (1961-
1990 rr.) — B cpemnem Ha 1°C. 3a mociemuue 30 ser (1991-2020 rr.) moreruieHue Ha 1°C u Oonee
ormeuaercsi Toiabko Ha MC Hyp-Cynrana, 4ro roBopuT O 3aMEUIEHMM TEMIIOB POCTa TEMIIEpaTyphl.
He uckiroueHo, 4To MOBBIMICHHBIE TEMITEpaTyphl U OTHOCHTEIBHO OBICTPHIM TeMIl MX yBenudeHus B Hyp-
Cynrane ¢ 4YHCIEHHOCTBIO HaceneHuws Ooiiee 1 MITH. YeIOBEK MOTYT OBITh CIEACTBHEM (EeHOMEHA
ropoxckoro octpoa temina. Jms Kokmeray c¢ nHacenenmem B 145.8 Thic. dwenoBek (Komurer mo
cratuctuke ..., 2020) sBaeHne TOPOICKOro OCTPOBA TEIIA, CKOPEE BCETO, BHIPAKEHO B MEHBIIEH CTEITEHM.

[lo BcemM HaOmOMaeMBIM METEOCTAHIIMSAM OTMedYaeTcsl cladblii pocT CpeaHed MHOTOJETHEH CYMMBI
0Ca/IKOB, OJJHAKO TEHIECHIMS K YBEIMUEHHUIO KOJIMYECTBA OCAJKOB B oOsacTu HeycToiuuBa (I'puropyk u ap.,
2012). HauOonpmmii TPUPOCT OCATKOB OTMEUAETCs B HamOoJee VYBIAKHEHHBIX CEBEPHBIX CTEIAX
Bo3BhIIeHHOCTH Kokmieray (ot 78 mo 124 mm Ha MC Ulyunncke n bankammao). MUHUMANBHBIA TPUPOCT
MIPUXOIUTCS HAa PaBHUHBI FOKHOW TOA30HBI cTeny — oT 23 mo 36 MM (Tabdmn. 2). HecMotpst Ha cyxocTenHbie
ycnoBusi, Ha MC Hyp-Cynrana u JKanteipa HaOmomaercsi Oompiee yBenmdeHue (Ha 59 u 66 Mm)
CPEIHEMHOTOJIETHUX CYMM OCAaJKOB, YTO, BEPOATHO, OOYCIIOBICHO OapbepHBIM 3(PHEKTOM HU3KOTOPHBIX U
MEJIKOCOIOYHBIX MaCCHBOB.

Paccmorpenre u3sMeHeHHH CE30HHBIX TEMIIEpaTyp BO3AyXa yKa3bIBaeT Ha YBEIMUYEHHUE CPEIHEroI0BOH
TEeMIIepaTypbl MPEUMYLIECTBEHHO 3a CYET MOBBILEHHWS 3UMHHAX M MEKCE30HHBIX TeMIEpaTyp BO3IdyXa
(Tabm. 2), 9To TakKe XapaKTepHO s pernoHoB EBpometickoit wactu Poccun (Myxwun, 2013). B wactHOCTH,
MaKCUMaJbHBIN mpupocT Temmeparyp, oT 3.3°C no 4.9°C, nabnromaercst B MapTe, He MeHee 3HAYMMBIN
npupoct — B Hosiope ot 1.7°C go 3.3°C u ampene or 1.5°C no 3.4°C ma MC Ulyunnacka u Hyp-Cynrana
COOTBETCTBEHHO. JleTHHe TemmepaTypbl (MIONS M aBrycTa) OCTAIOTCS NPAKTUYECKH HEU3MEHHBIMHM WU
MMEIOT HecylecTBeHHoe yBenmueHue (I'puropyk u ap., 2012).

Teppurtopuanbaas nuddepeHInanys Mo TMHAMUKE CE30HHBIX TEMIIEpaTyp BO3/AyXa IOBTOPSET OOIIYIO
KapTHHY C HM3MEHEHHEM CpEIHErofoBhIX TemiepaTyp. CeBepHble crenHble paiioHsl (MC bankammbo u
[{yunHCcKa) UMEIOT MUHUMANBHBIN TpUPOCT TemrepaTypsl (1.5-2.4°C) B XOMOMHBINA TIEPHOA M MPAKTHIECKU
HyJneBor mpupoct B Témoe Bpems roga (0.5-0.6°C). B roxxHOM Mom30HE CTEMH NPUPOCT 3UMHHX U JIETHUX
TemrepaTyp 3HaunTenbHO yBenmumBaercs — 2.0-2.4°C u 1.0-1.3°C cooTBETCTBEHHO — M JIOCTUTAET CBOETO
Makcumyma B cyxoii crenn (MC Xanteipa u Hyp-Cynrana) — 2.5-3.5°C 3umoii u 1.2-1.8°C nerom (tadm. 2).

AHain3 AMHAMHMKH MHOTOJIETHUX 3UMHHUX (HOSOpb-MapT) M JIETHUX (AIpesb-OKTSOph) CyMM OCAIKOB
BBISIBHJI 3HAYMTEIBHOE YBEJIMUEHUE KOIMMYECTBA OcaakoB 3uMoH, B 1.5-3.0 pasa mpeBblmaromiee mpupocT
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OCaJKOB JICTOM (Ta6ﬂ. 2) BmpaxceHa TCHACHLUA K BBIPABHUBAHUIO PACHPCACIICHU aTMOC(bCpHLIX OCaJKOB B
TCUCHUEC 1roaa. H3MmeHeHne CE30HHBIX CyMM OCAaJKOB SBHO BBIPAXXACTCA HAa BO3BBINICHHOCTH Komneray B
CYXOCTCIHBIX paﬁOHax, B MCHBIIICH CTEIICHU MPOABJIAICTCA HAa paBHHUHAX FOKHOM IMIOA30HBI CTCIIN.

Tabdauna 2. V3MeHeHnEe cpelHUX MHOTOJETHUX TEMIIEpaTyp BO3AyXa M CYMM OCaJKOB B AKMOJIWHCKOH
obnacTu.

Cpenunsis TeMneparypa Bo3ayxa, °C CyMMa ocakoB, MM
MC Iepuoanr* Foxonas Hosops- Anpenb- CoxoBas Hosiops- | Anpen-
Mapr OkTs0pb Maprt | OxTa0pB
CeBepHasi 0/130HA CTENH
| 0.3 -14.5 111 313 74 242
BasKALIHo 1 1.2 -12.8 11.2 343 94 249
Il 1.7 -12.1 11.6 472 163 309
-1 +1.4 +2.4 +0.5 +159 +89 +67
| 1.0 -13.4 11.0 323 59 267
Ilysmick | 1.5 -12.2 11.2 370 72 299
Il 21 -11.9 11.6 401 103 282
-1 +1.1 +1.5 +0.6 +78 +44 +15
HO:xHas MoA30HA cTenu

| 0.9 -13.5 11.3 350 75 277
AKKOLLE | 2.0 -12.1 11.9 354 98 256
Il 2.6 -11.5 12.6 387 115 277

-1 +1.6 +2.0 +1.3 +36 +40 0
| 1.6 -12.7 12.0 296 52 242
Koxmeray 1 24 -11.2 121 303 58 245
Il 3.4 -10.3 13.0 319 72 247

-1 +1.8 +2.4 +1.0 +23 +20 +4
| 0.8 -14.6 11.7 282 82 203
Ar6acap 1 1.8 -13.0 12.4 308 95 213
Il 24 -12.3 13.0 315 103 214
-1 +1.6 +2.4 +1.3 +34 +21 +10

3oHa cyxoii crenu

| 1.3 -14.0 12.2 267 54 208
KanTeip 1 2.5 -12.1 12.9 353 82 271
Il 3.1 -11.5 13.4 333 101 237
-1 +1.8 +2.5 +1.2 +66 +47 +29
| 1.4 -13.8 12.2 275 60 215
Hyp-Cysran 1 2.7 -11.7 12.9 317 86 232
Il 3.8 -10.3 13.9 334 108 230
-1 +2.5 +3.5 +1.8 +59 +48 +15

[pumeuanus k Tadaune 2: * — maoronerHue nmepuoasr: [ — 1931-1960 rr., 11 — 1961-1990 rr., 11T — 1991-
2019 rr.

CornacHO CTaTUCTUYECKHMM MOJENSAM 3apyOeKHBIX HCcenoBareneil, HalloJaeMble KIMMaTHYECKUe
TEHJICHIIMU YK€ NPUBEIN K YBEIMUYCHUIO YPOXKaWMHOCTH 3€PHOBBIX KYJIbTYp B AKMOJHMHCKOH oOmacTH:
mieHunsl — Ha 1% u sumens — Ha 2% (Schierhorn et al., 2020). Ognako HEOOXOIUMO IMOHHMATh, YTO
BBIWICHEHNWE BIIMSHHUS TOJNBKO KIMMATHUYECKUX H3MEHEHHH Ha YpPOXXKalHOCTh OT BIJIMSHHS COLMAJIbHO-
HSKOHOMUYECKUX W MHCTHTYLMOHAJIBHBIX M3MEHEHHH KpaiiHe cioxkHo (Sommer et al., 2013). K npumepy,
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COKpallleHH e TOCYIapCTBEHHON MOAIEPKKH CENbXO03IIPOU3BOAUTENCH, TTOMUTHYECKAs 1 MHCTUTYMOHAIIbHAS
HeonpeaenénHocTh nocie pacnaga CCCP npuBenu K pe3koMy CHH)KEHHIO 3aTPaT B CENTbCKOXO03IHCTBEHHOM
MPOM3BOACTBE, YTO  OTPHIATENBFHO  CKa3aJoch Ha  IOCEBHOW  IUIOMAAM H  yPOKaWHOCTH
CeNnbCKOX03siicTBeHHBIX KynbTyp B 1990-x rr. (Kirilenko, Dronin, 2011). A peanu3auusi arpapHoil u
3eMeNIbHON MONUTHKH B pecnyomnuke B Hadane 2000-X IT., 3aKpenuBIIas HHCTUTYT YaCTHOH COOCTBEHHOCTH
HAa 3EMJIM CEIbCKOXO3SMCTBEHHOrO HAa3HAUYEHHS M MHOTOYKJIAJHOCTb, M IIOCTEHEHHAs MOJCpHHU3AIHS
CEITbCKOXO03HCTBEHHOT'O MTPOM3BOJCTBA CIIOCOOCTBOBAIIM MOJIOKUTEIHHON AMHAMUKE TMOCEBHBIX TLIOMIACH
CeNIbCKOXO34MCTBEHHBIX PACTEHUM M cpenHel ypoKaWHOCTH 3€pPHOBBIX KyNbTyp 3a mocienHue 20 jer
(I'puropyk, Knumos, 2016). Takum obpazom, ¢ Hagana XXI| B. moceBHbIE MIOMIAAN CEIbCKOXO035HCTBEHHBIX
pacCTeHUN M YPOXKaHOCTh 3€PHOBBIX KYJBTYpP B O0JIACTH HECKOJIBKO yBemUumMiauch. Eciau B 1999-2003 rr.
MOCeBHasl IO cocTaBisbia 3.8 MiH. ra, a ypoxkainocte — 10.1 m/ra, To B mocnennue roael (2015-
2019 r1.) onm cocraBistor 4.9 muH. ra u 11.1 wra coorBercrBenno (Komwurer no crarucruke ..., 2020).
YBenuueHne MOCEBHBIX IUIONIAeH B TOW WJIM MHOW CTEIEHW HAOJIOIACeTCs MPAKTHUYECKH BO BCEX paliOHax
obnactu. YpoxaitHocTh ke BbIpocia Ha 2.0-3.6 1/ra B ceBepHBIX W 3amaJHbIX paiionax, Ha 0.5-1.8 m/ra B
IOXKHBIX M CHU3WJIACh Ha | 1I/Ta B BOCTOYHBIX CTEMHBIX M CyXOCTEIHBIX pailOHaX ¢ HaWMEHEee MPUTOAHBIMU
Uil 3emutefienusl mouBaMu. Hy»XHO OTMETHTB, YTO TOJNIOKUTENbHAs NUHAMUKA CBs3aHA TPEKIE BCErO C
peanu3anyeil arpapHoi i 3eMeTbHON MONMUTHKH B peciryonuke B Hadane 2000-X IT., 3aKpEMUBIIICH HHCTUTYT
YacTHOH COOCTBEHHOCTH Ha 3E€MJIM CElIbCKOXO3SHCTBEHHOrO Ha3HAYeHUss W MHOTOYKIAJHOCTh, C
MOCTENEHHON MOJIepHHU3alMel Ccenbckoxo3siicTBenHoro npousBoactsa (I'puropyk, Kmumos, 2016). Ipu
ATOM KojebaHue YPOKaHHOCTH 3€PHOBBIX KYJIBTYp IO TofaM OOYCIOBJIECHO B OCHOBHOM HECTaOMIBHBIMHU
KITMMATHYECKIMH YCIIOBHSIMH.

KoppensunoHHpll aHaU3 ypOXKaHOCTM IO paiioHaM W KIMMATHYECKUX XAPAKTEPUCTUK 110
COOTBETCTBYIOIIMM MeTeocTaHnusaM 3a 1999-2019 rr. mokasan, 9To ypo)kaHOCTH 3€pHOBBIX KYJIBTYp B
0051aCTH JOCTaTOYHO CUJIBHO 3aBUCHUT OT KOJIMYECTBA OCAIKOB M CPEIHHMX TEMIepaTyp BO3AyXa TEIUIOro
[epuoJa, I0ATOMY BEPOSITHOCTh CHMIKEHUS YPOXKallHOCTH M3-3a M3MEHEHHUs KiIMMata B OyAyllleM BecbMa
Benuka (Schierhorn et al., 2020). BoJABIIKMHCTBO KIMMATHYECKHX MOJENEH MPOrHOZMPYET IMPOMOIKEHUE
pocta cpenuux Temieparyp (Kirilenko, Dronin, 2011; Sommer et al., 2013), cnenoBaTensHo, B OnKaiime
rofibl IpPH COXPAaHEHUM HBIHEIIHEr0 YPOBHS KYJIbTYpbl 3€MJIEINEIUs] MOXXHO OXHIAThb CHHXKEHUE
ypOkalfHOCTHU IIaBHBIM 00pa30M B CyXOCTEIHBIX U FOXKHBIX CTEMHBIX paiioHax obnactu. Kpome Toro, B aTHX
e pailoHax BO3pacTET MOBTOPSIEMOCTD 3aCyXU B BHY pOCTa TEMIIEPATyp U HEU3MEHHOCTH CYMMBI OCaJIKOB
aerom (Schierhorn et al., 2020). C npyroit cTOpoHbBI, HEYCTOHYNBASI TEHACHIINS K YBEIMUCHUIO KOJTHYICCTBA
ocankoB B yerHui mepmon (I'puropyx m ap., 2012) crmocoOHa YacTHYHO KOMIIEHCHPOBATH CHIDKEHHE
YpOXKalHOCTH, 0OCOOCHHO B paiioHax oKHOM mom3onbl crenu (Schierhorn et al., 2020).

VHTeHCUBHBII pPOCT CpemHMX TeMIlepaTyp BO3AyXa 3MMONH MOXKET YBEIMUYUTH MPOAOKUTENBbHOCTD
BEreTallMOHHOIO Iepuoja B 00JacTH W CHM3UTh PHUCK HACTYIUICHHSI 3aMOPO3KOB BECHOHM M OCEHBIO B
ceBepabix paitonax (Kirilenko, Dronin, 2011; Sommer et al., 2013), 9TO MO3BOJHMT BHIPAIIUBATH
TEMJIONIO0MBBIE U O3UMBIE KYJIBTYphl B peruoHe. Bmecte ¢ TeM B AKMONHMHCKONH 00JacTH CYyLIECTBYET
BEPOSITHOCTh JaJbHEHIIIEro YBEIHUYCHHS OCaaKOB B XoiomHblii mepuon (Schierhorn et al., 2020), uto
MOBBICUT YPOBEHb BECEHHMX 3aI1acOB NMPOAYKTHBHOI BJIard B BEPXHEM CJIOE IOYBHI, OJIArONPUATCTBYIOLICH
POCTY CEIbCKOXO3SHCTBEHHBIX pacTeHUH (ATPOKIMMATHYECKHE PECYPCHI ..., 2017).

IlocnencrBust Bo3neHCTBUS KIMMAaTHUECKUX M3MEHEHHUH Ha CEbCKOE XO3MHCTBO 00JacTu Mo Ooiblieit
gacTd OyAyT 3aBHUCETh OT AJANTALMOHHBIX MEPOIPHUATUH. YPOXKAMHOCTH 3€PHOBBIX KYJIBTYP MOXKET HE
W3MEHHUTHCS WIIM AK€ YBEIUYUTBHCS IO CEPEOMHBI TEKYILEro BeKa MOCPEACTBOM OONBLIETO0 BHECEHUS
ynobpenuit moj; moceBHbIie iomaan (Sommer et al., 2013), cHero3aaepkaHus Ha TAIIHE, TPUMEHEHHUS
COOTBETCTBYIOIIMX CEBOOOOPOTOB, CHCTEMBI HYJEBOM HIM O€30TBaJIbHONW 00pabOTKM MOYBBI, COXPaHEHHUS
CTEpPHH Ha IOJISIX, M3MEHEHHsI CPOKOB CEBa U YOOPKH ypoxKasl, yBeJIMUCHHsI MaTEpHAIIbHBIX 3aTpart, Mepexoaa
Ha 0oJiee YCTOMUYHMBBIC K 3aCyXe COpTa CelTbCKOX03iCTBEHHbIX pactenuii (Schierhorn et al., 2020) u mp.

B cBsa3u ¢ u3MEHeHHMEM KIMMara PEeKOMEHIYeTcs IUBEPCU(UIMPOBATH KAK CTPYKTYPY IOCEBHOM
IUIOIIA/IM, TIEPEXOAs Ha 3aCyXOYCTOMUYMBBIE KyJbTYphl, TaK M CEIbCKOXO3AHCTBEHHOE IPOU3BOICTBO
obmacTd B LEIOM B INONB3Y TPAAWLIUOHHBIX SKCTEHCHBHBIX OTpaciell >XHMBOTHOBOJACTBA B IOXKHBIX
CYXOCTENHBIX paiioHax, I/€ HM3MEHEHHE KiIuMara B OyaylmieM MOXET OTPHLATENbHO CKa3aThCid Ha
ypokaitHOCTH 3epHOBBIX KyinbTyp (Schierhorn et al., 2020). IlenecooOpa3Ho pacimpeHne MpOM3BOACTBA
3epHa B CEBEPHBIX CTEMHBIX paliOHaX, KOTOpPBbIE OKAa3aJduch B HanOoliee BBIMTPBILIHOM IOJIOKEHUH OT
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KIIUMaTHYECKUX U3MEHEHHH.

[lepcriekTUBHBIM ~ HampaBiIEHHEM B COBPEMEHHOM arpapHOM CEKTOpE CUMTAETCs pa3BUTHE
OpPraHMYEcKOro CENBCKOr0 XO3AHCTBA, YTO MMEET HeMajo ONaromnpHsTHBIX MPENNOChUIOK B AKMOTUHCKON
oomactu (I'puropyk, Kmmmor, 2016). HemanoBaxHo oka3aTh Oojiee MHTEHCHUBHYIO TOCYAapCTBEHHYIO
MOJJICPKKY CENbXO03MPOU3BOAUTEINSM 00IaCTH, B TIEPBYIO OUepeb KPECThIHCKUM, (DEpMEPCKUM U JIMYHBIM
MOJCOOHBIM XO035HICTBaM, KOTOPbIE MMEIOT HHU3KYI0 aJalTallMOHHYI0 CIOCOOHOCTh K HEONArompHsTHBIM
OTKJIOHEHUSIM [IOTOAHBIX M KIMMAaTUYECKUX YCIOBUM B BHJYy HHU3KOM TEXHUYECKOM OCHAIEHHOCTH,
OrpaHMYEHHOTO JOCTYIa K MaTepUalbHO-TEXHUUECKHM U (pUHAHCOBBIM pecypcaM (I'puropyk u ap., 2012).

Takum 00pa3oM, B HACTOSIIEH CTaTbe MpEACTaBICHBl Kak 0000IIeHHe pe3yabTaToB padOT HMIMPOKOrO
CIHMCKa OTEUYECTBCHHBIX M 3apyOSKHBIX HCCIeNoBaTeNeld, Tak W MaTepHallbl aBTOpa, KOTOphIE B
COBOKYITHOCTH JETalbHO JEMOHCTPUPYIOT MPOCTPAHCTBEHHBIE pPa3IU4Usl BO3AECHCTBUS KIMMATUYECKUX
W3MEHEHUI Ha CEeNbCKOXO3SMCTBEHHOE IMPOM3BOACTBO AKMOJMHCKOW 00JacTH, B KOTOPOM JAOMHUHHUPYET
3€pHOBOE XO035ICTBO.

BriBoabI

AHanu3 TMHAMUKH KIMMaTHIeCKUX moka3areneid 3a 1931-2019 rr. mokasan yBenuueHue CpeIHero 0B o
TeMmrepatrypsl Bo3ayxa Oonee yeM Ha 1°C M HEyCTOHUYMBBIA POCT TOAOBOM CYMMBI OCaJKOB IO BCEM
HaOIMIo1aeMbIM MeTeocTaHusaM. OCHOBHON MPHUPOCT cpeiHeil Temreparypsl npuméncst Ha 1961-1990 rr.
N3menenne PEruOHAJIBHOI'O KiIMMaTa IIPOUCXOAWUT TJIaBHBIM 06pa30M 3a CUYET TIOBBIIICHUSI Cp€aAHUX
TeMIepaTyp H KOJMYECTBA OCAJKOB XOJOMHBIX MecAneB (HosOpb-Mapt). TEmsle MecAlbl HMEIOT
MPAKTUIESCKU HYJIEBOE HITH HECYIIECTBEHHOE YBEINYCHUE CPEHUX TEMITEPATYP BO3yXa U CYMM OCaJIKOB.

[IpoctpancTBenHast auddepeHuanys KidMaTHUeCKUX u3MeHeHuit 3a 1931-2019 rr. BeIpakeHa B
COOTBETCTBUU ¢ (hPU3HKO-TeorpaduaeckuMu ocoOeHHOCTsIME pernoHa. CeBepHast MOJI30HA CTEIU B Mpejenax
BO3BBINIICHHOCTH ~KoOKIeTay —XapakTepusyercsi OTHOCHTENBHO MalbIM TPUPOCTOM  CPEIHEroJI0BOH
temmepatypsl (1.0...1.5°C) u HauOoONbIIMM B O0JIACTH YBEIMYECHHUEM TOJOBOM CyMMBI OcaakoB (Ha 75-
125 MmM). B 10KHOH MOI30HE CTENH CPEAHssI MHOIOJETHSAS TeMIileparypa yBenuumiack Ha 1.6...1.8°C,
a kommdecTBO ocankoB — Ha 20-40 mMm. MakcuMmanbHOE YBEIMUYEHHUE CPEAHETONOBOH TeMIIepaTyphl
(ma 1.8...2.5°C) B mpemenax o0IacTd W 3HAYMMBIA MPHUPOCT B TOMOBOM CymMMe ocaakoB (Ha 59-66 mm)
3adukcupoanbl Ha MC XKanteipa u Hyp-Cynrana, pacionoXeHHBIX B CyXOCTEITHON 30HE.

CoBpeMeHHBIE KIMMAaTHYEeCKHE TEHIECHIINH, COIUAIbHO-3KOHOMUYECKHE W HWHCTUTYLHOHAIBHBIC
VM3MEHEHHS yXKe IPUBENH K YBETHUECHUIO CPEAHEN YpOKaHOCTH 3epHOBBIX KYJIBTYp H ITOCEBHOH TUIOMAIN B
AxmonuHckoil obmact ¢ 1999 mo 2019 rr. Ilpu 3ToM KonebaHME YpOKaWHOCTH MO rogaM OOYCIOBIIEHO
HECTaOMJIbHBIMH KIMMAaTHYECKUMHU YCIOBHSIMH PErHOHA, YTO MOITBEPKAAIOT PE3yIbTaThl KOPPEISIIHNOHHOTO
aHanmm3a. CwibHas 3aBUCHMOCTH YPOXKAaWHOCTH 3€PHOBBIX KYJIBTYp OT KIMMAaTHYECKHX XapaKTePUCTHK
TEIUIOTO MeproAa CO3AAET MPEAIOChIUTKN ISl CHIDKEHHSI YPOXKaWHOCTH B CYXOCTEIHBIX M FOKHBIX CTEITHBIX
paiioHax B OymyImieM IpH COXPAHEHWH COBPEMEHHOTO YPOBHS KYJIBTYPHI 3eMJICACTHS W HMPOTHOZHPYEMOM
MPOAODKEHNH POCTa CPEIHHUX TeMmieparyp. Bmecte ¢ TeM B CeBEpHBIX CTEMHBIX paiioHax objactu Ooiee
WHTEHCHUBHBIE TPEHIBl KIMMATHYECKUX TMOKA3aTeNeH XOJOMHBIX MECAIEB OMAronpUATCTBYIOT TOBBIIICHIIO
YPOXKaifHOCTH Y PACHIMPEHHIO CENbCKOXO03IHCTBEHHOTO MMPOU3BOICTBA.

Bo wu3bexaHne HEraTWBHBIX TIIOCIEACTBUN KIMMAaTHYECKUX W3MEHEHHH HEOOXOIMMO BHEIPATH
aJanTallMOHHBIE MEPONPHUATHS B CEIBCKOM XO3SHCTBE, MUBEPCH(HUIIMPOBATH arpapHOe MPOU3BOJACTBO B
CYXOCTEIHBIX W IOKHBIX CTENHBIX paliOHaX B IIONB3Y 3aCyXOYCTOWYHMBBIX KYIBTYp W OKCTEHCHBHBIX
oTpaciieil KHBOTHOBOJICTBA, CTUMYJIHPOBATh PAa3BUTHE OPTaHMYECKOTO CEIBCKOTO XO3AHCTBA, a TaKKe
OKa3aTh MHTEHCUBHYIO MOIEPIKKY HAaNOOJIee ySI3BUMBIM KaTErOpHsAM CEITbX03ITPON3BOIUTEIEH.
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