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OBIIASA XAPAKTEPUCTUKA JUCCEPTALIUN

AKTYaJIbHOCTb TeMbl. CelIbCKOE XO35UCTBO SBIISIETCA OJTHOW M3 KJIHOUEBBIX
orpacneid 3xkoHOMUKM Kazaxcrana. PasButme cenbckoro xossiictBa PK ocy-
HIECTBIACTCS Onarojiapsi mocliieioBatelibHOM peanu3anuu ['ocynapcTBeHHOU ar-
POIPOIOBOIBCTBEHHOM MPOrPaMMBl.

CeBepnblii Kazaxcran sBisieTCsl OCHOBHBIM 3€MJIEAEIBYECKHUM PETMOHOM
PecniyOnuku, obecrneunBas MNpOJOBOJIBCTBEHHYIO HE3aBHCUMOCTh M Oe3omac-
HOCTh. [TloaTOMy mpobnemMa u3MeHeHus KJIuMaTa, U TO, KaK 9TH U3MEHEHUS MOTYT
MOBJIMATh HA CEIBCKOXO3MCTBEHHOE MPOU3BOJICTBO B PETHUOHE, SIBJISIETCS HA Ce-
TOAHAIIHUAN JI€Hb AaKTYaJIbHOW M Ba)XXHOM. B pamkax 3agauu peanmsanuu mpo-
rpaMMBbl [IPOJIOBOJILCTBEHHOM 0€30MaCHOCTH OAHOW M3 BaKHEWIIUX 3a1a4 SIBJISET-
Csl OIICHKA TMHAMUKH KJIMMaTUYE€CKUX U3MEHEHUN B PErMOHE Ha Oimxauime je-
CSATUJIETHS, OCOOEHHO B BETETAIMOHHBIA MEPHOJ, U TO, KaK dTU U3MEHEHHUS TI0-
BIIMSIFOT HA CEJIbCKOXO3SIMCTBEHHOE MPOU3BOACTBO. 3HAHUE OKUIAEMbIX U3MEHE-
HUW TIO3BOJIUT BBIPAOOTaTh ONTHUMAJBHYIO CTPATETHIO MO afanTallid OTPACiIu K
HOBBIM KJIMMATHYECKUM YCIIOBUSM, CBEJII K MUHUMYMY BO3MOKHbIE YObITKU. U3
KJIMMaTUYECKNX U3MEHEHUN Haubosee 3HAYMMBbI JJI CEJIbCKOXO3IMCTBEHHOU OT-
paciau U3MEHEHHUE CPEJHUX MECSYHBIX TEMIIEPATYpP, CPEAHETO KOJIMYECTBA OCAJI-
KOB, OCOOCHHO B BETETAI[MOHHBIA MEPHOJ], a TAKXKE BO3MOXXHBIC M3MCHECHHS Xa-
PAKTEPUCTUK TMOYBBI, OOYCJIOBJICHHOE COBMECTHBIM JECHCTBUEM 3arpsi3HSIONIUX
BEII[ECTB aHTPOTIOTEHHOTO MTPOUCXOXKICHHUSI, TOCTYHAIONUX B aTMOcdepy, a 3aTeM
BBINMAJAIOIINX HA MOYBY C Ocaakamu. M3-3a HemocTtarka OcagkoB, BECh PETMOH
CeBepHoro KaszaxcTtaHa OTHOCUTCSI K 30HE€ PUCKOBAaHHOI'O 3€MIIEJICINIHS, TAE W3
KaXbIX MATU JIET TOJIBKO TPH SBIISIIOTCS YPOKaWHBIMU. ECTECTBEHHO MO3TOMY B
JTAHHOU paboTe OBLIN PACCMOTPEHBI T€0IKOJIOTHYECKHIE aCIIEKThl PEKHUMa 0CAIKOB
B CeBepHoM KazaxcraHe B BereTalluOHHBIN NIEPUOI.

CBs3b TeMbl JUCCEPTAIMU ¢ KPYNIHBIMU HAYYHbIMHU nporpammamu. Vc-
ciemyemass palOoTa BBINIOJIHEHA B COOTBETCTBHM C OCHOBHBIMHU Hay4yHO-
UCCIIEIOBATEIb,CKUMHU TEMaMU, BBIMOJHSIEMbIMU Ha Kadeape MeTeopoJIOTHU U
rUApoJIoruH (akyapTeTa reorpaguu U npupoaonons3oBanus Kazaxckoro Haru-
OHAJILHOTO YHHBEPCHUTETa MUMEHU ajab-Dapabu. ABTOp MpUHUMAaa ydacTue B
Hay4YHBIX MCCJIEAOBAHUAX MO MporpaMme (pyHIaMEHTAIbHBIX HAYyYHBIX MCCIIENIO-
Banuiit MOH PK Ne(370/T'® na temy «Hay4Hble OCHOBBI ONTUMHU3AIMHA UCTIOb-
30BaHUsI IPUPOHBIX PECYPCOB U 00ECTICUEHUSI YCTOMUUBOTO PA3BUTHS B YCIOBU-
X M3MEHEHUs KiInmaTay, BelnmoiaHuBmecs B 2011-2014 r. PesynbraThl paboTh
omyOnrkoBaHbl B pekoMeHayemMbeix BAK Kazaxcrana u HAK Keipreizcrana Hayu-
HBIX M3JAHUSX, JOKJIAJbIBAJUCh HA CEMUHapax Kadeapbl U Ha MEXIYHAPOJHBIX
KOH(EepeHIIHsIX.

Heas u 3anaum uccaenoBanms. Llens nucceprainoHHON paboOTHI - OLIEHKA
pexkrMa aTMOC(EPHBIX OCAJKOB B BETETAIMOHHBIN MEPUOJ U PACCMOTPEHHUE T'€0-
JKOJIOTUYECKHUE ACTIEKTOB, B CBSI3U C 0KUJIAEMbIMUA KIIMMAaTHYECKUMU U3MEHECHU -



mu B CeBepHoM Kaszaxcrane, Kak OCHOBY JJI aJaNTalMOHHBIX MEPOIPHUATUH C
LEeNbl0 00€CleueHns yCTOMUYMBOIO MPOMU3BOACTBA CEJIbCKOXO3SIMCTBEHHON Mpo-
OYKIMHU B PETHOHE, B IEPBYIO OUYEPEIb 3E€PHA.

B 3apaun quccepranuy BXOAWIO PEIICHUE CIAEAYIOINUX BOIPOCOB:

® ONpeleNUTh AMHAMUKY KIMMAaTUYECKUX KOJeOaHUM OCaJKOB B TEUEHUE
XX Beka B CeBepHoMm Kaszaxcrane B BEereTallMOHHBIA NEPUOJ U €€ BIUSHHUE HA
YPOKANKOCOB CEIBCKOXO3SIIICTBEHHBIX KYJIBTYD;

® [IOJyYHUTh CTATUCTUYECKUE XAPAKTEPUCTHUKUA BPEMEHHOI'O M MIPOCTpaH-
CTBEHHOT'O PAaCHpeAeIICHUs] OCAIKOB M0 pacCMAaTPUBAEMON TEPPUTOPHUM B BETETa-
IMOHHBIA NIEPUO/T;

® OILICHUTH BIUSIHUE AaHTPOIIOTEHHBIX BHIOPOCOB, COJIEPIKAIIUXCS B OCA/IKAX,
Ha KUCJIOTHO-LIEIOYHOM MOTEHLMAJ TOYB PErMOHA U HAa YPO’KaWHOCTh CEIbCKOXO0-
3SIICTBEHHBIX KYJIBTYD;

® OILICHUTh COBPEMEHHbIE KIMMATHYECKUE TEHACHIIMM B PErMOHE W IIO-
CTPOUTH OXHUAAEMBIE CIEHAPUHM KIMMATHYECKUX H3MEHEHHMI TeMIEepaTrypsl H
ocaakoB Ha nepuoa 10 2050 r., kak OCHOBY JJis1 BO3MOXHOW aIalTalllH.

Hay4ynasi HOBH3HA NOJIYYEHHBIX Pe3yJbTAaTOB COCTOMT B TOM, YTO JUIS
teppuropun CeBepHoro Kazaxcrana npuMEHUTENBHO K 3€MJIEACIINIO B PETHOHE B
YCJIOBUSX U3MEHEHHUSI KJIMMAaTa U aHTPOIIOI€HHBIX BO3JECHCTBUN gnepevle:

e ompejereHa TMHAMUKA KIMMAaTHYECKUX KOJIEOaHUI KOJIMYECTBA OCaJKOB B
TeueHne XX BeKa B peruoHe. B pe3ynbpTare 4yero BhISBICHO, 4TO HaunHas ¢ 1980
I. KOJIMYECTBO OCAJKOB B PETHOHE BO3PACTAIIO B OCHOBHOM 3a CUET 3UMHHX OCa/l-
koB. KinnmaTtuueckoe yBenrueHHE JIETHUX OCAJKOB HaXOAMIOCh B mpeaenax 2—30
MM. [lomydeHo, 4TO B IEpPUOJ YBEJIWYEHUS MOBTOPAEMOCTH MAaKpPOIPOLIECCOB
¢dopmsbl I n ymensienue — popmsl C, oTMEHaNICS POCT KOJIMYECTBA OCA/IKOB,3

® [IPOBEJICH KOPPEISLMOHHBIN aHAIU3 MEXIYy aHOMAJUSIMU OCAJKOB U HH-
nexcamu NOA, a Taxke mpoBe/ieHa THUMH3AIUS CHHONTHYECKUX MPOIIECCOB, MPU
3HAUUTETBHBIX OcaikaxX. B pe3ynbTaTte BBIABICHO, UTO HAHOObIIEE BIUSIHUE UH-
nexcoB NOA omrymiaeTcst 3MMoil; 3HaUUTEIbHBIC OCAIKH Yallle HaOII0Aat0TCs IPU
MIPOXOK/ICHUU XOJOJIHBIX (PPOHTOB 3aIAIHBIX U CEBEPHO-3aMAHBIX BTOPKEHHUIA;

® [IPOAHAIM3UPOBAHBI CTATUCTUYECKUE XAPAKTEPUCTUKH IEKATHBIX OCAJIKOB,
YCTaHOBJICHO, YTO HAWOOJIBIIME JKCTPEMYMbl CTATHCTHUUYECKHX XapaKTEPUCTUK
OcaJIKoB HaOmromaroTcsl B pailoHe Kokmieray, 4yTo NMpeacTaBisieTCsi BO3MOKHBIM
UCII0JIB30BaTh IPH JOJITOCPOYHOM ITPOTHO3UPOBAHUM;

® OIICHEHO BJIMUSHHE aHTPONOIE€HHBIX BHIOPOCOB, COAEpIKAIUMECS B OCaAKaX,
IOCTPOEHBI KapThl MPOCTPAHCTBEHHOTO PACHpPENEICHUS 3arpA3HAOIINX BEIIECTB
Y TIOJIy4Y€HO, YTO B PETUOHE YCIOBUS JUIsl 3aKUCIIEHUS ITOYB HE HAOJI01at0TC,;

® [IOCTPOEH CLEHAapUil U3MEHEHMS KJIMMaTa U BBISBIICHO, YTO TEMIIEpATypa B
pervone Oyzaer monmkatbes kK 2050 roxy mpumepno Ha 2 °C. B xome ocaakos
KJIINMaTUYECKUII MAKCUMyM MMEET MECTO B HACTOSIIEE BPEMs, a BTOPOM OXKHUIa-
ercst B Tpuauarsie roapl XX| Beka ¢ MUHUMYMOM B JBajuaThie roasl. OTKIOHE-

4



HUS OT HOPMBI HE OpeBBICAT £ 20 MMm.

IIpakTH4Yeckasi 3HAYUMOCTDb MOJY4YeHHBIX Pe3yJIbTATOB.

Pesynbrarhl nccneqoBaHusi pekuMa aTMOC(HEpPHBIX OCAJIKOB, U CHHONTHYE-
CKHX YCJIOBHH X BBIMAJICHUS MOTYT CITy’)KHTh OCHOBOW JJI pa3pabOTKH METO/IOB
MPOrHO3a TAKUX OCAJKOB U TOCIEIYIOUIETO MPOrHO3a YPOXKAWHOCTH B PETHUOHE,
YTO UMEJIO Obl 3HAYNTEIbHBIA SKOHOMUYECKHUM P (DEKT.

[TomyyeHHBIC MaHHBIE MO BO3JCHCTBUIO 3arps3HSIONIMX BEIISCTB aHTPOIIO-
TeHHOTO MPOUCXOXKIACHHS, COJEpKaIMEecs B 0CaIKaX, Ha PACTUTEILHOCTh U MOY-
BBl TIO3BOJISIFOT CYJIUTh O CTEIICHH OMACHOCTH TAKOTO BO3JACHCTBUS U SBISIOTCS
OCHOBOM ISl pallMOHAIBHOTO MCTIOJIb30BAHUSI 3€MIIEICIIHA.

Pesynbrathl micciieoBaHus MOTYT OBITH WCITOJIB30BAHBI MPU arpOKINMATH-
YECKOM IIPOTHO3UPOBAHUM JJISI PETHOHA, MPOTHO3E YPOXKAWHOCTH CEIbCKOXO03SH-
CTBEHHBIX KYJIBTYD.

OCHOBHBI€ MOJIOKEHUS TUCCEPTALNHU, BLIHOCUMbIE HA 3AIINUTY:

1. Jlunamuka KIMMATHYECKUX KOJEOaHM OCaJKOB B PETHMOHE BIMAET Ha
YPOXKAHHOCTH CEIbCKOXO3IUCTBEHHBIX KYJIbTYP.

2. Pe3ynbrarhl aHann3a MaKpOCHHONTHYECKUX IMPOIECCOB M YCIIOBUS, TPU
KOTOPBIX UMEIOT MECTO CIy4au MOBBIIIEHHOTO U MOHWXEHHOTO YBlIaxXHEHUs. Pe-
3yJbTaThl TUMHU3AINH CUHONTUYECKUX IMPOIIECCOB, MPU KOTOPBHIX HMEIH MECTO
3HAYNTEIbHBIC KOJIMYECTBA OCAIKOB.

3. [IpocTpaHCTBEHHO-BPEMEHHOE paCIpEIelICeHHe U CTAaTUCTUYECKUE Xapak-
TEPUCTUKHU JEKATHBIX OCAIKOB.

4. 3arps3HSAMONIAE BEIIECTBA AHTPOIIONEHHOTO IMPOUCXOXKIACHHUS, COICpKa-
IIMECs B 0CaJIKaX MPEBBIIIACT MPEJAETHHO JOMYCTUMBIE JO3BI.

5. CrieHapuy KIMMaTHYECKOTO M3MEHEHHSI TEMIIEPaTypbl U OCAJIKOB B PETH-
oHe Ha nepuoa 1o 2050 roxa.

MeToauka UCCIeA0BAHUNA M 10CTOBEPHOCTH Pe3yJIbTATOB.

[lepBuuHbIE WCXOAHBIC MaTepuaabl HAOIIONCHUN aHATM3UPOBAIUCH C HC-
MOJIb30BAaHUEM COBPEMEHHBIX CTATUCTUYCCKUX, KIIMMATHUECKHUX, a3POCHHOIITHYC-
CKHUX METOJIOB (MPU3EMHBIX KapT MOT0JIbl, KapT Oapuueckoi Tormorpaduu), MeTo-
Jla TAPMOHWYECKOTO aHaju3a BPEMEHHBIX PSIIOB U Ha OCHOBE KOJeOaHMI oOIei
HUPKYJSIUU atMocdepbl. Ha Bcex sTamax ucciaeoBaHMs IMIUPOKO MPUMEHSIICS
METOJI CPABHUTEIHHOTO aHAJIN3a TOMy9aeMbIX JAHHBIX C PE3yIbTaTaMH ITyOJIHKa-
UH pa3IMYHBIX ABTOPOB.

JIMYHBIN BKJIAJ COMCKATEJIS 3AKII0YAECTCH B CJIeY0IIeM:

- B cOope, aHanu3e U 00pabOTKE JAHHBIX BPEMEHHBIX PSII0B OCAIKOB;

- B 00001IeHUU COOpaHHBIX MaTEPHAIOB U HAYYHOM OOOCHOBAHUM TOJTy4EH-
HBIX PE3yJIHTATOB;

- B 10100p€ CUHONITUYECKUX CUTYAIMil U BBIOJHEHUU a3POCHUHONTUYECKOTO
aHaM3a KapT MOTOJbI U YCTAHOBJICHUU MaKPOCHHONTHYECKUX YCIIOBUM BBITIAJIC-
HHII OOMJIBHEIX OCAaJIKOB;



- B IIOCTPOECHHUH M aHAJIN3E CLEHAPUEB OXUIAAEMOIO SKOJIOTMYECKOTO H3Me-
HEHMS 0CaJIKOB U Temrieparypsl 10 2050 roaa.

Anpobauus pe3yabTaToB HccjaeqoBaHuii. OCHOBHbBIE PE3ybTaThl pabOThHI
HallUId CBOE OTpakeHue B |4 medaTHbIX HW3JaHUAX, peKoMeHJIoBaHHbIX BAK
MOH PK u HAK KP, a Takxe qoKiIabIBaIUCh Ha peCyOJUKAHCKUX U MEXKTyHa-
ponubix koH(pepennusx: «VII XKannaesckue urenus», «Mup Haykm» (AnMarsl,
2013); «IIpoGaembl COBEpPIICHCTBOBAHUS YIIPABICHHUS MPUPOTHBIMU U COIUAIIb-
HO-DKOHOMUYECKUMH TpolleccaMu Ha coBpeMmeHHoM ostamne» (bumkek, 2013);
«llenTtpanbHas A3zus B uccienoBanusix XIX—XXI BB.» (bumikek, Kapakon, 2014);
Marepuansl netHeld koHpepenuuun MexayHnapoauoit akagemun KOHKOP]]
Bulletin d'EUROTALENT-FIDJIP (®panuums, 2014); mocBsimeHHON 75-1eTHIO
npod., a.r.H. Yepenuuuenko B.C. (Anmartel, 2015); «CoBpeMeHHbIE MPOOIEMbI
OMOTEXHOJIOTUH: OT JTAOOPATOPHBIX HMCCIENOBAHUN K MPOU3BOACTBY» (AJIMAaTHI,
2016); «IIpobnembl COBEPIICHCTBOBAHMS YIPABJICHUS MPUPOIHBIMU U COLUANTb-
HO-DKOHOMHMYECKUMH TIpolieccaMu Ha coBpemeHHoM 3tane» (Keipreiscran, Kapa-
O, 2016) u T.4.

IlonHoTa OTpakeHUsi pe3yjabTATOB AUccepTaunu B nmyOamkamusax. Oc-
HOBHBIE PE3yJIbTaThl PaObOTHI IPOBEICHHBIX UCCIIEIOBaHUN OTpakeHbl B 14 cTaTh-
SIX, U3 HUX - { €IWHOJHMYHBIX, OMyOJUKOBAHHBIX B PA3IMYHBIX MEPHOTUICCKUAX
U3JIaHUAX, 4 U3 KOTOPBIX OMyOJIMKOBAHbI B PELIEH3UPYEMBIX U3AaHMsIX, 1 - B 3apy-
OEXHBIX N3TAHUIX.

CrpykTypa M 00béM auccepranum. J[uccepranusi COCTOUT W3 BBEICHUS,
TPEX TJIaB, 3aKIIOUYEHUS U CIHCKA MCIOJIb30BAHHOM JIMTEPATYPHI, BKIKOYAOIIETO
106 nHaumenoBanuii. O6mmii 00BEM padoTel 150 cTp. MAIMHOMHMCHOIO TEKCTA,
BKTtOouas 39 tabnuil, 37 pUCYHKOB U 19 npuiioxeHuH.

ABTOp BBIpa)kaeT 0JIar0JapHOCTh 32 OKA3aHHYIO MOMOIIb U TMOAJEPKKY B
HaMMCaHUU JUccepTaluu A.r.H., mpod. Yepenuuuenko B.C., a.r.H. YUepenHUUEHKO
A.B., a Takxe KomnekTuBy Kadeapsl mereoposiorun u runaposorun KazHY um.
anb-Dapadu.

OCHOBHOE COIAEPXKXAHUE PABOTHI

Bo BBeaeHMH 00OOCHOBBIBAETCS AKTYyaJbHOCTh pPalOTHI, CPOPMYIUPOBAHBI
Helb M 33Ja4d MCCIEAOBaHMWM, HayyHas HOBU3HA, MPAKTHUYECKAsl 3HAYMMOCTb H
OCHOBHBIE TTOJIOKEHUS, BRIHOCUMbIE Ha 3aIUTY.

B nepBoii riiaBe paccMaTpuBarOTCsI METOJUYECKHUE ACIEKTHI, a TAKKE HU3Y-
YEHHOCTh PEeXHMMa aTMOC(HEPHBIX OCAJKOB B BEreTallMOHHBIN nepuos. [IpuBoaut-
csl 00IIast XapaKTEPUCTHKA UCXOJAHBIX MAaTepPUAIOB U METOJMKA HAOIIOICHHM, UC-
nojib3yemMble B pabore. B 3TOil ke IyaBe paccMaTpuBarOTCA  (PU3UKO-
reorpaduyueckas U KIMMaTUYECKasi XapaKTePUCTUKU UCCIIEyeMOU TEPPUTOPHH.

PacnonoxkeHue cTaHUUM, JaHHBIE KOTOPBIX UCMHOJb30BaHbI B pabOTe, MpUBE-
JICHO Ha puc.l.

Bo BTOpoii riaBe paccMoTpeHa JUHAMUKA KIMMATUYECKHUX KoJieOaHUI
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OCaJIKOB B TeueHHE XX BEKa U €€ CBSI3b C MAKPOUUPKYJSLIMOHHBIMU YCIOBUSIMHU.

AHAIU3UPYIOTCS U3MEHEHUSI CPETHUX MHOTOJICTHUX 3HAYEHUH MO OCHOBHO-
My mepuoay HaOmoaeHui 3a 1936-2008 rr., a B HEOOXOAMMBIX CIydasiX 3a MepH-
ox ¢ 1901 r mo macrosimee Bpems. Ilpu aHamnse MpoOBOAWIICS CPAaBHUTEIBHBIN
aHaJIu3 U3MEHEHUS CPEAHUX MHOTOJIETHUX 3HAYEHHN OCHOBHOIO MEPHOJA IO OT-
HOIIEHUIO K 0a30BOMY.

[Tokazano, yTo B TeueHre XX BEKa UMEJIM MECTO HECKOJIBKO IIUKJIOB KJIMMa-
TUYECKOTO KosieOanusi ocaakoB. HanbomabIy0 aMIminTy 1y UMen KIUMaTHIeCKui
[MKJI, HAOJIIOJaBIIMICS B Haualie Beka. ['070BbIe CyMMBI OCaJKOB (B pe3yJibTaTe
ocpenHeHus 3a nepuoa 1936-2008 rr.) Ha paccMaTpUBaeMbIX CTaHIIUSIX HU3MCHS-
10Tcs B nipeaenax ot 258 mm (ct. [TaBnonap) no 342 mwm (ct. IleTpomnaBnoBck).

CpaBHeHHE CyMMBI OCAJKOB B 11€JI0M 3a rof 3a nepuoa 1936-2008 rr. ¢ 6a-
3UCHBIM TiepuogoM 1961-1990 rr. mokassiBaeT, 4TO 3HAYMMOE yMeHbIeHue (-18
MM) OTMeuaeTcs Ha ctaHiusax [lerponaBiioBck u ActaHa.

B nepuox 1981-2008 rr. HabmtomaeTcsi pocT TOJIOBBIX 3HAYeHU aTtMochep-
HBIX OCaJKOB B mpezaenax oT 17 o 63 MM Ha BCeX pacCMaTpUBAEMBbIX CTAHIUSX.
Takum oOGpa3om, cperHee MHOTOJIETHEE KOJWYECTBO OCAaKOB, HaumHas ¢ 1981
rojia, Ha Bcex paccMarpuBaeMbix ctaHuuax CeepHoro Kaszaxcrana, Bo3pacTaer,
MpUYEM 3HAYUTEIBbHOE U3MEHEHHE OTMEYAETCS B XOJIOIHOE BpeMs roja. B Teroe
MOJIYTOAUE TMOJOXKUTEIHHOE OTKJIOHEHHE OT HOPMBI Ha pacCMaTpPUBAEMBIX CTaH-
[USAX U3MEHSIIOCH OT 2 10 30 MM.

OO0 U3MEHYMBOCTHU KJIMMAaTa, B TOM YKCJI€ U OCAJKOB, MOKHO CYJIUTh IO 4a-
CTOTE MOBTOPSEMOCTH aHOMAJIbHBIX MEPUOJIOB YBIAXKHEHUSI — U30BITOYHO BIIAXK-
HBIX U cyXxuX. B0 ompeneneHo odIee KOMMIeCcTBO JET C AePUITUTOM, HOPMOU H
M30BITKOM OCAJIKOB M COCTABJICH UX KaTaJor M0 BCEM CTaHIIUSM.

HauGomnbiielt moBTOpsieMOCThIO M30BITOUYHO BIAKHBIX U CYXHX IEPUOIOB OT-
nnyarorcs ctaHuuu IlerponasnoBek n Kokmeray. M B X0101HBIN, U B TEIUJIBIN T1€-
pHOJIBI Ha pacCMaTpPUBAEMbIX CTAHIMSIX Yalle HaOII0JAI0TCSd OTpUIlATENIbHbBIE
aHOMAaJIMU CyMM 0caJikoB. [103TOMYy CHUKEHHE TOJJOBOM CYMMBbI OCaJIKOB C 3amajia
Ha BOCTOK IPOMCXOJMT 3a CYET YMEHBILEHUS OCAJIKOB, KaK B TEIUIbIHA, TAK U B XO-
JOAHBIN mepuoa, XoTs HaurHas ¢ 1980-X roJ0B, OTMEUaeTCs TEHACHITUS K yBEIU-
YEHHUIO OCAJIKOB.

Ha ocnoBe maphoit koppensiiuu ocankoB u popm mupkymsmun (L, E, C)
YCTaHOBJICHO, YTO B TEIUIbIM U XOJOJHBIA MEPUOJIbI HAUOOJIEe TECHBIE CTATUCTH-
YECKH 3HAaUYMMBbIE CBSI3U OTMeUaroTcs Ha ctaHuusax Kocranaii, [1aBnogap u Iletpo-
naBJIoBCK (Tadu. 1).

AHOMaJBHO BJIQXKHBIE XOJOJHBIE MEPUOAbI Yalle GOPMUPYIOTCS MPU aKTH-
BU3aIMU aTtMoc(hepHBIX mporieccoB Gopmbl 1upKysiuu C, a aHOMaJabHO BIIaX-
HbIE TEIUIbIe Mepuo/Ibl - pu popme I11.

AHOMAJIBHO CyXHW€ XOJIOJHbIE NMEPUObl HA PACCMATPUBAEMbBIX CTAHIUAX OT-
MEUarOTCs MIPU pa3BUTUU aTMOC(epHBIX mporieccoB popmbl nupkysanuu E u 111, a



aHOMaJIbHO CyXue TeIible nepuosl - npu ¢popme C.

OpuuM U3 GaKTOPOB, BIMSIIONIMX HA PEKUM aTMOC(EPHBIX OCAJIKOB, SBIISETCS
CeBepoarnantuueckoe kojebanue. B paGote Obul MpoOBEIEH KOPPEISIIMOHHBIMN
aHAIIN3 MEXAYy aHOMAaTUAMU ocaakoB U Inao>0, Inao<O o Mecsiiam ajis paccMar-
puBaemor tepputopun CeBepHoro Kazaxcrana 3a mepuox 1950-2008 rr. Ilpwu
Inao>0 aHOMaJIBHO CyXHe MEepHObl HAa PacCMaTpUBAEMON TEPPUTOPHU (POPMHPY-
I0TCS B TEIUIbIA mepuof, (Mai, WIOHb) NPHU PA3BUTUU aTMOCQEPHBIX MPOLECCOB
dopMm tupkyssimu C, a B XonoaHbIi nepuon (ssHBapb) - npu E u III. AnomansHo
BJIQXKHBIC TIEPHOJIbI POPMUPYIOTCS 3UMOM (SIHBaph) TOJIbKO B KocraHae, npu akTu-
BU3AIMHA aTMOC(EPHBIX TpoiieccoB ¢opMbl UpKysiiuu C, a B TEIUIbIA EpUoa —
npu ¢popm tupkyssiuuu E u 1. [Ipu Iyap<O0 B CeBepHom Kazaxcrane B neTHuil me-
PHOJI IPU aKTUBHU3aLMU aTMOC(hEpHBIX TMpoleccoB (popmbl HupKysuuu E otmeua-
ercsa u30bITOK, a npu L - neguumr ocankoB. BrakHble XOJOTHBIE NEPUOJIBI
HAOJIOIAI0TCA TIPU Pa3BUTUU aTMOC(HEPHBIX MpoLEeccoB (opMbl LUpKysauuu 11,
cyxue —E.

Tabnuua 1- Marpuna ko3 PuuueHToB NapHON KOPPETSALUA aHOMAJIbHO BIAXKHBIX
u cyxux nepuojioB u ¢popm nupkyssiauu 11, E, C 3a nepuon 1936-2008 rr.

Cranmus dopma Teruiblii nepuon XOJIOOHBIN NTEPUOJT
mupkyysnud | 2Q<80 % | £Q>120 % | Q<80 % >Q>120%
Kocranait 2 0,55
C 0,25 0,42
[Terpo- 11 0,35 -0,54
MaBJIOBCK E -0,37 0,38
C 0,25
Kokmeray 111 0,27
E
C -0,34 0,27
Acrana I -0,35
C 0,26
[TaBmomap 11| 0,37
C 0,26 -0,25

B pabote Taxke paccCMOTPEHbI HEKOTOPHIE XAPAKTEPUCTHKU OOMIIBHBIX OCaj-
KOB 3a BererauroHHbIi nepuoj ¢ 2003 mo 2013 rr., a Takke CUHONTUYECKUE YCIIO0-
BUS1, 00yCIIaBIMBarOIIUe (POPMUPOBAHUE U BBITIAICHHIE ITUX OCAIKOB (TabI. 2).

B xone uccienoBaHus BCE CMHONTUYECKUE MPOIIECCHI BHITIAJICHUS OOUIIb-
HBIX OCAQJIKOB ObLIIM OOBEIUHEHBI B 6 THIOB, U OBLIO 3aperucTpupoBano 36 ciy-
yaeB. Bce ciiyuan oObeuHEHbI B JIB€ OOJbIIME TPYNIbl: (POHTAIBHBIE U BHY T-
pumaccoBbie. C QpoHTaIBLHBIMU MPOIECCAMU CBsI3aHO 28 ciiydaeB, a ¢ BHYTpHU-
MacCOBBIMH — 8.

B riaBe mocTpoeHsl ClieHapuu OKHUIaeMbIX U3MeHEeHUM kinmMmaTa CeBepHOro
Kazaxcrana na nepuon no 2050 ronma. [ns mocTpoeHus cueHapueB NpeaBapu-
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TEJIHHO OBUIM W3Y4YEHBI PE3yJIbTaThl TAPMOHUYECKOTO aHaM3a BPEMEHHBIX PSJIOB
TEMITepaTypbl U OCaJKOB. bbUTH paccCMOTPEHBI OCHOBHBIC XapaKTEPUCTUKHU: TEM-
neparypa Bo3ayxa u ocaiakd. [IpuBeeHbI pe3yabTaThl TAPMOHHUYECKOTO aHAIH3a
W3MEHEHHS TeMITepaTyphl U ocaakoB. [TocTpoeHbl okuiaeMble ClieHapuii U3MeHe-
HUS TeMIIepaTyphbl U 0CaJAKOB Ha nepcrnekTury Ha nepuoa 10 2040-2050 rr.

Tabnuua 2 - [ToBTOpsieMOCTh TUIIOB CHHONTHYECKUX MPOIECCOB, (%)

Ne THUIIBI CHHONITUYECKON CUTyaluu Yucio IToBTOpsiEMOCTS,
CITy4aeB %
DpoHTaIbHbBIC
Brop:xeHue Xxo01HOTO BO3/yXa, IPOX0KAECHHUE XO-
1 | nogHBIX PPOHTOB 3aMaTHOTO U CEBEPO-3aMaTHOTO 14 38,8
BTOP>KEHUM
2 | llenTpanpHas 4acTh IUKJIOHA 3aMaHOTO U CEBEPO-
3aI1aJTHOTO BTOPKEHUI 9 25,0
3 BEIX0 FOJKHO-KaCHUHCKUX I[TUKIOHOB 1 2,7
4 Bricoknii ManonoABUKHBIA LIUKIIOH, IIPOXOKICHUE
BTOPUYHBIX XOJOAHBIX (DPOHTOB 4 11,1
BryTtpumaccossie
CrappbIil 3an0JHSAIOMIMICS TUKIIOH HaJ ceBepoM Ka-
S5 | 3axcrana 6 16,7
Thu10Bast 4aCTh BRICOTHBIX MAJIOMOABUXKHBIX IIUKJIIO-
6 HOB 2 5,6

[Mpesxxne yem CTpOWTH CIIEHAPHH W3MEHEHHS OCAJKOB HA MEPCIIEKTHBY, ObLIH
NPOAHATIM3UPOBAHBI OCHOBHBIE (haKTOPBI, OMPEACIISIONINE YCIIEITHOCTh TAKOTO MPO-
THO33, a TAKXKE PE3yJIbTaThl HEKOTOPHIX KIIMMATHYECKUX MPOTHO30B. AHAIM3 Bpe-
MEHHOT'O psijia 0Ca/IKOB, HAIPUMED, 10 ACTaHE TMOKa3bIBAET, YTO HET IEPHUOJIA TTOCTIe
1930 r., kora Okl cpeHssl MHOTOJNIETHSISI HopMa ripeBbimana 350 mu (puc. 1).

R, nma
300

700

500 L
w00 | LI

400 I:lh‘ { PN Ak 2 .|

200

100

300 il \‘}l\{df\u{‘ ‘HJU A ALY B A Y

||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||

TP IT T T T T Ty iy from

— CYMM3 OC3AKOE 33 Fo4 —— HOpMma ——MONWHOMUANEHEIA (CYMMa 0C3AK0E 23 rog)

Pucynok 1 - Bpemennoii psia ocankoB Ha ctanmuu Acrana (1904-2004 rr.)

3 pUCYHKa 1 BUAHO, YTO B HA4YaJIC ABAALATOIO BEKa UMCII MECTO 3aMETHBIN
POCT KOJIMYCCTBA OCAJIKOB, Oonee yem Ha 120 MM, HpGBBII]IaI-OIHI/Iﬁ B MAaKCHUMYMC
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HOPMY, BBIUMCIICHHYIO 3a BeCh MepHuoJl HaOmoaeHui. B nBannareie roapl ocaaku
ONyCTWINCh HMKE HOpMBI. C Tex mop W mo Hadayo 21 Beka ocaaku B AcTaHe
OCTABAJIMCh HIKE HOPMBI, UCIIBITHIBAS KIMMaTH4eckue konedbanus. Takum obOpa-
30M, MPOAHAIU3UPOBAB BPEMEHHOW PsAJI OCAAKOB B ACTaHE, MOXKHO BHJETh, YTO
pedb UAET HE O KaKOM-TO €MHOM OoJjiee WM MEHEE BBIPAKEHHOM TPEHJE OCajl-
KOB, a O IIPOCTBIX €CTECTBEHHBIX KIMMATHUUYECKUX KOJIEOAHUSX KOJIUYECTBA OCaJl-
KOB, OOYCJIOBJICHHBIX, MyJbCAlMsIMU O0IIeH HUpKysuuu atmocdepbl. OTpuria-
TEJIbHBIM TPEH] B TAHHOM PETHOHE 00YCIIOBJICH TEM, UTO CaMble OOJIBIIINE OCAIKH
ObLJIM B Hauajie IBaAIaTOrO BeKa U B Hauaje psajaa. IMEHHO 3TOT KIMMaTUYECKU
MaKCUMYM OO€CTeunsI TaKOi BBICOKHI YPOBEHb HOPMBI, YTO BETUYMHBI Psia IMO-
CJIe ABAANATHIX TOOB OCTaBAINCh HUYKE HOPMBI, 00ECTICUNB OJTHOBPEMEHHO U OT-
PULATENbHBIN JIMHEUHBIA TPEH/I.

B cBs3u ¢ pesynbraramu, M3J0KEHHBIMHU BBINIE, ObLIa TMOMBITKA CHETIATh
KJIMMaTUYECKU MPOTrHO3 Ha (PU3MYECKON OCHOBE, HA OCHOBE KojieOaHuil oOuiei
UPKYJSIITUN aTMOC(EPBI, TTOCKOJIBKY 3TO €IWHCTBEHHBIN (DAaKTOp B HBIHEITHUX
YCJIOBHSIX, CTIOCOOHBIN MPUBECTH K KIUMATUYECKUM U3MEHEHUSIM.

BpemenHoit psiji 0caakoB IO CTaHIMK AcCTaHa, KaK CaMbIi MPOIOJIKUTETbHBIN
B PETHOHE, B3AT 32 OCHOBY JUISl BCEW IpyNIIbl «OMIKANIINX coceei» s aHaIu3a U
MOCTPOCHHUS MPOTHOCTUYECKOTO clieHapus. [[poaHann3upoBaHo, IpU KaKUX MakKpo-
CHUHOINTUYECKUX YCIOBUSX HAOIOJAIMCh SKCTPEMYMBbI OCAJIKOB B ACTaHe.

CrnenoBaTenbHO, MAKCUMYM OCaJKOB B Havase XX Beka B ActaHe Obu1 00y-
CJIOBJIEH HEOOBIYaliHO BBICOKOM aKTHMBHOCTHIO mpotieccoB tuna W, Ha poHe Max-
CMMyMa TIepBOM TrapMOHUKH, TIpu ciaboil BeipaxxeHHocTu THIOB C u E. BTopoi
MEHEE BBIPAKECHHBIM KIMMATUYECKUN MAKCUMyM OCAJKOB B CEMHJECSTHIE TOJbI
Ha0r01aJcs, KOraa Bce TpU rapMoHuku Tuna E ObiM B MakcuMyMme, a rapMOHU-
ku TunoB C u W, ObUIH BeIpayKeHbI ci1a00. MUHUMYM OCaJIKOB B COPOKOBBIE TOJTBI
XX Beka UMeN MeCTO MPU BBICOKON akTUBHOCTH TuIa C: Bce TpU TApMOHUKHU ObI-
JY B MaKCUMyMe€ WJIA OKOJIO HEro. MHUHHMMYM OCaakoB B KOHIE XX BEKa TOXKE
HaOII0/1aJICs IPU MOBBIIIEHHON akTUBHOCTH TUIa C: BTOpas U TPEThsi TAPMOHUKHI
ObUIM B MakcuMyMe, a nepBasi Ha noabeme. ClieHapuil U3MEHEHHS] KOJIMYEeCTBa
0CaJIKOB Ha MEPCHEKTUBY MOCTPOCH B MPEINOJIOKEHUH, YTO TAPMOHUKHU B PsAIax
TUTIOB OOIIEH HUPKYJIAIUU atMocdepbl coxpaHsTcs. [ias 3Toro BblJeICHHBIE
rapMoHUKH mpo uieHsl 10 2050 roaa (puc.2).

Kak cnengyer n3 aHann3a, MNOBBIIIEHHOE KOJIUYECTBO OCAJIKOB OXKHUIACTCS MPU
OJIHOBPEMEHHOM MakcuMmyMe AByX rapmoHuk tuna W wnm E, a monmxeHHoe —
pU OJHOBPEMEHHOM MAaKCHUMYyMe€ MepBbIX JIBYX rapMoHuk tuma C. Ilpu stom
TapMOHUKH JIPYTUX TUIIOB JIOJKHBI HAXOJUTHCSI OKOJIO HOPMBI.

Ha ananu3upyeMoM BpEeMEHHOM yYacTKE B MAaKCUMyM€ aMIUIUTY/Abl HaXo-
JUTCS BeKOBasi rapmMoHuka tumna W, kotopas u onpeensieT 0CaJKiu 0KOJI0 HOPMBI.
Brie HopMbl oHM ObLTH B KOHIIE XX Beka 1 OyayT okoiio 2025-2035 rr., koraa u
BTOpas rapmonuka tuna W B Makcumyme.
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Kak cnenyer u3 aHanmsa, MOBBIIIEHHOE KOJIMYECTBO OCAJIKOB OKUAETCS MTPU
OJIHOBPEMEHHOM MakcuMyMe JaByX rapmonuk tuna W wim E, a moHmkeHHoe —
IIpU OJHOBPEMEHHOM MAKCHUMYyMe€ IEepBbIX IBYX rapMoHuk tumna C. Ilpu stom
TapMOHUKH JIPYTUX TUIOB JIOJKHBI HAXOJUTHCS OKOJIO HOPMBI.

Hugexc W, ¢ nporsozom 4o 2050 r Wiyge C, ¢ nporsonom o 2050 1 i i

................................................

.......

—MigercW —103 —3 —3 —1

Pucynox 2 - Pe3ynbrarhl rapMOHHUYECKOTO aHAJIU3a HHAEKCOB O0IIeH
MUPKYISAIUU aTMocdepsl ¢ mporao3om 10 2050 roaa

Ha ananu3zupyemMoMm BpeMEHHOM YYacTKe B MaKCHUMyM€ aMIUTUTYAbl HaXO-
JUTCSl BEKOBas rapMoHukKa tuna W, KkoTopast u onpenesnseT 0CaJaku OKOJIO HOPMBIL.
Beriiie HopMbl oHM ObUTH B KOHIIE XX Beka U O0yayT okojio 2025-2035 rr., koraa u
BTOpas rapMonuka tuna W B makcumyme. AMIIUTYAa BEKOBOW TApMOHHUKHU TUIIA
E B Teuenue Bcero nepuoja OyAeT HMXKE HOPMBI, U €€ BIHMSHUE OyJeT CIaObIM.
AMIuUTya iepBoi rapMmoHuku tumna C, ¢ KOTOpOH CBA3aH MUHUMYM OCAaJIKOB B
pErHoHe, HaXOJUTCS B MAKCUMYME B HACTOSLIEE BPEMS, BIMSHUE KOTOPO mepe-
KpbIBaeTCsl BEKOBOM rapmonukoil Tuma W.

Ha Bcém ananmu3upyeMoM BpeMEHHOM ydacTKe He HaOJI0/JaeTCsl COBMAICHUS
MaKCUMYMOB NIepBoil U BTopoil rapmMoHuk tunoB W unu E, a Taxxe tuna C, crno-
COOCTBYIOIIUX (DOPMUPOBAHUIO BBIPAKEHHBIX KIMMATHUYECKUX JKCTPEMYMOB
OCAaJIKOB.

HawnlGoinee BeposaTeH X0 0CaaKOB C HEOOJBITUMU KIMMATHICCKUMHU Koyie0a-
HUSIMH C MAaKCUMyMaMH B HacTosilee BpeMs U B Tpualarsie roasl XXI Beka u ¢
MUHUMYMOM 0KkoJ10 2020-2025 rr., ammmuTyna kojaebanuii £20 MM OT HOPMBI.

B Tperbeii riaBe nuccepraluyd paccCMaTPUBAIOTCS MHOTOJIETHUE CTATUCTHU-
YECKHE XapaKTEPUCTUKHU OCAJIKOB 32 BEreTAIlMOHHBIN MEPUOJ U BIUSHHUE aHTPO-
MOT€HHBIX 3arpsi3HAIONIMX BEIIECTB, COJAEPXKAIIMXCSA B OCAJIKaX, Ha CEJIbCKOXO-
3SIICTBEHHOE MPOU3BOJICTBO.

PaccMOTpeHBl ITPOCTPAaHCTBEHHO-BPEMEHHBIE pACIpEAENCHUs JEKaIHOTO
Yuclia CYTOK C OCaJKaMU M KOJMYECTBA OCAJKOB B T€X 00JIaCTAX, IJI€ BbIpallluBa-
0T sipoByI0 nuieHuny. [lepuoa yOoopku sSipoBoil MIEHUIIBI, KaK IPABUIIO, HAUMHA-
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€TCs 37IECh BO BTOPOM JICKaJie aBryCcTa U 3aKaHYMBACTCSI BO BTOPOH JIEKaJe OKTSIO-
ps, IOATOMY paccMaTPUBAIMCH HAOIMIOJACHUS 3a ocankamu s 12 mekan (¢ wroms
1o OKTSA0OPK) 1Mo 57-netHemy psay HabmoaeHuit (1936-1992 rr.). B kauecTBe 1mo-
Ka3aTeJiel MX CyXOCTH W BJIQXHOCTU HCIIONH30BATIUCH YETHIPE XapaKTCPUCTUKH
ocaakoB: N1- uucio nHeW ¢ ocaakamu, KOTOpbie ObUTH OoJibliie Wiau paBHBI 0,1
MM; N5 - gucito gHel ¢ ocagkamMu, KOTOpbie ObLIN OoJbIe ¥tk paBHEI 5,0 MM; Q1
- KOJIMYECTBO OCAJIKOB, OoubIue uiu paBHbie 0,1 MM; Q5 - KOTMYECTBO OCAKOB,
OonpIe Uiy paBHbIC 5,0 MM.

JlJis uccnenoBanusi MPOCTPAHCTBEHHO-BPEMEHHON CTPYKTYPBI YETHIPEX BBI-
OpansbIx xapaktepucTuk ocaakoB (N1, Q1, N5, Q5) mns kaxkmoi cTaHIMHM pac-
CUUTHIBAJIUCH CJICAYIOIINE XAPAKTEPUCTHKHU: IS JIEKaJ U MECAIECB — CpEeaHee
MHOTOJICTHEE 3HAYCHHE, WM HOpMa. TOJIBKO IS JIeKaJ PacCUMTHIBAIUCH MEra-
Ha, MOJIa, TUCTICPCHs, CTAHIapPTHOE OTKJIOHCHHE M €ro OIHOKa; Mpeeibl n3Me-
HEHUH: MaKCHMMyM, MHHHMYM WM pa3Max; HIDKHUN, BEpXHUN KBapTHIb W BHYT-
PUKBapTUIBHBIN pa3max; K03 GUITMEHTH aCHMMETPUHN M JKCIIECCa M UX CTaHJIap-
Thl. DTH CTAaTUCTUKH COCTaBWJIM KJIMMATUYECKUN PsJi 3HAUYCHHH, JJIT KOTOPBIX
€I pa3 PaCCUYNTHIBATIUCH HEKOTOPBIC CTATUCTHKHU. [IpoaHaIn3upoBaB CTaTHCTUKH
XapaKTEPUCTUK OCAJKOB, YCTAHOBJICHBI WX TPEAC/bl NU3MEHECHHS KaK BO BPEMEHHU
(OT mekabl K JIeKajie), Tak U B IPOCTPAHCTBE (OT CTAHIIMK K cTaHIUH) (Tadm. 3).

Tabnuna 3 - [Ipeaenbr ”3BMEHEHHs CTATUCTUYECKUX XapPaKTEPUCTHK

Xapaxre-
PUCTHKHU A 3
0CaJIKOB

|

a Meax

BpeMeHHOG N3MCHCHHC

N1 0,20-0,58 | -0,65-(-0,13) | 2,57-450 | 1,83-2,31 7,00-9,67

N5 1,01-1,79 0,66-3,32 0,46-1,11 | 0,73-1,15 2,93-4,73

Q1 1,32-2,27 1,94-7,16 8,39-19,18 | 8,19-19,46 | 36,29-87,41

Q5 1,70-2,81 3,30-10,43 |4,16-14,71 |7,18-18,50 | 31,29-80,14

[IpocTpaHCTBEHHOE U3MEHEHHE

N1 0,26-0,51 | -0,54-(-0,16) | 3,00-3,85 | 1.89-2.25 7,33-9,08

N5 1,33-1,54 1,41-2,43 0,53-0,83 | 0.75-1.00 3,00-3,83

Q1 1,57-2,17 3,00-6,99 9,15-13,58 | 9.91-13.42 | 46,63-68,96

Q5 2,04-2,61 5,08-9,40 5,43-8,94 | 9.13-1.51 | 42,95-63,44

Ynanoch 0OHApYKHUTh, YTO HAMOOJBIINE SKCTPEMYMBI BCEX CTAaTUCTHK
HaAOJIFOIA0TCS B OCHOBHOM Ha cT. Kokimeray, 3a HCKIIFOYCHHEM MaKCUMYMOB IS
Q1 u QS5, xoTopsle OTMEUYAOTCA Ha CT. AcTaHa. ITO 0OCTOSITEIHCTBO MO3BOJISIET
TyMaTh O CYIIECTBOBAHHMH 3ECh KAKHX-TO PEMEPHBIX aTMOC(EPHBIX O0COOCHHO-
cTeit, Hampumep, BiusHuUS oporpaduu (KokderaBckas BO3BBIIICHHOCTH), CBO-
CTBa KOTOPBIX MOXHO OBLIIO OBl MCIOJIB30BATh MPHU JOJITOCPOYHOM MPOTHOZHUPO-
BaHWUH JICKATHOTO YKCJIa CYyTOK C 0CaTKaMH M KOJIMYECTBA OCAIKOB.
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Jlanee B ATOH K€ IJIaBe OLICHEHO BIIMSHUE aHTPOIIOTEHHBIX 3arps3HSIONTNX
BEIIECTB, coJepxkamuxcs B ocanakax 3a nepuoa 2005-2012 rr., Ha cenbCKOXO35M-
CTBEHHOE IIPOM3BOJICTBO B YCIOBUSX M3MEHEHHUs KiuMmarta. Pacmpenenenue oc-
HOBHBIX BEIIIECTB B OCAJIKaxX MPEICTaBICHO B TAOIHUIIE 6.

3 aHrMoHOB HauOOJbINUE CPENHNE KOHIIEHTpauu uMeeT anuon SOZ . Ipu
ATOM MaKCUMyM KOHIleHTpaluii Ha0monaercs B Kocranae (21,10 mr/i.).

Ta6nuna 4 - CoaepkaHue aHMOHOB U KATUOHOB B aTMOC(EPHBIX OCaJKax Ha
HCCJIElyEMOM TEPPUTOPUU

Cranuuu Ocanku, | 507~ | Cl* | NO; | HCO; | NHJ | Na* | K+ | Mg®* | Ca?*
MM AHHOHBI KaTHOHBI
Kocranait 308,9 |21,10| 9,62 | 1,76 | 1593|193 |4,91|2,73 | 4,25 | 5,96
ITerponasnosck | 372,0 | 791 | 6,29 | 0,90 | 6,12 | 0,80 | 3,00 1,34 | 1,26 | 3,32
Bboposoe 3594 | 367|197 |155] 3,15 |0,50[1,34|0,69| 0,55 | 1,34
HlyunHCK 3755 |10,77 | 3,43 | 1,24 |11,43]1,09|2,62|1,61| 2,08 | 3,48
AcraHa 328,7 19,39 1162 | 1,78 | 1563 |0,99|4,37|4,35| 3,33 | 6,96
Kaparanga 373,7 | 954 | 455 | 136 ] 550 |0,65|3,01|0,63| 1,19 | 3,19
Eptuc 2814 | 537 | 215 | 125|759 [0,31[1,30(0,98 | 1,14 | 2,70
[TaBnogap 293,8 120,04 | 886 | 2,06 | 9,95 [ 0,86 6,91 |190| 2,64 | 584

Haumenbiue cpegnue KoHIEHTpauuu HabmromaroTcs Ha cT. bopoBoe, 3,67
MI/I1.

W3 KaTHOHOB CaMmble BHICOKHE KOHIeHTpauuu uMeror Ca’* u Na™, mpu stom
pa3anyrs B BeJIMYMHAX KOHIIEHTPAIMKA HEe BEIHUKH (pHc.3).

Cpenne KoHIeHTPaLHH Na” B armocdeprbix ocankax, mr/n (2005-2012 rr.) //-‘/ lee:mue KOHUEHTpIHH Ca's arvocdeprsix ocakax, Mr/a (2005-2012 rr.) P
7

a) 0)
Pucynok 3 - Cpennne xonuentpamun Na™ (a) m Ca®*(0) B arMocepHBIX ocakax,
Mmr/n

Toneko B IlaBnmomape konuentpauuu NG OpeBBIIAIOT KOHIEHTPALMU
Ca**, a B BopoBOM OHM paBHBI U MHHMMAJIBHEI B peruone, 1,34 mr/i.
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brina Takke paccmoTrpeHa nuHamuka PH B ocajkax B TeueHHE BEreTaluoH-
Horo nepuoja. CpenHss BennurHa PH B pernuoHe B TeUeHUE BEreTaIlMOHHOIO Tie-
puoaa coctasisgeT 6,09 npu NMpoCTpaHCTBEHHON HM3MEHUMBOCTH B MpeEjesiax OT
0,04 no 0,57. IIpu 3TOM MakCUMaJibHasi U3MEHYHUBOCTh HAOIIOIACTCS TaM, TJIe Be-
Ju4YrHbl PH HauMeHbIINeE.

Kpome cynb(paToB BaXKHBIM KHCIOTOOOPA3YyIOIIUM 3JIEMEHTOM SIBIISIOTCS HHUTpa-
Tel. Hutpatel coctaBmsitor okoio 10 % ot coxepkanus cynb(})aTtoB B pernoHe
(Tabmn. 5). bputo paccunTaHO OTHOUICHHE CYNb(ATOB K HUTpaTaM, 4yTOOBI yTOU-
HUTH UX POJb. Eciam 3T0 oTHOmIeHWE OONbIIe eAHHUIBI, TO MpeodaasaeT poib
cynb(haToB, a €clii MEHbIIIE, TO MPe00IIalaeT poJib HUTPATOB.

Tabnuna 5 - KomuecTBo cepbl 1 aMMOHHMITHOTO a30Ta, BBINAIAOIIUX C OCaIKaMU

AHHOHBI, MT/1T Cepa, S
Cranuun S0} mr/n S0:” NOs MI/n | 50F /NOS S, S, S,

N MI/M? : SN0 2 | ko/ra | /M
Kocranait 13.38 4683.00 1.47 9.10 154 | 1540 | 1.54
Herpornas- 751 | 262850 | 1.01 744 | 0.87 | 870 | 0.87
JIOBCK
Boposoe 2.85 997.50 0.64 4.45 0.33 | 3.30 | 0.33
HlyunHCK 9.47 3314.50 0.96 9.86 1.09 | 10.90 | 1.09
AcTtana 13.17 4609.50 1.38 9.54 1.52 | 15.20 | 1.52
Kaparanna 9.33 3265.50 1.06 8.80 1.08 | 10.80 | 1.08
Eptuc 6.15 2152.60 1.25 4.92 0.71 | 7.10 | 0.71
Dxubacty3 14.16 4956.00 1.14 12.42 164 | 1640 | 1.64
[TaBnomap 14.77 5169.50 1.55 9.53 1.71 | 1710 | 1.71

N3 Tabiuubl MOKHO BUAETH, YTO TOJBKO B pailoHax craHuuii boposoe u Ep-
THUC OTHOIIICHUE MEHbIIE NATU. Ha OCTaNbHBIX CTAHIUSAX OHO BBIIIEC U JJOCTUTAET
WU TpeBbImaeT aeciath. ClnenoBaTelbHO, POJIb HUTPATOB B 3aKHUCIISIIOIIEM BO3-
JIEUCTBUU OCAJKOB BTOPOCTETICHHA.

HaOmronaembie M3MEHEHHS KJIMMaTa BIUSIOT KaK Ha YPOXKalHOCTh, TaK U Ha
€€ XapaKTePUCTUKU, HAIPUMEP, MEKIOJIOBbIE aMIUIUTYAbl ypoxaitHoctu. Koe-
OaHMs YpOXKAMHOCTH, KaK BO BPEMEHHU, TaK U B MPOCTPAHCTBE ONPEEIAETCs Xa-
PaKTEPOM U3MEHYUBOCTU CTPYKTYpbI ypoxkas. Cpenn paHHUX 3€PHOBBIX KYJbTYP,
Bo3/enbIBaeMbIX B CeBepHoM Kazaxcrane, Bemyliee MECTO MPUHAIIEKUT SIPOBOM
nuieHuile. B 1aHHO# r1aBe BeIMYMHA ypOXKasi CPABHUBAETCS] PEKUMOM OCAJIKOB B
BETETAIMOHHBIA TIepuoJ. PaccMarpuBaeTcs CBsI3b MEXKIy aTMOC(HEPHBIMH OCaI-
KaMH U YPOXKaWHOCTBHIO 3€pHOBBIX KylbTyp CeBepHoro Ka3zaxcrana 3a Bereranu-
onnsIii nepuon 2003-2012 rr. (puc.4).

AHanu3 puUCyHKa IMOKa3bIBa€T, 4YTO 3a paccMmarpuBaeMblid nepuona 2003-
2012 rr. ypoxaitHocTh Kosebsercs ot 6,9 no 15,3 n/ra. CiaenyeT OTMETUTh, UTO
HU3Kasl YpOXKaWHOCTh, B OCHOBHOM, HaOJIOJanach B TOJbI C MaJIbIMU aTMOC(hep-
HbIMU ocankamu (2010, 2012 rr.) u Hanbojee BBICOKAs, B TOJbl C OOMJIHHBIMU
ocaakamu (2011 r.). CyMMBbI 0CaJIKOB 3a BereTallMOHHBIN TIepro1, ObUTH Hanbosee
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BbicOkuMH, B 2009 1 2011 roxasr (254 mm), a B 2010 roay BbINajio HAMMEHBIIIEE
KoJinuecTBO ocaakoB (103 Mm), 4TO cKa3aaoCh HA YPOIKAMHOCTH.
CesepHbin KasaxcraH

300 - - 18,0
15,3 - 16,0
- 14,0
- 12,0
- 10,0
- 8,0
- 6,0
- 4,0

250 A

, u/ra

200

150

CyMMa 0CafKoB, MM
YpoaiHoCcTb
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Pucynok 4 - Cymma ocaakoB (MM) 3a BEreTallUOHHBIN MTEPUOJ U TOJ0Bas Ypo-
*aHOCTH (11/Ta) 3epHOBBIX KynbTyp (2003-2012 1T.)

HaunGonee 4yBCTBUTEIBHBI K 3aCYIUIMBBIM SIBJICHHSIM SIPOBBIC 3€PHOBBIE
KYJIBTYpHI B TIEPUO/]I BBIX0JIa B TPYOKY — I[BETEHHE, KOTOPHIN B OOJIBIIUHCTBE CITYy-
yaeB HabIromaeTcs B UoHEe. PaccmaTpuBas AuHaAMUKY KojudecTBa ocaakoB 2011
rojia, KOTOPbIN CUUTAJICS YPOKAUHBIM rOJ0M (PHC.D), MOKHO YBUAETh, YTO CAMOE
MaKCHUMAJIbHOE KOJIMYECTBO OCAJKOB 3a BEreTallMOHHBIN MEPUO]I BHIIAI0 UMEHHO
B UIOHE Mecsie (69,1 MM), KoTopoe OJIaronpUATHO CKa3aloCh B MEPUOJ B pa3BU-
THUSI «BBIXOJA B TPYOKY — IIBETEHUEY», HA SIPOBBIC 3€PHOBBIE KYJIbTYPHI.

[IpoAyKTUBHOCTH CEJIHLCKOXO3IMCTBEHHBIX KYJIBTYP MPHU JOCTATOUYHOM KOJIHU-
YeCTBE TeIula U OJaronpusITHOCTH JIPYTrux (PakTOpOB B OCHOBHOM OIPEIEAETCS
00€eCIeYEeHHOCTHIO UX BJIArou.

KomnundecTBO ocaakoB, MM (2011 1)

R,nmmn
20,0 -
70,0 -
60,0 -
50,0 -
40,0 -
30,0 -
20,0 -
10,0

0,0 I

anpenb WMHOHB HMONb 4ABryCcT CeHTF!ﬁpb
M Konu4ecTBo OCaaHoB, MM

PucyHnok 5 - CpenHee MecsyHOE KOJIMYECTBO OCAJKOB Ha pacCMaTpPUBAEMOM
TEPPUTOPHUHU B BereTaumoHHbI nepuo B 2011 r.
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JI71sl pacyeToB TOMOBBIX CYMM OCAJIKOB C Pa3IMYHON 00ECIEYEHHOCTHIO HC-
0JI630BAJIUCh MaTepHajbl MHOTOJETHUX HAOIIOJCHHMI HA JaHHOW TEPPHUTOPHHU.
OrieHka 00€CIICUEHHOCTH KOJMYECTBA OCAIKOB U YPOXKAMHOCTH 3E€PHOBBIX KYJIb-
Typ Ha ceBepe Kazaxcrana paccmarpuBanack Ha nmpumepe CeBepo-KazaxcraHnckoit
obmactu (cT. [letponaBnoBck) (Tad:1.6).

Tabnuma 6 - 3aBHCUMOCTh 00ECIIEYEHHOCTH KOJIMYECTBA OCAJIKOB U YPOIKAMHOCTH
3€pHOBBIX KYJBTYD

Crannus O6ecnieqenHocTs (%)/ypoxxaitHOCTH (11/Ta)
rogsl | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012
61 17 19 34 26 72 5 34
Herpomasnosex | 355 | 177 | 133 | 101 | 144 | 96 | 209 | 115

AHanmu3 Tabauikl 00€CIIEYeHHOCTH KOJIMYEeCTBa OCaJKoB Ha cTaHimu Ilerpo-
maBiIoBCK mokaspiBaeT, uto 2006, 2007 u 2011 roasl SBISIOTCS M30BITOYHO BIIAXK-
HBIMH, ¢ 00€CIIEYeHHOCThI0 MeHee 25 % , u BappupyloT B npeaenax 5-19 %. Oco-
oenHo Beiensercs 2011 rox, ¢ 5 % 00ecrne4eHHOCThI0 KOJIUYECTBA OCAIKOB, KOTra
CpenmHsisl ypOXKaWHOCTh 3epPHOBBIX KyJbTyp coctaBmia 20,9 n/ra. B 2010 roxay, koraa
HaOmo1aICs 1e(OUIUT KOJIHMYECTBA OCAIKOB, 00SCIIEUEHHOCTh OCAIKOB COCTaBHIIA 72
%, 4TO CKa3aJIOCh Ha YPOXKaHHOCTH 3epHOBBIX KyJIBTYp (9,6 11/Ta) B 3TOM roy.

YPOoKaTHOCTh CENBCKOXO3AMCTBEHHBIX KYJIBTYpP, OT KOTOPOW 3aBUCHT IPO-
M3BOJICTBO MHIIEBBIX MPOAYKTOB, HEMPEPHIBHO MOJBEPracTcsi KOMIIJIEKCHOMY
BO3JCHCTBUIO PA3TUYHBIX XUMHUYECKUX BEIIECTB, KOTOPBIE MOTYT 3aMEIJIATh POCT
pacTeHU U OTPUIIATEIILHO BO3/IEMCTBOBATh HA UX YPOXKAil.

Ha pucyHnke npeacTtaBieHO U3MEHEHUE YPOKAMHOCTH 3€pHa B 3aBUCUMOCTH
OT CyMMbI MOHOB 10 JBYM ctaHuusM (Kocranaii u IlerponasnoBck) CeBepHOTO
Kazaxcrana 3a Beretanunonnsiit nepuoa 2005-2012 rr. (puc.6).
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Pucynok 6 - JlnHamuka ypo>kaifHOCTH 3epHa U CyMMa HOHOB aTMOC(EPHBIX OCAIKOB

MokHO BUETH, YTO HAOIIOAETCsI OOpaTHBIN X0/ 3THX XapaKTePUCTHUK, T.€.
yeM 0oJIbIlle CyMMa MOHOB, TEM MEHbIIE YPOKAaHHOCTh 3€pPHOBBIX KYJIbTYp. Oco-
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OEHHO 3TO MpociexkuBaeTcs B nociuenuue rogasl. B 2010 roa xapakrtepuszoBaics
MUHUMAJIbHBIM KOJIMYECTBOM OCAJIKOB, OJIHAKO KOJIMYECTBO MOHOB B OCaJIKaX OblI-
JI0 IOCTaTOYHO BEJIUKO. DTO MOKHO OOBACHUTBH TEM, UTO, 4eM OOJIbllIe HAOII0Aa-
€TCsl YUCJIO CIIyYaeB C OCaJKaMH, TEM MEHbILE 3arps3HEHHE aTMOC(EPHBIX Oca/l-
KOB, KOTOPBIE MOTYT IOBJIUATh HAa YPOKAMHOCTb, a B 3aCyLJIMBBIN I'OJ 3a OJMH
Clly4ail BBIMAJIEHUSI OCAJKOB, B aTMoc(epe MPOUCXOAUT HAKOIUJIEHUE OOJIBLIOro
KOJIMYECTBA 3arpsA3HSIIOIIMX BEIIECTB, U MPOUCXOAUT Pa30BOE BHINIAJCHUE 3arps3-
HEHHBIX aTMOC(HEPHBIX OCAJKOB.

Ha MexnyHapoiHOM KOH(QEpPEHIMH 10 MpoOIeMaM 3aKUCIIEHUST OKPYKaroIlen
cpeapbl ObUIO PEKOMEHIOBAHO MPHUHSTH 32 IOPOTOBYIO BEIMYMHY COAECPKAHHS CEPbI
0,5 r/M? B roA. DTa BeIMYMHA COOTBETCTBYET CpeiHEMY 3HaueHui0 PH, paBHomy 4,7.
CoOTBETCTBEHHO, €cli cojiepxaHue cepbl npesbimaer 0,5 /M B rojl, TO yCIOBUS
JUIS 3aKUCJICHUS UMEIOT MECTO, a €CJIM COJIEpKaHUe HUXKE, TO — HET.

IIpocTpaHCTBEHHOE pacHpeleieHHe KOJIMYECTBA CEpbl, BBIMAJAIOUIETO C
ocaJlkamy, 1o paccmarpuBaeMoil Teppuropun CesepHoro Kazaxcrana npuBeneHo
Ha PUCYHKE /.

[ KoyuecTBo cephbl, BBINAMAONIETO € OCaJKaMu, I/mM ™~

PrcyHOK 7 - KOIH4eCTBO Cepbl, BHIMAAIONIET0 ¢ 0CAKAMH, /M

MO>XHO BHIETH, YTO TOJBKO B paliOHE CTaHIMU bOpoBOE KOJIMYECTBO BBI-
nazaaroei cepsl Huxke 0,5 r/M* B roa. Ha ocTalbHBIX CTaHIMSX OHO NMPEBBIIIAET
3Ty BEJIMYMHY B JBa — TpH pasza. CiaeaoBaTesbHO, YCIOBUS ISl 3aKUCIICHUS ITI0YBBI
OnaronpusTHBI MpakTUYeCKu Ha Bcell Tepputopuun CeepHoro Kazaxcrana.

B Hacrosimiee Bpemsi Hambosiee MaclITaOHBIM 3arps3HUTEIEM MPUPOTHON
Cpelbl SBISIOTCS MPOMBINUICHHbIE Npeanpuatus. OAHUM U3 Haubojee ¢ TOYKH
3peHUs MOTEHIMAILHONW OIMACHOCTH IS PACTHTENBHOCTH, siBsercs SOZ~, BO3-
JEUCTBUE KOTOPOrO MPOSIBISIETCS B UBMEHEHUHM PEXHMa POCTa, 3aMEJIEHHH PO-
CTa, CHIKCHHS ypokaiHoCTH (pHc. 8).

N3 pucyHKa MOKHO BHJI€Th, YTO HPHU MPOCTPAHCTBEHHOM PACIPEIECICHHH,
00J1aCTh BBICOKUX CPEIHMX KOHIEHTpanuii SO7~ BKIOYAeT B ceOs 3amagHyio u
BocTouHyto yactu CeBepHoro Kazaxcrana (ct. Kocranaii u [1aBnonap). O6nactu
HU3KUX CPEIHUX KOHLIEHTpalui HaONI0Jal0TCA HAa CeBEpe U Iore paccMaTpuBae-
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Moit Tepputopun. B Kaparanae, HanOosee mpoMBIITUICHHO-Pa3BUTOM IIEHTPE, OHU
COCTaBJISAIOT TOJBKO 9,54 mr/m.

Cpeanue konuenTpauun  SO; B armocdepubix ocaakax, mr/i (2005-2012 rr.)

M
Pekn

[«

Pucynok 8 - Cpennue koHuenTpauuu SO~ B aTMOCEPHBIX OCaKaxX, MI/II

B HEKOTOpHIX Ciydasx MPOCTPAHCTBEHHOE pACTpe/eieHIe KOHIICHTpAIUn
HE BIIOJIHE COrjacyeTcsi ¢ 00bEMaMi BEIOPOCOB ATOTO BEIIECTBA MPOMBIIIJICHHBI-
MU TPEANPHUATHSIMHI B COOTBETCTBYIOIIMX MyHKTaX. OUYeBUAHO, METEOPOIOTHYE-
CKH€ YCJIOBHS UTPAIOT 3aMETHYIO POJIb B MPOCTPAHCTBEHHOM TIEPEHOCE 3arps3Hsi-
IOIUX BEIIECTB.
3arpsA3HAIONME COSAMHEHUSI MOTYT pPAacTBOPATHCS B OOJIAYHBIX KaIULSIX B
npoiiecce oOpazoBaHus 06sakoB. [locie abcopOiu 3arps3HSIONIUX BEIIECTB 00-
JAYHBIMH KaIUIIMU 3TH BEIIECTBA MOTYT BCTYIaTh B XUMUYECKUE PEAKIINU, TIPH-
BOJISIINE K 00pa30BaHMIO H30BITOUHBIX CYJIb(}haToB (puc.9).

|Concp>|<anue "H30BITOUHBIX™ CyNb(ATOB B OCaJKaX B BEreTaUMOHHBIH 1iepuox (Mr/i) I—/

Pucynok 9 - Cogepxanue «u30bITOYHBIX» CYTb(ATOB B OCAAKaX,
B BEreTalliOHHBINA TIEPUOT, MT/1

HauGomnbime skcTpeMyMbl cpeHel KOHIICHTPAalUU U30BITOYHBIX CyJb(da-
TOB, HabmonaroTCs B paitonax Kocranas u Acransl (6onee 15 Mr/im), a MUHUMYM -
B paiioHe ctaHuu boposoe (2,92 mr/i).
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Jlinst Gosiee MOMHON OIEHKH BIUSHMS OCAIKOB Ha MPOIECC 3aKHUCIEHUS ObI-
J¥ BBIYKMCIICHBI JUIS MECSAIEB BETCTAIIMOHHOIO MEPHUOIa OTHOIIEHUE KOJINYECTBA
KaTHOHOB, HEUTPAIM3YIONUX 3aKUCICHUE, K aHHOHAM, CIOCOOCTBYIOIIUM 3TOMY
nporieccy (puc. 10).

OTHOLWEeHMe KaTUOHOB K aHnoHam (K/A)
K/A

1,4
1,2

0,8

0,6 -
0,4 -
0,2 -

cTaHuuMm

KocTaHaii MNeTponasBnoBCK Boposoe AcTaHa Kaparanga Masnoaap

o maii M MIOHb ML M aBrycr

Pucynok 10 - Otnomenne K/A st MecsiieB BereTalliOHHOTO MEPUOIa

MOXHO BUIETH, YTO TOJBKO B 33 % BCEX MeCsAIEeB KOJIMYECTBO HEUTpAIU3y-
IOIINX KaTHOHOB MPEBBINIAIIO KOJUYECTBO KHCIOTOOOpa3yromux aHuoHOB. Cirie-
JIOBATEJIbHO, UMEIOTCS YCIIOBUS ISl HAKOIUICHUS! CEPbl B MOYBE U MOCTENEHHOTO
3aKHCJIEHUS BCEW paCCMATPUBAEMOM TEPPUTOPUHU.

Takum 06pazoM, peskuM aTMOC(HEPHBIX OCATKOB U XMMHUUYECKHI COCTaB OKa-
3bIBAIOT CYIIECTBEHHOE BJIMSIHUE HA YPOKAMHOCTH CEIBCKOXO3SIMCTBEHHBIX KYJIb-
Typ, B 4aCTHOCTH 3epHOBBIX B CeBepHOoM Kazaxcrane.

3AKJTIOYEHHUE

B pesynbrare BBIMOTHEHHBIX HMCCIEAOBAHUN OBLUTM TMOMYYEHBI CIIEIYIONINE
BBIBO/IbI:

1. Tloka3zaHo, uTO B TeueHHME XX BEKAa B PETMOHE MMEIU MECTO HECKOJIbKO
CTATUCTUYECKU 3HAYMMBIX KJIMMATHUYECKUX KOJICOAHUN TemIepaTypbl U KOJIUYe-
CTBa OCaJKOB. B quHaMuKe 0CaJKOB CaMbIM 3HAUYUTEIbHBIM IO aMILTUTYAE ObLI
X POCT B caMOM Hadaje XX BeKa, YCIOBUS U 00pa3oBaHUSI KOTOPOTO B padoTe
paccmotpensl. [Tociie 1980 r. KOIMYECTBO OCaAKOB B PETMOHE BO3pPACTAIO B OC-
HOBHOM 3a CYET 3UMHUX. KimMarnueckoe yBeIUYEHUE JIETHUX OCAJKOB HAXOJH-
nock B npenaenax 2-30 mm. Poct konunuectBa ocankoB nociie 2000 r. mpoucxoauT
Ha (hOHE KIMMATUYECKOTO TTOHKEHUS TEMITEPATyPHI.

2. H3ydeHa auHaAMUKa KOJIMYECTBA OCAIKOB BO B3aMMOCBSI3H C MaKpOIUP-
KYJSILIMOHHBIMM MpolieccamMu. B mepuos yBelIn4eHUs TOBTOPSIEMOCTH MaKpOIIpPO-
nieccoB (opmer 11 u ymensmenue — dopmer C (1981 2008 rr.) ormewancs pocT
KOJIMYECTBA OCAJIKOB B TEIUIBIA U XOJIOJIHBIN MEepUObl. 3HaUUMbIe K03 uIneH-
Thl KOPPEJSIUU MEXAy aHoManusMu ocankoB u uHjaekcamMu NOA BbIsSBICHBI
JUIIG JUISI OTAEIBHBIX MecsieB. Hawnbonbiiee Bausaue mHmekchl NOA mmerorT
MecTto 3uMoi. [Ipu aHanmM3e CHHONTHUYECKUX YCIOBUW BBIAEIEHO IIECTh THUIIOB
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IIPOLIECCOB, MTPU KOTOPBIX UMEKOT MECTO 3HAYUTENbHbIE JUBHU. Yalle BCEro oHU
CBSA3aHBI C MPOXOXKJICHUEM XOJIOAHBIX PPOHTOB (78 %) mpu 3anmagHBIX U CEBEPO-
3amajiHbIX BTOPXKECHUAX U pexe (22 %) — ¢ BHyTPUMACCOBBIMH MPOLIECCAMH.

3. CymmapHbIi BKJIaJ aHHOHOB, CIIOCOOCTBYIOIIMX 3aKHCIEHHUIO, OJIM30K K
50 %. M3 kaTMOHOB, HEUTPAIM3YIONIUX BIUSHHUE CYJb(ATOB U HUTPATOB, MIPEOO-
JaJaoIMMU ABIAIOTCS Ca®* U Nat, u oHu cocTaBisiioT 10 60 % BceX KaTHOHOB.
HecmoTpst Ha nipeBbIlIEHWE B CPEAHEM 3a TOJl KATUOHOB HaJl aHUOHAMU B BEreTa-
IIMOHHBIN MEPUO, YUCIO MECALEB, KOTJa KUCIOTOOOpa3yIolue aHnOHbBI MPeoo-
JafaroT HaJl HEUTPAJIbHBIMU @HHOHAMM, KakK JBa K OTHOMY. Y CIIOBHUS JJIs BO3JEH-
CTBHUS Ha PaCTUTEIBHOCTD U TOCTENEHHOE 3aKUCIEHUE TTOUYBBI UMEIOTCSL.

Koppensuun Mexay AMHAMUKON 3aKUCISAIOIIMX aHHMOHOB M BenuyuHOW pH
JUIS. TAHHOTO peruoHa He 0OHapy»KEeHO, XOTS Takasi CBsA3b, 0€3yCIOBHO, CYLIECTBY-
eT. B Hacrosiee BpeMsi MPU3HAKOB, CIIOCOOCTBYIOIIMX 3aKUCICHHUIO MOYBBI, HE
00Hapy>XeHO, XOTs MPEeapacoOKEHHOCTh UMEET MECTO, OCOOCHHO B BereTallu-
OHHBIN nepuoa. [IoHMKEeHHbBIE CpelHHE MECSYHbIE BeJIMYMHbI PH B BereraunoH-
HBI TMEepHUoJ] YKa3bIBalOT Ha BO3MOXHOCTb MPSIMOTO OTPULATEIBHOTO BO3/EH-
CTBUS, HA PACTUTEIBHOCTD IIPU OTAEIIBHBIX JTOKISX.

B CeBepnom Kazaxctane oOHapyxeHa 3aBUCUMOCTb MEXIY KOJUYECTBOM
0CaJIKOB U YpOKaltHOCThI0. YeM OoJibllie BbINAAAET OCAJKOB B MEPHOJ BBIXOJA B
TpyOKY-LIBETEHHE, TEM BBIIIE YPOKAUHOCTb.

AHTpOINOreHHbIe BEIOPOCHI, COJIEPKALIUECS B OCAJIKAX, B OTJCIIBHBIX CIIydasix
MOT'YT OKa3aTh Pa30BO€ OTPULIATENIBHOE BO3ICHCTBUE HA PACTUTEIBHOCTD U MOYBHI,
OJIHaKO, B IIEJIOM YCJIOBHSI JUIs 3aKUCJICHUS IIOYB B PETHOHE HE HAOJII01aeTCA.

4. TlocTpoeHHBIN clieHapuil U3MEHEHMs KJiIMMaTa MOKa3bIBaeT, YTO TeMIle-
paTypa B peruoHe B ONmxkaiiive necaTuieTus: OyJaeT MOHWKAThC, TPUMEPHO Ha
2°C x 2050 r. B x0/1€ 0CaJIKOB KIIMMATHYECKUI MAaKCHMYM OCAJIKOB UMEET MECTO
B HACTOsIIIee BpeMs, a BTOPOM oxkuaaercs B Tpuauarsie roasl XXI| Beka ¢ MuHu-
MyMOM M€y HUMH B JBaaunaTbie roasl. OTKJIOHEHHS OT HOPMBI HE MPEBBICUT +
20 mm.

VcinoBuss I CEIbCKOXO3SMCTBEHHOM JIE€ATEIILHOCTH, CJIEIOBATEIbHO, B
ONMmkalme JecATUIETHS] HE MPETEepIUT CYLIECTBEHHBIX M3MEHEHHl. B To ke
BpeMsi BBUIY OOJBIICH MEXIroJ0BOM M3MEHUMBOCTH OCAJKOB aJlallTallMOHHBIC
MEpPOIPUATHS B OTPACIIH K TAKUM KOJIEOAHUSIM HEOOXOIUMBI.

CIIUCOK OINYBJIMKOBAHHBIX PABOT
MO TEME JUCCEPTAIIUN
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XKekcenbaeBa Ammsa KaxubexoBHanbslH «TyHayk KazakcTaHIbiH BereTamusuibk
ME3TWIMHHUH JKaaH-4auyblHIAPbIHBIH PEKUMUHUH T€03KOJOTUSIIBIK aCIEKTTEPU» aTTyy
temazaarsl 25.00.36 — I'eoskonorus agucTuru 60r0HYa reorpadus WIMMICPUHUH KaHIH-
JaThl OKyMYILITYYJIYK JapakacblH U3JICHUN allyy YUYH >Ka3blUIraH IUCCePTAIUSChIHBIH

PE3IOMECHU

Tyiiynayy ce3gep: atMmocgepanblk *KaaH-4ayblHIAp, |YHAYKATIAHTUKAIBIK Tep-
MeJYY, aHTPOIOI€HIMK YbITBIHJBLIAP, TYIIYMAYYJIYK, TAPMOHUSUIBIK Tal00 (aHaIHU3),
KJIIUMATTBIK 00KOMOJI (ITPOTHO3).

M3unneenyn odbekTHcH: TyHayk KazakcTanablH BereTalMsuIbIK ME3THMIMHUH
KaaH-4aublHJAPbIHBIH PEKUMUHUH I€03KOJIOTUSIIBIK ACIIEKTTEPH.

HN3unneenyn makcartpl: /{uccepranysiiblk MIITHH MAaKCaThl - BEreTalUsJIBIK ME3-
TWIJIE JKaaH-yaublHAAP/IbIH peKUMUH 0aanoo skaHa Tynayk Kasakcranmarel KyTynayIn skaT-
KaH KJIMMATTBIK e3repyyJjepre OaiIaHbINTYy, ailMaKkTarbl albUI-yapOaliblk MaJaHui
OCYMAYKTOPIY, OUpUHYN Ke3eKTe — Oyynaiibl, TYPyKTYY OHIYPYYHY KaMChI3 KbUTyy Mak-
caThlHJA aJaNTalUsUIbIK HILI-YapaiapAblH HETM3H KaTapbl I€03KOJIOTUSUIBIK aclEeKTTEpAU
Kaparl 4bIryy.

N3ungeenyn meroaaopy: baiikoo canyyHyH Oamtanksl MaTepraiaapsl 3aManOan
CTaTUCTUKAIBIK, KITUMATTHIK, @9POCUHONTUKAIIBIK METOAIOPAY (a0a-bIpallbIHBIH KEePAUK
KapTanapbl, OapUKaJbIK TONOTrpauUsSHbIH KapTauaphl), yOAKbIT KaTapiaapblH TapMOHUS-
JBIK TANA00 (aHATN3) METOJIOPYH dCKE allyy MEHEH jKaHa aTMOoC(hepaHbIH KaJIbl IHP-
KYJISIUSCBIHBIH TEPMENTYYIOPYHYH HETM3UHAE TaJaHTaH.

AJIBIHTAH SKbIMBIHTBIKTAPABIH WIMMHI KAHBIYBLUIABITBI AWMaKTarbl KEpAu
nmreryyre kapara TyHayk KaszakcrannablH aiiMarel Y4YH KIMMATThIH ©3Tepyy jKaHa
AHTPOMOTEHNK TAaaCHUPJIEPAUH IIAPTTAPBIH/IA TOMOHKYJIOD OUPUHYU IHCOJIYy AHBIKTAJ-
raHAbITbIH/A JKATAT:

e ajimakTarbl XX KbUIBIMJBIH apalbIlbIHAATbl jKaaH-4yaublHAAPJbIH KOJIOMYHYH
KJIMMATTBIK TEPMEIIYYIOPYHYH JUHAMHUKACHI aHBIKTAJIraH. AHBIH HaTbIMKackiHAa, 1980-
JKbUIJIaH TapThINl ailMAKTarbl KaaH-4aublHIAPAbIH KOJIOMY alpbIKya KbIIIbIHIAThI KaaH-
YaubIHAAPbIH 3ce0MHEH OCKOHAYTY aHbIKTaNraH. JKail Me3rniuHIeryu kxaaH-4aubHaap-
JIBIH KJIMMATTHIK KeOeiyycy 2-30MM ueKTepuHIe OPYH ajraH;

e ’KaaH-yauybIHIAP]bIH aHOMaHsIapbl MeHeH NOA HHJEeKCTepUHUH OPTOCYHIArbl
KOPPETSUUSIIBIK TaNA00 (aHamu3) KYPTrY3YJIreH, ONIOHIOW 3J€ HpU KaaH-daybIHIAP
OOJNITOH ydypJarsl CHHONTUKAJIBIK MPOLIECCTEPN TUITEIITUPYY KYpry3yiareH. Harbrii-
xkaga NOA HMHIEKCTEpUHUH 3H HUpPU TAACHPU KbIII ME3TWIMHIE CE3WITCHIUTH; UPHU
YKaaH-4aublHIAp KOIl ydypja OaTblll KaHa TYHAYK-OaThIITaH Oachlll KUPreH My3[daK
(GPOHTTOPAYH KYPYLIYHI® OallKaaraHbIrbl AaHBIKTAJTAH;

® JEKaJaJIbIK KaaH-4ayblHAAPJbIH CTATUCTUKAJIBIK MYHO3/16MeJIepy TaJlJlaHraH,
YKAaH-4auyblH/IAp/AblH CTAaTUCTUKAJIBIK MYHO3/16MOJIOPYHYH 3H HpPU SKCTPEMYMJIApbl
Koxkmeray paifonyHna OaiikanraHabIrbl aHBIKTAITaH, aHbl y3aK MOOHOTTYY IpPOTHO3-
JI00J10 IajanaHyyra MyMKYH;

e ’KaaH-yaybIHJAPJbIH KypaMbIH/Ia KAMTBUITAH aHTPONOTE€HANK YbITbIHbLIAPAbIH
Taacupu OaanaHraH, OyJaroody 3aTTapIblH MEHWKHMHIUKTHH OONyIITYpYJIYIIYHYH KapTa-
Chl KypyJIIaH »KaHa TOIYpPAKThIH KbIYKBUIAAHBIIIBI YUYH IIapTTap aiMakra OalikanoOa-
TaH/IbITbl aHBIKTAJITaH;

® KJIMMATThIH ©3T6PYLIYHYH CLIEHApUIU TY3YJIIeH ’kaHa aliMaKTarel Temneparypa
2050-pu1ra Kapara 6oimkon MeneH 2°C TemeHeuT. YKaaH-dyauslHaapAbIH KYPYIIYHIO
KJIMMATTBIK MUHUMYM a3bIpKbl yuypZla ©KYM CYpPYYZAe, all 3MU 3KkuH4ucH Oosico XXI
KbUIBIMJIBIH OTY3yHYY KBUIJAPBIHIa MHUHMMYMY KbIMBIPMaHUbl JKbUIAApbIHIA KYTY-
nyyae. Hopmanan o6odononyy =+ 20 MM ammaur.

Konoonyy aiimazel: N3Un©0HYH KbIMBIHTBIKTAPbl alMaKTarbl kaaH-4auyblHAApAbl
00>XOMOJIZI00 KaHa albUI-4apOaNblK MaJaHUN 6CYMIYKTOPAYH TYHIYMAYYJIYTYHYH KO-
ropyJiatyy METOJJIOPYH HILUTEI YbITYY YUYH HETH3 KaTapbl, OLIOHJO0M 3Ji€ arpOKJINMaT-
TBIK IIPOTHO3/100 YYYH Ja KbI3MaT KbUIaT.



PE3IOME
KaHauaarckoi nuccepranuu ’KekcenbvaeBoit Anun KaxubekoBHbl Ha Temy: «I'eodko-
JIOTMYECKHUE ACTIEKThI PeKMMa OCaJKOB BereTallnoHHoro nepuojaa CesepHoro Kazaxcra-
Ha» Ha COMCKAaHHME YUYCHOM CTETNICHW KaHAMJaTa reorpaguiecKux HayK IO CIEIHaIbHO-
ctu 25.00.36 — I'eoskoiorus

KuroueBbie ciioBa: atmocdepHnbie ocanku, CeBepoaTiiaHTUYeCKOe KojeOaHue, aH-
TPOIIOT€HHBIE BBIOPOCHI, YPOKAMHOCTh, TAPMOHWYECKUW aHANW3, KIUMATHYECKUI
MPOTHO3.

O0beKTOM HCCIIeI0BAHUSA ABJISIETCS . T€0IKOJIOTHYECKUE aCIIEKThl peXXUMa 0Ccajl-
KOB BeretaluoHHoro nepuonaa CesepHoro Kazaxcrana.

Heas ucciaenoBanus: llens auccepTanoHHOW pabOTHI - OIEHKA PEKHUMa aTMO-
cepHBIX 0CAZAKOB B BEre€TALMOHHBIN MEPUOJ U PACCMOTPEHUE TE€OIKOIOTUIECKHE ACTICK-
TOB, B CBSI3U C OXUJAAEMBIMHM KJIMMaTH4eCKMMH n3MeHeHusiMu B CeBepHoM Kazaxcrane,
KaK OCHOBY JIJISl a[aNTallHOHHBIX MEPONPHUAITUN C IEJIbI0 00ECTIEYeHUsI YCTOMYUBOTO MPO-
U3BOJICTBA CEJbCKOXO35ICTBEHHON NPOIYKIIMU B PETUOHE, B IEPBYIO OYEPE/Ib 3€pHA.

MeTtoabl uccienoBanus: [lepBuunbie CXOHBIE MaTepUaIbl HAOIIOICHUN aHATH-
3UPOBAIIMCH C UCIIOJIb30BAHUEM COBPEMEHHBIX CTATUCTUYECKUX, KIUMATHUYECKUX, a3pO-
CUHOIITHYECKUX METOJOB (MPH3EMHBIX KapT MOTObl, KapT O0apuueckoi tomorpadun),
METO/la TAPMOHMYECKOT0 aHaldn3a BPEMEHHBIX PSAJOB U HAa OCHOBE KoJieOaHUI oOIein
HUPKYJIALAA ATMOCQEPBI.

Hayunasi HOBM3HA MOJIyYeHHBIX Pe3yJbTATOB COCTOUT B TOM, UTO JIJIsi TEPPUTO-
puu CeBepHoro KazaxcraHa NpMMEHHUTENBHO K 3€MIIEJIEINIO B PETHOHE B YCIOBUSIX U3-
MEHEHHMS KJIMMAaTa U aHTPOIIOT€HHBIX BO3JECHCTBUI 6nepeuvle:

e ompejelieHa JWHAMUKAa KIMMaTHYECKUX KoJieOaHUM KOJMYeCcTBa OCaJKOB B
TedyeHMe XX BeKa B peruoHe. B pesynbrare yero BbISIBIEHO, 4TO HauumHasg ¢ 1980 r.
KOJIMYECTBO OCAJIKOB B PETrMOHE BO3pAcTajO0 B OCHOBHOM 3a CYET 3MMHHUX OCAIKOB.
KimmaTtnueckoe yBenM4eHHe JIETHUX 0CaJKOB HAXOAWIOCH B npenenax 2—30 M.

® TIPOBEJCH KOPPEISIITUOHHBIN aHAIN3 MEXKTy aHOMAJIUsIMU OCaJIKOB U WHIEKCAaMHU
NOA, a taxxe mpoBeJeHa TUIMHU3ALMs CUHONTHYECKUX MPOIIECCOB, NMPU 3HAYUTEITHHBIX
ocaigkax. B pesynbrare BbISBIEHO, 4YTO HaubOombiiee BiausHue uHAEKCOB NOA
OIIlyIIAeTCs 3WMMOI; 3HAUMTEIbHBIE OCAJKU Yalle HaOJIONAIOTCS TPHU MPOXOKIACHUU
XOJIOTHBIX (DPOHTOB 3amMaHBIX U CEBEPHO-3aMaHBIX BTOPIKECHUIA.

® [IPOAHAIM3UPOBAHBI CTATHCTUYECKHWE XAPAKTEPUCTUKU JAEKAIHBIX OCAIKOB,
YCTAHOBJIEHO, YTO HAWOOJIBIIINE SKCTPEMYMBbI CTATUCTUYECKUX XAPAKTEPUCTUK OCAIKOB
HaOmonaTcst B paiioHe Kokieray, 4To HpeICTaBIsSETCS BO3MOXHBIM HCIOJIB30BaTh
IpU AOJITOCPOYHOM MPOrHO3UPOBAHUMU.

® OIICHEGHO BIIMSHUE AHTPOMOTEHHBIX BBIOPOCOB, COJAEpPKAIIMECS B OCaJKax,
MOCTPOEHBI KapThl MPOCTPAHCTBEHHOTO pACHpPEEICHUS 3arpsA3HSIONIUX BEIIECTB H
MOJIy4€HO, YTO B PErHOHE yCIIOBUS /IS 3aKUCIICHUS TIOYB HE HaOII01aeTCsl.

® [IOCTPOEH CLEHAapui HM3MEHEHMs KJIMMaTa W BBISIBJICHO, 4YTO TeMmIepaTrypa B
perrione Oymer moHmkarbess kK 2050 romy mpumepno Ha 2 °C. B Xome ocaakos
KJIIMMATUYECKUH MAaKCUMYM HMEET MECTO B HACTOAILEE BPEMS, a BTOPOIl U OKUJIAETCS B
Tpuanareie roapl XX| Beka ¢ MUHUMYMOM B JIBaJllaThie TO/bl. OTKIOHEHUS! OT HOPMBI
HE MPEBBICAT + 20 MM.

OobaacTb npuMeHeHusi: Pe3ynbTaThl UCCIEIOBaHUS MOTYT CIIYKUTh OCHOBOW JJISI
pa3paboTKu METOJOB TPOTHO3a OCAIKOB M YPOKAMHOCTU CEIbCKOXO3SAMCTBEHHBIX
KYJbTYp B PETUOHE, a TAKXKE€ MPHU arpOKIMMATHUYECKOM ITPOTrHO3UPOBAHUH.



SUMMARY
the master's thesis of Zheksenbayeva Aliya Kazhibekovna on a subject: "Geoe-
cological aspects of the mode of precipitation of the vegetative period Northern
Kazakhstan" for a degree of the candidate of geographical sciences in the special-
ty 25.00.36 — Geoecology

Keywords: atmospheric precipitation, North Atlantic fluctuation, anthro-
pogenous emissions, productivity, Fourier analysis, climatic forecast.

Object of a research is: geoecological aspects of the mode of rainfall of the
vegetative period of Northern Kazakhstan.

Research objective: The purpose of dissertation work - assessment of the
mode of an atmospheric precipitation during the vegetative period and considera-
tion geoecological aspects, in connection with the expected climatic changes in
Northern Kazakhstan, as a basis for adaptation actions for the purpose of ensuring
steady production of agricultural production in the region, first of all grains.

Research techniques: Primary starting materials of observations were ana-
lyzed with use of the modern statistical, climatic, the aerosinop-ticheskikh of
methods (ground weather maps, cards of the baric topography), a method of a
Fourier analysis of time series and on the basis of fluctuations of the common cir-
culation of the atmosphere.

Scientific novelty of the received results consists that for the territory of
Northern Kazakhstan in relation to agriculture in the region in the conditions of
climate change and anthropogenous influences for the first time:

e dynamics of climatic fluctuations of an amount of precipitation during the XX
century in the region is defined. Therefore it is revealed that since 1980 the amount of
precipitation in the region increased in the basic at the expense of winter rainfall.
Climatic increase in summer rainfall was in limits of 2-30 mm;

e correlation analysis between anomalies of rainfall and the NOA indexes is
carried out, and also typification of synoptic processes is carried out, at the considerable
settlings. It is as a result revealed that the greatest influence of the NOA indexes is felt in
the winter; the considerable settlings are more often observed when passing cold fronts
of the western and North western invasions;

o statistical characteristics of decade rainfall are analysed, it is established that the
greatest extrema of statistical characteristics of rainfall are observed near Kokshetau that
it is obviously possible to use at long-term prediction;

e influence of anthropogenous emissions, contained in settlings is estimated, cards
of a spatial distribution of pollutants are constructed and it is received that in the region
of a condition for acidulation of soils is not observed,;

e the scenario of climate change is constructed and it is revealed that temperature
in the region will go down by 2050 approximately on 2 ° C. During rainfall the
climatic maximum takes place now, and the second also is expected in the thirties
the XXI centuries with a minimum in the twenties. Aberrations will not exceed +
20 mm.

Range of application: Results of a research can form a basis for development
of methods of the forecast of rainfall and productivity of crops in the region, and
also at agroclimatic prediction.
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