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TOBbIJI O3EHI AFBIHBIHBIH KbIJI IINTHAEI'T TAPAJTYBIHA
AHTPOIIOTEHAIK 9CEPII BAFAJIAY

C.K. AxmetoB r.r.kx., M.T. ToxrapoBa*

JLH. I'vmunes amvinoaswt Eypaszus ¥immeix yrusepcumemi, Acmana, Kazaxcman

E-mail: makowtalgatkizi@gmail.com

Maxkanana ToObuT ©3€HIHIH Cy pecypcTapblH IIapyambUIblK KaKETTUTIKTEpre naiaanaHy
xoHe cyabl aimy Typaisl manemertep 2000...2021 xpuigap apaliblFbl AepeKTepl Tal aHFaH.
[lapyambiibik ocepaid ToObUT ©3€HIHIH KBUIBIK aFbIHBIHA YKOHE JKbUI 1MIUTK aFbIHBIHA
ocepiH Oaranay MakcarblHIa OyKin Oakpuiay ke3eHi Taburu kezeHre (1938 xbuinan 1964
KbUTFa JIeHiH, sran KapaTtomap cy KoiiMachl caibIHFaHFa JIeiiH) skoHe 1965 xbpuinan 6acran
Oy3burraH keseHre OeiiHreH. KapacTwlpbulblll OThIpFaH Ke3eHae ToObLI ©3eHiHIH opTa-
I1a JKBUIIBIK Cy pecypcTapbl, COHJai-aK ©3¢HHIH KOKTEMI1 arblHbl TAOMFU CyMEH Callbl-
CTBIPFaH/Ia a3aibll, a3 KOHE KY3 aljapbhlHJa ©3C€HJIEr] Cy arbIHbl apTKAaHbl aHBIKTAJI/BI.

Tyiiin ce31ep: ecenTik Ke3eH, JKbUIJIBIK aFbIH/IbI, XKBUTIIIUIIK aFbIH]IbI, HHTETPAJJIBIK KUCBIK, CTa-
TUCTUKAJIBIK CHUTIATTaMallap, MapyanbUIbIK 1C-OpEKET, Cy TYTBIHYIIBUIAP, Cy/bl aii1anany.

Kao6summanger: 28.04.2023
DOI: 10.54668/2789-6323-2023-109-2-6-16

KIPICIIE

Cy pecypcTapbiH Oaranay cy
iapyamibUIbIFbI OaccelHIHIH MaHBI3IbI
MIHAETTEP/IH oOipi OOJIBIII TaObLIABI.

CymapyambuiblK kyieciniH Herizi Kocranait
oOnbickiHAarbl  ToOBT ©3eHi amadbl  OOJBII
tabbianpl.  Cy  pecypcTapbl  DKOHOMHKa
MEH KOFaMfa ocep eTell, OWTKeHI opTypil
cajanap — aybul MIAPyalllbUIBIFBI, DHEPreTHuKa

JKOHE THUAPOIHEPreTHKa, KeMe KATbIHACHI,
JIEHCayJablK CaKTay, COHJAai-aKk KopIlaraH
opTa cyfa TIiKeJIel Toyenmal  pecypcTap.

KapacTpIppiiblll  OTBIpFaH  ajanTarbl

©3CHJIep MaHbIHAA MEMJIEKETTIK MaHbI3bl Oap
Kajanap, ay/laH OpTaJlbIKTapbl MEH KeNTereH
IIaFbIH €771l MEKeHJep OpHajackaH. MyHza
OONBICTBIH ~ OapiblK  ©OHEpPKICINTIK  KEIIeHI
KOHE  CyapMalbl JKepiep  IIOFbIPJIaHFaH.

AaMHBIH 1IapyallbUIbIK OpEeKeTI MeH
CY TYTBIHYIBIH apTyBIHbIH THIpOC(hEpaHbIH
KekelereH OeJlikTepiHe ocepl aWTapibIKTal.
Keiibip aynanmapnarbl Cy TYTBIHYABIH apTyblHA
OalIaHpICTBl Cy aliHaJBIMBIHBIH JKEKEeJIETeH
Oemikrepi (kep OeTi >KOHE JKep acThl CyJapbl)
CapKpUIbI, Oacka OemiKTepiHiH  (KYPJIBIK
OeTiHeH OynaHybl, aTMOc(epagarbl bUIFAJJIBIH

apTysl callapblHaH) KEpiCiHIIE yJeci apTyna,
Oyl ImapyamibUIbIK — TYPFBIIAH — KaparaHja
TUIMCi3. ©3€H aFbIHIBICHI — Cy AHAJIBIMBIHBIH
HETI3r1 KypayliblIapblHbIH Oipi. AFBIHIBIHBIH
0acTbl epeKIIeNiri — JKajmbl KIUMaTThIK,
METCOPOJIOTHSUIBIK  JKaFlaiiapra, COHJIAH-aK
[IapyallbUIbIK Taijanany  3aHIbUIBIKTapFra
OarpiHambl.  KimumarTelH  kahaHIOBIK — e3repy
yaepici  aymMakK  ©3€HIEPIHIH  aFbIHJBICHI
CHITaTTaMasapbIHa JKOHE KaJIITbI THIPOJIOT USITBIK
peXUMIHE MaHBI3IBI ©3TePICTEp EHTI3IN OTHIP.
CoHJIIBIKTaH, anaM3aTTblH  [IapyalllbUIbIK
OpeKeTTepi  MEH  KIMMATTBIH  ©3repyiHiH
ToObL1  ©3eHIHIH JKBUIIBIK aFbIHBIHA dcepi
AHBIKTAy MaHBI3IBI MIHIETTEPAIH Oipi OOJBIT
tabbutanbl (ConkoBa A.M. xoHe T.6., 2013).

3EPTTEY OBJIbBICHI

To6pn e3eni Kapa TeHi3 anabbiHa
xataapl, CaprkaH ayblJIbIHAH OHTYCTIK - OaThICKA
kapaii 10 kM OmnrycTik OpaniblH IIBIFBIC
cizemzaepineH 6acray ananbl, ToO0 KalachIHBIH
CONl KarajayblHaH Epric e3eHiHe Kbl
¥Y3eiHABIFE - 1591 kM, amaOTeiH aymaHbl-395
MBIH KM AmaOThIH ayMmarbl COJITYCTIKTCH
OHTYCTiKKe Kapaii 600 KM, ain IIBIFBICTAaH
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Oarbeicka Kapait 300 km. ToObLT ©3€HiHIH OacceliHi
Kocranaii oOnbICEIHBIH 13 OKIMIIUTIK aylaHbIH
TOJNBIFBIMEH  KaMTuabl. OONBIC  OpPTaNbIFBI
x)oHe OaccelfHzeri eH ipi Kana ToOblT e3eHiHIH
OoiibiHma opHamackaH Kocranaili Kanmachl.

Kocranait OOJIBICHIHBIH ayMarbl
BUTFANl  JKETKUTIKCI3 aliMakTa OpHAaJlaCKaH,
COHJIBIKTAH OHBIH IIEKapachIHAAFBl JKEp YCTI
CYNapbIHBIH ~ KOpPBI ~ CalBICTBIPMAJBl  TYpAE
a3. ANMaKTbIH TaOUFU  epeKIIeNiKTepiHe
KYPFaK KJIMMAaT, KOITEreH TYMUBIK ONBICTapbl
O6ap kxa3pIK penbed xaraapl. Keprimikri xep
YCTi aFbIHBl TEK Kap JKaMBUIFBICHIHBIH €py
Ke3eHiHne Kaneimracansl. Cy Kopel 2,9 kM>.
Xanmel cy KOpbIHAH K€p acTbl CyJapbIHbIH
kesneMi 425 MIH M®, e3eHjaepleri xep YcTi
arpIHIapbl — 1550 MitH M2, cy KoliManapbIHAAFbI
— 1500 mmu m°. Bacceiinge 5000-Han actam
kengep O6ap (Amutpuen K. xone T.6., 2000).

ToOb11 e3eHi anmabbl Kocranaii 00abICH
Cy MIapyallbUIBIK >KYWECIHIH Heri3i OoJbI
TaObIIaAbl. ©O3eH anaObIHAAFBl €NIi MEKEHIEP
MEH OHMIPICTIK  KOCIMOPBIHAAPABI ~ CyMEH
KamTamachl3 ety yurH Kazakcran mieringe
ToObLT ©3€HIH/IE KOTIKBIIBIK )KOHE MayChIMJIBIK
perrey TumiHAeri 7 Ccy KoiMa opekeT eTeml.
Omapnein  immiageri  eH  ipijgepi  JKoraprsl
ToGbi1 sxoHe Kapatomap cy Koiimanapsl.

KyMbICTBIH HET13T1 MAaKCarhbl:

ToObUT ©3€HI arblHBIHBIH  JKBUI  1IIIHJEr]

W mia M3
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TapajdyblHa aHTPOIOTEHMIK Jacepai Oaranay.

ToObL1 ©3CHIHIH HET13T1 cy
TYTBIHYIIBLIAP:  OHEPKACIN, KOMMYHAJJIbIK-
TYPMBICTBIK ~ [IAPYaIlbUIBIK ~ JKOHE  aybll

IapyalIbUIBIFbI, aybUIIIAPYAIIBUIBIK CY TYTHIHY,
cyapMaJibl €T1HIIUTIK k9He 0acKa KaXKeTTUIIKTED.

AFBIHJIBI IAMACHIH Oarajay YIIiH KoJiaa
HEFYpJIBIM y3aK OaKbUIaHFaH THUAPOJIOTHSIIBIK
Katap MamiMmerTepi O6omysl mapt. Ocbl ananta
rugposorusuibik 0exerrep 1931 xbutbl ToObLT
e3eni — Kocranaii kamacel MeH 1937 KbUIbI
ToGbi1 e3eni — Ipuimenka aybuibl OekeTi
amiplTFaH.  bakpimay — KarapiapelHOa  Y3iK-
Y3iK MoNlIMeTTep Kerl, Oenrici3 cebentepMeH
Keioip ’KbUlgapia, Hemece Cy Tacy, Oommaca
cy cabachlHa TYCKEH Ke3eHjaepiHnue Oakpuiay
KYpri3iIMereH Kardaijgap  OpbIH  ajFaH.

CVYIBbI AJIY )KOHE MAUJAJIAHY
TYPAJIBI MOJIIMETTEP

ToObL1 ©3eHHIH HerTi3ri cy Ke3zaepi 0eTki
aFbIHbI )KOHE OHBIH cajajapbl OOJBIN Ta0bLIa IbL.
XKep actel cymapbl HETi3iHEH XaJIBIKTHIH
TYPMBICTBIK JKOHE aybl3 Cy KakKeTTUIIKTepiH
KOHE 1IIiHapa OHEPKACINTIH KakKeTTUIIKTEpiH
eTeyre naiananpliansl. AFBIHIBI Cyaap Ka3ipri
YaKbITTa  DKOHOMHKAHBIH  KaXKETTUIIKTEpiH
KaHaraTTaHJBIPyFa iC JKY31HIE TapThUIMAMIbI.
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Kenpap

==@==DbapbIrbl Cy alIbIHIbI

[MaiinanaHpuFal cy OapibIFbl

==@==TaceIManay Ke3iHIeT] UIBIFBIHIAP

Cyp. 1. Tobwin 63eni baccetininoe2i cyovl Ay, NAUOALAHY HCIHE HCORANMY
2000...2021 snconc.
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1990...2004 >xpuliap apasbIFbIHIAFbI

ToObL1 ©3CHIHIH cy pecypcTapbiH
[IapyallbIbIK ~ KOKETTUIIKTEpre  maigaiaHy
TaJJaybl (Onpenenenne OCHOBHBIX
npooem..., 2023) KYPri3iuii. Ocwr
XKyMbIcTapasl  skanracTelpyna  2000...2021
KBUIIAP apalblFbiHAa ToObUT  ©3€HIHIH Ccy
pecypcTapblH  TaianaHybl  capanTalibl.

W miH M3
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Kazakcran PecmyOnmkacel Dxonmorust
KOHE TabWFU pecypcTap MHUHHUCTPIITiHIH
Cy pecypcraper  komurerinen 2000...2021
KBUIIAp  apalbIFbIHAAFel  TOOBUT  ©3€HIHIH
OacceiiHIHEeH Cy ally KeJileMi Typajbl JepeKTep
aJdbIHIbl.  AJIBIHFaH  JIepeKTepre  cyheHe
OTBIPHIN rpadukTep TYPFBI3BUIABI (cyperT 1...2).

YO X OO0 N OO NN

NN NNPO

DA A AT AT AR AR AR
Keunap

- ayBUI MIApyalIbUIBIFBIMEH jKa0abIKTay

—@— - mapyamsUIbIK
—®— - eHZIpicTIK

- TYpaKThI cyapy
+

- TOPaH-6a.TILIK nrapyaumblIbIFbI

Cyp.2. Dxonomuka cananapel 6otivinua 2000...2021 sxncvinoapea apuanear Toowln
63eHi bacceliHinoe wapyaublivblK Kajxcemmiiikmepi Yulin cy any.

bapneirsl cy anemran 2000 KbUIFBI
201 mmaa. M3, 2010 xburbl 168 MiH. M3,
2021 oxpuwrel 128 MuH. M Kypamnusl.

TaceiManyay  Ke3iHAEri  LIBIFBIHIAAD
2000 xpumrbl 141 mua. M3, 2010 sxbputEel 73
MiH. M°, 2021 xpuirsl 90 MaH. M?  Kypailnsl.

[Maifinananbuiran  cy Oapneirsl 2000
*KbUtFbl 17 miH. M, 2010 >xpureel 12 MIIH.
M’, 2021 okpuFbl 7 MIH. M?  Kypailnsl.

Cy any xenemi Oipmama >KOFapsl
KOPCETKIII KOpCeTil Typ: IIapyajblK IeH
eHIIpicTiK OoiibiHIIa. backa cananap MeH GanbIK
IapyallblUIBIFBIHAA ©3TePICTep >KOKTHIH KACHI.
Kasipri xarmaiina ToObin e3eHi OacceliHiHeT
HETI3r Cy TYTBIHYIIBIJIAphl ©HEPKICIN IEH
KOMMYHAaJIJIBIK IIapyalbUIbIK OOJIbIN TaOBIIa IbI.
ANJIaFbl yaKbITTaOHEPKICIT KAKETTUTIKTEP1 YLIIH
Cy aJly/bl YIFANTY jKOHE CyapMalibl alKanTap/bl
KaJmblHA KEeNTIpy eceOiHEeH Cy TYThIHYJBIH
JKaJIbl KOJIEMIH/IET1 ayblil IIapyallbUIbIFbIHBIH

3

yJiecin apTTBIPY XKocrnapianyaa.
OHuipicTik KaXeTTUTIKTepre cy
amy 2000 xpurrer 21,1 mmH. ™3, 2010

KbUTFbl 27 miH. M2, 2021 xbutebl 33,5 MIIH.
M?>  Kypaiasl, sFHEH 1,5 ecere keOeiireH.
OHuipic  KeleMiHIH ecyiHe  OaillaHBICTHI
KO3/Iep/IeH Cy allydbl apTThIpy >KOCHapiaHy/a.
[laypyalbuibIk KaKeTTUTIKTepiHe 2000
Kbutbl 45,2 muH. M3, 2010 sxpuibl 35,3 MIIH.
M3, 2021 oxpuiel 38,1 MaH. M® anbIHFaH.
Aybin IIapyallblIbIFBIMEH KaOabIKTay
KaXXeTTUTIKTepiHe 2008...2021 KBLIAP
apajibIiFbIiHIA cy any eceOi azaiiran. Cy any
OoiibiHIIa ckamnbel - Mamimertep  2000...2021
KBUIJIAp apalIbIFbl KECTe1e KopceTiireH (kecte 1).

2000 JKbLIIAH Oacrarl CyIbI
naiganany KOJIEMIH CaJIbICTBIPY
2021 KBLITBI KeJeciHi KepceTei:
- JKammer 2000 KBUIBI 3KOHOMHUKAHBIH
cajlajlapbiHia CyZbl nan1aiany 137
MIH. M?> kepcerce, ain 2021  KbUIBI
89 wmaH. M3-Ka asaiiraH, SFHH 5  ece.
- OHIIPICTIK 1,5 ece KeOeiireH;
- aybul IIapyamsulbiEbl 16,7 MaH. M-
ten 0,19 wmH. M3-re  nefliH  asaiirad.
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Kecre 1

Oxonomuka cananapsl 6orbraIIa 2000...2001 xpunapra apHaiaran ToObLT
©3€H1 aJladbIH/a IapyallIbUIbIK KaKETTUTIKTEP] YIIIH CYJbl ajly JepeKTepl

Ne DKOHOMMKAHbIH CaJlaJlapbl Kot

2000 2021
1 TYPMBICTBIK KOHE aybI3Cy 45,2 38,1
2 OHJTIPICTIK 21,1 33,5
3 TYPaKThI cyapy 13,1 17,4

4 JIUMaHbI Cyapy 40,2 0
5 aybUI MIAPYaIlbUIBIFBIMEH KaOIBIKTAY 16,7 0,19
6 TOFaH-0AJIBIK IIapyalIbLIbIFbI 1,13 0,43

Bapinbirs 137 89

3EPTTEY HOTH/KEJIEPI ) KOHE
TAJIKBLJIAY

Maxkanana ToObUT ©3eHl anadbl ©3€H-
nepine 3eprrey kyprizyne «Kasruapomery
PMK mekemeci xyprizreH Oakbuiay MOJIIMET-
tepiniH 2020 KkburFa JeHiHTI  OachUIbIMFA
MIBIKKAH MaTepHaIIaPhI KOJITaHBUIALI.

[Tapyambuiblk ocepain ToObLT ©3€HIHIH
arpIHbIHA OCepiH Oarajlay MakcaThIHIa OYKLI
OakpuIay Ke3eHi Taduru ke3eHre (1938 xpuiman
1964 xburra aeiiin, sran Kaparomap cy Kow-
Machl CaJibIHFaHFa JIeliH) jkoHe 1965 xpuiaH
Oactan Oy3bUIFaH Ke3eHre OemiHmi. AHajaor
e3eH periHae [puireHka aybutbl OCKETi ajbIH-

Kocranai, W

S

y=1,70x +0,10
R>=0,95

IbI, ce0e01 OalmaHbICTapIbIH KOPPEISALUS KO-
abpummentrepi 0,75-TeH KOFaphl EKEHAITIH
KepceTel JKOHE aJaMHBIH IapyallbUIbIK 1C
OPEKETI aFbIHBIFA TUT13€TIH 9CEP1 MAPABIMCHI3.

Korapeima artanran ydvackenep O0ii-
BIHIIIA JKBUIABIK JKOHE JKbUI IMIUIIK Cy aFbIH-
mapel  apachlHAa  OalJaHBIC  OPHATHUIJBI.

JKeuiaplk areiHabl OodbHINIA  TOOBLI
e3eHl — Kocranait kamacel MmeH ToOBIT ©3¢HI —
I'pumienka aywuibl OEKETI apachbIHAAFBI KOppe-
nsus kodgdunmenTi ecenrteninred. (cyper 3).

ToOnu1 03eH1 — KocTaHaii Kajaachkl OeKkeTi
KBUIJBIK aFbIH/BI OOMBIHINA ToyenaumK 1=0,95
KOppemsus Kod(pPuImeHTiMeH cunarTaiabl.
Perpeccus tenneyinig Typi: y = 1,70x + 0,10.

1.2 1.4
I'pumenka, W mipu.m?

Cyp.3. Toowin 63eni — Kocmanaii xanacol men Toowvin e3eni — I puwienka aywiivt
bexemi apacvbiHOa&bl HCblIObIK ARbIHObL APACLIHOAZbL DAUIAHBICYL.



Hay'lele cmamobu

To6wu1 63eH1 — KocTaHail Kajnackl MEH
ToObu1 e3eHi — ['puiieHka aybuibl 6exeri 00ii-
bIHILIA TAOWFU KE3EHJET1 JKbUI 1IIUTIK Cy aFbIH-
Jlapbl apachlHJarbl OalIaHBICTBl OpHATY YLIIH
TOPT Me3T1 aHbIKTa bl Keic Me3rul (X1, 1, I,
III a#inmap), kexrem mesrini (IV, V aiinap), xas
mesrii (VI, VII, VIII aiinap), ky3 mesrini (IX,
X, XI aitnap). Op me3ri1 OobIHIIA TaHJAIFaH
KE3€HJIep/Ierl Cy arblHBIHBIH OpTalla MoH-
Jiepl apacblHAarel OaillaHbICTap AHBIKTAJIbI.

ToO6smr  e3eni — Kocramaii  Ka-
Kocranaii, W
5 5ann.M3
y =1,69x + 0,07
R2=0,91

macel  Oexetri kpic wmesrum  (XII, I, I,
Il adimap)  Oaiimanbic ~ OOJIFAaH  JKOK.
Kexrem mesrim 6oiipiama ToOb1 e3eni — Ko-
cTaHail kasacel MeH ToObl1 ©3eH1 — [ pulienka
ayblIbl OEKEeT1 apachIHJAFbl KOpPPENsLus KO-
s¢¢punuenti ecenteninred (cyper 4). ToObua
e3eHl — Kocranait kamacel OEKeTi KOKTeM Me3-
rimi (IV, V aitnap). 6oiisiama Toyenaimk r=0,91
KOppemsiius Kod(pPuImeHTiMeH cunarTaiabl.
Perpeccust tenneyinig Typi: y = 1,69x + 0,07.

1.2 1.4

'pumienxa, W mipa.m?

Cyp.4. Tobwin 63eni — Kocmanaii xanacol men Tobwvin e3eni — I puwienka aywiivl
bexemi apacvinoaewt kokmem meszeini (IV, V atinap) apaceinoagel b6aiiiansicol.

Kocranait, W
MIpaM 3

0.09
0.08

y=2,31x+0,01 @

R*=0,80

0.07
0.06
0.05
0.04
0.03
0.02
0.01

0

0 0.005 0.01

0.015

0.02

0.025 0.03
I'pumenka, W mupm.m?

Cyp.5. Tobwin 63eni — Kocmanaii kanacol men Tobwvin e3eni — I puwienka aywiivl
bexemi apacvinoaew sncaz meseini (VI, VII, VIII aiinap) apaceinoazel 6aiiiansicyi.
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a3z mesrim 6oiibinma ToObul ©3eHi —
Kocranaii kanacel MeH ToObu1 ©3eH1 — pHiieHKa
aybUIbl OEKeT1 apachIHAAFbl KOppensuus Kodg-
¢unmenTi ecenteninrex (cyper 5). ToObL1 ©3€HI
— Kocranaii kanacer O0eketi ka3 mesriai (VI,
VII, VIII aitnap). GoiibHma Toyenaitik r=0,80
KOoppersiius KodPPUIUEHTIMEH CUMIaTTaIaibl.
Perpeccus tenneyinin typi: y = 2,31x + 0,01.

Ky3 wmesrimi OotibiHma ToObinm e3eHi

Kocranaii, W
O.OSMJ'Ile.Mz’
y=3,96x +0,01
0.07 R2 = 0’73

0.06
0.05
0.04
0.03
0.02
0.01

0
0 0.002 0.004 0.006

— Kocranaii kanacel Mmen ToObu1 e3eni —I'pu-
IIEHKa aybUIbl OEKeTl apachlHAarbl Koppe-
nsaus ko3 duimenti  ecenTenmiHreH  (cy-
per 6). Tobbur e3eni — Kocranaii kamacel
oekeri ky3 mesrim (IX, X, XI aimap). Ky3
Me3riii OoitpiHIma Toyenainik r=0,73 koppe-
nsust ko uIueHTiMeH cunarranaasl. Pe-
rpeccus TeHueyiHiH Typi: y = 3,96x + 0,01.

0.008 0.01 0.012 0.014
I'pumienka, W mipa.m 3

Cyp. 6. Toowin e3eni — Kocmanaui xanacet men Toowvin o3eni — I puwienxa ayviivl
bexemi apacvinoaewl Ky3 meseini (IX, X, XI aiinap) apacvinoazel 6Qtiausicsi.

Kecte 2

ToObLT ©3€eH1 amaObIHBIH JKBUIIBIK aFbIHIBICBIHBIH aHAJIOT-03€H JKOHE
Koppensaius KodpPUIUeHTI

O3eH — Oeker .
. Koppensauus Tipek (ananor) Oeket
TobbL1 6. - Perpeccus Tenneyi .
. K03 pUIMeHTI To6ww1 6. - ['pumenka a.
Kocranait .
Kebic Me3rimi y=0,13x + 0,01 0,60 Keic mesrimi
Koxrem Mme3rim y=1,69x + 0,07 0,91 KexTem mesrimi
JKas mesrini y=2,31x+0,01 0,80 2Kasz mesrim
Ky3 mesrimi y=3,96x + 0,01 0,73 Ky3 mesrimni
JKbUIABIK aFbIHIBI y=1,70x + 0,10 0,95 JKbUIABIK aFbIHIBI
ToObL1 e3eHl anabbiHblH  kbUI-  (URL:https://cyberleninka.ru/article/n/tobyl-
TIBIK aFbIH/IBI KaTapbIHBIH perpeccusi  zeni-k-ktemgi-a-yndysyna-antropogendik-
TeHJeyNepi, perpeccusi TeHIEYiHIH cu- zgeristerdi-serin-ba-alau) KapacTbIpbUIFaH.
narramasapbl, aHaJIor-o3eH JKOHIHET1 Ochl YKYMBICTAP/IbI KAJIFACTBIPY-

MOJIIMETTEP1 TOJIBIFBIMEH KeNTIPIITeH (KecTe 2).

1938-2012 xputmap apayibiFbl OOMBIH-
ma ToObUT e3eHI KOKTEeMI1 arbIHIbIChIHA aH-
TPOTOTEHIIK ©3repiCcTep/iH ocepiH Oaranay

na 1938-2021 »xpuimap apanbiFbiHaa ToOBLT
©3CH1 aFbIHBIHBIH JKbUI 1MIIHJIET TapalyblHa
AHTPONOTEHIIK 9cepAl Oaranay 3epTTeiHL.

11
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ToObUT ©3€HI — arbIHABICHI aJaMHBIH
HIapyalllblUIbIK 1C-OpeKeTTepl KeIleHIHIH Typii
(bakTOpIapBIHBIH BIKNATBIHA YIIBIPaFaH ©3€H
(MonnmaxmeroB M.M. xone 1.0., 2007, Charles
T. xoHe T.0., 1977). O3¢H anaObIHBIH aFbIH IBICHI
OoiibIHIna KoI1a 6ap Mamimertep 1938 xpuinan
2020 xpIIaap apaiblFblH KaMTUIBL. TOOBLT ©3.
— Kocranaii K. arsiHabLIaphl 1965 k. canplHFaH
Kaparomap cykoiiMachbIHBIH oCepiHEeH Oy3bIIFaH.
Coun cebenTeH Jie KOKTEMT'1 aFbIHbI CHITaTTaMa-
Japel TYPJIl Ke3€H YILiH — CyKOiMa caJlbIHFaHFa
neitin  (1938...1964 xk.) XKoHE CallbIHFaH-
HaH keiiiH (1965..2020 >xKk.) aHBIKTaJIFaH.
CyxkoiiManapJplH CallbIHYbl — aFbIHIBI Kada-
Thl [IaMachlHA AaWTApIBIKTAN BIKMAT eTel.

W, miapam 3
40

35
30
25
20
15
10

1938
1941
1944
1947
1950
1953
1956
1959
1962
1965
1968
1971

Kein

1974
1977
1980

AFBIHIIBIFA KYPri3iireH Oakbuiay Ka-
Tapbl FaHa Oap OONFaHHBIH ©31HIE TPaUKTIK
TOC1JT OOMBIHIIA - YKUBIHTHIK HUHTETPa KUCHIFBIH
TYPFbI3Yy AapKbUIbl AHTPOIOTEHJIIK ©3TepiCTiH
Oactanmy narachlH aHBIKTayFa JKOHE JKYBIKTAIl
aFbIHJIBIHBIH ©3Tepy IamMachliH Oarasayra Ooa-
1wl (bapucac A.1O. xone T.0., 1981). AFbIH/IBI
PEXKUMIHIH OY3bLUTY COT1 KUBIHTBIK MHTETPAJIIBIK
rpaduri O0IBIHIIA XKYBIKTAI AaHBIKTAIABL. Bi3aig
»karnaiiga ToObu1 e3eHi OobiHaarel KocTanait
KaJlachl TYCTaMAacChIHAAFbl aFbIH]IbI PEKUMIHIH
Oy3buTy coTi 1965 KputFa ColKec KeJim OThIP.

ToObn1 e3eHi — KocraHaii Kajacel Oe-
KeTl OOMBIHINA JKBULABIK AarbIHABI KUBIHTHIK
UHTErpajl KHUCBIFBI (CypeT 7) KOpCeTUIreH.

T O N OO N O NN WV
R0V 0NN OO O
[e)le e e o el el = ==l o]
o = = = AN AN AN AN AN AN

Cyp.7. Tobwin e3eni — Kocmanaii kanacetr 6exemi 60tbIHULA HCHLIOBIK ARbIHObL
HCUBIHMBIK, UHMESPATL KUCHLZDBL.

W, miapa.m?
35 -

30

25

20

15

10

5

0
NN W =TSN N oA
N en on F ST VDLV oV O O O >
R = = =N N = NIR= NI S~ i~ Yo NN
L B B B e B e e B B B B B B B |

Kein

i oo 0 WV — < IO n O
- 0 N © © O — — — —
(=)o) Ne o) R e A e I =R e R e R e R ]
— o = = AN

Cyp.8. Toowin e3eni — Kocmanati kanacol bexemi 6oublHUA KOKMeM Me32ii
(IV, V aiinap) srcuvlnmvix unmecpan KUCblebl.

12
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JKUBIHTBIK HHTETpajl KUCHIFBIH TYPFBI3Y
OapbICBIH/IA KaTap eKire OOJIHIeH, SSFHU HAKTHI
Oakputanran okeuigap 1938..1964 xbuimap
JKOHE ecenTeninreH xpuiaap 1965...2020 xbui-
Jap apaibiFbl. KapacThIpbUIBIT OTBIpFaH OeKeT-
te 1965 xpu1man Oacrar KUBIHTBHIK HHTETPaj
KHCBIKTAPBIHBIH OAFbITHI ©3repreH. SIFHu, agam-
HBIH [IapyallbUIBIK iC-OpPEKETIHIH OCHl ©3€H
aFbIH/IBICBIHA JKOHE aFbIH/Ibl KAJIBIITACTHIPY 30-
HACBhIHA THTI3ETIH dcepi MapAbIMABL. JKbUIIBIK
arbIH/IbI OOMBIHIIA €CENTEHI¢H )KbUIIap HAKTHI
KBUIIApFa KaparaHJa >KUBIHTBIK MHTETpall Ku-
CBIKTBIH OipIiama >KorapblIaFaHbIH OaiiKaiiMBbI3.
Haxkre! xbimap 29,6 Muipa. M3, aJ eCenTeNliHIeH

W, mipa.m 3
3 -

2.5
2

1.5

1932
1935
1938
1941
1944
1947
1950
1953
1956
1959
1962
1965
1968
1971

xbutmap 37,5 mupa. M? MOHIH KepCeTil Typ.
ToObLT ©3C¢HIHIH KBUTIIIUTIK aFBIHABICHI OOWBIH-
1112 )KUBIHTHIK MHTETPAJl KUCHIFbI TYPFBI3bUIFAH.
KpUTIUTIK  aFBIHIBICEIH TYPFBI3Y OapbICHIH-
na kexktem mesrini (IV, V aiimap), ka3 me3rini
(VI, VII, VIII aiinap), xy3 mesrim (IX, X, XI
almap) Tanjanbin anelHFaH (cyper 8,9,10)

Kekrem mesrim (IV, V aiinap) >xubIH-
TBIK HMHTErpajl KUCHIFbI OOWBIHINIA ecell-
TEJNIHIeH OKbUINAP HAKTBHl OKbULIApFa Ka-
paraHga OKUBIHTBIK HMHTETpajl  KUCHIKTHIH
Oipiama >KorapbUTaFaHbIH OaiikaiiMbi3. HakTe
xppmap 21,2 miapa. M3, anm  ecenTelliHreH
xbutmap 31,3 mupa. M® MOHIH KepceTinm Typ.

1974
1978
1982
1990
1995
1999
2002
2005
2008
2011
2014
2017
2020

Kein

Cyp. 9. Tobwin e3eni — Kocmanati kanacwl bexemi 6otivinwa scaz mezeini (VI, VII,
VIII aiinap) s'cublhmolx unmecpan KUCblebl.

2\;\7, MIPJ.M 3

2.5
2

1.5

1932
1935
1938
1941
1944
1947
1950
1953
1956
1959
1962
1965
1968
1971

Keon

1974
1978
1983
1988
1992
1999
2002
2005
2008
2011
2014
2017
2020

Cyp.10. Tobwin e3eni — Kocmanau Kanracel 6exkemi 6otiviHwa Ky3 meseini (1X, X, XI
aunap) AHCUbIHMbIK UHMESPAT KUCHISbI.
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Kaz wmesrimi (VI, VII, VIII aiinap)
JKUBIHTBIK WHTETPaJ KUCHIFBI OOMBIHINIA HAKTHI
KBUIIAD €CENTENIHIeH JKbUIJapra KaparaH-
Jla KUBIHTBIK HMHTErpaj KUCBIKTHIH OiprraMa
JKOFapbUIaraHblH OaiikaliMbi3. HakThl KbLI-
map 2,70 mupa. M3, am ecenTeNliHIeH JKbLI-
map 2,32 wmupa. M? MOHIH KepCeTilm  Typ.

Ky3 mesrim (IX, X, XI aiinap) >KubIH-
TBIK HWHTETPajl KHUCHIFI OOWBIHIIA HAKTHI
KBUIIAPD €CENTENIHIeH JKbUIJapra KaparaH-
Jla KUBIHTBIK HMHTErpaj KUCBIKTHIH Oiprrama
JKOFapbUIaraHblH OaiikaliMbi3. HakThl KbLI-
map 2,65 Mupa. M3, am eCenTeNiHIeH IKbLI-
map 2,22 wmupa. M? MOHIH KepCeTim  Typ.

KOPBITBIHBI

ToObUT ©3€HI — arbIHABICHI aJaMHBIH
HIapyalblUIbIK 1C-OpeKeTTepl KeIIeHiHiH Typii
(akTOpIAPBIHBIH BIKIAJIbIHA VIIBIPAFaH ©3CH.
O3eH analObIHBIH arbIHABICHI OOMBIHINA KOJIIA
6ap momimertep 1938 xbuiman 2020 xpuiaap
apaJibiFblH KaMTuibl. ToOblT 3. — Kocrtanait
K. arbiHAbUIapsel 1965 x. cansiaran Kaparo-
Map CyKOHMMAachIHbIH dcepiHeH Oy3butraH. Coin
ce0enTeH J¢ KOKTeMIl arblHIbl CUIIaTTaMaa-
pPBI TYpIi Ke3eH YIIiH — CyKOWMa CaJIbIHFaHFa
neiin  (1938...1964 xok.) KOHE CalIbIHFaH-
HaH keiiH (1965..2020 >xk.) aHBIKTaJIFaH.
CykonManapIblH CalblHYbl  aFbIHABl Kaba-
Thl LIaMacblHA aWTapJIbIKTAl bIKMAT ETel.

I'padukrik Tocim OOMBIHINA - KUBIHTHIK
WHTETPaJI KUCBIFBIH TYPFbI3Y apKbLIBI aHTPOIIO-
TeH/JIIK ©3TepiCTiH 0acTally JaTachlH aHBIKTayFa
JKOHE JKYBIKTAIl aFbIHIBIHBIH ©3repy IamMa-
ChIH Oaranayra Ooyiajgpl. AFBIHIBI PEKHMIHIH
Oy3bUTy COTi JKUBIHTBIK MHTETPAIBIK Tpadu-
ri OOWBIHIIA >KYBIKTAll AaHBIKTAIABL. bi3miH
karmaina ToObl1 e3eHi OolbiHaarel KocraHait
KaJIaChl TYCTaMAaCHIH/IAFbl aFbIHIbI PEKUMIHIH
Oy3buty coTi 1965 kbuTFa Colikec KeJim OTBIP.

JKUBIHTBIK MHTErpajd KUCHIFBIH TYPFbI-
3y OapbICBIHIA Karap eKire OeJiHTeH, SFHH
HaKThl OaxkputanFaH xpuiap 1938...1964 xbui-
Jap JKoHE ecemTerliHreH >kpupaap 1965...2020
KBUIAAP apaliblFbl. JKBUIIBIK aFbIHIBI OOMBIH-
[1a €CeNTEeIHIeH XBbUIAAp HAKTHl JKbUIAApFa
KaparaHJa >KUBIHTBIK HMHTETPAl KHCHIKTHIH
Oiprrama >KorapbUTaraHbIH OaikaimMb3. HakTs

Keopmap 29,6 MIpA. M®, am  ecenTelNliHIeH
xbutmap 37,5 mupa. M? MOHIH KepCeTil Typ.

ToObu1 ©3€HIHIH KBUIIMIIIK aFbIHIbI-
Chl OOWBIHIIA KHUBIHTBIK HWHTETPal KHCHIFBI
TYPFBI3bUIFaH. JKBUTIIIUTIK aFbIHIBICBIH TYPFbI-
3y OapeichiHga kekteM Mmesrimi (IV, V aiimap),
xa3 mesrim (VI, VII, VIII aiinap), xy3 me3rini
(IX, X, XI aiinap) Tannainsin ansirad. Kekrem
mesriui (IV, V aiinap) *UbIHTBIK UHTErpajl K-
CBHIFBI OOMBIHIIIA €CETITENIIHICH KbUIIAP HAKTHI
KBUIIApFa KaparaHa KUBIHTHIK WHTETPall Ku-
CBIKTBIH OipIIama >KorapbliaraHblH OalKalMBbI3.
Haxrs sxxpimap 21,2 muipa. M, aj ecentesinre
xburmap 31,3 mupa. M® MOHIH KepceTin Typ.
XKaz mesrini (VI, VII, VIII aitnap) >KUBIHTBIK
MHTETpaj KUCHIFbI OOWBIHINA HAKTHI JKBLIAAP
€CEeNTEeNIHIeH JKbUIAapFa KaparaHaa >KUBIHTHIK
MHTETpajl KHUCBIKTBIH OipInaMa >Korapbliara-
HBIH OalikaiiMbI3. Hakter xbuigap 2,70 mip.
M3, a;l ecenTeNiHreH >Xpuiaap 2,32 mupa. m?
MoHiH kepcetin Typ. Ky3 mesrim (IX, X, XI
aillap) JKUBIHTBIK MHTErpajl KHUCBIFbI OONBIH-
[Ia HAKTHl JKBUIJAp €CENTENIIHTeH XbUIIapFa
KaparaH/Ja >KUBIHTBIK WHTErpall KHUCBHIKTHIH
Oipiama >KorapbUIaFaHbIH OaiikaiiMbi3. HakTe
KpUpap 2,65 Mipa. M®, am  ecenTelliHIeH
Kbuimap 2,22 mupa. M? MOHIH KOpPCETIl Typ.
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2001-2012 gg.. Chast’ 1. Reki i kanaly. Chast’ 2.  Irtysh, Ishim, Tobol — Almaty, 2002-2014 gg.
Ozera i vodokhranilishcha. Vyp. 1. Bassein rek

OIIEHKA AHTPOIIOI'EHHOTI'O BJIMAAHUSA HA BHYTPUI'OJOBOI'O
PACITPEJEJEHUE CTOKA PEKH TOBOJI

C.K. AxmeroB k.r.H., M.T. ToxTapoBa*

Eepasuiickuti nayuonanvuwii ynueepcumem um. J1. H. I'vmuneea Acmana, Kazaxcman
E-mail: makowtalgatkizi@gmail.com

B crarbe mpoananusupoBaHbl JaHHBIE 00 MCIOJIB30BAaHUU BOJHBIX pecypcoB peku To-
001 B Ka3axCTaHCKOW 4acTH OaccedHa i HYXKJ XO3SHCTBEHHOTO KOMILIEKCa 3a Tie-
puoa 2000...2021 rr. OueHeHO BIUSHUE XO3SUCTBEHHOW JAESATEIbHOCTH Ha TOJI0BOM
CTOK M BHYTPHUT'OJIOBOE paclpe/ielieHHe BOAHBIX pecypcoB peku Tobon y r.Kocranait
Mo JaHHBIM TOCTa HaOmoneHWil y moc. [pumienko mocne crpoutenbctBa  Kapato-
mapckoro u Bepxue — Tobonbckoro Bopoxpanmwimiia 3a nepuoa ¢ 1965 nmo 2021 roasl.
VYcTaHOBIEHO, UYTO 3a paccMaTpUBaE€Mblii MEPUOJl CPEAHETOIOBBIE BOAHBIE peCyp-
cel peku To6oi, a Takke BECEHHUN CTOK PEKU CHU3WIHCH, & CTOK BOJBI B PEKE B JIET-
HUA M OCEHHUH NEepUOAbl MOBBICWIIMCH IO CPABHEHUIO C €CTECTBEHHBIM IEPUOAOM.

KiroueBbie cJioBa: pacyeTHbIN nepuo, 0 (0):10)71 CTOK, BHYTPHIO-
JOBOM CTOK, WHTETpanbHast KpHUBas, CTaTUCTUYECKUE XapaKTepUCTU-
KU, X031 CTBEHHAs JIESITEIbHOCTD, BOJIOTIOTPEOUTEINH, BOJIOTIOJIb30BAHHE.

ASSESSMENT OF THE ANTHROPOGENIC IMPACT ON THE INTRA-ANNUAL
DISTRIBUTION OF THE RUNOFF OF THE TOBOL RIVER

S.K. AKkhmetov Ph.D., M.T. Tokhtarova*

L. N. Gumilyov Eurasian National University Astana, Kazakhstan
E-mail: makowtalgatkizii@gmail.com

Thearticle considersthe use of the Tobol River waterresources in Kazakh partoftheriverbasin
for the needs of economic complex for the period from 2000 to 2021. The impact of economic
activity on the annual runoff and intra-annual flow distribution of the Tobol River near the
city of Kostanay for the period from 1965 to 2021 was assessed according to the data of the
observation station near the village Grishchenko after the construction of Karatomarsky and
Verkhne-Tobolsk water reservoirs. It has been found that during the period of consideration,
the average annual water resources of the Tobol River, as well as its spring runoff decreased,
and the river runoff in summer and autumn increased compared to the natural period.

Keywords: calculation period, annual runoff, intra-annual runoff, integral curve, statistical
characteristics, economic activity, water consumers, water use.

16



H(ly'lele cmambu

YIK 620.92 MPHTH 37.21.33

3ODPEKTUBHOE UCITOJIb30BAHUE AJTBTEPHATUBHOM SHEPT UM JIJIS
OCHAIIEHUS BOMCKOBBIX YUACTEN U OTIAJIEHHBIX
HACEJIEHHBIX ITYHKTOB
E.K. AmnasoexoB'* nokrop PhD, K. Tyreab6aeBa” kaumuaar Gu3nKo-MaTeMaTHIeCKUX HAyK

'Hayuonanvuwiil ynueepcumem oboponst umenu Ilepsoeo Ipesuoenma PK — Enbacul, . Acmana,
Pecnyonuxa Kazaxcman, E-mail: erkin-ak@mail.ru

2Boennwiii uncmumym Cyxonymmuwix eovck MO PK, e. Aimamei, Pecnyonuxa Kaszaxcman
E-mail: Gk0430@mail.ru

DHeprusi, KOTopas MoJy4yaeTcsl OT MPUPOJIBL: OT BETpa, COJMHIA, BOABI U T.J., ABJISIETCS Ha
CETOJIHS CaMbIM JICHIEBBIM BHJIOM PeCypca 1 SKOJIOTHYECKH YMCThIM. Kak mokasbiBaeT kapra
BETPOB, BETPOBOM noTteHuuan Kazaxcrana naeT HampaBieHUE MPOJBUTATh UCIIOIb30BAHHE
BO300HOBJISIEMBIX UCTOYHUKOB SHEPIrUU B KaU€CTBE BaKHOTO CPEACTBA JJISl PEIICHUS MPO-
6nem nedunuTa 31ekTpo’Heprun. Hayunast ctarbs HanmucaHa B paMKaxX BBITIOJTHEHUS Hay4-
HOTO IpoeKTa rpantoBoro GpuuancupoBanus Ha 2022...2024 roxst UPH Ne AP148039/0222
«HayuHo-TexHnueckoe 00OCHOBaHHE MapaMEeTPOB U Pa3pabOTKa BETPOIHEPreTUUECKON
YCTAaHOBKU Ui 3JIEKTPOIHEPreTHUecKoro obecreueHuss oobekToB Boopykennsix Cuil,
JpPYTUX BOMCK M BOMHCKHX (hopmupoBanuii Pecriybnuku Kazaxcran» (uccnenoBanue Qu-
HaHcupyercsi Komurerom Haykun MuHHCTEpCTBa HayKH M BbICIIEro oOpazoBaHus Pecry-
omuku Kaszaxcran). Craresi MOCBAIIEHAa U3YYEHHIO U HMCIIOJIb30BAaHUIO BETPOYCTAHOBOK C
pa3IMYHBIMU MapaMeTPaMU B 3aBUCHUMOCTH OT KIMMAaTHYECKHUX YCJIOBHMH, TAaKUX KaK CKO-
pOCTH BeTpa, INIOTHOCTH BO3/yXa, JaBJIEHUS BO3IyXa, TEMIEpaTypsl Bo3ayxa U T.a. [lo-
Jy4YEHHBIN pe3ysbTaT UCCIeOBAHUN HaleT MUPOKOe MPUMEHEHUE B MPOCKTUPOBAHUU U
MIPOU3BOJICTBE BETPOYCTAHOBOK B OTAAJICHHBIX HACEIECHHBIX ITYHKTAaX U BOMHCKUX YACTSX.

KiroueBbie ciioBa: SJICKTPOI3HEPTHA, BETPOIHCPICTUKA, CKOPOCTh BETPA, HAIIPABJICHUSA BETCP,
BO300HOBIIIEMast HCTOYHUK OHCPI'UH.

[punsro: 25.04.2023
DOI: 10.54668/2789-6323-2023-109-2-17-22

Ceronmust B Mupe ¢ OypHBIM pa3BUTHEM B  3JeKTpodHeprud. [losTomy  mocraBka
HAy4YHO-TEXHUYECKOTO  MpOrpecca  IVIABHOM AJIEKTPOIHEPIMHM B OTAAJIEHHBIE MOCEICHUS, B
npoOneMoil  sBigeTcs  AeUIMT OSHEPrUH. TOM YHCIE BOMHCKHE YacTH, MPOOIEMATHYHO.
KaszaxcTaH, KOTOpBI 3aHMMaeT MO IJIOLIAAH B cB3m ¢ 3THM, AN TOKPBITHS
9 MecTo B MHpe M UMEET HacelleHHEe OKOJOo JAeduuuTa AJIEKTPOIHEPTUH BO3HUKAET
19 MIWUIMOHOB 4YeNOBEK, TOXE KaK Jpyrue HeoOXOIMMOCTh HCKaTh HOBBIE nyTH
pa3BUTBIE CTPAaHbl YYBCTBYET HEJOCTaTOYHOE pEUIeHHE JaHHOM  mpoOneMbl.  XOpOLIMM
KOJIMYECTBO HJeKkTposHepruu. B Kazaxcrane, mnpuMepoM pemieHHs JaHHOW  TpOOIeMBI
KOTOpBIM UMeEEeT OOUIMPHYI0 TEPPUTOPHUIO, IN€ MOCIYKWJIO IpoBelaeHHe  MexTyHapoaHoH
HACEJICHHBIC MYHKTHI pa30pocaHbl Ha Oonbinve crernuanum3upoBanHol BeicTaBkn JKCIIO B
paccTossHusL Opyr OT Japyra ooOecmneuenue Acrtane B 2017 romy, rie IeMOHCTPUPOBAIUCH
DIEKTPOIHEPTUEH  KIIACCHUECKUM CIOCOOOM MHUPOBBIE JIOCTHIKCHHSI 3€JIEHONW DHEPreTHKH
TpeOyer OonpmMx (UHAHCOBBIX BIOXKeHWH. pa3BuThix cTpaH (bepmubekoB A.T. u gp.,
Amnanornynas  mpobnema  cymectByer B 2020). DKCIIO-2017 crana ¢pyHIaMEeHTOM s
o0ecrieYeHnn  DJIeKTPOIHEPrueil  BOEHHBIX OOMEHa MHUPOBBIMU JOCTIKEHHSIMH B cdepe
00BEKTOB. BonpmmHCcTBO BOMHCKHUX aJIbTEPHATUBHBIX HCTOUHUKOB YHEPTUH, KOTOPBIE
yacTel HaxXOJATCS BIAJIM OT HACEJIEHHBIX B IIOCJIEHUE IO/Ibl CTPEMUTEIBHO Pa3BUBAOTCS.
INYHKTOB M TOPOJOB M TaKXke HYKIAIOTCS
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JlanHOEe  WCCNeOBaHME  HAIPAaBJICHO
Ha HaxoxkaeHue dS(P(EeKTUBHBIX  CrOCOOOB
oOecriedeHns1 DJIEKTPOIHEPrUei OTHaNCHHBIX
HACENICHHBIX IIYHKTOB W BOMHCKHX YacTei.
B Hacrosiee Bpemsi CyIIECTBYET pa3JIMUHbIC
crocoObl  obecriedeHus:  IEKTPOIHEPTHUECH.
Hanpuwmep, KJIACCUYECKHE, BETPOBBIE,
COJIHEYHbIE U AaBTOHOMHBIE 3JIEKTPOCTAHIUH.
3amaya JaHHOTO WCCIIEAOBaHMS 3aKII0YaeTCs
B pa3paboTKe MareMaTH4ecKol  MOJAENH,
KOTOpast o0ecreynBaeT BbIOOP OMTUMAIBHOTO
BapuaHTa i O0ECIEUYEHHUs SJIEKTPOIHEprHen
B TIOJHOM OObEME OTJAJCHHBIX BOEHHBIX
O00BbEKTOB C MHMHUMAJIbHBIMU  3aTpaTaMH.

Jns UCCJICIOBAHUS obecrieueHue
SNEKTPOIHEPTUEH  OTAEIBHBIX IYHKTOB U
BOMHCKHX YacTel paCCMOTPUM BETPOYCTAHOBKH.

Jns onpezneneHus TMOTEHLMANa BETpa
HEOOXOIUMO H3YUHTh CcIenyromue (HakTopsl:
CKOpPOCTb,  HAampaBJeHHUE,  TOPHIBUCTOCTD,
POJIOKUTENLHOCTD, HOBTOPSIEMOCTbD,
yAeIbHAast MOIIIHOCTb, TNIOTHOCTb, aTMOC(EpHOE
JIaBIICHHE, BJIYKHOCTB, TemIeparypa.

Tepputopus Kazaxcrana mpocTtupaercs
or Antas ao VYpana. bonee 70% Kazaxcrana
3aHUMAIOT CTETIN U I CTBIHH, T71€ MHOTO COJTHIIA 1
BeTpa. 37eCh HAOMIOIAOTCS IOCTATOUHO CUITbHBIS
BO3yIIHbIEe TeueHusi. CpeHss CKOPOCTh BETpa
nocturaet 4+5 m/c u 310 HaOmomaeTcs Ha
50% Ttepputopun Kazaxcrana (KamumberoB
I'I1., ArarenpaueBa JI.JK, 2016). B cBsizu ¢
3TUM BO3HHMKAe€T HEOOXOOUMOCTh H3YUYECHHUs
NOTeHIIMajda BeTpa B perumoHax Kazaxcrana
JUIs  ONTHUMAJbHOTO  €r0  HCIHOJIb30BAHUS.

Paccmorpum nBa pernona Kasaxcrana:
Yuapan B XKerwicyckoit  obmactu  H
[Ipukacniuii B Manrucrayckoil ob6iactu JuIs
cpaBHEHHsI 3HEProd((PEeKTUBHOCTH HX BETpPa
ucnosb3oBaHue. CXOICTBOM JAaHHBIX PETHOHOB

BO3/lyXa M JIpyrue TapameTphl, BIHUSIOLINE
Ha CKOPOCTb M HANpaBJICHUE BETpPa CXOIHBI.
Kpome TOro, naHHble MECTHOCTH SIBIISIFOTCS
MPUTPAaHUYHBIMU 30HAMH, TJI€ PacIOIararoTcs
BOMHCKHME YaCTH U JAPYTHMe€ BOCHHbIE OOBEKTBHI.

B Vuapaie, rae cpenssist CKOpOCTb BETpa
oT 3 10 4,2 M/C pacnoNoKeHa BOMCKOBasl 4acTh
40398, a B Axray aucionupoBaHa Opurana
MOpPCKOHM 1eXoThl B/4 25744 m ckopocTh BeTpa
nocturaer 6,5 M/c (KoxkaxmeroB C.K., 2017).

OmHuM W3 TIABHBIX  IOKa3aTesei
3¢ (heKTUBHOCTH HCIIOJIb30BaHUS
BETPOYCTAaHOBKHU SBJISIETCSA MOIITHOCTh
BbIpAa0aTHIBAEMON  JIEKTPOIHEPTUH. Ona
3aBUCUT: OT CKOPOCTH BETpa, IUIOTHOCTH
BO3/lyXa, IUIOIIAAM OMETAaHHs BETPOKOJIEca.

Jlist pacuera MOIIIHOCTH
BbIpabaThIBaeMOH ANIEKTPOIHEPTUN
BETPOYCTAHOBKOM  HCIOJB3YEM  CIEAYIOLIYIO
dopmyny  (KoxaxmeroB  C.K.,  2017):

P =(pSv?)/2 1)
TAC Vo - CKOPOCTH BCTpa 0 BETPOKOJIECCA; P -

MacCoBasA IUUIOTHOCTH BO3JyXd; VL - CKOPOCTb
BCTpPA,; S - omeTaemas miIomaab BETPOKOJIICCOM.

Hust OTIpeIeIeHUs TUTOINAH

BETpOKOJIECA UCIIOJIb3yEM bopmyny

(Ay6axupos P.JI. U ap., 2016):
S= D4 )

rne D - nuamerp poropa.

Jlsi pacueTa MOIIHOCTH BETPOYCTaHOBKH
HCIIOJIb3YHOTCS cienyroluue JAHHBIE:
p=0,125 xkr/M?, t=15° C, D=106 cm, P =760mwm.
pr.ct.=101325 Ila (AmunsbexoB E.K., 2021).

Pacuer wmomrHOCTH, BBIpaOATHIBAEMOMN
UIEKTPOIHEPIUM BETPOyCTaHOBKOM B  Dopt-

ABISICTCS  Hamuuume BOJMHBIX  OacceitHoB, IlleBuenko (Ilpukacnme) B 3aBUCUMOCTH OT
IJe  IUIOTHOCTb,  BJIQXHOCTb,  JaBJIEHHWE HaNpaBICHUs BeTpa MOKa3aHo B Tabmuie 1.
Tabmuna 1
[TapameTpsl C CB B OB 1O 103 3 C3
CkopocTb BeTpav, M/ ¢ 54 7,8 6,0 8,5 4,1 6,4 6,5 7.9
MomHocTH BeTpoycTaHos- 7,9 24 10,8 30,7 34 13 14 25

ku P, Bm/uac
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Kak BunmHO 13 Tabmuipl 1 MakcuManbHas
MOIIHOCTh BETPOyCTaHOBKH paBHa 30,7 Bt/
yac W HaOMIONaeTcsi MpH  Oro-BOCTOYHOM
HaIpaBJICHUM BETPA CO CKOPOCTHIO paBHOU 8,5
M/c. MUHMMAaJIbHAsI MOIIIHOCTH BETPOYCTAaHOBKHU
paBHa 3,4 BT/4ac pu 10)kHOM HallpaBJIEHUH BETPa
CO CKOpOCTBIO paBHOU 4,1 M/c. 3aBHCHMOCTH

MOII[HOCTH BETPOYCTAHOBKU OT CKOPOCTH BETpa
ONpEJeIUM € TIOMOIIbIO  KOPPEJSIUOHHO-
PETreCCHOHHOTO aHaJIn3a YPaBHEHUSI PErpeccuu
u  wu3o0pazum ee rpaduuecku  (puc.l):

N=5,79-19.9 ©)

10 - N(BT1/4ac)

S [\ BN )
I

34 79 108 13

‘ ' V(wl)

14 24 25 30.7

Puc. 1. 3asucumocmo MOUWHOCMU JJIEKMPOIHEP2UU OM CKOpocmu eempd 6 Hpukacnuu.

Pazmax MOIIHOCTHM BETPOYCTaHOBKU B
3aBUCHMOCTH OT HAllPaBJICHUS BETPA COCTABIISIET
5,1 Bt/gyac, T0 ecTh caMbIMH ONTHMAJIBHBIMU

Pacuer MOIIHOCTH, BBIpa6aTBIBaeM0fI
QJICKTPOSHECPTHUU BeTpOYCTaHOBKOﬁ B anpane
}I(eTBICYCKOﬁ o0macTh B 3aBUCUMOCTH  OT

HallpaBJICHUAMU BC€Tpa  ABJISIFOTCA CCBCPO- HAIIPpABJICHUA BCTpa YKa3aHbI B Ta6fII/IHe 2.
BOCTOK, Oro-BOCTOK n CCBCpO-3alian.
Tabmura 2
ITapameTpsbl ‘ C ‘ CB ‘ B ‘ OB ‘ IO ‘ 103 ‘ 3 ‘ C3
CkopocTth BeTpa, U, m/c 2,4 2,8 4,2 3,0 2,9 4,2 4,2 3,3
MomiHOCTH BETPOYCTAHOB- 0,7 1.1 3,7 1,4 1,2 3,7 3,7 1,8
ku P, Bm/uac
4 N(BT1/4ac)
3.5
3
2.5
2
1.5
1
0.5
0

24 2.8 2.9

3 33 4w

Puc. 2. 3asucumocmu mowHocmu 91eKmposHep2uu om cKkopocmu eempa 6 Yuapaie.

N3 Tabmuipi2 MOXKHO CI€NIaTh BBIBOI, UTO
BbIpa0aTbiBaeMasi BETPOYCTaHOBKOM MOIIIHOCTh
AIIEKTPOIHEPTUH HMeeT MaKCHMaJIbHOE
3HaueHne 3,7 Br/uac, a mmHHUManbHOE 0,7

Bt/ wac, uto coctaBmsier pazmax 3,0 Brt/gac.
VYpaBHeHUe perpeccuun OIIMCBIBAIOIICE
3aBUCUMOCTh MOLIHOCTH OT CKOPOCTH BeTpa
Uit Ydapana uUMeeT  CIEAYIOIIHUA  BUA:
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(4)
N=1,6 9-3,3

3aBUCUMOCTD MOITHOCTH
BETPOYCTAaHOBKM OT CKOPOCTH BeTpa Jyid
VYuyapana wu3o0pa3um rpaduuecku (puc.2).

Cnegyer OTMETHUTh, 4YTO BETE€p B
VYyapae B HanpaBJIE€HUSIX BOCTOK, FOr0-3a1aj] v
3araji UMeIoT IPUMEPHO OJMHAKOBBIE CKOPOCTH
paBuble 4,2 wm/c. IloaTomy BeTpOyCTaHOBKY
MOKHO YCTAaHOBUTH B 3TUX HAlpaBICHUSX, TaK
KaK B JpyI'MX HalpaBICHUAX BblpabaThiBacMast
MOILIHOCTh HMMEET MMHHUMAJbHOE 3HauyeHHE,

KkoTopoe He mpeBbimaer 1,1 Bt/ugac.

Taknm oOpasom, pe3yJIBTaThI
HUCCiIeq0BaHud MMOKa3bIBaIoT, qTO
CpemHsis BbIpabaTeIBacMast MOIITHOCTh

BETPOYCTaHOBKOM B Yuapane JKersicyckoi
007aCTH HAMHOTO MEHBIE, YeM CPEIHSA
BbIpabaTbiBaeMass MOIMHOCTh B I[lpukacrnum
Manrucrayckuii obnactu. B cBs3u C¢ 3TUM
B BoriickoBor uactu 40398, wucnoiab3oBaHue
BETPOIJIEKTPOIHEPTUU HE s dexTuBHO.
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TaOurarTaH anbIHATHIH DHEPTUS: KEIJEH, KYHHEH, CyJlaH *oHe T.0. pecypcrapiblH €H
ap3aH Typi KOHE DKOJOTHSUIBIK Tasa. JKenm kaprachlHaH KepiHin TypraHmai, KazakcraH-
HBIH JKEJT OJICYeTl DJIEKTP SHEPTUSCHIHBIH TAMIIBUIBIFEI MOCEJICNIEPiH MISHIyIIH MaHbI3-
Il KYPaJbl PETIHIE KaHAPTHUIATBIH SHEPTHs KO3CPiH MaimaiaHyAbl BIHTAJIAHIBIPYFa
OarpiT Oepeni. Feumeivu makama )KTH Ne AP148039/0222 «Kazakcran PecmyOmukach
Kapyner Kymrepinin, 6acka ga ockepiepi MEH 9CKepH KYPajbIMIAPBIHBIH OOBEKTLIEPiH
AJIEKTP SHEPTreTUKACHIMEH KaMTaMmachl3 €Ty YIIH MapaMeTpIIepPAiH FHUIBIMHU-TEXHUKA-
JIBIK HETI37IeMeCi JKOHE JKeJ DHEPTeTHKAIBIK KOHIABIPFBICHIH d3ipiey» 2022...2024 xbui-
Jmapra apHaJFaH TPAHTTHIK KAPXKBUIAHABIPY FBUIBIMH JKOOACHIH OpBIHAAY IIEHOCPiH-
ne skapusutannbl (3eprreyai Kaszakcran PecmyOnmkacel FeutbiM jkoHE KOFapbl OuTiM
MUHUCTPIITIHIH FBUIBIM KOMUTETI Kap>KbUIaHIBIPAIbl). Makana KIMMATTBIK JKaFmaii-
Japra OallJIaHBICTBI OPTYPJII MapaMmeTpiiepi Oap kel KOHIBIPFBUIAPBIH 3€PTTEYTe KOHE
naijayianyra apHaJFaH, MBICAIBI, KEJI JKbUIIAMIIBIFBI, aya THIFBI3BIFEI, aya KBICHIMBI,
aya TeMIieparypachl koHe T.0. 3epTTey HOTIIKEC! IaFaiarbl el MEKSHIep MEH dCKe-
pu OGeiMiienepe *eJl KOHIBIPFbUIAPBIH jk00allay MEH OHJIIPY/Ie KeHIHEH KOJIaHbLIA b,

TyiiiH ce3aep: 3JEKTp SHEPTUSCHL, KeJl IHEPTETUKACHI, JKEJT KbIAAM/IBIFbI, XKeJl OarbITTaphl,
’KaHAPTHIJIATbIH SHEPTUs KO31.

EFFICIENT USE OF ALTERNATIVE ENERGY TO EQUIP MILITARY UNITS AND
REMOTE SETTLEMENTS

Ye. Adilbekov'* PhD, G. Tugelbaeva® candidate of physical and mathematical sciences

'National Defense University named after the First President of the Republic of Kazakhstan —
Elbasy, Astana city, Republic of Kazakhstan

E-mail: erkin-ak@mail.ru

2[nstitute of the Land Forces of the Ministry of Defense of the Republic of Kazakhstan, Almaty
city, Republic of Kazakhstan

E-mail: Gk0430@mail.ru

The energy that is obtained from nature: from wind, sun, water, etc., is by far the cheapest
type of resource and environmentally friendly. As the wind map shows, Kazakhstan’s
wind potential provides a direction to promote the use of renewable energy sources as
an important means to solve the problems of electricity shortage. The scientific article
was published as part of the implementation of the scientific project of grant funding
for 2022...2024 IRN Ne AP148039/0222 «Scientific and technical substantiation of the
parameters and development of a wind power plant for the electric power supply of the
objects of the Armed Forces, other troops and military formations of the Republic of
Kazakhstan» (the study is funded by the Science Committee of the Ministry of Science and
Higher Education of the Republic of Kazakhstan). The article is devoted to the study and use
of wind turbines with different parameters depending on climatic conditions, such as wind
speed, air density, air pressure, air temperature, etc. The result of the research will be widely
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used in the design and manufacture of wind turbines in remote settlements and military units.

Keywords: electricity, wind energy, wind speed, wind directions, renewable energy.
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902K 551.524.3 FTAMP 37.21.29

PEAHAJIN3 JIEPEKTEPI FOMBIHIIIA HHBEPCUS KABATBIH TAJIJIAY
MYMKIHAIKTEPI

M.M.Maxamb6eroBa*, H.H. AGaeB

«Kaseuopomemy PMK, Acmana x., Kazaxcman
E-mail: mahambetova_m@meteo.kz

AtMochepanarbl KbUTY HHBEPCUACHIHBIH Ka0aTTapblH 3ePTTEY 9PTYPIii aTMOC(epabIK Mpo-
[eCcTep/Ii TYCIHY/I€ )KOHE YKOJIOTHSUIBIK YKOHE METEOPOJIOTUSITBIK MOCEIIETIEP/I1 IIIETTY/Ie MAaHbI-
37161 pOJI aTKapaibl. by )KyMbIC a3pOJI0THsUIIBIK CTAaHIMSTIAPABIH IIEKTEYI1 KOJDKETIMALTITIHE
6anama perinne ERAS peananusi nepekrepin maiiganana OThIPHIN, TEPMUKAIBIK HHBEPCHUS
KabarTapblH Tanaay oyeyeTiH Oaranmayra apHamrad. 2012...2021 xpuigap apajiblFbIHAAFBI
ERAS peanamusi aepextepi MeH Kaparauabl a’posOTHSUIBIK CTAHIUSCHIHBIH PaJH030H-
IbLIAY IEPEKTEPl apKbLIbl €CENTENTeH NHBEPCUSIIAPAbIH CHUITaTTaMallapbl CaIbICTHIPBLIIBI.
Kanmer unaBepcusuiap kebOiHece kaHTap aiWbiHma (15...18 per) ke3mecedi, am Kek-
TEM MEH Ky3[€ HHBEpCHsUIapAblH opTama aiinblk cadbl 4...10 Kypaiael. JKaz-
na skep OeTiHAeri WHBEpCHsIap XUl Ke3lecell koHe MoHI 25-ke neitin sxereni. Tep-
MUKaJIbIK WHBEPCHUSUIAPJbIH KApKbIHABUIBIFEI -1 °C -9 °C apanbirblHIA ©3TEpe/i.
3eprrey HoTmwkenepi ERAS peananusiHeH anblHFaH JKOHE pajuo 30HATAY Je-
peKTepl apachlHAAFbl JKAaKbIH YKCACTBIKTApAbl KepceTTi. bynm peanamus nepek-
TEpiHIH TEPMISUIBIK WMHBEPCHsUIApAbl 3€pTTEyre KapaMAbUIbIFbIH Kepceredi. Ka-
CaJlbIHFAH KYMBIC aTMOC(epaHblH JAacCTaHybl, aya-pailblH OOJDKaMbl, ABUAIUSUIIBIK
METEOPOJIOTHS HKOHE KIMMATTBIK MOJIEIbIEP/Il 931pJiey cajlalapblH JaMBITYFa YIEC KOCAIbI.

Tyiiin ce3aep: unBepcus, armochepa, paguozona, ERAS peananus.

Kaoempanaer: 22.05.2023
DOI: 10.54668/2789-6323-2023-109-2-23-33

KIPICIIE KIIMMATOJIOTUSIHBIH MOCeNeNIepiH KapacThIpyFa,

aBHAlUAJIBIK METeopogorusaaa, JKOHC T.0.

Aya Temmeparypackl Tpomocdepana KemNTereH canajgapia KoljgaHyra  Oomajbl.
OMIKTIK OOMBIHIIIA TOMEHIEHII, O0ipak TepMHKalbIK WHBEPCHSUIAPABIH  KIMMATTBIK
KelOlp epekie Karfailliapia BepTHKaNbJl cumarramanapbl (maiga Oomybl, SKOHBLIYHI,

TEeMIIepaTypajiblK TPAJAUCHTTIH TaHOACHIHBIH
aybplCybl OpBIH ajajbl, OHbl WHBEPCHUS JEel
araiiMbI3. IHBepcusi KabaThIHBIHOCEPIHEH OET LI
O0ip aymakTa aya MacCachblHBIH TYPaKThUIBIFBI
Oaiikanaspl. JKakchl JaMbIFaH HHBEPCHUS TEKET 111
Kabar Ooapinl TaOBUTAABI, OJ KOHBEKTHUBTI
arplHJAPJBIH ~ JaMblyblHA ~ TOTEN  Oepeni.
TypakThUIbIFBl  ©T€ JKOFapbhl OOJIFaHABIKTaH
anmacy Kod(pPUIMeHT! KiIKeHTal, COHIBIKTaH
Ja MHBepcus KalaTbl apKbUIbl TYpOYyJIeHTTI
anmacy onciz Oomaner (Ilerepcon C., 1961).

Temmneparypaibik MHBEPCUsITIap/Ib
3epTTey KONTETeH FhUIBIMH KOHE KOJITaHOAJIbI
Mocenenepl  IIenryre Kol Oepefi, OHbI
3epTTel  OTBIPBINT  LIEKapaJblK  KaOaTTarbl
arMoc(epaHbIH MOJIENIH YITiIeyre, KYpbUIbIC

KapKBIHJBUIBIFBI, T.0.) aya paifblH Oospkaynaa
OopKaM  JIQNAITIH  apTTBIpPyFa KOMEKTECEeIl.

Comnpaii-ak, aTMocepaHbIH JIACTaHybIHA
MHBEpCHs KaOaTBIHBIH dCepl KOITEreH 3epTTey
*yMmbIcTapbiHaa nanenneHre (bepnsuag MLE.,
1985). MuBepcust KabaThl Ke3/1eCETiH KaF Iai bIH
61%-n1a nacrayuibl 3aTTap/blH KOHLIEHTPALUSICh
apTa/ibl, COHBIMEH KaTap, JIaCTayIllbl 3aTTap IbIH
KOFaphI KOHLIEHTPAIUSICHI MHBEPCUS
OaliKanmaThlH KYHJIEpI HHBEPCHSCHI3 KYHJIEpre
KaparaHga 3-5 ece xwui ke3zmeceni (Sluménena
H. B., Tonsseit A. 10., 2011). MnBepcusnapapiyg
CHUIaTTaMajapbl IaCTayIIbl 3aTTapAbIH CeiiTyiHe
KOJIAHCBhI3 METEOPOJIOTHSUIBIK  KaFJaiiap bl
Ookay OiCTepiH JalHAayna, COHJak-ak
aTMoc(epaHbIH JacTaHy AJICYEeTiH €CenTey YIIiH
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HETI3r1 KOpCEeTKIIITep pPEeTiHIe KOJJAaHBLIA b
(JI.®. Koznona, A.B. Xoxinoga, 2019, Kauazov
A.,AbayevN., TurashovS.,ZhambalinaF.,2021).

Kazakcran PecnyOnukachIHHBIH
TEPPUTOPHUSCHIHAA a3POJOTHUSAIBIK OaKbLIAyIIap
9 a’pOoJNOTHSIIBIK CTAHIMAIA TOYIIriHE €Ki per
(00 xome 12 OI'Y), xep Oerinen 30 KM KoHE

OZlaH JKOFapbhl OWIKTIKTEri arMoc(epaHbIH
Ka-kyHiH ~ Oakpliay — yIIiH — OKyprisiieni.
Kanmst anfaHja, a’pOJIOTHSITBIK

CTaHLMSIAP/BIH CHUPEK OpHaJacybIMEH Kartap,
paZnMo30HIBUIAY aKMapaTTapbIHBIH KeJecinei
KeMIIimiri  6ap: craHumusulapgarbl  Oapray
apaJbIFBIHAAFB]  Y3UTIC yakbIThl 12 cararThl
Kypaiabl, COHBIMEH Karap Keilip KyHaepi
TEXHUKAIBIK cebenrtepre OalllaHBICTBI  TEK
0ip FaHa PaMO30HITHIH YIIBIPBUTYbl MYMKIH.
SIFHU, WHBEPCHUSHBI 3€pTTEyre ©Te MaHbI3/bI
HIeKapajblK KabaTTarbl MOTIMETTEP TOJBIK EMEC
HeMece MyJjueM OonmMaybl MyMKiH. MyHpai
aKmapaTTblH OONybl MHBEPCHsS KabaTTapbhIHBIH
naiizia 00JIybl MEH XKONBLTY YaKbIThIH, KJIBIIITACY

Y3aKTBIFbIH, COHBIMEH KaTap WHBEPCUSHBIH
KaJIBIH/IbIFbI MeH KapKBIH/BUTBIFbIH
HAKTHl  aHbIKTayFa  MYMKIHZIK  Oepeni.

ABPONOTHITBIK CTaHLUSIAP/IbIH
KEHICTIKTIK  aKMaparThl KaMTaMacchl3 €Tyl

KETKUTIKCI3 OOMyBIMEH Karap, paaro30HIbLIAY
aKIapaTbIHBIH TOJBIK 00IMaybl aTMOC(hepaarsl
METEOPOJIOTUSUTBIK JIEMEHTTEP/IIH TapalyblH
3eprTeyre kenepri kentipedi. COHIBIKTaH na,
Ka3ipri TaHga KOCBIMINA aKmaparrap Ke3depiH
KOJIJaHAa  OTBIPBII  aTMOC(EpaHbIH  OpTYpIIi
KabaTTapplHa  Tajijgay  Jkacayra  OOJajbl.
KapacThIpbUIbIll OTBIPFaH KYMBICTA aJIJIbIHFBI
KaTapJbl aknapar ke3i perinne ERAS peananus
MOIMETTEpi  JKUBIHTBIFBl  TMalJaTaHBUI/IBL.

Peananus JepeKTep YKUBIHTBIFBI
aya-paiibl MEH KIUMATThl 3epTTey YIIiH €H
KUl  KOJNJAHBUIATBIH  TOPJIBI  JEPEKTEePAiH
6ipi Oombm  TaObumanel.  bipTexTimiri  MeH
YKOFaphbI KEHICTIKTIK JKOHE YaKbITTBIK
QXKBIPATHIMIBUTBIF BIHBIH apKachlHIA
(eHyenMereH OaxpUIayIapMEH CalIbICTBIPFaHIA)
peaHanu3 KIMMATTBIK MOJAENBACPAl Kypyla,
TOMBIPAK Cy OAJTaHCHIHBIH  DBOJIOIHUSICHIH
3eprreyne, Kayinrti KyObuTsicTapsl Oomkayaa
J)KOHe 0acka J1a KONTereH  KOJJaHOasIbl
MaKcaTTarbl KYMBICTapAbl JKYpridy  YIIiH

koiamaneiaael  (Mavromatis T, 2022).

Peananu3  akmapaTTapelH  KOJJAaHY
COHFBI KHMBIPMa KbUIJA KATThl JamyJa >XoHE
Je KojjaHbicta ainyaH Typuepi Oap (https:/
psl.noaa.gov; https://www.copernicus.
eu; https://jra.kishou.go.jp). Kazipri Tanna,
peaHanu3IepliH IOIHAE alAbIHFBl KaTapibl
6onbin Eypomanslk opra Mep3iMai aya-pailbiH
6omxay optaneiFreiiblH - (ECMWF)  ERAS
enimi cananansl (Hoffmann L. et al., 2019).

Ocpsl 3epTTey JKYMBICBIH/IA
KOJIJAaHBUIATBIH ~ peaHalu3 MOJENIH TaHzay
YILIiH KONTEreH FBUIBIMH AKYMBICTap
KapacThIPBLIIbI. Peananus JepeKTepiH
Oarasiay OOWBIHIIA FBUIBIMU KYMBICTAphl A3us
enyepaiH aykbIMbiHIA kypriziireH (Liangke
H. et al, 2022, Wang Y. et al, 2022, Nacar
S.,Kankal M. et al, 2022, Xu W. et al, 2022).

MERRA-2 xone ERAS5 peananus

MOTiMeTTepi OoMbIHIIIA KYpri3iiareH
3epTTeyaepae aya  TeMmIeparypackl  MeEH
KBICHIMHBIH aKMnapaTTapbIHbIH JTOIIIT]
OaramanraH. 3epTTey  HOTIKeciHae 609

METEOPOJIOTUSIIBIK ~ CTAHIUSUTAPAAH  aJIbIHFAH
HaKThl aKnaparmneH canbicTeipranga ERAS
xoHne MERRA-2 nepexrepi OOibIHIIA allbIHFaH
TeMIepaTypa MeH KbICBIMHBIH OPTaIlia KbUIIBIK
aybITKynapsl tuicinme 0,45 K xome -0,07
I'Tla xone 0,38 K xone -0,01 I'Tla kypansi.
3eprreymriniep ERAS peananusiHig monmiri
MERRA-2-re kaparaHga >KOFapbl EKEHJITiH
aran eTtkeH OomateiH (Liangke H. et al, 2022).

Keneci 3eprTey >KYMBICBIH/AA aJlJIBIHFbBI
Katapibl Oec peananu3 monenbaepi (ERAS,
JRAS55, MERRA2, HARv2, NCEP/CFSR)
QJBIHBIIN, KeJeciied HOTWXKeNep/i aram OTTi:
OapibIK peaHaan3 MOJCTBACPIHIH JIepeKTep
YKUBIHBI OPTY Pl MAyChIMIAPIaFbl TOPT PaAHALIHS
napaMeTpiHiH ©e3repy TEHACHIMSICHIH KepceTe
amanel.  KpicTa jkasFa KaparaHna peaHan3
MOJIeNbAEP1 JKOFapbl OHIMIUTIKKE Ue, )Ka3zaa Oyt
YKAMBLUIFBICBIHBIH YIKEH OONTybIHA OalIaHBICTHI
aKnaparTap/IbH camnachl HAaIlIapJIalIbl.
JlerenmeH, 6ec peaHaIn3 MOAEIbACPiHIH IITHEH
ERAS onmi e eH ken YCBIHBUIATBIH JIEPEKTEP
*KUHAFbI 00sbIT TaObUTabl (Wang Y. et al, 2022).

[Ieireic  Azus  (Kerrait, JKamonws,
OnrtycTik Kopes HKOHE Conrycrik
Kopes) eNepiHig aKraparrapbl
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merizsinge ERAS, JRAS55, NCEP2, CRU
peaHanmuzziepl  cajbICTBIpy  OapbIChIHOA 1A
eyponanblk peaHanu3 ERAS en xakcol
HOTIXeNepl KepceTkeH OomnareiH. Koppemsuus
ko3 ummentrepine kemerin Ooncak, ERAS
xone JRA 55 ekeyi me xorapsl R > 0,9
Koppenauuss  Kod(pPUIMEHTTepiH  Kepcere
OTBIPBIT, TEMIEPaTyPaHbIH KIMMATOIOTHSIIBIK
opTalia MOHJEPIH JKaKCchl Kairamaiael. EH a3
oprama KkBaaparThlK aybITKy (RMSE) sxone
opTalla TeMIeparypacbiHblH aybITKybl (BIAS)
MOHJAEpPI TOPT  JEPeKTep  KUBIHTHIFBIHBIH
apaceiHna ERAS-te Oaiikamaner (Kim M.,
Lee E., 2022). ConbiMeH KaTap, Oacka na
KYMBICTapJia TeMmIeparypa MeH JKaybIH-
MIAMIBIH]IBI, JKCTPEMAbl  TEMIEPaTypasbIK
KYOBUIBICTAP/IBI, KOT€ T.0. METEOPOIOTHSIIBIK
SNEMEHTTepAl Mopenbaey OoiibiHma ERAS
peaHanm3i eH KaKChl HOTHXKEIepre ue eKeHIIr
alTBIIANbI, SFHU HAKTBl OaKpUIdy MOIIMETI
koK okarmaiima ERAS peananus mopenmiHiH
KONAaHOabl ~ MakcarTapAarbl  3epTTeyiepil
KYPrisy  MYMKIHZIN — KOFapbl  €KEHJITH
kepcereni (Nacar S.,Kankal M. et al, 2022, Xu
W. et al, 2022, Yilmaz M., 2023, MaxamOeToBa
M.M., AbGaes H.H., HeicanbaeBa A.C., 2022)

KapacTeipputsim OTBIpFaH
xymbicta  ERAS peaHanns MoJTIMeTi
HET131H/1e Kazakcran ayMarbIH]1a
WHBEPCHUSIHBIH ~ CHIATTaMalapbl  TaJIaH[IbL.

BACTAIIKEI MOJIMETTEPI MEH
OJIICTEPI

3eprTey  KymbIchlHIAa  Kaparannbl
KaJlaChIHJa (49°48.55, 73°08.29")
2012...2021 xplipap apanbIFbIHAAFBl  KEp

0eTi MHBEpCHUsUIApbIH peaHalu3 aKnaparTapbl
HET131HAe Tan1ay MyMKIiHIiri Oaranansl. 3epTrey
YIIiHKOJITaHBLTFaH 0acTaKbl METEOPOJIOT USLTBIK
aKmnaparrap PMK «Kazrunpomer»
JKOHE  copernicus.eu  CalThIHAH  aJIbIHJIBL.

Pannozonsiiay MAJIIMETI.
Kaparannel ~ KamachlHBIH — PaJMO30H/BLIAY
akmaparel PMK  «Kasrugpomer»  Oakbuiay
xKerici MoJIIMETTEpiHEH AJIBIHBIL.
Kaparannpel asponorusiiblk craHuuscel 1941
xbu1nanOepi>kymbicicrenkeneni. Cranius49°48°
c.e meH 73°09" m.O0 opHalacKaH, CTaHIUSHBIH

OmiktTiri 552,2 M. AJbIHFaH OH JKBUIIBIK
KE3€HJIE a’pOoJIOTUsUIBIK cTaHuuscbiHga ABK-
MP3, Grow DFM-09, Grow DFM-17, GPSonde
MI10 TypiHzeri paauo30HATTAP YIIBIPBLIIbL.

bacranket MOJIIMET HETi31H/e
Kaparanasl a’3ponorusiIblK  CTAHIUSCHIHIAFBI
2012..2021 xpuigap  apajbIFbIHIAFbl  aya
temrieparypaceiiblH 925 rlla sxone 850 rlla
n300apaiblK OCTTIKTETI TaHFBI JKOHE KeIKi
6axpunay (00 car., 12 car.) akmapaTsl ajJbIHIBL.
ConbIMeH Karap, ep OeTiHeH 2 M OWIKTIKTeri
aya TeMIlepaTypachlHbIH akmapatsl Kaparaumbl
METEOPOJIOTUSIIIBIK ~ CTAHIUSACHIHAH  AJIBIH]IBIL.

Peananu3 akmaparbl. bactankel MomiMer
ke3i perinne Eypomanblk opra Mep3imai

aya-paiiblH  OOJDKay  OpTaNbIFbl  IIBIFAPFaH
ERAS xommaneiiael.  JKahannmblk — akmapar
ke3ineH  2012..2021  xpupmap — apabIFbl

ywin 925 rlla, 850 rlla OGerrikrepaeri aya
TEeMIepaTypanapel KoHE Xep OeTiHeH 2 M
OMIKTIKTEri aya TEeMIIepaTypachl aJIbIHJIBL.

ERAS5 - Eyponamblk opra Mep3iMii
aya-paiiblH  Ooipkay opransirel  (ECMWF)
JTalbIHIAFaH  €H  JKaHa  aTMoc(epalbik
peanamu3z. ECMWF peananuznig  Oecinmri
Ooybisl  peringe ERAS  ERA-Interim-zme
KOJI  JKeTIMAI  KeNTereH  mapamMeTpiepi
KAMTH/Ibl JKOHE KONTEreH HWHHOBAIMSIIBIK
My™mkiHzgikrepre ue. ERA-Interim nepekrep
xuHarel 0,7 Tpagyc aXbpIpaThIMIBUIBIKKA UeE,
an ERAS onpexaiina »xorapel 0,25 rpamyc
KBIPATBIMIBUIBIKTE  KaMmTamachi3 eremi. Con
cusiktel, EPAS peanamm3i 1950 xpiimey 1
KaHTapblHA JEHiH CO3bUIAJBI JKOHE OJ ajFall
peT armocdepaHbIH, KYPIbIK MeH TeHi3 OCTiHIH
KONTEreH TMapaMeTpiepi Typaslbl —CaFaTThIK
nepekrepai yceiHaael (Zhu, J. et al., 2015).

Konreren KeHeCTIK JKOHE MIETEIIIK
FampIMIap MHBepcusiiapabl  3eprreni.  Ochl
yaKbITKAa JeWiH WHBEPCUSUIapIbl  3epTTey
IpoIeCiHe oNapAblH TMaiga 0oy mapTTapsl

aHBIKTANJBl ~ JKOHE  HMHBEpPCHAJApAbl €Kl
Heri3ri Typre Oemmi. Omap xep Oeri
UHBEPCUSIIAD JKOHE EepKiH aTMochepalbik
unnBepcusuiap  (bopmosckas  JLU., 1976).

3epTTey KYMBICBIHAA Kep OeTiHe
JKAKbIH IIEKapalblK KadaTrTarbl MHBEPCHUSIIAPHI
ecentemni. Illexkapanbik Kabarra Ke3aeceTiH
WMHBEPCUSUIAPIBIH ~ YII  Typl  €peKIIeNeH/],
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omap Kep ©O€Ti HHBEPCHSICbl, KOTEPIHKI
HHBEpPCUs JKOHE JKaJIIIbI HHBEpPCHUs.
WHuBepcusiHbl aHbIKTAy KabarTap apachbIHAAFbl
aya TEMIIepaTypachlHbIH  aWbIPMAIIbUIBIFbI

AHBIKTAY apKbLIbI €CeMTEeNIH/IL, IFHU
Kemeci dbopmynanap KOJITAHBLIIBI:
ATsxe = Tane — Toos

AT = Toas — Tsso (1

AT = Tone — Ts50

MyHnarbl, Tz2m — Kep  OeTiHeH
OMIKTIKTEr1 aya TeMIlepaTypachl;
ATes — 925 rlla wu3o0apabiK
OeTTiKTerl aya TEMIIepaTypachl;

ATsso — 850 rlla wu3o0apabik
OeTTiKTerl aya TEMIIepaTypachl;

ATxxe xep  0OeTl  MHBEPCHUSCHIH,
AT« — xeotrepiHkI uHBEpCUSHBI, ATwx —
KAl WHBEPCUSHBI AHBIKTAWTBIH  IIaMa.
AT, ATx, ATx wmonAepi Tepic Ooiica
OHJa WHBEpPCUS Oap Jem ecenTeliHel.
Kep OGeri wmen 925 rlla wu30b6apanbk
Ka0aTThIH apachlHAA aya TEeMIIEPaTypachIHbIH
allbIpMallbUIBIFBI TE€pIiC OOJFaH JKaFdaiibl xKep
0eTi MHBepCcUsICHl Oap Kabar Jen eCenTeNTiHIl.
925 rlla men 850 rlla u3o6apansik KadarTapIbIH
apacbIH/Ia aya TeMIepaTypachIHbIH
Al bIPMaIITBUTBIFBI Oonca  KeTepiHKI

2 M

Tepic

00 carar
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uHBepcHst Oap OakpUIay CaHbI

® Paguosonny ®MERAS

HeMece OWIKTIK HMHBEPCHSCHI JEM aJIbIHJIbI.
An, AT-xe KaOareiga ma, AT« xaOaTeiHga 1a
TeMIlepaTypa aiblpMalIblUIBIFEl TEpic OoJca,
OH/Ia WHBEPCHUS JKallbl HEMece KyaTTbl
nmen ecenrenineni (AxmermmHa A., 2015).

HOTUXEJIEPIH TAJILJAY

Kep Oeti nnBepcusiiapsl 0ap KyHAEpAiIH
€H KOIl CaHbI Ka3/a, aJl KOTePIHKI HHBEPCHIIAP
KaHTap/a Oaifkanaapl. JKaurbr HHBEPCHCH Oap
KYHIEPAIH €H a3 CaHbl Ky3/le KbIpKyHek—Ka3aH
ainmapeiHaa  Oadikamanel.  MHBepcusiapabiH
opTalia TOYNIKTIK Y3aKTBIFbl €H JKOFaphbl
amMachl KOTEPiHKI MHBEpCHsUIapAa Kapamiaaan
HaypbI3ra JeHiHrl ke3eHae. KbUIIBIH KBLIbI
Ke3eHiHJe >Xep OeTi HHBepcHsulapbl OachiM

Oonapl, JIer€HMEH MHBEpCHsIIAP/IbIH
HKaJIIIbI Y3aKTbIFbI MUHUMAJJIbI
(Wknsee B.A., Kocrapesa T.B., 2019).

3eprrey  kymbiceiHma — 2012...2021
KbLIIAAP apaJbIFbIH]IA Kaparanpl
KaJIaChIH/Ia HIeKapabIK Ka0aTTarsl
TeMIIepaTypabIK HMHBEpCHsIapMEH
Oakpliaynap caHbl aHBIKTaJbIHABL. Kenect
cyperrepue, xep OeTi, KOTEpiHKI IKoHE
KJIMbl  WHBEPCHSUIAPAbIH ~ KbLI  ILIIHAE

tapany auHamukacel Oepunren (Cyper 1...3).

12 carar

EIJJJLLLL-JII

1 2 3 4 5 6 7 8 9 1011 12

an

—_
(=)
1

uHBepcHs Gap OaKbLIay CaHbl

® Paguosonn ®™ERAS

Cyp. 1. Tayzel scone Kewiki yaKblmmagzul yxcep 6emi uH8epCusIapol
bap opmawia arinvlK OAKLIIAYLAP CAMbI.

1-cyperTe, TaHFBI )KOHE KEIIKI YaKbITTa
xep OeTi HMHBEpCHsJIapMEH opTama alIbIK
Oakputay caHbl OepinreH. Paanozonabiiay
KOHE peaHaNu3liH  aKlaparTapbl  SKajIlbl
anranna Oip-OipiHe ykcac keneni. ©cipece,

TaHFBl  yaKbITTa pEaHadu3  MOIIMETiHEH
aJIbIHFaH HOTIOKETIep pPaaro30H/
aKmaparblH TOJNBIFBIMEH  KalTamam  OTBIp.
Tanrel yakeirta (OI'Y Ootibama 00 carar) sxep

oeri MHBEpCHsIIaphbl MUHUMAJIJIBI

26



Hay'lele cmamobu

KalTamaHyIIbUIBIFBl KBICKBI YaKBITKAa THECLTI,
JKEJITOKCAH aiibiHaa opTama S...6 per 0onaibl.
Xep Oeri MHBEpCHUCH MaKCHUMAaJIbl Ke3aecyi
JKa3Fbl aiiapaa 0oaabl, TaMbl3 alibIH/Ia OpTalia
canbl 25...26 TeH. by keneciMeH TyciHaipineni,
’Ka3la TaHFbl yakpITTapga OeTki Kabar meH
ayaHbIH TOMEHT1 KabaTTapblHJIa paJuallysiIbIK
CaJIKBIH/IATY YJIKEH pen aTKapaspl,
COHJIBIKTAH Jla Jkep OeTi MHBepCUsIapAbIH

00 carar
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o
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2 3 4 5 6 7 8 9 1011 12

ait

uHBepcus 6ap OakpLIay caHbl

¥ Paguosonny MERAS

KaWTalaHyIIBUIBIFBI  J1a  KOFapbhl  0OJajbl
(KproxoBa C. B., Cumaxkuna T. E., 2015).
Kemiki yakpiTTa (OI'Y Ooiibiama

12 carar) >xep OeTi WHBEPCHSCH KbICTA
KasFa  KaparaHga OKUIpeK — OakbUIaHaIbl.
Kpin  imege  oprama  anraHga 1.6

apaJIbIFbIH/IA Ke37Iecell, JKa3/a Keilie Mysuem
keznecrneyl Mywmkid. JKammer  xep  Oeti
WHBEPCHUACHl KEIIKI yaKbITTa a3 OaiKasaipl.

12 carar

2 3 45 6 7 8 9 1011 12

ait

MHBEpCHs Oap Gakpliay caHsl
O = N W A 0 & O X
T

¥ Paguoszonny ™ ERAS

Cyp. 2. Tayzel scone KewlKi yaKblmmazvl KomepiyKi uneepcusiap oap
opmawia ai1vlK 6aKbLIAYIap CaHbL.

00 carar
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UHBepcHs 6ap OaKpLIay CaHbI

SO N~ O ®
T

ai
M Panno3oH

Cyp. 3. Tayzel sHcone KewlKi yaKblmmagwl HCauinvl uHeepcusiap oap
opmauia anvlK 6aKbLIAYIap CaHbL.

2-cypeTTe, KOTEepIHKI MHBEPCHUSCHIHBIH
ekl Oaxpuiay Mep3iMIHJEr1 oOpTaiia alIbIK
Oakputay canbl Oepinred. KeTepiHki mHBEpCus
TaHFbI )KOHE KEIIK1 yaKbITTa KOOTHECE KbUIIbIH
CyBIK Mep3imiHae kesneceni. JKa3 mesriminiae
KOTEpIHKI MHBEPCHS TAHFBI YyaKbITTa a3 Ke3/1eCel

(<3), anm xkemke MyJaeM OakbUIaHOANTBI.

TaHFbl yaKbpITTa KOTEPIHKI WHBEPCHS
MAaKCUMAJIJIbl JKEJITOKCaH albiHga S...6 per
OakpUTaHCa, KeIIKi yaKbITTa MaKCHUMaJbl
MOHI  aKmaH MEH Haype3aa /7  TEH.

27



T'uopomemeoponozusa u skonocus Ne2 2023

Hakter Oapmay >koHE ambTepHATHUBTI
aKmapar Ke3iH  CaJbICTBIpaThiH  OoJicak,
panno30HabUIAY ApKBLIBI aJIbIHFaH
KOPCETKIIITEP/IiH HITH)KECI peaHaIn3/IaH YIKeH
Oosplll  Kemeni, ocipece Oyl albIpMAIIBLIBIK
aKMaH-HAYpbI3 aillapbIHAa KATThl OailKkasajbl.

3-cyperTe Kaimbl MHBEPCHSIIAP/BIH,
xep Oeri MeH KeTepiHKi HWHBepcHusuiap
Oipre Ke3JIecKeH IKaFJaiblH KbUI IIIIHJE
opraima aiiblK Tapainybl OepinreH. KerepiHki

Exi Oakpinay yakbITBIHIA [l >KaJIIbI

HHBEpCcUIap €H OJKMi KaHTap aibIHIa
OakblIaHABL, IIaMeMCH 15...18 TEH.
KGKTCMHG KOHC KY3II€ TAaHFbI yaKbITTa

JKaJIbl UHBEPCUSHBIH OpTalla aiyibiK MoHi 10
neiin Oapajapl, an Kemki yakeitta 4..6 TeH.

WNHuBepcusiHbIH KApPKBIHIBUTBIFBI
(MHBepcHUsl MIaMachl) JIETeHIMI3 — KadarTarbl
TEeMIIEpaTypaHbIH YKAJIIIBI ecyi, AT,
°C (Axmermmuaa A. C., 2015). Keneci

WHBEPCUS ~ CEKUITl,  JKaJlmbl  WHBEPCHS CYpETTEep/e op HHBEPCHSHBIH OpTalla auibIK
KoOlHece KBICKBI  aillapelHma  Kes3faecedl. KapKeHAbUIBIFRI  OepinreH  (Cyper  4...6).
0
1 2 3 4 5 6 7 8 9 10 11 12
1t
2t
3t
g
=T
<
5t
6 F
-7 .
=== AT xep OeTi uaBepcusco (pagno3onma) 00 carar
-8t === AT xep Oeti nuBepcuscsl (ERAS) 00 carar
an

AT >xep 6eti uHBEepCcHACH (paano30Hm) 12 caraT

AT >xep 6eti uaBepcusicel (ERAS) 12 carat

Cyp. 4. Tayzvl scone Kewki yakvimmaewl dHcep bemi
UHBEPCUANAPBIHBIH OPMALUA AUILIK KAPKbIHOLLIbIZbIHGIY MAPALVbL.

Exiaknaparke3iepiHiHHOTHKEIePiKbLT
IIiHIe Tapany epeKIIeTiKTEePiHiH YKCACTHIFbIH
kepcerTi. TaHFbl )kep OeTi MHBEPCHSIAPBIHBIH
KAapKBIH/BUIBIFBI KEMIKi YaKbITKa KaparaHja
KymTipek Oonanpl. TaHFBI yakbITTa xep OeTi
WHBEPCUSHBIH KapKbIHJBUIBIFB OapibIK aiiga
TEepic MOHTE He, -3 °C...-7 °C apanbIfbIHaa
Tapanajsl. Kbl imriHAe KHICKI HHBEPCUSHBIH
KAPKBIH/IbLIBIFbI KOFaphI Oonazpl.

Kemki yaKbITTa xKep oeri
MHBEPCUSUIAPBIHBIH  KbUI  1IIHAE Tapajysbl
-5 °C nen -0,8 °C apanbirbinaa 60maabl. JKazrbl
ailmapbIHIa KelIKi xep 0eTi MHBEPCHACHIHBIH
KApKBIH/BUIBIFB  ©T€ TOMEH OOJNBIN KeJesi.

5-cyperTe, KOTEpiHKI MHBEPCUSIAPAbIH
opTaima aiyiblK KapKbIHIBUIBIFBIHBIH Tapaybl
OepinreH. TaHFBI yaKbITTaFbl €Ki aKMapaTThIH
KYpici yKcac, Oipak keibip albIpMaIlbUIBIKTap

Oap. An Kemki yakbITTa peaHann3 OeH

pazno30HbLIAY apKbUIBI aJbIHFAH
akmaparrap Oip-OipiH JKaKChl KaWTaiaiibl.

TanFel YaKbITTarbl KOTEpiHKI
UHBEPCHSCHIHBIH ~ KapKBIHABUIBIFBl  KEIKi

yaKbpITKa KaparaHja >KbUT OOIBI aHBIKTAaJbl,
mamacel -1,2 °C nen -3,4 °C apanbifbIiHAA
esrepeni.  JKorapbl  KapKBIHABUIBIK  KBIC
aiimapeiHga OaKbUTAHAIBI, Al Ka3da a3asijibl.

Kemki  yakpIT  yHIiH  KeTepiHKI
WHBEPCHSUIAPBIHBIH ~ KAPKBIHABUIBIFBI  TEK
KBUIABIH CYBIK ME3TUTIH/IE FaHA aHBIKTaJIaIbl
xoHe -1 °C...-3 °C TeH. XKa3na kemiki yakpITTa
KOTEepiHKI WHBepcUs OaKbUIaHFaH KaFaanja
KapKbIHABUIBIFEI oTe ToMeH Oomnansl (0,5 °C).

6-CypeTTe, TaHFBI KOHE KemIKi Oapray
YaKBITBIH/IAFBl KAl WHBEPCHSIHBIH OpTaIia
alJIBIK KapKbIHABUIBIFbI OeliHeJIEHTEH.
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AT, °C

1 2 3 4 5 6 7 8 9 10 11 12

an

AT xetepiHki unBepcus (paguoszonn) 00 carat AT xetepinki uaBepcust (ERAS) 00 carat

AT xerepiHki uHBepcust (paguo3zonn) 12 carat AT xerepinki unsepcust (ERAS) 12 carar

Cyp. 5. Tayzel sncone KewlKi yaKblmmagvl KOMmepiyKi UH8epCUANLapobly
opmauia aiivlK KapKblHObLIbIEbIHbIY MAPATYbl.

AT, °C

=== AT xanmsl uHBepcus (paano3onn) 00 carar === AT sxanmnel uasepcus (ERAS) 00 carar
AT >annbl uHBepcus (paguo3onn) 12 carar AT xannsl uasepcust (ERAS) 12 carar

Cyp. 6. Tayzvl dHcone KewlKi yaKblmmagvl Hcaanbl UHEEPCUANAPObIH
opmawia auIvlK KApKbIHObLIbIRbIHBIY MAPATLYbL.

CyperTe pain030H/ TIeH peaHanu3aH alblHFaH
WHBEPCHSIIAP IBIH KApKbIHIBUTBIKTAPHI
yKcac TapayaThIH/bIFbI KOpIiHEe/I.
TaHFpl yakbpITTa KAapKbIHABUIBIK KEIIKi
yaKbITKa KaparaHia TOMEH OOJIbII KeJe/li JKOHe
Kb 0011bI OaKpLTaHaABI. YKabl ”HBEPCUSHBIH
KAapKbIHIBUTBIFBI KBICTAH Ka3Fa Kapal azasibl.
KpicTa TaHepTeH Kannbl HHBEPCUSHBIH
KapkbpIHIbUIBIFBL -7 °C...-9 °C T1eH, ka3
aliapblHa ailnapeiHaa mamamed -1...-2 °C teH.
Kemki yakpitra (OI'Y OGoifbiamma 12
carar) JKaJbl UHBEPCHSIIAP TEK JKBUIIIBIH CYBIK
Me3riiHae faHa Oalikanmaapl. VHBepCUSHBIH

KapKbpIHBUIBIFBL -1 °C meH -7 °C apanblFbiHAA
e3epenii. MaMbIp MeH KbIPKYHEK apabIFbIHIa
JKANMbl HMHBEpPCUSUIAp a3 Ke3IECeTIHAIKTEH,
OyJ1 yaKbITTa KAapKbIHABUIBIK AHBIKTATIMAMIbL.

KOPBITBIHBI

Kaparanapl KajnacelHAa —IIeKapaibIK
KabaTTarbl ~ TEPMUKAJBIK  HMHBEPCUSIAP/IbI
3epTTel OTBIPBITN KENEeCiAeH HOTHKEEep aTbIH/IbI:

XKep Oeri umHBepcHsuIapbl  TaHFbBI
yaKbITTa  JKMl  Ke3[ecyl  paauaiisuIbIK
CaJIKBIH/1ay/IbIH cajigapblHaH Oonazpl,
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YKEJITOKCAH allblHAA OpTallla ajfaHaa S...6 per,
TaMBbI3 alibIHIA CaHbl 25-26 NeliH KeTel.
Kemki yakpiTTa skep 0TI MHBEPCHSICHI
KbICTa JKa3Fa KaparaHJa >KHIpeK Ke3aecesi.
Ketepinki WHBEpCHS TaHFBl YyaKbITTa
MaKCUMAaJIJIbl KalTaJlaHybl JKEJITOKCAH albIHIA
5...6perOaKpIIaHCa, KeTIK] yaKbI TTAMaKCUMAJI b
MOHI aKmaH MEH Hayphl3la 7 jKaFjaaira TeH.
Kanmer  wHBepcus  eki  Oakpuiay
YaKbITBIH/IA JIa KaHTap albIHIA KU1 Ke3aecel,
mamemeHn 15...18 per. Kekremae xoHe Ky3zae
TaHFbI YaKbITTa JKaJIIbl HHBEPCHSIMEH OpTalia
alnpIK OKarmaiiap canel 10 geitin kerce,
KeIKi yakpITTa 4...6 TeH. AJ ’Ka3Fbl aillapel a3
Oaxkputananbl (1) HEMece MynaeMm OOIMaMIbI.
TepMuxapIk WHBEPCUSIIAPBIHBIH
KApKBIHJIBUTBIFBI ~ KBICTAH  JKa3  aiJlapbIHA
Kapaii aszasanel. TaHFbl yakbITTa Xep Oeri
WHBEPCHUSHBIH KApKBIH IbUTBIFBI JKBIIT
immiHge tepic mMoHre ume skome -3 °C...-7 °C
apaybIFpIHIa Tapaianbl. Kemki yakpITTa XKep
0eTi  WMHBEPCHUSJIAPBIHBIH  KAPKBIHIBUIBIFBI
-5 °C men -0,8 °C apanbifblHAa Tapanajibl.

Kerepinki WHBEPCHUSHBIH
KapKbIHIbUTBIFbI TaHEPTEH -1,2°C
MeH -3,4°C apajbIFbIH/IA e3repce,

kemki yakpitta -1 °C..-3 °C  TeH.
KpicTa TaHepTeH »ajiambl HHBEPCHSIHBIH
KapKbIHAbUIbIFEI -7  °C...-9 °C TeH, ka3
anmapeiaaa mamamed -1...-2 °C ten. Kemiki
YaKbITTa KaJIbl HHBEPCHUSHBIH KAPKbIHBLIBIFbI
TEK KBbUIJIBIH CYBIK ME3TLJTIH/IE FAaHA AaHBIKTAJIa bl
xoHe MoHi -1 °C meH -7 °C apasbIFbIH/Ia ©3epei.

OpelH  anFaH  KeWOIp  KaTeliKTep
PaIMO30HATHIH YIIBIPBIIFaH Ke31H 1eT1 0acTarKhbl
OpHBIHAH aya aFbIHBIMEH ayBITKBII KETYIHCH
00Jybl MYMKiH, COHBIMEH Karap, peaHaiu3
MOJIeJl aKmapaTThl Oenrijai Oip KOOpAMHATTHIK
HYKTEJICH aJaTbIHABIKTAH, OHBIH MOJIMETI
TeK aJlbIHFaH OpBIHFA KaTBICTHI  OOJIajIbI.

ConbIMeH, peaHanus aKImapaTsl
Paaro30HIbUIAY AKITAPATHIH )KAKChI KAaU TaJIai JIbl.
SrHM, KongaHOaIbl MaKcaTTa HHBEPCUSIIAP IbIH
KaWTaTaHyIIBUIBIFBIH JKOHE KApPKBIHIBUIBIFBIH
aHBIKTAy/la  a’pOJIOTHSUIBIK  aKmaparTapabl
peaHanu3 akmapaTbIMEH ajMacThIpyFa 00Jaibl.
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THE POSSIBILITIES OF ANALYZING THE INVERSION LAYER ACCORDING TO
REANALYSIS DATA

M.M. Makhambetova*, N.N. Abayev

RSE «Kazhydromety, Astana, Kazakhstan
E-mail: mahambetova_m@meteo.kz

The study of thermal inversion layers in the atmosphere plays an important role

in understanding various atmospheric

processes and solving environmental

and meteorological problems. This work is devoted to evaluating the potential
of thermal inversion layer analysis using ERAS5 reanalysis data in the near-
ground layer as an alternative to the limited availability of aerological stations.
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The characteristics of inversions calculated using ERAS reanalysis data and radiosonde data
from the Karaganda Aerological Station for the period from 2012 to 2021 were compared.
General inversions occur most often in January (15...18 times), while in spring and autumn,
the average monthly number of cases is 4...10. In the summertime, surface inversions occur
most frequently, withamean monthly value ofup to 25 times. The intensity of different surface
inversions varies between -1 °C ... -9 °C. The results of the study showed a close similarity
between the ERAS reanalysis data and the radiosonde data. This indicates the suitability of
the reanalysis data for studying thermal inversions. This study contributes to the development
of knowledge in atmospheric pollution, weather forecasting, aviation meteorology, and the
development of climate models by using reanalysis data to study inversion phenomena.

Keywords: inversion, atmosphere, radiosonde, ERAS reanalysis.

BO3MOXHOCTHU AHAJIN3A THBEPCHUHUOHHOT'O CJIOs
11O JAHHBIM PEAHAJIM3A

M.M.MaxambeToBa*, H.H. AGaeB

PI'TI «Kazeuopomemy, e. Acmana, Kazaxcman
E-mail: mahambetova_m@meteo.kz

HccnenoBanue c0€B TEIIOBOW MHBEPCUH B aTMOC(epe UrpaeT BaXKHYIO POJTb B TOHUMAHUN
Pa3IUYHbBIX aTMOC(EPHBIX MPOLECCOB U PEILIEHUH Ba’KHBIX IKOJIOTHYECKHUX U METEOPOIJIOT -
4yeckux 3a/1a4. J[anHas paboTa nocBsieHa OIIEHKE TOTEHIIMAJIAa AHAJIN3A CII0EB TEPMUYECKHUX
VMHBEPCHI C UCTIIOJIb30BaHUEM JAaHHBIX peaHain3a ERAS B npu3eMHOM €10€ B Ka4€CTBE AJIb-
TE€pPHATHUBBI OFPAHUYEHHOMN IOCTYTTHOCTHU a3pPOJIOTHUECKUX CTAaHIMI. Bbuii cpaBHEHbI Xapak-
TEPUCTUKU NHBEPCHUI, pACUMTAHHBIE C IOMOIIBIO TAaHHBIX peaHaiin3a ERAS, u nanHbIX paau-
o3oHAnpoBanus KaparanauHckoit asponorunueckoi craniuu 3anepuoac2012mo 2021 roast.
OO01mre MHBEpCUH Yalle BCEro BeTpedarorces B saBape (15...18 pas), B To Bpemst kak BECHOM
Y OCEHBIO CPETHEMECSYHOE KOJIMUECTBO ciiydaeB paBHoO 4...10. B neTHee BpeMst yaiiie BCEro
BTPEUAIOTCSA IPU3EMHBIE HHBEPCUH, UX CEPJHEMECEUHOE 3HAYEHUE JTOCTUTAET 10 25 pas.
MHTEeHCMBHOCTD pa3IMYHbIX IPU3EMHBIX HHBEPUH BapbupyeTcs B mpenenax -1 °C ... -9 °C.
Pe3synbrarel uccienoBaHusl IMOKa3aid OJNM3KOE CXOACTBO MEXKIY IOJTYYEHHBIMH OT
peananu3za ERAS u naHHbIMM pagMO30HIMPOBAaHUSA. DTO CBUIETEIBCTBYET O IpH-
TOJHOCTU JIaHHBIX peaHajau3a s H3Y4YeHUs TEepMHUYECKUX HHBepcuil. JlaHHOe wuc-
ClIeZIOBaHUE BHOCUT BKJIQJ B Pa3BUTHE 3HAHWI B 001AacTH 3arps3HEHUs aTrMocdepsl,
MIPOTHO3MPOBAHUS TIOTO/IbI, AaBHAIMOHHON METEOPOJIOTUH U Pa3pabOTKU KIMMATHIECKHX
MOJIEJI€N MyTEM HCIOJIb30BAHUS JAAHHBIX peaHalIMu3a JUIsl U3Y4YEeHHs SBJICHUN MHBEPCHUU.

KuoueBnle ciioBa: nnsepcus, armocdepa, panno3ons, peananus ERAS.
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WOMEN IN WATER RESOURCES MANAGEMENT: CASE STUDY OF WATER
USER ASSOCIATIONS IN KARASUU DISTRICT, KYRGYZSTAN

Begishbek kyzy Minura*

German-Kazakh University, Almaty, Kazakhstan
E-mail: begishbekovam@gmail.com

The goal of the study is to learn the level of education and participation of women
in Water User Associations (WUA) of the Karasuu district and based on the
results to develop recommendations for improving the role of women in WUAs.
This study uses field research in five WUAs, which located in different parts of
Karasuu district. Questionnaires were taken from 10 women from each WUA in order
to learn the level of education of women and their participation in WUA. Based on a
field research, recommendations developed to improve the role of women in WUAs.
Most women in the WUA of Karasuu district are connected to the WUA through the work
of family members or through their own position in the village leadership, which further
increases their participation. For some, their husbands or male relatives attend meetings
and therefore do not feel the need to participate themselves. Others, although interested in
participating, but they did not know when and where these meetings were held. In order to
promote the full participation of women, it is essential to raise public awareness of WUAs
as a key player. However, questioners show that female farmers with higher education
are more likely to participate in WUA meetings than women with school education.

Key words: women, water user association, participation, education, Karasuu district, Kyrgyzstan.
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INTRODUCTION

Women play a leading role in the
providing and safeguarding water in many
contexts. However, this role is usually not
reflected in informal and formal institutional
arrangements for water management (Haile et
al., 2018). In this regard, gender relations and
how they are reflected in water management
have implications for environmental protection
and sustainable irrigation water management.

There are hundreds of Water Use
Associations (WUA) in Central Asia. However,
these WUAs have not become organizations
of water user (Abdullaecv et al., 2009).
Understanding women’s participation and
learning about their level of education is critical
for improving the effectiveness of WUAs.

Women should  be more actively
involved in wvarious water management
bodies as  water user  associations.

The goal of the study is to learn the level

of'education and participation of women in Water
User Associations of the Karasuu district and
based on the results to develop recommendations
for improving the role of women in WUAs.

METHODOLOGY

An article based on field research which
was held in the spring of 2021 in the Karasuu
district of the Osh region of Kyrgyzstan. It
is generally, involved 50 women farmers,
6 employees of the Karasuu District (KD)
Water Management Department, 5 WUA
leaders (Chairman), and 2 employees of the
WUA Support Department for the Osh region
under the Government of the Kyrgyzstan.
For determine the women level of education
and their participation in WUAS, questionnaires
taken from 10 women-farmers from each WUA.

Based on a review of the literature and
field research, recommendations developed
to improve the role of women in WUAs.
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Criteria’s of choosing
WUASs in Karasuu district

Water User Association is a group of water
users, such as irrigators, who pool their financial,
technical, material, and human resources
to operate and maintain the water system.
The WUA usually selects leaders, resolves
internal disputes, collects fees, and provides
maintenance. In most areas, WUA membership
depends on a person’s relationship to a water
source (for example, ground water or a canal).

five Associations of Water Users: Zhany -
Aryk, Maz-Aikal, Rakhmat, Myrza-Azhy,
Mongu Suu, located in different parts of
Karasuu District (KD) (table 1). WUAs
selected based on the following requirements:

. Active interaction of
WUAs with  local self-government
bodies, organizations and projects;
. Geographical location:
close to regional centers;

. More stable and developed WUAs.

This study uses field research in
Table 1
General information about 5 Water User Associations
(MC - Main Channel)
. Registration .
Aiyl Okmotu | Name of WUA/ | Served area, ha/ date Main channel
Toloikon Zhany — Aryk 1037 10/15/2003 MC Kaiyrma
Otuz-Adyr Maz-Aikal 1830 3/31/1997 MC Uzhnyi
Mady Rakhmat 1171 10/31/1997 MC Uzhnyi
Murza-Azh MC A -
Kyzyl-Kyshtak 0 A 1406 7/23/1999 ravan
Akbura
S M S MC Otuz-Adyr,
ara ongu -
Y gu->uu 2100 9/30/2003 Savay,Konurat
Prisavai
Note — made by author. The data for the table were taken from the Osh Basin Water
Management Department and the Karasuu district Water Management Department

Criteria of choosing
respondents  for the  questionnaires

To achieve the goal of the study,
it is important that women engaged in
agriculture participate in the survey, so
that they interact with irrigation water and
WUAs. Women farmers were selected for the
survey based on the following data (criteria):

. On the recommendation of WUA
managers;
. On the recommendation of women

farmers themselves;
. At the location of the WUA.

IMPORTANCE OF WOMEN
PARTICIPATION IN WUAS

Participation is often seen as associated

with empowerment, but participation does not
inherently question internalized inequality or
contribute to self-efficiency. Participation is a
complex definition, described and interpreted
in various disciplines and by many participants,
and is therefore ambiguous. Participation is seen
as a way to achieve sustainability; the underlying
premise is that if individuals or groups engage
in events, they will be more likely to embrace
and endorse a new development plan. It is
also seen as a mechanism for the government
to achieve better policy outcomes and basic
human rights, with the primary goal of fostering
equity, empowerment and institution building.
It is considered to be a method of changing the
power ties between managers and employers.

The first and most critical prerequisite
for ensuring the participation and execution
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of women’s surveys in water sector is the
recognition at all levels of the role of women
as resource consumers and managers, as well
as the recognition of the legitimate needs
and management of women’s resources.

In the form of irrigation, and probably
with the exception of female-headed fields,
women mostly tend to be seen as supporting their
husbands. Men are perceived to better serve the
water-related desires and needs of households
at the group level and it is believed that the
desires of both men and women align. These
theories are partially, and mostly indirectly,
based on the unitary model of the household and
the hierarchical division of the world into two
distinctly defined spheres of operation — public
and private. A man is the paradigmatic subject
of the socio-economic sphere and a woman
is the subject of the internal sphere. Water or
irrigation is not limited to men only; women use
water for both industrial and domestic purposes.

Women provide labor or other services
to maintain irrigation systems and profit directly
or indirectly from the use of irrigation water.
They do so primarily as state farmers, working
closely with their husbands to grow irrigated
crops on the property of their husbands (or their
families). In this case, the essence of the water
needs of the husband and wife is typically very
similar: both want and need enough water to
grow one or more crops each year. However,
differences in opinions and priorities about
timing and timing of water supplies that occur
on the basis of gender-based division of tasks
and responsibilities or different crop priorities.
Women often use water for specific purposes
other than main crop irrigation, such as livestock
irrigation or household irrigation, or for more
detailed explanations of gender disparities in
water needs. Itis stated that the number of women
who use water for irrigation as heads of farms
is steadily rising in most developed countries.
Female farm managers may have different
water needs than male farmers, either because
of the limited availability of male family jobs,
or because irrigated agriculture has a different
significance in the family livelihood strategy.

The gender disparities in water needs
have not been well known. Nor are there several

records related to women’s use of water resources
or women’s participation in WUAs. Increasing
the awareness and validity of women’s water-
related needs and interests, as well as the gender
context as a source of disparities in these needs
and interests, is crucially dependent on additional
knowledge and analysis to gather this knowledge.
WUASs and women education
In  many developing countries,
services such as social development and
development support institutions are more
open to men and closed or less accessible to
women. In many countries, women’s access
to education has always been limited. This
was due to a number of restrictions, some of
which are sociocultural in nature, especially
in Muslim societies (Maphosa-Dube, 2010).
Most governments have stepped up
their efforts to educate their people since
independence. This applies in particular to
primary education, but opportunities for
women continue to lag behind opportunities
for men. Educational opportunities for men
and women are not the same. Women’s access
to education and participation in specific
vocational training programs open the way for
their participation in the fields of their choice.
Jobs in the water sector and in WUA are
based mainly on scientific knowledge, which is
dominated by engineers and scientists. Indeed,
with the exception of political positions such as
ministers, all veryhighpositionsinthe watersector
are held by people with a scientific background.
Most of the literature shows that women
in WUAs manage water resources in households,
and yet very few of them become decision
makers or leaders of WUA (Gafurchonova et al.,
2018). This is largely due to the fact that women
do not have enough mentors who can look up
to them or guide them. The lack of role models
to show women what career paths to follow has
led many to find themselves in professions that
are extensions of their gender roles. As the main
collector of water for their families, women in
regions that are not provided with water often
do not have time for free education. One of the
main reasons why lack of access to water affects
women’s access to education is opportunity
costs. They give up tasks like school work
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as a compromise to spend time collecting

water, which can lead to a vicious
cycle of poverty and  vulnerability.
WUAESs in Kyrgyzstan

Kyrgyzstan has accumulated extensive
experienceininvolving water users in the process
of water resources management through WUAs
established and supported by the state (fig.1).
In Kyrgyzstan, field level irrigation water supply
1s mainly carried out by water user associations,
public non-commercial associations established
based on the hydro graphic principle within
the service zone of a certain irrigation system.
WUAs are headed by chairpersons elected
by WUA members. In their turn, WUAs are
members of the WUA Federation and the
WUA Republican Union. WUA members
independently establish water tariffs which
include the state tariff paid by district water
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management department. Currently, 488
WUAs operate in Kyrgyzstan, including 9
headed by females. WUA membership and
staff are male-dominated (Sakhvayeva, 2020).
Overview of Karasuu district
Karasuu district is located in the Fergana
Valley in southwestern part of Kyrgyzstan on
the border with Uzbekistan. It covers an area of
3,616 square kilometers and had a permanent
populationof440400in2020. The administrative
capital is Kara-Suu city. In total, Karasuu
district includes 1 city and 122 localities in 16
rural communities (ayil okmotus). Each rural
community may consist of one or more villages
(Abdykalykov et al., 2010). Most of the region
has employed population works in agriculture.
As of 2004, 21 WUAs were registered in
Karasuu district, serving 78% (32,982 ha) of the
total 42,453 ha of irrigated land in the district.
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Fig. 1. Map of Karasuu district, 2021
(https://www.worldatlas.com/r/w768/upload/05/e2/d5/regions-of-kyrgyzstan-map.png).

Karasuu District Water Management
Department

The structure of the
Water Management Agency
district water management departments
and 7 basin departments. This structure
was formed during the Soviet period and
basically coincides with the administrative
and territorial borders (Ivanova et al., 2021).

Karasuu District Water Management

Kyrgyzstan
includes 40

Department consists of the following scheme:
State Water Resource Agency under Ministry of
Agriculture of the Kyrgyz Republic - Osh Basin
Water Management Department - Karasuu
District Water Management Department - Water
Users Associations - Water Users. Each water
management organization has its own powers
and responsibilities, which you can see below.
Osh Basin Water Management
Department
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Osh  Basin  Water = Management
Department (OBWMD) is one of the structural
divisions of the Department of Water
Management and Melioration (DWMM) of the
Kyrgyzstan Ministry of Agriculture. OBWMD
performs the functions of the state management
and regulation body of the water fund (except
for medical-mineral and terminal waters), forms
and implements a unified technical policy in the
field of design of construction and operation
of water management systems and structures
with a complex of regulatory and other devices
and facilities intended for water use (Osh
Basin Water Management Department, 2021)

Deputies, chief engineer, chief
accountant of the Department of internal
Affairs are appointed and dismissed on the
recommendation of the head of the Department
of'internal Affairs by the order of the Department
of internal Affairs. A basin board consisting
of 7-9 members, consisting of the head and
his deputies, as well as other managers and
specialists of the management apparatus of the
water management Department, is established
to consider the most important and complex
issues of current and prospective activities
and development of irrigated agriculture
and water management. The head is also the
Chairman of the basin Board. The scientific
and technical Council is created to address
the most important and complex issues of the
technical policy of the BWH. The regulations
for the activities of this Council, as well as
its personal composition, are approved by the
head of the Department of internal Affairs.

Karasuu District Water Management
Department

The state institution Karasuu District
Water Management Department (KDWMD) is
a territorial subdivision of the State Agency of
Water Resources under the Government of the
Kyrgyzstan to ensure the management, operation
of the state irrigation network facilities and
the implementation of services for the supply
of irrigation water by the water user (Osh
Basin Water Management Department, 2021).

In its activities, the KDWMD is guided
by the Constitution and laws of the Kyrgyzstan,
other regulatory legal acts, international treaties

that have entered into force in accordance
with the procedure established by law, orders
of the State Water Resources Agency under
the Government of the Kyrgyzstan, the Osh
Main Water Management Department and
this regulation. The organizational and legal
form of the administrative administration
of the Karasuu district is a state institution.
Goals and objectives of the KDWMD
The main purpose of the KDWMD
is to carry out operational work and
improve it on inter-farm irrigation systems.
The tasks of the administrative
department of  the KD include:
. Ensuring the guaranteed supply of water
resources to water users of the agricultural
sector and other water use sectors from the state
water management systems of the Osh region.
. Provision of technical and
methodological assistance in ensuring the
sustainable condition and development of on-
farm irrigation infrastructure facilities managed
by independent waterusers onacontractual basis.
Functions of KDWMD
To implement the tasks set,
KDWMD performs the following functions:

. Functions of performing
works and rendering services;
. Organizes measures for the

maintenance of water protection zones and
strips of state water management systems;
. Management and use in accordance

with the established procedure of the
lands of the water fund allocated for
state water management systems;
. Participates in the commissioning
of water management facilities;
. Organizes the collection of payments

from water users for water supply services.
Organizational work of KDWMD
. KDWMD is headed by a manager who is
appointedanddismissedbytheagency’sdirectors.
. The Chief Engineer and the
Chief Accountant of the Department
of Internal Affairs are appointed and
dismissed by the directors of the Agency.
In general, the water resources
management of the Karasuu district implements
a unified state policy in the field of rational use
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and protection of the water fund, management of WUASs in Karasuu district

water resources and water infrastructure objects In 2021, 31 WUAs were registered

that are state-owned, as well as ensuring the in the Karasuu District Water Management

water resources needs of all water use entities. Department. Below is a list of all WUAs and
local government (aiyl okmotu) (table 2).

Table 2
List of WUAs in Karasuu district 2021
Local government (aiyl okmotu) of Karasuu district Name of WUA
Savay Kydyrsha -Suu
Yntymak
Saray Mongu - Suu
Ak-Tash Muramyt Ata cooperation
Nariman Kara-Dobo
Besh-Moynok
Abror
Shark Muyan
Katta-Taldyk Eshme
Zhoosh Sultan-Nas
Saray Suu
Mady Rakhmat
Uch-Alysh
Birimdik
Arzykulov Tynchtyk
Sary-Kolot Voruh-Ali
Zhany-Aryk Zhany-Turmush
Toloikon Zhany - Aryk
Otuz-Adyr Maz-Aikal
Ene-Sai
Zhany - Alay Kaldar
Kyzyl- Kyshtak Myrza-Azhy
Zhoypas
Kashkar-Kyshtak Zhalaldinov S.
Zhar-Ooz
Ak-Tash Chomo
“Ak-Suu” and “Uvam” WUAs
federations
Total:16 31
Note — made by author. The data for the table were taken from the Osh Basin Water Management
and the Department of Water Management of the Karasuu district.

31 WUAs provide irrigation for 86% or is 1105.15 km, including 1156.77 km of surface
33,287 ha of the 38,545 ha of irrigated land in channels, 93.11 km of concrete and 55.27 km
the district. The length of the internal channels of grooved channels, 970 hydraulic structures.
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Table 3

The volume of spring field work in the region for 2021
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Karasuu 1205, 15 437,0 114,0 24,0 619 7 140 000

Note — made by author. The data for the table were taken from the Osh Basin Water Management|
and the Department of Water Management of the Karasuu district.

Financing of operation and maintenance
of internal irrigation systems is planned in
accordance with the capacity of each WUA.
Article 22 of the Law of the Kyrgyz Republic
«On Water User Associations» provides
that the amount of contributions of WUA
members is determined by the WUA charter

and the provision of water supply services.
The amount of contributions of WUA members
is determined by the general meeting, and
the cost of providing WUA members with
irrigation water is determined by the WUA
itself. It is clearly stated that WUAs should
use irrigation systems and cover the costs.

Table 4
Assessment of WUA activities in Karasuu district
Out of them:
Ne Name of the Number of Good Middle Bad
district WUASs
1 Karasuu 31 14 12 5

Note — made by author. The data for the table were taken from the Osh Basin Water
Management and the Department of Water Management of the Karasuu district.

Based on the results of the monitoring
conducted by the WUA Support and Regulation
Department, the assessments of WUA activities
were made. Table 4 shows that out of 31 WUAs
in Karasu district, 14 WUAs are developed,
which means that they are well interconnected
with state authorities and water users. Also,
the collection of payment for the use of water
is good. Many WUAs have collaborated with
international donors, who have provided
financial support for the development of
technology and the reconstruction of canals. 12

WUASs are rated as average, which means that
they are on the path of development. Most of
them changed their leaders, and they began a
new policy of expanding and improving WUAs.
The remaining 5 WUAs are classified as bad,
because one of the main problems of WUAs
is the late payment of water budgets by water
users, which negatively affects their budgets.
25% of the above mentioned 9 WUAs are not
rehabilitated and donot have their own equipment
for cleaning channels and ditches. In addition,
in all WUAs, personnel issues remain acute,
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managers change frequently, and salaries are low.

In order to develop the WUA, the WUAs
works closely with various donors, conducts
seminars with WUA leaders, specialists and
actively provides assistance. Inaddition, USAID,
AgaKhan, OSCE, several UN agencies, Helvetas
have contributed to the development of WUAs.

WUA «Zhany Aryk»

WUA «Zhany-Aryk» was organized
in January 1998, on February 24, 1998 it was
legally registered in the regional department
of Justice, and on October 15, 2003 it was
legally re-registered in accordance with the
Law «On Associations of Water Users». The
WUA service area is 1037 hectares of irrigated
land in the rural municipality of Toloikon.
The WUA has 261 members, including 2
cooperatives, 258 farms and 1 individual
farmer. The highest body of the WUA is the
Assembly of Representatives, consisting of 22
representatives from 22 representative zones.
The WUA Council of 5 people was elected.
According to the staffing table, 11 people work
in the WUA: The WUA Directorate consists of
11 people; the director Sasykbayev Tair has the
qualification of an economist. 6 members of the
directorate work on a permanent basis and 5
mirabs on a temporary basis (during the growing
season). The salary of the members of the
directorate is in the range of 5000...10000 soms.

The structure of irrigated areas is
dominated by crops of cereals (432 ha), corn
for grain (126 ha), in addition, vegetables
(225 ha), sunflowers (97 ha), melons (35
ha), orchards (910 ha), perennial grasses
(26 ha) and potatoes (86 ha) are grown. The
main source of WUA is the Ak-Bura River.
There are 13 on farm canals with a total
length of 67.3 km, 0.2% of which are leveled.

Active role of the Meeting of
Representatives and the WUA Council

The highest governing body of the WUA
is the Assembly of Representatives, consisting of
43 people elected by 22 representative zones. The
Meeting of Representatives meets annually and
approves the WUA budget for the coming year.
. The WUA Council, consisting of 9 people
and headed by B. Pasanov, meets quarterly.
. The Audit Commission
and the WUA  Dispute  Resolution

Commission are actively working.
Transparency of WUA management,

compliance  with  democratic  principles
. The Association has adopted a
democratic organizational management
structure in which the functions of the

governing and executive bodies are separated.
. There is a good mutual understanding of
theWUA CouncilandManagementwiththe WUA
members, the Karasuu district administration

and the Toloikon VC administration.
WUA «Mongu-Suuw»
The «Mongu Suu» WUA was

established in January 2001, it was legally
registered with the Regional Department of
Justice on January 25, 2001, and it was legally
re-registered under the Law «On Associations
of Water Users» on September 30, 2003. The
service area is 2100 hectares of irrigated
land of the Saray VC. The WUA has 535
members, including 2 farms and 533 individual
farmers. The highest body of the WUA is the
Assembly of Representatives, consisting of 54
representatives from 54 representative zones.
A 5-member council was elected. According
to the staffing table, WUA employs 8 people:
The WUA Directorate consists of 8 people;
Director A. Nurmatov has the qualification of a
hydraulic engineer. 8 members of the directrate
work on a permanent basis, and 5 mirabs work
on a temporary basis (during the growing
season). The salary of the members of the
directorate is in the range of 5000...10000 soms.

The structure of irrigated areas is
dominated by cereals (653 ha), corn for grain
(280 ha), corn for silage (132 ha), cotton (488
ha) and potatoes (5 ha), as well as vegetables
(61 ha), sunflowers (222 ha) and orchards (109
ha). WUAs receive water from the Ak-Bura,
Kurshab - Say and Kara-Darya rivers. WUA has
5 on-farm channels with a total length of 126
km, 1.6% of which are aligned. The Association
has a well-established record of irrigation water
consumption; practices water circulation during
water scarcity, water charging and water storage.

Active  role of the Meeting
of Representatives and the WUA Council
. The highest governing body of the
WUA is the Assembly of Representatives,
consisting of 54 people elected by the
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54 representative zones. The Meeting of
Representatives meets annually and approves
the WUA budget for the coming year.
. The WUA Council, consisting of 7 people
and headed by M. Dadaev, meets quarterly.

. The Audit Commission
and the WUA Dispute Resolution
Commission are actively working.

Problems in the development of WUAs
. In WUA, there is a shortage of
irrigation water due to the loss of water for
filtration from earthen channels. There are
problems with the lack of exclusion bands
for most association channels on the farm.
. The Association is experiencing a
shortage of its own earthmoving equipment
(bulldozer, excavator and tractors),
vehicles and water measuring equipment.

WUA «Rakhmat»

WUA «Rakhmat» was organized in
September 1997, on October 31, 1997 it was
legally registered with the regional Department
of Justice, and on December 24, 2002 it was
legally re-registered in accordance with the
Law on Associations of Water Users. The WUA
service area is 3408 hectares of irrigated land
in the rural VC of Mady. The Water Users
Association has 1,315 members, including
2 farms and 1,313 individual farmers. The
highest body of the WUA is the Assembly of
Representatives, consisting of 85 representatives
from 85 representative zones. A 9-member
Council was elected. According to the staffing
table, the WUA employs 17 people. The WUA
Directorate consists of 15 people; the director
Usekov Rakhmatilla has the qualification
of a hydraulic engineer. 15 members of the
Directorate work on a permanent basis and 10
mirabs on a temporary basis (during the growing
season). The salary of the members of the
Directorate is in the range 0f 5000...10000 soms.

The structure of irrigated areas is
dominated by cereals (845 ha), corn for grain
(599 ha), corn for silage (32 ha) and cotton
(1041 ha), as well as vegetables (163 ha),
sunflowers (5 ha), potatoes (70 ha), orchards
(114 ha) and perennial grasses (19 ha). WUAs
receive water from a source, i.e. from the Ak-
Buura, Kurshab-Sai and Taldyk-Sai rivers.

WUA has 8 on farm channels with a total
length of 93.38 km. The Association has a
well-established record of irrigation water
consumption; practices water circulation during
water scarcity, water charging and water storage.

Active role of the Meeting of
Representatives and the WUA Council
. The highest governing body of the WUA
is the Assembly of Representatives, consisting of
85 people elected by 85 representative zones. The
Meeting of Representatives meets annually and
approves the WUA budget for the coming year.

. The WUA Council,
consisting of 9 members and headed
by M. Tokurov, meets quarterly
. The Audit Commission
and the WUA Dispute  Resolution
Commission are actively working.

Problems in the development of WUAs
. In WUAs, there is a loss of irrigation

water associated with the loss of water for
filtration from earthen channels. There are
problems with the lack of exclusion bands
for most association channels on the farm.
. The Association is experiencing a
shortage of its own earthmoving equipment
(bulldozer, excavators and tractors),
vehicles and water measuring equipment.

WUA «Maz-Aikal»

The «Maz-Aikal»  Water  Users
Association was established in January 2003
and registered with the Department of Justice
on February 3, 2003. The Association of Water
WUA provides irrigation water to 1,249 hectares
of irrigated land in Otuz-Adyr aiyl okmotu. The
WUA has 1,377 members, including farms,
20 peasant farms, and the rest are private
farms. The WUA Manager is represented by a
Meeting of Representatives, 40 representatives.
5 people were elected to the WUA Council.
The staff of the WUA is 10 people, the head
is a lawyer Satybayev Kanybek. The monthly
salary of the Management is 5-10 thousand
soms. WUA receives irrigation water from the
Kurshab River and the Otuz-Adyr inter-farm
canal on a contractual basis. The WUA has 12
internal channels with a total length of 25.5 km,
including 16 km of concrete channels. Water
users are provided with irrigation water on the
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basis of a special water supply plan. The budget
of the WUA «Maz-Aikal» in 2018 was 1486732
soms, the execution was 1018366 soms or 68%.

Transparency of WUA management,

compliance ~ with  democratic  principles
. The Association has adopted a
democratic organizational management
structure in which the functions of the

governing and executive bodies are separated.
. There is a good mutual understanding
of the WUA Council and Management with

the WUA members, the administration

of the Karasuu district administration

and the administration of the Mady VC.
WUA «Myrza Azhi»

WUA «Myrza-Azhi» was established in
July 1999 and officially registered on December
22, 2001. Re-registered on September 2, 2003.
WUA «Myrza-Azhi» provides irrigation water
to 1406 hectares of irrigated land of the Kyzyl-
Kyshtak aiyl okmotu. WUA has 297 members of
water users, including 35 representative offices.
The WUA Council consists of 5 people. Chairman
Abdullayev Izatila. The WUA directorate
employs 5 people, headed by Melis Kamilov.

The last restoration work was carried out
within the framework of the project «Internal
Irrigation 2» at the expense of the World Bank.

Problems in the development of WUAs
. In WUAs, there is a loss of irrigation
water associated with the loss of water for
filtration from earthen channels. There are
problems with the lack of exclusion bands
for most association channels on the farm.
. The Association is experiencing a
shortage of its own earthmoving equipment
(bulldozer, excavators and tractors),
vehicles and water measuring equipment.

Education and participation level of
women in WUASs of Karasuu district

The following chart shows the age of
the women who participated in the survey. The
average age of farmers is 34 years this means
that in the WUA of the Karasuu district involved
young women farmers. The age of the survey
participants aged 18-30 years is 32 %. Women
aged 31 to 40 years are 24%. Women of average
age from 41 to 50 years made up 14%. Women
aged 51-60 years make up 20%, and the lowest
age of women aged 61 years and older was 14%.

Age differences of women farmers in individual survey

= Age of the women
18-30 year
31-40 year
m 41-50 year
m51-60 year

H 61 and senior

Fig. 2. Age differences of women farmers in individual survey on 5 WUAs of Karasuu
district (Made by author. Source: Field research, 2021).

The results of field research in five
localities showed that the law on WUAs was
adopted in 2002 in KR, but the awareness of
women farmers about WUAS remains low. Most
of the women in the WUA of the Karasuu district
are connected to the WUA through the work of

family members. For some, their husbands or
male relatives attend meetings and therefore
do not feel the need to participate themselves.
Others, although interested in participating,
did not do so because they did not know
when or where the meetings were being held.
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Participation level of women in WUAs of Karasuu district

| Actively involved
women

Women help to
their husband

Wisdows

] :

l H Not interested

Number of women

Fig. 3. Participation level of women in WUAs in Karasuu district. Note - made by
author. Source: Field research, 2021.

The active participation of women in irrigation
water management can be seen in those farms
where men are in migration or have died.
To promote the full participation of women,
especially those with limited access to capital,
it is essential to raise public awareness of
WUASs as a key player in the irrigation system.

Most women after 40...61 have only
incomplete secondary education, and for active
participation it is important that a woman is
educated, knows more than a man, that her
men respect her, take into account her opinion.

According to the results of the field study,
6 women farmers in the WUA of the Karasuu
district have high education, 16 women have
secondary or secondary vocational education
and most of them are hairdressers, nurses and
teachers. The remaining 28 female farmers
finished from grades 9-10-11 due to early
marriages and a lack of understanding of the
importance of women’s education. Questioners
show that women farmers with higher education
are most likely to participate in WUA activities
than the women with secondary education.

Table 5

Education level of women in WUASs of Karasuu district

Level of education

Number of women

(grades: 9-10-11)

High education 6
Secondary vocational education 16
Incomplete secondary education 28

Note — made by author. Source: field research, 2021

Women are not trained in accounting of
financial and economic activities in WUASs or
in the subtleties of managing irrigation systems,
how to manage the activities of WUAs. It is
important to note that all the survey participants
did notknow what WUA was, although 4 women

were actively involved in water distribution
and conflict resolution. From this we can
say that they are familiar with the activities
of WUAs, but do not know about their main
functions, and that there is generally such an
association that should help in irrigation issues.
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Fig. 4. Individual survey. WUA «Myrza Azhy», Karasuu district
(Minura Begishbek kyzy, 2021).

During interviews with WUA managers,
mirabs and KWD workers received information
about the structure, functions, and problems
of women farmers. It turned out that men are
mainly engaged in sowing, water supply,
fertilizers and crop processing. This is more
difficult for women than for men, because
in addition to working in the fields, a woman
must take care of the household and children.

According to interviews of women
and WUA workers, women are extremely
underrepresented as professionals in the water

et

Fig. 5. WUA «Maz-Aikaly, Karasuu district (Minura Begishbek kyzy, 2021).

sector, especially at the managerial level in
WUA. This can be explained by the heavy
engineering focus of the water sector. Over-
reliance on engineering technology is a problem
in itself; investment is often shifted towards
water abstraction, treatment, and transmission
through further distribution to households
and management of the «soft» parts of the
system. The lack of attention paid to the user
interface, including reasonable prices for
water, services, and connectivity, can be partly
attributed to an over-reliance on male engineers.
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On a broader level, male dominance
and a focus on large-scale engineering are
explained by what makes you proud of yourself
and what gives you status in the eyes of others.
This includes controversial social rewards for
women in engineering or executive positions.
The water sector is just another manifestation
of the traditional roles of women and men in
our societies. To break these chains, we need
women and men to cross social boundaries. Such
bravery, in turn, must be supported by education
and enlightenment to ensure that we all measure
performance and status in a way that does not
discriminate against any individual. We should
allhaveanequal chancetoreach our full potential.

In order for more women to participate
in WUA, it must develop and address today’s
challenges, it must — for its own sake — break
with obstructive gender stereotypes and bring
more diversity. This is done not only to gain
much-needed additional perspectives and skills,
but also to break up homogeneous groups that
can themselves become breeding grounds
for prejudice and hidden agendas. It is well
known that women bear the brunt of unpaid
domestic work, including water management
at the household level. However, the same
type of work, when paid, is usually done by
men. The water sellers are almost always men.

Ways to overcome unequal gender
relations at the village level may include
professionalizing water management. With
appropriate training, community «free» labor
contributions to projects can be converted into
community contracts of skilled women labor.
Payingisanunderappreciated way ofrecognizing
someone’s work. Professionalization promises
to revolutionize the broader water sector, which
is characterized by self-sufficiency. In this way,
community water supply can contribute to both
practical and strategic women’s empowerment.

RECOMMENDATIONS FOR
IMPROVING WOMEN ROLE IN WUAS

According to the results of field
research the following recommendations
were made by women farmers in the hope
of improve the role of women in WUAs.
Recommendations:

It 1is necessary to increase women’s
self-confidence so that they are more
actively involved in the life of WUAs:
. Hold meetings only with women;
. Integrate geographically (neighboring
lands) female WUA members into women’s
groups-provide them with capacity-building
training on irrigation, accounting, cost
calculation, and improving profitability;

. Improve the availability of
WUA information for women farmers;
. Increase women’s knowledge and skills
inwatermanagementthroughshort-termcourses;
. IncreasethenumberofwomeninWUAsby
involvingtheminmeetingsand decision-making;
. Develop guidelines or
recommendations for women in WUA.
. Organization of courses,

trainings, seminars for women to improve
their skills and knowledge in WUAs;
. Exchange of  experience and
knowledge of women in WUAs between
Central Asian countries and other countries
by organization of short-term trips or online;

. Creating  cost-effective  incentive
such as organizing small grants for
rural  women’s participants of WUA.
CONCLUSION

Water resources management based
on broad participation and cooperation, can
promote women at the sectorial level, taking into
account the interrelated needs of multiple users.
Involving both women and men in leadership and
decision-making at all levels will optimize water
management and increase efficiency, as well
as the likelihood of achieving environmental,
social and economic sustainability.

The work discusses the problems
of women participation in WUAs and their
level of education, which affect the role of
women in Karasuu district. Therefore, WUA
needs the help of women who may suffer
from poor management and face difficulties
in managing water resources within their
borders. Also, the economic stability of
women in WUASs is a necessary prerequisite
for maintaining the structural environment
for initiating and resolving water issues.
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Education affects women’s participation
in WUA, as the water sector often requires
specialized technical knowledge, such as
civil engineering or environmental sciences,
which themselves have a smaller proportion
of women who have graduated from school
than men. There are a number of reasons why
women are underrepresented in technical
and managerial positions. First, women are
initially underrepresented in engineering,
geology, etc. courses when entering university,
so this underrepresentation seeps into the
labour markets. In addition, there are a
number of other factors contributing to this,
including barriers to gender equality policies
in societies, a lack of political commitment
on the part of company management and
government agencies, or simple cultural factors,
cultural factors that extend to the other two.

Finally, this study shows that the issue
of women’s participation in the management
of WUAs is not paid attention, and women,
without examples of support in the person
of managers, do not seek to join the councils
and managers of WUAs and remain aloof
from the issues of water distribution, land
use and the sale of agricultural products.

ACKNOWLEDGMENTS
Theauthoracknowledges forthe financial
support to the organizers of the competition
project «Competition for the field research grants
for Kazakh-German University master students
2021» which allowed to improve this study.

REFERENCES

1. Abdullaev, 1., Kazbekov,J., Manthritilake,
H., Jumaboev, K. (2009). Water user groups in
Central Asia: emerging form of collective action
in irrigation water management. Water Resource

Manage. DOI 10.1007/s11269-009-9484-4
2. Gafurchonova  Sobina, Khalikova
Shakhodat, Rasulova Khairiniso,
Bobokhanova Muyassara (2018).

Final report on conducting focus groups

with women in target WUAs. Khujand.
3. Haile, A. & Nigussie, Likimyelesh
& Barron, Jennie & Lefore, Nicole &

Gowing, John. (2018). Gender Dimensions of

Community-based Groundwater Governance
in Ethiopia: Using Citizen Science as an Entry
Point. IWMI Working paper 184 https://www.
researchgate.net/publication/283665621
The challenges facing women
in the water sector profession
4. Ivanova NI,  Askaraliev  B.O.,
Frolova  G.P, Belenko VA  (2021).
Problems of water resources management
in irrigation systems of Kyrgyzstan in the
conditions of market economy. http://www.
nccr-north-south.ch/Upload/B.Askaraliev-
Managing%20water%?20resources_ru.pdf
5. Maphosa-Dube,  Beatrice.  (2010).
The challenges facing women in the water
sector profession. Africanus. 40. 40-52.
6. Osh  Basin  Water Management
Department (2021). Legal document «Charter».
Department of Water Use. Osh, Kyrgyzstan.
7. Sakhvayeva E.P. (2020). Gender
mainstreaming in the water resource sector
of the Kyrgyz Republic. In A.V. Mitusov
(ed.), Practical Outlook on Gender Issues
in the Water Resources Sector. Almaty:
KGU. 94 — 97 (Translation from Russian)
doi: 10.29258/CAJWR/2020 Proc.eng
8. Abdykalykov  O., Baizhumanov D.,
Osmonaliev A., Tulegabylov N., Kim A.,
Koichumanova K., Plesovskikh R., Turdubaeva
Ch. (2010). National Statistical Committee of the
Kyrgyz Republic:Department of Population and
HousingCensus.RegionsofKyrgyzstan. Bishkek.

APPENDIX
Questionnaire
Dear Respondent!

Thank you for taking the time to
conduct this survey. This survey is conducted
to determine the level of education and
participation of women in the management
of Water User Associations of the Karasuu
district. The information received will be used
confidentially and only for the purpose of writing
a master’s thesis on the topic «Women in water
user associations of the Karasuu district». Your
answers will help you understand the situation,
identify the key problems and their causes,
and offer a number of recommendations for
improving the situation. Successful completion
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of the work depends on your sincere
responses. Filling out the questionnaire
will take you no more than 3 minutes.

We express our deep gratitude
to you for your participation and help!

Master  student:  Begishbek kyzy
Minura, Kazakh-German University,
Integrated Water Resources Management.

Supervisor: Barbara Janusz-Pawletta,
Head of the Master’s program «Integrated
Water Resources Management», Lecturer
in International Law, Candidate of Law.
Demographic and professional information:

Place of residence (Ayil okmot):

0 Toloikon

0 Otuz-Adyr
0 Mady

0 Kyzyl-Kyshtak
0 Saray
Your age:

0 18-30

0 31-40

0 41-50

0 51-60

0 61 and up

Your level of education:

Incomplete secondary education
Secondary professional education
Lyceum / College

Bachelor’s Degree

Master’s degree

Doctorate degree

© O O O O O

Your profession:

Marital status:

0 Married

0 Unmarried

0 Divorced

0 Other

Are you engaged in agriculture? (Do you grow
anything?)

0 Yes

0 No

If you are engaged in agriculture, then who is
the registered land plot?

0 For me

0 For my husband

0 Other relatives

0 We do not have own, but rent
Questions

1. Do you have any information about the
WUA of Karasuu district?

0 Yes

0 No

2. What role do women play in your WUA?
0 Big. WUAs have managers, women
farmers, who provide advice to other women
and help spread the word about WUAs.

0 Normal. There are women who are
actively involved in WUA activities.
0 Low. They do not participate in

meetings. We do not have information about
WUA.

3. Are you actively involved in your WUA?
0 No
0 Yes

4. If the answer is «yes», please specifying
how?

0 Participate in meetings, seminars and
trainings held by WUA, NGOs, government
agencies or other organizations

0 I offer my ideas, suggestions for the
development and expansion of WUA activities
0 I am partially involved in WUA
activities (fundraising, water distribution,
conflict resolution, etc.)

0 I would like to be actively involved, but
I don’t know how to do it.
0 Other

5. How often do you participate in the
activities of your WUA?

0 Whenever any form of event is
organized

0 Not often

0 I try to participate as much as possible
0 I have never participated in the
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activities of our WUA

0 I heard that I organized trainings,
seminars, meetings, but [ was not invited to
participate

0 Other

6. The participation of women will lead to the
development of WUAs, will help to distribute
water fairly in our village, as men do not
always understand the need for irrigation water
for farms headed by a woman.

0 I agree
0 I disagree
0 Other

7. Through the participation of women in
WUAs, they will gain knowledge about the
proper use of water, about new irrigation
methods that will help them get more crops.

0 I agree
0 I disagree
0 Other

8. Women’s participation will give women the
opportunity to break out of traditional norms
(fear of public opinion, men manage water,
women stay at home, women should not go
where there are many men) and contribute

to the development of irrigation system
maintenance, water distribution or general
water management.

0 Agree
0 Disagree
0 Other

9. What has your WUA done to inform women
about irrigation issues?

0 Regularly conduct trainings, meetings
and seminars

0 WUA managers notify about irrigation
problems

0 Don’t know what a WUA is?

0 There were meetings, but I didn’t
participate for personal reasons

0 Other

10. Do you want to learn more about WUAs?
0 Yes
0 No

11. If so, what information would you like to
receive?

0 About the structure, functions and tasks
of the WUA

0 How to become a WUA member

0 Advantage of WUA membership

0 About collecting money for the supply
of water

0 How water is distributed across WUAs
0 About new methods of land irrigation
0 How to make a profit with a good
harvest

0 Other

12. What role do you think women can play in
WUAs?

0 Keep accounting records

0 Active participation in WUA activities
by involving other women

0 Assistance in the organizational
activities of WUAs

0 Women are not smart enough to
participate in WUA activities

0 Dealing with irrigation issues is not a
woman’s business

0 None at all

0 Since women are the key consumers of
water, they should be in WUA

0 If women have education and work

experience in this industry, they can hold high
positions in water management and WUAs

0 Women in our region are not interested
in WUA activities
0 They can become mentors (trainers) to

share their experience in WUA
0 WUA leaders should be men, as they
are better able to handle this position than

women
0 Other

13. Are there any suggestions on WUAs and
the role of women in them?

0 Yes

0 No

If the answer is «yes», please indicating your
suggestions:
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’KEHIIIUHBI B YITPABJIEHWU BOJIHBIMHU PECYPCAMM: HA ITIPUMEPE
OBFBEJIVMHEHUW BOJOMNOJIB30BATEJEN B KAPACYHCKOM PAVIOHE,
KBIPI'BI3CTAH

Bernmoéexk kbi3p1 Munypa*

Hemeyxo-Kazaxcmanckuii ynusepcumem, Aimamul, Kazaxcman
E-mail: begishbekovam@gmail.com

Ilens wuccnmenoBaHus — HM3YYUTh YpPOBEHb O0OOpa3oBaHMA W Y4YacTUSl  JKEH-
mmH B Acconmanusax Bogomoib3oBarenei Kapacyiickoro pailoHa W 1O  pe3ylib-
TataM pa3paboTaTh pPEKOMEHAAIMM TIO0 TMOBBIIIEHUIO poiu keHmuH B ABIL
B nanHOM nccie10BaHNM MCTIONB3YOTCA ITOJIEBbIE HcciieqoBanHusA B AT A BI1, pacnionoxxen-
HBIX B pa3HbIX yacTax Kapacylickoro paitona. AHKeTbI ObUIH B35ThI y 10 KEHIITH U3 KXk 101
ABII c nenpro n3y4eHus: ypoBHs 00pa3oBaHus KeHITNMH 1 ux yuactus B ABII. Ha ocHoBe mo-
JIEBBIX HCCIIE0OBAHUN pa3pad0TaHbl pEKOMEHIAINH MO YITYUIISHUIO POiIH KeHIuH B ABII.
BbonsmuncTBo xeHmmH B ABII Kapacyiickoro paitona cesizansl ¢ ABII uepes pabo-
Ty YJIEHOB CEMbU WJIM 4Yepe3 COOCTBEHHOE IMOJIOKEHHE B PYKOBOJACTBE Cejla, UTO €Il
Oosbllle YBETUYHMBACT MX Yy4acTHe. Y HEKOTOPhIX MYXbSl WU POACTBEHHUKU-MYK-
YUHBI MOCEMIAI0T COOpaHHUs M TMO3TOMY HE YYBCTBYIOT HEOOXOIMMOCTH Y4acTBOBATh
B HUX camu. Jlpyrue, XoTs U ObUIM 3aMHTEPECOBAHBI B YYaCTUU, HO HE 3HAJIM, KOTJa U
rJe MPOBOAWIMCH 3TU BcTpeuu. s oOecriedeHHs] MOJIHOTO y4YacTHs SKEHIIUH BaXK-
HO TOBBIIIATh OCBEJOMJIEHHOCTh oOmIecTBeHHOCTH 00 ABII kak 0 Kito4eBOM HIrpo-
ke. OgHAKo OMpOCHl MOKAa3bIBAIOT, UYTO >KCHIIMHBI-(pepMepbl C BBICIIUM 0Opa30BaHU-
€M yale y4yacTBYIOT B coOpanusix ABII, yem keHUIMHBI cO cpeaHHM OOpa30BaHUEM.

KuroueBble cj10Ba: >KEHIIMHBI, aCCOIMALIMS BOAOMOIb30BaTeNeil, yuactue, oopasopanue, Kapa-
cyiickuil paiioH, Kelpreizcran

CY BATTAPIAMACHIHJIAFbI SUEJIEP: KbIPFBI3CTAH KAPACYbBI AYJIAH-
JIAFBI CY TAVJIATTAHYIIBLIAP KAYBIMJIACTBIF BIHBIH MBICAJIBIH]IA

Bernmobex kbi3p1 Munypa*

Hemic-Kazaxcman ynusepcumemi, Anmamol, Kasaxcman
E-mail: begishbekovam@gmail.com

3eprreyninmakcarbl—Kapacyaynanbiabi Cy naiijaiaHny mbL1ap Kay bIM1aCThIF bIH/1aF bL O ell-
JepA1HOUTIM ACHT e 1H)KOHE KAThICYbIH3EPTTEY KOHE OHBIHHOTHKeepi OoibiHmaCy aijana-
HYIIBUIAP KAaYbIMAACTBIFbIHAAFbI QUEACPIH POJIiH apTThIPy OOMBIHILA YCHIHBICTAP 931pJIEy.
byn 3eprreyne Kapacy aymaHbIHBIH op >KepiHIE OpHajlackaH Oec Cy maigajiaHyIIbl
KOFaMJIaCTBIKTBIH JalalIblK 3epTTeysiepl NaijgaiaHbUIafbl. OuenaepAiH OuUlM  JIeH-
reitin xkoHe onapablH JKCK-ra kareicybin 3eprrey yuiiH op KCK-man 10 oifen-
JeH cayanmHama okyprizuimi. [amanelk 3epTTeynep HeEriziHAe Cy NaigaiaHymibl Ka-
YBIMJIACTBIKTAp/IaFbl OHENJEpAIH POJiH apTThlpy OOMbIHIIA YCBIHBICTAP J31pJCHI.
Kapacy aynmannpik cy nadpganaHymibuiap KaybIMIACTBIFBIHIAFBl OWMENIACP/IIH KO-
ri or0ackl MYILIEIEPIHIH >KYMBICHI apKbUIbl HEMECE aybUIJarbl OacIHIbUIBIK KbI3-
MerTepi apkpuiel Cy maiianaHymibuiap KaybIMIAcTbiFbIHAa —OIpiKKeH, Oys1  onap-
IbIH KaTbICyblH ofaH opi apTreipanbl. KeilOipeynepain kesnecynepre — Kyieyi
HEMece epKeK TYbICTaphl KAaThICa/bl, COHABIKTAH OJapra e3/epl KaTbICyAblH KaXKeTl KOK.
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backanmap kenmyre KbI3BIFYIIBUIBIK TaHBITKAHBIMCH, OJap OV Ke3IeCylepiaiH KalllaH
JKOHE Kaiijla OTKeHIH OuIMesi. OWeNIep/iH TOJBIKKAH/Ib KAThICYbIH KaMTamachl3 €Ty-
JIH HEri3ri OWBIHINBICHI PETIHAE dHesIep Typaibl KOFaMHBIH XaOapaapibiFblH apTThI-
py MaHb3IObL. JlereHmeH, cayamHamanap KOpCeTKEHIEeH, Korapbl Oumimi Gap depmep
oitenep opra Oimimi Oap oienmepre Kaparannga JKCK >knHambIcTapbhiHA JKHi KAThICAJIBI.

Tyiiin ce3aep: siiennep, cy naiiaanaHybuiap KaybIMIACTBIFbI, KaThICY, OiiM, Kapacy aynaHsl,
KpIprbi3cTan
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90K 551.5 FTAMP 37.21.29

KA3AKCTAHHBIH IIBIFBICBIHIA AHBI3AKTAPIBIH TAPAJTY
EPEKIIEJIKTEPI

M.C. Fao66acosa*',?, A.C. Hoican0aeBa’

‘«Kazasponasueayusy PMK aye Koszanvicvin yuvimoacmuipyowviy Opmanvix Kazaxcman eHipaik opma-
nvlewl, Acmana, Kazaxcman

2on-Dapabu amvinoazvl Kazax yimmuolx ynugepcumemi, ceoepaus sxcare madbuammol NAOALAHy
daxynememi, Aimamot, Kazaxcman

E-mail: marzhan_94.94@mail.ru

3eprrey xymbicbina [lbrpic Ka3akcTan aymarbiHIa aybll MIapyanibUIbIFBIHA KAYINTI Me-
TEOPOJIOTHSUIBIK KYOBUTBIC — aHBI3aKTBIH Tapally epeKIIeTiKTepl KapacaTbIpbUIIbl. ATalFaH
MaKcaTKa JKeTy VIIH KOIDKBIIIBIK MATIMETTEp HETI3iHIe aHbI3aKKa KOJIAMIIbI JKaFmaaniap
MeH aHbI3aKIeH OoiFaH KyHaep canbl ecentenni. ConbiMen Karap, Ileirpic Kaszakcran
OHIp1 OOWBIHIIIA HETI3r KIMMATTBHIK KOPCETKIITEPIH Tapaly epeKIICTIKTepl CHIaT-
TaJabl. 3epTTey HOTMKECIHE COMKEC YKbUI iNIHJIE aHbI3aKKa KOJAMIbI METEOPOIOTHSIIBIK
Kargaimap coyip-Kapaiia apajaFblHIa KaJbIITacabl, ajl aHbI3aK KYOBUIBICHI MaMbIP-KbI-
PKY¥HeK aitapblHaa OpbIH anaabl. Ecenreynep HoTmKeciHe colikec, Ka3akcTaHHBIH IBIFbI-
CBhIHJA KBULIBIH KbUIBI MEP3IMiHJE OpTa €CENICH aHbI3aKKa KOJAMIIbl JKaFaaiaap CaHbl
60 KyHre NeiiH KeTell, aJl aHbI3aKMeH OojFaH karmainap canbl 30 KyHre AciiH Oaii-
KaJabl. AJ, BUIFQJJIBUIBIK TaNIbUIBIFBI OalKaaIMaWThIH Tayiabl aydaHaapia aHbI3aK Ky-
ObuTBICHl OpbIH anMaiinel (MC Mapkaken KOpbIFbl, JICHUHOTOpCK). AHBI3aK KYOBUIBICHI
Xui OaliKalaThlH ayJaHAapFa CajJbICTBIPMAIIbI BUIFAJIBUIBIKTBIH MOHI TOMEH JKOHE JKEIl
KBULIAMIBIFBI KOFAPBI JKA3BIKTBIK JKOHE ajaca Tayibl aymaHaap coiikec keneni (MC Axk-
xap, Asre3). 3epTTey JKYMBICHI OapbIChIHAA aJbIHFAH HOTHDKEJICp aybll IIApyamlbUTbIFbI
CaJlachlHIIa, KJIMMATTBl 3EPTTEYy/e MKOHE KayilTi arpoMeTeopOSIOTHSIIBIK KYOBLIbICTAp-
oel  Ooimkay camanmapblHIa S>KYMBIC aTKapaThlH MaMaHIapMeH MaijanaHybl MYMKiH.

Tyiiin ce3aep: bUTFaIABUIBIK, aHBI3AK, KYaHIIBUIBIK, JKEJI KbUIAM/IbIFbI, KAyilITI METEOPOJIOTU-
SIIBIK KYOBUIBIC.
Kao6pumanpr: 26.04.2023
DOI: 10.54668/2789-6323-2023-109-2-52-63

KIPICIIE aylaHjapja amnarThl OSKaFaal  KapusUlaHybl
opbiH anael (KeBeutopma oOmbICHL.., 2021).

AHBI3aK — aya  TemmepaTypachl AHbI3aK KYaHITbUTBIK KYOBUIBICTAPBIMEH
JKOFapbl ~ OOMBIN, TOMEH  CaJBICTHIPMAlbl THIFBI3 OAMIAHBICTHI, anaiga Oy TaKbIPhINTA

aya  BUIFIJBUIBIKTBIH ~ OpBIH
KaTap  Y3IIKCI3  JKeNJepiH

alybIMEH 3epTreyiep a3 kyprizinren (Yremos, 1959).
Hotmkecinne KebOine Opransik Asus 3eprreynepi, TMJI

KaJIBIIITACAThIH  ayblUIIapyalllbl¥bl  CaJlaCbIHA enz[epi OolibIHIIIa KCHCCiﬂCﬁ 3CPTTCYJICP 6ap:

KayinTi MeTeoposIoTusuIbIK  KyObuabic.  Con
cebenTi arajgfFaH KYOBUIBICTApPABIH KEHICTIK
XKOHE YakKbIT OOHBIHIIA TapalyblH 3epTTey
aca KbI3BIFYIIBUIBIK TyAbIPaabl. JKYMBICTBIH
©3CKTUIIr, COHBIMEH Karap peciyOnuka
ayMarblHIAa COHFBl JKbUIAAp/a OpBIH aliFaH
KyaHUIBUIBIKTBIH ~ 3KOHOMMKAHBIH  OpTYpJIl
calajapblHa aHKbIH OCEpPIMEH CHUIaTTaajbl
(3acyxa..., 2022) xoHe >KeKeJereH OKIMIILIIK

Kazakcranupiy CoaTycTiK OpMaHIbl jJania
nanmmadTel  OeNTiHAe Kapa TOMbBIpaK TeH
YKaybIH-IIAITBIHBIH MOJIIIEP1 KOTT OOIFaH IbIKTaH
KYPFaKIIBUIBIK TIEH aHbI3aK CHUPEK OalKasasbl.
An, pnanmanplK aWMakKTa OCIMIIKTIH ajyaH-
TYPAUTITT MEH KapamailbiM Kapa TOIBIPAKTHI
xKepre KYaHITBLTBIK KYOBUIBICTAPIBIH
10...15% xe3nmeceni. Apbl Kapail Kyprak
nananbl aiMakK YJIKeH OOJFaHIBIKTaH aHBI3aK
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NeH  KYPFaKIIBUIBIKTBIH  BIKTHMAJIbUIBIFbI
ya(UKaTBIKKEHICTIKTEPO3repreH CalbIHAP TY Pl
Oomanel (MupsanunoB,  Mcaxomxkaes, 2021).

AHBI3AKTHIH KYPFaKIIbUTBIKTaH
HETI3ri aWbIpMAIIBUIBIFBI O OHBIH  KBICKA
(Gipaemie cararraH OipHelle KyHre JeHiHT)
YaKbITTa TMaia 0oNMybl. AHBI3aKTHIH OCEPIHEH
TOIBIPAK BUIFAJIBIHBIH ~KAPKBIHIBI OyJIaHYBI,
OCIMIIKTepAIH Cy OaJaHCHIHBIH  OY3bUTYBI
KOHE OCIMIIIK TIHAEPIHIH CYCBI3IaHybl KYpeml.
SrHu, eciMmikTep KeOemi >KOHE ellefdi, TimTi
TOIBIPAKTa BbUIFaJ )KETKITIKTI OoJca 1a, TaMbIp
Kyieci oCIMIIKTep/IiH Kkep OoiriHe )KeTKUTIKTI
MeJIIIIep/Ie Cy/Ibl KETKI31M yarepmeii. Mbicasl,
aHBI3aKThIH KYHOarplcKa ocepi  OacTamksbl
dazaceiHa 6TE KayinTi OONBIT TaOBUTA IBI, SFHU
cabarbIHBIH JKaChll Ke3iHAe KYpT capraioHa
anein keneni (baitmonanoB sxone T.6., 2016).

AHBI3aK  HEri3iHEH  KOKTEM  MEH
xa3na JKep mIapbIHBIH Jaja >KOHE OpMaHJbI-
nana  alMakTapeiHIa —OaiiKamanael.  AHBI3AK
ApKTHKagaH WIBIKKAH aya MaccajapbIHbIH

oepinren (baiimonanoB xone T.6., 2017).

AHpBI3aK KYOBUIBICHIH KapacThIpFaH7a
HET13TiHEH METEOPOJIOTUSIIBIK KOPCETKIIITEPAIH
Keneciiell  KpuTepuiiepi  KOJJAHBUIAABl —
KEJJIH KbUIJAMIBIFBI 5 M/C-TaH KOFaphbl,
aya Ttemmneparypackl 25 oC-taH Korapbl

XKoHe aya  bpUFanAbUIbiFel  30%  TeMeH
(ITonesout, 1992; TIpunrod, Ilaceunrok,
2005; ITaceuHroK, CeHHUKOB, 1983).

XKorapsiga aTajraHaapabl
€CKepe  OTBIPBIN, 3epTTey  KYMBICHIHBIH
Herizi Makcatel — Ilereic  Ka3zakcranma

aHBI3AKTBIH Tapally epeKILIeNIKTEpiH 3epTTey.

3EPTTEY OBBLEKTICI MEH
QJIICTEPI

3epTTey 00BeKTICl. 3epTTeY KYMBICHIHBIH
Heriari  oObekrici — Iewreic  Kazakcran
aymarbl. byn aymak pecrnyOIMKaMbI3ObIH €Ki
o0ibichiH  (AOait xoHe IlleiFbic Kazakcran
OONBICTapbl) KaMTUABL. ATanFaH ayMaKThIH

e3repyl ~ Hemece  IIenai  ailMakTapAaH HETi3ri  epeKIIeNnikTepiHiH  Oipi  Oosbin
aya  MaccachlHBIH  Kenmyl — HoTmkeciHae Kasakcranmarsl cysl Mo EpTic e3eHi anaObIHBIH
naiina  OGomamel  ([3epmzeeBckuii, 1957). OGomysl  TaObutamel.  3epTTey  OOBKTICIHIH
KazakcranHbiH COJNTYCTIK MAaHBI3/IBUIBIFBI aybUTIIAPYaIIbUIBIK CalaChIHBIH
oOIBICTaphI OolbIHIIIA TalbIHIANFAaH MaWIbl  AaKbUIIAPABIH — IMIHAE  KyHOAFrbIC
arpoKIMMAaTTHIK aHbBIKTaMayap/ila ©CipyMEeH  HIYFbUIJAaHybIMEH  CHIATTajajbl.
aHpI3aK OONFaH KyHAEpP CaHbl KapTrajapsbl
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3epTTey MoJliIMEeTTepi. 3eprTey
xyMbIchiHTa «Kasruapomer» PecmyOmukanbik
MEMJICKETTIK KOCimOpbIHBIHBIH (PMK) (www.
kazhydromet.kz) [lIeirbic Kazakcran aymarbiaia
OaxpLIay KYPri3eTiH METEOPOIOTUSLITBIK
cranuusapasiy - (MC)  1981...2020  xoxk.
apajbIFbIHAA KYHJENIKTI TYpAe >KYpri3iuireH
OaKpUIay MONIMETTEpi KUHAKTANbI. bakbuiay
OpBIHAAPHI ayMaK OOMBIHIIA OipKeNKi TapajiraH

MPOBUHIMSJIAPBIHBIH IIEKapachlH HETi3re aja
oteipbin, KP I'eorpadust MHCTUTYTHIHBIH COHFBI
o3ipiieMesniepiHe CoWKeC METEOCTaHIUsIapabl
OJapAbIH ~ OpHajackaH  epi  OoMbIHIIA
xyieney opeiHaanasl (HanmonansHeil Atnac,
2006). XKyiieneyre colikec, KapacThIPBUIBII
OTBIPFAH AyMAaKTbIH TEPPUTOPUACHI Keleciaen
¢buznKo-reorpadusIIBbIK IIPOBHUHLUSATIAPFA
Oeminren: 3aiican (5 MC), bankam-Amnaken

)koHe  OmikTik  OodbiHma 195...1372 M. (2 MC), XKeskasran-Asrez (3 MC), ¥cak
apanbiFbiHIa opHajackaH (kecre 1, cyper 1). mokputel  Onrycrik Kazakcram (3 MO),
Kazakcran PecnyomukaceiabiH  (KP) Ownrycrik-bareic  Anrait (13 MC), Ecin-
¥arTelk  amiacelHblH - pusuka-reorpadusinblk  Kyisiaasr (1 MC), TapOaratait (I MC).
Kecre 1
MeTeopoIOrHsIIbIK CTaHIUSIIAP Typabl aKmapar
CraHUUSHBIH Boii- Erix Buik- OusnKo-reorpadusIIbIK AmblFas
No aTaysl JIBIK TIK, M MPOBHHIIHS KBUIBI
1 Axoxap 83°41"  47°35 649  3aiican 1961
2 Axkcyar 82°47" 47°46' 535 3aiican 1940
3 AKxTorail 79°40" 46°56’ 364 Bankam-Anaken aynaHbl 1961
4 Asres 80°24" 47°58' 657 Keskasrau-Asres 1928
5 BakTel 82°45"  46°40' 441 Bankanr-Anaken ayaHbl 1927
6 Bapmarac 78°39"  48°09’ 646 Keskasran-Asres 1937
T Nwurpueska  80°49'  50°45' 356 . CAK WOKeUIl OHTYCTIR 1960
Kazakcran
8 Kanrprzrede 81°14"  49°13" 456 Omnrycrik-barsic AnTait 1931
9 3aiican 84°53"  47°29" 604 3aiican 1924
10" Mapxaxon 86°02' 48°47" 1372  Owrycrik-Bateic Auraii 1982
KOPBIFBI
M Kaiinap 7723 4912 g4p  CAK WIOKEUTH ORTYCTIK 1950
Kazakcran
12 Kapaybin 79°14"  48°57" 614 XKeskasraH-Asres 1937
13 Karon-Kaparaii  85°37" 49°11' 1067  Omnrycrik-bateic AnTait 1926
14 Koxkmexri 82°24"  48°45' 510 OHnrycrik-baTteic AnTai 1924
15  Kypuim 83°40" 48°33" 433 3aiican 1936
16  JlenmHoropck 83°33" 50°19" 809 Omnrycrik-bateic Anrait 1928
17 Camapka 83°23"  49°00" 496 OHnrycrik-baTteic Anrtai 1929
18 Cene3HeBka 83°30" 49°37' 396 OHnrycrik-baTteic Anrai 1967
P Comei 80°17 5025 195 ) CAK WIOKEUIEI ORTYCTIK 1957
Kazaxcran
20 Cemusipka 78°19"  50°54' 148 Ecin-Kyibras1 1893
21 Tepexri 85°45"  48°25" 615 OHnrycrik-baTteic Anrtai 1970
22 Tyrbun 84°12"  47°45" 396 Saiican 1962
23 Ynken Hapbra 84°30" 49°13' 403 Onrycrik-bateic AnTtait 1937
24 Ypxap 81°39" 47°05" 489 Tapbarartait 1933
25 OckeMeH 82°35"  49°56' 287 Onrycrik-baTteic Anrtaii 1926
26  Hlanabait 81°12"  49°42' 365 Onrycrik-batbic Anrait 1934
27  ap 81°06" 49°35" 338 Onrycrik-barbic Anrait 1931
28 HIemonanxa 81°52"  50°37' 310 Onrycrik-bateic AnTtai 1934
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[Ieireic  Ka3akcTaHHBIH — KIIMMATTBIK
xkarmainapel. [leireic  Kazakcran eHIipiHIH
KJIUMaTbl ajgyaH Typial Ooibin keneai. buik
TayJap JKoHe Tay OeKTepi aTajFaH ayMaKThIH KOl
kesieMiH anajpl. COHBIMEH KaTap, JKa3blK Jaja,
MIOJICUT KOHE IOl 30Hajapbila Ke3IeCEel.
JKa3bIKTBIK ~TI€H  Taylbl  alMaKTapbIHBIH
KJIMMAaTTBIK ~ JKarjaiiapel  Oip-OipiHeH aya
TEMIIEPATYPACHIHBIH PEKUMIMEH JKOHE JKaybIH-
HIAlIBIH ~ MOJILEPIHIH  ailblpMallbUIbIFBIMEH
epekmeneHeni. KpIChl CybIK )KoHE y3aK 00J1abl,
aJl KaHTap aiibl €H CyBIK ail OOJBIN TaObLIA b,
On aiifa oprama aya TemnepaTrypachl 11aMachl
-12, -17 °C, xeui6ip xepnepue -23, -27 °C, an ex
BICTBIK ail IILJIZIe/Ie OpTalla aya TeMIIepaTypachl

OmikTirine OamyIaHeICTEI 006 Keste i . JKbUIABIK
KaybIH-1IIALIbIH MOJILIEPIHIH Tapaylybl O1pKeIKi
emec. JKaybpIH-IIAIIBIH KBUIIBIK MOJIIIEPIHIH
€H a3bl Tay apajiblK oMmnarrap/a, eH KeOl Tayibl
XKoHe Tay OekTepi aymakTapblHAa OoJajabl.
Kot imiage [erpic Kazakcran ayamarbiaga
KenTereH O6JIIriHAE OHTYCTIK-IIBIFBIC KOHE
OHTYCTIK eJep 0achiM, OHTYCTIT1H/IE IIBIFBIC,
COJNTYCTIK IIBIFBIC Keyljaep OachiM OOJbII
Kesesl. AJIbIHFaH ayMaK OOMbIHIIIA OpTalia JKell
KBUTTAMIBIFEI 2...5 M/c, Keibip aynanmapaa 15
M/C 3KOHE OJJaH/1a )KOFapbl xKeJiiep 00JIybl MYMKIH
(Knmumar Kazaxcrana no o6mactam, 2022).

[Isirpic KazakcTan aymarbl OOWBIHIIA
KOIDKBUIIBIK aya Temmeparypacsl -1,8 °C

14..24 °C coiikec kemeni. Kazmarel aya (Mapkakein KOPBIFbI METEOCTaHIIHSICHI)
TEMIIEpaTypachlHbIH  Tapailybl  TaynapiablH koHe 7,0 °C apanarbiHga esrepeni (kecte 2).
Kecte 2
[erreic Kazakcran aymarsl Ooitbiamma 1991...2020 oK. apaibIFbIHIAFbI
OpTalllajlaHFaH alIbIK XKoHE KBUIIBIK opTalia aya temmneparyapcsl (°C)
Aiinap

MecocTarIs I | 2 ] 3 [ 4] 56758 9 1w0]1] 12 Hein
AwKap 17,7 -147 58 80 145 203 221 20,5 13,9 59 51 -140 40
AKcyar -184 -152 60 81 151 206 22,1 206 138 54 55 -145 38
AKTOFail 2137 108 -1,6 103 169 229 246 229 159 76 2,1 99 69
Asre3 -157  -134 53 70 136 193 21,1 19,5 128 49 52 -128 38
BaxTbl 12,7 -88 02 107 162 21,1 231 21,7 156 80 -14 95 70
Bapuarac 149 -127 44 76 143 202 21,5 200 134 54 47 -121 45
JIMuTpHeBKa -153  -133 61 60 137 192 205 185 119 45 58 -123 35
Kanrbsro6e 147 41260 51 70 143 202 21,7 199 131 56 48 -l116 44
3aiican -168  -134 43 92 161 21,8 237 223 156 713 40 -130 54
MapKakel KOpbIEbI 222 -182  -10,7 06 67 127 146 132 78 10 7,8 -176 -1,8
Kaitrap -145  -13,1 0 57 52 122 176 189 17,1 107 34 -61 -12.1 2.8
Kapaybut 2128 -1L,1 36 69 139 197 21,0 191 125 52 46 -103 47
Katon-Kaparait -134  -11,1 -4.7 45 104 154 17,1 15,7 10,0 30  -6,0 -11,3 2,5
KokmexTi 203 -169 81 57 134 190 209 192 122 40 67 -159 272
Kypuuim -188 -160 62 80 148 202 221 204 138 61 47 -145 38
JleHnHOrOpeK 2128 -106 43 46 11,1 159 175 157 99 34 57  -108 28
Camapka 172 -142 56 76 146 202 220 20,5 141 63 -42  -13,1 43
CenesHeBka -155  -136 60 67 139 198 214 193 124 49 53  -120 39
Cemeit 2150 -132 50 7,5 148 204 217 196 12,7 54 45  -11,5 44
Cemusipka -163  -146 60 73 149 209 224 203 134 56 49 -122 42
TepexTi 2149 -11,9 40 85 150 204 222 205 144 67 40 -12,1 51
Ty#bil -197  -164 68 63 146 209 228 209 139 59 46 -148 36
Yiken Hapsin 2138 120 75 108 17,0 19,1 215 19,5 12,6 42 49  -168 472
Ypixap 2150 -11,7 0 3,1 95 156 205 224 21,0 147 68 26 -11,5 56
OckeMeH -156 -136 56 68 139 191 204 185 122 54 47 -118 38
WlanaGait 2141 122 50 69 138 195 212 193 126 55 46 -109 43
Ilap -155  -136 60 67 139 198 214 193 124 49 53  -120 38
IlemoHanxa -159  -135 58 63 139 192 207 187 122 50 52 -124 36

ATBIHFaH TEPPUTOPUAZA €H BICTHIK
ailpl mIge, €H CybIK ailbl KaHTap aibiHa
coiikec kememi. Aya Temmeparypacsl 0

°C-raH TypakThl ©TYy JaTachl KOKTeMJe
Haypbl3 allbIHBIH OacblHA XOHE Ky34€ Ka3aH
allbIHBIHBIH COHBIHA COMKeC Kenei (cyper 2, a).
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Cyp. 2. [lvizvic Kazaxcmannsiy He2i3i NpoSUHYUANAPbL OOULIHULA MEMeOPONOSUANbIK

CUNAMMAMALAPBIHLIY JHCHLI [UiHOe mapany epekuenikmepi: a) aya memnepamypacyl

(°C), 2) srcayvin-wawivin menwepi (Mm), 6) dcen Hcolidamoviavl (M/C), 8) carvblcmvlpma-
JIbl bLIRANOBLIBIK KopcemKiwi (%6).

KazakcraHHbIH HIBIFBIC
TEPPUTOPHUSICHIHIAFBI METEOPOJIOTHUSIIBIK
CTaHIUSJIAPBIH/IA JKaybIH-IIAIIBIH
opramia  JKbUIABIK  MeJIIepi 193,2-nen
636,7 MM mamaceiHna Oomanel (kecte 3).

bykim JEPITiK MIPOBUHITUSIAP A
1991...2020 FOK. apaJIbIFbIHA  KayblH

IIANIBIHHBIH OpTalla MaKCHMAaJJbl MeJIIIepi
Kazja — MIUIIe aiibiHa Keesl. AJl, MUHUMAJIIbI
MeJIIIIepi OpTallla aJiFaH/1a aKIaH aiibIH/1a Ty Ce/Il.
Tek kana, TapOararaii MPOBUHIMSICHI OOMBIHIIIA
MaCHMaJIJIbIChl Kapailia aifblHa, MUHUMAJIIbICHI
KbIpKYHek aipiHma Oomagsl (cyper 2, 9).

XKenmiH opTramia XbUIABIK TapaTyblHIa

3aiicaH, Omnrycrik-barbic Anraii,
Keskazran-Asares JKOHE Ecin-KysbiHas1
MIPOBUHITMAIAPBIHIA HaypbI3IaH Oacran

JKa3Fbl aiyiapaa JKeIAiH JKbULIAMJIBIFBL 5 M/C

»orapsl 00iibl. COHBIMEH KaTap, 3alicaH jKOHE
JKeskaszraH-Asire3 NpoBHHIMANIAPBIHIA Ka3aH
aiiblHa JIeiiiH 5 M/c sxorapbl OonFaH (cyper 2, 0).

HIeireic Kazakcran aymarbsl OOWBIHIIA
CaJIBICTBIPMAIBl  BUIFAJIBUIBIKTBIH  JKBUIJIBIK
opTamia Tapainybl OIpKeJKi, Coyip-KbIpKYHeK
aillmapelHoa  TOMEH, all  Kapallla-HaypbI3
allapbIHa KOFapbl OONBIN KeneAdi (CypeT 2, B).

3eprrey omici. AHBI3AK KYOBUIBICHIH
aHbBIKTay  MakcaTblHIA Kellecli  KpUTepui
KOJITAHBLIAJIBI: bakpinay Mep3iMACpiHIH
OipiHAe JKENIIH O KbUIAAMABIFBI S5 M/C-TaH
KOFapbl, aya Temneparypacsl 25 °C-tan
JKOFaphbl *oHe aya bUTraibuiblrbl 30 % TeMeH
KaTrapblHaH 5 KYH JKOHE OJlaH Ja OaKbUIaHYBI
(ITonmeBo#i, 1992; TIpunrod, Ilaceunrok,
2005; ITaceuntok, CennukoB, 1983, IlpaBuia
npefocTaBieHuss  wHpopManuu...,  2021).
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Kecre 3
[Isrreic KazakcTan aymarsl OoiibiHIIa 1991...2020 K. apaabIFbIHAAFbI
opTaiajaHFaH aliIbIK XKOHE KbIIIABIK JKaybIH-IITAIIBIHHBIH MOJIIIEpi
Aitnap
Merocraruss T [ 2 [ 3 [ 4[5 [6]7 s [ [w[nua]n]|™
AxKap 11,7 99 123 202 256 303 349 225 17,0 187 204 147 2383
Axcyar 99 75 104 147 22332 395 204 142 147 152 13,1 2148
AxTorail 146 11,8 122 127 151 165 21,1 13,1 11,1 20,1 263 18,6 1932
Asires 178 157 166 21,5 275 31,5 399 223 13,1 249 31,6 248 2872
BakTsl 255 20 203 292 283 265 254 194 158 23 409 324 3067
Bapatac 156 123 126 145 194 259 382 187 88 135 196 18,7 2178
JIMUTpHEBKa 153 154 203 204 30,7 433 552 276 2201 312 267 229 3311
Karbizrete 141 129 198 234 29 385 50 242 194 234 28 20,1 3028
Saifcan 15,6 13 184 29 418 36 429 258 295 297 285 174 3276
Mapkaken kopoirbl 30,6 28,8 342 413 495 542 699 63,6 542 498 472 446 5679
Kaiinap 55 64 89 21 251 362 506 31,7 128 14 132 63 2317
Kapaysin 84 74 13 195 242 356 463 223 143 151 165 112 2338
Karon-Kaparait 13 127 186 39 548 627 60,6 529 41,7 384 287 193 4424
KokriekTi 295 188 167 19,1 21,6 324 375 19 127 21,6 334 344 2967
Kypuuim 179 142 149 20 242 253 253 194 178 262 27,7 246 2575
Jlennnoropck 186 21,7 351 596 747 777 849 63 56 619 506 329 6367
Camapka 27,1 23 213 266 309 37 492 302 258 347 432 36 385
CeresHeBKa 106 10,5 114 183 181 240 294 209 156 188 168 11,6 2093
Cemeit 164 17,7 198 16,7 27 347 50 265 168 22,5 278 247 3006
Cemnsipka 91 102 144 141 197 323 374 215 152 175 167 127 2208
Tepexri 303 227 21,6 252 258 336 46 29 24 323 479 443 3827
TyFbin 11,3 82 115 169 21 196 237 15 14 197 204 128 1941
Yxen Hapbia 178 148 199 32,5 434 451 51 40,6 393 378 30,5 248 3975
Ypikap 464 368 304 339 362 321 32 228 198 37,1 654 59,7 4526
OckeMeH 27,7 26,1 303 384 419 482 635 389 303 444 503 383 4783
[lanaGait 182 17,1 209 25 318 366 51,7 267 187 285 322 252 3326
Ilap 13,6 15 182 205 244 299 527 26 168 25 287 209 2917
[lemonanxa 292 272 319 31,1 373 392 60,5 447 27,1 419 46 375 4536
ATtanFaHKpuTepuiiep O0MbIHIIIAaHbI3AK 00JIFaH CoHbIMEH KaTap, aHbI3aK KYOBLIBICHI
JKaraiap caHbl aHBIKTANBI. Erep skorapbiia OpbIH — alFaH  JKaFdailap  KpUTEpHiliepiHe

KOPCETUITCH KpUTEpUiiepre Ccoikec aya-
paibl JKaFgaimapbl 5 KYH Y3IIKCi3 OakbuIaHca,
OHJAa OJ JKargail aHbI3aK KYOBUIBICHIHBIH
OpblH anyblH  Outmipmi. OcbhlFaH — Ccoiikec
KaszakcTaHHBIH TIBIFBIC  aylaHbl OOWBIHIIA
aHbBI3aKIICH OOJIFaH YKaFaiaap CaHbl €CENTEIIi.

3EPTTEY HOTHUXEJIEPI

AHBI3aKTBHIH AHBIKTaMaChbIHA
ColiKeC aHpI3aKKa KOJIalabl OoJiFaH opTalia
KarJaimap caHbl MEH aHbI3aKNeH OOoJFaH
opramia KYHIEp caHbl ecenrtenii (kecre 4).

AHBI3aKTBIH OPBIH ally KpUTEpUUIIEPIH
tangay  OapeichiHaa  IIeireic  Kazakcran
OHIpiH/JE aHbI3aKKa KOJIAWJIbI OOJIFaH opTalia
xargannap cansl  1..59 Kypanel. AHBIZAK
OOJFaH  Karjaijgap CaHbl  IIUIJE-TaMbI3
almapeiHaa Kem Oaiikananwl. EH kemm skarmai
Axoxap MeTeocTaHIUACHIHAA (59) KoHEe eH a3bl
MapkakeaKOpbIFbl CTaHITUACKIHAA( 1) TipKeNTeH.

corikec (ITomepoit, 1992; I'punrod, Iaceunrok,
2005; ITaceuntok, CennukoB, 1983, IlpaBuia
MPEAOCTABICHUS uH(dOpMaIHH..., 2021)
aHBI3aKIeH OOJFaH KYHJEpP CaHbl €CENTENHII.
Hotmwxkecinne KazakcranusiH LLbIFbIc 0HIpiHAC
aHbI3aKIeH 00IaThIH KYHAEp caHbl 27...30 KyHTe
JeH1H KeTyl MyMKiH. Mbicanbl, AKxkap, Asres
MeTeocTaHnmsuiapbiHaa 27...30 kyH Ooiibl, an
Mapxkake Kopsirbl, Kalinap xoHe JIeHUHOrOpck

METEOCTaHIMSIIApbIHAa  MyJAe  Oonmaras.
Erep anbiHFaH MeTeocTaHUUSTIAPIbI
MIPOBHUHIIUSATIAPFA Oemin KapacThIpaThIH

0oJicak, €H KeIl opTalia >KaFaaiiiap CaHbl
MaycChIM JkoHe miiae abiHaa Ecin-KybiHasr
MIPOBUHITUSCHIHA, a7 TaMbI3 alibiHAa TapOararait
npoBUHIMACHIHAA Oonabl. COHBIMEH KaTap,
a3 OoyraH opTalla JKaraaiiap caHbl OapiibIK
arnapna ycak 1mokeliel OHTycTik Kasakcran
MPOBUHIIMACHIHAA TipkenreH (cyper 3, a).

57



Hayunovie cmamovu

Kecte 4

IIsreic KazakcTan OOMBIHINA aHBI3aKKA KOJAWIIBI OOJIFaH Kb IIIHACTI MaKCHMaJIIbl aHbI3aKKa
KOJIAMIIBI JKaFIaijIap CaHbl )KOHE KPUTEPHUITE COMKeC aHbI3aK 00JIFaH MaKCUMAJIIbI KYHIIEP

No Cranuusnap 7] | 5 | 5 I AI/I;ap | g | 9 | 0 Ko
1 AxKap 1) 6(1) 14(7) 16(10) 1609 73) -() 59(30)
2 Akcyar 1(-) 5 9@ 8 81 40 -() 35(D)
3 Axroraii 20 8(1) 12(4) 14@ 133) 6() -() 55(13)
4  Asres 1) 6(1) 13(6) 1509 1609 7@2) 1() 587
5  Bakmm 20 6(Q) 9(3) 11(6) 14(7) 6(2) 1() 49(19)
6  Bapmarac 1) 5(1) 11 125 11(5) 4(1) -() 44(16)
7 JmutpreBka 1(-) 6(1) 8(4) 6 (5) 7(5) 3(2) -(-) 32(17)
8  JKamrezreOe 1) 6() 124 11(5 12(35) 6(2) 1() 48(17)
9  3aiican 1) 6(1) 13(6) 14(7) 15(7) 7@2) 1() 57(23)
10 Mapxaxe:n KOpbIFbI -() - () -() -() 1(-) -() - () 1(-)
11 Kaitnap -() 1(-) 4(-) 30) 30) 1(-) -() 120)
12 Kapaysin 1) 5(1) 103 104 93 4(¢) -() 40(11)
13 Karon-Kaparaii -() 2(-) 4(-) 4 (1) 5(D 2(-) -(-) 16 (2)
14 Kexmexri () 41 8(B) 9(3) 103 3() - 35(11)
15 Kypmim 1) 5(1) 114 11 14G) 50) 1() 48(16)
16 Jlennnoropek -() 1(-) 2(-) 1(-) 2() 1(-) - () 8(-)
17 Camapka 1) 6(1) 10(4) 114 13(6) 6@3) 1() 47(19)
18 Cenesneska () 1G 31 360 40 1 - 1200
19 Cewmeit 1) 7(1) 11@& 93 9@ 5(0) 1() 42(11
20 Cemmspka 1) 8(Q2) 14(6) 13(5 12(5) 5() - 53(19)
21 Tepexri 1) 4(1) 9@3) 104 12(4) 4(¢-) -() 40(12)
22 Tyrwin () 30 81 82 1) 200 -0 280
23 Ynxen Hapbm 1) 5(1) 7@Q) 82 103 4(0) - 3409
24 Ypwxap 20 7)) 104 12¢4) 15(7) 8@3) 1() 53(19)
25 Ockemen 29 7()  83) 7 104 5(1) 1() 40(11)
26 IllanaGait 16 360 7)) 72 82) 3¢ -0 296
27 llap 1) 5() 1@ 104 114 50 1(-) 44(13)
28 Illemonamxa 1 6() 7)) 56  T7(1) 4()  1() 31
Eckepry — () kpuTepuiire colikec aHbI3aKIICH OOJIFaH KYHJICP CaHbl MEH JKBULIBIK OpTallia KYHIEP CaHbI
AHpI3ak ~ OoiFaH  KyHAep  caHbl Oakbulay — OpbIHAAphl  OOMBIHINA,  XKBLIT
MaMbBIp MEH KbIpKYHEK aiiap apaibifblHAA IIIIHAErT MaKCHMAalIbl JKarnaiinap  caHbl
OonraH. AJNbIHFaH TeppuTopusi OOWBIHIIA >KOHE aHbI3aKNeH OoFaH MaKCUMAJIIbI
MaKCUMaJIJIBICBI ~ MayChiM  aWbiHAa  Ecin-  KyHaep caHbl ecemTeliHIl (kecte 9).

Kyneiaaer (6), mrinme aibiaga  JKeskasras-
Asre3 (6) sxoHe Tambina TapOararaii (7)
MIPOBHHIMSACHIHAA OOJIBI. AJl, MUHHUMAJIBICHI
keOiHece ycak mokelIbl OHTYCTIK Kazakcran
MPOBUHIMACHIHAA OomFaH  (cyper 3, 0).

AHBI3AKKAa KOJAMJIbl JKbUI 1MIIHJEr]
MaKCUMAaJIJIbl  JKarjansiap caHpl  JKOHE
aHbI3aKNeH OONFaH MaKCUMaJJIbl  KYHICP
caHblH Olmy KoimaHOanbl Makcarra aca
MaHp3ael. Con cebenri, Oapnblk OepiareH

Kectene aHpI3akka KOJaWabl OomFaH IKBLI
ITHIETT MaKCUMAaJIbl JKaFaanaap caHbl 9-0¢eH
127 apaceiHma Oaiikanran. OHBIH 1IIiHIE
aHbI3aK OOJFaH MakcuMaiael KyHaep 0 jkoHe
111 apaceiHga e3repei. MakcuMmamnapl Karman
canbl baktel (133) cranmusaceiHga OoJFaH,
MaKCHMAaJIJIbIJKaFaiiap CaHbl MEH MAaKCUMAJITbI
KYHAep caHbl Ypxkap, bakrel, AKTOFail
CTaHIUSJIAPBIH/IA TIPKEITEH, a1 MUHHUMAJIIBICHI
Mapxkaxe KOPBIFbIHIA AHBIKTAJIIbI.
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Cyp. 3. Anvizakka Konaiisl 6012aH OPMAUA HCAROAULAD CaHbL (a)
JHCOHE AHBI3AK OONEAH OPMAULA KYHOED CAHbl ().

Kecte 5

IIeireic Kazakcran Oo¥bIHINA aHbI3aKKa KOJAlabl OOJFaH KbUI IMIHACTT MAaKCHMAJIbl aHbI-
3aKKa KOJAMIIbI )KaFJaiiap CaHbl )oHe KPUTEPUNTE COMKeC aHbI3aK O0JIFaH MaKCUMAJIbI KYHIEP

Crannusinap Alinap Kein
3 | 4 [ 5 ] 6 | 7 [ 8 | 9 [ 10

Axokap - () 5() 18(14) 23 (21) 2725 2721 13(10) 2(-) 115 (91)
Axkcyat -(-) 6 (5) 17(9) 2724 21(21) 23(21) 10(6) 3() 107 (86)
Axkrorait -() 8(6) 21(16) 25(23) 25(23) 24(19) 13(8) 3() 119 (95)
Asire3 1(-) 3(22) 17(14) 24(22) 26(24) 26(22) 14(11) 3() 114 (95)
BakTsl 2(-) 10(9) 20(15) 24(20) 25(24) 28(28) 17(10) 7(5 133(111)
BapiaTac -() 5() 18 (13) 24 (20) 24(22) 23(221) 12(®) 2(-) 108 (84)
JmutpreBka -(-) 4(-) 13(8) 21(15) 20(11) 16(8) 9(1) 3() 86 (43)
XKanrpizrebe -(-) 5() 17(11) 25@23) 24(18) 26(22) 15(10) 3(-) 115 (84)
3aiicaH -(-) 6(1) 14(10) 23(19) 23(19) 24(220) 14(10) 2(-) 106 (79)
Mapxaken kopeirer - (-) -0 1(-) 1(-) 2() 4() 1(-) -() 9()
Kaitnap -() 2(0) 5() 120 9(5) 140G 50 -0 47 (10)
Kapaysut -(-) 3(9) 12(8) 22(21) 25(16) 21(19) 10(7) 3(9) 96 (71)
Karon-Kaparaii -() 2(-) 7 (6) 14(7) 11(6) 15(10) 8(-) 1(-) 58 (29)
Kexkmexri -() 5() 17(9) 24(16) 20(16) 22(18) 12(6) 1(-) 101 (65)
Kypurim -(-) 5() 17(11) 2419 2319 23(17) 14(10) 3(») 109 (76)
JlernHOTOpCK -(0) 3() 6(1) 11 (5) 7() 12 (5) 5() 1(-) 45 (11)
Camapka -() 8(6) 19(11) 23(15) 24(24) 25Q21) 1414 3() 116 (91)
Cene3HeBKa -(-) 3(9) 10(5) 15(5) 12(6) 12(8) 6(-) -(-) 58 (24)
Cemeit -() 5() 17(9) 20(15) 19(11) 19(12) 11(9) 4(-) 95 (56)
CemuApka 1(-) 7(5) 18(10) 27(25) 23(19) 24(18) 15(10) 3(-) 118 (87)
Tepexri -() 5(5) 18(11) 23(22) 26(26) 23(16) 12(5) 3() 110 (85)
Tyfbun -(-) 3(9) 13(6) 21(12) 19(10) 17(7) 6(3) 2(-) 81 (38)
Yaken Hapbia -() 5() 17(14) 24 (21) 26(23) 23(21) 11(6) 2(-) 108 (85)
Ypxap 1(-) 5(5) 21(18) 22(21) 2925 2724 175 5@) 127(11)
OckeMeH -(-) 5() 18(13) 24(19) 19(14) 2522) 13(13) 3(-) 107 (81)
[MMana6aii -(-) 4(-) 17(3) 19(12) 20(17) 24(24) 8() 2(-) 94 (59)
[Hap -() 4(-) 15(10) 22(21) 23(221) 22(14) 10(5) 3() 99 (71)
[ITemonauxa -(-) 4(-) 17(10) 19(10) 16(6) 17(9) 1109 3(9) 87 (44)

Eckepty — () kxputepuiire colikec aHbpI3aKIeH O0JFaH MaKCUMAJIIbl KYHJIEP CAHbI MEH YKBUIIBIK CaHbI
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Cyp. 4. Ayvizaxka Konaiisl 6012aH MAKCUMATIObL HCAROAULAD CAHBL
(a) scone Kynoep camwl (2).

[TpoBunIMsATIAp OOUBIHIIIA MAKCUMAJIIIBI
aHbI3aK OOJFaH KarjgaillapiblH CaHbl MEH
MaKCHMaJJbl KYHIEp CaHbIHBIH €H Ko0i
HaypbI3-MaMblp ainapbiHaa  bankam-Anaken
MPOBUHLMACKIHAA, MaycbiMaa Ecin-KyibiHasl
MIPOBUHITUSICHIHIA KOHE 1riige-Kapaia
aimapeiHga  TapOararail  HpPOBHUHIIMSICHIHIIA
0011, AT, eHa300IFaHMaKCUMAIT B KA TaliIap
caHbl ycak Mmokbuibl OHTycTik Kazakcran
MIPOBUHITMSCHIHA €KeH1 aHBIKTAJIBI (CypeT 4).

KOPBITBIHBI

bepinren xymbicta, Ka3zakcTaHHBIH
[erpic aymMarbiHga opHanackan Kasrugpomer
PMK MEMJIEKETTIK OakpLIay KEiCl
MOJIIMETTEpl HETI31HAE aybUIapyallblUIbIFbI
cajachlHa KayinTi aHbI3aK KYOBUIBICHIHBIH
KEHICTIKTIK ~ JKOHE  MAayCBHIMIBIK  Tapaiy
epeKILeTiKTeP] KapacThIPbUIBL.

Ierreic KazakcTan aymarbl OoO#bIHIIA
aHbI3aKKa KOJIAMIbI JKarqanmap CaHbl
(makcumangsicel) 1...59 (9...133) KOHE
aHbI3aK OOJIFaH KYH/Ep caHbl (MaKCUMAaJIIbIChI)

0..30  (0..111)  apanbIFbIHIAa  ©3TEPrEH.
AHBI3aK KYOBUTBICHI Iiize-
TaMbl3  ailapelHga Kem  TipkeiareH. EH

KONl aHbI3aKKAa KOJIAMJIBI Karjaunap CcaHbl
Axxap wmereoctaHuuachiHAa (59) >xoHE eH

a3pl Mapkaken KOpbIFbl cTraHuuscbiHaa (1)
aHBIKTAJIbl. AHBI3aK OOJFaH €H Kol KYHIEp
canbl Axxkap MerteoctaHuusacbiHaa (30), an
Mapxkaxei Kopsirsl, KaliHap xoHe JIeHMHOropck
METEOCTaHIMsUIapblHAa MYJJAE TipKeJIMEnIl.
Sruu, Hleirpic KazakcTaHn eHIpiHIH CONTYCTIK
Oexiiri  Taymel  aymaHaapia = OpHAJIACKaH
METEOCTaHIMsIIap/la aHbI3aK aHBIKTAJIMa/Ibl
KOHE ayMaKTblH OHTYCTIK, OHTYCTIK IIBIFbIC
Oemirinze OpHaNTAacKaH  METOCTaHIHsUIapaa
AHBI3AKTBIH KOOIpeK OOJIFaHBI AHBIKTAJIJIBL.

AnbIHFaH HOTHKEJEp ayMaKTbIH
KJIMMaThIH 3epTTeyne KOHE KayinTi
METEOPOJIOTUSIBIK ~ KYOBUIBICTApABIH — Tapay
EPeKIIeTIKTEPIH  KapacThIpFaHaa  TMaljaibl
MaiiMer OOJeIll  TaOBUIAZBI.  AHBI3AKTBIH
KEHICTIKTIK KOHE MayCBhIMJIBIK TapaIyhl acipece
ayblJl IIApyalllbUIBIFbl YIIIH ©T€ MAaHbI3/IbI.
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OCOBEHHOCTH PACITPOCTPAHEHMUS CYXOBEEB HA BOCTOKE KA3AXCTAHA

M.C. I'a66acoBa*',2, A.C. Hoicano0aeBa’

! PI'TI «Ka3zasponasueayus» [{enmpanvno-Kazaxcmanckuii pecuoHaibHblll YeHmp opeanu3ayuu
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nonvzosanus, Armamei, Kazaxcman

E-mail: marzhan 94.94@mail.ru

B uccnenoBarensckoit paboTe paccMOTpeHbl OCOOCHHOCTH PACIPOCTPAHEHHS OIACHOTO
JUISL CEJIBCKOTO XO3sIiICTBAa METEOPOJIOTMUECKOTO SIBJIEHUS — CyXOBesl Ha Tepputopun Boc-
touyHoro Kazaxcrana. J{ns 1OCTM>KEHHs TaHHOM LI€JM HA OCHOBE MHOTOJETHUX JIAaHHBIX
ObUIM pacCYUTaHbl ONArONpPUATHBIC JUIA CyXOBEs YCIOBHSI M KOJUYECTBO JHEH, MPOIIe/-
mmx ¢ cyxoBeeM. Kpome Toro, ObUIM OMHCAaHbI OCOOEHHOCTH PACIIPENIeIeHNs OCHOBHBIX
KJIIMMaTHYECKUX Mokaszarenei no Bocrouno-Kasaxcranckomy pernony. CoracHo pesylib-
TaTaM UCCIIEJOBaHUs, B TEUEHUE rojia OIaronpusaTHbIC Ui CyXOBesl METEOPOJIOTHUECKHE
yCIIoBUsL (JOPMUPYIOTCS B TIEPUO] C alpeisi 10 HOSIOPh, a SBJICHHUE CYXOBEH MPOUCXOIUT
B Mae-ceHTs0pe. CommacHO pesyabraTaM pacdeToB, B CPEIHEM 3a TEIUIbIM Mepuoj rojaa
Ha BocToke KazaxcTaHa KonMuecTBO OaronpHsTHBIX JJIs CyXOBes ycioBuil gocturaet 60
JTHEM, a KOJIMYECTBO CIIydaeB ¢ cyxoBeeM 10 30 qHeil. A B TOpHBIX paiioHax, rie He HaOuro-
naetcs AeUIUT BIaXXHOCTH, cyXoBei He HabmonaeTcs (MC MapkakoiabCKul 3alI0BETHUK,
Jlennnoropck). Paiionawm, rje gaiie Bcero HabI01aeTCs ABJICHHE CYXOBEH, COOTBETCTBYIOT
PaBHUHHBIE U HU3KOTOPHBIE PAMOHBI ¢ HU3KUM 3HaY€HHEM OTHOCUTEIBHOW BIAKHOCTHU U
BbICOKOM ckopocThio BeTpa (MC Axkap, Aaros). Pesynsrarsl, HodydeHHbIE B X0 PaOOTHI,
MOTYT OBITh UCIOJIB30BAHBI CIIEIUATHCTAMHU, PAOOTAIOLUIMMH B O0JIACTH CEITBCKOTO XO035ii-
CTBa, U3yYEHUs KIINMATa U IPOTHO3UPOBAHHUS OITACHBIX arPOMETEOPOJIOTNYECKUX SBJICHUM.

KoaioueBble ci10Ba: BIa)XHOCTh, CyXOBEHl, 3aCyXa, CKOPOCTh BETpa, OMACHOE METEOPOIOTUIECKOES
SIBJICHHE.

FEATURES OF THE DISTRIBUTION OF DRY WINDS IN THE EAST OF
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In the research work, the peculiarities of the spread of a meteorological phenomenon
dangerous for agriculture —the dry wind in the territory of Eastern Kazakhstan are considered.
To achieve this goal, on the basis of long-term data, favorable conditions for the dry wind
and the number of days that have passed with the dry season were calculated. In addition,
the features of the distribution of the main climatic indicators in the East Kazakhstan
region were described. According to the results of the study, during the year favorable
meteorological conditions for dry wind are formed in the period from April to November,
and the phenomenon of dry wind occurs in May-September. According to the results of
calculations, on average, during the warm period of the year in the east of Kazakhstan, the
number of favorable conditions for dry wind reaches 60 days, and the number of cases with
dry wind reaches 30 days. And in mountainous areas, where there is no shortage of humidity,
dry wind is not observed (MS Markakolsky Reserve, Leninogorsk). The areas where the
dry wind phenomenon is most often observed correspond to flat and low-mountainous
areas with low relative humidity and high wind speed (MS Akzhar, Ayagoz). The results
obtained during the research work can be used by specialists working in the field of
agriculture, climate research and forecasting of dangerous agrometeorological phenomena.

Keywords: humidity, dry wind, drought, wind speed, dangerous meteorological phenomenon.
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CBbIPAAPUSA O3EHI AFbIH/ABICBIHBIH KbIJTHIIJIIK
YJIECTIPIMIHIH O3T'EPICIH BAFAJIAY

A.Il. Umanbek, J.K. l:kycynoexos 2.e.x.,0oyenm, K.A. ’Kanadaea*

Memeoponoeus sicane euoponoaus kagheopacsl, 2eoepadus dcane madbuzammol NAUOAIAHY DAKYlb-
memi, an-@apabu amvinoazel Kasax yimmulx ynusepcumemi, Aimamol K., Kazaxcman Pecnybnuxacol
E-mail:zhanar.zhanabaeva@kaznu.kz

Ceipnapus e3eHi Apan-Ceipaapusi anaObIHAAFbl Cybl MOJ €KiHIN e3¢H. KazakcTaHHBIH
XaJIKbI THIFBI3 IIOFBIPJIAHFaH OHTYCTIK aiiMarbl apKbLIbI aFbIl, Apall TeHI31HE KYSIbl. O3¢H-
HIH KOJI JKE€TIMJII Cy pecypcTapbl HET131HEH aybul HIapyalllbUIbIK JKepiepAl cyapyra KoJi-
JaHbUTAIbl. ATajFaH IIapyallblIbIK CaAChIHBIH JaMybIHA HETI3T1 KeAepri, aJanThlH Keiu-
O1p OesikTepiHE, oCipece OHBIH TOMEHT1 aFbICBIHAA CY/bIH >KETICIICYIILIIT OPbIH ajlaibl.
Makana Ceipaapusi ©3€HIHIH TOMEHI1 aFbICHIHIA Ka3ipri yakKbITTa KaJbIITACKIN OThIPFaH
Cy peXHUMIHE »OHE arbIHIBIHBIH KbUI IMIHAET1 e3repiciH Oaranayra apHanra. Kazipri
xarmaiina Celpaapusi ©3€HIHIH aFbIHIBICHIHA MIAPYAIIbUIBIK KBI3SMETTIH BIKIAIbl HOTHKE-
CIHJIE ©3CHHIH KOPEKTEHY TYPiH HaKThl aHBIKTAy KMBIH/IBIK TYFbI3yAa. Tasayaad CyabUTbIFbI
opTailia »oHe a3 (TOMEH) KbULIAPAbIH OapIbIK MayChIMIapAap/a aFbIHIbI KOJeMI I1aMasia-
pBHIHBIH 01p-0ipiHe »kakbiH. COHJal-aK aFbIHABIHBIH KUK YISCTIpIMI TaOUFU CUMIAT-
tarbl OpTa A3us ©3€HACPIHCH O3TelIeeHIN OThIp. MbIcabl, ©3¢HHIH TaOUFU JKardailbIH-
Jla €H JKOFapbl aFblH/Ibl HAYPBI3-IIIAC aiIapblHaa Oalkasca, Ka3ipri xaraaiaa cybl MOJ
Ke3€H KbIC Me3TijIliHe — Kapalla-aknanjaa eteqi. Opraiia ailiblK €H a3 Cy oTIMAEpl ericTiK
aJIKaIThl YCTEMEJIET Cyapy yaKbIThIHA, SIFHU a3 aljlapblH/Ia OPBIH ajajbl, ajl Ky3/e ©3eH
Cybl MoJasi TyceAl. AFBIHJIBIHBIH JKbUI 1IIUTIK TapajyblHa, OHbIH TepOesly TMHAMUKAChIHA
©3€HHIH >KOFapFbl OOJITIH/E UPPUTALMSIIBIK MAKCaTKa CaJIbIHFaH 1p1 — TOKTaFyJ1 )koHEe OH-
JIDKaH Cy KoMMallapbeIHBIH J1a acepi korapbl. Cebell, Ka3ipri Ke3/e aTtajaraH cy KoWmamiap
1C KY31HJIe PHEPTeTUKAIBIK MakcarTa maijanansiiangsl. CoHmai-ak, oJapra Koca COHFBI
xpuinapel Coipaapus e3eHi 6oribiHa Kazakcran aymarsinna Kekcapaii KOHTp-peTTeyi ca-
JBIHABL. 3ePTTEY/IH HET13r1 MaKcaThl ©3€H aJaObIHIaFbl OCBIHIAN KYPAEIl THIPOIOTUSIIBIK
Karaaia e3¢HHIH TOMEHT1 aFbIChIH/AA aFbIHABIHBIH KBUIIIIIIK YISCTIPIMIH HAKThLIAY.

Tyiiin ce3aep: cy oTiMi, )KUBIHTBIK HHTETPAJI, AWBIPBIMIIBIK HHTETPAJ KHCHIFbI, MayChIM/IBIK JKHU-
HaKTay 9JIiCl, XKBUTIIIUTIK YJIeCTipiM, KAMTaMAaChI3/IbIK KUCBIFbI, IIAPTTHI - TAOUFU KE3€H.

Kaosuimanaer: 18.04.2023
DOI: 10.54668/2789-6323-2023-109-2-64-73

KIPICIIE alilMakTa KeH arplpay (menpTa)  Ty3ell,
collaH KeHiH Apan TeHI3iHe Kemim KyYsIbl

Coipnapus e3eni Opraneik  Tase-lllanes  (Bunorpanos 10.b., 1960; Illymen B. JI., 1965;

JKOTaJlapbIHAH Oacransir, Keipreizctan, Pecypcer moBepxHoctHbix Bom CCCP, 1969).
O30ekctan,  ToxiKCTaH  TeppUTOPUSIAPHI KapacTeippill ~ OTBIpFaH  ayMaKTbIH
apKbUIbl afblll ©TKEHHEH KeliH, Ka3zakcraH kimmarsl KYpFaK KOHE KOFapbl
KepiHzaeri Apan  TeHi3iHe KeJilm  KysiAbl. KOHTHHEHTAaJbJIbUIBIFBIMEH epeKIIeNeHe 1.

Kazakcran  aymarbiiga — Celpmapust  yII
canaceiH: Kenec, Kypbikkenec xoHe Apbic
e3eHepiH KaObUImalapl. Opi Kapail e3eH
arblHChI3 aliMaK OOMbIHIIA aFbIl, CaFajbIK

MyHnaif KJIMMaTKa y3aKka CO3bLIATBIH BICTHIK
a3, CybIK KbIC, aya TEMIIEPaTypPAChIHBIH KbLIIbIK
KOHE TOYIIKTIK aMIUIMTYIACBIHBIH KOFaphl
aybITKYbl, ayaHbIH KYPFaKTbUIBIFbI, ACHaHHBIH
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a3 OyiTTaHybl, XYKa Kap KaMbUIFBICBIHBIH
OpHaybl JKOHE JKAybIH-IIALIBIH MOJIIEPiHiH
a3 tycyi ToH. Conrbl 20-30 xbut iminge Apan
TEHi31 ayMarbIHBIH KIUMATTBHIK JKarJIalbIHIa
keiibip esrepicrep Gomnuel. byn esrepicrep Oip
JKarblHAaH KJIMMATTBIH FalaMIbIK e3repyiMeH,
eKIHIIIl JKaFblHAaH Apasl TeHi3l JeHreliHiH
TOMEHJICYIHIH OCEpIHEH JKaKblH aiiMaKTap.IbIH
KJIMMaTbIHBIH e3repyiMeH TYCIHAIpLIe ]
(OcHOBHBIE THAPOIOTMUECKHE XaPAKTEPUCTUKU.
T. 14. — bacceitn p. Ceipaapsu, 1974...1980).

Ceipnapus aJ1a0bIHBIH KOFAPFBI
Oemirinne OipHemie YIKeH Ccy KoWMaiapsl
canbiarad. Srau, Ceipmapus eszeni Tokraryd,
Yapsak, Onaixan, Kaiipakkywm sxone Ilapmapa
arTel Oec ipi JKoHEe /e OHJIaFaH YCaK Cy
KoiiManapel apKpUIbl pertenreH.  OnapibiH
1rxe Kazakcran PecryOnukachIHbIH
HHEPTeTHKACHI MEH HPPUTALIMSCHI YILI1H Al 1aJIbl
kesiemi 4,2 km? Oonarein Ilapnapa cy xoiimMacsl
narnanansuiansl (Kummak6aes H., Cokonos B.
H., 2002; Cmomnsip B. A., bypos b. B., 2002).

Conrsl xpuiaapsl Coipaapust anaObIHIa
©3CHHIH TOMEHI1 OeJiriHiH Ccy pexuMiHe
yikeH ocep eretin Hlapmapa cy xolimacbiHaH
160 kM TOMEH KalIbIKThIKTa OpHAJIACKaH
Kexkcapaii  koHTpperTeyinl Ccy  KOHMachl
canplael. 2011  KBIIBI  ICKE  KOCBHUIFAH
KOHTPpETTEeYilll alIbIHBIHBIH aygaHsl 4650
KM? JOHE Cy ChIMBIMIBUIBIFBI — 3,0 kM?. Ochbl
THJIPOTEXHHUKAIBIK HMAapaTThlH CaJIbIHYBIHBIH
apkaceiaa Illapnapa cy KoiimMackiHaH OypBIHFBI
KBUIAApEl KalTapbIMChI3 ApHacail oWImarblHa
(O30ekcTaH aymMarbIHa OpHAJIACKAH Y3bIH]IBIFbI
160 xm-meH actam OonaTblH Cy KOMMAach)
xi0epineTiH cyabH Oip Oeiiri KOHTppeTTeyim
apkbutbl Celpapus e3eHiHe KaiTa KyHblIaThlH
Oonnmbl. An Oy sKardail e3 Ke3eriHIe ©3eHHIH
TOMEHI1 OemiriHaeri cy KeJeMiH ecipyre
BIKIAJ eTyi THic. byn xepae atam allTy Kepek,
aynanbl yinkeH Kekcapail cy KoWMachl ailibIHBbI
OeTiHeH bl caiiblH atMocgepara 0,5...0,6 km ?
puTFan Oymanansl (bypnubaes M. XK. 1.6., 2001;
3oyipbek A.K., 2016; Crapuko H. II., 2005).

Celpmapust  e3eHI  TpaHCIIEKapaJbIK
o3eH 0O0JIBIII TaOBLIATBIHABIKTAH o3eH
anaOBIHBIH OpTa JKOHE TOMEHT1 caralapblHAa
Cy pecypcTapblH MaifanaHy KypJeli Macelere
ailHanmbIll  OTBIp. bynm MoceneHiH Heri3i cy

pecypcTapbiHbIH 0ackiM Kell OeJiri ©3eHHIH
KOFApFBl  CaFachlHIA KAJBINTACcaIbl  KOHE
MYH/Ia HETI31HEeH Cy JHEPreTHKAIbIK MaKcarTa
KOJIJIAaHBLIAbI, ] TOMEHT1 aFbICHIHAA CyapMallbl
XKepiep OpHaJTacKaH J>oHE OyJl ayMakka cCy
KBUIIBIH JKBUIBI ME3TUIIEPIHIe KaXEeT OOJBII
kenyinge. OchlHIal  KaWIIBUTBIKKA — TOJBI
Mocene karmaiibiHga Celpmapust  anaObIHIa
eTICTIK aJIKanTapAbl cyapMmajay »XoHe Oacka
[IapyallbUIBIK ~ TYypJepiHe  Cyasl  THIMJI
naiganany >KYMBICTAPBIH JKYPTi3y IKBUIIBIK
aFbIH/IBIHBIH KBIT JKOHE MayChIMIap IHIiHAETI
yiectipiMiH (OeIiHyiH) ecenTeyai KaKeT eTe/l.

Kazipri kesenne Ceipmapus e3eHiHIH
cy pecypcrapel 37,2 KM-TBl  Kypausl.
Kaparay KOTACBIHBIH OHTYCTIK-0aThIC
OeTKeUJIepiHEeH KeJiN KYSThIH aFbIH/IbI IaMachl
—0,96 xm?. ConbiMeH, KazakcTan aymarbIHIaFbI
Ceipnapus anmabeiama 17,9 xkM®  kenempjeri
cy kaneinracaasl (CrapuxoB H. I1., 2005).

BACTAIIKbBI JEPEKTEP KOHE
BEPTTEY 9JAICTEMECI

JKyMBICTBIH ~ aiFamiKel  CATHICBIHIA
Celpmapust ©3€HIHIH JKBbUIIBIK aFbIH/IBICBIHA
tangay okyprisinmi. On  ymin  Celppapus
e3eHiHIH Kaszakcran aymarblHAa OpHalacKaH
THIIPOJIOTUSUTBIK OekeTTepi OoiibiHIIa (Chiprapus
e3eHi — TemeHapwslKk TeMmip xoi Oekeri,
Cripnapus e3eHi — Kasaibl Kanacel) )XbULIBIK CY
eTiMJIepl MaiMeTTepl kuHaKTaIael. OqaH opi,
Ceipnapust e3eHi1 OEKeTTepiHIH Cy PeXUMIEPiIHIH
MUK IUTIT HKBUIIBIK Cy O TIMAEp1 KaTapiIapblHbIH
OIpTEKTUTITH, ©3€H AaFbIHJBICHl IIaMachIHA
TUTI3UTII OTBIPFaH aJaMHbBIH [IAPYallbUIbIK ic-
opekeTi MeH KIMMATTHIK (aKTOPABIH oCEepiH
aHBIKTAy MAaKCaThIHAA 3EpPTTEy >KYMBICTAPHI
xyprizimmi. Conm  MakcarTta KapacTbIPbUIBII
OTBIpFaH Cy OeKeTi OOWBIHINA KBUIABIK aFbIHIbI
KATapblHBIH JKUBIHTBIK JKOHE  aWbIPBIMJIBIK
UHTErpan KUCBIKTapbl TYPFBI3bLIABI (CypeT 1).

Typre3buiran  rpagukten  (cyper 1)
OalikaraHbLIMBI3IAl, SKUBIHTBIK HHTErpa
KuchbiFbiHAa 1970  xpimman  Oactam  cy
MOJIIIepiHiH  TeMeH  Tycyi  OaiKanmajabl.
Ce0ebi, Ceipmapusi e3eHi amabbiHga 1970
KBUIIAPBI KEH ayKbIMIbl METHOPAIHSUIIBIK
KYMBICTAp KapKBIHIBI JKYprisine Oacrtajbl.
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Cyp. 1. Coipoapusa e3zeni — Tomenapvix memip s#con bekeminiy agbinovl Ka-
MApPbIHbIH HCUBIHMBLK, HCIHE AULIPLIMOBIK UHINESPAT KUCBIKIMAPbL.

1969 >xpu1nbIH aKnaH albIHAH

Oactan 1970 >XbUIABIH AaklaH aWblHA JEHiH
[[Tapnapa cy koiMacbiHaH ApHacail oiinarbiHa
21 km?® cy (Colpmapusi ©3€HIHIH Kb CalbIHFBI
arbIHIBICBIHBIH 60 % KyBIFBI) KiOepiireH
6onarbin. byscyxibepynepainacepiae Coipaapus
©3CHIHIH TaOWFu peXHUMiHIH  Oy3bUIybIHA
okenin cokThIpAbl (39yipoek A.K., 2016).
Ananta  KYpri3uUlreH  HIapyalbUIbIK
ic-opekeTTepaiH ocepi Oap OoyFaHABIKTaH
THIIPOJIOTUSUTBIK ecenTeynep 2 Ke3eHre OemiHim
KYPri3iiai: IapTTel - TaOUFU Ke3eH YUIH
(1940...1970 »K.); COHFBI aHTPOIIOTEHJIIK CeP
eckeH Ke3zeH apanbirbiHa (1971..2020 xox.).
Colpnapus ©3¢Hi aFbIH]IBICBIHBIH
KOIDKBULABIK TepOeicTepiHe Tayijgay >Xyprizy
MaKcaTbIH/Ia, COHal-aK aFbIH/IBIHBIH
AQHTPOTIOTEH/IIK ©3TePICiH JKoHE OOreH >KYMBICHI
BIKIAJIBIHAH ~ Cy  pPEXHUMIHIH  Oy3bUIybIHA
CaHIBIK TyprblAaH Oara Oepy YIIIH ©3€H
OOMBIHAAFBl KAapacTHIPHIN OTBIPFAaH TyCTama
OOMBIHINIA TYPFBI3BUIFAH JKBUIABIK aFbIHIBIHBIH
tepOenic rpaduri 2-cyperre  KenTipijreH.
Opnan opi KOFapbla aTajfaH Ke3eHjaep YIIiH
KBUIABIK AaFBIHIBI KaTapiapbl YIECTIPIMiHIH
napaMmeTpliepi — oprama KaJbIIThl Cy OTiMi,
Bapualys MEH acUMMeTpusi Kod(h(uIreHTrepi
KOHE oJ1ap/pl aHBIKTay KaTemikTepi

€CenTeNiH Il bapibik THJIPOJIOT HSUTBIK
ecenreynep HOPMATHBTIK KyKaTTapra
coiikec  kyprizinai  (CHull  2.01.14-83).

©O3eH  aFbIHJABICHIHBIH ~ KOIDKBUIIBIK

TepOenicTepiHiH rpadurin TYpFbIZy Keneci
KE3eKTe OpTallla JKBUIABIK Cy OTIMIEpiHiH
0akpUIay TycTaMalapblHAAa CHHXPOHIBI KOHE
ACHXPOHJIBI JKYPICTEpIH aHBIKTayFa MYMKIHJIIK
o6eprni. Conpaii-ak, Oyn rTpaduk Oakpuiay
OeKeTTepiHAeri Y3iK MONIMETTepi KaJlblHa
kenripyre KonmaHeuiabl. CoOHBIMEH — Kartap,
oy rpaduxtep (1..2 cyperrep) y3ak Kbuiaap
OOlibl aFblH CHNATTaMaJlapbIHBIH TepOericiHe
TaNgay SKYpPrizy >KYMBICTapbIHA, AFbIHJIBIHBIH
TepOemniciHe  aJaMHBIH  IIapyallbUIBIK  ic-
OpeKeTi MEH KJIMMATTBHIK ©3TepiCTepAiH dCepiH
Oaramayra Ja MyMKiHAIK Oepmi. 2-cypeTTeH
[IAPTTHI-TAOUFH KE3EH/Ie (1940...1970
AOK.) aFbIHIBIHBIH  OIpTiHAENm ecy TpeHnl
Oaiikamanel. byn ke3zeHq KCPO yakpiThIiHIA
[IapyallbUIBIKTa CyAbl MHaianany KeJeMiHiH
ecill  OTBIpFaHBIMEH  TYCiHAipinemi. A,
ToxkTaryn cy KoWMachl calblHFAaHHAH KeHiH
(1973 x.) OapnblK KapacThIPINl —OTHIPFaH
OekeTTep/ie arblHIBIHBIH KYPT TOMEHJETeHIH
kepemi3. JlereHMeH, ©TKeH FrachipablH 90 -
KBUIIAPbIHAH KEHWIH aFbIHABIHBIH ©3TepPiCiHIH
OH TpeHni Oaiikamansl, Oyn xarmaii Kenecrik
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oJaKTaH KeiiH Oipkatap cyapMalbl —ajarl
ayJlaH/JapbIHbIH KEMYIMEH, COHJIali-aK COHFBI
KE€3€H/1€ KJIMMATThIH O1p>KaKThl )KbLIBIHYbI OPBIH
aJblll OTBIPFAH JKarjaija TaylapiablH OHMIKTIK
OenmeMaepiHAeri Kapjiap MEH MY3JBIKTapibIH
KApKbIH/bl €pYylHEH aFbIHJBIHbIH YyaKbITIIA
ecyiMeH OailIaHBICTHIPHLTYbI MYMKIH.

Conrbl ke3enie CrlpapUsHbIH TOMEHT1
Oeuirinae, HeriziHeH KpI3putopaa oOnbICkIHIA
CY/IbIH TaIlLIbLIBIF bl OPBIH AJIBINT OTHIP, ChIpaapus
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Kyprisyzui texken otbip. ConnbikTaH, Coipaapus
©3€HI  YJIKEH aHTPOIOTE€HJIK  JKYKTeMmere
YIIBIPBII OTBIPFAH JKar/jaiijla ©3eH CYbIHbIH
(aFBIHJIBICHIHBIH) JKBUTILIIK (BHYTPUTOI0BOE)
YJIECTIpIMIH aHBIKTAY/IbIH MaHbI3bl JKOFapbl,
opi aiiMakTa Cy IIapyallbUIbIFBIH THIMI
KYPri3yre bIKMAJIbIH TUTI3EAl JEN CEHEMI3.
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Cyp. 2. Coipoapus e3eni-Tomenapvlk memip H#con cmanyusicol OOUbIHWA UWAPMmbl- Ma-
ouzu (1940...1970 sncorc) oncane oysvinean (1971...2015 scorc) kesendepindezi cy
OMIMOEPIHIH KONICLLIObIK mepoeici.

O3eHaepaiy KBUITBIK aFbIHJIBI
YJIECTIPIMIH €CeNTey aFbIHIBIHBIH KbUT 1T HET1
MayChIMap MEH aiyiap, COH/ai-aK ail 1mHaeri
JeKajaap MeH anTajiap OOWbIHILA YIECTIpIMIH
Oaranayra casijipl. O/IeTTe, MayChIMIBIK HEMECe
aWJIBIK aFBIHJBI JKBUIIBIK AFBIHIBIHBIH YJIeCl
peringe maitbi3 (%) eceOiMeH aHBIKTaIaIbl.
byn HakThl yakbIT Ke3€HI YIIH aFbIHIbI
JKOHIHJIET1 JlepeKTepre ue OoiayFa MYMKIHJIK
Oepeni. Ecenreynep mpakTHKachIHAA >KBUIIBIK
AFBIHIBI YAECTIpIMIHIH XPOHOJIOTUSIITBIK
cumarTamMachblHaH 0Oacka, KaHmall mga Oip
KapacThIPBUIBIT ~ OTBHIPFAH  IIaMara  TEH
HEMece OJaH apThlK Cy OTIMIHIH JKbUI
IIiHAEe  TYpY  Y3aKTBIFBIH  KOPCETETiH
TOYJIKTIK Cy ©TIMI Y3aKTBHIFBIHBIH KHUCBIFbI
TYPIHIETl KYHTI30€NiK eMmec YJecTipiM Je

naviganansuianel  (Fopomkos W.D., 1975).

Kazipri yakpITTa aFbIHABIHBIH JKBLI
imiHAeri (KbUTIIIUTIK) YIECTIPIMIH €CeNnTeyaiH
€Kl Toclml KeHIHEH KOMJAaHbUIAAbI: aFbIHILIHbI
KOJJIaHYy MaKCaThblHA COMKEC TaHIaJIbIHBII
alfaH HaKTbl (peanblbl) KbUI YIIH HeMmece
KBUT INIHIETT Ke3eHIEp MEH MayChIMap
OOMBIHIIA >KMHAKTay (KOMITAaHOBKA) apKbLIbl
KBUTIIITIIK yJIecTipiMiH ecentey. by tocinaep
arplHIBIHBIH ~ Y3aK  Hemece  OonmaraHa
Oakputay Karapiapbl 15 JKbUITaH KeM emec
Oonran >karmaiima xonmmanbeuiansl (([opomikoB
N.®., 1975; CHull 2.01.14-83., 1985).

CoHBIMEH, AarbIHABIHBIH  JKBUIIIIUTIK
YJACCTIpIMIH  ecenTey  Ke3iHIe  IKbUIJIbIH
OpPTYpJi  yakeIT O6JIKTepl YIIH aFbIHABI
KaTbIHACKI  (TMAMBI3BIK YJI€Cl) aHBIKTAJIa b
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JKOHE KEepeK JKarjaia OChl Ke3CHJep YIIiH
OJIapJIbIH HAKThl IIaMaJlapbl eCENTeNIiHEe/I].

HOTU/KEJIEP MEH TAJIKBIJIAY

KBUT  1HIiHeri
KaTapIapbIHbIH
TYPFBI3BLIBIII,

Kemeci  kesekte
Ke3eHIEP/IIH aFbIH/IBI

KaMTaMachI3IbIK ~ KHUCHIFBI
CynbUlbIFbl — €H Mod (5%), CyJabUIBIFBI —
Mon (25%), cyabuibirbl — oprama (50%),
cybl a3 (75%) »xoHe A€ CyNbUIBIFBI ©Te a3
(95%) xezenaep  aHBIKTAIIBI,  OJIAP/ABIH
MayCBIMIIIITIK JKOHE  aiylap YIIiH AaFbIHJIBI
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aNBIHFAH Cy OTIMJEpIHIH CaHABIK MOHIEpPI
XPOHOJIOTHSUTBIK ~ TOPTIMIEH — MayCHIMIIIUTIK
YJIeCTIpIMIH CHIATTAHTBIH KECTETre CHTI3UIII.
JKympicTa oChl KecTellep OOWBIHIIA CabIHFaH

aFbIHIBIHBIH JKBUTIITUTIK YJIeCTipiMiHIH
rpadukrepi 3..4 - cypeTrTepAc KeNTipiirex.
KapacThIpbliblll  OTBIPFAH  THIPOJIOTHSIIBIK

TycTaMasiapra ajJbIHFaH ruiporpadtap mapTThi-
taburu (1940...1970 >xk.) >KOHE TaOUFH
pexumi  Oy3puraH  kesewuep (1971...2020
HKK.) YIIIH ~ JKEKE-KEKE  TYPFBI3BUIIBI.
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TeMeHapbIK TEMip KOJIbI TYCTaMaChIHIa
arpiHABl pexkumi 1970 xepimman Oepi Kapaif,
[IapYyalIbIIbIK 1C-OpEKeTIHIH OCYIHEH KBUIIBIK
arbIlHABl  YJIECTIpIMIHIH  Je  alTapibIKTai
©3repreHiriT  aHbIKTajaAbl.  SIFHH, 1970
JKBUIAApFa AeHIHT1 Ke3eHAE CYIbUIBIFBI OpTYpIIl
JKBUTAAPHI, KUK aFbIHIBI YIAECTIPIMIHIH
opTaria cy eTimMi MaH1 662 M*/c Kyparas, ai 1970
KpUIAApAaH KEWIHT1 Ke3eHAe OJ KOPCEeTKIII
381 ™m*c kypanmel. Jlemek, >Kaimbl aiFaHaa
areiHapl 281 Mm3/c-xe, sruu 57 %-ra asaiirad.

Ceipnapus e3eHi - Kazanbl Kamachbl
TyCTaMachIHAA arbIH/bI pexXuMi 1970
JKBUIAApFa AeHIHT1 Ke3eHAE CYIbUIBIFBI OpTYpIIl
KBUIIAphl opTalla cy eTiMiHIH MoHI 430 m’/c
Kypaca, 1970 xpUimapaaH KeWiHTT Ke3eHHe
168 w™*/c-xke TemeHmereH. JleMeK, JKaJIIbI
ajgraHaa areIHabl 262 M3/c-ke, 39%-Kke KeMIreH.

Korapsia anTBIIFaH A, 2011
*KblTbl Kokcapail cy Koimachl callbIHFaHHaH
KeWiH AaFbIHABIHBIH JKBUTIIIIIK TapamybIHbIH
e3repicin e Oaranay KbI3bIFYIIBUTBIK
Tyabipanbl. CoHObIKTaH, TeMeHapbhIK TeMip
Ko OexeTi xkoHe Kaszanbl Kanackl TycTamanapbl
oomipinmma Kekcapail cy xoiimachl canbIHFaHFa
neitinri (2006 KpUT YIOiH) JKOHE aTalMBIII Cy
KOWMAachl iCKe KOChbUIFaHHaH keiinri (2019
KBTI ~ YIIIH)  OKBUIABIK  aFbIHABUIAPBIHBIH
OipikTipiared ruaporpadrapsl 3eprrenini. Ockl
rujgporpadrapra Tamaay Kyprizy OapbIChIHAA
TemeHapbslk TeMip oid OekeTi TyYChIHAA
Kekcapaii cy Koimacel TYpFHI3bUIFAaHHAH
KeWiH KBUIABIH JKbUIBI ME3Til Ke3eHJAepiHaAe
allIbIK  Cy  OTIMJEpIHIH ©cCill  OThIpFaHbl
Oaiikamanel.  Mpbicanbl, MaMmblp  albIHIA
Cy KoOWMachl cajJblHFaHFa JCHIH allbIK Ccy
eTiMiHIH mamackl 350 M*/c-Thl Kypaca, aj cy
KOMMAachl ICKe KOCBUIFaHHAH KeliH o 640
M*/c-Ka JAeWiH ecim, €Ki Ke3eH YIIiH aFbIHJIbI
MeJepiepiiy - aibipMambuibiFel 300 M/c-
Ka JIediH >KeTKeH. AJl, mIie ablHaa MYHAAM
aiiprpmaibliblk 400 M*/c-Tol KyparaH. CoHnaii-
aK, KBbUIABIH CaJKblH ainmapbinaa Kexcapait
Cy KoWMachl callblHFaHHaH KediH TeMeHapbiK
TyCTaMachbIHaH TOMEHT1 K10epLTiT OTBIPATHIH Cy
Meuiepi Oipirama KeMil OTBIpFaHBIH KOpeMis.

Kazainsl KaJachbl TyCTaMachIH/Ia
Kekcapail cy koiiMachl calblHFAaHHAH KeWiH
JKBUIABIH JKBUIBl JKOHE CYBIK ME3TUIIepiHIe

7€ aFblHIbl MOJIIEPIHIH KeMil OTBhIPFaHbIH
OalKaiMBbI3, TEK MayCBhIM-II1IIIE
allmapplHBIH FaHa Cy OTIMAepl €Kl Ke3eH
yuriH OipmiamMa  KakplH —OONBIN  OTBIPFaH.

ConbIMeH, TemeHapbIK el
MekeHiHeH  Kaszambl  KamacelHa — JIEHiHT1
apanbikta CebIpapusi ©3€H1 aFbIHJIBICHIHBIH
O6aceiM  0emiri MapyambUIBIKTBIH — OPTYPIIi

cajlachlHa JKyMcajaJbl JKOHE KeIl BICBIpaIKa
yIIbIpaiiibl,  COHBIH  cajjapblHaH a3
aitnapeinga Kekcapaii cy KoiiMachbIHBIH TOMEHT1
xi0epinetin 500 - 700 M*/c mamacelHIaFbl Cy
etimuepinig Tek 30...50 M*/c mIamaceiHIarbl
Cy OTiMI KEeTill OTBIPATHIHABIFBI KOPCETIII.

KOPBITBIH/IbI

Kywmpicta Ceipaapus ©3eHIHIE CYbIHBIH
TOJBICYBl ONIETT€ HAypbI3 AaWbIHBIH asFbl —
coyipaiH 6achiHAa OacTanaTbIHABIFBL, OipaK Oy
KaJbIMTaCKaH cyJap ©3€HHIH KOFapFbl aFbICHIHA
OpHalTackaH Cy KOWMalapelH TONTHIPYFa
OaifmaHbICTBI  Cy JEHTeHiHIH KOTepilyiHiH
OpHBIHA  COylp aWbIHBIH  ©31HJAE€  OHBIH
TOMEH TYCyl OpPHAWTHIHIBIFBI HAKThLIAH/BI.

Celpnapus O3€HIHIH JKBULIBIK
arbIH/BICBIHBIH ~ OJKBUIIIIUIIK  YJIeCTipiMiHe
©3CHHIH JKOFapFbl OOIKTepiHAe OpHAJlaCKaH
ToxTaryn xoHe OHADKAH Cy KOWMalapbIHBIH
SHEPreTHKAIBIK  MakKcaTTa KYMBIC icTeyi
Ken ocepiH TUT13E€TIHIITT KOPCETUII.

Coipmapus  e3eHi -  TemeHaphIK
TEeMIp KOl OeKeTi TYCTaMachlHIA >KBUIIBIK
arbIHABIHBIH ~ MayChIMapaiblK  YJecTipiMi
a3 IIaManapja e3repeTiHIIN  aHBIKTaJIb.

Celpnapus O3EHIHIH TemeHapbik
TEMIp KON OEKeTIHEH TOeMEH aFbIChIHIA
Kas ME3TUTHAE ©3€H  arbIHIBICHIHBIH
Oipmiama  BICBIPBINIKA  yinbIpamn,  Ka3zamsl
Kalacel TYCTaMachlHAa JEHWIHI1 Yy4acKeciHze
CYIbIH  KYPT  KEMHUTIHIIT AHBIKTAJI/IbI.

Kaz  aitmapeinma  Kekcapaii ¢y
KOWMachIHBIH ~ TeMeHri kiOepinetin  500-
700 M™/c mamacelHIAFbl Cy OTIMIEpiHiH
tek 30..50 ™°/c mamacelHOaFbl Cy OTiMi
JKETIII OTBIPATHIHIBIFBI KOPCETUIIi.

Kazipri ke3ne Ceipgapusi e3eHiHIH
TOMEHI1 apHAchl KOKTEMIi Cy TaCKbIHAAPHI
YKOHE JKa3Fbl Cy TaCylapbIHBIH OPBIH alIMaybIHAH
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OHJIaFaH Tapamaapra (pyxaBoB)
tTapMakTainraH. JKasrel calaibIKk  Ke3eHne
onmapAblH Kem Oemiri Kypram Kauamsl, al
0acTel apHamapia  OpTYpPAl ©CIMIIKTEpIiH
eCyiHeH ©3€H arbICHI KBUTTaMIbIFbI
TeMmeHzel1i. COHJIBIKTAH, ©3€HHIH KeINTereH
OerikTepiHIE apHara TYy3eTy (COpsMIICHHE)

KYMBICTapbIH ~ KYPTi3ydl  KaXeT  eTel.

Ericrik ankanrapaa WppHranusuIbIK
Kyhenepaiy ecKipyiHe 0aiiIaHBICTHI
ONapIblH ~ JKYMBIC  JKacayblHBIH  Iaiaajibl

k03 PUIMEHTIH ecipy LIapajlapblH, COHIAii-
aK  aybll  IIApyallbUIBIFBl  JKYMBICTapbIH
KYprisyae Cyabl KOJIIaHYIbIH HHHOBAIHSIBIK
TEXHOJIOTUSUTAPBIH KOJIIAaHY/Ibl iCKE aChIPY KEPEK.

Celpmapust  e3eHl analblHIa OpHal
OTBIPFaH ayKbIMIbl aHTPOIIOT€H/TiK )KYKTEMEHIH

onaH opi KapKbIH 1Al OepeTiHairine
OallylaHBICTBl  ©3€HHIH TOMEHI1 arbIChIHIIA
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OIEHKA UIBMEHEHUA BHYTPUI'OJOBOI'O PACITPEAEJEHUA CTOKA
PEKU CBIPJAPBSA

A.Il. Umanbek, J.K. I:kycynoekoB «.e.H., ooyenm, K.A. Kanadbaea*

Kageopa memeoponoeuu u euoponozuu, ghaxynemem ceoepaguu u npupooononvzosanus, Kasax-
CKULl HAYUOHANLHBLU YHUGepcumem um. Ano-Dapabu, e. Anmamst, Pecnyonuxa Kazaxcman
E-mail:zhanar.zhanabaeva@kaznu.kz

Pexa Ceipmapbsi - BTOpast 1o BenuuuHe peka B OacceiiHe Apan-Ceipaapbs. [Iporeka-
€T Yepe3 rycToHaceJIeHHbIN I0KHBIN pernon Kazaxcrana u Bmamaer B ApaibCKoe MOpe.
JlocTynHble BOJHBIE PECYpPChl PEKH B OCHOBHOM HCIIOJIB3YIOTCS JIJISE OPOIIEHUSI Cellb-
CKOXO3SMCTBEHHBIX Yroauii. OCHOBHBIM MPEMSATCTBUEM JUIS Pa3BUTHS JaHHOW OTpac-
JIU XO3SICTBA SIBJISIETCS HEXBATKa BOJIbI B HEKOTOPBIX YACTSIX MacchBa, OCOOEHHO B €r0
HU30BbsIX. CTaThs MOCBSIIEHA BOAHOMY PEXKUMY, (POPMUPYIOIIEMYCSI B HACTOsIIIIEE Bpe-
Ms B HIDKHEM TeueHuu peku CwIpiaphs, U OIICHKE M3MEHEHMsI CTOKa 3a roja. B cope-
MEHHBIX YCIIOBHUSIX B PE3y/bTaTe BIUSHUSA XO3SWCTBEHHOMN NIEATEILHOCTH HA CTOK PEKHU
Coipaapbsi 3aTpyAHsIETCS YETKOE OMpejielieHne Bua NuTaHus peku. M3 ananmmza ciie-
JIyeT, 4YTO BO BCE€ CE30HBI CpeHE M Mayol (HU3KOM) BOAHOCTU BEIMYMHBI 00BEMa CTO-
Ka ONMU3KU JpYyr K Apyry. Takxke BHYTPUTOIOBOE pacIpeliejieHHe CTOKAa OTIMYAeTCsl OT
CpeIHEea3naTCKuX peK MPHUPOIHOTo xapakTtepa. Hampumep, eciu B NPUPOAHBIX YCIO-
BUSX PEKM HAMOONBIIUN CTOK HAOMIOAAeTCs] B MapTe...MI0Jie, TO B COBPEMEHHBIX YC-
JIOBUSIX TEPUOJ OOUIBLHOM BOABI MPUXOJUTCS HA 3UMHUNA MEPUOJ — HOSOPS...eBpab.



Haylll-lble cmamobu

CpenHeMmecsiuHble MHUHHUMAJbHBIE BOJIOTOKHM TMPOUCXOJST HA BpeMs IOBEPXHOCTHO-
ro OPOUICHHS MOCEBHBIX IUIOMIA/IeH, TO €CTh B JIETHHE MECAIbI, 3 OCEHbIO MPOUCXOIUT
oOuiIbHOE opolleHue pek. bosblnoe BIusHUE Ha BHYTPUCETEBOE paclpeielieHne CTOKa,
JTUHAMUKY €ro KojeOaHUs OKa3bIBAIOT M KpymHble TOKTaryiabCKkue M AHIUKAHCKUE BO-
JIOXPAaHUJTUIIA, TTIOCTPOCHHBIE B BEPXOBBSIX PEKHU ISl UPPUTALMOHHBIX LeJeil. ITO CBA-
3aHO C TEM, YTO B HACTOsfIIEE BpeMs JaHHBbIC BOJOEMbI (PaKTUUYECKHU HCIIONIB3YIOTCS B
sHepreTuueckux neinsix. Kpome toro, B mocneanue roasl BA0IL peku ChIpAapbs Ha Tep-
putopun Kazaxcrana Obu1 moctpoeH Koxcapaiickuii koHTpperynasitop. OCHOBHOM 1ie-
JIBIO0 UCCJIeIOBAHUS SIBJISIETCS YTOUHEHHWE BHYTPUCETEBOIO PACIpPECNICHUs CTOKA B HIK-
HEM TEYEHHMHM PEKH B TAaKUX CIIOKHBIX THIPOJIOTHYECKUX YCIOBHUSX B OacceiHe peKu.

KuroueBble cjioBa: pacxos Boibl, 0000I1IeHHAs UHTETpaIbHAs KPUBasi, Pa3HOCTHAS UHTETPaIb-
Hasi KpUBasi, METOJl KOMIIOHOBKH CE30HOB, BHYTPUTOJIOBOE paclpeciieHue, KpuBasi 00eCIIeUcH-
HOCTH, YCIIOBHO - €CTECTBEHHBIN TIEPHO]I.

ASSESSMENT OF CHANGES IN THE INTRA-ANNUAL FLOW DISTRIBUTION
OF THE SYRDARYA RIVER

A.P. Imanbek, D.K. Dzhusupbekov Candidate of Geography Sciences, docent,
Zh.A. Zhanabayeva *

Department of Meteorology and Hydrology, Faculty of Geography and Environmental
Management, Al-Farabi Kazakh National University, Almaty
E-mail:zhanar.zhanabaeva@kaznu.kz

The Syrdarya River is the second largest river in the Aral-Syrdarya basin. It flows through
the densely populated southern region of Kazakhstan and flows into the Aral Sea. The
available water resources of the river are mainly used for irrigation of agricultural land.
The main obstacle to the development of this branch of the economy is the lack of water in
some parts of the massif, especially in its lower reaches. The article is devoted to the water
regime currently forming in the lower reaches of the Syrdarya River, and the assessment
of the change in runoff over the year. In modern conditions, as a result of the influence
of economic activity on the flow of the Syrdarya River, it is difficult to clearly determine
the type of river nutrition. It follows from the analysis that in all seasons of medium and
low (low) water content, the values of the flow volume are close to each other. Also, the
intra-annual flow distribution differs from the Central Asian rivers of a natural nature.
For example, if in the natural conditions of the river the greatest Runoff is observed in
March-July, then in modern conditions the period of abundant water falls on the winter
period — November-February. The average monthly minimum water flows occur during
surface irrigation of cultivated areas, that is, in the summer months, and in the fall there is
abundant irrigation of rivers. The large Toktagul and Andijan reservoirs built in the upper
reaches of the river for irrigation purposes also have a great influence on the intra-network
distribution of runoff and the dynamics of its fluctuations. This is due to the fact that
currently these reservoirs are actually used for energy purposes. In addition, in recent years,
the Koksarai counterregulator has been built along the Syr Darya River in Kazakhstan.
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The main purpose of the study is to clarify the intracellular distribution of runoff in the
lower reaches of the river in such difficult hydrological conditions in the river basin.

Keywords: water discharge, generalized integral curve, differential integral curve, method of
seasons arrangement, intra-annual distribution, security curve, conditionally natural period.
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XpoHuka

PYCTAM I'APU®OBHNY ABAPAXUMOB
(K 65-71€eTHIO €O THS POKICHUSA)

31 wmapra 2023 roga HCHOJIHSETCS
65 ner co [AHA POXKISHUS KaHIUAara
TEXHUYECKHX  HayK, JIOIleHTa  Kadeapsl
METEOpPOJIOTUU ¥ TUApPONOTUU  (akynpTeTa
reorpaduu U mpupoaononb3oBanusa Kazaxckoro
HarnmonaneHOoro yHHBEpPCUTETa HMEHH allb-
®dapabu Abapaxumona Pycrama [Mapudosuua.

Abmpaxumo  PI. B 1980 r ¢
OTIINYUEM OKOHYHII reorpauyecKuii
dakynprer  Kazaxckoro  TocymapcTBeHHOTO

VYuuBepcurera umenu C.M. Kuposa u nomyunn
CHEUHUAJbHOCTh  MHXKeHepa-ruaponora. [lo
OKOHYAaHHUU acmupaHTypsl, 1983 1. paboran
Ha Kadeape THAPOJIOTUU CYIIM B KauecTBe
MJIAJIIET0 HAy4yHOro coTpyaHuka, ¢ 1986 rona
SBIISIC ACCUCTEHTOM IO Hayke, a ¢ 1991rn
crapmmM npenogasareneMm. C 1996 r. Pycram
l'apudoBuu paboraer B JOMKHOCTH JIOICHTA.

B 1991 rogyPycram I apudoBuyzammrun
JIMCCEePTALMIO HA COUCKAHHE CTENIEHU KaHUuAaTa
Hayk 1o teme «HeycranoBuBleecs: NBUKEHUE
BOABl B IIE€PUOJBI 3aMep3aHUsi U BCKPBITUSA
KPYIHBIX BOJOTOKOB», UMEET YUYEHYIO CTEIEHb
KaH/IUJ1aTaTEXHUYECKUX HayK 10 CIIEHUATIbHOCTH
— TUApPABIMKA W HWHXXEHEpPHas THAPOJIOTHS.

3a Bpemsa pabotsl B KazHY wum. anb-
®apabu Pycram ['apudoBuu 3apexoMeHaoBa
cebsd  KBAMU(DUIHMPOBAHHBIM  CHEIHATUCTOM
u mnpenoaaBareneM. Ha BbICOKOM HaydyHOM
U METOAMYECKOM YPOBHE MPOBOJUT 3aHATHUSA
no JUCUUIIIMHAM «'maponoruyeckue
pacueTb», «3UMHHI PEKUM PEK», « IKOHOMHUKA

THJIPOJIOTUIECKOT0 00€ CIICUCHU S XO3HCTBEHHOM
JESITEIIbHOCTU, « Y UeHUE O TOYBEHHOM BIIare» u
ap. OH Taxke PyKOBOAUT MPOU3BOICTBEHHBIMH
U y4eOHbIMH TPAKTHKAMH, JIUILIOMHBIMH,
JICCEePTAMOHHBIMU u KypPCOBBIMH
paboramu. AOapaxumoB PI. npunmmaer
MOCTOSIHHOE YYacTHE B METOIUYECKOi pabote

kadenpel, (¢akyapreTa UM YHHUBEpPCHUTETA.
C 1992 r. mo 2001 r. BBITOJHSIII
00s13aHHOCTH 3aMECTUTEIS JeKaHa

reorpaduyeckoro (akynprera Mo y4eOHBIM
Bornpocam, ¢ mast 2001 r. mo 2003 r. paGoran
HayaJdbHUKOM yuyeOHoro otaena YMYVY KazHY,

¢ 2004-2011 roma sABIsICA 3aBELYHOLIUM
kadenpoit  rumponormn  cymm, c¢ 2011
roga JONEHT Kadenpbl METEeOpOJOTHd H

ruaponoruy, ¢ 2015 no 2018 r. — 3aBeayromuii
kagenpoil MEeTeoposioruu U ruapoiaoruu. Mm
HOATOTOBJIEHO HE OJJHO TIOKOJICHUE CTIELIUAINCTOB
ruzposnoros s ['mapomerciryx6s1 Kazaxcrana

B HayuHoO#l nesTenpHOCTH Kadenpbl
ruzposoruu cymu A6apaxumos P.I. npuaumaet
MOCTOSIHHOE y4yacTue, SBJSSICh B Pa3HbIE T'OJbI
UCTIOJIHUTENIEM pa3JelioB ¥ OTBETCTBEHHBIM
UCTIOJIHUTENIEM HAay4YHbIX HCCIIEIOBaHUHA —
X03. JOTOBOPHBIX U TIOC. OIOKETHBIX TEM.
PesynsraTom Hay4YHBIX UCCIIeIOBaHUN
CTaJld  HayuyHble MNyOMUKalMM  BXOIAIIME
6a3y JaHHBIX Scopus, ydeOHble MOCOOuUs;
aBisieTcd  paspaboruukoM locynapcTBEHHBIX
CTaHJapTOB 00pa30BaHUs MO CIEUUAIBHOCTH
THJIPOJIOTH pa3HbIX HOKOJICHUH.
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3a 3acimyru AbnpaxumoB P.I. Harpaxaen
HarpylIHbIM  3HaKoM  «l‘mapomereoponorus
CaJIACBIHBIH V3T, «Kazakcran
rugpomeTeoposorus canacbiHa 100 KbLIY.
KomnexktuB PI'TI «KasrugpomeT», penakuus
KypHana «['MaIpoMeTeoposorus U SKOJOTHUS,
KOJUIETH, YYEHUKH U JApYy3bs TO3IPABISAIOT
Pycrama I'apudoBuua ¢ 65-neTremM u xemaroT
€My KpEIKOro 3J0pOBbs U OJaromnoyydus.

C Haunydwumuy nodxcenanHusamMuy KowleKmus
Kageopvl memeopono2uu u 2uOposIocUU
Ka3HY um. ano-@apadbu, konnexkmus PITI
«Kaszeuopomemy» u peoakyus nayuno-
MEeXHU4ecKo20 HCypHaLa
«l'uopomemeoponoaus u sko102us».
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Xponuka

JOJITUX CBETJIAHA AHATOJIBEBHA
(K 60-71eTHIO CO THS POKICHUSA)

13 mapra 2023 ronma ucnonHuiiocb 60
JeT €O JHS POXKIEHUS OYEHb TAJAHTIMBOIO
YyeJIOBeKa, BBICOKOKBaTU(HUITUPOBAHHOTO
CIICIIMAJINCTA, BEYILIETO KJIMMAaToJIora,
YYEHOTO B OOJNACTH WCCIIETOBAHUS M3MEHECHHUS
KIIUMaTa, OLIEHKH YSI3BUMOCTH U pa3pabOTKu

Mep ajanrtanuu KJIMMaTO3aBUCHMBIX
oTpacien HYKOHOMMKH K U3MEHEHUIO
KJIMMaTa, KaHJuJara reorpadguyeckux
Hayk — Jlonrux CBemianel AHATOJIBEBHBI.

B 1985 romy Csemnana AHaroibeBHA
YCIEIIHO OKOHYMJIA reorpaguueckuit
¢baxynbTeT OTZAEIIEHUE METEOPOJIOTUN

Kazaxckoro rocygapcTBEHHOTO YHUBEPCUTETa
uM. C.M. Kuposa (upiHe KazHY um. anb-
@dapabu) 1O  CHENMATBHOCTH  HMHXKEHep-
MmeTeoposior. B 3ToM ke roay oHa Hauana
CBOIO TPYAOBYIO AEATEIbHOCTh B MPOQPUILHON
opranmzaimuu  — B KazaxckomM  HayyHO
HCCIIEI0BATEIBCKOM THAPOMETEOPOJIOTHYECKOM
MHCTUTYTE (BmocnencTBun Kazaxckuii
Hay4HO-UCCIIEI0BaTeIbCKUN UHCTUTYT
MOHHUTOPHHIA OKPY’Kalollel cpeabl U KIuMara,
a 3areM Kazaxckuil HayuHO-HCCIIe10BaTeNbCKUN
MHCTUTYT  3KOJOTMM W  KiuWMmara). 3a
BpeMs palOoTel B cucteme HanuoHaibHON
THIPOMETE0POSIOTUYECKON CITYKOBI
Kazaxcrana, Gmaromapsi 1eneycTpeMIIEHHOCTH,
OpPraHU3aTOPCKUM CIOCOOHOCTSAM M SHEPIrHH,
€0 MpoiJeH OoNbLIOW TpPyAOBOW MyTh OT
WH)XKEHepa OTeNa JOJTOCPOYHBIX IPOTHO30B
MOTO/IbI JI0 BEAYLIETO0 HAay4yHOTO COTPYIHMKA
naboparopuu MpobaeM KIumara, MeTeOpOIOTHH

u o3oHa. B 2004 rony oHa Obula Ha3zHa4yeHa
Y4eHbIM CEKpeTapeM HHCTUTYTa, Ha JTOU
JIOJDKHOCTH OHa MpopadoTana HECKOJIBKO JIeT.

Jonrux C.A. yuacTBOBajla B MEPBBIX
MCCJIEJOBAHUAX U3MEHEHUs KITUMara
KazaxcraHa, KoTopble ObUIH IPOBEACHBI B KOHIIE
80 X rosoB MpPOIIJIOro BeKa, U yxKe Toraa OblLI
BBISIBJICH YETKUH CHUTHAJ M3MEHEHUs KJIMMara
B PecnyOnuke. C MomeHTa partudpuKanuu
Kazaxcranom Pamounoii xonBeniun OOH 00
n3meHeHnnkinmata(PKUKOOH),BcTpaneObuin
AKTUBU3UPOBAHbI pabOTHl MO HCCIEIOBAHUIO
pa3IMYHBIX ACHEeKTOB HM3MEHEHHUs KJIMMaTa
Kazaxcrana, B kotopbix CBeTniaHa AHaTOIbEBHA
Jonrux mpuHMMana akTuBHOe ydactue. Kpyr
pelaeMbIX €10 3a/1a4 AOCTAaTOYHO IIUPOK — OT
MHBEHTApHU3alluyd aHTPOIIOT€HHBIX MAaPHUKOBBIX
razoB OT JjecHoro cekropa Kaszaxcrana 10
pa3paboOTKU CIIEHapHeB M3MEHEHUs KJMMaTa
Ka3axcrana Ha OCHOBE pe3yJbTaToB MOJENIEH
pPETHOHANIBHOTO M IOOambHOrO KiauMara. B
1998 romy pe3ynbTaThl 3TOM JEATEIBHOCTU
Bouun B IlepBoe HarmuonaneHoe coobuieHue
Pecny6nuku KazaxcraH mo M3MeHEHHUIO KITUMara.
Honrux C.A. Oblna Takke B 4YHUCIE aBTOPOB
MOCJIEAYIOIINX BOCBMU HanmonansHbix
Coo01eHui. ITon ee PYKOBOICTBOM
pa3pabarblBajIiCh KIMMAaTHUYECKUE CLEHAPUH
Uit peruoHa Kacnuiickoro mMopsi, IpearopHbIX
U TOpHBIX paiioHOB PecnyOnuku, KoTophle

UCTIONB30BANINCh Ui OIICHKH  YS3BHUMOCTHU
M Mep ajanTalud JTUX PErHoHOB. B
1999 roay Caetiana AHaroyibeBHA
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3alUTHIA KaHU/IaTCKYyI0 JMCCEPTALIUIO
«MOHMTOPUHI M  CLIIEHapuM  W3MEHEHUus
kaumata PecnyOnmuku  Kaszaxcran ¢ ydyerom
[7100aJbHOTO TOTEIUICHUSD MO CHEeLUATbHOCTH
«OxpaHa OKpyXkaroliel cpeibl U pallMoOHAIbHOE
UCIIOJIb30BaHUE IIPUPOIHBIX peCYpCoB».

B 2001...2003 rr. mox ee pyKOBOACTBOM
ObUI TOJTOTOBJICH CIPABOYHUK IO KIUMATy
PecnyonukuKazaxcranpasnen3 «AtmochepHbie
sBieHus»; B 2004 . oHa pykoBojuiaa paboToit
1o pa3paboTKe peruoHaIbHOU KapThl TPO30BOU
NeSITeIbHOCTH B 30HE JEeHCTBUS OOBEKTOB
AIIK c BblgeneHuneM I Anmarel, TPeArOpHOU
U HU3KOTOPHOW 30HBI 3amiMiickoro Auaray.

B wmapre 2005 roma Cgemnana
AmnaronpeBHa nepeunuia Ha pabotry B PITI
«Kasrunpomer», rne, yuuThIBasE Ba)XKHOCThb
MOHMTOpPMHIA W  MCCIIEAOBaHUS  KJIMMara
Pecny6nmukn  Kaszaxcran, ObUlo  co31aHO
HOBOE€ IMOJpPA3/EICHUE — OTIEN IMPHUKIaJHbIX
METEOPOJIOTUYECKUX HCCIIEOBAHUN, KOTOPOE
oHa Bo3miaBwia. llog ee pyKoBOACTBOM
pa3zpaboTaHa M IMOCTOSHHO COBEPLIEHCTBYETCS
cucTeMa MOHUTOpuHra kimMMara Kasaxcrana.
Pe3ynbraTbl MOHUTOpHHTA SIBIISIOTCS 0a30BOM
uHpOpMaIMe Ui OLUEHKH  YSI3BUMOCTHU
u pa3paboTku CBOEBPEMEHHBIX Mep
aJanTalyy pa3jNYHbIX CEKTOPOB SKOHOMHUKHU
U COIMaNbHONH cdepbl K HAOIIOJaeMbIM U
OKUJAEMBIM M3MEHEHUSM KIUMara, a 3Hau4uT
CHOCOOCTBYIOT —IIJITAHUPOBAHUIO YCTOHYHMBOTO
pazButusi Kazaxcrana. C 2005 mo 2023 rombl
CBeriana AHATOJIBEBHA YCIIELIHO PYKOBOJMWIIA
VipaBineHueM KIMMaTUYECKUX HCCIIEI0BaHUN
HayuHo-uccnenosarensckoro  nenrpa  PITI
«Kasrugpomer», Obula  UYJIEHOM  HAy4HO-
texHuueckoro cosera PITI «Kasruzpomery.

CBernana AHaTONIbEBHA IIPUHMMAJA
ydacTHe 1 Obljla OTBETCTBEHHBIM HCTIOITHUTEIEM
B BbimonmHeHWH  Oomee 50  HayyHO-
UCCIIEIOBATENbCKUX paboT W myOnuKanuii B
00JIacTH HCCIIeIOBaHUI U3MEHEHHUsl KiuMara u
€ro NPUYMH, UCCIIEOBAHNIN U IPOTHO3UPOBAHUS
3acyx B Kazaxcrane, Obula pyKOBOIUTEIEM
Hay4YHO-TPUKJIAAHBIX UCCIEA0BAaHUN O BIUSHUN
U3MEHEHUsl KJIMMaTa Ha BOJAHBIE PECYPCHI
TpaHcrpaHuuHbelx  pek  Kazaxcrana. OHa
pa3paboTurk U coaBTOp «OLIEHOUHOTO AOKIaaa
00 W3MEHEHUSX KIMMaTa Ha TEPPUTOPUU

Kazaxcrana» (2014), ExeromHoro OroyuieTeHs
MOHUTOPUHTA  COCTOSIHUS U HU3MEHEHUs
kmmata Kazaxcrana (2008...2022 ronbl), a
TaKke coaBTop paznena «M3meHeHue kinumara:
pUCKH U cMmsirdeHue» B HanumoHanbHOM oTdeTe
O  YeJOBEYEeCKOM  pasBuTHH:  VI3meHeHue
KJIMMaTa W €ro BIWSHHE Ha pPa3BUTHE
Kazaxcrana ¢ TOYKM 3peHHS UEIOBEUYECKOrO
paszButusi (IIPOOH, Acrana, Kazaxcran, 2008)

Caetnana AHaronbeBHa AKTHUBHO
Y4acTBYET U B MEXAYHAPOJIHOMN JESITEIbHOCTH.
C 1998 rony oHa BXOJIUT, B KAU€CTBE HKCIIEPTa, B
peecTp HallMOHAIBHBIX 3KcTiepToB CekpeTapuara
PKHK OOH no Bonpocam U3MEHEHHU KIIUMara,
Kyna OpUta HasHaueHa [IpaBUTENBCTBOM
Pecnyonuku Kazaxcran. C 2016 1. oHa siBisieTcs
HAI[MOHAIILHBIM JKCIepToM [no0anpHON ceTh
OaccelHOB, 3aHUMAIOLIEHicd amanTamueld K
M3MEHEHUIO KJTMMAaTa, eJIEBOM IPYIIIIHI 110 BOJIE U
KIIMMAaTy, KOTopble ObuTN co3anbl EBponeiickoii
skoHoMuueckor  kommccuert OOH  (EDQK
OOH) B corpynHudectBe ¢ MeXayHapOaHON
ceTplo OacceitHoBbIx opranuzauuii (MCBO);
¢ 2017 r. ona saBiugercs HauuoHanbHBIM
koopauHatopom  (Focal Point) Komwuccun
BcemMupHOi METEOPOIOrHYECKON OpraHUu3aluu
(BMO) mno knmumatosoruu 1o HarmoHaasHBIM

MPOyKTaM MOHUTOpPHUHTA KJIMMaTa.
Haunnas ¢ 1999 1 Caemiana
AHaToNbeBHA  3aHUMAETCA  BOJIOHTEPCKOU

paboToii B KauecTBe uieHa HanuoHAIBHOTO
Koopnunnanmonnoro Komurera Ilporpammel
Mansix I'panroB I'DO®, OCHOBHOI poOJBIO
KOTOPOTO ABIIIETCS ~ PAcCMOTPEHHE u
oTOOp  TPOEKTHBIX  TNPENJIOKEHUH s
(uHaHCHPOBaHMSI, HAIIPABICHHBIX HA CHIDKECHHE
BO3JCHCTBUS HAa KIMMAaT U  aJalTalHuo.

CoznparenbHast SHEPrUs U JEATEIbHBIN
xapaktep CBemiaHbl AHATOJIBEBHBI, 3HAHUSA
U BBICOKMH MpO(hecCHOHAIN3M  IO3BOJISIOT
€l TapMOHHUYHO coueTarb B paboTe Hay4HbIE

WCCIENOBAHUSI W BOCIUTAHME  MOJOJBIX
YYEHBIX u CIELUATIUCTOB. Caernana
AHaTo/lbeBHA  HEOJHOKPATHO  ydacTBOBasa

B MPOBEACHUU PA3JIMYHBIX TPEHHUHIOB, B
YacTHOCTH OHa OblJJa OJHUM U3 JIEKTOPOB
OOJIBIIIOTO  OHJIAWH-KYpca, IpeaHa3HauYeHHOTO
JUIS 03HAaKOMJICHUS PYKOBOAMTEIIEH,
JKCIIEPTOB U COTPYAHUKOB C OTHOCSLIUMUCS
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K aJanTalyy TOJIOKEHUAMU DKOJIOTUYECKOTO
KOZIeKCa PecmyOmuku Kazaxcras,
COOTBETCTBYIOIIMMHU npaBUIaMU u
METOJIMYECKHM PYKOBOACTBOM, a TAKKe IPyron
COOTBETCTBYIOIIEH HHPOpMaIuei 00 azanTanuu
K M3MEHEHHuI0 kinMmara. Ee nexnum Obuid Ha
TeMy «ApanTtanus K HM3MEHEHHIO KIMMara B
Pecny6bnmuke Kazaxcran». DTOT OHIalH-KypC
Obul paspaboran u mpoBomwics HHcTUTyTOM
HKOJIOTUYECKOTO TpaBa B COTPYIHUYECTBE C
JlemapraMeHTOM  KJIIMMAaTU4eCKOM  MOJUTHKH

U 3CJeHbIX  TeXHolorud  MuHucrepcTBa
DKOJIOTUH, reoJI0run u MIPUPOAHBIX
pecypcoB  Pecnybnuku — Kazaxcran — mpu

¢unancoBoit moanepxkke ArentctBa CIIA
no wmexayHaporHoMmy passutuio  (USAID).
CBeriany AHATONBEBHY 3a JIOCTUTHYTBIE
TPYJOBbIE YCIIEXH, AaKTUBHYIO OOIIECTBEHHYIO
NESITEIbHOCTh H  JOOPOCOBECTHYIO  padoTy

HEOJTHOKPATHO HarpakJaad  TpaMoTaMH,
OmaroapcTBEHHBIMU MUCEMaMH. Ee
pabora Obula OTMEUEHA M TOCYIApCTBEHHOMN
Harpaaou Pecny6nmuku Kazaxcran -
Menanblo  «JKonorust canackiHa 30 KBLI»).
[Mpodeccronanpaple  kadecTBa  CBETNIAHBI
AHaTOHEBHBI TApPMOHHUYHO JIOTIOJTHSTFOT
BBICOKAs KyJIbTypa, WHTEITUTEHTHOCTb,
KEHCTBEHHOCTh u JUYHOE obasiHueE.

Konnexmue PI'TI «Kazeuopomemy, pedaxyust
acyprana «l uopomemeopono2us u 3Ko102usy,
KolLIe2u u Opy3bs Om 8ce20 cepoyd
nosopasnsarom Ceemnany Anamonvesny c
100UNIeeM U HCeNarom HeUcCaKaemo20 300p0o6bs
U IHepaUul, ONMUMUIMA U OATbHEIUUUX
MBOPUECKUX U HAYUHBIX yCnexos!
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MA3YP JIUIHS TABJIOBHA
(1937-2023)

B mapre 2023 roga ymuia W3 KU3HU
OTIBITHBIN [penoaaBareib ¢dakynbrera
reorpauu u npupojononb3oanusa Kazaxckoro
HanmonaneHoro YHHUBEpCUTETA UMEHU
anb-Dapadw, W3BECTHBIN Ka3aXCTaHCKUI
THJIPOJIOT, KaHJUaaT reorpauyeckux
HayK Masyp JInaus [TaBoBHa.

B 1959 1. oHa 3akoHuYMIA C OTIMYUEM
Boponexxckuii rocy1apCTBEHHbIN YHUBEPCHUTET,
kaenpy  TUAPONOTMM  CyIIHM,  IOJY4YUB
KBATH(UKALMIO «UHKEHEP-TUAposiory. [lepBoie
CaMOCTOSITENIbHbIE Al B HCCJIEJOBAHUAX
TUJIPOJIOTHYECKUX MpolieM OHa  chenaia
OyAy4H CTYIEHTKOW C M3yYEHHUs Ka3aXxCTaHCKHUX
BOAHBIX 00BekTOB. 3areM Jlumua IlaBioBHa
Oobuta HanpasieHa B KasHUI'MU (Anma-
Ata) a7 BBINOJHEHUS JUIUIOMHOW pabOTHI.

Hpyxentobue mroaeit, mpupoaa, TOPI
AJMaTbl TOKOPWJIM MOJIOAYIO JEBYLIKY, U OHA
ocTajach mociie ydeOwl B Amnmarel. boeBoit
XapakTep U yIOPCTBO IO3BOJIWIIN €1, HE CUUTAsACh
C OBITOBBIMU U (PU3UUECKUMHU TPYIAHOCTSIMH, C
19590 1968 rT. paboTaTh CTapIIUM HHKEHEPOM-
THAPOJIOTOM Ha BBI-COKOTOPHOM AJIMaTHUHCKOW
CEJIECTOKOBOM cTaHIMU. IIoCThI cenecTokoBOM
CTaHIIMM HAXOAWJIUCh B MpEJeNax BbICOT OT
1200 m (mopennbie o3epa) no 3400 m (p. M.
AnvatuHka — . AnMatel). 31€ch OHA TpPOIUIA
LIKOJIy 3KCIIEPUMEHTAIbHO-TIPOU3BOCTBEHHON
nesarenbHoCcTH. OO0beM paboT CTAaHIMH COOT-
BETCTBOBaJI TOpHOM obOcepBaropun. Kpome
CeTeBBIX HAOIIONEHUH MPOBOAMIACH OOIIMpPHAs

Hay4Has paboTa, UCIIBITAaHUsI HOBBIX NMPUOOPOB,
penakuus U MOATrOTOBKA MaTepHasioB K TeUYaTH,
HAay4YHBIX  OTYETOB, CTaTed, MHTEPECHbBIC
OKCIICUIIMOHHBIE  uccaenoBanus.  Pabotas
Ha cenecTtokoBou cranmuu, JIlumus IlaBimoBHa
KOHTaKTUpPOBaJIA C W3BECTHBIMH yUYCHBIMU
pecnyonuku: Jlutopuenko A.D., CocemoBbiM
N.C. Bunorpanossim 1O.b., l'onybuoseim B.B.,
Cesepckum UW.B., Makapesuuem K.I., Buie-
coBeiME.H.,CemenoBeiMB. A, Oxunuenko A . H.,
JlaBpenTheBbM [1.D, Xonunbm P.B. u apyrumu.

ITon penakuueir Jluguu [laBioBHBI
BBIIIJIM ~ MaTepuaibl  HaOmofeHuil  Anma-
ATtnHCKoM cestecTokoBoM cTanmn3a 1960...1963
IT., KOTOPBIMH Y€ B TEYEHHE MHOTHX JET
MOJIB3YIOTCSL  CHCIHAIUCTBI M CTYIACHTHI.

C 1968 no 1972 rr. Jlugus IlaBnoBHa
paborana B wuHcTuTyTe «KasrumpoBonxosy,
B OTJAEJIC THAPOJOTMH U BOAOXO3SHCTBEHHBIX
pacueTroB, B  JIOJDKHOCTH  CTapuiero, a
3aTeéM  TPYIIOBOTO  HWH)XEHEpPa-THAPOJIOra.
['maponoramu obecmneunBanack padboTa TaKHX
OTJICJIOB MHCTUTYTA KakK OTJAEN COOPY>KCHHH,
MEJUOPAlNH, THUAPOTEOJIOTHH, CTOYHBIX BOJI,
MEePCHEKTUBHOTO  MPOCKTUPOBAHUS,  BOJO-
cuabkenus. Jlugus [laBnoBHa ydacTBOBasa
B THJPOJOTHYECKOM OOOCHOBAaHUHU TOPSIKA
10 kpynHbIX M psiia HEOOJBIIMX IPOEKTOB.
3HauuTeIbHAS YACTh BPEMEHH  YAEJsIach
000CHOBaHUIO BOJIOJICJICHUS pecypcoB
pek Yy wu Tamac wmexny Kazaxcranom
u Kuprusueii. B «KazrunpoBoaxose,
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OHa BCTPETHWJIA OYEHh MHOTO HWHTEPECHBIX
JIIOZIEH, BBICOKOKBATHU(UITUPOBAHHBIX
THAPOTEXHUKOB ®  TuupojoroB. K stomy
BpEMEHU OBbUTH YK€ TBOPYECKHE KOHTAKTBHI CO
MHOTHMH BEAYIIUMHU THIPOJIOTaMH AJIMATHI.

YuuTeiBas OOJNBIION THAPOIOTHYECKUMA
OTMBIT B TIPOCKTHOM paboTe W HaAy4YHBIX
uccienoBanusx, Jlnauio I1apnoBHy npurnacuiu
B 1971 . B Ka3['V Ha mnpenongaBarenbCcKyro
paboty, rme u mpopaborana Oomee 40 jeT.

Yurana JIEKIIUH u MIPOBOIUIIA
nabopaTopHbie 3aHATHA 1O «[ UapomMeTpumny,

«O06meit  Truaponorun», «lHapoIOTHUESCKUM
pacdyeTamy, «BomHoOanaHcoBBIM
HCCIIEIOBAHUSIMY, «CeneBeneHUIO»,
«Maremaruueckomy MOJICTTUPOBAHHIO
TUIPOJIOTUYECKUX  mpoleccoB»,  «lopHoit
TUAPONOTHNY, «MeToauKe MpernogaBaHusy,

«Opranuzaiiii ¥ IUIAHUPOBAHUIO HAy4YHBIX
UCCJIEJIOBAHUI» W Ap., PYKOBOJWIIA JIETHUMU
M 3UMHUMH  Y4eOHBIMH  TMPaKTUKAMU,
MIPOU3BOACTBEHHBIMU MpaKTHUKaMH,
BBIIYCKHBIMU UM JTUIUIOMHBIMH  pa0OoTaMu,
MarucTepcKuMu JUCCEePTALUSMU.

Ona sBnsAjach OJHUM M3 OCHOBHBIX
Ppa3pabOTUYNKOBTOCY/IAPCTBEHHBIX 00SI3aTEIIBHBIX
CTaHJapTOB 00pa3zoBaHUs MO CIEHUATBHOCTIM
«'moposorusty u «l'UaAPOMETEOPOTOTHUS,
TUTIOBBIX W paboumx yueOHBIX TuTaHOB. Ero
COCTaBJieHbI M  ONMyOJHMKOBaHBI  y4eOHO-
MeToauuYeckre mnocobus mno «l'mapomerpum»,
«I'maponorum, «'mapodusukey, a
TaKKe MOJITOTOBJIEHBI nocoous o

«CeneBeIeHUIOY, «l'opHONl  TUAPOIOTHUNY.

3a mepuonm paboret B Ka3['yV ona
y4acTBOBaja B BBIMOJIHEHUH MHOTHX Hay4HBIX
HCCIIEIOBaHMU, B YAaCTHOCTH €I0 IPOBEJEHBI
pabotel mo Kaparanbckodi pHUCOBOHM cHCTEME,
banxarmickoii mpobneme, AKTaTHHCKOW PUCOBOM
CUCTeMEe, UCCIEOBaHUI0 JenbThl p. Wnm,
coxpaHeHuto OnopazHoobOpazus 3anaaHoro TsHb-
[anst (MexxayHapoaHasi TeMa ¢ Y30eKHCTaHOM
n Kuprusueii), ycoBepIIIeHCTBOBAHHIO METO/IOB
pacuera XapaKTEpPUCTUK COCTOSIHUS BOJHBIX
oObekToB Kazaxcrana u MHOruHe JpyTrue.

Hayunass pestensHocts Ma3zyp JLIL
MHOTOTpaHHA, HO OCHOBHbIE €€ HHTEPECH
COXpPaHWINCh C Ha4yaja €€ TPYAOBOM U HAy4YHOU
nesTenbHOCTH — «lopHas  THIPOJIOTHS,
«BomgnobanancoBble WCCIIEIOBAHUS B
TOpHBIX pailoHax», «CeneBble MOTOKW». Ero
omybnukoBaHo Oomnee 80 HaydHBIX paloOT.
HeonnokpatHo ~ HarpaxkieHa  IOYETHBIMU
rpamotaMmu MuuBY3a PK u yHwuBepcurera,
MeAalbIo «Betepan Tpyzna».
Hayunoe cooOmecTtBo, Kouiern  TIyOOKO
HeHwM 1 yBaxanu Jluguro [1aBnoBHy.

Ona Obuta O4YeHBb TOOPOH, OT3BIBUUBOM,
TPYAOTFOOUBOI u KU3HEPATOCTHOM.

C uckpennumu cobonesHo8anusMu
POOHBIM U ONUZKUM

konnexmue KasHY um. anv-@apadu,
PI'TI «Kazeuopomemy

U peoKonne2us HCypHaa.
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