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XK. . Taku6aes', M. E. TaTLKOBaZ, H. B. lumanknua’

'Kinri reutbiMu KbI3mMeTkepi («HOHECKO asiChIHIAFbI 2-CaHATTHI
Oprta A3us aliMaKTBIK TIAHONOTHIIBIK opTainbiFen JKIIC, Anmater, Kazakcran)
? PhD noxropants (On-Dapabu atbismarsl Kasak yITThIK yHEBepcHTeTi, AnMathl, KasakcTam)
T.r. k., Kap JKOHE MY3 pecypcTapbl JUHAMUKACHI MOHUTOPHHT1 3epTXaHACHIHBIH KETEKITiCi
(«tOHecko asceiHAars! 2-canaTThl OpTa A3Ws aifMaKThIK TIAIHOIOTISUTEIK opTanbirey JKIIC, Ammvater, Kasakcran)

MODIS PAAIMOMETPIHIH
JAEPEKTEPIH KAP " KAMbBIJIT'BICBIH
SBEPTTEYJAEI'T KOJIJACHBICBHI

Annoranus. CrIprapus e3eHiHIH canacsiHAarsl aiiMakTapaa MODIS cnektpopagromerp gepexTepi HerisiHme
Kap JKaMBUIFBICBIHBIH ayIaHbl OaranmaHabl. 3epTTeNin OTHIPFaH aiiMaKThIH aya TeMIepaTypachl MEH JKayblH IIalIbIH
menmepiniH e3repeyi Kpipreirunpomertin 1960-2021 xpuimapIslH MOTIMETTepiHE CYHEHE OTBIPHIN OarajlaHIIbL.
70 xxpablK Oakpuiay HoTmKeciHae Tsaub-1llanp (Ax-Leripak ama®bel) METEOCTAaHIMACHIHIA OpTAIla >KBUIABIH TEM-
nepatypacel 1,9°C-ka, an O3reH mereoctanmmsiceiHna 1,1°C-xa ketepinren. JKammel jKaybIH-IIAIIBIH MeJIIIEPi
IIaMaibl FaHa ©3TepreH, CYBIK Ke3eHIepZe KayblH MIANIBIH MeepiHe OaillaHBICTBI aHOMANBIBI a3a e3repicTep
6oamaran. 2000-2019 >xbeuimap kesexinae MODIS mosimerTepi OOWBIHIIA COyip MEH MaMblp aijiapblHaa Kap
JKaMBUIFBICBIHBIH Tapaly ayJaHbIH CAJIBICTBIPY )Kafﬂaﬁ[lbll—[ KapamMa-KapcChbl JaMy TCHACHIUATIapbIH KGpCGTTi.

Tyiiin ce3mep: xamry aiimarbl, Kap sxambutrbickl, MODIS, e3repictep, Tenaenuusiiap, Tsub-11ans.

Kipicme. Opransix Asusina (OA) opHamacKaH TayJlapAblH Kap-My3 pecypcTapbl KONTereH e3eHAepIiH
arbIHBIH KAJIBIIITACTHIPY K631 Oonbinm TaObimanbl. YKahaHIBIK KBUIBIHY aiiMaKTarbl KapiblH Te3 epyiHe,
MY3ABIKTap/IbIH JeTPafallisChIHA SKeTyl MYMKIiH, OYJT )KaFbIMCBI3 CajiIapFa SKEJIiI COFabl )KOHE XaIbIKKa
Kayin TeHaipei.

JlYHHEeXY3UTiK METeOpONOTHSUIBIK YHUBIMHBIH MaMaHAaphl cascaTKepiep MEH XallbIKKa KIMMATThIH
O3repyiH MHAWKATOp peTiHAe TyciHmipy ymrH CONTYCTIK »KapThl MIapIblH apKTHKAIBIK JKOHE aHTapK-
TUKAJIBIK TEHI3 MY3bl MEH Kap >KaMBUIFBICHIHBIH KeJieMi Typaibsl araiiibl. KpuocdepaHsH ocbl apTypai
acTeKTiIepiH Tanjay casicaTKepiepHiH HaszapblH KpuocepaHblH €H ce3iMTan OejikTepiHe ayaapyra
KOMEKTeCEe/l.

XKanmbr A3usiHbiH OWik Taynapbsl OOMBIHIIA MaKajalapIblH KOIIIiI MY3IbIKTapAbIH ayJaHbl MEH
KeJIeMiHiH >kahaHIBIK KBICKapybl, Kap >XaMbUIFBICHIHBIH CHIIATHIHBIH ©3repyiH pactaiiasl [1-11]. OA
TayJbl allMaKTapbIHAFbl KIIMMATTBIH ©3TePYiHe KaThICThI COHFBI 3epTTeyliep KahaHIbIK XKoHe aifMaKThIK
TCHACHITUSIAPABIH COMKEC KENETIHIITIH KepceTeli: COHFBl OHXKBUIABIKTapaarel [12-14] optama
JKBUIIBIK TEMIEpaTypa MeH KbUILIBIK KaybIH-IIAIIBIH MOJIIIEPIHIH KaTapblHAa OH TPEHATEp OeNTineHIi.
bizniy ecenreynepimi3 OoitbiHma, TsHb-1llane MeTeoponorusuibik cranmusacsiHga (MC) (Ax-1britpak
anaowl, Imki Tsaue-1lans) 1991-2021 xpurmap Ke3eHIHIETI ayaHBIH OpTalla KBUIIBIK TeMIEpaTypachl
1960-1990 xpuinap ke3eHiMeH canbicThipranaa 1,9°C-ka, an xa3plH OpTallia TeMIepaTypachl THICIHIIE
0,9°C-xa ecri. Kapa-Kymka aynaneinnarer (Deprana anka0Obl) O3ren MC wmomimertepi OoiibiHINIA,
70 xpLIABIK OaKplIay Ke3iHIe opTalia KeULABIK Temneparypa 1,1°C-ka ketepinai [15].
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Bip xbuiga xayaTelH 9p TYPJi (aszaiblk KypaMIaarsl aTMOC(EPaNbIK kKayblH-IIAIIBIHHBIH )KOHE CYBIK
ME3TiIeri KaTThl KaybIH-IIAIIBIHHBIH (KapAblH) 6Cy TEHICHIMSIChIHA KapamacTaH, aya TeMIlepaTypa-
CBHIHBIH KOFapblIaybl MY3ABIKTAPIBIH epYiHIH JKaIFacybIH Olmipe .

Kpuocdepanbin e3repyiH 3epTTeyliH KONTereH Macesenepi Ka3ip *aHa TEXHOJOTHsIAp MEH 3epTTey
omicrepi, conblH iminge JXXK3 nepextepin maiiganany apkpuibl memityae. Kenreren O6achuibiMaapIarsl
Tanmay oJeMHIH opTypii aymaHmapbiablH JKK3 HeriziHme Kap pecypcTapblH Oaranay YIIH HETi3iHCH
MODIS pamuomerpinin pykcaTsl 250-500 M, TeriH TapaThLIaThIH XKoHE FamamMTop sKemiciHae KOKEeTIMIl
JepeKTepiH MaiAaiaHblIaTEIHBIH aHBIK KepceTTi. A. JluTh Gipaecken aBTopiapmeH Oipre [16] Ilamup meH
Tsup-1llanp TaymapeiHIa epTepeKk Kap epireH KYHOepAiH e3repyin Oenrinenmi. A. [adypoB OipieckeH
aBropnapmed Oipre [17] MODIS nepekrepin HapslH ©3eHiHIH CyBIH €CENTEy VIIiH MaiaaaaHbl.

biznin 3eprreyimizmin Makcatel — MODIS cnektpopaanoMeTpiHiH JepeKTepiH Tangay HerisiHzne
CeIpapyst ©3¢HiHIH JKOFapFbl aFbICBIH/IA 9P KBULAAPHI Kap KaMBUIFBICHI JIbII KATKAH ayMaKThIH ayaHbl
Kayraif e3repeTiHiH Oaranay. 3epTrey aitmarsl 40 meH 42° c.e. xoHe 74 meH 78° m.0. apalbIFbIHAA OpHA-
nmackad (1-cyper).
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1-cypet — 3eprTey aliMarsl

Bacceiin aymarbl Tsap-11lanb xone [Tamup-Anaii Tay skoTanapsl )KyieciHae opHaNacKaH. AFBIHHBIH
Herisri Oeniri Kpiprezctan PecnyOnukachiHbIH oKIMIILTIK 1mekapaitapbiaaa lmki Tsue-lllane meringe
Kanbimracanbl. Ceipmapust e3eHi HapweiH sxoHe Kapamapus eseHziepiHiH KOCBUIBICKAH KepiHAe Maiiga
Oomaael. ©O3¢HHIH Kapibl KOPEKTeHY1, MY3IBIK KOPEKTeHYiHE KaparaHaa 0ackiM OOJIBIT Kenemi. ApMCT-
POHT JKoHe OacKanap e3eH aFbIHbIHA KapiblH €pYiHiH yieciH 72% aen OaranaraH [18]. Kap skaMbLIFBICHI
aliMaKTaFbl ©3€Hep/IiH KOPEKTEeHYi MEH CYBIHBIH HETi3Ti K31 OOJbIT TaObLUIaabl )KoHE KIIMMATTHIH 63repyi
MEH Cy peCypCTapbIHBIH KATBITITACYBIHA KOHE KOJI JKETIMIUTITIHE TiKeTel acep eTyl 00/IeH MYMKIH.

2-cyperte lmki Tsup-lllanpna opTypimi ke3eHaeplie 3epTTENETiH ayMaKTa >KYMBIC iCTEHTiH MeTeo-
POJIOTHSUTBIK CTAHIIUSIIAP MEH THIPOJIOTHSUIBIK OCKETTEP IiH OPHANIACYhl KOPCETLIreH. Op TYpili AUaMeTpIIi
nyaconnap KCPO kimMar >keHiH[ETi aHBIKTaMallbIFbIHA COWKEC Kap JKaMBUIFBICHIHBIH OpTallia Kell-
JKBUIIABIK KaJbIHIBIFBI KepceTei [19].

MeTeoponoTrHsaIbIK CTaHIMsUIAp MEH THUAPOJOTHSIBIK OekeTTep TeHi3 aeHredinen 700-2100 m
OMIKTIK TMana30HBIH/IA OPHAJIACKAH XoHE TeK Oipeyl HuBaibIbl Oenaeyre skaranpl. Ceipaapus e3eHi Oac-
CeHHIHIH JKOFapFBI aFbICHIHAA KapAbIH TapaIyhl oTe OipKeKi eMec: MamiMerTepre coiikec [19] Imki Tsanb-
Illanp Oaccelinaepinaeri opTamia KapablH KaablHIBIFEl 20-maH 50 cM-re AeiiH, ajl Kap >KaMbUIFBICHIH-
Jarel ¢y Kopwl 120 MM-meH acmaiipl. Buik Taysbl skoTamapbelH OCTKEHUICpIHAC kKOHE Tap KOHE TepeH
TUTIMIEHTCH aHFapijap/a Kap >XaMBUIFBICHIHBIH KaabeHIABIFEI 100 cM-re meliH Hemece ofaH 1a Kelr
0omanbl. My3apIKTapa KbULIBIH CYBIK ME3TUIIHIC JKaybIH-IIAIIBIHHBIH a3/bIFbIHA OalIaHBICTHI KapIblH
KaJBIHIBIFBI TEK akKyMmyJsinus afimarbiaga 100 cMm-neH acaabl, keiOip xbuimapsl 200 cm-re xeremi [20].
Baccetinnepaeri Kap >kaMbUTFBICH Oap KyHaep canbl 40-HeH 180 kyHTe meiiH aybITKbII Typaabl. Kapapg
€H KOl >KHHAITYBI (aKKYMYJISAITHS) COyip-MaMBbIp aillapeiHia Oaifkaiambl.
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2-cypet — ki Tsaub-11laHbIaFel 6aKbLIAY JKETICI )KOHE KAp )KAMBUIFBICHIHBIH OpTallia KOIDKBUIIBIK KAIBIHIBIFbI

3eprTey amictemeci. Crlpmapus e3eHi OacceliHiHIH JKOFapFbl arbICBIHIAFbl Kap J>KaMBUIFBICBIHBIH
IHAMUKAchIH Oaramay ymriiH 0i3 500M pykcateimed Teppa/Axsa MODIS criekTpopaTnoMeTpiHiH TETiH
TapaThbUIaThIH JKoHE VHTEpHET JKeJiCiHAe KOJDKETIMII JAepeKTepiH maigananibik [21]. Fapbeiurhik
cyperrep 2000 xpuinan 2018 xbutra neiiin Oenrinenred kynaepre (14 coyip men 17 MaMbIp) TaHAAIIBL.
Hepexrep Asia North Equidistant Conic mpoekmusics! Ooitsiama ArcGIS 10.8 6armapiaMackiHIa OHICITIIT,
Iki Tsab-1laHbnaFrb! Kap >KaMBUIFBICBIHBIH ayJaHbl TYpalbl aKmapar ajxy yiiH naiganassuiasl. MODIS
JiepekTepid Tanmay Herizine ChIpJapus ©3¢HIHIH JKOFApFhI aFbICBIHIA 9P KBULIAPBI Kap JKaMBUIFBICHI
aNpIl KaTKaH ayMaKThIH ayJaHbl Kanaid e3repeTiHi Oaramanapl. 3-cyperre 2000-2018 xbImapsl MaMbIp
alipIHa aiMaKThIH OpTallla Kap KaMbLIFBICHl KOPCETIITCH.

Coipnapusi e3¢Hi OacCeiHIHIH >KOFapFbl aFbICHIHAAFbl Kap YKAMBUIFBICBIHBIH CHIIATTaMaJIapbIHBIH
©3reprimTiri (KalbIHABIFbI, XKapaMABUIBIFEI JKOHE Mmaiaa 00y Mep3iMi) eTe MaHBI3Ab. AKWMaK MOJIKAPIIBI
XKBUIIAp KOHE Kap a3 *KbUIOapMEH epekiencHeni. Kap aMbUTFBICHIHBIH KEHICTIKTIKTETI KE3€H apalibIK
©3TEPIillTITIH JKOHE OHBIH JUHAMHMKACBHIHBIH TCHACHIUSIAPBIH Oaranay THIPOJIOTHS MEH TIISIHOJIOTHUS
FBUTBIMIIAPBIHBIH MAaKCaThI YIIIiH MaHbI3bI (4-cypeT). Imiki Tsab-11lanbaa MaMbip ailbIHBIH OPTAChIHAA Kap
YKaMBUTFBICHI KaHIal YIIKEH ayMaKThI aJlbI KaTKaHIbIFbl KOPCETIITEH.
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3-cypet — Coipaapust ©3eHiHIH XKOFapFbl OOIriHae aiiMaKThIH KapMEH KOMKEPUIreH aydaHbIHbIH Tapatybl
(opramra moui 2000-2018 xox.)
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4-cypet — CoIpaapust ©3eHIHIH KOFaprbl OeIIirinae alMakThIH MaKCHMAJIIbl KAPMEH KOMKEpLIreH ay/IaHbl
(opramra moni 2000-2018 xox.)

Bisgin ecenreynepiMi3re colikec, MaMmblp albIHBIH OpTachlHAA alMakThIH Kem Oemiri 2400 M
OmikTiKTeH Oacram KapMeH KeMmKepinreH. JKeprimikri xep OenmepiHiH Ouikrtirine OaiimaneicTel MODIS
CypeTrTepi apKbpUIbl aHBIKTaJFaH Kap JKaMBUIFBICBIHBIH JKbUI CAWbIHFBI 17 MaMBIpAArbl MONIiMETTepi
KOPCETUITEH.

MODIS panunomeTtpiHia ManmimMeTTepi OOHBIHIIIA
JKBUI CalbIHFBI 17 MaMbIp/ia Kap KaMbUIFBICBIHBIH KAJIBIHIBIFbI OOMBIHIIA TapaTybl

Kap »aMBUIFBICHIHEIH ayJaHbl, KM
Keunnap
<2400 m 2400-3600 m >3600 m
2000 99,2 2171,1 6568,1
2001 150,2 2715,6 6791,8
2002 84,1 6784,9 7294.,6
2003 89,3 6973,8 7575,7
2004 53,6 3865,1 6958,3
2005 69,8 4230,7 4247,8
2006 150,0 2557,0 6707,3
2007 4,8 5478,5 7528,9
2008 67,3 1230,4 5048,8
2009 97,7 6286,1 7512,0
2010 49,7 2996,4 4297,1
2011 140,5 6434,9 7095,4
2012 43,2 1258,0 4216,2
2013 163,6 3436,7 6478,6
2014 27,0 2462,4 5395,6
2015 13,1 2726,5 6758,5
2016 31,5 5773,6 7579,4
2017 31,7 3579,9 7141,5
2018 125,4 5910,7 6357,1
Oprtaia 78,5 4045,9 6397,5
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3eprTey HaTHKesepi. Kecreneri momimerrep Cripmapusi e3eHi OaccelHiHIH KOFapFbl arbICHIHBIH
XXI raceIpaplH OachHIHAAFB Kap MUHAMHKACH Typajiibl TYCIHIK Oepemi. 19 >KbUT immiHIE 3epTTENCTiH
ayMaKkThl KAMTHTBIH MOJIKapJIbl XKBUIIAp COYIp jKoHEe MaMBbIp aiiapbiaaa 5 per Oaiikanran. Omap: 2003,
2004, 2009, 2016 >xone 2017 xpu1napbl. bapiblk aymMakTa a3KapJibl KbUIIap Coyip MEH MaMbIp ailnapeiHaa
3 per 6onran — 2000, 2001 >xoHe 2014 xpiimapsl. MoJKapiiel )KoHE a3Kapiibl Ke3eHAEP/AiH aybICYbIHIA
3aHIBUTBIKTAp OalKaIMaiIbI.

3epTTeniHin OTBHIpFaH aiiMakTa Kap >KaMbUIFBICBIHBIH TapadyblH aHBIKTay YUIH 14-m1 cayip >koHe
17-m1i MaMbIp KYHAEPiH Kaplia Cy KOpBI KOIl KUHAJIATHIH aiap Jer ecenke aiblHAbl. AyMakra KapablH
KaMTy JOpeKEeCiHIH 03repyi opTalia ayJaHbIHaH aybITKYhI TYPiHIEe KOPCETIITeH.
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5-cypet — OprainbIK xoHe [mki Tstab-11laHbHBIH (MBIH MIapIIbl KM) Kapiibl ayMarbIHBIH OpTalia MOHICPACH ayBITKYBI
[coyip (@) xone mamsIp (6) aimaper 2000-2019 xoxk. ]

5-cypeTTeH Kepill OTBIPFaHBIMBI3AAi, OApIBIK 3epPTTEIETIH ayMaKTa Kap >KaMBUIFBICHIHBIH ©3Tepyi
coyip aibIHIa 9JICi3 OH TpeH] Oalikanran OoJica, MaMbIp allbIHAIA SJICi3 Tepic TpeHx Oaiikanansl. CayipaiH
rucrorpammacbiiga 2010 xone 2017 >kpuimapAarbl Kapibl XKbUIOap >KakChl KepceTUreH. MambIpabiH
THECTOTPaMMACHIH]Ia MOJKAPIIBI XKOHE a3KapJIbl )KbUIIAp CaHbl Oipel eKeHAIri ailKbIH KOpiHe .

AYBITKY THCTOTpaMMajapblH BU3YyaJJlbl CANBICTHIPYIa KOPCETKEH EeTielH, COHFBI 20 KbUiga MaMbIp
alibIHIa KapMeH >KaMbUIFaH ayMaKThIH a3[an KbICKapyhl Jkui ke3aeceni. by Tay imminik 6accelinaep MeH
HapeiH e3eHiHiH aHFapeiHa KaThIcThl. COHBIMEH KaTap aHFapblH OWIK Taylbl OeiKTepi Kap acThIHIA
xatelp. KecreHiH mepekrepi OoibrHma Ceipapus e3eHi OacceiHiHiy eH Oumik Oemirinme (3600 m abc
skorapbl) 70% skarmalia MaMbIpABIH OpPTAChIHAA OCTKEHIIEPIiH KapMEH >XaMbLIy JopeXkeci opTaiia
KOIDKBUIIBIK MOHACPIICH acaabl. by ke3eHne Kap jkaMBUIFBICBIHAAFBI Cy KOPBIH Oaranay MyMKiH OoiMaca
Jla, epireH Kap Cybl ©3¢HAEpIiH HETi3ri KOPEeKTeHY Ke3i OONBI Kaia Oepemi mem Oospkayra Heriz Oap.
CoHbIMEH KaTap, Oi37iH MolliMeTTepiMi3 OOHBIHINA, CAYip JKOHE MaMbIp aiiapbliHIa OacceHHHIH MY3/BIK
30HACBIHAA, AaKKYMYJISILIUSI MayChIMBIH/Ia ayMaKTaFbl Kap KaMBUIFBICHI OpTalla KOIDKbUIABIK MeJIepIeH
acagpl. Ochblnaifia, MY3ABIKTAp Kap acThIHAA Kalalbl XKOHE MY3IBIKTapAarbl Kap KOPBIHBIH KOKTEMT1
AaKKyMYJIALUSCH OpTallla KJIMMATTHIK JKaFaiiapra ColKec Kelesi.

Kopsitbinabl. lmki Tsaap-llanbnarbl KapMeH KOPEKTEHETIH ayMaKTbIH ©3repyi MOHOTOHIBI eMec
JKOHE yaKbIT OOWBIHINA OIPKAJBINTHL. 5-CypeTTeH Kepim oThipraHbiHb3Aal, 2000-2018 xbutgapsl Kapac-
THIPBUTFaH ayMaK YIIiH CYBIK XKOHE KbUIBI Ke3eHaepai Oemyre 6omamsl. Mamblp aifbIHIa Kap KaMBUIFBI-
CBIHBIH a3aI0Bl — €pY/IiH epTepek 0acTamybl MEH epireH Kap CYBIHBIH aFbIHBI KAJBINTACybIH Oinnipeni. by
npolecc Ke3iHAe Cy TaCKbIHBI 00Tyl MYMKiH. TOJBIK 3aMaHayd AepeKTepaiH 00JMaybl THICTI KITUMATTHIK
TEeHACHIUSIIAPIbl CUITATTAY YIIiH aifMaKTarkl eJIIePMEH KOKETTI aKImapaTTap aimacy KoHe OJIap.Ibl KUHAY
KaXXETTUIIrH KepceTeni. Kap »KaMBUIFBICBIHBIH KaTy Y3aKTHIFBI JKOHE KOKTEMJETi epyiH 0acTaaybsl MeH
KaJbINTACy KyHIEPiH 3epTTey i A€ >KaJFachblH Tammak. KeH ayKbIMIIbl FaphILITHIK CYypeTTEPMEH KYMBIC
skacay CeIpaapus e3eHi OacceiHiHiH )KOFapFbl aFbICBIHAAFEI CYy KOPJaphbl TYpallbl HEFYPIBIM TOJBIK JKOHE
IIBIHAKWEI aKmapar 0epyre MyMKIHIIK Oepet.

3eprrey Kazakcran PecryOmukacel FriabiM koHE jkOFapbl OiTiM MHHUCTPIIITT FBIIBIM KOMUTETiIHIH
"Optanblk A3USHBIH TpaHCIIEKapaIbIK O0accelHAepiHIH MY3IBIK JKyienepi: >Karmaiibl, Kasipri 3aMaHFbI
oHEe OOJDKaMIBI e3repicTepi, OHip CNIEpiHiH Cy Kayilci3miriH KaMTaMachl3 €TyIeri pei'TaKbIphIObI
OOMBIHIIIA KAP>KBUTBIK KonaaybiMeH opeiHaanasl. MPH BR 18574176, 17.10.2022 x.
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NPUMEHEHUE JAHHBIX PAJIMOMETPA MODIS B UCCJIEJOBAHUSAX CHEXKHOT' O IIOKPOBA
AnHoTauus. Ha ocHoBe manHbIX criekTpopaaunomerpa MODIS onenena miomanb, 3aHATas CHEXHBIM TTOKPO-

BOM, B BepXOBbsiX OacceitHa p. Coipaapusi. [To nannsim Keipremruapomera 3a 1960-2021 rr. oneHeHa H3MEHYMBOCTh
TEMIIepaTypbl Bo3yxa U cyMM ocankoB B Oacceitne. Ha MC Tsup-1llanb (Maccu Ak-11Iuiipsik) cpenusis rogoBas
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Temrepatypa nosbicwiack Ha 1,9°C, Ha MC VY3ren — na 1,1°C 3a 70 ner nabmtoneHuid. KomuuectBo ocaikoB B
LEJIOM U3MEHWIOCh HE3HAYUTENbHO, aHOMAJILHOIO COKPAILEHUsI CYMM OCaJKOB 3a XOJOJHBII MEpUo] He OTMEUEHO.
CpaBHeHuUe IUIOIAAN PAcIPOCTPAHEHHs CHEXKHOrO MOKpoBa B ampene U Mae no ganHeiM MODIS 3a 2000-2009 u
2010-2018 rr. noka3ano NpoTUBOIOJIOKHBIE TEHACHIUHN Pa3BUTHS CUTYaLUH.

KiaroueBsle ciioBa: m3menenus, MODIS, momans TOKPBHITOCTH, CHEXKHBIH IOKPOB, TpeH s, TsaHb-111aHb.
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APPLICATION OF THE MODIS RADIOMETER DATA
TO THE SNOW COVER INVESTIGATIONS

Abstract. Based on the data of the MODIS spectroradiometer, the area occupied by snow cover in the upper
reaches of the Syrdarya river basin was estimated. According to Kyrgyzhydromet data for 1960-2021, the variability
of air temperature and precipitation in the basin was assessed. At the Tien Shan meteorological station (Ak-Shyiryak
mountains), the average temperature increased by 1.9°C, at the Uzgen meteorological station — by 1.1°C over
70 years of observations. The amount of precipitation, in general, has changed insignificantly, an anomalous
reduction in the amount of precipitation during the cold period has not been noted. Comparison of the snow cover
area in April and May according to MODIS data for 2000-2009 and 2010-2018 showed opposite ternds in the
development of the situation.

Keywords: changes, coverage area, MODIS, snow cover, trends, Tien Shan.
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MODERN METHODS OF HYDROMETRIC RESEARCH:
BATHYMETRIC WORKS USING ECHO SOUNDER

Abstract. The study of the morphometry of the bottom of water bodies is an important task in various areas of
economic, industrial, and other activities, as well as scientific research. Therefore, it is necessary to develop and use
modern methodological solutions in applied hydrography for carrying out bathymetric works and processing the
obtained material.

This article examines modern methods of working with echo sounders, covering theoretical and practical
aspects of using these devices. The article presents an overview of existing echo sounder classifications, methods for
performing survey work in expeditionary conditions, and compiling final materials in the form of tables and vector
layers.

The main aspects of working with echo sounders are considered, such as equipment selection, parameter
setting, conducting survey work, processing and analyzing data, and their integration with geographic information
systems. Innovative developments and technologies that contribute to improving the quality and accuracy of results
are described.

Special attention is paid to the integration of echo sounders with other technologies, such as geographic
information systems (GIS). The authors also consider practical aspects of using echo sounders in navigation,
hydrography, and other areas.

This article provides a valuable overview for professionals in the field of hydrology and related areas, studying
the morphometry of the bottom of water bodies, as well as for a wide range of readers interested in innovative
technologies and the field of acoustics and geographic information systems.

Keywords: survey work, geographic information systems (GIS), bathymetry, echo sounder, hydrostatic logger.

Introduction. Depth finders, or sonars, are an indispensable tool in hydrography, marine navigation,
and conducting natural scientific research. They allow determining the depth of water bodies and the relief
of the seabed, which plays a crucial role in ensuring the safety of navigation, developing infrastructure
projects, and studying underwater ecosystems. Due to the variety of applications for sonars, as well as the
constant development of technologies and new sonar models, there is a need to develop modern and
efficient methodologies for working with these devices. The aim of this article is to present contemporary
types of sonars, their operation, equipment preparation and setup, and analysis of the obtained data. The
article will discuss the main principles of sonar operation and the specifics of using different types of
sonars depending on the tasks and conditions of the measurements. We hope that the proposed
methodology will be useful for professionals in hydrography, marine navigation, and oceanography, as
well as for underwater enthusiasts who wish to master the operation of sonar for their research or
recreational purposes.
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General information. Nowadays, the most accurate and simple device for measuring the
depths of water bodies is the sonar. The basics of its functioning principle have been extensively
described in publications of the 20th century (Korotkin I.M., Nefedov P.M., 1985; Lavrentiev A.V.,
Bogdanovich M.L., 2007). In recent years, the development and improvement of sonars have significantly
advanced thanks to digital technologies.

Most modern research in the field of sonars covers their principles of operation, including acoustic
location, signal processing, and visualization (Medwin & Clay, 2021). In particular, sonars are divided
into single-frequency and multi-frequency, and each group has its advantages and disadvantages
(Simmonds & MacLennan, 2005). The literature also presents a classification of sonars by the type of
emitted signals, dividing them into short-pulse and broadband (Meyer & Simmonds, 2021).

Modern sonars are used in various fields, ranging from navigation and hydrography to oceanography
and fishing. In particular, sonars are used to create detailed maps of sea and ocean depths, as well as
inland water bodies, which significantly simplifies navigation and allows identifying suitable fishing
areas. It should be noted that measuring depth without geographic referencing has a number of limitations
for further data use. Therefore, methods of geodetic referencing of measurement materials using various
geodetic devices and global satellite positioning systems have been developed, as well as regulatory
documents regulating the operation of this equipment, for example, in construction (e.g., CIT PK 1.02-101-
2014, CHull 104.97). These documents introduce, for example, restrictions on the vessel's speed during
measurements, methodology for laying survey lines, density of measurement points, and more. In recent
years, there has been active development of technologies for collecting, recording, and transmitting sonar
data, which significantly increases their efficiency and accuracy. In particular, researchers have focused on
the development of signal processing algorithms, adaptive methods of acoustic location, and integration
with other technologies.

Modern signal processing algorithms significantly increase the sensitivity of sonars and reduce the
impact of noise. The use of methods such as signal compression, filtering, and source localization allows
processing large volumes of data and visualizing complex seabed structures. Adaptive methods of acoustic
location represent a new approach to determining depth and forming an image of the water body's bottom
using variable parameters of the acoustic signal. These methods allow effectively determining depth in
complex conditions, such as noise interference or variable geometric conditions.

Modern sonars are increasingly integrated with other technologies, such as geographic information
systems (GIS), laser, and multisensor systems. Such integration significantly improves the accuracy and
reliability of the data obtained and expands the application field of sonars, for example, in geology,
hydrology, and other applied areas. The result of measurements by such sonars is a set of tabular data in
various formats, containing information about the coordinates of the measurement area, depths at that
area, and some other information obtained during the operation of the device.

The data is converted into a point vector file for subsequent integration into the GIS structure. There
are many GIS packages that allow visualizing and processing measurement results, such as ArcGIS,
QQGIS, GlobalMapper, Surfer, and others. The format of the final hydrographic survey data depends on the
specific research objectives. In the case of creating cartographic materials (e.g., navigation charts), the
result is isobaths and depth marks. Such a vector dataset can be generated manually or automatically,
without requiring attachment to a height system (e.g., Baltic Height System), while the frequency of
contour lines is determined by the scale of the cartographic material and the depths of the water body.

If the primary goal is to integrate hydrographic data into a universal cartographic base (e.g.,
topographic or terrain relief maps), it is necessary to link the data to a local or global height system using
topographic-geodetic methods. In specific cases, when research is aimed at calculations or modeling of
various processes and phenomena, the final product becomes digital terrain models. This material
represents an area continuously covered with information with a certain spatial resolution and a given
height accuracy.

Types of sonars. Currently, there is an extensive assortment of sonars, which, in the authors' opinion,
can be classified into several main categories without considering specific models and manufacturers.

The first category includes portable sonars (figure 1), which are devices that determine depth by
immersing the sensor in water and activating the measurement function. Such devices do not provide
continuous acoustic imaging, measurement positioning, or erroneous data correction (e.g., double signal
reflections).
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Figure 1 — Portable sonar (a), Stationary sonar (b), Multibeam sonar (c)

The second category is represented by stationary sonars installed on vessels. These devices consist of
an echolocation sensor, chart plotter, and power supply unit. They are equipped with built-in global
positioning systems, such as GPS and GLONASS. These sonars allow for continuous data recording. The
chart plotter screen can track any changes in depths and the vessel's position in real-time, as well as detect
object profiles on the seabed or water column using a continuous echogram. A disadvantage of these
devices is the integration of the satellite positioning module into the chart plotter, which can be located far
from the sonar sensor. This leads to a decrease in positioning accuracy and orientation, and as a result, a
deterioration in depth measurement quality.

The third category also includes stationary, high-precision sonars equipped with sensors connected to
personal computers (e.g., rugged and water-resistant laptops) and appropriate software (e.g., Hypack).
This type of instrumentation complex provides minimization of vertical error and allows for programma-
tically defining the shape of pre-prepared materials, eliminating several stages of data processing.
Positioning occurs using an external antenna, also connected to a personal computer.

The fourth category comprises multibeam sonars, hydrolocators, and structural scanners. These
devices provide area scanning on both sides of the sensor axis, creating a detailed bottom image. Such
images can be used to assess the type of bottom sediments, planar shape of bottom relief, position, and
genesis of sunken objects, etc. This information is useful for studying bottom structure but is excessive for
creating cartographic materials. Disadvantages of this type of equipment include high operational
complexity, significant mass of the instrument complex, and high cost.

There are also other types of sonars that are currently gaining popularity. For example, a spherical
sonar with Bluetooth, installed on a fishing rod or unmanned aerial vehicles, and operating through a
mobile phone application; radio-controlled sonar on a boat, etc.

However, these types of devices will not be considered in this article. To ensure the highest spatial
accuracy of measurements, high-precision geodetic satellite positioning equipment is used (e.g., GNSS
receiver), which significantly reduces the spatial measurement error.

During experiments with various types of sonars, it was found that for conducting surveying work on
relatively small water bodies (small and medium rivers, short sections of large rivers, small lakes and
reservoirs, coastal areas of seas), the second and third categories of sonars are the most optimal. These
sonars are relatively inexpensive, easy to operate, and mobile, do not have a large mass, which allows
them to be installed on a small vessel.

The use of sonars in scientific research. Currently, stationary Lowrance and Garmin sonars have
become widely popular in the academic environment when working on relatively small water bodies.
These systems are characterized by relatively easy installation, high measurement accuracy (depending on
the model), the possibility of modification, and application on small vessels. The choice of a suitable
floating device imposes limitations on the equipment used.

The optimal solution is an inflatable boat with a rigid transom or a boat with a shallow draft. The
sonar sensor is installed using a retractable clamp attached to the transom, submerging the sensor at a
depth where the influence of the motor propeller is minimal (usually about 0.3 m). When analyzing the
measurement results, this value should be taken into account and added to all the obtained data. The
chartplotter is placed as close as possible to the sensor installation site, providing the captain's
convenience in familiarizing themselves with the information on the screen.
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The power supply unit (usually operating from 12V car or motorcycle batteries) is installed in a
hermetic container. When conducting continuous measurements, a track plan is developed in advance and
imported into the sonar (figure 2). Visualizing the work plan on the display significantly simplifies the
process and ensures more regular coverage of the area with a survey grid. For Lowrance sonars, the
preliminary development of a work plan in the form of measurement tracks is performed in the .usr
format. Data preparation can be carried out using various GIS packages (for example, Global Mapper).

Figure 2 — Preparation of the track plan in the GIS package Global Mapper (a),
screen of the Lowrance HDS-5 chartplotter during work with the displayed track (b)

According to (CIT PK 1.02-101-2014, CHulI 104.97), the measurement speed may vary depending on
the tasks and equipment used. The technical specifications of Lowrance sonars and their analogs provide
the manufacturer's stated accuracy of depth and positioning measurements when the boat is moving at a
speed of no more than 18 km/h. In continuous recording mode, measurements can be made with high
regularity, which allows for the identification and elimination of incorrect data, both in automatic and
manual modes.

Thanks to the presence of at least two depth and coordinate records at each measurement point, as
well as the limited distance between adjacent points (no more than tens of centimeters), calculating the
outlier value becomes relatively simple. The type of water body, meteorological, and other conditions
impose a number of requirements and limitations on the process of performing hydrographic work. In
addition to river flood levels, the water level in the lower reach of reservoirs can change significantly due
to the regulation of discharges from the hydro-node, and on counter-regulatory reservoirs and ponds of
HPPs, work may be accompanied by regular changes in water levels.

To account for changes in water levels in the results of survey work, it is necessary to link the water
level at the beginning, end, and often during the fieldwork period. This can be done by organizing
temporary water meter posts or using information from network water meter posts. A modern solution to
this issue involves using hydrostatic or optical water level recorders (loggers). The optical recorder is
installed above the water body and regularly measures the water level using a built-in optical rangefinder.

The hydrostatic recorder is placed in the water column and records the total pressure exerted on the
sensor (figure 3 — hydrostatic and atmospheric pressure). The correction of measurements for atmospheric
pressure is based on data from the nearest meteorological stations or using an additional recorder installed
on land.

Thus, modern approaches to conducting sonar measurements, including the use of continuous
recording and accounting for changes in water level, allow for increased accuracy and reliability of the
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Figure 3— Solinst Levelogger hydrostatic water level recorder (a)
and a graph of water levels and temperature changes based on recorder measurements (b)

obtained data, which is a key factor when performing survey work under various conditions and on
different water bodies.

Processing measurement materials. Sonars from various manufacturers generate files with different
formats and resolutions during operation. The software designed to work with such files may also vary
depending on the device manufacturer. In the case of Lowrance sonars, a file with the .sl2 extension is
created during recording. To process files of this format, it is recommended to use the SonarViewer
program (figure 4).
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Senuitivity Celorline Sensirity ColorLine

a b
Figure 4 — SonarViewer software workspace: (a) second-type sonar echogram; () structure scanner sonogram

This application allows the exploration of data obtained from second-type sonars and more complex
Lowrance fourth-type modifications. SonarViewer provides the ability to convert and export data from an
.s12 file to a tabular .csv format or a text .txt format.

Primary data are subject to further processing: incorrect values are discarded, feet are converted to
meters if necessary, and the depth of the sonar sensor is added to the survey data. Information from the
recorders is synchronized in time and space with the survey data, after which all materials are brought to a
single level. The next stage involves creating a vector layer based on the processed tabular data.

Tabular information is imported into the GIS package project and converted into a point vector layer.
In the context of this article, we will consider importing data into Global Mapper. For this software, it is
sufficient to prepare a table file with an .xIsx, .txt, .csv, or other extension, then specify the file parameters
(projection, layer geometry, coordinate format, etc.), and save the imported material in the selected vector
format in the specified coordinate system (for example, .shp) (figure 5).
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Figure 5 — Vector point layer based on large-scale survey results (a) and small-scale (b)

For navigable sections of rivers, an up-to-date plan of the channel in contours, brought to the design
water level, is required. The design water level (Conditional low water level with a specified reliability
according to I'OCT P 58731-2019) can be found in navigation charts and sailing directions. Below is a
sequence for processing survey materials that allows you to create a plan of the riverbed in contours.

Calculate the cut-off level (the excess of the working water level above the design level), using
information about the working water level in the area. In this simple case, it is assumed that the cut-off at
the upper and lower boundaries of the work area is the same. Create a shoreline layer (linear). The
shoreline layer should contain a depth field, the value of which for objects is zero (corresponds to the zero
depth line, i.e., the waterline). Create a polygonal layer of the site boundary. In the attribute table of the
vector layer of survey depth data, find the field containing the depths and convert them to meters if
necessary, calculate the depths corresponding to the design level. Perform interpolation of depths
corresponding to the design level, using depth surveys, the shoreline, and the boundaries of the area
(figure 6).
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Build a linear contour layer within the channel boundary. Perform smoothing and manual adjustment
of contours. The design of the riverbed plan may include adding labels, a scale bar or numerical scale, a
north arrow or coordinate grid, a legend and map (plan) title, information about the coordinate system, the
date of the survey, and the working level, cut-offs. The numerical scale is used when preparing a plan for
printing in a specified format. For using the plan in electronic form, it is recommended to use a linear
scale.

A riverbed plan in isohypses (absolute elevation marks) is usually required for construction and
operation areas of coastal structures connected to the water area (bridges, piers, water intakes, etc.).
Creating a riverbed plan in isohypses (building a digital model of the riverbed relief) is also based on the
array of survey work data and can be done in two ways. First, converting the array of depth survey data to
absolute elevations by any means, then repeating the procedure described above.
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Figure 7 — Riverbed plan in contours (example)

The second path is performed using GIS tools and involves continuing work with the riverbed plan in
contours (figure 7). Using the array of depth surveys, or based on corrected contours, perform depth
interpolation. The resulting raster depth layer will be used as the primary dataset for channel relief. Build a
raster model of the sloping water surface at the design level using data on the design water level at the
boundaries of the river section. Construct a digital model of the riverbed relief in absolute elevations by
comparing surfaces (raster calculator). This will be a raster layer representing a field of difference values
between the water surface model at the design level and the depth layer at the design level. Build a
riverbed plan in isohypses (contours), adjust isolines if necessary.

Conclusion. In conclusion, it can be emphasized that the development and use of an effective
methodology for working with an echo sounder is a key factor for obtaining accurate and reliable data on
the depths and geometry of water bodies. This note represents a summary of modern approaches and tools
used in applied hydrographic research using echo sounders.

Understanding and applying the echo sounder methodologies described in the article will enable
specialists in the field of hydrography and related disciplines to successfully solve depth probing tasks, as
well as increase the efficiency and safety of navigation, water construction, and other works related to the
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study and use of water resources. In the future, with the development of technologies and the increasing
need for more accurate and detailed data on water bodies, further improvement of echo sounder
methodologies is expected, as well as integration with other geophysical and hydrological research
methods.

This will enable the creation of increasingly accurate and informative hydrographic models reflecting
the dynamics and features of water bodies at various scales and with different degrees of detail.

REFERENCES

[1] TOCT P 58731-2019. Inland water transport. Hydrographic works. Terms and definitions. Available at:
https://docs.cntd.ru/document/1200170106

[2] CII-104-97 "Engineering and geodetic surveys for construction. Part III. "Engineering and hydrographic works in
engineering surveys for construction" / State Construction Committee of Russia. Moscow: Production and Research Institute for
Engineering Surveys in Construction (FSUE "PNIIIS") of the State Construction Committee of Russia, 2004.

[3] CIT PK 1.02-101-2014 Engineering and geodetic surveys for construction. Basic provisions, 2014.

[4] Korotkin I.M., Nefedov P.M. Historical sketch of the development of domestic echo sounding. Leningrad: Publishing
house 9 NII MO USSR, 1985.

[S] Lavrentyev A.V., Bogdanovich M.L., Lysenko K.Y. How many fathoms under the keel? Development of depth
measuring tools: from an ordinary pole to a modern navigational echo sounder // Military-Historical Journal. 2007. N 6. P. 61-65.

[6] Lowrance. (2021). Lowrance HDS Carbon User Reference Guide. Retrieved from
https://www.lowrance.com/lowrance/type/sonar-gps/hds-carbon/

[7] SonarViewer. (2020). SonarViewer User Manual. Retrieved from https://www.sonarviewer.com/manual/

[8] Blue Marble Geographics. (2021). Global Mapper User's Manual. Retrieved from
https://www.bluemarblegeo.com/docs/global-mapper-user-guide.php

[9] Medwin H., Clay C.S. (2021). Fundamentals of acoustical oceanography. Elsevier.

[10] Meyer C.G., Simmonds J.J. (2021). Broadband echosounders: technologies, applications, and challenges // Journal of
Marine Science and Engineering, 9(3), 287.

[11] Simmonds E.J., MacLennan D.N. (2005). Fisheries acoustics: theory and practice. John Wiley & Sons.

M. O. ®arxu’, I1. H. Tepcmlﬁz, M. A. Koneiiknn®

" Mnammii HaydHbI COTPYIHUK
(®I'BY T'ocynapcrBennsii okeanorpaduueckuit uHcTUTYT M. H. H. 3yboBa, Mocksa, Poccuiickas Denepariius)
K. r. 1., crapmmii Hayunsiii cotpyanuk (PI'BY I'ocymapcTBeHHBIN OKeaHOTpahUIECKUl HHCTUTYT
uMm. H. H. 3y6oBa, UnctutyT BomHBIX pobiem Poccuiickoii akagemun HayK, MockBa, Poccuiickas denepanms)
? Nmxenep (OI'BY Tocynaperennbiii okeanorpaduueckuii mactutyT uM. H. H. 3y6osa,
Mockga, Poccuiickas ®enepanusi)

COBPEMEHHBIE METO/IbI THIPOMETPUUYECKNX UCCJIEJOBAHUM:
BATUMETPUYECKHE PABOTbBI C HCIIOJIb3OBAHUEM 3XO0JIOTA

AnHoranus. M3ydenne MoppoMeTpun IHA BOIHBIX OOBEKTOB SBIACTCS BAXKHOW 3amadeid B psze OTpacieit
XO3SIICTBEHHOH, 5KOHOMUYECKOH 1 HHOU NeSTENFHOCTH, a TAK)KE B HAYYHBIX MCCICIOBAHUAX. B CBSI3H ¢ 3TUM HE00-
XOIUMBI pa3paboTKa M WCIHOIh30BAaHUE B MPUKIATHOW TUAPOTpadUH COBPEMEHHBIX METOAMYCCKUX PEIICHHUHA IS
BBITTOJTHEHHS OaTUMETPUIECKUX paboT 1 00pabOTKH MOTydYSeHHOTO MaTepraa.

PaccmatpuBaroTcs cOBpeMEHHBIE METOIBI PabOTHI C 3XOJOTaMH, OXBATHIBAIOIINE TEOPETHUECKHUE W IMPAKTH-
YECKHE aCTEeKThl UCMOJIb30BaHUs dTHX NMpuOopoB. CTaThs MpeacTaBisieTr 0030p KiaccuPHUKaAIMi 9X0I0TOB, METOIBI
BBITIOJTHEHUS ITPOMEPHBIX pa60T B OKCIIEANMIHUOHHLBIX YCJIOBUAX U COCTABJICHHUA UTOTOBOI'O MaT€purajia B BUAC Ta6J'lI/lLI
1 BCKTOPHBIX CJIOCB.

W31n05xeHbl OCHOBHBIE aCMEKThI pabOTHI C HXOJIOTAMH, TaKHE, KaK BBIOOp 000pyI0BaHMsI, HACTPOIKa mapaMeT-
POB, TIPOBEIEHHE MPOMEPHBIX paboT, 00paboTKa M aHAM3 JAAHHBIX, a TAK)KE MX MHTErpauus ¢ reomH()OpMaIoH-
HbIMH cucteMamu. OmnucaHbl MHHOBAI[MOHHBIE Pa3paOOTKH M TEXHOJOTHH, KOTOpBIE CIIOCOOCTBYIOT YIYYIIEHHIO
KayecTBa M TOYHOCTH PE3yIbTATOB.

Oco0oe BHUMaHHE yIeNIeTcs KOPPEILIIHA SX0JI0TOB ¢ APYTUMH TEXHOJIOTUSME, TAKUMH, KaK TeorpauaecKie
nHpopMmannonHsie cucteMbl (GIS). ABTOpHI Takke paccCMaTPUBAIOT MPAKTHUECKUE ACHEKTHI MCIIOIB30BAHUS IXO-
JIOTOB B HAaBHUTalluH, TuAporpaduu u npoynux o0nacTsx.

IIpencraBneH neHHBIH 0030p LTSI CIIEIIMAIMCTOB B 00IaCTH THAPOJIOTHH M CMEXXHBIX 00JIaCTeH, 3aHIMAIOIIIXCS
n3ydeHneM MOp(hOMETpHH THA BOAHBIX OOBEKTOB, a TAKXKe MaTepHai Ui IIMPOKOTO Kpyra 4uTaTenei, 3auHTepe-
COBAHHBIX B MHHOBAIIMOHHBIX TEXHOJIOTUSAX B o0JacTu AKYyCTHUKH U reorpa(l)nqecxnx I/IH(l)OpMaIlI/lOHHI)IX CHUCTEM.

KaroueBsle ciioBa: nmpomepHsie padoTsl, reonrdopmannonnsie cucremsl (I'MC), 6aTuMeTpus, 3X0JI0T, THIPO-
CTaTHUYECKU caMmomnucell (JIorrep).
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I'UAPOMETPUSIBIK 3EPTTEYJIEPIIH KA3IPT'T 3AMAHYBI OAICTEPI:
I3XO0JIOTTbhI MANJAJAHBII ’KACAJIFAH BATUMETPUSUIBIK ) KYMBICTAP

Annoranus. Cy HeIcaHAApH! TYOIHIH MOP(GOMETPHUACHH 3ePTTEY, MapyarIbUIbIK, IJKOHOMUKAIBIK KoHEe Oacka
Jla KBI3MET CallaTapbhlHAaFhl MaHBI3IBI MiHIET OoibIm TaObutanpl. OcChbiFaH OailIaHBICTHI, OATHUMETPHUSIIBIK KYMBIC-
TapIsl OPBIHAAY MEH allbIHFaH MaTepHaNgapibl eHACY YIIIH, KoJMmaHOamsl ruaporpadusana Ka3ipri 3aMaHFbl ojic-
TEMEJIK MIeHIMAePIi JKacarl KoHe oJap/bl naianany Kepek.

Ochbl KYpBUIFBUIApIbl KOJJAHYABIH TEOPHSIBIK JKOHE IPAKTUKAJIBIK acCHEKTUIEpIH KAMTUTBIH 3XO0JO0TTapMEH
KYMBIC ICTEYZIiH 3aMaHayH oJIicTepi KapacThpbUIambl. Makanaza 5XOJOTTapAblH KONIAHBICTaFbl KIacCH(pHKa-
LUsUIapbIHA IOy KacallblIl, SKCIEIUIMSUIIBIK JKaFjai/ia elley )KYMBICTapbIH JKYPri3y 9JIiCTEpi KoHE KecTejep MEH
BEKTOPJIBIK KabaTTap TypiHAeri KOPBITBHIHBI MaTepHaigap OepiireH.

KaOapIKTHI TaHnay, mapameTpiepli peTTey, OJIIey >KYMBICTAphIH JKYPri3y, JepeKTepli OoHIey JKoHE Tanjay,
COH/Iali-aK oJlap/bl Te0aKMapaTThIK JKyHelepMeH OipiKTIpy CHSKTHI 3X0JIOTTapMEH JKYMbIC ICTEYIiH HEri3ri acrek-
TiJiepi KapacTeIpblIaabl. HoTrkenepnid canacsl MEH JQIAINH )KaKcapTyFa BIKIAJ eTETiH HHHOBALMSIIBIK OHICYIIep
MEH TEXHOJIOTHSUIAp CUITATTAIFaH.

Oxon0TTapabl reorpadusuiblK akmaparTeK okyienep (GIS) cuakrer Oacka TexHOIOTHsUTApMEH OipikTipyre
epeKIe Hazap aynapbuiafgbl. ABTOpIAap COHBIMEH Karap HaBHTalMsAAa, THAporpadusaa koHe Oacka cajanapia
9XOJIOTTAPbI KOJAHY IbIH IPAKTUKAJIBIK ACTICKTINEPiH KapacThIPabL.

Makana cy Hbicangapbl TYOiHIH MOpP(HOMETPUSCHIH 3epTTeyre apHajiFaH THIPOJIOTHs KOHE OHbIMEH Oaina-
HBICTBI cajla MaMaH/aphl, COHal-aK, THHOBAIMSUIBIK TEXHOJIOTUIIAp MEH aKyCTHKA )KOHE reorpadHsuIblK aKmnapar-
TBIK XKYHeJep canachlHa KbI3BIFYIIBUIBIK TaHBITATBIH OKBIPMaHAAPbIH KEH ayKbIMbl YIIiH, KYHABI LIOJY KacalfaH
MaJiMeT Oepei.

Tyiiin ce3mep: enuiey xyMbICTapbl, reoaknaparTbik xyienep (I'’AX), OaTumerpus, 3X0I0T, THAPOCTATHKAIIBIK
©3/IiriHEeH a3aThIH KypaJ (Jorrep).
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PROBLEMS OF FORECASTS OF NATURAL HAZARDS
IN KAZAKHSTAN: EXTREME CONDITIONS
OF LARGE WATER BODIES

Abstract. An overview of previous studies of the changes and forecasting of Caspian Sea level is presented.
Examples of abrupt sea level changes at the historical period and for the observation period since 1900 are
considered. A retrospective analysis of sea level forecasts, projects and activities initiated by these forecasts is
carried out. Particular attention is paid to the long-term forecasts of fluctuations in the level of the Caspian Sea,
which are currently published.

Keywords: Caspian Sea, forecast of level change, climate change, consequences of sea level change, hazardous
hydrological phenomena.

Introduction. On the territory of Kazakhstan, due to its diverse geographical conditions, a wide
range of natural hazards, such as earthquakes, floods, floods and mudflows, landslides, avalanches,
droughts, epizootics, etc., is manifested.

Despite the fact that special attention is paid to the study of such natural hazards, a number of prob-
lems remain in the field of their forecasting, caused, first, by a wide variety of factors of their formation.

Among others, there are dangerous hydrological phenomena caused by changes in the regime of large
water bodies. For example, long-term changes in the level regime, caused by a number of reasons, led to
the catastrophe of the Aral Sea and the emergence of an emergency in a vast region of the country.
Kazakhstani scientists assess the situation developing with the water regime of Lake Balkhash as
unfavorable. In the focus of attention of specialists is the largest transboundary body of water in
Kazakhstan - the Caspian Sea.

The national services of meteorological organizations of the Caspian region - Azerbaijan, Iran,
Kazakhstan, Russia and Turkmenistan within the framework of the Coordinating Committee for
Hydrometeorology of the Caspian Sea (CASPCOM), conduct constant monitoring of the state of the
Caspian Sea, including its level regime. In addition to monitoring the current state of the level of the
Caspian Sea, forecasts of its changes are of great importance. Significant drops or rises in sea level can
cause large-scale negative socio-economic consequences in the Caspian region as a whole, so long-term
and ultra-long-term forecasts of changes in the level of the Caspian Sea are of particular relevance.

Problem statement. To assess the adverse effects on the natural environment and the socio-
economic situation in the Caspian region at extreme positions of the Caspian Sea level, in the long term
within the framework of the identified amplitude, it is of particular importance to take into account long-
term fluctuations in sea level in historical times. As practice has shown, the use of only observed data on
the course of sea level does not ensure the validity of level projections and the proper effectiveness of
measures to eliminate large-scale negative consequences caused by the state of filling of this largest inland
water body.

Research methodology. Retrospective and comparative analysis of the observed data, materials of
studies of the filling of the Caspian Sea in the historical period, forecasts of changes in its level, projects
and protective measures to eliminate the consequences of "flooding - drainage" of coastal marine areas,
outlined and implemented in the XX century.

Data sources. The data sources for the preparation of this article were the published materials of the
results of research related to the change in the level of the Caspian Sea, published mainly from the middle
of the XX century to the present.

— 20 —
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Research results. Relatively recently, the Communications Earth & Environment resource in
December 2020 published an article "The other side of sea level change", in which its authors give a long-
term, up to the end of the XXI century, forecast of changes in the level of the Caspian Sea [1]. The article
received a wide resonance, primarily in the public information space.

This small text precedes the information that many countries are implementing or planning to
implement adaptation measures in response to sea-level rise, following the recommendations of the
Intergovernmental Panel on Climate Change. On the contrary, much less attention has been paid to the
projected impact of global warming on the fall in water levels in confined water bodies due to the "drying
up of continents" in large regions of the world.

In the section of the article under the sensational title "Caspian catastrophe", it is indicated that the
level of the Caspian Sea, according to the forecast, will fall by 9-18 m before the end of this century
according to the scenarios of greenhouse gas emissions from medium to high, due to a significant increase
in evaporation from the water area, which is not balanced by an increase in river flow or precipitation [2].
It is noted that the drop in sea level will be about twice as large as estimated on earlier climate models.

The implementation of this forecast will mean that the vast northern shelf of the Caspian Sea, the
Turkmen shelf in the southeast and all coastal areas in the middle and southern Caspian Sea will appear
from under the surface of the sea. In addition, the Kara-Bogaz-Gol Bay, adjacent to the eastern edge of the
sea, will dry up completely. In general, the area of the Caspian Sea will decrease by 23% at 9 m and by
34% with a drop in sea level by 18 m, which inevitably, according to the authors of the article, will lead to
disastrous consequences for the development of the entire Caspian region [2].

In fact, the story of catastrophic forecasts for the Caspian Sea provides an excellent opportunity to
comprehend the effectiveness of human activity, deliberately directed in one direction or another under the
influence of "new" scientific forecasts. Let us try to understand this by comparing the facts widely known
in the past, but thoroughly forgotten today.

Since the collapse of the Quaternary cover glaciation in the Northern Hemisphere, the level of the
World Ocean has increased by 130-150 m and about 4 thousand years ago approached the current
situation. It is known that the levels of filling of inland water bodies, including the Caspian Sea, are
subject to greater variability than the level of the World Ocean.

Leaving outside our article the possible causes of changes in the level of the Caspian Sea, we will
dwell here only on the data of direct observations of the water level and data obtained from research in
related disciplines (paleogeography, geology, archeology, history).

In general, for the twentieth century, in the long-term section of the course of the level, several
periods can be distinguished: 1900-1930, 1942-1969 - a stable position or a slight decrease, 1930-1941 a
period of sharp decline (about 2 m) and 1970-1977 - a decrease in the level that reached the lowest
absolute mark in the last 500 years (-29.0 m abs.). The bays of Kaidak and Komsomolets dried up and
turned into litters, the reduction in the area of the sea amounted to about 50 thousand km2 [3, 4, 5].
Interestingly, it was this last period, when the level fell by less than one meter that gave impetus to the
emergence of a mass of catastrophic forecasts and the unwinding of hysteria around the water problem of
the Caspian Sea.

Puzzled by the sharp decline in the level of the Caspian Sea, many scientists began to predict a
further decline in sea level by 2000 to -30 m and even lower. The forecast of the inevitable "shrinkage" of
the Caspian Sea was considered so reliable that it was officially approved by the decision of a special
session of the Academy of Sciences of the former Union and was even reflected in the resolutions of the
XXV Congress of the CPSU.

It was this catastrophic forecast, recognized at the highest levels that served as a scientific
justification for the notorious project of transferring the Northern Rivers, blocking the Kara-Bogaz-Gol
Strait with a blind dam, as well as adapting the sectors of the national economy of the Caspian region to a
fixed mark of -28.5 m.

Due to the reference to this level, everything that was built before 1985 in the coastal zone
subsequently suffered to one degree or another from the impact of the Caspian Sea.

There were, of course, other forecasts, sometimes diametrically opposed. However, such forecasts
were an overwhelming minority, and in their scientific thoroughness, they did not differ from the
unfulfilled scenarios of "catastrophic shrinkage". One way or another, scientists, headed by the Union
Academy of Sciences, party-government bodies, and business people for the most part, with great
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enthusiasm perceived this catastrophic forecast, since it opened up brilliant prospects for breaking through
the colossal funds of many years of large-scale creation. The plan to "save" the sea was partially
implemented, dozens of projects of truly cyclopean scales were proposed.

Let us recall only some of the now forgotten projects. So, as part of a large-scale operation to turn the
Northern Rivers, "to improve and correct nature” in the fight against the shallowing of the Caspian Sea,
the canal and dams that would turn the waters of the Pechora and Vychegda rivers to the south were to
help. This project remained not only in the "projects". Nuclear explosive devices (NDU) were used to
implement it. These charges "were included in a series of peaceful nuclear weapons developed at VNIITF
(All-Russian Research Institute of Technical Physics) to create a trench on the section of the Pechora-
Kolvina Canal (Perm Region) - an integral part of the project developed in the 70s of the last century to
transfer the waters of the northern rivers to the Volga. The experiment to create this trench was called
"Taiga". Here, three nuclear charges with an energy release of 15 kt each were placed in three linearly
arranged wells at a depth of 127 m. The distance between the wells was 163-167 m. Charges were blown
up simultaneously on March 23, 1971" [6]. The triple explosion created an elongated crater measuring
600-380 m, but then it was decided to close this project, since its full implementation would require
hundreds of nuclear charges.

It was assumed that by 1990, when the first stage of construction (25-35 km’/year) would be put into
operation, the level of the Caspian Sea would still drop to -29.5 m. Therefore, in order to restore sea level,
the volume of transfers by 1995 should have been 50-60 km’/year.

Truly, today the proposals to reject the northeastern shallow waters of the sea (i.e. including the
Kazakh part of the water area) look fantastic in order to, as they said then, reduce the "evaporating
surface". It was proposed to separate the entire Northern Caspian From the rest of the sea by means of a
380-kilometer dam to maintain the level of the Northern Caspian Sea at around -28.5 m (the salt regime of
the Northern Caspian Sea was supposed to be maintained by pumping salt water from the Middle Caspian
Sea through the dam, and for navigation it was planned to install locks). The recharge of the Caspian Sea
with the waters of the Black Sea was also considered.

However, nature, as it usually happens, adjusted the planned development of events. Suddenly, the
fall in the level stopped, and from 1978 to 1998, the level of the Caspian Sea rose by more than 2.5
meters. This rise in the level entailed large-scale negative consequences and caused a real stir in scientific
and quasi-scientific circles. In the flood zone were tens of thousands of square kilometers in the expanses
of the Caspian lowland, in one way or another mastered by man for decades. Objects of transport
infrastructure, oil industry, developed agricultural land, port facilities, residential development in cities
and settlements, descended after the departing sea, were damaged [1, 7].

There were projects to pump "excess" Caspian waters from the North Caspian Sea to the Aral Sea.
There were proposals regarding the arrangement of compensatory reservoirs in the basins of the rivers of
the Caspian Sea, the widespread use of seawater for economic purposes, and so on.

The sensational story with Kara-Bogaz-Gol is impressive. The bay plays an extremely important role,
having a huge impact on the water and salt balances of the sea. Every cubic kilometer of seawater brings
millions of tons of various salts to the bay. The bay area is surrounded by deserts, which predetermines
intensive evaporation from the water area with an extremely small amount of precipitation. Because of
this, the bay served as an evaporator of the Caspian waters. Until the early 1930s, Kara-Bogaz-Gol
annually received 20-25 km of 3 Caspian waters. As sea levels declined, flow into the gulf decreased and
by the end of the 1970s was 5-10 km” [8].

In March 1980, the strait connecting the sea to the bay was blocked by a blind dam. The main
argument of the event is to reduce evaporation from the sea in order to prevent a drop in the water level in
the Caspian Sea. By the end of 1982, the area of the bay had decreased by more than four times, and by
the middle of the summer of 1984, the drying process of surface brines was completed and the bay
disappeared. From that moment on, some of the salts began to be carried by the winds, salting the
environment, and the unique chemical production for the production of mirabilite from the brine of the
bay was destroyed.

In September 1984, against the background of a new round of the water problem due to the growth of
the Caspian Sea level, the flow of Caspian waters into the bay was partially resumed with the help of a
specially built culvert. The renewal of the limited flow of seawater was intended to restore and preserve, at
least in minimal volumes, surface brines for the revival of chemical production. At that time, no one
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imagined that the level of the Caspian Sea could rise sharply, although a steady upward trend was already
observed. In 1992, when the sea level rose by more than 2 meters, the dam was blown up. This time, the
purpose of this action was to prevent further sea level rise.

The growth of the level of the Caspian Sea not only led to direct flooding of the coastal strip, but also
significantly expanded the zone of impact of surge phenomena, which on the territory of Kazakhstan have
repeatedly led to flooding of the land for 15-20 km from the coastline.

After the level of the Caspian Sea began to grow steadily, new forecasts appeared, now about its
further progressive increase. Many predicted an increase in the level of the Caspian Sea in 2010-2020 to -
20 m, that is, more than 6 m above this situation, and again the overwhelming majority of scientists
classified this phenomenon as catastrophic [9].

In our opinion, scientists have taken into account the observational data of recent decades, mainly of
the Soviet period. Information on the position of sea level in more distant epochs, obtained by pale
geographers, geologists, historians, archacologists, was not taken into account in the calculations.

It is known that if in quaternary time the factors listed above changed quite significantly, then the
amplitude of the level fluctuation changed accordingly. In the Neo-Leistocene it exceeded 150 m, and in
the Holocene, in a more stable climate, it did not go beyond 12 -14 m [9]. Historical data also point to
significantly lower levels of filling of the Caspian Basin.

Summing up some of the above information, it can be noted that the increased attention of the
scientific community intensified only during periods of decline or increase in the level of the Caspian Sea
and decreased with its relatively stationary position.

Despite the complexity of solving the problem, we can note the main thing - it is necessary to
recognize that fluctuations in the level of the Caspian Sea is an integral feature of the vital activity of this
largest endothecia reservoir in the world. These oscillations are rhythmic, but not strictly functional, but
quasi-periodic. The current position of the level can only be an episode in the stage of sustainable growth.
With the same certainty, we can talk about fluctuation, a separate surge against the background of a
century-long cycle of water level decline.

The issue of a super-long-term forecast of the level of the Caspian Sea, in view of its practical
importance, is given great attention. The ongoing long-period anomalous fluctuations in sea level,
accompanied by drainage or, conversely, flooding of significant coastal areas of the sea, have a negative
impact on many aspects of the life of the countries of the Caspian region.

Attempts to predict the position of the Caspian Sea level for long periods (from 5 years to several
decades) have been made repeatedly, and their results have been published in the scientific literature.
Unfortunately, in most cases they turned out to be extremely contradictory and inaccurate[10]. In the
1980s, most forecasts converged that the rise in the level of the Caspian Sea would last until 2010-2020
and many scientists classified this phenomenon as catastrophic. However, the discrepancies between the
prognostic estimates of the absolute mark of the level reached 11 meters. There were also fantastic
forecasts predicting that in time the Caspian Sea would reunite with the Black Sea.

In general, during the XX century, the amplitude of the values of the level of the Caspian Sea was 3.7
m [11]. The course of sea level "on a long-term scale experiences significant long-period fluctuations and
belongs to the class of no stationary nonlinear processes" [3]. Below are some results of ultra-long-term
forecasts of changes in the level of the Caspian Sea for the period up to 2034-2035, developed by Russian
and Kazakh researchers (figure 1).

According to Z. K. Abuzyarov, "anomalous fluctuations in the level of the Caspian Sea in its secular
and long-term course are a manifestation of climatic variability of the global and regional scale, and also,
in accordance with these forecasts, sharp long-term rises or falls in the level of the Caspian Sea are not
expected in the next twenty years" [3].

On the contrary, according to the forecast of Kazakhstani scientists, the level of the Caspian Sea by
2020, taking into account climate change, should grow by almost 2 m, which was not confirmed by
current observations, with a subsequent decrease to -27, 33 and -26.66 m under different options
calculated taking into account climate change for two scenarios of greenhouse gas emissions SPES
("Special report on emission scenarios"): A2 and B1 for the time period 2006-2035, averaged over 30
years in relation to the base climatic period of 1980-1999 [12].

In our opinion, the problem of forecasting the level of the Caspian Sea still does not avoid corporate
and departmental interests, and such an approach, as practice has already shown, cannot be objective. For
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Figure 1 — / - change in the level of KM according to instrumental observations (Makhachkala item was selected due to a longer
period of observations) [3]. 2 - Course of sea level taking into account the forecast 2014-2034 [1]. Option 1 — Sea level forecast
for the future up to 2035 according to option 1 (scenario B1). D — Sea level forecast according to option 2 (scenario B1) [9]

example, the largest projects for the long-term development of hydrocarbon deposits on the Caspian shelf
are also being implemented without taking into account the possible consequences of fluctuations in sea
levels, which can only aggravate the difficult environmental situation. This is evidenced by the presence
of hundreds of previously mothballed oil wells flooded by seawater.

Taking into account the identified changes in the level of the Caspian Sea, we should expect a drop in
sea level by the end of the XXI century. On the other hand, if we take into account the long-period
(secular) fluctuations in the level, by the end of this century, on the contrary, its increase should appear.

Let's return to the "catastrophic" forecast given in the article by M. Prange, T. Wilke &
P. Wesselingh, "The other side of sea level change", from which it follows that the fall in the level of the
Caspian Sea by 9-18 m by the end of this century is based on various scenarios of greenhouse gas
emissions [1]. Below is an illustration from this article, demonstrating the situation that may arise in the
event of a projected extreme drop in the level of the Caspian Sea (figure 2).
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At the same time, the "Technical Theses of the First Global Integrated Assessment of the State of the
Marine Environment" of the United Nations, among the main causes of sea level rise, note that in addition
to the inflow of fresh water from the continents, the regional variability of winds and ocean currents,
vertical displacements of land masses, about a third of this increase is due to the thermal expansion of the
ocean [13].

Taking into account the noted multifactoriality, it is not clear why the authors of the article built their
sensational forecast only on scenarios of global greenhouse gas emissions, which left inter-century
changes in the level of the Caspian Sea without taking into account [1]. The proposed extrapolation of the
values of the level of the Caspian Sea seems to be a significant simplification.

The combination of intra-century fluctuations in the level of the Caspian Sea in historical time [11]
with the "catastrophic" forecast [1] shows its anomalous behavior, which clearly violates the identified
trends (figure 3).
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Figure 3 — Combining the inter-century course of the Caspian Sea level in historical time — A according to [2]
with the "catastrophic" sea level forecast — B [12]

Conclusion. A selective retrospective analysis of the results of previous studies concerning changes
in the level of the Caspian Sea in its extreme values, the negative consequences caused by these processes,
showed that long-term planning for the development of the Caspian region should take into account long-
term fluctuations in sea level.

The study of the reasons for the change in the level regime of inland water bodies, being an important
problem, does not in itself cancel the change itself. As practice has shown, the exclusion from conside-
ration of inter-century, quasi-periodic fluctuations in the level of the Caspian Sea negatively affects both
the validity of long-term forecasts, projects, and the effectiveness of the protective measures taken.

The level of the Caspian Sea is the resulting characteristic of the interaction of the components of the
water balance, the influence of endogenous factors, and climate change. The study of the behavior of the
Caspian Sea level, the conjugation of observed hydrological, pale geographical, geological and historical
data is becoming an independent scientific task, as part of the development of ultra-long-term sea level
forecasts.
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'T. . k., 6ac FeuIBIME KbI3MeTKep («[eorpadus xoHe Cy Kayincizmiri mactutyTs» AK, Anmarsr, Kazakcran)
? Kiui seutbivu Kpismetkep («eorpacdus sxoHe cy Kayincisairi nactutyTs»y AK, Anmarel, Kasakcram)

KA3AKCTAHIATBI KAYIIITI TABUTI'U KYBBIJIBICTAPAbBI BOJIZKAY MOCEJIEJIEPI:
IPI CY OBbEKTLIEPIHJEI'T TOTEHIIE KATFTAAJIAP

Annoranus. Kacrnuii TeHi3iHIH JCHICHiIH ©3repTy jkoHe 0OJDKay MOCeNeCiHe apHajaFaH OYpPBIH OPBIHAAIFAH
3epTTeyJiepre oy YChbiHbUIFaH, Tapuxu ke3enzaeri xone 1900 sxpuinan Oepri Oakpuiay Ke3eHIHIET1 TeHI3 ACHIeHi-
HIH KYPT ©3repyiHiH MbICAIIapbl KapacThIPbUIABLTEHI3 IEHIeHiHIH 03repyiHiH KenTereH OoypKkamaapbiHa, sxodanap
MEH ic-Iapanapra peTpoCIeKTHBTI Tanjay xyprisingi. Kasipri yaxsitra x)apusinanrad Kacrnuii TeHi3i maeHreiinig
ayBITKYBIHBIH Y3aK Mep3iMli OoJpKamiapbiHa epeKIie Hazap ayAapbULibl.

Tyiiin ce3nep: KayinTi rHAPOIOTUSUIBIK KyObUIbIcTap, Kactmii TeHisi, neHreiain e3repy 00JDKaMbl, KIIMMATTHIH
e3repyi, TeHi3 IeHTeHiHiH o3repy caimapsl.

H. B. Ilonos', ¥. P. Anna6epren’

'K. r. 1., DIaBHbIiT HayuHbIi coTpyaHUK (AO «MHCTHTYT reorpaduu i BOIHOIM Ge30macHOCTHY, Anmarkl, Kasaxcram)
? Minazmnit Hayusbiit cotpyank (AO «MHCTHTYT reorpaduu i BOIHOM 6e30macHOCTH», Anmarhl, Kasaxcram)

MPOBJIEMBI ITIPOTHO30B OIMMACHBIX IMIPUPOIHBIX SABJTEHUI B KASAXCTAHE:
SKCTPEMAJIBHBIE COCTOSHUA KPYIIHBIX BOJHbIX OBBEKTOB

AnHotanus. [Ipencrasien 0030p paHee BHIIOIHEHHBIX UCCIIEIOBAHNUHN, TOCBAIIEHHBIX TPOOIeMe H3MEHEHNUS 1
nporHo3a ypoBHs Kacnuiickoro mops. PaccMoTpeHbl npuMephl pe3KUX U3MEHEHUM YPOBHS MOpSl B UICTOPUUYECKUN
nepron U 3a Bpemst HabmoxeHuit ¢ 1900 r. [IpoBeneH peTpOCIEKTHBHBINA aHAJTN3 MHOTOYUCIICHHBIX MTPOTHO30B H3-
MEHEHHS YPOBHS MOPS, IPOEKTOB U MEPONPHUITHI, NHULIMUPOBAHHBIX YKa3aHHBIMU Iporao3amu. Ocoboe BHUMaHKE
YZIeJIEHO IOJTOCPOYHBIM IIPOTHO3aM KosiebaHus ypoBHst Kacnuiickoro Mopsi, oIty OJIMKOBaHHBIM B HACTOSIIIIEE BPEMSL.

KirodeBble cjioBa: omacHele I'HApoJoOrndeckue siBneHus, Kacmumiickoe Mope, NPOrHO3 M3MEHEHHS ypOBHS,
HU3MCHCHUC KIIMMara, MocCja€ACTBUA UBMCHCHUA YPOBHS MOPs.
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OCOBEHHOCTH ITIEPETOKA BO/Ibl
B ITPOJINBE Y3bBIHAPAJI O3EPA BAJIKAII

AHHOTanus. DKoJ0rn4ecKkas cucremMa osepa baskam siBisieTcsl yHUKaIbHBIM IIPHPOIHBIM KOMIUIEKCOM, T/I€ Ha
OTHOCHUTENIBHO MAJICHBKYI0 TEPPUTOPHUIO MPOXOAUTCS 5 KIMMATHYECKHUX II0SICOB — OT JIEAHUKOB TaHHMpTay a0
KapKHX MycThIHb [Ipubankaiibs. PaccMOTpeHbI BOIPOCH! JMHAMUYECKOTO M3MEHEHUs! YPOBHS BOJIBI M CBSI3aHHOM C
HUM IUIOIIAAM U 00BbEMOB BOJIBI B 03epe. YPOBEHb BOIBI B 03epe bankamn sSBIseTCS OJAHUM M3 OCHOBHBIX DKOJIO-
THYECKHUX II0Ka3zaTeJied Bcero BojocOopHoro OacceitHa. Jlo 3aperynmpoBanusi croka p. Mne Kammaraiickum
BOJIOXPaHUIMIIEM YPOBEHb BOJBI B 03€pe LUKINUecKu u3MeHscs ot 341 no 342 m BC. B nocnenHee Bpems us-3a
HEepUoJla MHOTOBOJHOCTU IMOCTYMAIOUIEr0 PEYHOTO CTOKAa YPOBEHb O3€pa HAXOAUTCS MEXKAY STUMH OTMETKAMU.
YHHUKaIbHOCTH 03€pa COCTOUT B TOM, YTO OHO pa3JIelIeHO MPOJIMBOM Y3bIHApaJ Ha JABE YaCTH C Pa3IMdHBIMH COCTa-
BaMM BOJIbI — B 3aIIaJJHOM 4acTu OHA IpECHas, a B BOCTOYHOHN cojloHOBatas. [IpoBeneHs! mosieBble NCCIIeI0BAaHNS B
mponrBe Y3biHapai oceHbio 2022 T., IpeACTaBIeHB X PE3YIbTaTHI.

KaroueBble cji0Ba: ypoBEHb BOJIbI, IPOJIMB Y 3bIHAPAT, SKCIIEAUIMOHHBIE UCCIEIOBAaHNs, BOTOOOMEH, N3MEPH-
TeTbHBIC PAaOOTHI.

BBenenue. lne-bankamickuif GacceiiH sIBISE€TCS KOMIJIEKCHOW 3KOCHCTEMONW Ha IOT0-BOCTOKE
Kasaxcrana u actiano CYAP KHP, ero miomtans 413 tsic. km”. B BOJIOCOOPHOM OacceliHe MPOKUBACT
nsATas 4acTh HaceneHus Kaszaxcrana, 6onee 50 % KOTOpOro cocTaBisioT cenbckue xutenu [1]. Kmmnma-
TUYECKHE YCIOBHA, O0ECIIEYeHHbIE MOBEPXHOCTHBIM CTOKOM, ITO3BOJIMJIM Pa3BUBATh OpPOIIAEMOE 3eMIle-
JleJe Ha TUIOJOPOAHBIX 3EMIISIX U CKOTOBOJICTBO, a TaKXKe PAa3BUBACTCSI MPOMBIIUICHHBIA KOMILIEKC.
VYpoBens 03. bamkam, kak y Apyrux O€CCTOYHBIX 03€p MOJIYapHIHOW 30HBI, WCIBITBIBAET KPYITHO-
MacIITaOHbIE MHOTOJIETHHE ¥ BEKOBBIE NHKINYECKHE KOJIeOaHWs, OOYCIOBICHHbIE N3MEHYHBOCTHIO
knmuMara [2-7]. OmpeneneHHOe 3HAYEHHWE B MHOTOJETHUX KOJEOAHMSIX YypOBHSA 03. bankam wumeer
MUKIMYECKOe pa3BUTUE IeNbThl p. Mie. BHyTpuromoBsie koieOaHUs YPOBHS ONPEACISIOTCS BHYTpPHU-
TOJIOBBIM XOJIOM BOJHOTO OaiaHca 03epa, CBA3aHHBIM C TOJOBBIM KIMMATHYECKUM IIUKIIOM, a TakXe C
0apHUKO-BETPOBLIMH BO3ACHCTBUSIMHU.

JuHaMKBKa MHOr0JIETHEr0 KoJieOaHus YpPOBHA BoAbl 03epa bankam. VcxonHeiMu MaTepuanaMu
JUTSL pacueTa CpPeIHErof0BhIX 3HAYEHHWH YPOBHS BOABI 03. bankam mocmyxkumu «ExeronHsie TaHHBIE O
peXUMe U pecypcax MOBEpXHOCTHHIX Boja cymm» [2, 3, 8, 9]. Cormacuo P. JI. Kypauny [10], ypoBeHb
o3epa B TEKyIlleM MHOTOBEKOBOM ITMKJIE OITyCKaJics HIbKe OTMETKH 336 M u nogaumMaics a0 349 m. Ecnu
MMOCMOTPETH 110 BOCCTAHOBIIEHHBIM JIAHHBIM, TO aMILTUTY/Ia BEKOBBIX KOJIeOAHUI YPOBHS BOJIBI COCTABIISIET
12-14 M. MuHMManbHBIC 3HAYCHUS HaOmogamuch ¢ V mo X BeK, a MaKCHMaJIbHBIC YPOBHH BOJBI OTME-
yerbl ¢ XIII mo XVII Bek. B 1975-1987 rr. on Haxomwics B (ase crajga Kak MHOTOBEKOBOTO, TaK U
BHYTPUBEKOBOT0 IHMKIOB. IIpM 3TOM ero kojeOaHUs ONPEACsAOTCS HE TOJBKO MPUPOAHBIMH, HO U
aHTPOTIOTEHHBIMH (DaKTOpaMH, MPEXK/E BCET0 3HAYUTEIHHBIM POCTOM O€3BO3BPATHOTO BOJOMOTPEOIICHUS
Ha OPOIICHHE U U3BATHIMH CTOKa p. Ve Ha HanonmHeHnue Kammaraiickoro Bogoxpanuwinima. B pesynbrare
X COBMECTHOIO BO3AeicTBUSA B 1987 T. cpenHeronoBoil ypoBeHb 03epa, Mo (aKTHYECKHM AaHHBIM,
JIOCTUT caMoi Hu3kor B XX ctosnetuu otMeTkn — 340,65 m [11].




Teoepaghus scane cy pecypcmapet | I'eocpagus u éoousie pecypcet / Geography and water resources

C 1938 mo 2021 r. umenu MecTo Kak MMHUMYMBI, TaK U MakCUMyMbl ypoBHs. IIpogomkuTensHoCTh
LUKJIOB, ONpeAaessieMasl 0 BPEeMEHH HACTYIUIGHHs] MHHUMYMOB, Kosebanack oT 45 mo 61 roma, a mo
BpPEMEHH HACTYIUICHHS MaKCUMYMOB — OT 42 10 65 neT (pucyHoK 1).
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Pucynok 1 — /lunamMuka OCHOBHBIX TapamMeTpoB o3epa bankamn
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Kax BugHO 13 Tpaduka, B TedeHue rnepBbix 10 JIeT ykazaHHOTO MeproAa YPOBEHb 03e€pa HHTEHCHUBHO
MOHIDKAJICS. 3aTeM CJIeIoBajl HEKOTOPHIH moabeM M cHoBa cnaa: ¢ 1937 mo 1946 r. cpenuuit rogoBoi
YpOBEHb 03epa MOHU3WJICS mpuMepHO Ha 1 M. B TedueHue mocienyromux 6 JeT ypoBeHb O3epa Haxo-
JIWICS TIOYTH B CTaOWJIBHOM COCTOSTHMM. MaKCHUMaJbHBIA YPOBEHb 03epa ObLI 3adukcupoBad B 1961 r. —
343,01 m BC. Haunnas c 1962 mo 1969 r. pe3kux m3MeHeHU ypoBHS He HaOmomamock. C 1970 .
YPOBEHBb O3epa Haudal pe3Ko CHIDKATBhCH, YTO CBA3aHO C BBEACHHWEM B AKCIUTyaTanuio Kammaraidckoro
BOJIOXPAHIIIUINA, a TAK)KE C HACTYIUIEHHEM KIMMaTHYecKoro n3MeHeHus. [[oHmkeHne ypoBHS COBIAIIO C
MaJIOBOJIHOM (pa30ii ruapoiorudeckoro pexxuma p. Une. Takum 00pa3oM, HAMOJHEHHE BOJOXPaHUIIHIIA
MPUILIOCH Ha KoHell (¢a3bl moabema (1970-1974 rr.) u Ha Havyano ¢a3sl cnaaa (1975-1987 rr.) Tekymero
BHYTPUBEKOBOTO LIMKJIa KoJeOaHuil ypoBHs 03. bamkar.

C nmaganom HamonHenns Kammraraifckoro BAXp. MOSBWIIMCH OMAcHAs 3KOJOTHYECKas 0OCTaHOBKa U
HenpecKazyMblid xo coObituii B [Ipubankamise, KOTOpble HMenn Ooyiee ONMacHbIE TEHACHIIUN U BBI3BAIN
OOJIBIITYIO TPEBOTY OOIIECTBEHHOCTH, TIPUBEIH K OOJNBIION KoHCcomuaanuy HaydHbix cuin KasCCP.

Brnarogapst mpeanpuHATEIM peciyOnukoil ycunusam B 1986 T. ObUI YCHENIHO 3aKOHYEH MPOMEXKY-
TOYHBIN 3Tan KOMIUIEKCHBIX HccliefoBaHui [12], KoTopble ObLIN 0JOOpEHBI Ha PAle PECHyOTUKAHCKHX
COBEIaHMM, a 3aTeM yTBepxkJeHbl Ha crneunuanbHoM 3acemannun KOC Cosera MunuctpoB CCCP (ot
03.07.87., Ne7), mpukazom MunBoaxo3za CCCP Ne282 ot 04.08.1987 r. B maHHOM MOKyMEHTE TPHHSITO
pelleHne O IOKAIM3aldW TUIOMIATU OpoIlaeMbIx 3emens B Mne-bBamkamickom OacceitHe 3a cder
VICTIOJIB30BAHMS TTOBEPXHOCTHBIX BOJ; OIPAHHYNTH HArONHeHne Kammaraiickoro Baxp. oobemMom 14 km’,
HE J0BEJIS ero 0 MPOEKTHOI OTMETKH 28 KM'; IPOBECTH PEKOHCTPYKIIHIO OPOCHTEIBHBIX CHCTeM. OTMe-
YEHHBIE MEPOTIPUATHS TO3BOJIHIIN CTAaOWMIIN3NPOBATh YpPOBEHB 03epa bankain BOIU3U BEKOBOr0O MUHIMYMa
U TOJATrOTOBUTHCSA K OUEPETHOMY MHOTOBOJHOMY MEPUOMIY, YTOOBI OOECICUNUTh MOBBIIMICHHBIC MOMYCKH
Boael. OHM ObuTM TpoBeneHBI B 1988 1., korma mpuTok B Kammrarafickoe BOIOXpaHWJIMINE COCTABUT
22,64 KM/TO nipu HopMme 14,8 KM /TOIL.

Xon ypoBHs 03. bankam mo HaOrOAeHHBIM 3HaYSHHSIM Ha THaporoctax Kasrmapomera 3a mocien-
Hue 10 et ¢ 2010 roma mpeTeprieBan 3HauUMUTENbHBIE TO0BBIE KoneOanus oT 342,08 mo 342,7 m. [lpu
9TOM B OTJIMYKE OT MPEABIAYIIUX IIEPHOJOB 3aMETHO BBIIIE AMANa30H U3MEHEHHWH OT roja K romay, 4To
CBS3aHO B MEPBYIO OUYEpPE/b C MOCTYINIEHHEM cTOKa 1o p.Miie, KOTOphIi Takke MpeTeprneBaeT N3MEHEHUSI.
OCHOBHO# BKJIaJ BHOCHT aHTPOIIOT€HHBIHN (haKTop, M3MEHSIONTHH TocTynarontuii nputok n3 KHP.

IIpu nonwxenuu ypoBHs BoAbl HKe 0TMETKU 341 M BC Ha o3epe OTUNEHSIOTCA MHOTOYHCIICHHBIE
3aIUBBL. DTO CYIIECTBEHHO CKa3bIBAaeTCS Ha IUIOMIAJIM 3€pKayia, a COOTBETCTBEHHO M HA BEJMYWHE HCIIa-
peHHUsI, a TaK)Ke Ha TEPETOKE BOJBI M3 4YacTel 03epa, KOTOPbI 00eCIeUnBAET COXPAHEHUE THIPOXHMHU-
YecKOro OanaHca, 00yCIIOBINBAIOINIETO YCTOWIMBOCTh 3KOCUCTEMEL.

OCHOBHBIMH IPUTOKaMHU BOJBI B 03epo bankarn sBnstoTes nate pex — Mine, Kaparan, Axcy, Jlencer u
Asikos. Pexa Uine (ctok pexu Uie —ato 80 % ctoka bankamra) dopmupyercs B KHP [13, 14].

Kornma 3aBepmmimch KOMIUIEKCHBIE HccnemoBaHus mo Mie-bankamickoit mpobrmeme (1988 rr.),
YAaIoCh OLEHUTH JOJI0 BpeAa, KOTOPYIO MPHHOCHIIM XO3SHUCTBEHHBIE CUCTEMBI. B WacTHOCTH, ynanoch
BBISICHHTB, YTO OOIIee MajeHue ypoBHs 03. bankam cocraBmsier 2,34 M (0T BhIcOKMX OTMETOK 343,0 1o
340,66 — muaumyM B 1986 r.). M3 Hux Ha BimsHue Kammaraiickoro Biaxp. mpuxonutcs 1,10 m, Ha
MajicHUe YPOBHS 03€pa B €CTECTBEHHOM (KIuMaTudeckoM) coctossann — 0,90 M 1 Ha pa3BUTHE OPOIICHUS—
0,34 M. OcranpHBIC YYaCTHUKH XO3SHUCTBEHHOTO KOMIUIEKCA — KOMMYHAIBHOC W TIPOMBINIJICHHOE
BOJIOCHAOXXEeHHE HE OKAa3bIBAIM CYIIECTBEHHOTO BIIMSHUS HA THIPOJOTHUSCKUN pPEXHM 03epa, XOTS UX
BO3/IEMICTBHE HAa THAPOXUMHYECKUAN PEeKUM OBLIO CYIIECTBEHHBIM H B TO Bpems [15].

B Ilporpamme OOH no oxpy:xaromeit cpene (FOHEIID) Hapsimy co MHOTMMH 3KCIIEpTaMU OTMEYaeTCs
puck oomeneHus o3epa bankami. YpoBeHb BofbI B Oacceiine cHmxkaeTcs ¢ 1960 roga. DTo MPOUCXOANT U3-
3a MHTEHCHUBHOTO HCIIapeHMs BOJHOW MOBEPXHOCTH W yBeIMUYeHHUs Bogocbopa Kurtaem nisi ocBoeHuUs
ceBepo-3ama/ia, a TAakXKe ISl OPOIICHHUS CeIbCKOX03IUCTBEHHBIX KYIBTYp B IBYX CTpaHax [16].

CrnemyeT OTMETHTH, YTO TasHHE JICIHUKOB W WHTCHCHBHOE HCIIAPEHHE C BOJHOW ITOBEPXHOCTH,
BEI3BaHHBIC WM3MEHEHHEM KJIMMaTa, YCWIMBAIOT TeHAeHIuio oOMenenus Wie-bamkamickoro OacceliHa.
O6Omenenune bankaria 0ocoOGHHO XOpOIIO 3aMETHO B €ro MeHee TiryOokoii 3anmaanoit yactu. C 1972 mo
2001 rox HeOoMbIOE CONEHOE 03epO AJIAKOJb, pacroiararomieecs B 8 KM K 10Ty OT 03epa, IPaKTHYECKH
1CUe3]I0, a F0JKHAs 4acTh CAMOT0 03epa 10 TLIONIAAHN 3epKala COKpaTHiIach Ha 150 k.
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BonooOMen Meskay oTAeIbHBIMH YacTIMH 03epa (3amagHoil U BOCTO4HOI). O3epo pasaeneHo
Y3KMM TIPOJMBOM Y3bIHapal HA JBE YacTH: 3alafHYI0 IUIOMAIbio 6onee 10 Thic. KM’, MENKOBOIHYIO C
rmyounamu g0 11 M, MuHepanu3aueii Boasl 60osree 4 T/11 1 BOCTOYHYIO TNIYOOKOBOJIHYIO YacTh IUIOIIA B0
CBBIIIE 7 THIC. KM® H IyOMHAMU, JAOCTHrarolmMu 26 M, MuHepanu3anuen He Boime 0,5-1,5 /i, cinabo
MUHEPaJIN30BaHHYIO M OIPECHEHHYIO 3a CUET NPUTOKa BoJ p. Mie.

banaHCOBBIM ITEPETOKOM MEXIy IBYMs yacTsMH o3epa bajikain 3aHMManoch HE TaK MHOTO YUCHHBIX,
TEM HE MEHee MOJyuYeHbl ONpeeNIeHHbIE pe3yJIbTaThl HCCIEIOBaHUH, MPOBEIACHHBIX ¢ Haudana 30-x u
koH1a 80-x rogoB XX Beka [7, 12-17].

W3 3anapnoit yactu bankama B BOCTOUHYIO 4Yepe3 MPOJIMB Y3bIHAPAT MPOMCXOIUT HEPETOK BOIBI B
OonpIIX 00bEMax, IIPHU STOM OTMEYAETCS Pa3HOHAIIPABICHHOE ABHKEHUE BOJIBI, OOJIbIIE 00BEM IIEPETOKA
¢ 3amagHoi ee yactu. BogooOMeH Takke BIUsET Ha MUHEPAIH3alMIO 3alaJHOH YacTh 03epa.

Tax P. 1. Kypaua u C. A. PyOunoBuu [10] 3axirouniy, 4TO Hapsay C €KEroJHbIM OaJaHCOBBIM
MIEPETOKOM CYIIIECTBYET IIEPETOK, OOYCIIOBICHHBIM ICHCTBHEM BETPOBBIX TeUCHWH. BenwmunHa 3TOTO
nepeToka B OOOMX HANpABICHHAX — IpUMepHO 78,2 KM /ro. MaTepuanbl HATypHBIX HaGJIIOCHHI
CBUJICTENLCTBYIOT O TOM, YTO 3TO 3HA4YCHHUE, MO-BUAMMOMY, OIU3KO K pealbHOMY, YTO MOATBEPKIAET
JlaHHbIe OTHEabHBIX u3Mepenuil. Hanpumep, o I'. P. KOnycoBy, CKkOpocTh TeueHus B MPOJIUBE Y 3bIHApal
konebanace ot 1,07-0,85 M/c B Havasne HaronHoro Betpa 1m0 0,21 M/c B koHIile HaroHa. CKOPOCTh KOM-
MIEHCAIIMOHHOTO TEYCHUs, BOSHUKIIETO IOCTe 3aTyXaHus BeTpa, coctaBisiia 0,25-0,27 m/c. [lo naHHBIM
BI'MO, pacxoasl Boasl B mpommBe Obimd 3600-5400 m’/c mpu CB Betpe co ckopocTbio 3-7 m/c u
mocturanu 11 300 M/c mpu Takom xe Berpe 103 nanpaserns [17].

P. A. Kypaua u C. A. Pybunosuu [10] Ha OCHOBaHWHW NPUOIIKEHHBIX OIEHOK MPHIUIA K 3aKIIO-
YEHHUIO, YTO MAaKCHUMaJbHbIE PacXolbl BOABI B NPOJHMBE NPH IEHCTBUU BETPOBBIX TEUCHHH MOTYT JO-
crurate 28 000 m/c. A. II. Bpacmasckmii u C. II. UncrsieBa [18], OCHOBBIBASICh HA JOTHYECKHX
COOOpaXeHHAX, I0JaraloT, YTO BHYTPEHHHH BOJOOOMEH B O03€pe OCYIIECTBISIETCS HE TOJBKO B
pe3yJbTaTe CTOKOBBIX U BETPOBBIX TEUEHUH, HO M TIPH CEHIIEBBIX U INIOTHOCTHBIX TEUEHUSAX.

OcHOBHBIE 4epThl BOJOOOMEHA Yepe3 MPOJHB Y3bIHApasl MPH ACHCTBUU CEHILEBBIX TCUCHHUH ycTa-
HOBJIEHBI 110 AAaHHBIM HCCJIEIOBAaHUM HAa NMPOCTPAHCTBCHHOM THAPABIMYECKOW MOJENU 03epa, KOTopas
obuta coznana corpyaaukamu ['TU B 1980-e rogs! [9].

XapakTepHOoil 4epTod BOJOOOMEHa SBIAETCS TO, YTO BoAbl Boctowunoro m 3amaanoro bankarmia,
PO MposIMB Y3yHapal, He TOJBKO COBEPIIAIOT BO3BPATHO-IIOCTYIATENbHBIE IBI)KEHHUS, HO U BO-
BJIEKAIOTCS B IIMPKYJIALIUH, PACIIONIOKEHHbIE KaK BOCTOYHEe, TaK M 3amajHee noxyoctpoBa Caprlecuk. B
pe3yJpTaTe 3TOro NPeuMyLIeCTBEHHBIN nepeHoc Boa Boctounoro bankara mporcxoauT B I0ro-3amnagHoM
HalpaBJICHUX OT IPOJIMBa Y3bIHapal, a nepeHoc BoJ 3anaaHoro bankamia oTMedaercst B I0r0-BOCTOYHOM
HaIpaBJIeHUH OT MPOJIMBa ¥Y3bIHApAI, T.€. B COOTBETCTBHUHU C MECTOIONIOKEeHHEM UpKyianuii [10].

XapakTepuCcTHKAa TeYeHHH B TMPOJHBe Y3bIHapaj. 31ech HaOMIOAar0TCI OOBIYHO CYMMAapHEIE
TEUYEHHUS, SBISIOIIUECS pPEe3yJbTaTOM COBMECTHOTO AECWCTBUS CIIEAYIOIIMX BUIOB TEUEHUIl: BETPOBBIX,
CTOHHO-HAaroHHBIX, CEWIIEBBIX, CTOKOBBIX M IIJIOTHOCTHBIX. CKOpPOCTM IJIOTHOCTHBIX TEYEHHH, IIO-
BUAMMOMY, HE 3HAUUTEIIbHBI, IOCKOJIBKY [0 MaTepHasaM THIAPOXUMHUUECKUX U TEPMHUUECKUX M3MEPEHUH
Ha rpaHune Mexny BoctounbiM n 3amagaeiM bankamom He OOHApYXHJIOCH 3aMETHBIX I'PalUCHTOB
MUHEpaIu3alMi U TeMreparypsl Boa. He3HauuTenbHa M CKOpPOCTh CTOKOBBIX TedeHHH. Ecnu Benmuuuny
OaylaHCOBOTO TEepeToKa BojA ¢ 3amanHoro B BocTounblil banmkamr npuHATH B COOTBETCTBHU C JAaHHBIMHU
JTUTEPaTyPHBIX HCTOYHHKOB [18, 19] 1-3 KM/rom, TO CpeaHss TOZOBasi CKOPOCTh CTOKOBOTO TCUCHHS B
NpoJiuBe Y3bIHapan AOJDKHA COCTaBUTh BCEro JHUIIb 2-6 M/C, YTO NPHUMEPHO Ha MOPSIOK MEHbIIE
Ha4yaJbHONW CKOPOCTH CTaHAApPTHBIX H3MepHuTeneil TeueHud. DakTHUECKH HW3MEpPEHHbIE B IPOJIUBE
V3bIHapan CKOpPOCTH TeYeHHUs paBHBI npeumytiectBeHHO 0,1-02 M/C B XapaKTepU3yIOTCs TEPUOTUIESCKOM
CMEHOM HaIpaBJIeHUs IEPeHOoca TO K BOCTOKY, TO K 3amaly, a TakKe CHHYCOHAAIbHBIM H3MEHEHUEM
CKOpOCTH BO BpeMeHHU. Hamm sxcnienuiimonHsie uccnenoanus B 2022 1. ¢ 23 ceHts0ps mo 12 oktsOps
Takxke GukcupoBanu cpeanue ckopoctu TeueHus ot 0,1-0,4 mM/c, MakcUMaibHbIE JOCTUTAIN B OTJAEIbHBIC
yackl 12 M/C B Jjayke OTMEUYEHO SIUHOXKIBI 35 M/c. MBI CBS3BIBAEM ATO C BOBMOKHBIM BIUSTHUEM BO BpEMsI
U3MEPEHHH Ha JaHHBIE IPOXO0XKICHUS KOCAKOB PHIOBI, 3aMETHO YBEIUIHMBAIOLINX CKOPOCTh IIOTOKA BOJBI.

TeueHnuss B mposuBe Y3bIHapal XapaKTepU3YIOTCS 3HAYMTENbHOW HM3MEHUMBOCTBIO CKOpPOCTEH H
HalpaBJICHUH B IIEPHOMABI CMEHBI NepeHoca BoA. HampaBieHne TeueHU Ha OHUX U TeX K€ BEPTHKAIAX
MOTYT paznmmuathes Ha 90 m gake 180°. OmHako TakWe YCIOBHS COXPAHSIOTCS OOBIYHO HETPOIOIKH-
TesnbHOE BpeMsl. HeycToiiunBble O HapaBIeHUIO U CKOPOCTH TEUEHHs HAOIIOJAI0TCS TaKXKe IPU 3HAYH-
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TEJIBHBIX U CHJIBHBIX IITOPMAax, HO TOJBKO HPU NEHCTBUU CIaOBIX CEHINEBBIX MM KOMIIEHCALIMOHHBIX
TEYECHUM.

[To ryOuHE CKOPOCTH KBa3WyCTAHOBHUBIIMXCS TCYCHUN H3MCHSIOTCS HE3HAYMTEIBHO B BEPXHEU U
LHEHTPAJIBHOM YacTsAX MOTOKA U PE3KO YMEHBIIAIOTCS 10 HyJIS B IPUAOHHOM CIIOE.

B mponuBe VY3pHapan M3MEPEHUSIMH OXBAau€H OYEHb IIUPOKHH AMAna3oH H3MEHEHHH pacxomoB
BOJIbI, (DaKTHUECKH OT HyJist 10 7,14 Thic. M7/c. Cpemuuii pacxo BOJI M0 63 cepHsM H3MEPEeHHIT COCTABHI
2,44 teic. M'/c. DT JaHHbIC BIOJHE YIOBICTBOPHTENBHO COLNACYIOTCS C PE3yIbTATAMH H3MEPCHHIA,
nposoguBLuxcs skcneannueit BPUC 'MC Ka3zCCP, u cyecTBeHHO TONOJIHSIOT UX.

[TomyuyeHnHble MaTepHanbl CBUAETENBCTBYIOT O TOM, YTO (PaKTHUECKHE BEIMYMHBI BOZOOOMEHA MEXILY
CMCKHBIMH YacCTsAMHU 03€pa CYIECTBCHHO 6OJ'II)HIC TEX BCJIWYMH, KOTOPBLIC IMOJIYYCHBI IIYTEM BOIHO-
OanaHcoBbIX pacuyeToB [19-21]. AGconoTHBIE 3HAUYCHHUSI CYMMapHOTO BO0OOMEHa OKa3aIuCh OIM3KUMU K
BemmumHaM (71-213 KM’/ro depes NMpoNMB VY3blHApan B OGOMX HANpPABICHHSAX), MONYYEHHBIM Ha
OCHOBaHUH y4eTa MepeHoca Bo/I BETPOBBIMH TCUCHHSIMH.

IKcneAUIIHOHHBbIEe HAOII0eHNs 32 ePeTOKOM BOAbI HA MpoJuBe Y3biHapaJ. [loneBrie uccie-
nosanus 2022 rozna cotpyaaukoB MHcTuTyTa reorpaduu 1 BogHOM 6€30MaCHOCTH POBOAMINCH B paifoHe
IpoJiuBa Y3bIHApall C LENbIO BBINOJHEHHUS PEKOIHOCLUMPOBOYHBIX PaboT. B pamkax skcmeauuuu mpo-
BOJIWIIMCH CJICYIONIMe BUABI padoOT: pa3OMBKa THIPOCTBOpA, CUCTEMHBIC HAOIIONEHHS 332 THIAPOMETEO-
POJIOTMYECKUMH yCJIOBUSIMH HaJl BOIHOM MOBEPXHOCTHIO, NPOMEpHBIE pabOThl B CTBOpPE MPOJIMBA
Y3piHapan (U3MEpPEeHus: CKOpOCTeil TeueHHs BOIAHOTO IIOTOKA, HAOIIOAEHUS 332 YPOBCHHBIM PEXHMOM,
KOJIMYECTBOM TPOTEKAOIEH BOJBI B €AUHUILY BpEMEHH U T.7.). Takke u3y4yeH BETPOBOJHOBOW PEXHUM U
PEKUM TeueHHi o3epa (pucyHok 2). Obmiee Bpems pabot B nmpoiuse cocTaBuiio 200 4.

Pucynok 2 — V3mepurenbHbie paboThl Ha o3epe bankam

Habnronenust 3a mepeTokoM MeXAy 3amaJHoil U BOCTOYHOH 4acTeio bamkamia mpoBoannocs 56 pas.
PesynpTaTel mpuBeneHs! B TaOnWile W B JajbHEWIIEM OyIyT oOpaOaThIBAaThCS MPHU OMpEIeSIEHUH ONTH-
MAaJIbHOI'O YPOBHS BOJIbI 03epa bankar.
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Pe3ynbrarel n3Mepenuit nepeToka BOAbI MEXKIY 3alaIHOM K BOCTOUHOM yacThio bankara

o Bpewms u- ITno- V. mle Veps Voo h, m Q, m/c
W Jlara Havaa, puHa, Lua)iu,, " /é M /c- (+ Ha B,
Y:MHH M M BOJBl | IOTOKA max cp. —Ha3)
10:57 4100 18364 1,65 0,134 0,132 12,7 8,06 | 4,37 2420
| 19.09.2022 11:44 4034 18413 2,14 0,201 0,193 31,7 8,28 | 4,56 3560
12:20 4068 18740 2,14 0,248 0,226 9,91 8,35 | 4,61 4240
12:53 4082 18786 2,09 0,296 0,276 12,3 8,09 4,6 5180
15:56 4149 19019 2,35 0,356 0,337 1,75 8,18 | 4,58 6410
2 20.09.2022 16:34 4019 18760 2,3 0,364 0,35 1,54 8,06 | 4,67 6560
3 21.09.2022 08:27 3995 16361 1,763 0,222 0,215 2,8 7,86 | 431 -3520
09:05 3923 17518 1,949 0,211 0,202 1,92 8,18 | 447 -3550
4 22.09.2022 14:54 4103 18988 2,48 0,29 0,273 2,87 8,27 | 4,63 5180
5 3.09.2022 07:03 3985 16983 1,988 0,288 0,275 2,15 8,2 4,37 -4670
07:38 4000 17837 2,023 0,28 0,257 4,29 8,08 | 4,46 -4580
6 24.09.2022 13:59 4187 19425 2,564 0,259 0,243 4,35 7,74 | 4,64 4720
14:28 4048 19318 2,558 0,281 0,263 11,2 8,1 4,77 5080
08:50 3924 16725 1,976 0,187 0,173 24 8,12 | 449 -2890
09:20 3912 17747 1,785 0,169 0,16 1,9 8,15 | 4,54 -2840
10:04 3911 17507 1,725 0,151 0,136 1,86 8,26 | 4,48 -2380
10:45 4037 18290 2,329 0,126 0,115 2,98 8,19 | 4,53 -2100
4 75.09.2022 11:15 4020 18339 2,368 0,093 0,082 4,53 8,08 | 4,56 -1500
11:44 4009 18286 2,557 0,073 0,063 2,3 8,18 | 4,56 -1150
12:23 4125 18477 2,481 0,028 0,014 13,7 8,06 | 4,48 -264
13:01 3965 18509 2,729 0,014 0,013 | 0,941 8,16 | 4,67 232
13:29 4072 18977 3,084 0,039 0,038 1,84 8,17 | 4,66 718
13:51 3971 18608 3,186 0,06 0,059 1,19 8,21 4,69 1100
3 26.09.2022 13:26 4034 18893 2,494 0,031 0,026 | 0,924 8,26 | 4,68 -494
14:12 3966 18759 2,525 0,015 0,005 1,01 8,26 | 4,73 95,7
07:52 4046 17911 2,444 0,093 0,086 | 0,954 8,08 | 4,43 -1540
9 27.09.2022 08:20 3970 18252 2,452 0,094 0,085 0,82 8,15 4,6 -1550
08:48 4011 18237 2,381 0,073 0,064 | 0,921 8,08 | 4,55 -1170
15:31 4144 18925 2,301 0,305 0,279 1,15 8,2 4,57 5280
10 28.09.2022 16:00 3927 18537 2,364 0,302 0,287 1,12 8,19 | 4,73 5340
1 29.092022 07:52 4172 18677 2,349 0,162 0,143 | 0,839 8,07 | 4,48 2680
08:42 4120 18715 2,198 0,142 0,143 1,64 824 | 4,54 2680
12 30.09.2022 08:36 3824 17336 1,795 0,162 0,148 | 1,194 8,19 | 4,53 2560
13 01.10.2022 08:11 3947 18506 2,206 0,085 0,079 1,88 8,24 | 4,69 1450
14 02.10.2022 12:59 3966 17549 2,016 0,306 0,28 1,69 822 | 4,54 -4910
15 03.10.2022 12:43 3989 16979 1,597 0,404 0,391 1,53 8,12 | 4,26 -6640
13:24 3977 17711 1,47 0,348 0,342 1,35 8,15 | 4,57 -6060
16 04.10.2022 08:09 3948 16652 1,689 0,078 0,082 1,54 8,12 | 4,33 -1370
17 05.10.2022 09:11 3968 17559 1,86 0,063 0,061 1,09 7,97 | 443 -1070
08:29 4019 16556 1,614 0,298 0,296 1,77 7,79 | 4,12 -4900
18 06.10.2022 09:40 3951 17000 1,559 0,185 0,167 1,79 7,83 4,41 -2840
15:34 4044 18613 2,306 0,416 0,395 1,17 8,14 4,6 7360
16:05 3938 18160 2,533 0,418 0,395 1,13 8,21 4,61 7180
19 07.10.2022 10:35 4202 18583 1,732 0,257 0,227 1,38 7,91 4,42 4220
12:32 4016 18375 1,724 0,34 0,318 1,05 7,97 | 4,58 5840
20 08.10.2022 09:16 4046 18004 2414 0,216 0,206 1,44 8,05 | 4,45 3170
09:44 3978 18074 2,801 0,214 0,185 3,32 8,06 | 4,54 3350
21 09.10.2022 10:08 3926 17689 2,787 0,233 0,226 2,88 7,93 4,51 3990
10:33 3913 17815 2,773 0,231 0,208 2,68 8,07 | 4,55 3700
” 10.10.2022 06:30 3991 18126 2,483 0,261 0,248 1,57 8,17 | 4,54 4500
06:57 3954 18068 2,576 0,257 0,235 2,98 8,02 | 4,57 4250
23 11.10.2022 07:23 3906 17933 2,747 0,255 0,248 2,43 8 4,59 4450
07:49 3915 18078 2,473 0,249 0,229 2,78 7,93 4,62 4130
24 12.10.2022 08:38 3916 17789 2,323 0,237 0,229 1,57 8,13 4,54 4070
09:07 3895 18059 2,35 0,238 0,223 2,11 8,1 4,64 4020
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[Ipu mpoBeneHMH H3MEPUTEIBHBIX PAaObOT B (DUKCHPOBAHHOM THAPOCTBOPE ONPEACISUINCH Clle-
IOYIOLIME 3JEMEHTHI: 10 JIMHUM THAPOCTBOpa OT IOCTOSIHHOIO Hayaja II0 BCEH INMPHUHE HaXOIWINChH
TJIyOWHBI Ha BCEX MPOMEPHBIX BEPTHKAIAX, HEOOXOAUMBIE JUIsI YCTAaHOBJICHHS TUIOIIAAN KUBOTO CEUEHUSI.
H3Mmepsmuch CKOpPOCTH TEUSHHS Ha CKOPOCTHBIX BEPTHKAISAX, HA OCHOBE KOTOPBIX BBIYMCISUTUCH CPEIHUE
CKOPOCTH B OTCEKaX MEXKAY HUMH.

[lo JaHHBIM TaGJIHIIBL, TIEPETOK B 0GOMX HAMPABICHHSIX COCTABISET OT 95,7-7360 10 — 6640 M’/c Ha
MpaKTUYECKH paBHOM riryOuHe ot 7,74 mo 8,35 m.

B pazHoe BpeMs CyTOK MakCUMalIbHBIE CKOPOCTH BoJbI qocturanu 0,81-13,7 m/c, Habmogancs Takxe
SIMHUYHBIN clTydaid 3a 56 m3mepennii —31,7 M/C, BO3MOXKHO, CBSI3aHHBIN C TIOCTOPOHHUMHU (PaKTOPAMH.
Taxoke cpeHre CKOPOCTH MOTOKa Boabl coctaBisuii ot 0,05 mo 0,395 m/c. B obenenHoe Bpemst U mocie
o0ea CKOPOCTH YBEIMYHMBAIOTCSA M HAUYWHAIOT W3MEHATH HAIllpaBJCHHWE MOTOKA HAa MPOTHUBOIOJIOKHBIN.
HeongHokpaTHO GHKCHPOBANOCHh PE3KO HEPABHOMEPHOE paclpelesieHue CKOPOCTEH IO IIUpPUHE MIPOJIMBA,
HarpUMep MOBBIIICHHBIE WK OJIM3KUE K HYJIEBBIM CKOPOCTH B MPHOPEKHOI 30HE WM IICHTPAIbHOW YacTH
CTBOpA.

BoiBoabl. VccnenoBanust B mpoiiuBe Y 3bIHApaa HEOOXOOMMO IPOBOAUTE B Pa3JIMUHbIC CE30HBI roja,
YyTOOBI MPOCICAUTh AMHAMHUYECKHE H3MEHEHHs DPACXOAOB BOABI, CKOPOCTEH, a TAaKKe HAIPABICHUH
tedeHuid. Kpome Toro, He06X0AMMO yCTaHOBHUTH CAMOIUCIIBI YPOBHS BOJIBI Ha Oepery B MPOJIHMBE, YTOOBI
MOCTOSIHHO (PUKCUPOBATh U3MEHEHHS YPOBHs. DTO MO3BOJIUT BBIABUTH AMHAMUKY XOJa M BIMSHHS €0 Ha
TedeHUs. Bce XapakTepuCTHKH TEYeHHH, K COKaJICHHIO, HEBO3MOXHO OIPEAETIUTh H3-3a OTCYTCTBUS
COOTBETCTBYIOIICH amnmaparypsl U nMpuOOpoB. Tak, peKOMEHIyeTcsl UCIONIb30BaHNEe MPOPECCHOHATBHBIX
9XOJIOTOB JJISl YTOUHEHHS W CpaBHEHUS TIIyOWH ¢ JaHHBIMU mpoduiorpada, MUCIONb3yeMbIM HaMU B
n3MepeHusx. OH uHoraa nasay cOon B paboTe BBUAY BOJHEHUH M TeUCHUH B npoiuse Y3biHapai. Mccie-
JIOBaHMA aKBaTOpHM o3epa bankam HE0OXOAMMO MPOIONIKATh, TaK KaK OHM HWMEIOT OOJbIIOEe Hay4yHO-
MpaKkTUYECKoe 3HAaYeHHE U1 OKPYXKaloLled cpelbl M IKOHOMHUYECKOTO Pa3BUTHS T'yCTOHACEIEHHOTO
peruoHa.

Buipasicaem  6nazodapnocms compyonukam Hucmumyma ceocpagpuu u 600wHou bOezonacHocmu,
YUACTNBOBABUIUM 8 IKCHEOUYUOHHBIX uccredosanusx ocenvio 2022 2o0a na osepe bankaw. Paboma
evinonnena no meme. «Onpedenenue ONMUMAaibLHO20 YposHs 600bl o3epa bankawy (0ozoeop NeS4 om
17.08.2022) 6 pamxax mnpoepammer 254: «Opghexmusnoe ynpagnenue GOOHLIMU PECYPCAMU»
noonpocpammul 105 «Opeanusayus compyonuyecmsea ¢ conpeoenrbHulMu 20cy0apcmeami no 80npocam
Pe2ynupoBanus 600HbIX OMHOWEHUN, PAYUOHATILHO20 UCHONb308AHUS U OXPAHBL MPAHCSPAHUUHBIX 600).
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BAJIKAIII KOJITHIH ¥3bIHAPAJI YT BI3bIHJIATFBI
CY ATBIMBIHBIH EPEKIIEJIIKTEPI

AHHOTauMA. banmkam KemiHIH 3KOJOTHSUIBIK dKOXKyHeci Oipereld Taburu KemieH OONBIN TaObUIaAbI, MYHIA
TomipTay My3asIKTapbiHaH Oactanm bamkam eHipiHIH BICTBIK IIeJAEpiHEe AEUIHTI CaNbICTHIPMANBl TYPAE IIAFBIH
ayMmakra 5 KIMMaTThIK Oenzey opHanackad. Cy JICHICHiHIH KOHE OHBIMCH OAMJIaHBICTHI KOJIJIET] CyIbIH ayIaHbl MCH
Cy KeJIeMiHIH JUHAaMHKAaJbBIK e3repyl Macesesnepi KapacThlpbliraH. bamkamn keii JeHreidi OacceiHHIH OYKin sKo-
JKyHecl KarIalbIHbIH HETI3rl KOPCETKIMTEpiHiH Oipi OOJBINT TaObUTabl. AFBIHABIHBI PETTEYre JCHIH KO IeHreii
LUKJIAL Typae e3repreH, HerisineH 341 »xone 342 m BX Oenrinepi apacslHna, COHFBI Ke3Zepl Kellil KYAThIH ©3€H
aFBIHBIHBIH )KOFaphI Cy Ke3¢HIHE OaiIaHbICTHI KOJl ACHIeli OChl OeNTizep apackiHIa aybITKbIFaH. Kemniy Oipereimiri
OHBIH Tap Oy¥a3 apKbUIBI Cy KYpaMbl 9pTYpJIi eKi Oellikke OeiHIreHiH/e JKaTbIp - OaThIC OeIiriHIe O TYIIBI JEepIIiK,
an IIBIFBIC OemiriHAe Ty3Abl. ¥3bIHapan OyFasblHIa Hananblk 3eprreyiep 2022 KBUIIBIH KY3iHOE KYpri3iimi,
ONapIBIH HOTHKETepi OepinreH.
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CHARACTERISTICS OF THE WATER FLOW
IN THE UZYNARAL STRAIT OF LAKE BALKASH

Abstract. The ecological ecosystem of Lake Balkash is a unique natural complex, where 5 climatic zones are
located on a relatively small territory, starting from the glaciers of Tanirtau and ending with the hot deserts of the
Balkash region. This study examines the issues of dynamic changes in the water level and the associated area and
volume of water in the lake. The level of Lake Balkash is one of the main indicators of the state of the entire
ecosystem of the basin. Prior to the regulation of the flow, the lake level cyclically changed, mainly between the
marks 341 and 342 m BS, recently due to the period of high water content of the incoming river flow, the lake level
is between these marks. The uniqueness of the lake is that it is divided by a narrow strait into two parts with different
water compositions — in the western part it is almost fresh, and in the eastern part it is brackish. Field studies were
conducted in the Uzynaral Strait in the autumn of 2022, the article presents the results of this expedition.

Keywords: water level, Uzynaral Strait, expedition research, water exchange, measuring work.
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AGRICULTURAL LAND MANAGEMENT STRATEGY
OF ZHAMBYL REGION OF THE REPUBLIC OF KAZAKHSTAN

Abstract. The most important task of sustainable development of Zhambyl region of the Republic of
Kazakhstan is the restoration and preservation of the productivity of 9236.1 thousand hectares of agricultural land,
which are exposed to degradation to various extent. 3139,9 thousand hectares of agricultural land are exposed to very
strong degradation in the region, represented by sources of irrigated arable land with secondary salinization of soil,
presence of water and wind erosion, and grazed-up pastures. The related social and economic strain in the region
entails further decline in the living standard of the rural population and a decline in the level of agricultural
production. The introduction of private land ownership and the emergence of new forms of husbandry in Kazakhstan
resulted in a significant change in the spatial structure and functional development of agricultural land in the region
under study. The use of land in Zhambyl region for agricultural development is based mainly on financial, economic
and organizational mechanisms, while the problem of environmental effects of their transformation remains in
abeyance, which resulted in the formation of an extensive, unprofitable agricultural production exposed to negative
anthropogenic and environmental factors, resulting in the need to create agricultural land management strategy.

The agricultural land management strategy of Zhambyl region of the Republic of Kazakhstan was developed on
the basis of natural and agricultural, socio-economic, regulatory and nature protection indicators that reflect the
priority activities to achieve sustainable use of agricultural land. At all stages of the development of the strategy,
methodological developments and regulatory criteria adapted to the conditions of agricultural nature management
were applied. The developed agricultural land management strategy is focused on the predominance of environ-
mental priorities in land use, as a result of which agricultural land use will become cost-effective, environmentally
friendly, and mutually beneficial.

Keywords: management structure, agricultural land, natural resource potential, agricultural nature mana-
gement.

Introduction. In the system of tasks for the sustainable development of Zhambyl region of the
Republic of Kazakhstan, the most important task is the restoration and preservation of the productivity
agricultural land, which are exposed to degradation to various extents. It is worth noting that the state of
9236.1 thousand hectares of agricultural land in the region is constantly deteriorating: soil fertility is
declining, water scarcity is increasing, and the processes of water and wind erosion are intensifying. More
than 87% of agricultural land is exposed to degradation to various extents. 3139,9 thousand hectares of
agricultural land are exposed to very strong degradation in the region, represented by sources of irrigated
arable land with secondary salinization of soil, presence of water and wind erosion, and grazed-up
pastures [1]. The annual loss of income of agricultural producers in the region due to water scarcity and
land degradation is estimated at about $1.2 million. The related social and economic strain entails further
decline in the living standard of the population and a decline in the level of agricultural production in the
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region. The solution of these problems is impossible without the development and implementation of the
agricultural land management strategy, which is a model that brings together the whole range of regional
problems, regulatory and applied aspects of their solution [2], taking into account the current and long-
term aspects of the development of the region, including the growth of the living standard of the rural
population, rational and cost-effective development of land and water resources, their protection and
reclamation.

Study materials and methods. At all stages of the development of the agricultural land management
strategy of Zhambyl region, methodological developments and regulatory criteria adapted to the
conditions of agricultural nature management were applied. The following methods were used: normative-
balance and analytical, program-target, methods of economic and mathematical modeling, expert
assessments, information support, etc. [3-7] (figure 1).

Setting the correspondence of the Ensuring the ecological and
needs for land and water economicefficiency of the use of
resources for irrigated, rainfed land and water resources and their
and pasture animal husbandry management

Methodological basis for
development of
agricultural land
management scheme,
taking into account the
limitation of water

Development of the main Substantiation of the environmental,
directions of agricultural economicand social effectiveness of

production the implementation of
environmental protection measures

in the agricultural sector

Figure 1 — Methodological basis for development of agricultural land management strategy

Study results. Agricultural land management strategy has been developed for Zhambyl region of the
Republic of Kazakhstan, which is based on natural-agricultural, socio-economic, regulatory and nature
protection indicators (figure 2).

Natural and agricultural indicators include:

- incorporation of the requirements and technological parameters for sustainable agricultural and
water management of nature in the context of preservation of landscape and ecological diversity;

- assessment of the specifics of pollution and anthropogenic disturbance of agricultural land, water
and waterworks.

One of the purposes of the science-based management strategy is to determine the key functions of
the agricultural land development and the permissible load on natural systems for certain types of
agricultural impact. All of the aforesaid dictates the need for a set of scientific and inventory studies with
modern and retrospective assessment of agricultural land, assessment of natural resource potential,
ecological state of land and the implementation of functional zoning of agricultural land by type of
development.

The natural resource potential of agricultural land of Zhambyl region should be assessed according to
parameters such as agro-climatic indicators, relief features, availability of water resources and water
management infrastructure, soil type, their mechanical composition, fertility and salinity, the intensity of
land development and the degree of degradation, it is also necessary to use reference documents
concerning land quality. It is necessary to use the data of cadastral collections, statistical data, as well as
results of field surveys and archive materials as information sources.
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Assessment of the ecological state of agricultural land is necessary to determine the environment-
forming conditions and identify the ability of agricultural land to self-restoration [8—10], as well as for
ecological certification of agricultural land.

The most informative are agricultural load, environmental problems, severity of these problems,
qualitative and quantitative characteristics of water resources, hazardous natural and anthropogenic
processes, and areas of their manifestation.

Functional zoning of agricultural land by types of development based on the inventory assessment
involves [9-11]: taking into account the general properties of land and resistance to certain types of
impact; identifying the land transformation under the influence of agricultural activities, features of their
water supply and allows:

- to implement promising areas of their development;

- to identify conflict zones and areas of concentration of the greatest anthropogenic load on
agricultural land;

- identify environment-forming and protected zones forming unpolluted living environment for the
rural population.

One of the conditions for the development of effective agricultural land management strategy is the
private arrangement of the key types of agricultural nature management, in this case - irrigated agriculture
and pasture animal husbandry, taking into account the features of water consumption. Organization charts
should be based on two interrelated subsystems: natural and agricultural, which makes it possible to
reasonably link the spatial organization of agricultural activities with the features of natural complexes.

For areas of irrigated and rain-fed agriculture of Zhambyl region, the natural subsystem ensures the
involvement of agro-climatic, soil and water resources in agricultural nature management, determines the
territorial location of agricultural infrastructure elements and the choice of agricultural technologies. The
agricultural subsystem includes agricultural infrastructure and agricultural technologies that provide
economic and production functions for the successful irrigated and rain-fed agriculture [12].

Socio-economic indicators are mandatory when developing a science-based management
strategy for agricultural land of Zhambyl region, since they reflect its scientific and applied purpose, and
should include [2, 13-15]:

- a comprehensive analysis of the socio-economic state of rural areas and a set of problems in the
agricultural sector based on the systematic approach and the development of a regional database by
economic components of agricultural nature management;

- socio-economic assessment of the natural resource potential of agricultural land and economic
assessment of the impact of agriculture on the natural environment (the ratio of benefit and damage from
certain types of agricultural activities);

- the use of economic instruments for the rational development of agricultural land (registers of land
resources, licensing, restriction of land resources, availability at a fee, financial and logistical support of
agricultural nature management, etc.) in the context of improving the economic living conditions of the
population.

The use of the above indicators for assessing the socio-economic development of rural areas in
Zhambyl region will allow to identify the primary areas and degree of impact of economic activity,
identify problems, develop a strategy for the effective development of agricultural land and increase the
competitiveness of the region. Socio-economic methods should be based on the system of financial and
economic incentives for the safe agricultural production.

The regulatory indicators in the agricultural land management strategy should be a synthesis
and analysis of regulatory and organizational documents not only in the field of agriculture, but also
include water management, nature protection and other areas associated with agricultural production, in
particular [16, 8,13,5,15,17-20]:

- regulatory aspects of scientific and information security and accessibility in all aspects of
agricultural, water management, nature protection activities and the general state of the environment;

- legal support of claims for restriction, suspension or prohibition of agricultural activities
implemented in violation of the environmental protection legislation and compensation for environmental
damage;

- state and regional strategies and programs for sustainable agricultural nature management, including
environmental, economic, organizational aspects of management and social guarantees to the population
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based on the creation of new forms of management and ranking of the territory according to the intensity
and efficiency of agricultural production;

- selection of the key regulatory and scientific aspects of the organization, management and
monitoring of agricultural nature management, taking into account the strategic plans for the development
of Zhambyl region, which should form the basis for the developed agricultural land management strategy.

These documents should reflect the provisions for the careful use and reproduction of natural
resources for agricultural development, ensuring the ecological and economic balance in the natural and
agricultural system, as well as reflect the adoption and implementation of decisions aimed at prevention
and mitigation of anthropogenic disturbances caused by agricultural production.

When developing a legal block, much attention should be given to standardization, digitalization and
monitoring of agricultural nature management. In particular, the following should be developed or adapted
to the agricultural use of the land in Zhamby] region:

- environmental standards, regulations and restrictions of the agricultural use of natural complexes;

- scientific and methodological tools for assessing, forecasting, planning the agricultural development
of land and water resources;

- science-based maximum permissible standards for the development of land and water resources for
agricultural purposes;

- government supervision and monitoring the state of land and water resources through the system of
cadastral registration, the introduction of regulatory, administrative restrictions, prohibitions and penalties
in case of unregulated utilization.

Particular importance should be given to the creation of a universal and publicly available scientific
information database of the natural, ecological and economic components of the natural-agricultural
system.

Consideration of nature protection indicators when developing the agricultural land
management strategy is a mandatory condition due to the fact that the natural and agricultural systems of
Zhambyl region are exposed to significant transformation, and the task of preserving and restoring the
natural resource potential of agricultural land is the crucial. This provision involves significant scientific,
organizational and legislative work, in the course of which the tasks [5-8, 19, 21] should be addressed:

- identification of nature protection problems in the water sector and agricultural nature management,
which hinder the restoration of lost biodiversity in the region;

- assessment of the aesthetic potential, natural and ecological diversity of the region;

- development of regulatory documents for the organization and expansion of SPNR of regional and
republican significance, and the creation of a network of protected areas as the basis of ecological
framework for preserving the natural gene pool of the region;

- organization of the monitoring for natural and agricultural systems of all types of agricultural
development (arable land, hayfields, pastures, water bodies, etc.);

- development of a set of measures and resource-saving technologies for agricultural nature
management, whereby the rates and volumes of withdrawal of land and water resources do not exceed the
rates of their restoration.

When developing the agricultural land management strategy, much attention should be given to
natural objects that are a component of the ecological infrastructure or a natural framework, perform an
attractive and nature protection function as a living environment of the rural population. Such natural
objects include forest areas, river valleys, mountain valleys, lakes, soil and water protection plantations,
dams, etc.

The developed science-based agricultural land management strategy of Zhambyl region includes such
an option for the organization of agricultural nature management, when there is a high cost-effectiveness
of agricultural activity with a stable ecological state of natural and agricultural systems and includes
blocks of effective indicators, which accounting will provide a real opportunity for environmentally
balanced land development.

Conclusion. The developed agricultural land management strategy of Zhambyl region of the
Republic of Kazakhstan is based on natural, agricultural, socio-economic, regulatory and nature protection
indicators, which are the most important link in the formation of the regional policy of the region and
focused on the environmental stability of agricultural land in the conditions of intensive development.

— 4) ——
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The complex nature and long-term focus of this strategy allow to maintain the ecological balance and
natural diversity, rational balance between consumption and restoration of the land fund, identify the
existing reserves of the natural resource potential of agricultural land, and improve promising areas for the
development and management of agricultural land in the context of improving the welfare of the rural
population.

The developed science-based agricultural land management strategy of Zhambyl region is primarily
focused on the predominance of environmental priorities in land use, as a result of which agricultural land
use will become cost-effective, environmentally-friendly, and mutually beneficial; regulation and rational
use of land resources for agricultural purposes; strengthening nature protection activities in rural areas;
improving the living standard of the rural population.
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KA3AKCTAH PECITYBJINKACBHI
KAMBbBLJ OBJIBICBIHBIH AYBLJ INAPYAHIBLJIBIFBIH UTEPY
KEPJIEPIH BACKAPYIbIH CBI3BACBI

Annotanusi. KP KaMObu1 00GJIBICEIH TYpaKThl ZaMBITYABIH MaHBI3/IbI MIHAETI 9pTYPIIi JeHIelae Nerpajausra
ysiparad 9236,1 MBIH Ta aybUT MIapyaIlIbUIBIFBL JKEPIIEPiHIH OHIMALIITIH KalMblHA KENTIpy OHE CakTay OOJIBII
tabpuTagsl. O0apicTa 3139,9 MBIH ra aybUl MIapyaIIBUIBIFEL XKepiepi eTe KaTThl AeTpajalrsIaHFaH, oJlap — TOIII-
PaKTBIH KaiiTallaMa coOpTaHJaHybIHA YIIBIPaFaH CyapMaJbl eriCTIKTEPMEH, Cy )KoHE JKeJl 3pO3HACHIHBIH Maiina 6oiysl,
TanTaJiFaH KalbUIBIMIAp OMIaKTapbIMeH OenrineHreH. OchiFaH OalmaHBICTBI OOJBICTAFBI QJIEYMETTIK KOHE dKOHO-
MUKAJIBIK [IMENICHIC aybUl XaJKbIHBIH OMip Cypy ACHIeHiHIH OJaH opi TOMEHJEYiHe JKOHE aybUl LIAPyallbUIbIFbI
OHIMJIEpIH OHIIpYy AeHreiiniH OoceHyeHyiHe anmbin Keneni. JKepre jkeke MEHIIIKTIH eHrisinyi skoHe Kazakcrannma
HIapyanbUIbIK KYPri3yAiH jKaHa HbICAHAAPbIHBIH KYPBUTYbI 3€pPTTEJETIH OHIPIIH ayblUl MapyallblIbIFbl )KepIepiHiH
KEHICTIKTIK KYPBUIBIMBI MeH (YHKIHOHAJJBIK WUTEpUIyiHIH elieyii e3repyiHe aibin Keiai. YKamMObL1 0OJIBICHIHBIH
JKepJIepiH aybll MIapyalllbUIBIFBIH UTEpy YILUIH Naijaiany, eH ajjIbIMeH, Kap Kbl-DKOHOMHKAJIBIK JKOHE YHBIMIACThI-
PYIIBUIBIK TETIKTEpre HeTi3zesne i, ajl onapblH KaiTa KYpbUTYybIHBIH 9KOJOTHSUIBIK calJapiiapbIHBIH MACEJIEC] allbIK
KYHiH/€ KaJbIIl OTHIP, OYJI Tepic aHTPONOT€HAIK-IKOIOTHSIIBIK (PaKTOPIIAP.IbIH dCEpiHe YIIBIpaFraH SKCTEHCUBTI, IIbI-
FBIHJIBI aybUI MIapyallbUIBIFBl OHIIPICIHIH KaJbINTacyblHA ceOeniui OOoJIbl, 0J1 ©3 Ke3eTiHAe ayblUl MapyallblIbFbIH
maiinanxany xepiepin 6ackapy ch30aNapbiH KYpy KaKETTUTITiHE albIT KeIi.

KP >XaMmOb11 0ONBICHIHBIH aybUT IIapYyalIbUIBIFEIH HIePY JKEpIepiHiH 0ackapy ChI30aChIH aybUT MIAPYaIlbUIBIFBI
JKepJepiH TYPakThl MaiijanaHyra KON JKETKi3y YIIIH KBI3METTiH OacThl OaFbITTapblH KOPCETETiH TaOWFH-aybUl
IAPYaIIbUIBIFEL, 9JI€yMETTIK-9KOHOMHUKAJIBIK, HOPMATHBTIK-KYKBIKTBIK JKOHE TaOMFaT KOpFay KepCeTKiluTepi Heri-
3iHme o3ipnenai. Cp130aHbI 93ipieyaiH OapiblK Ke3eHIepiHAe aybll IapyallblIblK TaOUFATTHl MalalaHy XKarmaan-
JapbiHa OeifiMaenreH ofiCTeMeNiK KYpbUIIMIAp MEH HOPMATHMBTIK KPUTEpHiliep KONIaHbULIBL. AYbLI IIapyamibl-
JBIFBIH MTEPYy JKepliepiH OacKapylblH d3ipJeHreH ChI30achl: jKep MaiiianaHyAarbl KOJIOTHSUIBIK 0acTalKbUIBIKTHIH
OacbIiM 0O0JTybIHA, COHBIH HOTHXKECIHJIC XKEpl aybll IapyallbUIbIFbIHAA MaiialaHy 3KOHOMHUKAIBIK THIMII, 9KOJI0-
THSIIBIK Kayilcis, e3apa THiM/ 00iyFa OarbITTalFaH.

Tyiiin ce3gep: Oackapy cbi30achl, aybul IIapyallblUIBIFBIH MI€PY >Kepliepi, TaOUFU-PECYPCTHIK JIEYeT, aybul
HIApYaIlbUIBIFbl TAOUFATHIH Maiiaaany.

B. A. Kpacuosiposa', I'. B. Annaxanosa’, A. C. Beiicenopa®

'JI. 1. 1. (MHCTHTYT BOJHBIX M 3KOJNOrHYecKuX npobiem CuGupckoro otaenenns PAH,
Baprayn, Poccuiickas @eneparist)
? PhD noxropanT (Ka3axckuii HalMOHAIbHbIH 1earOrnuecKuii yHuBepeutet uM. AGas,
Anwmatsl, Kazaxcran)
3 JI. r. 1., akanemux HAH PK (Ka3axckuii HalMOHA/bHbIH 1e1aroruyeckuii yHuBepcuTeT uM. Abas,
Anmatsl, Kazaxcran)

CXEMA YIIPABJIEHUA 3EMJISIMU CEJIbCKOXO3AMCTBEHHOI'O OCBOEHUS
KAMBBIJICKOU OBJIACTHU PECITYBJIMKH KA3AXCTAH

AnHoTanus. Baxreilmen 3amaueil yctoitumBoro passutus JKamObpuickoit obmactu PK saBmsioTcst Boccra-
HOBJICHHE M COXPaHEHHE NPOIyKTHUBHOCTH 9236,1 ThIC. ra CENbCKOXO3AHCTBEHHBIX 3eMelb, KOTOPhIC B Pa3HOW CTe-
MIeHU TIOJIBEP>KEHBI Jerpananuu. OueHb CHIIBbHOHN Jerpaganyu B 06aacTu moasepkeHo 3139,9 Tric. Ta cenmbCcKoX03sTii-
CTBCHHBIX 3€M€JIb, KOTOPbIC MPEACTABJIICHbI OYaraMu opomaeMoﬁ namrHu ¢ BTOPUYHBIM 3aCOJICHUEM ITOYB, IIPOSAB-
JICHUEM BO}IHOﬁ u BeTpOBOﬁ 9p0o3uHu, CTPaBJICHHBIMHA HaCT6l/IIJ_[aMI/l. Css1i3aHHas C 3TUM collMajJibHas1 U SJKOHOMHUYECKas
HAaIpPsDKEHHOCTh B 00JIACTH NPUBOJMUT K JajIbHEHIIIEMY CHIDKEHHUIO )KU3HEHHOTO YPOBHSI CEJBCKOT0 HACENICHHUS U CIa-
JIy TIPOM3BOJICTBA CEIbCKOXO3SIMCTBEHHOM NMPOAyKIMU. BBeeHne 4acTHOM COOCTBEHHOCTH Ha 3eMIII0 U 00pa3oBaHMe
HOBBIX (popM Xo3sricTBOBaHUS B KazaxcraHe MpHUBENO K 3HAYUTEIHLHOMY U3MEHEHHUIO MIPOCTPAHCTBEHHON CTPYKTYPHI
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1 (YHKIMOHAIBHOTO OCBOCHHMS CEIbCKOXO3SHCTBEHHBIX 3€MENb HCCIEAYeMOTo pEerroHa. lcromb3oBaHuE 3eMelb
KamOBLUICKO# 00JIaCTH IO/ CETbCKOXO03IHCTBEHHOE OCBOCHUE Oa3upyeTcs TIaBHBIM 00pa3oM Ha (PHHAHCOBO-3KOHO-
MHUYECKHX W OPTaHW3AI[MOHHBIX MEXaHU3MaX, a IpobiemMa SKOJIOrMIEeCKUX TOCIEICTBUI X TpaHC(HOpMALNU OCTACT-
Csl OTKPBITOH, YTO 00YCIOBHIIO (POPMHUPOBAHHE SKCTEHCHBHOTO, 3aTPATHOTO CEJILCKOXO03HCTBEHHOTO IPOU3BOACTBA,
MOABEP)KEHHOTO BO3JCHCTBHIO HETaTUBHBIX aHTPOIOTE€HHO-3KOJOTHYECKUX (DAKTOPOB. DTO IPHBENO K HEOOXOIH-
MOCTH CO3/IaHUSI CXEM YIIPABJICHUS 3EMIISIMU CEJIbCKOX03HCTBEHHOTO HCIIOIb30BaHHU.

Cxema ympaBieHHs 3eMJISIMU CEJIbCKOXO3sHCTBEHHOro ocBoeHusi JKamObuickoW oOmactu paspaborana Ha
OCHOBE TIPHPOIHO-CEITLCKOXO3SMCTBEHHBIX, COIIMAILHO-DKOHOMUYECKUX, HOPMATUBHO-TIPABOBBIX U MPHPOJ0OXPaH-
HBIX HOKa3aTeJ’leI>i, OTpaXaromux TJIAaBHBIC HaIIpaBJICHUA ACATCIbHOCTU IJId HOCTHKCHUA yCTOﬁ‘-IHBOFO HCII0JIB30-
BaHMS CEJILCKOXO3SHCTBEHHBIX 3eMelb. Ha Bcex aTamax pa3paOOTKH CXeMbl IPUMEHEHBI METOINYECKHE pa3paboTKu
1 HOPMaTHBHBIC KPUTEPHH, aJallTHPOBAHHbIE K YCJIOBHUSIM CEJIbCKOX03SHCTBEHHOTO IIPHUPOIOTIOIb30BaHus. Pa3pabo-
TaHHAs CXeMa yNpPaBJIeHUs 3eMJSIMU CEJIbCKOXO3SIHCTBEHHOTO OCBOEHHMS HAlpaBJIeHa Ha MpeodiiaiaHie SKOJI0TnIec-
KX TPHOPUTETOB B 3E€MJICIIONIB30BAHUM, B PE3YNIbTaTe KOTOPBIX CEIBCKOXO3SHCTBEHHOE HCIIONB30BAHUE 3EMEINb
CTaHeT YKOHOMUYECKH Y(PPEKTHBHBIM, YKOJIOTHYECKH OE30IaCHBIM.

Ki1roueBble c10Ba: cxemMa yIpaBJICHHS, 3eMJIN CEIbCKOX03SHCTBEHHOTO OCBOEHHMS, MIPUPOIHO-PECYPCHBIN T10-
TEHLIMAJ, CEIbCKOXO035IHCTBEHHOE MIPUPOIOTIOIB30BAHME.




XPOHUKa
XPOHUKa
Chronicle

MexayHapoaHasi HAYYHO-TIPAKTHYEeCKasA KOH(pepeH s

«KPUOC®EPA U CBA3AHHBIE C HEM OITACHOCTH
B BLICOKOI'OPHOM A3UHU
B YCJIOBUAX MEHAIOIMETI'OCA KIIMMATA»

1-4 HOs0pst 2022 1. B AnMaThl NpolUIa MEXIyHapoIHas HaydYHO-TIpaKTH4YecKas KOH(epeHIHs
«Kpuocdepa u cBs3aHHbIE ¢ HEil ONacHOCTH B BBICOKOTOpHOW A3HMHM B YCIOBUSIX MEHSIOIIETOCS
kiauMaTta». B koHdepeHuun ywactBoBano okono 150 wenmoBek u3 12 crpan. Kasaxcranckyro cropoHy
NPEACTaBISIIM COTPYIHUKH MUHHCTEPCTBA 3KOJIOTHH, TEOJIOTHH U MPUPOIHBIX pecypcoB, MuHHCTEpCTBa
nHOCTpaHHBIX aen, Kasrmapomera, Kascenezamuter, KasHY um. anp-dapadbu, UuctutyTa reorpabuu u
BOJ/IHOI 0€30MacHOCTH.

Opranmzatopamu koHdpepenumn O0bmn FOHECKO, IlpaButensctBo PecnyOmuku Kaszaxcran, Aga
Khan Agency for Habitat, ICIMOD, Adaptation Fund, GLOFCA, llentpansHo-A3uarckuii Permo-
HaJBHBIA TISIIHOJIOTHYECKUH 1IeHTp Kateropuu 2 moj srugoii KOHECKO (LJAPT'LY).

YdyacTHHKN KOH(DEpeHIH

Hauany paboTs! koH(pepeHIny npeamecTBoBain Bropoit pernoHa bHbIH ceMUHAp 0 00MEHY OIBITOM
B pamkax npoexkra IOHECKO no cHmxeHHIO ysS3BHMOCTH HAcCeJIEHHs OT IPOpPBIBA JIETHUKOBBIX 0O3€p
(GLOFCA). B mepomnpusitun npussuia yaactue 8 uenaosek or UI'Bb u ITAPTLI.

[Iporpamma xoH(epeHH MpeaycMaTpuBaia HE TOJIBKO Hay4HbIE NOKJIAaAbl, HO U MpPE3eHTAalUH 110
00y4YCHHIO HaceJeHUs, KOPOTKUE (PUIBMBI O IPUPOJE U ONACHBIX CTUXUHMHBIX SIBJICHUAX, OPraHU30BAHBI
MOCTepHas BHICTAaBKa, JUCKYCCHUU 3aMHTEPECOBAHHBIX CTOPOH, a TaK)Ke MapajliebHbIE CECCHH.

Co cioBamu MPUBETCTBUS K yYacTHUKaM KOH(epeHUUH obpatuics I-H M. Marayccon — ITUpeKTop
knacrepHoro Oropo FOHECKO B Anmartel, npeacraButens FOHECKO mo Kazaxcrany, Keipreizcrany u
Tamxukuctany. OH OTMETUII, YTO CTpaHbl BHICOKOTOpHOI A3HMK CTaJIKUBAIOTCS CO MHOXECTBOM IIPOOIeM
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W3-3a2 TJI00ATBHOTO IMOTEIICHHsT KJIMMaTa W COMYTCTBYIOIIMX HM3MEHeHWi B kpuocdepe. Habmromaercs
COKpaIeHHe IJIOMAaAN JIETHUKOB, YTO MOKET PUBECTH K JeHUIINTY BOAHBIX pecypcoB. [loTeHnansayro
yrpo3y Ui HHPPaACTPYKTYPHI U KHUTEJIEH TOTUH MPECTABISCT YBEINYCHUE TUTOIIAIN JICAHUKOBBIX 03€p
BO3MOXXHOCTh UX MPOPBIBA. B 3TOi CBS3M ®KU3HEHHO HEOOXOAUMBI CUCTEMATUYCCKUE HAYYHBIC UCCIICO-
BaHUS ¥ MIOCTOSIHHBI MOHUTOPUHT COCTOSIHHS KpHOC(]ephI.

OcHOBHO#l 11eNbI0 KOH(EPEHIINN SIBIISUIOCH COJEHCTBHE YYEHBIM, NMPAKTHUKaM, TOCYIapCTBEHHBIM
BEJIOMCTBaM B YCTaHOBJICHHM KOHTAKTOB, OOMCHE OMBITOM WM HaydHOW uH(popmanuen. [IpuBieuenue k
HAYYHOW JESITeTbHOCTH MOJOAEKH M JKEHIIMH TaKXKe paccMaTphBaeTcs KaK Ba)kKHas 4acTh yCTOHYHMBOTO
Pa3BUTHUS PETHOHOB.

PaboTa xoH(epeHIMM MPOXOAWIa B OCHOBHOM HAa TEMAaTHUYECKUX CECCHAX, COCTOsuIOCh 30 mpe3eH-
TalMi, U3 HUX 9 — OHJIaliH.

B npencraBneHHBIX Ha KOH(EpPEHINH MOKIaIaX OCHOBHOE BHHMAaHHE YJENSJIOCH HCCIEeIOBAHHSIM
COBpeMeHHOﬁ JAUHAMUKH JICAHUKOB M KaMCHHBIX IJICTYEPOB, CHCKHOI'O IMOKpPOBA, BEUHOM MCP3JIOTEL, a
TaKkKe HEKOTOPBIM METOJUYECKAM BOIPOCAaM HCIONB30BAHUS KOCMHUYECKUX CBhEMOK IS W3yYCHUS
kpuocepsl. B KOoHTEKcTe W3MEHEHHH KiIMMaTa TMPHUBOIWIACH OIEHKA KaTacTpOoUYEeCKHX SBICHUH,
CBSI3aHHBIX C KpHochepoii, B crpanax LlenTpanbnoit Asun, Uuaann, Hemane, [lakucrane. [IpobmeMbr atn
XOPOIIO 3HAKOMBI JKUTEIISIM AJIMAaThl — TOPOJl HEOTHOKPATHO IMOABEPTAICS BO3ACHCTBUIO CEJICH, OIMOJI3-
Hel, a TOpHBIE KYPOPTHI — CHE)KHBIX JIABUH.

Corpymuauku LHAPI'L] mpencraBunu 2 ycTHBIX moknama. Akanemuk HAH PK U. B. CeBepckmii cre-
Jai TOKJaMd, MOCBAIIEHHBIM KOPPEKTUPOBKE KATaJOTOB JICTHUKOB M TEPEOIICHKE U3MEHECHUM B JICTHUKO-
BbIX cuctemax TsHb-lllans Ha mpumepe Oaccefina p. Ceipmapus. MccienmoBaHue MpoOCTPaHCTBEHHOW U
BPEMEHHON W3MEHYHBOCTH XapaKTEPHCTHUK CHEKHOTO TOKpoBa B OacceiiHe p. Apbic NpeACTaBIeHO B
noxane H. B. [Tumankunoit u XK. /1. Takubaepa.

Y4acTHUKN KOH(PEPEHINHT HA IOCTEPHON CECCHU BricTynnenue
(cneBa HampaBo: TsarekoBa M. E., [Tumankuna H. B., Takubaena XK. JI.
Bnarosenienckas O. B. C JIOKJIaJ oM

WHTepecHbIMU SBWIINCH IAHENbHBIE JUCKYCCHU — OOCY)KICHUE OINPEACTICHHOW TEeMBbI IKCIEpPTaMH B
pasMYHBIX o0nacTsX. B3aumopelcTBre HaceleHMs, BIIACTHBIX CTPYKTYp M HayKH, CBOOOJTHBII JOCTYI K
uHpOpPMaMu U OOMEHY NaHHBIMH, WCIOJb30BAaHHE PE3YJIbTATOB HAYYHBIX HCCIECJOBAHHH B MPAKTHKE,
0o0OMEH MHEHHUSIMH II0 MeToJaM OOYy4YeHHS M IPHUBJICUCHUS HACENCHHS K MOHMTOPHHTY CTUXHUHHBIX
SBJICHUH BBI3BIBAM OOJBIIONW WHTEPEC Y YYAaCTHUKOB. JlMAnor «HayKa—4WHOBHUK» SIBISICTCS OOIIEH
npo0JIeMoii AJIsl YUEeHBIX Pa3HbIX CTPaH.
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st rocteii Oblia opranu3oBana Beie3nHas ceccusi «Crannonapsl UI'BB u HAPTL» ¢ nocemennem
noivH pexk YikeH u Kumm Anmatel. MHTEpec BbI3Basla mapajulieibHas ceccusl B paMKax KOH(EpeHIHH,
MOCBSIIEHHAs] MEXIyHapOAHOMY COTPYIHHYECTBY U COBMECTHBIM HCCIIENOBaHUAM Kpuochepsl. Jloxnazn
akagemuka U. B. CeBepckoro o nesrensHoct LIAPI'L] u mepcnekTHBax cCOTpyAHUYECTBA BBI3BAN JKUBOM
MHTEpeC ayauTopuH. B Xone BBICTYIUIEHHMH M JUCKyCCHI ObUla BhIpa’keHa YBEPEHHOCTH B JalIbHEHIIEM
TBOPYECKOM B3aMMOACHCTBHUU YUEHBIX Pa3HBIX CTPaH.

YpoBeHb 3apyOeKHBIX UCCIETOBAHUN BBICOK, MOJIEBBIE 00CTIEAOBAHS C IPUMEHEHHEM COBPEMEHHOM
U3MEPUTETIbHON TEXHMKH COYETAIOTCSl C COBPEMEHHBIMH METoJaMu OOpabOTKM W MOJETHpPOBaHUS,
MPAKTHUYECKH BCE YYACTHHKHU IPUBJIEKAIOT CIYTHHUKOBBIE JAaHHBIE. YCIEX NMPOEKTOB BO MHOTOM OIpe-
JIeNgeTcsl MEKIYHapOAHBIM COCTaBOM HMCCIIEN0BATEIBCKUX TPYIII, YTO MOATBEPKAACTCS OMBITOM YYEHBIX
u3 Keipreizcrana u TagkukucraHa.

Y4YacTHUKM BBIp@KalOT OJIarOAapHOCTh OpraHu3aTopaM KoH(EepeHUHH, B IEPBYI0 OdYepelb
IOHECKO wu I[IpaBurensctBy Kazaxcrana.

Ilumanxkuna H. B.,

K.2.H., PYKO8OOUmelb 1adbopamopuu

MOHUMOPUHEA OUHAMUKY CHEICHBIX U I€008IX PECYPCO8

(TOO «l{enmpanvro-A3uamcKuil pecuoHAIbHbIL
anayuonocudeckull yenmp kamezopuu 2 noo seudoti KOHECKO»)
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KpyrJslii cro

«Boanas 0e3onmacHocth Kazaxcrana:
TpaHcrpaHu4Hble 0acceiinbl pexk Wie u Epruc»

24 Hos0ps 2022 Toma B TOposie AMaThI MPOIIET KPYTJIBIA CTOJI HAa ypOBHE KOH(EpEHIINN HA TEMY
«Bomuas 6e3omacHocTh Kaszaxcrana: TpaHcrpaHuuHble Oacceitnbl pek Mne u Eptuc». Opranuzaropom
0bUI0 MUHUCTEPCTBO HAayKH W BBICIIETOo oOpazoBaHusi PecryOnmkm Kaszaxcran, ucrmomautenem — AO
«HCTUTYT Teorpaduu u BOTHON 0€301TaCHOCTH.
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YdacTHHKH KPYTIIOTO CTOIA

Otkpsin 3acemanue Kpyrioro crona akagemMuk HAH PK Meney Axmerkan PaxmerysmmaeBuu. C
MIPUBETCTBEHHBIM CJIOBOM M JIOKIAaJOoM «YcToilunBoe paszButue KaszaxcTaHa — BoJHAs NOJUTHKA
peciiyOnuMKm» BBICTYNWJI MUHHCTP HayKd W Bblcuiero oOpasoBanust PecrnyOnmku Kaszaxcran Cascat
HypOek. OH ocTaHOBWIICS Ha IMIMPOKOM KPyTe BOIIPOCOB, CBA3aHHBIX C PA3BUTHEM HAyYHO-TEXHUYECKOTO
MOTEHIMalla CTpaHbl, AKIEHTHPYsd BHUMAaHHE Ha IOJATOTOBKE KaJpoB B By3axX uepe3 IPOXOXKACHUE
noktopoB PhD npon3BoacTBEHHOH CTaXKUPOBKH B BEAYIINX HAYYHBIX HHCTUTYTaX CTPaHbI U 32 PyOES)KOM.

MHuHHCTp HayKH U BBICIIEr0 00pa3oBaHus IIpencenarens mpaBieHus
Pecny6nuku Kazaxcran AO «MHcTuTyT reorpadguu u BOIHOH 6€3011aCHOCTH
Cascar HypGex akagemuk HAH PK Axmetkan Meney
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B 3acemanuu Kpyrioro cTosia NpUHSUIM y4acTUe MpeAcTaBUTeNd MUHUCTEPCTBA 3KOJIOTHH, T€OJIOTHU
Y TIPUPOIHBIX pecypcoB, MUHUCTEPCTBA CeIbCKOTO X03siicTBa, Komurera Hayku, KomureTa Mo BogHBIM
pecypcaM, YIIOTHOMOYCHHBIE TpeCTaBUTEIN OacceiiHoBBIX ympaBineHuit KBP, Kazaxcranckoro otme-
nenust MexayHapoaHoro (oHna crnaceHus Apana, HayYHO-MCCIIEOBATENbCKUX YUPEKICHUH M BY30B,
JESITEIbHOCTh KOTOPBIX CBS3aHa C MOJATOTOBKOHM KaJpoB BOTHOTO MPOQHIS M HCCICIOBAHUSIMHU Pa3iuy-
HBIX acIIeKTOB BOAHOH mpoOnembl KazaxcraHa, a Takke BeAyIIHE YYE€HBIE W CHEIHMAINCTHl B 00NAacTH
BOJHBIX TIPOOIIEM.

Bomnpocel, cBsazanHble ¢ BogooOecmedenneMm PecrmyOmmkn KaszaxcraH B ycHOBHSIX 0XKHAAEMBIX
W3MEHEHUI BOJHBIX PECYpPCOB, SABIISIOTCS OJHUM U3 MIPHOPHUTETHBIX HAMPABICHUH HAYYHOU AESITeIHbHOCTH
WNHcTuTyTa Teorpaduu m BomgHOUW Oe3zomacHOCTH. B cooTBercTBHM ¢ mopydeHueM llpesmmenta Peciry6-
muku Kazaxcran K.-JK. K. TokaeBa 0 He0OX0ANMOCTH BHECEHUS MaKeTa MPEATIOKEeHUI M0 00ecreueHHIo
BOJIHOI Oe3omacHocTH ¢ noknanoM «Bomnas 6e3omacHocTs KazaxcraHa — ¢akTop yCTOWYHMBOTO pa3Bh-
THS» BBICTYmHJ Tipencematenb mnpabieHus AQO «WHctuTyT Teorpadmm W BOTHOW O€30MMaCHOCTHY
akanemuk HAH PK A. P. Meney.

OCHOBHOHM IIETIBI0 KPYTJIOro crojia ObUIO MOJBENEHHE WTOrOB M IOJNyYEHHBIX DPE3yJIbTATOB BbI-
MOJTHEHMsI KPYITHON HAydYHO-TEXHWYEeCKOW mporpamMmbl «TpaHcrpaHndHble OacceiHbl pek PecmryOmuku
Kazaxcran u Kuraiickoit Haponnoii PecriyOnuku: HaydHO-TIPUKIIAAHBIE OCHOBBI YCTOWYHMBOTO BoJI000€C-
TIEYEHUsI HACEIECHUs U 3KOHOMHKHU B YCJIOBUSAX KIMMAaTHYECKUX MU3MEHEHHH M XO39HCTBEHHOW NEATEINb-
HocTHu Ha niepro 10 2050 r.». Pesynbrarhl nccnenoBannst MHcTHTYTa reorpadun U BOJHON 6€30MIaCHOCTH
TIOJIYIMJIA BOIUIOMIECHUE B 8-TOMHOW MoHoTpaduu «BomHas Oe3zomacHocTh PecmyOmmkm Kaszaxcran:
TpancrpannuHbie Oaccelinbl pek Wie u Eptrcy, mocBsIeHHO# pemeHnto mpodieM BoTHONH 0€30I1acHOCTH
MPUMEHHUTENFHO K KOHKPETHBIM BOJIOXO3SHCTBEHHBIM OacceiiHam. MoHorpaduii mogoOHOro poja paHee
He ObII0, TaKoH Tpyd m3AaH B Kazaxcrane BIepBBIC.

e

PykoBoauTenn HayYHO-TEXHUYECKO POrpaMMbl
«Tpancrpannunsle 6acceitabl pek PK u KHP: HayuHO-npHKI/IagHBIe OCHOBBI YCTOHYMBOTIO BOAOOOECIICUCHHS HACEIECHHS
1 5KOHOMMKH B YCJIOBUSAX KIMMAaTHYECKUX U3MEHEHUH U XO3IHCTBEHHOH esATeIbHOCTH Ha niepuon 10 2050 r.»

OctpoTta mpobGiemMbl BomooOecneueHHus Halleld CTpaHbl 3aKIYaeTcs B OTPaHMYCHHOCTH pacIo-
JaraeMbIX BOJIHBIX PECypCOB, HEPAaBHOMEPHOCTH paclpeielieHns WX 10 TEePPUTOPUH, 3HAYUTEIHHON
W3MEHYMBOCTH BO BPEMEHH, BBICOKOW CTETICHH 3arpsS3HEHHUS, COKPAIIEHWH PEYHOTO CTOKA C TePPUTOPHil
COIPEJCNbHBIX TOCYAapCTB, a TaKKe KIMMATHUYeCKU OOYCIOBICHHOM YMEHBIIEHHEM CTOKa, 4TO Mpen-
CTaBJISET PEAbHYI0 YIpO3y YCTOWYMBOMY Pa3BUTHIO PECIYyOJIMKH. DTH MPOIECCHI, BhI3bIBAIONINE Nehu-
IIUT BOJBI, CIIOCOOCTBYIOT OOOCTPEHHIO MEKIOCYJapCTBEHHBIX BOJHBIX OTHOIIEHHH, TpaHChOopMaIun
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MPHUPOHBIX 30H, YCHJICHHIO TPOIECCa OIMyCTHIHMBAHMS, COMPOBOXIAEMOTO COKpAlleHHEeM TEePPUTOPUHI
BO3JIENTBIBAHNS 3€PHOBBIX B CEBEPHBIX permoHax KaszaxcraHa m yrpo3oil mMpoJoBONBCTBEHHOW Oe3orac-
HOCTH CTPaHbI.

O cBoux pe3yibTaTax M PEIICHUM TaKOH MPOOIEeMBI C JOKIAJaM{ BBICTYIHIU BHUJIHBIC yYCHBIC
WucTtutyTa Teorpaduu M BOJHOW 0€30MACHOCTH, a TaKKe TOCTH KPYTJIOTO CTOJa — CIIEMUANHCTHI B 00-
JIaCTH BOJHOTO X03siicTBa: Kummak6aeB Hapuman Kummak6aesnu (mupextop Kazaxckoro dumuana HULL
MKBK) 3aoctpuyn BHUMaHHE NPUCYTCTBYIOIIMX HAa HEOOXOIMMOCTH COBEPIICHCTBOBaHHS BomHOTO
kogekca PK ¢ o0si3aTenbHBIM OXBAaTOM BOIPOCOB BOJOCOEpEKEHUS, pallMOHATBHOTO W 3()(eKTHBHOTO
WCITOJIB30BaHMS BOJHBIX pecypcoB; CapcembekoB TynereH TamknbaeBud (IKCIEPT-BOTHUK) MPEIITOKIIT
BOCCTAaHOBUTHb THUAPOJIOTMYCCKYIO CETh, IMPEKIAC BCCTO IIOrPaHUYHBIC CTBOPHLI, 4 TAKXC IJIA Y):[OGCTBB
WCTIOJIb30BAHMSI MTOJyYCHHBIX PE3YJIbTATOB MCCIEIOBAHUS TPEUIOKUI CO3/aTh OOIIUI CBOJHBIA TOM B
KauecTBE PYKOBOJICTBA IS CIICIIMATUCTOB BOTHOW oTpaciu; TieymecoBa Anapa MmanrasueBHa (Havaib-
HUK OTJeJa KOHTPOJIS 32 COOMIOICHIEM BOIHOTO 3aKOHOAATeNLCTBA JlenapraMenTa IpaBOBOTO KOHTPOJIS,
HE3aBHCUMBII PKCIIEPT) BhICKA3alia OMACCHHE 10 ITOBOJIy CHUKECHHUS YPOBHS 03epa bankam — npu najgeHuu
ypoBHs Hmke 341 MbC He n30exarh 3konoruueckoit karactpodsr; Kenmmmor Amupxan KansipoexoBuu
(rmaBHBIN crenmamucT Jlemapramenta BomHBIX pecypcoB M®CA B PK) oTmeTwn, 9ro B yCIOBHSIX
HapacTauero JeQuInuTa BoJbl HEOOXOIUMO CO3/1aTh €IMHBIN LEHTpP 10 MpodiIeMaM BOIHOTO XO3SHUCTBa
JUTS TIJTAHUPOBAaHUS W KOHTPOJNS BOIHBIX pecypcoB Kaszaxcrana; Mcmamo Ecen6ait HcpanmoBuu
(mpopekTop 1Mo HaydHOH paboTe M MexayHapomHeiM cBss3siM KHAWMY) ykazan Ha AedUIIAT KaapoB B
BOJIHOM OTpaciu OCOOCHHO TaKHX CIEIHAIbHOCTEH, KaK BOJHUK-HH)KEHEDP, THMAPOTEXHUK, THAPOJIOT,
TUAPOMEITHOPATOP, a TAKXKE Ha HEOOXOIUMOCTh YBEIUYCHHUS YMCIIA TPAHTOB JUIS CIICIUAIMCTOB BOJHOTO
npodwist B By3ax crpanbl; TycynoBa Kammrat MaparoBHa (3KCHEpT 10 MHTETPUPOBAHHOMY YIIPABIECHHUIO
BogHBIMH pecypcamu, BCI') ormeTnina HE0OXOIUMOCTh CO3IaHUS €IUHON 0a3bl JAHHBIX 1O BOJAE W IPO-
BeJICHHSI MOHUTOPHHTA BCEX BOJHBIX 00BEKTOB B ceTn Kasruapomera.

Bce o3ByueHHBIE MpOONEMBI W TPEINIOKEHUS 32 KPYTIBIM CTOJIOM OBLTH 3alPOTOKOIHUPOBAHBI U
PEKOMEHIOBAHbI 3aHTEPECOBAHHBIM JINIIAaM M TOCYAapCTBEHHBIM OpraHaM B 00JacTH BOJIHBIX PECYPCOB.
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IIPABWJIA JJISA ABTOPOB

B xypHane myGIMKYIOTCS CTaThH, IOCBAIICHHBIC POOJIEMHBIM BOIPOCaM Ieorpaduueckoil HayKu M I'e0dKo-
JIOTHH, @ TaK)Ke Hay4Hble COOOLICHUS TEOPETHYECKOTO, METOJMYECKOro, 3KCIEPUMEHTAIBHOIO M HPUKIAJIHOTO
XapakTepa, TeMaTH4ecKre 0030pbl, KPUTHYECKUE CTAThbU U PELEH3MH, B TOM YKCJIE B BUJE IMMCEM B peIaKinio, Onuo-
nrorpaduuecKre CBOJKH, XPOHUKA HAYYHOH KM3HU. TEKCTHI cTaTel U IPYTuX MaTepHalioB MOTYT HPEI0CTaBIISTHCS
Ha Ka3aXxCKOM, PYCCKOM WJIM AaHIJIMMCKOM S3bIKaX. Penakumsi NpUHUMaeT Marepuaibl B JIEKTPOHHOM BHIE,
HaOpaHHbBIE B TEKCTOBOM penaktope Microsoft Word, B compoBoxieHHN HASHTHYHOH OymaxkHOW Bepcuu. [loms:
BepxHee U HIkHee — 2,4 cM, npaBoe u eBoe — 2,2 cM. Tekcr (mpudt «Times New Roman») naercst B 0JiHy KOJIOHKY
gepe3 MEXCTpouHbI wHTepBan 1,0 W A HEro ycTaHaBIMBaeTCs aBTOMAaTHYecKwid mepeHoc. CTpaHHUIIBI
HyMepyloTcs. Matepuan cTaTtbM (TEKCT, BKIIOYas AaHHOTAIMM Ha Ka3aXCKOM, PYCCKOM M aHTJIMHCKOM S3BIKaX,
PUCYHKH, TaOJHUIBI, COHCOK JUTEPaTypsl) odopmisiercs omauM daitmoMm. OO0BeM CTaThi CO BCEMH CTPYKTYPHBIMH
aneMeHTaMu He noipkeH npesbimath 50 000 3HakoB ¢ mpobenamu (1o 12 crp.), npyrux marepuanoB — 20 000 3HaK0B
¢ mpob6enamu (110 4 cTp.).

Pykonucu crareii odopmisitorest cienyroumm obpaszom: 1) VK (BblpaBHMBaHHE TEKCTa «IEBBI Kpaib»,
kerib 10); 2) uepe3 oAMH MHTEPBAJI MHULMAIBI 1 (PaMHIMK BCEX aBTOPOB Yepe3 3aIsTyI0 (BBIPABHUBAHUE TEKCTA K10
LEHTPY», HAUePTaHUE «IIOJIY)KHPHBII», PETHCTP «HAYMHATh C MPONHCHBIX», Kerjib 11; eciin aBTOPOB HECKOJIBKO,
nocse GpaMIINK KaKA0TO yKa3bIBae€TCs HaJCTPOUHBIM MHJIICKCOM MOPSIKOBEIM HOMep apabckoi nndpoii); 3) uepes
OJIMH MHTEPBAJ — YYCHOE 3BaHHE W CTEIEeHb aBTOPA, JOJDKHOCTh, B CKOOKaX — IOJIHOE Ha3BaHWE OPraHM3alluu, B
KOTOpOH OH paboTaeT, Topoi, cTpaHa (BBIpaBHMBAaHHE TEKCTa «I0 LIEHTPY», Keryb 10; eciu aBTOpOB HECKOJIBKO,
CBEIICHHS JAIOTCS O KayKAOM M3 HUX OTAEJIBHOHN CTPOKOH Yepe3 OJMHAPHBIN HHTEPBAJ, 8 HAYMHACTCS KaXKaasi CTpoKa
C HAJCTPOYHOTO WHJAEKCa MOPSAKOBOTO HOMepa mocie (aMITui aBTopa); 4) depe3 OAWH WHTEPBAJI — Ha3BaHUE
cTatel 0e3 mepeHoca (BBIDABHUBAHWE TEKCTA «IIO LEHTPY», HAUepTaHHE «IIOMYXHUPHBIH», PETucTp «Bce
MIPOIIHUCHBIE», KeTib 14); 5) uepe3 oauH WHTEpBal — aHHOTanws U3 5—10 npemnoxennii, oobemoM 10 1200 3HaKOB ¢
npobenamu (HauymHATH ab3am CcrleayrommM o0pa3oM: «AHHOTAIWL. ... (Ka3. 53.)», «AHHOTamws. ... (pyc. f3.)»,
«Abstract. ... (aHIJI. 53.)») Ha TOM f3bIKe, Ha KOTOPOM HAIMCaH OCHOBHOW TeKCT pykomucu (ad3am «0,75 cmy,
BBIPABHUBAHUE TEKCTA «II0 IIUPUHE», PETHCTP «BCE CTPOUHBIEY, Kerib 10); 6) uepe3 ouH MHTEpBaN 5—7 KIIIOYEBBIX
cnoB (HauuHaTh ab3ar ciexyronmm obpasom: «Tyiin cesmep: ..», «Keywords: ...», «KiodeBbie cioBa: ...»),
COPTUPOBAHHBIX NO anaBHUTy, HA TOM S3bIKE, HA KOTOPOM HaIlMCaH OCHOBHOH TeKCT pykomnucu (ad3an «0,75 cmy»,
BBIPABHUBAHUE TEKCTA «II0 IIHPHHE», PETUCTP «BCE CTPOUYHBIE», Kerib 10).

OCHOBHOW TeKCT pa3OMBaeTCs Ha CTPYKTYpHBIE 3JIEMEHTHI: BBEJCHHE, MOCTAHOBKA MPOOJIEMBI, METOANKa
UCCIIEJOBAaHUH, MICTOYHUKH JIaHHBIX, PE3YJIbTaThl HCCIIE0BAHMH, 00CY)KIEHUE PE3YIIbTaToB, 3aKII0UeHNE (BBIBODI),
WCTOYHHMK (PMHAHCHUPOBAHUS HCCIIEAOBAaHUM (NP HEOOXOAMMOCTH), CIHCOK JWTeparypsl. Ilepen crmuckom smte-
paTypsl MOXKET MOMEIIAThCsl OJIaroJapHOCTh JIMIIAM W OpPraHU3alUsM, OKa3aBIIMM ITIOMOIIb B HAIMCAaHWU CTATBH.
HeobmenpuasaTeie ab0peBHaTyphl HODKHBI pacIIn(pOBBIBATHCS B TEKCTE IPU IEPBOM YIOMHHAHWH. [lapameTrpsl
Tekcrta: ab3ail «0,75 cM», BRIpaBHUBAHUE «II0 IIUPUHEY, PETUCTP «KaK B MPEIOKEHUIX», KETIh 11.

ITox 3aronoBkom «JIMTEPATYPA» mpHBOIWTCS CHHCOK MCTOYHHKOB, Ha KOTOPHIE €CTh CCHUIKM B TEKCTE.
Jluteparypa mNpPUBOAMTCSA CHAYaja Ha sA3bIKE OpPUIHMHANA, 3aTeM IyOnupyeTcs Ha aHIJIMHCKOM  sI3BIKE
«REFERENCES» (a63au «0,75 cM», BBIpaBHUBaHUE «I10 LIMPHHE», PETUCTP «KaK B MPEITIOKEHHUIX», Kerib 9). B
TEKCTE CCHUIKM Ha HOMeEpa CIHCKA JAal0TCsl B KBaJPaTHBIX CKOOKax. 3amuch Kaxaoil ondarorpaduueckoil CChUIKU B
CHHCKE HauuMHaeTcs C ee mnopsakosoro Homepa B Tekcre: «[1]IlerpoBa C.H. Hayuno-uccnenoBaTenbckas
JIeSITENIBHOCTS ...»). Crcok surepatypbl opopmisercs o 'OCT 7.1-2003 u TmiatensHO BBIBEPSETCS aBTOPOM.
Tpancnurepanus He nomyckaercs!

Hanee cnemyer pestome. s craThu, MPeNOCTABICHHON Ha KA3AXCKOM A3blKe, TPEOYIOTCS PYCCKHHA W aHT-
JIMACKUN NEPEBOJIBL; HA PYCCKOM S13blKe — KA3aXCKUN U aHTJIMUCKUI IEPEBOAbL; HA AH2IUUCKOM A3blIKe — Ka3aXCKUH U
pycckuii mepeBoabl. s aBTOpOB W3 3apyOexbsi pe3loMe Ha Ka3axCKHH SI3BIK IEPEBOAWTCS B PEAAKLIUH B
COOTBETCTBUH C NPEIOCTABICHHBIM Ha PYCCKOM M aHTIMHCKOM si3blkaX. CTpyKTypa OBYS3BIYHBIX pE3IOME: WHH-
Uyl ¥ (paMHUINKM BceX aBTOPOB 4Yepes 3arsTyro (1ociie haMIIuy KaKIO0To YKa3bIBaeTCsl HaICTPOYHBIM HHAEKCOM
MOPSAKOBBIM HOMEp apaOckod Imdpoii); ydeHoe 3BaHHE W CTENEHb aBTOpa, JAOJDKHOCTh, B CKOOKaxX — IOJHOE
Ha3BaHWE OpTaHM3allM, B KOTOPOH OH paloraer, ropon, cTpaHa (€CiIM aBTOPOB HECKOJBbKO, CBEIEHHMS IAOTCS
OTJEJbHOW CTPOKOHM uepe3 OJMHApHBI HMHTEpBaJ, a HAYMHAETCS KaXK/las CTPOKAa C HAJCTPOYHOIO HHIEKCa
MOPSIIKOBOTO HOMepa Tmocie (amMuinu aBTopa); Ha3BaHWE CTaTbW; AHHOTAMs, IPUBEICHHAs B Hayaie
cTathbM (HayMHATH ab3all CieAyrmMM o0pa3oM: «AHHOTAaUus. ... (Ka3. s13.)», «AHHOTamus. ... (pyc. 3.)»,
«Abstract. ... (aHTIJI. 513.)»; KIIFOYEBBIE CIIOBA, IPUBEICHHBIE B HaYaJle CTaThH (HAYMHATH a03all CJIeTyIONIM 00pa3oM:
«TyiiiH ce3nep: ...», «Keywords: ...», «KitoueBsie coBa: ...»).
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Tabnuuer HabupatotTcs B popmare Microsoft Word (re Microsoft Excel), kerms 9. B cTatbe qaroTest cChUIKY Ha
Bce Tabiuibl. Pacnionarats ux ciemyer cpa3y nociie YHOMHHAHMS B TEKCTE WIM Ha clienyroniel crpanune. Hazpanue
TaOJIMIBI TOJDKHO OTpaXkaTh ee cojiepKaHue, ObITh TOYHBIM, KpaTkuM. Hanpumep, «Tabmuna 1 — Cpennuii MHOTO-
neTHU# pacxon p. JKaibIk, M/c». PasMmemars ero cienyeT Han Tabnuiei, 6e3 ab3amHOro oTcTyma (BRIpaBHUBAHHE
TEKCTa «I0 LEHTPY», Kerib 9). He pomyckaercs mepeHoc 4acTv TabJMIbl HAa CICAYIOUIYyI CTpaHuily. bosbiiue
TaOJIMIBI JTOMYCKAEeTCsl pa3Melath Ha BCIO CTPAHUIy C OpHEHTaluen «aipOoMmHas». Tabnuipl U rpadbl B HUX
JIOJDKHBI MMETh 3arojIOBKH, COKpAILEHHsl CIIOB He Jomyckatorcs. [ToBTOpsOLIMICS B pa3HBIX CTPOKax Tpadsl
TaOJIMIBI TEKCT U3 OJTHOTO CJIOBA TOCIE EPBOTO HAIIMCAHMUS JOIMYCTUMO 3aMEHSTh KaBblukaMu. Eciin OH cOCTOUT U3
JIBYX U OoJiee CJIOB, TO IPU NEPBOM MMOBTOPEHUH €r0 3aMEHSIOT CJIOBAMH «TO XKe», a naiee — kaBblukamu. CTaBUTh
KaBbIYKHM BMCCTO TOBTOPAIOLIUXCA I_ll/I(i)p, MapoOK, 3HAKOB, MaTC¢MaTUYCCKUX W XHUMHUYECKHUX CHMBOJIOB HC
nonyckaercsi. Eciu nanHble B KakoH-T00 CTpoKe TaOIHIbl HE IIPUBOST, TO B HEH CTaBAT ITPOUEPK.

PucyHky nOIKHBI OBITH BBIITOJHEHB! B XOPOIIEM KayecTBe, a UX 00lIee KOJIMYECTBO He PEBBIIATh 5. PucyHkn
pacriojaraloT HENOCPEICTBEHHO IIOCIe TEKCTa, B KOTOPOM OHM YIIOMHHAIOTCSl BIEPBBIE, WIM Ha Clexyronien
cTpanuie. Bece HaanmucH Ha pUCyHKaX JIOJDKHBI XOPOLIO YATATHCS; 110 BOSMOXKHOCTH UX CJIEAYET 3aMEHSTh OyKBaMu
win uudpamu, a HeOOXOJAUMBIE MOSCHEHHsI 1aBaTh B TEKCTE WM B MOAPHCYHOUYHBIX MOANKCAX. B moapucyHouHON
MOJIICH HEOOXOAWMO YETKO OTHENUTH (HOBas CTPOKA) COOCTBEHHO Ha3BaHWE PHUCYHKAa OT OOBACHEHHH K HEMY
(axcmmmkanms). [logpucyHOYHBIE TOANHCH JOJDKHBI COOTBETCTBOBATH TEKCTY (HO HE TIOBTOPSTH €r0) |
n3obpaxenmsiM. Hampumep, «PucyHok 1 — Kapra mmotHocTn HacenmeHust B Oacceiine p. JKaifpik, den. Ha 1 kM
(BBIpaBHMBaHHE TEKCTA IO LIEHTPY», Kerib 9). DoTtorpaduu nomkHbl ObITh YeTkuMH, 6e3 nedekroB. Bee pucyHku
TaK)Ke MPEAOCTABIIOT OTACIbHBIMU (haillaMu: A1 pacTpoBeIx m3o0paxkenuit — B popmare JPEG/TIFF/PSD, mus
BeKTOpHBIX — B coBMmecTMMOM ¢ Corel Draw nnn Adobe Illustrator. Pa3spemenne pacTpoBbiX H300pakeHHH B
orreHkax ceporo 1 RGB userax nomxno 0b1Th 300 dpi, uépHo-6enbix — 600 dpi. PekomenayeMbie pa3mepsl: IHUpHHA
— 85, 120-170 MM, BbicoTa — He Oonee 230 mm. Ilpu HeoOXomumocTH (aitibl MOTryT OBITH 3aapXWBHPOBAHBI,
NpeAroYTUTENLHO B opmaTax ZIP mmm ARJ.

Maremaruueckre 0603HaueHus U GopMyIbl HyKHO HaOuparb B Microsoft equation u pa3meriaTsh B TEKCTE Ha
OTJIETBHBIX CTPOKaX, HyMepys TOJNBKO Te, Ha KOTOpbIE €CThb CCHUIKM B TeKcTe. Pycckue u rpedeckue OYKBHI B
dbopMmysnax W cCTaThsiX, a TaK)Ke MATEMAaTUYECKHE CHMBOJBI M XHUMUYECKHE DIIEMEHTHI HAOMPAIOTCS MPSIMBIM
mpupTOM, JTATUHCKUE OYKBBI — KYPCHBOM.

K craTpe cienyer mpuiiokuTh: 1) COMPOBOANTENHFHOE MICEMO; 2) peleH3uio Ha 1 cTp.; 3) 3KCIepTHOE 3aKITo-
4yeHHe 00 OTCYTCTBHU CEKPETHBIX CBEJCHUI B MyOJIMKAIMH, BbIIAHHOE OpraHKU3aliei, B KOTOPOH BhINOJIHEHa paboTa
(B 0cOOBIX CITydasix BO3MOYKHO COCTABJICHHE B PEJAKIIMU MOCIIE BHYTPEHHErO PELEH3UPOBAHUS); I HEPE3UACHTOB
Pecniyonukn Kaszaxcran skcnepTHOe 3akiroueHue He TpeOyercs; 4) KpaTkoe 3akiroucHue JabopaTopuu (Kadeapsl,
oTJena W JIp.), IJIe BBIOJHEHA NpeJCTaBlIeHHas K NyOiukanuu pabora; 5) cBepeHus o Kaxiaom aBrope: OO
(MOJTHOCTBI0), yYEHBIE CTENEHb U 3BaHKE, JIOJDKHOCTh U MECTO paboThl, KOHTakTHbIe E-mail, Tenedonsl, daxc.

CraanHble B pelakIMI0 MaTepHaibl aBTopaM He Bo3BpamaloTcs. He cooTBeTcTByroIIEe TpeOOBaHUAM CTaThU HE
paccmarpuBatotcsi. Eciti craThst OTKIIOHEHA, pelakiisi COXpaHsIeT 3a co00ii MpaBo He BECTH AUCKYCCHIO 110 MOTHBaM
OTKJIOHEHHSI.

Bce marepuanbl mpoXo/sIT BHYTPEHHEE U BHEILIHEE PElCH3UpOBaHue. Pefakius mpocut aBTOpOB OTMEYATh BCE
W3MCHEHHS, BHECEHHBIC B CTATHIO MOCJIC UCIPABICHUS WK JOPAOOTKH TEKCTA 110 3aMEUaHUsAM PELEH3eHTa (HaMpH-
Mmep, userom). IIpu pabore Hax PYKOMHCBHIO PENAaKIMs BIPAaBE €€ COKpaTHTh. B ciiydae mepepabOoTKH CTaThbH 10
npochk0e PEeAaKIUOHHOM KOJUISTMH IKypHAJIa [aToil IOCTYIUJICHUS] CUMTAeTCS JaTa MOJy4eHHs peAakiuen
OKOHYATEJIbHOI'O BApHaHTa. 3a JIOCTOBEPHOCTh MPHUBEJEHHBIX B CTAThe HAYYHBIX (DAKTOB MOJHYI OTBETCTBEHHOCTh
HEeceT aBTOp (aBTOPHI B paBHOM Mepe, €CITi MX HECKOJIBKO).

Anpec penakuum :;kypHaJja «['eorpausi u BogHble pecypchbi»:
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FuuabIMu sKapUsiIaHBIMAAPIBIH 3THKACHI

«['eorpaust MeH cy pecypcTapbl» KYpHAIBIHBIH pPENaKIMSUIBIK AJIKAChl XaJbIKApajblK KOFaMIACTBIK Ka-
ObUIaFaH JKapusylay STHKACBIHBIH KaFMJaTTapblH YCTaHAIbl, COHIaK-aKk Oenensl XaJbIKapalblK >KypHajlap MeH
OacranapabIH KYHIbI TOKIPHOECIH ecKepe/.

bacma KbI3METIHJET] JKOCBIKCHI3 TOXKIpHOEHI OoyIbpIpMay MakcaThblHa (IUIardar, jKaJiFaH akKnaparThl YChIHY
JKOHE T6) JKOHC FbUIBIMH KapUsAJIaHbBIMAAPAbIH KOFapbl cCallaCblH KaMTaMacCbl3 €Ty, aBTOP/JbIH aJiFaH FbIJIbIMU
HOTW)KEJEPIH KYPTIIBUIBIKIIEH TaHBICTBIPY MaKCaThIHAA PEIAaKIMSUIBIK KEHECTiH opOip Mylleci, aBTOp, pEleH3eHT,
coHpaii-ak Oacria OGapbICHIHAA KATBICATHIH MEKEMeNep 3THKAJIbIK CTaHIAapTTap/bl, HOpManap MEH epexesiepl Cak-
TayFfa XOHE OJapAbIH OY3BUTYBIH OOJIBIpMay YIIiH OapiblK ic-mmapamapisl KaObuimayra MiHAeTTi. OCBI mporecke
KaTBICYIIBIIAPABIH OapIIBIFbIHBIH FBUIBIMH JKapUsUIaHBIM 3THKAChl epeXKeJepiH CaKTay aBTOPJIAPABIH 3USATKEPIiK
MEHIIIK KYKBIKTapbIH KaMTaMachl3 e€Tyre, OachUIBIM CalachlH apTTBHIPYFa JKOHE aBTODPJIBIK aKIapaTTaplbl, JKeKe
TYJIFAap/bIH MYJIECT YIIIH 3aHChI3 MaijaaHy MYMKIHAITTH OOJIbIpMayFa bIKIAJ eTe/Ii.

Pepakuusira Keinin TyCKeH OapiiblK FhUIBIMH Makajajap MIiHIETTI TypAe €Ki akKThl moiynan eteni. XKyphan
penaKkiusCchl MaKajaHblH JKypHaji OeifiHiHe, peciMliey TajanTapblHa COMKECTIriH Oenriiel/i jkoHe KOJDKa30aHbIH
FBUIBIMH KYHJBUIBIFBIH aWKBIHIANUTHIH KOHE MaKalla TaKbIPhIObIHA HEFYPJIBIM JKAKbIH FHUIBIMA MaMaHIaHIbIPYJIaphl
0ap eki TayeJci3 PeeH3eHT — MaMaHAap bl TaFaibIHIANTIH JKYPHAIIBIH KayallThl XaTHIBICBIHBIH OipiHIII KapayblHa
xi0epeni. Makananap/ibl peleH3usIIay/Ibl pellakIMsIIbIK KEHEC KaHe PeJaKIUsUIbIK aJIKa MyIlelepi, CoOHaai-ak 6acka
eNJep/liH IIAaKbIPBUIFAH PELEH3EHTTEpl JKy3ere acelpaipl. Makajara capanrama >Kyprizy yumiH Oein-rim 6ip
peueH3eHTTI TaHiay Typaibl memimal bac pemakrop kaObuimaiinel. Penensusiiay mepsimi 2-4 anTaHbsl Kypanmbl,
Oipax pereH3eHTTiH OTiHilI OOMBIHIIA 01 Y3apThUTYbl MYMKIiH.

Penakuunsi MeH peleH3eHT Kapayfa jKiOepiireH jkapusiaHOaFaH MaTepHAAApAbIH KYIHSUIBUIBIFBIH CaKTayFa
kemnik Oepeni. XKapusimay Typaibl MIEHTMII KypHAIIBIH PENAKIUUIBIK alKachl peleH3nsUIaylaH KeiiH KaObul-
nmaiiner. Kaxxer OonraH jkarmaiina Koimkaz0a aBTOpiIapra peleH3eHTTep MEH PeqakTopiIapablH eCKepTyiepi OOMbIHIIA
KeHIeyre kibepineni, colaH KeiliH on Kaiita peueH3usuiaHaubl. Penakuumsi dTHKa epexeliepiH Oy3raH jkaraaiina
MaKaJaHbl KapuslayfaH Oac TapTyra KykbUlbl. Erep akmapaTTsl IUiaruar Jell caHayFa >KeTKUIIKTI Heri3 0Ooica,
KayanThl peIakTop JKapusyIayFa Kol oepmeyi Kepek.

ABTOpJIap penakiysra YChIHbUIFAH MaTepualiap/blH JKaHa, OYpbIH )KapusiiaHOaraH KoHE TYITHYCKa eKeHIrHe
Kenuiaik Oepesi. ABTOpiap FHUIBIMU HOTHIKEIICP/IH CEHIMIUTINT MEH MaHBI3bUIBIFbIHA, COHIAM-aK FBUIBIMH JTHKA
KaruJaTTapblH caKTayFa, aTall aiTKaH/a, FEUIBIMHE ATHKaHbI Oy3y (akTijepine >koi 6epmeyre (FBUIBIMU JIepeKTepIi
TYKBIPBIMIAY, 3€pTTEy JepeKTepiH Oypmainayra oKeleTiH Oypmainay, Iulardar jXKoHe JKajFaH TeH aBTOPJIBIK, Kaii-
Tayay, 6acka ajamMIapAbIH HOTIDKENIEPiH HEMJICHY XKoHE T. 0.) sKayanThl O0Ja bl

MaxanaHsl pefaknusFa kidepy aBTOpIapAbIH MakalaHbl (TYITHYCKalZa HeMece 0acka Tilmepre Hemece Oacka
TiJepre aymapbuiraH) 0acka skypHaFa(KypHaimapra) OepMereHiH xoHe Oy1 MaTtepuan OYpBIH JKapHsIaHOaFaHBIH
Oimmipeni. OifTmece, Makajia aBTOpJIApFa ABTOPIBIK KYKBIKTHI OY3FaHBI VINIH MaKaJaHbl KaObUImamay Typaibl
YCHIHBICIICH JAepey KaWTapblianbl. backa aBTop >kyMbICHIHBIH 10 MaibI3bIHAH acTaMbIH OHBIH ABTOPJIBIFBIH JKOHE
JlepeKKesre ciiteMeci3 ce30e-ce3 Kelripyre jxon Oeplimeiii. AJbIHFAaH KOpIiHICTEp HeMece MolliMaeMesiep aBTop
MeH OacTamnKsl Ke3/1i MiHIETTI TypAe KepceTe OTHIPHIIN jkacarysl kepek. [llamanaH ThIC KeIipy, COHIai-aK Ke3-Kel-
T'CH HBICAHJIAFbI [UIATMAT, OHBIH IIIIHIE PACIMICIIMETeH TOHEKCO3Iep, 63repTy HeMece 0acka ajgaMaIapablH 3epTTey-
JICPIHIH HOTHXEJIepiHe KYKBIKTap MEMJICHY J3THUKAJIBIK €MEC JKOHE KoJaichi3. 3epTrey OaphiChiHA KaHIai na Oip
TYpZie ocep eTKeH OapiblK ajamaapiblH YJIeciH MOWbIHIAY Ka)KeT, aTall aWTKaHAa, Makajana 3epTTey XKyprisy
Ke3iH/1e MaHBI3/IbI OOJIFaH )KyMbICTapFa CliITeMeliep YChIHBUTYBI KepeK. Kocaaksl aBTopiiapAbIH apachlHa 3epTTey- Ie
KaTbICTIaFaH aJaMIapibsl KepceTy OoIMaibl.

Erep xymbIcTa Kate TalOblIca, peakTOpra Te3 apaja xabapiay Kepek >KoHe Oipre Ty3eTy Typasbl MIenliM
KaOBUIIay KEepek.

Komxkaz6ans! xxapusiiayaaH 6ac TapTy Typabl MISIIiM PeleH3eHTTEP IiH YCHHBIMIAPhIHA COMKEC PelaKIIUsITBIK
aJIKa OTBIPBICBHIHIA KaObUIIaHAABl. PelakuusuiblK aKaHbIH LICIIIMIMEH JKapHsulayFa YCHIHBUIMaraH Makajla Kaira
Kapayra KaObuiaHOaitnel. XKapusnaynan Oac tapry Typasibl xabapiaMa aBTOpFa 3JEKTPOHIBIK IOINTA apKbLIbI
Kibepimemi.

Pemakumsanblk anka MakalaHbl JKapusulayFa kiOepy Typassl memiM KaOblIgaraHHaH KeHiH penakius Oy
Typalibl aBTOpFa xabapaii/ibl )KoHE )Kapusiiay Mep3iMiH KepceTei.
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ITHKA HAYYHBIX My auKanmii

Penakunonnas xoserus xypHana «['eorpadust u BOIHBIC pecypchDy NPHUACPKUBACTCS NMPUHATBHIX MEXKIY-
HapOAHBIM COOOLIECTBOM NPHHIMIIOB ITyOJIMKAMOHHON 3THKH, a TAKXKE YYUTHIBAET LICHHBIA ONBIT aBTOPUTETHBIX
MEX[yHapOIHBIX KYPHAJIOB U U3/1ATEIbCTB.

Bo wusbexxanme HenOOpPOCOBECTHON NPAKTUKM B IyOIMKAIMOHHOW IEATENbHOCTH (IUIaruatr, HM3JI0KEHHe
HEJIOCTOBEPHBIX CBEJCHHUW W JIp.) M B LEJISIX OOecrevyeHHs BBICOKOTO KauecTBa HAay4YHbBIX MyOJMKaluWii, MpU3HAHUS
OOIIIECTBEHHOCTBIO MOJYYEHHBIX aBTOPOM HAay4HbBIX PE3YJIbTATOB KaXKABIA WIEH PEIaKLMOHHOTO COBETa, aBToOp,
PELIEH3EHT, a TaKKe YUPEXKJCHUs, YIaCTBYIOIINE B M3JATEILCKOM Ipoliecce, 00s3aHbl COONIIOAATh AITHYECKUE CTaH-
JIapThl, HOPMBI M NpaBWJIa U NPUHUMATH BCE MEPBI JJISl MPEAOTBpaleHus] ux HapymeHud. CoOnrofeHne npaBuil
STHKW Hay4YHBIX IyOJIMKanuii BCeMH YYaCTHHKaMU 3TOTO IMpOIecca CIOCOOCTBYET 0OECIIeYeHHIO MpaB aBTOPOB Ha
MHTEJJIEKTYalbHYI0 COOCTBEHHOCTb, MOBBIIICHNIO Ka4eCTBA M3/aHHUS M MCKIIOUEHHIO BO3MOXXHOCTH HENpaBoOMeEp-
HOT'O UCIIOJIE30BAHMS aBTOPCKHUX MAaTEPHAIIOB B MHTEPECaX OTIEIBHBIX JIHLI.

Bce HayuHBIE CTaTBH, IMOCTYNAIOIIME B PSIAKLHIO, HOMIEKAT 00A3aTEILHOMY IBOHHOMY CIICIIOMY PELICH3HU-
poBanmuto. Pemakmus XKypHama (OTBETCTBEHHBIN cekperaph JKypHalla) yCTaHaBIHBaeT COOTBETCTBHE CTATHH IIPO-
¢uro XKypHana, TpeOoBaHHAM K O()OPMIICHHIO M HAlpaBisieT €e Ha [IepBOe PACCMOTPEHHUE, ONpenesieT HayuyHyIo
LIEHHOCTb PYKOIIMCH ¥ Ha3HayaeT JBYX HE3aBHCHMBIX PEIIEH3EHTOB — CIICNUAINCTOB, MIMEIOIINX Hanboee OIM3Kue K
TeMe CTaThbH Hay4HbIE CHeUaNIn3aluy. PereH3upoBanue cTaTeil OCylIecTBIAeTCS WICHAMU PelaKIHOHHON KoJute-
TMH, 8 TaK)Ke MMPUTJIALICHHBIME PELEH3eHTaMU M3 JPYrHX cTpaH. Pemienne o BHIOOpE TOrO MM MHOTO pELEH3eHTa
JUIS. TIPOBENIEHHsI IKCIEePTHU3bl CTaThH NMPUHUMAET INIaBHBIA pemakTop. Cpok pereH3UpOBaHUs COCTaBisieT 2-4 He-
JIeITH, HO 110 POChOe PeIieH3eHTa OH MOXKET OBITh MPOJIJICH.

Pemakuust n penieH3eHT rapaHTUPYIOT COXpaHeHHWEe KOH(HUIAEHIMAIEHOCTH HE OITyOJIMKOBAaHHBIX MaTEepHAaJIOB.
Pemenne o myOnukanmy NpuHUMAETCsl peIakIMOHHOM Koyuterneit JXXypHana nocne peneHsupoBanus. B ciyuae He-
00XOAMMOCTH PYKOIIUCh HANPaBISIeTCs aBTOpaM Ha JOpabOTKy MO 3aMEYaHHsIM PELEH3CHTOB U PENaKTOPOB, 3aTeM
OHa MOBTOPHO peleH3upyeTcs. Pemakius ocTaBisieT 3a co0OH NMpaBO OTKIOHUTH IYOJIMKALUIO CTATBH B Clydae
HapyIIEeHUs MpaBuiI 3THKA. OTBETCTBEHHBIH pENakTOp HE JOJDKEH NOIYCKaTb K IyONHKauu WH(OPMALUIO, eCIH
MMEETCs JOCTATOYHO OCHOBAHMH I10J1araTh, YTO OHA SBJISETCS IUIATHATOM.

ABTOpBI FapaHTUPYIOT, YTO NPEACTABICHHBIE B PEIAKLMIO MaTepHalbl SBIIOTCS HOBBIMH, paHee He OIyOiHu-
KOBaHHBIMHM U OPUTHHANBHBIMUA. OHHM HECYT OTBETCTBEHHOCTH 3a JOCTOBEPHOCTH M 3HAYUMOCTb HAYYHBIX Pe3yJlb-
TaTOB, & TAKXKE COOJIOJICHNE NPUHLIUIIOB HAYYHOU STHKH, B YACTHOCTH HEJOIylIeHHe (akTOB HapyILEeHUs] HAy4HOU
oTuKH ((aOpuKalus HAyYHBIX NaHHBIX, (albCUPHUKAIMS, BEAylas K HCKaXKCHUIO HCCICIOBATEIbCKUX AHHBIX,
IUIarMaT U JIO)KHOE COaBTOPCTBO, AyOIMpPOBaHUE, IPUCBOCHUE YY)KUX PE3yIbTATOB H JIp.).

Hanpasnsist craTpio B peakIuio, aBTOPHI HOATBEPXKIAIOT, YTO JIaHHAs CTAaThs He OblIa paHee OITyOJIMKOBaHa U
He TepeaBajiach B APYroi >xypHai(bl) Kak B OpUTHHAJIE, TaK U B IIEPEBOJIE Ha JPYTHE SI3BIKU WM C IPYTHX S3BIKOB.
B mporuBHOM ciydae craThsi HEMEUICHHO BO3BpAlaeTCsi aBTOpaM C PEKOMEHAAIMel OTKJIOHUTH CTaThblo 3a
HapylleHHe aBTOPCKHUX IpaB. He momyckaercs NOCIOBHOE IUTHPOBaHHE PabOTHl APYroro aBTopa 0e3 yKa3aHHs ero
ABTOPCTBA U CCBUIOK Ha MCTOYHHK. 3aMMCTBOBaHHBIE (PparMEeHTHI WM YTBEPKICHHS JOJDKHBI OBITH O(OPMIICHBI C
00s13aTeNIbHBIM yKa3aHUEM aBTOpa W MEPBOMCTOYHHKA. Upe3MepHble 3aMMCTBOBAHMS, a TAaKXKe IUIATHAT B JIOOBIX
¢dopmax, BKIIOYas HeO(pOpPMIICHHbIE LIUTATHI, IepedpasupoBaHue, EPEBOA WM IPHCBOCHUE NPAB HAa PE3yJIbTAThI
Yy)KMX HCCICJOBAHUM, HEATUYHBI W HenpuemyieMbl. HeoOXoaMMmo mpu3HaBaTh BKJAJ BCEX JIMI, TaK WM HHaye
IIOBJIMABIIMX Ha XOJ HCCIICIOBAaHU. B YaCTHOCTH, B CTATbC JOJI’)KHBI OBITh MMPCACTAaBJICHBI CCBIJIKM Ha pa6OTI)I,
KOTOPBIC MMEJIU 3HAYCHUC TPU MPOBCACHHUU HCCIICIOBAHUA. Cpeﬂn COaBTOPOB HEAOITYCTUMO YKa3bIBaThb JIMI], HEC
y4acTBOBABLIMX B HccienoBaHuu. Eciin oOHapyxeHa ommoka B paboTe mocie mojiaun CTaThH, HEOOXO0IMMO CPOYHO
YBEJIOMHUTD PEAAKTOPa M BMECTE NMPHUHSATh PElleHne 00 UCTIPaBICHHUH.

Pemenne 06 oTkase B myOIMKaMK PYKOIMCH ITPUHUMAETCS PEIaKIIMOHHON KOJUIETHEH B COOTBETCTBHU C PEKO-
MEHJauusIMH peneH3eHToB. CTaThs, HE PEKOMEH/JIOBaHHAs PEIICHHEM PEAaKIMOHHOM KOJUIETHM K ITyOJIMKaluy, K
MOBTOPHOMY pPaccMOTpeHHUIo0 He mpuHuUMaercs. CoolmeHne o0 OTKaze B IyOJNHKAIlMHM HAIMpPaBISAETCS aBTOPY II0
3JIEKTPOHHOU NOYTE.

[ocne npunsaTus peakouierueil XypHaia peleHus o TONycKe CTaTbU K ITyONHUKAaIMU peJakuus HHHOPMUPYET
00 3TOM aBTOpa M yKa3bIBAET CPOKH ITyOIUKAIIHH.
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