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KA3AKCTAHHBIH TPAHCHIEKAPAJIBIK O3EHIEPIH
TYPAKTBI MAUJAJIAHY JAFBI O3EKTI IPOBJIEMAJIAPHI

AHHOTaNMs. OJEMETi Cy TalIBUIBIFBIHBIH Ka3ipri jKaFaaiel MeH 0oyKaMBbl skoHe OpTaibslk A3us enjepi MeH
KazaxcTtanHBIH TpaHCIIEKapablK 63eHIepAl MaiaaaHybIHBIH 63€KTi Macenenepi KapacTepsutaasl. Kasakcran ymiH
©3eKTi 00BN TaOBUIATHIH TPAHCIIEKAPAIBIK ©3CHICPAl NalJanaHyaa THIMII KOHEe TYPaKThl KeJTiciMIapTTap xacay
MOCeJIeCl TalIaHa bl

Tyiiin ce3mep: KazakcraHHBIH TpaHIIEKapalbIK ©3¢HIEPI, Cy pecypcehbl, OpTanbik A3us enaepi, KeliciM mapr-
Tap.

Tyl ¢y TammbUIBIFBIHBIH OenieH anybl XXI Facklpja ajgaM3ar ajjiblHIA TYPFaH €H ayKbIMIIbI
KayinTepAiH Oipi. bomamrakrarer 40-50 xbiina OyIJT QJIEMHIH KOl eiH/e a3bIK-TYIIKIIEH KAMTaMachi3 €Ty
YKOHE SKOJIOTHUSIIBIK KayINCi3/IiK yKaFmaibiHa ocep eTemi. JKblT caltbIH Kep OeTi XalKbIHBIH Cy PECypChIHA
JIETeH KaxeTTUTir 1%-Fa apTajibl; XaabIKThIH ©CYi, TYTHIHY CAHBIHBIH ©3TePYyi, COJ CUSIKTH 3KOHOMHKAITBIK
JlaMy epeKIIeNiKTepl bIKnan erei. bojamakrarbl OHXXBUIABIKTA CyFa JereH KaKeTTUIK aWTapibIKTai
ecemi. DKOHOMHKACHI JTAMBIN KeJe JKaTKaH eNepae Cy PecypchlHa JNETeH KaKCTTUTIK apTajbl KOHE erep
cynbl 0ackapy cajlachlHJa Iapa KoyigaHbliMaca, SO-IIbl XKbUTFAa Kapall 5 MWIIMapAKa KYbIK ajaM Cyfa
KOJI KETIMAUIIr MIeKTeysi aliMakTapaa eMip cypeai. ByriHri KyHi oleM XalKbIHBIH KapTHICHI HeMece
3,6 MHUMap ajgaM Cy TYTBIHY TallIbUIBIFBI JKBIIbIHA KeMiHae Oip alf OomaThliH aliMakTapia TYpPaJibl;
2050 xpUTFa Kapaii MyHAa sxarnainapaa 4,6-1eH 5,7 MUuHap] agamra Jeiin eMip cypeni. Ocbl yakbITKa
JICHIH Cy TacKbIHBIHAH 3apjan IIeryi MYMKIH agaMJapJblH caHbl Kasipri 1,2 Mwumuaparan 1,6 mui-
TUap/Ka AediH apThII, TUNIAHETa XalKbIHBIH maMameH 20% kypaiinsr [1].

Fanermpapnaes momiMmeri Oofibramma, 1990 skpurman Oepi agaM OpeKETIHIH HOTHXKECIHAE ITyHUE
JKY3iH/Ie TaOUFU CyJIbI-0aTHIaKThl aKanTapabiH 63-TeH 71%-Fa neiiin xolbutrad. Byridri kyHi opMaHaap
epiH mamameH 30%-1a cakTanras, Oipak OpMaH alKalTapbIHBIH YIITEH eKici ierpajanusra YIIbIparaH,
aJl QNIeMIK TOTBIPAK PeCcypCTapBIHBIH, aTal alTKaHAa aybUIIapyallbUIbIK KepJepiHiH KarJaibl Hamap
HEMece oTe Hamap Jern OarajiaHa/bl XKoHe Halapianyra OcitiM. CyperTe ®KeprulikTi xkepaeri ¢y mpooiie-
MAacChIH IIIEIIy MaKCaThIH/A JKOHE JKEPriTiKTi aFbIHFa 0achIMBIK TaHBITY KKETTUIIr Typajbl jKacalaFaH
cuenapui (1-cyper).
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1-cypeT — ©3eH arbIHBIHBIH PECYpCTapbliH 03erepTy/IiH O0ommKaMabl cueHapuiti [1]

Ocwl mpobOnemanan Opranblk Asusi na 1ieT Kaiamaiael. Cy TamnmibUIBIFBIHBIH apTYhI, KapPKbIHJIBI
SKOHOMUKAJIBIK OEJCeHIUTK, KIMMATThIH ©3Tepyi JXoHE XaJblK CaHBIHBIH ©cyi eljep apachIHIaFbl
TYPAKCHI3 QICYMETTIK-DKOHOMHUKAJIBIK MOceJIeiep MEH IIUeNICHICTepre aibIl Kelyl MyMKiH. Kazakcran
JKaFaiibIHIa OHBIH TPAHCIICKAPAIBIK ©3CHCP/IIH MIETIHIEe OPHAACYHI J)KOHE 63 ayMarblHa KepUIiiepIeH
KEJIETIH Cy aFbIHBIH TOJBIKTall OaKpUIall alMaWTBIHABIFBI ONaH opi KubIHAaTanwl. "Kazakcran — 2050"
CrpaTtermsacelHIa ic KUMBUIIAPABIH HeTi3ri keseHmepin 2020-kpurFa Kapald aybl3 CyYMEH >KaOIbIKTay
npobieMaceH memry, 2040-xpUTFa Kapail aybul MIapyallbUIbIFBIHIA XKepai cyapy, ain 2050-kputFa Kapai
IapyalIbUIBIKTEIH OapiblK cajajlapblHla CYMEH KaMTaMmachl3 €Ty Macelelepi TyOereimi menrinye
KP-mp1H ['eorpadums skoHE Cy Kayilci3miri MHCTUTYTHIHA KeH ayKBIMABI 3epTTEyJIep JKYPTizy KaKeTTiri
JKYKTEII.

3eprreynep jkayaObl OolibiHINa, Ka3zakcraHmarbl ajifalll peT IIapyallbUIBIK KbI3METIICH Oy3bLIFaH
TaOWFU aFbIHHBIH XOHE TYPMBICTBHIK aFbIHHBIH JKaHAPTBUIATHIH CYy pecypcTapbiHa O0ara Oepinmi. Kemxkbur-
IIBIK 3EPTTEYJCPIiH MONIMETIHIINE ENMI3IIH OPTAIBIK, CONTYCTIK, XOHE OHTYCTIK ailMaKTapbhlH CYMCH
KaMTaMachl3 €TiyiH apTTeIpy YiIiH EpTic e3eHi arbIHBIHBIH Oip OIriH TackMaijay YIIiH TpaHIIeKa-
paNIBIK ©3[ITiHeH araThlH apHa XOJbl alKbpIHAANABl. ApHa KazakcTaHHBIH CyMeH KaMmTaMachl3 €TYIIiH
Oipereii XyWeciH KaJbIITACTHIPYyFa Heri3 Ooyla ajmampl. ApHa VINiH KOCBIMINA Cy KOJIEMiH aiy YIIiH
xoraprel Katyn OarbIThl OoiibiHINa Peceli e3eHzepi arbIHBIHBIH Oip OeJiriH e3apa THIMAI Malpanany
MYMKIHZIr1 YCHIHBUTFaH. PecnyOnukaHblH OaccelHAIK TaOMFU-LIApYalIbUIBIK KYHElepiH CyMeH KamTa-
Mace3 eryaiH 2020-2030 sxpuimapra apHaiFaH JKOCIApiapbl CyIbl MalalaHyIbl NaMBITYIbIH: CYIBI
YHEMJICHTIH, MHEPLHUSIIBIK dKOHE HHHOBALUSJIBIK YIII HYCKACHI YCHIHBLIIBI.

Kazipri tagma emimiznin Kayinciznik Kenecinin skone "Jlamy crpateruscei-2050" mrenrimine cait
reorpaduss WHCTUTYTHI CepiKTecTepiMeH Oipre 2 ipi FBUIBIMH-TEXHUKAIBIK k00aHbl — "Kazakcran
PecrryOnukacwiHBIH Cy Kayincizmiri: "Ka3zakCTaHHBIH Cy pecypcTapbl >KOHE OJjapIbl Maimamany" reo-
aKnapaTThIK XKyiieci sxoHe "Kazakctan PecnyOnnKkachlHBIH Cy KayilCi3airi — TyYpakThl CyMEH KaMTaMachl3
eTy cTpareruschl" a3ipneyne [2].

I'eorpaduss MHCTHTYTHIHBIH MaMaHAApbl TPaHCIICKAPAIBIK OacceHHIEpAiH TOMEHTI aFbICHIHIAAFHI
reorpaUsIIBIK JKaFIaiIbIH KOJAHChI3bIFbIHA OaillaHbICThI koHe KeiTalimeHn, PeceliMen sxoHe OpTaiibik
A3ust enniepiMeH cy Oeily XOHIHIETI MEMJICKETapalbIK KemiciMIep/ i OonMaybiHa OainaHbicThl Kazak-
CTaH YIIiH KepIli MeMJIEKEeTTepIiH ayMaFrblHAH ©3€H arbIHBIH a3aiTy Kaylli e3eKTi gen caHansl. lllapya-
IIBUTBIK KBI3MET ece0iHeH ©3€H aFbIHBIHBIH PecypcTaphl )KbuTbIHA 23,7 Tekme kM-Te Hemece 20%-Fa, OHBIH
ilIiHAe TpaHCIIEKapanblK arblH-15,9 Tekmie KM-re, ®KEepriikTi arbiH-7,9 Tekme kMm-re asaiiasl. lllapya-
IIBUTBIK KBI3METTIH KYIITI acepi Apan-Ceipaapus cy ImapyambUibiFbl OacceiiHiHme Oalikanmbl, OHJa aFbIH
47%-ra azaiingsr (2-cyper) [3].
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2-cypet — KP e3¢H arbIHBIHBIH pecypCcTapbIHbIH Ka3ipri skaraaiisr [3]

KP ¥FA akanemuri, npodeccop Axmerkanun Mezaey FaJabIMHBIH MajimaeMmeci OolibiHIma, OpTaibik
A3Busiarpl Cy TaNIIBUTBIFBI MOCENIECi XalblK CaHBIHBIH ©CyiHe OaimaHbpICThl IueneHice Tycedi. Kazipri
yakpITTa aitmakra 100-120 mummnoH agam typaasl, ax 2050 xkeimFa Kapaid Oy kepcetkinr 150 MAyUTHOHFA
JIeHiH 6Cyl MYMKIH.

Cy pecypCcTapblHBIH TaNIIBUIBIFBl JKaFMalbIHIA Ccy Kayirnci3nmirin Kaszakcran pecryOmuKaHBIH
VITTHIK KayilCi3miriHIH MaHBI3AB O6JKTEepiHiH Oipi peTiHae KapacThpy KakeT. by Mmacene coHay
2003 KbUTHI TAJTKBUIAHIBI XKOHE OJI ©3CKTUNIrH KoFantnaiael. Kasakcran PecyOnukaceiabi ['eorpadust
UHCTUTYTHl «OpTaislk Asusmarsl cy TammbUibiFbl: XXI Facelp Maceneci» MeMieKeTapaniblK FbUIBIMHU-
TEXHHUKAJBIK Oar/apiaMaHbl JKy3ere achlpyra OainaHbICTHI OastHmama oa3ipieyae. OHBIH MakcaTbl —
Opranbik A3usl eNfepiHiH cy MoceseciH MIeNIyAeri JoCTacThIKTh HbiraiTy. Cy Kayinci3Iiri crparerus-
CBIMEH KYMBIC icTey meHOepinae ['eorpadus MHCTUTYTHI kKaHBIHAH AYyBUI HIApYaIIbUIBIFBl MHHUCTPIIIT
KOJIJIAybIMEH XaJIBIKApaNbIK CyAbl Oarajay OpTajbiFbl amibuinbl, KazakcTaHHBIH OWiK Tayibl aliMakra-
PBIHIAFBI Kap-My3 PECYPCTaphIHBIH KOJIEMiH 3€PTTCYMEH aWHANBICATHIH eiMI3NeTi JKaJIFbI3 TIISITHOJIO-
THSUTBIK 3epTXaHa XKyMbIC icTerai. Ka3akcTaHHBIH Cy pecypcTapbiH OacKkapy o0alapbiH Ky3ere achipya
TaOWFU IIENNMIEp/li KaHIIAIBIKTE OeJICeH I MaijanaHa ajaThIHABIFBI KONTereH QakTtopiiapra Oaiina-
HBICTBL. OCHI TYpPFBIZIa TPAHC MIEKAPaIBIK ©3CHACPI TYPAKTHI, THIMAI KOJIMaHyIaFbl KelliciM ImapTrap —
Kazakcrannmarbl Cy TaIIBUIBIFBI MPOOJEMachlH IIEIIyre Cy pecypcTapblH ayMakThIK Kalta Oey,
TpaHCIIeKapalblK KaHal KYpBUIBICHI MYMKiHIIK Oepeni. I'eorpadus xoHe cy Kayimci3Oiri MHCTUTYTHI
J3ipyieTeH Cy Kayilci3miri TyXKbIpeiMaamMachiHAa KaszakcTaHmarbl Cy TaNIIBUIBIFBIH JKOK KOJJIAPHI
KapacThIpBUTAIbI, OyI1 013711 JkaHa TOCUTAEpi i37eyre, emiH Cy pecypcTapbiH 6ackapynbH 2050 xbimra
JOEeHWiHrl y3aK Mep3iMIi MeMJIeKeTTiK OarmapiaMachlH a3ipiaeyre MoxOypreni. KazakcTaHHbIH e3eH
arpIHBIHBIH €H YJIKeH KeneMi EpTic TaOWFu-IIapyambUiblK JKYHECiHAe KaublnTacansl (JKaNIbl pecypc-
TapabiH 33%-bI JKoHE KepriikTi pecypcrapasiH 45%-b1). Hypa-Capsicy, Ecin xone ToOwun-Topraiina
©3€H aFBIHBIHBIH 6%-71aH a3bl KAJIBINTACAAb], ajl Cy a3 >KbUIAAphI OJI opTalia aeHreinen mamamed 10 ece
a3 Oongpl.

Iprenec memumekerrepain (KXP, ©36ekcran, Kpipreiscran) aymarsiHan EpticTid, Hemece Coip-
napusiabig, Iy, TamacTblH TpaHCIIEKapalblK aFbIHBIHBIH KYTUIETIH KbICKapyblHA OaiilaHBICTHI pec-
nyOinka OOMBIHINIA aFbIHHBIH OipKenki OeniHOeyl yirasaTeiH Oonaapl [4]. EmiMmi3aiH cy TammbuIbIFBl O6ap
aynaHAapsl YIIH aleyerTi MoHop-OacceliH Epric OacceifHiH kependi, oHAa peciyOiIMKaHBIH KaHAPTHI-
JIATBIH CY PECypCTapBIHBIH KapTHIChIHA JeHiH Kaisiracansl. Kazipri yakeirra Eprictin Peceiire Tpanc-
HIeKapaiblK aFbIHbI KazakcTan ayMarbIH/a KaJlbITACATHIH aFbIHHBIH KOIT OOJIriH Kypanibl.

— § —
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Kazakcranubiy KeB3bIFYIIbUTBIFEI EpTic COC KacKaIbIHBIH 3JICKTP YHEPTHACHIH OHAIPYIH YIIFAWTy,
COHJIali-aKk KeMe KaThIHACBHI JKaF[JailiapblH JKaKcapTy J>KoHe jkalblTMaHbl cynaHabelpy. Pecetinig Cy
CrpareruscslHAa XalbIKapaiblK TYIIEI Cy HapbIFbIHA HIBIFY KapacThIPhUTFaH. EypasusulblK MHTErparus
UesIapblH  JaMbITy MakcaThiHaa Kaszakcran aymarbl Pecell e3eHnepi arbIHBIHBIH ChIpaapus MeH
Amynapusi OacceliHaepiHe TpaH3UTI YIIiH MaiiAaidaHbUTybl MyMKiH. OOb ©3€Hi aFbIHBIHBIH Oip OeiriH
TachIMaJIIayABIH ©H KOIT 3epTTEITeH HYCKACHl — OTKeH FachIpablH 70-kpurmapeiaga "Coro3BOAPOCKT"
WHCTUTYTHI o3ipnereH Topraii cy amaObl apkbuibl CiOip-OpTanblk A3Hs KaHAIBIHBIH )00achkl Heri3 0oi-
Il [5].

Onemze KypZeli, COHBIH ilIHAe TaOUFU KyHelep/li UMUTAIUSIBIK MOJIENb/Iey KeHiHeH KOJIaHbI-
nmanel. Bynm opTypii CBIPTKBI ocepiepieri HaKThl OOBEKTIIEPIiH YaKbIT OOWBIHINA OPEKETiH MMHUTAIIH-
JIANTBIH MaTEMATUKAIBIK MOJICIIBJICPMEH €CENTey SKCIICPUMEHTTEPIHIH 9JIiCI.

l'eorpadms xoHe cy Kayincizniri nHcTUTyThIHAA 2050 *)bUTFa Aeiiinri kezeHre KP ¥urreik Cy ma-
pyambuIBIFBl KemeHiH CTpaTernsuIblK JKOCIIapiiay YIIiH IMIemiMaep KaObUIaayasl KOIIAYIbIH TH(PIBIK
MOJIEI KYPBUIIBI.

MamaHnapablH aWTybBIHINE, 93IpJCHIEH MOJENb TpaHCIIeKapalblK Oaccerinaepae KaszakcTaHHBIH
MeMJIEKEeTapallblK Ccy 06y, eJiH Cy MapyallbUIbIFel HHQPAKYPBUIBIMBIH KalTa jKaHapTy, SKOHOMHKA
cayanapblH/Ia Cy/bl Naki1agany, OHBIH IIIH/IE CyapMaibl ErHIIUTIK JXKOHE CY 00BEKTUIePIHIH SKOIOTHSIIBIK
(YHKUMSUIApBIH CaKTay calachlHAa KaObUIAaHATHIH LICMIiMIEp/l Heri3ney YUIiH naiJanaHbuTybl MYMKiH.
Opranslk A3us enfepinie OapibIK ipi e3eHAep TpaHCIIEKapalbIK OONBIN TaOBUIAABI. Ocipece Kypaemi
xKargaii ©30exkctaH MeH TypikKMEHCTaHFa TOH, OJIAPABIH JKaHAPTBUIATBIH Cy pecypcTapblHBIH 90%-b1
ceIpTTaH Kenendi [6-10]. Ocbiran OaitnmanbicThl Kazakcran fa cy Toyeni e 00l TaObLIaabl, COHABIKTAH
TpaHCIIeKapabIK 63eHAEepAl MalianaHyJaFbl TYPaKTBUIBIK MPO0IeMackl 0i3 YIIIiH aca KaKeT.

Kazakcram meH OpTanblk A3WsSOarbkl Cy pecypcTapbIMEH IpoOrieMaliap opTYpii Tocuraep MeH
OacraManap apKpUIbl HIemIiayi MyMKiH. OJ YIIIH TeMEHHAErield YCBHIHBICTAp JKacalMbI3: cyobl muimoi
backapy: cynpl Oackapylarbl pedopmanap, COHBIH IIIiHAC CyIbl NaiijagaHyibl KaTaH Oakpuiay, Cy
KYKBIKTapblH OaKpUIay JKOHE CaKTay JKOHE CYyJbI-0aTIaKkThl JKepJepii KOpFay; UH@PaAKYpblLiblMObIK
uHBecmuyuAnap: Cynbl )KAHAY, CaKTay, Ta3apTy JKOHE TapaTy YVIIiH jXaHa WHPPAKYpBUIBIM Cally >KoHE
KOJIIAHBICTaFbl HMH(QPAKYPBUIBIMABL KAHAPTY; XATbIKAPAILIK bIHMLIMAKMACMBIK: Cy PECypCTapblH
OackapyablH OiplleCKeH CTpaTeTHsJIapbhlH d3ipiey jKoHEe JKy3ere achlpy VIINIH e3eH OaccedHaepi HeH-
TeHiHJeT1 KopIi elaepMeH BIHTHIMAKTACTBIK; IKOIOSUSIbIK Oa2anday JicoHe MYpakmsl Naudaiany: cy
pecypcTapbelH MainanaHyblH SKOJOTHSIBIK TYPaKThl SJICTEpiH KOJNJaHy, COHAal-aK Cy Ke3lepiMeH
0ailIaHBICTBI PKOKYHETEepIi caKkTay.
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PACYETBI BJIEKOMBIX HAHOCOB C YYETOM
HAWBOJIBIINX PACXOJIOB B3BEHIEHHbIX HAHOCOB
(HA TIPUMEPE PEK BOJIbIIOI'O KABKA3A ASEPBAUJIZKAHA)

AHHOTanMsl. AHAIN3UPYIOTCSI CTOK BJIEKOMBIX HAHOCOB M WX OTHOIIEHMS K HAaWOOJIBIINM pacxojaM B3Be-
IICHHBIX HAHOCOB. [I3yuyeHue BIeKOMBIX HAHOCOB B TOPHBIX 001acTsAX HpecTaBisieT co0oil Oosee TpynHYyO 3a1ady,
4YeM B paBHHHHBIX. Kpome Toro, ciabas ruaposoruueckas M3y4eHHOCTh TOPHBIX OOJacTei, a TakKe HelocTa-
TOYHOCTh HAOJIIOJICHUH HaJ| pacxoiaMH BJIEKOMBIX HAaHOCOB Ha MaJbIX peKax HE II03BOJIIIOT B IIOJIHOH Mepe
MPOCJIEUTH 3a BICKOMBIMH HAHOCAMH, II03TOMY M3Y4YEHHE U pacdeT BIEKOMBIX HAHOCOB UMEIOT OOJIbIIIOE HAYYHOE U
npakTHyeckoe 3HadeHue. [lepexaTbiBaonyecst YacTUIBI B HAMOOJIBIINX PacXo/1aX B3BELIEHHBIX HAHOCOB OTHOCSTCS
K BJIEKOMBIM, OCOOCHHO MPH MX IBIDKCHUH BO BPEMsI CEJIEBBIX ITOTOKOB. BBIABICHO, UTO CTOK BIEKOMBIX HAaHOCOB
MMEET COPTHPOBOYHBIN XapakTep B KOHYCE BHIHOCA T10 3aKOHY DpH.

Ki1roueBble €jI0Ba: CTOK HaHOCOB, B3BELICHHBIC HAHOCHI, BICKOMBIC HAHOCHI, PAaCXOJl B3BELICHHBIX HAHOCOB,
JIMBHEBBIE OCAKH.

BBenenune. B ycrnoBusax orpaHWYEHHBIX BOJHBIX pecypcoB AsepOaiimkaHckoi PecryOnmukm ux pa-
[MOHAJBHOE MCIIOJIb30BaHUE TPEOYET BCECTOPOHHETO aHAIN3a (DOPMUPOBAHUS CTOKA BOJIbI U HAHOCOB.

W3ydyeHne BIEKOMBIX HAHOCOB B TOPHBIX 00JACTSAX TMpeACTaBiseT co0oil Oojiee CIOXKHYIO 3ajady,
4eM B paBHUHHBIX. C OTCYTCTBHEM TOUYHBIX U3MEPHUTEIHHBIX NMPHUOOPOB MCCIEAOBAHUE BIEKOMBIX HaHO-
coB 3atpyansercs. Kpome Toro, ciabas ruaposiorndeckasl M3ydeHHOCTh TOPHBIX 00JacTel, a Takke He-
JIOCTATOYHOCTh HAOJIOJICHUI HaJ pacxXolaMu BIICKOMBIX HAHOCOB Ha MAJBIX PeKax HE MO3BOJSIOT B
MTOJTHOW Mepe MPOCIIEANTH 33 BIEKOMBIMU HAHOCAMU.

Pemienre MHOTOYHCIICHHBIX TPAKTUYECKUX 3a7ad, CBSI3aHHBIX C IPOSKTHPOBAHUEM THAPOTEXHU-
YECKUX COOPYKEHHUI Ha pekax (0OCOOCHHO CE30HHBIX COOPYKEHUH), TpeOyeT HAIMYHS JAHHBIX BICKOMBIX
HAHOCOB B COCTaBe OOIIETO CTOKA HAHOCOB.

K Hacrosmemy BpeMeHH TpOBEICHHBIE MUCCIIEAOBATEISIMA PACUETHl BIEKOMBIX HAHOCOB HE JTUIICHBI
OTpeIeNICHHON yclnoBHOCTH. HaMu Oblia clienaHa MOMBITKA PAcYeTOB BIESKOMBIX HAHOCOB IO COOTHO-
IICHUIO WX ¢ HAaNOOJBIIMMH PacXoJlaMH B3BEIICHHBIX HAHOCOB. B mocnemaHne Toapl Takoe COOTHOIICHHE
MIpEICTaBIIACT OONBIION MHTEPEC B CBSI3U C BIUSHUEM TTI00aTHHOTO TOTEIUICHUS KIIMMAaTa.

Xots mo 2000 rox OBUTH OpPraHW30BaHBI CTAllMOHAPHBIE HAOMIONEHWS HAJ CTOKOM B3BEIICHHBIX
HAHOCOB pek Azepbaiimkanckol Pecriy0nuky, 0fHaKO C TOTO XK€ roJia IPEeKPaTHIIUCh 3TU HAOIIOICHHUS 110
HEW3BECTHBIM TMPHUYMHAM CiIyx00ii ['mapomereoponornn npu MUHHCTEPCTBE 3KOJOTHH M TIPUPOTHBIX
pecypcoB.

B 3aBucHUMOCTH OT CKOPOCTH MOTOKAa PEKU OJHA U Ta K€ YacCTHUIA B HEM MOXKET HAaXOJUTHCSA TO BO
B3BEIIEHHOM, TO BO BIIEKOMOM COCTOSHHH. l[lepekaThIBaromiyiecs YacTHIBI B HAHUOONBIINX pacxojaax
B3BEIIEHHBIX HAHOCOB OTHOCATCS K BIIEKOMBIM, OCOOCHHO TPH WX JBIKEHHH BO BPEMSI CEJIEBBIX ITOTOKOB.
TpymHOCTRIO pacueTa BJICKOMBIX HAHOCOB SIBIISIETCS OTCYTCTBHE TOYHOTO MpHOOpa sl U3MEpPEHUs
pacxo/ioB BIEKOMBIX HaHOCOB. HecMOTpst Ha TO, YTO M3y4YeHHE CTOKA B3BEIIEHHBIX HAHOCOB CO CTOKOM
BOJIBI UMEET IOYTH JOCTAaTOYHOE pEeIIeHHe, HO MOJPOOHOTO HCCIEAOBAaHUS CTOKAa BIEKOMBIX HAaHOCOB
MoKa HE HMeeTCA. BJeKoMble HAHOCHI B OCHOBHOM IOSIBISIIOTCS B ABWKCHHUH TPSI3€KAMEHHBIX U
BOJJOKAMEHHBIX CEJICH.

Y CIIOBHOCTE pa3lieNieHnsl CTOKa HAHOCOB Ha B3BEIICHHBIE U BIEKOMBIE 3aBUCUT OT CKOPOCTHU TIOTOKA
110 3aKOHY DpH
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W=Av°, (1)

rae W nn d’y npeacrasisier co60ii Bec Tela IIOTOKa; U — IPUPOLHAST CKOPOCTh MIOTOKA; A —KOd(pGUIHEHT
MIPOMOPIIHOHATBHOCTH.

W3 ypaBHEHHUs cieayer, 4TO BeC BIEKOMBIX YAaCTHIl MPOMOPIMOHAIEH IIECTOW CTENEHH CKOPOCTH
nmotoka. Ecinu ckopocTh MOTOKa paBHUHHOTO M TOPHOTO XapakTepa MPUMEM B OTHOIICHWH 1:5, TO Bec
nepeMerneHHbIX dactur oymer 1:5°, T.e. 15 625 pa3s. U3 3Toro SICHO, 9TO Ha PABHUHHBEIX PEKax mepe-
MEIlIeHHe HAaHOCOB B MPHUJOHHOM CJIO€ COCTOMT U3 NECKA Pa3INYHOM KPYyMHOCTH, a TOPHBIE PEKH NPH
CEJIEBBIX MMOTOKAaX MEPEHOCAT MECOK, TPaBHi, TalbKy, KPYITHbIE KaMHU M BaJyHBI Jaxke 1o Becy 20 T. B
HCCIIeMyEeMON TEepPPUTOPHHM TaKWe BaJIyHB HaOmofannch Ha pekax Kummaai, Ilwagaii, Kypmbixgaid,
Myxaxuaii, Tanadaii, benexanuaii u ap. Ha HUX 0TME4aroTCs IpsA3€EBbIe, IPSI3EKAMEHHBIE U BOJOKAMEHHBIE
cemu. C aToi TOYKHM 3peHUs AsepOaiimkan sBnsercs poanHou ceneit [1]. BogokameHHbIe M Tpsizeka-
MEHHbIE CelId B OCHOBHOM BcTpeuaroTcsi B Tanauae, Myxaxuae, benexanuae, [llunyae u Kumryae. Takue
cenu Obun Katactpoduaeckumu B 1963-1964 ronax B Tamauae u Myxaxuaae [2].

OTinyne CTOKa B3BELIECHHBIX HAHOCOB OT BJIEKOMBIX B TOM, YTO IIOBBIMIAETCS KadecTBO €CTECT-
BEHHBIX MHHEPAILHBIX YJOOPEHUH MOYB CEIHCKOTO XO3sIiICTBa B KOHYCaX BBIHOCA, a TAKXKe OH SIBIICTCS
XOPOIITUM CTPOUTEIIEHOM MaTePHaIOM.

Lenb u3yueHHs CTOKa BJICKOMBIX HAHOCOB — BBISBICHUE Pa3IM4YMil PErHOHATIBHON crenmuduku, a
Tak)Ke 3aKOHOMEPHOCTEH WX JIBUKCHUS.

MeToansl U MaTepuadbl. METOIMKOW HUCCICAOBAHHUNA SBISCTCS OOHApy»XEHHE, Ha OCHOBE CTAIlHO-
HAPHBIX JIaHHBIX, HAUOOJBIINX PACXOJIOB B3BEIICHHBIX HAHOCOB, IPOM3BOIUMBIX ITOCPEICTBOM PacyeTOB
BIIEKOMBIX HaHOCOB. Hamu mpoaHanm3upoBasbl crainoHapHbeie naHHble Mo 2000 rog croka HanOOIBIINX
pacxoZoB B3BEIICHHBIX HAaHOCOB peK azepOaimkaHckod yactu bombmoro Kaskasa. Ilpuuunoii siBisiet-
cs 1o, uto B 2000 romy mpekpaiieHo u3MepeHHe CTOKOB HAaHOCOB | MAPOMETEeOpOTOTHYEeCKON CIyKO0H
npu MMUHHCTEPCTBE SKOJIOTMH M TPUPOIHBIX pecypcoB Azepbaimkanckoit PecmyOmmku. Ilostomy
BOTIPOCHI TIOJTHOTO OCBEIICHWS CTOKa HAHOCOB pPEK, B TOM YHCJE BIEKOMBIX HAHOCOB OCTAIOTCS HE
pemeHHBIMA. OJHAKO /ISl pacdeTa BIEKOMBIX HAHOCOB HAMH WCTIOIB30BAIUCH SKCIICAUIIMOHHbBIE TaHHBIE
2003-2005 romoB, a TakKe HIPOBEICHHOIO THAPOJOTHYECKOro MoHuTopuHra B 2021-2022 ropax.
W3BecTHO, 4TO XapakTep ABHKEHHUS BIEKOMBIX HAaHOCOB B pycjie PeKH OOYCIOBIMBAETCS B OCHOBHOM HX
KPYMHOCTBIO M BETHYMHOM CcKopocTH TedeHHs. OJIHAKO B YCIOBHAX TOPHBIX PEK YacTO BO3HUKAET
COBMECTHOE JIBH)KEHHE OIIPENIETICHHOTO CJIOS OTIIOKEHHH B pycie. /s ycTaHOBIEHHS CIIOsl OTIIOXKEHUM B
pycie HaMH TPOBEACHO HUBEIMPOBAHHWE 10 W TIOCIE MPOXOXACHHUS celsl. 3aTeM HM3MEpPEeHBI PacXObl
BIIEKOMBIX HAaHOCOB B JeTHHe mepuonbl 1992, 2003, 2005 u 2022 rr. B BomocOopax pek Tamadai,
Kypmyxuaii, BenBenwuaii Ha HuX XapakTepHbIX ydacTkax. [lns ymaBmuBaHMS BIEKOMBIX HAHOCOB
npuMeHsiicst cetdarslii Oaromerp. C menpto obecriedueHHss HEOOXOAWMOW TOYHOCTH H3MEPEHUi
ompesenieHa BBIZEpXKKa OaromeTrpa mMoJ BOAOH. V3MEHUMBOCTH YJIOBJICHHBIX HAaHOCOB MHHHMAaJbHAs.
Bhiepkka GaTroMeTpa MpoAOJKUTeNbHOCThIO 0,25 MuH. DT M3MepeHMs NOKAa3ai, YTO JydIIuii
pe3ynbTaT TMOJNYYeH TpPHU BBIIEPKKE B OAHY MHHYTY W Oombmie. [IpM MEHBIIMX YKIOHaX BBIIEPKKY
OaromeTpa clemyeT yBENWYUTh Ha Ooniee 5 MuH. JlaHHBIE W3MEpEHUS MOATBEPIKIAIOT TECHYIO CBSI3b
MEXly I3MEHEHUSIMHU PacX0J0B BIEKOMBIX HAHOCOB M BOJIBI.

Pe3ysabTaThl M HX 00cy:kaenue. B 1a00paTOpHBIX YCIOBHAX MEXAaHH3M JABHKCHHUSI BICKOMBIX
HAHOCOB OB M3YYEH psAoM HccienoBateneit [3, 4, 5] u ap. Ouu pa3paboTtanu sMnupuyeckue GpopMmyIast
JUTSL TIPUJIOHHOTO cJog moToka. OJHAKO WX MPHUKIATHOE HCIONB30BAHHE B JIPYTHMX MECTHBIX YCIOBHAX
TOPHBIX PpEK BBI3BIBACT 3HAUMTENFHBIE TPYJHOCTH W3-32 pPErHOHANBHBIX pa3nuuuil. [lpoBeneHHBIE
WCCIICJIOBaHUS TOKA3hIBAIOT CYIIHOCTH Pa3HOOOpa3wii JBIKEHHH BJIEKOMBIX HAaHOCOB. Pa3paboTaHHbBIE
(hopMyITBI UMEIOT MPEUMYIIECTBO MPU CIIOKOWHOM THIPOJOTHYECKOM PEKHUME PEK W HE MOTYT OBITh
MPUMEHEHB! Uil peK C TEYEHHEM, CONPOBOXKIAIOUIMMCS MAaBOJKAMHU U CENEeBBIMM NMOTOKaMH. CremyeT
OTMETUTh, YTO IS BBISBICHUS YETKOW TPaHUIBI MEXAY CTOKOM B3BELIEHHBIX M BIEKOMBIX HAaHOCOB
TpeOYIOTCS COBEpIICHHO pa3Hble MOAXOIBl C Pa3HOOOPa3HBIMU THUAPOJIOTHYECKHMH OCOOCHHOCTSIMH
MABOJKOB M CEJNEBBIX MOTOKOB. Pa3paboTaHHas yKa3aHHBIMH aBTOpaMH 3MIHpHUEcKas (GopMmyna it
YCTaHOBJICHHS pacxo/ia BIEKOMBIX HAHOCOB, HECOMHEHHO, [aeT OIpPENeICHHOE TIPEACTaBICHUE O
MEXaHH3ME WX JIBIKEHHsSI B CENEeBBIX MOToKaX. OJHAKO B CEJIEBBIX MOTOKAaX HE W3MEPSIOTCS CEKYHIHbBIE
pacxofpl U BIEKOMBIX HAHOCOB HM3-3a OTCYTCTBHS U3MEPUTEIBHBIX TIPUOOPOB.
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[MosTomy psix uccnenoBaTeneil Ui pacueTa BISKOMBIX HAHOCOB MIPUMEHSIOT UX OTHOIIEHHE K CTOKY
B3BEIICHHBIX HAaHOCOB. C 3TOW MENbI0 COOTHOIIEHHE CTOKA BIEKOMBIX W B3BEIICHHBIX HAHOCOB pac-
CMaTpUBaJIOCh B paboTax ydeHBIX. /i mpHONMKeHHON OIEHKH CTOKa BIEKOMBIX HAHOCOB Pa3INIHBIE
WCCIIeIOBATENIN TPEAJIaraloT MPUHATH BEIMYMHY YKA3aHHOTO COOTHOIICHHS B CICIYIOUIMX IPOIOPIIHSX.
Oco0ast KOHKPETHOCTh 3THX COOTHOIICHUH uMeeTcs B padorax [6] — 19,1%, [7] — 15-23%, [8] — 15-100%,
[9] — 37-71%, cpennue (51%), [10, 11] — 20%, [12] — 13,8%, [13, 14] — 10-20%, [15] — 30%, [16, 17] —
10-100%, [18] — 9%, [19] — 15-30%, [20] — 10% u np. B yka3zaHHBIX pabOTax MPUHATHIE COOTHOIICHHUS
NPUMEHSIOTCS. 7Sl ONpeseieHus] o0beMa CTOKa BIeKOMBIX HaHocoB. Ilo mHenuio Kiomosa, Bompoc o
COOTHOIICHHH KOJHYECTBA BIICKOMBIX M B3BEIICHHBIX HAHOCOB BO3HWKAET MPU HEOOXOAMMOCTH Oolee
MIOJTHOTO y4YeTa BCEX MPOTyKTOB IMMOBEPXHOCTHOTO CMBIBA, TIEPEHOCHMBIX PEYHBIM CTOKOM.

OTHOILICHHS BJIEKOMBIX HAHOCOB K B3BEIICHHBIM B CEIISIX OOBSACHIIOTCA PE3KUMH KOJICOaHUSIMU OT
o0bruHOTO pekuMa. llosBieHMe waew OIpeneneHrs COOTHOIICHWH HOPM CTOKa BIIEKOMBIX HAHOCOB
00yCIIOBIIEHO OTCYTCTBHEM JOCTATOYHBIX JaHHBIX N3MEPEHHH PacXo/a BIEKOMBIX HAHOCOB.

B ornmume OT cToka B3BEHICHHBIX HAHOCOB JIBM)KEHHE M 3aKOHOMEPHOCTH BJIEKOMBIX HAHOCOB HE
MOJYYHIIM 10 CHX IOp MOJHOTO OCBEIICHUs. B 3TOM OTHOLICHWH M3yuYeHHE BIEKOMBIX HAHOCOB HMEET
oco0oe 3HaveHue IS uccienyeMbix pek bompmoro Kaskasa.

[IpoBeneHHbIe MCCIENOBAHUS MOKA3BIBAIOT, YTO OCHOBHASI YaCTh CTOKA BIEKOMBIX HAHOCOB, KaK U
B3BEIICHHBIX, 95-98% TpaHcnopTupyercs pekamu Mne Anaray B TEIUTbIH MEPUOJ TOjid, a B XOJOIAHBII
MEPHUOJ TOAA CTOK BIEKOMBIX HAHOCOB MpakTU4ecKu oTcyTcTByeT [21]. pyroil ncciemoBarens CUUTAET,
YTO OTHOIIEHHE PACXOJ0B BIEKOMBIX HAHOCOB K B3BEIICHHBIM [IOJDKHO IMOCTENEHHO YMEHBIIATHCS OT
MCTOKA K yCThIO peku. Ha Hamr B3ris 3Ta 3aKOHOMEPHOCTh OCOOEHHO JI0JKHA HAaOI0aThCsl B KOHYCax
BEIHOCA B CBSI3M C YMEHBIIEHHEM CKOPOCTH MOTOKAa. MBI COTJIACHBI C MHEHHEM HCCIeoBaTens, HO C
YCIIOBHEM ydeTa YKIOHAa peK W BOJOCOOPOB, a TakXKe TpaHyJIOMETPHYECKOTO COCTaBa PYCIOBBIX
OTIOXKEHUH [22, 23]. DTO XapaKTepHu3yeT OCHOBBI (JOPMUPOBAHHUS CTOKA BIEKOMBIX HaHOCOB. [Ipy paBHBIX
YCIIOBUSX YEM KPYITHEE PYCIIOBBIE OTIOKEHUS, TeM OoJblie OyeT 3HaueHHe OTHOLICHHUS CTOKA BICKOMBIX
HAHOCOB K CTOKY B3BEIICHHBIX. ECTh MHEHHeE, 4TO OOJbIME BEIWYHHBI 3TOr0 cooTHomeHus (10 100 %)
MOTYT UMETh MECTO B BEPXHHX TE€UCHHUSAX PEeK. MBI IoyiaraeM, 4To OTHOIIIEHHE BIIEKOMBIX K B3BEIIEHHBIM
HaHOCaM C OOJBIIMMHU TpeAeNaMH C MEHbIIeH BEpOATHOCTHIO MOXKET HaOJIomaTbcs B TPUPOTHBIX
YCIIOBUSIX BEPXOBbS CKAIUCTBIX TOp, TIe W3-3a (PH3MUECKOTO BBHIBETPUBAHHS (OCOOEHHO MOPO3HOTO)
00pasyroTcst KpyImHOOOJIOMOYHBIE MaTepHaIbl B HCTOKAX 3TUX peK. 31mech cenu GOPMHUPYIOT B OCHOBHOM
BOJIOKAMEHBIH IMOTOK C KATaCTPOYUUECKUM UCXOJIOM.

CrenyeT OTMETHTBH, YTO B YCIIOBHAX TOPHBIX peK AsepOaiykaHa CTOK BJIEKOMBIX HAHOCOB OBLI
uccienoBan B paborax [24, 25]. YcTaHOBIEHO, YTO BEIMYMHA OTHOLICHHS TOJOBOTO CTOKA BIEKOMBIX
HAaHOCOB K B3BEIIEHHBIM B yCIOBHAX pek bombimoro Kaskasza B cpennem coctaBnger 15%. OpnHako mo
pacueram Ipyroro WCCIIeN0BATENsI BIEKOMbIE HAHOCHI paBHBI 0K0JIO 30% OT TOJ0BOTO CTOKA B3BEIIEHHBIX
HAHOCOB. DJTO K€ COOTHOIIeHue s pek Maioro Kaskaza uccrnenoBarensmu coctasisiet 20%.

Takxum 00pa3oM, OTHOIIEHHE TOAOBOTO CTOKA BIEKOMBIX HAHOCOB K CTOKY B3BEIIEHHBIX IPU BBIXOJIE
pex Ha ['aHbIX-ABTapuHCKyr0 nonuHy cocrtaBiser 35%, a Hmwke CremHoro mimato — Bcero 6% [25].
[TonoOHoe yMeHbIIEHHE KOJMYECTBa BICKOMBIX HAHOCOB Takke HaOmomaercss Ha p. TypuaHuail HHXKe
CremnHoro miaTo. IT0 00BICHAETCS aKKyMYJIalued ux B [aHBIX-ABTapUHCKOMN JOJMHE, IPEICTaBISIOMIEH
c0001i KaKk-ObI MPUPOIHEIN OTCTOWHHK Ha IMYTH MPOTEKAIOIINX B €€ Ipeneax pek.

B OwpmBme#t ['mapomereopomornueckoii ciryxbe AsepOaiikaHa OTHOIICHHE BEIIMYWH TOMOBBIX
pacxooB BIEKOMBIX HAHOCOB K B3BEHIEHHBIM M3MEHMIOCH OT 19% Ha p. Jlamapuuka no 49% Ha p. Uy-
xanypmas. CpeqHee To10BO€ 3HAYSHHE 3TOTO COOTHOLICHUS 10 YKa3aHHBIM TPEM peKaM paBHO 35%.

Ha pekax uccnenyemoit Tepputopun HaOIIOIAETCsl HA Pa3HBIX aOCOMIOTHBIX BHICOTHBIX BOJOMEPHBIX
MOCTaX HAMOOJBIINI PacXo]l B3BEIICHHBIX HAHOCOB, KOTOPHIE KOJEOIIOTCS B OONBINHUX Mpeaenax. ITo
00OBsICHSIETCS TEHICHIHEH BBITMA/IEHNUS JINBHEBBIX OCAIKOB OT BBICOKOTOPBS K HU3KOTOPBIO W, HA0OOPOT,
CYMMHPOBAHHBIM WJIM HE CYMMHPOBAaHHBIM TPAH3UTHBIM CIIOCOOOM JIMBHEBBIX 0caakoB. Ha ogHOM M TOM
K€ BOJIOMEPHOM TIOCTy, T/ie HaOIIoJaeTcs BEHIMAJIEHUE OCAJKOB OT HU3KOTOPhS K BHICOKOTOPBIO, HE
OTMEYaeTCs HAUOOJBIIUI PAcXoJ] B3BEIICHHBIX HAHOCOB. [IpWYMHON CIYKUT HE OXBaT MO IUIOIIATH
BOZOCOOpa NMBHEBBIX AOKIeH Bbimie 3 MM/MuH [26]. Hao60poT, npy BhIMaeHUN JTUBHEBBIX OCAIKOB OT
BBICOKOTOPbSI K HH3KOTOPBIO HaOMIoaeTcss HaWOOJNBIIUK pacxoll BOIbl. [IpM TakuxX yCIOBHAX CENH
HaHOCAT KaTtacTpouueckuii ymepd X03aicTBy. DT KaracTpodudeckue cenn Obutn B 1963-1964 romax
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Ha p. Tamawaif u p. Myxaxuaii. [Ipu 3TOM ceneBbie HAHOCHI C OONBIIUM TUAMETPOM CKAIUIMBAINCH Ha
MPaBOM, a C MEIKUM — Ha JICBOM Oepery KOHycCa BBIHOCA TOPHBIX PEK, YTO MOATBEPIKIACTCS 3aKOHOM
Kopuomuca [27]. YkazaHHOe pacmpeneiacHiue 3aKOHOMEPHOCTH CEJIEBBIX HAHOCOB B MPUPOIHBIX YCIOBHSIX
OBLIIO OOHAPYKEHO HAOJIOICHUSIMH UCCIICIOBATEIISL.

Kaxk u3BecTHO, COBMECTHOE EHCTBHE MEHTPOOEIKHOM CHIIBI M OTKIIOHSIONIEH CHIIBI BpAICHUS 3EMITH
(t.e. cuna Kopuosnmrca u neHTpoOekHas) B COOTBETCTBHH C BHIPAKEHUAMHU:

im:mTUZ:mg:%; (2)
P =2 mvo sin ¢ 3)

IIPUBOAUT K BOSHUKHOBCHHIO IIOTIEPEYHOI'0 YKIIOHA
o = ‘é (% +2 @ sin @), 4)

r7ie M — Macca 4acTHLbI KUIKOCTH; V — MIPOAOJIbHASL CKOPOCTh ABMXEHUS YacTUllbl; R — panuyc KpuBus-
HBl TPAEKTOPUM ABHMKCHUSA YaCTHUIBI KUIKOCTH; (¢ — IIMPOTa MECTA; ® — YIJIOBas CKOPOCTh BpalllCHUS
3eMiIH; g — YCKOPEHUE; ioq — TONIEPEUHBIN YKIIOH.

U3 ceneBbIXx MaTepuanoB KUTEISIMHU IMOCTPOEHBI qoMa ceneHuii Kanen u np. MHOorma Ha 3TuX pekax
TIpH TMBHEBBIX JOXKIIX PAcXoj ceneil B JeTHHiT mepuox Bospactaer Gomee 1000 M’/c. B TakoM ciayuae
MOTOKM TOPHBIX PEK MOTYT HaxOJUThCcAd B KOHycax BBIHOCA TOJ BiusHUEeM cuibl Kopmonmca. M3-3a
XpYIIKOTO CBOMCTBa MaTepualla B KOHyCcax BBIHOCA TOPHBIX peK MOXET AelcTBoBaTh 3akoH Kopuonuca u
BJIMATH Ha OTHOLIEHHE BJICKOMBIX HAHOCOB K B3BEIICHHBIM.

B Hammx NONEBBIX 3KCIEAUIMOHHBIX HCCIENOBAHUSAX IOAOOHBIE BEPXHUE MpPENENbl B PEAKHX
ciydasx HaOMIOaTUCh TPU OMNpEAeJeHUH TPaHyJIOMETPUUYECKOTO COCTaBa CEJEBBIX IIOTOKOB (CM.
PUCYHOK).

Y4uThIBas NPEXKHUE UCCIECAOBAHNSA, IOMUMO BEPXHUX NIPEEIIOB B OTHOIIEHUH BIEKOMBIX HAHOCOB K
B3BEIIICHHBIM, HAMHU OBLIN BBIYMCIICHBI WX cpeaHue 3HaueHus (20%), a ¢ yueToM OOJIBIIOrO mpejaeia OHO
paBHseTcs 26%.

Craenyer OTMETUTb, YTO JOIyCTUMBIE OLIMOKH CPEIHETO 3HAaYCHHUS! OTHOIICHHH BIEKOMBIX HAHOCOB K
B3BeIIEHHBIM 1151 pek bospmoro KaBkaza He momkHBI TpeBbImaTh 6%.

OHpeZ[eIICHI/Ie TpaHyJIOMETPUICCKOI'0 COCTaBa B KOHYCE BbIHOCA p‘Tanaan‘/'I
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CBejieHus O CeJIeBBIX HAaHOCAaX 3a 5 4acoB

HauGonpmue
IIno- |Cpennsas| Yxion | [lnuna | OTMeTKa pacxolbl Crox Haubonb-| CroK
No Pexa-myHKr manb | BHICOTA | PEKH | PEKM, | TOCTA | BOXBI | p3ge- | WIMX pacxoznos | Bie-
i BOJO- BOJO- 1 L ot BC, Q. |menupix| B3BELICHHBIX | KOMBIX
cbopa | cOopa km N HAHO- HaHOCOB 32 | HAHOCOB
F,km’ | H, copy | SuacoBW,T | Wgr
Kr/c
1 | Camyp-c.Mumemnn 563 2800 |0,0283 | 42 1701,62 | 92.7 330 5900 1200
2 |Kapa Camyp-Jlyuek 481 2560 |0,0547 | 42 1436,07 | 39.6 350 6300 1300
3 | Camyp-c.Jlyuek 962 | 2720 0,0223 65 1430,87 | 133 740 13000 2600
4 | Camyp-c.AXTHI 2210 2560 [0,0169 | 111 999,82 129 4000 72000 14000
5 | Ycyxuaii-c.Ycyxuaii 272 2640 |0,0814| 36 859,78 | 27.1 460 8300 1700
6 | Camyp-c.Ycyxuaii 3620 2530 |0,0159| 129 824,64 | 322 | 12000 220000 44000
7 | AXTpI4ai-c. AXTbI 952 2600 |0,0372| 61 1027,91 | 75.7 | 2900 52000 10000
8 |I'ycapuaii-c.Ky3yn 250 2940 |0,0540 | 34 126290 | 25 74 1300 260
9 | XsIHambIr4ai-c. X pIHaIbIr 36 2780 |0,0186 8 2011,46 7 100 1800 360
10 |I'ypyuaii-c.Cycait 35,9 1930 | 0,1400 12 1220,81 | 18-3 43 770 154
11 |T'yananuaii-c. XbpIHAIBIT 104 2960 | 0,0820 14 1990,36 | 23.4 120 2200 440
12 | I'yananyaii-c. I'eipbI3 426 2590 |0,0560 | 34 1220,19 | 27.7 820 15000 3000
13 | 'yamamgaii-c. Kromaan 517 2400 | 0,0500 | 47 742,85 48.7 1100 20000 4000
14 | Aruaii-c.Ixex 124 2590 |0,0860 | 21 1595,55 | 27.7 500 9000 1800
15 | Arugaii-c. CyxTarana 12,5 1480 | 0,0125 6 950,63 | 15.1 83 1500 300
16 |Tapauaii-c.Prok 137 2600 |0,0890 | 20 742,85 | 18.7 61 1100 220
17 | Caramxyxkuaii-c.PycToB 21,7 1450 | 0,0900 15 644,06 | 21.7 830 15000 3000
18 | Bensenmuaii-c.Hoxypaysu 210 2020 42,4 23 1085,86 | 31.7 260 4700 940
19 | BenbBenuuaii-c. TeHrs:- AIThI 454 1870 | 0,0620 43 720,84 | 62.3 1300 23000 4600
20 | depkuaii-c.Jlepx 15,3 2050 [0,0166| 74 1503,59 | 5.92 25 450 90
21 |Illabpanyaii-c.3eiiBa 29,8 1150 | 0,0880 12 - 15,7 9.3 170 34
22 | XapMugopuaii-c. XanraH 42.4 1380 | 0,0730 9 997,19 | 7,73 4.9 88 20
23 | Arauaii-c. AnTbiaramk 22,4 1360 | 0,0600 10 1075,06 15 3.2 58 12
24 | Mupcarat-r.llamaxs 407 1350 [0,0360 | 58 601,859 | 68,7 330 590 120
25 |Hupcarat-c. [lomanmisl 995 1000 | 0,0250 | 87 313,42 | 78,9 770 14000 2800
26 | CywraiipiTyaii-c.[lepexum. 1500 890 10,0200 135 | 61,81 78,2 660 12000 2400
27 | banakenyvaii-r.banakeH 146 1560 0,1010| 20 |276,666 | 24,2 49 880 180
28 | Karexuaii-c.I"'abuzgapa 236 1850 |0,0840 | 2062 |561,47 55,3 110 2000 400
29 | Tanmauaii-r.3ararana 136 1710 |0,1000 | 21 {490,345 | 36,5 1000 18000 3600
30 |amamuaii-c.Unucy 62 2380 0,1260 90,20 17,3 6.5 120 24
31 | Kypmyxuaii-c.Unucy 166 2270 {0,1200 19 1150,10 | 32,5 150 2700 540
32 |Kymnaxaticy-c.Capprbanr 21 2370 10,1330 | 6,1 2370 11,5 15 270 54
33 | Bynansircy-c.CapbiOam 20,5 2540 |(0,1210| 94 | - 1,58 27 500 100
34 | Axyaii-c.Ax4Jaii 42 1990 |0,1130 11 - 4,13 6.30 110 22
35 | Arpuyaii-c.bamiamarsia 92 1560 | 0,1600 12 1151,76 | 18,7 140 2500 500
36 | Arpuuaii-0mu3 ycThst 1810 1040 |0,0228 | 134 | 155,55 20,1 160 2900 580
37 | Jamapusir-0Jiu3 yCThst 35 1860 |0,2450| 8,5 1147,10 | 16,1 180 3200 640
38 |Yyxamypmas-0113 yCTbs 35 2210 0,1700 12 |{1070,20 | 10,5 43 770 150
39 | TaifHap-0mu3 ycThs 18 2040 0,1840| 5,5 1066,20 | 2,72 4.3 77 15
40 | Jamupanapanyaii.r.l'abana 126 2430 |0,1420 | 23 691-57 | 0,45 37.9 680 140
41 |Banaamuaii-c.Bangam 69,4 2130 {0,1190 18 - 58,4 76 1400 280
42 | Canrepuaii-c.["amamKeix 43,2 2050 |{0,1410 13 1140 21 350 6300 1300
43 | bymuaii-c.bym 96 2240 |0,1400 | 20 - 25 150 2700 540
44 | Arpuyaii-r.Mcmaiibunib 88,2 940 0,0370 10 544,14 | 14,1 2.2 40 8
45 | Axoxyaii-c.XaHarax 66,4 2130 |0,1100 14 - 17,3 840 15000 3000
46 |T'upmumanuvaii-c.I'apaHoX. 352 1820 |0,0730 | 38 751,5 88,8 | 5900 110000 22000
47 |Teituaii-c.byliny3 398 1940 | 0,0930 18 827,34 | 72,2 650 12000 2400
48 |Teivaii-r.I'eiivaii 1480 970 |0,0380 | 62 - 60,2 1500 27000 5400
49 | Arcy-r.Ar 367 1030 | 0,0520| 34 - 38,4 230 4100 820
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B oTnuume oT mpexHMX pabOT pacueT BIEKOMBIX HAHOCOB HAMU NPOM3BOAMIICS HE OT CPEIOHETrO
TOJI0BOTO, @ OT HAaOOJBIINX PACXOJI0B B3BELIEHHBIX HAHOCOB.

WuTepecHbie (akThl 0 COPTHPOBKE CENIEBBIX HAHOCOB KOHYCa BBIHOCA OT BEPXHEH YacTH K HIDKHEH
Hamu OoOHapy>KeHbl B pekax Tanauait, Myxaxuaii u Kypmyxuaii. CyTb COPTHPOBKHM 3aKJIIOYAETCS B TOM,
YTO B BEPXHEH 4acTH KOHYCOB BBIHOCA IIpeo0IagaeT cesieBO HAHOC ¢ OOJIBIIMM JHAMETPOM, a B HHDKHEH
YacTH — C MEHBLINM AUaMETPOM. Pe3ysbTaThl BEIYUCICHUN 1aHbl B TAOIHIIE.

AHanu3 TaOIMIBl TOKA3bIBaET, YTO BIEKOMBIE HaHOCHI B OacceiiHe pekn Camypa U3MEHSAIOTCS OT
1200-44000 T, Ha ceBepO-BOCTOYHOM CKJIOHE — 0T 12-4600 T, a Ha 10:KHOM — 0T §-22 000 T.

3akinoyeHne. BriepBbie Ipou3BeeH pacueT BJIEKOMbBIX HAHOCOB C yYETOM HamOOJBLIMX PacXOl0B
B3BELICHHBIX HAHOCOB Ha pekax azepbaiimkanckoit yactu bonbimoro Kaskasa.

BrlunicneHHble OTHOIIEHUS! BIEKOMBIX K B3BELIEHHBIM HAaHOCAM IO3BOJMIIM MPOCIEIUTH OCHOBHBIE
3aKOHOMEPHOCTH MX BO3HMKHOBEHMA Ha pekax bombimoro Kaskasza. HTepecHBIe (akThl 0 COPTUPOBKE
CeJIeBBIX HAHOCOB KOHYCa BBIHOCA OT BEpXHEW YacTH K HIKHEW HaMH OOHapy)XeHbl B pekax Tamadai,
Myxaxuail u Kypmyxuail. CyTb COPTHUPOBKH 3aKJIIOYAEeTCsl B TOM, YTO B BEpXHEH YacTH KOHYCOB BBIHOCA
npeolafiacT ceneBoi HAaHOC ¢ OOJNIBIINM THAMETPOM, a B HIDKHEH 9acTH — MEHBILIUM JTHAMETPOM.

BrIsBIEHO, YTO OTHOLICHUE BIEKOMBIX K B3BCIIEHHOMY HAHOCY CIIOCOOHO OTPaXkaTh BIUSHHUE 3aKOHY
Opu. Ha oHOM U TOM k€ BOJOMEPHOM IIOCTY, Tlie¢ HaONonaeTcs BBINAJCHUE OCATKOB OT HU3KOTOPBS K
BBICOKOTOPBIO, HE OTMEUaeTCss HauOOMbIINK PacXol B3BEIICHHBIX HAHOCOB. [IpMUMHON ciyXUT HE OXBar
[0 IJIOIIAAM BOxocOOpa JNMBHEBBIX I0XkzAed Beile 3 MM/MHH. Hao0opot, mpu BhINafeHUU JHMBHEBBIX
0Ca/IKOB OT BBICOKOTOPhSI K HHU3KOTOPHIO HAONOAaeTcss HauOOJNBIIMI pacxXod BOIBI MO CPaBHEHUIO C
npexxHuM. [Ipu Takux yCIOBHSX celIr HAaHOCST KaTacTpopuUuecKuil yimepo X0o3sHCTBY.
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ACKAH IOI'MMIAEPAIH EH ’KOFAPFBI AFBIMJIACTBIPYbBIH
ECKE AJIBIHATBIH IIOT'IMHIH ECENTLIEPT
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AnHoTanus. Makanana TachIMAJIJAHATBHIH IIOTiHAUICPAIH aFbIHBI XOHE OJapJbIH UIIHICH IIeTIHIUIEPIiH €H
JKOFaphl aFBIHBIHBIH JKbULIAMIBIFBIHA KATBIHACHL TaJTaHAABI. Tayibl aiMakTapIarbl TOCEK >KYKTEMECIH 3epTTey
JKa3bIK JKepIepre Kaparanga Kypjaenipek skymbic. COHBIMEH KaTap, TayJibl aiiMaKTap/ibl THAPOJIOTUSIIBIK TYPFbIIAH
Hamap Oiry, coHnaii-ak MIarblH ©3€HISpAeri TApTKBIII IIOTiHAUICPIiH aFbIHBIH OAaKbUIAYIBIH KETKUTIKCI3IIT TapT-
KBIIII JKYKTeMeNep/i TONBIK OaKpliayFa MYMKiHIIK Oepmeiini. COHIOBIKTAH TOCEK JKYKTEMECIH 3epPTTey MEH eCernTey-
JIH FBUIBIMH JKOHE MPAKTUKAIBIK MAHBI3bI 30P.ACHallbl IOTIHAICPIAIH CH KOFaphl arbIC KbUIIAMIBIFBIHIAFEl TOMa-
JaK OeJIIeKTep, acipece cel Ke3iHae KO3FaaraH Ke3Ze, TAPTKBII OesmekTep 00mbin Tadbbutaapl. TachiMalqaHAThIH
HIOTIHALIEPIiH aFbIHbI DpU 3aHbI OOMBIHIIIA AJUTIOBUIT KOHYCBHIH/IA CYPBINTAY CUIIAThIHA W€ EKEHJIITT aHBIKTAJI/IbI.

Tyiiin ce3mep: IIOriHAI aFbIHBI, UIMEINI IIOTiHII, TaChIMAJIIAHATHIH IIOTIH/II, TOKTAThUIFAH IIOTIHII aFbIHbI,
HOCEP JKaybIH-IIIALIbIH.
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CALCULATIONS OF ENTRAINED SEDIMENTS, TAKING
INTO ACCOUNT THE LARGEST EXPENDITURES OF SUSPENDED SEDIMENTS
(USING THE EXAMPLE OF THE RIVERS OF THE GREATER CAUCASUS OF AZERBAIJAN)

Abstract. The article analyzes the flow of entrained sediments and their ratio to the highest expenditure of
suspended sediments. The study of entrained sediments in mountainous areas is a more difficult task than in lowland
areas. In addition, the weak hydrological knowledge of mountainous areas, as well as the lack of observations on the
flow of entrained sediments on small rivers, do not allow for full monitoring of entrained sediments. Therefore, the
study and calculation of entrained sediments is of great scientific and practical importance. Rolling particles in the
largest flow rates of suspended sediments are considered to be entrained, especially when they move during
mudflows. It was revealed that the runoff of the entrained sediments has a sorting character in the removal cone
according to the Erie law.

Keywords: sediment runoff, suspended sediments, entrained sediments, suspended sediment consumption,
heavy rainfall.




OnacHble 3K302e00uHamMu4yecKue rpoueccsl
Kayinmi ak3o2eo0uHamMmukaribiK rpoyecmep
Hazardous exogeodynamic processes

https://doi.org/10.55764/2957-9856/2024-1-16-24.3

VK 502; 574 /47. 9245/
MPHTU 39.21/39.23.15

C. O. Anekneposa*', C. T'. T'acriMoBa’

'K. I. H., IOIEHT, BeyIIHii HAyUHBIH COTPYIHHK
(MuctutyT reorpadun um. akan. ['. A. AnneBa MuHHCcTepcTBa 00pa3oBaHus U Hayku A3epOaiimkaHa,
Baky, Asepbaiimkan; alakbarovasamira@hotmail.com)
2 JlokTOpaHT (MucTutyT reorpaduu um. akaz. I'. A. AnneBa MunuctepcTBa 00pa3oBaHms U HayKu A3epOaiikaHa,
Baky, AzepOaiimkan; qgasimzades451@gmail.com)

3KOHOMUKO-TEOTPA®UUYECKOE UCCJIEJOBAHUE
BJIUSIHUS CEJIEN HA XO3SIMCTBO I'A3BAX-TOBY3CKOI'O
YIKOHOMHUUYECKOI'O PAMOHA

AnnHoranus. [TogpoOHO M3ydYeHBbI aKTUBHU3AIMS CEJIEBBIX SBJICHUN BCIEACTBUEC MPHUPOIHBIX U TEXHOTCHHBIX
(hakTOpOB B rOpHOI M MpenropHoii 30Hax ["a3ax-ToBY3CKOro 9KOHOMHUYECKOTO paiiOHa U UX BIMSHHUE Ha paccelieHne
HaceJIeHHs. U TEPPUTOPHAIBHYIO OpPraHHU3aluio Xo3sicTB. [IpoBOAATCS KOMILIEKCHBIE HCCIIE0BaHUs M0 a’podoTo-
CHHMKAaM Pa3HBIX JET, JAI0TCA MPOTHO3bI AJI PUCKa CENIEH U CeNleoNnacHbIX TEPPUTOPHH, ONPEAETISIOTCA TEeHICHIUN
Pa3BUTHSI M PACILIUPEHUS] aKTUBHBIX CENEBBIX 04aroB. [IpoBeneHbl CpaBHUTENBHBIM aHANHU3 CTATUCTUYECKHX Marte-
pHaioB, kaprorpadupoBaHue, C IOMOLIBIO AUCTAHIIMOHHOTO 30HAMPOBAHUS 1 COBPEMEHHBIX KOMITBIOTEPHBIX TEXHO-
JIOTUH OLEHEHO BJIMSHUE CEJIEH HA HAcCeJICHHE M TEPPUTOPUAIbHYIO OpPraHU3alUI0 XO34WCTB HCCIEAYEMOM Teppu-
TOPHH, JaHO PAHOHUPOBAHHE CeJE 1O 4acToTe MmoBTOpsieMocTH. C MOMOIIBI0 MAaTEMaTHYECKOTO aHanu3a (hakTu-
YECKHX CTaTUCTHYECKHX ITOKa3aTesnell 0OOCHOBaHAa pOJb aHTPOIOTEHHOro (hakTopa B MHTEHCH(DHKAIIMN CEIEBBIX
SBIICHUH M POCTa SKOHOMHYECKOTO yIiepOa, HAHOCHMOTO MU TEPPUTOPHAIIBHOM OpraHU3alny XO3sHCTBA, U3yUYECHBI
myTH OOpHOBI C HUMH.

KiroueBble coBa: ceneBasi OMacHOCTh, PHCK, SKOHOMUYECKHH ymiepO, pedHor OacceiiH, nemuppupoBaHue
KOCMHYCCKHNX CHUMKOB, CCJICBasi aKTUBHOCTD.

BBenenne. OCHOBHOH IIeNbI0 paOOTHI SBISIOTCS M3YUYCHHE BIUSHHA Cellell Ha TEPPUTOPHAILHYIO
OpPraHH3aLAI0 HACEIEHNA U aJMHUHHCTPATHBHBIE paloHbI 1'a3ax-ToBY3CKOro SKOHOMHYECKOTO pailoHa, a
TaKkKe MyTed MUHMMH3AIUM HAHOCUMOI'O HMMH 3KOHOMHYecKoro ymepOa. Cenb — HpUpPOIHO-paspy-
HIMTENBHBINA TIpoliecc, B ero (OpMHUPOBAHUH, IMOMUMO IMPHPOAHBIX, OONBINYIO POJb UIPAIOT U aHTPO-
norerHsie GaxTopsl [1-4]. CensiM criocoOCTBYIOT JIMBHH, 3aTsDKHBIE TOKAH, BBINAAAIOMINE O0JIbIIEe HOPMEI
B FOPHBIX paliOHaX B 3UMHHE MECSIIBI, THTEHCUBHOE MPEXKIEBPEMEHHOE TasiHUE CHETa, MOA3EMHBIE BOJBI,
a TaKKe MPsSMOE WM KOCBECHHOE BO3ACHCTBHE aHTPOIOTEHHBIX ()aKTOPOB, TOPHBIN penbed ¢ HaTUdueM
Y3KUX U [TyOOKUX PEYHBIX JOJIHMH C OTBECHBIMH CKJIOHAMH [5-7].

HayuyHas 3HauuMOCTH CTaTbM TIOBBIIAETCS 3a CUYET HKOHOMHKO-CTATHCTUYECKOIO aHalIH3a
MOBTOPSIFOIIUXCSL CEJIEBBIX SBICHUN M Pa3padOTKU KOMIUIEKCHBIX Mep OOpbObl B LENAX YaCTUIHOTO
CHIDKEHHUSI IKOHOMHYECKOTO yiiepba W pa3pylIeHHH, MPUYUHAEMBIX CENIIMH Ha TEPPUTOPHUSIX C TMOBBI-
LIEHHBIM pUCKOM ceneoOpa3oBanus [8]. KommiekcHble ucclieoBaHus, MPOBEACHHBIE HAMU C HCIIOJb-
30BaHHEM adPO(OTOCHUMKOB, MO3BOJISIOT ONPEACIUTh TEHACHIMM DPAa3BUTHS U PACIIUPEHHS CEJeBBIX
0YaroB, YTO ABJISETCS BaXKHEHIINM 3JIEMEHTOM IPOTHO3UPOBAHMS OTIACHBIX CEJIEBBIX SBICHUM.
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Oo6aacte ucciaenopanns. B AzepOaiimxanckoil PecryOnke paccMOTpeHBI COBPEMEHHBIE PEYHBIC
OacceitHBI B TOpHOH 1 MpeAropHO 30Hax ['a3ax-ToBy3CKOTO SKOHOMHYECKOTO paiioHa B ceBepO-3amaHON
gactu Masnoro KaBkaza ¢ peryasipHO MOBTOPSIFOIIMMUCS CEJIEBBIMU SBJICHUAMHU.

Metoguka uccaenoBanus. [Ipu mpoBeneHUN HcClIeTOBaHMNA HCIOIB30BAHBI COBPEMEHHBIE KOM-
MBIOTEPHBIE TEXHOIOTHH, MaTEMaTUKO-CTaTUCTUYECKUI, CPABHUTEIBHBIN aHAIN3, AaHAJIN3 CTATUCTUYECKUX
MaTepHaJioB, MaTepuansl mepenucedt Hacenenus [HK AP 1999, 2009, 2019 rr., mamasie MUC (2004-
2020 rr.) u ap., a Takke Tomorpaduueckue kKapTel macmTaboB 1:100 000, 1:200 000, marepuansl
MapLIpyTHBIX HCCIEIOBAaHWA M T.A. Pe3ynbTaTel MpenpliyliUX HAYYHBIX HCCIIECIOBAHUM, MPOBEIEHHBIX
OTEYECTBCHHBIMU U 3apyOCKHBIMH YUCHBIMM, CPABHUBAINCh U AHAJU3UPOBAINCH HA OCHOBE MareMa-
THYECKOTO aHann3a ¢ (aKTHYECKHMMH CTAaTUCTHYECKHMH IIOKA3aTelsIMH, a TaKkKe C pe3ylibTaTaMu
MIPOBEJICHHBIX HaMU TOJIEBBIX HCCIEI0BaHUN CEJIeBON OMACHOCTH U pHUCKa B perroHe. Takke onpenenaeHsl
IUIOIIAN PACCENICHUs, M3YyYEHO BIIMSHUE Cellell Ha HACEICHHE W TEPPUTOPHAIBHYIO OpraHU3aIHIo
XO35IICTBEHHBIX 3EMEIIb.

Anaau3 u o0cy:xkaenue. Ha Tepputopuu uccienoBaHUil 4epeAylOTCs MHTEHCHBHO pacdjCHEHHBIE
TOPHBIE CKJIOHBI, INTyOOKHE M Y3KHE PEUHbIC INOJIMHBI, CeJieBble OacceiHbl pek. PerynspHo moBTopsito-
myecs CeNM IMUTAKTCS NOKIAEBBIMH, CHETOBBIMH M TPYHTOBBIMH BojgamMu. Ha roro-zamage 5KOHOMH-
4ecKoro paiiona pacnoioxen [llaxparckuii TopcT-CHHKIMHAIBHBIN XpeOeT, CII0KEeHHBIH BYIKAHHYECKUMH
nopogaMu. Ocoboe 3HaUE€HHE B OPOLICHUH CEIIbCKOXO3SIMCTBEHHBIX TEPPUTOPHHA MMEIOT OPOCUTEIIbHbIE
KaHallbl, TIOCTpoeHHBIe Ha 0Oa3e Illamkupuaiickoro m ToBy3daiickoro Bomoxpanwinum [5, 9]. B I'azax-
ToOBY3CKOM 3KOHOMHYECKOM palOHE TEKyIIME€ C TOPHBIX M IPEIrOPHBIX CKJIOHOB peku Jl3eramuait
(mputoku [apamypanuaii, babauaii, Uetunnmapa u ap.), Ulamxupuaii (nmputoku Capeicy, AmupaBaH,
Arpamcy, ['omrapuyai, [)xaxpuyaii u np.), Axuruaii (mpuroku ToBy3uait, Ecpukdaii u ap.), Dprenavait,
Jxelipipuaii, [larupuait, Arcradauaii, [llakepbeir u np. XapakTepU3yIOTCs MOTEHIIMAIbHBIMU CEIEBBIMHU
Oacceitnamu [9]. ['opHble W yacTWYHO paBHHMHHBIE yacTu ArctaduHckoro, ['azaxckoro, I'emabekckoro,
ToBy3ckoro u lllamMmkupckoro pailoHOB 0THOCATCS K ['a3ax-ToBy3cKOMY SKOHOMHUYECKOMY paiioHy.

ITnomans Teppuropun uccaenopanuii B 2022 roxy cocrasisuia 7,03 ThIC. KM, a HaceJIeHHe paiioHa —
690,6 TeICc. yemoBek [6, 10-11]. BHe3amHOe BO3HWKHOBEHHE celieH 3aMeIsieT TeMIThl YKOHOMHUYECKOTO
pa3BUTHUS paliOHa, HAHOCHUT CEPhE3HBIN yIiepd TeppUTOpHUaIbHON OpraHU3aIii XO3SMCTB, OTPHIIATEIHHO
BIMSET Ha 3/I0pPOBBE JIOAEH M YCIOBHA TOBCEAHEBHOM COIMAIBHON JKM3HHU. [l 3TOro MaTeMaTHKO-
CTaTHCTUYECKNM METOJOM PAacCUMTaHbl KOJIMYECTBO HACEIECHHBIX ITyHKTOB, PACIOJIOKEHHBIX B Celle-
OIaCHBIX 30HAX, @ TAKXKE YMCICHHOCTh MIPOXKUBAIOIIEr0 TaM HaceneHus. CTeneHb OABEPKEHHOCTH CEIISIM
ompezeiicHa MO TPUHIMIY aHanu3a OaccediHa [12-14]. Tak, ecnu B 1999 r. 4MCIEHHOCTh HACEICHUS
lMazax-ToBy3cKOro »KOHOMHUYECKOr0 pailoHa coctaBisiia 124,9 Teic. yenosek, To B 2019 r. oHa yBenu-
yunack Ha 419,6 Teic. m mocturia 544,5 TeIC. YEIIOBEK.

Ecimu B 1999 r. uncieHHOCTh HACENCHHS B CENEOMACHBIX paiioHax OblIa 56,3 ThIC. YEIOBEK, TO B
2019 r. ona Bo3poca Ha 236,2 TeIC. 1 qocTUTIA 292,5 THIC. UenoBeK (CM. TabIHILy).

W3 Ttabnuupl BUAHO, YTO OTUHAMHUKA YMCICHHOCTH HACEIEHUS Ha CEJICONACHBIX TEPPUTOPHAX CKiIa-
JIBIBAETCS B pe3yJibTaTe HEMPaBWJIBHOTO BBIOOpa TEPPUTOPUI Ui 3acelieHHs M Pa3BUTHSA XO3SHCTB,
OCBOCHHS JIIOABMHU 30H OJIM3U CENICONMAacHBIX PEYHBIX 0accelHOB, B OCOOCHHOCTH Ha KOHYCaX BBIHOCAX.

UwncnenHocTh HaceneHus ['a3ax-ToBy3cKOro S5KOHOMHYECKOTO paiiOHa IO JaHHBIM MEPENUCH HACEIEHHS, ThIC. YeIOBEK™

Texymiast YUCICHHOCTh Hacenenue, npoxxuBaromiee
OKoHOMUUECKHE . HaCeJICHUs B CEJICONACHBIX PaOHAX
¥ aIMIHUCTPATUBHBIC PaiOHBI

1999 2009 2019 1999 2009 2019

T'azax-ToBy3ckuil 5JKOHOMHUECKUH pallOH, BCETO 1249 1449 544.5 56,3 60,8 292.5
B toMm uucne: T'a3zaxckui 18,8 20,8 92,9 10,2 12,7 55,4
ArcraguHCKUHA 14,5 20,2 84,9 6,5 11,2 64,9

ToBy3ckuii 24,9 27,0 164,1 11,9 10,0 85,1

[amkupckuit 58,3 66,7 106,9 24,3 22,7 63,4

T'egabexckuii 8,4 10,2 95,7 3,4 42 23,7

*Pernonsl AzepOaiikana: craTuctTudeckuii coopauk. — baky, 2022. — 775 c. [12]; [lepenuce Hacenenust AP B 2019 ro-
ny. — baky, 2022. — 925 c. [13]; Matepuanst MUC AP (2007-2023 tr.) [14].
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B I'azax-ToBy3ckoMm 3koHOMHYECKOM paiioHe B 1999 r. 45,1% HaceneHus NMpoOKUBANO Ha CEJIEOMACHBIX
TeppUTOPHX, TorAa kak B 2019 r. 3ToT nokasarens coctaBisan 53,7%. Pe3ynbraTel HalMX UCCIIENOBaHUI
elle pa3 JOKa3bIBalOT, YTO POJIb AHTPOIIOTEHHOro (hakropa B aKTUBU3ALMU CelCH 3/eCh B TEUYEHUE
MOCJIETHUX JIBAJIIATH JIET U HAHOCHMOM HMMH SKOHOMHYECKOM yliepOe TeppUTOPHAIbHON OpraHu3alluu
X03s1iiCTBa BEIHKa.

Marepuansl nepenuceit Hacenmenus ['HK AP 3a 1999, 2009, 2019 rr., mamasie MUC (3a 2004-
2020 rr.) ¥ aHAJIU3 CTATUCTHYECKUX MATEPUATIOB TOKA3BIBAIOT, YTO CEIIM, IPOU3OIIEIIINE B CEICOMACHBIX
Oacceitnax pek Jl3eramuaii, lllamxupuaii, Arcradauaii u ToBy3uait B 2009-2019 rr., Hanecnu G0NIbIIONH
SKOHOMUYeckHid yimep0 (pucyHok 1) [12-14].
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Pucynok 1 — Jlunamuka pa3BuTHs HaCEJICHUS
B CelieonacHbIX OacceitHax pek J[3eramuaii, [llamkupuaii, Arcradavaii u Tosy3uait (2009-2019 rr.).

Hcmounuku: Pernonsl AzepOaiimkana: cratuctiayeckuii coopHuk. — baky, 2022. — 775 c. [12]; [lepenmchk Hacenenus AP B
2019 rony. — baky, 2022. — 925 c. [13]; Matepuanst MUC AP (2007-2023 rr.) [14].

C. X. PycramoB (1957) oueHusn paspylIMTEIbHYIO CHIIy Celied, pa3lieliuB HX 1O 00beMy IpH-
HECEHHBIX MMM B3BEIICHHOTO MaTeprana Ha 5 rpymi: ciadsie cemn — 0,1-1,0 ThIC. M’; yMepEHHbIE CeTH —
1,0-10 TIc. M’; cubHBIe cemn — 10-100 Thic. M°; oueHp cuiabHble cemd — 0,1-1,0 MiIH M; pa3pyuiu-
TenbHble cemu — 1-10 mua M [7, 15-16, 21]. B3BerueHHbIil MaTepuan OKa3bIBACT pa3pyLIHTENbHOE
BO3/CHCTBUE Ha TEPPUTOPUIO INPOXOXKICHHS M HAKalJIMBAETCS HAa KOHYCE BBIHOCE PEKH, HAHOCS
MaTepUalbHbIN yIIepo.

Ha teppurtopun nccnenoBaHus camMoil MHOTOBOJHOW pekoH cumtaercss [[3eramuail (BMecTe ¢ mpu-
tokamu ['apamypanyaii, babagaii, Uetnnnapa u np.). [lo 7aHHBIM MaTeMaTHKO-CTATUCTUYECKOTO aHATN3a
MaTepHaJioB TeperrucH HacelleHns, B 1999 r. Ha celleomacHBIX TEPPHUTOPHAX OacceiHa p. Jlzeramuaid
npoxuBaiio 70 913 uen., a B 2009 1. X KOJIUYECTBO YBETUYUIIOCH HA 6676 yein. u coctaBuio 77 589 yen.
B 1999 r. 75,1% nacenenus, mpoxwuBamoouero B OacceiiHe p. [l3eramuaii, MOCTOSHHO HOABEPIanoch
BO3/ICHCTBUIO celiel, HO TT0 CPAaBHEHMIO C aHAJIOTMYHBIMU AaHHBIMU 3a 2009 r. 3TOT mokazaTeib BO3pocC J0
76,0%.

AHanu3 nokasbiBaeT, 4yTo ¢ 2007 r. Mo CerogHSAIIHUN AEHb KOJIMYECTBO MPOXOXKICHHS celel, ux
paspyLuTeIbHAs CUJIa U MHTCHCUBHOCTD IIPOSIBIEHUS BHIPOCIIH.

20 uronst 2007 r. B pe3ynbTaTe MPOJUBHBIX JOXKICH MPOU3OILIN CEeBhIe SBICHHUS B OacceiiHax pek
Acpukyaii u /I3eramuaii, BbI3BaBIINE BpeMEHHbIC NIepeOOM B JABMKCHUHU TPAHCIIOPTa Ha aBTOJOPOTax M
MocTax B ToBy3CKOM paiioHe. B 3TOT meHb NpoNODKUTENbHBIE NPOJHMBHBIE NOXKAW B cene CraBsiHKa
I'emaGexckoro paiioHa BBEI3BaJIM celnu Ha p. Jkaxpuuail, B pe3ysibTare 4ero OBLIM 3aTOIUICHBI JKUJIBIC
JIOMa, CHECEHBI CEJIEBBIM TIOTOKOM 1B aBTOMOOWIIA U HEJaBHO MOCTPOEHHBIH MocT. B 2007 1. nponuBHbIe
JIOXIu B ArcTaMHCKOM palioHe BBI3BAJIM celb Ha p. Arcradauaii, B pe3yjbTaTe KOTOPOro 00pyIIMINC
crapas »keneszHas gopora u moct Iloiny, coenuusaBuit 7 cé€n paitona. Henmpekpamaromuecs: 10X B
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utone 2009 r. B I'egabeke cramy mpUYMHON CHIIBHOTO ceis Ha p. JDkelinpuaii, B pe3yspTare KOTOPOTO
OBUIO HapyIIEHO BOJOCHAOXKEHHWE paii0Ha, MOBPEXIEHBI XO3AWCTBEHHBIE OOBEKTHI, a 4 KWIBIX J0oMa
MNPUIUIA B HErogHocTh. 4 aprycrta 2009 r. cwibHBIA 10kaAb B ToBYy3ckoM U ArcradMHCKOM palioHax
BBI3BaJl Cellb, KOTOPBIH HaHeC XO3iHCTBaM OonpLION ymiepO. 18 WIOHS TOro ke roja cejeBoil MOTOK
moBpevT MoCT uepe3 p. Mansrit ['apamypan ['emabexckoro paiiona, B pe3ysbTaTe HaceleHHe 8 cex ObLIo
OTpe3aHO OT paHIeHTpa, a ¢GepMepcKue Xo3sicTBa B cemax AmnmucMawiuibl, Jlapropn, Aramanm
I'egaGeiickoro paifoHa Obutm 3aToruieHbl. 4 aBrycra 2009 r. mponuBHBIE H0XAM B ArcrapuHckom u To-
BY3CKOM paillOHax BBI3BAIM CE€Jlb, KOTOPBIA CEPhE3HO MOBPEAMI CEIbCKOXO3AMCTBEHHBIE YLOIbs, CTall
MPUYUHON THOETH Iofell. 6 aBrycra TOTro Jke roga B TOBY3CKOM paioHE TPOW3OIIEN Cellb, OBLIN
paspyuieHsl 9 KUIbIX TOMOB, a AECATKH IOMOB MPHUIUIH B HeroaHocTh. 17 mas 2010 r. na p. Hlamkupuait
MPOM30MIET Cellb, NPUYMHMUBLIMKA OONBIION ymepOd HaceJeHHBIM IyHKTaM U pSAy XO3SHCTB B
AwmmpBapckoM, ['yiryckoM n 3aiimikckoM paiioHax, moru0 ckot. B mrone 2010 r. cenp Ha p. [|3eramyait
3aronui outu 100 ra cenbcKoX03UCTBEHHBIX yroauid ToBy3ckoro paiiona. 28 mas 2011 1. B pe3ynbrare
Henpekparatonmxcs aoxnel B ['emadekckom paiioHe Ha p. lllamkupuaii, mporekaroieli yepes ceio
Coro/uty, TIpoIIes CelneBoi MOTOK, MOBIEKIHA THOenb 1 deroBeka, pa3pylieHHe CebCKOX03IHCTBEHHBIX
TIOJICH, YaCTHBIX JOMOB, Iepedon B ABMkeHMH aBToMoOmieit. 30 mas 2014 r. ceneBoif MOTOK B Oacceline
p. J3eramuaii B ArbaciapckoM paiioHe 3aTOMUI CeJIbCKOX03IUCTBEHHBIE MOJIsA. 13 HIOHS TOTO K€ roja Ha
p. Ulamxupuait mpomen cenb, B pe3yibrare B [amakanie OBUIM 3aTOIUIEHBI JKHIIBIE KBapTaibl U
npuycaneonsie yuactku. 17 mions 2016 r. Ha p. Jl3eramdail mpoImen ceaeBoil MOTOK, OBLIM 3aTOIUICHBI
nBopsl B cenax lllakep6eit u YetnHaape, cUIbHO MOBPEXIEHBI Jkuible MaccuBbl. 12 utons 2020 r. u3-3a
MOBTOPHOTO ceist Ha p. J3eramuaii ObuM 3aTOIUICHBI TPHYycaneOHbIe TEPPUTOPUN U MIPULLIH B HETOTHOCTD
ANEKTPUUYECKUE MPOBOJA, B pe3ysbTare B cenax SAHuriel, Memanunu, Anakons U Uuparisl HECKOIBKO
JHEe# HaOmogaIuch nepedou B anekTpocHaOxenuu. Cenb, npousomeamui 18 centsops 2021 r. Ha p.
J3eramyaii, moBpeAWJl CTEHBI XWIBIX AOMOB B SHurnumHckoMm, J[xuppakxanckoM u Jl3eram-/Ixupna-
XaHCKOM paliOHaxX, a TaKke HaHec ymepO ONM3IexamuM CelbCKOXO03SHCTBEHHBIM yTOAbSM IUIOIIAIBIO
100 ra, pa3pymmun moporu [1, 9, 14, 17].

Bt mpoBesieH aHaM3 COBpEMEHHON HAYYHOM JINTEpaTyphl OTEUYECTBEHHBIX M 3apyOeKHBIX yUCHBIX.
3a mepmox 1960-2023 rr. B ['azax-ToBy3ckoM 3KOHOMHYECKOM paiioHe HAONIOAAJIOCh YydalleHue
poxokaeHus cenei [1, 5, 9-10, 14, 16, 21-22]. Mb1 cocTaBuiau rpaduK pa3BUTHS CElIeH 3a 3TOT MEPHO.T
(pucyHOK 2).
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Pucynok 2 — I'paduku pa3sutust ceseil B pedHbix 6acceiiHax ['a3ax-ToBY3CKOro SKOHOMHYECKOro paiioHa

[lyrem nmpuMeHeHHs CPaBHUTEIBHOTO aHAIN3a CTATUCTUYECKUX MaTepHalioB U KapTorpadupoBaHUs
Ha OCHOBE COBPEMEHHBIX KOMITBIOTEPHBIX TEXHOJOIWH OLICHEHO BIIMSHUE CEJed Ha HacelleHHE U TEeppH-
TOPUANBHYIO OPTaHM3aIMI0 XO3AUCTB HCCIEAYEMOM TEppPUTOPUH, a TaKKe MPOBENEHO paiOHHPOBAaHHE
ceneil mo vactote moBTOpsieMoctH. A. P. Meney u ap. (2011, 2016, 2019) oTtmeuaroT, 4TO TIpH OLICHKE
NPUPOAHOTO M TEXHOTEHHOTO PUCKA C HCIOJNB30BAaHMEM COBPEMEHHBIX KOMITBIOTEPHBIX TEXHOJIOTHH
MOJIy4al0T JOCTOBEPHBIH MaTepuana 00 ONAacHOCTH M PUCKE BO3ACHCTBUSA NPUPOIHBIX M TEXHOT'CHHBIX
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KaTacTpod, a pe3yJabTaThl KAPTUPYIOTCS WM MIPECTABISIOTCS TpapuuecKuMu n3o0paxkenusmu [2, 8, 18].
C ucnons3oBanneMm «Kaptel ceneti» (Cenu B AszepOaiimkane) M. O. Mapnanosa, P. H. Maxwmynosa,
b. A. Bynarosa (1978) [17], mayunsix ucciienqoBanuii P. H. Maxmymosa (2008, 2017) [1, 9], b. A. byna-
roBa, H. A. babaxanoga (2002) [10], C. A. Tapuxazep (2020, 2021, 2022) [3, 4, 19-20], C. I". PycramoBa
(1957) [21], matepuanoB MUC 3a 2007-2019 rr. [14], COOCTBEHHBIX HCCIEIOBAHUI aBTOPOB COCTABIICHA
Kapta pailloHupoBaHusi TeppuTopuu ['a3ax-TOBY3CKOro SKOHOMHYECKOTO pailoHa TI0 YacToTe

MTOBTOPSEMOCTH celiel (PUCYHOK 3).
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Pucynox 3 — PaiionupoBaHue ceneil 1o yactore nopropsieMoct B ['a3ax-ToBy3cKOM 3KOHOMHYECKOM paiioHe

Ha kapre cenu mo yactoTe MOBTOPSIEMOCTH pa3/IeNIeHbl Ha 5 KaTerOpUi: pailoHbl, HE MOABEPKCHHEIC
CeJIsM, TTOTCHITMAIBHO CEJICOTacHbIe paloOHBI, paliOH CIab0To TPOSBICHUS Celleld (CeTd TOBTOPSIOTCS
onuH pa3 B 5-10 5er), paiioH cpeqHero NposBIEHUS celieil (e TOBTOPAIOTCA OJMH pa3 B 3-5 5ieT), paiioH
CHJILHOTO TIPOSIBJIICHUS cejlel (cenr MOBTOPSIFOTCS OJMH pas B 2-3 Tona).

PaifonnpoBanHme cejieil 1Mo JacToTe IMOBTOPSEMOCTH ITOKa3bIBaecT, 4To Oepera p. Kypwr sBisroTCs
30HaMH, IJIe celiel He OBIBaeT, MOATOMY Ha MOMEHT PallOHMPOBAHHS OHU OBLIH OIICHEHBI KaK TEPPUTOPHUH,
He ToJBepKeHHBbIE ceysaM. JIKelpaHdelb CYMTAeTCs] MOTEHIIMAIBLHO CEJIe0NacHON TeppPUTOpUEH, I0XKHbBIE
CKJIOHBI KOTOPO# KpyThIe, a ceBepHble mojorue. OOpamnamT Ha cebs BHUMaHHE TTOBEPXHOCTH BEIPAaBHU-
BaHus Ha BbicoTax 600-1000 m mnato I'ypikyBaH. Peku, nmpoTekaroniue yepe3 3TOT paloH, CUUTAIOTCS
KpuKaMH, pa3saCJICHHbIMHU aHTCUCACHTHBIMU NOJIMHAMH, T'IC MPOABIIAIOTCA cltabble celmu u3-3a KJimMara,
cimalble cenu 3/1eCh MOBTOPAIOTCA HE Oojee pasa B 5-10 jer, HaOMIOAOTCS MPEUMYIIIECTBEHHO B pyclie
peKu, Ha ee BoAocOope, Ha ydacTKax, OJIM3KUX K KOHycaM BBIHOCA, HAHOCS yIIepO XO3SiCTBaM M JKHIIBIM
nomaM. CpenHue ceid MOBTOPSIIOTCS OAMH pa3 B 3-5 J5ieT, NMpHBIEKAIOT BHUMaHHE OacceWHbI peK B
lazaxckom, IllamkupckoM U ArcTauHCKOM aIMUHUCTPATHBHBIX paiOHaX, OCOOCHHO CEIM Ha peKax
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ToBy3uait 1 Arcradauaii. B pe3ynprare ux mposBICHHUS MOBPEKTAOTCS Callbl, CEILCKOX03IHCTBEHHBIE
0TI, CENIbCKOXO3AUCTBEHHBIE OOBEKTHI, aBTOJIOPOTH, Pa3pyIIAIOTCSI MOCThI, CUCTEMbI CBS3H IPUXOIAT B
HerogHOCTh. CHIIBHBIE CEJIM MOBTOPSAIOTCS OAUH pa3 B 2-3 roga. Ciofa OTHOCSITCSI CEJICONACHBIC PEUHBIC
Oaccelinbl B TOopHBIX 30HaX [emabexckoro, ToBy3ckoro u IllamMkupckoro paiiOHOB, OCOOCHHO PEKHU
Hamkupuaii u /[[3esmuail, rxe paspylIieHbl aBTOAOPOTM PECIyOJMKAHCKOTO 3HA4YCHHUs, HapylleHa
TEepPUTOPHATIbHAS OPraHU3aLUs XO35MCTB, THOHET CKOT U JaKe JIIOAH.

OneHka TEppUTOPUM BakHA MpPHU MPOTHO3MpOBaHMM ceneil. IIpum 3TOM criexyer yduThIBaTH Kak
NPUPOAHBIE, TAK U YKOHOMHUKO-reorpaguyeckue ycioBus. B To e BpeMs, MOCKOIbKY BO3HHKHOBEHHE
ceseil U pa3Mep NPUYMHEHHOTO MMM SKOHOMHYECKOTO yIepOa CBSi3aHbl C AHTPOIIOTEHHOW AesATellb-
HOCTBIO, MHOT'/Ia yIaeTCsI MPOTHO3UPOBATh CEJIEBbIE SABJICHUS U HEeHTpanu3oBath ux [14, 16, 23].

3akiouenne. Bennka ponb COIMAIBHOIO CTPaXxOBaHHUS B pealM3allMd IPOTHBOCENIEBBIX MEpO-
npusATHA. B 4acTHOCTH, BaXKHO NMPHBJICYb KOMIIAHMH COLIMAIIBHOIO CTPAaXOBAaHUS K BhIIJIATE ylepoa, Ipu-
YHHEHHOTO CeJIIMU X03siicTBaM U HacesieHuio. KoHedHo, 9acTh yiep0a X03siCTBEHHBIM MPEaIpUITHIM,
00BEKTaM, CENbCKOXO3AWCTBEHHBIM IOJISIM, a TaKXe HAaCEJIEHHWIO OIIauMBaeT TOCyIapcTBO, HO pOJIb
CTPaxOBBIX KOMIIAaHMH 37€Ch HE3aMEHHMMa. B CBS3M ¢ 3TUM BaXHO, YTOOBI HACEJIECHHE 3apaHee 3acTpa-
XOBaJIO CBOM YACTHBIE AOMa U JUYHOE UMYIIECTBO B CTPAXOBBIX KOMIIAHUSIX OT OJKUAAEMbBIX CTUXMHHBIX
OeJICTBUI, B TOM YHCJIE CEJICH.

AHanu3 MaTepualioB INEpenucu HaceleHUs BbIsBUI, 4TO B 2009 r. Ha ceneomacHbIX TEPPUTOPHAX
Oacceitna p. [[3eramyaii nmpoxusano 77 589 gen., a B 2019 1. UX KOJIMIECTBO YBEIMIMIOCHh Ha 2723 4e. u
cocraBwio 80 312 4en. Ananmoruuno B OacceiiHe p. Arcradauaii B 2009 r. npoxuBano 19 283 den., a
B 2019 r. xoanuecTBO MX BO3pocio Ha 5258 uen. u coctaBuio 24 541 dgen. B Gacceiine p. ToBy3uait
B 2009 r. mpoxuBaino 17 463 yen., a B 2019 r. KOIMYECTBO UX yBENMUUIOCh Ha 1858 uen. u coctaBuio
19 321 uen., B Oaccetine p. lllamkupuaii B 2009 r. mpoxuBano 42 712 ven., a B 2019 1. UX KOJUYECTBO
BO3pociO Ha 5652 uven. um cocraBuio 48364 uen. Mcciaemyemas TeppUTOpuUs TOCIEIHEE AECATUIIETHE
MOCTOSTHHO TIOAIBEprasiaCh BO3JIEHCTBHIO celieil, W 1Mo cpaBHeHHIO ¢ aHamoruvHbiM 2009 r. (68,4%
HaCeIJleHHs ) 3TOT OKa3aTenb yBeauamics 10 79,2%.

CBOeBpeMEHHOE BBHINIOJIHEHHE TNPEAYCMOTPEHHBIX TOCYJapCTBEHHBIMH IpOrpaMMaMy paboT IO
00opb0e ¢ ceNsiMH MOJIOKUTETBHO CKa3aJI0Ch HA YCKOPEHUH SKOHOMHYECKOTO Pa3BUTHS, TEPPUTOPHAIIBHOI
OpraHU3allui XO34HCTB, MO3BOJMJIO MOBBICUTh HOPMAJIBHYIO TPYAOBYIO aKTHBHOCTh HaceieHus. llman
neiictBuii mo mepBoil ['ocynmapcrBenHoi mporpamme (2004-2008 rr.) B OCHOBHOM OpPHMEHTHPOBAH Ha
celleomnacHble peKku, a Bo Bropoi ['ocyaapcrBennoit mporpamme (2009-2013 rr.) npeanoXeHHbIE MEPHI 110
3alUTe OT celel CrpyNnUpOBaHbl 0 aAMUHUCTPATUBHBIM paifoHaM.

XoTs Ha 60pBO0Y C CeNeBBIMH SIBICHIAME B ['a3ax-ToBY3CKOM SKOHOMHYECKOM paiioHEe 3a TOCIETHUE
20 ner ObUIM BBIAETCHBI OONBIINE CPEACTBA, 3TH PabOTHI JalH TMOJIOKUTEIbHBIH 3()(EeKT MmoKa JIUIIb B
HEKOTOPBIX KPYIHBIX CEJICHOCHBIX PEYHBIX OacceilHax, HO OoJbluas yacTh cejeld He ObUla MOJHOCTHIO
HEeUTpanu3oBaHa. JTO CBI3aHO C TeM, 4yTO OOpr0Oa C CeNsIMH BEIETCS MO3TAIHO, HE MIPUMEHSIIOTCS KOMII-
JIEKCHBIE Mepbl 00pbOBI W T.1. llenecooOpa3Ho yduThIBaTH yiepO, KOTOPBI MOI'YT HAaHECTH pa3py-
IIUTEIbHBIE CEMU MPU TEPPUTOPHUATBHON OpTraHU3allud XO3SAHCTB, M OCYILIECTBIATH PAJ 3aIIUTHBIX
MEPONPUATHI 0 UX MUHMMU3AIMU: CIEIYyeT 3apaHee POrHO3UPOBAThH CEJIEBON PHUCK, BBIBIATH CEJICBbIE
Ouar” U NpUHUMATh IPOTUB HUX KOMIUIEKCHBIE MEPHI.
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T'A3AX-TOBY3 DKOHOMMKAJIBIK ATMAKTBIH DdKOHOMMKACBIHA
CEJIITH 9CEPIH DKOHOMUKAJIBIK-TEOT PA®USLIBIK 3EPTTEY

Annotanusi. Makanana ['a3ax-ToBy3 SKOHOMHUKAIIBIK ayaHbIHBIH TayJIbl JXOHE Tay €TeriH/eri aliMaKTapbIHIa
TaOUFH XKOHE TEXHOTeHMIK (DaKTOpJIap/blH 9CepiHEH cesl KYOBbUIBICTApBIHBIH JKAaHJaHYbl XKOHE OJapIblH XaJbIKTHIH
KOHBICTAHYbIHA JKOHE MLIapyalllbUIBIKTapAbIH ayMaKTBIK YHBIMIACTHIPBUIYBIHA ocepl JKaH-)KaKThl 3epTTeieni. Op
KbULAApIArel a3pooTOTYCipiliMaep i Naijanana OTHIPHIN, KEUIEHAl 3epTTeyJiep JKYpPri3ilin, cesl Kayli MeH cell
Kaymi Oap aliMakTapra OopKamzap »Kacallblll, OEJICeH/l CeJl OLIAKTAPbIH JaMbITY JKOHE KEHEHTy TeHICHUHsIIaphl
AHbIKTaJIaJbl. KaH_lbIKTI)IKTaH 30HATAY JKOHC 3aMaHayu KOMHbIOTepJ'liK TCXHOJIOTUsJIapAbl naix'l,uanaﬂa OTBIPLIII,
CTAaTUCTUKAJIBIK MaTepHaJIapFa CaJbICTBIPMaIIbl TAJIIAY JKYPTi3iiil, KapTaFa Tycipy >KYMbICTaphl XKYPri3uIil, cenmin
3ePTTENICTIH ayJaHAaFbl XalbIKKa JKOHE IIapyallbUIBIKTAPIbIH ayMaKThIK YHABIMBIHA dcepi OaranaHblm, maiina 6oy
JKULTIri OOMBIHINA cenpi aiiMakTapra 0eiry Oepurai. HaKThl cTaTUCTHKAIBIK KOPCETKIIITEP i MATEMATUKAIBIK Talay
CeJIIIH KYIICIOIHAETi aHTPOIIOTEHIIK (DaKTOPABIH POJIiH JKOHE OJIAP.IBIH MIAaPYaIlbUIBIKTH ayMaKTHIK YHBIMIACTHIPYFa
KeJTipeTiH YKOHOMHKAITBIK, 3USHBIH apTTHIPYAbI )KaH-KAaKTHI HET13AeH Il )KoHe oJlapMeH KYpecy JKOJAaphl 3epTTee .

Tyiiin ce3aep: cex Kayti, Kayill, SKOHOMHUKAJBIK 3aJ1al, 63¢H 0acCeifHi, CIyTHUKTIK CypeTTepi TYCIHAIpY, cel
OesnceHaimiri.
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ECONOMIC-GEOGRAPHICAL STUDY OF THE INFLUENCE OF MUDFLOWS
ON THE ECONOMY OF THE GAZAKH-TOVUZ ECONOMIC REGION

Abstract. The article detail studies the activation of mudflow phenomena as a result of the action of natural and
man-made factors in the mountain and foothill zones of the Gazakh-Tovuz economic region and their impact on
population settlement and the territorial organization of farms. Comprehensive studies were carried out using
airphotopictures from different years, forecasts of mudflow hazards and mudflow areas were given, and trends in the
development and expansion of active mudflow centers were determined. A comparative analysis of statistical
materials, mapping was carried out, using remote sensing and modern GIS technologies, the impact of mudflows on
the population and territorial organization of farms in the study area was assessed, the zoning of mudflows by
frequency of occurrence was given, as well as based on an analysis of scientific research conducted in this area. By
mathematical analysis of actual statistical indicators substantiates in detail the role of the anthropogenic factor in the
intensification of mudflows and the increase in economic damage they cause to the territorial organization of the
economy, and ways to combat them are studied.

Keywords: mudflow hazard, risk, economic damage, river basin, interpretation of satellite images, mudflow
activity.
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INDIVIDUAL GEOINFORMATIC
AND CARTOGRAPHIC PROJECTS:
A CASE STUDY IN VAC, HUNGARY

Abstract. This article presents the findings and methods employed in two individual projects: the Individual
Geoinformatic Project (IGP) and the Individual Cartographic Project (ICP). The projects were conducted in the town
of Vac, Hungary, with the IGP focusing on environmental measurements and the ICP on mapping tourist attractions.
The goals of the projects were to design and create maps, develop a geodatabase, and produce related materials such
as reports and presentations. The project area covered a specific part of Vac, including prominent landmarks, historic
sites, and residential areas. Data for the projects were collected through field surveys and office work, using various
data sources and tools such as GPS devices and ArcGIS Collector. The process involved planning, data collection,
and extensive laboratory work to process and analyze the acquired data. The results include two sets of environ-
mental maps and two touristic maps, as well as a comprehensive website showcasing the findings. The article
concludes with recommendations for future projects, highlighting the importance of continuous data collection and
more sophisticated measurement techniques for accurate map representations.

Keywords: geoinformatics, cartography, environmental measurements, tourist attractions, Vac, Hungary.

Introduction. Individual Geoinformatic Project (IGP) and Individual Cartographic Project (ICP) are
two different subjects that are based on the same location. However, they have different thematic topics.
IGP — environmental theme, which includes measurements of surrounding environment. ICP — tourist
theme, which focuses on significant and remarkable places that are interesting for tourist audience.

The goal of these projects is to learn how to design maps beginning from data acquiring and field
survey and finishing by creating of layout and publishing. As a main result, our group is supposed to
present two environmental maps and two touristic maps. Along with that the proper geodatabase, map
layouts, report, presentation and Web page should be complemented.

The project area is located in Vac, town with 35 000 inhabitants 35 km away from Budapest. This
ancient town is approximately thousand years old. Due to its good location of the meeting point of
mountains area and Great plain this place was favorable for human needs. The availability of water
transportation was a good background for trade and commerce, not to mention the important trade routes
and the possibility to cross the Danube [2] This place is a lovely and interesting place to visit and explore
combination of ancient ruins, churches and monuments with modern life facilities and advanced
infrastructure.
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Figure 1 —
Small scale overview of study area in Vac

Our group had to explore and map only southeast part of Vac (figure 1). The approximate area of
exploration is about 6854161 sq.km. This area includes picturesque Baroque Square, area along Danube
bend, historic sights, cemetery, lovely lake and mashes and residential area of private houses and
apartment buildings area.

Data Sources. Data sources is a variable object that depends on thematic. Regardless of the topic,
almost every map should start from the basic information that refer the topic to the place. In addition, later
as a new layer the theme data provides with additional information.

For creating base map, we used variable materials such as scan copies of the city map (scale
1: 15 000), topographic map (scale 1: 10 000), satellite image and Open street map.

For environmental map, we collected necessary data from the points of measurements (POM). They
were temperature, noise, solar radiation and humidity. As the area is big and complicated to walk these
data was gathered in two days 1 and 7 of October 2019. Totally we were able to collect 143 POM.

For tourist map, we explore our part of Vac in order to register points of interest (POI). Many
sightseeing were under our attention. For example, famous Marcius Square, The Cathedral (Konstantin
Square), museums, churches and so on. More general objects for basic needs such as café and restaurants,
bus stops, parking lots, drug stores and car services were also under consideration. Around 120 POI were
input in our database.

Description of workflow. As the usual scientific researches, our project mainly comprised of field
and office work. We started with planning the field data collection in office weeks before the trip. We
divided the work into two days, according to the plan, one filed work to collect cartographical data and
another day to make measurements regarding environment. However, we made some change regarding the
environmental data measurement as it was only possible to be accomplished in two different sessions. On
the other hand the office work consists of planning and dealing with the raw data to get the desired output.

Field work. Planning. Every project starts with a good planning to make the steps clear. An effective
plan can lead to good management, less time to perform the work successfully. Making it more specific,
we planned for both cartographic and geoinformatic projects. Firstly, we started with getting some general
information about Vac city, reading about the city, checking available maps, and planning for the
transportation with the help of our lecturer supervisor.

Preparation for the first field work, cartographic point of interest data collection. The work was done
with the help of handheld GPS devices and making notes about the important features of the city. We
planned to make the work more efficient and well-arranged, for this purpose, we used ArcGIS Collector.
This is an interactive and robust application designed to collect data in field and immediate transferring
the gained information to the account (figure 2). Then, the data can be downloaded informs of shapefile or
table.

Preparation of the second filed work, cartographic environmental data collection. Planning for this
work was more challenging as there were some regulations regarding the amount of measured data and the
maximum distance between the individual points. We created a fishnet or grid of points using ArcMap
toolbox and we performed a check to find out if it is acceptable (figure 3). Each of the distances were
checked with distance measurement tool (geodetic measurement) in ArcMap, then, uploaded to the
collector. The data to be collected were noise, temperature, humidity, and solar radiation through a device.
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Figure 3 — Creating a fishnet (200 to 200 m)

Data collection. On the first day, we started to collect information about the interesting points in Vac
city. We used ArcGIS Collector, handheld GPS, capturing photos, and making notes. The aim for
gathering these data was to create a touristic map, thus tourism interesting features must be collected.
These features were churches, museums, theater, restaurants, pubs, children playground, swimming pool,
and some other necessary places like hospital, markets, and bus stops.

On the second trip, we started from the north-east part of our area of the city to acquire measurement
of the pre-defined points. Both ArcGIS Collector and Voltcraft (UM 5/1 100 Environment meter). Devices
were used to get the locational and environmental information. Unlike cartographic data collection, the
time measurement was restricted between 11 am and 3 pm. This is due to the fact that the environmental
measurement varies greatly with time due to various factors. This process was more challenging to handle
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because of the time restriction, device functions, walking around restricted areas, and methods needed to
be followed for each measurement. For instance, the temperature, humidity, and solar radiation were
greatly affected by the sun, thus, variations happened while measuring in the shade. The noise was not an
absolute value and unpredictable, it can be different from time to time and there can be different ranges,
however, we took an average of the minimum and maximum noise recorded at each point.

Due to the mentioned limitations, the environmental data gathering attempt could not cover up the
area in the second day, therefore, we needed one more filed work. We calculated our performance in the
second day using our average speed, the time required only for the measuring data, time required for
walking between these points, and comparing all these with the limited range of time of the work (11 am -
3 pm). The result showed that it was impossible to cover up the whole area in one day. On the other hand,
this brought another issue which was the weather conditions difference. As a result, we decided to deal
with the data separately and divide the area into two parts.

Laboratory work (process of raw data). Work in a laboratory is a most time-consuming part of this
project. As it was mentioned above, two different thematically projects were taken a place at the same
area. However, at the end there must be two thematic maps produced.

After finishing with field survey and collecting necessary data the laboratory work took place with
the following algorithm:

1. Preparation of the base map.

2. Design tourist map.

3 I = ] B [ = 3. Design set of environmental
7 : = maps.
?/S;l.tfégt?terkepe Each part of this workflow has its own
| Z ;
1:8000 o us 20 s ' specific. . ..
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tourist map. Tourist map is presented in
A3 format, scale 1:8 000 in Hungarian
language (figure 4).

Designing tourist map consists of
sorting and filtering acquired data in
order to understand what should be
included in tourist map. To answer this
o question every cartographer should know
’ the target audience, its age and language,
not less than the format of the map and
the scale. The tourist layer included
only one point layer with POIL As
it is appeared, some points became not
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Készitete: Mamayeva Natalys
Kaziit az ELTE Tarkiphudombiny és Geonkeematikai Tansrikién. Budapest, 2019

Figure 4 — Touristic map of Vac in Hungarian language
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interesting any more when it was displayed on the screen. There could be several reasons, for example,
overloaded area of old town, uneasy task to display all bus stops with its connection and routes,
unnecessary information and so on. All these reasons made the final legend of 13 symbols on it in

Hungarian language.
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Another step is to create a symbol set that match the tourist map and do not conflict with taste of the
target audience. Symbols were created in Corel Draw soft, saved in png format and uploaded as the
pictures into the point layer in ArcMap document. In order to make the map look better without
overlapping, the size of the symbols were picked up and shifted where it was necessary.

Another stage is called “labeling”. The tourist map should include street names, important buildings,
squares and places names. This process requires more attention, because base map, symbols and labels
should be harmonic. Thus, for the names of roads the font named Bahnschrift Light Condensed size 5 was
chosen and for labeling important place Arial Narrow size 6.

To make the map more attractive, bunch of photos were included on the layout. They have a
reference number that can be found on the map and the full name. Moreover, a small-scale inset map used
on the layout, which shows the town border and the study area.

Detailed workflow of designing set of environmental maps. The entire layout consists of set of
thematic maps, such as temperature, noise, solar radiation and humidity (figure 5). Map scale is 1: 13 000.
As a base map, one map used only road layer information; however, another map showed the whole city
base map that was used in tourist map.

The interpolation tools are generally divided into deterministic and geostatistical methods. The
deterministic interpolation methods assign values to locations based on the surrounding measured values
and on specified mathematical formulas that determine the smoothness of the resulting surface. The
deterministic methods include IDW (inverse distance weighting), Natural Neighbor, Trend, and Spline.
The geostatistical methods are based on statistical models that include autocorrelation (the statistical
relationship among the measured points). Because of this, geostatistical techniques not only have the
capability of producing a prediction surface but also provide some measure of the certainty or accuracy of
the predictions. Kriging is a geostatistical method of interpolation [4].

Set of gathered points was interpolated into grid surface in ArcGIS environment with the tool Topo to
Raster. This interpolation method specifically designed for creating continuous surfaces from contour
lines, and the methods also contain properties favorable for creating surfaces for hydrologic analysis [4-8].
The generated raster then was classified and colored using suitable and standard color schemes.

Summary. To conclude, the project comprises of two important parts, cartographic and geoin-
formatics. Robust planning and approaches were followed in the process of field and office work. The
cartographic touristic data collection went precisely as planned, however, the environmental field
measurement, which was originally planned to be completed in one day was only been able to be
accomplished in two different days. This found out to be normal according our field time and speed
measurements and it also led to our suggestion for the future works. Using ArcMap software, we were
able to create and manage geodatabases, layer, and the maps. The whole process was executed very
successfully according to the plan and the workflow. Finally, the results are presented as two touristic
maps, two sets of 4 thematic environmental maps, and a website, which is available on
https://mercator.elte.hu/~ztiwra/V%C3%Alc_project/web_app/Index.html
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/KEKE TEOAKITAPATTBIK ’KOHE KAPTOI'PA®USIIBIK JKOBAJIAP:
BAK MBICAJIbI, BEHT' PUSI

Annoranusi. byn makana eki Oesiex jxo0ala KONJAaHBIIATBIH HOTIDKENEp MEH OJICTEpIl YCHIHAABL: KEKe
reorpadusutblk  akmapat sxobacel (IGP) xone xeke kaprorpadusibik xkoba (ICP). JKobamap Ban kamaceiHna
(Benrpwust) ky3ere achIpbUIINBI, OHAA KOpIIaFaH OpTaHBI OJIIEY XOHE TYPHCTIK KepikTi xeprepnai ICP xapraceH
s)kacayabl KaMTuThH IGP 6ap. JKobanmapapiH MakcaTTaphsl KapTajgapAbl xKoOamay jKoHe jKacay, reojepekrep 0azacsiH
J3ipIiey KOHE ecenTep MeH MPE3CHTAIMIIAP CUSAKTH OalIaHBICTHI MaTepHAIAapabl MbFapy Oomasl. JKoba aiiMarsl
OHriyi KepHEKTi Kepiepli, Tapuxu OpBIHAAP/bI KOHE TYPFBIH aylnaHaapjbl Koca anFaHna, Baureiy Oenrini 6ip
Oeuirin Kamteiael. JKobamapra apuanran aepekrep GPS kypeumrsutapsl MeH ArcGIS Collector cuskTel opTypiIi
JIepeKTep Ke3aepi MEH KypalJapblH MaiJanaHbIl JajalblK 3epTTEyJIep MEH KeHCEe JKYMBICTAPBl apKbUIBI KIHAJIBL.
By nportecc sxocnapiayipl, IepeKTep/Ii )KUHAYIbI XKOHE aJIbIHFaH JACPEKTEPIl OHICY JKOHE Talgay YIUIH ayKbIMIbI
3epTXaHAIBIK KYMBICTAP/Ibl KaMThIIbl. HoTrkenep 3KOJOrHsUIbIK KapTajap/AblH €Ki )KUBIHTHIFBIH JKOHE €Ki TYpU3M
KapTachlH, COHAAH-aK HOTIIKENep/Al KOPCeTETIH erkeil-Terkeisli BeO-calTThl KamTuabl. Makaia KapTaHbl 1ol
KOpCEeTY YIIiH Y3IIKCI3 IepeKTep i KUHAYIBIH JKOHE KYpACTIPEK eIy dMICTepiHiH MaHBI3IbUIBIFRIHA Oaca Ha3ap
ayJiapa OTBIpBII, OoJanIak xobanapra apHaJIFaH YCHIHBICTAPMEH asKTaJIa/Ibl.
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NHINBUAYAJIBHBIE TEOMH®OPMALIMOHHBIE U KAPTOI'PA®HUYECKHUE ITPOEKTHI:
HA ITPUMEPE I'OPOJIA BALl, BEHI'PUSA

Annoranus. [IpencraBieHsl pe3yabTaThl M METOMBI, MCIIONB30BAaHHBIE B IBYX OTICNBHBIX MpoekTax: WHmn-
BuayajdbHOM reouHpopmaimonHoM mpoekte (IGP) u HumuBuayansHoMm kaprorpaduueckom mpoekre (ICP).
IIpoexTsl mpoBommnucs B ropoae Bam, Benrpus, mpu stom IGP mompasymeBaer m3MepeHus mapaMeTpoB OKPY-
xaroreit cpensl, a ICP — xkapTupoBaHue TypHCTHYECKUX JOCTONIpUMedaTensHocTel. LenssMu mpoekToB ObIIH poeK-
THPOBAHHNE M CO3JaHME KapT, pa3paboTka 0a3pl T€OJAHHBIX M BBIIYCK COMYTCTBYIOIIMX MaTepHANIOB, TaKUX, Kak
OTYEThl U Mpe3eHTauuu. TeppuTopus NpPOEKTa OXBaTblBala OIPEICIICHHYH0 4acTh Balma, BKIIIOYas M3BECTHBIC
J0CTONPUMEUATCIIBHOCTU, UICTOPUUCCKHUE MECTA U KUJIBIC paflOH]:-I. I[aHHI)Ie JJTA TIPOCKTOB CO6I/IpaJ'lI/lCI) MOCPEACTBOM
TOJIEBBIX UCCIIEAOBAaHNUN U O(UCHOM pabOThI C MCIOIB30BAHUEM PA3JIMUHBIX HCTOYHUKOB JIAHHBIX 1 HHCTPYMEHTOB,
Takux, kak ycrpoiictBa GPS u ArcGIS Collector. DtoT mnporecc BKIIIOYaNI TIAHUPOBAaHUE, COOP AaHHBIX M OOLIMp-
HYI0 JJabopaTopHyIo paboTy 1o o0paboTKe 1 aHaIHM3Y MMOJYyYEHHOH HH(pOpMaIy. Pe3ynbTaTsl BKIIIOYAIOT B ce0s 1B
Ha0opa 9KOJIOTMYECKUX KapT W JBE TYpPHCTHYECKHWE KapThl, a TAaKXkKe MOJPOOHBIH BeO-CalT, I1EeMOHCTPUPYIOLIUH
pe3ynbpTatel. JlaHbl peKoMeHmanuu Uis OyIyIuX MPOEKTOB, IMOAYSPKUBAIONINE BaXKHOCTH HEMPEPHIBHOTO cOopa
JTAHHBIX U 00JIee CII0KHBIX METOJIOB U3MEPEHUS JIJIsl TOYHOTO TPEACTaBICHUS KapT.

KiaroueBbie ci1oBa: reonH(popMaTHKA, KapTOrpadus, H3MEPEHHS OKPYKAIOIIEH Cpelbl, TYPHUCTUIESCKHE JOCTO-
npuMevaTeIbHOCTH, Ban, Benrpusi.
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INFLUENCE OF THE ENVIRONMENT
ON HUMAN HEALTH AND QUALITY OF LIFE
(ON THE EXAMPLE OF THE GREATER CAUCASUS
OF THE REPUBLIC OF AZERBAIJAN)

Abstract. Health occupies an important place in the system of indicators determining the quality of life. Issues
of improving health indicators are especially relevant for the Greater Caucasus province, which plays an important
role in the socio-economic development of the Azerbaijan Republic and has a high standard of living, demographic
and labor potential. The territorial organization of health care in the Greater Caucasus province, environmental
peculiarities and their impact on the quality of life have been studied. On the basis of statistical materials the
indicators of disease spread among the population living in the region are studied.

Atmospheric air pollution is mainly responsible for the spread of infectious diseases, so the relationship
between them has been studied. The relationship between the human development index and the environment and its
impact on the quality of life has been studied. It is found that the amount of waste from stationary sources in the
region has decreased. Air pollution directly affects the health of the population. Thus, the low amount of waste
emitted into the atmosphere corresponds to high values of the Human Development Index. More precisely, the
correlation between them is negative, and the coefficient of determination is equal to 0.857, i.e. the dependence is
determined at the level of 85%.

Keywords: life quality, human health, healthcare, environment, pollutants released into the atmosphere,
infectious diseases, Human Development Index.

Introduction. Protecting the health of the population, which is the main indicator of socio-economic
development, is one of the most urgent problems of the modern era. The primary aim of this development
is consist of creating a favourable environment for living long and healthy of the people. Diseases and
their regional distribution depend on natural geographic conditions, environmental quality, and other
factors [6]. Mankind has always depended on the natural environment throughout his life. Nature is one of
the essential factors that constantly ensure human survival and development. Protection of the
environment and conducting a policy aimed at improving the quality of life in these conditions is one of
the important factors affecting the sustainability of socio-economic development and the improvement of
the quality of life [7]. Human welfare and quality of life depend pretty much on the quality and quantity of
water, food, energy, and biological resources getting today and in the coming days. In the research area,
environmental degradation influences society in various ways. It has brought about the spread of various
diseases by depriving people of the means necessary for living, having a negative effect on their health.
Thus, the role of environmental pollution and environmental stress in the emergence of diseases is
undeniable [9]. As a result of anthropogenic activity, changes in the thermal balance as a consequence of
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deforestation, destruction of greenery, accumulation of dust particles and volatile gases creating a
greenhouse effect in the atmosphere, the exacerbation of global warming, and other processes have led to
the increase of diseases in modern times. In addition to these processes, the low quality of food products is
also one of the important factors affecting the health of the population. All these mentioned factors, in
turn, influence the quality of life of the population.

Research area. The Greater Caucasus province has a favourable economic and geographical position
encapsulating the north, north-west and north-east parts of the Republic of Azerbaijan. Thus, the region
has a complex hypsometric relief from the coastal plains of the Caspian Sea to the highest peak of the
republic (Mount Bazarduzu, 4466 metres). Having 27,8 thousand km” area, the province covers 32,1% of
the country’s territory (figure 1).
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Figure 1 — Natural and geographical conditions of the Greater Caucasus Province

Conceptual framework vo method. In order to apply the information to the region, the works of
scientists who conducted research in this field were referred to in the research work. S. A. Vasnev (2001)
used socio-economic indicators such as human health and average life expectancy in evaluating the
concept of quality of life. M. Sh. Salimov (2004) investigated the characteristics of the quality of life, such
as the development of human potential, medical and environmental characteristics, material welfare and
employment characteristics, and parameters of the security field.

Among Azerbaijani scientists Sh. M. Muradov (2004), J. B. Guliyev (2011), R. S. Abdullayeva
(2014), M. H. Rizayeva (2014), Z. N. Eminov (2022), S. I. Rzayeva (2022) and others have studied more
widely changes occuring indicators of the life quality of population, the quality of the environment,
medical-geographical problems, and their causes and consequences as a result of socio-political and
economic processes taking place in the country, as well as in various economic regions. Although studies
have been conducted in the field of the quality of life of the population in various regions, the problems of
the influence of the geographical distribution of diseases on the quality of life have not been researched.
Thereby, this research can be considered the first study of the impact of the geographical distribution of
diseases on the quality of life of the population in the Greater Caucasus province of Azerbaijan.

All data utilised in the research work is procured from official sources published in recent years. The
statistical, comparative analysis, system-structural, cartographic, SPSS statistics and other methods were
used in the article.

The application of Geographical Information Systems (GIS) tools plays a key role in the large-scale
assessment of the quality of life as well [18]. In the contemporary epoch, the leap in graphic capabilities of
computer technology has led to the expansion of its use fields. GIS is a computer-aided technology that
collects, stores, updates, analyses, models, and forecasts spatial and attributive data related to geographic
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objects and events and is used in finding solutions to problems [13]. Corresponding information was
carried out using the integrated tools of GIS.

Results and discussion. The Greater Caucasus province includes Baku, Absheron-Khizi, Shaki-
Zagatala, Guba-Khachmaz and Daghlig (Mountainous) Shirvan economic regions [4]. According to the
statistical data of 2022, constituting 46,5% of the country’s population, the population of the Greater
Caucasus province is 4676,1 thousand people. There are 20 cities and 1312 rural settlements in this
province. The urban population of the Greater Caucasus province is 3550, 1 thousand people, and the rural
population is 1126,0 thousand people [3]. In the Greater Caucasus province, 65,7% of the urban
population is concentrated in Baku city, 21,1% in the Absheron-Khizi economic region. 3-5% of the urban
population of the province falls to other economic regions’ share. There were sharp differences between
the city of Baku and other economic regions of the republic in the level of socio-economic development
and the formation of demographic potential. The concentration of the majority of the industry and service
areas in this province has led to the migration of the population from rural areas to the city. The
concentration of most of the socio-cultural and demographic potential in Baku has led to the concentration
of medical facilities in this area. Therefore, most of the healthcare facilities, doctors and paramedics are
located in this place. In this regard, the essential medical-geographical processes such as the geographical
distribution of diseases, their socio-economic problems and expected results were investigated as one of
the indicators affecting the life quality of the population in the Greater Caucasus province of the Republic
of Azerbaijan.

In the year 2021, 158 hospitals operated in Baku city, and they had 20,1 thousand hospital beds
(pads). The number of doctors was 21,1 thousand, and the number of secondary medical workers was 22,7
thousand. It was observed that the healthcare indicators per 10,000 people of the population decreased
during the 21-year period (table).

Healthcare indicators per 10,000 of the population

] The number The number The number The power of ambulator care
Econpmlc of doctors of paramedics of hospital beds (pads) and polyclinic facilities
regions
2000 | 2010 | 2021 | 2000 | 2010 | 2021 | 2000 | 2010 2021 2000 2010 2021

Baku city 84,4 | 89,7 | 91,7 | 108,1 | 106,0 | 98,4 (1150 91,2 87,3 182,4 146,1 165,1
Absheron-Khizi 339 | 382 | 30,1 | 82,4 | 67,8 | 47,9 | 79,3 53,4 37,3 94,2 70,6 63,6
Shaki-Zagatala 19,9 | 22,2 | 158 | 68,8 | 65,0 | 52,9 | 83,4 | 285 22,6 140,8 127,7 102,0
Guba-Khachmaz 14,1 | 16,6 | 13,7 | 47,0 | 43,3 | 34,8 | 583 29,2 19,0 99,5 98,8 100,3
Daghlig
(Mountainous) 13,1 | 150 | 9,9 | 50,1 | 43,4 | 29,0 | 57,5 25,1 27,1 106,7 87,4 73,4
Shirvan
Province 33,1 | 36,3 | 32,2 | 71,3 | 65,1 | 52,6 | 78,7 | 45,5 38,7 124,7 106,1 100,9

Source: Regions of Azerbaijan, 2005, 2022 [1, 2].

During the research period, a significant decrease (50-60%) was observed in both the number of
hospitals and the number of hospital beds in the economic regions. In addition, the number of qualified
doctors in the regions is inadequate, there is a shortage of doctors in different specialties. Therefore,
patients from the regions come to Baku. Healthcare indicators per 10,000 people in Baku are 2-3 times
higher than the average provincial indicators. The relative indicators of other economic regions are in most
cases close to the average indicators of the province.

Research indicates that in 2021, 1303,9 thousand patients (2,664 per 10,000 people) were registered
in the Greater Caucasus province, which is 1,5 times more than in 2000. One of the most widespread
disecases among the population is respiratory diseases. The relative rate of people suffering from this
disease in the province is 1045,1 per 10,000 people. The highest indicator for economic regions was
observed in Daghlig (Mountainous) Shirvan (1386,2) and Baku (1205,8). The second widespread disease
is infectious and parasitic diseases. 303,9 patients per 10,000 people were registered in the province.
Absheron-Khizi has the highest rate with 570,6 people, in other economic regions, it varies between 150-
300 people per 10,000 people. Diseases of the nervous system, digestive system and circulatory system are
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the third on the list. In 2021, 290,3, 191,6, and 170,7 patients per 10,000 people were registered in the
province, respectively. Neurological diseases were mostly observed in Baku (539,2), Shaki-Zagatala
(306,3) and Absheron-Khizi (301,7). Digestive system diseases were recorded in Baku (273,7) and Shaki-
Zagatala (260,5), and circulatory diseases were recorded more in Shaki-Zagatala (291,7). Compared to
2015, there was a 25,3% increase in the total number of patients in the Greater Caucasus province in 2022.
However, a sharp increase in the development of diseases related to infectious and parasitic, neoplasms,
neuropathy, and circulatory diseases was observed. The occurrence of such cases in the last 3 years was
directly related to the negative effects of the “isolation” brought by the coronavirus pandemic on the
population (figure 2).
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Figure 2 — Infectious and parasitic (a), neoplasms (), neuropathy (c), circulatory disease’s (d) perennial dynamics

Thus, there are serious differences in the regional organisation of healthcare services, the number of
healthcare facilities, and the coverage of the population with these facilities. The sparseness of hospitals in
the regions, low salaries, and poor organisation of the social protection system have led to the lack of
personnel and the inability of services to meet modern requirements. It is fairly important to solve these
problems and improve the medical services provided to the population [5].

The quality of the environment for a person is determined by his health. The environment is a set of
components that affect the quality of life, living conditions and human health [16]. Extreme heat, sudden
changes in temperature, poor air quality, and extreme weather conditions adversely affect health. The
increased risk of heart attack and stroke, suicide, mental problems, asthma, allergies, and some infectious
diseases is especially noticeable. Atmospheric pollution is one of the necessary factors that cause climate
changes, which are considered environmental problems in the Greater Caucasus province, and indirectly
affect the quality of life and human health. Air pollution and violation of its transparency and gas
concentration pose not only climate changes but also a threat to the health of the population in the area [9,
16]. As can be seen from the analysis, the majority of polluting substances released into the atmosphere in
2021 fall on the share of Baku city (94.2%). The Greater Caucasus region also plays an important (88,3%)
role in air pollution across the republic. This is also related to the location of Baku city in the province. In
other economic regions, the amount of pollutants released into the atmosphere was 0,1-3,7 thousand tons.
Compared to 2005, a sharp decrease in these indicators was witnessed in the Absheron-Khizi economic
region, as well as Baku city. Accordingly, there was a decrease of 3,6 times compared to 2005 in the
province. During the years 2000-2021, a total of 2,880,000 tons of pollutants were released into the
atmosphere from stationary sources in various economic regions located in the Greater Caucasus province.
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The primary part of this falls to Baku city’s share (2726 thousand tons) [1, 2]. Although the share of
pollutants emitted into the atmosphere increased slightly in the Daghlig (Mountainous) Shirvan, Guba-
Khachmaz and Shaki-Zagatala economic regions in the years 2000 and 2021, a decrease was observed in
the Baku and Absheron-Khizi economic regions. The amount of waste thrown into the environment is one
of the most important factors affecting human health. In order to visually observe the geographical
distribution of the amount of waste and diseases, the relevant data were visualised using the ArcGIS
software (igure 3). Based on the analysis, it can be enunciated that the number of patients is also high in
the areas where the amount of waste is high. These indicators depend on each other.
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Figure 3 — The number of air pollutants emitted into the atmosphere and the geographical distribution of diseases
in the Greater Caucasus province, 2021.
Source. Data of the State Statistics Committee of the Republic of Azerbaijan [20, 21]

The reduction of pollutants released into the atmosphere is the result of the closure of some
enterprises and the recent reforms in the field of environmental protection. After the waste is collected, it
is neutralised by the state institutions by means of disposal, selection, decomposition, recycling and other
methods. The average annual amount of household waste in economic regions such as Guba-Khachmaz,
Shaki-Zagatala, and Daghlig (Mountainous) Shirvan was 364 thousand m® compared to 5354 thousand m’
in Absheron and Baku. It is 1000 m® daily in mountainous regions, and close to 15 thousand m’ in
Absheron and Baku [1, 2]. Observations indicate that the uncontrolled and untimely collection of
household waste in residential areas has caused the spread of harmful waste to the surrounding areas
through air and rainwater, causing the emergence and spread of several diseases. Based on the analysis, it
can be enunciated that as the amount of household waste increases, so does the number of infectious
patients. These indicators depend on each other. The result of the linear correlation coefficient is 0,863.
The relationship between indicators is intense. Assuming that the coefficient of determination (R?) is
0,617, it can be concluded that the obtained regression model is significant and useful for forecasting
based on the data of the database (figure 4).

Natural and environmental factors have a serious impact on the human health. Several natural-
geographical, socio-economic and anthropogenic factors directly or indirectly affect the health status of
people. Economic, social, natural, biological and demographic factors of the environment are considered
the most important among them. Along with being closely related to each other, these factors' influence is
complex. In this case, certain diseases appear in the human body, and natural-ecological factors play an
important role in the occurrence of these diseases [6].
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Figure 4 — Regression relationship between household waste and infectious diseases, 2015-2021.
Source. Data of the State Statistics Committee of the Republic of Azerbaijan [20, 21]

It is important to evaluate the Human Development Index (HDI) in the region since the indicators that
shape the quality of life and the problems that arise are ultimately directed to the development of the
human factor [8]. Nominately, the environment is considered one of the main factors affecting the quality
of life of the population. This affects the assessment of the quality of life of the population in areas with
serious environmental problems. However, when determining the level of development of countries, the
environmental factor is not taken into account and is not directly included in the calculation of HDI.
Nevertheless, environmental sustainability is recognized as an important aspect of human development.
Sustainable development has become the new goal of world development, and the restoration of a quality
environment is an important issue. The environment is a set of components that affect the quality of life,
living conditions and human health. The purpose of the research is to learn the effects of the quality of the
environment on the quality of life of the population. It is known that the health of the population is one of
the indicators of the HDI. Health is the greatest blessing for mankind, and its indicators are one of the
urgent factors characterizing human development. Depending on the goals of calculating the coefficients
characterizing sustainable human development and the calculated coefficient, different health indicators
are used. Using of various indicators characterising health depends, first of all, on determining the level of
development of the countries, on the health problems faced by the country in question, formed in a certain
period and how to overcome them [19]. When calculating the Human Development Index, special indices
adopted by the UN are used. They include health, education and income indices [17]. When calculating
the indices, the health index refers to the life expectancy at birth. Thus, the level of development of
countries depends on income and education, as well as on human health, that is, on average life
expectancy. As the health index increases, so does the Human Development Index. The interdependence
of these indicators was analysed. The result of the linear correlation coefficient is 0,967. The coefficient of
determination (R?) 0,935 indicates that 94% of the random variables lie on the trend line. The relationship
between the indicators is intense (figure 5).

Our life expectancy - the number of years we are expected to live from the time we are born — is an
important measure of the health of any society. Simply put, longer life expectancy is a sign of a healthier
population. Many factors can lead to poor health and can reduce life expectancy; air pollution is one of
them [17]. The other most important factor affecting human health is the environmental factor. Inadequate
waste disposal methods can lead to pollution, contamination of soil and water sources, spread of diseases,
and ultimately adversely affect the quality of life. In order to clearly observe this, the relationship between
the amount of pollutants released into the atmosphere from stationary sources and the HDI was analyzed
and presented in the form of a linear regression equation (figure 6). The result of the correlation coeffi-
cient is -0,939. This indicates that there is a negative correlation between the amount of waste and HDI.
The coefficient of determination is 0,857. Analysis of the linear equation shows that the lower values of
polluting substances emitted from stationary substances are matched by the higher values of the HDI or
vice versa is observed. Subsequently, there is a relationship between the environmental factor and HDI.
Therefore, it is important to consider environmental factors when measuring the level of development of
countries.
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Figure 5 — Relationship between the Health Index and Human Development Index, 1995-2021.
Source. Data from the Global Data Lab [22]
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Source. Data of the State Statistics Committee of the Republic of Azerbaijan, Data from the Global Data Lab [20, 22]

Hereby, improving the environment is considered a very important factor for human health. Thus,
while ensuring the development of individual industrial and agricultural sectors in the country, it is very
important to take environmental factors into account. Regional and international cooperation is always
necessary for the successful solution of extremely important ecological problems, such as the reduction of
harmful substances released into the atmosphere and prevention of river water pollution.

Conclusion. The impact of health problems on the quality of life of the population in the Greater
Caucasus province can be seen primarily in the regional differences in the territorial organization of
healthcare facilities. Most of the healthcare facilities and most of the medical services are located in Baku
city. The distribution of diseases by region is also different according to urban and rural areas within the
province. Thus, the prevalence of diseases in cities is 1,5 times higher than in villages. The primary
reasons for this are air and water quality, low physical activity, high population density, and other factors.
Medical care in rural areas is inadequate. Villagers have to come to the city centre for routine medical
care. Because there are only paramedics in the villages. These stations are also very poorly provided with
material and technical base.

The quality of the environment has a significant impact on the human health. On average,
192,000 tons of pollutants are released into the atmosphere every year and 526 tons per day in the territory
of the province. The relationship between the amount of household waste and the spread of infectious
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diseases was determined. The relationship between pollutants released into the atmosphere from stationary
sources and the Human Development Index (HDI) was researched and the result of the correlation
coefficient was -0,939, and the dependence coefficient was 85%. The possibility of an increase in the
quality of the environment due to the reduction of substances released into the atmosphere from stationary
sources in the study area gives reason to predict that the number of registered patients will also decrease.
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T. M. I'yceiinoBa

FruteiMu KpI3MeETKep, TOKTOpaHT (O3epbaiikan Pecrrybimkach! Feutbiv xkoHe 611iM MUHHCTpITIT,
I'eorpadus unctuTyThL, baky, O3epbaitkan; huseynova-turana@mail.ru)

AJIAM JEHCAYJIBIFBIHA 7)KOHE OMIP CAITACBIHA KOPIIAFAH OPTA 9CEPI
(©3IPBAMJIKAH PECITYBJIMKACHI YJIKEH KABKA3 MbICAJIbI HET'I3IH/IE)

AHHoOTanMsi. OMip CYypy CamachblH aHBIKTAHTBIH KOPCETKIIITEp KYHECIHAE JEHCAYIIBIK MAHBI3/Ibl OPBIH Alla/Ibl.
JleHcaynbIK CakTay KOPCETKIIMTEPiH KakcapTy macenesepi ocipece O3zipOaiikan PecryOIMKaChIHBIH OJI€YMETTIK-
9KOHOMHKAIIBIK JaAMYBIH/Ia MAHBI3IbI POJT ATKAPATHIH JKOHE OMIp CYpy JACHreili, 1eMorpadusuIbIK )KoHE eHOEK dreyeTi
skorapbl YikeH KaBka3 MpOBHHIMMSICHL YINIH ©3€KTi 00JbIn TaObuaaasl. YikeH KaBka3 aliMarbIHIArbl JECHCAYJIBIK
CaKTayIblH ayMaKTHIK YHBIMIACTHIPBLIYBI, KOPIIAFaH OPTAHBIH €PEKIICTIKTEP] KOHE OJIApJIbIH OMIp CYpy carachiHa
acepi 3eprrenai. CTaTUCTHKAIBIK MaTepUaiap HerisiHae o0JbICTa TYPATHIH XaJbIK apachiHia aypyJapiblH Tapaty
KOPCETKIIITepi 3epTTEI .
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JKyknamel aypynapAblH TapalyblHa HETi3iHEH aTtMoc(epaliblk ayaHBIH JIACTAHYBI ocep eTelli, COHIBIKTaH
OJIApJIBIH apachIHIAFhl OalllaHbIC 3epTTeNai. AaM JTaMYbIHBIH HHICKCI MCH KOpIIIaFaH OpTa apachIHIAFbl OaiilaHbIC
JKOHE OHBIH OMIp Cypy camachkiHa dcepi 3eprrenai. OONbICTa CTAIIMOHAPIBIK KO3ICPACH IIBIFATHIH KAIIBIKTAP IBIH
KOJIeMi a3aiiFaHbl aHBIKTANIbI. AyaHbIH JIACTAHYbI XaJIbIKTBIH JICHCAYJIBIFbIHA TiKesel ocep ereai. OchbLiaiiiia, aTMO-
cepara IIBFapbUIATHIH KAIIBIKTAPIBIH a3 MOJIIEpi aJaM JaMybl HHICKCIHIH JKOFapbl MOHIIEpiHE COMKec KeJeli.
Jomipek aiiTKaHma, oMapIpIH apachIHIAFbl KOPPEISIUs Tepic, an aerepMuHanus kodddumuenti 0,857, arHu Toyen-
ik 85% neHreiinae aHbIKTaIaabl.

Tyiiin ce3nep: emip camnacel, agam JEHCAYIbIFbI, ICHCAYJBIK CaKTay, KOpIIaFraH OpTa, aTMochepara IIbIFapbl-
JIaThIH JIACTAYIIIBI 3aTTap, XKYKIANIbI aypysiap, AJaM 1amMmybl HHACKCI.

T. M. I'yceiinoBa

Hayunslit coTpyaHuk, 1okTopanT (MUHHCTEPCTBO HayKH U oOpa3oBaHus AsepOaiipkaHckoil PecrryOnukwy,
Wncruryt reorpaduu, baky, Asepbaitkan; huseynova-turana@mail.ru)

BJIMSIHUE OKPYJKAIOLIEN CPEJbI HA 3JJOPOBBE U KAYECTBO KU3HU YEJIOBEKA
(HA TIPUMEPE BOJILILIOT'O KABKA3A A3EPBAIN)KAHCKOI PECITYBJIMKH)

AHHOTauMs. 310pOBhE 3aHMMAET BAXKHOE MECTO B CHCTEME ITOKa3aTelNeH, OMpelesomuX KauyecTBO JKHU3HU.
Bomnpocs! yinydmenns moka3aTesnei 310poBbsl 0COOCHHO aKTyaJIbHBI 1 poBuHIMK bonbmoro Kaskasa, urparomeit
BaXXHYIO POJIb B COIIMAJIBHO-KOHOMHUYECKOM pa3BUTHH A3epOaiipkaHCKod PecrmyOnuku v HMMEIOIIeH BBICOKHI
YPOBEHb JKHU3HH, JeMOTpapUUSCKUil ¥ TPYIOBOM MOTeHIHa. M3yueHa TeppuTopraibHas OpraHu3aius 31paBooxpa-
Henust B bonbmom KaBkasckom kpae, 0COOEHHOCTH OKpY’Kalollel cpeibl U UX BIMSHHE Ha KauecTBO u3HU. Ha
OCHOBE CTAaTHCTUYECKUX MAaTCPUAIIOB MCCIIEOBAHBI MTOKA3ATEIN PACIIPOCTPAHCHUS 3a00JICBaHUI Cpeld HACEICHUS,
MPOKUBAIOIIECTO B OOJIACTH.

3arpsi3HEHHE aTMOC(EPHOTO BO3AyXa B OCHOBHOM SBIISICTCS NPHYUHON pPaCHpOCTpPaHEHHsS WHQOEKIIMOHHBIX
3a00JIeBaHAH, IIOATOMY U3yYeHa CBs3b MEXIy HUMH. VcciieqoBaHa CBsI3b MHIEKCA YEJI0BEYECKOTO PAa3BUTHUS C OKPY-
JKAIOLIEN cpefiod M €€ BIMSHHE Ha KAa4eCTBO JKM3HHU. Y CTAaHOBJIEHO, YTO KOJIMYECTBO OTXOJOB OT CTALIMOHAPHBIX
HCTOYHHUKOB B OOJIACTH YMEHBIIMIOCH. 3arps3HEHHE BO3AyXa HANpSAMYIO BIHAET HA 3I0pOBbE HAaceleHUs. Takum
00pa3oM, HU3KOE KOIMYECTBO OTXO/I0B, BHIOPACHIBAEMBIX B aTMOC(epy, COOTBETCTBYET BHICOKMM 3HAYCHUSM HHIIEK-
ca 4YelioBeYeCKOro pasButus. TouyHee, KOppesiius MeXAy HUMHU OTPUIATeNbHAs, U KOI(P(QUIUCHT AeTepMHUHAIINU
paseH 0,857, To ecTh 3aBUCUMOCTb OIpejiesieHa Ha ypoBHE 85%.

KiroueBble cjioBa: KauecTBO KU3HM, 3J0POBbE YEJIOBEKA, 3[PaBOOXPAHEHUE, OKPYKAIOIasl cpesia, 3arps3Hso-
e BEIIECTBA, BEIOpAachIBaEMbIC B aTMOC(Epy, HH(DEKIIMOHHBIC 3a00I€BaHNUS, HHACKC YSIOBEYCCKOTO PA3BUTHSL.
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CONSEQUENCES OF THE VIRGIN LAND MEGAPROJECT:
A VIRGIN LAND SPACE AND ITS DEVELOPMENT

Abstract. The results of studies of the eastern sector of Eurasia's steppe zone from the Volga region to the Altai
on the subject of the dynamics of the steppe titularity are presented. The rapid and almost complete replacement of
zonal steppe ecosystems on the plains with grain fields, which was produced by the Soviet Virgin Land Megaproject,
formed a specific virgin space in the steppe zone. As a result of subsequent transformations, it developed into a post-
virgin space, then transformed into an agro-export one. The leading factors of the formation of these spaces, their
main qualitative characteristics, and specific features are described. The totality of the Virgin Land megaproject and
the mass abandonment of fields, which has shown the self-restoring potential of the steppes, are considered as a
unique experiment in the renewal of steppe grass stands. Taking into account the existing and new trends, we suggest
an outline of the transition to a compromising space organized according to the principle of optimum economy and
natural communities.

Keywords: virgin lands, virgin land space, secondary steppes.

Introduction. The largest state megaproject in history for the one-time plowing of grasslands that
became known as the Virgin Land Campaign took place in the middle of the 20th century in the eastern
sector of Northern Eurasia's steppes and became the most important factor in the transformation of the
steppes, which still determines their fate. The history, essence, and consequences of the Virgin Land
megaproject have been studied by us for 30 years, and new generalizations and reassessments were carried
out for the next anniversaries of the Virgin Land Campaign. At the moment, large-scale studies dedicated
to the 70th anniversary of this project are being completed. The research is based on: fundamental ideas
about the history, essence and consequences of virgin campaigns in the grasslands of the Holarctic of the
19th—20th centuries; observations of the realization of the potential for the restoration of steppe
ecosystems in the 21st century and systematization of its regional manifestations; information about the
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cores of virgin and secondary steppe ecosystems; ideas about the dynamics of bioclimatic potential and
soil fertility, technological equipment of agriculture and prospects for the introduction of modern nature-
like technologies; notion of trends in the status of steppe life and diversity, cooperation on cross—border
Russian-Kazakhstan steppe protected areas, the achievements of the project to reintroduce Przewalski's
horses in the Orenburg region, the potential of the growing integration of the Volga-Ural populations of
saiga antelope in the steppe modern agrolandscape [1-13].

Methods. The main results were obtained using a systematic approach by methods of field geogra-
phical research, comparative historical and comparative typological analysis, interviewing, expert and
logical generalizations.

Results and discussion. Assessing the intensity of landscape transformations, primarily due to the
virtually complete loss of zonal steppe ecosystems on the plains, we came to the idea of steppe biological
titularity. We mean by this the geographical analog of dominance in ecology — a vivid expression of the
presence of a species in the landscape, which is one of the main signs of its physiognomy. Our research
has confirmed the high self-restoring potential of some titular steppe species and determined it of others,
and it is the potential that has reinforced our idea of steppe titularity. The main natural titles of the steppes
include steppe species of genera: feather grass (Stipa) — generally a recognized cultural, geographical, and
botanical symbol of the steppes, fescue (Festuca), tulips (Tulipa), marmot (Marmota bobac), steppe
species of ground squirrels (Spermophilus), saiga (Saiga tatarica), roe deer (Capreolus capreolus)
(considered as a forest—steppe and steppe gazelle), little bustard (7etrax tetrax), bustard (Otis tarda),
steppe species of the lark family (4laudidae) and diurnal birds of prey, the locust family (Acrididae), etc.
The titular species are capable of rapid self-restoring and, when the optimal number is reached, they are
usually in the field of view of the observer.

A distinctive feature of modern steppes is the replacement of natural titles with anthropogenic ones:
agricultural — grain and oilseed crops, cattle, pigs, chickens; and nomadic — adaptive breeds of horses,
sheep, goats, camels, and cattle. The main problem of the steppes is competition, the structure, and the
alternation of natural and anthropogenic titularity, although the inherent property of the steppe as a
landscape is permanent variability. So for 70 years after the Virgin Land project, the space of its imple-
mentation has changed its quality three times. Using the above concept of biological natural and
anthropogenic titularity of steppes, we develop the theory of steppe physiognomy according to Alekhin
[14, 15] and the landscape theory of the steppes by Chibilev [16, 17].

The replacement of natural and nomadic titularity with agricultural one took place in different ways:
on the European territory of Russia (ETR) it was a long gradual process (18-19 centuries), to the east of
the ETR the transformation took place instantly, in 1954-1956. The steppe titularity in the subzone of
chernozems and dark chestnut soils in the Trans—Volga, South Ural, West Siberian, and North Kazakhstan
steppes had been replaced by agricultural one for three years of the implementation of the Virgin Land
megaproject.

The idea of large-scale one-time development of virgin steppe lands in the Trans—Volga region, the
Urals, and Western Siberia did not belong to N. S. Khrushchev, under whose leadership the Virgin
megaproject was implemented. This idea originated during the resettlement movement for the Volga in the
19 century and was partly implemented by the Stolypin reform, after which significant reserves of arable
land were retained. The Soviet agrarian science of the early 1930s in the person of N. I. Vavilov and
Tulaykov, who advocated the development of 11-11.7 million hectares of chernozem soils in the east of
the steppe zone, was interested in these reserves. They were actively opposed by T. D. Lysenko offered to
rely on the creation of new more productive varieties, rather than expanding the area [18]. In 1941, the
idea of a virgin megaproject became particularly relevant due to the temporary loss of the main granaries
of the USSR; an expedition led by A. A. Grigoriev was conducted, the result of which was the basis of the
plowing of 13 million hectares of virgin lands with the best bioclimatic potential in 1943 [19]. Thus, the
line of geography was close to the positions of agricultural sciences.

The virgin land idea was implemented in the 1950-s with the maximum possible hyperbolization. By
the decision of the country's leadership, the plowing plans immediately reached 30 million hectares, and
taking into account future fallows, they were brought to 40 million hectares, and this plan was exceeded
due to increased obligations at the level of foremen and even machine operators. For the introduction of
land into arable circulation, the initiative of the lower management level, or even ordinary performers, was
enough. The Virgin Land megaproject (1954-1963) was accomplished as the most ambitious in terms of
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plowing volumes: 43 million hectares were plowed, 16 million hectares of which were in the RSFSR, and
25 million ha in the Kazakhstan SSR. Also, it was scaled according to the terms of implementation: the
main lands, over 36 million hectares, were plowed in just three years, which tripled the scientific
justification [20, 21]. In the RSFSR, the largest scale of plowed lands was in the Altai Territory (2.9
million hectares) and the Orenburg Region (1.8 million hectares) [22], which also became at least twice
the excess of the scientifically based plan.

The negative consequences, primarily agroecological, were caused not so much by the idea of a
Virgin Land megaproject itself, as by a three-fold excess of a scientifically based plan. Potentially
unproductive lands were plowed and are still officially listed as arable; the titular steppe landscape was
purposefully selected and plowed. It was this hyperbolization of the virgin idea that turned the steppe zone
into a zone of grain fields throughout the entire space of the implementation of the Virgin Land
megaproject, transformed the steppe into a kind of landscape coma, in which it has remained for more
than 40 years. Therefore, we were primarily interested in the reasons for such an excess of scientifically
based plans; after searching for it, we found that the hyperbolization of the virgin idea was not
voluntarism, but a consequence of fulfilling a wide range of strategic tasks, including beyond agriculture,
to which the megaproject was directed [11, 12].

The negative consequences of the virgin megaproject appeared almost immediately after its
completion and were recognized as its initiator, but there was no strategic decision to reverse the
withdrawal of agriculture from the high-risk zone. During an interview with the New York Times dated
02/23/1964, N. S. Khrushchev admitted that the part of the former virgin lands affected by erosion would
be transferred to pastures, and state efforts would be redirected to more favorable regions for agriculture
[23]. However, it was at this moment that a change of leadership took place in the country again, and
instead of fundamentally correcting the consequences of the Virgin megaproject, a period of inertia came:
by the mid-1970 s, more than 5 million hectares of chestnut soils were plowed; the state supported the use
of land plowed during the megaproject for agriculture through subsidies.

The state response to the negative consequences of the Virgin megaproject included mainly soil
protection measures; from 1966 to 1970 several state decisions were issued on urgent measures to protect
soils from wind and water erosion, on the prospects for the development of land reclamation and
redistribution of river flow. Plans for large-scale protective afforestation, regulation, and accumulation of
water runoff are being put forward again, that is, the ideas of the so—called "Stalin's plan for the
transformation of nature", which in 1954 was rejected in favor of a Virgin Land megaproject, are being
returned.

Due to the intensity and speed of the transformation of the landscape throughout the geographical
space covered by the Virgin megaproject, and the actual transformation of the steppe zone into a zone of
grain fields for some years, we consider this geographical space as a virgin one from the standpoint of
geography and steppe studies. According to the territory of the implementation of the Virgin megaproject,
the main core is located in the Trans—Urals, Western Siberia, and Central Kazakhstan with a length of
about 2000 km and a width of about 700—-800 km, and two wings are in the virgin space. The Trans—Volga
Cis—Ural wing from the Volga to the foothills of the South Urals has a length of about 800 km and a width
of about 100-200 km. The Central Siberian wing consists of the island steppes to the east of Altai,
including the Daurian steppes.

The speed and scale of the Virgin megaproject, the unfavorable climate for agriculture, and the lack
of resources caused the main contradictions and tension of the virgin space, which became its "congenital
defects". The harvest years generated no fewer problems than the lean ones: there was an acute shortage of
resources and infrastructure for record harvests. The instability of land use, which gave rise to its
unprofitability, required additional government spending, but contrary to economic logic, no adjustment of
the structure of land was discussed until the end of the 1980s. The problems of the land structure specified
by the Virgin Land Campaign were political, and for the first time were recognized only at the sunset of
Perestroika by the development of projects for the transformation of unproductive lands in 1989, which
remained unfulfilled.

The main problems and contradictions of the virgin land space were:

— the steppe space was developed not progressively or frontally, but simultaneously by a continuous
sampling of lands of easy development — steppe plains;
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— plowing of 20 million hectares of chestnut soil and subsequent plowing of 5 million hectares of
land on light chestnut soils with low bioclimatic potential;

— the production yield is 2—3 times lower than the biopotential;

— high losses;

— planned indicators exceeding the capabilities of the land with the technologies of that time, human
and other resources;

— at the end of mass plowing, the tendency of the slow growth of arable land areas with instability
and a wide amplitude of fluctuations in productivity and gross yield;

— the resources of the titular and economically valuable types of steppes have suffered fundamentally,
many of which have been listed in Red books;

— the main core of the Russian—Kazakhstan virgin land has released at least 1 billion tons of CO, into
the atmosphere over the years of its existence [24];

— politicization of the space and structure of farmland with an economic and political attitude to get
grain at any price

By the 1990s, all the signs of the ecological and economic crisis of the steppe zone having the
character of a challenge were observed in the virgin land area. Nevertheless, thanks to the state monopoly
on export (the impossibility of mass export of saiga antlers), the virgin space acted as a seasonal area of
saiga, whose population reached a maximum of 1.5 million heads [17, 25, 26, 27].

The virgin space existed from 1954 to 1994, including the years of the Virgin Land megaproject and
several years of inertia in the 1990s. With the beginning of reforms, instead of scientifically based
optimization [17], a spontaneous transformation of this space began due to: a fundamental decrease in
state support for agriculture, radical economic reforms with the reorganization of Soviet virgin land
agricultural enterprises socially oriented by the land reform. Under the influence of these factors in the
post-Soviet virgin land in the late 1990s, there was a sharp reduction of acreage, and in Kazakhstan the
liquidation of the majority of virgin state farms, with the transition of tens of millions of hectares into a
deposit without phytomelioration; virgin lands began to regenerate the post—virgin space.

So, the post-virgin space began its existence with an arable respite for the steppes lasting 10—
20 years. We consider this respite, a Virgin megaproject, and decades of its support as a unique, extremely
expensive joint natural-anthropogenic experiment to determine the self-restoring potential of the steppes.
From these positions, we are sincerely grateful to the authors of the Virgin megaproject and subsequent
reforms. Radical political conservatism and radical political reformism collided around land use in virgin
lands in a short period. The clash of forces made the land reform such that it was impossible to remove
unproductive lands from arable, especially to carry out costly phytomelioration and lose them as arable in
such an expensive way. The reduction of arable land in the structure of the land share would infringe on
the rights of the shareholder, hence the decision: to let these lands be temporarily overgrown with weeds
and steppe grasses, which happened. On this contradiction, the post—virgin land space was formed.

This space provided an opportunity to study the potential of self—restoration of steppe title species in
modern conditions: climate change, lack of phytomelioration of arable land, and increased CO, concen-
tration. The titular steppe biota has shown the properties of aggressive intruders, occupying thousands of
hectares in a few years, mainly where favorable conditions have developed. In the first stage, steppe
phytocenoses were quickly restored in the untilled areas where the seed fund was formed; in the second
stage, seeds from this fund spread to the surrounding fallows, fundamentally changing the course of
successions. The restoration of steppe vegetation was followed by marmots, little bustards, and other
steppe animal titles. By analogy with secondary forests, we called such ecosystems "secondary steppes",
which were left without saiga, whose resources came to a minimum due to poaching for horns provoked
by the abolition of the state monopoly on exports and the opening of foreign markets.

We recognize the secondary Stipa lessingiana steppes as a unique product of the virgin megaproject
and a landscape symbol of the post—virgin space (figure 1).

After a decade of the existence of the post—virgin space at the beginning of the 21 century, Russia and
Kazakhstan have begun to implement several agricultural projects aimed at involving steppe fallows in
circulation. Limited financial resources stretched the liquidation of deposits for 10—15 years. For 2020,
contradictory data on 16-35 million hectares of deposits are given for Russia. Fallows are returned to
circulation mainly by agricultural holdings that can apply modern agricultural technologies to large areas.
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Figure 1 — Secondary stipa lessingiana steppe in the Trans—Volga Cis—Ural wing of the post—virgin land space. June 2020

In 2022 there was a sharp increase in demand for steppe arable land, prices for the remaining land shares
in some post—virgin regions increased 10 times.

For the Russian part of the core of the post—virgin space with an area of 20 million hectares,
U-shaped covering northern Kazakhstan with decreasing bioclimatic potential (BCP) from north to south,
we have carried out geographical differentiation and developed ways to optimize land use. We distinguish
three segments of the Russian part of this core: the northern latitudinal with the highest BCP, the western
meridian (Orenburg), and the eastern meridian (Altai). The western and eastern segments coincide in the
direction of the reduction of the BCP but have geographical differences. In the Orenburg segment, the
Ural Mountains are on the path of atmospheric moisture transfer, in the Altai sector, the mountains, on the
contrary, contribute to additional moisture. In the western segment, there are mainly loamy soils and
steppe plains at altitudes of about 350 m. In the eastern segment, soils are mainly of light mechanical
composition at lower altitudes with greater water absorption and somewhat better conditions for
agriculture and afforestation.

Our scheme of structural optimization of the post—virgin space is based on the principle of using the
best land for intensive grain production technologies (northern segment) with a decrease in the share of
arable land in the landscape as the BCP decreases in the western and eastern segments (figure 2).

In the Trans—Volga Cis—Urals wing of the post—virgin space in the border Belyaevsky district of the
Orenburg region in 2010-2015, we singled out a site of the Orenburg State Reserve "Preduralskaya
Steppe" with an area of 16.5 thousand hectares where a project for the reintroduction of Przhevalsky's
horse was implemented. Currently, Przhevalsky's horse population has reached 70 individuals. In the same
wing, the transborder Volga—Ural saiga population (2015-2022) has been fully restored on the territory of
Kazakhstan, which regularly comes to calving in the border areas of the Russian Trans—Volga region
[1, 28, 29]. In the Daurian steppes of the Central Siberian wing, thanks to cross—border cooperation in the
field of nature protection, migrations of the growing Mongolian population of the dzeren have been
restored in the 21 centuries [30].

The redistribution of farmland, the use of modern technologies, and the support of the state reduce the
tension of this space in comparison with the virgin but do not eliminate it due to the factor of droughts and
the factor of falling prices in the harvest years, which is new concerning the virgin space. The virgin land
is more dynamic under the influence of two leading factors: fluctuations in weather conditions and
climate, and fluctuations in acreage in combination with the spread of sunflower and other crops.
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Figure 2 — The Russian post—virgin space of the Urals and Western Siberia,
and a schematic diagram of its structural optimization

In this work, the main focus was not on the number of plowed and decommissioned lands, but on the
search and fixation of a certain quality of self-restoration of steppe ecosystems to the level of secondary
steppes. Therefore, the areas of such can only be estimated by us in an expert way. For example, for virgin
areas of the Orenburg region in 2021, we estimated the area of secondary steppes as no more than 280-300
thousand hectares, although the area of maximum land outflow from arable land at the beginning of the
21st century was in the range of 1.4-1.6 million hectares. Currently, the bulk of deposits in the Orenburg
region has been put back into circulation, today there are no more than 4 million hectares of deposits, half
of them are secondary steppes, and such lands are located mainly in the southern and southeastern regions
of the region. The main parameters of the dynamics of arable land at the turn of the 20th and 21st
centuries. As experts, we will take the virgin regions of Kazakhstan — West Kazakhstan Region, Aktobe,
Kostanay, North Kazakhstan, Akmola region, Pavlodar region, East Kazakhstan, Karaganda. We take two
Russian regions bordering with Kazakhstan as model post-median ones: Orenburg (in the west), Altai
Territory (in the east) in relation to Northern Kazakhstan. So, the maximum arable land in the virgin area
fell at the beginning of the 1990s and amounted to about 30 million hectares. The maximum drop in
acreage was at the beginning of the 21st century — to less than 14 million hectares, or more than twice.
Then there was a steady restoration of acreage to the level of 18 million hectares for the first half of the
2020s. At the same time, the main grain-growing regions of Northern Kazakhstan, such as Kostanay,
North Kazakhstan and Akmola, have practically restored the acreage, and they are sowing about
15 million hectares. The greatest reduction in acreage and, accordingly, the greatest potential for self—
regeneration of steppes remains in the West Kazakhstan region (under a deposit of more than 1.5 million
hectares), in the Aktobe region — about 2 million hectares, in the Pavlodar region — 2 million hectares of
deposits, in the Karaganda region - about 1 million hectares [24].

We have studied the specific contrasts and oscillations in the post—virgin land space. As an example,
we will consider the border contrast of the Alexandrovsky—Gaysky district (RF) with its developed
adaptive meat cattle breeding and the Kaztalovsky district (RK) with the growing Volga—Ural saiga
population reaching its maximum. Within the virgin land's Pervomaisky district of the Orenburg region
(RF), two adjacent protrusions of the territory separated by the Chagan River sharply contrast: the western
protrusion, difficult to access, is the secondary Stipa lessingiana steppe, the accessible eastern one is
plowed as much as possible.

—— 4 ——
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A striking example of oscillation (alternating arrangement of opposite states on different sides of the
axis border) is the Svetlinsky (RF) and adjacent Aitekebiysky (RK) districts. In 1998-2008 the Svetlinsky
district was characterized by a slight reduction in arable land, the Aitekebiysky one — a sharp reduction at
200 thousand hectares with rapid restoration of steppe vegetation and marmot resources. From 2015 to the
present, the Aitekebiysky district returned the former acreage, the resources of the marmot were
fundamentally reduced, and the Svetlinsky district reduced the acreage by the same 200 thousand ha, on
which the processes characteristic of the Aitekebiysky district had taken place 10 years before [31, 32].

The post—virgin area is fundamentally more covered by the territorial protection of steppe
ecosystems. In 2010-2016, with the support of two Global Economic Fund (GEF) steppe projects, new
steppe protected areas were created in Russia and Kazakhstan, a population of Przewalski's horse was
created in Russia, and saiga was revived in Kazakhstan. This space will go down in history as the arena of
a global experiment that left a mark in fundamental science, arable respite, the dynamism of land, climatic
fluctuations, the spread of innovative technologies, the growth of yields and gross yield, the development
of steppe protected areas, the return of Przewalski's horse and the restoration of saiga.

Since the 2020s, with the Earth's population of 8 billion people, a pandemic, and other global
changes, a trend of rising world food prices has developed, which has intensified the plowing of fallows in
the post—Soviet space, including post—virgin lands. In the Russian Federation, the "State Program for
effective involvement in the turnover of agricultural land ..." has been launched (approved by the Decree
of the Government of the Russian Federation No. 731 of 14.05.2021) — in fact, Virgin Land Campaign—2.
Already in 2022, Russia has obtained the highest grain harvest in history — 153 million tons, and a high
sunflower harvest. The growth of global grain needs motivates the Russian Federation to increase the
export potential for grain, which in the coming years is projected at about 60 million tons. The Russian
Federation has already become a world leader in the export of wheat and sunflower, the production of
which is specialized by the post—virgin space. Under the pressure of these factors, this space evolves into a
new quality, acquiring virgin features in the monotony of agricultural landscapes and a high degree of
plowing. There are new properties — an expressed export orientation and the spread of intensive farming
technologies, the availability of credit, financial and other resources, and the likely end of the era of arable
respite, after which the ecological reserves of steppe biota populations will not find a place. In confir-
mation, we note that the long—expected simplification of the change of the type of permitted use of
farmland, in which steppe studies saw a tool for optimizing the structure of farmland, due to the above
factors, on the contrary, only legalized the plowing of forage lands that were not in demand due to the
stagnation of animal husbandry.

In the western and eastern segments of the core of the post—virgin space, as well as in both of its
wings, at the end of its existence, the chances of survival of the remnants of secondary steppes are still
preserved, but they are increasingly acquiring the features of anthropogenic relics of this space.

The above allows us to recognize that the post—virgin space is on the transition to the neo—virgin
lands or agro-export. The current trend contributes to repeat the landscape—ecological crisis of the steppes
in new conditions, and the consequences may be more tragic than the previous crisis, up to the complete
loss of the steppes due to the loss of self-restoring potential, as it happened in the ETR. According to our
observations, repeated plowing of secondary steppes reduces their self—restoring potential. Perhaps this is
due to the climate, the exhaustion of the seed supply in the soil and in the surrounding areas, and other
patterns of the ecology of the steppe vegetation cover, perhaps not yet known.

In the agro—export space in the conditions of "Virgin Land Campaign—2", the problems of restoring
priority species of steppe ungulates (saiga, Przhevalsky's horse, dzeren) should be solved within the
framework of the national project "Ecology" and the implementation of the "Strategy of Socio-Economic
Development of the Russian Federation with Low Greenhouse Gas Emissions until 2050" (approved by
the Decree of the Government of the Russian Federation No. 3052-p from 29.10.2021).

In conclusion, we note that a further increase in gross yields and export potential for grain in the
agro—export space, due to the exhaustion of territorial reserves, should be achieved through technological
re-equipment with the production yield reaching the boundaries of biopotential and higher with the
priority of Russian developments. The yield increase reserve is estimated to be 2—3 times higher than the
existing production yield [4]. Accordingly, with the transition to advanced technologies of seed production
and agriculture, gross yield in Russia can reach 300 million tons with the release of at least 10 million
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hectares of unproductive arable land for animal husbandry, the restoration of resources of red book and
priority species, carbon deposition, rural and ecological tourism.

At the background of the approaching crisis of the steppes and the technical possibilities of its
prevention, it is possible to predict an increase in the social order for the restoration of steppe ecosystems
providing various ecosystem and other services. As the practice of the project style of development has
shown, the optimal mechanism for fulfilling such an order would be a "Steppe National Project" or a
steppe component of national environmental or agricultural projects. The successful implementation of
such a project will facilitate the transition of the agro-export space into a new compromise economy and
natural communities organized according to the principle of optimum, taking into account the costs, crises,
and challenges of all three previous spaces.

Conclusion. Steppe titles as a rule have a high self-restoring potential and manifest the properties of
an aggressive intruder. The properties of the aggressive intruder in the titular biological species have
become a leading factor in the development of a number of specific features of the post—virgin land space.
We recognize secondary Stipa lessingiana steppes as a landscape symbol of post—virgin land space. The
concept of natural and anthropogenic biological titularity of the steppes develops the theory of steppe
physiognomy according to Alekhin [14-15] and the landscape theory of the steppes by Chibilev
[16-17]. The geographical space covered by the virgin land megaproject, due to the actual transformation
of the steppe zone into a zone of grain fields for some years, should be considered a virgin. As a result of
socio—economic reforms, the virgin space was transformed into a post—virgin space as rapidly as it arose.
The post—virgin space has become the arena of a global experiment to assess the self-restoring potential of
steppe ecosystems in modern climatic conditions. In modern conditions, steppe titles in the post—virgin
space have shown a high potential for self-rehabilitation by creating millions of hectares of secondary
steppes. Projects, including those supported by global environmental funds, to create a population of
Przhevalsky's horse in the Orenburg region, the restoration of saiga in Kazakhstan, and the restoration of
populations and migration routes of the dzeren in Mongolia and Russia have been successfully
implemented in the post—virgin space. The growth of world food prices inevitably contributed to the
activation of the transition of the post—virgin space to the agro—export one. In the agro—export space, the
still relatively widespread secondary steppe ecosystems tend to turn into rare relics of the post-virgin
space.The potential of grain yield growth in the agro—export space and the continuing self-restoring
potential of the titular steppe biota determine the possibility of transition of the agro—export space into a
compromise one that meets the ideals of global food security and preservation of the optimum resources of
the titular steppe biota.
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«TBhIH» MET'A’KOBACBIHBIH CAJIIAPBI:
ThIH KEHICTIK )KOHE OHbI UT'EPY

Annoranusi. Enin OoiibiHan Anraiira neitinri Eypasus nananelk OenieyiHiH IIBIFBIC CEKTOPBIH Jajla THTYJI-
JIBUIBIFBIHBIH JMHAMUKACH OOMBIHILIA 3epTTey HOTHXKeJepl OepinreH. KeHecTik ThIH Mrepy Meraxo0achIMEH Ky3ere
aChIPbUIFAH JKa3bIKTAPJAFbl AMaKTBIK JajajblK 3KOKYHeNep[l acThlK alKalTapbIMEH Te3 KOHE TOIBIK AEpIIiK
aybICTBIPY AaNajblK aliMakTa epeKile ThIH KEHICTIKTI KajblnracThipibl. KeliHri kaiita KypyJapAblH HOTHXKECIH/IE
THIHHAH KEWIHT1 KEHICTIKKE, KCeWiH arpOo3KCIOPTTHIK KEHICTIKKEe aifHaaabl. ByJl KEHICTIKTEpIiH KalbIITACyBIHBIH
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NPUHIMII OOMBIHIIA YHBIMIACTHIPBUIFaH BIMBIPAIBI KEHICTIKKE KOLIY CXeMAaChl YCHIHBUIAIbI.
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HOCJEACTBUA METAITPOEKTA «IIEJTUHA»:
HEJUHHOE MIPOCTPAHCTBO U EI'O OCBOEHHE

AnHotanus. IlpencraBieHsl pe3yibTaThl MCCIEAOBAaHMNA BOCTOYHOTO CEKTOpa CTEMHOM 30HBI EBpaszum or
INoBomkbst 10 Antas Ha TeMy OUHAMUKU CTENHOM TUTYJIBHOCTH. BbICTpas M MOUYTH MOJIHAS 3aMEHA 30HAJIBHBIX
CTEMHBIX 3KOCUCTEM Ha PaBHMHAX 3€PHOBBIMU IOJISIMH, MPOU3BEAEHHAS COBETCKUM ILIETHUHHBIM MEralpoeKTOM,
copMupoBaa B CTENHON 30HE crenuduueckoe HEeJMHHOE NPOCTPAHCTBO. B pesynbraTe MOCieIyIOIUX TpaHCc-
(hopmarii OHO TPEBPATUIIOCH B MOCTIEIMHHOE IPOCTPAHCTBO, & 3aTEM TPAaHC(HOPMHUPOBAIOCH B arpO3KCIIOPTHOE.
Omnwcansl Benymue (akTopsl (GOpMHUPOBAHMS THX NMPOCTPAHCTB, UX OCHOBHBIE KAYECTBEHHBIE XapaKTEPUCTHKH U
ocobenHoctd. CoBOKyIHOCTh Meranpoekra "llemnHa" @ MaccoBOro OTKa3a OT IOJIeH, MOKa3aBIIEr0 CaMOBOCCTa-
HOBUTETBHBIA TOTEHIMAN CTENEH, pacCMaTpHBaeTCs KaK YHHKAJIBHBIH 3KCICPUMEHT MO OOHOBJICHHIO CTEIMHBIX
TpaBocToeB. C y4eToM CyLIECTBYIOIIMX M HOBBIX TCHIACHIMH NPEIJIAracTcsi CXeMa Iepexona K KOMIPOMHCCHOMY
MPOCTPaHCTBY, OPraHU30BaHHOMY 10 NPUHLIMITY ONTUMAJIbHOW S3KOHOMHKH M IPUPOIHBIX COOOIIECTB.

KiroueBble cjioBa: LeNUHHBIE 3€MJIH, LIEIHHHOE IPOCTPAHCTBO, BTOPUYHBIE CTEIH.
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3KOJOI'MYECKOE 3HAYEHUE MYEJ
_AJIMATHHCKOTI'O 3AIIOBETHUKA
N BO3JEUCTBHUE NECTUINI0B HA UX TOITYJALIUIO

AnHoTanusi. HayyHoe uccieoBaHue MOCBSIICHO pOJiK MU€N B AJIMATHHCKOM TOCYIapCTBEHHOM PHPOIHOM
3aMOBEJIHUKE U UX BIHMSHUIO HA PACTUTEIbHBIH MUDP M 3KOCHCTeMbL. OOCYXIAIOTCsS MEXaHM3Mbl B3aMMOJICUCTBHS
MYEN C pacTeHHMSIMH Yepe3 ONbIICHUE W PaclpOCTPaHEHHE TBIIBIII, MX BKJIa] B OMopazHooOpasme. CtaThs Crioco0-
CTByeT OoJiee TiIyOOKOMY MOHMMAHHIO POJIM U OCOOCHHOCTH MYEN B AJIMATHHCKOM 3allOBEIHHUKE M MOMAYEPKUBACT
BAXXHOCTD IPUHATUA MEP MO COXPAHCHUIO UX MNOIIYJIAINN IJIA 6nar0n0nytm;1 YCJIOBCUCCTBA U DKOCUCTCMBI, B 4aCT-
HocTH. Oco00e BHHMaHKE YAEJICHO B3aUMOCBSI3H MEXIY IMYEJaMU M MECTUIMIAMH, UCCIEIYIOTCS JajeKo UIyLne
MOCJIEACTBHSI BO3JCUCTBUS XMMHUYECKHUX BEIECTB HA MOMYJISIIUK TYell. PaccMaTpuBaroTCs BOMPOCH! IKOJIOTHUECKUX
MOCJIEACTBHIA, MOTEHIMAILHOE BO3/ICHCTBUE HA JMHAMUKY OTBUICHUS U O0IIEe COCTOSIHUE YKOCUCTEMBI.

KioueBbie cj0Ba: AJIMAaTHHCKUIN 3alOBEIHUK, MEPENOHYATOKPBUIbIC MYENbl, T€HETHYECKOE 3arps3HEHHE,
OMACHOCTh MECTULH/IOB.

BBenenue. lccrnemoBanus mpoBOAMINCH B AIMATHHCKOM TOCYJIApPCTBEHHOM IPHPOIHOM 3aIlo-
BeJHHKE, ocHOBaHHOM B 1931 rony. Ilmomanp 3anmoBennuka coctasiser 71 700 ra. OH pacmnonoxeH B
neHTpajgbHOi yactu Une Anaray — xpebta CeBepubiil TsHb-lllanb. BaxkHyto poibp B cOXpaHEHUH MpH-
POITHBIX PKOCHCTEM, BKIIIOUYAs YHUKAIBHBIC U XapakTepHbie ropHbie tanamadpTel CeBepHoro Tsaub-111ans,
WTPAIOT OXpaHa M M3ydeHue npupoaHsix komruiekcoB CesepHoro Tanp-Ulans. Teppuropus 3amoBeqHnka
OXBAaThIBAE€T HECKOJIBKO T'OPHBIX MOSCOB:

— MOSIC KyCTapHUKOBO-PAa3HOTPaBHbIX cremnel — 1o 1600 M Hax yp. M.;

— enoBo-yiecHou nosic — ot 1600 g0 2500 — 2700 M Hax yp. M.;

— cybanpnuiickuii mosic — ot 2700 mo 3000 M Hazg yp. M.;

— anbprnuiickuit mosic — ot 3000 1 0 3500 M Haxm yp. M.;

— IIALHATIBHO-HUBABHBIN T0sIC — BbIle 3500 M Hax yp. M.

Bricmas Touka — ik Tanrapa, ee BeicoTa cocTaBiseT 4978,8 m [1].

Borat u pa3HooOpa3eH pacTUTENIbHBIN U JKUBOTHBI MUD 3allOBeIHHUKA. 31ech BcTpedaeTcs 960 BumoB
BBICIIMX COCYAMCTBIX pacTeHui, oTHocamuxcs K 415 pomam u 85 cemeiictBam. U3 Hux 14 Bumos
JIPEBECHBIX MOPOJ, 64 KyCTapHUKOB, 3 KYCTaApHHYKOB, 5 MOJYyKyCTapHUYKOB, 3 nuaH, 102 OIHOJETHUX,
47 nByneTHUX W 722 BUa MHOTOJIETHUX PAaCTEHHH. 29 BUJIOB BBICUINX COCYAMCTBHIX PACTEHUH 3aHECEHBI B
Kpacnyro kuury PecnyOmmkm Kazaxcran: Tionpnan KonmakoBckoro, TiombmaH OCTpOBCKOTO, PEBEHb
Burtpoka, s6monss CuBepca, abpukoc OOBIKHOBEHHBIN W np. Husmme pacrenus: rpudbl — 200, Mxu u
numaiauky — 80 BuIOB [2].
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B 3anoBemnmke obutaeT 41 BUA MIICKONMUTAIONUX, 177 BHUAOB ITHI, 5 BUIOB PEeNTHIUN W 1 BUA
36MHOBOJHBIX. M3 HHMX 4 BHJa MIICKOIUTAIOIMIUX (CHEXHBIH 0apc, TAHb-IIAHLCKUN OYypHIA MeEIBE[b,
TypKeCTaHCKasl phICh, KAMEHHas KyHHUIIA), 12 BuAoB ntull (6epkyT, 6opoaad, IIaxuH, CEPIOKIIIOB, KyMaii,
¢bunMH, CWHSS TNTHIA, YePHBI aWCT, CalCaH, OpeN KapiHWK, Cephlii JKypaBib, KpacaBKa), KOTOpEIE
3aHecensl B Kpacnyro kuury PK. Uucino BumoB 0ecrio3BOHOUHBIX HEH3BECTHO, HO OTPOMHOE BHOBOE
pazHooOpasnue X OYEBHUIHO: K HACTOSIIEMY BPEeMEHH YK€ BBISIBICHO 0K0i0 2000 BHIOB M3 8 KIIAacCOB.
[Ipn mocemeHny 3armoBeTHWKA B TIEPBYIO Odepenb oOpaliaenih BHUMAaHWE Ha SPKUX JHEBHBIX 0a0odexk,
KOTOPBIX 37lech obouTaeT He MeHee 135 BumoB. YacTHuHO ompenenéH cocTaB HEKOTOPBIX APYTHX TPy
HaceKOMBIX. Tak, U3 oTpsaa >KyKOB HM3BECTHO 252 Buma Xyxkenuil, 102 BuIa JIHCTOCAOB, U3 MEPEIOH-
4aToKpbUIbIX — 110 BuOB muenuHbiX, 33 BUJa MypaBbEB, 97 BUJIOB, POIOIIUX HA TEPPUTOPHUHU 3alOBE/I-
HHUKa, BCTpedaeTcs He MeHee 6 ThICAY BHUIOB HAaceKOMBIX. M3 Bcero storo mHoroo6pasus B Kpachyro
kHury Kazaxcrana BKJIIOYEHO JIMIIb 12 BHIOB. DTO CTPEKO3bl — OynaBOOPIOX 3aMETHBIH, J030PIIUK-
MMIIEpaTOp, KPacoTKa NEBYIIKA; MPSMOKPBUIbIE — MBI0KA CTEMHAs; PaBHOKPBUIbIE — HOcaTka SIkoOcoHa;
KYKH — KpacHoTes CeMeHOBa, XMJIOKOPYC ABYTOUEUHBIH, TOUEYHAs! KOPOBKA, KOPHEe A OONBLION; THEBHbIE
0a00YKH — MapyCHUKH — OEJPOMHUYC U MATPUIIHA, sxentynika Epmosa u romyosuka TaTesasl [3].

[Ta€npl UrparoT BaXXHYIO POJIh B MOICpKAHUU OHOpPa3HOOOpa3Ms W DKOCHCTEMEI, a TaKkke B o0ec-
NeYeHNH MUILIeH dyenoBeka. OHU SBISIOTCS OAHUMH M3 TIaBHBIX ONbUIMTENEH pacTteHuid. [Ipu nocermenun
[BETKOB B IOHMCKaX HEKTapa OHM IEPeAaloT MbUIbIYy MEXIY LBETKAMH, YTO NMPHUBOAUT K ONBUICHHIO.
OmmI010TBOPEHNE IBETKOB CIIOCOOCTBYET OOpa30BAaHMIO IUIOMIOB M CEMSH, HEOOXOIUMBIX IS pas-
MHOXCHHSI MHOTHX BHUJIOB pacTeHUi. [[U€nbl SBIASIOTCS YaCcThIO MUILEBOM IICTH, MIPESIOCTABIISS MUY JIIS
JIPYTUX XKUBOTHBIX, TAKWX, KaK NTHLBI W MilekonuTatonme. [Tuénel mojmepkuBaroT O6nopazHoobOpaswe,
obecrieunBasi ONBIJICHHUE /IS TUKOPACTYIINX pacTeHH. B3anMoneiicTBre muén ¢ pacTeHUsIMU U APYTUMH
OpraHU3MaMH CIIOCOOCTBYET MOAJIEPKAHUIO SKOJIOTMYECKOTO paBHOBECHs B mipupoze [4].

C 1964 no 1983 rox suToMonorn B. M. Annmdepo u A. A. AHudepoBa U3ydyad HACEKOMBIX B
AnMaTHHCKOM 3amoBenHuke [5]. BumoBoif cocTaB HAaceKOMBIX TOPHBIX pPAalOHOB HCCIEIOBaH CIliado,
HEIOCTaTOYHO YCTAaHOBJICHA POJb OTHACIBHBIX TPYNI >KUBOTHBIX B TOPHBIX dKOcCHCTeMax. Mexay Tem
JOCTOBEepHass WHQPOpPMAIMsi O COCTaBe TPYNI, YHCICHHOCTH, OHMOJNOTHYECKUX M OJKOJOTUYECKHX
0COOCHHOCTSX HACEKOMBIX HEOOXOMMMa JIJIsl OTICHKH COCTOSTHHUS OMOpa3HOO0pa3us TOPHBIX IKocucTeM. Ha
OCHOBAHUH IOJIEBBIX HAOMIONEHWH W cOOpPOB JAHHBIX B 3alOBEAHUKE YHCIO BHIOB OECIO3BOHOYHBIX
HEM3BECTHO, HO OTPOMHOE BHJIOBOE Pa3HOOOpa3ne MX OYEBUIHO: K HACTOSIIEMY BPEMEHH yiKE BBISIBICHO
okosio 2000 BuIOB M3 8 KiaccoB. YacTUUHO OMpesesiéH COCTaB M3 MepernoHyYaTokphuibix — 110 BUIOB
MUETUHBIX B 97 BUIIOB poroux oc [6].

Matepuansl u MeToabl. HayuHble Mcciae0BaHUS MEPEOHYATOKPHUIBIX MPOBOJMINCE BU3YalbHO
B E€CTECTBEHHOW cpene OOWTaHWS Ha TEPPUTOPUM AJMAaTHHCKOTO TOCYAapCTBEHHOTO IPUPOIAHOTO
sanoBeguuka. Otpsin [lepenonuatokpeuible (Hymenoptera) — oauH W3 KpYNHEWIIMX OTPAOOB, K
HACTOSIIIIEeMy BpEMEHH yKe BbIsiBiIeHO 110 BumoB m3 mpumepHo 8 cemeiicTB. OueHb pa3HOOOpa3HBI W
MHOTOYHCIICHHBI ITYeITbI, KOTOPBIE 00pa3yloT HecKoJbko ceMelicTB: Halictidae, Andrenidae, Megachilidae,
Apidae, Anthophoridae u np. M3yuenue cucteMaTuky 1 OMOJIOTHN AUKUX MTYET UMEeT OOJIbIoe 3HAUCHUE
B CBSI3HM C MX POJBI0 Kak ombutuTeneil pacteHnii. OcoOEHHO 3TO OTHOCHUTCS K KOJOHHAJBHBIM ITUelaMm,
SIBJISTIOIIIIMCST HanOoJiee MacCOBBIMHM BUAamMH. B AnMarnHckoM 3amoBemanuke B 1966 romy T. I1. Ma-
PUKOBCKO¥ OBLTH BEISBJICHBI TPU BUJa KOJIOHHATBHBIX Tuen poaa Anthophora Latr., Hajx KoTOpbIME OBLTH
MIPOBEICHBI HAOIIOICHUSI.

I'mezmoBanme Anthophora parietina F. HalimeHo B 30HE €J0BOTO Jjeca B TPEX MeECTax: B JIECCOBOM
oOpbiBe 1o JieBoMy Oepery peku Tamrap B 1,5 kM oT Hayana ymenbs JleBoro Tanrapa, B INIMHSHOM
HITyKaTypKe CTEH JIOMa KOp/OHA, PACIIOJIOKEHHOTO BOJIM3U OT YHOMSHYTOH KOJOHHMH, U Ha TEPPUTOPUH
nmroHepckoro areps. Ilepmas, camas OojbImasi KOJOHUSA pacIioyiokeHa B JIEccoBOM oOpbiBe. OHa
3aHHMAaeT IUIOM[A[b MPHMEPHO B 3 M’ H COACPXKHUT OKOJIO THICSUM HOPOK. OKpacka CaMOK HACTOJIBKO
CHIILHO BapbUpyeT, 0COOEHHO TO NBETY TPYAH, KOTOPBIH MU3MEHSETCS OT YEPHOTO N0 KEITOBATOTO M
OpaH)XeBOTO, YTO C MEPBOTO B3TJIAAa KaKeTCs, OYATO MYENbI OTHOCATCS K pa3iaumdHbIM BHaaMm. Okpacka
OproliKa H3MEHSETCs OT JKEITOBATOTO C YEPHBIM 10 opamkeBoro. KpaiiHue Bapuamuu Mo OKpacke,
cleayroIue:

a) TYeNmbl C YepHOH TpyAbi0 W TepeaHei dacTeio Opromka (1-1,5 cermenTa), ocTambHas YacTh
OproIITKa OKPHITA YKEATOBATHIMU WA PEDKHMU BOJIOCKAMH;
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0) IMYeNsl ¢ TPYBI0 U OPIOIIKOM IMOIHOCTBHIO KEITOBATO-CEIOTO WIIH PBIKETO IBETa, MEXKIY dTHMHU
TUIIAMH OKPACKH CYIIECTBYIOT TUIABHBIE MIEPEXO/IbL.

[oBenenne muen paszHoil okpacku oAWHAKOBO. OOBICHUTH pa3linuve B OKPACKE CBSI3bIO C CE30HOM
HEJB3sl, TaK KaK M CPEIU MOJIOJBIX, TOJIBKO YTO BBINICANIMX MYET, U CPEIH CTAPhIX U MEPTBBIX ITYEI
HAOII0JaeTcs BCe TO e pasiudue B okpacke. CaMIpl OMWHAKOBBIE, JKEITOBATO-CENON OKpAcKH, II0
pasMepaM HECKOJIBKO MEHBIIIE CaMOK (pUCYHKH 1, 2).

Pucynok 1 — Oca oOsikHOBeHHast — Vespula vulgaris Pucynok 2 — [Muena-mnotHUK 00bIKHOBEHHAst — Xyplocopa valga

He3zaBucuMo oT OKkpacku Bce MUEINbl CTPOST ONMHAKOBBIE HOPHI. Ilepen HayamoM pabOTHl OHU cMa-
YUBAIOT TPYHT JKUAKOCTBIO W30 PTa, MO-BHINMOMY, BOJIOW. Bpems OoT BpeMeHM OHHM yIIETalOT MO Ha-
MIPABJICHUIO K BOJIE, YTOOBI BO30OOHOBUTH €€ 3arac. Bojpl OHM HAOMPAIOT KaK MOXKHO OOJIbIIIe W MHOTIA,
noJiieTas K THE3/ly, pOHSIOT €€ Karliu.

CMOYMB IpyHT, TYesla HAYMHACT IPBI3Th €0 YEIIOCTAMH, OTTPe0aTh OTACIbHBIC YaCTHLIB IEPEAHUMH
HOTaMH{ W BBHITAIKHBATh HApYyXKy OpIOMIKOM. YTIIyOMBIINCH B OOpBHIB Ha IIyOWHY, paBHYIO 1,5-2 nvHEI
CBOETO Tella, OHAa HAaYMHAeT CTPOUTHh TPYOKY Haa BXOJIOM. OTH TPYOKM XapaKTEpHBI sl KOJOHHM
A. parietina. OHM Aenar0TCsA U3 KyCOYKOB BBIKAIBIBAEMOM 3€MJIM M JOBOJBHO MPOYHBI, XOTS U MMEIOT
axypHbIi Bu. TpyOka cTpouTcs ciemyromuM o0pa3oM: MATICh K BBIXOAY, miena (OPMHUPYET BBIKO-
MaHHBIA TPYHT B OKPYIJIYIO Maccy MpH MOMOIIY YETIOCTEH, MepeAHNX, 3aJHIUX HOT (CPeTHUMH OHA yIH-
paercss B CTEHKM XO0Ja) M BHYTPEHHEH NOBepxHOCTH Opromka. [loToM BBITAJKMBaeT 3Ty Maccy Ha
HapyXHYIO 9acTh BXoja. 3aTeM aHTodopa BBIAEISIET KUIKOCTh W3 KOHYMKA OPIOIIKAa M COBEpIIAeT MM
JONOSIIIINE IBHKEHMSI, TPONUTHIBAs KoModek Biaroi. OHa kak Obl jgenaer «ueMmeHT». Ilotom Gpromiko
nepeMeniaeTcs Mo KOMOYEK W ero IABIKCHHUSMH, COBEPIIAEMBIMU B Pa3HBIX IJIOCKOCTAX, (OPMHpPYETCS
YYacTOK CTEHKHU TpyOkH. CTEeHKH X0za Imyesia «00JIMIOBBIBAETY TOXKE MPU IIOMOIIY ABHKECHUH OpIOIIKa.

OKOHYMB CTPOWTENHCTBO, MTUYETA JETUT 3a B3ATKOM. [lo-BHIMMOMY, OHa CTPOWT HOBBIE SYEUKH IO
Mepe TOro, Kak 3aloJIHAeT MPOBU3MEH W 3aKphIBaeT cTapble. 3alOiHUB M 3aKpBIB BCE sUEHKH, MUera
oOrpsizaeT TpyOKy Hag BxomoM. OcTanbHas yacTh TPYOKH MOKET OCTaThCsl, TAK KaK CBOUM OCHOBAHHEM
OHa MOXXET OBITH MPHKIJIEEHA K MOBEPXHOCTH OOpbIBa MM BepxXHel "acTu TpyOku npyroit Hopsl. [locme
3TOTO BXOJ 3aKpbIBaeTcs. Tenepp, Korna TpyOKka OTrphI3eHa, Tuela MOXKET CauThes YXKe MPSAMO Ha BXOI,
HaJ 3aKpBITHEM KOTOPOTO OHA TPYIUTCS, HO, KaK M paHblle, cOBepIIaeT OOXOAHOW MyTh CHH3Y 4epes
ocTaToK TpyOKku. Bxosn 3amensiBaeTCsi TOHKOW IEPETOPONKON TeM K€ CIOcOOO0M, KaKHM CTpPOWIACH
TpyOka. MaTepuan Iuis IeperopoKu OepeTcss YaCTHYHO ¢ BHYTPEHHEW MOBEPXHOCTH BXOJA, YACTHYHO C
MOBEPXHOCTH OOpBIBA OKOJO BXOJa. 3aKpbhlB BXOJ, M4e€Na JOJr0 YTPaMOOBBIBAET KOHYMKOM OpIOIIKa
NIEPEropoKy M MECTO BOKpPYT Hee, BpeMs OT BPEMEHH BBLAEIS M3 OpIOLIKA >KUAKOCTb M OILLyIbIBAs
wromaaky xo6otkom. Ilociie okoHuaHMs pabOTHI Ha MecTe BXOJa B THE3J0 OCTAETCS MOKpPOE ISTHO.
Kornma oHO BBICBIXaeT, MECTO, IZie paHbllle ObUI XOJ, HEIb3S OTIMYUTH OT OCTAIBHOM MOBEPXHOCTH
0o0psIBa. AXypHBIE TPYOKH, 0 KOTOPBIX TOBOPHIIOCH BHIIIE, CTPOATCS MUedaMu He Beerna. K KoHIy uioms
OoJTpITIas 9acTh ITYEN CTPOUT THe3a 0e3 3THX TPyOOoK.

BeposiTHO, Ha IPOTSHKEHUH OJTHOTO CE30HA ITYETIbl CHavaja 00s3aTelbHO CTPOST TPYOKH U OCTaBIISIOT
UX TOcJie OKOHYaHWsl padoT (00 3TOM CBUAETENBCTBYIOT CTapble IMyCThle THe3la ¢ TpyOKaMH), 3aTeMm
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TpyOKH CTpOSITCS, HO MOCJE OKOHYAaHUS paboT OTTPBI3AIOTCS W BXOA 3aKphIBAETCs, MO3KE TPYyOKH He
nenaroTcs BoBce. JJoIKHO OBITh, B TEYCHHE JIeTa CMEHSETCS JBa WK 0oJiee MOKOJIeHHS maen. Te myemnsl,
MMOTOMCTBO KOTOPBIX BBIXOIUT ATHM K€ JIETOM, OCTABISIOT TPYOKH, BO3SMOXHO, KaK 3aIllUTy OT JOXIS; T
K€, JIMIYMHKU KOTOPBIX OyAyT 3MMOBaTh, TPyOOK He JAENaroT WJIM OTTPBI3AaIOT MX, TaK Kak 3a 3UMYy OHH,
BEpHEE BCEro, paspymarcsa. B KoJoHNH, 3aKOHYHMBILIEH CBOE pa3BUTHE, OONbIIAS YaCTh HOP — OKOJO 2/3 OT
001ero KojamvecTBa — OblIa 3aKphITa U HE MMeNna TPyOOK, OCTaabHBIE OBLUTH C TPYOKOW M OTKPBITHIE (BO
BXOJIE TAKUX HOP YacTO HAaXOJAWIHNCh MEPTBBIE UX XO3AWKH). 3HaueHHE TPyOOK HEMOHATHO. Bo3MoxkHO,
OHM UTPAIOT KAaKyIO-TO POJIb IPU CTPOUTEILCTBE THE3A.

CrpoeHue HOp B 00IIEeM IJTaHE TAKOBO: OCHOBHOM XOJI, MEPIICHIUKYISPHBIA K TIOBEPXHOCTH OOpHIBA
WM CJIETKAa M30THYTHIA BHH3, UMeeT quHy 3-3,5 cM. [loTom xox 3armbaercs BHU3 ITOYTH IO TIPSIMBIM
YIJIOM K TIPEeKHEMY ero HalpaBlIeHHIO W oOpa3yer mepByro s4ueiiky. Ilociemyromue s4eiiku cTposTcs B
IJIOCKOCTH, MapajIeIbHOM K MOBEPXHOCTH OOpHIBA, ¢ HEOONBIIMMU OTKIOHEHHUSIMH B HECKOJIBKO DPSIIOB
WM Tpo3aeBuaHo. KommdaecTBo s4eexk B OJHOM THE3NE ONPEAETHUTh 3aTPYTHUTENBHO, TaK KaK SUSHKH
COCETHHUX THE3/I COMPUKACAIOTCS APYT ¢ ApyroM. OpUEeHTUPOBOYHO B OJHOM THE3JIE X MOXET OBITh OT
6-8 1o 20. OCHOBHOI X0 U f4eiika UMEIOT OJJUHAKOBYIO ITHPUHY — 8,5-9 MM.

B BepxHeii yactu siaelika cykaercs mo 7,5 mm. JnmHa saeiiku xonmeOnercs ot 14 mo 16 mm. Bay-
TPEHHAS TOBEPXHOCTb SUEHKU OTIOJIMPOBAHA, OYEBHIHO, BOJOHENPOHHUIIAEMBIM BEIIECTBOM. 3aKphl-
BaeTCs A4eiKa KPBIIIKOH, BHYTPEHHSAS CTOpOHA KOTOPOH MMeeT CHHUpaibHbIN pucyHok. CHadaja muesna
3aMOJHACT SYEUKY Ha BBICOTY 5-6 MM CYXOW KENTOH MBLIBIION, 3aTeM M00aBIIIeT Tyaa HEKTap ClIoeM 4-
3 MM U, HaKOHEIl, OTKJIAJbIBAET S0 U 3aKpbIBaeT sUelKy. Sluelika HUKOTAA HE 3aloNHSETCs 10 CaMoro
KOHIIa, B HEil ocTaercsl BO3AyIIHAs Kamepa, 3aHuMaromas npumepHo 1/3 ee obbema. Siino rmaBaer Ha
MMOBEPXHOCTH KOpMa, Kacasch €ro ABYMsA KOHIamu. JIMYMHKK TEpPBBIX BO3PACTOB TAaKXKe IIABAIOT B
JKUAKOM KopMe. JIMYMHKY CTapIIMX BO3pacTOB HAXOIATCS YK€ Ha MOTYKUAKOM KOopMe. 3UMy HAacEKOMOe
MPOBOAUT B CTaJMM B3POCION JHMYMHKH, OKOHYHBINEH cBoe pa3BuTHe. C HACTYIUIGHHEM NEPBOTO
BECEHHEeT0 TeIlIa HaunHaeTcs (pa3a KyKOJIKH, a 3aTeM M3 KYKOJIOK BEUIETAIOT B3POCIbIE HACEKOMBIE.

Crtpoenue BTOpOi KOJOHUH B ITIMHSHON HITYKaTypKe CTEH A0Ma KOpJOHAa B OCHOBHOM Takoe€ ke, KaK
U B TIEPBOH, HO 3/IECh KOJIOHUS MMeNa MaJeHbKHE pa3Mephl, TaK KakK CJIOH TJIMHBI JOCTHral Bcero 5-6 cM B
TONIIUHY, W IMYEIbl OBITN BBIHYKICHBI CTPOUTH OCHOBHOW KOPHIOP IIWHOW B 2-3 cM, a sUeHKH pac-
nojaratb OoJibllle B OZHOM IUIOCKOCTH. Ha KOJMOHMSX muen 4acTo BCTPEYAlOTCS WX MapasuThl, MYETIbl-
kykymku Coelioxys rufescens Lep. Onu cobuparoTcsi Ha KOJIOHHAX aHTO(QOp B OOJBIIOM KOJUYECTBE.
Xo3seBa HE OOpalarOT Ha HUX BHUMAaHUS W BPaXAECOHOCTH K HUM HE MPOSBIIOT. [[4embl-KyKyIIku
o0cieaytoT HOpbl aHTO(OP, MPOHUKAS Tyla B OTCYTCTBHE X035€B.

Sitna oTKIanbIBalOT OHHU, MO-BUAMMOMY, B CYXYIO MbuUIbIly. Heckonbpko pa3 oHH ObUIM 3aME4YeHBI ¢
KOHYHKOM OpIOIIIKa, BEIMAa3aHHOM B MbLTblie. Kor/a KoJoHuS 3aKkaHYMBaeT pa3BUTHE, HA HEMl MOSBISETCS
Macca napasutoB. O1o ockl O6aectsHkH Chrysididae, Mmyxu — xysxokansl Bombiliidae — 3 Buga, Xanbuuasl
Chalcididae (mociieqHuX 0UeHb MHOTO), MyXH — TaxuHbI Tachinidae, paznuyHble Hae3THUKH [7].

B AnmaturckoMm 3amoBenauke B 2019 roay B 30HE enoBoro Jieca Ha BeicoTe 1480 M Haj IIIOMIAAKOM
npumepHo B 10 M” 61T 0GHAPYKEH POii aHTOGOP YHCICHHOCTHIO MPUMepHO B 300-400 ocobeil i Takoe ke
kommuectBo Coelioxys rufescens Lep. Y o0oux BumoB npeobnaganu camiibl. Poil OSBHIICS HEOXUIAHHO
yTpoM 16 mrost. [leproapl akTUBHOCTH Y TTYEN-KYKYIIIEK W aHTOGOp pa3audHBI. Y aHTO(Op 3TO BTOpas
MOJIOBMHA AHA A0 7 Beuepa, y Kykymek — 10-12 u gus. B 5-6 u Beuepa camubl u camku Crufescens yixe
CISIT, YUESTIMBIIMCH YENIOCTSMH 3a cTeONu pacteHHid. M3 aHTO(hOp Ha pacTeHUsIX CIAT TOJBKO CaMIIBL.
CaMKu psiayTCs IO KOMKaMH 3€MITH, B TOACTHIIKE. HeKoTophIie M3 HUX POIOT KOPOTKHE MOJIOTHE HOPKH.

HayunpiMu coTpynHuKamMu AJMATHHCKOTO 3allOBEIHUKA MPOBOIWINCH HAOIIONEHHS 3a MUeslaMH Ha
BbicoTax oT 1200 mo 3000 M Hax ypoBHEM MOps, B MPOIECCE KOTOPHIX OBLIO 3a(MKCHUPOBAHO, KaK OHU
COOMPAIOT MBUTBILY M PACIPOCTPAHSIOT € cpeau IBETKOB. [locie onbIieHns Ha pacTeHUAX (HOPMUPYIOTCS
IUIOABI C ceMeHaMU. B ycoBusx BeTpa BbIcOTa MosiéTa cocTaBisia 1 M oT 3eMin. OJlHaKo, Kak MpaBuIIo,
MYENBl MPEANOYUTAIOT JIeTaTh Ha BBICOTAX, ONM3KMX K MOBEPXHOCTH 3eMiH. Bricora mosnéra MoxkeT
W3MEHATHCS B 3aBUCHMOCTH OT WX IIeJIeH, TaKuX, Kak cOOp HeKTapa, MBUIBIH WIIM BO3BPAIEHHUE B yIEH.
JanbHoCTh Mmoniéra Muénsl OrpaHndeHa MoJIe3HbIM paanycoM 2 kM. Ha pacctosHum 3 kM myena pacxogyer
1o 70% HekTapa M pUCKYET HE CyMETh BEPHYTHCSA B yiei. IMEHHO 103TOMy muénbl OOBIYHO HE JIETAIOT
nmaneire 2-3 KM OT YJIbsl M TIepea BBUISTOM 3amacatorcst MeaoM. CKopocTs monéra muén cocrapiser 20-
25 KkM/4, a HeHarpy>kKeHHas I4esia MOXKET JOCTHraTh CKOpPOCTH 10 65 km/4. llImenu, a Taxke pa3nuyHble
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BUJBI TYENT UMEIOT pa3Hble paguychl monéra ot 500 M 10 5 kM OT cBoero ruesaa [8]. MegoHocHbIe MUENbl
TaKXXe CIIOCOOHBI IPE0I0JIEBATh JOBOJIBHO OOJIBIINE PACCTOSHUS B TOUCKAX LIBETKOB.

OO0cyxnenue. 3a IOCIEAHNE IECSATUICTUS MOIYJALUS IUKUX IUENT PE3KO COoKpaTuiack. Bo Bcem
MHUPE MHTCHCUBHO MNMPUMCECHAIOTCA MECTULUABI. C}/H_[eCTByeT OrpOMHOC KOJIMYECTBO BHIOB ICCTULHUAOB
(repOMLMABI IpeTHA3HAYCHBI ISl YHUUTOKEHHUSI COPHSKOB, BO3JCHCTBYIOT Ha IIBETHl M PACTEHHMS, KOTO-
pBI€ SIBISIOTCS MCTOYHUKOM HHIIM Ui MU&N, (QYHIMIUABI UCIONB3YIOTCS it OOphObI ¢ TPHOKOBBIMH
WHQEKIHUAMU PAaCTeHUH, TakKe MOTYT OKa3blBaTh HeraTHBHOE BozzelcTBre Ha muén) [9]. OHu cramm
HE3aMEHUMBIMH COCTaBJISIIOIIMMH B TEXHOJOTMYECKHX CXEMaxX arpOTeXHHYECKHUX pPabOT CeIbCKOXO-
3SIMCTBEHHBIX NMpeanpusATHid. [IpUMEHSIOT X W MHOTHE BIalesblbl NPUYCafeOHBIX YYacTKOB U CaloB,
JAYHUKH.

B pesynbTate MpOBOIMMBIX BOJIM3M 3alIOBEIHUKA XUMHUYECKUX 00pPabOTOK CEIIbCKOXO3SHCTBEHHBIX
KyJITYp 4acTo THOHYT MueluHble ceMbU. B psze ciyyaeB HabmomaeTcs 3aepKKa BECEHHETO Pa3BUTHS
m4eoceMel, 0ciIa0eBal0T MX 3allMTHbIE (YHKIMH, 4TO AKTHUBH3UPYET IOSBIEHHUE BCEBO3MOKHBIX
3aboneBaHuil. B urore Bce 310 MpUBOAUT K 00IIeMy HeOIaromony4uio U CHIDKEHUIO MTPOAYKTUBHOCTH, a B
JTaJIbHENIIIEM U BO3MOYXXHOCTH CaMOTO CYIIECTBOBaHMS MEJOHOCHOM MUesbl Kak BUAA B MUDE.

B konne XX B. B CBA3M € yclieXaMH I'€HHOM MH)XKEHEPUH OCOOYIO aKTyalbHOCTh MPHOOpEN BOMPOC
TeHETHUYECKOI0 3arpsA3HEHHs. YUeHbIe 03a0049EeHbI BO3MOKHOCTBIO CIy4aiHOIO (TaK U NMpeIHaAMEPEHHOI0)
BHIOpOCa B OKPY’KAIOIIYI0 Cpely pe3ylbTaTOB T€HHO-MHXEHEPHOU HesTenbHOCTH. [lonas BO BHEUIHIONO
cpeldy, TAKHE€ MHUKPOOPTaHU3MbI CIIOCOOHBI BBI3BaTh SMHUAEMHIO, 3aLIUTUTHCA OT KOTOPOH OyAeT KpaliHe
CJI0’KHO. ITO MOYKET MPUBECTH K HAPYIICHUIO IKOJIOTHYECKOT0 paBHOBecHs Ha TuiaHere. B XXI B. Moxker
BO3pacTH PUCK 3arpsA3HEHUS MIPUPOJHOTO TeHOPOHa MPOAYKTaMU F€HHON WHKEHEPHH, TOITYYeHHBIMH, B
YaCTHOCTH, Ha OCHOBE F€HOMa MIIEKOMUTAIOWET0. [Ipi 3TOM yueHble MOYepPKUBAIOT, YTO HAUOOIBIIEMY
PHCKY T'€HETHYECKOTO 3arpsi3HEHUs] IOABEP)KEHBl PEIKHE M MCUE3AIOUINE BUIbI, IOIYJISALUH, KOTOPbIE
HAXOMISTCS Ha CTaIWM Jerpafanud. MexBuUaoBas THOpUAM3AIMs U THOPUIU3AIUS MEXKIY TOABUIAMU —
SBJICHHE LIMPOKO paclpocTpaHeHHoe. M3MeHeHue yciaoBuil 0OMTaHUS MOXKET CIPOBOLMPOBATh yKa3aH-
Hyto rubpuanzanuio. Ee yrposza Hambonee BeposiTHAa AJISl PETMOHOB C aHTPOIIOTEHHOM TpaHCHOPMHPO-
BAaHHOI cpeno W HapyUIEHUSAMH IOMYJALUOHHBIX MEXaHM3MOB DPEryJLILIMU 4YuciIeHHOCTH ([leHucos,
Henucona, ['yrenes u np., 2003) [10].

OxpaHa reHooHAa IODKHA OCYIIECTBISIETCA KOMIUIEKCHO. IIpexkae Bcero, cienyeT HIMPOKO
IPONAaraHupoBaTh UACI0 YHUKAIBHOCTH BCETrO JKUBYIIETO M HEOOXOOMMOCTU COXPAaHEHHs OOJIBIIMHCTBA
OpraHu3MoOB. MI/IHI/IMI/I3I/IpOBaTI) 3arps3HCHUEC BO31yXad, BOJ U IIOYB OTXOAaMHU KHU3IHCACATCIHbHOCTU
yenoBeka. OcCOOCHHO OMAacHO AJISl OKPYKaIOLIel Cpe/ibl 3arps3HeHNe TsUKENBIMU MeTaniaMu. BozaelicTue
NECTULMIOB HAa 3A0POBbE MUEN TAKXKe SBISIETCS CEphe3HOM mpoOiemMoil. DTO BeOeT K COKpAILEHHIO
MOy JIALU ITYCJI, KOTOPLIC ABJIAIOTCA OAHUMU U3 HanOoJiee Ba)KHBIX OMNBIINTEICH.

3akiouenne. [T4€bI UTPAIOT KITIOUEBYIO POJIb B MOAJCPKAHUKM OMOPa3HOOOpa3us U yCTOMUHUBOCTH
9KOCUCTEMBI Ha MYTH ONBUICHUs pacTeHHH. VX BKIax B 3TOT mpolecc HEOLEHWM, TaK KaK OH BIUIET Ha
PasMHOXXEHHE MHOTHUX BUJIOB PAaCTEHUH U COXpaHEHHE NPUPOIHOro OanaHca.

ATMaTHHCKHMIA 3alOBEHUK OOeCTeurBacT OJArOMPUATHYIO CpPemy IS Pa3BUTHS MOMYJISIIUN MUE,
TaK KaK yIaJeHHOCTh OT IIPOMBIIIJICHHBIX 30H U arpOXMMHUKATOB CIIOCOOCTBYET COXPAHEHHUIO UX KU3HEH-
HOTO mpocTpaHcTBa. Haxomsacs Ha BeicoTe oT 1200 mo 5000 M Ham ypoBHEM MOpS W yAaJleHHH OT Ha-
CEJICHHBIX ITYHKTOB, I'JIe MPUMEHSAIOTCS arpOTEXHUYECKUE CPEACTBA, 3allOBEIHUK MPEJOCTaBIsAeT MIEnam
0e3omacHoe U HeIOCTYITHOE AJISl XUMUUYECKHX 3arpsi3HEHUI POCTPAHCTBO [T OOMTaHUS M Pa3MHOXKEHHUSL.
Takast y#ajJeHHOCTb 00ECIEeUMBAECT OTCYTCTBHE YIPO3bl KHU3HEIESSATEIBHOCTH MUYEN CO CTOPOHBI MECTH-
LIUJIOB.

AJNMaTHHCKUAN 3allOBEIHUK WUIpaeT BaXKHYI0 POJIb B COXpaHEHHWH TeHO(OHIa, TIe NPUPOIHBIE
MIPOLIECCHl MOTYT pa3BUBATHCS 0€3 CYLIECTBEHHOTO Bo3xeiicTBUs yenoBeka. Ha Teppuropun coeperarorcs
IPUpPOAHBIE COOOIIECTBA, HE HApYILIAOTCS YCJIOBUS AJIS CYLIECTBOBAHMS OTAEIBbHBIX BHAOB PAaCTCHUI U
JKUBOTHBIX. B pe3ynbrate cOXpaHSIOTCS LENOCTHBIE TPUPOIHBIE cooOIIecTBa, obecriednBaeTcst Oiaro-
NpUsATHAS CpeAa Uil CYLIECTBOBAHUS Pa3IMYHBIX BUAOB PACTEHHH W >KUBOTHBIX. AJIMAaTHHCKUH 3aro-
BEJHUK CTAaHOBUTCS CBOETO POJa 0a3MCOM, I'I€ KUBAsl IPUPOJIa MOXKET COXPAHATH CBOIO YHHKAJIBHOCTD U
pasHooOpasue. ITo 0cOOCHHO Ba)KHO B KOHTEKCTE COXpaHEHHUS IeHOPOH/a, TaK Kak OMOpa3HooOpasue
TeHOB B MOIYJSLHUAX PACTCHUH M JKUBOTHBIX SIBISIETCS OCHOBOM MX YCTOMYMBOCTH U CHOCOOHOCTH K
aJanTauny K U3MEHSIOINMCS YCIOBUSAM OKPY KAIOLIEH CPebl.
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[MonnepkaHue 3amoBeHUKA B €r0 HBIHEIIHEM CTaTyce HE TOJILKO CIIOCOOCTBYET COXPaHCHHIO
MPUPOTHOTO HACJIEIUs PETHOHA, HO TaKXKe MPEJOCTaBISIET BO3MOXKHOCTH [UIsl TPOBENEHUS HAyYHBIX
WCCIIeZIOBaHNH, 00pa30BaTENbHBIX MPOTPAMM.
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AJIMATBI KOPBIFBIHIATBI APAJIAPJIBIH OKOJIOI'UAAJIBIK MAHBI3bI
KOHE IECTULHUIATEPAIH OJAPABIH NNONIYJISALNUACBIHA OCEPI

AHHoTanus. Makanana AJMaTbl MEMIICKETTIK TaOMFH KODPBIFBIHIAA apajapAblH POIiHEe KoHE ojapablH (iio-
pachl MEH SKOXYHeciHe THri3eTiH ocepl TajjaHibl. To3aHIaHy »OHE TO3aHHBIH Tapalybl apKbUIbl apajap MeH
OCIMJIIKTEP/IIH ©3apa 9PEKETTeCy MeXaHM3MIEPl JKOHE OJIaplblH OMOJPTYPIIIIKKE KOCKAH YJeci TalKpUIaHabl. by
MaKasia AJMaThl KOPBIFBIHJIA apaJlapbIH pejli MEH epeKLICTIKTepiH TePeHIpeK TYCIHyTe bIKIal eTell )KoHE aJam3ar
MeH JKaJIIbl SKOXKYHEHIH oJ-ayKaThl VILIIH OJIapAbIH IOIYJISLMSCHIH CaKTay IIapajapblH KaObLIlayAblH MaHbI3-
JIBUTBIFBIH aTall KepceTel. Apa NonyJsuusiiapblHa XUMHSIIBIK 9Cep €TYIIH KeH ayKbIMAbI 9CEpiH 3epTTEi OTHIPHIII,
apanap MCH IECTHIUATEP apachHIAFbl KaphIM-KaThIHACKA €pPEKIle Ha3ap ayaapbuiibl. KopmiaraH opTaHbIH callapsl,
TO3aHJIaHY JHHAMUKACHIHA KOHE JKAIITbl SKOKYHEHIH JICHCAYJIBIFBIHA BIKTUMAI CepIIep KapacThIPUIIBL.

Tyiiin ce3mep: AIMaThl KOPBIFBL, )KapFaKaHATTHI apaiapbl, TCHETUKAIBIK JIACTAHY, IECTHIIUATEP IIH KayilTUIiri.
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ECOLOGICAL IMPORTANCE OF THE BEES OF THE ALMATY RESERVE
AND THE IMPACT OF PESTICIDES ON THEIR POPULATION

Abstract. The scientific research is devoted to the role of bees in the Almaty State Nature Reserve and their
impact on the flora and ecosystems. The mechanisms of interaction between bees and plants through pollination and
pollen dispersal and their contribution to biodiversity are discussed. This article contributes to a deeper under-
standing of the role and characteristics of bees in the Almaty Nature Reserve and emphasizes the importance of
taking measures to preserve their population for the well-being of humanity and the ecosystem as a whole. Particular
attention is paid to the relationship between bees and pesticides, exploring the far-reaching effects of chemical
exposure on bee populations. Environmental implications, potential impacts on pollination dynamics and overall
ecosystem health are addressed.

Keywords: Almaty Nature Reserve, hymenoptera bees, genetic pollution, danger of pesticides.
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USING ARTIFICIAL INTELLIGENCE
FOR HYDROLOGICAL MODELLING

Abstract. Hydrological modelling plays a critical role in managing water resources, especially in arid and semi-
arid regions where water scarcity is a major challenge. With the emergence of artificial intelligence (Al), hydro-
logical modelling has experienced a significant transformation in recent years. This paper reviews the recent
advances in Al-based hydrological modelling and examines its potential applications in water resource management.
The study highlights the role of Al in enhancing the accuracy of hydrological models and facilitating more efficient
and sustainable water management practices. The results suggest that Al-based hydrological models have the
potential to revolutionize the way water resources are managed, and that future research in this area is warranted.

Keywords: hydrological modelling, artificial intelligence, water resources, water management.

Introduction. Hydrological modelling is a critical tool for managing water resources, particularly in
regions where water scarcity is a major concern. Hydrological models use mathematical equations to
simulate the behavior of the water cycle, including precipitation, evapotranspiration, surface runoff, and
groundwater recharge. These models are used to predict the quantity and quality of water in a watershed,
which is essential for effective water resource management [1].

In recent years, the emergence of artificial intelligence (Al) has transformed hydrological modelling.
Al is a branch of computer science that uses algorithms and machine learning techniques to enable
machines to perform tasks that typically require human intelligence. Al-based hydrological models have
shown great promise in improving the accuracy of hydrological predictions and facilitating more
sustainable water management practices.

This paper reviews recent advances in Al-based hydrological modelling and discusses their potential
applications in water resource management. The study explores the role of Al in enhancing the accuracy of
hydrological models and improving water management practices. The paper concludes by identifying key
areas for future research in this field.

Hydrological systems, ranging from local river sections to global scales, are undergoing increasing
complexity due to the dynamic interplay between natural processes and human activities. Addressing the
nonlinearity inherent in the behavior of these systems is a formidable challenge for traditional hydro-
logical approaches. Moreover, the analysis of large-scale hydrological systems demands the handling of
voluminous real-time data. In recent years, artificial intelligence (Al), particularly deep learning, has
emerged as a potent tool for processing massive data sets and tackling large-scale nonlinear hydrological
problems. The potential of Al extends from computer vision and bioinformatics to climate science, where
it has demonstrated capabilities comparable to, and sometimes exceeding, human expertise [2].

1. Advances in AI-Based Hydrological Modelling. Al-based hydrological modelling has emerged as
a promising approach to improve the accuracy of hydrological predictions. The most commonly used Al
techniques in hydrological modelling are artificial neural networks (ANNs) and support vector machines
(SVMs). ANN s are a set of interconnected nodes that process information and can learn from experience.
SVMs are a type of machine learning algorithm that can be used for classification and regression analysis.

Al-based hydrological models have several advantages over traditional hydrological models. First,
they can incorporate a wide range of variables and data sources, including remote sensing data, climate
data, and ground-based observations. Second, they can handle large amounts of data and complex
relationships between variables. Third, they can learn from experience and improve their accuracy over
time [3].
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Figure 1 — Taxonomy of Al and actual study fields [4]

Al-based hydrological models have been applied to a wide range of hydrological problems, including
flood forecasting, drought monitoring, and water quality modelling. For example, Al-based flood
forecasting models have been developed that can provide accurate predictions of flood events in real-time
(figure 1). These models use a combination of radar and satellite data to estimate rainfall, and then use
ANN:Ss to predict flood levels in rivers and streams.

Al-based drought monitoring models have also been developed that use remote sensing data to
estimate vegetation health and soil moisture levels. These models can provide early warning of drought
conditions, allowing for more effective water management practices [5].

Al-based water quality models have been developed that use SVMs to predict the levels of pollutants
in water bodies. These models can help identify the sources of pollution and guide management practices
to improve water quality.

Contributions from Baghanam et al. (2022) addressed the selection of dominant large-scale climate
variables in the statistical downscaling of climate models, introducing a wavelet coherence transform and
artificial neural networks [6]. de Moura et al. (2022) evaluated the performance of Long Short-Term
Memory (LSTM) networks for discharge prediction under changing climate conditions, offering insights
into the robustness and limitations of Al-based models [7]. Nourani (2022) emphasized the practicality of
self-organizing map clustering in identifying specific soil moisture conditions from satellite images,
showcasing the potential for Al in extracting meaningful information from remote sensing data [8].

2. Potential Applications in Water Resource Management. Al-based hydrological models have the
potential to revolutionize the way water resources are managed. By providing more accurate and timely
predictions of water availability, these models can help water managers make more informed decisions
about water allocation and use (figure 2).

For example, Al-based flood forecasting models can help reduce the risk of flooding and minimize
damage to infrastructure and property. These models can also help emergency managers to plan for and
respond to flood events more effectively. Similarly, Al-based drought monitoring models can help water
managers to identify areas that are most vulnerable to drought conditions and allocate water resources
more efficiently [9].
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Figure 2 — The yearly number of publications found in Web of Science (2000-2021)
on Al and machine learning applications in the different hydrological subfields [10]

Al-based hydrological models can also be used to improve water allocation and irrigation practices.
For example, Al-based models can be used to predict crop water requirements and optimize irrigation
scheduling, resulting in more efficient water use and increased crop yields. These models can also be used
to predict the impacts of climate change on water resources, allowing for more proactive planning and
management of water resources [11].

Al-based models can also help to identify and mitigate water quality issues. By predicting the levels
of pollutants in water bodies, these models can help identify the sources of pollution and guide
management practices to improve water quality. This can help protect the health of aquatic ecosystems and
the communities that rely on them.

Al is making significant strides in various domains of hydrology. Roushangar et al. (2021) focused on
developing a hybrid model for short-term and long-term drought prediction, showcasing the effectiveness
of Al in modeling drought indices [12]. Xu et al. (2021) demonstrated the superior performance of an
adapted temporal convolutional network in simulating hourly rainfall-runoff relationships, outperforming
traditional models such as artificial neural networks [13]. Lu et al. (2021) employed a decision tree model
based on the GF-6 WFV dataset for water body remote sensing extraction, highlighting the advantages of
Al in handling high-resolution spatial data [14]. The utilization of stochastic artificial neural networks for
accurate and real-time hydrological forecasts was explored by Wu et al. (2021), showcasing the
adaptability of Al in addressing hydrological prediction challenges [15].

Incorporating insights from Chang et al. (2023) and the broader landscape of Al applications in
hydrology, the transformative potential of Al in water resource management becomes even more evident
[16]. The special issue encompasses diverse areas, such as machine learning and deep learning techniques
in hydro-meteorological forecasting, smart microclimate control, the role of Geospatial Artificial
Intelligence (GeoAl), adaptation strategies for extreme hydrological events, and Al-driven processing of
hydro-geo-meteorological data [17].

Conclusion. Al-based hydrological modelling has shown great promise in improving the accuracy of
hydrological predictions and facilitating more sustainable water management practices. The use of Al
techniques such as ANNs and SVMs has enabled hydrological models to incorporate a wide range of
variables and data sources, handle large amounts of data and complex relationships between variables, and
learn from experience [18].

Al-based hydrological models have been applied to a wide range of hydrological problems, including
flood forecasting, drought monitoring, and water quality modelling. The potential applications of Al-based
hydrological models in water resource management are extensive, including improving water allocation
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and irrigation practices, predicting the impacts of climate change on water resources, and identifying and
mitigating water quality issues.

Future research in this field should focus on improving the accuracy and reliability of Al-based
hydrological models, developing new Al techniques to address specific hydrological problems, and
integrating Al-based models into decision-making processes for water resource management.

The amalgamation of Al and hydrology presents unprecedented opportunities to revolutionize our
understanding and management of hydrological systems. As Al techniques evolve, future research
endeavors should focus on refining methodologies, integrating advanced monitoring technologies, and
addressing the challenges posed by the dynamic nature of hydro-geo-meteorological processes. The
adoption of Al-powered solutions holds the key to achieving sustainable water resources management in
the face of climate change and growing hydrological uncertainty.
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rmapoJOIrusjablK MOAEJBAEY YIIIH
JKACAH/bI UHTEJUIEKTI MAVJIAJIAHY

AHHOTanmsi. ['UIpOJIOTHSIBIK MOJIETIBIIEY CY PecypcTapbiH OacKapy/a MaHbI3Abl e aTKapaibl, acipece cy
TaIIIBUIBIFBI HETI3ri mpobiieMa OO0k TaObUIATHIH KYPFAK KOHE XapThUlall Kyprak aliMakTtapza. JKacaHipl HHTEN-
next (Al) maiiga GoybIMEH COHFBI JKBLIAPhl THAPOJIOTHSIIBIK MOZEJbCY alTapIbIKTai e3repicke yumsipanasl. by
MaKajia )acaH/bl HHTEJUIEKT HeTi31HJeri THIPOIOTHSIBIK MOJIENbACY/IETI COHFBI XKETICTIKTep/Il KapacThIpabl XKoHE
OHBIH Cy pecypCcTapblH OacKapylarbl oJISyeTTi KojaHOanapblH 3epTTeiii. 3epTTey THAPOIOTHSIIBIK MOJEIbICPAIH
TONIITIH apTTHIPyNaFbl JKOHE CyObl THIMII JKOHE TYPaKTHl TMaimanaHy TaxipuOeciH inmrepimeryzeri Al pemin
kepceteni. Hotmxenep >kacaHIpl WHTEIUIEKT HETi31HAETT THAPOIOTISUIBIK MOAETBACPIIH CY pecypcTapblH Oackapy
TOCLTIH TYOereiini e3repTyre oaneyeTi 0ap eKeHiH jKoHe OCHI callaiaFbl OONalIaK 3epTTeyNepaiH Kelili eKeHiH Kop-
cerel.
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HNCIIOJIB30BAHUE UCKYCCTBEHHOI'O HHTEJIVIEKTA
JJIA THAPOJIOI'HMYECKOI'O MOJAEJIMPOBAHUSA

AHHOTanusl. ['uaponoruyeckoe MOAEIMPOBAHUE UTPAET PELIAIOUIYI0 PONb B YIPABICHUU BOAHBIMH PECYp-
caMH, 0COOEHHO B 3aCYIUIMBBIX U M0JIy3aCyLIUIMBBIX PETMOHAX, I'/le HEXBAaTKa BOJIbI SIBJISIETCS] CEPbE3HOM Mpo0IeMoi.
C nosBienueM uckyccrBeHHoro nHresuiekra (M) B mocnenHue ronsl rHAPOJIOrHYecKOe MOJICIUPOBAHKE IpETep-
MesI0 3HAYMTENbHYI0 TpaHcdopmanuio. PaccMaTpuBaloTcs mocienHue IOCTHKEHUS B 00JaCTH THAPOIOTHYECKOTro
MOJICIUPOBAaHMUsSI HAa OCHOBE MCKYCCTBEHHOIO HHTEJIEKTA UM €ro INOTEHLMAalbHblE NPUMEHEHUS B YIPABICHUU
BOAHBIMHU pecypcaMu. IToguepkuBaercs poas M B NOBBIIEHUH TOYHOCTH THAPOJIOTHUECKUX MOJENEH U coleiicT-
BUH BHEJIpeHUIO Oosee 3¢ (EeKTUBHBIX U YCTOWYHMBBIX METO/IOB YIIPABIICHHUS BOAHBIME pecypcamu. I uaposoruyeckne
MOJIETIM Ha OCHOBE HMCKYCCTBEHHOTO HMHTEIUICKTa MOTYT PEBONIOLHMOHHM3MPOBATH CIIOCOOBI YNpPaBIECHUS BOIHBIMH
pecypcamu 1 OyayIine HCCIeI0BaHMs B 3TOH 00JIacTH ONpaBIaHBI.

Ki1roueBble €JI0Ba: THIPOJIOTHIECKOE MOJEITHPOBAHNE, HCKYCCTBEHHBIN HHTEIUIEKT, BOIHBIE PECYPCHI, BOTHOE
XO03SHCTBO.
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INPABUJIA JJISI ABTOPOB

B xypHane myONUKYIOTCSI CTAaThH, ITOCBSIIEHHBIC POOJIEMHBIM BOIIPOCaM Teorpadpuyeckoil HAayKH U T€0IKO-
JIOTHH, a TaKKe HAay4YHbIE COOOIICHHS TEOPETUYECKOTO, METOAMYECKOrO, SKCIIEPHUMEHTAIBHOTO M TMPHKIATHOTO
XapakTepa, TeMaTHUECKHE 0030pbl, KPUTHYECKHE CTAThH M PEIICH3HUH, B TOM YHCIIE B BHJIE TUCEM B PEIAKIIHIO, OMO-
nuorpaduIecKue CBOJIKH, XPOHUKA HAYYHOH JKM3HU. TEeKCTHI cTaTel M IPYTUX MaTepHaIoB MOTYT MPEIOCTaBIATHCS
Ha Ka3aXCKOM, PYCCKOM WA AHTJIMHACKOM SI3BIKaX. PeuaKum{ NPUHUMACT MaTepuajibl B JJICKTPOHHOM BHJIC,
HaOpaHHbIE B TEKCTOBOM penaktope Microsoft Word, B compoBoxieHHN HIASHTHYHOH OymaxkHo# Bepcuu. [loss:
BepxHee U HIkHee — 2,4 cM, npaBoe u eBoe — 2,2 cM. Tekcr (mpudr «Times New Roman») naercst B 0J1Hy KOJIOHKY
yepe3 MEeXCTpOuHbIi wuHTepBad 1,0 M JUIss HEro yCTaHaBIMBAeTCs aBTOMAaTHYecKuil mepeHoc. CTpaHHUIBI
HyMepyloTcs. Matepuan cTaTtbi (TEKCT, BKJIIOYas AaHHOTAIMM Ha Ka3aXCKOM, PYCCKOM W aHTJIMHCKOM S3bIKax,
PUCYHKH, TaOJHUIBI, CHCOK JUTEPaTypsl) odopmisiercs omauM daitmoM. OO0BeM CTaThil CO BCEMH CTPYKTYpPHBIMH
aIeMeHTaMH He oibkeH npesbimath 50 000 3HaK0B ¢ nmpodenamu (1o 12 crp.), npyrux marepuanos — 20 000 3HAKOB
¢ mpobemamu (10 4 cTp.).

Pykommcu crareit odopmistoress cienyromM obpazom: 1) Y/IK (BeIpaBHMBaHHE TEKCTa <JIEBBIA Kpaib»,
kersb 10); 2) uepe3 oAWH UHTEPBAJI MHULUABI 1 (JaMHUIIMK BCEX aBTOPOB Yepe3 3aIsiTyio (BBIPABHUBAHUE TEKCTA K10
LHEHTPY», HAUePTaHUE «IOIYXHUPHBIN», PETHCTP «HAYMHATH C TPOMHCHBIX», Keriib 11; ecim aBTOpPOB HECKONBKO,
nocie (haMUIIMU KaKIO0r0 YKa3hIBACTCS HAJICTPOUYHBIM MHACKCOM IMOPSAKOBBIA HOMEp apabckoi mugpoit); 3) depes
OJIMH MHTEPBAJ — YYEHOE 3BaHUE W CTEIEeHb aBTOPA, JOJDKHOCTh, B CKOOKaxX — INOJIHOE Ha3BaHWE OpraHU3alluu, B
KOTOpOW OH padoTaeT, Topoi, cTpaHa (BbIpaBHHBaHHE TEKCTa «I0 LIEHTPY», Kerib 10; eciu aBTOpPOB HECKOIBKO,
CBEJICHMS JAIOTCS O KaKAOM M3 HUX OTAEJIBHON CTPOKOH Yepe3 OJMHAPHBIN HHTEPBAJ, a HAYMHACTCS KaXK/asi CTpOKa
C HaJCTPOYHOI'O MHJEKCa IMOPSIKOBOrO HOMEepa mHociie GpaMuiny aBToOpa); 4) dyepe3 ONUH WHTEPBAI — HA3BaHHE
cTatbM 0e3 mepeHoca (BBIDABHUBAHWE TEKCTA «IIO LEHTPY», HAuepTaHHE «IIOMYXXHUPHBIH», PErucrp «Bce
MIPOIHCHEIe», Kerab 14); 5) uepe3 onuH nHTEpBal — aHHOTams 3 5—10 npeanoxennii, o6bemom a0 1200 3HAKOB C
npobenamu (HauymMHATH ab3am CleAyrommM o00pa3oM: «AHHOTAIWSL. ... (Ka3. 513.)», «AHHOTamwWs. ... (pyc. 53.)»,
«Abstract. ... (aHT71. 53.)») Ha TOM S3bIKe, HA KOTOPOM HAIMCaH OCHOBHOW TeKCT pykommcu (abzar «0,75 cmy,
BBIPaBHUBAHKE TEKCTA «I10 MTUPUHE», PETUCTP «BCE CTPOUHBIEY, Kerib 10); 6) uepe3 oauH HHTEPBAT 5—7 KIIFOUEBhIX
cinoB (HaumHATh ab3ar ciemyrommM obpasom: «TyitiH cesmep: ...», «Keywords: ...», «KiodeBsie ciosa: ...»),
COPTUPOBAHHBIX NO an(aBHUTy, HA TOM S3bIKE, HA KOTOPOM HaIlMCaH OCHOBHOH TeKCT pykomnucu (ad3an «0,75 cmy»,
BBIPAaBHUBAHME TEKCTA IO IMIMPHHE», PETUCTP «BCE CTPOUHBIEY, Kerib 10).

OCHOBHOW TEKCT pa30MBAcTCS Ha CTPYKTYPHBIC 3JIEMCHTBI: BBEICHHE, MOCTAHOBKA MPOOJIEMbI, METOHKA
UCCIIEJOBAaHUH, ICTOYHUKH JIaHHBIX, PE3YJIbTaThl HCCIIC0BAHMH, 00CY)KIEHUE PE3YIIbTaToB, 3aKIII0UeHNE (BBIBODI),
WCTOYHHMK (PMHAHCHUPOBAHUS HMCCIIENOBaHUM (IIpM HEOOXOAMMOCTH), CIHCOK JuTeparypbl. Ilepen crmckom smte-
patypsl MOXET MOMeEIIaThesl 0JIaroapHOCTh JIMIIAM W OpraHM3alsIM, OKa3aBIIMM ITIOMOIIb B HAIIMCAaHWU CTATBH.
HeobmenpuasaTeie a00peBHaTyphl HODKHBI pacIIn(pOBBIBATECS B TEKCTE IPU IEPBOM YIOMHHAHWH. [lapameTrpsl
TekcTa: ab3ar «0,75 cM», BEIpaBHIBAHHE 10 MIHPHHEY, PETHCTP «KaK B MPEATIOKCHUAK», KeTb 1 1.

ITox 3aronoBkom «JIMTEPATYPA» npuBOOUTCS CHMCOK MCTOYHHMKOB, Ha KOTOPBIE €CTh CCBUIKM B TEKCTE.
Jlutepatypa mNpHBOAWTCS CHaJajda Ha S3bIKE OpWUTHMHANA, 3aTeM IyOnupyeTcs Ha aHIJIIMKACKOM  SI3BIKE
«REFERENCES» (a63am «0,75 cM», BRIpaBHUBAaHUE «I10 IIUPUHE», PETUCTP «KaK B MPEUIOKECHHSIX», KeTab 9). B
TEKCTEe CCBUIKM Ha HOMEpPA CIMCKa JAIOTCS B KBaAPATHBIX CKOOKax. 3aluch Kaxmoi OnOInorpaduueckoi CChUIKH B
CIIMCKE Ha4yMHAaeTcsa ¢ ee mopsiakoBoro Homepa B TekcTe: «[1]Ilerposa C.H. Hayuno-uccnegoBarenbckas
JESTeBHOCTD ...»). Crucok muteparypbl odopmisercs mo ['OCT 7.1-2003 u THIaTeIbHO BBIBEPSETCS aBTOPOM.
Tpancnurepauus He nomyckaercs!

Hanee crnenyer pestome. Jlist cTaThy, NMPEAOCTABICHHOW Ha KA3AXCKOM s3biKe, TPEOYIOTCS PYCCKHUHM W aHT-
JUICKUNA NEPEBOMBL; HA PYCCKOM sA3blKe — Ka3aXCKUN U aHTTIMICKUN NEPEBObL; HA AH2AUNICKOM 5A3biKe — Ka3aXCKUH U
pycckuil mepeBoabl. [ aBTOpoB M3 3apyOexbsi pe3loMe Ha Ka3axCKHH SI3BIK IEPEBOAUTCS B pENaKUUH B
COOTBETCTBHH C IPENOCTABICHHBIM Ha PYCCKOM M AQHTIIMHCKOM s3bIKaX. CTpyKTypa ABYS3BIYHBIX pe3lOMe: HHHU-
Uanel ¥ (paMUIINK BCEX aBTOPOB Uepe3 3arTyro (TIocie paMmiiny KaKI0TO YKa3bIBAeTCA HAJICTPOYHBIM HHIECKCOM
MOPSAKOBEIM HOMEp apaOCckod Imdpoii); ydeHoe 3BaHHE W CTENEHb aBTOpa, AOJDKHOCTh, B CKOOKaxX — IOJHOE
Ha3BaHHE OpraHU3aIlNH, B KOTOPOW OH paboTaer, ropoi, CTpaHa (€cim aBTOPOB HECKOIBKO, CBEIACHHS MAIOTCS
OTIENIFHOW CTPOKOW Yepe3 OAMHAPHBIA HMHTEpBaj, a HAYMHAETCS Kaxnaas CTpPOKa C HaJACTPOYHOTO HHICKCA
MOPSIIKOBOTO HOMepa Tmocie (amMuinu aBTOpa); Ha3BaHWE CTaTbW; AHHOTAMs, MPUBEICHHAs B Hayaie
cTatbM (HayMHATH ab3all CieAyrmUM o0pa3oM: «AHHOTAaUus. ... (Ka3. s13.)», «AHHOTauus. ... (pyc. 13.)»,
«Abstract. ... (aHIJI. 513.)»; KIIIOUEBBIE CIIOBA, IPUBEJICHHbIE B HaYaJle CTaThH (HaYMHATH a03all ClIeTyIOLIMM 00pa3oM:
«Tyiiin ce3nep: ...», «Keywords: ...», «KioueBsie cioBa: ...»).
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Tabnuer HabmpatotTcs B popmare Microsoft Word (re Microsoft Excel), kerms 9. B cTatbe qarotcst cChIIKH Ha
Bce TaOnuIbl. Pacnonarate ux ciemyeT cpasy Imocjie yYIOMUHAHHS B TEKCTEe WM Ha Clenytomeil cTpanune. HazBanue
TaOIUIIBI TOJDKHO OTPaXkaTh ee coaepkaHue, ObITh TOYHBIM, KpaTkuMm. Hampumep, «Tabmuma 1 — Cpenauii MHOTO-
neTHuit pacxox p. XKaiibik, M’/c». PasMemars ero cienyeTr Han Tabnuiei, 6e3 abzalHOro OoTcTyIa (BHIpaBHUBAHHE
TEKCTa «I0 LEHTPY», Kerib 9). He nmomyckaercst mepeHoC yacTH TaOJMIBI Ha CIEOYIONIyI0 crpaHuly. bomipmme
TaGJIMIBl JOIyCKaeTCsl pa3MellaTh Ha BCIO CTPaHMIy C OpUeHTalueill «ambOomHas». TaGmuuel U rpadsl B HEX
JIOJDKHBI MIMETh 3arojOBKH, COKpAILEHMsl CIIOB He aonyckatorcs. [loBropsiromuiicsi B pa3HBIX CTpOKax Tpadsl
TaOJIMIBI TEKCT U3 OJTHOTO CJIOBA IIOCIIE IIEPBOTO HAIIMCAHUS AOIyCTUMO 3aMEHSTh KaBblukamMu. Ecin oH cocTouT u3
JIBYX U OoJiee CJIOB, TO IIPH NEPBOM ITOBTOPEHUH €r0 3aMEHSIOT CJIOBAMH «TO XKe», a Jajiee — KaBblukamu. CTaBUTh
KaBbIYKM BMECTO MOBTOPSAIOMIMXCS LU(pP, MapOK, 3HAKOB, MAaTeMaTHYECKHX M XHMHUYECKHUX CHMBOJIOB HE
nonyckaercsi. Eciu nanHbIe B KakoH-T00 CTpoKe TabIHIbl He TIPUBOIST, TO B HEH CTaBAT ITPOUYEPK.

PucyHky nOIKHBI OBITH BBITTOJTHEHB! B XOPOIIEM KayecTBe, a UX 00lIee KOJIMYECTBO He MPEBBIAaTh 5. PucyHkn
pacroyaraloT HEHNOCPEICTBEHHO IIOCIE TEKCTa, B KOTOPOM OHHM YIOMHHAIOTCS BIIEpBBIC, WM Ha CIEAyHOLIeH
cTpaHuLe. Bece HaxnucH Ha pUCYHKax JOJDKHBI XOPOLIO YUTATHCS; IO BO3MOXKHOCTH UX CIIEIYeT 3aMEHSTh OyKBaMH
w nudpamu, a HeoOXOJUMBbIe TIOSICHEHUsI 1aBaTh B TEKCTE WIIM B IMOJPHCYHOUHBIX IONHUCAX. B moapucyHouHoi
MOJNUCH HEOOXOMMO YETKO OTIENUTh (HOBas CTPOKA) COOCTBEHHO Ha3BaHUE PHCYHKa OT OOBSCHEHHH K HEMy
(3xcmmmkamms). IlogpucyHOUYHBIE TOANMHACH JOJDKHBI COOTBETCTBOBATH TEKCTY (HO HE TOBTOPSTH €ro) M
n3obpaxenmsiM. Hampumep, «PucyHok | — Kapra miotHocTn HacenmeHust B Oacceiine p. JKaifpik, den. Ha 1 kM
(BBIpaBHHBaHHE TEKCTA IO LEHTPY», Kerib 9). @ortorpaduu nomkHbl ObITh YeTkuMH, O3 nedekroB. Bee pucyHnku
TaKXKe MPEAOCTABISIOT OTACIbHBIMU (ainamMu: Ui pacTpoBbiX n3oOpaxenuit — B popmare JPEG/TIFF/PSD, nns
BeKTOpHBIX — B coBMecTMMOM c Corel Draw mimm Adobe Illustrator. Paspemenne pacTpoBbIX H300pakeHHH B
orreHkax ceporo 1 RGB uBerax nomxuo 6b1Th 300 dpi, u€pHo-6enbix — 600 dpi. PekomeHnayemble pa3mepsl: MIHPHHA
— 85, 120-170 MM, BbicoTa — He Oonee 230 mm. Ilpm HeoOxommmocTH (aitnel MOTyT OBITH 3aapXMBHPOBAHBI,
MpeanovYTuTeNnsHO B popmarax ZIP mmm ARJ.

MatemaTtudeckue 00603Ha4YeHUS U (GOPMYIIBI HY>)KHO Habupatb B Microsoft equation u pa3Memars B TEKCTe Ha
OTJCNBHBIX CTPOKaX, HyMepys TOJIBKO Te, Ha KOTOpbIC €CTh CCHUIKH B TEKCTe. Pycckue M rpedeckne OyKBBI B
dopMynax M CTaThiX, a TaKKe MATEeMaTHYeCKHEe CHMBOJIBI M XHMHYECKHE DJIEMEHTHl HaOHpaloTcs NPSMBIM
MIPUPTOM, TATHHCKHE OYKBBI — KypCHBOM.

K craTtpe cienyer mpuioXuTh: 1) COMPOBOANTENHFHOE MICHMO; 2) pereH3uio Ha 1 cTp.; 3) 3KCIIepTHOE 3aKITI0-
YyeHue 00 OTCYTCTBHU CEKPETHBIX CBEJCHUI B MyOJIMKALUK, BbIIAHHOE OpraHu3alyel, B KOTOpO BhITIOJIHEHA paboTa
(B 0coOBIX CiTy4asix BO3MOYKHO COCTaBJICHHE B PEJAKIMU MOCIIE BHYTPEHHErO PELEH3UPOBaHUS); I HEPE3UACHTOB
Pecniyonukn Kaszaxcran skcnepTHOe 3akiroueHue He TpeOyercs; 4) KpaTkoe 3akiroucHue jadbopatopuu (Kadeapsl,
oTIena W IIp.), I/Ie BBHINOJHEHa INpeJCTaBlIeHHas K NyOiukanuu pabora; 5) cBemeHHs o KaxiaoMm aBrope: OO
(TIOJTHOCTEI0), YYEHBIC CTEIICHb W 3BaHUE, JOJDKHOCTh M MECTO paboThl, KOHTakTHEIC E-mail, TenedoHsr, dakc.

CraanHble B pelakIMIO MaTepHaibl aBTopaM He Bo3BpamatoTcs. He cooTBeTcTByroIIEe TPeOOBaHUAM CTaThH HE
paccMarpuBaroTcs. Ecii cTaThs OTKIIOHEHA, pellakiusl COXpaHseT 3a OO0 MpaBo He BECTH AUCKYCCHIO IO MOTHBaM
OTKJIOHCHHUSL.

Bce mMaTepuaibl IpoXoAaT BHYTPEHHEE M BHELIHEE PELCH3UPOBaHUEe. Penakiys mpocuT aBTOPOB OTMEYATh BCE
M3MEHEHH, BHECEHHBIC B CTaThIO IIOCIIEC MCIPABICHHS WIM AOPaOOTKH TEKCTa 110 3aMEYaHUsAM pEeLeH3eHTa (HalpH-
Mep, uBeToM). IIpu paboTe Hax PYKOIMCHIO PEHAKIMs BIIPAaBE €€ COKPAaTHTh. B ciydae mepepabOTKM CTaThbH 110
npoch0e pENaKIMOHHON KOJUISTMH JKypHala JaToOW MOCTYIJICHUS CYMTACTCSA Jara IOJIyYCHHUsS peaaKiueit
OKOHYAaTCJIbHOTO BapuaHTa. 3a JOCTOBEPHOCTb NPUBCACHHBIX B CTATHC HAYYHBIX (l)aKTOB TMOJIHYIO OTBETCTBECHHOCTDH
HeceT aBTOp (aBTOPHI B PaBHOM Mepe, €CIIU UX HECKOJIBKO).

Anpec penakuuu ;xkypHaja «'eorpadus u BogHbIe pecypcbi»:
Pecnyoimka Kazaxcran, 050010, r. Anmmvatsl, yi. [Tymkuaa, 99,
AO «MuCTHTYT Teorpadun 1 BOAHON OE30MTaCHOCTH.

Temn.: +7(727)2918129 (npuemnas); dpaxc: +7(727)2918102
E-mail: journal.ingeo@gmail.com

Caiit: https://ojs.ingeo.kz
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FouibiMu KapusisIaHBIMIApP/AbIH 3 THKACBI

«[eorpadust MeH cy pecypcTapbl» KYPHAIBIHBIH pPENAKUUSUIBIK AKACHl XaJbIKApPaJblK KOFaMIACTBIK Ka-
ObUIaFaH JKapusulay STHKACBIHBIH KaFMOaTTapblH YCTaHAIbl, COHIaK-aKk Oenensl XaJbIKapalblK >KypHajnap MeH
OacranapablH KYHIbI TOKIPHOECIH ecKepei.

bacra KpI3MeTiHZETi JKOCBIKCHI3 TOXKIpHOeHi OonaplpMay MakcaThiHIA (IUIaruat, yKajfaH aknapaTThl YCHIHY
JKOHE T6) JKOHC FbUIBIMH KapUsAJIaHbBIMAAPAbIH KOFapbl cCallaCblH KaMTaMacCbl3 €Ty, aBTOP/JAbIH aJiFaH FbIJIbIMU
HOTH)KEJIEPIH KYPTIIBUIBIKIIEH TaHBICTBIPY MaKCaThIHAA PEIaKLUMUSUIBIK KEHECTiH opOip Mylleci, aBTOp, peleH3eHT,
coHyaii-ak Oacria OapbIChIHIA KAaTBICATHIH MEKEMeNep 3THKaJbIK CTaHIAapTTap/bl, HOpMaiap MEH epexesepll Cak-
TayFa JKOHE oJIapJblH Oy3bUTYyBIH OOJAbIpMay YLIIH OapIblK ic-mrapanapisl Kaobuigayra MiHzgerTi. Ockl mporecke
KaTBICYIIBIIAPBIH OapIIbIFBIHBIH FBUIBIMH JKapHsUIaHBIM 3THKACHl €peXeJepiH CakTay aBTOPJIApAbIH 3USTKEPIIiK
MEHIIIK KYKBIKTapblH KaMTaMachl3 €Tyre, 0achUIBIM CallachlH apTTBIPYyFa JXOHE aBTOPJIBIK aKlapaTTapibl, >KeKe
TYJIFaNapAblH MYAJeci YIIiH 3aHChHI3 MaliaaaHy MYMKIHAITIH OOABIpMayFa bIKIall €Tei.

Penaxmmsira keminm TyckeH OapilblK FEUIBIMHA MakKajajap MIHAETTI TYpAE €Ki jKaKThl IoiynaH eTexi. JKypHan
pemakuusACckl MaKaJaHBIH JKypHaN OeliHiHe, peciMIey TananTapblHA COMKECTIriH Oenrimeiimi jkoHe KoMka30aHBIH
FBUIBIMH KYHJBUIBIFBIH AHKBIHAANTHIH KOHE MaKajla TaKbIPhIObIHA HEFYPIIBIM XKAKbIH FBUIBIMHA MaMaHIAaHABIPYJIaphl
0ap eki ToyeJci3 PeLeH3eHT — MaMaHAap bl TaFalbIHIANTHIH JKYPHAIIbIH KayalThl XaTHIBICBIHBIH OIpiHIII KapaybiHa
Kibepeni. Makananap/pl pelieH3HsUIay bl pelaKIMsIIBIK KEHEC JKOHe PeAAKIMIIBIK ajKa MyIIesepi, cCoHai-aK 6acka
eNJep/liH IIAaKbIPbUIFAH PELEH3EHTTEpl JKy3ere achelpajpl. Makanara capanrama >KYprizy yuiiH Oen-rin 0ip
PEICH3EHTTI TaHaay Typanbl memrimai bac pemaktop kKaObuimaiinbel. Pernensusiiay mepsimi 2-4 anTaHbl KYpauisl,
Oipax pereH3eHTTiH OTiHilI OOMBIHIIA 01 Y3apThUTYbl MYMKIiH.

Pemakuust MeH penieH3eHT Kapayra jKiOepiireH skapusuiaHOaraH MaTepualiapblH KYNHSUTBUIBIFBIH CaKTayFa
kernumik Oepeni. XKapusimay Typaibl HISOIMIII KypHAIABIH PEIAKIUUIBIK alKachl PElCH3UsUIaylaH KeiiH KaObuI-
nmaiiner. Kaxxer OonraH jkarmaiiza Koimkaz0a aBTOpIIapra peleH3eHTTep MEH PeJakToOpiIapablH eCKepTyiepi OOMbIHIIA
JKeHJeyTe Kibepineni, comaH KeliH oNl KalTa pereH3MsUIaHambel. Pemakmms STHKa epexelNepiH Oy3raH JKarjaiina
MaKaJaHBl JKapusayZaH Oac TapTyFa KYKbUIBL. Erep akmaparTThl IDlaruat el caHayFa JKeTKUTIKTI Heri3 Oolca,
KayanThl peIakTop JKapusyIayFa Kol oepmeyi Kepek.

ABTOpIIap pelaKuusFa YChIHBUIFAH MaTepHAILIAPAbIH jKaHa, OypBIH XKapusulaHOaraH )KOHE TYITHYCKa eKeHAIriHe
Kenuimik Oepesi. ABTOpIap FHUIBIMA HOTHIKEIICPIH CEHIMIUTINT MEH MaHBI3AbLIBIFbIHA, COHIAM-aK FHUIBIMH THKA
KaruJaTTapblH caKTayFa, aTall aiiTKaH/a, FhUIBIMH dTUKaHbI Oy3y (akTijepine ko 0epmeyre (FhUIBIMU JIepeKTep.i
TY)KBIPBIMIIAY, 3epTTEY IEPEKTEpiH OypMmarayra oKeleTiH Oypmaliay, IUlardaT JKOHE JKaJFaH TCH aBTOPJIBIK, Kaii-
Tasay, 0acka ajamJapblH HOTIKENIEPiH HEMJICHY XKOHE T. 0.) jKayanThl 00JIa bl

MakanaHsl peakiusra xibepy aBTOpJIapAblH MaKaJlaHbl (TYITHYCKaza Hemece Oacka Tinjepre Hemece Oacka
Tingepre aynapsiiFan) 6acka >KypHaiIFra(kypHaingapra) OepMereHiH jkoHe Oyl MaTepuan OypbIH >KapuslaHOaFraHbIH
Oinpipeni. OWTIece, Makana aBTOpJapFa aBTOPJBIK KYKBIKTHI Oy3FaHbl YIIIH MakKalaHbl KaObuigamay Typajibl
YCHIHBICIICH Jepey KaWTapbUiagbpl. backa aBTop >KyMbICHIHBIH 10 MaibI3bIHAH aCTaMbIH OHBIH ABTOPJIBIFBIH JKOHE
JIEpPEKKe3re cliTeMeci3 ce30e-co3 KeImipyre Ko OepinMeiini. ANBIHFaH KOpiHICTep HeMece MalliMAeMeNnep aBTop
MeH 0acTamnKsl Ke3/1i MiHIETTI TypAe KopceTe OTHIPHIIN jkacarysl kepek. [llamanaH TIC KeIipy, COHIai-aK Ke3-Ke-
reH HbICAaHJaFbl IUIarkaT, OHBIH iIIiHIe POCIMAGIMEreH AoHeKce3aep, e3repTy Hemece Oacka aJaMaapAblH 3epTTey-
JIepiHIH HOTHXKENEpiHe KYKBIKTap MEMJICHY STHKAJbIK €MeC JKOHE Kousaiichi3. 3epTrey OapbichiHA KaHIail ga Oip
TYpZie ocep eTKeH OapiblK ajamaapiblH YJIeciH MOWbIHIAY Ka)KeT, aTall aWTKaHAa, Makajana 3epTTey XKyprisy
KEe31H/Ie MaHbI3/IbI OOJIFAH KYMBICTApFa CIITEMENep YChIHBUTYBI Kepek. Kocamkel aBTOpIIap IbiH apachiHia 3epTTey- re
KaTbICIIaFaH aJaMIapbl KepceTy 00oIManbl.

Erep xymbIcTa Kate TalObuIca, peakTOpra Te3 apaja xabapiay Kepek >KoHe Oipre Ty3eTy Typasbl MIenliM
KaObLIIay KepeK.

Koixaszbansl xapusiaynan 6ac TapTy Typaiisl IIEIIiM peleH3eHTTEP/IH YChIHBIMIapblHa COMKEC PeAaKIUsIIBIK
aJIKa OTBIPBICBHIHIA KaObUIIaHAABl. PelakuusuiblK aJKaHbIH LICIIIMIMEH JKapHsulayFa YCHIHBUIMaraH Makajla Kairta
Kapayra KaObUigaHOaiinsl. JKapusiaynan Oac TapTy Typajbl xabapiama aBTOpFa SJICKTPOHIBIK IIOIITA apKbLIbI
Kibepimeni.

Pemakupsanblk anka MakalaHbl JKapusulayFa kiOepy Typasbl memiM KaOblIgaraHHaH KeHiH penakius Oy
Typalibl aBTOpFa xabapaii/ibl )koHE )Kapusiiay Mep3iMiH KepceTei.
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ITHKA HAYYHBIX IyOIuKaAnMi

Penakimonnas xomterus xypHana «leorpadust u BOXHBIE PECYpChl» HPUAEPKHUBACTCSA NPUHSITHIX MEKIY-
HApOJHBIM COOOIIECTBOM NPHUHIMIIOB ITyOJIMKAIIMOHHON ATUKH, a TAK)KE yYUTBHIBACT LICHHBIA OINBIT aBTOPUTETHBIX
MEXIYHAPOIHBIX )KYPHAJIOB U U31aTEJILCTB.

Bo wu30exanne HeZOOPOCOBECTHOM IPAaKTHUKK B IyOJMKAIIMOHHOW JESITENbHOCTH (IUIaruar, H3JI0XKEeHHe
HEJIOCTOBEPHBIX CBEJCHHUW W JIp.) M B LIEJISIX OOEcrevyeHHs BBICOKOTO KauecTBa HAay4YHbBIX MyOJMKaluWii, MpU3HAHUS
0O0IIECTBEHHOCTBIO MOJIYYEHHBIX AaBTOPOM HAy4YHBIX PE3YJIBTATOB KaKAbIH WIEH PEIaKIMOHHOTO COBETa, aBTOp,
PELIEH3EHT, a TaKKe YUPEXKJCHUs, YIaCTBYIOIINE B M3aTEIECKOM Ipoliecce, 00s3aHbl COONII0AATh ITHYECKUE CTaH-
JIapThl, HOPMBI M NPaBWJIa W NPUHUMATh BCE MEPHI AJISl MPEAOTBpAlIeHUs] nx HapymeHud. CoOmrogeHne mpaBuil
STHKW Hay4YHBIX ITyOJMKanuii BCeMH yY9aCTHHKaMHM 3TOTO IMPOIEcca CIOCOOCTBYET 0OECIIeYeHHIO MPpaB aBTOPOB HA
MHTEJJIEKTYalbHYI0 COOCTBEHHOCTb, MOBBIIICHNIO KAa4ECTBA M3/1aHHUA M MCKIIOUEHHIO BO3MOXXHOCTH HETPaBOMEp-
HOT'O MCIOJIb30BAHUS aBTOPCKUX MAaTEPHAIOB B UHTEPECAX OTAENIbHBIX JIUII.

Bce HayuHBIE CTaThH, MOCTYIAIONIUE B PEAAKIHUIO, ITOMIEKAT 00S3aTEIBHOMY JBOWHOMY CJIEIOMY PELEH3H-
poBanmuio. Pemakius XKypHama (oTBeTCTBeHHBII cekperaph JKypHaia) yCTaHaBIMBaeT COOTBETCTBHE CTATHH IIPO-
¢wmo Kyphana, TpeboBaHusIM K 0pOPMIICHHIO M HANpaBIsIET €€ Ha MEPBOE PACCMOTPEHHUE, ONPECIsIeT HayqHYIO
LEHHOCTh PYKOITMCH M Ha3HAYaeT JIBYX HE3aBUCUMBIX PEIIEH3EHTOB — CIELUAINCTOB, UMEIOIIMX HanboJsee Onn3kue K
TEME CTaThbH HayYHBIE ClIElMaNu3aluy. PereH3npoBanne crareil OCyIecTBIsIeTCS YWiIeHaMH PeJaKIMOHHON KoJuie-
THH, a TaKKe MPHUIVIAIICHHBIMU PELeH3eHTaMU M3 JPyTuX cTpaH. PemeHne o BBIOOpE TOrO WJIM MHOTO PELEH3EHTa
JUISL TIPOBENICHUSI SKCIEPTU3bl CTAThbU NMPHHUMAET TJIaBHBIN penaktop. CpoK peleH3MpOBaHMSI cOCTaBiseT 2-4 He-
JIeH, HO 110 MPOChOEe PeIieH3eHTa OH MOXKET OBITh IMPOJIJICH.

Pemakiust n penieH3eHT rapaHTUPYIOT COXpaHEHNE KOH(DHACHIMAIEHOCTH HE OITyOJIMKOBAaHHBIX MaTEpPHAJIOB.
Pemrenue o myOnukanuu nmpuHUMAETCS PENaKIMOHHON Kosuterneil XKypHana mociie perieH3upoBanus. B ciydae He-
00XOIMMOCTH PYKONHMCH HANpaBIsIETCsl aBTOPaM Ha JIOPaOOTKY IO 3aMEYaHMAM PEIEH3EHTOB U PElaKTOpOB, 3aTEM
OHa MOBTOPHO peneH3upyerca. Pemakiusi ocTaBisieT 3a coOON IIPaBO OTKJIOHUTH IyONMKAIMIO CTAaTbU B CIIydae
HapyILIEeHUs MPaBui 3THUKH. OTBETCTBEHHBIH PENaKTOp HE AOJDKEH NOIYCKaTb K IyOJMKauu MH(GOPMALUIo, €CIH
HMeeTCs J0CTaTOYHO OCHOBAaHUII M0J1araTh, YTO OHA SIBJISIETCS IIATHaTOM.

ABTOpBI TApaHTHPYIOT, YTO NMPEACTABICHHBIE B PENAKIMI0 MaT€PUAIIbl SBJISIOTCS HOBBIMHU, paHee He OIyO0uu-
KOBaHHbBIMU W OpUT'MHAJIbHBIMH. Ounn HECYT OTBETCTBEHHOCTH 3a JOCTOBCPHOCTH M 3HAYUMOCTHb HAYYHBIX PE3YJIb-
TaTOB, a TAKXKE COOJIOJICHNE NPUHLIUIIOB HAyYHO! STHKH, B YACTHOCTH HeEJOIyleHNe (pakToB HapyIIeHNs] HayYHOU
5TUKU ((aOpuKalys HaydHBIX JAQHHBIX, (QajbcuUKanus, Beaylias K HCKRKEHHUIO HCCIIEOBATENLCKUX JaHHbBIX,
IUIaruar v JIOXKHOE COaBTOPCTBO, AyOIMpoBaHUE, IPHCBOCHUE YY)KUX PE3yIbTATOB H JIp.).

Hamnpasnsst craTeio B peAaKIUIO, aBTOPHI OATBEPXKIAIOT, YTO aHHAS CTAaThs HE ObLIa paHee OITyOJIMKOBaHA U
HE TepeaBaiach B APYroi xypHan(bl) Kak B OpUTHHAJE, TaK U B IIEPEBOJIC HA JPYTHE SI3BIKN WM C APYTHX S3BIKOB.
B mporuBHOM ciydae cTaThsi HEMEUICHHO BO3BpAIacTCsl aBTOpaM C PEKOMEHAAIMEH OTKJIOHUTH CTaThio 3a
HapylIeHHE aBTOPCKUX MpaB. He momyckaeTcs 10CI0BHOE IUTHPOBAaHHE pabOTHI APyroro aBropa 0e3 yka3zaHus €ro
aBTOPCTBA U CCBUIOK Ha MCTOYHUK. 3aMMCTBOBAHHBIC (PParMEHTHI MM YTBEPKICHHS AOJDKHBI OBITH O(OPMIIEHBI C
00s13aTENbHBIM YKa3aHUEM aBTOpPa M TEPBOMCTOYHMKA. Upe3MEepHBIC 3aMMCTBOBAHUS, a TAKKE IUIArHaT B JIFOOBIX
dhopmax, BKItOYass HeO(OPMIICHHBIC ITUTATHI, epedpasupoBaHue, MEPEeBO WK MPUCBOCHUE MPAB HA PE3yJIbTaThI
JYKUX HCCHeﬂOBaHHﬁ, HEOTUYHBI U HEIIPUEMIIEMBI. HeO6XOI[I/lM0 NnmpUu3HaBaTh BKJIaJl BCEX JIUI], TaK WJIM HHA4YC
IOBJIMABIIMX Ha XOA HCCJICAOBAaHUA. B YaCTHOCTH, B CTAThC JOJI)KHBI OBITh MMPCACTAaBJICHbI CCBIJIKM Ha pa60T1)1,
KOTOpbIE MMEIIM 3HAaueHHEe NpH NPOBEICHUM HccienoBaHus. Cpeau COaBTOPOB HENOIYCTHMMO yKa3bIBaTh JIMI, HE
y4acTBOBaBLIMX B MccienoBaHnu. Eciim oOHapyxeHa ommoka B paboTe mocie moiaun CTaThHi, HEOOXOIUMO CPOYHO
YBEJIOMHUTD PEAAKTOPa M BMECTE NMPHUHSATh PElIeHHe 00 UCTIPaBICHHUH.

Pemmenne 06 oTkaze B myOIMKaMy PyKOIUCH ITPUHUMACTCS PEIAaKIIMOHHON KOJUIETHEH B COOTBETCTBHH C PEKO-
MEHJAUMsIMH peneH3eHToB. CTaThs, HE PEKOMEHJOBAHHAs PEIICHHEM DPEAAKIMOHHOM KOJUIETHH K ITyONIMKanny, K
MOBTOPHOMY pPaccMOTpeHHUIo0 He mpuHuUMaercs. CoolmeHne o0 OTKaze B IyOJNHKAIlMHM HAIMpPaBISAETCS aBTOPY II0
3JIEKTPOHHOM IMOYTE.

Iocne npunsiTUst penkoiuterneit XXyprana pemeHns o JOIMyCKe CTaTbU K MyOJIMKALUK peJaknus HHQOPMHUPYET
00 3TOM aBTOpa M yKa3bIBAET CPOKH ITyOIUKAIIHH.
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