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FTEOAKIAPATTbIK XXYUE TEXHOAOTIUAAAPDBI APKbIADI
OTbIPAP AYAAHbIHbIH, KA3IPT'T XKAfAAUbIHA
PU3SUKAADIK-TEOTPADUSAADIK TAAAAY

OTblpap ayAaHbl TabUFU KeELLEHAEPI aHTPOMOreHAIK (hakTOPAbIH bIKMaAbiHA epTe Ke3eHAEepPAEH
6actan yuwbipar 6actaraH eAiMi3AiH OHTYCTIFiHAEri arpapAbl ayAaHAApAblH, 6ipi GOAbIN CaHaAAAbI.
3epTTey HbiCaHbIHAAFbl TAOUFU XKOHE aHTPOMOreHAIK PakTOPAAPAbIH MHTEHCUBTIAITI reoxyreaep-
AiH >KOHE OHbIH XKeKeAereH KypaMOeAiKTepiHiH e3repicke yliblpayblHa bIKMaA €Tin »aTKaHbl 6eA-
riAi. AA ecki KapTorpausAblK, MBAIMETTED FeoXKYMEAEepAiH Kasipri »araarblHa calikec keAae bGep-
menai. OcbiFaH opart, OTbipap ayAaHblHbIH, (DM3MKAAbIK-TeorparsAbIK, XKarFaanblHA TaAAdy >Kacay
JKOHE reo>KymeAepAeri OpblH aAFaH e3repicTepAi aHblKTay MakcaTblHAQ reoaknapatTbik Xyie (TAXK)
TexHoAoruscbiHbiH ArcGIS 10.4 xoHe llwis 3.4 6araapAaMarapbiH ManAaAaHa OTbIpbin, U3MKAABIK-
reorpadmaAbIK, TaAAQy >KacaAabl. Ecki Tonorpadusiabik, KapTaAapAarbl MOAIMETTEPAI CaHABIK,
JKyrere Kelipy apKblAbl 3epTTey HbICaHbIHbIH reorpausiAbIK, MOAIMETTEpP HGasachl KYpbIAAbl. 3epT-
Tey 6apbICbiHAQ LETEAAIK KOHE OTAHAbBIK FaAbIMAAPAbIH TAXK TEXHOAOrMAChIHAQ TAOMFU ayMaKTbIK,
KELIEHAEPAI 3epTTey dAICTEMEAEPi MEeH YCTaHbIMAAPbIH Herisre aAa oTbipbin, Landsat 8OLI xxep ce-
PiriHiH FapbIWTbIK, TYCIPIAIMAEPIH AelMpPAEY apKbiAbl FeOXKYNeAepAe BOAbIN XaTkaH e3srepicrep
aHbIKTAAAbI XXKOHE OAapFa CaAbICTbIPMaAbl TaAAQY KacCaAblHAbL. HaTueciHAe, aaFaw peT 1:200 000
mMacwtabtarbl OTbipap ayAaHbiHbIH (PUM3MKAAbIK-TeOrpaUIAbIK, KapTachl KypacTbiPbIAAbI. AymakKa
(p13MKaAbIK-reorpaPusIAbIK cunaTraMma 6epy apkbiAbl ayAaHHbIH ©3iHe ToH Herisri epekiieAikTe-
pi kepceTiaai. CoOHbIMEH KaTap, COHFbl XKapUSAAQHFAH FbIAbIMU dAeOMeTTep Heri3iHAe aHTPOnoreH-
AIK (DaKTOPAbIH reoKyeAepre biKMaA eTy ASPEXeAepi >KaHe OAapAblIH, LWbiFy cebenTepiHe TarAay
>KaCaAbIHADI.

3epTTey >KYMbICbIHbIH HOTUXKEAEPIH ayAQHADIK, aybIALLAPYALLbIAbIK, GaCKapPMACbIHbIH, >KOHE 3KOAO-
TUSIABIK, MEKEMEAEP MaMaHAAPbI XKOCMapAay XoHe »K06aAay XKyMbICTapblHAA MaiAaAaHa aAaAbl.

Tyiiin ce3aep: OTtbipap ayaaHbl, M3UKaAbIK-TeorpadmsAblK, KapTaHbl KypacTbipy 8AicTepi,
Cblpaapust e3eHiHiH, aTbipaybl, reoXyheAepAiH aHTpororeHaik e3repici, [TAX TexHoAorusgaapsl,
FapbILUTLIK, TYCIPIAIMAEPAI AelindpAaey.
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Physical and geographical analysis of current state of
Otrar district with using geoinformation technology

Oftrar district is an agrarian district located in the south part of the Kazakhstan, on natural-territorial
complexes of which from ancient times been exposed anthropogenic factors. Based on the latest data, due
to the intensity of natural and anthropogenic factors, a significant transformation of natural and territorial
complexes as a whole and of its individual components is observed in the object of research. And the
existing old cartographic data does not fully reflect the current state. In this regard, in order to analyze the
physical and geographical state and to identify trends and specifics of transformation of the geosystems of
the Otrar district, physical and geographical studies were carried out on the basis of GIS technologies: Arc-
gis 10.4 and llwis 3.4. The geographic database of the research area was created, after digitizing the raster
topographic maps. In the course of the study, the tendency of transformation of geosystems of the object
was revealed and their comparative analysis was carried out by deciphering space images of the satellite
Landsat 8OLI. For this purpose, advanced methods and principles of foreign and domestic scientists on the
application of GIS. As a result, for the first time at a scale of 1: 200,000, a physical geographical map of the
Otrar district was compiled, which describes the main specific characteristics of the physical geographical
peculiarity of the territory. Also, focusing on the latest publications, the degree, cause-effect relationships
of occurrence and impact of anthropogenic factors on geosystems are analyzed.

The results of the study can be applied by specialists of the district administration of agriculture and
environmental institutions to solve the problems of planning and design in the agricultural structure.

Key words: Otrar district, methods of construct a physical-geographical map, delta of the Syrdarya
river, anthropogenic transformation of geosystems, GIS technology, deciphering space images.
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®usunko-reorpachnyueckmii aHaAU3 COBpeMeHHOro cocTosiinsi OTbIpapcKoro
paioHa ¢ npMmeHeHHneM reoMHhopPMaLMOHHbIX TEXHOAOT U

OTblpapCKkuii panoH SBASETCS arpapHbIM PAOHOM, PACMOAOXKEHHbIM Ha tore CTPaHbl, FAE NPUPOA-
HO-TEPPUTOPUAAbHbBIE KOMIAEKCbl C AQBHMX BPEMEH MOABEPraloTCsd aHTPOMOreHHOMY BO3AENCTBUIO.
Mcxoas M3 nocAeAHUX AQHHBIX, M3-3a MHTEHCMBHOCTWM MPUPOAHbBIX M aHTPOMOreHHbIX (DAaKTOPOB B
00bEKTE UCCAEAOBaAHMS HABAIOAAETCS 3HAUMTEAbHAs TPAHCOPMALIMS FEOCUCTEM B LIEAOM, M OTAEAb-
HbIX €e KOMIMOHEHTOB. A MMeloLIMecs: CTapble KapTorpauyeckme AaHHble He MOAHOCTbIO OTpaXkaloT
HbIHeLIHee COCTOsHMe. B CBS3UM C 3TUM, C LIeAblo aHaAM3a (hU3UKO-reorpapmyeckoro COCTOSHMS, BblsiB-
AEHUS TEHAEHUMIA 1 crneumndurkn TpaHcgopmMaumm reocuctem OTpapcKoro paiMoHa NpoBOAMACS (hu-
3MKO-reorpanyeckunini aHaAmns ¢ npumerermem nporpamm FM’MC-texHoaormi, kak ArcGIS 10.4 u llwis
3.4. Co3paHa reorpacuyeckas 6asa AaHHbIX 0ObEKTA MCCAEAOBAHMS MyTEM OLMGPOBKM PACTPOBbIX
Tonorpaduyeckmnx kapT. B xoae nccaepoBaHUs BbiiBAEHA TEHAEHLMS TpaHCOpMaLMmM NPUPOAHO-TEP-
PUTOPUAABHBIX KOMIMAEKCOB TEPPUTOPUIA M HA OCHOBE AELLIMEPOBKM KOCMMUYECKMX CHUMKOB CMyTHMKA
Landsat 8OLI NpoBOAMACS MX CPAaBHUTEAbLHO-COMOCTABUTEAbHbI aHAAM3 C yYEeTOM NMepeAOBbIX METO-
AOB U MPUHLMMOB 3apy0eXKHbIX M OTEUYECTBEHHbIX YUeHbIx Mo npumeHermio TMC. B pesyabrate, Briep-
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leoakmapaTThIK XKylie TeXHOIOTUsIaphl apKbLIsl OTHIpap ayJaHBIHBIH Ka3ipri skaFaaifbiHa (GU3UKAIBIK-TeorpadMsUIbIK Taaaay

Bble AAs OTblpapckoro paioHa B Macwutabe 1:200 000 6biaa cocTaBAeHa hM3MKO-reorpadmyeckas
KapTa, B KOTOPOW OMMCaHbl OCHOBHblE crieumguueckme xapakTepucTukn rusnko-reorpaduueckoi
0COBEHHOCTU TeppuUTOPUM. A Tak>Ke, Ha OCHOBe 0630pa HayuyHOM AMTEpaTypbl M MyOGAMKaumm GbiAM
NPOAHAAM3MPOBaHbI CTEMEHM, MPUUYMHHO-CAEACTBEHHbIE CBSI3M BO3HUKHOBEHWS U BO3AEMCTBUS aHTPO-

MoreHHbIX (DaKTOPOB HA FreOCUCTEMBI.

Pe3yAbTaTbl MICCAEAOBAHMS MOTYT ObITb NMPUMEHEHbI CrieLMaAMCTaMM PAMOHHbIX YIPABAEHUIA CeAb-
CKOrO XO35CTBA U 3KOAOTUYECKMX YUPEXKAEHUIN AASI PEeLLeHNM 3aAaY NMAAHMPOBAHUSI U MPOEKTUPOBa-

HMS CeAbCKOXO3SIMCTBEHHbIX CTPYKTYP.

KaoueBble caoBa: OTpapckuii  paroH,

METOAbI

COCTaBAEHUS  (hU3MKO-reorpacryeckomn

KapTbl, AeAabta pekn CblpaapbM, aHTpororeHHas TpaHcdopmaums reocuctem, TMC TexHoAaorum,

AelnprUpoBaHUS KOCMUYECKMX CHUMKOB.

Kipicme

KazakcrannplH  (Qu3WKaNBIK  reorpadusiibik
JKarmalbl Typaidbl KapTOrpadrsuIBIK MOTIMETTEp
xy#eni typae X VIII raceipaan 6acran, [TaTmanbix
Peceii ykiMeTiHIH Ka3ak KepiHiH TaOWFH pecy-
PCTapbIH 3€PTTEY VIINIH YHBIMIACTBIPFAH JKCICIHU-
LUsJIapbIHAH KEHiH )KHHAKTajga 0acTajibl JIeTl ecell-
Teimi3. Anaiiga, XX racelpna TaOuru Karjaimap
MeH KyObUIbICTAp TEPEHIPeK 3epTTelNil, emiMi3-

oiH  Oykinm  aymarblH  (pu3HMKaIBIK-Teorpadus-
JBIK ~ EpeKILIeNiKkTepiHe  Kapall — ayJaHIacThl-
py okymbicTapbl kyprisinai (Yurapkun, 1974;

Uynaxuu, 1970). OckiHmaii KemieHzi 3eprreyliep
KYHIBl KapTOrpadusiIblK MONIMETTEpPIiH KOmTel
JKUHAKTallyblHA CENTITIH TUTi3Ml. AJaiijia, Kasipri
Ke3Jie oJapibpl MalfajaHyAblH MaHbI3IBUIBIFBI €Ki
cebenke OalIaHBICTHI TOMEHIET OTHIp. bipiHmriaeH,
TaOWFU JKOHE aHTPOIOTEHIIK (aKkTopyiap reoxyiie-
Jiepre KoHe OJIapblH KEKeJIereH KypaMOoIiKTepine
KapKbIH/IBI BIKITAJ €TYiHIH calljapblHaH, TaOUFH Ke-
HICHJIEP/IIH Ka3ipri jkarnaiibl OYPhIHFBIMEH CaJbIC-
TBIPFAHZIA KOIl e3repicke yIublparaH. EkiHIIigeH,
eCKi KapTorpadHsUTBIK MONIMETTEp Ycak maciiadra
KYPaCTBIPbUIFAH/IBIKTaH, OJNap/blH aylaHJBIK KO-
HE OHIPIIK JeHreilaeri apTypii xobajxapisl Ky3e-
re achlpybl OaphICHIHAA MaijamaHyFa >XapaMChI3-
IBIFBI. ATanmFaH Mocelsienep KaHa KOMIBIOTEpPIIiK
TEXHOIIOTUSUTAP/IBI MMaljallaHa OTBIPBIM, TeoXKYyle-
JEpIiH Ka3ipri IIBIHAWEI JKaFgaiibiHa (DU3HKAITBIK-
reorpausUIBIK TalAay sKacay/bl dKOHE COJ apKbLIbI
ipi MacmTaOTBl KapTanapibl KYpacThIPYIbI Tayarl
eremi. MyHmaii 3epTTeynepae KeHICTIKTIK MOJIIMEeT-
TepAl KUHAKTAY, TAJJay, CaKTay JKoHe Taliaanyra
MYMKiHAIK OepeTiH reoaknapatThlk kyie (I'AX)
TEXHOJIOTHSIAPBIH Talganany ete MaHbIbl (Ke-
pim6ait, 2007: 14-33; Randall, 2013: 3). Conrbl
ke3nepi [AXK TexHomOTHsACH TeoKyienepaeri aHT-
poToreH K (paKTOPIBIH BIKMAIBIH, THPOJIOTHSIIBIK
esrepicrepai (Damian, 204), reolorusuibiK KoHE
reomopdonorusuibik Kypeutbimaapasl (Hodgkinson,
2010) 3eprreyne keHiHeH KoimanbLTyma. CoHmai-

ak, ['AX Oarmapmamanapel apKbUIbl (DU3UKAIBIK
reorpausUIBIK 3epTTEyNIep/Ie FAPBIITHIK TYCIpiTiM-
JIep/ll Taiianany >KOHE OHBIH 9JIICTEMECIH Kacay
ootipiama enoexrep (Ibrahim, 2007; Weng, 2010;
Sunil, 2013) e sxeTepiik.

JKorapeima atamraH Mocemeliepli Herisre ajia
oThIphIr, ['AXK TeXHOMOTHSCHIHBIH OaFaapiIaMatbIK
HeriziH  KypaiTeiH  ArcGIS 10.4 xome Illwis
OarapiaManapblH TaiijanaHy apKbUIbl elimizze-
Tl OpPTaFachIPIBIK ipi OPKEHUET ONIaKTAPBIHBIH Oi-
pi — Orteipap nanmacel mMen llloyinaip cyapmains
anKaObIH KaMTHUTBHIH Kazipri OTeIpap ayaaHBIHBIH
ayMarbIH 3epTTeyadi koH caHanaslK. A.B. Unrapkua
(Uurapkun, 1974: 140-151) Kazakcran mesnaepin
aynaHnactelpy OapbicbiHna OTbIpap ayJaHBIHBIH
Oatwic Oemirin — ConTtycTik Ke3pUTKyM OONBICHIHA,
an 1eirbic 0emirin — Celpaapus MaHbl OOJIBICHIHA
xarkpizrad. A, B.M. Uynaxun (Uynaxun, 1970:
177-188) Taburm aymaHOacTBIPY JKYMBICTAPBIHIA
Otblpap aynaHbIHBIH ayMarblH TypaH-bankamn
MaHbI eniHaeri Apan MaHbl-Coipaapust OONBICHIHBIH
immiageri OrrycTik-1preic Ceipmapus MaHBI TIPO-
BUHITUSIChIHA KIPTi3Ii.

OcpIraH opai, TaKbIPHIIT OOHBIHIIIA KUHAKTAIIFaH
eHOeKTeperi (PU3NKAIBIK-TeOrpausUIbIK 3epTTEY
ozicTepi koHE ayJlaHIacThIpy MPUHIHUITEPiH HeTi3-
re ama oTeIpbi, [AXK TeXHOIOTHSIApBIHBIH HETi-
3iane OThIpap ayaaHbIHBIH (U3NKAIBIK-Teorpadus-
JBIK JKaFJaiblHA Tayjay jacay d>MoHE KapTachlH
KYPacTBIPY KQXKETTLJIT1 TYJIbI.

3epTTey HbICAHBI MeH JicTepi

Omnrycrik Kazakcran oOnbiceiHnarsl OThIpap
aylaHblHa  (U3UKAIBIK-TeOrpadusuIbIK  Tanjgay
JKacay YIIIiH ayMaKThl KapTOrpa(UsyIbIK YIATUIEY 6Te
MaHbI3abl OoaranabikTal, Arc GIS 10.4 xone Ilwis
OarjapiaMaiapblH TaiijanaHa OThIPHII, TOMEHJIC-
rifiell JKyMBbICTapJbl PET-PETIMEH OPBIHIAY apKbI-
JIBI aJIBIMBI3Fa KOWFAH MIHACTTEPHl JKy3ere achipa
AJJIBIK;

— aJFfalKpl MOJIMET Ke3JepiH (pacTpiibik
KapTajap/ipl) TaHJay KoHE Naiianany;

6 Xabapuibl. Teorpadus cepusicer. Nel (48) 2018
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— pacTpibIK KapTaiap/ibl KeHICTIKTe Oaiinay apKpl-
JIBI OJTap/IBI CaH IAY YKOHE TeoMaJTiMeTTep 0a3achiH Kypy;

— FapBIIITHIK TycipimiMaepai aemmpiey apKbl-
Tl TEOXKYHeNepaeri e3repicTepii aHBIKTay >KOHE
oJlapra Tayjay »kacay HETi3iHIEe CaHIBIK MOJIIMET-
TepJli OHIILY;

— TIN yaricid >kacay *oHe xep OeepiHiH T'ull-
COMETPHSUTBIK IIKAJIACHIH JKacay;

— aJbIHFAaH MOJIIMETTEpACH  (PU3HKAIBIK-TCO-
rpadusUIbIK Kapraasl KypacTeipy (William, 2009: 170).

JXorapsina KepceTireH JKyMbICTapra KbICKaIa
TOKTaJIap OOJICaK, €H OIpIHII YXYMBIC PACTPIIBIK
MOIMETTEp/i IpiKTem, oyapabl TaijanaHyaan
Oactamanpl. OWTKEHI, KE3-KEINTCH  KapTaHBIH
canaJiblK KOPCETKINITEPl NaiaalaHbUIFaH aJIFallKbl
MOJIMET KO3JepiHiH IIBIHAWBUIBIFBIHA, KYPBLUIbI-
MBbIHA JKOHE HJIIIriHe Tikejed OarmanbicTel. COH-
JIBIKTaH, 013, pacTpibIK MaiMeTTep peTinme, 1:200
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000 macmraOTarel TOMOTPAaHUAIBIK KapTalap/sl
(OnexTpoHABIK  pecype:  http://maps.vlasenko.
net) sxone Landsat 8 OLI (Onnaiin pecypc: http://
glovis.usgs.gov) xep cepikrepiniy 2017 KbpUIIBIH
2 coyip KYHI TYCIpUITeH FapbIIITHIK TYCIpiTIMIEPiH
naiinananasik. TornorpadusuibiK KapTazapisl KeHic-
tikte Oaitmay ymin 1942 GK Zone 12N mpoek-
nuschl KoymaHbuliel. ComaH KeiiH, Tormorpadusi-
JIBIK KapTajnapaaH e3eHiep, KeJuep, el MeKeHaep,
KyMIap, TOPH30HTab CBI3BIKTap, OWIKTIK HYK-
TeJep, JKOJJIAp CHAKTBI KaXeTTi reorpadusiibik
HBICaHJApAbI CaH/al, FeOMATIMeTTep 0a3achbiH Kyp-
IBIK. AJI, FapBIITHIK TYCipUTiMOepmi aenmudpiey
apKbUIBI TeorpadUsUIbIK HbICAHAAPBIH (MBICAITHL,
JKoJgap, ¢y KoiMaiapbl) MacKachblH >Kacay >KoHe
CaJBICTRIPY OMICIHIH HETI3IHAE TEeOMATIMETTEp-
JIIH ©3repiCiH aHBIKTAy JKOHE OJIapJIbIH JIAJJIITIH
KaMTaMachI3 €Ty XKy3ere achIpbuiabl (1-cyper).
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1-cypet — FapeiutsIk TycipimiMaepai maiifanany apKbUIbI THAPOIOTHSUIBIK HBICAHAAPABIH ©3TepiCiH aHBIKTAY

Taburm xemeHzeppaeri e3repicrepli 3eprrey
xymbictapel ILWIS Garmapnamacsinga Landsat 8
OLI TtycipiniMaepiHiH CHEKTpajabl KaHaIAapbIH
KoMOMHanmsiay (KakplH WHQPAKBI3BUT — OpTa
UHQPaAKBI3BUT — KbBI3bLI) apKbUIBI  OPBIHJIAIBI
(Ibrahim, 2007:138; Sunil, 2013:13).

ArcToolbox kocemmmaceiHAarel 3D Analyst
KYPaJIbIH TaliiajiaHa OTBIPKII, CaH/ay YKYMBICTaphI

ISSN 1563-0234

apKBUIBI aJIBIHFAaH TOPHU30HTANb CBI3BIKTAPhl MEH
omikTik HykTenepaeH TIN ynriciH Kypa OTBIpHIM,
013 OemepaiH TUIICOMETPHSITBIK CYJIOACKHIH JKaCaIbIK
(Arbind, 2017: 4; Kepim6ait, 2013: 76). Ocsl xepue
TIN ynriciHiH KacueTTepiHe Kipe OTHIPHIIL, xkep Oe-
JEPIHIH TYCTEPiH XKOHE KIKTEMEJICPiH TaHIaIl, OHBIH
runcomMeTpusuiblk - mkanaceiH  (Al-Ali, 2015:20)
KYPacTBIPABIK (2-Cyper).
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2-cypet — Arcgis 10.4 6arnapnamaceiaaa TIN yiriciHiH THIICOMETPHSUIBIK MIKAIACKIH JKacay

Opnan KeiiH, TaKbIPBINTHIK KapTajxapibl pPociM-
TIEY SIICTEPiH )KOHE EPEKeIICPiH HET13re ajia OTHIPHITT
(Kepimo6ait, 2007: 239-248; Bocrakoa, 2002: 153-
154), anpiHFaH MOJIMETTEP/l KIKTEY KOHE Olapra
Tyc Oepy, aHOTAIUSCHIH JKacay, MapTThl Oenriiepin
KYpy oHE T.0. CHSKTBI >KYMBICTAphl >KYPri3iiii.
JKorapbina KepceTiireH >KYMbICTapAbl THSIHAKTHI
opbIH/Iay apKbuibl 0i3, OTbipap aynaHbiHbH 1:200
000 wmacmTaOTarsl  (PUIUKAIBIK-TeOrpadUsIIBIK
KapTachlH KYpacThIpABIK (3-Cyper).

Haru:xesiep MeH TajaKbLIay

Otpipap aymaHel OoOWBIHINIA OCHIHIAW  ipi
MacITa0Thl (hU3UKAIBIK-TeorpadusIIbIK Kapra Oy-
PBIH-COHJIBI JKacaJlMaFaH/IbIKTaH, CaJbICTBIPY SAiCi-
HiH HeTi3iHAe GU3NKATBIK-TeoTpapusUIBIK KapTaIarsl
OpBIH allFaH e3repicTeplii HaKThl KOPCETYy KHBbIHFA
corajpl. Anaiina, 1984 xeurrsr KCPO Kapymnsr kymi-
TepiHiH 0ac mTadbl OACHIN IIBIFAPFaH Tomorpadus-
JBIK KapranapbiMeH Oipre (DJeKTPOHIBIK pecypc:
http://maps.vlasenko.net) ka3ipri FapbeIUTBIK TY-
cipimimaepmi  (OnmaitH pecypce:  http://glovis.usgs.
gov) maijanaHy OapbIChIHIA TaOWFH KelleHep-
J¢ KONTereH e3repiCTepAiH OpbIH aJFaHbIFbIH
aHbIKTaAbIK. OyapAbIH KapKbIHABUIBIFBIH ayMaKThIH
(u3MKaNbIK-reorpadusIbIK  JKaFaiiblHa — Tajjuay
JKacay JKYMBICTapbIMEH Oipre KepceTeTiH OoiambI3.
Omnrycrik Kazakcran oompickiHAars OTBHIpap ayaaHbl

KOHBIp)Kail Oenmaeyneri Imen OeNaeMiHiH —apuaTi
aiiMarbiHa KipeTiH TypaH jKa3bIFbIHBIH IIBIFBIC 0OTi-
riage opHanackas. JKep KbIpThIchl TypaH IIHTaCHI-
HBIH DOUTEPIUHIIK KypbUTbIMBbIHAH (CreIpmapus
JICTIPECCUsCHI) TY3UIreH. Iprerachl Me30KaiHO30i
noyipine xatanpl (I'eomorust CCCP, 1971: 24).

3eprTey HbicaHbl Kaparay TaybIHBIH OaTbl-
CBIHJIa, ayMa¥rbl apKbLTbl ChIpIapus ©3¢HI aFbIll OTe-
TiH I116J1 30HACKIHA KiPETiH/[IKTEH, MYH/1a IOJIACPAiH
3 tumi (KYMIBI, Ca3/ibl, IECCTI) Ke3aeceni (Jumasov,
1999: 85). Xanmel anraHga, KenTereH eHOCKTEp-
ne (Uymaxwmn, 1970; Jumasov, 1999; Ilpuponusie
kopMmoBble yroabs Otbipapckoro paiiona HOsxHo-
Kazaxcranckoii obnactu PecryOnuku Kazaxcran,
2001) Oy1 aymaKTarsl TAOMFU ayMaKTHIK KeIIEHIep-
JUH KaJIBINTACY KaFAaliblHa Kapai, ojapibl TOMCH-
JeTifieit 3 ayaHFa )KaTKbI3aIbl:

Donowr acasvikmap OTBIpap aydaHHBIH OaTbI-
chIH (3kanmbl ayMarbIHbIH 50,7 %-bIH) aJIbII KaTbIp.
Opranblk A3usiiarsl eH ipi Kymaapasiy Oipi — Kel-
3BIIKYM KYMIAPBIHBIH (Kaiamsl aymarsl 300 MBIH
mapuibl KM) IIbIFbIC Oejiri skalirackan (Penjiyev,
2013: 89). by sxepaeri kymaap pU3HKaIbIK KypaMbl
MEH SK30TCHIIK (haKTOPIIapIbIH BIKITAN €Ty JKaFma-
WbIHA Kapail MbIHaIall 2 Typre KiKTeseIi:

— YAIIBIKTBI-KBIPKAJIBI KYM/Iap;

— KeIpKanbl-TeOermikTi Kymmap (PKuxapesa,
1969: 154).
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Bymapapiy inriHge YSIIbIKTHI-KBIPKAIbl KyMJIap
OaceIM Ooubin, abOcomrorTik Oumiktiri 170-280 M
KYPaWThIH D0JJIbl YKa3bIKTApJbIH OaThiC O6JIiriH
QIIBINT KAaTCa, KBIPKAJIBl XKOHE TOOCLIIKTI KyMaap
170-220 M OmWiKTIKTe KaifFaca OTHIPHIT, VATBIKTHI-
KbIpKaJIbl KymuapiaaH Oacran Ceipaapusi ©3¢HiHIH
JKaMbUIMaaH JKOFapFbl TeppaccachlHa JCHiHT1 XKep-
nepne TaparaH. Herizinen, TypaH >Ka3bIFbIHIAFbI
KYMJap/blH KaJlbITacyblHa OacTbl BIKMAT C€TY-
i — kel opeketi Oombin TabbuIankl (DegopoBud,
1983:9). OciMmik >KaMBUIFBICBIMEH IIIaMalibl Oe-
KITIITeH OCBhl KymJIapAarbl OeAep KalbITacThIpy
YpIici marel1 KyMIapAarbiFa KaparaHaa 0asy, opi
typakTel xypeni (Khasanov, 2011:237).

Donapl  Ka3bIKTAPJBIH  IIBIFBIC  OOJIriHeT]
Kapakray Taymapbl KymMaapHablH IIBIFBICKA Kapaii
JKBUDKYBIH Oerer kaThIp. bectmoks! msrHb! (303 M)
OTbIpap aygaHbIHBIH €H OMiK HYKTECi OONbIN ecerl-
TeNTeHIMEH, ay/laHHBIH 0aThIC OOITiHET] YSIIbIK-
TBHI-KBIPKAJIBI KyM1ap TaparaH ajakanTa 303 m-re xe-
TETIH TOOCIIIK Ke3aece i, SIFHu, ayJJaHHbIH ¢H OUiK
Hykrenepi (303 M) exi xepae Ke3ecei JIeTeH Co3.
An, eH anaca nykreci (178 M) Kpi3buikym ajakaObl-
HBIH COJITYCTITiH/E TIPKEJITEH.

JKeTkinikci3 skaybIH-TIAITBIHMEH, BICTHIK JKa3bl-
MeH, OyJIaHy/IbIH KOFapbl KOPCETKINIIMEH XKOHE aya
MEH TOTIBIPAKTHIH TEMIIEPATypaIapbIHBIH TOYIIKTIK,
JKBIIIBIK JKOFAphl aMIUTUTYIACBIMEH CHUTIATTAIaThIH
Kp3buikym  ankaOblHAa THUAPOTPAdUSUIBIK OKyiie-
Jep MyjzaeM Kok aeyre Oonazabl (Shomurodov,
2014: 208). Anaitna, KpI3putkyMm aliMarsl apTe3uaH
cynapbiHa Oait kenmeni. XKep actel cy Kabarrapsl-
HbIH KanbIHABIFEL 500-2000 M apanblFbIHAA AYBIT-
kunbl (Ilog3emMHBIe BOABI MACTOMWIIHBIX TEPPHUTO-
puit Kazaxcrana, 1969: 115). Conapikran, main
IapyambUIbIFBl  YIIIH CyapMaibl KYABIKTap MEH
YKacaHABl CyaTTap JKdi Ke3mecemi. 3eprreynep 00-
fpiama (Shomurodov, 2014; MawmebitoB. 363), aHT-
POTIOTEH/IIK JKYKTEMEHIH apTyblHa OalIaHBICTHI
KYJBIKTapJbIH MaHbl JerpajialysFa YIIbIparaH.
ATKallMaH TYKbIMJAChIHA JKaTaThIH jKayapJapAblH
Oynmipy opekeTiHeH Jerpajalysra YIIblparaH
nmaagmadrrap nma xesgeceni. KeHecTik Ke3eHMeEH
CaNIBICTBIPFaHJia TOYENCI3MIK JKbUIAAPbIHAA Mall
CaHBIHBIH a3alblll KeTyiHe OaitmaHbICThl KpI3bLI-
KYM aJIKaObIH/IaFbl ©CIMJIIK KaObIHIBICHI KYKapFaH
JKalbUIBIMIAP KAJIbIHA KeJie OacTaraH.

Annrosuanoel  sicazvikmap aymaHHBIH — OaThI-
CBIHJIAFBl D0JIbI JKa3bIKTapaH OacTarl, ayJaHHBIH
WIBIFBIC OOJIriH bl KaTblp.MyHIOarel TaOH-
FU ayMakThlK KeweHaepaeH: Ceipaapus, ApbiC
koHe bereH eseHziepiHiH jKkalbUIManapbl MeEH
JKalblIMaiaH ~ JKOFapFhl  Tepaccajapbl  JKOHE
ayTaHHBIH COJNTYCTIiK-TIBIFbIChIHAArsl [llomkakemn

KeJJiep JKyHeci jkalFacKaH KeJiK-aJlTFOBHAII b
ka3eIKTap TaparaH. JKep Oenepi Ceipmapus e3cHi-
HE Kapal CHICTENTCH, THUIICOMETPHSIIBIK OHIKTIrT —
220 wm.-re nediH sxkereai. MyHIa TOIbIpaKTap/aH,
CYpFBUIT-KY0a, TIaNFBIHABI-0aTIIAKThI, IIAJFbIH-
JIBIK-CYPFBUIT TOTIBIPAKTAp, COHAAN-aK, Copap MeH
copranmap keH taparad. P.M. AOGonunHiyg (AOo-
auH, 1922:4) aynanpactelpybl Oo#bIHIIA, aydaH
ayMaFrbIHIaFsl TOMBIPAKTAp CYPFBUIT (Cepo3eM) TO-
MIBIPAKTHI 1I6J1 OCIIJICMIH]IE JKATHIP.

AynaHHBIH TUAPOTPAUSUIBIK JKykeci Oipken-
ki OonmaranbiMeH, CheIpmapus ©3€HI MEH OHBIH
callayiapblHaH aJllaK aTKaH ayMaKTapbl Kep YCTi
CylapbIMEH Hamap KamTelrFaH. Amnaiga, OHTyc-
Tik KazakcTtan OONBICBIHIAFBI Cy KOJEMi JKarblHAH
eq ipi 5 esenniH (Ceipmapusi, Apsic, beren, Ke-
nec, lllasa) 4-i Otblpap aygaHBIHBIH ayMarblH
KeCill ©Tyl — ayMakTBIK ETiCTIK JKepJjepAl CyMeH
KaMTaMachl3 eTyJeri MyMKIHAIr1, eriH [apyamibuib-
FpIHA MaMaHJaHFaH Oacka ayJaHJapra KaparaHja,
JKOFapelIay CKeHIITIH KepceTemi. byn e3eHmep
Apan TeHi3i anmaObiHa xatanel (Dukhovny, 2007).
AynaHaarbl €TICTIK JKepJjepAl CyMeH KaMTaMachl3
eTeTIH WPPHTalMsUIBIK JKYHelnep OChl ©3eHIepre
HETI3/IeMIN CaNBIHFAHBIKTaH, CyMEH KaMTamachl3
€Ty KaFJailbl — ©3eHeperi Cy JCeHreiiMeH ThI-
FpI3 OailijaHpicTa OONATHIHBIH aWTa KETKCH YKOH.
O3eHJiep MEH UPPHUralusuUIbIK KyhenepaeH Oacka,
Chripaapusi oMnaThIH/Ia OpHAJIaCKaH KeJIJIep MEH Ky-
JIBIKTap MaJl [IapyalibUIbIFbIH CYMEH KaMTaMachl3
eTyIiH Herisri ke3aepine aiHanbin oteip (OThIpap,
2005: 299). Kennepnin 80%-ra xysirsl Coipaapus
©3CHIHIH KallbUIMaJIbl Ka3bIKTapbIHJA OpHaJacca,
KaJFaHIaphl ayJaHHBIH COJTYCTIK-IIBIFBICHIH/IAFbI
[omkaken kemaep xKyrecid Kypaiasl. 2016 KbUTBI
TYCIPUITEH FapBIITHIK TYCIpUTIMIEpAl Naiganany
apKpUIBl  ©3CHIEP MEH KOJJIepHAiH IIeKapa-
JTBIK  CHI3BIKTAPBIHBIH ~ aWTapJBIKTal  e3repicke
YIIbIpaFaHIbIFbIH aHBIKTaAbIK. Mblcansl, blzaken,
Axmibiranak, Kexcapaii bantaken, Cymarap, Akx-
cbI3, TeKTYpMBIC XoHE T.0. KeImepmiH Keiaemi
KbICKapraH 0oJica, AIThIOAIbI KOJIi )KoHe OipKaTap
ycaK KeJep jkoranbin keTtkeH (1-cyper). by e3-
repictep Ceipaapus e3eHinne canbiaFaH Kexcapaii
Cy KONMACBHIHBIH CaJIbIHYBIHBIH YOHE ©3CHJICPIIiH
KapKbIH/IbI MTali1allaHbUTYBIHBIH CaIIapbIHAH OOTYBI
BIKTHUMAJI.

Kaprama kepceTiireHnei, enjai MeKeHICPAiH
OacelM Oediri e3eH aHFapiapblH/Ia OpHAJacKaH.
3eprrey OapeickiHma, 1984 KbUIMEH —cajbIc-
TBIpFaHJa, CeNuTeOTI MaHmmadTTapapH (e1ai Me-
KeHJiep) kKeneMi 25%-Fa apTKaHIbIFbIH aHBIKTAIBIK.
SIrHm, ecki TonorpadusuibiK Kapranarel Loyimmip,
Temip, Apbic xoHe AKTOOE aybUIIaPBIHBIH ayMarbl
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KeHelreH. Ocipece, OCBIHIAM eI MEKeHACP/iH
OallTaHbIC JKOJIJAPBIHBIH OOMBIMEH KeHEle TYCKeH-
niri 6aiikanaisl.

Kanner aynan aymarblHbIH 0,4%-bIH KypaiT-
BIH cenuTeOTi JanmmadTTapablH Ccy Ke3aepi-
HEH aJbICTaFaH CHUpPEH TYCETIHIriH aHbIKTayFa
Oosazapl. OHbIH Heri3ri ce6ebi, OThIpap aynaHbIHBIH
arpapiblK cajara MaMaHJaHFAHABIFBIH JKOHE Oyl
CaJlaHbIH JaMYBIHAAFBI )KETEKI (aKTopra cy pecy-
PCTaphI)KaTaTBIHABIFBI Oapiara MoiM. COH/IBIKTaH,
ayJaHJarel CTIHIIIIK MakKcaTTa TMaiJaaHbUIaThIH
JKepIiep 03eHepre KaKblH OpHAIacKaH.

XKepmi cyapy IKymbICTapbl, MIiHAETTI TYp-
Ile, aiMaKTBIK TPYHT CyBl JNCHTCHIH KOTepemdi Ko-
HE COHBIHAH cyapMajbl aJKanTapa HeMece OFaH
JKaKbIH JKepJepAe TY3Aap/AblH KWHAITY OIIaKTapbIH
kanbmracteipansl (Kosma, 2008: 6-7). KoBmanbig
seprreynepi ooiibHma (Kosna, 2008; Korna, 1946:
37) apuATi KIIMMAaT KaFJaibIHAaFbl JKepIepae Kopiz-
IIK JKYHesep )KYMBIC icTeMece, anaiiia, cyapMaibl
Cy pecypcrapbl KETKUIIKTI 0oica, MIHAETTI TYp-
Jle TY3[aHy YpIiciHiH XypeTiHi aHbIK. OcChl ypiic
013/1iH 3epTTey HBICAHBIMBI3JIBIH TaOWUFaThIHA Kepi
BIKIIAJT €Till, TY3JJaHFaH TOIBIPAKTAP/IbIH KOJICMIiHIH
KBIITaH-KbUTFa apTybiHa anbin kemyze (Laiskhanov,
2016: 2469).

Tay andvl  annosuandbi-npoIoeuanldbl  xa-
3BIKTAp AayJAaHHBIH OHTYCTIK-IIBIFBIC OOJiTiHIIe-
ri Owmikriri 220 m-nen acatblH 129,5 mapmibl kM

ayMakThl ajeln, Oip JaHamadT TypiH Kypanmwl
JKep  Oenmepinid  epekiuenirine  OalJIaHBICTBI
KaJbIlITACKAH JIECC TOPI3AI JKOHE JIeCCTI JKbI-
HBICTAPJIbIH YCTIHJC AalIbIK-CYPFBUIT TOIBIpAKTap
Kanbintacanel (Kuxapesa, 1969: 322). Mynnana
JIOpMEHE KycaHbl Ke3zeceTiH ademepii-ademepo-
WITHI KAWBUTBIMIAPIBIH JCTPaJalusFa YIIbIpan
JKATKAHIBIFbI AHBIKTAIIBIIT OTBID.

KopbITbIHABI

I'A’K  rtexHonorusmapbl  apKbUIbl — IIETEN-
IiK JKOHE OTaHIBIK FaIbIMIApAblH (U3NKAIIBIK-
reorpausUIBIK KapTanapabl KypacThIPYAbIH MPHH-
IUTITEPI MEH OfiCTeMeNepiH TaiijanaHa OTHIPHIII,
OTeIpap aydaHBIHBIH (U3UKAIBIK-TEOTPaPUIIBIK
JKaFJainapblHa Tajjay oKacanblHAbl. HoTmke-
CiHJe, 3epTTey HbBICAaHbI OOWBIHINIA OYPBIH-COH-
nel okacammaran 1: 200000 macmraOrarer (hu-
3UKaIIBIK-TeOrpadusiIblK KapTachlH KYpPacTBIPHII,
ayMakThIH OipkKaTtap TaOWFH epeKIIeTiKTepre ue
eKeHJIri aHbIKTanabl. Ecki KapTorpadusibik Mo-
JTIMETTep/Ii )KOHE COHFBI FAPBIITHIK TYCipiTimMaep-
Il maiijanaHa OTBIPBII, ©3€HAEP MEH KeJlaep, el
MEKeHJIep, KaThIHAC KOJJapbl CUSKTHI reorpadus-
JBIK  HBICAHAAPABIH AHTPOIOrEHIIK e3reprici
AHBIKTAJIBII, COJAPBIH CajJapblHAH OPBIH AJIbIIl
KaTKaH TeOdKOJIOTHUSIIBIK MOCENeIepAiH HIBIFY ce-
Oenrtepi KapacThIPBLUIIBL.
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AHAAU3 AAHALLA®THOM CTPYKTYPbl CTEMHOWM 30HbI
CEBEPO-KA3AXCTAHCKOU OBAACTH

3aKOHOMEPHOCTHN (hOPMMPOBaHMS U (DYHKLMOHUMPOBAHMS MPUPOAHbBIX KOMMAEKCOB, 0COHGEHHOC-
T AaHALWAQTHOM CTPYKTypbl Tepputopmm CeBepo-KasaxcTtaHCKoi 06AACTU SBASIIOTCS OAHUMMK M3
MaAOM3YyYEeHHbIX HaMpaBAEHU B (hM3MKO-Teorpacmueckmnx MCCAEAOBAHUAX PerroHa. ITo oObsCHsIeTCs
TEM, UTO B MOCAEAHME TOAbI KOMMAEKCHbIE AQHALATHO-reorpaduyeckne paboTbl, MPOBOAMMbIE Ha
perMoHaAbHOM YPOBHE, MPaKTUUYECKW OTCYTCTBYIOT.

B cTaTbe n3A0XKeHbl pe3yAbTaTbl MICCAEAOBaHMS AaHALLIADTHOM opraHu3aumm Tepputopun Cesepo-
KasaxcraHckoi 06AacTy B rpaHMuax CTEMHOM MPUPOAHOM 30Hbl. Ha ocHoBe 0606uieHns cOOpaHHbIX
(pOHAOBBIX M OMYOAMKOBAHHbBIX AUTEPATYPHbIX, KapTOrpacmueckmnx MaTepruaroB, KOCMUUYECKMX CHUM-
KOB, @ Tak>Ke Pe3yAbTaTOB MOAEBbIX MCCAEAOBAHUI U3yUeHbl 0COOEHHOCTH (POPMMPOBAHUS FTEOCUCTEM,
MX CTPYKTYpa, TEPPUTOPUAAbHOE pa3mellieHne. B paboTe MCNOAb30BaH KOMMAEKC METOAOB: MOAEBbIE,
AaHALLIATHO-reorpacuyeckme, CpaBHUTEABHO-Teorpachmnueckuii, Kaptorpadmyueckmii, CUCTEMHbIA M
COMpsi>KeHHbI aHaAm3, akcTpanoadums, TMC n ap. C nomouwpio TMC BbinoAHeHO KapTorpadgmpoBa-
HMEe MPUPOAHBIX KOMIAEKCOB UCCAEAYEMON TEPPUTOPUM M padpaboTaHa SAEKTPOHHas AaHAAdTHas
kapTa. MpoBeAeHHbI1 aHaAM3 COCTABAEHHOM AQHALIAGTHOM KapTbl MO3BOAMA BbISIBUTb OCOOEHHOC-
TW MPOCTPAHCTBEHHOTO Pa3MeLLEHNS 1 COOTHOLLEHNS MPUPOAHBIX KOMMAEKCOB Pa3HOro TakKCOHOMM-
Yyeckoro paHra. Pe3yabraTbl MCCAEAOBAHUS MOTYT MOCAYXXMTb OCHOBOWM AASI MOATOTOBKM PasAMYHbIX
NMPON3BOAHbIX 9AEKTPOHHbIX KapT Ha EAMHOM AQHALLIA(PTHOM OCHOBE, a TakyKe MCMOAb30BaHbl AAS AQAb-
HeMWMX MCCAEAOBAHMIA MPUPOAHbBIX KOMIMAEKCOB pervoHa. 3HaHue ocobeHHOCTeNn (hopMMpPoBaHUS U
PYHKLIMOHMPOBAHUSI CTPYKTYPHOM OpraHM3almm reocMCTeM MMeeT BadKHOE NMPUKAAAHOE 3HaueHue.

KAtoueBble cAoBa: AaHAWAMT, reocrcTemMa, NMPUPOAHBIN KOMMAEKC, AQHALATHAsS CTPYKTYpa,
CTerb, NPUPOAHAs 30Ha.

""Maykmtosa I'.3., "AxxkaHareeBa K.M.
12PhD aoKTOpaHT, 'Sreorpamst FbIAbIMAAPbIHbIH AOKTOPbI, (OM3MKAABIK KOHE SKOHOMMKAAbIK,
reorpacust kadeapacbiHbiH npodeccopbl, A.H. 'ymmaes aTbiHA@Fbl Eypasust yATTbIK, yHMBepcUTeTi,
KasakcraH, ActaHa K., 87076313771, "e-mail: mazhitova_gulnur@mail.ru

CoatycTik KazakcraH 00AbICbIHAQFbI AAAQ 30HACbIHbIH, AAHA LA TTbIK, KYPbIAbIMbIH TaAAQY

CoaTycTik KaszakcraH O0OAbICbIHAbIFbI ayMakKTblH AQHALIAMTbIK, KYPbIAbIMbIHbIH, epeKLLeAikTepi,
TabWFK KelleHAEPiHiH KaAbINTacyAapbl MeH (DyHKUMSAAQY, ayMaKTbiH (OM3MKAAbIK-TeOrpadmsAbIK 3epT-
TeyAepi GOMbIHLLIA XKaKCbl 3epTTeAMEreH GarbITTapAbiH, 6ipi 60AbIN TabbiAaabl. ByA COHFbI XKblAAApDI
AYMaKThIK, AEHIelAe >Ky3ere acbIpbIAbIN >KaTKaH KYPAEAI AaHAWADTbI-reorpamsaAbIK, KYMbICTAPAbIH
iC >KY3iHAE >KOKTbIFbIHA 6AMAQHbBICTbI.

Makanaaa CoatycTik KasakcTaH 06AbICBIHAbIFbI @yMaKTbIH AAHALIA(TTAPAbI 3€PTTEY HOTUXKEAEPI
KeATipiAreH. JXnHaKTaAraH KOPAbIK, XXeHe 8Ae0u, KapTorpamsaAbiK MaTepUarAAPAbl, MOAIMETTEPAI,
FAPbILWTBIK, TYCIPIAIMAEPAI, COHAAN-AK, AQAQABIK, 3€PTTEYAEP HOTUMXKEAEPIH KOPbITYAbI HETi3re aAa OTbl-
PbiM, FeoXXYMNEAePAIH KAAbINTACy epekLIeAiKTePi, 0OAapAbIH, KYPbIABIMAAPbI, ayMaKThIK, OPHAAACyAapbl
3epTTeAAi. KyMbICTa KEAECi 8AICTEPAIH XUBIHTbIFbl KOAAQHBIAFAH: ©piC, AAHALLI_ATTbI-reorpadmsIAbIK,
CaAbICTbIPMAAbI-Te0rpadoUsIAbIK, KapTOrpahmsIAbIK, XXYMEAIK kaHe BipiKTipiAreH TaaAay, IKCTParioAs-
ums, TAXK >xoHe T.6. TAXK apKblAbl 3epTTEAreH ayMaKTbiH Tab1FM KelleHAEPiH KapTorpadusiaay >Kypri-
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3iAAI J)K&HE IAEKTPOHABIK, AQHALIA(T KapTachl acaaAbl. KypacTbipbiAFaH AaHALLIAMT KapTacbiH TarAdy
KEHICTIKTIK OOAYAIH epeKLIEAIKTEPIH >KaHEe dPTYPAI TaKCOHOMMSIABIK, ABPEXKEAETT TabUFM KeLleHAEPAIH
TEHAITIH aHbIKTayFa MyMKIHAIK 6epAi. 3epTTey HOTUXKEAEPi BPTYPAI TYbIHAbI SIAEKTPOHABIK, KapTaAapAbl
GipbIHFait AaHAWAQTHIK, HETI3AE AaMbIHAQY YLIIH Heri3 60Aa aAaAbl, COHAAM-aK, alMakTbiH Taburn Ke-
LEeHAEPIH 8pi Kapai 3epTTey YIUiH KOAAAHbIAQABI. [e0XKYyieAepAiH, KYPbIABIMABIK, YbIMAQCTbIPY >KoHe
KAABINTACy epekLleAikTepiH BiAy ToxKipnbeAik MaHbI3Fa ve.
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Analysis of landscape structure of the steppe zone of the North-Kazakhstan region

Principles of formation and functioning of natural systems and features of landscape structure of the
territory of North Kazakhstan region are among the least studied areas in physical-and-geographical re-
searches of the region. This can be explained by the fact that at the regional level there were no complex
landscape-geographical works held within recent years.

The article shows the results of the landscape structure study of the North Kazakhstan region territory
within the steppe natural zone. Basing on the summary of the collected stock and published literary and
cartographic materials, space images and field survey results we studied the peculiarities of geosystems
formation, structure and territorial distribution. This work was performed through a complex of ap-
proaches including field, landscape-geographical, comparative-geographical and cartographic methods,
system and cross analysis, extrapolation, GIS etc. With the help of GIS we conducted mapping of natural
complexes of the study area and developed an electronic landscape map. The analysis of the created
landscape map allowed us to identify the principles of territorial distribution and relationships of natural
complexes of different taxonomic rank. The results of the study can serve as a basis for preparation of
various derivative electronic maps on a single landscape basis and can be used for further studies of natu-
ral complexes of the region. Understanding the characteristics of formation, functioning and structural
organization of geosystems has important practical value.

Key words: landscape, geosystem, natural system, landscape structure, steppe, natural zone.

BBeaenue

Bormpocam ucciienoBanus nanmiadTHOM opra-
Hu3zauuu crenHod 30Hbl CeBepo-Kazaxcranckoit
obmact (CKO) TOCBSAIIEHO MOCTATOYHOE KO-
yecTBO pabot. llepBbie cBenmeHus naHamadTHO-
reorpauuecKoro xapakTepa O CTEIHBIX TePPHUTO-
PHUSX 00JIACTU BCTPEUAIOTCS B OTUETAX U OTIHCAHISIX
nytemectBeHHUKOB: IL.I1. CemenoBa (1856), A.D.
Munneanopdpa (1871) MU.M. KpameHnHHHKOBA
(1908, 1910, 1932), A.®. I'ym6oapara (1915, 1929)
W Ap. 3HAUNTENbHBIN (akTUYecKHid MaTepuan 00
0COOCHHOCTAX JaHAMA(PTHONH CTPYKTYphl pErHOHA
conepxurcs B Tpyaax yuensix: JI.C. bepra (1913,
1930), B.A. Huxkomaea (1964, 1970, 1979, 1999),
®.H. MwmskoBa (1977, 1995), A.I. Hcadenko
(1985, 1988), H.A. I'Bo3nernkoii, B.M. UymaxuHa,
JLK. Becenosoii, I'B. TI'empasieBoii (1979, 1982,
1992, 2006), A.A. Yubunesa (1998, 2004) u mp.
Bonbuioe 3HaueHWe B HM3Y4YCHUU JIaHIIIA(THOM
opranuzauuu crtenHo 30HbI CKO wumenu cuc-
TEMaTHYECKHE OTPACIIEBBIE HCCIEIOBAHHS KOMIIO-
HEHTOB MPUPOTHBIX KOMILJIEKCOB, OCYIIECTBISIEMbIC
CHenHraIucTaMru-reoMopdororamMu, MOYBOBEIAMH,
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OOTaHUKaMH U JIp., a TAK)Ke KOMITJICKCHBbIE (PU3HKO-
reorpaduueckue skcrneaunuu COIICa AH CCCP
(1954-1960), boranngeckoro wuHcTUTYTa PAH
(1961), reorpaduueckoro dakynasrera MI'Y (1962-
1966), Uncturyra reorpapuun AH CCCP (1963,
1969) u np. (I'empapieBa, Becemoma, 1992:176;
I'eorpagus CKO 2006:159). B ocHOBHOM JiaHHBIC
UCCJICIOBAHUS BBINONHSUINCH Ha PETHOHATBHOM
YpPOBHE, W comepkar 0030pHYI0 JaHAma(THYIO
xapakrepuctuky Tepputopuun CKO kak coctaBHOI
gactn Oosiee KPYyHHBIX (HU3UKO-reorpadudecKux
SIIUHHII.

B Hacrosiiee Bpemsi moapoOHbIC (CpelaHe H
KpPYITHOMACIITa0HbIE) pPErHOHANbHBIE JaHAMa(T-
HO-Teorpa)uuecKkne HUCCIEeIOBAHUSl TEPPUTOPHUU
00JIaCTH TPaKTHYECKH OTCYTCTBYIOT. HecmoTps
Ha MMEIOLIMECs] MaTepHajbl, HAKOIJICHHBIE B XOJIE
MPEAMECTBYIONMX KOMIUICKCHBIX JIaHAmAadTHO-
reorpa)n4ecKux UCCIEAOBAaHUN PErOHA, OCTAIOTCS
MaJION3y4YEeHHBIMU U TpeOyIoT MajabHEHIero yTod-
HEHHS U 000CHOBaHUS CIIETYIOIIHE BOTIPOCHL: 3aKO0-
HOMEPHOCTH (OPMUPOBAHUS U MPOCTPAHCTBEHHON
OpraHu3alyy NPUPOAHBIX KOMIUICKCOB, TEHICHIIUH
WX pa3BUTHA, OCOOCHHOCTH JaHAmadToreHesa,
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nangmadTHOE pazHoobpasue, pa3paboTka pereHuH
SKOJIOTHYECKHUX TPOOJIEM C YIETOM OCOOCHHOCTEH
naHamadTHON cTpykTyphl. OCOOCHHO aKTyallbHBI
JaHHBIC UCCIIEIOBAHUS B HACTOSILEE BPEMs B CBSI-
3U C BO3PACTAIOIIUM BO3JIEUCTBHEM XO3IMCTBEHHOM
JIeSITEIbHOCTH YeJIOBEKa Ha TPUPOJIHBIE KOMILIEK-
Cbl, HEOOXOIUMOCTH MOAACPKAHUS SKOIOTHIECKOTO
paBHOBecHS U (DOPMHUPOBAHHUS YCTOHIMBOTO (PyHK-
LIMOHMPOBAaHUS TeocucTeM. Bce 3To ompexaenseT
aKTyaJIbHOCTh NMPEINPUHSTHIX UCCICAOBaHNH.

B paGote npexncraBieHbl pe3yabTaTbl HCCIIE-
JIOBaHUW JIaHAIMAPTHONH OpraHW3allMi CTEIHOM
npuponHoir 30Hbl CKO. Ananmu3 nanamadTHON
opranmzanuu JecocternmHor 30H6I CKO BbmomHeH
aBropamu panee (MaxuToBa, [xananeesa 2017:75-78).

Lesnp HAacTOAIIErO MCCIEAOBAHMS 3aKIIIOUACTCS
B M3Y4YEHHMH JaHIMA()THOW OpPTaHWU3allMU CTEIHON
30861 CKO u pa3zpaboTrke 31neKTpoHHON JaHamadT-
HOU KapThl.

OOBEKTOM W3YYCHHUsS SIBISIIOTCS JIaHIIA(ThI
ctenHol npupoaHoi 30H61 CKO.

[Ipeamer uccaenoBaHust — 0COOCHHOCTH CTPYK-
TypHI JaHamadToB, JaHAMAPTHON OpraHUu3allui 1
muddepenuuanuu crenHoi npupoaHoi 3061 CKO.

MartepuaJ 1 MeTOABI HCCJIE0BAHNS

B kauectBe mcxoqHON MHPOPMAMOHHOHN 0a3bl
HCCIICIOBAHUS MCIIOJIb30BAHBL: JINTEPATypHbIC HC-
TOYHUKH, MaTepHalbl IPEIIICCTBYIOMINX KOMII-
JIEKCHBIX JaHAMA(QTHBIX HCCIICAOBAHUN WU KapTH-
poBaHUs pernoHa, (OHIOBBIE M OITyOIIMKOBAHHBIE
MaTepHaibl PecIyONMKaHCKUX M OOJIACTHBIX Be-
nomcTB U yupexxaenuii (Muctutyt reorpadun PK,
PI'TI «Kasrunpometr», PI'TI «YnpaBienue npupo-
HBIX PECYPCOB U PETYINPOBAHUS IPUPOAOIOIH30BA-
HUS» | 7p.), JanamadTaele KapThl (JlanamadTraas
kaprta Llenmnaboro kpast, 1964; JlanamadTHas kapra
Cesepnoro Kazaxcrana, 1970; Jlanamadtras kapra
Ka3CCP, 1979, 1982; JlanmmadTtHas xapra CCCP,
1988; Jlammmadtaas kapra Kasaxcrama, 2006),
oTpacieBble (QU3HKO-reorpaduieckue KapThl, TO-
norpaguueckas kapra CKO macmraba 1:500 000,
kocMocHuUMKH Landsat 8 u mamubie MX aemmdpu-
poBanusi. KoMIIeKCHBINH aHalN3 COOpaHHBIX MaTe-
pHAJIOB IO3BOJMJ ONpENENUTh OOIIME 3aKOHO-
MEpHOCTH (POPMUPOBAaHUS W MPOCTPAHCTBEHHOU
muddepeHInanuu  TPUPOIHBIX KOMILJIEKCOB pe-
TMOHA, CTENECHb H3YYCHHOCTH PaccMaTpUBAEMOIO
BOTIpOCA.

Kpome Toro B paboTe HCHONB30BaHBI MaTe-
pHajbl MOJEBBIX SKCHEIUIMOHHBIX HCCIIEIOBAHUMH,
MIPOBOAMBIIKXCS B JIeTHUH miepuon 2016-2017 rr. B
npolecce MojeBbIX padoT BHIMOIHIUCH MAPILIPYT-
HBI€ U CTallMOHAPHBIE UCCIICAOBAHUS HA TUIIMYHBIX

JUTS perrOHa KIIIOUYEBbIX Y4aCTKax CTCITHOMN MPUPO/I-
HO¥ 30HBI. [lo MapiIpyTam M KJIFOYEBBIM y4acTKam
MIPOBOMIIOCH U3yUeHUE M KOMILIEKCHOE OIMHCAHWE
OCHOBHBIX KOMITOHEHTOB TPHUPOJHBIX KOMILICK-
coB, JaHamadroodpasyromux (akTopoB, AETalb-
HBIM JaHIIaQTHRIA aHAIW3 W BBIICICHUE MOpP-
(honmornueckux enuuuil janamadros. [lo uroram
BBHITIOJIHEHHBIX ~ KaMEpallbHBIX paboT  TMOJy4eH
(hakTHUEeCKUil MaTepual M0 CTPOEHHIO, CTPYKTY-
pe, GYHKIIMOHUPOBAHHIO U JMHAMUKE JIaH 1a(ToB
HCCIIEAYEMOUN TEPPUTOPUH.

HccnenoBanns MPOBOMMINCHE C HCIIOIB30Ba-
HUEM KOMIUIEKCA Pa3IUYHbIX METO/10B. OCHOBHBIMU
METOJaMH M3y4YeHUs JIaHIIA(TOB SBIISUIMCH ITOJIe-
Bble MapIIpyTHBIE ¥ CTAI[IOHAPHBIE WCCIIEOBAHUS
Ha KJIFOYEBBIX ydacTkax. Kpome Toro B mccienoa-
HUM TIPUMEHSIINCH JaHImadTHO-reorpaduIecKuii,
CpaBHUTEIBHO-Teorpadprueckuii, Kaprorpadudec-
kuii, 'MIC u npyrue metosnsl. B nporiecce kamepab-
HBIX paboT /it 00pabOTKH, aHaIM3a U 00OOIIeHHUS
HCXOHOI'0 MaTeprala UCIOJIb30BaIMCh CHCTEMHBIN
U CONpPSDKEHHBIN aHaIu3, SKCTPAIOJISIUS, CTATHC-
TAYECKUU METO/I.

PesyabTaThl u 00cyKaeHHe

CrenHas mpUpOHAs 30HA 3aHUMAET 3HAUUTEIIb-
Hyto wiomaas tepputopun CKO. OHa oxBaThiBaeT
NPaKTHYECKH BCIO LEHTPAIBHYIO M IOKHYIO 4acTH
peruoHa. Jlump Ha 1oro-3amajae o0jacTd, B Ipe-
Jlerax ceBepo-3ananHoi okpanHbl Kokierayckoi
BO3BBIIIEHHOCTH, CTEMHbIE JaHIMA(THl YCTYHaloT
JIECHBIM NIPUPOAHBIM KoMIulekcaM. Pexa Ecunp n
TI0JI0CA JIECHBIX YYaCTKOB M KOJIKOB BJIOJIb €€ TIPaBO-
ro Oepera JCIUT CTENHYIO 30HY Ha JIBE YacTH, OT-
Hocsimuecs K Tobon-Ecunbckomy n Ecunb-Epthic-
KoMy Mexaypeubto (Atimac Ces. Kaz., 1970:208,
beneuxas u np. 1992:37).

JlanamradrabiI aHaIn3 KapTorpaduiec-
KOO Marepuaja, pe3yJbTaThl JemudpupoBa-
HUSI KOCMOCHHUMKOB M KaMmepajbHOH 00pabot-
KM II0JIEBBIX MAaTEpPHAJIOB IIOKAa3aJld, YTO CTEIHAas
NPUPOAHAs 30HAa MMEET JIOBOJBHO CIIOKHYIO U
HEOIHOPOAHYIO  JAaHIMA(THYIO CTPYKTYpy H
IPEACTaBICHA  PAa3HOOOPa3HBIMH  IIPUPOAHBIMHU
Komriekcamu. JlanamadTHas CTpyKTypa HUMeEeT
YETKO BBIPAKEHHYIO 30HAJIbHYIO JuddepeHunanmio
reocucreM.  lOCIOACTBYIOIIMMHU  30HAJIbHBIMU
naHqmapTaMu TIAKOPOB CTEITHON 30HBI SBIISIOTCS
IUIOCKHE KOTIIOBUHHO-XOJIMHMCTO-TPUBHBIC PaBHHU-
Hbl C Pa3HOTPABHO-KPACHOKOBBUIBHOM  pacTH-
TCJIBHOCTBIO Ha 4YCpHO3EMax O6I)IKHOBCHHI)IX,
JyTOBO-UYEPHO3EMHBIX [I0YBAaX M 3alaJUHHO-KOTIIO-
BUHHO-XOJIMUCTBIC PAaBHUHBI C KOBBLJIbHO-THUITYAKO-
BO-TIOJIBIHHOM PAacTUTEIBHOCTHIO Ha YepHO3eMax
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kapOonaTHbIX (Pemoposuy, 1960:468, I'eorpadus
CKO, 2006: 159).

Hapsmy C 30HAJIBHBIMH CTCIIHBIMU JIaHI-
madTaMM, MIMPOKOE PaclpoCTpaHEHHE 31eCh MO-
JYYUJIM IIPUPOAHBIE KOMILIEKCHI, (OPMHPOBaHHE
KOTOPBIX OOYCIJIOBJICHO [ICHCTBMEM a30HaJbHBIX
(axTopoB, IIaBHBIM 00pa3oM, pa3BUTHEM M IIHU-
POKHM paclpoCTPaHEHHEM Me30- M MHKpPO(hopM
penbeda (TpUBBI B MEKTPUBHBIC TOHUKECHUS, MHO-
TOYHUCIICHHBIC 3alaJUHbI, KOTJIOBUHBI 03€p, COPbI),
KOMIUICKCHOCTBIO IIOYBEHHOI'O IIOKPOBA, XapakTe-
POM 3aneranus TpPyHTOBBIX BOJ M APYTUX (PaKTOPOB.
Kpome Toro, nanamadTHy0 OpraHu3alMio Hccie-
JIyeMOM TeppUTOPUM OCIIOXKHSIET JojinHa p. Ecuib
U €€ IPUTOKH, MEJTKUE BPEMEHHbBIE BOJIOTOKH, JIPEB-
HHE JIOKOMHBI CTOKA ¢ MHTPA30HAIBHBIMU JIyTOBBI-
MH, JIyTOBO-CTEIHBIMH, COJIOHIIOBO-JIIyTOBO-CTEIl-
HBIMH, COJIOHLIOBBIMH, COJIOHI[OBO-COJIOHYAKOBBIMU
npupoaHbpiMu kKoMiuiekcamu (Har. atnac PK, 2006:
1254, Kazaxcran. mpup. yci. u ecT. pec. CCCP,
1969: 482).

OCHOBHOH TaKCOHOMHMYECKOH eIMHHLIEH JaHI-
madTHOH uddepeHnmanum u Kaprorpadupona-
HUSl ONpEAETCH MPHUPOAHBIA KOMIUIEKC paHra
wranamapT» ¢ KIacCHu(PUKAIMOHHON TPOOHOCTHIO

70 BUaa. B ocHOBE BEIZIENIEHNS TEOCHCTEM HapsiTy ©
J'IaHZ[IHa(bTHO-reHeTI/I‘-IeCKI/IM IMPUHOUIIOM ITOJIOKEH
PETMOHANIBHBINA TOAXO0[, COMIACHO KOTOPOMY OIIpe-
JIETISTIOTCST HE TOJIBKO OOIINe TPU3HAKU U eTMHCTBO
[IPUPOJHO-TCPPUTOPUAIBHBIX KOMILIEKCOB, HO U
YUYHUTBIBAIOTCS IPU3HAKH M YEPThI MX YHUKATBHOCTH
U HEToBTOpUMOCTH. [IpoBeneHne rpaHuI] IpHPOsI-
HBIX KOMIUICKCOB BBITIOJHSJIOCH IYTEM HAJIOKCHUS
1 CONPSDKEHHOTO aHalu3a OTpacieBbIX KapT, MaTe-
puanoB aemm(ppupoBaHUs KOCMHYECKUX CHHMKOB
U JaHIma@THOTO OMMCAHMS KIIOYEBBIX YYaCTKOB.
Y4YuTBIBaIUCh TPUPOTHO-TeorpaduuecKue  0co-
OEHHOCTH WCCIIEAyEeMOH TEPPUTOPHHU, EIUHCTBO
renesnca U (akTopoB (GPOPMHUPOBAHUS T€OCHUCTEM:
T€OJIOTHYECKOE CTPOEHHUE, JHUTOJOIHS, T€HE3UC U
BO3PACT CJIATAIOIINX TOPHBIX TIOPO, YSTBEPTHIHBIX
OTJIOKCHUH, Xapakrep penbeda, KauyecTBEHHBIE U
KOJINYECTBEHHBIC PA3INYUsl KIMMATHYECKHX, MOY-
BCHHO-OMOJIOTHYECKUX XaPAKTEPUCTHK.

I[Moctpoenne nudpoBoi kapThl JanamadTOB
UCCIIEyeMOH  TEpPUTOPHUU  BBHINOJHSAJIOCH B
nporpamMmmuoM makete ArcGIS 10.1, macmira6 1:1
000 000. ®parMenT nangmaTHONW KapThl CTEI-
Hol mpupoaHoit 3061 CKO mpencraBien Ha pu-
cyHke 1.
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0 510 20 30 40 S
RO —

T
T4

Pucynoxk 1 — @parment kaptsl TanamadTos cremHoi 30061 CeBepo-Kazaxcranckoit odnactu

@parmeHT JeTeHabl K KapTe (OHOBBIX JIaHI-
mraytoB crenHo# 30H61 CKO:

IMomnorast cmtaboBoTHNCTAs! paBHUHA, CIIOKEHHAS
CpCAHCUYCTBCPTUIHBIMU 03C€pHO-aJINTIOBUAJIbHBIMHU

ISSN 1563-0234

JIECCOBUAHBIMH CYIIMHKaMH, C MOPKOBHHKO-KO-
BbUTBHO-TUITYaK0BOM (Peucedanum Morisonii, Stipa
rubens, Festuca sulcata) ¢ ydacTHeM TOJBIHHBIX
rpynmupoBok (Artemisia vulgaris, Artemisia mari-
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tima) pacTUTENbHOCTBIO HA YEPHO3EMax OOBIKHO-
BEHHBIX B KOMILJICKCE C COJIOHIIAMHU.

40. CnaOoHaKIIOHHAs pPaBHHHA, CIIOKCHHAS
BEPXHEUETBEPTUUHBIM KOMIUIEKCOM O3EPHBIX OTIIO-
JKEHUH, ¢ OOoraTopa3HOTPaBHO-KOBBIILHOW pPacTH-
TenbHOCTHIO (Stipa rubens, Festuca sulcata, Cala-
magrostis epigeios, Filipendula hexapetala) Ha
YepHO3eMaxX OOBIKHOBEHHBIX COJIOHIICBATHIX.

43. Ilnockass BOrHyTasi ¢ 03€pHON KOTJIOBH-
HOHM, OCIIOKHEHHOW SPO3MOHHBIMU YCTYNMaMH U
CHCTEMOM 0aJoK, U OOITUPHBIMA 3a00JI0YECHHBIMHU
y4acTKaMHU paBHHMHA, CIO)KCHHAsi COBPEMEHHBIMU
O3CPHBIMU CYIJIMHKAMU M TJIWHAMH, Hepacuie-
HEHHBIMH JICIIOBUATBHBIMU JICCCOBHJIHBIMH CYyT-
JUHKaMU 10 TePPacUPOBAHHBIM CKJIOHAM, C TPY/-
HUIEBO-THUITYAKOBBIMH, TOJBIHHO-TUITYAKOBBIMU
(Festuca sulcata, Linovila villosa, Linosyris v.,
Artemisia nitrosa, A. latifolia, Galatella subgla-
bra) rpynnupoBKaMu ¢ ydYacTHEM OJHOJICTHE-
consiHKOBBIX (Salsola collina) Ha dYepHo3emax
OOBIKHOBEHHBIX COJIOHIIEBATHIX, COJIOHIAX CO-
JIOHYAKOBATHIX, OCOKOBBIMU OOJIOTAMH U KaMbI-
[IOBO-TPOCTHUKOBBIMH 3apPOCIISIMHA Ha JTYTOBO-00-
JIOTHBIX MTOYBAX.

Bornyras ¢ 03epHOIl KOTJIOBUHOM, U3PE3aHHOI
9PO3UOHHBIMH YCTYNaMH, PYCJIaMH TOCTOSHHBIX
U BPEMEHHBIX BOJOTOKOB, M OOLIMPHBIMH 3a00J10-
YCHHBIMU YYaCTKaMH pPaBHUHA, CIIOKEHHAsl COB-
PEMEHHBIMH O3CpHBIMH CYIIIMHKAMH W TIIMHAMHU U
HEPaCUICHECHHBIMU JICTIOBHAIBHBIMU JIECCOBUAHBI-
MU CYyINIMHKAMHU TI0 TePPACHPOBAHHBIM CKIIOHAM, C
IPYIHUIICBO-TUITYAKOBBIMH, IOJBIHHO-TUITYAKOBBI-
mu (Festuca sulcata, Linovila villosa, Artemisia ni-
trosa, A. latifolia, Artemisia vulgaris) accoruarusmu
C ydYacTHEeM OJHOJIETHECONSHKOBBIX (Salsola col-
lina) rpynmupoBOK Ha YepHO3eMax OOBIKHOBEHHBIX
COJIOHIIEBATHIX, COJIOHIAX COJOHYAKOBATHIX C CO-
JIOHYaKaMH.

52. Tlomoras paBHHHA, CIOKCHHASI HUKHEYET-
BEPTUYHBIMU CYDIIMHKAMHM, TIIMHAMH, TMECKaMH, C
Pa3HOTPaBHO-KPaCHOKOBBUTLHO-KOBBUIKOBOH (Stipa
lessingiana, S. rubens, Festuca sulcata, Salvia step-
posa) Mectamu ¢ KoBbuleM KopxxuHckoro (Stipa
Korschinskyi) pacTuTenbHOCTBIO Ha YepHO3EMax
FO)KHBIX KapOOHATHBIX.

53. Ilnockass cmaGoOBONHHCTAs pPaBHHUHA, CIIO-
KCHHas HWKHEYETBEPTHYHBIMH  O3€PHO-aJLIIO-
BUAIBHBIMU  JICCCOBUJIHBIMU  CYIJTMHKAMH,  C
Pa3HOTPaBHO-KOBBIIKOBO-KPaCHOKOBBUTBLHOM (Stipa
rubens, S. lessingiana, Festuca sulcata) pacturens-
HOCTBIO C YYaCTHEM IPYJTHUIICBO-THITYAKOBBIX U MO-
JILIHHO-TUITYAKOBBIX (Artemisia vulgaris, A. nitrosa,
Linovila villosa, Festuca sulcata) rpynnupoBok Ha
YepHO3eMax FOXKHBIX COJOHIICBATHIX.

[Tonoro-xonMucTasl ¢ OTAENBHBIMH COTKAMH
M KaMEHUCTBIMH POCCHIIISIMH, PacujCHEHHAs MOC-
TOSIHHBIMM M BPEMEHHBIMH BOJIOTOKAMHU DPAaBHUHA,
CIIOKCHHAs] BEPXHEUETBEPTHYHBIMH DIIFOBUAIBHO-
JICTIOBUANIBHBIMUA ~ CYIJIMHKAMU ¥ TIIMHAMH, C
pasHOTpaBHO-KpacHOKOBBEUIRHOM  (Centaurea — si-
birica, Thymus Marschalianus, Poa angustifolia,
Koeleria sp, Stipa rubens) pacTUTEILHOCTBIO U THII-
YaKOBO-TPYAHUIEBO-TIOJILIHHBIMU  ACCOIHAIUSIMH
(Festuca sulcata, Linosyris villosa, Artemisia ni-
trosa, A. vulgaris) Ha YepHO3eMaXx OKHBIX COJIOH-
[EBAThIX C COJIOHIIAMHU CTEITHBIMH U (parMeHTaMHU
YEePHO3EMOB MaJlOPa3BHUTHIX.

Huskass BOrHyTas paBHHHA C IUIOCKUMH
TeppacaMl W JHHUIAMH O3€PHBIX M OOUIMPHBIX
3a00JIOYCHHBIX BMAAMH, pacuJiCHEHHAas CEThIO MOC-
TOSIHHBIX ¥ BPEMEHHBIX BOJIOTOKOB, CIIOKECHHAS COB-
PEMEHHBIMH O3EPHBIMU CYIIMHKAMHU M TJIMHAMU, C
THITYAKOBO-OBCEI0BO-KOBBLIbHOM (Festuca sulcata,
Stipa lessingiana) pacTHTEIBHOCTHIO M THITYAKO-
BO-TPYIHUIIEBBIMU, THITYAKOBO-TIOJIBIHHBIME (Arte-
misia schrenkiana, A. vulgaris, A. glauca, Linosyris
villosa, Festuca sulcata,) rpynmupoBkamu Ha co-
JIOHIAX COJIOHYAKOBATBIX C COJIOHYAKAMH W JYTO-
BBIX ITOYBaX.

58. Ilomoras c1aOOBONIHHCTAS, pacwICHCHHAS
MHOTOYHMCIICHHBIMH ~ BPEMEHHBIMH  BOJIOTOKAaMH,
oBparamu u OaJIkaMu paBHUHA, CIIOKCHHAs BEPXHH-
MU ¥ COBPEMEHHBIMHU DITFOBHAIILHO-JICITIOBUATBHBI-
MH  XpSIIEBATO-IICOHUCTBIMU  CYIJIMHKaMH U
IIMHAMH, ¢ THITYaKOBO-0BCELI0BO-KOBBUILHOH (Stipa
capillata, Stipa rubens, Festuca sulcata, Centaurea
sibirica) pacTUTEIbHOCTBIO B KOMIUIEKCE C THII-
YaKOBO-TPYAHHUIIEBO-TIOJBIHHBIME  TPYIITMPOBKAMHU
(Artemisia schrenkiana, A. nitrosa, Festuca sulcata,
Linosyris villosa) Ha TeMHO-KalITaHOBBIX COJIOH-
[EBAThIX, TEMHO-KAIITAHOBBIX MAJOPA3BUTHIX C CO-
JIOHI[AMHU CTEITHBIMH.

Ha ocnoBe pa3paboranHO# JaHAMA(THON KapThl
BBIMOJTHEH aHaJM3 JaHamapTHO-Mopdorornyec-
Ko opranm3zamuu crermHoil 3061 CKO, koTopbrit
MO3BOJIMJI BBISIBUTH OCHOBHBIC 3aKOHOMEPHOCTH U
0COOCHHOCTH MPOCTPAHCTBEHHOTO PaCHpeaCICHUs
Y COOTHOIIICHHSI TEOCUCTEM PAa3IMIHBIX TAKCOHOMH-
YECKHUX YPOBHEM.

Jlist yrnopsiioueHuss MPUPOTHBIX  KOMIUICKCOB
UCCIIelyeMOW TEPPUTOPHM HM3y4YeHBl Pa3UYHBIC
NPUHIMIB U TOJXOAbI OpraHU3alMy MPHUPOIHBIX
KOMTIIJIEKCOB, CHCTEMbI UX TaKCOHOMUYECKHX CIIH-
HUII, pa3paboTaHHBIE M IPEJIOKECHHBIE OTEYECT-
BEHHBIMH  yueHbIMH-Tanamadrosegamu  (bepr,
1930:399, MmunskoB, 1954:336-346, Mawmaii,
1972:29-41, Apmang, 1975:287, Couasa, 1978:319,
2001:383, 2005:288), a Takxke y4TE€HBl PaOOTHI
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3apyOeKHBIX YYEHBIX B 00JacTH JaHamadToBese-
aus (Troll, 1950: 163-181, Turner, 1990: 21-30;
Richling, 1996: 31-40; Farina, 1998: 235; Walz,
1999: 1-8; Antrop, 2000: 9-36; Tress et. al., 2006:
437; Steinhardt et. al., 2012: 295; Fu, Jones, 2013:
367; Helfenstein et. al., 2014: 1109-1113).

ConacHO TpUHIMIAM JAHAMAPTHONH KIACCH-
(ukarmuu W cucteMatuku TeocucteM (CoJHIIEB,
1949:61-86, TenbnpieBa, Becemoa 1992: 176;
Hukomaes, 1979: 160; 1999: 228; MunbskoB 1986:
328, Ucagenko 1985: 320; 1991: 366), BeIfcICHHBIE
MPUPOJIHBIC KOMIUIEKCHI HAMH YIOPSZOYEHBI B CHC-
TEMY COTIOYMHEHHBIX TAaKCOHOB: KJIACC — ITOJKIIAC
— THII — MTOJTHII — PO — OAPOJ — BU JaHadra.

Jlangmadtel crenHoi npupoaHoit 3oue CKO
OTHECEHBI K KJIaCCy paBHUHHBIX Te0CUCTEeM. PaBHIH-
HBIM KJIACC TMPUPOAHBIX KOMILJIEKCOB COTJIACHO
BBICOTHOH SIPYCHOCTH pelibe(da TpPEACTaBICH B
npesenax o0IacTH ABYMs MOKIacCaMi: HU3MEHHO-
PaBHUHHBIX W BO3BBIIICHHO-PAaBHUHHBIX. B coOT-
BETCTBUHU C TeHe3ucoM M Mopdonorueii penbeda
TaHAmAa(THl TOAPA3IEISIFOTCS Ha aKKyMYIISITHBHBIC
U JICHY/allMOHHBIE.

HusMeHHO-paBHHHHOMY — TOAKJIAcCy  COOT-
BETCTBYIOT TPHUPOJHBIE KOMIUIEKCH ~aKKyMYJIsi-
TUBHBIX PaBHUH, KOTOPBIC MPEJCTABICHBI 03€p-
HO-aJUTIOBHAJIBHBIMHU, 03€PHO-aJTFOBHATILHBIMU  C
TPUBaMH, aJTIOBHAILHBIMHE, EITIOBHATLHO-TTPOITIO-
BUAJIBHBIMU poOJilaMH. BO3BBIIIICHHO-PAaBHUHHOMY
MOJIKJIACCY COOTBETCTBYIOT MPUPOIHBIC KOMILIECKCHI
JMEHyIAIMOHHbIX paBHUH. OHH BKIIFOYAIOT HaOOp
CIICIYIOIIUX POAOB: 3PO3UOHHO-JICHYIAINOHHBIC,
JICHYJIAIUOHHBIC, AKKYMYJISI THBHO-ICHYIaIIHOHHbIE.

Ponpr manamadToB B 3aBUCHMOCTH OT JIHUTOJO-
UM TTOBEPXHOCTHBIX OTJIOKEHUH IMOIPA3CISIFOTCS
Ha TOJIPOJIBL: CYTIIMHUCTBIE, TIIMHUCTHIC, JIECCOBEIE,
recyanble, CynecdaHble, CyNeCYaHO-CYITTHHUCTHIC,
KaMEHUCTO-IIIe0eHYaThIe, XPsIIeBaTo-IIieOeHYAThIC
Ha ocHOBe MOYBEHHO-TEOOOTAHNYECKHX XapaKTe-

PHCTHKAX Ha YPOBHE THIIOB MOYB U KJIACCOB PACTH-
TEJNBHBIX (OPMAIMA BBLACISIFOTCS THITBI IPUPOTHBIX
KOMIDIEKCOB. JlanamadTel ncciaeayeMonl TeppuTo-
pHH OTHOCSITCS K CTeTHOMY THITy. Ha ypoBHE ToTu-
OB TOYB U MOJKJIACCOB PACTUTENBHBIX (PopMaruii
ONIPENIeIIIOTCS MOATHUIIEI TeocucTeM. B mpenenax
TEPPUTOPUH OOJACTH CTEIMHOW THIT TPEICTaBICH
TpeMs TOATHIIAMH: CEBEpPO-CTEMHOH (YMEpeHHO-
3aCyIUINBBIN ), FOXKHO-CTEITHOM (3aCYIIIUBEIN) U CY-
XOH CTenH (CyXOCTEIHOM).

3aKJ/II0UeHHe U BLIBOABI

JlanmmadTHas cTpyKTypa CTEIHOH  30HBI
CKO mpencraBiser co0oil 30HAJIBHYIO CHCTEMY
naHmIadToOB, KOTOpas OCIOXKHSIETCS MO3aMKOU
A30HAJIBHBIX (MHTPA30HAIBHBIX) IPUPOIHBIX KOMII-
JIEKCOB.

BbIsICHEHO, YTO  MPHUPOJIHBIC  KOMIUICKCHI
crenHoit 3oubl CKO mpencraBieHsl 58 Buaamu
naHamadToB, KOTOphIe 00BEINHEHBI B BOCEMb ITO-
PONOB W ceMb PONOB. BblieneHHBbIE MPHUPOIHBIC
KOMIUIEKCHI OTHOCSITCSI K TPEM TOATUIIAMH U OJTHO-
My THIy T€OCHCTEM, IBYM IIOJKIAcCaM M OJHOMY
knaccy. MHTpa3oHabHbIE T€0CHUCTEMBI TIPECTaBIe-
HBI YETHIPbMS BUJIAMH JIaHIIA(TOB.

Pazpaborannas mamamadTHas KapTra MOXET
MOCIYXHUTh 0a30W JUIS TIOATOTOBKM W KOMIIOHOB-
KH TPOU3BOJAHBIX AJIEKTPOHHBIX KapT HAa €IWHOU
nmaHamagTHOW OCHOBE, MATBHEUINX WCCIIeI0Ba-
HUM TPUPONHBIX KOMIUIEKCOB O0JAacTH, WX CHC-
TeMaTu3aluu W Kiaccu(uKanuu, JaHAmapTHO-
ro paiiorupoBaHus. KpoMe Toro oHa MOXKeT OBITh
WCITIOJIb30BaHa TPU PEIICHUH MPUKIATHBIX 3a1ad
M0 OIIEHKE MPHUTOAHOCTH T€OCUCTEM ]ISl KOHKPET-
HBIX BHJIOB NPHPOOIIONB30BaHUS, JaHIIIa(hTHOTO
MPOEKTHPOBAHMS, BBIPAOOTKH PEKOMEHAALUUH TI0
3¢ (GeKTUBHOW OpraHU3alUN TEPPUTOPUU C YUETOM
0coOeHHOCTEH MaHAmapTHON CTPYKTYpPHI PETHOHA.
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LUY-TAAAC ©3EHI AAABbIHbIH, ©3EHAEPI AfbIHABICbIHbIH,
KOITXKbIAADBIK TEPBEAICIH BAFAAAY

Makanapa Lly-Tanac anabbl ©3€HAEPiI aFbIHABICbIHbIH KOIMXKbIAAbIK, TepOeAicTepiHe Taaaay
>KacaAfaH. AAan GOVbIHLIA TMAPOAOTUSIABIK, MOAIMETTED KOPbI XKETKIAIKCI3 GOAFAHABIKTAH, TAHAAAFAH
ecenTik KeseH OGOMbIHLLIA TMAPOAOTUSIABIK, MOAIMET KaTapbl YKCAC-63eH TOCIAIH MarAaAaHy apKblAbl
KQATbIHA KEATIpiAreH. AAanTarbl ©3eHAEPAIH KaTapilwiaik 6ipTexTiairi StokStat 3amaHaym 6araapAamacsl
kemerimeH CrbiopaeHT, Duiuep, BUAKOKCOH Kputepuitaepi 6oibiHIA GaFaraHFaH. KenxbIAAbIK, aFbIHAbI
TepbeAici TYpAi Taciaaep aTan anTKAHAQ, albiPbIMABIK, MHTErPaA KMCbIKTapbl K8He Cepusi CaHAApbl,
KaMTaMacbI3AbIFbl 9PTYPAI XKbIAAAPAbBI TOMTAy BAICI apKbIAbl 6aFaAaHADI.

©3eH arbIHADBICbIHBIH TEPOEAICIH 3epTTey MaCeAeci eTe KYPAEAI, OHbIH, FbIAbIMU >KaHe Taxipube-
AIK MaHbI3bl YAKEH. ©3€eH arbIHABICbIHbIH, KOMXXbIAABIK, TEPOEAICTEPI OHbIH, aFbIHAbI KAAbINTACTbIPYLLbI
(hakTOpAapbiHa TiKEAe TOYEAAl, COHbIMEH KaTap, KOPEKTeHy Ke3aepiHe 6arnAaHbICTbl 63eHAEpAi 6ip-
Helle TOMTapFa >KiKTeAAl. AFbIHAbI KabaTbIHbIH, LIMKAABIK, TepOeAicTepiH 3epTTey Cy >KuHay aAabbl yA-
KeH ayAaHAAPAbl KaMTUTBIH >XKaHe ap TYPAI (h13MKaAbIK-reorpausAbIk XKaraaiAapAa OPHaAaCKaH ipi
e3eHAepAi GakblAay MaTeprarAapbl HEri3iHAE XKYPri3iAreH.

LLly-Taaac anabbl ©3eHAEPi aFbIHABICBIHbIH, KOMKbIAABIK, aybITKYbIH 6aFaAay aiMaKTbIH >KEPriAiKTi
eAAl MEKEHAEPAI aybl3 CYMeH, Cy LUapyallblAbIK, HbICAHAQPbl MEH peKpeaLMsAbIK, alMaKTapAbl CyMeH
KaMTaMachl3 eTyA€e YAKEH MBHre ne.

TyniH ce3aep: KOMmKbIAAbIK aFblHAbI TepOeAici, TabuFK aFbiHAbI, By3blAFaH Ke3eH, WapTTbl Taburn
Ke3€eH, Cepus CaHbl, KE3AEMCOKTbIK, TOMTay SACI.
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Assessment of fluctuations of the long-term runoff in the Shu-Talas river basin

In the article is analyzes long-term fluctuations in the runoff of the Shu-Talas river basin. In the
irver basin connection with the lack of data in the series of observations for the selected calcula-
tion period, the hydrological data of the series were restored by using the method of recalculated
analogs.

The homogeneity series of the river basin was estimated by using the modern StokStat program, as
well as Student, Fisher, Wilcoxon criterias. Long-term runoff fluctuations were determined by various
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methods, in particular, the difference integral curves, the number of series, the generalization of years of
different probability. Fluctuations in the runoff are calculated by the method of the probability of occur-
rence of a average water ages.

The study of fluctuations in river runoff is a very difficult task, it has great scientific and practical
significance. Long-term fluctuations in river runoff directly depend on the flowforming factors, and the
rivers have been classified into several types of feeding of rivers. For river basins covering large areas and
located on different physical and geographical conditions, the study of cyclic fluctuations in the runoff
layer was carried out on the basis of observation materials.

Evaluation of long-term fluctuations of the Shu-Talas river basin is of great importance for water sup-
ply of settlements, water management facilities, recreational areas of the region.

Key words: perennial runoff fluctuation, natural runoff, disturbed period, conditional natural peri-
ods, number of series, randomness, group method.
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OueHka KoAebGaHUsl MHOTOAETHero cToka pek 6acceitHa LLly-Taaac

B cratbe npoaHaAm3MpoBaHbl MHOTOAETHME KOoAebaHMs cToka baccerHa pek LLly-Taaac. B psiaax
HabAIOAEHUI MO BbIGpaHHOMY pacyeTHOMY NepuoAy B 6accerHe MCCAEAYEMbIX PEK TMAPOAOTMYEecKme
AQHHbIE PSAOB B CBSI3U C OTCYTCTBMEM AAHHbIX ObIAM BOCCTAHOBAEHbI C UCMOAb30BaHUEM METOAQ PEK-
aHanoroB. OAHOPOAHOCTb PSIAOB pek 6acceirHa ObIAM OLLEHEHbI C MOMOLLbIO COBPEMEHHON MPOrpammbl
StokStat, a Takxe kputepuamu CrbioaeHTa, Duiepa, BuakokcoHa. MHoroaeTHue KoAaebaHms cToka
ObIAM OMpPeAEeAeHbl Pa3AMUYHbIMM METOAAMM B YAaCTHOCTM PA3HOCTHbIE MHTErPaAbHblE KPUBbIE, YMCAO
cepuii, 0606LLEeHNE TOAOB pasAMUHON obecrnedyeHHoCTH. KoaebaHns CToka paccumTaHbl METOAOM Be-
POSITHOCTM HACTYMAEHWUS CPEAHE MO BOAHOCTU AET.

M3yueHne KoaebaHMs CTOKA Pek 04eHb CAOXKHAs 3aAava, OHO MMeET BOAbLLIOE HAyUYHOe M NMPaKTH-
yeckoe 3HaueHve. MHOroAeTH1e KOAebaHMs CTOKa PeK HarnpsiMyto 3aBUCST OT CTOKa (hOPMUPYIOLLMX
hakTopoB, a Takxke pekn BbIAU KAACCUULMPOBAHDI MO HECKOABKUM TUMaM nuTaHus. Aas 6accenHos
peK, OXBaTbIBAIOLLMX BOAbLIME MAOLLAAM U PACMIOAOXKEHHbIX HA Pa3HbIX (PU3MKO-reorpachmieckmx yCAo-
BUSIX, U3YUEHME LIMKAMYHBIX KOAEBAHMIN CAOSI CTOKA MPOBEAEHO HA OCHOBE MATEPMAAOB HABAIOAEHUIA.
OueHka MHOroAeTHero koaebaHusi ctoka baccerta pek LLly-Tarac mmeet 6oAbLLIOE 3HAYEHME, KaK U
AAS BOAOODECNeUeHUs HaCEeAEHHbIX MyHKTOB, BOAOXO3SMCTBEHHbIX 0OBHEKTOB M peKpeaLoHHbIX 30H
pervoHa.

KAtoueBble CAOBa: MHOTOAETHee KoAeOaHWe CTOKA, eCTECTBEHHbIN CTOK, HapyLIEHHbI NMEPUOA, YC-
AOBHbIM €CTECTBEHHbIN MEPUOADI, YMCAO CEPUIN, CAYHAMHOCTb, METOA FPyIm.

Kipicme

y-Tanac e3ennepi anadbl Kplprei3cTan xoHe
Kazakcran — eki mekTec MEMIICKETTiH ayMarblHIa
OpHaNacKaH. AFBIH/IBIHBIH KaJIbINTACy aylaHbl Kpip-
FBI3CTAHHBIH TayJibl aiMaKTapsbl, a1 Kazakcranma Tek
aFpIH/IBIHBIH Tapally ayJIaHbl OpHaJacKaH. AJanThiH
MIETIHIC KaJIBIITACATBIH KHUBIHTHIK Cy KOpbHI 5,10
KM® Kypaiiel, oHbIH 1,38 KM? skeprimikTi pecypcrap
xoHe 3,72 km® Kopbl KpIpFBICTaH ayMarbIHaH KeJle-
ni (AmmMvkyios, 2016: 220). Kanran ¢y pecypcrapsl
xep Oerinye ezenaepae — 59 %, kenaepue — 6 %, cy
KoiManapaa — 8 % IIOFbIpIIaHFaH.

AFBIHIBI Kap, KaHOBIP KOHE KEPACTHI CyJIaphl-
MeH ToJsislFaAbl. JKbUIABIK arbIHABIHGIH 14,8 % —
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koktemue, 58,3 % — jka3-ky3 ainmapeiama, 26,9 %
KbIcTa OalKamaapl. O3eHACPIIH Cy PeKUMI HIiIe-
TaMbI3 alJIapbIH/A CYBl TACHII, KEITOKCAH-HAYPHI3
cy cabaceiHa Tycenmi (PecmyOmmka Kazaxcran:
pUpPOHBIC yeinoBus u pecypcesl, 2010: 309).

O3eH arbIH/BICHl PETTEIreH JKOHE TaOWFU pe-
kuMi Oy3putFaH. Kaszipri yakpeITTa anam ayMarbIHIa
JKUBIHTBIK MMaiaaisl KeaeMi maMaMmed 849 muH. M3
OonatkiH 35 cykoiimMa Oap, oJiap aybul IaPyallbUIBIK
KXKETTUTIKTEp MEH Malljibl cyapyFa MmaiaaibiHa bl
(I'en.cxema komrt., 2016: 18).

O3eH  arbIHABICBIHBIH ~ TepOediciH  3epT-
TE€y Moceleci eTe Kypneii, OHBIH FBUIBIMH KO-
HE ToXipuOenik MoHI 30p. ©O3€H arbIHABICHI-
HBIH KOIDKBULIBIK TepOenicTepi OHBIH aFbIHJIbI
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KaJIBIITACTBIPYIIBl (DaKTOpIApbIHA TiKEIeH Toyel-
Jli eKeHIH aTam KepCeTTi, COHBIMEH KaTap, KOpeK-
TEHYy Ke3/epiHe OaiaHbICTHl ©3eHAepAl OipHele
TONTapFa KiKTeal. By TakbIpbIn asichIHIA KOTTe-
TeH MaHBI3/bl FBUIBIMH JKYMBICTAp KYPTi3iTeH,
aran aWtkanma, 9.M. Onpaekorn, JI.LK. JlaBbiioB,
B.A. Ulynen, M.H. bonpmakoB »xoHe T.0. COHBI-
MeH Katap, bxt'M I'eorpadus WHCTHTYTHIHAA CY
pecypcTapel  3epTXaHAChIHBIH — MaMaHJapbIHBIH
COHFBI JKBUIJIAPBI KYPTi3reH ipremi 3epTTeyaep/IiH
HOTIDKECIHIE KaPBIK KOPTeH FRUIBIMU €HOEKTEp/Ii
aTam KeTkeH oH (Ammumkynos, 2016: 220), (Me-
ney, 2012 (a) 94; (Meney, 2012 (6) 200). ©3enaep
aFBIHIBICHIHBIH KOTDKBUIIBIK TepOeiici MeH aya
paiibl TepOeniciHiH Mocelnenepi apachblHAa THIFBI3
OailTaHBICTBIH Oap HeMece JKOKTBHIFBI oJli KYHTe
JICHIH TOJBIK IIENIMIH TalKaH JXOK. JlereHMmeH,
Oys1 MoceleHi memyre OarbITTaldFal OipHelle Ky-
MBICTappl aram kKeTyre Oomanbl (Jinping Zhang,
2016: 12), (Shaidydaeva, 2014: 53). AfrbIH[BI
KaOaTBIHBIH LUKIJBIK TEPOCITICTEpiH 3epTTey CYy
JKUHAY ana0bl YIKEH ayJaaHIap/abl KAMTHTHIH )KOHE
op Typ:i u3HKaNBIK-reorpadUsIbIK XKaFaainapua
OpHaJIaCKaH ipi e3eHaepai OaKplIay MaTepruaiiapbl
Herizigme xyprizinren (Pecypcbl pedHoro crtoka
Kazaxcrana, 2012: 400). Keii xargaitnapna, xeke
©3eH/Iep/Ic HEeMeCe KEeKe OKIMIIIIK 00JIBICTapIbIH
MIEKTePiHAe OpHATACKAH ©3CHACpPIE KYPTi3iireH.

CoHJIIBIKTaH, KOITEreH 3ePTTEYJIePIe aFbIHIbIHBIH
LIUKIJIBIK TEepOeTiCTEepiHIH epeKIIeIKTepl Kep-
CETIJIMETEH.

MautimeTTep MeH 3epTTey dicTepi

Illy-Tanac e3eHmepi amaOblHA KATHICTHI KOTI-
KBUIIBIK OaKpLTAY IepeKTepi aTanFan aynanaa «ber-
Ki cynap pecypcrapb» (Pecypchl MOBEpXHOCTHBIX
Bog CCCP, 1973:200), «Heri3ri ruapoioTUsIIBbIK
cunarramanapy, « KerkbUIIbIK aFbIH/IBI MOJTIMETTe-
pi» (MHoroJIeTHHE JaHHBIE O PEKUME U pPecypcax
MOBEpPXHOCTHBIX Box cymu, 2005: 80), I'maporno-
THSUTBIK JKpuTHaManap (ExxeronmHeie maHHBIE O pe-
KUMeE U pecypcax MOBEpPXHOCTHBIX BOA cymin, 2011:
70) OOMBIHIIIA KUHAKTAJIIBL.

JKvuHakTamran MOTIMETTep Y3aKTBIFBI OPTYpIi
OosFaH/IBIKTaH, ecenTik ke3eH petinme 1971-2014
KBIIIap TaHIAIBII AJTBIH/IBL.

ATajFaH Ke3EHIEC OpeKeT €Tyl THIPOJIO-
TUsUTBIK OekeTTep caHbl 171-1eH 14-ke aeiiiH Kemi-
reH. bacrankpl MoiMeTTep/IiH HEri3ri KeMIIiTiKTe-
pi — OakpLIay OEKETTEep CaHBIHBIH a3/bIFbl. bakpuiay
KaTapJapbIHBIH OIPTEKTINIrH cakTay YIIiH OaKbuiay
KaTapbl OapbIHINA TONBIK 14 OexeT OOWbIHINIA KOTl-
KBUIIBIK TepOesicTep/i  3epTTeyIiH HOTHKeNepi
kapacteipbuisl. [1ly-Tanac e3eni anabbiHma ruapo-
JIOTHUSUTBIK OEKEeTTep/IiH OpHallacy CyJidachl TOMEH-
JIeTi 1-cypeTTe KepceTireH.

P A o AR, AT AT L T W AP T ORI
- T s om0
| FpRm—— L
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[ T o s

[T ——

Ly-Tanac ey WapyawbinkIK anabbiHbiH KapTack|
1:1 000 000

1-cypet — llly-Tanac cy mapyamsuiblk anaObIHIaFs! THAPOOEKETTEPIIH OpHAaacy cys0ackl
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TepOemicrepne KaTaH PETTUTKTIH  YKOKTHI-
FeIH Oaiikayra Ooxanmel. Anm Oenek Qazanap MeH
LUKJIapFa OPTYPJIi Y3aKThIK TOH. JKbUIIBIK aFbIH-
Ibl TepOemiciHig TybIHIAYbIHA 9Cep €TeTiH 0acThl
(hakTOp — METEOPOJIOTHSUIBIK JIEMEHTTEPIIH Tep-
Oemici.

JKbIaplk aFbIHABI TEPOCTICiH 3epTTey HOTHIKE-
nepi keOiHece Oip KBUIIBIK YaKBIT apajbIFbIHIA CY
TEHJECTIr TCHJICYIHEH CasiJIbl:

Y=Y, +Y +U=X-Z+U (1)
eT p

Tenney xkomxbuUIIBIK TepOemicTin Y 6eTTik (Y )
JKOHE TPYHTTBIK aFbIH IBIHBIH (er) e3repMeJIiTirine,
JKBUIIBIK JKaybIH-IIAIIBIH MeJIepine, Oynanyra (X
— 7)), coH/Iali-aK TPyHT CyJapbIHBIH TOJYbIHA HEMe-
ce Tapamysiaa (£U) Toyenmi eKeHIITiH KopceTe]I.

O3 ke3eriHyge OCTTIK aFbIHIbl JKaybIH-IIAIIBIH-
HBIH JKBUIIIIUTIK YJIECTipiMiHe, TEHACYHiH OeTTiK
aFBIHIBI KAJBIITACTRIPYIIBI OOTITIHIH KYOBITMATbI-
JIBIFBIHA TAYEJJIi. AFBIHJIBIHBIH ©3TePMEIITIIT KbLI-
IIBIK Kap KOPBIHBIH ©3TepTilllTiriHe, KapAblH epy
KapKBIH/IBUTBIFBIHA J1a OaianbIcThl. JKbIIBIK Ka-
YBIH-IIAIIBIH  TepOeici, OynaaHy IaManapsl jaa
MaHBI3/IbI POJT ATKAPAJIbI.

Keuiaplk  TepOeicTi  aHBIKTAYIIBl  CKiHII
MaHb3ABl (pakTopiapAblH Oipi KUBIHTBHIK ©3€H
aFbIHJIBICBIHIAFBl TPYHT cyJapbiHbiH yieci. Ce-
0c6i, omap OeTTiK cynapra KaparaHaa e3Tepicke
KaTThl yiubipaisl. COHBIMEH, KBUIJBIK aFbIHJIbI
TepOerniciHiH Herisri (akTtopiapsl (KIUMATTHIK
(dakropiap, SFHHM, OKaybIH-IIAIIBIH, OyJaHy,
JKEPACThl ©3CH aFbIHJIBICHI) JKBUIJBIK aFbIH/IBIHBIH
alfMaKTHIK ©3TeprilliTiriH aHBIKTAHTBIH alfMaKThIK
cunatka we (Hasnerkammes, 2017: 10), (Ky3wumn,
1970: 199)

O3eHnepiH CyIbUIBIFEI MEH Cy PEKHUMI HeTi3i-
HEH ©3€H arbIHJIBICBIHBIH KOIDKBUIIBIK KOHE JKbI-
MK TepOenicTepiHiH acHHXPOHABIFBl JPTYpIIi
aylaHuapia OpHajJacKaH e3eHJepleri cy-sHepre-
TUKAJBIK JKYHENEpiH KYMBIChIHA ©3apa OTIMJIri
YIUiH aKChl MYMKIHAIKTEp KaJIbIIITACTHIPAIbI KO-
HE oJlapabl OIpIKTIPYy apKbBUIBI KOCBIMIIA CY-DHEP-
TeTUKAJIBIK HOTHXKEJEPre KOJI IKETKI3yre BbIKIA
xacaiapl. bip-OipiHeH ayblc OpHaJaCKaH Cy KUHAY
alanTapbl MEH TYpJi ©3CHJEp arbIHJbICHI Tep-
OericTepiH 3epTTey, ©3¢H aFbIHJBICBIHBIH KOIIKbII-
JIBIK TEPOEIICIHIH JKaJIbl 3aHIbUIBIKTAPBIH TAHBII
OLTyTe CemTIriH TUTi3eMi.

Taburu  3aHABUIBIKTapABl  3€PTTEIl,
MakKcaThIHJa aFbBIHIBl TEepOENiCTepiHIH 3epTTe-
Tyl AaFBIHABIHBIH TaOWFW IHapTTapbl HETI3iHIe
KYPrizidyl THIiC. OpTYpili ©3eHIep arbIHAbICHI-
HBIH JKBUIIBIK I[IaMadapblH KOIDKBUIJBIK TaJay,

TaHy
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arplHABI TEPOEIICIHAE MEP3IMIIK EPEeKIIUTIKTep-
JiH OaliKaaIMalThIHBIH Kepceremi. JKbuiaan KbuFa
Kapail aFbIHIIBIHBIH TepOelicTepi IUKIABIK CUTIATTa
6omaner (PacckazoBa, 1992: 46). MuTerpanasl Ku-
CBIKTapPJIbI KOJIJITAaHY apKbUIbI OPTYPIIi aylaHaapaarsl
©3CHJIEp aFbIHABICBIHBIH LUKIJBIK TepOelicTepin
3epTTeyre, SFHH, OJIapAblH CHH(a3za HeMece
acuH(aza JopexenepiH aHbIKTayFa KOMEKTEeCesi.
AFBIHIIBIHBIH CHHXPOH/IBI HEMECe aCHHXPOH-/IbI 00Ty
JIOPEIKECT KOPPEISIUAHBIH KOMETIMEH aHBIKTasIa Ibl.
CoHbIMEH Katap, ©3CHJEpIiH CAIbICTHIPMAIbI CY-
JBUTBIK HeMece OaifimaHbic KOd((HUIMEHTTEp] apKbI-
JIbl KapamaibiM TOCUIMEH JI¢ aHbIKTayFa 0oJiajbl
(Monmaxmeros, 2015: 130).

KanpinTel aFbIHABIHBI aHBIKTAY YIOIIH TYpPIi
HMHTETpaiZibl KUCBIKTAp KOMETIMEH aFbIHJbIHbIH
KOIDKBULIIBIK TEPOCTICIHIH Tannay, OChl Ke3eHJI
peTIpe3eHTaTHUBTI JeN caHayFa Heri3 Oonaapl. by
anbIKTaMaHbIH aypeicTeIFel K.I1. Bockpecenckwuii-
MEH aFrbIH/BIHBIH [UKIJIBIK TepOCIiCTEPiH €CerKe
aly apKbpUThl aHBIKTANFaH. KOIDKBUIABIK KabI-
ThI aFBIHJIBI HOPMAcChl MEH IKBUIJIBIK aFbIHJ{bIHBIH
opTailla MOHJIEPiHiH COHKECTITIMEH pacTaiajbl.

HoTu:xesiep skoHe TANKbLIAY

TepOenicTi alBIPBIMABIK HHTErpPaj KHUCHIFBI
OoilipiHIIa Oarajiay. AWBIPBIMIBIK WHTETPAT KH-
CBIKTaphl KEKEJICTeH CaJIbICTBIPMAJIbl KhICKA YaKbIT
Ke3€HJIeP1 aFbIH/IBICBIHBIH TePOCITICIH ecerKe anapl.

AWBIPBIMIBIK WHTETPANl KUCHIKTAPHI JKEKEJIEeTeH
Ke3CHJIEP/IIH CYJbUIBIFBIH alKbIHIayFa MYMKIHJIIK
Oepeni XoHE ©3€HIEp aFbIH/IBICHIHBIH TepOeINiciH
aHbpIKTaiiapl (OnpeneneHne OCHOBHBIX PAaCUCTHBIX
xapakrepuctuk, 2004: 50). XKpinabIK aFrbHABI TEp-
OemicTepiHiH CHHXPOHIBUIBIFBIHA Kapail 2 TomKa
Oemiumi. bipiHII >KoHE eKiHII TONTAaFbl OeKeTTep
2-3 cypeTTe KeATipiireH.

Illy-Tamac e3eHi amaOBIHBIH  KOIDKBUIIBIK
arplHABl  TepOenmiciH aHbIKTay OapbichiHaa, [y
03. — Tacetken a., llly e3. — Kaitnap a., Illokmax
03. — XKXyprmoOaii a., llly Kimri apHa e3. — ¥manben
a., Uy Ynken apHa e3. — ¥mauOen a., Mepki e3.
— ¥uowiTyii Kbic., Tanac e3. — XKacepken a., Tepic
e3. — HypunbikeHT a., KyparaTel e3. — Acniapa Tem.
CT., Aca 3. — Maiimak TeM. CT. Oekertepinae 1940
XKbUTIap/AaH OacTtan Cy aFbIHIBICH KeTepiireH, 1969
JKbUIBI €H KOFaphl I1aMachiHa >KeTkeH, 1969-1974
KBUIIAP apalbIFbIHAA aTalFaH OexeTrep OOHBbIHINA
JKOFapbl arblHABI Memmepi cakranabl. 1975-1997
KBIIIap/ia Cy aFbIHJIBICHIHBIH O1pKaJIBINTH TOMEH-
neyi Oaiikainbir, 1997-2005 sxpuiapbl Cy arbIHJIbI-
CBIHBIH MoJaiiel, ait 2005 KbUTIaH Ka3ipri yakpITKa
NeHiH e3CHIEep AaFBIHABICHIHBIH TOMEHICYlI OpPBIH
anyna.
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3-cypet — O3eHIepAiH albIPBIMIBIK HHTETPaJl KUCBIKTAPHI

AFfbIHIBL TepOenmicTep/iiH CUHXPOHIBUIBIFBIHA
Kapaii 2-Torka >kaTaTeH Tyctamanapaa (Tamasr e3.
— Kaparay a., Tanac 3. — Conneunsii a., Kanan 'ac
— ¥110bITy KbIC., Bepikkapa 3. Taynan wmwbir.) 1940-
1969 xpuTIapbl ©3€H aFbIHABICBIHBIH JKOFApIaybl

OaifKairaH, ajJIbIHFbI TONITAaFbl OCKeTTEepIIeri Tepoe-
JmicTepre ykcac, Oipak Oy Oekerrepaeri TepoOertic-
Tep Kol MbIHAbI eMec, 1964 xblaman Oacramn Kasip-
Il yakbITKa JIeHiH aFbIH/IBIHBIH OIPTEKTI TOMEHIEYI
Oaifkamyna.
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Amnanrtarsl ©3eH/ep OONBIHIIA €H >KOFaphl CYJIbI-
71K 1970 sKpIIIapABIH aFaIKsl Ke3eHIEpiHe, all €H
a3 arerHAbI 1990 XpIIIapABIH COHBIHAA OalKaFaH.

TepoesticTi CyJbLTBIFBI OPTALIA KbLIIAPIABIH
TYCY BIKTHMAJIBIFbI 00 BIHIIA AHBIKTAY.

ly-Tanac e3enaepi analbl YIIIH JKEKeJCreH
JKBUIAAPBI CY ATy MOCEINIECIH ISy YIIiH KBUIIBIK
aFBIHIBIHBIH KOTDKBUIIBIK TEpOeITici JKOHIHIEe aHbIK
YFBIM KQJIBIITACTBIPY KaXKET.

PU. Tanenepunnin (Galperin, 2013: 14;
(Iamemepun, 2001: 104), enbekrepinme OpTaibIK
s)koHe Conrycrik Kaszakcranma >KbUIIBIK aFbIH-
Il KaTapliapblHJa Cybl a3 KbULIAPABIH TONTACYbI
Oaiikanaabl JET€H KOPBITBIH/BI jKacalraH. AJl Cy-
JIBUTBIFBI KOFAPhl JKbUIJAP YIIIH MYHJAH TEHJICH-
Us aliKelH eMec. bipak, MyHail TaigayiapIsH

HOTIIKENEPi, OChl MOCceliere KaThICThI KacalaThlH
aManmapra OalJIaHBICTHI KaHmal na Oip mope-
)Kene anablH  anma  Oenrimi. JKBUIABIK — aFbIHIbI
KaTapblH/aa, OJIETTe Cybl a3 JKbUIAAp CYbl MOI
JKbLIJapFa KaparaHja Kern OalKaiajbl, COHJIBIK-
TaH OJIAPABIH TONTACHIT KE3ACCYiH TOJBIKTAM
tycingipyre Oomansr. llly-Tamac e3eHi anaObIHBIH
JICPEKTEPIH Tajjay YIIiH, Koyijga Oap KaTap.IblH
OapibIK MyLIenepiH KesneMi OOWBIHINA e3apa TeH
YII TOTKa OeJiHAI: Cybl MOJ JKbUIAP, CYIBLUIBIFBI
opTaiia Xbuaap, cysl a3 xeiaap. bipinmi Tonka
KaMTaMach3ablFl 33 % TOMeH Cy ©eTiMJepiHiH
MOH/Iepi Kipeni, exiHmi Tomka — 67-33 % neiiin,
aJl YUIIHIIN TOMKA KaMTaMachI3IbIFbl 67 % yKOFaphl
cy ertimuepi kipeni. Ecenrey HoTmkenepi 1-kecrte-
re eHTi311Ii.

1-kecte — lly-Tanac e3enaepi amadbl OOMBIHINA CYITBUTBIFBI KAIBIITHI XKBIIIAPIBIH TYCY BIKTUMAIIBIFBI, Y0

JKb1aapabiH TYCY BIKTUMAIIBIFBI
Kbl1appiH CyIbUIbIFBI
CybI MO Cybl opTamnia Cysl a3
Cybl opTama 33,3 34,7 32
Tomnray HOTIKEC] 1-Tom 2-tor 3-Ton

CynblIbIFbl  KaJbINTHl  KBUIAAPHAAFBl  CYbl
MOJ SKBUIAAPABIH TYCY BIKTUManAbIFel 33,3 %,
Cybl oprama xburiapaiki — 34,7 %, an cysl a3
xeaapaiki 32,6 %. Xanmer e3en anmaOwiHzma
171 ©Oeker OosraH. KemKbUIIbIK TepOemicTi

AHBIKTAY/Ia KBULAAP/BIH TYCY BIKTHMAJIBIFBIHBIH
yJieci KapacThIPBUIBIN OTBIPFaH ajanTarbl ecell-
tenreH 14 Oeker OoifplHImIA Oipjaeil, IereHMeH
OJIAPJBIH OTIMIIK MOHIEPIHIH SpPTYPIiIiri 2-kec-
TeZe KeNTIpireH.

2-kecte — llly-Tanac e3enaepi anaObIHIaFbl OSKETTEPIH CYIBUIBIFBI OPTYPIIi KBULIAPAAFI OTIMIIK MOHAEPI

CyJIBUTBIFBI 9PTYPIIi KBUIAAPAFEl OTIMIIK MOHIED, M*/C
Ne O3eH — OekeT
1-ton 2-tTon 3-ron
1 Iy 3. — Tacetkeun a. 147 57-74 55
2 Iy e3. — Kaiinap a. 113 52-64 50
3 Iy Yrnken apHa e3.-¥aHOern a. 72 18-28 16
4 Iy Kimri apHa 3. — ¥nau6en a. 27 5,8-9.8 5.4
5 Kyparats! 03. — Acniapa TeM.CT. 12 4,1-5,6 3.9
6 Mepki 3. — ¥IOBITY KBIC. 6,5 2,7-3,4 2,6
7 kaHai ['9C — ¥10bITYyi KbIC. 2.5 1,3-1,9 1,3
8 Tanac e3. — XacepkeH a. 50 25-30 24
9 Tanac e3. — CoJTHEUHBIH a. 34 22-27 21
10 Aca 3. — Maiimax a. 15,5 10,3-11,2 10,1
11 Tepic e3. — HyprbikeHT a. 13 6,6-7,8 6,4
12 [okmak 3. — XypeiMOaii a. 3,6 5,7-2,1 1,7
13 Bepikkapa 3. — TaynaH MIbIF. 0.4 0,2-0,3 0,21
14 Tampae! e3. — Kaparay a. 1,5 0,8-1,1 0,8
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TepOeunicTi cepusi canaapbl 00 bIHIIA AHBIK-
Tay. llly-Tanac e3eHi amaObIHBIH KOIDKBLIIBIK aFbIH-
Bl TePOENICIH Tanmay YIIiH Ke3IeHCOKTHIK KpH-
Tepuiepi omicine Herizmenai. Tamgay OapbIChIHIA
A.B. Poxnecreenckuii xoHe A.M. Yeborapes

YCBHIHFaH 9flicTeMe Mainananbuiibl (PoxaecTBeHCKHH,
1974: 300; (Rozhdestvensky A.V., 2002: 25). Temen-
JIe KeNTIpUIreH 3 KeCTelle HAKThl OalKayFaH KoHE
KYTIJICTIH CYJIBUTBIFBI YKOFAPhI )KOHE CYJBUTBIFBI TOMCH
JKBITIAP CEPHSICHI Y3BIHABIFBI OCPLIIIi.

3-kecre — [lly-Tasac e3eHi anabbl OoiibIHIIIA OaiKaIFaH Cybl MOJI («a») XKaHE CybI a3 («0») XKbLIIap CePUSCHIHBIH CAHbI

Haxkrs! cepus canbl o
No Osen — Gexer JKanmsr ceprst Kyrinerin ce-
Y3BIH/IBIFEI 1 331‘21::“ 3”?(1‘64;°>HT Bapibiest R | PHS CaHBL Rf
1 [Ty e3. — Tacetkeu a. 16 14 15 29 36,1
2 [y e3. — Kaiinap a. 16 13 12 25 343
3 1y e3.YnkeH apHa 03.- ¥1anOen a. 16 12 11 23 29,3
4 Iy e3. Kiui ApHa e3. — ¥nan6en a. 16 15 14 29 38
5 Kyparatst 03.— Acniapa TeMm. CT. 16 15 14 29 38
6 Mepki 3. — ¥10bITYii a. 16 15 14 29 38,5
7 kaHai ['DC — ¥ 10Ty KbIC. 12 7 8 15 38,3
8 Tanac 3. — XKacepkeH a. 16 14 12 26 37,4
9 Tanac e3. — CoJIHEUHBI a. 16 12 15 27 38,5
10 Aca e3. — Maiimax a. 16 13 14 27 35,6
11 Tepic 3. — HypibIkeHT a. 16 15 14 29 38,5
12 [Hokmak e3.— XKyprimoaii a. 16 14 11 25 36,1
13 bepikkapa — Tay/iaH IIBIF. 18 7 14 38,3
14 Tammst e3. — Kaparay a. 18 8 17 37,4

¥3BIHIBIKTAPEl OPTYPJIl HAKTHI KOHE ecel-
TEITeH CEepUsi CaHAapblH CaJbICTBIPY OOMBIH-
ma Illy-Tanac e3eHi amaOBIHBIH KapacTBIPBUIBII
OTBIpFaH OapiblK OCKETTEPiHIH HAKTBI KAJIITHI
cepusi canbl R kyrtinmerin MR mramaceiHan Kimri
EKeHJIITiH KepceTTi. n = 75 OonFaH )kaFaaiaa )KoHe
5 % MoHIUIIK JEHreHiHIe TeOpHUsUIbIK Ra MoHIiH
HakThl R MoHiMeH cambicThipran ke3ne llly esewi
- Tacetkenm a. (R = 29<Ra = 28), llly Kimi Apna
03. - ¥manben a. (R = 29<Ra = 28), KyparaTs! 03. -
Acmnapa a. (R = 29<Ra =28), Mepki 3. - ¥A0bITYli
kpic. (R = 29<Ra = 28), Tepic o3. - HypiblkeHT
a. (R = 29<Ra = 28) Oekerrepinje KepiciHIIe.
JeMek, KarapIablH KE3ICHCOKTBIFBI JKOHIHJIETI
HOIJIK TUNOTEe3a JKOKKA IIbIFapbUIMaibl, Karap
ke3neiicok. An Uy e3. - Kaitnap a. (R = 25>Ra =
28), Illy Ynken apHa 3. - ¥naun6ben a. (R = 23>Ra
= 28), xanan COC - ¥norITyit Kpic. (R = 15>Ra =
28), Tanmac e3. - XKacepken a. (R = 26>Ra = 28),
Tanac 3. - Conneunsiii a (R = 27>Ra = 28), Aca
e3. - Maiimak Tem.cT. (R = 27>Ra =2 8) Illokmak
e3. - XKypeimoOaii a. (R = 25>Ra = 28), Bepikkapa
e3. - Taynan mblF (R = 14>Ra = 28), Tampsr 3. -

Kaparay a. (R = 17>Ra =28) OekeTrepinjie HONIIK
TUIOTE3a KaObUTAaHOaM/ b, KaTap Ke31eHCoK eMec.

JKa3bIKTBIK aliMaKTapAarbl ©3€HIEp aFrbIH/bICHI
TepOeNiCiH aHbIKTay Ke3iHJE OJiapJlarbl e3repicrep
Oenrimni Oip 3aHIBUTBIKKA OaFbIHAIBL. TayIbl ©3eHIeD
aFBIH/IBICHIHBIH  ©3TepicTepi KkebiHece Ke3neicoK
(axTopnapra Toyeni 6onca, ai Ka3bIKTHIK ©3¢HACP
arbIH/IBICBIHBIH ~ TepOelicTepi  Ke3IeHCOK emec
oosbin keneni (oynerkanues, 2012: 200).

KopbIThIHABI

[y-Tanac e3eH analObl ©3€HEPI aFbIHABICHIHBIH
KOIDKBUIIBIK TepOETici OCHI ajanTa OpHAIAaCcKaH ejl-
Il MEKEHEpAi, MapyambUTbIK HBICAHAAPBIH, PEK-
peanysuIblK  30HANAP/Abl CYMEH KaMTaMmachl3 €Ty
YIIIiH MaHBI3bI YIIKEH.

JKbUIIBIK aFbIHIBIHBL €CENTEY Ke3iHjae, Kell
JKarmaijga  Oakpuiay — MONIMETTEpi  KETKUIIKCI3
Oomamel Hemece MYIIEM JKOK Oomamel. MyHnmait
JKaFJai/1a arbIH/IbIHBI Oaraliay/IblH XKaHaMa 9J1icTepi
— reorpausUIbIK MHTEPIIOJSIIHS KOHE aHAJIOT dJIiCl,
SMIHUPHUKAIBIK TEHACYIIEP KOHE TYPIIi TOYEIAUTIKTED
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Mycuna A K. xoHe T.0.

KoJaHbLIanaael. XKanama oticti Kosganoac OypbIH,
aJIBIMEH, AaFBIHABIHBIH KOIDKBUIABIK TEpOEeIiCiH,
TepOeNiCTi TYbIHAATATHIH (aKTOpIapIbl KIHE Tep-
OemicTi KaHaa 9ficTieH Oaranay TypBICTBIFBIH OLTin
ay KaKer.

AFBIHIIBI  TepOemicTepi  CyNBUIBIFBI  OpTallia
JKBULIAPBIH TYCY BIKTUMAIIIBIFBI OOWBIHIIA KOJIIA
0ap KaTapIbslH OapibIK MYIIETepi KejieMi OOMBIH-
Ila e3apa TeH YII TOIKa OeJiHIN OaraiaH[bl: CYbI
MOJT KBULIAP, CYIBUIBIFBI OpTaIlla XbIIIap, Cybl a3
xKbU1nap. bipinmii Torka kamTamMack3abFs! 33 % Te-
MEH Cy OTIMJAEpiHIH MOHAEpPi Kipeli, eKiHII TOMKa
— 67-33 % pneiiiH, an YOIHII TOMKa KaMTamachl3-
IeIFBI 67 % xorapbl cy eTimaepi Kipzi. CymbUIbIFEI
KaJIBINIThI JKbUIIAPAFbl CYbl MOJI XKbUIIAPIbIH TYCY
BIKTUMAJABIFBL 33,3 %, Cybl opTalla >KbUIIApbl —
34,7 %, an cysI a3 bUIIapsI 32,6 %.

[ly-Tanac e3¢Hi anaObIHBIH KOIDKBLIIBIK aFbIH-
IIbI TepOemiciH aHBIKTay OapbhIChIHAA OEKeTTepie
1940 xplmapaan OacTar Cy arbIHIBICHI KOTEPUITeH,
1969-1974 >xpuinap apanbIFblHAA aTajfaH OeKeT-
Tep OOMBIHIIA KOFAPBI aFbIH Il MOJITIIEPi CaKTaJIbI.
1975-1997 xbuinap/ia Cy aFbIHIbICBIHBIH OlpKaJIbII-

THI TOMeH eyl Oaikanbim, 1997-2005 xpuiaapsl cy
aFbIHJIBICBIHBIH MOJTal b1, a1 2005 KblgaH Ka3ipri
yaKbITKa JICHiH ©3CHICP aFbIH/IBICBIHBIH TOMEH/ICY1
OpBIH ay[a.

Ieorpadusiiblk 30HaAJAP 3aHJBUIBIFBI OOWMBIH-
I1a KAkl CONTYCTIKTEH OHTYCTIKKE JKOHE BUIFall
TachIMAIIJIAYIIBl aya MaccajapblHa OalIaHBICTHI
0aThICTaH IIBIFBICKA Kapail aliMaKTBhIH CYJIbLUIBIFBI
azasiJpl.

XaJplK MIapyanrbUIBIFBIHBIH TYPII caialapbiH
arbIH/IBl  MOJIIICPIH TOJBIKKAHJIBI, Camlajbl Cy
KOpJIapbIMeH KaMTaMachl3 €TyIi JKocrapiay Ke-
31HI€ CYJBUIBIFBI OPTYPIi JKBUIIAPIBIH KE3EKTECII
KeJIyiHIH, OHBIH KaHIIIA YaKbITKa CO3bLIATHIH]IbI-
FBIH aHBIKTAY/IBIH MOHI JKOFAphl JKOHE aFbIHJIBIHBIH
KOIDKBUTIBIK TEPOCITiCTePiH 3ePTTEY MaHBI3IBUIBIFBI
MEMJICKET TaparblHaH Kap>KbUIbIK KOJIJIAY/Ibl KaXeT
eTe.

3epTTeyiep HOTWKENEpl Cy IapyarmbUIbIK ca-
JIACBIHBIH MaMaHZJapbl TOXKIpUOENiK MakcaTTapia,
OoamakTa opTYpIIi Cy IMIapyallbUIBIK ic-TIapainap,
CyMEH KaMTaMachl3 €Ty MEH Cy MaijajiaHy cIie-
HapHIJIePiH KOocIapiay/a nanaaiaHybl MyMKiH.
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BAUKOHbIP FAPbILLI AAAHbIH FAPBILUTBIK, CYPETTEP HETI3IHAE
3EPTTEY XXOHE OHbl KAPTOTPAOUSAAAY

3bIMbIPaH-FapPbILITbIK, TEXHUMKAHbIH, MarfAaAaHybl aTMoCcdepara, CTpatocepanbik, 030H KabaTbIMEH,
COHbIMEH KaTap 3bIMbIPaHHbIH KAAABIKTAPbl KYAAMTbIH alMaKTbiH Xep 6eTi MEeH 3KOXYyeAepiHe KaTTbl
acep eTeAi. 3bIMbIpaH-FaPbIWTHIK, KbIBMETIHIH 3bIMblPaHHbIH KAAAbIKTAPbl KYAQMTbIH alMMaKTapAbIH
KOpLLUAFaH opTaFa >KafblMCbI3 8Cep eTyiHAe Torblpak, Xep 6eTi >KoHe XXep acTbl CyAapbl 3biMbIpaH
OTbIHbIMEH AQCTaHAAbI, 3bIMbIPaH KAAAbIKTapbl >KMHAAbIM KOKbICKA alHAAAbI, XEPAI AACTaMAbl, Ken-
A€ >KapblAbICTap, epTTep nanaa OGOAYbl MYMKiH, OAAPAbIH, 8CepiHEH TOMbIPaK-6CIMAIK >KaMbIAFbICHI
6y3blAaAbl. 3bIMbIpaH KAAAbIKTapbl KYAQMTbIH aiMakTapAa KopLiaraH opTaHbl 60oAXKayFa 6aiAaHbICTbI
TMiMAL wewimaep Kabbiapay kepek. OA YLiH 3bIMbIPAH-FapbIWThIK, KbI3METIH >KoHe KYAanTbIH
aMaK TapAaFbl KaAAbIKTapbIHbIH 8CepiH Taaaay KaxkeT. OCbIHAAM YAKEH ayMaK Tbl ASCTYPAI 8AiCTEPMEH
3epTTey MYMKiH eMec, aA apakallbIKTbIKTaH 3epAEAeY MOAIMETTEPI apKblAbl 3bIMbIPAHHbIH, KAAAbIKTApPbl
KYAQMTbIH aiMaKTapAbiH TabuFM OpTachl TypaAbl KenTereH aknapar aayra 60AaAbl.

FapbIWTbIK CypeTTep YAKEH LLIOAYAbIFbIHA >K8HE >KOFapbl pyKcaTTaMacbiHa GaiAaHbICTbl TE3 apasa
YAKEH ayMakTbl 3epTTeyre MyMKiHAIK Oepeai. COHbIMEH KaTap, FapbllWTbiK, CypeTTepAi aymakTbl
TaKbIPbINTLIK, KapTorpadusaay yiliH nanAaraHyra 60Aasbl, CypeTTep apKbiAbl TabuFaTka TEXHOrEHA|
acepAiH 6apAbIK acrekTiAepiH 3epTTeyre xaHe AYpbIC XKoHe OypbIC >KaKTapblH aHbIKTayFa GOAAAbI.

ByA 6ip >kaFbiHaH, TABUFAT AaMYybIHbIH SKOAOTMSIAbIK, GOAXKAMbIH ADAEAAEYTE MYMKIHAIK Bepeai >o-
He TabuFK OpTaHbIH >KaFrbIMCbI3 ©3repyiH 60AAbIPMayFa, XKarbIMAbI KaKTapblH KOAAAyFa GaFbITTaAFaH
HaKTbl LapaAapAbl YCbIHyFa KemekTeceai. Makarasa bankoHbIp Fapblll aAaHbl TEPPUTOPUSACHIHbIH,
>KaraarblHa TaAAQy >KaCaAblr, FapblWITbIK CypeTTep HerisiHAe xep OeaepiHiH e3repreH kapTaAapbl
KYPacTbIPbIAAbI.

Ty¥iiH ce3aep: 3biMblpaH- Fapbilll TEXHMKAChI, KOpLUaFaH opTara acepi, Tabufn OpTaHbIH, AACTaHybl,
xep 6eaepiHiH Oy3blAybl, FAPbILITIK, CypeTTep, KapTorpadusaay.
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Impact of the Baikonur cosmodrome on the natural environment and its mapping
based on satellite imagery

The operation of rocket and space technology has an impact on the atmosphere, including stratospheric
ozone, as well as on the underlying surface and ecosystems — areas of falling parts of carrier rockets.
Withthenegativeimpactofrocketandspaceactivitiesontheenvironmentintheareasoffallingseparatingparts
oflaunchvehicles, contaminationofindividualsoil, surfaceand groundwaterareaswithcomponentsofrocket
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fuelsoccurs, cloggingoftheterritories of the fallareaswith elements of separable structures of launch vehicles,
possible explosions and the emergence of local fires with the fall of the stages of launch vehicles and
rocket launch vehicles, as well as mechanical damage to soil and vegetation.

In order to make an optimal decision on forecasting the state of the environment in the areas where
the rocket stages fall, it is necessary to analyze the environmental impact of rocket and space activities,
including the areas of the fall of the detachable parts of the launch vehicles.

The study of such a vast space only by traditional methods is practically impossible, and remote
sensing materials represent a large amount of operational information on the environment in the areas
of operation and fall of individual parts of missiles. Having high visibility and high resolution on the ter-
rain, space images allow to study in a short period of time a significant area. At the same time, it is most
expediently and effectively to use the materials of the crammed photo shootings for complex mapping
of this territory, they allow studying almost all aspects of the technogenic impact on nature and revealing
its positive and negative sides. This, in its own way, allows us to justify the ecological forecast of nature
development and propose concrete measures aimed at maintaining and deepening positive and elimi-
nating negative changes in the natural environment.

The article analyzes the ecological state of the territory of the Baikonyr cosmodrome and compiled
maps of the dynamics of the terrain change on the basis of space images.

Key words: rocket and space technology, environmental impact, pollution of the natural environ-
ment, disturbance of the relief of the earth’s surface, space images, mapping.
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UccaeaoBanne kocmoapoma baiikoHyp Ha 0OCHOBE KOCMOCHMMKOB M €ro kapTorpadpupoBaHue

IKCNAyaTaums pakeTHO-KOCMMYECKOM TEXHMKM OKa3blBaeT BO3AENCTBME HA aTMOCHEPY, BKAIOYAs
CTpaTtocepHbI 030H, a Tak)Ke Ha MOACTMAQIOLLYIO MOBEPXHOCTb M 3KOCMCTEMbl PaliOHOB MaAEHMS
OTAEASIOLIMXCS YacTel pakeTo-HocuTeAen. [1py HeraTMBHOM BO3AEMCTBUM PAKETHO-KOCMUYECKON Aesi-
TEAbHOCTM Ha OKPY>KAIOLLYIO NMPUPOAHYIO CPEAY B palioHax MaAeHWs OTACASIOLLMXCS YacTel pakeTo-
HOCUTEAEN MPOMCXOAMT 3arpa3HeHne OTAEAbHbIX YYaCTKOB MOYBbI, MOBEPXHOCTHbIX M TPYHTOBbIX
BOA KOMMOHEHTaMM PAKETHbIX TOMAMB, 3aCOPEHNE TEPPUTOPUIA PAOHOB MAAEHUS IAEMEHTaMM OTAE-
ASIOLLMXCA KOHCTPYKLMI PaKeTO-HOCUTEAEN, BO3MOXXHbI B3PbIBbl M BO3HMKHOBEHMS AOKAAbHbIX O4aroB
No>apOoB Mpu NaAEHUKN CTyrneHen CPEACTB BbIBEACHNS M 3anyCKaX PakeTO-HOCUTEAEN, YTO NPUBOAMUT K
MeXaHNYECKNM MOBPEXKAEHMAM MOUBbI M PACTUTEAbHOCTH.

C LLeABIO MPUHATUS ONTMMAABHOIO PELLEHMS MO MPOrHO3MPOBAHMIO COCTOSIHUS OKPY>KAIOLLEN CPeAbI
B paiioHax MapeHus CTyneHelr pakeT HEOOXOAMMO MPOAHAAM3MPOBATb BO3AEMCTBMUS HA OKPY>KAIOLLYIO
CpeAy PaKeTHO-KOCMMYECKOM AEATEAbHOCTU, B TOM YMCAE HA PAOHbI MAAEHMS OTACASIOLLMXCS YacTen
pakeTo-HoCuTeAeln. M3yueHne CTOAb OOLIMPHOIO MPOCTPAHCTBA TOABKO TPAAMLIMOHHBIMKM METOAAMM
MpaKkTUUYeCKM HEeBO3MOXKHO, a MaTepmaAbl AUCTAHLMOHHOIO 30HAMPOBAHMUSI NMPEACTABASIOT GOAbLLON
o6bem orepartrBHOM MHpopMaLmmn 06 OKpy>KatoLLen MPUPOAHOM CPpeAe B paioHax 3KCrAyatauum m
MaAEHMs OTAEAbHbIX YacTen pakeT. Mimes 60AbLLYI0 0630pHOCTb M BbICOKOE pa3peLleHne Ha MECTHOCTH,
KOCMOCHMMKM MO3BOASIOT B KOPOTKMIA CPOK M3y4aTb 3HAUMTEAbHbIE MO MNAOLLAAN TeppuTopun. B To ke
BPeMsi MaTepHaAbl KOCMUYECKMX (POTOCEMOK HanboAee LieAecoobpasHo 1 3(h(HEKTUBHO UCMOAb30BaThb
AAS KOMIMAEKCHOrO KapTorpagrpoBaHnsg AQHHOW TEPPUTOPUM, OHM MO3BOASFIOT M3yYaTb MPAKTUUYECKH
BCE ACMEeKTbl TEXHOreHHOro BO3AEMCTBMS HA MPUPOAY WM BbISBUTb €ro MO3WTUBHbIE M HeratMBHbIE
CTOPOHbI. ITO, B CBOIO OYEPEAb, MO3BOASIET 0O0CHOBATH IKOAOTMUYECKMIA MPOrHO3 Pa3BUTUS MPUPOAbI
M NPEAAOXKUTb KOHKPETHbIE MEPOMPUSTUS, HANPABAEHHbIE HA MOAAEP>KaHMe 1 YrAybAeHue No3nTuB-
HbIX M YCTPaHEHMEe HeraTMBHbIX M3MEHEHNI MPUPOAHON CPEAbI.

B cTaTbe npoBeaAeH aHAAM3 3KOAOTMYECKOrO COCTOSIHMS TEPPUTOPUM KOCMOAPOMA BalkoHyp M Ha
OCHOBE KOCMMYECKMX CHUMKOB COCTABAEHbI KapTbl AMHAMMKN M3MEHEHNS peAbeda TeppUTopUn.

KAloueBble cAOBa: pakeTHO-KOCMMYECKasl TexXHMKA, BO3AEMCTBME HA OKPYXKAIOLLYIO CpeAy,
3arpsa3HeHne NpMpoOAHOM CPeAbl, HapyLlueHne peAbeda 3eMHOM NMOBEPXHOCTHU, KOCMMYECKME CHUMKM,
KapTorpadupoBaHue.
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Kipicne

3pIMBIpaH-FapbIl ~ TEXHUKACHIH  TaliganaHy
nporecinge xkep OeTi, OCTTIK MKOHE KEp acThl
cyJapsbl, eciMIiK, Tipi ar3anap, atMocdepa, 030H
KabaTeiH Koca atrMocdepa JKoHE JKepre >KaKblH
FapBIIITHIK KCHICTIK  aHTPOIOTeH/Ti-TEXHUKAJIBIK
ocepre ymeipaiinel. Kopimaran oprara epekiie
JKOHE epEKIIe eMec dcepiep BIKTUMAJIBIH THTI3Ci.
Epexkimie emec acepiiep Fapblll aJlaHbIHBIH JXKep OeTi
MH(MPAKYPBUTBICBIHBIH, OHIIPICTIK HBICAHAPBIMEH
OairaHpICTBI. MyHmal HBICAHTAPAB TakgaaHy
KOpILIaFaH opTara a30T OKCUATEpPI MEH Ko-
MipTeri, cyTeri CyabGuai, KyKipT *KoHE a30T KBbIII-
KBULIBIK a3p030J1ap, aMMHaK, OSTHJICH, HOIU
KOCBUIBICTAphI, a3 MOJIIIeP/Ie BaHA U ICHTOKCHI],
THJIPOTeH KBIIIKBUIBI, (PTOPUATEP, XPOM OKCHUATEPI,
MapraHel| JKOHE OHbIH KOCBIHJbLIAPHI, aKpPOJICHH,
TOKTaTBUIFAaH KaTThl 3aTTap CeKiai Oeikrep-
MeH ky3ere aceippuiansl. (Kacumos, ['pebeHtok,
Koponesa, [Ipockypsikos, 1994:110-120).

3bIMBIpaH-FaphIIl OPEKETiHIH 3bIMBIPAH-TACHI-
MaJJIaybIHBIH OOJIKTepi KYJIANTHIH ayMaKTapIblH
KOpIlIaFaH OpTachlHA TEpiC aocep €Ty Ke3iHue
TOMBIPAKTHIH  JKCKEJIETeH ydJacKeJepiAiH, OeTki
cymap MeH JKep acThl CyJapbIHBIH 3bIMBIPAaH
JKaHapMalbIMEH JIaCTaHyJIapbl, 3bIMBIPAH KyJiay
aliMakTapJplH JKep OeTi TachIFBIITAH OOJIHII
IIBIFATBIH  AJIEMEHTTEPIMEH JIACTaHAIBI, OCIMIIIK
IICH TOMNBIPAKTBIH MEXaHUKAJBIK 3aKbIMIaHYbIHA
OKEJICTIH JKApBUIBICTAP MEH 3bIMBIPAH-TACHIFBIIII-
Tap/bl YIIBIPY JKOHE IIBIFapy CaThUIAPBIHBIH KYJIAYhI
Ke3iHJIe epT omaKrapbl 00J1ybl MyMKiH (O BIUSHUH
KOCM. JCSATEIBHOCTH. .., 1993).

3epTTey MaTepuaaapbl MeH JicTepi

3epmmey HoicaHbl

3epTTey HBICAHBI peTiHAC Apan TeHi3iHIH IIbI-
FRICBIHAA, aTTac balkoHplp KamackiHaH 400 &M
OpHaJIacKaH bBailKOHBIp 3BIMBIpAaH-FApPBINI KEIICHi
Oompim  TaOBUIaABI. Fapbn amaHblH  KYpPacThIpY
Typansl 1emiM OypeiaFel CoBeT Oparbl Ke3iHje
1953 xpuibl AcTpaxaHb ayJaHbIHIAFbl PEAKTUB-
Ti KYPBUIFBUIAPABI VIIBIpyFa apHanraH KamyctuH
Slp FapbIln aJlaHbl )KYMBIC iCTEI TYpFraHIa KaObLl-
nmannel. JKana kiacrarel 3bIMbIpaHaapabl (BA3-
OaJTUCTUKAAPAIBIK 3BIMBIPAHIIAPABI) KYPACTHIPY
YIIIH YIIyFa KaKETTI KaIIbIKTBIFBIH KaMTaMachl3
eTeTiH jkaHa 0aza kepek OojarbiH. MyHmail OpbIH
petinge BalikoHBIp TaHIANIbI, OUTKEHI OJ FaphbIIl
QNaHBIH KYPACTBIPYJarbl HETI3ri Tajantapra cai
Oomnnel (Aikemes, Myca, 2007:41-44):

— COJI XBUITAPHl TYPAKTHl XaJIBIFBI a3 alMaK
(1970 r. — 491 780 wmbiH amam; 2017 . — 777,7

MBIH ajaMm). AWMAaKTBIH KEH KoeJeMIi Kepiepi
aybUl MIApyalllbUIBIFBIH/A a3 TMaliJaIaHbUIABl (3bI-
MBIpaH CaTBUIAPBIHBIH ~ KyJlay  aiiMaKTapblHAa
XKepJiH Oipiiama ayanbiH Oepy KaxeT O0Jbl, YIIy
Tpaccachl ipi eli-MeKeHAePAiH YCTIMEH OTIeyi);

— TIOJIMTOHBI YIIKEH KOJEMJIe aybl3 CYhI JKOHE
TEXHOJIOTHSJIBIK CYMEH KamTaMachl3 €Ty YIIiH Cy
as1aObIHBIH KaKbIH 00:1ysI (Chpaapus e3eHi);

— TIOJIMTOHFa JKYKTEpHAi, COHbIMEH Karap 3bI-
MBIpaH OJIOKTAPbIH JKETKi3y YIIIH TeMIip KOJJIbIH
(MockBa — TalikeHT) jkaKbIH OO0ITyBI;

— JKep e3iHiH alHATYyBIMEH IKBUTIAMIBIKTHI
KYIICUTYHE OailJIaHBICTBI, 3bIMBIPAHJIBI  YIIBIPY
ke3inge JKepaiH aiiHay >KbUIIAMABIFBI €CKEpPiTy
YIIIiH, 95KBATOPFa YKaKBIHBIFbI;

— aliMaK CeHCMHKAaJbIK TYpPFBLIAH Kayircis
0O0JTyBI KaXKET.

AyMaKTBIH Kep Oeaepi.

BaiikonpIp Fapsirn anadbsr 45°7 c.e. xone 63° 18
m.0. apachlHIa IMIeJICHT 30HaChIHAa opHaTacKaH (1-
Cyper).

Fappiln anaHplHBIH aymarbl OHTYCTIK Oedi-
Tl TIBIFBICTAH OaThIcKa Kapail Cheipmapus e3eHiMeH
KHUBUIBICKAH ~TEric Ka3bIKTHIK OOJBIT  KeJeli.
AbcomorTik OuikTikrepi 80 — 150 M apanbIFbIHAA.
Tebemikrepain OeTKeinepi KiHIMKE KOJIOey, Kei
Kepiepl TUTIMJICHTeH, TOOCIEeP/IiH IIbIHIAPbI KyM-
0e3 cekimmi. bykin aliMak TY3IBI Kepiep MeH
TakpIpjlap Ke3JECETiH aFblHChI3  aJKalnTapMeH
cunarraiganbl. AymMakra OEKITUITeH TeOeliK-
Ti KYMIapJblH MAacCUBTEpi Ke3Jeceli, KyMJIbI
TebemrikTep iy OmikTiri 2-10 M.

AyJllaHHBIH ~ KJIUMaThl ~ KOHTHUHEHTI:  KBICHI
cybIK — (MuHyc) 10° neifiH, ai »a3bl KyprakK »KoHe
BICTBIK — +40° netiin. BackIMIbI %kelr OaFbITHI — HIbI-
FBICTBHIK YXKOHE OaThICTHIK. JKaybIH-IIANIBIH a3 MOJI-
miepzie Jkayajbl, KOIDKBUIIBIK KaybIH-IIANTBIHHBIH
opraimia Memmepi — 98 mm. bipakTa 3IMBIpaHIAPIBI
YIIBIpYFa aya-paiibl ocep eTIeH/Ii: YIIBIPYIbl TEK
KBUTAAMIBIFBL S0 M/CeK aca JaybUIAbI JKeJl Ke3iHe
0acka KyHTe aybICTBIpaabl, Oipak OHIAM KaFaail eTe
cupek 0oJiaibl.

Tuopoepaghusi. BallkOHBIPABIH OHTYCTIK O6Ili-
ringe CrIpaapus ©3¢Hi aFanibl, aCTBIHFBI aFbICHIHIA
eIIKaHaail arblHbl J)KOK. OHOAFbl Cy KYMJBI JKepii
TYCTI KoHE KOMMAaIDKBIH OeJIIEeKTepACH TYpPasbl,
COHJIIBIKTAH Y3aK YaKbITTBIK TYHABIPY MEH (HIb-
TpadusHbl KaxeT ereni. O3eH oman 10-20 M
KOTEpUIeTIH KYMIbl TOOENIKTEp/IeH TYPaThIH
0aTHmaKTHI-KYMJIBI JKa3bIKTHIKTA aFBIT ©Temi. O3¢H
ana0ObIHBIH HAKThl wIeKapackl koK. Cybl Ken
OoJNFaH XKbUIAp/a, Cy TACKbIHBI Ke3iHe, COHma-
aK KpICTa Cy JEHTCHiHIH TOMEHIEYiHIe, op TYpIi
JKepJieplieri ©e3¢HJAep IKarajaylaH IIBIFBIN, CY
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JKOHE T.0.

Tacybl Oaiikanaapl. 70-1mIi KbUIIAPIABIH OPTAChIHA
neiin e3eHHiH eHi 200 merp OGonran. Coman Oepi
O3¢HHIH eHi Oipranaii TemeHjaeldl ne, cogan Oepi

baiikonplp KanacblHblH ayMmarbiHaa 100 mMetpaeH
acmaiapl. ©3eHHIH OpTalia TepeHairi — 3 MeTp, eH
TepeH xepi — § MeTp.

1-cypet — BakoHbIp FapbIlll aTaHBIHBIH FAPBIITHIK CYPETi

[lonuron aymarbIHBIH TONBIPAK-OCIMIIK Ka-
MBUIFBICHI SPTYPITi. Ay/TaHHBIH COJTYCTIK OeiriHze
EriCTIK JKepJiep/ie KOJalabl Kapa MEH Kapa KOHBIP
TOMBIpaKTap, OipaK Kapa TOIBIPAKTHIH KabaTbl a3
rana — 0,4-0,5 merp, OHBIH acThIHIA Ca3bl YKOHE
CUITUTIK TONBIpaKTap kateip. JKapThuiail meneiT-
Ti J)KOHE LIeNi alMaKTap/ia COpTaHFa YIIBIPAWTBIH
aIIBIK KOHBIP TOMBIPAK 0achkIM.

OpTaHFbl KOHE OHTYCTIK OOJIriHAe — MIYFbLI
KJIUMATThI 6Nl KOHE IIeJICHTTI aliMak apTypii
JKyCaH, TY3/bl )KOHE TYHWe TIriHeH TYpPaThIH CHPEK
ecIMJIIIKTepIeH Typaabl. OciMmaikrep Oip-OipiHeH
oTe CHPEK OpHAJACKaH, eIl KepAe ’Kammai eciM-
JIIK KaMBLIFBICHI KOK. KehOip xepiep Mysaem
JKalaHAl TOTBIpaKTaH Typajsl. Kekxremuae nana
Te3 ecill Kypan KeTeTiH eciMIiKTeplIeH — 3de-
MepiiepaeH Typajibl. KekTeMHIH COHbIHIA OapIIbIK
eciMIIKTEp Kypall KeTejll, TeK Kyprakka OeriMer-
reH OyTaKTap, alllbl )KyCaH >KoHe Ty3 Oaibl Kajabl..
CoIpapusi OWINATBIHBIH OOMBIHIA aXKpbl, KaMbIC
JKOHE OyTanbl TOraiiap xui ke3ueceli. O3¢HHIH
aJKaNTapbl MEH apajgapia TikeHai Oyranap (Ouik-
Tiri 2-3 M) *oHe KapThiaail Oyramap (OWikTiri 5
M JIeiiH), coHpaii-ak 3-7 M OHWiKTIKTeri (TOFaii)
aramrap kesnecemi. UlanFbrHABI ©CIMAIKTEPIiH
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ayMmakTapblHaa, Kehoip kepiepae 4 M OWIKTIKTe
kambIic oceni. [llenni eciMuikTep apacklHIa IIOTI-
Tep ae ke3zmeceni (Tyie Tirici — skanrtak). Hlemne
IIONTECIH CHUPEKTEy Oceli, ollap KOKTeMje FaHa
Kerayibl OOJIBIN KaKChl ©Ce/i, MayChiM OachIHIa
6T KYiIl KeTe/Ti.

TeOemrikti Kymapl —aymaHiapia TOIBIPAK
JKaAMBUIFBICHI ©T€ KyKa. Kymma eceTiH eciMikrep
TE3 JKOUBLIAEI.

bailkoHbIp Kanachl >KOHE Fapbllll AMIaFbIHBIH
Oipkarap TYpPFbIH JXKOHE OHEPKACINTIK ajlaHaaphbl
JKacaHAbl TYPHE >KaKChl OUICKECHIEHTeH — LIel-
TeciH a3 OoJyicama, aramTap Kell OTHIPBIFBI3BIIFAH.
BalikoHBIp Fapbllll alIaFbIHBIH OHTYCTIK 06ei-
Il COJNITYCTIK-IIBIFBICKA Kapall KeTepiHKi 00JaThIH
Chipiapus a3bIFbIHIIA OPHATIACKAH, OJ JKepJe Ki-
HIITipiM Te0eep MEH IIYHKBIPIIAP Ke3/IeCe .

3eprrey daicrepi.

Kaprorpadusisik gepexrep 0a3achlHBIH HETi3i
peringe 1:200 000 macmrabTarbl TOHOTpaQUSIBIK
KapTajap mnaiinananapl. Tomorpadusanblk 0OazaHbl
KYpacThIpy YIIiH JaibIHABIK )KYMBICTAp JKYPri3ijii:
3epTTey ayMarbIHbIH HOMEKJIATYPachl aHBIKTAJJIbI,
kaxerri kapraiap ArcCatalog  ¢opmarbiHan
ArcMap dopmaTbiHa aybICTBIPLIIBL.
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JKymbic ObIpbICBIHAA KapTOrpaHsIbIK Oa3aHbl
TOJIBIKTBIPHIT, KeHiH TAJAay YIIiH apaKalIbIKTHIKTaH
3epeliey MaJIIMETTepi aca MaHbI3/bl POJI aTKApaJIbl.
Herisri marepuan — KeHICTIKTIK pykcarTamacsl 30
METpIiK 6 CHEKTpJi AMarma3oHAaFsl MOIIMETTEp/i
any ymiH Landsat cepirinig (TM xone ETM +
OeiiHeney jxyienepi) cyperrepi kykremnai. bapibix
Marepuanmap reorpadusIbIK OalmaHmbl  JKOHE
anektporasl Typae Oonabl (GeoTIFF dopmartsr).
CyperTep/iiH KeHIiCTIKTIK KaMTybl 185x185 kM xo-
e 1: 200 000 xoHe omaH YJIKEH MacIITaOTarbl
TaKbIPBINTHIK ~KapTara KOWBUIATBIH —TajarTapra
ColKeC KeJeTiH KeHICTIKTIKTIK pyKcaTTamara He.

TexXHOreHIIK JKYKTeMeJl HbICaHIap/bl JKOHE
oJlapAbIH TAOUFH OpTara ocep €Ty CalapblH 3epTTeY
YIIiH TomorpadusulblK HETi30eH >KOHE OJapIblH
ANJIbIH aja HOTIKEJIEepIMEH Oipre TajjaHybl Ky-
MBICTBIH YKOFapbl TUIMJIUTITIH KOPCETTI.

Cyperrepuin  aBromartel  typae  ENVI
4.8 OarmapiamacbiHaa —eHjaeal. barmapiama
HBICAHJIAP/BIH CIIEKTPIII KACHETTEPiHE KOHE KIKTEY
JKacayblHa HETI3JIENITeH CYpeTTepAiH oHIey (yHK-
nusiiapeia manananaasl. AK3 gepexrepin KairaH
KapTorpadusubIK AepeKkTep 0a3acbIMEH CaIBICTHIPY

JKOHE  OJlapabl
OPBIHIAJITBL.

Oipre Ttammay ArcGIS 10.2-me

3epTTeEy HITHIKEJIEPi MeH TAJIKbLIAY

AJlaMHBIH eMipre JereH OapiiblK YMTBUIBICHI
OHBIH NIAPYaIIbUIBIK KoHEe 0acka J1a, COHBIH IiIIiH-
JIe 9CKEPH iC-9peKeTTEPiHiH 3apAa0dbl CHAKTHI OHBIH
TIPIILUTIK €Ty OPTachIHBIH OY3bUTY KayIiHe OKeJIi.

Baiikonsip Fapsii anans Kazakcran aymarbinaa
opHamackad. OHbIH aymanel 6717  mapmisl
makeipbiM. Fapeiin anmansiH 2050 KbUIFa JICHiH
Peceii MeMIIekeTi )kalFa alrFaH )KoHE Ka3ip 3bIMbIPaH-
TachIMaJIayIIbUIapIbl YIIBIPY >KOHE aNJIbIH aja
JaibIHIAy YIIH apHainFaH 14 ymelpy KYpbUIBICHI,
34 TeXHUKaNbIK KeIIeHi, ra3 CTaHIUsIapbl MEH
KYHeTepAl emiey KemeHaepiMeH 9 yIpIpy KemeH-
nepi 6ap. Fapeim anansinan 2018 sxbutsiH OackiHa
neitin 1811 3pmvMbIpan yurslpsuisl. 20 Kbl immiHae
BaiiKoHBIp JKBUT CaiibIH 3BIMBIPAH YIIBIPY OOHBIHIIIA
Oipinmi opsiaaa Typ (1957, 1965, 1968, 1994, 1999-
2002 sxane 2004-2015 sxpuiaap, acipece 2015 sxbpubl
1 xpimaa 18 36IMBIpaH-TACKIMAITIAYTITEI VITBIPBUTFAH
OonateiH) (Dkosornyeckas 0e30nacHOCTb.. . https://
kazcosmos.gov.kz) (2, 3-cypertep).

2-cypet — FapbInn ajaHbIHBIH 36IMBIPAH YIIBIPATHIH KEMICH epi
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CoHFBI JKBUIIApPBl KYPri3iIreH KONTEereH Fhbl-
JTBIMH  3epTTeynep OOWBIHINA 3BIMBIPAH OPEKETi-
HIH KOpLIaFraH OpTara THTI3EeTIH oCcepiH Jdiene-
mi (Anymkus, Kosmos, Ilerpos, 2000; Afikemies,
Kimrorramkos, 2000; [Tpo6raemabie Bonpock!. . ., 2000;
Makeena, Kanaes, Kanaesa, 2002; Myca, 2007).

3bIMBIpaH-FapbIll TEXHOJOTUSICHIH MaianaHy,
ChIHAK 0a3acChIHBIH KOHABIPFBUIAPBIHAA, YIIBIPY
KEIICH/ICPIH/C JOHE 3BIMBIPAH TEXHOJIOTHUSCHIH
TachIMalay Ke3iHAe, COHMAai-aKk 3bIMBIpAH-Ta-
CBHIFBIIITAPABIH  CAaTBUIAPBIHBIH ~KYJIaybl ayJaH-
JlapbIH/a OJIApJbIH OTBHIHBIHBIH TOTUTyl JKOHE
IIBIFAPBUTY JKaFdaibIHIa JkKep OeTiHe, ©CIMIIKTep
MEH Tipi aF3ajiapra ocep eTe/i.

OJieOueT Ke3[epiH Taljay KOHE IKAIIbLIAY,
COHJIali-aK OCHl aiiMaKkTa OYpPBIHFBI KYPTi3lUIreH
seprreynep (Kymmmona, TypranOex, 2002) neri-
3iHAE 3BIMBIDAH MEH Fapbllll TEXHOJOTHSCHIHBIH
KOpIIaFaH oOpTara HETI3ri ocep eTeTiH Keneci
(daxropmap:

— 3BIMBIPaH KO3FAITKBIIITAPBIHBIH KYMBICHI;

— 3BIMBIpaH-TaCHIMAJIAYIIBIHBIH aTMocdepa-
JIaFbl YITYBI;

Mocanovkpii xoMnAexc opluTansHoro
KopabnAa KoMnnexca "Sueprin-bypan”

(a3ponpom 'Dﬁmeﬁnuﬁﬁ

e

TOXHWYBCKHI KOMNNEKE
CTapTossii KOMANEKS PH "3Heprus”

PH "MpoToH”

YHUBEPCANLHLIA KOMNNEKS
cTeHHa-cTapT “Sreprua-Bypan”

A

=7\ MoHTaxno-3anpasoHLi

— 3BIMBIPaH KYPBUTBICHIHBIH O6ITiHY1;

—  3bIMBIPaH-TACHIMAJJIAYIIBIHBIH  OOIIKTEpi
KYJIAUTBIH aygaHgapbl OOMBIHINA JKEp yyacKelepiH
naijalanyaaH LbIFapy;

— TONBIPAKKA 3BIMBIPAH OTBIHHBIH YJIbI KOM-
MOHEHTTEPIHIH TOrilyi KoHe OJapAbIH OyIaHybl,

— B3BIMBIpAH JKaHapMaWbl KOMIIOHCHTTEPIiHIH
JKapbUTYbl MECH JKaHYHI,

— amnarThl OHIMHIH JKOHE OHBIH OeKTepiHiH
KyJaybl;

AJNIBIH-aTy OlepalusiapblHAa OTHIH JKei-
Jepi aXbIpaThUIFaH Ke3/1€ APCHAKIbl IIbIFapbIH-
IbUTAp MEH 3BIMBIpaH OTBIHBI Kypamaac Oerik-
TEpiHiH Teriayi OpbBIH amybl MYMKiH. TereHIe
JKaFIaliibl TOKTaTy, aybICTBIPY HeMece KeliHre
KaJpIpy Ke3iHJe OTHIH jkepre Toriiemni. by kesme
atMocdepara Oy aTkpuian, arMocdepa JiacTaHabl
’KOHE TOIBIPAKKA OTHIH TOTLTIN OJJa JacTaHaIbl.
bip 3pIMBIpaH YIIBIpbUTY Ke3iHOAe aTtMocdepara
OyZIblH aTKblIaybl MEH TOIBIPAKKA OTBHIHHBIH TO-
rimynepi 3eprreynep OoiibHma Oexitinren 100 xr
MOJIIEPACH aclaiapl JAETeH MOJIMETTep Oepei.
(®unun, 1991:10-33).

KO CMOIIEP OV

. i A NANRKO R P
~ CTapTOBbiiA KOMNNEKS

~3Heprus-Bypan”

CrapTossil KOMINEKC

PH "Cowa”

KOPMYC KOMNIeKca

~Brepris-BypaH- TeXHUYECKIA KOMNNEKC
L p H rUsR-

PH "Cowea™

M3MEpUTEN bHbIA

_7TC:TEDTOBHH KOMMAEK! COMATBIE

PH “Coioa™

TexHUHECKWIA KOMNNEKS
PH “Mporou™

KHCAOPOAMO-a30THBIA

3asog

Craprosbifl KOMNNEKS
PH "3guur”

©Poccuiicroe KOCMHICEKOE AICHTCTRO

3-cypet — balikoHBIp FapbIll aJlaHbIHBIH CXEMAaChl

3bIMBIpaH-TaChIMAIAAYIIBIIAFbl  KOJIIaHbLIA-
THIH JKaHapMall KOMITOHEHTTepre coikec O6llik-
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TEpiHiH KyJiay JXepiepiHAe >KapbulbicTap Hemece
KONTEereH >KepJiepliH 3HUSHABl YyJbl 3aTTapMeH
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JACTaHybl MYMKiH. 3bIMBIPAH-TaCBIFBIILITAPIBIH
COHFBI CaThUIAPhIHA KEJIETiH 0OJICaK, OJlap KaeT-
Ti JKYKTEpAl WIBIFapbIl OJaH OeJIIHIeHHEH KeWiH
HIbIFapy opOMTAaCBhIHAA Y3aK YaKbIT TYpabl, COAaH
KeiiH aTMOC(epaHbIH TeXey 9CepiMEeH OHBIH ThI-
FBI3 KabaTTapelHa Kipeni, OY3bUIBIN, iHIiHapa
eprenin, XKep Oerine sxeremi. Kymay aiimarbl-
HBIH YaKbITBI MEH TreorpadusiIblKk KOOPIHMHATHIH
aNJbpIH-aJIa aHBIKTay MYMKIH eMec. 3bIMBIpaH-
TacChIMAJIIAyIIBIHBIH CKiHIII CATBICHIHBIH KYJIaybl

ce3iTiHeTiH celicMOaKKycTUKaIbIK 3¢ dekrici 6ap
ayaJia JKapbUIBICTAPBIMEH KOca XKYpeli, OJap IbIH
Heri3rici OYJI — COKKBI TOJIKBIHAD YKOHE OJIap/aH
naiijia 60JIaThIH Kep KaOaThIHBIH KOFapFhI OOTITiH-
IIeTi ayeITKyNap. AJI aybITKyJIap cajlapblHaH JKep
Oenepi e3repesi KoHE aHTPOIOTEHJIK (opmaiap
KaJIbIlITacaibl: TOMBIPAK ajiMacybl, OemepaiH Te-
MeHIeyl, Cy(pQo3usiabl  KYAbIKTap, IIeryJsiep,
CBhI3aKTTap, NIYHKBIPJIAp koHE T.0. maiyja OoJysl
(4-cyper).

4-cyper — Fappiin ananbl ayMarblHAaFsl OSAESPAiH TYPJIi aHTPOIIOTSHIIK (hopMaapsl

Bacrankb! HyKTe/1eH 3bIMbIpaH-TaChIMaJ Ay IIbI-
HBI €KicaThUIbl YIIBIPY Ke31HJe, JKEPriliKTi xKepae
800 kM JIeliHTi apaKalIbIKTBIKTa )KOHE YIICATHLIBI
yireipy ke3igge 2500 kM JeiiHri TombIpak-eciMm-
Jik kabaTel Oy3bUIanbl JkoHe aynaaHbl 1500-500
KB.KM 3BIMBIPaH KaJIJBIKTApbhl KYJIANTHIH aiiMaKTa
YJIKeH AakTap Taiima Oonajpl, FapbIITHIK CypeT-
Te oJlap HYKTe peTiHjae Kepinemi (DKomorumyeckue
npodnemsl u pucku, 2000).

Pecmu GastHmamanap OOWBIHINA, 3BIMBIPAH OTHI-
Hbl KOMITOHCHTTEPIMEHEH TOIBIPAK HOPMATHB-
Ti  KOPCETKIIITeH JKOFapbl, TeK 3bIMBIPaH-
TachIMaJIIAyIIBIHEIH  OipiHIT JeHTeHl KYIAHTBHIH
xKeprepae Oalkamazbl KOHE OHBIH JIACTaHYBI TEK
LIEKTeYJIi TypAe AeNiHreH, Oipak Oyl MamiMaeme
OCBI KYHTe JICHiH JIayJibl MOcese OOJIbIN CaHaabl.

CoHbIMeH, FapblIlll aTaHBIHIA 3bIMBIPAHIAP/IBIH
yimap amjiplHAa JalbIHIBIK Ke3eHiHAe KOopIllaraH
opTara KeJjiecl »KarbIMChI3 (hakTopiap acep eTeni:

3BIMBIpAH/IAPbl TAaChIMAIAAy Ke3iHjAe 3bIMBIPaH
JKaHapMall KOMIIOHEHTEpiHIH TOMBIPAaKKa Terinyi,
3pIMBIPaH JKaHapMall KOMITOHEHTEpiHIiH XXep Oe-
TiHE Teriayi, arMocdepara IPEHAa) /bl IIbIFAPbIH-
JIbLIAPBI, TONTHIPFBINT OalIaHBICTAPABl AXKBIPATY
Ke3IHJIeT1 TeriTynep, TOMBIPAKThIH MEXaHWUKaJIbIK
JaCTaHYHBI.

3BIMBIpaH-TACHIMAJIIAYIIILIHBIH TOJIBIK KYMBICHI
asKTAIFAHHHAH JKOHE TEXHUKAIBIK KaJJIBIKTAP/IbI
JKUHAaFaHHaH KeHiH, erep 3bIMBIPDAH OTBIHBIH/IA
3HSIH/IBI KOMITIOHEHTTEPI KOJJIaHblIMaca, aiMaKkTap
9KOHOMHUKAJIBIK MYJUIeIep/ie MaiianaHbuTybl MyM-
KiH. OliTiece, Oy aiiMakTap KONTEreH >KbUiaap
Ooiibl xaObIK Oomybl Kepek. Mpicanbl, «IIpotom»
3BIMBIPAHBIH/IA KOJIZIAHBIIATHIH TENTUIIMEH JKep Oe-
TiH JIaCTaFaHHAH KeHiH, OHbIH KaiabikTapsl 80-100
Kbl1 Ooiibl cakrananpl (bareipOexoBa, 3moOuHa,
Wsanosa, Tacubexos, Kenecos, JIro, Alimocosa,
[TanaxmeToBa, Hapysiz6aes, 2003).
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FruteiMu omebuerTepne yibl OTBIHIA YIIATHIH
3BIMBIpAHIAPAbIH KOpIIaraH OpTara »OHE COJ
aliMaKTap/ia TYpaThlH ajaMJIap/IblH JCHCAYJIbIFbIHA
3USIHIIBI €KeHI Typasibl KeNTEereH MoyiMerTep Oap
(Hdockamues, bakpiTOekoB, XKakumies, 2003).

3bIMbIpaH  KyJIall TYCKeH  Ke3l¢  OThIH
KaJIBIKTapbl OipiHII JKOHE eKiHINI CaThUIAPBIHBIH
TPaeKTOPHUSCH OOWBIHIIA JKep OETiHe TYCeTiH
yIIbl TYTiHAI KaJbIITACTHIPHIN, ayajna Tapajiajbl.
CoHbIMEH, 3BIMBIpAH JKaHApMAWBIHBIH OapIbIK
KOMIIOHGHTTEPIMEH  3bIMBIPaH VI TpPaccachl
OOWBIMEH KOpIlIaFaH opTa OIpTiHJAEH JIacTaHAJbI.
YJKeH ayMakTapiblH JlacTaHybl opOip JkaHa 3bI-

Lol o CRa
A 1

MBIpaH YIIybIMeHeH yiFasasl. CoHBIMEH Kartap,
JIaCTaHy/IaH 3ap/all IIeKKeH ayaaHaapia e sKoHe
LIOJICHTTI JKOXKYHeIepiHiH OHOOHIMIIIITiHIH oTe
TOMEH, COHJIBIKTAH OJIAP/IbIH ©31HIH KaJIbIHA Kelyi
KaOBbLIETI JIe TOMEH 00Iabl.

1990 xpurrel Landsat — 4 xome 2015 Kbui-
rol Landsat — 8 FapwIITBHIK CypeTTepi Heri3iHze
013 BaiikoHBIp Fapbllll aJaHbIHBIH JKep OeIepiHiH
JUHAMHKA KapTalapblH KYpacThIPABIK (5, 6-cypeT-
tep). Kapranapsr Tannay xe3iHze 36IMbIpaH-FaphITI
KEIICHHIH KbI3METI 9CepiHEeH 25 JKbLJI 1LITH/IE FAPBILLI
QNaHBIHBIH ayMaFbl aWTapibIKTall e3repicrepre
VITIBIpAIBI:

| BailkonbIp rapeim ananwusm Jemupaenren kaprace (

(Landsat 4/1990 xuia/ kanaa 7-5-3)
Macurra6 1:200 000 J

L

q ta‘

Waprim Geariaep

I Copnap ToNLpaKTL: TagpNap
Bcagini eTe Cupextenren Taxwp xepnep BaTNaKTH COpRap
Nacrasan wepnep I Foovw onerrein rewennep:
Il ~vororean racanaap E Enoemen

- O30H MEHBIMAAM BUMAIK KMV LICH

w—— Ipl MarMCTDANY

Teuip won

— Tacmon

e masen Cy HwCANRADN

wrwon s wrave s

5-cypet — Fapbiiin anaHbIHBIH aHTPOMIOTCHIIK-TEXHOTCHI1 Oy3bLTFaH yuackesnepi, 1990 x.

1) aynmaHHBIH OHTYCTiK-OaThICBIHAA, OaThIC
J)KOHE OHTYCTIK-IIBIFBIC  OOITiHIE COpJIaIblH
ayMarbl YAIkenai (KpI3FbUIT TycTi) — 500 mapuist
KM;

2) KarThl JacTaHFaH ayMaKTapAbIH AayJaHbI
yIIFaiiFal (Koo capbl TycTi) — 230 mapIibl KM;

3) TOMBIPAKTHI AaIIBIK ayMaKTapiblH ayJaHbl
yirraifrad (Takpipiap)- 1500 mapmsr ku;

4) Celpmapusi ©3€HIHIH apHAachl TOMCHJIE/I

ISSN 1563-0234

(xaiipMa eciMaikTepi kebeiini) — 70 M-ngen 80 m
JeHin;

5) aHTpOMOTreHIIK
OCTI.

Ocpinaiima, ballkKOHBIP 3BIMBIpAH-FAPBIINI Ke-
IeH] JaHAMAPTTHIK KeIICHTe KaTThl 9Cep €TTi, O
03 caliapbeIHaH xep OelepiHiH enayip e3repinyine
COKTBIPBIN, COJAaH KaJllbl aWMAaKThIH KOpIIaraH
OPTaCHIHBIH AKOJIOTUSUIBIK HalllapiiayblHa OKEIIi.

HbICAHAAPJAbIH  ayJdaHbl
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wat wor e
1 1

< b P rapeim a Acmndpacnren Kaprachl
(Landsat 4/2015 b1/ kanaa 7-5-3)
Macurra6 1:200 000

N

BN
Waprre Gearizep

(4 C wepnep TonsipaKTs: Tarspnap
BN copnap BaTNAKTY COpRap
& s Ocimgin o1e cupextentes Taxp xepnep [l Fapuw anansium xewennept

“ 4 ] I e nacranran xepnep B Crw-vecew

- e \\ I ~rponorensin wicanaap —— Ipi marucTpans
k - i <) B s vareinnans eciums xansinrsics: = Tewip xon
~ e | 384 HIHE CY HOICAHIADS —— Tacxon

6-cypet — FapbImn anaHbIHBIH aHTPOIIOTeHAI-TeXHOTeH 1 Oy3bUTFaH yuyackenepi, 2015 x.
KopbIThIHABI 3) xanbIKapanblK JIEHreiie 3BbIMBIPAH-TACKI-

ConbpiMeH, baliKoHbpIp KelleHiHiH Maceneci
FapBIT aWJIaFBIHBIH JKYMBICHT 2050 KbITFa mMeiin
CO3BUIATBIHIBIFBIH €CKEepPE OTBIPHIN, OYTiHT1 KYH-
re AediH eH MaHBI3Ibl Macene OOoJbI Kayia Oepei.
CoHIBIKTaH FAPBIILITHI UTEPY AAMYbIHbIH JKaFbIMChI3
calIapbIH JKOI0 HeMece TaOuFaTKa 3UsH KeNTipyai
KeM JIeTeHJIe a3aliTy YIIiH KeJeci MYMKIiHTIKTep/Ii
naiiajiany Kaxer:

1) SKOJOTHSUIBIK JlaMyJibl OaFalaThiH >KOHE
KOpLIaraH OpTaFra 9Cep eTETiH 3bIMBIPaH-FapbILl
KENICHIHEe TOH (haKTOPIAPAbIH FHUIBIMHU-IOJICIICH-
I'eH 9J[ICTeMECiH IalbIH/IAY;

2) aHTPONOTEHIIK JKOHE TEXHOTeHIIK ©3-
repicTepZi yakThUIBl aHBIKTAY JKOHE OCBHI ©3-
repicrepaiy Ke3nepiH Taly YUIIH TaOMFH OpTaHBI
KOpFay MOHHUTOPHHTICI XKYpri3y;

MaJJIayIbia JKaHapMai peTiH/e yJIbl KOMIIOHEHT-
Tep.i naiiiajJanyFa TIBIM caiy.

3BIMBIpaH-FAPBIMITHIK XKYHeIep/al nanianany
JKOHE KYPacThIpy MOcCeJeci, TeK COJ 3bIMBbIpaH
JKACAaNThIH MEMIIKETTEPJIH FaHa apThIKIIbLIbI-
FBI 0OOJIMay Kepek, OJ FalaMmablK Macmradra
KapacTBIPBUTYBl KaxkeT, ce0ebi, omap Xepnix
0apiblK KOHTHHEHTTEpP ayMarblHBIH Kayilcis-
JiriHe KaThICTBl. byd MoceleHi KenTereH
seprreynep noneneneiini (Atkin, 1974; Atkin
1981; Malone, 1970; Burns, Lawler, 1963;
Bailey, Medwick ,1966; Bremner, 1954;
Diamond, Thomas, 1962; Pinkerton, Layer,
Diamond, Thomas, 1963; Newsome, Collins,
1988; Wright, 1987; Preece, Forrovv, Ghatineh,
1992; Kester, Danielson, 1984; Qi, Zhu,
1992).
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ANALYSIS OF LAND DEGRADATION AND VEGETATION IN THE
ZHEZKAZGAN COPPER ORE REGION ACCORDING TO THE
SATELLITE IMAGES LANDSAT

This article encompasses the vital role of Remote Sensing and Geographic Information System in assess-
ing the change of vegetation cover in Dzhezkazgan, Central Kazakhstan. The study site is well-known for
copper mining operations which serves as one of the major source of livelihood among residents situated in
the area. However, this manifestation implies with land degradation which is detrimental to vegetation. This
research aims to assess quantitatively the ability of Normalized Difference Vegetation Index (NDVI) to extract
meaningful vegetation abundance information by acquiring satellite images (i.e. Landsat Thematic Mapper
™ Enhanced Thematic Mapper Plus (ETM +), and Operational Land Imager (OLI)). The NDVI for land cover
changes in a copper mining area were analyzed for the five different years — 1976, 1986, 1996, 2006 and
2015. The LANDSAT MSS imagery for 1976 and Landsat Surface Reflectance imagery for the years 1986
and 2015 were used for the study. NDVI differencing is used to come up with land/vegetation cover change
detection analysis. The results showed a significant decrease in vegetation due to an increase in the area of
mining areas. This study will greatly assist the local executive body, as well as mining organizations, in taking
appropriate measures to ensure sustainable development of the region and the environment.

Key words: Vegetation cover change, time series analysis, NDVI, Landsat, copper mining area.
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«JKe3KasFaH» MbIC KEH OPHbIHAAFbI XKEPAiH, )KdHE 6CIMAIK )KaMbIAFbICbI AerpeAalMsiCbIH
LANDSAT rapbiluTbik, cypeTTepi 60/bIHLLA TaAAQY

bya Makara >KeskasraH, OpTaablk, KasakcTaHHbIH xep 6eaepi MeH OCIMAIK >KaMbIAFbICbIHbIH, ©3-
repyiH 6ararayaa KalbIKTbIKTaH 30HATAY MeH reorpadmsAbIK, aknapaTTbiK, kyieHiH (TAXK) maHbI3-
Abl POAIH KaMTUABL. 3epTTey anmarbl MbIC KEH OPbIHAAPbIHbIH XXYMbICbIMEH >KaKCbl TaHbIAFAH >XKoHe
OYyA aMMakTarbl TYPFbIHAAPAbIH, ©MIp CYPYiHiH Herisri ke3i 60AbIN TabblAaAbl. AereHmeH, GyA Kepi-
HIiC ©CIMAIKTEpre 31siH KEeATIPETIH JKEPAIH AerpasaumacbiH GiAAIpeAl. 3epTTey MakcaTbl XXEPAIH CryT-
HUKTIK GerHEeAepiH aAy apKblAbl ©CIMAIKTED CaHbIHbIH MaHbI3AbIAbIFbI TYPaAbl aKMapaTThbl (MblCaAbl,
Landsat Thematic Mapper ™, Enhanced Tematic Mapper Plus (ETM +) >aHe Operational Land Imager
(OLI)) any ywin HopmanaarraH Aiibipmauibiablk, Ocimaiktep MHaekcinib (NDVI) kabiAeTiH aHbikTayFa
GarblTTaAFaH. MbIC BHAIPY aiMarblHAAFbI Xep KabaTbiHbiH e3repyiHe apHaaraH NDVI 6ec Typai ke-
3eHae — 1976, 1986, 1996, 2006 >xoHe 2015 Xbiapapra 3epTTeAiHAl. 3epTTeyre 1976 >biabl LAND-
SAT MSS yariaepi >xeHe 1986 >xoHe 2015 >kbianpaapra apHaAraH Landsat Surface Reflectance cypetrepi
naaanaHbiaabl. NDVI-aeri aiblpMallbIAbIKTAp AQHALLIAQTHIK, / ©CIMAIK >KaMbIAFbICBIHBIH, ©3repicTepiH
aHbIKTayFa TaAAQy >Kacay VLUiH KOAAQHbIAAQAbI. HaTuxxeAep Tay-KeH yYaCKeAepiHiH ayAaHblH YAFAATY
ecebiHEH OCIMAIKTEPAIH alTapAbiKTail TOMEHAEYIH KepceTTi. bya 3epTTey >kepriAikTi atkapyuibl
OpraHfa, COHAAM-aK, Tay-KeH eHEepKacibi yMbIMAapblHA OHIPAIH >K8HEe KopluaraH opTaHbl TYPaKTbl
AAMbITYAbI KAMTaMaChi3 €Ty YLLiH TUICTi WapaAapAbl KAaObIAAQYAQ YAKEH KOMEK KOPCETEAI.

Ty¥tiH ce3aep: 6CIMAIK >KaMbIAFbICbIHbIH ©3repyi, yakbITTbl cepusiAbl Taasay, NDVI, Landsat, MbIC KeH OpHbl.
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AHaAu3 Aerpapaumu 3eMeAb M pacTUTEAbHOCTH B JKe3Ka3raHCKOM MeAHOPYAHOM paioHe
Mo AQHHbIM KOCMH4YeCKMX CHUMKOB LANDSAT

CraTbst OXBaTbIBAET >KM3HEHHO BaXKHYIO POAb CUCTEMbI AUCTAHLIMOHHOTO 30HAMPOBAHMS U reorpacu-
Yyeckor MH(OPMaLMM B OLIEHKE M3MEeHEeHWs pacTUTeAbHOro nokpoBa B XKeskasraHe, LleHTpaabHOM
KasaxcraHe. YuacTok MCCAEAOBAHUS XOPOLLO M3BECTEH AAS OMepaLmii No A0ObIYE MEAM, KOTOPbINA CAY>KUT
OAHUM M3 OCHOBHbIX MCTOUHMKOB CPEACTB K CYLLECTBOBAHMIO CPEAM XKMUTEAEl, PACMOAOXEHHBIX B 3TOM
paroHe. ITO MCCAEAOBAHME HALEAEHO Ha KOAMYECTBEHHYIO OLEHKY CrnocobHoCTM HopmaAn3oBaHHOMO
PasHocTtHoro MHaekca PactuteabHocti (NDVI) n3saekaTb 3HaUMMYO MHDOPMaLMIO O YMCAEHHOCTM PacTu-
TEABHOCTU MyTEM MPUOOPETEHNS CMTYTHUKOBbIX M306paskeHni (T. e. Landsat Thematic Mapper ™, Enhanced
Thematic Mapper Plus (ETM +) 1 Operational Land Imager (OLI)). NDVI aast M3MeHeHMs 3eMEAbHOO MOK-
poBa B parioHe A0ObIUM MeAM ObIA MPOAHAAM3MPOBAH B TEUYEHMEe MSTM pasHbix AeT — 1976, 1986, 1996,
2006 1 2015 rr. O6pasubl LANDSAT MSS aast 1976 roaa 1 nsobpaskenus Landsat Surface Reflectance 3a
1986 11 2015 roabl ObIAM UCMIOAb30BaHbI AAS aHAAM3A AMHAMMKW CBOMCTB PACTUTEABHOIO MoKpoBa. Pasam-
ymst B NDVI MCMOAb3YIOTCS AASL OTIPEAEAEHMSI aHaAM3a OOHAPY>KEeHUs M3MEHeHWIn AaHAwadTa / pactu-
TEAbHOro MOKpoBa. Pe3yAbTaThl Mokas3aAn 3HAUMTEAbHOE YMeHbLUEHWE PAaCTUTEABHOCTHM 3a CYET yBeAnye-
HUS! MAOLLIAAM TOPHOAOObIBAIOLLMX PAOHOB. AAQHHOE MCCAEAOBAHME OKAXKET GOAbLLIYIO MOMOLLb MECTHOMY
MCMOAHUTEABHOMY OpraHy, a Takke rOpHbIM OPraHM3aLMaM AAS MIPUHSTUS HAAAEXKALLIMX MEPOTPUSTUIA B
LieAsix obecreyeHusl yCTOMUMBOrO Pa3BUTHS PEMMOHA U OKPY>KAIOLLIEN CPEADI.

KAtoueBblie cAOBa: M3MeHeHMe paCTUTEAbHOI O MOKPOBA, aHaAM3 BpemeHHbIx psaos, NDVI, Landsat,
06AaCTb AOOBIUM MeAU.

Introduction explored deposits of copper. The main volumes of
balance reserves are concentrated in the Central
Study area Kazakhstan (Dzhezkazgan). Dzhezkazgan deposit

Copper production has a leading position in
the non-ferrous metallurgy in Kazakhstan. Its
proven reserves are estimated at 6% of the World
or 37 million tons. According to this index the
Kazakhstan occupies the 4th - position after Chile,
Indonesia and the United States. On the territory
of the Republic of Kazakhstan more than 90

is located in the southwestern part of Central
Kazakhstan (Figure 1) and consists of an open
pit mine (North), six underground mines (Jomart,
Stepnoy, Annensky, and East, South and West),
two copper concentrators and one small zinc-lead
concentrator, a smelter, a refinery and a wire rod
plant.

Figure 1 — Location of Dzhezkazgan copper mining area, Central Kazakhstan
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Operation of mining companies in Dzhezkazgan
copper mining causes intensive groundwater
depletion under the influence of the powerful mine
drainage effect. This, in turn, affects depletion
of vegetation species composition, deterioration
of soil cover, leads to increased wind and water
erosion. Changes in environment components
are directly manifested by direct deterioration of
terrain and activation of natural and anthropogenic
processes, including development of gravitational
and erosional processes on slopes of quarries and
various dumps. Furthermore, indirect impact is also
observed of mining on the nature and intensity of
the terrain-forming processes through changes in
structural components of geosystems (through air
pollution, pollution and increasing aggressiveness

of surface, ground and underground water, changing
soil structure and transformation of the species
composition of vegetation). Since the territory of
Dzhezkazgan located in the area of surface water
deficit, the drinking and household needs are satisfied
primarily by groundwater. As a result, begin to
dominate the fast descent of significant parts of the
upper part of the lithosphere due to the gravitational
compression fracture systems and then in terrestrial
masses (Baymyrzayev, 2000). These phenomena are
frequent in Dzhezkazgan copper mining area (see
Figure 2). They are especially dangerous for the
communities located near or above the underground
mining workings.

To understand the causal effect of disturbance on
flora, a time series on land cover change is needed.

Figure 2 — Anthropogenically disturbance of terrestrial surface in the native fields of Dzhezkazgan copper mining area

Recent studies have shown that biodiversity
of terrestrial ecosystem is expected to be mainly
affected by land use changes within the next 100
years (Sala et al., 2000).The change in land cover
as a result of anthropogenic activities has played
a major role in global environmental change and
hence has become a hot spot for researchers (Liu et
al., 2002). It is the process of identifying variations
in an object or phenomenon by observing it at
different times (Singh, 1989). The detailed process
involves superimposing maps of more than one
time period over each other to find the change
(Jessica et al., 2001). Remote sensing technology
in tandem with a variety of GIS applications can
be an effective tool for monitoring mine activities
(Lamb, 2000). The Normalized Difference
Vegetation Index (NDVI) was developed in the
late 1960s and has proven to be a useful indicator
for measuring photosynthetic activity in vegetation
(Vicente et al, 2004). The NDVI is one of the most
important and commonly used vegetation indexes,
defined as equation NDVI = (NIR — RED) / (NIR

ISSN 1563-0234

+ RED), where RED is the reflectance in the red
channel and NIR is the reflectance in the near-
infrared channel. The RED and NIR band contains
more than 90% of vegetation information (Baret et
al, 1989).

Materials and methodology of researches

The process of utilizing Landsat data for to
investigate the environment and land cover change
of Dzhezkazgan copper mining area followed
a multi-phase approach. Prior to beginning the
analysis, satellite images and GIS data pertaining
to the study area were obtained, and preprocessing
operations were completed. The first phase of
analysis consisted of identifying areas of change
using the supervised classification. The second
phase included the calculation of NDVI and creating
different images to identify areas of decreasing. The
methodologies adopted in the research to reach the
results are as shown in the Figure 3. These phases
are explained more thoroughly in the following
sections.
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Data acquisition and source

Prior to analysis, it was necessary to locate suitable
satellite imagery and other GIS data for the study area.
Five Landsat scenes were selected and downloaded
from the USGS Landsat archive. The images acquired
were captured in June, July, and August of 1976, 1986,

1996, 2006 and 2015 years (Table 1, Figure 4). Images
from summer period were chosen so that the area
could be studied while vegetation growth was at its
peak, maximizing differences between vegetated and
non-vegetated areas. The images selected were free of
cloud cover across the study area.

Literature
review

l Formulation of Research aim and Research objectives ‘

‘ Data collection ‘

‘ Image processing (AOI) ‘

‘ NDVI (Landsat time series) |

| 1976 NDVI map

t 1986 NDVI map \J

1996 NDVI map J

{ 2006 NDVI map J

\ 2015 NDVI map [

11

Zonal statistics ‘

J

J Results and Conclusions [

Figure 3 — Flowchart of the Research process

Table 1 — Acquired Landsat data characteristics

Ne Date acquired Landsat Scene Identifier Sensor type Resolution (m)
1 05.06.1976 LM21690271976157 Landsat 2 MSS 79

2 31.05.1986 LT51570271986152 Landsat 5 TM 30

3 30.07.1996 LT51570271996212 Landsat 5 TM 30

4 20.08.2006 LT51560272006232 Landsat 5 TM 30

5 04.08.2015 LC81570272015216 Landsat 8 OLI 30

Pre-processing

Because the spatial extent of the two Landsat
images is far greater than the study area and the aerial
photography available for geometric registration,
the images were first subset to a smaller area using
a bounding rectangle around the study area. Layer
Stacking is a method used to combine multiple

layers of data into a single dataset. This method
builds a multi-band file from georeferenced images
of similar pixel sizes, and projections, where each
band represents a time slice. The Layer Stacked
data were subset to include only the study region to
decrease file size and increase processing efficiency
in later analysis (Figure 5).
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Subset
——
Landsat 8 OLI Dataset
Path157, Row 027
Landsat 8 OLI Dataset
Subset at Dzhezkazgan coppermining
area
1976 1986 1996 2006 2015
Landsat 2 Landsat 5 Landsat 5 Landsat 5 Landsat 8
MSS ™ ™ ™ OLI

Natural
color

False
color

Coordinate System: WGS84 UTM zone 42N; Projection: Transverse Mercator

Figure 4 — Composite images of Dzhezkazgan copper mining area in 1976, 1986, 1996, 2006, and 2015
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Landsat 8 OLI Dataset
Path157, Row 027

Landsat 8 OLI Dataset
Subset at Dzhezkazgan coppermining
area

Figure 5 — Subsetting Landsat 8 OLI data product; example from August, 2015Dataset

All data products were processed using ERDAS
IMAGINE, ArcGIS, QGIS, a geospatial imagery
analysis software. Data extraction tools for this
study include Normalized Difference Vegetation
Index (NDVI) transformation.

Georeferencing the images

Data were obtained using the United States
Geological Survey (USGS) Global Visualization
Viewer (http://earthexplorer.usgs.gov/). All of the
images acquired had already been georeferenced by
the USGS, with a Standard Terrain Correction that
provides better geometric accuracy. The collected
data were projected on a Universal Transverse
Mercator (UTM) geographic coordinate system,
using the World Geodetic System (WGS) from
1984, zone 42N.

The software applies radiometric calibration
and atmospheric correction algorithms to Level-1
Landsat data products. What this means for users of
Landsat data, is that you can access data that has
been pre-processed to top-of-atmosphere (TOA)
reflectance, surface reflectance, or (in the case of
thermal bands) brightness temperature. The data
products also include masks for clouds, cloud
shadows, adjacent clouds, land, and water. Users
can also order several spectral index products for
their Landsat scenes.

Limitations

The Landsat Multispectral Scanner (MSS)
imagery of the 1976 year with four spectral
bands has a poor spatial resolution of 79 meters

in comparison to the Landsat TM and Landsat
OLI images of the years 1986, 1996, 2006, 2015
which have a spatial resolution 30 meters. Landsat
Thematic Mapper (TM) images consist of seven
spectral bands with a spatial resolution of 30 meters
for Bands 1 to 5 and 7. Spatial resolution for Band 6
(thermal infrared) is 120 meters, but is resampled to
30 meter pixels. Landsat 8 Operational Land Imager
(OLI) images consist of nine spectral bands with a
spatial resolution of 30 meters for Bands 1 to 7 and
9. Hence the accuracy of Landsat MSS image of the
1976 year is low in comparison to the other years.

Change Detection Methodologies

The objective of this methodology is to detect
all changes of land cover for multi-temporal images
using different filtering scenarios utilizing ERDAS
environment. For detecting, assessing, and mapping
the land cover changes of the study area during the
period from 1976 to 2015, the Landsat imagery
dataset was used. Change detection involves the use
of multi-temporal image data sets to discriminate
the changes between the dates of imaging. There are
many techniques adopted in this research, in order to
monitor the progress of vegetated regions and each
type of changes was quantified to zonal statistics
using ArcGIS techniques.

NDVI calculation and ndvi maps

NDVI or Normalized Differential Vegetation
Index was calculated for all the five images and
subsequent NDVI maps were created with NDVI
values ranging from -1 to +1. The NDVI calculations
for five different sensors are as shown in Table 2.
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The Normalized Difference Vegetation Index
is calculated as the difference between the red and
infrared bands divided by the sum of the red and
infrared bands. Landsat data, this is simply: Band 3
(Red) — Band 4 (IR) / Band 3 (Red) + Band 4 (IR).
The NDVI images for five different sensors are as
shown in Figure 6. Generally, healthy vegetation

Table 2 — NDVI Calculation

will absorb most of the visible light that falls on
it, and reflects a large portion of the near-infrared
light. Unhealthy or sparse vegetation reflects more
visible light and less near-infrared light. Bare soils
on the other hand reflect moderately in both the
red and infrared portion of the electromagnetic
spectrum.

Years Image type NDVI Function NDVI Range
1976 Landsat 2 MSS (Band3-Band2) / (Band3+Band2) -0.022-0.110
1986 Landsat 5 TM (Band4-Band3) / (Band4+Band3) 0.070-0.349
1996 Landsat 5 TM (Band4-Band3) / (Band4+Band3) 0.029-0.443
2006 Landsat 5 TM (Band4-Band3) / (Band4+Band3) 0.062-0.401
2015 Landsat 8 OLI (Band5-Band4) / (Band5+Band4) 0.041-0.507

The Normalized Difference Vegetation Index
is calculated as the difference between the red and
infrared bands divided by the sum of the red and
infrared bands. Landsat data, this is simply: Band 3
(Red) — Band 4 (IR) / Band 3 (Red) + Band 4 (IR).
The NDVI images for five different sensors are as
shown in Figure 6. Generally, healthy vegetation
will absorb most of the visible light that falls on
it, and reflects a large portion of the near-infrared
light. Unhealthy or sparse vegetation reflects more
visible light and less near-infrared light. Bare soils
on the other hand reflect moderately in both the
red and infrared portion of the electromagnetic
spectrum.

Calculations of NDVI for a given pixel always
result in a number that ranges from minus one
(-1) to plus one (+1); however, no green leaves
gives a value close to zero. A zero means no
vegetation and close to +1 (0.8 - 0.9) indicates
the highest possible density of green leaves. Very
low values of NDVI (0.1 and below) correspond
to barren areas of rock, sand or snow. Moderate
values represent shrub and grassland (0.2 to 0.3),
while high values indicate temperate and tropical
rainforests (0.6 to 0.8).

Results and discussion

This study was based on copper mining area in
Central Kazakhstan. This region provides nearly
half of the copper mined in the Kazakhstan and
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will likely see an increase in mining over the next
40 years. The government agencies responsible for
monitoring mining and reclamation in the region are
stressed by increased workloads from copper mining
and other mineral extraction activities. Utilizing
Landsat satellite images through the U.S.G.S.
archive makes it possible to monitor surface mining
and environment, and to characterize land cover
changes as a result of mining.

The purpose of this study was to investigate
and evaluate how remote sensing techniques can
be utilized as a tool for land cover change and
environment of copper mining area. In addition, this
study sought to characterize the effects of increased
copper production on the area.

Five Landsat images were acquired from
three anniversary dates for analysis. These
images were analyzed to detect disturbance
caused by mining, identify reclamation sites,
and to detect land cover change over the 40 years
horizon. Indicators were employed that could be
measured over time to monitor disturbance from
surface mining. Investigation the disturbance
of ground surface can help assess the risk of
adverse environmental effects from mining. The
results indicate that remote sensing is a useful
tool for monitoring disturbance from surface
mining activities, and for assessing the relative
vegetative health of reclamation sites, as well as
land cover changes.
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2015

Figure 6 — NDVI variation computed using Landsat image for five different years

NDVI Analysis

The NDVI maps of the study area produced
clear and complete footprints of each mine
within the area (Figures 7 to 11). Active mine
areas were strongly associated with low NDVI
values compared to the rest of the landscape.
Mining areas are clearly in evidence in the NDVI
images in Figures 26-30. In this figure, low NDVI
values correspond to the lighter tone and indicate
areas were vegetation has been disturbed or
removed. A comparison of the dates illustrates the
intensification in mining activities between 1976
and 2015, and a shift in mining locations as they
slowly progressed.

Areas with the highest NDVI values include
reclaimed, or revegetated areas, and riparian zones
near the tailings, settlements and streams in the
study area.

The southern, northern portion of the NDVI
images from 1976 and 1986 in Figures 26, 27
contains much higher NDVI values than the 1996
or 2006, 2015 images. This is presumably due to

differences in the precipitation patterns between
the five years. The summers of 1996, 2006 and
2015 seems to have been much drier than 1976
and 1986. Difference images generated by
subtracting the NDVI image from one year with
that of another year were very useful for this task.
New mining areas occur to the north and west of
existing mine sites. Reclaimed areas fall directly
behind the new mining sites, as reclamation tends
to follow mining activities closely. The trend
of mining extending to the north and west is
enhanced in this image, as many newly disturbed
areas appear in areas near the mines, signified
by decreases in NDVI value. This is further
proven by the presence of areas in the southern
and eastern portions of the mine areas that show
increases in NDVI values, signifying revegetation
or reclamation. These changes are very drastic as
the image shows large tracts of land that have been
disturbed. Large areas that were once undisturbed
by the relatively small amount of mining that
was occurring in the study area in 2015, are now
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dominated by extensive surface mines that are
several miles long in some places. Given the great
increase in copper production between dates, this
would be expected. Conversely, areas where mines
were located in 1996 are now greatly improved, as
most of these areas were likely reclaimed during
the 10-year period. A great amount of information
can be drawn from NDVI analysis and change
detection. Land cover mapping allows the analyst
to confirm these findings and to assess the effects
of increased mining on the landscape of the

study area. Overall, the pattern reveals expanded
disturbance in the study area and a trend of new
mining occurring to the west and the north of
existing mines.

Descriptive statistics were obtained to examine
NDVI change by-pixel for each benchmark period
in the AOI Table 4 provides a summary of statistics
for the Reference AOI, while Figures 31-34
provide a graphical visualization and a quantitative
representation of the interquartile range of NDVI,
respectively.

Table 4 — Summary NDVI Statistics of AOI in 1976, 1986, 1996, 2006 and 2015

Years NDVI min value NDVI max value NDVI mean value NDVI StdD
1976 -0,313 0,503 0,037 0,037
1986 -0,464 0,775 0.179 0,085
1996 -0,67 0,828 0,153 0,126
2006 -0,654 0,811 0,156 0,112
2015 -1,147 0,88 0,202 0,155

The exact dates and corresponding summary
statistics of the NDVI min, max, mean, StdD
averages of AOI during the growing season from
1976 to 2015 can be found in Table 4, Figures 12-15.

Analysis suggests that surface mining in AOI
was responsible for the decrease of vegetation
productivity from 1976 to 2015. The maximum
NDVI during the growing season ranged from
0,503 in 1976 to 0,88 in 2015. The exact dates and
corresponding summary statistics of the maximum
mean NDVI of the AOI during the growing season
from 1976 to 2015 can be found in Table 3. The
exact dates and corresponding summary statistics of
the NDVI min, mean, StdD averages of AOI during
the growing season from 1976 to 2015 can be found
in Table 4.

Land cover change Analysis

Remote sensing and GIS are important tools
for studying land use patterns and their dynamics
(Prakash and Gupta, 1998). Change detection using
satellite data can allow for timely and consistent
estimates of changes in land use and land cover
over large areas. The nature of the changes being
investigated can vary considerably, from relatively
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short term events such as snow cover, flooding
and forest fires, to longer trends like suburban
development, deforestation, glacial retreat or
wetland loss (Shank, 2009). NDVI vegetation change
maps of Dzhezkazgan copper mining area for all the
five years were created using the above supervised
classification scheme by using the following steps:

Demarcation of all the areas belonging to each
class.

Allocating suitable colors to each class.

Calculating areas of class.

1976, 1986, 1996, 2006 and 2015 in study areas
land cover change statistics were calculated using
ArcGIS software (Figure 16).

Land cover classification produced very
clear results for copper mining area. The results
of land cover mapping illustrate increased sur-
face disturbance across the study area caused
by increased mining from 1976 to 2015. Direct
comparison of land cover maps produced from
two different image dates was useful for visually
assessing change, however determining exactly
where that change occurred and exactly which
land cover types had been converted proved to
be more difficult.
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Figure 14 — NDVI mean value of AOI using in 1976, 1986, 1996, 2006 and 2015
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Figure 16 — Changes in different land cover categories

Conclusions

The Dzhezkazgan is a major source of the cop-
per consumed in the Kazakhstan, and copper pro-
duction is expected to increase during the next 40
years. The result of the work signified that there was
a rapid change of land/vegetation cover during the
period from 1976 to 2015. Therefore, it concludes
that increase of mining activities will cause damage
to vegetation. NDVI is indispensable in determin-
ing vegetation abundance information because it
accounts for variations in shadow due to sun eleva-
tion angle and is least influenced by topography. The
analysis of multiple time-series satellite images may
allow a non-stop monitoring of mining activity over

the areas under scrutiny. Furthermore, it has a po-
tential of predicting future trends in land/vegetation
cover dynamics over the studied regions.

Landsat images were acquired from 1976, 1986,
1996, 2006 and 2015 for analysis. The Normalized
Difference Vegetation Index was used to map ac-
tive mining and reclamation areas, and NDVT dif-
ference images were created to assess the growth
of mining operations over the 10-year time span.
Results from this study suggest that vegetation
reclamation has not restored surface-mined lands
to equal or greater productivity to the natural veg-
etation cover on Dzhezkazgan copper mining area
in Central Kazakhstan. Because surface mining in
Dzhezkazgan is wide-spread, the lack of proper
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vegetation reclamation can have vast impacts on  for assessing land cover change, landscape struc-
ecosystem function. ture etc. or a research type project whenever the

The approach used in this study provides a  spatial data, attribute data and materials used are
low-priced image processing analysis. It is reliable ~ available.
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— OCHOBaTb MOUCKOBbIE CUCTEMbI SAEKTPOHHOM KOMMEPLIMM B OHTOAOTMSX, 4TOObI 06ecneuntb 60-
Aee MHTYWTMBHO MOHSTHbIMA Mpouecc noucka. B 3Toi cTaTbe nMpeACTaBAeHbl pe3yAbTaTbl aHaAM3a
TOro, Kak obpasel, OHAQMH-TIOKYNaTeAeN BOCMPUHUMAA PA3AMUHbIE OHTOAOrMYECcKMe (hyHKUMK B
MHTepHeT-mMarasunHe. AaHHble OblAM cobpaHbl B ABYX (DOKyC-rpynnax C yvyacTUem 3KCMepToB U3

pasHbIX COLUMAAbHO-AeMOorparuecknx cAoeB. BOAbLIMHCTBO XeHLWMH CpeAHero Bo3pacTa akTUB-
HO MOKYMalT C Momolbio KaTaroroB. OAHako B (pokyc-rpynnax GOAbLIMHCTBO YYAaCTHWKOB Of-
poca o4yeHb HEOXOTHO MokynailoT B MHTepHeTe. Halwe mccaepoBaHMe nokasbiBaeT, UTO BO3pacT
oKkasbiBaeT GoAee BbICOKOE BAMSHME HA MOBEAEHWE NoTpebuTeAer no nomcky MHgOpMaLmMm B UH-

TEePpHET-MarasmHax, 4em MoA.

KAtoueBble CAOBa: NPOLLECC NMPUHSITUS PELLEHMI MOTPEOUTEAIMM, DIAEKTPOHHAS KOMMEpPLMS, OHTO-

AOTMYECKMIM MOMCK, OHTOAOTMYecKas MH>XEeHepus.

Introduction

Even with more than 10 years of experience in
e-commerce, online shops are still not able to ad-
dress all consumer needs, especially during the in-
formation search online. Shopping online entails
many advantages for the consumer, e.g. cost and
time savings. Disadvantages originate, among other
factors, from the replacement of the sales assistant
who could give recommendations by an informa-
tion system (IS) (Bakos, 1997). In online shopping,
products cannot be tested, touched, lifted or tried
on, and important product information for taking a
buying decision may be missing. Further problems
originate from the consumer’s interaction with the
online shop, such as unclear query formulation or
a lack of relevance of search results. Finally, orga-
nizational disadvantages such as the availability of
products, possible delays in shipping and additional
costs (shipping and handling) can reduce customer
satisfaction.

However, online shops try to confront these
challenges. One approach aims at bridging the of-
fline-online gap by employing interactive consumer
decision aids. For example, Amazon is known for
its successful implementation of item and user-
based collaborative filtering recommender systems,
addressing consumers’ needs for recommendation
and sales conversation (Konstan et all., 1997; Sawar
et all., 2001; Wang, de Vries and Reinders, 20006).
Another possible approach is to employ ontologies
in e-commerce search engines. An ontology is an
explicit representation of a domain of discource (a
conceptualization) usually composed of a set of con-
cepts and relationships (Gruber, 1993). The concep-
tion of ontologies is not new, there is a myriad of
technical studies discussing interoperability, map-
ping and matching of ontologies. However, beyond
academia they are rarely employed: only few au-
thors analysed technology acceptance (Davis, 1989)
of ontologies from a user perspective, in particular
regarding the employment of ontologies in the con-
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text of e-commerce (Fensel, McGuiness, Schulten,
Ng, Lim and Yan, 2001).

This study i) provides an inventory of current
problems in online shopping; ii) analyses the tech-
nology acceptance of certain ontology-based fea-
tures employed in an online shop; and iii) deduces
requirements for engineering ontology-based sys-
tems based on the results of i) and ii). Parts 1) and ii)
are an explorative analysis based on focus groups.
The analysis in part ii) was based on low-fidelity
prototype testing.

The paper is structured as follows: After describ-
ing the theoretical background, ontology-based fea-
tures are presented that serve as a basis for the low-
fidelity prototype being used in the focus groups.
Subsequently, the research methods and the results
are depicted. Finally, implications and conclusions
are presented.

Related Work

Our study touches upon several research areas:
consumer research, human-computerinteraction, in-
formation retrieval, and technology acceptance.

In online decision processes, the extent of a con-
sumer’s information search depends upon certain
antecedents. These particularly influence aspects
of usersystem-interaction and the evaluation of the
usefulness and effectiveness of an IS for satisfying
consumer information needs. Product-related an-
tecedents such as involvement (Mittal, 1989; Mit-
tal and Lee, 1989) and prior product knowledge
(Brucks, 1985; Flynn and Goldsmith, 1999) are
especially important. The extent of an information
search correlates positively with situational involve-
ment or enduring involvement in the information
search process (Beatty and Smith, 1987). It corre-
lates negatively with the amount of prior product
knowledge, however (Jepsen, 2007). Finally, con-
sumers with imprecise information needs usually
employ exploratory search tactics, and strategies
that induce an evolvement of the information need
during information search, achieved by learning
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processes during search (Bates, 1979, 1989; White,
Muresan and Marchionini, 2008). Consumer re-
search also deals with the issue of risk. According
to this, the main task of information search is the re-
duction of perceived product and transactional risks.
The perceived risk relates to the concreteness of an
information need, which in turn depends mainly on
the amount of prior product knowledge (Swamina-
than, 2003).

Consumer satisfaction will increase consumer
loyalty and revenue. It can be measured by per-
ceived ease of use and perceived usefulness (Davis,
1989; Venkatesh, Morris, Davis and Davis, 2003)
as well as the resulting overall information and
system satisfaction (Delone and McLean, 2003,
2004; Wang, 2008). Consumer satisfaction can be
increased by a higher relevance of the search re-
sults and creating new features (Hill, Roche and
Allen, 2007; Lee and Joshi, 2006; Shankar, Smith
and Rangaswamy).

Three general approaches for influencing
information search in online buying decision
processes can be distinguished. First, human-
computer-interaction approaches emphasize the
importance of task-orientated user search inter-
faces (Marchionini, 2006; White et al., 2008).
Second, system-based approaches aim at improv-
ing information retrieval processes by query ex-
pansion and query specifications (Kumar and
Lang, 2007; Shen, Pan, Sun, Pan, Wu, Yin and
Yang, 2006). In an e-commerce context, the eval-
uation of IS effectiveness should include user-
centric relevance (BaezaYates and Ribeiro-Neto,
1999) such as the concept of situational relevance,
which describes the relevance of a search result
at a certain point in the search process (Borlund,
2003; Schamber, Eisenberg and Nilan, 1990). The
third approach employs recommendation agents
in order to deal with issues regarding product
evaluation and selection (Ansari, Essegaier and
Kohli, 2000; Bodapati, 2008; Bruyn et all., 2008;
Héubl and Trifts, 2000; Murray and Haubl, 2008;
Schafer, Konstan and Riedl, 2001; Senecal and
Nantel, 2004; Swaminathan, 2003).

However, a holistic approach that integrates
and extends the approaches mentioned above
seems most suitable to tackle conceivable barri-
ers in information search. Semantic technologies
may contribute to such solutions. As few studies
have systematically addressed possible B2C ap-
plications of ontologies (Meij, Mika and Zaragoza,
2009), and as they predominantly focus on techni-
cal aspects, this study analyses consumer-related
aspects.

Research Method

The relevant data for this study was collected
with the help of two independent focus groups of
eight panelists each. A focus group is an acknowl-
edged method of exploratory research used to un-
derstand consumers’ motivation and experiences,
and to derive hypotheses that can be tested in
further analyses (Churchill and lacobucci, 2002).
The number of focus groups was limited due to
resource restrictions, but as there was a sufficient
saturation of the data material during the second
focus group, we do not consider this a disadvan-
tage. The panelists were recruited through con-
venience sampling, as they were either students
of Humboldt University or related to the private
and professional network of the researchers. To
counteract a possible bias, they represent differ-
ent customer segments. As the study aims at un-
derstanding the influence of demographic aspects
of current and future behaviour in online shops,
we invited a student sample and a middle-age
women sample. The students (majors: business,
mathematics and web design) had greater experi-
ence with the Internet than the other sample. The
middle-age woman sample consisted of panelists
between 35 and 60 years of age. Participation
only was possible if the candidate affirmed some
experience with online shopping.

The discussion in the focus groups was guid-
ed with the help of two sets of structured open
questions. In the first part, each group discussed
general experiences in online information search
and the type of products they buy online. In the
second part, panelists evaluated ontology-based
features by means of low-fidelity prototypes
(graphical mockups). Although such prototypes
do not provide any functionality, they can con-
siderably support the evaluation of design alter-
natives early in the product development cycle
(Rudd et al., 1996). To maximize the represen-
tativity of the discussion, we chose the two pre-
vailing user interfaces used in online shops, i.e.
the ‘direct search’ and ‘navigation’ and combined
them with two main product categories, i.e. digi-
tal cameras and apparel. The direct search enables
the customer to type in a query term, whereas the
navigation offers a choice of product categories
(i.e. digital cameras or apparel) and navigational
categories (i.e. digital camera for beginners). The
two scenarios for digital cameras are graphically
depicted in figure 1 and 2.

The scenario that combined “navigation” with
“apparel” offered navigational categories according
to style (modern, elegant, etc.), occasion (casual,
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office, etc.) and season. The scenario for the direct
search was combined with a tag cloud (a graphical
depiction of words related to the search term)

displayed on the left side of the user interface. For
the direct search, panelists were confronted with
soft search terms such as “summerly dress”.
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Figure 1 — Mockup “direct search and tag cloud”
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Figure 2 — Mockup “categories for navigation”

In order to analyse the focus groups
transcriptions we have used an interpretive approach
(Miles and Huberman, 1994) based on grounded
theory (Glaser and Strauss, 1967). Interpretivism
stresses that theory does not emerge from data, but
data are constructed from observations (Strauss
and Corbin, 1998). Due to the subjectivity of the
emergent theory, we do not claim objectivity, but
instead we argue that the emergent theory is one
possible explanations of reality, which can be more
or less relevant, credible and acceptable. In the first
stage, we identified concepts and discovered their
properties, similarly to what Strauss and Corbin
(1998) and Miles and Huberman (1994) refer to
as open coding. Then we grouped these concepts
into categories according to their properties and
dimensions, also referred to as selective coding
(ibid.). Finally, we validated our results by taking over
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theoretical concepts from consumer research such
as antecedents (demographics, Internet experience,
search routines, etc.).

Empirical Findings

The concepts and categories resulting from our
qualitative analysis are introduced in this section.
The implications derived from these findings are
presented in the section thereafter. In general, we
perceived reluctance in both groups to buy goods
online that habitually are only being bought after
trying them on physically. Surprisingly, panelists
from the first group, the middle-age woman sample,
who are frequently buying apparel via catalogues
refuse to buy online even though there is much more
product information available, e.g. pictures with
side and back views of the model wearing the item
of interest.
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Channel selection. The decision process is
influenced by the following aspects: i) the consumer
has to balance the cognitive effort, time and costs
for retrieving product information (price, features,
color, etc.) and transactional information (such as
the time of delivery) online against getting such
information offline, and sometimes the required
information is not available at all; ii) the consumer
has to compare the information retrieved and must
base the buying decision upon this. The initial
phases of the consumer decision process, the ‘need
recognition’ and the ‘search for information’ (Blythe,
2006) can be realized offline, online or alternatingly.

Use of search interface and motivation for
shopping. The panelists’ amount of product
knowledge acquired prior to an online information
search mainly influences the use of search interfaces:
panelists with high prior product knowledge prefer
direct search interfaces. Panelists with low prior
product knowledge usually combine this with the
navigation search. However, the choice of a search
interface seems also to be related to the shopping
motivation. We could classify three motivations
for online shopping: i) boredom / inspiration:
the panelist wants to pass time or get inspired to
purchase products (however, the latter result was
strictly limited to female panelists); ii) the panelist
is searching for a product in a specific product
category, e.g. a pair of jeans; and iii) the panelist is
looking for a specific product, i.e. a particular brand
and model. Whereas panelists in category i) use the
navigation, panelists in category iii) use the direct
search and panelists in category ii) alternate.

Using the direct search interface, some panelists
experienced problems formulating a query resulting
in a resonable amount of search results. Most
panelists feared choosing too narrow query terms,
thereby excluding relevant search results. Panelists
complained that they never know whether a product
is linked to more than one product category or not.

Product information and relevance of search
results. Panelists often mentioned the importance of
an “appropriate” number of search results meaning
that they felt overwhelmed when getting too many
and frustrated when getting too few search results.
This phenomena seems to present a psychological
barrier to consumer satisfaction. Panelists do not feel
satisfied when they only get few results even if they
are highly relevant to their search. The relevance
of the search results depends not only on the
number of search results, but also on the perceived
quality of the product information provided. In
general, we discovered a gap between the retailers’
product description and the panelists’ information

need. Panelists stated that they often search for
experienced-based knowledge, which cannot be
provided by the retailer but only by consumers
having consumed the product. Furthermore, the
credibility of customer reviews and ratings is
perceived to be much higher by the panelists than
the information provided by the retailer. Providing
adquate product information considerably reduces
the functional, social and financial risk from the
panelist’s point of view.

Evaluation of ontology-based features. The
definition of soft criteria in ontologies influences the
choice of the categories for the navigation, as well
as the search terms for the direct search. Panelists
were generally very interested and open to the new
features; however, most of them asked about the
functionalities of the features presented to them.
This implies that the chosen functionalities were not
as intuitive as we assumed.

Panelists felt that the ontology would be useful
for interpreting their query terms when using the
direct search. However, most panelists stated that
independent from the product category they would
refrain from using soft criteria. The reason is that
they fear to exclude relevant search results because
of a possible incongruence of their own search
terms and the ontology. Some panelists predicted
that consumers would adapt to using soft product
criteria. The navigational interface was perceived
more useful and transparent since the structure of
the ontology can partially be seen through the choice
of the categories.

However, the panelists’ evaluation of the
usefulness of the categories depended upon the
product category and user-related characteristics. For
example, we could state a clear age divide concerning
the usefulness of the given apparel categories. While
older panelists found all categories useful, the student
panelists stated that they would only use the categories
for seasonal apparel, and some panelists for style.
The student sample collectively agreed that they
would not use the navigational category “occasion”
(casual, office, festive). Further discussion revealed
that fashion is becoming less constrained with regard
to occasion, e.g. short pants or skirts are worn in
winter combined with leggings. Panelists stated that
they were not aware of how the given categories
were generated, respectively of how the soft product
criteria were defined.

This was different with regard to digital cameras.
As before, the older panelists were very satisfied
with the categories suggested. The student panelists
were also keen to use the proposed categories but
claimed information of how these are defined.
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A surprising result was the altered shopping
behaviour of the panelists when buying for someone
else, e.g. when a gift is bought. All panelists agreed
that they would rely much more on the navigation
categories in such cases.

Another surprising result was the rejection of
the tag cloud by all panelists according to usability
criteria such as ease of use and perceived usefulness:
it was being evaluated as “very confusing” and “not
intuitive”. Even the student sample — where all
panelists were accustomed with tag clouds in blogs
— could not explain how the tag cloud functions,
not its purpose. Across the focus groups and their
opinions, we did not note disagreements between
the genders.

Conclusion

This study develops requirements for ontology-
based system engineering by combining empirical
findings about current usage of e-commerce with
consumers’ opinions about ontology-based features.
Such features have not yet found widespread
acceptance in e-commerce, mainly due to a lack of
research and experience in this field.

An analysis of the focus group discussions
showed that both the student panelists and the
middle-age panelists classified as useful the
navigational categories presented to them in a search
for digital cameras. Only the middle-age panelists
found the navigational categories for apparel useful,

whereas the student panelists explained that due to
the dissolution of fashion conventions they would
feel patronized by engineers who define such
navigational categories. However, all panelists
would use soft product categories when buying
presents.

The analysis also emphasized the importance of
the information displayed in a search process for the
consecutive phases of the buying decision process,
because purchase and after-purchase aspects — such
as transaction and delivery — already determine the
purchase decision.

The following implications can be derived
from this analysis: Not only one but preferably all
phases of the buying decision process should be
considered in ontologybased system engineering;
ontologies should be modeled based on empirical
findings concerning consumer opinion; definitions
of soft product categories should be provided;
and experience-based product information should
be included by integrating internal or external
consumer reviews.

Our findings presented above are based on low-
fidelity-protyping realized with the help of a small
sample size. These results should be validated by
quantitative high-fidelity prototyping. If such future
studies take all the above implications and limitations
into account, it is possible to further refine the guidelines
for ontology engineering and to offer additional advice
concerning the selection and configuration of ontology-
based features in online shops.
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The article is devoted to the features of the ecological tourism in the East Kazakhstan region. Nowa-
days the development of tourism acquires mass character and plays more considerable role in satisfac-
tion of sociocultural necessities in the field of leisure. One of recreation types is ecological tourism that
can be an alternative for bringing in of profits from tourism without damage to the people and environ-
ment. Development of eco-tourism in our region is topical, because the East Kazakhstan region is rich by
its history, varied scenarios and well-developed infrastructure of motorcar highways and railways. There
were formulated prerequisites of its development in the region, also difficulties of the development of
ecotourism and possible ways to overcome them were considered. The current position of touristic rec-
reational ecological potential of East Kazakhstan was analysed. Investigation on the basic tendencies of
development of the tourism industry turned out that ecotourism can be considered as the balance, which
can provide jobs. stable high incomes and save intact wildlife. In regions such as the East Kazakhstan,
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conclusions were drawn on the prospects for the implementation of ecological tourism in protected
areas.
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LUbiFbic Ka3akcTaH aliMaFbIHAQ 3KOAOTUSIABIK, TYPU3MHIH, AAMy epeKLUeAiKTepi

Makana LUbirbic KasakcraH arMarblHAQFbl 3KOAOTUSABIK, TYPU3MHIH AaMy epeklleAikTepiHe
apHaAraH. Kasipri eneMae Typu3MAI AaMbITy >Karnan cunatka Me >KoHe dAEYMETTIK-MOAEHU KaXKeT-
TIAIKTEpiH KaHaraTTaHAbIPYAQ MaHbI3AbI POA aTKapaAbl. Typusm TYPAEPiHiH, 6ipi SKOAOIMSIAbIK, TYpU3M
KOpLLUAFaH opTara 3MsiH KEATIPMEN, Kipic KeAeTIH TypusMm Typi. DKOTYPM3MAI AambITy Bi3AiH ariMakTa
e3eKTi MaceAae 6oAbIn oTblp, cebebi LLbirbic-KasakcTaH 06AbICHI TapuXbl 6ar, 8pTYPAI AaHALLAdTapbI-
MeH >8He >KakCbl MH(PaKypPbIAbIMbI 6ap aBTOMOOMAb MArMCTPaAbAApPbl MeH TeMIp >KOAAAPbI >KaKCbl
AaMblFaH ariMak. AMMakTarbl 3KOTYPM3MAI AaMbITY TYpPaAbl aAFbILLIAPTTApbl TY>XXbIPbIMAAABIM >KeHe
OAApPABI LLellly XOAAapPbl KapacTbipblAFaH. LLbiFbic Ka3zakcTaHHbIH, pekpeaumsAbIK, TYPUCTIK 3KOAO-
TMAABIK, DAEYETIHIH Kasipri >karaanbl capanTaAfaH. Typr3aM MHAYCTPUSICbIH AAQMbITYAbIH Heri3ri TeH-
AEHUMSAQPbI 3ePTTEAreH, SFHU XKYMbIC OPbIHAAPbIH K8HE XaAbIKTbIH, TYPaKTbl >KOFapbl TabblCTapbIH
KaMTamMacbl3 eTe aAaTblH, COHbIMEH KaTap Tipi TabuFaTTbl >KaHALWbIPABIKMEH CaKTalTbiH 3KOTYPM3M
KapacTtblpbiAfaH. LLbiFbic Ka3akcTaH cuskTbl aiMakTapAa 3KOTYPU3MAI AaMbITy, TabuFaTTbl KOpFay,
XaABIKTbI XKYMBICMEH KaMTY, 9AeYMETTIK-3KOHOMMKAABIK, AaMyblHa KeMeKTece aAaAbl. AMMAKTbIH, epek-
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OcobeHHocTH Pa3BUTUA SIKOAOTUYECKOIro Typuama B BoctouHo-Ka3axcTtaHckom pernoHe

CraTbsl NnocBseHa 0CO6EHHOCTIM Pa3BUTUS SKOAOTMUYECKOro Typu3ma B BoctouHo-KasaxcraHc-
KOM pervoHe. Pa3suTue Typurama B COBPEMEHHOM MIpe NpuobpeTaeT MacCoBbIi XapakTep U UrpaeT Bce
60oAEe 3HAUMTEALHYIO POAb B YAOBAETBOPEHMM COLIMOKYABTYPHbIX MOTPEeGHOCTeRn AMYHOCTU B chepe
aocyra. OAHUM M3 BUAOB pekpeaumm SBASIETCS SKOAOTMUYECKMIA TYPU3M, KOTOPbIA MOXET CTaTb aAb-
TEPHATVBOM AASI PUBAEUYEHUSI AOXOAOB OT Typr3ma 6e3 yuiep6a MECTHbIM XXMUTEASIM 1 OKPY>KatoLLEen
cpeae. Pa3BuTie a3KOTypr3mMa B HALLIEM PernoHe akTyaAbHO, Tak Kak BoctouHo-KasaxcraHckas o6AacTb
6orata CBOeil UCTOpWEN, Pa3HOOOPa3HbIMK AAHAWA(TaAMU M XOPOLWIO Pas3BUTON MHGPACTPYKTYPOIt
ABTOMOOGMAbHbIX MarucTpaAei U >KeAe3HOAOPOXKHbIX nyTer. ChopMyAMpPOBaHbI MPEANOCbIAKMA ero
pa3BUTMS B 3TOM PervoHe, oXapakTepu3oBaHbl TPYAHOCTU AAS Pa3BUTMS IKOTYpU3Ma M paccMmoTpe-
Hbl BO3MOXKHbIE MYTU WX MPEOAOAEHMS. AHAAM3MPYETCS TeKylllee COCTOSIHME TYPUCTMUECKOro pek-
peaLroHHOro 3KOAOrMUYeckoro noteHumasa BoctouHoro KasaxcraHa. MccaeaoBaHbl OCHOBHblE TeH-
AEHUMWU PasBUTUS TYPUCTMYECKOM OTPACAM, UTO IKOAOTMUYECKMIA TYpM3M MOXKET paccMaTpuBaTbCs
MMEHHO TemM GAAAHCOM, KOTOPbIN MOXKET obecreunTb paboune Mecta u CTabMAbHO BbICOKME AOXOAbI
HaceAeHMs U COXPaHUT B HEMPUKOCHOBEHHOCTU AMKYIO MPUPOAY. B Takmx perroHax, kak BocTOUHbIN
KasaxcraH, a3KOTypr3M MO>KET NMOMOYb OXPaHe MPUPOAbI, POCTY 3aHSATOCTU HAaCEAEHWMS M COLMAAbHO-
3KOHOMMYECKOMY pa3BuTmio. CAeAaHbl BbIBOAbI O MepCrekTMBax OCYLLECTBAEHMS SKOAOTMUYECKoro Ty-

pr3Ma Ha 0C060 OXPaHSIEMbIX TEPPUTOPUSX.

KAtoueBble cAoBa: BocToUHO-KasaxcTaHCKMIA PernoH, 3KOAOrMYECKMiA TYPU3M, peKkpealoHHble
pecypchbl, pa3BuMTHE Typ13ma, OKpyKaiolllas cpeaa, MHPPaACTPYKTypa, AAHALLIAT.

Introduction

The development of tourism is topical and pri-
ority direction for each region of our country and
one of the main goals specified in the Address of the
Head of State to the people of Kazakhstan. Sustain-
able growth of the country’s economy due to accel-
erated industrialization and infrastructure develop-
ment, where the tourism sector plays an important
role (Bektimirova, 2003: 146.).

Since the beginning of the 80s of the XIX cen-
tury, one of the priorities of travel is ecological tour-
ism. According to one of the definitions, ecological
tourism is all kinds and forms of tourism, where the
main motivation is observation and communication
with nature, which contributes to the preservation
of the environment and cultural and natural herit-
age, with minimal impact on them (Bektimirova,
2003). This makes us talk about the phenomenon of
so-called ecotourism, a special sector of the tourist
area, which, according to some estimates, already
covers more than ten percent of the tourist market,
and its growth rates are 2-3 times higher than the
corresponding rates in the entire tourism industry
(Lukichev, 2011: 3-6).

Today the main task for all regions of the world
is the development of new approaches to solve prob-
lems of preserving the natural environment, and the
East Kazakhstan region is also in the list. In general,
the nature of East Kazakhstan: the diversity, unique-

ness, attractiveness and vastness of landscapes not
yet covered by urbanization processes represents
ideal conditions for the successful development of
ecological tourism (Shajkenova, Mamutova, 2009).
East Kazakhstan region, since it has a rich potential
for the development of ecological tourism. Ecologi-
cal tourism in the East Kazakhstan region is not only
an interesting journey, but also an introduction to
the preservation of the environment (Kajgorodcev,
2011, Nakatkov, 2012).

The aim is to analyse the features of the devel-
opment of ecological tourism in the East Kazakh-
stan region, which has considered as a specific and
promising type of tourism activity (Allcock, Jones,
Lane, Grant, 1994).

The task is to analyse the current situation of
ecological tourism and its place in the economy of
East Kazakhstan, and to identify the prospects for
the development of ecological tourism in the region.

The object of research

Tourism is one of the factors of world integra-
tion processes, and tourism business is now be-
coming a significant sector of the economy. Eco-
logical tourism is currently a priority sector and
contributes to the sustainable development of the
economy. Analysis of the tourist market of Ka-
zakhstan conducted by the Kazakhstan Tourist As-
sociation (KTA) and IPK experts in 2005 showed
that Kazakhstan possesses a huge untapped nature
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potential with a large number of national parks and
reserves, as well as an outstanding cultural heritage
(Blamey, 1997: 109-130).

Research and survey (about 10 000 question-
naires) conducted in Germany, Great Britain,
France, South Korea and Japan showed that there
is a high interest for ecological tours to Kazakhstan
among foreigners.

There are several types of ecotourism, which in-
clude:

1. Natural tourism - aimed at the development of
nature (mountains, forests, caves);

2. Biotourism - the object of this type of ecologi-
cal tourism is the manifestation of nature;

3. Ecotourism - objects - cultural places, natural,
anthropogenic landscapes, where the culture is fully
connected with the environment (Cater, 1994).

Ecological tourism is very popular among young
people, aged people. who love active and interesting
rest (Ceballos-Lascurain, 1987). On the basis of the
foregoing, let consider the development of ecologi-
cal tourism in East Kazakhstan in connection with
the growing interest of ecotourists in this region
and as one of the new and dynamically developing
sectors of world tourism industry (Gibson, Dodd,
Joppe, Jamieson, 2003: 324-327).

East Kazakhstan is well known for its rich rec-
reational potential, formed from unique natural
and historical sites. This is the highest mountain
of Siberia Belukha, revered as sacred among many
peoples who lived here; the only one in the world
in terms of significance and size is the geological
Tarkhan gorge. The relic and endemic plants of
the region are of great interest; huge tracts of rock
paintings, which have no analogues in the world;
extensive grave complexes, including the Zevak-
insk and Berel (Hetzer, 1965: 1-3). The nature of
this region is diverse. In the south-east rises Saur
ridge and Tarbagatai, and between them and the
Southern Altai, lies the Zaysan hollow. The rivers
of East Kazakhstan - the right affluent of the Ir-
tysh Kurchum, Bukhtarma, Uba, Ulba - are full of
turbulent water, they contain not only the richest
energy reserves, but also places for extreme rest
(Higham, Luck, 2002: 36-51). Below to Oskemen
(Ust-Kamenogorsk) to Semey (Semipalatinsk) Ir-
tysh flows through a wide valley. An interesting
feature of East Kazakhstan is the possibility of
studying all types of landscapes that are available
in Central Asia in a relatively small area. The scen-
ery of this region can be enjoyed within a single
tourist tour (Honey, 1999). Here you can see:

— sandy-desert zones;

— clay canyons;
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— steppe zones;

— highlands;

— forests and taiga;

— alpine meadows;

— mountain peaks, whose height exceeds 4500
m above sea level (the peak of Altai and Siberia - the
mountain Belukha).

Unusual geographical and geopolitical posi-
tion equally with a unique landscape echoes with
a diverse culture and traditions. In one tourist trip,
tourists will be able to see the culture of the origi-
nal nomadic Kazakhs, representatives of anglers,
old-timer, and visit the maral farm. All these factors
will present to each tourist an interesting, diverse,
dynamic and unforgettable journey (Ecotourism As-
sociation of Australia 1992).

East Kazakhstan is the most biodiversity-based
region includes 24 national reserves, the total area
of which is 6% of the entire territory of the East
Kazakhstan region. Particular attention should be
paid to the territory of the Kazakhstan Altai, which
is part of the Altai-Sayan ecological region. Due to
its unique landscape and biological diversity, this
region is included in 200 priority global ecological
regions, defined by the International Organization
“WWF Living Planet” (Fennell, 2001: 403-421).

East Kazakhstan is famous for its magnificent
honey — Altai mountain honey for its aroma, taste
and medicinal qualities is considered one of the best
in the world; here there are bears and marals (or no-
ble deer). The diversity and beauty of natural high-
mountain landscapes, the richness of the animal
and plant world, the presence of turbulent rivers,
noisy and rapid waterfalls, healing springs and other
places of special prominence is the Katon-Karagay
district. In the heart of the Altai Mountains between
two picturesque lakes, at the bottom of the stone
bowl are the famous “Rakhmanov keys” (Kastelein,
2004: 36-42).

At this time, a great demand for a growing seg-
ment of the tourist market is ecotourism. To meet
the requirements of the market, such forms of ac-
commodation have been developed, where tourists
can be acquainted with local traditions and culture;
enjoy a stay near nature conservation areas. Tour-
ists visiting the regions are provided with traditional
dishes that meet the minimum standards of quality,
safety, hygiene, comfort and are environmentally
friendly. Tourists have access to the unique, wild na-
ture and biodiversity of national parks and reserves
(Orams, 1995: 3-8).

The main popular tourist and recreational areas
of the East Kazakhstan region are North-east (Be-
lukhin), East (Markakol Lake), Central (Oskemen,
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Bukhtarma Coast), North (Ridder), Western (Se-
mey), South (Alakol Island). The main natural at-
tractions of the South Altai are concentrated in these
territories, attracting numerous tourists not only
from the CIS, but also from far abroad (Pedersen,
1991: 61-74).

The development of ecological tourism in the
East Kazakhstan region will contribute to the suc-
cessful development of the entire environmental
complex of the region, as well as the achievement
of the main social and economic goal of the region
- providing the population with favourable environ-
mental conditions as a determinant of healthy life-
styles and sustainable development of society (Ross,
Wall, 1999).

Ecological tourism pursues the goal of preserv-
ing the natural environment in its natural state and
brings a certain profit while satisfying the interests
of local residents.

An integral characteristic of ecotourism is en-
vironmental education, which includes two aspects:

—informative — getting knowledge about the nature
and culture of territories, ecological patterns, etc.;

— ethical — the formation of ecological mentality
—respect and understanding of nature and traditional
cultures, awareness of the need to preserve them.

The development of ecotourism is the most
perfect and, perhaps, the only way to reduce
the negative impact on ecosystems because of
tourist activities. The most important problem of
development of ecological tourism in the region is
that at the moment there is no state program for the
development of ecotourism, and, consequently, there
is no state support for this direction. At the same
time, one cannot say that ecological tourism in the
region is not developed at all. There are institutions,
non-governmental organizations involved in the
development of ecotourism and develop eco-routes
on their territories in order to develop ecotourism
(Tickell, 1994).

Methods of research

Research methods and data using in this work
are as follows: bibliographic, statistical, systematic,
comparative, official materials of state statistics
bodies: The Ministry of Health of the Republic of
Kazakhstan, the Agency of Statistics of the Republic
of Kazakhstan, the Statistics Department of the East
Kazakhstan region (Blamey, 2001). Literary sources
on the theoretical and methodological problems of
ecological tourism in the Republic of Kazakhstan
and also the materials of specialized scientific
journals, internet resources’ materials (Bran, Simon,
Nistoreanu, 2000).

Results and discussion. Modern biological sci-
ence has established that a global disturbance of the
ecological balance inevitably entails catastrophic
consequences for the environment, which is an in-
tegral part of the biosphere. The main objective of
the conservation of biological diversity defined by
this Convention is first of all the preservation of the
whole variety of microorganisms, flora and fauna, as
well as natural ecological systems, preventing their
losses as a result of economic and other activities
(Wall, inJafari, 2000).

It can be concluded that Eastern Kazakhstan is a
region with a unique landscape and natural and cli-
matic conditions. The natural and cultural diversity
of confirms the status of attractive region for tour-
ists. All conditions for the development of a tourist
product, characterized by dynamism and diversity,
are created here (Weaver, Lawton, 2007).

As the results of studies of tourist potential have
shown, the East Kazakhstan region has great oppor-
tunities for the development of ecological tourism.
It is based on unique natural conditions and land-
scapes, numerous natural, historical monuments,
cultural and ethnic heritage of peoples (Wu, Wang,
2007: 8-9).

However, despite the fact that ecological tour-
ism differs from other types of tourism with a neg-
ligible impact on the environment and does not
need a particularly developed infrastructure, activi-
ties in this direction face serious difficulties due to
the fact that for the most part the recreational and
tourist infrastructure is still at the stage of forma-
tion. The economic potential of ecological tourism
is practically unlimited, however, for its formation
and development, considerable capital investments
and costs will be required (Wu, Wang, Ho, 2010:
739-743). Creation of the necessary infrastructure
for ecological tourism will ensure the availability of
unique places of nature for tourists. It is necessary
to create conditions for attracting investments and
private capital with the aim of implementing invest-
ment projects for environmental tourism facilities,
such as the construction of a tourist complex on the
Rakhmanov Keys in the Belukha Mountain region
in the East Kazakhstan region, the construction of
health-improving complexes, recreation centres
on the Markakol Lakes, Alakol and others (Petrov,
2013: 108-111).

Conclusion
Consequently, based on the literature already

studied, it can be concluded that the attractiveness
of the East Kazakhstan region is determined primar-
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ily by the fact that nature on a vast territory has been
preserved in a natural state, practically unchanged
by man. The high degree of landscape and aesthetic
appeal of landscapes, the abundance of interesting
natural objects, as well as the unique flora and fauna,
allow us to recognize that East Kazakhstan is one of
the region’s most promising for organizing ecologi-
cal tours (Pronkina, 2016: 127-129).

Under condition of competent development,
ecological tourism can play not the last role in the
resolution of the modern social and economic crisis.
The development of ecotourism in the East Kazakh-
stan region needs new impulses. East Kazakhstan
has vast territories with untouched nature, unfortu-
nately, until recently, the development of ecological

tourism in the region was mostly amateur. In recent
years, there has been a trend towards the normal de-
velopment of this type of tourism (Miroshnichenko,
2007: 123-128).

Specifically, the development of ecotourism will
help to preserve the natural beauty of the unique ter-
ritories of East Kazakhstan. Revenues from ecotour-
ism will contribute to the development of the econ-
omy (Nakatkov, 2001). A rational use of natural and
cultural and historical tourist resources will avoid
many of the negative consequences of mass tour-
ism. Thus, the realization of the existing potential
is possible only on the condition of a systematic and
integrated approach to solving problems that hinder
the development of tourism.
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