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KbITAM KA3AKTAPBIHbIH, KOHbICTAHY TEOTPA®USICDI
XKOHE KASAKCTAH-KbITAU APACbIHAATDI
KOLI-KOH MOCEAEAEPI

Makana Amacrniopa >aHe MWpPPEeAEeHTTep TypaAbl aHblKTaMaAapFa HeErispAeAe OTbIpbin, Kasak,
AMacriopacbl MeH MWPPEAEHTTEPIHE TapuUXU-reorpadmsAbIK, TYPFbIAQH TaAAQY >KacaAblin, KbiTamn
Ka3aKTapblHblH AMacriopa emec, MPPEAEHTTEP eKEeHiHe FbIAbIMM TYXXbipbiM Oepiaeai. Llleteaaeri
STHMKAABIK, Ka3aKTapAblH aca MOA YAECi cakTaaraH Kpitai Xaabik, PecriybamkacbiHbit, (Kbitar) LLbiH>kaH,
YIryp aBTOHOMMSIAbIK, ayAaHbl (LLbiHXKaH) KypambiHAaFb! [Ae Ka3ak, aBTOHOMMSIAbIK, OOAbIChIHbBIH XKaArbl
AYMaKThbIK-9KIMLLIAIK YKaFAabl MEH XaAKbIHbIH, reorpausAbIK, KOHbICTAHY »eHe 3THMKAAbIK, KyPaMblH
AemMorpausiAbIK, TYpFblAa 3epTTeyre GarbiTTaAFaH.

LLIbiH>kaH ayaaHbiHbiH KbiTal YlWiH MaHbI3Abl FEOCAsCU >KOHE Te03KOHOMMKAABIK, OpbIHFA Me
eKeHairi Iae Kasak, aBTOHOMMSIAbIK, 0OAbICbIHbIH reorpausiAbIK, OPHbI, ayMarbl, LLEKapaAac eAAEPi MeH
LeKapa y3bIHAbIKTapbl XeHe TabuFKn PeCypCTbIK, DAEYETi HEri3iHAE KOpPCEeTiAreH.

Makanrapa 6aca MaH GepiAreH Ma3MyHHbIH TaFbl Oipi Iae Kasak, aBTOHOMMSIABIK, 0BABbICbIHbIH, XaAKbl
>K8HE OAAPAbIH, ayMaKTbIK-9KIMLLIAIK BOAIHIC OOMbIHIIA OPHAAACYbl OCbl OOALIC OOMbIHLLIA STHUKAABIK,
YATTApAbIH CaHbl MEH KaAa >KaHe eAAi-MeKkeHAep GOMbIHLLIA TapaAyblHa XXOHE XaAbIKTbIH Tyybl MEH BAIM-
XKIiTiMiHe, TabuFK 6CIMiHE HEri3AEAIN, )XaHa BAebMeTTepre CyMeHin, XXaH->KakTbl KapacTbIPbIAFaH.

Makanraaa KasakcraH Pecriy6amkach MeH KpiTai Xaabik, Pecriy6AnKach! apacbIHAAFbl UMMMIPaHTTap
MEH 3MUIPAHTTAP YAECI, KOLWIi-KOH arblpbiMbl, OHiPAEP apacbiHAAFbl MUIPAHTTAPAbIH CTAaTUCTUKAAbIK,
KepceTkilwTepi TaanpaHFaH. KepceTkiwTep HeridiHae Ka3sakctaH meH KpiTai apacbiHAAFbl 9AEYMETTiK-
DKOHOMMKAAbIK, MBCEAeAep TaAAaHAbl. MakaAaHbiH, Tafbl 6ip e3ekTi Tycbl — 2013-2020 >kblapap
apanblrbiHAarbl KasakcTtaH Pecrniybamkachl YATTbIK, SKOHOMMKA MUHMUCTPAIri CraTMCTMKa KOMUTETIHEH
AAbIHFaH CTAaTUCTUKAAbIK-AEMOrpadUsAbIK, KOPCETKILUTEPAIH MaiAaAaHbiAybl. Bya caHABIK MBAIMeTTep
€Ki MEMAEKET apacblHAAFbl CbIPTKbl KOLLI-KOHHbIH, HaKTbl >XafAalblH TaAAdyAa keHe 6ara Gepyae
MaHbI3Abl POA aTKAPaAbI.

Tyiiin cesaep: amacnopa, LUbiHxaH, Iae Kasak, aBTOHOMMSIABIK, 0BAbICbI, KOLi-KOH reorpadusicsi,
UMMMWIPAHTTAP, SMUIPAHTTAp, KOLWi KOH aiblpMachl.

K. Sarkytkan', M. Hydyrolla?, N.B. Ospan'

'Kazakh national pedagogical university named after Abai, Kazakhstan, Almaty
2Al-Farabi Kazakh National university, Kazakhstan, Almaty
‘e-mail: kaster0102@mail.ru

Geography of the Location of Chinese Kazakh and problems
of Migration between Kazakhstan and China

The article is aimed at a demographic study of the geographical distribution and ethnic composition
of the population of the Ili Autonomous Region as part of the Xinjiang Uygur Autonomous Region (Xin
Jiang) of the People’s Republic of China (China).

Based on the geographical location, territory, border countries and borders, and the natural and
resource potential of the Ili Kazakh Autonomous Region, which occupies an important geopolitical and
geo-economic place for China.

In addition, the article paid special attention to the population of the Ili Kazakh Autonomous Oblast
and their territorial-administrative division, as well as the distribution of the ethnic nation in the city and
settlements of this region, based on new literary sources based on natural growth, fertility and mortality
of the population.

The article analyzes the share of immigrants and emigrants between the Republic of Kazakhstan
and China, the migration difference, and statistical indicators of migrants between regions. And socio-
economic issues between Kazakhstan and China are considered on the basis of indicators. Another
relevance of the article is the use of statistical demographic indicators obtained from the statistics Com-
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mittee of the Ministry of national economy of the Republic of Kazakhstan in the period from 2013 to
2020. These quantitative data play an important role in the analysis and assessment of the real state of
external migration between the two countries.

Key words: Diaspora, Xinjiang, lle-Kazakh Autonomous Region, geography of migration, immi-
grants, emigrants, migration balance.
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leorpadousa paccereHMst KUTAMCKMX Ka3axoB M
npo6aembl Murpaumm mexay KasaxcraHom u Kuraem

B cTaTbe Ha OCHOBe onpeAeAeHuit AMacropbl 1 UPPEAEHTOB NMPOBOAMTCS MCTOPUYECKMIA aHaAU3
Ka3axCKOWM AMACropbl M UPPEAEHTOB, a TakXXKe AEAAETCS HayUHbIN BbIBOA O TOM, YTO KMTaMCKMeE Ka3axm
— MPPEAEHTbI, @ He AMacropa.

Cratbg HampaBAeHa Ha Aemorpaduyeckoe MCCAeAOBaHWE reorpadmyeckoro pacceAeHus u
3THMYECKOro COCTaBa HaceAaeHus Mauiickon Kasaxckor aBTOHOMHOM o6AacTu B coctaBe CUHbL3SIH-
Yirypckoro aBtoHomHoro painoHa (LUsHbuxaHb) Kutarickorn HapoaHon Pecny6avku (Kutait), rae
COXPaHMAACh HAaUBOAbLLIAS AOASI STHUUYECKMX Ka3axoB 3a py6esxxom.

B cratbe Ha oOCHOBaHMM reorpauMyeckoro MOAOXKEHUs, TEPPUTOPUN, B3aMMOOTHOLUEHWA C
NPUrPaHUYHbIMK CTPAHaMM, AAMHBI FPaHWL, M MPUPOAHO-pecypcHoro noteHumara Mamn-Kasaxckon
ABTOHOMHOM 06AaCTV 060CHOBAHA BaXXHOCTb F€03KOHOMUYECKOM 1 reonoAUTUYECKOM POAN CUHbL3SH-
YIrypckoro aBTOHOMHOro parioHa Aast Knutas.

Kpome TOro, B crathe ocoboe BHMMaHME OblAO yAeAeHO HaceaeHuio Maniickon Kasaxckon
ABTOHOMHOM 06AACTH 1 MX TEPPUTOPUAABHO-AAMUHUCTPATUBHOMY AEAEHUIO, @ TAKXKE PACTPOCTPAHEHMIO
MO ropoAYy M HAaCEAEHHbIM MyHKTaM 3THUUYECKOM HauuK, Ha OCHOBE HOBbIX AMTEPaTYyPHbIX MCTOYHWUKOB,
OCHOBAHHbIX Ha €CTECTBEHHOM POCTE, POXKAAEMOCTM M CMEPTHOCTW HACEAEHMSI.

B craThbe npoaHaAM3MpOBaHa AOAS UMMUIPAHTOB M 3MUIPaAHTOB MexAy Pecnybamkoit KasaxcraH
n Kwurarickon HapoaHoi Pecrny6AMKON, MUrpalMoHHas pasHMua, CTAaTUCTUYECKME MOKa3aTeAu
MUIPAHTOB MEXAY pervoHamm. Tak>ke pacCMOTpeHbl COLIMAAbHO-3KOHOMMYECKME BOMPOChbl MEXAY
KazaxcrtaHom 1 Knutaem Ha OCHOBe MpuBeAEHHbIX NnokasaTeAeit. Euwle oaHa akTyaAbHOCTb CTaTbW —
MCMOAb30BaHMe CTaTUCTUYECKMX AeMorpaduueckmx MokKasaTeAer, MOAYYEHHbIX OT KOMWMTETa Mo
CTaTMCTUKE MMHUCTEPCTBA HALUMOHAAbHOM 3KOHOMMKM Pecnybamkm Kasaxctan B nepuoa ¢ 2013 no
2020 roabl. 9T KOAMYECTBEHHblE AQHHblE UIPAlOT BaXKHYKO POAb B aHaAM3€ M OLIEHKE PeaAbHOro

COCTOSIHUSI BHELLIHE MUIPaLMK MEXAY ABYMSI FOCYAAPCTBaMM.
KaoueBble caoBa: Amacriopa, CuHbLzsiH, uppeaeHT, Mam-Kasaxckas aBToHOMHast 006AacTb,
reorpausi MUrpauum, MUMMUIPaHTbl, SMUIPaAHTbI, CAAbAO MUTPaLUM.

Kipicne

byriari kyni onemHiH 40-Tali MemJekeTiHae
IIaMaMeH 5 MITH-Fa KYBIK Ka3aK eMip CYpil KaThIp.
OnapIpl UppeleHTTep *KOHE JMACIIOpa Kypaylibl
azamarrap jgen Oenin Kapayra Oonanpl. MyHAarbl
auacropa €e3i I'pek TUTIHEH ayAapFaHnia «IIallibl-
pay» HOereH YFeIMIBI Oimmipce, HppeAcHTa Co3i
ATIUSAH TITIHOE «a3aTTHIFBI KOK» JIET€H CO31HEH
aneiaral (Jlocan barimonna, 2015). Anaiina, HaKTBI
CaHbl TOJIBIK eMec. HellikTeH oiapabl UppeleHTTep
MEH Jauacropa Aer Oejim OTBIPMBI3, cebebi, ekeyi
Myaae eki O6acka yreiM. Jnacmopa — XaJbIKTBIH
Oip OeneriHiH aTa-MEeKEHIHEH TYpJi cebernrepmMeH
KyJanayra yiibipamn, 0acka enjepre KOHbBIC ayaa-
PYbIHAH KaJbBINTACKAH IIOFBIPBI. AJ, HPPEICHTTED
— JeJMMHTAIUS JKOHE JeMapKallus jKaraadbiHIa
JKaT eJJIiH HMENITiHJEe KaJbIl KOWFaH, ©3JICpiHIH

OYpBIHFBI aTa KOHBICBIHJIA JKacall JKAaTKaH, Ta-
puxu OrtaHbiHaH OeMiHIN KajiFaH —a3aMaTTap.
XanplKapanblK  KapbIM-KaThlHACTA JaHacropanap
MEH HPpEeACHTTEP/IIH ajaTblH OpHBI MaHbBI3ABI. O
eNJIepli KAKBIHAACTHIpYa OCNTUI JICHTelIe OH
pIKnan eteqi. COHIBIKTAH JUACTIOPAHBIH JaMy Ta-
PUXBIH 3€pPTTEY KONTEreH eJIep YIUIIH ChIPTKBI Casi-
CaThIH JKY3€ere achIpyJlaFbl MaHBI3bl Kypal OOJIBII
oteip. Kazipri reocasicu oHE T'€O3IKOHOMHKAIBIK
JKaFaaia eaimi3 Yt Je Ka3ak Auacriopaiapbl MCH
WPPEACHTTEPiHIH JICYETiH MaiiaaanyblH MaHbI3bI
JKOFaphl. AJjaiina, OHBI TOJBIK NaijalaHa ajbll
JKaTKaH koK. OJaii AeUTIHIMI3 9J1i KYHI'e OChI cajia-
HbI 3€PTTEHTIH FHUIBIMA WHCTHTYT KAJIBINITACIA/IbI.
OHBI FBUIBIMH cajla pETIHAE MEKTeNnTeH Oac-
Talm OKBITYABIH TEOPHUSJIBIK JKOHE OJICTEMEITIK
KKETTUIrH FBUIBIMH OpTana YChIHABIK (|Kaster
Sarkytkan, 2013: 358-365).
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KeITaif Ka3aKTapsIHBIH KOHBICTaHy reorpadusicel skone Kazakcran-KpITalt apachIHIars! KOIi-KOH Macemenepi

Kazakcrannma auacropoyioTuss FhUIBIMBIHBIH,
COHBIH IIIHIE Ka3aK IdHacIopachl TYpaibl 3epT-
TEyJepAiH MeMJICKeT JeHreiiHle 3epTTeiMeyiHiH
Oactel cebentepiniy Oipi — Kenecrep OnarbiHaH
KallFaH «YJITCBHI3IaHY» CasiCATBIHBIH Cajiaphl eli.
Cebe0i, COMaNHUCTIK UACONOTHSHBI IOPINTEY KOHE
YITTHIK KYHABUIBIKTAp MEH MOJICHUETTEP/Al OaphIH-
ma opeICTaHabIpy casicatel KeHec OparbiHma Mu-
rpamys jK9He AUACTIOPOJIOTUSHBI FBUIBIMU TYPFbIA
3epTTEYAIH JKEKe callaChl PETiHIe KapacThIpyFa
MYMKiHIIK Oepmemni. Tek, opTak KOMMYHHCTIK
MYII€ TYpPFBICBIHAH FaHa KapacTeIpAbl. byn ke3-
Kapac KeIlli-KOH IMPOIECTePiH 3epPTTEyiH YAepiciH
Keifinre merepai. Eremennmikren coH, Oyn cana-
HBI 3epTTey OipTiHAeN KOJIFa ajbIHABL, anxaija,
TEOPHUSUIBIK HETi3fep OaThICTBIK FaIbIMIAPIbIH
eHOeKTepi 0o OTHIP. AJ GAaThICTA OCBHI CaJlaHbI
epTe KapacTelpraH. Mbicaibl, BuckoHcuH-Mbaaucon
YHHBEPCUTETIHIH CasiCH FBUIBIMJIAPBIHBIH TIpodec-
copsl Jlxon Anexcanap ApMmcTpoHT 1976 KbIibl
“American Political Science Review” FblIBIMU KYp-
Hanbiuga “Mobilized and Proletarian Diasporas”
(OKyMBUIIBIPBUTFaH JKOHE MPOJIETapIIbIK JHACTIOPa-
Jap) aTThl MaKaJIAChl aPKbLIbI TUACTIOPOJIOTHS HKOHE
JUACTIOpayapIblH  SKYMBUIIBIpEUTFaH  (mobilized)
JKOHE TIPOJICTAPIBIK TYpJEpiHEe aHBIKTaMa Oepi,
TepeH Tangay skacara (Armstrong, John A, 1976).

Bateic empepinge amacmopa Typaibl 3epT-
Teynep epre OacranraneiMeH, 1990 xbimap-
JaH KeWiH aaMy Ke3eHi OacTanmapl. OWTKEHI OCHI
yaKpITTa IYHHEKY3iHIH OJCYMETTIK-CasCH JKOHE
SKOHOMUKAJIBIK OCWHeciHae TyOereilyi e3repicrep
KYpin >kaTThl. byFaH Mbican peTiHne ABCTPUSIBIK
QleyMeT- KOHE CascaTTaHyIIBl JXOHE KeOIli-KOH
Mamanbl Paiinep bBayOek (Rainer Baubdck) nen
HeMicTiH bunedensn yHuBepcuTeTiHIH Tpodec-
COpPBI, XaJBIKAPAIBIK KOII-KOH XOHE 3THUKAIBIK
KaTbIHAacTapIbI3epTTeyIn MamMaHbl Tomac DaiicTThIH
(Thomas  Faist) ©OipneckeH aBTOPJIBIFBIH/IAFBI
“Diaspora and Transnationalism: Concepts,
Theories and Methods” aTTbl eHOETiH KapacThIpap
0ojcak, MbIHamal TYXKBIPDBIMFA Ke3 OO0IaMbl3:
«Omapnvix KezeyHeHn Oepi XANblKMblY AYKbIMObLL
XanvlKapanslK, KO32aavlcobl a0am3am mapuxuiHoazsl
Maybi306l Mapuxu KyouLivlcmapouvly 0ipi 6010b1. Byn
OYKin aneMHuiy aNeyMemmiK, MaOeHU, CASCU HCIHE
9KOHOMUKANLIK KOPIHICMEPIHiY 632epicine aKenoi.
Anatioa, vinvimu i30eHicmep epme 6ACmMANEaHbIHA
Kapamacmat, anemuiy Hagkmol Hazapol 1990 scvin-
odapoan xetiin bacmanowvi. Cebebi, BYY cusaxmol ipi
XanvlKapanviy YublmMoaposvly MaH bepin apanacyul
2anbIMOapOoblH, CAsCAmKepepoil Kbl3bl&)UibLIblebIH
0AMYIN, OUACNOPA, XANBIKAPATLIK KOWI-KOH JiCoHe
OOCKbIHOApObIY MPAHCYTIMMBIK Macenelepi mypa-

a6l 3epmmeynep KHcypeizindi. byn sepmmeynep men
AHCAPUATAHBIMOAD OAPIBIK MIceneze JHCaHa CepniH
bepoi, api Kapati oa dicaneaca bepmex» (Paitaep ba-
yoexk, Tomac ®aiict, 2010).

JyHuexy3inge ocwl cTaTycKa cail KeleTiH YT
eKinaepi a3 emec. CoHbIH 0ipi — Kazakrap. Kazakrap
XaJbIK PeTiHJIE — JUacnopa )KoHe UPPENEHT peTiHIe
KapacThIpbUIaThIH ~ XanblK. Macenen, Kpitaid,
Momnronusi, Peceit skore OpTaislk A3us enaepinaeri
Ka3akTrap HUppeAcHTTEp caHaiaasl. An OymaH e3re
QNBIC-)KAKbIH INETENAepPAe TYPAThIH Ka3aKTapibl
nracropanap MopTebeciHe ue Jen aTyra 0oJajbl.
Ocowinbly imiHge KeiTali Ka3akTapeiHa TOKTajap
0oJcak, onap — COHay €cKi 3aMaHaa OChI aliMaKTa
KOHBICTaHFaH XaJIBIKTapAbIH OYTiHT1 ypriarsl. Kpitait
*a30anapbiHa Kapacak, [llay 3amanbiaga (0.3.0. 14
F. — 0.3.0. 11 F.) xa3pUTFaH cyliek >kaz0amapbiHaa
KpITaiigeiH opTa *Ka3bIlFbl MEH OHBIH TOHIPETIHICT]
alimakrapga Oip-OipiHe Toyenci3 enaep MeEH
wiblcTap eMmip cypreHi aiteuiaapl. Comapabiy
immiage Kon-¢an, ['yp-dhan xatapisl kemrmeni
VIBICTApABl KBITAWTAHYIIBI FAIBIMAAD FYHIAPABIH
aprel atanapsl nen aran otelp (FO Taitman, 2000).
An Opra >xa3plK KbITall XaJKBIHBIH aTa-0a0achl,
ocil-eHTeH JKepi eKeHiH €CKepCeK, OHBIH aifHaIaChI
kazipri KXP ayMarbIHBIH KOTITIK jKepi COM Ke3-
JIe KOIIEHAUIEP/IIH KOHBICH €KEeHI aHbIK. AJ KeHiH
Fynnap noyipine kenrenae, VI racslpIbiH OpTachIH-
nma Typik KaraHaTbl ©3 MemiekeTiH Kypael. Omap
Anraiinan KpipbiMra neiiinri xxepai uemik erti. Kemn
kewrikned LlbFeic sxoHe bateic Typik KaraHaTeiHa
Oeminai. bateic Typik KaraHaTBIHBIH OpPTaIBIFI
XKericy Oonran (Amamxonos, 2005). An llereic
Typix KaranatbiHbIH Heri3ri aymarblH MOHFOIHUS
MeH Ka3zipri Keitali kypambiamarsl Llprmxag ay-
IaHel Kypanpl. by kasipri KplTail Ka3zakTapsl
KOHBICTaHBIIT OTBIPFaH ayMaKThIH Ke3iHae Typik
KaFaHATHIHBIH ayMarbl €KEeHIH TYCIHTIpei.

Kerraiinein MuH natmansirel TychiHga (1368-
1644 x.) ka3akTap MEH MOHFOJ-OHpaT Taifrmana-
pel ToHipraywemabiH (TsHb-1IIaHEHBIH) CONTYCTIrI
xoHe OpTa A3us JajlachlH/A ipresfiec OThIPFaH He-
Mece apajachll Kelmin-KoHbm xypreH (HoOmxan
Myxkamerxanyiel, 2010). byn ypmic Kerraitasg
errpic-ContycTik  OHIpiHAE KacaFaH MaHWKYP
(xprtait Timinge — manzy. — K.C.) akcyiiekTepiHiH
1644 xbutel beit XKinge xypran deomanasik Lna
umnepuschinbly (Kbitail timiaae — Yun, — K.C.)
afallIKbl Ke3iHAe A€ cakTainapl. Ajaima, 1755
KbUIIBIH KokTeMiHae 200 MbIH KOJIMEH KeareH [lun
ockepiiepi JKoHFap XaHABIFbIH dKOMWBIIT, XAIKbIH 631HE
OaFBIHBIIITHI €TY TAPUXBIMEH O©3TepiCKe YIITBIPAIBL.
ConblH HoTHKeciHAe 1759 xbutbl LIMH naTIaNbIFbI
Ooykin IeiHkaH eHipiHe Owmik opHATThL. Ocbl
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XKbUlIaH Oactan Ime ankaObIHIA JXKEp UIrepyMeH
Hua ykiMeti aifHambica Oactaapl. A IlaTmramsix
Pecelifin Ka3ak jxepiH orapiay HoTwxkecinae lun
nmnepusicel MeH [laTmansik Peceit apaceiana 1864-
1885 xpuTmap apachlHOAFbl KeTiciMaep HeTi3iHIe
meKapaiblk aprrap )kacainasl. Hotrxkene Il binxay
eHIpiHIeTl Ka3akrap MeH Pecelire kaparaH Ka3ipri
Kazakcran kazakTapbl apachlHAAFBI XaIBIKAPAIBIK
CUIIAT alifaH KOpPIIUTIK KapbIM-KaTBIHAC OPHAIbI
(HobOmxan Mykamerxanynbl, 2010). Ocbinan Oac-
Tar, Ka3ak HPPEACHTTEPiHIH Tarbl €Ki TapMarbl —
KprTait >xone MoHFOIUST Ka3akTapbl KaJIBIITACTHL
OcsI 3 MBIH XBUIJIaH apTHIK TApUXH JaMy Ke3eHiHe
Hazap canranja, kazipri LleiHkaH aygaHbIHIA Ka-
calm OTBIpFaH Ka3akKTap aprbel aTta-OalanapbiHaH
Oepi col eHIpAE JKacal Kele KaTKaH XaIbIKTap.IbIH
3aHIBl YpIarel €KeHi aHbBIK. Apaja Tajnail ypKiH-
KOPKBIH, YZipe Kelry, 0ocy OonraHbIMEH OailbIpFbI
XaJTbIK aHAJIBIT KeJIi 63 aTa-MeKeHiH/Ie TipIIUTTiH
JKaIFacThIphI Kete 0epreH. by Kpirail kazakrapbia
Jauacropa eMec, UPPENeHT €KEHIH YFBIHABIPAJBbL.
TinTi, Ka3aKpl TIIMEH «aTa KOHBIC Ka3aKTapbhy JeTl
aTayra Ja Oomnanmel. Al nuacriopanapibl «KOHBIC
ayJapraH Ka3zakTap» el atayfa aa Oonap efi.

gaicreMe

3eprTey OapbIChIHIA Jracnopa JKOHE
HUPPEACHTTEPIIH CO3/I1K MaFbIHACH MEH TAPUXH )KOHE
FBUIBIMU TYPFBIZAFbl aHBIKTAMAChIHA TalJay JKacaii
OTBIPHIT, Ka3aK JAUACIOpachkl MEH HPPEICHTTEPiHIH
KaJIBINITACYbIHIAFBl  ce0enrep MeH op  eljeri
STHHUKAIIBIK Ka3aKTapibl TAPUXU-KOFAMJIbIK, CasCH
TYPFBLIIA KapacThIpy apKbUIbl KbiTall Ka3aKTapbIHBIH
JMacriopa eMec, ©3 aTaMEKeHIHJEe OTBhIpFaH uppe-
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1-cypet — IlIpimxannbiH KpITaiigars! opHbI

JICHTTEP CKCHIH FBUTBIMHU TYPFBIA JIQJIENACYTE TAPH-
X", OastHay dicTepi KOJNJaHbLICa, OJIap IbIH Ka3ipri
KOHBICTaHFaH ayMaKTBIK EpEKILIENIKTepl JKoHe
Kazakcran meH KpiTait apachIiHIaFbl MUTPAITUSIIBIK
Karmalapl — TalKpUIayla, TreorpaQusuiblk  Mo-
nenvaey (leoepagpuada: ces30ix, epaguranvix,
Kapmozpaghusinvik, MamemMamuraislx, m.o. Mooeib-
oep a0icmepi 6bap), CTATUCTUKAJIBIK KOHE CAJIBICThI-
pa Tangay amictepi Heri3 eTimi.

Heri3ri 0eJim

Kerraitapin [IbiHkay ¥UFBIp aBTOHOMUSIIBIK
aymanpiHaa (Iemmxag — K.C.) KoHbIcTaHFaH
Kazaktap HeriziHeH Ime Kazak aBTOHOMHUSIBIK
oomeiceiHa  (IKAO) kapacTel  emi-MeKeHaepe
opHanackas. An [IeiHxkan — KeiTaliiblH cONTYCTIK-
OaTbICBIHAAFBl kep ayMmarbl 1,600 MBIH mIapuisi
TAaKBIPHIM KEJIETIH OKIMIIUIIK-ayMaKTHIK OeJIiHiC.
On xasipri Tannga Keitail yiniH aca MaHbI3JIbI T€0-
CasiCHl KoHE T€0IKOHOMUKANBIK MoHTe He. 1IprHkan
8 MemiekeTneH MmIeKTecenl KoHe 16 KenaeHmik
ocketi Oap. ConblH imiHAe KazakctaHMeH apamars
mekapa y3biHAbIFBL 1718 makeipeiM. byn meka-
pa ceneirel HeriziHeH IKAO aymarsiHaH etemi
(UIpmaxan Yaiina, 2011). O6usbIc xep aynansl 350
MBIH [Iapiibl makepbiM opi Kazakcran xoHe Pe-
ceit denmepalusCHIMEH IMIEKTECETIHIIKTEH Teocasi-
CU OpPHBIHBIH MAaHBI3ABUIBIFEI KoFapbl (Jlu [llyn
ey, 2015). lemkay aynaneiHbH KeITaimaret
reorpadusibiK opHbl MeH Lite Kazak aBTOHOMUSIIIBIK
001bIchIHbIH LIbIH)KaHAaFRl TeOrpadUsIIBIK OPHBIH
canbicTeipMasl Typae (1, 2-cyper) kepe anace3aap
(wikipedia.org, 09.01.2018).

OOMBICTBIH  JKaNIbl — TaOUFU-TEOTrpadUsIIBIK

2-cypet — IKAO-ub1H LlIbIH>KaHAAFBI OPHBI
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JKaFJaibIHBIH O3IHIIK epekmieniri 6ap (2-cyper).
Bacteichl, reorpadusiiblk aymarsl KeH. MaceneH,
0aThIChl MEH IIBIFBICHIHBIH apaKaIIbIKThIFbI IIaMa-
Med 1000 maxpippiMHaH apThIK. CONTYCTIrT MeH
OHTYCTITIHIH apansiFel 800 maKBIpIMHAH acajbl.
Cy pecypcrapbina Oail. ©3eHIepiHiH Cy MeJiepi
MOJ1 OOJIBIN, aybUIIAPYAIIbUIBIFEl YIIIH OapbIHILIA
triMai. Ipi esernepiniy Oipi cananateie Epric 3eHi
AnTaii TaybIHBIH OAaThIC-OHTYCTIK KaIlTaJbIHAH
Oacramanmel na, IIBIFBICTAH OAaThICKA Kapal aFbIll
3aiican kemiHe Kyiambl. OHBIH €Ki jKarachl Ie0i
IIYHTIH, CYbI MOJI KEH YKaWJIBIMIBIK OOJIBIIN, Tajai
MBIH JKbUIIaH Oepi ara-0a0ambI3 KYTTBHI KOHBIC
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erin kenred. Keneci ipi e3eH — Tsaup-lllaHbHBIH
CONTYCTIK OaypalibiHan OacTamateiH Ine e3eHi.
On Oatbicka Kapaii arbll bamkam KesiHe KYSIbl.
O3eHHIH €Ki jKarachl KyHapibl €TiCTIK, Cybl MO,
LIypainsl KalblUIblM, aya-paibpl Kosaiel. Kep
Oenepi Teni3 geHreriinen 1000-3000 wmerpmeH
OWiK, OHBIH YCTiHE TEHi3 — MYXUTTapJAaH IIajFai
OpHaJIaCKaHJIbIKTaH, KOHBIPKaH Oenieylik Kyprak,
CYbIK KJIHMMaTblHa Karaabl. JKBUIIBIK opTaimia
KayBIH-IIIAIIBIH MONIIEpPiHiH 145 MM, caibICTBIp-
MaJIbl  BUIFAJIBIKTBIH TOMEH, TeMIIepaTypaHbIH
JKBULIIBIK )KOHE TOYIIKTIK albIpMAaIIbUIBIFBI )KOFAPHL.

Ime oOmbIcBIHA KapacTel YII eHipmiH (AnTai,
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3-cyper — Hlbimxay xoHe Ine Kazak aBTOHOMUSUTBI OONIBICTHIH (PU3HKATIBIK KapTachl

TapOarataii, Ime) TaOurm-reorpadusIBIK KoHE
SKOHOMHKAJIBIK-9JICYMETTIK JKaraaiiblHa aibipMa-
WBUIBIKTAp Oap. Mbicainsl, AnTail TaynapelHa KbUT
0OHBI KOHTHHEHTTIK aya Maccalapbl 0achiM, KIIH-
MaTbl KOHBIP)Kail KOHTUHEHTTI, Tay OeTkeinepinae
KBUIABIK JKaybIH-IIAIIBIH Memmepi 350-600 mm
teHiperinae. Tay ererinme 250-300 MM ToHIpeTiHIE.
Kapneie tycyi Tay ereringe 20-30 cM, am Tayra
OMiKTereH caiiblH 2 MeTpre AeHiH KalbIHIal b1, by
eHIple MaJl IIapyallbUIbIFbl, TYPU3M KOHE Tay-KE€H
OHJIIpIC canackl KaKChl JaMbIFaH.

TapOararaii eHipiHIH KIUMaThl KyaH KOHTH-
HeHTTi. KpICBl CaJIKbIH, Ka3bl BICTBIK, >KaybIH-
IIAMIBIHHBIH  KbBULIBIK  Meumepi  350-500 wmwm.
AyanbIH opTama Temreparypacsl Kanrapaa -20°C,
mrimene +22°C. Tay OeTkeiijepiHeH KenTereH
e3eHep Oacray amanel. Onap HETI3IHEH Kap CYbI-
MEH KOpekTeHei. Tay eTeriHiH TOMBIPaFbl aIIbIK
KbI3bIJ1 KOHBIP TYCTIi, ajaca >KoHE opTa TayJapblH-
Jla KbI3bUI KOHBIP KOHE Kapa TOMBIPAKTHI OOJIBII
keneni. Jlana 3oHackIHAa UTMYPBIH, MOMBLI, KaparaH

TaJjl, KOK TEPEKTi OCETiH OpMaH 30HACHI OpHAJIACKaH.
AWMAaKTBIH €peKIIeNiriHe OailaHbICThI EriH JKOHE
MaJl MaPyalIbUIbIFbL, XKEHLT )KoHEe OHJEYII OHIipic
MEeH KbI3BMET KOpCeTy, cayaa-CaTThIK canajiapbl
JKaKChl JaMbIFaH.

Ine afimarbpl eHipiHIH aya-pailbl Kyprak opi
oTe KyObuTManel. JKep OemepiHiH OpKeNKi OOJBITT
KeJyl JKbUIy MEH BUIFaJl MeJIIEpiHe Jie 03 dacepiH
turizeni. Tay OerkeiinepiHie mIiae aiblHma Op-
tama Temmeparypacsl +20°C, +25°C. JKvurgsik
KayblH-INAIBIH ~ Meumiepi Tay ereringe 250-
350 mm, Ttay Oerkeitnepinme 300-450 mMm. Anmaca
eHiprepinae HeOopi 120 MM mramaceiHaa FaHa. lime
ankaOBIHBIH 63¢H cynapbl Moil. Tekec, KyHnec xoHe
Kac e3ennmepiniH KoceutyblHaH lie e3eni maiina
Oonran. [ne e3eHine ToHip TaybIHBIH KOWHAYBIHAH
Kytaii akkaH 126-maH actaMm e3eH, Oyjiak cyJa-
pol Kyiibuiaabl. COHFBI JKBUIAAPHI XANBIK CAHBIHBIH
apTybl MEH ETICTIK aJKalTapbhIHBIH KEHEI0l YKOHE
3ayBIT-KOCIIOPBIHAAP/BIH ~ KONTeN  KYPBUIYHI,
JKOJIIAPBIH CalbIHYBI CallIapblHaH ayaFra Kepekcis
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ra3fapblH Tapalybl, TONBIPAK TIEH XKep acThl Cy-
JapblHA KEePEKCi3 CyJiap MEH KaJABIKTapIIbIH CHYI
SKOJIOTUSIIBIK OPTAaHBIH IIaMaJiaH ThIC JIACTAHYHI-
Ha aybIn Kenin oTelp. JKepiH copTaHmaHybl MEH
HIeJIelTTeHy >karnaitel aybip. Llbikan OoiblHIIA
KYMJIBI-IIONII JKep ayJaHbl XKapThl MJIH IIAPIIbI
IIaKBIPHIM IAMACKIHJIA 00JICA, OCBIHBIH KaPTHICHI-
HA JXYBIFBI OCBI O0JIBIC ayMaFbIH/a. JKaHbLTBIMHBIH
TYSKKecTi OOJyBl /@ epAiH IIeJCUTTeHYiHe acep
erin kememi. Kertaii FreulbiM  AxamgeMHUSICBHIHBIH
MoJTiMeTiHE cyHeHcek, coHFbl 20 xbut iminme 30
MBIH IIapIIbl INAKBIPEIM ayMakK TYpIi Jopexene
mesgece Oacraran. Ocel aiMakTapAbIH Oipa3 Oeiri
Ine — Kazak aBTOHOMHSIIBIK OOJIBICHI ayMarbIH/Ia
(Kactep CapkpiTkan, 2015).

OKIMIIJIIK ~ TYpFblga  OOJIBIC  KypaMblHa,
TapOarataii, AnTaii ChIHIBI €Ki aliMaK TCH TOTE
KapaiiteiH Kymxa kamacel, KyiiTyH Kanachel koHe
Kymxa, Koprac, Heuikel, Toreiztapay, Kynec, Tekec,
Mownronkype xoHe lllamman Cibe aBTOHOMHSITBIK
aynmaHmapel Kamthiianbl. Opraneirel — Kyioka
Kajachkl. XanKbeIHBIH caHbl 2018 xbuiel 4 MiH 300

MBIH afgamabl Kypanabl. Opraiia THIFBIB3ABIFEL — 16
agam. Tyy xospdunmenti 9,12 %o, emim-xitim — 4,8
%0, TaOurH ociM — 4,32 %o. Kazak YATBHIHBIH CaHbBI
22 madp3apl Kypaael. XamblK CaHbl KaJIbl ecy
OarbIThIHIA. Heri3ri TypreIHIAphIH Ka3ak, KbITaii,
YUFBIP, MOHFOJ, JYHTEH, Ci0€, KbIPFBI3 CHIHIBI YT
eKinnepi. Anaiifa, COHFbI )KbUTIAPbl KpITali IbIH iK1
OJIKEJICpIHEH KOINTeIN KOHBIC ayJapyablH acepiHie
Ta3a KbITall a3aMaTTapbIHbIH CaH/IBIK YJIEC] )KbUIIaH-
JKBLTFa apThIT Keneai. COHbIH HOTHIKECIH/IE Kajaap
MEH ayJlaH/Jap/ia XallblK CaHbl Te3 keOetoie. XabiK
CaHBIHBIH JKBUIJaM apTybl YKYMBICIICH KaMTHLTY,
Oanma caHbIH KOOEHTY KoHE e3re Je JJIeyMEeTTIK
JKarFgainapabl  KUBIHAATHIT — OTBIP.  OCBIHBIH
HOTHXKECIHC KaszakTapiblH Ka3zakcTaHra KOHBIC
aynapy yzaepici ne skenenaeni. Anaiiaa, Kazakcran
YKIMETIHIH TYpPaKChI3 CasCaThIHbIH CaJJlapbIHaH
0ipa3 >KpUTIap Ka3ak Kellli TOKbIpan Kaiabl. by e3
ke3eringe KpiTalinarbl Ka3akTapiblH KarJaibIHa,
MICUXOJIOTHACHIHA KEPi acep €Til OTHIp.

1-kecTe — e Ka3aK aBTOHOMMSUIBI OOJIBICHL: SKIMIIUIIK KYPaMBbl, XaJIKbl MEH JKep ayJaHbl

Xanwik canot HKep
Kep amayni ayoanwl
(wapuibl WaKbIPbLIM)
Kynorca kanacer 542000 524,94
Kyiimyn xanacer 300000 1109,89
Ine ayoanwvl 372590 4681,90
Hlanwan Cibe agmonomuanviy ayoansl 179744 4471,95
Kopeac ayoanwvl 364400 5429,83
Tozvizmapay ayoarvl 164860 4326,90
Kynec ayoanv 297600 6813,74
Monzonkype ayoarut 158900 11127,91
Texec ayoanwvi 156900 7764,10
Huingor ayoanbt 157000 10130,37
Tapoazamaii aiimazol 966300 94698,78
LIsyewex xanaco 159500 3991,25
Vey kanaco 210300 14299,86
Hypbinxcin ayoans 201200 9448,37
Cayan ayoanuvl 203000 12676,58
Tonvt ayoansi 89100 19977,34
Llazanmozail ayoarvt 53400 6112,13
Kobuvixcapvr ayoanvi 49900 28192,65
Anmaii aiimazel 623000 117699,01
Anmai Kanacwi 226300 10829,06
Byvipwwin ayoanul 65900 10357,35
Kemeneii ayoanvi 37600 7152,30
Koxmozaii ayoanwvl 85800 32186,11
bypwiamozaii ayoanwvt 71600 33250,74
Kaba ayoanv 79700 8166,58
Llinein ayoanv 56200 15576,87
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Kazakcran PecnyOnukacel ereMeHIiK aiFaH
COH, YITTBHIH 0acThl JaMy HBICAHBI Opi MemJe-
KEeTTIK MOHIUIIK MYIJECI YIIIH  XaJbIKThIH
JIeMOTpadUsIIBIK-9IEYMETTIK JKaFJaiibIH apTThIPYFa
MoH Oepmi. CoHpmaif-ak Kermi-KOH, COHBIH IIIiHIEe
tapuxu OTaHbIHA OpAJaThIH KaHAAcTap Typalbl
OHTAaWNIBI TIemimMaep MeH OarmapiaManap JaibIH-
nmanel. CTaTHCTUKAIBIK MoajliMeTTepre coiikec 2020
JKBULIBIH OachlHa XaibIK caHbl 18 631 779 amam-
Bl Kypaimbl, Oy KepceTKill OONBIHIIA oleMe
63-operHma (KP ¥ATTBIK 3KOHOMHKA MHHHCTPIIIT]
Cratuctuka komuteti, Ne 36-7/53).

Kazakcran  PecryOnmkacel 1992 kbUTHI
kaHTapaa Kerrait Xaneik PecrrybnukaceiMeH cayma-
DKOHOMHUKAJIBIK KemiciM kacanbl. Coll )KbUIBI €K1 €11
apacblHgarbl cayna-caTTelk 432 mun AKUI mom.
Kypaasl. OmaH coH eKi MeMJIeKeT apachiHna 68-re
KYBIK Kelicimaepre koa Koibuinel (Maaues JI.A.,
2018). Mynnmaii KapbIM-KaTbIHACTAp KOIIi-KOH
aFbIHBIHBIH apTYBIHA J1a 9CEepiH THTI3II.

Kazakcran PecnyOnuKachbIHBIH CBIPTKBI KOIIIi-
KOHHI aitpipmacsl TMJ] ennmepinen Oacka ma mieT
enaepmer 2019 sxvumer 1444 amamasr, an 2020
KBUIIBIH KaHTap-MayChIM apaibIiFbiHaa 774 agam-
OBl Kypall, OH HOTH)Xere J>KeTilm OThlp. COHBIH
immiaae KP men KXP apackiimarsl ke1ii-KOHBIHBIH
KapKBIHIBI Opi OH KOPCETKIIITepi aHBIKTaNaIbl.
Kazakcrannan keryrriiepre KaparaHAa KeTyIi-
nepaiH kapackl OackiM. Kaszipri tanma KP wmen
KXP apacweiHmarbl Kellli-KOH JKarmalblHa ocep
eTyIri cebenrep i KikTep 00JICaK, TOMECHACTIIepTe
HETI3]ICITCH:

- 9KOHOMUKANbIK
Jlcagoatiovl Koca aneanoa);

- mapuxu;

- eeoepahuAnbIK,

- Caacu-KyKblKmolK,

- aneymMemmik,

- 9MHOOeMO2PAPUALBIK,

- amuomaoenu. COHOBIKIMAH OCbI AMAIMbIUYL
cebenmepdi ocuHaKmai Keie Kazipei Kezoe eKi
el apacviHOAsbl KOWLI-KOHHbIY ApPMYbIHA MbIHA
Gaxmoprapoeiy acepi 30p den bazanayza 601a0vl.
Onap:

1. Cayoa-cammulx, icmepi OovviHwaA;

2. Enbex pecypcwl peminde mabwvlcbl Hco2apbl
auMaKkmapaa KoHblICmamuy,

3. Kocinkepnixmi bacmay Hemece Oamvimy
MaKcamolnoa,

4. Binim i30ey dicane 03iH 0ambimy He2i3iHoe.

Exi MemitekeT apachIHIAFBI KOIITi-KOH YKaF TalibIH
coHrbI 10 KBUIIBIK KOJIEMiHE KapacThipap O0JIcak,
Kazakcranra kenren Kpitaii asamatraper 2014

(enbex  HapvlbIHOADL
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KbUTBI (630 amam) 2013 xpUTMEH cabICTBIPFAHAA
(2092 amam) kypT azaifranbl Oaiikamazpl. 2015-
2017 >xpuimap apaljbIfblHJIa UMMHUTPAHTTAp CaHbI
aptein, 3015 amamra xerti (KP ¥ATThIK 3KOHOMHU-
ka MuHHCcTpairi Cratuctuka komureti, 2018: 134).
byn KP men KXP apacweimarsr kemicimaep MeH
o0aap CaHbIHBIH ©CYiMEH, WHBECTUIMSHBI Tap-
TyMEH, COHbIMEH Oipre MeT eJaep/eri Ka3aKTapabl
OranbiHa TapTyMeH OabimaHbIcThl. Al 2018 KbuT-
naH 6actan Kazakcranra KenreH ajlamaap CaHbIHBIH
ecimi Oafikanmanbl, 2020 >KbUIOBIH TEK KaHTap-
MayceiMBIHAa 1220 amamasl Kypaasl (4-cypeTke
KapaHbI3). byJt kanmnel oneM OOWBIHINA €TEK allFaH
MaHIeMUs XKaFJaiibIMeH OalTaHbICTEI OOJIBIN OTHIP.
OcsI KbUIIAP apachbIHAAFH JKaFAaiIapra Kaparania
KOIII-KOH JIMHAMHUKAChl ©3repMeni OOJIbIT  TYp.
ByraH opuHe, SJKOHOMHUKAIBIK, CasCH XKOHE TaH]Ie-
MHS CEK1IA1 (hOpC-Ma)kop JKarFaaiiap ga bIKIaI eTy-
ne (KP ¥1TThiK 5Kk0OHOMUKA MUHUCTPI I CTaTucTu-
ka komureti, 2020: 24).

Benrini Kerraittamynmsr ransiv E. CagoBcKasHBIH
Mamimaeyinme ae, Keiraiiman Ka3zakcranra kerii-
KOHHBIH JaMybIHIa TYPaKThl TYpyFa KOHBIC ayla-
paThlH peraTpuaHTTap, SIFHH STHUKAJIBIK Ka3aKTap
— KaH/JacTap arblHbIH HET13CUTIH Tapuxu (GaxKTop
yikeH pen atkapansl (Camosekas E., 2008)

Tarbl 1a OChI aBTOPIBIH 3€PTTCYiHAE, KbITai
KOILi-KOHBIHBIH HETI3r1 OpTalbIKTapblHa AJMa-
161, Hyp-Cyniran, Axre6e, Anmatsl xoHe LIbFeIc
Kazakcran oOmbICcTaphl jkaTaasl. ATMaThIIa KbITal
KOMITaHUSUIApBIHBIH - oKigikrepi Oap. Am  Hyp-
CyniTan KanacelHIA — KYpBUIBICTapaa, AKkrede 00-
JIBICBIH/Ia MYHAH J)KoHE ra3 oHAiIpYy OOHBIHIIA KbI3MET
KepceTyMeH OalIaHbICTHI KCIOPBIHAAp/A KYMBIC
icreiimi. Anmatel xoHe Ilereic Kazakctan 00-
JIBICTAPBIH/IA KIPIIiI, Yepenulla, TaMaK eHIMAepiH
OHJIIpyre MaMaHIaHJLIPBUIFaH KOCITOPBIHAAD Oap
(Koxxmpona C., 2010).

KP men KXP apacbiHIarbl HEri3ri SMHUTPaHT-
tap arbiHbl AnMartsel, [Isireic Kazakcran obmeicta-
phl MEH AJMaThl KalachlHaH Oaifkamampl. AJMaThI
obnbiceiHal — 88 amam, an Lleireic Kasakcran 00-
JBICKIHAH — 1 agam, AIMaThl KajlacblHaH 3 ajgaM
Kprrait Xaneik PecryOnmukachiHa KOHBIC aylapFaH.
Byn op eHipAae MMMHUTpaHTTap CaHBIHBIH apThII,
aJI SMUTPAHTTAPIBIH a3afoblH Ounmipeni. Kerri-kox
alBIPBIMBI OOMBIHITIA €H JKOFAPFBI KOPCETKIMT (7-Cy-
peTTe KOpCeTiNreHaei) AMaThl 00JIBICEIHA THECLT
(729 amam). Coman coH Anmater, Hyp-Cynran
KaJlaJlapblHAa KOIIi-KOH albIpMachl COHKECIHIIe
356; 203 amamael Kypaiael. Axmomna, IbiFeic
Kazakcran, ATeipay 0OOJBICTApBI KOIIi-KOH aifbIp-
Machl OpTallla KOPCETKIIITEePiHE He.
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Axn enni Kazakcran PecryOnukaceinan Kpitait
Xanplk PecrmyOnmkachlHa KETKEH HMHUTPAHTTAp
CaHBIHBIH JMHAMHUKACHIHA Ha3ap canap 6ocak (5-cy-
peTke KapaHbi3). Exi en apachlHAaFbl KETKEH afaM-
Jap CaHBI TYPAKTHl apTKAaHBIMEH, COHFBI JKbUIIAPHI
KOPCETKIIITEep e3repyae. DMUTPaHTTaAP/IbIH 0ackiM
Oemniri — xacrap. KazakctanIpIKTap YIIiH KOFapbl
OKy OpHBIHZA TETiH OuTiM axy Oarmapiamaiapbl
KBUIJAH KbUIFa apThil, Oyn e3 keseringe KXP-
Ffa KOUI-KOHHBIH aFbIHBIHA OCEpiH  THUTi3emi
(C. KomanoBa, b. Pakumea, A. Maxurosa,
I'. AmkenoBa). KeitaiiiplH XanpIKapaiblK CTYACHT-
TEp CaHbIH €JI9yip apTTHIpyFa MYMKIHIIT1 Oap, ce0ebi
6imim amy kyHel Conrtyctik AMepuka, AycTpanus
Hemece Eypoma enmepiMeH cambICTBIpFaHAa KOJ
KETIMIII XKOHE eI YKIMETTiH xyheni pehopMachIHbIH
HoTmkeciHae KeiTail sxorapbl OUTIM caracel gamy
ycriage (Lu Z., Li W., Li M., Chen Y, 2019).

Kazakcran men KpiTailt apacelHmarel OimiM
Oepy OaiimanpicTapslH AaMbITy KazakctaH MeH

KprTait apaceiHIarbl cascH KoHE SKOHOMHUKAIBIK
BIHTBIMAKTACTHIKTHIH CEPIIIH/II JaMybIHa, COHIANR-aK
TYJIFaapaibIK OallaHbICTAPIbIH 6CYIHE HETi3/IeNreH
3aHIBI TIporiecc OoibIm TaObutanwl. KprTail yirx
O11iM Oepy i MHTEPHAIMOHAIIAHABIPY — OYJT eJJTiH
XaJbIKapajiblK OefeiH apTTHIPYIBIH >KOHE OaThIC
Kytiere Oamama yceIHYABIH Oip Tocimi. Kazakcran
ymin  KpiTaii yHHBepcuTeTTepiMeH e3apa  ic-
KHMBUT aKaJeMHSIIBIK YTKBIPJIBIK TI€H FBUIBIMHU-
3epTTEy BIHTBIMAKTACTBIFBIHBIH ~MYMKIHIIKTEePiH
KEHEUTYyTe, COH/Iali-aK eNJliH eHOCK HAPBIFBIH TYPJII
cananapiarel OUTIKTI MaMaHAapMeH KaMmTaMachl3
eryre siknan erexdi (Serikkaliyeva A.E., Nadirova
G.E., Saparbayeva N.B, 2019).

Coran opait, 2016 >xpumaH Oacranm Kelli-
KOHHBIH KapKbIHABUIBIFBI ~ Oalikamanpl, JereH-
MeH 2019 XpUThl KETKEH aJaMap CaHbl a3ailblll,
2020 >KpUINBIH KaHTap-MayChIMBIHIA MaHICMUS
JKarmalbrHa OaMTaHBICTHI agaMaap MYJIE TOKBIpaIl
KayiraH (4-CypeTke KapaHbI3).
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7-cypet — KazakcranHaH KpiTaiifa KEeTKEH SMUTPAHTTAp CaHBIHBIH AuHAMHKACH (2013-2020 KpuTaapsr)
JHepex keo3i: stat.gov.kz

Hotnxenepai Tanaay

Kaszak xankpl e3iHiH YIT 00BN YHBICHIT, JaMybl
OapbIChIH/Ia KONTEreH KUBIHIBIKTapFa Tar OOJIBII,
WITPETIH/IE )KOUBLTBIN KETY KayITiHe /1€ 5KOIBIKTHL. Ot
eNIMI3IIH reorpadusIblK OpHAJIACyhl, ayMarbIHBIH
KCHJIIT oHE MOJ TaOWUFH-PECYPCTHIK QJICYCTiHIH
00J1ybIMEH Tikesel KaThICThl. COHBIH HOTHIKECIHJIC
Ka3aK XaJKbl QJIEMHIH KeNTereH ejjepiHe aH
cayranan Oocwim kerTi. OChIFaH opai, Kazak aua-
CTIOPAchIH 3€PTTEY JKYMBICTAPhl ETeMEHIIKTEH COH
Oactangpl. Anaiina, reorpausuIbIK KOHBICTaHYbIHA
Kapai, 013 meTenmeri 6apiplK KaHIacTapbIMBI3IbI
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JacIopa *KoHe UpPeeHTa PeTiHe KapacThIPaMbl3.
Kazakcranmen tapuxu kepuii ei1 — Keitaii Xaibik
PecniyOnukacel KypambIHIa eMip Cypill OTHIpFaH
Ka3aKTap oJiap Amacropa emec, cebe0i, 03 xKepiHae,
aTaMeKeHiHIEe OTBI.

KpiTaii Kasakrapbl LIOFBIPIBI KOHBICTAHFAaH
[IsinxaH ay1aHbiHa KapacThl, [ne Kazak aBToHOMUS-
JIBI OOJIBICH JKEP ayMarbl KOHE TaOUFH-KIMMAaTTBIK
JKOHE PeCypCTHIK aneyeri OoiprHma KpiTail yoriH
MaHpBI3ABl aiiMak Ooubi caHanmagbl. Ockl 00IBIC
JKEepiHiH TaOUFU-TeorpausIbIK epeKIenirine Oaii-
JIAHBICTHI aybUIIIAPYalIbUIBIFBI, OHEPKACIIL, Scipece,
OHIIPYIII OHEPKACII )KOHE COHFBI KbUIIAPhI KbI3MET



K. CapxkpiTKaH xoHE T.0.

KepceTy, TYPU3M KOHE caya->KOHOMUKAJIBIK caja-
JapKakCchl qaMbITkesiei. OOIBICTEIHOKOHOMHKAITBIK
mamyel  Keiraitk Men Kazakctan apachIHIAFsI
KONl JKAaKTBUIB CayJa-d>KOHOMUKAJBIK, MOJCHH-
QJICYMETTIK KapbIM-KaThIHACTAPABIH aMYBI-
Ha 30D BIKIAJT ETill OTHIP.

OKOHOMHKAIILIK ~ ©CiMMeH  Oipre  oOibIc
ayMarblHIQ DJKOJIOTHSUIBIK MoceJienep e TYyBIH-
nman kxenexi. OHBIH canjapbl KepIliiec OTBIpFaH
Kazakcranra na ocep eryne. Ilme Kaszak aBToHO-
MUSIUTBI  OOJIBICBIHIAFBI COHFBI Ke3IEepJIeTi XalbIK
CaHBIHBIH apTybl OOJIBICTaFbI KYMBICIICH KaMTY
JKOHE a3 CaHIbl XaNBIKTap/AblH ©3iHiH TiJTiMeH
OuTiM  aiy JKaFgaiiblH ~ KUBIHIOATBIT — KiOEp/Ii.
YpnakrapblHbIH OojamiarbiHa anaHiaraH KpiTait
KazakTapbl KazakcTanra KOHBIC aymapyIbl YIETTi.
Anatina, Kazakcran yKiMeTiHIH KaHIacTapFa Kapara
KOII-KOH CasCaThIHBIH Oip OaFbiTTa, TYPaKThI
JKaJIFacraybl OH/IaFbl Ka3aKTap/blH KOl KelryiHe
O3IHIK KHBIHABIKTAp TYFbI3Abl. Jlece nie, COHFBI
OipHerIe XKbUT KOJIEMIiHJIE KOIlli-KOH KaiTa jkaHza-

Ha Oactanpl. bipak mangemus cannapblHaH KO
KEJYIIiJIep CaHbl KYPT a3aiblll KeTTI.

Kazakcran wmeH KpiTail apachlHIArbl Kellli-
KOH Macenenepi TeK, KaHJAacTapJblH FaHa
KOIIMeH IMIeKTeTin Kanmaiael. OpaH TeIc, eHOEK
MUTPaLUSCHIHBIH KeIli-KoHbl Oap. On OoibIHIIA
KeITalIBIK KOMITAHMSUTAPABIH JKYMBICIIIBUTAPBIHBIH
Kazakranra kemnyi Tipkesice, OLTiM Keli-KOHbI 00¥i-
piHma KazakcTaHmwlk skactapasiH Keitaiira OimiM
ayra OapybIH aiiTyra Oosajpl.

JKanmbl exi MeMJIEKET apachIHAAFrbl KeIli-KOH
JKaFJaiiblH, UIMMUTPAHTTap MEH JMHIPAHTTap ca-
HBIH Taljail Keie, KOIli-KOH aWbIPMacBhIHBIH OH
KepceTkimTepin Oalikayra Oomnanbl. Anaiiaa 2013-
2020 Kpuiaap apajbIFbIHAAFBI KOIIi-KOH CAHBIHBIH
TYPAKCBI3ABUIBIFEI €CeOIHCH op JKbIIIA KOIli-KOH
alBIPBIMBIHBIH Oip ecit, Oip a3alifaHbl aHFApPBLIAJIBI.
Amnaiina 2014 xsinman 6acran 2017 euaapsr apa-
CHIH/Ia KOIIi-KOH aWBIPHIMBIHBIH TYPAaKTHl ©CIMIiH
kepyre Oomanpl (CTaTucTHKa KOMHTETI, AcTaHa,
2018:227).
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8-cyper — Kazakcran meH KpiTaii apaceiHgars! kemri-koH aitbipmacsk (2013-2020 sxeiinapsr)
JHepex keo3i: stat.gov.kz

ConbiMeH Oipre, €Ki MEMJIEKET apachblHIaFbl
KOIIi-KOH op eHipae oprypii. Kerraitmen
nekapanbiH KazakcTaHHBIH HIBIFBIC )KOHE OHTYCTIK-
HIBIFBIC OeiriMeH OeiHyiHiH ceOeOiHeH AJMaTh
MeH IIerFeic KazakcTran oOnpIcTaphiHIa KOIi-KOH
alikpiH Oatikanaapl. CoHbIMEH Oipre, enopiambl3
Hyp-Cynran kanacsl MeH AKMoJ1a 00JIBICBIHA, MUJI-
JuoHep Kajanap — Anmatsl, LIIBIMKEHT KaanapbiHa
UMMUTPAHTTAp KOITeN Keliedi. OHipiiep apachiHaa
bareic Kazakcran, Keiputopma obmabiceiHa KXP-
JIlaH KeJIeTiH IMMHTpaHTTap caHbl eH a3. Am 2019
KBUTBI ATTMaThl 0OJBICBIHA 817 UMMHUTpaAHT Kedil,
oOJBICTap apachlH/a ANJIBIHFBI OPBIHFA Ue OOJFaH.
(7-cypetke KapaHpI3).

KopbIThIHABI
Apnam3atr TapuxblHA Ke3 KibOepreHimizze,
XaNBIKTBIH 1IKi JK9HE CHIPTKBl KONI-KOHBI —

OypblHHaH Oap >XKOHE OJ KONTEreH XaJbIKTapra
TOH, OpTaK YpAic. Analina, oJiapAblH apachiH-
Ia KalplmTacyOslH cebebi MeH camgapbl op
typai. On con Ke3leri casCH-TapuXH IHapT-
JKarJall MEH YJITTHIH HEMece a3zaMaTTap/IblH JKEKe
memriMiMeH OailnmaHwicThl. bByn Typanbl TaHBI-
MaJl 9JeyMETTaHyIIbl, CcasCaTTaHyLIbl FaJlbIMAap
CruBen Kacmc Mapk Jx. Mwiep Obuiaid-
ma KOPBITBIHABLTAMABL: «population shift from
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KpITali Ka3akTapbeIHBIH KOHBICTaHY Teorpaduschl xoHe KazakcTan-KpiTail apachiHIAFl KOIIi-KOH Macemnenepi

countries are not similar amongst themselves and
is defined by personal decisions of people taking
part in the shifting and is a function of globalizing
economy» (Castles, Stephen and Mark J. Mill-
er, 2003). Jlemek, Oy — amaM3aT ©pKEHHETI MEH
9KOHOMHUKAHBIH FaJlaMJIaHYbIHIAFbl Oip QyHKIHs
peTiHze KapaaaThlH jKoHe OaralaHaThIH KYOBUIBIC.

3epTTeyAcH KOpiln OTHIPFAHBIMBI3AM, OIeMHIH
KOITEreH eJJICPIH TYpPJIi TapUXH JKOHE QJICYyMETTIK
JKarjaiinapra OallaHBICTBI KOHBICTaHFaH Kazak
XaJIKpl QYHHUEXKY31HIET] eH IIallbIpaHIbl TapaliFaH
YITTapAbH Oipi  peTiHae MOWBIHIANBIT OTBIP.
Anaiina, omapaeiH KazakcTaHMEH IIEKTECETiH
TapuXu-TeorpadusUIbIK aiiMaKTapra jKaKblH HeMece
aJIBIC MEKEH IeyiHe OalIaHbICThI AUACTIOpaIap )KOHE
WppeleHTa JIeN JJIEYMETTIK-CasCH CTaTyCcKa We
6oxysr 3aHaBUIBIK. LlleTenne emip cypinm OTBIpFaH
Ka3akTapIelH eH ipi morblpel KpiTail enminge
sxkacan otelp. Onap Ilatmaneik Pecelr men Llun
AMITEPUSACHIHBIH OIETCI3 MeKapaiblK KemciMaepi
HeTi31HJe MIeKapaHbIH €Ki XKaFbIHAa KaJIbI KOWFaH
Oip xampIKk yprakrapsl. KasakcTan e3 ereMeHmiriH
IFaH COH, OJIEMJICTI caHaylbl emjepniy Oipi
OOJIBITI, IIETENJETI Ka3aKTapIbl KOIIpill Keyre
MEMJICKETTIK JeHTrelae MoH Oepi.

Kazakcran  PecnyOnmukacelt MeH — Keiraid
Xanblk PecmyOnmkacel apachlHAArbl  KOLIi-KOH

YIepicTepiHiH 3aHIBIK-KYKBIKTBHIK HET13[IepiHiH
KacallybIMeH  KaHIACTapAblH  JKOHE  YKYMBIC
KYWIHIH, OimiM  adylbuUIapAblH — KeIli-KOHBI

OipTiHIEN KaJBIITACHIT MaMBIOBI. Ajaiiga, eki
MEMJICKET apaChIH/IaFbl KOLTi-KOH aiiblpMAaIIbLIBIFBI
oH. Keryminepnen kaparania KedyLIiJiep CaHbl
apTyna. Anaiima op Ke3eHHe OpTypJli CHUITaTKa e
Oonein  oTeIp. Kenmyminepniy imriHAe TYpakThl
TYpyFa KeNeTiH KaHJacTapJblH YJeci OachkiM.

Annarel yakpITTa OCHI YPIICTI TINTiI 1€ TaMbITa
TYCY KepeK.

Toyencizaiktiy 30 xbutsl iminae Kazakcranra 1
MJIH-HAH acTaM 3THHUKAJIbIK Ka3aK KOHBIC ayaapjbl,
OyJ1 5l XaJIKbIHBIH alTapJibIKTall KeOCiHEe BIKIAI
etti. OchiHbIH imiHae KeiTail Ka3aKTapbIHBIH yIeci
15 maiie3 mamackiaga. OHBIH ceOeOin [onenxan
Afibonat >xone MaxuneHoBa Jlapuko Katapibl
ranbiMaapaeiy «OPCION» FbUIBIMU KypHaJbIHIA
XKapbelK KepreH “Return migration issues in Ka-
zakh-Chinese relations: Mobility and immobil-
ity in migration of Kazakh diaspora in China”
aTThl MaKaJlaChlHa ObLIama TyciHmipeni: «Kvimai
Kasakmapwinvly Kazaxcmanea xouvic ayoapevicul
KeameyiHiy Hezizel cebebi — onap scep2inikmi Xanvix
b6onvin maodwiiaovl. CoHOQU-aK, COHbL JHCHLIOADLL
Kaszaxcmanoa skonomukanvlx 6cimuiy memeHoeyi
orcone Kvimail 5KOHOMUKACHIHbIY MYPAKmMbl 6CYi
Kazaxcmanuviy mapmulmObiibl2bl meMeHOemmi.
Anaida Keimatidasel xazaxmap ava mini MmeH
yammolK — Oipecelliikmiyy  CaKkmaniyblHa  Kammol
anayoationl. byn xaszaxmapowly Kazaxcmanza
KOHbIC —ayoapyvlHa mypmki 0012aH  ¢haxmop.
Koimaiioan kencen ocacmapoviy KazaxcmanHoly
2HCO2APbI OKY OPLIHOAPBLIHOA 0KYea Oe2eH HuemiHeH
0i3 coHbly Oanenin Kepe anamwvlzy (Albonar
Honenxan, lapuko Moxunenona, 2018).

EnimizmiH reocascu Mynneci  TYpFbICBIHAH
meTenieri  ATHHKANBIK — Ka3akTapasl  OrtaHra
TapTyABIH MaHbI3BI 30p. O YIIiH e YKiMeTi Ka3ipri
KOJIJIAaHBICTAFbl 3aHJAp MEH KacajaThlH KOMEK
KOJIEMiH YJIFalTHIT, OapbIHIIA )KaFIail )Kacaybl THIC.
ConbIH Oip mAPTHI PETIHAE ETIMI3MIH SJICYMETTIK
JKOHE JKOHOMHUKAIIBIK TapPTHIMJIBUIBIFBIH apTTHIPY
KaKeT. by kazak kelniHiH AaMyblHA KaHA CEpITiH
Oepepi aHBIK.
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GLOBAL INDUSTRIAL DEVELOPMENT TRENDS:
DYNAMICS AND REGIONAL ASPECTS

The article analyzes changes in the spatial structure of world industry (including high-tech) at the
global and regional level in dynamics. The processes in the mining and manufacturing industries of the
world are characterized. The article also presents the author’s rating of countries by the level of industrial
development during the transition to a post-industrial economy based on a matrix of data on 4 indicators
of the level of development of the manufacturing industry in 117 countries of the world.

The calculations were carried out on the basis of official sources of information from the World
Bank, UNIDO, the US Science Foundation, etc.

It is shown that at present the rating of the most industrial regions of the world is headed by Asia. The
world industry leaders are China, the United States and other developed countries, as well as some de-
veloping countries in Asia and Latin America. It is shown that the fragmentation of industrial production
in the context of globalization contributed to the spread of new technologies and the development of the
industrialization process in the world. In the group of leaders in the author’s rating are mainly developed
countries. But there is a shift in industrial development towards a group of developing countries. At the
same time, the process of differentiation of developing countries is recorded. Although a significant part
of developing countries (especially African countries) still represent the “deep periphery” of the world
industry. It was concluded that the global “industrial landscape” in the context of the transition to the
digital economy and in the context of the COVID19 pandemic will change.

Key words: world, regions, industry, manufacturing industry, industrialization, regional shifts,
knowledge and technology-intensive industries, ratings. JEL codes: L16, L60, O14, O57.
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AYHHEXY3IAIK OHAIPICTIK AAMY TEHAEHLLMSIAAPbI:
AMHAMMKA XXKdHE aiMaKTbIK, acreKTiAep

Makanapa OAEMAIK  ©HEepKaCinTiH  KEeHICTIKTIK  KYpPbIAbIMbIHAQFbl  (OHbIH, iWIIHAE >KOFapbl
TEXHOAOTMSAbI) BAEMAIK YKOHE aliMaK ThIK, AEHIEMAET AMHAaMUKAAAFbl ©3repicTep TaAAQHAAbl. DAEMAETI
Tay-KeH >koHe eHAey eHepkacibiHaeri npouectep cunatrasasbl. CoHaaM-aK, MaKaAasa d9AeMHiH 117
eAiHAe eHAeYy 6HepKacibiHiH AaMy AeHremiHiH 4 MHAMKATOPbl TYpPaAbl MOAIMETTEpP MaTpuLaCbiHA
HerispAeAreH MoCTUHAYCTPUMAAAbl 3KOHOMMKAFa Kelly Ke3eHIHAEri MHAYCTPUSIAbIK, AaMy AeHremi
6OVbIHLLIA EAAEPAIH aBTOPAbIK, PEATUHIT YCbIHbIAFaH.

Ecenteyaep AyHuexysiaik 6aHkTiH, IOHMAO-HbIH, AKLLU-TbIH fbIAbIM KOpPbIHbIH >k8He T.0.
aKnapaTTblH PECMU KO3AEpPi HEri3iHAE XKYPFi3iAAi.

Kasipri yakbITTa 8AeMHiH MHAYCTPUAAADI alMaKTapblHbIH, PEMTUMHIIH A3us GacKapaabl. DAEMAIK
eHepKacinTiH kewbacwbirapbl — Kbitan, AKLL skeHe 6acka AamblFaH eAAEp, COHbIMEH KaTap A3Ms MeH
AaTblH AMepUKacbIHAAFbI Kenbip aamylibl eapep. YKahaHaaHy KarFaanibiHAQ OHEPKSCIN OHAIPICIHIH
GOALLEKTEHYI SAEMAE >KaHa TEXHOAOIMSAAAPAbIH TapaAyblHa >XOHE MHAYCTPUSIAAHABIPY MPOLECIHIH
AaMYbIHA bIKMaA €TKEHI KOPCETIAreH. ABTOPAbIK PEMTUHITEr | KoLOaCLibIAap TOObIHAA HETi3iHEH AaMblFaH
eaaep 6ap. bipak, MHAYCTPUSIAbIK, AAMyAQ AaMyLLbl eAAEP TOObIHA Kapait >kbiAXKy 6ap. CoHbiMeH bipre
AAMYLLbl eAAEPAIH AnddepeHUMaumMsCbl MPOLECi >Ka3sblAaAbl. Aamyllbl eAAEPAIH (Bcipece Adpuka
eAAEPIHIH) eAdyip GOAIri aAi KyHre AeMiH 9AEMAIK OHEPKaCINTIH «TepeH nepudepuUsiCbiH» YCbIHAADI.
CaHAbIK, 3KOHOMMKaAFa keuwy >karaarbiHAQ >kaHe COVID19 naHAeMMSICbl >KaFAalblIHAQ FAaAAMADIK,
<MHAYCTPUSIAbIK, AQHALLIADT» ©3repeAi AEreH KOpPbITbIHAbBI KaCaAAbI.

TyitiH ce3aep: oAeM, aiiMakTap, OHEPKaCin, eHAEY OHEepPKaCiDi, MHAYCTPULIAAHABIPY, aliMaKTbIK,
aybicyAap, GiAIMA >KBHE FbIAbIMAbI KAXKeT eTeTiH OHAIpiCTep, perTUHITep.
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TeH,A,eHLI,MM MMUPOBOIro NPOMbILUAE€HHOIO pa3BuTus:
AUHAMHKA U PerMOHaAbHbI€ aCleKTbl

B cTaTbe aHaAM3MPYIOTCH M3MEHEHMS MPOCTPAHCTBEHHOM CTPYKTYPbl MUPOBOM MPOMBILLAEHHOCTH
(B TOM 4UMCAE BbICOKOTEXHOAOTMYHOM) Ha TFAOOGAAbHOM WM PErMOHAAbHOM YPOBHSIX B AMHAMMKE.
OxapaktepusoBaHbl NPOLECChl B rOpHOAOObIBaIOLENn U 06pabaTbiBalOWEN NPOMBILLAEHHOCTU MUpa.
B cTatbe Tak)ke NpeACTaBAeH aBTOPCKUI PEMTUMHI CTPaH MO YPOBHIO MPOMBILAEHHOIO Pa3BUTUS MpuU
nepexoAe K NOCTMHAYCTPMAAbHOM 3KOHOMMKE Ha OCHOBE MaTpMLbl AQHHBIX MO 4 NOKa3aTeASIM YPOBHS
pa3BuTUS 06pabaTbiBalOLLEN NMPOMBILAEHHOCTM B 117 cTpaHax mupa.

PacueTbl MPOBOAMAMCH Ha OCHOBE OULMAALHBIX UCTOUHMKOB MHDOpMaLmK BcemmpHoro GaHka,
IOHMAO, HayuHoro poHaa CLLIA 1 Ap.

[NokasaHo, YTO B HacToOsLLEEe BpeMS PEMTUHT CaMbIX MHAYCTPUAAbHbBIX PEFTMOHOB MMPA BO3FAABASIET
A3ug. Amaepamm MUPOBOM MHAYCTPUK BAsitloTc Kutan, CLLIA 1 Apyrve pasBuTble CTpaHbl, a TakxKe
HeKOTOpble pa3BMBalOLLMECS CTPaHbl A3nm 1 AaTMHCKOM Amepuku. [loka3aHo, uTo bparmeHTaums
NPOMbILLAEHHOI O MPOU3BOACTBA B YCAOBMSIX TA0BaAM3aLMM CMOCOBGCTBOBaAA PACMPOCTPAHEHMIO HOBbIX
TEXHOAOTMI 1 PA3BUTUIO MPOLIECCA MHAYCTPUaAM3aLmmn B Mmpe. B rpynne AMaepoB aBTOPCKOro pemTmHra
HAXOASTCS NPEVMYLLECTBEHHO pa3BUTble CTPaHbl. HO B NPOMbILUAEHHOM Pa3BUTUM HABAIDAQETCS CABUT
B CTOPOHY rpynnbl pa3BmBalomxcd ctpad. [Npu 3tom dmkcupyetca npouecc amdepeHumaumm
Pa3BMBAIOLMXCS CTPaH. XOTS 3HAUMTEAbHAs YacCTb PA3BMBAOLLMXCS CTpaH (0COBEHHO achpUKAHCKMX)
No-npes>kHemy NpeACTaBAsieT cCo601 «rAyOOKYI0 neprdepuio» MMPOBO MHAYCTPUK. BbiA cAeAaH BbIBOA,
UTO rAOGAABHbIN «MHAYCTPUAABbHBINA AQHALIA(T» B KOHTEKCTE nepexoAa K UumMcpoBO 3KOHOMMKE U B

KoHTekcTe naHaemmn COVID19 nsmeHnTcs.

KAtloueBble cAOBa: MMpP, PErvoHbl, MPOMbILAEHHOCTb, 06pabaThiBaloLLlasi MPOMbILAEHHOCTb,
MHAYCTPUaAM3aLMS, PETMOHAAbHBIE CABUIM, HAYKOEMKME 1 HAYKOEMKME OTpacAu, penTtuHru, JEL codes:

L16, L60, O14, O57.

Introduction

Despite the transition of the world economy
to post-industrialism and to a digital economy you
can find more often in the scientific literature the
statements on “rehabilitation of real economy sec-
tor”, “re-industrialization”, devaluation of “de-in-
dustrialization” term and even on a new definition
of “postindustrial society” (Grinberg, 2016; Rodi-
onova et al., 2016; Industrial Development...,2016;
Ziolo, 2017; Kondrat’ev, 2017; Varnavsky, 2019).
It is associated with further updating process of the
industry (“neoindustrialization”, “Industry 4.0”,
“Internet of Things™) at the highly developed coun-
tries (Crescenzi & Rodriguez-Pose, 2011; Draper,
2013; Tolkachev, 2015; Shvab, 2017; Gieranczyk &
Ryczkowski, 2018; Kokuytseva et al, 2019; Indus-
trial Development..., 2020).

The increase in GDP is mainly achieved due
to manufacturing and export-import of high-tech-
nology goods and services in modern economy
(Gieranczyk, 2010; Rodionova et al., 2016; Digital
Transformation .., 2017; Competitive Industrial...,
2020). A large number of scientific studies analyze
the development processes of R&D in countries and,
in particular, their implementation in practice, in-
cluding at the major transnational companies (TNC)
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(Yudina, 2009; Crescenzi & Rodriguez-Pose, 2011;
Kourtit et al., 2011; Kondrat’ev, 2017; Global Man-
ufacturing..., 2016; Kilar, 2018; Competitive In-
dustrial..., 2020; Industrial Development..., 2020).
Many authors devote their works to the peculiari-
ties of the development of industrial sector. They
characterize the structural changes in the economy
of certain countries and world regions. Experts of
UNIDO (Industrial Development Report, Competi-
tive Industrial Performance Index) reports show that
the structural changes of the industrial branch is the
main factor of the gross rate of the development pro-
ductivity of this sphere (Global Manufacturing ...,
2016; Industrial..., 2016; Industrial..., 2020). But
pursuant to its multiple-valued nature, the competi-
tiveness serves as a more comprehensive character-
istic of the economy development, than the current
economic growth rate. The author of this article pre-
viously also attempted to classify countries by the
level of their industrial development (Rodionova et
al., 2016).

Therefore, the goal of this study is to analyze the
contemporary industrialization process peculiarities
in postindustrial transition and to reveal the differen-
tiation of the regions and countries by the character
and rates of the continuous industrialization process
in the world.
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Methodology

The study of the world industry is distinguished
by a number of important methodological features.
The global industry is formed within a complex
interaction of factors and the subordinate distribution
of production capacities of many industries on the
territory of countries and regions.

The study of structural changes in the world
industry was carried out by six geographical
regions: North America (the USA, Canada,
Mexico); 2) Central and South America; Europe
(Western and Eastern Europe, including the
republics of the CIS); Asia; Africa; Oceania
(including Australia).

It is worth noting that the data on industrial
production of countries and regions was analyzed
by physical terms: by volume or weight of
manufactured products in dynamics since 1950. At
the same time, the world leaders were compared by
indicators at current prices (or at constant prices,
2015) in 2002-2019. The sources of the data of
manufacturing value added are UNIDO and the US
Science Foundation (at current prices, millions of
current dollars) (Tables 1, 2).

The authors’ calculations gave an opportunity
to analyze and characterize the changes in the
shares of large regions in the global production
of a particular industrial product (in mining and
manufacturing industries) in dynamics. It was
important to show, that regional structural shifts are
the result of uneven changes intensity of analyzed
indicators.

Table 1 — Per-capita MVA at constant 2015 prices in US$

The collected base of the statistic data received
from UNIDO, IMF, World Bank, OECD, World
Intellectual Property Organization, UNESCO, US
National Science Foundation and other international
organizations allowed us to evaluate the positions
of the countries. Respective author’s classification
of 117 world countries by four indexes of the
innovative and industrial development were made
up. Was used four indexes are: manufacturing value
added (MVA) per capita, share of high technology
export at the industrial export (%); high technology
export per capita; share of MVA in GDP (%). The
117 countries were ranked by each criterion (from
1 to 117). The authors calculated also one specific
index. It is the “relative industrialization level. It
represents the share in creation of the manufacturing
products against the share of the same country in
the world population. All the indexes had equal
“importance”. The country ranks were summarized
by each criterion in order to get the integrated index.
Minimum values based on the ranks summary in the
rating list were put in the leaders table and maximum
— in the outsiders table, respectively.

Results

The situation in the global manufacturing
industries. UNIDO data record a gap between the
averages in developed and developing countries
(Tabl. 1).

The following table presents data of the leaders
of the global manufacturing industry in the period
2005-2019 (at constant prices 2015, US$) (Table 2).

Country group 2005 2010 2018
World 1332 1486 1770
Industrialized Economies 4832 4878 5425
Developing & Emerging Industrial Economies 512 719 997
Emerging Industrial Economies (excl. China) 525 593 683
China 895 1622 2726
Other Developing Economies 221 251 275
Least Developed Countries 64 89 126

Source: Industrial Statistics Database, 2020. UNIDO.

(https://stat.unido.org/app/country/W2.htm?Country=643 &Group=null )
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Table 2 — The leaders of the world manufacturing industry in 2005 — 2019

Share of the world, % MVA per capita, US$

Country 2005 2019 2005 2019
China 13,69 29,67 895,2 2864,0
USA 22,80 15,99 67279 6858.,0
Japan 9,47 7,01 6423,0 7645,0
Germany 6,60 5,42 7043,3 8980,0
India 1,73 3,11 131,0 314,9
Republic of Korea 2,64 3,05 4722,1 8251,9

Source: Industrial Statistics Database, 2020

Changes in the global industrial landscape
continue. The positions of countries in the
international ranking table are also changing. The
total share of the 15 leaders of the manufacturing
industry accounts for 80% of global production.
In other words, the concentration of industrial
production in the world is still high. The results
of the analysis record the rapid pace of industrial
development in China (currently the 1st place
in the world). India is already at the Sth position.
The Republic of Korea occupies the 6th position
(losing India its 5th place in 2005 and 2010). Brazil
ranked 9th. Russia occupied the 13th position in
2019. However, the data on the leading countries
on the MVA per capita (at constant prices 2015,
USD) varies greatly (for example, Germany — 8980
dollars, Japan — 7645 dollars, China — 2864 dollars,
India — 315 dollars) (Table 2).

The analysis of the statistical database of the US
Science Foundation (at current prices, millions of
current dollars) showed that already in 2016 China
became the 1* in the world manufacturing industry
(28.6 % of global manufacturing value added),
ahead of the United States (19.5%), Japan (7.2%)
and Germany (5.8%) (Science and Engineering
Indicators — 2020). UNIDO show, that the position
of China (the “factory of the world) became better
now — 29,7%, 2019 at constant prices 2015, US$
(table 2).

Let us analyze the results of the calculations.
It is recorded that the shifts are directed from the
West to the East. Gradually, the former leading
regions — North America and Europe — are losing
their positions. The share of Asia in the world
industrial production is growing very rapidly
(table 3).

Table 3 — The share of regions in the global manufacturing industry, 2001-2016 (%)

Regions 2003 2006 2009 2012 2015 2016
North America 30,3 27,7 233 21,1 22,5 22,5
Central and South America 34 4.8 5,8 6,2 47 4,0
Europe 32,4 32,1 28,8 244 22,8 22,5
Africa 1,0 1,0 1,1 1,2 1,2 1,1
Asia 31,7 33,2 39,9 46,0 47,9 49,0
Oceania 1,2 1,2 1,1 1,1 0,9 0,9

Source: Science and Engineering Indicators, 2018, author’s calculations.

The calculations showed that now the group of
the most “industrial” regions in the world is headed
by Asia (about 50%, 2016). Its share in the world
manufacturing industry is greater than the total
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share of two regions — Europe and North America
(Table 3). The progress, of course, is associated with
the rapid economic development of China and India,
as well as with the industrial development of Asian
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“newly industrialized countries” (NIC -Republic
of Korea, Singapore, Taiwan, Malaysia, Thailand,
Indonesia, etc.).

Value-added output of “high R&D intensive”
and “medium-high R&D intensive” industries.
The growth of value-added output of “high
R&D intensive” industries is a key trend in the
transformation of the spatial structure of the world
manufacturing industry. In the analyzed 15 years
(from 2003 to 2018), HT manufacturing value added

doubled — from $ 1 521 billion to § 3 242 billion at
current dollars (Science and Engineering..., 2020).

The leading region is currently Asia (39%, 2018).
This was primarily due to an increase of the share of
China in the production of high-tech products (an
increase of the share from 6 to 20%). The North
American region moved to the second position with
a decrease in the share in the world output from 40
to 34% in the analyzed period. Europe has the 3d
position (Table 4).

Table 4 — Value-added output of “high R&D intensive” industries by selected region (share of regions), 2003-2018, %

Regions 2003 2006 2009 2012 2015 2018
North America 40,5 37,9 36,7 33,1 34,6 34,0
Central and South America 1,4 2,0 2,4 2,7 2,2 1,9
Europe 28,2 28,9 28,3 25,8 23,8 233
Africa 0,5 0,7 0,7 0,9 0,9 0,8
Asia 28,1 29,2 30,2 35,4 37,2 38,7
Oceania 1,2 1,4 1,5 1,9 1,3 1,4

Source: Science and Engineering Indicators, 2020, author’s calculations.

Production volumes continued to grow in all
regions. But the growth rates were different. For
example, in North America and Europe, production
volumes increased 2 times, and in Asia — 3 times
(including in China — 7 times).

Nevertheless, at the country level, the
USA remains the world leader in “high R&D
intensive” industries (32% of the world value-
added output). China is rapidly catching up

that country. It is important to note that these
countries are constantly increasing their
influence in the control of high-tech industries
in the world market, including as a result due to
the development of process of reindustrialization
and neoindustrialization.

You can analyze data on the production of goods
and services from “high R&D intensive” industries
by selected countries (tabl. 5).

Table 5 — Value-added output of “high R&D intensive” industries by selected region or country (billions of current dollars and

percent share), 2003-2018

United States EU Japan China Rest of world
Year Billions Share Billions Share Billions Share Billions Share Billions Share
dollars (%) dollars (%) dollars (%) dollars (%) dollars (%)
2003 573,4 38 380,5 25 190,1 12 92,1 6 159,9 11
2006 666,8 35 473,6 25 189,6 10 146,8 8 234,5 12
2009 743,7 35 509,9 24 191,1 9 220,5 10 282,4 13
2012 782,9 31 516,6 20 199,0 8 368,1 15 386,1 15
2015 890,8 33 537,2 20 146,8 5 500,0 18 347,6 13
2018 1044,7 32 619,5 19 146,2 5 669,4 21 386,3 12

Source: Science and Engineering Indicators, 2020
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The “high R&D intensive” industries are:
aircraft and spacecraft industry, pharmaceuticals,
computer, electronic, and optical products, computer
software publishing, scientific R&D services. The
leaders in this branch of the world industry are now:
USA, China, Japan, Germany, Republic of Korea,
Taiwan, Ireland, UK, and Switzerland. Among the
leaders we see Ireland (now called the “Celtic Lion”
by analogy with the “Asian Tigers”), which even
outstripped of the UK.

The “medium-high R&D intensive’ industries
are: chemicals excluding pharmaceuticals, electrical
equipment and other machinery and equipment, motor
vehicles, railroads and military vehicles, weapons and

ammunition industry, IT services. You can analyze
data on the production of goods and services from
“medium-high R&D intensive” industries by selected
regions and countries (tabl. 6, 7).

Asia is the leader (almost 47%, 2018). At the
same time, we observe a decrease in the share of
North America from 29 to 24%. The leaders of
“medium-high R&D intensive” industries in 2018
were: China (26%), USA (22%), Japan (10%),
Germany (8%), Republic of Korea, India, UK,
France and Italy.

You can analyze data on the production of goods
and services from “medium-high R&D intensive”
industries by selected countries and regions (tabl. 7).

Table 6 — Value-added output of “medium-high R&D intensive” industries by selected region (share of regions), 2003-2018, %

Regions 2003 2006 2009 2012 2015 2018
North America 29,0 26,2 22,0 22,0 24,1 24,1
Central and South America 2,3 3,3 44 44 3,1 2,5
Europe 34,1 34,8 31,7 27,6 26,1 25,0
Africa 0,8 1,0 12 12 1,2 1,0
Asia 32,9 33,7 39,5 43,7 44,7 46,6
Oceania 0,9 1,0 1,2 1,2 0,9 0,8

Source: Science and Engineering Indicators, 2020, author’s calculations.

Table 7 — Value-added output of “medium-high R&D intensive” industries by selected or country or region (billions of current

dollars and percent share), 2003—2018

United States EU China Japan Rest of world
Year Billions Share Billions Share Billions Share Billions Share Billions Share
dollars (%) dollars (%) dollars (%) dollars (%) dollars (%)
2003 600,3 25 747,2 32 165,5 7 4374 19 260,5 11
2006 684,3 23 953,0 32 273,0 9 478,9 16 407,0 14
2009 659,8 19 971,2 29 531,1 16 4939 15 4990 15
2012 869,8 19 1115,6 24 907,2 20 642,9 14 696,3 15
2015 1022,8 21 1138,6 24 1 144,6 24 487,6 10 592,1 12
2018 1251,7 22 1309,1 23 1515,0 26 557,71 10 636,8 11

Source: Science and Engineering Indicators, 2020

The balance of power in the global economy
and in “medium-high R&D intensive” industries is
changing. The production of China has grown at a
very rapid pace over the past decade. The share of
China is 26%, 2018. The share of EU is 23%. %.
The share of USA is 22% (tabl. 7).
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The share of regions in the world production
of some types of manufacturing industries. It is
important to note that Asia has the largest share in
all extractive industries (Table 8, 9).

The share of Asia in oil production exceeded
40% of the global volume in 2018 (at a strong



I.A. Rodionova

reduction in the share of North America from 54
to 23%). The leaders of oil production in the world
are Saudi Arabia, the USA, Russia, Canada, China,
Iraq, and Iran. North America’s share in natural gas
production has also fallen sharply from 93 to 26% of
the world production since 1950. The share of Asia
has grown from 0.4 to 31%. The leaders in natural
gas extraction are the USA, Russia, Canada, Iran,
Qatar, and China.

In the bauxite mining industry in 1950,
the leader was the Central and South America.
Foreign Europe was the second. By 2018, the

European countries have virtually stopped mining
bauxite (the main raw material for aluminum
smelting). Now Asia is leader (about 33% of the
world production). The leaders in the extraction
of bauxite are: Australia, China, Guinea, Brazil,
India, and Jamaica. The share of Asian countries in
the extraction of iron ore (in commercial mass) is
more than 25%, etc.

It is important to note that in manufacturing
industry there is also a serious redistribution of
production between large regions of the world in
favor of Asian countries (table 9).

Table 8 — The share of regions in the world mining industry, 1950-2018, %

Crude oil Natural gas Bauxite Iron“(l);eggli;tual
1950 2018 1950 2018 1950 2018 1950 2018

Europe 1,9 3,6 2,6 6,5 25,5 1,2 30,3 1,8
USSR/CIS 7,3 15,8 3,1 21,5 6,4 34 15,7 8,1
North America 54,0 23,0 92,8 27,2 15,8 0,1 41,0 3,9
Central and South America 17,6 7,5 1,2 4,6 43,6 15,8 2,8 21,3
Asia 18,7 41,1 0,4 30,7 7,1 32,9 2,1 40,6
Africa 0,5 8,7 0 6,1 1,6 16,6 4,5 2,6
Oceania 0 0,3 0 3,4 0,0 30,0 1,0 25,3

Sources: BP Statistical Review of World Energy, 2019; Mineral Commodity Summaries, 2019, and other sources of information,

author’s calculations.

Table 9 — The share of regions in the world manufacturing industries, 1950-2018, %

:;flceiraitciioti Aluminum Steel Cars

1950 2018 1950 2018 1950 2018 1950 2018
Foreign Europe 31,1 15,3 52,5 8,1 31,9 9,9 13,7 22,9
USSR/CIS 9,3 53 8,0 6,7 14,4 5,7 0,8 2,5
North America 47,7 20,5 28,5 8,2 48,1 6,6 85,5 7,1
Central and South America 2,2 49 1,6 2,5 0,5 2,7 0 3,8
Asia 6,9 48,1 5,5 68,0 4,1 74,1 0 62,8
Africa 1,6 32 0,7 3,0 0,4 0,8 0 1,0
Oceania 1,3 1,5 32 3,6 0,5 0,3 0 0,2

Sources: World Steel in Figures, 2019; BP Statistical Review of World Energy, 2019; Mineral Commodity Summaries, 2019;
International Organization of Motor Vehicle Manufacturers, 2019, and other sources of information, author’s calculations.
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The share of Asia in the production of steel
smelting — from 4 to 74% increased; in primary
aluminum smelting — from 5.5 to 68%, in production
of passenger cars — to 63%; in the production of
mineral fertilizers — from 5 to 60%. And the share of
Asia increased in 1950-2018 from 8 to 83% in the
production of various types of chemical fibers, etc.
All the above data confirm the fact of the leading
position of Asia. Moreover, the share of the Asian
region continues to grow (Rodionova et al., 2016;
Kondrat’ev, 2017; Industrial Statistics..., 2020).

Authors’ rating of the countries of the world in
terms of industrial development. Many developing
economies (China, Republic of Korea, Singapore,
Malaysia, Thailand, Mexico, Argentina, Turkey,
Brazil, UAE, Kuwait, Qatar, Saudi Arabia and
others) have made a decisive progress. They exceed

many European countries at the indexes of the
industrial development (Global Information ...,
2016; Measuring the Information..., 2017; Global
Innovation..., 2018; Industrial Statistics..., 2020).
Author determined the indexes which allow
characterizing the level of the industrialization
process development in different countries to a
high degree of accuracy. Author should point out
that there is high positive correlation among the
selected indexes. We should note that the highest
correlation (about 0.6-0.8) was determined between
the ranks of the countries in the authors’ rating of
the industrial development and GDP per capita,
manufacturing value added per capita and “the
relative industrialization coefficient”. The author’s
ranking results by the industrialization level of 11
leading countries is shown in the table (tabl. 10).

Table 10 — Position of the countries in the authors’ rating list and specific indexes, 2015

in dﬁ;ltzl:a?lr :;eitigﬁrr?z;}tlf)t{ec\;inifies indﬁifii;j;ion MVA per capita GDP (PPP) per capita
coefficient»

position country index position Uss$ position ThOl[ljS;1n$d. of position
1 Republic of Korea 5.27 10 7 400.20 8 37.9 25
2 Singapore 6.98 4 9292.00 3 87.1 3
3 Ireland 10.28 1 10 739.40 2 69.4 5
4 Switzerland 8.22 2 14 466.60 1 59.4 8
5 Germany 5.82 8 9193.00 4 48.2 15
6 Czech Republic 3.12 20 5011.90 16 332 31
7 Malaysia 1.41 38 2490.90 36 27.2 39
8 Japan 6.59 5 8382.30 5 389 24
9 Austria 6.13 7 8335.70 6 47.9 16
10 Slovenia 2.90 23 4 328.30 21 32,0 32
11 China 0.93 48 2025.30 38 15.4 61

The highest positions in the author’s ranking
of «the level of industrialization» are: Ireland,
Switzerland, Singapore, Japan, Finland, Austria,
Germany, Sweden, the Republic of Korea, and
Denmark. It is important also that China holds
the 3rd position in the UNIDO rating table
(Competitive Industrial Performance 2019 — CIP
Index). The leaders by CIP Index are Germany and
Japan. Republic of Korea, the USA and Ireland
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follow China. It is implied that the tendencies of
manufacturing development ensure the long-term
growth of the entire country economy (Industrial. ..,
2016; Competitive Industrial..., 2020).

Discussion

The industrialized economies remain in the
leaders group of all international rating tables
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(inclusive author’s rating). It should also consider
the following. At the same time, many economically
highly developed countries are currently pursuing
their strategies in the direction of restoring the
role of industrial production (reindustrialization,
neoindustrialization). According to our strong
opinion when calculating the industrialization
integrated index you should consider participation
of the countries in the world gross value chains
(GVC) (Draper, 2013). For example, project World
Input-Output Database (WIOD) (World Input-
Output Database, 2019) is as an attempt to evaluate
the contribution of the countries to the world gross
value chains. This, obviously, will have an impact
on the countries order in the compiled ratings.

The international statistics shows decrease in the
share of the manufacturing industry in GDP of the
developed countries. However, it does not mean the
decrease in the level of the industry development of
these states. This fact for the developed countries
can be partially explained by “invisibility” of their
real participation in the global added value chains
(Kondrat’ev, 2014; Shvab, 2017). New digital
evolutions in industry offer key opportunities for
companies (Digital Transformation..., 2017). The
digital restructuring of industry offers plenty of
opportunities to boost international competitiveness.
Without any doubt, transfer of the industrial
production to China, Singapore, Malaysia, Thailand
and other developing countries allows receiving
additional benefits, mainly for the transnational
corporations. WIOD project showed that the data
on the share of China in the high technology export
may be exaggerated (Draper, 2013; World Input-
Output Database — WIOD, 2019). For example,
some Chinese researchers note that 82% of China’s
high-tech exports are high-tech products made from
imported key parts and components. And trade
statistics mistakenly attribute to China the entire
value of these harvested goods, thereby greatly
inflating the value of Chinese exports (Yuging,
2011). Nevertheless, in accordance with the existing

methodology, the international statistics reflects a
total value of the whole product as Chinese high
technology export.

Conclusions

A great number of conditions and factors,
including new ones (the development of information
and communication technologies and the network
economy, interstate integration, the geographic
strategy of TNCs, etc.) influence on the placement
of manufacturing industries.

Economically developed countries (USA,
Japan, EU countries) retain their important positions
in the global industry. In order to characterize the
industry of this group of industrialized states, the
term “highly developed postindustrial industry” is
used.

The population of developing countries is
growing. And the volumes of the production and
consumption of products in these states are growing
as well. The growing importance of developing
countries in the world economy is recorded. The
main direction of the current stage of development
of the industrialization process in the world is the
shift of production and consumption to Asia. Asia
is the region-leader in the world industry. Now the
world industrial leader is China. We can note the
differentiation process of the developing countries.
But a major part of the developing countries
(particularly, African) still represents the outsiders
of the world industry. The results of the author’s
ranking prove this thesis.

It is the fact that the process of industrialization
is continuing at the global level. But it occurs
under different conditions, by different ways and at
different rates. But the global pandemic (COVID-19)
has affected the course of world history, as well as
the volume of production and the balance of power
in the world economy. And this factor will continue
to influence the global situation in the world for a
long time to come.
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AYbIA TYPU3SMIH AAMBITY MAKCATbIHAA
OHTYCTIK KASBAKCTAHHbIH, TYPUCTIK
KAUMATTDBIK UHAEKCIH BATAAAY

TypuUCTiK )kaHE peKpeaumsiAblK PeCYpCTap TYPUSMHIH 8P TYPAI 6aFbITbIH AAMbITYFa MYMKIHAIK 6epeA.
Ocbl MakcaTTbl OpbIHAQY YLIIH, aiMaKTblH TYPUCTIK-PEKPEALMSAbIK SAEYETIH GaraAayAblH, KelleHA]
JKYMbICTapbl >XKYPrizireai. AybIA TYPU3MIH AAMbITY TiKeAell 9AeYMETTIK-3KOHOMMKAAbIK, XaFAalAapFa,
MH(PaKYPbIAbIM >KaF AAMbIHA >KOHE HAKThl TYPUCTIK alMaKTblH TapTbIMABIAbIFbIHA GANAAHBICTbI. AybIA
TYpM3Mi KerTereH eapepAeri >kannam Typusmre KocbiMila GOAYbl MYMKiH, COHbiMeH Gipre Typusm
AEHTrerni TOMEeH XXepAepAe MHHOBaUMSAbIK 6acTama 6oAa aaTbiHbl GeAriai. Kasipri kesae aybia Typusmi
LeTEeAAIK MEMAEKETTEPAE >KOFapbl bIPFaKTbIAbIKNEH Aambln >KaTblp. KasakcraHA@ Aa aybIA TYPU3MIH
AAMBITYAbIH 30p MYMKiHAIKTEpPi 6ap. AybIA TYPM3MiH HaKTbl ayMaK TapAA AAMbITY MyMKIHAIKTEPiH TarAQy
YLUiH apHaibl TypUCTiK-pekpeaumsAbiK, 6arasay Xyprisiaeai. Makarasa OHTycTik KasakcTaHHbIH ayblA
TYPM3MIiH AAMbITYAbIH KAMMATTbIK, 9AEYETiH GaFaAay yiliH OHbIH TYPUCTIK KAUMATTbIK, MHAEKCIHE TarAQy
KYPrisiaai. KAMMATTbIK, MHAEKCTIH cunaTtTamachl 60iMbIHILIA aliMaKThiH, KAMMATTbIK, KOAQMAbIAbIFbIHbIH,
AVMHAMMKAChl aHbIKTaAAbL. KAMMATTbIK MHAEKCTIH GaAAAbIK KepceTkiluTepiHe 6arnAaHbICTbl OHTYCTIK
KasakcTaHHbIH KapTacbl >KAaCaAblHAbl. AHbIKTAAFAH HOTUXKeAep OOMbIHLIA aiMaKTblH KAMMATTbIK,
SKaMAbBIABIFbIHbIH KOAAMAbI HEMECE KOAAMAbl €MECTIri aHblKTaAAbl. BYA TypucTep yuiH XeHe Tikeaei
aybIA TYPU3MIH AQMbITY YLLIIH MaHbI3AbI PAKTOP KOHE TYPUCTIK-peKpealmsAbIK, GaFrarayAblH MaHbI3AbI
Ke3eHAEPIiHiH 6ipi 6OAbIN TabblAaAbI.

TyiiiH ce3aep: ayblA TYpU3Mi, aybIAABIK aliMak, ayblA, TYPUCTIK-PEKPEALUSIABIK, SAEYET, TYPUCTIK
KAMMATTbIK, MHAEKC, 3h(DeKTUBTI TemnepaTypa.

Zh.N. Aliyeva*, A.B. Kyrykbay

Al-Farabi Kazakh National University, Kazakhstan, Almaty
"e-mail: aliyeva.zhannat@gmail.com

Assessment of the tourist climate index
of southern Kazakhstan for the development of rural tourism

The variety of tourist and recreational resources allows you to develop different areas of tourism. For
this purpose, a comprehensive work is being carried out to assess the tourist and recreational potential
of the region. The development of rural tourism directly depends on the socio-economic conditions, the
state of infrastructure and the attractiveness of a particular tourist region. Rural tourism can complement
mass tourism in many countries, as well as be an innovative initiative in areas with a low level of tourism
development. Currently, in foreign countries, rural tourism is developing with a high rhythm. Kazakhstan
also has great opportunities for the development of this type of tourism. To determine the opportunities
for the development of rural tourism in a particular territory, it is necessary to conduct a special tourist
and recreational assessment. The article analyzes the climate index of Southern Kazakhstan to assess the
climate potential of rural tourism development. According to the characteristics of the climate index, the
dynamics of the climatic comfort of the region is revealed. Depending on the points of the tourist climate
index, a map of Southern Kazakhstan is compiled. The results of the study allow us to identify the regions
of Kazakhstan that are favorable from the point of view of climatic comfort. This is an important factor
for tourists and directly for the development of rural tourism and is one of the most important stages of
tourist and recreational assessment.

Key words: rural tourism, rural area, village, tourist and recreational potential, tourist climate index,
effective temperature.
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OLI,eHKa TYPUCTCKOIO KAUMAaTU4Y€CKOro MHAEeKca IOxcHoro Ka3saxcraHa
B LLeASX Pa3BUTHUSI CEAbCKOIo Typu3ma

PasHoo6pasme  TypuCTCKO-peKpealiMoHHbIX — PEecypCoB  MO3BOASIET  pa3BMBaTb  Pa3AMUHble
HanpaBAeHUs Typr3ma. B HacTosdwern cTaTbe NPOBOAMTCS KOMIMAEKCHAs paboTa no oueHKe TypUCTCKO-
peKpeaumMoHHOro MoTeHUMaAa pervoHa. PasBuTue CeAbCKOro Typu3ma HampsiMylo 3aBUCUT OT
COLUMAAbHO-3KOHOMMYECKMX YCAOBUI, COCTOSIHUS MH(PPACTPYKTYPbl M MPUBAEKATEABHOCTM KOHKPETHOTO
TYpPUCTCKOro pernoHa. CeAbCKUI Typr3M MOXKET CTaTb AOMOAHEHUEM K MACCOBOMY TYPU3MY BO MHOTMX
CTpaHax, a TakXe CTaTb MHHOBALMOHHOM MHUUMATMBOM B paiOHax C HU3KMM YPOBHEM Pa3BUTMS
Typu3ma. B HacTosiLee Bpems B 3apy6esxxHbIX FOCYAQPCTBAX CEAbCKUIA TypU3M PA3BUBAETCS C BbICOKOM
pPUTMMYHOCTBIO. B KasaxctaHe Takxke umeloTcst 60AbLIME BO3MOXHOCTU AASl PA3BUTUSI AQHHOTO BUAQ
Typusma. AAs orpeAeAeH s BO3MOXKHOCTEN Pa3BUTHS CEAbCKOMO Typr3mMa Ha KOHKPETHOM TeppuUTopum
HEOOXOAMMO MPOBECTU CMELMAAbHYIO TYPUCTCKO-PEKPealMoHHY0 OueHKy. B cTathbe npoBoauMTCs
aHaAM3 KAMMAaTMyeckoro MHaekca lOxkHoro KasaxcTaHa AAS OLeHKM KAMMaTMUecKoro noTeHLMaAa
pasBUTUSI CEAbCKOTO Typu3ma. 1o XapakTepuCTMKe KAMMATMYeCKOro MHAEKCA BbISIBAEHA AMHaMMKa
KAMMATUYEeCKON KOM(OPTHOCTM pernoHa. B 3aBMCMMOCTM OT GaAAbHbIX MOKasaTeAer TypPUCTCKOrO
KAMMaTMUeckoro MHAeKkca cocTaBaeHa KapTa OxHoro KasaxcrtaHa. PesyabTaTbl mMccaepOBaHMSE
MO3BOASIOT BbISIBUTb HAAronpusITHbIE C TOUKM 3PEHMS KAMMATUUeCKOro komdopTa pernoHa KasaxcraHa.
DTOT BaXKHbIN (haKTOP AASI TYPUCTOB M HEMOCPEACTBEHHO AASI PA3BUTUSI CEABCKOrO TYPU3MA U SBASIETCSI

OAHWMM U3 BaXKHEMLLMX 3TANOB TYPUCTCKO-PEKPEALLMOHHOMN OLIEHKM.
KAroueBble cAOBa: CEAbCKMIA TYPU3M, CEAbCKAasi MECTHOCTb, AEPEBHS, TYPUCTCKO-PeKpeaLMOHHbIN
NnoTeHUMaA, TYPUCTCKUIA KAUMATUUECKMiA MHAEKC, 3hpeKTUBHas TeMnepaTypa.

Kipicne

AyBIT JocTypii TYpA€ aybul IapyallbUIbIFbI
OaceiM OarbIT OONBIN TAOBUIATBHIH OHAIPIC OPHBI
peTiHAe cumarTananbl. bipak aybul IapyamiblIbIK
TOXKIpUOENEpiHiH KEHCIOIHIH KOHE JTaMYybIHBIH
ocepiHeH maiima OoJFaH  e3repicTep  aybll
KaybIMIACTBIKTAPBIHBIH KYPBIIBIMBIHA TEPEH dcep
eTTi. AybIT OHJIpIC KEHICTITIHEH TYTHIHYIIBUIBIK
KEHICTIKKE alHaJIIbI )KOHE OHJA TYPHU3M MaHbBI3/bI
opbra angsl (Dashper, 2014)

AyBUI Typu3Mi KeHOip aybUIIBIK JKepiepleri
Mocenenepal TyOerewni memmedai, amadga ol
9KOHOMHUKAJIBIK 6CYyTre, QJIEyMETTIK >KOHE MOICHU
JaMyfa SKOHE KaybIMIACTBIKTApbIH  OIpJiri
HBIFaWTYyFa MYMKiHAIK Oepeni. Aybul TypusMmi
MEMJICKETTIK JKOHE YKEKEe MEHILIIKTET1 TaOurH KoHe
MOJIEHH PeCypCTap/blH KEH CIEKTPiH JKOHE THiCTi
MHQPaKYpBUIBIMBIHA COHKEC KbI3SMETTEp KELICHiH
yceraa anaap! (Cawley and Gillmor, 2008). TypucTik
JKOHE PpEKpealysuIbIK PecypcTapiblH SpTYPILIiri
— TYpU3MHIH TYpJi OaFbITTapblH JAMBITyFa JKOI
amaapl. AJ OV JKarmaiima OoJiamarsl 30p TyPH3M
TypJepiHiy Oipi, OYJ1 — aybul TYypHU3Mi.

Aybul  Typu3Mi aybULABIK  aiMakKTapIblH,
aybULIapIbIH SKOHOMHKAJIBIK JKOHE OJIEYMETTIK
JlaMybIHa OEJICEHJII 9cep eTejl oHE OHJa OapraH
TYpPUCTEPIiH aybUIABIK ©OMIpMEH, TYPFBIHAAPIBIH
KYHJAETIKTI ICTEpiMEH TaHBICyFa JKOHE TaOWFaTTa
YaKBIT OTKI3yre MyMKIiHJIIK Oepei.

Bipinminen, Oykia nambiFaH oleMje aybul
TypU3Mi aybUlZia eMip CYPETiH aJaMAapAblH aybul
LIapyaIlbUTBIFBl apKBUIBI KOCHIMIIIA TaOBbIC TaOYbI-
Ha MYMKiHZAIK Oepeni. ExiHmmmeH, aybul Typusmi
JIOCTYPJIi eMeC JaMy/Ibl J)KOHE KACIIKEPIIiK MYMKIH-
JOIKTepAl BIHTAJNAHABIPYFa apHANFaH, OUTKEHI Ty-
PH3M )KYMBIC OPBIHAAPBIH KYPHIII, O6IIIeK cayJaHbIH
OCylH KOJJIAHIbl, JOCTYpJli Hamap JamblFaH
9KOHOMHMKaFa eMipieH ik 6epeni. COHIBIKTaH aybUl
TYPHU3Mi WITTHIK JKOHE XaJIbIKapaJblK JeHIelepae
aybUIJIBIK ayJaHaapibl JaMbITy XOHIHJIETI CTpa-
Terusiap MeH OarjapiaMaliblK Ky>KaTTapIblH Oip
oemirine atramae! (Khartishvilli et.al, 2019).

AyBUIIBIK ~ aliMaKTapia —JeMalyFa  JIeTeH
KbI3BIFYIIBUILIK XIX Facelpia maiima Oonmgel. A
Kasipri TaHAa aybpll TypHU3Mi OJEMOIK TYPHUCTIK
arpiHHBIH  12-men 30%-ra jediinri yieciH ana-

Ibl.  Aybll  TYpU3MiHIH  KapKbIHIBI  ©CYyiHE
OipHemre TypTKiKanWTTap KemeHi ocep erti. Omap:
TYpUCTEpiH epekiie JaHamadpTTapaa Jema-

Ty KaKETTUTIKTepiH KaHaraTTaHABIPY, ayBUIIBIK
aliMaKkTapja TypuU3M JaMbITyFa bIHFANUIACTBIPY,
TapTBIMABI )KYMBIC OPBIHIAPBIH KYPY, TAOUFH KoHE
MOJIeHH oneyeTTi kemeHnai mnaiimanmany (Kopome-
Ba, 2018). AypaplK TypuU3MHIH ©CYiHE BIKIAI
€TeTiH TYPTKiKAaUTTapAblH OOJybIHa KapaMacTa,
Kazakcranna oHbIH anaTelH yieci mamainsl. [le-
FeHMEH, aybll TYpPU3MIH JaMBITyFa KOJAMbl
aiiMakTap MEH TYPHCTIK-pEKpealusUIbIK pecypcTap
JKETKLTIKTI.
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Enne aypin Typu3MiH JaMBITYIBIH KAHIIATBIKTHI
MYMKIHIIrT 0ap eKeHAIriH  aHBIKTay  YIIiH
aliMaKTapJblH TYPHUCTIK-PEKPEAIUSIIBIK QlIeyeTiH
Oaramayra Oonaapl. TypHCTIK-peKpeanusIIbIK die-
yeTTi Oaranay aiiMaKTBhIH OOCEKEeNeCTITiH aHBIKTaY-
Ffa MYMKIiHAIK OepeTiH KeIIeHAl 3epTTeyAi KaXXeT
€TETIH Kypaeli »XyMbIC. TypHCTIK-peKpeaItusiIbiK
OJIEYeTTIH HETi3rl Kypaymisl dJIeMEeHTTEpiHiH Oipi
— Tabufu pecypcTap, OHBIH IMIHAEC KIMMAaTTBIK
xkarmai (I'yakoBekux, 2017). Konmaiins! KIIMMATTHIK
JKaFIaiAbIH OOJybl TYpPUCTEpP VIIIH TapThIMIIbI
(dakropasiH Oipi Oosbin TaObuiaabl. COHIBIKTAH
Onryctik Ka3zakCTaHHBIH TYPHUCTIK KIMMATTHIK
WHAEKCIH Oaranay aliMakTa aybul TYpH3MiH
JIAMBITY]IBIH KJIMMATTBIK daFbIHAH MYMKIHJ{IKTEPiH
KepceTe anafpl.

KoapanbLaran
dicrepi

JAepeKTep MeH 3eprTey

TypuCTiK KIUMATTBIK WHAEKCTI aHBIKTAYy YIIiH
Onrycrik  KazakcTan dSKOHOMHKANBIK —ayIaHbI
TaHJATBIT anbiHAR. OHBIH KypaMbiHa: KeI3suiopaa,
Typxictan, KamObu1, AnMarel OOJBICTApHI JKOHE
Anmarsl, [lIsiMkenT Kananapsl kipeai (Kuralbayev,
2017). AMaKThIH Kanbl ayMarsl 712,2 MBIH KM,
DKOHOMHKAIIBIK ayJAaHHBIH IIeKapackl OATHICHIH/IA
Apai TeHi3iHeH OacTaiblm, MBFBICHIHAA KpiTaliMeH
apabIKTaFsl MEMIIEKETTIK Iekapara faeiiari 200 km
KaIIBIKTBIKKA CO3BUIBIIT KATBIP. AJI CONTYCTITiHIIE
Bermakmanma Men bBankam kejiHeH OacTajblil,
oHTYCTIiTiHAC OpTanblK A3Us MEMJIEKETTEP] apajbl-
FRIHJAFBI IIeKapara nmedinri 700 KM KalibIKTBIKTHI
KaMTubl. OHTYCTIK-IIBIFBICBIHA KONTETeH ©3CH-
nep Oacray anmatein Conryctik Tsub-lllanp xota-
JIapbl OpHANAacKaH. AyJaH ayMarbIHBIH COJITYCTIK
Oenirin PecryOnukangarel €H Kyprak KIUMar —
KYM/JBI II6J ajblll JKaTbIp, OHTYCTITiH KOHBIpKan
BUTFJIIBI KJIMMATThI Tay OeNJIeyJiepi albll JKaThIp.
Onrycrikre KapabH KanbHIBFE 20-30 cm, 40-60
KYH Kap katajbl. JKbUIIBIK jKaybIH-IIAIIBIHHBIH 50-
60%-b1 THECITI.

OnrycTik KazakcTaHHBIH KIIMMAaTBHIHBIH TYpPHC-
Tepre KaHIIAIBIKTHI KOJANIIbl EKEHIITIH aHBIKTAY
YIIiH, aMaKThIH KJIUMAaTTHIK WHIEKCiHE Oaranay
Kyprizingi. by mHIEKCTI KaHagadslK OMOMETe-
poror Z.Mieczkowskil985 »buisl skacaran 6oia-
TeIH. OJI aiFam peT peKpeaHTTapra aya paibIHBIH
ocepin Oaranay yuriH Gu3H0IOTHSIBIK )KaHTIBUIBIK
nuarna3oHeliH KoaganraH (Mieczkowski, 1985).
DOU3HONOTUAIBIK SKAHIBIIBIK IAANa30HBIH Tall-
Jai kene, TypUCTiK KIuMaTThiK nHaekeri (TKN)
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ecenTeyAiH (OpMYIackiH YChIHFAH 0OJIaTHIH:

TKU = 2*(4*KTcu + TTcu + 2XKIcu +
+ 2Kcu + Kcn)

myHaarel: TKW — TypHCTiK KIMMAaTTBIK HHIEKC;
KTcu — kyHOi3ri TemmepaTypaiblK CyO-WHAEKC,
6annmen; TTcu — TOyIIKTIK TeMIepaTypaibIK cyO-
nuHnaekc, 6amwmen; XKIllcu — xaypIH-IIABIH CYy0-
nHaekci, 6bamnmen; Kcum — kyH cyO-uHnexci, 6ai-
nmmeH; XKcun — kel cyO-uHIeKcl, OammMeH.

TypucTiK KIMMAaTTBIK HMHOCKCTI €CeNTereHiae
Z. Mieczkowski 7 Heriari KepceTKimTepii
KOJIIAHFaH:!

1. JKorap¥Fel TOYIIKTIK TEMIIEpaTypa;

2. TeMmeHTi TOYNIKTIK CaJBICTBIPMAIBl BIIFAJ-
JIBUTBIK;

3. Opraia ToyJiKTiK TeMIepaTypa;

4. Oprama TOYTIKTIK CaNbICTHIPMAaJbl BUIFaJ-
JIBUTBIK;

5. JKaybIH-IIaIIBIHHBIH JKaJIbl KeJIeMi;

6. KyH caraTTapbIHBIH JKaJIbl KeJeMi;

7. XKennaig oprara ®bU1IaMIbIFL.

Kynnisri Temmeparypanblk CyO-WHAEKC TIeH
TOYJTIKTIK TEMIEpaTypablK CyO-HHIEKCTI ecentey
yurie “3¢¢dekTuBTi TemmnepaTtypa” KOJIaHBLUIAIbI.
“OddexTuBTi TeMnepaTypa”’ TEPMHUHIH ajFall per
KoCiOM (pM3MOJIOTTap KOJAAHFaH.

OddexTurTi Temmeparypa A. MucceHapATHIH
MaTeMaTHUKaIbIK (GopMyiIacel OOMBIHINA ecerTe-
mireni (Missenard,1933):

ST =t — 0,4%(t— 10)*(1 — £/100)

myHaarel: OT — adexTuBTi Temneparypa; t — op-
Tala TOYNIKTIK aya Temmeparypacel; f — oprara
TOYJIKTIK CaJBICTBIPMAJIBI aya BUIFAIBUIBIFEI;
Kengin cyO-uHIeKCl JKeENIIH opramia
JKBUIAAMJIBIFBI MEH TeMIIepaTypa akKlapaTrTapbiH
KOJIJIaHa OTBIPBIN ecenrtenineni. Kyn cy0-uHmekci
KYH JKapKbUIBIHBIH Y3aKTBIFBIMEH €CeITeNliHe]Ii.
JKaybIH-mIambIH CyO-WHAEKC] JKaybIH-IIAIIBIHHBIH
MeJTepiMeH ecenTelnineai. bapibik cy0-uHIEKCTED
5 GayrFa JeiiHTi mkana OoWbIHIIA OaramaHab.
Kepcerinren xecte OOMBIHINA op KOPCETKIIIKE
Oam Oepy apKbUIBI KOHE TYPHUCTIK KIUMATTBIK
MHACKC (GOpMysachiHa KOMBIN, €CENTEy apKbLIbI
aiMakTBIH  TYPUCTIK  KIUMATTBIK  JKaFIalbIH
Oaiikayra Oomazpl. COHBIHAA IIBIKKAH JKaj-
bl COMMa OOMBIHIIA KIMMATThIH KaHIIAIBIKTHI
KOJTAMJIBLIBIFBIH, XKAMIBUTBIFBIH aHBIKTAyFa 00JIa Ibl.
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1-kecte — TypuCTIK KIMMATTHIK HHJIEKC YIIiH Cy0-nHIeKcTepain Oampik mkanace! (Kamari et.al 2014a)

Ken xputnamabirsl (Kcu)
AyaHbIH ' HKaybiH- Kyn EH >xoraprbl [ P—
a¢dexTuBTi KYHJI3T1 aya orap
Bannmap [IAIIBIHHBIH caraTTapbIHbIH Y Y KYHIi3ri aya blcreikra (30-
TEMIEPATYPACHL | o remi (OKllcwn) | caust (Ken) TeMneparypa
(KTen/TTen) bt 15-Ter 2d-xe TEMITepaTypachl TTaH KOFapBbI)
o 24-TeH KOFapbl
JIeHiH
5,0 20-27 0-14,9 10-HaH apThIK 2,88-1eH keM 12,24-19,79
4.5 19-20; 27-28 15-29,9 9-10 2,88-5,75
9,04-12,23;
4 18-19; 28-29 30-44,9 8-9 5,76-9,03 19.80-24.29
3,5 17-18 45-59,9 7-8 9,04-12,23
5,76-9,03;
3 15-17 60-74,9 6-7 12,24-19,79 24.30-28.79
2.5 10-15 75-89,9 5-6 19,80-24,29 2,88-5,75
2,88-1eH KeMm;
2 5-10 90-104,9 4-5 24,30-28,79 28.8-38.52 2,88-1eH Kem
1,5 0-5 105-119,9 34 2,88-5,75
1 -5--0 120-134,9 2-3 28,8-38,52 5,76-9,03
0,5 135-149,9 1-2 9,04-12,23
0,25
0 -10--5 150-nen apThIK 1-1eH kem 38,52-neH apThIK | 12,24-TeH apThIK | 12,24-TeH apThIK

2-kecte — TypUCTiK KIMMATTBIK HHIEKCTIH cunarTamach! (Kamari et.al 2014b)

TKHU TKH cunarramacsl
90-100 MiHci3

80-89 Kepemer
70-79 OTe KaKChI
60-69 XKakcer

50-59 KanararranapibikTaii
40-49 JKetkimikei3 sxaiibr
30-39 Kerkinikeiz
20-29 Hamap

10-19 OTe Hamap

0-10 Kok

Hatuxenep men Tanaay

Kanamanblk  OMOMETEpOJIOITICH  YCHIHBUIFaH
TYPHCTIK KIIMMATTBIK WHIIEKCTI AHBIKTAY
omicremecin OHTYcTiK KaszakcTaHHBIH TypHCTIK
KITUMATTHIK WHJACKCIH Taly YIIiH KoijgaHyra 0o-

nanbl. On ymiia OxHrycTik KazakcTaH KaMTHTBHIH
4 OONBICTBIH 9op ayAaHAapbl YLIiH TYPHUCTIK
KIAMATTHIK WHIEKCTIH KaXeTTI KepceTKimTepi
OolibIHIIA MATIMET KO3i KakeT. by opaiina coHFBI
OH XBbUIJAaFbl OpTallajlaHFaH KIUMAaT >KaFJaiblH
KOJiaHyFa O60mambl.
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3-kecrte — OHTyCTiK Kazakcranusiy TKI-ke KaxeT kepceTkimuTepi (aBTOpMEH KYPaCTHIPBUIFaH)

220 |z & B ¥ =0 - = 5 £z 52

g g 2E8C [ESSE | gBL |g855 | LZ% =2g | EZ
5 = S us E.EEEA S8 ¢ g% = 2 4 EEceo| ZAog 225
Z £ SES |2ESES E£c5 EES:8 pE2: g8z | z33
e B £E EE587 85£E 8555 £€5g° | ¥Efg E5°

o < E3e |[EazE 3 & Pl = S8 | 853

g MEEz BFE | BER | Fg SR KK

Apan 34 22 29,5 28 3 22 5,2

Kaszainst 35 21 30,5 26 2 23 5,2

Kapmaxst 35 20 30 25 2 24 4,1

Kpisbuopaa [ 35 20 30 24 2 24 38

00JIBICHI

Coipnapust 35 19 30 24 2 24 39

[Muemni 36 16 31 21 0,5 26 4,7

YKanakopran 36 15 31,5 20 0,5 27 4.5

boiinibex 36 16 31,5 20 1 27 6

Kassirypr 35 16 30 19 3 25 3,6

Makraapan 39 16 33 19 3 25 3,1

Opnabacbt 37 16 32 19 2 26 4.8

. O 38 15 33 19 0,9 26 4,7

Typkictan THIpap

OGJIBICHI Caiipam 35 16 30 20 2 27 4,5

Capplaraim 37 15 32 18 1 27 3,1

Co3sak 33 18 28,5 23 1 25 53

Teune 6u 30 18 25,5 22 4 27 4,4

Tyunkibac 27 22 23 26 3 27 4,7

Hapmapa 38 15 32,5 19 1 27 4,4

Baiizak 34 18 29,5 22 25 4,3

KamOpi1 35 17 30,5 22 0,8 26 3,9

Kyasst 27 22 22,5 26 2 27 4,5

Kopmaii 31 26 27 30 3 24 4,1

KaMBeT Mepki 28 27 24 33 18 20 3,3

0O0JIBICHI Mo#BIHKYM 35 20 30 25 5 24 5,3

Typap 28 28 23,5 32 21 2 3,7

Prickynos

Capeicy 33 19 28 24 3 25 6,4

Tanac 35 18 30 23 3 23 5,2

My 35 22 29,5 27 12 20 4,7

Axcy 30 24 26 28 6 22 3,9

Anaken 30 27 26 32 26 15 42

Bankar 35 23 30 28 13 19 5

AlMaTbl Eckenzi 28 27 24,5 33 14 22 3.9

00IBICH -

EnOexkirikazak 26 32 22,5 37 50 14 3,1

JKamOb11 29 33 24,5 37 16 21 3,8

Keren 22 35 18,5 40 26 12 4.8

KepOyiak 28 31 24 37 86 11 3,9
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3-xecmeniy ocaneacol

. N 30 lc4a¥ 0 | 425 | =8 5z | 5z
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Kexcy 32 24 27,5 30 11 21 43

Kapacait 26 34 22 38 28 17 32

Kaparan 34 24 29 30 29 16 4,7

[Mandwunos 27 32 23,5 39 14 15 4

PaiteiMbek 16 40 12,5 44 31 15 2,7

Capkan 28 24 24 29 10 22 3,7

Tanrap 18 47 15 54 201 7 33

YHreIp 29 31 25 35 21 12 4,2

Ine 29 27 25,5 31 19 19 33

Onrycrik KazakcTaHHBIH TYypHCTIK KIMMAaTTBIK
WHAEKCIH aHbIKTay VIIiH OipHeme KaJaMabIK
KYMBICTap JKacay KayKeT.

Bipinmi kagam. Kimmar kepcerkimrTepin
anpIkTay. OJ YIIIH )KOFapFbI TOYIIKTIK TeMIepary-
pa, TOMEHT1 TOYITIKTIK CaJIbICTHIPMAITBI BUIFJIIBLTBIK,
opTalla TOYNIKTIK TeMIlepaTypa, OpTamia TYJIiKTIK
CaNBICTBIPMAJIbl BUTFAIIBUTBIK, KaybIH-IIAITBIHHBIH
KaJbl ~ KOJieMi, KyH CaFaTTapbIHBIH  KaJIIIbl
KeJIeMi, JKEJJIIH opTalia KbULIaMIBIFbI KaKeT. by
MOTIMETTED KOFaphI/ia KeCTe1e KOPCeTIIreH.

Exinmi kamam. KyHZOi3ri TemmepaTypaibik
CyO-MHAEKC IeH TAYJIKTIK TeMIIepaTypalblK cy0-
WHAEKCTI aHBIKTay KaxeT. On ymrH 3¢ deKkTuBTi
Temreparypa Qopmyiachkl KojaaHbuianbl. OHBI
ecCenTey YIIH aya TeMIepaTypachl, CalbICThIPMAIIbI
BUIFAIABUIBIK KakeT. IIIbIKKaH HOTHIKEH1 OaJUIIbIK
nikayia OolbIHIIIA Oarasay.

Yuriami kagam. JKayblH-IIANIBIH CyO-UHAEKCI
YKayBIH-TITANTEIHHBIH KOJIEMIMEH TikeJel OaimanbIc-
Thl. JKaybIH-IIANTBIHHBIH KOJIEMIiHEe Kapai 0ayuIIbIK
HIKajlaMeH Oaranay.

Teprinmi kamam. KyH caraTTapbIHBIH CaHBI
OolbIHINA, SFHA KYH IIBIKKAH KYHICPAiH CaHbl 00¥i-
BIHIIA OAJUIABIK IIKAJIaFa OPHAIACTHIPHII, Oaranay.

beciam kamam. JKemmiH JKBUITaMIBIFBI aya
TEMIICPATypPaChIHBIH IIIAMAaChIMEH THIFBI3  Oaki-
JMaHBICTBL. Aya TeMIlepaTypachlHbIH KarJdaiblHa
Kapai KoHE JKeJ KbUIIaMIBIFbIHA Kapall OajlIIbIK
IIKaJIaFa OPHAIACTHIPHII, Oaraay.

ANTBIHIIBI KanaMm. OpOip MIBIKKaH Oalliiapbl
KOJIJIaHY apKbUIbl aiMaKThIH TYPUCTIK KIMMATTHIK
unnekcin (TKW) anbikray. On 3. MUYKOBCKUIIIH

(hopMynacel OOHBIHIIA KY3€TE aChIPHLIAIBI.

Kerinmi kagam. TKU dopmyacel OofibiHIIA
mblkkad comManbl TKU cumarramacel Oap kec-
Tere OpHANACTHIPy. Op aWMaKTBIH KIMMAaTTBIK
JKaF A bIHBIH YKaUIBLIBIFB] AaHBIKTAJIAIBL.

Kecrene kepcerinrenaeii, alMakTapIblH TypHUC-
TiK KIIMMATTHIK UHIEKC OOWBIHIIIA CHITATTAMACHI:

1. «MiHci3y» aiimakTap: KbI3b110p 12 00JIBICHIHBIH
Apan, Kapmakuisl, XKanaram, Celpaapus ayaasia-
po1; Typkicran oOmbeIcHIHBIH boiimidek, Kasbryprt,
Cosak, Tene 60u, Tynkibac ayaanmapsl; JKamObu1
o0xpIceiHbIH baiizak, XXamoObur, XKyaner, Kopnaii,
Mepki, Moitsiakym, Typap Prickyios, Capsicy,
Tanac aynmannmapbl; AnMarhl OOJBICHIHBIH AKCY,
Anaxen, Eckemmi, XamoOwm, Kexcy, Kapacaii,
Kaparan, [Tandwumos, Capkan, ¥ursp, lne ayman-
Jlaphl.

2. «Kepemet» aiiMakTap: AiaMathbl 0OJIBICBIHBIH
EnbGexmrikazak xoue KepOyiak aymanmapsl.

3. «Orte xakchl» aliMakTap: AIMaTbl 0OJIBICHI-
HbIH KereH aymaHbI.

4. «Xaxcer» aiimaxrap: Kp3putiopaa oOIbICH-
veiH Kaszanel, [lueni, XXaHakopran aymaHnapsi,
Typxkictan o06mbeicbiHBIH, MakTaapan, Opaabdackl,
Oteipap, Caitpam, Capslaram, [lapmapa aymanma-
per; XKamObin oOnbickiHbiH Ly aynmanbr; Aamartbl
00J1bICHIHBIH bankar aympaHbl.

5. «KanaraTTaHapnelk» aiMakrap: AJMaThl
o0nbIchIHbIH PaiibiMOex skone Tanrap aynaHaapebl.

Onrycrik KazakcraHHbIH 29 aiiMarel «MiHCI3»,
2 aiimarbpl «kepemeT», | aliMarbl «eTe JKakChD», 11
aliMarbl «KaKChb», 2 aliMarbl «KaHAFaTTaHAPIIBIK)
JIETeH KOPCETKIMTEP I KOPCETTI.
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4-kecte — OHTYCTIK KasakcranubiH TKU cunarramace! (aBTOpMEH KypacThIPHUIFaH)

Oo6mpIcTap Aynannap xoHe onapasiH TKU-1 Cumnarramacsl
KpI3b110p7a 06- Apan — 94; Kapmakusl — 96; XKanaram — 96; Ceiprapus — 96 MiHci3
JIBICBL Kazansr — 64; Hlueni — 64; XKanakopran — 64 JKakcer
Botinibex — 94; Kaspirypt — 96; Co3ak — 94; Tene 6u — 96; Tynkibac — 94; Miscis
Typxicran o0ubiChl Makraapan — 64; Opnabacel — 64; Oteipap — 64; Caiipam — 64; Capbliaram — 64;
JKaxcot
Ilapnapa — 64
Baiizak — 94; XKam6s11 — 96; XKyainsr — 94; Kopaaii — 96; Mepki — 92; MolbIHKYM Miscis
YKaMObLT OGJIBICHI — 94; Typap PeickynoB — 92; Capeicy — 94; Tanac — 94
Iy — 64 Kaxcot
Axcy — 96; Anaken — 92; Eckenni — 96; Kam0b1 — 92; Kekcy — 90; Kapacaii — 90; Mikcis
Kaparan — 92; ITaudunos — 96; Capkan — 96; Yiirsip — 92; Ine — 92
Enbekiuikazax — 88; KepoOytak — 84 Kepemer
AJMaTbI OOJIBICHI Kerer — 76 Ore KaKC!
Bankam — 62 JKakcel
PaiipiMbex — 52; Tanrap — 50 Kanarartanapisix

L
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1-cypet — Onrycrik Kazakcranusiy TKIM nuarpamMmacs! (aBTOpMEH KYPacTHIPBUIFaH)

Ocbl KepceTKIIuTepAl ecKepe OTBIPHII, aybll
TYPHU3MIH JAMBITY/IbIH KOJAMIBUIBIFBIH aHBIK KOPY
YIIiH Kaprta OetiHe Tycipyre 6onansl. OChl apKbUTBI
KIIMMATTHIK ©3TepiCTiH O0O0JbIic OOWBIHINIA Kajai
KaMTHUTBIHBIH Oaiikayra 0oJaibl.
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Kanmer anrannma, OHrycTik Ka3zakcTanHBIH
TYpUCTIK KJIWMATTBHIK WHIEKCI aiMakTa aybll
TYypU3MIiH JaMbITyFa Kosaiibl. Ce0eli, KIMMAaTThIK
JKarmall  TypuCTepre ocep eTeTiH  MaHBI3JbI
TYPTKIXKAHT.
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2-cypet — OHTycTiK Ka3akcTaHHBIH aybul TypU3MiH JaMBITYIAFbl TYPUCTIK KIMMATTHIK dJIE€YETi (aBTOPMEH KacajFaH)

Kyartel xeTkinmikTi Tabury, aeMorpadusuibik,
9KOHOMHUKAJIBIK KOHE TApUXU-MOJICHH deyeTi 6ap
aybULABIK aiiMakTap HEFYpJIBIM TOJBIK, YTHIMIBI
JKOHEe THIMAI TaijanaHpuIca, TYPaKThl Kell calia-
JbI JaMyAbl, TOJBIK JXYMBICIICH KaMTYHbI, aybLl
XaIIKbIHBIH TYPFBIHIAPBIHBIH KOFAphl JEHredl MeH
eMIip CYpy canachblH KAaMTaMachl3 €T aajbl.

AYBUIIIBIK aliMaKTap KOFaMHBIH OJICyMETTiK-
ayMakTBIK Kim >Kyieci periHze MblHajmaii aca
MaHBI3/IbI KATMBIYITTHIK (YHKIUSUIAPABI OPBIHIAN-
1ul (EpnaBneroB sxoHe 6ackanapsl, 2015):

- OHEpPKACiNl, OpMaH, aHIIBUIBIK-KICITIIILTIK
JKoHe OanblK IIapyallbUIBIFBl  OHIMAEpl YIIiH
a3bIK-TYJIIK TIeH IIWKi3aTKa, COHJai-ak Oacka na
aybll IIapyalbUIBIFEl €MeC eHIMIepre KOFaMHBIH
KOKETTUTIKTEpIH KaHaraTTaHABIpyFa OaFbITTalIFaH
OHJIPICTIK QYHKIHS;

- eNAiH JIeMorpausibIK dJ€yeTiH apTThIpyFa
OarpITTaFaH NeMOTPAPHSITHIK PYHKIINS;

- KaJajapAbl aybUIaH KOHBIC ayJapylibuiap-
MEH XYMBIC KYLIIMEH KaMTaMachl3 eTyre (eH ai-
JBIMEH Kajla TYPFBIHIAPBI KAKET eTIEHTIH jKYMBIC
OpBIHAAPBIMEH afHANbICY YIiH), KaJla MaHbIHAAFbI
aynaHgapAa TypaTblH eHOekke KaOilneTTi aybul
XaJKblH KalalblK yibIMIapJa mNaiijanaHyra,
COHJal-aK aybUIABIK JKepieple KalalblK [apya-
IIBUIBIK JKYPTi3yIli CyOBEKTiep OpHaJIacThIpa-
ThIH yibiMaapaa (puamangapaa) >KyMbIC icTey
YIIiH eHOCKKe KaOUIeTTI aybll XaJKblH TapTyFa
OarbpITTaFaH €HOEK pecypcTapbl (PyHKIUACHL,

- TYPFbIH YH (YHKIHACHI Kanaga TaObIC Ta-
0aThlH azamarTapAbl TYPFBIH YHJIEpre aybULABIK
ayMakTapZia OpHaJacThIpyFa, COHJAi-aKk oJapra

aybUIJIBIK QJICYMETTIK JKOHE HHXKEHEpJiKk uHpa-
KYpbUIBIM  OOBEKTiIEepiH Tnaiijananyra Oepyre
OarbITTAJIFaH;

- JKOJJAPJBI, 3JICKTP Oepy *KenijIepiH, Cy Ky-
OBIpIIapbIH koHE 0acKa Ja WHXKCHEPIiK KOMMYHH-
KalUsUIap/ibl OPHAIACTHIPYFA JKOHE OJIapFa KhI3MET
KepceTyre, COHal-aK aybUIIbIK €1l MEeKeHACPAIH
TYPFBIHAAPBIH OalaHBIC KbI3BMETTEPIMEH KaMTa-
MachI3 €Ty YIIiH JKaFJaiiap xacayra OarbITTalFaH
KEHICTIKTIK-KOMMYHHKAIUSUTBIK (YHKIIHSL;

- MEMJICKETTIK OWJIIK OpraHiapblHa >oHE
JKEPTITIKTI ©31H-031 Oackapyra XallbIK a3 KOHBIC-
TaHFaH ayMaKTap MEH aybUIABIK €NiZli MEKeHIepe
KOFaMJIBIK TOPTIN TEH KAayilCi3MiKTi KaMTaMachl3
eTyre, COHJai-aK IIeKapajblK ailMakTapabl KOp-
Fayra JKopeMmjaecyre OarbITTaJIFaH /aybUIIBIK ay-
MaKTapAbl SJIEYMETTIK OaKpuIay (QyHKIHACHI.
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3-cypeTt — AybIT TypU3MiH JaMBITY YIIiH afMaKTBIH TypPHCTIK-
PpEeKpearsIIbIK JJIeyeTiH Oaranay Ke3enaepi
(aBTOpMEH KYpaCTHIPBLIFaH)
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AybUl TYpU3MiH JaMBITYAbIH KaHIIAIBIKTHI
KOJIaibl €KeHJITIH aHBIKTay VIIH TYPHUCTIK-PEK-
pealvsUIbIK QJIeyeTTi Oarajiay YJIKSH MaHbI3Fa ue.
TypucTik-pexpeaysibIK JIeyeTTiH Heri3ri Kypay-
IBUIAPEI: TAaOWFH, MOACHHU-TAPUXH, OIICYMETTIK-
9KOHOMHMKAJIBIK, TYPHCTIK, KOJaichI3 (akTopiap
KOHE DKOJOTHSUIBIK >Kargail OoJibll  TaObLIaabl
(Cadapsn, 2015).

CoHpaii-aK, S)KOHOMHKAJBIK TYPFBIJIaH allFaHza,
aybul TYpU3MIH ‘‘CYpaHBIC-YCHIHBIC®  asiChIH/IA
3eprreyre 0ojaapl JKOHE OHBIH JaMybl YII HETi3Ti
(bakTopra OaiJIaHBICTHI;

1 — kepHeKTi opbsIHIAp (AYBUIIBIK >KEPIEpIiH
TaOWFH JKOHE MOJICHU CYJTYIIBIFHI);

2 — uHPAKYPBUTBIMABI )KOHE TYPUCTIK KbI3MET-
Tepi (Kommap, KipMe JKoJIaap, Ky3eT, OpHAIACTHIPY
KOHE  KOFaMJIBIK  TaMaKTaHIBIPY  OPBIHIAPHI,
KaJIIBIKTap bl KQJIETE JKapaTy oHe Kopi3 Kylenepi)
KaMTaMachl3 eTy;

3 — MOJICHH-KOMMEPIUSUTBIK MEHEKMEHT (OKbI-
Ty, ’KapHaMa, KOMMEpLHIBIK HeicaHnap) (Zahedi,
2006).

AyYBUT TypU3MIiHIH JaMybIHa YIIKEH MYMKIHJIK
OepeTiH KypaylIbIChl — aybUl IIapyalIbUIIFBIHBIH
JaMybl OOJIBITT TaOBLIAIbI.

HapbIKTBIK 5KOHOMUKA XKaFAailbIHAA ayblI HIap-
yalIBUIBIFBIHAA TOYEKeNIi Oackapy YIIIH Typii
cTpaTerusijiap KOJJaHbUTybl MYMKIH, aTall alTcak:
caynajgapbl YHIeCTipy, OHAIpICTI Typii TaOWFH-
SKOHOMHMKAJIBIK aylaHnapia OpHAJacTBIPy, >Kep-
TUTIKTI TAOUFU-DKOHOMHUKAJIBIK JKaFIanmapra OeriM-
JIeNITeH TEXHOJOTHSJIApAbl KOJJaHy, CaKTaHABIPY,
HECHEJICHAIpY, aybUl IIApyallbUIbIFEl ©HIIpiCiHeH
ThIC TaOBIC Ke3mepiH i3aectipy (Kaprabaera »kome
Oackanapsl, 2016).

Korapeina »xacanran Tangay o3 Ke3erinie
O©Te MaHBI3bl KaJaMHBIH Oipi OOJBIT TaOBLIAIbI.
Ce0e0i, TypUCTIK KITUMATTBIK MHACKCTI Ta0y TaOUFU
(hakToprapabIH dNIEeMEHTTEpiHIH Oipi — KIMMATTHIK
JKaFIalIel Oarayiay YImiH KaxerT.

Kazakcranma aybun Typu3Mi ©3iHIH HIBIHAKBI
TYpiHIE CaJbICTBIPMAJIBI TYpIE *aHa OarbIT. AJaii-
I, eJJIc OpHAJaCKaH aybll aiiMakTapbl MEH aybLl-
JapIbH Kol OONybl >KOHE KIMMATTBIK JKaFIaiibIH
KAWIBUIBIFBl AybUI TYPH3MIH JaMbITyFa JKOJ allla-
nel. OnTyctik Kazakcran ocwlHIai aybul TypU3MIH
JIAMBITYFa KOJIAIJIBI aliMaKThIH 0ipi OOJBIT TAOBLIA B

KopbIThIHABI
AyBUT TYpH3MIHIH ©3€KTUIiri Oyr1 Typusm
TYpPIHIH aybUIABIK aWMakTrap MeEH aybuigapra

SKOHOMUKAJIBIK, 9JICYMETTIK-IeMOTPaUsIIbIK Ka-
FBIHAH JKarbIMIBI 9CEp €TyiHe Herizgenemi. Aybpur
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TYpU3MIHIH JaMybl aybll [IapyallbUIBIFBIHBIH,
arpoOeHEPKACIIITIH JaMyBIHBIH KO3FaylIbl Kyl 0o-
neim TabeTans! (Iomsxora, 2017).

JKyprizinren Tangay HOTHXKeNepi Kelecinei
KOPBITHIHBIFA aJTbII KeJei.

AyBII TYpU3MiH JaMBITy TYpFeICEIHaH OHTYCTIK
KazakcTaHHBIH TYpHUCTIK KJIMMATTHIK WHACKCIH
Oaranay >KeTi KepceTKill OOHBbIHIIA iCKE acThl.
Omap: eH >KOFapfbl TAYIIKTIK TeMIepaTypa, €H
TOMEHT1 TOYJIKTIK CaJIbICTBIPMAJIbl BLIFAJIBLIBIK,
opTalia TOYNIKTIK TeMIlepaTypa, OpTalia TOYJIiKTiK
CaNBICTRIPMAJIbl BUTFAIIBUIBIK, KaybIH-IITAITBIHHBIH
MeJIIIIEPi, KYH CaFraTTapbIHBIH CaHbI, )KEJIIIH OpTalia
KbpUTIAMIBIFBL. by kepceTkimrepai Oaranay yiiH
aifMaKTa OpHaJacKaH TOPT OOJIBICTHIH dp ayaaHia-
PBIH aHBIKTay KakeT 0oinbl. Cebeldi, aybut TypusMi
JIOJI OCHI ayJaHIap/ia OpHAJIACKAH aybUT aliMaKTapbl
MEH aybIIAap bl Oaramayapl KaKeT eTe/i.

Kei3butopaa o0mabiceiHbIH: Apan, Kazansr, Kap-
Makibl, XKanarar, Ceipaapus, [lneni, XKanakopran
aymaHnmapel, TypkicTaH OOJNBICHIHBIH: bolmioek,
Kaszeirypt, Makraapan, Opnabacer, Caitpam, OTbI-
pap, Capslaram, Co3ak, Tene 6u, Tynkibac, Illap-
napa aymannapsl; JKamObI1 OONBICHIHBIH: baif3ak,
Kam6win, Kyansl, Kopnaii, Mepki, MoiiblHKyM,
Typap PsickynoB, Capeicy, Tanac, Illy aynan-
napel; AJnMmaThl OOJNBICHIHBIH: AKCYy, AJakeu,
Bbankam, Eckenni, EnGexmiikasak, JKamonw, Keren,
Kepbymak, Kexcy, Kapacaii, Kaparan, [lardumos,
PaiibimOek, Capkan, Tanrap, ¥iirelp, [ne aynanna-
pbl. By alimakTapapiH OapibiFbl “MiHCI3”, “Kepe-
MeT”, “eTe KAKChI”, “KaKchl”, “KaHaraTTaHApJbIK’
JIen cumaTTanabl. bapnblk aiiMak OOWBIHIIA KITH-
MaThl MYJAEM KOJIAHCBI3 HeMece oTe Hamap
KepceTKimTepi 0omMansl. BYHBIH €31 aiiMaK yIIiH
oTe JKaKChl KOPCETKIII.

CoHbBIMEH, 3epTTey alMarblHAa aybULABIK TY-
pu3M OpeHAIH KYpy TMpOLECiH XEHUIAETY YIIiH
KeJleci YChIHBICTap Maiaaisl 00Tybl MyMKIH:

- IOHII JMaKpUIAap MEH Jkemictep (KHIEKTED,
IMe, TPEK JKaHFaFbl), CYT OHIIpici, KeMip, Tac XKoHE
araill CHAKTBI aliMaKThIH YKEKE OHIMJICPIHE epPeKIlie
Hazap ayJapy, aybULABIK TYpU3M OpeHITEepiH KYpy
VIIIiH aybUIIapaa )KYMBIC iCTey;

- TYpPUCTIK OpEHATi IaMBITYFa >KOJN allaThlH
ayBUIIIBIK JKEpIIeplie KaHa aTTPaKIHUOHIAP KYPY
VIIiH ayBUIIBIK JKEpIIepACTi KOCIMKEPIIIKKE epeKIIre
Hazap ayjaapy;

- 3epTTey alMarblHBIH AyBUIJAPBIHIAFBl MEW-
paMxaHaiap, KOHaK YiJiep CUSIKTBI TYPHCTIK HbICAH-
JlapJibl KAMTaMachI3 €Ty, Ko0OipeK TYpUCTEPIi TapTy
JKOHE aybUIIBIK TYpPHU3M OpeH[IiH KYPY;

- MOJEHM DJJIEMEHTTEpHl KaJIblHA KeNTipy
JKoHe OipTiHAen XOWBIIBIN Oapa >KaTKaH 9MeT-
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FypeinTapra kebipex kKeHin Oeny, Oyn aliMaxTa
aybUIBIK TYPU3MHIH jkaHa OpeH[iH KypyFa KaHa

KJIMMAaThbIMEH Oeirijal OOoJIFaHABIKTAH, JKaJlbLIamMa
KapacThIpFraHaa alMaKThIH KJIMMATTBIK JKaraaibl

MYMKIHAIKTEp TyInbipybl MyMKkiH (Aliakbar, Ttypucrepre komainel Oosbin TaObUTafBl. Auaii-
2016). Ja, aWMaKTBIH TYPHUCTIK-PEKPEalnsIIbK oJeyeTi

ATNBIHFAaH  Tajgjay  HOTWDKENEpIH  KapTara  TeK KIMMATTBIK JKaFrmaiiMeH eimieHOeimi. On
TYCIPY apKBUIBI YKaJIbl aliMaKThIH aybUl TYPU3MiH  YIIiH aiMmak OOWBIHINA KeUIeH[i >XYMBIC jacay
JaMBITyIaFbl  KIUMATTBIK ~ oneyeTiH Oaramay — KakeT. TypHCTIK KIMMATTBIK MHAEKC OYJ Kypaeni

xyprizimgi. Onrtycrik Kazakcran o3iHIH JKBUIBI

JKYMBICTHIH OacTaIkpl Ka1aMEbl.
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RESOURCE POTENTIAL ASSESSMENT FOR THE TOURISM
COOPERATION ON BORDER TERRITORY OF ALMATY
(KAZAKHSTAN) AND ISSYK-KUL (KYRGYZSTAN) REGIONS

The openness of border areas under the influence of the integration process taking place in the world
community as a result of socio-economic transformations in the countries facilitates cooperation in the
development of cross-border tourism between neighboring countries. There are great opportunities for
the joint development of cross-border tourism between the Almaty region of Kazakhstan and the Issyk-
Kul region of the Kyrgyz Republic. This paper aims to investigate the evaluation of the potential of cross-
border tourism cooperation between the southern part of Almaty and the northern part of the Issyk-Kul
region. The methodological basis of the research presented in this article is comprised of information
from periodicals, reference sources and data from the Federal State Statistics Service of relevant coun-
tries. The research was carried out using the comparative geographical, cartographic, statistical methods.
The results show that there are a lot of tourist facilities near the border between the two regions, roads
between the two regions are highly developed, strategic projects for joint tourism development are be-
ing implemented between the two regions, both regions have great potential for tourism development, a
comparatively large number of tourists flow to these two regions every year, and these two regions have
the advantage of geographical location to receive millions of Chinese tourists. From the above results,
we easily assess that there is great potential for cooperation in cross-border tourism between the two
regions.

Key words: potential, cross-border tourism, cooperation, Almaty, Issyk-Kul region.
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Aamartbl (KasakcrtaH) xaHe blcTbikkeA (KbIpFbi3CTaH) 00AbICTAPbIHbIH,
LeKapaAac ayMarbliHAA TYPUCTIK bIHTbIMAKTACTbIKTbIH, PECYPCTbIK, dA€YyeTiH OaFaray

MeMmAeKeTTepAeri  9AEYMETTIK-DKOHOMMKAABIK,  KarlTa  KypyAap  HOTMXKECIHAE  OAEMAIK
KOFaMAACTbIKTa OOAbIM >KaTKaH MHTErpaumsAbiK, MPOLECTIH oCepiHeH LWeKkapaAac anMakTapAblH
AlbIKTbIFbI KOPLLI eAAep apacbliHAAFbl TPAHCLIEKapaAbIK, TYPU3MHIH AaMYbIHAAFbl bIHTbIMAKTACTbIKThbl
KeHiaaeTeal. TpaHcwekapaAblk, Typu3mAai OipAecin AambiTyaa KasakcraHHbiH AAMaTbl  OBAbICHI
MeH Kpipras Pecriy6AmkacbiHbiH, blCTbiK K&A 0OAbICTapbl apacbiHAQ 30p MYMKIiHLIIAIKTEp Gap. bya
MakaAa AAMaTbIHbIH OHTYCTIK 66Airi MeH bICTBIKKOA OBABICHIHbIH COATYCTIK OOAIri apacblHAAFbI
TPaHCLLIEKAPAAbIK, TYPUCTIK bIHTbIMAKTACTbLIKTbIH SAEYEeTiH OaraAayabl 3epTTeyre 6GarbitTaaraH. Ocbl
MaKaAaAa KEATIPIAreH 3epTTeyAiH dAICHaMaAbIK, HEri3iH Mep3iMAi 6aCbIAbIMAAP, aHbIKTaMaAbIK, aknapar
KO3AEPI XKBHe TUICTI eAAepPAIH MEMAEKETTIK CTaTUCTMKA KbISMETIHIH AepekTepi Kypahabl. 3epTTey
CaAbICTbIPMaAbl  reorpamsAbiK, KapTorpadusAblK, CTaTUCTUKAAbIK SAICTEPAI KOAAAHY apKblAbl
KYPrisiAai. HeTukeaep kepceTkeHael, eKi arMak, apacbiHAAFbl LleKapaHblH MaHblHAQ TYPUCTIK
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06beKTiAep KOr LIOFbIPAAHFAH, KOAIK >XOAAAPbI >KOFapbl AEHremAe AambifaH, GIPAECKEH TypU3MAI
AAMbITY CTpaTerusiabiK, >kobarapbl >Ky3ere acblpblAyAd, €Ki aimakTa Aa TYPU3MAI AaMbITYAblH 30D
BAeyeTi cakTaAFaH, CAAbICTbIPMAAbI TYPAE XKbIA CaliblH OCbl €Ki aiMakKa TYPUCTEPAIH, KOM aFbiMbl KEAEAI
YKBHE OCbl eKi alMaKTbiH MUAAMOHAAFaH KbITalAbIK, TYpUCTEPAI KabblapayFa reorpacdhmsiabiK, OpHaAacy
apTbIKWbIAbIKTapbl 6ap. dKorapblaarbl HaTUXKEAepAEH 6i3 eKki arimak, apacblHAQ TPaHCLIEKAPAAbIK,
TYPM3MAE bIHTBIMAKTACTbIK, YLLiH YAKEH dAeyeT 6ap Aen 6ararait arambl3.

TyiiH ce3aep: aAeyeTi, TpaHCLLeKapaAbIK, TYPU3M, bIHTbIMAKTACTbIK, AAMATbI, bICTbIKKEA 0BABICHI.
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OueHKa pecypCcHOro noTeHuMasa AAst TYPUCTCKOrO COTPYAHMYeCTBa
Ha NMpUrpaHuy4HoM TeppuToprun AamatuHckon (Kasaxcran)
1 Uccbik-Kyabckoi (KbiprbiactaH) obaactei

OTKPbITOCTb  MPUIPAHMYHBIX  TEPPUTOPUA  MOA  BAMSIHMEM  MHTErPauLMOHHbLIX  MPOLECCOoB,
MPOUCXOASILLMX B MUPOBOM COOOLLECTBE B PE3YAbTATE COLMAAbHO-3KOHOMMUYECKMX MPeobpasoBaHmi
B CTpaHax crnocobCTBYyeT COTPYAHWYECTBY B Pa3BUTUM TPAHCTPAHWUYHOIO TypU3Ma MEXXAY COCEAHMMM
cTpaHamu. EcTb 6oAbLLME BO3MOXKHOCTU AASt COBMECTHOMO Pa3BUTUS TPAHCTPAHUYHOMO TYpr3Ma MEXAY
AAMaTHHCKOM obAacTbio KasaxctaHa n Mcebik-Kyabckoi o6aacTtbio Kbiprbizckon Pecrny6amku. B a1onm
CTaTbe NPUBOASTCS pe3yAbTaTbl MCCAEAOBaHMIA OLEHKM MOTeHLIMAAQ TPAHCTPAHMUYHOIO TYPUCTUYECKOT O
COTPYAHMYECTBA MEXAY IO>KHOM YacTbio AAMATMHCKOM M ceBepHOM 4acTblo Wccbik-KyAbckoi
obAacTeil. MeToAOAOrMUYECKOM OCHOBOM MCCAEAOBAHUS, MPEACTABAEHHOIO B AQHHOM CTaTbe, IBASETCS
MH(OPMALIMS M3 MEPUOANYECKMX M3AAHWMIA, CMPABOYHbIX MCTOYHMKOB W AQHHble FOCYAQPCTBEHHOM
CTAaTUCTUKKM COOTBETCTBYIOLLMX CTPaH. Mccaea0BaHMe MPOBOAMAOCH C MCMOAb30BaHNEM CPAaBHUTEAbHO-
reorpadmyeckmx, KapTorpaumyeckmx, CTaTUCTUYECKUX MEeTOAOB. Pe3yAbTaTbl MOKasbiBAIOT, YTO B
pafioHe rpaHuLbl MEXAY ABYMSI PEervoHamu COCPEAOTOYEHO OGOAbLIOE KOAMYECTBO TYPUCTUUECKMX
06bEKTOB, HAa BbICOKOM YPOBHE Pa3BUTbl TPAHCMOPTHbIE MYTU, PEAAM3YIOTCS CTpaTernyeckmne npoexTbl
Mo PasBUTMIO COBMECTHOrO Typu3ma, B OGOMX PErmoHaxX COXPAHSIETCS OrPOMHbIA MOTEHUMAA AAS
pa3BUTUS TYpU3Ma, EXXErOAHO B 3TW ABA PervoHa rnocTynaetr GOAbLIONM MOTOK TypUCTOB, U 3TW ABa
pervoHa UMeIoT NperMMyLLLECTBA reorpadmyeckoro PacrnoAO>KeEHNS AAS MPUEMa MUAAMOHOB KMTaMCKMX
TYpUCTOB. M3 NpUBEAEHHbIX BbIWE PE3YALTATOB Mbl MOXEM OLEHWTb, YTO CyLLECTBYeT GOAbLION
NOTEHLMAA AAS COTPYAHMYECTBA B TPAHCIPAHMYHOM TYPU3ME MEXAY ABYMS PErMOHaMM.

KAloueBble cAoBa: MoOTeHUMAA, MPUIPAHMYHBIA TYpU3M, COTPYAHMYECTBO, AAmatbl, WMccbik-
KyAbckas 06AaCTb.

Introduction

Globalization and regionalization are strong
trends for both economic and political develop-
ment. Nation-states are more cooperative than
insular, and once impermeable borders become
thinner, which is evident with the foundation of
the European Union and signature of the North
America Free Trade Agreement (NAFTA). Cross-
border systems are characterized by the integrity
and mutual influence of two or several autono-
mous links located on opposite sides of the bor-
ders, the intersection of the geopolitical interests
of the neighboring states, the asynchrony and
asymmetry of changes on opposite sides of the
border (Artemenko, 2010).
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Historically borders mainly existed as barriers to
intrusion and trespassing. They are created between
countries for national security and military protection
(Prokkola, 2010). However, with the fast development
of globalization and regionalization, economic and
political cross-border cooperation catches the world’s
attention (Wang, Dong, & Dong, 2018). Countries try
to balance the security and interests of border areas by
inheriting legacy, inventing and establishing mecha-
nisms to keep border areas in operation.

Tourism, as a method of development, pro-
vides opportunities to develop destinations in places
where tourism attractions and resources, and com-
parative and competitive advantages, exist. Cross-
border tourism can be defined as activities in which
people travelling across a wide range of places stay
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outside their usual environment within a reason-
able period of time (Tobora, 2014). Cross-border
cooperation in tourism is understood as a tool to in-
crease regional competitiveness, sustainability and
stability, strengthen regional identity and promote
the emergence of functional and imaginative re-
gions (Prokkola, 2008). Cross-border areas can ben-
efit from cooperation — cooperation helps to create
greater diversity and differentiation of the range of
tourism and environmental products; creating econ-
omies of scale and making the promotion more ef-
fective, as well as helping to solve specific problems
or issues in tourism (Livandovschi, 2017). In addi-
tion, both cross-border areas share common histori-
cal, cultural values & each represents, to the other
one, a potential tourists & visitors demand to foster
a sustainable development. The role of tourism as a
tool of cross-border cooperation and regional devel-
opment has been continuously strengthening within
the border-sharing regions or countries (Bujdosoé et
al., 2015). Nowadays, the role of natural resources,
lakes, rivers, forests and mountains in cross border
tourism development is increasing. From this point
of view, it is very interesting how attractive the bor-
der areas of the country are as a tourist destination
for citizens of neighboring countries, or what the
proportion of border regions in the inbound tour-
ist flow from these countries is (Stepanova, 2014).
Cross-border tourism cooperation helps to reduce
the negative effects of state borders and the periph-
ery of border areas, improve the socio-economic
status of the local people. And It is important to
study the cross-border area to identify the prereq-
uisites for the development of tourism cooperation
(Dunets, Ivanova, & Poltarykhin, 2019).

Study area overview

The Southern part of the Almaty region:
Kazakhstan is divided into 14 regions and 4 in-
dependent cities. Almaty is the name of the larg-
est republican city in Kazakhstan and the name of
one region. Therefore, in our research article, the
Southern Almaty region includes the City Almaty
and some areas of the Almaty region near the bor-
der of China’s Yili region and Kyrgyz Republic’s
Issyk-Kul region. The Southern part of the Almaty
region surrounds the city of Almaty and encom-
passes some areas near the border of Yili region of
the People’s Republic of China. At the same time it
includes the northern part of the Tien Shan Moun-
tain’s Trans-1li Alatau branch, which originates in
China, divides Almaty Region and Kyrgyzstan, and
its southern border extends to the northern regions
of Kyrgyzstan. Almaty city and Region is located in
the southeast of Kazakhstan. Almaty city is a popu-
lation center for the country and the most popular
destination for foreign tourists, especially those who
want to trek in the Tian Shan mountains. Almaty is
also home to the principal border crossings into and
out of China’s Xinjiang province and Kyrgyzstan’
Issyk-Kul region and still the major commercial and
cultural centre of Kazakhstan. The city is located
in the mountainous area of southern Kazakhstan
near the border with Kyrgyzstan in the foothills
of the Trans-Ili Alatau at an elevation of 700900
m (2,300-3,000 feet), where several big and small
rivers run into the plain. The city has been part of
the UNESCO Creative Cities Network in the area
of music since November 2017 (www.vietnamgolf.
com.au)
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Figure 1 — The Southern part of the Almaty region and Northern part
of the Issyk-Kul region. © Imanaly Akbar
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.The Northern part of the Issyk-Kul region:
Kyrgyzstan is divided into seven administrative re-
gions: Batken, Jalalabat, Issykkul, Naryn, Osh, Ta-
las and Chui. The capital of Kyrgyzstan is Bishkek,
which is situated at the northern end of the Ala-Too
Range, in the middle of the Chui Valley, at a height
of 700 — 900 meters above sea level. Issyk-Kul is
one of the regions and the name of the lake in Kyr-
gyzstan. The administrative center of the Issyk-Kul
region is Karakol. It is surrounded by Almaty Re-
gion of Kazakhstan (north), Chuy Region (west),
Naryn Region (southwest) and Xinjiang province
of China (southeast). The region is centered around
the massive Issyk Kul lake, which is the second
largest alpine lake in the world and does not freeze
even in the most severe winters (Palmer, 2006). It
is completely ringed by the massive snow-capped
Tian Shan mountains that lie between 3000 and
4000 meters. On both sides the lake is surrounded
by mountain ranges: Terskey Ala-Too on the south
side and Kungey Ala-Too on the north. The ridge
Terskey Ala-Too is popular among tourists with its
trekking routes. City Karakol is the fourth largest
city in Kyrgyzstan, near the eastern side of Lake
Issyk-Kul in Kyrgyzstan, about 150 kilometers (93
mi) from the Kyrgyzstan—China border and 380 ki-
lometers (240 mi) from the capital Bishkek. Karakol
is one of Kyrgyzstan’s major tourist destinations,
serving as a good starting point for the excellent hik-
ing, trekking, skiing and mountaineering in the high
central Tian-Shan to the south and east. Also this
city is culturally rich by different ethnic groups that
live here such as Dungan, Uighur, Kalmak, Uzbek,
Russians and of course Kyrgyz. The city offers a
great opportunity to discover other nationalities and
cultures within the city.

Material and methods

The main idea of this research was born during
a week-long photography and mapping of the popu-
lar tourist attractions of the Almaty region of Ka-
zakhstan and the Issyk-Kul region of Kyrgyzstan in
the autumn of the 2018 and 2019 years respectively
(see: Figure 2). And this paper was written after fil-
tering, analyzing and discussing the materials col-
lected so far.

In this article, we will assess resource potential
for the tourism cooperation on border territory of
Almaty and Issyk-Kul regions. When we evaluate
the potentials for cross-border tourism cooperation,
the following indicators are analyzed. They are the
main Tourist Attractions on the border areas be-
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tween Almaty and Issyk-Kul Regions, Transporta-
tion Conditions between the Almaty and Issyk-Kul
Regions, Tourism Cooperation Initiatives between
the Almaty and Issyk-Kul Regions, Tourism de-
velopment potentials in the Regions of Almaty and
Issyk-Kul, Comparison of the Most Visited Coun-
tries to Kazakhstan and Kyrgyzstan and Location
Advantages of the Almaty and Issyk-Kul Regions
for Chinese potential tourists.

The methodological basis of the research
presentedinthisarticleis comprised from information
from periodicals, reference sources and data from
the stat.gov of the Kazakhstan, Kyrgyzstan and Ili
regions of China for 2011-2018. The research was
carried out mainly using the methods of descriptive,
content analysis of documents. At the same time
comparative, geographical, cartographic methods
were also used. Spatial maps were created using the
QGIS Desktop 3.14.1 with GRASS 7.8.3.

During assessing the resource potentials for the
tourism cooperation on border territory of the selected
research areas, a number of online databases were
reviewed. The review of documents included all
general reports, mission reports and periodic reports
produced in recent years as well as some documents
dating further back. News and articles related to the
topic of “cross-border tourism” were also selected
by using GOOGLE CHROME BROWSER.

Results and discussion

The border areas of the two regions are home to
many internationally popular tourist attractions

The main tourist attractions on the Kazakh-
stan side: Although Kazakhstan is one of the 10
largest countries in the world, it’s still a destination
that many travelers haven’t put on their bucket list.
There are many hidden treasures in the country that
will leave you in awe, whether it’s because of their
beauty or their weirdness. Here are the best cities
to go to, the most beautiful landscapes to see, the
best national parks to hike in and the most remark-
able cultural and historical sites worth visiting (Cyn-
thia, 2019). However, the city of Almaty and areas
of the Almaty region are the most visited places in
the country. Almaty is very often the first city where
travelers arrive and the majority of them don’t go
beyond this part of the country, because Almaty is
not only a popular destination for nature-based and
cultural tourism but also it is attractive with its mild
climate and convenient transportation. Thus, More
than half (56.7%) travel agencies are concentrated
in Almaty (www.stat.gov.kz).


https://en.wikipedia.org/wiki/Tian_Shan
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Figure 2 — Field research work in the Almaty region and the Issyk-Kul region in 2018 and 2019

Field research work in the Almaty region

The natural diversity of the Almaty region is
amazing — from arid deserts and scenic canyons
to lush valleys, snowcapped mountains, beautiful
glaciers, and turquoise lakes. There are many
beautiful and coolest places to visit near Almaty and
in the Southeast of Kazakhstan. The most visited
beautiful places in the south Almaty district near
the Kyrgyzstan border are as follows: City Almaty;
Ile-Alatau National Park; Big Almaty Lake; Esik
Lake; Turgen Gorge; Sharyn Canyon; Altyn-Emel
National Park; Kolsai Lakes; Lake Kaindy; The
sacred sanctuary of Tamgaly-Tas. The above-listed
attractions are shown on Figure 3.

The main tourist attractions on the Kyrgyzstan
side: Kyrgyzstan is surprisingly astonishing with
its extremely hospitable culture and holders of one
of the most strong nomadic traditions yet existent.
Kyrgyzstan is a pristine mountainous country that
will charm hikers and nature lovers from all over the
world. It’s defined by the beautiful Tien Shan moun-
tain range which occupies 90% of the country, lush
valleys and thousands of crystal-clear alpine lakes
(Cynthia, 2020).

Field research work in the Issyk-Kul region

The mountainous region of the Tian Shan
covers over 80% of the country (Kyrgyzstan is
occasionally referred to as “the Switzerland of
Central Asia”, as a result), with the remainder
made up of valleys and basins. Especially, the
north Kyrgyzstan regions have many natural
beauties. Most of the country’s popular ecotour-
ism destinations are located in the northern bor-
der region of Kyrgyzstan. Issyk-Kul is gaining
more and more popularity every year, attracting
tourists not only with stunning nature, but also
with wonderful service combined with very at-
tractive prices (www.skyway.kz). The tourism
industry is an important sector of the economy
and a significant factor in the socio-economic
development of the Issyk-Kul region and the
country as a whole (Kozhokulov et al., 2019).
Top Tourist Attractions in Issyk-Kul region of
Kyrgyzstan are as follows: City Karakol; Chon-
Kemin National Park; Issyk Kul Lake; Cholpon-
Ata City; Jeti-Oguz resort; Ala Kul lake; Altyn
Arashan; Fairytale Canyon (Skazka). The above-
listed attractions are shown on Figure 2.
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Figure 3 — The main tourist attractions in the Southern Almaty region
and Northern Issyk-Kul region. © Imanaly Akbar

Transportation between the two regions are
well developed

The Kazakhstan—Kyrgyzstan border is 1,212
km (753 mi) and runs from the tripoint with
Uzbekistan to the tripoint with China. The border
between the Almaty region and the Issyk-Kul
region occupies about half of total borderlines,
and Almaty (Kazakhstan’s largest city and former
capital) is situated just 29 km (18.4m) to the north
of Kyrgyzstan. Almaty and Issyk-Kul regions
are located on both sides of the Trans-Ili Alatau.
Due to the fact that the direct boundaries are four
thousand meters high peaks covered with snow and
ice throughout the year, the main transportation
between the two regions is carried out only in two
directions by car: The road that directly connects
the main cities of the two regions is the Almaty-
Karkara Valley Border Crossing Point (Kegen—
Tup-Kensu)Karakol highway.

The second main road is the Almaty-Kordai-
Bishkek-Cholppon-Ata-Karakol highway. It is a
safer and international quality road, but it is a long
way to pass through the other two regions. Karkara
Valley Border Crossing Point is a scenic crossing,
the Karkara valley is a good way to go from Almaty
to Karakol, with attractions like Sharyn Canyon and
Kolsai Lakes on the way. Although Karkara is the
only border crossing point between the Almaty re-
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gion and the Issyk-Kul region, it opens only in sum-
mer. In winter, people from the Almaty region can
go to the Issyk-Kul region through the Korday bor-
der crossing point (seen in Figure 4).

New routes connecting Kyrgyzstan’s resort re-
gion with Kazakhstan and Uzbekistan are boosting
regional tourism. In terms of other transportation
types, On July 1%. 2019, charter flights began oper-
ating every Monday and Friday from Almaty, Ka-
zakhstan, to Issyk-Kul International Airport, which
is situated 35km away from the resort city of Chol-
pon-Ata. Now, only a 40-minute flight separates Al-
maty residents from a vacation at the mountain lake
(Ashimov, 2019).

The two regions have established an effective
policy for the joint development of tourism

The border cooperation between Kazakhstan
and Kyrgyzstan has constructive potential, influ-
encing the prospect of regional processes in Central
Asia (Amrebayev, 2020). Cross-border cooperation
between the two regions started in 1992, when Dip-
lomatic relations between the Kyrgyz Republic and
the Republic of Kazakhstan were established. Over
the years of independence, more than 120 Kyrgyz-
Kazakh interstate, intergovernmental and interde-
partmental agreements have been signed, one of the
most significant of which is the signed Road Map on
bilateral economic cooperation by the First Deputy
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Prime Minister of the Republic of Kazakhstan Askar
Mamin and the Deputy Prime Minister of the Kyr-
gyz Republic Tolkunbek Abdygulov on December
2,2017. The road map contains 50 measures on the
complex solution of topical issues of bilateral coop-
eration, cooperation in the field of border, transport,
sanitary and veterinary control, customs and tax ad-
ministration (www.government.kz). The two states
have the same or close positions on a wide range of
international policy issues. Kyrgyzstan and Kazakh-
stan are closely cooperating in the framework of the
UN, OSCE, CIS, CSTO, EAEU and SCO (www.
mfa.gov.kg).

So far, a considerable emphasis placed on cross-
border cooperation between the Almaty-Bishkek,
and the two cities has manifested themselves in
a series of partnership agreements and contracts.
On the Third Almaty—Bishkek Economic Corridor
Subcommittee Meeting of March 2019, Asian De-
velopment Bank (ADB) Regional Cooperation and
Operations Coordination Division (CWRC) Direc-
tor Safdar Parvez and Kyrgyz Republic Resident
Mission Country Director Candice McDeigan fa-
cilitated the discussions and agreements toward es-
tablishing modern agricultural wholesale markets,
developing a regional mountain tourism cluster,
and facilitating efficient border crossings in the
economic corridor (www.carecprogram.org). In
2011, the Asian Development Bank (ADB) and the
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European Bank for Reconstruction and Develop-
ment (EBRD) provided parallel co-financing for
the Almaty-Bishkek road rehabilitation project to
restore the 245 km area between Almaty and Bish-
kek highway (Asian Development Bank, 2009).
The regional road rehabilitation project between
the Almaty and Bishkek will give an additional
impetus to the development of the economies, ser-
vices sectors and tourism industries of the border
territories and facilitate the development of these
regions on the whole. Almaty—Bishkek Economic
Corridor Tourism Master Plan was created by Asian
Development Bank in December 2019. In Central
West Asia, the area between Almaty in Kazakh-
stan and Bishkek in the Kyrgyz Republic is home
to exceptional heritage and a wealth of cultural and
natural assets. The tourism potential is immense,
but remains largely untapped. This tourism mas-
ter plan provides a framework for developing the
Almaty—Bishkek Economic Corridor (ABEC) into
an international-quality destination. It identifies
key investment priorities such as developing ski
resorts along the mountain range between Almaty
and Issyk-Kul and linking these winter sport fa-
cilities with summer tourism opportunities. It also
proposes transport infrastructure improvements,
including enhancing Almaty International Airport
as the major gateway to the region (Asian Develop-
ment Bank, 2019).
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Figure 4 — The transportation connection between the Almaty region and the Issyk-Kul region. © Imanaly Akbar
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Both Almaty and Issyk-Kul regions have a
greater potentials in the development of tourism

Tourism development potentials in the Almaty
region: Nestled between Europe and Asia, Almaty
is Kazakhstan’s largest city that is both literally and
culturally rich. Almaty is the 5th largest region of
Kazakhstan and its administrative center is Taldyk-
organ city. The population of the Almaty region is
3,893,590 inhabitants and 47.6 % of them living in
the Almaty city (www.stat.gov.kz). City Almaty
first came to global prominence as one of the many
stops on the Silk Road, as merchants crossed coun-
tries and continents to trade. Almaty is known as
the “Golden Triangle” in Kazakhstan for its trio of
major natural attractions — the Kolsai Lakes, Sharyn
Canyon and Altyn-Emel National Park. Located
near the massive Tian Shan Mountain range, Alma-
ty is described as a “majestic city full of surprises,
from charming scenic views to luxury shopping ex-
periences.” Almaty is the cultural capital and larg-
est metropolitan area in Kazakhstan. Nestled cozily
between mountains, the “city of gardens” attracts
plenty of travelers from all over the world (www.
euronews.com). To attract foreign tourists, in 2018,
72-hour visa-free transit was introduced for citizens
of the People’s Republic of China and India, trav-
eling through the cities of Almaty and Nur-Sultan
(Bisakayev, 2019).

Tourism potential in Almaty continues to attract
travelers from around the world. More than one mil-
lion visitors visited the region every year. One of the
most attractive tourist destinations is the mountains,
which is visited by nearly 500,000 tourists every
year. Experts forecasted that the number of visitors
would increase to 2.5 million in five years. Govern-
ment of Kazakhstan has set the task to increase the
tourist numbers under its state program for tourism
industry development by 2025. Mountain trails that
are popular among tourists are being improved.
Signs, information stands, arbors and benches are
installed along the tracks. Recently, the country has
opened its first mountain tourism development proj-
ect office in Almaty. “The task of the project office is
to create a team that is responsible for the introduc-
tion and implementation of all the regulations of the
state program in this area. The goal is looked at from
the point of view of investment attractions, public-
private partnership projects and creation of a base
to form personnel in tourism as well as standards
and service quality in the industry,” said Deputy
Chairperson of Kazakh Tourism National Compa-
ny, Timur Duisengaliyev. The project office is also
responsible for the simplification of visa issuance
to foreign tourists as well as the reduction of time
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for the approval of visa. It also provides support and
assistance to the implementation of tourism-related
projects as well as searching and attracting investors
(www.kazakh-tv.kz).

Tourism development potentials in the Issyk-
Kul region: Boardinghouses, sanatoriums, chil-
dren’s health camps, vacation houses, sports bases
and touristic bases are the significant places in de-
velopment of tourism in Issyk-Kul region, in per-
spective we can find holiday inns, motels and camp-
sites there. It should be supposed that technology of
using touristic zones in rural territories — creating
a fund of touristic lands, which have comfortable
recreational conditions and large spectrum of high
quality resources as natural and cultural-historical;
organization of servicing enterprises, accomplish-
ing usage of lands for the purposes of relaxation and
tourism. Functional parks organized in rural terri-
tories must express existing touristic needs (Bala-
banov & Balabanov, 2003). The territory of Issyk-
Kul region has great natural resources — minerals,
water, stern, forest, recreational zones where agri-
culture is widely developed. Original combination
of natural recourse potential of mountains, marine
climate, unique nonfreezing basin, landscape’s ex-
traordinary diversity, health resort’s and sanatoria
presence make favorable ecological conditions for
organization labor, mode and relaxation (Bekboeva,
2015). Tourism industry know-how and global best
practices will be applied to develop a long-term de-
velopment strategy for Issyk-Kul. International ex-
perts estimate that tourism has the potential to grow
six-fold in the Kyrgyz Republic, especially around
the Issyk-Kul Lake region (www.worldbank.org).

Kazakhstan and Kyrgyzstan have the largest
number of visitors to each other

The development of domestic and inbound
tourism is one of the priorities of state policy
of Kazakhstan and Kyrgyzstan. Bothe nations
are actively working to shape the image and
attractiveness of the local tourist environment.

The statistics take into account the total number
of visitors, including travelers for business purposes,
for seeing friends and relatives, as well as for leisure.
If we look at the statistics of visitors to Kazakhstan
for the recent 4 years (from 2014 to 2017), Most
visitors to Kazakhstan territory are from central
Asian countries. Uzbekistan is located in the first
place, with 3,344,577 visitors in 2017. Then Russia,
Kyrgyzstan, Tajikistan and Azerbaijan. They are
included in the top five places by the order. In
terms of the number of visitors from Kyrgyzstan to
Kazakhstan, it is the third most visited country. In
the previous two years (2014 and 2015) the number
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of visitors was high, accounting for about 20% of
the total visitors. However, in the last two years
(2016 and 2017) there has been a decline (Table 1).

If we compare the most visited countries in the
Kyrgyz Republic, we can see that Kazakhstanis
travel to Kyrgyzstan the most, accounting for above
50% of the total visitors. Although the number of
Kazakh visitors to Kyrgyzstan has increased in

2017 compared to the previous year, in general it
has decreased over the 4 years period, the number
of Kazakh visitors decreased from 1,998,500
people in 2014 to 1,833,900 people in 2017 (Table
1). According to the Table 1, the total number of
visitors to Kyrgyzstan decreased in 2016. This may
be due to the political and economic instability in
Kyzgyz Republic in recent years.

Table 1 — The most visited countries to Kazakhstan and Kyrgyzstan from 2014 to 2017

Kazakhstan 2015

(All visitors) B12017 (7,701,000) | H2016 (6,509,000) (6.430.000) 2014 (6,333,000)
= Uzbekist
s Uzbekistan B 3344577 B 2,459,757 B 2.297,180 2,107,177
B Russia B 1,708,873 M 1,587.409 M 1,646,568 1,757,721
| @ | Kyrgyzstan Mi273378 B 1,348,709 B 1,359,625 1,308,139
e Tajikistan 1383368 207,009 FA 158,507 137,443
= Azerbaijan B 110,810 94,846 FA 89,296 83,174
The total number B 6,821,006 B 5,697,730 B 5551176 B 5393654

Kyrgyz Republic 2015

(All visitors) Fh2017 (3,219,700) | 2016 (2,930,200) (3.050.600) 2014 (2,849,400)
I Kazakhstan 31,833,900 1,787,100 1,989,200 1,998,500
B Russia E471.400 431,000 F528,700 447,700
—— Tajikist
= laykastan 13250,900 169,500 B117,600 79,300
[} | .
e Uzbekistan F1479.600 F150,700 60,900 125,900
[ ] .

Ukraine W3 200 F141,300 133,600 5,800

The total number B 3,044,000 M 679,600 B 2,830,000 2,657,200

Data sources: “stat.gov.kz” and “stat.gov.kg”

Most of the people from Uzbekistan, Kyrgyzstan,
Tajikistan and Azerbaijan come to Kazakhstan for
the purposes of looking for a well-paid job, whereas
the majority of Russian visitors come for business
purposes, for seeing friends and relatives, as well as
for leisure. In Kyrgyzstan case, most of the people
from Uzbekistan and Tajikistan come to Kyrgyzstan

for the purposes of looking for a job, whereas nearly
all of Kazakhstan, Russian and Ukraine visitors
come for leisure, for business purposes, for seeing
friends, as well as for seeing relatives.

If we take the most visited places between two
countries into account, there is no doubt that the vast
majority of visitors from Kyrgyzstan to Kazakhstan
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come to Almaty. Those traveling from Kazakhstan
to Kyrgyzstan can go on vacation to Issyk-Kul or
on a business trip to Bishkek. According to the
plenipotentiary’s office, in 2019, the Issyk-Kul
region was visited by 1,200,000 tourists, about
212,000 of them were foreign tourists. This is about
a third of the total number of visitors to Kyrgyzstan.
As can be seen from the statistics in the table 1, more
than half of Kyrgyzstan’s visitors are still Kazakhs,
and of course a large number of Kazakh tourists go
on holiday to Issyk-Kul region, as access between
the densely populated Almaty region and Issyk-Kul
has improved. Easier transportation to the lake has
helped boost tourism.

Both Almaty and Issyk-Kul regions have location
advantages for Chinese potential tourists

The northwest side of Ili in China’s western
Xinjiang province shares borders with Kazakhstan’
Almaty region, and the Issyk-Kul region of
Kyrgyzstan is the southeast neighbor of the Almaty

region. There is a direct road from Khorgos Cross-
ing Point to the city Almaty and Karakol city of the
Issyk-Kul region (Figure 5.). This shows that tour-
ists from China have the opportunity to visit the
natural and cultural sights of Almaty and Issyk-Kul
regions on a single trip. At 280,000 square kilo-
meters (108,108 square miles), Ili has no shortage
of natural wonders. In fact, it contains some of the
most stunning beauty in all of Xinjiang (Deason,
2019). The Nalati Grassland in district Kunes, wor-
thy of a one to two day excursion, offers a peck
into nomadic Kazakh life. Whether you call it
“Yili“, “Ili*, “Yining” or even the historical name
“Ghulja“, one thing is for sure: it’s definitely worth
traveling to this unique part of Xinjiang, China.
Most people tend to focus most of their attention
on places like Turpan or Kashgar, but they fail to
realize that there is just as much ethnic diversity
and history in a lesser-known place like Yili (Sum-
mers, 2016).
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Figure 5 — The main tourist attractions in the Southern Almaty region and Northern Issyk-Kul region. © Imanaly Akbar

According to the Figure 4, the highway from
Urumgqi, a strategically large city in western
China, will continue to the Kazakh-Chinese
Khorgos crossing point. The large number of
tourists coming to Ili region from the southern
coast of China can be divided from Khorgos into
three routes: Khorgos-Kunes direction, Khorgos-
Almaty direction and Khorgos-Karakol direction.
This means that the development of cross-border
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tourism between Almaty and the Issyk-Kul region
will open the way to enter the Chinese tourism
market.

Millions of tourists from the southern regions of
China visit the Ili region, which covers the eastern
part of the Tianshan Mountains, the most picturesque
region in the western part of China. Tourists are
fascinated by the beautiful nature of the Ili and the
Kazakh people’s nomadic culture.
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Table 2 — The number of visitors to the Ili region in China’s
Xinjiang province from 2011 to 2018

Year The number Year The number
of visitors of visitors
2011 7,917,000 2015 14,063,000
2012 9,800,000 2016 22,345,100
2013 6,600,000 2017 29,056,400
2014 7,606,000 2018 41,180,700

Data source: Statistical Bulletin on National Economic and
Social Development of Yili Prefecture.

Table 2 shows that, excluding 2013 and 2014,
the number of visitors to the Ili region of China
is growing every year. By 2018, it had reached
41,180,700 people. This is about twice the total
population of the Kazakh-Kyrgyz two countries.
This means that if the Almaty and Issyk-Kul regions
take effective measures to develop cross-border
tourism with the Ili region, the two regions will have
a large tourism market in the future.

Conclusion

The competitiveness of border regions is gener-
ally lower than that of a country’s interior regions.
Typically being areas that mark the end of one entity
and the beginning of another, border regions dem-
onstrate weaker economic performance (Vodeb,
2010). One of the top priority directions of the Ka-
zakh and Kyrgyz economy is the development of the
inbound tourism with emphasis on the creation of
tourism clusters. Cross-border tourism cooperation
between neighboring countries plays an important
role in the development of inbound tourism. The

southern regions of Kazakhstan have a large number
of tourist attractions, and there is a great potential
for the development of cross-border tourism with
China, Kyrgyzstan and Uzbekistan. In this article,
we assessed the potentials for cross-border tourism
cooperation between the southern part of the Almaty
region of Kazakhstan and the northern part of the
Issyk-Kul region of Kyrgyzstan.

According to the content discussed in the article,
the most popular tourist destinations of the Almaty
region are located in the border areas with Kyrgyz-
stan. And the main tourist destinations of the world-
famous lake Issyk-Kul and some other popular tour-
ist attractions of the Issyk-Kul region are located
in the northern part of the Issyk-Kul region. This is
one of the primary potentials for cross-border tour-
ism cooperation between the two regions. The high
level of development of transport links between the
two regions and the various strategic partnerships
for the joint development of tourism between the
two regions is another guarantee of implementa-
tion of the cross-border tourism cooperation in the
border areas of the two regions. In the discussion
of this article, it can be easily seen that the tourism
development potential of Almaty and Issyk-Kul re-
gion is great, and most passengers between the two
countries choose these two regions. This is clearly
one of the main potentials for cross-border tourism
development cooperation between the two regions.
One of the possible conditions for cooperation in the
development of cross-border tourism between the
two regions is the favorable geographical location of
the two regions for Chinese tourists, which provides
opportunities for the joint reception of tourists from
the large tourist market. Based on the results of the
above analysis, we can say that there is a great po-
tential for cooperation in the development of cross-
border tourism between the two regions.
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AAANTUBHASI MOAEAb BAUSAHUSA USMEHEHUSI KAUMATA
HA TTIPUPOAHO-XO3UCTBEHHbIE CUCTEMbI KA3AXCTAHA

B paboTe, COraacHo cuUEHapUsIM KAMMATOAOrOB, MOKa3aHO, UTO OTCYTCTBME MW3MEHEHUI B
CyMMax OCAAKOB U TMOBbIlLEHUE CPEAHErOAOBOM MPU3EMHONM TemriepaTypbl BO3AyXa Ha Cylle OyAyT
Cnoco6CTBOBaTbh apuMAM3aLMK 1M ONyCTbiHMBaHMIO TeppuTopum KasaxctaHa B YCAOBMSIX TAOGAAbHOIO
noTenAeHus. B cBSA3M C 3TUM, KAMMATMUECKOe OMyCTblHMBaHWEe OGYAET Cnocob6CTBOBATb CMELLEHUIO
30Hbl HEAOCTATOUYHOTO YBAQXKHEHUS U YBEAMUYEHMIO 30Hbl MYCTbIHHBIX M MOAYMYCTbIHHBIX PAfiOHOB.
[NpeACTaBAEH MPOrHO3 CHUXKEHWS YPOXKAMHOCTU 3€PHOBBIX KYAbTYP B 3TUX YCAOBUSIX, UTO SBASIETCS
YrpO30M AASI 3KOAOTMYECKON U MPOAOBOALCTBEHHOM Ge3omnacHocTu KasaxcTaHa. Lleabio nccaeaoBatms
SIBASIETCSl @aHAaAM3 BO3AENCTBUS KAMMATUUYECKMX U3MEHEHMI Ha CEAbCKOXO3SMCTBEHHOE MPOM3BOACTBO
M COCTOsIHME BOAHbIX pecypcoB PK v pazpaboTka apanTMBHOM MOAEAM BAMSIHWS M3MEHEHMS KAMMATa
Ha NPUPOAHO-XO3SCTBEHHbIE CUCTEMBI.

[MprBeAEH aHAaAM3 COCTOSIHUS BOAHbBIX PECYPCOB KakK HanboAee ySI3BMMOro KOMMOHEHTA AAS CTPAHb!
NPy U3MEHEHMUU KAMMATUUECKMX YCAOBUIA. [1oKa3aHo, UTo B 3TMX yCAOBUSX B PecrnybAnke MpoBOAATCS
aAanNTaLMOHHbIE MEPOTNPUSITUS, HaNPaBAEHHbIE Ha CHUYXKEHME KAMMAaTUYeCKMX PUCKOB M Ha U3BAeUeHWe
MOTEHLMAABHbIX BbIFOA OT M3MEHEHUS KAMMATA.

B paboTe npeAcTaBA€Ha aBTOPCKasi METOAMKA AAANTUBHOM MOAEAM BAUSIHUS MU3BMEHEHMS KAMMATa Ha
NMPUPOAHO-XO3SMCTBEHHbIE CUCTEMbI, KOTOPAst OCHOBbIBAETCS HA METOAAX MAaTEMATUUECKOM CTaTUCTUKM
M BEPOSITHOCTHOrO aHaAM3a. YPOBHM aAanTalyum UHTEPMNPETUPYIOTCS B COOTBETCTBUU C MHAEKCOM: MpU
BO3paCTaHMM MOKa3aTeAs BO3pacTaeT U CTerneHb BAUSIHWMS HA MPUPOAHO-XO3SMCTBEHHbIE CMCTEMbI.
MoaeAb MMeeT BbICOKMIA MOTEHLUMAA UCMOAb30BaHMS MPU MPOrHO3UPOBAHUM M3MEHEHUS KAMMaTa
B MpeAeAax TepPPUTOPUMAAbHO OFPaHUYUEHHbIX MPUPOAHO-XO3SIMCTBEHHbIX cUCTeM. [1peAAO>KeHHble
pPEKOMEHAQLMM M0 aAanTauMu K M3MEHEHMIO KAMMATa MOTYyT HaWTW MpUMeHeHue npu paspaboTtke
rOCyAQPCTBEHHbIX MPOrPaMm Mo YNPaBAEHUIO MPUPOAHO-KAUMATUUYECKUMIM PUCKAMMU.

KAloueBble cAOBa: M3MEHEHME KAMMATA, CEAbCKOEe XO3SMCTBO, BOAHblE Pecypcbl, apanTMBHas
MOAEAD.
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Adaptive model of the impact of climate change on natural
and economic systems of Kazakhstan

In the work, according to the scenarios of climatologists, it is shown that the absence of changes in
the amount of precipitation and an increase in the average annual surface air temperature on land will
contribute to aridization and desertification of the territory of Kazakhstan under conditions of global
warming. In this regard, climatic desertification will contribute to the displacement of the zone of insuf-
ficient moisture and an increase in the zone of desert and semi-desert regions. A forecast of a decrease in
the yield of grain crops in these conditions is presented, which is a threat to the environmental and food
security of Kazakhstan. The aim of the research is to analyze the impact of climate change on agricultural
production and the state of water resources in the Republic of Kazakhstan and to develop an adaptive
model of the impact of climate change on natural and economic systems.

The analysis of the state of water resources as the most vulnerable component for the country under
changing climatic conditions is presented. It is shown that under these conditions, adaptation measures
are carried out in the Republic aimed at reducing climatic risks and at deriving potential benefits from
climate change.
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M.A. Ackaposa u 1p.

We have proposed an adaptive model of the impact of climate change on natural and economic
systems, which is based on the methods of mathematical statistics and probabilistic analysis. The levels
of adaptation are interpreted in accordance with the index: with an increase in the indicator, the degree
of influence on natural and economic systems also increases. The model has a high potential for use in
predicting climate change within geographically limited natural and economic systems. The proposed
recommendations for adaptation to climate change can find application in the development of state
programs for the management of natural and climatic risks.

Key words: climate change, agriculture, water resources, adaptive model.
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K.azakcTaHHbIH, TaOMFU-LLIAPYALLIBIABIK XYHeAepiHe
KAMMATTbIK 63repicTepAiH 9CepiHiH, aAanTUBTI MOAEAI

JKYMbICTa, KAMMATOAOITApAbIH CLEHAapUMAEpiHE COMKEC, >KayblH-LIAllbIH MOALLEPIHIH, e3repmeyi
>koHe >kep BeTiHAeri ayaHblH OpTalla >KbIAABIK TeMrepaTypacbiHbiH KOTepiAyi >kahaHAbIK, >KbIAbIHY
JKaFaaribliHAQ KasakcTaH ayMarbiHbIH, KypFaybl MEH LUOAEMTTeHyiHe biKnaAbl kepceTiareH. OcbiFaH
6anAaHbICTbl KAMMATTbIK, LIOAEATTEHY bIAFAAAbIH >KETKIAIKCI3 aiMarblHbIH ayblCyblHa >KOHE LUGAAI
JKOHE >KapTbIAAM LLOAAI aiMakTapAbliH kebeloiHe biknaa eteai. Ocbl XaFAalAapAa ASHAI AaKbIAAAD
OHIMAIAITIHIH TOMEHAEYI TypaAbl 60AXKaM YCbiHbIAFaH, GyA KasakCTaHHbIH 3KOAOMMSAABIK, >KOHEe asblk-
TYAIK Kayincisairine kayin TeHAipeai. 3epTTeyAiH makcatbl — KasakcraH PecnybAmKacbiHAAFbI
ayblALLAPYALLbIAbIK, OHAIPICIHE XX8He Cy pecypCTapblHbIH, >XaFAaliblHA KAMMATTbIH, ©3repyiHiH, acepiH
TaAAay XKoHe KAMMATTbIH TabUFM-3KOHOMMKAABIK, XXYMEAepre acep eTyiHiH aAanTMBTI MOAEGAIH >Kacay
60AbIN TabblAAADI.

Cy pecypcTapbiHblH >Kal-KyMiHE TaAAdy KAMMATTbIK, >KaFAaMAapAbiH ©3repyi >karFAanblHAAFbI
€A YUIiH eH OCaA KOMIMOHEHT peTiHAe YCbiHbIAFaH. OCbl XXaFfAanAapAa pecnyOAMKasa KAMMATTbIK,
TOYEKEAAEPAI a3aiTyFa XXoHe KAMMATTbIH ©3repyiHeH bIKTMMaA NariAa aAyra GarbiTTaAraH OeiMAEAY
LIApaAapbl XKYPri3iAin >XaTKaHAbIFbl KOPCETIATEH.

KAMMaTTbIH, ©3repyiHiH TabuFn >KoHe 3KOHOMMKAAbIK, >KYMeAepre acep eTyiHiH MaTemaTMKaAbIK,
CTAaTUCTMKA MeH bIKTUMAAABIK TaAAdy OAICTEpiHEe Heri3AeAreH aAanTMBTI MOAEAI  YCbIHBIAAbI.
berimaeAy  AeHrenaepi MHAEKCKE CoOMKeC: MWMHAMKATOPAbIH >KOFapblAaybIMEH TaOWFM  >koHe
3KOHOMMKAABIK, >XYHeAepre acep eTy Adpexkeci Ae apTasbl. MoaeAb reorpadmsAbiK, LIEKTEYAI
TabuFK >koHEe DKOHOMMKAABIK, XXyMeAep weHb6epiHAe KAMMATTbIH e3repyiH 60AXKayAa KOAAAHY YILiH
>KOoFapbl aAeyeTke me. KAumatTbiH e3repyiHe 6erniMAeAyre apHaAfaH YCbIHBICTAp TaOUFU-KAMMATTbIK,
ToyekeAAepAl 6ackapyAblH MEMAEKETTIK GarAapAaManapbiH 93ipAey KesiHAe KOAAaHYFa OOAaAbI.

TyiiH ce3aep: KAMMATTbIH ©63repyi, ayblA LapyalliblAbIFbl, Cy PecypcTapbl, aAanTUBTI MOAEAD.

BBenenune

W3meHeHHne kiauMaTa B JaHHOE BpeMs SBIIS-
€TCsl OTHOM M3 aKTYaJIbHBIX M BaXXHBIX 3KOJOTH-
YECKHUX NMPO00IeM aHTPOIOTCHHOI'O U IPUPOJHOTO
XapakTepa, KOTOpPBIM BO3/AeicTByeT Ha Bce cde-
PBI KHU3HU 001IecTBa J1000T0 rocygapcTsa U €ro
yCTOWUHMBOTO pa3BuTus. IlposBieHus mnocien-
CTBUM KIMMATUYECKUX U3MEHEHUW 3aBUCHUT U OT
reorpauueckol 0COOEHHOCTH PaCIIOJIOKEHUS
ctpaH. KazaxcTan — cTpaHa ¢ apuHBIM KJIMMaTOM,
TaK KaK HaXxOAUTCA B TAaKUX NPUPOIHBIX 30HAX,
KaK CTENH, CyXHe CTEIH, MOIYNYCTBIHA U IyCTHI-
Hu. Takoe reorpaduyeckoe MmojgoKeHne yKa3biBa-
€T Ha YyBCTBUTEIBHOCTb TEPPUTOPUH K M3MEHE-
HUIO KJIUMaTta. B OTHOIIEHNN MOPCKHUX DKOCUCTEM
YCTaHOBJIIEHO, YTO Hanbosee ryOuTenbHo BO3aei-
CTBYET Ha MOPCKHME OPTraHM3MBbl NOTEIJIEHUE aK-

BATOPUM W YBEJIMYCHHE KHCJIOTHOCTH MOPCKOH
BOJIBI M3-33 POCTa BEIOPOCOB YIJICKHCIIOIO ra3a B
atmoc(epy. (Lacoue-Labarthe, 2016: 1; Hoegh-
Guldberg, O., 2017: 261) Cenbckoe X035UCTBO,
KOTOPOE€ YK€ CTAIKUBACTCS C MPOOJIeMaMH OBBI-
IIEHHOTO CIPOCa Ha MPOJIOBOJILCTBHE, KAK CUUTA-
I0T HCCIIeIOBATENH, CEPhE3HO MOCTPANACT OT U3-
MeHEeHUs knuMmara. [lo MHeHHIO ucclegoBarelei
(Chen J., 2017: 69; Bozzola M., 2018: 1; Karimi
V., 2018: 1), Bo3meiicTBHE U3MEHECHUHN KIMMaTa,
KaK TMOBBINIEHUE TeMIEPaTypsl, H3MEeHeHHe (op-
MBI 0CaJIKOB, SKCTPEMabHBIC TOTOIHBIC SBICHUS,
000CTPSIIOT NaBJICHHUE HA SKOCHUCTEMY CEJIbCKOIO
X0351CTBa BO BCeM Mupe. B kadecTBe mpemioxe-
HUW pEKOMEHJyeTCs] He0OX0IMMOCTh U BaXKHOCTh
MOBBIIICHUS aIallTAIAOHHOTO MOTCHI[MAJIA CEJb-
CKOTO XO3SIHCTBA W CHUXKCHHS YSI3BUMOCTH K W3-
meHeHnto kiruMara (Prasad R., 2017: 329).
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AI{aHTI/IBHa}I MOJCIIb BIIMAHUA U3MCHCHHA KJIMMara Ha HpHpOHHO-XO3HﬁCTBeHHBIe cucteMbl Kazaxcrana

Lenv Hawux uccredoeanuil OKa3aTh BO3ZCH-
CTBHC KJIMMATUYSCKUX H3MEHEHUH Ha CEITbCKOXO-
3SUCTBEHHOE TPOU3BOACTBO M COCTOSIHHE BOJHBIX
pecypcoB PK u mpeanoxuTh alanTUBHYIO MOZEINb
BIIUSTHUS M3MEHEHUS KJIMMara Ha MPUPOITHO-XO035H-
CTBEHHBIE CHCTEMBI.

Brusnue xnumamuueckux ¢paxmopos na npu-
POOHO-XO3AUCHBEHHbIE CUCTEMbL

Kaxk moka3zanu uccnenoBanus (OneHOYHBIN 10-
KiIan o0 m3MeHeHHH Kiaumara, 2014), BciencTsue
KIIMMaTHICCKOW YYBCTBUTECIBHOCTH TEPPUTOPHH
3a TOCJIEHEE CTONIETHE TMOTEIUICHUE COCTABHIIO
1,37°C, Torna xak cpegHee MHPOBOE IMOTEIIICHUE,
conitacHo Ilsaromy omeHouHoMy aokmamxy MIOUK,
— 0,85°C (ITarwiit Ouenounsiii Joxmag MIDUK,
2013). IlpennokeHHbIE UMHU TPOTHO3BI KIMMATH-
YeCcKUX M3MEHEHUH Ha TeppuTopun Pecybimku Ha
2030, 2050 u 2085 romsl mpuBeacHBI B TaOMMIE 1.

Tadmuua 1 — [IporHo3HbIe ClieHapUU W3MEHEHUs KIMMara B
Kazaxcrane

Cuenapun
HM3MEHEHUS 2030 2050 2085
KJIMMara
AlB 1,7°C 2,9°C 4,1°C
B1 1,6°C 2,1°C 2,7°C
A2 1,8°C 2,6°C 4,7°C

Hctounuk: 9

CormacHo stum cueHapusim (Jonrux C.A., 2013:
133), moBEIIICHHE TEMITEpaTyphl BO3IyXa CBA3AHO C
YBEIMYCHUEM KOHIIEHTPAIIMH MAapHUKOBBIX Ta30B
B Pa3HbIC CE30HBI rofa. bonee MOBBIIEHHBIE TEM-
neparypsl OyayT HaOIIONAThCs B 3UMHEE U JIETHEE
BpEMsi, TOT/Ia KaK Ha CEBEPHBIX 00JIACTSIX — B BECCH-
HUH TIEPHOJ, YTO OOBIYHO COMPOBOXKIAECTCS BBHICY-
IIMBAHUEM TIOYBBI, TO €CTh MOTEPEN Bar MO4YBOMH
JIO TIOSIBJICHUSI BCXOAOB 3€PHOBBIX. JTO MPUBOAUT K
ru0eny BCXO/IOB U B JalIbHEHIIIeM K HU3KOH TIPOTyK-
THBHOCTHU 3€PHOBBIX KYJIbTyp. OTHOCUTEILHO OCa-
KOB, 10 JIaHHBIM KJIMMATOJIOTOB, MPOTHO3UPYETCS
WX YMEHBIIIEHHE C Mast TI0 CEHTSAOPb 1 YBETTHUCHHUE B
3UMHEE BpEeMsI roja.

Takue KIUMaTu4ecKue M3MEHEHUs OyIyT CIIo-
co0CTBOBaTh JAJBHEHINIEH apuaAn3aIllii TEPPUTO-
puH, KorJa y)Ke BO3MOXKHOCThH HCIIOIB30BAaHUS Ta-
KHUX 3€MeJb MO 3eMJICICNINE TEPSETCS U B KOHEUHOM
WTOTre 3TOT NPOLECC IPUBOAUT K OIIYCTHIHUBAHHUIO.

Ponv xnumamuueckux ¢axmoposé 6 onycmoi-
Husanuu meppumopuu. OMyCTHIHUBAHUE O0YCIIOB-
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JIEHO AByMsI OOJBIIUMU TpynmaMu (HakTOPOB — aH-
TPONOTEHHBIM W MpUPOIHBIM. Cpely MPUPOIHBIX
(haKTOPOB KIIMMATUYECKUI UIPAET BAKHYIO POJIb U
sBrsieTcs: oOmupHeIM. K kmumarndeckum dakropam
OMYCTHIHUBAHUS OTHOCATCA METEOPOJIOTHUECKHe
MapaMeTpbl U SBJICHUS, TAKUE KaK HEOOBIYHO BHI-
COKHE W HEOOBIYHO HHM3KHE TEMIIEPaTyphl BO3IyXa,
OTCYTCTBHE OCAJIKOB, PAHHUE 3aMOPO3KH, CHIIbHBIE
BETPHI, CyXHe€ BETpHI, 3aCyxu. UTOOBI MMETh BO3-
MOYKHOCTDH OLIEHUTH BIHMSIHHE KIMMaTHIeCKHuX (hak-
TOPOB Ha OITyCTBIHUBAHUE, YYHUTBHIBACTCS CPEIHSSA
3acyxa 3a Trofl, a TaKKe OTIEJIbHbIE KPUTHYECKHE
MEPHUOBI U PACTEHHH, KaK 3aMOPO3KH, IPOJIHB-
HBIE JTOXIM, Tpaj, CHEr B Hadajie BEreTallMOHHOTO
nepuona. [locne Takux 3KCTpEeMaNbHBIX MOTOAHBIX
SIBJIEHUW pACTUTENBHBIN MOKPOB HE BOCCTaHABIINBA-
€TCs B CBOEM IIPEKHEM COCTaBE JIaXKe MPU YCTaHOB-
JICHUH ONTHMAaNbHBIX ycioBui. [logaBnenue u ru-
0enb pacTeHN MPOUCXOMIAT, KOTIA dKCTPEMAaIbHBIC
KJIMMaTH4YeCKUe YCJIOBHS COYETAIOTCS C MOYBaMH,
HEYCTOWYHMBBIMU K OITyCTHIHMBAHUIO (HAIpPUMED, C
HEOONBIINM TPaHYJIOMETPHYECKUM COCTAaBOM, 3a-
COJICHHUEM U WIEJO0YBIO), C TIIyOOKMMHU IPYHTOBBIMU
BOJIaMH, HEJJOCTATKOM IMUTATEIbHBIX BEIIECTB U 3a-
TPA3HEHNEM, a TaKKe TEXHOT€HHOW JAerpajalrfei
MOYB.

OnycreianBanne B Kazaxcrane 3arparuBaer He
TOJIFKO 3aCyIUINBBIE U CyOapUAHbIE paliOHBI, HO U
cyxue cyOryMuaHbIe PaiiOHbI, TaKue KaK JecoCTe-
MU | JIyTOBBIE CTeNH. B CBsI3U ¢ TeM, 4To OoJbIIas
YacTh CEJILCKOXO3AWCTBEHHON mponykuuu Kazax-
CTaHa MPOM3BOIUTCS B CYXHMX M 3aCyLUIMBBIX pe-
THOHAaX, OMYCTHIHWBAaHUE JTHX PETHOHOB CBI3aHO
¢ mpo0JIeMOl MTPOIOBOJILCTBEHHOM 0€30MaCHOCTH B
CTpaHe.

OCHOBHBIM €CTECTBEHHBIM (haKTOPOM, CIIOCO0-
CTBYIOIIMM Pa3BHTHUIO MPOIIECCOB OIMYCTHIHUBAHUS
B Kazaxcrane, sBisieTcsi BHyTpEHHEE PACIIONIOKE-
HUE CTPaHBI, OMPEENAIoNee KOHTHHEHTAIFHBIA H
3aCyUUTUBBIA KIUMAaT, 1e(QUIUT U HepaBHOMEpPHOE
pacrpenieieHie BOIHBIX PECYPCOB, a TAKXKe IOBCE-
MECTHOE paclpoCTpaHeHHne MeckoB (1o 30 MirH ra)
u cononyakoB (127 mun ra) (Ecumosa K.A., 2012).
[IpennochuIKO K OITyCTHIHUBAHUIO SBISIETCS TAKKE
cnaboe (opMHEpoBaHHE TOYBEHHO-PACTHUTEIIHEHOTO
MOKPOBa M MX TUHAMMYHOCTb. YCIOBHS IJS pa3-
BUTHS TIPOIIECCOB JIETPA/IalliU 3€MeNb CO3AAI0TCA
TakkKe TPU HApyIICHUH CE30HHBIX XapaKTePHCTUK
MMOYBOOOpA30BaHMS O] BIUSHUEM 3acyX. 3acyxa
— caMasi pacrpoCTpaHEHHOE U OIAaCHOE SIBIICHHE B
CEeJIbCKOXO3AMCTBEHHBIX pernonax. CormacHo pe-
3ynbTaram uccienosanuii (baitmonanos C.C., 2010:
27-38), 3T0 OmHO M3 HEOIATrONIPHUATHBIX arpOMETe0-
POJIOTHYECKHX SIBIIEHUI, KOTOPOE IIPUBETIO K 3HAYH-
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TENBHON WM TOJHOW THOEIHM PAacTeHUH B MEPUOA
2005-2010 rr., korga arMochepHas ¥ TOYBEHHAS 3a-
cyxa coctraBuna 80%. bonpmias gactb paBHUHHOU
TEPPUTOPHH 3aCyIIINBA, HO MU30INYECKH 3aCyXU
HaOIIOIAIOTCS 10 Beel pecmybmmke. Ompemeriim,
YTO BEPOSTHOCTH 3aCyXH Ha Mpeodiagaromeil tep-
putopun Ka3zaxcrana cocrasnser 16%, To ecTb oHa
MOBTOPSIETCS pa3 B 7 JIET.

Bce 3TH naHHBIE CBHAETENBCTBYIOT, YTO MpO-
[ECCHI OIYCTHIHUBAHMSI MOTYT YCHIIUTBHCS 32 CYET
MOBBIIIICHNS 3aCyIUTMBOCTH KJIMMara. JTO, B CBOIO
ouepesib, MOXKET MPUBECTH K CABUTY T'PAaHUI] yBIIAXK-
HEHHBIX 30H, YTO B KOHEYHOM UTOTe Oy/IeT Crocoo-
CTBOBAaTh YBEJIMUEHHIO TUTOMIAAN MTyCThIHb.

Takum 00pazoM, cMelIeHUE 30HbI HEJOCTATOY-
HOTO YBII&XHEHUS W YBEIUYCHHE 30HBI ITYCTHIH-
HBIX ¥ TIOJYMYCTBIHHBIX pPailoHOB OyayT croco6-
CTBOBaTh PACIIMPEHUIO M PA3BUTHIO IIPOLECCOB
OTYCTHIHMBaHUS, COKPAIICHHUIO MTOCEBHBIX ILIOMIA-
JIel, CHUJKEHHIO YPOXKallHOCTH 3€pHOBBIX KYJBTYP,
U TI03TOMY MPEACTAaBIAIOT OONBIIYIO YIpo3y AJs
HKOJIOTUYECKOW M TPOJOBOIHCTBEHHOM Oe3ommac-
HOCTH CTpPaHBI.

Hsmenenus kaumama u cenvckoe XO3AUCMEO.
Kiumarndeckue yciaoBUs OMpEAeNsioT 0COOEHHO-
CTH BEJICHUS CENbCKOro xo3siicTBa B Kazaxcrane. B
CEBEPHBIX U IEHTPAIBHBIX 00IaCTSIX pa3BUTO HEMO-
JTUBHOE 3eMIIEZIEITHE, Ha foTe — opomaemMoe. OIHaKo,
MIOTOJTHBIE YCIIOBHS HE BCErya ONarompHsITHBI IS
XO3AHCTBEHHON NEATENBHOCTH HM3-3a TaKUX OIac-
HBIX SIBJICHHH, KaK 3acyXa, CYXOBEH, 3aMOpPO3KH,
nelIbHBIE OypHu U Tomnojen. [loBTopsemMocTs 3acyx
BO3pAcTaeT C ceBepa Ha IO

CornacHo uccnemoBanusaM cruernuainctoB (Ko-
skaxmetoB [1.K., 2014: 287-295), nepuoa akTUBHOU
BEreTaluu OOJBIIMHCTBA CEIIbCKOXO3HCTBEHHBIX
KyJABTyp TIPUXOIWTCS HAa JHU CO CPEIHECYTOYHOU
TeMrieparypoi Bo3ayxa Beime 10°C. Poct u pa3Bu-
THE PAaCTCHUH 3aBUCST OT MPOJOKUTEIBHOCTH 3TO-
ro Mepuoia U MOCTYIUICHUS Terya. Takoi nepruon
B pecnyOiHKe COCTaBisieT OT 4-x 10 7 MecsleB Ha
tore Kazaxcrana, mo3ToMy 371€Ch 3a BET€TaI[MOHHBIN
MeproJT yOUparoT 1o J1Ba ypoxKasi 6axdeBBIX KYIBTYD.

[ToaToMy BaXHBIMM arpoKJIMMaTHYeCKUMH pe-
Cypcamu TEPPUTOPHU SBISIOTCS TTOKA3aTEH TETLIO-
BOTO PEKMMa U PEeXUMa BIAKHOCTH BEreTallHOHHO-
ro nepuoza. s BISIBIEHUS TEHACHLIUN U3MEHEHMSI
arpoKJIMMaTHYECKAX PECYPCOB OBLIM pacCUUTaHBI
MIPOTHO3HBIE 3HAYEHHUS HEKOTOPBIX IOKa3arenen
TEIJIO- U BIAroo0ecre4eHHOCTH TEPPUTOPHUU IS
knuMatudeckux ycnouid Ha 2030 u 2050 roxel no
crieHapusaM m3meHeHus kumara Al, B u A2 (baii-
monanoB, 2017). [na onpeneneHus W3MEHEHHH
BJIaroo0ecre4eHHOCTH CeTbCKOX03AHCTBEHHBIX

KyJBTYp aHaJU3UPOBAIOCH KOJIWYECTBO OCAIKOB 32
BEreTaTUBHO-aKTHBHBINA Nepuox (Maif-aBrycr) u 3a
Bech roa. [Ipunuim k BeiBoay, yTo K 2030 rony Bia-
roo0ecreueHHOCTh CebCKOXO3SHCTBEHHBIX KYJb-
Typ HECKONBKO YXYAIIUTCSA B CBSA3H C yCHJIEHHEM
3aCyLUIMBOCTH KinMara. [IporaosHele pacyeTsl Ha
2050 rox moxazanu, uTo Ha Teppuropun Kazaxcra-
Ha O)KUAAETCS] HeOOJbIIOE YBETUUEHHE KOIUIEeCTBA
3UMHHUX OCAaJKOB NPH HE3HAYUTEIbHOM YMEHBbIIIE-
HUHM KOJMYECTBA OCAJKOB JIETOM, YTO MOXKET NpH-
BECTH K YXYALICHUIO BJIAYKHOCTHOTO peXHMa B Iie-
pHOI BereTanuu. OTH OKUAAEMble U3MEHEHHUS I10-
KazaTeJiel TeIyIo- M BIaroo0ecreueHHOCTH MOTYT
CIOCOOCTBOBAThH CIBUTY 30H TEIUIA M BJard B CTO-
POHY ceBepHBIX MHUPOT. B pesynsrare Tpanchopma-
LU 30H BJIAYKHOCTU HEKOTOPBIE PAMOHBI NEPEUIYT
13 pailoHOB BBIpALIMBaHU 3€pHA HA 0oJee HU3KHE
ypoBHH BiaxkHocTH B 2050 roxy. Takoe cmemenne
€11a003aCyLIIIMBOM 30HBI K CEBEPY MOXKET MPUBECTH
K COKPALICHUIO MOCEBHBIX IUIOMIA/Ei MO SpPOBbIE
KYJIBTYpbI, ¥ X BO3JENIBIBAHNE B HEKOTOPBIX paii-
OHAaX CTaHOBHTCS MeHee mepcreKTuBHbIM (baiiio-
nmaHoB, 2017).

Ilo omenkam skcmeproB (baitmonanos C.C.,
2010: 27-38; Koxaxmeros I1.0K., 2014: 287-295;
Baifmonanos, 2017), B yCIOBHUSX OXHAAEMOTO
knumara K 2030 1. ypokalHOCTh SpOBOH MIIIEHH-
LIl B PETUOHAX B cpeHEM cocTaBUT 67-77% oT ux
cpenaemHoroneTaero yposus (1971-2010 rr.). Oto
O3HA4aeT, YTO MPHU COXPAHEHUH HBIHEIIHETO ypOB-
HSl TIPOAYKTHBHOCTHU CEJIbXO3KYJBTYp (CpemHuii 3a
1971-2010 Tompl) Tom BO3IEWCTBHEM KIMMaTHUC-
CKHX M3MEHEeHHil ypokaitHocTh 3epHa K 2030 romy
cHu3uTCs Ha 23-33%. OTHOCHUTENBHO YPOKaHHOCTH
SIPOBOM MIlIeHUITBI B yciioBUsx 2050 T. mporHO3upy-
I0T, 4yTO OyZIEeT B CpeHEeM Mo peruoHaMm 52-63% ot
ux cpegHeMHorosieTHero ypoHs (1971-2010 rr).
IIpu coxpaHeHMU CErOJHSLIHETO YPOBHS arpoTex-
HUKH U TEXHOJNOTHH Bo3nenbiBanus k 2050 romy
ypoxaii 3epHa cHu3uTcs Ha 37-48% (puc. 1). Oxu-
JlaeMble KJIIMMAaTHYECKUE U3MEHEHHs, TaKUM o0pa-
30M, MPHUBEOYT K YMEHBIICHHIO BIIArooOecreyueH-
HOCTU MaXOTHBIX KYJBTYDP, YBEJIUUYECHHUIO 3aCYIIJIH-
BOCTH KJIUMAaTa, CMEUICHUIO 30H BIAXKHOCTH B CTO-
POHY CEBEPHBIX IIMPOT U CHIKEHUIO YPOXKaNHOCTH
3€PHOBBIX KYJBTYD.

Kak BugHO, yBIa)KHEHHOCTH HApSAY C TEMIIepa-
TYPHBIMH (DAKTOpaMH SIBIISIETCS. OCHOBHBIM ITOKa3a-
TEJIEM U3MEHEHUS KIIMMaTa, TaK Kak OT Hee 3aBUCUT
o0ecreueHHOCTh BOJHBIMU PECypCaMHu CEJIbCKOTO
X034icTBa U HaceneHus. [loaTomy, ofHUM U3 Bax-
HBIX ACIIEKTOB IPH M3YYEHUU KIMMAaTHYECKUX W3-
MEHEHHMH SBIIETCS BOMPOC O COCTOSTHUM BOJHBIX
pecypcoB Kazaxcrana.
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Pucynok 1 — ITpornosupyemas na 2030 u 2050 roas! cpennss
10 00TacTsIM ypOXKaHHOCTB SIPOBO¥A MIIeHUIE! (B % OT coBpe-
merHoro ypoHs) (baitmonanos C.C., 2010: 27-38)

Hzmenenue xnumama u 600Hvle pecypcwl. Y-
ThIBas, YTO OoJbIas 4acTh Teppuropun Kazaxcrana
3aHsTa MyCTHIHHON U MOJIYITyCTBIHHOM TEPPUTOPHEH,
MHOTUE CEKTOpPHl 3KOHOMHKH, OCOOEHHO CENbCKOE
XO3SMICTBO M yTpaBiieHWE BOTHBIMH PECypcami, B
3HAYUTENILHOM CTENICHN YyBCTBHUTEIIBHBI ISl HAOMIO-
JaeMbIX OTKJIOHEHHWH TpaHchopManuu kimmara. B
LIEJIOM M3MEHEHUs KIMMaTa OKa3bIBalOT 3HAYUTEIIb-
HO€ BIMSIHME Ha BOAHbIE pecypcbl KazaxcTaHa, aenas
KITUMaT B CEJLCKOXO3SIICTBEHHBIX PErroHax Oomee
cyxuM. Cripoc Ha BOly pacTeT — A7l OPOLIEHUS CEllb-
CKOXO3SIICTBEHHBIX MOJIEH, ISl MTPOMBIILUIEHHOCTH,
TaKk ¥ B COCEIAHUX CTpaHax. B To ke Bpemst addek-
TUBHOCTbH TIOTPEOJICHUs BOAHBIX pecypcoB B Kazax-
CTaHE OYCHb HM3KAs M3-32 YCTAPEBIINX TEXHOJIOTHI
OpOLIEHUS U HEYNOBIETBOPUTENBHON MPAKTUKH BO-
JI0TI0JIb30BaHusl. HekoTopble BOAHO-X03HCTBEHHBIE
OaccelHbl yKe CTpajaroT OT OCTPOH HEXBAaTKU BOIBI,
1 OoJbIIAst YAaCTh OPOIIAEMBIX 3€MeJIb MCIIBITHIBACT
nedurut. OXugaeTcs, 9To MpodiieMa HEXBAaTKH BOZBI
3HAQYUTENBHO OOOCTPHUTCS B TEYCHHE CIEAYIOIINX
JBYX NECATHIECTHH M3-3a HEA(PPEKTUBHOTO HCIIONb-
30BaHUsl BOJHBIX PECYpPCOB U INPAKTHUECKH MOXKET
YHUUYTOXKUTB CENBCKOE XO3IHUCTBO.

Jnsa pemenns mpoOiIeMbl OKUAaeMoro aedu-
LIATa NPECHOM BOABI INpuHATAa locCynapcTBeHHas
IIporpamMma I0 yNpPaBJICHUIO BOAHBIMH PECYpPCAMH
Pecny6nuku Kazaxcran Ha 2014-2040 roast (Tocy-
JapCTBEHHAs MporpaMMa yIpaBiIeHNs BOOHBIMH pe-
cypcamu Kazaxcrana, 2014). B Heii craButcs 11e1b
— obecrieueHre BoIHON Oe3onacHocTh PecnyOnukn
Kazaxcran.

[To BOmpocam BOAHOM 0€30MACHOCTU CIEIUa-
nuctamu MHCTHTYTA Teorpaduu 1 BOIHOM OGe3omac-
HOCTH TPOBEAEH OOobIIOi 00beM HCCIeNOBaHUN
(Meney A.P., 2012), B KOTOpBIX JJaHa OIIEHKA U TIPO-
THO3 BOJHBIX PECYPCOB C YYETOM M3MEHEHUS KIIH-
Mara ¥ SKOHOMHYECKOH aKTUBHOCTH, pa3paboTaHbl
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CIICHApUU TPOTHO30B BOJOCHAOKEHUS W TPEIJIO-
JKeHbl penieHus. [lokazaHo, 4To B CBS3U C AaJIbHEMN-
VM TIOBBIIEHUEM TEMIIEPaTyPhl TPU3EMHOTO BO3-
JlyXa TIOBBICUTCS CPEIHEMHOTOJICTHEE KOJIHMUECTBO
OCa/IKOB, 2 UIMEHHO B Pe3yJbTaTe TasHUS JIEHUKOB.
CueHapuy TPOTHO3a BOJOOIECICUEHHOCTH B pe-
cnyO/iMKe OCHOBaHBI Ha HAydYHBIX THUIIOTE3aX pas-
BUTHUS BOJONOTPEONICHUS U TUHAMHUKHU JTOCTYITHBIX
BOJIHBIX PECYPCOB B pa3pe3e OTACIbHBIX 0aCCEHHOB.
[lo maruemM (Meney A.P., 2012), eciu obmuit cTok
Bomel B Kasaxcrane B 1965 r. cocrasmsn 121 xm?®/
rox, To B 2010 roxy on cumsmics mo 91,3 km’/ron u
B 2030 r. mporHo3upyeTCcs JanbHeilllee CHUKECHUE
cToKa 70 72,4 KM*/TO[, IPH HAIIMOHAILHOM YPOBHE
notpebnerns 88-90 km*/rox (puc. 2).
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Pucynok 2 — [ToBepxHocTHBIH cTOK Pecnyonuku Kazaxcran
(Meney AP, 2012)

Cornacho otuety I[Iporpammer Passutuss OOH
(ITPOOH) B Kazaxcrane (Takenos XK., 2012), pe-
cny0JMKa 3aHUMAaeT MOCIeAHee MECTO CPEeH CTpaH
ConpyxectBa Hezasucumbix ['ocynapers (CHI') o
BogooOecneueHHocTH. Cerofus Gonee TpeTH Hace-
nenusi PecryOnukn He mmeeT CBOOOAHOTO JOCTY-
Ma K Ka4eCTBEHHOW MUThEBOM Boje, U k 2050 romy
YIOBJIETBOPUTh TOTPEOHOCTH B BOJE MOXET OBIThH
HEBO3MOXHO. [IpOTHO3 COCTOSIHUSI BOJHBIX pecyp-
coB Ha 2050 1. moka3ai, 4yTo CyLIECTBYET PUCK BO3-
HUKHOBEHHSI CUTYalluu OCTPOIl HEXBATKH BOJIBL, T.C.
KazaxcTan MOXXeT Oka3aThbCsl B CIIMUCKE CTPaH C KaTa-
CTPOGUYESCKUM BOJHBIM JIe(DUITUTOM.

[TosTOMY B 3THX YCIOBUSX HEOOXOOUMO MpH-
HSTH MEPBI AJIS aIalTalul K U3MEHEHUIO KIIMMara,
CYTh KOTOPOW B palliOHAJILHOM HMCIIOJIB30BaHUU BO-
THBIX PECYpCOB, T.€. U3MEHEHUH OTHOLICHUS K T0-
TpeOJICHUIO BOAHBIX PECYPCOB. DTO U MEPEX0A K HO-
BBIM TEXHOJIOTHSIM BOJAOIOJIb30BaHUS (KaleJlbHOE,
JOKJICBaHUE) B CEIILCKOM XO3SMCTBE M COKpaIlleHHe
OpoIIaeMbIX 3eMelb, 3aMEHa KYJBTYp, TPEOyIOIIX
OornbIire 0OBEeMbI BOJBI Ha APYTHE.



M.A. Ackaposa u 1p.

MeTtoabl MccaeT0BaAHUSA

Apanranisg K W3MEHEHHIO KJIMMara B ITOHMMa-
Huu MI'OUK (Tpetuit onieHOUHBIH H0KIa1 Mexmnpa-
BUTEJIbCTBEHHOM IPYIIIBI AKCIIEPTOB) O3HAYAET a/1all-
TaII0 €CTECTBEHHBIX WJIM aHTPOIIOTEHHBIX CHCTEM
K HOBBIM WJIM U3MEHSIONINMCS YCIOBUSAM OKpYXaro-
IIeld Cpe/bl B OTBET Ha (PAKTUIECKHE UITH OXKHUIaeMbIe
KIIMMaTHYeCKNe BO3IEHCTBUS WM MX TOCIEACTBUS,
YTO MO3BOJISIET YMEHBIIHTH yIIepO U BOCIIONB30BATh-
csl ONmarompusATHBIMA BO3MOXKHOCTSIMH. A JarTarus
MOKET ITOMOYb M30eKaTh OymyIIne PUCKH U COKpa-
TUTH CYIIECTBYIOIINE OTPHULATEIbHBIE BO3ICHCTBUS
(Otyer 0 BO3IEWCTBIH YeIOBEKa HA N3MEHEHHUE KITH-
Mmara, 2009). Bo MHOTHX ciTy4asx U3MEHEHHE KInMa-
Ta MPUBEET K MOBHIIIEHHON N3MEHYUBOCTH KIIUMaTa
W YBEIMYEHHUIO YHCJa AKCTPEMANBHBIX KIMMaTH4e-
CKHUX SIBIIEHHH, KOTOPBIE OKaKyT MPSAMOE BIUSHHUE Ha
cenbeKoe X03sicTBO. TakuM 00pazoM, yCTOMIMBOCTh
K M3MEHEHUSIM U HEO)KUIAAHHBIM SIBICHUSM, a TaKxkKe
CIOCOOHOCTh AJaNTHPOBATBCS K H3MEHSIOMIEMYCS
MUpY SIBIISIOTCS OCHOBOM AJIS afjanTalyu.

[Ipemmaraemas HaMH aBTOpCKas aJanTHBHAS
MOJIEJTb TTOCIEACTBUI U3MEHEHHS KJIMMaTa Ha MpH-
POIHO-XO35IIICTBEHHBIE CHCTEMBI OCHOBBIBAETCS Ha
METO/IaX MAaTeMaTU4YeCKON CTaTHUCTUKH W BEPOST-
HOCTHOTO aHanu3a. B 1ensax uCKITIoueH s Ce30HHbBIX
Koe0aHu| CpeqHECYTOUHBIX TEMIIEpaTyp B HcCCie-
JlyeMbIe TIEpUOABI MOJIENb OIEHMBAET THUCKPETHHIC
3Ha4YEHUs pAJa, TPYNIHUPYS UX MO KOJHYECTBY AHEU
B TOly BHYTPH YCTaHOBJIEHHOTO auamna3ona (= 1°C).
Ha pucynke 3 moka3aHo THIOTETHYECKOE pacrpe-
JIeJIeHne THEH B TOAy MO TEMIIEpaTypHOMY DSIIy
Ha ONpeAENCHHON TEepPpUTOPUHM B OTHENIBHO B3s-
TOM TOfy, HalpuUMep, Ha MPOMeXyTok ot -17 °C 1o
-16 °C Ha yKa3aHHBIH TEPHOA TPUXOMUIICS OIUH
JIeHb B rof1y, a Ha mpoMexyTok ot -1 °C no 0 °C —
21 nensb B roxy. [lomoOHOE OTpaXkeHHe TIOKa3arenen
CpEIHEeCYTOYHBIX TOAOBBIX TEMIIEPATyp Ha HCCIeTy-
€MOM TepPUTOPUH TIO3BOJISIET KOPPEKTHO HCIIOIB30-
BaTh BEPOSTHOCTHBIC METO/IBI aHANTN3a TaHHBIX. Be-
POSTHOCTHOE MOJIEITMPOBAHNE HE TOIBKO MTO3BOJISET
IIMPOKO HCIOJB30BATh CPaBHUTEIbHBIE METO/bI
aHaNM3a CPENHECYTOYHBIX, CE30HHBIX M TOIOBBIX
TEeMIepaTyp, OIIEHNBATh pazMax MX KojeOaHHil, HO
1 XOPOULIO COOTHOCHUTCSI ¢ BO3MOKHOCTBIO TIPOTHO-
3UpOBaTh OyayIliee N3MEHEHHE KIIMMara.
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rae [, — ypoBeHb BIMSHMS TEMIEPATYPHBIX (hak-
TOPOB KJIMMaToOoOpa3oBaHMsl Ha MPHUPOAHO-XO3SH-

CTBEHHbIE CUCTEMBI; t 1, — MOKa3arenu remrepa-
TYPBI B TEKyILIIeM 1 0a3UCHOM T'0Zly COOTBETCTBEHHO.
BasucHbIit TOn — 9TO TOA, Hauboiee COOTBETCTBY-
IOIUI CpeHUM TEMIIEpaTypHBIM IapaMmeTpam 3a
BECh MHOTOJIETHUH ITeproj] HaOJIFOeHHs AT HCCTe-
nyemoil Tepputopuu. L(t), 6(t) — MaTeMaTHueCKoe
OXKHJIaHUE U CTaHAAPTHOE OTKIOHEHUE CpEIHECY-

TOYHOU TeMIEPaTypPhl:
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e t — 1e0€ 3HaYEHHE CPEIHECYTOUHOM TeMIepa-
TypbI IPU3EMHOTO Bo3ayxa [ ... -23, -22,-20, ..., -1,
0,1,...,17,18, ...], n, — KOJIMYECTBO JAHEH B TOLY,
KOTOPO€E HAXOAWJIOCh B IUAIIA30HE TEMIIEPATYP OT t,
Ao ti+1'

Pucynox 3 — [IpousBonbHEIN rpaduk KojeOaHUH cpeaHecy-
TOYHO TeMIepaTypHl i-To rosa

YpoBHU ajianTanuyu UHTEPIPETUPYIOTCS B COOT-
BETCTBHU C UHJICKCOM: MPH BO3PACTAHUU MOKA3aTe-
JIsl BO3PACTaEeT U CTEICHD BIMSHUS Ha IPUPOTHO-XO-
3SIICTBEHHBIC CUCTEMBI (Ta0II. 2).

Taéanua 2 — YpoBHY BIHSHHS TEMIIEPaTyPHBIX (aKTOPOB KIH-
MaTo00pa3oBaHUs

Hupexc (1) YpoBHu ajanTanuu
1 menee 0,1 Bricokuii
11 0,1-0,3 Cpennuit
11 0,3-0,7 Huskuit
v 0,7-1,0 Kpurtnueckuit
v Gonee 1,0 KaTaCTpou(que-
CKUH
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OO0cyxnenue pe3yJbTaToB

[Ipemmaraemple MOmENM HE TOKA3BIBAIOT BIIH-
SIHAE TEMIIEPaTypHBIX (PaKTOPOB Ha MPHUPOIHO-XO-
3SIICTBEHHBIE CUCTEMBI, TaK KaK OHH KOMIICHCHUDY-
I0TCS CE30HHBIMHU M3MEeHEeHUsAMU. [losToMy B 11ermom
HaAOMIOMAeTCsl CABHI CE30HOB, OTHAKO, TOJOBBIC
CpeIHHEe TeMIlepaTyphl OCTalOTCS CTaOMIbHBIMU. B
9TON CBSI3W HAMH TPEIJIaraeTcs MOZIENb JUCKpET-
HOTO aHann3a CpPEeTHECYTOUHBIX TemIeparyp Oe3
ydeTa BIUSHUS CE30HHBIX (hakTopoB. Monens pac-
CUMTHIBAET KadeCTBEHHBIEC MMapamMeTphl M3MEHEHUS
TeMIepaTyp BHYTpU rojaa (aHaJU3HBIM NEpHON K
0a3ucHOMY).

AJanTanuoHHbIE MEPOIPHUITHSA MO CHUKEHHUIO
MOCJICACTBHI HM3MCHCHUS KJIMMara ¥ MUHHMH3a-
LMW HETAaTWBHOTO BJIVSIHUA MPOBOISATCS W HA TOCy-
mapcTBeHHOM ypoBHe. Kazaxcrtan paruduiupoBan
[Mapmxckoe cormamenue B HosiOpe 2015 roma u
MIPUHSIT TOOPOBONIBHBINA BKJIAJ B COKpalleHHE BbI-
OpOCOB TApPHUKOBEIX Ta30B Ha 15% 1O CpaBHEHUIO
c ypoaeM 1990 roxa x 2030 rogy (O parudpuxauuu
ITapmxckoro cornarmenws, 2016).

B pecny6nuke coBmectHo ¢ [TPOOH paspabo-
TaHa HAIlMOHAJbHAS KOHIICTIIIUS 10 aIalTalluK K W3-
meHeHusM knumara (111-VI Hammmonanmsnoe Coo0rire-
nue PecnyOonuku Kaszaxcran PamodHOV KOHBEHIINH,
2013). OauH U3 cnoco0oOB amanrtanu — OepekHOE
¥ SKOHOMHOE HCIIONIb30BaHWE BOIBI M B OBITY, U B
CeNbCKOM XO03siiicTBe. B 3TOM KOHTEKcTE HE0OXOau-
MO YCOBEPIIIEHCTBOBAHNUE CHCTEMBI KOHTPOJIS BOJO-
MTOJIF30BaHMS, I BHEAPEHNE TaKMX MHHOBAITMOHHBIX
MeToZI0B 3((PEKTUBHOTO OPOILICHUS, KaK HapuMep,
KarnelbHOe OpOILEHHe, TOKIEBaHNe. A TaKKe arpa-
pUsIM HEOOXOMIMO TTEPECTPOUTHCS Ha BBIPAITNBAHNE
pacTeHui, KOTOpBIE JIyUIlle BCEro MPHCIOCOOIEHBI K
HOBBIM KITUMAaTHYECKUM yCIIOBHUSIM.

Hpyroii nyTh aganTanuu K \3BMEHEHUIO KIIMMaTa
— 3TO0 JaJIbHEHIIIEee Pa3BUTHE B CTPAHE 3€JIEHON HKO-
HomukH. [lepexon OT TpaANIIMOHHBIX BUIOB TOTLIH-
Ba K BO30OHOBIISIEMBIM HCTOYHHUKaM 3HEeprun (BUD)
— 3TO aKTyajbHas 3a/1a4a, CBsI3aHHAas C COKpaIleHH-
€M BBIOPOCOB MAPHUKOBEIX T'a30B M CHUKEHHEM He-
TaTUBHLIX ITOCJIEACTBUN U3MeHEeHH KiimMaTa. B Pe-
cryOnrKe UMEIOTCS PUPOTHBIE YCIOBHS, KOTOPBIE
OTKPBIBAIOT BO3MOXXHOCTH JIJISI pa3BUTHS BO30OHOB-
JIIeMBIX ncTouHukoB sHepruu (BUD): Boawl, comH-
ua u BeTpa. Haubonpimii moreHIMan uMeeT BETPo-
Bas dHepreTrka. K HacTosieMy BpeMEHHU BIO)KEHBI
KpYyTIHbIE WHBECTUIIMH B pa3BUTHE 3€JEHON 3Hep-
TeTUKH, UMEETCs 3aKoHOJaTeIbHas 0a3a, MPHUHSATHI
meneBble MHIUKAaTOphl. Tak, ecinu B 2014 1. ObUTO
26 oowexroB BUD ¢ momuocteio 178 MBT, 10 B
2019 r. uucno 0OBEKTOB JOCTUIIIO A0 87 OOBEKTOB €

58

MomHocThio 1042 MBT (Odunmansherit undhopma-
uuoHHbIHN pecypc [Ipembep-Munuctpa PecryOnuku
Kazaxcran, 2019). B Kazaxcrane npaBUTEIbCTBOM
comectHO ¢ [TPOOH co3nan comHEYHBINH U BETPO-
BOI1 aTnac (ATiac COTHEYHBIX U BETPOBBIX UCTOYHH-
KOB DHEPI'HH), KOTOPBIA CTaHET HHCTPYMEHTOM IS
MIPUBJIEYCHUS] MHBECTOPOB B 00JIACTH CONTHEYHOH M
BETPOBOI SHEPTETUKH.

C 2013 roga B Kazaxcrane mpuHsATa KOHIICH-
s Mo «3eeHON SKOHOMHUKEY, COITACHO KOTOPO K
2020 rony nonsa BUD cocrtasur 3%, a k 2030 romy
yxe 10%. (Konmenmus mo mepexomy PecmyOmmku
Kazaxcran k «3eneHoit skoHOMUKEe», 2013).

BriBoabI M peKoMeHIAIHT

Ha ocHOBe 0OaBIIOr0 MaccHBa MAaHHBIX ITOKa-
3aHO, YTO I1I00aIbHOE MOTEIJICHHE HUMEET MECTO U
B Kazaxcrane. I1o MHEHUIO CIIEIIMAINCTOB, KIMMa-
TUYECKUE U3MEHEHUS Ha UCCIIEyeMOU TEPPUTOPUU
MMEIOT CBOM OCOOCHHOCTH, CBSI3aHHBIE C Teorpa-
(PUYIECKUM MECTOMOJIOKEHHEM. BHYTPUKOHTUHEH-
TanpHOE pacronoxenne Kazaxcrana oOycloBIMBa-
€T YCWICHHE TIpOoIlecca OIYCTHIHUBAHUS, CIIOCO0-
CTBYS JaJbHEeHIIeN apuan3annu knumara. Crenan
aHaJW3 BIUSHAS W3MCEHEHMS KIMMaTa Ha CeJIbCKOe
XO34HCTBO (PacTEHHEBOACTBO) U BOTHBIE PECYPCHI.
VCTaHOBJICHO, YTO CEJILCKOE XO3SHCTBO SBIISCTCS
caMoi ysI3BUMOM 001aCThI0 SKOHOMHKH, B CBSI3H C
COKpAIICHHEM IIOCEBHBIX IUIONMIA/eH M CHIDKCHU-
€M MPOTYKTUBHOCTHU 3€PHOBBIX KYJIBTYP BO3HHUKACT
yrpo3a mpooBOJILCTBEHHOHN 0€301IaCHOCTH CTPaHBI.
[IpennmokeHHas ananTUBHAS MOJIETH BIUSHUS U3Me-
HEHHUs KJIMMaTa Ha MPUPOTHO-XO3SIICTBEHHBIE CH-
CTEMBI OCHOBBIBACTCS HAa METOJIaX MaTeMaTHUCCKOM
CTaTUCTUKHA W BEPOSTHOCTHOTO aHanm3a. Monemnb
MO3BOJISIET LIUPOKO HCIIOJIB30BATh CPABHUTEIBLHEBIC
METO/Ibl AHAJIN3a CPEAHECYTOUHBIX, CE30HHBIX U IO-
JIOBBIX TEMIIEpaTyp, OIEHUBATh pa3Max uX Kojeba-
HMI, IMEET BBICOKHMI MOTCHIIMAI MCIIOIb30BaHUS B
MPOTHO3HBIX MOJIENAX MU3MEHEHUS KiuMara B Ipe-
JleJax TePPUTOPUATIEHO OTPAHUYCHHBIX TPUPOTHO-
XO3SMCTBECHHBIX CHCTEM.

[Tokazana HEOOXOAUMOCTH TIPUHATHS aTalTHB-
HBIX MEp JUIsl CMSITYCHUS OTPHUIATEIBHBIX MOCIEN-
cTBHI n3MeHeHus kinumaTa B Kazaxcrane. Pekomen-
JIYIOTCSI TAKME MEPBI, KaK:

- TIOCTOSIHHBIM KOMILUIEKCHBII MOHUTOPHUHI 3a
KJINMaTHYECKON CHCTEMOM;

- TIOCTEIECHHBIA Mepexoj] K 3€JICHOM 3KOHOMH-
K€ C 3aMEHOM TPaJUIIMOHHOTO BBHICOKOYIJIEPOIHOTO
TOIUTUBA HA BO30OHOBIIIEMbIE UCTOYHUKH SHEPTHUH,
KaK BETPOBasi, COJIHEYHAS M MaJIbIEe THIPOIICKTPO-
CTaHLIMH;
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- ISl yCTpaHEHUs! yrpo3bl AeduIuTa BOIHBIX
pecypcoB M KOHQIMKTOB H3-3a TPAHCTPAHHIHBIX
CTOKOB C COCEJHUMH TocyaapcTBamu 3¢ dekTuBHOE
yIpaBlieHHE €ro NoTpeOJeH s, UCIIONIb30BAHUE Me-
TO/IOB 3KOHOMHOTO PAacX0I0BaHHS BOJIBI U COKpaIIe-
HHE 00BEMOB OPOILIAEMOT0 3EMIIE/IEIINS;

- JajbHEHIIas afanTalys CebCKOTO X035HCTBa
IyTeM NPHMEHEHHsS WHHOBAIIMOHHBIX TEXHOJOTHUIl
00paboOTKH MOYBHI, CEJICKIUU KYIBTYp, aaalTHPO-

BAHHBIX K HOBBIM KJIUMAaTHUYECKUM YCJIOBHSM, T.€.
0oJee 3aCyXOyCTOMUYNBEIX, C BBICOKOW IPOIYyKTHB-
HOCTBIO U XOPOIIUM KaueCTBOM 3€pHA;

- TMIOTOTOBKA CIEIHAINCTOB, 00IaIatoNINX CO-
BPEMEHHBIMHU 3HAHWSIMH, HABBIKAMH W yYMEHUSMHU.
MeTh BO3MOXXHOCTH HCIIONB30BaTh MX 3HAHHUSA U
OTIBIT JJISi CMSATYEHUS 1 MUHUMH3AINHN BBI30BOB U
yTPO3, UMEIOIINX MECTO IPU TI0O0ATFHOM H3MEHe-
HUU KJIUMAaTa.
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AI{aHTI/IBHaH MOJCIIb BIIMAHUA U3MCHCHHA KJIMMara Ha HpHpOHHO-XO3}IﬁCTBeHHBIe cucteMbl Kazaxcrana

Konnemnmus no nepexony PecnyOimkn Kaszaxcran k «3eneHoit sxkoHoMuKe». Yka3 [Ipesunenta Pecnyonnku Kaszaxcran ot 30
mast 2013 roma Ne 577. — Acrana, 2013. — C. 52.
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ESTIMATION OF THE ACCURACY OF INVERSE PROBLEM SOLUTION
OF COMPLEX GENERALIZED ENVIRONMENTAL
ESTIMATION BASED ON CARTOGRAPHIC INFORMATION

The article presents the results of the accuracy assessment of the method of generalized integrated
assessment for solving the inverse problem of a comprehensive environmental assessment of territories.
It is called the generalized assessment because the objective functions include the numerical expression
of the sums of the areas of each level of anthropogenic disturbance, first throughout the region, and then
for areas with an oil and gas producing complex, referred to the area of the whole region or the sum of
the areas of zones with an oil and gas production complexes.

For the completeness of the perception-of-the-method, the-article-also describes methods for ob-
taining particular and private target functions, on the basis of which a generalized estimate is constructed
Loads of transformation levels in private objective functions take into account the level of complexity of
environmental protection measures for each component-of-the natural environment. The substantiation
of weight loads in the private target functions is based on a review-of-literary sources analyzing intrasys-
temic relationships in the natural environment. The impact of the possible subjectivity of expert assess-
ments in determining the loads (role) of the components of the environment in integrated environmental
assessments in the form of objective functions is assessed by comparing various options for their sets.

The-calculation-of-results showed that the proposed method for the generalized solution of the in-
verse problem of a comprehensive environmental-assessment-of-the-territory practically does not re-
spond to changes in the loads on the components of-the environment, since this influence is leveled out
by the procedure of subtracting the integral target function throughout the territory from its analogue for
zones with oil and gas production complex.

Key words: Mangystau region, oil and gas producing complex, the degree of anthropogenic distur-
bance, generalized private objective functions, assessment of the accuracy of solving the inverse prob-
lem of integrated environmental assessment of the territory.
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Kaprorpadpmkanbik, aknapaTka HerisAeAreH XaaArbl MHTerpalmusAaHFaH
KOpLLAFraH opTaHbl 6afarayAa «Kepi MaceAe» ADAEAIH aHbIKTay

Makarapa aymakTapAbl KeleHAI 3SKOAOIMSAbIK OaraAayAblH Kepi MOCeAeCiH wewy YuliH
JKaAMbIAGHFaH KelleHAl Oaranay SAICIHIH ASAAIriH 6Gararay HoTM>KeAepi KeATipiareH. XXaAnbiaama
Garanay Aen ataay cebebi, eMTKeHi OObeKTMBTI (DYHKLMSIAAPFa aHTPOMOrEHAIK Oy3bIAbICTbIH, Op
AEHreniHiH ayAaHAAPbIHbIH, CaHABIK, ayAaHbl KipeAi, aAAbIMEH OYKIA alMMakTa, COAQH KeriH MyHan MeH
ras KeH opblHAApbl 6ap aMmMakTap YLliH, oAap BYKIA aiMaKTbiH HEMECE MyHail MEH ra3 KeH OpbIHAAPbI
6ap afMaKTapAbIH >XMbIHTbIFbIHA KaTaAbI.

OAICTiIH  KabbIAAQHYbl TOAbIKTbIFbI YIUIH MaKaAaAd HaKTbl >K8HE WHTErpaAAbl OObEKTMBTI
YHKUMSIAAPABI aAy SAICTEpi cunaTTaAFaH, OAApPAbIH HEri3iHAE >KaAMbiAaHFaH Oarasdy KypbIAQAbl.
Keke MakcaTTbl (DyHKUMSIAAPAAFbl TpaHCOPMaLMS AEHremiHiH XKyKTeMeAepi Tabuen opTaHbiH 8p
KOMIMOHEHTI GOMblHIIA KOpLUaFaH OpPTaHbl KOpfay LUapaAapbiHbiH KYPAEAIAIK AEHreliH eckepeai.
MHTerpanabl 00beKTMBTI (DYHKUMSIAAPAAFbI CAAMAKTbIK, KYKTEMEAEPAIH HEri3AeAyi TabuFmn opTaaarbl
MHTPACMCTEMAAbIK, KaTbIHACTapAbl TaAAANTbIH 9AEOM KO3AEPAI wWOAyFa HerizpeAareH. OObeKkTUBTI
YHKUMSIAGD TYPIHAE KELEHAI 3KOAOTMSAbIK, OarasayAarbl KOpLUaFaH OpTa KOMIMOHEHTTEpIHiH
JKYKTEMEAEPIH (POAIH) aHbIKTayAa capanTamaAblk, 6ararayAapAblH MYMKIH CyObeKTUMBTIAITIHIH, acepiH
OAQPAbIH, XKMbIHTbIFbIHA aPHAAFAH 8PTYPAI HYCKAAAPAbI CAaAbICTbIPY apKbIAbI XKY3€re acblipbiAaAbl.
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Ecenteyain HOTMXKEAEPI ayMaKTbl KELLEHAI SKOAOTUSIAbIK, GaraayAblH, Kepi ecentepi >kaAnblAama
WEeLWYAiH YCbIHbIAFAH BAICI iC )Y3iHAE KOplUaFaH OpTa KOMIMOHEHTTEPiIHE TYCETIH >XYKTEMeAepAiH
e3repyiHe >kayan Oepmeiiai, enTkeHi OyA acep MyHar-ras eHAIpy KelleHi 6ap anMmakTap YLWiH OHbIH,
AHAAOTbIHAH OHbIH, MHTErpaAAbl 06bEKTUBTI (DYHKLMSCHIH GOAY MPOLLEAYPACBIMEH TEHECTIPIAreH.

Tyiiin ce3aep: MaHrbicTay OOAbICbI, MyHalm >KeHE ra3 eHAIpYy KelleHi, aHTPOMoreHAik 6y3sbiay
ABPEXKECH, KAATbIAAHFAH Xeke 00beKTUBTI (DYHKLMSIAAD, aQyMaKThl KELIEHA] SKOAOTUSIAbIK, GaFrarayAblH,
Kepi MOCEAECIH LeLWYAIH ABAAIriH Oarasay.
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OueHKa TOMHOCTH pelleHns 06paTHOM 3aAa4M 0600LLLeHHOM
KOMIMAEKCHOM 3KOAOrM4eCKOM OLLeHKM Ha OCHOBe KapTorpacpuueckoit MHpopmauum

B cTaTbe npeAcTaBAEHbI pe3yAbTaTbl OLEHKM TOYHOCTM METOAQ OB0OLLEHHOM MHTErPaAbHOM OLIEHKM
AAS pelieHns 06paTHOM 3aAa4YM KOMIMAEKCHOM 3KOAOTMYECKOn oueHkM Tepputopuit. O600WeHHOR
OlLleHKa Ha3BaHa MOTOMY, YTO B LeAeBble (PYHKUMU BXOASAT YMCAOBbIE BbIPAXKEHMS CYMM MAOLLAAEN
KaXKAOrO YPOBHSI aHTPOMOreHHOM HAPYLLIEHHOCTM CHavaAa Mo BCeil TepprUTopMmM 06AaCTH, a NOTOM AAS
30H C HaAM4MEM HedTerazoao6bbiBaloLmm komraekcom (HIAK), oTHeceHHble K NAoLaAm Bcein 06AacTm
VAW CyMMe nAoLaaen 30H ¢ HIAK.

AAS MOAHOTbBI BOCMIPUSTUS METOAQ B CTaTbe M3AOXKEHbI Tak>Ke METOAMKM MOAYYEHMS YaCTHbIX U
MHTErpaAbHbIX LIEAEBbIX (DYHKLIMIA, HA OCHOBE KOTOPbIX CTPOMTCS 0006LLeHHas oueHka. Harpysku Ha
YPOBHU TpaHCOPMaLMK B YaCTHbIX LIeAEBbIX (DYHKUMAX YUMTbIBAIOT YPOBEHb CAOXKHOCTM MPOBEAEHMS
NMPUPOAOOXPAHHBIX MEPOMPUATHUIA MO KAXKAOMY KOMIMOHEHTY MPUPOAHON cpeabl. O6ocHoBaHMe
BECOBbIX Harpy30K B MHTErPaAbHbIX LEAEBbIX (DYHKLIMSIX BbIMOAHEHO Ha OCHOBE 0630pa AUTEPATYPHbIX
WCTOYHWKOB, aHAAU3UPYIOLLMX BHYTPUCUCTEMHbIE B3aUMOCBS3M B MTPUPOoAHON cpeae. OueHka BAMSIHUS
BO3MOXXHOTO CyObEKTMBM3MA 3KCMEPTHbIX OLIEHOK MPY OMPEAEAEHMM Harpy3oK (POAM) KOMMOHEHTOB
NMPUPOAHON CpeAbl B MHTErPaAbHbIX 3KOAOTMYECKUX OLEHKaxX B popMe LieAeBbIX (DYHKLUMI MPOBOAMTCS
MyTeM CPaBHEHUS Pa3AMUHbIX BAPUAHTOB MX HAaOOPOB.

Pe3yAbTaTbl pacyeToB MOKa3aAM, YTO MPEAAOXKEHHbI METOA 0OOOLLEHHOrO peLleHnst 06paTHoM
33241 KOMIMAEKCHOM 3KOAOTMYECKONM OLLEeHKM TEPPUTOPUM NMPaKTUUYECKU He pearnpyeTt Ha M3MEHEHMS
Harpy3ok Ha KOMIMOHEHTbl MPUPOAHOM CpPeAbl, MOCKOAbKY 3TO BAMSIHME HMBEAMPYETCS MPOLIeAYpPOM
BbIUMTAHWNS MHTErPAAbHOI LIEA€BOM (PYHKLIMM MO BCEM TEPPUTOPUM M3 ee aHaAora no 3oHam ¢ HIAK.

KaloueBble cAoBa: MaHrucrayckas o06AacTb, HedTerasoao0bIBAIOWMIA  KOMIAEKC, CTereHb
AHTPOMOreHHOM HAaPYLIEHHOCTM, 0006LLIEHHbIE YaCTHbIE LIeAEBble (PYHKLMM, OLLeHKA TOYHOCTU peLleHmst

06paTHOM 334241 KOMIMAEKCHOM 3KOAOTMYECKOM OLLEHKU TEPPUTOPUU.

Introduction

The region is located in the southwest of the
Republic of Kazakhstan in the desert zone and
includes the of Mangyshlak Peninsula, Ustyurt
plateau, Buzachi peninsula, Dead Kuluk and
Kaidak sars and is characterized by continental dry
desert climate, strong storms and winds. Most of
the territory of the Mangystau region is dominated
by east and south-east winds in winter, and in the
west by western and north-western winds. The
average annual wind speed is 3-7 m/s, the
maximum reaches 10-26 m/s, winds of a hurricane
character with a speed of more than 15 m/s are
observed on the coast in winter (Pavlichenko 2015:
133).
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Most of the territory of the region is occupied
by wormwood-solonchak desert with areas of shrub
vegetation on brown soils: the surface is partially
covered with solonchaks, takyr-like solonetzes and
sands with extremely rare vegetation. Thus, the
climatic conditions of the Mangystau region
predetermine the development of deflation and
sorption processes, the formation of a poor soil and
vegetation cover with a low ability to mitigate the
effects of anthropogenic impacts.

Specificity of climatic conditions of the region,
taking into account the complete absence of
constant river flow, causes the severity of the
problem of water resources shortage, and, first of
all, the shortage of drinking water. According to
experts, the shortage of drinking water in the
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Mangystau region is 40,000 m3 per day, and by
2020 will reach 70,000 m3 / day (Pavlichenko
2015: 133).

There are 559 industrial enterprises registered
in the region, of which 70 are large and medium.
The raw orientation of the regional economy has
predetermined the priority of the extractive
industry, the development of which is directly
dependent on all other sectors of the economy. The
region occupies the third place in the republic in
terms of the total volume of industrial production.
At the core of the region's economy is the oil and
gas sector, which production accounts for more
than 90 percent of the total industrial output in the
region, which explains the attitude towards the oil
gas producing complex as the main source of
anthropogenic  disturbance of the natural
environment components, since the oil and gas
industry is traditionally considered one of the most
environmentally dangerous industries (Pavlichenko
2015: 133).

The natural conditions of the regions in
combination with the anthropogenic load determine
their ecological situation. The ecological condition
of the territories is assessed based on the results of
a different type of monitoring of the components of
the natural environment. Technical means of
monitoring reflect the influence of many sources of
anthropogenic impact on the state of the air, soil,
vegetation, relief, surface and groundwater through
a number of measured parameters. These
parameters are the basis for the construction of
complex (by all components) or partial (for
individual components) environmental assessments
of the natural environment. The complexity of the
task of constructing complex and private
environmental assessments has led to the lack of
generally accepted methods for solving it.
However, for the objective implementation of the
polluter pays principle, an independent assessment
of the contribution of individual sources to these
complex or private environmental assessments is
necessary, that is, a search for a solution to the
inverse problem of a complex (or private)
environmental assessment.

The solution of this problem is the aim of the
authors who conducted grant funding project of the
Ministry of Education and Science of the Republic
of Kazakhstan Ne0589 / GF-4 Development of a
method for objectifying expert assessments of the
contribution of individual pollution sources to the
general environmental situation of the territory. As
part of the project a number of works were carried
out, amoung which project are published articles

(Pavlichenko 2016: 117) They consider examples
of solving the inverse problem for assessing the
contribution of the activities of the oil gas
production complex of the Mangystau region to
anthropogenic modifications of the most important
components of the natural environment and the
actual data for their confirmation.

The purpose of this paper is to estimate the
accuracy of the method of generalized solution of
the inverse problem of complex ecological
assessment of the territory proposed by the authors
in two ways: 1) by comparing the results of the
solution for different options of expert sets of loads
(role) of the components of the natural environment
in integral environmental assessments in the form
of objective functions to identify the effect and 2)

the different composition of the original
cartographic material.

Material and Research Methods

The method of generalized integrated

assessment is based on the use of ready-made
maps, which are expert private environmental
assessments of the anthropogenic transformation of
the components of the environment and are
implemented by three methods.

Method 1 is aimed at obtaining specific evidence
in a quantitative form, adapted for use in objective
functions, and substantiating sufficient objectivity of
expert assessment cards used to obtain actual
material. To convert initial cartographic (dispersed)
information into quantitative (concentrated) for
private purpose-oriented functions, GIS technologies
were used. To simplify and accelerate the procedure
for obtaining actual numerical data, ArcGIS
components were used: on vector shapefiles, the
area values of the contours are displayed
automatically. The imposition of a layer of oil-gas
production complex on each assessment map allows
determining spreading areas of five levels of
anthropogenic impact on the components of the
natural environment within the circuits of the oil-gas
production complex.

Method 2 is based on the idea of finding
particular solution of the inverse problem of a
private integrated environmental assessment as the
difference of particular generalized objective
functions reflecting the average (average weighted)
estimates of anthropogenic impact on the
components of the natural environment as a whole
in the Mangystau region of the Republic of
Kazakhstan and for zones with the presence of an
oil-gas production complex.
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Method 3 is used generalized integral solutions
of the '"reverse" tasks of a comprehensive
environmental assessment as the difference of
integrated generalized objective functions that
reflect the average (weighted) estimates of the
anthropogenic impact on all components of the
environment as a whole in the Mangystau region of
the Republic of Kazakhstan and for zones with the
presence of oil-gas production complex.

The considered method of solving the "inverse"
tasks initially assumes the availability of ready-
made complex expert assessments of the ecological
state of the Mangystau region, therefore, as an
initial material, evaluation maps of the
anthropogenic impact on the components of the
natural environment from the published "Atlas of
the Mangystau region" (Atlas: 2011). These are the
maps "Anthropogenic impact on the relief",
"Anthropogenic transformation of vegetation",
"Degradation of soil cover", "Anthropogenic
disturbance of groundwater" and "Natural
protection of groundwater". To reflect the influence
of the oil gas producing complex on each
component of the natural environment, an
inventory map was used from the Atlas
"Anthropogenic sources of impact" (Figure 1). The
maps were constructed by the Institute of
Geography of the Ministry of Education and
Science of the Republic of Kazakhstan on the basis
of expert assessments of materials of expeditionary
research and interpretation of remote sensing data
of the territory. In described parts of the legend to
the inventory map noted that the Mangystau region
is a region for the development of powerful
industrial production of various sources of the
economy, as well as a place for conducting nuclear
tests, which led to a complication of the ecological
situation. Historical pollution continues to have a
negative impact on the environment and the
medical and demographic  situation  (the
conventional signs of anthropogenic sources of
exposure are shown in Figure 1). The main sources
of anthropogenic impact on the environment in the
region are industrial enterprises, confined to cities,
workers' settlements, oil and gas fields.

In the territory of Mangystau region, 218
quarries are being developed, exploration and
production of common minerals — clays for the
production of drilling muds, self-planting salt,
sand-gravel mixture, chalk, construction sand,
limestone-rock, stone, sandstone, marl, and
production of oil, gas and associated recoverable
components (Figure 1). Special signs on the
inventory map shows the location of anthropogenic
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sources of air, water and soil pollution (Figure 1).
The place of location of different industry of the
regional economy is noted:

Extractive industry — oil production, gas
production, oil and gas production; Mining,
extraction and enrichment of non-metallic ores,
extraction and production of salt, extraction of saw
stones, building stones, clay brick, chalk, sand,
sand-gravel mixture;

manufacturing industry — machine building
and metalworking, chemical;

Local and food industry;

Production of nuclear power;

Road construction

Housing and communal services.

Also, the map shows radioactive waste disposal
sites (the tailing dump Koshkarata), storage bins
for oiled soils, waste water storage tanks, solid
industrial and household waste, man-made
pollution of soils and the location of underground
nuclear explosions, oil pipelines, gas pipelines,
railways and highways, location of the airport and
seaport (Figure 1).

Such an extensive list of impact to
anthropogenic sources on the components of the
natural environment is a serious justification for the
objectivity of expert assessment maps of
anthropogenic impact. Nevertheless, in the analysis
of each of the evaluation maps, a legend was also
considered, reflecting the zoning criteria according
to the levels of anthropogenic impact.

The next step is taking the initial data for
constructing generalized objective functions using
a simplified (generalized) method to determine the
areas of contours with different levels of
anthropogenic impact, which are allocated on the
evaluation maps in different colors in accordance
with the legends of the corresponding maps. In
fact, this procedure is the simplest way to transform
of cartographic information into the quantitative.
All of the evaluation maps present 5 levels of
anthropogenic impact on the components of natural
environment, however each level presented on the
maps in a certain color has quite a few local closed
circuits. In the generalized setting of the area,
contours of the same color are summarized, and as
a result, 5 sums of contour areas corresponding to 5
levels of anthropogenic disturbance of the
environmental component are obtained for each
map. The calculation of the areas of the contours of
each level is carried out first across the entire
region, and then for contours within the zones with
the oil-gas production complex.
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Figure 1 — Inventory map of anthropogenic sources of impact on the natural environment
of the Mangystau region (Atlas: 2011)
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The second method is based on the idea of
constructing  particular  generalized objective
functions reflecting the average (weighted average)
estimates of anthropogenic impact on the
components of the natural environment as a whole
in the Mangystau region of the Republic of
Kazakhstan and for zones with the presence of oil-
gas production complex, as well as particular
generalized solutions of the inverse tasks of
integrated environmental assessment for individual
components of the natural environment.

The general view of the objective function,
taking into account not only the intensity of the
impact of each environmental factor, but also its
role (importance) in the formation of favorable or
negative conditions for the existence of biosystems,
according to the proposal of R. Pantle, looks like
the equation of linear multiple regression (1)
(Pantle R.1979: 215).

OFcpa=airfi + axfo + ..+ anfn, (1)

where OFcpy —calculated value of the objective
function for integrated environmental assessment;

fi —value of a specific environmental factor (i =
1,2, ..., n) at the observation point;

a;— weighting factor that takes into account the
direction (plus or minus sign relative to the goal)
and the importance (weight) of this factor in the
formation of the total level of impact.

In this formulation, the objective function is
made not in the classical mathematical point
(where it is understood as a criterion for comparing
alternatives with the help of various optimization
methods), but as a function that realizes the
purpose of the assessment. The formal similarity
with the mathematical meaning is also observed
here — the optimization procedure is reduced to a
search for the coefficients of the significance of ai
(estimates are almost always expert) with an
observance of the condition for their justification.

Objectivization of the target function includes
justification of the selection of the most significant
factors on the basis of taking into account specific
geographic, ecological and economic conditions of
the assessed territory and the completeness of the
range of scoring scales. In (Avessalomova [ A.
1992), devoted to the popular presentation of the
ideas of engineering ecology, a very simple
formula (2) is given for calculating a sufficient
number of parameters n (environmental factors in
the above equation) with the desired accuracy of
the estimate:
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where / — level of quantization of scoring scales
used in the assessment of environmental factors
(the number of divisions of the scoring scale), and

n is the number of factors involved in the
assessment.
Previously, the most critical moment

determining the degree of objectivity of integrated
environmental assessments in ecological and geo-
ecological studies was the construction of private
scoring scales. Only each parameter from its
available set is estimated on a scale constructed on
the basis of independent studies of the entire
possible range of its changes, it was allowed to
speak about the objectivity of complex estimates
(Avessalomova [.A. 1992).

It follows from formula (2) that even with the
coarsest evaluation scale with a quantization level
of 2 (that is, for an expert evaluation based on the
principle of "yes" and "no"), it is possible to
achieve sufficient accuracy with 5 parameters taken
into account (OJ = 1/25 = 0.03125, or 3.1%). Thus,
the number of analyzed parameters n (the exponent
in the denominator of the formula), rather than the
quantization level of the scales | (the number of
divisions in our measuring "ruler") exerts a greater
influence on the accuracy (actually on the
objectivity) of the expert estimates. Thus, the
analysis of formula (2) from the standpoint of the
general theory of systems and the quantitative
theory of information has shown that the degree of
differentiation of the scale and the completeness of
the range of all possible states of the considered
parameter plays a subordinate role when using the
multidimensional estimator function (Jeffers J.
:1981)Therefore, doubts about the objectivity of
scoring scales due to the complexity of taking into
account nonlinear interaction effects with other
factors when using the multidimensional linear
regression equation as a model of the objective
function can be removed by increasing the number
of factors chosen as important for the description. It
can be stated that in the problem of objectification
purely expert approaches remained only when
justifying the choice of the most significant factors.

The next step in the computational procedure is
to substantiate the type of objective functions.
Since we use ready-made assessment maps as the
source of actual material, the objectivity and
accuracy of which is unquestionable, the task of
substantiating the assessment parameters becomes
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elementary — there are 5 colors on the map, each of
which corresponds to a certain level of
anthropogenic impact on individual components of
the natural environment. Thus, the number of fi
parameters in the objective function, which should
describe the anthropogenic impact at all levels, is
assumed to be 5, i.e. the number of anthropogenic
impact levels highlighted on each of the assessment
maps.

Justification of  Now it remains
to characteristics of the weight coefficient ai is
required, taking into account the directivity (plus or
minus sign) and the significance (weight) of the
corresponding factor in the formation of the total
impact level. Based on the purpose of the
assessment — determining the role of OGPC in
anthropogenic impact on individual components of
the environment, positive we will be a sign signify
direction of negative changes in natural
components, which is reflected in all of the
assessment maps.

We determine the weight loads of each
parameter of the objective function provided that
five levels of impact on individual components of
the environment correspond to the traditional ten-
point scale in expert assessments. In the case of a
linear scale, each of the 5 levels will have 2 points,
and an increase in the level of transformation will
correspond to an increase in the score.

This statement is substantiated from the
standpoint of the complexity and cost of
environmental protection measures, in particular
measures for the restoration of the territory. Since
the cost of environmental protection measures
increases in proportion to the degree of
anthropogenic disturbance (i.e., the ability of
natural systems to heal), we will conduct a private
environmental assessment of the contribution to
each zone in accordance with a weight coefficient
proportional to the level of transformation in a
rating scale. In this case, the lower and upper
boundaries of 5 levels (parameters of the objective
function) are points:

for the level of non-significant transformation
or its absence — 0+2;

for the level of weak transformation — 2+4;

for the level of moderate transformation — 4-6;

for the level of significant transformation —
68,

for the level of strong transformation — 8+10.

Taking for average values of the contribution of
the oil and gas production complex to the
anthropogenic transformation of vegetation to the

meaning between the values of the classes of
values, we obtain the following form of the partial
objective function for the overall assessment of the
transformation of the j-th component of the natural
environment (CNE;) in region (POF cnepjreq):

POF cngpjres = fonEpjregt T 3-fenepires> +
+ S-fcnEpiregs 7 foNEpjRegs + 9-CNEpjRess, 3)

where fevgpresi — function of the i-th level of
anthropogenic disturbance of the jth component of
the natural environment for the entire region, which
is calculated by dividing the total area of polygons
of the i-th level of anthropogenic transformation for
this j-th component in the whole region by the area
of the whole region.

Should pay attention to the fact that as fenepjreqi
is not variables assigned to any part of the territory
used, but specific values are the sums of all the
contours of the same color (5 samples from the
shapefile attribute table), referred to the area of the
entire region. Therefore, as a result of solving
equation (3), only 1 result will be obtained — a
number characterizing the average weighted avera-
ge level of anthropogenic transformation of the j-th
component of the natural environment as a whole
over the entire region — the value POF cyepjregi-

To solve the particular inverse problem of a
comprehensive environmental assessment by a
generalized method, it is necessary to construct a
similarly estimated function for areas with oil and
gas producing complex. Since these areas are
determined using the same evaluation map, the
difference between the private objective function
for the overall assessment of the anthropogenic
impact on the environmental component of the
region and the objective function for the field
location zones (POF cnepiogre)) Will consist only in
replacing the fCNEijegi values with the fCNEijGPCi
values. Now this is a function of the i-th level of
anthropogenic disturbance of the j-th component of
the natural environment for the total area of zones
with oil and gas producing complex, which is
calculated by dividing the total area of polygons of
the i-th level of anthropogenic transformation for
this j-th component for all zones with oil and gas
producing complex, where this level is present, to
the total area of all zones with oil and gas
producing complex. Weight loads will remain the
same as in equation (3):

POFcngjogpe = fenejoceer + 3fenejocrer +
+ Sfengiocres +fengiocres + fengiogeres,  (4)
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As in (3), not variables will be obtained in
equation (4), but the sums of all contours of the
same color (5 samples from the shapefile attribute
table) in the zones with OGPC, referred to the total
area of all zones with OGPC. Therefore, as a result
of the solution (4), only 1 result will be obtained —
POFcngpjope — the number characterizing the
average weighted average level of anthropogenic
transformation of the jth component of the natural
environment as a whole for all zones of influence
of the OGPC.

The solution of the particular inverse problem
of determining the role of NGDK in the
transformation of each j-th component of the
natural environment of the Mangystau region as a
whole is determined by subtracting the value of
POF, CNEjReg- from the value of POF CNEpjOGPC —
equation (5).

PSIPcngp = POFcngjoore — POF cngpjres (5)

In this case, PSIPcnep,; characterizes a additional
(since the POF cngjreq reflects the total impact of all
the main factors in accordance with the legends to
the evaluation maps), the contribution of the OGPC
to the anthropogenic disturbance of the j-th
component of the natural environment in the
Mangystau region at all levels of anthropogenic
transformation.

Consideration of the third methodology for the
generalized solution of the inverse problem of a
comprehensive  environmental —assessment s
required- to obtain the form of integrated target
functions for all components of the natural
environment both throughout the Mangystau region
and for zones with the presence of oil and gas
production complex. The logic of constructing
target functions does not change, but the semantic
content of the factors included in equation (1)
changes. Now in their capacity are private
generalized target functions.

Private target functions are constructed by
analogy with the partial way of replacing fengireqi
by the POFcngreg in Eq. (3) and fengjogre at the
POFcngpiocpe in equation (4). When constructing
them, a new justification of the load values is
necessary, since now the private objective
functions constructed for all components of the
natural environment of the Mangystau region
(relief, soil, vegetation, and groundwater) both
throughout the territory and for zones act as factors
in the integral target function with the presence of
OGPC.
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As a result of changing the semantic content of
the factors, we obtain equations (6) and (7).

1OF, rel— arel[) OF, rel Reg + asoilf) OF SoilReg +
+ avegP OF VEGReg agwPOF GWReg (6)

10F o6pc = arelPOFreioGrc + as0ilPOFsoitogpe +
+ avegPOF egocpc + agwPOFewocee  (7)

When substantiating weight loads, equations
(6) and (7) take into account the role of each
component in the anthropogenic transformation of
the natural environment of the Mangistau region.
This role is justified by experimental and
theoretical studies of geosystems in the works of
such classics in the field of Earth Sciences as
Vernadsky V.I., Dokuchaev, V.V., Budyko M.L,
Williams V.R.,, Kovda V.A., Armand D.L.,
Isachenko A.G., Alekin O.A., Solntsev V.N.,
Ahmedsafin U.M., Sydykov Zh.S., Sochava V.B. et
al. (Pavlichenko 2015 :133). A noticeable
contribution to the study of the formation of
specific and general patterns of landscapes, soils,
surface and underground waters was made by
Milkov F.N., Rozanov B.G., Chigarkin A.V.
Geldyeva G.V., Dzhanaleeva G.M., Posokhov
E.V., Ostrovsky V.N., Dostay Zh.D., Gavich LK.,
Perelman A.l., Shvartsev S.L., Goldberg V .M. and
many others (Milkov F.N. 1990: 335), The
formation factors of the components of the natural
environment and their relationship are the subject
of research by numerous scientists.

In the textbook of F.N. Milkova “General
geography” (Milkov F.N. 1990: 335), which can be
consideredas an encyclopedia on the formation of
Landscape Science, notes that the importance of
the lithogenic basis (geological structure and relief,
according to RI Abolin) in the differentiation of the
landscape sphere is universally recognized. Even
the idea of a lithogenic base as the most “strong”
component of the landscape has been put forward
(N.A. Solntsev, 1960). This idea is F.N. Milkov
criticizes, emphasizing the equivalence of
landscape-forming factors on the example of V.V.
Dokuchaev (1899) as applied to soil at the end of
the 19th century and the teachings of L.S. Berg
(1947)  on the  geographical landscape.
Nevertheless, several sections of his manual
emphasize the specificity of the relief as the most
conservative factor that persists even with changing
climatic characteristics, which gives reason to
almost all geographical schools to consider the
relief as a factor in the formation and spatial
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differentiation of landscapes (Milkov F.N. 1990:
335)

The role of soil as one of the components of the
ecosystem that arose as a result of complex
interaction of the atmosphere, hydrosphere,
lithosphere, flora and fauna was considered in the
works of V.V. Dokuchaev, Yu. Libikh, V.R.
Volobueva, E.D. Russell, L.G. Ramensky, V.R.
Williams, V.A. Kovdy et al. Modern soil science
considers the soil not only as a result of the soil-
forming process, but also as a functional natural
structure that plays a huge role in the ecosystem. It
is now considered established that the stability of
the ecological functions of soils is the main
condition for the stability of the biosphere as a
whole [28-30, 36-39], therefore the choice of soils
as an indicator of the intensity of anthropogenic
impact on the ecosystems of the Mangystau region
can also be considered quite justified. In an
interconnected system of landscape-forming
factors, vegetation is the main functional block of
the ecosystem, one of the most dynamic,
responding to changes in the state of soils, and
relief, and the water sphere, and the air
environment (Milkov F.N. 1990: 335, Zhanaleeva
G.M.,2001: 164) this role of vegetation is
explained by the fact that it participates in the
formation of soils, affects the cycle of matter and
energy, and serves as a bioclimatic and
environmental indicator. Its functions such as the
accumulation of solar energy, the synthesis of
organic substances, and the regulation of the gas
balance of the biosphere ensure the existence of all
living organisms. By its state, floristic and cerotic
diversity, one can judge the speed and direction of
anthropogenic and anthropogenic  stimulated
processes, the dynamics of other components of
ecosystems (soils, ground and surface waters, etc.).

One of the most important factors in the
formation of the natural environment is the climate,
but its characteristics are zonal and it is impossible
to differentiate it by the territory of the region.
Climatic conditions are manifested through the
specifics of the relationship of relief, soil,
vegetation, surface and groundwater, and the air. In
our research relief, soil, vegetation and
groundwater were taken into account.

Anthropogenic changes in the air environment,
even in terms of time-averaged parameters, are not
possible to be differentiated across the entire
Mangystau region due to the rare regional network
of meteorological stations. Monitoring of air
pollution, reflected in the newsletters, is carried out

only at Dunga (3 points) and Zhetybai (3 points)
deposits. But since the state of atmospheric air is
primarily reflected in the state of vegetation, we
can assume that this component takes this factor
into account when constructing an assessment map
of anthropogenic transformation of vegetation.

According to the Akimat, in the Mangistau
region there are 60 rural settlements, of which 17
settlements are provided with centralized water
supply, 35 are decentralized. Due to the small
population and the economic inexpediency of
building a water supply system, imported drinking
water is used in 9 rural settlements. The cities of
Aktau and Zhanaozen with adjacent settlements, as
well as oil-producing enterprises consume 93% of
the total volume of water, the share of settlements
is 7%.

Deficit problem of drinking water resources are
solved mainly through desalinated Caspian water
and Volga water coming from the Russian
Federation. All this water is consumed by the cities
of Aktau and Zhanaozen with surrounding
settlements, as well as oil companies. Rural
settlements throughout the region are supplied from
local underground water deposits, therefore, an
assessment of their ecological status is necessary.
As the first approximation, the magnitude of the
load itself in the integral objective function can be
set by adjusting the expert assessment of the
relative impact of factors. The next step in
determining the loads is to normalize their sum
(without taking into account thel directivity of the
impact) per unit, ten or hundred, taking into
account the difference in the effect of oil and gas
production on each of the components of the
natural environment.

Since all components of the environment are
interconnected in the geo-ecosystem, and each
component affects the others, we refer to the
experience of the geo-ecological assessment of
these relationships (Jeffers:1981:213), where the
regulatory role of vegetation and approximately the
same roles of soils and relief are affirmed, although
the mechanism of their manifestation is much
different. Of course, in arid conditions, the role of
water is great, and in the absence of surface
waterways and ponds, groundwater becomes an
important source of moisture supply to vegetation.
However, the lack of surface water sources affects
their quality and availability for plants — they
become salty and deep.

Since evaporation from a groundwater in loose
rocks is possible from a depth of 3 m, only plants
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with long roots can get such water, and only
hodgepodge can be used, which is usually noted in
the list of species composition.

Given these estimates, the equation for
calculating a comprehensive environmental
assessment of the (total) impact of last equation can
be rewritten in the form (subject to normalizing the
sum of the loads by 1):

IOF pe= 0,24POF ket reg+ 0.24POF s+
+0.28POF vegheg + 0.24POF e 8)

1OF oGpc= 0,24POF reiocpc + 0,24POF soiiogpc +
+ 0,28 POF veg OGPC T 0,24POF gwocpc (9)

It is clear that the selected from literary source
of load has an exclusively indicative character,
since each region has its own specificity not only
by purely natural factors, but also by all internal
systems. That is why signs of semi-desert
properties and weak self-healing ability are noted
in all score maps. Based on these considerations,
these loads are considered as a first approximation.
And one more important point: since we received
the partial environmental assessments in a
generalized form (weighted average impact score),
here we will also have a generalized integral
assessment, i.e. in fact, (8) and (9) are also not
equations, but formula Certainly, a real test of the
justification of the importance of intra-system
connections would be to build a dynamic model of
an oriented weighted graph with a delay of the
natural system of the Mangystau region with four
vertices, because relationships equations in such a
graph are a difference scheme of a system of
interconnected differential equations describing a
complex dynamic system of the natural
environment. However, to determine the methods
of transition to various differential equations. Even
graph models are rarely used because their
construction requires a large amount of operational
information on all components of the natural
environment.

Since we solve the inverse problem under the
condition of a “ready-made” comprehendsive
environmental assessment, we can hardly expect
that such a huge amount of work as the release of
the Atlas of the Mangystau region will be carried
out regularly. Therefore, we will “subjectively”
choose sets of weight loads from “subjective”
justifications. As the above review of sources
showed, the possibility of choosing from expert
estimates is small — either equivalent relationships,
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or estimates selected as a first approximation with a
slight advantage of the role of vegetation.

The final result of the generalized solution of
the inverse problem of the integrated
environmental assessment (the definition of the
contribution of the OGPC to the formation of the
general ecological situation) of the Mangystau
region is still determined by subtracting the value
from /OFg.,. from the value of IOFogpc.

ISIP= IOF o6pc — IOF Reg (10)

The immediate goal of this work according to
the first method is achieved by comparing the
options for solving equations (8), (9) with other
sets of loads in equations (5), (6).

In order to exclude the possibility of fitting
integral solutions by the advantageous selection of
loads on the components of the natural
environment in integral target functions and the
final solution of the inverse problem by a
generalized method, we will check these solutions
on other sets of these loads. In the first case, we
check by comparing the results of the calculations
that we adopted (also subjectively) proposed in the
literature of another set of subjective assessments
of components of the environment.

As the second option of the calculation
experiment according to the first method, we take
the option of equivalent loads, which is often found
in literary sources. To enable the comparison of the
values of the target functions obtained in the
experiment and the results of solving the inverse
problem, we again take the sum of all the loads for
1, then all the loads will be equal to 0.25, i.e. in the
second version of the calculations, all the loads in
equations (8) and (9) will be equal to 0.25.

As a third option of the first method for
assessing accuracy, we will conduct another
experiment with an attempt to objectify the
justification of a set of loads. Now we will justify
this set not by references to literary sources, but by
calculating the normalized values of particular
target functions that characterize the weighted
average level of anthropogenic impact on each
component of the natural environment.

Because the private objective functions for the
overall assessment of the transformation of the j-th
component of the natural environment (CNE)) in
the region (POFcngres) and for the zones with
OGPC are different, we will normalize the loads
separately by determining the fraction of the value
of the private target function of the sum of their
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values for all components for the whole region and
for areas with OGPC.

The actual source material for the option
calculations of the integrated generalized
estimation by the first method is the performed
results of the calculations of generalized

quotients objective (4) — (5) and private target
functions (8) — (9) for loads considered as a first
approximation, as well as results of generalized
private and integral solving the inverse problem
of a comprehensive environmental assessment
(Table 1).

Table 1 — Initial data for assessing the accuracy and objectivity of solving the inverse problem of a comprehensive environmental
assessment by the generalized method with the loads on private target functions considered as a first approximation

Type of functions obtained by the method of generalized assessment of the contribution of the | The results of calculations for

the initial version of the load

OGPC to the formation of the environmental situation in the Mangystau region

For relief

POFreireg — Private target function (averaged estimation of anthropogenic impact) for relief
over the territory of the region, point

4,039

POFrei06pc — Private target function (averaged estimation of anthropogenic impact) for relief in
zones with OGPC, point

5,712

PSIPrel — The solution of the inverse inverse problem for the relief (additional contribution of
the OGPC to the anthropogenic disturbance of the relief in the zones with OGPC as compared
to the weighted average over the territory of the Mangystau region)

1,67

For soil

POF il reg — Private target function (averaged estimation of anthropogenic impact) for soils
over the territory of the region, point

2,375

POF i oGrc — Private target function for soils (averaged estimation of anthropogenic impact)
for soils in zones with OGPC, point

4,021

PSIPsoii— The solution of a particular inverse problem for soils (an additional contribution of the
OGPC to the anthropogenic disturbance of soils in the zones with OGPC in comparison with
the weighted average over the territory of the Mangystau region), a score

1,65

For vegetation

POFvegreg— Private target function (averaged estimation of anthropogenic impact) for
vegetation in the territory of the region, point

3,670

POFvegoGpc — Private objective function (averaged estimation of anthropogenic impact) for
vegetation in zones with OGPC points

6,849

PSIPyeq. — Solution of the inverse problem for vegetation (additional contribution of OGPC to
anthropogenic disturbance of vegetation in zones with OGPC as compared to weighted average
in Mangystau region), score

For groundwater

POF Gwreg — Private target function (averaged estimation of anthropogenic impact) for
groundwater in the territory of the region, point

5,509

POFGwocrc— Private objective function (averaged estimation of anthropogenic impact) for
groundwater in zones with OGPC, point

7,964

PSIPGw— solution a particular inverse problem for groundwater (an additional contribution of
OGPC to anthropogenic disturbance of groundwater in zones with OGPC as compared to the
average weighted in the Mangystau region), a score

2,46

The results of solving the inverse problem of integrated environmental assessment for all components of the natural environment

1OFreg — Integral objective function of anthropogenic disturbance of the natural environment of
Mangystau region, point

422

1OFocrc — Integral target function of anthropogenic disturbance of the natural environment of
the Mangystau region within the zones with OGPC, point

6,48

ISIP — Generalized solution of the inverse problem (additional contribution of the OGPC to the
anthropogenic disturbance of the natural environment in the zones with OGPC in comparison
with the average weighted in Mangystau region), point

2,26
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The second way to check the accuracy of the
generalized method for solving the inverse problem
is in changing the composition of the original
cartographic material. To simplify the verification,
we will carry out an experimental calculation of the
integral solution of the inverse problem with a
smaller amount of the initial cartographic material.
For this, in the initial set of four assessment maps,
instead of the Anthropogenic Transformation of
Vegetation and Soil Degradation maps, we take a
map of the impact of the oil and gas complex from
the soil and plant layer. There is no such separate
map in the Atlas of the Mangistau Region; for its
construction, the contours of 5 levels of the
ecological state of the soil and plant layer from the
published map “The Impact of the Oil and Gas
Complex on Natural and Economic Systems” were
taken from (Atlas :2011) (Figure 2). For remaining
components of the natural environment (relief and
groundwater) we use ready-made maps private
generalized solutions from table 1.

The choice of this map for experimental
calculations is due to the generality of the

information base used by the Institute of
Geography to make all estimated expert maps, the
objectivity of which is already verified in a large
list of impact factors in the previous sections.

From the new map data for the second method
checking the accuracy of solving the inverse problem
of a comprehensive environmental assessment with a
reduced set of initial assessment map is shown in
Table 2. Here are the total contour areas of each five
levels of anthropogenic impact throughout the region
and for zones with OGPC, the corresponding values
of the functions of i-th level of anthropogenic
disturbance of soil and plant layer (fisyzre, and
fisvrocre), as well as the values of particular objective
functions and a particular solution of the inverse
problem for the soil-plant layer.

The second methods of combination of the
initial data of Table 1 on relief and groundwa-
ter and the data of Table 2 according to the
POFsyireg and POFsvireg OGPC fully provides
an estimate of the accuracy of the generalized
model.
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Figure 2 — Map of anthropogenic impact on the soil-vegetation layer (based on the map "The impact of the oil and gas
complex on natural-economic systems" of (Atlas: 20 11)
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Table 2 — Initial data on the soil-vegetation layer for the implementation of the second method for assessing the accuracy and
objectivity of s olving the inverse problem of integrated environmental assessment by a generalized method

Degree of anthropogenic transformation
Type of function and unit of measure Inconsi- Weak | Moderate Consi- Significant Total
derableor no derable

For the soil-plant layer
Total area of contours of the i-th level of 4564144 | 67068,46 | 41649,56 | 9997.87 | 1632,16 | 16598949
anthropogenic disturbance, km?2
Fsyireg i—ratio of the sum of the areas of the contours
of the i-th level of transformation to the area of the 0,275 0,404 0,251 0,060 0,010
domain, the dimensionless quantity
POFsyLreg— private objective function for the soil-vegetation layer over the territory of the region, point 3,252
Total area of contours of the i-th level of
transformation within the zones with OGPC, km2 192,16 1282,98 | 2322,62 | 163846 | 1572,14 7008,35
FsyrLogpci— ratio of the sum of the areas of the contours
of the i-th level of transformation within the zones
with OGPC to the area of all zones with OGPC, the 0,027 0,183 0,331 0,234 0,224
dimensionless value
POFsvioGrc— private objective function for the soil-vegetation layer for zones with OGPC, a score 5,89
PSIPsyL — Solving a particular inverse problem (an additional contribution of the OGPC to the anthropogenic

: - - . X 2,64
disturbance of the soil and vegetation layer in the Mangystau region), a score

The method for obtaining private target fun-
ctions and a particular solution to the inverse
problem of a comprehensive environmental
assessment, described in general terms by
equations (3) — (5), is also used for the soil and
plant layer (see Table 2). But for integral objective
functions, it is necessary to take into account that in
the equations of integral estimates of anthropogenic
impact for the territory of the entire region and for
zones with OGPC (equations (6) and (7)) there will
be not four, but three terms, so the load distribution
in the integral objective functions is necessary
justify again.

Again we refer to literary sources, the analysis
of which was carried out in the methodological
section. We proceed from the idea of close intra-
systemic relationships in natural systems and
visualization of the natural system in the form of a
graph with four angles for a system of four
components and a triangle of three. In a rectangle,
vertex relationships can be represented by sides and
diagonals. Diagonal ties may differ from ties on the
sides — the length of the diagonal is longer than the
length of the sides. And in the triangle, all the
vertices are connected only by the sides, so with
three components it is difficult to distinguish the

prevailing connection. Let us take them as a first
approximation. Then, subject to the normalization
of the sum of the loads per unit, we obtain two
loads of 0.33 each and one — 0.34. Since in the set
of four components we preferred the load on the
vegetation, and now we assign the load value of
0.34 to the soil and plant layer. Then the equations
for the integral target functions and the integral
generalized solution of the inverse problem can be
written as:

IOF) Reg = 0533P OF, relReg + 0,34P OF SVLReg +

+ 0,33POFGWReg (11)

10F oGpc= 0,33POF ci06rc+
+ 0,34POFsyLocrct 033POFewocre  (12)
IDIP= ]OFOGpc—]OFReg (13)

The results of solving equations (11) — (13) are
shown in Table 3. These results are the initial data
for assessing the accuracy of solving the inverse
problem of a comprehensive environmental
assessment by the generalized method using a
reduced set of initial assessment maps.
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Table 3 — Initial data for the implementation of the second method for assessing the accuracy and objectivity of solution of the
inverse problem of integrated environmental assessment by the generalized method

Type of function and unit of measure Vz;ﬁ:lecgg;he
POF eireg — private target function for the relief over the territory of the region, point 4,039
POFreioGpc — private target function for the relief by zones with OGPC, point 5,712
POFsvireg — private target function for the soil-vegetation layer over the territory of the region, point 3,252
POFsvrocpc — private target function for the soil-vegetative layer for zones with OGPC, a score 5,89
POFGwreg — private target function for groundwater over the territory of the region, point 5,508
POFGwocrc— private target function for groundwater in zones with OGPC, point 7,964

The results of solving the inverse problem of integrated environmental assessment for all components of the natural environment

IOFreg. — Integral target function of anthropogenic disturbance of the natural environment of Mangystau

. . 4,26
region, point
1OFoGrc — Integral target function of anthropogenic disturbance of the natural environment of the 6.52
Mangystau region within the zones with OGPC, point i
ISIP — generalized solution of the inverse problem (an additional contribution of the OGPC to the 296
anthropogenic disturbance of the natural environment of the Mangystau region), a score ’
ISIP — generalized solution of the inverse problem (additional contribution of the OGPC to the 2259

anthropogenic disturbance of the natural environment of the Mangystau region),%

Results and Discussion

The aim of this work is provided assessing the
accuracy of the method proposed by the authors for
the generalized solution of the inverse problem of
integrated environmental assessment of the
territory in two ways — 1) by comparing the
solution results for different types of expert sets of
loads (roles) of the components of the environment
in integrated environmental assessments in the
form of objective functions to identify the impact
of their possible subjectivity and 2) on the various
composition of the source cartographic material
with options for sets of loads on the objective
functions.

Design experiments with different sets of
weight loads according to the second embodyment
of the first method will not be a problem, because
these loads are involved only in the final stage of
solving the inverse problem. When calculating the
generalized integral objective functions with the
change in the values of the weight loads to the
same for all components of the environment, we
use equations (6) and (7), in which all aij = 0.25.
Equation (10) will not change its form.
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For implementation of the third option of the
first method for assessing accuracy, it is necessary
to justify a set of loads by calculating the
normalized values of particular objecttive functions
that characterize the weighted average level of
anthropogenic impact on each component of the
natural environment. Since the private objective
functions for the total estimation of the
transformation of the j-th component of natural
environment (CNErj) by the region (POFcngjreq)
and for the zones with OGPC differ, the loads will
be normalized separately by determining the
fraction of the value of the particular objective
function from the sum of their values over all
components for the whole region and for the zones
with OGPC. The results of load calculations are
given in Table 4.

In this case, the equation for calculating
integral functions takes the following form:

IOF geq=0,2591POF Reireg + 0,152POF soitkeg +
+0,2255POF vegreg+ 0,3534POF ke (11)

1OForpc= 0,2327POF reiocrct 0,164POF svii oGre +
+ 0,279POFvegocrc + 0,3244POF gwocre  (12)
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Table 4 — Results of calculations of normalized loads on the components of natural environment from the values private objective
functions

The components of the The values of the private target functions The values of the normalized weights
natural environment POF cNEjReg POF cnEpjoGpc POF cNEpjReg POF cNEpoGPC
Relief 4,0388 5,712 0,2591 0,2327
Soil 2,3696 4,022 0,1520 0,1638
vegetation 3,67 6,8493 0,2355 0,2790
groundwater 5,508 7,9645 0,3534 0,3244
The total value 15,5864 24,5478

A comparison of the results of calculations for
all options of the choice of weight loads in
generalized integral objective functions and the
corresponding generalized solutions of the inverse
problem presented in Table 5.

As can be seen from table 5, both versions of
the sets of loads on the components of the
environment according to literary sources give
almost the same results — the difference in the

obtained values of the functions does not exceed
0.22%. Taking into account the specifics of the
territories  according to the intensity of
anthropogenic impact when calculating the loads
by private target functions only a small increase in
the values of the integrated target values was
(about 4%) and practically did not affect the
generalized solution of the inverse problem,
decreasing the value by less than 0.5%.

Table 5 — Comparison of the results of solving the inverse problem of a comprehensive environmental assessment for all
components of the environment for different sets of loads on the components of the environment according to the first method

The results of calculations of integral objective functions and solution
of the inverse problem for options of the choice of loads for the

components of the natural environment

Type of function and unit of measure According to published sources . .
- - On the basis of private
Regulating 'role of equlvalt?nt objective functions
vegetation connection

1O0FriG.— integral target function anthropogenic
disturbance of the natural environment of Mangystau 3,89 3,9 4,22
region, the score
IOF oGpc — Integral target function of anthropogenic
disturbance of the natural environment of the Mangystau 6,17 6,17 6,48
region within the zones with OGPC, point
ISIP — A generalized solution of the inverse problem (an
additional cqntrlbutlon of the OGPC to the . 2.8 227 227
anthropogenic disturbance of the natural environment of
the Mangystau region), a score

The second method for assessing the the option of equivalent loads on the

accuracy of the method proposed by the authors
of a generalized solution of the inverse problem
of a comprehensive environmental assessment
of the territory — according to different
composition of the original cartographic
material. Since it is not possible to implement

components of the environment in the case of
three initial estimated maps, we will also
consider the option of assessments for the
second method according to the normalized
values of the private target functions for the
relief, soil and plant layer and groundwater.
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Table 6 — Results of calculations of normalized loads on the components of the natural environment from the values of private

objective functions with a changed set of initial evaluation maps

. The values of the private objective The values of the normalized weights
The components of the natural environment functions
POFcnEpjreg POFcngpjocre POF cNEjReg POFcngjocre
The relief 4,039 5,712 0,316 0,233
The soil-plant layer 3,252 5,889 0,254 0,164
The groundwater 5,508 7,964 0,430 0,324
The total value 12,800 19,566

In this case, the equation for calculating
integral functions takes the following form:

IOFpeg=0,316POF paipeg + 0.254POF sy +

+0430POF syreg (13)
1OF o6r=0,233POF v06rc + 0,164POF sy106rc +
+ 0,324P OF swocre (14)

A comparison of the accuracy and objectivity of
the calculation results for all options for the
selection of weight loads in the generalized integral
target functions and the corresponding generalized
solutions of the inverse problem for the two
estimation methods presented in table 7. As can be
seen from table 7, the result of a generalized solution

of the integral inverse problem of the ISIP (the
additional contribution of the oil and gas complex to
the anthropogenic change in the environmental
situation in the zones with their development in the
Mangistau region on the basis of three initial maps
was 22.4% against 22.8% when assessed using four
a set of loads, taking into account the regulatory role
of vegetation. Thus, the difference in assessments of
the contribution of OGPC to the formation of the
environmental situation was 0.04 points, or 0.4% — a
very good coincidence. When choosing the loads on
the components of the natural environments on the
basis of normalized partial objective functions ISIP
was 22.1% for the three initial maps against 22.6%
in four, ie in this case it turned out very good
agreement.

Table 7 — Comparison of the results of solving the inverse problem of integrated environmental assessment for different sets of
evaluation maps and for different sets of loads on the components of the natural environment in the first and second methods

Options of the choice of loads for the components of the natural

environment
Type of function and unit of measure Accountlpg for the regu.latory role_: of | On the.basm of private objective
vegetation for evaluation maps in functions for evaluation maps
quantity in quantity
4 3 4 3
IOFReg.- integral target function anthropogenic
disturbance of the natural environment of 3,89 4,28 4,22 4,47
Mangystau region, the score
IOFoGpc — Integral target function of
anthropogenic disturbance of the natural
environment of the Mangystau region within the 6,17 6,52 6,48 6,68
zones with OGPC, point
ISIP — A generalized solution of the inverse
problem (an additional contribution of the OGPC
to the anthropogenic disturbance of the natural 2,28 2,24 2,26 2,21
environment of the Mangystau region), a score
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Thus, the proposed method for the generalized
solution of the inverse problem of a comprehensive
ecological assessment of the territory practically
does not respond to changes in the loads on the
components of the environment both with four
initial assessment maps, since this influence is
leveled by the procedure of subtracting integral
target function throughout the territory from its
analogue for zones with OGPC.

The results obtained for all experimental sets of
loads and with a change in the set of initial
assessment maps indicate a significant impact of
OGPC on the environmental situation in areas.

Conclusions

The article demonstrates specific results of
assessing the accuracy and objectivity of solving a
new theoretical problem in the field of integrated
environmental assessments. It is shown that the
new types of assessments obtained have a fairly
high degree of reliability and therefore make it
possible to objectify the assessment of the
additional contribution of an individual industry to
the total ecological situation of the territory

Comparison of the results of experimental
calculations for equivalent loads with the set
adopted as the initial set with an increase in the
effect of vegetation shows that the values of
generalized integral solutions of the inverse
problem obtained for equivalent weight loads differ
by 0.01 points, or 0.08%. In the values of the
integral objective functions, differences by 0.01
points were obtained only for the entire territory of
the region, and for zones with OGPC the solutions
completely coincided.

The results of load normalization by private
target functions demonstrate the influence of
anthropogenic impact on the assessment of the
strength of intra-systemic relationships, and not
only the size of the bonds changes — the nature of
their distribution also changes: in areas with
OGPC, the effect on soils and vegetation increased
compared to the average for the region, but
decreased on the relief and groundwater.

The results of solving the inverse problem
showed a decrease in the value of ISIP from 2.43 to
2.27 points (by 0.16) when replacing the loads
according to literary estimates with loads
normalized for private objective functions. At the
same time, the value of ISIP practically coincided
with its value in three components — 2.27 and 2.26.

Thus, the proposed method for the generalized
solution of the inverse problem of a comprehensive
ecological assessment of the territory practically
does not respond to changes in the loads on the
components of the environment, since this
influence is leveled by the procedure of subtracting
the integral objective function throughout the
territory from its analogue for zones with oil and
gas producing complex.

For the experimental calculation of ISIP by the
second method, the amount of the initial
cartographic material was reduced: in the problem
of three components, instead of the Anthropogenic
Transformation of Vegetation and Soil Degradation
maps, we took a map of the effect of the oil and gas
producing complex on the soil and plant layer.

The result of a generalized solution of the
integral inverse problem of the ISIP (additional
contribution of the oil and gas producing complex
to the anthropogenic change in the environmental
situation in areas with their development in the
Mangistau region according to three initial maps, it
was 22.4% against 22.8% when assessed by four
when recruiting loads, taking into account the
regulatory role of vegetation. Thus, the difference
in assessments of the contribution of OGPCs to the
formation of the environmental situation was 0.04
points, or 0.4% — a very good coincidence. When
choosing the loads on the components of the
environment on the basis of normalized private
target functions, the ISIP amounted to 22.1% for
three initial maps against 22.6% for four, i.e. and in
this case a very good coincidence was obtained.

The reasons for a good coincidence can be taken
from a single source of maps, built on a uniform
methodology and a single extensive database,
allowing for expert generalizations to use a huge
amount of diverse information on a large number of
impact factors on each initial assessment map.

Therefore, the accuracy and objectivity of the
"finished" direct problem — the integrated
environmental assessment on the maps we took as
the basis of the initial data — is the key to a
sufficient accuracy of solving the inverse problem
of an integrated environmental assessment. The
intra-systemic  relationships ~ between  the
components of the natural environment
automatically taken into account in each
assessment maps, since each of them takes into
account all the information available to form the
idea and content of these expert maps. This is
explained by the fact that each assessment maps is
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an expert generalization of the actual material
obtained on the basis of data from the monitoring
network,  expeditionary  environmental and
inventory studies, and remote sensing data, and
therefore it demonstrates a huge list of factors
affecting each component of the natural
environment

In other words, whatever map we consider
from this single complex of evaluation maps, they

all will have a high degree of objectivity, which
determines the accuracy of the solution of the
inverse problem on these maps. The work is one of
the results of the grant project of the Ministry of
Education and Science of the Republic of
Kazakhstan No. 0589 / GF-4 Development of a
method for objectifying expert assessments of the
contribution of individual pollution sources to the
general environmental situation of the territory.
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