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«IKO-KAAA» TYXKbIPLIMAAMACDbIHbIH, AAMY
TAPUXbl MEH COHfbl TEHAEHUMAAAPDI

KaAaablK TypakTbIAbIKTbI (aFblA. urban sustainability) apTTbIpy YMTbIABICBIH TYCiHAIpPETiH, >kaHa
MbIHXKbIAABIKTbIH 6acbiHAQ, 9AE0M AEPEKTEPAE, >KaHa TepMUH Maraa 60AAbl. bya Kasipri TaHAa >kaHa
KYObIABIC — DKO-KAaAQ, ©3iHiH LIapbIKTay LeriHe XeTTi. FaaamMAbIK, KAMMATTbIH ©3repyi >KeHe LuariiaH,
KaAaAnaHy (arblA. rapid urbanization) cekiAAl 3KOAOrMSIABIK NMPOBGAEMaAaPAbBIH MOTEHUMAAADI LIELWiMi
peTiHAE, 3KO-KaAaHbIH MaHbI3Abl POAI aHbikTaAAbl. Coa cebenTi OyA KyObIAbIC, KaAa GaclublAapbIHbIH,
>KYPri3in oTbipFaH casicaTbiHbiH, 6acTbl OarbiTbiHa aiHaAa 6acTaabl. MakaAaHbIH MakcaTbl - «<3KO-KaAa»
TY>KbIPbIMAAQMACBIHbIH, MBHIH awy. OcbiFaH opar AyHWe >KY3iHAEri aca TaHbIMAA 3KO-KaAaAapfa LOAY
JKacayfa, OHbIH, iWiHAE KAAAAbIK, TYPAKTbIAbIK, YPAICIHAEr e3re Ae MaHbI3Abl TEPMMHAEPAI, COHbIH,
ilWIHAEr «TYpaKTbl KaAd», «akblAAbI KaAa» YFbIMAAPbIH alKbIHAQYFa apHaAaabl. Bya Makana, >koFapblaa
aTaAFaH TY>KbIpbIMA@MaHbl KE3iHAE 3epTTereH 6acTbl FAaAbIMAAPAbIH XKYMbICbIHA TaAAQy >KOHE LLOAY
’Kacay, COHbIMEH KaTap CTaTMCTMKAAbIK, MBAIMETTEpre KelleHAI TaAAQYy apKbIAbl XKY3€ere acbIpbIAAbI.
HaTmxkeciHae «3KO-KaAa» TY>XKbIPbIMAAMACbIHbIH AaMy Ke3eHAEpPi, HaKTbl 3KO-KaAaAapAblH AaMy
TUNTEPI MEH OPbIHAAAY CMMATbl aHbIKTAAAbI XK8HE OCbl KepceTKiluTep 6oibIHLLA 6acTanKbiAarbl 79 3K0-
KAAaAapAbIH cunaTTamaAapbl YCbIHbIAABL. ByA MakaAaHbIH MaHbI3AbIAbIFbI KEAECIAE: DAEMAE XKy3ere
aCbIPbIAbIM XaTKaH 3KO-KaAaAap >kobarapbl meH XKarnohus YkimeTi 6actaraH 3KO-MOAEAb KaAaAapbl
>K06aCbIHbIH apacbiHAAFbl YKCACTbIKTap MEH ePeKLIEeAIKTePAIH aHbIKTAaAYbIHAA.

TyiiH ce3aep: 3K0-KaAa, KaAaAaHy, TYPAKTbIAbIK, TYPAKTbl KAAQ, aKbIAAbI KAAQ.
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Development history of the “eco-city” concept and the last tendencies

At the beginning of the new millennium, a term appeared in literary sources explaining the desire to
strengthen urban sustainability. Currently, this new phenomenon - an eco-city - has reached its height. The
significant role of the eco-city is in solving such environmental problems as global warming, climate change
and accelerated urbanization of the cities. That is, he began to become the focus of the mayors in their poli-
cies. The purpose of this article is to reveal the essence of the concept of “eco-city”. The article is devoted to
the review of the most famous eco-cities around the world, as well as the definition of the same significant
terms of the process of urban sustainability as “sustainable city”, “smart city”. This article uses the method
of reviewing literary sources, a comprehensive analysis of the statistical data of scientists who dealt with this
issue. As a result, it turned out: the phases of development of the concept of “eco-city”, and the types of eco-
cities themselves, which are also the types of their implementation. According to these parameters, this article
presents descriptions of 79 eco-cities. The significance of this work lies in determining the similarities and
differences between the projects of eco-cities in the world and the eco-model of a city in Japan.

Key words: eco-city, urbanization, sustainability, sustainable city, smart city.
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MCTOpMSI Pa3BUTUA KOHUENMUHUU «IKO-TOPOA» U MOCAEAHUE TEHAEHUUU

B Hayaae HOBOrO TbICSYEAETUSI B AUTEPATYPHbIX MCTOUYHUKAX MOSIBUACS TEPMMH, OObSICHSIOWIMIA
CTPEMAEHME K YCMAEHMIO TFOPOACKOM YCTOMUMBOCTM (aHrA. urban sustainability). B Hactosuiee
BPEMS 3TOT HOBbI (DEHOMEH —3KO-TOPOA — AOCTUI CBOEro arnoresi. 3HauMTeAbHasi POAb 3KO-TOPOAA
3aKAIOYAETCSl B PELLeHMM TaKMX 3KOAOrMYECKMX NMpoOAeM, Kak rAobaAbHOe MoTernAeHue, u3meHeHue
KAMMaTa M yckopeHHas ypbaHusaums (aHrA. rapid urbanization) ropoaos. CBSI3M C 3TUM OH Havaa
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XK K. KepimoBa xone T.0.

CTaHOBMTbCH OCHOBHbIM HampaBAEHEM Y FPAAOHAYaAbHMKOB B MPOBOAMMOM MMK noAnTuke. Lleab
AQHHOM CTaTbW — PaCKPbITME CYTU KOHLEMNuUMu «3ko-roposr. Cratbs nocssuieHa o63opy Hanboaee
M3BECTHbIX 3KO-TOPOAOB MO BCEMY MMPY, @ TaKXKe OMPEAEAEHMIO TaKMX >KE€ 3HAYMTEAbHbIX TEPMUHOB
npouecca ropoACKOM YCTOMYMBOCTM, KaK «yCTOMUMBBINA FOPOA», «YMHbIA ropoa». B aaHHOM cTatbe
MCMOAb30BaHbl MeToA 0630pa AMTEPATYPHbIX MCTOYHMKOB, KOMMAEKCHbIA aHAAM3 CTAaTUCTUYECKMX
AaHHbIX. B pe3syAbTaTe BbISICHMAOCH: (hasbl pPasBUTUS KOHUEMUMW «3KO-TOPOA», M TWUMbl CaMmX
5KO-TOPOAOB, TaKXXe BMAbI MX OcCyllecTBAeHMs. COraacHO 3TWUM MapameTpam, B AQHHOW CTaTbe
NPeACTaBAEHb! ONMUCaHUs 79 3KO-TOPOAOB. 3HAUMMOCTb AQHHOM PabOTbI 3aKAIOUAETCS B ONPEeAEAEHUN
CXOACTB M OTAMYMIA NPOEKTOB 3KO-TOPOAOB MMPaA C 3KO-MOAEABIO TOPOAA B AMNOHUM.
KAloueBble cA0Ba: 5K0-TopoaA, ypbaHM3aLmsi, yCTOMUYMBOCTb, YCTOMUMBDBINA FTOPOA, YMHbIA FOPOA,

Kipicne

CoHFBI OHXKBUINBIKTApAAa «IKO-Kajia» (aFrbiil.
«eco-city») TepMHUHI KOpIIIaFaH OpTa MaceseliepiMeH
alfHaJIBICaThIH MaMaHJap MEH casicaTKepiiep opTa-
CBhIH/Ia alTapIIBIKTal KOIITeI alThUTHIT XKYp. Kasipri
TaH/a 3K0-Kajla — TYPaKThl 1aMy >KOJIbIH TaHAaraH
KallanapiablH JkaHa OarbIThl jeyre Oomanel. CoraH
Koca, Kas3ipri FBUIBIMH OIeOHeTTepae JKO-Kaja
YFBIMBIHA MOHI YKCac KEJCTiH TepMHUHIEp jae Oap,
oJlap: «TYpakThl Kana» (arbll. «sustainable cityy),
«€KachUl Kaja (areul. «green city») (Premalatha
et al, 2013:661) «axpuigsl Kanay» (aFbul. «smart
city»), «0aK Kana» (arbll1. «garden city») xoHe T.0.
Ocbl Makanaza 9Ko-Kajia TYXKbIPhIMJIaMAaChIHBIH
IIBIFY TAPUXBIH, JAMY JKOJBIH KOHE €3r¢ TCPMHH-
JIPMEH KApbIM-KATBIHACHIH KapaWThIH 0O0JIaMBI3.
Ce0ehi OyJ1 TEPMHHHIH IYHHE Y31 MOWBIHIAFaH
Oip aHBIKTaMachl MEH HWHIUKATOPIaphl JKOK, 9p
3epTTEyIN ©3iHIH HWHTEPIPETAIMICHIH YChIHABI
(Zou et al., 2014:19). Con aHbIKTaMacbl MEH HH-
JIUKATOpJIapblH HETI3re ajla OTBHIPHIN, 3KO-Kala-
Jap/bIH CaHBIH ECeNTereHae Je, dp 3epTTeylli
TYpJli caHbl kepcereni. Meicansl, Caiimon [Ixocc
(arbu1. Simon Joss) 2011 xputbl 178 3K0-KallaHbI
anbikTaca, Jlu JIsto 2017 xbuter 6ip Kertait Xamsik
PecryOnukachIHbIH 63iHEeH 759 3K0-KalaHbl Tada bl
(Lee Liu, 2018:907).

FouiblMu 3epTTey dmicHaMachbl TapHXU-Ca-
JIBICTBIPMAITBI OJTiC, CTATHUCTUKAJBIK MOJIMETTEpPre
Tajjay, FRUIBIMHA Makanajapra IOy oJici jkara-
11, 2010 kel KpiTait Xanbik PecnyOnnkachIHbIH

[Tanxait kamackiHAa Oykin ayamexys3itik SKCIIO
kepMeci oTTi. OHBIH ypaHbl «JKaKchl Kajga — KaKChl
emip» nen aranasl. [1lanxait neknapanusiceiaga (31
kazaH, 2010 x.) « YHmeciMIiK KaiagapblHay (aFbul.
«Cities of Harmonyy) NereH YMTBUIbIC KOPCETIITCH.
SAran, Oyn Kamamap amaMaap —TaOWFaTIIeH,
KOoFaM MeH Oip-OipiMeH JKOHE YpITaKapaibIK
YHIeCIMIUTIKTE TYpaThIH KaJlalblK KOpIIaFraH OpTa-
bl MenH3eiini (Jong , 2015:25). Ocpuraiima Illan-
Xall KepMeciH/Ie alFall peT «Kaja KYPBUIBICHIHBIH
€H JKaKChl TOKIpUOEnepi» arThl aliMarbl alllbUIbIM,
Kalajgapiarsl eMip Cypy camachklH KeTepy Ooii-
BIHIIA >K00ajap YCHIHBUIBIN, Kala KYPBUIBICHI Ma-
MaHIapbl KaJlaJdap/bl JaMBITY JKOHE Caly KOHIHIC
03 ToxipubOenepiMeH anmactel (Www.inform.kz.
Official site).

TakpIpbINTHI TAHAAYABI JIHEKTeEY KOHEe MAK-
caTbl MeH MiHaeTTepi

Byt TakBIpBIITEIH ©3€KT1 OOTybIHA OapiIaMbI3Fa
TaHBIC ATFBIIIAPTTAP abil kenai. Oxap: OipiHmIigeH,
XVII-XIX ¥F. OHEPKACINTIK TOHKEPICTEH KeWiH
OacranraH oKanma WHAYCTPUSIIAHIBIPY —caliaa-
phiHaH kahaHABIK KBUIBIHY, KIUMATTBIH ©3Tepyi,
KOpIIIaFaH OPTAHBIH JaCTaHybl CEKUIIi FalTaMIbIK
JeHreiaeri mnpoOnemanap TybIHIAH — OacTalsl.
Exinmrigen, XXI f. agam3ar TapuxblHAa Kajia
XalKpl aiFall peT aybUl XalKbIHAH achlll TYCTi
(Lin, 2018:91) »oHe 0 caH KYHHEH KYHre apra
TYCIICK, OHBI TOMEHJIETi KecTeleH Oaiikayra Oona-
el (www.un.org. Official site). Con cebenri Kana
XaJIKBIHBIH ©CYIMEH KOpILaFaH OpTaHbl OYIIipMei,
e3apa yHIeciMIUTIKTe eMip Cype anaTblH opTara
AyBICYIIBIH KQKECTTITIT TYBIHIATIBI.

1-kecte — JlyHuexys3inik kananany pertunri, 2005-2030 (UNDESA, 2018)

Memuexer 2005 2010 2015 2020 2025 2030
Kanonns 86% 90,8% 91,4% 91,8% 92,2% 92,7%
KbrTait 42,5% 49,2% 55,5% 61,4% 66,5% 70,6%
YHzicran 29,2% 30,9% 32,8% 34,9% 37,4% 40,1%




(<9KO-KaJIa>) TY’KbIPbIMJIAMACBIHBIH 1aMy TapuXbl MCH COHYbI TCHACHIIUAIAPD

Kazakcran 56,5% 56,8% 57,2% 57,7% 58,6% 60%
Tatinang 37,4% 43,9% 47,7% 51,4% 55% 58,4%
Ont. Adpuka 59,5% 62,2% 64,8% 67,4% 69.,8% 72,1%
AKIHI 79,9% 80,8% 81,7% 8,7% 83,7% 84,9%
Kanana 80,1% 80,9% 81,3% 81,6% 82,1% 82,9%
Mexkcuko 76,3% 77,8% 79,3% 80,7% 82,1% 83,5%
Opannys 77,1% 78,4% 79,7% 81% 82,3% 83,6%
I'epmanus 76% 77% 77,2% 77,5% 78% 78,9%
¥Yneiopuranus 79,9% 81,3% 82,6% 83,9% 85,1% 86,3%
Peceit 73,5% 73,7% 74,1% 74,8% 75,8% 77,1%

JHepexkesi: UN, DESApecmu nHTepHET-pecypesLhttps:/population.un.org/wup/

Byt FBIIBIMM JKYMBICTBIH MAaKCaTbl — 3KO-Kaja
TYKBIPBIMJIAMACBIHBIH MOHIH amry. Ocbl Makcarka
XKETy YLIIH TOMEHIETie MiHACTTep KYKTEIIi:

— DKo-Kajia TYKBIPBIMIaMachIHBIH Taiiga 0oy
TApUXbIH alKbIH/IAY;

— DKO-KaJla TY>KbIPBIMIAMACHIHBIH 1aMy 3BOJIIO-
LUSICBIH 3€PTITEY;

— DOKo-KananapAbplH THIITEpPi, CHUMATHL, AaMy
Ke3eHAEPiH aHBIKTAYy;

— Kaszipri 3amaHmarsl 3Ko-KajdaJdapAblH CaHBIH
alKbpIHAAY;

— DOKo-Kajla TEepMHHIHIH e3re¢ YFbIMIapMeH
KapbIM-KAaThIHACKIH 3EPTTEY.

HoaTnxesnepi MmeH TankbLIaMa

«OK0-Kana» — CalbICTBIPMalbl TYPAE >KaHa
TEPMUH, ajlaiia TYKbIpbIMaaMa peTiHae Oipama
yakpIT OypblH TyblHZa#bl. Kamanelr xocmap-
nay (arsul. urban planning) xoHe KailTa e3repTy
KOITereH OHXBUIIBIKTap OO BI TANKBUTAHBIT KETIE 1.
KanaHbl 3K0JIOTUSIIBIK XKOHE QJIEyMETTIK TYPFbIAaH
JKakcapTy opekerrepi 1850 KpIael OacTamibl.
On xe3ne XKopxk Oxen Ocman (ppan. George-
Eugene Haussmann) aTThl Kaja KYPbUIBICHIBICHI
(arpun. urban planner) ®paHIUSIHBIH acTaHACHI —
[Mapmwxae xacbul aiiMakTapAbl KeOEUTy apKbLIbl
KaJIaHbl aiiTapasikTail @3repTti. On Ke3me coHmai
KAChUT aiiMaKTap TYPFBIHAAPABIH 00OC yaKbITBIH
OTKi3y YIIiH FaHa apHairaH eai. XIX f. asrpiHaH
Oacran ImammaH HHIYCTPUSUIAHIBIPY KaJlaJbIK
aliMaKkTapbplH JaMyblHa 30p 9cepiH THUTI3im, aya
JacTaHybl, CyABIH JXeTicleywimiri (arbul. water
shortage) xoHe Kemik Kemrewdici (aFeul. heavy
traffic) cexinmi mnpoOneManapAblH TyyblHA Jia
cebermri O60napl. AFBUILIBIH KaJla KYPBUIBICIIBICHI
D6enesep [oBapn (areur. Ebenezer Howard) 3ama-

Hayd SKO-KaJlaJlapJblH MPOTOTHUIII OOJaThIH JKaHA
Kaya MozeniH e3iHiH «EpreHHiH 0ak Kamamapb»
(arbu1. «Garden cities of Tomorrowy) arTThl
KiTaOBIHA CypeTTe/i. DKO-Kaia TYKbIPhIMIaMaChI
XX f. Ooitbl mamy ycTiHAe OONFaHBIMEH, HAKTHI
aHbIKTaMa OepiaMmereH kyiae kaita Oepai (Hu
M.C., 2016:78). Opan Oemek XIX-XX ¥fr.
COMKECIHIIe «0KaHa KaJaIlbIKy (aFbLI. «new towny)
JKOHE «TEXHO-Kana» (arblul. «techno-city») arThl
KaJtajap/ibl KalTa KaHFBIPTY CEKiNIl OpeKeTTep /e
kepinic Tantsl (Joss, 2010:240).

JlereHMeH JKO-Kala TEPMHHIH ajFaml  0o-
JBIT YCHIHFAH apxuTekrtop — Puuapn Pemxku-
crep (arbut. Richard Register) 1970 »xx. OGachiH-
na bepxnn (Kanmudopuus, AKIL) kanachiHbIH
SKOJOTHSUIBIK KO3FAJIBICBIHA KATBICHIN, JKO-Kajia
TYKBIpBIMIaMachlHa KaHa CepIrH Oepmi. SIFHuM o
aTaJiFaH YFbIMFa TaOWFATIICH TEHrepimae OoJaThiH-
Jail KanamapaelH KYPbUIBIMBIH ©3TEPTY HACSCHIH
enri3gi. OchuTaiilia 2Ko-Kaja TYKBIPBIMIAMAaCh
KEHIHT1 XKbUIIap/a MaHbI3/IbI OPi ©3EKTi TAKbIPBIIKA
affHA/Ibl JKOHE KOMTEN MPAKTUKAIA KY3Ere achIphbl-
na 6acranel (Hu, 2016:78).

OchifaH CoMKeC, 93KO-Kajla TYXKBIPBIMIaMaChI
JAMYBIHBIH 3 KE3eHiH aramn eTyre 0omabl:

I xesen: 1980-1990 xok. 0Oackl — KaJbIH
Oykapa KO3FaJIbICBI/KOpIIaFaH OpTaHbl KOpFay
KO3FAJBICBIHBIH KOTEPIreH Miarbl. «ODKO-Kanay
TepMuHi anram pet Puwapn Pemxuctepmin 1987
JKBUTBI JKapblK kepreH «Ecocity Berkeley: building
cities for a healthy future» arTer kiTaOBIHAA
kesnecemi. Ocbl KIiTanThlH MIBIFYBl 1990 KbLIbI
9KO-Kajlanap S>KeHiHZAeri OipkaTap XaJbIKapajbIK
KoH(pepeHIMITapAbIH OTyiHe anbin Kenmi. JKammsr
anranna, 1980-1990 k. 6ackl HKO-Kasia HYCKayIITbl
TYKbIpbIMIaMa Oonbin Kana 6epai. Arau Poyszmana-



K.K. Kepimosa xoHe T.0.

ke (arpU1. Roseland) cylieHcek, 3K0-Kana — KaJlaHbl
JKOCTIapiiay, TachkIMaliiay, eHCayJblK, TYPFBIH Yi,
9KOHOMUKAJIBIK, JAaMy, TAOUFU OpTallap, XaJIbIKThIH
KaTBICYBI JKOHE QJISYMETTIK OIIETTIK KaNbIHIAFbI
WESITAP/IBIH KABIHTHIFBD) OOIBIT TaOBUIIBI, anaiiia
MPaKTHUKAIBIK YJTici a3 00JaThIH.

IT kezen: 1992-2000 >xx. Oachl — KEPriJliKTi
KOHE YIITTHIK 3epTTey XKoHEe Toxipmbe >Kyprizy
KyMbicTapel. bipikken ¥Ynrrap ¥iteimMbl Puo-ge-
XKaneiipona etkizren «Kep Cammuri» (arbul
«Earth  Summity, 1992) MeH HOTWXECIHIE
kaObutnanran «KyH Toptibi 21» (arbul. «Agenda
21») aTThl TYpaKThl JaMyIblH OaraapiaMachl 3KO-
KaJlaJlapIbIH KOITEN KY3€Te achIpPhIIybIHA CEMTITIH
TUTI3eTIH >Kargai sxacaapl. 1l kesemuig Oeoeri
peTiane TaHbuFaH bpaswnmsaeiH Kyputnba (arsui.
Curitiba) xanacer 1980 xok. OaceiHAa O6acTay anraH
KETUINIPUIreH 9pi KipiKTipiareH KeJiK KyHeciHiH
HETi3iH/e 5KO-KaJlaHBIH aliFalliKel YITiCI peTiHae
JKapusutaHabl. Yautakepe (arsul. Waitakere, YKana
3enmanaus) Kajgackl ©3iHIH 9K0-Kajia 0ac koCHaphbIH-
Jla pecypcTapIsl TYPaKThl OacKapyablH bareic xoHe
Maopu TYXKBIppIMAaMaNapblH OipiKTipy opekeTi
YIIIH TaHbIMall 0okl ['epMaHUSHBIH KaJlalllbIFbI
— lIBabax (arsut. Schwabach) pemepanmblk yKiMeT
TapanblHaH KaJlaJapablH TYPAKThl JaMYbIHBIH
MOJICITIH JKacal UIBIFApBIN, KEWiH eNiH e3re
JKepiiepiHae KaWTajJaHBI — CalbIHATBIHAANH — eTill
tanganasl. An llBenusaa GapibIK )KEPriaikTi OMITIK

9KOJIOTHSUTBIK TYPaKTHUIBIKTBI KoJ1ay yiriH Agenda
21-niH OarnmapiamMachlH €HII3iN, JKy3ere achlpyra
TapTHUIIBL.

IIT xe3en: 2000 oK. — Kasipri KyHTe OediH —
FalamIblK Tapaixy casch e3eKTilik. byn kezenue
9KO-KananapaelH oJeM OOMbIHIIA KEHIHeH Tapar
JKATKaHBIH, COHBIMEH Karap 3KO-Kajla HHHOBAIIWSI-
ChIH HACHXATTaWTBIH YITTHIK JKOHE XaJbIKapasbIK
nIeHreieri OipkaTap KOFapbl Jopexeni cas-
cu OactamamapAplH OacTajdFaHbIH —OalKalMBI3.
Omapneiy  karapeiHa Clinton Climate Initiative
(Clinton Foundation >xone C40 Cities Climate
Leadership Group apaceiamarsl GipieckeH xo0a),
Eypoonak KomuccusicelHbIH DKo-Kajia 3>K00achl,
JyHnexy3inik OkoHOMHKAIBIK (popymHBIH Slimcity
OiiM anMacy GacTamachl KaTajbl.

Enpiri kezekre CalimoH JI)KOCCTBIH 3epTTEyiHE
ColiKeC KO-Kananap/abl Talaaynarbl aHATUTHKATBIK
KaTeropusuIaplibl YChIHY apKbUIBI dKO-KaajlaplbiH
TYpJiepiH KikTeimi3. bipak »orapblia aThin
KeTKEH/IeW, op FallbiM ©3iHIH 3epTTeyiHe ColKec
Oacka HoTike Oepeni. Con cebenri keneci 3ept-
TEy JKYMBICHIHIA DJKO-Kajlamap KiMre KbI3MeT
KepceTeTiHAiriHe O0aimansIcThl JIn JIBIombIH TOTITa-
CTBIPYBIH YCHIHAMBI3.

Temenne kepcerinren kecreae (i) 9Ko-
KaJanapablH mamy Ttuntepi, (il) mamy Ke3eHaepi,
(iil) Herisri opbIHIANY CHIATHl KepceTiireH (Joss
S.,2010:269):

2-kecte — DKo-KaJia OacTaMasapblH CUIIATTAY XKOHE CAJIBICTHIPYFa apHAJIFaH aHAJIMTHKAJIBIK KaTeropusiap

IK0-Kaj1a CHIIATTAMACKI

Kosrayuibl paxTopiap

I - xananan namy

DKOJIOTHSUTBIK TIpo0IeManap

Jamy tumi

II — kana aymarbIHBIH KEHEIo1

OJIeyMETTIK-9KOHOMHUKAJIBIK KBICHIM

[II — MonepHU3aLUANBIK 1AMy

Kommeprusisik namy

1- >xocmapray Ke3eHi

MoneHu OpIHIUHT

Hamy xe3eHi 2 — KYpBUIBIC 6APBICHI

Casicu 0aCIIBLIBIK

3 — edrisinaren

XanbIKapablK CEPIKTECTIK

a — TCXHOJIOTHAJIBIK HHHOBAIIUA

Herisri opsiHAamy cumarsl

b — KipiKTipiAreH TYpaKTHUIBIK JKOCIaphI

C — a3aMaTThIK KOFaMHbIH TapTBLTYbL

Hepekkesi: Joss S. “Eco-cities: the mainstreaming of urban sustainability — key characteristics and driving factors”, 2011.

Enni  opkaiichichIHa — JKEKe-)KE€Ke TOKTaJIBII,
TycCiHiKTeMe Oepim keTeiik. Jlamy THI mereHimis3:
() »xaHamaH naMy — Kaja cajibIHFaH KoOara colikec

typroibuTFas; (1) Kama ayMmarbIHBIH KEHEHO1 — JKaHa
aymaH HeMmece KOpIIiIecTiKk (arbul.  neighbour-
hood) Kocy apKpUIbl KaJIaHBIH TEPPUTOPHUSCHIH
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ywrraiity; (1II) MomepHM3aMSNIBIK JaMy — KajajbIK
HHOPAKYPBUTBIMHBIH IMTHIETT OeHiMIeTy/TYPaKThl
JlaMy MHHOBAIUACH OoJbin TaObuIabl. CaiiMOH
bxoce 2009  kpIIbl  9KO-Kananapisl  3epTTell,
79 oKko-Kajmara IIONy oKacam IMBIKKaH. OHBIH
aiirybiaima, BAK-ta eH keH TaparaHbl Ooubin |
TYpl caHajaJIbl JKOHE OJap OTe KeH ayKbIMIbl opi
ipl XaJbIKApaIBIK KOHIIOPIUYMIAPIBIH JIeMEYyiMeH
cainpiaFad. Mpeicanbl, JyHtans (arbul.  Dong-
tan, Kprrait; Arup xypsuisic gupmaceiMeH Oipre),
Ksarmxko (arbur. Gwang Gyo, Onryctik Kopes;
MVRDV-gblH  TOMIaHABIK — apXUTEKTOPIAPBIMEH
Oipre) sxone Macnap (arput. Masdar, BAO; Fos-
ter & Partners >xoHe MaccadyceTc TEXHOIOTHSITBIK
uHctutythiMeH (MIT) Gipre). Fanamnpik momyabiH
HOTIKECiHE CYHEHCeK, 79 3KO-KalaHBIH Y4-HEH a3bl
I Tumike, Ya-ven xo6i 11 Tumke, xapTeickiHaH a3bl 111
Tunke karanel. OChIIaH Kepil OTHIPFaHBIMBI3NAMH,
alTapnbIKTall dSKO-Kaja HHHOBaUMSCHL  Japuai
Tpexa Aitnann, Can-®@panricko (arbul. Aerial Trea-
sure Island, Oypbiarbl ockepu oye 0azaceiH 6000
JKaHa TYPFBIH YWMEH KaMTaMachl3 €Ty YIIiH TOIBIK
KaHapTKaH), [puuBMY MwuwuieHuyM Bummamk,
Jlounon (arbut.  Greenwich Millennium Village,
OYpBIHFBI Ta3 3aybITHIHEIH OpHBIH 3000 jkaHa TYPFBIH
Y MEH DSKOJNIOTHSUIBIK casbaK cajly VIINiH KadTa
JIAMBITY ) CHSIKTBI MEKEHIEP/li KCHEHUTY apKbLTbI )KOHE
Kerraiiney «bak kamacel» aranran JKuwkao (arbil.
Rizhao, *aHFBIpMaJIbl SHEPTHsS MEH IIIKI KaJlaHbI
XKaceUIOaHAbIpyFa aybicy), Tponxeiim, Hopserus
(arpun. Trondheim, >HEpTUS YHEMIEHTIH FUMapaTTap
MEH KaJJIBIKTap HETi3iHJE KYMBIC 1CTEHTIH 3JIEKTp
Xyiienepine (arbul. waste-to-energy systems, epeKiie
KOHUI ayfgapraH Eypokomuccwst aeMeyiii OoiFaH
JKO-KaJla MOJIENi) CHUSKThl MEKCHJIEpAC TYPFbIH
Yi KOpBIH, KOJIK WHQPAKYPhUIBIMBIH, DHEPTUL
KyHenepi MeH KalAbIKTapabl Oackapy JKyWenepiH
MOZICpHU3ALMIIAY apKBUIBI KOPIHIC TaybII KaTbIp.
ExiHII aHATUTUKATBIK KATETOPUsFa KOIICEK, O
9KO-KaJlaJIap/IblH 1aMy Ke3eHepiHe, sSIFHU KOo-Kajia
00achl Ka3ipri TaHza >xocmapiiay O0apbIChIHIA Ma,
CaJIBIHY YCTiHJIE M€ QII7Ie )KY3€eTe aChIPBUIIbI Ma, OCHI
Macenenepre KarbICThl OOibIm Kenemi. MyHIarsl
«GHTI31I/II HEMECEe KYy3ere achIpPbUIIbD JCTreHIMi3
MIHJETTI TYpHl€ CAaJIbIHBIN OITKeH COH JaMbIMai
KaJlFaH JIETeHl eMec, €H aJlFalllblH[a >XacallFaH
KaJIaHBIH 0ac JKOCTaphl TOJBIK OPBIHAAIIBI JETEHII
Oimmipeni. 2009 o kpUTFBI 3epTTEy OapbICHIHIA
OactamamapaslH (arbul. [nitiative) mamameH Yi-i
JKOCIapiay CaThIChIHJA, Y2-HEH a3bl KYPBUIBIC
CaThICBIHAA, Y4-HEH Ko0l asgKTaiaraHbl Oenrimi
6omran. byn — 2000 k. opTaceiHaH Gacrtar 3Ko-
KaJla KYOBUIBICHIHBIH IIANIIaH opi KEH TapallbIil
JKaTKaHBIHBIH KepiHici. byim Tycra epekmie aram

oreTiH Kamamap — @paiidypr, ['epmanus (arbul.
Freiburg) men Bexme, llIBerust (arpun. Vaxjo).
Bymtap e3 KamamapbeiH SKOIOTHSUIIBIK TYPAE TYPAKTHI
eTy YIIiH OipJIeCKEeH opeKeTTepi YIIiH y3aK KbUIaap
0oiibl TaHBIMAN OOJIIBI J)KOHE Ke3ekTecin Eyponansig
«EH YaChUT KaJach» OOJBIT JKapHSIIAHBIIT TYP/IbI.

YuriHmi — aHANUTUKAIBIK ~ KaTreropusl  Heri3ri
OpBIHJIAITY CUIIATBIHA, SSFHU KaHJal TyCTapbl apKbUIBI
JKO-Kajla  JKOCTaphl  KY3€re  achIPbUIATHIHBIHA
KaThICTBI Oobin keneni. OraH: (a) TEXHOJOTHSIIBIK
nHHOBaIws; (b) KipiKTipilireH TYpaKThUTBIK KOCTIapHhI;
(c) azaMaTTBIK KOFaMHBIH TapTBUTYBI KaTambl. by
XKeple ThIM KaraH TypAe kiktemey kepek. CeOedi,
oJieTTe, KO-KaJla IaMybIHA €Ki He OJ1aH J]a KTl CUITaTh
ToH Oomybl MyMKiH (KeiOip yunrinepae ochHIai
TYCTapbl apKbUIBl ©3re YariiepMeH Oocekere Tycyi
HE IIHeNeHiCyli o0JeH MYMKiH). AHBIKTaIFaH
OacraMamapablH Yi-1 JKO-Kajda JdaMybIHA JKETYIIH
Kypalbl peTiHAE TEXHOJOTHSUIBIK HHHOBAIUSFa
OaceMIbIK Oepeni. OmapmbsiH Ke0ici >KaHFBIPMaIIbI
SHEPIHSFa, SIFHA SHEPTHs TEXHOJOTHSCHIHA epeKIle
Hazap aynapazasl. Meicansl, @paiiOypr ['epMaHUsIHBIH
«KYH Kanacbel» (aFbUL. «solar city») peTiHe TaHpIMAal
oonapl, Cucamupemb6e, Yranaa (arbul. Sseesamirem-
be) men Jlorponbo MonTekopBo, Vcnanust (aFbii.
Logrono Montecorvo) THOpHUITI KYH-)KeNl KyaTbIHa
Heri3nenred. « TeXHONOTHSIIBIK MHHOBALIMSIHBIHY a3
Oemnweri (TeMeHAey TOpTiOiMEH) KAIABIKTHI OacKapy,
KoK WHOPaKypeUIBIMBL JKOHE CyAbl OackKapyra
keHi1 OesireH. COHFBICHI YHIICTaHHBIH YKIMETTIK
9KO-Kana dacTaMachlHa KkapusiianraH. Kananapasin
Y4-HEH a3bl TEXHONOTHSUTBIK, OJIEYMETTIK IKOHE
MOJICH! aCTEKTUIepiH OipiKTipim, dKO-Kaua AaMybIH
JKY3€re achlpyAblH FaJaMAbIK TYPaKThUIBIK OaFbIThIH
(b) ycramran. OCBl KaTerOPUSHBIH MBICAIIAPE —
Cunneit, Asctpamuss men Cenrt-JleliBuac, Yoaisc.
Ausrramksicel — 2008 kUil eHrizinred 2030 xpurra
neiinri Sustainable Sydney Vision 6ac skocnapbIMeH,
COHFBICBI — JKEPTiTiKTI KaybIMHBIH TapThLTybIMEH
Ky3ere acarblH TEXHOJOTHSJIBIK  MHHOBAIHS,
KYPIC-TYPBICTHIH ~ e3repyl MeH OiumiM  Oepymi
OipikTipyiHe epekiie MoH OepreH. Kanran Oipmama
MBICAJIApAa a3aMaTThIK KOFAMHBIH  TapThUIYBI
Oarikamanpl. Mbeicanbl, Tamkumu Kamgacel 2003
sbutel JKanonustaeH «Top Eco-City Contest» arTs
CallbIChIH/IA JKEHIMITA3 araHabl. Ta/pKuMuae Kajia
0acCIIBUIBIFBIHBIH HYCKAaybIMEH top-down yCTaHBIMBI
ApPKBLIBI )KEPTUTIKTI XaJIbIKThI KaJIAHBIH SKOJIOTHSIIBIK
KOCHApBIH JKy3ere achlpyra TapTkaH. KepiciHme,
YHIiCTaHHBIH AypOBIUTH KaTaChIH/IA JaMy JKOCTIAPhI
KaybIM TaparnblHaH Ieminin, opeiHganasl (Joss S.,
2010:242-246).

Temeune 2009 >xpUIbl aHBIKTATFaH 79 Kaia
JKabIHa aKmapar OepijireH.
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3-kecte — 79 3K0-KaJaHBIH AaMy THIIi, KE3CH] )KOHE CHUIIaThI

Kaaa Tuni Ke3zeni Cunarsl Kaaa Tuni Kezeni Cunarsi
Aerial Fflrf;ilﬁlr)e Island II 2 b Kalundborg (Tammus) IT 3 A
Amman (Mopranus) II 1 a Kampala (Yranna) 1II 3
Arcosanti (AKII) I 2 a Kottayam+5(Ynnaicran) I 2
. . Logrono Montecorvo
Auroville (Yunzicran) I 2 c (Vcnianms) II 1 A
Bahia de Caraquez .
(xBajop) I 3 a Loja (QxBanop) 11T 3 A
BedZED (¥ nbiOputanus) II 3 a Malmo (I1IBerus) I 3 A
Bicester+3 (¥piOputanus) 1 1 a Masdar (BAO) I 2 A
Bicycle City (AKILL) I 1 b MenTouGou (Kprrait) I 1 A
Black Sea Gardens I 1 b NieuwTerbregge I 2 A
(bonrapust) (Hunepnanssr)
Chalon-sur-Saone
(@panus) 1I 3 a Oslo (Hopserus) 11 3 A
Changxing (KpiTait) I 1 a Portland (AKILI) 1 3 A
Clonburris (Mpnanmus) II 1 a Puerto Princesa 11T 3 B
(OummunmuHAep)
Curitiba (bpazuins I 3 a Reykjavik (Mcnanmnus) 111 3 A
Destiny Florida (AKIL) I 1 a Rizhao (KprTait) II 2
Dongtan (Kpirait) I 2 a Segrate (Mtanms) II 1 B
Ecociudad Valdespartera .
(Mcnianns) II 3 a Sidney (ABcrpanusi) I 2 B
EcoVillage, Ithaca (AKLL) I 3 b Songdo (Onrycrik Kopest) I 2 A
Sonoma Mountain Village
Erlangen (I'epmanust) 11 3 a (AKIII) I 2 B
Ferrara (MTanus) 111 3 a Sseesamirembe (Yransa/ I 2 A
Tan3zanust)
Freiburg (I'epmanmust) I 3 a St Davids (¥nbs10puTanust) 1 3
Glumslov (I1IBerust) 1 3 a Tajimi (JKamonus) 111 3
Tangshan/Caofeidian
Gothenburg (ILIBerst) 1 1 a (Kprrai) /1 2 A
Greenwich Millenium I 2 a Thames Gateway I 2 A
Village (¥ nbi0puranms) (¥ apiOpuTanus)
GwangGyo (OHTYCTIiK - N
Kopes) I 1 a Tianjin (Kertaii) II 2 A
Hacienda Ecocities
(Kenns) 11 1 a Toronto (Kanana) I1I 3 A
Hamburg-Harburg I 1 a Trondheim (Hopserusi) II 2 A
(Tepmanns)
Hamm (I'epmanus) 1 3 a Tudela (Mcnanus) II 2 A
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3-kecmeHin Jcaneacol

Hammarby Sjostaaad
(IlIserus) II 3 a Vancouver (Kanana) [1 2 A
Hanham Hall .

(¥mu6prTany) II 2 a Vaxjo (ILIserust) I 3 A
Heidelberg (I'epmanms) 1 3 a Waitakere (PKana 3emanmus) il 3 C
Helsingor/Helsingborg .

(Masus/Llsers) II 2 a Wanzhuan (Kpirtait) I 1 B

Incheon Eco-city I 1 a Yokohama+5 (MKamonmus) 111 2 A

(OnrycTix Kopes)
Johannesburg (Onrycrix i 2 b Zilina (Cnosaxus) i 2 A
Adpuxa)

Hepexkkeosi: Joss S., 2010. Eco-cities: a global survey 2009

Kazipri Tanna 0apibIK dKO-KanalapIblH HAKThI
caHbIH aliTy KubIH. Cebebi, keibipeyi XambIKapaibIK
JICHreliic JKapusulaHca, KehOipeyl YITTBIK JKOHE
KEPriTiKTi AeHredae raHa sxapusiaanagbl. CoH-
IBIKTAH 013 TEK IMamMaMeH FaHa aira ajmambi3. Erep
xorapeia kepceriired 2009 KBUIFBI FaJaMIIbIK
IoNyFa CcyiWeHcek, 79 kana Oapbl aHBIKTAJbIIN,
anm 2011 xbuTFBl 3epTTey OoiipiHIIa 178 3KO-Kama
TYpPJi JaMy CaThIChIHJA OOJIFaHIBIFbl AHBIKTAJIJIbI
(Joss S. et al., 2012:10). Kepin oTsipraHbIMBbI3AaH,
JKO-KaNalapablH CaHBl IaNiliaH ecyne, COFaH
KapamMacTaH »5Ko-Kajla TePMHUHIHIH HaKThl aHBIK-
tamachel Oenrinenderen (Hu M.C., 2016:78). Mywm-
KIH, COJI Ce0enTi Kai Kajla KO-KaJlara >KaTaThbIHbIH
alTy KUbIH, HAKThI CAaHbIH J1a aiiTa aJMail OTBIPMBI3.
Meicansl, 6ip Kerraiineie e3inae Jlu JIsio (2018)
JKO-KaJa el KapacThIPAaTBIH OapilbIK YJITTHIK
nenreiineri NDEC-tepai (arbut. National Demon-
strational Ecological Communities) caHaraHJa,
759-ra nmeiiin Jxeremi. An OHBIH Tek 12-ci FaHa
Ixocereiy 2011 xbutrbl canarbiHa KipreH (Lee
Liu, 2018:907). Ocerman Kpitait MeMIEKETIHIH KO-
KaJlara »arrai aybICy TeHISHIMACHIH OaliKaliMbI3.

Kazipri ke3ne 3ko-KajaHbIH HAKThl aHBIKTAMAChI
oenrinenOeren. OHBIH ©3re TEPMUHIEPIASH KaHman
epeKIIeIIKTepi MEH YKCACTBIKTaphl OapbIH aHBIKTAY
apKbUIBl  TYXKBIPHIMJIAMAHBIH ~ MOHIH  TYCIHyTe

Oomampl. Con yIIiH TOMEHJE «TYPAaKThl Kajay,
«aKbUIIBl Kaja» CeKUIAI Heri3ri  YFeIMIapbl
KapacThIPaMbI3 )KOHE HEJIIKTEH J9J1 OCHI YFhIMIapFa
TOKTaFaHBIMBI3IBI TYCIHIIPINT KETEMi3.

Maprun 1e Hour (Jong M., 2015:25) Caiimon
IIxoce cekinai rampiMaapMeH Oipiecimn, TypakThl
Kanmamanynael (aFbul.  sustainable urbanization)
HACUXATTaWThIH TYXKbIPbIMAAMasapibl 3ePTTEreH.
SIFHU COHFBI XKBUTIAPHI aJieM OOMBIHINA KalladapablH
SKOJIOTHSUIBIK, QJIEYMETTIK JKOHE DKOHOMHUKAJIBIK
JKaFaiiapbIH KaKCapThII, 0CEKEISCTIrT MEH IIIbI-
PaJIBUTBIFBIH APTTHIPY YIIIH KONTETeH OacTamaap
myHuere kemm sxarblp. COHBIH immiHAe «sustain-
able cities», «green citiesy», «digital cities», «smart
cities», «intelligent cities», «information citiesy,
«knowledge cities», «resilient cities», «eco cit-
ies», «low carbon cities», «live able citiesy, TinTi
«low carbon eco cities», «ubiquitous eco cities»
CeKUIII TipKeCTeT1 YFRIMAAPIBI aTall oTyTre 0OJabl.
JKorapeina artamFaH =~ FalnbBIMAAp — KOPCETIIreH
TipkecTepaiH Scopus 0a3achlHIa KaHIIAJIBIKTEHI
KOJIJTaHFaHbl, 3CPTTEIrCHI JKAMIbl aKaJIeMHUSIIBIK
3epTTEy TYPFBICHIHAH JKYMBIC *kacajibl. HakThipak
aiitcak, 12 TepmuH (kareropus) 1996-2013 xpuinap
apaNpIFpIHAa Scopus 0a3achlHIa KaHIIA FHUIBIMHA
Makajajia KepiHiCc TaObUIFaHbl TOMEHJIETI KEeCTe/e
YCBIHBLUIFaH:

4-Kecte — Op KaTeropys YIIiH i3[eCTipUIreH MaKalanapAbIH >KaJllbl CaHbI

Kareropus MakaJjiajap caHbl
Sustainable city 546
Smart city 222
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4-xecmenin JHcanzacol

Digital city 166
Eco city 133
Green city 105
Low carbon city 93
Knowledge city 82
Resilient city 47
Intelligent city 33
Ubiquitous city 29
Liveable city 26
Information city 23

Hepekkesi: Jong M., Joss S., Schraven D., Zhan C., Weijnen M. (2015) Ycroitunssie (Sustainable); — ymabIe (Smart); — ycToii-
quBsle (resilient); — Huskoyrepoauctsie (low carbon); — ropona ¢ sxonorudeckumu 3HanusMu (eco) — (knowledge cities); ocmbicie-
HHe MHO)KecTBa KoHLenui — (making sense of a multitude of concepts promoting); - crtocoOCTBYIOIIHMX yCTOHYMBON ypOaHHU3AINU

(sustainable urbanization).

Hormwxkecinge, «Sustainable city» eH xwui
KOJITAaHBUTATBIH JKOHE KONTEN 3EPTTENETIH YFBIM
eKeHi, anm 0i3 KapacThIPHII OTHIPFaH 2JKO-Kajia
TEPMUHI JIe 63T¢ KaTETOPUSIIAPMEH CAJILICTHIPFAH/Ia,
adTapibIKTall 3EpPTTENINl JKAaTKAHBl aHBIKTAJJIbI.
Enali  ockl  YFRIMAApABIH Op JKBUI  CaWBIHFBI

KOepCeTKilIiH keneci rpadukren (I/-cypem) xepe
anace3. Kepin oThIpFaHBIMBI3IAN, Kell OacTaraH
«TypakThl KamaueD 2013 KBUTBI «aKbUIIBI Kaya
03bI11, MAPBIKTAH TYCTi, «TOMEH KOMIPTEKTi Kajay
MeH «3Ko Kasay 2011 xbibl 00# KeTepai, «uudpibl
kaa» 2000 KpuTaaphl )KOFapel epiiei 6acTambl.

Jlepexkesi: BectmuncTep YHUBEPCUTETIHIH pecMu caiThl http://westminsterresearch.wmin.ac.uk/

1-cypet — 1996-2013 oK. apanbiFbiHga 12 Kajia KaTeropusChIHBIH SBOJIIOLUSICHI

JKorapeina op KareropusiHBIH Makanaja KesJe-
Cy JKHIJIri KepceTiice, ToMeHmeri cyperre (2-cy-
pem) KareropusyiapiblH FhUIBIMH Makaja ilIHJe
(TakpIpBIOBIHIA, AHHOTAIMACHIHIA JKOHE TYMHiH
ceszepae) e3apa 0ipre ke3mecy KHULTITT KOpCeTiITeH.

ChI3bIK YCTIHJIETT CaHAap KaTeropHsuIapIIbiH
FBUIBIMH MaKaja TaKbIPHIObI, AHHOTAIMSCHI MEH

TYWIH ce3zmepiHAe Oipre KepceTiuIreH Makajanap
CaHBIH HYCKaWbl. MbICabl, «TYPAKThI Kallay KOHE
«Ko Kamay 10 maxamama (TakbIpbIN, aHHOTAITUS,
TYHIH ce3lep), all «OiliM KanackIMeH» 2 Makaiajia
Karap aram eTinreH. EH YiIKeH KepceTKimmTep
KarapblHa: «TYpaKkThl Kanay — <«@ko Kama» (10),
«TYpaKTHl Kana» — «xkacbul Kaja» (10), «akbuiast

11
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KaJay — «GHsUIBI Kanay (8), «aKbUIIbI Kana» — «IHd-
pibl Kanay (7), «akbUIIbl Kajia» — «9Ko Kamay (6)
JKaTKpI3yra 0onansl. OCBl CypeT apKbUIBI ONapAbIH

OaiinmanbIchIH Kepyre Oonansl. Enai ocbl kaTeropusi-
Jap imiHgeri eH 0acThUTaphIHa KBICKAIA TOKTAJIBIIT
KeTeHiK.

Jlepekke3si: BectmuHcTep YHUBEPCUTETIHIH pecMu caiThl http://westminsterresearch.wmin.ac.uk/

2-cyper — 12 xaTeropHusHbIH FBUIBIMU MaKaiiaa (TaKbIpbIIl, aHHOTALMS, KIIT ce3/iep) Oipre ke3necyi

«Typaxmul kanay

TypakTel gaMy YFBIMBIMEH OaillaHBICHI Oap,
on o3 OactayslH XVIII r. I'epmanusgarsl opmaH
mIapyalbUIBIFEIH - OackapynaH — (aFeul.  forestry
management) anansl. An BpyHITIaHA KOMHCCH-
ACHI Ka3ipri TaHAa TYPaKTbl NaMyAbl CasiCH Tep-
MUH PeTiHJe KoJgaHyael OekitTi. «bi3miH oprak
KejemeriMizy (arbut. « OQur common futurey) arThl
OasHIaMana TYpaKThl JaMmy TY)KbIPBIMIaMachl
Ka3ipri yakpIT KaXCTTUIIlH KaHaraTTaHABIPATbIH,
Oipak Oomamiak yprakTapIblH 63 KaXEeTTiIKTepiH
KaHaraTTaHAbIPy KaOlIeTiHe Kayill TeHIIPMEHTIH
namy (www.un.org. Official  site) perinzge
aHBIKTANFaHbl atan eTinred. « TypakTel Kama» aB-
TOMATTBl TYpJE OCHIJaH IIBIFBIN, Kaja JaMybIHA
(arbu1. urban development) xatpicThl O0Ja OacTabl.
Opnan kxeliin nyHme xy3i Oofieiama 700-1¢H actam
Kama OacmipUIbIFel  KaObUpmaran OmsOopr Xap-
TusichiHga koHe JKeprimikti 21 xyH TopTiOiHzeri
MensOypHHBIH ~ KaFdJadapelHAa  (Www.unep.
orjp. Official site) HaKTBUIAHBIIN, TOJBIKTBHIPBLUIIBI
(1994). «Typakrsl kana» yreiM petinae 1990 xoui-
Japbl epeKIne TaHbIMaJl OOJABI JKOHE iC JKY3iHIe
«YmOIpmKTIH Karuaacel» (arbul. «friple bottom
liney) HeMece «ymI HeTi3» (arbUl. «three pillarsy)
arThl TYKBIpBIMIAMa TapamnblHAaH —KOJNJAaHBICKA
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CHIN, THIFBI3 OaillaHbICKa TYCTI. «YIIOIPIIKTIH
KaFU/Iachl» HEMeCe «YII HeTi3» SKOHOMHKAIBIK,
QJIEYMETTIK JKOHE DSKOJOTHSUIBIK TYPAaKTBUIBIK IT€H
OpKaHCBICHIH OJIIIeyTe apHaJFaH WHANKATOPIAPIbIH
OipIiriH KepceTeTiH TYKbIphIMIamMa OOJBI TaObI-
nmaapl. PomxkepctiH (aFbul. Rogers) TYKBIPBIMAAYbI
OOlBIHIIIA, TYPAKThl Kajla JETCHIMI3 — KaJlaHbIH
imKi ~ aliMakTapblHAH IIBIFAaTBIH  pECypcTapra
(oHeprus, marepuanmap, T.0.) IEreH CYpaHBICTHI
THIMAI TYpAe a3alTaThlH cascaTThl YCTaHATbIH,
JKOFaphl camaibl eMmip cypeTiH MekeH. OcbiFaH
CylieHe OTBIPBIN, TYPAKThl Kajlia JKOHOMHKAJbIK,
ONIEYMETTIK JKOHE OJKOJOTHSJIBIK  JKYHenepliH
Toyenci3 OOMysl Jem aiTa amaMbl3. Y IIOIpIiKTIH
KaFuJachkl TYPaKThl KallaHBIH C€H IKaJbUIaHFaH
KepiHiciHe aifHanFaHMEH, epeKIlle >Kargaiiap
nma kesmeceni. Memoyc meH bpyrmMaH yFBIMABL
OKOJIOTHSIIBIK ~ TYPFBIIAH KOOIpEeK KapacThIPHIIL,
KeJleci HMHIUKATOpJapAblH KypamblHIa OOJyBIH
VCBIHAJIBL: JTACTaHY *KoHE KOMIPTEKTIH a3alobl, SHEP-
THS MEH CYIbl TYTHIHY, CYy Callachl, SHEPTreTHKAJIBIK
KelleH (aFpll. energy mix), KalABIKTap KeJeMi
MEH KaiTa eHJey NeHreri (arbul. recycling rates),
KeTalJlaHFaH alMaKTap [PONOPUUSCH  (aFBLI.
green-spaces ratios), Hy opMaHuap (arbuL. primary
forests), aypUIMIapyalbUIBIK KEPIiH KBIPTHICHIH



XK K. KepimoBa xone T.0.

cy maibin kety (arbul. agricultural land loss) vH-
MUKAaTOpIaphl. YII HETI3MiH TapanmblHAH alFaHa,
TYPaKTHI KaJa, >KaJIbl alfaHaa eco-city xone low
carbon city yFeIMAapbIMEH yKcac OOJNBIN KeJemi.
Auaiina TypakThl Kajlajia 3KOJOTHUIBIK JKyhere a3
KOHLT O6JIiHIN, oJeyMETTIK IEeH 3SKOHOMHUKAJIBIK
KyHenepre Kapama-kaimbel keneni. By, acipece,
ayaHbl JIACTAWTHIH OHIPICTIK AKOHOMHKAHBIH
(arbu1.  manufacturing-based economy) OpHbIHA
HSKOHOMUKAJIBIK ©CY MEH dJICyMETTiK OPHBIKTBLIBIKKA
MYMKIHJIIK OepeTiH KbI3MET KOPCETYTe OaFbITTAIIFaH
«Taza» SKOHOMHUKara (aFbUl. «cleanery service-
oriented economy) Kelly >KaWbIHIAFbl TajacTa
OaifKamapl.

«AKbLI0bL Kanay

Smart city caJBICTBIpMaNIBI TYPJIE JKaHa YFBIM,
Ol e3iHe JAEHIHIT «aKMapaTThIK Kaiay, «IuQpIIbl
Kallay MEH «3HUSUIBI Kallay aTThl KaTeTOpHsUIAP/IbIH
KETUIMIPUITEH COTTI HYCKacel OONBIT  TaObI-
nanbl. COHFBI  KBULIAPBI  «AKBUIIBI  KaJiajapy
TaHBIMAJIBIFEl JKaFbIHAH ©3iHe JeHiHTiIepi MeH
yKcac TY KbIpbIMIaMaliapibl TOJBIK Oachlll 03I,
tinTi 2013 >KBUIBI aKaneMUsUIBIK 3epTTenyi O0oii-
BIHIIIA OPTAIBIK KATEeTOpHsi OOIBIN €CenTeleTiH
«TYpaKkThl KajdaJaH» Ja acelll TYCTi (2-cypem).
Caragliu aTTbl FanbIMHBIH alTybl OOWBIHIIA,
«Kana «aKpUIABD) OOJBIN CaHAIYBl MYMKiH, €rep
ajaMHM JKOHE OJISYMETTIK KalMTajJMEH Karap,
JocTypii (KeJiK) MeH 3aMaHayH aKNapaTThIK JKoHE
TEJIEKOMMYHUKAIMSITBIK, ~ MH(ppaKypbUTbIMFa  [Te-
TeH UWHBECTHIMS Ta0WFU pPECcypcTapibl YKBIITHI
Oackapyra >karjail Kacaii OTBIPHIN, TYPaKThI
HSKOHOMUKAJIBIK JaMy JKSHE OMip CYpY/iH )KOFaphl ca-
nmachl KaMTaMachi3 erijice». COHbIMEH KaTrap FajibiM
e3re 3epTTEylIiIepMeH Oipliece OTHIPHIIN, AKBUIIBI
KaJlaJlapra KaTbICTHl 9JcOMeTTep i 3ePTTEI IIBIFBIIL,
anTel epekuienirin Oemin meiFapanel. Omap: (1)
JKENMTIK WHOPAKYPHUIBIMAAPABI KOJIaHy apKbLIbI
MOJICHHET IeH KOFaMJIbl JaMBITyAbl OacTay JKoHE
OKIMIIIIK, SKOHOMHKAJBIK THIMIUIIKTI apTTBIPY;
(2) OusHecke OarbITTanFaH Kalla JaMyblHAa OacThl
Hazap aymapy; (3) KoFaMabIK KbI3MET KOpPCEeTy calla-
CBIHJIa KQJIAJIBIK TYPFBIHAAPIBIH TYPJIi TalTapbIHBIH
QJIEyMETTIK HWHTETPAlUSCBIH JKY3€re achIpy/sl
Makcar €Till, epeKIne IeH Koio; (4) y3aK Mep3imMi
ecyne high-tech men »xacamma3z >KOHOMHKaHBIH
(arb1. creative industries) MaHBI3IIBI POIIIHE €PEK-
me KeHin Oeimy; (5) Kama JaMyBIHBIH QJIEYyMETTIK
JKOHE PEIAIUSIIBIK KalUTal KbhI3METIHE JKETe Ha-
3ap aymapy; (6) aKpUIIBI Kaja JaMybIHBIH HETi3ri
aCIeKTi pETiHAE OJNIEYMETTIK JKOHE DKOJOTHSIIBIK
TYPaKTBUILIKTBL KaObuinay. Opan Oeiiek, e3re
FanpIMIap akKbUIABl Kalla KeJeci aiThl Kypamjac

O6JIIKTeH TYPY KEPEeK JIeH eCeNnTei i, ojlap: aKbUIIbI
DKOHOMHKA, aKbUIALI  MOOWIBILIIK, aKbLUIIBI
KOpIIaFaH OpTa, aKbUIABl agaMap, aKbUIIBI eMip
CYpPY JKoHE aKbUIAbl OaciibuUiblK. OCBI TYPFBIIaH
Kapacak, aKnaparThlK TEXHOJIOTHS ajam3arka, Ou3-
HECKe XOHE YKIMETKe KbI3MET €Ty KepeK IereHi
oinmipeni. SIFHM MYHIAFbl OaChIMIBIK aKMapaTThIK
XKoHe OaimaHbic TexHonorusmapeiHa (arbul. [CT
— information and communication technologies)
OepinireH.

KapacTeIpblnl OTBIpFaH 3KO-Kalla TEPMHUHIHIH
HakKThl aHBIKTAMachl MEH OJIIeyre MYMKIHIIK
OepeTiH UHIMKATOPIIAPHI XKOK AeCEK Te, POy3IsHATIH
anbikTarad 10 GenriciMeH OaitaHBICH Oap:

— KOFaMJIBIK KOJIiK KYpaJaapbIiHBIH TOHIPETiHIIe
apajac KOJIJJaHBICTAFbI BIKIIIAM, aJTyaH TYPJIi, KachLl
JKOHE Kayilci3 KOFaMIacTBIKTap KYpPBUIATBIHIAM
Kep maigananyna 0ackIMIBIKTap O0IyHI THIC,

— KOJIK XYprizyieH 0ac TapTKbI3aTbIH >KOHE
<OKaKbIH JKepJeTi KOIDKeTIMILTIKKE» (aFBUL «access
by proximity») epekine Ha3ap ayJapaTbiH TaChIMaJI-
nay 0achIMIBIFBI OONYBI THIC;

— 3apjar meKKeH KaJIaHBIH KOpIIIaFraH OpTachlH
KaiiTa KaJmblHA KeATipyl THIC;

— KOJDKETIM[II, Kayimci3, KOJIAWIbI JKOHE DKO-
HOMHMKAITBIK THIMJII OacmiaHa TYpPFBI3YHI THIC;

— QJIEYMETTIK OIJICTTIKTI JAMBITBIN, TOMEHTI
TYPMBICTaFbl aJaMjapra >KaKCapThUIFaH KarJai
JKacalrysl THIC;

— KEPTUTKTI ayblUl IapyalllblIbIFbIH, KaJlaHbIH
KerallJJaHIbIPY/Ibl JKOHE KOFaMJBIK Oak Imapya-
IIBUIBIFBIH KOJIIAYHI THIC;

— JacTaHy MEH KeH ayKbIMJbl KaJIJIBIKTapIbl
azafiTa OTBIPBIN, KaliTa eHACY MEH pecypcTapibl
CakKTay/pl HacHXarTay THiC;

— KayinTi opi JacTayllbl 9peKeTTepre Keaepri
KENTIPe OTBIPHIN, SKOJOTHSIIBIK TYPFBIIAH HETi3-
JIeNITeH SKOHOMHKAJIBIK SPEKETTepre KOJIay KepceTy;

KaparaibIM eMip CYpy CalaThlH HACUXATTall, Ia-
MaJlaH ThIC MaTepPHAIIBIK UTLTIKTepAl TYTHIHYIAH
alHBITYHI THIC;

— JKepriliKkTi KopIIaraH opTa MeH OuoaiimMak
xKaipiHAa OiiM Oepy XoHe aFapTyIIBUIBIK Iapaa-
PBI apKBUTBI XalBIKTBIH Xabapmap OONybIH apTTHI-
pYyBHlI THIC.

Ocsl Genrinep apKbpUIBl 3KO-KAJIaHBIH TYPAaKThI
Kajla MEH aKbUIJbl KaJlaJlaH albIpMalllbUIbIFbIH, Kal
KaJia HeHl 0achIMJIBIKKA aJIlFaHbIH OaiiKayra 0oalibl
(Jong M., 2015:32-34).

Anatina, keiOip rampIMpap OacTamkeima 13ri
HUETTET] 3KO-KaJlajJapAblH Ka3ipri TaHa naina MeH
Ta0BIC OKEJIeTIH HAPBIKKA aifHAIBINT Oapa KaTKaHbIH
alThIN, alaHAAyIIbUIBIK TaHBITBIT OTHIP. SIFHU
JKOXKYHEHI KOpFay »MKOHE JKachLl KalUTaJIW3MHIH

13



(<9KO-KaJIa>) TY’KbIPbIMJIAMACBIHBIH 1aMy TapuXbl MCH COHYbI TCHACHIIUAIAPD

(opmachiHa aliHAITyABIH OpHBIHA TMaija MEH 3KO-
HOMUKAJIBIK 6CiMIre KeImin 0apa >KaTKaHbIH aliTaIbl.
Mpicanbl, Keibip 2Ko-Kajamap KYHIbl OaTmakThl
cijeMre KopuiaraH TaOWFU SKO-XKYHENepHiH ece-
OiHeH campiHanbsl. Hemece >KeprimikTi KaybIMHBIH
QJICYMETTIK TEHJIrIH eJieMel, KaJlaHbIH OpTaJibl-
FBIH ayKaTThl afaMJIap[blH TYPYbIHA apHaN jKacaii-
mel (Lee Liu, 2018:905). Ocwiran opait kejeci
FBUIBIMU-3epTTey KyMbIChiHAa [lIbiFpic  A3us-
HBIH, aTam anuTkanaa, JKanonus meH Keitail Xanbik
PecrryOnukachIHBIH SKO-KaJlalapbIHBIH KaHIIABIK-
ThI 3K0-KaJIa TY)KbIPhIMIaMaChIHA JIAWBIK ©3TePreHIH
KapacThIPaThIH OOIaMBI3.

KOprTbIH[lI)I JK9HE TYKbIpbIMIaMa

By fbulbIMM Makajia 3KO-Kajla TYIKbIphIMIa-
MacChIHBIH IIBIFY TETi, <«9KO-KaJay TEePMHUHIHIH
KOJIZIaHbIIa O0acTaraH Ke3CHIHCH COHFBI 3aMaHayu
TEHACHUMAIAPABl KAMThIFAH SBOJIOLUSIIBIK JaMy
JKOJIBIH 3EPTTEYTe apHAJIJIbI.

Tapuxu-canbICTHIpMabl dJiC, CTATUCTHKAIBIK
MoJIIMETTEpre Tajjiay, FeIIBIMU MaKajlanapra 1oy
O/iCi apKBUIBI aJifa KOWFaH FBUIBIMH JKYMBICTBIH
MakcaTblHA KOJI JKETKi3iJiN, MiHAeTTepi OpBIHIA-
JIBITI, 9KO-KaJia TYXKbIPhIMIAMAaChIHBIH MOHI alllbLiI-
1. HoTiokecinge anmeme Kypil KaTKaH TYPaKThI

JlaMy¥a Ty YpIicCi, COHBIH iIIiH/Ie dKO-KaJla TY)KbI-
PBIMIaMaChIHBIH KaHIIAIBIKTHI TAPaJIbIIl KaTKaHbIH
Kepe anambl3. Anaiia TYXKBIPHIMIAMAaHBIH JJIeM
MOWBIHJIAFaH HAKThl Ja Oip aHBIKTaMachl MEH
KaHIIAJIBIKTBl JIYPBIC KYPTi3Ulill JKaTKaHBIH ©J1-
mieyre apHajdfaH WHAMKATOPJIAPIbIH OOJMaFraHbI
appikTanapl. CoraH opail Kasipri TaHma JKO-
KaJlaJap/blH HaKThl CaHbl OEJTici3 OONYBIHBIH a2
Oipuenie cebenrepi Oepinren. OcwLtaiima Scopus
0a3achIHIAFbl  aKAJEMUSIIBIK  3EpTTEYNepie I
TYCIHICTICYIITIK, ©3r¢ «TYPaKThl Kajiay, «aKblLJIJIbI
Kallay CeKUINI TEePMHHJEPMEH IIaTacThIPybl JAa
OOJIBITT JKaTaTBIHBI TYCiHIKTI Ooimbl. Con cebenTi
OKBIPMaHFa albIPMAIIbUIBIFEl TYCIHIKTI 00Ny YIIiH
9KO-KaJaHbIH OH OENrici MEH >KOFapbhlia aTaliFaH
VFBIMIIapFa KpIcKamia TyciHikreme Oepinmmi. CoraH
Koca CaitmMoH [[’KOCCTBIH aHBIKTaFaH 3KO-Kajaixap-
JIBIH THIITEPI, CHIIAThI, JaMy Ke3eHuepi, 79 Kanara
KaTBICTBI MarIymMar Oepisizi. byi 3epTTey sKyMbICHIH-
Jla Kbl 3KO-Kajia TY)KBIPbIMIAMAachlHA, OHBIH
JIYHHUE Ky31 OOMBIHINA KAHINATBIKTHI TapaifaHbIHA
KaTBICTBI MOy PETIH/C YCHIHBUIFAHIbIKTaH, 0oja-
makta [IsiFpic A3us ennuepi, COHbIH ilIHJE Kaja-
JIapbl MEH MPOBHHIMSIIAPHI XKATTAl IKOFa alHAIIBII
Oapa xarkan Keitait Xaneik PecmyOnmukackl MeH
JKanoHusimarel HKO-Kajdalap/sl KapacThIpaThiH 00-
JIaMBI3.
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GEOINFORMATION SYSTEMS IN THE DEVELOPMENT OF INTERACTIVE
SCIENTIFIC HISTORICAL MAP “THE PEOPLE OF KAZAKHSTAN"”

The article is devoted to the development of the scientific historical interactive map “The People of
Kazakhstan”, using geoinformation and WEB technologies. The main objective of the interactive map is,
through the creation of historical and graphic maps and the accompanying scientific and reference mate-
rial, to reveal and highlight the consolidating role of the Kazakh nation, aimed to establishing social har-
mony, establishing interethnic peace, developing national unity and strengthening tolerance on ancient
Kazakh land. The important place on the Map is occupied by the Kazakhstan model of social harmony
and national unity, reflecting the processes of modernization of the public consciousness of Kazakhstan
people, the spiritual renewal of the Nation. The article describes the performed research work on the
development and implementation of the scientific historical interactive map “People of Kazakhstan” in
the form of an extensive information resource that provides for the systematization and collection of in-
formation on the historical periods of Kazakhstan’s development into a single geodatabase. Description
of the technical aspects of the Map implementation, development and vision of the concept, structure of
the project are provided, and information on the main components of the interactive map system is pro-
vided. The interactive historical map “The People of Kazakhstan” is intended to demonstrate the general
context of the formation events of the people of Kazakhstan, the tendencies of its formation in time and
space, the process of uniting the ethnic groups of Kazakhstan into one People.

Key words: historical period, interactive map, vector data, cartographic base, geoinformation systems.
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«Ka3akcTaH XaAKbl» MHTEPaKTUBTI FbIAbIMM TaPUXM KapTacCblH
)KacayAafbl reoaknaparTbik, XXyHeaep

Makana «KaszakcraH XaAKkbl» MHTEPAKTUBTI FbIAbIMU TAPUXM KApTacblH, reoaknaparTbik >xeHe WEB
TEXHOAOTMSAAAPADI MAiAAAAHA OTbIPbIN KYPACTbIPYFa apHaAFaH. MIHTepakTUBTI KapTaHbIH HEri3ri MiHAETI
TapUXM-TPaPUKTIK KapTaAapAbl KYpPacTblpy >KOHE COHbIMEH KOCa >KYPETiH FbIAbIMM-aHbIKTaMaAbIK,
MaTepmraA apKblAbl EXKEATT Ka3ak, >KEPIHAE KOFaMABIK, bIHTbIMAKTACTbIK, MeH 3THOCAPaAbIK, 6eABITIIAIKTi
OpHATy, XaAbIKTapAblH OIpPAIriH AAaMbITY MEH TOAEPaAHTTbIAbIFbIH HbIFaMTyFa OarblTTaAFaH, Kasak,
YATbIHbIH, HbIFAMTYLLIbl POAIH alwbin KepceTy. KapTaparbl MaHbI3Abl OPbIHAbI, Ka3aKCTAHAbIKTAPAbIH
KOFAMAbIK, CaHaCblH, YATTbIH pyXaHW >KaHFbIPYblH MOAEPHM3aALMsIAQY MPOLECTEPIH KepceTeTiH
KOFaMAbIK, bIHTbIMAKTACTbIK, MeH >KAAMbIYATTbIK, GIPAIKTIH Ka3akCTaHAbIK, MOAEAI araAbl. Makaraaa
KasakcTaH AamyblHbIH Tapuxmu keseHAep OoMbiHIa GipbiHFai reorpadmsAbik, MoAiMeTTep 6asacbiHAA
JKMHaKTay >KoHe XXYMeAeYAi KaMTaMachl3 eTeTiH KEHEMTIAreH aKknapaTTblk pecypc TypiHAeri «<KasakcTaH
XaAKbl» MHTEPAKTUBTI FbIAbIMM TapuXW KapTacblH KypacTblpy >X8He >Ky3ere acblpy OapbiCbiHAA
>KYPri3iAreH FblAbIMM-3epTTey XKYMbICTapbiHa cunatTama bepireai. KapTaHbl aasipaayAblH, TEXHUKAABIK,
acrekTepi, »kacay >XoHe AaMbITy KOHLENUMSICbI, >KOOaHbIH KYPbIAbIMbI MEH MHTEPaKTMBTI KapTaAap
>KYMECiHIH Heri3ri AepekTepiHiH cunatTamachl 6epineai. «KasakcTaH XaAKbl» MHTEPAKTUBTI FbIAbIMM
Tapuxm kapTackl KasakcTaH XaAKbIHbIH KAAbINTACYy OKMFAAAPbIHbIH, XKaAMbl MAa3MYHbIH, OHbIH YaKbIT NeH
KEeHICTIKTeri KaAblnTacy TeHAEHUMSIAAPbIH, Ka3akcTaHHbIH 3THUKAABIK, TOMTapbIH 6ip XaAblkKa 6ipikTipy
MpoueciH kepceTyre GarbITTaAFaH.

Ty¥iiH ce3aep: Tapmxm Ke3EHAEPI, MHTEPaKTMBTI KapTa, BEKTOPAbIK, MOAIMETTEpP, KapTorpadmsAbIK,
Heri3, reoaknapaTTbIK >XyheAep.
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leouHdopMaLMOHHbIE CUCTEMBI B pa3paboTke MHTEPAKTMBHOM
Hay4yHOM ncTtopuyeckon kaptbl «<Hapoa Kasaxcrana»

CraTbsl NOCBSLLEHa pa3paboTKe HayYHOM MCTOPUYECKON MHTEPaKTUBHOM KapThbl <Hapoa KasaxcraHa»
C rnpuMeHeHnem reouHgopmMaumoHHbix 1 WEB-TexHoAornit. OCHOBHOWM 3apayert MHTepPaKTMBHOM
KapTbl SIBASIETCS MOCPEACTBOM CO3AQHHbBIX MCTOPUKO-Tpagpuueckmx KapT M COMPOBOXKAQIOLWEro MX
Hay4HO-CMPaBOYHOr0 MaTepuasa pPackpbiTb U OCBETUTb KOHCOAMAMPYIOLLYIO POAb Ka3axCKOW Halumu,
HarnpaBAEHHYIO Ha YCTaHOBAEHME OOLLECTBEHHOrO COrAACUS$l, YCTAHOBAEHME MEXITHUUECKOrOo MMPa,
pasBMTHE HAPOAHOIO EAMHCTBA M YKPENAeHMe TOAEPAaHTHOCTM Ha APeBHeln Ka3axckon 3emae. BaxxHoe
mMecTto Ha KapTte 3aHumaet KasaxcraHckasi MOAEAb OOLLIECTBEHHOMO COrAacHs M O6LLEHALLMOHAALHOTO
€AMHCTBA, OTpaXkaloLLast NPOLLECChl MOAEPHM3ALMM OBLLECTBEHHOIO CO3HAHUS Ka3axCTaHLEB, AYXOBHOIO
06HOBAeHMs Haumn. B cTaTbe AaeTcs onmcaHue BbIMOAHEHHbIX HAay4YHO-UCCAEAOBATEABCKMX PaboT Mo
pa3paboTKe 1 peaamsaLMn HayYHOM MCTOPUYECKOW MHTepPaKTUBHOM KapTbl <Hapoa KasaxcraHa» B BUae
06LLMPHOrO MHHOPMALIMOHHOTO pecypca, 06ecrneumBaloLLEero cMcTemMaTmnsanmnio n cbop B eAnHyto 6asy
reoAaHHbIX MHbopMaLmm Mo MCTopnyeckmm nepruosam passutms KasaxcraHa. [NprBoanTca onncaHue
TEXHMYECKMX acneKToB peaAnsaumm KapTbl, paspaboTka 1 BUAEHUE KOHLIEMNLMU, CTPYKTYPbI MPOeKTa 1
NMPUBOASITCS CBEAEHMSI 06 OCHOBHbIX KOMMOHEHTaX CUCTEMbl MHTEPAKTUBHOW KapTbl. MHTepakTMBHas
uctopmyeckas kapta «Hapoa KasaxcraHa» npusBaHa AEMOHCTPMPOBaTb OOLLMIA KOHTEKCT COObITUIA
chopmmpoBaHms Hapoaa KasaxcTaHa, TeHAeHUMM ero (hopMMpPOBaHMS BO BPEMEHM W B MPOCTPAHCTBE,
npouecc eAnHeHust 3THocoB KasaxctaHa B oAMH Hapoa.,.

KAroueBble cAoBa: MCTOPUYECKUIA MEPUOA, MHTEPAKTMBHAS KapTa, BEKTOPHbIE AaHHble, KapTorpa-
¢nyeckast 0CHOBa, reonH(OPMaLMOHHbIE CUCTEMDI.

Introduction

The project was implemented on the Order of the
Ministry of Education and Science of the Republic
of Kazakhstan by the following scientific-research
institutes: “Ch. Valikhanov Institute of History and
Ethnology” RSBSE, “Institute of Geography” LLP
and “Institute of Information and Computational
Technologies” RSE on the REU.

Kazakhstan is a country, where representatives
of more than 100 ethnicities live peacefully.
According to the latest National Population Census,
129 ethnic groups live in Kazakhstan. The reasons
for such a diversity of nationalities are associated
with the history of the movement of peoples and
the military gains in Central Asia. In earlier times,
the Great Silk Road passed through the territory of
the country. As a result, before the founding of the
Soviet Union, Kazakhstan became home to a huge
number of peoples: Kazakhs, Uzbeks, Turkmens,
Kirghizes, Persians, Chinese, Uighurs, Tunguses,
Russians, Ukrainians, Tatars and many others. Also
after the end of the Second World War, some peoples
were deported to Kazakhstan and representatives of
other nationalities - Koreans, Germans, Chechens,
Ingushes, Poles, Crimean Tatars, Turks, Greeks,
many of whom were victims of deportations, began
to live here.

The importance of the formation of historical
consciousness, the preservation of historical
memory in modern conditions is very great. First of
all, it ensures people’s awareness of the fact that they
constitute a single nation, united by a commonness
of historical destiny, traditions, culture, language
and psychological traits. At various stages of their
development, the tribes, peoples, nations strove to
preserve the memory of their past in various forms:
from oral traditions and heroic epics, when there
was no written language, to all kinds of written
storytelling, imaginative writings, scientific papers,
monuments of fine art. This contributed to the self-
affirmation of this community of people as a nation.
Therefore, the study of history and the formation of
historical consciousness gain practical importance
in modern conditions.

The interactive historical map “The People
of Kazakhstan” is aimed at demonstrating the
general context of the events of the formation of
the Kazakhstan’s people, the trends of its formation
in time and space, the process of unification of the
ethnic groups of Kazakhstan into single People.
The creation of the Map contributes to solving the
tasks of the formation of the national historical
consciousness of young people, the need to help them
preserve national traditions, the sense of belonging
to their people, the sense of citizenship, personal
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responsibility for its security and the integrity of the
homeland, pride in its history.

In order to ensure the convenience of use,
the interactive historical map “The People of
Kazakhstan” is compiled in 3 languages (Kazakh,
Russian, English) and is presented in the form of
a stylized dynamic Web-resource and is available
on the official site of the People’s Assembly of
Kazakhstan http://assembly.kz/ru for anyone who
wants to study the history ofthe people of Kazakhstan
anywhere in the world and at any convenient time.
(http://assembly.kz/ru).

Materials and Methods of research

It is most conveniently to trace historical
changes in the distribution and movement of the
population due to political, economic, socio-
demographic and other factors through cartographic
visualization of the situation. Creation of the “The
People of Kazakhstan” series of maps by means of
a cartogram using administrative formations of this
or that period as units of mapping, carrying out the
geo-information analysis (visual), obtaining results
in the form of thematic maps of interrelationships
were carried out using the fully-functioning ArcGIS
10.3 geoinformation system.

Geoinformation technologies (GIS) have great
possibilities of reflection, analysis and modeling
of spatial objects and phenomena in comparison
with traditional methods. GIS makes it possible to
develop and implement cartographic and thematic
databases of different hierarchical level and
territorial coverage. Application of them allowed
propelling the solution of spatial problems to new
heights. The essence of geographic information
systems is that they make it possible to collect data,
create databases, enter them into computer systems,
store, process and convert, and then issue them for
users on their requests, often in cartographic form or
in the form of tables, graphs, texts. (Evangelidis K.
etal. 2018)

All cartographic information of “The People of
Kazakhstan™ interactive historical map is developed
and presented in the form of thematic vector layers
with a database, reflecting the ethnic foundations of
the Kazakh people from the VII century B.C. to the
beginning of the XIII century A.D., the settlement of
tribes within the Kazakh steppe, ethno-demographic
indicators of the population, as well as the modern
period of the human population of Kazakhstan.

Conceptual foundations for the creation of “The
People of Kazakhstan™ interactive map, as well
as other cartographic works, are determined and
provided by:
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—the system of visual and expressive cartographic
works integrated by a general objective, the unity of
methodology and consistency of results;

— the concept focused on cartographic support
of state, regional and industry-based programs for
socio-economic development and protection of the
natural environment;

— common methodological
creating cartographic products;

— the principles and methods of qualimetry
through the integration of time, territorial, inter-
component indicators;

— the system of targeted indicators of atlas
mapping, displayed in maps: the inventory-
assessment, forecast, advisory, control ones, with
current databases (A.R. Medeu 2014: 45).

In general, the creation of “The People of
Kazakhstan” interactive map is based on modern
trends in science - interdisciplinary complexity,
systemacity, the application of geoinformation
technologies, traditional, remote and innovative
methods. The works were performed using the
results of previous studies, proven author’s methods
of assessment, forecasting, mapping and planning.
Methods of mathematical modeling are widely
applied. (A.M. Berlyant 2014, V.P. Raklov 2014,
LK. Lurie 2016)

approaches to

Results and discussion

According to the developed concept, “The
People of Kazakhstan™ interactive map is presented
in the form of horizontal and vertical sections,
displaying historical and geographical data. The
horizontal section shows a chronology of events
- historical periods of formation, demographic
growth, migration and resettlement of ethnic groups
in the territory of Kazakhstan. The vertical section
describes historical events and the development
of ethnic groups in certain historical periods. As a
result, the following is displayed: the state-forming
mission of the Kazakh nation in the process of
consolidation of all ethnic groups on the Kazakh
land; resettlement of ethnicities of Kazakhstan over
the regions and districts of Kazakhstan (taking into
account the changes in administrative-territorial
division within the country (if necessary) and state
borders, starting from ancient times and till the
present. A detailed section demonstrates ethno-
demographic, cultural-ethical characteristics of
each ethnic group, in particular, the dynamics of
numbers, specific density, resettlement, ethnic
history, economics, ethnographic characteristics,
during the entire period of historical development in
the territory of Kazakhstan.
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The process of creating the interactive historical
Map has passed through a series of important
stages. The comprehensive inventory-assessment
stage for the collection and systematization of data
on the history of the population of Kazakhstan can
be considered as the first stage. Coordination of
the works on the issues of thematic cartography
was implemented by the historians of the “Ch.
Valikhanov Institute of History and Ethnology”
Republican State Budget-Supported Enterprise.

Modern domestic historiography conditionally
singles out five, sometimes six, major periods
in the history of Kazakhstan. These are the most
ancient, ancient, medieval periods, early modern
and contemporary times. In contemporary times,
the history of Kazakhstan in the Soviet period
and the history in the period of independence are
distinguished. It made it possible to identify 5
thematic units in “The People of Kazakhstan”
interactive historical map (1 — History of the Great
Steppe; 2 — On the path to independence: from the
history of the formation of the people of Kazakhstan;
3 — Memory for the sake of the future; 4 — the
Kazakhstan’s model of social harmony and national
unity “Kazakhstan is the Nation of the One Future”
by N. Nazarbayev; 5 — Thanksgiving Day). These
units are considered as separate information pages
in the framework of the Interactive Map, while an
interactive historical map provides interaction of
users with historical and geographical material
based on the name and task setting of the map.

In the most ancient period, Kazakhstan has
passed a stage from the emergence of the first man
and to the formation of human societies, and this
period corresponds chronologically to the Stone and
Bronze Ages.

The second chronological stage of the most
ancient period of the history of Kazakhstan is the
Bronze Age (II century B.C. - VIII century B.C.).
Its beginning can be attributed to the end of the II
millennium B.C., when the ancient tribes mastered
the production of bronze products.

In the VIII-IV centuries B.C., various Scythian-
Saka tribal associations lived on the territory of
Kazakhstan and adjacent regions, then at the turn
of the Common Era, the first state formations of
Yuezhi, Huns, Usuns and Kangyu appeared here
(O.V. Korenets 2013:5). The disintegration of tribal
associations served as an objective factor for the
appearance in the first centuries of the Turkic tribes,
who were mobile, proficient in horse-drawn archery
as real nomads. The unification of the tribes led to the
formation of a huge empire - the Turkic Kaganate,
which lost its power and split into two states by the

mid-600s. Later, the Arabs and the Chinese perform
expansion into this territory. The Talas battle (in 751)
between the Karluks, the Byurgeshes, the Arabs and
the Chinese stopped the intentions to spread Chinese
influence to Central Asia for many centuries. The
Mongolian period of governing is characterized
by a tectonic change in the world order on a vast
territory. The collapse of this empire contributed to
the formation of the Kazakh Khanate in the middle
of the XV century under the leadership of Zhanibek
and Kerey. Despite the invasions of Kalmyk Oirats,
the Kazakh Khanate managed to be preserved as an
independent state formation until the entry of the
Kazakh zhuzes (Junior (the Kishi) - 1731, Middle
(the Orta) - 1735 and Senior (the Uly) - 1848) into
the Russian Empire. The loss of independence and
the change of state borders in the colonial period in
the conditions of the USSR were accompanied by
loss of land, economic and political independence.
Kazakhstan was part of the Soviet Union as a quasi-
sovereign state (M.K. Abuseitova 2010:120).

The XX century, which wasrich in various events,
made a dramatic difference in the life of the Kazakh
steppe. The first two decades of the century were
marked by major revolutionary events that radically
changed the political structure of Kazakhstan and
the entire Russian Empire, which was replaced
by Soviet Russia. The first two decades (1917-
1937) of the Soviet regime were accompanied by
major social experiments of Communists - military
communism, a new economic policy, the forceful
collectivization of agriculture, industrialization,
mass political repressions. In the 1920s, Kazakhstan
experienced a period of administrative and territorial
transformations, when it gained modern borders as
a result of the national-state boundary settlement.
Pervasive forced collectivization of agriculture
caused a great famine in the Kazakh steppe, which
resulted in the loss of half of the Kazakh population.
During the Second World War of 1941-1945,
Kazakhstan has become an important armory of
the front. In 1954, there was mass development of
virgin and fallow lands in the country, which had its
positive and negative consequences. The aggravation
of crisis phenomena in the economy of Kazakhstan
and the whole country from the 1960s to the early
1980s eventually led to the collapse of the Soviet
Union and the formation of new independent states.

First of all, with the gaining of independence
(December 1991), Kazakhstan finally adjusted
and legally formalized its borders along the entire
perimeter with neighboring countries. It has all the
attributes and symbols of statehood and is recognized
by the international community. The independence
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of the state formation of the Republic of Kazakhstan,
for the first time established on a new international
legal basis, makes it possible today to celebrate the
550th anniversary of the Kazakh statehood.

On December 16, 1991, Kazakhstan adopted the
Constitutional Law “On State Independence of the
Republic of Kazakhstan”, which finally completed
the constitutional formation of our country as an
independent, new state on the world map. Over the
years of independence of the Republic of Kazakhstan
under the leadership of the First President of the
country N.A. Nazarbayev, all the attributes of
real sovereignty were enshrined, and the socially-
oriented democratic state, based on the principles
of sustainable development, is being actively built
(Z.E. Kabul’dinov, M.N., Kalimoldaev, A.R Medeu
2017:35).

Each section of the interactive map is
accompanied by a thematic quote from the President
of the Republic of Kazakhstan, showing the complex
history of the formation of a polyethnic nation of
Kazakhstan for the period from the Kazakh Khanate
to modern Kazakhstan - the period of Independence.

Another important stage of the works was the
transformation of information into a cartographic
vector format in the form of layers of “The People
of Kazakhstan” interactive map. The work was
performed by GIS specialists of the Institute of
Geography LLP. Vector layers with the display of
the thematic historical information by the periods
and the cartographic bases were created in the GDB
(Geographic Database) in the *gdb format, in the
form of classes of spatial objects, in geographic
information systems on the basis of the application
of licensed ESRI software products: ArcGIS 10.2.

Traditional methods for creating and using
digital vector bases include the definition of a
mathematical framework as a necessary element.
The mathematical framework includes the theory
of cartographic projections, their application, scale,
division of sheets, coordinate grids built in a given
geodetic system, as well as nomenclature of maps.
(Tomlinson R. 2003)

WGS 84 (World Geodetic System of 1984)
is used in international practice as a standard for
the calculation of locations, distances and other
parameters. In addition, it is also necessary to
represent the displayed on the map territories
with known coordinates in any projection. This is
important, since knowledge about the position of
the compiled maps in space is a prerequisite for
dealing with cartographic information in the GIS.
Mathematical formulas are used to bring spherical
geographical coordinates to two plane coordinates,
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and the transformation process is defined as
a cartographic projection (L.M. Bugayevskiy
1998:111).

In order to choose the most suitable projection, in
our case, such aspect as preservation of equidistance
in the mapping of the vast area of the earth’s surface
that the Republic of Kazakhstan occupies was taken
into account. Therefore, we chose an equidistant
conic projection with the definition of the central
meridian and standard parallels as the projection
for creating a digital topographic basis and all
topographic layers.

A single spatial reference of all layers of maps
is an important condition for the rules of topology,
which is especially relevant when creating an
electronic version of maps. For this purpose, all
classes of spatial objects were grouped into object
datasets. The sets were traditionally organized
according to subjects: hydrography, administrative-
territorial units, etc.

Digitization of the cartographic base represented
by administrative-territorial division, settlements
and hydrographic network was carried out on the
basis of paper topographic maps at the scale of 1:1
000 000, which were compiled in 1984, as well as
the latest digital satellite imagery. All objects of the
digital cartographic base were represented in the
form of classes of spatial objects (point, linear and
area) - a digital representation of the reality object
(digital terrain model) containing its location, a set
of properties, characteristics and attributes.

The “Administrative-Territorial Division” class
of' spatial objects (vector layers) contains information
on the general border of Kazakhstan, the boundaries
of administrative areas in the form of polygonal
and linear layers. The attribute table of these layers
contains data with the name of regions and the
Classifier of Administrative-Territorial Objects
(CATO). The territorial-administrative borders
visualize both the current situation with the latest
changes and the inclusion of new administrative
districts, as well as each historical period of the
country’s development, when the internal structure
and configuration of administrative units were
changing (Figure 1). In addition, changes in the state
borders of Kazakhstan with neighboring countries
were taken into account.

The “Settlements” class of spatial objects of
the object dataset on modern population centers of
Kazakhstan was created with the use of CATO of
the settlements of Kazakhstan, the reference copy
of which is maintained by the Agency for Statistics
of the Republic of Kazakhstan. The entire set of
objects of the administrative-territorial division
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of the Republic of Kazakhstan is divided in it into
groups that are located at levels according to their
administrative subordination. Each level includes
objects directly subordinate to the objects of the

previous level. The modern state of administrative-
territorial objects, including population centers, is
distributed among five levels, which are presented
in Table 1.

Figure 1 — Fragment of mapping layers of the state and administrative borders in ArcGIS

Table 1 — Levels of administrative-territorial objects and population centers

Level CATO

PC

Regions

| LS . .
Cities of national significance

Districts in the city of national significance
I Districts
Cities of regional subordinance

Cities of national significance

Districts in the city of regional subordinance
Cities of district subordinance

Districts in the city of national significance®)
Cities of regional subordinance

1 Townships
Counties (aul/rural)
- Districts in the city of regional subordinance*)
Cities of district subordinance
v .
Townships
Auls/villages with a population size of 50 or more people
v - Peasant and other settlements with a population of less than

50 people

*) It is considered as PC conditionally, as it is an integral

part of the city
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With the application of the classification
developed by the Agency for Statistics of the
Republic of Kazakhstan, vector layers having a
spatially and administratively precise reference
were created for all population centers of
Kazakhstan.

In order to create the digital cartographic base
of Kazakhstan, rivers (in linear classes of spatial
objects), lakes (in polygonal classes of spatial

objects) were vectorized. The obtained vector
layers of watercourses and reservoirs contain
attribute tables with names of hydrographic objects.
The contours of the coastal lines of all water bodies
in the territory of Kazakhstan were specified,
updated and classified according to the LANDSAT
satellite imagery. The data from a topographic
base at a scale of 1:1 000 000, LANDSAT space
images were also used for the vectorization of the

Figure 2 — Example of the use of the LANDSAT space images for the creation of the vector layer of rivers

layer of watercourses. Digitization was carried
out at a detailing of 1:50 000 and covered the
entire territory of Kazakhstan. Based on the use
of topographic maps and the latest digital satellite
imagery, a linear layer of watercourses was created
(Figure 2).

The inscriptions of objects are made on the
map based on the attributes of the layer of data on
proper names of objects in the table. The margins
with supplemental characteristics of the object
contain (quantitative or qualitative) information
for this object. The inscriptions for the objects of
the digital base are simplified in comparison with
the traditional ones, since complex, multi-layered
conditional marks essentially inhibit the output of
the map to the screen.
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Vectorization of thematic historical layers of
maps was carried out on the basis of the performed
systematization and classification of historical
materials in accordance with the requirements of
digital cartography.

For the first time in ethno-cartographic practice,
the ethnic history of the peoples of Kazakhstan was
grouped in the legend of the electronic historical
map according to the chronological principle. The
interactive map is represented by the following main
elements: stylistically compiled map of Kazakhstan
with the indication of the modern borders of our
country. Each historical period is supplemented
by an information unit displaying text and graphic
data corresponding to the selected historical period.
Elements of the detailed section are displayed



K. Yegemberdievaet al.

in the pop-up data window when clicking on the
corresponding object of the map.

Along with this, the development of a computer
model for storing and presenting historical and
GIS data was carried out by the specialists of
the “Institute of Information and Computational
Technologies” RSE on the REU. The model
of representing historical data is a document-
oriented object in the JSON format stored in the
MongoDB non-relational database (https://www.
mongodb.com). MongoDB is a document-oriented
opensource database management system that
does not require a description of the scheme of
tables, and which is classified as NoSQ DBMS.
This system applies JSON-like documents and a
database schema. Each record of historical data
in this system is bound to the corresponding layer

of the geoinformation system. Geoinformation
data are managed in raster and vector format by
the Quantum GIS (QGIS) server of GIS data.
QGIS is a popular opensource GIS that has a wide
range of capabilities (https://www.qgis.org/). The
application of QGIS was aimed at making the use
of geoinformation systems easy and understandable
for the user. The interface of Quantum GIS is much
more understandable for an inexperienced user
than the interface of, for instance, GRASS (on
which QGIS is largely based), and in some aspects
even exceeds the widespread GIS. The interface of
Quantum GIS was created using the Qt toolkit. This
system made it possible to process electronic maps
compiled with the use of the ArcGIS platform. The
example of the QGIS system interface is shown in
Figure 3.

Figure 3 — Main window of the QGIS platform

The interface of the interactive map is
represented by the following main elements:

— A stylistically compiled map of Kazakhstan
and neighboring countries.

— Maps navigation tools;

— Information unit, which is the main element
of the display of text and graphic information,

displaying data corresponding to the selected time
period;

— Animated context data displayed over the
map, visually displaying the changes in the selected
time period; Individual map montages are presented
in Figures 4-8.
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Figure 4 — Ethnic foundations of the Kazakh people (the III century B.C. — the V century A.D.)

Figure 5 — Kazakhstan in the XVIII century
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Figure 6 — Kazakh steppe and Turkestan in the XIX century

Figure 7 — Formation of the ethnic composition of Kazakhstan in 1954-1959.
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Figure 8 — Road map of the world and historical memory

The technical conditions (for example, the
standard dimensions of graphic symbols), aesthetic
moments (for example, visual balance of the entire
composition) and especially the fundamental
requirements aiming at correctly displaying the
intent of the map, ensuring its ideological value and
convenience in using it, were taken into account in
the development of the maps.

Conclusion

“The People of Kazakhstan” scientific interactive
historical map will become a kind of breakthrough
in the field of dissemination of historical information
also in the modern educational process, since
the application of innovative computer and GIS
technologies will make it possible to improve the

perception of the user of scientific products. The map
is available in the form of a Web-based application,
which will allow ensuring rapid and large-scale
delivery of information to a wide range of Internet
users. The cartographic interface will provide standard
capabilities for working with maps: obtaining
information on the object, visualizing thematic maps.
According to its informative value, the electronic
map can replace a huge paper information material of
a school and university textbook.

Potential users of “The People of Kazakhstan”
interactive scientific historical map are state bodies,
scientific-research, educational and cultural-
educational organizations, national-cultural
associations, business sphere, domestic and foreign
scientists, ordinary citizens and the People of
Kazakhstan as a whole.
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ASSESSMENT OF THE CALCULATED MAXIMUM SPRING FLOOD OF THE
MAIN RIVERS OF CENTRAL KAZAKHSTAN

In this work, the maximum spring flood flow was calculated, statistical parameters of flow were
estimated and independent runoff rates were determined. The statistical parameters of the spring flow
depth and maximum water flow were determined for different characteristic periods. The methods of
integrated and different integrated curves have been used to identify the features of the multi-year runoff
in different basins. For the water basins under study the norms and coefficient of variation of the spring
flow depth and maximum water discharge were calculated in 2 variants: based on actual observation
data; for the last forty-five-year period (1970-2015); and for the conditionally-natural period (from the
beginning of the representative period up to 1970), respectively on gauging stations: Selety river - Iso-
bilnoye village, Yesil river - Turgenevka village, Moyildy river - Nikolaevka village, Zhabai river - Atbasar
village, Zhabai river - Balkashino village, Selety river - Prirechnoye village, Yesil river - Astana city, Yesil
river - Petropavlovsk city. The analysis of the agreement of empirical and analytical distribution functions
has shown that the distribution of spring flow characteristics of most rivers corresponds to the Kritsky -
Menkel frequency curve. The analysis of the mutual arrangement of the empirical frequency curve and
the theoretical as well as the integral curves showed that the curve deviates least from the empirical
points of the curve corresponding to the ratio C/C =2. This curve was taken as a rated value.

Key words: water flow, integral curve, empirical curve, maximum flow, theoretical frequency curve.
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OpranabiK, Ka3akcTaHHbIH, Heri3ri @3eHAepiHiH, KOKTeMIi Cy TaCyAbIH, €CeNnTeAreH eH, XXorapfbl
aFbIHABICbIH GaFaray

ByA >KyMbICTa KOKTEMIi Cy TaCYAblH €H >KOFapFbl aFblHAbI OTIMIHIH ecebi aHbIKTaAbIM, aFbIHAbIHbIH,
CTATUCTMKAABIK, MApaMETPAEPI ECEMNTEAAT >K8HE aFbIHAbIHBIH, KaMTaMachbI3AbIK, LlaMaAapbl alKbIHAAAADI.
KekTemri arblHAbI KabaTblHbIH >KOHE €H >KOFapfFbl Cy OTIMiHIH CTaTMCTMKAAbIK MapameTpAepi op
TYPAI Ke3eHAepre Camkec aHblKTaAAbl. Op TYPAI aAanTapAaFbl aFbIHAbIHbIH, KOMXKbIAABIK, >KYPICIHIH,
epeKLIEAITiH aHbIKTay MaKCaTbIHAQ, XXUbIHTbIK, MHTErpaA »K8He ambIPbIMABIAbIK MHTErPaA KMCbIKTapbl
BAiICTepPi KOAAAHBIAABI (MeToaMYeckme pekomeHAaumn, 1986). 3epTTeAin oTbipFaH Cy LapyallblAbIK,
aAanTap YiUiH KOIKbIAABIK OpTalla, KOKTEMri aFblHAbl KabaTblHbIH, ayblTKy KO3(MMUUMEHTI MeH eH
>KOFapFbl Cy OTIMIHIH MOHAEPI 2 TYPAI HyCKaaa ecenTeAAi: 6akbiray AepekTepiHiH, akTiAl MOHAEPI,
SIFHM COHFbl KbIpblK 6eC XbIAAbIK, Ke3eH, 6ombiHWwa (1970-2015 >K.); >koHe LWapTTbl-TabuFn KeseH
(penpe3eHTaTUBTI Ke3eHHiH 6acTaAybiHaH 1970 xbiAFa AeniH), conkeciHwe CeaeTi e3eHi — M306MAbHOE
ayblAbl, ECin e3eHi — TypreH ayblAbl, MoibiAAbl ©3eHi — HrkoAaeBka aybiAbl, Kaban e3eHi — AtbGacap
aybiAbl, XXaban e3eHi — baakawmHo aybiabl, CeaeTi e3eHi — [pupeuHoe aybiabl, ECia e3eHi — AcTaHa
KaAacbl >koHe Ecia e3eHi — [eTponaBAOBCK KaAacbl OekeTTepi 6oMbIHIWA. YAECTIPIMHIH 3MMMPUKAAIK,
JKOHE aHAAMTUMKAAbIK, (PYHKUMSAAPbl KEAICIMIH TaAKblAQy KOrNTereH e3eHAEPAIH KOKTEeMri aFbIHABICHI
cMnaTTaManapblHbiH, YAeCTIpiMi Kpuuknini-MeHKeAbAH, KaMTamacbi3AbIK, KMCbIFbIHA COMKEC eKeHAIrH
KOPCETTi. DMMUPUKaAbIK, >kaHe TeopusaablK, (Cs/Cv=1 xoHe Cs/Cv=2) KaMTamacbI3AbIK, KMCbIKTapbl
@3apa OpHAAACYbIHbIH, TaAKbIAQHYbI, SMMUPUKAABIK, KAMTaMacbI3AbIK, KMCbIFbIHAH eH a3 aAlakTaraH Cs/
Cv=2 KaTblHACblHa COKEC KEAETiIH TEOPUSIABIK KaMTaMacbI3AbIK, KMCbIFbl eKeHiH ankbIHAQAbI. ATaAFaH
KAMTaMacbI3AbIK, KMCbIFbl CENTiK KaMTaMacCbI3AbIK, KUCbIFbl PETIHAE KOAAQHbBIAADI.

TyiiH ce3aep: Cy ©OTiMi, MHTerpaAAblK KMCbIK, SMMMPUKAAbIK, KMCbIK, €H >KOFapfbl afblHAbI,
TEOPUSIAbIK, KaMTaMacCbI3AbIK, KMUCbIFbI.
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OueHKa pacyeTHOr0 MakKCMMAAbHOTO CTOKa BECEHHEr0 NMOAOBOAbSI OCHOBHbIX
pek LleHTpaabHoro KasaxcraHa

B aaHHOM paboTe ObiA MPOM3BEAEH PAaCUET MAKCMMAAbHbBIX PACXOAOB BOAbI BECEHHEIO NMOAOBOAbS,
BbIUMCAEHbI CTATUCTMUYECKME MapaMeTpbl CTOKA U OMpeAeAeHbl obGecrnevyeHHble BEAMUMHbI CTOKA.
Cratuctmnueckme napameTpbl CAOSl BECEHHErO CTOKA M MAaKCMMAAbHbIX PAaCcXOAOB BOAbI OMpeAEAeHbl
32 pas3AUYHble XapakTepHble NepuoAbl. AASI BbISIBAEHWS OCOGEHHOCTEN MHOFOAETHEro X0Aa CTOKa B
pa3AMYHbIX GacceiiHax MCMOAb30BaHbl METOAbBI MHTErPaAbHbIX M PA3HOCTHbIX MHTErPAAbHbBIX KPUBbIX.
AAS MICCAEAYEMBIX BOAOXO3SIMCTBEHHbBIX 6ACCENHOB HOPMbI 1 KO3 MULIMEHT BapuaLmi CAOSi BECEHHETO
CTOKA M MaKCUMAAbHbIX PACXOAOB BOAbI ObIAM PACCUMTaHbI B 2-X BapmaHTax: no pakTMyeckmm AaHHbIM
HaOAIOAEHMI; 3a MOCAEAHWMIA COPOKANATUAETHMIA NeproA (1970-2015 rr.); 1 32 YCAOBHO-€CTECTBEHHbIN
nepuoa (OT HayaAa pernpeseHTaTMBHOro nepuoasa Ao 1970 r.), COOTBETCTBEHHO MO FMAPOMNOCTaM:
p.Ceaetbl — n.M3obuabHoe, p.Ecrab — n.TypreHeBka, p.Moibiaabl — n.Hukoaaeeka, p.>Kabar
— n.At6acap, p.>Kabait — n.baakawmHo, p.Cnaetbl — n.lNpupeuroe, p.Ecvab — r.AcrtaHa, p.Ecuab —
r.[leTponaBAOBCK. AHAAM3 COTAACMS SMMIMPUYECKMX WM AHAAUTMYUECKMX (YHKLUMIA pacnpeAeAeHns
MoKasaA, YTo PaACMpPeAeAeHUE XapakKTEPUCTMK BECEHHEro CTOKa OOAbLUMHCTBA PEeK COOTBETCTBYeT
KpuBoM obecrneuveHHOCTH Kpuukoro — MeHkeAs. AHaAM3 B3aMMHOIO PACMOAOXKEHUS IMMMPUYECKOI
KpMBOM 06ECneyeHHOCTU U TEOPETUYECKOM, a TaK)Ke MHTErpaAbHbIX KPUBbLIX MOKA3aA, YTO MEHbLUe
BCEro OTKAOHSIETCS OT 3MIMUPMUYECKMX TOuYeK KpwBas, cooTBeTcTBytowas otHoweHuio Cs/Cv=2. Jta

KpuBas OblAa NPUMHSATA 32 PaCUYETHYIO.

KAroueBble cAOBa: pacxoA BOAbl, MHTErpaAbHas KpyBas, SMMNMpuyYeckasl KprBasi, MakCUMAaAbHbIIA

CTOK, TeopeTnyeckasd KpmBad 06ecneyeHHoCTH.

Introduction

The study and calculation of river maximum
flow characteristics is a very important national eco-
nomic task. If we consider the hydrological regime
of rivers throughout 3the year (calendar, hydrologi-
cal or hydroeconomic), the maximum flow will be
understood as the highest water flow rate, volume or
flow depth during the multi-hydrological phase - a
high flood or flush flood.

The maximum flow is usually expressed by
the highest (maximum) flow rate, volume or flow
depth per main flood wave or the most high flood in
a given year. The maximum water flow can be the
highest average daily, urgent or instantaneous. On
small rivers there may be significant differences be-
tween these characteristics, but the larger the river,
the smaller the difference (Methodical Guidelines
2014: 28).

The problem of calculating maximum flow is
not only one of the most important, but also the
most difficult task in hydrological calculations. As-
sessment of the parameters of high floods and flush
floods has great scientific and practical meaning.

From a scientific point of view, high floods and
flush flood determine the general features of the run-
off regime of the rivers in a given region. The vol-
ume of their flow represents the main part of the riv-
ers’ flow, and for small rivers in the arid zone it can

represent the entire flow, so information on maxi-
mum flow is necessary when studying many aspects
of the hydrological regime of rivers.

In practical terms, the maximum flow refers to
the category of catastrophic phenomena of nature.
Overflow water account for 40% of the all world’s
natural disasters. Catastrophic overflow water not
only cause great material damage, but are some-
times accompanied by numerous human casualties
(Arystambekova 2017: 14).

Under modern conditions, the water regime of
Kazakhstan’s rivers is undergoing significant chang-
es. Human economic activity and climate changes
make significant adjustments to the flow charac-
teristics and river hydrological regime as a whole.
In particular years, when catastrophic peaks are
formed, there are river floods and flooding of im-
mense territories, overflow water causing huge dam-
age to the economy of the country (Schar 2004: 14).
Therefore, the study and calculation of maximum
flow rates of river are urgent hydrological problems
of Kazakhstan (Cherednichenko 2016: 18).

The information basis for the study of the theme
are materials from the observations of “Kazhydrom-
et” RSE for 1932-2015: Hydrology annuals (HA),
Annual data on land surface water regime and re-
sources (ADS), Main hydrological characteristics
(MHC), Multiyear data on land surface water re-
gime and resources (MDS). Surface water resources
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of the USSR. The names of hydrological stations
and rivers are given as they are given in the cadas-
tre materials of “Kazhydromet” RSE (Surface Water
Resources 1958: 790).

The highest value is usually the maximum flow,
which determines the height of the water level rise,
i.e. the flooded area, the stream velocity, i.e. the ero-
sion capacity of the flow, and in general the water
pressure on structures, especially in the case of over-
flow waters (Methodical Note 1986: 168).

Objects and research methods

Central Kazakhstan has both small and medium,
as well as large rivers. Small rivers have flow only
in spring period and dry up in summer. The Nura,
Sarysu and Yesil rivers (the Yesil River is represent-

ed on the territory of Central Kazakhstan only by its
upstream) are large rivers, while the Sherubainura,
Sokyr, Zhaman-Sarysu and Kara-Kengir rivers are
medium in terms of catchment areas (Surface Wa-
ter Resources 1960: 420). The catchment area of
the Yesil Riveris 177,000 km?, of which about 20%
of the area falls on the territory of Russia, within
which about 30% of the flow is formed. Central
Kazakhstan accounts for about 10% of the water
catchment basin. Main tributary streams on the ter-
ritory of Kazakhstan: right — Kalugoi, Zhabai, Ak-
kanburluk, Imanburlyk; left — Terisakkan. On the
territory of Central Kazakhstan, the right tributary
stream of the Kargaly River flows into the Yesil
River (Figure 1).

Figure 1 — Scheme of location of hydrological posts and meteorological stations in the basin of the Yesil River
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Rivers on the country’s flatlands are mainly
fed by snow with spring high water and belong
to the special Kazakhstan type by water regime.
Therefore, the main factors determining the annual
flow of flatland rivers are the pattern of distribution
of snow cover on the surface of catchments, water
reserves in the snow, the degree of moisture and
the depth of ground freezing by the beginning
of snow melting, the intensity of snow melting.
Water reserves in the snow by the end of winter,
according to the latitudinal zonality, decrease
from 100-80 mm in the north to 40-20 mm in the
south. Summer rains have almost no effect on river
nourishment, since at this time there is a deficit of
air humidity and ground dryness so high that there
is “enough” weather elements only for evaporation
and wetting of the top soil layer (Guidebook 2004:
337). Snow melting in the basin in spring usually
begins at negative air temperatures due to the
inflow of heat from solar radiation. Since the onset
of positive air temperatures, snowmelt has been
intense. In an open area, snow cover melts within
a few days, often 5-7 days. Fluctuations of water
equivalent in snow are significant - up to 4-5 times,
which determines the large fluctuations of flow
during the high water period. The flatland relief
of the territory favours the development of wind
activity and uneven distribution of snow cover
(Wang 2011: 12).

When calculating maximum flow, two problems
usually have to be solved: — ensuring the accident-
free operation of facilities and the safety of adjacent
territories and the population; — not to overestimate
the cost of facilities as a result of taking unnecessarily
high water consumption (Methodical Guidelines
2014: 28).

Thus, it is necessary to scientifically combine
and justify safety requirements and economic
questions, and, ultimately, economic efficiency
of hydro-technical utilities. For this purpose, the
observed maximum water discharge is established
on the basis of an analysis of the hydrological regime
of the river and the probability of their overflow
is calculated, and the maximum water flow of the
required capacity (estimated annual probability
of overflow) is ultimately determined. Estimated
frequency is determined depending on the category
of importance of the hydro-technical utility. In the
presence of hydrological observation data, the task
of calculation of the maximum flow is reduced to
selection of a statistical scheme describing the law
of distribution of the available range of values,
determination of parameters of this distribution and
calculation of flush flood (high water) characteristics

of'a given (calculated) probability of annual overflow
(frequency).

The total surface water resources in the area
under observation are about 2.76 km?, of which the
Yesil River basin is 2.40 km*. Water management
design of the Yesil River is based on a multiyear
series of monthly runoff rates for the period most
covered by observations (from 1930 to 2015).

Concerning the representativeness of series of
data for the basin under observation, the following
can be said. According to the presence of periods
of low water level, the calculated range satisfies the
condition of representativeness, as itincludes adverse
periods of low water level: 1930 - 1940, 1950 -
1953, 1967 - 1969, 1975 - 1978. Of all these periods,
the low water level of 1930-1940 is distinguished,
which in terms of flow deficit (relatively average) is
much higher than the other periods. The range also
includes periods of high water level: 1941-1942,
1946-1949, 1971-1972, but the high water level
years are represented insufficiently and do not fully
compensate the periods of low water level.

Using the collected data on hydrologic
exploration degree of the area under study, a database
on spring high water flow in the rivers of the Yesil
water basin was created (Surface water resources
1960: 420). It contains information on spring high
water flow from 33 gauging stations of the area
under study. In addition, in order to reconstruct the
series and bring them to a representative period, data
on average annual flows at selected gauging stations
were collected. There are 45 water reservoirs in the
territory under observation.

In order to assess the water resources of an
area, it is necessary to have a sufficiently long and
representative series of observations which allow
to reliably assess the calculated characteristics
of annual flow. Due to the lack of such data for
most rivers, the task of restoring the flow values
that have been missed arises using the materials of
similar rivers, i.e. using the hydrological analogy
method.

The long-term process of river flow in a
significant part of Kazakhstan, including its central
regions, has such very typical features: exceptional
low water levels in the 30s and very high water
levels (however, due to individual years) in the
40s. Therefore, when calculating the multiyear
flow rate, it is necessary that the calculation
period includes both of these abnormal groupings.
The 1933 calculation period of the Central
Kazakhstan river basins was took as a start. Thus,
the calculation period includes the years 1933-
2015 (Arystambecova 2016: 10). For revealing of
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features of a multiyear course of flow in various
basins, methods of integrated and difference

integrated curves are used. Figure 2 shows the
difference integrated curves of the Yesil river basin.

Figure 2 — Differential integrated curves of average annual water discharge of the main rivers in the Yesil river basin, for the
period 1932 - 2015

Taking into account the water management
and hydrological features of each catchment
basin, the assessment of changes in the annual
flow distribution that have been affected by water
reservoirs has been made for each catchment basin.
The periods of river flow at different levels of
economic activity were determined according to
the integrated curve constructed using data: i.e. the
conditionally natural period (1933 - 1969) and the
period of destruction of the natural hydrological
regime (1970 - 2015).

To ensure that the crossing structures
are designed correctly and operate normally
throughout their lifetime, it is necessary to
calculate the size of the structures based on a
sufficiently accurate forecast of possible Q_
values. Until the 1930s, the maximum flow rate
corresponding to the highest observed water
level, called the High Historical Horizon (HHH),
was taken as the calculated one.

At present, the forecast of maximum discharge
values for rivers is based on statistical data on
the water flow regime of the river (published in
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hydrological yearbooks) for the period preceding
the construction of a bridge crossing, using the
theory of probability. The application of methods
of the theory of probability and mathematical
statistics in solving hydrological problems has
gained wide spread use (Methodical Guidelines
2014: 28).

The maximum design flow for bridge crossing
structures is characterized by the probability
of its exceeding even higher flows. The higher
the maximum flow, the less probability of
its exceeding by even higher flows. To build
constructions which are not threatened by loss
of stability by any high waters, it is necessary to
accept as the calculated maximum flow physically
possible limited flow Q 0,01 %, the so-called
peak-peak, frequency of excess of which is nearly
equal to zero. However, the structures will be very
expensive, so it is more economical to limit the
maximum design flows to values that actually
exceed, allowing the need to restore or repair
individual structures on the roads after passing
the flow exceeding the design flow.
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Figure 3 — Integrated curve of average annual water flows

In contrast to the Gauss normal distribution,
its mod M (the line of the most frequent repetitive
flows) is shifted relative to the center of distribution
C (the line corresponding to the arithmetic mean
of the series of flows q, =% . The amount of this
displacement, i.e. the asymmetry of the distribution
curve is characterized by the asymmetry coefficient
C,. The number and amount of deviation of all flows
relative to their arithmetic mean (center of distribu-
tion C) is estimated by the coefficient of variation
(variability) C , which when n below 30 is expressed
through dimensionless modulus coefficients (rela-
tive flows) & = &

The longer the series of observations of hydro-
logical characteristics, the more reliable the calcu-
lated maximum flow Q__ P% can be determined.
The considerable duration of the series of obser-
vations (when n > 50 years) allows to construct a
smooth and full actual curve of the exceedance
probability. By calculating the frequency percentage
for all the members of the series, a graph can be con-
structed - the curve of exceedance probability (EP),
which is also called the frequency curve (Figure 4).
This curve, built on ordinary paper, has a very steep
rise and fall in its upper and lower sections, which
makes them difficult to use. And especially their

extrapolation. Therefore, probability paper is often
used, which significantly straightens the ends of the
frequency curve due to uneven division of the hori-
zontal axis (Gal’perin 1994: 173). According to the
obtained frequency curve, the calculated flow Q_of
the given exceedance probability P (%) is found. If
necessary, the curve is extrapolated to the set value
P (%).

On the Yesil river it is possible to see influences
of factors of a climatic origin and water reservoirs
where water reservoirs of long-term regulation have
started to function since 70th years. As a result, it is
possible to estimate 2 parts: 1) up to 60s - climate
factor; 2) 70-80s - after filling the water reservoirs.

For the basins under observation, integrated
curves were constructed on the basis of multiyear
data of average annual water flows in order to deter-
mine the moment of dehomogenization. The main
fractures are found at the end of the 40s and 50s,
which is clearly associated with the climate factor,
and since the early 70s, which, incidentally, does not
always coincide with significant changes in the level
of economic activity on the river or water catchment
(Berkaliyev 1959: 278). Figure 3 shows the inte-
grated curve of average annual water flows of the
Yesil river - Petropavlovsk city, the Yesil river - As-
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tana city, also shows the integrated curve of aver-
age annual water flows of the Zhabai river - Atbasar
village. Water reservoirs of this region of long-term
regulation were brought into operation by the begin-
ning of the 70s. In the region under observation, the
human impact on low flow rivers is more noticeable,
and water flows have decreased significantly since
the 1960s.

The flow of rivers in natural conditions is the
most accurate description of a water catchment

river and the construction of large dams leads to
noticeable shifts in the annual distribution regime
in the end part of the river. When assessing chang-
es of annual flow distribution under the influence
of dams, it should be taken into account that the
water management system of the river basin is
constantly evolving and, therefore, along with
the average flow characteristics, there should be
a flow distribution of each specific year (Galperin
1994: 173).

Figure 4 — Empirical and theoretical integrated distribution (frequency) curves for the Selety river gauging station — Izobilnoye
village (1970-2012)

The defined maximum calculated flows of
gauging stations in basins under observation with
probability of exceedance P = 5% (Q_ 5%) by

mathematical statistics method using theoretical
integrated distribution curves are shown in
Table 1.

Table 1 — Ordinates of empirical and theoretical integrated K distribution curves

Q, M/s C, 5% 25% 50% 75% 95%
Before | After | Before | After | Before | After | Before | After | Before | After | Before | After | Before | After
1970 1970 1970 | 1970 | 1970 1970 | 1970 1970 | 1970 1970 | 1970 | 1970 | 1970 | 1970
Selety river — Izobilnoye village (1970-2012)
361,4 | 3694 | 0,73 0,70 2,71 2,51 1,38 1,34 0,83 0,84 0,50 0,51 0,22 0,20
Yesil river — Turgenevka village (1970-2015)
223,8 | 219,8 0,83 0,77 2,68 2,75 1,56 1,40 0,80 0,80 0,40 0,43 0,11 0,11
Moyildy river — Nikolayevka village (1973-2015)
73,0 59,2 0,92 0,89 3,08 3,00 1,51 1,42 0,82 0,75 0,41 0,36 0,16 0,07
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Continuation of the Table 1

Zhabai river — Atbasar village (1970-2015)

3174 | 3775 0,90 0,93 2,68 3,34 1,58 1,42 0,66 0,75 0,35 0,36 0,16 0,08
Zhabai river — Balkashino village (1970-2012)

49,3 72,8 0,86 0,57 2,54 2,27 1,52 1,34 0,77 0,88 0,51 0,57 0,20 0,23
Selety river — Prirechnoe village (1970-2015)

70,9 72,1 1,03 1,03 2,82 3,25 1,41 1,43 0,71 0,69 0,28 0,30 0,10 0,05

Yesil river — Astana city (1970-2012)

330,6 | 338,9 | 0,93 0,83 2,42 2,57 1,45 0,89 0,64 0,82 0,24 0,43 0,08 0,13
Yesil river — Petropavlovsk city (1970-2012)

960,8 | 961,6 1,22 0,79 3,12 2,57 1,51 1,35 0,52 0,82 0,26 0,43 0,21 0,13

The analysis of the mutual position of the
empirical frequency curve and the theoretical
and integrated curves showed that the curve
deviates least from the empirical points of the
curve corresponding to the relation C/C =2. This

curve is taken as a calculated one. Therefore,
the maximum design flow for periods applied
at a probability of exceedance of P = 5 %: 1933
— 1969 and 1970 — 2015 are shown in summary
table 2.

Table 2 — Maximum estimated flows with a probability of exceedance of P=5% (Q__s,.)

Ne Name of hydrological posts RIS %
1933 — 1969 1979 - 2015

1. Selety River — Izobilnoye village 979.4 9272 -5,33
2. Yesil River — Turgenevka village 599,8 604,5 0,78
3 Moyildy River — Nikolayevka village 2248 177,6 -21,0
4. Zhabai River — Atbasar village 850,6 1260,8 32,5
5. ZhabaiRriver — Balkashino village 125,2 165,3 24,3
6. Selety River — Prirechnoe village 199,9 2343 38,9
7. Yesil Rriver — Astana city 800,1 871,0 8,14
8. Yesil River — Petropavlovsk city 2997,7 24713 -17,6

Conclusion

Thus, as a result of the article formation of
spring runoff of the lowland rivers of the Central
Kazakhstan, a special role is played by autumn
soil moisture and the nature of the onset of spring
(simultaneous onset of spring flood formation
factors). In recent years, an increase in winter
precipitation and a sharp increase in temperature with
the onset of spring are often observed in the region
under consideration. Under such meteorological

conditions, the soil still remains frozen until a certain
time, and the snowmelt area covers a large area. As a
result, conditions are created for the passage of flood
waves in a short time and with a destructive force.
In the Yesil hydroeconomic basin, comparison
of the spring flow rates of two periods - 1933-1969
and 1970-2015 - shows both a decrease and an
increase in the flow rates of the last forty six-year
period as compared to the general calculation. The
calculation error of the coefficient of variation of the
maximum flows is on average from 1.4 to 14.7%.
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Comparison of the maximum flows for the period
1938-2012 with the data given in the surface water
resources shows both the decrease in the maximum
flows of the multiyear period as compared with the
data published in the end of the fifties - beginning
of the sixties of the last century, and its significant
increase in the average flow decrease was 15.8%.
On the Selety river, a comparison of the
maximum flows of the two periods shows a 5.33
% decrease in the Izobilnoye gauging station and a
38.9 % increase in the Prirechnoye gauging station.

On the Yesil river under observation it is possible
to see, on gauging stations of Turgenevka village
and Astana city, increase of the maximum flow,
accordingly by 0,78 % and 8,14 %, and on gauging
station of Petropavlovsk city decrease by 17,6 %.
Also significantly decreased at the gauging station
of the Moyildy river - Nikolaevka village by 21%.
Along the Zhabai river, we note an increase of
maximum flow at the gauging stations of Atbasar
village and Balkashino village by 32.5% and 24.3%,
respectively.
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CTATUCTHUYECKUE MAPAMETPbI BPEMEHHbIX PAAOB
CTOKA BECEHHEIO NOAOBOAbS PEK ECUAbLCKOIO
BOAOXO3ANCTBEHHOIO BACCEMHA

PaccMoTpeHbl OCHOBHble XapakTEPUCTMKM CTOKAa BECEHHEro MOAOBOAbS pek Ecmabckoro
BOAOXO3SMCTBEHHOrO HGaccerHa (xapakTepHble AaTbl BECEHHErO MOAOBOAbBS: AATa HAuyaAa MOAOBOAbS,
AaTa nuKa NoAOBOAbS, AaTa OKOHUYAHMS MOAOBOABS M MPOAOAXNTEABHOCTb MOAOBOAbBS).

HecTaumMoHapHOCTb MHOFOAETHUX PSIAOB XapakTEPUCTMK BECEHHEro CToka pek baccerHa Ecuab
M BbISIBAEHHbIE M3MEHEHWMS BOAHOIO pexkMma O0YCAOBAEHbI KAMMATMUYECKMMM (hakTopamu. AHAAM3
MCXOAHOM MH(OPMaLUMK Mo CTOKY M MO XapakTEPHbIM AaTaM CTOKa 3a MOAOBOAbE MOKa3blBAET HaAMuMeE
HanpaBAEHHOIO U3MEHEHMS BO BPEMEHHbIX PSIAAX OTAEAbHbIX CTOKOBbIX XapakTEPUCTMK 3a NEPUOA C
1970 r. no 1990 r., 4TO IBMAOCb OCHOBHOMN NPUYNHON HEOAHOPOAHOCTU BPEMEHHbBIX PSAOB.

McnoAb30BaHbl KpMBble pacrpeAeAeHust AAS9  pacyeTa CTAaTUCTUYECKMX MapamMeTpoB PSAOB
HabAIOAEHUI U OMPeAEAEHMs CTOKA Pa3AMYHOM 0becredeHHOCTH: pacnpeaeseHre Kpuukoro-MeHkeas
n Mupcona lll TMna (AAS OAHOPOAHBIX PSAOB) M COCTaBHbIE KPUBbIE pacrpeAeAeHns (AAS HEOAHOPOAHDIX
PSAOB).

[MpoaHaAn3npoBaHbl TEHAEHLMN B M3MEHEHUSX CTOKOBbIX XapaKTEPUCTUK BECEHHErO NMOAOBOAbS
M paccuMTaHbl NMapameTpbl KPMBbIX 06eCrneveHHOCTeN MaKCMMAaAbHbBIX PACXOAOB BOAbI M CAOEB CTOKA
B OacceiHe peku ECUAb (MCMOAb30BaHbl MHOIFOAETHME AdHHble MO 42 TMAPOAOrMUYECKMM MOCTaM
BOAOXO3SMCTBEHHOrO 6acceiiHa).

[ToAyyeHHble pe3yAbTaTbl CBUAETEABCTBYIOT, UTO M3MEHEHMS CTAaTUCTUUYECKMX NMapaMeTpoB CaMblX
BbICOKMX BOA B 6acceiHe peku ECrAb HaXOAATCS MOA BAMSIHMEM aHTPOMOreHHOro hakTopa, a CpeAHme
CABUIM UX BPEMEHU MPOXOXKAEHMUS 06YCAOBAEHbI TOAbKO BAUSIHUEM U3MEHEHMS KAMMATA.

KAloueBble CAOBa: XapaKTepUCTUKM BECEHHEro TMOAOBOAbS, MOAOBOAbE, OOBEM MOAOBOAbS,
CYMMapHbIi CAOM CTOKa 3a MOAOBOAbE, MAKCMMAAbHbIA pPacxoA BOAbl, MOAYAb MaKCMMaAbHOMO
CTOKa BECEHHEro MOAOBOAbS, MHOTOAETHME M3MEHEHMS MAaKCMMAAbHbIX PacXOAOB BOAbl BECEHHErO
NMOAOBOABS.

M. Moldakhmetov’, L. Makhmudova?, Y. Kurmangazy?
Taraz Innovation-Humanitarian University, Kazakhstan, Taraz
2Kazakh National Agrarian University, Kazakhstan, Almaty
3L.N. Gumilyov Eurasian National University, Kazakhstan, Nur-Sultan
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Statistical parameters of time series of spring runoff flood of rivers
of the Yesil water-economic basin

The main characteristics of snowmelt flood runoff of the rivers of Yesil water-economic basin (dates
of spring flood: starting date of flood, peak date flood end and date flood duration).

The nonstationarity of the long-term series of characteristics of the spring flow of the rivers of the
Yesil basin and the revealed changes in the water regime are caused by climatic factors. Analysis of initial
information on flow and characteristic dates for the flood flow shows the presence of directional changes
at time series of separate flow characteristics for the period from 1970 to 1990, what was the main rea-
son for the inhomogeneity of the time series.

The distribution curves are used in the calculations of statistical parameters and values of flow of dif-
ferent security: Kritsky-Menkel and Pearson type llI distribution (for homogeneous series) and composite
distribution curves (for inhomogeneous series).

Trends in changes in the spring flood runoff characteristics are analyzed and the parameters of the
curves of maximum water flow and runoff layers in the Yesil river basin are calculated (long-term data on
42 hydrological posts of the water basin are used).
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CraTUCTHYECKHE napaMeTpbl BpPEMEHHBIX PAJOB CTOKA BECEHHET'O ITOJIOBOAbS PEK Ecunbckoro BOHOXOSHﬁCTBeHHOFO Oacceiina

The results show that changes in the statistical parameters of the highest waters in the Yesil river
basin are influenced by anthropogenic factors, and the average shifts in their passage time are due only
to the influence of climate change.

Key words: characteristics of the spring flood, the flood, the volume of flow, the sum total layer
runoff spring for the flood, maximum water flow, the module of the maximum runoff for spring floods,
long-term changes of the maximum runoff of spring floods.
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EciA cy wapyalubiAblFbl aAaObl ©3€HAEPIHIH, KOKTEMTIi Cy TaCy aFbIHABICbIHbIH, YaKbITTbIK,
KAQTapAapPbIHbIH, CTATUCTUKAABIK, apameTpAepi

EciA cy wapyatublAbiFbl aAabbl ©3€HAEPIHIH KOKTEMT| Cy TaCy aFbIHABICbIHbIH HETi3ri cMnaTTamaAapbl
KapacCTbIPbIAAbI (KOKTEMIi Cy TacCyAblH CMMaTTbIK, AaTaAapbl: Cy TacyAblH 6acTaAy aartacbl, Cy Tacy
LWbIHBIHBIH AATachbl, Cy TaCyAbIH asKTaAy AATACbl XX8HE CYy Tacy Y3aKTbIfbl).

Ecia anabbl ©3eHAEPiHIH GarMKaAFaH Cy pexxMMi e3repici, KOKTeMri arblHAbI CMMATTaMaAAPbIHbIH
KOMXKbIAABIK, KaTapbIHbIH TYPAKCbI3AbIFbl KAMMATTbIK, (DakTOPAAPMEH alKbiHAaAaAbl. KekTemri cy Tacy
aFbIHAbICbI XKOHE CUMATTbIK, AaTaAap OGOMbIHLIA XXMHAaAFaH 6GacTankpl aknapatTbl TAAAQY >KEKEAereH
arblHAbI CMMaTTaMaAaPbIHbIH YaKbITTbIK, KaTapAapbiHAa 1970 >biaaaH 1990 Kbiapaapra AeiiH 6aFbITTbIK,
e3repictepaid, 6ap eKeHiH, OHbIH YaKbITTbIK, KaTapAapAblH SPTEKTIAIMIH TyablpyFa ceben GOAFaHbIH
KOpCeTTi.

AFbIHABI KaTapAapblHbIH, CTaTUCTUKAADIK, MapaMeTPAEpPiH XK8HE KaMTaMacbI3AbIFbl SPTYPAI aFbIHAbI
MBHAEpiH ecenTey kesiHae Kpuukuit-MeHkeab yAecTipiMi >keHe [MupconHbiH, Il TMNTi GUHOMABIK,
YAECTIpIM MamAaAaHbIAAbl (BIPTEKTI KaTap YLUiH) >keHe aFblHAblI KaTapbl 9pTeKTi GOAFaH >Karaamaa
KaMTaMacbI3AbIFbl OPTYPAI aFblHAbI MOHAEPIH ecenTey KypaMAacC YAECTIPIM KMCbIKTapbl 6GOMbIHLLA
SKYPri3iAAiL

KekTemri cy TacyAblH aFblHAbI CUMMaTTamaAapbiHbiH 6arFbITTbIK, ©3repictepi TaaaaHbin, Ecia anabbl
©3EHAEPIHIH, eH >XOFapbl Cy OTIMAEPI MeH arblHAbI KaGaTTapbiHbIH KaMTaMacbI3AbIK, KMCbIKTapbIHbIH,
napameTpAepi ecenTeAai (Cy LWapyallblAbiFbl aAalOblHbiH 42 TMAPOAOTMSIAbIK, 6ekeTi 6GoiblHLLA

KOIKbIAADBIK AepeKTep ﬂaVIAa/\aHbIAAbI) .

AAblHFaH HaTuxeAep, Ecia anabbl ©3eHAEPIHIH eH MOA CyblHbIH CTAaTUCTMKAABIK, MapaMeTpAepiHiH
e3repici aHTponoreHAiK (hakTOpAApAbIH, bIKMAAbIHAQ €KeHiH, aA OAapAblH oOpTallaAaHFaH Tycy
AATaAAPbIHbIH, bIFbICYbl TEK KAHA KAUMATTbIK (hakTOPAAPAbIH, 8cepiHeH 60AFaHbIH pacTaniAbl.

TyiiiH ce3aep: KeKTeMri Cy Tacy curmaTTamaAapbl, Cy Tacy, Cy Tacy KOAeMi, Cy TaCyAblH, XUbIHTbIK,
arblHAbBI KabaTbl, €H >KOFapbl Cy 6TiMi, KOKTEMIi Cy TaCyAblH €H >KOFapbl aFblHAbI MOAYAI, KOKTEMTi Cy
TACYAbIH €H >KOFapbl Cy 6TIMAEPIHIH KOMXbIAABIK, 63repici.

BBenenue

B cromerun, B KOTOPOM MBI JKHMBeM, HabOIrOIa-
I0TCSA TIOOaNbHBIE M3MEHEHHS KIMMara, KOTOphIe
BIUSIOT Ha (hOPMUPOBAHHE CTOKA PEK, MX THUIPO-
JIOTUYECKU pexuM. B kauecTBe mpumepa 3TOTO
Tporiecca CiyXar dpe3Bbruaiiueie cutyaruu B Ce-
BepHoM u llentpansnom Kazaxcrane. B HekoTOpBIX
peruoHax BOJHBIE PECypChl YMEHBIIAIOTCS, BO3HHU-
KaroT Mpo0JieMbl ¢ OecriepeOOHBIM BOJOCHA0KEHH-
€M HACEJICHHBIX ITyHKTOB.

B Kazaxcrane omHa w3 BaKHEHIINX mTpoOieM
THUAPOJIOTHH — TIPaBUJIbHAS OIEHKa MAaKCHMaTbHBIX
pacxolloB BOABI PEAKON MOBTOPSEMOCTH (OCHOBHOM
MTOKa3aTeNb HABOIHEHUS).

ITo manubm IT.A. Ilnexanosa (Ilnexanos ILA.,
2004: 125), moBTOpsIeMOCTb YpE3BBIYAMHBIX CH-
Tyalluii, BBI3BAHHBIX BECEHHUMH IIOJIOBOIBSIMH H

40

JIO/IEBBIMHU TaBOJIKaMH, cocTaiser okono 30 %
BCEX UPE3BBIYANHBIX CUTyallMi (3TO BIBOE OOJbIIE
[IOBTOPSIEMOCTH YpE3BbIYANHBIX CUTYallUH OT Omac-
HBIX METEOPOJIOTMUECKUX sBIeHHH ). Yncino noctpa-
JaBIIUX JIIOAEH OT Ype3BbIYAWHBIX CUTYalUH, BbI-
3BaHHBIX BECEHHHMH IOJIOBOABSIMHA M J0XKIEBBIMU
MaBojIKaMu, cocTaBisieT 6onee 50 % oT cymMMapHBIX
0 pecityOiuKe MoKa3aTee 0 BCeM MCTOYHHMKaM
ype3BbIYANHBIX cuTyaluil. [IoaToMy Ha coBpeMeH-
HOM 3Tare pa3Butus Pecnybnuku Kazaxcran onHoit
W3 BOKHEWINNX 3a]1a4 SBJISIETCA YMEHBIICHHE PUCKA
HAaBOJHEHUH KaK OJHOTO M3 CTPAaTEerMYecKux pH-
CKOB.

B cBs3m ¢ 3THM 17151 00ecTieueHUST YCTOMIHUBOTO
pasButus PecnyOnuku Kazaxcran BaKHO MpoBECTH
HCCJIEZIOBAHUS TI0 U3YYEHUIO U3MEHEHUs THIPOIIO-
TMYECKOTO PEKUMA B CTPATETHYECKU Ba)KHBIX PETH-
OHAaX C y4eTOM M3MEHEHHs KJIMMaTa U aHTPOIOTeH-
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Holt Harpy3ku (MongaxmeroB M.M., 2018: 5).

Bacceitn p. Ecuitb, KOTOPEBIH SBISIETCS 00BEKTOM
WCCIIEZIOBAaHUS, — OMH U3 PETMOHOB C TaKOH 3HAYH-
MocThio. bonee toro, 6ezomacHocTs . Hyp-Cynran
SBIISIETCS] PEIIAIONINM BOTPOCOM, KOTOPBIH TpeOy-
eT 0e30TIIaraTeJIbHOTO PEICHHUSI B CBSI3U C POCTOM
MeXAyHapoaHo 3HaunmMoctd cronuubl PK mpu
MIPOBEICHNN MEXTyHAPOAHBIX CAMMHTOB, BBICTa-
BOK, kak EXPO 2017.

Cormmacao wuccinenoBanusm (Fanpmiepun P,
2012: 92), ruapoioruueckue yciaoBusl ECHIIbCKOTO
BOJIOXO3SIMCTBEHHOTO OacceliHa BecbMa crennuy-
Hbl (paBHUHHBIN KaszaxcraH HaxomWUTCS Ha CTHIKE
OeccTounbIx paiionoB Cpennert A3nu — rora Kazax-
crana 1 3anaaHoii Cubupw, e CTOK yCTOWYHBEIH),
B CBSI3U C 3TUM MECTHBIH CTOK ()OPMHUPYETCS TOIBKO
B KOPOTKHH TIEPHO TasHUS CHETa (B CBS3H C 0OJb-
IIOH CYXOCThIO KJIMMaTa B PACCMaTpUBACMOM PETH-
one). Ilpu 3ToM ycnoBust pOpMHPOBAHUS MECTHOTO
CTOKa CHJIBHO Pa3InyaroTcs:

— B MaJIOBOJIHBIE TOJIbI BECh MECTHBIN CTOK Tpa-
TUTCS Ha 3aII0JTHEHUE JIETTPECCHi pebeda B pyciiax
peK, CTOK HACTOJNBKO Mall, 4To (opMHpyeTcs OH
Onarojapsi CKOIUICHHIO CHETa B PyCliaX PeK;

— B MHOTOBOJHBIE TOIBI TIPU TIEPETIONHEHUHU
Jerpeccuii penbeda AT CTOK B OCHOBHOE PYCIIO
(npyxHast BeCHa CIOCOOCTBYET MOCTYIJICHHIO Ta-
JBIX BOJ B pyciia PeK, BCIEACTBHE 3TOTO — MUHU-
MaJIbHbIE TIOTEPH CTOKA, BHICOKOE MOJIOBO/IBE).

OTuUM ompenensieTcs CHenupUIHOCTh THUAPO-
JIOTUYECKUX YCJIOBUU JTAHHOTO paiioHa — Ype3BbI-
JaifHas HEPaBHOMEPHOCTh CTOKAa BO BPEMEHHU Kak
B MHOTOJETHEM pa3pes3e, Tak U B TeueHue roga. B
CBSI3M C UCKITFOYUTEIFHON PONIBIO CHETa B MpoIecce
(dopMupoOBaHUsT MOBEPXHOCTHOTO CTOKa OCHOBHOI
(hazoif BOAHOTO pexuma Bcex pek Ecuibckoro Bo-
JTIOXO3SHUCTBEHHOTO OacceiiHa ABISIETCS pe3KOo BEIpa-
JKEHHOE BECEHHEE MOJIOBO/IbE.

[To xnaccudukanuu b./1. 3aiikoBa pexu Ecumb-
CKOTO BOJIOXO3SHMCTBEHHOTO OaccelfHa OTHOCHT-
Cs K Ka3aXCTaHCKOMY THITY, a M0 KJIACCH(HUKAIUU
M.U. JIbBOBHYA — K pailOHy UCKIIOYUTENBHO CHE-
TOBOTO TIMTAHUWS: CJIENOBATENbHO, TOMOBOH CTOK
pPEeK paccMarpuBaeMoOil TeppuTOpUU (hopMUpyeTCs
UCKJTIOUUTENILHO B TIEPHUOJl BECEHHETO MOJOBOIbS
(Becennmii cTok cocrapiser 90-95 % or romoBoro
croka) (lanenepun, 1997: 25).

IlonmoBonbe — BakHeWmas ¢aza THAPOIOTHYE-
ckoro pexxnuMa. OCHOBHBIMH AJIEMEHTAMH BECEHHe-
TO TIOJIOBO/IBSI SIBJISIFOTCS: JiaTa Hayaya IOJIOBOIbS,
JlaTa TUKa TOJIOBOABS, JaTa OKOHYAHUS ITOJIOBOIbS
Y TIPOJIOTKUTENBHOCTD TTOJIOBOIBSI.

Kak ObUTO OTMEYEHO KOJUIEKTHBOM aBTOPOB
(I'eopruesckwuii, 2015a: 98), (I'eopruenckmii, 20156:

94), nara Hayana ¥ OKOHYAHUS TTOJIOBObS YCTaHAB-
JTUBaeTCsA MO ruaporpadaM cToka. 3a HAYaJIo Io-
JIOBONIbSI TIPUHUMAETCS TIEPBBIH JI€Hb C 3aMETHBIM
YBEIMYCHUEM PacxXojia BOJBI, a 32 OKOHYAHHUE TI0JI0-
BOJIIbsI — JICHb B KOHIIE KPUBOU CI1aja, KOT/ia HHTCH-
CHUBHOCTH CTIaJ1a YK€ PEe3KO CHU3HMJIACH B PE3yIIbTaTe
OKOHYaHUSI CTOKAa OCHOBHOTO OOBEMa TaJbIX BOII.
[IpomomKUTENEHOCTD TTONOBOABS UCUYHCISACTCS OT
JaThl Havayia IOJIOBOABS BKJIFOUMUTENFHO /O IaTh
OKOHYAHUS TIOJIOBOJIBSI.

Becennee momoBompe B OacceiiHe p. Ecuib
OOBIYHO HAYMHAETCA BO BTOPOW TIOJOBHHE Map-
Ta — B Hauaje ampeis. B mepBble THU TOJOBOIBS
MHTEHCUBHOCTH TOheMa YPOBHEH BOJIBI HE3HAYH-
TeIbHAs U AOXOMUT A0 5-10 cM B CYTKH, HO 3aTeM
WHTEHCHUBHOCTb PE3KO BO3PACTAacT U B TONBI Cpel-
HUEe 1o BogHOcTH gocTturaer A0 200 cM B CyTKH.
B MHOTOBOAHBIC TOABI TIPU APYKHOM CHETOTasHUH
(Moldakhmetov M., 2019: 7) nonoBoase Ha pekax
Ecunbckoro Bogoxo3siiicTBeHHOTO OacceiiHa ObIBaeT
OYCHb UHTEHCHBHBIM.

Criaji BECEHHEro IOJIOBO/IbS OOBIYHO IIPOMC-
XOIIUT TIJIAaBHO, Y€M €TO TOABEM, U MHTEHCUBHOCTD
criaga ObIBaeT HaMOOJBIIEH TOMHKO B MEPBHIC THHU
MocJje MPOXOXKICHUS KA IMOJIOBOAbS U 3aMEJICH-
HOH B OCIIEAYIOIINE THU.

[TpomomKUTENBPHOCTh BECCHHETO TOJIOBOLS Ha
peKax paccMaTpPUBaeMOU TEPPUTOPHH B 3HAUUTEIb-
HOH Mepe 3aBUCHUT OT ILIOMIAAd BOIOCOOpa BOIOTO-
Ka:

— Ha MaJIbIX pekax (TUIoImaay BoZoCOOpOB IO-
psanka 500-3000 kM?) MOIOBOIABE B CPENHEM IIPO-
nomxkaercs 20-30 cyToxk;

— Ha CpeTHUX peKax (IIonaay BogocOopoB mo-
psanka 3000-30000 kM?) TIOIOBOIBE B CPETHEM IIPO-
nomxkaercs oT 30 1o 80 cyTok;

— Ha OonpIux (TUTOMAAH BOAOCOOPOB MOPSAKA
40000 kM? 1 Goiree) MOIOBOIBLE B CPETHEM IIPOIOI-
skaetcs 50 u 6oree CyToK.

OxaH4MBaeTCsl BECEHHEE IMOJIOBOABE HA MAaJIbIX
Y CpeIHHX peKax paccMaTpuBaeMON TEPPUTOPHUH B
KOHIIE aIpelis — HayaJie Masi, Ha OOJIbIIINX — B KOHIIC
Masi — B UIOHE.

Hcxoouvie oanmnvle u memoowl uccieo06anus

B kadyecTBe HCXOMHBIX MaTepHUajOB ISl W3-
VUCHHMSI XapaKTePUCTUK CTOKa BECEHHETO TIO-
noBonbsd pek OacceiiHa Ecunp ObUIM HCIONB30-
BaHbl KajactpoBble gaHHble PITI Kasrumpomer
(Pecypcrr noepxaocTHBIX Bog CCCP, 1977: 262),
(Pecypcor noBepxHocTHbIX Box CCCP, 1980: 158),
(F'ocynmapcTBeHHBI BOAHBIN Kamactp, 1987: 334),
(I'ocymapcTBeHHBIN BOIHBIM KamacTp PecmyOmmku
Kazaxcran, 2002: 127), (locynapcTBeHHBIH BOAHBIN
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kagactp Pecnybnuku Kazaxcran, 2004: 148).

Jns ananusza XapakTepUCTUK MaKCHUMaJbHOTO
CTOKa BECEHHETO MOJIOBOIbs pek Ecunbckoro Bono-
X035IIICTBEHHOTO OacceliHa HCXOJHBIMH MaTepHaa-
MU TIOCTYKHIIM €XKETOIHbIC JaHHBIE 10 42 THUAPO-
noruyeckum mnoctam. [1o BceM psimam HaOmoneHui
MIPOU3BEIEH aHAJIN3 OCHOBHBIX 3JIEMEHTOB BECEHHE-
TO TIOJIOBOBS (J1aTa Hadaia MOJIOBOABA, JAaTa THKa
I0JIOBO/IbS, J1aTa OKOHYAHUS TOJIOBOJbS U MPOJOI-
KUTEIFHOCTD MTOJIOBOMIBSA).

IIpy m3ydyeHuu W aHanu3a JUHAMUKHA Xapak-
TEPUCTUK BECEHHETO MOJIOBOABA B OacceiiHe peku
Ecunp ucnonp3oBanuch MaTepuainbl IS KaxOo-
rO roja: jJara Hadaja BECEHHETO MOJIOBOMbA, JlaTa
OKOHYAHUS BECEHHETO MOJI0BO/IbA, AaTa IMHKa MoJIo-
BOJIbSI, [aTa HaONIOEHHSI HAWBBICIIIEr0 MaKCHMallh-
HOTO pacxofia BOJbI, IPOIOKUTEIHHOCTh BECEHHE-
ro MosioBoAbs. KpoMe Toro, MCIoNb30BaINCh PsiJIbI
MaKCHUMAJIbHBIX PacXOl0B BOJBI 3a mepuon ¢ 1933
o 2014 rr.

JlJ1g OLEHKN OTHOPOJHOCTHU PSAZOB MaKCHMailb-
HBIX PAacXOJI0B BOABI OBUTH BBHITIONHEHBI PAaCUETHI IO
CIeNyIoUM Kputepusm: t-kpurepuil CTblofeHTa
u F-xpurepuii @uniepa ¢ UCIOIb30BAHUEM MHOIO-
JIETHUX JAHHBIX 1O 42 TUApPOJOTHYECKUM IOCTaM
paccMmarpuBaeMoro permoHa. B xonme aHanm3za BbI-
MIOJTHEHHBIX PACYETOB YCTAHOBJIEHO!

— 26 % psAnoB MaKCHUMaJbHBIX PACXOZOB BOJBI
SIBIIAIIOTCS. HEOJHOPOAHBIMHU 10 t-KpuTepuio CThio-
JICHTA;

—40 % psiIoB MaKCUMAJIbHBIX PACXOAOB BOIBI SIB-
JISIFOTCSL HEOMHOPOAHBIMU 10 F-kpurepuro @uniepa;

— B 17 % ciydasx psasl MAaKCUMaJIbHBIX pacxo-
ZIOB BOZIBI HE OJHOPOIHBI IO 000UM KPHTEPHSIM.

[Ipu pacyerax craTUCTUYECKUX MapaMeTpoOB U
3HAYEHUH CTOKA Pa3IMYHONH OOECIIEYeHHOCTH WC-
I10JIb30BAHBI KPUBBIE PACIPENEICHUs: pacupeeiie-
nue Kpunkoro-Meunkens u [Tupcona I tuna (mms
OJTHOPOAHBIX PAIOB) U COCTaBHBIE KPHBBIE pac-
npenenenus (s HeomHOpomHbIX psagoB) (Kendall,
1975: 171), (IlocoOue mo onpeaeacHnIO pacuyeTHBIX
TUAPOJIOTHYECKUX  XapakTepucTuk, 1984: 88),
(Mertoamueckne peKOMEHIAMK TI0 OIPEEICHUI0
pacueTHBIX THJIPOJIOTMYECKUX XAPAKTEPUCTHK MPHU
HAaJMYUU JaHHBIX THIPOMETPUIECKUX HAOIIONEHUH,
2007: 35), (Meromgmueckne pEKOMEHIAIUU IO
ONpPENEICHUI0O  pPAcCueTHBIX  THAPOJOTHYECKHX
XapaKTepUCTUK TIPU HEIOCTATOYHOCTH JAHHBIX
rugpoMerpudeckux  HaOmropenuit, 2007:  39),
(Meroguueckue  pekOMEHIAMM IO  OLIEHKE
OTHOPOIHOCTU THAPOJIOTMYECKUX XapPaKTEPUCTUK
U OIpeleNeHne WX pPacdyeTHBIX 3HaYeHWHd IO
HEOJHOPOAHEIM JaHHbIM, 2010: 14), (I'eoprueBckuii,
2015a: 65), (Il'eopruesckwuit, 20156: 59).
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Pe3yabTaTthl u 00cy:KaeHNE

MakcumalbsHbIe TOJbEMBI YPOBHSI BOJBI BO Bpe-
MsI BECEHHETO TOJIOBOMbS Ha peKax paccMaTrpuBae-
MO TEPPUTOPUM JOCTUTalOT 3HAYUTEILHON BEIIU-
YIHBI. BBICOTa BOJHBI TOJIOBO/IbS B 3aBUCIMOCTH OT
BOJTHOCTH TO/Ia, Pa3MepOB IUIOMaan BogocOopa, xa-
pakTepa pycia U MOWMBI U CTPOEHHsI OEPeroB peku
MEHSETCS B 3HAYUTEIHHBIX MIPE/IeNax.

JnHaMHUKy W3MEHEHHS MaKCHMaJIbHOTO Pacxo-
Jla BOABI 1Mo JUIHHE p. Ecuinb B MHOTOBOAHBIE TO/IBI
MOKHO yBHIETh B Tabmmie 1.

[Ipoananu3upoBanbl M3MEHeHUs Q_ TI0 JUIMHE
PEKH B XapaKTEPHBIE TObI — U3MEHEHHE Q_  pen-
KO MOBTOPSIEMOCTH MO JajivHe p. Ecuiib clioxHOE:
CHayaJsa pacxo]l BO3pacTaeT, TOTOM CHHKaeTcCsl.

s aHan#3a UCIoIb30BaHbI TOJNBKO HAOMIONEH-
HBI€ BEJIMYWHBI MAaKCHMAIIbHBIX PacXOJOB BOJBI.
Mexny r. Hyp-Cynrtan u ctBopoM c. Kamennsrit
Kapsep B Ecunp Bmagaror nputoku Cunetsi, Xa-
0aii, Tepcakkan. [lo cTtBopa c. CepreeBka BIagaroT
nputokd AxkaHOypnyk u MmanOypayk. [Tostomy
Ha 5TOM y4acTKe B CPABHEHHUH C BEPXHUM TeUEHHEM
pekn HeusOexHO Hapacranue Benuuunbl Q . Ho
HUKE M0 TEYEHHUIO IMPOUCXOAMT pacljacTbIBaHHUE
BOITHBI MTOJIOBOIBA. OnpeieI€HAYI0 POibh B pacipe-
JENIEHUH 110 JUIMHE PEKH BENIWYUH Q WIPalT U
BOJIOXPaHMJINIIA, HO B IIEJIOM XapaKTep 3TOTO H3Me-
HEHUS CJIOXHBIN.

Jlo co3manus BOAOXpaHMIMIL Hapactanue Q
MIPOMCXOAMIIO 10 cpenHero (B mpenenax Kasaxcra-
Ha) TeyeHus. TakuM 00pa3oM, MaKCUMyM pacxoia
oTMeyvasicsi B paiione nocrta c. Kamennsiii Kapbep.
Ot c. Kamennsiit Kapeep k crBopy . Ilerponas-
JIOBCK — yMEHbLIEHHE Q . HO OTO YMEHBIICHHE
O4YEeHb PA3NNYaAIOCh B paszHble rofsl: Ha 39 % — B
1949, Ha 21 % — B 1948 1. 11 Bcero nub Ha 4,6 %
B 1964 r., onpenenéHHON 3aKOHOMEPHOCTH HET.

[loce co3manwst BOMOXPAHWIWI] BETMYHMHBI
Q,,. 3HAUUTENbHO yMeHbIMIUCh. Tak, B 1948 .
B ctBope c. Kamennwiii Kapbep 3aduxcupoBano
4760 m3/c, B 1949 1. — 3800 m’/c, B ctBOpE T. Ile-
TPOMABJIOBCK — COOTBETCTBEHHO 3750 u 2320 m/c.
[Tocne BBeneHus B CTPOM BOMOXpaHMIIHUI CaMbId
Oonpmroii pacxom B ctBope Kamennoro Kapwepa
os1 2900 M3/c (1983 1), a B cTBOpe IleTpomaBiios-
cka— 1710 m3/c (1994 ).

CootBeTcTBeHHO B cTBOpe T. Hyp-Cynram B
pannue roael Q  mocturan 1200 m¥/c (1948 r),
a B mociegaue 10-IeTHst — MOYTH BIBOE MEHBIIE —
750 m*/c (1993 ). TTossBUITHCH COBCEM HEOOIBINHIE
sHadenus Q ., 10 1967 r. MUHUMaNbHBIA U3 Q
cocraBmi 14,8 M*/c (1936 1.), a ¢ 1967 1. 1OXOAUT 110
1,79 m3/c (2000 1) — 1,83 M*/c (1967 1.).



M.M. MonyaxMeTroB U Jp.

Tabauna 1 — XapakTepucTHKH BECEHHETO TOJIOBOIbA 110 JiTHHE p. Ecuib

Qmax, JHara Hara Hlara [IponomxurenbHOCTD
No Pexka-ioct [epuon 3 Ha4Yajao OKOHYAHUS
M3/c Qmax MOJIOBOJIbS
I10JIOBOAbA IIOJIOBOAbS
1949-1990 35,6 10.04 03.04 26.04 25
1 Ecu, - 1949-1973 34,1 11.04 03.04 29.04 27
c. YnapHoe
1974-1990 37.2 09.04 02.04 24.04 23
1933-2014 226 16.04 05.04 16.05 41
o | Bewm—rHyp- 035 1973 310 15.04 09.04 23.05 45
Cynran
1974-2014 149 17.04 01.04 08.05 38
1947-2014 815 19.04 04.04 11.06 73
Ecwis —
3 | c. Kavenmwii 1947-1973 975 21.04 07.04 13.06 73
Kaprep 1974-2014 722 18.04 02.04 09.06 7
1932-2014 699 01.05 09.04 07.07 92
4 Ecnms — 1932-1973 857 29.04 10.04 19.07 102
r. [lerponaBnoBck
1974-2014 549 03.05 07.04 23.06 78
1937-2014 349 17.04 01.04 22.05 47
5 Kabaii - 1937-1973 395 17.04 28.03 20.05 43
. At6acap
1974-2014 310 17.04 05.04 23.05 49

B nacrosmiee Bpemsa makcumMyMm Q- MOXeT
HaOmomaTbesl B caMbIX pasHbIX cTBopax. B 1983 .
ato ¢. Kamennsrit Kapoep — 2900 M*/c (1416 xm ot
ycThst). Ho mpumepHo Takoi xe Q ¥ HUKE — B
c. 3amagHoe — 2890 m*/c (1240 kM ot ycTbs). B 2005
n 2007 IT. — MAaKCUMYM OTMEYaJICSI B CTBOpE C. 3a-
nagHoe. B 1987 u 1994 1. Mmakcumym oTMedascs B
ctBope c. CepreeBka (1980 kM ot ycTbst), B 1980 . —
B cTBOpe ¢. HoBoHMKOIBCKOE (885 KM OT yCcThsT). HO
Bcerga B paiioHe T. IleTponaBioBCK — yMEHbILIEHUE

"B 1993 1. Q, .. oT™Meuascs B cTtBope ¢. Bosro-
moHoBKa (2299 kM ot ycths) — 974 m3/c. Ho ator
roj1 BOOOIIE HE XapaKTepeH, — 31ech Q  Maio Me-
HseTcs Huxe c. BonromoHoBka — B mpexaenax 619
— 898 m'/c.

Takum 00pazom, Y€TKuEe 3aKOHOMEPHOCTH W3-
MEHEHHsI MaKCHMaJbHOTO pacxoja BOJBI BHH3 TIO
TEYCHHUIO OTCYTCTBYIOT KaK B IIEPHOJ] €CTCCTBCHHO-
TO CTOKa, TaK U ceriyac. Kaxxpiii cTBOp Ha0 00CUu-
THIBaTh OTAEIbHO (MommaxmeroB M.M., 2013: 71).

IIpu pacuére 3a KOHKPETHBIE OBl HAIUIIO OUYe-
BUJHOE YMEHBIIIEHUE MOIYISI MAaKCUMAIILHOTO CTO-
Ka ¢ IUIoIaapio BomocOopa. Ilpu Gompmmx mioma-

IAX BOIOCOOpa CHWKEHHE M Tak 3HaYMTENBHO,
YTO PACXOJ YMEHBIIAETCS C POCTOM ILJIOLIATN BOAO-
cbopa.

AHanmu3 HUMEIONIUXCS MaTEPHUaAIOB IMO3BOJIUI
ONpeNeNuTh CPENHIO [aTy Hadalla U OKOHYa-
HUSI TIOJIOBOJbS, CPEAHIOKD 1aTy CaMOI'0 BBICOKOIO
MaKCUMAaJIbHOTO pacxojia BOABI, CaMmble paHHUE U
caMble MO3JIHUE NAaThl HAYAJ0 U OKOHYAHUS IMOJIO-
BOJIbSI, CPEHIOK MPOAOKUTEIBHOCTh BECEHHETO
MOJIOBOABA, U CAMbI KOPOTKHI M CaMblil JJIMHHBIN
HHTEpPBaAI NPOAOKUTEIBHOCTA BECEHHETO IMOJO-
BOJIBA.

MuTeHcuBHBIN OABEM YPOBHS BOIBI B CPEIHEM
HaOIonaeTcs B TpeThel nekaze anpens. Camast paH-
HSIsI JaTa Hadasio ToJI0BOARS HaOmonatacsk 14 mapra
B cTBOp p. Ecuib — c. Ynapnoe. Camas mo3Hss gara
HabOmonanacek 22 anpens Ha p. Ecunb — 1. [leTponas-
JIOBCK.

Ha ocHOBe 00pabOTKH M aHATH3a UCXOTHBIX T'H-
JIPOMETPUYECKIX MaTephalioB pek OacceitHa Ecuib
OBLTM PaCCUUTAHBI XaPaKTEPUCTHKU BECEHHETO TI0-
JIOBOIbs 3a ecTecTBeHHbIN mepuoxa (1933-1973 rr)
U 3a TIepHUOn KIMMaTH4YeCKux uaMeHeHuit (1974-
2014 rr.).
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Bbeun  comocTaBneHsl pe3yabTaThl  PacyeToB,
OTIpeNeIeHbl BEJIMYMHBI JIaT CMEIICHUs Havajla U
OKOHYAHUS TI0JI0BO/IbS, H3MEHEHNE TIPOIOJIKUTEIb-
HOCTH BECEHHETO0 TO0JI0BOJbS U U3MEHEHHUE Tapame-
TPOB MaKCUMAaJIFHOTO PAacXo/a BOJBI.

MoxHO caenaTh BBIBOJ, YTO WM3MEHEHHE CTa-
TUCTUUYECKHUX MapaMETPOB CaMbIX BBICOKHMX BOX B
Oacceitne pekn Ecmib HaxomWTCS TON BIHSTHHEM
AHTPOIIOTEHHOTO (pakTOpa, a CpemHHe CIBUTH HX
BPEMEHH MPOXOXKICHUST 00YCIOBICHBI TOJIBKO BIH-
STHUEM U3MEHEHUS Kaumara. [[eficTBUTENbHO, Cpen-
HEroJI0BOM CTOK peku Ecuiib U ee MPUTOKOB 3HAYU-
TENBHO U3MEHUIICS 32 MOCIEIHHE JIECATUICTUS TI0
CPaBHEHUIO C MPEABIAYIINM EPHOIOM.

Habmromaetcst paHHee MPOXOKICHUE MUKA TIO-
noBoabs. OcCpeqHEeHHas Jara MPOXOXKIEHHUS ITHKa
I0JIOBOZIbS Ha P. Ecuiib — ¢. YnapHoe cBUHYIAaCch Ha
JIBa THS paHbllle, HA TP THS B cTBOpe ¢. KameHHBIi
Kapnep, Ha uetsipe aus1 B cTBOpe T. [leTpomaBioBck
o CpaBHEHHIO ¢ repuooM 1o 1973 rr. (Tadm. 1).

Ha p. Xabaii — . ArbGacap U3MEHEHH HET, a
MaKCHUMAITBHBIA pacxos BoAbl Ha p. JKabaii — c. bai-
KaIlIMHO MPOXOIWT Ha JBa JHS paHbIIE 10 CpaBHe-
HHUIO C €CTECTBEHHBIM NEPHOJIOM. MaKkCUMaJIbHBIN
pacxox BOABI MPOXOAWT HA BA-TPU IHS TO3KE Ha
nputokax p. Ecunb pp. AxxanOypisik, MmanOyp-
JBIK, BaOBIKOYpIIBIK.

MoHO caenaTh ciaenyomui BBIBOI O 1aTe Ha-
Yasa MmoJoBobs B Oacceiine peku Ecuib:

— B BEpXHEM TeUeHMM pekH Ecuip gara Haua-
JIa TIOJIOBO/IBS HaOMromaeTcs Ha 1 IeHp paHbIIe, 1Mo
CPaBHEHUIO C €CTECTBEHHBIM MIEPHOIOM;

— B CTBOpE rujapojioruueckoro nocra . Hyp-
Cynran — Ha 8 JHEW paHbIe, B CPEIHEM TEUCHUH
— Ha 5 nHeH;

—Ha 3 nmHs paHble B cTBope T. [leTponaBiosck.

B Bepxnem TeueHun peku Ecwiib BeceHHee Mo-
JIOBO/IbE TIO0 CPABHEHUIO C MPEABIAYIINM IEPUOAOM
3aKaHYMBACTCS B CPEJHEM Ha TISITh THEH paHbIIe, a
B CTBOpe ruaposiorumdeckoro mocra r. Hyp-Cynran
Ha 15 nHe#l paHblle, B CpeIHEM TEUYEHUHU PEKH Ha
4 nus paHbule, a B cTBope I. IleTponaBnoBck Ha 26
THEH paHblle. DTO MPHUBENIO K COKPAIIEHUIO CPOKa
MIPOAOJKUTENBFHOCTH TIONOBOABRS peku Ecuis. B
BEpPXHEM TE€UYEeHUH PeKH ECHITb MPOAOIHKUTENEHOCTD
MIOJIOBO/IbS OBIIa COKpalleHa B CpefaHeM Ha 4 mHd,
B I. Hyp-Cynran — 7 nneii, B Ilerponasnoscke — 24
nHs. PaHbIlle BeCeHHEE MOIOBOBE B CPETHEM TIPO-
nomwkanochk 102 nusa B cTBope T. IlerpomaBioBck,
a TOCNeHNE AECATHUIIETHS TOJIOBOABE B CPEIHEM
aautca Bcero 78 mHeil. HTepecHO, 4TO Ha peke
JKabali Takux M3MEHEHHI He HaOJIIomaeTcs, Ha000-
POT, IPOJOKUTENBHOCTD MOJIOBOABS YBEINYMIACH
Ha 6 IHEN.
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Pe3ynbraTsl IpoBeIEeHHBIX PacyeToOB JAIOT BO3-
MOXKHOCTb CJENaTh CIEAYIOLIUE BBIBOIBI, YTO Ha-
OmromaeTcsl paHHee HACTYIUIGHHWE JaThl Hadaia
TIOJIOBOJTBS M TATHI OKOHYAHHUSI TIOJIOBOBSI, B PE3YIIb-
TaTe YEro COKPAILIACTCS MPOIOJIKUTEIBHOCTD II0-
JIOBOABA, TIPY 3TOM CTaTUCTHUYECKHUU aHAIU3 PAIOB
MaKCUMAaJIbHBIX PAacXO0B BOJBI IOKA3BIBACT, YTO
HaAOIONAIOTCS HAIIPaBJICHHBIE N3MEHEHUSI.

Oyenka 0OHOPOOHOCMU U CINAYUOHAPHOCIU 2U-
OpPONOULECKUX XAPAKMEPUCTHUK.

UTOoOBl CHU3UTH DIIEMEHT CYOBEKTHBH3MA IMPHU
SKCTPANOJSAIUN KPHUBBIX OOECIEYEHHOCTH pac-
CMaTpUBAaEMOM XapaKTEPUCTUKH HCIOIB3YIOT Te-
opeTHyecKue KpuBble. B mpuHIMIE 3Ta MpaKkTUKa
HUCXOAUT W3 TIPEIIONIOXKEHUS, YTO MHOTOJICTHUE
M3MEHEHHUSI pacCMaTpUBaeMOil BETUIMHBI COOTBET-
CTBYIOT OTIPEACIIEHHOMY CTaTUCTUYECKOMY 3aKOHY
pacmpeneneHusl BEpOSTHOCTEeH. 3akOoH ycCTaHaB-
JIUBAET CBS3b MEXIY 3HAYCHUSIMHU HUCCICAYEMOMU
XapaKTepUCTUKHU (B JaHHOM CIIydae — MaKCUMallb-
HOTO pacxozia BoAbl — Q ) ¥ €€ MOBTOPSEMOCTH.
Ho... kak mucan ouH U3 aKTUBHBIX HHUITHATOPOB
BBEIICHUS CTAaTUCTHYECKUX METOJOB B MPAKTHKY
ruaponoruueckux pacuetoB JI.JI. CokxomoBckuit
(Coxonosckuit, 1968: 80), «...Bce mareMaTuye-
CKHE CXEMBI PacTpeAeNieHus SBISIIOTCS B 3HAYH-
TEIBHOU CTeNeHU (OPMATbHBIMUA U MPEACTABISIIOT
c000H, 1O CyIIECTBY, JUIIb TEXHUYECKUH HpHEM
SKCTPANOJISAIUN IMIIMPUIECKUX KPUBBIX obecrie-
YEHHOCTH, T.€. SIBIISIOTCS MaTEMaTHYCCKUM JIeKa-
JIOM, TPUMEHUMBIM JIHIIb TOCTONBKY, MOCKOIb-
Ky OHH COTJIACYIOTCSI C OIBITHBIMU NAaHHBIMI». A
M. JIx. Kennann u A. Creroapt (Kennamn M. Jx.,
1966: 384), k mpuMepy, MUCaTH 00 UCTIOIL30BaAHUU
TaKUX KPUBBIX B LEIAX UX «IIOATOHKW» K SMITUPH-
YECKUM JTAHHBIM.

Taxum 006pazoMm, CIIOBO «3aKOH» YCIOBHO, 3TO —
BCETO JIMIIh TEXHUIECKUA WHCTPYMEHT JIJISl OIHCa-
HUS CTaTUCTUYECKOTO paclpeAesieHus, IS TydIeit
«TIOATOHKW» K SMITUPHYECKAM JaHHBIM.

OpHako HEpenaKo MpU 00paboTKe PsIOB Mak-
CHMAaJbHBIX PAacXOJOB BOIBI BEPXHUE TOUKH, CO-
OTBETCTBYIOIIIUE CAMBIM BBICOKHM pacxoiam, OT-
KIIOHSIFOTCS BBEPX OT TEOPETHUYECKUX KPHUBBIX
obecrnieuenHocTd. W maneko He Bcerma yBenude-
uue ko3 dunuenra acummerpun (nondop C) uc-
MpaBIsieT TOJOKEHHE, a 3a4acTylo IOIydeHHas B
pe3yibrare Takux AEHCTBUM KpHBas OTKIOHSETCS
y>K€ OT OCHOBHOM Macchl Touek. [IpuunHa B JTaHHOM
CiIy4ae B TOM, YTO dMIHpHYecKas 00ecrneueHHOCTh
BEPXHHUX TOYEK CYIIECTBEHHO OTKJIOHSETCS OT TEO-
peTrueckoll KprUBO# (10 JaHHOMY 3aKOHY pacrpe-
JieneHus1). BuauMo, BO MHOTHX CIIyYasx «3aKOH»
HEeaJIeKBaTHO OMMCHIBAET BEPXHIOI YacTh paclipe-
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nenenus. U torma, o4eBUIHO, CIEAYET OTKa3aThCs
OT CTaHJAPTHBIX CTATUCTHUYECKHUX IIPUEMOB.

Cornacno (Haitmeno B.M., 2002: 47), «...
KaracTpopuuecKue HaBOJHEHUS, TNPOUCXOIAIINE
Ha HaIllell IIaHeTe, He SBISIOTCA U3 Psilia BOH BBI-
XOJSIIIUMHA  COOBITUSIMH, & HWMEIOT JOCTaTOYHO
OOJIBIIYIO BEPOSITHOCTB, U C 3TOM BEPOATHOCTHIO
HEOOXOIMMO CUHUTaThCs». Jlanee — OTHOCHUTEIbHO
IIPUMEHAEMOM pacueTHOM Meromuku: «Ecim uc-
MOJIb30BaTh Ul CTAHIAPTHOH 00pabOTKH BpeMeH-
HBIX THUAPOIOTHYECKUX PANOB pacIpeieicHuE U3
ceMelcTBa 3KCIIOHEHLINATIbHBIX, KaK 3TO PEKOMEH-
nytoT (CtpouTenbHble HOpMBI U npaBuia, 1983: 9),
OYEBU/IHO, KaTacTpouyueckne HaBOAHEHUS OyayT
JUTsl Hac Bcerna HeokuaanueiMuy» (Haiinenos B.U.,
2003: 14). 1 3arem: «HaBomHEeHUS HUCKITIOYHTEIh-
HOW CHIIBI TIOCTIETHUX JIeT yOeNIUTENbHO MOKa3alH,
YTO PACCUUTHIBATH 3alUTHBIC NaMOBI, TJIOTHHBI U
JIpyrue TUAPOTEXHHUUYECKUE COOPYKEHHUS HEoOXo-
JUMO Ha OCHOBAHHWH WHBIX BEPOATHOCTHBIX 3aKOHO-
MepHoCTe». B yacTHOCTH, 3TUMHU aBTOpamMu Hpea-
JIaraeTcsl CTENEHHON 3aKOH PACIIPEIEIEeHUSI.

Ho BcrmenctBue pasHbIX yCIOBUH (GOpMUPO-
BaHUS BBICOKMX M HHU3KHUX IaBOJAKOB PsIIbI MaKCH-
MaJIBHBIX PAaCXOZ0B BOABI YacTO OBIBAIOT HEOIHO-
poxubl. To ecTh JBe Y4acTH PaHKHPOBAHHOTO psfa
MOJUMHSIOTCS Pa3HBIM 3aKOHaM pacrpenencHus. B
9THX CIIydasx BOOOIIE COMHHUTENIbHA BO3MOKHOCTh
YCIENTHOTO noAdopa eANHON KPUBOM 00eCTIedeHHO-
CTH Ul BCETO TaKOTO psfa — HE3aBUCHUMO OT TOTO,
KaKOM 3aKOH PACIpEAEICHUs] NPUHSTH — Jorapud-
MUYECKU-HOPMAJIBHBIN WM CTEIIEHHOM.

Ects m apyroil myTh «IOATOHKM» TEOpETHUE-
CKUX KPUBBIX K 3MIMPUYECKUM JaHHBIM. JTO — yce-
YeHHbIe KPUBBIE paclpesieleHus, Ipu NIPpUMEHEHUN
KOTOPBIX J00WBAIOTCA COOTBETCTBUS HMIIUPUYE-
CKUX TOYEK TEOPETUUYECKOW KPUBOH JUIIb ISl UH-
TepecyIollei Hac 4acTH pacnpeneieHus. /s Beico-
KHX pacXo/loB H YPOBHEH BOABI 3TO — BEPXHsISI 4acTh
pamKHMPOBAaHHOTO psifa. BO3MOXHOCTH HCIOJB-
30BaHMs YCEUEHHBIX paclpeneieHuil Obula mpea-
ycmotperna B (Chen Y., 2014: 109) u B (Ilocobue
M0 OIPEJENCHNUIO0 PACUETHBIX THUAPOIOTHIECKUX
xapaktepucTuk, 1984: 119) ans HeomHOPOAHOTO
psAa, XOTs HUKAKUX PEKOMEHJIALMI 10 ero mpuMme-
HEHUIO TaM He COAEPKUTCA. B HOBOM poccHiickoM
CBoze mpaBmJI 10 MPOEKTHPOBAHHUIO U CTPOUTENb-
ctBy (Csox mpasun CII 33-101-2003, 2004: 27)
MCIOJIH30BAHNE YCEUCHHBIX PACIpENIeNeHul peKo-
MEH/I0BAaHO NMPUMEHSTH IJs1 HEOJHOPOAHBIX PSAAOB
MakcHUMalbHOTO cToka. Ho npennaraemas MeTonnka
Janexo HebeccnopHa. B wacTHocTH, mpeqnararoTcs:
($UKCHpOBaHHAS TOYKA YCEUEHHS, MCIOIb30BaHHUE
TOJIKO HOPMAJILHOTO ¥ FaMMa-paclpeieiIeHHUs.

CornmacHo pexomeHjanusaMm (Meroguueckue
PEKOMEHJIallul 1O OIEHKE OJHOPOAHOCTH THI-
POJIOTHYECKUX XapaKTePUCTUK U OTPEIEICHUE UX
pacyeTHBIX 3HAUEHUH 110 HEOJHOPOIHBIM JaHHBIM,
2010: 37), mpu UCHONB30BaHUU CTATHCTUYECKHX
METOJIOB B HH)KEHEPHBIX THIPOJIOTHIECKUX pacde-
Tax B Ka4e€CTBE OJTHOTO U3 OCHOBHBIX JOMYIICHHM
MIPEATIONAraeTcs CTaTUCTHYecKas OJHOPOAHOCTH
HUCXOIHOW MPOCTPAHCTBEHHO-BPEMEHHOM THUIPO-
METEOPOJIOTHUECKON HHPOPMAITUH.

AHanu3 BpEMEHHON OIHOPOJHOCTH HEOOXOIH-
MO BBITIONHATH TPH TOCTPOSHUH aHATHTHYECKUX
KpUBBIX paclipe/ieleHns, BKIIIo4as OLEHKY Mapa-
METPOB M KBaHTHJIEH pacmpesielieHus, IPH aHAIH3e
TPYHIIAPOBOK JIET PA3IIMIHON BOAHOCTH.

OneHka OJHOPOAHOCTH PAJOB CIIOEB CTOKa
BECEHHETO IOJIOBOIbS (32 MEPHOI MOCIEIHUX Je-
catunetnii 1974-2014 rr.) p. Ecuinps mokaszana cire-
JIYIOIIUE pe3ynbTaThl: Mo t-kpuTepuio CTbIOACH-
Ta HEOIHOPOAHBIMU SIBIsItOTCA 12 % psAnoB, a mo
F-xputeputo @umepa — 50 %.

Becennuii cTok B ocnenHue AECATUIETHS CHU-
3WJICS TIO OTHOIIEHHUIO K TPEIIECTBYIOIIEMY MHO-
roietHeMy nepuony Ha pexax Cuets, [llaranansr
n Ecuib, Ha KOTOPBIX MPOU30IIIO CHUKEHHE CIIOEB
BECEHHETO ITOJIOBObS, OTMEYAETCS 1 YMEHBIIIECHIE
qucrniepcnn ux kojebanwmii (Puc. 1).

ITo pexe Kankyran nHaOmiomaeTcs yBenHMuCHHE
BECEHHETO CTOKAa MO CPaBHEHUIO C TPEABIAYIIHM
MIEPUOJIOM, T1I€ OTMEYAETCsl YBEINYEHUE AUCTIEPCUN
YX KoJeOaHuH.

Onpedenenue napamempos pacnpeoeneHus.
OcHOBHOH ~ 3amadell  HWCCIIEAOBAaHUS  SIBIAETCA
ONpEeNeICHHE IapaMeTpOB paclpeneieHns 1o
MHOTOJIETHUM pSAaM MAaKCHMaJbHBIX PacxXoioB
BOJIBI.

B xozme mpoBeAeHHBIX UCCIICAOBAHUH IS MaK-
CHUMAaJIFHOTO CTOKAa BECEHHETO TMOJIOBOMbS IJIs BCel
paccMarpuBacMOU TEPpPUTOpPUM ECHIIBCKOTO BOJIO-
XO3ACTBEHHOTO OacceifHa MONydYeHBl CIICAYIOIIHE
pe3ybTaThl:

1) MOy I MAKCUMaJILHOTO CTOKA BECEHHETO I10-
JIOBOXIbSI U3MEHSETCs B Tipeenax ot 1,33 j/cexxkm?
10 244 n/cexxkm?;

2) cpenHss KBaapaTH4ecKas OINNOKa HOPMBI
cToka He npesbimaer 20 % (B cpenHeM 3Ha4YeHUE
cpemHel KBaJpaTHYCCKOW OIMHOKH COCTaBIISAET
17 %);

3) xoopdunment Bapuanuu C H3MEHAETCS OT
0,75 no 1,87;

4) cpenHsis KBaapaTHdeckas OIIMOKa pacuera
C, namensiercs or 7 % 1o 39 % (B cpennem 3Hade-
HHE CpeaHEl KBaApaTHIECKOHW ONTHOKH COCTaBIISICT
16,5 %);
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5) 3HayeHus KOd(pPHUIMEHTA ABTOKOPPEISLIHUU
mMensatoTes B npeaenax or 0,1 mo 0,43 (cpemuee

3Ha4YeHUE KO3 UIIMECHTA aBTOKOPPEISIUN COCTAB-
nstet 0,2).

Pucynox 1 - Jlunamuka MHOTONETHUX U3MeHeHuH Q  pek b6acceiina Ecumb

B xoze mMpoBeACHHBIX UCCIICAOBAaHUMN JIIS CIIOS
CTOKa BECEHHETO ITOJIOBOJIbS JIJISl BCEl paccMarpu-
BaeMoil TeppuTopur ECHIIBCKOTO BOIOXO34MCTBEH-
Horo OacceliHa MOyYEHBI CIEAYIOIINE Pe3yIIbTaThL:

1) cpemHeMHOTONIETHEE 3HAYCHHWE CJIOS CTOKa
BECCHHEI0 IOJIOBObS M3MEHSETCS B MpEeiax OT
1 MM 110 95 MM;

2) cpemHsisl KBaIpaTU4ecKas OIIMOKa pacyera
cyost cToka He mpeBbimaet 10 %;

3. ko3¢ duuuent Bapuanuu C H3MEHSETCS OT
0,50 mo 1,15;
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4) cpennss kBagparuieckas omubdka pacuera C
He npesbimaet 20 % (B cpeqHeM 3HaUCHUE cpeaHen
KBaJIpaTUIecKoi ommOku cocraiser 18 %);

5) 3HaueHus kod3(duIMeHTa aBTOKOPPENSIUN
m3MeHstotTcs B mpenenax ot 0,06 mo 0,48 (cpennee
3Ha4YeHne K03 HIIeHTa aBTOKOPPEISAIUN COCTAB-
nset 0,29).

BriBoabI
1. UsmeHeHHE CTaTUCTUYECKUX TapaMeTPOB Ca-
MBIX BBICOKHX BOJI B OacceitHe pexu Ecnib 3aBucHT
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OT aHTPOIOTeHHOTO (HaKTOpa, a CPEAHUE CABUTH HX
BPEMEHH IIPOXOXKAEHUS 00YCIIOBIICHBI TOJBKO BIMSA-
HHUEM M3MEHEHHUs KiuMmara. J{eicTBUTENbHO, cpel-
HEroJ0BOM CTOK peku Ecuiib U ee MpUTOKOB 3HAYM-
TEIBHO U3MEHWIICS 3a MOCIEIHUE NECATUIECTUS IO
CPaBHEHUIO C MPEABLAYIINM IEPHUOIOM.

2. Habnromaercss paHHee NPOXOXKIEHHE IHKA
nosoBoabs. OcpenHeHHas JaTa IPOXOXKAEHHS KA
IIOJIOBOJbA HA p. Ecuitb — ¢. YnapHoe caBuHynach Ha
JIBa THS paHbllle, HAa TP HSA B cTBOpe ¢. KameHHBIi
Kapnep, Ha dyetsipe gHs B cTBOpe I. [leTponaBioBck
M0 CPABHEHHUIO C mepuoomM 10 1973 rr.

3. Ha p. Xabaii — r. ArGacap n3MeHeHHI! HeT, a
MaKCHUMaJIbHBIA pacxof Boabl Ha p. XKabaii — c. ban-
KalllMHO TPOXOJUT Ha JiBa JHA IO3KE II0 CpaBHe-
HUIO C €CTECTBEHHBIM NEpHoJOoM. MaKCUMalbHBINA
pacxos BOIbI MPOXOIUT HA BA-TPH JHA MOPKE U HA
nputokax p. Ecune pp. AxkanOypieik, MmanOyp-
TBIK, BaOBIKOY pITBIK.

4. O nare Hayaia MOJIOBONBS B OacceliHe peKu
Ecunp MOXHO cienars ClieAyIoye BEIBOIbI:

— B BEPXHEM TEUCHHM pekH Ecuib gara Hada-
JIa TIOJIOBO/IbA HaOmogaeTcs Ha 1 1eHb paHblle, Mo
CPaBHEHUIO C €CTECTBEHHBIM IIEPHOIOM;

— B ctBope ruapomnocrta . Hyp-Cynran Ha 8
JIHEW paHbllle, B CPEJIHEM TEUEHUU HA 5 THEN;

—Ha 3 1Hs paHblIe B cTBope I. [leTponaBnoBck.

5. B BepxHeMm Teuenuu peku Ecuiib BeceHHee 1o-
JIOBOZIbE 110 CPABHEHUIO C MPEIBITYIIUM MIEPHOIOM
3aKaHYMBAETCS B CPETHEM Ha IISATh IHEH paHblIe, a
B cTBOpe ruzposoruueckoro nocra r. Hyp-Cynran
Ha 15 gHeil paHblle, B cpelHEM TEUEHHH PEKU Ha
4 nus paHblie, a B cTBope I. [leTponasnoBck Ha 26
IHEH paHblIe. JTO MPHUBEIO K COKPALICHUIO CPOKa
MIPOIOJIKUTETHFHOCTH TIOI0BOIBS peku Ecuib.

6. CTaTucTUYECKU aHaIU3 PAIOB MaKCUMAalb-
HBIX PacXo[0B BOJbI IIOKA3bIBAET, YTO B IIpeodnaa-
IOIMX CIy4asx HaOIloNaloTcs HampaBlICHHBIC W3-
MEHEHHUS.

7. I'maBHOI 0COOEHHOCTHIO U3MEHEHMS MAaKCH-
MaJbHOTO CTOKa SBJSETCS ClEAyIollee — B TUAPO-
JIOTHYECKHX pAfaX MAKCHMaJbHBIX PACXOJOB BOJBI
3a MOCJEAHNE AECATHICTHS COKPaTHINCh Habrone-
HUS PacXoJI0B BOJBI C PEIKON MOBTOPSAEMOCTBIO U C
HU3KOH 00€CIeYeHHOCThI0, HA00OPOT, B PAIaxX MaK-
CHUMAaJIbHOTO CTOKa HaOJIONAI0TCSl HU3KUE 3HAYCHUS
pacxomoB BOABI C OYEHb BBICOKOH OOEcIeueHHO-
cteio (1967 1., 2000 1.).

8. Ha peke Jabaii HanpaBIeHHBIX M3MEHEHUH
MaKCHMAJBHBIX PacXoJ0B BOABI HE HaOIIOgaeTCsl.

9. HabGiromaetcst paHHee HACTYIUIEHUE JIATHI Ha-
yaJia TOJIOBOABS M JaThl OKOHYAHUS TOJOBOIbS, B
pe3yibTaTe 4ero CokpauaeTcs NpoJoHKUTENbHOCTh
ITOJIOBOABSL.
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AKAAAA CYAPMAADBI AAKABDbI TOTbIPATbIHbIH,
MEANOPATUBTIK XXAFAAUDBIH BAFAAAY

Makanapa Akaana cyapmanbl aakabbl TOMbIpaFbiHbIH (OU3MKA-XUMMSABIK, KACKETI, MEXaHMKAABIK,
KYpaMbl, KOPEKTIK SAEMEHTTEP peXXMMi 3epTTeAsi. AKAaAa aAKabblHbIH TOMbIPAFbIHbIH MEXaHMKAAbIK,
Kypambl H.A. KauMHCKMIMAIH ©AICIMEH 3epTTeAin, aAblHFaH MaAiMeTTep GobiHIA  6aAPAbIK,
KabatTapaa TyHOarap TapaAraHbl aHbiKTaAAbl. JKiHilLKE AMCNEPCTi MeXaHMKAAbIK, IAEMEHTTEPAIH,
A depeHLMaumscbl, TOMbIPaK, KYPaMbIHAAFbl T'YMYC MOALLEpPIHIH, HEri3ri KOPeKTiK 3AeMEHTTEPAIH,
KaTMOHAAPABIH, CbIMBIMABIABIFbIHBIH >K&HE OHbIH, KYHAPABIFbIHbIH TOMEHAEYiHEe OKeAeTiHi >KaMAbl
MOAIMETTEp Bepinai.

KapacTbIpbIAbIN OTbIPFaH TOMbIPAK TbIH, HEMi3r XMMUSABIK-(DM3UKAABIK, KYPaMAAPbl MEH XMMUSIABIK,
KacueTTepiHiH 3epTTey HaTu>KeAepi OOMbIHLLIA TOMbIPaKThiH >KbIPTbIAFAH KabaT acTbl KabaTbiHAQ
F'YMYCTbIH, A€Hreni TemeHAereHi GeAriai 6oAAbl. SIFHM, KapOOHATTbI CYp TOMbIPaKTapPAb! y3aK, MEP3iM
60Vbl eriHlWiAikKe nanaasaHy CaApapblHaH OPraHMKaAbIK, 3aTTapAblH MOALLEPI TOMEHAEM, T'YMyCTbl
3aTTapAblH KypaMbiHbIH canaAblk, AeHreni Gipluama e3repicke ylibipaFaHbl aiKbIHAAAAbI.

Kypiw aybiCnaAbl €eriHWiAiri TonblpafblHbIH arpOXMMMUSIABIK, KYPaMbIHbIH, 3epTTey HaTUXKeAepi
dochopAbIH AEHIeni TOMEH >KaHe opTalla MOALLEPAE KE3AECETIHIH KOPCETTi. 3epTTEAreH ToMbIpakKTarbl
SKbIAXKbIMAAbI KaAMM MEALLEPI KYpill ©CIMAITIHIH MiCin XeTiAy Ke3eHiH TOAbIFbIMEH KaMTamMachl3 eTe
aAManAbl. Kypil AakblAbl YWiH €H MaHbI3Abl KOPEKTIK SAEMEHTTEPAIH 6ipi BOAbIN CaHaAATbIH a30TThiH,
MOALLEPi, OpraHMKaAbIK, 3aTTapAblH KypambiHa GaiAaHbICTbl TOMEHTT AEHreinre cam KeAreHi 6eKiTiAai.

3epTTey HbiCaHbIHbIH, TOMbIPAFbIHbIH 3KOAOTMUSIAbIK, MEAMOPATMBTI >KafAarbl OOMbIHILA eKiHLLi
peTTiK Ty3AaHy, COpTaHAaHy, 6aTrnakTaHy MaceAeAepi OpbiH aAFaH. AMMAKTbl y3ak, >KbIAAAp 6oWibl
cyra 6acTblpy, Kypill erictikTepiHe TMIMCI3 naraaAaHy TOMbIPaKTbiH, M3MKA-XMMMSIABIK, KarAanblHbIH,
HallapAayblHa SKEAreH.

Ty¥iiH ce3aep: MEeAMOPATUBTI >Kafaai, aybiCraAbl €riCTik XYMeci, Tonbipak, CyapMaAbl aAKanTapbi,
rYMyC, KOPEeKTiK SAeMeHTTep.

T.A. Bazarbayeva, G.A. Mukanova, A.A. Oshakbay

Al-Farabi Kazakh National University, Kazakhstan, Almaty, e-mail: tursynkul.bazarbayeva@gmail.com
Correspondent author — A. Oshakbay, e-mail: aitu.aa96@mail.ru

Assessment of the reclamation status of soils in the Akdala irrigation massif

The article studies the physical and chemical properties, mechanical composition, and mode of
the elements of the Akdala massif irrigated land. The mechanical composition of the soils of the Akdala
massif was studied by the method of N. A. Kachinsky, the obtained data show the presence of silt in all
layers. Data on the differentiation of fine mechanical elements on the capacity of cation exchange and
factors contributing to the reduction of their fertility are presented. The study of the physical and chemi-
cal composition and chemical properties of the soils under consideration shows decrease in the humus
content in the arable and sub- arable horizons. Long-term use of carbonate gray soils on arable land has
led to a decrease in the content of organic substances and changed in the qualitative composition of
humus substances. The study results of the agrochemical composition of rice crop rotation soils indi-
cates that phosphorus levels are low and medium. Studies of mobile potassium show that the content of
mobile potassium fully ensures the growth and development of plants. The most important nutrient for
rice culture is nitrogen, which depends on the content of organic substances and staying in low place.
According to the ecological and land reclamation conditions for studying the soils of the object, second-
ary salinization, salinization, waterlogging, long-term irrigation, irrational use of rice fields, have led to a
deterioration in the physical and chemical properties of soils.

Key words: reclamation conditions, crop rotation system, soil, irrigated land, humus, nutrients.
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OLI,eHKa MEAUOPATUBHOIo COCTOSIHUA NOYB AKAQAMHCKOTrO MaccuBa opoLueHUus

B crtatbe m3yuyeHbl (DU3MKO-XMMUYECKME CBOMCTBA, MEXAHWMYECKMIA COCTaB, PEXUM ISAEMEHTOB
nUTaHUs AKAQAMHCKOrO MacCMBa OpOLLIEHMS. MexaHM4Yeckmii CocTaB MoyvB AKAAAMHCKONO MaccuBa
nccaepoBaH MetopoM H.A. KaumHckoro. NoaAyueHHble AaHHble MOKa3blBalOT HaAMUME MAA MO BCEM
crosiM. TlpuBeaeHbl AaHHble 0 AMdbepeHUMalmMmM TOHKOAUCIEPCHBIX MEXaHUMUYECKMX 3AEMEHTOB, O
€MKOCTM KaTMOHHOro 00MeHa 1 (DaKTopPbl, CMOCOBCTBYIOLME CHUXEHMIO UX MAOAOPOAMS.

Ha ocHoBe u3yueHns U3NMKO-XMMMUUYECKOTO COCTaBa U XMMUYECKMX CBOMCTB PaCcCMaTpUBaEMbIX
MOYB BbISIBAEHO CHMXKEHME COAEPIKAHMS M'YMYyCa B MaXOTHOM M MOANAXOTHOM FrOpM30HTax. AAUTEAbHOE
MCMOAb30BaHMe KapOOHATHbIX CEPO3eMOB Ha MallHe TMPUBEAO K YMEHbLIEHMIO COAEP>KaHMS
OpraHMYecKmx BELWECTB U U3MEHEHMIO KaUeCTBEHHOIO COCTaBa r'yMyCOBbIX BELLECTB.

Pe3yAbTaTbl M3y4YeHUs arpOXMMMYECKOro COCTaBa MOYB PUCOBOrO CEBOOOOpPOTa MOKa3biBAOT,
4YTO ypoBeHb hocopa BCTpevaeTcs HU3KMIM U CpeaHuid. M3yueHne NoABMXKHOIO KaAMs MOKa3bIBaeT,
UYTO COAEPIKaHMe MOABMXKHOTO KaAMsl HE MOAHOCTbIO 06ecrneunBaeT pocT U pPasBUTUE PacTeHnin. AAs
KYABTYPbl prca BaXKHEMLLIMM MUTATEAbHbIM DAEMEHTOM SIBASIETCS 30T, KOTOPbIN 3aBUCUT OT COAEPIKAHMS
OpraHMYecKmx BELECTB U HAXOAMTCS Ha HU3KOM YPOBHE.

1o 3KOAOrO-MEAMOPATUBHbLIM YCAOBUSIM M3YUYEHMUSI MOYB 0ObEKTa MCCAEAOBAHWMIA MMEET MECTO
BTOPMYHOE 3aCOAEHME, OCOAOHLEBaHME, 3a60AaUMBAHME B PE3YALTATE MHOMOAETHENO AAUTEAbHOIO
OpOLLEHUSs, HepPaUMOHAAbHOE MCMOAb30BAHME PUCOBBIX MOAEN, YTO MPUBEAO K YXYALIEHWMIO (DU3MKO-

XUMNYECKMX CBOMCTB MOYB.

KAroueBble caoBa: MEAMOpPaTMBHOE COCTOAHME, CUCTEMaA CeBOO60pOTa, Nno4Ba, opollaemMble yroab4,

rymycC, nnMTaTeAbHbl€ SAEMEHTbI.

Kipicme

Kazakcran PecnyOnukachlHBIH Kep KOPBIHBIH
38,6 mallBIBBIH ayblI IMApyamIbUIBIK —aJIKaITapbl
ajelll  >Karelp. MyHaail aybul  IIapyallbLIBbIK
AJKANTapbIHBIH KOFaphl YJECTIK caJMarbl SKOHO-
MUKaza, OipiHII Ke3eKTe aybll MapyanblIbK aifHa-
TIBIMBIHA JKEpIIEpi MaiaTanybIHbIH HEeTi3ri (aKTo-
pHI petinae O6arananaapl. EniMi3 arpapibsl MemIiekeT
OOJIFAaHJIBIKTAH aybll INapyallbUILIFBIHBIH JIaMy-
BIHA YJIKEH KeHin Oemiim oTwlp. bipak, Oyn dak-
TOpIBl TOMEHACTETIH MaHAep Ae a3 emec. Onapra
aNKanTap/Abl HeICAHAIIBI MaKCcaThIH/IA Maiiiananoay,
9pO3MsiFa YIIBIpAy, arpOTEXHHUKAJBIK LIapayapibl
IYPBIC JKYpriz0ey CHSAKTHI Kardaiiap ocep ereni
(Momxiritosa, 2014: 12).

Kazakcran Pecriyonukackt [Ipesunentiniyg 2017
KeUTFel 31 KaHTapmarel «Ka3akcTaHHBIH YIIiHIII
JKAHFBIPYBI: JkahaHIBIK Oacekere KaOIIeTTLIIKY
artel Kazakcran xankpiHa JKongaysiHaa en SKOHO-
MHKAChIHBIH JaMybl MEH OHBIH 09CEKeIeCTiKKe
KaOUMeTTLIriH KeTepyneri Herisri Tabbic Ke3i —
WITTBIK SKOHOMHUKaHBI 9p TapanTaHAablpyra Oaca
KOHUT aymapbuiabl. OCBHl Kojmayma «ATpapiibik
CEKTOp OSKOHOMHUKAaHBIH JKaHa JApaliBepiHe aiiHa-
JyBl KaKeT» AereH 0onateiH EnbaceiMers. by pert-
Te, OpUHE, aybUl MapyaIlbUIBIFBIHIA HETI3Ti eHOEeK
KYpaJbl OOJTBIT TAOBUTATHIH KEep PeCypCTapbiH THIMI1
naiijasiaHy, aranraH MiHAETTEPHi JKy3ere achlpy-

Jla aca MaHbBI3Bl POJl aTKapaThIHBI OENTiNi. AIIBIK
HapBIKTHIK 3KOHOMUKA >Kar[aibIH/Ia JKOHE QJIEMIIK
a3bIK-TYJIIK HapBIFBIHIA OPBIH aJIbII OTHIPFaH YJIKEH
09ceKeNIeCTIKTe aybul IIapyallbUIbIFel OHIIpiCiHIe
JKETICTIKTEpre JKEeTy VIIH ae Kepli THIMII ITai-
Jana”y Herisri mapt Oonbin Tabbutagsl (XKompay,
2017: 3).

Kasipri ke3ne pecmyOnMKaMbI3Iarsl aybul Ia-
PYaIBUIBIFBl CAHATBIHAAFBI MAliIaNaHbIIaTBIH Kep-
TepAiH JKanmbl KeJeMmiHiH 24,3 MIH. TeKTapbl —
ericTik xepnep. byn perre, erictik xepnepzin 70
ManbI3bl ACTHIKTH aiiMakTapaa Kocranaii, Axkmona,
Conrycrik Kazakcran xone IlaBmomap oOmibicTa-
peiHOa woreipianrad. CoHbIMeH Oipre, pecy-
Onuka OoifpiHma 2,1 MIIH. Ta cyapmaisl xep Oap,
OHBIH imiHAe 1,4 MITH. ra ericTiK Kep JXoHe Ol
Herizinen Anmarel, OHTycTik Kazakcran, JKam-
obu1, Ke3butopaa xone HIbirpic Kasakcran o0mbl-
CTapblHAA OpHAJIACKaH. AJIMaThl OOJIBICHIHBIH aybII
IapyambuIbIK Jkepiaepi — 15 Miaa 839 MbIH Ta, OHBIH
1 MiH 61 MBIH ra ericTik epiepai Kypaiabl. A-
MaTbl OOJBICHI CyapMaibl XepiepiHiH 37 TMaibI3bl
KonanbeicTa eMec. OHBIH OacThl cebenTepi Kem
KbUgapaaH Oepi cyapy KyHenepiHiH TeXHHUKAJIBIK
JKaFJaibIHBIH CBHIH KOTEPMEYi, Cy TapTy MeH Cy 0oy
KYHeNepiHiy ecKipyi *oHE allKanTapAblH eKiHIIi
PET TY3[aHybl, aybICMIANIBl €TiCTiK KYHeciH THIMCi3
rmaliaady aTajFaH >Kepiiepai THIMII Taigananyra
Kepi ocepin turizyne (Paxumbaes, 2017: 13).
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AKJana cyapMaibl anKaObl TOTBIPAFbIHBIH METHOPATUBTIK KaFIaiibIH Oaranay

Bankain aynaneiH anateiH 00JcaK, KEWIHT JKbLI-
Iapbl TaimaJaHBUIMAWTBIH — €TICTIKKE  KapaMbl
JKEPIIEPiH KeeMi Kbl cailbiH Kemyge. COHIBIKTaH
KeJICeIIeKTe MEMJICKET alfblHIa TYPFaH YJIKeH
MiHIETTep KaTapblHa ay bl ITAPYaIbUTBIK JKePIICPiHIH
KOpFay MEH THIMJII TaiiianaHy MiHAeTTeMenepi TYp
Jen aiityra Oomanpl. Aran aiiTkanma, PecrryOmu-
Ka OOHBIHITIA CyapMaibl €TICTIK aiiMarblH OecC JKbUT
imminae 40%-Fa KeHEWTIN, 2 MJTH. TeKTapFa JKeTKI3y
JKOCTIapIIaHFaH. ATaliFaH TallCBIPMaHBbl OpPBIHJAY
MaKCaThIHa OOJTBIC YKOHE ay/iaH ACHIeHiHe OipKaTap
XKyMBICTap atkapbutybl THic (Kutanbaes, 2016: 12).

Ocpbiran  coiikec Aknana cyapManbl Kypill
AJKAOBIHBIH TOIBIPAFBIHBIH JKOJOTHSIIBIK, MEJIHO-
PATHUBTIK KarJailblH KapacThIpy ©3€KTi Macelie-
nepaiy Oipi.

3epTTEey MaTepuaJIapbl MeH daicTepi

3eprrey HBICAaHBI AJMaThl OONBICH bankarn
aygaHblHa KapacTel, AKJajga Kypill cyapMaibl
aNKaObIHBIH ~ TONBIparbl. bankam — aygaHBIHBIH
JKaJMbl cyapMajbl skepiHiH kesieMi 2017 KbUIFbI
1 xapamara coiikec 31 583 ra, onsiH 28 044 ra
eTiCTIK aJKanTapbl. AyJaHABIK aybUl APy LIBUIBIFbI
OemiMi MomimMeTTepi OOMBIHIIA CyapMalbl ericTik
kepnepinig 28011,8 ra aysn mapyamibuIbIK
JaKpUIIAPBIH eryre nananansiiansl. Kanran 32,2
ra KapKbUIBIK-IIAPYIIBUIBIK JKaFaainapra Oaii-
JaHBICTHl MARAaHbUIMaraH. AygaHAarsl ipi cyap-
MaJlbl eTiCTiK kepiepi Axmana ankaderaga (1-cy-
peT) opHamackan Oonbinl TaObutansl (Paxumbaes,
2017: 2).

1-cypet — Axnana cyapMaisl aTKaOBIHBIH KapTackl

3epTTey KYMBICTAPHl TOMBIPAKTaHY, ET1HIIIIIK
KOHE OCIMIIK IapyallbUIbIFbl FBHUIBIMAAPBIHBIH
Oapmara Oenrini omictepi OOWBIHINA KYPTi3iimi.
ATan alTKaHJa TOTBIPAKTAHY FHUIBIMBIHBIH IPO-
mectepAl OyKin aybuIapyallbUIbIFBl FBUIBIMAA-
pBIHA OpTaK JaNabIK TXIpHOe omicTepi Koima-
HBUIIBL.

TompIpakTaFbl aJllbl TYMYyC >KOHE T'yMYCTBHIH
hpaxumusuteik Kypambel M.B. Tropur oxici OoibIHIIIA
3epTTeN . AJl TY3bUTBIFBIH )KOHE TY3IIH X IMHUSUTBIK
KYpaMbl MEH OHBIH Cy epiTIHIICIHIET )KeH1JI epUTiH
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anunoniap meH katuonaap K.K. T'enpoity XuMusiibik
omictepi OOMBIHIIA aHBIKTANbIHABL. COHmAN-aK TO-
MBIPAKTBIH  CLITUTI-KBIIIKBUIABl  KaFdaibl TIOTEH-
NASAMETPUSIIBIK ~ ofictieH  aHBIKTanabl  (OTapos,
2007: 31).

Tomelpak KypaMBIHIAFBl JKCHIUT BIIBIPAUTHIH
OpPraHMKAJIBIK JKOHE MHUHEPANJIbIK a30T KOCHI-
meictapbiH aHbikTayga A.X. KopHduien yceiHFaH
CINTUTIK ofic TMalganaHblIABl. AJ OHBIH HUTPATTHI
KOHE aMMOHHIJI TypJepi MOTEHIMOMETPHS OiCi
aPKBLIBI aHBIKTAIIBIH/IBL.



T.A. bazap6aeBa xoHe T.0.

TombIpakTarsl kanmbl GocPOopabl aHBIKTAyAA
K.E. I'maz0ypr xone I"M. lllernoBa yceiaran aici,
aJl TOIIbIPAK KyPaMbIH/AFbI KAkl KaJTUHII Taiaay-
nma JI. CmuttiH opici madgananeuiasl. KapOoHATThI
TONBIPAK KYPaMBIHAAFBl JKBUDKBIMAIE  (ochop
skoHe Kanuitnin Memmepi B.II. Mauurun xoHe
ILI. T'pabGapoBa omiciHiH HETi3iHIE >XaCaJIBIHJIBI.
OCIMIIIK KYpaMBIHIAFBl KOPEKTIK DJIEMEHT JKall-
nel  a30T Kbeengame omici  apKbUIBI  3€pPTTEI],
TOTBIPAKTBIH MEXaHUKAIBIK KYPaMbIH 3EpTTEYC
H.A. Kaunnckuiinig oici Koinmaneuiabl (MyKaHOBa,
2006: 94).

3epTTey HITHIKeNEPi XKIHe TAJKbLIAYIap

Axpana cyapmanbl aikaObIHAA Kypill arpo-
nmaaamadTTapelH KYpy YIIiH KOJIAHBUIATBIH TO-
MBIPaK METHOPALIMACKHI Ka3ipri Ke3/IeTi KAJIbINTACKaH
TOTIBIPAK TY31UTy POIIECiHiH, CYIIbI, TY3/bl, KOPEKTIiK
XKoHE Oacka Ja MaHBBOBl PEKUMICPHIH KYpPT
e3repyiHe aiblll Kenai. ThIH TOMBIPaKThl UTEPreH-
HEH KeWiH KYPIII JaKbIJIbIHA 3BOJIONNS OaphICHIHIA
KalBIIITACKaH OHBIH ©31H-631 perTey TeTIKTepi
TyOereitni e3repai, OyJl Kypill arponeHo3IapbiH
TaOWFU JKOHE AHTPOIOTEHIIK JKOJOTHSUIBIK (aK-
TOPIAPABIH SPTYPIL ocepiHe Ce3IMTaJAbIFbIH JKOFa-
peutatanel. Tomblpak Ty3ily MpOLECiHIH ofaH opi
OarbpITHI HETI3iHEH OHBI Kallail TMaianaHyFa KoHe
TOIBIPAKTHI ©CIPY YKOHIHJETI ic-mapanapblH WH-
TeHcHBTiNiriHe OaiinanbicTel. OHBIH TpaHcdopma-
IIUSACHI TOTIBIPAK TY3YiH MOJICHH IPOIECIH IaMBITy
JKOHE TONBIPAKTHIH KYHAPJIBUIBIFBIH apTTHIPYFa Ja,
TOIBIPAKTBIH TO3Yybl MEH OHBIH KYHapJIbUIBIFBIH
TOMeHJIeTyi ae MyMKiH. COHFBI OHXKBUIIBIKTA all-
KamnTa TOMBIPaK-MEJINOPATUBTIK, SKOIOTHSUIBIK JKaF-
JainapAbIH HallapiayblHaH, OPraHUKAJIBIK THIHANT-
KBITIITAPIBIH a3 KaMTaMachl3 €TUTyiHE KoHE aybll-
[IapyalibUIbIK MOJCHHUCTIHIH KaJIbl KYJIIbIpa-
yYBIMEH OailylaHbICTBI CyMeH OacCTBIPBIIATHIH KYpill
TONBIPAKTAPBIHBIH TO3Ybl EPEKINe ©3CKTLTKKE He
oonnel. CyapMaibl TOMbBIpakTapaa Oip Me3rijjie
eKiHIII peT Ty3[aHy, 0aTnaKkTaHy >KoHe MeeHTTeHy
nporectepi xypit xareip (Mopaesa, 2002: 176).

AWMaKTarpl TONBIPAKTHIH KYHAPIBUIBIFBIHBIH
TOMEHJIEYiHIH Heri3ri ceOenTepiHiH Oipi — TOIHI-
PAaKTBIH YJIbl 3JIEMEHTTEPMEH, HNEeCTUIUATCPMEH
KoHe T.0. JacTaHy QaxTopiapbl OONBIN TaObLIAIbI.
JlacTaHy TOMBIPAK >KaMBUIFBICHIHIA JKOJIOTHSIIBIK
Tene-TeHIIKTIH OY3bUIybIHAa >KOHE COHBIH cCalja-
PBIHBIH HOTIDKECIHJIE TOMBIPAKTBIH TO3Ybl MEH
KYHApJIBUIBIFBIHBIH TOMEHJIEY1 OPBIH aJIbl. 3epTTey
HBICAHBIHJIAFBI CyapMallbl JKepiiep, TeOXHMHUSIIBIK
ruapoMopdTel JaHAmAaQTTapaa OpHalIacKaH, COH-
JBIKTaH ojiap jacranyra OeiiiMm. COHBIMEH Karap,

JKOFaphl OHIMIUTIKKE KOJI JKeTKi3y YIIiH MUHepaj-
JIbI THIHAWTKBIITAD MEH NECTHIUATEPHAl Maija-
JaHy JXKoHE arpoXWMHSIIBIK HOpMajap MEH IIapT-
Tappl Oy3y Karjainapel o1l aa a3 emec. Aknana
cyapMaJbl ankaobl Liie e3eHiHIH TOMEHT1 aFbICHIH/IA
opHanackaH. lie e3eHi TpaHCIIeKapiak e3eH JKoHe
KOl JKarjaija Kypambl OOHBIHIIA J1a, KejieMi 00ii-
BIHIIIA J1a )XOOATBIK HOpMaJlap/iaH acaThIH JacTaHFaH
arplHABI CYy PECYypCTapblHBIH KaTapblHa >KaTalbl.
AJIKan eTiCTITiHIH MEJIMOPATHBTIK JKaFIaliblHA ©3¢H
CYBIHBIH aFBIHBIH OacKapy Jla 63 9CepiH TUTI3Y/IE.

AKJlana alKanTapblHBIH TOMBIPAK KAMBUIFBICHI
anyaH Typii, 44 Typii Tombipak keszmeceni. OHBIH
Oipmama Oesiri TY3IbI-COPTaHIBl TOMBIPaKTap.
Aknana ankaObIHAA TPaHYIOMETPHUSUIBIK KYpaMbI
JKaFbIHAH KCHIJ JKOHE aybIp KypaMIbl TOMBIPAKTap
Oap. Onapra copraHaaHOaraH KoHE a3 COpPTaH[aH-
FaH, opTala, KarThl COPTaHJaHFaH XOHE COPTaH
TompipakTap eHemi. Ocbl  Oenrinepi  OoHBbIHIIA
IapyanbUIBIKTEIH KYPIII eryre xapamabl skepiepi
QITHI TYPJl TOMBIPAKTHIK-MEINOPATHBTIK TOIIIIAFa
xikreneni. Omap MenUOpanMsiayldblH — OpTYpIi
neHreili MeH cumarbiH Taman eremi. COHIBIKTaH
oJap KypimTi )kKoHEe Tarbl OacKa aybUIIIapyanIbUTBIK
JaKpUIIApBIH  Ocipill eHIM aly YIIiH Oipkarap
TEXHOIIOTHSUIBIK KYMBICTAp/IbI )KY3€Te achlpy Kepek
(Kapabaes, 2014: 26).

AKkJnana anKaOBIHBIH TaKbIp TOPI3/i TONBIPAFHI
MEXaHWKaJIBIK Kypambl OOWBIHINA Maia KyMJbI-
MIaHBI )KSHUT KyM-0aJIIBIKTHI OOJIBITT Kelte . 3epT-
TEY KYMBICTAPBIHJA COHFBI 3 JKBUIABIK TOIBIPAK
yarinepi KapacThIpbUIAbL. byl TombIpak Ka3zoamapbl
Axnama ankaOeiHbIH Ne3 — ericTik TaHaOBIHAH
aNbIHABI (2-CyperT).

TombIpakThIH MEXaHWKAIBIK KYpaMbIHIA Y3aK
xbutnapaa Oip esrepicrep 6onanbl. COHABIKTaH 013
e3iMi3iH Toxipubemizne OipiHIII >KoHE YIIiHII
JKBUTFBI TOTIBIPAK Ka30amapbIHbIH FAHA MEXaHUKAJIBIK
KypaMbIH aHbIKTaabIK. Con cebenti 1-kecreme Nel
xoHe Ne3 ka30a KepceTisreH.

Bapneik kabarrapaa eH OackiM (pakius Maii-
Jla KYM ekeHi kepiHin typ, memmepi 21,2-90,1 %,
oemmekrepaiy auametpi 0,25-0,05 mm. An exiHmri
OpPBIHABI ipl MAHAL (GPAKIUAIap aagbl, OHBIH
meepi — 11,6-54,9 %, OenekTepAiH 1uamMeTpi —
0,05-0,01 mM. Ochl KecTe OOMBIHIIIA Maiga IIaHHBIH,
MeJIIIIepi TONBIPAKTHIH OipiHII KeCKiHIHIE OapITbIK
Kabar OofibiHIIa 5,64-12,07 % apanbiFbiga 0odca,
yuriam  keckiHigge 1,61-7,67 %, Oemmextepaiy
muametpi 0,01-0,005 mm. Tombipak KecKiHAepiHe
KBIPTBUIFAH KabaTTapia TyHOab! QpakuusIapIbH
memmepi 12,1-12,5 % kepcereni. Kanran xabart-
TapJarel TyHOansl (pakusHbH Memepi — 1,61-
7,68 %.
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1-kecte — ToxipnOe anaHbl TONBIPAFHIHBIH MEXaHUKAJIBIK KypaMbl

2-cypeT — AKzana ericTik alnKaOBIHBIH TaHANTap KapTachl

AOGCOIIOTT] — KYPFaK TONBIPAKTHIH (DPAKIHMSIIBIK KYpaMbl %o
Opakiys mimiHaepi, MM

Ne Tepenniri, cMm KyM [IaK TyHGa
1,0-0,25 0,25-0,05 0,05-0,01 0,01-0,005 %2)%51_ <0,001

0-28 1,01 27,55 27,2 11,77 19,89 12,5

Kas6a Nel 28-50 0,02 21,22 54,93 7,27 8,88 7,68

50-60 0,14 53,52 27,81 5,64 7,25 5,24

60-101 0,6 61,17 18,11 12,07 4,43 3,62

0-20 1,11 47,25 27,03 7,67 4,84 12,1

Kas6a Ne3 20-45 0,46 67,39 21,3 3,62 2,41 4,82

45-70 1,17 80,73 11,66 1,61 3,22 1,61

70-100 2,25 90,12 2,8 1,61 1,61 1,61

TombIpakThl TYpPaKThl CyFa O0AacTBIPY MEH OHBIH
HOTWKECIHAC KECKiHHIH Oapiblk Kabart-

keOyi

CBIMBIMIBUIBIFEl  TOMEHIEH/II.
PaKTBIH KYHAPJIBUIBIFEIHA KEepi oCep eTETiH JKBIp-

CoHpaii-aK TOMEBI-

TapblHIa TyHOamap TapanraH. Byn skepne aiita
KeTeTiH Oip Macese KyM *KoHe IaH OeIIeKTepiHiH
MOJIIepl YIFaWbIl, TYMYCTHIH JKOHE KOPEKTIK
3aTTap/IbIH JCHT el a3aliblll, KATHOHIAP/IBIH aJIMaCy
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TBUIFaH Ka0aT acThIH/A THIFbI3 Ka0aT Ty3uIeIi.
TombIpaKkThIH MEXaHUKAIBIK KYPaMBIHBIH MJTi-

MeTTepi OoifpIHINIA OapibIK KabaTTapia TyHOaIap

Tapasiral. ByHaii xKiHIIIKe AUCTIEPCTI MEXaHUKAJIBIK



T.A. bazapb6aeBa xone T.0.

aMeMEHTTepiH I depeHInatsacs TObIPaK Kypa-
MBIHJAFbl TYMyC MOJIIEPiHiH, HETI3ri KOPEKTIiK
AIIEMEHTTEP/IiH, KATHOHAAP IBIH ChIMBIMIBUTBIF BIHBIH
JKOHE OHBIH KYHapJBIFBIHBIH TOMCHJCYIHE OKeJIesi.
Jon oceiHmail 3epTTeysiepii TONBIpaKTaHy WHCTH-
TYTBIHBIH KbI3METKepIiepi ne nanenaereH (Camnapos,
2007: 73).

¥3ak Mep3iMai eHAey 0apbIChIHAA, KBIPTHUIFaH
TOMBIPAKTAP/IbIH OETKi KabaThl YHTAKTaJbIN, TOH
KECeKTI KYpPBUIBIM TY3il, TONBIPAKTBIH arpo-
(hM3UKAIBIK KaCUETTEPl HaIIapiiaraH.

TomBIpakTbIH ~MHKpOArperarThl  KYpPaMBIHBIH
MaiMeTTepi OOMBIHINA Maiia KyM (DpaKIUusiCHIHBIH
OaceiM OoiybIHAH Cy CIHIPTIITITI ©Te JKOFaphl,

KBLTY K9HE aya KYObUIBIMAAPEI 6T€ KOJAMIIbI, TyMYChI
MEH KOpPEKTIK 3arTapbl a3. TombIpakTa KOpPEKTiK
3aTTapAblH KOHE TYMYCTBHIH a3 OonyblHa OaiiiaHbl-
CTBI, TOTBIPAKTHIH KYPBUIBIMBI HaIlap, op TYpii ipi
OeJIIIEKTEePICH TYPAThIH KYM/IbI OOJIBII KeJIe/.

Takplp Topi3Ai TOMBIPAKTAPIBIH EpPEeKLIeNiri
— TONBIpaK KECKiHIHIETI TYMYCTHIH MOIIIEPiHiH
e3repyiMeH cumarraigaabl. AKAana aaKaObIHBIH
CYp, Takblp Topi3di, opTamia TY3IaHFaH >KEHLI
MEXaHMKAJIbIK KypaMmIbl TONbBIPArbl Y3aK YaKbIT
cyra 0acThIpy HOTIDKECIHJIE a3 TyMYyCThl OOybIMEH
epekuienieHeai. bapibIK TombIpak KecKiHiHAE KbIp-
TBUIFaH KaOarTarsl rymycThiH Memepi 0,87 - 1,49%
apanbIFeIHAA OoNanbl (2-KecTe).

2-kecte — ToxxipuOe aaHbl TONBIPAFBIHBIH HET13T1 XUMHSIIBIK-(QH3HKAIBIK KYpaMIapbl MEH XUMHUSUIBIK KacHEeTTepi

CiHIpiMILUTIK CBIABIMIBUTBIFBL,
No Tepenmiri, cm Fy(l:z)yc, pH Coz 2 Mr-oks /100 ©
Ca Mg K Na JKanmel caHb
0-20 1,49 8,08 4,92 12,5 4,5 0,20 0,10 17,3
i 20-50 0,40 8,70 6,97 6,0 2,5 0,10 0,15 8,75
E 50-60 0,34 8,80 5,57 4,5 2,0 0,04 0,11 6,65
60-101 0,20 8,92 5,21 - - - - -
0-20 0,87 8,56 5,21 4,5 7,0 0,16 0,31 0,47
I 30-47 0,74 8,60 5,27 3,0 3,5 0,09 0,31 0,40
.§ 47-55 0,37 8,90 4,86 2,5 2,5 0,06 0,29 0,35
Z 55-85 0,20 9,30 3,74 1,5 2,0 0,04 0,27 0,31
85-110 0,13 9,00 3,57 1,0 2,5 0,06 0,30 0,36
0-20 0,89 8,20 5,18 7,43 5,94 0,09 0,15 0,24
% 20-45 0,31 8,97 5,39 2,97 2,48 0,07 0,23 0,30
‘3 45-70 0,10 9,31 5,32 1,98 1,49 0,07 0,21 0,28
70-100 0,07 9,25 5,18 2,48 0,50 0,05 0,19 0,24

Ym ka3z0ama Ja, TOIBIPAKTHIH IKBIPTBUIFaH
KaOaTBIHBIH aCTHIH/A KATKaH O6JITiH/e TYMYCTHIH
nexretii 0,31-0,40% kepcerce, aj TepeHICreH caki-
bIH OHBIH Memmepi 0,37-0,07 nalibi3ra aeiiin kemim,
OpTaHUKAJIBIK 3aTTap MOJIIIEPi TOMEHICH Tycei.

TombIpak KecKiHIEpiHIH KabarTapbl OOWBIH-
Ia TYMYCTBIH MeJjmepi opTypii Oomagpl, Oy
KYOBUTBIC aTBI3mapabl €riH ery VIIH KBIPTyFa
nmanganaHrasbIFbIMEH TYCIHIIpise/i. TeIH
JKepIepAl KBIPTY KOHE KOITereH >Kbuigap OOWbI
KYpIlll TaKbUIbI YINIH MalganaHy OHBIH T'yMYCTHIK

JKaFaiiblH TOMEHICTE/].

OpPTYpIIi TONBIpAK THIITEPIHAE TYPJi TaOWFH
Karaainap MeH TOMBIpaK Ty3ily MNPOLECTEepiHiH
epeKIIeTiKTepiHe OaiIaHBICTHI aJMacHaibl KaTH-
OHJIap KYpaMbl CaH allyaH OOJBIT Keledi. ocipece
FYMyC MeNIIepiHiH a3 OoiyblHa OaiIaHbICTHI
TOTIBIPAKTHIH CiHIPY CHIMBIMIBUIBIFEL Ja TOMeH 00-
JIBITT KEJIETIHITI aHBIKTaIAbl. OHBIH TOIBIPAKTAFHI
YKOFapFbl OpHAJTAaCKaH TEKTIK KabaThIHIaF bl MOJIILIEPi
0,24-17,3 wMr/>kB TeH, all JKBIPTHUIFaH Kabar
acteiHgarel Menmepi 0,30-8,75 mr/akB kepcerei.
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CiHipily CHIMBIMIBUTBIFBIHBIH KYpPaMbIHAA KaJTbIHN
0ackM OOJBINT KeNemi Je, OHBIH OapiibIK Ka30amarbl
0-20 cm Tepenaikreri memuepi 7,43-12,5 mr/akB-ke
TeH. CiHIpUTy CHIABIMOBUIBIFBIHBIH KYPaMbIHAAFbI
KaJbIUHIIH €H TOMeHT1 Moyiepi 45-70 cM TepeHIiKTe
1,98-2,5 mr/akB 6omnapl (Enemies, 2011: 129).

Bipak Axnama ankaOBIHBIH HETI3Ti TOIBIPAFHI
TaKBIP TOPi3II’KOHE COPTAHIAY OOJIBITTKESIETIHIIKTCH,
asjar, aybICalibl HaTpuil fe kesnaeceni. OHBIH eH
YKOFapFBI KOPCETKIII eKiHIIII TOMbIpaK Ka30aChIHBIH
KBIpTRUTFaH KabarTapbrama 0,27-0,31 Mr/?kB TeH.
AybIcnianibl MarHui yin Ka3OaHbIH J1a €H JKOFaPFbI
KBIPTBUIATBIH ~ KaOarrapeiHma  4,5-7,0  mr/>kB
Memmepinae kesgecemi. Tombipak KabaTeHBIH 20-
50 cm Tepenairinae 2,48-3,15 mr/akB TeH Oolca,
Ka30a TepeHeTeH callblH OHBIH MOJIIepi OipTiHAe

azaiipim, 0,50-2,5 Mr/akB MoHI KepceTeni. Tombipak
keckiHiHiH 0-30 cM TepeHMIIriHAe aybICIalbl Ka-
muit 0,09-0,20 Mr/3kB MeIIepae Ke3Iecil, OHBIH
MeJIIepi TOMBIPAKTHIH dp TYPJi TepeHAIKTepiHae
0,04-0,05 Mr/skB MoHAI KepceTKeHi Oaiikaiasl
(Myxanoga, 2009: 10).

3epTTenTeH ToOMbIpakTap KapOOHATTHI, KapOo-
Hartapabi  Menmiepi  CO, OolibiHImIa  GapibiK
TOMBIPAK KECKIHIHETI KBIPThUIFaH KaOaTTapbIHIA
4,92-5,18 maiibi3 apanbirbiHaa ke3aeceni. Am 20-50
CM TEPEHIIKTE OHBIH MOJIIepiHiH 5,2 1-6,97 maifpIzra
JKorapblIaranbl kepcetineni. OcbiraH OaiiaHbI-
CTBI CLITINIK Memmepi Ae Oipiiama >KOFapbLIaraH,
rpanais OOHBIHIIA Ka30a TOMBIPAFsl KYIITI CUITLII,
pH Oapnblk TOmBIpaK KeCKiHIHIH KaOaTTapbiHaa
8,08-9,31 apanbirbiana ke3zaeceni (2-kecre).

3-kecte — 11.B. TropuH GoiBIHIIIA TAaKBIP TONBIPAKTAFI TYMYCTBIH MOJIIEpi )KoHE KYPaMbl, TOIBIPAK caiMarsl % / xammst C

Tepemiri, cM 0-20 20-50 50-60 60-101
Bacranks! Tomsipak Tarst %, C 0,86 0,232 0,197 0,116
CtbomenGeiitin xa 0,449 0,110 0,125 0,024
HAPOTHBACHOCHTIH KAJBIK 51,85 47,41 63,45 20,69
Tlexa . 0,018 0,008 0.006 0,008
KajbIHHAT 2,08 3,45 3,04 6,89
TI'uaponuzar JKOK JKOK JKOK JKOK
. 0,069 0,020 JKOK 0,010
797 8,62 8,62
Tymun Do 5 0,019 0,007 0,024 0,035
KBIIIKBLTAAD paKimsiap 2,19 3,01 12,18 3,07
3 0,030 0,077 0,010 0,039
3,46 33,19 5,08 33,62
S 0.118 0.104 0,034 0,084
JHIBL CAHBT 13,62 44,82 17,26 72,41
1 0.027 KO KO KO
3.12 K K K
®ybBO Do 5 0,022 0,010 0,007 o
KBIIIKBLUTBI PaKLHANAP 2,54 4,31 3,55 K
3 0,232 o 0,025 o
26,79 K 12,69 K
JKarel caHbl 0.281 0.010 0.032 KO
32,45 431 16,24 K
S 0.399 0.114 0.066 0,084
46,07 49,13 33,50 72,41
CIx 0,29 0,91 0,52 KOK
C (1)K 9 9 b

EckepTy: anbIMBIHIA — TONBIPAKTHIH calIMarbl %-0eH; OexiMiHe TonbIpakThiH xamsl C %-0eH KepceTireH.
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Herizinae ankanTelH OaplibIK TOMBIPAKTApHI
KapOOHATTHI JKOHE EPITIHIICI KYIITI CLATLT OOJIBIT
KeJe/ll, COHABIKTAH JIa CUITUII TOIbIpaKTapra Kypilil
erill OHBI Y3aK YaKbIT CyFa 0acThIpy HOTHIXKECIHJIE
OpTaHUKAJBIK 3aTTapIblH TE3 JKOFATYBIH JKOHE
TYMYCTBI JKaFIallbIHbIH TOMEH/ICYIH KYyTyre 00a bl
(Myxkanosa, 2009: 12).

TonsIpakThIH TaOUFATHI EPEKITe, OPTaHHUKAIBIK
3aTTapbIHBIH KypaM TOOBIH KapacThIpaibIK. TombIpak
KeCKiHIHJIe TYMYCTHIH ()yJIbBO KBIIIKBUIaphIHA
KaparaHaa, TYMAH KBITIIKBUIGIHBIH OacChIMIIBLUTBIFBI
Oaifkayianpl, Kallbl CaHBIHBIH MOJIIEPIHIH €H
JKoraprel nmeHreni 72,41 % (3-kecre). OmapnabiH
KYpPaMbIHIaFbl TOMBIPAKTAFbl JKAJIbl KOMIpTEri
OolbIHINIA KaJBIUIAMEH OaiijlaHBICKAaH (ppakius a3
keneni 3,07-2,19%. byn xanpuuiiMed OaiiaHBICHIIT
Keize rymar, HeMece MarHWi T'yMaTbhlH TY3€TiHiH
kepceremi. JKapTputaii  OKCHITEPIIH  T'yMHH
KBIIKBUIIAPMEH OalaHpICKaH Typi O0ackM 3,46-
33,62%. An anioMHHHH MEH TeMip OKCHITEPiHIH
KBUDKBIMANIBI  TypJepiMeH  OalimaHbicKaH — 0oc
¢bpakumsutap mamacel Oonmambsl — 7,97-8,62%.
Onap cynga Hamap epuii KOHE TOIBIPAKTHIH
MUHEpanabl OejiriHe THIFbI3 OalIaHBICHIN, CYyFa
Oepik TyHipTHeKTepi MeH TyMYCTBIH >KHHATybIHA
cebermri Oomamb.

Al eKiHII OpBIHIA TYMYCTBIK KOCBIHIIBLIAPIBIH
cyFa eH epiMtan ToOBl (yIbBO KBHIIKBUIIAPIBIH
JKOFaphl MOJIIIIEP] TOMBIPAKTHIH KBIPThUIFAH Kadart-
Tarbl YIIECIH/Ie CaKTaJa/Ibl 1a, TYMUH KbIITKBUTEIHBIH
Memepi azasabl 13,62 %, COHABIKTaH Aa OCBIFaH
coiikec Cr : Cd xarpiHace! 0,42 asasasl. An 0-20
sxoHe 20-50 caHTUMETPITiK TepeHIIKTer1 KadarTaphl
ooitpramia Cr @ C¢d xkarerHacer 0,29-0,91 monre
ue Oomanmel. ['yMUH KBIIKBUIAAPEI MEH (yIbBO

KBINIKBUIIAPBIHBIH ~ apaKaThIHACTBIK — KOPCETKIII
OOMBIHIIIA TYMYCTBIH THIIl TyMaTTHI-(yIHBATTHI
(3-kecre).

®DybBO KHIIKBUIIAP KYPAMBIH/IA TOMBIPAKTHIH
MUHEpaIIbl OeiriMeH Oepik OailylaHbICKaH (pak-
UsUTAp JKOKTHIH Kachl TEK JKOFapFbl Kabarra
3,12 % xepcereni. ['yMycTBl 3aTTapablH JeKalb-
[IMHAT JKUBIHTBIFBI TOMBIpAaK KaOarbrHma 2,08-
6,89 % apanbiFpIHAA SKMHANanbl. bynm epekime
OpPTaHHKAJIBIK TOIKA, TOMBIPAKTAFBl MHHEPAIIIBI
kpimkeuiap (HCL, H,SO,) epitinainepinze epirim,
KaJIbIMICI3IEHAIpTeH e, OCIMIIK KaJIIBIKTaphIHBIH
BIIBIPAY OHIMJIEPIHEH OONIHTeH OpTYpJi Keke
OPTraHHKAIIBIK 3aTTap >KOHE T'YMYCTHI KBIIIKBUIIBIH
(YTHBOKBIIIKEIT  THOTEPiHIH Oiprmama  yieciHe
tueni (Muneesa, 2008: 5).

I'ymycTBl  3aTTapAblH  KaJIbIFBI  THIPOJIH3-
JeHOSHTIH KalablK OeTki kabarra 51,85 %, keckiH
OolibIMeH TeMeH Kapali Oipece apThin, Oipece

TeMmeHeini. Tomblpakrarbl THUIAPOIU3ICHOCHTIH
KQIIBIKTBIH KETKUTIKTI MeJjmepae OOMybl TOIBI-
PaKThIH TOMEHTI KalaTTapbIHAarbl MUHEpAIIaHy
MPOIIECTEPiHIH 0aceHaeyiMeH Tycinmipineni. [y-
MHHIICP TOIBIPAKTBIH MHHEpPAIABl  OeliriMeH
Oepik OailylaHBICKAH, KaJbIUNCI3ACHIIpY Ke3iHze
cinrinepMen OipHele peT eHAereH e OO I

Ocpl 3aTTapabl TEPEH 3epTITey HOTHXKECIHIE
FaJIBIMJIAp, TONBIPAK T'YMYCBIHBIH TYMUHJEPI TO-
MIBIPAaKTHIH MHHEpaIAbl OeririMeH Oepik Oaiina-
HBICKAH TYMUH KBIIIKbUIAAPbIHAH TYPaThIHIABIFbIH,
an cinTinepAe epy KaOijeTiH XOFalTybl (Kaib-
UUACI3ACHIIPTEHHEH COH) OJapiblH TaOWFaThIHBIH
e3repyiMeH eMeC, OHBIH TOIbIPAKTaFbl MUHEPAJIIBIK
OOJIKIEH THIFBI3 OCKYIMEH TYCIHAIpIICAl IereH
KOPBITBIHIBIFA KEJIJII.

ConbiMeH AKnaja ajnkaObIHAAaFrbl KapOOHATTHI
CYp TOIBIPaKTapIbl Y3aK Mep3iM eriHLIUTIKKe Hai-
JlaaHy caiJapblHaH TyMyC MOJIIIepi TOMEHETEeH.
['yMycTBI 3aTTapAbIH KYPaMbIHBIH CallaybIK ACHICHi
Oipmama e3repicke ymblparaH. @K TombIpakThIH
MHHEpaabl OemiriMeH Oepik OaiflaHbICKaH (pak-
[USUTaPhI JKOKTHIH Kachl TEK JKOFaprbl KabarTa 3,12
% xepcereni. ¥3aK Mep3iMAl MailaaHbUIFal Oyl
TOTBIpaKTapAa TYMHH KBIITKBUIIAPEI (DPAKITHSICHI
Oaceim (Camnapos, 2006: 244).

3epTTeNreH HhICAaHIaFbl T'yMYCTBIH MOJIIIEPiHIH
a3 00ITysI, OV JKep1e OVFaH ACHiH cCyapMalIbl eriCTiH
0OJTYBIMEH KOHE TOIBIPAKTaFbl OPraHUKAJBIK 3aT-
Tap.IbIH MUHEPATU3AIUACHIHBIH OSIICEH Il )KYpYyIMEeH
TyCiHAipiTemni.

AkJnana ajikaObl TONBIPAFBIHBIH T'yMYCBHIHBIH
KYpaMbIHIaFbl TYMUH JkKoHE (yIbBO KBIIIKBLI-
JMapblHaa, OaJIIbIKTBl MHHEpangap MeEH Imaja
TOTBIKIIEH OainaHbICTBl 3-m1i (pakuuscel O0ackiM
Oonpim kenemi. byn ¢pakuusHbH 06ackiM OOITyBI
TOTBIPAKTAH CIHIPITCH KAJIBIIMA KATHOHBIH BIFBIC-
THIPY apPKBUIBI TYMHUH KBIIIKBUIBIH BIABIPATY TPO-
meci KesiHae TyMyC KYpaMBIHIAFbl 3aTTaplblH
TeMeHAeyiHeH nen ecenteimiz (MoOpaesa, 2002:
176).

Kopexkmix anemenmmep. Azom. Kannsl a3or
tombIpak KypambeiHga 0-30 cm Ttepenaikte 0,028-
0,037 maitpi3 MemmepiHae Kesgecemi. Tombipak
KecKiHiHmer1 06apnplk Kazoantapaa 30-50 cM TepeH-
JikTe okamnbl a30oTThiH  Memepi  0,009-0,019%
kemuzi (4-xecre). JKanumel TOMBIpaKTaFrbl a30TTHIH
MeJIIepl OHBIH OpPTaHWUKAJBIK 3aTTapBIHBIH JICH-
reiiine GalJIaHbICTHI OOIABL.

Ocwl kepie Kypill ecipy TEXHOJIOTHUSICHIHA
0allTaHBICTBI TEOPHUSIIBIK JKOHE MPAKTHKAIBIK Ma-
HBI3BI O0ap Oip JKarmaiibl aiiTa KETy KEPeK.

Tombipak aHanM3i OOHBIHIIA OCHIHJIA ©CIPIIETIH
KYpIIIT a30T THIHAWTKBIIMIBIH TOMEH TYpAe KaKeT
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eTell, all MpakTHKaga KYpPILITiH >KOFapbl OHIMIH axy
VIIiH THIHAWTKBII SJIAcKaiaa >KOFapbl MeJIIepae
Oepineni. bByran Herisri cebem, Kofapbiia
aranm eTUIreHJel KOKTeMJErl MXKepJi KbIPTyaaH
TOTBIPAKTHl CyFa OacThIpFaHFa JIEHiHTI Ke3eHJHETi
HUTpUUKALUS  OpoleciHiH  OenceHai  Typae

JKYPYl OHE OCBI KE3€HHIH TYpJl IIapyallblIbIK
JKarmalmapelHa OailIaHBICTBI  aWTApIBIKTalH  CO-
3BUTBIIT KETyl. AJ TOMBIPaKThl alAbIH aja cyFra
0acTbIpy apKachlHAa HUTPUPHUKALUS HPOLECIHIH
OeJICeHIUNIH QJIIeKaiaa TOMEHIETIN, a30TThIH
aMMOHIJIIK ()OPMAaCBIH KOOCUTYTe OONaIbI.

4-xecte — ToxiprOe anmaHbl TONBIPAFBIHBIH aArPOXHUMUSIIBIK KOPCETKIIITEpi

Kanmsr Typi, % JKBUDKBIMAITBI TYPI, MI/KT
Ne Tepewnniri, cMm
Aot Dochop Kanmit Aot Ddochop Kanmii

0-20 0,029 0,19 2,55 64,4 16 206

20-50 0,019 0,14 2,55 12,0 11 70

Kasba Nel 50-60 0,019 0,15 2,40 36,4 7 60
60-101 0,008 0,18 2,25 28,0 2 40
0-30 0,037 0,09 2,0 36,4 14 120

30-47 0,018 0,11 2,0 30,8 14 70

Ka3z0a Ne2 47-55 0,018 0,19 2,1 25,2 16 40
55-85 0,009 0,07 1,35 16,8 11 30

85-100 0,009 0,08 0,9 22,4 18 40

0-20 0,028 0,13 2,18 30,8 12 110

20-45 0,009 0,15 2,06 11,2 6 50

Kasba Ne3 45-70 0,009 0,14 1,87 11,2 6 40
70-100 0,009 0,15 1,81 11,2 14 30

Docgop. Tombipakta ¢Gochop OpPraHUKAIBIK
JKOHE MUHEpaNJIbl KOCBUIBICTAp KYHiHJE Ke3-
neceni. @ocopIbIH KANMBl TONBIPAKTAFbl KOPHI
Kol OoIFaHbIMEH, OCIMAIKTEpre CiHIMaI Typi asfa-
Ha Memmepae kesdecedi (4-xecre). JKammbr ¢oc-
(hopawiH AeHreiine KeneTiH 00Jicak OHBIH MeIIepi
XKeIpThUTFaH Kabdarta 0,09-0,19 % Gonca, an ToMeHri
kabarrapeiHga oHblH JeHredi 0,07-0,19 mnaiibi-
el kepcereni. JKeunkeiMaiel (ocdop Typi 0-30
cM Kkabarra 12-16 wmr/kr Oomaabl. TombIpaKThIH
KaJiFaH KaOaTTapblHAAFbl OHBIH Menmepi 2-18 mr/
KT apanblFbiHaa Tepoenemi. OckliFaH OaiIaHBICTHI
3€pTTEJIII OThIPFaH ToIbIpakTa (ochOpbIH ACHICHi
TOMEH KOHE opTalla Meiiepnae kesmeceni. Aifra
KeTeTiH armai, hochopaplH Kypilllke Kac OCKiH
Ke3iHJIe JKeTicIeyi OHBIH KaKChl )KETiTyiHe Keaepri
kentipeni, pocdop/pl KeliiHHEH EHTi3TeHMEH OHBIH
OPHBI TOJIMANJIBI.

Kanuii. Kanniiaiyg sxanmsl MeJepi KypiluTikre
a3oT xoHe (ochopmeH cambicThIpFaHIa Oipriama
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JKorapel  Oosiael  (4-kecte). bapnbik  KazOamapaa
JKBIPTBUTFAH KabaTTaphlHIa KaUIIiH KaIbl TYpi-
HiH Memmepi 2-2,55 % apanbiFbiHOAa OOJaIbI.
OHBIH KBUDKBIMAIIBI TYPiHIH MOJIIEPi TONBIPAKTHIH
JKoraprbl KaOarbiHma 110-206 Mr/kr kepceTemi.
Bip TomBIpakTarel Kanmwii Memepi TaKbLIIBIH
ecilm JKeTUTyiHe KeIl JKarjmaija >KeTKiTikci3 0o-
nmagpl. OHBIH OacThl ce0eli, aThI3AFrbl CYABIH
oCepiHEH KajMil TOMBIPAKTHIH aCTBHIHFbI KaOaThIHA
aybICHIN, OCIMIIKTIH TaimadaHybl VIIH >Kapam-
CBI3 KOCBUTBICTapFa aliHanaabl. COHIBIKTaH KYpII-
TIH acipece TYNTeHy, OybIHAaHYy, MaCcaKTaHy Ke3eH-
JIEpiHJIE THIHAHUBITKBIIIIEH YCTEN KOPEKTCHIIpYyIl
kaxeT ereni (MykaHoBa, 2009: 13).

Axnana ankaObl TONBIPAFBIHBIH HETi3ri Mace-
nenepiHig Oipi — Ty3maHy. AKznana cyapMaibl
aTKaOBIHBIH ETICTIK TaHANTapbIHAA TY3IBI JKOHE
copraHabl TombIpakTap OackiM (3-cyper). Cyap-
MaJibl TOMBIpaKTapAa Oip Me3riiie eKiHIIl peT Ty3-
JlaHy, OaTmakTaHy JXoHE MIeJNIEUTTeHY IpolecTepi



T.A. bazap6aeBa xoHe T.0.

xKypin >karelp. OHbIH maiiza Ooxy cebentepine
IapyanIbUIBIK-CyFapy pakTopIapsl, SFHA arPOTEXHO-
JOTHSHBIH ~OY3bUTYBI, CYFapy peXHMi, eTiCTiK

affHAJIBIMBIHBIH KYPBUIBIMBI, Cyapy »oHE KOJUICK-
TOPIBIK-IPEHAXK KYHENEPiHiH JKaKChl >Karmaima
OoMaykl acep eTei.

3-cyper — Axzana ankaObIHAAFbI CyapMaJibl xkepiepi ayMarbiHblH 2017 sKbUTFbI Ty31aHy JeHIeii OOMbIHIIA ayJaHbl, ra

AybI1 IapyabUIbIK JAaKbUIOAPBIH 6CIpY CyFapy
niapanapsl apKbUIbl FaHAa MYMKIH OOJIFaHJIbIKTaH,
TOIBIPAKTHIH TY3AaHYbIHA COKTHIPMAUTHIH YTHIMIIBI
cyapy JKyHeciH TalmanaHy YCBIHBUTambl. MpIca-
JBl, TaMIIBUIANl Cyapy, aBTOMAaTTaHABIPBUIFAH CY-
apy JKyHeci, TONBIpAaK acTbl Cyapy, XaHObIpiamn
cyapy (cmpuHKIepiep, OapabaHABIK >KOHE KEH
HIANIBIPATKBIN YKaHOBIPIATKBIIITAP, MHUKPO JKaH-
ObIpiatbll cyapy yHenepi) skoHe T.0. Llapya-
HIBUIBIKTBIH TONbIPaK-KJINMAT >Kardaliaapbl arpo-
TEeXHUKAJBIK, IIapanapisl Jep Ke3iHae AyphIC Maii-
JTATaHca, FBUTBIM MEH O3bIK TOXIpHOCHI KoigaHa
OTBIPBII, MIAPYAIIbUIBIKTBIH HETi3ri JaKblIbl KY-
pIlITEH TYpaKThl XOHE MOJ OHIM alyFa TOJBIK
MYMKiHAiK Oepeni (Burgess, 2013: 83).

AxJana cyapMalibl alTKaObIH/Ia COHFBI XKbUIAPbI
ayblI IapyalibUIbIK JaKbUIIAPbIHBIH OHIMILIITiHIH
JKOFapbulaMayblHa JKOFapblIarbl aWTBUIFaH Mace-
nenep ceben OONIBI, AFHU TONBIPAKTBHIH T'YMYCTBI
KYPaMBIHBIH, KOPEKTiK SJIEMEHTTEPiHIH MOJIIEPiHiH
TOMEH OOJTybIMEH OaiIaHBICTHI.

Kapamripiszici a3, TonmpIpak KyHapibIFbl KETKi-
TiKci3 OonFaHABIKTaH, OyJl aiiMaKTa >KepriliKTi aybul
HIapyalbUIbIFEl  JAKbUIAAPIHAH TYPAKThl JKOHE
JKOFapbl OHIM aIIyAbIH 0acThl IAPTHI — TOIBIPAK
KYHapIIBIFBIH KaJIIIbIHA KEJITIPYy MEH JKaKcapTy >KOJ-
JapblH KapacTbIpy >KoHE YHbIMIACTHIPY OOJIBII Ta-
osanst (OTapos, 2007: 34).

TompIpak KYHApJBIFBIH KaKCcapTy *KOHE apTThl-
PYIIBIH HET13T1 KON JapAbIH Oipi eTiCTiK alKanTapbeiHa

THIMZ1 aybICTIANBI €TICTIK XKYHEeCiH eHTi3y. Aybicna-
JIBI eTICTIK KYHECIH EHTi3y TONBIPAKTHIH SPO3USFa
YIIbIpay IeHIeiH TOMEHAETYTe OHE TONBIPAKTHIH
Ty37aHy KayHiHiH alIblH Iy MoceelIepiH Ienryre
myMKiHgik 6epeni (Crecente, 2002: 135).

CyapMasibl anKamTarbl CyFapy >KYHelepiHiH
TEXHUKAIBIK KaFJIalbIHBIH €CKipyi, MayCBhIMJIBIK
CyFapy peXHMiHiH KaaaranaHOaybl, KE3eKTi Me-
JTHOPALMSUIBIK, KYMBICTapAbIH OPBIHAAIMAYHI, aybl-
CIaJbl €TICTIK JKYHECiHIH MaigadaHblIMayhl XKoHE
Oip TaHamka Oip ©HIM TYPIHIH KbUIJIa KaHTalaHBII
€Ty eTiCTIK aNKanTapbIHBIH TOIBIPAK CaNlaChIHBIH
TOMEHJICHYIHE, TONBIPAKTHIH TY3/aHybIHA, YKBUIBIK
OHIM MOJIIIEPiHiH KOFapbllaMayblHa ©3iHIH Kepi
OCEpIiH THUTI3IN OTHIP.

KopbITBIHABI

Axnana ankaObIHBIH TOINBIPAFbl T'YMYCBHIHBIH
Kypambl OOWBIHIIA MBIHAHAAW TYXKBIPBIM aiTyFa
Oonazapl. TomBIpakThl aybUIILIAPYALIBUIBIFEl MYKTa-
JKbIHA TIAli1alaHy AaF bl 0aCTAIKBI Ke3/I€, a9PaIiHbIH
KakcapyblHaH, MHHEpajJaHy IpOLECiHIH yIeyi
KOHE TONBIPAKKa TYCETIH OpPraHUKANbIK 3arTap
MeJIIIepiHiH a3aloblHaH, TYMYCTHI 3aTTapAblH MH-
HepalJaHyblHaH Oocall IIBIKKaH a30TTBIH PO
xorapbuiaiinel. Cogan O0apbll TyMYCTBIK 3aTTapIbIH
MeJIiepi TOMEH Yl MYMKIH.

Ocnl ke3re geiiin KazakcTan TOmbIpakTapbiHaa
KETKUTIKTI Jel CaHAIBIl KEJIreH KbUDKBIMAJIBI
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Kamuil JeHredi 3epTTenreH JKEHIT MEXaHUKAaJbIK
Kypamasl AKmana aaKkaOBIHIAFl KYPIIl eTiCTITiHIH
KBIPTBUIATHIH Ka0aThIHAA TOMEH MeJIlepae Kes-
JIECETiHi OeNTiTi OOJIBI.

OceiraH  OaMJIaHBICTBI  3€PTTEY  AKAOBIHBIH
eTiCTITiHAE JKOFapbl Kypilll OHIMIH any YIIiH
KOPEKTIK 3JIEMEHTTEPHAIH MeJIlepi Kaprorpamma-
ChIHA COMKeC TOIBIPAKKa MIHAETTI TYpAe MUHEPAII-
JIbl THIHAWTKBIIITAP Oepiiryl KaxKer.

CoHBIMEH IKOFapbhlIaFbl aWTBUTFAH MOcele-
JepAl KOpbITa Kelle alTaThIHBIMBI3, ayblIIapya-
IIBUIBIFBIH/IA TTal/JaTaHATBIH TOMBIPAKTAFbl TYMYC-
TBIK 3aTTap/blH MOJIIEPiH Kajgarauan OThIPY
KEpeK, OHBIH OPraHUKaJbIK XOHE MHUHEPAIIBIK
OeJIIIEKTEPiHIH Tele-TeHIITH CaKTalThIH JKyHeli
JKOHE HOPMAJIbl THIHAWTKBIIITAPIBI MaiilanaHybIH,
TOMBIPAKTHI THIHANUTY, TONBIPAKTHI OHJIEY KYHeIepiH
KETUIAIPY, MEIUOopalusyiay CHUSKTBI  IIapaiap
KYHECIH KONZIaHy KepeK.

Ericrikre TOmBIpaK KYHAPJBIFBIH apTTHIPHII
KYpIIITEH JKOFapbl ©HIM ajxy YIIiH TaHaNlThIH
METHOPALUSIIBIK JKaFIalblH KaKCapTaTbIH TOIIbI-
PaKkTHl TY3lIaH IIAI0, JKEP aCThl CYBIHBIH JEHreiiH
TOMCHJICTY, KOPCKTIK 3JICMEHTTEP/IH TOIMBIPAK
KYpaMbIH/IaFbl MOJIIIEePi KapTorpaMMachiHa COUKec
TOTBIPAaKKa MIHAETTI TYple MHHEpaNIbl THIHAWT-
KBIIITap Oeplry CHSKTHI ic-IIIapaiap >Ky3ere achIpbl-
Ty KEpeK.

AynaHHBIH CyapMajbl ericTiK alKanTapbiH
JKaKcapTy JKOHE THIMJII maijanaHy MaKCaThIHAa
KOPBITHIHABUIAW KeJie, TOMEHJETiel YCHIHBICTap
Oepyre Oomab:

— CyFapy KaHaJJIapblH JKbUIA Ta3apTy >KOHE
KaJIIbIHA KEJTIPY;

— CyFapy Ke3eHIHJETI Cy peXKUMIH pEeTTey;

— arpoMeNMOPAaTUBTIK JKOHE arpOTEXHHUKAJIBIK
Iapanxapabl YaKbITBUTBI XKYPTi3y;

— ayBICIIAJIBI €TICTIK XKYHECIH THIM/II ITali1aIany.
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SCIENTIFIC PRIORITIES OF NEW ENVIRONMENTAL PROGRAM

The article discusses the scientific priorities in the preparation of the new environmental education
program developed by an international team of scientists and university professors, as well as employers.
The priorities of research in the field of environmental science are concentrated in 17 Goals of Sustain-
able Development, which determine the development prospects and indicators for achieving progress in
the field of ecology and society until 2030. The growing global threats associated with climate change,
energy, water and food security, biodiversity conservation and ecosystem restoration require new solu-
tions and the integration of the entire global community to train qualified specialists meeting the re-
quirements of international education standards. Modern environmental education is an interdisciplinary
system of knowledge in the field of fundamental and applied tasks in environmental research, aimed at
students acquiring practical skills and competencies for the integrated solution of environmental man-
agement and sustainable development issues on a national and global scale.

Analysis has been carried out the relationship of scientific environmental priorities with the mission
and goals, as well as learning outcomes of the Environmental Program. Scientific and technical achieve-
ments in the field of renewable energy sources, energy and resource saving, environmentally friendly
technologies in agriculture and industry became the basis for creating such courses as “Green Economy”,
“Green Technologies”, “Renewable Energy”. The experience of the Reading University and Cumbria
University (Great Britain) in applying scientific priorities and the achievements of modern research in the
field of environmental services, forecasting the future and environmental project is used in the develop-
ment of new academic disciplines and programs of educational and research practices.

Key words: scientific priorities, environmental science, sustainable development goals, ecosystem
services, environmental project, educational program.
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JKaHa 5KOAOrMsIAbIK, HaFAapAAMaHbIH, FbIAbIMM 6ACBIMABIKTapbI

Makanaaa FaAbIMAAP MEH YHMBEPCUTETTIH NPodeccopAapbl, COHAA-aK, >KyMbIC Gepyliuiaep To6bl
a3ipAereH KopluaraH opTaFa apHaAFaH >kaHa 6iAiM Gepy GaraapAaMacbliHbiH FbIAbIMU GaCbIMABIKTapbI
KapacTbipbiraAbl. KopluaraH opTa TypaAbl FbIAbIM CaAACbIHAAFbl 3epTTEYAEpAiH 6acbIMABIKTApbI
TypakTbl AAMYAbIH 17 MakcaTbiHa HerizaeAreH, oaap 2030 >XbIAFA AEMIHT 3KOAOIMS XK8He KOoFam
CaAaCbIHAAFbI YAEPICKe KOA XKeTKi3y yiliH AaMy GoAalLak, KepiHiCi MeH KepCeTKilTepiH aikbIHAANADI.
KAMMAaTTbIH, ©3repyi, aHepreTuka, Cy >KeHe asblK-TYAIK Kayinci3Airi, GM0aAyaHTYPAIAIKTI cakTay >koHe
IKOXKYMEAEPAI KaAMbIHA KeATipyre GarAaHbICTbl >kahaHAbIK KayinTep >kahaHAbIK, KaybIMAACTbIKTbIH
XaAblKapaAblk, GiAiM 6epy CTaHAAPTTapbIHbIH TaAaNTapblH KAHaraTTaHABIPATbIH GIAIKTI MamMaHAapADI
AAsipAQy YLLUIH KaHa LWeWiMAEPAI XXeHe MHTerpaumsiHbl KaxkeT eTeai. Kasipri 3amaHfbl 3KOAOTUSIABIK,
6iAiM Gepy — KopluaraH opTaHbl Gackapy >kaHe TyPaKTbl AaMy MOCEAEAEPIH YATTbIK JKOHE SAEMAIK
ayKbIMAQ KeLeHA TYpAEe Liewy YLWiH MPaKTUKaAAbIK, AAFAbIAAD MEH Ky3bIpeTTiAikke OarblTTaAFaH
DKOAOIMSIABIK 3epTTeyAepPAEri ipreAi >keHe KOoAAaHOAAbI MIHAETTED CaAACbIHAAFbI MOHAPAABIK, GiAim
>KyHeci.

FbIABIMM BKOAOTUSIABIK, HACBIMABIKTapAbIH MUCCUSCbI MEH MIHAETTEPI, COHAAM-aK, 3KOAOTMUSIAbIK,
GarAapAaMaHbl 3epTTey HaTUMXeAepiMeH e3apa 0aAaHbICbIH TaAKbIAAMABL. JKaHapTbiAATbIH 3Heprus
Ke3Aepi, aHepreT1Ka >XaHe Pecypc YHEMAEY, ayblA LLAPYALLbIAbIFbIHAQ YKOHE OHEPKACINTEri SKOAOTUSABIK,
Ta3a TEXHOAOIMAAAP CAAACbIHAAFbI FbIABIMU-TEXHUKAABIK, XeTICTikTep «XKacblA 3KOHOMMKa», «XKacbiA
TexHoAOrMsIAap», «KaHapTbIAQTbIH 3HEPrus Ke3Aepi» CUSKTbl KypCTapAbl Kypy YuWiH Heriz GOAAbI.
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FolAbIMM 6ACBIMABIKTAPABI XKOHE 3KOAOTMUSIAbIK, KbI3METTEP CaAACbIHAAFbl 3aMaHayu 3epTTeyAepAiH
JKETICTIKTEPIH KOAAaHyAa PeamHr >xeHe Kymbpust yHuBepcuTeTTepiHiH Texipnbeci (YAbIOpUTaHMs)
OKY >X8He 3epTTey MpakTMKaAapblHblH OafAapPAAMAChIH X8HEe XaHa MeHAEPAI KypacTbipy 6apbIiCbiHAA
KOAAQHBIAQABI.

TyHin ce3aep: FbiAbiIMKM HACBIMABIKTAP, KOpLUaFaH OpTaHbl KOpFay, TypakTbl AaMy MakcaTTapbl,
3KOXKYMEAIK KbIBMETTEP, IKOAOTUSIAbIK, )k06a, OiaiM Oepy BaraapAamachl.
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Hay4Hble npuopuTeTbl HOBOKM NPOrpamMmbl MO OKPY>XKaroLLel cpeae

B cTatbe pacCMOTpeHb! HayUHbIE MPUOPUTETbI B MOATOTOBKE HOBOW 06pa3oBaTEAbHOM NMPOrpamMMbl
Mo oKpy>Kalolein cpeae, pa3paboTaHHON MEXXKAYHAPOAHbIM KOAAEKTUBOM YUYeHbIX W NpernoasaBaTeAeit
YHUBEPCUTETOB, a Takxke pabotoasarteaeit. [MpuopuTETbI MCCAEAOBaHWMIA B 06AACTM Hayku 06
OKpY>KaloLlen cpeape COCPeAOTOYeHbl B 17 LIEASX YCTOMUMBOIO Pa3BMTUS, KOTOPble OMPeAeAsioT
NepCrneKkTUBbI Pa3BUTHS U NMOKa3aTeAM AAS AOCTMXKEHMUS Mporpecca B 06AaCTM 3KOAOTUM M 06LLeCTBa
50 2030 roaa. Pactyuime raob6anbHble Yrpo3sbl, CBS3aHHbIE C M3MEHEHMEM KAMMATA, SHEPreTMYeckon,
BOAHOM U MPOAOBOALCTBEHHOM 6E30MaCHOCTbIO, COXpaHeHMeM G1opasHO06pa3ns U BOCCTAHOBAEHMEM
3KOCUCTEM, TPEBYIOT HOBbIX PELLEHUI U MHTErpaLmu BCEro MMPOBOro coobluecTtBa AAS MOAFOTOBKM
KBaAMULMPOBAHHBIX CMELMAaAMCTOB, OTBEYAIOLLMX TPeOOBaHNIM MEXKAYHAPOAHbIX 06pPa30BaTeAbHbIX
ctaHaapToB. CoBpeMeHHOe 3KOAOorMyeckoe o00OpasoBaHMe — 3TO MEXAMCUMIMAMHApHas cucTema
3HaHMI B 00AACTM (PYHAAMEHTAAbHbIX M TMPUKAAAHbBIX 33Aa¥ MO MCCAEAOBAHMSAM OKpY>KatoLen
CpeAbl, HarpaBAeHHas Ha TMpUoOpeTeHMEe CTYAEHTaMM MPAKTUUECKMX HABbIKOB M  KOMMETEHLMI
AAS KOMMAEKCHOIO peLleHnst BOMPOCOB 3KOAOIMMYECKOro MeHeAXKMEHTA M YCTOMYMBOIrO pasBUTUS B
HauMOHAABHOM U FTA0OBaAbHOM MacLLTabax.

bbiA MpoBeAEH aHaAM3 CBSA3M HayUHbIX MPUOPUTETOB C MUCCUEN M LIEASIMM, @ TaKXKe pe3yAbTaTamMu
06yueHnst 06pa30BaTEAbHOM MPOrPamMMbl MO 3KOAOTUM. HayuHo-TeXHMUYeCKMe AOCTUXKEHUSI B 06AACTH
BO306GHOBASIEMbIX MCTOUYHMKOB 3HEPrvM, BHEPro- U PecypcocOEpesKeHms, IKOAOTMUECKM UMCTbIX
TEXHOAOTMI B CEAbCKOM XO3SICTBE M MPOMbILLAEHHOCTM CTaAM OCHOBOM AASI CO3AQHUS TakKMX yUeOHbIX
KYPCOB, KaK «3eAeHasl SKOHOMMKa», «3eAeHble TEXHOAOTUM», «<BO306HOBASIEMbIE MCTOYHMKN SHEPTUM».
OnbIT yHMBepcuTeToB Peantra n Kambpus (BeankobpuTaHms) B NPUMEHEHUM HayUHbIX NPUOPUTETOB
M AOCTMXKEHUI COBPEMEHHbIX MCCAEAOBaHUI B 0OAACTM 3KOAOTMYUECKMX YCAYT, MPOrHO3MPOBAHMS
OYAYLLErO M 3KOAOTMUYECKOrO MPOEKTUPOBAHUS UCMOAb3YETCS MpW pa3paboTKe HOBbIX Yy4eOHbIX

AVCUMIMAMH 1 NMPOrPaMM YUYeOHbIX M MCCAEAOBATEAbCKMX MPAKTUK.
KAtoueBble CAOBa: HaydHble MPUOPUTETbI, Hayka 06 OKpy>Kalolen CpeAe, LeAM YCTOMYMBOro
Pa3BUTKSI, SIKOCUCTEMHbIE YCAYTM, SKOAOTMUYECKMIA MPOEKT, 06pasoBaTeAbHas NporpamMma.

Introduction

Science is the driving force behind educa-
tional reform, ensuring its development and qual-
ity growth. Based on scientific importance and the
search for optimal ways of regulating the environ-
mental problems of our time, relying on the latest
achievements in the field of environmental manage-
ment. The international team of scientists and teach-
ers developed a new educational program on envi-
ronmental science for Bachelor’s level of education.

The growing global threats associated with cli-
mate change, energy, water and food security, biodi-
versity conservation and ecosystem restoration re-
quire new solutions and the integration of the entire
global community to train qualified specialists, who
meet the requirements of international education
standards (McIntosh M. at al., 2008: link).

For the first time, under the State order, the
development of educational and methodological
documentation for the training of bachelor-
ecologists in Republic of Kazakhstan in English
has been carried out. The Chief drafter of the
Program was the leading university — Al-Farabi
Kazakh National University (KazNU). The staff of
the UNESCO Chair for Sustainable Development
of the Faculty of Geography and Environmental
Sciences of the KazNU won the open competition
of the Ministry of Education and Science of the
Republic of Kazakhstan and received the right
to create a working group from foreign and
domestic experts for the qualitative development
of such a program. The working group included
representatives:

— Well-knowing universities in Europe, among
the TOP 200 universities in the World, such as:
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Reading University, Middlesex University and
University of Cumbria from United Kington;
Polytechnic University of Valencia from Spain;
Porto Polytechnic Institute from Portugal; The
University of Urbino from Italy;

— Kazakhstan universities, with bachelor-
ecologists program training: Seifullin Kazakh
Agro Technical University; NARHOZ University;
National  Laboratory = Astana,  Nazarbayev
University;

— Foreign and Kazakhstan companies and
enterprises as a stakeholders interested in qualified
specialists in this field: Environment Europe Ltd,
Oxford from United Kingdom; The Republican
Scientific Production and Information Center
“KazEcology”; Scientific Engineering Center of the
National Engineering Academy of the Republic of
Kazakhstan “Oil and Gas”; LLP “Marine Biology”;
Institute of Polymer Materials and Technology from
the Republic of Kazakhstan.

The educational program focuses on the global
nature and the paramount importance of solving
environmental problems for Kazakhstan and the
entire world community in the 21st century in
accordance with the Sustainable Development Goals
adopted by the Paris Agreement in 2015. Research
priorities in environmental science are focused on
17 sustainable development goals, which shape
development prospects and indicators for achieving
progress in ecology and society until 2030 (The
Millennium Development Goals Report, 2015: link;
About the Sustainable Development Goals-17SDGs,
2015: link).

Goals, leaning outcomes and novelty of the
Environmental Program

Modern environmental education is an
interdisciplinary system of knowledge in the field of
fundamental and applied environmental problems,
aimed at students acquiring practical skills and
competencies for the integrated solution of issues
of environmental management and sustainable
development on a national and global scale.

At the same time, the increasing
internationalization of the labor market makes
demands for the quickest integration of Kazakhstan’s
environmental education into the international
educational system, contributing to the improvement
of the professional competitiveness of graduates,
their multilingual and cultural adaptation.

The scientific priorities of the new ecological
program for the bachelor degree were determined
by foreign and Kazakhstan experts as a result of a
discussion at an International Workshop in Almaty
in June 2018 (Figure 1).
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Mission and goals of the Environmental
Program. The mission of the Educational
Program is to train specialists in the field of
ecology and environmental protection, equipping
them with expert knowledge and implement
activities that ensure the rational use of natural
resources and meet sustainable development
goals. The goal of the Educational Program is to
create a new generation of practitioners able to
work a various sectors of economy, such as the
industry, agriculture and services, related to the
processing of raw materials, industrial wastes, to
conduct basic scientific research in the field of
environmental protection.

Key  Performance  Indicators  of  the
Environmental Program. Students are expected
to complete education in 4 years. Studying
component is 131 credit units; total with practices
are not more than 154 credit units. The amount
of the undergraduate program are 18-19 credit
units in one academic year. The program offers
two options: governmental scholarship and fee-
based. It is practice oriented, is taught in English
language. Assigned qualification: Bachelor of
Natural Science in the field of Environmental
Science.

According to the outcomes of the program,
graduation alumni can work in state, non-
governmental and international organizations,
research institutions involved in the analysis and
forecasting of changes in the state of environment
for various industries, agriculture sector and services
(Tanybaeva et al., 2019: 132).

Learning outcomes of the Environmental
Program. This program is expected the several
learning outcomes:

Stable understanding of the fundamentals of
ecology that determine the interaction of living
organisms with their habitat; modern concepts
and strategies for the sustainability of human
development and sustainable development goals;
consequences of anthropogenic human activity on
the environment; major groups of pollutants, their
migration routes, transformation and accumulation
in ecosystems; chemical transformations of
pollutants in the environment.

To evaluate, monitor and predict the state of
the environment; to identify the main hazards to
human habitat and assess the risk of their accuracy;
to perform environmental monitoring and apply
environmental protection technologies, plan and
manage environmental activities of enterprises,
and analyze the effectiveness of the environmental
activities.
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To have understand of the biosphere evolution,
the boundaries of the biosphere and specific features,
the regularities in the formation of vegetation and
soil cover, the key links biological and geological
cycles of substances, the theoretical foundations for
the sustainability of ecosystems and the biosphere
as a whole; legislation in the field of environmental
protection.

To develop analytical skills to assess
environmental situation at global, regional and
local levels; modern methods of field, laboratory
and instrumental research, physical-chemical and
biological methods.

Successful use of professional English.

To apply knowledge and methods of
environmental impact assessment (EIA) as a result
for developing natural resources and implementation
of environmental risk analysis of environmental
measures, calculating levels of hazardous and
harmful factors in the habitat, determining the
environmental characteristics of atmospheric air,
hydrosphere, and soil.

To analyze, systemizing and generalizing of
information in the field of environmental protection
and rational nature management for the inquiries
and analytical reviews.

To be capable to carry out on the path of
continuing independent learning, accursing
additional expertise in the field of environmental
protection and environmental management.

To be able to work effectively in a team, to find
compromise with collective opinion. There are to
possess positive communicative skills based on
the principles of citizenship and tolerance. To be
understand multiculturalism in a modern global
society, to continue independent learning at the
end of the curriculum, to expand their knowledge
based on information technologies, R&D and
R&T.

To be ready to act rationally and independently,
guided by their scientifically grounded conclusions,
observations and experience obtained because of
cognitive professional activity.

To analyze multifaceted information of
the environment, correctly formulate relevant
conclusions and conclusions in English and foreign
languages.

To promote a healthy lifestyle, to use sociological
knowledge and modern methods of research; to be
able to plan the time, prioritize, observe the deadlines
for the completion of work independently.

The novelty of the Environmental Program.
It is directed in the preparation of undergraduate
students in international education standards -
based on credit-modular technology of education,
taking into account the variability and diversity of
elective modules (optional disciplines), which is of
particular value for employers.

The novelty of the Program is characterized by
the following:

Application of the world’s best educational
practices and recommendations of scientists from
foreign universities;

Focusing on scientific environmental priorities
in curriculum development;

Competence-based, practice-oriented approach
focused on learning outcomes and based on the
interdisciplinary nature of environmental knowledge
and the needs of employers;

Use of project-based and student-centered
learning technologies;

Creation of innovative educational and
methodological support in English, which is
confirmed by the introduction of up to 60% of
new subjects recommended by foreign scientists,
domestic specialists and employers into the
curriculum (Tanybaeva et al., 2019: 133).

Results and discussion

Analysis of modern environmental science
priorities allowed introducing new innovative modules
into the educational program: “Integrated Ecosystem
Management”,  “Applied  Green  Economy”,
“Adaptation to Climate Change”, “Environmental
protection” and disciplines: “Global environmental
challenges and Sustainable Development Goals
(SDGs)” , “Environment and Humans”, “Land
Management”, “Water Resource Management”,
“Sustainable Resource extraction”, ’Green Economy”,
”Green Technologies”, ”’Renewable Energy”, ”Climate
Change”, “Urban Studies (Urbanistic)”, “Ecosystem
Services”, “Environmental Project” and others.
Scientific innovations of the educational program
provide in-depth training in mathematical processing of
information data and computer modeling, in expanding
the skills of conducting technical calculations and
forecasting in environmental risk assessment and
waste management, which justifies the inclusion in the
curriculum of the following disciplines: “Environmenal
GIS”, “Mathematical modeling in ecology”, ”"Methods
and models of waste management “and others.
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The scientific priorities of the new environmental
program focus on a comprehensive study of SDGs.
All disciplines of the educational program, to
one degree or another reveal various aspects of
achieving these Goals. A key training course was
“Global Environmental Challenges and Sustainable
Development Goals (SDGs)”. Scientific and
methodological developments for this discipline
were prepared at the Department of Natural Science,
University of Cumbria, UK, by the Research Director
of the Center for National Parks & Protected Areas,
Professor Ian Convery . By the end of the study,
students should be able: to discuss critical issues
facing sustainable development with reference to
the UN Sustainable Development Goals (SDGs);
to link SDGs to a range of global environmental
challenges; demonstrate a deep understanding of
the complexities inherent in achieving sustainable
development. The scientific basis of the course is the
analyze complex interrelationships between human
wellbeing, poverty and ecology, including cause /
effect relationships across scales from the local to
the global and placing the issues within the wider
debates surrounding sustainability. Students must
learn to understand value and critically analyze
the various approaches of different disciplines
and points of view in social and natural sciences
to the problem of human needs and ecology. This
scientific approach introduces the main challenge
of sustainable development: the need to balance
the economic, social, and environmental costs and
benefits of development, both for people living now
and for future generations (Adams W.M., 2009:
8-10).

This unit focuses on the relationship between
environment and development, and the tensions
that can exist in that relationship. Above all, this
session emphasizes environmental and development
challenges must be tackled together if there is to be
any hope of understanding — or meeting — the UN
SDGs (Stepanyan et al., 2013: 96-100).

Among the scientific priorities in the study of
environmental science and sustainable development,
the issue of providing water and water security
is of great importance. Integrated Water Cycle
Management is a management system based on all
types of water resources within the hydrographic
boundaries, which combines the interests of various
industries and the levels of usage. It involves all
interested parties in decision-making, promotes
the efficient use of water, land and other natural
resources in the interests of sustainable ensuring
with requirements of nature and society in water
(Meyer et al., 2014:225).

Clean, accessible water for all is an essential
part of the world and there is sufficient fresh water
on the planet to achieve this. However, due to bad
economics or poor infrastructure, millions of people
including children die every year from diseases
associated with inadequate water supply, sanitation
and hygiene. Water scarcity, poor water quality and
inadequate sanitation negatively affect food security,
livelihood choices and educational opportunities for
poor families across the world. At the current time,
more than two billion people are living with the
risk of reduced access to freshwater resources by
2050, at least one in four people is likely to live in
a country affected by chronic or recurring shortages
of fresh water. Drought in specific afflicts some of
the world’s poorest countries, worsening hunger
and malnutrition. Fortunately, there has been great
progress made in the past decade regarding drinking
sources and sanitation, whereby over 90% of the
world’s population now has access to improved
sources of drinking water. To improve sanitation
and access to drinking water. It is necessary
increase investment in management of freshwater
ecosystems and sanitation facilities on a local level
in several developing countries within Sub-Saharan
Africa, Central Asia, Southern Asia, Eastern Asia
and South-Eastern Asia (UN — Water, 2016: link).

To achieve the SDGs, different countries of the
world are intensively developing environmental
energy strategies, conducting scientific developments
in the field of renewable energy sources. The focus
of the educational program is aimed to studying
energy in ecological systems, energy for sustainable
development.

Students will be able analyze the complex in-
terrelationships underpinning energy and environ-
mental challenges. They will do this across scales
from the local to the global and will place the issues
within the wider debates surrounding sustainability.
Using a case study approach, they will critically ap-
praising a variety of sources of information, includ-
ing academic literature, activist publications, gov-
ernmental reports and internet sources.

Energy is central to nearly every major chal-
lenge and opportunity the world faces today. Ac-
cess to energy for all is essential, even it will be for
job, security, climate change, food production or
increasing incomes. Working towards this goal is
especially important as it interlinks with other Sus-
tainable Development Goals. Focusing on universal
access to energy, increased energy efficiency and
the increased use of renewable energy through new
economic and job opportunities is crucial to creating
more sustainable and inclusive communities and re-
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silience to environmental issues like climate change
(Tomain, 2011: 300-302).

At the current time, there are approximately
three billion people, who lack access to clean-cook-
ing solutions and are exposed to dangerous levels of
air pollution. Additionally, slightly less than one bil-
lion people are functioning without electricity and
50% of them are found in Sub-Saharan Africa alone.
Fortunately, progress has been made in the past de-
cade regarding the use of renewable electricity from
water, solar and wind power and the ratio of energy
used per unit of GDP is declining. However, the
challenge is far from being solved and there needs
to be more access to clean fuel and technology and
more progress needs to be made regarding integrat-
ing renewable energy into finite se applications in
buildings, transport and industry. Public and private
investments in energy also need to be increased and
there needs to be more focus on regulatory frame-
works and innovative business models to transform
the world’s energy systems. This lecture and ac-
companying seminar will consider the key issues
relating to SDG 7 and GECs; we will Critique SDG
7 targets and further actions required, including re-
formulating the SDG targets to better reflect global
challenges/realities (Rasul, 2014: 38-45; Zhang
Ming et.al., 2013: 125-132).

Scientific and technological advances in
the field of renewable energy, energy and resource
saving, environmentally friendly technologies in
agriculture and industry have become the basis
for the creation of such training courses as,”Green
Economy”,”Green Technologies”,”Renewable
Energy” (Mukund, 2006:61-392).

Green Economy is considered as the basis
for environmental management and sustainable
development on a global and national scale. Learning
outcomes of these courses focused on:

Systematize international experience and
describe modern concepts of the green economy;

Understand the current problems of depletion of
traditional resources and the need to introduce the
principles of “green economy” and environmentally
friendly technologies to reduce anthropogenic
impact on the environment;

Explain the role of the “green economy” in
combating climate change in the world and the
Republic of Kazakhstan, describe the mechanisms
for reducing greenhouse gas emissions;

Analyze the tasks and measures to ensure the
“green economy” with environmentally friendly
technologies to reduce air pollution based on
alternative energy sources, sustainable use of water
resources and transport;
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Evaluate ways to improve resource conservation
and energy efficiency, waste management methods,
as well as the technology of “green” chemistry and
biology, agriculture;

To possess methods and technologies for ana-
lyzing the effectiveness of environmentally friendly
energy production for the formation of priorities and
setting specific objectives of the green economy in
order to ensure sustainable development;

Use this knowledge to solve specific profession-
al problems in the introduction of environmentally
friendly technologies, in particular, the principles
of the “green office” for the implementation of the
mechanisms of “green economy” (Concept for the
transition of the Republic of Kazakhstan to a “Green
economy”, 2013: link).

Based on the experience of Reading Uni-
versity and the advice of our colleague from the
UK, Professor Martin Lukac, a new course of
discipline”’Environment and Humans” was intro-
duced into the Curriculum. Discipline summarizes
current trends in the interaction of society and na-
ture, studies of permissible anthropogenic pressures
and the diversity of ecosystem services, environ-
mental protection technologies and attributes of
ecosystem sustainability.

Ecosystem services are the benefits provided
by ecosystems that contribute to making human life
both possible and worth living. Examples of eco-
system services include products such as food and
water, regulation of floods, soil erosion and disease
outbreaks, and non-material benefits such as recre-
ational and spiritual benefits in natural areas. The
term ‘services’ is usually used to encompass the
tangible and intangible benefits that humans obtain
from ecosystems, which are sometimes separated
into ‘goods’ and ‘services’. Some ecosystem ser-
vices involve the direct provision of material and
non-material goods to people and depend on the
presence of particular species of plants and animals,
for example, food, timber, and medicines. Other
ecosystem services arise directly or indirectly from
the functioning of ecosystem processes. For exam-
ple, the service of formation of soils and soil fertility
that sustains crop and livestock production depends
on the ecosystem processes of decomposition and
nutrient cycling by soil microorganisms.

An ecosystems approach provides a framework
for looking at whole ecosystems in decision-mak-
ing, and for valuing the ecosystem services, they
provide to ensure that society can maintain a healthy
and resilient natural environment now and for future
generations. An ecosystems approach is a way of
looking at the natural environment throughout your
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decision making process that helps us to think about
the way that the natural environment works as a sys-
tem. In doing so we will also be thinking about the
spatial scale of your interactions with the natural en-
vironment, the range of constraints and limits at play
and the people involved in supplying and receiving
ecosystem services and benefits. Carrying out eco-
nomic valuation of the ecosystem services involved
will help us to incorporate the value of the natural
environment in decision-making (Primmer et al.,
2015:160-163; Costanza et al., 2017: 2-11).

It is interesting of the position of scientists in the
UK regarding models and modelling approaches to
predicting likely future, the development of scenar-
ios and their use in policy formation. To understand
what the changes are likely to be, we use three-di-
mensional climate models, or General Circulation
Models (GCMs). By changing the greenhouse con-
centrations in these GCMs, we can build scenarios
of future climates. It is important to recognize that
these scenarios are not predictions — they are sim-
ply “plausible futures”. Some climate variables are
better simulated by GCMs than others. That is, we
can be more confident about some variables, such as
sea-level rise and temperature, and less confident of
others such as wind and rainfall. Uncertainties ex-
ist in model outputs. Some are irreducible, for ex-
ample, we are uncertain about how we will live in
the future, will economies continue to be fossil fuel
based, or will they move strongly towards renew-
able energy sources? It is important to remember
that model outputs provide a future that is likely for
variables such as temperature and plausible for oth-
ers for which there is less certainty, but not neces-
sarily one that will occur (Aherna et al., 2014: 256;
Bull et al., 2016:100).

Modeling ecosystem services is closely related
to another topic of this discipline “Predicting the
future”. The course explores how theory develop-
ments, together with past data analysis are used to
create models of Earth sub-systems and how these
are used to create scenarios depicting possible fu-
tures. The students are engaged with global circula-
tion models, crop and forest models, as well as the
principles of demographics and economic forecast-
ing. General circulation models (GCMs) are essen-
tial tools for climate studies. Agricultural models
are mathematical equations that represent the reac-
tions that occur within the plant and the interactions
between the plant and its environment. Key tech-
nology applied to the modelling of climate, crop,
natural systems, human society will be discussed,
and their usefulness as well as pitfalls highlighted.
Forest growth models are important tools within re-

search to investigate and understand key ecosystem
processes and to support forest management deci-
sions. Sustainable forest management requires de-
tailed information on tree growth and forest dynam-
ics, including structural development, biodiversity
indicators, and effects of disturbances. Economic-
demographic models are designed to describe in for-
mal terms the main effects of demographic change
on economic activity and those of economic activity
on demographic change. The goal of these models is
to forecast how the linked population-economy sys-
tem will evolve over time, provide insights into the
effects of policy change, or both. The main original
purpose of these models was short-run forecasting,
but they also could give policy-makers insights into
the effects of policy changes without the need to car-
ry out those changes. Formal economic-demograph-
ic models for developing countries were designed
to illuminate the interaction between population
and other variables in the development process and
evaluate the consequences of various policies on
economic and demographic variables (Bonan et.al.,
2018: 28-32; Hengeveld et al., 2017:256).

The requirements of Foreign and Kazakhstani
employees (Stakeholders) are taken into account in
the formation of the academic discipline “Environ-
mental Project” and the content of educational pro-
grams of the Educational Internship, Practice Train-
ing, Pre-Graduation Internship.

The effective application in work of the expe-
rience gained within the walls of the university is
the key to successful and productive work. That is
why, at the meeting with main Stakeholders the Di-
rector of Company “KazEcology” A.A. Skakov un-
derlines that it is important not only the baggage of
university knowledge, working skills in information
networks, with databases and computer programs,
but above all the ability to analyze, professionally
reflect research results in reports and projects.

Ecological project is the process of justifying
and assessing the environmental impact of facilities,
either specifically projected to change the unfavor-
able properties of the human environment (natural
and fabricated landscapes), or objects of direct en-
vironmental value. There are projects of landfills
for solid household and industrial wastes, sewage
sludge deposition devices, as well as projects to cre-
ate reserves, national parks, reserves (Massey, 2011:
18-21).

Conclusions

Generally, the practical significance of the
educational program “Environmental Science”
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is extremely high and is aimed at training highly
qualified specialists in ecology and sustainable
development, organizing and conducting compre-
hensive environmental protection measures in the
national, regional branches of the economy, as well
as working in international organizations and for-
eign companies.

Sustainable consumption and production is
about promoting resource and energy efficiency,
sustainable infrastructure, and providing access to
basic services, green and decent jobs and a better
quality of life for all. Its implementation helps to
achieve overall development plans, reduce future
economic, environmental and social costs, strength-
en economic competitiveness and reduce poverty.
At the current time, material consumption of natu-
ral resources is increasing, particularly within Asian
counties. Countries are also continuing to address
challenges regarding air, water and soil pollution
(Yolles M et.al., 2014:15-19).

Science and manufacturing are an important
driver of economic development and employment.
At the current time, however, manufacturing value
added per capita is only US$100 in the least devel-
oped countries compared to over US$4,500 in Eu-
rope and Northern America. Another important fac-
tor to consider is the emission of Carbon Dioxide
during manufacturing processes. Emissions have

decreased over the past decade in many countries
but the pace of decline has not been even around the
world. Technological progress is the foundation of
efforts to achieve environmental objectives, such as
increased resource and energy-efficiency. Without
technology and innovation, industrialization will
not happen, and without industrialization, develop-
ment will not happen. There needs to be more in-
vestments in high-tech products that dominate the
manufacturing productions to increase efficiency
and a focus on mobile cellular services that increase
connections between people (About the Sustainable
Development Goals-17SDGs, 2015: SDG9, link).

Given the above areas of human development,
identified for 17 SDGs, the scientific priorities of
new environmental program are green economy and
renewable energy, innovative resource-saving tech-
nologies and environmental protection, ecosystem
services and socially responsible environmental de-
sign, etc.

A scientifically based approach in the choice of
disciplines, a benchmark for innovative achieve-
ments in the field of ecology and sustainable devel-
opment, the use of the training experience of for-
eign scientists and taking into account the views of
employers form the basis for the successful imple-
mentation of the environmental program in Kazakh-
stan’s universities.

References

About the Sustainable Development Goals -17SDGs (2015). United Nations. Web site: https:/www.un.org. Last modified:

24.01.2020

Adams W.M. (2019) The dilemma of sustainability. In: Adams WM Green Development: Environment and Sustainability in a

Developing World, 3rd edn. Routledge, pp.1-25.

Aherna J., Cilliers S., Niemeld J. (2014) The concept of ecosystem services in adaptive urban planning and design: A framework
for supporting innovation. Landscape and Urban Planning, vol.125, pp. 254-259.
Bonan G.B., Doney S.C. (2018) Climate, ecosystems, and planetary futures: The challenge to predict life in Earth system mod-

els. Science, vol. 359 (6375), pp. 26-33.

Bull J.W., Jobstvogt N., Béhnke-Henrichs A., Mascarenhas A. (2016) Strengths, Weaknesses, Opportunities and Threats: A
SWOT analysis of the ecosystem services framework. Ecosystem Services, vol.17, pp. 99-111.

Concept for the transition of the Republic of Kazakhstan to a “Green economy”. (2013) The Decree of the President of the
Republic of Kazakhstan, No. 577. Web site: https://strategy2050.kz. Last modified: 15.11.2018.

Costanza R., de Groot R., Braat L., Kubiszewsky 1., Fioramonti L., Sutton P., Farber S., Grasso M. (2017) Twenty years of eco-
system services: how far have we come and how far do we still need to go? Ecosystem Services, vol. 28(A), pp. 1-16.

Hengeveld G.M., Schiill E., Trubins R. (2017) Forest Landscape Development Scenarios (FLDS)—A framework for integrating
forest models, owners’ behaviour and socio-economic developments. Forest Policy and Economics,vol. 85(P2), pp. 245-255.

Massey S. (2011) Best Practices for Environmental Projects Teams, Elsevier, 316 p.

Mclntosh M., Cacciola K., Clermont S., Keniry J. (2008). State of the Campus Environment: A National Report Card on Envi-
ronmental Performance and Sustainability in Higher Education. Web site: http://www.nwf.org. Last modified: 19.11.2019

Meyer B.C., Lundy L. (2014) Integrated Water Cycle Management in Kazakhstan. Al-Farabi Kazakh National University, 320 p.

Mukund Patel R. (2006) Wind and Solar Power Systems: Design, Analysis, and Operation. Taylor & Francis Group, 433 p.

Primmer E., Jokinen P., Blicharska M., Barton D.N., Bigter R., Potschin M. (2015) Governance of ecosystem services: a frame-
work for empirical analysis. Ecosystem Services, vol.1, pp. 158-166.

Rasul G. (2014) Food, water and energy security in South Asia: a nexus perspective from the Hindu Kush Himalayan region.

Environ. Sci. Policy, vol. 39, pp. 35-48.

72


https://www.un.org/sustainabledevelopment/sustainable-development-goals/
https://strategy2050.kz
http://www.nwf.org

T. Tazhibayeva et al

Stepanyan K., Littlejohn A., Margaryan A. (2013) Sustainable e — Learning: Toward a Coherent Body of Knowledge. Educa-
tional Technology & Society, vol.16 (2), pp. 91-102.

Tanybaeva A., Voronova N., Abubakirova K., Tazhibaeva T., Rodrigo Illarri J. (2019) Tendencies of Higher education develop-
ment in ecology. Journal of Geography and Environmental Management, vol. 52 (1), pp. 130-134.

The Millennium Development Goals Report (2015). United Nations. Web site: https://www.un.org. Last modified: 07.10.2019

Tomain J. (2011) Politics of Clean Energy: Moving beyond the Beltway. Energy Law, vol. 3, pp. 299-303.

UN —Water Annual Report (2016). United Nations. Web site: https://www.unwater.org. Last modified: 25.05.2018.

Yolles M., Fink G. (2014) The Sustainability of Sustainability. Business Systems Review, vol. 3, n. 2, pp. 1-32.

Zhang Ming, Wang Landan (2013). The Impacts of Mass Transit on Land Development in China: The Case of Beijing. Research
in Transportation Economics, vol. 40, pp. 124—133.

73


https://www.un.org.
https://www.unwater.org

ISSN 1563-0234, eISSN 2663-0397 Xabapmbl. [eorpadus cepusicer. Nel (56) 2020 https://bulletin-orientalism.kaznu.kz

IRSTI 87.27.05 https://doi.org/10.26577/JGEM.2020.v56.11.07

G.B. Tanabekova! , Lu Zhaozhi?, R.V. Jashenko®

'Al-Farabi Kazakh National University, Kazakhstan, Almaty
*Xinjiang Institute of Ecology and Geography, China, Urumgqi
3Institute of Zoology CS MES RK, Kazakhstan, Almaty
Correspondent author — G. Tanabekova, e-mail: tanabekova.guli@gmail.com

BIOECOLOGICAL FEATURES OF APPLE ERMINE MOTH
IN THE DZUNGAR AND TRANS-ILI ALATAU

The article describes results of the study of bioecological development features of the apple ermine
moth Hyponomeuta malinellus Zell. in the Trans-lli Alatau and Dzungar Alatau state national parks.
The work’s main objective is to reveal the factors influencing the pest development, determine the
phenological and environmental characteristics, and identify the most vulnerable development stage
of the apple ermine moth Hyponomeuta malinellus Zell., in order to apply appropriate timely measures
controlling the pest. In the course of the study, the exact dates and abiotic factors were established. The
results of the study activity of apple ermine moths were summarized, and a phenological calendar for the
development of this pest has also been compiled. The pest developed in one generation, in the foothill
zone of the Almaty region on the territory of the Trans-lli Alatau and Dzungar Alatau state national parks
in 2018-2019. The duration of the particularly dangerous period of the pest, depending on weather
conditions, is from 37 to 45 days. In order to fight this pest, accurate knowledge of the phenological and
environmental data is very important. During the 2018-2019 years, the pest, under conditions of the
foothill zone of the Almaty region, in the area of the Trans-lli Alatau and Dzungar Alatau state national
parks, developed during one generation. The period particularly dangerous for the pest lasts 37 to 45
days, depending on weather conditions. To control the pest, scientists need to have accurate phenologi-
cal and environmental data.

Key words: ermine apple moth, the Sievers apple, the Dzungar Alatau, the Trans-Ili Alatau.
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JXKoHrap xxaHe Ine AraTayblHAAFbl aAMa KYMECiHiH, AAMYbIHbIH, 6M03KOAOTUSIAbIK,
epekiueAikrepi

Makanraaa Iae AaaTay >xeHe YKoHrap AAaTay MEMAEKETTIK YATTbIK, TabUFM NMapKTepPiHiH, aymMarbiHAQ
aAMa kyreciHiH Hyponomeuta malinellus Zell. 6103K0AOrMSIAbIK, epeKLIeAiKTepPiH 3epTTey HaTUXeAepi
TYpaAbl MOAIMETTEP KEATIpiAreH. 3epTTeyAiH Herisri Makcatbl — OYA 3MSHKECTEPAIH AamyblHa acep
eTeTiH PaKkTopAapAbl aHbIKTay, (DEHOAOTUSIAbIK, >KOHE 3KOAOTMSIAbIK, €peKLUEAIKTEPIH 3epTTey,
CuBepc aAMa araulblHbiH, aAMa kyreci Hyponomeuta malinellus Zell. 3usHkeciHe Kapcbl yakTbiAbl
6aKpblAay LIAapaAapbiH KOAAQHY YLIiH aAMa KYMECiHIH eH 0CaA CaTbICblH aHblKTay OOAbIM TabblAAAbI.
Epecek catbiCbl 6OMbIHLLIA TYPAEPAI aHbIKTay >kKoHe (DEHOAOTMSIAbIK, AaMyAbl GakbiAay YLWiH AEPHBCIA
CaTblAQpPbIH 6CIpy 8AICi KOAAAHBIAABL. AEpHBCIA CaTblAapblHbIH, MOP(OAOIUSAbIK, epeKLIeAiKTepPIH
>K8HE OAApPAbIH AaMy MeP3iMAEPIH 3epTTey YiliH OCbl TYKbIMHbIH 8P AEPHBCIA Xacbhl 6akplraysa OOAAbI.
3epTTey 6apbICbIHAA aAMa KYMECIHIH AaMybiHa 8Cep eTETIH HAKTbhl YaKbIT NeH abMOTUKaAbIK, hakTopAap
aHbIKTaAAbl. AAMa KyMeciHiH Aamy 6apbiCbl KapacTblPbIAAbl, COHbIMEH 6ipre oCbl 3USHKECTEPAiH,
AaMYbIHbIH, (DEHOAOIMSIAbIK, KYHTi36eCi AaiblHAAAADBI. AAMaTbl 0BAbICHIHBIH, Tay BekTepiHae Iae Aaatay
MeH JKoHFap AAatay MEMAEKETTIK YATTbIK, TabuFK casibakTapbiHbIH ayMarbiHAQ aaMa Kyreci 2018-2019
MOK. 6ip OYbIHAQ AaMblAbl. Aya parbliHa GaiAaHbICTbl 3USIHKECTEPAIH aca KayinTi Ke3eHiHiH y3aKTbifbl
37-AeH 45 KyHre AeniH co3blAAbL. ByA 3nsgHKecTepMeH Kypecy YLlUiH (DEHOAOIUSABIK, )KOHE 3KOAOTUSIAbIK,
MOAIMETTEPAI ABA BiAY 6T€ MaHbI3AbI.

Tyiiin ce3aep: aama kyieci, CuBepc aamachl, JKoHrap Aaatay, Iae AaaTay.
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buoskoaornyeckme ocob6eHHOCTU pa3BHTUSI SOAOHHOI FOPHOCTaeBOW MOAU
B JKoHrapckom u 3amaniickom Aaaray

B cTaTbe npuBeAeHbl AaHHblE O pe3yAbTaTaxX MCCAEAOBAHWMS GMO3KOAOrMYECKMX OCOBEHHOCTEN
pasBuTUS 16AOHHOM ropHocTaeBot MoAM Hyponomeuta malinellus Zell. Ha tepputopun Uae-
AAaTayckoro u >KoHrap AAaTayCKMX TFOCYAQPCTBEHHbIX HaUMOHAAbHbIX MapkoB. OCHOBHOM LEAbtO
MCCAEAOBAHMS IBASIETCS yTOUHEHWE (pakTOPOB BAMSIHMS Ha PA3BUTHE AQHHOIO BPEAUTEAS, ONPeAEAeHNe
(PEHOAOTMYECKMX M IKOAOTMYECKMX OCOOBEHHOCTEN, BbISIBAEHME CaMOM YSI3BMMOWM CTaAamu SOAOHHOM
ropHocTaesot MoAan Hyponomeuta malinellus Zell. aas nprmeHeHns cBoeBpemeHHoM Mepbl GopbObI
C AQHHbIM BpeauTeAaeM 56A0HM CuBepca. B LeAsix BUAOBOro onpeAeAeHus no B3pocAon ase u AAd
npoBeAeHUs HABGAIOAEHNIA 32 (DEHOAOTMUYECKMM Pa3BUTUEM MPUMEHSAACh METOAMKA KYABTUBMPOBAHMS
AVMUMHMYHBIX CTaAMIA. AASI U3YUeHUs MOPGOAOrMUYECKMX 0CODEHHOCTEN AMUMHOYHBIX CTAAUIA U CPOKOB
MX Pa3BUTUS (PUKCMPOBAACSH KaXKAbIA AMMMHOYHDIMA BO3PacT 3TOr0 BMAQ.

B x0ae nccaea0BaHMS GbIAM YCTAaHOBAEHbBI TOUHbIE AQThl M ABMOTUYECKME (DAaKTOPbI, KOTOPbIE BAUSIIOT
Ha pasBuTME SIOAOHHOM ropHOCTaeBon MoAM. O6O06LLEHbI PE3YABTaTbl MCCAEAOBAHMS AESITEABHOCTM
6AOHHOM rOPHOCTAEBOM MOAM, TakKe OblA COCTaBAEH (DEHOAOTMUYECKMI KAAEHAAPb Pa3BUTHS AQHHOTO
BpeAnTeAsi. B ycaoBuMsIX npeAropHoi 30HbI AAMaTMHCKOM 006AacTV Ha TeppuTopumn Mae-Aaatayckoro
1 XKoHrap AAaaTayCkux rocyAapCTBEHHbIX HaUMOHaAbHBIX MapkoB BpeAnTeAb pa3BuBancs B 2018-2019
rT. B OAHOM MOKOAEHUW. [TPOAOAXKMTEABHOCTb 0COHO OMACHOrO MEPMOAA BPEAUTEAS B 3aBUCMMOCTHM
OT MOrOAHBIX YCAOBMIA COCTaBASIET OT 37 AO 45 AHeit. B ueasx 60pbObl C AQHHbIM BPEAMTEAEM TOUYHOE

3HaHWe PEHOAOrMYECKMX U IKOAOTMUYECKMX AQHHbBIX OY€Hb BaXkKHO.
KatoueBble cAoBa: 16A0HHasi ropHOCTaeBast MOAb, 16A0HS CuBepca, XKoHrap Aaatay, 3auAMMCKMiA

Anaray.

Introduction

The Sievers apple tree is a valuable gene pool,
and the study and preservation of diversity of its
forms for the present-day and future selection, re-
forestation, and forest cultivation is an urgent task
(Yan, Han, Mei, 2016: 683-689). Special value of
the species is that it is the keeper of a unique germ-
plasm, the ancestor of many cultivars (Ainabekov,
Turekhanova 2015:15-28; Harris, Robinson, Ju-
niper, 2002:426-430; Morgan, Richards, Dowle,
2002:316). Modern genetic studies of approxi-
mately 2,500 modern apple varieties indicate that
the Sievers apple tree is the progenitor of almost all
varieties of domestic apple trees. Paleontological
data show that this apple tree species originated in
the middle of the Cretaceous period, i.e., has an age
of approximately 165 million years (Forsline, Ald-
winckle, Dickson, Luby & Hokanson, 2003: 1-61).
The study has top actuality as over the past few de-
cades the range of the wild population species has
significantly decreased due to state economic activi-
ties, genetic and environmental pollution, as well as
the emergence of dangerous pests around the area.

The range of the Sievers apple tree in Kazakh-
stan covers the mountainous regions of the east,
southeast and south of Kazakhstan, extending from

Tarbagatai to the Western Tien Shan. The main wild
apple forests are located in Tarbagatai (the area of
about 300 hectares), the Dzungar Alatau (3800 ha),
the Trans-Ili Alatau (1300 ha) and the Western Tien
Shan (Dzhangaliev, Salova, Turekhanova, 2007:
32-35). In the Western Tien Shan, the apple tree is
found in small groves scattered across the gorges;
there is only one large massif (50 ha) titled the “Kara
Alma” grove, in the Aksu river canyon of the Aksu-
Zhabagly reserve. Among species of the genus Ma-
lus Mill., the Central Asian wildly growing Sievers
apple tree possesses the large intraspecific diversity
(Ponomarenko, Nazirov, 1990: 8-13), a wide range
of variability in biological features, winter hardi-
ness, drought and heat resistance, and immunity to
pests and diseases.

In the middle of the XX century, wild apple
trees in the Dzungar and Trans-Ili Alatau were in
the focus of studies by the researcher A.D. Dzhan-
galiev, who considered the Sievers apple tree within
the mountain system of Kazakhstan at the phytoce-
notic, species and population levels. The scientist
established the fact of high polymorphism and ge-
netic duplication of the local forests (Dzhangaliev,
Salova, Turekhanova, 2003: 305-370, Cornille,
Giraud, Smulders, Roldan-Ruiz, Gladieux, 2014:
57-65).
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Justification of the choice of articles and goals
and objectives

According to experts, the situation is already
close to critical, as the unique intraspecific diversity
of Kazakhstan populations of wild apple trees to
date was intensely reduced, impoverishing the value
of its gene pool. It is a hard task to restore these
assets naturally, because many local populations of
apple tree are practically deprived of the possibility
to regenerate naturally. In addition, the direct prox-
imity of cultivated apple orchards to wild popula-
tions of fruit forests represents a threat. The buffer
protection zone framing the natural populations is
often not maintained. In addition to alien plant spe-
cies, insect pests and diseases of wild apple trees
and other wild fruit plants endanger the wild fruit
forests (Igembaev, Stepanova, 2016: 116-118).

The early seasonal defoliation of trees is espe-
cially hard for a fruit tree organism, since it impacts
the radial growth of trees, causing its significant
decrease over the course of several years after the
outbreak of pests (Mukhamadiev, Mazarzhanova,
Ashikbaev, 2013: 54-62). Such harm to conditions
of tree growth breeds pathogenic fungi, bacteria and
insect pests on the trees, which, in their turn, facili-
tate further drying of the trees.

One of the main conditions for protecting plants
from pests is timely application of various complex
measures based on the phenological data (Dobro-
volsky, 1961: 67-83). The precaution and prediction
of the time of appearance and development of harm-
ful insects is the chief, complex task, which, arming
with the modern methods, should adjust to accurate
timing of insect pest development in order to pre-
vent it. It is important to note that the Yponomeuti-
dae family of the Lepidoptera order occupies a spe-
cial place among other insect pests (Turekhanova,
Tanabekova, 2018: 90-97).

It is worth noting the need to study the phenolo-
gy of the ermine apple moth Hyponomeuta malinel-
lus Zell., since this representative family of ermine
moths causes significant harm to fruit crops.

In the nature, there are a huge number of various
harmful insects which destroy fruits and leaves of
fruit croppers. One of the main and permanent pests
of Kazakhstan is the apple ermine moths which dis-
perses and reproduces in the mountain apple forests.
Notably, in 1958 there was an outbreak of mass
breeding of the moths in West Kazakhstan.

In 2016, there was a noticeable increase in num-
ber and scale of damage to apple trees from this
monophage, the apple moth (Hyponomeuta malinel-
la Zell.), as well as from the bird cherry from the
bird cherry moth (Hyponomeuta evonymella L.).
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Visual examination of apple tree plantations allows
noting the tachina flies, which indicate an increase
in number of apple and bird cherry moths.

The ermine apple moth (arachnid moth) lives
in the southern and central parts of Western Eu-
rope (Cossentine, Kuhlmann, 2002: 275-278). In
the CIS, it occupies only the European part but
also was introduced to Central Asia, Kazakhstan,
and Transcaucasia.

The front pair of wings is white with three
irregular rows of black dots; wingspan is 16-22
mm. The egg is elongated oval, oblate, yellowish.
Caterpillars are yellow, 13-16 mm long at the age
IV. The pupa of the apple ermine moth (arachnid
moth) is orange-yellow, then turning greenish-
yellow with a dark brown head. Cocoons are dense,
white. Adult moth leads nocturnal life. During the
season, the butterfly is capable of laying up to 150
eggs, which are placed on branches of fodder plants
in groups (15-60 pcs.) near the buds, covering them
with a reddish shield of hardening mucus, which
later turns brown. Egg development lasts 8-15 days.

Scientific research methodology

The studies were carried out employing labora-
tory analysis methods, route and stationary inspec-
tions of the Sievers apple plantings located in the
Ile-Alatau and Dzungar Alatau state national parks.

In the Dzungar Alatau, the optimal zone for
growing the Sievers apple is at an altitude of 1,200-
1,500 m asl on northern slopes and at 1,200-1,600 m
on southern slopes. In the Trans-Ili Alatau, apple tree
lives at 900-1,500 m asl and 1,500-1,700 m on the
southern slopes. The optimal conditions for growing
wild apples in the Trans-Ili Alatau were observed on
northern slopes of the mountains at an altitude of
1,300-1,600 m.

The objects of research were leaves populated
by pests at different stages of development: larvae
of different ages, pupae and imago. The studies were
conducted under laboratory and field conditions dur-
ing the 2018-2019 years.

To establish the species of pests were used: iden-
tifiers of agricultural pests, harmful and beneficial
insects; guidelines and guidance (Guidelines for
phytosanitary and toxicological monitoring of fruit
species and small fruits, 1999: §3).

During field observations and collecting, the
butterflies and larvae were placed in 0.5 1 glass jars
or glass tubes, larvae were taken with leaves of the
Sievers apple tree where they were found. Leaves of
the Sievers apple tree infected with the larvae were
also placed in separate glass tubes. These holding
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cages were marked with serial numbers; data about
the place and time of collection, about the plant, the
nature of its damage and other were registered in a
log. Subsequently, the larvae were re-placed into
separate tubes for shedding and keeping.

Under laboratory conditions, tubes containing
twisted leaves were covered with gauze and labeled.
The keeping and feeding of larvae in test tubes were
carried out under strict control and humidification,
necessary for normal development of larvae. To this
end, the glass wares with larvae were placed under
direct sun rays for short time only to avoid fogging
up. The excess in humidity and heat negatively im-
pacts the larvae development.

To identify the species, the biological samples
were examined with a binocular and photographed.

Results and discussion

An indispensable condition for successful
protection of apple trees against the apple ermine
moths Hyponomeuta malinellus Zell. is the onset
during the most vulnerable development stages
opening an optimal time for the treatment. This
requires knowing exact dates of the following stages
in the pest development:

— start of the mass imago flight;

— start of the mass egg laying;

start of the mass larvae hatching (Fig. 1).

Figure 1 — Development stages of the apple ermine moth:
1,2, 3, 4 —larvae; 5 — pupation; 6 — imago

The 1957-1962 studies established that larvae
of the apple ermine moth intrude into unfurling buds
and appearing leaves in the second decade of April,
live inside leaves, then pass on to leaves and keep
in groups in a web nidus. Their pupation occurs in
the second decade of June. The mass flight of imago
of the ermine apple moth begins in the late June.
Larvae hatch in mid-August (Yukhnevich, Mateso-
va, Mityaev,1958: 9-38). Currently, these indicators
have largely changed. Hence, it is necessary to take
into account the climatic conditions of the Trans-Ili

Alatau and to re-specify the features of the apple er-
mine moth’s individual development. A significant
part of the larvae of the apple ermine moth during
the periods of autumn, winter, spring dies from the
effects of adverse abiotic and biotic factors. At that,
their survival depends on the physiological state
while preparing to the cocooning, as well as on the
choice of wintering sites (Genger, 2003: 43-46).
The overwintered larvae of the first age appear
on May 4"-5% at the average daily temperature
above +13 °C. Larvae start living in the open on
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10"-12™ day, after the first shedding. Larvae com-
pletely eat out the laminae to the base of the veins.
They make web niduses by waving together a pair
leaves. During the period of active development,
the larval stage lasts 37-45 days, and with the win-
tering time, it amounts to 300-320 days.

When breeding en mass, the larvae of apple moth
damage fruit trees tremendously, so that strongly in-
fected trees may not bear fruit for several years. In
addition, the affected trees weaken, get vulnerable,
have low tolerance to under-zero temperatures and
can perish in frosty winters.

The pupation period coincides with the time
of dropping the excess ovary, in the second de-
cade of June. Pupa develops 8 to 15 days (occa-

sionally up to 20). Pupation proceeds in dense,
white, opaque cocoons connected in compact
packets that can contain up to several hundreds
of cocoons. Butterflies live 20-30 days and are ac-
tive from the end of June until August, at this time
they do not require additional nutrition (Jonaitis,
2001: 319-325). Their active flight is observed in
twilight hours, and during the daytime they hide
on the underside of laminae. Mating occurs 2
weeks after leaving the pupae, and after another
5-6 days, butterflies begin laying eggs (table 1).
The female apple moth lives on average about a
month, the male about twenty days. Larvae hatch
in 8-15 days and winterise under moisture-proof
shields (Lee, Pemberton, 2005. 247-258).

Table 1 — The phenogram of the apple ermine moth Hyponomeuta malinellus Zell., 2019.

April May June

July August Wintering

I II I I II III I II 1II

I IT I I II I

- Q Q Q Q Q Q Q o

ot o+ 40 +0 40 +0 -

O — pupae;
+ — imago;

0 — egg laying;
Q —larva;

- — diapause (wintering stage);
A — especially vulnerable period.

Table 1 shows the most vulnerable stage in the
pest development and the most convenient time for
combating this pest — it is the stage of larvae which

appear in the area starting from the first decade of
May to the second decade of June. According to our
observations, the mass flight of imago is often ob-
served after precipitations. Adults insects lead an ac-
tive nightlife, flying out at dusk (at air temperatures
above +15°C), and during the daytime they hide in
tree leaves, attaching to the leaf underside). Table 2
shows the data of laboratory phenological observa-
tions over the apple ermine moths in the Trans-Ili
and Dzungar Alatau during 2018-2019.

Table 2 — Phenology of the apple ermine moth Hyponomeuta malinellus Zell., 2019

Phenological phases Date Daytime temperature, T°C Relative humidity, %
start of the 1% age larvae hatching from 14-15.04. 13 45
overwintered eggs
the 1 age larvae mass hatch_ing and the 10-12.05. 23 39
start of active nutrition
start of pupation 21-22.06. 29 32
mass pupation 01-02.07. 31 23
start of the imago flight 05-06.07. 30 30
mass imago flight 11-12.07. 32 33
start of the egg laying 21-22.07. 33 21
mass egg laying 01-10.08. 34-35 21
larvae hatching 20-30.08. 33-34 18
start of the diapause 01-02.09. 29 26
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Duration of the development stages for the
apple ermine moth in the Trans- Ile and Dzungar
Alatau, according to 2018-2019 observations
is as follows: the full life cycle lasts 1 year (one

generation), including 8-15 days of the egg stage,
37-45 days of larvae (including the 300-320 days
of wintering), 8-15 days of pupa, and 30 days of
imago (Figure 2).

Figure 2 — Influence of temperature (°C) on development of the apple ermine
moth Hyponomeuta malinellus Zell., 2019

Conclusion

This type of pest affects all species of apple
trees, and in some cases breeds on pear trees. The
greatest harm is done in the forest-steppe and steppe
regions. The leaves damaged by larvae have brown
tops. During mass breeding, leaves can be eaten up
till complete exposure of the trees, while the apple
trees drop almost the entire ovary, and the remain-
ing fruits stay small. In some cases, the yield may
be completely lost. Affected trees become more ex-
posed to adverse environmental factors, which lead
to fall in overall resistance, depletion of trees and
reduced fruition in subsequent years. An effective
fight of the apple moth rests on the knowledge of its
biological characteristics.

As a result of the studies, carried out during
2018-2019, authors revealed that with the end of
winter the larvae of the first growth begin emerg-
ing in the midlands at an average day temperature of
+13 °C. In about 37-45 days, they go to the pupation
stage at an average day temperature of +29°C. This
stage of development lasts about 8-15 days. Mass

pupation occurs in the first ten days of July at an
average daily temperature of +31°C. The first imago
appear in the first ten days of July at a temperature
of +30°C. Mass flight of imago is observed a week
later, at an average day temperature of +32°C. Adult
life spans of female apple ermine moth is about a
month, of male about 20 days. The research revealed
that mass egg laying occurs in the late July. The ap-
ple ermine moth winters as larva of the first growth.

The apple ermine moth Hyponomeuta malinel-
lus Zell. is a monophage, and as such is particularly
dangerous species for apple trees, its main range.
The resistance of the Sievers apple tree to diseases
and pests is well known, nevertheless, the Sievers
apple tree population in the Dzungar Alatau is dam-
aged by 58%, in the Trans-Ili Alatau by 36%, the
Dzungar Alatau being under larger damage by the
apple ermine moth.

Acurate knowledge of the phenological and en-
vironmental data is crucial for combatting this pest.
Upon the establishment of appropriate phenologi-
cal data, measures of the mechanical, biological or
chemical control can be applied.
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