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PaxumbaeBa /lunapa JKekceHFaTuKbI3bI

KEI'I3I'E BAKBUIAY SAICTEMECIH KETLULAIPY
KAIIBIKTAH 30HJAAY JEPEKTEPIHE HEI'I3I'EH KACIIMHU TEHI3I
KOJIAPBIKEPAI 30HJAY

byn nuccepramumsubik  3eprrey Kepni KambikteikTan 3oHaray (OKK3) amepextepin
nalgagaHa OThIphIN, Kacmuii TEHI3iHIH jkKaFajay ChI3BIFBIH OaKbUIayJIbIH ©3€KTI MoceseciHe
apHanran. Kacnuii MaHbl oMmatel — op Typii JaHmAa(TTHIK Oenaeyiepae opHalacKaH, OeKipe
TYKBIMJIAC OAJIBIKTApbIH CUPEK KOPBI 0ap Kep MapbIHIAFbl €H ipi dSHAOPEHIIK aliMaKTapabIH Oipi.

Kazakcrannpiy Kacrmii TEHI3iHIH COJNTYCTIK-IIBIFBIC JKaFalaybIHAAFbl MYHAHl OHIpY
ayJaHJIapblHIA UIECIe KOFapbl MHHEPAJJIaHFaH JKep acThl CYJIAapbIHBIH (MyHail OHIIpy Ke3iHje
QJIBIHATBIH) arybl )KOHE MYHAWIBIH TOTlUTyl HOTHXKECIHAE epekiie Kenjaep maiaa Oommbl. Omap
Kacnuiinig skoxyienepiHe yiKeH Kayin TeHIipeni, eiTkeHi Kacmuii cymapbiHBIH SKETAiH
KOTepiTyl KOHE ocipece TEHI3 JEHreHiHIH OJaH opi KeTepidyl TEeHI3AiH amaTThl JIACTAHYBIHA
oKenenl.

FapeinTeik reoge3us oaicTepi MEH KYpaslJapblH Nai1anaHa OTHIPHII, TSCTYPIIl 91iCTepacH
3aMaHayd TEXHOJIOTHsANapra Kelly j>kahaHAbIK HaBUTAIMSUIBIK CIYTHUKTIK kyhenepaid (GNSS)
JaMyblHa JKOHE KeH TapaiyblHa okeni. OChIMEH KaTap COHFBI YaKbITTa TaOWFU OpPTaHBIH
MOHUTOPHHTII >KOHE OPTYpJi alMaKTap/blH TaOWFU OPTAChIHBIH MYMKIH OOJaTBIH ©3repicTepiH
OoipKay MiHAETTepl anFa IBIKTHL. By reoxyienepain AMHAMUKACHIH, Kep KBIPTHICHIHIA OOJIBII
KaTKaH MPOIECTEp/li 3ePTTEYre JXKOHE TaOWFaT KYyObUIBICTAPBIHBIH JWHAMHKAIIBIK KapTalapblH
)Kacayra epeKIIe KoHiJI OeJIeTiHIH TyCIHaipesi.

Ile.m) H 3a1a4YM UCCJICI0BaAaHUA

— Bys1 KYMBICTBIH MakcaTbl jKarajnay aiMarbIHbIH [MHAMUKACBHIH TalJay KoHEe O0acKapy
mIemiMepiH KaObUIay VIIiH KOFaphl JOIJIIKTI, THIMIUTIKTI JKOHE aKHmapaTThIK Ma3MYHJIIBI KaMTaMachi3
ererin Kepni kambikteiktan 30HnTay (OKK3) nepekrepin mnaiinamana oTeipbin, Kacmuit  TeHisi
JKaraJayblHJaFbl e3repicTep/i OakpuIay 9iCTEMECiH KeTuiaipy Oombim Tadbutaapl. OCkl MaKcaTKa XKeTy
YLIiH Keleci MiHeTTep KOWBUIIBL:

- Kepcepiktik aepekTepAi, reorpadusublk akmnaparTslK skyenepai (ITAXK) xone
KaralayAbl  ©3repTy YATUIepiH TaijaliaHyasl Koca alifaHfa, JKarajlay  ChI3BIFBIHBIH
MOHUTOPHUHTIHIH 3aMaHay! TOCUIAEpIHE IOy JKOHE TaJay *Kyprizy.

- Kacnuii TeHi3iHIH >KaFanay ChI3BIFBIH OakKbUIay VIIH €H KOJAilIbl CIyTHHUKTIK
mnaTdopMaliap MEH CEHCOpJIapabl TaHjaay, OJNIApAbIH pYKcaT €Ty KaOUIeTiH, >KUUIITIH JKOHE
CHEKTPIIIK CUMIaTTaMallapblH Oaranay.

— ABTOMATTBl TYpAE JKIKTEYIi, ©3repiCTepAl AaHbIKTayAbl XOHE KOIl YaKbITTHIK
nepeKTepi OipiKTipyi Koca allFaHa, CIyTHUKTIK AEPEKTepAl OHIey alrOpUTMIEPIH KYpY.

— 3amaHayu KAIIBIKTBIKTaH 30HJTAy JEpeKTepiH maiinanany Heridinge Kacmuit
TEHI31HIH JKarayiay ChI3bIFbIH OAKbUIAYABIH KETULTIPUITEH 9IICTEMECIH KYPY.



3eprrey damicTepi

Bepinren Ttamnceipmanapasl opblHIAy yimiH JKepll KalIbIKTBIKTaH 30HATAY oicTepi
Koiganbuiael. KamTeuiran: cy oOOBEKTIepiH OakplIayJIblH KOJJAHBICTAFbl OTAHMABIK JKOHE
HIETENIIK OAICTEpiH Tajjay; CIyTHHKTIK >Xyie ammaparypacekiH, Landsat, Sentinel rapwim
JepeKTepiH MaiijlaaHa OTBIPbIN eJIIEYJIepl OPBIHAAYbIH FHUIBIMU HETI3JIENreH 9JICTepiH
TaHAayAbl HETi3/1ey.

Horu:xenep

Xaranay cwp3bIFbIH aHbIKTay mporeci Landsat TM cencopeinan anbiaran Landsat 5, 7
xoHe 8 Tier 1 enimzaepine KoiamgaHbUIaThIH Otsu MIEKTI 9/1iCi apKbUIbl aBTOMATTAHBIPBUIFaH. |-
JICHT eI OHIMAEP JIoMI Talfay YIIH KaXeTTI KaTaH FeOMETPHUSUIBIK JKOHE paJMOMETPHUSIIBIK cara
TajanTapbiHa cail 0oJFaHAbIKTaH TaH1aJ /bl

Bapneik nepexrepai enuey Google Earth Engine (GEE) nnatdopmachkiaga opslHAANIbL, OJ1
KEPTUTIKTI pecypcTapabl OHTAHIaHABIPY JKOHE JKAIITBI OHACY THIMAUIITIH apTThIPY YIIH OVJITTHIK
€cernTey KyaThlH Nani1aJaH/Ibl.

OJIicTeMEe aKbIChI3 KOHE aIlIbIK OacTankel Oarmapiamainbik skacaktamanbl (FOSS) xone
GEE OynTThIK H(GPaKYpBUIBIMBIH Nai1aany IbIH apKAChIH/Ia KOFAPhl YaKbIT MIEH YHEMA1 OOJIbII
IIBIKTHI.

Tanpmay GipHemie kb1 OOIBI €Ki HEri3Ti 3epTTey OarbIThl OOMBIHINA KYPTi3Uidi: ATbIpay
*oHe ManrpicTay 00JbICHL. ['eorpadusuibIK KaKbIHABIFbIHA OaiimaHblcThl AKTay >koHe DopT-
[leBuenko aymanmapsl Oip YJIKeH 3epTrey aiimMarbiHa — MaHFbpIcTay OOMbIChIHA OipikTipinmi. By
TOCLT allMaKThIH KaH-)KaKThl KAMTBUIYBIH KaMTaMachl3 €TT1 ®oHE Taygay OapbhIChIHAA KEHICTIKTIK
COMKECTIKTI CaKTar KaJJbl.

Deep Learning CHyTHHKTIK CypeTTep, YaKbITTHIK KaTapiap, reorpadusuiblk AepeKTep
CHSIKTBI YJIKEH KOJIEeMJIET1 IePeKTepAl TaljayFa MyMKIH/IIK Oepesi.

Ocpiran OallIaHBICTBl JAMCCEPTALUA KACAHIBI HHTEUIEKT MEH MAIIUHAIBIK OKBITY
QITOPUTMJICPIH OJIaH 9pi JAMBITY KOKETTUTITIH HET131CHIi.

FbL1bIMH KaHATBIK

1. Joctypni omic aepekTepiH >xoHe JKepal KalIbIKTBIKTaH 30HATAYIbIH 3aMaHayd
NepeKTepiH mainananyra Heri3genreH Kacrnmii TeHI3iHIH jKarajiay CBHI3BIFBIH OaKblUIayIbIH
KEUIeH 1 TacLTl OipiKTipii.

2.AHTpPOIIOTEHIK JKoHE TaOUFU (PaKTOpIapAbIH SCEPIHEH jKarajlay ChI3BIFBIHBIH ©3TrepyiH
TUIMJ1 aHBIKTayFa MYMKIHJIK O€peTiH CIyTHUKTIK CypeTTep/i aBTOMATThl TYPJHE KIKTEy >KoHE
Tajjaay anropuTMIepi JKacanbl.

3. XKaranay CbI3bIFBIHBIH ©3repiCTepiH Y3aK Mep3iMal OakbuIay Kyleci MalllMHAIBIK OKBITY
ONiCTEPiH KOHE KAIIBIKTHIKTAH 30HTAY ACPEKTEPiH YaKBITTHIK KaTapiiap bl TalIay/ bl MMaiaanana
OTBIPBII YCHIHBUIAbI.

Koprayra keseci FelIBIME epekesiep YChIHBLIAABI:

1. Xaranay CBbI3BIFBIHBIH ©3T€pICTEPIH KbULJAM AaHBIKTayFa »OHE OJlapJbl KOFaphl
TONIIKIIEH TalljlayFa MYMKIHAIK O€peTiH MOCTYpJli OMICTEP/iH, KAIIBIKTHIKTaH 30HATAY KOHE
reoaKnapaTThIK TEXHOJIOTHSIIAp/IbIH JA€pPEeKTepiH OipiKTIpy HEri3iHJe jkarajay ChI3bIFbIH OaKbuIay
OMICTEMECIH KETUIAIPY.

2. Xaranay CbI3BIFBIHBIH OOBEKTUIEPIH JKIKTEY, ©3repy alMaKTapblH aHBIKTAay >KOHE
TEOKEHICTIKTIK JIEPeKTEp/iH YaKbIT KaTapblH aBTOMATTAHIBIPBUIFAH CANBICTBIPY, JKaraiay
CBI3BIFBIHBIH ©3T€pICTEPIH aHBIKTAY JAQJAITIH apTTHIPY JKOHE JAEpeKTepAl TaljayFa KeTeTiH
YaKBITTBI KBICKAPTY YIIiH KAIIBIKTBIKTaH 30HATAY AEPEKTEPiH OHICY aJrOPUTMI.

3. Kem yakpITTBIK JAepeKTepAeri e3repicTepil CalbICTHIPY/Ibl, JKarajay aiMarbIHAaFbl
©3repICTepIH JKbUIIAMJABIFBl MEH OarbIThlH OaranayAbl KaMTaMachl3 €TeTIH YaKbITTBIK
KarapJjapbl TalJlayMeH CIyTHUKTIK JIepeKTep/i aBTOMATTAHABIPBIIFAH OHJAEY KOHE MallldHAIIBIK
OKBITY/IBIH JKETUIIPUITeH dlicTEMECI.



I[IpakTuKaNbIK MAaHbI3bI

JKyMBICTBIH MPaKTUKAJIBIK MAHBI3bLIBIFBl MBIHAIA!

1. O3ipieHreH oJICTeMENIK aFajay CbI3bIFBIHBIH ©3repyiH KbUIJAaM >KOHE >KOFaphl
TONAIKICH aHbIKTayFa MYMKIHZIK Oepe OTHIpbIN, Oackapy OpraHiapblHa, HKOJOTHSIIBIK
KbI3METTEpre jKoHEe FhUIBIMU YHBIMAAPFa ©3€KT1 aKIapaTKa KoJI KeTKI3y Al KaMTaMachl3 eTell.

2. ANBIHFaH HOTWXKENEp TaOWFU JKOHE aHTPOMOTEHIIK (aKTOpIapIblH JKarajay
aiimMakTapblHa ocepiH Oaranay YIIIH, COHJAN-aK SKOJOTHSJIBIK TOyeKeslaepal OapblHIIAa a3alTy
HIapajgapblH d3ipJiey YIIiH Hai1alaHblUTybl MYMKIiH.

3. XKaranay nuHaMHMKAachl Typajibl ajblHFaH JIEPEKTEP TEHI3 JIEHICHIHIH ©3repyiHe KoHE
0acka J1a KJIMMATTHIK KUBIHIBIKTApFa jKaFallayJdarbl KaybIMJIACTBIKTAp MEH HH(PaKYPHUIBIMHBIH
OeifimMiey CcTpaTerusuiapblH aKlapaTTanplpy YIIiH MaigalaHbUTybl MYMKIH.

4. KambIKTBIKTaH 30HATAY JCPEKTEPIH OHACYIIH 3aMaHAayd TEXHOJIOTHUSIIAPHIH KOJIaHY,
OHBIH IIIIHJE CIYTHHUKTIK MOJIMETTEpAl XKoHe TeorpadusiblK akmapaTThlK sxyhenepai (ITAX)
naiganany 3epTTeneTiH oObeKTiepai Oakpuiay Ke3iHe >Ke[eN MIemiM KaObUiaayFa MYMKIHIIK
oepeni.

KapaMIbLIBIK KIHE CEeHIMiTiK

Frutbimu epexenepaid, KOPBITBIHABLIAD MEH YCBIHBICTAPABIH HETI3UIIN MEH CEHIMILTIT
1990-2024 >xpurmapra apHAJIFaH aJFallKbl JEPEKTEPIiH YJIKCH KOJEMIMEH JXOHE OoJnKaMbl
HOTH)KENEPIIH HAKThl JEPEKTepPMEH >KaKbIHIACYbIMEH pacTalaibl. ABTOPIBIH JKEKe YJieci
3aMaHay¥ TeXHOJOTHsIIAp/IbI MaiJalaHa OTHIPHII, JKaFajiay ChI3bIFbIH OaKbUIAYIBIH OTAHIBIK KOHE
XalbIKapadblK TKIpUOECIH TanjaylaH, CIYTHHUKTIK >KydenepliH »XaOIbIKTapblH TNaiinanaHa
OTBIPHII IepeKTepai eHeyaeH, Landsat, Sentinel Fapbimn nepekTepiHeH Typabl.

KapusiiaHpIMaap ’KIHe TecTiiey

Juccepranus MaTepuangapbl Herisinae 7 6acma KyMBICHI KapbIK KOp/Ii, OHBIH iIIiH/e:

— Kazakcran PecnyOmmkacel ¥JITTBIK FBUIBIM  aKaJCMHSCHIHBIH  PCHUTHHITIK
KypHAJIBIHAAFBI Oip Makaia, [ eoorus skoHe TeXHUKAJIBIK FhiIbIMIap Oeimi (Scopus Q3 Herisi)

- Kazakcran PecnyOnukacel biniMm sxoHe FBUIBIM cajachlHAAFbl Oakbliay KOMHUTETI
(KP OCK) ycpinFan OachUIbIMIaparsl YII MaKaia

— XanblKapanblK KoHpepeHuusap, GopyMaap MEH KOHTPECCTEPAiH KHUHAKTapbIH/IA
YII MaKaiia. 3epTTey HOTHXKelepi OKy IPOIeCiHe SHT 1311/, O THICTI KY)KaTTapMEeH pacTajabl.

KOprTI)IHJIbIJIap :

Kepni kambikTeikTan 30HATaYy (OKK3) mepexrepin maiijganana oteipbin, Kacnuii TeHisi
KaFaJlaybIHIAFbl  e3repicTepAl  Oakpulay  OAICTEMECIH OKETULNIpY JKafanay aiMarblHbIH
OUHAMHUKACBIH TaJJayAblH >KOFaphl JONJITIH, THIMAUITIH JKOHE aKMapaTThlK Ma3MYHBIH
KaMTaMachl3 €Telll, COHJAAi-aK 3epTTeNIeTIH OOBEKTIHIH YJIKEH ayMaFblH KaMTyFa MYMKIiHJIK
oepeni.

Kyprizunren 3eprreyniep MeH 93ipJeMeNep/IiH HEri3iHAe KeJeci KOPbIThIHbLIAp JKacayFa
Oomaaml:

1. lexoaray agictepin cbiHay Kacnuil TeHi31 yIIiH cy OeTTepiH TaHyAbIH €H YKaKChl TCLI1
opTaIla KBaJIpaTThIK KaTeHIH MUHUMAaN Bl MoHI 0ap MNDWI uHaeKCiH ecenrtey eKeHiH KOpPCETTi.

2. XKepni KamIbIKTHIKTAH 30HATAY JEPEKTEpl HETI31HIE >Karanay ChI3BIFBIH OaKbUIAYIbIH
O3IpJICHTeH TEXHOJIOTHSIIBIK CXEMAachl KaFajay ChI3bIFBIH aBTOMATTBl TYpJIE allyFa MYMKIHJIK
oepeni.

3. OxicteMe akKbICHI3 JKOHE alIbIK OacTankbl OarmapnamanblK Kamtamachid erynai (FOSS)
xoHe GEE OynTThIK MHGPaKyphUIBIMBIH TAljalaHy €CeOIHEH YaKbIT MEH MIBIFBIH TYPFBICHIHAH
YKOFapbI THIM/II OOJIBIIT IIBIKTHI.



4. Sentinel-2 nepekrtepin eHmeyre Oakpuiaychi3a K-KypamgapelH KiacTepiiey JKOHE
6ackapbutatelH Random Forest ikTey aaropuTmuaepiH KOCy >KaFanay ChI3bIFBIHBIH JTUHAMUKACHI
TypaJIbl )KOFapbl JAJIJIIKTETT KapTOrpausIbIK aKImapaTThl alTyFa MyMKIHIIK Oepi.

5. JKakcapTbuiraH TOCI jKarajay aiiMarbIHBIH Y3aK MEp3iMJli MOHUTOPHHI1 YIIIH KOFapbl
QJIeyeTTi KepceTe/li )KOHEe OPTYPIIl Karanay aiMaKTapbIHIAFbl jKarallay JMHAMUKACBHIH TajayFa
Oellimaenyi MyMKiH. Opi Kapaifbl 3epTTeyJiep KOCHIMIIA CIEKTPJIK >KOHE TOMOrpadusiIbIK
nepekTepal  OIpiKTipyre, COHJAW-aK JKarajlay ChI3BIFBIHBIH KJIACCH(UKAIMACBIHBIH JIJIIITIH
KaKCapTy KOHE MayCBIMJBIK ©3TepiCTepAl €cenKe amy YIIiH MAllMHAIBIK OKBITY aJITOPUTMICPIH
aKcapTyFa Ha3ap ayJaapybl MYMKiH.

Bipre xunHakranran OyJ TYKbIPbIMJIAp 3aMaHayd T€OKEHICTIKTIK TEXHOJIOTHUSIAPAbI JKOHE
Cy OOBEKTUIepiH OaKbUIay[blH aHAIMTHKAIBIK OJICTEPIH €HTI3yMIH MAaHBI3JbUIBIFEI MEH
TUIMJIUTITIH KepceTeai. bys skakcapTynap KOJJAHBICTAFbl OMICTEPAIH NI MEH THIMIUIITH
apTTHIPHIN KaHa KOMMaiIbl, COHBIMEH KaTap 9pTYpJIi cajajiapJiaFbl 3epTTeyJiep MEH MPaKTUKAJIBIK
KOJIJaHy YUIIH )aHa Kypalaap/bl YChIHAIBI.

JAuccepranusiibIH KYPbLIBIMbI MEH KOJIEeMi

Juccepramus Kipiclie[ieH, TOPT TapaydaH, KOPBITHIHABIAH JKOHE TaiilanaHblIFaH
onebuerTep TiziMiHEH Typanbl. JKyMbIc MalllMHKaMeH OachlUTFaH MOTiHHIH 98 OeTiHAC YCHIHBUIFaH,
14 xecrenen, 55 cyperren, 120 ataynan TypaThiH o1eOHETTEp Ti3iMiHEH TYPAaIbL.

JlokTopaHt Paxumbaesa J1.2K.
Frutbimu sxketTexmrici T.7.K. Meiipambex I'.
Beinim MeHrepymrici Mapxkmienaepik Meiipambex I'.

1C JKQHE reoie3us, T.F.K.



