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ACTAHA KAJIACBIHJIAFBI KIIIII TAJIABIKOJI CY KOMMACBIHBIH JKOMBLUTY
KAYIIIH CIITYTHUKTIK MOHUTOPHUHI'TIEH 3EPTTEY

Pyctem AiifjaHa, CayTtxaH MHKap, KabauHor Kapum
aidana260806@gmail.com,inkaril56@gmail.com,karim.kabdinov.06 @gmail.com
JL.LH. 'ymusieB atbiHgarbl EYY «FaphlliThIK TEXHUKA XKIHE TEXHOJIOTHSITIap»
KacdeipacbIHbIH 2 KypC CTyzeHTTepi, AcTtaHa, KasakcraHn

Fouibivu sxetekuni — A. E. JKakyrnosa

byrinri TaHza Kanamap/plH Te3 ecyi, SsFHH ypOaHMW3alys TIPOIieci KemnTereH Macesesiepre
9KeJIiM COKThI. XasblK CaHBIHBIH, 6Cyi TYIIbI Cy/bl KeOipeK anyra >koHe Cy/bi-0aTrakThbl >kep/epi
KYPFaTy apKbUIbl OHJe/IeTiH ayMaKTap/blH, [IIeKapaaapbiH KeHelTyre TYpTKi 60/ap1. KoMMyHanabIk,
VH(PaKYpPbUIBIMHBIH, [JaMybl TW/paBIUKa/IbIK PpeCypCTap/blH, CapKbUIybl MeH TYTaCThbIFbIHBIH,
OY3bUTYbIMEH >KoHE OJIap/blH K6JIeMiHiH, TeMIlepaTypachiHbIH, KO0e Pe>KUMiHiH, KOPEKTIiK 3aTTap
MeH ©3eH arbIHJapbIHBbIH KYPaMbIHBIH ©3repyiMeH Karap kype#i. [6] OcwiHgailt >karmaisiH, Oipi
AcTaHa Ka/iacbIHbIH, LIeTiHeri Killi TanablKe/al KypraTy )KYMbICTaphbl.

Kimi Tangeiken — AcTaHa KanacbiHbIH OHTYCTIK-0aThIC >KarasayblHAAa OpHa/llaCKaH TaOWFu
cynbl-0atnakTbl aimMak. O THAPOJOTHSJIBIK TPOLIeCTep HOTWDKECiHJe, SFHU CyAblH TaOHFu
KO3FaJIbIChl MeH e3repyi HaTWKecCiHJe maiza OomraH cy alabiHbl. Byn cy Koimachkl KerTereH
MaHbI3/Ibl SKOJIOTUSIIBIK, (DyHKLIMsLIap/bl OPbIH/ Al Ibl, O/1ap:

KycrapablH KemnTereH TypJ/iepiHiH, COHBIH, illIiHJe CUPeK Ke3ZieCeTiH jKoHe KbI3blI KiTarka
eHI'eH KYCTap/blH TipIIi/IiK eTy OpTachl;

On Taburu gpeHa)k KyMeciHiH pesiH aTkapazbl: 2Kep acTbl Cy/apbIHbIH JleHTeliH peTTeii,
KOpILIaFaH ayMaKThI Cy bacy KayirniHeH cakTanbl.

Cy KoWMachl KOpIlaraH OpTaMeH J>KbLIy aaMacy apKplibl TemrepaTypaHblH aybITKYbIH
JKYMCapThII, )KePriliKTi MUKPOK/IMMATTbIH, Ka/IbIIITaCybIHa KaTbICajbl. [2]

Anaiizia, COHFBI KbLIIaphbl CY KOMMAaChl KYPFaThI/IbIM, KYPBIIbIC )KYMbBICTAphl XKYPri3inyze, 6y
OHBIH, 9KO)KYHeCi MeH KOJIOTUSUIBIK KbI3MeTTepiHe Kayill TeHZipes|.

Kimi Tanaeikenzgi kypraty 2010-111b1 >KbUTJaH 0acTay anajbl, anaiifia KapPKbIH/bI XKYMBICTap
2020 xbuiel icke acazgpl. OHbI KYpFaTy epekiie TaOWF{ aliMaKThIH JKOMBUTYybIHA, €/ili MeKeHHiH,
9KOJIOTUSUIBIK, 3ap/iart 1ieryiHe, cy 6acy KayiriHiH ecyiHe aibin Kenefi. [6]
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Ian ocbiHal >karjaii AMeprKa KypaMa IITaTTapbiHa OpHaiackaH KuccuMmu GaTmarbiMeH
opbIH anraH. @nopuaasarbl KuccuMMmu e3eHi koHe OHBIH, OaTrakThl Kyhenepi 1960 KbLifapsl
aybUIIIApPyallbUIBIK JKepyiepiH KeHeNTy >koHe Wrepy MakcaTblHa KypraTbUFaH. Amaiia, Oyt
JKePriJIiKTi 9KOXKYWeHiH, >KOWbLITyblHA, KYCTap/blH KeIlTereH TYpPJepiHiH >KOUbLTyblHA >X9He CY
TaCKBIHBIHBIH, KYPT 6CyiHe 9Kes/i, oTKeHi TabUFK Cy KMHAy MexaHu3Mi >Koublnael. HaTkeciHze,
1990-1ms1 bingapbl AKIII 6uniri cy skoxKyiesnepiH Ka/rbiHa KeATipyAiH KbIMOAT OarapiaMachiH
Oactagpl, ©3eHHIH TabWFW apHACBIH KA/MblHA KenaTipyre 1 MuWIMapZ [Jo/ulapaH acTaM KapakaT
JKYMCa/bl. ONeMZIK TIKiprbe KepCceTKeH/ e, 1IaFbiH Cy 00BeKTisIepiH KalasblK OpTaFa CaKTay JKoHe
OipiKTipy Cy TaCKbIHBIHBIH, a//[bIH aly, OMOTYPJIUTIKTI KO/IZIAy JKoHe Kasla TYPFbIH/IapPbIHbIH 6Mip CYpy
carachlH >KaKCapTy YIIiH CTpaTerusuiblK THiMZi wiemiMzep O0osbin Tabbuiazbl. MaceseHi enemey,
KepiCiHIlle, 5KOXKYUWelepAiH AerpafalusicblHa, KIUMATThIK ToyeKe/Jep/iH apTyblHa 9JKeseli >KoHe
TaOWFU TeTe-TeH 1iKTi Ka/MbIHa KeTipy YIIIiH alTap/IbIKTak MIbIFbIHAAP/bI Tasian eteqi. [5]

Kimi Tangeikenzeri Macesie Kajia TYPFbIHapbIHbIH, Hapa3bUIbIFbIH TYAbIPbII, NIeTULIMsIapFa
KOJI KO0, 9JIeyMeTTiK JKeJjlijiep/ie HayKaH KoHe 3KOJIOTUSIBIK Ll1apasap eTKi3ilyiHe, COHbIMEeH Karap
COTKa Ko/jama >kibepimymen mientiizi. OChI >KaFJaiiIbIH, MaHbI3IbLTBIFBIH €CKEPe OTHIPHII, MICeeHi
JKaH->KaKThbl TaJIjay YIIiH FbUIBIMUA 3€PTTEY/ep KYPri3iifi.

JKepzi KalIBIKTBIKTAaH 30HATAy Sentinel-2 CryTHUTiHIH KeMeriMeH ajbIHFaH CypeTTepzi
ArcGIS OarmapiamMacbiHa €eHri3im, eHjey apkplabl Killi TangplKesn >kKargakbl OakbulaHAbl. By
nepekrep cy 6OeTi ayZjaHBIHBIH ©3repyiH OakbliayFa, COHBIMEH Karap, Cy KOMMaChIHbIH, yUacTKijiepre
OeniHeTIH/IriH KOpeMi3.

Sentinel-2 criyTHUri TyCipreH cypeTTep/ieH Cy KOMMaChIHbIH, ayJlaHbIHbIH, 63repyi KepceTireH
(cypet-1, 2, 3).
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Bepinren CrnyTHUKTIK CypeTTepAl Tanjay HITWwKeciHfe Kimi Tanjgeikenzid —ayzgaHbl

alTap/abIKTal KbICKapFaHbl Oatikamazbl. 2018 >KbUIbI Cy KOMMAachl KeH ayMaKThbl KamThbica, 2020 >kaHe
2024 >keplnapra Kapad OHBIH KesieMi OipTiHZen a3aiibir, OipHele miarbiH OesikTepre OesiHreH.
Kei16ip yuackenep MyJifie KypFari, o/ap/ibIH, OPHBIH >KacChbL/T 6CIMZIKTep HeMeCe TOTbIPAK, >)KaMbLTFbICHI
OackaH. by esrepicTep K/IMMarThIK (hakTopiapzaH 0ejieK, aHTPOIIOTEH/IK 3CepAiH — KYPbUIbIC
>KYMBICTaphl MeH [IpeHa’K >KyheCiHiH e3repyiHiH HITH)KeCi 60/Tybl MYMKiH.

CoHbIMEH KaTap, Kaja ayMarbiHbIH OipiTiHJeNn KeHewuirl, Kacbll alMaKTap/bl bIFBICTHIPHII

JKaTKaHbl OaliKanafpl. YpOaHu3al[Us TMPOLIECiHiH KapKbIHABI JKYPYi 3KOXKYHeHiH e3repyiHe,
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OMOTYPJITIKTIH, a3af0bIHA YKOHE >KePriliKTi K/IMMaTThIH, ©3repyiHe asbl Keyi bIKTUMan. Erep Oy
ypAic >kanraca 6epce, 6osariakTa Kitri TanagpIke s TOIbIFBIMEH KOFasIbITl KeTyi MyMKiH.

KophITbIHABI

Kepai KauibIKThIKTaH 30HATay AepekTepiH (JKK3) >koHe reoakmnaparthlk, >xyienepai (FAXK)
naiiiaziaHa OTBIPBIT, Kimni TanablKesiH KemnTereH e3repicke VIlbIpaFaHbIH, Oakikangel. Kiri
Tanabikes pobieMarnapbiH 3ePTTeY Cy al/[bIHBIHBIH, TPaHC(OPMAI[USICHIHBIH, ayKbIMbIH >K9HEe OHBIH
casifiapbiH 00beKTUBTI Oarasayra MyMKiHZIiK Oepzi. Sentinel-2 CryTHHKTIK cypeTTepiH Tanjay Cy
OeTiHiH KbICKapy JUHAMUKACBIH aHbIKTa/Ib.

3epTTey HaTWKesnepi Kiini Tanabkesfi >KOOMeH OaiiylaHBICTBI efiey/i JKOJIOTHSIIBIK,
TUZPOJIOTHSIIBIK JKoHE d/IeyMeTTiK TayeKesjepAi KepceTesi. XanblKapasblK TOHKiprOe KepceTKeH el,
TabUFU Cy >KylesiepiHe ojiapAbIH, peTTeyili (YHKLUSIapbiH ecKepMel apasacy Cy TaCKbIHBIHBIH,
eCyiHe, Cy carnacbIHbIH, Halllap/ayblHa, OMOTYPJITIKTIH >KOFa/TyblHa K9HEe K/TMMATThIK, aybITKYJIap/bIH
»orapbinaybiHa dKkenefi. AKIII-rarbr Kuccummu 6aTriarbiH KypraTy MbICa/ibl SKOXKYHMeHi KasbiHa
KeNTipy KelliHHeH alTap/bIKTall Kap>KbUIbIK, >K9He YaKbITThl KA)KeT eTeTiHiH KepceTesi. [5]

KK3 xane 'AJK TexHoorvsnapbId naijjanaHy sKoXyrenepzeri esrepictep/i HaKThl YaKbIT
PEeXXUMiH/le TipKell KaHa KOWMal, osiapJjpl cakTay OOWbIHIIIA FBIIBIMH HeTi3/le/IreH Iapaiap/bl
33ipneyre MyMKiHAIK Gepesni. YKarbIMChI3 canapAblH, aJfblH aly YIIiH Kaja KYPbLIbICHI Ke3iH7e
TaOWFaTThl KOPFay KAFWATTapbIH eCKepil, maFbiH Ta/bIKes KalaHbl 3KOXKYHere THAPOJIOTHSIIBIK,
JK9He KJIMMATTBIK peTTey/iH MaHbI3/ibl 3/IeMeHTi peTiH/e bIKIa/AAacTbIpy KaKeT.

Ka3ipri ke3zme oHbIH TeK 6ip Oesiri Koprayra ajbIHBIN, OHbIH, MaHAWbIHJA CasibaK CasibIHY
»kocniapsianrad. Kimi Tanablkesn T'MAPOJIOTUSUIBIK CUMaTTamasapblH Tasnzgay OHbIH Kep ycTi
arbIHBIHBIH, JIeHTeliH peTTeyzeri >koHe Cy 0Oacy KaymiH a3alTyzarbl mIemymri pesiH pactagel. Cy
KOMMachl TaOUFH ZipeHak/ibl 6acceliH peTiHe )KYMBIC icTelili, )KaybIH-1IalIbIH/bI KaliTa 6ese/i )koHe
KajaiblK KaHOBID >KyheciH Tycipeai. Kimi Tanablken KycTapAbH, KOCMeKeHi/IepiH »KoHe
eCiM/IiIKTep/liH KemTereH TYpJepiHiH TipIIiJIik eTy opTachlH KamTamachi3 eTeTiH KYHAbl TaOWFu
00beKkT. OHBIH JKOMBUTybl OWOTYPJITIKTIH, TOMeHJeyiHe J>KoHe JKepriliKTi MHKPOK/IMMATThIH,
e3repyiHe aKese[i, Oy Kalasblk >KbUTy apasibIHbIH 9cepiH Kyieirezi. Cy KoHMaChIHBIH, 9/IeYMETTiK
MaHbI3bl OHbIH peKpeaLys/IbIK KbI3METIH/e >KaTbIP, OMTKEHI OJ1 XaJbIK YILIiH JeMajbIC OPHBI PETiH/e
KbI3MeT eTe/ji )KoHe OHbIH JierpaZaluschl Kaja TYPFbIHapbIHbIH, JeHCay/IbIFbl MeH eMip caracbiHa
Tepic acep eTyi MyMKiH. [3]

XanblKapanblK T9XKiprube KepceTKeHZel, Cy 0ObeKTinepiH Kanasblk oprara OipikTipy emip
CYPY CarachIH >KaKcapTyFa bIKIasl eTe/li )KoHe SKOHOMUKAJIBIK HeriszenreH Taxxipube Meicassl, EO
e/ifiepiH/ie IIaFbiH Cy KoWMasapblH cakTay OaFZapsiamasapbl iCKe achbIpbUlyZia, ©UTKeHi Omap/bIH
Kasiasap/ibl KJTAMATThIH, 63repyiHe OeliMeyzeri >koHe KOIOTHSIIBIK, TYPAKThUIBIKTHI XKAKCAPTY/JAFbI
pei fanenexii.
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[TponopLioHaIbHO-UHTeT pasibHO-AU(PepeHLIanbHble peryasTopsl (ganee, [TV /I-peryasTtop)
IIMPOKO HCIIONB3YIOTCS B WH)KEHEPHM, B YAaCTHOCTH AJIST CTaOWIM3AL[UM T10JIeTa JieTaTeTbHBIX
anmapatoB [1-5]. OHM TakKe HCHOMB3YIOTCS B CHUCTeMax KPYW3-KOHTPOJsI aBTOMOOW/el st
No/ilepkKaHusl CKOPOCTU TPaHCIIOPTHBIX cpeAcTB. ITomumo storo, [IM/I-peryasitopbl IIMPOKO
UCTIONB3YIOTCSI B pOOOTOTeXHUWKe /i1 yTpaB/ieHWs  ABUraTe/siMH, TPUBOJAMHU WU
poOOTH3UPOBAaHHLIMU pyKaMu. KOHTposisiep peryivMpyeT CKOPOCTb ABWraTesisi /s [JOCTHXKeHUS
KeJlaeMoro TI0JIOXKeHUsI UM CKOPOCTH, obecrieurBasi TOUHOe U TJIaBHOe JIBWKeHHWe. B craHKkax c
UITY [N -peryasTopsl ypaB/stoT MOA0KEHUEM [IBUraTesiel, YIIpaB/isioOIUX ABU)KeHUEM JleTasei
MaIllMHbI, YTO TapaHTUPYyeT TOUHOW TPAaeKTOPHel [IBXKEHUST PeXKYIIero MHCTPyMeHTa o0ecrieunBast
TOYHOU Npou3BOACTBOM. Taxxke IIV/]-peryyiTopsl UCIOMB3YIOTCS B yIpaB/IeHUeCKUX MpoLeccax,
HalpuvMmep pery/jvpoBaHUs TemIepaTypbl B IIPOMBIIUIEHHBIX [1e4aX, CUCTeMax OTOIUIeHUS.
PerymmpoBaHve [aBieHWss HAa XUMUYECKHUX 3aBOJAX, 3JEKTPOCTAHIMAX U TpPyOorpoBogax
KOHTPOJI/IePHI JaHHbIe Pery/IATOPbI UCII0/Ib3YIOTCA [J1 NOAAepyKaHus [IOCTOSTHHOT'O [JaBJ/IeHUs] Iy TeM
pery/1MpoBaHus NOTOKa )XUAKOCTeH WU/ ra3oB. TakKe OHU MCII0J/Ib3YIOTCSI B aBTOMAaTU3UPOBaHHBIX
MIPOM3BO/CTBEHHBIX JIMHUSAX U KOHBelepax /s o/[iep>KaHusi CKOPOCTH JIEHThI. Perynupys cKopocTb
JIBUTaTe/isi Ha OCHOBe BXOJHOIO CHUrHajsa, OH o0ecrieurBaeT 00paboOTKy WM TepeMellleHue
MaTepHasoB C IPaBUIbLHOW CKOPOCTHIO. Bee BhlllleyKa3aHHbIe YCTPOMCTBA MOTYT (PYHKLIMOHUPOBAaTh
Ha [MQPOBBIX, AHAJOTOBBIX WIM afanTuBHBIX I[IM]/]-perynaropax. B jgaHHOW cTatbe OygeT
TeopeTHUeckH OyeT aHa/TM3upoBaThcs LrdpoBoii [TV I-KoHTpoiep, peryivpyoiee TeMrepaTypy
B CHCTeMe Majiopa3MepHOro 6eCcriIoTHOTO JieTaTelbHOTO arrapaTa BUHTOOOpa3HOro Tvra (fasee,
MEBIUIA).

[MN/]-perynstTop MO>KeT UCIIOMb30BaThCA [/ KOHTPOJISI TeMITepaTyphl anrnapaTHOM 4acTH, re
pacroJ/ioykeHa 3/IeKTPOHHas TjlaTa C MUKPOKOHTPOJI/IEPOM, [JaTYMKH, ApalBepbl U CUJIOBbIE JTMHUM
TMIOJIK/IF0UaeMble yepes pasbeMbl OT aKKyMyJiiTopa. Harpes 3/1eKTPOHHOM N/1aThl MOXKET BbI3bIBATbCS
10 HEeCKOJIBKUM TpyWYvHaM. [lepBas TpUUMHA — 3TO 3a CYET Pa3HOCTH TMOTPeO/sieMBbIX TOKOB.
Upe3mepHasi 1ofilaua TOKa K IjlaTe MOKeT MPUBE3TU K ee HarpeBaHuto. Bropast — HeaddekTUBHOE
OXJIaXKIeHHWe, eC/I1 T1aTa 3abuTa TbIIbIO, TO TIJIaTa MOYKET He TI0/TyuaTh AOCTaTOYHOTO OXJIaXKAEHUS,
YTO TMPUBOJUT K HarpeBy. TpeTbs MpUuUMHa BbI3BaHA M3-3a HeNpaBW/IbHOW pabOTbI KOMITIOHEHTOB.
HekoTophble 3/1eKTPOHHBIE KOMITIOHEHThI MOTYT paboTaTh He3((heKTUBHO WK BBIXOAUTb U3 CTPOS,
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