Jlaprun Anexcannp BacuneeBuutiH 8D06201 — «PaguoTexHuka,
HJIEKTPOHHUKA KOHE TEIEKOMMYHHUKAIIM» MaMaH IbIFbl O0HbIHINA (husocodus
noktopsl (PhD) FeuteiMu gopekeciH anyFa YChIHbUIFaH «KaH KBICBIMBI J€HIeHiH
OoJkay YIiH 3JIeKTporapuorpaMmMa xoHe GoToINIeTH3MOIpaMMa CHTHANIIapbIH
CaHBIK OHICY KOHE 3UATKEPIIK Tajaay OaraapiaMalibiK — almapaTThIK
Kypasaapsl MEH 9JIICIH 931pIliey» AUCCEePTALMSIBIK KYMBICBIHBIH
AHHOTALMUACDHI

AKYMBICTBIH 03eKTLIiri

FbuibIM MEH TeXHMKaHBIH J1aMybIH/IaFbl 3aMaHayHd TCHICHUUAIAP HETI31HEH
KOFaMHBIH opOip MYIIECIHIH eMip Cypy camachblH jKakcapTyra OarbITTajFaH.
WMuHoBanusnap MEMJIEKETTIK OpraH/IapMeH K9HE KOMMEPILMSIIBIK KYPbUILIMAapPMEH
@3apa OpeKeTTeCyJleH OacTam MeOuIIMHA MEH KYHJIENIKTI eMipre ACHIH aaam
KbI3METIHIH OPTYPJIi cajiajiapbiHa OesiceH 1 Typ/e eHrizuiyae. MyHiai skaHaabIKTap
XaIBIKTBIH OMIp CYpy MdeHredliHe oJIeyMETTIK MPOIECTep MEH JIOTHCTHKAHBI
OHTAIaHBIPYMEH jKaHaMma Typle J€, JCHCAYJbIK Cakray TEeXHOJIOTHSIAPhIH
KETUIAIPYMEH JIe OH 9CEpiH TUTI3EIl.

ATtam aliTKaH/1a, METUIIWHABIK TEXHUKA CaaChIH/A TIPOTIECTEP Il JKaHFBIPTY
JKOHE JCPEKTEPMEH JKYMBIC IcTeyaiH opOip Ke3eHIHJE 3aMaHayd FbUILIMU
JKETICTIKTEP/1 EHTI3yr'e HEri3JieJreH OWMOMEIHUIIMHAIBIK aKnapaTThl TallJayabIH
’KaHa OJICTEpIH 13/1ey HErisri MiHieTke aiHaiyjna. Mynnuail ic-miapanap aysip
ChIpKaTTap/1aH KeWiHT1 aCKbIHYJIAPbIH JICHIeHiH TOMEHIETY1 MYMKIH JKOHE KayinTi
MaTOJIOTUSIIAP/bl €PTe aHBIKTAYJIbl KAMTaMachl3 eTe/li, OUTKeHI OHOMeUIIMHAIIBIK
CHUTHAJJap OpPraHWU3MHIH >KaFgailbl Typalibl MaHBI3Abl aKMapaTThl KaMTHUIIbI.
JleHcaynbIKTBI OOmKay JKkoHe Oakpllay JCHCAyNBIK CaKTay MEKeMelepiHe
JKYKTEMEHI a3aiiTa OTBIPBIN, KEH TapaliFaH aypyJiapAblH *KarbIMChI3 CEpJICpPIHIH
JCHTeHiH alTapJIBIKTail TOMEHACTE]II.

buoMeuuuMHaNbIK aKrnapaTTbl HEFYpPJIbIM TEPEH MKOHE camnajibl Tajljay
MOCEJIECIH  IIeHly  MHKPODJIGKTPOHMKA,  €CEeNTey  TEXHHUKAChl  JKOHE
HH()DOKOMMYHUKAIMSUIBIK TEXHOJIOTHSUIAP CaJlAChIHJIAFbl €JIeYJIl TEXHOJIOTHSIIBIK
OCY/IIH apKachIHa MYMKIH OOJIIbI.

PannosnekTpoHIbIK ©HEPKAICIN *KaHa JKOFaphl WHTErpaldsiiaHFaH YHIITETi
KyHenepai Hemece uunreri xyhenepai (SoC) mwblFapy/bl sK0JFa KOHIbl. 3aMaHayH
SoC-tep mpoueccop MeH XajJ CHIKTBI AJCTYPIl KypaMmaacTap[bl FaHa eMec,
COHBIMEH KaTap >KOFapbl pa3pAAThl aHAJIOTTHI-IU(pabIK TypieHaiprimrep (ALT)
MOAYJBbACPIHE HETI3ACATeH OMOMEIMIIMHAIBIK aKnapaTThl ©HIACYre apHajlFaH
apHaibl OMOKTapabl KaMTyel MyMKiH. MyHzmaii AL[T Oip yakpITTa 9oHE HAKTHI
YakbIT PEKHUMIHJIEC KEH JUMHAMUKAJBIK JUana3oHja TOMEH aMIUIMTYIAIbIK
OMOMEIMIIMHABIK CHUTHAIJAApAbIH OipHelie TypiH eHjaeyre Kaoinerti. CoHbIMEH
KaTap, Kasipri 3amanrbl SoC-1a ChIMCBI3 JepekTepal 0epy Moaylbiaepl O6ap, Oy
a0 BIKTHI OalJIaHbIC KeNiIepiHe OIPIKTIPY MYMKIHJITIH €19Y1p apTThIPAJIbl.

O3 keserinje, HWHPOKOMMYHHUKAIUSIIBIK TEXHOIOTHSUIAPBl  SKETULIIPY
MEITUIIMHANBIK ~JepeKTepai Oepy IKbUIMAMIBIFBIH JKOHE OHICY THIMIUIITIH
apTTBIPJBI, HAKTHl YaKbIT PEXKUMIHAE NalUEHTTepIiH JIUarHOCTHKAChl MeH
MOHUTOPHUHTIH jKaKcapTThl. TeneMenulrHa, »acaHabl UHTEJUICKT )KOHE WHTEPHET



3aTTaphl CUAKTHI TEXHOJIOTHSIAP/IBI OIpIKTIpY IIaNFal ay1aHaapaFsl TYPFeIHIAPFa
MEJUIMHAIBIK ~ KbI3BMETTEpPre  KOJDKETIMJIUIKTI — KaMTaMmachl3  eTelll  JKOHE
MEIUIMHAIIBIK MaMaHAapAbIH JKETICIISYIIUIITH MIeIIyre KOMEKTECE].

Ochbl canmamapja KOJ KeTKI3UITeH JKETICTIKTep Tajljgay oJICTepiH KoHE
curHangapasl  uudpasik  enaey amroputmuaepin (CLIO) xysere acwipyra
MYMKIHIIKTEp amajbl, oiap OYpbIH KON JKeTIMCi3 OONIFaH HeMece TEK TeopHs
AKysiHzae Oenriai OoJiFaH JKOHE 1C KY3IHIAE KEeH KoJiianbuiMaral. Jlepekrepni
OHJIEyIH KOIl CaThUIbl aNTOpPUTMIEPIH KYPY apKbUIBI OHOMEIUIIMHAIBIK
CUTHAJLAAP/bIH KOII IEHI €Il KYPbUIbIMBIH 3€PTTEYTe MYMKIH/IK TY/bI.

buoMeauuMHaNbIK aKnapaTTbl OHACY Ke3iHjae UU(pIaHablpyablH Keeci
HET13T1 apTHIKIIBUIBIKTapbIH 061N KepceTyre 00Jabl:

— WTEPATUBTI ANTOPUTMJICP HETI31H/Ie MATIMETTEP Il OH/ICY/IIH KOT JCHI STl
AKyHesepiH Kypy MYMKIH/IIT1;

— Oarmapmamanslk skacaktamansl (BXX) mMoOmibal kKoHE CTarmoHapIIbIK
KYpPBUIFbUIApJa OpHAJACThIpyFa MYMKIHAIK O€peTiH opTypil amnmapaTThIK
aThopMaiapMeH YHIeCIMALTIK;

— U PIBIK KYHETepaiH AepeKTepiH )KaHFBIPTY JKOHE KOOCUTY MyMKIHITIHE
0ailIaHBICTBI )KOFAPbl YKOHOMHKAJIBIK THIMJIUIIK;

— uupablK eHIey CcrekTp OOWbIHIIA CcunaTTaMatapblH MaKCHMaJJIbI
TYPAaKTBUIBIFBIMEH CHUTHAJIMEH JKYMBIC ICTEreHAC JKOFapbl AAIIIKTI KaMTaMachl3
eTenl;

— TapaMeTpliepll peTTeyaer: MUQPIBIK OMICTEPAIH HKEMIUTITT oapablH
KOFaphl (DYHKIMOHAIJIBIFBIH KAMTaMaChI3 eTejli, OyJI JUarHOCTUKAJIBIK aKIapaTThl
ayJIbIH KOJJIAHBUIATBIH OMICTEPIHIH allyaH TYPJIUIT JKargalblHIA CPEKIe
MaHBI3]TbI.

XKorapbina aiiTelIFaHIapFa CYHEHE OTBIPBIN, FBUIBIM MEH TEXHUKAHBIH OCHI
callanapblHIaFbl 3aMaHayH KETICTIKTEP MEAMIIMHAIIBIK acanTap/arbl TUarHOCTHKA
MEH MOHMTOPHHITI ABTOMATTAHJABIPY MPOUECTEPIHIH  THIMIALUIIIH  eadyip
apTThipanasl Aen aityra Oonaabl. JKaHa TexHONOrWsIapAbl €HrI3y MEIUWLUHA
MaMaHJapblHa IIemiM KaObUaay/ bl KOJJay YILIIH JKaHa Kypajjap/bl YCbIHA
OTBIPBIN, aca KayilTi KOHE JKHUI KE3JIeCETIH aypyJiapMeH Kypecyle epekiie
©3EKTLUIIKKE HE.

MUKpOIJIEKTPOHUKA JKOHE  ecenTey  TeXHHKacel, 3amanHayn ClLIO
anroputMaepi, MHOOKOMMYHUKAIMSIIBIK TEXHOJIOTHAIAP, COHIOAN-aK IepeKTepl
OHJIIPY CaJlaChIH/IAaFbl TEXHOJIOIHSUIAP/bIH 1aMybl MEIMLIMHAJIBIK acranTap kacay
cajlaChlHJaFbl MHHOBAIUAJIAPAbl CHTI3YIIH aHa MYMKIHAIKTEpPIH amanbl. by
perTe 3amMaHayM QJIEYMETTIK ChIH-KaTepyiep Ka)KETTI FBUIBIMH 3epTTeyiepil
AKYPri3yAiH ©3€KTI CaIaChlH alKbIHAaWbl. ATan aiTKaHaa, apTEPHSUIBIK KbICHIM/bI
(AK) 0akpuIay Maceseci eTe MaHbI3/bl, O©UTKEHI Ka3ipri yakbITTa XaJblK apachIiHa
apTepUsIIbIK runepTeH3usiHbiH (Al') Tapanysl eTe Koraphbl.

2021 KbUIFBI 3€pTTEyTe COMKEC, apTEPHIIBIK THIIEPTOHUSMEH aybIpaThiH 30-
79 xac apaibIFbIHJIAFBI JYHHE KY31Haer1 agamaap canbl 1990 xputsl 331 MHIIITHOH
orien MeH 317 munmuon ep amamuaH 2019 xpuibl 626 MWUIMOH 9iie MeH 652
MHJUTHOH ep ajamMFa JeliH eki ece ocTi. JIyHHEeKy3imiKk OeHCayJbIK Ccakray



yibIMBIHBIH (JIY) 2023 xbputFbl eceOiHAe THIIEPTOHUS AYHHUE XKY31HAE ME3TICI3
OIIM-KITIMHIH ~Heri3ri cebentepiHiH Oipi  Oosbim  TaOwbutagel. 30-79  xac
apanbeIFbIHAAFEl 1,28 MIITHAPA epecek ajaM THIEPTOHUSMEH aybIpajbl, OJIap/IbIH
KenuIiiri (ymTeH ekici) TabbIChl TOMEH KOHE OpTallla eljiep/e Typajbl. bomkam
OOMBIHINA, THTIEPTOHUSAMEH aybIPAThIH epeceKTep i 46%0-bI 03 KarIalbIH OLIMEH 1
’KOHE THIIEPTOHHSMEH aybIPaThIH epeceKTep IiH )KapThIChIHAH a3blHa (42%) nuarHo3
KOMbLIanpl koHe emzaenemi. JJIY-ueiH 1om ocel OasHgamackiHaa KazakcraH
PecmyOmikacsl Typaliel aknapar KeITIpUITeH, OHBIH KOPBITBIHABICE OofipiHIIa 2019
KBUTbI €PEeCeK TYPFBIHAAP apachblHIa THIIEPTEH3USIHBIH Tapaiybl 42%-1bl Kypajbl,
all JKypek-kaH Tambipiapsl aypyiapeiHan (QKKA) OonateiH emimM-xkiTIMHIH 64%-b1
KOFapbl CUCTOJIAJIBIK KAH KbICBIMBIMEH OaiIaHbICTHI.

Ka3zipri yakpITTa KaH KbICBIMbIH aHBIKTAy YLLUIH OJIILEY/IIH KOFapbl AJAITH
KamMTaMmachbl3 €TeTiH C(UIMOMaHOMETplep KeHIHEH KOJJaHbUIaabl. by
KYPBUIFbLIAP aya KbICBIMBIH OJIIIEYTe apHAIFAH MAHOMETP/IEH TYPa/ibl; HAYKACThIH
KOJIBIHA TaFBUIATBIH apHAWBI MaHXKeTa, COHIal-aK peTTeeTiH 00caTy KilanaHbIMEH
KaOmpIKTanFaH aya ypuerim. CoUrMOMaHOMETpAl KOJIJIaHy apTepusiapibl
KbICAThIH MAHKETTI KOJIIaHy cajjapblHaH HayKackKa Oenruil O0ip KoJalChI3AbIKTap
TYFBI3a/1bl, OCHIFAH OalIaHBICTBI OYJT 9/1IC CKPUHUHTKE BIHFANCBI3, MYH/A OJIIIEeYAIH
MaKCHUMaJJibl KapanaibIM/IBUIBIFBI MEH SKbUIAaMJIbIFbl KakeT. COHBIMEH Karap,
churMoMaHOMETpJIEP/ll KaH KBICBIMBIH Y3aK YakKbIT Y3/IKCi3 Oakpuiay YIIiH
naiatany MYMKiH €MeC, OMTKEHI MaHKETTIH TYPaKThl KbICHUTYbI HAYKACTBIH KaH
TaMBIpJIApbl MEH TEPICIHIH TOHYChIHA dCeP €Tyl MYMKIH.

KomiMri TtoxipuOene KaH KbICBIMBIH Y3aK JKoHE Y3/1KCi3 Oakpuiay YIIiH
WHBA3UBTI 9JIIC KOJIAHBUIA B, OHJA apTEePHIFa TIKEJICH JKeTy YIIiH KaH TaMbIPbIHA
KaTeTep eHriduienl. bynm omic Haykac VIIIH aybIpTaTbIHBl aHBIK, KapcChl
KopceTuniMiepl 0ap, MaMaHJaHIbIPbUIFAH JKaOJBbIKTBI KoHE YHEM1 OaKbLIayibl
KaXKeT eTefl.

Ocbl MoH-KaiJ1apra 0aiJIaHbICTBI Ka31pri YaKbITTa 3€PTTEYILIICP eMJICTYIIIIre
CH a3 BIHFAHCBI3ABIKIICH KOJAIbl MONIK JCHIEeHIH KaMTaMachl3 €Ty YIIIH KaH
KbICBIMBIH Oarajnay 9S/ICTEPIH 13/1eyre Kell KeHin Oesyzae. PoTorieTuzMorpaMmma
(PIIT) xone annekTpokaparorpamma (DKI') curnangapsin mHPILIK OHACY JKOHE
OHJIIPY HET131H/e KaH KbICHIMBIH JKaHaMa Oarasay ofICTepiHe Koll KoH1I OeliHel.

Ocbutaiiia, cpuUrMoMaHOMETp MaHXETIH naiganaHOail JKOHE JKEKe
KaJTuOpJIey Il KaxKeT eTHnel, pyKcaT €TUINeH AAJAIKTETl KaH KbICBIMBIHBIH JEHIeHIH
MHBA3HUBTI eMec Oaraliay 9JIICIH 931pJiey YaKThLUIbl AKOHE 63€KT1 OOJIbIN TaObLIAIbI.

JuccepTauMsaJIbIK KYMBICTBIH MAKCAThl CHUHXPOHIBI TYpAE TYCIPUIreH
@IIT" xone DKI' curHammapsIHBIH AepekTepi OoibHIa AK meHreiin OomkayapiH
HMHBA3MBTI €MEC MAHKETCI3 9/IICIH d3ipJiey 00Jbin TabbL1aabl. By anabii ana sxexe
KaJuOpIeyci3 koHe KoNanmbl 1omaikneH AK qeHreiiH CKpUHUHT )KOHE MOHUTOPHHT
MACEJIECIH IICIY YILIIH KaHa oJIIey KypalaapblH )Kacayra MYMKIHJIIK Oepel.

MakcaTka KeTy YILIH Kejecl MiHaeTTep KOHbULJIbL:

1. Kan KbICBIMBIH J2CTYpJi Oakpliay Ke3iHAe MaHbI3/Ibl IpobiiemManap MeH
epeKIICNIKTepl aHBIKTAY MaKCAThIHAA aKMapaTThl XWHAY, OHJCY JKOHE Tajmay
kezeHaepinae AK neHreifin OaranayIbIH KOJJIAHBICTAFbl 9IICTEPIH 3EPTTEY .



2. AK peHreiiMeH KOppensUsIaHATBIH JKOHE aKIapaTThIK Oenruiepal Kypy
YIIiH NaiaJaHbllybl MYMKIH €H MaHbI3/Ibl KOPCETKIIITEP/Il aHBIKTAY MaKCaThIH/IA
cuHXpoHAsI TYpae anbiHaTeiH DI sxone DKI' curnangapeid Tanaayasl OpeIHAAY .

3. AK JneHreiiin 6oipkay Ke31HIe aKknapaTThl OHASYAIH KeH1HT1 Ke3eHaepIMEeH
OJIapABIH YIIECIMIUTITIH KAMTaMachl3 €Ty YIIIH TEOPUSUIBIK KOHE IKCIIEPUMEHTTIK
seprreynepain kemeriveHn ®III sxome OKI ymin taimai CLO anroputMmaepin
a3ipJiey JKoHE 13/1ey .

4. XKikreyill MeH perpeccopAblH MalIMHAIBIK OKBITY MojaensaepiH (MO)
okpiTy yumin @I xone OKI' curnanpapeiHbIH PENPE3EHTATUBTI JEPEKKOPBIH
KaJIBIITACTBIPY.

5. AK mnapametpnepin Oomxay yuriH @OIII sxone DKI' curnanmapeiHan
QJIbIHFAH aKNapaTThlK OENTUIepre HETI3NENreH HMHTEJUICKTYaIAbl KIKTEY KOHE
perpeccust anropuTMIEPiH d31pey )KoHe IKCIIEPUMEHTTIK 3epTTEY.

6. Cunxponasl Typae ansiHaThiH @I xone DKI' curHanmapbeiH UQPIILIK
OHJEY MEH 3UATKEPJIK TalgayAblH 931pJIeHTeH omicTtepi HeriziHae AK neHreiin
Ookayra apHanraH OarapiiaMalblK-annapaTThIK KeIICHIH CHHTE3/IEY .

3eprrey aaicrepi

JluccepTanusIbIK 3epTTey asiChIH/Aa KOWBIIFAH MIHAETTEP/l OpBIHAAY YIIIH
CLIO paauoTeXHUKAJIBIK ICTEP], CICKTPIIIK )KOHE TOJIKBIHABIK TAJIJIAy KYpaJaphl,
COHJai-aK ynriHl Oo/kay MEH TaHyAbIH WHTEIUIEKTYyallIbl  alropuTMIepl
KoJianblibl. COHBIMEH KaTap, MaTeMaTHKAaJIbIK MOJIEIB/IEY, ChI3BIKTHIK aareopa
KOHE CTATHCTUKAIIBIK PAAHOTEXHHUKA SJICTEP] KOJAAHBLIIbI.

DKCHEPUMEHTTIK 3epTTeylepi Kyprizy OapbIChbIHAa MAIIWHAIBIK OKBITY
(MO), KOMIBIOTEpPTIK MOJCIbICY JKOHE MATEMAaTHKAJIBIK  eCenTeyJepi
aBTOMATTaHIbIPY TEXHOJIOTHSIIaphl OeICeHI1 KOJITaHBIIIbI.

3amMaHayu OJEKTPOHIbl KOMIIOHEHTTEP HErI3IHJAE JKacajfaH TIPKEY
KaOIBIKTAPBIHBIH OHTAWIAHABIPBUTFAH KOHIBIPFBUIAPBIHA apHAJFAaH CXEMAaJTbIK
HeHIiMISPAIH AM3aHHbI KYPri3il.

3eprTey NMOHI TEXHUKAIBIK YXKOHE oJICHAMAJIBIK Herizneme, coHpai-ak MO
TEOPUSICHIHBIH ~ CUTHANJAp/bl  OHJEY/]IH 3aMaHayd TEXHOJOTWsIapbl MEH
KypalilapelH maijamana oteipein, AK — kepcerkimrepin Oo/mkay — yIIiH
MHHOBAIUSJIBIK MIEMTIMAEp/1 kacay OOJIBIT TaObLITabI.

3eprrey o0bektici ODKI' xone DIl curnaigapbiHaH JUArHOCTHUKAJIBIK
aKmapaTThl aly, OHIEY KoHEe TYCIHAIPY MpolecTepl OO TaObUIadkI.

JluccepTalvsaHbIH FHLIBIMH KAHAJBIFBI KEJIEC1 EPEKENIED MEH HOTHIKEEP/Ie
KaThIP:

1. AK neHreiiin Oomkay Ke3iH/Ie aKmapaTTsl OHJICY IiH KeHIHT1 Ke3eHaepiMeH
oJIapAbIH YHJIecIMaunrin kamramacoid ety ywin ®II sxene DKI' curnangapbin
HUQPIBIK OHACYIIH THIMI aIrOPUTMICP] 931pJACHII.

2. Kan kpicbiMbIH Oaranay yurin OIII sxone DK™ curnanmapeinan MaHbi3abl
aKMapaTThIK Oearuiep/Il OKIayaay TOCUIl dKacasbl.

3. MO kypanaapeinsiy HeriziHae @I xone DKI' curnangapeIHbIH AepeKTepi
HETI31HIe KaH KBICBIMBIHBIH YII JICHTCHIH: TOMEH, KAJIBIITBI JKOHE JYKOFaphl
aHBIKTayFa MYMKIHAIK OepeTiH MHTEJUIEKTYaJIJIbl KJIacCU()UKATOP MOJAEII sKacaisbl.



4. IlepekTepAl 3UATKEPIIK Tajigay alroputMaepidid kemeriMeH DIIT xoHe
OKI' curHaiiapbIHbIH cCHNIaTTaMa apbl HEr131HJ1€ CHCTONANBIK, JAACTOJIAJIBIK KOHE
oprama AK mnapaMerprepiH OoipDkayFa MYMKIHIIK O€peTiH perpecCHsIbIK
MOJIEIIbJIEp JKacalibl.

5. Konpawiyg caycarpiHan @III' curnanel ;k0HEe CUHXPOH[IBI TYPAE albIHATHIH
Oipinmi cranaapTThl chiMaarsl DKI curnane! 6oiisiaima AK napameTpriepin HaKThI
yakbITTa 00JDKayFa apHallFaH OarapiiaMalibIK-alnapaTThlK KEIEH 1CKe achIPbUI/bI.

[IpakTHKAJIBIK MAHBI3bLIbIFbI

JKYMBICTBIH TMPaKTHKAIBIK MaHBI3ABUIBIFBI  3€PTTEYJIE KOJI JKETKI3LIreH
HOTHKEJIEPAl CKPUHUHITIK 3€PTTEYJIEp YUIIH JIe, Y3aK MeP3iM/ii MOHUTOPHUHI YILIH
JI€ KaH KbICBIMBIH OOJDKAayJIbIH THIMJI SKYHelepiH Kypy VIIIH TMaijainany
MYMKIHITTH/IE JKaTbIP.

KympicTa  YCBIHBUFAH  OMICTIH  apKachlHAAa YU  MOHHUTOPHUHTIHJE
KOJIJTAHBUIATBIH KOHE KOJIAMIIbI JQJIIIKIEH KYMbBIC ICTEHTIH KalMblfa KOJKETIMII
KaH KbICBIMBIH aHBIKTAY JKYHelepiH jkacayra 00s1aabl. byFaH )KyMbICTa YCBIHBUIFAH
@III" sxone IKI' curnangapblH Taiaay YIIiH ©31ITTHEH YHPEHETIH HHTEICKTYaIbl
ANITOPUTMIEP/I1 KOJAAHY TOCUTI BIKIAJ €TE/Il.

AK neHreifin OaranmayaplH €HTI3UITEH amnmapaTTBIK KoHE OaraapiamMalibIK
Kypajlapbl OJIapAblH BIKIIAM/IbUIBIFBI MEH HWHTErpalysiaHyblHa OaillaHbICTBI
cmaptdonmgap, QurHec OUIE3IKTEp HEMece JJIEKTPOHJIBI caraTTap CHSKTHI
KapanaibiM KHUIETIH 2JIEKTPOHUKA KypbUIFbLIapblHAa OipiKTipiayl MyMkKiH. AK
NeHredin Oaranay/ibIH MOPTATHBTI JKOHE BIHFAHIIBI JKYHeNepiH KEHIHEH KOJIJIaHy
KeJleci MaHbI3/bl apTHIKIIBUIBIKTAPBI Oepe/ii:

KKA pamybin OonaplpMay VIIH Aep Ke3lHIE alIblH aly IIapajapbiH
KaObUIIay MYMKIHIT,

op ajamMHbIH Oiperel epeKIIeNIKTEepiH €CKEpe OTBIPbIN, KEKEICHIIPUIreH
eMJIey JKOHE IEHCAYIIBIKTHI 0acKapy *KocmapiapblH d3ipiey;

AK xofapbliayblHa OaiJIaHBICTBI ayblp 3apJanTapiblH bIKTHMAJIbIFbIH
azaury;

JIEPEKTEP/Il KUHAY >KOHE eMJIEYIIl JIOpIirepre HakKThl YaKbIT PEXKHUMIHJIE,
ar3aJiaFbl OPTYPJIl XKaF1ailap MEH CTpeccTep Ke3iH/e Ki0epy MYMKIH/IIIT;

aypyJnapAblH epIlyiHe *oJl O0epMey JKOHE IIYFBUT MEAMIMHAIIBIK KOMEKKE
Ka)KETTUTIKTI a3aiTy apKblIbl HAUEHTTEPAIH OMIp CYPY calachlH JKaKCapTy.

MemMmJiekeTTik OaraapaaMaiapMeH 0ailJIaHbIC

barnapnamManblK-anmnapaTTblK — KYpalgapibl OHE KaH  KbICBIMBIHBIH
napameTpiepiH OoJpkKay ONICTEpiH d3ipiey Ka3aKCTaHABIKTApIbIH OMIp CYypy
Y3aKTBIFBl MEH  camachlH  apTTeipyra  OarpiTtanraH  «Kaszakctan-2050»
CTPATErusChIHBIH MAaKCaTTapblHA KOJI IKETKI3yre bIKnan erenl. JKypek-kaH
TaMbIpJIapbl AyPYIapbIHBIH AMATHOCTUKACHI MEH MOHUTOPUHTIH/IET] HHHOBAILIMSIIBIK
TOCUICP TAYCKEIJICPAl €pTE aHBIKTAY >KQHE YaKThUIbI apaliacy/ibl KaMTaMmachl3
eTe/ll, OYJ1 eNIIH CTPaTerusIbIK MaKCATTAPbIH XKY3ere achlpy/1arbl MaHbI3/bl KaJaM
OOJIBIIT TAOBIIA/BI.

byn auccepranmsansik 3eprrey Kaszakctan PecmyOnmkachIHBIH JEHCAYIBIK
cakTay callachIH/aFbl MEMIIEKETTIK OaraapiaManapslH OachbIMABIKTapbIHA COMKEC
Keneal. Atanm aiTKaHaa, KYMBIC JICHCAYJBbIK cakTayabl aaMbeITynbiH 2020-2025



KBUITApFa apHaFaH MEMIIEKETTIK OaFJapliaMachIHBIH XaJIBIKTHIH JIE€HCAYJIBIFbIH
KaAKCApTyFa >KOHE CO3bUIMAJIBI JKYKNAIbl eMeC aypyiap/aH, conblH iminae KKA-
JaH OOJaThIH CHIPKATTAaHYIIBUIBIK TIEH ©1M/I1 a3aiiTyFa OarbITTalfaH MIHIETTEpPIHE
xKayar Oeperi.

3epTTey  NEHCAyNbIK ~ CaKTay  TEXHOJOTHUSAJIAPBIH, COHBIH  IIIHJC
TeJIeMeTUIIIHA MEH MOOIIIB/I JCHCAYIBIK CaKTayAbl JaMbITyFa aliTapibIKTal yiec
KOCaibl. O31pJICHIeH 9JIIC HEri3iHae OaraapiamaiblK-annapaTThiK KEeHal Kypy
MAIMCHTTEPIIH JKaFalblH KaIIBIKTBIKTaH OakpUIayFa MYMKIHIIK Oepeni, Oy
acipece naHAeMus )KoHE MEAMIMHAJIBIK MEKeMeepre KOLKETIMAUTIKTIH IEKTeyl
JKar/1aiibIH/1a ©3€KTiI.

Byn 3epTTey/iiH 2JIeyMETTIK-O9KOHOMHKAIBIK MaHBI3ABLIBIFBl ACKBIHYJIAP IbI
JIoJ1 AMArHOCTHKAJIAY KOHE ajl/IbIH ally apKbUIbI HAYKACTAP/bl €MJIEY KOHE OHAITY
IBIFBIHAAPBIH  a3ailTy OoJiblll TaObLTaAbl. By aypyxaHara >KaTKbI3y JKULIITIH
a3alTyFa )KOHE JICHCAYJIBIK CaKTay JKYHEeCIHE )KYKTEMEH1 a3aiTyFa bIKIal eTe/l, Oy
Kazakcran PecryOiMkacs! yIIiH MaHbBI3IbI 5KOHOMHKAJIBIK MOHTE He.

Koprayra mbIFapbLIaThIH JUCCEPTANMAHBIH epesKesepi

1. Cunxponmpl TipkenareH curHanmapaan AK geHreilin Oompkay yImiH
MaHBI3Bl aKMapaTTHIK Oenriepai amyra MyMKiHmik Oepetin @I sxone DKI
CaH/IbIK OHJCY/IH KOII CaThlIbl aJITOPUTMI.

2. AK-HBIH yII JEHreiH: TOMEH, KaJBINTBl KOHE JKOFApbl aHBIKTayFa
apHajfaH 3IpJIEHIeH  KJIACCM(UKATOP MOJIEITIHE HEri3JesireH  JIepeKTep/i
HWHTEIIEKTYaJ bl Talay 9JIici.

3. CucronanblK, AHacToJalbIK koHe opTama AK mapamerpnepin Ooskay
YIIIH  Q3IPJICHIeH  PETPEecCHSsUIBIK  MOMAENbICPre  HETI3IeNreH  JAepeKTep/Il
HWHTEJUICKTYAJIbl TaIIay 9JIici.

4. Konabin caycarbinad OIII" curnanbl »oHe CUHXPOHABI TYPJIE albIHATBIH
Oipinmn cranaapTThl ceiMaarbl DKI' curraner 6oiibiama AK mapaMerpiepid HaKTHI
yakbITTa O0JDKayFa apHaJiFaH OariapiaamMallblK-annapaTThiK KEIICH.

KyMBICTBI CBIHAKTAH OTKI3y

JucceprauMsiblk  3epTTeyAiH  Herisri  Hotwkenepi «Kaszipri onemjeri
KAPATBUIBICTAHY JKOHE TEXHHKAJIBIK FBUIBIMIAAPIBIH JIaMy TEHCHIIMSIAPHI»
XaJbIKApAJIBIK FBITBIMHA-TIPAKTUKATBIK KOoH(epeHuusiceiHaa (Kazakcran, 2022);
«KazakcTaHHbIH LUQPPIBIK TpaHCPOpPMALHUACH: MakcaTTapbl, MIHAETTEpPl KOHE
TaOBICTBIH ~ HETI3Tl  (akTopnapel»  XalbIKapalblK  FHUIBIMH-TIPAKTHKAIBIK,
KoHpepeHmmsachiHaa (Kazakcran, 2021); «Kactap koHE FBUIBIM» XaJIbIKapasblK
FBUTBIMU-TIpAKTHKAIBIK KoH(epenuusana (Kaszakcran, 2021) OasHmanmbl »KoHE
TaJTKbIIAH/IbI.

KapusiiansimMaap

JluccepTalusibIK 3epPTTEYAIH HeT13r1 HOTHXKENEPl S FhIIBIMU )KYMBICTA, OHBIH
IIHAE YOKUIETTI opraH OEKITETIH FbUIBIMH KbI3SMETTIH HEri3ri HOTHIKEJIEpiH
JKapusjay YUIIH YCbIHBUIATBIH FhUIBIMM - OachUlbIMIAPABIH  Ti30€ciHe KIPETIH
FBUIBIMH KypHaapaarel 3 Makaiana; Scopus (Ckomyc) aepekrep 0a3acbhiHja 35-
TeH keM emec CiteScore (CaiTCkop) OOWBIHINIA MPOICHTHIbL KOPCETKIMI Oap
XalbIKapalblK FBUIBIMH SKypHaJJapAarbl 2 Makalaga; XalbIKapaiblK FBIIBIMU



KOoH(epeHIUsIapAbIH €HOCKTepiH e, COH/Iail-aK aBTOPJIBIK KYJJIIKTE KOPCETUITeH 3
KYMBICTA KOPCETUITEH.

ABTOPIBIH KeKe yJieci

Jucceprauusiblk 3epTrey OapbIChIHIA albIHFaH HETri3ri 3KCHEPUMEHTTIK,
TECOPUSITBIK JKOHE MPAKTUKAJIBIK HOTHXKEIEpAl aBTop o3 OeTiHiie anasl. bipaecken
aBTOpJIAp YKBIMBI KYpaMBIHA JKapUsUIaHFaH FRUTBIMH KYMBICTapAa 13eHYIIITe KO
HKETKIZUINEH HOTHIKEIEP/I1 ally, KOPBITY KOHE TaJjlJlay KE31H/1€ HEr13I1 YJIec THECLI.

JluccepTauMAHbIH KYPbLIbIMbI

by nauccepTanMsiblK )KyMbIC Kipicrie OeliMHEH, TOPT OOIIMHEH TYpaThiH
Herisri 0eJIIMHEH, KOPBITBIHJAbIAAH, MNaijalaHblIFaH Ko3Jep TI3IMIHCH JKoHE
KOCBIMILIaJIaH Typajabl. ZKyMbic KOMIBIOTEPIIIK MOTIHHIH 107 OeTiHAe KepCeTiireH,
oral 50 cyper, 10 kecte xoHe 98 OubanorpadusiIblK JepeKKe3aep aTaybl Kipei.

JuccepTanusiibiK )KYMBICTBIH OipiHmi Oemiminae konaansicTarsl DI xoHe
OKI' curHanmapblH naiaaiaHa OTBIPBII, MAHKETTI KaKeT €TIEHTIH KaH KbICHBIMBIH
JKaHaMma Oaraiiay oficTepiHe Tanaay Kyprizuial. Kan TaMbipiapsl KaObIpFalapbIHbIH
CEpPHIMIUIITIH, KaObIpFanapAblH KaJbIHABIFBIH, TaMbIpJIApAbIH AUAMETPIH JKoHE
KAHHBIH THIFBI3IBIFBIH KaH KbICBIMBIHBIH JCHTCHIH aHBIKTAY YIIIH HMMITYJIbCTIK
TOJIKBIH ~ TIapaMeTpliepiMeH  OalIaHBICTRIPATHIH  MAaTEMAaTHKAIBIK — MOJIEIBIED
kentipiareH. Kepeeruiren kanuOpiiey KakeTTUlIr KOJIIaHbICTarbl 00mKay JJITH
apTThIpyFa apHaJiFaH MOJIEIbJEp KOHE KaH KBICBIMBIH CKPUHHHT OHE Y3/1KCi3
OakbLIay YIIIH aJibIH aja Kanuopreyl KaKeT eTIeHTIH 9JICTI 93ipiey OOHbIHIIA
YCHIHBICTap OepiireH.

Conpaii-ak  OeniMjie  apTepHsUIBIK  THIEpPTEeH3UstHBI  (Al')  KIKTeyIiH
XaJbIKapabIK CTaHAAPTTapbl KeartipiareH. OnapaplH HETI31HAEe AHarHOCTHKA MEH
OaKpLIAYIBI CTAHAAPTTAY YIIH KaXKET CHCTOJIATBIK KOHE TUACTOIATBIK KBICBIMIAP
ooiibinma AK nenreiiniy rpagauus kecrenepi Oepinred. DI xone DKI
CUTHAJIIAPbIHBIH OMO(MU3UKAIBIK TaOUFATBI 3e€PTTEIN, OJAPABIH MOP(OIOTHSITBIK
cunaTTamMalapbl MEH >KYPEK-KaHTaMblp >KyHeciHe OallIaHbICThl €peKIleTiKTepl
cunarraiarad. Temen kuimikti (TXK) sxone xorapel xuumikti (KOK) xeneprinepai
Koca aJiFaHjia, CUTHaJIAapAbl TIpKEY Ke3iHje Maiiga 0oJaThiH dpTYPJl KeJeprijiep
CHIIATTaJIFaH.

Ocbl OemiMJie KYPTi3UIT€H Talijay KaH KBICBIMBIHBIH JEHIeHIH MaHXeTCI3
aHBIKTAayAbIH KOJIAAHBICTAFbl OMICTEPIHIH KEMIIUIIKTEPIH aHBIKTAyFa MYMKIHIIK
oepeni xone PIIT" xone DKI' curHanagapblHBIH ACPEKTEP] HETI3IHIE APTEPHSIIBIK
TMIEPTEH3USAHBI €PTE€ QUArHOCTUKAJIAY KOHE OaKplIay YIIIH KOJIJAHBUTYbl MYMKIH
TOMIPEK JKoHE oMOeOan MoAenbaep Il A31pIiey KaKETTUIITIH HeT13AeHIl.

JlnccepTanMsuIbIK KYMBICTRIH eKinmi Oemimiage AK Oaramay ymria ®IIT
aone OKI' curHangapblH  HUGPIBIK  OHJACY MPOLECIH 23IpJey Tacuuiepi
KapacTelpbiaibl. Cy3riiey, KalblllKa KeNTIpy, akKnapaTThIK Oenrinepal Oesy
KE3CHJICPIH JKOHE 0J1ap/ibl MAIMHAJIBIK OKBITY Mojenbaepine (MO) naibinaayabl
KaMTUTBIH CLIO KypbUIBIMBI CHITATTAJIFAH.

AKOK xone TK kemepricin cy3y anroputmjaepine tanjaay skypriziuiu. AOK
IIyJapbIH KO0 YVIIIH HONIAIK (a3anblK BIFBICYHI 0ap battepBopt cysrizepi, an ToK
KeJIeprici yUIiH TOJKBIHABIK CY3y KOJJaHbUIAB.. CHHXPOHIBl JKa3bUIFaH
curHanaapaarsl (azaaplk OypManaHyaapabl a3alTy YIIiH €Ki OarbITThl CY3Y XKoHE



TOJNKBIHIBIK TYPJICHIIPY OJICTEpl CHIATTaJFaH, Oy TajiaayAblH JQJIIITIH
apTThIpyFa MyMKiHJIIK Oepei.

MopdonorusnelKk KOMIOHEHTTEPAl 1pikTey Ke3eHI DKI'-marbl R TOJKBIHEI,
@Il -geri cUCTONANBIK MaKCUMYM JKOHE MHHMMYM CHSIKTBI IIBIHIAP MEH TOH
HYKTEJEpJl aBTOMATThl TYPAEC AaHBIKTayAbl KaMTHUIbI, OYJ KON MaciuTa0ThI
MIBIHAAPABl aHBIKTAy anroputMiMeH Kamramacei3 etimemi. OKIT sxome OIIT
CUTHAJIZapbl ApAaChIH/IAFbI MTYJIbCTIK TOJKbIHHBIH Tapaily yakblThiH (IITTY) ecentey
YIIIH e3apa KOppEJSIIHSIFa HETI3JCNTeH o/Iic YChIHBUTFaH. KaH TambIpiIapbIiHbIH
KATTBUIBIFBIHA, ITYJIBCTIK TOJKBIHHBIH INAFbUIBICYBIHA OHE T. 0. OaiaHBICTBI
KOCBIMILIA aKnapaTThlK Oenruiep eHrizuial, ojgap MO MoaenbAepiH OKbITY YIIIH
KoJITaHOA KeHICTITTH KaJIBITITaCThIPAIbI.

JluccepTauMssIbIK KYMBICTBIH  YyIIiHIIE  OeiMiHAE KaH KbICHBIMBIHBIH
neHreiin 6omkay yuriH @I sxone DKI' curHangapblH MHTENIEKTYalIbl Tajaaay
omici ychiHbUFaH. KolbulFaH MIHOETTEpAl Imienry YiniH TaHgairad MO
AITOPUTMICPIH KOJIJIAHYABIH OpPBIHABLIBIFEI Herizmenred. IITTY, xypek cory
KU CHUAKTBI 25 aKnmapaTThIK Iapamerpiepmi, conmai-ak @I curnanmsiHaH
allbIHFAH JIEPEKTEpAl KaMTUTBIH Oenruiep ©0a3achlH KaJbIITACTBIPY MPOIEC]
KapacThIPBULIBL. ApTedakTiiep/i K010 YIITH MIBIFaphIHABUIAPLI CY3Y KYPri3iii,
Oy OoJpKay canachblH JKakcapTyra MyMKiHaik Oepai. Kesaeiicok opMan, k-kakbiH
KOpIIiIep %KoHe IKCTpeMalibl Ke3eiCoK aramrap Mojenbaepine Herizaenren AK
JCHIeHiH KIKTey oJlicTepl CHMarTalFaH, cana kepcerkimrepi Oooiibinia SMOTE
AITOPUTMIH  KOJIIaHA  OTBIPBIN, CBHIHBIN  TEHrepiMci3airine  OeHiMaenreH
3KCTpeMalibl Ke3aercok arain kiaccudukatopbiiblH (ERTC) Mozeni eH kakchbl
OOJIBITT IIIBIKTHI.

Conpnati-ak, XGBoost HeriziHmeri Meramojenb OipHeNe MOJeIbASPIiH
ApTHIKIIBUIBIKTAPbIH OIpPIKTIPIN, CUCTOJANBIK, AUACTOJANBIK KOHE OpTalla KaH
KBICBIMBIH JI97TipeKk OopkayFa MYMKIHAIK OepeTiH KaH KBICBIMBIH PErpecCHSIIBIK
Oo/pKay YHIIH CTEKHMHI 9J1IC1 YCBIHBUIALI. MopaenbaepaiH KOJ JKETKI3UINeH cana
KOpPCETKIITEpl OpUTaHABIK TUIEpTOHHMA KoramblHblH (BHS) xone imnapa
ANSI/AAMI SP10 crangapTTapblHBIH TajanTapblHa COHKeC Keneml, Oy
YCBIHBUIFaH 9/IICTIH KaH KbICBIMBIH aHBIKTAY YILIIH KOJJaHBUTYbIH pacTtaibsl. OIIT
xoHe DKI' curHanmmapblH WHTEIUIEKTyalabl Tanjaay apkeuibl AK mapamerprepin
Oarasay oJiCIHIH KaJIIbl KypbUIbIMbI CUIIATTAJIFaH.

JuccepTauusiiblK KYMBICTBIH TOPTiHIE  OemiMinae @I xone IKI
CUTHAJIIAPbIH HMHTE/UICKTYaJIbl TaJdayAblH o3IpJIeHreH ojici HeriziHae AK
napameTpiIepiH Oaranayra apHaiFaH Oaraapiamanbik-annapaTTeik kemeHal (BAK)
a3ipney cunatTanrad. Kemenai Kypy YIIiH 3Heprus THIMALTITI, KeIepTiieH KopFay,
yunte  3amaHayd  kydenepai  (SoC),  conpaii-ak  MamaHJIaHbIPbUIFaH
OMoceHCcopaap bl Naiijanany NPUHIIMOTEP] HET13 OOJIIbI.

BAK-tpiH anmapartbik Oeumiri skydere ESP32-WROOM-32 wyuni MeH
MAX&6150 oOuoceHcopuiHaa canbiaFad, ol OKI' xone @IIIT curHammapbiH
CUHXPOH/IbI TIpKEYJl KaMmTamachi3 eteiai. CoIMchI3 aepektepai Oepy Bluetooth
apKBLIBI, COHMal-aK KaMTy aiiMarbiH yiFaiTy yima ESP-NOW npoTokonbr apKbis!
xy3ere aceippuiagpl. Windows Hemece Linux OJK-meH KoMIbroTepJie >KYMBIC
ICTEHTIH OaraapiaMalibIK )KacaKkTaMa rpauKaiblK MHTEP(EHCcTI KaMTHIBI.



BAK AK napametprepi Typalbl IepeKTepl KalllbIKTarbl cEpBepIepre xkidoepy
MYMKIHJITIMEH MH(POKOMMYHHMKAITUSIIIBIK METHIIHHATBIK JKYHenepre
UHTerpanusanayasl  keszaeiai. Kemen — kapaHTHHAIK — cTallMOHapIapAaFbl
eMJIeNTylIiyiep/ie KaH KBICHIMBIH OJIIeyre apHallFaH TKIPUOENiK MeIUIMHAIBIK
KOMEKII1 pOOOTTBIH OOJIIT1 PETIHAE COTTI ChIHAKTAH OTTI.

KopsIThIHABIIA  3epTTey  HOTIOKedepl  OOWBIHIIA  KOPBITBIHIBLIAP
YCBIHBLIFaH.
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