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HNIITUH KAJIIBI MYHO3160MOCY

Temanbin akTyananyyJayry. Kelpreisctanna 3aManOan pelHOKTYK 9KOHOMHUKA-
HbIH NPHUHLIUNTEPUHE HETU3JEITeH COLUAIABIK-DKOHOMHUKAJBIK CUCTEMAaHbl Kypyy
IIPOLECCH MYHO3/1YY 00JyI O0apaTKaH T€peH KPU3UCTUK KOPYHYILITOpP MEHEH KOIITO-
ayyna. KooMmayH conuaniplk TY3YJIYLUIYHI® TEPEH ©3repyyiep 0oy, COLMAIABIK
KaTMapiiapra 0esyHyy OalKalibll, KQJIKTBIH OMp Kbliiia OeIyTy KaKbIpUbUIbIKKA yUy-
pazbl.

OMreK phIHOTYHYH a0aiblH aHa KOHBIOHKTYPAChIH, KYMYIICY3yKTYH >KaHa
AMI'€K MUTPALUSCHIHBIH OCYIIYHYH KOUTOMIOpYH U306, anapabl TY3Yy4Y HEru3ru
(bakTopIOpAY MaTEeMaTUKAIIBIK BIKMAJIAP/IbIH KaHa MOACICPINH, MaaIbIMAaTTHIK TEX-
HOJIOTHSIIAP/IbIH JKaHa yKacallMa MHTEJUIEKTTUH HETH3TH 3JIEMEHTTEpH OOyl CaHajTaH
MalIMHAIBIK OKYTYYHYH JKaHbl BIKMaJapbIHBIH HETM3WHJE TalJI00 YOH TEOPUSIIBIK
KaHa WIMMHUI-TIPAKTUKAJIBIK MAaHUTE 33.

OmenTun, Kelprei3cTanablH yuypJarsl SMI€K PbIHOTYH aHbl MAaaJIbIMATTBIK
TEXHOJIOTHSIIApABl KOJIIOHYY MEHEH 3KOHOMMKAJBIK-MAaTEMaTUKAJIBIK ’KaHa 3KOHO-
METPHUKAJIBIK aHAJIN3 )KYPry3YY aKTyalyy >KaHa MAaHWIYY WIMMUN-TEOPUSIIBIK KaHa
WIMMHKH-KOJIIOHMO MUJIZIET OOJIyIl caHaJIar.

JluccepranvsiHbIH TEMAChIHBIH OWJINM Oepyy ’KaHa HIIMMHI MeKemeJiep Ta-
Pa0bIHAH KYPI'Y3YJIr6H NPHOPUTETTYY HJIMMHK 0arbITTapbl MEHEeH OaiJIaHbIIbI.
Huccepranusuibik ui M. Apabaes atsingarsl KM Ynuys “Konnonmo nndopmartuka” ka-
(deapacblHbIH WIMMHUI W3WI66 UILITEPUHUH IUIaHbIHA bUTAMBIK aTKapbuirad. {uccep-
TalWSAHBIH HEITM3TH KbIUBIHTHIKTapbl Kbipre3 PecnyOnukaceinsia buiinum Oepyy sxaHa
WJIMM MUHHUCTPJIUTY TapaObIHAH KAPKbUIAHTaH ’KaHa apThIKYBUIBIKTYY HJIMMHMA OarbIT-
Tapra KupreH MamiieKeTTUK TporpaMmaiap/ibl MIIKE allbIPyYHYH KYPYIIYH/AO aJlblH-
raH:

1. «OKOHOMMKAIBIK KUOEPHETHKAaHbI bIKManapbl MeHEH KbIprbI3cTaHIbIH PErHOH-
JOPYHYH COLIMAIABIK-9KOHOMUKAJIBIK TPO(PUIAEPUH MOJIETI06 jKaHa KYypYyy» HINMUMN-
n3miee um (askroo meeHety: 2009-2010-x.);

2. «KbIpreI3cTaHIbIH PErHOHAYK 5 KOHOMUKACHIHIKOHOMETPUKAJIBIK M3UJI06 KaHa 00-
JKOIA00» WINMHUN-U3WII06 UIH (adKTo0o MeeHoTY: 2012-xk.);

3. «Kbipre13 PecryOinKachIHbIH PETHOHIYK SKOHOMHKAJIAPBIHBIH MAKPOAIKOHOMHUKA-
JBIK TaJ100 JKaHa O0JKOJII00 YUYH MOJENA06 bIKMaJIapblH XKaHa KOMIIbIOTEPAUK CH-
CTEMACBHIH UILITEN YbITYyYy» UIUMUN-U3MInee uiu (y3akTeirsl: 2013-2014-x.);

4. “Kpiprsi3 PecniyOnuKachlHBIH arpoeHep *ail KOMILJIEKCH YeMpecy YUYH JKaHbl Maa-
JBIMATTBIK TEXHOJOTHUSJIAPAbl JKaHA WHTEJUIEKTYANJbIK JKCIEPTTUK CUCTEMaHBI
UIITEN YbITYY JKaHa Ty3YY WIMMUNA-U3MIIee uiu (y3akTeirsl: 2017-2018-x.);

5. «MHTemnexTyaniblk cuctemManap/sl, Python TexHosmorusiapei )kaHa HEUPOH Tap-
MaKTapbIH KOJIJI0HYY MeHeH KbIprbi3 PecnyOnuKachlHbIH arpoeHep kail KOMIUIEKCH
4oUpeCyH10 MOJIE106 KaHa 00JDKOIA00» WINMHUN-U3WIIee ullin (y3akThirel: 2019-
2021).

N3nnne60HYH MaKkcaThl xKaHA MHJIETTEPHU. JlMccepTalysUIbIK UIITHH HETU3TU
MakcaThl — KbIprbI3cTaHIbIH SMI'€K PHIHOTYH aHAIM3/06 jkaHa 00JHKOJII00 YUYH Maa-
JBIMATTBIK TEXHOJOTUSIIAP/Ibl, MAIIMHAJBIK OKYTYY bIKMaJapblH, MATEMAaTHKAJIbIK MO-



TIEN160, SKOHOMETPUKAIBIK OOJIKOJIJI00 BIKMAJIAphIHA HETU3ACITEH CUCTEMATYY Ma-
MuJie 60J1y caHaiaT. MakcaTThIH ajKarblHAa TOMOHKY HETU3TH MIJIICTTEP HIITEIUIT
YBIKKAH jKaHa YSUMJITCH.:
e MaremaTUKaJIbIK MOJEII06 bIKMajlapbl MEHEH KbIprbI3CTaHIIbIH a3bIPKbl AMIEK
PBIHOTY, aHBIH KOHBIOHKTYPACHI ’KaHa JUHAMHUKACHI, HETU3TM MYHO316MeJIopy KaHa
©3re4eIIYKTOPY U3WIICHET;
e Koipre3 PecryOmMKkachIHBIH 3MTeK PHIHOTYH TAJII00 YUYH MaTEeMAaTHKAJIBIK MOICII-
JIep ’KaHa bIKMaJap, OLIOHJIOW 3J1€ TEHAEPAUK KOMIIOHEHTTH 3CKE alyy MEHEH Mare-
MAaTHKaJIbIK MOJICIIJIEP CyHYIITANAT. TapMakTap apaliblk TEH CAIMAaKTYyJIyK TEOPHUSICHI-
HBIH HETU3UH/IE THIIIKBI dKaHA WYKU SMI€K MUTPAITUACHIH ACKE alyy MEHEH dMTIEK pe-
CYpCTapbIHbIH, )KYMYIITYYJIYKTYH >KaHa )KyMYIICY3AYKTYH KaHbl OaJIaHCTBIK MOJIEI-
JepH, omoH 0 31e Kbipreiz PecmyOimKachIHBIH AMTEK PHIHOTYHYH asjiap CErMEHTH
YUYH OaJlaHCTBIK MOJICIIZISP MIITEIMI YbIKKAH jKaHa YCUUJITCH;
e KbIpreI3cTaHbIH SKOHOMUKACHIH/IA KAJIBIITAHTaH MIII MEHEH KaMChI3 KbUTYY JKaHa
TAPMAaKTBIK CETPEralumsChl, BEPTUKAIJBIK KaHa TOPU3OHTAIBIK CErperauusaapabiH
©3re4eJIYKTOPY, TAPMAKTHIK ACUMMETPUS dKaHA aHBIH 63TOUOYKTOPY U3UIICHTEH;
e MaremaTHKaIbIK SJKOHOMUKA TEOPHUSCHIHBIH HETU3UH/IE KYMYIICY3YKTYH ©CYIITY
W3WIJICHUII, AUMAKTBIK »aHa COLNUAABIK KOHTEKCTTE >KYMYIICY3IYKTYH aHaIu3U
’KaHa 00JDKOJTY KEITHPHITCH, Kbl )KYMYIICY3yKTYH JSHIMAJIMHUH OCYIIIYH IapT-
TaraH HeTU3TH (aKTOPJIOp, aHBIH HUMH/IE asIapAblH )KYMYIICY3yTy aHbIKTAJIAT;
e MamuHaNBIK YUPOTYY BIKMAJIaphbl, 0.9 PErPECCUSIIBIK KaHa (PaKTOpAyK aHau3
apKbUTYy HETHU3TH MaKpOIKOHOMUKAJIBIK (PaKTOPIOPAYH KYMYIITYYJIYKTYH jKaHa KYy-
MYLICY3AYKTYH JEHII3JIMHE TUWTU3IE€H, OUMIOHAOM 7JI€ YJIYTTYK >XKaHa alMaKThIK
JIEHIDAJIETH KYMYIICY3AYKTYH OCYIIYHO OOJIrOH Taacupu H3WIJAEHreHT. Kymy-
WTYYJYKTY aHa >XYMYIICY3[IyKTy, aHblH WUYMHAE TEHIACPAUK KOMIIOHECHTTH aHa-
au3nee, 0aanoo KaHa TPOTHO3/I00 YYYH BIKTBIMAIAYY OOJDKOIAYY MOJEIIEP
TY3YJITOH.

JluccepTanusiiblk MINTHH WIIMMHH dKAHBUIBITBI TOMOHIOTY10M:

* MaTemaTtukaablKk MOJICJIJIO0 KaHa MAaJIbIMATTBHIK TEXHOJOTHsIAP bIKMaJlapbl-
HbIH HETU3WH/IC SMT'€K PBIHOTYHA aHAJIW3 )KaHAa MOHUTOPHUHT KYPry3YY BIKMACHI, XKY-
MYIITYYJIYKTYH JKaHa >KyMYIICY3IYKTYH auHaMuKacbiHa, Kwiprei3 PecnyOnmka-
CBIH/IATBl DMI'€K PECYPCTApPhIHBIH a0ajblHA CaHJIBIK ’KaHa CaraTThIK TalJa00 JkaHa 0o-
JKOJIA00 BIKMAChl CYHYILTAJIJIBI;
e DMreK PHIHOTYHYH HETH3TH KOPCOTKYUTOPYH M3UIIIO6 KaHa Tayi100 OOIOHYA IKO-
HOMMKAJIBIK-MAaTEeMaTUKAJIBIK bIKMAJIAp ’KaHa MOJEIAEP CYHYI KbUIBIHTAH. AJIBIHTaH
HaTbIHXKagap MaKpOIKOHOMUKAJIBIK AeHIJ11¢e KbIprei3 Peciy0amkachbIiHbIH OMTEK PhI-
HOTYHYH HETH3TH KOPCOTKYUTOPYHO MOHUTOPHHI KaHA ICENTOO IKCICPUMEHTTECPUH
KYPTY3YYre MYMKYHIYK OeperT;
e Tapmakrap apajiblk TE€H CaJIMaKTyYyJyK T€OPUSICHIHBIH HETU3WHJE THIIIKBI JKaHa
WYKHU 3MT'€K MUTPALMICBIH 3CKE ajlyy MEHEH 3MI'€K PECYPCTAPBIHBIH, )KYMYIITYYJIyK-
TYH JKaHa )KyMYIICY3AYKTYH >KaHbl OIaHCTBIK MOJIEJICPH, OMIOHIO0N 3JIe TeHACPIUK
KOMITOHEHTTH 3CKE aJIyy MEHEH OaJaHCTBIK MOJICTIIEP MINTEIUIT YbIKKAH KaHA YeUnJI-
I'eH;



e DMreK pbIHOTYHYH HETM3IM KOPCOTKYUYTOPY YUYH CHI3BIKTYY KaHa ChI3bIKTYY AMEC
00JKOJII00YY MOJEIEP UIITENUI YbIKKaH, ChI3BIKTYY ’aHa ChI3BIKTYY dMEC perpec-
CHUSUIBIK JKaHa (paKTOPAYK aHAIMU3AEPAUH MOJIENIEpH OOIOHYA CaHIBIK IKCIIEPUMEHT-
TEp )KYPry3YJIreH;

e Perpeccusuiblk jkaHa (paKTOPAYK aHAM3IMH MOJEIAECPU TYPYHAOTY HETM3IH MakK-
poskoHoMHuKaNbIK (hakropiopro (UIIL, smrek akel, eHop kaii xaHa ailbu1 yapOa npo-
JTYKIMSICBIHBIH KOJIOMY, 3KCIIOPT, UMIIOPT K.0.) UIII MEHEH KaMChI3 KbUIYyHYH JKaHa
KYMYIICY3AYKTYH MaT€MAaTUKAJIBIK KO3 KapaHAbLIbITbl AHBIKTAJITAH;

e DBupuHYM KOy SMIeK PIHOIYHYH HETU3TH KOPCOTKYUTOPYH OOKOIA00 YUYH Ma-
LIMHAJIBIK YUPOHYY TEOPUACHIHBIH HETU3UH/IE MOJEIACD JKaHA bIKMasap CyHYIITAJIbIII,
4euyrMJIep JaparbIHbIH, TAsTHBIY BEKTOPJIOPYHYH BIKMAJIAphI )KaHa alroputMaepy, A.H.
THUXOHOBIYH HOPMAIIAIITHIPYY BIKMAChI XaHa Oarikanap kapairad. Python Tuinaun
MaTeMaTHKaJIbIK OMOJIMOTEKAChIH jKaHa MaajbIMaTTap bl BU3YyaJIJAlITHIPYYCYH KOJI-
JIOHYY MEHEH 3MI'e€K PHIHOT'YH OOJDKOJIA00 YUYH KaHbl TUPKEMEIIEP UILTEIUI YbIKKaH;
e VYJIYTTyK 3MreK phIHOTYHYH HETU3TH KOPCOTKYUTOPYHO (3MIE€K pecypcTaphbl, WII
MEHEH KaMChI3 KbUIYY, TAPMAKTBIK CErperaius, )KyMylICy3/1yK) MaTEMaTUKAJIbIK KaHa
HKOHOMETPUKAJIBIK U306 KYPry3YY YUYH aTailblH BEO-CalT )kaHa MaaJIbIMaT CUCTE-
Machl MILITEJINII YbIKKAH. byl cucTeMara Herm3ru MakpO3KOHOMUKAJIBIK KOPCOTKYUTOP
OOIOHYa MaaJbIMaT Oa3ajiapbl, SMIeK PHIHOTY OOIOHYA MaaIbIMATTap, SKOHOMHUKAJIBIK-
MaTeMaTHKaJbIK jKaHa OOJDKOJYY MOJENJEp, ICENTee alrOpuUTMICPU >KaHa KOJI-
JIOHMO IIPOTrpaMMAJIBIK ITAKETTEP KUPET.

AJIBIHTaH KbIABIHTBIKTAP/ABIH NPAKTHKAJBIK 022J1yyJIyry. OMI€K pbIHOTYH
TaJIJI00 KaHa MPOTHO3[00 YUYYH IMCCEPTALMUIBIK MINTE CYHYILUTAJIraH HAaTbIKajap
’KaHAa YKOHOMHKAJIBIK-MAaTEMATUKAJIBIK MOJEIAEP MAMJIEKETTHK OpraHJap JKaHa HII
MEHEH KaMChI3 KbUTyY KbI3MaTTapbl, OIIOH0M 311e Kbiprei3 PecryOirkachiHIarsl il
MEHEH KaMChI3 KbUIyy TapMarblHAa KbIpAaanabl TYPYKTAIITBIPYY YUYH MBIM3aMIbIK,
YEHEMIUK *aHa OOJDKOJIA00YY AOKYMEHTTEPJAM HUIITEN YbIryyJa NaiJanaHbUIbIIIbI
MYMKYH. Jluccepranusana CyHyIITaIraH 3KOHOMUKAJIBIK-MAaTEMATUKAIIBIK MOJEIIED,
BIKTBIMAJIJTYY OOJDKOJIA00 MOJENIEPH KaHa CaHJIbIK AJITOPUTMIEP MAaIbIMATTHIK CH-
CTEMA KaHa KOJIIOHMO MPOTPaMMalIbIK MMAKETTEP TYPYHAO HILKE AlIBIPbUITAaH JKaHA
KBI3bIKKAH KOJIJIOHYY4YyJIap YUYH Jasip MporpaMMaliblK MPOAyKTyIap O0JIyn caHajart.

Anap oIIOHAOH 3J1€ SKOHOMHUKAJIBIK jKaHa MaTEMATUKAJIBIK bIKMAJIAp ’KaHa MO-
JEeNAep, OLIOHION 3J1€ SKOHOMUKAAArbl MaajbIMaT CUCTEMAJIAPhI JKaHa yKacaama WH-
TEJUIEKT CUCTEMaJlaphl, aTal aTKaH[a, MallliHa YHpeHYy OOIOHYA OKYY KOJIJJOHMO-
JIOpY KaTapsl KOJAOHYJIYITY MYMKYH.

AJIBIHTaH KbIHBIHTBIKTAPABIH JKOHOMHKAJIBIK 0aanyyJyry. by kareropu-
SHBIH MAaHUCH JHCCEPTAIMANA HIITENMI YbIKKAH MAaajbIMaTThIK CUCTEMAJIapaa
KaMTbUIraH, Keiprei3 PecniyOaMKachlHbIH 3MIeK phIHOTYH OHYKTYPYY KaHa MOHMTO-
PHHT KYPry3YY YUyH Oallikapyy yeUrMMIepyH KaOblI alyy MPOLECCUHIE MaTeMaTHKa-
JIBIK 9KOHOMHUKAHBIH bIKMaJIapbIH aHa OCpUJITeH MaTeMAaTUKAIbIK MOJIETACPIU KaHa
BIKMaJap/ibl, MOJENIEPAM jKaHa MAITUHAJIBIK YUPOHYY aJITOPUTMIAEPHUH KOJJOHYY 00-
JIyTI CaHajar.

Koprooro 4siryyuy Herusru :k000.10p.



e CuctemMaiblKk MaMUJIETe HETU3/IEITEH SMI€K PHIHOTYH, )KYMYIITYYIyKTY JKaHa
KYMYIICY3AYKTY aHAJIU306 KaHa MOHUTOPHUHT JKYPIy3YY BIKMAChl, MATEMATHKAJIbIK
MOJIEJII66 bIKMaJaphl )kaHa 3aMaHOan MallMHaIbIK YHPOTYY bIKMaJIaphl.

o Kanms! Keipreiz Peciybnukacsl skana pernoHaop 00r0HYA YIYTTYK SMIEK PhI-
HOTY YUYH, UIIl MEHEH KaMChI3 00Ty JKaHa )KyMYIICY31YK YUYH SKOHOMUKAJIBIK KaHa
MaTeMaTUKAJIBIK MOJEIAEP TYPYHAOTY U3WIAOOHYH KbIMBIHTBIKTBIPHI, OLIOHAOMN 3J1€
YKaJIbl )KYMYIITYYJYKTYH KaHa )KyYMYIICY3yKTYH CBI3BIKTYY aHa CBI3BIKTYY 3MEC
GyHKUMSUIApBIH JKaKbIHAAIITHIPYY KOJy MEHEH, OLIOHJON 3Ji€ TeHACPIUK KOMIIO-
HEHTTH 3CKE amyy.

o «Kbipre3 PecnyOnuKachlHBIH AMI€K PHIHOTY» MaallbIMATTBIK TEXHOJIOTHSI-
Japbl ’KaHa MaajlbIMaT CUCTEMAChl jKaHa )KacaliIMa MHTEJJIEKTTUH HETU3TU 3JIEMEHT-
TEpU KaTapbl MAIIMHAIBIK OKYTYYHYH HETHU3UHIE 53MI€K PBIHOTYHYH HETHU3TH
KOPCOTKYUTOPYH OOKOIIOOHYH JKaHbI bIKMaJIaphl.

¢ Kniprei3 PecriyOnuKachIHBIH AMT'€K PHIHOTYHYH HETU3TH MYHO3/10MOJIOpYH 00-
k01100 YuYH Python TunvHmern marematukaablk OMOIMOTEKaIapAbl *KaHa Maajbl-
MaTTap/bl BU3yalJAIITBIPYYHY KOJJIOHYY MEHEH MOJENIEP, alrOPUTMAED, KOMIIbIO-
TEPAUK TUPKEMETIED.

N3nenyyuyHYH KeKe cajbIMbl. [[MccepTalvsuiblKk UINTUH OapibIK HAThIMKA-
Japbl U3IEHYY4Y TapaOblHAH aTKapbUITaH — €3 aJIbIHYA U3UIII06 XKYPIY3YY, WIMMHMA
KBINBIHTBIKTAPAbl alyy, aJlapJiblH AHAJIW3U KaHA HETU3TU JKbIUBIHTHIKTAPBIH TY3YY.
NITUH JKalmbl MakcaTblH TY3YY, WIMMHA-TIPAKTUKAIBIK MAaceyelepad TY3YY,
W3WIOOHYH JKaJIbl BIKMAChl LIIMMHM xkeTekuucu npodeccop b.M. buitbocynos Tapa-
ObIHAH KYPIY3YJToH.

N3ni1160HYH HATHIHKAJIAPBIH ANPO0ANUAI00. [[HccepTalUsIbIK UIITHH HE-
TU3TH )K000JI0pY JKaHa HAThIHKanaphbl OastHIAIbIM, TaTKyyJJIaH b

- «MexaHHKa kaHa MalllMHA KYPYYHYH aKTyaJayy Maceyeliepu» 31 apaliblK
uuMui KoHpepeHuuscel, AnMatsl, 2014-x

- DI apasbIK WWIMMUR-TIPAKTUKAJIBIK KOH(pepeHus «CanaTtyy OWInM, aaablHKbI
WJINM, KaIlIbII DKOHOMUKA — MJIaHEeTaHbIH Kejaederny, Aamarsl, 2014-x.

- D11 apanbik uuMuil kKoHpepeHius «Ou3nKanbl, MaTeMaTUKaHbl, UHPOpMAaTH-
KaHbl OKyTYYHYH 3aMaHOan Kelrenepy >kaHa KOJJOHMO HH(POPMAaTUKAHBIH aKTyaJl-
nyy macenenepn», bumikek, 2017-x.

- [Ipodeccop P.YcybakyHnoBayn 90 xpuiasirbiHa apHanrad [V D1 apaiibik umu-
muii koH(pepennus, bumkek, 2019-x.

- DI apayblKk WITMMUN KOH(PepeHIns « Y HUBEPCUTETTUK WIMM/IUH aJIJIbIThl Ka-
pait enyryy keneuerun», Coun, 2021-x

- . ApabaeBa ateianarsl KMVYHuyH xkana «Konxgoumo nadopmatuka» kaden-
PAChIHBIH WIMMUN CEMHHAPJIAPbIHA.

JluccepTauMsHbIH  KbIUBIHTBIKTAPBIHBIH  TOJNYK  KaPbIAJIAHBIIIBI.
W3unneenepyH HaThlibKallaphl ’KaHa TUCCEPTALUSHBIH HETU3TM Ma3MyHYH Yarbli-
neIprad sxo0onop 11 mnumuii smrekre, anbiH uuuHie Keipreiz PecnyOnukaceiHaH
Teikapkel PUHL] MaaneimaTTap 6a3ackiHa KUPTU3WITeH WIMMUMN KypHaJ1ap/a *KaHa
HOJITYK AMEC UMIMAKT-(PaKTOPro 33 OOJITOH WIMMHUN IMITEKTEP/IE KaphIsJIaHTaH.



JucceprauMsaHbIH CTPYKTYpachl. /luccepranusiblk WIN KUPHUILYYHY, Y4
Oenymay, KOPYTYHAYHY, MJIMMUN alabusATTapAblH TU3MECUH 63YHO KaMTBIUT. [{uccep-
Talus MalimHKara 6aceuiran TekcTTuH 153 6etun, 14 tabnunansl, 35 rpadukrepau,
TuarpaMMaliapibl ’KaHa CYpeTTOpAY KaMThIraH, OLIOHAOW 3Jjie OepuiiuilTep MEHEH
TabnuIaIapAbl, MaTEMaTUKAIBIK MOJEJIOOHYH HAThIMbKalaphl KaHa CaHIBIK dCell-
TeeJIOpAY KaMThIraH TUPKEMEJIEPJIEH Typar.

ABTop wimmui sxkerekuucu Tmpodeccop b.M. buitbocynosro, M.Apabaes
ateiHnarel KMYnayn «Kongoamo nHpopmaTika» kadeapackiHbIH MY4YOJIOpYHO IHC-
CepTANMSIHBIH YCTYH/IO HUINTOO10 KaHa WIMMHK KBIMBIHTBIKTAP bl TAIKYYI0010 6aa-
Jyy KeHEIITEePH jKaHa 0areITTaphbl YIYH TEPEH bIPaa3bIYbLIBITEIH OUIIIUPET.

NIITUH HETU3I'N MABMYHY

Kupumyyae quccepTauysuiblk MIITHH TEMACBIHBIH AKTYAJYYIyTy, AUCCEPTa-
LUSUIBIK UIITUH MAaKCaTTapbl KaHa MWIAECTTEPH, JAUCCEPTALUSHBIH WINMHUI KaHbI-
JIBITBI, TPAKTUKAJIBIK MAAHUCH, alipoOaIius, myOoIuKausiap, JUCCEPTALMSIIBIK UITTHH
HETU3TH KBIUBIHTBIKTAPbI, KOPTOOTO YbITaphUITaH HETU3TH >K000JI0p OasiHIaIraH.

Bupunum 66,1ymMae NyHHOTYK SKOHOMHKAJBIK OWIYH OHYTYIY, a3bIPKbI 3KO-
HOMUKAJIBIK Teopusiap (1-cypeT), SKOHOMUKAIIBIK CHCTEMalap/IbiH OHYTYIY >KaHa
anapJiblH MOJIEIIEPH, OIIOH/ION 3JI€ a3bIPKbl SKOHOMUKAJIBIK KOHUETIUAIAPIa IMIEK
PBIHOTY TEOPUSICHIHBIH POJIY ’KaHa MAaaHHCH KbICKada OasHjanar. OMrek phIHOIYHYH
HErM3rd MOJEIJEPH, aHBbIH a3bIPKbl SKOHOMUKAJIBIK WIIMMJIETH POJY ’KaHa MaaHUCH
KOPCOTYJIT6H.

ODKOHOMUKanbIK TeopusiHbiH Herm3rmn 6arb|1-rapb|

Knaccukanbik
Teopwus

Heoknaccukanbik
Teopus

MoHeTapucTTuk
Teopus
UHcTUTyuMoHanAabIK
Teopus

1'Cyp0l11. DKOHOMUKATILIK meopusiHbli Hecu3eu 6({8[7[/’7’1/’716{/7&)[.

KenHcumaHgbIk
Teopus

HeokenHcunaHAabIk
Teopus

ByryHKY KYH/I6 KeHHpH TapajraH 3KOHOMHUKAJIBIK CUCTeMatap (aHTJI0CaKCOH
MOJICIIA, PEHH MOJIEIH, HCIaM MOJIEITH, KOH(QYITUH MOJIeTTH, CKaHINHABUSIIBIK MO-
JIeJTb) KapajraH.

Yaypaarel 53KOHOMHUKAJIBIK OHYTYYHYH 3aMaHOan TeHACHIMUIaphbl OassHIaraH.
DKOHOMHUKaHBIH UHYCTPUATIBIK TYIITYHYTY >KaHbI — MOCTUHAYCTPUAIBIK SKOHOMH-
Kara ajgMaiblil KaTKaHbl KOPCOTYJITOH.

IKUHYH 0OJIYMI0 SKOHOMHUKAIBIK-MAaTEMATUKAIBIK MOJCIACIITUPYY TEOPH-
SICBIHBIH YKaHa METOJIOJIOTHACHIHBIH YUypJarsl abaibl KapairaH. DKOHOMHUKAIBIK-Ma-
TEMAaTHUKAJIBIK MOJIEICP MaajJbIMATTBIK CHCTEMaslap MEHEH Oupre a3bIpKbl ydypna
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TEOPHSUIBIK JKaHA MPAKTUKAIBIK 3KOHOMHUKAHBIH aXKbIParblc HHCTPYMEHTTEPH KaTaphl
KapaJiaT. JKOHOMHUKAJIBIK-MAaTEMATUKAJIBIK MOJIEIIIO6 TEOPUSICHIH OHYTYYCY YKOHOMHU-
KaJIBIK U3UJI106J1I6pAYH (PYHIaMEHTaIAbIK HErU3ICPUHE TaaHAbIK YKEHU KOPCOTYJITOH.

N MeHeH KaMChI3 KbUTYY TEOPUACBHIHBIH KbICKaua METOAOJIOTUSIIBIK HETU3AEPH
JKaHa HETU3rh TYLIYHYKTOPY KOPCOTYJIreH. byl KyMyIITYyylyK KaT€rOpUsaCHI
OHIyPYLITYH MaTepUalbIK (haKTOPIOPYHA KapaTa YKOHOMUKAJIBIK aKTUBYY KAJIKTHIH
UITENTUHUH KOUTOUIOPYH KOOYPOOK MYHO3IOMT.

KyMylICy3IyKTyH HErM3J€pH >KaHa HETW3TH TYLIYHYKTOpY KepceTyJireH. XKy-
MYIICY3IYKTYH OapJIbIK HETU3IH TYPJIepY KaHa TUITepH KeatupuireH. Keipreiz Pec-
yOJIMKACBIHBIH a3bIPKbl COLIMAJIIBIK-O)KOHOMHUKAJBIK abaiblHa MYHO31yy OOJIrOH
YKaNMbl JKaHa asyIIapblH JKyMYLICY3yTYHYH HETU3TU TYPJOpY, OLIOHIOW 3ie Ky-
MYIICY31YKTYH >KOTOPKY J€HII3JIMH aHBIKTOOUYY HETU3IU (DAKTOPIOP KOPCOTYIITOH.

KyMymicy3ayk reHaepAuK MYHO3I® 33 dKEHU KopcoTyireH: 1992-xeuinan 2020-
KBLITa YEUHHKH OapJblK M3WII66 ME3TWIMHJE pacMUN KaTTaJlraHap/AblH apacblHIa
1A, )KyYMYILICY3/1apbIH Kbl CAHBIH/IA 1a KOITIYJIYTY asuiiap.

YuyHuy 0esrym. KbIprbI3cTaHIbIH aliMaKTapbl )KaHa YKOHOMUKAIBIK AKTUBAYY
K€ IMI'EKKE ’KapaMyy KaJIKTbIH CaHbIH N Jien Oenaruieiyivn. m 0051co - SKOHOMUKAHbBIH
TapMakTapbl )KaHa ap OMp PErHoHAOrY TapMakTap OOIOHYAa MINTEreHIEPAWH CaHbI
00JICYH, OUIOHJOW 3JI€ XKYMYIICY3Jap/blH CaHbl OCPUIITEH KaHa YET OJIKeJepAery
HIMI'€K MUTPALUACH] OOOHYA MaallbIMaTTap OCNryy ACHIu. AHIa TOMOHOTY HKaJIIbl
KYMYLITYYJTYKTYH TapMaKTap apajiblK jKaHa aiMakTap apajiblk TaOJUIACHIH TY3YYre
00J10T:

3.1.-tabmuma
DMreK pecypCTapbIHbIH JMHAMHUKAIBIK TAPMAKTADP apajibIK OalaHChl

AjimMak | MUTpaHTTapiblH | OMrekke  xa- | JKOHOMHUKAHBIH Tap- Kymymicys-

CaHbI paMIyy Kajk MaKTapbl e

CaHbl
1 m

1 P Q1 q11 o | Q1m Q1

2 P, Q2 g21 J2m Q-2

n P n Q n q nil cee q nm Q n

Mpeiaga ToMeHKY Oenrunieeniop KaObut anbiHTan: P1,Py, ...Pn — alimakTap 6oro-
HYa pecnyOinKagaH KeTKeH KyMyITay KyayHYH cadbl; Q1,Qo,...Q n - aliMakTapaars
OMTEKKE KapaMmlyy KaJKThIH caHbl; (11 — 1-aliMak OoroHYa 1-TapMakTa UIITETCHIIEP-
JIUH caHbl; (12 -l-aiimak OoroHYA 2-TapMaKTa WUINTETCHIECPANH CaHbI; (1 m - l-aiimax
OOrOHYa M-TapMaKTa UIITETCHACPIUH CaHbI; JKAIBICBIHAH (] j j —j-aifiMak OOrOHYA I-
TapMaKTa UINTETCHISPANH CaHbl; J1, (2 ,...q n — allMakTap OOIOHYA KYMYIICY31apIbIH
caHbl. AHma, OM3 TOMOHKY N TCHIEMEJIEPIH ala0bi3:




leq 112 Y94 +...+9, , +Q9q, _ID:L
szq 21 T 55 +..-.+(Qq 2m+q2_P2

Qn:q n1 942 +---+q p, + 9,4 _Pn
(3.1)

(3.1) TernnemMenep CUCTEMACHIH MbIUKbL IM2EK MUSPAYUACBIH ICKe A1)y MEeHeH
JHCANNBL UUL MEHEH KAMCHI3 KbLLYYHYH OANAHCMbIK MeHOeMelePUHUN CUCEeMAChl JeTT
aTaiiobI3. DOMU OU3 MOIETUON3Te TOMOHKY KOA(DPUITUEHTTEPIN KUPTU3EON3:

a”:q“ , au:qlz,..., al.j:q” (i=1,n; j=1,m)
0, Q, 0
(3.2)

(3.2) ap Oup TapMaKkTa MIITEr'eH aaMIap/IbIH CAHBIHBIH THEILIEYY aliMaKThIH YMI'CKKE
»KapaM/yy KaJKbIHBIH CaHbIHA KapaTa KaTbIIIbIH TYIOHIypraH, 0.a. >KaJibl Uil MCHCH
KaMChI3 00JIYYHYH JELII3JINH ana0bl3.

OmeHTHM, 8;j KOAPPUIUESHTTEPU IKOHOMUKAHBIH ap OUp TaHIalNraH TapMaKTa-
pBIHJA, ap OMp aliMak OOIOHYA UIIl MCHEH KaMChI3 00JIyY IEHIIINHIUH KOPCOTKYUTOPY
’KaHa ajap TOMOHKY MaTPUIIAHBI TY30T:

<, a, > - - -y,

a 5, a5, . . . a5,

a,, a

V4

(3.3)
bus Ty3ren (3.3)-maTpuila TapMak >kaHa PErHOH OOIOHYA KAJMBI KYMYIITYYIyKTYH
JEHI33JIMH aHBIKTAWT, OLIOHAYKTAH aHbl MHCAINbL UL MEHEeH KAMCbl3 Kbllyy Mampu-
yacer nen arainsl. busz azeip (3.1), (3.2) xana (3.3) kaThIITapbIH KOJJOHOOY3. by
yaypaa, KeHOKeMITyyJIyK YUYyH, n = m JeN 3CenTenouns.

AHJaH KUIWH, MaTPHUIIATBIK jKa3yy (GOpMachiH KOJIJIOHYY MEHEH:

O, ay Ay -4, O, q,
O, | |9 9y ---ay, . O, 4 q-
_Qn_ _anl an2 ° s ann a _Qn_ _qn |

(3.4)



TOMOHKY TYPJOTY MaTPUIIAIBIK TCHIEMEHHU ajla0bI3:

Q = AQ + ¢ Ke Q -AQ =¢
(3.5)
AHJIa aKBIPKBI TCHJIEMEICH TOMOHKYHY aja0bI3:
COoIL — ADHYOOQO — q
(3.6)

Mpeinpa, | — Gupauk Matpunace, Q ’)kaHa q — BEKTOpPJIOp-MaMbluanap.

OMH K33 OUP OPTOMOTY >KBIMBIHTBIKTAPTa TOKTOJIONY. DMIEK SMUTPAIUSCHIH
ACKE aJIyy MEHEH >KaJIIbI )KYMYIITYYIYKTYH )KaHa )KyMYIICY3yKTYH TYy3YJIreH OajaH-
CTBIK MOJIEJIZIEpY TOMOHKY 16} HaThli>Kaaap bl Oeper.

(3.6) TeHeMeCHMHMH -Ta KapaTa YbITapbUIBIIIBI SKOHOMUKAHBIH HETHU3TH Tap-
MaKTapbIHAa aiMakTap OOOHYA, THIIIKBI MUTPALUSHBIH OCPUIITEeH KOPCOTKYUY OOr0-
HYa UIITETeH aJamJIapJbliH OEpWIreH CaHbl YUYH, OIIOHJOM 3Jie SMIEKKE KapaMyy
KQJIKTBIH OENTUITYY CaHbl YUYH KalMbl XKyMYIICY3TyKTYH JCHIIIJUH aHBIKTOOTO
MYMKYHIYK OepeT. MbIHIaH THIIKAPHI, TY3YJITOH MOICIED KaHa aJbIHTaH YeUUMIIED
HETW3TH TapMaKTapa *KaHa PErHOHI0P/I0 UITKE OPHOIITYPYYHYH ap KaH/1ai BapruaHT-
TapBIH UIITEI YbITYyTa, OMIOHION 3JI€ YKAIBl )KyMYIICY3TyKTYH JCHIIIIUHUH abaj-
TapbIH W3WII06Te MYMKYHIYK OepeT.

OMeeK pblHO2YHYH aAn0ap cecMeHmu yuyH OaiaHCmviK MOOelU.

DMreK peIHOTYHYH asifap CETMEHTHHE KapaTa TapMaKTap apajiblk OaJaHChIHBIH
CXEMAaChIH TY361Y. AsUTIapAbIH U1l MEHEH KaMChI3 OOJYIIYHYH JKaHa )KyMYIICY3IyK-
TyH 0aJlaHCTHIK MOJICJIUH TY3YY OOIOHYA aIrOPUTMH KOTOpY/la KenTupuiarenae. 3.1-
tabaunaceiaga kepcetyirenaein TAb (MOB) Ty3yner.

A¥iMakTap >KaHa SKOHOMUKAJIBIK KaKTaH aKTUBAYY YK€ SMIeKKe KapaMyy asii-
JApJIbIH CAHBIH N JIeT OeNruiIeiay. M - BJKOHOMUKAHBIH TapMaKTaphl >kaHa ap Oup pe-
THOHJI0 TapMakTap OOIOHYA WINTETeH asuliapAblH CaHbl OOJICYH, OIIOHJOHN 7€ XKYy-
MYIIICY3 asuIapAblH CaHbl OCPUJICHH JKaHa asuiIap/blH YeT ©JKOIOPAery dMreK MH-
rpaiuschl 00I0HYA MaajabIMaTTap OeNruiyy OOJICyH.

BamancTeik Mojienae e3ropmesiop raHa ©3repeT: TOMOHKY OCITuiioesiop KaObLI
aneiHran: Pi1,Py,...,Py — pernongop OoroHuUa pecnyOinKaaaH KeTKEH asuiapablH XKY-
MyII9y KY4dyHYH caHbl; Q1,Qz,...,Qn - aliMakTapaarsl SMreKke kapamayy asiigapIbH
caHbl, (11 — l-aiimak OotoHua 1-TapMakTa MINTETEH asyAapblH CaHbl; (12 - 1-aliMax
OoroHYa 2-TapMaKTa UINTEreH asulIap/ibIH CaHbl; (1 m - 1-aiimak O0rOHYa M-TapMakTa
WIITETeH asulIap/AblH caHbl; JKanmbIChiHaH ( jj - j-aliMak OOIOHYA i-TapMaKTa UIITeTeH
asIIapbIH CaHbl; aKBIPBIHAA, (1,02,...,0 n — aiMaKTap OOIOHYA KYMYIICY3 asuIIapbIH
caHbl. AHJIaH apbl, TEHJAEMEHHU (-Ta KapaTta MOJesl OOI0HYA YbIrapyy SKOHOMHUKAHBIH
TapMaKTapbIH/IA UIITETEH asuIIapbIH, OMIOHION 3JIe IMTEKKE KapaMmayy asiaapabiH
OeNTuIyy caHbl JKaHa asyiapJlbIH THIIIKBI MUTPAIMUSICHIHBIH OCPUITEH KOPCOTKYUY
asUIIapbIH KYMYIICY3yTYHYH JIEHIAJIMH aHBIKTOOTO MYMKYHJIYK O€peT.

OMeeK pblHO2YH ONMUMANIOAUUMBIPYY MOOeN0epU.

OnTuManIamTeIpyy MOJCIACPUHUH KUWMHKU KJIACChl IMIAPTTYy OINTHMAJl-
JAMTHIpyyra OalIaHbIITyy. DMI€K PbIHOTY YUYH IIAPTTYy ONTHUMANIAIITRIPYY Mace-
JeCUH Kapan Kepeiy. MakcarTyy (QyHKUMs KaTapbl jKajlmbl )KyMYLITYYJIYKTY Xj AU
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TaHAaiO0bI3. TOMOHKY KJIAaCCHKANBIK TYPAOTY ONTUMAJAAIITHIPYY MOJEIN CyHYIITa-
Jar:

3.7)
_Zn: X; —> max , j=1,n
a; ;X; ®b; (i=1m)
j=1
(3.8)
X ; 20, j=1,n
(3.9)

byn xepae ® - cumBosy <, > ke = aereHau omiauper. Omu (3.8) mapTeiH Ka-
pan kepeisty. MbIHIIA ajj MAaTpUIaChl TEXHOJIOTUSIBIK KO3()(PUIIMEHTTEpIUH MaTpu-
1Iackl OOJTYyT caHajiaT YKaHa OHIYPYII TEXHUKACHIHBIH JKOJAOPYH YarbliabipaT. Ma-
MBIYa-BEKTOPY bi - SJKOHOMUKAHBIH OapAbIK HETU3TH TaAPMaKTAPBIHIATEl aKBIPKBI TIPO-
TYKITUSCHIHBIH KOJIOMYH OUJIIUPET.

DOMH KaJIbl Ke asyIIapAblH KYyMYIICY3yTy MakcaTrTyy (pyHKITUS OOJTOH BIK-
THIMAJITYy ONTUMAJIAAIITEIPYY MOJEIACPUH TY3YYHY Kapall Kepedy.

OnTuManIamTEIPYyHYH PETPECCUSITBIK MO TOMOHKY (popmara 39:

OYHKIUSHBIH MUHUMYMYH Tarl.

Yijk =aoj +Zaij’Xik — min

(3.10)
TOMOHKY YEKTOOJIOp OEPUITeH yuyp/a:
ik < Xik < Chk
bo%k < ao; +Y aij Xik < bl
(3.11)

byn Mmonenne makcarryy GyHKIUSATa KapaTta perpeccusiibiK TeHIeMeNnep Koaa0-
HYJIaT, YEKTOO WAapTTaphl J1a yIIyHAall TeHAeMellep apKblUTyy TY3YJIeT.

AlMakmuvlK 9MeeK pbIHOKMOPY YUYH HCYMYUMYVIVK MOOEIU.

AWMAaKTBIK SMI€K PIHOKTOPYH/IA TOIYK MIII MEHEH KaMChI3 KbITYY MPO0OJieMachl
YUYH, JKajambl WII MEHEH KaMcCbhl3 O00Jyy IMHAMHMKACHIH H3WIJI6© MaKCaThIHJA,
TOMOHKY/16M IKOHOMMKAJIBIK-MAaTEMAaTUKAIIBIK MOJENAN TY3YYre ’kaHa yedyyre 0o-
JIOT.

P Y (t) - J ()

Y (t) >
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MpbiHa, KaHbl KYMYII OPYHIAPBIH TY3YY *KaHa PHIHOKKO >KaHbl SMIE€K pecyp-
CTapblH KUPTU3YY apKbUIYy 3MI'€K PHIHOTYH TOJITYPYY IPOLECCH KOPCOTYITOH.

DOMreK pecypcTapblHbIH arbuUlbii YbIrbiibl J (t) = 1 / K uHTeHCHBIYYITYTY MEHEH
aHBIKTAJIAT.

AHJIaH KUIWH alMAaKTbhIH SMT'€K PbIHOTYH/Ia MIITErEH aAaMIapAblH CAHbIHBIH At
yOaKBIT apalIbITBIHAA ©3TOPYYCY P - At KaThIIIBI MEHEH aHBIKTAIAT. AHJIA, UIITETCHIEP-

JIUH CaHbIHBIH OAJTAHCBIHBIH TEHJEMECUH TOMOHKY TYPAO Ka3a anadbl3:
Ay=y(@ +A)—y(@)=P-At— j(1)-y(1)-At
JKeHekeli MaTeMaTUKAJIBIK ©3rOpTYYJIOPAOH KUIUNH, At HOJIr® YMTYJITaH YEKKe
©TKOH/I®, allMaKThIH AMI'€K PHIHOT'YHJA MII MEHEH KaMChl3 KbUIYYHYH JKbUIJIBIK ada-
JbIH OassHaaran audQepeHuanabik TEHIEMEHH ajla0bl3.
, i
y'=P —j)-y) (3.12)
Ty3yJreH MoJenau ubirapyy Y4yH DWIEpAUH aublK bIKMAChl KOJIIOHYJIAT, aHbI
WIIKE allbIpyy YYYH ICENTee Topuocy Ty3yhieT xaHa (3.12) muddepeHumnanabk
TEHJEMECH YEKTYY ailblpMa TeHJIEMECH KaTaphbl jKa3blIaT:

Yiaa=VYi+7z-fFy,.t)
f(y,)=P— j()-y()

Byn MaremaTHKalIbIKk MOJICIIMH JKap1aMbl apKbLIyy MaceJICHUH TaHJaJIraH ma-
paMeTpiepuH/Ie KaHa KaObLI aJlbIHTaH 00XOMOJIIOPYHAA OSNTHITYy OUp aiMaKTarsl
OMTI'eK PHIHOT'YHYH JTUHAMHKACHIH aHBIKTOOTO jKaHa KO36MeJIeere, Oearuiyy Oup ai-
MaKTa HIITETeH KyMYIIUyJIapAblH MAKCUMAJIAYy CaHbIH aHBIKTOOT'O, OIIIOHI0M 3JI¢ aii-
MaKTarbl YMT'€K PIHOTYH TYPYKTAIITHIPYY YIYPYH 3CENTOOTO OOJIOT.

OMH AUCCEePTANMSUIBIK UINTE KOJJOHYJITaH HETU3TH PErPECcCHsi MOJISIICPHH Ka-
par Kepedmy.

XKynramkan CBI3BIKTYY KOPpPEISIUs yYypyHIa MaTeMaTHKaIbIK MOJIENb
TOMOHKY TYP/I© OCpUIIET:

(3.13)

y =bo+b;-x
(3.14)
MpiHaa, Y-3HIOTCHIUK 63repMe (MHUCAJBI, )KYMYIICY3AYK K€ KyMYIITYYIyK
JIEHII3JIM); X — 3K30T€HJIUK e3repme, bg kaHa by — perpeccusi TEHIEMECUHUH 3Cell-
TEAYY4dy KO3ppuuueHTTepu.

Kuitnakn perpeccusuiblk Moenb (OpMaHBIH MapadoIaiblK K€ KBaIpaTThIK pe-
I'PECCHUSICHIH KOJIJIOHYT, KBIMBIHTHIKTYY Oenrmiiep MeHeH (pakTopayk OeiaruiaepauH
OailJTaHbBIIIBIH aHAJIU3ACHT.

y =bo+b;x +bh,-x?
(3.15)

DKOHOMETPHUKAIIBIK aHATM3UOM3IMH KUHUHKHU 3TaObIH/a THIIEpOOIaIbIK perpec-
CUsiTa HETU3/ICITEeH THEIIEeTYY MOJIEIIAED TY3YJIOT:

y = bo+ b1/ x
(3.16)
buzniuH MbIHIaH apKbl M3UI1060Y3 Japakalyy perpeccusi TEHACMECUHUH HETH3-
WH/Ie SKOHOMETPUKAJIbIK aHAJIU3I1 KAMTBIUT:
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y = bO . x bl
(3.17)
KoppensuusiibIk-perpeccusiibik aHallu3 MPOIecCC TOMOHIOTY TeHAeMeae OasH-
Jajrad jJorapupMabiK perpeccusi MOJICTUH TY3YY MEHEH yJIaHaT:
y =bo+Db;-lgx
(3.18)
Juccepranusiia UIITENUI YbIKKAH KOJIJIOHMO SKOHOMETPHUKAJBIK aHAJIU3 KaHa
00KOMOJIZIO0 BIKMACHI KOPCOTKYUTYY PETPECCHUSIIBIK MOJIEIIIA TY3YY MEHEH asKTauT:
y =bo-by*
(3.19)
benruneit ketyyuy Hepce, ’KOropy1arsl perpeccHsuIbIk Moeaep O0oHYa anraq
KYMYIICY3AyKTYH )KaHa )KyMYIITYYJIYKTYH KaTapJiapblHa aHAJINA3 KYPry3e0y3, OIIOH-
TYKTaH: y - )KYMYIICY3IYKTYH K€ JKyYMYIITYYJIYKTYH SHIOTEHIUK e3repMecy; X=t -
yOaKbIT (KBLJI, )KapbIM KbLI, KBApTaI ke ail). AHaaH KuituH, Oyn Mmozenaep O0oroHYa
HETM3rd MaKpPOIKOHOMHUKAIIBIK KOPCOTKYUTOPJIOH KO3 KapaHabl OOJroH Ky-
MYIICY3IYKTYH >KaHa )KyMYIITYYJIYKTYH JKYNTYK PErPECCHUICHIH aHAIU3/100Te 0TO0Y3.
AKBIPBIH/IA KOIITYK PErPECCUSIIBIK MOACIIAEPIN TY300Y3.
JKymyuwicy30ykmyn pezpeccusanvlk anaausu.
buz 1992-xbinaan 2020-kpuira 4eHUHKH paCMUH KYyMYIICY3YKTY *KbLIIap 60-
IOHYA JIa, KapbIM KbUIIBIKTAp JKaHa KBapTayiaap OOoHYA Ja, aiiap 6oronua na (3.14)
- (3.19) perpeccusIbIK MOACIIEPIN KOJJIOHYY MEHEH aHaJI3 KYPry3e0y3.
Kymyuicy30ykmy 601401000 MUCATIBL.
1. XKeumgap 6oroHYA )KYMYIICY3TYKTYH CHI3BIKTYY MOJICITH:
Yyt =2054,59 -t + 11452,9

(3.20)
2. YKapbIM KbUTIBIKTAp O0IOHYA KYMYIICY3AYKTYH CBI3BIKTYY MOJIEIH:
yi =8459 -t + 17125,5
(3.21)
3. KBaprangap 0otoHYa )KyMYIICY3AYKTYH CHI3BIKTYY MOJICIIN:
Yyt =550,9 -t + 113523
(3.22)

Byn xepJie Y4 ChI3bIKTYY MOJENIEp KOPCOTYIIIOH, allap/ia KyMYLICY3AyK YOaKbI-
TTaH ko3 KapaHs! (1992-2020-xbu1map YIYH), aHIaH THIIKAPhl YOAKBIT *KbLIIapIaH
(29 yekur), xapbIM KbUIIBIKTApAaH (58 yekuT) sxaHa kBapTangapaaH (116 uekur) ko3
kapauapl. 2021-xpuira 60ipkonay Ty3yy YuyH (3.20) TeHnemecune t yOaKThICHIHBIH
opayHa t = 30 ME3rMIMHUH KE3€KTEeTW CaHbIH KOIOHY3, aHna 2021-xbligarsl xy-
MYIICY3AYKTYH TOMOHKY MaaHUCHH alla0bI3:

Yyt =2054,59 - 15 + 11452,9 = 58 710 (xymy1icy3)
2022-xpinra 60K0NITYy TY3YY YUYH t = 31 neiiOu3, aHaa TOMOHKY MaaHUHH aJ1a0bl3:
Yyt =2054,59 - 16 + 11452,9 = 59 000 (xymy1icys)
Kemnpku xkpuigapra 60mK0II00 KYPry3yy YUYH yOaKkbITKa THEIIENYY OYTYH CaHIIbI
sriirapsii, (3.20) acentoe Kepek.
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(3.21) xapbIM KbULABIKTAp O0t0HYa MoaeuH e 202 1-KpUTIBIH 1-)KapbiM JKbLIT-
JBITbIHA OOJIKOJII00 KYPry3YY YUYH t = 59 nen wlidrapbill, TOMOHAOTY MaaHUHU ajia-
ObI3:

yi =845,9-29 + 17125,5 = 55196 (xkymy1icy3)
2021-XpIIABIH 2-KapbIM KbULIBITBIHA 00JKOJII00 KYPry3yy YuyH t = 60 nem briira-
PBII, TOMOHIOTY MaaHUHU aNla0bI3:

Yyt =845,9-30 + 17125,5 = 56 050 (xymymicy3)

Kemopku kaiichl ®apbIM KbUIIBIKKA 00J00CYH OOKOII00 KYPry3yy YUYH
yOaKbITKa THENIeNYy OYTYH caHabl brirapsbir, (3.21) HU 3cenToe Kepek.

(3.22) xBapranmap 6oronda moaenua e 202 1-KbUIbIH 1-KBapTaabIHA 0OJKOII00HY
XKYPry3yy Y4yH t = 117 nen blirapbin, TOMOHAOTY MaaHUHU aJ1a0bI3:

Yyt =550,9-57 + 11352,3 = 60400 (;xymymicy3)
2022-xpuiapiH 1-KBapTambiHA OOJKOIIOOHY KYPry3YY YUYH t = 120 men siiirapsim,
TOMOHJIOTY MaaHUHU aJa0bI3:

Yyt =5509- 61 + 11352,3 = 60950 (xymymicys3)

JKoropynaarsiaii aie, KeJIIIpKU Kaichbl Yeipek 0000CYH O0IKOIII00 KYPTY3YY
YUYYH yOaKBbIT ©3repMOCYHYH THEILIEITYY MAaaHHCHH KOHOTI, (3.22) Ty 3CeNnToe Kepek.

1. CBI3BIKTYY MOJIETTh TOMOHKY TYPT® 33:

Yyt =8459 -t + 17125,5
2. Kymymicy3aykTyH napadoraiblk MOICIH:
y=3800,8 +3510,9 -t - 91,9 t?
3. Kymymicy3nyKTyH Tunep0oiaabik MOICIH:
yi= 357717 - 454919/t
4. lapakallyy perpeccusiyibik MOJICIIb:
Yyt =30478 - t 0%
5. Jlorapudmansik Mo TOMOHAOTYAOM JKa3bLIaT:
yt =3426,1 + 24659,06 - Igt
6. KepcoTKkyuTyy perpeccusibik MOJCIIN TY3YY:
yt =9429,5 - 1,066 *

XKoropynarsl MoaennepanuH xKapJaMbl MEHEH OOJIKOIIO00HY TY3YY YUYH t HBIH
MaaHHCUHHE KapbIM KbUIJBIH KEPEKTYY CaHbIH (t > 58) KOOy KaHa THUEUIENTYY MO-
JIEJIN CENTOO KETUILITYY IKEHJIUTH TYIIYHYKTYY.

3.2-Tabnuna
KeIpreizcran 00r0HYa SKAIITHI asIIapAbIH KYMYIICY3AyTYHYH 00JDKOJIIO0CY
(6 Mosien 60rOHYA PErPecCUsIIBIK aHATU3IUH HAThIM>KaJIaphl)

MojaenaepauH TUNITEPH 2021- 2022- 2023- 2024-
JKBLIITA JKBLIITA JKBLJITA JKBLJITa
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y — asuIIapAbIH JKY-
MYUICY3XYyTy
t — y0akbIT

y = 8060,5 - t+ 1575,6
y =5168 +12280-t -301,4t2
y = 97953,6 - 105526 / t
y=15112 - t °&

y = 1481,8 + 93784 - Igt

y=22410 - 1,16

00JI5K0JI-
100

128 563
118 015

90 416
128 447

108 970
169 860

00JI3K0JI-
100

136 623
116 387

90918
135 838

111 780
196 301

00JI2K0JI-
100

144 684
124 493
91 358
143 136

114 409
226 859

00JI:K0JI-
100

152 744
126 827

91 746
150 349

116 878
262 173

3.3-Tadnumna

KoIpreizcran 60roHYa pacMuii )KyMYIICY3TyKTYH O0IKOII00CY
(6 Mozent 60rOHYA PErpecCUsIbIK aHATU3IUH HAThIVKaIaphl)

MopeagepaAuH THIITEPH
y — asIIapaAbIH KY-
MYLICY31YTry
t — y0aksbIT

y = 1744 -t + 27882

y = 5839+6153 t - 152 12

y = 65142 - 85348/t
y=4389 - t 0%

y=2509 + 48112 - Igt

y= 14915 1,1 !

2021-

AKbLIABIH

I xapbI-
MBbIHA
Kapara

00JI:K0J1-

100
78 460

56 416
62 199
102 303

72 868
120 368

2021-
KbLJIAbIH
I1 :xa-
pbHIMBbIHA
Kapara
00J1K0J1-
7100

80 204
53 600

62 297
105 598

73576
129 354

2022-
JKbLJIJIbIH
I xapbI-
MBIHA
Kapara
00J1:K0J1-
7100

81 948
50479

62 388
108 886

74 261
139 012

2022-
KbLIIbIH
I I skapblI-
MBbIHA Ka-
parta 00-
JIZK0J1/100

83 692
47054

62 474
112 167

74 925
149 391

3.4-tabnumna

KbIprei3ctan 60r0HYa KaIbl )KyMYUICY3IYKTYH O0JIKOII00CY
(6 Mozen 60rOHYA PErpeCcCUsIIBIK aHATTU3IUH HAThIVKAIaAPhI)

MopaeaepauH THIITEPU
y — asIIapaAbIH KYy-
MYUICY3AYTY
t — y0akbIT

y = 15885,8 -t +16932,5

y = 1660 + 21992 t - 436 12

2021-

JAKRbLITA

00JI:K0JI-

A00

239 334

224 067

2022-
AKbBLITA
00J15K0JI-
100

255 219

233 410
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2023-
AKbLJITA
00.1:K0.1-
100

271105

241 881

2024-
AKbBUITA
00J15K0JI-
100

286 991

249 479



y= 1775339 - 2019457t | 453100 | 164071 | 164912 | 165655

_ .+ 09
y=207778 - t 244957 | 261278 | 277521 | 293711

y=-92411 182337519t | 199741 | 205204 | 210315 | 215116

— . t
y=32679- 1,18 338542 | 400071 | 472782 | 558708

Kanmel KyMyHICYy3AyKTyH OOJIKOJIOOCYH aHAIU3/100 PacCMUN KaTTallraH Ky-
MYIICY3yKTYH TYPYKTYy OCYUIYHYH TEHACHIUSACHIH KOPCOTKOH. YIIYHJail 3
TBISIHAKTapAbl pACMUM TYPAO KaTTaJTaH jKaHa JKaJIIbl asIgapablH KYyMYIICY3AyTy 00-
IOHYA CaHJIBIK YKCIIEPUMEHTTEH J1a Ublrapyyra 0oJIoT.

KymywmyynykmyH pespeccusiivlk aHaiu3u.
1. AangapabpiH )KyMYUITYYJIYTYHYH ChI3BIKTYY MOJICIIH:

y = -03-t+796,9

byn monens 1992-2020-xb1naap 60tonya Ty3ynires. 2021 - 2022-xeuinapra 6o-
JDKOJIJIOOHY TY3YY YUYH perpeccHsuiblK TeHaeMeneru t yoakTeicbiHa OyTYH MaaHUCHH
oepyy (t > 29) xerumryy. 202 1-5KbUTBI )KYMYII OPY MEHEH KaMChI3 OOJITOH asuiiap-
JIGTH CaHBI.

y =-0,3-23 +796,9 = 792,1 (MWH UIITEICH asi)
2022-xpu1Ta asaapAbiH KYMYIITYYIYTYH 00KOI00:
y =-0,3-24 +796,9 = 791,8 (MuH HIITErcH asi)
2. XKaJrs! )KyMyIITYYJIYKTYH CBI3BIKTYY MO/ICITH:
y = 21,7-t +1573,6

byn monmens marer 1992-2020-xbummap OoroHua Ty3ynareH. Ap KaHmal Kele-
YEKTETd ME3THire OOJIKOJIJOOHY TY3YY YUYH t ra (t > 29) OyTyH MaaHUCHH bIArapyy
YKaHA PErpeCCUs TEHAEMECHH ICENTOO KETUIITYY. 202 1 -KbUIbI JKaIbl KYMYIITYYIyK
TOMOHIOTY01 OOJIOT:

y = 21,7-23 +1573,6 = 1920,8 (MuH uIrereH asn)
2022-xpuira >xyMyIITYYJIYKTYH KaJbl O0KOJII00CY TOMOHKY 101 00JIOT:
y = 21,724 +1573,6 = 1942,5 (MHH HIITEreH as)

3.7 xana 3.8 TabmuuanapblHAa asjaAapblH jKaHa Kbl KYyMYIITYYJTyKTYH
OapIbIK PErpecCUsUIbIK MOJEIIEPH, OIIOHAON 53¢  KBUIABIK  OOJIKOJII00I0P
KOpPCOTYJIIOH.
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AsnIapAbIH UII MEHEH KaMChI3 OOJNYIIyH aHAIM3/660 KOpPCOTKOHIOU, asuiaap
UIITETeHIEPANH KaJIbl CAHBIHBIH >KaphIMbIHAH a3bIH TY36T, aJl SMU asyIIap/IbIH K-
MYIICY31IyTY, MypJa OeNTrHIeHIeHAeH, TeCKepUCHHYE, KYMYIICY3IapAblH OacChIMIyy
OenyryH Ty3eT. Omon sie ydypia, asagap/IbH KyMYIITYYIyTy a3ailbli, ajl MU Ky-
MYIICY3]IyTY, TECKEPUCUHYE, OCYY TEHICHIUACHIHA 3.

3.5-Tabauma
KoIpreizctan 00toHYa HKaIIbI )KYMYIITYYJIYKTYH OOJIKOJII00CY
(6 Mozien O0rOHYA PErpecCHsIIbIK aHATU3IUH HaThIM>KaIaphl)
MojaenaepauH TUNITEPH 2015- 2016- 2017- 2018-
y — asJIIapAbIH XKYy- KbLITA KBLITA JKBLITA KBLITA
MYULICY3AYTY 00sK0J1- | 00J1KOJI- | 00J/KOI- | DOJIIKOJI-
t — y0aksbIT 100 100 100 100
(Muy (Muy (MuH (MuH
azam) azam) azam) azam)
y =21,7-t +1573,6 1877,4 1899,0 1920,8 1942,5
y=1600 + 11,3t +0,7 t 1903,3 1936,1 1970,4 2006,1
y= 1786 - 2474/t 1768,3 1769,5 1770,5 17715
y=15553 - t 008 1818,2 1825,6 1832,6 1839,2

y= 15494 +2337 gt |1817,3 |18243 | 18308 | 1837,0
y=1578,5 - 1,01 ! 1881,7 19055 | 19296 | 19539

Kanran yu monen (rumnepOomnanblk, JapakaiblK jkaHa Jorapudmansik) 2021-
JKbUITa Kaparaija TOMOH OOJDKOJAYY MaaHWJIepIu OeperT.

3.6-Tabnuna
AsnIapAbIH JKaHa KaJbl )KYMYIITYYJIYKTYH OODKOJII00YY MaaHWIepH (MHH
azgam)

00JI2K0J1 110~ 2021-xpLara 2021-xbLIra 2022-xkprara | 2022-xkpLara
o4y MaaHHu-  00JIK0JII00: 00J15K0J1/100: 00J17K0J1100 00J15K0J1/100:
Jepu minimum maximum minimum maximum
AsnaapasiH

KYMYIITYY- 776,2 906,0 769,4 937,8

YTy

HKammer xymy- | 4499 5 1970,4 1771,5 2006,1
HITYYJTyK

Orepae 2021-XpUTbl KYTYJIYI KaTKaH asiigap MEHEH >KaJIIbl U1l MEHEH KaMChI3
OONTOHIOPYH MUHUMAYY KOPCOTKYYTOPYH CAJBIIITHIPCAK, aHAA asuiap >KajIibl
umrerenaepand  38%  ranma  Ty3eT. 2022-kpuira  Kapata =~ MUHUMAJAYY
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KOpCOTKYUTOpaYH yayury 37,8% nbl Ty3eT, Oamikada aiTKaH/a, UIITEreH asuigapIblH
YJIYIIy TOMOHIOUT.

Asnoapovin mapmaxmapoazol HCYyMyUmyyayeyHyH pecpecCusiiblK AHAIU3U.

AsnmapApiH TApPMaKTHIK )KYMYIITYYIYTYH aHATU3706 KaHa 00JDKOJII00 YOH Ma-
aaure 933. byn yuyn Keiprei3 PecnyOnuKachIHBIH SKOHOMHUKACHIHBIH 10 Hermsru
TapMarbl aybiHb, 1992-xpinmaan 2019-xpiara yeMMHKA Me3ruiae Oyl TapMakTapja
asUIIapIbIH U1 MEHEH KaMChI3 00JTyITy O0IOHYA MaallbIMaTTap OW3IMH MaallbIMATTHIK
cucTemMara KUpru3uiredn. MyHyH HErU3UH/IE asTap IbIH U1 MEHEH KaMChI3 00TyIITyHa
perpecCHsUIbIK aHaIM3 KYPry3yayI, ap oup tapmak yuyH (3.14) - (3.19) typyamery
QJITBI TUIITETH MOZCIIEP TY3YATeH (6apasirel 60 Momen).

Kenmyx peepeccusmvin mooenoepu.

Herusru Makpo3KOHOMMKAJIBIK KOPCOTKYUTOPAOH K63 KapaH/Abl OOJIOH Ky-
MYLICY3AyKTYH aHa )KyMYIITYYJIyKTYH KOUTOMJIOpYH Kapan KepeJry.

Canaplk 3CcenToONOpIYyH ICENTOO TEXHUKACBIH KAHA apalbIK HATBIMKAJIAPBIH
KOMOCKO/© KaJITBIPbI (TUpKeMene OapAbIK 3apbll CTaTHCTHKAJIBIK MaajlbIMaTTap,
UIIEHUMAYYIYK Jlapaxachl k.0. KOpCOTYIreH), 1apoo KbUIAbIK MaaHWIep OOOHYA
albIHTAH JKYMYLICY3IyK Y4YYH TY3YJIOH KOITYK pErpecCUsHbIH TEHIEMECUH
KOpCOTOIIY:

V = - 8667,02-1,8-X; -22,8-X; -13,04-X3 +63,8-X4 +1,4-Xs5 +3,0-Xe
(3.23)

XKappiM KbpUTIBIK MaaHWIep OOIOHYA aJbIHIaH AsUIIAPAbIH )KYMYIICY31yTYHYH
KOIITYK PErPECCUSIIBIK TEHAEMECH TOMOHIOTYAOM:

V = -16456,7-1,04-X; -32,5-X +86,7-X3 +44,1-X4 +0,8-Xs -0,8-X¢
(3.24)

’KaHa YCHPEKTUK MaaHWJep OOIOHYA ajJbIHTaH KYyMYIICY3AyKTYH OUp Hede pe-
TPECCUSIIBIK MOJIESTA TOMOHKYYO Ka3bLUITaH:

YV =-8352,5+1,2-X; -23,0-X, +164,9-X3 +55,4-X,4 +0,8-X5 -0,8- X5
(3.25)

Mpeinga, 6apAbIK MOJENACP/I€ TOMOHKY OCITUIoeiop KaObLT ajibIHTaH: Y - XKY-
myucy3ayk, X1 — U1 I1abiH maanunepu, X, — SMrek akbl, Xz — 3KCIOPT, X4 — UMIOPT,
X5 — OHOp kall MPOAYKIHICHIHBIH KoieMy, X — ailbul yapba MpOayKIIHUSICHIHBIH
KOJIOMY.

JKymyuicy30ykmyn srcana #cymywmyyayKmyH YOaKkvlm Kamapiapvlt 2Cenmoe.

JInHAMUKAIIBIK KaTapiaap bl aHATN3/100 *KaHa 00JDKOII00 YIYH HETH3TH MOJICII-
JIep KaTapbl TOMOHKY MOJMHOMIYK TEHIAEMEIIEP Kapasar:

Y =a+at (3.26)
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Yi=at+tat+tat? (3.27)

Y= atat+at2+ast (3.28)
Y= ap+art+apt?+atd+a,tt (3.29)
Y= apt+tat+at?+att+at+astd (3.30)

Meraza Y ¢ - JKyMyIICy3AyKTYH KaHa JKyMyIITYy/TyKTyH KaTapiaapsl, t — yGaksIT
ME3TUJIH, 8 i - TOJMHOM KO3 UIIMEHTH, ajap aHAJM3IUH KYPYIIYHIO 3CETTEIUHET.

Temenky 2 - 3 cyperrepae Excel anexTponayk TabiuIachiHaa KOJIIOHYY YIYH
Visual Basic v.6.0 mporpaMmmachIHIarbl MAKpOCTOPAYH CKPUHIIIOTTOPY KOPCOTYJITOH.,
MyranuM MEHEH MalllMHAJBIK OKYTYYHY KOJIJJOHYy OOHYa KOIOJTaH Macelie-

- g )
s B ePununaBnmnnes b T S A" e 0 dnmalEmeeso @ b

2 — cypom. Maxpounouxamopaopoym keaopam- 3 — cypom. Heauseu MakposKOHOMUKALbIK
molK, KYOOYK dicana Yoaxelmmolk Kamap anauusu yuyn kopcomxyumopoyH OUHAMUKATLIK KAMAPAapbin maidoo Jcana 60-
MaKpocmopoOyH musMeCUHUH CKPUHULONTY NHCONIO00 YUYH MAKPOCMOPOYH MUSMECUHUH CKPUHWLOMY

JIEpAM YbITapyy YUYYH TOMOHKY HETU3TH IPOTPAMMAJIBIK KapaKaTTap KOJIIoHyat: Py-
thon mporpammanoo tuim, Python tunuanern Be6-tupkemenep yayn Django ¢perim-
BOpKy, Python yuyn maremartukanbik Oubimmorekanap: Math GuGmuorekacer, Stats-
model oubarorekackr, Pythonmory mammunaneik okytyyHyH Scikit-learn 6utGimore-
kacel, Python yayn Matplotlib.

Maanvimammap 6azacvln anoviH ana U3uUIL00e6.

NIITaeiH maaHWIepuH, OHOP >Kal >kaHa albul 4yap0a MPOMYKIHSICHIHBIH
KOJIOMJIOPYH, IMI'€K aKbIHBI, IKCTIOPTTY KaHAa UMIOPTTY KaMThIraH MaajbiMar Oa3a-
CBIH Kaparl Kepeiy.

out[3]: Gody VVP V_Industrial_Prod V_Village_Prod Salary Export_Prod Import_Prod Employment
0 1992 741.3 5776 3rz27 13.6 317.0 4207 1835.9
1 1993 53547 34239 3026.8 838 3483 4975 1680.6
2 1994 12019.2 74105 70127 2334 3727 4972 1645.4
3 1995 161451 71264 97382 3682 4480 726.0 1641.7
4 1896 23399.3 99979 155266 4909 562.7 10319 1651.5

4-cypom. Bepunuwmep 6a3acbibli CKPUHULOM).
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5 — cypem. Bepunuwimep 6a3acviibi 6320401 YKMOPYHYH OPMOCYHOA2bl DAUNIAHBILUMbBL OOy UMYPYY

=100
Gody - 1 JEESEELE 098

-098

wrpilER 1 099 098 1
- 096
Vindustrial_Prod JiEid 099 1 (0897 099 o
V_Village_Prod - 1 092
Salary 098 090
Export_Prod 088
Import_Prod 086
Employment + 096 a5 084

S

8

V Industrial_Prod

ge_Prod -

V_Villa

Salary

Export_Prod
Import Prod

Employment -

6 — cypem. Heeuszeu KOppeAyUsAlblK Mampuyanblh 6U3YAIUIAYUSCHL

Mopenau Ty3yy Y49YH, MaasibiMaTTap Nympy MaccuBepuHe KoTopyiat. bepu-
JumTep 6a3achbIHBIH OUp OOIYTYH KOPCOTOMY':

out[37]: array([[e. , ©. ,®@. ,@. ,e. ,e ,e. ,
[0.036, 0.087, ©.609, 0.011, 8.004, 0.016, 0.014],
[@.e71, 0.018, ©.021, 0.027, ©.912, 0.029, 0.014
[0.107, ©.025, ©.821, ©.838, 8.919, 0.068, O.
[@.143, 9.837, 0.03 , 0.061, 0.025, 0.128, O.
[6.179, ©.048, ©.855, ©.875, 8.935, 0.163, O.
[6.214, ©.854, 0.065, 0.083, 0.044, 0.146, 0.
[0.25 , ©.078, ©.104, ©.123, ©.855, 0.071, O.
[0.286, ©.164, ©.139, 0.165, 8.964, 0.097, O.
[@.321, ©.118, ©.151, ©.192, ©.076, 0.883, O.
[0.357, ©.121, ©.145, ©.192, 8.988, 0.088, O.
[6.393, ©.134, 0.167, 0.217, 6.101, 0.137, 0.
[0.429, ©.151, ©.164, ©.235, 8.118, ©8.157, 0.
[6.464, ©.162, ©.159, 0.255, 8.137, 0.184, 0.

[6.5 , ©.183, ©.169, ©.291, ©.172, 0.298, 0.
[0.526, ©.228, ©.186, 0.363, 8.209, 0.522, O.
[@.571, ©.303, ©.278, 0.452, ©.283, 0.799, ©.
[0.607, ©.324, ©.309, ©.449, 8.325, 0.704, 0.
[6.643, ©.342, 0.395, 0.464, 0.385, 0.749, 0.
[6.679, ©.461, ©.514, ©.603, ©.491, 1. , 0.
[6.714, ©.501, ©.429, 0.676, 8.566, 0.837, O.
[6.75 , ©.573, ©.531, ©.695, ©.598, 0.878, 1.
[0.786, ©.647, ©.535, ©.791, 8.648, 0.812, 0.
[0.821, ©.695, ©.548, 0.797, 8.712, ©.706, ©.
[0.857, ©.769, ©.656, ©.797, 8.784, 0.653, 0.
[6.893, ©.857, ©.742, 0.83 , 08.827, 0.752, 0.
[0.929, ©.92 , ©.784, ©.824, 8.867, 0.789, 0.
[6.964, 1. , ©.889, ©.893, 8.91 , 0.867, O.
[1. , @.966, 1. , 1. , 1. , 0.856, 0. )

7 — cypem. bBepunuwmep 6asacvinvin ppacmenmu
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OMHU  perpeccusUiblK aHAJU3IUH TEXHOJOTHACHl OOHuYa OOJDKOJIIOOHYH
KBIMBIHTHITBIH KenTupenu. Jlucnepcust ToMeH a3 xe 0apabap SKeHU KOpYHYI Typart:
r2_score is -0.4474112460313493

mean_sqrd _error is== 897.831206206643
root _mean squared error of 1s== 29.96383163426605

bup emuemnyy perpeccusiabia hopmyracel: Y = 0 + B1X +e. Mbinga, Y — ke3
KapaH bl e3repMe/ MakcaTTyy e3repme; 0 - perpeccusiiblK ChI3bIKThI KecHIl oTYY; 1
- CHI3BIK KOOOMYTI 5K€ a3aibIll KATKAHBIH alTHIT TYpraH perpecCUsiHbIH UHPH ChI3bIThI-
HBIH 3HKEHUIIM, X — K63 KapaHJIbIChI3 ©3r6epMe; jKaHa € — KaTa.

Tenneme: Employment = B0 + B1X + kara. XKanmbl )KyMyImTyyinyK Y49YH Oup
OJIYOM/TYY PETPECCUSHBIH HIIKE alIbIPYy MPOLECCUH KEITHPEIH.

Beon [21]: #Onpe Hmof pezpeccuu
pr slr.intercept_)
print(’coefficient: ", slr.coef )

Employment: 1791.9213654651093
Coefficient: [0.04366185]

Beoa [43]: print('Ypaswenwe perpeccun: 3aHATOCTE = 1791 + ©.843 * salary')
YPaBHEHWE Perpeccun: 3aHATOCTH 1791 + ©.843 * salary

Beon [23]: #tine of best fit
plt.scatter(x_train, y_train)

plt.plot(x_train, 1791.9 + 6.043%« train, 'r')
plt. show()
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8 — cypom. JKymywmyyaykmyn 6up o14oMOyy Cbi36IKmyy pecpeccusColHbll JCbIbIHMbICbL

Jucceprauusuiblk MINTUH ankarbigga Keiprei3 PecnyOiamMKacbIHbIH SMIeK phIHO-
TYHJIarbl ’KaHa COLMAJABIK YOMPOCYHIOTY KeUTrennepay M3WIaeere apHajiraH BeO-
CalT TYPYH/I6 aTallblH MHTEPHET-TIOPTAJ UIITEJIUI YbIKKaH jkaHa Ty3YyJIreH. Anberre,
Oyn mopTan «OMreK pbIHOTY» MaajabIMaTTap CUCTEMAChIH KaMTBIMT.

Temenne BeO-callT *aHa aHBIH HETU3TM KOMIIOHCHTTEPUHUH CKPUHIIOTTOPY
KOPCOTYJITOH.

. =
a € 0 v afmn ypryaes e b

9 — cypom. Cailmmuin neacuzeu 6apacol.
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2 €0 aBEmn ) ryres e 6w

10 — cypom. boaxconooo ouazpammanapei

Kopyrynny

N3unneeHyH KypyLIyHA® TOMOHIOTY HETU3TH JKbIMBIHTHIKTAP aJIbIHIAH!

1. 3amanOan MaanbIMaTTBIK CHCTEMaJIap bl )KaHa TEXHOJIOTHSUIapAbl KOIIOHYY
MEHEH MAaTEeMAaTUKAJIBIK MOJEII00 bIKMaJlapblHa HETU3LAEIICH OMIE€K PBIHOI'YH
U3UJI166, aHAIN3/100 KaHa 00JDKOJI00 YUYH CUCTEMAITyy MaMUJIE MIITEIUI YbIKKAH.

2. Byn e a3bIpKbl 53KOHOMUKAJIBIK TEOPUsIapbIH HETU3TH K000JI0pyHa aHa-
JIU3 KYPTY3YJIreH. DOMIEK PBIHOTYHYH HETH3TM MOJAENIEPU, aHBIH a3bIPKbl YKOHOMH-
KQJIBIK MJIMMJIETH POJTy KaHa MAaHUCHU KOPCOTYITOH. DKOHOMHKAJIBIK CUCTEMAJIAPAbIH
HETU3TH TYPJIOPY, OIIOHAOM 3J1¢ KBIPIbI3CTaHIbIH OTKOOJI TUIITETH SKOHOMHUKACHIHBIH
©3re4eJIYKTOpPY KapajraH.

3. MaremaTHKaIbIK SKOHOMUKAHBIH BIKMAJApPbIH KOJJIOHYY MEHEH DMIEK PhI-
HOTY YYYH MaTe€MAaTHKaJblK MoAenjep uiuTenaun 4yblkkad. Keipreiz PecmyOnmka-
CBIHJArbl DMI'€K PBIHOIYHYH HETM3IM KOPCOTKYYTOPY YUYYH CBI3BIKTYY OIITUMAJ-
JAILITBIPYY MOAECIACPHU UILITEIINI YbIKKAH.

4. YIyTTyK *aHa SKOHOMUKAJIBIK JEHII3JAE KYMYIICY3OyKTYH JKaHa KyMy-
HITYYJIYKTYH KOPPEIALUIIBIK-PErPECCUIIBIK aHAIU3UH XYPry3YY Y4YH DKOHOMETPU-
KQJIBIK MOJEIIZEP JKaHA bIKMajap CYHyLITalIraH. Y IIyHIAAW 3J1€ MOJEIIAEP dMIEK phl-
HOT'YHYH asiJl CETMEHTH YUYYH CYHYIITaJraH.

5. XKanmbl xaHa pacMuUi KaTTalraH >KyMYWITYYJIyK jKaHa XyMYLICY3IyKTYH
XKanmnbl QYHKUMIIAPHl aHATUTHKAIBIK TYP/J© ajJblHraH. Y IIYHAAN 3J1€ aHATUTHUKAJIBIK
byHKUMSIIap asyiiapAblH )KYMYIITYYIYTY jKaHa )KyMYLICY3/IyTy YUYH TY3YJITOH.

6. XKbigap, jxkapbIM KBUIIBIKTApP kKaHa KBapTaigap OOrOHYA MKaNIbl jKaHa asii-
JApIbIH KyMYIITYYJYTYHYH JKaHa >KyMYLICY3IYI'YHYH PETrpeCCHUSIBIK MOJEIIECPU
TY3YJITOH.

7. Herusru skonomukaneik (axropsopro: MJIIIra, sMrex akpira, 3KCOpPTKO
YKaHa UMIIOPTKO, OHOp >Kail jkaHa albll yapOa MpoayKIHUsAChIHA KO3 KapaHabl OOJITOH
KYMYLICY3AYK KaHa )XKYMYLITYYJIYK Y4YH KOIITYK perpeccust MOAEIAepy CyHYyIITal-
raH.

8. Xanmsl sxaHa asnAapAbIH KYMYIITYYIYTYHYH, JKaJIIIbl dKaHa asiqap/IbIH Ky-
MYIICY3AYT'YHYH YOaKbIT KaTapjapblHa aHaIu3 )KYPry3yJIyl, MOJAEIAEp, alrOpUTMIED
JKaHa 3CEITOeo bIKMAJIAPhI CYHYIITAIraH, KyMYIITYYJIYKTYH JKaHa )XyMYLICY3AyKTYH
KbICKa MOOHOTTYY ’aHa OPTO MOOHOTTYY OOJIKOII00JI0PYPY TY3YJITOH.
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9. OMrek peIHOTYH aHANIM3/166 KaHa OOJHKOJA00 YUYH MaajbIMaT CHCTEMAcChl
UIITENINI YbIKKaH, a1 MaajbIMaT 0a3achlHaH, YdKOHOMUKAIBIK-MaTEMaTUKAIIBIK MOIEI-
JIEpJICH KaHa KOJJJOHMO MPOrpaMMalIbIK MaKeTTepJeH TypaT. AJl MOJEIIUK ICENToo
HKCIIEPUMEHTTEPUH YIOMITYpyyra OarbITTajraH, aHblH HETU3UH]IE OallKapyy 4eunM-
JIEpUH KaObLI alTyyra ’*aHa Ul MEHEH KaMChI3 KbLTYY JKaaTbIHAArbl Macesenep 0oroH4ya
WIMMUN-TIPAKTUKAIBIK CYHYIITap bl UIITEI YbITyyTra 00JIOT.

Hartpribkana KbeIprbI3cTaH/IbIH 3MIeK PBIHOTY KaHa IKOHOMHKACHI OOIOHYA
KEHUPH CTATUCTUKAJIBIK MaajJbIMaTTapAbl KAMTBITaH, WIMMHUI jKaHa MPAKTUKAIIBIK 30D
MaaHHUTe 33 0OJITOH MAaIBIMATTBIK PECYPC TY3YIIY.

10. bupunun xomy *acaiMa UHTEIUIEKT CUCTEMaTapbIHBIH HETU3TH 3JIEMEHTTE-
pUHHUH OUpHU OOJTOH MAaIIMHAIBIK OKYTYYHYH 3aMaHnOan bikManapsl Keipreiz Pecmy6-
JIMKACBIHBIH AMI'€K PBIHOTYH aHAIM3/06 KaHa O0JDKOJIA00 YUYH Koonyayyaa. Ky-
MYIITYYJIYK jKaHa )KyMYIICY31YK YU4YH MyTaJIiM MEHEH MallMHAJIbIK OKYTYYHYH BIK-
MaJIapbIHbIH KapAaMbl MEHEH OOJDKOJII00 MOJEIAEpU Ty3yJreH. Herusru makposko-
HOMMKAJIBIK KOPCOTKYUTOPIe KO3 KapaHbl OOJITOH YaIbl )KyMYILITYYJIyK jKaHa XKy-
MYILICY3AYK YUYH KONTYK PErpECCUSHBIH OOHKOIYY MOJIETAECPH UILTEIUI YbIKKAH.

JAUCCEPTAIIUSAHBIH TEMACHI BOIOHYA KAPBIAJIAHI'AH UILITEP-
JAUH TU3MECH:

1. AcanbexoBa, H.O. UanoBarmonusiii MmeHeKMEHT [ Teker]. / Bectauk KI'Y um. N.
ApabaeBa, bumkek. - 2012. - Nel. —C.15-17

2. Acanb6exoBa, H.O. IIpunstue perenns 6€3 NCMOIb30BaHUs YHCICHHBIX 3HAYCHUN
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PE3IOME

Acan6ekoBa Hyp3atr Opo3o0ekoBHaHbIH «KbIprbi3 PecryOnnKacblHbIH SMI€K PHIHOTY
YYYH MaTeMaTHKAIBIK YKOHOMUKAHBIH MAQJIBIMATTBIK CHCTEMAIaphl )KaHa BIKMAJIAPhD» JIETeH
temasa 05.13.16 - unumuii n3mnaeenepae (MIMMACPINH TapMaKTapbl 00IOHYA) ICENTOO TeX-
HUKaJapblH, MaTEMaTUKAJIBIK MOJCIOOHY KaHa MaTEMaTHUKAJbIK BIKMaJapAbl KOJIAOHYY
aIUCTUTH OOFOHYA (PU3UKA-MATEeMAaTHKA WIMMICPUHUH KaHIUIAThl FUITMMHAN TapakachblH alyy
Y4YH JAHCCEPTAIUSCHI.

AUKBIY €O3/10P: SMI'EK PBIHOTY, )KYMYIICY3/YyK, UIIl MEHEH KAMChI3 KbLTYY, TeHIEPAUK
casicaT, MaaJbIMAaTTHIK TEXHOJIOTHSUIAP, MaallbIMAT CUCTEMAChI, YJKOHOMHKAJIBIK KaHa MaTe-
MaTHKAJIBIK MOJIENJIO0 bIKMajapbl, MATUHAHBI YHPOTYY MOJEIACPIN jKaHA aITOPUTMIEPH,
00/IK0J1100, OATaHCTBIK MOAEIb.

N3unneenyn odbexkTucu 60myn Keipreiz PecryOnukachlHBIH SMI€K PIHOI'YHYH He-
TH3TH MaKPOIKOHOMHUKAJIBIK KOPCOTKYUTOPYH TANI00 jKaHa O0JDKOII00 caHaar.

N3unneenyH npeaMeTu 00y TPAH3UTTUK SKOHOMUKAHBIH HETHU3TH CEKTOPIOPYHYH
OUpHU — SMIeK PHIHOTY >KaHa aHBIH asiy CETMEHTHUHUH KaJIbITITAHBIIIBIHBIH KaHA UIITCITUHUH
MBIl3aM YeHEMIYYIIYKTOPY KaHa ©3reYeTyYKTepy caHaiar.

JuccepTanusiyibIK MIITHH HErW3ru MakcaTbl — KBIPTbI3CTaHABIH AMICK PBIHOTYH
TaJ100 KaHa OO0JKOII00 YIYH MaaIbIMATTRIK TEXHOJIOTHSIIAPBI KaHA MAIIMHAJIBIK OKYTYY
BIKMAJIAPBIH KOJJIOHYY MEHEH MaTeMaTHKaJIbIK MOJEINI06, SKOHOMETPUKAIBIK OOJKOIII00
BIKMaJIapbIHA HETH3/ICITEH CUCTEMaTyy MaMuJIe.

N3u1160HYH METOI0JIOTHSJIBIK HErM3MH MaTEMAaTHUKAIIBIK YKOHOMHKA TEOPHSCHI-
HBIH HETH3TH K000JI0pY, MaTEMaTUKAJIBIK MOJIEJ106 bIKMajapbl, S)KOHOMETPUKAIIBIK aHAIN3-
JIUH J)KaHa MaTEMAaTUKAJBIK CTATUCTUKAHBIH bIKMaJIaphl TY3OT.

AJIBIHTaH HATBIHKAJAPABIH KAHBLUIBITBI: MATCMATHKAIBIK YKOHOMHUKAHBIH bIKMa-
JApbIH KOJJIOHYY MEHEH AMTE€K PBIHOTY YUYH MaTeMaTHKAIBIK MOJIEJICp UIITEIUI YbIKKAH;
YIYTTYK JKaHa PETHOHJIYK JEHIIAIIJE KYMYIICY3yKTYH KaHa KYMYIITYYJIYKTYH KOppesi-
USITBIK-PETPECCUSIIBIK aHATM3WH KYPTry3YY YIYH SKOHOMETPHKAIBIK MOJICIIACD JKaHa bIKMa-
nap cyHymtanrad. QKo MoAENIep SMIeK PHIHOTYHYH asiyl CETMEHTH YUYH CYHYIITAITaH;
JKQJIBl UII MEHEH KaMChI3 KbUTYY JKaHa JKYMYIICY3QyK (PYHKIHSIapbl pacMHUil KaTTalara
YKaHa Kbl YIYH aHATUTHKAIBIK TYPJIO aJlbIHAT; asulIapJblH UII MEHEH KaMChI3 OOJIyIIy
YKaHa KYMYIICY3AyK OOFOHYA YIIYJI ChISKTYY aHATUTHKAIBIK (DYHKIHSIIAP KYPYJTaH; KaIbl
KaHa asAApIbIH )KYMYIITYYJTYKTYH JKaHA KYMYIICY3IYKTYH KBUIAAp, KaPbIM >KBUIIBIK
»KaHa KBapTanjaap O0I0HYA PEerpecCUsITBIK MOJICTACPUH TY3AY; HETU3TH SKOHOMUKAIBIK (haK-
topsiopro: MJII1ra, smrek akpira, SKCIOPTKO KaHa UMIIOPTKO, OHOP Kall jkaHa albul yapOa
MPOIYKIUSIChIHA Kapalia KyMYIICY3AyKTYH JKaHa KYMYIITYYJIYKTYH KONTOTOH perpeccu-
STTBIK MOJICJIJIEPU CYHYIITAIIIBI, JKaJIIbl JKaHa asyAapblH UIl MEHEH KaMChI3 OOJIYIIYHYH,
YKaJTITBI JKaHa asyIAap/IbIH )KYMYIICY3IyTYHYH YOAKBITTBIK KaTapJiapblHa TAJIJI00 XKYPrY3YJIay,
MOJICTIIEp, AITOPUTMIEP JKaHa ACENTOO BIKMAIAPhl CYHYIITAJIbI, )KYMYIITYYIYKTYH YaHa
KYMYIICY3TYKTYH KbICKA MOOHOTTYY KaHAa OPTO MOOHOTTYY OOJIKOIIOPY TY3YJAY; DMIeK
PBIHOTYH TaJZ00 aHa O0JDKOII00 YUYH MaajbIMaT CUCTEMAChl UIITEJIHIT YbIKKaH, a1l Maa-
JBIMAT 0a3achIHAaH, SJKOHOMHUKAJIBIK-MaTEMaTHKAIBIK MOICIIICP/ICH JKaHa KOJIJIOHYY ITaKeTTe-
puHeH Typat, Keiprei3 PecryOnuKachIHBIH AMTEK PHIHOTYH TaJIo0 >KaHa O00JKOII00 YIYH
MAaIIMHAJIBIK YUPOHYYHYH 3aMaHOaI bIKMaJIaphbl KOJJIOHYJIAT, OIIOHIOH 3J1€ )KacaiMa WHTEN-
JICKT CUCTEMAaJIaPbIHBIH HETHU3TH DJICMEHTTEPUHUH OUPHU TaOUTBIA HHTEIUICKT

Harteribkana KeIprel3cTaHAbIH 3MIeK PHIHOTY jKaHa SKOHOMHUKACHI OOIOHYA KEHUPH
CTAaTUCTHKAIBIK MAaaJbIMATTap/lbl KAMTHITAH, WIMMUN JKaHA TMPAKTUKAIBIK 30p MaaHUTE 33
00JIrOH MaallbIMaTTBIK pecypc TY3YIY.
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PE3IOME

auccepranuu Acanbekosoii Hypsar Opo3o6exkoBHbI Ha TeMy «HpOpMaLnOHHBIE CU-
CTEMbI © METOJIbI MATEMATUYECKON YIKOHOMUKHM JIJIs phiHKA TpyAa KP» Ha couckanue yueHoit
CTeTeHH KaHaAnuaaTa PU3MKO-MaTeMaTHIeCKUX HayK 1o cnenuanbHoctd 05.13.16 - mpumeHeHue
BBIYUCIIUTEIbHON TEXHUKH, MATEMATHYECKOTO MOJICTUPOBAHUS U MATEMATUYECKUX METO/IOB B HAY4-
HBIX UCCIIE0BAHUAX (10 OTPACIAM HAYKH)

KiroueBble cjioBa: peIHOK Tpy/1a, 0e3paboTHIla, 3aHITOCTb, TeHACPHAs TTOJIUTHKA,
nH(pOpMaIMOHHBIE TEXHOJIOTHH, HHPOPMAITMOHHAS CHCTEMa, METO/Ibl 3KOHOMHKO-MaTeMa-
TUYECKOTO MOJICTTUPOBAHUS, MOJIEJIN U AJITOPUTMbI MAILIMHHOTO O0y4EHHUsI, TPOTHO3UPOBa-
HHE, OajgaHCcoBast MOJICIIb

O0BbeKTOM HCCIeI0BAHUSA SBIISICTCS aHAIN3 U MPOTHO3 OCHOBHBIX MAaKPOAIKOHOMHU-
YeCcKHUX Mokaszaresiei peiaka Tpyaa KP.

IIpeameToM uccie10BaHUS SIBISIOTCS 3aKOHOMEPHOCTH U OCOOEHHOCTH (hopMuUpO-
BaHHS M (YHKIIMOHUPOBAHUSI OJTHOTO U3 OCHOBHBIX CEKTOPOB IKOHOMHUKH TPAH3UTHOTO
TUIIA - PbIHKA TPY/Ia U €r0 )KEHCKOI'0 CErMEHTA.

OcHoBHasl HeJdb AUCCEPTANMOHHON paOOThI 3aKII0UAETCS B CUCTEMHOM TOJXOJE Ha
OCHOBE MaTeMaTHYECKOT'0 MOICIIUPOBAHHUSI, SKOHOMETPUIECKUX METOJIOB IIPOTHO3UPOBAHUSI,
C MIPUMEHECHHEM WH()OPMAIIMOHHBIX TEXHOJOTHH M METOJOB MAlTMHHOTO OOyYCHHS K aHa-
JIM3Y U MPOTHO3Y pbIHKa Tpyaa KeipreizcTana.

MeTtomo0/10ru4ecKoil 0OCHOBOI HCCJIeT0BAHMS SIBIISIIOTCSI OCHOBHBIE MOJIOKEHUS TEO-
pUU MaTeMaTUYE€CKOM IKOHOMHMKH, METOJIOB MAaTE€MAaTHYE€CKOrO MOJICIIMPOBAHUS, METO]IbI
SKOHOMETPUYECKOTO aHAJIN3a U MAaTEMAaTUYECKONU CTATUCTUKHU.

HoBu3Ha nosyuyeHHbIX pe3yJbTATOB: METOJaMU MAaTEMaTHYECKON SKOHOMHKHU pa3-
paboTaHbl MaTEMAaTUYECKUE MOJIEIH JUIsl PhIHKA TPYa; MPEI0KEHb SKOHOMETPUUECKHE MO-
JIETH ¥ METOJIUKH JJIS IIPOBEICHUS KOPPEIAIMOHHO-PETPECCHOHHOTO aHaau3a 0e3padoTHIIbI
Y 3aHSATOCTH Ha HAIIMOHAJIILHOM W PETHUOHAIILHOM YPOBHE. AHAJOTMYHBIE MOJIETH MPEIJIo-
YKEHBI JIJI )KEHCKOTO CETMEHTa PhIHKA TPY/a; MOJYyUYEHbl B aHATUTUUYECKOM BUAC (YHKIIUH
0011eli 3aHATOCTH B 0€3pa0bO0THIIBI, KaK JIJIs O(PUITHATBLHO 3apEeTrUCTPUPOBAHHOM, TaK M OOIIEH;
aHAJIOTUYHBIC AHAIMTHYECCKHE (DYHKIIMU MOCTPOCHBI JUIS JKCHCKOH 3aHATOCTH M Oe3pabo-
THUIIBI; TIOCTPOCHBI PETPECCHOHHBIE MOJEIH OOIIEH M KEHCKOM 3aHATOCTH U 0e3pabOTHIIHI,
KaK 10 roJiaM, TTOJIYTOIUsIM, TaK | 10 KBapTajlaM; MPeI0KEHbI MOJIeNIM MHOKECTBEHHOM pe-
rpeccu it 6€3paboTHIIBI U 3aHATOCTH B 3aBHCUMOCTH OT OCHOBHBIX SKOHOMHUYECKHUX (ak-
tTopoB: BBII, 3apaboTHOI 11aThl, SKCIOPTA U UMIIOPTA, 00beMa IPOMBIIIIIEHHON U CEbCKO-
XO03UCTBEHHOUN MPOAYKIIMHU; MTPOBEACH aHAIN3 BPEMEHHBIX PSAOB OOIICH U KEHCKOU 3aHs-
TOCTH, OOIIEH U )KEHCKOH 0e3pa0dO0THUIIbI, TPEITI0KEHBI MOJICIH, aJITOPUTMBI U METOJIUKH Pac-
4eTa, ¥ TOCTPOCHBI KPATKOCPOUHBIE U CPETHECPOYHBIE MPOTHO3HI 3aHITOCTH U 0€3pa0OTHIIbI;
paspaboTana nHGOpMaIMOHHAS CUCTEMA JIJIsl aHAJIM3a U TIPOTHO3UPOBAHUS PHIHKA TPYAQ, KO-
TOpasi COCTOUT U3 0a3bl JAHHBIX, IKOHOMHKO-MAaTEMaTHUECKUX MOJIEJICH U TaKeTOB MIPUKJIIA-
HBIX MPOTpaMM, JIJIsl aHallu3a U IporHo3a peiHka Tpyaa KP nmpumeHsatoTcs coBpeMeHHbIEe Me-
TOJbI MAIIMHHOTO 00yYEHHUsI, KaK OJJHU U3 TJIaBHBIX 3JIEMEHTOB CUCTEM MCKYCCTBEHHOTO WH-
TEJJICKTa

B wurore co3nan uHpOpMaAMOHHBINA pecypc, KOTOPBIH COACPKHUT OOIIMPHYIO CTaTH-
CTHUYECKYI0 MH(GOPMALIMIO TIO PHIHKY TpyAa U s3KoHOMHKe KbIprei3crana, u uMeromui 00Jib-
110€ HAYYHO-TPAKTH4YeCKOe 3HAUCHHUE.
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SUMMARY

dissertation of Asanbekova Nurzat Orozobekovna on the topic "Information
systems and methods of mathematical economics for the labor market of the Kyrgyz
Republic" for the degree of candidate of physical and mathematical sciences in the
specialty 05.13.16 - the use of computer technology, mathematical modeling and
mathematical methods in scientific research (by industry Sciences)

Keywords: labor market, unemployment, employment, gender policy, infor-
mation technology, information system, economic and mathematical modeling meth-
ods, machine learning models and algorithms, forecasting, balance model

The object of the study is the analysis and forecast of the main macroeco-
nomic indicators of the labor market of the Kyrgyz Republic.

The subject of the study is the patterns and features of the formation and
functioning of one of the main sectors of the transit economy - the labor market and
its female segment.

The main goal of the dissertation work is a systematic approach based on
mathematical modeling, econometric forecasting methods, using information technol-
ogy and machine learning methods to analyze and forecast the labor market in Kyr-
gyzstan.

The methodological basis of the research is the main provisions of the theory
of mathematical economics, methods of mathematical modeling, methods of econo-
metric analysis and mathematical statistics.

The novelty of the results obtained: mathematical models for the labor market
were developed using the methods of mathematical economics; econometric models
and methods are proposed for conducting a correlation-regression analysis of unem-
ployment and employment at the national and regional levels. Similar models have
been proposed for the female segment of the labor market; the functions of total em-
ployment and unemployment are obtained in an analytical form, both for officially
registered and general; similar analytical functions are built for women's employment
and unemployment; built regression models of general and female employment and
unemployment, both by years, half-years, and by quarters; proposed multiple regres-
sion models for unemployment and employment depending on the main economic
factors: GDP, wages, exports and imports, industrial and agricultural output; an anal-
ysis of the time series of general and female employment, general and female unem-
ployment was carried out, models, algorithms and methods of calculation were pro-
posed, and short-term and medium-term forecasts of employment and unemployment
were built; an information system for the analysis and forecasting of the labor market
has been developed, which consists of a database, economic and mathematical mod-
els and application packages, modern methods of machine learning are used to ana-
lyze and forecast the labor market of the Kyrgyz Republic, as one of the main ele-
ments of artificial intelligence systems

As a result, an information resource was created that contains extensive statisti-
cal information on the labor market and the economy of Kyrgyzstan, and is of great
scientific and practical importance.
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