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aTeIHIArBl KBIPTHI3 MAMIICKETTUK YHUBEPCUTCTHHIH, V.Pa33akoB aTeIHIATBI
KMTVnyHn [1.05.21.640 nuccepTrauusiiblk KEHEIIMHUH OTYpPyMYyHa OTOT:
770071 bumkek maapsi, Pa3zakoB keu. 51, . Apabaes at. KMV, kondepeHi-
3ai.

Bebunapasin kony: https://vc.vak kg/

Huccepranust meHeH M. ApaGaeB ateiagarsl KM YHYH KuTenkaHaIapbiHIa
720026, bumikek 11., Pa3zakoB keuecy S1. M.Pa33zakos ateingarst KMTYHyH na-
peru 60r0HYA TaaHblyyra 00yoT: bumikek maapsl, AWTMATOB MPOCIIEKTUCH 66.
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Astopedepat 2021-xbUTabIH 22-HOSOPHIHIA TAPKATHUIIHL.

JluccepTanusuiblK KEHEIITHH

OKYMYIITYY KaTUYbICHI,

TEXHHUKA WIUMACPINH

JTOKTOPY, TOLEHT Kypmanb6ex yyny T.



KAJIIbI MIIITUH MYHO31O0MOCY

TemaHbl H3WII0OHYH AKTYAJAYYJAYTY.

ABBIPKBI 3TaIITa OJIKO KETEKUYNIUTH KbIPrbI3cTaHbIH alMaKTapBIH XKaHa KO-
OMJ1y, 5dKOHOMHKAHBbI )KaHa MaMJIEKETTHK OpraHJap bl CAHAPUIITEIITUPYY MpOIieC-
CTEpUH ap TapanTyy eHYKTYpYy OOlOHYa MUIAETTEPIU Koroyna. busre Oenrumyy
6onronaoi, 2018-kblTbl aliMakTap ikl OHYKTYPYY KbIprbI3cTaHabplH MaMIICKETTHK
CasiCaThIHbIH HETW3IM MPUOPUTETH KaTapbl aHbBIKTaNIraH. Ara butaibik, “2018-
KBUIIBI AWNMAaKTapabl OHYKTYPYY KbUIBI JCT Kapblsuioo )keHYH1e Keiprez Pec-
nyOnukaceiabiH [Ipesuaentunnn XKapabirs ka0bi1 anbiHrad. 2019-xbu1b1 01K00Y3
CaHAPUNTHK TEXHOJIOTUIAP KAJKTHIH KalIOO CalaThlH KAKIIBIPTYYHYH MaaHUITYY
(akTOpy PKEHUH 3CKE allyy MEHEH alilMaKTap/bl OHYKTYpPYY OarbIThIH yJIaHTKAaH,
omoHAyKTaH 2019-xb11b1 Kblprei3 Pecriyonukaceiabid [IpesuaenTuHuH XKapiabirsl
MEHEH “ANMaKTap/ibl OHYKTYPYY JKaHa 6JIKOHY CAHAPUIITCIITUPYY KbUIbL JIETI Ka-
poisutadibl. 2020-KbUTbL Aa allMaKTapabl ©HYKTYPYY OarbIThl yIaHTbUIbI, KbIprei3
Pecniyonukaceiabia [Ipesunentunnn JKapaeirbl MeHEeH Oyil JKbUl «AMMakKTapabl
OHYKTYPYY, ©JKOHY CaHApUIITCIITUPYY KaHa Oanaapsl KOJIJ00 KbUIbD) A€ XKa-
PBISUTAHTaH.

2017-xputel  Koipreiz PecnyOnukachlHBIH OKMOTYHYH TOKTOMY MEHEH
«2018-2022-xwinaap apansirbiaaa Keipreiz PecriyOnukachiHbIH AWRMaKTBIK casca-
THIHBIH KOHLIENIUACHD OekuTwiIreH. byn KoHUenuusHbIH HErn3rd MakcaTTaphbl
’KaHa MWJIJETTEPH OPTO MOOHOTTYY aHa y3aK MOOHOTTYY ME3THJIre KOHKPETTYY
aliMaKTap/Ipl )KaHa KaJIKTYy KOHYIITApJbl OHYKTYPYYHYH TaKTaJlraH Mmporpamma-
JapbIH aspA0OHYH 0a3aliblKk CTPYKTYPAaChlH TY3YY MEHEH OailllaHbIIIKaH.

Konnenusina aitMakThIK casicaTThIH HETU3TY MaKcaThl OCNTHIICHT€H KaJIKThIH
0aKyOaTTyyJIyT'yH ’KaHa >Kallloo CanaThblH KOropyJiaryy Y4YYH ailbll alMaKTapbIH,
aHBIH WYUHAEC OHYKTYPYY OOpOOpJOpYyH JKaHa THEIICNYY Kep Kepiepiae
OHYKTYPYYHY KOJIIOO apKbUTyy pecnyOJMKaHbIH PETHOHAOPYHYH COIIMANIBIK-IKO-
HOMMKAJIBIK OHYTYYCYH TE3IETYYHY KaMChI3[100 O€ITUIeHIeH.

busre Oenrunyy OONTOHIOM, a3bIpKbl IMIAPTTapAa SKOHOMHUKAIBIK Macese-
Jep/ie MaTeMaTHKaJIbIK METOAOPY >KaHa MOJEIACPIU, MAalbIMATThIK CUCTEMA-
Japabpl jKaHa TEXHOJOTHSJIApAbl KOJJIOHYY WIMMHI H3WINO6JIepAYH MaaHUIYy
KaHa aKTyallyy WIMMUAW-TEOPUSIIBIK dKaHa KOJIJIOHMO OarbITTapblHa KUPET.

Omentun, KbIprei3cTaHblH aliMaKTapbIHBIH COLIMAJIIBIK-9KOHOMUKAIIBIK
CUCTEMAJapblH H3WI166, MaTEMaTUKAJIBIK MOJEIA66 METOAIOPYH KOJIOHYY,
KaHbl KOMIBIOTEPAUK TEXHOJIOTHSUIAPIbl >KaHAa MAAJBIMATTBIK CUCTEMasap/ibl
UIITEN YBITYYy aKTyalayy *aHa MaaHWIYy WIMMHK-TEOPHSUIBIK XKaHa WIIMMUMN-
MPaKTUKAIBIK MacesenepaeH 00Tyl caHaar.

JuccepTaumsJbIK HIITHH TEMACBIHBIH MAMJIEKETTUK MJIUMUIA
NporpamMMaJiap, Heru3ru WJIMMHA-U3UJI166 UIITEPH MeHEH 0aAlIaHbIIIbI.
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HMucceprauusuiblik  um  M.ApabGaeBa ateiHgarel KMVYuyH «Konmonmo
uHpopMaTHKa» KadeapachbiHbIH WIMMUN-U3WI06 UIITEPUHUH IJIaHbIHA bUTANBIK
aTKapbUIraH. JlucceprauusiHeIH HETU3rU HaTbIKanapbl Keipres
PecniyOnukaceiublH  bunuM  Oepyy &KaHa WIMM MUHUCTPIUTU TapaObIHAH
Kap>KbUIAHTaH JKaHa apTHIKYBUIBIKTYY WIMMHI OarbITTapra KUpreH MamiiekeTTuk
MIPOrpaMMaHbl MIIKE allbIPYYHYH JKYPYIIYH/I® albIHTaH:

1. «OKOHOMHKAIBIK KHOEPHETUKAHBIH METOI0pY MeHeH KbuIproi3cTanmbia
alMaKTapbIHBIH COLUAABIK-O)KOHOMUKAJBIK TAPMAKTAPbIH MOJEI00 KaHa TY3YY»
WIuMUR-u3uiaee umu (atkapyy meesnety: 2009-2010-x.).

2. Nmumnii-nsunpee wmuy  KeIprel3cTaHablH  aMakThIK KOHOMHUKACHIH
«IKOHOMETPUKAJIBIK U3WIJI06 KaHa MIPOTHO3100» (aTKkapyy MeeHeTy: 2012-x.).

3. «KepIprer3 PecnyOnukachIHbIH PErHOHAYK SKOHOMMKACBIH
MAaKpO3KOHOMHUKAJIBIK aHAJIN306 JKaHa IMPOTHO300 YUYYH MOJEIA06 METOANOPYH
’KaHa KOMIIBIOTEPIUK CUCTEMAChIH UIITEN YbITYY» WIMMHUH-U3WII06 UIIH (aTKapyy
moeeHnoTy: 2013-2014-x.).

4. «Kbiprei3 PecnyOauKachblHBIH arpoeHep >kKail KOMIUIEKCH Y4YYH >KaHbl
MaajbIMATTBIK ~ TEXHOJOTHSUIApABl  JKaHa  MHTEIUIEKTYalJIbIK  JKCIIEPTTHUK
cUCTEMaNapbl MINTEN YbITYYy XaHa TY3YY» WIMMHI-U3WIA66 UM (aTKapyy
moeeHeoTy: 2017-2018-x.).

5. «uaTennektyanaplk cucremanapabl, Python TexHomorusiapbiH skaHa
HEHPOH TapMakTapblH KOJJOHYY MeHeH Keiprei3 PecnyOnuKachIHBIH arpoeHep
’Kall KOMIUIEKCH YOMPOCYH/10 MOJEIIIO0 )KaHa IMTPOTrHO300» WIMMUAN-U3WIII06 UIITU
(atkapyy meenerty: 2019-2021-x.).

N3ungeeHyH MakcaTTapbl sKaHa MIJIACTTEPH.

Nt Hermsru MakcaTrbl — MAaJbIMATTBIK TEXHOJIOTHsIAPAbl JKaHa
cucTeManappl KOJJOHYY MEHEH MaTeMaTHUKAJbIK MOJCIJIOOHYH, MalluHAJIBIK
oKyTyyHYyH Herusunae Keiprei3z PecyOnukachiHbIH pETHOHAYK SKOHOMUKAIAPHIH
176370) 01 1=

JIuccepraumMsiyibiK U3HJIA60HYH HETM3TM MIJIACTTEPH:

- Keiprez  PecryOnmukachlHBIH — aliMakTapJblH ~ aHAIM3A06  YYYH
HKOHOMUKAJIBIK-MAaTEMATUKAIBIK MOJICIICPIN UILTEN YbITYY;

- allMaKTapAblH HETU3TM  MAaKpPO3KOHOMHMKAIBIK  KOPCOTKYUTOPYH
MPOTHO3/100, YKOHOMETPUKAHBIH TEOPHUSCHIHBIH KaHa METONIOPYHYH HETU3MHIE
MIPOTHO3/100 MOJAENIEPUH TY3YY;

- Keiprez PecniyOnmkachiHBIH akMaKTap/bl YIYH MaalbIMATTHIK JKaHa BEO-
TEXHOJIOTUSIIAp/Ibl OHYKTYPYY;

- AMMAaKThIK SKOHOMMKAJIApAbl MPOTHO300, MAIIUHAIBIK OKYTYyHY
KOJIOHYY JKaHa KO36MOJIJIOHI6H MAallMHAJIBIK OKYTYYHY YHpPOHYY Y4YYyH
MOJENAECPIN KaHA AITOPUTMAECPIN TY3YY.

AJIBIHI'aH HATBIHKAJIAPAbIH HJIMMHUH KAHBLIBITBI.
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- KsIpres PecnyOnmrkachIHbIH alMAKTapbIHbIH HETU3ru
MAaKpO3KOHOMHUKAJIBIK KOPCOTKYYTOPYH H3WIAOO JKaHA AaHAIU31ee Y4YYH
CYHYWITJITaH MaTE€MaTHUKaJIbIK MOJENaep (alMaKThIH >KbUIABIK ©HAYPYLIYHYH
MOJEIM; AaUMAaKThIH JSKOHOMMKAJIBIK OHYTYY MOJENIN; aWMAaKTbIH HETU3TH
peCypCTapbIHbIH MOJEIIN; aWMaKThIH 3KOHOMUKAJIBIK ©CYY MOJEIH, auMaKTapabl
MHBECTULHAUIOO0 YUYYH MapKoOBHIl MOJENIN, aUMAKThIK YKOHOMHUKAHbBI ONITUMAJIAYY
Oarkapyy MoJIenn).

- OKOHOMETPUKAJIBIK aHAJM3JIMH, CBI3BIKTYYy JKaHa CBI3BIKTYy 3MEC
pErpecCcUsUIbIK aHAJIM3IMH METOA0PYHYH Herusunae Keipreiz Pecniy0nrkachiHbIH
allMakTapblHbIH JYH aliMakTBhIK MPOAYKTYCYHYH, ©Hep >kKall jkaHa ailbul yapOa
oHAYpYWYHYH 10016H amibIKk MPOTHO3A00HYHY MOJEINIEPH TY3YITOH.

-«KpIprsi3 Pecry0iiMKachIHbIH allMaKTapbl» MaaabIMATTBIK TEXHOJIOTUSIapbI
’KaHa MaalbIMaT CHUCTEMAachl, AJUCTEIITHUPUITEH BeO-CallT jXaHa MaaJlbIMaT
Oazasiapbl UIITEJIUI YbIKKaH.

- bupynHYM X0Jly MalIMHANBIK OKYTYy METOLNOPYHYH HerusuHae KbIprei3
PecnyOnukachlHbIH ~ aliMaKTapblHBIH aHa bumkek maapeiHblH - W IIceiH
6omkongoo yuyH Python tunmnnmern monennep, alropuTmiaep, KOMIBIOTEPIUK
TUPKEMEJIEP  MAaTEMaTUKAJIBIK  KUTENKAHAJIApABl  JKaHa  MaaJbIMaTTapbl
BU3YAIM3ALMAIIOOHY KOJIJOHYY MEHEH KypYyJIraH.

- AWMAaKTBIK SKOHOMHMKAJIApJbl IPOTHO300 MaceJIeJIepuH 4Yeuyy Y4YyH
MaTEeMaTUKAJIBIK ammapar, MOporpaMMaiblK KapaxaTTap, aJIrOpUTMAEP >KaHa
nporpammanap TY3YJAy, ajgap ap TapanTyyldyry MEHEH Oallika HpUKIaJIbIK
SKOHOMMKAJIBIK MaceleNepAe KOJAOHYIYIly MyMKYH.

AJIBIHI'aH HATBIMKAJIAPAbIH NPAKTHKAJIBIK MAAHHUCH.

KanauaaTTelk quccepTalysIHbIH HETU3TH HATBIMKAIAPbl PAKTUKAIBIK Ma-

aHure 3.

KoMmbroTepiuk TUpKEeMenep, MaaabIMaTThIK CUCTEMAsap >kaHa TeXHOJIOTU-
sap, UIITENUIT YbIKKaH BeO-calTTap jkaHa MaaiabiMaT 0a3anapbl, MaTeMaTUKAIIBIK
MOZEIJIEp KaHa METONJI0p TYPYHAOrY MporpamMMaiblK KaMChI3A00 CBIAKTYY Ha-
ThIiKanap TOJIYTy MEHEH UIITEHT jKaHa KbI3bIKKAaH KOJJOHYYYYJap YUYYH KETKH-
JUKTYY.

KannunatTeik quccepTanusga KOJAIOHYJIraH 3aMaHOan mporpaMmanoo THII-
7epy, BeO-pelaKkToOpiopAy >KaHa BeO-TEXHOJOTWsIapiAbl, OUIOHIOW 3Jie Mpu-
KJIAJ/IbIK YKOHOMHKAJIBIK MaceJelepad MaTeMaTHKaJIblK MOJENI06 bIKMaIapbIH
KaMTBITaH MPOTpaMMaJIbIK KaMChI300 Kypanaapsl M. Apabaes ateinnarst KM YHyH
OKYY MPOIECCUHE KUPTU3WIIN, Oy THEIIENTYY aTKapyy aKThIChl MEHEH TaCTHIKTAJI-
raH.

Koproo yuyH OepuireH auccepraiusiibiH HErM3ru sK000J10py.

1. "Keipreiz PecniyOnukachbiHbIH aiiMakTap/ibl" MaaabIMaTTBIK CHUCTEMACHI,
BeO-TexHonorusap, Keiprez PecnyOnmkachiHbIH aiMaKTapbIHBIH YKOHOMUKACHIH
aHaJIM3/1e6 XKaHa MPOTHO3700 YUYH MaanbiMaT 0azanapbl Oap ataiibiH BeO-CailT.



2. Koiproiz Pecniy0nukachiHbIH aliMakTapblHIArbl 9JKOHOMHUKAJIBIK CHCTEMa-
JapAbl aHAIIW3/106 KaHa MPOTHO3/100 YUYYH MAaTEMAaTUKAJIBIK METOJIOP KaHa KO-
HOMUKAJIBIK-MAaTEMATUKAJIBIK MOJAEIIJIEP, ChI3BIKTYY JKaHa ChI3BIKTYY 3MEC 3KOHO-
METPHUKAIBIK MOAENIEP.

3. MamuHanbeIK OKyTyy METOAJIOPY >KaHa MOJIEAepH, aMaKThIK 9KOHOMHU-
KaJIapJibl POTHO3/I00 MAacCEJIeNIEpAU Yeuyy YUYH MaTEMaTHUKaJbIK )KaHa Mporpam-
MaJIbIK KapaxkaTTap.

AJIBIHT'aH HATBIH/KAJIAPABIH JKOHOMHUKAJIBIK MAAHHUCH.

AJIBIHTaH HaThIXKanapablH SKOHOMUKAJIBIK MAaHUCH TIUCCEPTALMAA UIITE-
JIMI YbIKKaH MaajbIMAaTTBIK TEXHOJIOTHsIIapAA *aHa cucreMmanapaa, Keipreiz Pec-
MyOJIMKACHIHBIH AMaKThIK 3KOHOMHKACBIH OHYKTYPYY YYYH Oamikapyy dyeuyum/e-
pUH KaObLI allyy NpOLECCUH/e OepUIIreH MaTEMaTUKAIIBIK MOJIEIACPIU JKaHa Me-
TOAJIOPlY, MAIIMHAIBIK OKYTYY aJIrOPUTMAECPUH >KaHA MOJEIIAEPHUH KOJIJIOHYYIa
KaTart.

JIMCCEePTAHTTHIH KeKe CAJBIMbI 63 AJIIbIHYA W3WI06 KYPTy3YY, WINMUI
HaThIKamapabl anyy, ajgap/bl aHaJIU3[e6 >KaHa HETW3TU ThISHAKTAp.bl YbIrapyy
Oonyn cananat. MITuH >Kaamnbsl MakcaThlH TY3YY, WIMMUKA-TIPAKTUKAIBIK Macese-
JIEpHUH KOIOYI, U3WIJOOHYH KaJIbl METOAOJIOTHUACH UITUMHUHN KETEKUMCH Npodec-
cop b.W. buiibocyHOBro TaanabIK.

JuccepTansiJIbIK MINTHH ANPOOANUSIIAHBINIBI.

NIITHH HErmsru >KbelMBIHTBIKTapbl TOMOHKYAOW WIMMHUN CEMUHApJapAa
’KaHa KoHpepeHIMsuIapaa OassHIalbII, TaIKyYyJIaH Ibl:

- «TexHuKaHbl *aHa TEXHOJOTUSHBI OHYKTYPYYHYH aKTyajayy Macele-
nepu» artyy npod. K.JI. XKamankynoayH 80 >KbUIIbITBIHA apHAJITAH 3J1 apajibIK
uiumMui kKoHbepeHusicel, bumkek, 2015-x

- «0KaHpl cTraHngapTKa bUTabIK (U3HKA, MATEMATHKA, HUH()OPMATHUKAHBI OKY-
TYYHYH T€XHOJIOTHSICHI KaHa MPUKIAIBIK MHPOPMATUKAHBIH aKTyaJlyy Macele-
aepu» aTTyy npod. P.YcyOakyHOBIyH >KapKbIH 3JIECUHE apHAJITaH 3J1 apaJIbIK WJIH-
MUN-METOAMKAIBIK KOHpepeHIus, buikek, 2016-x

- «®usuKaHbl, MaTeMaTUKaHbl, WH(OOPMATHKAHbI OKYTYyHYH 3amMaHOarn
KeHreiisiepy jkaHa MPUKIAAAbIK MHOOPMATUKAHBIH aKTyallIyy Maceseepu» aTTyy
2JT apaiblK MMy kKoHepennus burkek, 2017-x.

- Tlpodeccop P.YcybakynoBmyH 90 >xpuiabirbina apHairan [V O apansik
unumui koHdepenuus, bumkek, 2019-x.

- IIpod. A.K. Epmunaunn 70-xeuineirbiHa apHairan “bunmum OepyyHy,
YKOTOPKY TEXHOJIOTHSUIBIK WHAYCTpUSIApIbl >KaHa albTEPHATUBIMK SHEPIHUs
OynakTapblH WHHOBALIMSUIBIK OHYKTYPYY aTTyy 371 apajblK WIMMUN OHJIANH
KoH(pepeHIusacel, AnMarel, 2020-k.

- «IHHOBaLMAJIBIK TEXHOJIOTUSJIAP JKaHa alIbIHKbI YEUUMJIEP» ATTYy 31
apajblK YHUBEPCUTETTED apaliblK MIMMUN-TIPAKTUKAIBIK KOH(pepeHuus, buikexk,

2021-x.



- «MaTeMaTuKa jkxaHa TaOUsT TaaHyy» 3J1 apaJIbIK UJITUMUNA KOH(EPEHIIUACHI,
bumikexk, 2021-x.

ZKbIBIHTBIKTAPABI XKAPBISJIOOHYH TOJYKTYTY. JlUccepTaluusIbIK UIITUH
HErM3ru Ma3MyHYH YarbULIbIpraH U3WIAe6J1epAYH HaThliKaaaphl kaHa xKo00JI0py
10 nmuMuM SMIEeKTe KapbIK KOPIOH.

JluccepTauMsHbIH CTPYKTYpAachl. /rccepTalvsiblK UIL KUPHII CO3/I6H, Y4
IJIaBajiaH, KOPYTYHAYJIaH TYpYII, Kbl kenemy 136 Gapak e3yHe, 45 cyper, 6
TabnuIa )KaHa KOJJOHYJITaH ala0usATTapAblH TU3MECUHUH 95 aTalIbIIIbIHAH, OLIOH-
0N 3JIe WUIIOCTPATUBAWMK MaTepUallaplbl aHa MPOrpaMMAaIbIK KOIAAOPIY
KAMTBITaH TUPKEMEIEPIN KAMTBIMUT.

ABTOp OMprenenked WIMMAA UIITEPH YUYH WIMMUN KETEKYUCH, Tpodec-
cop b.W.buitbocynoBro, omonmoit sne U.ApabaeB arbingarsi KMVYuyn «Kor-
JOHMO uH(popMaTHKa» KadeapachblHbIH KbI3MAaTKEPJIEPUHE JTUCCEPTALUSHBIH
YCTYH/® HILTO6/16 KaHa WIMMUN U3WII606JI6PAYH KbIHBIHTBIKTAPbIH TAJIKYYJI00]10
Oaaylyy KEHEIITEPU YUYH TEPEH bIpaa3bIlubLIbIK OUIIIUPET.

HUIHITUH HET'U3I'N MASMYHY

Kupumyyae wu3wigeHyydy MAacelIeHMH aKTyaJayyJyryH HETHU3[el,
OUCCEPTALMSUIBIK ~ WU3WIJIOOHYH MAaKCaThlH JKaHa MWIJICTTEPUH, aJlbIHTaH
HaThIKAIaApAblH WIMMHUN KAHBUIBITBIH KaHa MPaKTUKAJIBIK OaallyyJlyryH
dbopmynupoBKaian, KOPrOOHYH HEru3rd KOOOJOpYyH kepcereT. WiTuH
arpoOanusachl KaHa aHbBIH MaMJICKETTHK WIMMHH-TEXHUKAJBIK IMporpamMMaap
MEHEH OaljaHbINBl JKOHYHII® MaalbIMaT OCpHIIeT, KapbhblKKa YbIKKaH
OacpUIMaIapJIbIH  CaHbI KaHa JUCCEPTAIMSIIBIK HINTAH TY3YAYIIy J>KOHYHIO
MaajibIMaT OepHIIeT.

bupnaun rnaBaga «Mnumuii mpenMETTHK Yeipe jkaHa amabusaTTapy Jen
aTajblll, WIMMHK anadusTTapra aHajiu3 OepHIreH jKaHa MPEAMETTHK Yeupe
0OIOHYA KbICKaYa MaajIbIMaT KaMTBIITaH.

AWMaKTBIK SKOHOMHKAHBI H3WIA0OHYH HETH3TH MpoodiieMaiapblHa KbIcKava
aHan3 OepUIITeH.

Kpiprei3 PecnyOiauKkachlHBIH aliMaKTapbIHBIH ydypaarbl abajblHa >KaHa
OJIKOHYH aliMaKTapblH OHYKTYPYYHYH HETH3rd MaMJICKETTHK MporpaMmaiapbiHa
YKaHa CAaHAPUNTEIITUPYY MPOLIECCTEPUHE aHAIU3106 OCPHUIITEH.

buzauH 5KOHOMHUKA TPAH3UTTUK TUNITETH CUCTEMAa KaTaphl a3bIPKbl IKOHOMU-
KaJIBIK TCOPHSIIA OH a3 U3MIIJICHIeH IpooyieMaiap KjJacChlHa KHPET.

KbIprei3cTanibiH J)KaHa aHbIH aliMaKTapbIHBIH SKOHOMHKAChl OOIOHYA WIIH-
MU anaOusITTapAbl aHAIU3/166 MAaTeMAaTUKAJIBIK MOJCIAEPANH, MaTEMAaTUKAIBIK
SKOHOMHUKAHBIH METOJIJIOPYHYH aHa MaaJbIMaTThIK TEXHOJIOTUsIAP/AbIH JKaHa CHU-
cTeMaiapAblH NPAKTUKAJIBIK )KaKTaH )KOKTYT'YH KOPCOTOT.



Tunexke kapuiel, Keipreizcranaa ata MEKEHANK YKOHOMHUKA WIIMMHH]IC Ma-
TEeMaTHKaJIBIK MOJIENb 6TO CEHpeK Ke3enryyay KepyHyl. Me3runayy OaceuimManap
MEHEH YCTYPTOH TAaHBIIIBITT KOPCOTKOHIOW, SKOHOMUKAJIBIK OackuIManapapiH Oa-
CBIMITYY OOYTY «MaTeMaTHKAIAIITHIPhIIIOAraH» YblrapMallapAblH KaTETOPUSChIHA
KHPET, a1 SMH «MaTeMaTHUKaIalKaHy OachUIMalapAblH CaHbl AWKBIH a3YbLIBIKTHI
TY36OT.

byn u3ungee 3amanbam MaajabIMaTTBIK CHCTEMajap >KaHa TEXHOJOTHsIIAp
MEHEH alKaJIBIIITHIPHITT MAaTEMATUKAIIBIK MOJICTI06 bIKMATAPhIH KEHUPH KOJIJOHY-
yHY OOJIKOJIJIOMT.

JKUHYH rj1aBa «MeTox0/10rus sKaHa U3HJIA00 METOAA0PY» JIEIl aTaJblIl,
alMaKkTapAblH  JKOHOMMKAJIBIK  OHYIYYCYHYH  HEIM3TM  TEHICHUMAIApbIH
TYLIYHIYPYY ©36T'YH/Ie *KaTKaH 0a3alibIK € HETM3rd TEOPHUSIIBIK KaHa METOI0J10-
TUAJIBIK KOHLETIIUSIAp KEHUPU Kapajra.

AVIMaKTBIK SKOHOMUKAHBIH METOJOJIOTHACHIHIA KaHa METOJIOPYHIA JKO-
HOMUKAJIBIK )KaHa MATEMATUKAJIBIK MOJEIIACIUTUPYY METOAIOPY MAaHUITYY OPYHIY
93JIEUT. Aapra akMaKTbIK SKOHOMHUKAHBIH TapMakKTapbl OOIOHYA MOJEIN0e, ai-
MaKTbIH TEPPUTOPUSICHI OOIOHYA MOJIEN166, AaUMAKThIH 4apOaJiblK KOMIUIEKCTEPUH
TY3YY, OHYKTYPYY, I XKYPry3YY *k.0.y.C. KAMTBINT.

3amaHOan MaanbIMaTTBIK TEXHOJOTUSIIAP/bI )KaHA KOMITBIOTEPIUK Kapakat-
TapApl 3CKe anyy MeHeH OMM meronopy alMakThlH SKOHOMHMKACBIH, OHYTYY
JEHIDDJIMH, CTPYKTYpPAChIH JKAHA ©3TOYENIYKTOPYH MYHO3[6IeH 4YOH JKaHa ap
TYPAYY CTaTUCTHUKAJIBIK MaTepUalgapAbl, aiMaKTbIH COLMAABIK-DKOHOMHUKAJIBIK
CUCTEMACBIHBIH CTPYKTYPACHIH ’KaHa ©3r6eY6YKTOPYHYH OapIbIK TYPJIAOPYH UIITEMN
YbIryyra MyMKYHAYK Oeper.

JKacanma MHTEIUIEKT, MAIIMHAJIBIK OKYTYY, TEPEH MAIlMHAJBIK OKYTYY JKaHa
HEHPOH TapMaKTapbl 3H aJABIHKbI TEXHOJIOTUsIap OOyl caHaar.

MamnHalIbIK OKYTYy BIKMaJIapbIH Kypyy YU4YH MAaTEMAaTUKAJIbIK CTATUCTUKA-
HBIH JJIEMEHTTEPH, CaHIBIK METOAJ0P, MATEMATUKAJIbIK aHAJIN3, ONTHUMAaJIIAIIThI-
PYY METOAI0PY, BIKTBIMAIIYYJIYK TEOPHUSCHL, Tpad TEOPHUSICHI K.0. KOJJOHYMIAT.

AWMAaKTBIK SKOHOMMKAJIApAbl 3aMaHOan WIMMUN JEHIIJIIE aHaIu37ee
*aHa 00JK0s1100 YuyH OMM MeToI0pyH, SKOHOMETPUKAHBI jKaHa PErHOHOMET-
PUSHBI, MaalbIMATTBIK TEXHOJIOTUSIIAPABI )KaHa CUCTEMANIAP/Ibl, OLLIOH0M 3J1€ Ma-
IIMHAJIBIK OKYTYYHYH 9H aKbIPKbI BIKMaJIaPbIH KOJIJIOHYY 3apbLIL.

YuyHuy riaBa «KsIprei3 PecnyOsmkacbhbIHBIH aiiMaKTapbl Y4YH MaTte-
MAaTHKAJIBIK MOJEJI/I06 KAHA MAAJIBIMATTBIK TEXHOJOTHSJIAP».

«KbIpro13 Pecny0iMKkachbIHBIH PETrHOHAOPY YYYH MAaJIbIMATTBIK TEXHO-
Jorusiiap» OupuHun naparpadnua Kbeiprei3cTaHIplH aiMaKTBhIK SKOHOMHUKACHIH
aHAJIM3/100 KaHA IIPOTHO3/100 YUYYH MAAIBIMATTBIK CHCTEMA CyHyIITanar. byn cu-
cTeMa MaajbIMaT 0a3achblH, SKOHOMHUKAJBIK KaHa MaTeMaTUKaJIbIK MOJAEIICPIH,
CaHJBIK bIKMaJapabl )KaHA CENTOO AITOPUTMAECPUH, KOJAOHMO IPOrpaMMaIapAbl
’KaHa KOITyM4a KbI3MATThIK Maii/ia cucTeManap/ sl )kaHa QyHKIUSIapAbl KAMTHIUT.



Byn MaaneIMaTTBIK CHCTEMAHbl OHYKTYPYY CHUCTEMAITYy MaMUJIETe )KaHa aliMaKThIK
SKOHOMUKAJIAP/IbIH AaHAJIM3UHMH KaHa MPOTHO3I00HYH MAaJIbIMATThIK-JIOIMKaJIbIK
MOJICJINHE HETU3IEITEH.

3.1-cypeTTe ailMaKThIK SKOHOMHUKAJIAP YYYH MaajIbIMATTBIK MOJEII0OHYH

HETru3/epu KOPCOTYIreH. 3.2-CYpoTTe KeKe MOAYIIapAaH ke OJIOKTOPIOH TypraH
MaaJbIMATTHIK-ICENITOO KOMIUJIEKCH OOJYTI CaHAJITaH MaajbIMaT TYTYMYHYH CTPYK-
Typacbl kepceTyireH. CypeTTeH KepyHYN TypraHjaaid, MaajdbIMaTTBhIK CHCTEMa
TOPT HETU3TU OJIOKTY KaMTBIWT, ajlapjbl 3apbUl yuyypaa e3repTyyre, TOIYKTOOTO
’KaHa MOJIEPHU3ALMSIIOOTO O0JIOT.

MOAEJINPOBAHUE U ITPUMEHEHMUE
NHPOPMAIIMOHHBIX TEXHOJIOTI U

| mmar: dopMupoBaHue u pa3BuTHEe MHPOPMANMOHHBIX CUCTEM

E:: 10 :j: 110 f:::::::::::::i
CoupanbHOHR ITopTpeTst

Pa3pa6oTKa JKOHOMUKO-MATEMATUIECKHX .
Hauaps g Mo/eJieii 1 MpuMeHeHue

B NH@POPMAIIMOHHBIX TEXHOJOI U L
MadopmanmoHHbIS
CILy L
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Cypet. 3.1 Keipreiz Pecniy0nukachliHbIH aiMaKTapbIHBIH MAaQJILIMATTBIK MO-
NENACPH.

HH®OPMAIIMOHHASA CHCTEMA «PETHOHBI KbIPT'BI3CTAHA»

basza jaHHBIX Perpeccuonnble Mogean Maxpo
(CYBJ) MO/JIeTH JTHHAMHYECKHX IKOHOMHYeCKHe
Pernonos KP JUIS PETHOHOB paaoB MO/TeJTH

Cypert.3.2 MaanbIMaTThIK CHCTEMAHbIH HETU3TH OJIOKTOPY.

Nmren xaTkaH MaajabIMaT CHCTEMAaChl TOMOHKY Macelsenepau yeuyyre Oa-
IBITTAJIBIIIBI KEPEK:

- UIITUH HAThIIDKAIAphl KOHYHO KAl )KaHa/>)ke TOMYK OTYETTOPAY ally-
YHY KaMChI3 KbLIyYTa;



- DH MaaHWJYY KOPCOTKYUYTOPIYH ©3repyYy TEHIACHUHUSUIAPBIH AHBIKTOOHY
KEHWIJIETYY;

- Te3 apajia ceOerncu3 KeUYMKTUPYYCY3 MaaHWIYy MaajbIMaTTapbl alyyHY
KaMCBhI3 KbUIYyTa;

- OepumHUIITEepre Tak )kaHa TOJYK aHalIU3 KYPIry3Yy.

Herwnsru nporpamMmansik KaMChI3IOOHY aHBIKTOOJIO JKaHA TaHI0O0J0 arma-
PATTBIK KaHa MPOTpaMMAaJIbIK Kapa)KaTTapAblH MUKH PHIHOTYHYH a0aJibl )KaHa aHbIH
Koiprei3 PecyOukachiHBIH alipbIM aiiMaKTapbIHAArskl a0aibl 3CKe ajbIHTaH.

Harslii>kanapapl MpakTHKAJIbIK MIIKE allblpyy Y4YH Tuemenyy «KbvIprsi3
PecnyOnmKkachIHBIH ailMaKTapbl» BeO-CaUTBIH TY3YY 3apbll OOJYII, all apKbUTYY ai-
MaKTapJblH COLHAIIBIK-OKOHOMHUKAJIBIK a0alibl, S3KOHOMHKAJBIK )KaHa MaTEeMaTH-
KQJIBIK MOJICTIIOOHYH HaThIKalapbl KOHYH/I® TUELIETYY MaajbIMATThIK KbI3MaT-
Tap KOPCOTYJIYI, aMaKThIK YKOHOMHUKAJIApJAbIH CUCTEMANbIK AHAIW3U YKaHA He-
I'M3TH 9KOHOMMKAJIBIK KOPCOTKYUTOPY ’KaHa MHIUKATOPJIOpAY O0Koi100 Oaca
OEJITUJICHET.

JleMek, KpIprei3cTanibiH ailMakTapbl Y9YH UHTEPHET-TIOPTAN UIITEN YbITYY
Mmacesnecu koronaT. Herusru makcar — Oupunuuaex Oy caidt, Keipreiz Pecriy0iu-
KACBIHBIH OapAbIK ailMakTapblHbIH: Uyl 00mycyHyH, Omi, XKanan-Aban, blceik-
Ken, Hapsin, Tanac sxana batkeHn o0iycTapbiHbIH, OIIOHAOM 371¢ buIllkek maapbl-
HBIH 9KOHOMUKAJIBIK a0aJIbIH YarbUIAbIPaT.

DOKUHYHJIEH, CAallTTa )KOTOpyaarsl alMakTapAblH COLIMATIIBIK-IKOHOMUKAIIBIK
abaJbl Tyypaiyy MaajasiMaT O0JyITy Kepek.

YuyHuUyAeH, aliMaKTap/IbIH HETM3IH KOPCOTKYUYTOPYH HarbUIIbIPYY 3apbLi:
KQJIKTBIH CaHbl, aHbIH CaHJIBIK JKaHA STHHUKAJBIK KypaMbl, aiMaKTapAblH aIMHUHU-
CTPAaTUBAMK OONYHYIY, OUITUM Oepyy cuUcTeMachl, OU3HECTHUH abaiibl (4apOabIk
CyOBEKTTEpAUH CaHbl) K.0. ’KOHYH/® KOLIyMYa MaaJlbIMaT.

Keneuekre BeO-callT MaanbIMaTTBIK pecypcTaplbl y3aK MOOHOTTO TraHa
KaMTbIOACTaH, ailMaKThIH YKOHOMHUKACHI, COMAJIBIK a0aJlbl, HETU3TY TApMAaKTaphl,
YyakaH »aHa opTo Ou3Hec OOIOHYA aTalbIH AIUCTEIITUPUITEH MaanbiMaT Oa3ana-
pBIH, omoH 101 371 Kbiprei3 PecniyOnukachiHbIH allpbIM PHIHOKTOPY OOIOHYA Maa-
JpIMAT O6a3anapblH KAMTBIAT: SMI€K PHIHOTY, TYPU3M PHIHOTY, WIIMMUH *aHa OUIUM
O0epyy TapMakTapsl OOIOHYA.

Omentun, WordPress BeO-perakTopyH konnonyy MeHeH «Keipreiz Pecry0-
JINKACBIHBIH AMAaKTapbl» CAUTBIHBIH )KaHbl BEPCUSCHI TY3YJIAY. by calT yuyH no-
MEH aJIbIH/IbI, XOCTUHT YIOIITYPYJIAY.

Temenne «Kwiprei3 PecriyOnukachiabiH aiimakTtapsy MC CalTHIHBIH KaHa
UHTEp(PENCHHUH CYPOTTOPY KEITUPHIITEH.
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PEFMOHBI

QU MOPTPETLIPETMOHOBKP  OCHOBHBIE COLMANBHBIE HHEHKATOPbIPETMOHOBKP  OCHOBHBIE 3KOHO MMUECKHE NOKAATENM PETMOH OB KP
Kbipebiatmana

” Kapwety 1
1 || Ampec wan o llaim 2, t, D Mpabiee

Amama
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Cypot. 3.3 "Ksipreiz PecnyOnukachiHbIH aiiMakTapbl" CaWTHIHBIH CKPUH-
1IoTY.
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Cypor . 3.4 «Ksipre3 PecniyOnukacbinbid aiimaktapsy MCHBIH nHTEphEHCHHUH
CKPHUHIIIOTY.

JKBIMBIHTBIKTACAK, CAUTTBIH aKTUBICLIYYCY KaHAa TOJYK KaHIyy HWIUTELIN
YUYH HMHTEPHET-TIPOBANEp apKbUIyy XOCTHUHT YIOUITYpPYJITaHbIH Oenruienouns.
MBbIHaH ThIIKaphl, BEO-CalUT CAUTTHIH IMUHUCTPATOPY MaajibiIMaT 0a3achiHa dJie-
MEHTApJIbIK MIMJITEMENIEPN YIOMITYPYY apKbUlyy alMakTap Y4yH OapibIK Ke-
PEKTYY MaajibIMaT 0a3ajapblH TyTAIITBIPYy MYMKYHUYJIYTYHO 33 00JIO TypraHaai
VIOIITYPYJITaH.

JxkuHun naparpadg "Ksipreiz PecnyOimMkacbhIHbIH aiiMaKTapbl Y4YYH
IKOHOMMKAJIBIK-MATEMATHKAJIBIK MOAeJAep' aen arajbil, alMaKThIK 3KOHO-
MHKaHBI aHAJIU3/100 YUYYH CUCTEMAILyy Kapall YbIl'yy WAesapbl UIITEIUIl YbITBIII,
DKOHOMMKAJIBIK ’KaHA MATEMAaTUKAJIbIK MOJEIAEP, CaHABIK METOLIO0P JKaHA aJro-
PUTMIIEP, MAAJIBIMATTBIK TEXHOJIOTHSIIAP KaHa CUCTEMaap KapaJra.

busre 6enrunyy OoNroHI0M, KONJIOHYY KO3 KapallTapblHia Kaparaija, 0a-
SHJAI XKa3yy MOJENICPHU jKaHa YeUUM KaObLT allyy MOJIENIEPUH OOyl KOPCOTYYTo
6010T. CyperTeeuy Mozenaep yapOasblk CyObEKTTEpAUH Ma3MyHYH jKaHa HETHU3IH
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KACHETTEpUH 4YarbUlIbIpaT. AJaplblH >KapJaMbl MEHEH 3KOHOMHKAJBIK (aKTop-
JIOPJIYH ’KaHa HETU3rH KOPCOTKYUYTOPAYH CaHIbIK MAaHUJIEPH ICEITENET.

OuieHTur, MOJENAWH ACTANAYy CaHIbIK aHAIM3UH >KYPry3YYae, W3HII-
JIEHYY4YY MpOIECCH K€ OOBEKTHCH ap KaHJal MapTrapia ©3YH KaHAaill ajbln
KYPOPYH aJIbIH aja auTyy MyMKYHUYJIYTY Taiga 60710T. AKbIp-asrThl, YIIyJ He-
T'U3/IC MACEJICHH YUYy YUYH MBIKThI BApUAHTTAP bl TAHI00 OOIOHYA CYHYIITap bl
UIITEN YbITyyra 00JIOT.

DKOHOMHUKAJIBIK CHUCTEMATApJbIH TaTaQIIbITEl SKOHOMHUKAa MaTeMaTHKa-
JIBIK MOJIETIACPIN KYPYYHYH YHUBEPCAIAYY BIKMAJIAPhIHBIH KOKTYTYH aHBIKTAMT.
OmonayKTaH, 6W3 MBIHIAKH MOJIETACDP YIYH K33 OUp JKaJIbl )K000JI0p JKaHa Tajar-
Tap >KOHYH/Ie TaHa aiiTa anadsbI3.

By sxxepae MakpOIKOHOMUKAIBIK MOJIEIIEP TYPYHIAOTY AlMaKTBIK 9KOHOMHU-
KaJIapJIbl MaTEMAaTUKAJILIK MOJICTII06 MPOIIECCUH Oepedus.

Aimaxmuin oHcolI0bIK OHOYPYULYHYH MOOETUH ULUMEN YbleYy

OmenTun, Keiprei3 PecryOnukacbiHbIH OMp TaHAAJITaH SKOHOMUKAJIBIK aii-
Marsl (00JIyC) MPOIYKUUSHBIH N TYPYH ©3YHYH OHAYPYIITYK KyOaTTyyJIyKTaphl-
HBIH PCEOMHEH TaHa OHAYPOT, alap HETU3UHEH TUTHII K€ OyJl ailMaKThIH YETHH/IC
K€ TUTWJI e OyJI alMaKThIH KaJKbl YIYH caThuiaT. Kultnnku 605k0MoNIop1y xKaHa
e0eJresiepay *acaiiabl: OUpUHYHMACH, OyJ aiiMakTa Oelaruiyy Oup JAaJIUieHTeH
TEXHOJIOTHSUIBIK MpolieccTep O6ap JAen dcenTesce, SIKUHINEH, TUTUI ke Oy aitMax-
THIH KaJKbIHBIH OyJI TOBapyiapra O0JIrOH CypoO-TajanTapbl OCNTHIIYY K€ U3HIIICH-
T'€H JIeT dCeMnTeNeT.

TeMeHKyZeill HEru3ru MakcaT KOWJIraH. byn KeJleM akbIpKbl Ja,
OHJIYPYIITYK KEPEKTOOJOPY Ja KaMChl3 KbUTyyra THHHII dKEHIUTHH 3CKE alyy
MEHEH THUTHJI XK€ Oyl pPEeTrHOHAOTY NPOAYKIUSHBIH KBUIABIK YbITaPBLIBIIIBIH
aHBIKTOO 3aPBbIIL.

bupuHunaeH, alitMakTa OHIYPYATOH MPOAYKIHUSHBIH TYPJIAOpY OCITHIYY;
SKUHYHJIEH, Oyl MPOAYKIUATA CYypOO-Tajan OepuireH; YayHuyAeH, Oyl paioHI0
MPOIYKITUS YbITAPYYHYH JNATUIICHTeH TEXHOJIOTHSUIIBIK TIpotiecctepu 6ap. Ormien-
THII, TaIIbIpMa OCPUIITCH KOHKPETTYY aiMaKTarsl MPOAYKIIUSHBIH ap OUp TYpYyH
YBITapyyHYH KOJIOMYH aHBIKTOO MaceJIecH Typar.

Macenenu MpIHIal GOPMYITHUPOBKAIIOO0 MEHEH alfMaKThIH SKOHOMUKACHIHBIH
TUTHUI K€ OyJT TapMaKTapbIHBIH JKaHa YKaJIbl TAPMAKTAPLIHBIH (OHOpP XKal, allbll
yap0a, cooj1a, KbI3MaT KOPCOTYY XK.0.) OYTKYJ CIEKTPU U3UIIICHET.

PaifonayH MaTeMaTHKaIbIK MOJICTTH YUYYH TOMOHKY OCITHIICp KUPTHU3UJICT:

¢; - KQJIKTBIH I-TIPOIYKIMSCHIHA 00JITOH cypoo-Tanadsl (1 =1, ..., n);

a;; - OyJ TEeXHOJIOTHSHBI KOJJOHYYy MEHEH -TIPOAYKIMSACHIHBIH OWpPIUTHH
OHAYPYY YIYH 3apbLI OONTOH I-4¥ MpOAYyKTYyHYH Kenemy (1=1, .., n;j=1, .., n);

OMH aliMaKThIH MaKpPOIKOHOMHKAIBIK MOJCITUHICTH OENTHCH3 YOHIYK-
Tapabl OeNruiIeu:

12



x; - I-MPOYKIUACHIH Yblrapyy kejaemy (1 =1, ..., n);

c= (Cy, ..., Cn) OOJTOH KOMTYK, OCATHIYY OOJTOHIOM, CYpOO-Tajall BEKTOPY
JICTI aTaJiaT, ajj CAHbl TEXHOJOTHSIIBIK KOAPPHUIIMEHTTEP I aTallaT, ajl MU X = (x,
.y X ) KBIABIHIIBICHI OHTYPYY BEKTOPY OOJIOT.

MacenenuH mapTthl 60I0OHYA X BEKTOPY KU OOIYKKO OOIYHOT: aKbIPKBI Ke-
peKTee YUYH (B BEKTOPY) JKaHa Kalipa oHAYPYY YUYH (X - C BEKTOPY).

bupuHunaeH, x 4yslrapyy BEKTOPYHYH, Kaiipa ©HIYPYYTr® KETKEH Oemyry
scenteneT. bu3 kabbln anran OeNruieenopayH HETU3UHJE | MPOAYKUHUSCHIHBIH
x; KOJIOMYH/1® 4bITapyy YUYH | — TOBapblH a;; * x; | ©T46MYH/I® KeTeT. AHa CyMMa:

A " X1+ -+ ag,x, (1.1)

X = (xq, ..., x,) OYTYHIOH OHAYPYIIY YIYH aiiMaKKa KEPEKTEIYYUY i-TIPOTyK-
LUSTHBIH MAaaHUCUH KOPCOTOT.

Jlemek, 6apabapabIK OpYH JIbIIIBI KEPEK:

Xi—Ci=Qj Xy + -+ Ay Xp (1.2)

OMu, OyJl O#l )KYT4pTYYHY aliMakTa eHAYPYJIreH MPOAYKIHUSHBIH OapAbIK
TYPJAOPYHO KalbUITYy MEHEH, O3 TOMOHKY KEPEKTYY MaKpPOIKOHOMMKAJBIK MO-
NEJIIN aj1a0bI3:

Xl—Cl =a11'X1+"'+a1n'xn
Xp = Cp =01 Xy + -+ Ayp " Xp (1.3)

Xn —Cp =QAp1 " Xp T+ Aup " Xy

Byn (1.3) N chI3bIKTYY TEHAEMENEP CUCTEMACHIH X4,..., X, OCITHUCU3JEpre Ka-
paTa yeuyy MEHEH Ou3re KepeKkTYy alMaKThIK IPOAYKUMsIIApIbl OHAYPYY BEKTO-
pYyH Ta0aOkbI3.

byn moaenau Oup Kbliia KOMIAKTTYy BEKTOPAYK (hopMmara ajbill Keayy
Y4YH, TOMOHKY101 OCNTUI00HY KUPTU3e0u3:

a11 a12 aln
e a

A=|% G2z = Tn (1.4)
an1 An2 -« Qpn

HaTtsribkanarsl kBaapaTThIK MaTpuiiackl A (N X N) 6enrmnyy 60JroH10#, TeX-
HOJIOTHSIJIBIK MaTpulia Jien atanar. by, anslHraH Ou3auH MOJEIIU MU TOMOHKY
dbopmana xazyyra 60J0T:

X-c=Ax
xKe
X-Ax=c (1,5)
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OmenTun, 6enrwiyy Oup ailMakTbIH SKOHOMHUKACBHIHBIH MAaKpO3KOHOMMKA-
JIBIK MOJIENH TY3Yiny. benrunyy 0onronaoi, Oy MoAeN 1M 5KOHOMUKAIBIK MOJIEJI-
JEPIUH «UBITHIM - OHAYPYY» TYPYHIOTY SKOHOMUKAIIBIK MOJIECJIICPIUH TUOUHE KO-
uryyra 6os10T. CyHymTajran MoJIeiep Yblrapyy YUYH OCJITHUITYYy MaTpULIATIBIK Ybl-
rapyy METOJIZIOpY e CTaHIapTTyy CaHAbIK METOI0p KOJJOHYAT.

AliMakmviK 9KOHOMUKANBIK OHY2YY MOOEIUH ULUMEN Ybl2)y

AWMAaKTBIH K€ SKOHOMHKAJBIK areHTTUH K€ YKOHOMUKAJIBIK OHYTYY MOJie-
JIMH TY3YY MaceJecyH Kapall KepeJly, MbIHAail Macesnenepau OasiHaal xa3yyra oap-
JIBIK MaaHWJIYy KOMIIOHEHTTEp KaMThUITaH MIapTTa Kapailobl3: eHAYPYYUYJIepaAyH
YEKTEJIT€H MYMKYHUYIYKTOPY, KEPEKTOOI0H aJIbIHTaH MaijanyyiyK, OHAYPYLITYH
KyOaTTyyJIyKTapbIHbIH JIMHAMHUKACKI; Oaanap >kaHa MHBECTHUIUSIIAP/IbIH jKaHa Ke-
PEKTOOJIOPAYH KeJleMY kKaHa 0aachl.

Y 0aKkbITThIH OalTanKkbel MOMEHTHHJIE S, TPOIYKIIUACHIHBIH OallITalKbl 3a-
nacel Oap (OamTanksl KamuTaid) aHa Oenarwiyy Oup yOakbITTaH KuduH T
(mIaHJAmTBHIPYy TOPU30HTY) ST, OHIAYPYLIYHYH OEpHIIr€H KOJIOMYHO >KETHUIIYY
Tajan KbUIBIHAT JCHITH.

AWMAaKTBIH SKOHOMUKAJIBIK CUCTEMACBhIHBIH ©3 yOarbIHa UINTEIIN UIll-apa-
KETTepJMH YBIHXKBIPYAChl KaTapbl KOPCOTYJYIIY MYMKYH. byn alMakThiH
OHYTYYCYH OallkapyyHyH *OJly CUCTEMaHbIH ap OMp OM3HEC IUKIMH]IE KEPEKTOo
MEHEH WHBECTUIUSHBIH OPTOCYHJIArbl MPOMOPIMSICHl Ooyn caHamar. Omion 37e
yaypJa OU3IUH SKOHOMHUKAJIBIK >KaHa MaTeMaTHUKaJIbIK MoAenuousau dopmal-
JATeIpyy Y4yH 3.1-Tabnuiaga KepceTyJIreH MOJESIANH ©3repMeJIopYH KaHa
Oalka KypamIbIK JJIEMEHTTePIN KUPTU3YY 3apbLI.

benarunyy 6onronnoi, f(X) enmypym GyHKIHMICH KUAMHKA OHIYPYII ITHK-
JWH]IE OHAYPYITOH MPOAYKIUSIHBIH KOJIOMYH aHBIKTANT, Srep/e MPOAYKIUSIHBIH X
OMpIUTH MYPYHKY OHAYPYILKO WHBECTHIMUIAHTaH 0071c0. JKoHokoyk yayH 6u3
9K30TE€HAMK TEXHUKAJIBIK MPOTPECCTHH JKOKTYI'YH OoJpkonmoi0ys, 0.a. f(x)
OHIIYpYII (PYHKITMSCHIH yOAKbITKA KO3 KapaHJIbl SMeC JIeM dcenTeiions. Ouon sie
yuypaa nmaiaanyy GyHkips U(C) IpoayKTYHYH ¢ OUpJIUTHH KEPEKTee MEHEH Oaii-
JIAHBINIKAH KaHAATTaHYyHY CYpeOTTel TypraHbiH Owmieous. Teopusman Oenrmiyy
O0NTOHI0M, MBIHIAN (DYHKIUSIIAPBI aHBIKTOO YaHa ajapbiH 0ap O6omyiry e3 aj-
JIbIHYA U3WIIOOHYH MIPEAMETH OOJIyI CaHalaT jKaHa MalJanyyiIyK TeOpUsIChI JIeT
aTalraH HePCCHWH aJKarblHAA U3WIACHET.

XKoropyna alTeUITaHZApABIH  HETU3WHIE, MOJACIAWH ap  KaHJal
©3TOpMOJIOPYH OaIaHBIIITHIPTaH MOJICTINK MaMHJIEIep TOMOHKYIOH:

Co+Xo =5, (3.6)

Ct + Xt = f(xt_l),t = 1,2, ,T (3.7)

f(x, T) = Sr. (3.8)
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byn xepne (3.6) TeHaeme yOaKbITTBIH OaIlITanmKbl MOMEHTHHIETH TaHJOOHY
CYpoTTeuT. O3 kezerunje (3.8) TeHaeMe SJKOHOMUKAIBIK CUCTEMaHbIH aKbIPKbI a0a-
JILIHBIH MIAPTTAPBIH OCITWICUT. AKBIPBIHAA, (3.7) TeHIeMe aHbIH UIITEHINHUH JT1-
HaMHUKACBIH CYPOTTOMT, al KEPEKTOo Ct )kaHa KEJIECUEKTeTH OHIYPYILIKO WHBECTHU-
nua xt yuyH t MoMeHTHHIe eHaypyJreH f (X, t-1) HpOIyKTyHYH KeleMyH
OONYIITYPYYT® YCHHH TOMOHIOMT.

AHJ1a KaObUT aJIbIHTaH CasiCaTThIH CanaThl IUIAHIAIITHIPHUITaH ME3TUIIIE Ke-
PEKTEINTeH KaNMbl MaiIadyyITyKTyH TOMOHKY (PYHKIUSACHI MEHEH MYHO3I0JYIIy
MYMKYH:

J (Kx5,Kc>) =u(cy), Py =0,t=0,1,2 (3.9)

Tabnuua 3.1 Moaenaun e3repmesiepy KaHa Ty3YY4Y JI€MEHTTEPU

T NnaH[oo ropmsoHTy t=1, 2 ...

X+ ybarblHAa UHBECTULMSA T

Cs ybarbiHAa KepeKkTee T

() = {=s,t =1,2,... nnaH, UHBECTULMANBIK NPOrpamma
(e} ={er, 0 =1,2,... MAaH, KepeKTee NPOrpammach!
f(x) eHAYPYL GYHKUMACHI

ule) naiaanyy GpyHKUMA

So 6aluTanKbl NPOAYKT 3anachbl

St 6YOMAYH aKbIpKbl 3anachbl

Pezuonoopoyn neeuseu pecypcmapoin mooenoee.

busre 6enrmnyy Oup cymmaznars! kapaxaTt X 00JCyH, aHbl KbIprbI3cTan b
9KM 00JIycyHa GenymrTypyy kepek. Omioi 3ie yuypaa ap Oup aiMakThIH SKbUIIBIK
KHpelecu OyJl aiiMakka OeNTHITyy eJ4eMIery Kapaxarrap CajblHraHaa OUIIMHET,
Mucaibl, aiMakThIH Y /IIIChIHBIH (PYHKIIUSACH KOPCOTKYY KaTapbl UbIra ajar.

Xra 6apabap 00JITOH KapakaTTapJblH OMPUHYN TapMarblHa MHBECTUIUSIIO-
ono 6u3 D1 (X) re 6apabap *bUIIbIK KUpeIlIe anadbl3, ajl SMU (PUHAHCBUIBIK pECyp-
CTapIblH DKUHYM TapMarblHa MHBECTULMSIOOA0 OW3 KBUIABIK KHUpEIIe anadbi3
nevmu. D2 (Y). Omon ane yaypaa 0yJs1 TapMakTapAblH OUpUHE J1a CaJIbIHTaH Kapa-
KaTTapAbIH Oap IbIThI 3JI€ aKbIPhIHA YeHWH Naii1anaHblI0ai )KaTKaHIbITIH MOIOHTA
ama0bI3.

R1 (X) OupuHum TapMakka MHBECTHUITUSIIOO0 JKbUIIBIH aKbIpbIHA KapaTa 0a-
naHc, an 3Mu R2 (Y) skuHYM TapMaKkKa MHBECTULIUSIIOOA0 JIET KOEIy.

Kapaxarrapapl 5ku TapMmakTa TeH 06aymTypyyHY N >KbUT HUUHIE KU Tap-
MaKTaH TEH >KaJIbl KUpelIe MaKCUMaJAyy 00JI0 Typrangail 6amkapyy tanam Kbl-
JbIHAT. Ap OMp KBULABIH OalTaNbIIbIHAA (OMPUHYMCHH KOIITIOTOH/0) CEKTOPIIOP
apacblHJa 6TKOH XbUIJAaH KaJraH KapakarTapAblH CYMMAChIH Kaiipa 0eJaymTypyy
KYPYII J)Katat JIern oniaonoys.

15



Xi xxana Yil-KbpUIIBIH OalIbIHAa OMPUHYM jKaHA SKHHYU TaAPMAKKa CaJIbIHTaH
KapakaTTap, aj MU Sl - I-KbUIIBIH asTHIHIATEl KapaXKaTTap IbIH KaJIJBITHI OOJICYH,
MBIH/IQ

1=1,2,...n.
Anna
Si=R;(Xi)+Ra2(Y1) (3.10)
Sia =XiuY, (3.11)
Jlemek

Si=Ri(Xi)+Rs (Si—Xi).
N KBbIJI YYYH KaJIllbl KUPEIIC TOMOHKYYO Ka3bLJ1aT.
F (X1, X2,...XN, Y, Y2,...Yn,) = 2 (D1 (X) + D2 (Y)) — max (3.12)

byn yuypna, TEOMOHKY 4EKTO© MIAPTTAPHI ATKAPBUIBIIIBI KEPEK:

X1+Y1=Sy
Xo+Y=S
Xs+VY3=S,
....................... }(n+Yn=3n_1
(3.13)

Harterikana, 6u3 Tanganran aiMakTap IbIH OPTOCYHIa (PMHAHCHUIBIK Pecyp-
CTap/Ibl 2H YKaKIIIbI OOTYIITYPYY YIYH YEUHM aJlaObI3.

AUMaKmulK IKOHOMUKATILIK OCYUMYH MOOENU.

DOKOHOMUKAJBIK TEOpUsJIaH OeNruiyy OOJITOHION, SKOHOMHUKAJIBIK OHYTYY
K23 OMp HEru3rd napameTpiiep MEHEH MYHO3eJI0T, MUCAJbl, OHAYPYIITYH OCYY
TEMIIH, K€ KEPEKTOOHYH OCYY TEMIIU YKaHa JEHIIAIU. ANMAKTBIH KaJKbIHBIH Op-
TOYO KAILI00 JEHII3JIM KEPEKTOO JEHIIIIMHE TY3/10H-TY3 OalIaHbIILTYy A ICET-
tenuHer. OIIEHTUN, aWMakTarbl 3KOHOMHUKAJIBIK HIIMEPAYYJIYKTYH OHYTYIIY
TOMOHKY Y4 ceOell MEHEH raHa TYIIYHIYPYJIOT Jien OOJKOII0HYYaa: 1) SKOHOMH-
KaJIbIK aKTUBJYY KaJKThIH KOOOMyIIy; 2) KO0 OOJITOH KamuTalsl KoOenTYy; 3)
TEXHUKAHBIH €HYTYITY jKaHa AIMIeK CHIYPYMAYYIYTYHYH €CYIILY.

OMu OarTanksl MaceJICHHH TapaMeTpiiepuH cypeTTen kepeny. K(T) menen
Ou3 aiiMaKThIH MOTEHIIUAJBIH XKe 00pOopyH Oenruneitdbus. L(t) yayH skoHOMUKA-
JIBIK aKTUBIYY KaiK. AliMakThiH KepekToocy C(t) MeHeH OeNTHIeHeT, MHBECTUIIHS
I(t), atimakTeiH eHaYpYITY Y(t), TEXHOJIOTUSHBIH abanbl T(t) MEHEH OCNTUIICHET.
Kapanbim xaTkan Mojienae SKOHOMUKAIBIK ocyl S (t) TONTOO TeMIH MEHEH Oaii-
JAHBIITYY 0070T. AHAaH KUIUH, )Kacaiarad 60XoMoJaop 00t0HYa, aMaKTHIH YKO-
HOMUKAJIBIK OCYIIYHYH MaTeMaTUKAJIBIK MOJISTTH TOMOHKYI0H TYp/1O *Ka3blaT:

L=L,e™ ;; Y=e”L"K"™ ; K=1—-—A2AK; (3.14)
Y =C+1 ; |l =s5-Y;, A=42t uunu A=+ L/ (A— )
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MoenbanH 3KOHOMHUKAIBIK MAaaHUCH TOMOHKYAOM: OUPUHYN KO3PPHUITHEHT
TOJIYK MIII MEHEH KaMChI3 00iyy mapTsl L. DkuHUM TytoHTMa Y MPOIYKIUSCHIHBIH
OHIYPYIITYK (QYHKIUSACHIH OMIaupeT. YUyHdy Kod(h(UIUEHT aiiMakKka WHBECTH-
LIUSHBIH | )KypyM-TypyMyH cypeTTeuT. TepTyHUy TEHAEME OHAYPYLITYH KEPEKTOO
Y4yH KojaoHynymyH ounguper C kaHa uHBecTHIMS [. AKbIppIHIA, OCMIMHYH
TeHaeMe s(t) TONTOO bUIIAMABITBIH KOJIOHYY MEHEH KEpEKTee MEHEH YHOMIOOHYH
OpPTOCYHJIarbl O6MYIITYPYYHY OMIIIUPET. AKBIPKBI TYIOHTMA THEILIENTYYIYTYHO *Ka-
pamia Ko66-/lyrnac sxana Cosnoy GyHKIHMSCBIHBIH Karjaaibl YayH K03 OUIIMEHTH-
HUH )XYPYM-TYPYMYH CYPOTTOMT.

By skoHOMUKaJIbIK-MaTeMaTUKAIBIK MOJCIIIN YeuYY YUYH TpaHchopmarus
KOJIZIOHYJIAaT, aHbIH JKapAaMbl MEHEH Macelie KanuTaiasiH K(t) GyHKuusace yayH
oup nuddepeHInaIIbIK TCHAEMEre KeITHPHUIICT:

-I< = s-Y —1A-K; (315)
K=s-Lge @ K" 3 K

byn rennemenen (3.15) K (t) byHKUMSACHIHBIH MaaHUCH aHBIKTANAT, aHJAH
kuiivH Y, L, C )xana [nun uznenren maanwiepu. Moaens (3.15) 6emn 6enrucus K,
Y yuyHn Oem TeHaeMenu kaMThiiT, L, C xaHa I, 'kaHa YKOHOMHUKAJIBIK KAKTaH aK-
TUBJIYY KQJIKTBIH ©6CYY TEMIIMHUH nlapameTpiiepu n, Ko66-/lyrinac GpyHKIMSICHIHBIH
KOA(hDUIIMEHTH >KaHa, KAMUTAJBIH TIEHCUSTa YbITYY HOPMAChI )KaHa WHBECTUIIN-
SUTBIK CTpaTerus S OEpUIIreH kaHa 00Jyn dcentenet. oenruinyy. OmeHTur, aiiMak-
THIH 9KOHOMHUKAJIBIK ©CYIII TPoOIeMachliHa CAaHIBIK TAI00 KYPTY3YJIerT.

AHJIaH apbl ailMakTapra MHBECTULUAIIOO YUYH Oenrminyy MapkoBull MOJeNH,
OIIIOHOW 3JI¢ aMaKTHIK SKOHOMHUKAHBI ONITUMAJIYY OalIkapyy MOJEIN UIITEITHIT
YBIKKaH JKaHa KOJJIOHYIYY/a.

Pernonmop yuyH 6amkapyy mporeccTepruH MaTeMaTHKAIBIK MOJIEII00 YIYH
HETHU3 KaTapbl CalaTThIK PYHKIUAIAp TYPYHAOTY MOCIb allbIHTaH. busnuH yaypaa
ap Oup aliMak COIMAIABIK-DPKOHOMHUKAJIBIK CHCTEMa KaTaphl KapajaT kaHa Oy cH-
CTEMaHbIH YyuypJarbl a0aiblH YEKTYY MaalbIMaTTapJbIH >K€ CaHAapJbIH
KBIMBIHBICHI MEHEH aHBIKTOOTO OOJIOT Jiem dcenTenuHeT. Harbiiixkana TUTHT ke
Oyl PEerruoHIyH SKOHOMHUKAJIBIK JKaHa COIHAIJIBIK OHYTYIIYHYH ap TYPAYY MHpo-
rpaMMaliapbiHa KOMITIEKCTYY 0aa Oepyyre jkaHa TUTWI ke OyJl BapUaHTTHIH Taii-
JAChIHA TaHJI00 KACOOTO MYMKYHUYYIYK TY36OT.

OmenTun, Keiprei3 PecnyOnukachlHBIH aifMaKTBIK SKOHOMHUKAJIAPBIH aHa-
U316 YYYH OWp Karap 3KOHOMHMKAJBIK JKaHa MaTeMaTHKaJIbIK MOCIIEP CY-
HYIITaJTaH.

3-ry1aBachblHBIH YYYHUY mnaparpabl «IKOHOMETPHKAJIBIK MOAEIAEp
KaHa 00JI2K0JI100»

PernonmopayH HETH3rH MaKpOIKOHOMHKAIBIK KOPCOTKYITOPYHYH YOAKBIT-
TBHIK KaTapJapblH MPOTHO3/I00 YUYH CHI3BIKTYY KaHa ChI3BIKTYY 3MEC PETPECCHUSITBIK
MOJCIJIEp CYHYIITAIAT, PETHOHIOPIYH MaKpPOIKOHOMUKAIIBIK KOPCOTKYUTOPY 00-
10HYa OOJKOJIIOP TY3YOT.
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Hndopmannonnas 6a3a fannabix no Pernonam

‘

Brrancaenue koa(pHIHEHTOB NapHOH KOPPESIHH
MEXKIY OCHOBHBIMH (haKTopaMu

4

Pemenue nuHeiHO M, napaGoidecKoi, rumepboIHIecKoH,
CTETIEHHOM, TI0Ka3aTeNbHOMH, YKCIIOHEHIMATBHOM,
JorapUpMHUIECKOi perpeccuu

4

ITocTpoenne Monenet MHOXECTBEHHOH TMHEHHOM perpeccuH,
JUMCIIEPCHOHHBIH aHAIIN3, METO /| HAMMEHBIHX KBaJIPATOB.
CocTaB/ieHHe KPaTKOCPOUHEIX H CPEIHECPOTHEIX IIPOTHO30B
s peraoHos KP.

Cypot1.3.5 AlimMakTapIbIH CBHI3BIKTYY aHa CBHI3BIKTYY AMEC PETPECCHSIIBIK
aHAJIN3UHUH OJIOK-CXEMACHI.

Tanmnoo kepceTKeH 161, OyJ1 HErM3rM MaKpPO3IKOHOMUKAJIBIK KOPCOTKYUTOPIYH
OpTOCYHJ1a abJlaH ThITbI3, T3 IPOMOPLHOHANABIK Oainansi 0ap. Koppensius ko-
dOUIMEHTUHUH MaaHWJIEPH HUMIIOPT MEHEH OHep >Kail eHJIYPYIIYHYH OpTO-
cynnarel 0,85ten, M1 menen aiipun yapba eHaypyuryHyH oprocyHaarsl 0,99ra
yeiinH. Koppensuusibik scenteenep OUIOHION 3j€ OepuiireH MakpOodKOHOMMKA-
abik kepceTkyutepay (ML, sxcropt, MIopTt, HHBECTUIUSIIAP, OHOP Kal skaHa
alipl yapOa MPOAYKIUSACHI) OM3IMH DKOHOMETPHUKAIBIK MOJECIICPUON3IUH He-
TU3TH MMapaMeTpiiepy KaTapbl TaHA0O a0JaH HETU3AYY JKaHa MbIM3aMIyy dKEHIHU-
T'MH KOPCOTYM TypaT. JKOHOMETPUKAJIBIK U3WII00HYH KUMMHKH KaJaMbl KOPpeJIsi-
[USIHBI aHBIKTAaraH/1aH KUMMH MaKpOIKOHOMUKAJIBIK KOPCOTKYUTOPAY TaIA00 JKaHa
O0JKOJIA00 YUYH PErPECCUsIIBIK MOAENAEPIn TY3Yy Oomiym caHanat. bapasik aii-
MakTap OOIOHYA HETU3TM YKOHOMMKAJIBIK KOPCOTKYUTOp (6Hep *kail >kaHa aubul
yap0Oa MPOAYKIUACHIHBIH KOJIOMY, SKCIIOPT, UMIIOPT, UHBECTHUIINSI) OOFOHYA ChI3BIK-
TYY ’aHa ChI3bIKTYY AMEC MOJIEIAEP CYHYIITaIaT. DCENToe IKCIEPUMEHTTEPUHIH
HatbIfkacbiHaa 1001eH ambik 60/pKOIAYY MoeaAep dcentenared. Tabnuia 3.3 aii-
MakTapabiH MJIIIcbIH MPpOrH03100HYH MOJENIEPUH KOPCOTOT.
3.2-tabnuna Koppensius korddunuentrepu xana KP Herusru kepcoTKydTopyH
aHBIKTOO.

Kosdduuu- | MuBectu- BBII O6bem DKCropt HNmmnopt Ob6beMm
€HT Koppe- 1005078 (MmH.COM) | cenbx0o3 | (MIH.AOMI.) | (MITH.JZOJL.) MIPOM.
maun r =/ (MuTH. PO, PO,
Koaddumu- COM) (MH.COM) (MitH.COM)
eHT TTeTen-

HNusectu- 1 0,97 0,96 0,96 0,93 0,94

BBII 0,94 1 0,99 0,95 0,92 0,98

O6beM c-x 0,92 0,99 1 0,93 0,91 0,96
TITINOTTVKITUN

OKkcnopt 0,92 0,90 0,87 1 0,99 0,91

Nmmnopt 0,86 0,84 0,83 0,97 1 0,85
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O0BeM
IIPOM. TIPO-
JyKIIUH

0,88

0,96

0,93

0,82

0,73

3.3-tabmuua Keiprei3 PecriyOnukaceinbi aiMakTapblHbIH W ITICBIHBIH CHI3BIKTYY
’KaHa CBI3BIKTYY 3MEC IPOrHO31004Y MOACIIAEPH.

batken
00-
JIaCTh
y =
1744 -t
+
27882

y =
5839 +
6153t -
152 t?

y =
65142
- 85348

/t

y =
4389 -
t 0,94

y:
2509 +
48112 -

Ig t

y =
14915 -
1,1°

JIK-
AOan
o0J1acTh

y=-0,3t
+796,9

y = 856
239t
+1,69 t2

y =
7735 +
88,2/t

y:
816,4 -
t 0016

y =
820,3 -
334 - g

y =
794,2 -
0,99 ¢

Hc-xynb
00J1acTh

y =217
t +
1573,6

y = 1600
+113t+
0,7 t2

y = 1786
- 247,41
t

y =
1555,3 -
t 006

y =
1549,4
+233,7-1

gt

y =
1578,5 -
1,01 ¢

Happin
00J1aCTh

Yy =-6,0 -
t+115,9

y =147 -
175 t+
0,4 - t?

y = 39,2
+122,0/
t

y = 158,9

-t -0,52

y =139,5
—-90,7 -
Igt

y=122,2
. 0,92

Omickas
001aCcTh

y =
248,9-t +
12,83

y = 148,9
+48 - t—
2.2 - t?

y =405,7
-2452 1/t

y = 208,4

-t 0,27

y =198,3
+ 189,7 -

Ig t

y =247,2
- 1,04 1

Tanac
00-
J1acTh

y:_
1,71 - t
+34,4

y =
38,5 -
3,0t +
0,112

y =
15,8 +
24,3/t

y =
46,3 -
t -048

y =
39,2 -
23,1 -

Igt

y =
41,78 -
09°

Uyi-
cKas
0o0acTe

y = -
0,65t +
13,0

y=21,6
—2,6-t
+0,1 -
t2

y=4,6
+193/
t

y = 26,2

-t -0,68

y=21,0
- 15,5 -
Igt

y =
21,28 -
0,87 !

Teprynuy naparpag «I'PIIHbI NpOrHo3100 Y4yH MAIIMHAJIBIK OKYTYY».
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Bbyn naparpadna ke3eMeneHreH MallHAIBIK OKYTYY METOJAOPYH KOJI0-
HYY MEHEH OalJlaHBbIIIKAH MUJAETTEP TAJIKYYyJIaHAaT. AUMaKTapblH HETU3rH MaK-
PO3KOHOMHUKAJIBIK KOPCOTKYUYTOPYH MPOTHO3/100 MUJIIETH TypaT: IyH alMaKTBIK
npoaykT xe AJIIL, eHep xail NpOAYKIUACH )KaHa albul yapOa MPOIyKIHUSACHI.

busre 6enrunyy 00aroH0#, KO36MOIIOHYYYY OKYTYy — OYJI ’KacajaMma WH-
TEJUIEKTTUH YOH CYOKJIacChl OOJIrOH MAallMHAJIBIK OKYTYYHYH HETM3IH arbIMBbl.
KezemenneHreH MallMHaJIBIK OKYTYYHY O€ITHIIYY KHUPHUII-OCNTHIYY YbITYY
JKYNTAPbIH KaMThIraH MHUCAJIJAPAbIH TONTOMYHAaH MOJEIJIEPAN KYypyyHYH airo-
PUTMIEPHH JKaHA bBIKMAJIAPbIH alKaJIBIITHIPAT.

benrunyy OoJNroHI0M, a3bIpKbl yuypJa Ke3eMeJl acThIH/a OKYTYYHYH Kell
caH/larbl aJITOPUTMIEPH UIITEIUI YbIKKAH, alapAblH ap OMPUHUH ©3YHYH KYYTYY
’KaHa aJchl3 JKakTapel 6ap. bapaplk Tanmo00 TanmbslpManapsl YUYYH 3H bUIAHBIKTYY
OMPIUKTYY AJICOPUTM KOK IKEHU Ja aHbIK.

Knaccudukanus macenenepus yeuyy YUYH KO36MeIeHYYYY OKYTYy ajiro-
PUTMAEPUHE TOMOHKYJIOP KUPET: YEUHUM JapakTapbl; KOJA0O BEKTOPAYK bIKMa-
napsl; baliec kmaccupuKaTopy; ChI3bIKTYY JTUCKPUMUHAHTTBIK aHAN3; K-KaKbIHKbI
KOLITYHAJIap bIKMACHI.

Ke3emeure ajiblHraH MallMHAJIBIK OKYTYY IPOOJEMACHIHBIH (DOPMAIAYY Kb
bopmyHpoBKackl TOMOHKYA6U. OKYy KBIUBIHABICHL JI€T aTOOr0 00110 TypraH N
Mucanaap 00JaCyH. AHJaH KUHUH ap OMp OKyy MHcallbl TOMOHKY ¢opmana Oe-

THUJICHCT.
{(x1, Y1), - (D¥n; YD

MBIH/IA X1 - I-MHCAJIJIBIH KHUPHII ©3r0UeYKTOPYHYH BEKTOPY, aJl IMH Vi - i-

MUCAJIJIbIH MAaKCaTTyy MaaHHUCH.
AHJIaH KUWWH YUPOHYY QITOPUTMU PYHKIMUSHBI U3ICUT
e (O XY,

MBIHJIa X MOJEIANH KUPYY MEUKUHAUTH, Y - UYbITapyy MEUKUHIUTH.

g dynkuusacel G QyHKUMATAPBIHBIH MEHKUHAUTUHUH 3JIEMEHTH 00JIyN ca-
HajaT, aj TMnoTe3a MEMKUHAUTH JIeT /1a aTaiar.

g GyHKIMSACHIH Oantka QyHKIHS TYPYHI® KOPCOTYY BIHTAUITYyY
f: XxY—R,
MBIHJAl g TEHAUKTH KaMChI3 KbIJIFAH Y MAaHUCUH KalTapyy YUYH aHBIKTaJIraH
g (x)=argmaxy f (x, y), rne f € F.

G xaHna F kannaiapip 6up QyHKUIMS MEUKUHIUTK OOTYILy MYMKYH 00JICO
71a, KONTOTOH YHPOHYY alTOPUTMICPH BIKTBIMAIIBIK OOJYI CaHalaT, MbIHIA (
HIAPTTYY BIKTBIMAIIYYIYK opMackira 33 g (X) = P (y | X) xe f pyHkmsico 6up-
TeJICIIKEH BIKTBIMAIIBIK MOieTuHIH hopmacki anat f (X, y) =P (X, y). Mucansi,
xoeHekell baiiec knmaccudukaropy kaHa CBI3BIKTYY JUCKPUMHHAHTTBIK aHAIHU3
OupresemKkex bIKTBIMAIIBIK MOICIH, a1 MU JIOTUCTUKAJIBIK PErpeccus MapTTyy
BIKTBIMAJITBIK MOJIEJIH.
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g xaHa f pyHKIMSITapBIH TaHI00/10 KM HETU3TH bIKMa 0ap: SMITUPUKAIIBIK
TOOOKEIIUKTH MUHUMAJIJAIMITHIPYY JKaHa CTPYKTYPAJIBIK TOOOKEIIUKTH MUHU-
MalgamTeIpyy. TOOOKENIUKTEpa SMIUPUKATIBIK MUHHUMHU3AIUIOO0 TPECHUHT
MaaJbIMaTTapblHA 3H Tyypa KeiareH QyHKIusHbI n3aeiT. CTpyKTypasbik TO0O-
KEJUKTH a3aiiTyy Oup *KaKTyyJdyKTy jKaHa TUCIEPCUSHBI Oy3yydy jka3a QyHK-
IUASICBIH KAaMTBHINT. MBIHIaH THIIKAPHI, MOJICIINH TapaMeTPHH 022100 KaHYaJIBIK
a3 00JICO, aHBIH IUCTIIEPCUSICHI OUIOHYOIYK KOTopy OOJIOT KaHa TECKEPUCUHYE.

OKku ydyplla TeH OKYyy KOMIUIEKCH Ke3 KapaHAbIChl3 KaHa Oupaen
OeNYIITYpYATOH >XynTapaaH (Xi, yi) TypaT Aen OO0JDKOJIOHOT. DYHKIUSHBIH
MalIbITyy MaaJbIMaTTapblHA KAHYAJIBIK TYypa KeJIEPUH TEKIIEPYY YUYH KOTOTYyYy
dbynkuusicel anbikTanaT: L (yi,y), MpIHAa'Y — MHcal YYYH MOJENb TapaObIHAH
OO0JKOJIIOHTOH MaaHH (X1, y1).

TobGokenauk R (g) )Korotyy g kaTapbl aHbIKTAJIAT, aJlap]ibl OKYTYYHYH Maallbl-
MaTTapbl O0IOHYA TOMOHKY 161 6aanooro 60i0T:

R (9)=1/NX L(yi, g(xi)).

MyraiuMm MEHEH MalllMHaJIbIK OKYTYYHY KOJIIOHYY MEHEH ailMaKTap.bIH
SKOHOMUKACHIH aHAJIU3/06 >KaHa MPOTHO3/100 YUYYH THEIIeNyYy MaajabiMaT 0a3achl
UIITEIUI YbIKKAH.

Herusru nporpammansik kypaigap: Python nmporpammanoo tunu, Pythonmo
BeO THpkemenep yuyH Django ¢pelimBopk, Python yuyH maremarukanibik KUTEN-
KaHanmap: MaremaTtukanblk KutenkaHa; Statsmodel kurenkanacer; Python'myn
KJIACCU(PUKALUSACHIH, PETPECCUSCHIH KaHa KJIACTEPIIoe bIKMalapblH KOHOKOUIOTYY
YUYH ap kaHnait pyskuusuiapsi xkana Python yayn Matplotlib 6epunumirepun Bu-
3yaJIallIThIPYyy MAKeTTePUH CyHYII Kbirad Scikit-ylipeHyy MalimHaIbIK OKYyyTY-
HYH KMTEIKAHACHI.

Omentumn, aitmaktap 6orondya M1 THbIH skaHa HETM3TH MAKPOIKOHOMHKAJIBIK
KOPCOTKYUTOPAYH MaasibiMat 0a3ackl Ty3ynny. Temenae Keipreiz PecriyOnnkachl-
HBbIH YJIYTTYK CTaTUCTUKA KOMUTETUHUH aiiMakTap 00IOHYA paCMHUIl MaalbIMaTTa-
PBHIHBIH HETU3HWH]IE MaaJIbIMAT 0a3aChIHBIH KBl TY3YMY KeNTUpiIreH (3-cypeTty
KapaHbI3).

AHJIaH KUWWH, MaaJlbIMaT 0a3achl KO36OMOJIIOHTOH MAIIWHAIIBIK OKYTYYHYH
AJIEMEHTTEPU MEHEH aJI/IbIH aja UILITETUIIET.
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Beoa [12]: df.head(1@)

out[12]:
Gody Batken Jalal_Abad Issyk_kul Naryn Osh  Talas Chui Bishkek

0 1992 5505 9472 119.3 53.8 10125 718 13275 12543
1 1993 6606 10314 1482 59.7 11247 89.8 16924 16709
2 1994 7007 1483.1 195.7 65.9 1173.1 846 22521 20833
3 1995 5608 17404 212.0 67.8 11896 219.0 3898285 249898
4 1996 6709 3400.8 29559 106.3 20399 7043 65930 29205
5 1997 7303 40691 34852 16336 57219 12047 71798 73914
6 1998 10218 45859 39116 16572 60924 11564 77202 90477
7 1999 22243 7162.4 78516 16894 66005 20009 88434 123415
8 2000 25344 1617.0 107584 30231 92354 26626 12678 12846
9 2001 22873 10477.8 125438 30448 86579 27961 155849 179777

Cypert. 3.6 Keipreiz PecriyOnkachiHbIH alMaKTaphbl YUYH MaallbIMaT 0a3aChIHBIH
CKPHHILIOTY.

bBuwxex yuyn kezomence anviHean MAUUHANBIK OKYMYY HAMbLUXCAIAPB.

AnereHyie ChI3bIKTYY PETpPECCUSHBIH MOJEIACPUH TY367y. AHNIaH KUWUH,
TY3YJIreH  MaanbIMaT Oa3acel OOIOHYAa JIYH PETHOHAYK  OHAYPYLITYH
OONYIITYPYAYIIYHYH MaallbIMaT 0a3zachl TY3YJIOT *aHa TaijaHar. Maaibimar-
TapJbl aHATU3[00 YYYH KO3OMOJJIOHTOH MAIIWHAIBIK OKYTYy TEXHOJOTHSCHI
KOJJIOHYJraH, aram aiTkadna, Python mporpamMmanoo THUIMHHH KHUTEMKAHACHI
KOJIJIOHYJITaH.

MamrHa MeHeH oKyTyyHYyH Moaenaepu [ PI1, eHep kail mpoayKIUsACHI )KaHa
aiipLT 4apba MpOAYKIMACH O0IOHYA CTATUCTUKAIBIK MaalbIMaTTapAbIH HETH3UH/IC
TY3Y/lOT. AHJaH KWUWWH, aTalbIH CHI3BIKTYY PErpecCHsHBbI KOJIOHYy MEHEH 0o-
JOKOJIZ00 MpOoIeaypackl )Kypry3yniet. Cypet 3.7. Ty3yJATreH OOKOJII00IOPYH Ha-
TBHIIKAChIH KOPCOTOT. byl yuyp/ia, ChI3bIKTYY MOJEINH Kypyy YUYH, OM311MH Maa-
JBIMATTAP OKYTYY jKaHa CBIHOO TONTOMIOPY OenyHreH (cypert. 3.8 kaparsiia).

OmeHTun, MaiivHa YUpeHYY MOJAEIIEPH KypyJIraH jkaHa ChI3BIKTYY perpec-
cusg Y4yH Mamuienep anbiHrad. buspe W/IIIHbIH, eHep xall eHIYpYyLIYHYH
KOJOMYHYH aHa alblul yapba MpOAYKITUSCHIHBIH KOJIOMYHYH KbICKA MOOHOTTYY
cepusIChl OOJITOHIYTYHA OaillaHbIITYy OU3AMH MOJIENTe Kaiipa JaspAo0 Ipouey-
pacsl Tajan KbuibiHAT. OMIECHTHIT, KHIWHEKEeH MaalbIMaTTap YUYYH OU3IMH MOJEIH
Kaiipa gaspaanrad 0.a. MaanbIMaTTapAbl TEKIIEPYYAO Tyypa dMEC UI alibin Oapart.
Dcenreenepay Xypry3yy kaHa MOJENIU allyy >KaHa OTOPKY Aapa’kajgarbl Kem
MY46eJ1epAy KOJAOHYYHYH HETH3HHIE OOJKOJI0O0JOpY TY3YY Tajuan KbUIbIHAT.
byn makcarra A.H. TUXOHOBAYH peryaspu3aiusiIiOOHyH TEXHOJIOTHSICH KOJIOHY-
nat. Temenky 3.9 cypyrry Oyl TEXHOJOTHSHBI KOJJOHYYHYH HaTBIM)KAaChIH
KOPCOTYJITOH.
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KuiinHku KaiaM MaliMHaIbIK OKYTYY MOJEIMHHUH TaKThITBIH 0aanoo 6oy caHa-
nat. 3.10 cypeTTe MoIenIuH TaKTHITBIH 0aaio0 HATHIMKAIAPhIH KOPCOTYJITOH.

| i H ! 4 §

Toge! 1984000000 1938000000 2000000000 2011000000 2014000000 - 2018.000000
Teetipogauine faneely BPTI pow rosapos 1581 70000 3387 8L000 6120000000 28108400000 JE28900000 3908500000
Tporsos BP mpow mpogyumi 462200529 2506 84085 TS TT4R62 23184 0501 4237601 30028512548

CunGramporvosa 200105208 QHOTRANT AT TR MOOEN NTAneEd

Cyport 3.10 MonenauH TaKThITbIH 0aaj0o0.

OmeHTun, MaanpIMaTTapbl aHATU3/166 YUYH, OU3 MyrajJuM MEHEH MallliHa-
JIBIK OKYTYY T€XHOJIOTHSIIAPbIH KOJIIOHAYK. XKakbiHaa uirrenur ubikkad Core Data
Science cuctemacsl OM3AMH TamNIIBIPMaHbIH MaaJlbIMATTapbIH BU3yaIU3AIUSAIO0
YUYH KOJITOHYJTaH. bys Makanaga Ou3 aHATMTUKTEPre JKaHa UILITEN YbITyyJdyiapra
Pythongo nporuo3 xypry3yyre MyMKYHAYK O€preH skaHbl YOAKbIT KaTapiaapbiH 00-
JHKOJIZI00 BIKMACBIH KOJIOHO0Y3. buzaun Muiietnous3 yuyH Oy aaropuTMan KoJi-
nonyy 2020-2022-xpuinapra 6osmkonny oepet (0.a. 3 Kbl anablia).

Avimaxmap 6otonua I'PIIHbin cbl3b1KmYy MOOEN0epUut OKYymyy #eaHa Kypyy.

MyranuMm MEHEH MallMHaHbl YUPOHYYHY KOJJAOHYY OOIOHYA U3UIA060Y3AYH
KkuiinHKK 3Tadbl RC ap Oup ydeiipecy YUyH 3CENTee SKCIEPUMEHTTEPUHEH Typar.
bunikek maapblHbIH YKOHOMUKAJIBIK KOPCOTKYUTOPY YUYH KEITHUPUITEH OapablK
ACENTOeJI6p, MOJACIIAED, ATOPUTMIED ap Oup aliMak yuyH KoijnoHynat. benrunei
KEeTUy Hepce, MallMHAIBIK OKYTYYHYH MOJEJJIEPUH TY3YY aHa OKyTyy Y4YH Oap-
JIIK OAIlITaKbl MaaJlbIMAaTTap SKOHOMETPUKAIILIK MOJICIIEPAMN TY3YY bIKMaJlapblH
OenruiereH xoropyaa OepuireH.

bamgxen obnacmul.

baTkeH alimarsl yu4yH KO30MOJIIOHTOH MAalIMHAJIBIK OKYTYYHYH HaTbli>Kaa-
PBIH Kapar Kepeuy.

batkeH 0011yCy YUYH CBI3BIKTYY PErpecCHUsiHbI KOJJAOHYY MEHEH OO0JIKOJ10-
OHY TY3YY TE€XHOJIOTUSCHIH KOJJOHYY TOMOHKYA0M HaThlibka OepeT (3.11-cyperty
KapaHbI3). Moaenu KakIbIpTyy YUYH OU3 perysipu3aius bIKMachliH KOJA0OHO0Y3,
0.a. MUHUMYyMTa TYIIYPYJITreH (QYHKIIUSHBIH 9H YOH CaJIMarblHaH KyTYJa0bI3.

24



Dbamiencrkaa obnacme.

Pacnpenenesme No ronas

Puc.2. Tlpornos BPII GatkeHekol 00macTH.

BPN na B:

Pacrpeaaneross 1o rogam
Puc.3. PesynsTarsl ¢ IPUMEHEHHEM PETYIAPH3AIHH IOIHHOMAMH BBICOKOH
CTeNeHH H CHIMOHIHOH GyKumH.

Cypert. 3.11 batken obnycy yuyH ['PIIubs1 moaenee.

XKanan-Abao obnycy.

Temenky cyperre  XKanam-AGang  ob0mycy  OoroHYa  MPOTHO37I00
KBINBIHTBIKTAPEl KOPCOTYJIroH. CBI3BIKTYY KON MY4e MEHEH MPOTHO3400I0H
KHiinH, 6u3 OyTnereH mopenau anadwi3. Kuitmnku kamam - JKaman-AGan obma-
CTBIHJIa JlagpjandaraH MOJIEJre Kol MYUYeJIOpAYH KOTOPKY JapakallapbIHbIH TEX-
HOJIOTHSICHIH KOJIIOHYY, Oyl TOMOHKYOW alrbUIBIKTYY HaTbhiixkaHbl Oepet (3.12-
CYPOTTY KapaHbI3).

blcvik-Ken obnycy.

Omu blceik-Ken o0nycyHna eteny. bapasik scentee 3KCIEpUMEHTTEPH MY-
PYHKY aiiMakTapAarbiiai 3Je TEXHOIOTUsIapbl KOJJIOHYY MEHEH KYPIy3YJIoT.

DOMHU perpeccusIbIK aHATU3UH kKapaaMbl MEHEH Oyl ailmakka 00JxoI Ty Oe-
penu (3.13-cypeTTy KapaHbI3).

VYuryn ceisikryy ane, Kolpreiz PecriyOnukacblHbIH ap Oup aiiMak yuyH Oarii-
KapbUIraH MaIIMHAIIBIK OKYTYY BIKMaJapbl, MOJACIIEPH, aITOPUTMACPU KOJJIOHY-
nat. Temenky canmap Hapwia, Om, Tanac sxana YUyt oOmycTapsl ydyH Mojed-
Jepd, aNTOPUTMICPIN >KaHa OOJDKOJIIO00JIOPAY OKYTYYHYH HAaThIKaIapbIH
kepcotoT (3.14-cypet — 3.17-cypeTTy KapaHbI3).

OmenTun, OamkapbUIraH MaIlTUHAJBIK OKYTYY BIKMaJapbIHBIH HETH3WHIE
Koiprei3 PeciyOmkachbiHbIH OapablK ailMakTapbl YIYH MOJCIIAEP KypyJIraH.

AWMAaKTBIK 3KOHOMHUKAJIapAbl MPOTHO3/100 YUYYH KO36MOJIOHIOH MalllHa-
JBIK OKYTYY MOJEIIJIEPH JKaHa aITOPUTMJIEPH KOJOHYNaT. JKaHbl TeXHOJIOTHUsLIIap-
neiH HeruzuHae Koipreiz PecryOnurKachlHBIH aliMaKTapblHBIH SKOHOMMKACHIHBIH
HErM3ru KOpCOTKYUYTOPYH IMPOTHO3/I00 YUYYH MOJEIAEP TY3YJYI, aJIrOpUTMIEP
UIITEJIUIT YbIKKAH KaHa KOMITBIOTEPIMK MpOoTrpaMMalap CyHyIITalITraH.
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Cyper. 3.16 Tanac o6iycy: MalIMHAJIBIK OKYTYYHYH KaHa MPOTHO3J00HYH
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Prc.2. TIpornosupoBanne mineiinoi perpeccheii BPII Uyiickoit

Puc. 1. Mogemupoarue BPII o Uyiickoit obnactm.
obmacTH.

Cypert. 3.17 Uyii 06iyCy: MallIMHAJIBIK OKYTYYHYH JKaHa MPOTHO3/I00HYH
YKBIMBIHTBIKTAPHI.

KOPYTYHIY

1. 3aman6an UIMMHN JEHIIRJIJIETH aliMaKThIK SKOHOMUKAJIAPAbl aHATU3]100
YKaHa MPOrHO3100 Y4YH DMM MeTonnopy, SIKOHOMETPHUKA dKaHA PETMOHOMETPHUS,
MaaJbIMATTBIK TEXHOJOTHSIIAP KaHA cCUCTEMaap, OLIOHION 3JI€ MAIIMHAJIBIK OKY-
TYYHYH aKbIPKbI bIKMaJIapbl KOJJOHYJIAT.

2. KeIprei3 PecryOauKachIHBIH aifMaKTapbIHBIH HETH3TH MaKPOAKOHOMHMKA-
JIBIK KOPCOTKYYTOPYH H3MIII00 KaHAa aHAIN3[106 YIYH CYHYIITAIraH YKOHOMHKA-
JIBIK-MATEMAaTUKAJIBIK Moeaep (alMaKThIH JKbUIABIK OHAYPYIIYHYH MOIEIIH; aii-
MaKTBIH YKOHOMHKAJIBIK OHYTYY MOJE/IH; aiMaKThIH HETU3TH PECYPCTAPBIHBIH MO-
JIeTTH; PETHOHIYH 9KOHOMHKAJTBIK ©CYII MOJICIIH, alMaKTapra HHBECTHUIIMSIOO YUYH
MapkoBuIl MOJie/H, alfMaKThIK 9KOHOMHUKAHbI ONTHUMAJAYy Oalikapyy y4yH Mo-
JEIn).

3. DKOHOMETPUKAJIBIK aHAIU3/IMH, ChI3BIKTYY ’KaHa ChI3BIKTYY 3MEC perpec-
CHUSIHBIH jkKaHa (PaKTOPIyK aHATU3IUH METOAIOpYHYH Heru3uHae Keiprei3 Pecmy0-
JIMKACBIHBIH PETHOHAOPYHYH JIYH PErHOHIYK MPOAYKTYCYHYH, OHOp >Kail jkaHa
aiipu1 yapOa eHaypymyHyH 1001eH ambik 60IKOIAYY MOJIETAEPU KypyJIraH.

29



4. «Kpipre3 PecryOnukachiHbIH aliMaKTapbl» MaalbIMATTBIK TEXHOJOTHS-
Japbl )KaHa MaaJbIMaTThIK CUCTEMAChI, aIUCTEIUTUPUIITEH BEO-CalT )KaHa MaaJbl-
MaT 0a3ajapbl UIITEJIUIT YbIKKAH.

5. bupuHun x0Ty MalIMHAHBI YHPOHYY METONAOpYHYH Herusunje Python
TAJIMHJETH KOMITBIOTEPAUK THUPKEMEIEP, MOJEIAEDP, aJrOPUTMIEP, MAaTEMATUKA-
JBIK KUTENKaHamapabl skaHa Keipre3 PecnyOnmkachiHbIH jkaHa buinkek oOiycra-
peiHbIH MIIICBIH TPOrHO3100 YUYH MaajsIMaTTapAbl BU3yIN3alUsAI00 apKbUIYY
KypyJTraH.

6. PernoH1yk S5KOHOMUKaJIapAbIH IIPOrHO3/100 MACEJIEIEprH YeuYY YUYH Ma-
TEMaTHUKaJIBIK anmapar, IporpaMMallblK KapaxaTTap, AITOPUTMIED XkKaHa IIporpam-
MaJap Ty3YyJy, alap ap TapanTyyjayry MeHeH Oallka MpUuKIIaaIbIK 3JKOHOMUKAIbIK
MaceliesepAe KOJaJAOHYIyIly MyMKYH.
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PE3IOME
muccepraiuu Kepumosa Yinana TypcynOexoBuua Ha Temy «Pa3paboTka HHGOPMAIMOHHBIX
TEXHOJIOTHI U MaTEMaTUUECKUX MOJIENEN /Ul aHaIM3a U [IPOTHO3a PErMOHAJIbHBIX SKOHOMUK
KP» Ha couckanue yuyeHoil CTeneHu KaHauaaTa TEXHUYECKUX HayK 10 CIEeHHUaTIbHOCTH
05.13.16- nprMeHeHNe BEIYMCIUTEIBHON TEXHUKH, MATEMAaTUHIECKOTO MOICTTMPOBAHNE M MaTe-
MaTHYECKHX METOJIOB B HAYUHBIX UCCIIEIOBAHMIX (IO OTPACIsIM HAYKH)

KitoueBble cioBa: nH(pOpMalMOHHBIE TEXHOJOTWUHU, WH(OpPMALMOHHAS CUCTEMa, Me-
TOJbI IKOHOMHKO-MATEMATHIECKOTO MOJICTUPOBAHUS, MOJIECITH U QJITOPUTMBI MAIIIMHHOTO 00Yy4e-
HUSI, pETMOHAJIbHAs SKOHOMUKA, IPOTHO3UPOBAHKE, TIPOTHO3HBIE MOJIEIIH.

OO0beKTOM HCC/Ie0BAHMS SIBIIICTCS aHAJIU3 W MPOTHO3 OCHOBHBIX MaKPOIKOHOMHYE-
CKHX IOKa3aTesied peruoHalbHbIX SKOHOMUK KP.

IIpenmerom uccieqoBanus sBsieTCs pa3padboTka HHPOPMALIMOHHBIX TEXHOJIOTHH U CH-
CTeM, MaTEMaTHYECKUX M MPOTHO3HBIX MOJENEH, a TaK)KE METOJ0B MAIIMHHOTO OOyUeHUs s
peruoHanbHbIX SKOHOMHUK KP.

Metoab! uccienoBanus. MareMaTuueckoe MoieTUpOBaHre, HH(POPMAIIMOHHBIE TEXHO-
JIOTUM, METOJIbI TUHEHHOTO M HEJIMHEHHOTO PErPECCUOHHOTO U (PAaKTOPHOTO aHAIHM3a, TEOPHS U
METO/Ibl MALTUHHOTO 00Yy4YeHHUsI, pa3padoTKa MPOrpaMMHOT0 00eCTIeYeHHsI.

Heanio 1uccepTauMOHHOM PadOTHI SIBIISIETCS UCCIIEIOBAHNE PETHOHAIBHBIX YKOHOMHK
KP Ha ocHOBE MaTeMaTH4eCKOr0 MOACTUPOBAHUS M MAITUHHOTO OOYYEHHSI C TPUMEHEHHEM HH-
(hopMaIMOHHBIX TEXHOJIOTHUH U CUCTEM.

B padore nmocraBjeHbI M PelIeHbI CJIeAYIOLIHNe 3a1a4HU:

- pa3paboTaTh S5KOHOMHKO-MAaTeMaTHYECKHUE MOJICNIN TS aHam3a pernoHoB KP;

- JUIsl IPOTHO3UPOBAHUSI OCHOBHBIX MAaKpOIKOHOMHYECKHUX IOKa3aTeel PEerMoHOB IO-
CTPOUTDH MPOTHO3HBIE MOJIENIM Ha OCHOBE TEOPUHU U METOJIOB SKOHOMETPHKH;

- pa3zpaboTath HH(POPMAIIMOHHBIE U BEO-TEXHOJIOTUH /75l pernoHoB KP;

- JUIA TIPOTHO3UPOBAHUS PETUOHATBHBIX YKOHOMHK MPUMEHUTH JJIEMEHTHl UCKYCCTBEH-
HOTO MHTEIUIEKTa (MOAKIACC — MAIIMHHOE O0y4YeHHUE) U MOCTPOUTHh MOJEIN U aITOPUTMBI Ma-
ITUHHOTO OOYYEHHSI.

IIpakTH4eckas 3HAYUMOCTb.

OcHoBHBIE pe3y/IbTaThl KAHAUIATCKON AUCCEPTALUN UMEIOT MPAKTUYECKYIO IIEHHOCTb.

Takue pe3ynabTaThl, KaK KOMITBIOTEPHBIC MPIIOKEHUS, WH()OPMALMOHHBIE CHUCTEMBI U
TEXHOJIOTHH, pa3paboTaHHbIC BeO-CalThI M 0a3bl JaHHBIX, MATEMAaTHYECKOE 00ECTICUeHNE B BHUJIC
MaTEeMaTHYECKUX MOJIETICH U METOOB, MOJHOIIEHHO (DYHKIIMOHUPYIOT U AOCTYITHBI JIJIsl 3aHHTE-
PECOBAHHBIX MOJIb30BATEIECH.
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CreneHb HCIOJIB30BaHNs Pe3yJbTaToB. [IporpaMMHbIi HHCTpYMEHTapUid, IPUMEHEH-
HBIH B JCCEpTAIK M BKIIOYAIOMINI B ce0sl COBpEMEHHBIE SI3BIKU ITPOrpaMMUpPOBaHUs, BeO-pe-
JTAKTOPBI U BEO-TEXHOJIOTUH, a TAKXKE METO/Ibl MATEMATUUYECKOT0 MOIETMPOBAHNUS B IPUKJIIAIHbIX
SKOHOMHYECKHX 3a7a4ax BHeApeHbI B yueOHbI mpouecc KI'Y um. U. ApabaeBa, uto moarsep-
JAETCS COOTBETCTBYIOIIMM aKTOM BHEAPEHUS.

O06JaacTh npuMeHeHusi. Pe3ynbTaThl HCcce0BaHN MOTYT UMETh HIIMPOKOE IPUMEHEHHE
B IIPUKJIAJIHBIX IKOHOMUYECKHUX 3a/1adax.

RESUME

of the dissertation of Ulan Tursunbekovich Kerimov on "Development of Information technolo-
gies and mathematical models for the analysis and forecasting of regional economics of the
Kyrgyz Republic" topic for the degree of candidate of technical sciences on 05.13.16 - applica-
tion of computing technology, mathematical modeling and mathematical methods in scientific
research specialty (due to the field of science)

Key words: Information technologies, information system, methods of economic and
mathematical modeling, models and algorithms of machine learning, regional economics, fore-
casting, forecasting models.

Research object. Analysis and forecasting of major macroeconomic indicators of re-
gional economics of Kyrgyzstan.

Subject of research. Development of information technologies and systems, mathemati-
cal and forecasting models, and also methods of machine learning for regional economics of Kyr-
gyzstan.

Methods of research. Mathematical modeling, Information technologies, methods of lin-
ear and non-linear regression and factor analysis, theory and methods of machine learning, devel-
opment of software.

Purpose of dissertation work. Research of regional economics of Kyrgyzstan based on
mathematical modeling and machine learning by means of Information technologies and systems.

The following tasks were formulated and solved in he work:

- to develop economic and mathematical models for Kyrgyzstan’ regions analysis;

- to build forecasting models based on theory and methods of econometrics for forecasting
of major macroeconomic indicators of regions;

- to develop information and web-technologies for regions of Kyrgyzstan;

- to use elements of artificial intelligence (sub-class - machine learning) for forecasting of
regional economics and to build models and algorithms of machine learning.

Practical significance. Such results of candidate dissertation have practical significane.
Such results, as computer applications, Information systems and technologies, developed web-
sites and databases, mathematical tool as a mathematical model and method, function completely
and are available for the stakeholders.

Result efficiency. Software tool, used in dissertation and including modern programming
languages, web-editors and web-technologies, and also methods of mathematical modeling in
applied economic problems are developed into educational process of the Kyrgyz State University
named after I. Arabaev, which is confirmed by adaptation act.

Field of application. Results of research can have wide usage in applied economic prob-
lems.
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Pesrome

KepumoB Ynan TypcynOekoBuutnH «KbIprei3 PecnyOnmKkachIHBIH PETHOH-
YK 3KOHOMUKACBHIH AaHAIM3/106 KaHa IPOTHO3/100 YYYH MAAIBIMATTBIK TEXHOJIOTH-
sUTapbl KaHAa MAaTEMATHUKAJBIK MOJACIACPUH UINTEI YbI'YY» JEr€H TeMAaaarsl IUC-
cepranusuiblik Uiy yuyH 05.13.16 - Wnumuit uznngeenepne 3CENToo TEXHUKaIa-
PBIH, MAaTEMATUKAJIBIK MOJICIIJIOOHY KaHAa MaTEMAaTUKAJIBIK METONAOPAY KOJIJAOHYY
(MM TapMmakTapbel 0OrOHYA) aTUCTUTH OOIOHYA TEXHUKA WIUMICPUHUH KaHIH-
JaThl WWIMMUHI JapakachblH alIyy

Herusru ce3aep: MaaibIMaT TEXHOJOTHSCHL, MAAJIbIMAT CUCTEMACHI, IKOHO-
MUKaJbIK )KaHAa MaTEMAaTHKAaJIbIK MOJENI66 bIKMajapbl, MAIIMHANBIK OKYTYYHYH
MOJIECJIIEPU KaHA AJITOPUTMJIEP, AaUMAKTBIK SKOHOMMKA, IIPOTHO300, IIPOTHO3/10-
o4y MOZIEIAEP.

N3unneenyn odbexkTrcu Oonyn Kbipreiz PecnyOnuKachbiHBIH aiiMakKThIK
SKOHOMMKAJIAPBIHBIH HETM3TM MaKPOIKOHOMHUKAJBIK KOPCOTKYUYTOPYH AHAIIN3/1060
’KaHa MMPOTHO300 CaHaJIaT.

N3unaneenyn npeameru 6oyn Keipreiz Pecny0ukachiHbIH aiMaKTBIK 9KO-
HOMHKAaJapbl YUYH MAaJbIMAaTThIK TEXHOJIOTHSJIAPAbI dKaHa CHCTEMaNap/Ibl, MaTe-
MAaTHKAJIBIK JKaHa MIPOTHO310049y MOAEIIEPAN, OLIOHION 3JI€ MAIIMHAJIBIK OKYTYYy
METOJOPYH MIUTEI YBITYy CaHajar.

H3uianee meroaaopy. MareMaTuKabIK MOJEII06, MAAJIBIMATTBIK TEXHOJIO-
THUsIap, ChI3BIKTYY jKaHa CBI3BIKTYY 3MEC perpeccus kaHa (HakTOpayK aHaJIU3IUH
BIKMaJiapbl, MAIIMHAIBIK OKYTYYHYH TEOPHSACHI )KaHa METOIIOPY, POrpaMMabIK
KaMCBI3JJOOHY UIUTEIl YBITYY.

JluccepranisiHbIH MAKCATHI — MAaJIBIMATTBIK TEXHOJIOTHSIAp/bl )KaHA CH-
cTeMaJIapbl KOJJIOHYY MEHEH MaTEMATHUKAJIBbIK MOJEN100 ’KaHa MAIIUHAIIBIK OKY-
TyyHyH HerusuHjae Koiprei3 PecnyOnuMKachblHBIH alMaKThIK 3KOHOMMKAaJIapbiH
W3UI1106.

N ToeMOHKY MUJIACTTEPAN KOWAY KaHA Ye4TH:

- Kbiprei3 PecniyOnukachiHbIH ailMakTapAblH aHAJIM3/1660 YUYYH SKOHOMHUKA-
JIBIK-MATEMATUKAJIBIK MOJEIIIEPAN UIITEN YbITYYTa;

- aliMaKTapAblH HETU3THM MaKpOAKOHOMHUKAJIBIK KOPCOTKYYTOPYH IIpO-
THO3/100, YdKOHOMETPUKAHBIH TEOPUSICBIHBIH )KaHA METOJJOPYHYH HETU3UH/E TPO-
THO3/100 MOJIEIIIEPUH TY3YY;

- Keiprez PecniyOmkachiHbIH aiiMakTapabl Y9YH MaaJlbIMATTHIK jKaHa BeO-
TEXHOJIOTUSIApAbl OHYKTYPYYTO;

- aUMaKTBIK DKOHOMMKAJIAPAbl IPOTHO3/100, ’KacajaMa HMHTEJUICKTTUH JJe-
MEHTTEPHUH KOJIIOHYY (Maii/1a KJIACCTBIK — MAIIMHAJIBIK OKYTYY) KaHa MOJEIACPIN
’KaHa MaIIMHAJIBIK OKYTYY alrOPUTMAEPUH TY3YY.

IIpakTUKAJBIK MAAHUCH.

KananaaTTeik auccepTalMsiIblK MINTUH HETW3TH HATBIMXKaJapbl MPAKTUKA-
JIBIK MAaHUTE 9.

KoMmnproTepiuk TUpKEMEIEp, MaaIbIMATTBIK CUCTEMAJIAP KaHA TEXHOJIOTHU-

s1ap, MIOTCIIMIT YbIKKaH Be6—ca1"4TTap KaHa MaaJibiMaTt 6a3aJ1apI>1, MaTEMaTHUKaAJIBIK
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MOJIE/Iep JKaHa METOAJ0p TYPYHAOry IporpaMMaiblK KaMChI3[J0O CHIIKTYY Ha-
ThIIKaaap TOIYTY MEHEH MIINTEWUT jKaHa KbI3bIKKAaH KOJIJOHYYUYJap Y4yH *KETKU-
JUKTYY.

Harsplitxkanapabsl naiigananyy napaxacbl. KanaunatTelk quccepranusia
KOJIIOHYJITAH 3aMaHOar mporpaMMalioo THIJIEpU, BEO-peaKTOpIOp1y KaHa BeO-
TEXHOJIOTHSUIap/ibl, OLIOHAOMN 3JI€ MPUKIIAAIbIK YKOHOMUKAJIBIK MaceJesIepan Ma-
TEMaTUKaJIBbIK MOJIEN/166 BIKMaJIapblH KaMThIFaH IMPOrpaMMajblKk KaMChI3[00 Ky-
pannapsl 1. ApabGaeB ateiniarel KMYHYH OKyy NponeccuHe KUpru3uiau, Oy TU-
elIeYYy aTKapyy aKThIChl MEHEH TACThIKTAJITaH.

Koanonyy ueiipecy. M3unneenyH HaTblibkanapbl NPUKIIAAIbIK SKOHOMHUKA-
JBIK Npo0sieMaliap/ia KEHUPH KOJAOHYIYIy MYMKYH.
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