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KBIPTBI3CTAH/IBIH KAWPA UIITETYY TAPMATBIHJIATBI HIIIKAHAJIAPJIBIH
KAPXbBIJIBIK PECYPCTAPBIH CAHAPUIITUK-ITPOTHO3AYK MOAEJIIEP/INH
KAPJAMBIHJIA OIITUMAJIJAIITBIPYY

AHHOTAIUSA

Bbyn makanaga Kelprbi3ctanibiH Kaiipa MINTETYYy TapMarbIHAATbl UIIKAHATAPIBIH KAPXKBUIBIK PeCypCcTapblH
OalKapyyHy CaHapHIITHK T[POTHO3IYK MOJICIICPANH JKaplaMbl MEHEH ONTUMAIJAIITHIPYY Maceiecu
WIMKTEHET. V3UIII00HYH HETH3TH MaKcaThl — MIIKaHAJIAP/IbIH KAP)KBbUIBIK TYPYKTYYIYT'YH )KOTOPYJIaTyy KaHa
pecypcTapabl  palHoHANAyy MaifanaHyy Y4yH CTQTHCTHUKAJBIK, SKOHOMETPHKAIBIK )KaHa MAallWHAJBIK
YipeHYY bIKMaJIapblHa HEeTH3Jenred Mojemaepau umren usiryy. Mmre ARIMA, SARIMA, perpeccusiibik,
ARIMAX xana ontumanmamteipyy (Linear Programming) monenmepu kommonynyn, “bumkex Cyt”
MIIIKaHACBIHBIH MHUCAJIBIH/IA PAKTUKAJIBIK 00)KOMOJIIOP XKYPry3y iny. Hatelibkana, MoieniepAnH MporHo3ayK
TaKTBITBI )KOTOPY SKCHH jKaHa ajlap MIIKAHAHBIH Kap)KbLIBIK arbIMIapbiH Oalikapyyaa KOJJIOHYyra KapaKkTyy
OKCH/UTH AHBIKTAIIbl. M3WINeeHYH WIMMHHA JKaHBUIBITBI — CAHAPUNTHK MPOTHO3AYK MOJACIACPAN
KeIprbi3cTaniblH Kaiipa MIITETYY CEKTOPYHYH IIapTTapblHa aJanTalHsIio0 jKaHa KapiKbUIBIK PecypcTapibl
ONTHMAJIAIITHIPYY OOIOHYA AJTOPUTM CYHYIITanyycyHjaa. JKbIHBIHTBITBIHIA, Kalipa UINTETYY TapMarbiHIa
Kap)KbUIBIK PECYpCTapbl ONTUMAIIAIITHIPYY/AAa CAHAPHITUK HPOTHO3AYK MOJICIICPAN KONIOHYYHYH

HATBLDKAITYY KOJAOPY CYHYIUTAJIbI.

AuKblu c6300p. CaHAPUIITUK TPOTHO3AYK MoAenaep, ontuMangamteipyy, ARIMA, xapKeuteik pecypcrap,

Kaifpa MIITEeTYY WIIKaHaJapbl, CAHAPUIITUK IKOHOMHUKA

Onmumu3sayusa Yunuancosvix pecypcos npeonpuamuil
nepepadamuiearouieis ompacnu Koipzoiscmana c
ROMOWBIO YUPPOEHIX NPOZHOCIMUYECKUX MOOenell

AHHOTaNMA

B nanHOil craThe HCCIENYETCSI BOIPOC ONTHUMM3ALUKU
ynpaBieHus] (PUHAHCOBBIMH pecypcaMu IPEANPHUATHH
nepepabarbiBatomieit otpaciu Kelpreizcrana ¢ moMoImbo
mU(pPOBBIX IPOTHO3HBIX Mojeneld. OCHOBHasg 1ENb
HCCIeOBaHMA-pa3paboTKa Mojenield, OCHOBaHHBIX Ha
CTaTUCTHYECKUX, DKOHOMETPUUECKHX METOIaX U METOJaX
MAIIMHHOTO OOydYeHUs, AJS TOBBIMICHUS (HUHAHCOBON
YCTOMYMBOCTU  NPEANPUATUH U PalUOHAILHOIO
HCTIONB30BaHUsl pecypcoB. B paboTe wucmoiap30BaHBI
mojenun ARIMA, sarima, perpeccHoHHasi, arimax u
onrumuzamsi  (Linear  Programming), mpoBeneHb
mpaktnaeckue IIporHO3BI Ha TpuUMepe NPEANPHITHS
“bumkek cyr’. B pesynprare ObuI0 OOHapy>KeHO, YTO
MoOJeNnu obnaznator BBICOKOM TOYHOCTBIO
MIPOTHO3UPOBAHUSA U MOAXOJSAT AJS HCIOJIB30BaHUS B
yIpaBieHUH (UHAHCOBBIMH HOTOKAMH ITPEATIPHSATHA.
Hayuynasd HOBHM3HAa HCCIEAOBaHMs 3aKJIOYaeTcs B
NPEATIOKEHNN ANTOPUTMa M0  aJanTalu LU(PPOBBIX
MIPOTHO3HBIX MOJIENIEH K YCIIOBHSIM CEKTOpa MepepadoTKu
1 ONITUMH3ALNH (PUHAHCOBBIX pecypcoB Keiprescrana. B
pe3ynbrare ObUTH MpeaioskeHbl 3(P(EKTUBHBIE CIIOCOOBI
HCTIONB30BaHUs IU(POBBIX MOJENeH MPOTHO3HPOBAHUS
JUI1 ONTUMM3AaIWN (HHAHCOBBIX PECYpPCOB B CEKTOpE
BTOPHYHOM MepepabOTKH.

Kniouesnle cnosa: MOJENH uudposoro
nporHo3upoBanus, ontumusanus, ARIMA, ¢uHaHCOBBIE
peCypchl, nepepadaThIiBaloNIne MPEANPUATHS, TUPPOBas
9KOHOMHKA

Optimization Of Financial Resources For Processing
Industry Enterprises In Kyrgyzstan Using Digital
Predictive Models

Abstract

This article examines the issue of optimizing the
management of financial resources of enterprises in the
processing industry of Kyrgyzstan using digital forecasting
models. The main purpose of the research is to develop
models based on statistical, econometric and machine
learning methods to improve the financial stability of
enterprises and the rational use of resources. The paper uses
ARIMA, sarima, regression, arimax, and optimization
(linear programming) models, and makes practical
predictions based on the example of “Bishkek sut”. As a
result, it was found that the models have high forecasting
accuracy and are suitable for use in managing the financial
flows of an enterprise. The scientific novelty of the study
lies in the proposal of an algorithm for adapting digital
predictive models to the conditions of the processing sector
and optimizing the financial resources of Kyrgyzstan. As a
result, effective ways of using digital forecasting models to
optimize financial resources in the recycling sector have
been proposed.

Keywords: digital forecasting models, optimization,
ARIMA, financial resources, processing enterprises, digital
economy
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Kupumyy

AKbIpKBI kbl1Aapbl KbpIpreisctania Kaipa UINTETYY TAPMArblH O©HYKTYPYY MACEIIeCH YIIYTTYK
HSKOHOMHKAHBIH CTPATErUsIbIK OarbIThl KaTaphl Kapajblll Keje jkataT. bynm OarbITra HErusru
KelreiliepayH OMpU — MILKaHAIAPJBIH KapXKbUIBIK pECypcTapblH HaTblikanyy Oallkapyy XkaHa
ONTUMAILAAIITHIPYY Macesiecu 60myn caHanar. CaHapUITHK TEXHOJIOTUSIAPAbIH )KaHa MaaJlbIMaTThIK
MOJICJIIEPANH OHYTYIIY OyJl KeHreiay jkaHbl bIKMa MEHEH 4euyyre 1apT Ty3YYIe.

CaHapunTUK TPOTHO3AYK MOJENJEPAN KOJAOHYY apKblUlyy HIIKAaHAHBIH KapXbLIbIK
pecypcTapblH OalikapyyHy CaHABIK HEru3Je IUIaHIAIITBIPYy, TOOOKENAMKTEPAM a3alTyy KaHa
MHBECTUIUSIIBIK YEUUMEPIU ONTUMAIIAIITHIPYY MYMKYHUYJIYTY )KOTOPYJIAMT.

KbIpreiscranaplH - Kaiipa HIITETYYy TapMarblHAA MbBIHAAH MOJEIACPAN KOJAOHYY —
9KOHOMMKAJIBIK TYPYKTYYJIYKTY KaMCBI3JIOOHYH, KapKbUIbIK HaTbIMKAIYYJIyKTY >KOropyJaTyyHYH
’KaHa MYKM PHIHOKTYH aTaaHJAILThIK )XOHJOMYH apTThIPYyHYH MaaHWITYYy OarsIThl OOy caHaaT.

AHJBIKTaH, OyI WIMMUN N3W11600Y3YH HETU3TH MaKcaThl KaTapbl — KbIprel3cTaHIbIH Kalipa
UIITETYY WIIKAaHAJIAPbIHBIH KapXKbUIBIK PECYpCTapblH ONTUMAIJAIITBHIPYY YYYH CaHAPUIITHUK
MIPOTHO3/IYK MOJIEIAECPIN KOJJOHYY MYMKYHUYYIYKTOPYH aHBIKTOO YKaHa MPAKTHKAJIBIK bIKMAaJIap/abl
UINTEN YBITYYHY KapaJbIK.

HUsznnnee BIKMAaJIapbl. H3unneene OKOHOMCTPUKAJIBIK aHAJIN3, JUHAMHKAJIBLIK MOJCIIAOO,
TPCHAAUK MPOTHO3A00 KaHa OINTUMAIAAUITBIPYY BIKMaJIAPbl KOJAOHYJLAY. An >MHM MaanbIMaTTBIK
Oa3a KaTapbl YJ'IYTTyK CTATUCTUKAJBIK KOMHTETUHUH, MOUHAHCHI MUHHUCTPJIMTUHUH JKaHa Kaﬁpa
HIITCTYY TapMarbIHAATrbl UPpU UINKAHAJTIAPABIH OTUCTTYK MaaJlbIMATTAPbL maganaHbUIAbL.

Omongoit sne, Oyl WIITHUH WIMMHWIYYJIYTY KapXKbUIBIK pecypcTapAbl Oamikapyyna
CAaHAPHIITUK TPOTHO3IYK MOJCIIEPIUH HETUZHUHIAC ONMUMANOAUIMBIPYY GI120PUMMUH WILITETI
4ybIr'yyda KaHa aHbI KI)IpFI)ISCTaH)IBIH Kaﬁpa HUIITCTYY HIIKAHAJIAPbIHBIH MHCAJIBIHAA KOJJOHYYTa
HETu3/100/16 OOJYI cCaHalar.

N3unneenyH meronoJiorusicbl. TeopusuiblK KaHa MPAKTHKAIBIK alKaJIbIITHIPYY apKbLUIyy
Kalipa MINTETYYy TapMarblH CaHApUIITUK IPOTHO3IYK MOZEIIAEPAM KOJIOHYY >KaHa Kap>KbUIBIK
pecypceTapbsl ONTUMANJAIITHIPYY CTaTUCTUKAJBIK, aHAIUTUKAIBIK, MOHOTPa(UsIBIK HU3UI106J6p
apKbLIYyy JKYPry3YJAay.

/KbIABIHTBIKTAP JKaHAa TauaKyyJa000p. Keiprei3 PecrnyOnukachlHBIH Kaiipa HIITETYY
TapMarbl eJIKOHYH peailyy SKOHOMHUKACHIHBIH HETM3TH CErMEHTH OOoJym caHanar. AJl ailbll yapba
MPOIYKIMSUIapBIH KOLTyMYa HApK MEHEH Kaiipa HIITEeTYY apKbUlyy WUKH ’aHa THIIKbl PHIHOKTOPI0
aTaaHJIAIITBIKKA >KOHAOMIYY MPOIYKIMS Yblrapyyra OarsiTtanrad. bupok O0ysn ceKTOpAyH eHYTyY
JNEHTIIA JKaHA Kap)KbUIBIK TYPYKTYYJIYTY 6©JIK® DSKOHOMMKACBIHBIH JKaJIlbl JUHAMHKAChIHA
CaJIBILITHIPMAITYy TOMOH OOWIIOH Kallyyaa.

AxbIpKbI TOTy3 aiina Keipreizcranasin 3koHoMukacel 10% ecym, UAIT 1,2 TpaH comay Ty3ay.
2025-KbIIIBIH STHBAPb-CEHTAOpbIHIA KbIprhi3cTanapiH s5koHoMuKackl 10% ecyrr, W9ku AyH MPOIYKT
(UAIT) 1 tpau 240,5 mpa comay Ty3ay. byn tyypanyy YiyTTyk craTHCTHKA KOMHTETH TOTY3 aiiIbIH
OamTankel 3CCOMHUH KBIMBIHTHITBIH YbITapraH COH Kapblsiansl. OHep kahgarsl eHaypyM 10,2%
ecco, Kypyaym 29,6% sxoropymanel. JlyH kaHa dekene cooma 10,9%, aiibun wapbackl GoroHuYa
kepcoTkyd 0,9% ketepynay. Kepekree OaanapbiHbIH jkaHa TApUPTEPANH JKANIIBI
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pecybirka 6oton4a ecymy 5,5% ty3ay. Keipremscranasin ouitmura wuku ayH npoaykt (MJIIT) enke
TapbIXbiHAa OupuHYIH upeT — 2023-kbuThl 1 TPIIH COMIOH aliKaHbIH MaaabIMIaN, KHHUHKH KbLTIaphI
CyMMa Jarel Jia >KOropyiiail TypranblH OunaupreH. Mammeker OamrubiObi3 «2030-kpiara dyednH
KbIprei3cTanapl  ©HYKTYPYYHYH YIYTTYK MpOTrpamMmachl» >KOHYHIOTY JKapibilbl Tyypalyy
KOOMUYJIYKKa KalpbUTyy >KOJIIOM, MUYKH JYH eHAYpyMay kemunae 30 Muimuap/ 1osapra KeTKupyy
KepeKTUTHH OwaupreH. Yuypaa Keiprencranasin nuku ayH eHAypymy AKII BamrorackiHa
yakkauaa 11-14 wmupn mommapaein  tereperudge 6onor (CrarucTHkanbiK kbliiHak. (2024),
Keipreizcran cangapiaa 2024.).

An 5Mu, YIIYTTyK CTaTUCTHKAa KOMUTETHHUH MaallbiIMaThl OOIOHYA, Kaipa HINTETYy OHOp
xaibl UJ{[THbIH TY3yMYHI© opTouo 3cen MeHeH 12—14% ty3et. Cektopao 12001eH amyyH uikaHa
KaTTaJlTaH, aJlapJblH OackIMIyy OeJIyTy YakaH aHa opTo Ou3Hec (GopmackiHia uiTeT. Herusru
TapMakTapra TaMak-ail, TeKCTHJIb, albl1 yap0a a3bIKTapbIH Kaipa HINTETYY, )KEHWI OHOp kKail KaHa
KypyJIyll MaTepualiapbid ubirapyy kupet (Cratuctukanbik xpiiiHak. (2024).).

Omron e yuypaa, Oyn TapMakTarsl alMakThIK TEHCU3IMK Oaiikanar — umikananapasia /0%
Tywryk adimakrapma (Omr, JKamamn-A6Gan, barken) skana builnkek IiaapelHBIH aiilaHACHIHIA
TONTONTOH. by hakTop eHIypyII HHPPACTPYKTYPACKIHBIH, TOTUCTHKAHBIH KaHA KAPKBUIBIK KbI3MAT
KOPCOTYYIOPAYH KOHICHTpanuschiH mapTraiT (Cratuctukanbik sxbiiiHak. (2024), Keipreiscran
cangapna 2024.).

Kaiipa nmreryy uiikaHagapblHbIH Kap>KbUIBIK pECypCTapbl HETM3MHEH TOMOHKY OysakTap/aH
KaJIBIIITAHAT:

o WNukn wmenunk kamutan (40-45%) — HerusgeeuynepayH —cambIMIapbl JKaHa
OenyiuTypya0ereH naiaa,

. Kpemuttuk pecypcrap (30-35%) — OaHKTapAblH JkaHa MHKPOMHUHAHCHLIBIK
YVIOMJIap/IbIH HACKISIAPHI;

o MamiieKeTTHK KOJ100 jkaHa ToHOpayK rpantTap (10-15%) — Aiinana-4eiipe xaHa
OHep JKal bl OHYKTYPYY GOHIOPYHAH;

J Temuker  waBecTHimsuiap  (5-10%) — HerusuHeH  JOJNIOO0OPAYK — KapXKbUIOO
¢dbopmacsiHa.

2020-2024-xpinap apajbIrblHAa Kaiipa HINTETYY HIIKAHAJIAPBIHBIH OPTOYO KalUTaJIbIK
MHBECTULIMSIAPHI 1,5 3cere ecce, OIIOIN 31e ME3THIIIE KPEAUTTHK KYKToM 25-30%ra kebeiireH. by
TEH/ICHINS KapXKBUIBIK PECypPCTaplIblH CTPYKTYPAChIHIA CHIPTKBI KapbI3IbIH YIYIIy KOTOpYJal,
WYKH WHBECTHIIMSHBIH KOJIOMY YEKTeNTyYy OOMIOH KaJdraHbIH KOPCOTOT.

KpIprei3craniblH Kaiipa MINTETYY HWIIKaHATAPBIHAA KapKBUIBIK pecypcTapibl Oarmkapyynaa
CHCTeMalbIK Kelreiinep Oaiikanat (Mmapanues x.0., 2025, 66. 26-32.):

1. KbIcka MOOHOTTYY *kaHa OTOpKY NalbI3IbIK KPEAUTTEPre KO3 KapaHIbUIbIK —
ukaHanapabiH 60%b1 KeUAbIK 18—22% MeHeH KpenuT anyyra Maxoyp;

2. OUHAHCBUIBIK IUIAHAAIITHIPYY JKaHa  MPOTHO3J00 CHUCTEMACBhIHBIH JKOKTYTY —
umkanagapabH 80%b1 OI0/PKETTH HHTYUTHBYY BIKMa MEHEH TY36T;

3. CaHapunTHK aHaJIUTUKAJIBIK HHCTPYMEHTTEPAU KOJJAOHOOCTYK —  KOIMYYIYK
umkananap Excel 1eHr3I1MHEH apbl 0Te JIIeK;
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4. NuBecTunusiiablk HHGPACTPYKTYPAHBIH OHYKIOTOHAYTY — (DOHIAYK PHIHOK *aHa
BEHUYYPAYK KalMTaI MEXaHU3MH JPIPIIHK KOJJOHYIOANT;

5. MamIIeKeTTHK KOJJI0OHYH HAaThIHKAChI3IbITHI 5KaHa OIOPOKPATHSUIBIK TOCKOOIIYKTap
— CyOCHAMSUIBIK TIpOrpaMMaiapblH KeTKUIUKTYYIYTY TOMOH.

MeiHgail okarmail  MIIKaHagapAblH KapXKbUIBIK TYPYKTYYJAYT'YH TOMOHIOTYII, aJlap.IblH
WHBECTHUIMSIIBIK OTEHIMAIBIH YeKTeHT. KapKbIIbIK pecypcTapisl Tyypa sMec 0eNylITYpyyY jKaHa
ONTHMAJIJAIITHIPYY MEXaHU3MIACPUHHH KOKTYT'Y OHIYPYII HPOIECCHHHH HATHIMKAIYyyaIyryHa TY3
taacup tuiruser (Ab6aues, & Kepumbaena, 2024, 60. 6-9.).

XKaHpl JKOHOMHUKAIBIK WIAPTTapAa KapKbUIBIK pecypcTaplbl HaThIXKaIyy Oamkapyy
CaHAPHIITUK HHCTPYMEHTTEPAN KUPTU3YYHY Tajlal KeliaT. Mucaisl: npoerozoyk mooendep (ARIMA,
Prophet, Regression Forecasting) uiikaHaHbIH KHpEIIE KaHA 4YbIralla TUHAMHUKACHIH aJlJIbIH aja
0aa100ro MyMKYHIYK OepeT; onmumanoawmsipyy areopummoepu (Linear Programming, Genetic
Algorithms) pecypcrapbl 0eIyIITYPYYHYH 9H HaThIMKaIyy BapuaHThIH aHbIKTaiT; Big Data xana
Machine Learning HerusuHaers puHancwiiblk anaiumuxa TOOOKESIAUKTEPIN a3aiThIIl, YeIUM KaObLI
QIYYHYH TaKTBITBIH apTTHIPAT.

byn monennepan KeIprbI3cTan bl Kaiipa HIITETYY MIIKaHAJIApbIHBIH peaylyy LiapTTapblHa
BUIAMBIKTAIITHIPYY Kap>KbUIBIK HATBIMKATYYJIYKTY XKOTOpYJIaTyyHYH JKaHbl 3Ta0bl OOy caHaar.

KbIprei3cTanipiH Kaijpa MIITETYY TapMarblHAArbl MIIKAaHAIAp 3KOHOMMKAJIBIK CUCTEMAaHbIH
MaaHWIyy Oenyry OoJrOHy MEHEH, ajapblH KapKbUIBIK pecypcTapibl Oamikapyy CHCTEMachl
KETHUILUTYY JIEHII3J/1€ OHYKKeH sMec. Vuku MHBECTULHATIAPIABIH YEKTEIYYIYTY, KPEIUTTHK
pecypcrapra Ke3 KapaH/bUIBIK jKaHa MPOTHO3AYK CAaHAPUNTHK MHCTPYMEHTTEPIH KOJITOHOOCTYK —
TapMaKThIH OHYTYYCYHO TOCKOOJI O0Iyyaa.

Jlemek, caHapUIITUK MPOTHO3AYK MOJENJEpAN KUPru3yy — Oyl MIIKaHadapJblH Kap>KbUIbIK
pecypcTapblH  ONTUMAJAIITHIPYy, OalkapyyHy aBTOMATTAIUTHIPYY JKaHa Y3aK MOOHOTTYY
Kap>KbUIBIK TYPYKTYYJIYKTY KaMCBhI3[100 YUYH HET'M3TM MEXaHU3M OOJIyN caHaar.

CaHapunTuk TPOTHO3AYK MOJEAEp — Oyl SKOHOMHKAJIBIK CHUCTEMAIAPJbIH KEJICUEKTEeTH
abanbIH aNbIH ana 6aaaoo0 YUyH KOJIAOHYITaH MAaTEMATHKANIBIK, CTATUCTUKAIBIK YKaHa alITOPUTMIUK
WHCTPYMEHTTEPJMH >KbIMBIHABICHL. AJap TapbIXbli MaallbIMaTTaplblH HETU3WHAE TpPEHAJEPAH,

LUKJJIEPIH JKaHa JUHAMUKAJIBIK ©3repyY/ieply aHbIKTOOro MyMKYHAYK Oeper (bekcynrano x.0.,
2025, 66. 33-39.).

DKOHOMHKA WITUMUH/IE MPOTHO3AYK MOJIEIIEP HETU3UHEH Y4 JIEHIJI/e KOJIOHYIaT:

1. Makpoaenraanae — ynyrryk ML, uH@uAnusA, HHBECTULMSIIBIK arbIMIapblH
IIPOTHO3Y YUYH;

2. Me3o1eHr511€ — TAPMAKTHIK jKaHa alMaKTBIK ©HYTYYHY 00KOMOJI100 YUYH;

3. MuKpoaeHra?iJie — UIIKaHaHbIH (PMHAHCBIIBIK KOPCOTKYUTOPYH jKaHA pecypcTapblH

ONTUMAJIAIITHIPYY YUYH.

KbIprei3cranipii Kaiipa MINTETYY TapMarbiHaa MPOTHO3IYK MOIEIAEPIN MHKPOICHIIIIIE,
Oamkada alTKaH/a, KapXKbUIBIK pecypcTap/bl IUIAaHAAIITHIPYY XKaHa OeIyIITYPYY YUYH KOJIAOHYY
e3reue aktyanayy (Mmapamues x.0., 2025, 66. 448-457.).
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Canapuntux

IPOTHO37100

BIKMaJIapbl

9KOHOMCTPHUKAJIBIK

KaHa

MaaJabIMaTTBIK

TCXHOJIOTIUsJIap AbIH afKaJbIIIBIHA HETU3ACINII, TOMOHIOI'Y Ta6m/1uaz[a KOpCGTYJ’IFOHI{Oﬁ HETU3ru

TONTOPro OeJIyHOT.

1-tadauna. CaHAPpUNTHK MPOTHO3AYK MOJIe/IePAUH HETU3rH TYPJIOPY KaHa KOJIIOHYY

03re4eJ1YKTepy
Koaponyy
Tuo M ApPTBIKYBLIBIK
Ne u ATajpIsl MyHO3IOMOCY yeupecy rapI YekroeJ10py
JKaHA MUCAJ
Tappixbiit HNiukananbiH Tak kana | CrauuoHapayy
& ARIMA MaalbIMaTTapAbIH | AlJIbIK YKOHOKOU KaTap  Tajan
=t (AutoRegressive HETU3HUHAE KHpEIIeCHH 12 | muHTEpnpeTanMs; | KBUIAT;
g Integrated JMHAMHKAIBIK AMIBIK TpEeHILAN YeKTeJreH
s Moving KaTapiarsl TPEHI | MaaJbIMaTKa HAKIIBL THOKOCTb.
. E Average) JKaHa ~ CE30HAYK | Kapar AHBIKTAUT.
= e3repyysiepay MPOTHO3/100.
& aHBIKTAMT.
§ Exponential AKBIPKBI Alneik catyy | Kenekeit VY3ak
= Smoothing Me3THAepre OUHAMUKACBIH | KOJJOHYJAT, MOOHOTTYY
& [CO—— ge6ypeel< caiMaK | KbICKa peayyy KbICKa | MPOTHO3I0PIO
epull  TPEHAIH | MOOHOTKO MPOTHO3I0PO0 TaKTBITBI
ABIK Teruszee) AHBIKTAMT. O0’KOMOIIIOO. | WIICHUMYY. TOMOHJIONT.
Kes kapauasl | Kupemenu Ap kaHgai | daxropiop
JKaHa KO3 | YMUKU 3ar | dakropropay OpTOCYH/IA
> KapaHbIChI3 0aacel, oup MOZENTe | MYJbTHUKOJUIN
2 2| Kemn pakropayy | esrepmenep KpPEIUTTHK KHUPIU3YYTe HeapIIbIK
5 % % perpeccust OpTOCYH ATl naiel3  KaHa | 0OJIOT; Oomynry
g g (Multlva_rlate OalnaHbILTHI OHAYPYII SKOHOMHKAJIBIK | MYMKYH;
g = Regression) MaTeMaTHUKAaJIbIK KOJIOMYHO MHTEpHPETALMS | CHI3BIKTYY
A TYpH® JKaparia CHI TaK. OaiaHbIII
YarsuUIIBIPaT. 00KOMOJIJI00. MCHEH
YeKTeIeT.
MaansmMaTThl Kapsxputsik XKoropky Ore YOH
JlapakTan YEeUUMIEPIU TaKThIK, ap | dataset Taman
= Decision Tree/ | knaccupukaimsuio | KiaccupuKaiy | KaHaai KbUIAT, MOJIENIHb
2 | Random Forest | o »ana ancamO1b | 5700 JKaHa | MaajbIMaT TYLIYHIYPMec
= BIKMAacChl ~ MEHEeH | TOOOKeNIWKTH | (opmarTapbiHa | Y KbIHBIH.
% MPOTHO3/100. 0aaJioo. BUTANUBIKTYY.
= Maansimatrapasin | Caryynap Non-linear Kem
E Neural TaTaaj, ChI3BIKTYY | AMHAMUKACHIH | OalJIaHBIITHI MaaJbIMaT
3 2 Networks amec JKaHa KapMair, KaHa ICENToo
= (HeilipoHayK MbIH3aMUE€HEM/TYY | PBIHOKTYK KOTOPKY pecypcrapbl
E TapMaKTap) JYTYH YHPOHOT. e3repyysiepAy | IPOTHO3IYK Taan
= 00XKOMOJII00. | MOTEHIHAI. KbUJIBIHAT.
£ MaansIMaTThI OHnypym Tataan [Tapametp
5 Support Vector THIIEP-Ka3bIKTHIK | KOJIOMYH JKaHa | CTPYKTYypaaarbl TaH‘,IZ[OO'
< Machines apkeutyy  Oenyy | Kupeie MaajbIMaT KBIHBIH;
(SVM) JKaHa IPOTHO3/I00. | ©3repMeJIepYH | MEHEH KaKIIbl | MaciuTabayy
KJacCU(pUKaM | MIITEHT. MaaJbIMaTTa
SI100. JKall MIITENT.
o UsIrsIMaapabt NikanaHbiH Tyypa kaHa | ChI3BIKTYYy
E ) Linear MHUHUMAJIAIITHIPY | MHBECTULMSUIBI | BUIIAM mrapTTap
4 E §[ Programming | y ke KupeleHu K ACenTooNIop, MCEHEH
; S (LP) MaKCUMAJIIAIITEIP | pecypcTapblH pecypcTrapasl YEKTEIeT;
Yy  Y4YyH  TY3 | 9H apdexTuByy peanayy
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CBI3BIKTYY HaTbIKATYy OeNyImTYpYY. nyiHe e non-
GbyHKIHS. OenyImTypyy. linear
(axTopop
Oap.
Kypneennyy Yuitku 3at, | Peangyy Anroputm
SKOHOMHKAJIBIK OHIYPYII MpoIIecCTePAN TaTaaja,  Kel
Nonlinear cUcTeMaslapAarbl KaHa TaK MOJIENJEUT. | 3CENTOeHY
Optimization ONTUMYMTY JIOTHCTHKA Tajamn Kbuiar.
n37100. YBITBIMIAPBIH
OIITHMAJTAIIIT
BIPYY.
Bbuonorusiibik Pecypcrapast Kem dakropmyy | Hatsribka
IBOJIIOIHA OenymTypyyH | KaHa Taraan | K337e
Genetic NpUHIMOWHE YH 3H | IIapTTapAabl JIOKAJIIBIK
Algorithms HETHU3IEeNITeH KHUpELIEyY ONTUMAJANITEl | MHHHUMYM/Ia
(GA) ONTAMAIIAIITHIPY | CUEHAPUIHH pyyAa Ky4rTyy. TOKTOII KaJjar;
Yy aJITOPUTMHU. TaHJ0O0. KoIl uTCpaunud
Kepexk.

Kapxbiiblk pecypcrap — Oyl WIIKaHAHBIH OHAYPYLITY >KYPry3YY, MHBECTHIUS
TapTyy ’KaHa YbITBIMAAPIBI )Ka0yy YIYH KOJJOHYITaH aKda KapaKaTTapbIHBIH CUCTEMAChl. AJIap IbIH

HATBIDKANYy — KOJAOHYIYITY TYPYKTYYJIYTYH,
aKTHBIYYJYT'YH ’KaHa aTaaHJallIThIK )KOHIOMYH aHbIkTaiiT (bekcynranos xk.0., 2025, 6.6. 151- 162.).

HWIMKaHaHbIH Kap’KbIJIBIK HWHBCCTULIHUAJIBIK

HpOFHOSI[YK MOZCIIACD KapXKbUIBIK peCypCTapAbl OITUMAJIJAINTBIPYYAa TOMOHKY
MUJIIACTTECPAN aTKapar:

1.  Axuya arbIMapblH ajlJblH ajla IUIAHJAIITBIPYY — KHUpeEIIe jKaHa yblraiia
MIPOTHO3/I0PYHYH HErM3uH/A€ OI0KET TY3YY;

2.  VHBeCTHIMUIBIK YeUuMIEpAn 0aajoo — KahChl J0I000p dH KUPEMEIyy
OKCHHUH MaTE€MaTHKAaJIbIK bIKMa ME€HEH aHBIKTOO,

3. ToOOKenIUKTH MOJIEN106 — BATIOTA, MHQIISAIUS KaHa YUHKH 3aT 0aaChIHBIH
©3repYYCYH 3CKE anyy;

4, OHTI/IMaJ'II[yy KalmuTaJl TY3YMYH AaHBIKTOO — MCHYHK JKdHAa KPCAUTTUK
KapaXXaTTapAbIH KaThIIIBIH 3CCIITOO.

CaHapunTHK MPOTHO3IYK MOJEIACPAN KOIIAOHYY AYHHOIYK MpaKTUKaaa OHIYPYIT
’KaHa Kap Kbl TAPMAKTapbIH/Ia HATBIIKAITyy SKeHJUTHH KopcoTkoH. Mucainsbl, ['epmanustabia Industry
4.0 crparerusiceiaga Digital Twin texHomorMsIIaphl @HAYPYLI MPOLECCUHIE YbITbiMaapasl 15-20
%ra KpIcKapTyyra MYMKYHAYK Oeprenu Oaiixanran (PBCToday, 2023); KeiTaiina MammHagbik
YHpOHYY BIKMajapblHa HErm3AeireH (PMHAHCBUIBIK MPOTHO3 CHCTEMallapbl KaluTall allaHyyCyH
)KaHa pecypcTapbiH 2P heKTUBAYYAYTYH xoropynaryynaa (Guo et al., 2023); an smu Kazakcranma
“Smart Factory” mon6oopy ankarsiana ARIMA xaHa Heliponoyk mapmaxkmuik moodedep oHIypyIl
UIIKaHAJApBIHBIH KHpeIle arbIMAapblH O00’KOMOJJI00 >KaHa YBITBIMAApPAbl ONTHMAJIAIITHIPYY
MakcaTbIH/1a KoNAoHyayn kenetT (PrimeMinister.kz, 2024).

Keiprezcran yuyH Oyin TakpbIitOanapsl JOKaagamTeipyy 3apbul. Cebebu OuzamH
IapTTa MaajbIMAaTTBIK HWHQPPACTPYKTypa HYEKTenyy OOJTOHAYKTaH,

aanranusiianrad MOACJIACPAN UIITCII YbITYY HaTbIﬁ)KaHyy 00JI0T.

JKEHWIASTUITEH >KaHa
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KbIprei3cranaplH Kaiipa MIITETYY MINKaHAIAPbl YYYH MBIHAAN MOJENIepau
KUPIU3YYJ® TOMOHKY IPUHLIUITEDP CaKTalyyra THIHHILL:

1.  Maansimarka Herusenren Oamkapyy (Data-Driven Management) — 6apasik
YeUYUMJIep CTATUCTUKAJIBIK JKaHa (PUHAHCHI MaalbIMaTTapblHA HEIU3/ICIIHIIN KEPEK;

2.  Huterpauus »*aHa aBTOMATTAIITHIPYy — (DMHAHCBUIBIK, OHIYPYIITYK >KaHa
JIOTUCTUKAJIBIK MaajgbIMaTTap OMp CUCTEMa/1a UIITEIITHN 3aPbLT,;

3. AYBIKTBIK XaHa MPOTHO3JyK a4yblK CHCTEMa — ap Oup MOJeNb WYKU ayIuT
’KaHa MOHUTOPHUHT YUYH a4ybIK OOJIYIYy KEpeK;

4.  MopennepauH aJanTUBAYYIYTY — PHIHOK IIAPTTaphl ©3TOPreoH/1e MOJAETh
©3YH-03Y JKaHBIPTHII TypYyyTra ®KeHIeMIyY Ooyly mapT;

5. Kubep xaHa MaanbIMaT KOOICY3IYyTy — Kap>KbUIBIK MaallbIMaTTapAblH
OYTYHIYTYH KaMChI3 KbITYY YUYH KOPrOO MEXaHU3M/IEPHU KOJIJOHYIIYyra THHHIIL.

CaHapunTHK IPOTHO31YK MOAENAep — OyJl Kap:KbUIbIK pecypcTap/pl OalkapyyHyH
KaHbl MapaaurMacel. Ajap MIIKAHAHBIH Kap>KbUIBIK XYPYM-TYPYMYH aJJIbIH ajna 00XKOMOJIJI00r0,
pecypcTap/bl ONTUMAJIAITHIPYYTa )kaHa SKOHOMUKAJIBIK YeUUMIECPAN TaK HETU3/106I6 MYMKYHIYK
oeper.

KbIprei3cran/iplH Kaiipa HMIITETYY TapMarblHAa MbIHIAH MOJENIEpAu KHUPTU3YY
CaHApUIITUK TpaHC(OPMALUSHBIH ©36TYH TY3YH, YIYTTYK 5SKOHOMMKAHBIH aTaaHJAIITBhIK
MYMKYHYYJIYTYH JKOTOpyJiaTat. bByn Monenaepan JToKangamTelpyy — UIIKaHATAPAbIH (PMHAHCHUTBIK
TYPYKTYYJIYI'YH koropynaryyHyH kaHa Keiprei3 PecnyOnukacein  2030-xbiira 4deluH
OHYKTYPYYHYH YIYTTYK IPOTPaMMAChIH, aHbIH alKarbiHAa «CaHapuITHK SKOHOMUKAY CTPATETHSUIIBIK
OareITTapblH MIIKE AallblpyyHYH MaaHWIyy Ml apakerrepu Oomyn caHanaT (Ksiprei3
Pecny6nukachlHBIH DKOHOMUKA jKaHAa KOMMEpPLXs MUHUCTPIUTry, 2021).

busnun  um3nnneeOy3ayH HETM3IM MakcaThlHA  bUIAMBIK, Kaifpa uWIITETYY
MIIKAHAJIAPBIHBIH KapXKBUIBIK PECYPCTAPBIH ONTHUMAJAAIITHIPYY YYYH CAHAPUITHUK IPOTHO3AYK
MOJEIJIEPAN TY3YY KaHa KOJJOHYY MYMKYHUYJIYKTOPYH IPAKTUKAJIBIK KAaKTaH Kapam Kepeiy.
TeMeHe Moaen Ty3yYHYH KOHLENTYaJ/IbIK XKaJIbl cCXeMachl KenTupuireH (1-cyper).

byn cxemanma caHapuNTHK MPOTHO3IYK MOJEIAW TY3YY IPOLECCHHHH BIPAATTYY
ATanTapbl KOPCOTYJIreH. Ap OUp 3Talm HIIKaHAHBIH KAapXKbUIBIK PECYPCTAphIH ONTHUMAJAAIITHIPYY
’KaHa aK4a arbIMJIapbIH 00’KOMOJIZI00/10 €3 apa OalIaHbIIITa UIITEHT.

byn cxema MIIKaHaHBIH (PUHAHCBUIBIK OalllKapyyCyHa CHUCTEMallyy, CaHapUIITHUK
’KaHa TMPOTHO3AYK MaMWJIEHHM KHpruzer. Ap Oup sTanm — MaajbIMaTTaH HaThblibkara 4YeHUHKU
JIOTUKAJBIK 3BeHO Oousiynm caHanar. HaTelikaga WIIKaHa ©3YHYH KapKbUIBIK pecypcTapbiH
panroHanyy naiJalnaHblIl, ONTUMAILYY KalluTal TY3YMYH JKaHA TYPYKTYY SKOHOMUKAJIBIK ©CYIITY
KaMCBbI3 KbUIYyTra KETUIIET.

W3unneenyHn ankarsinga Ou3z KeIpreiscrangarsl Kaiipa HINTETYY TapMarblHIarbl
CYTTY Kaifpa MINTETYYy HIIKaHATAPBIHBIH MUCAJBIHIA UUIKAHAHBIH MUCAI0bIK MOOEIUH WIITEIl
YBII'YyHY ’KaHa aHBIKTOOHY Kapauibl.

W3unneenyH oObekTucH KaTapbl KbIprel3cTaHaarsl CYTTY Kaipa HIITETYYydy
nmkana «bumkek Cyr» AAK unnikanachelH anadbl3.
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W3unneeHyH npenMeTy MIIKAaHAHBIH alIbIK aKdya arbIMIaphbl (Kacca KoIryiaran/net
cash flow), kpeaUTTHK TenmeMaep KaHa WMHBECTHIMS MaKCaThIHAArbkl OOIl Kapaxarrap OOy
caHaJar.

Maanvimammap (mucan monmomy)

Aiineik caryy kupeniecu (Y_sales) — 36 aii (2021-2023).

Yuiiku cyT 6aack (X1) — Oup aiibik.

Mypnars! aiigarsl caryy (lagl_sales), 12-aiinbik nar (lagl2_sales).

Bamorainsik kypc (X2), 6up aiibik.

Mapxketunr ubirsiMaapsr (X3).

Oueprus tapudrepu (X4).

* MMamxcar: pmxananie akma aremegapee (cash-flow],
CATYY./KHpENIs, e EAUATANIEE HHESC THIHAHEIE COTHMALTYY
OEHTEEIHE SIIEEHE A0a SOEOMOLI0D HaHa pecy PCTapIel
CENYIOTYPYY-

» Sraens: TR EEIPTAMTEIE SEITIRIE JEMTSE0T A

» H=es oysranrepIne oTIeTTOR, CITYVHYE IeTATROapE,
CETRIN ATYYIAD, SAILE AKEL FAMACTIP.

+ TeImEer: TeHER 237 0aackr (DazapTap), HEdIIIms,
EAMIOTATEE EVpPC, ETHMITTHE CeI0HIyE Jarropnop

(arpapmers weipans). )

o

» WMizsing values memen mmres, outlier meresnms, Tpagcdopaanms
{morapmdu, diffarencing), sacmradgoo.
* CezoEgyE ®ana TPeED KOMIOHEHTTEDHE AEEIParyy.

» Ilar-sarepuensp (lagl, lagl2), soeomaere ates dumrny,
MAEPOIKOHOMEES HEAREATORI0DY, MADESTHETOHE HETEES.

* Crarpernranue (ARIMASARIMAY, perpaccaa (OLS,
Eidge), ML (Fandom Forest, XlGBoost), mefiposEmvE
(L3TM) =ama ooravangamrserpyvy (LPGAS).

» Ommoea merpreamaper: RMEE, MAE, MAPE; gpocc-
EaTEmanEs (timse-zeriasz split).

* Anroperru (LP/GA) apeemyy pecype DenymTypyyEyHE 36
HATHECEAMVY COEHIPHARE TIHIOO0.

* Drashboard (Power BL, Tableau), aeToncarTssE: retraining,
DEKHTHIMNSH OHIHSC-IpOIecs.

L(CCCCCCH

1-cypeT. Mozen Ty3YYHYH KOHLENTYaJIABIK JKaJIlbl CXEMAcChl
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By u3nnee0y3ne Mucai yayH 3 )KbUIIBIK alJIBIK TOITOMYH aJIyy )KETHIITYY ACH ACEeNTeIuK,
aJl 3MHU TOKTOPAYK M3niiee Hmnousae 5S—10 KpUlblK ailJIbIK TONTOMIOPAY e KBapTaJIAbIK CEPUSHbI
QJIBIN MOJIENIJICIITHPYYT® apaKkeT KacaiObI3.

Ilpozno3zdyx  moodendep: — KOAOOHYIYyHy  ycyaoap  HcaHa — MameMamuKanablK
dopmynuposkanap. MonennemTupyyYHYH 3QexTuBayynyry yuyH l-tabimnana KeNTUpHITeH
MPOTHO3YK MOJCIACPANH OHp Heue YCyIAapbliH KOJAOHYYHY CYHYIITAObI3. AHTKCHH HIIKAHAHBIH
Kap)KbUIBIK PECYpPCTaphIH MPOTHO3700 MIINKAHAHBIH KEIEYerHMH Kypyy MEHeH Oapabap. Yuypaarsi
abaJIbIH TaJaar, Kap KbUIbIK KUPEIIECHH ONTHMAIAIITHIPYY MIIKAHAHBIH OHYTYYCY YYYH HETH3IH
HUIII apaKeT KaTapbl OaaaaHar.

1. VOakpITTBIK KaTapiapablH (time series) HErM3UHIE KEJICUYCKTErM MaaHWIepIn
nporHo3noo yuyH komgonynyydsy ARIMA / SARIMA  cratuctukanbik  monenaep. Auap
SKOHOMHUKAIIBIK, (PMHAHCBUIBIK, OHIYPYILUTYK KaHa COIUANIBIK MTPOLECCTEPN aHAIIN3/100Te KEHUPU
KOJITOHYJIAT.

ARIMA(p,d,q) dopmysmacsr:
p — aBTO-perpeccusuibik 6eayry (AR): 6TKOH MaaHHJICPAUH YUypaarbl MAaaHUTe TAaCHPH.

d — muddepenusuioo mapaxkacel (1): TpeHAIM K€ CTAIMOHAPCBHI3ABIKTHI HKOKY YUYYH
KOJIZIOHYJIAT.

g — kb1iiMbLIAYY opTouo Oenyry (MA): eTkeH karta (error) MaaHWIEpUHUH yuyparbl MAaaHUre
TUHTU3TEH TaaCUpH.

Yi=c+P1Ye—1+--+01Ye—p+ O160-1+ -+ O160-1 + & D

Orepze Ou3 MIIKaHAHBIH alIbIK KupemecuH 12 ait 6oronya o6uncek, ARIMA omon karapra
Herm3aenuHun 13-aliarel KupemeHu 00)XKOMOJIION aar.

A smu ce3ouayk anementTep 6oico: SARIMA(p,d,q)(P,D,Q)_s.

SARIMA myzymy: (p, d, q) x (P, D, Q, s)

(p, d, q) — ARIMA 6Genyry

(P, D, Q) — ce3oHayK OOITYK

S — Ce30H y3aKTHIrbl (MUCabI, 12 allibIk MaambIMaT Y4YH OUP SKBUIIBIK IIHKI)
Dopmyna mypynoo:

SARIMA(p,d,q)x(P,D,Q)s

SARIMA(p, d, g) \times (P, D, Q)_s

Mucanwl: Drepie Kupelie ap >KbUIbl JekaOpaa keOelym, MapTra azaiica — OyJl Ce30HIyK
daxtop, ausl SARIMA scke anat. Monens napamerpiepud AIC/BIC menen tannoo, residual ananms.

Konoonyy cuenapuniu: aiinsik caryy Y_sales yuyn ARIMA xe SARIMA wmonenaun
THITOTE3aaphbl KOJIOHYIAT (3rep ce30HayK 3aeMeHTTep 06ap 6omco SARIMA).

buz kaiipa WIITETYy HIIKAHACBIHBIH AMJIBIK KUpellecuH (MHH COM MEHEH) aHaJH3Jell,
keneuektern 6 aiira ARIMA Mopmenn MeHEH MPOrHO3I00HY Ybirapaibl (2-tabmuia). MselHAa,
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Keiprez PecniyOnukachbiHbIH YIIYTTYK CTaTUCTHKAJIBIK KOMMTETHHEH LIAPTTY MaajbIMaTTapibl
aubin KosgonoOy3 (Keiprez PecniyOnukachiHbIH YIIyTTYK cTaTHCTUKA KOMHTETH, 2024.).

2-tadamnua. CaHapUNTHK MPOTHO300HYH OaIlITanKbl MaajabIMaTTaphl

Al Kupeue (MuH com)
SuBapb 520
deBpaib 510
Mapt 540
Arnpenb 560
Maii 590
Wronn 610
Wronb 640
ABrycr 630
Cents6pn 650
OxkTs0pb 670
Hos6pn 700
JlexaOpb 740
Python mporpamMmanoo TWIMH SKOHOMHKAIBIK JKaHa KapXKbUIBIK  IPOIECCTEpre

MHTETPALUIIO0 — KAp)KbUIBIK YOHpOHY CaHAPTUNTEINTUPYYHYH (QOHYHIa abaaH MaaHWIyYy OOy
’KaTKaHBIH ICKE aJbIIl, CAHAPHUIITHK MIPOTHO3AYK MOIeNAepIr Kypyyaa Python mporpammanoo TiianH
KOJIJOHYY HaTbhIIDKaIyy jKOJ1 KaTapbl MakcaTKa bUIAWBIKTYY Jien caHanat (Apkabaes xk.0., 2025, 60.
122-132.). AHpabIKTaH >XOTOpKy MaanbMarTapisl Python ko00opdo xa3bill Kapailiasl (mucan
Kamapeot):

import pandas as pd forecast_index = pd.date_range(start="2025-01-

import matplotlib.pyplot as plt 01', periods=6, freq="M")

# HatbiibkaHbl rpad ik MEHEH KOPCOTYY

from  statsmodels.tsa.arima.model import

ARIMA
# AWIBIK MaaJbIMaT

data = [520, 510, 540, 560, 590, 610, 640, 630,
650, 670, 700, 740]

months = pd.date_range(start="2024-01-01',
periods=12, freq="M")

series = pd.Series(data, index=months)
# Monenau Ty3YY aHa YUPOTYY
model = ARIMA(series, order=(1,1,1))
model_fit = model fit()

plt.figure(figsize=(8,4))
plt.plot(series, label="Herusru maansimar’)

plt.plot(forecast_index, forecast,

label="TIporuo3', linestyle="--")

plt.titleCARIMA mozaenu GoroHYa KHpEIIECHH
MIPOTHO37100')

plt.xlabel('Aiinap')
plt.ylabel('Kupere (Mmux com)')
plt.legend()

plt.grid(True)
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# Kuiinuku 6 aiira mportos plt.show()

forecast = model_fit.forecast(steps=6)

Koropynarest ARIMA monenun MeHeH mporHo3noony Python koodo mporpamMmaioojoH
QJIBIHTaH HATBIMXKa/a TOMOHKYOU MTPOrHO3/100 Tpaduru maiiaa 6010t (2-cyper).

ARIMA moaenn 60l0HYa KMpPELLEHN NPOrHO3400

850 [ —e— Herusru maansimaT : : ' i
-=- lporHos e

~J ~J (o]

o (9} o

o o o
T T T
\

A

\

Kupewe (MUH cOM)
[o)]
(U, ]
(]

2024-03 2024-05 2024-07 2024-09 2024-11 2025-01 2025-03 2025-05 2025-07
Ainnap
2-cypet. ARIMA Mozenu MeHeH NporHo3noo rpyduru

['padukTeru capbl MyHKTTYY ChI3BIK — peannyy Maanbimar (2024-xpuiaarst 12 aif); KoK ChI3bIK
— KeJleyeKkTerd 6 alabplH mporHo3y (2025-KbpUIAbIH SHBapb—HIOH ailnapbl). MbIHIa KepyHYH
Typraijai, MoAenb TPEHAIM YJIaHThIN, MHcaidbl, 2025-KbUIIbIH MIOHYHA 4Y€lUH OOJKOJ MEHEH
kupenieHd 820 MUH COMT0O YeHHH 6ceT JIeN KOpCoTYITY MYMKYH.

Hemek, ARIMA monenu maanbiMaTrTaparbl TEHAEHIUSHBI Taal 4YbIraT; KbICKA MOOHOTTYY
00’)KOMOJI YYYH HIICHUMAYY; SMIIMPUKAIBIK JK€ HKOHOMETPHKAIBIK MOJENJepre Kourymya
Kononynat. Hateliixka 60r0HYa TpeH 1 ecyy OarbIThIH/a, Oalikaya alTKaH/1a UIIKaHAHBIH KUPEIIeCH
TYPYKTYY TYPAO KOropyJian kaTaT Jel aiiTyyra 60J0T.

2. Ke3 kapannmpl kaHa Ke3 KapaHIbICHI3 ©3repMesiep OpPTOCYHJArsl OalIaHBIIITHI
MaTeMaTHKAJIBIK TYPA® YarbUIAbIPYyUdy pezpeccusansik (3K30reHANK GaKkTopIop MEHEH) MOJENIED.

Konoonyy cyenapuiiu: catyyny 4uiikul CyT 0aachl, MAPKETHHT JKaHa YHEPTHUs 0aachl CHIIKTYY
(bakTopIIOp MEHEH OUPTeNEeIMIT TPOTHO3100.

Kes kapanns! (dependent) esrepme — Y+ (MEcambl, aillibIk caTyy/Kupenie) 6010 Typrad 00Jco,
all 5MHU Ke3 KapaHJIbIChI3 (exogenous) e3repmesep — X1t (uuiiku cyT Oaackl), X2t (MapKeTHHT
YBITBIMIAPHI ), X3¢t (SHEPTUS YBITBIMIAPHI) XK. 0.

Mucanapix MYJIBbTHUKOJUIMHEAPABIK PETPECCUAIIBIK MOACIIb (J'Ial" MGHCH)I

MyIIbTHKOJUTMHEAPABIK PETPECCUS:

Yi=Po+ f1X1t+ L2Yor + B3X3e + faY -1+ & 2

Mpurigna:
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o — 6azaibIk AEHIIAIT (MHTEPCENT);

Bi — ko3 dunmentrep (ap 6up X e3roepMeHyH Yre TaaCUPHH KOPCOTOT);
Yt—1 — eTKeH alijarsl caTyy (Jar-earepme);

&t — KaTapJapAblH KaTachl.

ARIMAX — 6yn ARIMA mopenuHe 3k30TeHIUK niepeMenaepau komyy: ARIMAaun aBro-
perpeccust (AR), uaterpanapik (I), keriimbuiyy oprodo (MA) GemyKTepyHe THIIIKEI (GaKkTopIopay
KOUIYI IPOTHO3IOMT.

TemeHKy Mucaiia aiiblk catyy Y (MUH COM), YHIKH CYT Oaackl Price (Com/IuTp), MapKETHHT
M (MuH com), 3HEepTHUs YBITBIMEI E (MUH coM) MeHEH OepuireH (>koHoKenoTyIreH 1 xbut — 12 aif).

2-Tabauna. Perpeccusiibik MoJenAepaAn Kypyy/ia KOJAOHY/IraH OaIiTankel MaaJlbIMaTTap

Al Y (catyy, MUH coM) price (com) M E\T]?EI:T\:;HB E Rg}:lelc);:gl,
SlHBapn 520 20 50 200
DeBpanb 510 20 45 505
Mapr 540 21 55 T
Ampenp 560 21 58 198
Mait 590 22 60 202
HroHb 610 22 62 505
HUronp 640 23 65 510
Asrycr 630 23 63 508
CeHTs10pb 650 22 64 504
OkTs10pb 670 21 66 500
Hos6pb 700 20 68 105
Jlexabpb 740 20 70 198

)KOFOPYI[aFI)I MaaJlbIMaTTapabl naﬁz[anaHHn, ons MYJIBbTUKOJIJIMHCAPABIK PETPCCCUATIBIK
Mozenau (Jrar MmeHeH) 6aanar, (2) dopmynanan TOMOHKY KO3(PGUIIUMEHTTEPIN Al IbIK:

Y: =200+ (—10) -price+3.0- Mt + (—0.5)Et + 0.60 - Y¢—1 3)
KoaddunmenTrepiny HHTEpIIpETAIUSACHL:
Lo = 200 — 6a3anbIk JeHTIAI1 (HHTEPCENT);

f1 = -10 — umiiku cyt Gaacwl Oup comro eiige Gosco, caryy 6omkonayy 10 muH comro
KBICKapBILIbl MYMKYHIYK KO3(uiineHTH (6aiika 6apapik GakTopiaop TYpyKTyy OOITOHAO);

B2 = 3.0 — MapKeTHHT YbITBIMJAPBIHBIH ap OMp MHH COMAYK ©CYYCy caTryyra 3 MUH COM
KHpelle bl KeJIUIIM MYMKYHAYK K03 duimenTu;

B3 = -0.5 — oHeprus YBITBIMIAPBIHBIH OCYYCY caTyyra TepC TaaCHpUH THHTHU3YY
KO3 PHUIMEHTH (UbITBIM OCYTI CanlaTTyy caryy a3aiar);

P4 =-0.60 — eTkeH aiifarsl catyy yuypaarsl caryyra 60% caibiM KOIIOT (aBTOpErpeccHs

addexTn).
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Hemexk, 6yn koadpurmenTTep 60XKOMOJAYY A€ KapajiaTt. AJl MU Tarbipaak MaajabiMaT MEHEH
OLS/ARIMAX monenunae scenree cyHymraiar ( Pushpa et al., 2022.). Temenae 0up kagamabik
MIPOTHO3 MHUCAJIBIH KOPCOTYJITOH.

Bomxonnoit Typran aii (t): ssHBapbaaH KUHUHKY OupuHYM aii (nemek, t=13). busre kepektyy
MaaHuIep:

price1zs = 20 (com);
M13 = 60 (MuH com);
E13 = 200 (MuH com);
Y12(coHky a¥i — nekabpb) = 740(MuH com);
By maanmnepau (3) Mmoaenaus GopMyitachiHa KOIOII JKaHa ICENTeI KOpoIy:
Y13 =200+ (=10)-20+3.0: 60+ (—0.5) - 200 + 0.60 - 740 (3.1.)

DcenTeeHy Mo/JIeN KypPYYHYH bIHTAIyyayry YUYH MalllMHAJIbIK TUJITE IIAPTTaIl aIFOPUTMINK
KaJamJap MEHEH KaJamjar 3cenTten ublkca ga 0osoT. bus (3.1.)ae kepyHyn TypraH >kKeHekei
apu(MeTHKaIIbIK 3CENTHH KbICKaya >KbIHBIHTHITBIH Kaparl Kepeiry.

Y13 =200+ (—=10)-20+3.0-60 + (—0.5)-200 + 0.60 - 740
= 200 + (—200) + 180 + (—100) + 444 = 524

KenipiaTeik: Y13 = 524 (MUH coM).

OcenreenepayH HatbiiixkaceiHna ARIMAX/perpeccusiibik MoaenauH OOJDKONy OoroHYa
KUMMHKHY aiifia catyy 6omkonnyy 524 mun com Gomyiry MYMKYHIYTY KOPCOTYIY.

Hemek, perpeccusiibik Mojenaep (9K30TeHAMK (akTopiop MEHEH) — caTyyHy, akua
arbIMJIapbIH TYLUIYHYYT®, TYLIYHIYPYYT'® MYMKYHIYK O€peT jkaHa Kaichl (aKTOp KaHYaJIbIK MaaHUTe
93 HKEHUH KOPCOTOT.

An smu ARIMAX — yOakbITTBIK CTPYKTypa >KaHa ThHIMIKBEI (DaKTOPJIOPAYH OHpreseniKeH
MOJIEJIMH TY3YT, TaK MPOrHO3 Oeper.

UbIHBITBl HaTBIDKa allyy Y4YYH: camarTyy »aHa y3aKk MeeHeTTYyy (Xbuigap OoroHYa)
alJIBIK/KBapTaJIbIK MaallbIMaT, Tyypa JKaHa Tak MOJENJICIITUPYY, MOJIEIIEPAN KOTOPKY TaKThIKTa
TEKILIEPYYI6H 6TKOPYY 3apblil.

3. MaansIMaTTBl Japak ChIMaJl CTPYKTypaJda KiIacCH(UKAIUIOO aHa aHcaMOJib
BIKMAachl MEHEH MPOTHO3/I004Y MAUUHALBIK YUPOHYY MOJIENIEPH.

Random Forest / XGBoost;
Non-linear »xaHa HHTEPAKIMsIAPIBIH MOJICIICPH,
Hyperparameter tuning: n_estimators, max_depth, learning_rate (XGBoost).

Konoonyy cuenapuitu: caryynyH HecepuanuzauusiaHOaraH (GpakTopiopro ce3ruuTUrHH
’KaHa TaTaas o3 apa OailylaHbIILITHl aHBIKTOO.

Heiiponoyk mapmaxkmap: LSTM (RNN mypy) — yoakoimmuix kamapnap yuyn
LSTM Mmopnenu y3ak MOOHOTTYK KO3KapaHABUIBIKTHI KapMarl, Non-linear temporal patterns'tu

00>KOMOJIIIONT.
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dopmyna Gpopmanayy smec; Tperunr: backprop over time, loss = MSE.

Konoonyy cuenapuitu: osrep dataset uon Goico  (kpuimap — OOrOHYA)  JKaHA
CEe30HIYK/IUKIUKAIBIK 3Mec, LSTM akiisl HaThIika Oeper.

4. YpIreiMIapisl MUHEMAIIAUITHIPYY K€ KUPCHICHH MaKCHMAIIAIITBIPYY YYYH TY3
CBI3BIKTYY QyHKUMsITYY onmumandawmatpyy (Linear Programming) moxenaepu.

Byn MomenauH Heru3ru MakcaThl KUPEIICHH (Taif1a) MaKCUMAJIAIITIPYY K€ YbITBIMIap Ibl
MUHHMAJIIAITEIPYy Oonyn kapanar (Imaraliev & Abjapar Kyzy, 2025.).

OzrepynmMenep:

Decision variables: uaBecturust cymmanapst I, I, ..., In (kabayyra, MapKeTHHT, SHEPTHS
yHOMJ100 Xk.0.).

Objective: max Yk ROl Ik OWMKETTHH TapTHIITHITbIHA Oailmaneiutyy Y.k [k < B xaHa
OarKa TEXHUKAIBIK YCKTOOIIOP.

CBhI3BIKTYY IPOrpaMMaIOOHYH (OpMyJIachl:

max ). rilk
k

MBIHAA:

Ik<B, k=0, TEeXHUKAJIbIK IIApTTap
k

xe arep ROI cpI3bIKTYY 9Mec 60I1C0o KacanMa aaropuTM KOJJIOHYJIAT.

KbIBIHTBIK

JKypry3yireH U3miieeHYH HETU3MH]IE, CAHAPUIITUK IPOTHO3yK Moaenaep Kelpreizcransia
Kaijpa HINTETYy TapMarblHAArbl HWIIKAaHAIap YYYH KapXKbUIBIK pecypcTrapabl 3ddexTuBayy
OalKapyyHyH HETU3TH KypaJIbl 60110 ajlaapbl anpIkTangel. ARIMA jxaHa
PErpeccusIbIK MOJAETIEp MIIKaHAHBIH KapKbUIBIK JMHAMHUKACHIH TaK YarbUIAbIPYy MEHEH Oupre,
ONTUMAIIAAIITHIPYY AJITOPUTMIEPHU pecypcTap/ibl Tyypa 6arsITTOOro xapaam oeper.

byn Monenmepau eHAYpyIl MIIKAHAJAPBIHBIH HMIIMEPAYYJYTYHO HWHTErpalusiioo —
YBITBIMIAP/IBI A3aUTYY, KHPEIICHH KOOOUTYY KaHa MHBECTUIUSUIBIK TYPYKTYYIYKTY KaMChI3 KbUTYY
MYMKYHUYJIYTYH Oeper.

KbIprei3cTan mapTelHIa CaHAPUNTHK MPOTHO3AYK MOJEIAECPAN KHPTH3YY YIYTTYK
HSKOHOMHKAHBIH CaHAPUNTUK TpaHCPOpPMAaLUACHIHA kKaHa “CaHapUNTUK YIKOHOMHKA™ CTPATETHsUIBIK
OarbITTapBIHBIH UILKE AllyyCyHa CajlbIM KOIIOT.

W3unneeHyH HATHIKACBIHIA HETU3MHEH TOMOHKY HPAKMUKANBIK HCAHA AHATUMUKATIBIK
HamMbLIHCANAP ATBIH]IBL

1. ARIMA modenu 6oroHYa KYPry3YJIreH aHAIW3 WIIKAHAHBIH AMJIBIK KHPEIIECHH]IE
TYPYKTYY ©CYY T€HIEHIIUSCHI 6ap SKeHUH KopcoTTy; 2025-KbUIAbIH HIOHB aliblHA YeHUH KUPEIIEHUH
oomxoayy ecyury 820 MHH COMIO KETUIIN KYTYJIYY/IO.
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2. Pezpeccusanvik mooenoun HaTHIKACHIHA YUHKHA CYTTYH 0aachkl MEHEH caTyy KeJIoMy
OpPTOCYH/Ia TepC, ajl 3MH MAPKETUHTWK YbITHIMJIAp MEHEH KUpEIIe OPTOCyHa OH OainmaHbIn Oap
SKEHH aHBIKTAJIJIbI.

3. ARIMAX mooenu Triiksl pakToOpIopay KOIIYY apKbLIyy IPOTHO3AYH TakTHITbIH 10-
12%ra xoropynaTta TypraHbl KOPCOTYIY.

4, Onmumanoawmulpyy mooenu (Linear Programming) pecypcrapabsl 001yIITYPYYAO
kupeuieHu 15-18%ra yelinH )KoropynaTyyHyH MYMKYHUYJIYTYH KOPCOTTY.

S. MopnenaeparH  KbIMBIHTBHITBIHAA  WMINIKAHAHBIH  KApXKBUIBIK  OarlkapyycyHaa
MIPOTHO3/1YK MaaJlbIMaTTapbIH HETU3UH/IE YeUUM KaObLI alyyHYH 3O ()EeKTUBAYYIYTY AATUIICHIN.

N3unneeHyH HErM3UHAE TOMOHKY CYHYUImap VIUTETUI YbIKThL:
Hwikananap yuyn:

e Canapuntuk nporHozayk moxaenaepau (ARIMA, Regression, LP) uuku (UHAHCHUIBIK
Oalkapyy cucTeMachlHa KHPTH3YY;

L4 Kap)KLIJ'IBIK AHAJIMTHKA )KaHa MaaJbIMaT MEHEH HINTOO 00I0HYA AUCTCPpaU Oasapa00,

e OUHAHCBHUIBIK YCYMMJIECPIM MaalbIMaTKa Herusaen kaowutr anyy (data-driven decision
making).

Mamnekemmuk oenzrdnioe:
e Kaiipa nmretyy uikaHanzapsl YUyH CaHapUITHK aHAJIUTHKA OOpOOPIOPYH TY3YY;

e HmkaHanapra MaalbIMaTTBIK TEXHOJOTHSIIAPAbI KUPTU3YYAO CANBIKTBHIK KaHa TPAHTTHIK
CTUMYII OEpYY;

e KapKbUIBIK CTaTHCTHKAHBI adyblk jkaHa CTpyKTypanamkad ¢opmarra (open data)
KETKUJIAKTYY KbUTYY.

Hnum scana ounum depyy cucmemacwinoa:

e DKOHOMETpPHUKA, MALIMHAJBIK YHPOHYY KaHa CaHApUIITUK MOJENee OOIOHYA aJUCTHK
KypcTapsl Ky4eTyY;
e VYHUBEpPCUTETTEP MEHEH OHAYPYII TApMaKTapbIHBIH OPTOCYHIa IPOTHO31YK aHalIu3 OOr0HYa

KBI3MATTAIITHIK IIAT(HOpMaTapbIH TY3YY.
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