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05.13.16 - Unumuii u3n110016p1e ICENTOo TEXHUKATAPBIH, MATEMATHKAJIBIK
MOJICIIIOOHY ’KaHa MaTEMATHKAIILIK METOLIOPAY KOJIIOHYY

TexHnKa WIMMAECPUHUH KaHAUAATHl OKYMYIITYYJIYK 1apakKacblH W3ACHUI alyy
yuyH xa3puirad aucceprauusiiblH ABTOPEM®EPATDI
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JuccepranusaiIbIK U1 N.ApabaeB aTBIH/arbl KeIpres MaMJICKETTUK
yHuBepcuteTuHuH  «Kongoumo  mH(popmaruka»  KaeapachblHAa  aTKapbUIIbI.
Hucceprant [aBnaroBa b.J[. unummii xetekuncu KypmanOek yyny TamaHTOekke
BIPaa3blYbLIbITBIH OUIIIUPET.

Nianmuii JKeTeKYu: Kypmanoek yyiy TamanToOek, TEXHHKA
WINMIEPUHUH JOKTOpYy, W.ApabaeB aTbIHIArkl
KMVYHyH okyy uiirepu 60r0HYa IPOPEKTOPY
Pacmuii onnoHeHTTEpPH: Aoablinaes Mykam IOHycaameBHMY, TEXHHKA
WIMMJIEPUHUH JOKTOpy, W.ApabaeB aTbIHAArbl
KMVYHyH konoHMO KadeapackiHbIH Tpodeccopy
CyaranoB PaiibimOex KacbiMoBHY, Qu3nka-
MaTeMaThKa WIUMJECPUHUH KaHAWAATHI, IOIICHT,
Keiprei-Typk Mamnac YHUBEPCUTECTUHUH
KOMITBIOTEPANK UHXKEHEpUs 00TYMYHYH OalIdbIChl
KerekToeouy Mekeme: M.X. Hymatu arsiHparsl Tapa3  alMakThIK
YHUBEPCUTETUHUH KOJIJOHMO HH(pOpMATHKa KaHa
MIPOTrPamMMasoo Kadenpacsl, Kaszakcran
Pecniyonukace,  HO2T7AS5  Tapaz  maapsl,
CyneiitMeHOB keu., 7.
Huccepramusiabel  koproo 2024-xeuineiH 29-mapteiHga caar 14:00 me TexHmKa
WIMMJICPUHUH JIOKTOpY (KaHAWJATHI) >kaHa (U3MKa-MaTeMaTUKa WINMICPUHUH
KaHAUIAThl MJIUMUN JapakachlH U3/IeHUN anyy O0otoHua M. ApabaeB atbinaarsl Keiprei3
MaMJICKETTUK yHUBEpPCUTETUHUH jkaHa V.Pa33akoB aTeiHmarsl KeIprei3 MaMieKkeTTHK
TeXHUKaNbIK  yHUBepcuTeTmHuH JI  05.23.689  guccepranusiablk  KEHEIIMHUH
orypymyHnaa /70026, bumkek maapsl, Pa3zakoB keu. 51-A, M.ApabGaeB aThIHAArbI
KMVYHyH koHbepeHI-3a1bl Japeru 00roHYa OToT.

I[HCCGpTaIII/IHHI)I KOpFOOHYH OHHaﬁH TpaHCJ'ISIIII/IHCI)IHBIH I/IﬂeHTI/I(l)I/IKaHI/IHHI)IK KO)Iy:
https://vc.vak.kg/b/d05-xy8-8iw-xsw

Huccepranusiinblik  uimn  MeHeH M.ApabaeB arteiHzarsl  KeIprel3  MamileKeTTHK
yHuBepcuteTuHuH (720026, bumkek mi., Pa33akoB keuecy 51-A) xana W.Pa33akos
aTeiHarbl KbIprel3 MaMJIeKeTTUK TeXHUKAIbIK yHUBepcuTeTTUuH (720044, bumkex .,
A¥iTMaTOB TmpocnekTucu 66) kuTenkaHajmapbiHaH jkaHa KP VYUWAwHbH caliThiHga
(https://vak.kg) TaanbIyyra 600T.

Astopedepar 2024-xpuiasiH 28-peBpanbiHaa KOHOTYITY.

JluccepTanusiablK KEHEIITUH OKYMYIITYY

KaT4bICHI, ().-M.H.K. Acanbexona H.O.


https://vc.vak.kg/b/d05-xy8-8iw-xsw
https://vak.kg/

HULITHUH KAJIIIBI MYHO3/1O0MOCY

TemanblH aKTyaJayyJayry. OKOHOMETPHKAIBIK MOJEIAECPIN KypyyAa
TaHAAN ajlyy BIKMachl KOJJIOHYJAT, 0.a. W3WJICHUIl >KaTKaH e3repMeiepayH
CTAaTUCTUKAJBIK MAaJbIMATTAPbIHBIH YEKTYY MBIMBIHIABICHI, MBIHJIAH ThIIKAPBHI,
SKOHOMHUKAJIBIK ~ ©3repMeJiop KOKYCTYK YOHAYKTap OoJynl caHajaT JKaHa
MAaceJICHHH KOIOJIYIIyHa jKapalla Mojesae OaplblK Ke3 KapaHIbIChI3 ©3repMeep
3CKe aJbHOAWT »k.0. OIIOHIYKTaH >KOTOPKY camarTarbl MOJENJAEPIU alyy
MaaHWw1yy Oonyn caHanar. Tanmoo jkaHa OOJDKOJAO0O0 YUYH camarThIK MOJAEIIH
raHa KoJJ10HCO 0O0JIOT.

Byn sMrekre perpeccusuiblk MOAEIAEPAUH callaThlHA Taacup 3TYyY4dy K33 Oup
KeHreisiep TajqjaHaT: KaJAbIKTapIblH aBTOKOPPEIALUUACHIH, T€TEPOCKEIaCTUKAHBI
aHBIKTOO aHa kowy. KepceTyiren keireisiep 0OroHYa aBTOPAYH CYHYLITapbl
OepUIIreH.

MBbIHIaH THIIKAphl, KON ©3repMeJlyY 3KOHOMETPUKAIBIK MOIEIIEPAH
TY3YYZlé MYJIbTUKOJUIMHEAPAYYIYKTYH OOJyIly Jarkl mpoOjemanapbl xaparTart.
byn pgucceprammsana Kem  ©3repMeNyy PErPEeCCHsUIBIK  MOJEIAEPAHMH KO3
KApaHJbIChI3 ©3r6pMeJIOpYH TaHJI00, MOJECHAECPAMH CalaTblH TEKIIEpYy KaHa
MBIHAA MOJENAEpAN KypyyJarsl alpbIM Macenesepan 4yeuyy OoroHYa CyHyIITap
KapaJraH.

OH KWYMHE KBaJpaTTap bIKMAacbl MEHEH QJIbIHIAH 3KOHOMETPUSIIBIK
MojeaepaAn 06aanoo KaCHEeTTepH MOJEIANH KOKYCTYK KOMIIOHEHTHHE ab/laH Ke3
KapaH/ibl 5KEeHU OENTHITYY, OUIOHAYKTaH MOJIEIANH KOKYCTYK MYUOCYHYH KYPYM-
TypymyHa *aHa ["aycc-MapkoBayH mapTrapblHa KOKYCTYK KOMIIOHEHTH OOIOHYA
©3reue KOHYJI OypyJar.

JluccepTanMsiHbIH TeMACHIHBIH NIPHOPUTETTYY WJIMMHH 0arsITTap MeHeH
O0ailIaHBIIIBI, HErH3rM WIMMHHM H3WIA00 HIITepu. JluccepTanusiblk HII
N.ApabaeB arbiHagarsl KMVYHyH npukinagaslk uHOpMaTHKa KadenapachbiHbIH
WIMMHUI U3WJI06 UIITEPUHUH IJIaHbIHA bUIAMBIK aTKapbUITaH.

N3un1e6eHyH MakcaTTapbl KaHa MuierTepu. V3WIineeHyH MakcaThl
camaTThlIK  MOJENJEpAM  TEKIIepYyy KaHa  allyy  bIKMajapbl  OoroHYa
HPKOHOMETPUKAJIBIK MOJENIO0HYH METOAOJIOTUACHIH OHYKTYPYY OOJyn caHauar.
Byn makcaTtka keTyy Y4YH TOMOHKY MHJIAETTEP KOKOJITaH:

1. MonaenauH  KaJJbIKTApbIHBIH  ABTOKOPPEALMUACHIH  AHBIKTOO
METOJJIOPYH U3UJIIO6 KaHa 63YHYH CYHYIIYH UIITEI YbITYY;

2. MogenavH KanAbIKTApbIHBIH ~ aBTOKOPPESALMACHIH KOK  KbUIYY
BIKMaJIapbIH U3WIIA66 )KaHA ©3YHYH CYHYIIYH HUIITEI YbITYY;

3. Kemnm e3repMesnyy perpeccusiiblk MOJECIACPAUH KO3 KapaHAbICHI3
©3repMeJIOPYH TAaHAO0O bIKMaJapblH HM3WIA66 >XaHa ©3YHYH CYHYUIYH HIITEI
YBITYY;

4.  Kem e3repMesnyy perpeccusuiblk MOJCIACPAU MYJIbTUKOJIMHEAPIBIK

mapTTapAa KypyyHyH npoOiieManapblH U3WII06 KaHAa ©3YHYH CYHYUIYH MILTEI
YbITYyY;



5. Perpeccusiblk MoJenAepAd Kypyydy aBTOMATTalITBIPbUITaH CHCTEMAaHbI
UIITEI YBITYY.

AJIBIHTaH  HATBIDKAJAPABIH  WJIMMHI  KAHBUIBITBL.  3unneeHyH
HAThIKAJIapbl TOMOHIOTY 16!

1. MogenavH KanAbIKTapbIHBIH ABTOKOPPEISLHUICHIH aHBIKTOO YUYYH >KaHbI
TECT UILTEIUIT YbIKTHI.

2. Kannpikrapipia ABTOKOPPEJSLUSCHIH KOy  YUYYH AR(1)
aBTOPErPECCUBAYY Kaupa Ty3YYHY KOJJIOHYyJIa KaJAbIKTAp OpPTOCYHAArbl
aBTOKOppENAUs  KOI(PPUIMEHTUHUH MaaHMCHH TaHAO0OA0 KaHbl  BIKMa
CYHYILTAJIAT;

3. Xynramrteipbuirad Koppemsius Kod(hOUIUEHTTEpUHUH >KaHa THEUIeIYY
alipbIM  Koppesauus Ko3(QQUUUEHTTEpUHUH OCNTWIEpUHUH Jajl  KejaOereH
y4ypJaapblHIA, KOIl ©3TepMeIIyy PErpecCHsIIBIK MOJEIAEPAE KO3 KapaHIBICHI3
©3repMeJIeply TaHI00 YUYH JKaHbI bIKMa CYHYIITAJIAT;

4. Kenm e3repMeslyy perpeccUsulblKk MOJEIAECPAE MYJbTHKOJUIMHEAPABIK
miaprrapaa ap Oup TYWYHAYPYYYY ©3repMeHYyH Ke3 KapaHAbl ©3repMeCcYHe
TaaCHUPHUH aHBIKTOO YUYH >KaHbl bIKMa CYHYIIITAJIAT;

5. Perpeccusuiblk MOAENAEPAN Kypyydy aBTOMATTAIITHIPBUITAH CHCTEMACHI
WIITEI YbITBUIBIL.

AJIBIHTaH HATBIKATAPABbIH NPAKTUKAJIBIK MAAHMUCH. DKOHOMETPUKAJIBIK
MOJENAECPANH CallaThIH W3WIIO6/0 aJbIHIaH HAThIVKAIAp MOAEIIECPAVH CallaThlH
KOTOpyJIaTyyra KOMOKTOIIOT, aIEKBATTYY MOAENAEPAN alyy MYMKYHUYJIYKTOPYH
KEHEHUTET.

Wmtenun YblKKaH aBTOMATTAIUTHIPBUITAH  CHUCTEMAChl  PErepCCHsIIBIK
MOJENJEPAN Kypyyra >KaHa canaTblH M3WIIeere MYMKYHAYK OepeT. byn
cucremara 2016-xpuineia 14-utonynna Keipreiz PeciyOnmkacsinbiH MaMIeKeTTHK
nateHT Kbi3MaThiHAa Ne410 kyOemyk anbiHTaH »kaHa I.Pa33akoB aTbIHIaArsI
KMTVYHyH OKyy OpoLECCHMHE ©3IeILUTYPYJYI, AaTKapyy akTbICbl MEHEH
TaCTBIKTAJITaH.

AJIBIHTaH  HATBHIKAJIAPABIH JKOHOMHUKAJIBIK MAAHWUCH. AJIbIHTaH
HaTbIKadapAblH SKOHOMHUKAJIBIK MAaHUCHU HINTEJIUIN YbIKKAH METOJI0pAY
KOJJIOHYY MEHEH Kblija WIIEHUMIYY HaTbIKagapbl KaHa OOJDKOII00JIOPIY
alyyra MYMKYHIYK Oepyydy OSKOHOMETPUKAIBIK MOJCIIAEPAUH CalaThiH
KOTOpyJiaTyyAa, OIIOHAOW DJJI€ WINTEIWIT YbIKKaH aBTOMATTAIUITHIPBUITaH
CHUCTEMAaHbl KOJJAOHYY MEHEH PETPECCHUSUIBIK MOJEIAEPAN Kypyy/la KaHa anapblH
CaraTblH TOJYK U3WIA06/16 Typar.

7KaKTooro 4biryyuy Herusru 000.iop.

1. Perpeccusiiblk  MOJEIAMH  KaJJBIKTAPBIHBIH  ABTOKOPPEISALUACHIH
TEKILEPYY YUYH KaHbl TECT.

2. KangpIKTapablH  aBTOKOPPEIANUACHIH — jkory  yuyH  AR(1)
aBTOPETPECCUBAYY Kaipa TY3YYHY KOJAOHYyJla KaJJbIKTAp OPTOCYHAArbI
aBTOKOppemsus KOXQDUIMEHTHHUH p MAaHUCUH TaHAO0OJO JKaHBl BIKMa
CYHyLITaJIaT.



3. Kem e3repmenyy perpeccusiblk MOJEIAEPAETH  TYIIYHAYPYYYY
©3repMOJIOpJIyH JKYINTAIIKaH KOpPpesaus KodDPUIMEHTTEpUHUH Oearuiepu
MEHEH THeIIeNyYy alpbiM KOppemsus Kod(QQPUIUEHTTEPUHUH OpPTOCYHAA HAall
KeJIOereH yuypaa Ke3 KapaHIbIChl3 ©3repMesIepay TaHIOOHYH >KaHbl BIKMACHI.

4. Kenm e3repmeilyy perpeccHsuiblK MOJENAEPAE MYJIbTUKOJTMHEAP IbIK
mapThiHAa K63 KapaHIbl ©3repMecyHe ap Oup TYWYHAYPYYYY ©3TepMeHYH
TAaaCUPUH aHBIKTOO YUYH >KaHbl MOJCII/I06 BIKMACHI.

5. Perpeccusiblk MoENAEpIn TY3YY YUYH aBTOMATTAIITHIPhUITaH MaajlbIMaT
CUCTEMACHI.

JINCCEePTAHTTBIH JKeKe CaJbIMbl ©3 aJJblHYa HW3WIAee XKYPry3YYIeH,
WIMMHUN  HaTbIKaNapApl  alyyJaH, anapApl TaJlJ00JOH JKaHa HErU3ru
KOPYTYHAYJapabl  TY3YYH6H, pEerpeccusiblK  MOJENAECPAM  KYPYYHYH
aBTOMATTAIITHIPBUITaH CUCTEMAChIH UINITEN YbITYYJaH Typart.

JAucceprauMsiHbIH  anpodaumsicbl. VINTHH HETU3TH  KbIMBIHTBIKTAPbI
WIMMUH ~ CeMUHapiapja aHa  KoH(epeHuIMsuiapAa  OasHAalraH  »KaHa
TaJKyyJaHTaH.

KBIMBIHTBIKTAPABI  KAPBISWIOOHYH  TOJYKTYry.  M3ungeenepiayH
KBIUBIHTBITBl ~ JKaHA JIUCCEPTALMSHBIH HETW3rd Ma3MyHYH  4YarbUIIbIpraH
000JIOpAYH HETU3UH e |7 UITUMUN AMTEK KapbIK KOPTOH.

HUILHITUH HET'U3I'N MASMYHY

Kupumyyae WIITHH Kalmbl MYHO3©@MecYy OEpHIIreH, *KOTOPKY camaTTarbl
pEerpeccusibiKk MOAENJIEPAN KypyyAa Kapaiblll )KaTKaH npoOiemManap/ibiH KbicKaya
OastHAaMachl OEpUIITEH.

bupunun  O0eaymae  «KangblkTapliblH ~ aBTOKOPPENALMACH  KaHa
MYJIbTUKOJTUHEAPAYYIIYK MpobdieManapbl OOrOHYa afaduaTTapra Tajijoo Caiyy»
OOIOHYA M3WIIJIe6 KacalraH. DKOHOMETPHUKAJIBIK MOJEIACPANH CallaThlH W30
OOlOHYa WIMMHNA anabusATTapAbl Tall00J0 ap KaHAal NUKUPJIEPAUH KEHUPU
yelpecy KeJTUPHWITeH, OyJl jkaaTTa aTKapbula TypraH UIITEp ald KeIl SKEHAUTUH
alTHMHENeUT. DKOHOMETPHUKAIBIK METOJIZIOP OHYTYII, KaHbl bIKMasap naiaa 0omyy
MeHEH KoOyHUYe alipbIM KbIpaaaaapia e3reue KbUIAT bIKMaap Tajlal KbUIbIHAT.

Kenm  e3repmenyy  perpeccusyibik  MOAENJEPAECTH  KaJlJbIKTapAblH
aBTOKOPPEISUACH dKaHa MYJIbTUKOJUIMHEAPAYYIYK Macelneaepu O0IHYa WIMMUMA
U3WI06J6pAY KaMThIraH aBTOPJIOPIYH IMI€KTepU KapajraH.

M.II. ba3zunesckuii, A.1.Opnosa, C.A. AiiazsH, Jlanau C.H., Panenko C.T".,
PozenuBaiir A.K. xana Oamika aBTOPJIOPAYH HW3WIIOOJIOPY KalJIbIKTapAblH
aBTOKOPPEISLUACHIH aHBIKTOOTO JKaHa KOIYyra, KeIl e3repMellyy MOJeaepAeru
MYJIBTUKOJTHHEAPAYYJIYKTYH  TpoOjeManapblH dYedyyre apHairad. KeIprei3
okymymryyiapeiHad  B.M.  buitbocynosnyn, W.B. Jlykamosanbi, C. K.
KbiapIpanueBauH 3KOHOMETPUKAIIBIK MOJIEN166 O0IOHYA SMIEKTEpUH OeIrnieere
00J10T.



JkuHYH TrJaBa «M3HII66HYH MeETOMOJIOTHSACHI KAHA MeTOJAOPY».
OKOHOMETPUKAJIBIK MOJEIACPAN HINTEN YBITYYHYH JKaHa aJapiblH canaTblH
M3WIJOOHYH HETM3IM METOMOJIOTHANIApbl  KEITUPWIT€H. ODKOHOMETPUKAHBIH
CAJITTYy JKaHa 3aMaHOan METOA0JIOTHCH OasiHIanar.

Mopnenp KanAbIKTapbIHBIH ABTOKOPPEISALMUSACHIHBIH MAacesesiepy, ajlapibl
AHBIKTOO JKaHa »JKOI0Y BIKMalapbl JKaHA KOIl ©3repMeNlyy PpPerpecCHUsUIbIK
MOJEIIAEPAETH KO3 KapaHIBIChI3 ©3repMeJIepAyH MYJbTHKOJUIMHEAPAYYIIyK
poOJIeMachl, ajJap/bl )KOKY bIKMajlapbl OasHaNraH.

YuyHuy Oeaym “Mogeaaud KaJIABIKTAPbIHBIH aBTOKOPPEISLUACHIH,
reTePOCKEeJACTHUKTH, KOIl  63r6pMeJIYY PperpeccHsi/IbIK  MoAeJaepaeru
MYJIbTHKOJJIMHEAPAYYJIYKTY H3WI160”.

OKOHOMETPUKAIBIK MOJEIAEP W3WIACHYYYY ©3rOpMeJIOpIAyH YEKTEIreH
caHJarbl MaaHUWJIEPUH KOJIJOHYY MEHEH TY3YJIOT, 0.a. TaHAaJIraH OMpUKMEIEpIuH
YJITYCY JKaHa ajnap SMIIUPUKaIyy ke OaanaHyyra bUlailbIKTyy OoJyIar.

CBI3BIKTYY PpErpecCUsiHbIH MOJENJEPUHE ©3re4ye KeHYyJ OypysaT, aHTKEeHU
CBI3BIKTYY B3Me€C MOJAENACpANH KeOy ChI3BIKTYY (opmara KenTHpYY MEHEH
Kypynar. Y ©3repMecyHYH Ke3 KapaHAbl B5MeC M 3JIEMEHTTEH TypraH
X=(x1,%2, ...,Xm) KO3 KapaHIbUIBITBI KapaJIChIH Aeiin. ChI3BIKTYY PErpecCHsIHbIH
TEOPUSIIBIK MOJIETI TOMOHKY (popmara 33:

Y =B, +BX + B X, o+ B X, e (1)
Y- ko3 kapa"abl e3repme; X,,X,, .., X, - K63 KapaHJIbl 3MeC ©3repmesep, € —
KOKYCTYK perpeccusi Karacol; f,,pf,,..5, — perpeccus ko3ppuunentrepu, f,, —

oo myye.
Teopusnbik ChI3BIKTYY perpeccusi MoAeluHuH (1) opiyHa aHbIH OaanaHyydy
AMIIMPHUKAJIBIK PETPECCUSIIBIK MOJIETIH TY3YJIOT:
Y =b, +b, X, +b,X, +..+b_X_+e (2)

OH KUYHMHE KBaJpaTTap METOAYH KOJIJIOHYY MCHEH MUHUMAIIAIITHIPBLTYYdy
GYHKIHUSTHBI — MOJIEIIMH YETTOOJOPYHYH KBaAPAaTTAPhIHBIH CYMMAChIHBIHBIH
MUHHUMYMYHA Tyypa KeJareH koddduiuentrepan tTadadbl3:

n

Q:Zn:ef :Z{yi —(b0+zm:bjxij)} = min (3)

Msinga Tabsuiran kodgdunuentrep by,b;,b,,...,b, THEemenyy TYPIO Lo, f1,

2, .... fm KOdGDUIMEHTTEpUHUH Oaanmapsl O0TyI dcenTeneT. Perpeccusibik
MOJICIIEPIU U3WIIOOHY YIIaHTyyda ap OUp X Y4YYH 4eTTeesep Tyypaiyy
TOMOHKY OOJIKOJII00J0P1Y KOJITOHOOY3:

1. MopenanH 4eTTOOIOPYHYH MaTeMAaTUKAIBIK KYTYYCY Oapasik OaiKoosop
y4ayH Hesre Oapadap: M(e;)=0.

2. T'OMOCKeIaCTUKTHH IIAPTHI - YECTTOOJOPAYH TUCIIEPCHSICH TYPYKTYY jKaHa
Gapabik Gaiikoosop yuys 6upaeii: D(g)= D(g) = 0%, ij=1,...,n.

3. Moneniun KaJIbIKTapbIHbIH ABTOKOPPENSAIUACH KOKKO dcel P, =0,

i#].


https://bigenc.ru/c/zavisimaia-peremennaia-c24e6f
https://bigenc.ru/c/zavisimaia-peremennaia-c24e6f
https://bigenc.ru/c/koeffitsient-0ee55b

4, Mopgenaud  KalabIKTapbl TYIWIYHAYPYYYY ©3T6pMeNIepleH  Ke3
KapaH/pl IMeC: P, = 0.

5. Mopens e3repMesniepy 00IOHYA CHI3BIKTYY OOJIOT.

6. MonenauH KaaaplKTaphl &; HOPMAILYy OOTyIITYPYJITOH.

(1) — (4) mwaptTapsr 'aycc — MapkoBAyH IIapTTaphl A aTajart.

DKOHOMETPUKAIBIK MOJICIJICPINH CamaThliH W3mwiaee, 0.a. ['aycc-MapkoBnyH
MApTTAPBIHBIH aTKAPBUIYYCYH TEKIIEPYY YYYH H3WIAOOJIep. MOJCIAUH Oorl
MYY6CY MEHEH perpeccust Kod(pPUImeHTTEpHHINH CTaTUCTUKAIIBIK MAaaHWITYYJIyTYH
TEKIIEPYY; MOJEJNINH OJKJIMBl  CamaThlH  TEKIIEPYY; KaJIBIKTap IbIH
ABTOKOPPETSAIUSACHIHBIH ~ 0ap JK€ JKOK JOKCHIWTHUH  TEKIIEPYY; YEeTTOo
JTUCTICPCUSIAPBIHBIH TYPYKTYYJIYTYH (TOMOCKEIACTHKAITYYIYTYH) TEKIIEPYY.

Ker e3repMenyy CHI3BIKTYY PETPECCHSIIBIK MOACIIASP YUYH Jarsl Oup mapt
KOIIyJaT - TYIIYHAYPYYYY ©3repMeNIOpAyH MYJIBTHKOJLIHHEAPAYYTyTYHYH
KOKTYTY.

byn wumre >xoropky camarTarbl SKOHOMETPUKAIBIK MOJEIACPIU TY3YY
npobOyieManapbl, — aram ~ aWTKaHAa  KaJJABIKTapJIblH  aBTOKOPPEISIUSCHI,
MYJIBTUKOJUTHHEAPTYYIYKTYH TpoOieManapsl TaJKyyIaHar.

MoaenanH KaJdabIKTAPHIHBIH ABTOKOPPEISIHACHIHBIH MPOOIeMaiaphl.
DKOHOMETPHUKAJIBIK MOACIICPINH KAIIBIKTAPhI & KO MaallbIMaTTapIbl KaMTHIUT:
MOJACIINH  CHCHU(PUKANMICHIHBIH ~ KaTachl, W3WIACHYYYY  ©3TeopMeNIopayH
CTAaTUCTHKAJIBIK MaaJ bIMAaTTAPBIHBIH TaK YMECTUTH JKaHA YEKTOOIYKTOPY XK.0.y.C.

["aycc-MapkoB mapTTapbIHBIH OMpU OOy MOJEIIUH KaJIBIKTAPBIHBIH ©3
apa K63 KapaHIBICBI3NBITHI, ©O. a. & HUH JKaHalla MaaHWICPUHUH
KOPPEISAIUSICHIHBIH XKOKTYTY CaHajaT. DMIUPHUKAIBIK MOACIINH KaJIBIKTAphl €
MEHEH OeJITUJICHET »aHa ajiap & bIH 0aanoocy 00yn caHajar.

KaaapIkTapaplH  aBTOKOPPEJSIIUSCHIH  aHBIKT00.  KaaaplkTapaeiH
aABTOKOPPETSAIUSACHIH aHBIKTOO YYYH MpakThkKaga kem yuypnaa JlapOoun-YoTcoH
TECTH KOJJOHYNAT. byl Tect Oup Karap KeMUYMJIMKTEpre 33: Oup raHa 0oir My4decy

Gap Mojenuepre KOJJIOHYJIaT, Kammblktap &t~ Pé1™U prepanumsaceiaa  Gamr

WIHYYCY 3apbll, aHbIKTaJ0araH 30HalapAblH  OapAbirbl,  CTATUCTUKAJIBIK
MaajbIMaTTap OUpaeH ME3rUIAYYIYKKS 33 00Jyyra THHUIITUT .

KanaplkTapablH  aBTOKOPPEISLMICHIH aHBIKTOOHYH Jarbl OWp MeToXy
KaTapJyiap MeToay O0iyn caHanat. Bynm MeTo Tarslpaak *KbIMBIHTBIK OeperT.

bpeym — TlonadpuuuH MeToqy dYOHypaak TaHAOO e€J14eMYy Y4YyH JKaHa
HETM3MHEH aBTOPErPECCUBAYY MOENIEP YUYYH KOJJIOHYJAT, OIMIOHAYKTaH Oyl
UIITE KapaIOauT.

KanapIkTapablH aBTOKOPPEJISINUMSCHIH  TeKIIepyy OOHHYa CyHYII.
benrmnyy Oonronmoii, JlapOuMH-YOTCOH CTaTUCTHUKACHI KaHAIla KaJbIKTap
OpPTOCYHJArbl TAHA00 KOPpesauusa KO3()PUIIMEHTUHUH HETU3UHE aHbIKTAJIaT.

MbIHgall Cypoo TyyJaT: aBTOKOPPEJSUUSIHbI AHBIKTOO YYYH YeKTYY
TAH/J00 KAHAIA KAJJABIKTAP OPTOCYHAArbI KOppeasauus ko3¢ duuueHTHHUH
03y KOJIJIOHYJIYyIIIy MYMKYHOY?



YekTyy TaHIOO KaHAIA  KAJIJABIKTAD  OPTOCYHIArbl  KOPPEISIUs
K03 buneHTHHUH (PopMysIackl TOMOHKYIOM:

e

I’IBIHBIHI[& 9JIC, P i1 TCOPHUSIIBIK KaJIAbIKTaApAbIH ABTOKOPPCIIALINA

iz

K02()(PUIIMEHTUHUH CTaTUCTUKAJIBIK MaaHWIYYJIYTYH aHbIH Oaanoocy Ooaron i,

OMIUPUKAIBIK aBTOKOPPEIAIUS KOXPPUIIUEHTH apKbUIyy MaliiIIeceK, aHaa
CypooTro o001 6epe anadsbI3.

byn 00XOMONIyH TEOpPHUSIIBIK OOIYI'YH CyHymTailOb3. MozaenauH
KaJIBIKTaphl OPTOCYHJATbl KOppENsAlus Kod()PHUIMEHTHHUH CTaTHUCTUKAIIBIK
MaaHUIYYAYTY TeKIIepuiieT. byl yayH, TOMOHKY TMIIOTE€3aHbl ChIHAWOBI3!

Hy: Kanapiktap opTOCyHIa KOPPEISsILus 0K, 0.a. p;;, =0.
Hi: Kanapiktap opTOCyH/Ia ChI3BIKTYY Oaitnansii 6ap: o4 # 0.

MaaHWITyyayK IEHID3/IM o MEHEH OEITUIICHET.
benrmnyy Oosronnoi, Oyn rumnore3a t-KpUTEpUHM apKbUlyy TEKIIEpHUIIET.
Tekmepyy CTaTUCTHUKACHI:

i, -(n-m-1)

(1_ rii—l) ’ (6)

N — TaHJAOOHYH KOJiIeMY, M —MOJCIANH K63 KapaHAbl DMEC ©3ropMoOJIOPYHYH CaHBI.
TGKIHCpYY CTaTUCTHUKACBIHBIH MAaaHUCH MCHEH t MaaHHUCHUH CaJIbIIOTBIPHIII,

t=

al2;n—-m-1
TOMOHKY HaTbI>Kalapbl ala0bI3:
- arepae t<t 6omnco, Hy kaObut anbiHAT, 0.a. KAJIIBIKTAP OPTOCYHJIA

al2;n-m-1
aBTOKOPPETISIUS KOK:
- arepae t>t 6osico, H1 kaObln anbiHaT, 0.a. KaJNJbIKTap OPTOCYHAA

al2;n-m-1
aBTOKOppeTsIus 6ap.
Meianan  Teimkapsl, srepae i, >0 Gomco, oH aBTOKOpPEISILHSHBIH

Ooymry xeHyHIe, an omu I;;; <0060s1c0, Tepc aBTOKOppeIsLMs OOITyILy KOHYHIO

aiityyra 00JIOT.

XKoropynars! aiiteuirad bikma 2000-2019-xeinmapaarer KP MaansimaTTapbt
MEHEH ©OHOp ’Kall OHIYPYLIYHYH j>kKaHa HEru3rd KamuTaira WHBECTULMSIIAP/IbIH
kenemyHe »kapama W/IITHel Monmenneene, OpPTOYO SMIE€K aAKbIHBIH MOJIECJIWH
TY3YYZ©® KalJbIKTapAblH aABTOKOPPEISUMACHIH aHBIKTOO Y4YYH, OIIOHAOW 3Je
AKlllnan anpiHraH MaajbIiMaTTap MEHEH >KeKe KOJIJI0 OOJITOH KUpelleeH TaMak-
alKka dYplramanapabl MOJENAee/e  K.0.y.C. KOJJIOHYJTaH. byn bIkKMaHBI
KOJIIOHYYHYH HaThIMKaIapbl jkKaHa OENITHIIYY METOJJ0P MEHEH CaJbIIIThIPYYHYH
HaThIMKaIapsl 1-Tabnuiana KopcoTYJIroH.
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Tabmuma 1 — Ap kanpmaih merommop wmenen WIIaer (KP), Tamax-amika
(AKII) wmonenneenery
KBIMBIHTBIKTAPbIH CAJIBIITHIPYY

Yblraliajaapabl

ABTOKOPPCIIANHUAHBI

TECTUPJIOOHYH

Meton I ap1a Kannwik. Tamaxk-amika Kannpik.
mojenu (KP) | aBTOKOppENAIUACHIH |  Yblraiiajiap/ibl| aBTOKOPPEISIHSICHIH
Ta0yyHYH MOJIeNH TaOyyHYH
JKBIABIHTHITBI (AKIII) JKBIABIHTHITBI
HapOuna- DW = 1.88, ABTOKOpP. )KOK DW=1,428, ABTOKOpD. KOK
YorcouayH di=1.05, di=1.18,
TECTH du =1,53 du =1,401
Karapnap k=10, ABTOKOPP. KOK k1 =6, k2=16, ABTOKOPP. KOK
ki= 6, ko= 16 k=10
METOY
XKanpl cyHymI rii-1= 0.105, ABTOKOpP. &KOK rii1 =0,25, t = ABTOKOPD. KOK
t=0.44, 1,13, tkpum =
Gorora toun=2,11, 2,093, ¢ = 0,05
o= 0.05

Mpeiaaan Thimkapel, JlypOMH-YOTCOH TECTMHHMH >KaHa KaTrap METOAyHYH

XKapJaMbl MEHEH KaJlJbIKTapAblH ABTOKOPPEISIIUACH aHbIKTAJIraHAa, Oyn Qakt
Koppemsiiysl  Kod()(PUIMEHTUHUH TECTU apKbUIyy Jla aHbIKTajla TypraHibirbl
DKCIIEPUMEHTAABIK  JKAKTAaH  JAIWIACHreH.  TeMeHAe  KalabIKTapAblH
aBTOKOppesauuschl xoroiranra yeinH AKII maansiMarTapel MEHEH a3bIK-TYJIYK
YpIrallia MOJICIN YYYH TECTTUH HAThIIbKANAPbl KeNTHPHITeH (2-Tabiuna).

Tabnuna 2 - A3BIK-TYJIYK YbITallla MOJENU YUYH ap KaHAai bIKMajap MEHEH
ABTOKOPPEIISAIUSHBI TECTUPIOOHYH HAThIMKaIApbIH canbiThipyy (AKII)

Meron Tamak-amka yplramanap/iy Kangpik. aBTOKOppensnusAChIH
MOJIeNU Ta0yyHYH KBIHBIHTBITHI
(AKII)
JapOu- DW=0.778, OH aBTOKOppeIsIys 6ap
VOTCOH/IyH TECTH di=1.201, d, =1,411
Karapsap meroay k1 =7, k2=17, k=6 OH aBTOKOppeNsus 6ap
Kupl cynym ryi.1 =0,597, t = 3,33, Own aBTOKOppeETsALIUs Oap
0OrOHYA tkpum = 2,093, a = 0,05

Ovmu W/ITaei (KP) MoAenMHWH KaJdJbIKTapbIHBIH aBTOKOPPEIALHUSICHIH
JKOIOYra YEMHUHKH ap KaHJai METOIOP MEHEH aJbIHI'aH HAThIMKaJlapIbl Kapauiibl

(Tabnuua 3).
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Tabmuna 3 — UAITaein (KP) MonennHMH KangbIKTaphIHBIH aBTOKOPPEISAIUSICHIH
YKOKYra YEMMHKH TEKIIEePYY ATy HaThliKajgapabl CAIBIITBIPYY

Meton NIIT aea monenu (KP) Kanapik. aBTOKOppEIsSIUSICHIH
TaOyyHYH KBIABIHTBITBI

JapOun- DW =1. 149 AHBIKTaJI0AraH CUTYaIUs
VOTCOHI[YH TECTH di=1.05, dy, =1,53
Karapmap merony k1 =6, k2=17, k=8 ABTOKODP. KOK
Kanp! cynym ri1 =0,364, t = 1,61, txpum ABTOKOpP. )KOK
0OIOHYA =211, =0,05

Koipreiz  PecriyOnmukachlHIa ~ OPTOYO  AMI€K  aKbIHBl  MOJIEJI06]10
KaJIJIBIKTAPIbIH ABTOKOPPEISAIHUACHIHBIH Oomy1IyH TEKIIEPYYHYH
KBIMBIHTHIKTAPBIH Y4 METOJ] MEHEH Tabnuia 4 e Kentupeous.

Tabmuua 4 - Oprodo sMmrek akbiHbIH (AP) Moaenu ydyH ap kaHjail bIKMalsiap
MEHEH aBTOKOPPEISLHUSIIBIK TECTUPIIOOHYH HATBIMKAIAPhIH CATBIIITHIPYY

Meton OpTOO0UO AMIBIKTHIH MOJICITH Kanapik. aBTOKOppensanusacbiH
(KP) TaOyyHYH KBIHBIHTBITBI
JHapOun- DW =1. 569 AmnpIkTan0aran cuTyanus
yOTCOH,I[YH TECTH di =1.026, du =1,669
Karapiap merony | ki =6, ko=16, k=7 ABTOKOPPEJISIIIHS JKOK
Kanpl cynym rii1 =0,206, t = 1,61, txpum = 2,12, | ABTOKOppEIALMS KOK
OoroHYa a =0,05

Kepynyn typrannmai, JlypOunH-YoTcoH TecTu OOIOHYA KaJABIKTAPIbIH
ABTOKOPPETSAIUSACHIH aHBIKTOO OOIOHYA KaTapiap BIKMAChl JKaHa Oy JMIeKTe
CYHYIITQJITAaH METOJ] TECTTUH HaThIikanapel Oupnen, an smu JlapOuH-YoTcoH
O0rOHYa OENTUCU3UK KbIPIaali/ibl aJbIIl KaTaObl3.

byn nan xenbectTuktuH cebentepuHuH Oupu JapOuH-YOoTCOH TecTn O0r0HYA
KaObLIT ajlyy aliMaKTapbIHBIH YEKTEPUH aHBIKTOO YUYH >KaHa HOJIIYK TUIOTE3aHbI
YETKE Karyy Y4YyH KaObUl ajlblHTaH O0XKOMOJA0P, OENTHMCU3IUK 30HaJapbIHBIH
00JyIly MYMKYH.

Kypry3yiren usunneenep KepCoOTKOHIOM, KalAbIKTAPIAbIH aBTOKOPPESLUs
K02 (PHUITMEHTHH KOJJIOHYY MEHEH PErpeCcCHsUIBIK MOACIIECPANH KaJIILIKTAPHIHBIH
ABTOKOPPETSIUACHIH aHBIKTOO YYYH OYJ WINTETH >KaHbl CYyHYIITAJITaH METO]
MPAKTUKAJ1a KOJJOHYJIYITy MYMKYH.

Mogenb KaJIBIKTAPBIHBIH ABTOKOPPEJSHUSCHIH  K0KWYy. Moenb
KQJIJIBIKTAPbIHBIH aBTOKOPPEJISALMUACHIH KOK KbUIYY YUYYH aJere€HJe MOJEIIuH
crenuUKaAIUsIChIH TEKIIEPUHU3 XKE YJITY OJ4OMYH YOHOUTYYYy Kepek. Jrepiue
MBIHJa KOHOKOW BbIKMajgap aBTOKOPPEISAIHUSIHBI JKOK Kbl10aca, aHga AR(1)
OMpUHYM Aapa)kajarbl aBTOPETPECCUS CXeMachl KOJAOHYIAT.

Mucaibl, )KyNTaIIKaH ChI3BIKTYY PErpecCchsi MOJICIIUH alalibl:

yt:b0+blxt+et' (7)
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By TeHileMeHH jKaHa YIyJ1 9Jie TeHaeMeHnH t— 1 ydyH jKa3pUraHbIHbIH p
ro K6OOMTKOHYH KOJIOHYII, TOMOHKYHY ajica OOJIOT:
Ve= P Yea =By - A=p)+b - (X, —p- X))+ (& —p-ey). (8)
ToMoHKY OeNruIeenopay KUpru3yy MEHEH
Yo =V =P Yea by =by - A=p), X\ =X —p- Xy, V. =€ — €,
amabpiz Y, =b, +b, X, +V,, wmbiHga f - KaHAIIa KaJJIBIKTAP/IbIH

*

OpPTOCYHJArbl Koppensiuus KodhPuiumeHTu. AHIaH KUMUH b, =1b°p TabaobI3
»KaHa aHbIH MaaHUCHUH (7) TO KOOI, MaHbl MOJIe/Te 33 00100y3. bupok Oy yaypaa
£ HYH MaaHUCH OEJITUCHU3, aHbl AHBIKTOO METOJIZIOPYH TOMOH/I® KapaiiObI3.

AR(1) aBTOperpeccuBayy cxeMachl YYYH KAJIBIKTAPAbIH OPTOCYHIATHI
KOppeJsauus  KoI(pPuuueHTHH Tadyy OowH4Ya cyHym. KajaslkrapabiH
aBTOKOppelsausacel  O0ap yuypyHaa AR(1) aBroperpeccuBayy cxemachblH
KOJJIOHYYHY Kapailnel. Byn wmTu aTkapyy Y9YH KaJAbIKTapIbIH KOPPETSIUs
KOX(GUITMEHTH p HYH MaaHucu Oenrmiyy 6omyy kepek ((8) kaparsiia).

p HYH MaaHUCUH TaOyy y4yH Oup Heue meromnop Oap: Xwnaper — JlyHyH
merony, Koxpan — OpkaTThlH METOY aHa OMPUHYY ailbipMasiapIbiH METOTY.

Xungper — Jlynyn wmeromy Ootonua (8) TewaemecuH Oaamoo [-1; 1]
uHTepBasbiHAaH anblHrad kaHa 0,01 xe 0,001 xkagaMbl MEHEH ©3repreH p HyH ap
OWp MaaHUCH YYYH >KYPry3yJieT. PerpeccusHblH MHHUMAIYy CTaHAApTTHIK
KaTachblHA Tyypa KEJIreH p HYH MaaHUCU aHbIH aKbIPKbl MAAHUCH OOJIYIl caHajaT.

Koxpan — OpxkaTrT p HYH MaaHUCHMH TOMOHKY OHPHUHYM Japakajarbl
aBTOPETrPECCHUSIIBIK CXEMa apKblTyy TaOyyHY CYHYILITANT:

& = P&y T L.
By perpeccusiHbl Ty3YyAe TaObUIraH p HyH MaaHucH (8) TeHaeMecuHe

0 aHBIKTAJIAT 12, (/) perpeccusibiKk TEHIEMECUH

KOIOJIaT, aHJIaH COH b, = 1

anaobI3.

Kalipaman akbIpkbl MOJEIIWH KaJABIKTApbl JCEMNTENIET, MPOLEecC Kahpa
Kaiitananat. Byn mpoiiecc p HyH MaaHucH OOrOHYA KBIMHAKTYYJTYKKA KETUIIIKEH]IE
TOKTOWT.

Bupunum aiiipmanapasia Metoxy £ =11 nmem camoo MeHen oTe Kyuryy
00KOMOJITOOHY KUPTH3ET, OMIOHAYKTAaH Oy METOAy KapaOanObI3.

ABtopnyHn wusungeecy MWIl (uuku AyH TOPOAYKTHI) HBI ©OHEp Kaid
OHAYPYIUIYHYH >KaHAa HErW3rd KaluTalira WHBECTUIUSIAPABbIH KOJIOMIOPYHO
Kapalria MOJIENIe6e MHUCAIIbIHIA KOPCOTKOHIOH, p MaaHucu Xwuiapetr — Jly (p =
0,42) xana Koxpan — Opkarr (0,41) Merony MeHEH TaObLITaHbl AIIPIUK Aall
kenet (tabdn 5).
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Tabnuna 5 — ABTOKOpPENALMSHBI )KOI0y1a p HYH MAaaHUCUH aHBIKTOO

Perpeccusinbin Hapbuna — KanapikTapasia
Kpurepuit p CTaHJ. KaTachl Yorconnyn aBTOKOPPEIALMACHIHBIH
(DW) 0ap ke KOK IKECHIUTH
CTaTHCTUKACHI
Xungperty-Jly 0,42 91158-10° 1,7827 KannapikTapasia
ABTOKOPPEIISIIUSICHI
Oor0HYa KoK
Koxpany — Opkatt 0,41 91161-10° 1,7725 KanapikTapasia
ABTOKOPPEIISIIUSICHI
OoroHua KOK

Hapobun — Yorcouayn tectu Ooronya p =0,42 OGomrommo ma, p =0,41
OONTrOHIO 1@ aBTOKOPpENAHs >KOK Oomnmy, anTkeHun Jlapbun — YoTconmyH
tabmuuaceiad ama6ers: d; = 1,1, d, = 1537, 4-d, =29, 4 -d, = 2,463,
MaaHWIYyayk aeHrsiu o=0,05.

AnimakTtapapia  OenynymyHme:  (0; 1.1) - oH aBTOKOppessiHs OOJroH
uHTepBai, (2.9; 4) - tepc aBTokoppensus OonroH untepsan, (1.537; 2.463)
aBTOKOPPEISIUSHBIH *KOK Oonron wuntepBant, (1,1; 1,537) xana (2,463; 2,9) -
OeNrucu3IvK UHTEepBaiaapsl. byn yduypna, sH KHUMHE perpeccusiiblK CTaHAapTThIK
Karara Tyypa KeJIreH p HyH MaaHUCHUH TaHa00 kepek: p = 0,42.

[IpakTrkama MOJETb KaIABIKTAPBIHBIH aBTOKOPPEIIAIHSICHl aBTOPETPECCUBIYY
AR(1) TpaHchopMaIHMsIChIH KOJJIOHTOHIOH KMUHH JdalibIMa 3J1e %KoK 00510 OepOeHT.
Mucan xatapel, 1959-1980-xpuinap yuyH AKIIHBIH MaamsiMaTTapblH KOJJAOHYY
MEHEH >KEeKe KOJJ0 O0nroH kupemeHuH (X) (yHKUMICHI KaTapbl Tamak-alika
ypiramanapasl (Y) moaenmeeHy kapan kKepeiy. JKbIbIHTRIK 6 — Tabnmumana
OepHIIreH.

Tabnuma 6 — AR(1) cxeMachiH KOJIOHTOHIOH KHUWHKY TEKIIEPYYHYH
YKBIWBIHTBITBI

Perpeccusinbin HapOuna — Kanapikrapapa
Kpurepnii p cranja katacel | YorcounyH (DW) | aBrokoppensius-
CTaTHUCTUKACHI CBIHBIH Oapbl/KOTy

Xunapery-Jly 0,62 2,412 1,385 AmnbIkTanbaran
OoroHYa CUTYyaIus

Koxpany — Opkatt 0,62 2,412 1,385 AHbIKTan0aran
CHUTYaIHsI

Oor0HYa

Yumyra OaiJIaHbIIITYY TOMOHKYAOHl CYpoo TyyJaTr: p MaaHUCHH
Xuaaper-JIy meroay ke Koxpan-Opkarr meroay 00HHYA perpecCHsiHbIH
MHUHHUMAJIAYY CTAHAAPTTBIK KATACHI K€ p YOHAYKTAPBIHBIH KBIMHAKTYYJIYTY
MEHEeH TraHa 3MeC, Jarbl MOACIAUH canaTbiHAa OOJIOH TajanTapAbIH
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aTKapbLILYy IIAPTHIHAA KAJABIKTAP/AbIH aBTOKOPPeJIAIMACHIHBIH
00J1000CYyH/1a TaHAACAYBI?

Anberre, p Hy TaHI0O0JO KOPCOTYJIIOH LIAPTTHl KOLIKOHAO, PETPECCHUSIHBIH
CTaHJAPTTBIK KaTackl OUp a3 YOHOWIIy MYMKYH. OrepJe Ouloja 3je yuyypia
perpeccusulbIk KO3(QQUIMEHTTEp CTAaTUCTHKAIBIK MAaHWIYYJYTYH CakTam Kajca
’KaHa MOJIEJIMH camnaTbl Hauyapjabaca, aHga Oyl bIKMa Tyypa A€M KbIMBIHTBIK
yplrapyyra 0oJIoT.

Ymryamait sxkon MeHeH oit kyrypryn, AKIIHbH xeke koingo O0droH
KHPENIECUHEH TaMak-alllka 4Yblramaiapibl MOJEII66HYH MHCAIBIH KOJJIOHYY
MEHEH, TOMOHKY HaThliKaap ansiHabl (0yn yaypaa, di = 1,221, dy = 1,42):

Tabmuuna 7 — Ap KaHaall METONJOp MEHEH aHbIKTaldraH p MaaHUCHUHUH
HATBI>KaJIapblH CAIBIIITHIPYY
PerpeccusiHbIH JlapOuna — KanasikTap s
Kpurepuit p Cranpro Yorconanyn aBTOKOppEIALUA-
KaTackl CTaTHCTUKACKI CBIHBIH Oapbl/ K0Ty
(Bw)
Xunaper-Jly 6oroH4a 0,62 2,412 1,385 AmnbIKTan0aran cCUTyanus
Koxpan—Opkatt 6oronua | 0,62 2,412 1,385 AHBIKTaNI0Arad CUTyaIus
XKanp! cynym 6oroHua 0,67 2,416 1,428 ABTOKOppesIys
KOK

Omron a5me yaypaa, MOJEIIWH caraThl Hadapjarad >KOK, aHTKeHH OOI My4e
KaHa perpeccus KOIPQPUIIMESHTH CTATUCTHUKAIBIK MaaHWUIYYIykke 233: o = 0,05
MaaHUIYYIYK AeHranuuae tp, = 7.64, t, = 9.92 xana tyu, = 2.093. Omonnoi
aJ1e, MOJACIJIMH KaJIbl canaThl *KaKIIbl O0HI0H Kayyma: cratuctuka F = 98.35,
Frpum = 4.38. MogenauH cTaHaapTThIK KaTackl OMp a3ra raHa KeOenreH.

bepuiren BIKMaHBIH UJIEACHI 3amaHoOan SKOHOMETPUKAIIBIK
METOJ0JIOTUSICBIHA TYYpa KEJIET.
Ken dakropayy moxenau KYpyyAarbl MYJbTHKOJUIHHEAPABIK

npo6saemanap. Kem esrepmeiyy perpeccusiHbl KypyyAarsl MpooOsemaiapIbiH
OvpyU MOJEIAMH TYLWIYHAYPYYYY ©3T6PMOJIOPYHYH OpPTOCYHJIA  CBI3BIKTYY
OalinaHelIThIH  OONymry, ©0.a. MyJbTHKOUIMHEapAyyiayk. Kem e3repmenyy
perpeccusuiblk ~ MOJAENAUH  OapAbIK  TYWIYHAYPYYYY (Ke3  KapaHIbIChI3)
©3repMeiopy Ooupu-OupuHEH KO3 KapaHJIbIChI3 oosyry KEpEK.
MynbTUKOJTMHEAPIYYTYKTYH KECEeTTepH:

1. Yon aucnepcusiiiap, I€MEK, aJlbIHTaH 0aajapIblH YOH CTaHJAPTTHIK KaTaJlaphl.

2. 1 - perpeccus K03(QGUIUESHTTEPUHUH CTAaTUCTUKACHIHBIH a3aibIN KETYYCY, aHBIH
HATBHIMDKACHIHA THEIIETYY TYIIYHAYPMO ©3TOPMOHYH K63 KapaHIbl YOHIYKKa
TUUTU3TEH TaaCUPH KOHYHIIO Tyypa dSMeC THISTHAK YbITapyy.

3. AnbiHraH GaanapabH TYPYKCY3IyTYy.
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4. Ap Oup Ke3 KapaHIBICHI3 ©3r6PMOHYH KO3 KapaHAbl ©3repMeHyH abalblHa
TUUTH3TEH CAJBIMBIH aHBIKTOOIOTY KBIHBIHYBLIBIKTAP.
5. Perpeccus koapuiineHTHHUH Tyypa dSMec OCITUCHH allyy J1a MYMKYH.

MynbTHKOITUHEAPYYIYKTYH Oap SKCHIUTHHUH OSNTHUIICpH:

1. Perpeccuss  koadpuimeHTTepUHUH K33  OWpJiepd  CTATUCTHUKAJIBIK
MaaHWIYYIyKKe 33 sMec, 0.a. R? merepmuHanus Kod>(Q(ULEHTH KbIAIA KOTOpY
0o0J1co 1a, anap TOMeH t -CTaTUCTUKara 3.

2.  TymyHoypMe — e3repMmMeNiopAyH  OpPTOCYHAArbl — aWpbIM  KOpPPENIALUs
KO3 UITUEHTTEPH KBIiiia )KOTOpYy.

3. Maanucu a3 TYIIYHAYPYYYY ©3TOPMENIOPAYH OPTOCYHIATbI JKYIl KOPPEIALMS
K03 UITUEHTTEPH KbIilsa KOropy.

Kynryy xoppensius KodhGUIIMEHTH 5K ©3TOPMOHYH OPTOCYHIArbI
CBI3BIKTYY OalJIaHBIIITBHIH KYUYH ajapra Oalika e3repMesepayH TaaCUPHUH CETIKe
anbacTaH aHBIKTAUT. DKM ©3TepMOHYH OPTOCYHJArbl OalaHBIIITHI ©J466]10
Oallka e3repMeJiopJlyH TaaCUPUHEH Ta3ajlaHraH Koppeisiuus Kodp@uuueHtu
alipbIM Koppesauus Ko3pUIUEHTH JIen aTajart.

AlipsIM KOppersiiys Ko3(OUUUEHTTEpUH M K63 KapaHJbIChI3 ©3repMesiep
Y4YH Kapan kepeisy. JKynTamTeIppUiraH Koppensius KodhuimeHTTepuHeH
Typrad KOppessIUsIbIK MAaTPUIIA jKaHa aHBIH TECKEPU MATPHUIAChl TOMOHKY TYpPTro
99:

rX1X2 rX1X3 o rxlxm CIl CIZ CI3 e C;m
R = rxle 1 rx2X3 rXZXm C* _ R71 . C;l C;Z C;3 C;m
_rxmxl rxmxz erxs 1 | _le CmZ Cm3 Cmm_

AHza xaiarad mM-2 e3repMesiopAyH TaaCUPUHEH Ta3zajaHraH Xi JKaHa  X;
OpPTOCYHJArbl alpbIM KOppesius KodPpOUIIMEHTH TOMOHKY/I0M aHBIKTAJAT:

_ =G

rXin'XlXZ"-Xi—lXi+l---Xj—1Xj+1---Xm o * %k . (9)
CiCjj

Orepie M3WINOOHYH MakcaThl KO3 KapaHIbl ©3repMOHYH MaaHWJICPHH
00KO0NA00 00JICO, KaHa KONTYK KOppessus KO3(POUUMEHTH >KETHUILIIPIUK
xoropy 6o1co (R%>0,9), MynbTHKOMTMHEAPAYYIYKTY KOKY Talan KbUIBIHOAMT.
byn ydypaa MynabTHKOIUTHHEAPAYYIYKTYH OONYIIy HIICHUMAYY O0KOMOIIOPIY
ayyra TOCKOOJITyK KbUIOAWT.

Orepae M3WIAOOHYH MakcaTbl ap OMp Ke3 KapaHIbICHI3 ©3TOpMOHYH Ke3
KapaHJbl YOHJYKKAa THHIM3reH TAaaCHUPUHHUH Japa)XxacblH aHBIKTOO 00JICO,
MYJIBTUKOJUTMHEAPAYYIyK MpoOsemMa Oofyn caHaiaT, aHTKEHU ajl CTaHIapTThIK
KaTajapJplH KeOeHYIIYHe JKaHa ©3repMesiepayH OpTOCYHIArbl peanayy
OailylaHbIIITap bl OYPMAaIOOTO AJBIT KEIHUIIA MYMKYH.
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MyJIbTUKOJITIMHEAPAYYJIYKTY  KOIOYHYH  JKOJJAOPY:  KOppEJSLUsUIaHIaH
©3repMelieply MoJelre Kuinp0ee, YATYHY TaKTOO, MOJEIANH crieUu(UKAIUSCHIH
TaKTOO, ©3repMOJIOPAYH KbIHBIHIABICBIH TAKTOO.

My abTHKOINHEAPAYYJIYKTYH HIAPTHIHAA KOII 63repMeJiyy perpeccust
MoOJeJIepUH  KYpyy OoroH4a cyHymrap. Kem e3repmellyy  ChI3BIKTYY
perpeccusiiblk  MOJEIAEpAN KypyyAa, ap KaHdad »JTanrapia Keuremnyy
KbIpJaajgap KEJWN 4YbITBIIIBI MYMKYH, ajapAbl 4Yeuyy JKOrOpKYy camaTTarbl
HSKOHOMETPUKAIBIK MOJENJIEpre TajanTap JKarblHAaH [J1a, Kapajiblll >KaTKaH
©3repMeJIepIlyH 3KOHOMHKAJIBIK MAAHWCH KarblHAH Ja ©Te KbUIJATTHIKTHI Tajam
kbi1aT. Temenae Oy npobyiemanap O0OIOHYA CYHYIITapAbl KEITUPEOU3:

- Ken ¢akTopayk momennuH Ke3 KapaHABICHI3 ©3repMeJIepYH TaHII000,
KYNTYK JKaHa alpbIM Koppemsiuus Ko3((QUIHEHTTEepUHUH Oelruiepu aai
KeJIOeTeH yuyplia allpbiM Koppensius KodhPUIUEeHTTEpUHE Ke Kapajbll >KaTKaH
©3repMeJIepIyH IKOHOMHUKAJIBIK MAaaHUCUHE Kapoo KEpeK.

- Kemreren perpeccusiiblk MOAEIIO6/16 MYJIbTHKOJUIMHEAPAYYIYKTYH
HIapThIHAA ©3repMeJIepy TAHI00 K63 KapaH/bIChI3 63repMeJIepaYH OPTOCYHAArbl
KOppEeJSILKs apKbUIyy TFaHa 3MeEC, OLIOHAOW 3JI€ ©3repMeNIOpAYH SKOHOMUKAIIBIK
MaaHUCH OOIOHYA J1a )KYPTrY3YJIYLly KEpeK.

- Orepze Kell perpeccusulbIKk MOJENA06/16 MYJIbTUKOUIMHEAPAYYIyK 00JIco,
ap Oup Ke3 KapaHIbIChI3 ©3T6pPMOHYH KO3 KapaHIbl ©3repMere THWIU3reH
TAaCUPUH aHBIKTOO YUYH ap OHUp TYWIYHAYPYYUY ©3repMeIeH Ke3KapaHbl KYNTYK
pErpeccusIbIK MOJIEIAEP TY3YIYLTY KEPEK.

byn npobnemanapast Taktoo yuyH Kseipreiz PecnyOnukacsinbia U/ITIcbiHbIH
MozenuH, Kbiprei3 PecnyOnuKachlHBIH HII KY3YHIOIY aKbIPKbl KEPEKTOOCYHYH
mozaenuH, Keiprei3 PecnmyOnHMKachlHBIH OpPTOYO HMI€K AaKBICBIHBIH MOJEJIUH
.0.y.C. CBI3BIKTYY KOI ©3repMeilyy PEerpeccUsiIbKk MOJEIACPU KaTapbl TY3YY
Kapanrad. by monenneene MyJlbTHUKOJUIMHEPAAYYJIyK LIApTHIHAA MOJAEIIAEPINH
perpeccopyiopyH TaH100, ap OUp Ke3 KapaHIbl SMEC ©3repMeHYH Ke3 KapaH.bl
©3repMere TUHIM3IeH TaaCUPHUH aHBIKTOO YUYH CararTyy MOJENAECPAM alyy >KaHa
O0JKOJII00 YUYH MOJIETAN KYpYy MpoOiemMaapbl YeUHITeH.

TepryHuy  06JiyMa®  perpeccHsulblKk  MOZENJIEpPAM  TY3YY  Y4YYH
aBTOMATTAIUTHIPBIINAH CHCTEMAJa KOJJIOHYJITaH MaTEMaTUKAJIbIK METOAJI0P
CYPOTTOJOT: 3H a3 KBaApaTTap bIKMAacChl, CAJIMAaKTyy 3H a3 KBaJpaTTap bIKMAChI,
perpeccusibik KO3(QpPUIUEHTTEPUHUH CTATUCTUKAIBIK MAaHUITYYIYTYH, MOJIEIANH
dKalmbl — camaTblH — M3WINE®  METOAJ0pPY;  MOJEIAMH  Ke3  KapaHIbIChI3
©3repMOJIOPYHYH MYJbTUKOJUIMHEAPAYYJIYyTyH aHBIKTOO KaHa KOy bIKMajaphbl;
KQJIIBIKTApIbIH aBTOKOPPEISUUACHIH JKaHa TeTePOCKEAACTHKTH AHBIKTOO »KaHa
KOIY BIKMajiapbl, MOJEJNJIWH OOJKOJIJI00YY CanaTrTapblH aHBIKTOO;  CE30HIYK
TEpMENYYJIep MEHEH YOaKbIT KaTapiapblH KOJJIOHYY MEHEH MOJECIII06 METOI0DY.

Owmonaoil 3je OyJ riaBaaa PErpeccHsUIbIKk MOJCIIECPAN KYpPYYHYH >KaHa
anapJblH  camaTblH  W3WIJAO6HYH  aBTOMATTAIITBIPBUITAH  MaajlbIMAaTThIK
CUCTEMACBIHBIH KaJIIbl MYHO316MOCY KEITHPUIITEH.

Perpeccusibik MOJEIAEPIN KYpPYYHYH aBTOMATTAIITHIPBLITaH
CHUCTEMACBIHBIH KaJITIbl CXeMachl TOMOHKY Ao (1-cyper):
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e
ﬁﬁ-Lﬁ i i

1- CypoeT - «PGFPGCCI/ISIJ'IBIK MOACIIACPON KYPYY KaHa aJIapJAbIH CallaThbIH
HU3HUIIO00» AMCBHBIHBIH KaNIbl CXEMachl

KOPYTYHAY

JluccepTalysuIibIK MINTEe MOJEIIUH KaJABIKTAPBIHBIH AaBTOKOPPEIISIIUACHI, KOTI
dakTopiyy MoAeNIepAeTH MYJbTUKOJUTMHEAPAYYJIyK Maceyeliepu  ChIAKTYY
HDKOHOMETPUKAIBIK ~ MOJEIACPAN Kypyy Maceiecu OOloHYa  HM3UJIAO6JIep
KYprysyJdreH. ToMeHKY KOPYTYHyJIap YblrapbLuiaT:

1. Mopenb KaJABIKTAPBIHBIH aBTOKOPPEJSIUSACHIH  TEKIIEPYY YUYH

Oenrwiyy TecTTep MEHEH KaTap [i;; KalAbIKTap OpPTOCYHAArbl KOPpPEesLus

KO3 UIUEHTHH KOJIOHYY4Y TECTTU KOJJIOHYY CYHYIITaJIaT.
2. KannapiktapAblH aBTOKOPPEIAIUSICHIH KOy YUYYH OMPUHYM TapTHITETH
aBTOPETPECCUSAATBl & = p- &, + 0, p HBl AHBIKTOO YYYH KOJJIOHyyJa

perpeccusiHbIH 3H a3 CTaHAapTTyy KaTachblHAa K€ WUTepalus y4dypyHAa p HBIH
KBIMHAKTYyJyTryHa TaHa 3MEC, OLUIOHJOW 53Ji€¢ aBTOKOPPEISILMSIHBIH JKOKTYI'yHa
’aHa Oallka canarTyJyKTyH KpUTEpUHIIEpUHE Jja TassHYY Kepek.

3. Ap xaHpgall oJranTapia KeIll e3repMejyyY CbhI3BIKTYYy pPErpecCUsiHbIH
MOJCIIEPUH Kypyylna K33 Oup KeWrewsyy Kelpjaanmap maiga OoJoT, ajmapibl
YeuyYHYH TOMOHKY KOJAOPY CyHYIITajar:

3.1. Ken daxTopayk MoAenAMH K63 KapaHIbIChI3 ©3repMeIepYH TaHI0070,
KYNTYK JKaHa alpelM Koppensuus KO3(pOUIUMEHTTEpUHUH Oeiruiaepu Aai
KenoereH yuypJa aipbiM KOppessius KO3PPUIUEHTTEPUHE Ke Kapaslblll jKaTKaH
©3repMeJIepAYH SKOHOMUKAJIBIK MAaHUCHUHE Kapoo KEpEK;

3.2. KemnTereH perpeccusiblk MOJENI06/0 MYJbTUKOJUIMHEAPAYYIYKTYH
HIAPTBIHJA ©3repMeJIeply TaHJ00 K3 KapaHAbIChI3 63repMeIepIyH OPTOCYHIarbl
KOppeJsIMsl apKblUlyy T'aHa SMEC, OLIOHAON 3JI€ ©3repMeIepIyH SKOHOMMKAIbBIK

MaaHHCH OOIOHYA J1a KYPIy3YJIylly Kepek;
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3.3. Drepae Keml PErpecCUsIbIK MOJENIO0/10 MYJIbTUKOJUTHHEAPTYYTYK
0011Cc0O, ap OMp KO3 KapaHIbIChI3 63rOpPMOHYH KO3 KapaHJbl ©3repMere TUHTH3IeH
TaaCUPHUH aHBIKTOO YUYH ap OUp TYIIYHIAYPYYUY ©3T6epMOJI6oH Ke3KapaHbl KYNTYK
perpeccusyibIk MOAEINIEP TY3YIYIIY KEpek.

4. Perpeccusiblk MOJENACPIM KYpPYYHYH >KaHa camaTblH H3WII0OHYH
aBTOMATTAIITHIPBUITaH MAAJIbIMAT CUCTEMAChl UIITEJIMIT YbIKTHI.

JAUCCEPTALMAHBIH TEMACBHI BOIOHYA KAPBISIJIAHI'AH
IOMI'EKTEPIUH TUSMECH

1. JasnaroBa, b.JI. ABTomMaTu3upoBaHHasi CcHUCTeMa IOCTPOCHHUS
perpeccMoHHbIX Mozencii [mporpammer mis OBM] / BJI. [aBnstoBa. -
CsugnerensctBo Ne 410 B rocynapctBeHHOM peectpe nporpamm st 9BM KP, b.,
Ksipreinarenr, 14.07.2016.

2. JlaBmaroBa, b.JI. MccnenoBanue skoHoMuueckoro pocra Kseipreizcrana c
MOMOILBIO 3KOHOMeTpudeckoro MmoaenupoBanus [Teker]| / b.Jl. HaBasToBa. - b.:
M3Bectns KI'TY um. U.Pa33akoBa. Bemm. 1(49), 2019. - C. 55-59.

3. JlaBiATOBA, B. /. [IpoOnemel MYJIbTUKOJIIMHEAPHOCTH 151
FeTePOCKEIACTUYHOCTY B  MOJICIM KOHEUHOrO TOTPEOJICHUsT Ha MpUMeEpe
Keipreizckoit Peciyonuku [Texkcr] / b.Jl. JaBnaroBa. - M.: BecTHUK Hayku u
obpazoBanus, Ne10(64). Hacts 2. 2019. — C. 65-70.

4. JasnstoBa, b.J[. MoaenupoBaHue € MOMOIIBIO BPEMEHHBIX PSAJOB Ha
npumepe Keipreickoit Pecniyonuku [Texkcr] / b.Jl. JlaBnarosa. - M.: BectHuk
Hayku U oOpazoBanus. Nel4(68). Hacts 2. 2019. - C. 27-32.

5. Hasnsrosa b.J[. MonenupoBaHue CTpYKTYPHBIX JUCITPOIIOPLUAN
skoHOMUKHU Kbiprerackoit Pecriyonuku [Tekct] / B.J1. JlansaTosa , buitbocyHoB
b.1., Yopoe K.U. u np. —-M.: @ynnamenrtansubie ncciaenoBanus. Ne7. 2019. —
C.21-26.

6. JaBmsaroma, b.Jl. MongenupoBanue cpeaHeil BeIMUnHbI 3apab0THON TIIATHI
no naaHHbIM Keipreickoit PecnyOomuku [Texer] / B.JI. JaensroBa. -  M.:
[Tpobsiembl coBpeMeHHOM Hayku U 00pa3zoBanus. Nel0(143). 2019. — C. 39-45.

7. JaBnsitoa, b.JI. IlpumeHeHue HMHPOPMALMUOHHBIX TEXHOJOTUH ISt
peleHnsl peruoHanbHbIX dKoHOMUUYeckux 3anad [Tekct] / B.J. dasmsaTosa, H.O.
AcanbexoBa, Y.T. Kepumos. — b.: U3Bectust By3oB Keipreizcrana, Ne5, 2016. -
C.135-138.

8. HaBnstoBa, b.JI. bamancoBble Monenu >KEHCKON 3aHSATOCTH C YYETOM
smurpanuu u3 Keipreiscrana [Tekct] / B.JI. JlaBnsatoBa, C.K. buitbocynosa, ¥Y.T.
Kepumos. M.: Actualscience, Tom 2, Ne5, 2016. - C.74-78.

9. HaBnsitoBa, b./I. NudopmarmonHas cuctemMa U MaTeMaTHUYECKUE MOJIEITH
I perroHanbHbIX 3koHOMUK [Tekct] / B.JI. daBnsrosa, C.K. buitdocynosa, H.O.
AcanbOekoBa. — b.: CoBpeMenHbie Tpo0iemMbl MexaHuku, Ne26(4), 2016. —C.75-82.

10. HasnsitoBa, b.JI. DKOHOMHMKO — MaTeMaTHYE€CKOE MOJAECIUPOBAHUE
CHUCTEeMBbl OIUIaThl Tpyda B cdepe rocyaapcTBeHHou cnyxObl. [Tekcr]/ B.U.
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buitbocynos, b.J[. JlaBmstoBa. — b.: M3Bectus By3oB Keipreizcrana, Ne5, 2017. -
C.64-68.

11. HasnsatoBa, b.JI. Marematndyeckass  MOJAEIb  ONTUMAJIBHOTO
pacrpeieJicHUsT HHBECTULIMOHHOTO BJIOKEHUS Mexay orpacismu [Tekcr] / B.JI.
Hasnsaroa, b.P. CaburtoB, A. CeiitoekoB u ap. — M.: ®dyHaaMeHTalIbHBIC
uccienosanns, Ne9, 2017. - C. 53-57.

12, Hasnsarosa, b.J[. I[Toctpoenue ceteBoit MHPOPMAITMOHHON CHCTEMBI
aBromaru3anuu AKII [Texcer] / B.J1. JaBnstoBa, b.P. CabutoB. — M.: DkoHOMHKA
U npeanpuHuMatenbetBo, Ne§, 2017. —C. 72-80.

13. JlaBnstoBa, Bb./I. MopnemupoBanne BBII B 3aBucumoctu OT
WHBECTHUIMI B OCHOBHOM KaruTas Ha mpuMepe Keipreizckoit Pecyomuku [Teker] /
b.J1. laBmsaroBa. M.: BectHuk Hayku u oopa3oBanus, Nel2(90), 2020. — C.33-37.

14, HasnsroBa, b.JI. Ogna w3 Mojaenedt ypoBHs 0Oe3pabOTHIBI  Ha
npumepe Keipreizckoit Pecriyonuku [Texct] / B.J1. JlaBnstoBa, J)K.b.CamatoBa. M.
- BectHuk Hayku u obpazoBanus, Nel3 (91), 2020.- C.40-44.

15, HasmaroBa, b.J[. HccinengoBanue BBII Bo Bpemenm Ha mnpumepe
nanabiX Keipreisckoit Pecniyonuku [Texcr] / B.JI. daensroBa. M.: - Hayd4Hbrit
xypHai Ne 6 (61), M., 2021. —C.20-23.

16. HasnsitoBa , B.JI. OO0 aBTOKOppeNAlMM OCTAaTKOB PErpecCUOHHBIX
moxenei [Texcr] / B.Jl. HaBnsatoBa, T. Kypmanbek yyny. - b.: Bectauk KI'Y um.
N.ApabaeBa No2 ,2023. - C.471 —475.

17, HasmaroBa, b.[[. MopemupoBanne u mnporHo3upoBanue  BBII
Koipreizckoit PecriyOnmuku ¢ momoibio BpeMeHHoro psaa 3a 2000 — 2020rr
[Texcr] / B.JI. daBnstoBa, T. Kypman6ek yymy. —b.: CoBpeMeHHbIE TPOOIEMBI
mexanuku, Ne50, (4), 2022. — C.19-26.

05.13.16 - «HMaumMuili U3WIA06J16PA6 ICEeNTO0 TeXHUKAJIAPbIH,
MATEMATHKAJIBIK  MOACNA66HY KAHA  MATEeMATHKAJIBIK  METOAMAOPAY
KOJIIOHYY» aJJMCTUTH OOKHYA TeXHUKA WIMM/IEPUHUH KAHIAMIATHI WIMMHUMH
napaxacbl  y4yH JlaBastoBa by3upa JlaBasitoBHaHbiH «Perpeccusiiibik
MoAeIAepAuH KAJABIKTAPbIHbIH aBTOKOPPeJIAIMACHIHbIH AKaHa
MYJIbTHKOJJIMHEAPAYYJYTYHYH Npo0jeMajiapbl KOHYHIA0» JdereH TeMaJarbl
AUCCEPTANMSIIBIK H3NJIA06JI0PYHYH

PE3IOMECH

Herusru ce3nmep: perpeccus, 3H a3 (CaJIMakTyy KBajparTap, PErpecCHs
kodpureHTH, KOppeJsIus Kod(hpurmeHTH, aBTOKOppEISLIHUS,
reTepOCKeIaCTHKA, TOMOCKEIACTHKA, MYJIbTUKOJUTHHEAP Y YITYK.

N3u1100HYH 00bEKTHCH: SKOHOMETPHUKAIBIK PETPECCHSUIIBIK MOJIENI00 JKaHa
PETrpeCcCUsITBIK MOJICIIACPINH CanaThI.

N3u1100HYH peaMeTH - Perpeccus MOJACIICPUH KyPYyYHYH JKaHa caraThbiH
U3UIII00 METOIOPY, PETpEeCCHsIIBIK MOACIIICP I TY3YYHYH
aBTOMATTAIITHIPBIJITAH CUCTEMACHIH UIITEI YBITYY.
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M3uinmee meroaaopy. OKOHOMETPUKAIBIK MOJENA06, PErpecCUsIIbIK
MOJCIJEPAN TY3YY KaHa allapJblH CanaThlH HU3WIJI0O bIKMajapbl, MaalbIMaTThIK
TEXHOJIOTUsLIIap, MPOrPaMMaIoo.

JluccepTanMsiJibIK HINTHH MAaKCATBI -  PErPecCUsUIBIK  MOJCNIEPANH
camaThlH M3WJIAO6 METOMJIOPYH OpKYHIOTYY, KeIl (aKToOpiyy CbI3BIKTYY
perpeccusibIKk MOJIETIEpIU TY3YYHYH K33 Oup mpoOiemManapbiH 4yeuyy, perpeccus
MOJCIIEPUH KypYYHYH KaHa anap/bIH canaTblH TEKIIEepYYdy
ABTOMATTAIITHIPHUITAH CUCTEMAChIH UIITEM YbITYY.

AJIBIHTAH KbIWBIHTBIKTAP JKaHA aJapIblH WJIMMHH KaHbLIBIKTAPBI.
Kangeix aBrokoppemnsanus ko3GpdUIUeHTHH (r,; ;) KONJIOHYy MEHEH PErpecCUsIIBIK

MOJENACPANH KAJIJABIKTAPbIHBIH aBTOKOPPEISLMICHIH aHBIKTOO YYYH aHbl TECT
UIITENNI YbIKTHL. KanabIKTapIbiH aBTOKOPPEJSIIUSACHIH KOK KbUIyyJa OUpUHYA
Jlapakaarsl aBTOpPETrpeccHusiia KOJIJIOHYJIYYdy p HbIH MAaHHCUH AHBIKTOO YYYH
JKaHbl bIKMa CyHymTanar. KenTyk perpeccHusiibik MOJAEIAECpAETH TYIIYHAYPYYIY
©3repMeJIeplyH MYJIbTUKOJJIMHEAPAYYJIyTy MEHEH OallaHbIIIKaH Macelesepau
Yeuyyl® MOJEIMH K63 KapaHIbIChI3 ©3repMeNIepYH TaHA00, ap Oup
perpeccopayH M3WIACHUII KAaTKaH ©3ropMere TaaCHUPUH aHBIKTOO YUYH MOJEIII00
OOlOHYA THISIHAKTAp ublrapbUiraH. Perpeccusuiblk MoOJEIAEpaAd KypyYHYH
ABTOMATTAIITHIPBUITAH CUCTEMACHI UILITEIINI YbIKKAH.

IIpakTHKAJBIK MAaHUCH. OKOHOMETPUKAJIBIK MOJEIJIECPAUH CalaTblH
V3WIAO6/10 AJIBIHIAH HaThIKAJIap MOJEIIEPAUH CalaThlH KOropyJjaryyra
KOMOKTOILOT, aJCKBATTYy MOJCIICPAA alyy MYMKYHUYJIYKTOPDYH KEHEUTET.
Perpeccusiiblk  mMozpennepau  KypyyHYH — aBTOMATTAIUTBIPBUITAH  CHUCTEMACHI
MOJICIIACPAN HILITEN YbITYYHY KaAMCBI3 KbLJIaT.

Koamonyy  4empecy. M3uigeeHyH — HaTbUDKaJIApbIH  NPUKIAAIBIK
HKOHOMUKAJIBIK TIPOOIeMaiap bl U3WIII00]16 KEHUPHU KOJJIOHYyTa 00JI0T.

PE3IOME
nucceprauuu JaBasarosoit By3upsl laBiasaToBubl Ha Temy: «IIpodaembl
ABTOKOPPEJISALNH OCTATKOB U MYJIbTHKO/UIMHEAPHOCTH B PerpecCMOHHBIX
MOJEJIAX)> HA COMCKAHUE YYEéHOU CTeNeHN KaHAU/IATa TEXHMYEeCKUX HAYK 110
cnenuagbHocTu: 05.13.16 — «IIpuMeHeHue BIYMCIANTEIbHONH TEXHUKH,
MaTeMaTH4YeCKOro MoO/IeJTUPOBAHUSA U MATEMATUYECKUX METO0B B HAYUYHBIX
HCCIIe0BAHUSIX)

KiroueBble cioBa: perpeccus, METOJ HaUMEHbIIUX KBaJIpaTOB, METO]
B3BEUICHHBIX HAMMEHBIIMX KBAJAPaTOB, KOdPQUIMEHT perpeccuu, Kod3PQPuuueHT
KOPpEJSLUY, aBTOKOPPENSALHUs, TeTePOCKENaCTUYHOCTb, TOMOCKEAACTUYHOCTD,
MYJIbTUKOJIJTMHEAPHOCTb.

O0bexT HCCJICIOBAHMS: DKOHOMETPHUYECKOE PErPECCUOHHOE
MOJICJINPOBAHUE U KAYECTBO PErPECCHOHHBIX MOJEIEH.

IIpeameTrom Mccjieq0BAHUA SBISIFOTCS METO/IbI IOCTPOEHUS U UCCIIEIOBAHUS
KayecTBa PETPECCUOHHBIX MojieJiel, pa3paboTKka aBTOMATHU3WPOBAHHON CHUCTEMBI
IIOCTPOEHUS PETPECCUOHHBIX MOZCIIEH.
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Meroabl uccieq0BaHUsl. OKOHOMETPHUUYECKOE MOJEIUPOBAHUE, METOMAbI
MOCTPOEHUSI PETPECCHOHHBIX MOJeNied U  HCCIAEAOBaHHMS UX  KadyecTBa,
nH(OpPMAIMOHHBIE TEXHOJIOTUH, TPOTPAMMHUPOBAHHE.

Heabo auccepTAlMOHHON PadoTHI  SABJSIETCH  YCOBEPIICHCTBOBAHUE
METOJ/IOB HCCJIEIOBAHUS KAauyeCTBAa PETPECCHOHHBIX MOJEJNEH, pelieHre MmpoosemM
MOCTPOEHUSI MHOTO(AKTOPHBIX JIMHEWHBIX PErPECCUOHHBIX MOJIENeH, pa3padoTka
aBTOMATU3UPOBAHHOMN CUCTEMBI TOCTPOCHHUS PErPECCUOHHBIX MOJICIICH.

IonyuyeHHble pe3yJbTATHI U MX Hay4yHass HOBM3HA. Pa3paboTaH HOBBIi
TECT 1 OOHApYKEHHsI aBTOKOPPEJALIMH OCTAaTKOB PETPECCHOHHBIX MOJENEH ¢
IPUMEHEHUEM KOO(QQUIMEHTa aBTOKOPPEIALMU OCTaTkoB r.,. Ilpennoxen

HOBBIM TMOJXOJ JJisi ONpEeNeieHus p B aBTOPETPECCHUU TIEPBOrO MOPsIKa
& =p-& +0U,, IPUMEHSIEMOrO MPU YCTPAHEHUU ABTOKOPPEISAIUU OCTAaTKOB. [Ipu

peueHuu MpoOJieM, CBA3AHHBIX C MYJbTUKOJUIMHEAPHOCTHIO OOBICHSIOLIUX
NEPEMEHHBIX BO MHO>XECTBEHHBIX PErPECCHMOHHBIX MOJEIAX, MOJYYEHbI BBIBObI
no OTOOpY HE3aBUCUMBIX IIEPEMEHHBIX MOJENH, MOJEIMPOBAHUIO IS
ONPENENICHNUS BIMSHUS KaXJOr0 perpeccopa Ha HCCIEAYEMYIO IEPEMEHHYIO.
Pa3paborana aBTOMAaTU3MpOBAaHHAs CUCTEMa IIOCTPOEHHUS PErPECCHOHHBIX
MOJIEJIEN € TIOJIHBIM MCCJIEIOBAaHUEM KauecTBa MOJIEIIEN.

IIpakTH4yeckas 3HAYMMOCTD. [loydeHHBIE PE3yJIbTATHI, IPUMEHSIEMBIE NIPU
UCCIIEJOBAaHUM  KAdyeCTBA  SKOHOMETPUYECKHUX  MOJENieH,  CHOCOOCTBYIOT
YIYUIICHUI KadecTBa MOJEJEH, paclIUpsOT BO3MOXXHOCTU  ITOJTYYEHUS
aJIeKBaTHBIX Mojeliel. PazpaboTanHas aBTOMaTU3MpPOBaHHASI CUCTEMA MOCTPOEHUS
PErpeCCUOHHBIX MOJENEH MO3BOJIIET IMOCTPOCHHUE U HCCIEJOBAaHUE KayecTBa
PErpecCUOHHBIX MOJIEIIEH.

Ob6Jsacth nmpumeHenus. Pe3ynbrarbl HccIeOBaHUS MOTYT UMETh HIMPOKOE
NPUMEHEHUE B IPUKJIAJIHBIX SKOHOMUYECKHX 3a/layax.

RESUME
of the dissertation of Davliatova Buzira Davliatovna on the topic ""Problems of
autocorrelation of residuals and multicollinearity in regression models' for
the degree of candidate of technical sciences in the specialty: 05.13.16 - the use
of computer technology, mathematical modeling and mathematical methods
in scientific research

Key words: regression, least squares method, weighted least squares method,
regression coefficient, correlation coefficient, autocorrelation, heteroscedasticity,
homoscedasticity, multicollinearity, automated system.

Object of study: econometric regression modeling and the quality of
regression models.

The subject of the research is the methods of building and studying the
quality of regression models, the development of an automated system for building
regression models.
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Research methods. Econometric modeling, methods for constructing
regression models and studying their quality, information technology,
programming.

The purpose of the dissertation work is to improve the methods for
studying the quality of regression models, building multifactorial linear regression
models, developing an automated system for building regression models and
checking their quality.

The results obtained and their scientific novelty. A new test has been
developed to detect autocorrelation of residuals of regression models using the
residual autocorrelation coefficient. A new approach is proposed for determining p
in first-order autoregression, used when eliminating autocorrelation of residuals.
When solving problems associated with multicollinearity of explanatory variables
in multiple regression models, conclusions were drawn on the selection of
independent variables of the model, modeling to determine the influence of each
regressor on the variable under study. An automated system for constructing
regression models with a complete study of the quality of the models has been
developed.

Practical significance. The results obtained, used in the study of the quality
of econometric models, contribute to the improvement of the quality of models,
expand the possibilities of obtaining adequate models.

The developed automated system for building regression models allows the
construction and study of the quality of linear single-factor, multi-factor, nonlinear
regression models, as well as models using time series with seasonal fluctuations.

Application area. The results of the study can be widely used in applied
economic problems.
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