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AKTyanu3upoBaHHas peAakius padoueit mporpaMmbl auciuIuimabl b1.0.27 AHanu3 BpeMEHHBIX PsIOB
U NIPOTHO3UPOBAHUE, YTBEPKIEHHOW YueHbIM coBeToM YHuBepcuteTa 30 Mas 2024 r., mpotokon Ne 10,
B COCTaBE OCHOBHOM MpodeccHOoHaIbHOW 00pa30BaTeNbHON MPOrpaMMBbl BBICHIETO 00pa30BaHMs — MPO-
rpammbl OakanaBpuara 1o HampasieHuto moarotoBku 01.03.05 Cratuctuka, oOpa3oBarenbHas IMpo-
rpamma «bu3Hec-aHaIUTHKaY.



Conep:xanue (padouasi nporpamMma)

Mecto nucuuniannbl B ctpykrype Ol

[Tnanupyemsble pe3yabTaThl 00yUEHHs 110 TUCIHUIUTMHE, 00€CIICUNBAIOLINE JOCTHKEHHIE
IUTAHUPYEMBIX Pe3yJIbTaTOB 00YUYEeHHUs [10 MpOoTrpamMmme

O6wem u Bupl yueOHOH paboThI
Copneprxanue JUCHUIUIMHBI
MarepranbHO-TEXHUUECKOE U YIeOHO-METOANYECKOe 00eCIIeYeHNE TUCIUTLITIHBI

®DOoH/T OIIEHOYHBIX CPEJICTB IO JUCIUILUINHE

Crp.



Lenbro U3ydeHUs TUCIUILINHBI ABJsieTCs (pOopMUpOBaHUE Pe3ysIbTaTOB 00ydeHus, o0ecreynBa-
IOLIMX JTOCTUKEHUE TNIAHUPYEMBIX Pe3yJIbTaTOB OCBOEHUs 00Pa30BaTEIbHON IPOrPaMMBI.

1. MecTo aucuuninnbl B cTpykrype OII

JucuuiuinHa AHajlu3 BPEMEHHBIX PSAJOB U MPOTHO3MPOBAHUE BXOAMUT B O0S3aTENIBHYIO YacTb
osioka b1./lucuunnmnsl (Moaynu)

[IpenmecTByromue AUCUMILIMHEI IO CBA3AM KOMIIETeHIUH: Teopus BEposATHOCTEN U MaTEMATH-
YyecKas CTaTUCTHKA, DKOHOMETpUKa, MeTo1pl ONTUMAIBHBIX pelIeHH, Boiciias MaTemaTika

[Tocnenyromue TUCHMIIIMHBI 110 CBS3SM KoMmeTeHIuil: PUHaHCOBO-0aHKOBCKasl CTATUCTHKA,
Makpo3koHomMuueckasi ctaTuctuka, CTaTUCTUKA BUJIOB SKOHOMMUYECKOHN AeSITeNbHOCTH, MaTeMaThKo-
CTaTUCTHUYECKUE METO/Ibl B ieMorpaduu, OCHOBBI akTyapHbIX pacueToB, CTaTUCTUYECKHE METO/IbI IPH-
HATUS yIIpaBJIEHYECKUX pelieHuid, Teopus urp, Cratuctuka okpysxarouei cpeapl, CTaTUCTHYECKUE Me-
TOJbI YIIPABIEHUS KauecTBOM, PernoHanpHas U MyHULMIIANbHAs CTaTUCTHUKA, IIporpamMmmuble cpencTa
CTAaTHCTUYECKOTO aHAIHM3a JaHHBIX, IHBeCTUIIMOHHBIN aHanu3, KopropaTuBHble PUHAHCHI, YTIpaBIIeHHE
pUCKaMu

2. [InanupyeMble pe3y/ibTAaThl 00y4YeHHUSsI MO0 TUCHHUILINHE, 00ecTeYnBalole JOCTHKEHe
IVIAHUPYEMBIX Pe3yJIbTATOB 00yYeHHUs M0 MporpaMmme

I/I3y‘~I€HI/I€ JUCHUITIIINHBI Anamus BPEMCHHBIX pPAJOB U IIPOTrHO3UMPOBAHUC B O6pa3OBaTeJIBHOI>'I
mporpaMMe HampaBieHoO Ha (POPMUPOBAHKE Y OOYUAIOIIUXCS CIECAYIOMINX KOMITETEHIIUH:

Oobmenpodeccuonanbubie komnerenuuu (OIIK):
OIIK-3 - CriocoGeH 0CO3HAHHO MPUMEHSTh METO/IbI MATEMAaTUYECKO U JECKPUIITUBHON CTaTUCTUKU
AJId aHAJIM3a KOJIMYCCTBCHHBIX TAHHBIX, B TOM YHUCJIC C IPUMCHCHUCM HGO6XO)II/IMOI\/’I BBEIYUCIIUTEILHON
TEXHUKH U CTaHJIAPTHBIX KOMITBIOTEPHBIX MPOrPAMM, COAECPKATEILHO UHTEPIIPETUPOBATH NOJIYYEHHbIE
PE3YIbTAThI, TOTOBUTH CTATUCTUYCCKUEC MAaTCpUaJIbl JJIA JOKJIAa0B, Hy6JII/IKaHI/II>'I " JPpYyrux aHajauTu4dc-
CKHMX MaTepHajioB

[Tnanupyemebie  |[lnanupyemblie pe3yJbTaThl 00y4eHHs MO TUCHUTLIMHE

pE3yIBTaThI

00y4eHus 1o

nporpamme

OIIK-3 OIIK-3.1: 3HaTh: OIIK-3.2: YmeTs: OIIK-3.3: Bragets (uMeTh

HaBBIKH):

METOHOJIOTHIO CTaTUCTH-
YeCKOIro aHaJIn3a COIH-
aJbHO- DKOHOMUYECKHX
MPOLECCOB U SIBJICHUM, B
TOM 4YHCJIEe C TPUMEHE-
HUEM HEOOXOINMOMN BbI-
YHUCIIUTEIBHON TEXHUKH U
CTaHJAPTHBIX KOMITBIOTEP-
HBIX POTPaMM

aHAJIM3UPOBATh U UHTEP-
MPETUPOBATH CTATHCTHYC-
CKHE JIaHHBIE O COIU-
TbHO- SKOHOMUYECKHUX
npoliieccax U sIBJICHUSIX,
BBISIBIIATH TCHICHIIUU W3-
MEHEHHSI COLIUATIbHO- KO-
HOMHUYECKUX TTPOIIECCOB U
SIBJICHU; JaBaTh IPOTHO3-
HBIE OLICHKU JUHAMUKH OC-
HOBHBIX 9KOHOMUYECKHUX U
COIMAIPHO- YKOHOMHUYE-
CKMX MOKa3aTesnen aes-
TEIHOCTH XO035UCTBYIO-
X CyOBEKTOB, B TOM
YHUCJIE C IPUMEHEHHUEM CO-
BPEMEHHBIX TEXHUUECKHUX
CPENICTB U MMAKETOB MPH-
KJIaJIHBIX CTaTUCTUYECKHUX
porpamm

HaBBIKAMH aHaJIN3a CTATHCTH-
YeCcKHX MoKa3aTesei esaTeib-
HOCTH XO3SUCTBYIOIIUX CYOb-
€KTOB, HAaBbIKaMH HpOl"HOSI/I-
pOBaHUS TUHAMHUKH OCHOB-
HBIX DOKOHOMHWYECCKHUX U COIIN-
aJIbHO-DKOHOMHMYECKHX ITOKa-
3aTenel NeITEILHOCTH X031~
CTBYIOIIUX CYObEKTOB




Ipodeccnonanbubie komnereHuun (I1K):
[1K-2 - CnocoGeH npoBoANTh aHAIU3 UH(OPMAIMK C TPUMEHEHUEM MaTeMaTH4eCKOro anmnapara, uud-
POBOTO CTaTHCTHYECKOTO M SKOHOMETPHYECKOTO HHCTPYMEHTAPHS 1 CTICLHATH3UPOBAHHOTO POTPaMM-
HOTo o0ecTeyeHus AJIsl pelIeHus Mpo(ecCHOHANBHBIX 33/1a4; pa3padaThiBaTh MPOTHO3bI U CIIEHAPUN
Pa3BHUTHUS OOLIECTBEHHBIX SBICHUI U COIMAIBEHO-D)KOHOMHYECKHX IPOIIECCOB

[Tnanupyemeie |[l1aHupyeMble pe3yJbTaThl 00yUeHHs MO TUCIUILINHE
PE3YIIbTATHI
00yJeHus 1o
porpaMMme
[1K-2 IIK-2.1: 3uars: T1IK-2.2: YMmeTs: [1K-2.3: Bnaaets (MMETh
HABBIKH):

MaTEeMaTHKO- CTaTHCTHYE- [pa3padaThiBaTh K 00OCHO- |HAaBBIKAMH ITOCTPOCHUS MOJIC-
CKHE€ METOJIbI aHAIM3a 00- |BBIBATh CHCTEMY CTATUCTH- |JIeH U MPOTHO3HBIX CIICHAPUEB
IIICCTBCHHBIX SIBJICHUH M [4ECKHX MOKa3aTelieH, MPU- |pa3BUTHS OOIIECTBEHHBIX SB-
COLIMAJILHO- DKOHOMHUYE- |MEHSATh MATEMATHYECKUN |JIEHUH M MPOIIECCOB HA OC-
CKHX MPOIIECCOB anmapar ¥ CIelHaIu3upo- [HOBE MPOCTPAHCTBEHHOM U
BaHHOE IMPOTPAMMHOE BPEMECHHON MH(POPMAIUH C
oOecrieyeHure I PEeIICHHU [MCII0JIb30BaHUEM IIU(POBBIX
npodecCHOHATBHBIX 337a4 [TeXHOJIOTHi

3. O0beM U BUABI y4eOHOiT padoThI
VY4eOHbIM MJIaHOM NPEyCMaTPUBAIOTCS CIEAYIOIINE BUABI YUeOHOH paboThl O AUCLUIINHE:
OuHas ¢popma 00yueHust

Buapl yueoHoii padoTnl Beero wac/ s.c.
CeMm 5
KoHTakTHas paboTa, B TOM YHCIIE: 54.15/1.5
3aHsATHS JIEKIIMOHHOTO THIIA 18/0.5
3aHATHSI CEMUHAPCKOrO TUIA 36/1
WupuBuayanpbHas koHTakTHas padota (MKP) 0.15/0
CamocrosiTenbHas paboTa: 35.85/1
ITpoMexyTouHas aTTeCTalMs 18/0.5
Bua npomexyTo4HON arTecTanyu:
3auer 3ay
O6mmas TpyaoeMKocTh (00beM yacTu 00pa3zoBaTeNbHOMN
nporpamMmsl): Yacsl 108
3a4yeTHbIe AUHUIIBI 3

4. Conep:xkanue THCHUILTHHBI

4.1. Pazoenbl, membl OUCUUNIUHDBL U 6UObL 3AHAMUIL:
TeMaTI/I'-IeCKI/Iﬁ IJIaH AU COUITIJIINHBI AHaJ'II/IS BPEMCEHHBIX PAJ0B U IPOTrHO3UPOBAHHUEC Hpe}lCTaBHeH
B Ta0IIHIIC.

Pa3nesibl, TeMbI AMCHMILVIMHBI U BUbI 3AaHATHI
OuyHasi popMma 00yueHUs

KonrakTHasi pa6orta 2 Iliianupyemsblie pe-
3anstus Z 3yJbTaThl 00y4eHHA
= |ceMuHApCKOrO 3 & | B cooTHOMIEHMH C
Ne HaumeHoBaHUE TEMBbI = THIA a E s
= : & | § & |pesyabTaTramu o0y-
/T (pa3nesa) QM CHUNINHBI g F o= = = e s
> = = = e g & |ueHus no o0pa3oBa-
= = 3 = TeJbHO# mpo-
=2 o]
= ° @) rpamMmme
AHanM3 BpeMEHHBIX PSI0B OIIK-3.1, OIIK-3.2,
1 8 16 18 |OIIK-3.3, [1IK-2.1,
[1K-2.2, TIK-2.3




Craructrueckue MeTo bl Mpo- OIIK-3.1, OIIK-3.2,
2. |THO3WPOBAaHUS B dKOHOMHKE 10 20 17,85 [OIIK-3.3, IIK-2.1,
I1K-2.2, [1K-2.3
KonTtposb 18
Hroro 18 | 36 | 0.15 | [35.85
4.2 Cooepicanue pazoenos u mem
4.2.1 KonrakTHas padora
TemaTHka 3aHATHH JEeKITHOHHOI0 THIIA
Neni/m Haunvienosanue rembr Bux sanamus TemaTHKa 3aHATHSA JEKIMOHHOI0 THIIA
(pa3jaesia) IMCUMILVIMHBI [ JIEKIIMOHHOTO THIIA®
1. AHanm3 BpeMEHHBIX Psi- (- [TonsTHe, 31IEMEHTHI, BUIbI, KOMIIOHEHTHI
JIOB BPEMCHHBIX PsIJIOB
JIEKIYSL IToka3arenu JUHAMUKH
JIEKIYSL CriaxuBaHue psAJ0B TUHAMHKU
- MeToabl TPOBEPKHU TUITOTE3BI O CYIIECTBO-
BaHHMH TCHJICHIIMH (TPEH/IA)
2. CTaTHCTUYECKHE Me- TIEKIVS TeopeTnyeckre OCHOBBI TPOTHO3UPOBAHUS
TOABI IPOTHO3UPOBAHNA eIt IIporno3upoBaHue Ha OCHOBE ITOKa3aTeIeH
B DKOHOMUKE JMHAMHKHA
— [Iporuo3upoBanre Ha OCHOBE MOJIENEH
BPEMEHHBIX PSJIOB
JICKIMS A TanTHUBHBIC MOJICIIH POTHO3UPOBAHUS
[— [IpoBepka kauecTBa MPOTHO3a U aJIeKBaT-

HOCTH MOJIEJIEN

*JIeKIIMU 1 UHBIE YU9eOHBIE 3aHSTHS, IPEAyCMaTPHUBAIOIINE MPEUMYIIIECTBEHHYIO Miepeaady yueOHoi nadopmarmm
Ne1arorn4eckuMi pabOTHUKaMM OpTaHU3alMu U (W) JIMOAMH, PUBJICKAeMbIMHA OpPraHU3alueil K peaan3anuu
00pa3oBaTeIbHBIX IPOrPaMM Ha WHBIX YCIOBHUAX, 00yUarOIUMCS

TemaTuka 3aHATHIA CEMUHAPCKOIo TUIa

HanmeHnoBanue TeMbl

Buj 3ansitus

TemaTnka 3aHATHS CEMHMHAPCKOro

Nen/m w
(pa3aesia) IMCHUIUIMHDBI| CEMUHAPCKOT0 THIIA THIIA
1. AHaJIu3 BpeMEHHBIX psi- | npakrudeckoe 3anstue  |[IpaBuia moctpoeHwus psiioB THHAMHUKH
JIOB npakTuieckoe 3aHsaTue (PacuéT mokasaTenel TMHAMUKH
CMbIKaHUE psJIOB JUHAMUKH U TIPUBEJIE-
IMPAKTHUYECKOC 3aHATHE
HHE K OJTHOMY OCHOBaHHIO
CriaxuBaHue PsIOB TUHAMUKH METO-
IPAKTUYECKOE 3aHATHE |JaMU YKPYIHEHUs (YCPEAHEHUSs) YPOB-
HEU, CKOJIB3SIIECH CpeHEN
HPAKTHYECKOE 3aHATHE | DKCIOHEHIIMAIbHOE CTIaKUBAHUE
MeToa BOCXOISIINX U HUCXOIAIINX Ce-
MPAKTUYECKOE 3aHATHE |pUii; METO/, OCHOBAaHHBIN Ha MEeIMaHE
BBIOOpKH; MeTo1 DocTepa-CTroapTa
IPAKTHYECKOE 3aHiATHE | AHAIU3 CE30HHBIX KOJICOAHUN
BrisiBiieH1e U U3MEpEeHUE ITUKINYECKUX
MPAKTHUYCCKOC 3aHATHUC o
Kosie0aHuM B psjiaX TMHAMUKU
2. |CTaTHCTUYECKUE METOJIbI [ToHsiTHE FKCTPATIOSILIUK, PETPOIIOISAIUN

MIPOTHO3UPOBAHUS B KO-
HOMUKE

MPAKTHUYCCKOC 3aHATHUC

W UHTCPIOJIALINN

IMPAKTHUYECKOC 3aHATHE

IIpocreiimre METOAbI IPOTHO3UPOBAHHUS:
IIPOrHO3UPOBAaHUE HA OCHOBE CPEHETO
a0COIIOTHOTO MIPUPOCTA U CPETHETO
TEMIIa pOCTa




AHanuTnyeckoe BbIpABHUBAHUC NTUHAMMU-

HpaKTI/I‘IGCKOC 3aHATHUC
YEeCKOro psiia

Mogenu aBTOPETrpecCUH U CKOJIB3SIIETO

IIPAKTHUYCCKOC 3aHATHUC
p cpeanero. ARIMA-Monenn

HOHSITI/IC, CYIIHOCTb M BUJbBI aJall-

IMPaKTUICCKOEC 3aHATHC
TUBHBIX METOJOB IIPOI'HO3UPOBAHU

HpOFHOSI/IpOBaHI/Ie Ha OCHOBEC 3KCIIO-

IMPAKTHYECKOC 3aHATHE
HCHIIMAJIbBHOI'O CIJIaXKMBaHU s

TodeuHblil 1 THTEPBAJIbHBIN MPOTHO3.

MPAKTUYECKOE 3aHATHE .
JloBepuTesbHbIN HHTEPBAJI IPOrHO3a

ABTtoxkoppensius. Meron [lapOuna-

HpaKTI/I‘IeCKOC 3aHATHUC
Yorcona

HpaKTHYECKOe 3aHsATHEe | XapaKTEPUCTUKU TOYHOCTH MOJIETIeH

HccnenoBanue CTpyKTYpHI psija Ha
ocaoBe AK® u YAKD

** ceMHUHApbl, IPAKTUUECKUE 3aHATHA, IPAKTUKYMBI, Ja0opaTopHble pabOThl, KOJUIOKBUYMBI 1 MHbBIE aHAJIOTHY-
HBIE 3aHITHS

IMPaKTHICCKOEC 3aHATHC

HNnas konTakTHasi padota

IIpu nposenenun yueOHbIX 3aHATHI CI' DY obecneunBaeT pa3BuTHE y 00Yy4atOLIMXCsl HABBIKOB
KOMaHHOU paboThl, MEXKITMIHOCTHOW KOMMYHHKAIIUHU, IPHHATHUS PEIICHUH, INACPCKUX Ka4eCTB (BKIIIO-
Yasi IpU HEOOXOUMOCTH IPOBEIEHUE NHTEPAKTUBHBIX JIEKIIUH, IPYIIOBBIX TUCKYCCHH, POJIEBBIX MUID,
TPEHUHI'OB, aHAJIW3 CUTyallull M MMUTALMOHHBIX MOJIEJNEH, MpenojlaBaHue JUCLUIUIMH (MOAYJEH) B
(dbopMe KypcoB, COCTaBJIEHHBIX HAa OCHOBE PE3yJIbTaTOB HAYYHBIX UCCIIEOBAaHUI, IPOBOAUMBIX OpraHuU-
3alMel, B TOM YMCJIE C YYETOM PErHMOHAIBHBIX 0COOEHHOCTEN Mpo(eccHOHaIbHON AESITEIbHOCTU BbI-
IYCKHUKOB M MOTpeOHOoCcTel paboTonareneit).

@®opMBbl U METOBI POBENIEHUSI NHOM KOHTaKTHOW paboThl MpuBEAeHBI B MeToanueckux ykasa-
HUSIX IO OCHOBHOM NpodeccroHaibHOM 00pa30BaTeIbHOM MporpamMme.

4.2.2 CamocTosiTeJibHasi paboTa

Neni/m | HaumenoBaHue TemMbl (pa3aesia) IMcuIIMebl | Buja camocTosiTeibHOM padoThl ***
AHanu3 BpeMEHHBIX PSA0B - U3yUYCHHE JINTEPATYPHI
1. - TECTUPOBaHNE
= BBIIIOJTHEHUE JOMAITHUX 3aI[aHPIﬁ
CrarucTrueckue MeTo/1bl IPOrHO3UPOBAHUS B - U3yUYCHHE JINTEPATYPEI
2. |>KOHOMHKE - TECTUPOBAHHE
- BBITIOJIHCHUEC JOMAIlITHUX 3a}:[aHPII>i

*** caMOCTOSITEIbHAS pa60Ta B CEMCCTPEC, HAIMCAaHUC KYPCOBBIX pa60T, JAOKJIAI0B, BBIIIOJIHCHUC KOHTPOJIbHBIX

paboT
5. MaTepuajibHO-TeXHUYECKOE U YUeOHO-MeToIu4YecKoe odecneyeHne TUCIUIIHHbI

5.1 JIuteparypa:

OcHoBHas1 JiuTEepaTypa

1. IToaxopsiToBa, O. A. AHanu3 BpEMEHHBIX pAI0B : yueOHoe mocodue 11t By30B / O. A. Iox-
kopeiToBa, M. B. CokosioB. — 2-¢ u3g., nepepad. u mon. — Mocksa : M3narensctBo FOpaiit, 2025. —
225 c. — (Bricmiee o6pazoBanue). — ISBN 978-5-534-19441-8. — Tekcr : anekTpoHHbIN // OOpa3oBa-
tenbHas miatgopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/556470

JlomoJIHuTeIbHAS JIUTEPaTypa

1. Crernuii, B. H. IIporao3upoBanue u mjaaHupoBaHue : yueOHuK 1uis By30B / B. H. Creruui,
I'. A. TumodeeBa. — Mocksa : U3parensctBo FOpaiit, 2025. — 210 ¢. — (Bricmiee obpazoBanue). —
ISBN 978-5-534-14403-1. — Texkcr : anekrponHblit // ObpazoBarenbHas mwiatdopma FOpaiit [caiir]. —
URL.: https://urait.ru/bcode/567609




2.1lomoBa, 1. H. Amnanu3 BpeMeHHBIX psIoB : yueOHuK a1 By30B / W. H. [Tonosa ; oTBeTCTBEH-
HbIi penakTop B. B. KoBane. — Mocksa : UznarensctBo FOpaiit, 2025. — 74 c. — (Bsiciiee o0paso-
Banne). — ISBN 978-5-534-18394-8. — Tekcr : anextponHsii / O6pa3zoBarenbHas miatdopma FOpaitt
[caiit]. — URL.: https://urait.ru/bcode/568821

JlutepaTypa Ajisl CAaMOCTOSITEILHOT0 U3YUeHUsI

1. 1. Mromnep, I'. AHanm3 BpeMEHHBIX PSAOB M MPOTHO3UpOBaHue: YueOHuku. / . Mromiep u
ap. - M.: ®unHancel U cratuctuka, 2012. - 320 c.

2. CamoBHukoBa, H.A. AHanmu3 BpeMEeHHBIX psi0B U nporuosupoBanue / H.A. CaoBHUKOBA,
P.A. lImoiinoBa. - M.: MOITY Cuneprus, 2016. - 152 c.

3. Kenman M. Bpemennsie psaasl. [lep. ¢ anr. M., ®unaHce u ctatuctuka, 1981,

4. Kunpnumes I['.C., ®penkens A.A. AHaNU3 BpeMEHHBIX PsOB U NporunozuposBanue. M., Cra-
THCTHKa, 1973.

5. bab6uu, T.H. [Iporno3upoBanue u miIaHUPOBAHUE B YCIOBHIX PbIHKA: Y4eOHOe mocodue /
T.H. ba6buu, N.A. Ko3sesa, FO.B. Beprakosa, O.H. Ky3s60:keB. - M.: HUL] UH®PA-M,
2013. - 336¢.

6. bacosckuii, JI.E. [Iporao3upoBanue 1 IiiaHUPOBaHKUE B YCIOBUSAX PhIHKA: Y4yeOHOe mocobue /
JLLE. bacoBckuii. - M.: HUL| UH®PA-M, 2013. - 260 c.

7. Knemmna, M.I'. DxoHOMHYECKOE MPOrHO3UpOBaHKe: YueOHoe nocooue / M.I'. Knemuna. - M.:
N1 MUCuC, 2012. - 88 c.

8. Hesckas, H.A. MakposkoHOMUYecKoOe IJIaHUPOBAHUE U MPOTHO3UPOBaHUE: YUeOHUK U MpaK-
TUKYM JUIA akajgemuuaeckoro OakanaBpuara / H.A. HeBckas. - JIrobepusr: FOpaiit, 2016. - 542
C.

9. Cyxanona E.U., lllupsiea JI.K. HaganbHbIA Kypc SKOHOMETPHKH: PYKOBOJICTBO K PEIICHUIO 3a-
naq — Camapa: Uzn-so CI'DY, 2012. — 199 c.

10. DxoHOMeTpHKa: y4eOHHK [Tl OakagaBpuaTa M MarucTparypsl; moxa pen. .M. EnuceeBoii. — M.:
FOpaiit, 2015. — 449 c.

11. Xapwman I'. CoBpemenHsIii ¢pakTopHblil anamm3. M., Ctatuctuka, 1972.

UYertsipkuH E.M. Ctatuctuueckue MeToasl poruosupoBanus. M., Ctatuctuka, 1975

5.2. IlepeyeHb JHIEH3HOHHOTO MPOrPAMMHOI0 o0ecneYeHust

1. Astra Linux Special Edition «Cmonenck», «Open»; PenOC ; OC "Anbt Pabouas cranmus” 10;
OC "Anbt Ob6pazosanue” 10

2. MoitOduc Crangaptasiii 2, MoiitOduc O6pazosanue, P7-Oduc [IpodeccrnonanbHerid,
MoitO¢uc Crangaptasiii 3, MoitOduc Ilpodeccnonanbhsiii 3

5.3 CoBpeMeHHbIe MPO(ecCHOHATIBLHBIE 0a3bI JAHHBIX, K KOTOPBHIM 00ecreYnBaeTcs 10CTYI
00yYarIuXxcs

1. IIpodeccuonanpuas 6a3a nanubix «MHbOpManoHHbIE crucTeMbl MUHUCTEPCTBA SKOHOMHYE-
ckoro pa3Butus Poccuiickoit ®enepauuu B cetu Murtepuer» (Ilopran «Odunmansuas Poccus» -
http://www.gov.ru/)

2. l'ocynapcTBeHHas cuctema npaBoBoi MHGopManuu «OpuinanbHbI HHTEpHET-MOpTAal Mpa-
BoBoi uHGopmarmu» (http://pravo.gov.ru/)

3. [IpoeccronanpHas 6a3a nanHbIX «PUHAHCOBO-PKOHOMHUECKHUE NoKa3arenu Poccuiickoit Pe-
nepanuuny (OdunmanbHeiii calT Munnctepersa punancos PO - https://www.minfin.ru/ru/)

4. IlpodeccuonanbHas 0aza naHHbIX «O¢unmansHas ctatuctiukay (OdunuansHeiii caidt Oene-
pasbHOM CITy>KOBI TOCYAapCTBEHHOM cTaTHCTUKY - http://www.gks.ru/

5.4. MudopMallMOHHO-CTIPABOYHbIE CHCTEMbI, K KOTOPHIM 00ecreYnBaeTcs J0CTyI o0yya-
IOIINXCS

1. CnpaBouno-npaBoBas cuctema «Koncynprant [Tmrocy

2. CnpaBouno-tipaBoBas cucrtema «I"”APAHT-Makcumym»

5.5. CnenuanabHble MOMEICHUSA



Y4eOHble ayiuTOpUn Ui IpoBeieHus 3aHs1- |KoMIUIeKThl yueHn4eckoi Mebenu
THUM JICKIIHOHHOTO TUTIA MynbTUMEAUIHBIN TPOEKTOP
Jlocka

OKpaH

VY4eOHble ayIUTOPHH I IpOoBeieHUs npak- |KomruiekTsl yueHnueckoi mebenu

TUYECKHUX 3aHATHH (3aHATUN CEMUHAPCKOTOo  |MyJIbTUMEIUIAHBINA TPOSKTOP

THUIIA) Hocka

OKpaH

Komneroteps! ¢ BbIxos10M B ceTh «MHTepHET» 1 DNOC
CI'9Y

VY4eOHble ayAUTOPUH IS TPYNIOBBIX U MH-  |KoMIUIeKT yueHnueckoi mebenu

JUBUIYAJIBHBIX KOHCYJIbTAIIUM MynbTUMEAUINHBINA TPOEKTOP

Jlocka

OKpaH

Komnreroteps! ¢ BbIxos10M B ceTh «MHTepHET» 1 DNOC
CIDVy

Y4eOHble ayAUTOPUH [T TEKYIETO KOH- KommuiekTs! yueHnueckoi medenu

TPOJIS U IPOMEKYTOUHOM aTTeCTalluu MynpTUMEAUIHBIN IPOEKTOP

Jocka

OKpaH

Komnreroteps! ¢ BbIxos10M B ceTh «MHTepHET» 1 DNOC
CIoy

[Tomemmenus 1t camocrosiTenbHOM padoTel  |KomrmiekTsl yueHnueckoi Mmedenu

My TUMETUIHBINA TPOEKTOP

Jlocka

OKpaH

Komneroreps! ¢ BeIxo10M B ceThb «MHTepHET» 1 DNOC
CI'ay

[Tomemenus ans xpaneHus u npodunakruye- |KoMIiekTsl cienuanu3npoBaHHON MeOenu sl XpaHe-
CKOT'0 00CJTYKUBaHUS 000PYI0OBAHHS HUS 000pYIOBAHUS

5.6 JlabopaTopuu u J1abopaTopHoe 000py10BaHHE

6. @DoH/ OLIEHOYHBIX CpeacCTB MO JUCHMAIIJIMHE AHanu3 BPEMEHHBLIX PSAAOB U IIPOrHO3UPOBA-

HHE:
6.1. KoHTpo/IbHBbIe MEPONPUSITHS 110 JUCHUTIIMHE
®opMa KOHTPOJIS OTmeTuTH
HYKHOE
Bup xonTposs y
3HAKOM
«+»
Texymuit KOHTPOJIb TectupoBanue +
[IpakTnueckue 3a1auun +
[IpomMeXyTOUHBINM KOHTPOJIb  |3ader +

Iopsaaok npoBeAeHHs MEPONPUATHI TEKYLIEro ¥ NPOMeKYTOYHOI0 KOHTPOJIS Onpeae/is-
ercss MeToaM4YeCKMMH YKA3aHUSAAMHU 10 OCHOBHOW mnpodeccMOHAJbHOH 00pa3oBaTeIbLHON NPO-
rpamMme Bbicuiero oopasosanus; IlooxkeHneM 0 0aJVIbHO-PETHHIOBOM CHCTeMe OLIEHKH yCIeBa-
€MOCTH 00y4aKOIIUXCH 10 OCHOBHBIM 00pa30BaTeJbHBIM NPOrPaMMaM BbICIIEr0 00pPa30BaHHUA —
nporpamMMam 0akajaBpuara, NporpaMMam ClenuajJnuTeTa, IporpaMMaM MarucTparypsl B ¢ene-
PaJbHOM IroCyJapCTBEHHOM AaBTOHOMHOM 00pPa30BaTeIbHOM Y4YPe:KIeHHH BbICIICro 00pa3oBaHus
«CamMapckuii rocy1apcTBeHHbII JKOHOMHYECKUIl YHHBEPCUTET».

6.2. Ilnanupyemble pe3yabTaThl 00yYeHHs N0 JUCHUILINHE, 00ecneYuBalOLIUe JOCTHKEHUEe
IUIAHUPYEMBbIX Pe3y/IbTaTOB 00y4eHHs 110 NporpamMme



Ob6menpodeccuonanbubie komnerenuuu (OIIK):
OIIK-3 - CriocobeH 0cO3HAaHHO MPUMEHATH METO/IbI MATEMAaTHYECKOI U JECKPUIITUBHOM CTaTUCTUKU
JUISl aHAJIN3a KOJTMYECTBEHHBIX JAHHBIX, B TOM YHCIIE C IPUMEHEHHEM HEO0OXOIMMOI BEIYMCIUTEIBHON
TEXHUKU M CTAaHJAPTHBIX KOMITBIOTEPHBIX MPOTPAMM, COJIEPKATEIbHO HHTEPIPETHPOBATH OJTYYCHHBIE
PE3yJIbTaThl, TOTOBUTH CTATUCTHYECKHUE MAaTePHAJIb U JOKIAI0B, TyOIUKAIMN U APYTUX aHATUTHYe-

CKHMX MaTe€pHaJIOB

[Mnanupyemeie |[l1aHupyemble pe3yJibTATHI 00yYeHHsI 0 TUCIUIITTHHE
pe3yabTaThl
00yJeHus 1o
porpaMme
OIIK-3.1: 3uars: OIIK-3.2: YmerTs: OIIK-3.3: Bnagets (UMeTh
HABBIKH):
METOJIOJIOTHUIO CTATUCTH- |aHATU3UPOBATh U UHTEP- |HABBIKAMH aHAN3a CTATH-
YEeCKOro aHajln3a COLU-  [MpeTHpoBaTh CTATUCTUYE- |CTHMUECKUX MOKa3aTelneH je-
QIBHO- JKOHOMHYECKHX  |CKHE JaHHBIC O COIIH- STEITLHOCTU XO3SIMCTBYIO-
MIPOLIECCOB U SIBIICHUH, B [aTbHO- PDKOHOMHUYECKUX  |IIUX CYOBEKTOB; HaBBIKAMU
TOM YHCJIEC C TPUMECHE- mporeccax M SBICHUSAX,  |MPOTHO3WPOBAHUS JHHA-
HUEM HEOOXOANMOM Bbl-  [BBISBIATH TEHACHUUHU U3- |MHUKUA OCHOBHBIX 9KOHOMHU-
YUCIUTEIIPHON TEXHUKH U |[MEHEHUS COIMAIILHO- DKO- |9€CKHX U COIMAIBHO- KO-
CTaHJIAPTHBIX KOMITBIOTEP-|HOMHUYECKHX MPOIECCOB U |HOMUYECKUX MTOKa3aTesei
HBIX TIPOTpaMM SIBJICHUI; JaBaTh MPOTHO3- |IEATEILHOCTH XO3SIMCTBYIO-
HbIE OIICHKU JUHAMUKH OC- [IIUX CyOBEKTOB
HOBHBIX 9KOHOMUYECKHUX U
COLIMAJIbHO- IKOHOMUYe-
CKHMX MOKa3aTesnen aes-
TEIHHOCTH XO3HUCTBYIO-
X CYOBEKTOB, B TOM
YHCIie C MPUMEHEHHEM CO-
BPEMEHHBIX TEXHUYCCKHX
CPEICTB U MMaKETOB MPH-
KJIQJHBIX CTATUCTUICCKIX
IPOrpaMMm
[Toporoserit TEOPETUUYCCKUE M TPAKTH-|TOOMPATh UCXOIHBIC JaH-|HABBIKAMU W METOJAMH TIOI-

YCCKHUC OCHOBBI noz[6opa
UCXOAHBIX JAHHBIX  JJIA
OCYHICCTBJICHHUA PACUCTOB
" IIOCTPOCHHA BPEMCHHBIX

PSIIOB;

HBIC JIA OCYIICCTBJIICHUA
pacu€ToB M MOCTPOCHUA
BPCMCHHBLIX PAOOB;

60pa HUCXOOHBIX JAaHHBIX IJIA
OCYHICCTBJICHHUA PaCUYCTOB U
OCTPOCHUA BPCMCHHBIX PA-
J10B;

CrannapTHbIi (B

MCTOIUKY IMMOCTPOCHUA

CTPOUTb BpPEMEHHOU psIf,

HaBBIKaAMH MMOCTPOCHUA

JOITIOJTHCHUE K BPEMEHHBIX PANOB, IPO- COCTaBJIATH IMPOTHO3|BPEMCHHOT'O psija, IMPOTHO-
HOpOFOBOMy) rHO3a ypOBHS JMHAMHYE- YPOBH:A AVMHaAMHUYECKOI'0 [3UPOBAHUA YPOBHA OWHA-
saa. HUHTEPIHPETUPOBATE|MHUYCCKOT'O psga, HHTEPIIPEC-
CKOI'0 psna, pia, prpeTHp pAa, prip
pe3yIbTaThl PACUYCTOB H|TAIlUM PE3YJIBTATOB pacyc-
000CHOBaHHO (bOpMy.III/IpO- TOB U (I)OpMYJ'II/IpOBaHI/ISI BEBI-
BaTh BBIBO/bI, BO/JIOB,
IToBbIIEHHBIHM CTaTUCTUYCCKHUC MCTOJbI|aHAIIN3UPOBATh PE3YIIb-|HABBIKaAMH aHalin3a peE3YyJib-
(B JOIIOJIHCHUCEC K|aHammni3a pa3BUTUA COLU- TaTbl PaACUYCTOB, CTPOUTH|TATOB PACUCTOB, IOCTPOCHUA
IIOPOTOBOMY, ATbHO-9KOHOMMUYECKHX SIB- MHOFO(baKTOpHBIC MOJICIIH, MHOFO(i)aKTOPHBIX MOJICIICH;
CTaHI[apTHOMy) o OCYHICCTBJIATL Ka4YCCTBCH-|HABBIKAMU KadCCTBCHHOI'O
JICHUU U HUX IIPOTHO3HUPO- o
HBIM aHAJIN3 PAa3BUTHUA CO-|aHAJIN3a PasBATHA  COIHU-

BaHUC.

IMUAJIbHO-DKOHOMHNYCCKUX
SABJICHUW U UX TTPOTHO3ZHUPO-
BaHUC.

AJIbHO-DKOHOMHWYECKUX  AB-
JIEHUM ¥ HMX TPOTHO3UPOBA-
HUA.




Ipodeccnonanbubie komnereHuun (I1K):
[1K-2 - CnocoGeH npoBoAXUTh aHaIM3 UH(OPMAIMK C TPUMEHEHHEM MaTeMaTHYeCKOTo armapara, ud-
POBOTO CTaTHCTHYECKOTO M SKOHOMETPHYECKOTO HHCTPYMEHTAPHS 1 CTICLHATH3UPOBAHHOTO POTPaMM-

HOTo o0ecTeyeHus AJIsl pelIeHus IpoQecCHOHANBHBIX 33a4; pa3padaThIBaTh MPOTHO3bI U CIICHAPUU
pa3BUTHsL OOLIECTBEHHBIX SBJICHUN U COLMATIbHO-?KOHOMUYECKHX IPOLIECCOB

[Inanupyembie |(Il1aHupyemblie pe3yJbTAThI 00YYeHHS 10 TUCHMUIIJIMHE
pe3yabTaThl
00yJeHus 1o
porpamMmme
I1K-2.1: 3gats: T1K-2.2: YMeTh: [1K-2.3: Bnaaets (MMETh
HABBIKH):
MaTeMaTHUKO- CTaTUCTHYE- |pa3pabaThiBaTh U 0OOCHO- |HaBBIKAMHU ITOCTPOCHUS MO-
CKHE€ METOJIbI aHAIHM3a 00- |BBIBATh CHCTEMY CTATHUCTH- |1eJIei U MPOTHO3HBIX CIICHA-
IIECTBEHHBIX SIBJICHUH M |4ECKUX TIOKa3aTesieH, IpU- [prueB pa3BUTHUsS OOIIECTBEH-
COIIMAJIbHO- PKOHOMHUYE- |MEHSTh MaTEMAaTUYECKHI [HBIX SIBICHUHN U MIPOIIECCOB
CKHMX MPOLIECCOB arrmapar U Cienuaiu3upo- |Ha OCHOBE NPOCTPAHCTBEH-
BAHHOE IIPOTPAMMHOE HOW U BpeMEHHOW MH(pOopMa-
obecrieueHre Il peIISHUS |IIMU C UCTIOJIb30BAHHEM
npodecCHOHABHBIX 337a4 [IMPOBBIX TEXHOIOTHI
[ToporoBbiii METO/IbI MOCTPOEHUsI|cOOMpaTh, aHAM3UPOBATh,|HABBIKAMU M METOJAMH I1O]I-
BPEMEHHBIX PSIJIOB; Me-|CUCTEMATU3UPOBaTh,  CO-|00pa MCXOMHBIX TaHHBIX IS
TOABI cOOpa, aHan3a, CU-|XPaHIATh M MOJACP)KaHUS B|TIPOBEICHUS aHalW3a MU I10-
CTEMAaTHU3allMU, XPAHCHUS|aKTyaIbHOM  COCTOSTHUHU|CTPOCHHUS BpPEMEHHBIX psi-
W TOJJCP)KaHUSI B aKTy-|CTaTUCTHYECKYI0 HH(OOP-|10B;

QJIIbHOM COCTOSIHUM CTaTH-
CTHYEeCKOW MH(POpMaLIUY;

Malulo g OCYHICCTBIIC-
HHUA pacd€TOB U MOCTPOC-
HHA BPEMCHHBIX PAJIOB,

CrannapTHblii (B
JIOTIOJTHEHHE K
IIOPOTOBOMY)

MCTOOUKY MMOCTPOCHUA
BPEMCHHBIX DPAOOB, IIPO-
THO3a YPOBHA JUHaAMHUYC-
CKOT'O psada C UCIIOJIb30Ba-
HUCM HHTCJUICKTYaJIbHBIX
I/IH(l)OpMaI_[I/IOHHO'aHaJ'II/I—

THUYCCKUX CUCTEM, CTaTu-
CTHYCCKHUEC MCTOAbI BbLISAB-
JICHUSA CBS3U U 3aBUCUMO-
CTHU MCIKAY IMOKA3aTCIIAMU;

CTPOUTH BPEMEHHOH D,
COCTAaBJIATh IIPOTHO3
YPOBHS  TMHAMHYECKOTO
psla C HCIOIb30BAHUEM
VWHTEJUIEKTYAJIBHBIX ~ WH-
(opMalMOHHO-aHATUTHYE-
CKMX CHCTEM; IPUMEHSATH
CTaTUCTUYECKUE  METOBbI
BBISIBIICHHSI CBSI3U U 3aBU-
CUMOCTH MEXIY IIOKa3are-
JISIMY,

HaBBIKAMU TIOCTPOCHHS
BPEMEHHOI'0 psijia, MPOTHO-
3UpPOBAaHUSl  YPOBHS JIMHA-
MHUECKOTO psijia, MHTEpIIpe-
TalMu pPe3yNbTaToB U (op-
MYJIMPOBAHUS BBIBO/IOB;
CTaTUCTHYECKUMH METOTaMHU
BBISIBJICHHUSI CBSI3M U 3aBH-
CHMOCTH MEXJIy IIOKa3are-
JTSIMU;

[ToBblIEHHBI

(B TOTIOJTHEHHE K
IIOPOrOBOMY,
CTaH/IapTHOMY)

CTaTUCTUYECKUE METOJbI
KOJIMYECTBEHHOTO M Kade-
CTBEHHOT'O aHaJN3a pa3BU-
THS COLMAIBbHO-3KOHOMHU-
YECKUX SIBJIEHUH U UX NIPO-
THO3UPOBAHUE;  IPUEMBI
npuHATHS 3P PEKTUBHBIX
peuIeHuil ¢ y4eTOM MUHHU-
MU3ALUN PUCKOB.

NPUMEHSATh  CTaTHUCTHUYE-
CKHE METOABl  KOJINYe-
CTBEHHOTO M KauyeCTBEH-
HOTO aHAJIN3a Pa3BUTHUS CO-
UAIbHO-9)KOHOMHYECKUX
SBJICHUM U UX IIPOTHO3HUPO-
BaHUe; NMPUHUMATh 3P dek-
THUBHBIE PEIICHUS C YUETOM
MUHHMM3ALNAU PUCKOB.

METOJIaMU KOJIMYECTBEHHOTO
W KauecTBEHHOI0 aHallu3a
pa3BUTHS COLUATBHO-IKOHO-
MUYECKUX SBJICHUM U UX
MIPOTHO3UPOBAHUE;  HAaBBI-
KaMHu TpUHATUSA dDPeKTHB-
HBIX PELIEHUH C y4ETOM MHU-
HUMU3ALUN PUCKOB.

6.3. IlacopT OLIEHOYHBIX MATEPHAJIOB

Ne HanmenoBanme Tembl | KonTposimpyemblie niia- | Buag KoHTposi/ucnosib3yemMblie Oll€eHOY-
n/m | (pa3gesia) IMCHMIUIMHBI | HUPYyeMble pPe3yJbTaThl HblIe CPeICTBA
00yuyeHUsi B COOTHOIIIe-
HHH € pe3yJibTaTaMH . .
Texymmit IIpome:KyTOUHBIH
00y4eHHs 110 MPoO-
rpaMmme




1. Amnanu3 BpemeHHbIX psafoB |OIIK-3.1, OIIK-3.2, TectupoBanue 3auer
OIIK-3.3, [IK-2.1, TIK-
2.2, TIK-2.3

2. Cratuctuueckue meronsl  |OIIK-3.1, OIIK-3.2, TecTupoBanue 3auer

nporuo3upoBanus B 3kono- |OITK-3.3, TIK-2.1, T1K-
MHKE 2.2, I1K-2.3

6.4. OneHOYHbIE MATEPHUAJIBI JJISl TEKYLIEr0 KOHTPOJIS

OueHouHble MaTepUalibl TEKYIIEH aKaJeMHUYEeCKON aKTUBHOCTH U TEKYILETO KOHTPOJIS pa3Me-
meHsl B OMOC CI'DVY B pazzene katajgora DJIEKTPOHHO-OIICHOYHBIC MaTepHaibl / bakanaBpuar / Cra-

tuctuka / busznec-ananmmtuka / 2025  https://Ims2.sseu.ru/course/index.php?categoryid=955

3auannﬂ AJIsl TECTUPOBAHHUA 110 JUCHUIIJIMHE JISI OHCHKHU C(lJOPMI/IPOBaHHOCTI/I KOMIIeTeHII it

Ne
n/n

3ananue

Kuarou k 3aganuro /
ITAJIOHHBIN OTBET

Kommnerenuusi — OIIK-3 Cnioco6eH 0CO3HAHHO NPUMEHATH METO/Ibl MATEeMATHY€eCKOM 1 IeCKPHUII-
THBHOM CTATHCTUKM JJIs1 AaHAJIM3Aa KOJIHYECTBEHHBIX TaHHbIX, B TOM YHCJIe ¢ IPUMEHEeHHeM He-
00X0IUMOM BbIYMCIUTEIbHOM TEXHUKHN U CTAHJIAPTHBIX KOMIIBIOTEPHBIX MPOTPaMM, COeprKa-
TeJIbHO HHTEPNPETHPOBATH MOJy4YeHHbIE Pe3yJIbTAThl, TOTOBUTH CTATUCTHYECKHE MAaTePHAIbI
JJISL IOKJIAJI0B, MYyOJUKALIMH M APYTUX AaHAJIMTHYECKHUX MaTEePHAJIOB

1

C yuéroMm TpeOOBaHMII METOJAOB MATEMAaTHYECKON CTAaTUCTUKHU IS
aHaJIM3a KOJMYECTBEHHBIX JIAHHBIX, OIICHKA 3HAYUMOCTH [1apaMeTpOB
MOJIENI PErPECCUU OCYIIECTBISIETCS HAa OCHOBE!

a) t-xkpurepust CTprOZICHTa

0) F-xputepusa ®@umiepa

B) K03 uUIeHTa KOppesuu

') cpeJHel KBaJpaTUYeCKON OMIMOKHU

C yuérom TpeOGoBaHUII METOJOB MAaTeMaTHYECKOW CTAaTUCTUKH JJIS
aHaJIM3a KOJMYECTBEHHBIX JAHHBIX, OI[CHKA 3HAYMMOCTH YPaBHEHUS
perpeccum OCyIIecTBISIETCS Ha OCHOBE!

a) t-xkpurepust CTbrofieHTa

6) F-xputepus ®uiepa

B) KO3 PUIMEHTA KOPPEISILUU

I) KO3 puireHTa KOHKOPAALUU

Jlns aHanu3a KOJIMYECTBEHHBIX JAHHBIX MCIOIb3YIOT KO3(PPUIMEHT
JIeTepMHUHAIINH, KOTOPbII XapaKTepu3yer:

a) JIOJI0 JUCTIEPCHH Pe3yIbTaTUBHON MTEPEMEHHOM, 00yCIOBICHHOM
BJIMSIHUEM HE3aBHCHUMBIX IT€PEMEHHBIX, BXOSIIUX B MOJIENb

0) IucIiepcuio pe3ynbTaTUBHON TIEPEMEHHOM

B) JIOJIIO IUCHIEPCUH PE3YIbTATUBHON NEPEMEHHOM, 00yCIOBIEHHON
BJIMSTHAEM BCEX HEYUTEHHBIX B MOJIENN (haKTOPOB

T') JOJIIO JUCTIEPCUU PE3YIbTaTUBHOM MEPEeMEHHON, 00YCIOBIEHHON
BJIMSTHAEM Han0oJiee BECOMOTO B MOJIeNU hakTopa

J{ns1 BBISIBJICHUS HAJTMYKS TEHICHIIMM BPEMEHHOTO PsAJIa UCIIOJIb3YIOT
TaKOH METOJI MAaTEMAaTHYCCKOM CTaTUCTHUKH, KaK.

a) tect ['onbadensaa-KBanara

0) moctpoenue rpaduka BpemeHHoro psga, AK® u YAKD

B) pynkiuto Ko66a-/lyrnaca

r) rect Juku-dDymiepa

C yuéroMm TpeOOBaHMII METOJIOB MATEMAaTUYECKOW CTATHCTUKH IS
aHaJIM3a KOJIMYECTBECHHBIX JTAHHBIX, B MYJIbTUIUIMKATUBHOW MOJIEIH
BPEMEHHOT'O PsiJia €0 OCHOBHBIC KOMITOHEHTHI:

a) orapumMupyroTcs

0) mMepeMHOKAIOTCS

B) CKJIQJILIBAIOTCS



https://lms2.sseu.ru/course/index.php?categoryid=955

T') 3aKOHOMEPHbIE KOMIIOHEHTHI IEPEMHOKAIOTCS, a CIIy4YaiiHas —
CKJIQ/IBIBACTCS

Mopnens Buna MA(2), ucionb3yemast Uil aHaau3a KOJIMYECTBEHHBIX
JJAHHBIX, Ha3bIBACTCA:

a) MOJIEJIBIO CKOJIB3SIILETO CPeHEro 1-ro nopsaka

0) MOJIEIIBIO CKOJIB3SIIETO CPEJHErO 2-I'0 HOpsiKa

B) aBTOPETPECCUOHHOM MOZENbI0 1-T0 nmopsiaka

I') aBTOPETrPECCUOHHON MOJICIIBIO 2-T'0 OPsiIKA

Mogens Buaa AR(1), ucrionb3yemast 1J1si aHaJIM3a KOJIMYECTBEHHBIX
JAHHBIX, Ha3bIBACTCH:

a) MOJIEJIBIO CKOJIB3AIIET0 CPEAHEro 1-ro nopsaka

0) MOJIETIBIO CKOJIB3SIIETO CPEIHEro 2-T0 MOpsIKa

B) aBTOPETPECCUOHHOM MOZENbI0 1-T0 nmopsiaka

') aBTOPErPECCHOHHON MOJIENbIO 2-T0 MOpsIKa

[Tpu uHTEpHpeTanuy NOJIYYEHHBIX PE3YJIbTaTOB U IMOJArOTOBKE aHa-
JUTUYECKUX MaTepuaioB UCIIOJIb3YETCS KO3 GUIUEHT
, KOTOpBII MOKa3bIBAET, HA CKOJIBKO MTPOLIEHTOB U3Me-
HUTCS (GYHKIIMS C U3MEHEeHHeM aprymenTa Ha 1%

QJIaCTUYHOCTHU

IIpn mHTEpHpeTanNy MOJYyYEHHBIX PE3yJbTaTOB U MOATOTOBKE aHA-
JUTUYECKUX MaTepUaloB rpauuecKuM NpeacTaBIeHuEM aBTOKOppe-
JSIMMOHHOMN (PYHKITMH SBISIETCS .. ..

KoppesorpaMmMa

10

[TocnenoBarenbHOCTh 3HAUEHHH KOI(DPUIIMEHTOB aBTOKOPPEISALIUU
Ha3bIBACTCS byHKIHCH

ABTOKOPPEISALIMOHHOMN

11

CTpyKTypy BpEMEHHOTO psiJa MOKHO HCCIIEOBaTh Ha OCHOBE
byHKIIMHN

ABTOKOPPETSALIMOHHOMN

12

OcHoBaHHasi HA METOIaX MaTEeMaTHYECKON CTAaTUCTUKH MOJIEIb Bpe-
MEHHOTI'O psiga UMeeT BUJ Yt = Ut +St Vi +€ ¢, TAe  Yt-ypOBHHU psija; Ut
-TPEHJ; St -CE30HHAsI KOMIIOHEHTA; Vi -IIUKINYECKasd KOMIIOHEHTA; € t -
ciyyaiiHas KOMIIOHEHTA. ITO MOJIENIb

aJINTHBHAsA

13

Ha ocnoBanuu nabmionenuii 3a 50 ceMbSIMH TOCTPOEHO YpaBHEHUE

perpeccun Y = 284,56+ 0,672X, rne Y - morpeGnenue, X

— noxoA. [Ipu mHTEepnpeTanuy MoJy4eHHbIX PE3YyJIbTaTOB U MOATO-
TOBKE aHAJIMTUYECKUX MATEPUAJIOB CJEIaiTe BHIBOJI: COOTBETCTBYIOT
JM 3HAKH KO3(PPUIIMEHTOB PETPECCHH TEOPETHUUECKUM TpeCcTaBIe-
HUAM?

na

14

TeHneHnus BeITycKa Mpoaykiuu Gupmel (MitH. p.) 32 2003-2024 rr. onu-
coiBaercst ypashenuem: y, = 38,5 + 1,1, Tlpn uurepnperaumn nomy-

YEHHBIX Pe3yJbTaTOB U MOATOTOBKE aHAIUTHYECKHX MAaTEpUAJIOB caenaiire
BBIBOJ: BBIITYCK MPOAYKIHSI PUPMBI €KETOIHO B CpelHEM Ha
1,1 miH. pyo.

YBCINYNBACTCA

Komnerenuus — [IK-2 Cnoco6en npoBoauTh aHAIM3 HH(POPMALIMHU ¢ IPMMEHEHHEM MAaTeMaTH-
YeCKOro annapara, Hu(ppoBoro CraTuCTHYECKOro  YKOHOMETPHYECKOI0 HHCTPYMEHTapHus U
CHeNMAJTN3HPOBAHHOIO POTPAMMHOI0 o0ecredeHUs /sl pelieHusi MpogecCHOHANbHBIX 3a/1a4;
pa3padaTeIBATh NPOTHO3bI U CLCHAPHH PA3BUTHSA 001IECTBEHHBIX ABJICHUI U COHAIBHO-IKO-

HOMHUYCCKHUX MMpoIeCCoB

1

Hcxonnple naHHbIe Ui pa3pabOTKH IMPOTHO30B Pa3BHTHS 0OIIIe-
CTBEHHBIX SIBJIEHUH U COLMAIEHO-I)KOHOMHUYECKUX IPOLIECCOB CONIEP-
KaTcs BO BPEMEHHBIX pAax, 3JI€MEHTaMU KOTOPBIX SBIISIOTCS:

a) BapHaHTHI U YaCTOTHI

0) mokasareiar BpeMEHHU M YacTOThI

B) [10OKAa3aTeJId BPEMEHHU U YPOBHU

') 4aCTOThI U YACTOCTH




BpemeHHbIe aHHbIE, NCTIOIb3yEMBIE Ul pa3pabOTKU IPOrHO30B Pa3-
BUTHS OOILECTBEHHBIX SBJICHUN M COIMAIBHO-2KOHOMUYECKHUX IPO-
LIECCOB — 3TO JJaHHBIE, KOTOPbIE:

a) TMOJYYEeHBI OT Pa3HBIX OAHOTHITHBIX O0OBEKTOB, HO OTHOCSTCA K O]~
HOMY U TOMY € MOMEHTY BPEMEHU

0) XapaKTepU3yIOT OJIUH U TOT K€ OOBEKT B Pa3IMIHBIE MOMEHTBI
WX TIEpUO/Ibl BPEMEHH

B) XapaKTEPU3YyIOT OJIUH U TOT K€ 00BEKT B OMH MOMEHT BPEMEHU
I') HOJYYEHbI OT Pa3HbIX OJHOTUIIHBIX OOBEKTOB B Pa3IMYHbIC MO-
MEHTBI WJIH NIEPUO/Ibl BpDEMEHHU

BpemenHbIe naHHBIE, HCIIOIB3yEMBbIE IS pa3padOTKH ITPOTHO30B
pa3BUTHS OOLIECTBEHHBIX SBJICHUN U COIMATbHO-3KOHOMUYECKHX
IPOLIECCOB, COJEPIKAT KOMIIOHEHTHI:

a) TPeH/, HUKIMYECKUe KoueOaHus, ypoOBHU psaa

0) ce30HHBIC KOJICOAHUS, TPEH/T

B) TPEH/I, IUKINYECKUE, CE30HHBIE KOJIeOaHMsI U ClTydaifHble KoieOa-
HUS

I') YpPOBHU BPEMEHHOTO psjia

B 3aBucumocTy 0T TOro, KaK MpeCTaBICHbl YPOBHA BPEMEHHOTO
psizia, pa3IMyaroT PSbL::

a) MOMEHTHBIC U HHTEPBAIbHBIC

0) IMCKPETHBIC U UHTEPBAIbHBIC

B) CTallHOHAPHBIC W HECTAIIMOHAPHBIC

') a0COJIFOTHBIX, OTHOCHTENIBHBIX M CPEIHUX BEIMYHH

B 3aBucuMOCTH OT TOT0, KaK MpeacTaBICHbI MOKa3aTeIM BpEMEHHU BO Bpe-
MEHHOM PsIIly, Pa3InyaroT PSIbL:

a) MOMCHTHBIC 1 HHTEPBAJIbHBIC

0) TUCKpETHBIC U UHTEPBATbHBIC

B) CTallMOHAPHBIE Y HECTAIIHOHAPHBIE

) a0COJFOTHBIX, OTHOCHTEJIBHBIX U CPEIHHUX BEINYNH

[TepromuyeckuMu KOMITOHEHTAMH BPEMEHHOTO PsiJia SIBJISFOTCS:
a) TPeH, HUKINYEeCKUe KoneOaHus, ypOBHU psla

0) ce30HHBIE KOoseOaHus, TPEH L

B) LIMKJIMYECKUE U CE30HHBIE KOJIeOaHus

I') YpPOBHU BPEMEHHOTO psijia

Ha ocHoBe ananu3za nHpopMaluu ¢ mpuMeHEHHEM MaTeMaTHie-
CKOTO arnmapara, Iu(GppoBOro CTATUCTHYECKOTO U SKOHOMETpHIEC-
CKOTO MHCTPYMEHTAPHS BBISABIISIOT BHYTPEHHIOIO 3aKOHOMEPHOCTh
BPEMEHHOT'O PsiJia Ha JUTUTCIIEHOM OTPe3Ke BPEMEHH, KOTOPYIO Xa-
paKTepusyer:

a) Ce30HHasi KOMITOHEHTA

0) ciyJaifHast KOMIIOHEHTa

B) IIMKJIMYECKas KOMITOHCHTA

T) TPeH]I

BpemeHHo# psill, ypOBHU KOTOPOTO XapakTepU3YIOT J00bIdy HeTH 1O pe-
THOHY B TOHHAX 32 KaXXJIbli roJ, SBJISAETCA

HHTCPBAJIbHBIM

[Tepuoaudeckue KoJieOaHMsI, BOSHUKAIOIINE B TCUCHUE I'0J1a ITOJT BIIH-
SHHUCM HpHpOI[HO-KJIHMaTHqCCKHX NN COLIUAJIBHBIX HpI/I‘II/IH, Ha3bI-
BaroOTCs KOJICOaHUAMU.

CC30HHBIMU

10

BpeMGHHOﬁ pAA, MOKA3aTClin KOTOPOI0 XapaKTCPU3YIOT YUCIICHHOCTh pa-
OOTHUKOB MIPEAIIPUATHA Ha IIEPBOC YHUCIIO KAXKAOTO MECAIa roaa ABJIACTCA

MOMCHTHBIM

11

Ha ocHoBe aHanmM3a BPEMEHHOTO psijia MOCTPOCHA aBTOKOPPEIALMOHHASL
byHKUMS:

CC30HHBIC




nar 1 2 3 3 5 6 |7 8 9 10
w03 PHOHEHT
AETOROPPETAMAL | 003 | 08 |-0,03 | 097 | 005 |-027|-005| 096 | 0.1 |-035
OEPBOTO
nopaAnKa
MosxHo CA€JIaTh BBIBO/, YTO OTOT BpeMeHHOﬁ pAa COACPIKUT
KoJIe0aHmsl.
12 | I'papuyeckoe nzo0pa>keHue 3TON TPEHIOBOM MOAEIH, HCIIOIB3YEMO
JUISL IPOTHO3UPOBAHUS:
500
4 y=1 ot - 72 16t + 335 F5y
400 /
=0 .
F ) A
- /,t [TapaGoina
200
150 T — T T — T — T T — — T
3583388388 :55¢8¢8¢8¢
- - - - - = = = - & &8 8 &8 &8 8
roap:
13 | IIporHo3 cpokom 110 1 Mecsia Ha3bIBAETCS MIPOTHO-
OTepaTUBHBIM
30M
14 | IIpoBepka UCTUHHOCTH, aJIEKBAaTHOCTH MOJIEJIN, UCTIOIb3YEMOM ISt BepuEKATES
IPOTHO3UPOBAHUS, 3TO ... MOJIENIU P

IIpumepsbl NpaKkTHYECKHX 32124

Ne i/

CuryanuoHHbIE 321241

Kurou x 3aganuro /
ITAJOHHBII OTBET

Komnerennusi — OIIK-3 Cnioco0eH 0CO3HAHHO MPUMEHSATH MEeTOAbl MATEMaTH4YeCKOM H IeCKPHII-
THBHOM CTATHCTHKH /ISl AaHAJIN32 KOJMYECTBEHHBIX TaHHBIX, B TOM YHcJIe ¢ IPUMeHeHUeM He-
00X0IMMOIi BEIYMCIUTEIbHONH TEXHUKH U CTAHAAPTHBIX KOMIIBIOTEPHBIX MPOrPaMM, CoAepPkKa-
TeJIbHO HHTEPNPEeTHPOBATH MOJy4YeHHbIE Pe3yJIbTaThl, TOTOBUTH CTATHCTHYECKHE MATEPHAJIbI
AJIs1 IOKJIA0B, MY0JTUKANMA M IPYTUX AHAJUTHYECKUX MATEPHAJIOB

1

Koadduuuent perpeccun B ypaBHeHMH ¥ =9,2+15-X, XapakTe-
pPHU3YIONIEM CBsI3b MEXIYy OOBEMOM pEaM30BaHHOW TPOIYKIIHA
(MiH. py0.) U MPUOBUIBIO NPEANPHUATUNH aBTOMOOMIIBHON MPOMBIILI-
JIEHHOCTH 3a ToJ] (MJTH. py0.) O3HAYaeT, 4TO NMPH YBETUICHUH 00bEMa
peaar30BaHHON MPOIYKIMK HAa 1 MiH. py0. mpuObUIL YBEIUYHBa-
eTCs Ha MJTH.pYO.

1,5

ITpu aHanM3€ KONMUYECTBEHHBIX JAHHBIX B PE3YJIbTATE CIIIAXKUBAHU
BpEMEHHOTO0 psifa 6, 2, 7, 5, 12, 15 npocToil TpexypOBHEBOU CKOJIb-
3siei cpesiHel BTopoe CriakeHHOe 3HaueHue paBHo ... (10 0,1):

4,7

[Tpu aHanm3e KOMMYECTBEHHBIX JAHHBIX B PE3YNIbTATE CIIIAXKUBAHU
BpeMeHHoro psiaa 6, 7, 12, 15, 10, 12, 20, 18, 24 npocToii naTuypoB-
HEBOM CKOJIB3AILIEN CPETHEH MEPBOE CTIIAKEHHOE 3HAUEHUE PABHO ...
(1o 1enoro):

10

Bri6opounsiii koaddunuent koppensiuuu I =0,8. [Ipu untepmnpera-
[[UU TIOJTYYCHHBIX PE3YIbTATOB U MOJATOTOBKE aHAIUTUYECKUX MaTe-
pPHAJIOB ClIeIaliTe BHIBOJ: KaKOW MPOIEHT AUCTICPCHH PE3YIIbTaTHB-
HOTO TPU3HAKa OOBICHIECTCS BIUSHUEM OOBACHSIOMUX (PaKTOPOB?
OTBert 3amucarp 1EeJIbIM YHCIOM

64




5 [Tycth Yt — BpeMeHHOM psiJl ¢ KBapTaJIbHBIMU HAOTIOICHUSIMH, St —
aJINTUBHAs CE30HHAs! KOMITOHEHTa. OLIEHKU CE30HHOW KOMIIOHEHTBI
JUIsL TIEPBOTO, BTOPOTO M YETBEPTOrO0 KBAPTAJIOB COOTBETCTBEHHO -6
paBHbl S1=5, S2=-1, S4=2. Ouienka ce30HHOU KOMIIOHEHTHI JIJIsl TPe-
THEro KBapTaja paBHa ...

6 Tpeunosas monens umeer Bua Y, =1000—-3*t. nuna psiga paBaa

30. Mcnonb3yst MeTO/Ibl MaTeMaTH4YE€CKOW CTATUCTUKU JUIS aHAJIN3a 907
KOJIMYECTBEHHBIX JaHHBIX, ClIeJalTe MPOrHO3 Ha CIEAYIOUIUM Iie-
puoa. OH paBeH ...

7 TpennoBas monens umeer Bua Y, =100+ 3*t -2 *t? . Psan npe-

craBisieT ganubie ¢ 2019 no 2024 rox BxiarounTenbHO. [IporHos na 23
2025 roxg cocraBur ...

Komnerenuus — I[IK-2 CnnocoGeH NpoBOAMTHL aHATU3 HH(POPMALUM ¢ IPUMeHEeHHEeM MaTeMaTu-
4ecKOro anmnapara, iugpoBoro CTaTHCTHYECKOr0 ¥ IKOHOMETPUYECKOT0 HHCTPYMEHTapHs U
CneuUuATU3MPOBAHHOIO IPOrPAMMHOI0 o0ecnevyeHus /sl pelieHus: NpodeccuoOHAIBLHBIX 32/1a4;
pa3padaThIBaTh NPOTHO3bI U CLIEHAPHHU PA3BUTHSA 001IeCTBEHHBIX SIBJIEHHUI U COLHAIBLHO-IKO-
HOMHYECKHX MPOLecCOB

1 ITo BpemenHnomy psiny ¢ 2013 mo 2022 rr. nocTpoeHa JIMHEWHas Mo-
nenb tperma Y, =500+ 2*t, Ha ocHOBe KOTOPOIi emaeTcst MpoOrHoO3 524

Ha 2023 roa. IIporHo3Hoe 3Ha4YE€HUE COCTABUT:

2 ITo BpemenHnomy psiny ¢ 2018 mo 2022 rr. nocTpoeHa JIMHEWHas MO-
nenb tperma Y, =200—-20*t, Ha ocHOBe KOTOpPOIt Memaercs mpo- 80

rHo3 Ha 2023 roj. [IporHo3Hoe 3HaueHue COCTABUT:

3 [To Bpemennomy psiay ¢ 2015 mo 2023 rr. mocTpoeHa JIUHEWHAs MO-
nens Tpenaa Y, =400+15*t, na ocHOBe KOTOPOIt nmemaercst mpo- 550

rHo3 Ha 2024 rox. IIporHo3HOe 3HaYEHUE COCTABUT:

4 Asroperpeccuonnas mozens umeer Bun Y, =1000—-3*Y, , . Ipen-

MOCITIEAHUI YPOBEHb BpPEMEHHOTO0 psijia paBeH 252, a mocieIHui ypo- 250
BeHb 250. [IporHo3 Ha caeayomuii Mepruo1 COCTABUT:

S Asroperpeccuonnas mojens umeer Bua Y, =1000-3*Y, ,. IIpen-

MOCJIETHUM YPOBEHb BPEMEHHOTO Psijia paBeH 252, a MOCIeIHUMN ypo- 244
BeHb 250. Jlnuna psaga pasHa 30. IIporHos Ha ciaenyromumii nepuo
COCTaBHT:

6 AproperpeccuonHass mozxenb umeer Bung Y, =200+0,9*Y,

(n=20). [Mocnenuuit ypoBeHs BpemeHHoro psjaa pasen 1100. Ipo- 1190
THO3 Ha CJENYIOIIUNA EPHOJ] COCTABUT:

7 ITo BpeMeHHOMY psity ¢ (heBpasis IO HIOJIb TOCTPOEHA JINHEHHAS MO-
nens Tperga Y, =150—-6*t, Ha ocHOBe KOTOpOI JEmaeTcs MPOrHO3 108

Ha aBryct. [IporHo3Hoe 3HaUeHHE COCTABHT:

6.5. OeHOYHbIE MATEPHAJBI A1 MPOMEKYTOYHOI aTTecTallnU

®oHJ BONIPOCOB /IS IPOBECHHS IPOMEKYTOYHOI0 KOHTPOJIsI B (hopme 3aueTa

Ne | Bonpoc OTaNIOHHBIN OTBET
/11




Komnerennus — OIIK-3 Cnioco0eH 0CO3HAHHO MPUMEHATH METOAbI MATEMATHYECKOM U IeCKPHUII-
TUBHOW CTATHCTHKM JIJIsl AHAJIN32 KOJIMYEeCTBEHHBIX JAaHHbIX, B TOM 4YHCJIe ¢ IPUMEHEeHHeM He-
00X0AMMOIl BHIYMCIUTEIbHON TEXHUKHU U CTAHAAPTHBIX KOMIbIOTEPHBIX MPOTrPaMM, COAepkKa-
TeJIbHO UHTEPNPETHPOBATH MOJyYeHHbIE Pe3y/bTaThl, TOTOBUTHh CTATHCTHYECKHE MAaTEePUAJIbI
AJIS1 IOKJIA0B, NYOJTUKANNA M JPYTHX AHAJIMTHYECKUX MATEpPHAJIOB

1

BpemenHnoii psan —
MOHSITHE U TpeOo-
BaHUs

BpemeHHoOM psif — 3TO MOCIEA0BAaTENBHOCTD YIIOPSIOYEHHBIX BO Bpe-
MEHH YHCJIOBBIX [10KA3aTeNIEH, XapaKTepU3YIOIINX YPOBEHb PA3BUTHS
u3y4yaemoro siBieHus. OH BKIIKOYAEeT J1Ba 0053aTENbHBIX 3JIEMEHTA: BpeMs
Y KOHKPETHOE 3HA4YCHHE NIOKA3aTeNsi — YPOBEHb Psla.

Hexortopsie TpeboBaHUs K BpeMEeHHBIM psiiaM: COmoCTaBUMOCTb yPOB-
Hel (1711 HECOMOCTABUMBIX BEJIMYMH IIPOBOJUTH UCCIIEI0OBAaHUE AUHA-
MHKH HerpaBoMepHo); JliniHa psiga (HEKOTOpbIe METOIbI aHATU3a U TIPO-
THO3UPOBAHMS NIPEIbABIIAIOT )KECTKHUE TPEOOBaHMSA K JUIMHE Psijia, 10-
ATOMY MHOT'/Ia BMECTO I'OJJOBBIX JAHHBIX JKEJIATEIbHO OpaTh MOKBAPTAIIb-
HbIC WM ToMecsiuHble); [lonHoTa nHbOpManuy (BpeMEHHBIC PSIIbl HE
JIOJIKHBI UMETH MPOITYIIEHHBIX 3HAYE€HUH, KOTOPbIE MOTYT OOBSICHATHCS
KaK HeJI0CTaTKOM IIpH cOope nH(pOopMalMH, TaK U IPOU30LIE MU U3-
MCHEHHSIMU B CUCTEME OTYETHOCTH)

Buabl BpeMeHHBIX
pAIIOB

. [To ¢hopme npencraBieHus: ypoBHeH. Psiapl aOCOMIOTHBIX MOKa3a-
TeJEeH, OTHOCUTEINIBHBIX NIOKA3aTeNIeH, CPEJHUX BEIMYHH.

. Ilo xapaktepy BpeMEHHOT0 nnapameTpa. MOMEHTHBIE U HHTEP-
BaJIbHbIE BPEMEHHBIE PsAJibl. B MOMEHTHBIX psfax ypOBHM XapaKTepu-
3YIOT 3HA4ECHMS II0KA3aTelIs 110 COCTOSHUIO Ha ONPECIIEHHBIE MOMEHTBI
BPEMEHM, B HHTEPBAJIbHBIX — 3a ONPEACIEHHBIE IEPUOABI BPEMEHH.

. B 3aBrcHMOCTH OT HAJIMYUS OCHOBHOM TE€HJICHLIUU BbIJE-

JSIIOT CTAMOHAPHBIE PSibl, B KOTOPHIX CpPEHEE 3HAUYECHNE U JUCTIEPCHS
IIOCTOSIHHBI, U HECTALMOHAPHbIE, COEPKAIINE OCHOBHYIO TEHICHIUIO
pa3BUTHSL.

3agaun aHaamuza
BPEMEHHBIX PSIOB

. ITIporno3upoBanne. Ha 0oCHOBE TaHHBIX OAHOTO BPEMEHHOTO Psijia
MOYKHO IpeZIcKa3bIBaTh ero Oyayiee noseneHue. Hampumep, mporaosu-
pOBaHME MPOJAXK, U3BMEHEHUS 1IEH, CIIpoca Ha YCIYTH, YPOBHS TemIiepa-
TypBl. 3al0JIHEHNE MTPOITYCKOB. BpeMeHHBIE psabl 4acTo coAepxkKatT Ipo-
IyCKH B JIaHHBIX (Harmpumep, u3-3a c6os n3mepeHuil). Baxxnoii 3anaveit
ABJIIETCS KOPPEKTHOE BOCCTAHOBIIEHUE OTCYTCTBYIOIINX 3HAYCHUN Ha
OCHOBE JOCTYIHbIX JaHHbIX. OOHapyXeHHe U3MEHEHUN. AHaINU3 Bpe-
MEHHBIX PsJI0B MIO3BOJISET BBIABIATH MOMEHTHI PE3KUX U3MEHEHUN B I1O-
BEJICHUHM METPUKHU. ITO MOJIE3HO JJIsi AMATHOCTUKH MTPOOJIEM WU OTCIIe-
JKUBaHU N3MeHeHul B cucreMe. CermeHTanus BpemeHHoro psaa. Cer-
MEHTAIMs — 3TO 3a/1a4ya pa3/IeJIeHusl BPEMEHHOTO psiia Ha OTJEJbHbIE
(parMeHThl, KOTOPbIE XapaKTepU3YIOTCs Pa3IMYHbIMU ATTEPHAMU TTOBE-
JICHUSI

KommoueHTsl
YPOBHEM
BPEMEHHOT0 psifa

KoMmoHeHTHI ypoBHEH BPEMEHHOTO Psijia BKIIIOYAIOT:

1. Tpenna. U3menenue, onpenenstomiee oOIee HapaBiIeHUE pa3BU-
THsI, OCHOBHYIO TEHJICHIIIO BPEMEHHOTO psijia. ITO CUCTEMAaTHUYecKas Co-
CTABJISFOIIIAST TOJTOBPEMEHHOTO JICHCTBUS.

2. CesoHnHas cocrapisitomniasi. [loBropsironmecs U3MEHEHUs, CBI3aH-
HbI€, KaK MPaBUJIO, C KAJIEHJAPHBIMU U3MEHEHHUSIMHU: CMEHON BpeMEH
roJla WA HACTYTUICHHEM MPa3JHUYHBIX JHEH.

3. [uxnraeckas cocrapistomnias. Konebanus, 00ycIoBICHHBIE KO-
HOMHYECKUMH [TUKIIAMU WU [IUKIaMH JIEI0BOM akTuBHOCTHU. [lepron Ta-
KOro KosieOaHUs B CPEHEM COCTABIIAET OT ABYX JO MSATH JIET.

4. Cnyyaiinblie kosnebanus. CUTyaTUBHbIE H3MEHEHHsI, KOTOPbIE
HeJNb3s IPeCKa3aTh, HAIPUMEp, HEOXKHUIaHHBIE COOBITHS MU TEXHUYE-
cKHe coou.

Moenu BpeMEeHHBIX
pAanoB

Moneny BpeMeHHBIX pAI0OB — MATEMaTUYECKUE MOJEIIN IPOrHO3UPOBa-
HUSI, KOTOPBIE CTPEMSATCS] HAWTH 3aBUCUMOCTb OYAYIIEro 3Ha4eHHUs OT




MIPOILJIOTO BHYTPU CaMOT0 MpoLiecca U Ha 3TOM 3aBUCUMOCTH BBIYUCIIUTh
IIPOTHO3.

Mopenu BpeMEHHBIX PsAI0B MOKHO Pa3JIe€IUTh Ha IBE TPYIIIIbI:

1. Craructudeckue Mo, B HIX 3aBHCUMOCTH OyayIiero 3Haue-
HUA OT IPOLUIOTO 331a€TCs B BUAE HEKOTOPOTO ypaBHeHUs. K HUM OTHO-
CATCS: PErPECCUOHHBIE MOJENN (JIMHEWHAs perpeccus, HeJIMHEHHas pe-
rpeccust), aBroperpeccuonnbie mojenu (ARIMAX, GARCH, ARDLM),
MO/1€JIb 3KCIIOHEHIIMAIBHOTO CTJIaKUBAHUS, MOJIENb 110 BEIOOPKE MaKCH-
MaJIbHOTO M0JI00US U APYyTHE.

2. CrpykTypHble MOaenH. B HUX 3aBUCHMOCTB OyTyIIEro 3HAUYCHHS
OT MPONLIOTO 3a1a€TCs B BUAE HEKOTOPOI CTPYKTYpPBI U IIPaBUII Mepe-
xoJ1a 1o Heil. K HuM oTHOcATCA: HelpoceTeBbIe MOIENU, MOJIENU Ha Oa3e
ueneii MapkoBa, Mmozienu Ha 0a3e Ki1acCu(pUKaMOHHO-PErPECCUOHHBIX
JIEPEBBEB U JIPYTHUE.

6 [Tpocreitmne HexoTopsle npocTeiiine Moieny TpeHaa:
MOJEJIA TPEHA . Mojenb nuHENRHOro TpeHia. ITo MpocTeiIIas MOAENb, KOTopast
npUMeHsieTcs AJ1s TporHo3upoBanus. [logxoaut s oroOpakeHust TeH-
JICHLIUY [TIPUMEPHO PABHOMEPHBIX U3MEHEHUI YPOBHEMU: PaBHBIX B Cpell-
HEM a0COJIIOTHBIX MPUPOCTOB MIIM COKPALIEHUH YpOBHEH 3a paBHbIE MIPO-
MEXYTKH BPEMEHU.
. Mozens KBapaTHUHOTO TpeHAa (MOJIMHOMUAIbHAS MOJIEIb BTO-
poii ctenieHu). ITo npocTeiiias HeIMHEHHAst MOJIEIb, KOTOpasi IPUMEHS-
€Tcsl JUIsl IPOTHO3UPOBaHUA. B ypaBHEHUN KBaIpaTHUHOIO TPEHAA
b0 — omnenka caura otkiuka Y, bl — orneHka JMHEHHOTO P deKTa,
b2 — ouenka kBaapaTHuHOro 3 dexra
. Takxe UCTIONb3YIOTCS B 9KOHOMHKE: DKCIIOHEHIIMAIbHBIN TPEeH I,
CrenenHoil Tpenp, ['unepOoanueckuil TpeH
7 Monenn ABTtoperpeccuonHast Mmoneib (AR-Mofens) — 3T0 MaTeMaTHIeCKUil METO]T TIPO-
ABTOPETPECCHH. THO3MPOBAHUS, IIPU KOTOPOM OyIyIlKe 3HAYSHUsT BPEMEHHOTO psija (Hanmpumep,
HpOFHO3HpOBaHI/I€ npoaaKu, IC€HbI UK TEMIIEpATypa BOSI[YXS.) PACCUUTBHIBAOTCS Ha OCHOBC
0 MOJENH NpeAbIAYIINX Ha6J'IIO,Z[CHHﬁ 9TOT'O XK€ psaa. HpOFHO3I/Ip0BaHI/Ie 110 MOJ€CJIN aB-
aBTOPETPECCUH TOPErpeCCUM 3aKII04acTCd B TOM, YTO, 3Had NapaMETpPbl MOACIIU U COOTBETCTBY-
IOMKUEC PpETPOCICKTUBHBIC 3HAYCHUA BPEMCHHOI'O ps/ia, MOXKHO ITPEACKA3aTh €ro
Oynymrue 3HaueHus. [Ipumep rcmonbp30BaHus: aHaIN3 (PUHAHCOBBIX PHIHKOB,
KOT'JIa C MOMOIIbi0 AR-MOIe/IM MOYKHO ITPOrHO3UPOBAThH OYAYIIHE IICHBI aKITUI
Ha OCHOBE MX MPOIUIbIX 3HaYeHUH. [lopsiiok aBTOperpeccuoHHOlN Moesu (000-
3HavaeTcst Kak AR(p)) mokasbiBaeT, CKOJNBKO MPeabIYIINX 3HaYCHUH psijia uc-
IMOJIB3YCTCA JId MPOTrHO3a TCKYHICT'O 3HAUYCHUS.
8 Mopnens Mopenbro CKONB3AIIEro CPEAHETO NMOPsIKAa HA3bIBAETCA MOJENb CTAI[UO-
CKOJIB3SILIETO HapHOIO IpOoILEeCcCca, BbIpaXarolas 3HAa4€HUE YPOBHs BPEMEHHOIO psifa B
CpeaHero. BU/JIE JIMHEHHOW KOMOMHALIMKA KOHEYHOT'O YHcia MPEeAbIAYIINX 3HaYeHHH
[Tporno3upoBanue | omMOOK MOAETH U AAJUTUBHOM ciydaifHOH cocTasistomieid. CormacHo
10 MOJIETN MOJIEIY, OLIEHKA POTHO3UPYEMBIX YJIEHOB pPsJa JUHEMHO 3aBUCHT OT
CKOJIB3SILIETO TEKYIIETro ¥ MPOLUIbIX 3HAYEHUH, a TAKIKE HEKOTOPOI'0 CTOXaCTUYECKOIO
CPEIIHETO 4JI€HA, KOTOPBIM OTPa)KaeT BEPOSITHOCTHBIN XapaKTep MOJIEIIH.

Komnerennus — IIK-2 Cnoco6en npoBoauTh aHaIU3 HH(POPMALUK ¢ IPUMEHEHHEM MaTeMaTH-
YyecKoro anmapara, HugpoBoro cTaTUCTHYeCKOr0 U IKOHOMETPUYECKOr0 MHCTPYMEHTApUsl U
CHEeNMATN3HPOBAHHOIO POIPAMMHOI0 o0ecneyeHHs I pelieHus NPo(jecCHOHAIBHBIX 32/1a4;
pa3paldaTbIBaTh NPOTHO3bl M CLHEHAPUM PA3BUTHSA 00IIECTBEHHBIX SIBJEHHH U COLHMAJIbHO-IKO-
HOMMYECKHX NPOLECCOB

9

CranuoHapHOCTh
BPEMEHHOT0 psifia

CrarnoHapHOCTh BPEMEHHOTO Psijia — 3TO CBOMCTBO, TIPHU KOTOPOM €T0 Cpeji-
HUE U CTaH/IapTHBIC OTKIOHEHUS He MEHSIOTCS O BpeMeHeM. J[pyrumu cio-
BaMH, TaKHe KOMIIOHEHTHI KaK TPEH]] U CE30HHOCTh OTCYTCTBYIOT. Eciin Bpe-
MEHHOM PsII SIBJISIETCS CTAIMOHAPHBIM, TO €0 MOXKHO JIETKO aHATU3UPOBATH U
MPOTHO3UPOBATh.

[Tpumep cTamoHapHBIX BPEMEHHBIX PAIOB — poxaaemMocTb B Poccun. Ko-
HEYHO, OHA 3aBUCUT OT MHOKECTBa (pakTOpOB, HO €€ Craj] UM POCT BO3MOKHO
NpEeJIcKa3aTh: Y POKIAEMOCTH HET SIPKO BBIPAKECHHOM CE30HHOCTH



https://wiki.loginom.ru/articles/forecasting.html

10

Tect Jluku-
Dyinepa

Tect Jukun — @yiiepa — 3TO METOAMKA, KOTOPas UCIIOIL3YETCs B IPUKJIIAI-
HOW CTAaTHCTHKE U SKOHOMETPHKE JIJISl aHaJIN3a BPEMEHHBIX PAIOB U MPOBEPKH
Ha CTAllMOHAPHOCTh. TaKKe TEeCT SABJISICTCS OJTHUM M3 HHCTPYMEHTOB IIPOBEPKHU
HAJIMYUS €IMHUYHOTO KOPHS BO BPEMEHHBIX psijiaX. bl mpeioxkeH B

1979 rony daeumom Juku u ¥Yaitnom @ymaepom. I[Iporecc nocrtpoeHus te-
CTa HAYMHAETCS C pACCMOTPEHUS MPOCTENIIETO MpoLiecca aBTOPETPECCUU TIep-
BOT'O MOPsIIKa. 3aTEM U3 JICBOU U MPaBOM YaCTH YPAaBHEHUS BHIYUTACTCS 3HAUE-
HUE BPEMEHHOTO Psi/ia B IPOILIBI MOMEHT BpEMEHH M ITPOBOIUTCS TIepeo0o-
3HaUEHHUE CIaraeMbIX

11

Orenka
aJIeKBaTHOCTH U
TOYHOCTH MOJEIICH
BPEMEHHBIX PSJIOB

OlieHKa a/IeKBaTHOCTH MOJIeNIeld BPEMEHHBIX PSIJIOB BKIIOYAET MPOBEPKY
COOTBETCTBUS MOJIEJIH UCCIIElyeMOMY Mpolieccy Win o0beKkTy. s 3Toro
HCCIIEYIOT PAJl OCTATKOB, TO €CTh OTKJIOHEHUS! PACUETHBIX 3HAYEHUM OT
dakTUyecKuX JaHHBIX. TpeHIoBas MOJENIb KOHKPETHOTO BPEMEHHOTO
psAlla CYATAETCS aJEKBATHOM, €CJIM OCTATOYHAs] KOMIIOHEHTA YJIOBJIETBO-
pSET CIEAYIOUIMM CBOWCTBAM: CIy4ailHOCTh KoyieOaHUil ypoBHEH ocTa-
TOYHOM ITOCJIENOBATEIBHOCTH; COOTBETCTBHE PACIIPEACIICHHUS CIIydaii-
HOM KOMIIOHEHThl HOPMAJIbHOMY 3aKOHY paclpeeleHusl; PaBEeHCTBO Ma-
TEMAaTUYECKOr0 OKUAAHUA CIIy4alHOM KOMIIOHEHTHI HYJIKO; HE3aBHCH-
MOCTb 3HAUYE€HUW YPOBHEU CIy4ailHOW MOCJEI0BATEIbHOCTH, TO €CTh OT-
CYTCTBHE CYIIECTBEHHON aBTOKOPPEJISIIUN
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ABTOKOppEISALUs
OCTaTKOB.
Kpurepuit

JHap6una-YoTcoHa

Kputepuit Jlaporna-Y oTcoHa — CTaTUCTHYECKUI KPUTEPUH, HCITOIB3YEMBIN
JUTSL TECTUPOBAHMS aBTOKOPPEIISIINH ITEPBOTO TOPSAKA SIIEMEHTOB HCCIeyeMOi
nocienoBaTensHOCTH. Hambornee yacto mpuMeHseTCs MIPH aHaJ3€e BPEMEHHBIX
PSIOB U OCTAaTKOB PErPECCUOHHBIX MOJIENEH.

Kpurepwuit paccuutsiBaeTcs 1mo hopmysie, TAe HCHOIb3yeTCs KO3 GUIINCHT aB-
TOKOPpEISINH TIepBOro nopsinka. Ha npakTuke npumenenue kpurepus ap-
OnHa-Y0TCOHA OCHOBAHO Ha CPaBHEHHH TIOYUYEHHOHN BETMYHHBI C TEOPETHYEC-
CKMMU 3HAYCHUSIMU JIUTS 33JaHHOTO YrClia HaOMroAeHNH, YMCIIa HE3aBUCUMBIX
MIEPEMEHHBIX MOJISNTH ¥ YPOBHS 3HAYMMOCTH.
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DKCIIOHEHIINATIBHOE
CTIaKUBaHUE

OKCHOHEHIMAIBHOE CIIaXXUBaHUE — OJIMH U3 HanboJiee pacpoCTpaHEHHBIX
METOJIOB JUIS CTUIaXKHBAHHS BPEMEHHBIX PSIJIOB, a TAKXKe I IPOrHO3UPOBa-
HUs. B oTinume ot MeTosa CKOJIB3SIIEro CPeAHero, Iie MPOLLIble HAOMIOACHUS
MMEIOT OJJMHAKOBBIH BeC, IKCIIOHEHITHAIbHOE CTJIa)KMBAaHNE TIPHUCBANBaET UM
IKCIIOHEHIIMAIILHO yOBIBAIOIIHE BECA, 10 MEPE TOT0 KaK HAaOIIOEHUS CTaHO-
BATCs cTapiue. Jpyrumu cnoBamu, nocnenHue HabIIOAECHUS Aal0T OTHOCH-
TEJIbHO OONBLINIA BEC IPY NPOTHO3UPOBAHKH, YeM CTapble HabmoaeHus. Ha oc-
HOBE IIPOCTOT0 SKCIOHEHIMAIBHOTO CIIIaXXMBaHUA pa3paboTaHbl Oosee CIox-
HBIE MOJEJIH CTIaKUBAHUS BPEMEHHBIX PSIIOB, COACPIKAIINX [IEPUOINUECKHIE
CE30HHBIE KoJie0aHus 1/uaK 001aJaolnX TeHASHIMeH pocTa
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Hcnons3oBanue
(UKTUBHBIX
MIEPEMEHHBIX IS
BBIJICJICHUS
CE30HHOCTH

Hcnonp3oBanne GUKTUBHBIX TEPEMEHHBIX IS BBIACICHHS CE30HHOCTH 3aKJIIO-
YaeTcs B IOCTPOCHUU MOJIENIH PErPECcCru, KOTOpas HapsLy ¢ (pakTopoM Bpe-
MEHH BKJIIOUAET C€30HHBIC (PUKTHUBHBIC IepeMeHHble. Kaxnas ¢pukruBHas nepe-
MEHHasl OTPaXaeT CE30HHYI0 KOMIIOHEHTY BPEMEHHOTO psijia KaKoro-JInbo oa-
Horo nepuozaa. OHa paBHa 1 111 naHHOro nepuona u 0 AJs BceX OCTalbHBIX Iie-
pronoB. YUuciao GUKTHBHBIX IEPEMEHHBIX TOJDKHO OBITH HA €UHUILY MEHbLIE
4HciIa Ce30HOB BHYTpH roja. Hanpumep, npu MoaemupoBaHn TOJOBBIX J1aH-
HBIX MOJIENTb PETPECCHU IIOMUMO (haKTOpa BPEMEHH J0JDKHA COIeP)KaTh OJTNH-
Haaath GUKTUBHBIX KOMIOHEHT (12-1), mpu MOeTMPOBAHNH TOKBAPTATBHBIX
JAHHBIX — TPU (UKTHBHBIC KOMIOHEHTHI (4-1) U T. A.
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ARCH u GARCH
MOEIN

ARCH (aBToperpeccroHHasi yCIOBHAs F€TEPOCKETACTUYHOCTB)

1 GARCH (0000méHHast aBTOperpecCHOHHas YCIIOBHAS TeTEPOCKEIaCTHY-
HOCTB) — MOJIENH, KOTOPBIE UCIOIB3YIOTCS B (PMHAHCOBOM aHAU3e.
ARCH-monens npeamnonaraer, 4To yCJIOBHAS AUCIEPCHS 3aBUCUT TOJIBKO OT
KBaJ[paTOB MPOIUILIX 3HAYCHU BPEMEHHOTO psa. BriepBbie Takue MoJenH
ObLTH TIpenIoKeHbl PobepToM DHriom B 1982 roxy.

GARCH-monenar — 06060menne ARCH, B koTOpoMm mpenosiaraercs, 4To
YCJIOBHAS IUCTIEPCHS 3aBUCUT TaKKe OT MPOIUIBIX 3HAYEHUN caMOi yCIIOBHOM
nuctiepcun. Takyro MoJenb npeioxmt bomrepcnes B 1986 roxy.




6.6. LlIkaabl 1 KPUTEPHUH OLEHUBAHUS N0 (popMaM TeKYLero KOHTPOJISA U POMEeKYTOYHOMH
aTTecTaluu

IIxana ¥ KpUTEPpUH OLCHUBAHUSA

Onenka Kpurepun oueHnBanus 151 MEPONPUSITHI KOHTPOJISI C IPUMeEHe-
HHEM 2-X 0AJJIbHOM CHCTEMbI
«3a4YTEHO» OIIK-3, TTK-2
«HE 32YTEeHO» Pe3ynbratel 00ydeHus He CQOpMHUPOBAHBI HA TOPOTOBOM YPOBHE




