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AKTyanmu3upoBaHHas pefakinus padoueir mporpammbl auciuiuinael b1.0.36 CoBpeMeHHbIE
TEXHOJIOTMM PHIHOYHOM aHAJWUTHUKHU, YTBEPKIACHHON YueHbIM coBeToM YHuBepcutera 30 mas 2024 r.,
npotokon Ne 10, B cocTaBe OCHOBHOHM Mpo(ecCHOHATBFHONW 00pa3oBaTeIbHON MPOTpaMMbl BBICIIETO
oOpa3oBaHusl — TporpamMmbl OakaiaBpuata 1o HampaieHuio moarotoBku 01.03.05 Crarucruka,
oOpa3oBaTenpHas nporpamma «bu3Hec-aHAIUTHKAY.



Conep:xanue (pabouasi nporpamMma)

Mecro aucuuruinasl B cTpykTrype OI1

[Tnanupyemsble pe3yabTaThl 00yUEHHs 110 JTUCIHUIUTMHE, 00€CIICUNBAIOLINE JOCTHKEHHIE
IUTAHUPYEMBIX Pe3yJIbTaTOB 00YUEeHHUS [10 MpOoTrpamMmme

O6weM u Bubl yueOHOH paboThI
ConepikaHue AUCHUIIIHHBI
MarepuanbHO-TeXHUYECKOE H y4eOHO-METOANYecKoe 00ecTieueH e JUCIUIUTHHBI

q)OH[[ OLCHOYHBIX CPCACTB IO AUCHUIIIINHE

Crp.



Ienpto  m3ydeHWs OUCHMIUIMHBI  sABIsieTcd  (OPMUPOBAHME  PE3yJbTATOB  OOYUYCHMS,
o0ecreynBaroIuX JOCTIKEHUE IIJIAHUPYEMBIX PE3yIbTaTOB OCBOESHHUS 00pa30BaTEIbHOM MPOrpaMMBbl.

1. MecTo nucuunuHbl B crpykrype OIT

Juctumuimaa CoBpeMeHHbIE TEXHOJIOTUU PHIHOYHON aHAIUTUKU BXOJIUT B 00s3aTEIBHYIO YacTh
osioka b1./lucuurmmuael (Moysn)

[IpenmecTByroIMe TUCIUILTHHBI IO CBSA3SM KOMIeTeHIUi: @MHaHCOBO-0aHKOBCKAs CTATUCTHKA,
ConuanbHas ctaTucTHKa, MakpOIKOHOMHYECKAsl CTATUCTHKA, MeTOIbl MHOTOMEPHOT'O CTaTUCTHYECKOIO
aHainza, CratucTuka TpyAa, MUKpO’KOHOMHYECKAs CTaTHCTHKA, AHalIW3 BPEMEHHBIX pSJIOB U
IIPOrHo3upoBaHue, [IporpaMMHBIE cpeACcTBa CTaATUCTUYECKOIO aHAJIN3a JaHHBIX, bu3Hec-IIJIaHupoOBaHuE,
WNuBectunmonnslii ananu3, KoHcynbTaloHHBINH MpoekT, [lakeTsl opucHBIX mporpamMM, TeXHOIOTHH
U(PPOBON IKOHOMUKH

[locnenyromue IUCHUIUIMHBI 1O CBSI3IM KoMIeTeHIuN: OCHOBBI AaKTyapHBIX pPAacyeToOB,
Cratuctudeckre MeTObl IPUHATHS YIPABIECHUYECKUX pemeHuil, CTaTuCTUYeCKUEe METOIbl YIIPaBICHUS
KauecTBOM, PernonaibHas 1 MyHUIIMIIAJIbHAS CTATUCTHKA

2. Ilnanupyemblie pe3yabTaThbl 00yUYeHHUs] MO JUCHUILIHHE, 00ecleYnBaOIIUe T0CTUKEHUE
IUIAHUPYEMBbIX Pe3yJIbTATOB 00yUeHHs 10 MporpamMmme

Nzyuenne nucuuruinibl COBpeMEHHbIE TEXHOJIOIUH PHIHOYHOM aHAIWTHKU B 00pa3oBaTeIbHOM
IIporpaMMe HamnpasieHO Ha (POPMUPOBAHUE Yy 00YUAIOIIUXCS CIETYIOINX KOMIIETEHIU!

Oobmenpodeccuonanbubie komnerenunu (OIIK):
OIIK-4 - Cioco6eH moOHUMAaTh MPHUHIUIB PAa0OTHl COBPEMEHHBIX HH()OPMAIIMOHHBIX TEXHOJIOTHHA 1
UCII0JIb30BaTh MX JUIsl pellieHHs 3a1a4 NpoecCHOHATIbHOM eI TeTbHOCTH

[Inanupyemble pe3yiabTaThl
00y4YeHHs 110 TporpamMme

HJIaHI/IpyeMbIe pe3yJbTaThbl Oﬁy‘lel{]/lﬂ o TMCHMIIJIMHE

OIIK-4

OIIK-4.1: 35aTts:

OIIK-4.2: YMmeTn:

OIIK-4.3: Bnanets
(MMETh HaBbIKN):

OCHOBHBIC MCTOBI,

OCYHICCTBJIATD IOUCK,

OCHOBHBIMH MCTOAAaMU,

CrocoObl 1 HaKOIICHUE U crocodamu u
CpeacTBa 00paboTKy CpEICTBaMH IOITY4YECHHUS,
MTOJTyYEHHUH, nH(popManuy, B T.4. C |XpaHEHHUs], IepepadOTKH
XpaHEeHHUS, UCIIOJIb30BaHUEM uHpOpMaINY; HaBBIKAMHU
nepepadoTKH KOMIIBIOTEpA U WCTIOJIb30BaHUS
uHpOpMaINU C r7100aNbHBIX COBPEMEHHBIX
MTOMOTIIBIO WH(POPMAITMOHHBIX TEXHUYECKHUX CPENICTB H
COBPEMEHHBIX ceTeil; MPUMEHSTh Ha  (MH(OPMAITMOHHBIX
WH(GOPMAIIMOHHBIX |MPaKTUKE KIFOUYEBbIE  |TEXHOIOTHHN JIJIs
TEXHOJIOTHii; MeToIbl cOopa u peteHus
MIPUHITUTIBI pabOTHI (00pabOTKH PO eCCHOHATBHBIX
c uadopmarueii B |MHGOpMaLUH U3 3a7a4; TUPPOBBIMU
rI100aTBHBIX pa3IMIHBIX WHCTPYMEHTAMHU
KOMITBIOTEPHBIX HUCTOYHUKOB, B TOM KOMMYHHKAIIUH,
CeTsx grcie ceTr VIHTepHeT; |MHHOBAIIMOHHBIMH

paboTarts ¢ METOAaMU 00pabOTKU

KOMIIBIOTEPOM; OOJIBIIINX JaHHBIX

3¢ PEeKTUBHO

yIIpaBJIATh

uHpopmanuei ¢

MIOMOILBIO

MH(POPMAIIMOHHBIX U
CKBO3HBIX TEXHOJIOTUH




3. O0beM U BUABI YUeOHOI padoThl

VY4eOHBIM MJIaHOM MPETyCMaTPUBAIOTCS CIEAYIOIINE BUABI YUeOHO!H paboThI MO AUCIUTIINHE:

Ounas popma o0yueHust

Buabi yueoHoii padoThI Beero uac/3.¢.
Cem 7
KoHTtakTHas paboTa, B TOM 4HuCIIE: 54.15/1.5
3aHATHSA JIEKIIUOHHOI'O TUIIA 18/0.5
3aHsATHsI CEMUHAPCKOT'O TUIIA 36/1
NunuBunyanpHas konTaktHas padora (MKP) 0.15/0
CamocrosTenbHas pabora: 35.85/1
ITpomexxyTouHas aTTecTanus 18/0.5
Bua npoMexxyTouHOM aTTecTaluu:
3auer 3ay
O61mmas TpyaoeMKocTh (00beM yacTu 00pa3zoBaTebHON
nporpammsl): Yacsl 108
3aueTHbIC €AMHULIBI 3
4. Conep:xkanue IUCHUNTIHHBI
4.1. Pazoenvt, memuvl OUCUUNTUHDL U 6UObL 3AHAMUIL:
Temarnueckuit mnnaH AucUUITAHBL COBPEMEHHBIE TEXHOJOTHU DPBIHOYHON aHAIWTUKU
IpEJICTaBJIEH B TabIULE.
Pa3nesibl, TeMbI AUCHUILIMHBI U BHbI 3aHATHH
Ounas ¢popma 00y4eHuUs1
KonraktHasi pa6ora = Ilnanupyembie
3ansgarus ‘; pe3yJabTaThbl
CeMHHApPCKOT = «| OOyuenus B
Ne 1/ HanmeHoBaHue TeMbI (pa3jea) E 0 T‘""a & | o E é COOTHOIIIEHUH C
AUCHUTLITHHBI 2 ol E E E S| pesyabTaTamMu
= g5 ) o0yuyenus no
é. 5 5 00pa3zoBaTeJabH
0ii mporpamme
[TakeTsl NPUKIIAJHBIX IPOTPaMM B OIIK-4.1, OIIK-
1. CTAaTUCTUYECKUX UCCIEIOBAHUIX 8 16 17 |4.2, OIIK-4.3
PBIHOYHON YKOHOMUKH
KomnbroTepHbie TEXHOIOTUH OIIK-4.1, OIIK-
2 MHOTOMEPHOTO CTaTUCTUYECKOTIO 10 20 18.8 |4.2, OIIK-4.3
aHaJlM3a U MPOrHO3UPOBAHUS B 5)
PBIHOYHOM YKOHOMUKE
KoHTpoms 18
Hroro 18 36 0.15 355'8

4.2 Cooepicanue pazoenoe u mem

4.2.1 KontakTHas padora

TemaTHnka 3aHATHI JJEeKIITHOHHOT0 THIIA

HaumenoBanue| Bua3anarus
TeMaTHnka 3aHATHA
Nen/m TeMbl (pa3gesia)| JIEeKIIHOHHOTIO
% JEKIIMOHHOT0 THIIA
JUCIHIIINHBI THIIA
1.
HaKETZI JeKIHs Opranuzanus coopa, 00padboTKH,
HpH JTa/IHBIX XpaHeHI/IH 58 nepez[aqn JAHHBIX
[porpamMm B JIEKIHN PBIHOYHON YKOHOMHMKH.




CTaTUCTUYECKUX [TakeTpl pUKIIaTHBIX
HCCIEA0BaHUAX JICKHHA CTaTUCTUYECKUX IPOrPAMM B
PBIHOYHOMN aHau3€e COLUaIbHO-
SKOHOMUKH JEKIUS SKOHOMUYECKUX ITPOLIECCOB
PBIHOYHON Y3KOHOMMKHU.

2. Komnsrorephsie JCKITHST KomnbrorepHbie TEXHOIOTUU
TE€XHOJIOTUH MIpEABAPUTEIILHOIO aHAIIN3a
MHOT'OMEPHOT'O JICKIIHS JTAHHBIX PHIHOYHON YKOHOMHKH
CTaTUCTUICCKOT JEKIHUS KommnbroTepHble TEXHOIOTUU
O aHaJIA3a 1 MHOT'OMEPHOI'0 CTaTUCTUYECKOTO
IIPOTHO3HPOBAHU JICKIIHS aHaJIM3a B PpIHOYHOM YKOHOMHUKE
51 B PIHOYHOM AnanTUBHEIE MOJIEIN
IKOHOMHKC [— IIPOrHO3UPOBAHUS YPOBHEN PsI/I0B

JUHAMUKHU U UX peanun3anus B
IIAKEeTaX MPUKJIATHBIX IPOIPAMM.

*JIeKUMHU ¥ UHBIC Y4eOHbIC 3aHATHA, IPEAyCMaTPUBAIOIINE IPEUMYILECTBEHHYIO TIepeady yaeOHoi nHbopMauu
NeIarornieckuMi pabOTHUKAMH OpraHM3allui U (WIIK) JTUIAMH, TPUBIECKAEMBIMH OpTaHU3allell K peanu3anun
00pa3oBaTeIbHBIX MPOTrPaMM Ha WHBIX YCIOBHUSX, 00yUYaroIuMcs

TemaTHKa 3aHATHIi CEMUHAPCKOTO THIA

HaumenoBanue Bupa 3ansaTust
TemaTuka 3aHATHS
Neni/m TeMblI (pa3aesia) CEMUHAPCKOIro
S ——— Tt CeMHHAPCKOro THIA
1. [Taketsl
TPHKTAHBIX npakTuyeckoe 3anstue |Opranusanus coopa,
IIPOrPaMM B 00paboTKH, XpaHECHHUS U }
CTATHCTHUECKHX | MpaKTHUecKoe 3amsTue |TEPCAAUN JTAHHBIX PRIHOYHOM
UCCIICMOBAHMAX | ppakTiyeckoe 3aHATHE DROHOMIIEH
PBIHOYHOH paKkTH4ecKoe 3aHATHe |[TaKeThl MPUKIAIHBIX
SKOHOMHKH NPAKTHYECKOE 3aHATHE |CTATHMCTHYECKUX TIPOIPAMM B
MPAKTHYECKOE 3aHATHE [aHATN3e COMMATLHO-
IpaKTHYecKoe 3aHATHe |IKOHOMHUUYECKHX IPOLIECCOB.
MPAKTHYECKOE 3aHSITHE
2. KommbrotepHsie | npaktuieckoe 3anstue | KoMmnproTepHble TEXHOIOTUN
TEXHOJIOTHH NPAaKTHYECKOE 3aHATHE [TTPEIBAPUTEIILHOTO aHATN3a
MHOTOMEPHOTO | IPaKTHYECKOE 3aHSTHE | TAHHBIX PHIHOYHOW DKOHOMHKH
CTaTUCTHYECKOT | mpakTuyeckoe 3ausaThe | KoMIbioTepHbIe TEXHOIOTHH
0 aHanM3a u IPAKTHYECKOE 3aHSTHE |MHOTOMEPHOTO
IIPOTHO3UPOBAHHM | PaKTHYECKOE 3aHSTHE |CTATUCTHYCCKOTO aHAJTH3a.
s B pBIHOYHOH NPaKTHIECKOE 3aHATHE
9KOHOMHKE AnanTUBHBIE MOJIENU

MPAKTHYCCKOC 3aHATHUC

MPAKTHYCCKOC 3aHATHUC

MPAKTHUYCCKOC 3aHATHUC

IIPOTHO3UPOBAHUS YPOBHEN
PANOB IMHAMUKH U UX
peanu3anys B makeTax
IIPUKJIAJHBIX IPOrPaMM.

** ceMHHapBI, TPAKTHYECKUE 3aHATHA, TPAKTUKYMBI, TAOOPATOPHBIE Pa0OThI, KOJTIOKBIYMBI M HHbIE aHAJIOTUYHBIE

3aHATUA

Nuas koHTaKkTHas padora

[Tpu npoBenenun yuebHbIx 3anaTuit CI'DY obecnieunBaeT pa3BuTHe y 00ydYaIOIIMXCSl HABBIKOB
KOMaH/JHOW pabOThI, MEXJINYHOCTHONH KOMMYHMKAILIUM, NPUHATHS PELICHUH, JUAEPCKUX KadecTB
(BKJIIOYAst IPU HEOOXOAMMOCTHU MPOBEACHNE WHTEPAKTUBHBIX JIEKLIUH, TPYITIOBBIX TUCKYCCHH, POJIEBBIX
UTp, TPEHUHTOB, aHAIN3 CUTYallni ¥ IMHUTAMOHHBIX MOJIENICH, MTpenojaBaHie TUCIUILUINH (MOIyNei) B
dopMe KypcOB, COCTaBICHHBIX Ha OCHOBE pE3yJbTaTOB HAy4YHBIX HCCIEIOBAaHUN, IMPOBOJUMBIX
OpraHM3alyei, B TOM YHCIIe ¢ yYeTOM PETHOHAIBHBIX 0COOCHHOCTEH MPOodecCHOHATBHO e TeTbHOCTH
BBIITYCKHUKOB U IOTPEOHOCTEN paboTonaTeneii).




dopMBI W METOJbI TPOBEICHHUS WHOM KOHTAKTHOM pPabOTh TpHBEACHHI B METOAMYECKUX
yKa3aHHsX 10 OCHOBHOM MpodeccHoHanbHOM 00pa30BaTeIbHOM MporpamMmme.

4.2.2 CamocTosiTeJibHasi padoTa

Bua camocrosiTesibHOI padoThI
Neni/n HaumeHoBaHue TeMbl (pa3aeia) IMCUUNIMHBI .
[TakeThl MPUKIIAHBIX IPOTPAMM B CTATUCTUYECKUX - U3y4CHUE JTUTEPATYPhI
1 KCCIIEIOBAHUS PHIHOYHON YKOHOMUKHU - BBIITOJTHCHUC TOMAITHHUX 3aaHuH
- TECTHPOBAHHE
KomnproTepHble TEXHOJIOTMA MHOTOMEPHOTO - U3y4CHUE JTUTEPATYPhI
2. CTaTUCTUYECKOr0 aHaIM3a U MPOTHO3UPOBAHUSA B - BBIIIOJIHEHHE JIOMAITHUX 3a/IaHUH
PBIHOYHOM YKOHOMHUKE - TECTHUPOBAHHE

*** camocTosiTenbHas paboTa B ceMecTpe, HalKMCaHWe KypCOBBIX PadOT, MOKIJIAA0B, BBHIIIOJIHEHUE KOHTPOJBHBIX

pabort

5. MaTepI/laﬂbHO'TeXl{I/I'{eCKOC u y'leﬁHO-MeTOIlI/I‘leCKOG odecrneyeHue AUCHUIIJINHBI

5.1 JIuteparypa:
OcHoBHas JIUTEpaTypa

1.

AHanmu3 JMaHHBIX: Y4eOHUK g By30B / moj pemaknueid B. C. MxurtapsHa. — Mocksa :
NznarensctBo FOpaiit, 2025. — 448 c. — (Bwicmee obpaszoBanue). — ISBN 978-5-534-
19964-2. — Texkcrt: anektponnsbiil / ObpazoBatenbHas mwiardopma FOpaiir [caiit]. — URL:

https://urait.ru/bcode/560311
UYeptkoBa, E. A. Craructuka. ABromaTtu3zanusi oOpaboTku MHGOpPMALKU : YYeOHUK IS

By30B / E. A. UepTtkoBa. — 2-¢ u3n., uctp. u gon. — Mocksa : U3natensctBo HOpaiir, 2025.
— 195 ¢. — (Bsicmiee oopaszoBanne). — ISBN 978-5-534-01429-7. — TekcT : 2JIeKTPOHHBIH
// ObpazoBaresbHas miardopma IOpaiir [caiit]. — URL:https://urait.ru/bcode/562149

JlonoTHUTEIbHASI JTUTEPATypa

1.

IlonoBa, M.H. Amnanu3 BpeMeHHBIX psAoB: yuyeOHuk mans By3oB/ U. H.Ilomoga;
oTBeTCTBEHHBIN penakTop B. B. KoBasneB. — Mocksa : MzngarensctBo [Opaiitr, 2025. —
74 c. — (Bricuiee oopazoBanue). — ISBN 978-5-534-18394-8. — Tekcr : 31neKTpOHHBIH //
O6pazoBarenbHas mwiatpopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/568821

Manpirun, C. M. KoppessiunoHHBIA W pPErpecCHOHHBIA aHaIM3 : y4eOHHMK s BY30B /

C. U. lllanbirus ; orBeTcTBeHHBIM penakrop B. B. KoBasne. — Mocksa : W3natenscTBo
IOpaiit, 2025. — 70 c. — (Bsicmee oopazopanne). — ISBN 978-5-534-18393-1. — Tekcr :
anekTpoHHbI  //  OOpazoBartenbHass  miatgopma  FOpaiit  [caiit]. —  URL:

https://urait.ru/bcode/568910
lapmamr, A. H.  DKOHOMUKO-MaTeMaTH4eCKUE METO bl ¥ TPUKIIATHBIE MOJIENH | YIeOHUK ISt
OakanmaBpmata u wmaructparypbl/ A. H.Tapmam, W. B. Opnosa, B. B. ®enoceeB; mon

penakmueit B. B. ®enoceeBa. — 4-e u3n., mepepab. u gom. — MockBa : M3marenscTBo
IOpaiiT, 2025. — 328 ¢. — (Bricuree oopazoBanue). — ISBN 978-5-534-19233-9. — Tekcr :
anekTpoHHbIt  //  OOpaszoBatenbHass  1atgopma  FOpaiit  [caiit]. —  URL:

https://urait.ru/bcode/556174
AHanu3 ¥ IpOrHO3MPOBaHUE phIHKA: YueOHMK a7 By30B / A. H. Acayn, M. A. Acayn, B. H.
Crapunckuii, I'. @. llepbuna ; mox pegakuueit A. H. Acayna. — 2-e u3z., non. — Mocksa :
WznarensctBo FOpaiit, 2024. — 296 c. — (Bsicmiee obpazoBanue). — ISBN 978-5-534-
15179-4. — Texkct: snmekTpoHHbIi // OOpa3zoBarensHas miatdopma FOpaiit [caitt]. — URL:
https://urait.ru/bcode/544477

JInteparypa Il CAMOCTOSATEJIbLHOT0 H3y4YeHUsI

1.

ByxkosnoB 3.A. OCHOBBI CTATUCTUYECKOTO aHalu3a. [[pakTHKyM 1O CTaTUCTUUECKUM METOIaM
Y UCCIICJIOBAHHIO OIEpaluii ¢ ucroiib3oBaHueM mnakeroB Statistica 1 EXCEL: ydueGHoe
nocobue.-M.: @opym: Uudpa-M, 2004


https://urait.ru/bcode/560311
https://urait.ru/bcode/562149
https://urait.ru/bcode/568821
https://urait.ru/bcode/568910
https://urait.ru/bcode/556174
https://urait.ru/bcode/544477

2. Togua A.M. CratucTuueckue CpeIHre U APYTHe BEIUYHHBI U UX MIPUMEHEHHE B PA3INUHBIX
OTpacisxX AedarenbHOCTU: YuebHoe nmocooue. —M.: [lamkos u K. 2008.

3. T'opsunosa, E. P., IlankoB, A. P., IlmatonoB, E. H. Ilpukmagueie MeTonasl aHamm3a
CTaTHCTUYECKUX JMaHHBIX: Y4eOHoe mocobue. — M.: BIID, 2012. — 310 c. — DnekTpoHHOE
U3JaHueE. — YMO. — ISBN 978-5-7598-0866-4
http://ibooks.ru/product.php?productid=29655

4. JlaitutoeroB J[.M. KommnbploTepHbIE TEXHOJOTHMHM aHajlu3a JaHHBIX B JKOHOMETPHUKE. —
M.:Mu¢dpa-M — By3zockuii yuebnuk, 2008.-578c.

5. JlyopoB A..M. MHOrOMepHbIE CTATUCTUYECKUE METO/Ibl. YueOHUK, DUHAHCHI U CTAaTHCTHKA,
2003.

6. JyopoB A.M., Mxutapsa B.C., Tpomun JI.C. MHOromepHble CTaTUCTUYECKHE METOIbI U
OCHOBBI 3KOHOMETpUKU. M., 2002.

7. Jlyoposa, T.A. CrarucTruecKre METO bl IPOTHO3WPOBAHUS B 3KOHOMHUKE: YUeOHOe rmocodue.
—M.: EAOU, 2011. — 171 c. — Dnexrponnoe m3nganne. — YMO. — ISBN 978-5-374-00122-
8 http://ibooks.ru/product.php?productid=334365

8. MHOromMepHBIi CTaTHCTUYECKWH aHAM3 B DSKOHOMUYECKHX 3a7adax: KOMIIBIOTEPHOE
moaenupoBanue B SPSS [Tekcr] : YueOnoe nmocobue / Opnosa U.B. - YMO ; + CD. - M. :
ByzoBckuii yueonuk, 2011. - 310c. ; 60x90/16. - (By3oBckuii yueOHuK). - ISBN 978-5-9558-
0108-7

9. Husopoxkuna JI.L1I. MHOTOMEpHBIE CTATHCTUYECKHE METOIbl B SKOHOMUKE. Y4eOHuk, YMO
MO PO®, lamkos u K, 2008.

10. IManmit M. A. [lpuxnagnas cratuctuka: Y4yeOHnoe nocodue. - M.: Jlamkos u K. 2008

11. Tlerpos, JI.®. MeToasl AMHAMUYECKOTO aHAJIN3a SKOHOMUKHU: MoHorpadus. — M.: UHOPA-
M, 2010. — 239 c¢. — Dmekrponnoe w3manme. — ISBN 978-16-004135-3
http://ibooks.ru/product.php?productid=24518

12. Caxwun FO.B., Capaiikun 10.B., bacos B.A.., Kateiap A.B. MHOrOMepHBIE CTATHCTUICCKUE
METOJIbl aHaJIM3a YIKOHOMHUYECKHUX IpoueccoB. Capanck: M3n-8o Mopnos. yH-Ta, 2008.

13. Caimuu B.H., Yypunosa 2.10. Kypc Teopuu cTaTHCTUKU ISl TIOATOTOBKH CIIEIIUAINCTOB
¢duHaHCOBO-3KOHOMHUECKOTO npoduis: yueonuk / Canun B.H., Yypunosa 2.10. - YMO. - M.
: @unancel U cratucTuka, 2007.

14. Cumuepa B.M. MHoromepHslii aHalu3 CTATUCTUYECKUX JaHHBIX. Y4eO. rmoc., GuHaHCH U
cratuctuka, 2008.

15. ComnukoBa JI.A., Tamamesuu B.H., Maxunau JI.A.. MHOrOMepHBI CTATUCTUYECKUIT aHATTU3.
[IpakTukym, Munck, bI'0Y, 2004.

16. Tuxomupos, H.I1. u ap. MeToab! 5KOHOMETPUKH U MHOTOMEPHOT'O CTATUCTUYECKOT'O aHATIN3a
[Tekcr]: Yuebnuk / Tuxomupos H.IL. u op., T. M. Tuxomuposa, O. C. Yumaen; Tuxomupon
H.IT., Tuxomupona T.M., YmmaeB O.C. - MO. - M.: Dkonomuka, 2011. - 647c. ; 60x90/16. -
(Bricmree oopazosanwue). - ISBN 978-5-282-03080-8

17. Xanadsu A.A. Cratuctruueckuii ananmu3 naHHbix. Statistica 6.0.- Kpacnonap: M3a-Bo KybaH.
I'oc.yn-ta, 2006.

5.2. [lepeyeHb JUIEH3HOHHOTO MPOTPAMMHOI0 00ecneyeHust

1. Astra Linux Special Edition «Cmonenck», «Opem»; PenOC ; OC "Anbt Pabouas crannus" 10;
OC "AnwsT O6pazoBanue” 10

2. MoitO¢uc Crangaptaslii 2, MoitO¢duc ObpaszoBanue, P7-Oduc IIpodeccuonanbHslid,
MoitOduc Crannaptasiii 3, MoitOduc [Ipodeccnonanbhbiii

3. STATISTICA 6.0

5.3 CoBpemennbie nmpodeccuoHaTbHBIE 0a3bI JAHHBIX, K KOTOPHIM 00ecneYnBaeTcs 10CTYI
o0y4aroumuxcs

1. TIlpodeccuonanbHas ©6a3a naHHbIX «MHpOpMalmoHHBIE CcUCTeMbl MUHHCTEPCTBA
SKOHOMHUYECKOTo pa3Butus Poccuiickoit ®enepanmu B cetu MaTepHer» (Ilopran «OdunmanbhHas
Poccusy - http://www.gov.ru/ )

2. TocynmapcTBeHHass cuctema mpaBoBol uHMopmarun «OduruanpHeIi HWHTEPHET-MIOPTAIT
npaBoBoi uHpopmanun» (http://pravo.gov.ru/)

3. Ilpodeccnonanvhas 6a3a maHHBIX «DHUHAHCOBO-PKOHOMHUYECKHE TMoOKa3arenu Poccuiickoit
Ddeneparumny (OdunmanbHeiii caiit MunuctepeTBa punancos PO - https://www.minfin.ru/ru/ )
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http://ibooks.ru/reading.php?productid=334365
http://ibooks.ru/product.php?productid=29655
http://ibooks.ru/reading.php?productid=334365
http://ibooks.ru/product.php?productid=334365
http://ibooks.ru/product.php?productid=24518
http://www.gov.ru/
http://pravo.gov.ru/
https://www.minfin.ru/ru/

4. TlpodeccuonanpHas ©6a3a nmaHHbIX «OdunuanbHas cratuctukay (OdUIUATBHBIA CalT
denepanbHOil C1y)0bl TOCYIApPCTBEHHOMN cTaTUCTUKH - hitp://www.gks.ru/ )

5.4. HNndopManHOHHO-CIIPABOYHBIE CHCTEMbl, K KOTOPbIM ofecrne4ynBaercss J0CTYI
o0y4Jaromuxcs

1. CrpaBouHo-1ipaBoBast cucreMa «Koncynprant Ilnrocy

2. CnpaBouHo-nipaBoBas cucrema «I"”APAHT-Makcumym»

5.5. CnenuajbHbIe IOMEIIEHHS

Y4eOHble ayAUTOPUH [T IPOBEACHUS 3aHATUN KommuiekTsl yueHHuECKOi Mebenu
JIEKIIMOHHOT'O THUIa MynbTUMEIUHHBINA IPOEKTOP
Hocka
DKpaH
YueOHble ayIMTOPUU U1 IPOBEICHUS TPAKTHUECKUX KommuiekTsl yueHHueckoi medenu
3aHATUN (3aHATUN CEMHUHAPCKOIO THUIA) MynbTUMEAUINHBINA IPOEKTOP
Jlocka
OKpaH

KoMmmbroTeps! ¢ BEIXOJIOM B CETh
«Uutepuer» u QUOC CI'OY

Y4eOHble ayAUTOPUHU IS TPYIIOBBIX U UHIMBUAYAIbHBIX [KOMIIEKTHI yueHnueckoil medenu
KOHCYJIbTAIUI MynpTUMEIUNHBINA TPOEKTOP
Jlocka

OKpaH

Kommnbrotepsl ¢ BBIX0/I0M B CETh
«Uutepuer» u SUOC CI'OY

VY4eOHble ayIUTOPUH [yl TEKYIIIETO KOHTPOJIS U KommuiekTsl yueHHueckoi Mmedenu
IIPOMEKYTOUYHOM aTTeCTalun MynbTUMEAUINHBIA IPOEKTOP
Jocka
OKpaH

KomnbroTeps! ¢ BBIXO/I0M B CETh
«Uutepuer» u SUOC CI'OY

[Tomernienus y1st caMOCTOATENBLHON PaOOTHI KommiekTsl yuennueckoit medenu
MynsTUMEIUNHBIN IPOEKTOP
JHocka

OKpaH

KommbroTepsl ¢ BBIXOJIOM B CETh
«UHTepHeT» 1 QUOC CI'DY

[Tomemenus ans XpaHeHUs! U MPOPUIAKTUYECKOTO KomriexTs! cnenuann3upoBaHHON MeOenu
00CITy>)KUBaHMs 000PY10BaHHS JUIsL XpaHEHUs1 000PYAOBaHUS

5.6 JIaGopaTopum u 1adopaTtopHoe 000py10BaHHe

Jlaboparopus KoMIiekTsl yueHndeckoii Medenu

MH(OPMALIMOHHBIX MynbMeauHBIN IPOEKTOP

TEXHOJIOTHH B Hocka

npodeccroHanbHOM OKpaH

JeITeIbHOCTHU Kommnsroreps ¢ BeixosioM B ceTh «MuTepuer» 1 JUOC CI' DY
JlaGopaTopHoe o00opyI0BaHUE

6. ®@oHA OLEHOYHBIX cpeacTB Mo AucuunIuHe CoBpeMeHHbIe TEXHOJOTMH PbLIHOYHOM
AHAJIUTHKH:

6.1. KoHTpo/IbHbIe MEPONPUSITHS 110 TUCIUTIMHE


http://www.gks.ru/

DopmMa KOHTPOJIA OtrMmeTHuTH
Bup xoHTpoJs HysHoe
3HAKOM
«+»
Tekylmnii KOHTPOJIb IIpakTyeckue 3a1aHus +
TectupoBanue +
IIpoMeKyTOYHBII KOHTPOJIb 3ayer +
Ilopsinok nmnpoBefeHUs] MePONPUATHIH TeKYIIero HM IMPOMEKYTOYHOIO KOHTPOJIsA

onpenaesiercs MeToan4yecKMMHU YKa3aHUSIMHU 110 OCHOBHOM NPo¢ecCHOHATBLHON 00pa3oBaTeIbHOM
nporpaMmMe BbIcliero oopa3zoBanusi; Ilosio:xkeHHeM 0 0a/UIbHO-PEHTHHIOBON cHCTeMe OLEHKHU
ycneBaeMOCTH OOy4alOIIMXCsi 10 OCHOBHBIM 00pa3oBaTe/]bHBIM INPOrpaMMaM BbICIIEro
o0pa3oBaHusi — mporpaMMmaM OakajaBpuara, MporpaMMaM CHENHAJIUTETAa, MPorpaMMam
MArucTpaTypbl B (peepajibHOM rocyapCTBEHHOM ABTOHOMHOM 00pPa30BAaTeJIbHOM Y4pe:KIeHUU
BbICIIEro 00pa3oBaHus «CaMapcKkuii rocy1apCcTBeHHbIH YIKOHOMHYECKUI YHUBEPCUTET.

6.2. [lnanupyemble pe3yabTaThl 00y4eHHUsI M0 JUCHUILINHE, 00ecTeYnBaIOIHe JOCTHKEHUEe

IUIAHUPYEMBIX Pe3yJIbTATOB 00y4eHusl 110 porpaMmme
Oobmenpodeccuonanbubie komnerenuuu (OIIK):

OIIK-4 - CiocoGeH moHuMaTh NPUHIUIBL PA0OTHl COBPEMEHHBIX MH(POPMAIIMOHHBIX TEXHOJIOTHNA U

HCII0JIB30BATh UX Ui PCIICHUA 3a1a4 HpO(i)eCCI/IOHaJII)HOf/'I JACATCIIBHOCTHU

[Lmanupyemsle
pe3yabTaThl 00yUYeHUs
110 IPOrpaMme

ILnanupyembie pe3yJbTAThl 00yUeHHUsI 10 TUCHHILIHHE

OIIK-4.1: 3uarTsb:

OIIK-4.2: YMmeTs:

OIIK-4.3: Bnagets (MMETh
HaBBIKH):

OCHOBHBIE METO/IbI,
CIOCOOBI M CPEJICTBA

OCYILIECTBIISATH MOUCK,
HaKOIUIEHHE U 00paboTKy

OCHOBHBIMH METOJIaMH,
crocobaMu U cpecTBaMu

HOJy4eHus, uHpOpMalLny, B T.4U. C HOJY4YEHUs!, XpaHEHUs,
XpaHEeHHS, UCTIOJIb30BaHUEM nepepadoTKH
nepepadoTKu KOMITbIOTEpA U TTI00aJIbHBIX |MH(POPMALIMHU; HABBIKAMU
uHpopmanuu ¢ WH(POPMAIIMOHHBIX CETEH; |HUCIOJIb30BaHUS
MOMOILBIO IPUMEHSTH Ha MPAKTUKE COBPEMEHHBIX
COBPEMEHHBIX KITIOYEBBIE METOIbI COOpa M |TEXHUYECKUX CPEJCTB U
MH(POPMALIMOHHBIX  [00paboTku MH(OpMaIK U3 [MHGOPMAIIMOHHBIX
TEXHOJIOTHH;, Pa3INYHBIX UCTOYHUKOB, B |TEXHOJIOTHH IS PEIICHUS
HPUHIUIBI paboTHI ¢ [TOM yucie cetd MHTepHeT; [npodeccrnoHalbHBIX
uH(popMarmen B paboTaTh ¢ KOMIIBIOTEPOM; [3a1a4; I POBBHIMU
r7100a1bHBIX 3pHEKTUBHO YIPABIATH MHCTPYMEHTAMHU
KOMITHIOTEPHBIX UHpOpMaIrei ¢ TOMOIIBI0 |KOMMYHHKAIINH,
CeTsx UH(POPMALIMOHHBIX U WHHOBAIIMOHHBIMU
CKBO3HBIX TEXHOJIOTUI MeTo/1laMu 00pabOTKU
OOJIBIINX JAHHBIX
[Toporossiii COBpPEMEHHbIE aHAIU3UPOBATH MeTo/1laMu 00pabOTKU
UHCTPYMEHTAJIbHBIE |COBPEMEHHBIE MTOTOKH OOJBIINX JAHHBIX C

Cpe/ICTBa aHaIM3a U
00paboTKH OOIBIINX
00BeMOB

JTAHHBIX; HAXOUTh,
U3BJIEKATh U
CTPYKTYpUPOBATh JaHHBIE;

UCIIOJIb30BaHUEM
nporpammbl R-Studio

uHbopManun
CrangapTHbIi (B pOrpaMMHEIE paboTaTh ¢ MpOrpaMMHBIMH|HABBIKAMHU aHAIN3A
JIOTIOJTHEHHE K cpeacTBa JUIS[CpeNICTBAMH JJIsi XpaHEHUs! U|OOJbIINX JaHHBIX U
IOPOTOBOMY) XpaHEHUs ¥ aHaln3alaHaau3a JaHHBIX IPUMEHEHHEM

JTAHHBIX COBPEMEHHBIX

POTrPaMMHBIX CPEJICTB

[oBblteHHBIH (B TEXHOJIOTUHI UCTIOJIb30BaTh COBPEMEHHBIMU
JIONIOJTHEHHE K 06paGOTKH 1 COBPEMCHHBIE MPOTPaMMHBIMHU CPEJICTBA

IIPOrpaMMHBIE CPEICTBA JUIsL

JUI PCIICHUS ITPUKIIATHBIX




MOPOTOBOMY,
CTaHJAPTHOMY)

BU3YyaJIu3aluu
JAaHHBIX

pEIIeHUs TPUKIIATHBIX
3a/1a4; pa3padaTeIBaTh U
aJanTUPOBATh
IIPOrPaMMHBIC KOMITOHEHTBI
paboThI C TaHHBIMU ISt

3a/a4; HaBbIKaMU
TIPUMEHEHUS
MPOrPAMMHBIX
KOMITOHEHTOB PaOOTHI C
JaHHBIMHU OIS

HYKJ IPEIPUATHS IPEITPUITHS
6.3. IlacopT OLIEHOYHBIX MATEPHAJIOB
Ne n/m HaumeHnoBanue Tembl (pasaeia) KounTtpoJsmpyemsie Bun
AUCHHUILTHHBI ILIAHHpYyeMble KOHTPOJISA/HCI0JIb3yeMble
pe3yJbTaThl OlICHOYHbIE CpeCcTBa
0o0y4eHusi B
COOTHOIIIEHUH C
. [IIpomexyTou
pe3yabTaraMu Texymmia .
o0y4eHHUs 110 b
nporpamme
1. [TakeTsl NPUKIIAJHBIX IPOTPAaMM B OIIK-4.1, OIIK-4.2, |IIpakTuueckue 3auer
CTaTUCTUYECKUX UCCIIEIOBAaHUAX OIIK-4.3 3alaHus
PBIHOYHON YKOHOMMKHU TectupoBanue
2. KomMmmiproTepHble TEXHONIOTUH OIIK-4.1, OIIK-4.2, |IIpakTudeckue 3auer
MHOT'OMEPHOT'O CTaTUCTUYECKOIO OIIK-4.3 3alaHus
aHaJIM3a U IPOrHO3UPOBAHUS B TectupoBanue
PBIHOYHOM 3KOHOMUKE

6.4. OeHOYHBbIe MATEPHAJIBI I TeKYIIero KOHTPOJIA
OrneHOYHBIE MaTepHANBl TEKYIIEH aKaJeMHYECKOW aKTUBHOCTH M TEKYIIETO KOHTPOJIS Pa3MEUICHBI B
BUOC CI'DY B paszzese karaiora JIEKTPOHHO-OIICHOUYHbBIC MaTepraibl / bakanaspuar / CtaTuctuka /

Busnec-anammruka / 2025  https://Ims2.sseu.ru/course/index.php?categoryid=955

33}]3Hl/lﬂ AJIA TECTUPOBAHUSA MO TUCHHUIIVIMHE IJIA OHEHKHA C(l)Ole/IpOBaHHOCTI/I KOMIIeTeHIInii

OIIK-4 cnoco0eH NOHMMATH NPUHIMUIBLI PadoThl COBPEMEHHBIX HH(OPMALMOHHBIX
TEeXHOJIOTHIl U HCI0JIb30BATH MX JJISl PeLIeHUs 32124 NPo(ecCHOHAILHOM 1eATeJIbHOCTH
Ne 3aganue Krou k
n/ 3aganuio /
n ITAJOHHBIH
OTBET
1. [Ipy uCHONB30BAHMU COBPEMEHHBIX HH(MOPMAIIMOHHBIX TEXHOJOTHH B b,B
[PBIHOYHOM aHATUTUKE MPUMEHSIOT MHOTOMEPHBIE CTAaTUCTUYECKUE METO/IbI
aHaIM3a, K KOTOPBIM OTHOCSIT:
A. WHACKCHBIM aHaInu3
b. KOPPENSIIMOHHO-PETPECCUOHHBIN aHATN3
B. JUCTIEPCUOHHBINA aHAU3
I. agHaiIn3 0000IIAaroNNX ITOKa3aTelen
2. K meromam oObennHEeHUs (CBSI3M) B KJIACTEPHOM aHanu3e ¢ mpumeHenwem| A, B, T
COBPEMEHHBIX WH(POPMAITMOHHBIX TEXHOJIOTUM OTHOCST:
A. METOJT OTUHOYHOM CBSI3H
b. METO/]T K-CPEIHUX
B. Meron Bapna
I. LIEHTPOUIHBIA METO]T
3. PpiHOYHAsT aHANWTHKA WCIOJB3YET COBpeMeHHble uHpopmanmonueie| A, b, B
TEXHOJIOTHU — MaKEeThl MPUKIIATHBIX TPOTpaMM:
A. Statistica
b. Excel
B. SPSS
I". PowerPoint



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

JUIs  MHOTOMEPHOTO  CTATHCTUYECKOTO aHalM3a C  HCIOJb30BAHUEM
COBPEMEHHBIX HH(POPMALMOHHBIX TEXHOJOTMHA B PBIHOYHOW aHAUTHKE
XapaKTePHBI CIEAYIONINE 0COOCHHOCTH:

A. METOABl aHamu3a (HOPMANM30BAaHBl M UMEIOT CIOXXHYIO JIOTHKO-
MaTEMaTHYECKYI0 KOHCTPYKIUIO

b. METO/Ibl aHAJIM3a UCIOIb3YIOTCS ISl U3yUEHUS JIOTUUECKUX TTOHATHUMH,
OTpaKaIOIIUX OOIIHE W CYHIECTBEHHBbIE CTOPOHBI 3KOHOMHUYECKOW KHU3HU|
oOIecTBa

B. METOJIbl aHAJIM3a MCIOJB3YIOTCS ISl M3YYEHHsS] MHOTONPU3HAKOBBIX|
COBOKYITHOCTEMN

I. OO0BEKTHI ¥ COLMATBHO-DKOHOMUYECKHUE SIBJICHHS pACCMATPUBAIOTCS C
y4€TOM OAHOr0-/IBYX IIPU3HAKOB

CTaTUCTUUECKUI MCTO AJId PCIICHUA HpO(beCCI/IOHaJ'IBHBIX 3aJa4 pHHO‘lHOfI
AHAJIMTUKH BKIIOYACT:

A. OpraHW3allMOHHBIMA IUIaH, NEPENMCHOW JIMCT M CTaTUCTUYECKHUU
WHCTPYMEHTapHUid

b. CTaTUCTUYECKOE HaONIOJICHUE, CBOJKY U TIPYNIHUPOBKY, pacder
00001IaroIKX IT0Ka3aTeen

B. M3y4YEHUE CTPYKTYpPBI, JUHAMUKHU U B3aUMOCBS3€H SBJICHUN

I. MHGOPMAaLMOHHOE [T03HaHHE 0OBEKTA U BBISBICHHE KOJMYECTBEHHBIX
3aKOHOMEPHOCTEH

[Ipy pemieHMHd  MHOTOMEPHBIX  3a7a4  PHIHOYHOM  aHAIMTHUKH  C
HCIIOJIb30BaHIEM COBPEMEHHBIX UH(OPMAITMOHHBIX TEXHOJIOTHH]
HEOOXOIUMO TPOBEPUTHh (HAaKTOPhl HA HAIWYUE MYJIbTHKOUIMHEAPHOCTH C
KaKOI IIeNbI0?

A. B Mopgenp IJHMHEMHOW MHOXKECTBEHHOW pErpecCUM pPEKOMEHAYETCS
BKJTIOYATh MYJbTUKOJIITUHEAPHBIEC (DAKTOPHI

b. MynbTUKOITHHEAPHOCTH ()aKTOPOB MPUBOJIUT K CHIKEHHUIO HAJIEKHOCTHU
OIICHOK MapamMeTPOB YPABHEHHS PETPECCHH

B. MynbTUKOMHHEAPHOCTh (DaKTOPOB TMPOSBISAETCS B HAIMYUU TMapPHBIX
KOd(ppuImeHToB MeK(HAKTOPHONW KOPPENSIIIUN CO 3HAYEHUSIMH, OOJBIIHNMHY|
0,7

['. MynapTUKOTUHEAPHOCTh (PAKTOPOB TPOSABISIETCS B HAJUYUU TAPHBIX|

KO3(1)(1)I/II_II/IGHTOB Me)K(l)aKTOpHOI\/’I Koppeisinuu CO 3HAYCHHUAMU, MCHLIINMU
0,3

B, B

B pbIHOYHOM  aHaNIUTHKE  TpPU  MCIOJIB30BAaHHMM  COBPEMEHHBIX|
MH(POPMAIIMOHHBIX TEXHOJIOTHI MPEIBSBISIOTCS CIEAYIONMNe TPEOOBaHUS K|
(akTOopaM, BKIIOYaEMbIM B MOJIEJb JINHEHHON MHOKECTBEHHOM PEerpeccHu:
A. uncio GakTOpOB JOJKHO OBITH B 5-6 pa3 MeHbIIe 00beMa COBOKYITHOCTH
b. GaxTOpbI TOMKHBI IPEICTABIATH BPEMEHHBIE PSIIbI

B. ¢akTopb! 10JKHBI UIMETh OJTUHAKOBYIO pa3MEPHOCTh

I". Mexay GpakTopaMu He JOJKHO OBITh BBICOKOW KOPPENSILUU

Ha rpaduke 3aBHCUMOCTH pPe3yJbTaTHUBHOTO TOKA3aTeNisi OT HE3aBUCHUMBIX
MEepEMEHHBIX TPU  HCIOJb30BAaHUU COBPEMEHHBIX HH(GOPMAIIMOHHBIX
TEXHOJIOTHH, CBSI3M MEXIY NPU3HAKAMU CUHMTAIOTCS TEM TECHEE, YeM
TOYKH PACTIOJIOKEHBI K IJIABHOM OCH 3JLIUIICA

OJTIKe

B pBIHOYHOW aHANIWTUKE Ui TPYNINUPOBKM M KIACCHPHUKALHUU C
VICIIOJIB30BAHUEM COBPEMEHHBIX UH(POPMALIMOHHBIX TEXHOJIOTUH
MHOTI'OMEPHBIX HaOI01eHUH, XapaKTEePU3yEMBIX HECKOJIbKUMU
MMOKa3aTeNsIMH, C LENbI0 MIOJIy4EHUS OTHOPOJHBIX rpynn
[IPUMEHSIETCS

KJIACTEPHBIN
aHaJIN3

10.

[Ipu pemeHun npodeccuoHaNbHBIX 33/1a4 PHIHOYHON aHAIUTHUKH IPOBEPKA
YCIIOBUSI ~ HE3aBHCHUMOCTH  OCTAaTKOB  MEXAy Cco0oil  (OTCyTCTBHUE
ABTOKOpPPENSLIMM B  OCTaTKax) MOXHO C  IOMOUIbIO  KpUTEpHS]

JapOuna-
Yorcona




11.

st

CTAaTUCTHYECKUN

pemieHus  NpodeCcCHOHANbHBIX  3aJady  PHIHOYHOM  aHAJUTHUKY|

aHaJInu3 BBISIBJICHUA B3aMMO3aBUCUMOCTEH MCKOY|

HCCKOJIbKMMU IMPU3HAKAMH, HA3bIBACTCA AHaJIN30M.

KOPPESIOH
HBIM

12.

B KIIAaCTCpHOM  aHAJIM3€C PBIHOYHBIX IIPOHCCCOB C HCIOJIb30BAHUCM
COBPCMEHHBIX I/IH(bOpMaI_II/IOHHBIX TEXHOJIOTHI PacCTodIHUEC OT Ha6J'II-0I[aCMOfI
TOYKH 0 LCHTPA TAXKCECTU B IPOCTPAHCTBE, ONPCACICHHOM HE3aBUCUMBIMH

Maxananobuc
a

MEPEMEHHBIMU, HA3bIBACTCA
ACCTOAHHUECM

13

MIBJIACTCS

.|O0s13aTeIbHBIM YCIOBHUEM IPOBCACHHUA KIACTCPHOI'O aHaIM3a B prHO‘IHOfI
AHAJIUTHUKEC C UCIIOJIb30BAHUECM COBPCMCHHBIX HHq)OpMaHHOHHbIX TEXHOJIOTHUI

JaHHBIX

14.

K HEPAPXUYECCKHNM arjioMCpaTuBHBIM METOJAaM KIIACTCPHOI'O aHajlIn3a C
MCIIOJIb3OBAHHUECM COBPCMCHHBIX I/IH(I)OpMaL[I/IOHHbIX TEXHOJIOTHIl OTHOCST

)10}

IIpakTHyeckue 3aaHusi AJs OlleHKH c()OPMHUPOBAHHOCTH KOMIeTEHIHIi

OIIK-4 cmocoGeH NOHUMATH TPHMHLIUIBI
TeXHOJIOTHI M MCII0JIb30BATh X /ISl pellleHusl 32/1a4 NPo¢)eCCHOHAIbHOI e TeJbHOCTH

padoTbI

COBPEMEHHBIX HHq)OpMaIII/IOHHbIX

Ne
n/n

3amaHue

Kuarou k
3aMaHuIo /
ITAJIOHHBIH
OTBET

[Ipy WCHOIB30BAHUU COBPEMEHHBIX WH(GOPMAIIMOHHBIX TEXHOJOTHH JUIs
M3y4YEeHUs CBA3M MEXAY IBYMs IIPU3HAKaAMU PACCYMTAHO JIUHEHHOE YPaBHEHUE

perpeccun ¢ nmapamerpamu: al=0,678; a2=0,016; Uto moka3biBaeT napametp al
?

CBSA3b MEXKIY
[IPU3HAKAMU
npsiMast

[Ipu ncnosb30BaHNU COBPEMEHHBIX MH(OPMALIMOHHBIX TEXHOJIOTHI ypaBHEHUE
MHOXKECTBEHHOW PErpecCHM B CTaHJAPTU30BAHHOM MacIiTabe WUMEeT BUJL:
y=20+0,9tx1+0,5txo. Ha pe3ynbTaTHBHBIA TNPU3HAK OKA3bIBACT OOJIbIIEE
BIIVSIHHC

X1/tx1

B xaxom moxyse I1IIII Statistica mpoBOANUTCS perpecCHOHHBIN aHAIN3 [T
eleHust MPo(ecCHOHANIBHBIX 3a/1a4 PHIHOYHON aHAJTUTUKU?

MHO’KECTBEHH
as perpeccust

[Ipyn ananm3e MarTpulbl aAuarpamMMm paccesHus ¢ ucnonb3oBanuem B IIIIII
Statistica BHUMaHHE CIEQyeT YJeNUTh TeM TpaduKaMm, JUHUM Pperpeccuu
KOTOPBIX UMEIOT

CymiectBeHH
BII/
3HAYUTCILHBI
M HaAKJIOH K
ocu X/

[Ipu pabote ¢ daitnom ucxoausix AanHbix B IIIIIT Statistica kakue umerorcs
[PEKUMBI PaOOTHI C MPOIMYIIEHHBIMH JJAHHBIMU?

MIOCTPOYHOE
yajJeHue u
3aMeHa
CpEeIHUMU

[Ipu perreHnn 3a1a4 ppIHOYHOW AHAJTUTUKH €CIIU YPAaBHEHHUE PETPECCUN MEKIY)|
cebecToMMOCThIO0 enuHUIBl Tpoaykuuu (Y, py0.) U HaKIaIHBIMU PacXoiaMH
(X, py0.) BeitmsauT crneayromum odpaszom Yy~ = 10 + 0,05, To mo mMepe pocra
HAKJIAJIHBIX pacXoqoB Ha 1 pyOnb Ha CKOJBKO HM3MEHHUTCS Ce0EeCTOMMOCTH
€AVMHUIIBI POAYKIINH (C TOYHOCTBHIO JIO0 TENIBIX)

[ToBeICUTCS/Y
BEJIMYUTCS
BBIPACTET HA 5

pyo.

Ha ocHOBe Kakoro KpuTepHsi OCYIIECTBIISIETCS OLIEHKA 3HAUUMOCTH YPaBHEHUS
[pErpeccuu Mpu peueHnH nMpodeccuoHalbHbIX 33a/1a4 PHIHOYHON aHATTUTUKU?

F —xputepus
®dumepa/ F —
KpUTepHs /
KpUTEPHS

QDuuiepa

6.5. OeHOYHbIE MATEPHAJBI A1 MPOMEKYTOYHOI aTTecTallnU

HOPMHUPOBaHU
€ UCXOIHBIX

JPEBOBUIHYIO
KJIacTepu3anu




Dona BOIIPOCOB IJIA MMPOBCACHUA NMMPOMEKYTOYHOI'0 KOHTPOJIA B Q)opMe 3adyeTa

OIIK-4 cnoco0eH MOHMMATh NMPUHIMIBI PA0OTHI COBPEMEHHbLIX MH(OPMANMOHHBIX TEXHOJOIHH M
HCMO0JIb30BAaTh HX JIsI pellieHusi 3a1a4 npodeccuoHAJIbLHOM 1esiTe IbHOCTH

Ne i/

3aganue

K104 K 3agaauio / DTal0HHBIH OTBET

1.

OpranuzamoHHO-

METOJIOIOTUYECKHE  OCHOBBI
MOCTPOEHUA  CTaTHUCTUYECKOMN
MH(OPMAIMOHHON  CHUCTEMBI

(CHC).

NudopmarmornHoe obecnedeHne -cHcTeMa TIoKa3aTeled u
CPEICTB WX ONWUCAaHWKA s (QOPMHUPOBAHHUA  CHUCTEMB]
CTaTHCTUYECKHX II0Ka3aTeNiei, KOTOphle HauOoJiee TIOJIHO|
YIOBJIETBOPSIOT MMOTPEOHOCTSIM OPTaHOB YIIPaBJICHUS.

[Iporpammuoe obecnedeHue - KOMIUIEKC IPOTPaMMHBIX
CPEICTB, pEAIM3YIONIMX aABTOMATU3UPOBAHHOE  PEIICHUC
cratucTiieckux 3anad. CocTouT u3 OOIIEr0 W TPUKIAIHOTO)
MIPOTPaMMHOTO OOECTIeUeHHs, OPUEHTHPOBAHHOTO Ha PEIICHUE
Pa3IMYHBIX CTATUCTHYECKUX 3a]1a4.

TexHudyeckoe o0OeClEUeHHE - KOMIUIGKC TEXHUYCCKUX|
CPEICTB, TPeTHA3HAYCHHBIX JUTS PEeaTH3AIH TEXHOIOTHIECKOTO)
mpomecca  cbopa,  mepemadd, O0OpaOOTKH,  XpaHCHUS,
Pa3MHOXXEHHUS W BBbIJIAYM CTATUCTHYSCKUX JaHHBIX Ha BCEX
ypoBHsix CHUC.

Marematndeckoe oOecriedeHue - COBOKYITHOCTh SKOHOMHUKO-
MaTeMaTHYeCKUX  METOAOB, MOJeJIell W  alroOpuTMOB,
HEOOXOJMUMBIX JIJII  PCUICHHsS] CTATUCTHYSCKUX 3aaad ¢
WCTIONTb30BAaHUEM COBPEMEHHBIX BHIYHCIUTEIHLHBIX CPE/ICTB.

Opranu3aiuoHHO-TIPABOBOE 00ECIeYeHne - COBOKYITHOCTH
MEeMCTBYIOIIUX B CUC HOPMaTHUBHBIX JIOKYMEHTOB,
OTPEACIIAIONINX U PErJIAMEHTUPYIOLIUX ACSITeIbHOCTh IIEPCOHANA
MpH PEIISHUH 33/1a4 B YCIOBHIX (DYHKIIMOHUPOBAHUS CHCTEMBI.

HaquLIe n  CTAaTUCTHYCCKHC

IIaKEThI MMPUKIIATHBIX
MporpamMm: 0COOEHHOCTH
paboTBl,  JOCTOMHCTBa U
HEJIOCTAaTK!

Ilaker mOpUKIamHBIX  OPOrpaMM —  3TO  KOMIUIEKC
B3aMMOCBSI3aHHBIX TPOrpamMM, OPHEHTHPOBAaHHBIA Ha pELICHHE
onpeseIEHHOr0 Kjacca 3a4ad W3 KOHKPETHOM NpeAMETHOMH]
oOmactu. Hayunoe 11O BkiIrouaeT cucTeMbl MaTEMaTHYECKOTO U]
CTaTHCTUYECKOT0 pacy€Ta, aHaIu3a 1 MOAETUPOBAHHUS.

SPSS. Cpenn JIOCTOMHCTB: Pa3BUTHIN amnmapar
CTaTUCTHYECKOTO aHaJN3a, YHUBEPCAJIbLHOCTb, IIUPOKUHA HAaOOP
CTaTUCTHYECKUX W rpadUUecKuX NpOILEAyp aHaiu3a AaHHBIX, 4
Takke TMpoUeNyp CO3JaHHs OTYETOB, BBICOKAas CKOpPOCTH
BEIYMCIICHUH, TIPOCTOH 1 yI0OHBIH HHTEp(ETiC.

STATA. IlakeT MO3ULMOHUPYETCS KaK MHCTPYMEHT aHaJIN3a,
MpeIHa3HAYeHHBIH JJI CHEIMAIUCTOB, KOTOpBIE 3aHMMAIOTCS
Hay4YHbIMU HccienoBaHusMH. Cpean MPenMyIIecTB: IIUPOKHUI
HaOOp CpEICTB CTAaTUCTHYECKOTO aHajiu3a JaHHBIX, MIMPOKUH]
CIIEKTP BO3MOXKHOCTEH MO YIPABIEHUIO TAHHBIMH, BO3MOKHOCTH
MPOrpaMMHUPOBAaHUSl BCEH TIOCIENOBATENFHOCTH KOMAaHI U
nmpyrue.

R. Tlaker mocTymeH Juisi TPOBENEHHUS Pa3IUYHBIX BHUIOB
aHaNM3a, OT CaMbIX MPOCTHIX A0 CaMbIX CIOXHBIX. Cpenn
ITOCTOMHCTB: JIMHEHHOE M HEIMHEHHOE MOJECINPOBAHUE, AaHAIIN3
BPEMEHHBIX  PSJOB, TPOBEPKAa CTATUCTUYECKUX THUIOTES,
BO3MOXXHOCTU Pa0OTHI C JIBYXMEPHOU U TpEXMEPHOU TpaduKou.
HexoTopsle HETOCTaTKM HAYYHBIX M CTATHCTHYECKHX IaKETOB
MPUKJIAIHBIX TPOTPaMM:

EViews. Cpemu HemocTaTkoB: (aKTHIECKH OTCYTCTBYET
BO3MOXXHOCTb peajM3allid COOCTBEHHBIX AJITOPUTMOB, CJIa0ble
BO3MOXXHOCTH BH3YaJU3allMH, OTCYTCTBHE PyCU(HUIMPOBAHHOMH]
BEPCUH, HEOOXOIUMOCTD UCTIONB30BAHUSI KOMAaHIHON CTPOKH.

STATISTICA. Cpenn HEIOCTAaTKOB: OTCYTCTBHE peaTn3aIlui
HEKOTOPBIX ~ BaXHBIX TECTOB BPEMEHHBIX pAOOB, clabo
npopaboTaHHBIN 010k METO/IOB, HAalleJICHHBIX Ha
SKOHOMETPUYECKOE MOJCIIUPOBAHUE, BEICOKAsI CTOUMOCTb.

SAS, BMDP. IlpodeccnoHalbHBIE ITaKETBI, KOTOPHIC
MO3BOJIAIOT PabOTaTh CO CBEPXOOJBIIMMH OOBbEMaMH JaHHBIX,

IMMPUMCHATH Y3KOCTICITUAJIM3UPOBAHHEIC MCTOIbI aHajiu3a,




co3/aBaTh COOCTBEHHYIO CHCTeMy 00paboTkKM JaHHBIX. Kak
MpaBUIIO, TMOJOOHBIE TAKEThl CIOXHBI B OCBOCHHUH  JUISI
HenpodeccroHaIoB

OCHOBHBIC 3TaIlbl TPOBEACHUS
KOPPEJSIIIMOHHO ~ aHajiu3a B
TIITIT Statistica

B Statistica mns TpoBeACeHUS KOPPEIAIMOHHOTO aHAIU3a
HY>KHO BBITIOJHHUTD CIIETYONINE IIaTrH:

[ToaroroBka maHHBIX. Heobxommmo 3arpy3uTh HaHHBIC B
MporpaMMy, OUYHUCTUTh HUX OT TMPOMYUICHHBIX 3HAYCHUN WU
BEIOPOCOB, KOTOPBIE MOTYT MCKA3HUTh PE3yIbTaThl aHam3a. Tarke
HY>KHO ITPOBEPUTH HOPMAIBHOCTH paclpeieIeHIsI JaHHbIX.

Beibop mepemeHHbix. B MeHIO «AHamu3»  BBIOHpAIOT
«KoppeasuoHHbIN aHaTu3» U YKa3bIBAIOT IEPEMEHHBIE, KOTOPHIC
HY>KHO HCCIIeZ]oBaTh. BakHO, 4T0OBI BHIOpaHHBIE MEPEMEHHBIC
MMEJIM YHUCIIOBOW (opMaT U COOTBETCTBOBAIHM TPEOOBAHHSIM
aHanu3a

Bri6op metona xoppensaiun. Statistica mpemiaraeT HECKOIBKO|
METOJIOB  Koppemsuuu, Bkiodas Ilupcona, CrnupmeHa u
Kennanna. HyxHO BbIOpaTh TOT, KOTOPBIA HaWOOJEEe MOIXOIAMT
IJIST JAaHHBIX.

3anmyck ananm3a. HyxHo Haxkats KHOmMKy «OK», dT0OB]
3amycTUTh aHanu3. lIporpamMma aBTOMATHYECKH PaCCUUTACT
KO3 (QUITUSHTHI KOPPEIIALUU U PEIOCTABUT Pe3yJIbTaThl. Tarke
MOKHO HACTPOUTH JOTOJHHUTEIbHBIE TapaMeTphl aHaJIH3a,
HaIpUMep YPOBEHb 3HAUMMOCTH U JIOBEPUTENbHbBIC HHTEPBAJIBL.

Hepapxuueckue METO/IbI
KJIACTEPHOTO aHaIHu3a

KrnacTepHblii aHaiu3 — rpymnmna METOJ0B, HCIIOJIb3YEMBIX IS
KJIACCU(UKAIIMK OOBEKTOB MM COOBITHH B OTHOCHTEILHO
OJHOPOJHBIE TIPYIIbI, KOTOPbIE HA3bIBAIOT  KJIACTEPaMH.,
Hepapxuyeckue METOABI MPEANOJaralT IOCISI0BaTSIbHOS
00beIMHEHNE MEHBIINX KJIACTEPOB B OOJIBIIKME WU Pa3/ICICHHC
0OMBIINX KJIACTEPOB HA MEHBIIIHE.

— uepapXuUYecKHe arjoMepaThBHbIE MeTOJbl. B Haudase
paboThI ATOPUTMA BCE OOBEKTHI ABJISIOTCS OTIACTbHBIMH
kinactepamu. Ha mnepBoMm 1miare HamOojiee MOXOXKHUE
00BEKThI 00BENMHSIOTCS B KiacTtep. Ha mocnemyromux|
niarax o0beIMHEHUE MPOJOIDKACTCS IO TEX MOp, TMOKa
BCe 00BEKTHI HE OYAYT COCTABIISATH OJIMH KJIACTEP.

— HepapXUvecKue JUBU3UMHBIC (JenuMbie) MeTozbl. B
Hayajie paboThl aJIroOpuTMa BCE OOBEKTHI MPUHAJJICKAT
OJTHOMY KJIaCTepy, KOTOPBIH Ha MOCIEAYIOIIUX IIarax|
JICJIUTCS HAa MEHBIIME KJIACTEPhl, B PE3yJIbTaTe
oOpa3yercsi  IOCIICAOBATSIIBHOCTh  PACIICTIISIOIINX|
TpyMIL

ANTOPUTMBI KIIACTEPHOTO aHAIIN3A:

e Merox Hauboniee yHANEHHBIX COCENCH WM TOJTHAS
CBsI3b. PaccTosiHusA MEXIYy KiacTepamH ONpeAesIsIOTCs
HauOOJBIIUM PACCTOSHUEM MEXIY JIIOOBIMH JIByMS
00BEKTaMH B Pa3IMYHBIX KJIACTEPaX.

e Merox cpenHeir cBs3u. [is pemieHuWs Bompoca O
BKJIFOUEHUH HOBOTO OOBEKTAa B YK€ CYIICCTBYIOUIUH]
KJIACTEp BBIYMCIIACTCS CpEIHEe 3HAuYCHHE MEpbI
CXOZICTBa, KOTOPOE 3aTEM CPABHUBACTCS C 3aJaHHBIM|
[TOPOTOBBIM YPOBHEM.

e Meron VYopma. B KkadecTBe pacCTOSHUS MEXIY|
KjactepaMu OepéTcs MIpUPOCT CYMMBI KBaapaToB
paccTossHuii  OOBEKTOB JI0 IIGHTPOB  KJIAcTEPOB,
MIOJTy4aeMBbIN B PE3yJIbTAaTe UX O0OBECTUHEHYSL.

e llenTtpounHas kiactepusanusi. B o0oux Kiactepax
PACCUMTBHIBAIOTCS CPEIAHHME 3HAYCHHUS IEPEMEHHBIX
OTHOCSIIUXCS K HUM HAOJIIOICHHUIH.

Knacrepuzauus wmeromom K-
CPeIHUX

Mertoa K-cpenuux — 3T0 METOA KJIACTEPHOT'O aHaK3a, IeJIbIO|
KOTOPOTO SIBIISIETCSl pasJielicHne HAOIOJCHUH Ha KJIacTephl, pH|

PTOM Ka)kJ10€ HabIIOeHNe OTHOCUTCS K TOMY KJIACTEpy, K IIEHTPY




(LIEHTPOUAY) KOTOPOTO OHO OJIMKE  BCErO. IIpomecc
KIaccH(UKAIIMA HAYHHACTCS C 3a/IaHUSl HEKOTOPBIX HAYaIbHBIX|
yCIIOBU#  (KONMHYECTBO  OOpa3yeMbIX  KJIAacTEpOB,  TOPOT]
3aBEpIICHHUS TIpoIecca KiacCH(PUKaIMK U T. 11.).

AnroputMm K-cpemaux paboTaeT o ciaeayomeMy TPUHITAITY:

Breibop kommyectBa kimactepoB (K). Ha mnepBom artame
HEOOXOMMO OIPE/CIIUTh KOJUYECTBO KIACTEPOB, HAa KOTOPHIC
OynyT pasneneHbl JaHHBIE. VHWIOWanu3anws IEHTPOHIOB.
CiryqaifHBIM 00pa3oM BeIOHUparoTcs K Touek U3 JaHHBIX, KOTOPBIC
OyIyT HauaTBHBIMU IIEHTPOUIAMHU KIaCTECPOB.

Ha3nauenne Ttouek knacrepam. Kaxpas Touka JaHHBIX|
HA3HAYAETCS K KJIACTepPy, HEHTPOU]] KOTOPOTO HAXOAWUTCS OIIKE
BCETO K 3TOM TOUKE.

OOHoBneHHe  HeHTpouaoB. Jlma  kaxkmoro  Kiacrtepa
BEIYMCISIETCS HOBBIA ILIEHTPOHMJ Kak CpeqHee 3HAUYeHHE BCEX
TOYEK, MPUHAIIISKAIUX ITOMY KIIACTEPY.

[ToBTopenue maro 3 u 4. [llaru 3 u 4 MOBTOPSIOTCS 10 TEX|
Mop, ITOKa IEHTPOUIBI HE MEPECTaHyT U3MEHATHCS W HE OyAeT
ITOCTUTHYTO MaKCHMaJIbHOE KOJMYECTBO UTEPAIIHH.

JIMCKpUMUHAHTHBIN aHAIU3

Orto MeTox KiaccHpHUKAMA OOBEKTOB C YUYHTENEM, TO €CTh
MPUMCHACTCA, KOrJa IPUHAJICKHOCTDH O6’beKTOB K TIpYIIIC
BapaHee M3BECTHA.

Llenp TUCKPUMHUHAHTHOTO aHAIN3a — KIIACCU(HUKAIMSA HOBBIX
00BEKTOB 110 3apaHee 3aJaHHBIM TPYIIaM (KjaccaM, 00ydaroImum
BEIOOpKAM). Hekoroprle  3amgaum, KOTOpHIE  peIIaeT
IMICKPUMUHAHTHBIN aHAJIH3:

BBIOOpD W CTAaTHCTHYECKas OICHKA IPH3HAKOB, KOTOPbIC
HAWTYYIITIM o0Opa3om pa3auyaroT (hopmMupyroIrecs
COBOKYITHOCTH MEXIy COOOI;

MOCTPOCHUE JTUCKPUMHUHAHTHOW MOJIEIH JIJIS KilacCU(UKaIINY;
KJIACCU(HUKAIMS HOBBIX OOBEKTOB HA OCHOBE JIUCKPUMHHAHTHOMU
MOJICTIH;

NPOTHO3MPOBAHKE MTOBEICHHUS HOBBIX O0BEKTOB OTHOCUTEIIHHO
00BEKTOB, BXOJSIIMX B 00yUYaIONIe TPYIIIbI;

OLICHWBAaHWE TOYHOCTM M KadyecTBa MPOTHO30B Ha OCHOBE
MOTy4eHHON TUCKPUMUHAHTHON MOJIEITH;

COMNOCTaBJICHHE U YTOYHECHHE PE3yJbTAaTOB KiIacCH(PUKAIUH
0OBEKTOB;

UCIIOJIb30BaHNE JHCKPUMHHAHTHBIX MOJEINCH /IS pa3IndHBIX
CKOPHUHI'OBBIX CUCTEM M ITPOYCC.

MHoroMepHsbIi aHanu3
BBIOPOCOB NpPH  MOCTPOCHUH
9KOHOMETPHUYECKUX MOJIENeN

MHoOroMepHbIii  aHallM3  BBIOPOCOB  INPH  MOCTPOCHUH
PKOHOMETPUYECKUX MOJIENICH TMO3BOJISET BHISBUTH HETHUITHYHBIC
TSt N3y4aeMoii COBOKYITHOCTH COOTHOIICHUS MEX Ty 3HAUCHUSIMH
[Pa3HBIX TIEPEMEHHBIX ((DaKTOPORB). DTO HEBO3MOXKHO CHIEIaTh IIPH
0JTHOMEPHOM aHaJIN3€ BHIOPOCOB.

AnTopuTM TpOLEAYPHl MHOTOMEPHOTO aHaln3a BBIOPOCOB
OCHOBaH Ha OIpPEJICICHHU pacCTOSHHsS MaxaaHoOuca MexIy
AHAIN3UPYEMBIM Ha AHOMAJIBHOCTb BCKTOPOM UM BEKTOpPaMU
CpelHUX  OCTAIBHBIX TIEpEMEHHBIX. BvIOpoc  cumTaercs
AHOMAaNbHBIM, e€clii (haKTUYeCKoe 3HaueHHe P-cTaTUCTHKH
MpeBbIIIaeT e€ TabauaHoe (KPUTHIECKOE) 3HAUCHUE.

HexoTopsie MeTOAB! BBISBIEHUS BRIOPOCOB B MHOTOMEPHBIX
pSAAax TaHHBIX:
Merton ompenencHUs CTaHIAPTHOTO OTKJIOHEHHS (Z-OICHKA).
/I Kaxaoro 9JeMeHTa OJHOMEPHOrOo Habopa JaHHBIX|
BEIYUCIISIFOT CTaH/IaPTH3UPOBAHHYIO OIICHKY, KOTOpas
MOKA3bIBACT, CKOJIBKO CTAHJAPTHBIX OTKJIOHCHHUI COCTABIISCT €r0
OTJIMYME OT CPEOHEro 3HadeHHus 1o BeIOOpKEe. BwIOpoc
ompesenseTcs KaK O3JEMEHT CO 3HA4YCHHWEM Z-OIICHKH 33
mpenenaMu (BBIINIE WM HYDKE) 33JaHHOTO YHCIA CTaHIapTHBIX
OTKJIOHEHHH OT CPEIHET0 3HAUEHUS 110 BRIOOPKE.

Merton onpenenenns paccTossausg Maxananoouca. OCHOBaH Ha




MpeoOpa3oBaHUM  MHOTOMEPHBIX JaHHBIX K  OJHOMEpPHOMH
cratuctuke. PaccTrosane MaxananoOnca — Mepa pacCTOSTHHS OT
MHOTOMEPHOTO HAOJIOJICHHUS IO BEIOOPOYHOTO CPeAHEro Habopa
ITAaHHBIX, HOPMHPOBAHHOTO TPH  IOMOIIUM  BHEIOOPOYHOMH
KOBapHallUOHHOW MaTpHIIbI.

BBIOpOCHI Takke MPOBEPSIOT Ha MPEAMET OIIMOKU MTOATOTOBKHU
ITaHHBIX, TPYOIUPOBKH U T. ..

OreHKu YaCTHBIX u

MHOKECTBEHHBIX
K02 PUITMEHTOB KOPPEISAIINT

Yactaeie k03(hPpHUIIEHTHI KOPPETSAIIH UCTIONB3YIOTCS, YTOOBI
M30aBUTHCS OT BIMSHUS CTOPOHHUX NIPU3HAKOB. OHU H3MEHSAIOTCA
B mpenenax or —1 go +1, mpuuém yem Ommxe K03 UIHMEHT
Koppelsiiud K +1, TeM cuibHEe 3aBHCHMOCTb MEXY|
nepeMeHHBIME. Eciu koaddumment xoppemsmun 6ompmie 0, To
CBSI3b TIOJIOKUTENBHASL, @ €CJIN MEHBIIIE HyJIsI — OTpHUIaTENbHAasl.

MHOKecTBeHHBI KO3 PHUIUEHT KOPPESIHN XapaKTepH3yeT
TECHOTY JIMHEHHOM CBSI3W MEXIy OAHOH MEepeMEHHOU
(pe3yNbTaTUBHOW) W OCTaJbHBIMH, BXOAAIUMH B Monenb. OH
m3MmenseTcs B mpenenax oT 0 mo 1. KBaapaT MHOXXECTBEHHOTO
KOA(P(GUIIMCHTa KOPpPEISIIMA  Ha3biBaeTcs  KO3(duimeHToM
MeTepMUHAIINK, KOTOPBI  IMOKa3bIBAaeT JOJIO  BapHAIUH
[pE3yIBTaTUBHOT O NpU3HaKa, 00BSICHEHHYIO Bapualuen
(haKTOpPHOTO MPU3HAKA.

[IpoBepka 3HAYUMOCTH YaCTHBIX KOA(PPHUIIECHTOB KOPPEIALINH]
OCYIIECTBISIETCSI HA OCHOBe t-KpuTepusi CThIOJeHTA.

3HaYMMOCTh MHOKECTBEHHOTO KOA(PQHUIMEHTa KOPPEISIUH
mpoBepsiercs o F-kpurepuro.

JMcriepcMOHHBIM aHaIU3 U ero
BUJIBL.

OTO METO B MaTEMaTHYECKON CTATUCTUKE, HAIIPABICHHBIA HA
MOWCK 3aBUCUMOCTEH B 3KCIEPUMEHTAIBHBIX JAaHHBIX IyTEM
WCCIIEIOBAHNS 3HAYMMOCTH Ppa3IUYUid B CPEOHUX 3HAUYEHHUSIX
(ANOVA). B ortnnume ot t-xpuTepusi, IO3BOJIIET CPaBHUBATH
cpenHue 3HaYeHus TpEX u Oonee rpyni. Paspaboran P. dumepom
17151 aHaM3a pe3yJibTaTOB 3KCIIEPUMEHTAIbHBIX UCCe0BaHul. B
lmuTepatype Takke BcTpedaercs obo3Hauenue ANOVA

CyThb IUCHEPCHOHHOIO aHAJIN3a CBOJUTCS K HW3YYEHHIO
BIUSIHUSI OJHOM WIJIM HECKOJIbKMX HE3aBUCHUMBIX TE€PEMEHHBIX,
00BIYHO MMEHYEMBIX (PaKTOpaMH, Ha 3aBHCUMYIO IEpPEeMEHHYIO.
3aBHCHMBIE MEPEMEHHBIE MIPEJICTaBJICHBI 3HAYECHUSIMH
A0CONMIOTHBIX ~ IMIKan (mKana OTHouleHui). HesaBucumele
MepeMeHHbIe SIBIIIOTCS HOMMHATHUBHBIMU (mkana)
HalMEHOBaHUH), TO ecTb OTpaXaroT IPYIIIOBYIO
MPUHAIEKHOCTh, U MOTYT HMETh JBa MK OoJee 3HaYeHus (TUIa,
rpajaluy WIA yPOBHS).

B 3aBucumocTM OT THNAa M KOJMYECTBA IEPEMEHHBIX
[pa3IyaroT:

e 0aHO(AKTOPHBIN u MHOTO(aKTOPHBIH
JTUCTIEPCUOHHBIM  aHanu3 (OJHa WM HECKOJIBKO
HE3aBHCHUMBIX TIEPEMEHHBIX);

® OJHOMEpPHBII M MHOTOMEPHBIH JIUCIIEPCUOHHBIH
aHanmu3  (0gHa  WJIM  HECKOJBKO  3aBHCHUMBIX
TIEPEMEHHBIX);

®  MCIIEPCHOHHBIN aHAIN3 C TOBTOPHBIMU U3MEPEHUSIMY]
(751 3aBUCUMBIX BEIOOPOK);

e HMCIEPCHOHHBIM aHAJIHM3 ¢ HOCTOSHHBIMH (DaKTOpamH,
CilydailHBIMH (PaKTOpaMHu, U CMEIIaHHBIE MOJEIH C
¢akTopaMu 000MX THIIOB;

10.

KoMnoHeHTHBII aHaIIn3
CTAaTUCTUYECKUX JTaHHBIX

DOTO MHOTOMEPHBIA CTAaTUCTHYCCKUN METON CHIDKCHHS]
[pa3MEPHOCTH, TPUMEHSIEMBIH 17151 U3y4eHUs B3aUMOCBSI3EH MEXK Y|
BHAUCHUAMHM  KOJUYECTBEHHBIX  IEPEMEHHBIX. 3agaua
KOMITOHEHTHOTO aHaJHM3a COCTOUT B MPeoOpa3OBaHUM HCXOIHON
CHCTEMBl B3aMMOCBS3aHHBIX IIEPEMEHHBIX B HOBYIO CHCTEMY
HEKOPPEIUPOBAHHBIX 0000MIEHHBIX MoKasaTenen Wiy

OpPTOTrOHAJIbHBIX nokazarenacii. HoBbIe HCKOPPCIMPOBAHHBIC




IMOKa3aTeJIM Ha3bIBAIOTCSI KOMIIOHEHTAMHU.

Anroput™m KOMITIOHEHTHOT'O aHaJIM3a COCTOHT B|
MMOCIEIOBATEILHOM HU3BJIICYCHUH KOMITOHEHT. [TepBas
KOMITIOHCHTa XapaKTepU3yeT HauOOJBIIYI0 O BapHUAIlUH
MCXOMHBIX TIEPEMEHHBIX, BTOpas KOMIIOHCHTa OOBSICHSCT
HAUOOJBIIYI0 JIONIO JIMCIIEPCUU, HE OOBICHICMON IepBOi
KOMIIOHEHTOM u T.1. B pe3ynpTaTe KOMIOHEHTHOI'O aHaIu3a
MUCIIO TTONyYEHHBIX HEKOPPETNPOBAHHBIX KOMIIOHEHT COBIIA/IAET|
C YHCJIOM HCXOIHBIX IIEPEMEHHBIX. 1O €CTh KIIaCCHYCCKHH
KOMIIOHEHTHBIM aHAIM3 COXPaHSET Pa3MEPHOCTh MPOCTPAHCTBA
MepEMEHHBIX.

WHnuBuyanbHBIC 3HAYCHUS TIIaBHBIX KOMIIOHEHT MOTYT OBITH|
KCITOJB30BaHbEl IS JabHEHIIEr0 CTAaTHCTUYECKOIO aHajan3a,
HallpUMEpP: TMOCTPOCHUS YpPaBHEHHUS PErpPecCHH Ha TIIaBHBIC
KOMITOHEHTBI, KJIACTepU3allid HAOMIOACHUH TI0 TJIABHBIM
KOMITOHEHTAaM.

11

DakTOpHbIN aHanu3 B
CTaTUCTHUYECKUX
HCCIIEIOBAHUAX

OTO METOJ] U3yYeHHUs CTPYKTYphl MHOTOMEPHBIX JaHHBIX,
HaHpaBJ’ICHHbeI Ha BbISIBJIICHUC CKPBITBIX IMIEPEMCHHBIX
(bakTOpOB), KOTOpPBIC  OOBSICHSIIOT B3aMMOCBSI3H  MEXKIY|
HaOnronaeMpIMu  siBiieHUsIMA.  OcHOBHasi 1eib  (haKTOPHOTO
aHaJIn3a - CB€ACHNEC MHOXECTBA IICPEMCHHBIX K MCHbBIICMY YHCITY|
(bakTOpOB, KOTOPbIE OOBACHSIIOT OCHOBHBIC TCHICHLUH U CBA3U
MEXIY 3TUMH [IEPEMEHHBIMU.

3anaun GakTOpHOTO aHAJH3A:

Ymopomeane CTpyKTypsl JaHHBIX. CBemeHue OOIBIIOTO
KOJINYECTBA MEPEMEHHBIX K MEHbIIEMY 4HUCIy (hakTopoB, 4TO
oOneryaer HMX  MHTEPIpETAIMIO.  BBIABICHHE  CKPBITHIX
3aKOHOMEpHOCTel. PackpeiTne (QyHAaMEHTalIbHBIX TPUYMWH,
ekaliuX B OCHOBE HAaOJIIOAaEMBIX IBJICHUH. 4

[Moctpoenune HOBBIX MIEPEMEHHBIX. Co3pnanue
WHTETPUPOBAHHBIX ~XapaKTEPUCTHK, KOTOpbIE YJIOOHBI s
ImabHEHIIero aHaaIn3a Wik IPOTHO3UPOBAHHMS.

@DaKkTOpHBI aHaNW3 NPUMEHSETCS B CHUTYalUsX, KOraa
MHOXXCCTBO IEPEMCHHBIX MMCIOT CXOXUC XaPAKTCPUCTUKH HIIH|
B3auMOCBsI3aHbl. Hampumep, npu aHajin3e JaHHBIX O TOBEACHUH
MOKyHarened MOXXHO BBIABUTH OOmHME (AaKTOphl, Takue Kak|
MPEATIOYTCHHUEC 6peHIlOB HWJINW YYBCTBUTCJIBHOCTHL K CKHUJIKaAM,|
BMECTO TOTO YTOOBI M3y4aTh KaXKIyI0 EPEMEHHYIO OTACIBHO.

Buapt (axTOpHOTO aHanm3a: 01HO(aKTOPHBIH,
MHOTO(aKTOPHBIH, MPSIMOX M 0OpaTHBIH.

12.

KOMHBIOTepHI)Ie TEXHOJIOTNN
Npe/IBapUTEIbHOTO  aHaIM3a
JaHHBIX  Ipu  00paboTKe
BPEMEHHBIX PsIIOB

21.115[ aHaJIn3a BPEMCHHBIX PAAOB HUCIHOJIB3YIOTCSA PA3JIMYHBIC
SI3BIKH [TPOTPAMMHUPOBAHUS U OMOTHOTEKH:

Python - mpeocTaBisieT MUPOKHU CIIEKTP HHCTPYMEHTOB TS
paboThl C BPEMEHHBIMH psaMH, OT TPOCTHIX (YHKIUH JI0]
cnoxHbIX Mojeneid. Cpenu OubOnuorek: Pandas, Statsmodels u
Prophet.

R - mpemocTaBiseT MHMPOKHUI CIEKTP MAKETOB JUIS aHAIH33
BPEMEHHBIX PSJIOB M CTaTHCTHYECKOro MojeiaupoBanus. Cpenu
Hux: forecast u tseries.

Excel - momynspHbIfi HHCTPYMEHT AJIsi aHANHM3a BPEMEHHBIX
psAmoOB  Omaromapss — cBOeWd  JIOCTYMTHOCTH M TIPOCTOTE
nucrionb3oBanusa. B Excel moctymasl (yHkmum nmus pacuéra
CKOJIB3SIIIECTO CPEIHET0, aBTOKOPPENSAIMU M JPYTHX METOOB
aHaITN3a BPEMEHHBIX PSIIOB

Hekoropele ~ KOMIIBIOTEpHBIE  TEXHOJOTHH,  KOTOpBIC
MCTIONB3YIOTCS NI TPEJBAPUTEIBHOTO aHallu3a JAaHHBIX IIPH
00paboTKe BpEMEHHBIX PS/IOB:

O6paboTka TIPONYIICHHBIX  3HadYeHWH. lIpormymieHHbIe
3HAYCHHS B JJAHHBIX BPEMEHHOTO pslia 00padaThIBAIOTCS, YTOOBI
00eCIeYnTh HETPEPHIBHOCT M HAJIEKHOCTD aHAIH3A.

Pabora ¢ BeIOpocamu. HaOmromeHus, KOTOpPhIE 3HAYUTEIHHO,

OTJIMYAIOTCA OT OCTAJIBHBIX JAaHHBIX MW MOI'YT HCKa3WTb




PE3yIIbTATHl AHAIHM3A, BBISBISIIOTCS. H YCTPAHSIIOTCS.

CranwoHapHocTh ®  mpeoOpazoBanme. CTaTUCTHYCCKHC
CBOICTBA BpPEMEHHBIX PSJIOB, TaKHE KaK CpEJHEE 3HAUCHHUE U
mucniepcusi, 00ECIEYMBAIOTCS TOCTOSHHBIMH C  TCUCHHEM
BpeMeHHU. J[s NOCTWKEHHS CTAIllMOHAPHOCTH HCIOJIB3YIOTCS]
Takue METOJbI, Kak nuddepeHmpoBanme, ACTPCHIUPOBAHUE U
Imece3oHaIM3anusl.

Busyanu3zanus TaHHBIX. ITO HHCTPYMEHT, KOTOPBIH MTO3BOJISET
HATJSITHO TMPEJCTaBUTh JaHHBIE W OOJIETYUTh BBISBICHUE
[TPCHJIOB, IMKJIMYCCKUX M3MCHCHUN M aHOMAJTUH.

13.

IIpumeneHue
ABTOPErPECCUOHHBIX Mojenen
JUTST anmnpoKCUMaIuU u
MIPOTHO3a YPOBHEN BpEeMEHHBIX
psanos B ITIIT

ABTOperpeccuoHHasi MOJIeilb — MOJIEJIb BPEMEHHBIX PSJIOB, B
KOTOpPOM 3HAaueHUs] B TEKYIIUH MOMEHT JMHEWHO 3aBUCAT OT|
NpeAbIIYIIUX 3HAYSHHH 3TOoro *Ke pana. Ha ocHoBe umeromuxcs
CTaTHCTUYECKHUX JIAHHBIX MOXHO OOyYHUTh aBTOPETPECCUOHHYIO|
MOJENb, MOCJHE 4Yero ¢ €€ MNOMOUIbI0 MOXHO IOIBITaThCS]
CIIPOTHO3UPOBATh NajbHEUIINE TEHACHLUHMH POCTAa U HaJCHHUS
3HAYEHUH BPEMEHHOTO Psiza.

Otambel MOCTPOEHIUS  ABTOPETPECCHOHHBIX  MoOAene s
MIPOTHO3UPOBAHUS BPEMEHHBIX PSIIOB:

. CrnaxuBaHue  BPEMEHHOIO  psga €  [TOMOIIBIO
LIECHTPUPOBAHHOMN CKOIB3SILIEH CpeTHEM.

. OLeHKa CEe30HHOW KOMIIOHEHTBI B BHJAEC HHJIEKCOB
CE30HHOCTH U UX KOPPEKTHUPOBKA.

. Ucknrouenne Ce30HHOW KOMIIOHEHTBI M3 HCXOIHOIO
JUHAMUAYECKOTO psila U MOCTPOCHHE YPABHEHUSl TPEHIA IIO|
YpOBHSM psifa 0e3 yuéra ce30HHOCTH.

. Pacu€t ypoBHEW TMHAMUYECKOTO psiia C YYETOM MHJIEKCA
CE30HHOCTH U OIPe/IeTICHUE OCTATKOB.

. OLieHKa aIeKBaTHOCTH MOJTYYEHHOH MOJEIIH.

. BeInosiHeHHE TOCTIPOrHO3a ¢ MOMOIIBIO Pa3padoTaHHON
MOJICIIH.

HenocraTku aBTOperpecCHOHHBIX Mojeiei: TpeOoBaHUS K
BPEMEHHBIM psgaM. (as moadopa TOYHOW MOJeNn Tpedyercs|
JIOBOJIbHO OOJIblllasi BhIOOpKA, YTO Ha MPAKTUKE HE BCEr/a
BO3MOXKHO), HH3Kas aJalTUBHOCTh MOAENH (TpU IOIydeHUH|
HOBBIX JAHHBIX TOTO K€ Psia MOJEIh HY)XHO MEPUOAHYECKH]
JI000y4aTh).

14.

OneHka ageKBaTHOCTH MOJEJIEN
TpeHa.

OreHka aIeKBaTHOCTH (COOTBETCTBHS MOJIENIN HCCIIEAYEMOMY)
SIBIICHUIO WM OOBEKTY) Oa3upyeTcsl Ha aHaju3e psjia OCTATKOB,
KOTOPBIE  BBIPAXKAIOT  OTKJIOHEHUA PacUETHBIX  3HAUCHUU
3aBHCHMOI TepeMEeHHON OT QakTudeckux. Mojaenb CcuuTaercs
AZIEKBaTHOM, €CJIM OCTaTOYHOE OTKJIOHEHHE BPEMEHHOIO psifa
YIOBJIETBOPSIET CBOMCTBAM CITy4YalHON KOMIIOHEHTHI.

Kputepuu orieHKH aieKBaTHOCTH MOJIEIIH:

e Cny4ailHOCTh KOJE€OaHUI OCTATOYHBIX OTKJIOHCHHIA.
[IpoBepsieTcs mMpaBIIILHOCTH BRIOOpA BUIA TPEHAA.

e HopmanbHOCTB pacrnpeneneHus OCTaTKOB.
AHanM3UpyIOTCS 3HAYEHUS MOKa3aTeel acUMMETpUU U
JKCIIECCa, TOCKOIBKY BPEMEHHBIE PSJIBI SKOHOMHUYECKOTO
XapakTepa 0ObBIYHO HE OYEHb BEITUKH.

e PaBeHCTBO MaTeMaTUYECKOrO OXHUJAHWS YPOBHEH psAna
ocTaTtkoB Hym0. C 3TON LENbI0 CTPOUTCS t-CTaTHUCTHKA.
2

e HeszaBucuMocTh 3HaUCHUM ypOBHEH psiia OCTaTOUHBIX|
OTKJIOHEHMM.  YcTaHaBiIuBaeTcs MyTEM  MPOBEPKH]
Hanuus (OTCYTCTBUS) CYIIECTBEHHON aBTOKOPPEIISIIUY B
OCTaTOYHOM IMOCJIEA0BATENIFHOCTH TPEHAA C TTOMOIIBIO d-
kpurtepus JlapomHa — YoTcoHa.

15.

OLieHKa TOYHOCTU U HaJICKHOCTH
MoJiesiel TpeHaa.

ToyHOCT, W HAAEKHOCTH MOIECIHM XapaKTEPU3YIOT OJIM30CTh
[pacUETHBIX 3HaueHUi HaOmoneHuil Kk QaktrueckuMm. [Ipu 3ToM
PAN  XapakTEPUCTHK MOJENM OLICHUBACTCS C  3aJaHHOU




ITOBEpUTEIIBHOM BEPOSITHOCTHIO, OMPEAEIIAIONIeH HaEXKHOCTh TEX|
VJTH WHBIX CTaTUCTHYECKUX BBHIBOJIOB.
Kpurtepuu oLieHKH TOYHOCTU U HAAEKHOCTU MOJICIH:
® CpeTHEeKBaJpaTHYECKOe OTKIOHEHHE WM TUCTIepCHs]
OCTaTKOB;
®  CpeIHss OTHOCUTEIIbHAS OLITMOKA aIllpOKCUMAITUH;
® KO3 UIMEHTHI TAPHOW KOPPEIISAIUU, KOPPEISAIUOHHOTO|
OTHOIICHUS, TeTePMUHAIIIH;
® CyYIIECTBEHHOCTb YpaBHEeHUS 10 F-kpuTepuio ¢ 3alaHHON
BEPOSITHOCTHIO;
e 3HAYMMOCTH K03 duImenToB perpeccun no F-kpureputo
C BEPOATHOCTBIO.
Ecnu Bce myHKTBI MPOBEPKH JAIOT TIOJIOKUTEIBHBINA PE3yIIbTaT,
TO BBIOpaHHAs TPEHIOBAas MOJENb aleKBaTHA PEalbHOMY DAY
DKOHOMHYECKOW JMHAMUKH M €€ MOXXHO HCIIOJNb30BaTh s
MOCTPOCHUSI TMPOTHO3HBIX OIEHOK. B MpOTHBHOM cilydae —
MOJIeTIh HAJI0 YITyUIIAaTh.

6.6. llIkaabl M1 KPUTEPUH OLIEHUBAHUS MO OPMAM TEKYIIEr0 KOHTPOJISI U MPOMEKYTOTHOM
aTrecTanuu
HlkaJjia v KpUTEPUM OLCHUBAHUS

Ouenka Kpurepun ouenuBanus 1t MEPONPUSTUHIH KOHTPOJIA
¢ IPUMEHEHHeM 2-X 0AJIJIbHOM CHCTEeMbI
«3a4YTEHO» OIIK-4

PesynpTaThl 00yueHus: He chOPMHUPOBAHBI HA TOPOTOBOM
YpOBHE

«HE 3a4YTCHO»




