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1. llesu u 3212494 AU CIUILIHHBI

[{esnp TUCIMIUIMHBL: OCBOMTH METO/BI AHAJIN3a U ITIOCTPOEHUS BPEMEHHBIX PSIIOB,
IIOCTPOEHUS MOJENIEN U aHAJIM3a UX KaueCTBA IOCTPOEHUS PErPECCUOHHBIX MOJEIEN C
UCIIOJIb30BAHMEM BO3MOXKHOCTEH sI3bIKa IporpammupoBanus Python nis pemenuns
Pa3JIMYHBIX HAYYHBIX U MPAKTUYECKUX 3a7a4. 3aJa4l: -II03HAKOMUTBCS C Pa3JIMYHBIMU
BHJIaMH aHAJIN3a BPEMEHHBIX PSAJIOB -HAYUYUTHCS HA MMPAKTUKE CTPOUTH MOJIEII BPEMEHHBIX
PSZI0B, OLIEHUBATH UX KAY€CTBO U aJIeKBaTHOCTh, BEIOUPATh HAMIIYUIIIYIO MOJIEIb IS
IPOTrHO3MPOBAHMS - OCBOMTH METO/] TIABHBIX KOMIIOHEHT U €ro MpUMEHEHHE N7 OOPHOBI €
MYJIBTUKOJIMHEAPHOCTBIO IPU IIOCTPOECHUH PETPECCUOHHBIX MOJIEIIEH

Kparkoe cogepkanue TUCHMIIIMHBI

B nanHoMm Kkypce miig aHaiu3a, moCTPOEHUs MOJIeIel U TPOTHO3UPOBAHUS UCTIOIB3YETCS
a3bIK TporpammupoBanus Python - pabota ocymiectsisiercs B onnaiti-cpeae Google
Colab. N3yuaroTcsi BO3SMOKHOCTH UCTIONB30BaHUS OUOIHOTEK U Moayier Python st s
aHaJIM3a BPEMEHHBIX PSJIOB, MOCTPOSHUS MOJIeTIeH TpeH 1a U yuéra (pakTopa Ce30HHOCTH.
bonbimoe Buumanue yaensercs monenu SARIMAX, e€ peanuzanuu B Python, Bei6ope
ONTUMAJIBHBIX MTAPAMETPOB U TOCTPOCHUIO MPOTHO3a. Takke paccMaTpuBaeTCs METO
m1aBHBIX KOMIOHEHT (PCA) 1 ero ucnosib30BaHu€e B pErPECCHOHHOM U KJIaCTEPHOM
aHanmse.

2. Komnerenuuu odyuyawmerocsi, opmMupyembie B pe3yJibTaTe 0CBOCHUS
AUCUMILTAHBI

[TnarupyeMble pe3yabTaThl OCBOCHUS [TnanupyeMblie pe3yabTaThl
OIT BO (kommieTeHIInN) OOy4eHUs 110 TUCHUTUTHHE

3HaeT: METO/Ibl aHAIHM3a MPOOIEMHOMN CUTYAIHH C
YK-1 CriocoOeH oCymecTBIsATh KPUTHYSCKHA  [TOMOIIIBIO H3YUCHHSI €€ COCTABIISIFOIINX M CBSI3EH

aHanu3 MPoOJIEMHBIX CUTYyaIlui Ha OCHOBE MEXIy HUMH
CHCTEMHOTO TIOJIX0/1a, BEIPa0AThIBATh CTPATETHIO |YMEET: ONpENeaTh B paMKaxX BHIOpaHHONW MOJIENH
NelCcTBUIN 3a/1auu, TIOAJIeXkKAalIne JalbHenIel pa3paboTke ¢

MMPCIJIOKCHUCM CIIOCO00B HX PCIICHHUA

3HacT: MCTOAbI CTATUCTHYCCKOTO MOACIIMPOBAHUA U
IMPOTHO3UPOBAHUA HOCJ'Ie,I[CTBI/Iﬁ BBIABJICHHBIX
CTaTUCTHYCCKUX SaKOHOMepHOCTCﬁ

ITK-1 CniocoGeH akTUBHO y4acTBOBAThH B YMeeT: MPUMEHSTh METObl CTATUCTUYECKOTO
MPOBEICHUH SKCTIEPUMEHTAIBHBIX CTATUCTUUECKUX [MOACIMPOBAHUS U TPOTHOZUPOBAHUS TTOCIIEICTBHI
PacyeToB M0 OPUTHHATBHBIM METOAMKAM U BBISIBJICHHBIX CTaTUCTUYECKUX 3aKOHOMEPHOCTEH
KPUTUYECKH OLICHUBATh UX PE3YyIbTAThI MeeT npakTHUeCKUN OMBIT: MPUMEHEHHSI METOOB

CTATUCTUYCCKOI'O MOJACIINPOBAHUA U
[IPOTrHO3UPOBAHUA HOCJICI[CTBI/If/'I BBISABJICHHBIX
CTAaTUCTHYCCKHUX SaKOHOMepHOCTCﬁ

3. Mecro nucuuninnbl B ctpykrype OII BO

[lepedeHs mpeAnIeCTBYIOMNX TUCIIATUIHH, [lepedeHs MOCIETYIONNX AUCITUTITHH,
BUJIOB pabOT y4eOHOro IjiaHa BUJIOB paboOT

JlabopaTopHBIi TPAKTUKYM MO MaTeMaTU4YeCKOU
CTaTUCTHUKE,

[lakeThl IPUKIAAHBIX CTATUCTUYECKUX IPOTPaMM,
MeTo/1bl aHAJIM3a BPEMEHHBIX PSIOB,

He npenycmorpensl




|MH0r0MepHHI71 aHaJIn3 JaHHBIX

TpeboBaHUs K «BXOIHBIM» 3HAHUSIM, YMEHUSIM, HABbIKAM CTYIE€HTA, HEOOXOAUMbIM
IIPY OCBOCHUHU JJAHHOM JAUCIMIUIUHBI U IPUOOPETEHHBIM B PE3yIbTaTe OCBOCHUS

MpCAMICCTBYIOIMUX JUCIHUILINH:

Jucrumimna

TpeboBanus

IlakeThl MPUKIIAAHBIX CTATUCTUYCCKUX IIPOI'paMM

3HaeT: OCHOBHbIE CIIOCOOBI Pa3padOTKKU KOHIIETIIUN
NpOeKTa B paMKax 0003HaueHHON IpoOJIeMBbI ¢
(OopMyIUPOBKOH LIEIH, 3aa4, 0KH1aeMble
pE3yJIbTaThl U BOBMOXKHBIE Cephbl UX IPUMEHEHHUS,
CTAaTHUCTUYECKHE MAKEThl MIPUKIIAIHBIX IPOrpaMM
'YMeeT: IPUMEHSATh CTATUCTUYECKUE TTAKETBhI
MPUKIAIHBIX IporpamMm Mmeer npakTudeckuii
OTIBIT: IUIAHUPOBAHUS U OpraHu3aluu padboTy
Y4aCTHUKOB IIPOEKTA, a TAK)KE BHEIPEHHUS B
[IPAKTUKY PE3YJIBTAaTOB IIPOEKTA, IPOBEACHUS
SKCIIEPUMEHTAJIBHBIX CTATUCTUYECKUX PACUETOB

MHOl"OMepHHﬁ dHaJIM3 JaHHBIX

3HAET: METOJIbI MPOBEACHUS IKCIIEPUMEHTATBHBIX
CTAaTUCTUYECKUX PACUETOB [0 OPUTHHAIBHBIM
METOJIMKAM M KPUTHYECKH OIICHUBATh MX
pesynbrarsel YMeeT: iMeeT npakTu4eCcKui OIbIT:
MPOBEICHUSI AaHAIN3A U TEOPETUIECKOTO 0000IIEeHUS
Hay4YHBIX JaHHBIX B COOTBETCTBUU C 3aJ]a4aMHU
HCCIICIOBAHUS

MeToabl aHalIn3a BPEMCHHLIX pAI0OB

3HaeT: crocoObl aHaIM3a MPOOIEMHON CUTYaLUH C
MOMOILBIO U3YUYEHUS €€ COCTABISIOIINX U CBA3EH
MEXy HUIMH YMEET: OCHOBHbIE METO/IbI aHAIN3a
CTaTUCTUYECKUX JAHHBIX C IPUMEHEHUEM METO/I0B
MAaTeMaTHYE€CKON U JECKPUIITUBHON CTaTUCTUKU U
BEPOSITHOCTHBIX METOOB aHAJIM3a YHCIIOBOM U
HEYMCI0BON HH(OpPMAIINHY, OTIPEIETATh B paMKax
BbIOpaHHOW MOJIENIN 3a]1auu, MOAJIEKAIINE
anbHEHINEH pa3pabdoTKe C MPEATTOKEHUEM
croco0oB X pemuieHus MiMeet mpakTHUeCKHil OMBIT:
MCII0JIb30BAaHUSI OCHOBHBIX METOIOB
MaTEeMaTU4E€CKOU U JECKPUIITUBHON CTATUCTUKU U
BEPOSITHOCTHBIX METOJIOB aHAJIM3a YHCIIOBOU U
HEUrCI0BOI HHpOpMaLUu

JlaGopaTOpHBIN MPAKTHKYM 110 MaTEMaTHIECKOM
CTaTUCTHUKE

3HaeT: YMeeT: pealin30BbIBaTh OCHOBHBIE U
MOTUGUITUPOBAHHBIE METOABI 00PaOOTKHI
CTAaTHUCTUYECKUX JIaHHBIX, B TOM YHUCIIE C
MPUMEHEHUEM COBPEMEHHBIX HHPOPMAITOHHO-
KOMMYHHUKAI[MOHHBIX U MHTEJUIEKTyaJIbHbIX

TexHOJorui ViMeer NpakTU4eCKUM OIbIT:

4. O0béM 1 BUABI YUeOHOIT padoThI

OO6mas TpyA0€MKOCTh JUCHUILUIMHBI cOCTaBIseT 4 3.¢., 144 4., 46,5 4. KOHTaKTHOMN

paboThl

| Bun yue6HO# paboThI

| Bcero |PacnpeﬂeneHHe 10 ceMecTpaM




4acoB B yacax
Homep cemectpa
4
OO6mmast Tpy10EMKOCTh TUCITUTUTMHBI 144 144
AyoumopHvie 3auamusi: 36 36
Jlexmuu (JI) 12 12
[IpakTudeckue 3aHATUS, CEMHUHAPHI U (FITH) IPYTHE BHIIBI 0 0
aynuTopHbIX 3aHsaTui (I13)
Jlabopatopusie pabotsl (JIP) 24 24
Camocmosmenvras paboma (CPC) 97,5 97,5
MOJITOTOBKA K Ta0OpaTOpHBIM paboTam 42 42
MIOJITOTOBKA K DK3aMEHY 39,5 39.5
MOJITOTOBKA K MPOBEPOYHBIM 33JIaHUSIM U TeCTaM, 16 16
[TPOBOIMMBIM Ha JICKITUSIX
KoHcynpranyy u npoMexyTo4Hast aTTeCcTalus 10,5 10,5
Bu koHTpOIIs (3adeT, nud.3a4eT, SK3aMeH ) - 9K3aMEH

5. CoaeprkaHue TUCHMIIIMHBI

OObeM ayTUTOPHBIX 3aHIATUH 10 BUIaM B
paiigena HanmenoBanue pas3znenoB AUCLHUILUIMHbI dacax
Bcero JI I13 JIP
1 |AHanu3 BpEMEHHBIX Ps/IOB 12 4 0 8
) [TocTpoenue Mozaeneli BpeMEHHBIX PSIOB U 12 4 0 g
IPOTHO3UPOBAHNE
3 |Meton rmaBHbIX KoMIOHEHT (PCA) 12 4 0 8
5.1. Jlekuum
Ne Ne Kox-
nexuuulpasena HanmeHoBaHue WM KpaTKoe cosiepKaHKue JEKIIMOHHOTO 3aHATUS BO
4acoB
1 1 [[lonstue BpemeHHOrO psiia. CTalMOHAPHOCTb. 2
AHaJIu3 CTPYKTYpBl BpEMEHHOTO psizia. Buzyannzanusd. JlekoMmno3umust.
2 1 |ABTOKOppENsIIMOHHAs PyHKIUA U Koppenorpamma. Ckonb3siee cpegHee. TecT 2
qOV.
[TocTpoenue Mozaenu TpeHa BpEMEHHOTO psifa. YYET CE30HHOCTH IyTEM
3 2  |mpumeHeHMs (pUKTHBHBIX epeMeHHbIX. [IpoBepka ycnosuil ['aycca-Mapxkosa. 2
‘ToueyHbIl ¥ UHTEPBAJIbHBIN IIPOTHO3.
4 5 Monens Sarimax. OOyuasitorasi 1 TecToBas BeIOOpku. [logdoop mapameTpoB )
mozenu. IToctpoenune nporxosa.
5 3 CHmxeHne pa3MepHOCTH IpocTpaHcTBa. MeTon rmaBHbIX KOMIOHEHT (PCA). )
CBOJCTBA NIABHBIX KOMIIOEHT.
6 3 MynbTHKOIITMHEApHOCTh. [locTpoeHre ypaBHEHNS perpeccuy Ha IIaBHBIX )

KOMIIOHCHTAax. HpOTHO3Hp0BaHI/Ie.

5.2. llpakTHyecKue 3aHATHS, CEMHUHAPbI

He npenycmorpenst

5.3. JIaboparopHbie padoThI




Ne Ne Kox-
HaumenoBanue niu kpaTkoe cofepkaHue J1abopaTopHOi paboThI BO
3aHATHA|pa3Iena)
4acoB
AHann3 BpeMeHHbIX psiioB B Python. Busyanuzamnus. Cranuonapaocts. Tect
1,2,3 1 |[duxu-Dynnepa. [exkommnosuiius. ABTOKOppENIsIys 1 Koppenorpamma. Beisieienue| 6
TpeHna u ce3oHHocTu. (Jlaboparopusie Padotsr. Yacts 1 - JIP 1.1, 1.2).
ABTOKOppENSINS U KoppenorpaMma. BeIsiBiIeHHe TpeH1a U Ce30HHOCTH.
4 1 2
(JTaboparopusie Padotsl. Yacts 1 - JIP 1.3).
[TocTpoenune monenu TpeHaa BpeMeHHoro psja B Python. Mcnons3oBanue
5 2  |pUKTHBHBIX IEPEMEHHBIX I 3aaHus ce30HHOCTHU. (JTaboparopHbie PaboThI. 2
Yacts 2 - JIP 2.1,2.2).
6 ) [Iposepka yciosuii 'aycca-Mapkosa. IIporao3 To4edHbIi U UHTEPBAJIbHBIN. )
(JTaboparopusie Pa6otsl. Hacts 2 - JIP 2.3,2.4).
Mogzens Sarimax B 6ubnuoreke Scikit-Learn. OOyuaromias 1 TecToBasi BBIOOPKH.
73 ) [TonOop mapameTpoB Mojesd. ABTOMaTu4decKuil moadoop napameTpoB. OeHkKa 4
’ KauecTBa MOJIeIN U nporHo3upoBanue. (Jlaboparopusie Pabotsl. YacTs 2 - JIP
2.5,2.6).
PCA B Scikit-Learn. Jlucriepcuu miiaBHbIX KOMIIOHEHT. Bb16op "undopmaruBHbIX".
9,10 3 |Buzyanuzanus. Knactepnsiii ananus Ha ocHoBe PCA. (JIaGopaTtopHbie PaboThLI. 4
Uacts 3 - JIP 3.1, 3.2).
11. 12 3 [IpoGreMa MynbTUKOJUIMHEAPHOCTh U 60phba ¢ Heil. [locTpoenue ypaBHeHUS 4
’ perpeccuu Ha raBHBIX KommoHeHTax. (Jlaboparopasie Padorsr. Yacts 3 - JIP 3.3).
5.4. CamocrosiTesibHasA padoTa CTyIeHTa
Brinonnenne CPC
Criucok nureparypsl (¢ ykazaHUeM Kon-
[Monux CPC pasnenos, ras, cTpanul) / cceika Ha  |{CemecTp| BO
pecypc 4acoB
1. MHOTOMEpPHBIE CTATUCTUYECKUE METOIBI :
METOIMYECKHEe yKa3aHus / coctaButenu .
JI. MakapoBa, A. M. Urnarenko. — Coun :
CI'Y, 2018. — 64 ¢c. — Texkcr :
PIEKTPOHHBIN // JIaHb : DIIEKTPOHHO-
oubnuoreynas cucrema. — URL:
https://e.lanbook.com/book/147679 (nata
oOpatenus: 15.09.2021). — Pexum
mocTyma: sl aBTOPH3. TOJIb30BATENEH. 2.
Kanounukosa, E. 1. Cratuctudueckui
QHAJIM3 MPOCTPAHCTBEHHBIX JAHHBIX :
yuebHoe nocodue / E. U. Kanounnkoga, HO.
[MOJITOTOBKA K JIA0OpaTOPHBIM paboTam A. BapnamoBa. — Kazansb : KDY, 2023. — 4 42

140 c. — ISBN 978-5-00130-700-6. —
TexcT : aneKTpoHHBIH // JIaHb : AJEKTPOHHO-
oubnuoreynas cucrema. — URL:
https://e.lanbook.com/book/332354 (nara
oOpatuenus: 08.06.2025). — Pexum
mocTyma: AJisl aBTOPH3. MOJIb30BaTENeH. 3.
Turos, A. H. O6paboTka nanusix B Python.
OcHOBBI paboThI ¢ OMbIMOTEKOH Pandas :
yaeOHO-MeToanyeckoe nocodue / A. H.
Tutos, P. ®. Tazuesa. — Kazans : KHUTY,
2022. — 116 c. — ISBN 978-5-7882-3164-
8. — TekcT : aneKkTpoHHbIH // JIaHb :




DIIEKTPOHHO-OMOIMOTEYHAs cCCTeMa. —
URL.: https://e.lanbook.com/book/331013
(mara obpamenus: 08.06.2025). — Pexum
TOCTYyIIA: I aBTOPU3. MOJb30BaTeneil. 4.
Maxkkunuy, Y. Python n ananu3 nanHbIX.
[lepBruunast 00paboTKa TaHHBIX C
npumeHenneM pandas, NumPy u Jupiter :
cripaBOYHUK / Y. MakKWHHH ; IEPEBOJI C
aHruiickoro A. A. CliMHKUHA. — 3-€ U3/I.
— Mockaa : [IMK Ilpecc, 2023. — 536 c.
— ISBN 978-5-93700-174-0. — Texkcr :
PIEKTPOHHBIN // JIaHb : AIIEKTPOHHO-
oubnuoreunas cucrema. — URL:
https://e.lanbook.com/book/348086 (mata
oOpatenus: 08.06.2025). — Pexum
TOCTyNa: 7151 aBTOPU3. MOJIb30BaTeNIEH.
TexCThI IEKIUI B SJIEKTPOHHOM BHJIE.
MeTtonnyeckue ykazaHus K J1a00paTopHbIM
pabortam. [11aGnons! nporpamm Ha Python

IIOArOTOBKA K OK3aMCHY

1. MHOTOMEpHBIE CTATUCTUYECKUE METOJIBI
METOIMYECKHe yKa3aHus / coctaButenu M.
JI. Makaposa, A. M. Urnarenko. — Coun :
CI'Y, 2018. — 64 c. — Texcr :
AIEKTPOHHBIH // JIaHb : JEKTPOHHO-
6ubnuoreynas cucrema. — URL:
https://e.lanbook.com/book/147679 (nara
oOpatenus: 15.09.2021). — Pexum
OCTyTa: JJIs aBTOPH3. MOJIb30BaTeel. 2.
I'epacumoBa, E. A. DxoHOMETpHKa:
PErpecCUOHHBIN aHAIN3 ;| y4eOHO-
MeTonuyeckoe mocodue / E. A. I'epacumoBa,
M. 1O. Kapsimes. — Camapa : CamI'VIIC,
2011. — 98 ¢. — TeKcT : 2NMeKTPOHHBIH //
JlaHb : 3JEeKTPOHHO-OMONINOTEUHAs CHCTEMA.
— URL.: https://e.lanbook.com/book/130432
(mata obpamenus: 15.09.2021). — Pexum
TOCTyIIA: I aBTOPU3. MOJIb30BaTeNei. 3.
Boeliko, O. A. AHanu3 BpEMEHHBIX PAI0B U
MPOTHO3MPOBAHUE: TIPAKTHUKYM : y4eOHOE
nocobue / O. A. Boeiiko. — Koponés :
MI'OTY, 2019. — 175 c. — ISBN 978-5-
4499-0178-1. — TekcT : AIEeKTPOHHBIH //
JlaHb : 2IeKTPOHHO-OMOMHOTEYHAS CCTEMA.
— URL: https://e.lanbook.com/book/343160
(mara obpamenus: 29.06.2024). — Pexum
oCTyma: JAJIsl aBTOPHU3. TOJIb30BaTENIEH.
TexCThl TEKIMI B AJIEKTPOHHOM BHJIE.
MeTtoauueckne yka3aHus K 1a00paTopHbIM
pabotam. 111a0GnoHbI MporpaMM Ha SI3bIKE
Python

39,5

IIOATIOTOBKA K NPOBCPOUYHBIM 3aJIaHUAM U
TCCTaM, IPOBOAMMBIM Ha JICKIUAX

1. MHOTOMEpHBIE CTATUCTUYECKUE METOJIBI
METOIMYECKHE yKa3aHus / coctaButenu M.
JI. Makaposa, A. M. Urnarenko. — Coun :
CI'Y, 2018. — 64 ¢c. — Texkcr :
HIEKTPOHHBIH // JIaHb : 2JEKTPOHHO-

oudnmoreunas cucrema. — URL:

16




https://e.lanbook.com/book/147679 (nara
obpamenus: 15.09.2021). — Pexxum
TOCTyTIa: JJIs aBTOPH3. MOJI30BaTeNeH. 2.
I'epacumoBa, E. A. DxoHOMeTpHKa:
PErpecCUOHHBIN aHANIU3 ;| y4eOHO-
MeTonuyeckoe mocodue / E. A. I'epacumoBa,
M. 1O. Kapsime. — Camapa : CamI'VIIC,
2011. — 98 ¢. — TeKcT : 2NMeKTPOHHBIH //
JlaHb : 3JEeKTPOHHO-OMONINOTEUHAs CHCTEMA.
— URL: https://e.lanbook.com/book/130432
(mata obpamenus: 15.09.2021). — Pexum
OCTyTIa: ISl aBTOPHU3. TTOJIb30BATEIICH.

TexCThI IEKIUI B AJIEKTPOHHOM BHJIE.
[[Tab6oHbBI IporpaMm Ha si3bike Python

6. @OoH/1 OLIEHOYHBIX CPEICTB /ISl IPOBeIeHHsI TEKYIEero KOHTPOJIsi YCIIeBAeMOCTH,
NMPOMEXKYTOYHOM aTTeCTallMu

Kontponp kauecTBa ocBoeHUs1 00pa3oBaTeIbHON IPOrpaMMBbl OCYIIECTBISETCS B
cootBercTBHH ¢ [lonokennem 0 6aTbHO-PEUTUHTOBON CUCTEME OTICHUBAHUS PE3YIbTATOB
y4eOHOH AESITENIbHOCTH 00y4arOIINXCS.

6.1. KouTpoabHubie meponpusitusa (KM)

Vau-
Ha3zBanue
No | Ce- Bun Makc. ThIBa-
KOHTpOJbHOTO  |Bec [Topsinok HauncaeHUs 6aTOB
KM|mectp| xoHTposs MEDONDISITIS Oamn eTCs B
pOIIp A
Texymuii [TpoBepouHoe 3amaHue COAepKUT 4 MyHKTa, 32
1 4 KOHz ollh 3amanue 1 1 4  |mpaBWJIbHOE BHITIOJIHEHUE KAXKIOTO DK3aMeEH
P "CTalnOHapHOCTB" MyHKTa HauuchseTcs 1 6ann
[IpoBepounoe
. 3aganue (TeCT) COACPKUT 9 BOMIPOCOB,
Texymmii 3azaHue 2 . .
2 4 " 1 9 Ba kaxAblil IPaBUIIbHBIN OTBET PK3aMEH
KOHTpONb | "BpeMeHHbIC psabl
" Hauucsiercst 1 6amn
(Tecr)
. [IpoBepounoe 3agaHue (TeCT) COAEPKUT 3 BOIpocCa, 3a
Texymui " N o
3 4 saganue 3 "PCA 1 3 [Ka)KIpIil TpaBWIbHBIM OTBET YK3aMeH
KOHTPOJIb "
(Tecr) HauKcisgercs 1 6amr
JlaGoparopHbie
Texymuii pabotst. Hacts 1 3a IIpaBUIILHO BBIITOJIHEHHYIO PadOT
4 4 Y "Ananus 21 3 p yiop Y bxsaven
KOHTPOJIb " Hauucisgercs 1 Gamr
BpEMEHHBIX pAI0B" (
3 paboThI)
JlaboparopHsbie
Texymmit paborst. Hacts 2 3a IpaBUIIBHO BBITIOJIHCHHYIO padoT
5 4 Y "Monenu 1 6 P yiop y YK3aMeH
KOHTPOJIb " Hauncisgercs 1 6amn
BPEMEHHBIX PAAOB" (
6 pabor)
Texymmii JlaboparopHsie 3a Ka)KAyIO IIPABIUILHO BBIIIOJIHEHHYIO
61 4 KOH’E‘I om | P abome. Hacts 3 ) 1 4 ador Iza‘{HCIjlﬂeTC}I 1 Gamn 7 broaven
p "PCA" (4 paboTsI) P Y
[Tpome- " 3agaHue (TecT) comepKuT 14 BOpocos,
®OC "3ananue Ha . .
7 | 4 | xyTouHad sK3amere” - | 14 [3a kaxablil IPaBUIbHBIA OTBET DK3aMEH
aTTecTalus Hauncisgercs 1 6amn




6.2. Ilpouenypa npoBeaeHusi, KpUTEPHUH OLIEHUBAHUS

Bun

IIPOMEKYTOYHOMN IIponenypa nposeneHus
aTTeCTaluH

Kpurepun
OLICHUBaHUs

OK3aMCH

Ha sk3amMeH npoucXoauT OLIEHUBAHKE 3HAHUM, YMEHHUN U
PUOOPETEHHOTO OIBITAa 00YYAIOLIUXCS 110 TUCLUIUIUHE "
CrarucTrueckre METO/Ibl U MOJIEJIN TPOrHO3UPOBAHUS" HA OCHOBE
IIOJIyUYEHHBIX OLIEHOK 32 KOHTPOJIbHO-PEUTUHIOBBIE MEPONIPUATHUS
TeKy11ero KoHTpos. [Ipu HerocTaTouHOM U/uiu He ycTpauBaroen
CTY[I€HTa BEJINYMHE PEUTHHIa €My MOXET OBITh MPEJI0KEHO
BBITNIOJIHUTD 3a/laHue Ha 9k3aMeHe. B pesynbrare ckiaabiBaeTcs
COBOKYITHBI PEUTHHT CTYAEHTa, KOTOphIH auddepeHuupyercs B
OLIEHKY U MPOCTABIISIETCS B BEIOMOCTD, 3aUE€THYIO KHIKKY
crypeHta. OmnyHo: Bennunna peliTuHra odydaromierocs mno
quciumiuze 85...100 % Xopomo: Bennunna peiiTunara
oOyuaromerocst qucuuruinbe 75...84 % Y1oBiIeTBOPUTENBHO:
Bemnuunna peiitunra obyvaromerocs mo gucruruiaae 60...74 %
HeynosnerBopurensHo: Benuunna peiftunra o0ydaromerocs mno
mucrumiuge 0...59 %. Ouenka no AUCUUIIIMHE BHOCUTCS B
«IIpunoxxeHne K JUIIOMY MarucTpa.

B cooTBeTCTBUH
cmm. 2.5,2.6
[ lonoxxenusa

6.3. Ilaciopt poHAA OLIEHOYHBIX CPEACTB

KommereHmn

Pesynbrarsl 00yueHus

YK-1

3HaeT: METOo/Ibl aHAIM3a MPOOIEMHON CUTYallMH ¢ IOMOILBIO U3YUYEHHUS €€

COCTAaBIISIOIINX U CBSA3EH MCKY HUMU

YK-1

YMeeT: orpenesaTh B paMKax BRIOPaHHOM MOAENH 3a1a4H, MOJJIeKalie
MaTbHEHINEH pa3paOdoTKe C MPEITIOKESHUEM CIIOCOO0B UX PEIICHUS

[1K-1

3HacT: MCTOAbI CTATUCTHUYCCKOTO MOJACIMPOBAHUA U IIPOTHO3UPOBAHHUA
HOCJ'IG,I[CTBI/Iﬁ BBIABJIICHHBIX CTATHCTUYCCKHUX SaKOHOMepHOCTCﬁ

[1K-1

YMeeT: MPUMEHSTh METO/Ibl CTATUCTUYECKOTO MOJIETTUPOBAHUS U
[IPOTrHO3UPOBAHUSA HOCHGI[CTBI/Iﬁ BBISIBJICHHBIX CTaATUCTUUYCCKUX
3aKOHOMEPHOCTEN

[1K-1

Nmeer HpaKTI/I‘IGCKI/Iﬁ OIIBIT: MPUMCHCHUA MCTOJ0B CTATUCTUYCCKOI'O
MOJIEJTMPOBAHUS ¥ POTHO3UPOBAHUS TTOCIIEACTBUN BbISIBIEHHBIX
CTATUCTUYECKUX 3aKOHOMEPHOCTEMN

TumnoBbie KOHTPOJIBHBIC 3alaHUS 110 KaAXKAOMY MCPOIIPUATHIO HAXOIATCA B
IMPUITOKCHUAX.

7. YueOHO-MeTOAMYECKOEe 1 MH(OPMAIIMOHHOE O0ecredeHue TUCHUIIMHBI

IleuaTnasi y‘-leﬁHO-MeTOI[I/I‘IECKaﬂ AOKYMCHTAIIUA

@) OCHOBHas

aumepamypa:
1. Kpewmep, H. I1I. Oxonometpuka [Texct] yueOHUK 1Sl By30B 11O

crienquanbHOCTAM 3koHOMUKH U ynp. H. ILl. Kpemep, b. A. Ilytko ; nmox pea. H. I1I.

Kpemepa. - 3-e uzn., nepepad. u gom. - M.: KOHUTU-ITAHA, 2013. - 328 c.

SKOHOMHCTOB ¥ MEHEKEPOB YueO. JJIsl SKOH. CelMaabHOCTEN By30B A. M.

2. yOpos, A. M. MHOTOMEpHbIE CTaTUCTUUYECKHE METOABL: J{7s

Hy6pos, B. C. Mxurapsn, JI. . TpomuH. - M.: ®unaHcel u ctatuctuka, 2003. -

349, [

I]c.




3.  AdanaceeB B. H. DxonomeTrpuka : y4eb. 1Jis By30B MO CIIEIIUATLHOCTH
061700 "Craructuka" u ap. skoH. cnenpanbHocTsM / B. H. Adanacses, M. M.
O36ames, T. U. I'ynsesa ; nox pen. B. H. Adanacsesa. - M. : ®uHaHCH 1
cratuctuka, 2006. - 255 c. : un.

0) OononHumMeNbHASL IUMepPamypa:

1. Maremarnyeckas craructuka Yue0. 11 BTy30B B. B. I'opsiunos, 1. B.
[TaBnog, I'. M. IIBetkoBa, O. U. Teckun; [lox pex.: B. C. 3apyOuna, A. I1.
Kpuwmenko. - M.: U3narensctBo MI'TY nm. H. 3. baymana, 2001. - 423 c. un.

2. 3ansnun B. . MaremaTtuyeckas ctaTuctuka : yue0. mocooue / B. 1.
3amsnuH, E. B. Xapuronosa ; FOx.-Ypai. roc. yH-T, Kad. Mart. ananus ; FOYpI'VY. -
Yensounck : MznarensctBo FOYpI'Y, 2008. - 146 c.

3. AiuBazsan C. A. IIpukiaagnas craructuka : MccnenoBanue
3aBucuMocTel : cripaB. u3a. / C. A. AtiBazsn, U. C. Entoxkos, JI. JI. MemankuH ;
noa. pen. C. A. AiiBazsiHa. - M. : ®uHaHChI U cTaTucTuka, 1985. - 487 c. : ui.

4. Tlpuxnagnas craructuka. Knaccudukanus u CHI>KEHHUE Pa3MEPHOCTH :
Cmpas. mocobue / C. A. AiiBazsn, B. M. byxmta6ep, . C. Entoxos, JI. 1.
Memankus; [lox pen. C. A. AiliBa3sHa. - M. : ®unaHchl 1 crarucTuka, 1989. - 606
C.: M.

6) omedyecmeernHvle U 3apy6eofcnbze JHCYPHAbL NO Oucuunﬂuﬁe, umerouuecs 6 oubnuomexe:

He npenycmorpeHnsl

2) MemoouuecKkue YKazaHus 0 Cmyo0eHmos8 no 0C80EHUIO OUCYUNTUHDL.

1. Meroauueckue yka3aHus K jabopatopHbiM padoram (Yactu 1-3)
2. llla6monsl mporpamm Ha s3eike Python

3. JlataceTsl Jj1s aHAlIM3a

4.  TekcTbl JEKIUA

U3 HUx. yqe6H0-MemoduueCKoe obecneverue camocmosmenbHou pd60n’Ibl cmydeﬂma:

1. JlaTracersl Il aHAIM3a

3JICKTp0HHaﬂ yqeﬁHO-MeTO)II/I‘leCKaﬂ AOKYMECHTAIIUA

Haumenosanue
Ne Brn peeypea s | bubnuorpaduueckoe onrcanue
JTUTEPaTyPHI AIEKTPOHHOMN
bopme
MaxkkuaHaY, Y. Python u ananus nanneix. [Tepsudnast o0padoTka
naHHBIX ¢ puMeHeHueM pandas, NumPy u Jupiter : cipaBouHUK
SEC / Y. MakKWHHHY ; TIepeBOJl ¢ aHuiickoro A. A. CnuHknuHA. — 3-
OcHOBHAasA e m3a. — Mockasa : JIMK Ilpecc, 2023. — 536 c. — ISBN 978-
1 N371aTe/IbCTBA o
uTeparypa T 5-93700-174-0. — Tekcr : 3neKTpOHHBIH // JIaHb : AIMEKTPOHHO-
oubmmoreunas cucrema. — URL:
https://e.lanbook.com/book/348086 (mata oOpameHus:
08.06.2025). — Pexkxum mocTyna: A1 aBTOpH3. TIOJIb30BaTENCH.
MHOrOMepHbIE CTATUCTUYECKUE METO/IBI : METOUUECKUE
3bC
b OcHoBHAas B ykaszanus / cocraButenu . JI. MakapoBa, A. M. UrHarenko. —
nmuTepaTypa T Coun : CI'Y, 2018. — 64 c. — TexcT : anekTpoHHbIH // JIaHb :
DIIEKTPOHHO-OMbOInoTeynas cucrema. — URL:




https://e.lanbook.com/book/147679 (nata obpareHus:
15.09.2021). — Pexxum moctyna: A aBTOpH3. TIOJIb30BaTENCH.

OcHOBHAsA
TuTepaTypa

9BbC
N30aTeILCTBA
Jlaun

Kanounukosa, E. . CtatucTuueckuii aHaaus3
MPOCTPAaHCTBEHHBIX JIaHHBIX : yueOHoe nocobue / E. .
Kanounukosa, 0. A. BapnamoBa. — Ka3sans : KOV, 2023. —
140 c. — ISBN 978-5-00130-700-6. — TekcT : 2IeKTpOHHBIH //
Jlans : anexTpoHHO-O0MONMMOTEYHas cuctemMa. — URL:
https://e.lanbook.com/book/332354 (nata oOpareHus:
08.06.2025). — Pexxum poctyna: Juisi aBTOPHU3. TOJIb30BaTeei

JlononauTenbpHas
muTeparypa

9bC
N30aTeILCTBA
Jlaun

['enbman, 3. Perpeccus: Teopus u npaktuka / 3. I'enbman, /1.
Xun, A. Bextapu ; nepeBof ¢ anrmiickoro B. C. SluenkoBa. —
Mocksa : JIMK Ilpecc, 2022. — 748 c. — ISBN 978-5-97060-
987-3. — Tekcrt : neKTpoHHbIH // JIaHb : 27€KTPOHHO-
oubnuoreunas cucrema. — URL:
https://e.lanbook.com/book/241220 (nara oOparieHus:
08.06.2025). — Pexkxum moctyna: AJis aBTOpH3. TOJIb30BaTENCH.

JlononauTeNbHAS
muTeparypa

ObC
N31aTeIbCTBA
Jlann

Turos, A. H. O6paboTka nanubix B Python. OcHOBBI paboTHI C
oubmnorekoi Pandas : yueOHo-meToamueckoe mocodue / A. H.
Turos, P. ®. Tasuesa. — Kazann : KHUTY, 2022. — 116 ¢c. —
ISBN 978-5-7882-3164-8. — TekcT : aneKTpoHHBIH // JIaHb :
DIIEKTPOHHO-OnOMMoTeuHas cucrtema. — URL:
https://e.lanbook.com/book/331013 (nara obparenus:
08.06.2025). — Pexum noctyna: 1Jig aBTOPU3. MOJIb30BATEIEH.

HCpC‘IGHB HCIIOJIB3YCMOT'O IIPOIrpaMMHOIO oOecreUeHMS:

N —

Microsoft-Windows(6eccpouno)
. Microsoft-Office(6eccpouno)

3. ®T'AOY BO "HOYpI'Y (HNY)"-ITopran "Dnekrpounsiii OYpI'Y"
(https://edu.susu.ru)(6eccpodno)
4. -Python(6eccpouHo)

[Tepeuens ncnoab3yeMbIx NpodeccruoHanbHbIX 0a3 JaHHBIX U UH(OOPMAIMOHHBIX
CIIPAaBOYHBIX CUCTEM:

Her

8. MarepuajibHO-TeXHUYECKOE O0ecredeHre TUCIMIIINHbI

Bun 3agaruit

Ne
ayJ.

OcHoBHOE 000py/IOBaHKE, CTEH/IbI, MAKEThI, KOMITBIOTEpHAs TEXHHUKA,
IIPEyCTaHOBJIEHHOE [TPOrpaMMHOE 00eCIIeYeHUEe, UCTIONB3YEMOe IS

PAa3JIMIHBIX BUOOB 3aHITHI

ITpakTueckue 3ansatust u (405

CEMHHAPBI

M

KoMIIBIOTEpHBIN KI1acC C BBIXOJIOM B HHTEPHET

HuddepenuupoBannsiii 405

[1K ¢ mpoekropom s npenonasarens+ [IK mist crynenros

3a4eT (1)
405
Jlexunn (1) [IK ¢ npoekropom juist npenopasarens+ [IK st cryneHToB
Kontpons 405

caMOoCTOsTeNbHOM paboTsl |(1)

[1K ¢ mpoekropom ansa npenogasarensa+ [IK ans ctynenton




