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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
MHOTOMEpHBIi aHAN3 TaHHBIX, [Ipon3BoOACTBEHHAS TIPAKTHKA (TIPAKTHKA MO
JlabopaTopHbIii MPAKTUKYM IO MaTeMAaTUYECKON PO IO TPOPECCHOHATEHON ACATETBHOCTH) (5
CTaTHCTHKE, cemecTp),
MeTo/1pl aHAJTN3a BPEMEHHBIX PSIJIOB [Tpon3BoACTBEHHAS MMPAKTHKA (MpeaIuIuIoMHas) (5




|ceMeCTp)

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

MpCAMICCTBYIOIMUX JUCIHUILINH:

Jucrumimna

TpeboBanus

MHOroMepHbIN aHaIU3 JaHHBIX

3HAET: METOJIBI MPOBEACHUS IKCIIEPUMEHTATBHBIX
CTaTUCTUYECKHUX PACUETOB MO OPUTMHAJIBHBIM
METOJIMKAM M KPUTHYECKH OIICHUBATh MX
pesynbrarel YMeeT: IMeeT npakTU4eCKUi OIIbIT:
MPOBEICHMSI AaHAIN3A U TEOPETUIECKOTO 0000IIIEeHUS
Hay4YHBIX JaHHBIX B COOTBETCTBUU C 3aJ]a4aMU
HMCCIICIOBAaHUS

MeTo/bl aHAJIM3a BPEMEHHBIX PSAIOB

3HaeT: crocoObl aHaIM3a MPOOIEMHON CUTYaLUH C
MOMOIIBIO U3YUEHUS €€ COCTABISAIOIINX U CBA3EH
MEXy HUIMH YMEET: OCHOBHBIC METO/IbI aHAIN3a
CTATUCTUYECKHUX JAHHBIX C IPUMEHEHUEM METO/I0B
MAaTeMaTHYE€CKON U JECKPUIITUBHON CTaTUCTUKHU U
BEPOSITHOCTHBIX METOJOB aHAJIM3a YHCIOBON U
HEYMCII0BON HH(OPMAIIHHU, OTIPENCTATh B paMKax
BBIOpaHHOW MOJIENIN 3a]1auu, MOAJIEKAIIUE
nagpHENIeH pa3paboTke ¢ MPeIoKeHUEM
croco0oB ux pemieHus MiMeet mpakTUUeCKHil OMBIT:
MCITOJIb30BAHUSI OCHOBHBIX METOIOB
MaTEeMaTUYE€CKOU U JECKPUNITUBHON CTATUCTUKU U
BEPOSITHOCTHBIX METOJIOB aHAJIM3a YHCIIOBON U
HEUNCI0BOI HH(pOpMaLuu

JlaGopaTOpHBIN MPAKTHKYM 110 MaTEMaTHIECKOM
CTaTUCTHUKE

3HaeT: YMeeT: pealln30BbIBATh OCHOBHBIE U
MOTUPHUITUPOBAHHBIC METOABI 00PaOOTKH
CTaTUCTUYECKUX JIaHHBIX, B TOM YHUCIIE C
PUMEHEHUEM COBPEMEHHBIX MH(OPMALIMOHHO-
KOMMYHHMKAI[MOHHBIX U UHTEJUIEKTYaJIbHBIX
TeXHOJ0rui ViMeeT NpakTU4eCKUH OIbIT:

4. O0béM 1 BUABI YUeOHOIl padoThI

OO6m1ast TpyA0€MKOCTh JUCHUIUIMHBI COCTaBIsET 4 3.€., 144 4., 58,5 4. KOHTaKTHOM

paboThI
Pacrnipenenenue mo cemectpam
. Bcero B Hacax
Bun yuebnoit paboret 4acoB Howmep cemectpa
4
OO6mast Tpy10EMKOCTh AUCIUTUIMHBI 144 144
AyOoumopHvie 3auamusi: 48 48
Jlexuuu (JI) 16 16
[IpakTudeckue 3aHATUS, CEMHUHAPHI U (WIIN) IPYTHE BHUIBI 0 0
aynuTopHbIX 3aHsaTui (I13)
JlabopartopHsbie padoTsI (JIP) 32 32
Camocmosmenvuas paboma (CPC) 85,5 85,5




MIOJITOTOBKA K DK3aMEHY 37,5 37.5

MOJITOTOBKA K MIPOBEPOYHBIM 331aHUSM U TECTaM, 16 16
MPOBOJAMMEBIM Ha JICKIIUSX

MIOJrOTOBKA K JJaOOpaToOpHBIM paboTam 32 32
KoHcynpranyy u npoMeKyTouHast aTTeCTalus 10,5 10,5
Bu koHTpOIIs (3adeT, nud.3a4eT, SK3aMeH ) - 9K3aMEH

5. ConeprkaHue TUCHMILTIMHBI

OObeM ayTUTOPHBIX 3aHATHH 110 BUaM B
pajzgena HaumeHnoBaHue pa3aesioB TUCIUITITMHbI Jacax
Bcero JI 113 JIP
1 |AHanu3 BpEMEHHBIX Ps/IOB 12 4 0 8
) [TocTpoenue Monenelt BpeMeHHBIX PSIIOB U 20 3 0 12
[IPOrHO3UPOBAHUE
3 |Meton rmaBHbIX kKoMnOHEHT (PCA) 16 4 0 12
5.1. Jlekuun
Ne Ne Kox-
HanmMeHoBaHue WN KpaTKoe co/iepKaHKue JIEKIIMOHHOTO 3aHATHS BO
neKuuujpasaena HACOB
1 1 [[lonstue BpemeHHoro psiia. CTallMOHAPHOCTb. 2
AHaN3 CTPYKTYpbl BpeMEHHOTO psiia. Busyanuzanus. Jlekomno3unus.
2 1 |ABTOKOppENsIMOHHAs PyHKIUA U Koppenorpamma. Ckoinb3siiee cpegHee. TecT 2
qOV.
[TocTpoeHue Mozienu TpeHAa BpEMEHHOTO psAjia. YUET Ce30HHOCTH IMyTEM
3,4 2  |mpumeHeHMs (PUKTHBHBIX epeMeHHbIX. [IpoBepka ycnoswuii ['aycca-Mapxkosa. 4
‘TodyeuHbIl 1 UHTEPBAJIbHBIN TPOTHO3.
56 5 Monens Sarimax. OOyuasitorasi 1 TectoBas BeIOOpku. [logoop mapameTpos 4
’ Mozenu. Iloctpoenue nporuosa.
7 3 CHuXeHue pa3MepHOCTH NPOCTpaHCTBA. MeToa rm1aBHbIX KoMIoHEHT (PCA). )
CBoliCTBa INIABHBIX KOMITOEHT.
2 3 MynbTHKOIIMHEApHOCTh. [locTpoeHre ypaBHEHNS PErpeccuy Ha IIaBHBIX )
komrnoHeHTax. [IporuozupoBanue.
5.2. IlpakTHyecKkue 3aHATHS, CEMUHAPBI
He npenycmorpenst
5.3. JIaboparopHbie padoThI
Ne Ne Kox-
HaumeHoBaHMe WK KpaTKoe cofiepkaHue 1a00opaTopHoi paboThI BO
3aHATHUA[pa3ena HACOB
AHanm3 BpeMeHHBIX psioB B Python. Busyanuzanus. Cranuonaprocts. Tect
1,23 1 [duku-®Oynnepa. JJexkommnosunus. ABTOKOppeALUs U Koppenorpamma. Beisienenue| 6
TpeHaa u ce3oHHoctu. (Jlaboparopusie Padotsl. Hactes 1 - JIP 1.1, 1.2).
4 1 [TpoBepka crabunsHOCTH TpeHaa. Tect YOVY. (Jlaboparopubie Pabotsr. YacTs 1 - )
JIP 1.3).
56 ) [TocTpoenue Momenu TpeHaa BpeMeHHoro psaaa B Python. Mcnons3oBanue 4
’ (UKTHBHBIX IEPEMEHHBIX JJIs 3a1aHus ce30HHOCTH. (JlabopaTtopHbie PaboThI.




Yacts 2 - JIP 2.1,2.2).

7,8 2

[IpoBepka ycinoBuii ['aycca-Mapkosa. [Iporao3 ToueyHbIi U MHTEPBAJIbHBIM.
(JTaboparopusie Padotsl. Yacts 2 - JIP 2.3,2.4).

9,10 | 2
2.5,2.6).

Mogenp Sarimax B 6ubnuoreke Scikit-Learn. OOyuaromias 1 TecToBasi BBIOOPKH.
[TonOop mapameTpoB Mojesid. ABToMaTudeckuil moadoop napameTpoB. OLeHka
KadecTBa MO/ieNd U iporHo3upoBanue. (Jlaboparopusie Pabotsr. Yacts 2 - JIP

Uacts 3 - JIP 3.1, 3.2).

PCA B Scikit-Learn. J/[uciepcuu rmaBHBIX KOMIIOHEHT. Bb16op "nHpopmMaTBHBIX".
11,12 3 [Bmyammzauus. Knactepusiii ananu3 Ha ocHoBe PCA. (JIaboparopusie PaGoTsr.

13, 14 3

[Ipobiema MyIBTHKOJUIMHEAPHOCTh U Oopb0a ¢ Hel. [locTpoenne ypaBHeHUs
perpeccun Ha r1aBHbIX KomrnoHeHTax. (Jlaboparopusie Pabotel. Yacts 3 - JIP 3.3).

15.16 3

Uacts 3 - JIP 3.4).

Teopetnueckue ocHoBsl PCA. Marpuunsie ¢popmyisl. (JJabopatopusie PaGoTsr.

5.4. CamocrosiTesqibHasi padoTa CTyIeHTa

Brimmonaenne CPC

TTonsun CPC

Crnucoxk nureparypsl (¢ yKazaHUEM
paszesnoB, IiaB, CTpaHUIl) / CChIIKA Ha

peCcypc

Cemectp

Koi-
BO
acoB

IIOArOTOBKA K OK3aMCHY

1. MHOTOMEpHBIE CTATUCTUYECKUE METOIBI
METOIMYECKHE yKa3aHus / coctaButenu M.
JI. Makaposa, A. M. Urnarenko. — Coun :
CI'Y, 2018. — 64 c. — Texcr :
AIEKTPOHHBIH // JIaHb : JEeKTPOHHO-
6ubnuoreynas cucrema. — URL:
https://e.lanbook.com/book/147679 (nara
oOpatenus: 15.09.2021). — Pexum
OCTyTIa: JJIs aBTOPH3. MOJIb30BaTeei. 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. MOJb30BaTeNnei. 3.
Boeiiko, O. A. AHanu3 BpEMEHHBIX PAI0B U
MPOTHO3MPOBAHUE: TIPAKTHUKYM : y4eOHOE
noco6ue / O. A. Boeiiko. — Koponés :
MI'OTY, 2019. — 175 c. — ISBN 978-5-
4499-0178-1. — TekcT : AIeKTPOHHBIH //
JlaHb : 2IeKTPOHHO-OMOMHOTEYHAS CUCTEMA.
— URL: https://e.lanbook.com/book/343160
(mara obpamenus: 29.06.2024). — Pexum
oCTyma: JAJIsl aBTOPHU3. TOJIb30BaTENIEH.
TexCThI TEKIMI B AJIEKTPOHHOM BHJIE.
MeTtoauueckre yka3aHus K 1a00paTopHbIM
pabotam. [11aGnoHbI porpaMM Ha sI3bIKE
Python

37,5

IIOAIOTOBKA K MPOBCPOUYHBIM 3aJIaHUAM U
TCCTaM, IPOBOAMMBIM Ha JICKIUAX

1. MHOTOMEpPHBIE CTATUCTUYECKUE METOJIBI :
MeToANYeCcKHe yKka3aHus / coctaButenu M.
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JI. Makaposa, A. M. Urnarenko. — Coun :
CI'Y, 2018. — 64 c. — Texkcr :
DIEKTPOHHBIH // JIaHb : DJIEKTPOHHO-
oubnuoreynas cucrema. — URL:
https://e.lanbook.com/book/147679 (nara
obpamenust: 15.09.2021). — Pexum
OCTyTa: JJIs aBTOPH3. MOJIb30BaTeNeH. 2.
I'epacumoBa, E. A. DxoHOMeTpHKa:
PErpecCUOHHBIN aHAJIN3 ;| y4eOHO-
MeTonuyeckoe mocodue / E. A. I'epacumoBa,
M. 1O. Kapsime. — Camapa : CamI'VIIC,
2011. — 98 ¢. — TeKcT : 2NMeKTPOHHBIH //
JlaHb : 3JEKTPOHHO-OMONINOTEUHAs CHCTEMA.
— URL: https://e.lanbook.com/book/130432
(mata obpamenus: 15.09.2021). — Pexum
TOCTyNa: 7151 aBTOPU3. MOJIb30BaTeNIEH.
TexCThI IEKIUI B SJIEKTPOHHOM BHJIE.
[[Tab6oubI IporpamMm Ha si3bike Python

MO/ITOTOBKA K JIA00OpaTOpHBIM paboTam

1. MHOrOMEpHBIE CTATUCTUYECKHE METOJIBI :
MeToMYecKHe yka3zaHus / cocraButenu M.
JI. MakapoBa, A. M. Urnarenko. — Coun :
CI'Y, 2018. — 64 ¢c. — Texkcr :
PIIEKTPOHHBIN // JIaHb : 2IEKTPOHHO-
oubnmnoreunas cucrema. — URL:
https://e.lanbook.com/book/147679 (nata
obpamenust: 15.09.2021). — Pexum
TOCTyIIA: I aBTOPU3. MOJIb30BaTeNe. 2.
Kanounukosa, E. 1. Craructuueckuit
QHAJIN3 POCTPAHCTBEHHBIX JTAHHBIX :
yuebHoe nocodue / E. U. Kanounukosa, HO.
A. BapnamoBa. — Kazans : KOY, 2023. —
140 c¢. — ISBN 978-5-00130-700-6. —
Tekct : anexkTpoHHbI // JlaHb : 371€KTpOHHO-
oubnmoreunas cucrema. — URL:
https://e.lanbook.com/book/332354 (nata
obpamenust: 08.06.2025). — Pexum
TOCTyIIA: I aBTOPU3. MOJIb30BaTeNei. 3.
Turos, A. H. O6paboTka nanusix B Python.
OcHoBbI paboThI ¢ GubaMoTeKoi Pandas :
yueObHO-MeToanuyeckoe nocodue / A. H.
Turtos, P. ®. Tasuea. — Kazanp : KHUTY,
2022. — 116 c. — ISBN 978-5-7882-3164-
8. — TexkcT : aneKkTpoHHBI // JIaHb :
DIIEKTPOHHO-OMOIMOTEYHAs cCUCTeMa. —
URL.: https://e.lanbook.com/book/331013
(mara obOpamenus: 08.06.2025). — Pexxum
TOCTyIIA: I aBTOPU3. MOJIb30BaTeneil. 4.
Maxkkunuy, Y. Python n ananu3 naHHbIX.
[lepBuuHas 00pabOTKa JaHHBIX C
npumeHeHueM pandas, NumPy u Jupiter :
cripaBOYHUK / Y. MakKWHHH ; IEPEBOJI C
aHruiickoro A. A. CliMHKUHA. — 3-€ U3I.
— Mocksa : [IMK Ilpecc, 2023. — 536 c.
— ISBN 978-5-93700-174-0. — Texkcr :
PIIEKTPOHHBIN // JIaHb : 2IEKTPOHHO-

oubnuoreynasa cucrema. — URL:
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https://e.lanbook.com/book/348086 (mara
obparmenus: 08.06.2025). — Pexum
TOCTyMa: IJIsl aBTOPH3. MOJIb30BaTEIICH.
TexCThl JIEKIMI B AJIEKTPOHHOM BHJIE.
MeToanueckue yKkazaHus K 1a00paTopHbIM
paboram. [1labmons! mporpamm Ha Python

6. @oH/1 OLIEHOYHBIX CPEICTB /ISl IPOBeIeHNsI TEKYIEero KOHTPOJIsl YCIIeBAeMOCTH,
NMPOMEKYTOYHOM aTTeCTallMu

Kontponp kauecTBa ocBoeHHUs1 00pa30BaTeabHON IPOrpaMMBbl OCYIIECTBISETCS B
cootBercTBHH ¢ [Tonokennem o 6aTbHO-PEUTUHTOBON CUCTEME OTICHUBAHUS PE3YIbTATOB
y4eOHOH AESITENIbBHOCTH 00yYarOIINXCS.

6.1. KouTpoabubie meponpusitusa (KM)

Vau-
HaszBanue
No | Ce- Bun Makc. ThIBa-
KOHTpOJbHOTO  |Bec [Topsiaok HauncaeHUs 6aTOB
KM|mectp| xoHTposs MEDOMDISITIS Oamn eTCs B
pOIIp A
Texymuii [TpoBepouHoe 3amaHue COAEepPKUT 4 MyHKTa, 32
1 4 KOHz ollh 3amaunue 1 1 4  |mpaBWJIbHOE BHITIOJIHEHUE KAXKIOTO DK3aMeH
P "CTannOHapHOCTB" MyHKTa HauuchsieTcs 1 6amnn
[IpoBepounoe
. 3agaHue (TECT) COACPKHUT 9 BOMPOCOB,
Texymmii 3azaHue 2 . .
2 4 " 1 9 Ba xkaxabli MPaBUJIBLHBIN OTBET PK3aMEH
KOHTpONb | "BpeMeHHbIC psabl
" Hauucsiercs 1 6amn
(Tecr)
. [IpoBepounoe 3agaHue (TeCT) COAEPKUT 3 BOIpoca, 3a
Texymui " N o
3 4 saganue 3 "PCA 1 3 [Ka)KIpIil TpaBWIbHBIM OTBET YK3aMeH
KOHTPOJIb "
(Tecr) HauKcisgeTcs 1 6amr
JlaGoparopHbie
Texymuii pabotst. Hacts 1 3a IIpaBUJILHO BBIITOJIHEHHYIO PadOT
4 4 Y "Ananus 2 3 p yiop Y brsamen
KOHTPOJIb " Hauucisgercs 1 6amr
BpEMEHHBIX psAI0B" (
3 paboThI)
JlaboparopHbie
Texymuit paborst. Hacts 2 3a IpaBUIIBHO BBITIOJIHCHHYIO padoT
5 4 Y "Monenu 1 6 P yiop y YK3aMeH
KOHTPOJIb " Hauncisgercs 1 6amn
BPEMEHHBIX pAA0B" (
6 pabor)
Texymmii JlaboparopHsie 3a KaXKAyIO IIPABIUILHO BBIIIOJIHEHHYIO
6 4 KOH’E‘I om | P abore. Hacts 3 ) 1 4 ador HgaqﬂcljmeTc;I 1 Gamn 7 broaven
p "PCA" (4 paboTsI) P Y
[Tpome- 3ananue (TecT) coaepxkuT 14 BompocoB
P ®OC "3ananue Ha A (V ) conep " p ’
7 | 4 | xyTouHad sK3amere” - | 14 [3a kaxablil IPaBUIbHBIA OTBET DK3aMEH
aTTecTalus Hauncisgercs 1 Gamr
6.2. Ilpouenypa nposeaeHusi, KpUTEPUH OLlEHUBAHUSA
Bu
OPOMEXK iquoﬁ IIponenypa npoBeaeHUs Kpurepuu
p Y p ypatp OIICHUBAHUS
aTTeCcTaluu
JK3aMEH Ha sk3aMeH IpOUCXOAUT OLICHUBAHKE 3HAHUMN, YMEHUU U B cooTBeTcTBUM




MPUOOPETEHHOTO OMBITAa O0YYAIOLIUXCS 110 TUCIUIUTHHE " cmm. 2.5,2.6
CTaTucTUYeCKUE METOJIBI M MOJIENIA MMPOTHO3MpPOBaHus" Ha ocHOBE |[lonoxkeHust
MOJIYYEHHBIX OIIEHOK 332 KOHTPOJIbHO-PEUTHHTOBBIE MEPOTIPUSATHUS

Tekymiero kKontposst. [Ipu HegocTaTouHON /WK HE YCTpanuBaroIIeH
CTY/IEHTA BEJIMYUHE PEUTUHTA €EMY MOXKET OBITh MPEITI0KEHO
BBIIIOJIHATH 33/IaHUE HA 3K3aMeHe. B pesynbrare ckilaapIBacTCs
COBOKYITHBI PEUTHHT CTYIE€HTA, KOTOpBIN auddepeHunpyercs B

OLICHKY M MPOCTABIISETCS B BEAOMOCTD, 3a4ETHYIO KHUXKKY

cryaeHta. OnyHo: Bennunna pelitTuHra odydaronierocs mno
nuctuminae 85...100 % Xopomo: Bennunna pedtrHra
oOyuaromierocs nucuuruinae 75...84 % YoBIeTBOPUTEIBHO:
Benmnuunna peiituara obyvaromerocs mo gucruruianae 60...74 %
HeynosnerBoputensHo: BennunHa peiiTuara o0y4aromerocs mno
mucraraae 0...59 %. OmeHka mo TUCITAIIIINHE BHOCHUTCS B
«IIpunoxxeHue K TUIIOMY MarucTpay.

6.3. ITacnnopt oHaa OLIEHOYHBIX CPEACTB

Komnerennun Pesynbrarsl 00yueHus

VK-1 3HaeT: METO/bl aHaJIN3a MPOOJIEMHOM CUTYaIlUH € TIOMOLIbIO U3yUEHUS €€ IAARAEN
- o T T T
COCTABJISIFOIINX U CBSI3€H MEKy HUMU

'YMeeT: OIIPCACIIATHL B paMKax BBIGpaHHOﬁ MOACIH 3aaa4U, IMOAJICKaIIue

YK-1 D | B
nanbHeNIel pa3paboTke ¢ MPeaIoKEHHEM CIIOCOO0B UX PEIIeHuUs

MK-1 3HaeT: METOJIbl CTaTHCTHECKOTO MOZIEIHPOBAHHS H IIPOTHOSHPOBAHHS ARAAAD
[MOCJICACTBUI BBISBIICHHBIX CTATUCTUYECKUX 3aKOHOMEPHOCTEMN
YMeeT: IPUMEHATh METO/bI CTATUCTUYECKOTO MOAEIMPOBAHUS U

[1K-1 [MPOTHO3UPOBAHUSI MOCJIEACTBUN BBISIBJIEHHBIX CTATUCTHUYECKHUX HAHHH

3aKOHOMepHOCTeﬁ

lMeeT npakTUYECKUI OMBIT: IPUMEHEHHS METO/I0B CTATUCTUYECKOTO
[1K-1 MOZEJIUPOBAHUS U POTHO3UPOBAHHUS TIOCIIEACTBUM BBISIBICHHBIX +H
CTaTUCTUYECKUX 3aKOHOMEPHOCTEN

TumnoBbie KOHTPOJIBHBIC 3aIaHUSA 110 KAXKAOMY MCPOIIPHUATHIO HAXOAATCS B
ITPHUIIOKCHUAX.

7. YueOHO-MeTOoAMYECKOEe M MH(OPMAIIMOHHOE O0ecniedeHue TUCIUIIIMHBI

IHeuaTHas y4yeOHO-MeTOAUYECKAS] JOKYMEHTAUS
@) OCHOBHAs TUMepamypa:

1. Kpemep, H. LLI. Oxonometpuka [Texct] yueOHUK 11l By30B 11O
criennabHOCTAM SkoHOMUKHM 1 yrip. H. L. Kpemep, b. A. IlyTko ; mox pex. H. II.
Kpemepa. - 3-e uzn., nepepad. u gom. - M.: OHUTU-ITAHA, 2013. - 328 c.

2. yO6pos, A. M. MHOrOMepHbIE CTaTUCTUYECKHE METOABL: J{7s
SKOHOMHCTOB ¥ MEHEXKEPOB YueO. JJIsl KOH. CHeIMaIbHOCTEH By30B A. M.
Hy6pos, B. C. MxwurtapsH, JI. . TpomuH. - M.: ®unaHcel u craructuka, 2003. -
349, [1] c.

3. AdanacneB B. H. Dxonomerpuka : y4e0. /uist By30B 10 CHIEIIUATBLHOCTH
061700 "Craructuka" u ap. 3koH. cnermaiabHocTsM / B. H. Adanacwses, M. M.
O36ames, T. U. I'ynsesa ; mox pen. B. H. Adanacsesa. - M. : ®uHaHCH 1
cratuctuka, 2006. - 255 c. : un.

0) OononHumenvbHas Iumepamypa:




1.

2.

3.

4,

C. . HIL.

Maremarnueckas craructuka Y4eo. s Bry30B B. b. [opsunos, U. B.
[TaBnog, I. M. IlgetkoBa, O. W. Teckun; Ilox pen.: B. C. 3apybuna, A. II.
Kpumenko. - M.: U3narensctBo MI'TY um. H. 3. baymana, 2001. - 423 c. u.
Sananun B. Y. Marematudeckas cratuctuka : yued. mocodue / B. U.
Sanamus, E. B. Xaputonosa ; FOx.-Ypai. roc. yu-1, Kad. Mar. ananmus ; FOYpI'Y. -
Yensaounck : M3narensctBo FOYPI'Y, 2008. - 146 c.

ArviBaszsH C. A. [IpuknagHas craructuka : McenenoBanue
3aBucumocTtel : crpas. u3a. / C. A. AiiBazsan, U. C. Entoxkos, JI. JI. MemankuH ;
nox. pexa. C. A. AliBaszsHa. - M. : ®uHaHCHI U cTaTucTHKA, 1985. - 487 ¢. : ni.
[Ipuknannas cratuctuka. Knaccudukanus u CHUXKEHUE Pa3MEPHOCTH :
Cupag. nocodbue / C. A. AiiazsiH, B. M. byxmrabep, U. C. Entokos, JI. /1.
Memankus; [Tog pen. C. A. AiiBazsiHa. - M. : ®uHaHCHI U cTaTucTUKa, 1989. - 606

8) omeuecmeenHvle U 3apyOedHCHbIE HCYPHANLL NO OUCYUNTUHE, UMelowuecs: 8 bubiuomexe:
He npenycmorpensl

2) MmemoouuecKue yKasaHus 0 Cmy0eHmos8 no 0C80EHUI0 OUCYUNTUHDL:

1.

2.
3.
4

TexcThl nexu

[ITabnoHbl mporpaMM Ha si3bike Python
JlataceTsl )15 aHalIn3a
Meronuueckue ykazanus K JabopatopHsiM padotam (Yactu 1-3)

U3 HUX: Y4eOHO-Memoouyeckoe obecneyerue camocmosamenbHol pabomsl CmyoeHma:
JlaTaceThl 1) aHaIM3a

1.

JJIEKTPOHHAs Y4eOHO-MeTOANYeCKAs TOKYMEeHTaIl U

HaumenoBanue
Ne Buz peeypea s bubnuorpaduueckoe onucanue
JUTEPaTypbl AJIIEKTPOHHOMN
bopme
Makkunay, Y. Python u ananu3 ganusix. [lepsBuynas oOpaboTka
naHHBIX ¢ puMeHeHneM pandas, NumPy u Jupiter : cipaBo4HUK
SEC / Y. MakKWHHH ; TIepeBoj ¢ aHruiickoro A. A. CiimHKuHA. — 3-
OcHoBHas e u3n. — Mocksa : JIMK Ilpecc, 2023. — 536 ¢. — ISBN 978-
1 W3/1aTeNIbCTBA .
nuTeparypa o 5-93700-174-0. — Texkct : aneKTpoHHBIH // JIaHb : 3EKTPOHHO-
oubnuoreynas cucrema. — URL:
https://e.lanbook.com/book/348086 (nara obOpareHus:
08.06.2025). — Pexum noctyna: 1Jig aBTOPU3. MOJIb30BATEIEH.
MHOTOMEpHBIE CTATUCTUYECKUAE METOMBI | METOINYCCKUE
SEC ykazanus / coctaBurenu . JI. Makaposa, A. M. Urnarenko. —
OcHoBHas Coum : CT'Y, 2018. — 64 c. — TekcT : anexkTpoHHbIH // JlaHb :
2 U30aTelILCTBA
muTeparypa T DJIIEKTPOHHO-O0MOMoTeuHas cuctema. — URL:
https://e.lanbook.com/book/147679 (nata obpareHus:
15.09.2021). — Pexxum moctyna: A aBTOpH3. TIOJIb30BaTENCH.
Kanounukosa, E. M. CtatucTuueckuii aHaausz
OCHOBHAS 9bC MPOCTPAaHCTBEHHBIX JIaHHBIX : yuebHoe nocobue / E. .
3 Teparypa N30aTelILCTBA Kanounukoga, 10. A. BapnamoBa. — Kazans : KOY, 2023. —
Jlanb 140 c. — ISBN 978-5-00130-700-6. — TekcT : 2IeKTpOHHBIH //
Jlanb : anekTpoHHO-O0nbroTeyHas cuctema. — URL:




https://e.lanbook.com/book/332354 (nara oOparmeHus:
08.06.2025). — Pexkum goctyna: Juisi aBTOPHU3. TOJIb30BaTesei

['enbMmaH, 3. Perpeccust: Teopus u npakruka / O. ['enbman, /1.
Xunmi, A. Bextapu ; nepeBoa ¢ anmmiickoro B. C. fluenkoBa. —

OBC Mockga : JIMK Ilpecc, 2022. — 748 c. — ISBN 978-5-97060-
JlonoHUTENBHAS N
4 teparypa W3/1aTeNIbCTBA 987-3. — TekcT : anekTpoHHbIH // JIaHb : 3IEKTPOHHO-
Jlanb oubmuoreunas cucrema. — URL:
https://e.lanbook.com/book/241220 (nata oOparieHus:
08.06.2025). — Pexkxum moctyna: A1 aBTOpH3. TIOJIB30BaTENCH.
TutoB, A. H. O6pabotka manasix B Python. OcHOBBI paboTHI C
oubmmotekoit Pandas : yue6HO-MeToaMueckoe mocodue / A. H.
9bC Turos, P. ®. TasueBa. — Kazaup : KHUTY, 2022. — 116 ¢. —
5 fﬁ;%i?;;iﬂm{aﬂ U30aTeIILCTBA ISBN 978-5-7882-3164-8. — TekcT : anexTpoHHbIi // JIaHb :
Jlanb AIIEKTPOHHO-OnOMMoreynas cucrema. — URL:

https://e.lanbook.com/book/331013 (mara oOpamieHus:
08.06.2025). — Pexkxum moctyna: AJis aBTOpH3. TOJIb30BaTENCH.

[TepedeHpb UCTIONB3YEMOTO MTPOTPAMMHOTO OOECIICUECHHUS:

p—

(IS I )

. Microsoft-Windows(6eccpodaHo)
. Microsoft-Office(6eccpouno)
. ®TAOY BO "IOYpI'Y (HUY)"-ITopran "Dnexrponnsrii OYpl'Y"

(https://edu.susu.ru)(6eccpouHo)
4. -Python(6eccpouHo)

[Tepeuens ncnoab3yeMbIx NpodeccruoHanbHbIX 0a3 TaHHBIX U HH(OOPMAITMOHHBIX
CIIPABOYHBIX CHUCTEM:

Her

8. MaTepI/IaJIbHO-TeXHI/IquKOC o0ecneyeHue AUCIHUIIINHBI

Bun 3agaruit

No
ayjl.

OcHoBHOE 000pyI0BaHNE, CTCH]IbI, MAKEThI, KOMITBIOTEPHAS TEXHHKA,
MpelyCTaHOBJICHHOE IPOrpaMMHOE 0OecTieueHe, UCIIONb3yeMOoe Iis

Pa3JIMIHBIX BUOOB 3aHATHI

ITpakTnueckue 3ansatus u (405

CEMHHAPBI

D

KOMHBIOTCpHBIﬁ KJIaCC C BBIXOJAOM B HHTCPHET

Huddepenunponannbiii 405

[1K ¢ mpoexkropom s npenonasarens+ 1K mist crynenros

3a4eT (1)
405
Jlexnmn (1) [1K ¢ npoekropom miist npenonasaressi+ [IK mis ctyneHToB
Kontpons 405

caMOCTOsTENbHOU padboThl (1)

[1K ¢ mpoekropom s npenogasarensa+ [IK mis crynenros




