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1. llesu u 3212494 AU CIUILIHHBI

L[GJ'II) JAUCHOUIIJIIMHBI: OCBOUTH MCTOAbI 1 CII0coObBI aHAIN3a JaHHBIX C UCITOJIB30BaAHUEM
A3bIKa MporpaMMupoBanus Python 11t perennst pa3auyHbIX HAyYHBIX U TPAKTHYECKUX
3aga4. BaI[a‘-II/II -IIO3BHAKOMUTHCA C pa3JIMYHBIMHA BUAAMHW dHAJINW3a JaHHbIX (OHI/IcaTeJ'IBHaSI
CTaTUCTHKA, BU3yaIU3alus, KOPPEIALUOHHBIA U PErPECCUOHHBIN aHAJIN3, IPOBEPKA
CTAaTUCTUYECCKUX FI/IHOTCS) -HAYUYUTHCA HA IIPAKTHKE ITPOBOANTHL KOMIIJICKCHOC
HCCIIEIOBaHUE /1IaTAaCEeTOB C UCMOJIb30BaHNEM OMONINOTEK A3bIKA POTrPAMMUPOBAHHUS
Python.

Kparkoe cogepkaHue TUCHMIITIMHBI

B manHOM Kypce 11 aHanmM3a JaHHBIX UCTIONB3YIOTCS SI3bIK TporpamMmMupoBanus Python -
pabota ocymecTBisieTcs B onnaiiH-cpene Google Colab. M3yuaroTcst BO3BMOXKHOCTH
UCIIOJIb30BaHMs OMONMMOTEK 1 MoayJiel Python it crarncTiyeckoro aHanmsa
BU3yanu3anuu JanHeix (Numpy, Pandas, Scipy, Matplotlib, Scikit-learn, Statsmodels u
ap.). boribiioe BHUMaHME yAeIIeTCs OIICHKE YUCIOBBIX XapaKTEPUCTHK MTOKa3aTeleH,
U3YYCHHIO B3aMMOCBSI3€H JIaHHBIX, U3MEPEHHBIX B PA3HBIX IIKAIaX, TOCTPOCHUIO
PErpeCCHOHHBIX MOJIEeNIeH, TPOBEPKE UX KaueCcTBa U aJIeKBAaTHOCTH, PACCMATPUBAIOTCS
BOTIPOCHI IPOTHO3UPOBAHMSI.

2. Komnerenuuu odyuyamwmerocsi, opmMupyembie B pe3yJibTaTe 0CBOCHUS
AUCUMILTHHBI

[TnaaupyemMble pe3yabTaThl OCBOCHUS [TnanupyemMbie pe3yabTaThl
OIT BO (kommnieTeHIIun) OOy4eHUs 110 TUCHUTUTHHE

VYK-2 CniocoGeH onpeaensTh KpyT 3ajad B paMKax
MTOCTABJICHHOM IIeTTU ¥ BRIOMPATh ONTUMANIbHBIE  (3HaeT: HCTpyMeHTanbHbIe CPeICTBA U
CIoCOO0BI UX PEIICHHUS, UCXOS U3 IEUCTBYIOMUX [MH()OPMAIIMOHHBIE TEXHOJIOTUHU aHAIN3a JaHHBIX
MIPaBOBBIX HOPM, UMEIOIINXCS PECYPCOB U MCXO/IS U3 UMEIOIIUXCSI PECYPCOB M OTPAHUUECHUIM.
OTpaHUYCHUHN

YMmeeT: AanTupoBaTh U3BECTHBIC MPOTPAMMHBIE
CpEJCTBa aHAJIN3a JaHHBIX B CBOIO
npodeccroHaIbHy 0 001aCTh, ¢ YIETOM
BO3HMKAIOIUX OIPAHUYECHU 110 BpEMEHHU U
pecypcam.

YK-6 CriocobeH ynpapisiTb CBOUM BPEMEHEM,
BBICTPANBAaTh M PEATH30BBIBATH TPACKTOPHUIO
CaMOpAa3BUTHI HA OCHOBE MTPUHIIMIIOB 00Pa30BAHHMS
B TE€UEHHUE BCEH KU3HU

3. Mecro nucuuninnbl B ctpykrype OII BO

[lepeueHs npeAnIecTBYIOMNX AUCHUIUINH, [lepeueHs nociaenyOMMX AUCIUILINH,
BUJIOB paboT yueOHOro MniaHa BUJIOB paboOT
1.0.25.M1.01 AHanu3 1aHHBIX U TEXHOJIOTHUU 1.®.25.M1.03 IlpunokeHus U MpakTUKa aHAIU3a
paboThI C JAHHBIMU TAaHHBIX

TpeboBaHMs K «BXOHBIMY» 3HAHUSM, YMEHHUSIM, HABbIKAM CTY/IE€HTA, HEOOXOIUMbBIM
IIPY OCBOCHUH JJAHHOM JAUCIMIUIUHBI U IPUOOPETCHHBIM B PE3yIbTaTe OCBOCHUS
MPEAIECTBYOIINUX TUCIUILIINH:

Jucrumimna TpeboBanus

1.0.25.M1.01 AHanu3 1aHHBIX U TEXHOJOTUH 3HaeT: CriocoOwI cOopa, 00pabOTKH U aHATM3a
a6OTLI C JaHHBIMHU JAHHBIX JJISI pCHICHUSA CBOUX HpO(I)eCCI/IOHaHLHBIX




[IPUPOBI.

3a/1a4 ¢ YUYETOM UMEIOIINXCS PECYPCOB U IPABOBBIX
HOpM. YMmeeT: [IpuMeHsITh MaTeMaTuueCKre METOIbI
00pabOTKM JaHHBIX [T BEIOOpA U peau3aiiu
ONTHUMAJILHOTO CIIOCO0a perIeHus
npodeccuoHaNbHBIX 3a/1ad. MIMeeT nmpakTudeckuit
OTIBIT 00PAa0OTKHU M aHAIKM3a JAaHHBIX PA3TUIHON

4. O0béM 1 BUIBI YUeOHOIl padoThI

OO6m1as TpyA0€MKOCTh JUCHUILUIMHBI COCTaBIsET 4 3.€., 144 4., 72,5 4. KOHTaKTHOM

paboThI
Pacnpenenenue o cemectpam
Bcero B 4yacax
Bun yue6Ho# paboThl
4acoB Homep cemectpa
4
O6mast Tpy10EMKOCTh AUCIIUTUIMHBI 144 144
AyoumopHvie 3auamusi: 64 64
Jlexuuu (JI) 32 32
[IpakTuyeckue 3aHATUS, CEMUHAPHI U (UJIH) APYTHE BUIBI 0 0
aynuTopHbIX 3aHsaTHil (I13)
Jlabopatopusie pabotsl (JIP) 32 32
Camocmosmenvuas paboma (CPC) 71,5 71,5
MOJITOTOBKA K J1a00paTopHBIM paboTam 32 32
MOArOTOBKA K JU(PepeHIIMPOBAHHOMY 3a4ETY 23,5 23.5
MOJrOTOBKA K MIPOBEPOYHBIM 33JaHUSAM U TECTaM, 16 16
MPOBOAMMBIM Ha JICKIIUSX
KoHcynpranyy u npoMeKyTO4Hast aTTeCTalus 8,5 8,5
By koHTpOs (3a4eT, qud.3a4et, IK3aMeH) - nud.3ader

5. ConepkaHue TUCHMIIIMHBI

O0BeM ayTUTOPHBIX 3aHITHH 11O

pajzgena HaumenoBanue pa3ienoB AUCIUILUIMHbBI BHJIaM B Hacax
Bcero J| I3 | JIP

0  [9nemeHTHI MaTEMaTUUYECKOM CTATUCTUKHU 2 0 0 2

1 bubmuoreka Numpy (onHQMepHLIe MAaCCHUBBI U MaTPHIIBI). 10 6 0 4
Busyanuzanus B Matplotlib

2  |bubmmorexa Pandas. OGpaboTka u aHaIN3 TAaOTHMYHBIX JAHHBIX. 12 6 0 6

3 [TapHBbIi1 KOPPEIALMOHHBIN aHaJIN3 ¥ IPOBEPKA CTAaTHCTUYECKHX 12 6 0 6
runore3 B Python (6ubnmoreka Scipy)

4  |MHOroMepHbIN KOPPEISIIUOHHBIA aHAIN3 4 2 0 2

5 JluneinbIil perpeccuoHHbli aHanu3 B Python (Monynp ] 4 0 4
Statsmodels)

6  |Perpeccuonnsie moaenu B 6ubnuoteke Scikit-Learn 8 4 0 4

7 JlononHUTEIbHBIE BOIPOCHI PETPECCHOHHOTO aHATH3a. 3 4 0 4
[Iporno3upoBanue

5.1. Jlekuum




No

JICKIIMH

No
paszenal

HanmenoBanue uimm KpaTKO€ COACPKAHUEC JICKIIMOHHOT'O 3aHATHA

Kon-
BO
4acoB

31Kk TporpammupoBanusi Python. OcoGeHHOCTH 1 BO3MOXKHOCTH si3bIka. Kparkuit
0030p OCHOBHBIX OMOIMOTEK JIJ1s aHaIn3a JaHHBIX. O030p HCTOYHUKOB U
TUIOINAJOK ISt paObOThl, MH(OPMAIIUU U U3yUEHHUSL.

bubnnorexa Numpy (padora ¢ maccuBamu). OfHOMEpHBIE MaccuBbI Numpy :
CO37JaHUE, OCHOBHBIE ONIEPALIMH, T€HEPALUS CIIyYalHBIX MaCCUBOB,HH IEKCALIHS,
cpe3bl, puabTpanus, GyHKIUN U METObl. JIByMepHbIe MaccuBbl Numpy
(MaTpu1bl) : cO3JaHKE, OCHOBHBIE ONEpAIUU, TeHEepaltsl CIIy4aiHbIX
MacCHBOB,MHJIEKCAllUs, Cpe3bl, (UIIbTpalus, QyHKIMNA 1 METO/bI, MAaTPUYHBIE
orepaiuy, JNEMEHThI TUHEeHO! anredpel. OnucarenbHas cTaTucTUKa B Numpy
(pyHKIMM 1 METOBI 1JIs1 BBIYUCIICHUS! CTATUCTUYECKUX XapAKTEPUCTHUK).

bubnnoreka Matplotlib. ' padudeckoe orobpaxenue 1aHHBIX (Tpad K, MOIUTOH,
THECTOTpaMMa, KpyroBasl [uarpamma... ).

4,5

PaGora ¢ 6ubnuorexoit Pandas. Series (co3nanue, aTpuOyThl, MHACKCAIINS,
onepanuu, pyHkIuM 1 MeToabl). DataFrame (co3manue, aTpuOyThl, HHACKCAIINA,
cpe3bl, GUIbTpaIys. npeodpa3oBaHue TAOIUIIBI, TPYIIIIUPOBKA, COPTUPOBKA,
rpaduiecKre BO3MOYKHOCTH, CTATUCTHYECKUE | JP. QYHKITUH, CBOIHBIC
TaOIHUIIBL... )

MonTupoBanue Google ucka. 3arpy3ka ¢aitnoB paznuyHoro ¢popmara B
DataFrame (.xls, .csv, .txt....) ¢ Google nucka

7,8

[TpoBepka CTAaTUCTHYECKUX THIIOTE3. YPOBEHb 3HAYMMOCTH U P-3HAYCHUE.
[TpoBepka Ha HOpMaJIbHOCTD ((pyHKIMKM 6MONIHoTeku Scipy). [lonsTue
Koppesiiuu. [lapHbIii KOppeSIMOHHBIN aHanu3. J(narpamma paccestHus.
Jluneiinas u panroBast koppessius. IIpoBepka runoressl 0 3HAYMMOCTH
ko3¢ dunrenta koppensauun. OyHKIUU ISl BEIYUCIEHUs KO3 OUIIMEHTOB
KOppEJSIIMY U p- 3HaueHui 6ubnuoreku Scipy.

CBsI3b TUXOTOMHUYECKHX, KATETOPHATIbHBIX JaHHBIX. KoadduumeHTs! koppensuu
TOYEYHO-OMCEepUaNbHbINA, paHTOBO-Oncepuanbubli, "gu", Kpamepa. Brioop
K03 (HUITMEHTA KOPPEIISALIUHN.

10

MHuoromepnas koppesnsauus. [lapHbie, yacTHbIE, MHO)KECTBEHHbIE KOO (DUIIUEHTHI
Koppessiuy, [IpoBepka 3HAYMMOCTH.

11, 12

[Tapuas nuHeHOM perpeccus U e€ peanuszanus B Moayie Statsmodels.
Haxoxxnenue u ananus octatkos. Koapdumuent nerepmunanuu. OneHka kauecTna
ypaBHeHUs. [IpoBepka 3HaUMMOCTH YpaBHEHUS U OTACIbHBIX KO3()(DUIIUEHTOB.
['papuueckoe npepcrapneHue TMHUMN perpeccuu. IlocTpoeHne napHbIx quarpamMmm
paccesiHus 1715 MHOTOMEPHOM COBOKYNTHOCTH B 6ubnuoreke Seaborn. [loctpoenue
ypaBHEHWS MHO)KECTBEHHOM JIMHEWHON perpeccun B Moayie Statsmodels

13

[TocTpoenue ypaBHEeHUs TUHEHHON (TTApHOM U MHOXECTBEHHOW) pErpeccu B
oubnuoteke Scikit-learn. Pazouenue BoIOOpKH Ha OOYYAIONIYIO U TECTOBYIO.
OrneHKa KauecTBa ypaBHEHUs perpeccud. [I[porHo3 ¢ UCIob30BaHHEM
PErpecCHOHHOIO ypaBHEHMUS.

14

Perpeccuonnsie Mmoenu B Scikit-Learn. [TomunomuanbHas perpeccus. Perpeccust
Jlacco u Pumxka.

15,16

Vcnionb30BaHe (PUKTUBHBIX IPEPEMEHHBIX B perpecCHOHHOM aHanuse. [IpoBepka
anexkBaTHOCTH Mojienu (ycnoBus ["aycca-MapkoBa). MylIbTHKOIITHHEAPHOCTH U

criocoObl 00pbObI ¢ Hell. HenmHeliHbie perpeccnoHHbIe MOJICTTH

5.2. llpakTyeckue 3aHATHS, CEMHUHAPDbI

He npenycmorpeHsl

5.3. JIaboparopHbie padoThI




No

SaAHATUS]

Ne

pas3zienal

HanmeHnoBaHue win KpaTKoe CofepKaHue J1abopaTOpHOI paboThI

Koi-
BO
JacoB

0

OCHOBBI MaTeMaTHYECKOM CTAaTUCTUKHU. [ ICTOTpaMMBI U ONUCATENbHAS
cratuctuka. [laker ananusa (Excel) (JlaGoparopuas pabora 0 )

2,3

OcHoBsl pabotsl B Google Colab (Python). OnHomepHBIE MaCCUBBI U MATPHIIBI
o6ubnuorexu Numpy. Busyanuzanus nanasix B oubanorexe Matplotlib - rpaduk,
MOJINTOH, TUCTOTPaMMa, TarpaMMa paccestHusI, KpyroBasi JuarpaMma.
(JTabopatopubie Pa6otsl. Hacth 1 - 4 paboThl).

4,5,6

bubnnoreka Pandas. Series. Datafame. OcHOBHBIE BO3MOXHOCTH paOOTHI.
Cratuctrueckuii aHainu3 U Bu3yanu3samnus B Pandas. MoutupoBanue Google
Jlucka. 3arpy3ka naracera B DataFrame u3 TexcroBoro (aitna u Tadmumsl Excel.
(JTabopatopubie Pabotsl. Yacts 2 - 3 paboTh).

7,8,9

[IpoBepka JaHHBIX HA HOPMAJIBLHOCTH C MTOMOIIBIO (PYHKIUI Oubimnoreku Scipy
(xputepun [llamupo-Yunka, Xu-kBaapar, Konmmoroposa-CMmupHOBa).
Koappummentsr koppessiinu Criupmena, Kenananna, [Tupcona, ducepuanabHble.
Kpamepa. Bo16op, BeIUrciieHne 1 TTpoBEpKa 3HAYUMOCTH KOA()PHUITHEHTOB
koppemsiuuu. [Toctpoenne auarpamm paccestaus. (Jlaboparopusie pabotsl. Yacts
3 - 4 paGoThl).

10

BrranciieHne MHOKECTBEHHBIX KO QHUIIMEHTOB KOPPEISAINN U IPOBEPKa UX
3HaunmocTu (Jlaboparopusie Pabotsl. YacTs 4 - 1 pabora).

11,12

[TocTpoeHue ypaBHEHUS TAPHON U MHOXKECTBEHHOM JIMHEWHOW PErPECCUH B
Python (matpuunbie hopmyiel) u Mmoayie Statsmodels. Koaddurment

nerepmuHaui. OlieHKa Ka4ecTBa MOJIEH, 3HAUUMOCTH BCEr0 YPAaBHEHHUS U
oTaenbHbIX K03 dunnentoB (Jlaboparopusie PaboTsl. YacTs 5 - 2 paboThI).

13,14

Perpeccronnsie ananu3 B 6ubmmoreke Scikit-Learn. OOyuaromas 1 TectoBas
BeIOOpKA. JInHeltHas 1 moarmHOMUaNbHAs Mozenu. OIeHKa KadecTBa U BBIOOD
ontuMaiabHoi Moaenu. IIpornosuposanue. (JJaboparopusie Pabotsl. HacTs 6 - 2
paboThI).

15,16

Vcrionp30BaHue (PUKTUBHBIX IEPEMEHHBIX B ypaBHEHUH perpeccuu. Henuueitbie
Mozenu. MeToa uHeapu3auu

5.4. CamocrosiTesqibHasi padoTa CTyIeHTA

Brimonuenue CPC

Crucok JIuTepatypsl (C yKa3aHueM
[Monsux CPC pasernos, TiaB, CTpaHuil) / cchutka Ha  (CemecTp

pecypc

Koi-
BO
JacoB

[OJITOTOBKA K J1a00paTopHBIM paboTam

1. MHOrOMEpHBIE CTATUCTUYECKUE METOABI :
METOJMYeCKUe yKa3aHus / coctaBurenu U.
JI. Makaposa, A. M. Urnarenko. — Coun :
CI'Y, 2018. — 64 c. — Tekcr :
DIIEKTPOHHBIH // JIlaHb : AIeKTPOHHO-
oubmuoreunas cucrema. — URL:
https://e.lanbook.com/book/147679 (nara
obpamenus: 15.09.2021). — Pexum
JTOCTYyTIA: [Tl aBTOPHU3. MOJb30BaTENeH. 2.
['epacumoBa, E. A. DxoHOMeTpHKa:
pErpecCcUOHHbIN aHalu3 : yueOHO-
MeTtoandeckoe nocoodue / E. A. I'epacumosna,
M. 1O. Kapeimes. — Camapa : CamI'VIIC,
2011. — 98 ¢. — TekcT : 2NeKTPOHHBIIH //
JlaHb : SIeKTPOHHO-OUOIMOTEYHAS CHCTEMA.
— URL: https://e.lanbook.com/book/130432

32




(mara obpamenus: 15.09.2021). — Pexum
ToCTyna: A7l aBTOPU3. MOJIb30BATENEH.
TeKCThI JIEKIMI B AJIEKTPOHHOM BHJIE.
MeToanueckue yKkazaHus K 1a00paTopHbIM
paboram. Habop 6mokHoTOoB Google Colab.

1. MHOrOMepHbIe CTaTUCTUYECKHE METO/IHI :
METOIMYECKHe yKa3aHus / cocraButenu U.
JI. Makaposa, A. M. Urnarenko. — Coun :
CI'yY, 2018. — 64 c. — Tekcr :
HIIEKTPOHHBIH // JIaHb : JEeKTPOHHO-
o6ubnuoreynas cucrema. — URL:
https://e.lanbook.com/book/147679 (nata
oOpamenus: 15.09.2021). — Pexum
NIOCTYyTIA: 711 aBTOPU3. MOJIb30BaTeNeH. 2.
['epacumoBa, E. A. DxkoHOMeTpHKA!
pEerpecCUOHHBIN aHaNu3 : yueOHo- 4 23,5
Metonuueckoe mocooue / E. A. I'epacumoBa,
M. 10. Kapspiues. — Camapa : CamI'VIIC,
2011. — 98 ¢. — TekcT : IeKTpOHHBIH //
JIaHb : 2J€KTPOHHO-OMOINOTEUHAs CUCTEMA.
— URL: https://e.lanbook.com/book/130432
(mata obpamenus: 15.09.2021). — Pexum
TOCTYyTIA: /11l aBTOPH3. MTOJTb30BATENCH.
TekcTsl JIEKIUH B 2JIEKTPOHHOM BHJIE.
MeToanueckre yKkazaHus K 1a00paTopHbIM
paboram. HabGop GnoxHoTOB Google Colab.

MOJITOTOBKA K MU (HepeHITPOBAaHHOMY
3a4ETYy

1. MHOrOMepHbIE€ CTAaTUCTHYECKHUE METO/IBI :
METOIMYECKHe yKa3zaHus / coctaButenu U.
JI. Makaposa, A. M. Urnarenko. — Coun :
CI'Y, 2018. — 64 ¢. — Tekcr :
HIIEKTPOHHBIH // JIaHb : 3JEKTPOHHO-
oubnuoreynas cucrema. — URL:
https://e.lanbook.com/book/147679 (nata
oOpamenusi: 15.09.2021). — Pexum
JIOCTYTIA: 711 aBTOPU3. MOJIb30BaTeNeH. 2.
MMOJIrOTOBKA K MIPOBEPOUYHBIM 3a1anusiMm 1 [[epacumoBa, E. A. DxoHOMeTpHKa:

TeCTaM, MPOBOAMMBIM Ha JIEKLUIX pEerpecCUOHHBIN aHaNu3 : yueOHo-
Metonuueckoe mocooue / E. A. I'epacumoBa,
M. 10. Kapeiues. — Camapa : CamI'VIIC,
2011. — 98 ¢. — TekcT : NeKTPOHHBIH //
JIaHb : 37€KTPOHHO-0MOINOTEUHas CUCTEMA.
— URL: https://e.lanbook.com/book/130432
(mata obpamenus: 15.09.2021). — Pexum
TOCTYyTIA: /11l aBTOPH3. MTOJTb30BATENCH.
TekcTsl JIEKLUH B 3JIEKTPOHHOM BHJIE.
Hab6op 6nokaoToB Google Colab

6. q)OHIl OLCHOYHBIX CPEACTB AJA NMPOBCACHUHA TEKYIIECT0 KOHTPOJA YCIIEBA€EMOCTH,
HpOMe)I(yTO‘IHOﬁ arTeCcTalumn

KonTtponb kauecTBa 0cBOE€HUS 00pa30BaTeIbHON MPOrpaMMbl OCYIIECTBIISETCS B
cootBeTcTBUH ¢ [Tonokennem o 6aNTbHO-PEUTUHTOBOM CUCTEME OIICHUBAHUS PE3YIbTaTOB
y4eOHOM JESITEIIbHOCTH 00yJarOIIIXCS.

6.1. Kontpoabubie meponpusitus (KM)



KM

Ce-
MECTp

Bun
KOHTPOJISI

HazBanue
KOHTPOJILHOTO
MEpONPUATHUS

Bec

Makc.
Oamn

[Topsnok
Ha4YMCICHUS
OaJUIOB

Yuu-
TEHIBa-
ercqa B [1A

Texymmii
KOHTPOJIb

ITpoBepounoe 3ananue 0
"Ocuossl MC"

12

3agaHue
COEepKHUT 12
TyHKTOB, 32
MpaBUILHOE
BBLITTOJTHEHHE
Ka)KJIOTO MMyHKTa
Hauucisgercs 1
Oa

¢ depeHIINPOBAHHBIH]
3a4eT

Texynmi
KOHTPOJIb

[IpoBepounoe 3aganue 1
"Python"

3amaHue
coepxuT 4
MyHKTAa, 32
MPaBUIIbHOE
BBLIIIOJTHCHHE
KaKJ[0T0
Hauucisgercs 1
0ain

Qg pepeHIIMPOBaHHBIN
3ager

Texyuui
KOHTPOJIb

[IpoBepounoe 3aganue 2
"Numpy 1"

3amanue (TecT)
COEPIKUT S
BOIPOCOB, 32
KaXKIBIN
MPaBWIbHBIIN
OTBET
Hayucisercs |
Oan

i epeHITMPOBaHHBII
3ayer

Texymui
KOHTPOJIb

IIpoBepouHoe 3amanue 3
"Series"

3amaHue
COCPIKUT S
MyHKTOB, 32
MpaBUILHOE
BBLIIIOJIHEHNE
Ka)KJIOTO MYHKTa
Hauucisgercs 1
Oan

nudepeHpoBaHHbII
3a4eT

Texymmi
KOHTPOJIb

[IpoBepounoe 3ananue 4
"DataFrame"

3amaHne
CONIEPKUT 6
MyHKTOB, 3a
MpaBUILHOE
BBLIIIOJTHCHHE
Ka)KJIOTO MMyHKTa
HaguciaeTcs 1
0ain

Qg epeHIIMPOBaHHBIN
3ager

Texymmii
KOHTPOJIb

[IpoBepounoe 3ananue 5
"ITonsiTne koppensauun"

3ananue (Tect)
COEPIKUT S
BOIIPOCOB, 3a
KaKIBIN
[IPaBUJIbHBIN
OTBET
HaunciseTcs 1
Oamr

¢ depeHIIMPOBaHHbBIN
3a4er

Texymuit
KOHTPOJIb

IIpoBepounoe 3amanue 6
"N3MepuTenbHble HIKaIbl"

3ananue (Tecr)
COZIEPKUT
BOITPOCOB, 3a
KaXKIBIA

nudpepeHITpoBaHHbII
3a4eT




[IpaBUJIbHBIN
OTBET
HauncIseTcs 1
Oamr

Texyumi
KOHTPOJIb

[IpoBepounoe 3ananue 7
"KoaddunmeHT Koppensunn
Cnupmena”

3amaHne
COIEPIKUT S
[MyHKTOB, 32
MpaBUILHOE
BBITTOJTHCHIE
KaXX10TO
HagucisaeTcs 1
0ai

i pepeHIIMPOBaHHBIN
3ager

Texymmii
KOHTPOJIb

IIpoBepounoe 3a1anue 8
"Koagpunment koppensauuu
@HH

SagaHue
COEPIKUT S
[TyHKTOB, 32
MpaBUIILHOE
BBLITTOJTHEHHE
Ka)KJIOTO MMyHKTa
Hauucisgercs 1
Oan

¢ depeHIIMPOBaHHbBIN
3a4er

10

Texymuit
KOHTPOJIb

IIpoBepounoe 3ananue 9
"MHoromepHast koppensiuus"

3anaHue (Tect)
COICPIKUT S5
BOITPOCOB, 3a
KaKIBIA
[IpaBUJIbHBIN
OTBET
HauncIseTcs 1
Oain

nudpepeHITpoBaHHbII
3a4eT

11

Texyuui
KOHTPOJIb

IIpoBepouHnoe 3ananue 10
"ITapnas perpeccus"

3amanue
COIEPIKUT S
[MyHKTOB, 32
MpaBUIILHOE
BBITTOJTHEHHE
Ka)KJIOTO MMyHKTa
HauncisgeTcs 1
Oai

i epeHIIMPOBaHHBIN
3ayer

12

Texymnii
KOHTPOJIb

[IpoBepounoe 3amanue 11
"MHOXeCTBEHHas
perpeccus"

3amanue (Tect)
COIEPKUT 9
BOIIPOCOB, 3a
KayK BT
[IPaBUIbHBIN
OTBET
HauncIsaeTcs 1
Oamr

¢ depeHIINPOBAHHBIH]
3a4eT

13

Texyuui
KOHTPOJIb

JlabGopaTtopHbie pabOTHI.
Yacts 0 "MC" (1 pabora)

JIP conepxut 3
MTyHKTA, 32
MpaBUIILHOE
BBLITTOJTHEHHE
Ka)KJIOTO MMyHKTa
Hauucisgercs 1
Oan

i epeHIIMPOBaHHBIN
3ayer

14

Texymuit
KOHTPOJIb

JIaGopatopHbie pabOTHI.
Yacts 1 "Numpy" ( 4
paboThI)

3a mpaBWIBHO
BBITTOJTHCHHY O

paboty
Hayucisaercs 1

nudpepeHITpoBaHHbII
3a4eT




Oamn
3a Kaxay1o
[PaBUIIbHO
15| a Texymuit | JlaGopaTopHble pabOTHI. 3 [BPIMOTHEHHYIO i pepeHIIMPOBaHHBIN
koHTpoib |Yacts 2 "Pandas" (3 paGotsr) paboty 3a4eT
Hauucnsercs 1
6ann
3a KaxIy1o
MPaBUILHO
Texyuui Jlaboparoprie padoTh:. BII:IHOJ'IHGHH 1 nddepeHrpoBaHHbIN
16 4 M Yacts 3 "[lapHas 4 M ! PEHIHIP
KOHTPOJIb | o aa® (4 paGoTs) paboty 3a4eT
PPl p Hauucisercs 1
6ann
3a KaxIy1o
[IPaBUJIbHO
Texymuit Jlaboparopie padoThL. BBITTOJTHEHHYIO nddepeHnpoBaHHbIN
171 4 ym Yacte 4 "MHOXECTBEHHAs 1 y ! PEHIHDP
KOHTpOB | ensmms” ( 1 paGora) paboty 3a4eT
pp p Hauucisercs 1
Oan
3a npaBUWIBHO
JlaGopaTtopHbie pabOTHI. BBITIOJITHCHHY O
Texyuui o npepeHIpOBaHHBII
18| 4 M Yacts 5 "JIuneitHast 2 |paboty pddeperip
KOHTPOJIb " 3a4eT
perpeccus” ( 2 paboThI) Hauncisercs 1
Oamn
3a npaBUIbHO
JlaGopaTtopHbIie pabOTHI. p
. " BBITIOJTHEHHY IO .
Texyumii | Yacts 6 "Perpeccuonnbie i epeHITMPOBaHHBII
19( 4 e " 2  |paboty
KOHTpOb | Momenu B Scikit-Learn" (12 3a4eT
a60THI) Hauucsercs 1
P Oann
3a Kaxayro
JlaGopaTtopHbie pabOTHI. MpaBUIBLHO
20| 4 Texymumii Yacts 7 o [BPIIOIHEHHYIO i pepeHIIMPOBaHHBIN
KOHTpOJH |"Perpeccusi nonomHUTEIHHO" paboty 3a4ueT
( 2 paGortsr) Hauucusercs 1
6ann
3anaHue (Tect)
conepxut 20
BOIIPOCOB, 32
Hpowme- Kampmﬁ nddepeHIpoBaHHbIN
21| 4 |xyrounas | ®OC "3amanue Ha 3auére" 20 1 " b PEHIHP
[IPABUJIbHBIN 3a4eT
aTTecTarys
OTBET
Hauucnsercs 1
6ann
6.2. Ilpouenypa nposeaeHusi, KpUTEPUH OLEHMBAHUSA
Bun npomexxyTouHOR Kpurepun
IIpouenypa nposeneHus
arTecTalluu potieiyba MpoBeA OLICHUBAHUS
Ha nuddepeniypoBanHoOM 3aueTe MPOUCXOAUT OLICHUBAaHUE
3HaHUN, YMEHUHN U IPUOOPETEHHOTO ONbITa 00YYaIOUIUXCS 10
. " " B cooTBeTcTBUM
muddepennrpoBannblil | aucuurinHe " [IporpammupoBanue 1 aHanv3a JaHHBIX" Ha ot 2.5. 2.6
3a4yer OCHOBE IIOJIy4EHHBIX OLICHOK 33 KOHTPOJIbHO-PEUTHHTOBBIE e
. [[lomoxenus
MEPOIPUITHS TEKyIIero KoHTpods. [Ipn Henocratounon
W/WJIHM HE YCTpauBaIOUIeH CTyeHTa BEIUUYUHE PEUTHHTa EMY




MOJKET OBITh NMPEJIOKEHO BHITIOJIHUTD 33/1aHKe Ha 3auere. B
pe3yJIbTaTe CKIAAbIBAETCS COBOKYIHBINA PEUTHHT CTYIEHTA,
KOTOPBIH U depeHIpyeTcs B OLIEHKY U IIPOCTABIAETCS B
BEJIOMOCTb, 3aUE€THYIO KHIDKKY cTyaeHTa. OTnuHo: BennunHa
peiiTuHra odyyvaromierocs rno aucuuiuivae 85...100 %
Xopomro: Benmnunna peiiTiHTa 00y4aronierocs TUCIUIInHE
75...84 % VYnosnerBoputenbHO: BennunHa pedtuHra
obyuarorerocs o gucuuruinae 60...74 %
HeynosnerBopurensHo: BennmunHa peiTuHra o0ydaronierocs
o gucruiuinHe 0...59 %. OneHka 1Mo JUCIHUINIMHE BHOCHTCS
B «[IpuyoxeHue K AUIUIOMY OakajJaBpay.

6.3. ITacnopTt oHIa OLIEHOYHBIX CPEACTB

Noe KM
KommeTeriuti Pesyabrati obyueris 1B lelsploli2i3 415161 718[19p0f1
3HaeT: MTHCTpyMEeHTalIbHBIE CPEICTBA U
YK—2 I/IH(bOpMaL[I/IOHHBIe TEXHOJIOT'MHU aHaJIn3a nn I P i i n
TAHHBIX UCXO/IS U3 UMEIOIIMXCS PECYPCOB
U OTpaHUYCHUM.
'YMmeeT: AanTUPOBATh U3BECTHBIC
[IPOrpaMMHBIC CPCACTBA aHAJIM3a JAaHHBIX
YK-6 B CBOIO MPO)ECCHOHANIBHYIO 00NIacTh, ¢ [+ | [H+ + | R R
Y4ETOM BO3HHUKAIOIIUX OIPAHUYEHHHN 10
BPEMEHHU M PECYpCaM.
TuoBbIE KOHTPOJIBHBIE 3aJaHUS 110 KAXKIOMY MEPOIPUATUIO HAXOISTCS B
[IPUIIOKECHUSAX.

7. YueOHO-MeToAMYecKOe 1 HH(OPMAIIMOHHOE OOecriedeHue TUCIMIITIMHBI

IleuaTHasi y4eOHO-MeTOAMYECKAS JOKYMEHTAIUS
@) OCHOBHAs TUumMepamypa:

l.

Kpemep, H. I11. Dxonomerpuka [Tekct] yaeOHUK 17151 By30B T10

criermanbHOCTAM 3koHOMUKH U yrip. H. III. Kpemep, b. A. Ilytko ; nmox pex. H. I1I.
Kpewmepa. - 3-e uzn., nepepad. u gom. - M.: OHUTU-ITAHA, 2013. - 328 c.

2.

B. U. 3ansnun, E. B. Xaputonosa ; FOx.-Ypai. roc. ya-1, Kad. Mar. ananus ;
IOVYpI'Y. - Yenabunck: M3narenscTBo FOYpI'Y, 2008. - 146 c.

3.

JyOpoB, A. M. MHOrOMepHbIE CTaTUCTUYECKHE METOABL: J{7s

SKOHOMHUCTOB M MEHEIPKEPOB Yuel. /ISl HKOH. crienuagbHOCTER By30B A. M.
Hy6pos, B. C. Mxurapsn, JI. . TpomuH. - M.: ®unaHchl 1 ctatuctika, 2003. -

349, [1] c.

6) OononHumenbHas IUmepamypa:

l.

3asimuH, B. Y. Maremarndeckas craructuka [ Tekct] yue6. mocooue

I'mypman, B. E. Teopust BeposATHOCTEN U MaTeMaTUYeCKasi CTaTUCTUKA

[Texct] yueO. mocobue s By3oB B. E. 'mypmaH. - 12-e uza. - M.: FOpaiit, 2014. -

478, [1] c. un.
2.

ITaBnos, I. M. Iigetkora, O. 1. Teckun; Ilox pen.: B. C. 3apybuna, A. II.
Kpumenko. - M.: U3narensctBo MI'TY um. H. O. baymana, 2001. - 423 c. ui.

Maremaruueckas ctaructika Yue0. i Bry30B B. b. [opsiunos, 1. B.




8) omeuecmeenHvle U 3apyOedtCHble HCYPHANLL NO OUCYUNTUHE, UMerowuecs: 8 OudIuomexe:
He npenycmoTtpenbt

2) MemoouuecKue ykazarus 0is CIMyO0eHmos8 no 0C80EHUI OUCYUNIUHDL!
MeTtoauueckue ykazanus K gjaboparopasiM padboram (Hactu 0-7)
JlaraceTsl 11 aHaIM3a

1.

2.
3.
4

TexcThl nexu

Ccouiku Ha 610kHOTHI Google Colab

U3 HUX: Y4eOHO-Memoouyeckoe obecneyerue camocmosamenbHol pabomsl CmyoeHma:
JlaraceTsl 11 aHanu3a

I.

JJIeKTPOHHAsAA Y4e0OHO-MeTOANYeCKAs JOKYMEHTAIlUs

HaumenoBanue
No Buz peeypeas | bubnuorpaduueckoe onrcanue
JTUTEPATyPHI AIIEKTPOHHOUN
dhopme
Uypakos, E. I1. BBenenne B MHOrOMEpHBIE CTATUCTUYECKUE
JJIEKTPOHHO- meTonsl : yuebnoe nocobue / E. I1. Uypakos. — CaHKT-
OnbIMoTeYHas [TerepOypr : Jlans, 2016. — 148 c. — ISBN 978-5-8114-2149-
JlononHUTEIBHAS N
1 TenaTVDa cucreMa 7. — Tekcr : 3neKTpOHHBIH // JIaHb : AIEKTPOHHO-
patyp M30aTeIbCTBA ounonnoreynasa cucrema. — URL:
Jlanp https://e.lanbook.com/book/87598 (nara oOpameHus:
15.09.2021). — Pexxum moctyna: AJis aBTOpH3. TIOJIB30BaTENCH.
[TporpaMMHBIC CHCTEMBI CTATUCTHYECKOTO aHAJIH3a.
OOHapyKeHHe 3aKOHOMEPHOCTEH B JaHHBIX C UCMIOIB30BAaHUEM
JIEeKTPOHHO- cuctembl R u s3p1ka Python : yue6Hoe nmocobue / B. M.
OCHOBHAS OnOIMOTEeYHAS BonkoBa, M. A. Ceménona, E. C. UetBeprakona, C. C. BoxoBs.
2 TepaTyha cucTemMa — HoBocubupck : HI'TY, 2017. — 74 ¢. — ISBN 978-5-7782-
patyp 31aTeNIbCTBA 3183-2. — TekcT : 2neKTpOoHHBII // JIaHb : AIEKTPOHHO-
Jlanb oubmuoreunas cucrema. — URL:
https://e.lanbook.com/book/118287 (nara oOpareHus:
15.09.2021). — Pexxum moctyna: AJjis aBTOpH3. TIOJIB30BaTENCH.
S EKTPOHHO- Komnbipun, A. C. [IporpammupoBanue Ha Python : yue6HOe
P nocobue / A. C. Konbipun, T. JI. CanoBa. — Coun : CT'Y, 2018.
OoubnuoTeyHas .
3 OcHoBHast cHcTeMa — 48 ¢. — TexkcT : anexTpoHHbIH // JIaHb : AIEKTPOHHO-
nmuTepaTypa 3 1ATeILCTE oubnmuoreunas cucrema. — URL:
A https://e.lanbook.com/book/147665 (nara oOparmmeHus:
Jlanb .
15.09.2021). — Pexwum nocTymna: Ajisg aBTOPHU3. MOIb30BATEICH.
['epacumoBa, E. A. DkoHOMETpHKA: perPECCUOHHBIN aHAIN3 :
DIEeKTPOHHO-
SUGIOTeUHAS yaeOHO-MeToamaeckoe nocooue / E. A. I'epacumona, M. 1O.
4 JlonoHUTEIBHAS cHCTeMa Kapsimes. — Camapa : CamI'VIIC, 2011. — 98 ¢. — Tekcr :
uTeparypa A ATeNLCTE DIIEKTPOHHEIH // JIaHb : 31eKTpOHHO-OMOIMOTEUHAsI CUCTEMA. —
8 URL: https://e.lanbook.com/book/130432 (mara oOpamieHus:
Jlaab 3
15.09.2021). — Pexwum nocTymna: A aBTOPU3. OJIb30BATEIEH.
Kpynuentok, K. FO. KoppensiiimoHHo-perpecCHOHHBIN aHanu3 B
DIEKTPOHHO- PKOHOMETPUYECKUX MOJEsX : yueOHoe nocobue / K. 1O.
OcHOBHAs OubmuoTeyHas Kpyuentok. — Hopunsck : HTIH, 2018. — 108 c. — ISBN
5 LTeDpATYDA cucTeMa 978-5-89009-698-2. — Tekct : anekTpoHHbI // JIaHb :
patyp 130aTeIbLCTBA DIIEKTPOHHO-OuOMMoTeynas cucrema. — URL:
Jlanb https://e.lanbook.com/book/155915 (nara obparmenus:
15.09.2021). — Pexwum noctymna: ajis aBTOPU3. MOJIb30BATEIEH.




[[ka6epuna, I I11. [TporpammupoBanue. OcHOBHI si3bIKa Python
DIEKTPOHHO- : yauebnoe nocoowue / I. I11. [lIkabepuna, H. JI. Pe3oBa. —
OubmuoTeyHas KpacHosipck : Cubl'Y um. akanemuka M. ®@. Pemernéna, 2018.
JlonmoIHUTEIbHAS -
6 TenaTVDa cucreMa — 92 c. — Tekcrt : snexTpoHHbIH // JIaHb : AIIEKTPOHHO-
patyp M3/1aTelIbCTBA oubnuoreunas cucrema. — URL:
Jlanb https://e.lanbook.com/book/147450 (nara obparenus:
15.09.2021). — Pexum noctymna: ajis aBTOPU3. OJIb30BATEIEH.
MHOroMepHbIE CTaTUCTUYECKHE METO/IbI : METOINYECKHUE
DJIEKTPOHHO-
- ykazanus / coctaBurenu . JI. Makaposa, A. M. Urnatenko. —
OcHoBHas Coum : CT'Y, 2018. — 64 c. — TexkcT : anexTpoHHbI // JlaHb :
7 cucreMa
muTeparypa A ATeNLCTEA PIIEKTPOHHO-O0MOMMoTeuHas cuctema. — URL:
A https://e.lanbook.com/book/147679 (nara obparueHus:
Jlanp .
15.09.2021). — Pexxum moctyna: A aBTOpH3. TIOJIB30BaTENCH.

[Tepedenp UCTIONB3YEMOTO MTPOTPAMMHOTO OOCCIICUCHHS:

p—

W N

Microsoft-Windows(6eccpouno)
. Microsoft-Office(6eccpouno)
. ®TAOY BO "HOVYpI'Y (HNY)"-ITopran "Dnexkrponusiit OYpI'Y"

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

[lepedenp ucnonb3yeMbIx NpohecCHOHANBHBIX 0a3 TaHHBIX U MH(POPMAITMOHHBIX

CIIPABOYHBIX CUCTCM!

Her

8. Marepua/ibHO-TeXHHYECKOe o0ecreYeHue Q1 CIUITHHbI

OcHoBHOE 000py/I0BaHKE, CTEHIbI, MAKETHI, KOMITBIOTEPHAsI TEXHUKA,

N No
Bun 3anstui a IpeayCTaHOBICHHOE MPOrpaMMHOE 0OecTiedeHre, UCTIOIb3yeMOoe AJIs
al Pa3IMYHBIX BUJIOB 3aHATUI
Kontpons 405
POt [1K ¢ npoekropom juist npenoaasarens+ 1K mist cryneHToB
caMOCTOsTENbHOM paboThI (1)
nddepenupoBannbii 405
Jlnddepenuup [1K ¢ npoekropom miist npenogasaressi+ [IK mis ctyneHToB
3a4eT (1)
405
Jlexnun 1) [1K ¢ mpoekropom minsa npenogasarensa+ [IK mis ctynenton
ITpakTnueckue 3ansatus u (405 .
KomnbloTepHBIH Ki1acc ¢ BBIXOAOM B UHTEPHET
CEMHHAPhI (1)




