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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 [ aHanu3a TaHHBIX UCTIOIB3YIOTCS SI3BIK MporpaMmupoBanus Python.
N3yyatoTcs BO3MOXXHOCTH UCTIONB30BaHUsl OMOIMoTek U Mmoayneit Python mis
CTaTUCTUYECKOTO aHaJIn3a 1 Bu3yann3anuu gaHHeix (Numpy, Pandas, Scipy, Matplotlib,
Scikit-learn, Statsmodels u ap.). Bonbiioe BHUMaHue yaenaseTcs OLEHKE YUCIOBBIX
XapaKTepUCTUK MOKa3aTeNel, U3y4eHUIO B3aUMOCBSI3€H IaHHbBIX, U3MEPEHHBIX B Pa3HBIX
HIKaxax, IOCTPOCHUIO PETPECCUOHHBIX MOJIENICH, MPOBEPKE MX KAYECTBA U a/ICKBaTHOCTH,
paccMaTpUBarOTCs BOIIPOCH! IPOTHO3WPOBAHUS.

2. Komnerenuuu odyuyarwmerocsi, opmMupyembie B pe3yJibTare 0CBOCHUS
AUCUMILTHHBI

[TnaaupyemMble pe3yabTaThl OCBOCHUS [Tnanupyemblie pe3yabTaThl
OII BO (komnieTeHIIuN) 00y4eHHUs 110 AUCUUTUIHHE

VYK-2 CniocoGeH onpeaensTh Kpyr 3ajad B paMKax

MOCTABJICHHOH 1IETU ¥ BRIOMPATh ONTUMAIBHEIC  (3HAET: HHCTPYMEHTAJIbHBIC CPEJCTBA
CIoCOO0BI UX PEIICHHUS, UCXOAS U3 IEUCTBYIOMUX [MH()OPMALIMOHHBIE TEXHOJOTUHU aHAIN3a JaHHBIX
MPaBOBBIX HOPM, UMEIOIIUXCS PECYPCOB U MCXO/IS U3 UMEIOIIUXCSI PECYPCOB M OTPAaHUYCHUM
OTpaHUYCHUHN

YMeeT: aganTHpOBaTh H3BECTHBIC TPOrPaMMHEIC
CpCACTBa aHaJin3a JaHHBIX B CBOIO
npodeccroHanbHy0 001aCTh, ¢ YIETOM
BO3HMKAIOLUX OIPAHUYECHUM 110 BpEMEHHU U
pecypcam

VYK-6 CniocobeH ynpaBisiTb CBOUM BPEMEHEM,
BBICTPaUBATh U PEANN30BHIBATH TPACKTOPHIO
CaMOpa3BUTHS HA OCHOBE MPUHIUIIOB 00pa30BaHUS
B TEUCHHE BCEH KHU3HN

3. Mecro qnucuuninnbl B ctpykrype OII BO

[lepedens npeaIeCcTBYIONINX TUCIUTLINH, [lepedenn mocneayOMMX TUCIUTIINH,
BUJIOB paboT y4eOHOTo MmiaHa BHJIOB paboT
1.0.06.M1.01 AHanu3 1aHHBIX U TEXHOJIOTUU 1.®.06.M1.03 IIpunokeHus U MpakTUKa aHAIU3a
paboThI C JTAHHBIMU TAaHHBIX

TpebGoBaHMs K «BXOIHBIMY» 3HAHUSIM, YMEHHUSIM, HABbIKAM CTYIE€HTA, HEOOXOIUMbIM
IPY OCBOCHUHU JJAHHOM AUCIMIUIUHBI U IPUOOPETEHHBIM B PE3yIbTaTe OCBOCHUS
IPEAIECTBYOIINUX TUCIUILUINH:

Jucnuminaa TpeboBanus

3HaeT: cnocoObl coopa, 00pabOTKM U aHATK3a
TaHHBIX ISl pEHICHUS CBOMX MPO(eCcCHOHATBHBIX
3aJ1a9 ¢ YI4ETOM UMEIOIIMXCSI PECYPCOB M MPABOBBIX

1.90.06.M1.01 Aranu3 JaHHBIX 1 TEXHOJIOTAH
PabOTHI C JAHHBIMHU




OIIBIT:

HOPM VYmeer: NPUMCHATH MATEMAaTUICCKHUEC METOABI
00pabOTKH JaHHBIX /I BEIOOpA U pean3aliun
ONTUMAJIHOTO CTI0CO0a peIIeHus
npodeccroHaIbHBIX 3a/1a4 MIMeeT mpakTH4eCKuid

4. O0béM 1 BUABI YUeOHOI1 padoThI

OO6mas TpyA0€MKOCTh JUCHUILUIMHBI COCTaBIsET 4 3.€., 144 4., 72,5 4. KOHTaKTHOM

paboThI
Pacnpenenenue o cemectpam
Bcero B yacax
Bun yue6Ho# paboThl
4acoB Homep cemectpa
4
O6mast Tpy10EMKOCTh AUCITUTUIMHBI 144 144
AyoumopHvie 3auamusi: 64 64
Jlexuuu (JI) 32 32
[IpakTudeckue 3aHATUS, CEMUHAPHI U (UJIH) APYTHE BUIBI 0 0
aynuTopHbIX 3aHsaTHi (I13)
Jlabopatopusie pabotsl (JIP) 32 32
Camocmosmenvuas paboma (CPC) 71,5 71,5
MOAITOTOBKA K (P PepeHIIMPOBAHHOMY 3a4ETY 23,5 23.5
MOJITOTOBKA K MIPOBEPOYHBIM 33JaHUSM U TECTaM, 16 16
MPOBOJAMMEBIM Ha JICKIIUSX
MOJITOTOBKA K JJa00paTopHBIM paboTam 32 32
KoHcynpranyy u npoMexyTo4Hast aTTeCTalus 8,5 8,5
By koHTpOs (3a4eT, qud.3a4eT, IK3aMeH) - nud.3ader

5. ConeprkaHue TUCHMIIIMHBI

N O0beM ayIUTOPHBIX 3aHITHIA TTO
o
a3z[_ena HaumenoBanue pa3aenoB IUCHUTUTMHBI BHJIaM B Hacax
P Beero |JI| I3 | JIP
0  [9nemeHTHl MaTEMaTUUYECKOM CTATUCTUKHU 2 0 0 2
bubnuoreka Numpy (oHOMEpHBIE MACCUBBI U MAaTPHIIBI).
1 . 10 6 0 4
Busyanuzamus B Matplotlib
2  |bubnmorexa Pandas. OGpaboTka u aHaIN3 TAOTHMYHBIX JAHHBIX. 12 6 0 6
[TapHbIN KOPPEJSIMMOHHBIN aHAJIA3 U TPOBEPKA CTATUCTUYECKUX
3 . 12 6 0 6
runore3 B Python (6ubnmoreka Scipy)
4  |MHOroMepHbIN KOPPEISIIUOHHBIA aHAIN3 4 2 0 2
JluneliHbIil perpeccnoHHbIN aHanu3 B Python (Momyb
5 8 4 0 4
Statsmodels)
6  |Perpeccuonnsie moaenu B 6ubnuoteke Scikit-Learn 8 4 0 4
7 JlononHUTEIbHBIE BOIPOCHI PETPECCHOHHOTO aHATHN3a. 3 4 0 4
[IporaozupoBanue
5.1. Jlekuun
| No | No | HanmeHoBaHME WM KPaTKOE COJepyKaHUe JIEKIIMOHHOTO 3aHSTHUS | Kor- |




JICKITUH

paszziena

BO
qacoB

SA3p1k porpammupoBanus Python. OcobeHHOCTH 1 BOBMOXXHOCTH si3bika. KpaTkuii
0030p OCHOBHBIX OMONMOTEK [ aHau3a JaHHBIX. O030p UCTOYHUKOB U
MJIOIIAIOK IS paOO0ThI, HHPOPMAIIUU U U3YICHHUS.

bubnnoreka Numpy (padota ¢ MaccuBamu). OJHOMEpHBIE MaccuBbl Numpy :
CO3J/1aHKEe, OCHOBHBIE ONEPAINH, TeHEPaLUs CIyYaiHbIX MacCHBOB,UHEKCALINA,
cpe3bl, puabTpanus, GyHKIUN U METOBL. JIBymMepHbIe MaccuBbl Numpy
(MaTpuIBl) : CO3/1aHUE, OCHOBHBIE ONEPALINH, TeHEpALUs CITydalHbIX
MacCHBOB,MHJIEKCAIUs, Cpe3bl, PUIbTpaLns, GYHKIIMH U METOAbI, MATPUYHBIE
orepaluu, 3IeMEeHTHI IMHEeHHOM anredpsl. OnucarenbHas cTaTUCTHKA B Numpy
((i)YHKHI/II/I 1 METOABI AJIs1 BBIYUCIICHUSA CTaATUCTUYCCKHUX XapaKTepI/ICTI/IK).

bubmmoreka Matplotlib. I'paduueckoe oToOpakeHue qaHHBIX (rpaduK, MTOJIHUTOH,
rUCTOrpaMMa, Kpyropasi [uarpamMmma... ).

4,5

Pabota ¢ oubnmmorekoit Pandas. Series (co3manue, aTpuOyThl, HHICKCAIIHS,
onepauuu, pyHkuu u merozasl). DataFrame (co3nanue, arpuOyThl, HHISKCALINS,
cpesbl, GuiabTpanus. mpeodpazoBaHne TaOMHIIBI, TPYIITUPOBKA, COPTHPOBKA,
rpaduueckre BO3MOXHOCTH, CTATUCTHYECKUE U JP. PYHKIIUH, CBOJAHbIC
TaOJHIIBL...)

3arpyska (aitioB paznuaHoro popmara B DataFrame (.xls, .csv, .txt....)

7,8

[TpoBepka CTAaTUCTHYECKUX THIIOTE3. YPOBEHb 3HAYMMOCTH U P-3HAYCHUE.
[TpoBepka Ha HOpMaJIbHOCTD (pyHKIMH O6MONIHoTeku Scipy). [lonsTue
Koppesiiuu. [lapHbIil KOppeNSIIMOHHBIN aHanu3. J(narpamma paccestHus.
Jluneiinas u panroBast koppessius. I[IpoBepka runoressl 0 3HAYMMOCTH
k03¢ dunrenta koppensauuu. OyHKIUN TSl BEIYUCIEHUS KOAPOUIIMEHTOB
KOppEJSIIMY U p- 3HaueHui 6ubnmoreku Scipy.

CBsI3b TUXOTOMHUYECKHX, KATETOPHATIbHBIX JaHHBIX. KoadduumenTsr koppensuu
TOYEYHO-OMCEepUaNbHbIA, paHTOBO-Oncepuanbhbli, "gu", Kpamepa. Brioop
K03 (HUITMEHTA KOPPEIIALIUHN.

10

MHuoromepnas koppesnsauus. [lapHbie, yacTHbIE, MHO)KECTBEHHBIE KOO (OUIIUEHTHI
Koppessiuy, [IpoBepka 3HAYMMOCTH.

11, 12

[Tapuas nuHelHOM perpeccus U e€ peanuszanus B Moayie Statsmodels.
Haxoxxnenue u ananus octatkos. Koadumuent nerepmunanuu. OneHka KauecTna
ypaBHeHUs. [IpoBepka 3HaUMMOCTH YpaBHEHUS U OTACIbHBIX KO3()(DUIIUEHTOB.
['padpuueckoe npeacrabneHue TMHUM perpeccuu. I[locTtpoeHne napHbIx quarpamMmm
paccesiHus 17151 MHOTOMEPHOM COBOKYNHOCTH B 6ubnuoreke Seaborn. [loctpoenue
ypaBHEHHWS MHO)KECTBEHHOM JIMHEWHON perpeccun B Moayie Statsmodels

13

[TocTpoenue ypaBHEeHUs TUHEHHON (TTApHOM ¥ MHOXECTBEHHOW) pErpeccuu 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 Mozenu (ycnoBus ["aycca-MapkoBa). MylIbTHKOJITHHEAPHOCTh U

criocoObl 00pbObI ¢ Hell. HenmHeliHbie perpeccnoHHbBIe MOJICTTH

5.2. llpakTyeckue 3aHATHS, CEMHUHAPbI

He npenycmorpeHsl

5.3. JIaboparopHbie padoThI




No Ne
3aHATHUS|pa3/IeNa

HanmeHnoBaHue win KpaTKoe CofepKaHue J1abopaTOpHOI paboThI

Koi-
BO
JacoB

1 0

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

OcHoBBI pa0oTHI B cpejie nmporpamMmmupoBanus Python. OgHoMepHbIE MacCCUBEI 1
MaTpuibl OnbaroTek Numpy. Busyanuszanus ganssix B 6udnuorexke Matplotlib -
rpaduK, MOJIMTOH, TUCTOTpaMMa, JHUarpaMMa paccesiHus, Kpyropasi IuarpaMmma.
(JTabopatopubie Pa6otsl. Hacth 1 - 4 paboThl).

4,5,6 2

bubnnoreka Pandas. Series. Datafame. OcHOBHBIE BO3MOXHOCTH paOOTHI.
CratucTuueckuii aHaau3 U Bu3yanu3sanus B Pandas. 3arpy3ka naracera B
DataFrame u3 TexctoBoro (aitna u Tabmuibl Excel. (Jlabopatopasie PaboTsr.
UacTs 2 - 3 paboTh).

7,8,9 3

[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 4

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

11,12 5

[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 6

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 7

Vcrionp30BaHue (PUKTUBHBIX IEPEMEHHBIX B ypaBHEHUH perpeccuu. Henuueitbie

MOHGHH.hdeHHIHHHeapHBaHHH

5.4. CamocrosiTesqibHasi padoTa CTyIeHTA

Brimonuenue CPC

Crincok nureparypsl (C yKkazaHUEM

[Monsux CPC pasernos, TiaB, CTpaHuil) / cchutka Ha  (CemecTp

pecypc

Koi-
BO
JacoB

MMOJTOTOBKA K MU HepeHIIPOBAaHHOMY obpamenus: 15.09.2021). — Pexum

3a4ETYy

1. MHOTOMEpHBIE CTAaTUCTUYECKUE METOIBI :
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

JTOCTYyTIA: [Tl aBTOPHU3. MOJb30BaTENeH. 2.
Kanounukosa, E. 1. Craructuyeckuit
aHaJIU3 MPOCTPAHCTBEHHBIX JaHHBIX :
yuebHoe nocobue / E. U. Kanounukosa, tO.
A. BapnamoBa. — Kazansb : KOY, 2023. —
140 c. — ISBN 978-5-00130-700-6. —
TexcT : aneKkTpoHHBIH // JIaHb : ANEKTPOHHO-
oubmoreunas cucrema. — URL:

23,5




https://e.lanbook.com/book/332354 (nata
obparmenus: 08.06.2025). — Pexxum
oCTyma: 7Sl aBTOPU3. MOJIb30BaTeNeH. 3.
['enbman, 3. Perpeccusi: Teopusi U MpakTUKA
/ O. T'enbMman, J[. Xumn, A. Bextapu ;
rnepeBo/ ¢ anmuiickoro B. C. SuenkoBa. —
Mocksa : JIMK Ilpecc, 2022. — 748 c. —
ISBN 978-5-97060-987-3. — TekcT :
HIIEKTPOHHBIH // JIaHb : JIeKTPOHHO-
o6ubnuoreynas cucrema. — URL:
https://e.lanbook.com/book/241220 (nata
obparmenus: 08.06.2025). — Pexum
oCTyMa: 7Sl aBTOPH3. IMOJIb30BATENICH.
TeKCThI JIEKIMI B AJIEKTPOHHOM BHJIE.
MeToanueckue yKa3aHus K 1a00paTopHbIM
pabotam. [1labmons! mporpamm Ha Python

IIOATOTOBKA K IIPOBCPOYHBIM 3aJaHUSAM U
TCCTaM, IPOBOAMMBIM Ha JICKIUAX

1. MHOTrOMEpHBIE CTATUCTHYECKUE METOIBI :
MeTOoIMYecKe yka3zaHus / cocraButenu U.
JI. Makaposa, A. M. Urnarenko. — Coun :
CI'Y, 2018. — 64 ¢c. — Tekcr :
HIIEKTPOHHBIN // JIaHb : 37IeKTpOHHO-
oubmuoreynas cucrema. — URL:
https://e.lanbook.com/book/147679 (nara
obpamenus: 15.09.2021). — Pexum
JTOCTYyIIA: [Tl aBTOPHU3. MOJb30BaTENEH. 2.
['epacumoBa, E. A. DxoHOMeTpHKa:
pErpeCCHOHHBIN aHAIN3 : y4eOHO-
MeTonnueckoe nocodue / E. A. I'epacumosa,
M. 10. Kaperes. — Camapa : CamI'VIIC,
2011. — 98 c. — Tekcr : 21MeKTPOHHBIH //
JlaHb : 2IeKTPOHHO-OUOIMOTEYHAS CHCTEMA.
— URL: https://e.lanbook.com/book/130432
(mara obpamenus: 15.09.2021). — Pexum
NIOCTYyTIa: 711 aBTOPH3. MOJIb30BaTeNel. 3.
Bonsdcon, M. b. Ananu3 nanHbIX : yaeOHO-
MeToandeckoe nocodue / M. b. Bonbdcon.
— Cankr-IlerepOypr : CIIGI'YT um. M.A.
bonu-bpyesuua, 2023. — 69 ¢. — Tekcer :
HIIEKTPOHHBIN // JIaHb : 37IeKTpOHHO-
oubmuoteynas cucrema. — URL:
https://e.lanbook.com/book/381533 (nara
obpamenust: 29.05.2025). — Pexum
TOCTYyTIA: JIIsl aBTOPH3. MTOJTb30BATENCH.
TekcTsl JIEKIUH B 2JIEKTPOHHOM BHJIE.
Ha6op ma6nonos nmporpamMm Ha Python

16

[OJITOTOBKA K J1a00paTopHBIM paboTam

1. MHOTOMEpHBIE CTATUCTUICCKUE METOJIBI :
MeTOJMYecKue yka3aHus / coctaButenu U.
JI. Makaposa, A. M. Urnarenko. — Coun :
CI'Y, 2018. — 64 c. — Tekcr :
RIIEKTPOHHBIN // JIaHb : 2I€KTpOHHO-
oubmuoteynas cucrema. — URL:
https://e.lanbook.com/book/147679 (nara
obpamenus: 15.09.2021). — Pexum
OCTyNa: JIJIsl aBTOPH3. MTOJIb30BaTeIeH. 2.
Kanounukosa, E. 1. Craructuyeckui

AHaJIN3 TPOCTPAHCTBCHHBIX JAHHBIX !

32




yuebHoe nocobue / E. U. Kanounukosa, tO.
A. BapnamoBa. — Kazansb : KOY, 2023. —
140 c. — ISBN 978-5-00130-700-6. —
TexcT : aneKkTpoHHBIH // JIaHb : AIEKTPOHHO-
oubmuoreynas cucrema. — URL:
https://e.lanbook.com/book/332354 (nara
obpamenus: 08.06.2025). — Pexum
JTOCTyTIA: [l aBTOPU3. MOJb30BaTeNeH. 3.
Tutos, A. H. O6pabotka nanusix B Python.
OcHoBBI pa0boTHI ¢ OubIMOTEeKOM Pandas :
yueOHO-MeToanyeckoe nocodue / A. H.
Turtos, P. ®. Tazuesa. — Kazans : KHUTY,
2022. — 116 c. — ISBN 978-5-7882-3164-
8. — Texkct : anexktponHsbIit // JIanb :
HIIEKTPOHHO-ONOIMOTEYHAsE CUCTEMA. —
URL.: https://e.lanbook.com/book/331013
(narta obpamenus: 08.06.2025). — Pexum
JTOCTyTIA: [l aBTOPU3. MOJb30BaTeNel. 4.
MaxkkuuaH, Y. Python u ananu3 1aHHBIX.
[lepBuuHas 00pabOTKa JaHHBIX C
npuMeHenreM pandas, NumPy u Jupiter :
cripaBOYHUK / Y. MaKKWHHH ; IEPEBOJI C
aHruiickoro A. A. CiiuHKUHA. — 3-€ U3/,
— Mockaa : IMK Ilpecc, 2023. — 536 c.
— ISBN 978-5-93700-174-0. — Texker :
DIIEKTPOHHBIH // JIlaHb : 3IeKTPOHHO-
oubmuoreunas cucrema. — URL:
https://e.lanbook.com/book/348086 (nara
obpamenust: 08.06.2025). — Pexum
ToCTyNa: 751 aBTOPU3. MOJIb30BATENEH.
TeKCThI JIEKLHUI B AJIEKTPOHHOM BHJIE.
MeToanueckre ykazaHus K 1a00paTopHbIM

pabotam. [11aGnons! nporpamm Ha Python

6. DOoHJ OLIEHOYHBIX CPE€ACTB IAJId IMPOBCJACHUA TCKYIIECIro KOHTPOJIA YCIIEBACMOCTH,

HpOMe)ICYTO‘IHOﬁ arrecranmun

KonTponb kauecTBa 0cBOE€HUS 00pa30BaTeIbHON MPOrpaMMbl OCYILECTBIISECTCS B
cootBeTcTBUH ¢ [lonokeHnem o 6aNIbHO-PEUTUHIOBOM CUCTEME OIICHUBAHUS PE3YIbTATOB

y4eOHOM IeSITEILHOCTH 00yYaIOIIUXCSI.

6.1. KonTpoabubie meponpusitusa (KM)

Ne| Ce- Bux HazBanue Maxke. [Topsimok Yun-
KOHTPOJILHOTO Bec HAYUCJICHUS  [ThIBa-
KM|mecTp| KOHTpOIIs Oamn
MEPOIPUITHS 6ayI0B ercs B [TA
3anaHue
COepKuT 12
MYHKTOB, 32
1| 4 Texymmii | IlpoBepounoe 3aganue 0 1 | 1o [mpaBuibHOE ¢ depeHIIMPOBaHHbBIN
KOHTPOJIb "OcHoBrel MC" BBIIIOJIHCHHE 3a4eT
Ka)X10T0 MMyHKTa
Hauucsiercs 1
Oan
2| 4 | Texyuwii | IlpoBepouHoe 3agaHue 1 1 | 4 |[3amanue i epeHIMpOBaHHBII




KOHTPOJIb

"Python"

colepKuT 4
MyHKTA, 32
MpaBUIILHOE
BBLIIIOJTHEHHE
KaXJ[0T'0
HauncisgeTcs 1
Oain

3a4CT

Texymnii
KOHTPOJIb

ITpoBepounoe 3ananue 2
HNumpy 1”

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

¢ depeHIPOBAHHBIH]
3a4eT

Texymmi
KOHTPOJIb

[IpoBepounoe 3ananue 3
"Series"

3amaHue
COZEPIKUT S
MyHKTOB, 32
MPaBUIIbHOE
BBIIIOJTHCHHE
Ka)XI0TO MMyHKTa
Hauucisgercs 1
0ain

Qg pepeHIIMPOBaHHBIN
3ager

Texymui
KOHTPOJIb

[IpoBepouHoe 3ananue 4
"DataFrame"

Samanue
CONIEPKUT 6
MyHKTOB, 3a
MpaBUILHOE
BBLIIIOJTHEHHE
Ka)KJIOTO MMyHKTa
HauucisgeTcs 1
Oamn

Qg epeHIIMPOBaHHBII
3ayer

Texymui
KOHTPOJIb

IIpoBepouHoe 3aanue 5
"ITonsiTue koppensuun"

3amanue (Tect)
COICPIKUT S
BOITPOCOB, 3a
KaXKIBIA
[IpaBUJIbHBIN
OTBET
Hauucisgercs 1
Oan

nudhepeHIpoBaHHbII
3a4eT

Texymmi
KOHTPOJIb

[IpoBepouHnoe 3ananue 6
"N3mepurenbHble MIKaIbl"

3ananue (Tect)
CONIEPXKUT &
BOIIPOCOB, 3a
Ka K IbIA
MTpaBUJIbHBIN
OTBET
Hayucisercs |
6ann

Qg pepeHIIMPOBaHHBIN
3ager

Texymmii
KOHTPOJIb

IIpoBepounoe 3ananue 7
"Koagpumment koppensauuu
Cnupmena"

SagaHue
COEPIKUT S
[TyHKTOB, 32
MpaBUIILHOE
BBLITTOJTHEHHE
Ka)KJ10TO
Hauucisgercs 1
Oan

¢ depeHIIMPOBaHHbBIN
3a4er




Texymui
KOHTPOJIb

[IpoBepouHoe 3aganue 8
"Koaddunuent koppensunu
(DHH

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

nudepeHIpoBaHHbII
3a4eT

10

Texymumii
KOHTPOJIb

[IpoBepounoe 3ananue 9
"MHoromepHas Koppeysanus’"

3ananue (Tect)
COIEPIKUT S
BOIIPOCOB, 3a
Ka K IbIA
MTPaBUJIbHBIN
OTBET
Hayucisercs |
6ann

¢ depeHIMPOBAHHBIT
3aueT

11

Texymmii
KOHTPOJIb

[IpoBepouHoe 3ananue 10
"[Tapnast perpeccus”

3amaHue
COEPIKUT S
[TyHKTOB, 32
MpaBUIILHOE
BBLITTOJTHEHHE
Ka)KJIOTO MMyHKTa
Hauucisgercs 1
Oan

nudepeHIrpoBaHHbIN
3a4eT

12

Texymuit
KOHTPOJIb

[IpoBepounoe 3aganue 11
"MHoKeCTBEHHas
perpeccus"

3ananue (Tecr)
COICPKUT 9
BOITPOCOB, 3a
KaKIBIA
[IpaBUJIbHBIN
OTBET
HauncIsaeTcs 1
Oain

nudpepeHITpoBaHHbII
3a4eT

13

Texymmii
KOHTPOJIb

JlaGopaTtopHbie paObOTHI.
Yacte 0 "MC" (1 pabora)

JIP conepxut 3
MyHKTa, 32
MpaBUILHOE
BBLITTOJTHEHHE
Ka)KJIOTO MYHKTa
Hauucisgercs 1
Oan

nudpepeHIpoBaHHbIN
3a4eT

14

Texymuit
KOHTPOJIb

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

3a IpaBUWIBHO
BBITTOJIHEHHY O
paboty
Hauucisgercs 1
Oa

nudpepeHITpoBaHHbII
3a4eT

15

Texymmii
KOHTPOJIb

JlaGopaTtopHbie paObOTHI.
Yacts 2 "Pandas" (3 paGotsr)

3a KaxIy1o
MPaBUIILHO
BEITIOJTHCHHY O
paboty
Hauucisgercs 1
0ain

nudepeHIpoBaHHbII
3a4eT

16

Texymumii
KOHTPOJIb

JlaGopaTtopHbie paOOTHI.
Yacte 3 "[lapHas
koppensus” (4 paboTh)

3a KaxIyto
MpaBUIBLHO
BBITIOJITHCHHY O

paboty
Hayucisaercs 1

G hepeHIMPOBAHHBIT
3aueT




Oamn
3a Kaxay1o
MPaBUIBLHO
Texyumi Jlabopatoprpie padoThL. BII:IHOJIHCHHyIO G hepeHIIMPOBAHHBIT
17| 4 Yacts 4 "MuoxecTtBeHHas | 1 1
KOHTPOJTH koppensas” ( 1 pabora) paboty 3a4eT
Hauucnsercs 1
6ann
3a mpaBWIHHO
Texymuii JlabopartopHbie pilﬁOTLI. BBITIOJIHEHHY O b depeHIIpoBaHbIii
18| 4 YacTts 5 "JluneitHas 2| 2 |paboty
KOHTPOJIb " 3a4eT
perpeccus” ( 2 paboThI) Hauucusaercs 1
6ann
JIaGoparopHble pabOTHI. 32 NaBHIIBHO
Texymuii | Yacts 6 "Perpeccuonnbie BHITTOTHEHHYTO nudpepeHIMpOBaHHBIH]
19 4 o " 1| 2 |[pabGoty
KoHTponb | Monenu B Scikit-Learn" ( 2 3aueT
paGoTh) Hauucisercs 1
Oan
3a KaxIy1o
JlaGopaTtopHbie pabOTHI. MPaBUILHO
20| a Texymmii Yacts 7 || o [prIHOMHEHHYIO i epeHIIMPOBaHHBIN
KOHTpOJIb |'Perpeccusi NOMOTHUTEIHHO" padoty 3a4eT
( 2 paGortsr) Hauucsercs 1
6ann
3ananue (Tect)
conepxut 20
Tpome- BOTIPOCOB, 32 }
21| 4 |xyrounasa | ®OC "3ananue Ha 3auére" | - | 20 DA P deperIpoBanHLIi
aTTeCTAIIS MPaBUITBHBIN 3a4eT
OTBET
Hayucisercs |
Oann
6.2. Ilpouenypa npoBeaeHusi, KpUTEPHUH OLlEHMBAHUSA
Bua npoMexxyTouHOM Mpolie/typa MpoBeeHNs Kpurepun
arTecTaluu OIICHUBAHUS
Ha nuddepenuupoBaHHOM 3a4eTe MPOUCXOIAUT OLIEHUBAHNE
3HaHWI, YMEHUH U TPHOOPETEHHOTO OMbITa O0YUYAOIIUXCS TI0
nucuuriuae " [IporpaMMupoBaHue AJis aHalIvd3a JaHHbIX " Ha
OCHOBE IMOJTyYEHHBIX OLIEHOK 32 KOHTPOJIbHO-PEHTHHIOBBIE
MEPOIPUATHS TEKYILETO KOHTpous. [Ipu HegocTarouHom
W/WIM HE yCTpauBaloUlel cTyAeHTa BeTUYUHE PEUTHHTa eMy
MOYKET OBITh MPEITIOKEHO BHIMOJIHUTE 33aJJaHue Ha 3adeTe. B
b depeHIPOBAHHBI pesyibTaTe CKIa/IblBaeTCs COBOKYITHBI PEUTHHT CTYJIEHTa, [B COOTBETCTBUU
sauer KOTOPBIH TuddepeHpyeTcs B OLIEHKY U IpocTaBisgercs B |c L. 2.5, 2.6
BEIOMOCTb, 3a4€THYIO0 KHUKKY cTyfieHTa. OTinuHo: Bennuunalllonosxkenus
peiiTuHra ody4varomierocs no aucuuiuivae 85...100 %
Xopomro: Benmnunna peiiTiHTa 00y4aronierocs TUCIUIInHE
75...84 % VYnosnerBopuTenbHO: BennunHa pedTuHra
obyuarorerocs o gucuuruinae 60...74 %
HeynonerBoputensHo: BennmunHa peiTuHra o0ydaronierocs
o pucruiuiuHe 0...59 %. OneHka 1Mo JUCIHUINIMHE BHOCHUTCS
B «lIpunoxenne K quIuioMy OakataBpay.

6.3. ITacnopt ¢oHIa OLIEHOYHBIX CPEACTB




KommereHn

Pesynbrarel 00yueHUs

YK-2

3HAEeT: UHCTPYMEHTAJIBHBIE CPENICTBA U
WH(GOPMAITMOHHBIE TEXHOJIOTHH aHaTN3a
TAHHBIX UCXO/s U3 UMEIOIINXCS PECYPCOB
Y OrpaHUYECHUN

YK-6

'YMeeT: aganTupoBaTh U3BECTHBIE
[IpOrpaMMHBIE CPE/ICTBA aHAJIN3a JTAHHBIX
B CBOIO MpOoeCCHOHANBHYO o0iact, ¢ [H | HH H || FHFHF] F
YIETOM BO3HUKAIOIINX OrPaHHYSHHNA TI0
BPEMEHU U pecypcam

Tumnossie KOHTPOJIBHBIC 3aaHUs 110 KAXKAOMY MEPOIIPHUATHIO HAXOAATCS B
IMPUIIOKCHUAX.

7. YueOHO-MeToAMYEeCKOEe 1 HH(OPMAIIMOHHOE O0ecriedeHUue TUCIMIITIMHBI

IleuaTHasn y‘leﬁHO-MeTOHI/IquKaﬂ AOKYMCHTAIIUA

@) 0CHOBHas

aumepamypa:
1. Kpewmep, H. III. OxonomeTpuka [ TekcT] yueOHUK AJ1s1 BY30B IO

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

B. 1.

2. 3ansanun, B. . Maremarudeckas cratuctuka [Tekcr] yue6. mocodue
3ansanu, E. B. XapuTtonosa ; FOx.-Ypai. roc. yu-1, Kad. Mar. ananms ;

IOVYpI'Y. - Yensabunck: M3narenscTBo FOYpI'Y, 2008. - 146 c.

3.  HyO6pos, A. M. MHOrOMEpHBIE CTaTUCTUYECKUE MeTObI: 15t

SKOHOMHUCTOB M MEHEIIPKEPOB Yuel. /ISl DKOH. clienuagbHOCTER By30B A. M.
Hy6pos, B. C. Mxurapsn, JI. . TpomuH. - M.: ®unaHcel 1 ctatuctuka, 2003. -

349, [

I]c.

6) OononHumMenbHas IUMmepamypa:

1. TI'mypwman, B. E. Teopus BeposiTHOCTEN U MaTeMaTUYECKas CTAaTUCTUKA

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

478, [

1] c. nn.
2. Maremaruyeckas craructuka Yueb. 1y BTy30B B. b. Topsiunos, U. B.

[TaBnos, I. M. Iigetkora, O. 1. Teckun; Ilox pen.: B. C. 3apybuna, A. II.
Kpumenko. - M.: U3znarensctBo MI'TY um. H. O. baymana, 2001. - 423 c. un.

3. Makaposa T. M. [IporpammupoBanue Ha si3bike Python : meTos.

yKa3aHus K JUCITUTUTHHE JIJIS1 CTYICHTOB XMM. HAIPaBJICHUH TOJATOTOBKU
npoekTHoro ooyuyeHus (Maructparypa) / T. M. Makapoga ; FOx.-Ypai. roc. yH-T,
Kad. Teoper. u npukinan. xumus ; FOYpI'Y. - Uensabunck : znarenbckuit HeHTp
HOYpl'Y, 2022. - 33, [2] c. : ui.

4. MarseeB b. A. AHanu3 cTaTUCTUYECKUX JAHHBIX : yue0. mocooue K

KypcoBoii pabote / b. A. Marsees ; FOx.-Ypai. roc. yu-T, Kad. Dxonomuka u ymp.
npoektami ; FOVYpI'Y. - Uensbunck : UznarensctBo FOVYpI'Y, 2007. - 36, [1] c. : u.

8) omeuecmeenHvle U 3apyOedtCHbIE HCYPHANLL NO OUCYUNTIUHE, UMelowuecs: 8 bubaiuomexe:
He npenycmorpensl

2) MmemoouuecKue yKasaHus 0is Cmyo0eHmos8 no 0C80EHUI0 OUCYUNTUHDL:

1. Meroanueckue ykazanus K JraboparopHbeim padbotam (Hactu 0-7)




2.
3.
4.

JlaraceTsl AJis aHanM3a
[ITa6aons! Mporpamm Ha Python
TexcThl nexuumn

U3 HUX: Y4eOHO-Memoouueckoe obecneyerue camocmosmenpHoll pabomsl cmyoeHma:
JlaraceTsl 11 aHalIn3a

1.

3ﬂeKTp0HHaH yqe6H0-MeTounqec1¢aﬂ AOKYMCHTAIlUA

Haumenosanue
No Bun peeypeas | bubmuorpadudeckoe onrcanue
JTUTEPaTyphl AIIEKTPOHHOMN
dbopme
MaxkkuaHa#y, Y. Python u ananu3 nanneix. [lepsudnast oOpadoTka
naHHbIX ¢ puMeHeHueM pandas, NumPy u Jupiter : cipaBouHUK
SEC / Y. MakKkWHHY ; TIepeBoJl ¢ anruiickoro A. A. CnuHkuHa. — 3-
OcHOBHAasA e m3a. — Mockasa : JIMK Ilpecc, 2023. — 536 c. — ISBN 978-
1 13/1aTeNbCTBA .
nuTeparypa 5-93700-174-0. — Tekcr : neKTpOHHBIH // JIaHb : AIMEKTPOHHO-
Jlanb
oubnuoreynas cucrema. — URL:
https://e.lanbook.com/book/348086 (mata oOpameHus:
08.06.2025). — Pexkum mocTyna: AJis aBTOpH3. TIOJIb30BaTENCH.
TutoB, A. H. O6pabotka nanasix B Python. OcHOBBI paboTHI C
6ubnuorekoit Pandas : yuebHo-metoguueckoe nocodue / A. H.
OcHOBHAs 9OBbC Tutos, P. ®. Tazuea. — Kazann : KHUTY, 2022. — 116 ¢c. —
2 nreparypa M31aTeNbLCTBA ISBN 978-5-7882-3164-8. — TekcT : anexkTpoHHbIi // JIaHb :
Jlanb DIIEKTPOHHO-O0MOMoTeuHas cuctema. — URL:
https://e.lanbook.com/book/331013 (nara oOparenus:
08.06.2025). — Pexkum moctyna: AJis aBTOPH3. TOJIb30BaTENCH.
Kanounukosa, E. 1. CtatucTiyeckuii aHau3
MPOCTPAaHCTBEHHBIX JaHHBIX : yueOHoe mocodue / E. U.
OcHOBHAS ObC Kanounukosa, 0. A. Bapnamosa. — Kazans : KOV, 2023. —
3 teparypa U30aTeIILCTBA 140 c. — ISBN 978-5-00130-700-6. — TekcT : 31eKTpOHHBIH //
Jlanb Jlans : anexTpoHHO-O0MONMMOTEYHas cuctemMa. — URL:
https://e.lanbook.com/book/332354 (nara obparueHus:
08.06.2025). — Pexkxum moctyna: AJis aBTOpH3. TOJIB30BaTENCH.
['enpman, J. Perpeccust: Teopust u npaktuka / 3. ['enbman, 1.
Xwui, A. Bextapu ; nepeBon ¢ anmuiickoro B. C. SliuenkoBa. —
9bC Mockasa : JIMK Ilpecc, 2022. — 748 c. — ISBN 978-5-97060-
OcHoBHas N
4 Teparypa W3/1aTelIbCTBA 987-3. — TekcT : anmeKkTpoHHbIH // JIaHb : 3JEKTPOHHO-
Jlanb oubnuoreynas cucrema. — URL:
https://e.lanbook.com/book/241220 (nara obpateHus:
08.06.2025). — Pexxum moctyna: AJjis aBTOpH3. TOJIb30BaTENCH.
Kopurec, b. I'paduxka na Python : pykoBoactso / b. Kopurec ;
SEC nepeBoy ¢ anmuiickoro U. JI. JIrocko. — Mocksa : JIMK Ilpecc,
JlonoTHUTE IbHAS 2024. — 378 c. — ISBN 978-5-93700-286-0. — Texkcr :
5 N3aTeIbCTBA o
muTeparypa T DIIEKTPOHHBIHN // JlaHb : 3IeKTPOHHO-OUOIHOTEYHAs CUCTeMa. —
URL: https://e.lanbook.com/book/456740 (nara oOpateHus:
08.06.2025). — Pexkum moctyna: AJis aBTOpH3. TIOJIb30BaTENCH.
Ipanak, K. A. OcHoBbI nporpamMmmupoBanus Ha Python :
SEC yuebHoe nocobue / K. A. [lpanak, M. 0. Bemuupin, A. M.
6 JlonoiHUTEIBHAS 3 IATENBCTE] MakapoB. — Bosrorpan : BoarI' TV, 2024. — 160 ¢. — ISBN
nuTeparypa 978-5-9948-4964-4. — Tekcr : >neKTpoHHbIH // JIaHb :
Jlanb
DIIEKTPOHHO-O0MOMoTeyHas cuctema. — URL:
https://e.lanbook.com/book/486758 (mata obpaieHus:




|08.06.2025). — PexuM focTyna: 1 aBTopu3. 10JIb30BaTeNeH.

Hepequb HCIIOJIB3YCMOTO IIPOIrpaMMHOIO oOccrIeUeHMS:

N —

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

3. ®T'AOY BO "HOYpI'Y (HNYVY)"-ITopran "Dnekrponnsiii OYpl'Y"
(https://edu.susu.ru)(6eccpodno)
4. -Python(6eccpouno)

[lepedenp ncnonb3yeMbIx NpodhecCHOHANBHBIX 0a3 TaHHBIX U NH(DOPMAIIMOHHBIX

CIIpaBOYHBIX CUCTCM:

Her

8. MarepuajibHO-TeXHHYECKOE o0ecrieyeHue I CIUITHHBI

OcHOBHOE O60py,HOBaHI/IC, CTCH/bI, MAKCThI, KOMIIBIOTCpHAas TCXHUKA,

. Ne
Bun 3anstuit Ayt MPEeAYCTaHOBIEHHOE TIPOTrPAMMHOE 00ECIIEYeHUE, UCTIONB3YEMOE IS
YA pa3IUYHBIX BUJOB 3aHATHI
KonTtpons 405
P o [1K ¢ npoekropom miist npenonasaressi+ [IK mis ctyneHToB
caMOoCTOsTeIbHOM paboTsl |(1)
405
Jlexuun 1) [1K ¢ npoekropom juist npenoaasarens+ 1K mist cryneHToB
[Ipaktnueckue 3anatus u (405 .
KomnbroTepHBIi Ki1acc ¢ BBIXOAOM B UHTEPHET
CEMMHAPBI (1)
updepenunpoBannbiii (405
Hucppep 3;65 1) [1K ¢ mpoekropom misa npenogasarensa+ [IK mist ctynenton




