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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
CHOCOOBI UX PEIICHHUS, UCXOS U3 IEUCTBYIOMUX [MH(POPMALIMOHHBIE TEXHOJIOTUHU aHAJIN3a JaHHbBIX,
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.d.12.M1.01 Ananu3 1aHHBIX U TEXHOJIOTUU 1.®.12.M1.03 IlpunokeHus 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

1.0.12.M1.01 Aganu3 JaHHBIX 1 TEXHOJIOTAH
pabOTHI C TAHHBIMH




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
MIOJITOTOBKA K J1a00paTopHBIM paboTam 32 32
MOJTOTOBKA K MMPOBEPOYHBIM 33JIaHUSIM U TECTaM, 16 16
MPOBOAMMBIM Ha JICKIIUSIX
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 6ubnuoreke 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

[MOJITOTOBKA K Ta00OpaTOpHBIM paboTam

1. MHOTrOMEpHBIE CTATUCTHYECKUE METOIBI :
MEeTOJMYeCKUe yKa3aHus / coctaButenu 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.
Kanounukosa, E. 1. Craructuyeckui
QHAJIM3 MPOCTPAHCTBEHHBIX JIAHHBIX :
yuebHoe nocobue / E. U. Kanounukosa, tO.
A. BapnamoBa. — Ka3zans : KOV, 2023. —
140 c. — ISBN 978-5-00130-700-6. —
Tekct : anexTpoHHbIi // JlaHb : 31eKTpOHHO-
oubmuoreynas cucrema. — URL:
https://e.lanbook.com/book/332354 (nara
obpamenus: 08.06.2025). — Pexum
JTOCTYyIIA: [Tl aBTOPHU3. MOJb30BaTeNen. 3.
Tutos, A. H. O6pabotka nanHbix B Python.
OcHoBbl paboThI ¢ 6ubaMoTeKoi Pandas :
yuebHo-MeToanuyeckoe nocodue / A. H.
Turos, P. ®. Ta3zuesa. — Kazaus : KHUTY,
2022. — 116 c. — ISBN 978-5-7882-3164-
8. — Texkcr : anexTpoHHbIH // JIaHb :
DIIEKTPOHHO-OUOINOTEYHAs cUCTeMa. —
URL: https://e.lanbook.com/book/331013
(mata obpamenus: 08.06.2025). — Pexum
JTOCTYyIIA: [Tl aBTOPU3. MOJb30BaTeNen. 4.
Maxkkunad, Y. Python u ananus naHHbBIX.
[lepBuuHas 00pabOTKa JAaHHBIX C
npuMeHeHneM pandas, NumPy u Jupiter :
cripaBOYHUK / Y. MaKKWHHH ; IEPEBOJI C
aHruiickoro A. A. CiiuHKUHA. — 3-€ U3,
— Mocksa : IMK Ilpecc, 2023. — 536 c.
— ISBN 978-5-93700-174-0. — Tekcer :
HIIEKTPOHHBIN // JIaHb : 3eKTpOHHO-
oubmuoteynas cucrema. — URL:
https://e.lanbook.com/book/348086 (mara

obpamenusi: 08.06.2025). — Pexum

32




TOCTYTIA: JIJIsl aBTOPU3. MOJIb30BATENCH.
TeKCThI JIEKIHI B AJIEKTPOHHOM BHJIE.
MeToanueckue yKa3aHus K 1a00paTopHbIM
pabotam. [1labmons! mporpamm Ha Python

IIOATOTOBKA K IIPOBCPOYHBIM 3aJaHUSAM U
TCCTaM, IPOBOAMMBIM Ha JICKIUAX

1. MHOTOMEpHBIE CTATUCTHYECKUE METOIBI :
MeTOoIMYecKe yka3zaHus / cocraButenu U.
JI. Makaposa, A. M. Urnarenko. — Coun :
CI'Y, 2018. — 64 c. — Tekcr :
HIIEKTPOHHBIN // JIaHb : 3IeKTpOHHO-
oubmuoteynas cucrema. — URL:
https://e.lanbook.com/book/147679 (nara
obpamenus: 15.09.2021). — Pexum
JTOCTYyIIA: JIJIsE aBTOPHU3. MOJb30BaTENEH. 2.
['epacumoBa, E. A. DxoHOMeTpHKa:
pErpeCCHOHHBIN aHAIN3 : y4eOHO-
MeTonnueckoe nocodue / E. A. I'epacumosa,
M. 10. Kapepre. — 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: /11l aBTOPH3. TOJTb30BATENCH.
TekcTsl JIEKIUH B 2JIEKTPOHHOM BHJIE.
Ha6op ma6nonos nmporpamMm Ha Python

16

6. (I)OHI[ OLCHOYHBIX CPEACTB AJA NMPOBCACHUA TEKYIIECT0 KOHTPOJA YCIIEBA€EMOCTH,

MPOMEKYTOYHOI aTTecTaluu

KonTpoinb kauecTBa 0CBOSHMsI 00pa30BaTEIbHOM MPOTPaMMBbI OCYIIECTBISIETCS B

cootBercTBHH ¢ [Tonokenrnem o 6aNTbHO-PEUTUHTOBOW CUCTEME OIICHUBAHUS PE3YIbTaTOB
y4eOHOM JESITEIIbHOCTH 00yJarOIIIXCS.

6.1. KouTpoabusie meponpusitusa (KM)

[Topsaok Yun-
Ne | Ce- Bun Makc. Pl
KOHTPOJBHOTO Bec HAYUCJICHUS  |ThIBa-
KM|mecTp| KoHTpoIIs Oamn
MEPOIPUATHS OaioB ercs B [TA
3anaHue
colepKUT 12
MMyHKTOB, 32
1 4 Texymuii | IIpoBepounoe 3ananue 0 1 | 1o [mpaBuibHOE nudpepeHITpoBaHHbII
KOHTPOJIb "OcHoBrsl MC" BBIIIOJIHCHHE 3a4eT
Ka)XI0TO MMyHKTa
Hauucisercs 1
6ann




Texymui
KOHTPOJIb

[IpoBepounoe 3ananue 1
"Python"

3amaHue
colepkuT 4
MyHKTA, 32
MpaBUILHOE
BBLIIIOJIHEHNE
KasKJI0I'0
Hauucisgercs 1
Oan

nudepeHIpoBaHHbII
3a4eT

Texymui
KOHTPOJIb

[IpoBepouHoe 3aganue 2
V!Numpy 1”

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

Qg pepeHIIMPOBaHHBIN
3ager

Texymmii
KOHTPOJIb

[IpoBepounoe 3ananue 3
"Series"

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

¢ depeHIIMPOBaHHbBIN
3a4er

Texymuit
KOHTPOJIb

IIpoBepounoe 3ananue 4
"DataFrame"

3amanue
COICPKUT 6
MyHKTOB, 32
MpaBUILHOE
BBLITTOJTHEHHE
Ka)KJIOTO MyHKTa
Hauucisgercs 1
Oain

nudpepeHITpoBaHHbII
3a4eT

Texyumi
KOHTPOJIb

IIpoBepounoe 3ananue 5
"[TonsiTue xkoppenauuun"

3amanue (TecT)
COIEPIKUT S
BOIPOCOB, 3a
KaXKIBIN
MPaBUIbHBII
OTBET
Hauucsercs 1
Oan

i epeHIIMPOBaHHBIN
3ayer

Texymnii
KOHTPOJIb

IIpoBepouHoe 3ananue 6
"M3MepuTeNbHbIE HIKAIbI"

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

¢ depeHIINPOBAHHBIH]
3a4eT

Texyuui
KOHTPOJIb

[IpoBepounoe 3ananue 7
"KoagpunueHt koppensuuu
Cnupmena"

3amaHue
COZIEPIKUT S5
MMyHKTOB, 32
MPaBUIIbHOE
BBLIIIOJTHCHHE
KaKJ0T0
Hauucisgercs 1

i epeHIIMPOBaHHBIN
3ayer




Oan

Texymnii
KOHTPOJIb

IIpoBepouHoe 3a1anue 8
"Koagdpumuent koppensuuu
®HH

3agaHue
COEPIKUT S5
TyHKTOB, 32
MpaBUIILHOE
BBLITTOJTHEHHE
Ka)KJIOTO MyHKTa
Hauucisgercs 1
Oan

nudpepeHIMpOBaHHBIH]
3a4er

10

Texkymumii
KOHTPOJIb

ITpoBepounoe 3ananue 9
"MHoromepHast koppensiuus"

3ananue (Tecr)
COZIEPIKUT S
BOITPOCOB, 3a
KaKIbIA
[TpaBUJIbHBIN
OTBET
Hauucisercs 1
6ann

G hepeHIIMPOBAHHBIT
3aueT

11

Texymmii
KOHTPOJIIb

IIpoBepouHnoe 3ananue 10
"ITapnas perpeccus"

3amanue
COEPIKUT S
MMyHKTOB, 3a
MpaBUILHOE
BBLIIIOJTHEHHE
Ka)KJIOTO MMYHKTa
HauMcisgeTcs 1
Oamn

¢ hepeHIIMPOBAHHBIT
3aueT

12

Texymui
KOHTPOJIb

[IpoBepounoe 3aganue 11
"MHOXeCTBEHHas
perpeccus"

3amanue (Tect)
COIEPKUT 9
BOIIPOCOB, 3a
KaXKTBIA
[IpaBUJIbHBIN
OTBET
Hauucisgercs 1
Oan

nudepeHpoBaHHbII
3a4eT

13

Texymmii
KOHTPOJIIb

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

JIP conepxut 3
MyHKTa, 32
MpaBUIILHOE
BBLITTOJTHEHHE
Ka)KJIOTO MMyHKTa
Hauucisgercs 1
Oa

¢ hepeHIMPOBAHHBIT
3aueT

14

Texymui
KOHTPOJIb

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

3a npaBUIIbHO
BBLITIOJTHEHHY IO
paboty
Hauucisgercs 1
Oan

nudepeHIpoBaHHbIN
3a4eT

15

Texymumii
KOHTPOJIIb

JlaGopaTtopHbie pabOTHI.
YacTts 2 "Pandas" (3 paboTsI)

3a KaxIyIo
MPaBUILHO
BEITIOJTHCHHY O
padoty
HauncIseTcs 1
Oamn

¢ hepeHIIMPOBAHHBIT
3aueT

16

Texymumii
KOHTPOJIIb

JlaGopaTtopHbie pabOTHI.
Yacts 3 "[lapHas
xoppensiuus” (4 paboTsl)

3a KaxIy1o
[IpaBUJILHO
BBITIOJITHCHHY O
paboty

¢ depeHIIMPOBAHHBIT
3aueT




Hauucisercs 1
Ehu
3a KaxIyro
MPaBUILHO
Texymui Jlaboparopie padoThL. BBITIOJIHEHHYIO  [mudpepeHITMpoBaHHbBIN
17| 4 UYacts 4 "MuoxectBeHHast | 1 1
KOHTPOTb | o g ( 1 patora) paboty 3aueT
PPEIIAN p Hayucisercs |
Oann
3a paBUIILHO
JlaGopaTtopHbie pabOTHI. BBITIOJIHEHHY 1O
Texyuui o n(ppepeHIMpOBaAHHBIN
18] 4 yit Yacts 5 "JIunelinas 2| 2 |pabGoty P bepeniup
KOHTPOJIb " 3a4yeT
perpeccus” ( 2 paboThl) Hauucisercs 1
6ann
3a NpaBUIBHO
JlaGopaTtopHbie pabOTHI. P
. " BBITIOJIHEHHY O .
Texymnii | Yactp 6 "Perpeccuonnsie G hepeHIMPOBAHHBIT
19| 4 o " 1 2 |paboty
KoHTpoJb | Mozaenu B Scikit-Learn" ( 2 3a4eT
a60THI) Hauucnsercs 1
p 6ann
3a KaxIy1o
JlabopaTtopHbie pabOTHI. MpaBUIBLHO
20! 4 Texymmmii Yacts 7 1 5 [BBIMOTHEHHYIO nudpepeHIpoBaHHbII
KOHTpoJb |"Perpeccusi 10onoiaHUTENHHO" paboty 3a4er
( 2 paboThI) Hauncisercs 1
Oamn
3amanue (Tect)
conepxur 20
BOIIPOCOB, 3a
Ipowe- KayK BT nudpepeHIMpoOBaHHBIH]
21| 4 |xyrounaa | ®OC "3ananue Ha 3auére” | - | 20 . p P
MPaBUIIbHBIN 3aueT
arTecTanus
OTBET
Hauucnsaercs 1
6ann
6.2. Ilpouenypa nposeaeHusi, KpUTEPUH OLlEHUBAHUSA
Bun npomexxyTouHOR Kpurepun
[Ipouenypa nposeneHus
arTecTaluu POTEAYpa HpOBEA OLICHUBaHUS

Ha muddepennmrpoBanHOM 3aueTe MPOUCXOAUT OIICHUBAHHE
3HaHUH, yMEHUI U TPUOOPETEHHOTO OMbITa 00yUYaIOIIUXCS 1O
nucuumuinHe " [IporpaMMmupoBaHue Juis aHalv3a JaHHBIX'' HA

OCHOBE TOJIYYEHHBIX OLIEHOK 32 KOHTPOJIbHO-PEHTHUHTOBbIE

MEpONPHUATHS TEKYIEero KoOHTposs. [Tpu HegocTarouHoi

W/WIH He yCTPAUBAIOIICH CTy[ICHTA BETUYMHE PEUTHHTA eMy

MOYKET OBITh MPEIJIOAKEHO BHIMOJIHUTE 3aJJaHue Ha 3a4yeTe. B

pe3yJIbTaTe CKIAAbIBACTCS COBOKYIIHBIM PEUTHHT CTyACHTa, (B cooTBEeTCTBUH

KOTOPBIN qudGepeHnpyeTcs B OIIEHKY W MPOCTaBiseTcs B |c mil. 2.5, 2.6
BEJIOMOCTb, 3aU€THYIO KHIDKKY cTyfeHTa. Ominuno: Bennuunalllonoxenus

periTuHTa oOyuatomerocs mo gucrurinae 85...100 %

Xopoio: Bennunna peiiTuHra 00y4aronierocs JucuIInHe

75...84 % YnoBnerBopuTenpHO: BenuunHa pedTuHra
oOyuaromierocs no aucuurinae 60...74 %

HeynosnerBoputenbHo: Bennmunnaa pedTuHTa 00y4yaromerocs
no aucuuruinbe 0...59 %. OueHka no IUCHUILIIMHE BHOCUTCS

B «[Ipunoxenue k qurmiomy 6akantaBpay.

mddepeHIpOBaHHBIN
3a4yer




6.3. ITacnopt oHIa OLIEHOYHBIX CPEACTB

Kommnerenuun Pesynbrarsl 00yueHus

3HaeT: MHCTPYMEHTAJIbHBIE CPENICTBA U
MH(GOPMAIIMOHHBIE TEXHOJIOTHH aHaTN3a
TaHHBIX, UCXO/IS U3 UMEIOIIUXCS
[pECypCcOB U OIpaHUYEHUN

YK-2

YMeeT: aJanTUpOBaTh U3BECTHHIE
[IPOrpaMMHBIE CPE/ICTBA aHAJIN3a JTAHHBIX
YK-6 B CBOIO MpodeCcCHOHaNIbHYIO oOnacth, ¢ [H | (HH H [+ | +HIFH| F[FHFHF I
y4ETOM BO3HHUKAIOLUX OIPAHUYEHUHN 10
BPEMEHHU U pecypcam

TumnoBbie KOHTPOJIBHBIC 3aIaHUS 110 KAXKAOMY MCPOIIPHUATHIO HAXOAATCS B
ITPHUIIOKCHUAX.

7. YueOHO-MeTOoAMYEeCKOEe M MH(OPMAIIMOHHOE O0ecnedeHue TUCIUIITIMHBI

ITeyaTHast y4eOHO-MeTOAUYECKAS JOKYMEHTALMS
@) OCHOBHAs TUMepamypa:

1. Kpemep, H. ILI. OxonomeTtpuka [TexcT] yueOHUK 11l By30B 110
crennabHOCTAM SkoHOMUKH 1 yrip. H. L. Kpemep, b. A. IlyTko ; mox pexn. H. ILI.
Kpewmepa. - 3-e uzn., nepepad. u gon. - M.: KOHUTHU-IIAHA, 2013. - 328 c.

2. 3ansnun, B. 1. Maremaruueckas cratuctuka [ Texcr]| yueb. nmocodue
B. U. 3ananun, E. B. Xaputonora ; FOx.-Ypai. roc. yu-1, Kad. Mar. ananus ;
OVYpI'Y. - Yensbunck: Mznatenscto FOYPI'Y, 2008. - 146 c.

3.  Jy6pos, A. M. MHOTOMEpHBIE CTaTUCTHYECKUE MeTObI: [l
HSKOHOMHUCTOB M MEHEIPKEPOB Yuel. /ISl HKOH. CIeluaabHOCTEN By30B A. M.
Hy6pos, B. C. Mxurapsn, JI. U. TpommwH. - M.: ®unaHce! 1 ctatuctuka, 2003. -
349, [1] c.

0) OononHumenbHas Iumepamypa:

1.  I'mypman, B. E. Teopust BEpoATHOCTEN M MaTeMaTUYECKask CTaTUCTHKA
[Texct] yueO. mocobue s By3oB B. E. 'mypmaH. - 12-e uzn. - M.: FOpaiit, 2014. -
478, [1] c. un.

2. Maremarnueckas craructuka ¥Y4eo. nis Bry30B B. b. ['opsunos, U. B.
[TaBnos, I. M. IlgetkoBa, O. 1. Teckun; [lox pex.: B. C. 3apyOuna, A. II.
Kpumenko. - M.: U3narensctBo MI'TY um. H. 3. baymana, 2001. - 423 c. uin.

3.  Makaposa T. M. IIporpammupoBanue Ha si3bike Python : Metos.
yKa3aHus K JUCUUILIMHE JIJIs1 CTYJEHTOB XUM. HallpaBJIEHUN MOATOTOBKHU
npoekTHoro ooydenus (Maructparypa) / T. M. Makapoga ; FOx.-VYpai. roc. yH-T,
Kad. Teopert. u npuxmnan. xumus ; FOYpI'Y. - Uensbunck : M3narenbckuii IEHTP
HOYpl'Y, 2022. - 33, [2] ¢c. : ui.

4. MargeeB b. A. AHann3 CTaTUCTUYECKUX JAHHBIX : y4e0. Mocooue K
KypcoBoii padote / b. A. Marsees ; FOx.-Ypai. roc. yu-T, Kad. Sxonomuka u yrmp.
npoekramiu ; FOYpI'Y. - Uensabunck : U3narensctBo FOVYpIL'Y, 2007. - 36, [1] c. : un.

8) omeuecmeenHvle U 3apyOedtCHble HCYPHANLL NO OUCYUNTUHE, UMelowuecs: 8 bubiuomexe:
He npenycmotpenbt



2) MemoouuecKue YKazaHus 0 Cmyo0eHmos8 no 0C80EHUIO OUCYUNTUHDL:

JlaraceTsl 11 aHalIn3a

[ITaGnonsl mporpamMm Ha Python

TexcThl nexum

MeTtoauueckue ykazanus K jadboparopasiM padboram (Hactu 0-7)

1.

2.
3.
4.

U3 HUX: Y4eOHO-Memoouyeckoe obecneyerue camocmosamenbHol pabomsl CmyoeHma:
JlaraceTsl 11 aHaM3a

1.

DJIeKTPOHHASI Y4eOHO-MeTOoAuYeCKasl IOKYMeHTaIUs

HaumenoBanue
Ne Bun peeypeas | bubmuorpadudeckoe onrcanue
TUTEPaTyphbl ANEKTPOHHON
dbopme
Makkunnn, Y. Python u ananu3 ganusix. [lepsuynas o6paboTka
naHHBIX ¢ mpuMeHeHueM pandas, NumPy u Jupiter : cipaBo4HUK
SEC / Y. MakkuHHH ; TiepeBoj ¢ aHruiickoro A. A. CiuHkuHA. — 3-
OcHoBHas e u3n. — Mocksa : JIMK IIpecc, 2023. — 536 c. — ISBN 978-
1 N30aTeILCTBA o
muTeparypa 5-93700-174-0. — Texkcr : anexTpoHHbIH // JIaHb : 2IEKTPOHHO-
Jlanb
oubmmoreynas cucrema. — URL:
https://e.lanbook.com/book/348086 (nara obpamenus:
08.06.2025). — Pexkxum noctyna: AJjis aBTOpU3. MOJIb30BaTENEH.
TuroB, A. H. O6pabotka nanubix B Python. OcHoBBI paboThI C
oubmmoTekoit Pandas : yueOHO-MeToamueckoe mocodue / A. H.
OCHOBHAS 9bC Turos, P. ®. TasueBa. — Kazanp : KHUTY, 2022. — 116 ¢. —
2 sureparypa M371aTeIILCTBA ISBN 978-5-7882-3164-8. — TekcT : anekTpoHHbIi // JIaHb :
Jlanb QIIeKTPOHHO-O0uOMMoTeyHas cucrema. — URL:
https://e.lanbook.com/book/331013 (nara oOpameHus:
08.06.2025). — Pexum noctymna: g aBTOPU3. MOIb30BATEICH.
Kamounukosa, E. 1. Craructuueckuii aHamm3
NPOCTPAaHCTBEHHBIX JTaHHBIX : yuebHoe nmocobue / E. .
OCHOBHAS OBbC Kanounukosa, 10. A. BapnamoBa. — Ka3zanp : KOY, 2023. —
3 reparypa M3aTeILCTBA 140 ¢. — ISBN 978-5-00130-700-6. — TekcT : 2IeKTpOHHBIH //
Jlanb Jlanb : anekTpoHHO-O0nbOMMoTeuHas cuctema. — URL:
https://e.lanbook.com/book/332354 (nata oOpameHus:
08.06.2025). — Pexkum moctyna: AJis aBTOpH3. TOJIb30BaTENCH.
Kopurec, b. I'paduka na Python : pykoBoacTtso / b. Koputec ;
SBC nepesoy ¢ annmiickoro M. JI. JIrocko. — Mocksa : JIMK Ilpecc,
4 JlomonauTeapHas 3 IATENBCTE] 2024. — 378 c. — ISBN 978-5-93700-286-0. — TekcT :
nuTeparypa ams AIEKTPOHHBIH // JIaHb : 37€KTPOHHO-0MOINOTEUHAs cUCTEMA. —
URL.: https://e.lanbook.com/book/456740 (nara oOpamieHus:
08.06.2025). — Pexxum noctyna: AJjis aBTOpU3. MOJIb30BaTENCH.
Jpanak, K. A. OcHoBbl nporpammupoBanus Ha Python :
yaeonoe nmocoowue / K. A. [Ipanak, M. 0. Betnumen, A. M.
ononHuTebHas 9bC Maxkapos. — Bosrorpan : BoarI'TV, 2024. — 160 ¢. — ISBN
5 reparypa M3/1aTeIhCTBA 978-5-9948-4964-4. — Tekcr : anexTponHsii // JlaHs :
Jlanb QIIeKTPOHHO-O0uOMMoTeyHas cucrema. — URL:
https://e.lanbook.com/book/486758 (nara obpammenus:
08.06.2025). — Pexxum noctyna: AJjis aBTOpU3. MOJIb30BaTENEH.
OCHOBHAS ObC OcbkuH, /1. A. HTem1ekTyanbHblil aHaau3 JaHHbIX ;| y4eOHUK
6 sreparypa M3/1aTenbCcTBa utst By30B / JI. A. Ocekun, H. T Jleuenko, H. A. CemoBa. —
Jlanb Cankt-IlerepOypr : Jlanb, 2026. — 228 ¢. — ISBN 978-5-507-




56021-9. — Texkcr : 21eKTpOHHBIN // JIaHb : AIeKTPOHHO-
o6ubnuoreynas cucrema. — URL:
https://e.lanbook.com/book/522509 (nara obpareHus:
24.07.2026). — Pexxum mocTyna: AJis aBTOPH3. TIOJIB30BaTENCH.

IlepedeHb UCTIONB3YyEMOIO TPOrPAMMHOTO OOECIICUEHMS:

Microsoft-Windows(0eccpouHo)

. Microsoft-Office(6eccpouno)

3. ®TAOY BO "HOYpI'Y (HNY)"-ITopran "Dnexkrponnsiii OYpI'Y"
(https://edu.susu.ru)(6eccpodHo)

4. -Python(6eccpouHo)

N —

[Tepedenp ucnonb3yeMbIx MpohecCHOHANBHBIX 0a3 TaHHBIX U WH()OPMAITMOHHBIX
CIIPABOYHBIX CUCTEM:

Her

8. MarepuajibHO-TeXHHMYECKOe o0ecreyeHne Q1 CIUIITHHbI

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

. Ne
Bup 3ansatui a MpeayCTaHOBICHHOE MPOTpaMMHOE 00ecTiedeH e, UCTIOIb3yeMOoe AJIs
il pa3IMYHBIX BUJOB 3aHATUN
405
Jlexkuu 1) [1K ¢ npoekropom juist npenoaasarensi+ [IK mist crynenToB
npdepenumrpoBannbiii (405
Jnbdep 3a]fl{eIT) (1) [1K ¢ npoekropom miist npenonasaressi+ [IK mis ctyneHToB

ITpakTueckue 3ansatus u (405

KoMIbroTepHBIi KJIacC ¢ BBIXOIOM B UHTEPHET
CEMHHAPBI (1)

Kontpons 405

N [1K ¢ npoekropom juist npenoaasaresnsi+ [IK mist cryneHToB
caMOoCTOsTeNbHOM paboTsl |(1) P POM JUT HIpETTon g s




