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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

3HaeT: HHCTPYMCHTAJIBHBIC CPEACTBA U
HH(l)OpMaI_[I/IOHHBIe TCXHOJOTHMHU aHaJIn3a JaHHBIX
HNCXOOs U3 UMCIOINHUXCS pECYpPCOB 1 OrpaHI/I‘leHI/Iﬁ

VYK-2 Cnocoben ynpapisiTh IPOEKTOM Ha BCEX
JTarnax ero XKU3HEHHOTO [UKIIA

YMeeT: aaanTHpOBaTh H3BECTHBIC TPOrPaMMHEIC
CpCACTBa aHaJin3a JaHHBIX B CBOIO
npodeccroHanbHy 0 001aCTh, ¢ YIETOM
BO3HMKAIOIUX OIPAHUYECHUM 110 BpEMEHU U
pecypcam

YK-6 CriocoOeH onpenensiTs 1 pean30BbIBaTh
HPUOPHUTETHI COOCTBEHHOM JIEATEILHOCTH U
CIIOCOOBI €€ COBEPIIEHCTBOBAHMSI HA OCHOBE

CaMOOIICHKH ¥ 00pa30BaHus B TCUCHNUE BCEH JKU3HU

3. Mecro qnucuuninHbl B ctpykrype OII BO

[lepedenn npeaIeCcTBYONINX TUCIUTLINH, [Tepedenp mocneayOMMX JUCIUTIINH,
BUJIOB paboT y4eOHOTo MmiaHa BHJIOB paboT
1.®.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 CTY/IE€HTa, HEOOXOAUMbIM
IIPY OCBOCHUHU JJAHHOM TUCIMIUIUHBI U IPUOOPETEHHBIM B PE3yIbTaTe OCBOCHUS
IPEAIECTBYOIINUX TUCIUILINH:

Jucnuminaa TpeboBanus

3HaeT: cnocoObl coopa, 00pabOTKM U aHATK3a
TaHHBIX ISl pEIICHUS CBOMX MPO(eCcCHOHATBHBIX
3a/1a9 ¢ Y4ETOM UMECIOIINXCS PECYPCOB M MPABOBBIX
HOpPM YMeeT: MPUMEHITh MaTeMaTU4eCKUe METObI
00pabOTKM JAHHBIX I BIOOpA U peasTH3allin

1.0.12.M1.01 AHanu3 DaHHBLIX U TEXHOJIOTHUU
paboOThI C TAHHBIMU




OIIBIT:

ONTUMAJILHOTO CTIOCO0a peIIeHus
npodeccroHaIbHBIX 3a/1a4 MIMeeT mpakTH4eCKuid

4. O0béM 1 BUABI yUeOHOI1 padoThI

OO6m1ast TpyA0€MKOCTh JUCHUIUIMHBI COCTaBISET 4 3.€., 144 4., 72,5 4. KOHTaKTHOMN

paboThI
Pacnpenenenue o cemectpam
Bcero B yacax
Bun yue6Ho# paboThl
4acoB Homep cemectpa
4
O6m1ast Tpy10EMKOCTh AUCIIUTUIMHBI 144 144
AyoumopHvie 3auamusi: 64 64
Jlexuuu (JI) 32 32
[IpakTuyeckue 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 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. ConepkaHue TUCHMIIMHBI

N O0beM ayIUTOPHBIX 3aHITHIA TTO
o
a3z[_ena HaumenoBaHue pa3aenoB IUCHUTUIMHBI BHJIaM B Hacax
i Beero | JI1| I3 | JIP
0  [9nemeHTHI MaTEMaTUYECKOM 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 TAaOMMYHBIX JAHHBIX. 12 6 0 6
[TapHBIil KOPPEISLMOHHBIN AHAJIU3 U IPOBEPKA CTATUCTUYECKUX
3 . 12 6 0 6
runore3 B Python (6ubnmoreka Scipy)
4  |MHOroMepHbIN KOPPEISIUOHHBIA aHAIN3 4 2 0 2
JluneinbIil perpeccuoHHbli aHanu3 B Python (Monynp
5 8 4 0 4
Statsmodels)
6 |Perpeccuonnsie moaenu B 6ubnuoreke Scikit-Learn 8 4 0 4
7 JlononHUTEIbHBIE BOTIPOCHI PETPECCHOHHOTO aHATHN3a. 3 4 0 4
[IporaozupoBanue
5.1. Jlekuun
Ne Ne Koz-
HaumeHoBaHue WM KpaTKoe coJiepKaHue JIEKIIMOHHOTO 3aHATHUS BO
NeKIuu[pa3aena YACOB




A3b1k iporpammupoBanus Python. OcoGeHHOCTH 1 BO3MOXHOCTH si3bIKa. Kparkwuii
0030p OCHOBHBIX OMOMOTEK U1 aHau3a JaHHBIX. O030p UCTOYHUKOB U
TUTOMIAIOK JJIs1 paboThl, HHPOPMAIIMK U U3yUEHUSI.

bubnnorexa Numpy (padora ¢ maccuBamu). OgHOMEpHBIE MaccuBbI Numpy :
CO37JaHUE, OCHOBHBIE ONIEPALIMH, T€HEPALUS CIIyYalHBIX MaCCHBOB,MHJIEKCALHS,
cpe3bl, punbTpanys, GyHKIUN U METObI. JIByMepHbIe MacCHBBI Numpy
(MaTpu1Ibl) : cO37jaHKE, OCHOBHBIE OINEpaIUU, TeHEepalHsl CIIy4aiHbIX
MacCHBOB,MHJIEKCAIUs, CPE3bl, (UIbTpalus, QYHKIIMA 1 METO/bI, MAaTPUYHBIE
orepaium, ANEMEHThI TUHEeHON anredpel. OnucarenpHas cTaTucTuka B Numpy
(pyHKIIMM 1 METOBI ITIs1 BHIYMCIICHUS! CTATUCTUYECKUX XapAKTEPUCTHUK).

bubnnotexa Matplotlib. I'paduueckoe oroOpakeHre aHHBIX (rpaduK, MOJUTOH,
rECTOTpaMMa, KpyroBasi Tuarpamma... ).

4,5

Pabora ¢ 6ubmuotekoit Pandas. Series (co3manue, aTpuOyThl, HHACKCAIHS,
ornepanuu, GpyHkimuu U Metozbl). DataFrame (co3nanue, arpuOyThl, HHICKCAIINS,
cpe3bl, (GUIBTpaIys. Mpeodpa3oBaHue TAOIUIIBI, TPYIIITUPOBKA, COPTUPOBKA,
rpaduuecKre BO3SMOXKHOCTH, CTATUCTUYCCKUE U JIp. (QyHKIIMU, CBOITHBIC
TaOJIHIIBL...)

3arpyska Qaiino pasnuyaoro popmara B DataFrame (.xls, .csv, .txt....)

7,8

[IpoBepka CTaTUCTUUECKUX TUIOTE3. YPOBEHb 3HAYUMOCTH U p-3HAYEHUE.
[IpoBepka Ha HOpMaATBHOCTH ((PyHKITMU OnbOIHOTEeKH Scipy). [TorsTHE
koppensuuu. [lapHblil kKoppensuoHHbIA aHanu3. {uarpamma paccestHusl.
JIvHeitHas u panroBast kKoppesiius. [I[poBepka runore3bl 0 3HAYMMOCTH
ko3 dunrenta koppensuuu. OyHKIUU AT BBIYUCICHUS KOIPPUITISHTOB
KOppEJSLUU U p- 3HAYeHUI Onbmuoreku Scipy.

CBsI3b TUXOTOMHYECKHX, KATETOPHAIBHBIX JaHHBIX. KoadduumeHTs Koppensium
TOYEYHO-OMCepuabHbIi, paHroBo-OucepuanbHbli, "gu", Kpamepa. Beioop
K02 (HULIMEHTA KOPPEISALIUU.

10

MHuoromepHast koppessiius. [lapHbie, yacTHbIE, MHO)KECTBEHHBIE KOA(PPHUIIUEHTHI
koppessinuy, [IpoBepka 3HAYMMOCTH.

11,12

[TapHas muHEIHOM perpeccus u e€ peanmsaius B Moayie Statsmodels.
Haxoxnenue u ananu3 octatkoB. Koaddunuent nerepmunanmu. OueHka KadyecTna
ypaBHeHHs. [[poBepka 3HAUMMOCTH YPaBHEHUS U OTACITBHBIX KOI(D(OUITUEHTOB.
[‘paduueckoe npeacTaBieHUe JMHUU perpeccuu. IlocTpoeHne napHeIX AuarpamMmm
paccestHusI 1711 MHOTOMEPHOU COBOKYITHOCTH B Oubimoreke Seaborn. [Toctpoenue
ypaBHEHHsI MHOKECTBEHHOM JIMHEIHO perpeccun B Moayse Statsmodels

13

[TocTpoenue ypaBHeHUs TUHEHHON (TTApHO U MHOXXECTBEHHOMW) perpeccuu B
oubmmoreke Scikit-learn. Pa3ouenue BpIOOpKH Ha 00yUYarONIYIO U TECTOBYIO.
OLeHka KauecTBa ypaBHEeHUsI perpeccuu. [[pornos ¢ ucnonap3oBaHueM
PErpECCUOHHOTO YPaBHEHMUS.

14

Perpeccuonnsie mozenu B Scikit-Learn. [lomunomuanbnas perpeccusi. Perpeccust
Jlacco n Pumxka.

15,16

lcrnionb30BaHKe (PUKTUBHBIX IPEPEMEHHBIX B perpecCHOHHOM aHanu3e. [IpoBepka
anexBaTHOCTH Mojenu (ycnosus ['aycca-MapkoBa). MynbTUKOIUIMHEAPHOCTD U

criocoObl 60prObI ¢ Hell. HennueliHbie perpeccuoHHbIE MOIETTH

5.2. IlpakTHyecKne 3aHATHS, CEMUHAPBI

He npenycmorpensl

5.3. JIaboparopHbie padoThI

Ne
3aHATHA

No

paszena

HaumeHoBaHMe WK KpaTKoe coziepkaHue 1a0opaTopHOi paboThI

Koi-
BO
4acoB




(OCHOBBI MATEMATUUECKON CTAaTUCTHUKH. FI/ICTOI‘paMMBI H oriucarcijabHasda
cratuctuka. [laker ananusa (Excel) (JJaGoparopnas padora 0 )

2,3

OcHOBBI pa0boTHI B cpejie mporpamMmmupoBanus Python. OgHoMepHbIE MAaCCUBEI 1
MaTpuilbl OndaroTek Numpy. Busyanuszanus gannsix B Oudnuorexke Matplotlib -
rpaduK, MOJIMTOH, TUCTOTpaMMa, JHarpaMMa paccesiHus, Kpyropasi IuarpaMmma.
(JTabopatopubie Pa6otsl. Hacth 1 - 4 paboTh).

4,5,6

bubnuoteka Pandas. Series. Datafame. OcHOBHBIE BOZMOXKHOCTH PabOTHI.
Craructuueckuit ananu3 u Buzyanusanus B Pandas. 3arpy3ka naracera B
DataFrame u3 tekcroBoro ¢aiina u Tabnuisl Excel. (Jlaboparopusie PaboTsr.
UYacts 2 - 3 paboThl).

7,8,9

[TpoBepka JaHHBIX HA HOPMAJIBHOCTH C TOMOIIBIO PYHKIUI OnboTeku Scipy
(kputepun [llanmupo-Yunka, Xu-kBaapar, Konmmoroposa-CMmupHOBa).
Koapdummentsr koppessiunu Criupmena, Kernanna, [Tupcona, bucepuanabHble.
Kpamepa. Boi6op, BerrciieHue U MPOBepKa 3HAUUMOCTH K03 (PpUIIeHTOB
koppensinuu. [loctpoerne quarpamm paccesiaus. (Jlaboparopusie padboTsl. HacThb
3 - 4 paGoThI).

10

BrruriciieHne MHOXKECTBEHHBIX KO((GHUIIMEHTOB KOPPEISIMU B IPOBEPKa UX
3Haunmoctu (Jlaboparopusie Pabotsl. YacTs 4 - 1 pabora).

11,12

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

nerepmuHaii. OlieHKa Ka4yecTBa MOJIENHU, 3HAUMMOCTH BCEr0 YPAaBHEHUS U
oTaenbHBIX K03 dunnentoB (Jlaboparopasie Pabotsl. HacTs 5 - 2 paboThI).

13,14

Perpeccuonnsie ananus B 6ubianoreke Scikit-Learn. O0yyaromas u TectoBas
BbIOOpKA. JIMHeHas 1 monmuHOMUaIbHast Moaenu. OlleHKa KauecTBa U BEIOOD
ontumanbHOU Mozenu. [IpornosupoBanue. (Jlabopatopusie Paboter. YacTs 6 - 2
paboThI).

15,16

Vcrionp30BaHue (PUKTUBHBIX IEPEMEHHBIX B YpaBHEHUH perpeccuu. HenuueitHbie

Monaean. Mertop JIMHCapU3aluun

5.4. CamocrosiTesibHasA padoTa CTyIeHTa

Brimonaenune CPC

Crniucok uTepatypsl (C yKa3aHueM

[Monux CPC pasnenos, riaB, cTpaHuil) / ccelika Ha  |[CemecTp

pecypc

Koi-
BO
JacOB

[MOJrOTOBKA K U depeHIIpOBaHHOMY

3a4ETy

1. MHOTOMEpPHBIE CTATUCTUYECKUE METO/IBI :
METOJIMYECKUe yKa3aHus / coctaBurenu U.
JI. Makaposa, A. M. Urnarenko. — Coun :
CI'Y, 2018. — 64 c. — Teker :
DIIEKTPOHHBIH // JIaHb : 2IEeKTPOHHO-
o6ubnuoreynas cuctema. — URL:
https://e.lanbook.com/book/147679 (nara
obpamenus: 15.09.2021). — Pexum
oCTyna: A7l aBTOPU3. MOJIb30BaTeNei. 2.
Kanounukosa, E. 1. Craructuueckuit 4
aHaJINU3 MPOCTPAHCTBEHHBIX JIaHHBIX :
yuaebnoe nocodue / E. N. Kanounnkosa, tO.
A. Bapnamona. — Kazansb : KOY, 2023. —
140 c. — ISBN 978-5-00130-700-6. —
TekcT : aneKTpoHHBIH // JIaHb : AIEKTPOHHO-
oubnuoreunas cuctema. — URL:
https://e.lanbook.com/book/332354 (nara
obpamenus: 08.06.2025). — Pexum
ocTyna: Ajsl aBTOpU3. MOJIb30BaTesel. 3.

23,5




['enbman, 3. Perpeccusi: Teopus U MpakTUKa
/ O. I'enbman, JI. Xumn, A. Bexrapu ;
nepeso ¢ anmumiickoro B. C. fSluenkoBa. —
Mocksa : JIMK Ilpecc, 2022. — 748 ¢c. —
ISBN 978-5-97060-987-3. — Tekcr :
DIIEKTPOHHBIH // JlaHb : 3IeKTPOHHO-
oubmoreunas cucrema. — URL:
https://e.lanbook.com/book/241220 (nara
obpamenus: 08.06.2025). — Pexum
T0CTyNa: 75l aBTOPU3. MOJIb30BATENEH.
TeKCThI JIEKIHI B AJIEKTPOHHOM BHJIE.
MeToanueckue ykazaHus K 1a00paTopHbIM
pabotam. [11abGnons! nporpamm Ha Python

[MOITOTOBKA K JIA0OpaTOPHBIM paboTam

1. MHOrOMepHbIe CTaTUCTUYECKHE METO/IHI :
METOINYECKHe yKa3zaHus / coctaButenu U.
JI. Makaposa, A. M. Urnarenko. — Coun :
CI'yY, 2018. — 64 c. — Tekcr :
HIIEKTPOHHBIH // JIaHb : 3JIEKTPOHHO-
o6ubnuoreynas cucrema. — URL:
https://e.lanbook.com/book/147679 (nata
oOpamenusi: 15.09.2021). — Pexum
NIOCTYyTIa: 711 aBTOPH3. MOJIb30BaTeNeH. 2.
Kamounukosa, E. 1. Craructudeckuii
aHaJIN3 IPOCTPAHCTBEHHBIX JJAHHBIX :
yaebHoe nmocooue / E. U. Kamounukosa, O.
A. BapnamoBa. — Kazans : KOV, 2023. —
140 ¢. — ISBN 978-5-00130-700-6. —
TekcT : anexkTpoHHbIH // JlaHb : 2EKTPOHHO-
o6ubnuoreynas cucrema. — URL:
https://e.lanbook.com/book/332354 (nata
oOpamenusi: 08.06.2025). — Pexum
NIOCTYyTIA: 711 aBTOPU3. MOJIb30BaTeNel. 3.
Tutos, A. H. O6paboTka ganasix B Python.
OcHoBBI paboThl ¢ 6ubaroTekoit Pandas :
yaeOHO-MeTonuueckoe mocodue / A. H.
Tutos, P. ®. Tazuesa. — Kazans : KHUTY,
2022. — 116 c. — ISBN 978-5-7882-3164-
8. — Texkcr : anexkTpoHHbIH // JIaHb :
HIIEKTPOHHO-OUONIMOTEeYHAs cucTeMa. —
URL: https://e.lanbook.com/book/331013
(mara obpamenus: 08.06.2025). — Pexum
NOCTYyTIa: 711 aBTOPU3. MOJIb30BaTeNel. 4.
Makkunnn, Y. Python u ananm3 qaHHBIX.
[lepBuuHast 00pabOTKa JaHHBIX C
npuMmenenueM pandas, NumPy u Jupiter :
CHpaBOYHMK / Y. MakKMHHU ; IEPEBOJI C
annuiickoro A. A. CiiuakuHa. — 3-€ U310,
— Mocksa : JIMK Ilpecc, 2023. — 536 c.
— ISBN 978-5-93700-174-0. — Teker :
HIIEKTPOHHBIH // JIaHb : JEeKTPOHHO-
o6ubnuoreynas cucrema. — URL:
https://e.lanbook.com/book/348086 (nata
oOpamenusi: 08.06.2025). — Pexum
TIOCTYyTIA: 1711 aBTOPH3. MOJIb30BaTENEH.
TeKCThI JIEKIHI B AJIEKTPOHHOM BHJIE.

MeToauueckue YKa3aHHud K J'IaGOpaTOpHLIM

32




pabotam. [11abGnons! nporpamm Ha Python

IIOAFOTOBKA K NPOBCPOUYHLIM 3aJaHUAM U
TCCTaM, IIPOBOANMBIM Ha JICKIUAX

1. MHOrOMepHbIe CTaTUCTUYECKHE METO/IHI
METOIMYECKHe yKa3zaHus / coctaButenu M.
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
oOpamenusi: 15.09.2021). — Pexum
NIOCTYyTIa: 711 aBTOPH3. MOJIb30BaTeNeH. 2.
['epacumoBa, E. A. DxkoHOMeTpHKA:
pEerpecCUOHHBIN aHau3 : yueOHo-
Metonuueckoe mocooue / E. A. I'epacumoBa,
M. 10. Kapspiues. — Camapa : CamI'VIIC,
2011. — 98 ¢. — TekcT : NeKTpOHHBIH //
JIaHb : 3J€KTPOHHO-OMOINOTEUHAs CUCTEMA. 4
— URL: https://e.lanbook.com/book/130432
(mata obpamenus: 15.09.2021). — Pexum
JTOCTYyTIA: [Tl aBTOPHU3. MOJb30BaTeNen. 3.
Bonbhcon, M. b. AHanu3 1aHHbBIX : y4yeOHO-
Metonuueckoe mocodue / M. b. Bonsdcon.
— Cankr-IlerepOypr : CIIOI'YT um. MLA.
bonu-bpyesuua, 2023. — 69 ¢. — Tekcr :
HIIEKTPOHHBIH // JIaHb : JEKTPOHHO-
o6ubnuoreynas cucrema. — URL:
https://e.lanbook.com/book/381533 (nata
oOpatenusi: 29.05.2025). — Pexum
NOCTyTIa: 711 aBTOPH3. MOJIb30BaTENEH.
TeKCThI JIEKIHI B AJIEKTPOHHOM BHJIE.
Habop mabnonos nporpamm Ha Python

16

6. @oH/1 OLIEHOYHBIX CPEACTB /ISl IPOBeeHNsI TEKYIEro KOHTPOJIsl YCeBaAeMOCTH,
NMPOMEKYTOYHOM aTTecTAllUN

KoHTpons kauecTBa 0CBOCHUS 00pa30BaTEILHOM MPOrpaMMbl OCYIIIECTBIISICTCS B
cootBeTcTBHH ¢ [TonokeHreM 0 OaTEHO-PEUTUHTOBOW CHCTEME OIICHUBAHUS PE3YIbTaTOB
y4eOHOM IeSITEILHOCTH 00yYarOIIUXCSl.

6.1. KouTpoabusbie meponpusitus (KM)

Haszeanue [Topsimok Yuu-
Ne | Ce- Bun Makc. pAl
KOHTPOJIBHOTO Bec HAUUCIICHUsI  [ThIBa-
KM|mecTp| KOHTpOs Oamn
MEPOTPHUITHS OaJoB etcs B [IA
Samanue
COEepKUT 12
MyHKTOB, 32
1| a Texymmii | IIpoBepounoe 3aganue 0 1 | 1o [paBubHOE i epeHITMPOBaHHBII
KOHTPOJIb "Ocnosst MC" BBITTOJTHEHUE 3a4eT
Ka)KJIOTO MMyHKTa
Hauucsercs 1
Oan
. 3aganue .
Texymmii | IlpoBepounoe 3aganue 1 G hepeHIIMPOBAHHBIT
21 4 " " 1 4 |comepxur 4
KOHTPOJIb Python 3a4eT
MyHKTA, 32




MpaBUIILHOE
BBLIIIOJTHEHHE
KaKJ10TO
HauncisgeTcs 1
Oai

Texymnii
KOHTPOJIb

ITpoBepounoe 3ananue 2
HNumpy 1”

3amanue (Tect)
COIEPIKUT S5
BOIIPOCOB, 3a
KayK BT
[IPaBUIbHBIN
OTBET
HauncIsaeTcs 1
Oamr

¢ depeHINPOBAHHBIH]
3a4eT

Texymmi
KOHTPOJIb

[IpoBepounoe 3ananue 3
"Series"

3amaHue
COZIEPIKUT S5
MMyHKTOB, 32
MPaBUIIbHOE
BBIIIOJTHCHHE
Ka)XI0TO MMyHKTa
Hauucisgercs 1
Oain

Qg pepeHIIMPOBaHHBIN
3ager

Texyuui
KOHTPOJIb

[IpoBepouHoe 3ananue 4
"DataFrame"

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

i epeHITMPOBaHHBIN
3ayer

Texymui
KOHTPOJIb

IIpoBepouHoe 3a1anue 5
"ITonsiTue koppensuun"

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

nudepeHpoBaHHbII
3a4eT

Texymmi
KOHTPOJIb

[IpoBepouHnoe 3ananue 6
"N3mepurenbHbIe MIKaIbI"

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

Qg pepeHIIMPOBaHHBIN
3ager

Texymmii
KOHTPOJIb

IIpoBepounoe 3ananue 7
"Koagpumpent koppensauuu
Cnupmena"

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

¢ depeHIIMPOBaHHbBIN
3a4er

Texyuui
KOHTPOJIb

[IpoBepouHoe 3ananue 8
"KoaddunmeHT koppensiunn

3amaHue
COICPIKUT S

i epeHIIMPOBaHHBIN
3ayer




@HH

[MyHKTOB, 32
MpaBUIILHOE
BBLITTOJTHEHHE
Ka)KJIOTO MYHKTa
Hauucisgercs 1
Oan

10

Texymumii
KOHTPOJIb

[IpoBepounoe 3ananue 9
"MHoromepHas Koppeysauus’"

3ananue (Tect)
COIEPIKUT S
BOIIPOCOB, 3a
Ka K IbIA
MTpaBUJIbHBIN
OTBET
Hayucisercs |
Oann

G hepeHIMPOBAHHBIT
3aueT

11

Texymmii
KOHTPOJIb

[IpoBepouHoe 3ananue 10
"[Tapnast perpeccus”

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

nudpepeHIpoBaHHbIN
3a4eT

12

Texymuit
KOHTPOJIb

[IpoBepounoe 3aganue 11
"MHoKeCTBEHHAas
perpeccus"

3ananue (Tect)
COIEPKUT 9
BOITPOCOB, 3a
KaKIBIA
[IpaBUJIbHBIN
OTBET
HauncIseTcs 1
Oamn

nudpepeHITpoBaHHbII
3a4eT

13

Texymmii
KOHTPOJIb

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

JIP conepxut 3
MyHKTAa, 32
MpaBUILHOE
BBLITTOJTHEHHE
Ka)KJIOTO MTYHKTa
Hauucisgercs 1
Oan

nudepeHIpoBaHHbII
3a4eT

14

Texymuit
KOHTPOJIb

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

3a IpaBUIBHO
BBITIOJIHEHHY O
paboty
Hauucisgercs 1
Oa

nudpepeHIpoBaHHbII
3a4eT

15

Texymmii
KOHTPOJIb

JlaGopaTtopHbie pabOTHI.
Yacts 2 "Pandas" (3 pabGotsr)

3a KaxIyto
MPaBUILHO
BEITIOJTHCHHY O
paboty
Hauucisercs 1
Oain

nudepeHIrpoBaHHbIN
3a4eT
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Texymuit
KOHTPOJIb

JIaGoparopHble pabOTHI.
Yacte 3 "[lapHas
koppensuus” (4 paboTsr)

3a KaxIy1o
MpaBUIBLHO
BBITIOJITHCHHY O
paboty
HauucisgeTcs 1
Oamn

nudpepeHIpoBaHHbII
3a4eT
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Texymmii

JlabopaTopHbie pabOTHI.

3a Kaxay1o

b hepeHIMPOBAHHBIT




KOoHTpoJab | YacTs 4 "MHOXecTBEHHas [IPaBUIILHO 3a4er
koppemnsiusa” (1 padota) BBITIOJITHCHHY O
paboty
Hauucisercs 1
Oamn
3a npaBUIIBHO
Texymuii JlaGopaTtopHbie pabOTHI. BBITIOJITHCHHY O ddepenIpoBaHHbiii
18( 4 Y Yacts 5 "JIunelinas 2| 2 |paboty p P
KOHTPOITb " 3a4eT
perpeccus” ( 2 paboThI) Hauncsercs 1
Oann
3a NpaBUIBHO
JlaGopaTtopHbie pabOTHI. p
. " BEITIOJTHCHHY O .
Texyumii | Yacts 6 "Perpeccuonnsie i epeHIIMPOBaHHBIN
19( 4 e " 1| 2 |pabGoty
KOHTpOb | Monenu B Scikit-Learn" ( 2 3a4eT
a60TH) Hauucisercs 1
p 6ann
3a KaxIy1o
JlabGopaTtopHbie paOOTHI. MpaBUIBLHO
20| 4 Texymui Yacte 7 1 5 [BBITOMHEHHYIO nudpepeHITpoOBaHHbII
KOHTpOJb |"Perpeccusi 1onogHUTEIHHO" paboty 3a4ueT
( 2 paboThI) Hauncisercs 1
Oan
3amanue (Tecr)
conepxut 20
BOIIPOCOB, 32
Ipome- Kamrz)[blﬁ , nudGepeHpoBaHHbII
21| 4 |xyrounas | ®OC "3ananue Ha 3auére" | - | 20 . p p
MPABUIIbHBIN 3a4er
arTecTanus
OTBET
Hauucnsercs 1
6ann

6.2. Ilpouenypa nposeaeHusi, KpUTEPUH OLlEHUBAHUSA

Bun npomexxyTouHOR
arTecTaluuu

[Ipouenypa nposeneHus

Kpurepun
OLICHUBAHUs

mddepeHIMpOBaHHBIN
3a4yer

Ha nuddepenumpoBanHoM 3a4eTe MPOUCXOTUT OLIEHUBAHHUE
3HaHUH, yMEHUI U IPUOOPETEHHOTO OMbITa 00YUYAIOIIUXCS IO
nucuumuinHe " [IporpaMMmupoBaHue Jyis aHaly3a JaHHBIX'' HA

OCHOBE TIOJTYYEHHBIX OIIEHOK 32 KOHTPOJIbHO-PEHTHHTOBbIE

MEpONPHUATHS TEKYIIETO KOHTPOoJs. [Ipu HerocTaTouHOM

W/WIIM HE yCTPaMBAIOIIEH CTy/IeHTa BETMUNHE PEUTHHTA eMY

MOYKET OBITH MPEIJIOKEHO BHIMOJIHUTH 3aJJaHue Ha 3adyeTe. B

pe3yJIbTaTe CKJIAAbIBACTCS COBOKYIIHBIA PEUTUHT CTYICHTA,

KOTOpHIH quddepeHIupyercs B OIIEHKY U IPOCTaBIsEeTCs B
BEJIOMOCTb, 3aU€THYIO KHIDKKY cTyfeHTa. OTinuno: Bennunna

periTiHTa oOyuatomerocs o agucrurinHe 85...100 %

Xopormo: Bennunna peiiTuHra 00y4aronierocs JuciuIinHe

75...84 % YnoBnerBopuTenpHO: BenuunHa pedTuHra
oOyuarouierocs no aucuuringe 60...74 %

HeynosnerBopurensHo: Bennunna peiftunra odydaromierocs
no pucturuinae 0...59 %. OtneHka no IUCHUILTUHE BHOCUTCS

B «[Ipunoxenue k quruiomy 6akaitaBpay.

B coorBeTcTBUU
c . 2.5,2.6
[lomoxxenus

6.3. ITacnopt oHIa OLIEHOYHBIX CPEACTB

|KOMH€T€HHI/II/I|

Pesynbrarel 00yueHus Ne KM




YK-2

3HaEeT: UHCTPYMEHTAJIbHBIE CPEJICTBA U
WH()OpPMAITMOHHBIE TEXHOJIOTHH aHATN3a
TAHHBIX UCXOS U3 UMEIOIINXCS PECYPCOB
Y OrpaHUYECHUN

YK-6

'YMeeT: aJlanTupoBaTh H3BECTHBIC
MpPOrpaMMHBIE CPE/ICTBA aHAINM3a TAHHBIX
B CBOIO MPO(ECCHOHANIbHYIO 00J1acTh, ¢ [+ +H | ]
Y4ETOM BO3HUKAIOIINX OTPAHUYCHUN O
BPEMEHU U pecypcam

TumnoBbie KOHTPOJIBHBIC 3alaHUS 110 KaAXKAOMY MCPOIIPUATHIO HAXOIATCA B

IIPUITOKCHUAX.

7. YueOHO-MeTOoAMYEeCKOe M MH(OPMAIIMOHHOE O0ecredeHue TUCHUIIMHBI

ITeyaTHas yuyeOHO-MeTOMUYECKAS JOKYMEHTALMS
@) OCHOBHAsL IUMepamypa.:

1.  Kpewmep, H. III. Oxonometpuka [TexcT] yueOHUK 11l By30B 11O
creunanbHOCTAM SkoHOMUKH 1 yrip. H. L. Kpemep, b. A. ITyTko ; mox pexn. H. I1I.
Kpewmepa. - 3-e u3a., mepepad. u gom. - M.: OHUTU-JIAHA, 2013. - 328 c.

2. 3ansnun, B. . Maremartuueckas cratuctuka [ Tekcr]| yue0. mocobue
B. W. 3ananun, E. B. Xaputonosa ; FOx.-Ypain. roc. yH-T, Kad. Mar. ananus ;
OVYpI'Y. - Yensabunck: Uznarenscto FOYpI'Y, 2008. - 146 c.

3.  JyOpos, A. M. MHOTOMEpHBIE CTaTUCTUYECKUE MeTObI: s
SKOHOMHCTOB ¥ MEHEXKEPOB YueO. JJIsl KOH. CHeIMaabHOCTEH By30B A. M.
Hy6pos, B. C. MxwurtapsH, JI. . TpomuH. - M.: ®unaHcel u craructuka, 2003. -
349, [1] c.

0) OononHUMENbHASL IUMePamypa.:

1. I'mypman, B. E. Teopust BepoITHOCTEN U MaTeMaTU4YECKasi CTaTUCTUKA
[Tekcr] yue6. mocobue st By30B B. E. 'mypman. - 12-e uza. - M.: FOpaiit, 2014. -
478, [1] c. un.

2. Maremarnyeckas cratuctuka Yue0. 11 BTy30B B. b. T'opsiunos, U. B.
[TaBnog, I'. M. IIsetkoBa, O. U. Teckun; [lox pex.: B. C. 3apyOuna, A. I1.
Kpuwmenko. - M.: U3narensctBo MI'TY nm. H. 3. baymana, 2001. - 423 c. un.

3. Makaposa T. M. [IporpammupoBanue Ha si3bike Python : meToz.
yKa3aHHs K AUCIUIUIMHE JUJISl CTYICHTOB XMM. HAIPaBJICHUIN MOJArOTOBKU
npoekTHoro ooydyenus (Marucrparypa) / T. M. Makapoga ; FOx.-Ypai. roc. yH-T,
Kad. Teopert. u npuxnan. xumus ; FOYpI'Y. - Uensbunck : M3narenbckuii LeHTP
HOYpI'Y, 2022. - 33, [2] c. : ui.

4. MarseeB b. A. AHanu3 CTaTUCTUYECKUX JAHHBIX : yueO. mocooue K
KypcoBoit padote / b. A. Marsees ; FOx.-Ypain. roc. yu-1, Kad. Dxonomuka u ymp.
npoekrami ; FOVpI'Y. - Uensabunck : UzmarensctBo FOVYpI'Y, 2007. - 36, [1] ¢. : n.

6) omedyecmeernHvle U 3apy6€9fCHbl€ JHCYPHAJbL NO ()MCL}MI’UZMH@, umerouuecs 6 oubnuomexe:

He npenycmorpenst

2) MemoouuecKue YKazaHus 0 Cmy0eHmos8 no 0C80EHUIO OUCYUNTUHDL.

1.  TekcTel nexuui




2.
3.
4.

JlataceTsl /I aHaIM3a
Meronuueckue ykazanus K JadopatopHbiM paboram (Yactu 0-7)
[ITaGnonsl mporpamMm Ha Python

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 3ansaTuii a MPEeAYCTaHOBIEHHOE TIPOTrPAMMHOE 00ECIIEYeHUE, UCTIONB3YEMOE IS
Y pa3IUYHBIX BUJOB 3aHATHI
405
Jlexnmn (1) [1K ¢ npoekropom miist npenonasaressi+ [IK mis ctyneHToB
ITpakTueckue 3ansatust u (405 .
KoMnbroTepHBIi Ki1acc ¢ BBIXOAOM B UHTEPHET
CEeMHHAPBI (1)
KonTpois 405
P o [1K ¢ npoekropom miist npenogasaressi+ [IK mis ctyneHToB
caMOoCTOsTENbHOM paboTsl |(1)
nddepenuupoBaneiii (405
Hucppep 3;65 1) [1K ¢ mpoekropom misa npenogasarensa+ [IK mist ctynenton




