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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
1.4.02.M1.01 AHanu3 DaHHBLIX U TEXHOJIOTHUU
pabOoThI C JaHHBIMH, 1.9.02.M1.03 IIpunoxeHnus 1 MpakTHKa aHAIN3A
1.0.02.M6.01 OcHOBBI IpOrpaMMHUPOBaHUS HA TTaHHBIX

s13p1ke Python

TpeboBaHMs K «BXOIHBIMY» 3HAHUSIM, YMEHHUSM, HABbIKAM CTY/I€HTA, HEOOXOAUMbIM
IIPY OCBOCHUHU JJAHHOM TUCIMIUIUHBI U IPUOOPETEHHBIM B PE3YIbTaTe OCBOCHUS
PEAIECTBYOIINUX TUCIUILIINH:

Jucnuminaa TpeboBanus

1.®.02.M6.01 OcHOBBI TPOrPAMMHUPOBAHHSI HA 3HaeT: OCHOBHI s13bIKa Python, o6mactu mpumeHeHus




s3b61ke Python

s13p1ka Python YMeeT: npuMeHsTh S3bIK
nporpamMmMupoBanust Python ans pemenus
MOCTaBJICHHBIX 3a/1a4, BBIOMPATh CTPYKTYPbI JaHHBIX
s3b1ka Python /i pemenns nocTaBieHHbIX 3a/1a4
lIMeeT MpakTU4EeCKUN OIBIT: HATUCAHUS
nporpaMMsl Ha si3pike Python, ncnons3oBanus
CTPYKTYp AaHHBIX si3bIKka Python

1.0.02.M1.01 Ananu3 JaHHBIX U TEXHOJOTUHA
PaboThI C JTAHHBIMU

3HaeT: crocoObl cbopa, 00pabOTKH U aHATU3a
TAaHHBIX JUIS PEIICHHUS CBOMX MPO(eCCHOHATBHBIX
3a/1a4 ¢ Y4ETOM UMEIOIINXCS PECYPCOB M MPABOBBIX
HOpPM YMeeT: MPUMEHITh MaTeMaTHICCKUE METOIBI
00pabOTKHU TaHHBIX AJI BEIOOpA U peanu3aiun
ONTHUMAJILHOTO CIIOCcO0a perieHus
npodeCCHOHANBHBIX 3a/1au MIMeeT npakTuuecKuii
OIIBIT:

4. O0bém 1 BUABI YUeOHOH Pa0dOTHI

OO6mmast Tpy10€eMKOCTb JUCHUILUIMHBI COCTaBIAET 4 3.¢., 144 4., 72,5 4. KOHTaKTHOM

paboThI
Pacrnipenenenue mo cemectpam
Bcero B yacax
Bun yueGHOM paboTHI
4acoB Homep cemectpa
4
OO6mmas Tpy10EMKOCTh TUCIIUTUTHHBI 144 144
AyoumopHvie 3auamusi: 64 64
Jlexuuu (JI) 32 32
[TpakTudeckue 3aHATUS, CCMHHAPHI U (FITH) IPYTHE BHIIBI 0 0
ayauTopHbIxX 3aHaTuil (I13)
JlabGopatopusbie pabotsl (JIP) 32 32
Camocmosmenvras paboma (CPC) 71,5 71,5
MOATrOTOBKA K UG (depeHIIMPOBAHHOMY 3a4ETY 23,5 23.5
MIOZITOTOBKA K J1a00paTopHBIM paboTam 32 32
MOJTOTOBKA K MIPOBEPOYHBIM 33JaHUSM H TECTaM, 16 16
[TPOBOIMMBIM Ha JICKIUAX
KoHcynbTanum u mpoMexXyTodHas aTTecTalus 8,5 8,5
Bux konTpons (3adet, nud.3adueT, IK3aMeH) - nud.3auer

5. ConeprxkaHue TUCUHMILIIMHBI

O0beM ayqUTOPHBIX 3aHIATHI 110

Ne
HanmenoBanue pa3aenioB TUCIUTUTHHBI BUJIAM B Hacax
paznena
Bcero J| 113 | JIP

0  [9memeHTH MaTEeMaTHYECKON CTATUCTUKHU 2 0 0 2
bubnnoreka Numpy (0lHOMEpHbIE MAaCCUBBI U MaTpPUIbI).

1 . 10 6 0 4
Busyanuzamus B Matplotlib

2  |bubmuoteka Pandas. O0paboTka u aHaIM3 TAOJIUYHBIX JAHHBIX. 12 6 0 6
[TapHbIN KOPPEISIIIMOHHBIN aHAJIU3 U TPOBEPKA CTATUCTUYECKUX

3 ! 12 6 0 6
runote3 B Python (6ubmuoteka Scipy)




MHOTrOMEpPHBIN KOPPEISIMOHHBIA aHAIIN3

JluneliHblil perpeccoHHbIN aHanu3 B Python (Moxysb
Statsmodels)

Perpeccuonnsie Mmoenu B Oudnuoteke Scikit-Learn
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J1OTIOTTHUTETBHBIE BOTIPOCHI PETPECCHOHHOTO aHAIN3A.
[Tporno3upoBanue
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5.1. Jlekuum

No Ne
JICKIIMH[pa3iena

HanmenoBaHue uimn KpaTKOC COACPIKAHUC JICKIMOHHOTO 3aHATHA

Koi-
BO
4acoB

S3b1k mporpamMmmupoBanus Python. Oco6eHHOCTH 1 BO3MOXHOCTH si3bIka. KpaTkuii
0030p OCHOBHBIX OUONMOTEK [ aHau3a JaHHBIX. O030p UCTOYHUKOB U
MJIOIAIOK U1 paOO0ThI, HHPOPMAIIUU U U3YICHHUS.

bubmorexa Numpy (padora ¢ maccuBamu). OqHOMEpHBIE MaccuBbI Numpy :
CO371aHNe, OCHOBHBIE OTIEpAINH, TeHEPAIHs CIyJaifHbIX MAaCCHBOB,MH IEKCAIIUS,
cpe3bl, punbTpanys, GyHKIUN U METOBI. J|ByMepHbIe MacCHBBI Numpy
(MaTpHIIBI) : CO3aHNE, OCHOBHBIE ONEPAIMH, TeHEPAIHS CITyJaifHbIX
MacCHBOB,HHJICKCAIINs, CPE3bI, (QUIIbTpalus, QyHKIIMA 1 METO/bI, MATPUYHBIC
OIIepaIH, SIEMEHTHI JINHEWHO! anreOpsl. OnucarenabHas cTaTUCTHKAa B Numpy
(@)YHKIII/II/I 1 METOABI AJI1 BBIYUCIICHUSA CTaATUCTUYCCKHUX XapaKTepI/ICTI/IK).

bubnotexa Matplotlib. I'paduueckoe oroOpakeHre JaHHBIX (TpaduK, MOIUTOH,
rICTOrpaMMa, Kpyrosasi iuarpamma... ).

4,5 2

Pabota ¢ oubmmotekoit Pandas. Series (co3manue, aTpuOyThl, HHIEKCAIIHS,
oneparuu, pyHKIMu 1 MeToasl). DataFrame (co3nanue, aTpuOyThl, HHACKCAITHS,
cpe3bl, GuIbTpalys. npeodpazoBaHue TaOIUIIbI, TPYIIIHPOBKA, COPTUPOBKA,
rpaduueckrie BOSMOKHOCTH, CTaTUCTHUYECKHE U Ap. GYHKIIMH, CBOTHBIC
TaOJIHIIBL...)

3arpyska (aitioB paznuynoro gopmara B DataFrame (.xls, .csv, .txt....)

7,8 3

[TpoBepka CTaTUCTUYECKUX TUTIOTE3. YPOBEHb 3HAYMMOCTH U P-3HAUCHUE.
[IpoBepka Ha HOpMaATBHOCTH ((PyHKITMU OnOIMOTEeKH Scipy). [ToHsTHE
Koppesiiuu. [lapHbIii KOppesIIIMOHHBIN aHanu3. J(narpamma paccestHus.
Jluneitnas u panrosas koppensuus. [IpoBepka runoressl 0 3HAYUMOCTH
ko3 dunmenta koppensiuu. OyHKINN 151 BBIYUCICHHUS KO3PPUITICHTOB
KOPPEJAIUU U p- 3HAYECHUH OnbInorexku Scipy.

CBs13b TMXOTOMHYECKHX, KaTeTOPHAIBHBIX JaHHBIX. Koa¢hdunneHTs koppensun
TOYEYHO-OMCepUaNbHbIi, paHTOBO-Oncepuanbhbli, "gu", Kpamepa. Brioop
K02 (HUIMEHTA KOPPEISAIIIHN.

10 4

MHuoromepnas koppesnsauusd. [lapHbie, yacTHbIE, MHOXKECTBEHHbIE KOO (OUIIUEHTHI
koppesinuu, [IpoBepka 3HaUUMOCTH.

11, 12 5

[Tapuas nuHelHOM perpeccus u e€ peanuszanus B Moayie Statsmodels.
Haxoxxnenue u ananus octatkos. Koapdumuent nerepmunanuu. OneHka KauecTna
ypaBHeHUs. [IpoBepka 3HaUMMOCTH YpaBHEHUS U OTACIbHBIX KO3()(OUIIUEHTOB.
['padpuueckoe npeacrabneHue ITMHUM perpeccuu. IlocTtpoeHne napHbIx quarpaMmm
paccesiHus /1151 MHOTOMEPHOM COBOKYNTHOCTH B 6ubnuoreke Seaborn. [Toctpoenue
ypaBHEHHWs MHO)XKECTBEHHOM JIMHEWMHOU perpeccun B Moayne Statsmodels

13 6

[TocTpoenue ypaBHEHMs TMHEHHON (TApHOM U MHOXECTBEHHOW) pErpeccu B
oubmmoreke Scikit-learn. Pa3ouenue BoIOOpKH Ha 00yYarOIIYIO H TECTOBYIO.
OrneHka KauecTBa ypaBHEHUs perpeccuu. [IporHo3 ¢ UCroib30BaHUEM
PErPECCUOHHOTO YPaBHEHHUS.

14 6

Perpeccuonnsie moenu B Scikit-Learn. [lomunomuanbHas perpeccus. Perpeccust
Jlacco u Pumxka.




15,16

Vcnionb30BaHKe (PUKTUBHBIX IPEPEMEHHBIX B perpecCHOHHOM aHanuse. [IpoBepka
anexkBaTHOCTH Mojienu (ycnoBus ["aycca-MapkoBa). MylIbTHKOJITHHEAPHOCTh U
criocoObl 00pbOBI ¢ Hell. HenmHeliHbie perpeccnoHHbIe MOJCTTH

5.2. llpakTyeckue 3aHATHS, CEMHUHAPDbI

He npenycmorpeHnsl

5.3. JIabopaTropHbie padoThI

Ne
3aHATHSA

Ne

paszznena

HammeHoBaHue WK KpaTKoe coziepkaHue J1abopaTropHoi paboThI

Koi-
BO
4acoB

0

OCHOBBI MaTEMaTUYECKOM CTATUCTUKU. [ MCTOTpaMMBbl M onMcaTeIbHast
craructuka. [laker ananuza (Excel) (Jlaboparopuas padora 0 )

2,3

OcHoBBI paboTHI B cpezie mporpammupoBanust Python. OnHomepHbie MacCHUBBI U
MaTpulbl Onbauorekn Numpy. Busyanuzanus nanaeix B 6ubnuorexe Matplotlib -
rpaduK, MOJIUTOH, THCTOTpaMMa, AUarpaMma paccesiHusl, Kpyropasi inarpamMmma.
(JTaboparopusie Pabotsl. YacTh 1 - 4 paboThi).

4,5,6

bubnuoteka Pandas. Series. Datafame. OcHOBHBIE BO3MOKHOCTH PabOTHI.
Craructrueckuil ananu3 1 Bu3yanusanus B Pandas. 3arpyska naracera B
DataFrame u3 texctoBoro ¢aiina u Tadbmumsl Excel. (JlJaboparopusie PaboTsr.
Uacts 2 - 3 paboThl).

7,8,9

[TpoBepka JaHHBIX HA HOPMAJIBHOCTB C IOMOIIBIO QYHKIMI OHOIMMoTexu Scipy
(xputepun Illanupo-Yunka, Xu-kBanpar, Koamoroposa-CMupHOBa).
Kosdpduuments! koppemsiunu Crimpmena, Kennanna, [Tupcona, OucepuanbHele.
Kpamepa. Bo16op, BeIYHCICHHE U POBEPKA 3HAYUMOCTH KO3 (HUITMEHTOB
koppensituu. [locTpoenue auarpamm paccesHus. (Jlaboparopusie pabotsl. Yacts
3 - 4 paboThI).

10

BbIuncienne MHOKECTBEHHBIX KOA(PPHUIIMEHTOB KOPPENIALUU U IPOBEPKA UX
3HaunMoctu (JTaboparopusie Padotsl. YacTts 4 - 1 pabota).

11,12

[locTpoenue ypaBHEHUS TapHOW M MHOKECTBEHHOM JINHEWHON PETPECCHUH B
Python (Matpuunsie popmyinbl) u moayie Statsmodels. Koapduunent

nerepmuHain. OIEHKa KaueCcTBa MOJIENN, 3HAYMMOCTH BCETO YPABHEHUS H
otaenbHbIX Koa(urmentos (Jlaboparopusie Paborsl. Yacts 5 - 2 paboThI).

13,14

Perpeccronnsle ananu3 B 6ubnuoreke Scikit-Learn. O0yuarommas 1 TectoBas
BbIOOpKa. JInHElHAs 1 ToTMHOMHAIBHAS Mozienu. OleHKa KayecTBa 1 BEIOOD
ontuManbHoU Moaenu. [Ipornosuposanue. (Jlaboparopusie Pabotsl. YacTs 6 - 2
paboThI).

15,16

Vcnonb30BaHNe (DUKTUBHBIX IEPEMEHHBIX B ypaBHEHHUHU perpeccun. HenuHeinble
Moznenu. Meron nuHeapuzannu

5.4. CamocrosiTesibHasi padoTa CTyIeHTa

Brimonmaenne CPC

Crincok nureparypsl (¢ yKa3aHUEM

IMogsun CPC pa3zenoB, mMas, CTpaHul) / ccbika Ha  [CemecTp

peCcypc

Koi-
BO
JacoB

[MOJArOTOBKA K U depeHIIpOBaHHOMY

3a4ETy

1. MHOTOMEpHBIE CTATUCTUYECKHE METO/IHI
METOMUYECKHE yKa3aHus / coctaBurenu M.
JI. Makaposa, A. M. Urnarenko. — Coun : 4
CI'yY, 2018. — 64 ¢c. — Tekcr :
HIIEKTPOHHBIH // JIaHb : 3JIEKTPOHHO-

23,5




oubmmoreunas cucrema. — URL:
https://e.lanbook.com/book/147679 (nara
obpamenust: 15.09.2021). — Pexum
JTOCTYyTIA: JIJIs1 aBTOPHU3. MOJb30BaTENEH. 2.
Kanounukosa, E. 1. Craructuueckuit
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 : AIEKTPOHHO-
oubmmoreunas cucrema. — URL:
https://e.lanbook.com/book/332354 (nara
obpamenus: 08.06.2025). — Pexum
JTOCTyTIA: JIJIs1 aBTOPHU3. MOJb30BaTeNeH. 3.
['enbman, 3. Perpeccusi: Teopus U MpakTUKa
/ O. I'enbman, JI. Xumn, A. Bexrapu ;
nepeso ¢ anmuiickoro B. C. fluenkoBa. —
Mocksa : JIMK Ilpecc, 2022. — 748 ¢c. —
ISBN 978-5-97060-987-3. — TekcrT :
DIIEKTPOHHBIH // JIaHb : 2IeKTPOHHO-
oubmoreunas cucrema. — URL:
https://e.lanbook.com/book/241220 (nara
obpamenus: 08.06.2025). — Pexum
ToCTyNa: 751 aBTOPU3. MOJIb30BATENEH.
TeKCThI JIEKIHI B AJIEKTPOHHOM BHJIE.
MeToanueckue ykazaHus K 1a00paTopHbIM
pabotam. [11aGnons! nporpamm Ha Python

[OJI'OTOBKA K J1a00paTopHBIM paboTam

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 aBTOPU3. MOJIb30BaTeNeH. 2.
Kamounukosa, E. 1. Craructudeckuii
aHaJIN3 IPOCTPAHCTBEHHBIX JJAHHBIX :
yaebHoe nmocooue / E. U. Kamounukosa, FO.
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 aBTOPH3. 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-OUONIMOTEYHAs cucTeMa. —
URL: https://e.lanbook.com/book/331013
(mara obpamenus: 08.06.2025). — Pexum

JOCTYyHa: IJisl aBTOPHU3. MoJb30BarTenei. 4.

32




MaxkkuuaH, Y. Python u ananu3 1aHHBIX.
[lepBuunas 00pabOTKa JaHHBIX C
npuMeHenreM 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. — Texkcr :
DIIEKTPOHHBIH // JIaHb : 3IeKTPOHHO-
oubmuoreynas cucrema. — URL:
https://e.lanbook.com/book/348086 (mara
obpamenus: 08.06.2025). — Pexum
ToCTyna: 75l aBTOPU3. MOJIb30BATENEH.
TeKCThI JIEKIHI B AJIEKTPOHHOM BHJIE.
MeToanueckre yka3aHus K 1a00paTopHbIM
pabotam. [11aGnons! nporpamm Ha Python

1. MHOrOMepHbIe CTaTUCTUYECKHE METO/IHI :
METOINYECKHe yKa3zaHus / coctaButenu 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
oOpamenusi: 15.09.2021). — Pexum
NIOCTYyTIA: 711 aBTOPU3. MOJIb30BaTeNeH. 2.
['epacumoBa, E. A. DxkoHOMeETpHKA!
pEerpecCUOHHBIN aHau3 : yueOHo-
Metonuueckoe mocooue / E. A. I'epacumoBa,
M. 10. Kapspiues. — Camapa : CamI'VIIC,
2011. — 98 ¢. — TekcT : NeKTpOHHBIH //
JlaHb : 3J€KTPOHHO-OMOINOTEUHAs CUCTEMA. 4 16
— URL: https://e.lanbook.com/book/130432
(mata obpamenus: 15.09.2021). — Pexum
JTOCTYyTIA: JIJIsE aBTOPHU3. MOJb30BaTeNen. 3.
Bonbdcon, M. b. AHanu3 1aHHBIX : yueOHO-
MeTonuueckoe mocooue / 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 (nara
oOpatenusi: 29.05.2025). — Pexum
TIOCTYyTIA: 1711 aBTOPH3. MOJIb30BaTENEH.
TeKCThI JIEKIHI B AJIEKTPOHHOM BHJIE.
Habop mabnonos nporpamm Ha Python

IIOATOTOBKA K NPOBCPOUYHLIM 3aJaHUAM U
TCCTaM, IIPOBOANMBIM Ha JICKIUAX

6. @oH/1 OLIEHOYHBIX CPEACTB /IJIsl IPOBeIeHNsI TEKYIEro KOHTPOJIsl YCIeBAeMOCTH,
NMPOMEKYTOYHOI aTTecTAllUN

KoHTpons kauecTBa 0CBOCHUS 00pa30BaTEILHOM MPOrPaMMbl OCYIIIECTBIISICTCS B
cootBeTcTBHH ¢ [TonokeHreM 0 OaTbHO-PEUTUHTOBOW CHCTEME OIICHUBAHUS PE3YIbTaTOB
y4eOHOM JIeSITEILHOCTH 00yYarOIIUXCSl.

6.1. KouTpoabsusie meponpusitusa (KM)

|N9| Ce- | Bun | HasBanue |Bec|MaI<c.| [Topsimok Yuu-




KM

MECTp

KOHTPOJIS

KOHTPOJILHOTO
MEPOIPUITHS

Oaiut

HaA4YUCJIICHUA
OaIoB

ThIBa-
eTca B [TA

Texymmi
KOHTPOJIb

[IpoBepounoe 3ananue 0
"OcnHoBsl MC"

12

3amaHne
CONEpPKUT 12
MyHKTOB, 3a
MpaBUILHOE
BBLIIIOJTHCHHE
Ka)KJIOTO MMyHKTa
HagucisaeTcs 1
0ain

Qg pepeHIIMPOBaHHBIN
3ager

Texymmii
KOHTPOJIb

IIposepounoe 3ananue 1
"Python"

SagaHue
CONepxKuT 4
MTyHKTA, 32
MpaBUIILHOE
BBLITTOJTHEHHE
Ka)KJ10TO
Hauucisgercs 1
Oan

¢ depeHIIMPOBaHHbBIN
3a4er

Texymuit
KOHTPOJIb

IIpoBepouHoe 3amanue 2
"Numpy 1"

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

nudpepeHITpoBaHHbII
3a4eT

Texyuui
KOHTPOJIb

[IpoBepounoe 3ananue 3
"Series"

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

i epeHIIMPOBaHHBIN
3ayer

Texymnii
KOHTPOJIb

[IpoBepouHoe 3ananue 4
"DataFrame"

SagaHue
COEPKUT 6
TyHKTOB, 32
MpaBUIILHOE
BBLITTOJTHEHHE
Ka)KJIOTO MyHKTa
Hauucisgercs 1
Oa

¢ depeHIINPOBAHHBIH]
3a4eT

Texynmi
KOHTPOJIb

IIpoBepouHoe 3ananue 5
"TlonsiTue koppensuun"

3ananue (Tecr)
COZIEPIKUT S5
BOITPOCOB, 3a
Ka K IbIA
[TpaBUJIbHBIN
OTBET
Hauucisercs 1
6ann

Qg pepeHIIMPOBaHHBIN
3ager

Texymmi
KOHTPOJIb

[IpoBepouHnoe 3ananue 6
"N3mepurenbHbIe MIKaIbI"

3amanue (TecT)
CONIEPKUT 8
BOIPOCOB, 32
KaXKIBIA
MpaBWIbHBIN

Qg pepeHIIMPOBaHHBIN
3ager




OTBET
Hauucisercs 1
Oan

Texymmii
KOHTPOJIb

IIpoBepounoe 3ananue 7
"Koagpunuent koppensuuu
Cnupmena"

3agaHue
COEPIKUT S
TyHKTOB, 32
MpaBUILHOE
BBLITTOJTHEHHE
Ka)K10TO
Hauucisgercs 1
Oa

¢ depeHIINPOBAHHBIH]
3a4eT

Texynmi
KOHTPOJIb

[IpoBepouHoe 3ananue 8
"KoaddunmeHT Koppensnn
@HH

3amaHue
COZEPIKUT S
MMyHKTOB, 32
MPaBUIIbHOE
BBLIIIOJTHCHHE
Ka)XI0TO MMyHKTa
Hauucisgercs 1
0ain

Qg pepeHIIMPOBaHHBIN
3ager

10

Texyuui
KOHTPOJIb

[IpoBepouHnoe 3ananue 9
"MHuoromepHas koppessius"

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

i epeHITMPOBaHHBII
3ayer

11

Texymui
KOHTPOJIb

[Iposepounoe 3ananue 10
"[Tapnas perpeccus"

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

nudepeHpoBaHHbII
3a4eT

12

Texymmi
KOHTPOJIb

[TpoBepounoe 3aganue 11
"MHokeCTBEeHHas
perpeccus"

3ananue (Tect)
COZIEPKUT 9
BOIIPOCOB, 3a
Ka K IbIA
MTpaBUJIbHBIN
OTBET
Hayucisercs |
Oann

Qg epeHIIMPOBaHHBIN
3ager

13

Texymui
KOHTPOJIb

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

JIP conepxut 3
MyHKTAa, 32
MpaBUIILHOE
BBLIITOJIHEHHE
Ka)KJIOTO MMyHKTa
Hauucisgercs 1
0ain

nudGepeHpoBaHHbII
3a4eT

14

Texymmi
KOHTPOJIb

JlaGopaTtopHbie paOOTHI.
Yactp 1 "Numpy" ( 4
paboTsr)

3a mpaBUIbHO
BBITIOJIHEHHY IO
padoty
Hauucnsercs 1
Oan

Qg pepeHIIMPOBaHHBIN
3ager




3a KaxIy1o
MPaBUIILHO
151 4 Texymmii JlaboparopHble paOOTBHI. 3 [BBIIOTHEHHYIO i epeHIIMPOBaHHBIN
koHTposb |YacTs 2 "Pandas" (3 paGoTsr) paboty 3a4eT
Hauucsercs 1
Oan
3a KaxIyro
[IPaBUIBHO
Texymui Jlaboparoprbie padoThi. BII;)IHOJ'IHeHHYIO nudpepeHIMpoBaHHBIH]
16 4 Yacts 3 "[lapHas 4
KOHTPOJIb koppenss” (4 paboTs) paboty 3a4eT
Hauucsercs 1
Oann
3a Kaxayro
[PaBUJIbHO
Texymumii JlabopatopHEIe paboTEI BEIHOJ‘IHGHHYIO Qg pepeHIIMPOBaHHBIN
17( 4 Yacte 4 "MHOXECTBEHHAS 1
KOHTPOJIb koppensias” ( 1 pabora) paboty 3a4eT
Hauucsaercs 1
Oan
3a mpaBMWIBHO
Texy it JlabopatopHbie pabOTHI. BBIITOJIHEHHY O 1 epeHIIPOBAHHbII
18 4 Yacts 5 "Jluneiinas 2 [paboty
KOHTPOJIb " 3a4eT
perpeccus” ( 2 paboThI) Hauncisercs 1
Oamn
JIaGopatopHble pabOTHI. 32 NaBHIBHO
Texyumit | Yacts 6 "Perpeccuonnbie BITOTHEHHYIO ¢ depeHIIMPOBAHHbBIN
191 4 o " 2 |paboty
KOHTpousib | Mozenu B Scikit-Learn" (2 3a4eT
paboTh) Hauucsercs 1
Oamn
3a Kaxay1o
JlaGopaTtopHbie pabOTHI. MPaBUIBLHO
20| 4 Texkymumii Yacts 7 5 [BPIUIOIHEHHYIO Qg epeHIIMPOBaHHBIN
KOHTpOJIb |'Perpeccusi NOMOTHUTETHHO" paboty 3a4eT
( 2 paGortsr) Hauucnsaercs 1
Oamn
3ananue (Tect)
conepxut 20
Tpome- BOIPOCOB, 32 §
21| 4 |xyrounas | ®OC "3amanue Ha 3auéte" 20 KKIBIT . A hepeHIIpoBaHHBI
arTecTamms MPABUJIbHBIN 3a4eT
OTBET
Hauucsiercs 1
6ann
6.2. Ilpouenypa npoBeaeHusi, KpUTEPHUH OLIEHUBAHUS
Bua npoMexxyTouHOM Mpolie/typa MpoBeCHN Kpurepun
arTecTalluu OLICHHUBaHUs
Ha nuddepenuupoBaHHOM 3aueTe MPOUCXOIAUT OLIEHUBAHUE
3HaHUN, YMEHUHN U IPUOOPETEHHOTO ONbITa 00yYaIOUIUXCS 10
} nucuuruHe " [IporpaMMmupoBaHue Uit aHaIu3a fIaHHBIX" Ha B COOTBETCTBIMN
¢ GepeHIIMPOBAHHBIN | OCHOBE MOJTYYEHHBIX OI[EHOK 32 KOHTPOJIbHO-PEHTHHIOBBIE I 2.5 2.6
3a4er MEpONPHUATHS TEKYILEro KOHTpoJs. [Ipu HerocTaToyHOM HOJ‘I;))K.CP’II/IS.I
W/WIIM HE yCTpauBaloUlel cTyAeHTa BeTUYUHE PEUTHHTa eMY
MOXeET OBITh MIPEJJIOKEHO BBITIOJIHUTH 33/1aHUE Ha 3aueTe. B
pe3yJIbTaTe CKIAAbIBAECTCSI COBOKYIHBIA PEUTHHT CTYIECHTA,




KOTOPBIH TuddepeHIpyeTcs B OLIEHKY U IPOCTABIAETCS B
BEJIOMOCTb, 3a4ETHYIO KHIKKY cTyaeHTa. OmnyHo: Bennunna)
peiiTuHra odyyvaromierocs no aucuuiuivae 85...100 %
Xopomro: Benmnunna peiiTiHTa 00y4aronierocs TUCIUIInHE

75...84 % VYnosnerBoputenbHO: BennunHa pedtuHra

obyuarorerocs o gucuuruinae 60...74 %
HeynosnerBoputensHo: BennmunHa peiTuHra o0ydaronierocs
o pucruiuiaHe 0...59 %. OneHka 1Mo JUCIHUINIMHE BHOCHTCS
B «[IpunoxeHue K AUIUIOMY OakajJaBpay.

6.3. ITacnnopt oHaa OLIEHOYHBIX CPEACTB

KommereHmmn

Pesynbrarel 00yueHus

Ne KM

10

13

20

21

YK-2

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

YK-6

'YMeeT: aanTupoBaTh U3BECTHBIE
[IPOrpaMMHBIE CPEJICTBA aHAJIN3A TAHHBIX
B CBOIO IIPO(ECCHOHANBHYIO 001aCTh, ¢
Y4ETOM BO3HHUKAIOIIUX OIPAHUYEHHN 10

BPEMEHU U pecypcam

+

Tumnossie KOHTPOJIBHBIC 3aaHUs 110 KAXKAOMY MEPOIIPHUATHIO HAXOAATCS B

IMPUIIOKCHUAX.

7. YueOHO-MeToAMYeCcKOe 1 HH(OPMAIIMOHHOE OOecriedeHUue TUCIMIITIMHBI

IleyaTHasn y‘leﬁHO-MeTOHI/IquKaﬂ AOKYMCHTAIIUA

@) 0CHOBHas

349, [

aumepamypa.

1. Kpewmep, H. III. OxonomeTpuka [ TekcT] yueOHUK AJ1s1 BY30B IO
crietmanbHOCTAM 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. 3ansanun, B. . Maremarudeckas cratuctuka [ Tekcr] yueb. mocodue
B. U. 3ansnun, E. B. Xaputonosa ; FOx.-Ypai. roc. ya-1, Kad. Mar. ananus ;
IOVYpI'Y. - Yenabunck: M3narenscTo FOYpI'Y, 2008. - 146 c.
3.  HyO6pos, A. M. MHOrOMEpHBIE CTaTUCTUYECKUE MeTObI: 15t
SKOHOMHUCTOB M MEHEIIPKEPOB Yuel. /ISl DKOH. ClieluagbHOCTER By30B A. M.
Hy6pos, B. C. Mxurapsn, JI. . TpomuH. - M.: ®unaHchl 1 ctatuctika, 2003. -

I]c.

6) OononHumenbHas IUmepamypa:
1. TI'mypwman, B. E. Teopus BeposTHOCTEN U MaTeMaTUYECKas CTAaTUCTUKA
[Texct] yueO. mocobue s By3oB B. E. 'mypmaH. - 12-e uza. - M.: FOpaiit, 2014. -

478, [

1] c. nn.

2. Maremaruyeckas craructuka Yueb. 1y BTy30B B. b. Topsiunos, U. B.
[TaBnos, I. M. IlgetkoBa, O. 1. Teckun; Ilox pen.: B. C. 3apybuna, A. II.
Kpumenko. - M.: U3narensctBo MI'TY um. H. O. baymana, 2001. - 423 c. un.
3. Makaposa T. M. [IporpammupoBanue Ha si3bike Python : meTos.

yKa3aHus K JUCUUILIMHE JIJIsl CTYJEHTOB XUM. HAallpaBJICHUN MOATOTOBKHU
npoekTHOoro ooyuyeHus (Maructparypa) / T. M. Makapoga ; FOx.-Ypai. roc. yH-T,




Kad. Teoper. u npuknan. xumus ; FOYpI'Y. - Uensabunck : Mznarenbckuit eHTP
IOVYpl'Y, 2022. - 33, [2] c. : u.

4. MarseeB b. A. AHanu3 CTaTUCTUYECKUX JAHHBIX : yuel. mocooue K
KypcoBoi padote / b. A. Marsees ; FOx.-Ypan. roc. yu-1, Kad. Sxonomuka u ymp.
npoektamu ; FOYpI'Y. - Uensbunck : UznarensctBo FOVYpI'Y, 2007. - 36, [1] c. : u.

8) omeuecmeenHble U 3apyoediCHble HCYPHANbL N0 OUCYUNTUHE, UMelowjuecs 6 bubnuomexe.
He npenycmorpenst

2) MemoouuecKue yKazaHus 0 Cmy0eHmos8 no 0C80EHUI0 OUCYUNTUHDL:
1. Meronuueckue ykazanus K jabopatopHbiM padotam (Yactu 0-7)
2. JlaTaceTsl JJIsl aHaJIM3a
3. TexcTsl JeKuui
4. 1lla6monsl nporpamm Ha Python

U3 HUX: y4eOHO-Memoouueckoe obecneyerue camocmosmenpHoll pabomsl cmyoeHma:
1. JlaTraceTsl IJIs aHAIH3a

BHCKTPOHHaH yqeﬁno-MeTonnquKaﬂ HOKYMECHTaAIlUA

HaumenoBanue
Ne Brn beeypea s | bubnuorpagpuueckoe onrcanue
JTUTEPaTyphbl ANIEKTPOHHOMN
¢dopme
Maxkkunay, Y. Python n ananu3 nanusix. [lepBuunas o6paboTka
naHHBIX ¢ TpuMeHeHrneM pandas, NumPy u Jupiter : cmipaBouHHK
SEC / Y. MakkUHHU ; IepeBoJl ¢ anruiickoro A. A. CnuHkuHa. — 3-
OcHoBHas e m3a. — Mockasa : JIMK Ilpecc, 2023. — 536 c. — ISBN 978-
1 W3/1aTelIbCTBA .
nuTeparypa ams 5-93700-174-0. — Texcr : 37eKTpOHHBII // JIaHb : 31€KTPOHHO-
6ubnuoreynas cucrema. — URL:
https://e.lanbook.com/book/348086 (mata oOpareHus:
08.06.2025). — Pexkum moctyna: AJis aBTOpH3. TIOJIb30BaTENCH.
TutoB, A. H. O6pabotka manasix B Python. OcHOBBI paboTHI C
6ubnuorekoit Pandas : yuebHo-mMeToanueckoe nocodue / A. H.
OcHoBHAs 2bC Turtos, P. ®. Tazuea. — Kazanp : KHUTY, 2022. — 116 ¢. —
2 teparypa U30aTeIILCTBA ISBN 978-5-7882-3164-8. — TekcT : anexTpoHHbIi // JIaHb :
Jlanb IIeKTPOHHO-O0uOnoreyHas cucrema. — URL:
https://e.lanbook.com/book/331013 (nara obparueHus:
08.06.2025). — Pexxum mocTyna: AJis aBTOPH3. TIOJIB30BaTENCH.
Kanounukosa, E. M. CratucTuueckuii aHaans
MPOCTPAaHCTBEHHBIX JaHHBIX : yueOHoe mocodue / E. U.
OcHOBHAS OBbC Kanounukosa, 10. A. Bapnamoa. — Kazansb : KOY, 2023. —
3 repaTypa N30aTeIILCTBA 140 c. — ISBN 978-5-00130-700-6. — TekcT : 31eKTpOHHBIH //
Jlanb Jlanb : anekTpoHHO-O0MONMMOTEYHas cuctemMa. — URL:
https://e.lanbook.com/book/332354 (nara oOpamieHus:
08.06.2025). — Pexxum moctyna: AJjis aBTOpH3. TOJIB30BaTENCH.
['enbman, J. Perpeccust: Teopust u npaktuka / 3. ['enbman, 1.
SEC Xwi, A. Bextapu ; nepeBon ¢ anmuiickoro B. C. SliuenkoBa. —
OcHoBHas Mockasa : JIMK Ilpecc, 2022. — 748 c. — ISBN 978-5-97060-
4 W3/1aTeNIbCTBA N
niTeparypa ams 987-3. — TekcT : anmeKkTpoHHbIH // JIaHb : 3JIEKTPOHHO-
oubnuoreunas cucrema. — URL:
https://e.lanbook.com/book/241220 (nara obpaiexus:




08.06.2025). — Pexum noctyna: 1ji1 aBTOPU3. MOJIb30BATEIEH.

9bC
JlononauTenbHAs

5 N30aTeILCTBA

nTeparypa Tam

Kopurec, b. I'paduxka na Python : pykoBoactso / b. Kopurec ;
nepeBoy ¢ anmuiickoro U. JI. JIrocko. — Mocksa : JIMK Ilpecc,
2024. — 378 c. — ISBN 978-5-93700-286-0. — Tekcr :
2IIeKTPOHHBIHN // JIaHb : 3IeKTPOHHO-OMOIMOTEeYHAsl cUcTEMA. —
URL: https://e.lanbook.com/book/456740 (nara oOpatieHus:
08.06.2025). — Pexkum moctyna: A1 aBTOpH3. TIOJIB30BaTENCH.

ObC

JlononuuTenpHas

Jpanak, K. A. OcHoBbl nnporpammupoBanust Ha Python :
yaeOHoe nocobue / K. A. [lpanak, M. 1O. Betnuipia, A. M.
Maxkapos. — Bounrorpan : BonrI'TV, 2024. — 160 ¢. — ISBN

6 U30aTelILCTBA 978-5-9948-4964-4. — TekcT : 21eKTpOHHBIH // JIaHb :

nmuTepaTypa T

DIIEKTPOHHO-OnOMHoTeuHas cuctema. — URL:
https://e.lanbook.com/book/486758 (nara oOpamieHus:
08.06.2025). — Pexkxum moctyna: AJjis aBTOpH3. TOJIB30BaTENCH.

[TepedeHpb UCTIONB3YEMOTO MTPOTPAMMHOTO OOECIICUECHHUS:

N —

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

3. ®I'AOY BO "IOVYpl'Y (HNY)"-ITopran "Onexrponnsii OYpI'Y"
(https://edu.susu.ru)(6eccpouHo)
4. -Python(6eccpouHo)

[Tepeuens ncnoab3yeMbIx NpodeccruoHalbHBIX 0a3 TaHHBIX U HH(OOPMAITMOHHBIX

CIIPABOYHBIX CUCTCM:

Her

8. MaTepI/IaJIbHO-TeXHI/IquKOC o0ecneyeHue AUCIHUIIINHBI

OcHoBHOE 000pyI0BaHNE, CTCH]IbI, MAKEThI, KOMITBIOTEPHAS TEXHHKA,

o No
Bun 3ausatuii ayn MPEAYCTaHOBJIEHHOE IPOTPAMMHOE 00ECIIEUeHUE, UCTIONB3YEMOE IS
Y pa3IMYHBIX BUJIOB 3aHITUI
ubdepenuupoBadueiii (405
Aucppep P [1K ¢ mpoekropom ansa npenogasarensa+ [IK ans ctynenton
3a4eT (1)
[TpakTrueckue 3ansatus u (405

KOMHBIOTGpHBIfI KJIaCC C BbBIXOJAOM B UHTCPHCT

CEMUHAPBI (1)
KonTtpons 405
+
caMocToRTENBHOM patoTst |(1) [1K ¢ npoekropom miist npenonasaressi+ [IK mis ctyneHToB
405

Jlexmuu

M

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




