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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.d.12.M6.01 OcHOBBI IpOrpaMMHUpPOBaHUS HA
si3pike Python, 1.®.12.M1.03 I[IpunoxeHus: ¥ NpakTUKa aHATU3a
1.0.12.M1.01 AHanu3 DaHHLIX U TEXHOJIOTHUU MaHHBIX

paboThI C JTAHHBIMU

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

1.0.12.M6.01 OcHOBBI IPOrpaMMUPOBAHMS HA
s3b1ke Python

3Haet: obnacTu MpUMeHeHus s3bika Python, ocHOBBI
s3pika Python YmeeT: BEIOMpATh CTPYKTYPHI TaHHBIX
si3pika Python mmst pemieHus mocTaBneHHBIX 3134,
MPUMEHSTH S3BIK IporpamMmupoBanust Python mst
perieHus NoCTaBIeHHBIX 3a/1a4 meeT
MPaKTUYECKHUI OIBIT: UCMIOJIb30BAHUS CTPYKTYP
maHHBIX s13bIka Python, HamucaHus mporpaMMsbl Ha
si3pike Python

4. O0bém 1 BUABI YUeOHOH PadOTHI

OO6mmast Tpya10€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 JUCIIUTUTHHBI 144 144
AyoumopHvie 3auamusi: 64 64
Jlexuuu (JI) 32 32
[TpakTudeckue 3aHATUS, CCMHHAPHI U (FITH) IPYTHE BHIIBI 0 0
ayauTopHbIX 3aHaTuil (I13)
JlaGopatopusbie pabotsl (JIP) 32 32
Camocmosmenvras paboma (CPC) 71,5 71,5
MOJrOTOBKA K MPOBEPOYHBIM 33JIaHUSIM U TECTAM, 16 16
[MPOBOIMMBIM Ha JICKIUAX
MOJTOTOBKA K Ta00OpaToOpHBIM paboTam 32 32
MOATOTOBKA K TU(PEepeHITMPOBAHHOMY 3a4ETy 23,5 23.5
KoHcynbTanuu 1 mpoMexXyTodHas aTTecTalus 8,5 8,5
Bux konTpons (3adet, qud.3avueT, IK3aMeH) - nud.3auer

5. ConeprkaHue TUCHMILIIIMHBI

O0beM ayqUTOPHBIX 3aHITHI 110

Ne
asnena HaumenoBanue pa3aeaoB JUCHMIIINHBI BUlaM B 4acax
i Beero | J1| M3 | JIP

0  [9memeHTBH MaTEeMaTHYECKON CTATUCTUKHU 2 0 0 2
bubnnoreka Numpy (0lHOMEpHbIE MACCUBBI U MaTpPUIbI).

1 . 10 6 0 4
Busyanuzamus B Matplotlib

2  |bubmuoteka Pandas. O0paboTka 1 aHaIM3 TAOJIUYHBIX JaHHBIX. 12 6 0 6
[TapHbIN KOPPEISIIIMOHHBIN aHAJIU3 U MTPOBEPKA CTATUCTUUYECKUX

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

4 |MHoOroMepHbIii KOPPEISLUOHHBII aHAIN3 4 2 0 2

5 JlunelHbIil perpeccHoHHBIN aHanu3 B Python (Momynb 8 4 0 4




Statsmodels)

6  [Perpeccuonnsie mozpenu B 6ubimoreke Scikit-Learn 8 4 0

JlonomHUTENBHBIE BOIIPOCHI PETPECCUOHHOIO aHAIN3a.
[IporaozupoBanue

5.1. Jlekuuu

No No
JeKIuu{pasaenal

HanmenoBanue uimm KpaTKO€ COACPIKAHUEC JICKIIUMOHHOT'O 3aHATHA

Koi-
BO
JacoB

31k TporpammupoBanust Python. OcoGeHHOCTH 1 BO3MOXKHOCTH si3bIka. Kparkuit
0030p OCHOBHBIX OMOIMOTEK JIJIs aHaNK3a JaHHBIX. O030p HCTOYHUKOB U
TUIOINAJOK ISt paObOThl, UH(OPMAIIUU U U3yUEHHUSL.

bubnnorexa Numpy (padora ¢ maccuBamu). OfHOMEpHBIE MaccuBbI Numpy :
CO37JaHUE, OCHOBHBIE ONIEPALIMH, T€HEPALUS CIIyYalHBIX MaCCUBOB,MH IEKCALIHS,
cpe3bl, puabTpanus, GyHKIUN U METObI. JIByMepHbIe MaccuBbl Numpy
(MaTpu1bl) : cO3JaHKE, OCHOBHBIE ONEpAINU, TeHEpaltsl CIIyJalHbIX
MacCHBOB,MHJIEKCAllUs, Cpe3bl, GUIIbTpaus, QyHKIUNA 1 METO/bI, MAaTPUYHBIE
orepaluy, ANEMEHThI TUHEIHO! anredpel. OnucarenbHas cTaTucTUKa B Numpy
(pyHKIMM 1 METOBI 1TIs1 BBIYHUCIICHUS! CTATUCTUYECKUX XapAKTEPUCTHUK).

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

4,5 2

Pabora ¢ 6ubnuorexoit Pandas. Series (co3nanue, aTpuOyThl, MHACKCAIINS,
onepanuu, pyHkuu u Metoabl). DataFrame (co3nanue, aTpuOyThl, HHACKCAIINA,
cpe3bl, (GUIbTpaIus. mpeodpa3oBaHue TAOIUIIBI, TPYIIIUPOBKA, COPTUPOBKA,
rpaduvecKre BO3MOYKHOCTH, CTATUCTHYECKUE | JP. QYHKITUH, CBOIHBIC
TaOIHUIIBL... )

3arpyska ¢aiino pasnuyHoro popmara B DataFrame (.xls, .csv, .txt....)

7,8 3

[IpoBepka CTaTUCTUUECKUX TUIOTE3. YPOBEHb 3HAYUMOCTH U p-3HAYEHUE.
[IpoBepka Ha HOpMATBHOCTH ((PyHKIIMU OubOIHOTEeKH Scipy). [TorsTHE
koppensuuu. [lapHblii KoppeassuuoHHBIA aHanu3. uarpamma paccestHusl.
JIvHeiHas u panroBast kKoppesiius. [I[poBepka runore3bl 0 3HAYMMOCTH
ko3 unrenta koppensuuu. OyHKIUU A7 BEIYUCICHUS KOIPPUITIESHTOB
KOppEeJISILUY U p- 3HaYeHUI Onbmuoreku Scipy.

CBsI3b TUXOTOMUYECKUX, KATETOPHATBHBIX TaHHBIX. KoahhuimeHTsr koppensnuu
TOUCYHO-OMCepHuaIbHBIA, paHTOBO-OMcepuanbHbii, "du", Kpamepa. Beioop
K02 (HUIHEHTa KOPPEISALIUH.

10 4

MuoromepHas Koppesiuus. [TapHble, 4acTHbIE, MHOKECTBEHHbIE KO3()(DUITUEHTEHI
koppessinuu, [IpoBepka 3HAYMMOCTH.

11,12 5

[TapHast nmuHeHOM perpeccus u e€ peanuzanus B Mmoayne Statsmodels.
Haxoxnenue u ananu3 octatkoB. Koaddunuent gerepmunanmu. OneHka KkadyecTna
ypaBHeHHUd. [IpoBepka 3HaUMMOCTH ypaBHEHUSI U OTJEJIbHBIX KO3(PPHUIIEHTOB.
[‘paduueckoe npeacTaBieHue JUHUU perpeccuu. IlocTpoeHne napHeIX AuarpaMmm
paccestHusI 1711 MHOTOMEPHOW COBOKYITHOCTH B 6ubmoreke Seaborn. [Toctpoenue
ypaBHEHHsI MHOXKECTBEHHOM JIMHEIHOI perpeccun B moayse Statsmodels

13 6

[TocTpoenue ypaBHeHUs TUHEHHON (TTApHOM U MHOXKECTBEHHOM) perpeccuu B
oubnmoreke Scikit-learn. Pa3ouenue BpIOOpKH Ha 00yUYarONIYyIO U TECTOBYIO.
OueHKka kauecTBa ypaBHEeHHUsI perpeccuu. [Ipornos ¢ ucnonp3oBanuem
PErpECCUOHHOIO YPaBHEHMUSI.

14 6

Perpeccuonnsie monenu B Scikit-Learn. [TonnaomuansHas perpeccust. Perpeccus
Jlacco u Pumxa.

15,16 7

Vcnionp30BaHNe (PUKTUBHBIX MPEPEMEHHBIX B pErpeCCHOHHOM aHanu3e. [IpoBepka

agekBaTHOCTU Mojenu (ycnosust ['aycca-MapkoBa). MynbTHKOIUIMHEAPHOCTD U




|cn0c06131 60pb0ObI ¢ Hell. HennueltHble perpecCHOHHbIE MOJIENN |

5.2. llpakTHyecKue 3aHATHS, CEMHUHAPDbI

He npenycmorpeHnsl

5.3. JIabopaTropHbie padoThI

Ne Ne Koz-
HanMeHnoBaH#e WiH KpaTKoe COMepKaHue JIa0OpaTOpPHON pabOThI BO
3aHATHUA[pa3ena
4acoB
1 0 OCHOBBI MaTeMaTUYECKON CTATUCTUKHU. [ MICTOrpaMMBI U ONIACATENbHAS )
craructuka. [laker ananuza (Excel) (Jlaboparopuas padora 0 )
OcHoBBI paboTHI B cpezie mporpammupoBanust Python. OnHomepHbie MacCUBBI U
73 | [MaTpHuEI oubmuorexn Numpy. Busyanuzanus nanaeix B Oubnrorexke Matplotlib - 4
’ rpaduK, MOJUTOH, THCTOTpaMMa, AUarpaMma paccesiHusl, Kpyropasi inarpamMmma.
(JTaboparopubie Pabotsl. HacTs 1 - 4 paboThI).
bubnuoreka Pandas. Series. Datafame. OcHOBHBIE BO3MOYKHOCTH PabOTHI.
456 ) Craructuueckuil ananu3 U Bu3yanu3sanus B Pandas. 3arpyska naracera B 5
7 DataFrame u3 texctoBoro ¢aiina u Tadbnuusl Excel. (Jlaboparopusie PaboTsr.
Uacts 2 - 3 paboThl).
[IpoBepka JaHHBIX HA HOPMAJIBHOCTh C IOMOIIBIO (GYHKLMIT OMbnuoTeku Scipy
(xputepun Ilanupo-Yunka, Xu-kBaapar, Konmoroposa-CMupHOBa).
739 3 Koa¢ppunmentsl koppessiuun Cnupmena, Kennanna, [lupcona, ducepuanbHble. 6
7 Kpamepa. Bo16op, BeIYHCICHHE U POBEPKA 3HAYUMOCTH KO3 (HUITMEHTOB
koppemsiuuu. [Toctpoenue auarpamm paccestaus. (Jlaboparopusie pabotsl. Yacts
3 - 4 paboThI).
10 4 BrIuncienne MHOKECTBEHHBIX KOA(PPHUIIMEHTOB KOPPENISALUU U TPOBEPKA UX )
3HaunMocTu (JTaboparopusie Padotsl. YacTts 4 - 1 pabota).
[locTpoenue ypaBHEHUS TapHOW M MHOKECTBEHHOM JINHEWHON PETPECCHUH B
11,12 5 Python (Matpuunsie popmynsl) u moayie Statsmodels. Koaduunent 4
nerepmuHain. OIEHKa Ka4eCcTBa MOJIENN, 3HAYMMOCTH BCETO YPABHEHUS H
otaenbHbIX Koaurmentos (Jlaboparopusie Pabotsl. Yacts 5 - 2 paboThI).
Perpeccronnsle ananu3 B 6ubnuoreke Scikit-Learn. O0yuarommas 1 TectoBas
13.14 6 BbIOOpKa. JInHElHAs 1 oTMHOMHAIbHA Mozienu. OleHKa KayecTBa M BEIOOD 4
ontuManbHoU Moaenu. [Ipornosuposanue. (Jlaboparopusie Pabotsl. YacTs 6 - 2
paboThI).
15.16 7 Vcnonb30BaHNe (DUKTUBHBIX IEPEMEHHBIX B ypaBHEHHUHU perpeccun. HenuHeiinbie 4
Mozienu. MeTos JInHeapu3aluuu
5.4. CamocrosiTesibHasi padoTa CTyIeHTAa
Bremonnenne CPC
Crucok nurepaTypsl (C yKa3aHHEM Kon-
Ioasun CPC pasnenos, mas, cTpaHul) / ccelika Ha  |(CemecTp| BO
pecypc JacoB
1. MHOTOMEpHBIE CTATUCTUYECKHE METO/IHI
MeTon4ecKue yka3zaHus / cocraButenu U.
[MOATOTOBKA K IPOBEPOYHBIM 3aJaHUSAM U Jl. Maxaposa, A. M. Hratenko. — Coun :
CI'yY, 2018. — 64 ¢c. — Tekcr : 4 16

TCCTaM, IPOBOAMMBIM Ha JICKIUAX

HIIEKTPOHHBIH // JIaHb : JIEKTPOHHO-
oubnuoreynas cucrema. — URL:
https://e.lanbook.com/book/147679 (nata




obpamenust: 15.09.2021). — Pexum
JTOCTYyTIA: [l aBTOPHU3. MOJb30BaTENeH. 2.
['epacumoBa, E. A. DxoHOMeTpHKa:
pErpeccUOHHbIN aHaIu3 : yueOHO-
MeTtoanaeckoe nocoodue / E. A. I'epacumona,
M. 1O. Kapeimes. — Camapa : CamI'VIIC,
2011. — 98 ¢. — TekcT : 2NeKTPOHHBIIH //
JlaHb : SIEKTPOHHO-OUOIHOTEYHAS CHCTEMA.
— URL: https://e.lanbook.com/book/130432
(mara obpamenus: 15.09.2021). — Pexum
NOCTyTIA: 711 aBTOPH3. MOJIb30BaTeNeH. 3.
Bonsdcon, M. b. Ananu3 nanHbIX : yaeOHO-
MeToandeckoe nocooue / M. b. BonbgcoH.
— Cankr-IletepOypr : CIIOI'YT um. M.A.
bonu-bpyesuua, 2023. — 69 ¢. — Teker :
DIIEKTPOHHBIH // JlaHb : 2IEeKTPOHHO-
oubmuoreunas cucrema. — URL:
https://e.lanbook.com/book/381533 (nara
obpamenust: 29.05.2025). — Pexum
ToCTyna: 75l aBTOPU3. MOJIb30BATENEH.
TeKCThI JIEKIHHI B AJIEKTPOHHOM BHJIE.
Ha6op mabmonoB nporpamm Ha Python

MO/TOTOBKA K JIA00OpaTOpHBIM paboTam

1. MHOTrOMEpHBIE CTATUCTUYECKUE METOIBI :
MEeTOJMYeCcKue yKa3aHus / coctaButenu U.
JI. Makaposa, A. M. Urnarenko. — Coun :
CI'Y, 2018. — 64 c. — Tekcr :
HIIEKTPOHHBIN // JIaHb : 37IeKTpOHHO-
oubmuoteynas cucrema. — URL:
https://e.lanbook.com/book/147679 (nara
obpamenus: 15.09.2021). — Pexum
JTOCTYyTIA: JIJIsE aBTOPHU3. MOJb30BaTENEH. 2.
Kanounukosa, E. 1. Craructuueckuit
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-
oubmuoteynas cucrema. — URL:
https://e.lanbook.com/book/332354 (nara
obpamenus: 08.06.2025). — Pexum
JTOCTYyTIA: [Tl aBTOPHU3. MOJb30BaTeNen. 3.
Tutos, A. H. O6pabotka nanHbix B Python.
OcHoBbl paboThI ¢ 6ubaMoTeKoi Pandas :
yuebHo-MeToanYeckoe 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
JTOCTYyTIA: [Tl aBTOPU3. MOJb30BaTeNen. 4.
Maxkkunad, Y. Python u ananus naHHbBIX.
[lepBuuHas 00pabOTKa JAaHHBIX C
npuMeHeHneM pandas, NumPy u Jupiter :
cripaBOYHUK / Y. MaKKWHHH ; IEPEBOJI C

anruiickoro A. A. CiuHkUHA. — 3-€ U3 1.

32




— Mockaa : JIMK Ilpecc, 2023. — 536 c.
— ISBN 978-5-93700-174-0. — Texkcr :
HIIEKTPOHHBIH // JIaHb : JEKTPOHHO-
o6ubmuoreynas cucrema. — URL:
https://e.lanbook.com/book/348086 (mara
obparmenus: 08.06.2025). — Pexum
TOCTyIa: 7Sl aBTOPH3. MOJIb30BATENICH.
TeKCThI JIEKIHI B AJIEKTPOHHOM BHJIE.
MeToanueckue yKazaHus K 1a00paTopHbIM
pabotam. [1labmons! mporpamm Ha Python

1. MHOTOMEpHBIE CTATUCTHYECKUE METOIBI :
MeToIMYecKe yka3zaHus / cocraButenu U.
JI. Makaposa, A. M. Urnarenko. — Coun :
CI'Y, 2018. — 64 ¢c. — Tekcr :
HIIEKTPOHHBIN // JIaHb : 3eKTpOHHO-
oubmuoteynas cucrema. — URL:
https://e.lanbook.com/book/147679 (nara
obpamenus: 15.09.2021). — Pexum
JTOCTYyTIA: JIJIsE aBTOPHU3. MOJb30BaTENEH. 2.
Kamounukosa, E. M. Craructuyeckuii
aHaJIN3 TPOCTPAHCTBEHHBIX JTAHHBIX :
yaeOHoe nmocobue / E. U. Kagounukona, 1O.
A. BapnamoBa. — Ka3zans : KOV, 2023. —
140 c. — ISBN 978-5-00130-700-6. —
Tekct : anexTpoHHbIi // JlaHb : 31eKTpOHHO-
MOArOoTOBKA K AU(PepeHInpOBaHHOMY 6ubnuoreynas cuctema. — URL:

3a4€Ty https://e.lanbook.com/book/332354 (nara
obpamenus: 08.06.2025). — Pexum
JTOCTYyTIA: [Tl aBTOPHU3. MOJb30BaTeNen. 3.
['enpman, O. Perpeccusi: Teopust ¥ pakTUKa
/ O. I'enbMman, JI. Xun, A. Bextapu ;
nepeBosl ¢ anmmiickoro B. C. SluenkoBa. —
Mocksa : JIMK Ilpecc, 2022. — 748 c. —
ISBN 978-5-97060-987-3. — Tekcr :
HIIEKTPOHHBIN // JIaHb : 3eKTpOHHO-
oubmuoteynas cucrema. — URL:
https://e.lanbook.com/book/241220 (nara
obpamenus: 08.06.2025). — Pexum
TOCTYTIA: JIIsl aBTOPH3. TTOJTb30BATEICH.
TekcTsl JIEKIUH B 2JIEKTPOHHOM BHJIE.
MeToanueckre yka3aHus K 1a00paTopHbIM
paboram. [11aGnons! nporpamm Ha Python

4 23,5

6. @oH/1 OLIEHOYHBIX CPEACTB /IJIsl POBeIeHNsI TEKYIEro KOHTPOJIsl YCIIeBAeMOCTH,
NMPOMEKYTOYHOM aTTecTAllUN

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

6.1. KouTpoabsusie meponpusitusa (KM)

HazBanue Ilopsnok Y un-
Ne | Ce- Bun Makc. pAl
KOHTPOJIBHOTO Bec HA4YHUCJICHUSI  |THIBa-
KM|mecTp| KOHTpOIst Oamn
MEpOIPUITHS OaI0B erca B [1A




Texymui
KOHTPOJIb

IIpoBepounoe 3ananue 0
"OcnoBst MC"

12

3amaHue
COEepKUT 12
MyHKTOB, 32
MpaBUILHOE
BBLIIIOJIHEHNE
Ka)KJIOTO MYHKTa
Hauucisgercs 1
Oan

nudepeHIpoBaHHbII
3a4eT

Texymui
KOHTPOJIb

[IpoBepounoe 3ananue 1
"Python"

3amaHne
colepxuT 4
MyHKTAa, 32
MpaBUIILHOE
BBLIIIOJTHCHHE
K00
HaguciseTcs 1
Oai

Qg pepeHIIMPOBaHHBIN
3ager

Texymmii
KOHTPOJIb

[TpoBepounoe 3aganue 2
"Numpy 1"

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

¢ depeHIIMPOBaHHbBIN
3a4er

Texymuit
KOHTPOJIb

IIpoBepouHoe 3amanue 3
"Series"

3amanue
COICPKUT S5
MyHKTOB, 32
MpaBUILHOE
BBLITTOJTHEHHE
Ka)KJIOTO MyHKTa
Hauucisgercs 1
Oain

nudpepeHITpoBaHHbII
3a4eT

Texyumi
KOHTPOJIb

[IpoBepounoe 3ananue 4
"DataFrame"

Samanue
CONIEPKUT 6
MMyHKTOB, 3a
MpaBUILHOE
BBLIIIOJTHEHHE
Ka)KJIOTO MMyHKTa
HauncisgeTcs 1
Oai

i epeHIIMPOBaHHBIN
3ayer

Texymnii
KOHTPOJIb

IIpoBepounoe 3ananue 5
"ITonsiTue koppensauun"

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

¢ depeHIINPOBAHHBIH]
3a4eT

Texyuui
KOHTPOJIb

[IpoBepouHnoe 3ananue 6

"M3MepuTenbHbIC MIKaIbI"

3ananue (Tecr)
COZIEPKUT &
BOIIPOCOB, 32
Ka K IbIA
[TpaBUJIbHBIN
OTBET
Hauucsercs 1

i epeHIIMPOBaHHBIN
3ayer




Oan

Texymnii
KOHTPOJIb

IIpoBepounoe 3ananue 7
"Koagdpumuent koppensuuu
Cnupmena"

3agaHue
COEPIKUT S5
TyHKTOB, 32
MpaBUIILHOE
BBLITTOJTHEHHE
Ka)KI0TO
Hauucisgercs 1
Oan

¢ hepeHIPOBAHHBIH]
3a4eT

Texymmi
KOHTPOJIb

[IpoBepouHoe 3ananue 8
"KoaddunmeHT koppensuun
@HH

3amanue
COZIEPIKUT S
MMyHKTOB, 32
MPaBUIIbHOE
BBIIIOJTHCHHE
Ka)XI0TO MMyHKTa
Hauucisercs 1
0ai

Qg pepeHIIMPOBaHHBIN
3ager

10

Texyuui
KOHTPOJIb

[IpoBepouHnoe 3ananue 9
"MHuoromepHas koppessius"

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

Qg epeHIIMPOBaHHBII
3ayer

11

Texymui
KOHTPOJIb

[Iposepounoe 3ananue 10
"[Tapnas perpeccus"

3amaHue
COEPIKUT S
MyHKTOB, 32
MpaBUILHOE
BBIIIOJIHEHNE
Ka)KJIOTO MYHKTa
Hauucisgercs 1
Oan

nudepeHpoBaHHbII
3a4eT

12

Texymmi
KOHTPOJIb

[TpoBepounoe 3aganue 11
"MHokeCcTBEeHHas
perpeccus"

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

Qg pepeHIIMPOBaHHBIN
3ager

13

Texymui
KOHTPOJIb

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

JIP conepxut 3
MyHKTAa, 32
[paBUIILHOE
BLIITOJIHEHNE
Ka)KJIOTO MMyHKTa
Hauucisercs 1
Oain

nudhepeHIpoBaHHbII
3a4eT

14

Texymmi
KOHTPOJIb

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

3a mpaBUIIbHO
BBITIOJIHEHHY IO
padoty
Hauucnsercs 1
Oan

Qg pepeHIIMPOBaHHBIN
3ager

15

Texymui
KOHTPOJIb

JlaGopaTtopHbie pabOTHI.
UYacts 2 "Pandas" (3 paboThI)

3a KaxIyro
[IpaBUJIBHO

nudGepeHpoBaHHbII
3auer




BBITIOJIHEHHY O
padoty
Hauucnsercs 1
6ann
3a KaxIyro
MPaBUILHO
Texymmii JlabopatopHEIe padoTEL BII;)IHOJ'IHeHH 10 |muddepeHInpOBaHHBIH
16 4 M Yacts 3 "[lapHas 4 M p P
KOHTpOJG | ensus” (4 paGots) paboty 3a4eT
PP p Hayucisercs |
Oann
3a Kaxayro
MPaBUIBEHO
Texkymumii JlabopaTopHEIe paboTEL BEIHOJ‘IHGHH 10 |auddepeHInpoBaHHbIHI
17| 4 Y Yacts 4 "MHOXeCcTBEeHHas 1 y p p
KOHTpOITb | ensus” ( 1 pabora) paboty 3a4ueT
PP p Hauucusercs 1
6ann
3a npaBMWIBHO
Texymuii JlabopartopHbie pabOTHI. BBHITIOJTHEHHY IO ddeperImpoBaHHbiii
18| 4 M Yacts 5 "JluneitHast 2 |paboty p P
KOHTPOJIb " 3a4eT
perpeccus” ( 2 paboThI) Hauncisercs 1
Oan
3a npaBUIbHO
JIaGopatopHble pabOTHI. p
. " BBITIOJTHEHHY IO .
Texyumit | Yacts 6 "Perpeccuonnbie ¢ depeHIIMPOBaHHbBIN
191 4 o " 2 |paboty
KoHTponb | Moznenu B Scikit-Learn" ( 2 3aueT
a60TH) Hauucsercs 1
P Oamn
3a Kaxay1o
JlaGopaTtopHbie pabOTHI. MPaBUIBLHO
20| 4 Texymumii Yacts 7 5 [BPIUIOIHEHHYIO Qg pepeHIIMPOBaHHBIN
KOHTpOJIb |'Perpeccusi NOMOTHUTETHHO" paboty 3a4eT
( 2 paGortsr) Hauucnsaercs 1
6ann
3ananue (Tecr)
conepxut 20
BOIIPOCOB, 32
Tpome- Ka)KI;[Hﬁ , G hepeHIIMPOBAHHBIT
21| 4 |xyrounas | ®OC "3ananue Ha 3auéte" 20 . p p
MpaBUJIHLHBIN 3a4eT
arTecTanus
OTBET
Hauucisercs 1
6ann
6.2. Ilpouenypa npoBeaeHusi, KpUTEPHUH OLlEHUBAHUS
Bun npomexxyTouHOR Kpurepun
AP Y [Tpouenypa npoBenenus DHTED
arTecTalluu OIICHUBAHUS
Ha nuddepennnpoBaHHOM 3a4eTe MPOUCXOIUT OLIEHUBAHUE
3HaHUN, YMEHUHN U IPUOOPETEHHOTO ONbITa 00yYaIOUIUXCS 10
nucuuruie " [IporpaMMmupoBanue AJis aHalv3a J1aHHbIX" Ha
OCHOBE IMOJTy4YEHHBIX OLIEHOK 32 KOHTPOJIbHO-PEHTHUHIOBBIE
N . |B coorBercTBUM
g GepeHIIMPOBAHHEIN | MEPOIPHTHS TeKyIIero KoHTpos. [Ipu HemocratouHoi e 2.5 2.6
3a4eT W/WJY HE YCTPAUBAOIIECH CTY/ICHTA BEIMYMHE PEUTHHTA eMy Honémc.e}’ms.l
MOJKET OBITH MPEIJIOKEHO BHIMOJIHUTE 3aJJaHue Ha 3adeTe. B
pe3yJIbTaTe CKIAAbIBAECTCS COBOKYIHBINA PEUTHHT CTYIECHTA,
KOTOpHBIN quddhepeHIrpyeTcs B OIICHKY U MPOCTABISIETCS B
BEJIOMOCTb, 3a4ETHYIO KHIDKKY cTyfeHTa. OmnnyHo: Bennunnal




peiiTuHra odyyvaromierocs no aucuuiuivee 85...100 %
Xopomro: Benmnunna peiiTiHra 00y4aronierocs TUCIuIInHE
75...84 % VYnosnerBoputenbHO: BennunHa pedtuHra
oOyuaromierocs no aucuurinae 60...74 %
HeynosnerBopurensHo: BennmunHa peiiTuara o0ydaronierocs
o pucruiuiuHe 0...59 %. OneHka 1Mo JUCIHUINIMHE BHOCHUTCS
B «IIpuoxkeHue K AUIUIOMY OaKajJaBpay.

6.3. ITacnopt oHaa OLIEHOYHBIX CPEACTB

Komnerennun Pesynprarsl 00yueHus

3HAEeT: UHCTPYMEHTAJIBHBIE CPENICTBA U
WH(GOPMAITMOHHBIE TEXHOJIOTHH aHaN3a
TAHHBIX UCXO/s N3 UMEIOIIHXCS PECYPCOB
Y OrpaHUYECHUIN

YK-2

'YMeeT: alanTupoBaTh H3BECTHHIC
MIPOrPaMMHBIEC CPEJICTBA aHAIH3A TAHHBIX
YK-6 B CBOIO PO(ECCUOHANIBHYIO 00NIacTh, C [+ +H | ]
VIETOM BO3HUKAIOIINX OTPAHUICHHUN 110
BPEMEHH U pecypcam

Tumnossie KOHTPOJIBHBIC 3aaHUs 110 KAXKAOMY MEPOIIPHUATHIO HAXOAATCS B
I[MPUIIOKCHUAX.

7. YueOHO-MeToAMYeCcKOe 1 HH(OPMAIIMOHHOE OOecriedeHUue TUCIMIITIMHBI

IleuaTHas yyeOHO-MeTOAMYECKAS JOKYMEHTALMS
@) OCHOBHAs TumMepamypa:

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-IIAHA, 2013. - 328 c.

2. 3ansanun, B. . Maremarudeckas cratuctuka [Tekcr] yueb. mocodue
B. U. 3ansnun, E. B. Xaputonosa ; FOx.-Ypai. roc. yu-1, Kad. Mar. ananus ;
OVYpI'Y. - Yenabunck: M3narenscTBo FOYpI'Y, 2008. - 146 c.

3.  HyO6pos, A. M. MHOrOMEpHBIE CTaTUCTUYECKUE MeTObI: s
SKOHOMHUCTOB M MEHEIPKEPOB Yuel. /ISl DKOH. ClieluagbHOCTER By30B A. M.
Hy6pos, B. C. Mxurapsn, JI. M. TpomuH. - M.: ®unaHchl U ctatuctuka, 2003. -
349, [1] c.

6) OononHumenbHas Iumepamypa:

1. TI'mypwman, B. E. Teopus BeposTHOCTEN U MaTeMaTUYECKas CTAaTUCTUKA
[Texct] yueO. mocobue s By3oB B. E. 'mypmaH. - 12-e uzn. - M.: FOpaiit, 2014. -
478, [1] c. un.

2. Maremaruyeckas craructuka Yueb. 1y BTy30B B. b. Topsiunos, U. B.
ITaBnos, I. M. IIgetkoBa, O. 1. Teckun; Ilox pen.: B. C. 3apybuna, A. II.
Kpumenko. - M.: U3znarensctBo MI'TY um. H. O. baymana, 2001. - 423 c. ui.

3. Makaposa T. M. [IporpammupoBanue Ha si3bike Python : meTos.
yKa3aHus K JUCUUILIMHE JIJIsl CTYJEHTOB XUM. HAallpaBJICHUN MOATOTOBKHU
npoekTHoro ooyuyenus (Marucrparypa) / T. M. Makapoga ; FOx.-Ypai. roc. yH-T,
Kad. Teoper. u npukinan. xumus ; FOYpI'Y. - Uensbunck : znarenbckuit HeHTp
HOYpl'Y, 2022. - 33, [2] c. : ui.



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

8) omeuecmeenHule U 3apyOeNHCHblIe HCYPHANbL NO OUCYUNTUHE, UMerowuecs 8 bubauomexe:
He npenycmorpensl

2) MemoouuecKue yYKasaHus 0s Cmy0eHmos8 no 0C80EHUI0 OUCYUNTUHDL:
1. Ta6monsl nporpamm Ha Python
2. Meronuueckue ykazanus K JabopatopHbiM pabotam (Hactu 0-7)
3.  TexkcTsl JeKIUHU
4.  JlaraceTsl JJIs aHAJIM3a

U3 HUX: y4eOHO-Memoouyeckoe obecneyerue camocmosmenvpHotl pabomsl CmyoeHma:
1. JlaTaceTsl 1j1s aHaIU3a

JJleKTPOHHAsA y4eOHO-MeTOANYeCKasl JOKYMeHTaIusl

HaunmenoBanue
No Bux peeypeas bubnuorpaduyeckoe onrcanue
JUTEpaTypbl JNIEKTPOHHON
bopme
Maxkkunny, Y. Python n ananu3 nannsix. IlepBuunas o6paboTtka
naHHbIX ¢ IpuMeHeHueM pandas, NumPy u Jupiter : cipaBouHUK
SEC / Y. MakkUHHHU ; IepeBo]l ¢ anruiickoro A. A. CnuHkuHa. — 3-
OcHoBHas e u3n. — Mocksa : JIMK Ilpecc, 2023. — 536 ¢. — ISBN 978-
1 W3/1aTENbCTBA .
ureparypa 5-93700-174-0. — Texct : 31eKTpOHHBIH // JIaHb : 31€KTPOHHO-
Jlanb
6ubnuoreynas cucrema. — URL:
https://e.lanbook.com/book/348086 (nata obpareHus:
08.06.2025). — Pexkxum moctyna: AJis aBTOpH3. TOJIB30BaTENCH.
Turos, A. H. O6paboTka manubix B Python. OcHOBBI paboTHI C
oubnmuotekoit Pandas : yue6HO-MeToaMueckoe nmocodue / A. H.
OCHOBHAS 9bC Turos, P. ®. Tasuepa. — Kazaup : KHUTY, 2022. — 116 c. —
2 repaTypa N30aTeIILCTBA ISBN 978-5-7882-3164-8. — TekcT : 3neKTpoHHBIH // JIaHb :
Jlanb AIIEKTPOHHO-OnOMMoreynas cucrema. — URL:
https://e.lanbook.com/book/331013 (nara obpateHus:
08.06.2025). — Pexkxum moctyna: AJis aBTOpH3. TOJIb30BaTENCH.
Kanounukosa, E. M. CraTucTuueckuii aHaanus3
MPOCTPAHCTBEHHBIX JaHHBIX : yueOHoe mocobue / E. U.
OcHOBHAS OBbC Kanounukosa, 1O0. A. Bapnamosa. — Kazaunsb : KOY, 2023. —
3 Teparypa N30aTeILCTBA 140 c. — ISBN 978-5-00130-700-6. — TekcT : 3IeKTpOHHBIH //
Jlanb Jlanb : 37eKTpoHHO-0MONMMoTeunas cucrema. — URL:
https://e.lanbook.com/book/332354 (nara oOpareHus:
08.06.2025). — Pexum noctyna: 1Jig aBTOPU3. MOJIb30BATEIEH.
['enpman, J. Perpeccust: Teopus u npaktuka / 3. ['enbman, 1.
Xwui, A. Bexrapu ; nepeBon ¢ anmuiickoro B. C. SluenkoBa. —
3bC Mocksa : JIMK Ilpecc, 2022. — 748 c. — ISBN 978-5-97060-
OcHoBHas .
4 sreparypa W3/1aTeIhCTBA 987-3. — TexkcT : anmekTpoHHbIH // JIaHb : 371€KTPOHHO-
Jlanb oubnmuoreunas cucrema. — URL:
https://e.lanbook.com/book/241220 (nara ob6parenus:
08.06.2025). — Pexum noctyna: 1jig aBTOPU3. MOJIb30BATEIEH.
JlononnutensHas [ObC Kopurec, b. I'paduka na Python : pykoBoactso / b. Kopurec ;
5 <
muTeparypa W3/1aTENbCTBA nepeBoy ¢ anmmiickoro M. JI. JIrocko. — Mocksa : /IMK Ilpecc,




Jlann

2024. — 378 c. — ISBN 978-5-93700-286-0. — Tekcr :
DIEKTPOHHBIHN // JlaHb : 3IeKTPOHHO-OMOIHOTEYHAs cCCTeMa. —
URL: https://e.lanbook.com/book/456740 (nara oOpatieHus:
08.06.2025). — Pexkum moctyna: AJis aBTOPH3. TIOJb30BaTENCH.

OBbC
JloronHuTenbHas

Jlpanak, K. A. OcHoBbl nnporpammupoBanust Ha Python :
yaeOHoe nocobue / K. A. [lpanak, M. 1O. Betnunsia, A. M.
MakapoB. — Bonrorpan : BonrI'TY, 2024. — 160 c. — ISBN

6 N3aTeNIbCTBA 978-5-9948-4964-4. — Texcr : >neKTpoHHbIH // JIaHb :

nmuTepaTypa o

DIIEKTPOHHO-O0MOMoTeuHas cuctema. — URL:
https://e.lanbook.com/book/486758 (nata oOpareHus:
08.06.2025). — Pexkum mocTyna: A1 aBTOpH3. TIOJIB30BaTENCH.

[TepedeHpb UCTIONB3YEMOTO MTPOTPAMMHOTO OOCCIICUCHHS:

[—

W N

. Microsoft-Windows(6eccpodno)
. Microsoft-Office(6eccpouno)
OI'AOY BO "IOVYpIl'Y (HY)"-IToptan "Dnexrponusiii FOYpl'Y"

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

[Tepedenp ucnonb3yeMbix NpohecCHOHANBHBIX 0a3 TAHHBIX U WH(DOPMAIITMOHHBIX

CIIPABOYHBIX CUCTCM!

Her

8. Marepua/ibHO-TeXHHYECKOe o0ecrieyeHue Q1 CIUITHHbI

Bun 3anaruii

No

OcHoBHOE 000py/I0BaHKE, CTEH/IbI, MAKETHI, KOMITBIOTEPHAsI TEXHUKA,
MIPEeIyCTaHOBJICHHOE MPOTPAMMHOE 00E€CIICUCHHE, UCTIONB3YyEeMOE IS

ayJI. N
Pa3IMYHBIX BUJIOB 3aHATUI

nbdepenuupoBanneiii (405

Judpepenunp [1K ¢ npoekropom juist npenoaasarens+ 1K mist cryneHToB
3a4eT (1)

[Ipaxktnueckue 3anatus u (405 .
KomnbroTepHBIii Ki1acc ¢ BBIXOAOM B UHTEPHET

CEMMHAPBI (1)
Konrpoias 405

P N [1K ¢ mpoekropom minsa npenogasarensa+ [IK mis ctynenton
caMoCTOsITeNIbHOM paboTsl |(1)
405

Jleximu

@)

[1K ¢ mpoekropom s npenonasarens+ [IK mist crynenros




