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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'IBHaﬂ
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

[Inanupyemslie pe3yiabTaThbl
00y4eHus 10 TUCLUILIINHE

[TnaaupyemMble pe3yabTaThl OCBOCHUS
OII BO (xomneTeHun)

VYK-2 CniocoGeH onpeaensTh Kpyr 3ajad B paMKax
MTOCTABJICHHOM 1IeTTU ¥ BEIOMPATh ONTHUMAJILHBIC
CIOCOOBI UX PEIICHUS, UCXOS U3 IEUCTBYIOIIUX

MPaBOBBIX HOPM, UMEIOIIUXCS PECYPCOB U
OTpaHUYCHUHN

YMeeT: aJanTupoBaTh U3BECTHBIE IPOrPAMMHBIE
CpEJCTBa aHAJIM3a JaHHbIX B CBOIO
npodeccuoHanbHyI0 001acTh, C YU4ETOM
BO3HUKAIOLMX OIPAaHUYEHUI 110 BpEMEHU U
pecypcam

3. Mecro nucuuninnbl B ctpykrype OII BO

[TepeueHb MpeANISCTBYOIIUX JUCIUTUIHH,
BUJIOB paboT y4eOHOTO MiaHa

[TepeyeHp MOCICTYIONIMX AUCIATLINH,
BUJIOB paboT

1.®.19.M6.01 OcHOBBI IpOrpaMMHpPOBaHUS HA
s13b1ke Python,

1.0.19.M1.01 Ananus DaHHBIX U TEXHOJIOTHUU
paboTHI C JTAHHBIMU

1.9.19.M1.03 IlpunoxeHus ¥ MpakTHKa aHAIN3A
NTAaHHBIX

Tpe6OBaHI/I$I K «BXOOHBIM» 3HAHUAM, YMCHUAM, HABbIKAM CTYIACHTA, HeO6XOI[I/IMI)IM
IIpH OCBOCHHUHU I[ElHHOIZ JAUCHUITIINHBI 1 HpI/IO6peTeHHLIM B PC3YyJIbTAaTC OCBOCHUA

MpCAMCCTBYIOINX AUCIHUIIIINH:

Jucrumnimmaa

TpeboBanus

1.0.19.M6.01 OcHOBBI TpOrpaMMUpPOBaHUS HA
s3b1ke Python

3HaeT: OCHOBHI s13bIKa Python, ob6mactu mpumeHeHus
s3b1Kka Python YmeeT: mpuMeHsTh S3bIK
nporpammupoBanus Python ms pemenus
MOCTaBJICHHBIX 33/1a4, BBIOMPATh CTPYKTYPbI JaHHBIX
s3bika Python 11t periennst mocTaBiIeHHBIX 3a/1a4

lmeeT NpakTUYECKU ONBIT: HAITUCAHUS




nporpaMMsbl Ha si3bike Python, ucnonp3oBanmst
CTPYKTYp AaHHBIX si3bIka Python

1.40.19.M1.01 Aganu3 JaHHBIX ¥ TEXHOJIOTUH

paboThI

C IaHHBIMH

OIIBIT:

3HaeT: cnocoObl coopa, 00pabOTKM U aHATK3a
TTAHHBIX JIJIs1 pEIIEHUs] CBOMX MPO(eCCHOHATBHBIX
337124 ¢ y9ETOM HMEIOIINXCSI PECYPCOB M MTPABOBBIX
HOPM YMeeT: IPUMEHSITh MaTeMaTHYeCKUE METObI
00paboTKHU JaHHBIX AJI BEIOOpA U peann3alnun
ONTUMAJILHOTO CIIOC00a peIIeHus
npodeccroHaIbHBIX 3a/1a4 MIMeeT mpakTH4eCcKuid

4. O0béM 1 BUABI YUeOHOI1 padoOTHI

OO0mas TpyA0€MKOCTh JUCHUIUIMHBI cOCTaBIseT 4 3.€., 144 4., 72,5 4. KOHTaKTHOM

paboThl
Pacrnipenenenue mo cemectpam
Bcero B yacax
Bun yaeOHo# paboThI
4acoB Homep cemectpa
4
OO0mmast TpyI0EMKOCTh UCITUTLITMHBI 144 144
Ayoumopnvie 3aHAmusL: 64 64
Jlexuuu (JI) 32 32
[IpakTuyeckue 3aHATUS, CEMUHAPHI U (WIIN) IPYTHE BUIIBI 0 0
aynuTopHbIxX 3aHsaTui (I13)
Jlabopatopusie pabotsl (JIP) 32 32
Camocmosmenvuas paboma (CPC) 71,5 71,5
MOJTOTOBKA K MPOBEPOYHBIM 33JIaHUSM U TECTaM, 16 16
MTPOBOIMMBIM Ha JICKITUSIX
MIOJITOTOBKA K J1a00paToOpHBIM paboTam 32 32
MOATOTOBKA K JH(PepeHIIMPOBAHHOMY 3a4ETY 23,5 23.5
KoHcynpranyy u npoMeKyTO4Hast aTTeCTalus 8,5 8,5
By koHTpos (3a4eT, qud.3a4eT, IK3aMeH) - nud.3auer

5. ConepkaHnue TUCHMIIMHBI

O0beM ayaTUTOPHBIX 3aHITHH 1O

o
a;;_ena HaumenoBanue pa3aenoB IUCHUTUIMHbI BUJIaM B 4acax
P Bcero J| 13 | JIP

0  [9nemeHTHl MaTEMaTUUYECKOM CTATUCTUKHU 2 0 0 2
bubnuoreka Numpy (oHOMEpHbIE MACCUBBI U MAaTPHUIIBI).

1 . 10 6 0 4
Busyanuzamust B Matplotlib

2 |bubnmnorexa Pandas. O6paboTka u aHaIN3 TAaOTMYHBIX JJAHHBIX. 12 6 0 6
[TapHBIii KOPPEISLIUOHHBIN AHAJIU3 U IIPOBEPKA CTATUCTUYECKUX

3 . 12 6 0 6
runore3 B Python (6ubnmoreka Scipy)

4 [MHOroMepHbIil KOPPEIALMOHHBIN aHAIN3 4 2 0 2
JluneiHbIi perpeccuoHHbli aHanu3 B Python (Monynb

5 8 4 0 4
Statsmodels)

6  |[Perpeccuonnbie moaenu B bubnuoreke Scikit-Learn 8 4 0 4

7 |JlonoJHUTEIbHBIE BONPOCHI PETPECCUOHHOTO aHaJIn3a. 8 4 0 4




|Hp0FHO3I/IpOBaHI/Ie | | |

5.1. Jlekuum

Ne Ne
NeKIUupaszaena

HanmenoBanue umm KpaTKO€ COACPIKAHUC JICKIHMOHHOT'O 3aHATHA

Koi-
BO
4acoB

S13b1k mporpamMmmupoBanus Python. OcoGeHHOCTH 1 BO3MOXHOCTH s3bIKa. KpaTkmii
0030p OCHOBHBIX OMOIMOTEK [ aHaIN3a JaHHbIX. O030p HCTOYHHUKOB U
MUIOIIAI0K Ui paboThl, HHPOPMALIUU U U3yUEHUSI.

bubnanoreka Numpy (pabota ¢ maccuBamu). OHOMEpHBIE MACCUBBI Numpy :
CO3/1aHNE, OCHOBHBIE ONIEPAlLlUH, T€HEPALINS CITy4ailHbIX MaCCUBOB,MHIEKCALINS,
cpe3bl, punbTpanus, yHKIUN U METObI. JIByMepHbIe MaccuBbl Numpy
(MaTpu1bl) : cO3aHKNE, OCHOBHBIE OIIEPAIMU, TEHEpALMsl CIIyYalHbIX
MacCHBOB,MHJIEKCAllUs, Cpe3bl, (UIbTpaus, QyHKIUNA U METOAbI, MaTPUYHBIE
oTepaluu, IeMEeHTHI IMHEeHHOH anredpsl. OnucarenbHast CTaTUCTHKA B Numpy
(pyHKIMM 1 METOBI 17151 BBIYUCIICHUS! CTATUCTUYECKUX XapAKTEPUCTHUK).

bubnmorexa Matplotlib. ['padudeckoe orobpaxenue gaHHbIX (TpaduK, MOJTUTOH,
rUCTOrpaMMa, KpyroBasi iuarpaMma... ).

4,5 2

Pabora c 6ubnuorekoit Pandas. Series (cozganue, aTpuOyThl, HHACKCALINS,
onepanuu, pyHkuu u Metoabl). DataFrame (co3nanue, aTpuOyThl, HHACKCAIIUSA,
cpe3bl, puIbTpaIys. npeodpa3zoBaHue TaOIUIIbI, TPYIIIUPOBKA, COPTUPOBKA,
rpaduaeckre BO3MOKHOCTH, CTATUCTHYECKHE U AP. PYHKIIMH, CBOTHBIC
TaOJIHIIBL...)

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

[IpoBepka CTaTUCTUYECKUX TUIIOTE3. YPOBEHb 3HAUMMOCTH U p-3HAUCHUE.
[TpoBepka Ha HOpMaIBHOCTH ((HyHKIMN OudIUoTekH Scipy). [lonsTue
Koppesiiuu. [lapHbIii KOppesIMOHHBIN aHanu3. J{narpamma paccestHus.
JIunelinas u panrosast koppemnsauus. IIpoBepka runoress! 0 3HAY4UMOCTH
ko3¢ dunrenTa koppensauuu. OyHKINUN TSl BBIYUCIEHUS KOAPOUITMEHTOB
KOpPEJISILIMY M P- 3HaUeHH 6nbnmoreku Scipy.

CBsI3b TUXOTOMHUYECKUX, KATETOPHAIBHBIX JaHHBIX. KoadduumeHTs! koppensuu
TOUCYHO-OMCepHuanbHBIN, paHTOBO-Oncepuanbubii, "du", Kpamepa. Beioop
k03¢ (hUIHEeHTa KOPPEJIALIUH.

10 4

MuoromepHas koppensuus. [TapHble, yacTHbIE, MHOKECTBEHHbIE KO3()(DUITUEHTBI
koppensinuy, [IpoBepka 3HaUMMOCTH.

11, 12 5

[Tapuas nuHEHHOM perpeccus U e€ peanu3amnus B Moayie Statsmodels.
Haxoxxnenue u ananus octatkoB. Koaddumment nerepmunanmu. OneHka kauecTBa
ypaBHeHHs. [IpoBepka 3HaYMMOCTH YpaBHEHUS U OTACITBHBIX KO3()(DUITUEHTOB.
['paduueckoe npeacrapneHue TMHUM perpeccuu. [locTpoeHne mapHbIX quarpamMmm
paccestHUsI 1711 MHOTOMEPHOU COBOKYITHOCTH B 6ubianoreke Seaborn. [Toctpoenue
ypaBHEHHUS MHO)KECTBEHHOM JIMHEWHOW perpeccuu B Moayie Statsmodels

13 6

[TocTpoeHue ypaBHEHHS JIMHEWHON (TTapHOW M MHOXKECTBEHHOM ) PErpecCuu B
oubmuoteke Scikit-learn. Pazouenue BoIOOpKH HA OOYYAIONIYIO U TECTOBYIO.
Ornenka KauecTBa ypaBHeHuUs perpeccuu. [Iporuos ¢ ucnoiapzoBaHnemM
PErPECCUOHHOTO YPABHEHMSL.

14 6

Perpeccuonnsie mogenu B Scikit-Learn. [TonnnomuansHas perpeccust. Perpeccus
JIacco u Pumxa.

15,16 7

Vcnonp30BaHNe (PUKTUBHBIX IPEPEMEHHBIX B pErPEeCCUOHHOM aHanu3e. [IpoBepka
ajieKkBaTHOCTU MozenH (ycioBus ['aycca-MapkoBa). MynbTHKOIIMHEAPHOCTD U
criocoObl 00prObI ¢ Hel. HennHeliHble perpeccuoHHbIe MOIETN

5.2. HpaKanecmle 3aHATHUHA, CCMUHAPbI




He npenycMoTpenbt

5.3. JIabopaTropHbie padoThI

Ne Ne Koz-
HaunmenoBanue win kpaTkoe CofepskaHue 1adopaTopHOil paboThI BO
3aHATHA|pa3IeNna)
4acoB
1 0 OCHOBBI MaTeMaTHYECKOI CTaTUCTUKU. [ ICTOrpaMMBbI U ONUCATENbHAS )
craructuka. [laker ananuza (Excel) (JJaboparopuas padora 0 )
OcHOBBI pabOTHI B cpezie mporpamMmmupoBanus Python. OqHOMEpHBIE MAaCCHBBI U
73 | [MaTpuue oubamorexkn Numpy. Busyanuzanus nanaeix B Oubnuoreke Matplotlib - 4
’ rpaduK, MOJUTOH, TUCTOTpaMMa, AUarpaMma paccesiHusl, Kpyropasi iuarpamMmma.
(JTaboparopusie Pabotsl. HacTh 1 - 4 paboThI).
bubnunoreka Pandas. Series. Datafame. OcHOBHBIE BO3MOXHOCTH paOOTHI.
456 ) Cratuctuueckuii aHanu3 U Bu3yanu3sanus B Pandas. 3arpy3ka naracera B 6
T DataFrame u3 TexctoBoro (aitna u Tabmuisl Excel. (Jlabopatopasie PaboThr.
Yacts 2 - 3 paboThI).
[IpoBepka JaHHBIX HA HOPMAJIBHOCTH C MMOMOIIBIO QYHKIHH OUOIHOTEKH SCipy
(xpurepun lanupo-Yunka, Xu-kBanpar, Konmoroposa-CMupHOBa).
739 3 Koaddunuents koppemnsiiun Cnupmena, Kennanna, [Tupcona, 6ucepuanbHble. 6
> Kpamepa. Boi6op, BerdrciieHue 1 npoBepka 3HAYMMOCTH KO3 (PULIHEHTOB
koppensiuuu. [loctpoerne quarpamm paccestus. (Jlaboparopusie pabotsl. YacThb
3 - 4 paboThI).
10 4 BrrurciieHue MHO)KECTBCHHBIX KO PHUITMCHTOB KOPPEIISAIIUU U IPOBEPKA UX 5
sHaunmoctu (JIaboparopusie Pabotsl. YacTs 4 - 1 pabora).
[TocTpoeHue ypaBHEHUS TAPHON U MHOKECTBEHHOM JIMHEWHOW PErpecCcuu B
11,12 5 Python (MaTpuunbie hopmynsl) u moayine Statsmodels. Koaddumnuent 4
nerepmuHanyu. OneHka KauecTBa MOJENH, 3HAYUMOCTHU BCETO YPaBHEHUS U
otaenbHbIX K03 dunuentor (Jlaboparopusie Pabotel. YacTts 5 - 2 paboThI).
Perpeccronnsie ananu3 B 6ubnuoreke Scikit-Learn. O0yyaromas 1 TectoBas
13,14 6 BBHIOOpKA. HI/IVHeﬁHa;[ Y TIOJIMHOMUaJIbHast Mozenu. O1ieHKa KayecTBa U BBIOOP 4
ontumansHoU Mozenu. [Ipornosuposanue. (Jlaboparopusie Paboter. HacTs 6 - 2
paboThI).
15.16 7 Vcrionp30BaHue (PUKTUBHBIX TICPEMEHHBIX B YpaBHEHUH perpeccuu. HenmnueiHbie 4
Mozenu. MeTon TruHeapu3aiuu
5.4. CamocrosiTeqibHasi padoTa CTyIeHTa
Beinonnenne CPC
Crmcok nmurepaTypsl (C yKa3aHHEM Kon-
TTogBug CPC pa3zenos, as, CTpaHuIl) / ccbuika Ha  [CeMecTp| BO
pecypc JacoB
1. MHOTOMEpHBIE CTAaTUCTHYECKUE METOIBI :
MeToMYecKue yka3zaHus / cocraButenu U.
JI. Makaposa, A. M. Uraarenko. — Coun :
CI'Y, 2018. — 64 c. — Tekcr :
PIIEKTPOHHBIN // JIaHb : 3IeKTpOHHO-
MOJrOTOBKA K MMPOBEPOYHBIM 3aJIaHUsIM U |[0mbiuroTeunas cuctema. — URL: 4 16

TeCcTaM, MPOBOIMMBIM Ha JICKITHAX https://e.lanbook.com/book/147679 (nara

obpamenus: 15.09.2021). — Pexum
OCTYyIIA: [l aBTOPHU3. MOJb30BaTeNeH. 2.
['epacumoBa, E. A. DxoHOMeTpHKa:
pETPECCHOHHBIN aHAIN3 : y4eOHO-
MeToanueckoe nocodue / E. A. I'epacumona,




M. 10. Kapspiues. — Camapa : CamI'VIIC,
2011. — 98 ¢. — TekcT : MeKTpOHHBIH //
JIaHb : 2J€KTPOHHO-OMOINOTEYHAs CHCTEMA.
— URL: https://e.lanbook.com/book/130432
(mara obpamenus: 15.09.2021). — Pexum
JTOCTYyTIA: [Tl aBTOPHU3. MOJb30BaTeNeH. 3.
Bonbdcon, M. b. AHanu3 1aHHBIX : y4yeOHO-
Metonuueckoe mocodue / M. b. Bonsdcon.
— Cankr-ITerepOypr : CIIOI'YT um. M.A.
bonu-bpyesuua, 2023. — 69 c. — Tekcr :
HIIEKTPOHHBIH // JIaHb : JIEKTPOHHO-
oubnmuoreynas cucrema. — URL:
https://e.lanbook.com/book/381533 (nata
obparmenus: 29.05.2025). — Pexum
NOCTYyTIA: 711 aBTOPH3. MOJI30BaTENEH.
TeKCThI JIEKIHI B AJIEKTPOHHOM BHJIE.
Ha6op mrabmonos nporpamm Ha Python

[MO/ITOTOBKA 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 : 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, 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
NOCTYyTIa: 711 aBTOPU3. MOJIb30BaTeNel. 3.
Tutos, A. H. O6pabotka ganusix B Python.
OcHoBBI paboThl ¢ 6ubmroTeKoit 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
NOCTYyTIA: 711 aBTOPH3. MOJIb30BaTeNel. 4.
Makkunnn, Y. Python u ananm3 qaHHBIX.
[lepBuuHast 00pabOTKa JaHHBIX C
npuMmenenueM pandas, NumPy u Jupiter :
CHpaBOYHMK / Y. MakKHHHU ; IEPEBOJI C
annniickoro A. A. CiiuakuHa. — 3-€ U310,
— Mocksa : JIMK Ilpecc, 2023. — 536 c.
— ISBN 978-5-93700-174-0. — Teker :
HIIEKTPOHHBIH // JIaHb : JIeKTPOHHO-
o6ubnuoreynas cucrema. — URL:

https://e.lanbook.com/book/348086 (mata

32




obpamenus: 08.06.2025). — Pexum
TIOCTYTIA: JIIsl aBTOPH3. MOJTb30BATENCH.
TeKCThI JIEKIMI B AJIEKTPOHHOM BHJIE.
MeTtoauueckne yKa3aHus K JJa0opaTopHbIM
pabotam. [11aGnons! nporpamm Ha Python

1. MHOTOMEpHBIE CTATUCTUYECKUE METO/IBI :
MeToJuecKue yka3anus / coctaButenu 1.
JI. Makaposa, A. M. Urnarenko. — Coun :
CI'yY, 2018. — 64 c. — Tekcr :
HIIEKTPOHHBIH // JIaHb : JEeKTPOHHO-
o6ubnuoreynas cucrema. — URL:
https://e.lanbook.com/book/147679 (nara
oOpamenus: 15.09.2021). — Pexum
ocTyna: sl aBTOPU3. 110JIb30BaTeNIEH. 2.
Kanounukona, E. 1. Craructinde ckuit
aHaJIu3 IPOCTPAHCTBEHHBIX JJAHHBIX :
yaebHoe nmocooue / E. U. Kamounukosa, FO.
A. BapnamoBa. — Kazans : KOV, 2023. —
140 c. — ISBN 978-5-00130-700-6. —
TekcT : anexkTpoHHbIH // JlaHb : 2EKTPOHHO-
[MOJrOTOBKA K U depeHIIpOBaHHOMY o6ubnuoreynas cucrema. — URL:

3a4ETy https://e.lanbook.com/book/332354 (nara
oOpamenusi: 08.06.2025). — Pexum
ocTyna: jIsl aBTOPU3. I10JIb30BaTeIeH. 3.
['enbman, 3. Perpeccus: Teopus U IpakTUKA
/ O. I'enbman, J[. Xumn, A. Bextapu ;
repeBos ¢ anmmiickoro B. C. SluenkoBa. —
Mocksa : JIMK Ilpecc, 2022. — 748 c. —
[SBN 978-5-97060-987-3. — TekcT :
HIIEKTPOHHBIH // JIaHb : JIeKTPOHHO-
o6ubnuoreynas cucrema. — URL:
https://e.lanbook.com/book/241220 (nara
oOpatenusi: 08.06.2025). — Pexum
oCTyna: 17151 aBTOPU3. N0JIb30BATENEH.
TeKCThI JIEKIHI B AJIEKTPOHHOM BHJIE.
MeTtoauueckue yKa3aHus K J1a0opaTopHbIM
pabotam. [1labnons! nporpamm Ha Python

4 23,5

6. @oH/1 OLIEHOYHBIX CPEICTB /ISl IPOBeIeHHsI TEKYIero KOHTPOJIsl YCIIeBaAeMOCTH,
MPOMEKYTOYHOI aTTecTaluu

KonTponb kauecTBa 0CBOECHUS 00pa30BaTEIBLHOM MPOrpaMMbl OCYIIECTBIISECTCS B
cootBercTBHH ¢ [Tonokennem o 6aTbHO-PEUTUHTOBOW CUCTEME OIICHUBAHUS PE3YIbTaTOB
y4eOHOM JESITEIIbHOCTH 00yJarOIIIXCS.

6.1. KouTpoabusie meponpusitusa (KM)

Haszeanue [Topsaok Yuu-
Ne | Ce- Bun Makc. Pl
KOHTPOJBHOTO Bec HAYUCJICHUS  |ThIBa-
KM|mecTp| KOHTpoIIs Oamn
MEPOIPUATHS OaioB ercs B [TA
3aganue

o colepKuT 12 o
Te [TpoBepoyHO
KyILIUN poBepouHoe 3ananue 0 1| 12 |nymsxros, sa ¢ depeHIINPOBAHHBIH]

KOHTPOJIb "OcHoBel MC" 3a4eT
paBUIbHOE

BBITIOJTHCHHC




Ka)KJIOTO MMyHKTa
Hauucisercs 1
Oan

Texymmii
KOHTPOJIb

[TpoBepounoe 3aganue 1
"Python"

3agaHue
conepur 4
MyHKTa, 32
MpaBUILHOE
BBLITTOJTHEHHE
Ka)K10TO
Hauucisgercs 1
Oa

¢ depeHIINPOBAHHBIH]
3a4eT

Texynmi
KOHTPOJIb

[IpoBepouHoe 3aganue 2
V!Numpy 1"

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

Qg pepeHIIMPOBaHHBIN
3ager

Texyuui
KOHTPOJIb

[IpoBepouHnoe 3ananue 3
"Series"

Samanue
COEPIKUT S
MMyHKTOB, 3a
MpaBUIILHOE
BBLIIIOJTHEHHE
Ka)KJIOTO MMyHKTa
HauMcisgeTcs 1
Oamn

i epeHITMPOBaHHBII
3ayer

Texymui
KOHTPOJIb

IIpoBepounoe 3ananue 4
"DataFrame"

3amaHue
COEPKUT 6
MyHKTOB, 32
MpaBUILHOE
BBLIIIOJIHEHNE
Ka)KJIOTO MYHKTa
Hauucisgercs 1
Oan

nudepeHpoBaHHbII
3a4eT

Texymmi
KOHTPOJIb

IIpoBepounoe 3ananue 5
"[lonsiTne koppensuun"

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

Qg epeHIIMPOBaHHBIN
3ager

Texymmii
KOHTPOJIb

[IpoBepouHoe 3aanue 6
"M3MepuTeNbHbIE IIKAIbI"

3ananue (Tect)
CONIEPKUT 8
BOIIPOCOB, 3a
KaKIBIN
[IPaBUJIbHBIN
OTBET
HaunciseTcs 1
Oamr

¢ depeHIIMPOBaHHbBIN
3a4er

Texymuit
KOHTPOJIb

IIposepounoe 3ananue 7
"Koaddunuent koppensuuu
Cnupmena”

3amanue

COICPIKUT S
MyHKTOB, 32
MpaBUILHOE

nudpepeHITpoBaHHbII
3a4eT




BBLITTOJTHEHHE
KasKJI0I'0
Hauucisgercs 1
Oan

Texyumi
KOHTPOJIb

[IpoBepouHoe 3ananue 8
"KoaddunmeHT Koppensunn
@HH

3amaHne
COIEPIKUT S
[MyHKTOB, 32
MpaBUILHOE
BBITTOJTHCHIE
Ka)KJIOTO MyHKTa
HagucisaeTcs 1
0ai

i pepeHIIMPOBaHHBIN
3ager

10

Texymmii
KOHTPOJIb

[IpoBepouHoe 3ananue 9
"MHoromepHast koppensauus”

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

¢ depeHIIMPOBaHHbBIN
3a4er

11

Texymuit
KOHTPOJIb

[IpoBepounoe 3ananue 10
"[Tapnast perpeccus"

3amanue
COICPIKUT S5
MMyHKTOB, 32
MpaBUILHOE
BBLITTOJTHEHHE
Ka)KJIOTO MyHKTa
Hauucisgercs 1
Oain

nudpepeHITpoBaHHbII
3a4eT

12

Texyuui
KOHTPOJIb

[TpoBepounoe 3aganue 11
"MHokecTBEeHHas
perpeccus"

3amanue (TecT)
COZIEPKUT 9
BOIPOCOB, 3a
KK IBIN
MPaBUIbHBII
OTBET
Hauucisercs 1
Oan

i epeHIIMPOBaHHBIN
3ayer

13

Texymuit
KOHTPOJIb

JlaGopaTopHbie pabOTHI.
Yacts 0 "MC" (1 pabora)

JIP conepxut 3
MyHKTAa, 32
MpaBUILHOE
BBLIIIOJTHCHHE
Ka)KJIOTO MMyHKTa
HaunciseTcs 1
0ain

nudpepeHIpoBaHHbII
3a4eT

14

Texyuui
KOHTPOJIb

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

3a MpaBUIIBHO
BBITIOJTHEHHY O
paboty
Hauucsiercs 1
Oan

i epeHIIMPOBaHHBIN
3ayer

15

Texymuit
KOHTPOJIb

JlaGopaTopHbie pabOTHI.
YacTts 2 "Pandas" (3 paGoTsi)

3a KaxIy1o
MpaBUIBLHO
BBITIOJITHCHHY O
paboty
HauucisgeTcs 1
Oamn

nudpepeHIpoBaHHbII
3a4eT

16

Texynmi

JlabopaTopHbie pabOTHI.

3a Kaxay1o

i epeHIMpOBaHHBIN




KOHTPOJIb Yacts 3 "[lapHas [IPaBUIILHO 3a4er
koppesus” (4 paboTsl) BBITIOJITHCHHY O
paboty
Hauucisercs 1
Oamn
3a Kaxay1o
MPaBUILHO
Texymumii JlabopaTopHEIe paboTEL BBINOJIHEHHYIO (MU depeHINpOBaHHBIN
17| 4 Yacts 4 "MHOXeCTBEHHAs 1
KOHTpOTb | ensmus” ( 1 pabora) paboty 3a4eT
PP p Hauucnsercs 1
6ann
3a mpaBWIHHO
JlabopatopHbie pabOTEHI. BBLITIOJTHEHHY IO
Texymmii . nppepeHpoBaHHbIN
18 4 Yt Yacts 5 "JIunelinas 2 [paboty pddeperp
KOHTPOITh " 3a4eT
perpeccus” ( 2 paboThI) Hauucusercs 1
6ann
3a npaBUIIbLHO
JIaGoparopHbie pabOTHI. p
. " BBHITIOJTHEHHY IO .
Texymmii | Yacte 6 "Perpeccuonnsie ¢ depeHIINPOBAHHBIH]
19 4 o " 2 |paboty
KoHTponb | Moznenu B Scikit-Learn" (2 3aueT
a60THI) Hauucisercs 1
P Oan
3a KaxIy1o
JlaGopaTtopHbie pabOTHI. MPaBUILHO
20| a Texymmii Yacts 7 5 [BBINOTHEHHYIO i epeHIIMPOBaHHBIN
KOHTpOJIb |"'Perpeccusi TOMOIHUTEIHHO" padoty 3a4eT
( 2 paGortsr) Hauucsercs 1
6ann
3ananue (Tect)
conepxut 20
BOIIPOCOB, 32
TIpome- Kancl;mﬁ G hepeHIIMPOBAHHBIT
21| 4 |xyrounas | ®OC "3ananue Ha 3auéte" 20 . p p
MTPABHITBHBII 3a4er
arTecTanus
OTBET
Hayucisercs |
6ann

6.2. Ilpouenypa npoBeaeHusi, KpUTEPHUH OLEHMBAHUSA

Bua npoMexxyTouHOM

arrecranumn

[Tpouenypa npoBeneHus

Kputepun
OIICHUBAHUS

mddepeHIpoBaHHBIN

3a4eT

Ha nuddepenuupoBaHHOM 3a4eTe MPOUCXOIAUT OLIEHUBAHHE
3HaHWH, YMEHUH U TPHOOPETEHHOTO OIbITa O0YUYAIOIINUXCS TI0
nucuuriuae " [IporpaMMupoBanue AJis aHalIv3a JaHHbIX " Ha

OCHOBE IMOJTyYEHHBIX OLIEHOK 32 KOHTPOJIbHO-PEHTHHIOBBIE

MEPOIPUATHS TEKYILETO KOHTpous. [Ipu HegocTarouHom

W/WIM HE yCTpauBaloUlel cTyAeHTa BeTUUYUHE PEUTHHTa eMy

MOXeET OBITh MTPEJIOKEHO BBHITIOJIHUTH 331aHUE Ha 3aueTe. B

pe3ysabTaTe CKIaIbIBAeTCsl COBOKYIHBIN PEHTHHT CTY/ICHTA,

KOTOPBIH U depeHpyeTcs B OLIEHKY U IIPOCTABIAETCS B
BEJIOMOCTb, 3a4ETHYIO KHIDKKY cTyaeHTa. OminyHo: Bennunnal

peiiTuHra odyyvaromierocs no aucuuiuivee 85...100 %

Xopomro: Benmnunna peiiTHHTa 00y4aronierocs TUCIUIInHE

75...84 % VYnosnerBoputenbHO: BennunHa pedtuHra
obyuarorerocs o gucuuruinae 60...74 %

HeynonerBoputenbHo: BennuuHa peiituHra odydaronierocs

B coorBeTcTBUU
c . 2.5,2.6
[lonoxxenus




no mucrmruinie 0...59 %. OueHka 1o JUCIHUAIUINHE BHOCUTCS
B «IIpunoxeHne K TUIUIOMY OakaiaBpay.

6.3. ITacniopt oHIa OLIEHOYHBIX CPEACTB

KommereHmn

Pesynbrarel 00yueHus

10

20

21

YK-2

'YMeeT: aganTupoBaTh U3BECTHBIE
MpOTpaMMHBIE CPE/ICTBA aHATIHM3a JaHHBIX
B CBOIO ITPO(ECCHOHANBHYIO 001aCTh, C
y4ETOM BO3HUKAIOIINX OTPAaHWYECHUH 11O
BpPEMEHU U pecypcam

TumnoBsie KOHTPOJIBHBIC 3aJaHUS 110 KaXKAOMY MCPOIIPUATHIO HAXOIATCA B

IMPUIIOKCHUAX.

7. YueOHO-MeTOoAMYEeCKOe U MH(OPMALIMOHHOE O0ecredeHUe TUCHMILIMHBI

IleyaTnas y‘leﬁHO-MeTOHI/IquKaﬂ AOKYMCHTAIIUA

@) 0CHOBHas

aumepamypa.

1.  Kpemep, H. IlI. Oxonomerpuka [ TekcT] ydeOHUK AJi By30B IO
crennabHOCTAM skoHOMUKH 1 yrip. H. L. Kpemep, b. A. IlyTko ; mox pexn. H. III.

Kpewmepa. - 3-e uzn., nepepad. u gom. - M.: OHUTU-ITAHA, 2013. - 328 c.
2. 3ansanun, B. . Maremarndeckas cratuctuka [Teker]| yueb. mocodue
B. U. 3ansmun, E. B. XapuTtonosa ; FOx.-Ypai. roc. ya-1, Kad. Mar. ananms ;
IOVYpI'Y. - Yenabunck: U3narenscto FOYpI'Y, 2008. - 146 c.
3.  JyO6pos, A. M. MHOrOMEpHBIE CTaTUCTUYECKUE MeTObI: [l
HSKOHOMHUCTOB M MEHEIPKEPOB Yuel. /ISl HKOH. crienuagbHoCcTeR By30B A. M.
Hy6pos, B. C. Mxurapsn, JI. . TpomuH. - M.: ®unaHcel 1 ctatuctuka, 2003. -

349, [

I]c.

6) OononHumMenbHaAs IUMmepamypa:
1. TI'mypwman, B. E. Teopust BeposiTHOCTEN U MaTeMaTH4YECKas CTAaTUCTUKA
[Texct] yue0. mocobue st By3oB B. E. 'mypman. - 12-e uzz. - M.: FOpaiit, 2014. -

478, [

1] c. nn.

2. Maremarundeckas craructuka Yueb. 1y BTy30B B. b. Topsiunos, U. B.
[TaBnos, I'. M. IIBetkoBa, O. U. Teckun; [lox pex.: B. C. 3apybuna, A. II.
Kpumenko. - M.: U3narenscteo MI'TY nm. H. O. baymana, 2001. - 423 c. ni.
3. Makaposa T. M. [IporpammupoBanue Ha si3bike Python : meTon.
yKa3aHUs K JUCHUILIMHE JIJIsl CTYJCHTOB X1M. HaIlpaBiIECHUN MOATOTOBKHU
npoekTHoro ooydyenus (Maructparypa) / T. M. Makapoga ; FOx.-Ypai. roc. yH-T,
Kad. Teoper. u npukinan. xumus ; FOYpI'Y. - Uensabunck : Mznarenbckuit HeHTp
IOVYpl'Y, 2022. - 33, [2] c. : un.
4. MarseeB b. A. AHanu3 CTaTUCTUYECKUX JAHHBIX : yuel. mocooue K
KypcoBoit padote / b. A. Marsees ; FOx.-Ypain. roc. yu-1, Kad. Dxonomuka u ymp.
npoekramiu ; FOYpI'Y. - Uensbunck : UznarensctBo FOVYpI'Y, 2007. - 36, [1] c. : un.

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




2) MemoouuecKue YKazaHus 0 Cmyo0eHmos8 no 0C80EHUIO OUCYUNTUHDL:

TexcThl nexuumn

JlaraceTsl i1 aHaIM3a

[ITa6monsr mporpamm Ha Python

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.
['enbman, D. Perpeccust: Teopus u npaktuka / O. I'enpman, /1.
Xumi, A. Bextapu ; nepeBoa ¢ anmmiickoro B. C. fluenkoBa. —
OBC Mockaa : JIMK Ilpecc, 2022. — 748 c. — ISBN 978-5-97060-
OcHoBHas .
4 nreparypa M3aTeIbCTBA 987-3. — Tekcrt : neKTpoHHbIH // JIaHb : 37€KTPOHHO-
Jlanb 6ubnuoreynas cucrema. — URL:
https://e.lanbook.com/book/241220 (nata oOpareHus:
08.06.2025). — Pexkum moctyna: AJis aBTOpH3. TIOJIb30BaTENCH.
Kopurec, b. I'papuka na Python : pyxoBonctso / b. Kopurec ;
SEC nepesoy ¢ annmiickoro M. JI. JIrocko. — Mocksa : JIMK Ilpecc,
5 JlonomHUTEIBHAS B p— 2024. — 378 ¢. — ISBN 978-5-93700-286-0. — Texkcr :
nmuTepaTypa T DIIeKTPOHHBIH // JIaHb : 2IeKTPOHHO-OMOMMOTEYHAsS CUCTEMA. —
URL.: https://e.lanbook.com/book/456740 (nara obpaieHus:
08.06.2025). — Pexxum noctyna: AJjis aBTOpU3. MOJIb30BaTENEH.
OBbC Jlpanak, K. A. OcHoBbl nnporpammupoBanust Ha Python :
6 f;;m:;mznwaﬂ W31aTeIILCTBA yaeoHoe mocobue / K. A. [lpanak, M. 1O. BetnmuneiH, A. M.
patyp Jlanb MakapoB. — Boarorpan : BonrI'TVY, 2024. — 160 c. — ISBN




078-5-9948-4964-4. — TekcT : 2neKTpoHHBIM // JIaHb :
DIIEKTPOHHO-O0MOMoTeuHas cuctema. — URL:
https://e.lanbook.com/book/486758 (nara oOpareHus:
08.06.2025). — Pexkum moctyna: AJis aBTOPH3. TIOJb30BaTENCH.

IlepedeHb UCTIONB3YyEMOIO TPOrPAMMHOTO OOECIICUEHMS:

N —

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

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

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

CIIPABOYHBIX CUCTCM!

Her

8. MarepuajibHO-TeXHHMYECKOe o0ecreyeHne Q1 CIUIITHHbI

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

. No
Bup 3anaruit a MpeayCTaHOBICHHOE MPOTpaMMHOE 00ecTiedeH e, UCTIOIb3yeMOoe AJIs
Y pPa3IUYHBIX BUJIOB 3aHATHI
Kourpois 405
P N [1K ¢ npoekropom juist npenoaasarensi+ [IK mist crynenToB
caMOCTOsTENbHOM paboThl (1)
[IpakTuueckue 3ansatus u 405 N
KoMmmbroTepHBIN KJ1acc ¢ BBIXOAOM B HHTEPHET
CEMMHAPBI (1)
405
Jlexknun 1) [1K ¢ mpoekropom ansa npenogasarensa+ [IK ans ctynenton
nuddpeperupoBadusiii (405
Audppep 3;65 ) [1K ¢ npoekropom juist npenoaasaresnsi+ [IK mist cryneHToB




