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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: HHCTPYMEHTAJIBHBIC CPEJICTBA U
YK-2 CnocobeH onpenensaTs Kpyr 3aja4d B paMKax |[MH(POPMAIIMOHHBIC TEXHOIIOTUN aHAIH3a TAHHBIX
MOCTABJICHHOM LIEJIM ¥ BBIOMPATh ONTUMAJIBHBIE  [MCXOJS M3 UMEIOIIUXCS PECYPCOB M OTPAHUYCHUH
CIOCOOBI UX PEIICHHUS, UCXOS U3 ICUCTBYIOIUX |YMEET: MPUMEHITh MaTEMAaTUICCKUE METOIBI
NPaBOBBIX HOPM, UMEIOIINUXCS PECYPCOB U 00pabOTKH JIaHHBIX JUIS BEIOOpA M peau3aliiu
OTpaHHYCHUIN ONTUMAJIFHOTO CIIOCO0a PEIICHUS
NpoQeCCHOHAIBHBIX 3a/1a4

YMeeT: aaanTHpOBaTh H3BECTHBIC TPOrPaMMHEIC
CpCACTBa aHajin3a JaHHBIX B CBOIO
npodeccroHaIbHy 0 001aCTh, ¢ YIETOM
BO3HMKAIOLUX OIPAHUYECHU 110 BpEMEHHU U
pecypcam

VYK-6 CniocobeH ynpaBisiTb CBOUM BPEMEHEM,
BBICTPaUBATh U PEATN30BHIBATH TPACKTOPHIO
CaMOpa3BUTHS HA OCHOBE MPUHIUIIOB 00pa30BaHUS
B TEUEHHE BCEH KHU3HN

3. Mecro qnucuuninHbl B ctpykrype OII BO

[lepedenn npeaIeCcTBYIONINX TUCIUTLINH, [Tepedenn mocneayOMMX TUCIUTLIINH,
BUJIOB paboT y4eOHOTO MmiaHa BHJIOB paboT
1.0.14.M2.01 AHanu3 1aHHBIX U TEXHOJIOTUU 1.®.14.M2.03 IlpunokeHus U MpakTUKa aHAIU3a
paboThI C JTAHHBIMU TAaHHBIX

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

Jucnuminaa TpeboBanus

1.0.14.M2.01 AHanu3 TaHHBIX U TEXHOJOTUH 3HaeT: cnocoObl coopa, 00pabOTKM U aHATN3a




paboThI C JTAHHBIMU

TaHHBIX JUISI PEIICHHUS CBOMX MPO(eCCHOHATBHBIX
3a/1a4 ¢ Y4ETOM UMEIOIIHUXCSI PECYPCOB U MPABOBBIX
HOpPM YMEET: MPUMEHSTh MAaTEeMAaTUYECKUE METOIbI

00pabOTKH JaHHBIX IS BEIOOpA U pean3aliun
ONTUMaJBLHOTO criocoba perenus Nmeer
MPAKTUYECKUI OTIBIT:

4. O0béM 1 BUABI YUeOHOI padOTHI

OO6mmast Tpy10eMKOCTb JUCHIHUILUIMHBI COCTABNIAET 4 3.¢., 144 4., 72,5 4. KOHTaKTHOM

paboTHI
Pacrnipenenenue mo cemectpam
Bcero B yacax
Bun yueGHOM paboTHI
4acoB Homep cemectpa
4
OO61mas Tpyao€MKOCTh AUCIIUTIITMHBI 144 144
AyoumopHvie 3auamusi: 64 64
Jlexumu (JI) 32 32
[IpakTudeckue 3aHATHS, CEMUHAPHI U (W) IPYTHE BUIBI 0 0
ayauTopHbIX 3aHaTuil (I13)
Jlabopatopubie pabotsI (JIP) 32 32
Camocmosmenvras paboma (CPC) 71,5 71,5
MTOITOTOBKA K JIA0OpaTOPHBIM paboTam 32 32
MOJrOTOBKA K MPOBEPOYHBIM 33JIaHUSIM U TECTAM, 16 16
MPOBOAMMBIM Ha JICKLUSIX
MOATOTOBKA K MU dHepeHIIMPOBAHHOMY 3a4ETY 23,5 23.5
KoHcynbTanum u mpoMexxyTodHas aTTecTalus 8,5 8,5
Bux konTposs (3adet, qud.3avueT, IK3aMeH ) - nud.3aueT

5. ConeprkaHnue TUCHMIIIIMHBI

O0beM ayaIUTOPHBIX 3aHITHIH 1O
pa;;(_;na HaumenoBanue pa3aenoB JUCHUIIINHBI BHUIaM B Hacax
Bcero J| 113 | JIP
0  [DnemMeHTBH MaTEMaTUUYECKOM CTATUCTUKHU 2 0 0 2
1 bubnuorexka Numpy (oz[HgMepHLIe MacCHUBBI U MaTpUIbI). 10 6 0 4
Busyanuszamust B Matplotlib
2  |bubnuotexa Pandas. OGpaboTka u aHaIu3 TaOIHMYHBIX JAHHBIX. 12 6 0 6
[TapHbIi KOPPEISAIMOHHBIN aHATH3 U MPOBEPKA CTATUCTUYECKHUX
3 . 12 6 0 6
rurnote3 B Python (6ubmmoteka Scipy)
4 |MHoroMepHbIii KOPPEISLMOHHBII aHATIN3 4 2 0 2
5 JlunelHbIil perpeccoHHbIN aHanu3 B Python (Monynb ] 4 0 4
Statsmodels)
6 |Perpeccuonnsie Mozenu B Oubnmnoreke Scikit-Learn 8 4 0 4
7 /lonoHNUTENBHBIE BOIPOCHI PETPECCUOHHOTO aHATIU3A. ] 4 0 4
[IporHo3upoBaHue

5.1. Jlekuun




No

JICKIIMH

No
paszenal

HanmenoBanue uimm KpaTKO€ COACPKAHUEC JICKIIMOHHOT'O 3aHATHA

Kon-
BO
4acoB

31Kk TporpammupoBanusi Python. OcoGeHHOCTH 1 BO3MOXKHOCTH si3bIka. Kparkuit
0030p OCHOBHBIX OMOIMOTEK JIJ1s aHaIn3a JaHHBIX. O030p HCTOYHUKOB U
TUIOINAJOK ISt paObOThl, MH(OPMAIIUU U U3yUEHHUSL.

bubnnorexa Numpy (padora ¢ maccuBamu). OfHOMEpHBIE MaccuBbI Numpy :
CO37JaHUE, OCHOBHBIE ONIEPALIMH, T€HEPALUS CIIyYalHBIX MaCCUBOB,HH IEKCALIHS,
cpe3bl, puabTpanus, GyHKIUN U METObl. JIByMepHbIe MaccuBbl Numpy
(MaTpu1bl) : cO3JaHKE, OCHOBHBIE ONEpAIUU, TeHEepaltsl CIIy4aiHbIX
MacCHBOB,MHJIEKCAllUs, Cpe3bl, (UIIbTpalus, QyHKIMNA 1 METO/bI, MAaTPUYHBIE
orepaiuy, JNEMEHThI TUHEeHO! anredpel. OnucarenbHas cTaTucTUKa B Numpy
(pyHKIMM 1 METOBI 1JIs1 BBIYUCIICHUS! CTATUCTUYECKUX XapAKTEPUCTHUK).

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

4,5

PaGora ¢ 6ubnuorexoit Pandas. Series (co3nanue, aTpuOyThl, MHACKCAIINS,
onepanuu, pyHkIuM 1 MeToabl). DataFrame (co3manue, aTpuOyThl, HHACKCAIINA,
cpe3bl, GUIbTpaIys. npeodpa3oBaHue TAOIUIIBI, TPYIIIIUPOBKA, COPTUPOBKA,
rpaduiecKre BO3MOYKHOCTH, CTATUCTHYECKUE | JP. QYHKITUH, CBOIHBIC
TaOIHUIIBL... )

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

7,8

[IpoBepka CTaTUCTUUECKUX TUIOTE3. YPOBEHb 3HAYUMOCTH U p-3HAYEHUE.
[IpoBepka Ha HOpMATBHOCTH ((PyHKIIMU OubOIHOTEKH Scipy). [ToHsTHE
koppensuuu. [lapHblii KoppeassuuoHHBIA aHanu3. uarpamma paccestHusl.
JIvHeiHas u panroBast kKoppeisiius. [I[poBepka runore3bl 0 3HAYMMOCTH
ko3 unrenta koppensuuu. OyHKIUU AT BBIYUCICHUS KOIPPUITISHTOB
KOppEeJSILUY U p- 3HaUYeHUI Onbmuoreku Scipy.

CBsI3b TUXOTOMUYECKUX, KATETOPHATLHBIX TaHHBIX. KoahhuimeHTs koppensnuu
TOUCYHO-OMCEepHuaIbHBINA, paHTOBO-OMcepuanbHbii, "du", Kpamepa. Beioop
K02 (HUIHEHTa KOPPEIALINH.

10

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

11,12

[TapHast muHeHOM perpeccus u e€ peanuzanus B Mmoayne Statsmodels.
Haxoxnenue u ananu3 octatkoB. Koaddunuent gerepmunanmu. OueHka KadyecTna
ypaBHeHuUd. [IpoBepka 3HaUMMOCTH ypaBHEHUSI U OTJEJIBbHBIX KO3(PPHUIIEHTOB.
[‘paduueckoe npeacTaBieHue JUHUHU perpeccuu. IlocTpoeHne napHeIX AuarpamMmm
paccestHusI 1711 MHOTOMEPHOU COBOKYITHOCTH B 6ubimoreke Seaborn. [Toctpoenue
ypaBHEHHsI MHOKECTBEHHOM JIMHEIHOI perpeccun B moayse Statsmodels

13

[TocTpoenue ypaBHeHUs TUHEHHON (TTApHOM ¥ MHOXKECTBEHHOM) perpeccuu B
o6ubnmoreke Scikit-learn. Pa3ouenue BpIOOpKH Ha 00yUYarOIIYyO0 U TECTOBYIO.
OneHka kauecTBa ypaBHeHHUsI perpeccuu. [Ipornos ¢ ucnonp3oBanuem
PErpECCUOHHOIO YPaBHEHMUSI.

14

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

15,16

lcnionb30BaHNe (PUKTUBHBIX IPEPEMEHHBIX B perpecCHOHHOM aHanuse. [IpoBepka
anexBaTHOCTH Mojenu (ycnosus ['aycca-MapkoBa). MynbTUKOIUIMHEAPHOCTD U

crtocoObl O0pKOBI ¢ Hell. HenmmHeliHbie perpecCuoHHBIC MOISTTH

5.2. lIlpakTyeckue 3aHATHS, CEMHUHAPBI

He npenycmorpensl

5.3. JIaboparopHbie padoThI




No Ne
3aHATHUS|pa3/IeNa

HanmeHnoBaHue win KpaTKoe CofepKaHue J1abopaTOpHOI paboThI

Koi-
BO
JacoB

1 0

OCHOBBI MaTeMaTHYECKOM CTAaTUCTUKHU. [ ICTOTpaMMBI U ONUCATENbHAS
cratuctuka. [laker ananusa (Excel) (JlaGoparopuas pabora 0 )

OcHoBBI pa0oTHI B cpejie nmporpamMmmupoBanus Python. OgHoMepHbIE MacCCUBEI 1
MaTpuibl OnbaroTek Numpy. Busyanuszanus ganssix B 6udnuorexke Matplotlib -
rpaduK, MOJIMTOH, TUCTOTpaMMa, JHUarpaMMa paccesiHus, Kpyropasi IuarpaMmma.
(JTabopatopubie Pa6otsl. Hacth 1 - 4 paboThl).

4,5,6 2

bubnnoreka Pandas. Series. Datafame. OcHOBHBIE BO3MOXHOCTH paOOTHI.
CratucTuueckuii aHaau3 U Bu3yanu3sanus B Pandas. 3arpy3ka naracera B
DataFrame u3 TexctoBoro (aitna u Tabmuibl Excel. (Jlabopatopasie PaboTsr.
UacTs 2 - 3 paboTh).

7,8,9 3

[IpoBepka JaHHBIX HA HOPMAJIBLHOCTH C MTOMOIIBIO (PYHKIUI Oubimnoreku Scipy
(xputepun [llamupo-Yunka, Xu-kBaapar, Konmmoroposa-CMmupHOBa).
Koappummentsr koppessiinu Criupmena, Kenananna, [Tupcona, ducepuanabHble.
Kpamepa. Bo16op, BeIUrciieHne 1 TTpoBEpKa 3HAYUMOCTH KOA()PHUITHEHTOB
koppemsiuuu. [Toctpoenne auarpamm paccestaus. (Jlaboparopusie pabotsl. Yacts
3 - 4 paGoThl).

10 4

BrranciieHne MHOKECTBEHHBIX KO QHUIIMEHTOB KOPPEISAINN U IPOBEPKa UX
3HaunmocTu (Jlaboparopusie Pabotsl. YacTs 4 - 1 pabora).

11,12 5

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

nerepmuHaui. OlieHKa Ka4ecTBa MOJIEH, 3HAUUMOCTH BCEr0 YPAaBHEHHUS U
oTaenbHbIX K03 dunnentoB (Jlaboparopusie PaboTsl. YacTs 5 - 2 paboThI).

13,14 6

Perpeccronnsie ananu3 B 6ubmmoreke Scikit-Learn. OOyuaromas 1 TectoBas
BeIOOpKA. JInHeltHas 1 moarmHOMUaNbHAs Mozenu. OIeHKa KadecTBa U BBIOOD
ontuMaiabHoi Moaenu. IIpornosuposanue. (JJaboparopusie Pabotsl. HacTs 6 - 2
paboThI).

15,16 7

Vcrionp30BaHue (PUKTUBHBIX IEPEMEHHBIX B ypaBHEHUH perpeccuu. Henuueitbie

MOHGHH.hdeHHIHHHeapHBaHHH

5.4. CamocrosiTesqibHasi padoTa CTyIeHTA

Brimonuenue CPC

Crincok nureparypsl (C yKkazaHUEM

[Monsux CPC pasernos, TiaB, CTpaHuil) / cchutka Ha  (CemecTp

pecypc

Koi-
BO
JacoB

[OJITOTOBKA K J1a00paTopHBIM paboTam

1. MHOTOMEpHBIE CTAaTUCTUYECKUE METOIBI :
METOJMYeCKUe yKa3aHus / coctaBurenu U.
JI. Makaposa, A. M. Urnarenko. — Coun :
CI'Y, 2018. — 64 c. — Tekcr :
DIIEKTPOHHBIH // JIlaHb : AIeKTPOHHO-
oubmuoreunas cucrema. — URL:
https://e.lanbook.com/book/147679 (nara
obpamenus: 15.09.2021). — Pexum
JTOCTYyTIA: [Tl aBTOPHU3. MOJb30BaTENeH. 2.
Kanounukosa, E. 1. Craructuyeckuit
aHaJIU3 MPOCTPAHCTBEHHBIX JaHHBIX :
yuebHoe nocobue / E. U. Kanounukosa, tO.
A. BapnamoBa. — Kazansb : KOY, 2023. —
140 c. — ISBN 978-5-00130-700-6. —
TexcT : aneKkTpoHHBIH // JIaHb : ANEKTPOHHO-
oubmoreunas cucrema. — URL:

32




https://e.lanbook.com/book/332354 (nata
obparmenus: 08.06.2025). — Pexxum
NOCTYyTIA: 711 aBTOPH3. MOJIb30BaTeNeH. 3.
Tutos, A. H. O6paboTka ganusix B Python.
OcHoBBI paboThl ¢ 6ubaroTeKoit Pandas :
yaeOHO-MeTou4eckoe mocooue / A. H.
Turos, P. ®. Tazuesa. — Kazans : KHUTY,
2022. — 116 c. — ISBN 978-5-7882-3164-
8. — Texkcr : anekTpoHHbIH // JIaHb :
DJIEKTPOHHO-OMOIMOTEYHAs CUCTEMA. —
URL: https://e.Jlanbook.com/book/331013
(mara obpamenus: 08.06.2025). — Pexum
oCTyma: 7Sl aBTOPU3. MOJIb30BaTeleH. 4.
Makkunnu, Y. Python u ananm3 qaHHBIX.
[TepBuunast 06pabOTKa JAHHBIX C
npumenenueM pandas, NumPy u Jupiter :
CHpaBOYHMK / Y. MakKHHHU ; IEPEBOJI C
agnniickoro A. A. CiiuHkuHA. — 3-€ U310,
— Mockaa : JIMK Ilpecc, 2023. — 536 c.
— ISBN 978-5-93700-174-0. — Teker :
HIIEKTPOHHBIH // JIaHb : JIEKTPOHHO-
o6ubnuoreynas cucrema. — URL:
https://e.lanbook.com/book/348086 (mara
obparmenus: 08.06.2025). — Pexum
OCTyMa: 7Sl aBTOPH3. MMOJIb30BATENICH.
TeKCThI JIEKIMI B AJIEKTPOHHOM BHJIE.
MeToanueckue yKa3aHus K 1a00paTopHbIM
pabotam. [1labmons! mporpamm Ha Python

IIOArOTOBKA K NPOBCPOUYHBIM 3aJJaHUAM U
TCCTaM, IPOBOAMMBIM Ha JICKIUAX

1. MHOTOMEpHBIE CTAaTUCTHYECKUE METOIBI :
MeTOoIMYecKe yka3zaHus / cocraButenu U.
JI. Makaposa, A. M. Urnarenko. — Coun :
CI'Y, 2018. — 64 ¢c. — Tekcr :
HIIEKTPOHHBIN // JIaHb : 3IeKTpOHHO-
oubmuoreynas cucrema. — URL:
https://e.lanbook.com/book/147679 (nara
obpamenus: 15.09.2021). — Pexum
JTOCTYyIIA: [Tl aBTOPHU3. MOJb30BaTENEH. 2.
['epacumoBa, E. A. DxoHOMeTpHKa:
pErpeCCHOHHBIN aHAIN3 : y4eOHO-
MeTonnueckoe nocodue / E. A. I'epacumosa,
M. 10. Kaperes. — Camapa : CamI'VIIC,
2011. — 98 c. — Tekcr : 21MeKTPOHHBIH //
JlaHb : SIeKTPOHHO-OUOIHOTEYHAs CHCTEMA.
— URL: https://e.lanbook.com/book/130432
(mara obpamenus: 15.09.2021). — Pexum
NIOCTYyTIa: 711 aBTOPH3. MOJIb30BaTeNel. 3.
Bonsdcon, M. b. Ananu3 nanHbIX : yaeOHO-
MeToandeckoe nocodue / M. b. BonbdcoH.
— Cankr-IlerepOypr : CIIGI'YT um. M.A.
bonu-bpyesuua, 2023. — 69 ¢. — Tekcer :
HIIEKTPOHHBIN // JIaHb : 3IeKTpOHHO-
oubmuoteynas cucrema. — URL:
https://e.lanbook.com/book/381533 (nara
obpamenust: 29.05.2025). — Pexum
TOCTYyTIA: JIIsl aBTOPH3. MTOJTb30BATENCH.

TeKCTBI JIEKIIHI B 9JICKTPOHHOM BUIC.

16




Ha6op mrabmonos nporpamm Ha Python

[MOJrOTOBKA K UG depeHIIpOBaHHOMY
3a4ETy

1. MHOTOMEpHBIE CTATUCTUYECKUE METO/IBI :
MeToJMuecKue yka3anus / coctaButenu .
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
oOpamenusi: 15.09.2021). — Pexum
ocTyna: sl aBTOPU3. I10JIb30BaTeNIEH. 2.
Kanounukona, E. 1. Ctaructinde ckuit
aHaJIN3 IPOCTPAHCTBEHHBIX JJAHHBIX :
yaebHoe nmocooue / E. U. Kamounukosa, O.
A. BapnamoBa. — Kazans : KOV, 2023. —
140 c. — ISBN 978-5-00130-700-6. —
TekcT : anexkTpoHHbIH // JlaHb : 2EKTPOHHO-
o6ubnuoreynas cucrema. — URL:
https://e.lanbook.com/book/332354 (nara
oOpamenusi: 08.06.2025). — Pexum
nocTyna: 1jsl aBTOPU3. I10JIb30BaTeen. 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. —
ISBN 978-5-97060-987-3. — TekcT :
HIIEKTPOHHBIH // JIaHb : JEKTPOHHO-
o6ubnuoreynas cucrema. — URL:
https://e.lanbook.com/book/241220 (narta
oOpatenusi: 08.06.2025). — Pexum
oCTyna: 17151 aBTOPU3. N0JIb30BATENEH.
TeKCThI JIEKIHI B AJIEKTPOHHOM BHJIE.
MeTtoauueckue yKa3aHus K J1a0opaTopHbIM

pabotam. [1labnonsl mporpamm Ha Python

23,5

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

MPOMEKYTOYHOI aTTecTaluu

KonTpoinb kauecTBa 0CBOSHMsI 00pa30BaTEIbHOM MPOTPaMMBbI OCYIIECTBISIETCS B

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

6.1. KouTpoabusie meponpusitusa (KM)

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




Texymui
KOHTPOJIb

[IpoBepounoe 3ananue 1
"Python"

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

nudepeHIpoBaHHbII
3a4eT

Texymui
KOHTPOJIb

[IpoBepouHoe 3aganue 2
V!Numpy 1”

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

Qg pepeHIIMPOBaHHBIN
3ager

Texymmii
KOHTPOJIb

[IpoBepounoe 3ananue 3
"Series"

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

¢ depeHIIMPOBaHHbBIN
3a4er

Texymuit
KOHTPOJIb

IIpoBepounoe 3ananue 4
"DataFrame"

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

nudpepeHITpoBaHHbII
3a4eT

Texyumi
KOHTPOJIb

IIpoBepounoe 3ananue 5
"[TonsiTue xkoppenauuun"

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

i epeHIIMPOBaHHBIN
3ayer

Texymnii
KOHTPOJIb

IIpoBepouHoe 3ananue 6
"M3MepuTeNbHbIE HIKAIbI"

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

¢ depeHIINPOBAHHBIH]
3a4eT

Texyuui
KOHTPOJIb

[IpoBepounoe 3ananue 7
"KoagpunueHt koppensuuu
Cnupmena"

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

i epeHIIMPOBaHHBIN
3ayer




Oan

Texymnii
KOHTPOJIb

IIpoBepouHoe 3a1anue 8
"Koagdpumuent koppensuuu
®HH

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

nudpepeHIMpOBaHHBIH]
3a4er

10

Texkymumii
KOHTPOJIb

ITpoBepounoe 3ananue 9
"MHoromepHast koppensiuus"

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

G hepeHIIMPOBAHHBIT
3aueT

11

Texymmii
KOHTPOJIIb

IIpoBepouHnoe 3ananue 10
"ITapnas perpeccus"

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

¢ hepeHIIMPOBAHHBIT
3aueT

12

Texymui
KOHTPOJIb

[IpoBepounoe 3aganue 11
"MHOXeCTBEHHas
perpeccus"

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

nudepeHpoBaHHbII
3a4eT

13

Texymmii
KOHTPOJIIb

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

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

¢ hepeHIMPOBAHHBIT
3aueT

14

Texymui
KOHTPOJIb

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

3a npaBUIIbHO
BBLITIOJTHEHHY IO
paboty
Hauucisgercs 1
Oan

nudepeHIpoBaHHbIN
3a4eT

15

Texymumii
KOHTPOJIIb

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

3a KaxIyIo
MPaBUILHO
BEITIOJTHCHHY O
padoty
HauncIseTcs 1
Oamn

¢ hepeHIIMPOBAHHBIT
3aueT

16

Texymumii
KOHTPOJIIb

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

3a KaxIy1o
[IpaBUJILHO
BBITIOJITHCHHY O
paboty

¢ depeHIIMPOBAHHBIT
3aueT




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

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

OCHOBE TOJIYYEHHBIX OLIEHOK 32 KOHTPOJIbHO-PEHTHUHTOBbIE

MEpONPHUATHS TEKYIEero KoOHTposs. [Tpu HegocTarouHoi

W/WIH He yCTPAUBAIOIICH CTy[ICHTA BETUYMHE PEUTHHTA eMy

MOYKET OBITh MPEIJIOAKEHO BHIMOJIHUTE 3aJJaHue Ha 3a4yeTe. B

pe3yJIbTaTe CKIAAbIBACTCS COBOKYIIHBIM PEUTHHT CTyACHTa, (B cooTBEeTCTBUH

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

periTuHTa oOyuatomerocs mo gucrurinae 85...100 %

Xopoio: Bennunna peiiTuHra 00y4aronierocs JucuIInHe

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

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

B «[Ipunoxenue k qurmiomy 6akantaBpay.

mddepeHIpOBaHHBIN
3a4yer




6.3. ITacnopt oHIa OLIEHOYHBIX CPEACTB

Kommnerenuun Pesynbrarsl 00yueHus

20

21

3HaeT: MHCTPYMEHTAJIbHBIE CPENICTBA U
MH(GOPMAIIMOHHBIE TEXHOJIOTHH aHaTN3a
TAHHBIX UCXOS U3 UMEIOIINXCS pECYPCOB
1 OrpaHUYCHUI

YK-2

YMeeT: MPUMEHATh MaTeMaTHIECKUe
MeTONIbI 00pabOTKM JaHHBIX JUIS BEIOOpA
U peaan3anuy ONTUMAIBHOTO CII0co0a
pemeHust MpoeCCHOHANBHBIX 3a/1a4

YK-2

‘YMeeT: aZlaliTUpPOBaTh U3BCCTHLIC
[IPOrpaMMHBIC CPCACTBA aHAJIM3a JaHHBIX

YK-6 B CBOIO Ipod)eCCHOHANIbHYIO o0nacth, ¢ [+ | [HH [H | | FHPFHF]| FH [+

y4E€TOM BO3HUKAIOIIMX OFPAaHUYECHUIN 11O
BPEMEHM U peCypcam

Tumnossle KOHTPOJIBHBIC 3aaHUs 110 KAXKAOMY MCPOIIPHUATHIO HAXOAATCS B
IMPUITIOKCHUAX.

7. YueOHO-MeToAMYEeCKOEe M HH(OPMAIIMOHHOE OOecTiedeHUue TUCIMIITIMHBI

IleuaTHas yueOHO-MeTOAMYECKAS JOKYMEHTALMS
@) OCHOBHAs TumMepamypa:
1. Kpewmep, H. III. OxonomeTpuka [ TekcT] yueOHUK AJ1s1 BY30B 110

criermanbHOCTAM 3koHOMUKH U yrip. H. III. Kpemep, b. A. Ilytko ; mox pea. H. I1I.

Kpewmepa. - 3-e uzn., nepepad. u gom. - M.: OHUTU-ITAHA, 2013. - 328 c.

2. 3ansanun, B. . Maremarudeckas cratuctuka [Teker] yue0. 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. MHOrOMEepHBIE CTaTUCTUYECKUE MeTObI: s
SKOHOMHUCTOB M MEHEIKEPOB Yuel. 115l SKOH. ClieluagbHOCTER By30B A. M.

Hy6pos, B. C. Mxurapsn, JI. . TpomuH. - M.: ®unaHcel 1 ctatuctuka, 2003. -

349, [1] c.

6) OononHumenbHas IUumepamypa:

1. TI'mypwman, B. E. Teopus BeposTHOCTEN U MaTeMaTU4YECKas CTAaTUCTUKA
[Texct] yue0. mocobue mist By3oB B. E. 'Mmypman. - 12-e uzz. - M.: FOpaiit, 2014. -

478, [1] c. un.

2. Maremaruyeckas craructuka Yueb. 1y BTy30B B. b. Topsiunos, U. B.

[Tanog, I M. IIBetkoBa, O. U. Teckun; Ilox pen.: B. C. 3apyOuna, A. I1.

Kpuenxko. - M.: U3narensctBo MI'TY um. H. 3. baymana, 2001. - 423 c. u.
3. Maxkaposa T. M. IIporpammupoBanue Ha si3bike Python : metoz.

yKa3aHus K JUCHUIUIAHE JIJIsl CTYJEHTOB X1UM. HallpaBJIEHUN MOATOTOBKHU

npoekTHoro ooyueHus (Marucrparypa) / T. M. Makapoga ; FOx.-Ypai. roc. yH-T,
Kad. Teopert. u npukinan. xumus ; FOYpI'Y. - Uensabunck : 3narenbckuit HeHTp

IOVpI'Y, 2022. - 33, [2] c. : m.

4. MarseeB b. A. AHanu3 cTaTUCTUYECKUX JAHHBIX : yue0. mocooue K
KypcoBoii pabote / b. A. Marsees ; FOx.-Ypai. roc. yu-T, Kad. Sxonomuka u ymp.
npoektamiu ; FOYpI'Y. - Uensbunck : UznarensctBo FOVYpI'Y, 2007. - 36, [1] c. : un.




8) omeuecmeenHvle U 3apyOeNHCHbIE HCYPHANbL NO OUCYUNTUHE, UMelowuecs: 8 budiuomexe:
He npenycmorpensl

2) Memoouueckue YKazanus 0Jis. Cmy0eHmos no 0C80EHUI0 OUCYUNTUHDL:

JlaraceTsl 11 aHalIn3a

[a6nons! nporpamm Ha Python

Meronuueckue yka3zanus K JadopartopubiM padotam (Hactu 0-7)
TekcThI TeKuuit

1.

2.
3.
4.

U3 HUX: Y4eOHO-Memoouyeckoe obecneyerue camocmosamenbHol pabomsl CmyoeHma:
JlataceTsl JuIst aHaIn3a

1.

JJIEKTPOHHAs Y4eOHO-MeTOANYECKAs IOKYMEeHTaIl U

HaumenoBanue
No B peeypeas | bubnuorpaduyeckoe onrcanue
JTUTEPaTyphl AIIEKTPOHHOH
bopme
Makkunay, Y. Python u ananu3 ganasix. [lepuynas oOpaboTka
naHHBIX ¢ npuMeHeHneM pandas, NumPy u Jupiter : cipaBouHUK
SEC / Y. MakKkuHHH ; TIepeBoj ¢ aHruiickoro A. A. CiimHKuHA. — 3-
OcHoBHas e u3a. — Mocksa : JIMK Ilpecc, 2023. — 536 ¢. — ISBN 978-
| M3/1aTeNIbCTBA .
nMTeparypa 5-93700-174-0. — Tekct : a5eKTpoHHBIH // JIaHb : 3IEKTPOHHO-
Jlanb
oubnuoreunas cucrema. — URL:
https://e.lanbook.com/book/348086 (nara obpareHus:
08.06.2025). — Pexum noctyna: 1Jig aBTOPU3. MOJIb30BATENEH.
Turos, A. H. O6pabotka nanusix B Python. OcHoBbI paboThI ¢
oubnuorexkoi Pandas : yueOHo-meToamueckoe mocodue / A. H.
OcHOBHAs 9bC Turos, P. ®. TasueBa. — Kazanp : KHUTY, 2022. — 116 ¢c. —
2 sreparypa N31aTeIbCTBA ISBN 978-5-7882-3164-8. — TekcT : 3neKTpoHHBIH // JIaHb :
Jlanb AIEKTPOHHO-OMOIMoTeunas cucrema. — URL:
https://e.lanbook.com/book/331013 (nara obparenus:
08.06.2025). — Pexum noctyna: 1jig aBTOPU3. MOJIb30BATEIEH.
Kanounukosa, E. . CratucTudeckuii aHaanu3
[IPOCTPAHCTBEHHBIX JaHHBIX : yueOHoe nocodue / E. U.
OCHOBHAS 9bC Kanounukosa, 1O0. A. BapnamoBa. — Kazanb : KOY, 2023. —
3 sreparypa M3/1aTeThCTBA 140 c. — ISBN 978-5-00130-700-6. — TekcT : 31eKTpOHHBIH //
Jlanb JlaHb : 31eKTpoHHO-0MONMHnoTeunas cucrema. — URL:
https://e.lanbook.com/book/332354 (nara obparmenus:
08.06.2025). — Pexxum noctyna: AJjis aBTOpU3. MOJIb30BaTENEH.
['enbMmaH, 3. Perpeccust: Teopus u npaktuka / O. ['enbman, /1.
Xumi, A. Bextapu ; nepeBoa ¢ anmumiickoro B. C. fluenkoBa. —
OCHOBHAS OBbC Mocksa : JIMK Ilpecc, 2022. — 748 c¢. — ISBN 978-5-97060-
4 sureparypa W31aTeIILCTBA 987-3. — TekcT : AneKTpoHHbIH // JIaHb : 3IEKTPOHHO-
Jlanb oubnuoreynas cucrema. — URL:
https://e.lanbook.com/book/241220 (xara oOparmeHus:
08.06.2025). — Pexum noctymna: g aBTOPU3. MOIb30BATEICH.
Kopurec, b. I'paduka Ha Python : pyxoBoacTtso / b. Kopurec ;
9BbC nepeBoy ¢ annumiickoro W. JI. JIrocko. — Mocksa : JIMK Ilpecc,
5 fp‘l’fe"i‘;mzﬂw” wsnatensctea (2024, — 378 ¢. — ISBN 978-5-93700-286-0. — Texcr :
patyp Jlanb PIEKTPOHHBIH // JIaHb : 37€KTPOHHO-0MOINOTEYHAs cCUCTEMA. —
URL.: https://e.lanbook.com/book/456740 (nara oOpameHus:




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

Jpanak, K. A. OcHoBbI nporpammupoBanus Ha Python :
yaeonoe mocoowue / K. A. [lpanak, M. FO. Betnumen, A. M.

TToToHATeIbHAS OBbC MakapoB. — Bonrorpan : BonrI'TVY, 2024. — 160 c. — ISBN
6 TEDaTVDA M3/1aTCIbCTBA 978-5-9948-4964-4. — Tekcr : anexTpoHHbIi // JlaHs :
paTyP Jlanp DIIEKTPOHHO-OnOMMoTeynas cucrema. — URL:

https://e.lanbook.com/book/486758 (nara obparmenus:
08.06.2025). — Pexum noctyna: 1jig aBTOPU3. MOJIb30BATEIEH.

IlepeueHb UCTIONIB3YEMOTO IPOIPAMMHOTO 00ECTIEUEHHUS:

1. Microsoft-Windows(6eccpouHo)
2. Microsoft-Office(6eccpouno)
3. ®I'AOY BO "IOYpl'Y (HNY)"-ITopran "Onexrponnsiii OYpI'Y"

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

[Tepedenp ucmonb3yeMbIx MpoheCCHOHABHBIX 0a3 TaHHBIX U WH(POPMAITMOHHBIX
CIIPABOYHBIX CHUCTEM:

Her

8. MarepuajibHO-TeXHHYECKOe o0ecredeHne 1 CIUIITUHbI

No OcHOBHOE 000py/IOBaHKE, CTEHIbI, MAKETHI, KOMITBIOTEPHAsI TEXHUKA,
Bu 3aaarui N J;l MPeIyCTaHOBICHHOE MPOTPAMMHOE 00€CIIEUeHHE, UCTIONB3YEMOE IS
YA pa3IMYHBIX BUJOB 3aHATUH

JMudbdepennmpoBannbrii (405

T1K ¢ npoexkTopom g npenoxasarend+ 1K mig cTyaeHTOB
3a4eT (1) p poM 1 peron a1 A

Kontpons 405

o [1K ¢ npoexropom s npenoaasarens+ 1K s ctynenTos
camMocToATensHOM paboTsl (1) p POM /ISt IPETIOA I VIt

[TpakTrueckue 3ansatus u (405

KoMITbIOTepHBIN KIIACC ¢ BBIXOJIOM B HHTEPHET
CEMMHAPBI (1)

405
()

Jlexnmn [1K ¢ npoekropom miist npenonasaressi+ [IK mis ctyneHToB




