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1. llesu u 3212494 AU CIUILIHHBI

Lenb TUCHUIUIMHBL: OCBOUTH METOJIbI M CITIOCOOBI aHAJIN3a JAHHBIX C UCTIOIb30BAHUEM
A3BIKOB IIPOrPAMMUPOBAHUS JJI PEIICHUS PA3JIMYHbBIX HAYYHBIX U MPAKTUYECKUX 3a/1a4.
3aaun: NO3HAKOMHUTHCS C PAa3IMYHBIMK BUAAMH aHAJIN3a JAHHBIX (ONUcaTenbHas
CTaTHCTHKA, BU3yaJIU3alusl, KOPPEJALMOHHBINA U pErPECCUOHHBIN aHAIN3, METO/] TTIABHBIX
KOMITOHEHT, KJIACTEPHBIN aHAJIN3) HAYYUTHCS HA MIPAKTUKE IPOBOAUTH AHAJIN3 IaHHBIX C
UCIIOJIb30BaHUEM OUOIHMOTEK A3BIKOB MporpammupoBanus Python u R;

Kparkoe cogepkaHue TUCHMIIIMHBI

B manHOM Kypce 1S aHaM3a JaHHBIX UCTIOIB3YIOTCS S3bIK TporpaMmupoBanus Python n
s3bIK R - paboTa ocymiecTBisiercs B onnaiH-cpenie Google Colab. Nzyuatorcs
BO3MOXXHOCTHU UCTIONB30BaHuUs OMOnroTek u moayiei Python aist ananmza naHHbIX
(Numpy, Pandas, Scipy, Matplotlib, Scikit-learn, Statsmodels u ap.). PaccmarpuBatorcs
(GYHKIIMU ¥ METOBI s13bIKa R [J1 cTaTUCTUYECKOro aHaln3a U BU3yalln3alliy JaHHbIX.
Bosnbiioe BHUMaHKE YASISETCS pean3alii OLIEHKH YUCIOBBIX XapaKTEPUCTUK, TPOBEPKE
CTaTHUCTHYECKUX TUroTe3. M3y4yaroTcss BOSMOXXHOCTH MPOBEACHUS KOPPEIAIIMOHHOTO U
perpeccuoHHOTo aHanu3a. [[puBoasSTCS MpUMEPHI UCITOIB30BAHUS METOA TJIABHBIX
KOMITOHEHT.

2. Komnerenuuu odyuyamwmerocsi, opmMupyembie B pe3yJibTaTe 0CBOCHUS
AUCUMILTHHBI

[TnaaupyemMble pe3yabTaThl OCBOCHUS [TnanupyemMbie pe3yabTaThl
OIT BO (kommnieTeHIIun) OOy4eHUs 110 TUCHUTUTHHE

VYK-2 CniocoGeH onpeaensTh KpyT 3ajad B paMKax

MTOCTABJICHHOMH 1IeTTU ¥ BRIOMPATh ONTUMAIBHEIC  (3HAET: HHCTPYMEHTAIbHBIC CPEJICTBA H
CIoCOO0BI UX PEIICHHUS, UCXOS U3 IEUCTBYIOMUX [MH()OPMAIIMOHHBIE TEXHOJIOTUHU aHAIN3a JaHHBIX
MIPaBOBBIX HOPM, UMEIOIINXCS PECYPCOB U MCXOJIS U3 UMEIOIIUXCSI PECYPCOB M OTPaHUYCHUIMA
OTpaHUYCHUHN

YMeeT: aaanTHpOBaTh H3BECTHBIE TPOrPaMMHEIC
CpeACTBa aHAJN3a IaHHBIX B CBOIO
npodeccroHaIbHy 0 001aCTh, ¢ YIETOM
BO3HMKAIOIUX OIPAHUYECHU 110 BpEMEHHU U
pecypcam

YK-6 CriocobeH ynpapisiTb CBOUM BPEMEHEM,
BBICTPANBAaTh M PEATH30BBIBATH TPACKTOPHUIO
CaMOpAa3BUTHI HA OCHOBE MTPUHIIMIIOB 00Pa30BAHHMS
B TE€UEHHUE BCEH KU3HU

3. Mecro nucuuninnbl B ctpykrype OII BO

[lepeueHs npeAnIecTBYIOMNX AUCHUIUINH, [lepeueHs nociaenyOMMX AUCIUILINH,
BUJIOB paboT yueOHOro MniaHa BUJIOB paboOT
1.0.02.M1.01 AHanu3 1aHHBIX U TEXHOJIOTHUU 1.®0.02.M1.03 IIpunoxkeHus U MpakTUKa aHAIU3a
paboThI C JAHHBIMU TAaHHBIX

TpeboBaHMs K «BXOHBIMY» 3HAHUSM, YMEHHUSIM, HABbIKAM CTY/IE€HTA, HEOOXOIUMbBIM
IIPY OCBOCHUH JJAHHOM JAUCIMIUIUHBI U IPUOOPETCHHBIM B PE3yIbTaTe OCBOCHUS
MPEAIECTBYOIINUX TUCIUILIINH:

Jucrumimna TpeboBanus

1.0.02.M1.01 AHanu3 1aHHBIX U TEXHOJOTUH 3HaeT: crnocoObl coopa, 00pabOTKM U aHATTK3a
a6OTLI C JaHHBIMHU JAHHBIX JJISI pCHICHUSA CBOUX HpO(I)eCCI/IOHaHLHBIX




3a/1a4 ¢ YUYETOM UMEIOIINXCS PECYPCOB U IPABOBBIX
HOpPM YMeeT: MIPUMEHITh MaTeMaTu4eCcKue METObI
00pabOTKM JaHHBIX [T BEIOOpA U peau3aiiu
ONTUMaJIbHOTO criocoba pemenus Nmeer
MPAaKTHYECKHUI OMBIT: B MCTIONb30BaHNM Excel
Microsoft Office mist 06pabOTKH TaHHBIX.

4. O0béM 1 BUABI YUeOHOI padOTHI

OO6mmas Tpy10eMKOCTh JUCHHUILUIMHBI cOcTaBisgeT 4 3.¢., 144 4., 72,25 4.

KOHTAKTHOUW pabOThI

Pacnpenenenue no cemecrpam
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) 71,75 71,75
C IPUMEHEHUEM JUCTAaHIIMOHHBIX 00pa30BaTeIbHbIX 0
TEXHOJIOTHIA
MOArOTOBKA K JU(PepeHIIMPOBAHHOMY 3a4ETY 23,75 23.75
MOJTOTOBKA K Ta00OpaToOpHBIM paboTam 32 32
MOATOTOBKA K IPOBEPOUYHBIM 331aHUSAM U TECTaM, 16 16
MPOBOAMMBIM Ha JICKIUSIX
KoHcynpranyy u npoMeKyTO4Hast aTTeCTalus 8,25 8,25
Bun koHTpos (3a4eT, aud.3a4et, IK3aMeH) - nud.3auer

5. Conep:kaHue QMCUUIIMHBI

N OObeM ayTUTOPHBIX 3aHITHH 11O
o
asz[_ena HaumeHoBaHue pazienoB JUCIUILUIUHBI BUJIAM B Yacax
i Bcero J | II3 JIP
1  [3HaKoMCTBO ¢ s3bIKOM Iporpammuposanusi Python. 4 2 0 2
) Pa6ota ¢ 6ubnuorekoit Numpy si3bika Python. OnucarensHast 3 4 0 4
CTaTHUCTHKA.
3 |PaGora c 6ubmmotekoit Matplotlib. [TocTpoenue rpadukos. 4 2 0 2
KoppensaunoHHbIi aHAN3 U IPOBEPKa CTaTUCTUUECKHUX
4 . 8 4 0 4
runore3 B Python (6ubnmoreka Scipy).
Pabota c oubnmorekoit Pandas si3pika Python. Ananus
5 18 8 0 10
TaOJMYHBIX TAaHHBIX.
Perpeccuonnslii ananus B Python (Moxyns Statsmodels u
6 o 12 6 0 6
oubnuoteka Scikit-learn).
7  |KommonenTtHsbIH ananu3 B Python (metoxg PCA) 1 1 0 0
8  |OcHOBBI KJIACTEPHOTO aHAIN3a U 33a4H KJIACCHU(PHUKALINY. 1 1 0 0
9  |OCHOBBI CTAaTUCTUYECKOTO aHAJIN3A JaHHBIX B R 8 4 0 4




5.1. Jleknun

No Ne
JICKIIMH[pa3iena

HaumenoBanue uimn KpaTKOC COACPIKAHUC JICKIIMOHHOT'O 3aHATHA

Koi-
BO
4acoB

S3b1k mporpammupoBanus Python. Oco6eHHOCTH 1 BO3MOXHOCTH si3bIKa. KpaTkwii
0030p OCHOBHBIX OUONMOTEK [ aHamu3a JaHHBIX. O030p UCTOYHUKOB U
MJIOIAIOK JJIS paOO0ThI, HHPOPMAIIUU U U3YICHHUS.

bubmorexa Numpy (padora ¢ maccuBamu). OqHOMEpHBIE MaccuBBI Numpy :
CO37IaHuE, OCHOBHBIE OTIEPAIN, TeHEPAIHs CIIyYaifHbIX MACCUBOB,MH ICKCALIUS,
cpe3bl, punbTpanys, GyHKIUN U METObI. J|ByMepHbIe MacCHBBI Numpy
(MaTpHIIBI) : CO3aHNE, OCHOBHBIE ONEPAIMH, TCHEPALHS CITyYaitHbIX
MacCHBOB,HHJICKCAIINs, CPE3bI, QMIIbTpaus, QyHKIIMA 1 METObI, MATPUYHBIC
olepaluu, IeMEHThI JIMHEeHHOH anredpsl. OnucarenbHas cTaTUCTHKa B Numpy
(CI)YHKIII/II/I 1 METOABI AJI1 BBIYUCIICHUSA CTaATUCTUYCCKHUX XapaKTepI/ICTI/IK).

bubmmoreka Matplotlib. I'paduueckoe oToOpakeHue qaHHBIX (rpaduK, MOJIUTOH,
rHCTOrpaMMa, KpyroBasi quarpaMma... ).

[IpoBepka CTaTUCTUUECKHUX TUIIOTE3. YPOBEHb 3HAUUMOCTH U p-3HaueHue. [lapHblii
KOppesAUMOHHBIN aHanu3. [luarpamma paccessHus. JIuHeliHas U paHrosast
koppesius. [IpoBepka TaHHBIX HA HOPMAJIBHOCTH ((pyHKIMH OUOIMOTEKH SCipy)
U BBIOOD K03 duimenTa koppemnsauuu. [IpoBepka rumnores3s 0 3HAYUMOCTH

ko3¢ dunrenTa koppensauuu. OyHKINUN ISl BBIYUCIECHUS KOAPOUITMEHTOB
KOppEJISILIMY U P- 3HaUeHH 6ubnmoreku Scipy.

Pabora c 6ubnuortexoit Pandas. Series (cozganue, aTpuOyThl, HHAECKCALINA,
onepanuu, pyHkmuu u Metoabl). DataFrame (co3nanue, aTpuOyThl, HHACKCAIINA,
cpe3bl, huIbTpaIys. npeodpa3oBaHue TaOIUIIbI, TPYIIIUPOBKA, COPTUPOBKA,
rpaduueckre BO3MOKHOCTH, CTATUCTHYSCKHE U AP. PYHKIIMH, CBOTHBIC
TaOJIHIIBL...)

MonTupoBanue Google [ucka. 3arpyska ¢aitioB pasnuyHoro ¢popmara B
DataFrame (.xIs, .csv, .txt....) ¢ Google aucka

[Tapuas nuHeHOM perpeccus U e€ peanuzanus B Moayie Statsmodels.
Haxoxnenue u ananu3 octatkoB. Koaddunuent gerepmunanmu. OneHka kadyecTsa
ypaBHeHH. [IpoBepka 3HaYMMOCTH YpaBHEHUS U OTACIBHBIX KO3()(OUITUEHTOB.
['padudeckoe npeacTaBieHUE JMHUU perpeccun. [locTpoeHre mapHbIX AuarpamMmm
paccestHUs It MHOTOMEPHOU COBOKYMHOCTH B Oubimmoreke Seaborn. [Toctpoenue
ypaBHEHHUS MHO)KECTBEHHOM JIMHEMHOU perpeccuu B Moayie Statsmodels

[TocTpoeHue ypaBHEHHS JIMHEWHON (TTapHOW M MHOXKECTBEHHOM ) pErpeccuu B
oubmuoteke Scikit-learn. Pazouenue BoIOOpKH HA OOYYAIONIYIO U TECTOBYIO.
Onenka KauecTBa ypaBHeHuUs perpeccuu. [Iporuos ¢ ucnonapzoBanuem
PErpeCCUOHHOTO YPaBHEHMUS.

CHuXeHue pa3MepHOCTH JaHHBIX. Meton miaBHbIX KOMIIOHEHT (PCA).

10 8

[lonsTue o KJIACTCPHOM aHAJIM3C U HpO6J'ICMaX KJ'IaCCI/I(l)I/IKaLII/II/I.

11 9

S13b1k mporpamMmmupoBanus R. OcoGeHHOCTH ¥ BO3MOXKHOCTH si3bIKa. O030p
WCTOYHHUKOB U IUIOMIAOK JIJIsl paOOThI, UHGOPMAIH U U3yYCHUS.
[IporpammupoBanue Ha R B Google Colab. OnucarenbHas cTaTucTUKa U
BHU3yaJin3allys JaHHBIX B R.

12 9

OCHOBBI KOPPEJISIIMOHHOIO M PETPECCUOHHOIO aHanu3a B R.

5.2. llpakTHyecKue 3aHATHS, CEMHUHAPbI

He npenycmorpenst

5.3. JIabopar

opHbIe padoThI




No

SaAHATUS]

Ne

pas3zienal

HanmeHnoBaHue win KpaTKoe CofepKaHue J1abopaTOpHOI paboThI

Koi-
BO
JacoB

Pa6ota ¢ Google luckom. OcHoBbl paboTsl B Google Colab. Apupmernueckue
onepanuu B Python. (Jlaboparopasie PaboTsr. Yacts 1. - 2 paboThI).

OnHoMepHBbIE MacCUBBI B MaTpullbl Oubmuoreku Numpy. (Jlaboparopusie PaboThi.
Yacts 2. - 2 paboThl).

Busyanmzamus qaHHbIX B 0nbmuoreke Matplotlib - rpaduk, momuroH,
rucTorpamMma, IuarpaMmma paccesiHus, Kpyrosas auarpamma. (Jlaboparopasie
Pabotel. Yacts 3. - 1 pabota).

[IpoBepka JaHHBIX HA HOPMATBHOCTH C TIOMOIIBIO (DYHKIMA ONOIHOTEKH Scipy
(xputepun lanupo-Yunka, Xu-kBaapar, Konmoroposa-Cmupnosa). [Iposepka
3HAYUMOCTH K03 UIIMEHTOB Koppensaiuu. (Jlaboparopusie Pa6oter. YacTs 4. - 3
paboTHI).

bubnuoreka Pandas. Series. Datafame. OcHOBHBIE BO3MOXHOCTH PaOOTHI.
Cratuctuueckuii ananu3 B Pandas. (JJaboparopusie Pabotsl. Hacts 5. - JIP 5,1,
5.2).

MoutupoBanue Google [ucka. 3arpyska garacera B DataFrame u3 TekcToBoro
(aiina u Tabmuiel Excel. (Jlaboparopasie Pabotsl. Yacts 5 - JIP 5.3).

AHaM3 CBSI3U MEXTy MokazareiasmMu. [locTpoeHne auarpaMMbl pacCesiHus.
Br16op popmel perpeccronnoii kpuBoi. [locTpoeHre ypaBHEHUS MTapHOI
muHEiHOH perpeccun B Momyie Statsmodels. Koaddumment nerepmunanmm.
Onenka kauecTBa ypaBHeHus. [I[poBepka 3HAYMMOCTH ypaBHEHUS U OTAETbHBIX
k03 punreHToB. [ paduueckoe npeacTaBICHUE THHAA PETPECCUH.
(JTaboparopusie Padotsl. Hacts 6. - JIP 6.1).

[TocTpoeHue ypaBHEHUSI MHOKECTBEHHOM JTUHEUHOM pErpecCcuu B MOAYJIe
Statsmodels. (JTaboparopusie PaboTsl. HacTs 6. - JIP 6.2).

31k mporpammupoBanus R. 3amyck B Google Colab. 3arpy3ka B nmporpammy
(aiina excel ¢ Tabnuieit nanapx. Buzyanusanus nanHueix. Beraucienme
YHCIIOBBIX XapaKTEPUCTUK (OMUcaTeNbHask CTATUCTHUKA), KOPPEISAILMOHHbIN aHaIN3
1 IocTpoeHue ypaBHeHu perpeccui. (Jlaboparopusie Pabotsl. YacTs 7. - JIP

7.1).

5.4. CamocrosiTeqibHasi padoTa CTyIeHTa

Brimonuenue CPC

Crucok TuTepatypsl (C yKa3aHueM
[Monsux CPC pa3zenos, as, CTpaHuI) / ccbika Ha  [CemecTp

pecypc

Koi-
BO
JaCOB

MOATrOTOBKA K AH(PepeHIIMPOBaHHOMY

3a4ETYy

1. MHOTOMEpHBIE CTATUCTHYECKUE 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 4
JTOCTYyIIA: [Tl aBTOPHU3. MOJb30BaTENEH. 2.
['epacumoBa, E. A. DxoHOMeTpHKa:
pETpEeCCHOHHBIN aHAIN3 : y4eOHO-
MeTonnueckoe nocobdue / E. A. I'epacumosa,
M. 10. Kapere. — Camapa : CamI'VIIC,
2011. — 98 c. — Tekcr : 21MeKTPOHHBIH //
JlaHb : 2IeKTPOHHO-OMOIMOTEYHAS CHCTEMA.

23,75




— URL: https://e.lanbook.com/book/130432
(mara obpamenus: 15.09.2021). — Pexum
NOCTYyTIA: 711 aBTOPH3. MOJIb30BaTeNeH. 3.
JlomOpoBckuii, B. B. OxoHoMeTpuka Yueo.
B. B. lomOpoBckuii; Hatt. ¢pon moaror.
KapoB. - M.: HoBrrit yueOuuk, 2004. - 342
c. ui. 4. Maremaruueckasi CTaTUCTHKA Y4e0.
1151 BTy30B B. b. I'opsimunos, U. B. I1aBnos,
[. M. LIBetkoBa, O. U. Teckun; [ox pexn.: B.
C. 3apyouna, A. I1. Kpumenko. - M.:
MN3narensctBo MI'TY um. H. O. baymana,
2001. - 423 ¢. nn. 5. 3amsamuH, B. U
Maremarudeckas craructuka [ Texct] yue0.
nocooue B. . 3ansanun, E. B. XaputoHosa ;
FOx.-Ypai. roc. yH-1, Kad. Mar. ananus ;
HOVYpI'Y. - Uensabunck: U3narenscTBo
HOVYpI'Y, 2008. - 146 c. 6. [Ipuknannas
PKOHOMETpPHKA Hayd.-IipakT. )KypH. OO0
"Mapket JIC Kopnopeiimn" xxypnai. - M.,
2007. 7. Kpemep, H. I1I. DxoHomMeTpuka
[Tekct] yueOHHK /st By30B IO
CIeMaIbHOCTAM KOHOMHUKH U yrip. H. 1.
Kpewmep, b. A. Ilytko ; nox pen. H. 1.
Kpemepa. - 3-e uzn., mepepad. u gor. - M.
IOHUTU-AAHA, 2013. - 328 c. 8.
[IporpaMMHbIE CHCTEMBI CTAaTUCTHYECKOTO
aHanu3a. OOHapyXeHUE 3aKOHOMEPHOCTEH B
aHHBIX C UCIIOJIB30BaHNEM cUCTEMBI R 1
s3b1ka Python : yue6Hoe mocobue / B. M.
Boakosa, M. A. Cem€noga, E. C.
Uerseprakosa, C. C. BoxoB. —
HoBocubupck : HI'TY, 2017. — 74 ¢. —
ISBN 978-5-7782-3183-2. — Tekcr :
DIIEKTPOHHBIH // JlaHb : 3IeKTPOHHO-
oubmmoreunas cucrema. — URL:
https://e.lanbook.com/book/118287 (mara
obpamenust: 15.09.2021). — Pexum
TOCTyNa: A7l aBTOPU3. MOJIb30BATENEH.
9.Komnsipun, A. C. IIporpammupoBaHue Ha
Python : yuebnoe mocobue / A. C.
Komnbipun, T. JI. CanoBa. — Coun : CT'Y,
2018. — 48 c. — TekcT : ANeKTpOHHBIH //
JIaHb : 2J€KTPOHHO-OMOINOTEYHAs CHCTEMA.
— URL: https://e.lanbook.com/book/147665
(marta obpamenus: 15.09.2021). — Pexum
ToCTyNa: 75l aBTOPU3. MOJIb30BATENEH.
TeKCThI JIEKIHI B AJIEKTPOHHOM BHJIE.
MeToanueckre ykazaHus K 1a00paTopHbIM
paboram. Habop 6mokHoToB Google Colab.

[MOITOTOBKA K JIA0OpaTOPHBIM paboTam

1. MHOrOMepHbIe CTaTUCTUYECKHE METO/IHI :
MeToJMuecKue yka3anus / coctaBurenu .
JI. Makaposa, A. M. Urnarenko. — Coun :
CI'yY, 2018. — 64 c. — Tekcr :
HIIEKTPOHHBIH // JIaHb : JIeKTPOHHO-
oubnmuoreunas cuctema. — URL:

https://e.lanbook.com/book/147679 (nata
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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
TOCTyMa: 7Sl aBTOPH3. MMOJIb30BATENICH.
TeKCThI JIEKIHI B AJIEKTPOHHOM BHJIE.
MeToanueckue yKazaHus K 1a00paTopHbIM
paboram. HaGop 6mokHOTOB Google Colab.

1. MHOTOMEpHBIE CTAaTUCTHYECKUE METOIBI :
MeTOoIMYecKe yka3zaHus / cocraButenu U.
JI. Makaposa, A. M. Urnarenko. — Coun :
CI'Y, 2018. — 64 c. — Tekcr :
PIIEKTPOHHBIN // JIaHb : 3eKTpOHHO-
oubmuoreynas cucrema. — URL:
https://e.lanbook.com/book/147679 (nara
obpamenus: 15.09.2021). — Pexum
JTOCTYyIIA: JIJIsi aBTOPHU3. MOJb30BaTeNeH. 2.
MOJITOTOBKA K MIPOBEPOUYHBIM 3aanusiM 1 [['epacumoBa, E. A. DxoHoMeTpuka:

TECTaM, TPOBOAMMBIM Ha JICKITUSIX pETpEeCCHOHHBIN aHAIN3 : y4eOHO-
MeTonnueckoe nocobdue / E. A. I'epacumosa,
M. 10. Kapere. — Camapa : CamI'VIIC,
2011. — 98 c. — Tekcr : 21MeKTPOHHBIH //
JlaHb : 2IeKTPOHHO-OUOIHOTEYHAS CHCTEMA.
— URL: https://e.lanbook.com/book/130432
(mara obpamenus: 15.09.2021). — Pexum
TIOCTYyTIA: 1711 aBTOPH3. MOJIb30BaTENEH.
TeKCThI JIEKIHI B AJIEKTPOHHOM BHJIE.
Ha6op 61oknoToB Google Colab

6. Texymnii KOHTPOJIb YCIIEBA€MOCTH, POMEKYTOYHASI ATTECTALUSA

KoHTponb kauecTBa 0CBOEHUS 00pa30BaTEIbHON NPOrpaMMbl OCYILECTBIISECTCS B
cooTBeTcTBUH ¢ [lonokennem o OaNTbHO-PEUTUHTOBOM CUCTEME OLIECHUBAHUS PE3YJIbTATOB
y4eOHOM JIeSITEILHOCTH 00yYarOIUXCHl.

6.1. Kontposabubie meponpusitus (KM)

Ha3Banue Yuu-
Ne | Ce- Bun Makc.| Ilopsanok HauuclIeHUS
KOHTPOJIBHOIO  (Bec THIBa-
KM|mectp| KOHTpOIs 6amn 6amioB
MEpOIPUATHS ercs B [TA

3aaHue COAEPKUT 2
[IYHKTA, 38 IPaBUILHOE

Texymmuii | 3aganue 1 "Cpenbl nddepeHIMPOBAHHBIMH
1 4 yi . p,,ﬂ 2 | 2 [BBIIOJHEHHE KaXJIOIO wpdepeniup
KOHTPOJIb BBITIOJTHEHHUS 3a4eT
[TyHKTa Hauucisercs |
Oamn
3agaHue coaepxkuT 15
2| 4 Texymnmii 3ananue 2 4| 15 [MOATYHKTOB, 32 G hepeHIMPOBAHHBIT
KOHTpPOJIb "Numpy1" [IPAaBUILHOE BHIITOJIHEHUE [3a4€eT

Ka)XXJJ0T'0 HAYUCIIACTCA 1




Oaut

3agaHue COAEPKUT 6

Texyuuii 3ananue 3 [MyHKTOB, 3a MPaBWJIbLHOE [ depeHImpoBaHbIii
3 KOHz OllE "OnucarenpHas 6 [BBIITOJIHEHUE KaXKIOrO auer P p
p cTaTucTuka" [MyHKTa Hauucisiercs |
Oann
3anaHue (TecT) CONepKUT
4 Texyumit | 3ananue 4 (Tect) 10 10 BonpocoB, 3a Kbl |muddhepeHIIpPOBaHHbBIN
KOHTpoJb |"Numpyl+Numpy2" [IPaBUJILHBIN OTBET 3a4eT
Hauucsiercst 1 6amn
3agaHue COACPKUT 5
. [TyHKTOB, 33 IPABHJILHOE .
5 Texymmii 3ananue 5 5 BI}:IHOHHE;HHG I?axc oro ¢ depeHIINPOBAHHBIH]
KOHTPOJIb "T'padpuka" A 3a4eT
MyHKTa HaYuclnsercs |
Oan
3asaHue COIEPKUT 2
Texyuit 3aganue 6 [MyHKTA, 33 MPaBUJIbLHOE [ depeHIIpoBaHHbIii
6 4 "IIpoBepka AJaHHBIX 4  |BBIMIOJIHEHHE KAXKIOT'O P p
KOHTpPOJIb " 3a4eT
Ha HOPMaJIbHOCTh [MyHKTa HaYHCIseTcs 2
Oasia
3anaHue (TecT) COAEPKUT
7 Texyumit | 3amanue 7 (Tect) 9 9 BonpocoB, 3a KaXIbl  |IuddepeHInpOBaHHBIH]
KOHTPOJIb "Koppensauus" [IPaBUJILHBIN OTBET 3a4eT
Hauucsiercst 1 6amn
ananie 8 3agaHue COACPIKUT 5
. [OJITYHKTOB, 32 .
Texymmii | "Koapdumment ’ nppepeHpoBaHHbIN
8 KOH'ZH-;HB ‘o (bg)MLLHH 5 |OpaBUIIBHOE BBIIIOJHEHHE ?aqq:f peHIp
P Hﬁf cona" Ka)K70ro Hauucisercs |
P Oan
3agaHue COAEPKUT 3
Texymui [YHKT4, 33 TPABHIIbHOC nudpepeHIMpoBaHHBIH]
9 KOHz oIIh 3amanue 9 "Series" 3 |BBINOJIHEHHE KaX10T0 et p P
p MyHKTa HaYuclnsercs |
Oan
3agaHue COAePKUT 5
. [TyHKTOB, 33 IPABUJILHOE .
10 Texymui 3amanue 10 5 BI}:IHOHHE;HHe Ifaxc oro nudepeHIrpoBaHHbIN
KOHTPOJIb "DataFrame" A 3a4eT
MyHKTa Hauucisercs |
Oan
3asaHue COOEpKUT 5
Texymmii 3amanue 11 [TYHKTOB, 3a IIPaBWJIbHOE b epermIpoBaHEELL
11 KOHz OllE "[lTapHas nuHelHas 5 |BBIIIOJIHEHHE KaXKIOTO aueT P p
p perpeccus" [MyHKTa Hauucisercs |
Oann
Jlabopatoprie 3a KaXXKIyI0 OPaBIILHO
Texymmit | pabotel. Yacts 1 YO TP ¢ depeHIIMPOBaHHbBIN
12 " " 2  [BBIOJHEHHYIO paboTy
koHTpoub |"OcHoBsl Python" (2 3a4eT
Hauucsiercs 1 6amn
paboThI)
JlaGopatopuie 3a KaKy10 PaBUIbHO
Texymmii | paboTsl. YacTs 2 yroip nudpepeHITpoBaHHbII
13 COHTDOE "Numpy" (2 2  [BBIIOJIHEHHYIO paboTy e
p py HayucnseTcs 1 Gann
paboTHhI)
14 Texymmii | JlaGopaTtopHbie 1 3a paBHIIBHO nudGepeHpoBaHHbII
KOHTPOIb | pabotel. Yacts 3 BBITIOJIHEHHYIO paboTy  [3auer




"Matplotlib" ( 1 HauucnseTcs 1 Gamnn
pabora)
JlaboparopHsbie 3a KaXKy1o MpaBUIbLHO
Texyuui n(pepeHIpOBaAHHBIN
15| 4 Y pabotel. Yactb 4 | 9 | 3 |BBINOJNIHEHHYIO paboOTy P bepenuup
KOHTPOIb |,q - u 3a4eT
Scipy" ( 3 paGotsbr) Hauucsiercs 1 6amn
JlaboparopHsbie 3a KaXKy10 MpaBUIbHO
Texymmi npepeHIpOBaHHBIN
16| 4 Y pabotel. Hacts 5 | 12| 3 |BBINONIHEHHYIO paboOTy P bepeniup
KOHTPOIb |, " 3a4yeT
Pandas" ( 3 pa6or) Hauucsiercst 1 6amn
JlaGoparopHsbie
. 3a KaKy10 PaBUIbHO .
Texymmii | paboTel. YacTs 6 nudpepeHITpoBaHHbII
17| 4 " " 9 | 2 |BbIMONHEHHYIO paboTy
KOHTPOJIb Perpeccus" ( 2 3a4eT
Hauucisiercs 1 6amn
paboThI)
JIP copgepxut 6 3anaHuid,
3a IpaBUJILHOE
JlaGoparopHsle p
Texymmii | pabotsl. YacTs 7 BEIOHEHHE TIOOBIX 3 nudpepeHIpoBaHHbIN
18| 4 " . 6 | 2 [|Hauucnsercs 1 Oamn, 3a
KOHTPOJIb S3pik R" (1 3a4eT
[PABUJILHOE BBITIOJIHEHUE
pabora) .
6 3a1aHUi HAYUCHsIETCS 2
Oasna.
3agaHue COOEPKuUT 7
[TyHKTOB, 32 IPABIILHOE
[Tpome- BBITIOJTHCHHE KOTOPBIX .
, i epeHITMPOBaHHBIN
19| 4 | xyrounas | 3aganue Ha 3au€te | - | 13 [Hauucnsercs, aueT
arTecTanus COOTBETCTBEHHO,
2,1,2,2,1,2,3 6amna -
MakcumMyM 13 Gansios
6.2. Ilpouenypa nposeaeHusi, KpUTEPHUH OLlEHUBAHUA
Bun npomexxyTouHOM Kpurepun
A b Y ITpouenypa npoBeneHus PHTEp
aTTecTaluu OLICHUBaHUS
PeliTunr oOyyaromierocst o AUCUUILIMHE BHIYUCIISETCS C
y4ETOM PEe3yIbTAaTOB BHITIOJTHEHHBIX TPOBEPOYHBIX 3adaHmi (
1-11) u 6annoB, MOTyYEHHBIX 3a BeIMOTHEHUE JIabopaTopHBIX
. B coorBeTcTBHHM €
Qg QepeHIIMPOBaHHBIN pabot (HYactu 1-7). [IpoxoxieHre MeponpusiTHsI L 0.5.2.6
3a4er npoMexxyTouHoi arrectarui HE oGs3arensHo. Ha 3auére Ho.no.m’m{;/m
o0y4aroliics MeeT BO3SMOKHOCTD MOBBICUTH CBOW PEUTHHT,
BBITIOJIHUB 3ajiaHue Ha 3a4éTe (BoinonHseTcs Ha [1K Ha s3bike
Python, conep>xut 7 myHKTOB)

6.3. OueHo4yHbIe MATEPUAJIBI

KommereHmun

Pesynbrarsl 00yueHus

Ne KM

10

1112(13

YK-2

3HAEeT: UHCTPYMEHTAJIBHBIE CPENICTBA U
WH(GOPMAITMOHHBIE TEXHOJIOTHH aHaTN3a
TAHHBIX UCXO/S N3 UMEIOIINXCS PECYPCOB U
OrpaHUYECHUN

YK-6

'YMeeT: aganTupoBaTh U3BECTHBIE
MPOTPaMMHBIE CPEJICTBA aHAJIN3a JTaHHBIX B
CBOIO MPO(ECCHOHANBHYIO 00J1aCTh, C YUETOM
BO3HHUKAIOIINX OTPAHUYCHUH 110 BpEMEHH U
pecypcam




(DOHI[LI OOCHOYHBIX CPCACTB I10 KAKIOMY KOHTPOJBbHOMY MCPOIIPUATHIO
HaXOIATCA B IIPUIIOKCHUAX.

7. YueOHO-MeTOoAMYEeCKOe 1 MH(OPMAILIMOHHOE 00ecredeHUue TUCHMILIMHBI

IMeuaTHasi yyeOHO-MeTOAUYECKAS] JOKYMEHTALMS
@) OCHOBHAs TUmMepamypa:
HomOposckuii, B. B. Dxonomerpuka Yue0. B. B. [lomOpoBckuii; Hair.
dbon oaroT. KaapoB. - M.: HoBbiil yueonuk, 2004. - 342 c. wi.

Maremaruueckas ctaructika Yue0. ans Bry30B B. b. [opsiunos, 1. B.
[Tanog, I M. IIBetkoBa, O. U. Teckun; Ilox pen.: B. C. 3apyOuna, A. I1.
Kpumenko. - M.: U3narensctBo MI'TY um. H. 3. baymana, 2001. - 423 c. un.
3amsnuH, B. Y. Maremaruueckas craructuka [ Tekct] yue0. mocooue
B. U. 3ananun, E. B. Xaputonona ; FOx.-Ypan. roc. yH-T, Kad. Mar. ananus ;
OYpI'Y. - Yenabunck: U3narenscto FOYpI'Y, 2008. - 146 c.

[IpuknanHas skoHOMETpUKa Hay4d.-npakT. )kypH. OO0 "Mapket JIC
Kopnopermn" xxypnai. - M., 2007-

Kpewmep, H. I1I. Oxonomerpuka [Tekct]| yueOHUK J171s1 By30B MO
crieruanbHOCTAM 3koHOMUKH U yrip. H. III. Kpemep, b. A. Ilytko ; mox pex. H. I1I.
Kpewmepa. - 3-e uza., nepepad. u gom. - M.: OHUTU-ITAHA, 2013. - 328 c.

l.

2.

3.

4.

5.

0) OononrHUMENbHASL IUMePamypa.:

1.

Kpemep, H. 11I. Oxonomerpuka [Tekct]| yueOHUK /17151 By30B 11O
creunanbHOCTAM SkoHOMUKH 1 yrip. H. L. Kpemep, b. A. Ilytko ; mox pen. H. I1I.
Kpemepa. - 3-e uzn., nepepad. u gom. - M.: KOHUTU-ITAHA, 2013. - 328 c.

8) omeuecmeennwvle U 3apy0edtCHble HCYPHANLL NO OUCYUNTUHE, UMerowuecs 8 bubauomexe:
He npenycmorpeHsl

2) MemoouuecKkue YKazaHus 0 Cmyo0eHmos8 no 0C80EHUIO OUCYUNTUHDL.
Meronuueckue ykazaHus K JabopatopHbiM padotam (Yactu 1-7)
JlaraceTsl AJis aHanM3a

Ccouiku Ha 650kHOTHI Google Colab

MHOromMepHbIl CTaTUCTUYECKUIN aHAIIN3

SNk W=

TexcThl nexum

U3 HUX: yuebHO-Memooudeckoe obecnedenue camoCmoamenbHol pabomul cnyoenma:
MHOroMepHBIN CTAaTUCTUYECKAN aHAIU3

I.

DJIeKTPOHHAS Y4eOHO-MeTOoANYeCKAasl IOKYMEeHTAIlUs

Haumenosanue
Ne Buz peeypeas | bubmuorpadudeckoe onrcanue
TUTEPaTyphl ANIEKTPOHHOM
bopme
DIEeKTPOHHO- Uypaxos, E. I1. BBeageHue B MHOrOMEPHBIE CTaTUCTHYECKUE
O —— OoubnuoTeyHas meTozbl : yuebnoe nocobue / E. I1. Uypakos. — CaHKT-
1 cucreMa [TeTepOypr : Jlanp, 2016. — 148 ¢c. — ISBN 978-5-8114-2149-
nuTeparypa ) . )
U37aTeIbCTBA 7. — Tekcr : 3neKTpOHHBIH // JIaHb : SIEKTPOHHO-
Jlanb oubnuoreynas cucrema. — URL:




https://e.lanbook.com/book/87598 (nara oOpameHus:
15.09.2021). — Pexxum moctyna: AJjis aBTOpH3. TIOJIB30BaTENCH.

HpOFpaMMHI)Ie CHCTEMBI CTATUCTHYCCKOI'O aHaJIn3a.
O6Hapy>KCHI/Ie 3aKOHOMepHOCTCﬁ B JAHHBIX C HUCIIOJb30BAHUECM

JIEeKTPOHHO- cuctembl R u s3p1ka Python : yue6Hoe nmocobue / B. M.
OCHOBHAS OnOIMoOTEeYHAS BonkoBa, M. A. Ceménona, E. C. UetBeprakona, C. C. BoxoBs.
TepaTyha cucTemMa — HoBocubupck : HI'TY, 2017. — 74 ¢. — ISBN 978-5-7782-
patyp W3/1aTelIbCTBA 3183-2. — TekcT : 2neKTpOoHHBIH // JIaHb : AIEKTPOHHO-
Jlanb 6ubnuoreynas cucrema. — URL:
https://e.lanbook.com/book/118287 (nara oOpateHus:
15.09.2021). — Pexxum moctyna: AJis aBTOpH3. TIOJIB30BaTENCH.
S EKTPOHHO- Komnbipun, A. C. [IporpammupoBanue Ha Python : yueGHoe
p nocobue / A. C. Konbipun, T. JI. CanoBa. — Coun : CT'Y, 2018.
OoubnroTeyHas .
OcHoBHast — 48 ¢. — TexkcT : anexTpoHHbIN // JIaHb : AIEKTPOHHO-
cucreMa
nmuTepaTypa I p— oubnmuoreynas cucrema. — URL:
https://e.lanbook.com/book/147665 (nara obpatenus:
Jlanb .
15.09.2021). — Pexum nocTymna: A aBTOPU3. MOIH30BATEICH.
['epacumoBa, E. A. DkoHOMETpHKA: pErPECCUOHHBIN aHAIN3 :
DJIEKTPOHHO-
SUGIOTeHAS yaeOHO-MeTomaeckoe nocooue / E. A. I'epacumona, M. 1O.
JlonotHUTEIBHAS cHCTeMa Kapsimes. — Camapa : CamI'VIIC, 2011. — 98 ¢. — Tekcr :
uTeparypa A ATeNLCTEA DIIEKTPOHHEIH // JIaHb : 37eKTpOHHO-ONOIMOTEUHAsI CUCTEMA., —
A URL: https://e.lanbook.com/book/130432 (nara oOpatieHusi:
Jlanb 3
15.09.2021). — Pexxum noctyna: AJjis aBTOpU3. MOJIb30BaTENCH.
Kpyuentok, K. 1O. KoppensinoHHO-perpecCuoHHbIN aHaau3 B
DIEKTPOHHO- PKOHOMETPUYECKUX MOJesX : yueOHoe nocobue / K. 1O.
OcHoBHas OubIMOTEeYHAs Kpyuentok. — Hopunbck : HTUU, 2018. — 108 ¢. — ISBN
TenATYDA cucTeMa 978-5-89009-698-2. — Tekct : anekTpoHHbI // JIanb :
patyp M30aTeIbLCTBA DIIEKTPOHHO-OuOMMoTeynas cucrema. — URL:
Jlanb https://e.lanbook.com/book/155915 (nara obparmenus:
15.09.2021). — Pexum nocTymna: i aBTOPU3. OJIb30BATEIEH.
[kabepuna, I. L. IIporpammupoBanne. OcHOBHI s3bika Python
DIEKTPOHHO- : yaebnoe nmocoowue / I. I11. llkaGepuna, H. JI. Pe3oBa. —
ononHuTebHas OoubmuoTeyHast Kpacnosipck : Cubl'Y um. akagemuxa M. @. Pemernéna, 2018.
TeDpaTYDA cucTeMa — 92 c. — Texkcrt : anexTpoHHbIH // JIaHb : AIIEKTPOHHO-
patyp M3/1aTeNIbCTBA oubmnoreunas cucrema. — URL:
Jlanb https://e.lanbook.com/book/147450 (nara ob6pamenus:
15.09.2021). — Pexum nocTymna: i aBTOPU3. MOJIb30BATEIEH.
MHOTOMEpPHBIE CTATUCTUYECKUE METO/IBI : METOTUYECKUE
DIIEKTPOHHO-
P ykazaHus / cocrasutenu U. JI. Makaposa, A. M. Urnarenko. —
OcHoBHas CHCTEMa Coun : CI'VY, 2018. — 64 c. — TexcT : anekTpoHHbIH // JIaHb :
nuTepaTypa SIaTeIIbCTRa AIIEKTPOHHO-OMOMMoreyHas cucrema. — URL:
HaII[n, https://e.lanbook.com/book/147679 (nara oOpamieHus:

15.09.2021). — Pexxum noctyna: AJjis aBTOpH3. TOJIB30BaTENCH.

[TepedeHpb UCTIONB3YEMOTO MTPOTPAMMHOTO OOECIICUECHHUS:

1. Microsoft-Windows(6eccpodno)
2. Microsoft-Office(6eccpouno)
3. -Python(6eccpouno)

[Tepeyens ncnonap3yeMbIXx NpodeccruoHanbHbIX 0a3 JaHHBIX U HH(OOPMAITMOHHBIX

Her

CIIpaBOYHBIX CUCTCM:




8. MarepunajibHO-TeXHHYECKOE o0ecredeHne 1 CIUTITHHbI

OcHoBHOE 000pyAOBaHUE, CTEH/Ibl, MAKEThI, KOMIIBIOTEPHASI TEXHHKA,

. Ne
Bun 3ansaruit ay IpeAyCTaHOBJIEHHOE IPOrpaMMHOE 0OecrieueHre, UCTIONb3yeMOoe IS
YA pa3IMYHBIX BUAOB 3aHATUN
405
Jlexuun ) [1K ¢ mpoexropom mia npenonasarens+ [IK s crynenTos
[IpakTuueckue 405 N
KOMITBIOTEPHBIN KJIaCC ¢ BBIXOJOM B HHTEPHET
3aHsTUS U ceMuHapsl |(1)




