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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




OIIBIT:

3a1a4 ¢ y4E€TOM UMEIOUINXCSI PECYPCOB M MTPABOBBIX
HOPM YMeeT: IPUMEHSATh MaTeMaTHYeCKIE METObI
00pabOTKM JaHHBIX [T BEIOOpA U peau3aiiu
OINITHMAJIBHOTO CcII0co0a pereHus
npodeccuoHaNbHBIX 3a/1a FiMeeT mpakTudecKkuii

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

OObeM ayTUTOPHBIX 3aHATHH 110

a;\&;na HaumenoBanue pa3aenoB AUCUHUIIIIMHBI BHUIaM B 9acax
P Beero | J1| I3 | JIP

1  [3HAKOMCTBO C S3BIKOM ITporpammupoBanus Python. 4 2 0 2

) Pabota ¢ oubnmmorekoit Numpy s3eika Python. OnucarenpHas ] 4 0 4
CTaTHCTHKA.

3 |PaGora c 6ubnuorexoit Matplotlib. [TocTpoenue rpadukos. 4 2 0 2
KoppensunoHHbIN aHau3 U IPOBEPKa CTATUCTUIECKUX

4 : 8 41 0 4
rurnote3 B Python (6ubnmoreka Scipy).
Pabota ¢ 6ubnuorekoit Pandas s3pika Python. Ananus

5 18 8 0 10
TaOJIMYHBIX TAHHBIX.
Perpeccuonnsrii ananus B Python (Mmogyns Statsmodels u

6 o 12 6 0 6
oubnuoteka Scikit-learn).

7  |KomnonentHsIi ananu3 B Python (metox PCA) 1 1 0 0

8  |OCHOBBI KJIACTEPHOTO aHANIM3a | 3a7a4u KJIacCU(PHUKaIUH. 1 1 0 0

9  |OCHOBBI CTAaTUCTUYECKOTO aHaIN3a JAaHHLIX B R 8 4 0 4

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... ).

[IpoBepka CTaTUCTUYECKUX TUIIOTE3. YPOBEHb 3HAYMMOCTH U p-3HadeHue. [lapHsii
KOPpEJISIIIMOHHBIN aHanu3. J{narpamma paccestnus. JIuneiiHas u panroBas
koppesiuus. [IpoBepka TaHHBIX HAa HOPMAJIBHOCTD ((PyHKIUH OMONIHOTEeKH Scipy)
1 BEIOOpP Kod(pdurmenta koppensaiuu. [IpoBepka rumoTesbl 0 3HAUUMOCTH

ko3 dunmenta koppensiuu. OyHKIUU A1 BBIYUCICHUS KOYPPUITISCHTOB
KOPPEJAIUU U p- 3HAYECHUN Onbanorexku Scipy.

Pabota ¢ oubmmotekoit Pandas. Series (co3manue, aTpuOyThl, HHIEKCAIIHS,
oneparuu, pyHKIMu 1 MeTosl). DataFrame (co3nanue, aTpuOyThl, HHACKCAITHS,
cpe3bl, GuIbTpalus. npeodpazoBaHyue TaOIUIbl, TPYNIIHPOBKA, COPTUPOBKA,
rpaduueckrie BO3MOKHOCTH, CTaTUCTHYECKHE U Ap. GYHKIIMU, CBOTHBIC
TaOJIHIIBL...)

MountupoBanue Google [Qucka. 3arpyska (aitioB paznuyHoro gopmara B
DataFrame (.xIs, .csv, .txt....) c Google aucka

[TapHas muHEITHOM perpeccus u e€ peanmsaius B Moayie Statsmodels.
Haxoxnenue u ananu3 octatkoB. Koadduuuent nerepmunaryn. O1ieHKa KauecTBa
ypaBHeHud. [IpoBepka 3HaUMMOCTH yYpaBHEHHSI U OTJENbHBIX KO3(PPHUIIEHTOB.
['papuueckoe npencrasneHue TMHUM perpeccun. IloctpoeHue napHbIx quarpamMmm
paccestHUs /1711 MHOTOMEPHOI COBOKYMHOCTH B 6ubnuoteke Seaborn. [Toctpoenue
ypaBHEHHSI MHOKECTBEHHOM JIMHEIHOI perpeccun B Moayse Statsmodels

[TocTpoenue ypaBHEHMs TMHEHHON (TTApHOM U MHOXECTBEHHOW) PErPECCUH B
oubmmoreke Scikit-learn. Pa3ouenue BoIOOpKH Ha 00yYarOIIYIO U TECTOBYIO.
OrneHka kauecTBa ypaBHeHUs perpeccuu. [Iporuos ¢ ucnoiapzoBaHuem
PETPECCHOHHOTO YPABHECHMS.

CHIKeHHe pa3MepHOCTH AaHHbIX. MeTon rmaBHbIX KoMIOHEHT (PCA).

10

[ToHsiTHE O KIACTEPHOM aHAJIU3€ U MpolIemMax KiIacCU(pUKAIIIH.

11

A3k TporpammupoBanusi R. OcoOEHHOCTH U BO3MOXKHOCTH si3bIKa. O030p
WCTOYHUKOB M TUIONIAIOK JUIsl paOOThI, HHYOPMAIMH U N3yUYESHHUSI.
[TporpammupoBanue Ha R B Google Colab. OnmcarenbHas CTaTHCTHKA U
BU3yaJIN3alys JaHHbBIX B R.

12

(OCHOBBI KOPPEISIIMOHHOTO U PErPECCUOHHOTO aHaau3a B R.

5.2. lIlpakTyeckue 3aHATHS, CEMHUHAPBI

He npenycmorpensl

5.3. JIaboparopHbie padoThI

| Ne | Ne | HanmeHoBaHME WK KpaTKOE cofiepkaHue Ja0opaTopHol paboThI

| Kou- |




B3aHATUSA

pasnenal

BO
qacoB

Pa6ora ¢ Google [{uckom. OcHoBbl paboTsl B Google Colab. Apudmernyeckue
oneparu B Python. (Jlaboparopusie Pabotel. Yacts 1. - 2 paboThr).

OnHoMepHbIe MacCUBBI U MaTpullbl OndaroTek Numpy. (Jlabopatopusie PaboTbl.
UacTs 2. - 2 paboThI).

Busyanu3zanus qaHabIx B Oubnnorexe Matplotlib - rpaduk, nonuros,
rucTorpaMma, juarpaMma paccesiHus, Kkpyronas auarpamma. (JJaboparopssle
Pabote1. Yacts 3. - 1 pabota).

[IpoBepka JaHHBIX HA HOPMAJIBLHOCTH C TOMOIIBIO PYHKIUI OubimnoTreku Scipy
(xputepun [llanupo-Yunka, Xu-kBanpar, Konmmoroposa-Cmupaosa). [IpoBepka
3HaUUMOCTHU K03 uirenToB koppemsiuuu. (Jlaboparopusie Pabotsr. YacTs 4. - 3
paboTHI).

bubnuoteka Pandas. Series. Datafame. OcHOBHBIE BO3MOKHOCTH PabOTHI.
Craructnueckuit ananu3 B Pandas. (JJabopatopusie Pa6otsl. Hacts 5. - JIP 5,1,
5.2).

MontupoBanue Google [{ucka. 3arpyska natacera B DataFrame u3 TekctoBOTO
¢aitna u Tabauubl Excel. (JlJaboparopusie Pabotsl. Yacts 5 - JIP 5.3).

AHanu3 CBSA3U MeXy nokazareiasimu. [locTpoeHre auarpaMMbl paccessHus.
Br16op ¢opmbl perpeccronHoi KpuBoii. [TocTpoenne ypaBHeHUs mapHOi
nTMHEHOM perpeccun B Moayiie Statsmodels. Koaddurment gerepmunanmm.
Onenka kauecTBa ypaBHeHUs. [IpoBepka 3HAUMMOCTH YpaBHEHUS M OTJEIBHBIX
k02 unrenToB. ['paduyeckoe mpeacTaBieHue TMHUA PETPECCUH.
(JTaboparopusie Pabotsl. HacTs 6. - JIP 6.1).

[locTpoeHue ypaBHEHUSI MHOKECTBEHHOU JIMHEHHOM PErpeccuu B MOyJIe
Statsmodels. (Jlaboparopuasie Pabotsr. Yacts 6. - JIP 6.2).

SA3bik mporpammupoBanus R. 3amyck B Google Colab. 3arpyska B mporpammy
¢aiina excel ¢ Tabnuneit nanupix. Busyanu3zaius 1aHHbIX. BeraucieHue
YUCJIOBBIX XapaKTEPUCTUK (OMUCATEIbHAS CTATUCTHKA), KOPPESIIUOHHBIN aHAIN3
1 IocTpoeHue ypaBHeHuil perpeccui. (Jlabopatopusie Pabotsl. YacTs 7. - JIP
7.1).

5.4. CamocrosiTesqibHasi padoTa CTyIeHTa

Brimonaenne CPC

Crincox nureparypsl (¢ yKa3aHUEM

TToxBunx CPC pasnesnos, miaB, cTpaHuil) / cceiika Ha  [CeMecTp

peCcypc

Koi-
BO
acoB

MOTOTOBKA K JIA00OpaTOpHBIM paboTam

1. MHOrOMepHbIe CTaTUCTUYECKHE METO/IHI :
METOINYECKHe yKa3zaHus / coctaButenu M.
JI. Makaposa, A. M. Urnarenko. — Coun :
CI'yY, 2018. — 64 c. — Tekcr :
HIIEKTPOHHBIH // JIaHb : JIeKTPOHHO-
o6ubnuoreynas cucrema. — URL:
https://e.lanbook.com/book/147679 (nata
oOpamenusi: 15.09.2021). — Pexum
NIOCTYyTIa: 711 aBTOPH3. MOJIb30BaTeNeH. 2.
['epacumoBa, E. A. DxkoHOMeETpHKA!
pEerpecCUOHHBIN aHau3 : yueOHo-
Metonuueckoe mocoodue / E. A. I'epacumoBa,
M. 10. Kapspiues. — Camapa : CamI'VIIC,
2011. — 98 ¢. — TekcT : NeKTpOHHBIH //
JlaHb : 3J€KTPOHHO-OMOINOTEUHAs CUCTEMA.
— URL: https://e.lanbook.com/book/130432

32




(mara obpamenus: 15.09.2021). — Pexum
ToCTyna: A7l aBTOPU3. MOJIb30BATENEH.
TeKCThI JIEKIMI B AJIEKTPOHHOM BHJIE.
MeToanueckue yKkazaHus K 1a00paTopHbIM
paboram. Habop 6mokHoTOoB Google Colab.

IIOArOTOBKA K NPOBCPOUYHELIM 3aJJaHUAM U
TCCTaM, IPOBOAMMBIM Ha JICKIIUAX

1. MHOrOMepHbIe CTaTUCTUYECKHE METO/IHI :
METOIMYECKHe yKa3aHus / cocraButenu 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
oOpamenus: 15.09.2021). — Pexum
NIOCTYyTIA: 711 aBTOPU3. MOJIb30BaTeNeH. 2.
['epacumoBa, E. A. DxkoHOMeTpHKA!
pEerpecCUOHHBIN aHaNu3 : yueOHo-
Metonuueckoe mocooue / E. A. I'epacumoBa,
M. 10. Kapspiues. — Camapa : CamI'VIIC,
2011. — 98 ¢. — TekcT : IeKTpOHHBIH //
JIaHb : 2J€KTPOHHO-OMOINOTEUHAs CUCTEMA.
— URL: https://e.lanbook.com/book/130432
(mata obpamenus: 15.09.2021). — Pexum
TOCTYyTIA: /11l aBTOPH3. MTOJTb30BATENCH.
TekcTsl JIEKIUH B 2JIEKTPOHHOM BHJIE.
Ha6op 6mokaoTOB Google Colab

16

MOAr0TOBKA K JH(PepeHIIMPOBAHHOMY
3a4ETYy

1. MHOTOMEpHBIE CTATHCTUYECKHE METOIHI
MeTon4YecKe yka3zaHus / cocraButenu U.
JI. Makaposa, A. M. Urnarenko. — Coun :
CI'Y, 2018. — 64 c. — Tekcr :
RIIEKTPOHHBIN // JIaHb : 3I€KTpOHHO-
oubmuoreynas cucrema. — URL:
https://e.lanbook.com/book/147679 (nara
obpamenus: 15.09.2021). — Pexum
nocTyna: sl aBTOpU3. MOJIb30BaTeNeH. 2.
['epacumoBa, E. A. DxoHOMeTpHKa:
pErpeccUOHHbIN aHau3 : yueOHO-
MeTonnueckoe nocobue / E. A. T'epacumosa,
M. 10. Kapepiues. — Camapa : CamI'VIIC,
2011. — 98 ¢. — TekcT : 2IeKTPOHHBIIH //
JlaHb : 2IeKTPOHHO-OUONIMOTEYHAS CHCTEMA.
— URL: https://e.lanbook.com/book/130432
(mara obpamenus: 15.09.2021). — Pexum
JI0CTYTIA: 711 aBTOPU3. MOJIb30BaTeNel. 3.
JlomOpoBckuii, B. B. Oxonomerpuka Yueo.
B. B. lomOpoBckuii; Hatt. ¢pona moaror.
kaJpoB. - M.: HoBblil yuebHuk, 2004. - 342
c. mi. 4. Maremarudeckas cTaTucThka Yueo.
U1 BTy30B B. b. I'opsunos, 1. B. I1asnos,
[. M. LIBetkoBa, O. W. Teckun; Iox pen.: B.
C. 3apyouna, A. I1. Kpumenko. - M.:
W3narensctBo MI'TY um. H. O. baymana,
2001. - 423 ¢. wi. 5. 3ananuH, B. U.
Maremarndeckast ctatuctika [ Tekct] yueb.
nocooue B. 1. 3ansanun, E. B. XaputoHosa ;
FOx.-Ypai. roc. yH-1, Kag. Mar. ananus ;

HOVpI'VY. - Uensbunck: U3nareabcTBo

23,5




HOVYpI'Y, 2008. - 146 c. 6. [Ipuknannas
PKOHOMETpPHKA Hayd.-lipakT. )KypH. OO0
"Mapket JIC Kopnopeiimn" xxypnai. - M.,
2007. 7. Kpemep, H. I1I. DxoHomeTpuka
[Tekct] yueOHHK /ISt By30B IO
CIeMaIbHOCTAM KOHOMHUKH U yrip. H. .
Kpewmep, b. A. Ilytko ; nox pen. H. 1.
Kpewmepa. - 3-e uzn., mepepad. u gorm. - M.
IOHUTU-JTAHA, 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. Ceménoga, E. C.
Uerseprakosa, C. C. BoxxoB. —
HoBocubupck : HI'TY, 2017. — 74 ¢. —
ISBN 978-5-7782-3183-2. — Tekcr :
DIIEKTPOHHBIH // JIaHb : 3IeKTPOHHO-
o6ubnuoreynas cuctema. — URL:
https://e.lanbook.com/book/118287 (mara
obpamenust: 15.09.2021). — Pexum
ToCTyNa: 75l aBTOPU3. MOJIb30BATENEH.
9.Komnsipun, A. C. IIporpammupoBaHue Ha
Python : yuebnoe mocobue / A. C.
Komnbipun, T. JI. CanoBa. — Coun : CT'Y,
2018. — 48 c. — TekcT : PNeKTpOHHBIH //
JIaHb : 2J€KTPOHHO-OMOINOTEYHAs CHCTEMA.
— URL: https://e.lanbook.com/book/147665
(mara obpamenus: 15.09.2021). — Pexum
ToCTyNa: 751 aBTOPU3. MOJIb30BATENEH.
TeKCThI JIEKLHUI B AJIEKTPOHHOM BHJIE.
MeToanueckre ykazaHus K 1a00paTopHbIM
paboram. Habop 6moknoToB Google Colab.

6. DOoHJ OLIEHOYHBIX CPE€ACTB IAJId IMPOBCJACHUA TCKYIIECIro KOHTPOJIA YCIIEBACMOCTH,
HpOME)ICYTO‘IHOﬁ arrecranmun

KonTposnb kauecTBa 0CBOSHMSI 00pa30BaTEIbHOM MPOrPaMMBbI OCYIIECTBIISIETCS B
cootBeTcTBUH ¢ [losio’keHHEM 0 OANITbLHO-PEHTHHTOBOM CHUCTEME OIIEHUBAHUS PE3YJIFTaTOB
y4eOHOM IeSITEILHOCTH 00yYaIOIIUXCSI.

6.1. KonTpoabubie meponpusitusa (KM)

HazBanue Yun-
Ne | Ce- Bun Makc.| Ilopsanok HauuclIeHUs
KOHTpOJIBHOIO  (Bec THIBA-
KM|mectp| koHTpoIs 6art 0amioB
MEpOIPUSITHS ercd B [TA

3aziaHue COLNEPKUT 2
[TyHKTa, 3a IPaBUIbHOE

Texymuii | 3amanue 1 "Cpennt nddepeHIpoOBaHHBIN
1 4 yil A P ,,H 2 2 |BBIIOIHEHHE KAXKIOTO mpdepeHinp
KOHTPOITb BBITIOJTHEHUS 3a4eT
[MyHKTa Hauucsaercs 1
Oann
3agaHue coaepxxuT 15
2| 4 Texymumii 3ananue 2 4| 15 [MOAMYHKTOB,3a i epeHITMPOBaHHBII
KOHTPOJIb "Numpy1" [MPaBWJILHOE BHITIOJTHEHUE [3a4€T

Ka)KI0T0 HauuciseTcs 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 Hauucisiercs 1 6amn
pabota)
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 KaXIyr0 MPaBUIBHO .
Texymmii | paboTel. YacTs 6 nudpepeHITpoBaHHbII
17| 4 " " 9 | 2 |BbIMONHEHHYIO paboTy
KOHTPOJIb Perpeccus" ( 2 3a4eT
Hauucisiercs 1 6amn
paboThI)
JIP copgepxut 6 3anaHuid,
3a MPaBUIIBLHOE
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 HibdepenpoBanHHi
19| 4 | xyrounas | 3agaHue Ha 3a4éte | - 13 |Haumcisercs, ?aqu PCHIMP
aTTecTanus COOTBETCTBEHHO,
2,1,2,2,1,2,3 6amna -
MakcuMyM 13 GasioB
6.2. Ilpouenypa nposeaeHusi, KpUTEPHUH OLlEHUBAHUA
Bun npomexxyTouHOM Kpurepun
A b Y [Ipouenypa npoBeaeHus PHTEp
aTTecTaluu OLICHUBaHUS
PeliTunr oOyyaromierocst o AUCUUILIMHE BHIYUCIISETCS C
y4ETOM PEe3yIbTAaTOB BHITIOJTHEHHBIX TPOBEPOYHBIX 3adaHmi (
1-11) u 6annoB, MOTyYEHHBIX 3a BeIMOTHEHUE JIabopaTopHBIX
. B coorBeTcTBUM C
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. ITacnopt oHaa OLIEHOYHBIX CPEACTB
K p 5 Noe KM
OMIIETCHIIUU €3yJIbTaThl 00yUCHUS
Y Y 12|314(5]6{7(8(9({10]11|12{13|14{15|16{17|18[19
3HAET: HHCTPYMEHTAJIbHBIE CPEICTBA U
VK- WH(GOPMAITMOHHBIE TEXHOJIOTHH aHaTN3a ol e e el B
TAaHHBIX MCXO/I U3 UMEIOLUXCS PECYPCOB U
OrpaHUYECHUN
'YMeeT: aanTupoBaTh H3BECTHHIC
MIpOrpaMMHBIE CPEICTBA aHATN3a JJAHHBIX B
YK-6 CBOIO MPOECCHOHANIBHYIO 00JIaCTh, ¢ YU€ToM | [H | [+ + | + H
BO3HUKAIOIINX OIPAaHUYCHUN IO BpEMEHU H
pecypcam




TumnoBsie KOHTPOJIBHBIC 3aJaHUS 110 KaAXKAOMY MCPOIIPUATHIO HAXOIATCA B

IMPUIIOKCHUAX.

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.

SNk W=

TekcTe! nexoun

Meronuueckue ykazaHus K JadopaTtopHbiM pabotam (Yactu 1-7)
MHOromMepHbIl CTaTUCTUYECKUIN aHAJIN3

Ccouiku Ha 6110kHOTH Google Colab

JlaraceTsl 1 aHalIn3a

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

No OcHoBHOE 000pY/I0BaHUE, CTEH/IbI, MAKEThI, KOMIIBIOTEpHAs TEXHUKA,
Bup 3ansarui ayz_[ IpeAyCTaHOBJIEHHOE IPOrpaMMHOE 0OecrieueHre, UCTIONb3yeMOoe IS
pa3IUYHBIX BUJOB 3aHATHI
405
Jlexuun ) [1K ¢ mpoexropom mia npenonasarens+ [IK s crynenTos

[IpakTuueckue 707 N
KoMIbloTepHBIN KJIacc ¢ BBIXOJJOM B UHTEPHET
3aHsTUS U ceMuHapsl |(1)




