FOJ)KHO-YPAJIBCKHUI T'OCYJIAPCTBEHHBIA YHUBEPCUTET

aucuiuInHbl 1.0.02.M1.02 IIporpammupoBanue il aHAIN3A TAHHBIX

YTBEPX/IAIO:

PykoBonuTenbs HanpaBieHUs

s ;
%% SreKTpoHHH

oVpry HOa

[comy o
om0

28.04.2022

CBEJIEHMS O BIIAJIEJIBLIE 1911
ma C. A.

B crcTeMe

PABOYAS ITPOI'PAMMA

s Hanpasiaenus 01.03.04 IIpuknagnas MaremMarvka

ypoBeHb bakanaBpuar
¢popma o0yueHust ouHas

C.A. 3arpebunHa

kaeapa-pazpadorunk Matemarnueckoe U KOMIIbIOTEPHOE MOJIETUPOBAHKE

PaGouas nporpamma coctasiena B coorBeTcTtBuu ¢ @I'OC BO no HanpapieHUIO
noarotoBku 01.03.04 [Ipukiagnas MaTemMaTrka, yTBepKAEHHBIM MTPUKa3oM MUHOOpHAYKHU

or 10.01.2018 Ne 11

3aB.xadenpoii pazpaboTynka,

1.¢bu3.-Mar.H., mpod.

Pazpabotuuk nmporpamMmel,
K.TE€XH.H., JIOTICHT

oxmmeanmsiii 1911, xpanmtes B cereme
HHOTO JOKyMeRTO0G0pOTa

CBEJIEHUSI O BIIAJIEJIBLIE TT9TT
an: 3arpebmna C. A

sa
28.04.2022

S .
ﬁ‘@ﬁ% rextponis

1OVpry 10

CBEJIEHMS O BIIAJIEJIBLLE 31T
aciu 1. B.

iv
26.04.2022

YenssOMHCK

C. A. 3arpebuna

. B. [Tapacuu



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

[lepedens mpeAnIeCTBYIOMUX TUCIIATUIHH, [lepedens MOCIETYIOMUX AUCITUTITHH,
BUJIOB paboT yueOHOro MniaHa BUJIOB paboOT

1.4.02.M1.01 AHanu3 JaHHBLIX U TEXHOJIOTHUU
pabOTHI C TaHHBIMU,
1.0.29 S3p1ku mporpaMMHUpOBaHUs

1.®.02.M1.03 IIpunoxeHus ¥ NpaKTHUKa aHATIU3a
TAaHHBIX

TpeboBaHMs K «BXOIHBIM» 3HAHUSIM, YMEHHUSIM, HABbIKAM CTYIE€HTA, HEOOXOAUMbIM
IPpY OCBOCHUH JJAHHOM AMCLMIUIUHBI M IPUOOPETEHHBIM B PE3YIbTaTe OCBOCHUS
NPEALIECTBYOIUX JUCHUILINH:

Jucnurmza TpeboBanus

1.0.02.M1.01 Ananu3 1aHHBIX ¥ TEXHOJIOTUHU 3HaeT: crocoObl cbopa, 0OpabOTKH U aHATU3a




paboThI C JAHHBIMU

TaHHBIX JUISI PEIICHHUS CBOMX MPO(eCCHOHATBHBIX
3a7a4 ¢ y4ETOM UMEIOIINXCS PECYPCOB U TIPABOBBIX
HOpM YMeeT: MPUMEHSITh MaTeMATUIeCKUE METOBI
00pabOTKH JaHHBIX IS BEIOOpA U pean3aliun
ONTUMAJIHOTO CTIOC00a peIIeHus
npodeccroHaIbHBIX 3a/1a4 MIMeeT mpakTHieCcKuid
OTIBIT: UMEET HaBBIKU 00padOTKN MH(POpMAIH B
cpene Excel

1.0.29 S3p1ku mporpaMMHUpOBaHUs

3HAEeT: MHCTPYMEHTBI M METO/bI YIIPABIICHUS
BPEMEHEM IPH BBIIOJIHEHUU KOHKPETHBIX 33134,
OCHOBHBIC A3BIKHW IPOTpaMMUPOBAHUA VYmeer:
dbopMyTHpOBATh HETH TUIHOCTHOTO U
po(heCCHOHAIBHOTO PA3BUTHS U ONIPEICIATH
YCIIOBUS UX JOCTHKEHUS, IPUMEHITH OCHOBHBIC
METOJIbI ¥ IPUEMBI IporpamMmupoBanus Mmeer
MPAKTHYECKHUI OMBIT: TUTAHUPOBAHUS
CaMOCTOSITEIPHONU PaOOThI 1 COOCTBEHHOM
EeSTEIbHOCTH, PeaTH3aIiy CTaHJapTHBIX
AJITOPUTMOB C UCITIOJIB30BAHUEM PA3JIMYHBIX SA3BIKOB

pOrpaMMHUPOBAHHS

4. O0béM 1 BUABI YUeOHOIl padoOTHI

OO6u1as TpyA0€eMKOCTh JUCHUILUIMHBI cocTaBiseT 4 3.e., 144 4., 64,25 4.

KOHTAKTHOU paboThI

Pacnpenenenue no cemectpam
Bcero B yacax
Bun yueOHo# paboTh
4acoB Homep cemectpa
4

OO0mmast TpyI0EMKOCTh JUCITUTLITNHBI 144 144
Ayoumophvie 3aHAmusL: 64 64

Jlexuuu (JI) 32 32

[IpakTueckue 3aHATUS, CEMHUHAPHI U (WIIN) IPYTHE BUIIBI 0 0
aynuTopHbIX 3aHsaTHil (I13)

Jlabopatopusie pabotsl (JIP) 32 32
Camocmosmenvuas paboma (CPC) 71,75 71,75

C IPUMEHEHUEM JIMCTAHIIMOHHBIX 00pa30BaTeIbHBIX 0
TEXHOJIOTUN

MOJITOTOBKA K IMPOBEPOYHBIM 33JIaHUSM U TECTaM, 16 16
[MPOBOIMMBIM Ha JICKIUAX

MTOJITOTOBKA K JIA0OpaTOPHBIM paboTam 32 32

MOATOTOBKA K TU(dEepeHITMPOBAHHOMY 3a4ETy 23,75 23.75
KoHCynbranuy 1 poMeKyToYHasl aTTeCTalus 8,25 8,25
By koHTpOs (3a4eT, qud).3a4eT, IK3aMeH) - nud.3auer

5. ConepxkaHue TUCHMILIMHBI

Ne
paznena

Haunmenopanue pa3aciioB JUCHUIITIMHBL

OObeM ayTUTOPHBIX 3aHATUH 110
BHJIaM B 4acax

Beero |JI| I3 | JIP




1 [3HAaKOMCTBO C S3BIKOM NporpammupoBanust Python. 4 2 0 2
) Pabota ¢ 6ubnuorekoit Numpy si3bika Python. OnucarensHast 3 4 0 4
CTaTHCTHKA.
3 |Pabora c 6ubnuorexoit Matplotlib. [TocTpoenue rpadukos. 4 2 0 2
4 KoppensaumoHHbIl aHaIN3 U IPOBEPKA CTATUCTUYECKUX ] 4 0 4
runore3 B Python (6ubnmoreka Scipy).
5 Pabota c oubnmorekoit Pandas si3bika Python. Ananus 13 2 0 10
TAaOJMYHBIX TAaHHBIX.
Perpeccuonnslii ananus B Python (Momyns Statsmodels u
6 o 12 6 0 6
oubnuotexa Scikit-learn).
7  |KomnonentHsIil ananu3 B Python (metox PCA) 1 1 0 0
8  |OcHOBBI KJIACTEPHOTO aHATN3a U 33a]]a4H KJIACCHU(PHUKALINH. 1 1 0 0
9  |OCHOBBI CTAaTUCTUYECKOTO aHAIM3a JIaHHBIX B R 8 4 0 4
5.1. Jlekuun
Ne Ne Kox-
HaumeHoBaHMe niM KpaTKoe coJiepKaHue JIEKIIMOHHOTO 3aHATUS BO
NeKLuu(pas3aena
4acoB
S13p1k mporpamMmmupoBanus Python. OcoOeHHOCTH 1 BO3MOXHOCTH si3bIKa. KpaTkmii
1 1 |0030p OCHOBHBIX OMOIMOTEK /171s aHAIM3a JaHHBIX. O030p HCTOYHHUKOB U 2
TUIOINAAOK JJIst pabOThl, UH(OPMALIUU M U3yUEHHUSL.
bubnnoreka Numpy (pabota ¢ maccuBamu). OHOMEpHBIE MACCUBBI Numpy :
CO3/1aHNE, OCHOBHBIE ONIEpAllNH, T€HEPALINS CITy4YaiiHbIX MacCUBOB,MHIEKCALINS,
cpe3bl, punbTpanus, yHKIUN U METObI. JIByMepHbIe MaccuBbl Numpy
2 2 |(maTpulpl) : CO3/1aHUE, OCHOBHBIE ONEpaliy, TeHEpalus CIlydaiHbIX 4
MacCHBOB,MHJIEKCAllUs, Cpe3bl, GUIbTpanus, QyHKIUNA U METOAbI, MaTPUYHBIE
oTepaluu, IeMEHTHI IMHEeHHOH anredpsl. OnucarenbHast CTaTUCTHKA B Numpy
(pyHKIMM 1 METOBI 17151 BBIYUCIICHUS! CTATUCTUYECKUX XapAKTEPUCTHUK).
3 3 bubnuorexa Matplotlib. I'padpuueckoe otobpaxkeHne faHHbIX (rpaduK, MOJIUTOH, )
rrcTorpaMMa, Kpyropasi iuarpamma...).
[TpoBepka CTaTUCTUYECKUX TMIIOTE3. YPOBEHb 3HAUNMOCTHU U p-3HaueHue. [apHsblii
KOPpEJISILIMOHHBIN aHanu3. J{narpamma paccestnus. JInHeiiHas u paHroBas
4 4 [Koppensus. ITpoBepka AaHHBIX Ha HOPMAJIBHOCTH ((PYHKIMU OUOIMOTEKH Scipy) 4
1 BbIOOp Ko3(pPunnenta koppensauuu. [IpoBepka runoTesbl 0 3HAYUUMOCTH
ko3¢ purrenTa Koppensuun. OYHKIUH JUIsl BHIYUCIEHUS KOYPPHUIIHEHTOB
KOppEeJISILUY U p- 3HaUYeHUI Onbmuoreku Scipy.
Pabora ¢ 6ubmuotekoit Pandas. Series (co3manue, aTpuOyThl, HHACKCAIHS,
onepauuu, pyHknuu u Mmerozsl). DataFrame (co3nanue, arpuOyThl, MHIEKCALU,
5 5  |cpe3sl, puikTpanus. mpeodpa3oBaHre TaOIHIIBI, TPYITUPOBKA, COPTHPOBKA, 6
rpaduueckre BO3MOXKHOCTH, CTATUCTUYECKHUE U Ap. QyHKIIMU, CBOIHBIE
TaOJIHIIBL...)
6 5 MonTupoBanue Google ucka. 3arpy3ka ¢aitioB paznuyHoro ¢popMara B )
DataFrame (.xls, .csv, .txt....) ¢ Google nucka
[Tapnast muHeHOM perpeccus u e€ peanuzanus B Mmoayne Statsmodels.
Haxoxnenue u ananu3 octatkoB. Koaddunuent gerepmunanmu. OueHka KadyecTna
7 ¢ |ypaBHEHHS. [TpoBepka 3HAYUMOCTH YPaBHEHUS U OTACITHHBIX KOY(D(OUITUEHTOB. 4
[‘paduueckoe npeacTaBieHue JUHUU perpeccuu. IlocTpoeHne napHeIxX AuarpaMmm
paccestHusI 1711 MHOTOMEPHOW COBOKYITHOCTH B Oubimoreke Seaborn. [Toctpoenue
ypaBHEHHsI MHOXKECTBEHHOM JIMHEIHOI perpeccun B moayie Statsmodels
[TocTpoenue ypaBHeHUs TUHEHHON (TTApHOM U MHOXKECTBEHHOMW) perpeccuu B
8 6 |oubnuoteke Scikit-learn. Pa3ouenune BbIOOpKH Ha 00yUarOLIyI0 U TECTOBYIO. 2
OreHKa KauecTBa ypaBHEHUs perpeccui. IIporHo3 ¢ Ucnosib30BaHUEM




pErpeCCHOHHOIO ypaBHEHHUS.

9 7  |CHmxkeHHE pa3MepHOCTU AaHHBIX. MeTon raBHbIX KoMOHEHT (PCA).

10 8  [[TonsiTue 0 KJIacTEpHOM aHaAJIM3€E U NMpodiieMax KiIacCu(UKaIIH.

S13b1k MporpamMmmupoBanus R. OcoOGeHHOCTH ¥ BO3MOXKHOCTH s3bIKa. O030p
WCTOYHHUKOB U TUIOMIAO0K JIUISl paOOThI, UHPOPMAITIH U U3yUCHUS.
[TporpammupoBanue Ha R B Google Colab. OnucarenbHas cTaTHCTUKA U
BHU3YyaJn3alys JaHHbIX B R.

11 9

12 9  |OcHOBBI KOPPEISALMOHHOIO M PETPECCUOHHOIO aHanu3a B R.

5.2. llpakTyeckue 3aHATHS, CEMHUHAPDbI
He npenycmorpeHnsl

5.3. JIabopaTropHbie padoThI

Ne Ne

HammeHoBaHue WK KpaTKoe cofiepkaHue J1abopaTopHoi paboThI
3aHATHsApa3IeNna)

Koi-
BO
4acoB

Pabota ¢ Google JInckom. OcHoBbI paboTel B Google Colab. Apudmernueckue
oreparuu B Python. (Jlaboparopusie Pabotel. Yacts 1. - 2 paboThr).

OpmHOMepHBIE MacCUBHI B MaTpulibl Ondmuorekn Numpy. (Jlabopatopusie PaGoThi.
UacTs 2. - 2 paboThI).

Busyanu3zamus qaHabIx B Oubnunorexe Matplotlib - rpaduk, nonmros,
3 3 [rucrorpamma, 1uarpamMma paccesiHus, Kpyronas quarpamma. (JlaboparopHsie
Pabots1. Yacts 3. - 1 pabota).

[IpoBepka JaHHBIX HA HOPMAJIBHOCTH C TOMOIIBIO (PYHKIUI OnbmoTekn Scipy
(xputepun [Hlanupo-Yunka, Xu-kBanpar, Konmmoroposa-Cmupaosa). [IpoBepka
3HaUUMOCTHU K03 uirenToB koppemsiuuu. (Jlaboparopusie Pabotsr. YacTs 4. - 3
paboThI).

bubnunoreka Pandas. Series. Datafame. OcHOBHBIE BO3MOXHOCTH pa0OOTHI.
5 5 |Craructuyeckuii ananus B Pandas. (Jlaboparopusie Pabotsl. Yacts 5. - JIP 5,1,
5.2).

MountupoBanue Google /{ucka. 3arpy3ka natacera B DataFrame u3 TekcToBOTO
¢aitna u Tabauubl Excel. (Jlabopatopusie Pabotsl. Yacts 5 - JIP 5.3).

AHaiu3 CBA3M MeXIy NokasarensiMu. [locTpoeHne auarpaMmbl paccestHUS.
Br16op dhopmbl perpeccronHoi KpuBoii. [TocTtpoeHne ypaBHeHUs mapHOi
nmuHelHoN perpeccun B Moayie Statsmodels. Koagdunment nerepmunanuu.
OreHka kauecTBa ypaBHeHUs. [IpoBepka 3HAUMMOCTH YpaBHEHUS U OTACIBHBIX
ko3¢ urmentos. ['paduueckoe npeacTaBaeHUE JUHUU PETPECCHU.
(JTaboparopusie Pabotsl. HacTs 6. - JIP 6.1).

[locTpoeHue ypaBHEHUS! MHOKECTBEHHON JIMHEHHOM PErpeccuu B MOyJIe
Statsmodels. (Jlaboparopuasie Pabotsr. Yacts 6. - JIP 6.2).

A3p1k mporpammupoBanus R. 3anmyck B Google Colab. 3arpy3ka B mporpammy
¢aiina excel ¢ Tabnuneit nanHbpix. Busyanu3zaius 1aHHbIX. BeraucieHue

9 9  |4MCNOBBIX XapaKTEPUCTHK (OMUCaTeNbHas CTATUCTUKA), KOPPESIIMOHHBIN aHATH3
1 IocTpoeHue ypaBHeHuid perpeccud. (Jlabopatopusie Pabotel. YacTs 7. - JIP

7.1).

5.4. CamocrosiTesqibHasi padoTa CTyIeHTa

Brimonmaenne CPC

Crincok nureparypsl (¢ yKa3aHUEM

TTonsun CPC
pas3zelioB, IIaB, CTPAHUIT) / CChUIKA Ha

CemecTtp

Koi-
BO




peCcypc

4aCOB

IIOArOTOBKA K NPOBCPOUYHELIM 3aJIJaHUAM U
TCCTaM, IPOBOAMMBIM Ha JICKIIUAX

1. MHOrOMepHbIe CTaTUCTUYECKHE METO/IHI
METOIMYECKHe yKa3zaHus / coctaButenu M.
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 aBTOPH3. MOJIb30BaTeNeH. 2.
['epacumoBa, E. A. DxkoHOMeTpHKA:
pEerpecCUOHHBIN aHau3 : yueOHo-
Metonuueckoe mocooue / E. A. I'epacumoBa,
M. 10. Kapspiues. — Camapa : CamI'VIIC,
2011. — 98 ¢. — TekcT : NeKTpOHHBIH //
JIaHb : 3J€KTPOHHO-OMOINOTEUHAs CUCTEMA.
— URL: https://e.lanbook.com/book/130432
(mata obpamenus: 15.09.2021). — Pexum
TOCTYyTIA: /11l aBTOPH3. TOJTb30BATENCH.
TekcTsl JIEKIUH B 2JIEKTPOHHOM BHJIE.
Ha6op 6mokaoTOB Google Colab

16

[MOJIFOTOBKA K JIA0OpaTOPHBIM paboTam

1. MHOTOMEpHBIE CTATHCTUYECKHE METOIHI
MeToM4ecKe yka3zaHus / cocraButenu U.
JI. Makaposa, A. M. Uraarenko. — Coun :
CI'Y, 2018. — 64 c. — Tekcr :
RIIEKTPOHHBIN // JIaHb : 3I€KTpOHHO-
oubnuoteynas cucrema. — URL:
https://e.lanbook.com/book/147679 (nara
obpamenus: 15.09.2021). — Pexum
NOCTYyTIA: 11l aBTOPH3. MOJIb30BATENEH. 2.
['epacumoBa, E. A. DxoHOMeTpHKa:
pErpeCCHOHHBIN aHAIN3 : yu4eOHO-
MeTonnueckoe nocobue / E. A. T'epacumosa,
M. 10. Kapepiues. — Camapa : CamI'VIIC,
2011. — 98 ¢. — TekcT : 2MeKTPOHHBIIH //
JlaHb : 2NIeKTPOHHO-OUOIMOTEYHAS CHCTEMA.
— URL: https://e.lanbook.com/book/130432
(mara obpamenus: 15.09.2021). — Pexum
JI0CTYTIA: 711 aBTOPH3. MOJIb30BaTENEH.
TeKCTBI JTIEKIIUH B 2JIEKTPOHHOM BHJIE.
MeTtoauueckue yKa3aHus K J1a00opaTopHbIM
paboram. HaGop 6okHOTOB Google Colab.

32

MOJITOTOBKA K U (HepeHITPOBAaHHOMY
3a4ETYy

1. MHOTOMEpHBIE CTATUCTUICCKUE METOJIHI :
MeToJMYecKue yka3aHus / coctaButenu .
JI. Makaposa, A. M. Urnarenko. — Coun :
CI'y, 2018. — 64 c. — Tekcr :
HIIEKTPOHHBIH // JIaHb : JIEKTPOHHO-
oubmmoreunas cucrema. — URL:
https://e.lanbook.com/book/147679 (nara
obpamienus: 15.09.2021). — Pexxum
oCTyMa: IJIsl aBTOPH3. MOJIb30BaTeeH. 2.
['epacumoBa, E. A. DxkoHomeTpuKa:
PETPECCHOHHBIN aHAN3 ;| y4eOHO-
Metonuueckoe mocoodue / E. A. I'epacumoBa,
M. 10. Kapspiues. — Camapa : CamI'VIIC,

2011. — 98 ¢. — TeKcCT : IEeKTPOHHBIH //

23,75




JIaHb : 2J€KTPOHHO-OMOINOTEYHAs CHCTEMA.
— URL: https://e.lanbook.com/book/130432
(marta obpamenus: 15.09.2021). — Pexum
TIOCTYTIA: JIISl aBTOPH3. MOJTb30BATENCH.
TeKCThI JIEKIUI B AJIEKTPOHHOM BHJIE.
MeTtoauueckne yKa3aHus K J1a0opaTopHbIM
paboram. Habop 6moknoToB Google Colab.

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

KonTposnb kauecTBa 0CBOSHMsI 00pa30BaTEIbHON MPOrPaMMBbI OCYIIIECTBIISIETCS B
cootBeTcTBUH ¢ [lonioskeHrEM 0 OaNITbHO-PEHTHHTOBOM CUCTEME OIIEHUBAHUS PE3YJIBTaTOB
y4eOHOM JIeSITEIFHOCTH 00yJaIOIIUXCSI.

6.1. KonTpoabubie meponpusitusa (KM)

Hazanue Yuu-
Ne | Ce- Bun Makc.| Ilopsanok HauuclIeHUs
KOHTpOJIBHOIO  (Bec THIBA-
KM|mectp| koHTpoIs 6art 6amioB
MEpOIPUSITHS ercs B [TA
3agaHue COOEPKUT 2
. [MyHKTAa, 3a MPaBHUIILHOE .
Texymuii | 3aganue 1 "Cpenbl ’ ndpdepeHIMPOBAHHBIMH
1 4 yil A P ,,H 2 2 |BBIIOIHEHHE KAXKIOTO mpdepeHinp
KOHTPOJTb BBITIOJTHEHUS 3a4ueT
[MyHKTa Hauucisaercs 1
Oamn
3agaHue coaepxuT 15
. MOJIITYHKTOB, 32 .
Texymmi 3ananue 2 nddepeHIMPOBAHHBIMH
2 4 KOHznij "N?Jm L 4 | 15 |opaBUJIBHOE BBITIOJHEHUE gaqq:f PEHIMP
p py Ka)K10ro Hauucissercs 1
Oan
3aaHue COAEPKUT 6
Texyuii 3ananue 3 [IyHKTOB, 3a [IPaBUJILHOE epeHIEpOBAHHLI
3 4 Konz ollh "OnucarenpHas 4 6 [|BBIIOJIHEHUE KAXKIOTO e p p
P crarucruka" [TyHKTa Hauucisercs |
Oamn
3anaHue (TecT) COAepKUT
4l 4 Texymuit | 3ananue 4 (Tecr) 61 10 10 BompocoB, 3a Kax bl |qudQpepeHIMpoBaHHbII
KOHTpoJb |"Numpyl+Numpy2" [TPaBUJIbHBIN OTBET 3a4eT
Hauucisgercs 1 6amr
3agaHue COAepKUT 5
. MyHKTOB, 32 MIPAaBUILHOE .
Texyuuit 3ananue 5 ’ ndpdepeHIMPOBAHHBIH
5 4 KOH”ZH;]'IB 'Tﬂa (rxa" 2 | 5 |BBIOJIHEHUE KAXI0TO ilaqq;%) PEHIMP
P P [MyHKTa Hauucsaercs 1
Oamn
3ajaHuEe COAEPKUT 2
Texymui 3aganue 6 [MyHKTa, 32 MPAaBUJIBHOE ddeperImpoBaHHbiii
6 4 Y "[IpoBepka gaHHbIX | 4 4  |BBIIIOJIHEHHE KAXKIOTO p p
KOHTPOJIh " 3a4eT
Ha HOPMaJLHOCTh [MyHKTa HAYKUCIIAEeTCs 2
Oamta
3agaHue (TECT) COMEPKUT
71 4 Texymmit | 3amanue 7 (TecT) 21 9 9 BompoCoB, 3a Kaxabl  |uddepeHnnpoBaHHbIHI
KOHTPOJIb "Koppensuus" [PaBWIbHBIN OTBET 3a4eT
HauKcisgercs 1 6amr
8 4 | Texymui 3ananue 8 4 5 [3amanue conepxur S i GepeHIpoBaHHbBIN




koHTposib | "Koaddumnument MOJITYHKTOB, 32 3a4eT
KOppesuu [PaBHJIbHOE BBITTOJIHEHUE
ITupcona" Kayk70ro Hauucisercs |
Oas1
3aaHue COAEPKUT 3
Texymuii T1YHKTa, 32 IIPaBUIIbHOC nudpepeHITpoBaHHbII
9 Y 3aganne 9 "Series" | 2 3 [BBIIIOJIHEHHME KaXKIOI'0 p p
KOHTPOJIIb 3a4eT
MyHKTa Hauucisiercs |
Oas1
3agaHue COACPIKUT 5
. [IYHKTOB, 33 IPAaBUJIbHOE .
Texymmmii 3amanue 10 y ’ P nudepeHpoBaHHbII
10 " " 4 5 |BBIMOJIHEHHUE KaXKJI0TO
KOHTpPOJIb DataFrame 3a4eT
MyHKTa Hauucisercs |
Oa1
3agaHue COACPKUT 5
Texymit 3ananue 11 [MyHKTOB, 32 IPAaBUIIbHOE 1 epeHIIPOBAHHbII
11 M "IlapHast tuHeHast | 6 | 5 [BBINOJIHEHUE KaXKJIOTO p P
KOHTPOJIb " 3a4eT
perpeccust MyHKTa HaYuclnsercs |
Oan
JlaGoparopHsie
. 3a Kax/1yro MpaBUIbHO .
Texymmii | pabotsl. YacTs 1 nudpepeHIpoBaHHbII
12 " " 6 | 2 |[BBIMOIHEHHYIO PabOTY
koHTpouib |"OcHoBbl Python" (2 3a4eT
HauucnseTcs 1 Gann
paboThl)
JlaboparopHsbie
. 3a Ka)ky1o PaBUIbHO .
Texymuit | pabotsl. HacTs 2 Qg pepeHIIMPOBaHHBIN
13 " " 9| 2 [BeIMOIHEHHYIO PabOTY
KOHTPOJIb Numpy" (2 3a4eT
HayucnseTcst 1 Gann
paboThI)
JlaGoparopHsle
N 3a IpaBWIBHO N
Texyumit | pabotsl. Yacts 3 ¢ depeHIIMPOBaHHbBIN
14 A o 6 1 |[BBIMONHEHHYIO paboTy
KOHTpPOJIb Matplotlib" ( 1 3a4eT
HauucseTcs 1 Gann
pabora)
JlaGoparopHsie 3a Ka)x1yro MPaBUIILHO
Texymui n(pepeHIMpOBaAHHBIN
15 ym pabotel. Yacte 4 | 9 | 3  |BBINIOJIHEHHYIO paboTy prddepenyp
KOHTPOJTb |\& o v 3a4eT
Scipy" ( 3 pa®oTbI) HayucisieTcst 1 Gann
JlaGoparopHsie 3a Kax1yro MPaBUILHO
Texymmi n(ppepeHIMpOBaAHHBIN
16 ym pabotel. Yacte 5 | 12| 3  |BBINOJHEHHYIO paboTy pddepenyp
KOHTpPOIIb |, " 3a4eT
Pandas" ( 3 pa6or) Hauucisiercs 1 6amn
JlaGoparopHsie
. 3a KaXXIy1o MPaBUIBHO .
Texymmit | pabotsl. Yacts 6 ¢ depeHIINPOBAHHBIH]
17 " i 9| 2 |[BeIMOIHEHHYIO PabOTY
KOHTpPOJIb Perpeccus" ( 2 3a4eT
Hauucsiercs 1 6amn
paboThI)
JlabopaTtopHbie JIP conepxut 6 3amanuii,
18 Texymuit | pabotsl. Hacts 7 6 | o [@TpaBuIbHOE Qg pepeHIIMPOBaHHBIN
KOHTPOJIb "SA3pik R" (1 BBITIOJTHEHHE JTHOOBIX 3 3a4eT
pabota) Hauucisiercs 1 6amn
3agaHue cCoAepKUT 7
MYHKTOB, 33 IPAaBUJIBHOE
[Tpome- BBITIOJTHEHHE KOTOPBIX .
N ¢ depeHIPOBAHHBIH]
19 KyTouHas | 3ajanue Ha 3au€re | - | 13 |Haumcisercs, et
arTecTanus COOTBETCTBEHHO,

2,1,2,2,1,2,3 Ganna -
MakcuMyM 13 GasioB

6.2. Ilpouenypa nposeaeHusi, KpUTepru OLlEHMBAHUSA




Bun npomexxyTouHOR TDOIEIYDA DOBCICHS Kpurepun
aTTeCTalyH potciyba MpoBeA OLICHUBAHUS

PeliTunr oOyuaroierocst o AUCHUITIINHE BBIYUCIISETCS C
Y4€TOM PE3YNBbTAaTOB BHIIIOJIHEHHBIX TPOBEPOYHBIX 3adaHUM (
1-11) u 6anoB, MOMTyYEHHBIX 3a BbINOIHEHHE JIabopaTOpHBIX
Qg QepeHIIMPOBaHHBIN pabot (Hactu 1-7). [IpoxoxieHrne MeponpusiTHs

3a4eT npomexyrouHoit arrecrauuu HE o6s3atensho. Ha 3auére
o0y4aroluiics uMeeT BO3MOKHOCTb MOBBICUTH CBOW PEUTHHT,
BBITIOJTHUB 3a7jaHue Ha 3auére (BoinonHsercs Ha [1K Ha s3bike
Python, conep>xut 7 myHKTOB)

B cooTBeTCTBUH C
. 2.5, 2.6
[lonoxxeHus

6.3. ITacnopt oHaa OLIEHOYHBIX CPEACTB

Kommnerennun PesynbraTsl 00yueHust

3HAEeT: UHCTPYMEHTAJIBHBIE CPENICTBA U
MH(POPMALIMOHHBIE TEXHOJIOTUHU aHAJIHM3a
TAHHBIX UCXO/s U3 UMEIOIINXCS PECYPCOB U
OrpaHUYEHUN

YK-2

YMeeT: alanTUpOBaTh U3BECTHBIE
MpPOTPaMMHBIE CPEJICTBA aHAJIN3a JIAHHBIX B
YK-6 CBOIO MPO(eCCHOHANBHYIO 007acThb, ¢ yuéTtoM | [+ | [+ + | | + [+
BO3HHUKAIOIINX OTPAHUYCHUH 110 BpEMEHH U
pecypcam

Tumnosslie KOHTPOJIBHBIC 3aaHUs 110 KAXKAOMY MCPOIIPHUATHIO HAXOAATCS B
ITPHUIIOKCHUAX.

7. YueOHO-MeTOANYeCKOe M HH(POPMaIHOHHOE 00ecTrieyeHne TUCIUIINHBI

IHeuaTHas yyeOHO-MeTOAUYECKAS] JOKYMEHTALMS
@) OCHOBHAs TUMepamypa:
1.  JomOposckuii, B. B. Oxonomerpuka Yue6. B. B. JlomOGpoBckuii; Har.
dbona moarot. kaapos. - M.: HoBbiit yueonuk, 2004. - 342 c. wi.
2. Maremarnueckas craructuka Y4eo. s Bry30B B. b. ['opsunos, U. B.
[TaBnos, I. M. LigetkoBa, O. 1. Teckun; Ilox pen.: B. C. 3apybuna, A. II.
Kpumenko. - M.: U3narensctBo MI'TY um. H. 3. baymana, 2001. - 423 c. u.
3.  3Bamanun, B. . Maremarnueckas craructuka [ Tekct] yue6. mocooue
B. U. 3ansnun, E. B. Xaputonosa ; FOx.-Ypai. roc. ya-1, Kad. Mar. ananus ;
IOVYpI'Y. - Yengabunck: M3narenscTo FOYPI'Y, 2008. - 146 c.
4. IlpuxknaaHas 3KOHOMETpHUKA Hayd.-npakT. )kypH. OO0 "Mapxker J1C
Kopnopenmn" xypnai. - M., 2007-
5. Kpewmep, H. III. DxonomeTpuka [ TexcT] yueOHUK AJ1s1 BY30B 1O
criennaIbHOCTAM SkoHOMUKH 1 yrip. H. L. Kpemep, b. A. IlyTko ; mox pexn. H. II.
Kpewmepa. - 3-e uzn., nepepad. u gon. - M.: KOHUTU-ITAHA, 2013. - 328 c.

6) OononHumenbHas IUmepamypa:
1.  Kpemep, H. IlI. Dxonomerpuka [ TekcT] ydeOHHK AJi By30B IO

crennabHOCTAM SkoHOMUKH 1 yrip. H. L. Kpemep, b. A. IlyTko ; mox pen. H. III.
Kpewmepa. - 3-e uzn., nepepad. u gom. - M.: OHUTU-ITAHA, 2013. - 328 c.

6) omedyecmeernHvle U 3apy6€9fCHbl€ JHCYPHAJbLL NO Oucuunﬂuﬂe, umeroujuecs 6 oubruomexe:



He npenycMoTpenbt

2) MemoouuecKkue YKazaHus 01 Cmyo0eHmos no 0C80EHUI0 OUCYUNTUHDL.
MeTtoanueckue ykazaHus K jaboparopasiM padboram (Hactu 1-7)
JlaraceTsl i1 aHaIM3a

SNk W=

TexcThl nexuum

Ccounku Ha 6510KkHOTBI Google Colab
MHOrOMepHBIN CTaTUCTUYECKAN aHAIU3

U3 HUX: Y4eOHO-Memoouyeckoe obecneyerue camocmosamenbHol pabomsl CmyoeHma:
MHOromMepHbIN CTaTUCTUYECKUIN aHAJIN3

I.

JJIeKTPOHHAsAA Y4e0OHO-MeTOANYeCKAs JOKYMEHTAIlUs

HaumenoBanue
No Buz peeypeas | bubnuorpaduueckoe onrcanue
JTUTEPATyPHI AIIEKTPOHHOUN
dhopme
Uypakos, E. I1. BBenenne B MHOrOMEpHBIE CTATUCTUYECKUE
JJIEKTPOHHO- meTonsl : yuebnoe nocobue / E. I1. Uypakos. — CaHKT-
OnbIMoTeYHas [TerepOypr : Jlans, 2016. — 148 c. — ISBN 978-5-8114-2149-
JlononHUTEIBHAS N
1 TenaTVDa cuctema 7. — Texcr : 37eKTpOHHBIH // JIaHb : 3IeKTPOHHO-
patyp M30aTeIbCTBA ounonnoreynasa cucrema. — URL:
Jlanp https://e.lanbook.com/book/87598 (nara oOpameHus:
15.09.2021). — Pexxum moctyna: AJis aBTOpH3. TIOJIB30BaTENCH.
[TporpaMMHBIC CHCTEMBI CTATUCTHYECKOTO aHAJIH3a.
OOHapyKeHHe 3aKOHOMEPHOCTEH B JaHHBIX C UCMIOIB30BAaHUEM
JIEeKTPOHHO- cuctembl R u s3p1ka Python : yue6Hoe nmocobue / B. M.
OCHOBHAS OnOIMOTEeYHAS BonkoBa, M. A. Ceménona, E. C. UetBeprakona, C. C. BoxoBs.
2 TepaTyha cucTemMa — HoBocubupck : HI'TY, 2017. — 74 ¢. — ISBN 978-5-7782-
patyp 31aTeNIbCTBA 3183-2. — TekcT : 2neKTpOoHHBII // JIaHb : AIEKTPOHHO-
Jlanb oubmuoreunas cucrema. — URL:
https://e.lanbook.com/book/118287 (nara oOpareHus:
15.09.2021). — Pexxum moctyna: AJjis aBTOpH3. TIOJIB30BaTENCH.
S EKTPOHHO- Komnbipun, A. C. [IporpammupoBanue Ha Python : yue6HOe
P nocobue / A. C. Konbipun, T. JI. CanoBa. — Coun : CT'Y, 2018.
OoubnuoTeyHas .
3 OcHoBHast cHcTeMa — 48 ¢. — TexkcT : anexTpoHHbIH // JIaHb : AIEKTPOHHO-
nmuTepaTypa 3 1ATeILCTE oubnmuoreunas cucrema. — URL:
A https://e.lanbook.com/book/147665 (nara oOparmmeHus:
Jlanb .
15.09.2021). — Pexwum nocTymna: Ajisg aBTOPHU3. MOIb30BATEICH.
['epacumoBa, E. A. DkoHOMETpHKA: perPECCUOHHBIN aHAIN3 :
DIEeKTPOHHO-
SUGIOTeUHAS yaeOHO-MeToamaeckoe nocooue / E. A. I'epacumona, M. 1O.
4 JlonoHUTEIBHAS cHCTeMa Kapsimes. — Camapa : CamI'VIIC, 2011. — 98 ¢. — Tekcr :
uTeparypa A ATeNLCTE DIIEKTPOHHEIH // JIaHb : 31eKTpOHHO-OMOIMOTEUHAsI CUCTEMA. —
8 URL: https://e.lanbook.com/book/130432 (mara oOpamieHus:
Jlaab 3
15.09.2021). — Pexwum nocTymna: A aBTOPU3. OJIb30BATEIEH.
Kpynuentok, K. FO. KoppensiiimoHHo-perpecCHOHHBIN aHanu3 B
DIEKTPOHHO- PKOHOMETPUYECKUX MOJEsX : yueOHoe nocobue / K. 1O.
OcHOBHAs OubmuoTeyHas Kpyuentok. — Hopunsck : HTIH, 2018. — 108 c. — ISBN
5 cuctema 978-5-89009-698-2. — TekcT : aneKTpoHHbIH // JIaHb :
Teparypa p
patyp 130aTeIbLCTBA DIIEKTPOHHO-OuOMMoTeynas cucrema. — URL:
Jlanb https://e.lanbook.com/book/155915 (nara obparmenus:

15.09.2021). — Pexwum noctymna: ajis aBTOPU3. MOJIb30BATEIEH.




[[ka6epuna, I I11. [TporpammupoBanue. OcHOBHI si3bIKa Python
DIEKTPOHHO- : yauebnoe nocoowue / I. I11. [lIkabepuna, H. JI. Pe3oBa. —
OubmuoTeyHas KpacHosipck : Cubl'Y um. akanemuka M. ®@. Pemernéna, 2018.
JlonmoIHUTEIbHAS -
6 TenaTVDa cucreMa — 92 c. — Tekcrt : snexTpoHHbIH // JIaHb : AIIEKTPOHHO-
patyp M3/1aTelIbCTBA oubnuoreunas cucrema. — URL:
Jlanb https://e.lanbook.com/book/147450 (nara obparenus:
15.09.2021). — Pexum noctymna: ajis aBTOPU3. OJIb30BATEIEH.
MHOroMepHbIE CTaTUCTUYECKHE METO/IbI : METOINYECKHUE
DJIEKTPOHHO-
- ykazanus / coctaBurenu . JI. Makaposa, A. M. Urnatenko. —
OcHoBHas Coum : CT'Y, 2018. — 64 c. — TexkcT : anexTpoHHbI // JlaHb :
7 cucreMa
muTeparypa A ATeNLCTEA PIIEKTPOHHO-O0MOMMoTeuHas cuctema. — URL:
A https://e.lanbook.com/book/147679 (nara obparueHus:
Jlanp .
15.09.2021). — Pexxum moctyna: A aBTOpH3. TIOJIB30BaTENCH.

[Tepedenp UCTIONB3YEMOTO MTPOTPAMMHOTO OOCCIICUCHHS:

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

[Tepedyens ncnoab3yeMbIX NpodeccuoHanbHbIX 0a3 JTaHHBIX U UH(OOPMAITMOHHBIX
CIIPABOYHBIX CUCTEM:

Her

8. MaTepI/IaJIbHO-TeXHI/I‘leCKOC o0ecreueHue AUCHUIIINHBI

OcHoBHOE 000pyIOBaHUE, CTEH b, MAKEThI, KOMIIBIOTEPHASI TEXHHKA,

Jlexuun

)

. Ne
Bup 3ansruit Ayt IPeAyCTaHOBJIEHHOE IPOrPaMMHOE 00ecIeueHHe, UCTIONIb3yeMOe IS
o pa3IUYHbIX BUJOB 3aHATHI
IIpakTnueckue 405 .
KoMIbroTepHBIi KJIacC ¢ BBIXOZOM B UHTEPHET
3aHsTUS U cemuHapsl |(1)
405

[1K ¢ npoexropom uist npenogasareis+ 11K s ctyneHTos




