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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

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

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

YueOHast IpaKTUKa, TEXHOJIOTHYECKasl (MPOEKTHO-
TEXHOJIOTUYECKas) IPaKTHUKa (2 ceMecTp)

1.0.09 Teopus onTuMHU3aLNH,
1.9.02.M1.03 IIpunoxenus ¥ MpakTHKa aHAIN3A
TAaHHBIX

TpeboBaHMs K «BXOIHBIM» 3HAHUSM, YMEHHUSIM, HABbIKAM CTY/IE€HTA, HEOOXOIUMbBIM
IPY OCBOCHUH JIAHHOM JAUCIHMIUIUHBI M IPUOOPETCHHBIM B PE3yIbTaTe OCBOCHUS
MPEAIECTBYOIINUX TUCIUILIINH:

Jucrumimna | TpeboBanus




1.0.02.M1.01 AHanu3 JaHHBIX U TEXHOJIOTHU
paboTHI C TAHHBIMU

3HaeT: crocoObl cOopa, 00pabOTKM U aHATH3a
TAHHBIX JIJIS1 PEIICHUS] CBOMX TPO(eCCHOHATBHBIX
3a1a4 ¢ y4E€TOM UMEIOUINXCS PECYPCOB M MTPABOBBIX
HOpPM YMeeT: MPUMEHSITh MaTeMaTHIECKUE METOIBI
00pabOTKU JaHHBIX IS BEIOOpA U peaTu3aiuu
ONTUMAIILHOTO crioco0a pemeHus: imeet
MMPAKTUYECKUI OIIBIT:

YueOHast MpaKTHUKa, TEXHOJIOTHYecKas (IPOEKTHO-
TEXHOJIOTUYECKas) IpaKkTHUKa (2 ceMecTp)

3HaeT: crnocoObl NEPBUYHOM 00pabOTKH
uHGOpMAIH, STUIECKUE HOPMBI 1 YCTAHOBJICHHBIE
NpaBuiIa KOMaHIHOW paboThl YMeeT: HaXOAUTh U
KPUTHUECKHU aHAJIM3UPOBATh UH(POPMAIIHIO,
HEOOXOIUMYIO ISl PELICHUs TOCTABICHHON 3a1a4H,
pa3pabaThIBaTh MaTEMaTHICCKUE MOJICIIH,
QITOPUTMBI U KOMITBIOTEPHBIE TPOTPaMM ISt
MMPECAJIOKCHHBIX 3a1a4, KPpUTHYCCKH OLICHUTDH

A EKTUBHOCTD HCIIOIB30BAHUS BPEMEHH MPH
PCIICHNU IMOCTABJICHHBIX 3a/1a4, a TaAK¥XKC,
OTHOCHTEJIBHO MOJyYEeHHOTO Pe3yJIbTara,
MCIIONTB30BaTh MaTeMaTHue CKUH arrmapar B pCICHUA
npodeccHoHaNbHBIX 3a/1au MmMeeT npakTuueckuii
OIIBIT. J€KOMIIO3UIINN MMOCTaBJICHHON 3aJa4H,
BbIJIENIAs €€ 0a30BbIE COCTABIIAIONINE, yUaCTHS B
obMeHe nHpopMaIueld, SHAHUSIMHU U OTIHITOM B
UHTEpecax BBIMOJHEHUs KOMaHIHON 3a1a41, OLECHKH
JTMYHOCTHBIX PECYPCOB TI0 JIOCTIDKEHHIO TIeNeil
yIpaBJIEHUS] CBOUM BPEMEHEM ISl YCIEIIHOTO
BBITIOJTHEHUS [TOPYUYEHHOM paboThl U cCaMOpa3BUTHA,
POTrpaMMHOM peanu3ay aJropuTMOB 3a/1a4
npodeccroHaTbHON NEeITeTbHOCTH

4. O0bém 1 BUABI YUeOHOH PadOTHI

OO6m1ast Tpy10€eMKOCTh TUCIUIUIMHBI cocTaBiseT 4 3.e., 144 4., 72,25 4.

KOHTAKTHOU PabOThI

Pacrnipenenenue mo cemectpam
N Bcero B Hacax
Bun yuebuoid padore: 4acoB Homep cemectpa
4
OO6mmas Tpy10EMKOCTh TUCIIUTUTHHBI 144 144
AyoumopHhvie 3auamusi: 64 64
Jlexuuu (JI) 32 32
[IpakTuueckue 3aHITHs, CEMUHAPHI U (WIH) JPYTUE BUABI 0 0
ayauTopHbIxX 3aHaTuil (I13)
JlabGopatopusbie pabotsl (JIP) 32 32
Camocmosmenvras paboma (CPC) 71,75 71,75
MOJrOTOBKA K MPOBEPOYHBIM 33JIaHUSIM U TECTAM, 16 16
[MPOBOIMMBIM Ha JICKIUSAX
MOJTOTOBKA K Ta0OpaToOpHBIM paboTam 32 32
MOATOTOBKA K TU(PPEepeHITMPOBAHHOMY 3a4ETy 23,75 23.75
KoHcynbTanum u npoMexxyTodHas aTTecTalus 8,25 8,25
Bux konTpons (3adet, qud.3avueT, IK3aMeH) - nud.3auer




5. Conep:kaHue IMCUUIIMHBI

N OO0beM ayTUTOPHBIX 3aHITHH 11O
pasngena HaumeHnoBanue pa3ienoB IUCHUTUIMHBI BHUJIaM B Yacax
Bcero J| II3 JIP
1  [3HaKOMCTBO C SI3BIKOM MporpammupoBanus Python. 4 2 0 2
) Pabota ¢ oubnmuorekoit Numpy s3eika Python. OnucarenpHas ] 4 0 4
CTaTHUCTHKA.
3 [Pabora c bubamnorexoit Matplotlib. ITocTpoenue rpagpukos. 4 2 0 2
4 KoppensunoHHbIN aHau3 U IPOBEPKa CTATUCTUIECKUX 3 4 0 4
runote3 B Python (6ubnuoreka Scipy).
5 Pabora ¢ 6ubimorekoit Pandas si3pika Python. Anamms 18 g 0 10
TaOIMYHBIX TAHHBIX.
Perpeccuonnsrii ananus B Python (Mogynp Statsmodels u
6 . 12 6 0 6
oubnmmoreka Scikit-learn).
7  |KommonentHsbIi ananu3 B Python (metog PCA) 1 1 0 0
8  |OCHOBBI KJIaCTEpHOTO aHAIM3A U 3a/1a4i KIIacCU(PUKAIUU. 1 1 0 0
9  |OCHOBBI CTaTUCTHYECKOTO aHAIN3a JaHHBIX B R 8 4 0 4
5.1. Jlekuun
Ne Ne Kox-
HauMenoBaHue Wil KpaTKoe COMEpKaHue JICKITMOHHOTO 3aHITUS BO
JeKIuulpas3aena
4acoB
S3b1k mporpammupoBanus Python. Oco6eHHOCTH 1 BO3MOXHOCTH si3bIKa. KpaTkmii
1 1  |0030p OCHOBHBIX OMOMMOTEK JJIs aHanu3a JaHHBIX. O030p UCTOYHUKOB U 2
TUTOINAJOK ISt paObOTHI, HH()OPMAIIMU 1 U3yYCHHUSI.
bubmorexa Numpy (padora ¢ maccuBamu). OqHOMEpHBIE MaccuBBI Numpy :
CO3/1aHK€, OCHOBHBIE ONEpalli, TeHEPALKs CITyYailHbIX MaCCUBOB,MHIEKCALINS,
cpe3bl, pusTpanus, GyHKIUH 1 METOBL. JIByMepHBIE MaccuBBI Numpy
2 2 |(marpuisl) : co3/1aHUE, OCHOBHBIE OMEpalluy, TeHepalus CIIydaiHbIX 4
MAaCCHBOB,HHJICKCAITUs, CPE3bl, PYIIBTpANNs, QYHKIIMH U METOIBI, MATPUIHBIC
oTiepaIuu, AMEMEHThI TUHEeHON anredpel. OnucarenpHas cTaTucTuka B Numpy
(pyHKIIMM U METONBI [Tl BBIYUCIICHUS CTATHCTUICCKUX XapPAKTEPUCTHK).
3 3 bubnnorexa Matplotlib. I'paduueckoe oroOpakeHre JaHHBIX (TpaduK, MOIUTOH, )
rucTorpamMma, Kpyronast iuarpamma... ).
[IpoBepka CTaTUCTUUECKHUX TUIIOTE3. YPOBEHb 3HAUUMOCTH U p-3HaueHue. [lapHblii
KOppesUMOHHBIN aHanu3. [Juarpamma paccessHus. JIuHeliHas U paHrosast
4 4 [KOPpensms. [TpoBepka gaHHBIX HA HOPMATBHOCTH ((PYHKITUU OHOIHMOTEKH Scipy) 4
U BBIOOD K03 urmenTa koppemnsauuu. [IpoBepka rumnores3s 0 3HAYUMOCTH
ko3¢ dunrenTa koppensauun. OyHKIUN TSl BBIYUCIECHUS KOAPOUIIMEHTOB
KOpPEJISILIMY U P- 3HaUeHH 6ubimoreku Scipy.
PaGora c 6ubnuorexoit Pandas. Series (coznanue, aTpuOyThl, HHACKCALINA,
onepanuu, pyHkmuu u Metoabl). DataFrame (co3nanue, aTpuOyThl, HHACKCAIINA,
5 5  |cpessl, hunbTpanus. mpeodpa3oBaHue TabIHIIbI, TPYIITUPOBKA, COPTHPOBKA, 6
rpaduaeckre BO3MOKHOCTH, CTATUCTHYSCKHE U AP. PYHKIIMH, CBOTHBIC
TaOJHIIBL... )
6 5 MonTupoBanue Google ucka. 3arpyska ¢aitioB panuyHoro ¢popmara B )
DataFrame (.xIs, .csv, .txt....) ¢ Google aucka
[Tapuas nuHeHOM perpeccus U e€ peanuzanus B Moayie Statsmodels.
7 6 Haxoxxnenue u ananus ocratkoB. Koaddumuent nerepmunanuu. OneHka kauecTna 4
ypaBHeHuUs. [IpoBepKka 3HAUMMOCTH YPaBHEHHSI U OTJEIBHBIX KO3(DPHUIIHCHTOB.
['paduueckoe npepcrabiaeHue JUHUMU perpeccuu. IlocTpoeHne napHbIx quarpamMmm




paccesHUs It MHOTOMEPHOU COBOKYMHOCTH B 6ubnmuoteke Seaborn. [Toctpoenue
ypaBHEHWS MHO)KECTBEHHOM JIMHEWHOU perpeccuu B Moayie Statsmodels

[TocTpoenue ypaBHeHUs TUHEHHON (TTApHOM U MHOXECTBEHHOMW) perpeccuu B
oubmuoteke Scikit-learn. Pazouenue BoIOOpKH HA OOYYAIONIYIO U TECTOBYIO.
OreHKa KauecTBa YpaBHEHUS perpeccud. [I[porHo3 ¢ UCIOIb30BaHHEM
PErpecCHOHHOTO ypaBHEHMUS.

CHIDKeHHe pa3MepHOCTH AaHHBIX. MeTon raBHbIX KoMoHEHT (PCA).

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

11

A3b1k MporpammupoBanusi R. OcoO0eHHOCTH ¥ BO3MOXKHOCTH si3bika. O030p
MCTOYHHUKOB M TUIOMIAJIOK JUI paboThl, HH(POpPMAIMK U U3yUYEHUSI.
[TporpammupoBanue Ha R B Google Colab. OnucarensHas cTaTucTUKa U
BU3yaJIN3allvusad JAHHBIX B R.

12

(OCHOBBI KOPPECIHIUOHHOIO U pCrpC€CCHOHHOTO aHaJI3a B R.

5.2. llpakTHyecKue 3aHATHS, CEMHUHAPbI

He npenycmorpenst

5.3. JIaboparopHbie padoThI

Ne
3aHATUA

Ne

pa3aciia

HaunmeHoBaHue WK KpaTKoe cofiepkaHue J1a0opaTropHoi paboThI

Koi-
BO
4acoB

Pa6ora ¢ Google /Tuckom. OcHoBbl paboTsl B Google Colab. Apudmernyeckue
oneparuu B Python. (Jlaboparopusie Pabotel. Yacts 1. - 2 paboThr).

OnHoMepHbIe MacCUBBI U MaTpullbl OndaroTek Numpy. (Jlaboparopusie PaboTs!.
UacTts 2. - 2 paboThI).

Busyanu3zamus qaHabIx B Oubanorexe Matplotlib - rpaduk, nonuros,
THCTOTpaMMa, AuarpaMMa paccesHus, Kpyrosas quarpamma. (JlaboparopHsie
PaGotel. Yacts 3. - 1 pabora).

[IpoBepka JaHHBIX HA HOPMAJIBLHOCTH C MOMOIIBIO (PYHKIMI OnbnnoTeku Scipy
(xputepun [lanupo-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).

MonTtupoBanue Google [lucka. 3arpyska garacera B DataFrame u3 TekcToBoro
¢aitna u Tabmuist Excel. (JJaboparopusie Pabotsl. Hacts 5 - JIP 5.3).

AHanu3 cBS3U MeXy nokaszareiasimu. [locTpoeHre auarpaMMbl paccessHus.
Br16op ¢opmbl perpeccronHoi KpuBoii. [TocTpoenne ypaBHeHUs mapHOi
TMHEHOM perpeccun B Moayiie Statsmodels. Koaddurment aerepmunanmm.
Onenka kauecTBa ypaBHeHUs. [IpoBepka 3HAUMMOCTH YpaBHEHUS M OTJCIBHBIX
ko2 unreHToB. [ paduyeckoe mpeacTaBieHUe JTUHUA PETPECCUHU.
(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 ¢ Tabnuueit nanupIX. Busyanuszauus ganHeix. Beraucnenue
YICIIOBBIX XapaKTEPUCTUK (OMUcaTeNbHAsl CTaTUCTHKA), KOPPEISLIUOHHBIN aHaIu3
1 IocTpoeHue ypaBHeHuii perpeccui. (Jlabopatopusie Pabotsl. YacTs 7. - JIP
7.1).




5.4. CamocrosiTesibHasi padoTa CTyIeHTAa

Brimonnenue CPC

TTonsun CPC

Crincok nureparypsl (¢ yKazaHUEM
pasnenos, IiaB, CTPAHUIL) / CChUIKA HA

peCcypc

CemecTtp

Koi-
BO
JacoB

IIOATOTOBKA K IIPOBCPOYHBIM 3alaHUSAM U
TCCTaM, IPOBOAMMBIM Ha JICKIUAX

1. MHOTOMEpHBIE CTATUCTUICCKUE METOJIBI :
METOIMYECKUE yKa3aHus / cocTaButenu M.
JI. Makaposa, A. M. Urnarenko. — Coun :
CI'Y, 2018. — 64 c. — Tekcr :
HIIEKTPOHHBIH // JIaHb : 2JIEKTPOHHO-
oubnuoreynas cucrema. — URL:
https://e.lanbook.com/book/147679 (nara
obpamienus: 15.09.2021). — Pexxum
NOCTYyTIA: ISl aBTOPH3. MOJIb30BATENEH. 2.
['epacumoBa, E. A. DkoHOMeTpHKa:
PErpeCcCHOHHBIN aHAIN3 : yu4eOHO-
MeTonnueckoe nmocodue / E. A. T'epacumosa,
M. 10. Kapspiues. — Camapa : CamI'VIIC,
2011. — 98 ¢. — TekcT : ANIeKTPOHHBIH //
JlaHb : AMEKTPOHHO-OMOIMOTEYHAS CHCTEMA.
— URL: https://e.lanbook.com/book/130432
(mara obpamenus: 15.09.2021). — Pexum
NIOCTYTIA: JIJIsl aBTOPH3. MOJIb30BATEIICH.
TeKCThI JIEKIUI B AJIEKTPOHHOM BHJIE.
Ha6op 61okHoTOB Google Colab

16

[MOJIrOTOBKA K Ta0OpaToOpHBIM paboTam

1. MHOTOMEpHBIE CTATUCTUYECKUE METO/IBI :
METOJMYECKHUE yKa3aHus / coctaButenu U.
JI. Makaposa, A. M. Urnarenko. — Coun :
CI'Y, 2018. — 64 c. — Tekcr :
PIIEKTPOHHBIH // JIaHb : 3JIEeKTPOHHO-
o6ubnuoreynas cuctema. — URL:
https://e.lanbook.com/book/147679 (nara
obpamenus: 15.09.2021). — Pexum
OCTyma: A7l aBTOPU3. MOJIb30BaTeNeH. 2.
['epacumoBa, E. A. DxoHOMeTpHKa:
pErpecCUOHHBIN aHau3 : yueOHO-
MeTtoandeckoe nocoodue / E. A. I'epacumona,
M. 1O. Kapsbimes. — Camapa : CamI'VIIC,
2011. — 98 ¢. — TekcT : 3NeKTPOHHBIH //
Jlanb : AeKTpOHHO-OMONINOTEYHAs cCUCTEMA.
— URL: https://e.lanbook.com/book/130432
(mara oopamenus: 15.09.2021). — Pexum
OCTyTIA: 711 aBTOPH3. MOJIB30BATENICH.
TeKCThI JIEKIMI B AJIEKTPOHHOM BHJIE.
MeToanueckre yKa3aHus K 1a00paTopHbIM
paboram. Habop 6iokHOTOB Google Colab.

32

MOAroTOBKA K A PepeHIrnpoBaHHOMY

3a4ETYy

1. MHOrOMEpHBIE CTATUCTUYECKUE METO/IBI :
METOJIMYeCKUe yKa3aHus / coctaButenu U.
JI. Makaposa, A. M. Urnarenko. — Coun :
CI'Y, 2018. — 64 c. — Teker :
DIIEKTPOHHBIH // JIaHb : 3JIEeKTPOHHO-
oubanoreynas cucrema. — URL:
https://e.lanbook.com/book/147679 (nara
obpamenusi: 15.09.2021). — Pexum

23,75




NOCTYyTIA: 711 aBTOPH3. MOJIb30BaTENeH. 2.
['epacumoBa, E. A. DkoHomeTpuKa:
pErpecCUOHHBIN aHaNu3 : yueOHo-
Metonuueckoe mocooue / E. A. I'epacumoBa,
M. 10. Kapspiues. — Camapa : CamI'VIIC,
2011. — 98 ¢. — TekcT : NIeKTpOHHBIH //
JIaHb : 2J€KTPOHHO-OMOINOTEYHAs CHCTEMA.
— URL: https://e.lanbook.com/book/130432
(mata obpamenus: 15.09.2021). — Pexum
T0CTyNa: 75l aBTOPU3. MOJIb30BATENEH.
TeKCThI JIEKIHI B AJIEKTPOHHOM BHJIE.
MeToanueckue ykazaHus K 1a00paTopHbIM
paboram. Habop 6mokHoToB Google Colab.

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

KonTposnb kauecTBa 0CBO€HMsI 00pa30BaTEIbHOM MPOrPaMMBbI OCYIIECTBIISIETCS B
cootBeTcTBUH ¢ [lonoskeHrEM 0 OalTbHO-PEUTHHIOBOM CUCTEME OIIEHUBAHUS PE3YJIBTaTOB
y4eOHOM IEeSITEIFHOCTH 00yJaIOIIUXCSI.

6.1. KonTpoabHubie meponpusitusa (KM)

Hazanue Yuu-
Ne | Ce- Bun KOHTDONLHOLO BecMaKC. [Topsimox HauncaeHus LiBa
KM|mectp| koHTpoIs P 6art 0amioB
MEpOIPUSITHS ercs B [TA
3agaHue COAEPKUT 2
. [MyHKTa, 3a MPaBUIILHOE .
Texymmuii | 3aganue 1 "Cpenbl ’ ndpdepeHIMPOBAHHBIH
1 4 yil A P ,,H 2 2 |BBIIOIHEHHE KAXKIOTO pmdepeHinp
KOHTPOJTb BBITIOJTHEHUS 3a4eT
[MyHKTa Hauucsaercs 1
Oamn
3agaHue coaepxuT 15
. MOJIITYHKTOB, 32 .
Texymmi 3ananue 2 ndpdepeHIMPOBAHHBIMH
2 4 yi " . " 4 | 15 |mpaBUJIBHOE BBITIOJHEHUE pmpdepeniup
KOHTpPOJIb Numpy1 3a4eT
KaXXJ10ro Hauucsiercs 1
Oan
3agaHue COAEPKUT 6
Texyuii 3ananue 3 [IyHKTOB, 3a [IPaBUJILHOE epeHIEpOBAHHLI
3 4 Konz ollh "OnucareapHas 4 6 |BBIIOJIHEHUE KAXKIOTO e p p
P crarucruka" [TyHKTa Hayucisercs |
Oamn
3anaHue (TecT) COAepKUT
4l 4 Texymuit | 3ananue 4 (Tecr) 61 10 10 BompocoB, 3a Kax bl |qudQpepeHIMpoBaHHbII
KOHTpoJb |"Numpyl+Numpy2" [IPaBUJIbHBIN OTBET 3a4eT
Hauucisgercs 1 6amr
3agaHue COAepKUT 5
. MyHKTOB, 32 MIPAaBUILHOE .
Texymmit 3ananue 5 ’ ndpdepeHIMPOBAHHBIH
5 4 yil " ! " 2 5 |BBINOJIHCHHE KaXKIOTO mpdepeHinp
KOHTPOJTb I'paduka 3a4eT
[MyHKTa Hauucisaercs 1
Oamn
Sananne 6 3ajaHuEe COAEPKUT 2
6| 4 Texymumii "Tposepka nammsix | 4 | 4 MyHKTA, 32 MPaBWIbHOE  |TH(QepeHIIMPOBAHHBII
KOHTPOJTb POBEP BBITIOJITHEHHE KaXKJIOTO 3a4eT

Ha HOPMaJIbHOCTB"

[TyHKTa HaYMcseTcs 2




Oaiuta

3anaHue (TecT) COAEPKUT

7 Texyumit | 3amanue 7 (Tect) 21 9 9 BonpocoB, 3a KaXIbl  |quddepeHInpOBaHHBIH]
KOHTPOJIb "Koppensauus" [IPaBUJILHBIN OTBET 3a4eT
Hauucsiercs 1 6amn
3asaHue CoIepKUT 5
3ananme 8 noinyHKTo:: :I:a
Texymmit | "Koapdumment ’ nppepeHpoBaHHbIN
8 i b 4 | 5 |mpaBWIbHOE BBIIIOJIHEHUE pddeperp
KOHTPOITh KOppeJsuu 3a4eT
" Ka)KI0ro Hauucnsercs |
[Tupcona
Oan
3agaHue COAEPKUT 3
Texymmii [TYHKTA, 33 TPABHIIbHOC ndepeHIpoBaHHBIN
9 M 3amanue 9 "Series" | 2 | 3 [BBINOJHEHHUE KAXKIOTO i PEHIHD
KOHTPOITb 3a4eT
MyHKTa HaYuclnsercs |
Oan
3agaHue COAePKUT 5
. [TyHKTOB, 33 IPABUJILHOE .
Texymmii 3ananue 10 y P ¢ depeHIIMPOBAHHbBIN
10 " " 4 5 |BBIMOJIHEHUE KAXKJIOTO
KOHTPOJIb DataFrame 3a4eT
MyHKTa Hauucisercs |
Oan
3asaHue COAEPKUT 5
S 3amanue 11 [[yHKTOB, 32 IPABWJILHOE | dbibepeHmApOBaHHLIi
11 y "[lapnas nuHelHas | 6 5 |BBIIOJIHEHHE KaXKIO0TO ! PCHIMP
KOHTPOITb " 3a4eT
perpeccust [MyHKTa Hauucisercs |
Oann
JlaGopatopHsle
N 3a KaXAyr0 NPaBUIbHO N
Texymmit | pabotsl. Yacts 1 ¢ depeHIIMPOBAHHbBIN
12 " " 6 | 2 |[BBIMOJIHEHHYIO PabOTY
koHTpoub |"OcHoBsl Python" (2 3a4eT
Hauucsiercs 1 6amn
paboThI)
JlaGoparopHsie
. 3a Kax/1yro MpaBUILHO .
Texymmii | paboTsl. YacTs 2 nudpepeHITpoOBaHHbII
13 " " 9 | 2 |BbIMONHEHHYIO paboTy
KOHTPOJIb Numpy" (2 3a4eT
Hauucisiercs 1 6amn
paboThI)
JlabopaTtopHbie
. 3a npaBUIBHO .
Texymwuit | pabotsl. YacTs 3 i epeHIIMPOBaHHBIN
14 " o 6 1 [BBIMONHEHHYIO pabOTy
KOHTPOJTb Matplotlib" (' 1 3a4eT
Hauucsiercs 1 6amn
pabota)
JlaGoparopHsie 3a KaXIyI0 MPaBUIBHO
Texymmii nppepeHrpoBaHHbIN
15 ym pabotel. Yacte 4 | 9 | 3  |BBINONHEHHYIO paboTy pddepenyp
KOHTPOIb |,q - 1 3a4eT
Scipy" ( 3 pabotbr) Hauucisiercs 1 6amn
JlaGoparopHsle 3a KaKIyro MPaBUIBHO
Texymmii nppepeHpoBaHHbIN
16 i pabotel. Yacte 5 | 12| 3  |BBINOJHEHHYIO paboTy pddeperp
KOHTPOIb |, " 3a4eT
Pandas" ( 3 pa6or) Hauucsiercst 1 6amn
JlabopaTtopHbie
o 3a KKy IPaBUIIBHO .
Texymmuit | pabotsl. YacTb 6 i epeHITMPOBaHHBIN
17 " " 9 | 2 |[BHIMONHEHHYIO paboTy
KOHTPOJIb Perpeccusa" ( 2 3a4eT
Hauucsiercs 1 6amn
paboThI)
JlaboparopHsbie JIP comepxut 6 3amaHuii,
13 Texymmii | pabotel. YacTs 7 6 | o [3@ampasnibHOE nudGepeHpoBaHHbII
KOHTPOJIb "SAs3pik R" (1 BBITIOJTHEHHE JTHO0BIX 3 3a4er
pabora) Hauucisgercs 1 6amn
ITpome- 3agaHue COaepKuT 7 N
p , A AeP i epeHIIMPOBaHHBIN
19 KyTouHas | 3ajanue Ha 3au€te | - | 13 |MyHKTOB, 3a paBUIBLHOE aueT
arTecTanus BBITIOJTHCHHE KOTOPBIX




HA4YUCIIACTCA,
COOTBETCTBEHHO,
2,1,2,2,1,2,3 6amna -
MakcuMyM 13 GasioB

6.2. Ilpouenypa nposeaeHusi, KpUTEPUH OLlEHUBAHUSA

Bua npomexxyTouHOR TDOIEIYDA DOBCICHS Kpurepun
aTTeCTalluU poteiyba MpoBeA OLICHUBAHUs

PeliTunr oOyuaromierocst o AUCHUILINHE BHIYUCISETCS C
Y4ETOM PE3yabTaTOB BHITIOJIHEHHBIX MPOBEPOYHBIX 3aaHui (

1-11) u 6annoB, MOTyYEHHBIX 3a BeIMOIHEHUE JIabopaTopHBIX
B cooTrBeTcTBHM €

Qg QepeHIMPOBaHHBII pabot (Hactu 1-7). [IpoxoxkaeHne MEepOIpUsITHS .2.5.2.6
3a4er npoMexxyTouHoi arrectaruu HE oGs3arensHo. Ha 3auére HO'HO;K’eH;M
oOyyaronuiicst UMeeT BO3MOXHOCTb [TOBBICUTh CBOM PEHTHHT,
BBINOJIHUB 3a7aHue Ha 3auére (BbinonHseTcs Ha [1K Ha s3bIke
Python, conepxut 7 myHKTOB)
6.3. ITacoprt ¢oHIa OLIEHOYHBIX CPEACTB
Ne KM

Komnerennuun Pesynbrarsl 00yueHus

3HAEeT: UHCTPYMEHTAJIbHBIE CPEJICTBA U
WH(GOPMAITMOHHBIC TEXHOJIOTHH aHaTN3a
TAHHBIX UCXO/S N3 UMEIOIINXCS PECYPCOB U
OrpaHUYECHUN

YK-2

'YMeeT: aganTupoBaTh U3BECTHBIC
MpOrpaMMHBIE CPE/ICTBA aHAJIM3a JaHHbBIX B
YK-6 CBOIO MPOECCUOHANIBHYIO 00JIaCTh, ¢ YU€ToM | [H | [+ + | | + [+
BO3HUKAIOIINX OFPAaHUYCHHUH 110 BPEMEHHU H
pecypcam

TumnoBbie KOHTPOJIBHBIC 3aJaHUS 10 KaAXKAOMY MCPOIIPUATHIO HAXOIATCA B
IMPUIIOKCHUAX.

7. YueOHO-MeTOoAMYEeCKOe U HH(OPMAILIMOHHOE 00ecredeHUue TUCHMILIMHBI

IleuaTHasi ydyeOHO-MeTOAUYECKAS] JOKYMEHTALMS
@) OCHOBHAs TUumMepamypa:
1.  JomOposckuii, B. B. Oxonomerpuka Yueb. B. B. JlomOpoBckuii; Harr.
dbon moaroT. Kaapos. - M.: HoBeiit yuebnuk, 2004. - 342 c. wi.
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.
Kpumenko. - M.: U3narensctBo MI'TY um. H. 3. baymana, 2001. - 423 c. un.
3. 3Bamsanun, B. . Maremaruueckas craructuka [ Tekct] yue0. mocooue
B. U. 3ananun, E. B. Xaputonosa ; FOx.-Ypain. roc. yu-T, Kad. Mar. ananus ;
HOVYpI'Y. - Yensabunck: Uznarenscto FOYpI'Y, 2008. - 146 c.
4. IlpuxnagHas S5KOHOMETPHUKA Hayd.-IpakT. )KypH. OO0 "Mapker [IC
Kopnopeinmn" xypnai. - M., 2007-
5. Kpewmep, H. III. DxonomeTpuka [ TekcT] yueOHUK AJ1s1 BY30B 1O
crieruanbHOCTAM 3koHOMUKH U yrip. H. III. Kpemep, b. A. Ilytko ; mox pen. H. I1I.
Kpewmepa. - 3-e uza., nepepad. u gom. - M.: OHUTU-ITAHA, 2013. - 328 c.



0) OononHumenbHas IUmepamypa:
Kpewmep, H. 11I. Oxonomerpuka [Tekct]| yueOHUK /17151 By30B 1O

crennabHOCTAM s3koHOMUKH 1 yrip. H. L. Kpemep, b. A. IlyTko ; nox pen. H. III.
Kpewmepa. - 3-e uzn., nepepad. u gom. - M.: OHUTU-JIAHA, 2013. - 328 c.

l.

8) omeuecmeenHvle U 3apyOedtCHble HCYPHANbL O OUCYUNTUHE, UMelouwuecs 6 bubnuomexe.
He npenycmorpenst

2) MemoouuecKue yKasaHus 0 Cmyo0eHmos8 no 0C80EHUI0 OUCYUNTUHDL:
Meronnueckue ykazanus K JabopatopHsiM padotam (Hactu 1-7)
MHOromMepHbIN CTaTUCTUYECKUIN aHAJIN3

JlaTaceThl 1)1 aHaIM3a

I.

kW

TekcTe! nexoun

Ccbuiku Ha 6510KkHOTHI Google Colab

U3 HUX: y4eOHO-Memoouueckoe obecneyerue camocmosmenpHoll pabomsl cmyoeHma:
MHOromMepHbIN CTaTUCTUYECKUIN aHAIIN3

1.

BHCKTPOHHaH yqe6H0-MeTozmquKaﬂ HOKYMECHTaAIlUA

HaunmenoBanue
Ne Brz peeypea s bubnuorpagpuueckoe onrcanue
JTUTEpaTyphbl AIIEKTPOHHOMN
bopme
Uypaxkos, E. I1. BBenenre B MHOTOMEpHBIE CTaTUCTUYECKUE
DIEKTPOHHO- MeToibl : yueoHoe mocooue / E. I1. UypakoB. — CaHKT-
OubmuoTeyHas [TetepOypr : Jlanp, 2016. — 148 ¢. — ISBN 978-5-8114-2149-
JlomonHuTEeNbHAS .
1 TeDATYDA cucreMa 7. — Texcr : anekTpoHHbIH // JIaHb : 3eKTpOHHO-
patyp 130aTeIbLCTBA onbimoreynas cucremMa. — URL:
Jlanb https://e.lanbook.com/book/87598 (nmata obpareHus:
15.09.2021). — Pexum noctymna: i aBTOPU3. MOJIb30BATEIEH.
[IporpaMMHBIE CUCTEMBI CTATUCTHYECKOTO aHAIH3A.
OOHapy)eHHE 3aKOHOMEPHOCTEH B JAHHBIX C UCITOJIb30BAaHUEM
DIEKTPOHHO- cuctembl R u s3p1ka Python : yue6HOe mocobue / B. M.
OcHOBHAS OuOIMoTeYHAs Bonkosa, M. A. Ceménona, E. C. Yereprakosa, C. C. Boxos.
2 TeDaTVDa cucreMa — HoBocubupck : HI'TY, 2017. — 74 ¢. — ISBN 978-5-7782-
patyp M3/1aTeNIbCTBA 3183-2. — TekcT : 21eKTpOHHBIH // JIaHb : AIEKTPOHHO-
Jlanb oubmmuoreynas cucrema. — URL:
https://e.lanbook.com/book/118287 (mara obpamenus:
15.09.2021). — Pexum noctymna: ajis aBTOPU3. MOJIb30BATEIEH.
EKTDOHHO- Koneipus, A. C. IlporpamMupoBanue Ha Python : yueOnoe
P nocobue / A. C. Kombipus, T. JI. Camoa. — Counm : CT'Y, 2018.
OoubnmuoTeyHas .
OcHoBHas — 48 ¢. — TekcT : anexTpoHHbIH // JIaHb : AIIEKTPOHHO-
3 cucreMa
nuTeparypa RIaTeIbCTRa oubnuoreynas cucrema. — URL:
a https://e.lanbook.com/book/147665 (nara oOpatieHus:
Jlanp .
15.09.2021). — Pexxum noctyna: AJjis aBTOpH3. TOJIb30BaTENCH.
['epacumoBa, E. A. DkoHOMETpUKA: peTPECCUOHHBIN aHAIN3 :
JJIEKTPOHHO-
e yaeOHO-MeToanueckoe nocodue / E. A. I'epacumona, M. 1O.
4 JlonoHUTENBHAS crCTeMa Kappies. — Camapa : CamI'VIIC, 2011. — 98 c¢. — TexcrT :
nmuTepaTypa S 1ATeIECTR QIIeKTPOHHBIH // JIaHb : 3IeKTPOHHO-OMOMNOTEeUHAsI CUCTEMA. —
Ha?ﬂ, URL: https://e.lanbook.com/book/130432 (nara obparieHus:

15.09.2021). — Pexxum moctyna: A aBTOpH3. TIOJIb30BaTENCH.




Kpyuentok, K. 1O. KoppensiinoHHO-perpecCuoHHbIN aHaau3 B
DIEKTPOHHO- PKOHOMETPUYECKUX MOJesX : yueOHoe nocobue / K. 1O.
OcHoBHas OubIMOTEeYHAs Kpyuentok. — Hopunbck : HTUU, 2018. — 108 ¢. — ISBN
5 cucreMa 978-5-89009-698-2. — Tekct : anekTpoHHbI // JIanb :
nMTepaTypa i
13/1aTEIbCTBA DIEKTPOHHO-OMOIMoTeuHas cucrema. — URL:
Jlanb https://e.lanbook.com/book/155915 (nara obpammenus:
15.09.2021). — Pexum noctymna: ajis aBTOPU3. OJIb30BATEIEH.
[ka6epuna, I. L. IIporpammupoBanue. OcHOBHI s3bika Python
DIEKTPOHHO- : yaebnoe nocoowue / I. I11. llkaGepuna, H. JI. Pe3oBa. —
OoubnmroTeyHas KpacHosipck : Cubl'Y um. akanemuka M. @. Pemernéna, 2018.
JlononHuTenbHAS .
6 TepaATYDA cucTema — 92 ¢. — TexkcT : anexTpoHHbIH // JIaHb : AIEKTPOHHO-
patyp M3/aTeNbCTBA 6ubnuoreunas cucrema. — URL:
Jlanb https://e.lanbook.com/book/147450 (nara obparmenus:
15.09.2021). — Pexum noctymna: i aBTOPU3. MOJIb30BATEIEH.
MHOroMepHble CTaTUCTUUECKHE METOJIBI : METOIUYECKHE
DIIEKTPOHHO-
A ykazaHus / cocrasutenu 1. JI. Makaposa, A. M. Urnarenko. —
OcHoBHas Coum : CT'Y, 2018. — 64 c. — TekcT : anexTpoHHbIH // JlaHs :
7 cucreMa
nuTeparypa sIaTeIIbCTRa AIIEKTPOHHO-OMOMMoreyHas cucrema. — URL:
A https://e.lanbook.com/book/147679 (nara oOpamieHus:
Jlanp .
15.09.2021). — Pexxum noctyna: AJjis aBTOpH3. TOJIb30BaTENCH.

[TepedeHpb UCTIONB3YEMOTO MTPOTPAMMHOTO OOECIICUECHHUS:

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

[Tepeyens ncnoab3yeMbIx NpodeccruoHanbHbIX 0a3 JaHHBIX U HH(OOPMAITMOHHBIX
CIIPABOYHBIX CUCTEM:

Her

8. MarepuajibHO-TeXHHYECKOE o0ecriedeHne I CIUTIITHHBI

OcHoBHOE 060py,£[0BaHI/Ie, CTCH/bI, MAKCTBI, KOMIIBIOTCpHAA TCXHUKA,

o No
Bun zagarumii ay MPEeIyCTaHOBJICHHOE MPOTPaMMHOE 00€CIIEUCHHE, UCTIONh3yEeMOE ISt
YA Pa3JIMYHBIX BUJIOB 3aHATUI
405
Jlekn ) [1K ¢ mpoekropom misa npenogasarena+ [IK st ctynenTon
[Ipaktnueckue 405

3aHATUS U ceMuHapsl [(1)

KOMHBI-OTCpHLIfI KJIaCC C BBIXOJAOM B UHTCPHCT




