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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
MTOCTABJICHHOM IIeTTU ¥ BRIOMPATh ONTUMANIbHBIE  (3HaeT: HCTpyMeHTanbHbIe CPeICTBA U
CIoCOO0BI UX PEIICHHUS, UCXOS U3 IEUCTBYIOMUX [MH()OPMAIIMOHHBIE TEXHOJIOTUHU aHAIN3a JaHHBIX
MIPaBOBBIX HOPM, UMEIOIINXCS PECYPCOB U MCXO/IS U3 UMEIOIIUXCSI PECYPCOB M OTPAHUUECHUIM.
OTpaHUYCHUHN

YMmeeT: AanTupoBaTh U3BECTHBIC MPOTPAMMHBIE
CpEJCTBa aHAJIN3a JaHHBIX 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
1.0.25.M1.01 AHanu3 1aHHBIX U TEXHOJIOTHUU 1.®.25.M1.03 IlpunokeHus 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

1.0.25.M1.01 AHanu3 1aHHBIX U TEXHOJOTUH 3HaeT: CriocoOwI cOopa, 00pabOTKH U aHATM3a
a6OTLI C JaHHBIMHU JAHHBIX JJISI pCHICHUSA CBOUX HpO(I)eCCI/IOHaHLHBIX




3a1a4 ¢ y4E€TOM UMEIOUINXCSI PECYPCOB M MTPABOBBIX
HOpM. YMmeeT: [IpuMeHsITh MaTeMaTuueCKre METOIbI
00pabOTKM JaHHBIX [T BEIOOpA U peau3aiiu
ONTHUMAJILHOTO CIIOCO0a perIeHus
npodeccuoHaNbHBIX 3a/1ad. MIMeeT nmpakTudeckuit
OTIBIT: UMEET HaBBIKM 00paObOTKH HH(POPMAIIUH B
cpene Excel

4. O0béM 1 BUIBI YUeOHOIl padoThI

OO6m1ast TpyA0€MKOCTh TUCHUILUIMHBI cocTaBiseT 4 3.e., 144 4., 72,25 .
KOHTAKTHOU paboThI

Pacnpenenenue o cemectpam
. Bcero B Hacax
Bun yueonoit paboret 4acoB Howmep cemectpa
4
O6mast Tpy10EMKOCTh AUCIIUTUIMHBI 144 144
AyoumopHvie 3auamusi: 64 64
Jlexuuu (JI) 32 32
[IpakTuyeckue 3aHATUS, CEMUHAPHI U (UJIH) APYTHE BUIBI 0 0
aynuTopHbIX 3aHsaTHil (I13)
Jlabopatopusie pabotsl (JIP) 32 32
Camocmosmenvuas paboma (CPC) 71,75 71,75
MOAITOTOBKA K (P PepeHIIMPOBAHHOMY 3a4ETY 23,75 23.75
MOJITOTOBKA K J1a00paTopHbIM paboTam 32 32
MOJTOTOBKA K MMPOBEPOYHBIM 33JIaHUSIM U T€CTaM, 16 16
MPOBOAMMBIM Ha JICKIIUSX
KoHcynpranyy u npoMeKyTO4Hast aTTeCTalus 8,25 8,25
By koHTpOs (3a4eT, qud.3a4et, IK3aMeH) - nud.3ader

5. ConepkaHue TUCHMIIIMHBI

Ne OObeM ayTUTOPHBIX 3aHATUH 110
pa3/:[_ena HaumenoBanue pa3nenoB JUCHUILUIMHBI BHJaM B Hacax
Bcero J | II3 JIP

1 [3HAaKOMCTBO C SI3BIKOM NporpammupoBanust Python. 4 2 0 2

) Pabota ¢ 6ubnuorekoit Numpy sizbika Python. OnucarensHast 3 4 0 4
CTaTHUCTHKA.

3 [Pabora c bubnmoTexoit Matplotlib. ITocTpoenue rpadukos. 4 2 0 2
KoppensaumoHHbIi aHaIN3 U IPOBEPKA CTATUCTUYECKUX

4 . 8 4 0 4
runore3 B Python (6ubnmoreka Scipy).

5 Pabota c bubnmotekoit Pandas si3bika Python. Ananus 16 2 0 ]
TAaOJMYHBIX TAaHHBIX.
Perpeccuonnslii ananus B Python (Moxyns Statsmodels u

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

7  |KommonentHsbil anamu3 B Python (meton PCA) 1 1 0 0

8  |OcHOBBI KJIACTEPHOTO aHAN3a U 33aa4M KJIACCHU(PHUKALINH. 1 1 0 0

9  |OCHOBBI CTATUCTUYECKOTO aHAIN3a JaHHLIX B R 10 4 0 6




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.

2,3 2

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... ).

5,6 4

[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.

MonTupoBanue Google ucka. 3arpyska ¢aitnoB paznuyHoro ¢popmara B
DataFrame (.xls, .csv, .txt....) ¢ Google nucka

89,10 5

Pabora ¢ 6ubnmotekoit Pandas. Series (co3nanue, aTpuOyThl, MHICKCAIIHS,
ornepanuu, GpyHkiuu u metozbl). DataFrame (co3nanue, arpuOyThl, HHICKCAIINS,
cpe3bl, (GHUIBTpaIHs. Mpeodpa3oBaHue TAOIUIIBI, TPYIIITUPOBKA, COPTUPOBKA,
rpaduuecKre BO3SMOXKHOCTH, CTATUCTUYCCKUE U JIp. (DyHKIIMU, CBOIHBIC
TaOJIHIIBL...)

11, 12 6

[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

13 6

[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.

14 7

CHuXeHue pa3MepHOCTH JaHHBIX. Meton miaBHbIX KOMIIOHEHT (PCA).

14 8

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

16 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.

17 9

OCHOBBI KOPPEJISIIMOHHOIO M PETPECCUOHHOIO aHanu3a B R.

5.2. llpakTHyecKue 3aHATHS, CEMHUHAPbI

He npenycmorpenst

5.3. JIabopar

opHbIe padoThI




No

3aHATUA

Ne
pasjenal

HanmeHnoBaHue wim KpaTkoe CofepkaHue 1abopaTOpHOI paboThI

Kon-
BO
4acoB

Pa6ota ¢ Google luckom. OcHoBbl paboTsl B Google Colab. Apudpmernueckue
onepanuu B Python. (Jlaboparopasie Pabotsr. YacTts 1. - 2 paboThi).

2,3

OnHoMepHbIe MacCUBBI U MaTpulibl Onbnuoreku Numpy. (JlaboparopHsie
Pa6oTsl. YacTs 2. - 2 paboThl).

Busyanuzamus qaHHbIX B 0nbaunoreke Matplotlib - rpaduk, momuros,
rIcTOrpamMma, TuarpaMmma paccesiHus, Kpyrosas auarpamma. (Jlaboparopasie
Pabotsl. Yacts 3. - 1 pabota).

5,6

[IpoBepka JaHHBIX HA HOPMATBHOCTH C TIOMOIIBIO (DYHKIMA OUOIHOTEKH Scipy
(xputepun Ilamupo-Yunka, Xu-kBanpar, Kommoroposa-CmupHoBa). Beibop,
BBIUHCIICHHE U ITPOBEPKA 3HAUUMOCTH KOA(PPUIIUEHTOB KOPPEISALIUH.
(JIaboparopubie Pabotsl. UacTs 4. - 3 paboThI).

MontupoBanue Google [ucka. 3arpyska garacera B DataFrame u3 TekcToBOro
(aiina u Tabmuiel Excel. (Jlaboparopasie Pabotsr. Yacts 5 - JIP 5.3).

8,9,10

bubnuoteka Pandas. Series. Datafame. OcHOBHBIE BO3MOYKHOCTH PabOTHI.
Craructnueckuit ananu3 B Pandas. (JJabopatopusie Pa6otsl. Hacts 5. - JIP 5,1,
5.2).

11,12

AHaJIN3 CBSA3M MEXy MokazaressiMu. [locTpoeHre quarpaMMBbl paccesHusL.
Br16op popmbl perpeccronnoii kpuBoi. [locTpoeHre ypaBHEHUS MapHOi
muHEIHOH perpeccun B Momyie Statsmodels. Koaddumment nerepmunamnmu.
Onenka kauecTBa ypaBHeHus. [IpoBepka 3HAYMMOCTH ypaBHEHUS U OTAETbHBIX
ko3¢ durmentos. ['padudeckoe npeacTaBieHHe JMHAN PETPECCHH.
(JTaboparopusie Pabotsl. Hacts 6. - JIP 6.1).

13

[TocTpoeHue ypaBHEHUS] MHOKECTBEHHON JTMHEWHOW PErPECCUM B MOTYJIE
Statsmodels. (JTaboparopusie Pabotsl. HacTs 6. - JIP 6.2).

14,15,16

S3b1k mporpammupoBanus R. 3amyck B Google Colab. 3arpyska B nporpammy
(aiina excel ¢ Tabnuieit nanupx. Buzyanusanus nanueix. Beraucinenue

YU CJIOBBIX XapaKTCPHUCTUK (OHI/ICH.TCJ'ILHaH CTaTI/ICTI/IKa), KOppCJBIL[HOHHBIfI aHaJIn3

1 TIocTpoeHue ypaBHeHUi perpeccud. (Jlabopatopusie Pabotsl. YacTs 7. - JIP

7.1).

5.4. CamocrosiTeqibHasi padoTa CTyIeHTa

Brimonuenue CPC

[Monsux CPC pa3zenos, as, CTpaHuI) / ccbika Ha  [CemecTp

Crincok nureparypsl (¢ yKkazaHUEM

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
OCTyIa: 7Sl aBTOPH3. MOJIb30BATENICH.
TeKCThI JIEKIMI B AJIEKTPOHHOM BHJIE.
MeToanueckue yKkazaHus K 1a00paTopHbIM
paboram. Habop 6imokHOTOB Google Colab.

1. MHOTrOMEpHBIE CTATUCTUYECKUE METOIBI :
MeTOoIMYecKe yka3zaHus / cocraButenu U.
JI. Makaposa, A. M. Urnarenko. — Coun :
CI'Y, 2018. — 64 ¢. — Tekcr :
HIIEKTPOHHBIN // JIaHb : 3eKTpOHHO-
oubmuoteynas cucrema. — URL:
https://e.lanbook.com/book/147679 (nara
obpamenus: 15.09.2021). — Pexum
JTOCTYyIIA: JIJIsE aBTOPHU3. MOJb30BaTENeH. 2.
['epacumoBa, E. A. DxoHOMeTpHKa:
[MO/ITOTOBKA K JIA0OpaTOpHBIM paboTam PErpeCCUOHHBIN aHAJU3 | YIEeOHO- 4 32
MeTonnueckoe nocobue / E. A. I'epacumosa,
M. 10. Kapspre. — Camapa : CamI'VIIC,
2011. — 98 c. — Tekcr : 21MeKTPOHHBIH //
JlaHb : SIeKTPOHHO-OMOIHOTEYHAS CHCTEMA.
— URL: https://e.lanbook.com/book/130432
(mara obpamenus: 15.09.2021). — Pexum
TIOCTYyTIA: 711 aBTOPH3. MOJIb30BaTENEH.
TeKCThI JIEKIHI B AJIEKTPOHHOM BHJIE.
MeTtoauueckue yKa3aHus K J1a0opaTopHbIM
pabotam. HaGop 6oxkHOTOB Google Colab.

1. MHOTOMEpHBIE CTATHCTUYECKHE METOJIHI
MeToM4ecKe yka3zaHus / cocraButenu U.
JI. Makaposa, A. M. Urnarenko. — Coun :
CI'Y, 2018. — 64 c. — Tekcr :
RIIEKTPOHHBIN // JIaHb : 2I€KTpOHHO-
oubmuoreynas cucrema. — URL:
https://e.lanbook.com/book/147679 (nara
obpamenus: 15.09.2021). — Pexum
NOCTYyTIA: ISl aBTOPH3. MOJIb30BATENEH. 2.
[OJITOTOBKA K MIPOBEPOUYHBIM 3aaHusiM 1 [[epacumoBa, E. A. DxoHoMeTpuka:

TECTaM, IPOBOAMMBIM Ha JICKIIUSIX PETrpEeCCHOHHBIN aHaIN3 : yu4eOHO-
MeTonnueckoe nocobue / E. A. T'epacumosa,
M. 10. Kapepues. — Camapa : CamI'VIIC,
2011. — 98 ¢. — TekcT : 2IeKTPOHHBIIH //
JlaHb : 2IeKTPOHHO-OUOIMOTEYHAs CHCTEMA.
— URL: https://e.lanbook.com/book/130432
(mara obpamenus: 15.09.2021). — Pexum
JI0CTYTIA: 711 aBTOPH3. MOJIb30BaTENEH.
TeKCTBI JEKIIUH B 2JIEKTPOHHOM BHJIE.
Ha6op 61okHoTOB Google Colab

6. @oH/1 OLIEHOYHBIX CPEICTB /1JIsA NMPOBeAeHHUsI TEKYIIero KOHTPOJISA YCIeBaeMOCTH,
NMPOMEKYTOYHOM aTTecTAllUN

KoHTpons kauecTBa 0CBOCHUS 00pa30BaTEILHOM MPOrPaMMbl OCYIIECTBIISICTCS B
cootBeTcTBHH ¢ [TonokeHreM 0 OaTbHO-PEUTUHTOBOW CHCTEME OIICHUBAHUS PE3YIbTaTOB
y4eOHOM IeSITEIHHOCTH 00yYarOIUXCHl.



6.1. KouTpoabusie meponpusitusa (KM)

HasBanue Yun-
Ne | Ce- Bun Makc.| Ilopsinok HauucieHus
KOHTpoJIbHOrO  |Bec ThIBA-
KM|mecTp| koHTpOIsS Gamt OaioB
MEpONIPHUATHS erca B [TA
3amanne COmEePKUT 2
. MMyHKTA, 32 PaBUIHHOE .
Texymuii | 3amanue 1 "Cpenbl ’ ndhepeHpoBaHHBII
1 4 yi . p"z[ 2 | 2 |BBINOJHEHHUE KaXKJIOTO pmpdepeniup
KOHTPOJIb BBITIOJIHEHUS 3ayeT
[MyHKTa HaYuclsercs |
OaJin
3aaHue copepxur 15
. MOJITYHKTOB, 32 .
Texymmii 3ananue 2 ’ nppepeHpoBaHHbIN
2 4 Y " . " 4 | 15 |mpaBUIIBLHOE BBIMIOJHEHUE pmpdepeniup
KOHTPOJIb Numpyl 3a4eT
Ka)X10ro Hauucinsercs 1
OaJin
3ajanue coaepKuT 6
Texyuuit 3anganue 3 MyHKTOB, 32 ITPaBUJIbHOE [t epeHIIpoBaHHbIii
3 4 y "OnucareapHas 4 6 [BBIIIOJIHEHHUE KaXKIOr0 P p
KOHTPOJIb " 3aueT
CTaTHCTHKA MyHKTa HauuciseTcs 1
6ast
3ananue (TecT) COOEPKUT
4| a Texymmii | 3amanue 4 (Tect) 61 10 10 BompocoB, 3a Kaxabll |auddepeHInpOBaHHBIN
koHTpoJb |'Numpyl+Numpy2" [IPaBUJIbHBII OTBET 3a4eT
Hauucsiercs 1 6anmn
3amaHne COACPKUT 5
. [MyHKTOB, 32 IPABUJILHOE .
Texyuuit 3aganue 5 ’ nddepeHpoBaHHBII
51 4 yit " A " 2 | 5 |BBIIOJIHEHUE KAXI0TO pddepenyp
KOHTPOJIb I'paduka 3a4eT
[MyHKTa HaYuclsercs |
OaJin
3a/1aHue COAEPKUT 2
Texywuii 3ananue 6 [IyHKTa, 3a IPaBUJIbHOE b depeHIIpoBaHbIii
6 4 y "I[IpoBepka gaHHbIX | 4 4  |BBIIOJIHEHHUE KAXKIOTO P p
KOHTPOJIb " 3aueT
Ha HOPMAaJIbHOCTh MyHKTa HaYUCTseTCs 2
Oana
3ananue (TecT) CONEPKUT
71 4 Texymmii | 3amanue 7 (Tect) 21 9 9 BOIPOCOB, 3a KKK  |muddepeHIInpOBaHHBIHN
KOHTPOJIb "Koppensauus" [IPAaBUJIbHBIN OTBET 3a4eT
Hauucisiercst 1 6amn
3ajaHue COAEPKUT 5
3ananue 3 noinyHKTog Ea
Texymuit "Koaddunuent ’ nddepeHINPOBAHHBII
8| 4 yi bpun 4 | 5 |OmpaBWIBHOE BBINOJHEHUE pddepenyp
KOHTPOJIb KOppesIuu 3a4eT
" Ka)KJ10r0 Hauucsiercs 1
ITupcona
OaJn
3amanne coaepKur 3
Texyumii [IYHKTd, 38 TPaBIIHHOC G depeHIIMPOBAHHbBIN
9 4 Y 3aganue 9 "Series" | 2 3  |BBIIOJIHEHUE KaXKIOI'0 p p
KOHTPOJIb 3ayeT
[MyHKTa HaYucsercs |
OaJin
3ajanue CoaepKuT 5
. MYHKTOB, 32 IPaBUILHOE .
Texymmii 3ananue 10 ’ nppepeHpoBaHHbII
10 4 Y " " 4 5 |BBINOJIHEHHE KaXKJIOTO pmpdepeniup
KOHTpPOJIb DataFrame 3a4eT
MyHKTa HauucmseTcs 1
OaJin
11| 4 | Texkymui 3aganue 11 6 | 5 [3amaHue comnepxuT 5 b hepeHIMPOBAHHBIT




koHTponb | "[lapHas nuHeltHas [IyHKTOB, 33 [IPABUJILHOE [3a4eT
perpeccus" BBITTOJTHEHHUE KaXI0TO
[MyHKTa Hagucisercs |
6asu1
JlaGopartopHbie
. 3a KaKIyI0 MpaBUIbHO .
Tekymuit | pabotsl. YacTs 1 Qg pepeHIIMPOBaHHBIN
12| 4 " " 6 BEITIOJTHEHHYIO padboTy
koHTpoJb |"OcHoBsl Python" (2 3a4eT
Hauucisiercst 1 6amn
paboThI)
JIaGoparopHble
N 3a KaX Iy MPaBUIBHO N
Texyuwmit | pabotsl. HacTs 2 ¢ depeHIIMPOBaHHbBIN
13| 4 " " 9 BBITIOJTHEHHYIO PaboTy
KOHTPOJIb Numpy" (2 3a4er
HauuciseTcs 1 Gamn
paboThI)
JlaGoparopHble
. 3a mpaBUJIBHO .
Texymmii | pabotsl. YacTs 3 nudpepeHITpoBaHHbII
14| 4 " o 6 BBITIOJTHEHHYIO padoTy
KOHTPOJIb Matplotlib" ( 1 3a4eT
HauucnseTcs 1 Gamn
pabora)
JlaGopaTopHbie 3a KaXK1yr0 NpaBUIBLHO
Texyuuit n(hepeHIpOBaHHBII
15| 4 Y pabotel. Yacte 4 | 9 BBITTOJTHEHHYIO paboTy pddeperip
KOHTPOIb |,q - o 3a4er
Scipy" ( 3 paboTsI) Hauucisercs 1 6amn
JlaGopaTtopHble 3a KaXXIyIo MpaBUIbHO
Texyuuit npepeHIpOBaHHBIN
16| 4 Y pabotel. Hactp 5 | 12 BBITTOJTHEHHYIO paboTy P bepenuup
KOHTPOIb |, " 3a4eT
Pandas" ( 3 paGor) Hauucsiercs 1 6amn
JlaGopartopHble
. 3a KaKIy10 paBUIbHO .
Tekymuit | pabotel. HacTs 6 Qg pepeHIMPOBaHHBIN
17| 4 " " 9 BBHITIOJTHEHHYIO paboTy
KOHTPOJIb Perpeccus" ( 2 3a4eT
HauucnseTcs 1 Gann
paboThI)
JlaGopaTopHbie JIP conepxut 6 3ananHuid,
13| 4 Texkymuit | pabotsl. Yacts 7 6 3a Ka)KJ10€ MTPaBUIbHO i epeHITMPOBaHHBII
KOHTPOJIb "Azpik R" (1 BBITIOJTHEHHOE 3aJ]aHUE  [3a4eT
pabora) Hauucnsiercs 1 6amn
3amanue conepxKuT 7
[Tpome- [TyHKTOB, 32 IPaBUJILHOE .
n ¢ depeHIIMPOBaHHbBIN
19| 4 | xyrounas | 3ajaHue Ha 3a4€Te | - BBIIIOJIHEHHE KAXKJI0T0 e
arTecranus MyHKTa Hayucisercs 1
Oan

6.2. Ilpouenypa npoBeaeHusi, KpUTEPUH OLlEeHMBAHUSA

Bun npomexyTouHOR
arTecTalnuu

[Ipouenypa npoBenenus

Kpurepun
OLICHUBaHUs

mddepeHIpOBaHHBII

3a4€CT

Ha nuddepenuupoBanHOM 3a4eTe MPOUCXOIUT OLIEHUBAHKE
3HaHUM, yMEHUI 1 IpUOOPETEHHOro OMbITa 00yUaIOIIMUXCs MO
nucturuae " [IporpaMMmupoBanue JJis aHalv3a T1aHHbIX " Ha

OCHOBE IOJIyYEHHBIX OLIEHOK 32 KOHTPOJIbHO-PEHTHHIOBBIE

MEPOTPUATHS TEKYIIeTo KOHTpouist. [Ipu HegocTaTouHOM

W/WIIN He yCTpauBaIOLIEH CTy/leHTa BETMUNHE peTHHTa eMy

MOXeET OBITh MPEIOKEHO BBHIMTOTHHUTD 3aJ[aHus Ha 3a4yere. B

pe3ynbTare CKJIabIBaeTCsl COBOKYIIHBIN PEHUTHHT CTyIEHTA,

KOTOPBIH TuddepeHpyeTcs B OLICHKY M IPOCTABIAETCS B
BEJIOMOCTb, 3a4€THYIO KHWXKKY cTyjeHTa. OTianuHo: Bennuuna)

peliTuHra odyyvatomierocs no aucuuruinge 85...100 %

Xopoio: BennunHa peiftunra o0y4aromerocst TUCIUIUIMHE

75...84 % VYnosnerBopuTenbHO: BennunHa pedTuHra
obydaromierocs o gucturminae 60...74 %

B coorBeTcTBUU
c o 2.5,2.6
[Tomoxxenus




HeynosnerBoputensHo: BennunHa peiTuara o0ydaronierocs
o gucruiuiuHe 0...59 %. OneHka 1Mo JUCIHUINIMHE BHOCHTCS
B «[Ipunoxenne K TUIUIOMY OakataBpay.

6.3. ITacnopt oHIa OLIEHOYHBIX CPEACTB

Komnerennun Pesynbrarsl 00yueHus

3HaeT: MTHCTpyMeHTalIbHBIE CPE/ICTBA U
WH(GOPMAITMOHHBIE TEXHOJIOTHH aHaTN3a
TAHHBIX UCXO/S N3 UMEIOIINXCS PECYPCOB U
OrpaHUYCHUMN.

YK-2

YMmeeT: AanTHpOBATh U3BECTHbIE
[IPOrpaMMHBIC CPCACTBA aHAJIM3a JaHHBIX B
YK-6 CBOIO MPO(eCCHOHANBHYIO 007acThb, ¢ yuéTtoM | [+ | [+ + 1 R + [+
BO3HMKAIOIMX OTPAHUYEHHI 110 BPEMEHHU U
pecypcam.

Tumnossie KOHTPOJIBHBIC 3aaHUs 110 KAXKAOMY MEPOIIPHUATHIO HAXOAATCS B
IMPUIIOKCHUAX.

7. YueOHO-MeToAMYeCKOEe 1 HH(OPMAIIMOHHOE OOecriedeHUue TUCIMIITIMHBI

IleuaTHas yyeOHO-MeTOAMYECKAS JOKYMEHTALMS
@) OCHOBHAs Tumepamypa:

1. Kpewmep, H. III. OxonomeTpuka [ TekcT] yueOHUK AJ1s1 BY30B IO
crietmanbHOCTAM 3koHOMUKH U yrip. H. III. Kpemep, b. A. Ilytko ; mox pea. H. I1I.
Kpewmepa. - 3-e uza., nepepad. u gom. - M.: OHUTU-ITAHA, 2013. - 328 c.

2. 3ansanun, B. . Maremarudeckas cratuctuka [ Tekcr] yueb. mocodue
B. U. 3ansnun, E. B. Xaputonosa ; FOx.-Ypai. roc. yu-1, Kad. Mar. ananus ;
OVYpI'Y. - Yengabunck: MznarenscTBo FOYpI'Y, 2008. - 146 c.

3.  HyO6pos, A. M. MHOrOMEpHBIE CTaTUCTUYECKUE MeTObI: s
ASKOHOMHUCTOB M MEHEIPKEPOB Yuel. /ISl HKOH. ClienuagbHOCTER By30B A. M.
Hy6pos, B. C. Mxurapsn, JI. . TpomuH. - M.: ®unaHchl 1 ctatuctuka, 2003. -
349, [1] c.

6) OononHumenbHas IUmepamypa:

1. TI'mypwman, B. E. Teopus BeposTHOCTEN U MaTeMaTUYECKas CTAaTUCTUKA
[Texct] yueO. mocobue s By3oB B. E. 'mypmaH. - 12-e uza. - M.: FOpaiit, 2014. -
478, [1] c. un.

2.  Jemunesxo, E. 3. Ontumuzanus u perpeccus. - M.: Hayka, 1989. - 292
C. WL

3. Maremarudeckas cratuctuka Y4eb. mis Bry30oB B. b. Topsiunos, U. B.
[TaBnog, I'. M. IIBetkoBa, O. U. Teckun; [lon pex.: B. C. 3apybuna, A. II1.
Kpumenko. - M.: U3narenscteo MI'TY nm. H. O. baymana, 2001. - 423 c. ui.

8) omeuecmeennuvle U 3apy0edtCHble HCYPHANLL NO OUCYUNTUHE, uMerowuecs 8 bubauomexe:
He npenycmorpensl

2) MemoouuecKkue YKasaHus 0Jis CmyoeHmos8 no 0C80EHUI0 OUCYUNTUHDL.
1. TexcTsl JTekuui




Nk

MHOTrOMEpHBIN CTATUCTAYECKUN aHAJIU3

Meronuueckue ykazaHus K JadopaTtopHbiM pabotam (Yactu 1-7)
Ccouiku Ha 61okHOTHI Google Colab

JlaraceTsl 11 aHalIn3a

U3 HUX.: yuebHO-Memooudeckoe obecnedenue camocmoamenbHol pabomul cnyoenma:
MHOroMepHbIN CTaTUCTUYECKAN aHAIU3

1.

3JICKTpOHHaH yqeﬁHO-MeTO)II/I‘leCKaﬂ AOKYMECHTAIIUA

Haumenosanue
Ne Buz peeypea B . bubmuorpadpudeckoe onrcanue
JTUTEPaTyphl AIIEKTPOHHOMN
dbopme
Uypakos, E. II. Beegenue B MHOrOMEpHBIE CTaTUCTUYECKHE
DJIEKTPOHHO- MeToibl : yueOHoe mocooue / E. I1. UypakoB. — CaHKT-
OoubnuoTeyHas [leTepOypr : Jlanp, 2016. — 148 c. — ISBN 978-5-8114-2149-
JlononHUTEIbHA .
1 TenaTvha cucrema 7. — Texcr : anekTpoHHbIH // JIaHb : 37eKTpOHHO-
patyp U3aTeIbCTBA oubnuoreynas cucrema. — URL:
Jlanb https://e.lanbook.com/book/87598 (nmata obOpareHus:
15.09.2021). — Pexxum noctyna: AJjis aBTOpU3. MOJIb30BaTENCH.
[IporpaMMHBIE CHCTEMBI CTATUCTHYECKOTO aHATH3A.
OOHapy)eHHE 3aKOHOMEPHOCTEH B JAHHBIX C UCITOJIb30BAaHUEM
JIEKTPOHHO- cuctembl R u si3p1ka Python : yueGHOe mocobue / B. M.
OCHOBHAS OnOIMoTEeUHAS Bonkosa, M. A. Ceménona, E. C. Yereprakosa, C. C. Boxos.
2 TepaTYDA cucreMa — HoBocubupck : HI'TY, 2017. — 74 ¢. — ISBN 978-5-7782-
patyp M3/1aTeIhCTBA 3183-2. — Tekcr : anexTpoHHbIH // JIaHb : 2IEKTPOHHO-
Jlanb oubnuoreunas cucrema. — URL:
https://e.lanbook.com/book/118287 (nara obpameHus:
15.09.2021). — Pexum nocTymna: i aBTOPU3. MNOJIb30BATEIEH.
EKTDOHHO- Koneipus, A. C. IlporpamMupoBanue Ha Python : yueOnoe
P nocooue / A. C. Komeipun, T. JI. CanoBa. — Coun : CI'Y, 2018.
OubIMoTeYHAs .
OcHoBHast — 48 ¢. — TekcT : anexTpoHHbIl // JIaHb : AIIEKTPOHHO-
3 cucreMa
muTeparypa A ATeNLCTEA oubnuoreunas cucrema. — URL:
A https://e.lanbook.com/book/147665 (nata obpareHus:
Jlanp .
15.09.2021). — Pexxum moctyna: AJjis aBTOpH3. TIOJIB30BaTENCH.
['epacumoBa, E. A. DxkoHOMETpUKA: perpeCcCUOHHBIN aHAIN3 :
JJEKTPOHHO-
e yaeOHO-MeToanueckoe nocodue / E. A. I'epacumona, M. 1O.
4 JlonomHUTENBHAS crCTeMa KapprmeB. — Camapa : CamI'VIIC, 2011. — 98 c. — Tekcer :
nmuTepaTypa S IATeILCTE PIIEKTPOHHBIH // JIaHb : 27eKTpOHHO-OMOIMOTEUHAsl CUCTeEMA. —
A URL.: https://e.lanbook.com/book/130432 (nara obpaienus:
Jlanb .
15.09.2021). — Pexum nocTymna: A aBTOPU3. MOIH30BATEICH.
Kpyuentok, K. FO. KoppensuroHHo-perpecCHOHHBIN aHaIu3 B
DIEeKTPOHHO- HKOHOMETPUIECKUX MOJIeNIsX : yaeOHoe mocodue / K. 1O.
OCHOBHAS OubIMOTeUHAS Kpyuentok. — Hopuisck : HITUU, 2018. — 108 c. — ISBN
5 cucTema 978-5-89009-698-2. — TekcT : anekTpoHHbIH // JIaHs :
nmuTepaTypa i
U3aTeIbCTBA QIIeKTPOHHO-O0uOMMoTeyHas cucrema. — URL:
Jlann https://e.lanbook.com/book/155915 (nara obGpamenus:
15.09.2021). — Pexxum mocTyna: i aBTOPH3. TIOJb30BaTENCH.
DIEKTPOHHO- [[Ixa6epuna, I'. 1. [IporpammupoBanue. OcHOBHI s13bIKa Python
O — OoubnmroTeuHas : yae6Hoe mocobue / I. I11. IlIxkabepuna, H. JI. PezoBa. —
6 cucrema Kpacnosipck : Cubl'Y um. akagemuka M. @. Pemetnéra, 2018.
muTeparypa i . )
13/1aTENIbCTBA — 92 c. — TekcT : anexTpoHHbIH // JIaHb : 2JEKTPOHHO-
Jlanb 6ubnuoreynas cucrema. — URL:




https://e.lanbook.com/book/147450 (nata oOpareHus:
15.09.2021). — Pexxum moctyna: AJjis aBTOpH3. TIOJIB30BaTENCH.

OcHoBHas
nmuTeparypa

DIEeKTPOHHO-
OnOIMoTeYHas
cucTema
WM30aTeIbCTBA
JIann

MHOroMepHbIE CTATUCTUYECKUE METO/IbI : METOJUYECKUE
ykazanus / cocrasutenu U. JI. Makaposa, A. M. Urnatenko. —
Coun : CI'VY, 2018. — 64 ¢. — TekcT : 2neKTpoHHbIi // JIaHb :
AIEKTPOHHO-OMOIMoTeuHas cucrema. — URL:
https://e.lanbook.com/book/147679 (nara obpammenus:
15.09.2021). — Pexum nocTymna: i aBTOPU3. MOJIb30BATEIEH.

IlepeueHb UCTIONIB3YEMOTO IPOIPAMMHOTO 00ECTIEUEHHUS:

[

W N

. Microsoft-Windows(6eccpouHo)
. Microsoft-Office(6eccpouno)
OI'AOY BO "FOYpI'Y (HUY)"-TIlopran "Dnexkrponnsiii OYpl'Y"

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

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

Her

8. MarepuajibHO-TeXHHYECKOe o0ecredeHne 1 CIUIITUHbI

No OcHoBHOE 000py/I0OBaHNE, CTEH/IbI, MAKEThI, KOMIIBIOTEpHAs TEXHUKA,
Bun 3anaruii . J; IPEIyCTaHOBICHHOE IPOTpaMMHOE 00ecTIedeHHE, UCTIOIb3yEMOE IS
YA pa3IMYHBIX BUAOB 3aHATHN
405
Jlexuun ) [1K ¢ mpoexkropom misa npenonasarens+ [IK s crynenTos
[Ipaktnueckue 405 .
KOMITBIOTEPHBIN KIIACC C BBIXOJIOM B HHTEPHET

3aHsTUS U ceMuHapsl |(1)




