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1. llesu u 3212494 AU CIUILIHHBI

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

Kparkoe cogepkaHue TUCHMIIIMHBI

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

2. Komnerenuuu odyuyamwmerocsi, opmMupyembie B pe3yJibTaTe 0CBOCHUS
AUCUMILTHHBI

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

VYK-2 CniocoGeH onpeaensTh KpyT 3ajad B paMKax

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

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

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

3. Mecro nucuuninnbl B ctpykrype OII BO

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

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

Jucrumimna TpeboBanus

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




3a/1a4 ¢ YUYETOM UMEIOIINXCS PECYPCOB U IPABOBBIX
HOpPM YMeeT: MIPUMEHITh MaTeMaTu4eCcKue METObI
00pabOTKM JaHHBIX [T BEIOOpA U peau3aiiu
ONTHUMAJILHOTO CIIOCO0a perIeHus
npodeccuoHANBHBIX 3a/1ad ViMeeT mpakTudecKuii
OTIBIT: UMEET HaBBIKM 00paObOTKH HH(POPMAIIUH B
cpene Excel

4. O0béM 1 BUIBI YUeOHOIl padoThI

OO6m1as TpyA0€MKOCTh JUCHUILUIMHBI COCTaBIsET 4 3.€., 144 4., 72,5 4. KOHTaKTHOM

paboThI
Pacnpenenenue o cemectpam
Bcero B yacax
Bun yue6Ho# paboThl
4acoB Homep 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) 71,5 71,5
MOAITOTOBKA K (P PepeHIIMPOBAHHOMY 3a4ETY 23,5 23.5
MOJITOTOBKA K J1a00paTopHbIM paboTam 32 32
MOJTOTOBKA K MMPOBEPOYHBIM 33JIaHUSIM U T€CTaM, 16 16
MPOBOAMMBIM Ha JICKIIUSX
KoHcynpranyy u npoMeKyTO4Hast aTTeCTalus 8,5 8,5
By koHTpOs (3a4eT, qud.3a4et, IK3aMeH) - nud.3ader

5. ConepkaHue TUCHMIIIMHBI

OObeM ayTUTOPHBIX 3aHATUH 110

paiigena 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
4 KoppensunoHHblii aHau3 u TPOBEPKA CTATHCTHYECKNX ] 4 0 4
runore3 B Python (6ubnmoreka Scipy).
Pabota c bubnmotekoit Pandas si3bika Python. Ananus
5 18 8 0 10
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 8 4 0 4




5.1. Jleknun

No Ne
JICKIIMH[pa3iena

HaumenoBanue uimn KpaTKOC COACPIKAHUC JICKIIMOHHOT'O 3aHATHA

Koi-
BO
4acoB

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

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

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

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

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

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

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

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

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

CHuXeHue pa3MepHOCTH JaHHBIX. Meton miaBHbIX KOMIIOHEHT (PCA).

10 8

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

11 9

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

12 9

OCHOBBI KOPPEJISIIMOHHOIO M PETPECCUOHHOIO aHanu3a B R.

5.2. llpakTHyecKue 3aHATHS, CEMHUHAPbI

He npenycmorpenst

5.3. JIabopar

opHbIe padoThI




Ne No Kon-
3 HaumenoBanue min kpaTkoe cofepkaHue J1abopaTropHOil paboThI BO
3aHATHSA|pA3IeNa]
4acoB
Pa6ota ¢ Google luckom. OcHoBbl paboTsl B Google Colab. Apupmernueckue
1 1 2
onepanuu B Python. (Jlaboparopasie PaboTsr. Yacts 1. - 2 paboThI).
) 5 OnHoMepHBbIE MacCUBBI B MaTpullbl Oubmuoreku Numpy. (Jlaboparopusie PaboThi. 4
Uacts 2. - 2 paboThI).
Busyanmzamus qaHHbIX B 0nbmuoreke Matplotlib - rpaduk, momuroH,
3 3 [ructrorpamma, TuarpamMma paccesHus, KpyroBas quarpamma. (JlaboparopHsie 2
Pabotel. Yacts 3. - 1 pabota).
[IpoBepka JaHHBIX HA HOPMAJIBHOCTH C MOMOUIbIO QYHKIHM OUOIHOTEKH SCipy
4 4 (xputepun lanupo-Yunka, Xu-kBaapar, Konmoroposa-Cmupnosa). [Iposepka 4
3HaYMMOCTH K03 dunnentos koppensuuu. (JJaboparopusie Pabotsl. HacTts 4. - 3
paboTHI).
bubmoteka Pandas. Series. Datafame. OcHOBHBIE BO3MOXKHOCTH PaOOTHI.
5 5 |Craructuueckuii ananu3 B Pandas. (Jlabopatopusie Pabotsr. Yacts 5. - JIP 5,1, 6
5.2).
6 5 MoutupoBanue Google [ucka. 3arpyska garacera B DataFrame u3 TekcToBoro 4
(aiina u Tabmuiel Excel. (Jlaboparopasie Pabotsl. Yacts 5 - JIP 5.3).
AHaM3 CBSI3U MEXTy MokazareiasmMu. [locTpoeHne auarpaMMbl pacCesiHus.
Br16op popmel perpeccronnoii kpuBoi. [locTpoeHre ypaBHEHUS MTapHOI
7 6 mHeHOW perpeccun B Moayrne Statsmodels. Koagdumment nerepmunanmu. 3
Onenka kauecTBa ypaBHeHus. [I[poBepka 3HAYMMOCTH ypaBHEHUS U OTAETbHBIX
k03 punreHToB. [ paduueckoe npeacTaBICHUE THHAA PETPECCUH.
(JTaboparopusie Padotsl. Hacts 6. - JIP 6.1).
] 6 [locTpoeHue ypaBHEHUS] MHOKECTBEHHOW JIMHEHHOM pErpeccuu B MOyJie 3
Statsmodels. (JTaboparopusie PaboTsl. HacTs 6. - JIP 6.2).
31k mporpammupoBanus R. 3amyck B Google Colab. 3arpy3ka B nmporpammy
(aiina excel ¢ Tabnuieit nanapx. Buzyanusanus nanHueix. Beraucienme
9 9  |[4MCTOBBIX XapaKTEPUCTHK (OMUCaTeNIbHAs CTATHCTUKA), KOPPEISAIMOHHBIN aHanu3 | 4
1 IocTpoeHue ypaBHeHu perpeccui. (Jlaboparopusie Pabotsl. YacTs 7. - JIP
7.1).
5.4. CamocrosiTeqibHasi padoTa CTyIeHTa
Brimonnenne CPC
Crmcok nmurepaTypsl (C yKa3aHHEM Kon-
[Monsux CPC pas3zienos, as, CTpaHuIl) / ccbuika Ha  [CemecTp| BO
pecypc 4acoB
1. MHOTOMEpHBIE CTATUCTHYECKUE METOIBI :
MEeTOJMYeCKue yKa3aHus / coctaButenu U.
JI. Makaposa, A. M. Urnarenko. — Coun :
CI'Y, 2018. — 64 c. — Tekcr :
HIIEKTPOHHBIN // JIaHb : 3IeKTpOHHO-
oubmuoreynas cucrema. — URL:
HOZIrOTOBKa K AHGhEpEHIHPOBAHHOMY https://e.lanbook.com/book/147679 (nara
obpamenus: 15.09.2021). — Pexum 4 23,5

3a4ETYy

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.




— 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)

No | Ce- Bun Hasparue Makc.| Ilopsimox HaunucneHus i
KM|mectp| KoHTpOIs KoHTporbHOrO - |Bec Oain 0aJsoB pIpa-
MEpOIPUATHS ercs B [TA
3agaHue COACPKUT 2
. " [yHKTA, 32 MPaBUIHHOE .
T e R R e
MyHKTa HaYuclsercs |
Oan
3aganue cogepkut 15
. MOJITYHKTOB, 32 .
2 4 :sggngﬁ ?;f[ﬁ;mel% 4 | 15 |mpaBuiIbHOE BBIMOJIHEHUE i[:q(z%)ep CHUHMPOBAHHDIN
p Py Ka)KI0ro Hauucnsercs |
Oan
3aaHue COAEPKUT 6
Texymuii 3aganue 3 [MyHKTOB, 3@ MPaBWJIbLHOE [t epeHIIpoBaHHbIii
3 4 KOHTPOITD "OnucarenpHas 4 6 [BBIIIOJIHEHUE KaXKIOr0 et
crarucTuka" [MyHKTa HauucisieTes 1
Oat
3aznaHue (TecT) COOEPKUT
4| 4 Texymmii ) 3ananue 4 (TEeCT) 61 10 10 BomrpocoB, 3a Kaxaelid [muddepeHImpOBaHHBIN
KOHTpOsIb |"Numpyl+Numpy?2" [IPaBUJILHBIN OTBET 3a4eT
Hauucsiercst 1 6amn
3agaHue COACPKUT 5
. [TyHKTOB, 32 IPABHIBLHOE .
5 4 Isgzugﬁ ?lim;;ﬁfcas" 2 5 |BBINOJIHEHUE KaXKJI0TO ?:q%?epeHHHpOBaHHHH
p p MyHKTa HaYuclsercs |
OaJn
3asiaHue COIEPKUT 2
Texymuii 3ananue 6 [YHKTA, 32 [IPABUJIILHOE b depeHIIpoBaHbIii
6 4 KOHTPOITh "[IpoBepka gaHHbIX | 4 4  |BBIIOJIHEHHE KAXKIOT'O e
Ha HOPMaJIbHOCTD" [MyHKTa HaYUCIIsAeTcs 2
Oaia
3anaHue (TecT) COOEPKUT
71 4 Texymuii | 3aganue 7 (Tect) 21 9 9 BOIPOCOB, 3a KK  |[muddepeHImpoBaHHBINA
KOHTPOJIb "Koppensius" [IPaBUJIbHBIN OTBET 3a4eT
Hauucsiercst 1 6amn
anate 8 3?),Z[aHI/Ii c(())z[egxm 5
. " [OJIITYHKTOB, .
8| 4 Egggggﬁ iﬁ;ﬁ?)ﬁﬂ;ﬁT 4 | 5 |OopaBWIBHOE BBHIMIOJHEHUE ?:qq;?epeHHHPOBaHHHH
Tupcona” Ka)KJ10ro Hauucnsercs 1
6an
3agaHue COAEPKUT 3
Texymmii . [YHKT4, 38 TPaBHIIbHOE i pepeHIpoBaHHbII
91 4 KOHTPOITH 3ananue 9 "Series" | 2 | 3  |BBINOJHEHUE KaXI0T0O et
MyHKTa HaYucIseTcs |
Oasn
3agaHue COACPKUT 5
. [TyHKTOB, 33 IPABHJILHOE .
10| 4 :sggggﬁ ,,?;iz;fznig, 4 | 5 |[BBINOJHEHUE KAXKIIOTO i[:q(z%)ep CHIMPOBAHHLII
[MyHKTa HaYuclsercs |
Oan
11| 4 | Texymmit 3amanue 11 6 | 5 [3amaHue conepxuT 5 b hepeHIMPOBAHHBIT




koHTponb | "[lapHas nuHeitHas [IyHKTOB, 33 IIPaBUJIbHOE (3a4eT
perpeccus" BBITTOJTHEHHUE KaXI0TO
[TyHKTa Hauucisercs |
Oas1
JlaboparopHsbie
. 3a Ka)Kyt0 MPaBUIbHO .
Texymmuit | pabotsl. Yacts 1 Qg pepeHIIMPOBaHHBIN
12 " " 6 | 2 |[BeIMOIHEHHYIO PabOTY
KoHTpoJb |"OcHoBbl Python" (2 3a4eT
HayucnseTcst 1 Gann
paboThI)
JlaGoparopHsle
N 3a KaXAyH0 NPaBUIbHO N
Texyumit | pabotsl. Yacts 2 ¢ depeHIIMPOBaHHbBIN
13 " " 9| 2 |[BeIMOIHEHHYIO PabOTY
KOHTPOJIb Numpy" (2 3a4er
HauuciseTcs 1 6ann
paboTsl)
JlaGoparopHsbie
. 3a paBUIBHO .
Texymuii | pabotsl. Yacts 3 nudpepeHITpoBaHHbII
14 A o 6 1 |[BBIONTHEHHYIO paboTy
KOHTPOJIIb Matplotlib" ( 1 3a4eT
HauucnseTcs 1 Gann
pabora)
JlabopaTtopHbie 3a KKy IPaBUIbHO
Texymui n(hepeHIpOBaHHBII
15 M pabotel. Yactb 4 | 9 | 3 |BBIMONIHEHHYIO paboOTy pddeperip
KOHTPOIb |,q - u 3a4er
Scipy" ( 3 paboTsr) Hauucisgercs 1 6amn
JlaboparopHsbie 3a KaXKy10 MpaBUIbHO
Texyuui npepeHIpOBaHHBIN
16 Y pabotel. Hacte 5 | 12| 3 |BBINONIHEHHYIO paboOTy P bepenuup
KOHTpPOJIb |, " 3a4er
Pandas" ( 3 pa6or) Hauucsiercs 1 6amn
JlaboparopHsbie
. 3a Ka)Ky10 PaBUIbHO .
Texymuit | pabotsl. HacTb 6 Qg pepeHIMPOBaHHBIN
17 " i 9| 2 |[BeIMOTHEHHYIO PabOTY
KOHTPOJIb Perpeccus" ( 2 3a4ueT
HayuncnseTcs 1 Gann
paloThI)
JlabopaTtopHbie JIP conepxut 6 3a1anuii,
18 Texymuit | pabotsl. Yacts 7 6 | o [3@mpasuibHOe i epeHITMPOBaHHBII
KOHTPOJIb "Azpik R" (1 BBITIOJITHCHHE JTIOOBIX 3 3a4eT
pabota) Hauucisiercst 1 6amr
3agaHue COAepKUT 7
[TYHKTOB, 33 IIPABUJIBHOE
[Tpome- BBITTOJIHEHHE KOTOPBIX .
N Qg pepeHIMPOBaHHBIN
19 KyTouHas | 3ajaHue Ha 3a4€te | - | 13 |[Haumcidgercs, e
aTTecTarys COOTBETCTBEHHO,
2,1,2,2,1,2,3 Ganna -
MakcuMyM 13 6amioB

6.2. Ilpouenypa npoBeaeHusi, KpUTEPHUH OLlEHMBAHUSA

Bun npomexyTouHOR Kpurepun
[Ipouenypa npoBeneHus
aTTecTaluu OLICHUBaHUs
PefiTuHr 00yuaromerocs Mo AUCIUIINHE BEIYUCIISETCS C
Y4ETOM PE3yabTaTOB BBHITOTHEHHBIX MPOBEPOUHBIX 3a7aHui (
1-11) u GanyoB, MOTYYECHHBIX 32 BhIOIHEHUE JIabopaTopHBIX
. B coorBercTBHYM €

nuddepeHIpoBaHHbII padot (Yactu 1-7). IIpoxokieHre MepOnpHsITHS L 2.5.2.6

3a4er npomesxyTouHoit arrecraiuu HE oGs3arensHo. Ha 3auére HO'HO')K’CH;M
oOyyJaromnuiicss UMeeT BO3MOKHOCTb MOBBICUTH CBOM PEHTHHT,
BBITNIOJIHMB 3aJaHue Ha 3auére (BoinosHsaercs Ha [1K Ha s13bike

Python, comepxuT 7 myHKTOB)
6.3. ITacnopTt oHIa OLIEHOYHBIX CPEACTB

|KOMH€T€HHI/II/I| Pesynbrarsl 00yuenus Ne KM




3HaEeT: UHCTPYMEHTAJIbHBIE CPEJICTBA U
WH()OpPMAITMOHHBIE TEXHOJIOTHH aHATN3a
TAaHHBIX UCXOS U3 UMEIOLIUXCS PECYPCOB U
OrpaHUYECHUN

YK-2

'YMeeT: aJlanTupoBaTh H3BECTHBIC
MpPOrpaMMHBIE CPE/ICTBA aHAINU3A JTAHHBIX B
YK-6 CBOIO MPOECCUOHATIBHYIO 0071aCTh, C yuéTtoM | [+ | [H+ + | | + H
BO3HUKAIOIUX OTPAHUYECHUN IO BpEMEHU U
pecypcam

TumnoBbie KOHTPOJIBHBIC 3alaHUS 110 KaAXKAOMY MCPOIIPUATHIO HAXOIATCA B
IIPUITOKCHUAX.

7. YueOHO-MeTOoAMYEeCKOe M MH(OPMAIIMOHHOE O0ecredeHue TUCHUIIMHBI

IHeuaTHas yyeOHO-MeTOAUYECKAS] JOKYMEHTALMS
@) OCHOBHAsA TUMepamypa:
1.  JlomOpoBckuii, B. B. Oxonomerpuka Yue6. B. B. JlomGpoBckwuii; Harr.
donx moarot. kaapos. - M.: HoBsrii yueOnuk, 2004. - 342 c. .
2. Maremarnueckas craructuka ¥Y4e0. nis Bry30oB B. b. [opsunos, U. B.
[TaBnog, I. M. IIBetkoBa, O. U. Teckun; [lox pex.: B. C. 3apyOuna, A. II.
Kpuwmenko. - M.: U3narensctBo MI'TY nm. H. 3. baymana, 2001. - 423 c. un.
3.  3Bamanun, B. 1. Maremaruueckas craructuka [ Tekct] yue0. mocooue
B. W. 3ananun, E. B. Xaputonora ; FOx.-Ypai. roc. yH-T, Kad. Mar. ananus ;
HOVYpI'Y. - Yensbunck: Mznarenscto FOYpI'Y, 2008. - 146 c.
4.  IlpuknagHas KOHOMETpHKa Hayd.-1pakT. xKypH. OO0 "Mapket JIC
Kopniopeiimn" sxxypnai. - M., 2007-
5. Kpewmep, H. Ill. Oxonomerpuka [ TekcT| ydeOHUK AJi By30B IO
crennabHOCTAM skoHOMUKH 1 yrip. H. III. Kpemep, b. A. ITyTko ; mox pexn. H. I1I.
Kpemepa. - 3-¢ uzn., nepepad. u gom. - M.: KOHUTU-JIAHA, 2013. - 328 c.

0) OononHumenbHas Iumepamypa:
1. Kpemep, H. ILI. Oxonometpuka [TexcT] yueOHUK 11l By30B 110
criennabHOCTAM SkoHOMUKHM 1 yrip. H. L. Kpemep, b. A. IlyTko ; mox pex. H. II.
Kpemepa. - 3-e uzn., nepepad. u gom. - M.: OHUTU-ITAHA, 2013. - 328 c.

8) omeuecmeenHvle U 3apyOeNHCHbIE HCYPHANLL NO OUCYUNTUHE, UMelowuecs: 8 bubiuomexe:
He npenycmoTtpenbt

2) MemoouuecKkue YKazaHus 0Jis Cmyo0eHmos8 no 0C80EHUI0 OUCYUNTUHDL.
MeTtoauueckue ykazaHus K gaboparopasiM padboram (Hactu 1-7)
MHOromMepHbIl CTaTUCTUYECKUIN aHAIIN3

Ccpuikn Ha 6mokHOTHI Google Colab

JlaraceTsl 11 aHaM3a

TexkcTsl neKuunii

SNk W=

U3 HUX: Y4eOHO-Memoouyeckoe obecneyerue camocmosamenbHol pabomsl CmyoeHma:
1.  MHOroMepHsbIi CTaTUCTUYECKAN aHAIN3



JJIEKTPOHHAs Y4eOHO-MeTOAMYECKAs TOKYMEeHTAIlUsA

HaumenoBanue
No Bun peeypea s | bubnuorpaduueckoe onrcanue
JTUTEPATYPBI AIIEKTPOHHOH
dbopme
Uypakos, E. I1. BBenenue B MHOroMepHbIE CTATUCTUYECKUE
JNEeKTPOHHO- meTonsl : yuebnoe nocobue / E. I1. Uypakos. — CaHKT-
OuoOIMOTeUHAS [TerepOypr : Jlanb, 2016. — 148 c. — ISBN 978-5-8114-2149-
JlonoHUTEIBHAS N
1 TenaTVha cucTema 7. — Tekcr : 3neKTpOHHBIH // JIaHb : AIEKTPOHHO-
patyp W30aTeIbCTBA ouonnoreynasa cucrema. — URL:
Jlann https://e.lanbook.com/book/87598 (nara oOpamieHwus:
15.09.2021). — Pexxum moctyna: A aBTOpH3. TIOJIb30BaTENCH.
[IporpaMMHBbIe CHUCTEMBI CTATUCTUYECKOTO aHAIH3a.
OOHapyKeHHe 3aKOHOMEPHOCTEH B JAaHHBIX C UCIOIB30BAHUEM
DIEKTPOHHO- cucteMbl R u si3p1ka Python : yuebnoe mocobue / B. M.
OcHOBHAs OnOIMOTEeYHAS BonkoBa, M. A. Ceménona, E. C. UerBeprakona, C. C. Boxos.
2 TeDATYDA cucrema — HoBocubupck : HI'TY, 2017. — 74 ¢. — ISBN 978-5-7782-
patyp 13/1aTeIbCTBA 3183-2. — TekcT : 2neKTpOoHHBIN // JIaHb : AIEKTPOHHO-
Jlanb o6ubnuoreynas 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
HIeKTP nocobue / A. C. Konsipun, T. JI. Canoa. — Coun : CI'Y, 2018.
OnOIMOTeUHAS .
OcHoBHast — 48 ¢. — TexkcT : anexTpoHHbI // JIaHb : AIEKTPOHHO-
3 cucreMa
nmuTepaTypa I oubnmuoreunas cucrema. — URL:
https://e.lanbook.com/book/147665 (nara ob6pamenus:
Jlanb 5
15.09.2021). — Pexum nocTymna: A aBTOPU3. MOIH30BATEICH.
['epacumoBa, E. A. DxoHOMETpHKA: perpecCUOHHBIN aHAIU3 :
DJIEKTPOHHO-
SUGIOTeUHAs yaebHo-MeToanueckoe nocodue / E. A. I'epacumona, M. 1O.
4 JlononHuTENBHAA CHCTEMA Kappiues. — Camapa : CamI'VIIC, 2011. — 98 c¢. — Teker :
Teparypa B ATeNLCTE DIIEKTPOHHEIH // JIaHb : 37eKTPOHHO-OMOIMOTEUHAsI CUCTEMA., —
A URL: https://e.lanbook.com/book/130432 (aara oOpatieHus:
Jlanp .
15.09.2021). — Pexxum noctyna: AJjis aBTOpH3. MOJIb30BaTENCH.
Kpynuentok, K. FO. KoppensiiimonHo-perpeccMoHHbIN aHaIu3 B
DJIEeKTPOHHO- YKOHOMETPUYECKUX MOAeNsX : yueOHoe nocodue / K. FO.
OcHOBHAS OubmuoTeyHast Kpyuentok. — Hopuisck : HTUU, 2018. — 108 ¢c. — ISBN
5 cucreMa 978-5-89009-698-2. — Tekct : anekTpoHHbIi // JIanb :
muTeparypa i
M3/1aTeIIbCTBA DIIEKTPOHHO-OMOMMoTeynas cucrema. — URL:
Jlanb https://e.lanbook.com/book/155915 (nara obpatenus:
15.09.2021). — Pexwum noctymna: ajis aBTOPU3. MOJIb30BATEIEH.
[xabepuna, I. L. IIporpammupoBanue. OcHOBHI s3bika Python
DIEKTPOHHO- : yauebnoe noco6wue / I. I11. llkaGepuna, H. JI. Pe3oBa. —
OoubmuoTeyHas Kpacnosipck : Cubl'Y um. akagemuxa M. @. Pemernéna, 2018.
JlononHuTenbHAS .
6 TeDaTYDA cuctema — 92 ¢. — TexkcT : anexTpoHHbIN // JIaHb : AIEKTPOHHO-
patyp 130aTeIbLCTBA onbimoreynas cucremMa. — URL:
Jlanb https://e.lanbook.com/book/147450 (nara ob6patenus:
15.09.2021). — Pexum noctymna: ajis aBTOPU3. NOJIb30BATEIEH.
MHOTrOMepHbIE CTATUCTUYECKUE METOMBI : METOIUYECKUE
DJIEKTPOHHO-
e ykazanus / coctaBurenu . JI. Makaposa, A. M. Urnatenko. —
OcHoBHas Coumn : CT'Y, 2018. — 64 c. — TekcT : anexkTpoHHbIH // JlaHs :
7 cucrtema
muTeparypa 31aTeIbCTRa DIIEKTPOHHO-OnOMHoTeuHas cuctema. — URL:
Hallln) https://e.lanbook.com/book/147679 (nara oOpamieHus:

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




Hepequb HCIIOJIB3YCMOTO IIPOIrpaMMHOIO oOccrIeUeHMS:

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

[lepeueHp HCTONB3yEMBIX MTPOPECCUOHATBHBIX 0a3 TaHHBIX U HHPOPMALIMOHHBIX
CIIPABOYHBIX CUCTEM:

Her

8. MarepuajibHO-TeXHHYECKOe o0ecredeHne T1CIUTTHHbI

No OcHoBHOE 000pyI0BaHUE, CTEHIBI, MAKEThI, KOMITBIOTEpHAS TEXHUKA,
Bun 3aaaruii . I_[ Mpe1yCTaHOBICHHOE MPOrPaMMHOE 00€CIIEUeHHE, UCTIONB3YyEeMOe TSt
YA pa3IMYHBIX BUAOB 3aHATUN

[IpakTnueckue 707

KoMITBIOTEPHBIN KI1aCcC C BBIXOJIOM B HHTEPHET
3aHATUS U ceMuHapsl [(1)

Jlexn ?10 )5 [1K ¢ mpoekropom mis npenogasarensa+ [IK mist ctynenToB




