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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
CIOCOOBI UX PEIICHHUS, UCXOS U3 IEUCTBYIOMUX [MH(POPMAIIMOHHBIE TEXHOIOTUHN aHAlIN3a JaHHbBIX,
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.®.18.M1.01 AHanu3 1aHHBIX U TEXHOJIOTHUU 1.®.18.M1.03 IIpunoxkeHus U MpakTUKa aHATIU3a
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

1.0.18.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
ONTUMaJIbHOTO criocoba pemenus Nmeer
MPAaKTHYECKHUI OMBIT: B MCTIONb30BaHNM Excel
Microsoft Office mst 06paboTKH TaHHBIX

4. O0béM 1 BUABI YUeOHOI padOTHI

OO6mmas Tpy10eMKOCTh JUCIHUILUIMHBI COCTABISET 4 3.¢€.,

144 9., 72,5 4. KOHTaKTHOU

paboTHI
Pacrnipenenenue mo cemectpam
Bcero B yacax
Bun yueGHOM paboTHI
4acoB Homep cemectpa
4
OO61mas Tpyao€MKOCTh AUCIIUTIITMHBI 144 144
AyoumopHvie 3auamusi: 64 64
Jlexumu (JI) 32 32
[TpakTHdeckue 3aHATHSI, CEMHHAPHI U (HJTN) IPYTHE BUIBI 0 0
aymuTopHbIX 3aHsaTHil (I13)
Jlabopatopubie pabotsI (JIP) 32 32
Camocmosmenvras paboma (CPC) 71,5 71,5
MTOITOTOBKA K JIA0OpaTOPHBIM paboTam 32 32
MOATrOTOBKA K UG (depeHIIMPOBAHHOMY 3a4ETY 23,5 23.5
MOJITOTOBKA K IMPOBEPOYHBIM 33JIaHUSM U TECTaM, 16 16
[MPOBOIMMBIM Ha JICKIUAX
KoHcynbTanum u mpoMexxyTodHas aTTecTalus 8,5 8,5
Bux konTposs (3adet, qud.3avueT, IK3aMeH ) - nud.3aueT

5. ConeprkaHnue TUCHMIIIIMHBI

OObeM ayTUTOPHBIX 3aHATHH 110

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

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

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

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

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

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

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

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

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

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

5.1. Jlekuun




No

JICKIIMH

No
paszenal

HanmenoBanue uimm KpaTKO€ COACPKAHUEC JICKIIMOHHOT'O 3aHATHA

Kon-
BO
4acoB

31Kk TporpammupoBanusi Python. OcoGeHHOCTH 1 BO3MOXKHOCTH si3bIka. Kparkuit
0030p OCHOBHBIX OMOIMOTEK JIJ1s aHaIn3a JaHHBIX. O030p HCTOYHUKOB U
TUIOINAJOK ISt paObOThl, MH(OPMAIIUU U U3yUEHHUSL.

bubnnorexa Numpy (padora ¢ maccuBamu). OfHOMEpHBIE MaccuBbI Numpy :
CO37JaHUE, OCHOBHBIE ONIEPALIMH, T€HEPALUS CIIyYalHBIX MaCCUBOB,HH IEKCALIHS,
cpe3bl, puabTpanus, GyHKIUN U METObl. JIByMepHbIe MaccuBbl Numpy
(MaTpu1bl) : cO3JaHKE, OCHOBHBIE ONEpAIUU, TeHEepaltsl CIIy4aiHbIX
MacCHBOB,MHJIEKCAllUs, Cpe3bl, (UIIbTpalus, QyHKIMNA 1 METO/bI, MAaTPUYHBIE
orepaiuy, JNEMEHThI TUHEeHO! anredpel. OnucarenbHas cTaTucTUKa B Numpy
(pyHKIMM 1 METOBI 1JIs1 BBIYUCIICHUS! CTATUCTUYECKUX XapAKTEPUCTHUK).

bubnnoreka Matplotlib. ' padudeckoe orobpaxenue 1aHHBIX (Tpad K, MOIUTOH,
THECTOTpaMMa, KpyroBasl [uarpamma... ).

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

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

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

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

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

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

CHIKeHHe pa3MepHOCTH AaHHbIX. MeTon rmaBHbIX KoMIOHEHT (PCA).

10

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

11

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

12

(OCHOBBI KOPPEISIIMOHHOTO U PErPECCUOHHOTO aHaau3a B R.

5.2. lIlpakTyeckue 3aHATHS, CEMHUHAPBI

He npenycmorpensl

5.3. JIaboparopHbie padoThI

| Ne | Ne | HanmeHoBaHME WK KpaTKOE cofiepkaHue Ja0opaTopHol paboThI

| Kou- |




B3aHATUSA

pasnenal

BO
qacoB

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

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

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

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

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

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

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

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

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

5.4. CamocrosiTesqibHasi padoTa CTyIeHTa

Brimonaenne CPC

Crincox nureparypsl (¢ yKa3aHUEM

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

peCcypc

Koi-
BO
acoB

MOTOTOBKA K JIA00OpaTOpHBIM paboTam

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

32




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

1. MHOrOMepHbIe CTaTUCTUYECKHE METO/IHI :
METOIMYECKHe yKa3aHus / cocraButenu U.
JI. Makaposa, A. M. Urnarenko. — Coun :
CI'yY, 2018. — 64 c. — Tekcr :
HIIEKTPOHHBIH // JIaHb : JEeKTPOHHO-
o6ubnuoreynas cucrema. — URL:
https://e.lanbook.com/book/147679 (nata
oOpamenus: 15.09.2021). — Pexum
NIOCTYyTIA: 711 aBTOPU3. MOJIb30BaTeNeH. 2.
['epacumoBa, E. A. DxkoHOMeTpHKA!
pEerpecCUOHHBIN aHaNu3 : yueOHo- 4 23,5
Metonuueckoe mocooue / E. A. I'epacumoBa,
M. 10. Kapspiues. — Camapa : CamI'VIIC,
2011. — 98 ¢. — TekcT : IeKTpOHHBIH //
JIaHb : 2J€KTPOHHO-OMOINOTEUHAs CUCTEMA.
— URL: https://e.lanbook.com/book/130432
(mata obpamenus: 15.09.2021). — Pexum
TOCTYyTIA: /11l aBTOPH3. MTOJTb30BATENCH.
TekcTsl JIEKIUH B 2JIEKTPOHHOM BHJIE.
MeToanueckre yKkazaHus K 1a00paTopHbIM
paboram. HabGop GnoxHoTOB Google Colab.

MOJITOTOBKA K MU (HepeHITPOBAaHHOMY
3a4ETYy

1. MHOrOMepHbIE€ CTAaTUCTHYECKHUE METO/IBI :
METOIMYECKHe yKa3zaHus / coctaButenu U.
JI. Makaposa, A. M. Urnarenko. — Coun :
CI'Y, 2018. — 64 ¢. — Tekcr :
HIIEKTPOHHBIH // JIaHb : 3JEKTPOHHO-
oubnuoreynas cucrema. — URL:
https://e.lanbook.com/book/147679 (nata
oOpamenusi: 15.09.2021). — Pexum
JIOCTYTIA: 711 aBTOPU3. MOJIb30BaTeNeH. 2.
MMOJIrOTOBKA K MIPOBEPOUYHBIM 3a1anusiMm 1 [[epacumoBa, E. A. DxoHOMeTpHKa:

TeCTaM, MPOBOAMMBIM Ha JIEKLUIX pEerpecCUOHHBIN aHaNu3 : yueOHo-
Metonuueckoe mocooue / E. A. I'epacumoBa,
M. 10. Kapeiues. — Camapa : CamI'VIIC,
2011. — 98 ¢. — TekcT : NeKTPOHHBIH //
JIaHb : 37€KTPOHHO-0MOINOTEUHas CUCTEMA.
— URL: https://e.lanbook.com/book/130432
(mata obpamenus: 15.09.2021). — Pexum
TOCTYyTIA: /11l aBTOPH3. MTOJTb30BATENCH.
TekcTsl JIEKLUH B 3JIEKTPOHHOM BHJIE.
Hab6op 6nokaoToB Google Colab

6. q)OHIl OLCHOYHBIX CPEACTB AJA NMPOBCACHUHA TEKYIIECT0 KOHTPOJA YCIIEBA€EMOCTH,
HpOMe)I(yTO‘IHOﬁ arTeCcTalumn

KonTtponb kauecTBa 0cBOE€HUS 00pa30BaTeIbHON MPOrpaMMbl OCYIIECTBIISETCS B
cootBeTcTBUH ¢ [Tonokennem o 6aNTbHO-PEUTUHTOBOM CUCTEME OIICHUBAHUS PE3YIbTaTOB
y4eOHOM JESITEIIbHOCTH 00yJarOIIIXCS.

6.1. Kontpoabubie meponpusitus (KM)



Hasganue Yuu-
Ne | Ce- Bun Maxkc.| Ilopsaok HauncneHus
KM|mecTp| koHTpOIIS KoHTpoIBHOTO - |Bec Oamn 6aio R
JUI0B
MEpOIPHUATHS ercs B [TA
3asaHue CONEPKUT 2
. [TyHKTA, 3a IPaBUJIbH
1 4 Texymmii | 3ananue 1 "Cpenpl 2| o Y ’ PaBIIIHHOE i epeHIIMPOBaHHBII
KOHTPOJIb BBINOJIHEHUS " BHITTOTHCHHE KAAOTO 3a4eT
[MyHKTa Hauucisiercs |
Oann
3anaHue cogepxkur 15
. MOJITYHKTOB, 32
Texymmii 3ananue 2 Ay ’ i epeHIIMPOBaHHBIN
2 4 KOHTPOITh "Numpy1" 4 | 15 |opaBUIBHOE BBINOIHEHUE aueT
Ka)K10r0 Hauucngercs 1
Oann
3agaHue COACPKUT 6
3ananue 3 [MyHKTOB, 32 MIPaBUILHOE
Texymui ’ n(ppepeHIMpOBaAHHBIN
3 4 KOH”i]pOJ'H) "OnucarenbHass | 4 | 6 |BBINOJHEHUE KAXIOTO ga (I:b PEHIHDP
qeT
cTarucruka" [MyHKTa HaYucisercs |
Oan
3agaHue (TeCT) COMEPKUT
4l 4 Texymmit | 3ananue 4 (Tect) 61 10 10 BompocoB, 3a Kax bl |TudQepeHIMpOBaHHBII
KOHTpoJIb |"Numpyl+Numpy?2" [PaBWIbHBIN OTBET 3a4eT
Hauucisiercs 1 6amn
3asaHue COAEPKUT 5
. MMyHKTOB, 32 MTPaBUIbH
Texymmii 3ananue 5 Y ’ PaBIIIbHOE Qg epeHIIMPOBaHHBII
5 4 KOHTPOJTH "Tpaduka" 2 5 |BBINOJIHEHUE KaXKJIOTO aueT
[MyHKTa Hauucisiercs |
Oann
3asiaHue CONEPKUT 2
3anganue 6 MyHKTa, 32 MPaBUJILHOE
Texymui ’ npepeHIMpPOBaAHHBIN
6| 4 KOHpoHB "IIpoBepka naHHbIX | 4 | 4 [BBIOJHEHUE KaKJIOTO ?a (Ie)(l) peHipoBa
YeT
Ha HOPMAJIbHOCTB" [TyHKTa HaYMUCIseTcs 2
Oamna
3amanue (TeCT) COMEPIKUT
71 4 Texyuwmit | 3amanue 7 (Tect) 21 9 9 BOmpoOCOB, 3a KaxAbli  |uddepeHnnpoBaHHbIHI
KOHTPOJIb "Koppensus" MPaBWIbHBIN OTBET 3a4eT
HayucsieTcst 1 Gann
anatie 8 3agaHue COACPKUT 5
. MOJITYHKTOB, 32
Texymui "Koadpurment ’ nhepeHIpOBaHHBII
8| 4 KOHZbOHL KOQ?S;HHHH 4 | 5 |IpaBWIbHOE BBIIIOJIHEHUE i;;g? PEHIHIP
TMupcona” Ka)KJI0T0 Hauucisercs |
Oan
3agaHue COAEPKUT 3
. [TyHKTA, 3a MPaBUIbHOE
Texyuui . ’ n(pepeHIpOBaHHBIN
9 4 KOHpoHB 3aganue 9 "Series" | 2 3 [BBIIIOJIHEHHUE KaXKIOrO ?aqqe)%) PCHIMP
[MyHKTa Hauucsercs 1
Oann
3asaHue COAEPKUT 5
. [TyHKTOB, 332 IPABUJIbHOE .
10! 4 Texymumii 3amanue 10 4l s BZ ’ P G hepeHIIMPOBAHHBIT
KOHTPOJIb "DataFrame" ITOTTHEHHE KDIIOTO 3a4eT
[MyHKTa Hauucsaercs 1
Oann
3amaunue 11 3amaHue CONEPIKUT 5
Texymmit . p nddepeHIMPOBaHHBIN
11| 4 M "IlapHast nuHeiHast | 6 | 5 |[MyHKTOB, 3a MPaBUIBHOE pddeperp
KOHTPOJIb 3a4eT

perpeccus"

BBIITOJTHCHUC KaXK10I'0




[TyHKTa Hauucisercs |
Oan
JlaboparopHsbie
. 3a Ka)ky10 NPaBUIbHO .
Texymwuit | pabotsl. Yacts 1 i pepeHIIMPOBaHHBIN
12| 4 " " 6 | 2 [BeIMOIHEHHYIO PabOTY
KoHTpoJb |"OcHoBbl Python" (2 3a4eT
HayucnseTcst 1 Gamn
paboThl)
JlaGoparopHsle
N 3a KaXAyH0 NPaBUIbHO N
Texyumit | pabotsl. Yacts 2 ¢ depeHIIMPOBAHHbBIN
13| 4 " " 9| 2 |[BeIMOIHEHHYIO PabOTY
KOHTPOITb Numpy" (2 3aueT
Hauucsiercs 1 6amn
pabotsl)
JlaGoparopHsie
. 3a paBUIBHO .
Texymuii | pabotsl. Yacts 3 nudpepeHITpoBaHHbII
14| 4 A o 6 1 |[BBIONTHEHHYIO paboTy
KOHTPOJIIb Matplotlib" ( 1 3a4eT
Hauucisiercs 1 6amn
pabota)
JlabopaTtopHbie 3a KKy IPaBUIIbHO
Texymui n(pepeHIpOBaHHBII
15| 4 M pabotel. Yactb 4 | 9 | 3 |BBINONIHEHHYIO paboOTy pddeperip
KOHTPOIb |,q - u 3aueT
Scipy" ( 3 paGotbI) Hauucsiercst 1 6amn
JlaboparopHsbie 3a KaXky1o MpaBUIbLHO
Texymui npepeHIpOBaAHHBIN
16| 4 Y pabotel. Hacte 5 | 12| 3 |BBINONIHEHHYIO paboOTy P bepenuup
KOHTPOIb |, " 3a4eT
Pandas" ( 3 pa6or) Hauucsiercs 1 6amn
JlaboparopHsbie
. 3a Ka)Ky10 PaBUIbHO .
Texymuit | pabotsl. HacTb 6 Qg pepeHIIMPOBaHHBIN
17| 4 " i 9| 2 [BeImOIHEHHYIO PabOTY
KOHTPOJIb Perpeccus" ( 2 3a4ueT
Hauucisiercs 1 6amn
paloThI)
JlabopaTtopHbie JIP conepxut 6 3a1anuii,
13| 4 Texymwmit | pabotel. Yacts 7 6 | o [3@mpasuibHOe ¢ hepeHIIMPOBAHHBIT
KOHTPOJIb "S3pik R" (1 BBHITIOJTHEHHE JTIOOBIX 3 3a4eT
pabora) HayucnsieTcst 1 Gann
3aaHue COAepKUT 7
[TyHKTOB, 32 IPABUJILHOE
[Tpome- BEITIOJTHEHHE KOTOPBIX HidepeHIHpoBanHbii
19| 4 | xyrounas | 3ajaHue Ha 3a4€TE | - 13 |HaumciseTcs, élaqu PEHIHP
aTTecTalus COOTBETCTBEHHO,
2,1,2,2,1,2,3 6ana -
MakcuMyM 13 6amioB
6.2. Ilpouenypa npoBeaeHusi, KpUTEPUH OLlEeHMBAHUSA
Bua npoMexyTouHOM Kpurepuu
[Ipouenypa npoBeneHus
aTTecTaluu POHeAypa HpOBei OIICHUBAHUS
[Ipu ouleHUBaHUM PE3yABTATOB YUEOHOU AESITEIHHOCTH
oOyyaromierocs no AUCHUILTNHE UCTIONb3YyeTCs 0aIbHO-
PEUTHHIOBAs CCTEMa OLIEHUBAHUS PE3yIbTaTOB yueOHOM
nesteapHOoCTH oOyuaromuxcs (ITomoxkenune o BPC
YTBEPKAEHO NpuKa3oM pektopa oT 24.05.2019 . Ne 179, B
_| PellaKLyu NpHKasa peKTopa ot 10.03.2022 . No 25-13/09). B COOTBETCTRIMN
g hepeHIIMPOBAHHBIT Orenka 3a JUCIUTUTHHY (POPMUPYETCS HA OCHOBE cmm 2.5.2.6
3a4er MOJTYYE€HHBIX OIIEHOK 332 KOHTPOJIbHO-PEUTHHTOBbBIE e
[Tonoxenns

MEpONPUSITHS TEKYyIIero KOHTposst. OTinyHo: Bennunna
perTruHTa oOyuatromerocs o gucrurinHe 85...100 %.
Xopouio: Bennunna peiiTHra o0y4aromerocs 1no
nucuuruinHe 75...84 %.YnosnerBopurenbHO: Benmnunna
peliTuHra oOyyatomierocs no aucuuiuivae 60...74 %.
HeynosnerBopurenpHo: Bennunnaa pedTHHra 00y4yaromerocs




no aucuuminne 0...59 %. Ecnu cTyneHT He corsaceH ¢
OLICHKOI1, MTOJTy4YeHHOM 0 pe3yapTaTaM TeKYyIIero KOHTPOJIs,
CTYZICHT TPOXOJUT MEPOIIPHUITHE MTPOMEKYTOUHOU
aTTecTaluy, Ha KOTOPOM €My IpeJIaraeTcsi BhIMOIHUTD
3ananue Ha 3auére (BoinonHsercs Ha [1K Ha s3p1ke Python,
conepxut 7 myHKTOB). Ha BrImoHeHHE 3a1anus gaetcs 60
MUHYT. B 3TOM citydae orieHka 3a JUCIUTUTHHY
paccuuTHIBAE€TCSA HA OCHOBE MOJYUYEHHBIX OLEHOK 32
KOHTPOJbHO-PEHTHHTOBBIE MEPOTIPUSATHUS TEKYIIETO KOHTPOJIS
U IPOMEKYTOUHOM arTecTanuu. Oukcanus pe3ynbsTaToB
y4eOHOM MeSTEIHHOCTH 10 AUCIUTLIIMHE IPOBOUTCS B JICHD
9K3aMEeHa MPH JJUYHOM MPUCYTCTBUU CTY/ICHTA.

6.3. ITaciopt oHIa OLIEHOYHBIX CPEACTB

Kommnerenuu Pesynbrarel 00yueHus

3HaeT: UHCTPYMEHTAJIbHBIE CPEJICTBA U
MH(GOPMAIIMOHHBIE TEXHOJIOTHH aHaIN3a
TaHHBIX, HCXOII U3 UMEIOIIUXCI PECYPCOB U
OrpaHUYCHUN

'YMeeT: aJlanTupoBaTh H3BECTHBIC
MPOrpaMMHBIE CPE/ICTBA aHAINM3A TAHHBIX B
YK-6 CBOIO MPOeCCHOHATIEHYIO 0071aCTh, C yuéTtoM | [+ | [H+ + | | + H
BO3HUKAIOIUX OTPAHUYCHUN IO BpEMEHU U
pecypcam

TumnoBbie KOHTPOJIbHBIC 3alaHUS 110 KaAXKAOMY MCPOIIPUATHIO HAXOAATCA B
IMPUITOKCHUAX.

YK-2

7. YueOHO-MeTOoAMYEeCKOEe M MH(OPMAIIMOHHOE O0ecredeHue TUCIUIIIMHBI

IHeuaTHas y4yeOHO-MeTOAUYECKAS] JOKYMEHTALMUS
@) OCHOBHAs TUMepamypa:
1. JlomOpoBckwuii, B. B. Oxonomerpuka Yue6. B. B. JlomOGpoBckwuii; Harr.
donx moarot. kaapos. - M.: HoBsrii yueOnuk, 2004. - 342 c. w.
2. 3ansnun, B. . Maremartuueckas cratuctuka [ Texcr]| yueb. mocodue
B. W. 3ananun, E. B. Xaputonosa ; FOx.-Ypain. roc. yu-T, Kad. Mar. ananus ;
IOVYpI'Y. - Yensabunck: U3narenscto FOYpI'Y, 2008. - 146 c.
3. IlpukiiagHas 5KOHOMETpHUKA Hayd.-npakT. xKypH. OO0 "Mapxker 1C
Kopnoperimn" xxypnai. - M., 2007-
4.  Kpemep, H. I11. Oxonomerpuka [Tekct] yaeOHUK 171 BY30B 11O
crietmanbHOCTAM 3koHOMUKH U yrip. H. III. Kpemep, b. A. Ilytko ; mox pex. H. I11.
Kpewmepa. - 3-e uzn., nepepad. u gom. - M.: OHUTU-ITAHA, 2013. - 328 c.

0) OononIHUMENbHASL IUMePamypa.:
1.  Kpemep, H. III. Oxonometpuka [Texct] yueOHUK Jy1s1 By30B 11O
criennaIbHOCTAM dkoHOMUKHM 1 yrip. H. II. Kpemep, b. A. IlyTko ; mox pex. H. II.
Kpewmepa. - 3-e uzn., nepepad. u gon. - M.: KOHUTU-ITAHA, 2013. - 328 c.

8) omeyecmeenHbvle U 3apydedcHble HCYPHAILL N0 OUCYUNIUHE, UMelowuecs 8 bubiuomexe:
He nipenycmoTpensl




2) MemoouuecKue YKazaHus 0 Cmyo0eHmos8 no 0C80EHUIO OUCYUNTUHDL:

Ccouiku Ha 61okHOTHI Google Colab

MHOromMepHbIN CTaTUCTUYECKUIN aHAIIN3

MeTtoauueckue ykazaHus K gjaboparopasiM padboram (Hactu 1-7)
JlaraceTsl 11 aHalIn3a

SNk W=

TexcThl nexu

U3 HUX: Y4eOHO-Memoouyeckoe obecneyerue camocmosamenbHol pabomsl CmyoeHma:
MHOroMepHBIN CTaTUCTUYECKAN aHAIU3

I.

DJIeKTPOHHAsI Y4eOHO-MeTOoAnYeCKAasl IOKYMeHTaI[Us

HaumenoBanue
Ne Bun peeypea s bubnuorpaduueckoe onvcanue
JUTEPaTyphl ANIEKTPOHHOM
bopme
Uypakos, E. [1. BBenenre B MHOrOMEpHBIE CTaTUCTHYECKHE
JEKTPOHHO- meTonbl : yuebnoe nocobue / E. I1. Uypakos. — CaHKT-
OoubnuoTeyHas [TeTepOypr : Jlanp, 2016. — 148 c. — ISBN 978-5-8114-2149-
JlonoHUTENBHAS N
1 TenaTVDA cucreMa 7. — Texcr : 37eKTpOHHBIH // JIaHb : 31eKTPOHHO-
patyb M3/1aTeNIbCTBA 6ubnuoreynas cucrema. — URL:
Jlanp https://e.lanbook.com/book/87598 (nara oOpameHus:
15.09.2021). — Pexxum noctyna: AJjis aBTOpH3. TIOJIB30BaTENCH.
[IporpaMMHBIE CUCTEMBI CTATHCTUYECKOTO aHATN3a.
OOHapy’xeHHe 3aKOHOMEPHOCTEH B TaHHBIX C MCIIOJIb30BAHUEM
JJEeKTPOHHO- cuctembl R u s3p1ka Python : yue6Hoe nocobue / B. M.
OCHOBHAS OnOIMMoTEeYHAas Bonkosa, M. A. Ceménona, E. C. Yereprakosa, C. C. Boxos.
2 TeDATYDA cucreMa — HoBocubupck : HI'TY, 2017. — 74 c¢. — ISBN 978-5-7782-
patyp U3/1aTeNIbCTBA 3183-2. — TekcT : anekTpoHHbIH // JIaHb : 3IEKTPOHHO-
Jlanb O6ubnuoreynas cucrema. — URL:
https://e.lanbook.com/book/118287 (nara oOpateHus:
15.09.2021). — Pexxum noctyna: AJjis aBTOpH3. TIOJIb30BaTENCH.
EKTDOHHO- Komnbipun, A. C. [IporpammupoBanue Ha Python : yuebnoe
P nocobwue / A. C. Koneipun, T. JI. CanoBa. — Counm : CI'Y, 2018.
OnbIMoTeUHAs .
OcHoBHas — 48 c. — TekcT : anexTpoHHbIH // JIaHb : 2JEKTPOHHO-
3 cucTeMa
nuTeparypa AIATEILCTE oubmmoreunas cucrema. — URL:
. https://e.lanbook.com/book/147665 (nata oOpamieHus:
Jlanb .
15.09.2021). — Pexxum ocTyna: i aBTOPH3. TIOJIb30BaTENCH.
['epacumoBa, E. A. DkoHOMETpHUKA: pErpPECCUOHHBIN aHAJIN3 :
DNEKTPOHHO-
SUGIHOTCHAS yuebHo-MeToanuyeckoe nocodue / E. A. I'epacumona, M. 1O.
4 JlononHuTEeNnbHAS cHCTeMa Kappiues. — Camapa : CamI'VIIC, 2011. — 98 ¢. — Teker :
TUTEpaTypa A ATeNbCTRA DIIEKTPOHHEIH // JIaHb : 37eKTpOHHO-OMOIMOTEUHAsI CUCTeEMA. —
8 URL.: https://e.lanbook.com/book/130432 (mara oOpamienus:
Jlanb 3
15.09.2021). — Pexum nocTymna: i aBTOPU3. NOJIb30BATEIEH.
Kpyuenrok, K. 1O. KoppensiunonHo-perpeccuoHHbIM aHanu3 B
DNEKTPOHHO- PKOHOMETPUYECKUX MOJIesX : yueOHoe mocobue / K. 0.
OCHOBHAS OoubmuoTeyHast Kpyuentok. — Hopunsck : HITIH, 2018. — 108 c. — ISBN
5 cucTeMa 978-5-89009-698-2. — Texkct : anekTpoHHbI // JIab :
MTepaTypa i
M3/aTeNbCTBA AIEKTPOHHO-OMOIMoTeyHas cucrema. — URL:
Jlanb https://e.lanbook.com/book/155915 (nara ob6pammenus:
15.09.2021). — Pexum nocTymna: i aBTOPU3. MOJIb30BATEIEH.
6 |[lononHuTenbHas [IIEKTPOHHO- [[IkabGepuna, I'. I11. [TporpammupoBanne. OcHOBBHI si3bika Python




MTepaTypa OubIuoTeUHas : yuebnoe noco6ue / I'. I1I. [IIkabepuna, H. JI. PezoBa. —
cucrtema Kpacnosipck : Cubl'Y um. akagemuka M. @. Pemetnéra, 2018.
13/1aTENIbCTBA — 92 c. — TekcT : anexTpoHHbI // JIaHb : 2JIEKTPOHHO-

Jlanb oubnuoreynas cucrema. — URL:
https://e.lanbook.com/book/147450 (nata oOpareHus:
15.09.2021). — Pexxum moctyna: A aBTOpH3. TIOJIb30BaTENCH.
MHOTOMEpHBIE CTATHCTUYECKHE METOJIBI | METOTUIECKHE

DIEeKTPOHHO-

6 H6IOTCUHAS ykazanus / cocraButenu . JI. MakapoBa, A. M. UrHarenko. —

OcHoBHas Coun : CI'VY, 2018. — 64 ¢. — TekcT : aneKTpoHHbI // JIaHb :

7 cucreMa
nmuTepaTypa H3TATENBCTEA AIEKTPOHHO-OMOIMoTeyHas cucrema. — URL:
https://e.lanbook.com/book/147679 (nara ob6pammenus:
Jlanb 3
15.09.2021). — Pexum nocTymna: i aBTOPU3. MOJIb30BATEIEH.

[lepedeHb UCTIONB3YEMOTO MTPOTPAMMHOTO OOECIICUEHMS:

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

[Tepedenp ucnonb3yeMbIx MpoheCcCHOHABHBIX 0a3 TaHHBIX U WH()OPMAITMOHHBIX
CIIPABOYHBIX CUCTEM:

Her

8. MarepuajibHO-TeXHHYECKOE o0ecriedeHne T CIUTITHHbI

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

o Ne
Bun zaparuit Ay MPeIyCTaHOBICHHOE IPOTPaMMHOE 00ecTIedeHHE, UCTIONb3yeMOe st
YA pa3IMYHBIX BUAOB 3aHATUN
[IpakTnueckue 405

3aHITHS U ceMuHapsbl |(1)

KoMITbIOTEpHBIN KJ1acC C BBIXOJIOM B HHTEPHET

Jlexn

707
()

[1K ¢ mpoekropom misa npenogasarena+ [IK st ctynenTon




