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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




3a/1a4 ¢ YUYETOM UMEIOIINXCS PECYPCOB U IPABOBBIX
HOpM. YMmeeT: [IpuMeHsITh MaTeMaTuueCKre METOIbI
00pabOTKM JaHHBIX [T BEIOOpA U peau3aiiu
ONTHUMAJILHOTO CIIOCO0a perIeHus
npodeccuoHaNbHBIX 3a/1ad. MIMeeT nmpakTudeckuit
OTIBIT:

4. O0béM 1 BUABI YUeOHOI padOTHI

OO6mmast Tpy10eMKOCTb JUCHIHUILUIMHBI COCTABNIAET 4 3.¢., 144 4., 72,5 4. KOHTaKTHOM
paboTHI

Pacnpenenenue no cemecrpam
Bcero B yacax
Bun yueGHOM paboTHI
4acoB Homep cemectpa
4
OO61mas Tpyao€MKOCTh AUCIIUTIITMHBI 144 144
AyoumopHvie 3auamusi: 64 64
Jlexumu (JI) 32 32
[IpakTudeckue 3aHATHS, CEMUHAPHI U (W) IPYTHE BUIBI 0 0
ayauTopHbIX 3aHaTuil (I13)
Jlabopatopubie pabotsI (JIP) 32 32
Camocmosmenvras paboma (CPC) 71,5 71,5
MOATOTOBKA K IPOBEPOUYHBIM 33JaHUSM U TECTaM, 16 16
MPOBOAMMBIM Ha JICKIUSIX
MOArOTOBKA K JU(PepeHIIMPOBAHHOMY 3a4ETY 23,5 23.5
MOJTOTOBKA K Ta00OpaToOpHBIM paboTam 32 32
KoHcynbTanum u mpoMexxyTodHas aTTecTalus 8,5 8,5
Bux konTposs (3adet, qud.3avueT, IK3aMeH ) - nud.3aueT

5. ConeprkaHnue TUCHMIIIIMHBI

No OObeM ayIUTOPHBIX 3aHITHH 1O
pa3z[_ena HaumenoBanue pa3aenoB AUCUHUIIIIMHBI BHUIaM B 9acax
Bcero J| 113 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).
5 Pabota ¢ 6ubnuorekoit Pandas s3pika Python. Ananus 16 3 0 3
TaOJIMYHBIX TAHHBIX.
Perpeccuonnsrii ananus B Python (Mmogyns Statsmodels u
6 oubnuoteka Scikit-learn). 12 6 0 6
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 10 4 0 6

5.1. Jlekuun




No

JICKIIMH

No
paszenal

HanmenoBanue uimm KpaTKO€ COACPKAHUEC JICKIIMOHHOT'O 3aHATHA

Koi-
BO
JacoB

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

2,3

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... ).

5,6

[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.

MontupoBanue Google [ucka. 3arpyska (aitioB paznuaHoro gopmara B
DataFrame (.xIs, .csv, .txt....) ¢ Google aucka

8,9,10

Pabora c 6ubnuorexoit Pandas. Series (coznanue, aTpuOyThl, HHAECKCALINSA,
onepanuu, pyHkuu u Metoabl). DataFrame (co3nanue, aTpulyThl, HHACKCAIIUSA,
cpe3bl, puIbTpaIus. npeodpa3zoBaHue TaOIUIIbI, TPYIIIUPOBKA, COPTUPOBKA,
rpaduaeckrie BO3MOKHOCTH, CTATUCTHYECKHE U AP. PYHKIIMH, CBOTHBIC
TaOJIHIIBL...)

11, 12

[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

13

[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.

14

CHIKeHHe pa3MepHOCTH AaHHbIX. MeTon rmaBHbIX KoMIOHEHT (PCA).

14

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

16

A3k TporpammupoBanusi R. OcoOEHHOCTH U BO3MOXKHOCTH si3bIKa. O030p
MCTOYHHUKOB M IUIOIIAJIOK JUI paboThl, HH(POpMAIMK U U3y4EHUS.
[TporpammupoBanue Ha R B Google Colab. OnmcarenbHas CTaTHCTHKA U
BU3yaJIn3alys JaHHbIX B R.

17

(OCHOBBI KOPPEISIIMOHHOTO U PErPECCUOHHOTO aHaau3a B R.

5.2. lIlpakTyeckue 3aHATHS, CEMHUHAPBI

He npenycmorpensl

5.3. JIaboparopHbie padoThI

Ne

|N9

| HanmeHoBaHME WIIN KpaTKOE cofiepkaHue Ja0opaTopHol paboTh

| Kou- |




3aHATHS [pa3ziena)

BO
qacoB

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

2,3 2

OnHoMepHbIe MacCUBBI M MaTpuilbl OndarnoTek Numpy. (JlabopatopHsie
Pa6otel. Yactb 2. - 2 paboThI).

Busyanu3zanus qaHabIx B Oubanorexe Matplotlib - rpaduk, monuros,
THCTOTpaMMa, AuarpaMMma paccesHus, KpyroBas auarpamma. (JlaboparopHeie
PaGotel. Yacts 3. - 1 pabora).

5,6 4

[IpoBepka JaHHBIX HA HOPMAILHOCTH C MTOMOIIIBIO QYHKIHI OUOIHOTEKH SCipy
(kputepun [llanupo-Yunka, Xu-kBanpar, Konmmoroposa-CmupHosa). Beibop,
BBIYHCIICHHUE U TTPOBEPKA 3HAUNMOCTH KOAPPHUITUEHTOB KOPPEIISAIIUH.
(JTaboparopusie Pabotsl. YacTs 4. - 3 paGoThl).

MonTtupoBanue Google [ucka. 3arpyska garacera B DataFrame u3 TekctoBoro
¢aitna u Tabmauubl Excel. (JlJaboparopusie Pabotsl. Yacts 5 - JIP 5.3).

89,10 | 5
5.2).

bubnuoreka Pandas. Series. Datafame. OCHOBHBIE BO3MOXHOCTH PaOOTHI.
Cratuctnueckuii ananus B Pandas. (JJaboparopusie Padotsl. Yacts 5. - JIP 5,1,

1,12 | 6

AHanu3 cBSI3U MeXy nokaszareiasimu. [locTpoeHne auarpaMMbl paccesiHus.
Br160p Gpopmbl perpeccroHHoM kprBoil. [locTpoeHne ypaBHeHUs: TapHOI
nuHEelHOM perpeccun B Moayiie Statsmodels. Koaddurment nerepmunanmm.
Onenka kauecTBa ypaBHeHUs. [IpoBepka 3HAUMMOCTH YpaBHEHUS U OTACIBHBIX
ko2 punrentoB. [ paduueckoe npeacTaBiIeHne TUHUA PETPECCHH.
(JTaboparopusie Pabotsl. HacTs 6. - JIP 6.1).

13 6

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

14,15,16| 9

7.1).

S3pik porpammupoBanus R. 3amyck B Google Colab. 3arpyska B mporpammy
¢aiina excel ¢ Tabnuueit nanHbIX. Busyanuszauus nanusix. Beraucnenue
YICIIOBBIX XapaKTEPUCTUK (OMUcaTeNbHas CTaTUCTHKA), KOPPEISIUOHHBIN aHaIu3
1 TIocTpoeHue ypaBHeHuil perpeccun. (Jlabopatopusie Pabotsl. YacTs 7. - JIP

5.4. CamocrosiTesqibHasi padoTa CTyIeHTa

Brimonaenne CPC

TTonsun CPC

Crincox nureparypsl (¢ yKa3aHUEM
pasesos, IiaB, CTPaHUI]) / CChIIIKA Ha

peCcypc

CemecTp

Koi-
BO
acoB

IIOArOTOBKA K IPOBCPOUYHELIM 3aJJaHUAM U
TCCTaM, IPOBOAMMBIM Ha JICKIIUAX

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

16




(mara obpamenus: 15.09.2021). — Pexum
ToCTyna: A7l aBTOPU3. MOJIb30BATENEH.
TeKCThI JIEKIMI B AJIEKTPOHHOM BHJIE.
Ha6op 6mokaoTOB Google Colab

1. MHOTOMEpHBIE CTATUCTHYECKUE METOIBI :
MeTOoIMYecKe yka3zaHus / cocraButenu U.
JI. Makaposa, A. M. Urnarenko. — Coun :
CI'Y, 2018. — 64 c. — Tekcr :
HIIEKTPOHHBIN // JIaHb : 3IeKTpOHHO-
oubmuoteynas cucrema. — URL:
https://e.lanbook.com/book/147679 (nara
obpamenus: 15.09.2021). — Pexum
JTOCTYyIIA: JIJIsE aBTOPHU3. MOJb30BaTENEH. 2.
['epacumoBa, E. A. DxoHOMeTpHKa:
pErpeccUOHHbIN aHaIu3 : yueOHO- 4 23,5
MeTonnueckoe nocodue / E. A. I'epacumosa,
M. 10. Kapepre. — Camapa : CamI'VIIC,
2011. — 98 c. — Tekcr : 21MeKTPOHHBIH //
JlaHb : 2IeKTPOHHO-OUOIMOTEYHAS 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.

MOJIrOTOBKA K JH(PepeHIINPOBaHHOMY
3a4€Ty

1. MHOTOMEpHBIE CTATHCTUYECKHE METOIHI
MeTon4YecKe yka3zaHus / cocraButenu U.
JI. Makaposa, A. M. Urnarenko. — Coun :
CI'Y, 2018. — 64 c. — Tekcr :
RIIEKTPOHHBIN // JIaHb : 3I€KTpOHHO-
oubmuoreynas cucrema. — URL:
https://e.lanbook.com/book/147679 (nara
obpamenus: 15.09.2021). — Pexum
NOCTYyTIA: ISl aBTOPH3. MOJIb30BATENEH. 2.
['epacumoBa, E. A. DxoHOMeTpHKa:
[MO/IFOTOBKA K JIA0OpaTOPHBIM paboTam [PErpeCCUOHHBIN aHAJU3 | YI4EeOHO- 4 32
MeTonnueckoe nocobue / E. A. T'epacumosa,
M. 10. Kapepiues. — Camapa : CamI'VIIC,
2011. — 98 ¢. — TekcT : 2IeKTPOHHBIIH //
JlaHb : 2IeKTPOHHO-OUONIMOTEYHAS CHCTEMA.
— URL: https://e.lanbook.com/book/130432
(mara obpamenus: 15.09.2021). — Pexum
JI0CTYyTIA: 711 aBTOPH3. MOJIb30BaTENEH.
TeKCTBI JEKIIUI B 2JIEKTPOHHOM BHJIE.
MeTtoauueckue yKa3aHus K J1a00opaTopHbIM
paboram. HaGop GokHOTOB Google Colab.

6. q)OHIl OLCHOYHBIX CPEACTB AJA NMPOBCACHUHA TEKYIIECT0 KOHTPOJA YCIIEBA€EMOCTH,
IIpOMe)KyTO‘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)



Haszeanue Yuu-
Ne | Ce- Bun Makc.| Ilopsinok HauucneHus
KOHTpoJIbHOTO  |Bec ThIBA-
KM|mectp| koHTpOIIS Oann OaJoB
MEPOIPUATHUS ercs B [TA
3a/laHuE COAEPKUT 2
. [MyHKTa, 32 MPAaBWJIbHOE .
Texymmii | 3amanue 1 "Cpensl ’ npepeHIpOBaAHHBIN
! 4 KOH”Z H(I)J'IB HBBIHOJ'IHGHI/Ipﬂ"I[ 2| 2 |BBINOIHEHKE KAXIOrO ?aqqe)? R
P [MyHKTa Hauucsgercs 1
Oan
3amaHue copepkur 15
. [O/IMTYHKTOB, 32 .
Texyumuii 3ananue 2 n(ppepeHIMpOBaAHHBIN
2 4 KOquiHB 'Tiinl L 4 | 15 |mpaBUIBHOE BBINOIHEHUE 2;;2? PEHIMP
p py Ka)KIIOro Hayucisercs 1
Oan
3agaHue COAEPKUT 6
Texviuii 3ananue 3 MyHKTOB, 32 MPaBUILHOE ndepeHimpoBanHbiii
3 4 cryi "OnucarenpHas 4 6 |BBIIOJIHEHHE KaXKIOTO Il CpCeHIHPO
KOHTPOJIb " 3a4eT
CTaTUCTUKA MyHKTa Hauucisercs 1
Oan
3amanue (TeCT) COMEPIKUT
4l a Texyumit | 3ananue 4 (Tect) 61 10 10 BompocoB, 3a Kax bl (1 hepeHTnpOBaHHBIN
KOHTpoJb |'Numpyl+Numpy?2" [PaBUJIbHBINA OTBET 3a4eT
Hauucsiercs 1 6amn
3ajanue coAepKuT 5
. [MyHKTOB, 32 MIPaBUIILHOE .
Texyuuii 3ananue 5 ’ n(pepeHIpOBaAHHBIN
51 4 KOH”ZH(I)J'IB 'Tﬂa {rka” 2 | 5 |BBINOJHEHUE KAXK]IOTO ?aqqe)%) PEHIHDP
p P [MyHKTa Hauucsercs 1
Oan
3alaHuE COAEPHKUT 2
. 3amanue 6 [MyHKTa, 32 MPaBWJIbHOE .
Texyuwmit |, A Y ’ P i epeHIIMPOBaHHBIN
6| 4 KOHTDOIE [IpoBepka nanHbIX | 4 | 4 |BBIOJIHEHHUE KaXKJI0TO aueT
p Ha HOPMAJILHOCTB" [TyHKTa HAYUCIISAETCS 2
Oanna
3amanue (TeCT) COMEPIKUT
7| 4 Texyumwmit | 3aganue 7 (Tect) 21 9 9 BOMpOCOB, 32 KAXKABIH  |[Mu(hepeHITNPOBAHHBIN
KOHTPOJIb "Koppensuusa" MPaBWIbHBIN OTBET 3a4eT
Hauucnsiercs 1 6amn
3ajanue coAepKuT 5
Sananue 3 HOiHyHKTOg 21
Texymmit "Koaddumuent ’ nddeperIpoBaHHLIN
8 4 KOHZUZHB o ®S;JLHH 4 S |OpaBUIBHOE BBINOJHEHHUE i;;g? PEHIHDP
p HI:/Ip cona" KaKJI0T0 Hauucsiercs |
P Oan
3ajanue coaepKuT 3
Texymmii na VIYHKTd, 38 TPABIIILHOE i epeHITMPOBaHHBIN
9 4 KOHTDOLE 3aganue 9 "Series" | 2 3 |BBLIIOJIHEHHUE KaXKIOrO aueT
p [MyHKTa Hauucsercs 1
Oan
3alaHue CONEPKUT 5
. [MyHKTOB, 32 MIPaBUIILHOE .
Texymuii 3ananue 10 ’ npepeHIMpPOBaAHHBIN
10 4 KOH”i,H(l)J'IB "De)lltaFrame" 4 S  [BBIIOJIHEHUE KAXKJIOTO ?aqqé%) PEHIHP
P [MyHKTa Hauucsaercs 1
Oan
Samanue 11 3agaHue COACPKUT 5
Texyuuii N ndpepeHIpoBaHHbIN
11| 4 i "[lapnast nuHeiHast | 6 | 5 [MyHKTOB, 3a MpaBUIIbHOE pddeperp
KOHTPOJIb 3aueT

perpeccus"

BBITIOJJHCHUC KaXXKA0T'0




[MyHKTa Hayucisercs |
6as1
JlaGopartopHbie
. 3a KaKIy10 MpaBUIbHO .
Tekymmuit | pabotsl. YacTs 1 i pepeHIIMPOBaHHBIN
12 " " 6 BEITIOJTHEHHYIO padoTy
KoHTpoJb |"OcHoBsl Python" (2 3a4eT
Hauucisiercst 1 6anmn
paboThI)
JIaGoparopHble
N 3a KaXIyr0 MPaBUIBHO N
Texyuwmit | pabotsl. HacTs 2 ¢ depeHIIMPOBAHHbBIN
13 " " 9 BBITIOJTHEHHYIO paboTy
KOHTPOJIb Numpy" (2 3a4eT
HauuciseTcs 1 Gamn
paboThI)
JlaGoparopHble
. 3a MpaBUJIBHO .
Texymmii | pabotsl. YacTs 3 nudpepeHITpoBaHHbII
14 " o 6 BBITIOJITHEHHYIO padoTy
KOHTPOJIb Matplotlib" ( 1 3a4eT
HauucnseTcs 1 Gamn
pabota)
JlaGopaTopHbie 3a KaXK1y10 NpaBUILHO
Texyumii i depeHIpOBaHHBII
15 Y pabotel. Yacts 4 | 9 BBITTOJTHEHHYIO paboTy bdep P
KOHTPOIb |,q - o 3a4eT
Scipy" ( 3 paboTbI) Hauucisercs 1 Gamn
JlaGopartopHbie 3a KaXIyIo MpaBUIbHO
Texyuuii npepeHIpOBaAHHBIN
16 Y pabotel. Hactp 5 | 12 BBITTOJTHEHHYIO paboTy P bepenuup
KOHTPOIb |, " 3a4eT
Pandas" ( 3 paGor) Hauucsiercs 1 6anmn
JlaGopartopHble
. 3a KaKIy10 paBUIbHO .
Tekymuit | pabotel. HacTs 6 Qg pepeHIIMPOBaHHBIN
17 " " 9 BBHITIOJTHEHHYIO paboTy
KOHTPOJIb Perpeccus" ( 2 3a4eT
Hauucisiercs 1 6amn
paboThI)
JlaGopaTopHbie JIP conepxut 6 3anaHuid,
13 Texkymuit | pabotsl. Yacts 7 6 3a Ka)KJ10€ MMPaBUIIbHO i epeHITMPOBaHHBII
KOHTPOJIb "Azpik R" (1 BBITIOJTHEHHOE 3aJ]aHUE  [3a4eT
pabota) Hayucisiercst 1 6amn
3amanue copepxKuT 7
[Tpome- [TyHKTOB, 32 IPaBUJIBHOE .
n ¢ depeHIIMPOBaHHbBIN
19 JKyTouHas | 3ajaHue Ha 3auére | - BBITIOJTHEHHUE KaX0TO e
artecranus MyHKTa Hayucisercs 1
Oan
6.2. Ilpouenypa npoBeaeHusi, KpUTEPHUH OLlEHMBAHUSA
Bua npoMexyTouHOM Kpurepuu
Amp Y [Ipouenypa npoBeneHus PHTEP
arTecTaluu OLICHUBAHUS
Ha nuddepenuupoBanHOM 3a4eTe MPOUCXOIUT OLIEHUBAHNE
3HaHUN, YMEHUH U IPUOOPETEHHOTO OMbITa 00YUYaAIOLTUXCS IO
nucturiuae " [IporpaMMmupoBanue JJis aHalv3a TaHHbIX " Ha
OCHOBE IMOJTyYEHHBIX OLIEHOK 32 KOHTPOJIbHO-PEHTHUHIOBBIE
MEpPOIPUITHS TEKyIIero KoHTpods. [Ipu HenocTtaTouHoi
W/WJIHA HE yCTpauBaloUlel CTyeHTa BeTUUYUHE PEUTHHTa eMy
MOXeET OBITh MPEIOKEHO BBHIMTOTHHUTD 3aJ[aHus Ha 3a4yere. B B COOTBETCTRIMN
g depeHIIMPOBAHHBIN | pe3ynbTaTe CKJIabIBaeTCsS COBOKYITHBIM PEUTHHT CTYIEHTA, . 2.5 0.6
3a4yer KOTOPBIH TuddepeHIpYyeTCs B OLICHKY M TPOCTABIAETCS B Honémc.el-’mf'{
BEJIOMOCTb, 3a4ETHYIO KHIDKKY cTyaeHTa. OmnyHo: Bennunnal
peliTuHra odyyvatorierocs no aucuuiuinge 85...100 %
Xopomro: Bennunna peiiTiHra o0y4aromerocst TUCIUILIINHE
75...84 % VYnosnerBopuTenbHO: BennunHa pedTuHra
obydarorerocs o aucuuruinae 60...74 %
HeynosnerBoputensHo: BenmunHa peiTuHra 00y4aronierocs
o gucuuiuiuHe 0...59 %. OneHka 1o JUCHHUILIMHE BHOCHUTCS




| B «[Ipunoxenne K TuIuioMy OakataBpay.

6.3. ITacnnopt oHIa OLIEHOYHBIX CPEACTB

Noe KM
Kommereri Pesymbrater o0y et 1Rl [Rloftoft 12 3[14]13[1617[18]19
3HaeT: MTHCTpyMeHTalIbHBIE CPE/ICTBA U
VK-2 I/IH(l)OpMaLII/IOHHBIe TCXHOJIOTHH aHaJInu3a e W I Iy i i n
TAaHHBIX UCXOJIS1 U3 UMEIOLINXCS PECYPCOB U
OrpaHUYCHUMN.
'YMmeeT: AnanTHpoBaTh N3BECTHBIC
[IPOrpaMMHBIC CPCACTBA aHAJIN3a JaHHBIX B
YK-6 CBOIO MPO(eCCHOHANBHYIO 00acThb, ¢ yuéTtoM | [+ | [+ + 1 R + [+
BO3HMKAIOIUX OTPAHUYEHHM 110 BpEMEHHU U
pecypcam.
TUoBbIE KOHTPOJILHBIE 3aJaHUS 110 KAXKIOMY MEPOIPUATUIO HAXOISTCS B
MIPUIOKEHUAX.

7. YueOHO-MeToAMYeCKOEe 1 HH(OPMAIIMOHHOE OOecriedeHUue TUCIMIITIMHBI

IleuaTHasn y‘leﬁHO-MeTOHI/IquKaﬂ AOKYMCHTAIIUA

@) 0CHOBHas

aumepamypa:
1. Kpewmep, H. III. OxonomeTpuka [ TekcT] yueOHUK AJ1s1 BY30B IO

crietmanbHOCTAM 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.

B. 1.

2. 3ansanun, B. . Maremarudeckas cratuctuka [Tekcr] yueb. mocodue
3ansnu, E. B. XapuTtonosa ; FOx.-Ypai. roc. yu-1, Kad. Mar. ananus ;

IOVYpI'Y. - Yengabunck: M3narenscTBo FOYpI'Y, 2008. - 146 c.

3.  HyO6pos, A. M. MHOrOMepHbIE CTaTUCTUYECKUE MeTObI: s

SKOHOMHUCTOB M MEHEIPKEPOB Yuel. /ISl HKOH. ClieluagbHOCTER 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 CTATUCTUKA

[Texct] yueO. mocobue s By3oB B. E. 'mypmaH. - 12-e uza. - M.: FOpaiit, 2014. -

478, [

C. MJI.

1] c. nn.
2.  Jemunesxo, E. 3. Ontumuzanus u perpeccus. - M.: Hayxka, 1989. - 292

3. Maremarudeckas cratuctuka Yueb. 1 Bry3oB B. b. Topsiuaos, U. B.

[TaBnog, I'. M. IIBetkoBa, O. U. Teckun; [lon pex.: B. C. 3apyOuna, A. II.
Kpumenko. - M.: U3narenscteo MI'TY nm. H. O. baymana, 2001. - 423 c. ui.

8) omeuecmeenHuvle U 3apy0edtCHble HCYPHANLL NO OUCYUNTUHE, UMerowuecs 8 bubauomexe:
He npenycmorpensl

2) MemoouuecKkue YKasaHus 0Jis Cmyo0eHmos8 no 0C80EHUIO OUCYUNTUHDL.

1. TexcTsl JTekuui
2. Jlaracetsl ajisi aHAIM3a
3. Meronuueckue ykazaHnus K 1abopatopHeiM paboram (Yactu 1-7)




4,
5.

MHOTrOMEpHBIN CTATUCTAYECKUN aHAJIU3
Ccouiku Ha 6510KkHOTHI Google Colab

U3 HUX: y4eOHO-Memoouyeckoe obecneyerue camocmosmenpHol pabomsl cmyoeHma:
MHOromMepHbIl CTaTUCTUYECKUIN aHAIIN3

1.

BHCKTPOHHaH yqeﬁno-MeTonnquKaﬂ HOKYMECHTaAIlUA

HaunmenoBanue
Ne Brz peeypea s bubnuorpaguueckoe onrcanue
JTUTEpaTyphbl AIIEKTPOHHOMN
bopme
Uypaxkos, E. I1. BBenenre B MHOTOMEpHBIE CTaTUCTUYECKUE
DIEKTPOHHO- MeToibl : yueoHoe nmocooue / E. I1. UypakoB. — CaHKT-
OubmuoTeyHas [TetepOypr : Jlanp, 2016. — 148 ¢. — ISBN 978-5-8114-2149-
JlomonHuTEeNbHAS .
1 TeDpATYDA cucTeMa 7. — Texkcr : anekTpoHHbIH // JIaHb : 37eKTpOHHO-
patyp 130aTeIbLCTBA onoimoreynas cucrema. — URL:
Jlanb https://e.lanbook.com/book/87598 (nmata obpareHus:
15.09.2021). — Pexum noctymna: ajis aBTOPU3. MOJIb30BATEIEH.
[IporpaMMHBIE CHUCTEMBI CTATUCTHYECKOTO aHATH3A.
OOHapy)eHHE 3aKOHOMEPHOCTEH B TJAHHBIX C UCITOJIb30BAaHUEM
DIEKTPOHHO- cuctembl R u s3p1ka Python : yue6HOe mocobue / B. M.
OcHOBHAS OuOIMoTeUHAS Bonkosa, M. A. Ceménona, E. C. Yereprakosa, C. C. Boxos.
2 TeDaTVDa cucreMa — HoBocubupck : HI'TY, 2017. — 74 ¢. — ISBN 978-5-7782-
patyb M3/1aTeNIbCTBA 3183-2. — TekcT : 31eKTpOHHBIH // JIaHb : AIEKTPOHHO-
Jlanb oubmmoreunas cucrema. — URL:
https://e.lanbook.com/book/118287 (mara obpamenus:
15.09.2021). — Pexum noctymna: ajis aBTOPU3. MOJIb30BATEIEH.
IEKTDOHHO- Koneipus, A. C. IlporpamMupoBanue Ha Python : yueOnoe
P nocobue / A. C. Kombipus, T. JI. CamoBa. — Counm : CT'Y, 2018.
OoubnmroTeyHas .
OcHoBHas — 48 ¢. — TexkcT : anexTpoHHbIl // JIaHb : AIIEKTPOHHO-
3 cucreMa
TUTEpaTypa BATeIbCTRa oubnuoreunas cucrema. — URL:
a https://e.lanbook.com/book/147665 (nara oOpatieHus:
Jlanp .
15.09.2021). — Pexxum noctyna: AJjis aBTOpH3. TOJIb30BaTENCH.
['epacumoBa, E. A. DxoHOMETpUKA: peTPEeCCUOHHBIN aHAIN3 :
JIEKTPOHHO-
e yaeOHOo-MeToandeckoe nocodue / E. A. I'epacumona, M. 1O.
4 JlonoHUTENBHAS crCTeMa Kapeoimes. — Camapa : CamI['VIIC, 2011. — 98 ¢. — TexkcrT :
nmuTepaTypa S 1ATeIECTR QIIeKTpOHHBIH // JIaHb : 3IeKTPOHHO-OMOIMOTEeUHAs CUCTEMA. —
A URL.: https://e.lanbook.com/book/130432 (nara oOparieHus:
Jlanb .
15.09.2021). — Pexxum moctyna: AJjis aBTOpH3. TIOJIb30BaTENCH.
Kpyuentok, K. FO. KoppensauroHHo-perpecCHOHHBIN aHaIu3 B
DIEKTPOHHO- HPKOHOMETPUYECKUX MoJeNsaX : yueOHoe mocodue / K. FO.
OcHOBHAS OubIMoTeUHAs Kpymnentok. — Hopunsck : HTUU, 2018. — 108 ¢. — ISBN
5 cuctema 978-5-89009-698-2. — TekcT : 37eKTpoHHBIH // JIaHb :
nmuTepaTypa i
M30aTeIbCTBa DIIEKTPOHHO-O0MOMMoTeuHas cuctema. — URL:
Jlanp https://e.lanbook.com/book/155915 (mara obpamenus:
15.09.2021). — Pexxum moctyna: AJjis aBTOpH3. TIOJb30BaTENCH.
[[Ixa6epuna, I'. I11. [IporpammupoBanue. OcHOBHI s3b1Ka Python
JNEeKTPOHHO- : yuebHoe nocob6ue / I'. I11. [ITkabepuna, H. JI. PezoBa. —
OoubnuoTeyHas KpacHosipck : Cubl'Y um. akanemuka M. @. Pemernéna, 2018.
JlonoHUTENBHAS N
6 TenaTVDa cucreMa — 92 c. — TekcT : anexTpoHHbI // JIaHb : 2JEKTPOHHO-
patyb M3/1aTeNIbCTBA o6ubnuoreynas cucrema. — URL:
Jlanb https://e.lanbook.com/book/147450 (nata obpareHus:

15.09.2021). — Pexxum moctyna: AJjis aBTOpH3. TIOJIB30BaTENCH.




S EKTDOHHO- MHOTrOMEpHBIE CTAaTUCTUYECKHE METO/IBI : METOINYECKHUE
o 6J'II/IET€11Ha$I ykazanus / coctaBurenu . JI. Makaposa, A. M. Urnarenko. —
7 OcHoBHas cHCTeMa Coum : CT'Y, 2018. — 64 c. — TekcT : anexkTpoHHbIH // JlaHs :
muTeparypa S 1aTeIIbCTR DIIEKTPOHHO-O0MOMoTeuHas cuctema. — URL:
Hazllﬁ, https://e.lanbook.com/book/147679 (nara oOpareHus:
15.09.2021). — Pexxum moctyna: A aBTOpH3. TIOJIb30BaTENCH.

IlepedeHb UCTIONB3YyEMOIO TPOrPAMMHOTO OOECIICUEHMS:

1. Microsoft-Windows(6eccpodHo)
2. Microsoft-Office(6eccpouno)
3. ®TAOY BO "HOYpI'Y (HNY)"-ITopran "Dnexkrponnsiii OYpI'Y"

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

[Tepedenp ucnonb3yeMbIx MpohecCHOHANBHBIX 0a3 TaHHBIX U MH(DPOPMAITMOHHBIX
CIIPABOYHBIX CUCTEM:

Her

8. MarepuajibHO-TeXHHYECKOe o0ecreyeHne Q1 CIUITHHbI

No OcHoBHOE 000py/IOBaHKE, CTEHIbI, MAKETHI, KOMITBIOTEPHAsI TEXHUKA,
Bup 3anaruit a I_l MpeIyCTaHOBICHHOE MPOTpaMMHOE 0OecTiedeH e, UCTIOIb3yeMOoe AJIs
Y Pa3IUYHBIX BUJIOB 3aHATHI
405
Jlexnuu 1) [1K ¢ npoekropom juist npenoaasarensi+ 1K mist crynenToB
[IpakTuueckue 3ansatus u 405 N
KoMmmbroTepHBIN KJ1acc ¢ BBIXOJAOM B HHTEPHET
CEMMHAPBI (1)
ubdepennupoBanueiii (405
Audppepenuup [1K ¢ mpoektopom mnsa npenogasarensa+ [IK anis ctynenton
3a4eT (1)
Kourpois 405
P N [1K ¢ npoekropom juist npenoaasarensi+ [IK mist crynenToB
caMoCTOsTeNbHOM paboTsl |(1)




