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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
1.0.24.M1.01 AHanu3 1aHHBIX U TEXHOJIOTUU 1.®.24.M1.03 IlpunoxkeHus 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

1.0.24.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
OIBIT: B Hcnoib3oBannu Excel Microsoft Office mst
00pabOTKH TaHHBIX

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 yacax
Bun yue6Ho# paboThl
4acoB Homep cemectpa
4
O6mast Tpy10EMKOCTh AUCIIUTUIMHBI 144 144
AyoumopHvie 3auamusi: 64 64
Jlexuuu (JI) 32 32
[IpakTudeckue 3aHATUS, CEMHUHAPHI U (HITN) IPYTHE BHUIBI 0 0
aynuTopHbIX 3aHsaTui (I13)
JlabopartopHsbie padoTsI (JIP) 32 32
Camocmosmenvuas paboma (CPC) 71,75 71,75
C IPUMEHEHUEM JIUCTAHIIMOHHBIX 00pa30BaTEeIbHBIX 0
TEXHOJIOT Ui
MOJrOTOBKA K JaOOpaToOpHBIM paboTam 32 32
MOATrOTOBKA K UG (epeHIIMPOBAHHOMY 3a4ETY 23,75 23.75
MOJITOTOBKA K MPOBEPOYHBIM 33JIaHUSM U TECTaM, 16 16
[TPOBOIMMBIM Ha JICKIUAX
KoHcynbTanum u mpoMexXyTodHas aTTecTalus 8,25 8,25
Bux konTpons (3adet, qud.3avueT, IK3aMeH) - nud.3auer

5. ConeprxkaHue TUCUHMILIIMHBI

No OOBeM ayIUTOPHBIX 3aHITHI IO
a3 _ena HanmenoBanune pa3aenoB AUCUUIIIIMHBI BHUIaM B 9acax
P Beero | J1| I3 | JIP
1  |3HaKoMCTBO C SI3bIKOM IporpammupoBanus Python. 4 2 0 2
5 Pabora ¢ 6ubimorekoit Numpy si3eika Python. Onmcarenprast 2 4 0 4
CTaTHCTUKA.
3 [Pabora ¢ 6mbamorekoit Matplotlib. [TocTtpoenue rpagukos. 4 2 0 2
KoppensimoHHbIi aHalIu3 U MPOBEPKA CTATUCTUUYECKUX
4 . 8 4 0 4
runote3 B Python (6ubnmoreka Scipy).
Pabota ¢ 6ubnuorekoit Pandas s3bika Python. Ananus
5 18 8 0 10
TaOJIMIHBIX JTAHHBIX.
Perpeccronnslii anaims B Python (Momyns Statsmodels n
6 o 12 6 0 6
o6ubnuotexa Scikit-learn).
7  |KomnoneHTHbIN aHanu3 B Python (meton PCA) 1 1 0 0
8  |OCHOBBI KJIACTEPHOTO aHANIM3a M 3a7a4i KilacCU(PUKaInu. | 1 0 0




9 |OCHOBLI CTaTUCTUYCCKOI0 aHan3a JaHHBIX B R 8 | 4 | 0 |

5.1. Jlekuum

Ne Ne
NeKIUupaszaena

HanmenoBanue umm KpaTKO€ COACPIKAHUC JICKIHMOHHOT'O 3aHATHA

Koi-
BO
qacoB

S13b1k mporpamMmmupoBanus Python. OcoGeHHOCTH 1 BO3MOXHOCTH s3bIKa. KpaTkmii
0030p OCHOBHBIX OMOIMOTEK [ aHaIN3a JaHHbIX. O030p HCTOYHHUKOB U
MUIOIIAI0K Ui paboThl, HHPOPMALIUU U U3yUEHUSI.

bubnanoreka Numpy (pabota ¢ maccuBamu). OHOMEpHBIE MACCUBBI Numpy :
CO3/1aHNE, OCHOBHBIE ONIEPAlLlUH, T€HEPALINS CITy4ailHbIX MaCCUBOB,MHIEKCALINS,
cpe3bl, punbTpanus, yHKIUN U METObI. JIByMepHbIe MaccuBbl Numpy
(MaTpu1bl) : cO3aHKNE, OCHOBHBIE OIIEPAIMU, TEHEpALMsl CIIyYalHbIX
MacCHBOB,MHJIEKCAllUs, Cpe3bl, (UIbTpaus, QyHKIUNA U METOAbI, MaTPUYHBIE
oTepaluu, IeMEeHTHI IMHEeHHOH anredpsl. OnucarenbHast CTaTUCTHKA B Numpy
(pyHKIMM 1 METOBI 17151 BBIYUCIICHUS! CTATUCTUYECKUX XapAKTEPUCTHUK).

bubnmorexa Matplotlib. ['padudeckoe orobpaxenue gaHHbIX (TpaduK, MOJTUTOH,
rUCTOrpaMMa, KpyroBasi iuarpaMma... ).

[TpoBepka CTaTUCTUYECKUX TMIIOTE3. YPOBEHb 3HAUNMOCTHU U p-3HadeHue. [1apHsblii
KOPpEJISILIMOHHBIN aHanu3. J{narpamma paccestnus. JInHeiiHas u paHroBas
koppemsiuus. [IpoBepka TaHHBIX HAa HOPMAJIBHOCTD ((PyHKIUN OMONIHOTEKH Scipy)
1 BbIOOp Ko3(pPunmenta koppensauuu. [IpoBepka runoTesbl 0 3HAYUMOCTH

ko3¢ purrenTa koppeasauun. OyHKIUH JUIsl BHIYUCIEHUS KOAPPHUIIHEHTOB
KOppEeJISILUY U p- 3HaUYeHUI Onbmuoreku Scipy.

Pabora ¢ 6ubmuotekoit Pandas. Series (co3manue, aTpuOyThl, HHACKCAITHS,
oneparuu, pyHKIMK 1 MeTobl). DataFrame (co3manue, aTprOyThl, HHACKCAITHS,
cpe3bl, (GUIBTpaIus. Mpeodpa3oBaHue TAOIUIIBI, TPYIIITUPOBKA, COPTUPOBKA,
rpaduyecKre BO3MOKHOCTH, CTATUCTHYCCKHE U AP. PYHKIIMH, CBOHBIC
TaOJIHIIBL...)

MonTupoBanue Google [ucka. 3arpy3ka ¢aitioB paznuyHoro ¢popMara B
DataFrame (.xls, .csv, .txt....) ¢ Google nucka

[TapHast nuHeHOM perpeccus u e€ peanuzanus B Mmoayne Statsmodels.
Haxoxnenue u ananu3 octatkoB. Koaddunuent gerepmunanmu. OueHka kadyecTna
ypaBHeHHUd. [IpoBepka 3HaUMMOCTH ypaBHEHUSI U OTJEJIbHBIX KO3(PPHUIIEHTOB.
[‘paduueckoe npeacTaBieHue JUHUU perpeccuu. IlocTpoenne napHeIX AuarpaMmm
paccestHusI 1711 MHOTOMEPHOW COBOKYITHOCTH B Oubimoreke Seaborn. [Toctpoenue
ypaBHEHHsI MHOXKECTBEHHOM JIMHEIHO perpeccun B moayie Statsmodels

[TocTpoenue ypaBHeHUs TUHEHHON (TTApHOM U MHOXKECTBEHHOMW) perpeccuu B
o6ubnmoreke Scikit-learn. Pa3ouenue BpIOOpKH Ha 00yUYarOIIYO0 U TECTOBYIO.
OneHka kauecTBa ypaBHEeHHUsI perpeccuu. [Ipornos ¢ ucnonp3oBanuem
PErpeCCUOHHOTO YPaBHEHMUS.

CHIKEHHE pa3MepHOCTH AaHHbIX. MeTon rmaBHbIX KoMIIOHEHT (PCA).

10 8

[ToHsiTHE O KJTACTEPHOM aHAIIM3€ U POoOIeMaxX KiacCUpUKAIIUH.

11 9

A3b1K iporpammupoBanus R. OcoOeHHOCTH U BO3MOXKHOCTH si3bIka. O030p
MCTOYHUKOB U TUIOIIAJO0K JJIsi pabOoThI, HHPOPMAITUN U U3yICHHS.
[TporpammupoBanue Ha R B Google Colab. OnucarenbHas cTaTHCTUKA U
BU3yaIN3alus JaHHBIX B R.

12 9

OCHOBBI KOPPEJISILIUOHHOTO U PETPECCUOHHOTO aHanu3a B R.

5.2. HpaKanecmle 3aHATHUHA, CCMUHAPbI

He npenycmoTtpenbt




5.3. JIaboparopHbie padoThI

Ne
3aHATUA

Ne

pas3aciig

HaunmeHoBaHue WK KpaTKOe cofiepkaHue J1a0opaTopHoi paboTh

Koi-
BO
4acoB

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

OnHoMepHbIe MacCUBBI M MaTpulibl Ondmuoreku Numpy. (Jlabopatopusie PaGoTsi.
UacTts 2. - 2 paboThI).

Busyanu3zanus qaHabix B Oubanorexe Matplotlib - rpaduk, nonuros,
THCTOTpaMMa, AuarpaMMa paccesHus, Kpyrosas quarpamma. (Jlaboparophsie
PaGotel. Yacts 3. - 1 pabora).

[IpoBepka JaHHBIX HA HOPMAJILHOCTH C MOMOIIBIO (QYHKIHI OUOIHOTEKH SCipy
(xputepun [lanupo-Yunka, Xu-kBanpar, Konmmoroposa-Cmupaosa). [IpoBepka
3HaUUMOCTHU K03 duirenToB koppessiuuu. (Jlaboparopusie Pabotsl. YacTs 4. - 3
paboThI).

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

MonTtupoBanue Google [ucka. 3arpyska garacera B DataFrame u3 TekcToBoro
(aiina u Tabmunel Excel. (Jlaboparopasie Pabotsl. Yacts 5 - JIP 5.3).

AHanu3 cBS3U Mexy nokaszareiasimMu. [locTpoeHue auarpaMMbl paccessHus.
Bri6op ¢opmbl perpeccronHoi KpuBoii. [TocTtpoenne ypaBHeHUs mapHOi
nMHEHOM perpeccuu B Moayiie Statsmodels. Koaddurment gerepmunanmm.
Onenka kauecTBa ypaBHeHUs. [IpoBepka 3HAUMMOCTH YPaBHEHUS M OTJCIBHBIX
k023 puirenToB. ['paduyeckoe nmpeacTaBieHue JMHUA PETPECCUH.
(JTaboparopusie Pabotsl. HacTs 6. - JIP 6.1).

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

SA3bik nporpammupoBanus R. 3amyck B Google Colab. 3arpyska B nporpammy
¢aiina excel ¢ Tabnuneit nanubix. Busyanu3zaius ganHbIX. Beraucienue
YUCJIOBBIX XapaKTEPUCTUK (OMUCATEIbHAS CTATUCTHKA), KOPPEISIIUOHHBIN aHAIN3
1 IocTpoeHue ypaBHeHuil perpeccud. (Jlabopatopusie Pabotsl. YacTs 7. - JIP
7.1).

5.4. CamocrosiTesqibHast padoTa CTyIeHTa

Brimonmuenune CPC

Crincok nureparypsl (¢ yKa3aHUEM
[Toxeux CPC pasnenos, miaB, cTpaHuil) / cceiika Ha  [CeMecTp

pecype

Kon-
BO
JaCOB

1. MHOrOMepHbIe CTaTUCTUYECKHE METO/IHI :
METOINYECKHUE yKa3zaHus / coctaButenu U.
JI. Makaposa, A. M. Urnarenko. — Coun :
CI'Y, 2018. — 64 c. — Teker :
HIIEKTPOHHBIH // JIaHb : 3JEKTPOHHO-
O6ubnmuoreunas cuctema. — URL:

[MOJITOTOBKA K Ta00OpaToOpHBIM paboTam https://e.lanbook.com/book/147679 (nara 4

oOpatenusi: 15.09.2021). — Pexum
JIOCTYTIA: 711 aBTOPU3. M0JIb30BaTeNeH. 2.
['epacumoBa, E. A. DxoHoMeTpuKa:
pErpecCUOHHBIN aHaNu3 : yueOHo-
Metonuueckoe mocodue / E. A. I'epacumoBa,
M. 1O. KapbiieB. — Camapa : CamI'VIIC,

32




2011. — 98 ¢. — TekcT : 2NeKTPOHHBIIH //
JlaHb : SIeKTPOHHO-OUOIMOTEYHAS CHCTEMA.
— URL: https://e.lanbook.com/book/130432
(mara obpamenus: 15.09.2021). — Pexum
TOCTyMa: 7Sl aBTOPH3. MOJIb30BATENICH.
TeKCThI JIEKIHI B AJIEKTPOHHOM BHJIE.
MeToanueckue yKa3aHus K 1a00paTopHbIM
paboram. Habop 6mokHOTOB Google Colab.

MOJIrOTOBKA K JU(PepeHIIMPOBaHHOMY
3a4€Ty

1. MHOTrOMEpHBIE CTATUCTUYECKUE 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: [Tl aBTOPHU3. MOJb30BaTENEH. 2.
['epacumoBa, E. A. DxoHOMeTpHKa:
pETrpeCCHOHHBIN aHAIN3 : y4eOHO-
MeTonnueckoe nocobue / E. A. I'epacumosa,
M. 10. Kapsre. — 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
paboram. HaGop 6iokHOTOB Google Colab.

23,75

IIOATIOTOBKA K MPOBCPOUHBIM 3aJIaHUAM U
TCCTaM, IPOBOAMMBIM Ha JICKIIUAX

1. MHOTOMEpHBIE CTATHCTUYECKHE METOIHI
MeToMYecKe yka3zaHus / cocraButenu U.
JI. Maxkaposa, A. M. Urnarenko. — Coun :
CI'Y, 2018. — 64 c. — Tekcr :
RIIEKTPOHHBIN // JIaHb : 2I€KTpOHHO-
oubmuoteynas cucrema. — URL:
https://e.lanbook.com/book/147679 (nara
obpamenus: 15.09.2021). — Pexum
NOCTYyTIA: ISl aBTOPH3. TOJIb30BATENECH. 2.
['epacumoBa, E. A. DxoHOMeTpHKa:
pErpeCcCCHOHHBIN aHAIN3 : y4eOHO-
MeTonnueckoe nocobue / E. A. T'epacumosa,
M. 10. Kapepiues. — Camapa : CamI'VIIC,
2011. — 98 ¢. — TekcT : 2MeKTPOHHBIIH //
JlaHb : 2IeKTPOHHO-OUOIMOTEYHAS CHCTEMA.
— URL: https://e.lanbook.com/book/130432
(mara obpamenus: 15.09.2021). — Pexum
JI0CTYTIA: 711 aBTOPH3. MOJIb30BaTENEH.
TeKCTBI JTIEKIIUH B 2JIEKTPOHHOM BHJIE.

Ha6op 61okHoTOB Google Colab

16

6. @oH/1 OLIEHOYHBIX CPEICTB /1JIsA NMPOBeAeHUsI TEKYIIero KOHTPOJISA YCIeBaeMOCTH,

HpOMe)KYTO‘IHOﬁ arrecranmun




KoHTponk kauecTBa 0CBOCHHS 00pa30BaTEIbLHOMN MPOrpaMMbl OCYIIECTBIISICTCS B
cootBeTcTBHH ¢ [TookeHHEeM 0 OaJITbHO-PEUTHHIOBOW CHCTEME OIICHUBAHUS PE3yIbTaTOB
y4eOHOM JIeSITEIIFHOCTH 00yYaIOIIUXCSI.

6.1. Kontpoabubie meponpusitus (KM)

Ne | Ce- Bun Hapanme Makxkc.| Ilopsaok HauncneHus -
KM|mecTp| xoHTpOIIS KoHTpoIBHOTO - |Bec Oamn OaioB ThIpa-
MEPOIPUATHS ercs B [TA
3asiaHue COIEPKUT 2
. " [TyHKTA, 3a MPaBUIbHOE .
| ¢ | Tommi| w1 o | o sors e
[MyHKTa Hauucsercs 1
6as
3anaHue cogepxkur 15
Texymmii 3ananue 2 MOUIYHKTOB, 33 i epeHIIMPOBaHHBIN
21 4 KOHTPOITh "Numpy1" 4 | 15 |opaBUiIbHOE BBINOIHEHUE auer
Ka)KJI0T0 Hayucsiercs |
Oas
3agaHue COACPKUT 6
Texympii 3ananue 3 [MyHKTOB, 32 MIPaBUILHOE ddeperimpoBaHbiii
3 4 KOHTPOITh "OnucarenpHas 4 6 |BBEIIOJIHEHUE KAXKIOTO e
crarucruka" MyHKTa Hauuciusercs |
Oan
3agaHue (TeCT) CONEPKUT
4l 4 Texymmii . 3ananue 4 (Tecr) 61 10 10 BompocoB, 3a Kax bl |TuQQepeHIMpoBaHHBII
KOHTpoJIb |"Numpyl+Numpy?2" [MPaBWIbHBIN OTBET 3a4eT
HauyucnsieTcst 1 Gann
3asaHue COAEpKUT 5
Texymmii 3ananue 5 [IYHICTOB, 34 MPABIILHOE i epeHIIMPOBaHHBIN
5 4 KOHTPOJTH "Tpaduka" 2 | 5 |[BBINOJHEHHUE KAXKIOTO aueT
[MyHKTa Hauucsercs 1
6as
3asiaHue CONEPKUT 2
Texympii 3anganue 6 MyHKTa, 32 MPaBUIILHOE tddepeHIpoBaHHbiii
6| 4 SORTPONS "IIpoBepka naHHbIX | 4 | 4 [BBIOJHEHUE KaKJIOTO aueT
Ha HOPMAJIbHOCTB" [MyHKTa HaYUCIseTcs 2
Oamna
3amanue (TeCT) COMEPIKUT
71 4 Texyumit | 3amanue 7 (Tect) 21 9 9 BOmpoCOB, 3a Kaxabl  |uddepeHnnpoBaHHbIHI
KOHTPOJIb "Koppensus" MPaBWIbHBIN OTBET 3a4eT
HayucisieTcst 1 Gann
anatie 8 32(1)naHHe C((,)HGEZ;KHT 5
. " [OZITYHKTOB, .
8| 4 ggﬁifgjﬁz If(g;%g);ﬁ;?T 4 | 5 |IpaBWIbHOE BBIIIOJIHEHUE i{;qu;%)ep CHIHPOBATHAIH
TMupcona” Ka)KJI0ro Hauucasercs 1
Oan
3agaHue COAEPKUT 3
Texymmii . [IYHKTA, 33 TPABHIILHOE i epeHITMPOBaHHBII
9 4 KOHTPOJTH 3aganue 9 "Series" | 2 3 [BBIIIOJIHEHHUE KaXKIOrO aueT
[MyHKTa Hauucisiercs |
6ast
10!l 4 Texkymumii "3aJ1aHI/Ie 10 4l s 3asaHue COAEPKUT 5 i pepeHIMPOBaHHBIN
KOHTPOJIb DataFrame" [MYHKTOB, 33 NPABWJILHOE [3a4eT




BEITIOJTHEHHE KaXKJIOTO
MyHKTa Hauucisercs |
Oan
3agaHue COAePKUT 5
S 3amanue 11 [[yHKTOB, 32 IPABWJILHOE | dbibepeHmApOBaHHLIi
11| 4 Yt "[lapnas nuHelHas | 6 5 |BBINOJIHEHUE KaXKJIOTO ! PEHIMP
KOHTPOITb " 3a4eT
perpeccus [MyHKTa Hauucisercs |
Oann
JlaGoparopHsle
N 3a KaXAyH0 NPaBUIbHO N
Texymmii | pabotsl. Yacts 1 ¢ depeHIIMPOBaHHbBIN
12| 4 " " 6 | 2 |[BBIMOJIHEHHYIO PabOTy
koHTpoub |"OcHoBsl Python" (2 3a4eT
Hauucsiercs 1 6amn
paboTsl)
JlaGoparopHsbie
. 3a KaKIyI0 MPaBUIBHO .
Texymmii | paboTsl. YacTs 2 nudpepeHITpoBaHHbII
13| 4 " " 9 | 2 |BbIMONHEHHYIO paboTy
KOHTPOJIb Numpy" (2 3a4eT
Hauucisiercs 1 6amn
paboTHhI)
JlabopaTtopHbie
. 3a npaBUIBHO .
Texymwuit | pabotsl. YacTs 3 Qg epeHIIMPOBaHHBIN
14| 4 " o 6 1 [BbIMONHEHHYIO pabOTy
KOHTPOJTb Matplotlib" (' 1 3a4eT
Hauucnsercs 1 6amn
pabora)
JlaboparopHsbie 3a KaKIyr0 MPaBUIBHO
Texymuit nddepeHIpoBaHHBII
15| 4 ym pa6otel. Yacte 4 | 9 3 |BBIMIOJIHEHHYIO paboTy pddepenyp
KOHTPOITb |,q - n 3a4yeT
Scipy" ( 3 pabotsr) Hauucisiercs 1 6amn
JlaboparopHsbie 3a KaKIyr0 MPaBUIBHO
Texymmii nppepeHpoBaHHbIN
16| 4 i pabotel. Yacte 5 | 12| 3  |BBINOJHEHHYIO paboTy pddeperp
KOHTPOIb |, " 3aueT
Pandas" ( 3 pa6or) Hauucisiercs 1 6amn
JlabopaTtopHbie
o 3a KKy IPaBUIIBHO .
Texymuit | pabotsl. YacTb 6 i epeHITMPOBaHHBII
17| 4 " " 9 | 2 |[BHIMONHEHHYIO paboTy
KOHTPOJIb Perpeccus" ( 2 3a4eT
Hauncisgercs 1 6amr
paboThI)
JlaboparopHsbie JIP comepxut 6 3amaHuii,
13| 4 Texymmii | pabotsl. YacTs 7 6 | o [3@ampasnibHOE nudepeHIpoBaHHbIN
KOHTPOJIb "SAs3pik R" (1 BBITIOJTHEHHE JTHO0BIX 3 3a4er
pabora) Hauucisgercs 1 6amn
3agaHue COaepKuT 7
[TyHKTOB, 32 IPABIJILHOE
[Tpome- BBITIOJTHCHHE KOTOPBIX HidepenpoBanHHi
19| 4 | xyrounas | 3agaHue Ha 3a4érte | - 13 |Haumciasercs, ?aqu PCHIMP
aTTecTanus COOTBETCTBEHHO,
2,1,2,2,1,2,3 6amna -
MakcumMyM 13 Gansos
6.2. Ilpouenypa nposeaeHusi, KpUTEPUH OLlCHUBAHUSA
Bua npomexyTouHOR Kpurepun
[Ipouenypa nposenenus
aTTecTaluu POHEAypa HpOBEA OLICHUBaHUS
PeliTunr oOyyaromierocst o AUCUUILIINHE BHIYUCIISETCS C
y4ETOM PEe3yIbTAaTOB BHITIOJTHEHHBIX TPOBEPOYHBIX 3adaHmi (
1-11) u 6annoB, MoTy4YEHHBIX 3a BeIMOTHEHUE JIabopaTopHBIX
. B coorBeTcTBUM C
nmudhepeHIIMPOBAHHBIN pabot (Yactu 1-7). [IpoxoxkaeHre MEPOTIPHUSITHS L 0.5.2.6
3a4eT npomexytouHoi arrecrauuu HE o6s3atensho. Ha 3auére Ho.no.m’m{;/m
oOy4Jaromnuiicss UMeeT BO3MOKHOCTD MOBBICUTH CBOW PEHTHHT,
BBITIOJTHUB 3a7jaHue Ha 3auére (BoinonHsercs Ha [1K Ha s3bike
Python, conepxut 7 myHKTOB)




6.3. ITacnopt oHIa OLIEHOYHBIX CPEACTB

Kommnerenuun PesynbraTsl 00yueHust

3HaeT: MHCTPYMEHTAJIbHBIE CPENICTBA U
MH(GOPMAIIMOHHBIE TEXHOJIOTHH aHaTN3a
TAHHBIX UCXO/IsI M3 UMEIOIIUXCS PECYPCOB U
OrpaHUYCHUMN

YK-2

YMeeT: aianTupoBaTh U3BECTHBIC
[IpOrpaMMHBIE CPEJICTBA aHATIN3a JAHHBIX B
YK-6 CBOIO MPOECCHOHATIBHYIO 001aCTh, ¢ YyuéTtoM | [+ | [HH + | [ + [+
BO3HMKAIOIUX OTPAHUYECHUM 110 BpEMEHU U
pecypcam

TumnoBbie KOHTPOJIBHBIC 3aIaHUS 110 KAXKAOMY MCPOIIPHUATHIO HAXOAATCS B
ITPHUIIOKCHUAX.

7. YueOHO-MeTOoAMYEeCKOEe M MH(OPMAIIMOHHOE O0ecnedeHue TUCIUIITIMHBI

ITeyaTHast y4eOHO-MeTOAUYECKAS JOKYMEHTALMS
@) OCHOBHAs TumMepamypa:

1. Kpemep, H. ILI. OxonomeTtpuka [TexcT] yueOHUK 11l By30B 110
crennabHOCTAM SkoHOMUKH 1 yrip. H. L. Kpemep, b. A. IlyTko ; mox pexn. H. ILI.
Kpewmepa. - 3-e uzn., nepepad. u gon. - M.: KOHUTHU-IIAHA, 2013. - 328 c.

2. Maremarnueckas craructuka ¥Y4eb. s Bry30B B. b. [opsunos, U. B.
[TaBnos, I. M. IIgetkoBa, O. 1. Teckun; [lox pex.: B. C. 3apyOuna, A. II.
Kpumenko. - M.: U3narensctBo MI'TY um. H. 3. baymana, 2001. - 423 c. un.

3.  3Bamanun, B. . Maremarnueckas craructuka [ Tekct] yue6. mocooue
B. U. 3ansnun, E. B. Xaputonosa ; FOx.-Ypai. roc. yu-1, Kad. Mar. ananus ;
IOVYpI'Y. - Yensabunck: MznarenscTBo FOYpI'Y, 2008. - 146 c.

4.  Jlyopos, A. M. MHOrOMepHBIE CTaTUCTUYECKHUE MEeTOABL: J{is
SKOHOMMCTOB ¥ MEHEKEPOB YueO. JJIsl SKOH. cleluaibHOCTel By30B A. M.
Hy6pos, B. C. Mxurapss, JI. . TpomuH. - M.: ®unaHcel 1 ctatuctuka, 2003. -
349, [1] c.

0) OononHumenbHas IUmepamypa:
1.  Jemunenko, E. 3. Ontumu3zamus u perpeccus. - M.: Hayka, 1989. - 292
C. WJI.

8) omeuecmeenHvle U 3apyOedtCHbIE HCYPHANLL NO OUCYUNTUHE, UMelowuecs: 8 bubiuomexe:
He npenycmorpensl

2) Memoouueckue YKazanus 0Jis CmyOeHmos no 0C80EHUI0 OUCYUNTUHDL:
1.  JlaTaceTsl Il aHAIM3a
Metonuueckue yka3zanus K g1abopatopasiM padoram (Yactu 1-7)
TekcThI TeKuit
MHOroMepHBIN CTaTUCTUYECKAN aHAIU3
Ccouiku Ha 6;0kHOTH Google Colab

Nk W

U3 HUX: Y4eOHO-Memoouyeckoe obecneyerue camocmosmenbHol pabomsl CmyoeHma:
1. MHOroMepHbIi CTATUCTUYECKU aHATU3



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.




[lepeyeHb HCTIONB3YEMOTO TPOTPAMMHOTO 00ECTICUCHHUS :
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

OcHoOBHOE O60py,[[0BaHI/Ie, CTCHbI, MAKCTbI, KOMIIbXOTCpHAA TCXHHUKA,

o Ne
Bun 3aaaruii Ay Mpe1yCTaHOBICHHOE MPOrPaMMHOE 00€CIIEUeHHE, UCTIONB3YyEeMOe TSt
YA pa3IMYHBIX BUAOB 3aHATUN
405

Jlexuyn IIK ¢ mpoexropom mirsa npenonasarensa+ [IK s crynenTos

)

[Ipaktnueckue 405

KoMIbroTepHBIi KJIacC ¢ BBIXOOM B UHTEPHET
3aHsTUS U cemMuHapsl |(1)




