FOJ)KHO-YPAJIBCKHUI T'OCYJIAPCTBEHHBIA YHUBEPCUTET

aucuuIuInebl 1.0.14.M2.02 IIporpammupoBaHue Jisl aHAIN3A TAHHBIX

YTBEPX/IAIO:

M. B. PaeBckas

PABOYAS ITPOI'PAMMA

s Hanpasiaenus 45.03.03 dyngameHTanbHas U PUKIaaHas TUHIBACTHKA

ypoBeHb bakanaBpuar
¢popma o0yueHust ouHas

kaeapa-pazpadorunk Matemarnueckoe U KOMIIbIOTEPHOE MOJIETUPOBAHKE

Pabouas mporpamma cocraniena B coorBerctBuu ¢ ®I'OC BO 1o HanmpaBieHUIO
noaroToBku 45.03.03 dyHaaMeHTalbHas U MPUKJIAIHAS JUHTBUCTUKA, YTBEPKIEHHBIM
npukazoM MunoOpHayku ot 24.04.2018 Ne 323

3aB.xadenpoii pazpaboTynka,

1.¢bu3.-Mar.H., mpod.

Pazpabotuuk nmporpamMmel,
CTaplLIMy IPENOIaBaTellb

HHOTO /I0KYMEHTO0G0pOTa

oxmmeanmsiii 1911, xpanmtes B cereme

CBEJIEHUSI O BIIAJIEJIBLIE TT9TT
an: 3arpebmna C. A

cbinasa
02.06.2023

S .
ﬁ‘@ﬁ% rextponis

1OVpry 10

CBEJIEHMS O BIIAJIEJIBLLE 31T

an: Con a H. H.

nn
31.05.2023

YenssOMHCK

C. A. 3arpebuna

H. H. ConoBréna



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

[lepedens mpeAnIeCTBYIOMUX TUCIIATUIHH, [lepedens MOCIETYIOMUX AUCITUTITHH,
BUJIOB paboT yueOHOro MniaHa BUJIOB paboOT

1.4.14.M1.01 MeTton TeMaTiueCcKoro
kapTorpadupoBanus i uccienoBanus mnpomecco |1.M.14.M3.03 Putopuka B KOHTEKCTE

U SIBJICHUH, Pa3HOSI3BIYHBIX JIMHTBOKYIIBTYD,

1.0.14.M2.01 Ananu3 1aHHBIX U TEXHOJIOTUU 1.9.14.M5.03 OCcHOBBI NPOEKTHON AESTENIBHOCTH,
pabOTHI C TaHHBIMH, 1.®.14.M2.03 TlpunokeHus U MpakTUKa aHATIU3a
1.0.07 Ilcuxomorus, TaHHEIX,

1.®.14.M3.01 Kpocc-kynbTypHas 1.®.14.M4.03 IIpakTuKyM 10 00yUYEHHUIO
KOMMYHHUKAaTUBUCTHKA, WHOCTPAHHBIM SI3bIKaM,

1.0.14.M4.01 OCHOBBI TUHTBOIUTAKTHUKH, 1.®.14.M1.03 IlpunoxxeHus: ¥ MpakTUKa reoaHann3a
1.0.13 IIpakTHUKyM IO JTUHTBUCTUYECKOMY TTaHHBIX

[IPOrpaMMHUPOBAHUIO,




1.0.06 IlpaBoBenenue,

1.0.12 JIMHrBUCTUYECKOE MPOTrPAaMMUPOBAHHUE,
1.0.14.M5.01 OcHOBBI CTpPaTeTUYECKOTO
MEHEI)KMEHTa

TpC6OBaHI/IH K «BXOJHBIM» 3HAHUAM, YMCHUAM, HABbIKaM CTYJICHTA, HGO6XOI[I/IMBIM
ITpHU OCBOCHHUU I[&HHOfI JUCHUITIINHBI 1 HpI/IO6pCT€HHBIM B PC3YJIbTATC OCBOCHUA

MpeAMCCTBYIOINX AUCIUIIINH:

JlucuurimHa

TpeboBanus

1.0.14.M2.01 Ananus DaHHBIX U TEXHOJIOTHUU
paboOThI C JTAHHBIMU

3HaeT: crocoObl cbopa, 00pabOTKH U aHATU3a
TaHHBIX JUIS PEIICHHUS CBOMX MPO(eCCHOHATBHBIX
3a/1a4 ¢ y4ETOM UMEIOIINXCS PECYPCOB M MPABOBBIX
HOpPM YMeeT: MPUMCHSITh MaTeMaTHICCKUE METOBI
00pabOTKHU JaHHBIX AJI BEIOOpA U peanu3aiuu
ONTHMAJILHOTO criocoOa perienus Mmeer
NPaKTUYCCKHIA OTIBIT:

1.®.14.M5.01 OcHOBBI CTPATErHYECKOTO
MEHEKMEHTA

3HaeT: METOAbl IOCTAHOBKH LIEJIEH CaMOPa3BUTUA U
CTPATErNYeCKOro INIAHUPOBAHUS CAMOPa3BUTHS,
METOABI ¥ IPUHIUIIBI LIEJICTIONAraHNsl; MEXaHU3MBI
0TOOpa ONTUMANIbHBIX PEIICHUI; IPABOBbIE HOPMBbI
B paMKax Mpo(eCCUOHANIBHOM esITeIbHOCTH YMEET:
BBICTPaUBaTh TPACKTOPUIO CAMOPA3BUTHUS C yIETOM
CYLIECTBYIOIUX OTPAHUYECHUH, BEIOUPATh
ONTUMAaJIbHBIE PEUICHUS C YYETOM JIECHCTBYIOINX
[IPABOBBIX HOPM, UMEIOIIUXCS PECYPCOB U
orpannyeHuil limeer npakTu4eCcKuil OIbIT:
[HOCTAHOBKH LieJIel caMOpa3BUTHs, BIOOpa
ONTUMAaJIbHBIX PEIICHUN C y4ETOM JACHCTBYIOIIMX
OTrpaHUYEHUN U PECYPCOB Ha OCHOBE PE3YJIbTATOB
CTPATErMYeCKOro aHaan3a

1.0.07 Ilcuxomorus

3HaeT: UHAUBUIYAJIbHBIN CTHIb COOCTBEHHOM
NESTEIbHOCTH YMEET: IJIaHUPOBATh
CaMOCTOSITENIbHYIO padoTy, CTaBUTh LEIH
camopa3BuTHs MIMeeT npakTUYeCKUii OMbIT:

A (HEKTUBHOTO IIAHUPOBAHUS COOCTBEHHOTO
BPEMEHH; CaMOaHaI13a, CAMOKOHTPOJIS U
CaMOOpraHu3alNU

1.0.06 IlpaBoBenenue

3HaeT: KOHIICTIIIUU COLUATILHOTO 00ECIEUeHHUs KaK
PKOHOMUYECKOW M MPABOBOM KaTeropuii B
COLIMATIBHOM I'OCYIapCTBE; UEPAPXUIO HOPMATUBHBIX
[IPABOBBIX AKTOB, OCHOBHbIE TEPMHUHBI U IOHSITUS
Pa)KIAHCKOTO MPaBa, UCIOJIb3yEMbIC B
QHTUKOPPYNIIMOHHOM 3aKOHOAATEIbCTBE,
NIEHCTBYIOLIEE aHTUKOPPYIILIMOHHOE
3aKOHOAATEIbCTBO U MPAKTUKY €r0 MPUMEHEHUS
YMeeT: IPUMEHATh HOPMaTUBHBIE IIPABOBbIE AKTHI,
Ha OCHOBAaHUH KOTOPBIX BO3HHUKAET MIPABO HA TOT
WM MHOM BHJ COLMAILHOrO 00ECIIeUeHN,
MCII0JIb30BaTh HOPMAaTUBHbBIE TOKYMEHTHI B
YIIPABJIICHYECKOU AEATEIbHOCTH IIPUOCYLIECTBICHUN
npodeccroHaIbHBIX 003aHHOCTEH, MPABHIIHBHO
TOJIKOBATH I'PAKAAHCKO-IIPABOBBIC TCPMUHEI,

MCIIOJIb3yEeMbIE B AHTUKOPPYIILIUOHHOM




3aKOHO/IATEIbCTBE, JaBaTh OLICHKY
KOPPYNIIMOHHOMY IOBEJICHUIO U IPUMEHATH Ha
MPaKTUKE aHTUKOPPITYLIHOHHOE 3aKOHOAATEIbCTBO
MeeT npakTUYeCKUH OMBIT: OTCIICKUBAHMS,
QHAJIM3a MOCTOSTHHO U3MEHSIOIIETOCS
3aKOHOAATEIbCTBA [0 COLMATBHOMY 00€CTIeYeHHUIO
rpakaaH; padoThI C IPABOBLIMH aKTaMH,

coJlep KalllMMHU HOPMBI, PETYJINPYIOIINE COLUAIIbHbIE
rpaBa rpaxzaad B Poccuiickoii denepanuu,
MIPaBUIILHOTO TOJIKOBAHHUS IPa’k1aHCKO-IIPABOBBIX
TEPMUHOB, UCTIOJIb3YEMBIX B @aHTUKOPPYIIITUOHHOM
3aKOHO/IaTEIbCTBE, 4 TAK)KE IPUMEHEHNUS Ha
MpPaKTUKE aHTUKOPPYIIIHOHHOTO 3aKOHO/1aTEIhCTRA,
MPaBOBOM KBamU(UKAIIUEH KOPPYIIIIHOHHOTO
MOBEACHUS U €r0 MPECEUCHUS

1.0.12 JInHreucTryeckoe mporpaMMrupOBaHUE

3HaeT: 00IIUe MOHATHUS JIMHIBUCTHUECKOTO
[IpOrpaMMUPOBAHUS, [IPUHIIMUIIEI €0 peaanu3aluu ¢
MCTIONB30BaHNEM MH(DOPMAIIMOHHO-
KOMMYHHKaIlOHHBIX TeXHOHOFHﬁ, HeO6X0)II/IMI)Ie
TS OCYTIIECTBICHHS MPOQECCUOHATEHOM
JICATCIIBHOCTHU IIPAaBOBBIC HOPMBEI,
pEerIaMEeHTUPYIOIINE peaTn3aluio MPOSKTOB B
chepe TMHTBUCTHYECKOTO MTPOTPAMMHPOBAHHS
'YMeeT: OCYIIECTBIIATh MOUCK HH(POPMAILIUY B TENSIX
JIMHITBUCTUYCCKOI'O IMTPOrpaMMHUPOBAHUSA; IPUMCHSATH
TUHTBO-HH(OPMAIIMOHHBIE PECYPCHI AJIs
OCYIIECTBIICHHS TTEPEBOIA TUHTBUCTHYCCKOTO
MPOrpaMMHUPOBAHUS, ONIPENEIATH KPYT 3a/1ad B
PaAaMKaXx JIMHTBUCTHYCCKOT'O IIPpOIrpaMMHPOBAaHUs,
MPOBOJIUTH aHAJIN3 MMOCTABICHHOM IIeNT U
(bopMyTHpOBATh 33/1a91, KOTOPhIE HEOOXOITUMO
PEIINTH JJIs €€ TOCTHKEHUS, a TAKXKe IIaHUPOBATh
COOCTBEHHYIO JICATEITHBHOCTD UCXOJS M3 UMCIOIIIHXCS
PECYpCOB; peliaTh MOCTABICHHBIC 3a/1a41 B
JIMHIBUCTUYECKOTO MporpaMMupoBanns Mimeer
MPAKTHYECKHUI OTBIT: PEeIIeHUs y4eOHO-
npodeccroHaIBHBIX 33/1a4 B 00JIaCTH
TUHTBUCTUYECKOTO TIPOrPaMMHUPOBAHUS C
MpUMEHEHHEM UH(POPMAIIIOHHO-
KOMMYHHUKAITHOHHBIX TEXHOIOTUH, MPUMEHEHUS
METONIMK Pa3pabOTKH LETH U 3a/1a9 IPOEKTa,
METO/IOB OIICHKH MOTPEOHOCTH B pecypcax,
MMPOAOJIKUTCIIBHOCTH U CTOMMOCTH ITPOCKTA, a
TaK)Ke HABBIKOB Pa0OTHI C HOPMATHBHO-IIPABOBOI
TOKyMEHTAIMel B 00J1aCTH JIMHTBUCTHYECKOTO
MpPOrpaMMHUPOBAHUS

1.9.14.M3.01 Kpocc-kynprypHas
KOMMYHUKaTUBHCTHUKA

3HaeT: JEHCTBYIOLINE IPAaBOBBIE HOPMBI U
OTrpaHMYEHUS], OKa3bIBAIOIIUE PETYIHNPYIOLIEe
BO3ECHCTBHE HA KPOCC-KYJIBTYPHYIO
KOMMYHHUKAaTUBHYIO JI€SITEIbHOCTD, IEHCTBYIOLINE
[IPABOBBIE HOPMBI 1 OTPAaHUYEHNUS, OKA3bIBAIOIINE
perynupyrouiee Bo3IeHCTBUE Ha KPOCC-KYIbTYPHYIO
KOMMYHHKaTHBHYIO JIESTEIIBHOCTh YMEET:
OINpeAEeATh KPYT 33a4 B paMKax U30paHHBIX BUI0B
npogeCcCHOHAIbHON AEATENbHOCTH, ONPEEIIATh

KpYT 3a7ia4 B paMKax M30paHHBIX BUIOB




npodeccuoHaNbHOM nesaTenbHocTH ViMeeT
MPAKTHYECKHUM OMBIT: BEIOOpA ONTUMAJIBHBIX KPOCC-
KYJBTYPHBIX KOMMYHUKaTUBHBIX PEIICHUN C YUETOM
NEWCTBYIOIIUX MIPABOBBIX HOPM, OTPAHUYEHUN U
[pecypcoB, BIOOpa ONTUMAaNIbHBIX KpOccC-
KYJIBTYPHBIX KOMMYHHKAaTUBHBIX PEIICHUI C y4ETOM
NIEHCTBYIOLIUX IIPABOBLIX HOPM, OTPAHUYECHUN U

pecypcoB

1.0.13 IIpakTHUKyM IO JTUHTBUCTUYECKOMY
IPOrpaMMHUPOBAHUIO

3HaeT: 00IIHe TTOHSTHUS IMHTBUCTHYECKOTO
[IPOrpaMMUPOBAHUs, IPUHIUIIBI €T0 PEATU3ALUH C
MCIIOJIb30BaHNEM MH(DOPMALIMOHHO-
KOMMYHUKAI[HOHHBIX TEXHOJIOTHA, HEOOXOMMBbIE
U1 OCYILECTBIEHUS IPO(ECCUOHATBHON
NEATEIILHOCTH PABOBBIE HOPMBI,
[perIaMEHTHPYIOIINE PeaTU3alfIio IPOEKTOB B
cepe TMHIBUCTUYECKOTO IPOTrpaMMHUPOBAHHUS
YMeeT: OCyIIECTBIATh MOUCK MH(POPMALIUY B LENSIX
JTMHTBUCTUYECKOTO IPOIPaMMUPOBAHUS; IPUMEHATH
JTMHTBO-MH(OPMALIMOHHBIE PECYPCHI AJIs
OCYLIECTBIICHUS [IEPEBOAA TUHTBUCTUYECKOTO
[IporpaMMHUpPOBaAHUSA, OIIPCACIIATE KPYT 3a1a4 B
pamMKax JUHTBUCTUYECKOTO IPOrpaMMHUPOBaHUS,
[POBOJIUTH aHAJIN3 ITOCTABICHHOM 1IeNI U
bopMyIUpOBaTh 331241, KOTOPbIE HEOOXOAUMO
PCIINUTD I €€ JOCTHMIKCHUA, 4 TAKKC IIJIIAHUPOBATH
COOCTBEHHYIO JIETENBHOCTh UCXO/Is U3 MMEIOLIUXCS
[PECYPCOB; PELIAThIIOCTABICHHBIE 334l B
JIMHTBUCTUYECKOTO IporpamMmmupoBanus Mmeer
MPAKTUYECKHUM OMBIT: peleHus! yueOHo-
npogecCHOHABHBIX 3a/1ad B 00JacTh
JIMHITBUCTUYCCKOIO ITPOrpaMMHUpOBaHUSA C
NpUMEHeHHeM HH()OPMaIOHHO-
KOMMYHHKalOHHBIX TGXHOJ’IOI‘Hﬁ, MMPUMCHCHU A
METOJIMK Pa3pabOTKH LIEIH U 3a/1a4 IPOEKTa,
METOJI0B OLIEHKH TOTPEOHOCTH B pecypcax,
[IPOIOJKUTEIIBHOCTH U CTOMMOCTH IIPOEKTA, a
TaK)K€ HaBBIKOB Pa0OThI C HOPMAaTHUBHO-IIPABOBOI
NTOKyMEHTaIel B 00JIaCTH JTMHTBUCTUYECKOTO
[IpOrpaMMUPOBAHUS

1.0.14.M4.01 OcHOBBI TMHTBOIUAAKTUKHA

3HaeT: MPUHLIUIIBI 00pa30BaHuUs; CIOCOOBI
COBEPILIEHCTBOBAHUS JAESITEIBHOCTH; CYLITHOCTh
MPOIECCOB CAMOOPTaHU3AIMHU, CAMOPA3BUTHS;
COBpEMEHHbIE 00pa30BaTeNbHbIC TEXHOIOTUN AJIS
pean3any TPAaeKTOPUU CAMOPA3BUTHS, OCHOBBI
LieJIeTIOIaraHns; dTambl >)KU3HEHHOTO LIMKJIA
MPOEKTHOM JIeATENIbHOCTH; COBPEMEHHBIE TIPUEMBI,
OpraHU3aIOHHBIE (POPMBI U CTIOCOOBI peIICHHUS
MOCTABJICHHBIX 3a/1a4 YMEET: MPUMEHSTh
MOJIyYeHHbIEC 3HAHUS B IIPOLIECCE CAMOPA3BUTHUS U
caM000pa30BaHMsl, MPUMEHSTH MOJTyYECHHbIE
TEOPETHUECKUE 3HAHUS Ha KaXIOM JTare MpoeKTa
17151 penieHus 3a1a4 Mimeer npakTUYeCcKui OMbIT:
BJIAJICHUS CPEJICTBAMHU, IPUEMAMU U METOJIaMU
peanu3anuu A TeIbHOCTH JJIS €€
COBEPILIEHCTBOBAHUS B TEUEHHE BCEH )KU3HU,

BJIAACHUA TCOPECTUICCKMMHN OCHOBAMU




LCIICIIOJIaradnus, croco6aMu peuicHud 3a1a4 Ha BCCX
DTarax MmpocKkTa

1.0.14.M1.01 MeTox TreMaTu4eCcKOro
KapTorpadupoBaHUS JJISI HCCIICIOBAHUS TIPOIIECCOB
U SIBJIEHUH

3HAeT: OCHOBBI COCTaBIIEHUs TPOGUIBLHON O6a3bl
TAaHHBIX YMeeT: MpeoOpazoBbIBaTh LU(PPOBYIO
MPOCTPAHCTBEHHYIO HH(OPMAIIHIO TEMATHIECKOTO
coneprkanus Mmeer npakTHUeCKUil OIBIT:
IIOATOTOBKH I/IH(i)OpMaHI/IOHHO-aHaHI/ITI/I‘IeCKI/IX
OTYETOB U TEMATUYECKUX KapT HA OCHOBE
MPOCTPAHCTBEHHON MH(POPMAIINH, CO3TaHNUS HOBBIX
BUJIOB KapTorpauuecKux Mpou3BeJeHUN

4. O0béM 1 BUABI YUeOHOI1 padoOTHI

OO0mas TpyA0€MKOCTh JUCHUIUIMHBI cOCTaBIseT 4 3.€., 144 4., 72,5 4. KOHTaKTHOM

paboThl
Pacrnipenenenue mo cemectpam
Bcero B yacax
Bun yaeOHo# paboThI
4acoB Homep cemectpa
4
OO0mmast TpyI0EMKOCTh UCITUTLITMHBI 144 144
Ayoumopnvie 3aHAmusL: 64 64
Jlexuuu (JI) 32 32
[IpakTuyeckue 3aHATUS, CEMUHAPHI U (WIIN) IPYTHE BUIIBI 3 37
aynuTopHbIxX 3aHsaTui (I13)
JlabopartopHsbie padoTs! (JIP) 0 0
Camocmosmenvnas paboma (CPC) 71,5 71,5
MOJITOTOBKA K J1a00paTopHbIM paboTam 32 32
MOATOTOBKA K MU dHepeHIIMPOBAHHOMY 3a4ETY 23,5 23.5
MOJrOTOBKA K MMPOBEPOYHBIM 33JIaHUSIM U TECTaM, 16 16
[TPOBOIUMBIM Ha JICKITUSIX
KoHcynpranyy u npoMeKyTO4Hast aTTeCTalus 8,5 8,5
By koHTpos (3a4eT, qud.3a4eT, IK3aMeH) - nud.3auer

5. Conep:kaHue IMCUUIIMHBI

No OObeM ayTUTOPHBIX 3aHITHH 11O
a3 _ena HaumeHoBaHue pa3ienoB JUCIUILUIUHBIL BUJIAM B Yacax
i Boero | JI| 13 | JIP

1  [3HaKoMCTBO ¢ s3BIKOM Iporpammuposanusi Python. 4 2 2 0

) Pabota ¢ 6ubnuorexoit Numpy si3bika Python. OnucarensHast 3 4 4 0
CTaTHUCTHKA.

3 [Pabora c bubamorexoit Matplotlib. ITocTpoenue rpadukos. 4 2 2 0

4 KoppensaunoHHbIi aHaN3 U IPOBEPKa CTaTUCTUYECKHUX 2 4 4 0
runore3 B Python (6ubnmoreka Scipy).
Pabota c 6ubnmorekoit Pandas si3bika Python. Ananus

5 18 8| 10 0
TaOJMYHBIX TaHHBIX.
Perpeccuonnslii ananus B Python (Moxyns Statsmodels u

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

7  |KommonenTtHsbIH anamu3 B Python (metoxg PCA) 1 1 0 0




8  |OcHOBBI KJIACTEPHOTO aHAIN3a U 33Jja4M KJIACCHU(PHUKALINH. 1 1 0

9  |OCHOBBI CTATUCTUYECKOTO aHAINW3a JaHHBLIX B R 8 4 4

5.1. JIleknun

No Ne
JeKIujpas3aena

HaunmenoBanue unmn KpaTKOC COACPIKAHUC JICKIIMOHHOT'O 3aHATHA

Koi-
BO
4acoB

A3b1k mporpammupoBanusi Python. Oco6eHHOCTH U BOBMOXKHOCTH si3bIka. KpaTkuii
0030p OCHOBHBIX OMONIMOTEK ISl aHaTU3a JaHHBIX. O030p HCTOYHUKOB U
MJIOMIAIOK 1Tt paOO0ThI, HHPOPMAIIUU U U3YICHHUS.

bubnoreka Numpy (padota ¢ maccuBamu). OJHOMEpHbBIE MaccHBBI Numpy :
CO3JlaHKEe, OCHOBHBIE ONEPAIINH, TEeHEPALUs CIyYaiHbIX MacCHBOB,UHECKCALIN,
cpe3bl, puabTpanus, GyHKIUN U METObL. JIByMepHbIe MaccuBbl Numpy
(MaTpuIBl) : CO3/1aHUE, OCHOBHBIE ONEPALINH, TeHEPALUs CITydalHbIX
MacCHBOB,MHJIEKCALUs, CPe3bl, PUIbTpaLUs, GYHKIIMH U METOAbI, MATPHUUHBIE
olepaluu, IeMEHTHI IMHeHHOM anredpsl. OnucarenbHast cTaTUCTHKA B Numpy
((bYHKHI/II/I 1 METOABI AJIs1 BBIYUCIICHUS CTaTUCTUYCCKUX XapaKTepI/ICTI/IK).

bubnunoreka Matplotlib. ['papudeckoe orobpaxenue gaHHbIX (rpaduK, MOJTUTOH,
rucTOrpamMma, Kpyronast [uarpamma... ).

[IpoBepka CTaTUCTUYECKUX TUTIOTE3. YPOBEHb 3HAUUMOCTH U p-3HaueHue. [lapHbiii
KOPpEJISILMOHHBIN aHanu3. J{uarpamma paccestnus. JIuHeiiHas u paHroBas
koppensaius. [IpoBepka TaHHBIX HA HOPMAJIBHOCTH ((pyHKIMHM OUOIHMOTEKH SCipy)
1 BBIOOD K03 duimenTa koppemsauuu. [IpoBepka rumores3s 0 3HAUUMOCTH

ko3 urrenta koppensunu. OyHKINU A7 BEIYUCICHUS KOYPPUITIESHTOB
KOPPEJISIIAY U P- 3HaUYeHH Onbnmoreku Scipy.

Pabora ¢ 6ubnuorexoit Pandas. Series (co3nanue, aTpuOyThl, MHACKCAIINS,
onepanuu, pyHkIuM 1 MeToabl). DataFrame (co3nanue, aTpuOyThl, HHACKCAIINA,
cpe3bl, (GUIBTpaIys. npeodpa3oBaHue TAOIUIIBI, TPYIIIIUPOBKA, COPTUPOBKA,
rpaduiecKre BO3MOYKHOCTH, CTATUCTHYECKUE | JP. QYHKITUH, CBOIHBIC
TaOIHUIIBL... )

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

[Tapnast muHeHOM perpeccus u e€ peanuzanus B Mmoayne Statsmodels.
Haxoxnenue u ananu3 octatkoB. Koaddunuent nerepmunanmu. OueHka kadyecTna
ypaBHeHHUd. [IpoBepka 3HaUMMOCTH YpaBHEHMSI U OTJEJIbHBIX KO3(PPHUIIMEHTOB.
['paduueckoe npeacTaBieHue JMHUU perpeccuu. [locTpoeHue napHeIxX auarpaMmm
paccestHusI 1711 MHOTOMEPHOU COBOKYITHOCTH B 6ubinoreke Seaborn. [Toctpoenue
ypaBHEHMsI MHOXKECTBEHHOM JIMHEIHOI perpeccun B Moayse Statsmodels

[TocTpoeHue ypaBHEHHS JIMHEHHON (TTapHOW U MHOXKECTBEHHOM ) pErpecCcuu B
oubmmoteke Scikit-learn. Pa3ouenue BRIOOpKH HA OOYYAIONIYIO U TECTOBYIO.
OreHka KauecTBa ypaBHeHuUs perpeccun. [Iporuos ¢ ucnoiapzoBaHuemM
PErPECCUOHHOTO YPABHEHMSL.

CHIKEHNE pa3MepHOCTH AaHHbBIX. MeTon maBHbIX KoMIIOHEHT (PCA).

10 8

[lonsTue o KJIACTCPHOM aHAJIN3C U HpOGJ’ICMaX KJ'IaCCI/I(bI/IKaLII/II/I.

11 9

31k TporpammupoBanusi R. OcoO€HHOCTH U BO3MOXKHOCTH si3bIka. O630p
VMCTOYHHMKOB M IJIOIIAJ0K JUIsl paOOThl, UHPOPMAIMK U U3YyUEHUS.
[TporpammupoBanue Ha R B Google Colab. OnucarenbHas cTaTUCTUKA U
BH3YyaJn3alys JaHHbIX B R.

12 9

OCHOBBI KOPPEJISILIMOHHOTO M PETPECCUOHHOIO aHanu3a B R.

5.2. IIpakTHyeckue 3aHATUSA, CEMUHAPBI




No

3aHATUA

Ne
pasjenal

HanmenoBanwne nimm KpaTKO€ COACPKAHUEC MPAKTUYCCKOI'O 3aHATHA, CCMUHApa

Kon-
BO
4acoB

Pa6ota ¢ Google luckom. OcHoBbl paboTsl B Google Colab. Apudpmernueckue
onepaiuu B Python. (Hacts 1. - 2 npaktuyeckoit paboTsl).

2,3

OnHoMepHbIe MacCUBbI U MaTpulibl Onbauoreku Numpy. (Hacts 2. - 2
PaKTU4YECKON paboThI).

Busyanuzamus qaHHbIX B 0nbaunoreke Matplotlib - rpaduk, momuros,
riucTorpamma, [uarpaMmma paccesHus, kpyrosas auarpamma. (Hacts 3. - 1
pabora).

5,6

[IpoBepka JaHHBIX HA HOPMATBHOCTH C TIOMOIIBIO (DYHKIMA OUOIHOTEKH Scipy
(xputepun [lanupo-Yunka, Xu-kBaapar, Konmoroposa-Cmupnosa). [IpoBepka
3HAYUMOCTHU K03 dunneHToB koppensaiuu. (Yacts 4. - 3 paboThI).

7,8,9

bubnuoteka Pandas. Series. Datafame. OcHOBHBIE BO3MOYKHOCTH PabOTBHI.
Craructuueckuii ananu3 B Pandas. (Yacts 5. - 5,1, 5.2).

10, 11

MontupoBanue Google [ucka. 3arpyska garacera B DataFrame u3 TekcToBoro
¢aiina u Tabmunel Excel. (Yacts 5 - 5.3).

12,13,14

AHanu3 CBSA3M MeX Ay NokaszarensiMu. [locTpoeHne quarpaMmsl paccestHUsL.
Br16op popmbl perpeccronHoii kpuBoi. [locTpoeHre ypaBHEHUS MapHOM
muHEIHOH perpeccun B Monyie Statsmodels. Koaddumment nerepmunamnmu.
Onenka kauecTBa ypaBHeHus. [IpoBepka 3HAYMMOCTH ypaBHEHUS U OTAETbHBIX
ko3¢ durmentos. ['paduueckoe npencraBieHune JMHAN perpeccur. (Yacts 6. -
6.1). TlocTpoeHue ypaBHEHUST MHOXKECTBEHHOM JIMHEWHON PETPECCUH B MOYJIE
Statsmodels. (Hacts 6. - 6.2).

15, 16

SI3p1k iporpammupoBanus R. 3amyck B Google Colab. 3arpyska B nporpammy
(aiina excel ¢ Tabnuieit nanHpIX. Buzyanusanus nanHbeix. Beraucienue

YUCJIOBBIX XapaKTEPUCTHUK (OMUCATENIbHAs CTATUCTHKA), KOPPEISLIUOHHBIN aHAIN3

1 TIOCTpOEHHE yYpaBHeHUi perpeccun. (Yacts 7. - 7.1).

5.3. JIaboparopHbie padoThI

He npenycmorpenst

5.4. CamocrosiTesqibHasi padoTa CTyIeHTa

Brimonuenne CPC

TTonBunx CPC pasnesos, miaB, cTpaHuil) / cceiika Ha  [CeMecTp

Crincox nureparypsl (¢ yKa3aHUEM

pecypc

Kon-
BO
JaCOB

1. MHOrOMepHbIe CTaTUCTUYECKHE METO/IHI :
METOIMYECKHUE yKa3zaHus / coctaButenu U.
JI. Makaposa, A. M. Urnarenko. — Counu :
CI'Y, 2018. — 64 c. — Teker :
HIIEKTPOHHBIH // JIaHb : 3JEeKTPOHHO-
o6ubnuoreynas cucrema. — URL:
https://e.lanbook.com/book/147679 (nata

[MOITOTOBKA K JIA0OpaTOPHBIM paboTam obpamenus: 15.09.2021). — Pexxum 4

NOCTYyTIA: 711 aBTOPU3. MOJIb30BaTeNeH. 2.
['epacumoBa, E. A. DxoHOoMeTpuKa:
pEerpecCUOHHBIN aHaNu3 : yueOHo-
Metonuueckoe mocoodue / E. A. I'epacumoBa,
M. 10. Kapspiues. — Camapa : CamI'VIIC,
2011. — 98 ¢. — TekcT : MeKTpOHHBIH //
JIaHb : 3J€KTPOHHO-OMOINOTEUHAs CUCTEMA.

32




— 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:
pErpecCcUOHHbIN aHalu3 : yueOHO- 4 23,5
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.

MOJITOTOBKA K JU(PepeHIInPOBaHHOMY
3a4€Ty

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| 4 " " 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| 4 " " 9| 2 |[BeIMOIHEHHYIO PabOTY
KOHTPOJIb Numpy" (2 3a4er
HauuciseTcs 1 6ann
paboTsl)
JlaGoparopHsbie
. 3a paBUIBHO .
Texymuii | pabotsl. Yacts 3 nudpepeHITpoBaHHbII
14| 4 A o 6 1 |[BBIONTHEHHYIO paboTy
KOHTPOJIIb Matplotlib" ( 1 3a4eT
HauucnseTcs 1 Gann
pabota)
JlabopaTtopHbie 3a KKy IPaBUIbHO
Texymui n(hepeHIpOBaHHBII
15| 4 Y pabotel. Yactb 4 | 9 | 3 |BBIMONIHEHHYIO paboOTy pddeperip
KOHTPOIb |,q - u 3a4er
Scipy" ( 3 pa®oTbI) Hauucisercs 1 Gann
JlaboparopHsbie 3a KaXKy10 MpaBUIbHO
Texyuui npepeHIpOBaHHBIN
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 pepeHIMPOBaHHBIN
17| 4 " i 9| 2 |[BeIMOTHEHHYIO PabOTY
KOHTPOJIb Perpeccus" ( 2 3a4ueT
Hauucisiercs 1 6amn
paloThI)
JlabopaTtopHbie JIP conepxut 6 3a1anuii,
13| 4 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, 32 IPABUJILHOE
[Tpome- BBITTOJIHEHHE KOTOPBIX HidepeHHpoBanHbi
19| 4 | xyrounas | 3ajaHue Ha 3a4ETE | - 13 |HaumciseTcs, élaqu PEHIHP
arTecTanus COOTBETCTBEHHO,
2,1,2,2,1,2,3 6ana -
MakcuMyM 13 6amioB

6.2. Ilpouenypa npoBeaeHusi, KpUTEPHUH OLlEHMBAHUSA

Bun npomexyTouHOR
arTecTanuu

[Ipouenypa npoBenenus

Kpurepun
OLICHUBaHUs

mudepeHITMpOBaHHBII
3a4er

[Ipu oleHUBaHUM PE3yaBTATOB YUEOHOU AESITEIHHOCTH
o0yyaromerocs o AUCHUILTNHE UCIIONb3yeTCs 0aIbHO-
PEUTHHIOBAas CCTEMa OLIEHUBAHUS PE3y/IbTaTOB yueOHOM

nesteapHoCcTH oOyuaromuxcs (ITomoxkenune o BPC
YTBEPKAEHO NpuKa3zoM pektopa oT 24.05.2019 . Ne 179, B
penaknuu npukasa pekropa ot 10.03.2022 1. No 25-13/09).

OueHka 3a AMCHUIUIMHY (OPMUPYETCSI HA OCHOBE
MOJTYYEHHBIX OLIEHOK 32 KOHTPOJIbHO-PEUTHHIOBbIE

Xopouio: Bennunna peiiTHra o0y4aromerocs 1no

MEpONPUSITHS TEKYyIIEero KOHTposst. OTinyHo: Bennunna
perTuHTa oOyuaromerocs o gucruruinae 85...100 %.

quctumuinHe 75...84 %.YnosnerBopurtenbHo: Bennunna

B cooTrBeTCTBUM
cmm. 2.5,2.6
[lonoxxenus




peiftunra odyyvaromerocs o gucuuruiuae 60...74 %.
HeynosnerBoputenpHo: Benumunnaa pedTuHra 00y4aromerocs
no aucuuminne 0...59 %. Ecnu cTyneHT He corsaceH ¢
OLICHKOI, MOTy4YeHHOM M0 pe3yapTaTaM TeKYyIIero KOHTPOIs,
CTYACHT MPOXOJUT MEPOIPUATHE TPOMEKYTOUHOM
aTTecTaluy, Ha KOTOPOM €My IpeJiaraeTcsi BhIMOIHUTD
3ananue Ha 3auére (BoinmonHsercs Ha [1K Ha s3p1ke Python,
conepxut 7 myHKTOB). Ha BrInoHeHHE 3a1anus gaetcs 60
MHUHYT. B 3TOM city4ae onieHKa 3a AUCHUIUIMHY
paccuuTHIBAE€TCSA HA OCHOBE MOJYUYEHHBIX OLEHOK 32
KOHTPOJIbHO-PEUTHUHTOBBIE MEPOTIPUATUS TEKYILETO KOHTPOJIS
U IPOMEKYTOUHOM arTecTanuu. Oukcanus pe3ynsTaToB
y4eOHOM MeSTEILHOCTH 10 AUCIUTLIINHE MPOBOJUTCS B JICHD
9K3aMEeHa MPH JTUYHOM MPUCYTCTBUU CTY/ICHTA.

6.3. ITacnopt oHIa OLIEHOYHBIX CPEACTB

Ne KM

KommnereHmyn Pesynbrater 06yueHnus 1213lalsle|7[s[o[10[11[12]13[14]1516]17]18]19

3HAET: NHCTPYMEHTAJIBHBIE CPEACTBA U
MH(GOPMAIIMOHHBIE TEXHOJIOTHH aHaIN3a
TAaHHBIX UCXOId U3 UMEIOIIHUXCI PECYPCOB U
OrpaHUYCHUN

YK-2

'YMeeT: aJlanTupoBaTh H3BECTHBIC
MPOrpaMMHBIE CPE/ICTBA aHAIN3A TAHHBIX B
YK-6 CBOIO MPOECCHOHATIBHYIO 0071aCTh, ¢ yuéTtoM | [+ | [H+ + | | + H
BO3HUKAIOIUX OTPAHUYCHUN IO BpEMEHU U
pecypcam

TumnoBbie KOHTPOJIBbHBIC 3alaHUS 110 KAXKAOMY MCPOIIPUATHIO HAXOAATCA B
IMPUITOKCHUAX.

7. YueOHO-MeTOoAMYEeCKOEe 1 MH(OPMAIIMOHHOE O0ecredeHue TUCIUIITIMHBI

IleyaTHas y4yeOHO-MeTOANYECKAS JOKYMEHTALUSs
@) OCHOBHAs TUMepamypa:

1.  Kpewmep, H. III. Oxonometpuka [TexcT] yueOHUK U1t 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.

2.  I'mypman, B. E. Teopust BEpOATHOCTEN M MaTeEMaTUYECKask CTaTUCTHKA
[Texct] yueO. mocobue s By30B B. E. 'mypmaH. - 12-e uzn. - M.: FOpaiit, 2014. -
478, [1] c. un.

6) OononHumenbHas IUmepamypa:
1. Maremaruyeckas cratuctuka Yueb. mis Bry30B B. b. T'opsiunos, U. B.
[TaBnos, I. M. LIgetkoBa, O. 1. Teckun; Ilox pen.: B. C. 3apybuna, A. II.
Kpumenko. - M.: U3narensctBo MI'TY um. H. 3. baymana, 2001. - 423 c. un.

8) omeuecmeenHvle U 3apy0edtCHble HCYPHANbL O OUCYUNTUHE, UMelouwuecs 6 bubnuomexe.
He npenycmorpenst

2) MemoouuecKue yKazaHus 0is Cmy0eHmos8 no 0C80EHUI0 OUCYUNTUHDL:
1.  TekctTel nexuut



Nk

MHOTrOMEpHBIN CTATUCTAYECKUN aHAJIU3

JlaraceTsl AJis aHanM3a

Ccouiku Ha 61okHOTHI Google Colab

MeTtoanueckue ykazaHus K jaboparopasiM padboram (Hactu 1-7)

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

1.

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

Haumenosanue
Ne Buz peeypea B . bubmuorpadpudeckoe onrcanue
JTUTEPaTyphl AIIEKTPOHHOMN
dbopme
Uypakos, E. II. Beegenue B MHOrOMEpHBIE CTaTUCTUYECKHE
DJIEKTPOHHO- MeToibl : yueOHoe mocooue / E. I1. UypakoB. — CaHKT-
OoubnuoTeyHas [leTepOypr : Jlanp, 2016. — 148 c. — ISBN 978-5-8114-2149-
JlononHUTEIbHA .
1 TenaTvha cucrema 7. — Texcr : anekTpoHHbIH // JIaHb : 37eKTpOHHO-
patyp U3aTeIbCTBA oubnuoreynas cucrema. — URL:
Jlanb https://e.lanbook.com/book/87598 (nmata obOpareHus:
15.09.2021). — Pexxum noctyna: AJjis aBTOpU3. MOJIb30BaTENCH.
[IporpaMMHBIE CHCTEMBI CTATUCTHYECKOTO aHATH3A.
OOHapy)eHHE 3aKOHOMEPHOCTEH B JAHHBIX C UCITOJIb30BAaHUEM
JIEKTPOHHO- cuctembl R u si3p1ka Python : yueGHOe mocobue / B. M.
OCHOBHAS OnOIMoTEeUHAS Bonkosa, M. A. Ceménona, E. C. Yereprakosa, C. C. Boxos.
2 TepaTYDA cucreMa — HoBocubupck : HI'TY, 2017. — 74 ¢. — ISBN 978-5-7782-
patyp M3/1aTeIhCTBA 3183-2. — Tekcr : anexTpoHHbIH // JIaHb : 2IEKTPOHHO-
Jlanb oubnuoreunas cucrema. — URL:
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3. -Python(6eccpouno)
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