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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

[Tepedenn npeaIeCTBYIONINX TUCIUTIINH, [Tepedenn mocaeayOMMX TUCIUTIINH,
BUJIOB paboT yueOHOro MniaHa BUJIOB paboOT

1.0.02.M2.01 OcHOBBI KBAHTOBOI MEXaHUKH, 1.0.08 DxoHOMMKA U yIIpaBICHHUE HA IPEANPUATHH,
1.0.02.M5.01 ®yHKIIMOHATBHO-CTOUMOCTHOM 1.9.02.M5.03 Opranu3zaius IpoyKTUBHOTO
aHaJINU3 U TeOpus OIINOOK, MBIILICHHUS,
1.®0.02.M8.01 OcHOBBI TEOPUHU CUTHAJIOB, 1.0.30 Dxomorus,
1.0.02.M9.01 CoBpeMeHHBIE SKOJTOTHUECKUE 1.®.02.M6.03 ®unaHcoBbIi poduis OU3HECa,
poOIeMBl, 1.9.02.M3.03 OCcHOBBI NPOEKTHON JAESTEIBHOCTH,
1.0.02.M6.01 BBenenue B TEXHOJIOTHUECKOE 1.0.03 ®unocodus,
[pEAIPUHUMATEIIBCTBO, 1.®.02.M9.03 IT-TexHoMIOTHH B pELICHUU
1.4.02.M1.01 AHanu3 DaHHBLIX U TEXHOJIOTHU YKOJIOTMYECKHUX 3aJ1ad,
pabOoThI C JaHHBIMH, 1.9.02.M8.03 LludpoBbie 31EKTPOHHBIE
1.0.02.M3.01 OCHOBBI CTpaTErM4€CKOr0 YCTpPOMCTBA,




MCHEDKMCHTA,

1.®.02.M4.01 Texnonoruu UGpPOBU3ANNHA U
WHTEPHET BELIEH,

1.®.02.M7.01 Hudpossie u3MepuTeILHBIC
YCTpPOUCTBA

1.9.02.M2.03 KBaHTOBBIC BEIUHCIICHHUS,

1.0.07 IIpaBoBeneHue,

1.0.02.M4.03 NHpopMaIioHHbBIE TEXHOJIOTUU B
yIpaBJIEHUH OPraHU3aLMOHHBIMU CTPYKTypaMH,
1.9.02.M1.03 IIpunoxeHus ¥ MpakTHKa aHAIN3A
JTaHHBIX,

1.0.23 Metonsl aHanmm3a 1 00paboTKH
KCIIEpUMEHTAJIbHBIX JaHHBIX,

1.9.02.M7.03 NHTEnneKTya bHble N3MEPUTEIbHBIE

CHCTCMBbI

Tpe60BaHI/IH K «BXOJIHBIM)» 3HAHUAM, YMCHUAM, HaABbIKaM CTYJICHTA, HGO6XOI[I/IMBIM
ITpHU OCBOCHHUU I[aHHOfI JUCHUITIINHBI 1 HpI/IO6pCT€HHBIM B PC3YJIbTATC OCBOCHUA

MpeAMCCTBYIOINX AUCIUIIINH!

JlucuurimHa

TpeboBanus

1.9.02.M9.01 CoBpeMeHHBIE IKOJIOTUYECKUE
pOOIEMBI

3HaeT: Kpyr 3a7a4 MUQPPOBU3ALUN B COBPEMEHHBIX
PKOJIOTUYECKUX MpoliieMax YMeeT: BhIOUpaTh
ONTUMaJbHbIC TU(PPOBHIE PEIICHHS YKOIOTUIECKUX
3aad MimeeTr npakTU4eCcKuid ONbIT: TOMCKa U
WHGOPMAIUH 110 COBPEMEHHBIM YKOJIOTHYECKUM
mpoOiemMam

1.0.02.M8.01 OcHOBBI TEOPUH CUTHAJIOB

3HaeT: coJepKaHue MPOLECCOB CAaMOOPraHU3alUK U
caM000pa30BaHus NPH IJIAHUPOBAHUM 3aHATHH 110
CaMOIIO/ITOTOBKE MPU U3YYEHUH TEOPETUUECKON
YaCTH JUCLUIUIMHBI U BBINIOJIHEHUS ITPAKTUYECKUX
[paboT, OCHOBBI MaTEMaTUYECKOTO IIPEACTABICHUS
HPOCTBIX U CJIOKHBIX CUTHAJIOB, OPMUPYEMBIX U
00pabaThIBa€MbIX B COBPEMEHHBIX
PaZMOAIEKTPOHHBIX YCTPOMCTBAX; YUCIOBBIE
XapaKTEPUCTUKH U MapaMeTPhbl CUTHAJIOB U
CIEKTPOB, OCHOBHBIE BU/IbI HH(OPMALIMOHHBIX
CUTHAJIOB, CITIOCOOBI UX OIUCAHUS YMEET:
BBITOJIHATh MOJEIMPOBaHMSI IPOLIECCOB
dbopmupoBaHus 1 00padoTKH WH(HOPMAITMOHHBIX
CUTHAJIOB, 0(OPMIIATH MOJTyUYEHHbIE PE3YIIbTaThI
lIMeeT MpakTUYECKUN ONBIT: IPUMEHEHHSI METOZOB
pOrpaMMHUPOBaHUs (MOAETUPOBAHNUSA) JUIS
dopmupoBaHus, IpeoOpa3oBaHUs U aHAIIN3A
CUTHAJIOB

1.90.02.M1.01 AHanu3 JaHHBIX ¥ TEXHOJIOTAH
paboThI C JAHHBIMU

3HaeT: crnocoObl coopa, 00pabOTKM U aHATT3a
TaHHBIX JUISl PEIICHHUS CBOMX MPO(eCCHOHATBHBIX
3a/1a4 ¢ YYETOM MMEIOIIHUXCSI PECYPCOB M IMPABOBBIX
HOpPM YMEeT: MPUMEHSITh MaTEMATUYCCKUE METObI
00pabOTKH JaHHBIX /I BBIOOpA U pean3aliuu
ONTUMaJIBLHOTO criocoba pemenus Mmeer
MPAKTHYECKHUHA OIIBIT:

1.®.02.M3.01 OcHOBBI CTPaTETUYECKOTO
MEHE[KMEHTA

3HAET: METO/bl ¥ IPUHLUIIBI LIEJICIIOJIATaHNS;
MEXaHHU3MBI 0TOOPa ONTUMAILHBIX PEIICHUH;
[IPaBOBbIE HOPMBI B paMKax NpodecCroHaIbHOM
NeATeTbHOCTH, METO/IbI IOCTAHOBKY 1EJIeH
CaMOpPa3BUTHS U CTPATErMYECKOTO IIJIAHUPOBAHUS
caMOpa3BUTHsI YMeeT: BEIOUpaTh ONTUMAaIbHBIC

[pEeIICHUS C YYETOM JEMCTBYIOIIMX IPAaBOBbIX HOPM,




MMEIOILHXCS PECYPCOB U OTPaHUYCHMUI,
BBICTPAaNBaTh TPAEKTOPUIO CAMOPA3BUTHS C yUETOM
CYLIECTBYIOIIMX OorpannyeHuii Mimeer
NPaKTUYECKHH OMBIT: BEIOOPA ONTUMAIIBHBIX
pELIEHUN C YU4E€TOM JECHUCTBYIOIUX OTPAHUYECHUN U
PECYPCOB Ha OCHOBE PE3YIBTAaTOB CTPATErMYECKOTO
QHaJIM3a, IOCTAHOBKU LIEJIEH CaMOpa3BUTHUS

1.®0.02.M7.01 Hudposrie uaMepuTeIHHBIC
yCTPOMCTBA

3HaeT: MPUHILIUIIBI HOCTPOEHUS U(POBBIX
W3MEPUTEIIBHBIX YCTPOWCTB HA OCHOBE
COBPEMEHHOM IEeMEHTHOM 0a3bl YMeeT:
QHAJIM3UPOBATh U POrHO3UPOBATH Pa3BUTHE
U3MEPUTENILHBIX YCTPOUCTB /17151 IU(POBOIA
WHyCTPHH, aHAJTU3UPOBATh METPOJIOTUYECKUE
XapaKTePUCTUKH UPPOBBIX U3MEPUTEIBHBIX
KaHAJIOB VIMeeT MpakTU4eCKU OIBIT:
MPOEKTHUPOBAHUS IIU(PPOBHIX U3MEPUTETBHBIX
YCTPOICTB Ha COBPEMEHHOM 371eMEeHTHOI1 0ase;
[IPOrpaMMUPOBAHMS KOHTPOJIJIEPOB IS OIIpOCa
UG POBHIX CEHCOPOB

1.0.02.M5.01 ®yHKIMOHAIBHO-CTOUMOCTHOMN
aHaJIu3 ¥ TeOpHs OIMIMOOK

3HaeT: OCHOBBI TaliM-MEHEKMEHTA, OCHOBBI
byHKIMOHATBHO-CTOUMOCTHOTO aHanu3a (PCA) u
TEOpUU OLIMOOK YMeEeT: MIIaHupOBaTh CBOU
BPEMEHHOU peXHUM padOoThl, BBISABIATH aHCAMOIN
HENPUATHOCTEH (HexenaTelbHbIX A3P(PEKTOB) B
CUCTEMaX — A1pa 3a1a4 ViMeeT NpakTUYeCKUM OTIBIT:
[UIAHUPOBAHUSA U YTIPABJICHUS CBOMM BPEMEHEM B
XOJl€ CaMOPAa3BUTHs, BBISIBICHUS HEIPUATHOCTEN
(nexenarenbHbIX 3¢ dexroB) B xoge PCA

1.9.02.M2.01 OcHOBBI KBAHTOBOI MEXaHUKHU

3HAET: OCHOBHBIE MOJIOKEHHUSI KBAHTOBON MEXaHUKHU
YmeeT: IMeeT nmpakTU4eCKUi ONBIT: yIpaBICHUS
CBOMM BpPEMEHEM JIJIsl TOJTYUYEeHHUSI IOMOJTHUTEIBHBIX
3HAHMI MO KBAaHTOBOM MEXaHMKE, PEelIeHUs 3a7a4u
KBaHTOBOW MEXaHUKU B MATPUYHOM IPEICTABICHUHI

1.9.02.M6.01 BBenenue B TEXHOIOTHUECKOE
[IpEAIPUHUMATEILCTBO

3HaeTI IIOHATHUC U I/IHCTPYMGHTBI TCXHOJIOI'HYCCKOI'O
PEIPUHAMATEIIECTBA, OCHOBHBIC JJIEMEHTBI
UHPPACTPYKTYPbI TEXHOJIOTHUECKOTO
MPEIPUHUMATEIIECTBA U MPABOBBIC HOPMBI YMEET:
I‘eHepI/IpOBaTB TCXHOJOTUYECCKUEC 6H3HCC-I/II[GI/I nu
CTaBUTH OM3HEC-IICITH, ONIPEICIISTH ITOIXOISAIIIE
WHCTPYMEHTBI MAPKETUHTA [l PELICHUS 3a1a4
PBIHOYHOTO TTPOIBMOKEHUS OM3HEec-uuen Mmeet
HpaKTI/I‘{eCKI/Iﬁ OIIBIT: CCJICKIINU TCXHOJIOTHUUYCCKUX
OM3HEC-UJICH TT0 Pa3TUIHBIM KPUTEPHUSIM B YCIOBHSIX
PECYPCHBIX OTPAaHUYECHUH, @ TAKXKE BaJIMIallMU
Ou3HecC-uIei

1.0.02.M4.01 Texnonoruu uudpoBU3aul U
VHTEPHET BELICH

3HaeT: CBOICTBA U 0COOEHHOCTU MH(OPMAITMOHHBIX
NpeACTaBIeHN B aHAJI0roBo! U LM poBoii hopmax;
OCHOBHBIE MaTeMaTHYECKHI MosieTTl 00paboTKH
UH(OPMAIUK; CIIOCOOBI MOTyueHUs! UH(pOpMALIUU U3
OKpY KaroIIel Cpe/ibl, METONIbI €€ HHTETPAIIHH,
00paboTKH, aHaJIM3a U peau3alii BO3IEHCTBHIA;
CIIOCOOBI ¥ MHTEP(EHChI, OCHOBHBIC HAIIPABIICHHS
TEXHOJIOTHYECKOTO PA3BUTHS U €r0 BIMSHUE Ha
JEeJIOBEUECKOE 0OIIeCTBO; CBOMCTBA M IPOLIECCHI

B3aMMOJICHCTBUS YEJIOBEUYECKOIO 1




KHOEephU3NIECKOro COMYMOB; HMH()OPMAIIMOHHBIE U
JTMHTBUCTUYECKHE CBOMCTBA CETH "MHTEPHET";
TpaHc(hopMaIMOHHbIE 0COOCHHOCTH BIIMSIHUSL CETH
"HHTEpHET" YMeEeT: MOJIb30BaThCsl OCHOBHBIMU
[pUEeMaMHy aHaJIM3a U IpeoOpa3oBaHuit
nH(}OpMAITIHU B Pa3IMIHBIX opMax U popMaTax;
WCTIOTB30BaTh (DOpMaIbHBIC MOJEIH OOBEKTOB U
CHUCTEM JJIsl OMMMCAHUI COCTOSIHUM 1 MPOIECCOB
pa3IMYHBIX IPEMETHBIX 00JacTel, ONpeaAesaTh U
QHAJIM3UPOBATH TPYIIHI TPEOOBAHUIA U TPEOOBAHUS
Py IPOEKTOB MHTEPHETA BEIEH; CTPOUTH
MOJIEJIM U ATAIbl CAMOPA3BUTHUS B PaMKaxX MOJIEIH
LIEJICHANPABICHHON AesATeNbHOCTH MMeeT
MPaKTUYECKUH OIBIT: aHAJIN3a U TPeoOpa30BaHMA
UPPOBBIX MOJieNIel (PU3MUECKUX U BUPTYATbHBIX
00BEKTOB, TPUMEHEHUST OHTOJIOTHH KakK MU(PPOBOH
MOJIETTH TIPeIMETHOM 001acTu 1 HOpMUPOBAHHUS
TpeOOBaHUI TPYIII MPU pean3aluy MPOEKTOB
WHTEPHETA BEUICH

4. O0béM 1 BUIBI YUeOHOI1 padoThI

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

paboThI
Pacnpenenenue o cemectpam
Bcero B yacax
Bun yue6Ho# paboThl
4acoB Homep cemectpa
4
O6mast Tpy10EMKOCTh AUCIIUTUIMHBI 144 144
AyoumopHvie 3auamusi: 64 64
Jlexuuu (JI) 32 32
[IpakTuyeckue 3aHATUS, CEMUHAPHI U (UJIH) APYTHE BUIBI 0 0
aynuTopHbIX 3aHsaTHil (I13)
Jlabopatopusie pabotsl (JIP) 32 32
Camocmosmenvuas paboma (CPC) 71,5 71,5
MOJITOTOBKA K MIPOBEPOYHBIM 33JaHUSM U TECTaM, 16 16
[TPOBOJIMMBIM Ha JEKIUSIX
MIOJrOTOBKA K JJaOOpaToOpHbIM paboTam 32 32
MOATrOTOBKA K UG (epeHIIMPOBAHHOMY 3a4ETY 23,5 23.5
KoHcynpranyy u npoMexyTO4Hast aTTeCTalus 8,5 8,5
By koHTpOs (3a4eT, qud.3a4et, IK3aMeH) - nud.3ader

5. ConepkaHue TUCHMIIIMHBI

OObeM ayTUTOPHBIX 3aHATUH 110

pa;;(_;na HaumeHoBaHMe pa3esioB TUCIUILTHHBI BUZlaM B Jacax
Bcero JI | 113 JIP
1 [3HAaKOMCTBO C SI3BIKOM NporpammupoBanus Python. 4 2 0 2
) Pabota ¢ 6ubnuorekoit Numpy sizbika Python. OnucarensHast 3 4 0 4

CTaTUCTHKA.




3 [Pabora c bubnamnorexoit Matplotlib. ITocTpoenue rpagukos. 4 2 0 2
4 KoppensinoHHbIN aHau3 U IPOBEPKa CTATUCTUIECKUX 3 4 0 4
runote3 B Python (6ubnnoreka Scipy).
5 Pabota c 6ubnuorekoit Pandas si3pika Python. Ananus 13 2 0 10
TaONMYHBIX TAHHBIX.
Perpeccrnonnsrii ananus B Python (Mogynp Statsmodels u
6 o 12 6 0 6
oubmmoreka Scikit-learn).
7  |KommonentHsbIi ananu3 B Python (metog PCA) 1 1 0 0
8  |OcHOBBI KJIACTEPHOTO aHAIN3a U 33a]a4ll KJIAaCCHU(PHUKALINY. 1 1 0 0
9  |OCHOBBI CTaTUCTUYECKOTO aHAJIN3a JAHHBIX B R 8 4 0 4
5.1. Jlekuun
Ne Ne Kox-
HaumeHoBaHMe MM KpaTKOe COAEpKaHUE JIEKIIMOHHOTO 3aHATHUS BO
leKIuulpasaenal
4acoB
SA3b1k porpammupoBanus Python. OcobeHHOCTH U BOBMOXXHOCTH si3bika. KpaTkuii
1 1 |0630p OCHOBHBIX OMOMMOTEK /A7 aHaIu3a JaHHbIX. O030p UCTOYHHKOB U 2
MUIOHIAI0K U1 paboThl, THPOPMALIUU U U3yUEHUSI.
bubnnoreka Numpy (padota ¢ MaccuBamu). OHOMEpHbBIE MaccuBbl Numpy :
CO3J/1aHKe, OCHOBHBIE ONEPAINH, TeHEpaLUs CIyYaiiHbIX MacCUBOB,UHEKCALINA,
cpe3bl, puabTpanys, GyHKIUN U METOIBL. J|ByMepHbIe MacCHBBI Numpy
2 2 |(MaTpuIbl) : CO3/1aHUE, OCHOBHBIE ONEPALINH, TeHEpaLlUs CITydaiHbIX 4
MaCCHBOB,HHJICKCAIINsI, CPE3bI, (QMIIBTpaIus, QyHKIIMA 1 METO/bI, MATPUIHBIC
orepaluu, IeMEeHTHI IMHEeHHOM anredpsl. OnucarenbHas cTaTUCTHKA B Numpy
(pyHKIMM 1 METOBI TSl BRIYHCIICHUS CTATUCTUIECKUX XapAKTEPHCTHUK).
3 3 bubnmotexa Matplotlib. I'paduaeckoe oroOpakeHre JaHHBIX (TpaduK, MOIUTOH, )
riucTorpamMma, Kpyronasi iuarpamma... ).
[IpoBepka CTaTUCTUUECKHUX TUIIOTE3. YPOBEHb 3HAUUMOCTH U p-3HaYeHue. [lapHblii
KOppeIAUMOHHBINA aHanu3. [Juarpamma paccestHus. JInHeliHas U paHrosast
4 4 [KOppensms. [TpoBepka maHHBIX HA HOPMATBHOCTH ((PYHKITUU OHOIHMOTEKH Scipy) 4
U BBIOOD K03 uimenTa koppemnsauuu. [IpoBepka rumnores3s 0 3HAYUMOCTH
ko3¢ dunrenTa koppeasauun. OyHKIUN TSl BBIYUCIEHUS KOO OUITMEHTOB
KOpPEJISILIMY M P- 3HaUeHH 6nbnmoreku Scipy.
PaGora ¢ 6ubnuorexoit Pandas. Series (cozganue, aTpuOyThl, HHACKCAIINSA,
onepanuu, pyHkuu 1 MeToabl). DataFrame (co3manue, aTpuOyThl, HHACKCAIINSA,
5 5  |cpe3sl, puiibTpanys. npeodpa3zoBaHue TaOIUIIbI, FPYNITUPOBKA, COPTUPOBKA, 6
rpaduueckre BO3MOKHOCTH, CTaTUCTHYECKHE U Ap. GYHKIIMU, CBOJHBIE
TaOJHIIBL...)
6 5 Montuposanune Google Jlucka. 3arpyska (aitinoB pazauuHoro ¢popmara B )
DataFrame (.xls, .csv, .txt....) ¢ Google nucka
[Tapuas nuHEHHOM perpeccus U e€ peanu3amnus B Moayie Statsmodels.
Haxoxxnenue u ananus octatkoB. Koaddumment nerepmunanmu. OneHka KauecTBa
7 ¢ |ypaBHEHUS. [TpoBepka 3HAYUMOCTH YPaBHEHUS U OTACTBHBIX KO3()(DUITUEHTOB. 4
['paduueckoe npeacrapneHue TMHUMU perpeccuu. [locTpoeHne mapHbIX quarpamm
paccestHUsI 1711 MHOTOMEPHOU COBOKYITHOCTH B 6ubianoreke Seaborn. [Toctpoenue
ypaBHEHHWSI MHO)KECTBEHHOM JIMHEWHOU perpeccuu B Moayie Statsmodels
[TocTpoeHue ypaBHEHHS JIMHEWHON (TTapHOW M MHOXKECTBEHHOM ) pErpeccuu B
3 6 oubmuoteke Scikit-learn. Pazouenue BoIOOpKH HA OOYYAIONIYIO U TECTOBYIO. )
Ornenka KauecTBa ypaBHeHuUs perpeccun. [Iporuos ¢ ucnonapzoBaHuemM
PErPECCUOHHOTO YPABHEHMSL.
9 7  |CHmxeHHe pa3sMEepHOCTH JaHHBIX. MeTox raBHbIX KOMIOHEHT (PCA). 1
10 8  [[TonsiTHe 0 KJIacTEpHOM aHaAJIM3€E U NMpodiieMax Ki1acCu(UKaIIH. 1




31K TporpammupoBanusi R. OcoOeHHOCTH U BO3MOXKHOCTH si3bIKa. O030p
WMCTOYHHUKOB ¥ TUIOMIAIOK [T pPaOOThI, HH(pOpMAIMH U H3Y4YCHUSI.
[TporpammupoBanue Ha R B Google Colab. OnucarenbHas cTaTHCTUKA U
BU3yaH3alys JaHHBIX B R.

11 9

12 9  |OCHOBBI KOPPEIAUMOHHOTO U PETPECCUOHHOTO aHainu3a B R.

5.2. llpakTyeckue 3aHATHS, CEMHUHAPDbI
He npenycMoTpeHsl

5.3. JlabopaTtopHbie padoThI

No Ne

HanmeHnoBaHue win KpaTKoe Cofep:KaHue JJabopaTOpHOI paboThI
3aHATHUA[pa3IeNna

Kon-
BO
4acoB

Pa6ota ¢ Google [luckom. OcHoBbl paboTsl B Google Colab. Apupmernueckue
onepanuu B Python. (Jlaboparopasie Pabotsr. Yacts 1. - 2 paboThr).

OnHoMepHbIe MacCUBBI B MaTpullbl Oubnmuoreku Numpy. (Jlaboparopusie PaboThi.
Uacts 2. - 2 paboThI).

Busyanmzaius qaHHbIX B 0nbnuoreke Matplotlib - rpaduk, momuros,
3 3 [rucrorpamma, 1uarpamMma paccesHus, KpyroBas quarpamma. (JlaboparopHbsie
Pa6otsl. YacTts 3. - 1 pabota).

[IpoBepka JaHHBIX HA HOPMATBHOCTH C TIOMOIIBIO (DYHKIMA ONOIHOTEKH SCipy
(xpurepun Lllanupo-Yunka, Xu-kBanapar, Koamoroposa-CmupHosa). [Iposepka
3HAYUMOCTH K03 dUIMeHTOB Koppensaiuu. (Jlabopatopusie Paboter. YacTs 4. - 3
paboThI).

bubnuoreka Pandas. Series. Datafame. OcHOBHBIE BO3MOXHOCTH PaOOTHI.
5 5 |Craructuueckuii ananu3 B Pandas. (Jlabopatopusie Pabotsr. Yacts 5. - JIP 5,1,
5.2).

MomnTtupoBanue Google [ucka. 3arpy3ka naracera B DataFrame u3 TekcToBOro
¢aiina u Tabmuret Excel. (JJaboparopusie Padotel. Hacts 5 - JIP 5.3).

AHann3 CBS3U MEXy Mokazareiasmu. [locTpoeHne auarpaMMbl pacCesiHus.
Br16op popmbl perpeccronnoii kpuBou. [locTpoeHre ypaBHEHUS MapHOI
muHEIHON perpeccun B Momyie Statsmodels. Koaddumment nerepmunanmm.
Onenka kauecTBa ypaBHeHus. [IpoBepka 3HAYMMOCTH ypaBHEHUS U OTAEIbHBIX
ko3 punrieHToB. [ paduueckoe mpeacTaBICHUE THHAA PETPECCUH.
(JTaboparopusie Padotsl. Hacts 6. - JIP 6.1).

[TocTpoeHue ypaBHEHUSI MHOKECTBEHHOM JTUHEUHOM PErpecCuu B MOAYJIE
Statsmodels. (JTaboparopusie PaboTsl. HacTs 6. - JIP 6.2).

S3b1k porpammupoBanus R. 3amyck B Google Colab. 3arpyska B nporpammy
(aiina excel ¢ Tabnuieit nanHpIx. Buzyanusanus nanHubeix. Beraucienme

9 9  [4MCIIOBBIX XapaKTEPUCTHK (ONHUCATEIbHAS CTATUCTHKA), KOPPEIALUOHHBIN aHaIN3
1 IocTpoeHue ypaBHeHU perpeccui. (Jlabopatopusie Pabotsl. YacTs 7. - JIP

7.1).

5.4. CamocrosiTeqibHasi padoTa CTyIeHTa

Brimonuenue CPC

Crmcok nmurepaTypsl (C yKa3aHHEM
TTogBum CPC pa3zenos, Ias, CTpaHul) / ccbika Ha  [CemecTp

peCypc

Koi-
BO
JacOB

IIOATrOTOBKA K NPOBCPOUYHLIM 3aJJaHUAM U 1. MHOFOMCpHBIC CTaTUCTUYCCKHUEC MCTOIHI :
TCCTaM, IIPOBOAMMBIM Ha JICKIMAX MCTOAUYCCKUC YKA3aHUA / coctaBuTenu M.
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JI. Makaposa, A. M. Urnarenko. — Coun :
CI'Y, 2018. — 64 c. — Tekcr :
HIIEKTPOHHBIH // JIaHb : JEKTPOHHO-
o6ubmuoreynas cucrema. — URL:
https://e.lanbook.com/book/147679 (nata
obparmenus: 15.09.2021). — Pexum
NOCTYyTIA: 711 aBTOPH3. MOJIb30BaTeNeH. 2.
['epacumoBa, E. A. DkoHomeTpuKa:
pEerpecCUOHHBIN aHaNu3 : yueOHo-
Metonuueckoe mocooue / E. A. I'epacumoBa,
M. 10. Kapspiues. — Camapa : CamI'VIIC,
2011. — 98 ¢. — TekcT : NMeKTpOHHBIH //
JIaHb : 2J€KTPOHHO-OMOINOTEYHAs CHCTEMA.
— URL: https://e.lanbook.com/book/130432
(marta obpamenus: 15.09.2021). — Pexum
ToCTyNa: 751 aBTOPU3. MOJIb30BATENEH.
TeKCThI JIEKIMI B AJIEKTPOHHOM BHJIE.
Ha6op 6mokaoTOB Google Colab

[MOITOTOBKA K JIA0OpaTOPHBIM paboTam

1. MHOTrOMEpHBIE CTAaTUCTHYECKUE METOIBI :
MeTOoIMYecKe yka3zaHus / cocraButenu U.
JI. Makaposa, A. M. Urnarenko. — Coun :
CI'Y, 2018. — 64 ¢. — Tekcr :
HIIEKTPOHHBIN // JIaHb : 37IeKTpOHHO-
oubmuoteynas cucrema. — URL:
https://e.lanbook.com/book/147679 (nara
obpamenus: 15.09.2021). — Pexum
JTOCTYyIIA: JIJIsE aBTOPHU3. MOJb30BaTENeH. 2.
['epacumoBa, E. A. DxoHOMeTpHKa:
pETrpEeCCHOHHBIN aHAIN3 : yu4eOHO-
MeTonnueckoe nocobue / E. A. I'epacumosa,
M. 10. Kapspre. — 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.
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MOTOTOBKA K U] depeHITMPOBAHHOMY
3a4ETy

1. MHOTOMEpHBIE CTATHCTUYECKHE METOIHI
MeToM4ecKe yka3zaHus / cocraButenu U.
JI. Makaposa, 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: 11l aBTOPH3. MOJIb30BATENEH. 2.
['epacumoBa, E. A. DxoHOMeTpHKa:
pErpeCCHOHHBIN aHAIN3 : yu4eOHO-
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
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TOCTYTIA: JIJIsl aBTOPU3. MOJIb30BATENCH.
TeKCThI JIEKIHI B AJIEKTPOHHOM BHJIE.
MeToanueckue yKa3aHus K 1a00paTopHbIM
paboram. HaGop 6okHOTOB Google Colab.

6. @oH/1 OLIEHOYHBIX CPEICTB ISl IPOBeIeHNSI TEKYIEro KOHTPOJIsl YCIIeBAeMOCTH,
NMPOMEKYTOYHOM aTTeCTallMu

KonTpons kauecTBa 0CBOCHUS 00pa30BaTEeIbLHOMN MPOrpaMMbl OCYIIECTBIISCTCS B
cootBercTBHH ¢ [Tonokennem 0 6aTbHO-PEUTUHTOBON CUCTEME OTICHUBAHUS PE3YIbTATOB
y4eOHOU IeSITENbHOCTH 00yYarOIIUXCHl.

6.1. KouTpoabusie meponpusitus (KM)

Ha3Banue Yun-
Ne | Ce- Bun Maxkc.| Ilopsaok HauncaeHUs
KOHTpoJbpHOTO  |Bec ThIBa-
KM|mecTp| koHTpOIIS Oamn OaioB
MEPOTPUATHS ercs B [TA
3agaHue COACPKUT 2
. [YHKTA, 3a MPaBUJIbHOE .
Texymmii | 3amanue 1 "Cpenpr ’ n(pHepeHIMPOBaHHBIN
1 4 ym . p ,,H 2 | 2 |BBIIONIHEHUE KAXKIO0TO pmpdepeniup
KOHTPOJIb BBITTOJTHECHHS 3a4eT
MyHKTa Hauucisercs |
Oan
3anaHue cogepxur 15
. MOIYHKTOB, 32 .
Texymmii 3ananue 2 Ay ’ ¢ depeHIINPOBAHHBIH]
2 4 " " 4 | 15 |mpaBuiIBbHOE BBIMOJIHEHUE
KOHTpPOJIb Numpyl 3a4eT
KaX/10ro Hayucisercs |
Oann
3agaHue CoAepKUT 6
Texyuit 3aganue 3 [MyHKTOB, 3a MPaBWJIbLHOE [ depeHIHpoBaHIii
3 4 y "OnucarenpHas 4 6 [BBLIIIOJIHEHHUE KaXKIOr0 P p
KOHTPOJIb " 3a4er
CTaTUCTHKA [IyHKTa Hauuciserces |
6an
3ananue (TecT) CONep>KUT
4| 4 Texyumit | 3ananue 4 (Tect) 61 10 10 BonpocoB, 3a Kaxxapli |[muddepeHIpoBaHHBIN
KOHTpoib |"Numpyl+Numpy2" [IPaBUJILHBIN OTBET 3a4eT
Hauucsiercst 1 6amn
3agaHue COACPKUT 5
. [IYHKTOB, 33 PAaBUJIbHOE .
Texymmmii 3amganue 5 Y ’ P nudpepeHIpoBaHHbII
5 4 " " 2 5 |BBIMOJIHEHUE KaXKJI0TO
KOHTpPOJIIb I'paduka 3a4eT
MyHKTa Hauucisercs |
Oann
3asaHue COIEPKUT 2
Texyuit 3aganue 6 [MyHKTA, 32 MPaBUJILHOE H(EpeHIMpOBaHHIi
6| 4 Y "IIpoBepka naHHbIX | 4 | 4 [BBIIOJHEHUE KaXKJIOTO ! PEHIHP
KOHTpPOJIb " 3a4eT
Ha HOPMaJIbHOCTh [IyHKTa Ha4uciseTcs 2
Oaa
3anaHue (TecT) COOEPKUT
71 4 Texymmuii | 3amganue 7 (Tect) 21 9 9 BOMPOCOB, 3a KK  |[muddepeHImpoBaHHBINA
KOHTPOJIb "Koppensuus" [IPaBUJILHBIN OTBET 3a4eT
Hauucisercs 1 Gann
3aganue 8 3agaHue COACPKUT 5
3| 4 Texymwuit | "Koapduument 4| 5 [MOATYHKTOB, 32 i epeHIIMPOBaHHBIN
KOHTPOJIIb KOppesuuu [IPaBUJILHOE BBITIOJIHEHUE (3aYET
ITupcona" Ka)KJ0ro Hauucsercs |




Oan
3agaHue COAEPKUT 3
Texymmii [IYHICTa, 33 HPABIIHHOE nGhepeHITMpPOBaHHBIN
9 4 y 3amanue 9 "Series" | 2 3 [BBIIIOJIHEHHUE KaXKIOrO ! PCHIMP
KOHTPOITb 3a4eT
[MyHKTa Hauucisiercs |
Oann
3asaHue COAEPKUT 5
. [TyHKTOB, 33 IPABUJIbHOE .
Texymnmii 3ananue 10 npepeHIMpPOBaAHHBIN
10| 4 Yl " o " 4 5 |BBIMOJIHEHUE KAXKIOTO prddepenyp
KOHTPOJIb DataFrame 3a4eT
[MyHKTa Hauucsaercs 1
Oann
3agaHue COACPKUT S5
Texyiumii 3amanue 11 [yHKTOB, 33 IPABUJILHOE | (bepeHImpoBaHHbIii
11| 4 Y "[Tapnas nuHeliHas | 6 5 |BBIIOJIHEHHUE KAXKIOTO Il PEHLHP
KOHTPOIIb " 3a4eT
perpeccus MyHKTa Hauucisercs 1
Oan
JlabopaTtopHbie
. 3a KaXkyt0 MpaBUIbHO .
Texymmuit | pabotsl. Yacts 1 Qg epeHIIMPOBaHHBIN
12| 4 " " 6 | 2 [BBIMOJHEHHYIO paboTy
KOHTpOsb |"OcHoBbI Python" (2 3a4eT
Hauucsiercst 1 6amn
paboThI)
JlaGoparopHsie
. 3a KaXKIyI0 MPaBUIbHO .
Texyumit | pabotsl. YacTts 2 ¢ depeHIINPOBAHHBIH]
13| 4 " " 9| 2 |[BeIMOIHEHHYIO PabOTY
KOHTPOJIb Numpy" (2 3a4eT
Hauucsiercs 1 6amn
paboThI)
JlaboparopHsbie
. 3a npaBUIBHO .
Texymuit | pabotsl. YacTs 3 Qg pepeHIIMPOBaHHBIN
14| 4 " o 6 1 |[BBIIOTHEHHYIO paboTy
KOHTPOJIb Matplotlib" ( 1 3a4eT
Hauucisiercs 1 6amn
pabora)
JlaboparopHsbie 3a KaXKIyI0 MPaBUIbHO
Texymui ndpepeHIpoBaHHbIN
15| 4 Y pabotel. Yacte 4 | 9 | 3  |BHINOJHEHHYIO paboTy pddepentyp
KOHTPOIb |,q - n 3a4eT
Scipy" ( 3 paboTsr) Hauucisgercs 1 6amr
JlabopartopHbie 3a KKy IPaBUIIbHO
Texymui ndpepeHIpOBaHHBII
16| 4 M pabotel. Hacte 5 | 12| 3 |BBIMONIHEHHYIO paboOTy pddeperip
KOHTpPOJIb |, " 3a4eT
Pandas" ( 3 pa6or) Hauucisgercs 1 6amn
JlaboparopHsbie
. 3a Ka)Ky10 PaBUIbHO .
Texymuit | pabotsl. HacTb 6 Qg epeHIIMPOBaHHBIN
17| 4 " " 9| 2 [BeIMOIHEHHYIO PabOTY
KOHTPOJIb Perpeccus" ( 2 3a4eT
HayucnseTcst 1 Gann
paboThI)
JlaGoparopHsle JIP conepxut 6 3ananuii,
181 4 Texyumit | pabotsl. Yacts 7 6 | o [3@TpaBuibHOE ¢ depeHIIMPOBaHHbBIN
KOHTPOJIb "3k R" (11 BBINOJIHEHHE JTIOOBIX 3 3a4eT
pabora) Hauucisgercs 1 6amn
3agaHue COAePKUT 7
[TyHKTOB, 32 IPABHJILHOE
[Ipome- BBITIOJTHEHHE KOTOPBIX HidepenHpoBanHbi
19| 4 | xyrounas | 3amaHue Ha 3a4ETe | - 13 |Haumciasercs, gaqu PEHLHP
arTecTanus COOTBETCTBEHHO,
2,1,2,2,1,2,3 6anna -
MakcuMyM 13 Gaisios
6.2. Ilpouenypa npoBeaeHusi, KpUTEPHUH OLCHUBAHUS
Bua npomexyTouHOR Kpurepun

arTecTaluu

[Tpouenypa npoBeneHus

OIICHUBaHU




PefiTuHr 00yuaromierocs Mo AUCIUIIIMHE BEIYUCIISETCS C
y4E€TOM PE3yIbTaTOB BBHIOJHEHHBIX MPOBEPOUHBIX 3aaHui (
1-11) u GanoB, NOXY4YEHHBIX 3a BhIONHEHUE JIabopaTopHBIX
nuddepeHIpoBaHHBII pabot (Yactu 1-7). [IpoxokieHne MeponpHsITHS

3a4er npomexxyTouHoit arrecrauuu HE oGs3arensao. Ha 3auéte
00y4aroIIHUIACs IMEET BO3MOKHOCTD IMOBBICUTH CBOW PEUTHHT,
BBITIOJIHUB 3ajjaHue Ha 3a4€Te (BoinonnseTcs Ha [1K Ha s3bike
Python, comepxut 7 myHKTOB)

B cooTrBeTCTBUU C
. 2.5, 2.6
[ lonoxxeHns

6.3. ITaciopt oHIa OLIEHOYHBIX CPEACTB

Kommnerenuu Pesynbrarel 00yueHus

3HaeT: UHCTPYMEHTAJIbHbBIE CPEJICTBA U
MH(GOPMAIIMOHHBIE TEXHOJIOTMH aHaIN3a
TAaHHBIX UCXOId U3 UMEIOIIHUXCI PECYPCOB U
OrpaHUYCHUN

'YMeeT: aJlanTupoBaTh H3BECTHBIC
MPOrpaMMHBIE CPE/ICTBA aHAIM3A TAHHBIX B
YK-6 CBOIO TIPOECCHOHANIBHYO 00JIacTh, c yauétom | (H [H H H + 1| H | | | [+
BO3HUKAIOIUX OTPAHUYCHUN TIO BpEMEHU U
pecypcam

TumnoBbie KOHTPOJIBbHBIC 3alaHUS 110 KAXKAOMY MCPOIIPUATHIO HAXOAATCA B
IMPUITOKCHUAX.

YK-2

7. YueOHO-MeTOoAMYEeCKOEe M MH(OPMAIIMOHHOE O0ecredeHue TUCHUIIIMHBI

IHeuaTHas y4yeOHO-MeTOAUYECKAS] JOKYMEHTALUS
@) OCHOBHAs TUMepamypa:
1. JlomOpoBckwuii, B. B. Oxonomerpuka Yue6. B. B. JlomOGpoBckwuii; Harr.
donx moarot. kaapos. - M.: HoBsrii yueOnuk, 2004. - 342 c. .
2. Maremarnueckas craructuka ¥Y4e0. s Bry30B B. b. ['opsunos, U. B.
[TaBnog, I. M. IIsetkoBa, O. U. Teckun; [lon pex.: B. C. 3apyOuna, A. II.
Kpuwmenko. - M.: U3narensctBo MI'TY um. H. 3. baymana, 2001. - 423 c. un.
3. 3Bamanun, B. . Maremaruueckas craructuka [ TekcT] yue0. mocooue
B. U. 3ananun, E. B. Xaputonora ; FOx.-Ypai. roc. yu-1, Kad. Mar. ananus ;
OVYpI'Y. - Yensbunck: Mznatenscto FOYPI'Y, 2008. - 146 c.
4. IlpuxnagHas 5KOHOMETPHUKA Hayd.-mpakT. )kypH. OO0 "Mapker [IC
Kopnopeiimn" xypnai. - M., 2007-
5. Kpewmep, H. III. DxonomeTpuka [ TekcT] yueOHUK 111 BY30B 110
crennanbHOCTAM skoHOMUKH 1 yrip. H. L. Kpemep, b. A. ITyTko ; mox pen. H. I1I.
Kpemepa. - 3-¢ uzn., nepepad. u gom. - M.: KOHUTU-JIAHA, 2013. - 328 c.

0) OononHumenbHas IUmepamypa:
1. Kpemep, H. ILI. OxonomeTtpuka [TexcT] yueOHUK 11l By30B 110
crennabHOCTAM SkoHOMUKH 1 yrip. H. 1. Kpemep, b. A. IlyTko ; mox pexn. H. II.
Kpemepa. - 3-e uzn., nepepad. u gon. - M.: KOHUTU-IIAHA, 2013. - 328 c.

8) omeuecmeenHvle U 3apyOedHCHbIE HCYPHANLL NO OUCYUNTIUHE, UMeIowuecs: 8 bubiuomexe:
He mpenycmoTtpenbt




2) MemoouuecKue YKazaHus 0 Cmyo0eHmos8 no 0C80EHUIO OUCYUNTUHDL:
MeTtoanueckue ykazaHus K gaboparopasiM padboram (Hactu 1-7)

SNk W=

TexcThl nexuum

Ccouiku Ha 6110kHOTH Google Colab
JlaraceTsl 11 aHaIM3a
MHOroMepHbIN CTaTUCTUYECKAN aHAIU3

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:
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[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
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