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1. HammeHoBaHue QM CUMIIIMHBI
«TexHomornu NpoOABUHYTON AHAITUTUKI.

2. IlepedyeHb MJAHMPYEeMbIX Pe3yJbTATOB OCBOEHHA O00pa3oBaTeJbLHOM

NPOrpamMMmblI

(nepequL KOMHeTeHHMﬁ) C YKazsaHMEM HHAUKATOPOB HX

JOCTHKEHMS], COOTHECEHHBIX € IUIAHUPYEMbIMM Ppe3y/JbTaTaMHu O0y4eHHs IO
AUCHHUIIHMHE
B pesynbrare u3ydeHus AUCHUILUIUHBI Y CTYACHTOB JIOJDKHBI ObITh CPOPMUPOBAHBI
CJIEIYIOINE KOMITETCHIIUHN:

Taomuma 1
Kox Wnaukatopsr Pe3ynbTaTrhl 00yueHust (BiaageHus,
KOMITETeH HaumenoBanue TOCTHKCHISE YMeHUS U 3HAHMS), COOTHECEHHbIEe
KOMIIEeTEHIINH ¢ KOMIIeTEHIIUSAMHU/UHAUKATOPAMH
10707 KOMIIeTeHIINH
JOCTHIKEHHSI KOMIIETeHIUHI
INKH-6 | Crioco6HOCTH 1. ITpumensier 3HaTh:
aHaJIM3UPOBATh U METOIMYCSCKHI MeToIbl perreHus 3aaau Data
«@Dunancos | MPOrHO3UPOBATH WHCTPYMEHTapUid Mining, mpruMEHUMBIX JJIs aHATH3a
blll AHAU3 | OCHOBHBIC CHCTEMHOI'O aHaJInu3a U IIPOrHO3a OCHOBHBIX COLIMAIIBHO-
U OYeHKka | conmalbHO- Y MOJICJTMPOBAHUS SKOHOMHMYECKHE MOKa3aTenen
uneecmuyil | 3y oHOMUYECKUE IKOHOMHUYECKUX
ORHBIX | nokasarenn, MPOLIECCOB JIsI Ymerts:
pewenuuy npejyiarath 000CHOBaAHMS MPUMEHSATh METO/Ibl MAIIIMHHOTO
CTpaTEru4ecKue BHEAPEHUS 00yueHus Uil aHAJIU3a 1
HaIpaBJICHUSA MHHOBAIIMOHHBIX MOJICTTUPOBAHUS IKOHOMUYECKUX
3KOHOMHYECKOI'O pa3paboTOK C LENbI0 MIPOIIECCOB 1151 00OCHOBAHUS
pa3BUTHS Ha MOJTYYEHUs BHEJIPEHUSI NHHOBALIMOHHBIX
MHUKPO-, ME30- U KOHKYPEHTHBIX pa3paboTok
MaKpOYypOBHSIX MIPEUMYIIECTB U
obecneueHUs
ONEPEKAIOIIETO POCTa
Ha HOBBIX U
pa3BHUBAIOIIMXCS
PBIHKaxX

2. O00CHOBEIBAET
MEPCIIEKTUBBI
N3MEHEHUH OCHOBHBIX
COIIHaJIbHO-
YKOHOMHUYECKUX
rnokasareseii u
CTpaTEerunyecKue
HarpaBJIeHUs
YKOHOMHUYECKOTO
Pa3BUTHUS HA MUKPO-,
ME30- U
MaKpOYpPOBHSIX

3HaTh:

METPUKH KadecTBa U  CIOCOOBI
OOBSICHEHUSI MOjele MAaIIMHHOTO
oOydueHHs,  NPUMEHSEMBIX IS
aHauM3a W [POTHO3UPOBAHMS
OCHOBHBIX COITHAITEHO-

3KOHOMUYECKHE ITOKa3aTeIe

VYMeTh:

O6OCHOBI)IB3TI) HpI/IHI/IMaeMLIe
pelieHus1, NoJy4eHHbIE HA OCHOBE
HpI/IMeHeHI/ISI METOA0B MAIlTMHHOTI'O
00y4eHHUs Ha PA3IMYHBIX YPOBHSIX




IIK-6
«Dunancos
blll AHAU3
U oyeuKa
uHeecmuyu
OHHbBIX
peueHuty

Criocob6HOCTD
PUMEHSTh
METO/TBI
UHTEJUICKTYaJIbHOT
0 aHaJu3a JaHHBIX
K PEUICHUIO
TIPHUKITaTHBIX
3aj1a4, CBSI3aHHBIX
C OKa3aHUEM
(hMHAHCOBBIX

yCIIyT

1. Bnaneer 3HaTh:

OCHOBHBIMH OCHOBHBIE METO/IBI
METOJIaMuU HMHTEJIEKTYaIbHOTO aHanM3a
MHTEJUIEKTYaJIbHOTO JAHHBIX M MAIIMHHOTO OO0y4YeHwus,
aHaJIM3a TAaHHBIX U UCIIONIb3YEMBbIE B DJKOHOMHUKE W
MalIMHHOTO ¢dbunaHcax

oOydeHusl, YMers:

HCIOJIb3yEMBbIE B INPUMEHSTh  OCHOBHBIE  METOJIbI
9KOHOMHKE U MHTEJIEKTYalIbHOTO aHain3a
(uHaHCcax. JAHHBIX U MAIIMHHOTO OOYyYeHHs B

HKOHOMHKE U (PMHAHCAX

2. Bnaneer 3HaTh:

IpohecCHOHAIBHOI OCHOBHEBIE TEOPETUICCKHE

TEPMHUHOJIOTUEN B
o0JacTi OOJIBIITNX
JAHHBIX ¥ MAITUHHOTO
oOy4eHus

MOJIOKEHUS B O0JIACTH MAIIMHHOTO
00y4eHUs U aHAIM3a JaHHBIX
YMeTs:

UCIIOJIb30BATh OTKPBITYIO
JOKYMEHTallMi0 1o 1iaTdopMmam,
dpeiiMBopkaM W OmOIMOTEKaM
MaIIMHHOTO OOYyYeHHs M aHalu3a
JTAHHBIX

3. Biageer
COBPEMEHHBIMH
[MaKeTaMHu
MIPUKJIATHBIX
MIPOrpaMM,
peaATH3YIOIUMU
MeToABl  00paboTKH
OOJBIIMX JaHHBIX H
MalIMHHOTO 00Yy4YeHUS
pu OKa3aHHH
(hMHAHCOBBIX YCITyT

3HaTh:

CHEKTpP  JOCTYIHBIX  OWOJIMOTEK,
(bpeitMBOPKOB u maThopm
MalIMHHOTO OOYYCHHS M aHATUTHKU

OOJIBLIMX JaHHBIX, IPUMEHSIEMbIX B
HSKOHOMUKE U (prHaHCcaX

YMers:

NPUMEHATh TAKEThl TPUKIIAIHBIX
IIpOrpamm, o6ubimoTeKH,
bpeitMBOpKHU u maThOpMbI

MAaIIMHHOTO O0yUYeHHsI U aHATUTHKH
OONBIIMX JaHHBIX TPU OKa3aHHUU
(MHAHCOBBIX YCIYT

4. IlpumensieT Mosienun
MAaIIMHHOTO 00y4eHUs
I pelieHus
MIPaKTUYECKUX 337134 B
obnacTtu
IIPEIOCTABIICHUS
(bMHAHCOBBIX YCIyT

3HaTh:
3agaudn u Meroxsl Data Mining,
METOIUKY  TPOBEIEHHS  Kpocc-

UHIIyCTpUanpHOrO crangapta Data
Mining (CRISP DM)

YMers:

UCIIOJIb30BaTh OMOIMOTEeKH Python

A1 peIICHHUA 3aJa4 MAIlUHHOTO

0o0yueHusi, BKJIIOYas MOJyYCHHUE
aHHBIX, HX npenoOpaboTKy,
co3maHne u OO0ydYeHHe MOJIeIH,
TIOHUHT  MOJIETIM,  OLIEHKY |
00BsICHCHHE MOJIEIIH, Di (1R ()7
MOJIENH ¢ HUCIoJb30BaHueM NumPy,
Pandas, Scikit-learn, npumeHsTH

(bpeliMBOpKH aBTOMAaTU3MPOBAHHOTO
MAIIMHHOTO 00yUYEeHHUSl.




o. Obnamaer
HaBBIKAMU aHaM3a |
o0paboTku
(buHaHCOBOM
uHpOpMaIuy,
Heo0X0IUMOI TUTS
pemieHus  3amad B

obnactu (PMHAHCOBOTO
aHan3a, KPEIUTHOTO

3HaTh!

0COOEHHOCTH pa3InIHBIX
JIOCTYITHBIX OubIMOTEK,
(bpeitMBOPKOB u maThopm

MaIIMHHOTO O0YYEHUS IS PEIICHUS
3aad B 00jacTd  (PMHAHCOBOTO
aHalM3a, KPEAWTHOTO  CKOpPUHTA
HKOHOMHYECKOTO MPOTHO3UPOBAHHUS
YMeTh:

6I/I3H6C'HPOI_ICCCOB

CKOpHUHIa IPUMEHSATh Pa3InuHble OMOINOTEKH,
9KOHOMMYECKOTO bpelimBOpKH u 1aT(hOpPMBbI
IIPOrHO3UPOBAHMS MAaIlIMHHOI'O 00y4eHUs Ul peIeHUs
3ajad B oOiacT  (pUHAHCOBOTO
aHauu3a, KPEeIUTHOIO  CKOPHUHIa
HKOHOMMYECKOT0 MPOTHO3UPOBAHHUS
nK-2 CrocoOHOCTD 1. IIpoBoaut 3HATB:
IPUMEHSTh CaMOCTOSITEIIbHBIE OCHOBHBIE METO/Ibl HMCCIIEJIOBAHUS
«Ananuz u | coBpeMeHHbIE UCCIIEI0BaHUS OU3HecC-TIpOLIECCOB C
cmpamecuy | gHCTPYMEHTBI OM3HEC-TIPOIIECCOB B | UCIIOJIL30BAHUEM COBPEMEHHBIX
eckutl aHajau3a, B TOM | COOTBETCTBUHU ¢ | HPOPMAITMOHHO-aHATTUTHYECKUX
MeneonMe | yyene, ¢ | paspaboranHoii CHCTEM.
6 Hm 6 UCIIO0JIb30BaHUEM IIPOU3BO/ICTBEHHOM
usnece» WHTEJUIEKTYQJIBHBl | IPOrPaMMON ¢ | YMers:
X HCIOJIb30BaHUEM IPUMEHSATh  OCHOBHBIE  METOJbI
WH(POPMALIMOHHO- | COBPEMEHHBIX UCCieI0BaHMsI OU3HEC-IIPOLIECCOB B
aHAJTUTUYECKUX HUH(pOPMAIMOHHO- HKOHOMHUKE U (PMHaAHCaX
CUCTEM AHATTMTHYECKHIX
CHCTEM.
JleMoHCTpHUpYyET 3HaTh:
BJIQJICHUE METOAAMM | METOJOJIOTMYECKHE TMOAXOAbl U
cOopa, aHaim3a | | METOJBI cOOpa, aHaIK3a U 00pabOTKU
00pabOTKM  JAHHBIX | TAHHBIX JIJIST TPUHSATHUS
TUTST NPUHATHUS | YMETh:
YIPaBJIEHYECKUX MOJIETTMPOBaTh OM3HEC-IPOIIECCHl Ha
peleHni IpU | OCHOBE METO/I0B cOopa, aHanu3a U
MOJEIIMPOBAHUH 00pabOTKM JaHHBIX MJI MPUHATHS

YIPAaBIEHYECKUX PEIIEHUN

3. MecTo IMCHHUILIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOM MPOrPaMMbl

Jucuuruinaa

«TexHoNnornu NPOABUHYTOM AHATUTHUKN

OTHOCHUTCA MOIOYJIIO

JUCIUTUIMH TI0 BBIOOPY, YIUIYOJISIFOIIIMX OCBOCHHE IMPOTpaMMbl MarucTpaTyphl,

4acTH,

dbopmupyemoit

yY4aCTHHUKaMU

00pa3oBaTeIbHBIX

OTHOIIIEHUU

HAaIMPaBJICHHOCTU NPOrpamMMsbl: «OUHAHCOBBIM aHAIU3 U OLIEHKA WHBECTULIMOHHBIX
pELICHUI» U NUCUUIUIMHON MOJYJIsl HAIPABJICHHOCTH NMPOTPAMMBbl MArMCTPATypPhl

«AHAIM3 W CTpPaTErMYeCKUil MEHEKMEHT B Ou3HEece»

moaroroBku 38.04.01 — DkoHOMHUKA.

II0 HaIIpaBJICHUIO




4. Oobem AUCHUIIJIMHBI B 3a4Y€THBIX ¢AMHUIAX U B AaKAACMHYECKHX Yacax C
BBIACJICHHUEM o0bema ayIlHTOpHOﬁ (.]'IeKIII/II/I, CeMl/IHapLI) H CAMOCTOATEJbHOH

padoThHI 00y4aKOIMXCH

«MUHAHCOBBII AHAIN3 M OIEHKA HHBECTHIHOHHBIX PeleHunii»//« AHAJIH3 H CTPaTernYecKuii
MeHEeIKMEHT B OU3Hece»

abnmra 2
Bun yueOHoii padboThI 1o Bcero Mopya 5/6
(B yacax)
JAUCHUILTINHE (B 3/ea1. m yacax)

OO0mas Tpy10eMKOCTh 3 3E./108 u. 108
AUCHMILTHHBI

Konmaxmmnas paboma - 32/40 32/40
Ayoumopnuvie 3anamus

Jexyuu 8/8 8/8
Cemunapul, npakmuyeckue 24/32 24/32
3ansmus

Camocmosmenvhas paooma 76/68 76/68

Bun Tekyiiero KoHTpoJIst KonrtpomnbHas pabora | KonrposabHas pabora
Bua npomexyTodHOM 3auer 3ader
aTTecTaluu




5. Conep:xkaHue AUCHUILIMHBI, CTPYKTYPHPOBaHHOe IO TeMaM (pa3jaesnam)
AUCHUIIMHBI ¢ YKa3aHHeM HX 00beMOB (B aKaJeMHYeCKHMX 4acax) U BH/OB
y4eOHBIX 3aHATHI

5.1 Cooepircanue oucuyunaunul

Tema 1. MammnuHoe o6y4yenne Ha python

[Ipumenenue pandas it aHanmu3a W 00paOOTKM JaHHBIX. bubiamoreku
BU3yaJIM3aluy JaHHbIx Matplotlib, Seaborn, Altair, Plotly Express. Exploratory data
analysis (EDA) - aHamu3 OCHOBHBIX CBOMCTB JaHHBIX, HAXOXKICHHE B HUX OOIIUX
3aKOHOMEPHOCTEH, pacipeielIeH! 1 aHOMAaJIMi, MOCTPOCHUE HAaYalIbHbIX MOJIEIIEH,
3a4aCTyl0 C HCIIOJIb30BAaHHMEM HMHCTPYMEHTOB BHU3yalH3allMi. ABTOMaTH3aLUs
MCCJIEIOBATENLCKOrO0 aHajdu3a JaHHbIX C ucnosib3oBaHueM pandas profiling,
oubnmorexu Mitosheet, Bamboolib, Dataprep.

Meroauka CRISM-DM, mammunHOe oOyueHue njis peuieHus 3agad Data
Mining. I'paiMeHTHBIN CITyCK B MAaIIMHHOM 0Oy4eHuH. JlepeBbs perieHuil. barruxr,
OyctuHr, crekuHr. @peiimMBopkr MammHHOTO oOyueHus: XGBoost, LightGBM,
CatBoost, h20.ai. Kiractepnslii anamus, anroputm k-means. [Touck acconpaTUBHBIX
npaBuil. AHaNIU3 BPEMEHHBIX PSAJOB. ABTOMAaTHYECKOE MAIIMHHOE OOy4YeHHUe
(AutoML): PyCaret, AutoGluon, LAMA.

MamunHoe oOy4eHHre U TEXHOJOTUU Ha 0a3e MCKYCCTBEHHOTO MHTEIUIEKTa
(UMW) B mnatdopmax OM3HEC-aHAIMTUKU M HAYKH O TAHHBIX.

Tema 2. bubGauoreku python naas anaausza OoJabmIKMX 00bHEMOB
CTPYKTYpHpPOBaHHBIX AaHHBIX: Polar, Vaex, Dask, Modin, Ray.

bubmmoreka Polars - sddexTrBHBIE AITOPUTMBI pacHapaIeIuBaHUS |
K3LIMPOBAHUS JJIl YCKOPEHHUS BBITIOJIHEHHS] aHAIMTUYECKUX 3a7a4. YMEHbILIECHUE
KOJIM4YECTBA M30BITOYHBIX KOMUW; 3P(HEKTUBHOE KAUIMPOBAHUE MAMSTH; CBEJICHUE
KOH(JIMKTOB P Napajuieiu3Me K MUHUMYMY; pean3anus Ha Rust, a He Ha Python
(Rust HaMHOTO JIy4IIle peanqu3yeT napauiean3M, Hexxeau Python).

Dask: niaHupoBIIMK HU3KOTO YPOBHS M yacTU4YHas 3aMeHa Pandas BeICOKOTro
YPOBHS1, OPHEHTUPOBAHHBIN Ha BBIIIOJIHEHUE KOJIa HA BBIUUCIIUTEIBHBIX KIIACTEpax.

Ray: HM3KOYypOBHEBBIM (PpEMBOpK M pacnapauieanBanus kojaa Python
MeXIy mporeccopamu mwin kiaactepamu. Modin: 3amena Pandas na 6a3e Dask nm
Ray.

Vaex: yactuuynas 3ameHa Pandas, ucnosb3yromiasi JE€HUBbIE BBIUMCICHHUS,
9TOOBI MO3BOJIUTh PabOTaTh C OOJBITUMH HAaOOpaMu JaHHBIX HA CTaHIAPTHBIX
koMIbtoTepax. Ero 3amena Pandas oxBateiBaet HekoTopbie AP Pandas, Ho Gosibiiie
OpMEHTHPOBaHA Ha UCCIIEIOBAHNE JAHHBIX U BU3YAJU3ALIHIO.



5.2. Yuebno-memamuueckuil nian
«®UHAHCOBBIN aHAJIN3 M OIIEHKA HHBECTHIHOHHBIX pPelieHni»// «AHAJIN3 H CTPAaTernYecKuii

MEHEeIKMEHT B Ou3Hece»

Tadmuma 3
TpyaoeMKoCTh B yacax
N HauMeHoBaHue KonrakTHas padora-AyautopHas ®opmbl
n TeMbl (pa3aena) paGora* CamocTo- lf)l:l);m:;g
JTUCHHUIIIMHBI Bcero IpaxT. u sITeJIbHAS CHeBaEMOCTI/I
O6mas | Jlekuuu | cemunapckue | padora y
3aHATHUA
! Tema 1. MammnaHOE BI:II{H(I)/IJEI{/IeHPfe
obyuenue Ha python 54/54 | 16/20 | 4/4 12/16 38/34 ABILLY
AJIbHBIX
3aJaHuN
2 |Tema 2. bubauoteku
python juis aHanmm3a Beinonnenue
Ooubimnx 06HeMOB 54/54 | 16/20 | 4/4 12/16 3g/34 | MHAMBHAY-
CTPYKTYPHPOBAHHBIX AJIbHBIX
nma"ueIx: Polar, Vaex, 3aaHui
Dask, Modin, Ray
B nenom no auctmmmane | 108 | 32/40 | 8/8 24/32 76/68 | KOHTPOIBHAS
pabora
Hroro 8%: 30/37 25/20 75/80 70/63

*00beM KOHTaKTHOW pabOThl B OYHO-3a0YHOI/3a0uHOM (hopMax OOydeHHs M MHAMBUAYaJbHBIX YYEOHBIX IUIAHAX
OIpe/IesIsIeTCS COOTBETCTBYIOUIMMH YUeOHBIMHM IUIaHaMH. TeMbl, pealu3yeMble B BHJIE KOHTaKTHOW palboThI,
OIIPEeNIeISIFOTCS IPETOAaBaTelieM CaMOCTOATEIBHO, UCXO/IS M3 YPOBHS UX CIIOKHOCTH.

5.3. Cooepicanue cemunapos, npaKxmuueckux 3aHAMUII

s pemeHus 3anad Data Mining.

5. CpaBHenue (QpelMBOpPKOB
MAIIMHHOTO 00YUYEeHHS, UCIIOJIb3YEeMbIX
JUTSL aHAJIM3a U TIPOTHO3UPOBAHMSI

Tab6nuua 4
IlepeyeHb BONPOCOB 1JIs1 00CYKICHUS
HaumeHnoBanue tem HA CEMMHAPCKHUX, IPAKTHYECKUX ®opmbl
(pa3neJioB) 3aHATHAX, PEKOMEHyeMble HCTOYHUKHU NpOBeICHUsA
AMCHUILIMHBI u3 pasaesioB 8,9 (yka3piBaercs pa3aena u 3aHATHH
NMOPSIAKOBBIA HOMEP HCTOYHHMKA)
1. Pemenue perpeccCHOHHOM 3a/1a4uu C
noMoIipi oudmuoreku Scikit-learn.
2. HccrnenoBanue anropuTMOB
NOCTPOCHUsI aHcaMOJIell 1epeBbeB
pEeLIEHUM. BrinonHenue u
Tena 1 3. CpaBHEHHE TPOMBIIUICHHBIX 3amuTa
' (G peliMBOPKOB MAIIIMHHOTO O0YYEHHUS. MIPAaKTUYECKUX
4. Vicnonb3oBaHUE KJIACTEPHOIO aHAIM3a 3a/1aHUM




BPCMCHHBLIX PsAI0B.

CHUCTCMBI.

06yquI/1$1 U UCKYCCTBCHHOT'O

uHTeUIeKTa B matdopmax Bl u Data

Science.

OcHoBHas nuteparypa: 1-5

JlononHuTtenpHas auTepartypa: 6-11

OcHoBHbIE (HPPEHMBOPKH MAIITMHHOTO
oOyuenus ¢ pyukiueir AutoML.
PazpaboTka pexomMeHaaTEIHHOM

HpI/IMeHeHI/Ie TEXHOJOTMH MallIMHHOTO

Tema 2. bubnnorexku
python ans ananuza
00JIBIINX 00BEMOB
CTPYKTYPHUPOBAHHBIX
naHabeIx: Polar, Vaex,
Dask, Modin, Ray.

1. ba3oBag aHanuTUKa W OOUCATEJILHBIE

CTaTUCTUKHU Ha OOIBIINX

CTPYKTYPHUPOBAHHBIX

Dask, Modin, Ray.

2. BusyaibHas aHalIATHKA

o0BbeMax CTPYKTYPUPOBAHHBIX JIAaHHBIX

3. MamunHoe oOyueHue Ha
o0beMax JTaHHBIX.
OcHoBHas nutepatypa: 1-5

JlononmHuTenpHas auTeparypa: 6-11

JAHHBIX c
YcIoJb30BanueM oudimorek Polar, Vaex,

obbeMax

Brimonnenune u
3amura
MPaKTUYECKUX
3aJIaHuN

OOBIIINX

OOJIBIITNX

6. IlepeyeHb y4eOHO-METOAMYECKOTO O0ecmeyeHHsl JJIs1 CAaMOCTOSITEJIbHOM pPadoThl
00yYAKOIIMXCHA MO TUCIUIIHHE
6.1. Ilepeuenv 6onpocos, omeoOUMbIX HA CAMOCMOAMENbHOE 0CB0EHUE OUCUUNIUHDI,
dopmbl eHeayOumopHoil camocmoamebHoul padoomot

Tabmauia 5

HaumMeHnoBanue TeM
(pa3nesioB)
AUCIHTLINHBI

Ilepeyens BONPOCOB,
OTBOJAMMBIX HA
CaMOCTOSITEJIbLHOE OCBOCHHUE

®DopMbI BHEAYIUTOPHOM
CAMOCTOSITEJIbHOM padoThI

Tema 1. MamuugoOe
oOyuenue Ha python

OcoGenHoctu (ppeiMBOPKOB
AutoML: FLAML,; TPOT;
Auto-sklearn.

N3yuenue METOIUYECKUX
MaTepUaJIOB 1o TEME B
AJIEKTPOHHOM BHJIC u
PEKOMEHTyEMbIX pas3aenon
OCHOBHOM M JONOJHUTECIbHOU
JIUTEPATYPHI, WHTEPHET -
WCTOYHHKOB.

IToaroroBka Kk ceMruHapam

Tema 2. bubnnorexku
python ayis ananuza
OOJIBIIMX 00BEMOB
CTPYKTYPHUPOBAHHBIX
nmaHubeix: Polar, Vaex,
Dask, Modin, Ray

MammaHOe 00y4enue ¢ Dask

Nzyuenue METOIUYECKUX
MarepuajoB IO  TeMe B
ANEKTPOHHOM BUJIC u
PEKOMEH1yEeMBbIX pazzienoB

OCHOBHOM H JIONOJIHUTCIHLHOU
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HaumenoBanue TeM IlepeyeHb BONPOCOB, .
@®opMbI BHEAYTUTOPHOU
(pa3nesioB) OTBOJIUMBIX Ha N
CAMOCTOSITEJIbHOW padoThI
AUCUUIINHBI CaMOCTOSITEeJIbHOE OCBOCHHE
JUTEPaTypHl, UHTEPHET
HWCTOYHHKOB.

IToaroroBka Kk ceMruHapam
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6.2. Ilepeuenv eonpocos, 3adanuil, mem 0711 HOO20MOBKU K MEKyUieMmy
KOHmMpOio
IIpumepHvie memul 0151 KOHMPOILHOU PAOOMYL.

CryaeHTy B Hadalle ceMecTpa IMpeuiaraeTcs BbIOpaTh Keiic, HA OCHOBE KOTOPOTO
pa3pabaThIBaThCs AHATUTHYCCKUN TMPOEKT. JIJIsi 3TOro MOXKHO HCIIOIh30BaTh
natacetbl ¢ Kaggle https://www.kaggle.com/datasets?search=customer,
coJieprKalllie KIMEHTCKHUE JaHHbIe (Bcero 2466 pasnuuHbix Datasets).

Hampumep:

Customer Personality Analysis.

Telco Customer Churn.

Shop Customer Data.

Customer Segmentation.

Mall Customer Segmentation Data.

Credit Card customers.

Starbucks Customer Survey.

Airlines Customer satisfaction.

. Loan Prediction Based on Customer Behavior.
10.Brazilian E-Commerce Public Dataset by Olist.
3anmanue:

1. IlpoBecTn wuccaeAOBAaTEILCKUN aHalW3 AaHHBIX: NPaBUJIBHO MPOYUTATH
JTAaHHBIE, BBIIIOJHUTH MPEIBAPUTENBHYIO 00pabOoTKa JaHHBIX (preprocessing),
pacCMOTpPETh OMHCATEIbHYI0 CTaTUCTHUKY, BH3yaJIM3UPOBATh JaHHBIC,
BBIABUHYTH IIPCABAPUTCIIbHBIC THIIOTC3hbI.

2. O0oratuth naracer, MPOBEAs KIMEHTCKYI0 aHAIUTUKY: BHIMOIHUTH ABC-
XYZ (RFM, KoropTHBI#) -aHaIM3, UCHOJB3Ys OubaroTeku Python.

3. Co3narb, 00y4HTh, OICHUTH IO METPHKAM KadecTBa, OOBSICHHUTH MOJICIIH
MAaIlMHHOTO Oo0yueHHus OuOaroTeku Python, co3marh MpPOrHO3 Ha HOBBIX
JAHHBIX.

CoNoaRrLDE

Kputepun 6amibHOM OIEHKH pa3IudHbIX (DOPM TEKYIIETO KOHTPOJISI yCIIEBAeMOCTH
COZIEPKATCSl B COOTBETCTBYIOIMX METOJIMYECKUX PEKOMEHJAIUAX JlerapTaMeHTa
Ou3Hec-uH(HOPMATHKH.

7. ®OH OLIEHOYHBIX CPEJACTB /IJIsi MPOBEAEHUS NMPOMEXKYTOUYHOM aTTecTaAlluN
00y4arIIMXCs M0 JUCUUIITIMHE

[TepeueHb KOMIIETEHIINI TPEACTABIICH B pa3zeie 2, KOTOPbI XapaKkTepu3yeT
MePEUYCHb IAHUPYEMBIX PE3yJIbTaTOB 00YUYEHUS M0 AUCIUILUINHE, COOTHECEHHBIX C
MJIAHUPYEMBIMU pe3yJIbTaTaMU OCBOSHUSI 00pa30BaTEIbLHOM MPOTPaMMBI.

Tunoevie KonmpoibHble 3A0AHUA UU UHbBIE MAMEPUATbL, HEeO0OX00UMble 0N
OUYEHKU UHOUKAMOPOE 00CMUICEHUA KOMNEMEH UYWL, YMEHUI U 3HAHU


https://www.kaggle.com/datasets?search=customer
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Tabauna 6
PesysabTaThl 00y4eHus Tunosbie KOHTPOJIbHbIE
VHANKATOPHI (BJ1a1eHUs1, yMEHUS U 3agaHus
HaumenoBanue 3HAHMA), COOTHECEHHbIE ¢
KOMIIeTEeHI MU AOCTHIKCHHS KOMIETEHIIMSIMH/HHINKATO
KOMHOETCHIIMH pPaMHi T0CTHKCHUHA
KOMIICTCHIIUHU
«Dunancosvlit ananus u OUCHKA uneecmuuuonnblxpemeuuﬁ»
ITKH-6 1. IIpumensier 3HAaTh: 3aganue 1
CrniocobHOCTh METOIUYECKUN | METOABI PELICHUS 3a4a4 BBINOIHUTE KOHCONMHUIALUIO
aHanu3upoBaTh | MHcTpymeHTapu | Data Mining, TaHHBIX Keiica (ecau Keiic
u 1 CUCTEMHOI'O IPUMEHHUMBIX Ul aHAIU3a | COCTOUT U3 HECKOJIBKHUX
IIPOTHO3UPOBATh | aHAIU3a U U IIPOTHO3a OCHOBHBIX TabIuII),
OCHOBHBIE MOJIETIMPOBAHUS | COLUAJIBHO- IIPOBECTU OYUCTKY,
COLIMAJIBHO- SKOHOMUYECKHX | SKOHOMUYECKHE TpaHc(hOpMAIHIO TaHHBIX
3KOHOMMWYECKHUE | MPOIIECCOB JJIsl | TTOKa3zaTemnen (ETL), BBIOIHUTH
[I0Ka3aTe, 000CHOBaHUS preprocessing TaHHBIX
IpenaraTb BHEJPEHHUS YMers! IIPOBECTU
CTpaTernyecKrue | MHHOBALMOHHBI | MPUMEHSITH METOMbI HCCIIEN0BATEIbCKUI aHAIN3
HaIpaBJICHUS X pa3paboTOK ¢ | MAlIMHHOI'O OOYYEeHHUs AJIS | JaHHBIX C UCIIOJIb30BaHUEM
SKOHOMHUYECKOT | LENbIO aHaM3a U MoJieNiupoBanus | oubiuorexg python Numpy,

0 pa3BUTHUSA HA
MHUKpPO-, ME30- U
MaKpOYPOBHSX

MOJIy4EeHUS SKOHOMHYECKUX Pandas, mpoaHann3upoBarb
KOHKYPEHTHBIX | IIPOILIECCOB JIJIs JAaHHBIE BPEMEHHBIX PSIIOB C
MPEUMYIIECTB U | OOOCHOBAHUS BHEAPEHUSI | UCIOJIB30BAHUEM
obecrieueHus MHHOBAIIMOHHBIX oubnuorexku D-Tale.
OTIepeXKaIoIero | pa3paboTok 3ananne 2
pocCTa Ha HOBBIX Pemnte 3amauy ananmsa
u BPEMEHHBIX PSJIOB C
Pa3BUBAIOIINXCSA HCIIO0JIb30BaHUEM
pBIHKaxX oubnmoreku Prophet

3HaTh: 3aganue 2

MeTpuku  KadectBa | IIpoBectn  umHTepnpeTanuio

CHOCOObI 00BsICHEHUS | pe3yJIbTaTOB

Mojenen MalIMHHOTO | pEIIeHUs] 3aJayd  aHaiu3a
2. 0o0y4eHusl, TPUMEHSEMBIX | BpEMEHHBIX pAIIOB c
OO6ocHOBBIBaET | IS aHann3a U | UCIIOJIB30BAaHUEM
MEePCIIEKTUBBI MPOTHO3UPOBAHUS oubmuoreku ARIMA
W3MEHEHUH! OCHOBHBIX coluanbHO- | 3axaHue 2
OCHOBHBIX SKOHOMHUYECKHE [IpoBecTn  mHTEpHpETALIUIO
COILIMAJIbHO- MoKa3zaTeneu pe3yabTaTOB
SKOHOMHUYECKUX | YMETh: pellleHrs 3aJadyd  aHaiu3a
MoKasareiei © | 000CHOBBIBATH BPEMEHHBIX pAIIOB c
CTpaTeTUYECKHE | MPUHUMAEMBbIE PEIIEHUs, | UCTIOJIb30BaHUEM
HarpaBJIEHUs MOJTyYEHHbIE Ha OCHOBE oubmmorexku Darts
SKOHOMHUYECKOT | IPUMEHEHUS METOIOB 3aganue 3
0 pa3BUTHSA Ha MamuHHOTO 00ydeHus Ha | PemuTs  3amauy  aHanmsa
MHUKPO-, ME30- M | Pa3TUIHBIX YPOBHAX BPEMEHHBIX pAIIOB c

MaKpOYpPOBHSIX

UCIOJIb30BaHUEM (Ha BBIOOD)
oubmmorek python: Auto TS,

sktime, TSFresh,
Statsforecast; OIICHUTH
MOACIIN, HpOBeCTI/I
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UHTEPIPETALMIO PE3YIIBTATOB

IIK-6
CriocoOHOCTh
MIPUMCHSITh
METO/IbI
WHTEJUIEKTyallbH
Oro aHaJin3a
JAHHBIX K
PEIICHUIO
MIPUKJIATHBIX
3ajad4,
CBSI3aHHBIX C
OKa3aHHEM
(UHAHCOBBIX

ycayr

1. Bnaneer 3HaTh: 3ananue 1
OCHOBHBIMH OCHOBHBIE metoasl | B Colab BbImoaHUTS
METOJIaMuU MHTEJJIEKTYyaJIbHOTO KOHCOJIUALMIO JaHHBIX
MHTEJUIEKTyaJIbH | aHalu3a JTAHHBIX U | Keiica (eciu KeHc COCTOUT U3
Or0 aHajau3a MAaIIMHHOTO o0ydeHus1, | HECKOJIbKUX Ta0IuIY),
JTaHHBIX U UCIIOJIb3yEeMbIe B | IPOBECTU OYUCTKY,
MaIIMHHOIO HSKOHOMHUKE U (PUHAHCAX TpaHc(hOpMaIHIO JaHHBIX
oOyJeHusI, YMeTb: (ETL), BBIMOTHUTH
WCIIOb3YyEMBIE B | IPUMEHSATD OCHOBHBIC | Preprocessing JaHHBIX,
9KOHOMHUKE U METO/IBI MIPOBECTHU
¢uHaHCcax. HMHTEJJIEKTYyaJIbHOTO UCCIIEI0BATENbCKUN aHAIN3
aHaym3a JTAHHBIX U | JaHHBIX C UCIIOJIb30BAHUEM
MaIMHHOTO 00y4eHus B | Oubnmorekg python Numpy,
9KOHOMHKE M (DHHAHCAX Pandas, Scikit-learn
3aganue 2
B Colab nmpoBectu 04yHUCTKY,
TpaHcopMaIi0  JIaHHBIX,
BBHITIOJTHUTH preprocessing
TAHHBIX, MIPOBECTH
UCCIIEIOBATENIbCKUM  aHaln3
JAHHBIX C HCIOJIb30BAaHUEM
onobIMoTEK BU3YaIH3AIHH
nanubeix Matplotlib, Seaborn u
Plotly express
2. Bimaneer 3HaTh: 3aganue 1
npodeccronans | OCHOBHBIE TeopeTHdeckue | B pernosnuropun TensorFlow
Hoi mojiokeHust B obsactu | HUb Haiit Momynu st
repMEHOTOTHEH MAallMHHOTO O00yd4eHus: U | 00paboTKu
aHaJIM3a JJaHHBIX CTPYKTYpPHUPOBAHHBIX
B obmacTn VYMeTh: (TaOIUYHBIX JAaHHBIX ),
OOombIIIHX HCIIOJIb30BAaTh  OTKPBITYIO | UCIIONb3YsI METOJ
MaHHBIX U JOKYMCHTALUIO 1o | TpaHcpepHOro ooy4eHus
MAaIIUHHOI'O mIaTgopmam, T000yYUTh MOJIENTh
00yueHuUs (bpeitmBopkam U | UCHonb3ys (GperiMBOpK
oubnuorekam MmarmuHHOTO | TensorFlow
oOydueHus u  a”anuza | 3aganue 2
JaHHBIX B penozuropuu TensorFlow
Hub naiitu mogynm s
00paboTKH TaOIMYHBIX
TAHHBIX, UCTIONB3YS METO]
TpanchepHOTo 00yIeHUS
nepeoOyYnTh MOJIEIb
ucnosbiys ¢peitmBopk Keras
3. Bnaneer | 3nath: 3ananue 1
COBPEMEHHBIMHU | CIIEKTP noctynssix | B Colab cpaBHuBaTh
nakeTaMu Ooubnmorek, (HpeMBOPKOB | aITOPUTMBI PETPECCHH,
TIPUKJIATHBIX U IaThopM MAINIUHHOTO | TPaIMEHTHOrO OyCTHHTa,
MIpOrpaMm, oOydeHUsT W aHAIWTUKHU | CIy4ailHOro jeca,
peau3yomuMU | OOIBIINX JAHHBIX, | UCTIOJIB3YEMBIE JIJIsI CO3/IaHUS
METOIbI MIPUMEHSIEMBIX B | MOJIETTH MAITUHHOTO
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00paboTKH HYKOHOMHKE U (PUHAHCAX 00y4YeHHUs, TIPUMEHSIS
OOJBIITUX YMeTb: bpetimBopk  scikit-learn.
TAHHBIX U | IPUMCHSITH naketsl | [IpoBecTn mporuo3upoBaHue
MAaIIMHHOTO NPUKIAJHBIX ~ TPOTPaMM, | OTBETA JyYIlleH MOJIETH Ha
oOyueHus mpu | Oubnmorexu, PpeiiMBOPKHU | HOBBIX JTAaHHBIX
OKa3aHHUU ¥ 1aT(GOpMbI MAIIMHHOTO | 3axanue 2
(UHAHCOBBIX oOyuenns u ananmutuku | B Colab ucnonssys
yCIIyT OONBIINX  JaHHBIX TIpH | OubIuoTeKy Vaex mposectu
OKa3aHMM  (PMHAHCOBBIX | HCCIIEIOBATEIbCKHI aHAN3
yCIIyT 00JBITUX 00BEMOB
CTPYKTYPHUPOBAHHBIX JTAHHBIX
4. Tlpumensier | 3HaTh: 3aganmue 1
MOJIENHN 3amaun u wmeronel Data | B Colab o0yunts u
MAaIIMHHOTO Mining, METOAMKY | CPaBHUBATh MOJICIH
o0y4YeHHs  JJIs | IPOBEICHHS KpOCC- | MAIIMHHOTO OOyYEeHUs C
pereHusI VH]TyCTPHAIILHOTO UCIIOJIb30BAHUEM TEXHOJIOTUH
MTPAKTUICCKHIX crangapra Data Mining | AutoML ¢peiimBopka h20-3
3agaud B obsactu | (CRISP DM) UCIOJIB3YS ATOPUTMBI
MPEJOCTaBICHUS | YMETh! perpeccuu, rpaiueHTHOTO
(hUHAHCOBBIX UCIONIL30BaTh OMOIMOTEKH | OyCTHHTa, CIy4YaitHOro jeca
yCIyT python juist perenus 3a1a4 | WM UCTIONB3YS TUIATHOPMEI.

MAallITMHHOI'O o6yquH$[,
BKJIIO4as IMOJIy4YCHHEC
JaHHBbIX, Hnux

npenoopaboTKy, CO3/IaHHE
U oOyueHue  MOJEINH,
TIOHUHT MOJIEJIH, OLIEHKY U
00BsICHEHHE MOJIEIIH,
JIETUTON MOJEIHN c
ucrnonb3oBanueM NumPy,
Pandas, Scikit-learn,
OPUMEHATh  (peiMBOpKU
ABTOMAaTHU3UPOBAHHOTO

MAIIMHHOTO O0yUYeHUsI.

[IpoBecTu mpOrHO3UpOBaHKE
OTBETA JYYILEeH MOJIEIIA Ha
HOBBIX JIaHHBIX, OCYIIIECTBUTH
OILICHKY ¥ OOBSICHEHHE
MOJIEJIH, JETUION MOJeNn
3aganue 2

B Colab cpaBHuBath
AJITOPUTMBI PETPECCUH,
TPaJUeHTHOTO OYCTUHTA,
CIIy4aiiHOr 0 Jieca,
UCIIOJIb3YEMBIE JUIs CO3aHMs
MOJI€TM MAILIMHHOTO
oOyueHus1, MpUMEHSss
¢peiimBopk LightGBM.
IIpoBecTu mporuo3upoBaHue
OTBETA JYYIlIEeH MOJICIIA Ha
HOBBIX JIaHHBIX, OCYIIIECTBUTH
OIICHKY ¥ OOBSICHEHHE
MOJIEH, JETION MOJENIN

5. Ob6namaet

3HaTh:

Saxanue 1

HaBBIKAMU ocobeHHOCTH pa3nuuHbIX | [Ipumenss ppeiMBopku
aHam3a U | IOCTYIHBIX  OMOJIHOTEK, | MaMHHOTO 00y4ueHus SCikit-
00paboTKH ¢peitmBopkoB u ardopm | learn, LightGBM, XGBoost,
(uHaHCOBOM MammHHOTO 00y4eHus st | CatBoost pemmts 3amauy
uH(popMaIuy, pelieHus 3a1a4 B 00JaCTH | KPEAUTHOTO CKOPUHTA,
Heo0X0 MO (uHaHCOBOTO aHaJIM3a, | CPAaBHUTH PE3yIbTAThI

JUIE  pELIeHUs | KPeIUTHOTO CKOpuHra | 3axanue 2

3a/1a4 B 00J1aCTU | 5KOHOMHYECKOTO [Tpumensis ppeliMBOpKHU
(uHAHCOBOTO MIPOrHO3UPOBAHHUS aBTOMaTHYECKOTO

aHaJImM3a, YMmeTs: MaImuHHOTO 00yueHus h20-3,
KPEAUTHOIO IPUMEHSITh pazmuunble | AutoGluon, PyCaret pemmnth
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CKOpHHTra 6ubnuoreku, GpedMBOPKH | 33734y B 00JIACTH
SKOHOMMYECKOT | M TIaT(OopMbl MAIIMHHOTO | (PMHAHCOBOIO aHAJIN3A,
0 Oo0y4YeHHs Uil pELICHUs | KPEIUTHOIO CKOPHHTa
MIPOTHO3UPOBAH | 3a7a4 B o0JacTi | 5KOHOMHYECKOT 0
us (uHAHCOBOTO aHanu3a, | MPOrHO3UPOBAHUS, CPABHUTH
KPEAUTHOTO CKOpUHTa | OJy4YeHHbIE PE3YyJIbTaThI
HKOHOMHUYECKOTO
IPOrHO3UPOBAHUS
«Ananu3 u cmpamezuueckuii MeHedHcMenm ¢ dbusnecey
[1K-2 1.ITpoBoaut 3HaTh: 3aganue 1
CrnocoGHOCTh CaMOCTOSITeNIbH | OCHOBHBIE OuOnMoTeku u | B anamutnueckoit
IIPUMEHSITh ble ¢bpeliMBOpKH ananm3a | wardopme Loginom, B y3ne
COBpEMEHHBIE HCCIIEIOBaHUS JaHHBIX W MeToabl uX | Python, ucnonb3ys
WHCTPYMEHTBI ousnec- WCIIOJIb30BAHUS B | Oubnmoteky pandas u
aHaliM3a, B TOM | IPOLIECCOB B | COBPEMEHHBIX sklearn, BBIMOJHUTE OYHCTKY
4ucIe, C | COOTBETCTBHH C | HH()OPMAITHOHHO- 1 1peo0paboOTKy 1aHHBIX,
UCIOJIb30BaHUE | pa3pabOTaHHOW | AaHATUTUYECKUX CUCTEMaxX | Pe3yJbTaThl
M MIPOU3BOJICTBEH BU3YaJIN3UPOBATh
MHTEJUJIEKTyallbH | HOM YMeTs: BCTPOEHHBIMH CPEICTBAMU
BIX IporpaMMoil ¢ | IPUMEHSTH ocHOBHBbIe | Loginom
MH(POPMAIMOHH | UCIIOJIB30BAHUE | OMOJIMOTEKH a”Haiausa | 3amanue 2
o- M COBPEMEHHBIX | TaHHBIX B coBpeMeHHbIX | B mmardopme Power Bl
aHATTMTHYECKNX | MHQOPMAIMOHH | HH(OPMAIIHOHHO- Desktop, B moysie Power
CUCTEM o- aHAIUTUYEeCKUX cuctemax | QuUery, ucronib3ys
AHATTUTHYCCKUX oubnmoteky pandas u
CHCTEM. sklearn, BBIMOJHUTE OYHCTKY
U ipe1o0paboTKy J1aHHBIX,
pe3yJIbTaThI
BU3YaIIN3UPOBATH
cpenctBamu Power Bl
Desktop
2. JleMoHCTpHpY | 3HATH: 3aganue 1
eT BJIaJIeHHE | OCHOBHBIE MeTofbl cOopa, | B Anaconda Jupyter
METOaMU aHamm3za u  oOpabotku | Notebook, ncromnb3ys
cOopa, aHamM3a | JaHHBIX c | bubnmorexy python
u 00pabOTKH | UCIIOJIb30BaHUEM Bamboolib nnu Mitosheet (na
JAHHBIX s | 6ubarorek python BBIOOD), IPOBECTH
TIPUHATHUS YMmerb: MCCIIEIOBATEILCKUI aHAIN3
YIPaBICHYECKH | MIPUMEHSTh OCHOBHBIE | TAHHBIX (PUHAHCOBOTO WIIN
X pelIeHuil npu | MeToabl cOopa, aHanu3a M | IKOHOMUYECKOr'O J1aTacera,
MOJICIMPOBAHUU | 0OpaOOTKM  JTaHHBIX  C | BBISIBUTH CKPBITHIE
6usHec- UCIOJIb30BAHUEM 3aKOHOMEPHOCTH C MIOMOIIIBIO
MPOIIECCOB oubmuorex python mnsa | co3manus momenu
TIPUHSTHS MAaIIMHHOTO O0YYCHHS
yIpaBJICHUYECKUX penieHui | 3aganue 2
B Colab ucnons3ys
oubnuotexy Pandas v
Polars mpoBectu
HCCIIEeN0BAaTEILCKUN aHaInu3
HKOHOMHYECKUX
(puHAHCOBBIX) JAHHBIX
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IIpumepnuvie sonpocwl K 3auemy:

OxapakTepu3yiTe OTIMYUS MOHSATUN MCKYCCTBEHHBIN MHTEIUIEKT, MAITUHHOE
oOy4eHne u riry0oKoe o0ydeHue.
OxapakTepu3yiiTe MpoIlecc MOATOTOBKH TaHHBIX U Pa3pabOTKu (PyHKUUN B
MaIIMHHOM O0y4YEeHUH.
OxapakTepu3yiTte MNpPUHLOUNBI PabOThl MAIIMHHOTO OOYYEHHMs: BHUBI
MalIMHHOTO OOYYEeHHsS] U MUHUMU3aLUs PYHKIIUU TIOTEPb.
OxapakTepu3yiTe METpPUKH KauecTBa KiacCU(pUKAIMU: MaTpulia OIIMOOK
(meTouHocreit), Accuracy, Precision u Recall, F1-mepa.
OxapakTepu3yiTe OCHOBHbIC BO3MOKHOCTH Onbsmoreku Polar.
Oxapaktepu3yiite orpannucHus oudauorexu Polar.
OxapakTepu3yiTe OCHOBHbIE BO3MOKHOCTH OUOIMOTEKH Vaex.
OxapakTtepusyiiTe orpaHuueHust oudnuorexku Vaex.
OxapakTepu3yiTe OCHOBHBIC BO3MOXHOCTH OnOroTekn Dask.

. Oxapakrtepusyiite orpanudeHus onoamorexku Dask.

. OxapakTepu3yiiTe OCHOBHBIC BO3MOKHOCTH OnOmmorekn Modin.

. Oxapakrtepusyiite orpanndenus ouodauoreku Modin.

. OxapakTepu3yiTe OCHOBHbIC BO3MOKHOCTH OMOIHMoTeKH Ray.

. Oxapakrepusyite orpaniuueHus ouoiaorexku Ray.

IIpumepHvle npakmuueckue 3a0anus K 3a4emy:
Pa3paboTtka cuienapueB ABC-XYZ, RFM, koropTHOTrO - aHaJIM30B B BEIOpAHHOM
cpere.
Busyanuzamus pe3ynpTaToB aHAIUTUKH: B OubmuoTeku Altair, Plotly, a Taxxe
BCTPOEHHBIMHU cpeacTBamu miatgopm Deepnote (nnu Datalore, Mode).
ba3oBas aHanmWTHKa W ONMUCATENbHBIC CTATUCTUKA Ha OOJBIIMX OOBEMax
CTPYKTYPUPOBAHHBIX JAHHBIX C UCIIOJIb30BaHuEeM Oubanorek Polar, Vaex, Dask,
Modin, Ray.
BusyanbHas aHanmuThKa OOJBIIMX 00BEMaX CTPYKTYPHPOBAHHBIX MAaHHBIX C
ucroas3oBanueM oubaunotek Polar, Vaex, Dask, Modin, Ray.

Memoouueckue mamepuainst, onpeoenaouiue npoueoypvl OUeHUBAHUA
3HAHUIL, YMEHUU

ITpukaz ot 23.03.2017 Ne0557/0 «O06 ytBepxkaenuu [lonoxkeHuss o MpoBeACHUN

TCKYIICTI'O KOHTPOJIA yCIICBACMOCTH U HpOMe}I(YTO‘{HOfI arreccraiguu 06yqa}01m/1xc>1

1o nporpaMmmam OakanaBpuara U Maructparypsl B GUHaHCOBOM YHUBEPCUTETEY.

8.

IlepeyeHb OCHOBHOI U JONOJHHUTEIbHON JIUTEPATYPbI, HEO0XOAUMOM 11

OCBOCHUA JUCHMUILJINHBI

1.

Hopmamueno-npaeogvie akmoi:
®enepanbubiii 3akoH  Poccuiickoit  @Depepanuu «O6  wHPOpManuH,

WH()OPMAITMOHHBIX TEXHOJOTUAX M O 3amuTte uHpopmarum» Ne 149-D3 ot
13.07.2015 r.
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2. [lacnopt HammonanbHOM mporpammel «Ludposas sxoHomMuka Poccuiickoit
®enepauun» (yrB. mnpesuauymoM Cosera mpu Ilpesugente PO mno
CTPaTErM4ecKOMY pPa3BUTHIO M HAIMOHAIBHBIM MPOEKTaM, MPOTOKOI OT
24.12.2018 N 16).

3. 'ocynapctBennas mnporpamma Poccuiickoit ®enepaunu "MnHpopmarmonHoe
obmectBo (2011-2020 roawsr)" (B pen. I[locranornenus: IlpaBurenscrea PO ot
18.05.2011 N 399).

a) OCHOGHaA:

1. Ilnac, JIx. B. Python nmms cinoxHbIX 3ajad: Hayka O JaHHBIX U MAaIIMHHOE
oOydeHHe : MPaKTHUYeCKoe PYKOBOJCTBO : mep. ¢ anrt. / Jx. B. Tlnac. — Cankr-
[TerepOypr : [Murep, 2021. — 576 c. — (becrcenneprr O’Reilly). — ISBN 978-5-
4461-0914-2. — OBC Znanium.com. — URL:
https://znanium.com/catalog/product/1739601 (nara oOpamenus: 18.12.2023). —
TeKCT : JIIEKTPOHHBIMN.

2. Cunien, JI. OcnoBel Data Science u Big Data. Python m Hayka o mMaHHBIX :
npaktuueckoe pykoBojctBo / JI. Cunen, A. Meiicman, M. Amu. — CaHkT-
[TetepOypr : ITutep, 2018. — 336 c. — (bubmmoteka nporpammucta). — ISBN 978-
5-496-02517-1. — ObC Znanium.com. — URL:
https://znanium.com/catalog/product/1766398 (nara oopamenus: 18.12.2023). —
TeKCT : 2IIEKTPOHHBIN.

0) oononnHumenvHan:

3. Jleckoget, FO. AHanu3 60bIIMX HAOOPOB JIAHHBIX : MTPAKTUYECKOE PYKOBOJICTBO
/ . Ix. Yaeman, 0. JleckoBen, A. Pamxapaman ; riep. ¢ aurii. A. A. ClIMHKUHA.
— 2-e m3a. — Mockaa : JIMK TIlpecc, 2023. — 500 c¢. — ISBN 978-5-89818-304-2.
— BOBC Znanium.com. — URL: https://znanium.com/catalog/product/2102592
(mata obpamenus: 18.12.2023). — TekCT : 31EKTPOHHBIMN.

4. lansn, O. I'. JlanHble: xpaHeHue u oOpabotka : yueOnuk / O. I'. Jlaasu ;
®unynuBepcurer. — MockBa : UHOPA-M, 2021. — 205 c. — (Bsicuee
oOpazoBanue: bakamaBpuar). — ISBN 978-5-16-016447-2. — SbC Znanium.com.
— URL: https://znantum.com/catalog/product/1149101 (mata oOparenus:
18.12.2023). — TeKCT : 3JCKTPOHHBIH.

9. Ilepedyenb pecypcoB HMHPOPMANMOHHO-TEJEKOMMYHHUKALIMOHHOM CeTH

«/AHTEpHET», HEOOXOAMMBIX /IJIs1 OCBOEHMSI AU CIIUTIIUHBI

1. https://cloud.google.com/bigguery/docs/sandbox — crpanuma BigQuery sandbox.

2. https://www.anaconda.com/ — crpanutia 3arpy3ku Anaconda.

3. https://cloud.yandex.ru/services/datalens — cepBuc Bu3yanm3anuu W aHaIN3a
NaHHBIX SIHOEKC.

4. IToptan oTKpBITHIX JaHHBIX Poccuiickoit ®eneparuu https://data.gov.ru



https://cloud.google.com/bigquery/docs/sandbox
https://www.anaconda.com/
https://cloud.yandex.ru/services/datalens
https://data.gov.ru/
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5. https://cloud.yandex.ru/training/corpplatform - IpaKTUYECKHH  Kypc
«ITocTpoeHre KOpHopaTUBHON aHATUTUYECKOHN TIIATHOPMBI»

6. https://practicum.yandex.ru/ycloud/ - 6ecmnatabiii kypc «UHxeHep 00IauyHBIX
CEPBUCOB

7. https://rise.articulate.com/share/BtQjKO0gEy 11ktRKR6q2hPZ5SKnRDJhB8k#/ -

Poctenexom 6usznec. [1nargopma ynpapneHus qaHHBIMU

10. MeToan4yeckue yKazaHusi 1Jsl 00y4aIOIIUXCA M0 OCBOCHHUIO TN CIIMILIMHBI
Crynenram HE00X0IUMO PYKOBOJICTBOBAThCS «MeTroanueckumMu
pEeKOMEHJAMAMU 1O IUIAHUPOBAaHUIO W OpPraHM3aldd  BHEAYJIUTOPHOU
CaMOCTOATENbHON paboThl MO 00pa3oBaTEIbHLIM NIpOrpaMmaM OaxanaBpuaTa H
Maructparypsl B ®@unancoBom yHuepcutere» (IIpukas pektopa Ne 1040 o or
11.05.2021) u mannO# pabodeit mporpaMMOi AUCIUTLUTHHEI.
11.Ilepeyenr  MHMPOPMALMOHHBIX  TEXHOJIOTHH, HCIOJb3yeMbIX  MpPH
OCYLIECTBJICHUMH 00Pa30BaTEeIbLHOIO MpoLecca Mo JUCUMILIMHE, BKIKYas
nepeyeHb HE00X0AMMOro NPOrpaMMHOI0 odecneyeHust 7|
HHG(POPMALMOHHBIX CIPABOYHBIX CHCTEM
11.1. KOMIUIEKT JTUIIEH3MOHHOTO TPOTPAMMHOT0 00ECTICUCHHUS:
1. OC Astr Linux,
2. LibreOffice
3. AutuBupyc Kaspersky
11.2 CoBpemennsbie podeccroHanbHble JEMOHCTPAIIMOHHBIE U HH(GOPMAIIMOHHbIE
CIIPAaBOYHBIE CUCTEMBI:
1. Konucynbrant [Lmtoc.
11.3 CepruduurpoBaHHble NpPOrpaMMHBIE W amnMmapaTHbIE CPEACTBA 3alllMThI
uH(popmaIum:
He npenycmoTpeHsl.

12. Omnmcanue MaTepUAJbHO-TEXHUYECKOM 0a3bl, HeO0XO0AUMON ISt
OCylLIeCTBJICHHSI 00Pa30BaTEIbLHOI0 MPOLEcca MO AUCHUILIHMHE

[Tomemenns st NpOBEACHUS JIEKIMN, CEMUHAPCKUX 3aHITUM, TPYIIIIOBBIX U
WHJVMBUAYAJIBHBIX KOHCYJbBTAllMM, TEKYLIErO0 KOHTPOJIA U IPOMEKYTOUHOU
aTTeCTally, a TAaK)Ke IOMELICHUS JIJIsl CAMOCTOATEIbHONU padOThI.


https://cloud.yandex.ru/training/corpplatform
https://practicum.yandex.ru/ycloud/
https://rise.articulate.com/share/BtQjK0gEy1lktRKR6q2hPZ5KnRDJhB8k#/
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