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1. HammeHoBaHue QM CUUIIIMHBI
«TexHomornu NpoOABUHYTON aHAIUTUKI.

2. TlepeyeHb IUIAHMPYEMBIX Pe3yJbTATOB OCBOEHHSI 00pa30BaTeJbHOM

NporpaMmbl

(mepevyeHb KOMIIETEHUMI) ¢ YKa3aHWeM MWHIAUKATOPOB HX

HOCTHKEHHS, COOTHECEHHBIX C IJIAHUPYEMbIMH pe3yJbTaTaMH O0Oy4YeHHs IO
AUCHMILTAHE
B pesynbrare usyueHus NUCHUILIAHBI y CTYJIEHTOB JOJDKHBI OBITH CPOPMUPOBAHBI
CIEAYIOIINE KOMIIETEHIUU:

Tabmma 1
Pe3yabTarnl 00yueHus (BjaageHust
Kon HNuauxatopsl y y ( K
HanmMmeHnoBanue YMeHHs M 3HAHMSI), COOTHECEHHbIe
KOMIIETEeH JOCTHKEHUS
KOMIIeTEHIINH ¢ KOMIETeHIIUSIMH/UHINKATOPAMH
110404 KOMIIeTEeHIINH
JOCTHKEHUS KOMIIETEeHITHH
INKH-6 | Cioco6HOCTD 1. ITpumensier 3HaTh:
aHaJIM3UPOBaTh U METOIUYECKUH MeTo/bl pelieHus 3a1au Data
«Dunancos | MPOTHO3UPOBATH WHCTPYMEHTapUid Mining, MpUMEHUMBIX JIJIsl aHATIN32
blU AHAU3 | OCHOBHBIE CHCTEMHOI'O aHaJIn3a U IIPOrHO3a OCHOBHBIX COLIMAIbHO-
U OYeHKA | conmanbHO- Y MOJICTTMPOBAHMUS SKOHOMHMYECKHE MOKa3aTenen
UHBECMUYU | 3 oHOMUYECKUE SKOHOMUYECKHUX
OHHbIX
. nokKasareliy, MIPOIIECCOB JIJIsi YMeTh:
euleHuu»

P npeajiaraTh 000CHOBaHHUS MIPUMEHATHh METO/Ibl MAILIMHHOTO
CTpaTEeTUYECKHE BHEJIpEHUS oOydYeHUs JJIs aHAIH3a U
HaIpaBJIeHUs MHHOBAIIMOHHBIX MOJEJIMPOBAHUS SKOHOMUYECKHUX
SKOHOMHYECKOTO pa3paboToOK ¢ LETbI0 MIPOIIECCOB JIJIs1 0OOCHOBAHUS
pa3BUTHS Ha MOy YEHUs BHEJIPEHUSI NHHOBALIMOHHBIX
MHKPO-, ME30- 1 KOHKYPEHTHBIX pa3zpaboTok
MaKpOYpOBHSIX MIPEUMYILECTB U

obecIeyeHnst
OIEPEKAIOIIETO pOCTa
Ha HOBBIX U
Pa3BUBAIOIINXCSA
PBIHKAX
3HaTh:
2. OGOCHOBBIBAET
METPUKH KayecTBa M  CIIOCOOBI
MEePCIEKTUBBI .
. 0OBSCHEHHST MOJENell MAaIIUHHOTO
W3MEHEHUH OCHOBHBIX
oOydJeHwus, MPUMEHSIEMBIX IS
COLIMAJILHO-
aHaau3a n MIPOTHO3UPOBAHUSA
SKOHOMHUYECKUX
o OCHOBHBIX COLIMAJILHO-
rokasarejieii u N
SKOHOMHYECKHE ITOKa3aTeaeH
CTpaTeru4ecKue
HaIIpaBJICHUS
p YMeTh:
SKOHOMHYECKOTO
000CHOBBIBATH TPUHUMAEMBIC
pa3BUTHUS HA MUKPO-,
ME30- 1 peuieHus1, NoJly4YeHHbIE Ha OCHOBE
MIPUMEHEHHUS METOJIOB MAITMHHOTO
MaKpOYpPOBHSIX
00yYCHHS HA PA3TMYHBIX YPOBHIX
IIK-6 Croco0OHOCTE 1. Bmageer 3HaTh:
«@Dunancos | IPUMEHSTh OCHOBHBIMH OCHOBHBIC METOIBI
blll AHANU3 METOJBI METOIaMU HHTEJUICKTYaJIbHOTO aHan3a
U OYeHKd | YHTEJUIEKTYalbHOI | MHTEJUIEKTYaJIbHOIO JAHHBIX M MAIIUHHOTO O00ydYeHwus,




uHgecmuyu
OMHBIX
peuteHuiy

0 aHaJIM3a JIaHHBIX
K PELICHHIO
MIPUKJIATHBIX
3aJa4, CBSI3aHHbIX
C OKa3aHHEM
(UHAHCOBBIX

yCIIyT

aHaJIn3a JaHHbIX U

HCIIOJIb3YCMBIC B 3KOHOMHUKE U

MaIIMHHOTO ¢dbuHaHCax

oOy4eHwus, YMeTs:

HCIIOJIb3yEMBbIE B MPUMEHATh  OCHOBHBIE  METOJIbI
SKOHOMUKE H HMHTEJUICKTYJIbHOTO aHaJM3a
¢dbuHaHCaX. JAHHBIX ¥ MAIIUHHOTO OOy4YeHHUs B

SKOHOMUKE U (pHHaHCcaxX

2. Bnageer 3HaTh:

podecCHOHATBHOM OCHOBHBIE TEOPETHUCCKHIE

TEPMHUHOJIOTHEH B
o0acTH OOJIBIINX
MAaHHBIX U MAIIHHHOTO
oOyueHus

MOJIOKEHUS B O0JIACTH MAIIMHHOTO
oOyJeHUs U aHAIHM3a JaHHBIX
YMerTs:

WCIIOJIh30BaTh OTKPBITYIO
JOKYMEHTAIMI0 1o Iardgopmam,
dbpeliMBopkaMm W OMOIHMOTEKaM
MalIMHHOTO OOYyYeHHs] M aHaln3a
JTAHHBIX

3. Brnaneer
COBPEMEHHBIMHU
nakeTamu
HPUKIIaJHBIX
pOTpamm,
peaNn3yIOIUMH
METOABl  00paboTKH
OOJIBIINX JAaHHBIX WU
MAaIIMHHOTO 00y4eHUs
npu OKa3aHUH
(UHAHCOBBIX yCIyT

3HaTh:
CHEKTp  JIOCTYNHBIX  OHONHOTEK,
(bpeiiMBOpKOB u mwiatgopm

MaIIMHHOTO OOYYEHHS U aHAJTUTHKH
60HBH_II/IX JaHHBIX, MPUMCHACMBIX B
9KOHOMUKE U (prHAHCAX

YMers:

MPUMEHSTh TaKeThl MPUKIATHBIX
IIpOrpamm, O6ubIMoTeKH,
bpeitMBOpKH u 1aTHOPMBI

MAIIMHHOTO O0YyYeHUs U aHATUTUKH
OONBIIMX MJAaHHBIX TIPU OKa3aHHHU
(hMHAHCOBBIX YCIYyT

4. I[Ipumensier MoAeIn
MAIIMHHOTO 00y4YeHUs
TS penieHus
MPAKTUYECKHUX 3371249 B
obnacTu
MIPEIOCTABIICHUS
(hMHAHCOBBIX YCIyT

3HaTh:

3ajaun ¥ Mmeronsl Data Mining,
METOAMKY  TpOBEIEHHs  Kpocc-
MHIYCTPUAIBHOTO craHnapra Data
Mining (CRISP DM)

YMers:

WCIIONBb30BaTh OMOIMOTEKH python
JUIL  pelleHus] 3aJad  MalIMHHOTO
oOy4YeHHs, BKIIOYas IOJIyuYeHHE
JaHHBIX, ux npenoopaboTKy,
co3laHhue W OOy4YeHHE MOJIEIH,
TIOHWHT ~ MOJCNH,  OIEHKY W
OOBSICHEHUE  MOJIENH,  JICTUION
MOZENIH ¢ ucnoyb3oBanueM NumPy,
Pandas, Scikit-learn, npuMeHATH
(bpeiMBOpPKH aBTOMATHU3HPOBAHHOTO
MAIIMHHOTO O0YYCHHSI.

S. Ob6nanaer
HaBBIKAMU aHaliu3a |
o0paboTku
(buHaHCOBOM
uHpopManuu,

3Harb:

0COOEHHOCTH Pa3IMYHBIX
JOCTYITHBIX OuOINOTEK,
(hpeltMBOpPKOB u maThopm

MAaIllTMHHOI'O 06y‘-I€HI/I$I AJI pCHICHUS




HE00X0UMO JUIs | 3a1a4 B 00JacTM  (PUHAHCOBOT'O
pelieHns  3ajad B | aHAJIM3a, KPEAUTHOIO  CKOpPUHIa
o0nactu SKOHOMUYECKOTO MPOTHO3UPOBAHUS
¢uHaHCOBOTO YMmeTs:
aHaJIn3a, KPEIUTHOIrO | MIPUMEHSTh pa3IMyHble ONOINOTEKH,
CKOpHHIa ¢bpeliMBOpKH U 1aTHOpPMBI
HKOHOMUYECKOTO MaIIMHHOTO 00Y4YeHHUs Ui pelIeHUs
IIPOrHO3UPOBAHUS 3ajau B oOmacTtd  (PUHAHCOBOTO
aHaJM3a, KPEAUTHOTO  CKOpPUHIa
SKOHOMMYECKOT'O NPOTHO3UPOBAHUS
IK-2 Cnoco6HOCTH 1. ITpoBoaut 3HaTh:
MPUMEHSTH CaMOCTOSITENIbHBIE OCHOBHBIE METOJbl HCCIIEAOBAHUSA
«Ananuz u | COBpeMEHHBIC HUCCIIEI0OBAHNSA OM3HEC-TIPOIIECCOB C
cmpamecuy | PHCTPYMEHTBI OM3HEC-TIPOIIECCOB B | UCIOJIb30BAHUEM COBPEMCHHBIX
eckutl aHaiau3a, B TOM | COOTBETCTBHUH ¢ | ”HpOPMAIIMOHHO-aHATUTHYECKUX
Meneodnete | yycre, ¢ | paspaboranHON CHCTEM.
6 Hm 6 HCIIOJIb30BaHUEM MIPOU3BOJICTBEHHOM
usnece» UHTEJUIEKTyalIbHbl | TPOrpaMMOi c | Ymers:
X HCIOJIb30BaHUEM NPUMEHSTh  OCHOBHBIE  METOJIbI
WH(POPMALIMOHHO- | COBPEMEHHBIX UCClIeIOBaHMsI OM3HEC-IIPOLIECCOB B
AQHAJIUTUYECKUX MH(pOpPMaLMOHHO- HKOHOMHKE U (PUHAHCAX
CUCTEM aAHATTMTUYECKUX
CHUCTEM.
JleMoHCcTpUpYyET 3HaTh:
BIAJICHHE METOJaMH METOJIOJIOTUYECKUE TOAXOAbl U
coopa, aHanW3a W | METOABIl  cOopa, aHanW3a |
00paboTKM  JaHHBIX | 00paOOTKH JaHHBIX JJIS IPUHITUS
s IPUHATHUSA | YMETh:
YIPaBIEHYECKUX MOJIEIUPOBATh OM3HEC-TIPOLIECCH Ha
pereHuit IpU | OCHOBE METOAOB cOopa, aHanu3a U
MOJIETTUPOBAaHUH 00pabOTKM AAHHBIX JJIsI TPUHSITHS
OM3HEC-IPOLIECCOB YIPaBIEHYECKUX PEIICHUI

3. MecTo IMCHUILIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOM IPOrPaMMbI

Jlncuuruimaa

«TexHoIornn MNPOABUHYTOM AHAIUTUKN

OTHOCHUTCA MOIOYJIIO

JUCHUIUIMH TI0 BBIOOPY, YINIYOJISIONIUX OCBOCHHE MPOrpaMMbl MarucTpaTyphl,
YacTH, dbopmupyemoii y4aCTHUKAMHU o0pa3oBaTeIbHBIX OTHOIIICHUH
HaIIPaBJICHHOCTH MPOTrpaMMbl: « DUHAHCOBBIN aHAIM3 U OLICHKA WHBECTUIIMOHHBIX
peLICHUI» U AUCUUIUIMHON MOJYJIsi HAIlPaBJICHHOCTU MPOTPAMMBI MarucCTpaTyphbl
«AHamu3 W CTpaTeruyecKui MEHEHKMEHT B OW3HEcCe» I10 HaIpaBJICHUIO
nmoarotoBku 38.04.01 — DxoHoMHKa.

4. O0beM TUCHUILIMHBI B 32aYe€THBLIX €IUHHMIAX U B aKaJeMHYECKHX 4acax ¢
BbljleJIECHHEM 00beMa ayAMTOPHON (JIeKIUHM, CEMUHAPbI) U CAMOCTOSATEIbHOM
padoThI 00y4aAKOIIMXCS



«DUHAHCOBBIH aHAJHN3 U OLIEHKA HHBECTHIIHOHHBIX pelleHuii»//«AHAIHN3 U cTPpaTerudecKui
MeHeIKMEHT B OU3Hece»

a0imma 2
. Bcero Moayasb 5/6
Bup yyeOHoM padoThI O
(B 3/ex. m yacax) (B yacax)
TUCIHUTIUHE

OO0mast Tpy10eMKOCTh 3 3E./108 u. 108
AUCIHUTIJIMHBI
Konmaxkmmnasa paboma - 32/40 32/40
Ayoumopnule 3anamus
Jexyuu 8/8 8/8
Cemunapyl, npakmuueckue 24/32 24/32
3auamus
CamocmoamenvHnas paboma 76/68 76/68
Bua tekyiiero KOHTposist KonTtponbshas pabora | KontponpHas padboTa

3auer 3auer

Bua npomexxyTounon
aTTeCTalu




5. Coaep:kanue JUCUMILUIMHBI, CTPYKTYPHUPOBaHHOe MO TemaMm (pa3aesiam)
AMCHUIUIMHBI ¢ YKa3aHHEM HX 00beMOB (B aKajeMHYeCKHX 4Yacax) U BU/IOB
Y4eOHBbIX 3aHATHH

5.1 Cooeprcanue oucuyunaunsl

Tema 1. MamnnaHoe 00y4enne Ha python

[TIpumenenue pandas mis aHanm3a U oOpabOTKM AaHHBIX. bubmuorexu
Bu3yanu3anuu gaHHex Matplotlib, Seaborn, Altair, Plotly Express. Exploratory
data analysis (EDA) - aHaim3 OCHOBHBIX CBOWMCTB JaHHBIX, HAaXOXXJEHHUE B HHX
00X 3aKOHOMEPHOCTEH, paclpeeICHHd M aHOMAJIMA, TIOCTPOCHUE HAYaIbHBIX
MOJENIel, 3a4acTyl0 C  HCIOJb30BAHHMEM HWHCTPYMEHTOB  BHU3yaJlIH3alUU.
ABTOMAaTH3aUs UCCIIENOBATENBCKOTO aHaIN3a JAHHBIX C UCIOIb30BaHUEM pandas
profiling, bubnuroreku Mitosheet, Bamboolib, Dataprep.

Meroguka CRISM-DM, mammnaHoe oOydeHue s pemieHus: 3agad Data
Mining. I'paaveHTHBI CHycK B MalIMHHOM oOOy4yeHUH. JlepeBbsi peuieHui.
borrunr, Oyctunr, crekunr. ®dpeiimBopku MammHHOTO 00yueHus: XGBoost,
LightGBM, CatBoost, h20.ai. Knacrepusiii ananu3s, anroput™m k-means. Ilouck
ACCOIIMATUBHBIX MPaBUI. AHAIU3 BPEMEHHBIX PSAJ0B. ABTOMAaTHYECKOE MAITUHHOE
obyuenue (AutoML): PyCaret, AutoGluon, LAMA.

MammuaHOe 00ydeHne ¥ TEeXHOJIOTHU Ha 0a3e MCKYCCTBEHHOTO MHTEIIICKTa
(M) B maropmax OM3HEC-aHATTMTUKHA U HAYKH O JTAHHBIX.

Tema 2. bubOauorekum python pas anaausa 00abHIMX 00HEMOB
CTPYKTYpPUPOBaHHBIX AaHHBbIX: Polar, Vaex, Dask, Modin, Ray.

bubnmnoreka Polars - 3¢ @dekTuBHbIE aarOpUTMBbI pachnapayieTuBaHus U
K3ILIMPOBAHUS NIJIsl YCKOPEHHUS BBINIOJIHEHUS aHAJUTUYECKUX 3a/1au: YMEHbIICHHE
KOJIMYECTBAa U30BITOYHBIX KOMUN; d3(PPEKTUBHOE KIHUPOBAHUE MAMATH; CBEACHHUE
KOH(UIMKTOB IpH MapayieIu3Me K MUHUMYMY; peanu3auus Ha Rust, a He Ha
Python (Rust HamHOr0 JNyuIe peanu3yeT napamuienusM, Hexeau Python).

Dask: muranupoBIIMK HHU3KOrO YpOBHA M 4YacTH4Has 3ameHa Pandas
BBICOKOI'O YPOBHSI, OPUEHTUPOBAHHBINM Ha BBIIOJHEHUE KOJA HAa BBIUMCIUTEIbHBIX
KJ1acrepax.

Ray: HM3KOypoBHEBBIN (PpeliMBOpK mJisi pacnapayienuBaHusi kojga Python
MEXIy mporieccopamu win kinactepamu. Modin: 3amena Pandas na 6a3e Dask wnm
Ray.

Vaex: uvactuynas 3ameHa Pandas, ucnonb3yromasi JICHUBbIE BBIYHMCIICHUSA,
YTOOBI MO3BOJIUTH PabOTaTh ¢ OOJBIIMMH HAOOpPaMH [NAaHHBIX HAa CTAHJAPTHBIX
koMmmbloTepax. Ero 3amena Pandas oxBatbiBaer Hekotopsie APl Pandas, HO
00JIbIIIE OPUEHTUPOBAHA HA UCCIIEA0OBAHKUE IAHHBIX U BU3yaJIU3aIHIO.



5.2. Yueono-memamuueckuii nian
«DUHAHCOBBIN aHAJIHU3 U OIlEHKA HHBECTHIIMOHHBIX pemeHuii»// «AHAIU3 U CTpaTernvecKuii

MECHEIKMEHT B oH3Hece»

Tabmua 3
TpynoemkocTs B yacax
N HaunMeHoBanue KoHnTakTHasi paoTa-AyauTopHasi Popmbl
H/l_'I TEMBbI (pa3z{e.11a) paGOTa Camocto- ;f::lim:;g
JTUCHHUIIIMHBI Bcero IpaxT. u ATeIbHASA CHeBa(I:MOCTI/l
OOwmas Jlekum | cemuHapckue padora y
3aHATUA
I Tema 1. MammaHOE BI:II{H(I)/IJ;I/IeHITe
o6yueHue Ha python 54/54 | 16/20 | 4/4 12/16 38/34 AUBIAY
aJIbHBIX
3aJaHuH
2 |Tema 2. bubauoreku
python s aHamu3a Brinosnenue
Oompbmmx 00BEMOR 54/54 | 1620 | 4/4 12/16 38/34 | MHAMBHIY-
CTPYKTYPUPOBAHHBIX AJbHBIX
nmaHabeIx: Polar, Vaex, 3aJaHuNi
Dask, Modin, Ray
B nenom no aucummmne| 108 | 32/40 | 8/8 24/32 76/68 | KOHTPOIbHAS
paborta
Uroro 8%: 30/37 25/20 75/80 70/63

*00beM KOHTaKTHOW pabOThl B OYHO-320YHOI/320uHOI (hopMax 0OydeHHs M MHAMBUAYaJbHBIX YYEOHBIX ILIaHAX
OIpEeeIsIeTCsl COOTBETCTBYIOUIMMH YYEOHBIMHM IUIaHaMHU. TeMbl, peajlu3yeMble B BUAE KOHTaKTHOW paboThI,
OIIPEJEISIOTCS IPENOoaBaTeIeM CaMOCTOSATENBHO, HCXO/S U3 YPOBHS UX CIIOKHOCTH.

5.3. Cooeprcanue cemunapos, npaKkmuueckux 3aHAMUI

MOMOIIIBI0 OnOInoTeku scikit-learn.

2. HccnenoBaHue anropuTMoB
MOCTPOCHUS aHCaMOJIeH 1IePEBhEB
peLIEHUM.

3. CpaBHEHME IPOMBIIUIEHHBIX
(hpeliMBOPKOB MAIlIMHHOTO OOYYEHUSI.

4. Vcnonb3oBaHUE KJIACTEPHOTO aHAIIU3a
JUTs perienus 3aaad Data Mining.

5. CpaBHeHue (peiiMBOpPKOB
MaITUHHOTO 00YYEHUS, HCTIOIh3YEMBIX
JUISL aHaJIu3a U IPOTHO3UPOBAHUS

Tabnumna 4
Ilepeyensb BONPOCOB 1JIs1 00CYXKAEHUS
HanmenoBanue Tem HA CEMUHAPCKUX, NPAKTHYECKUX dopmbl
(pa3nesioB) 3aHATHUAX, pEKOMEHyeMble HCTOYHUKHU NPOBeIeHUs
AMCIUIIINHBI u3 pasjaesoB 8,9 (yka3piBaeTcs pa3aes u 3aHATHH
NMOPSAAKOBBIA HOMEP MCTOYHHUKA)
Tema 1. 1. Pemenue perpeccnoOHHOM 3a/1a4u € Brinonnenue n

3aluTa
MPAKTUYECKUX
3aIaHUHN




HaumeHoBaHue TeM
(pa3anenoB)
JUCIHHUIIINHBI

Ilepeuens BONPOCOB 1151 00CY KIEHUS
HA CEMMHAPCKHUX, MPAKTHYECKUX
3aHATHUAX, PEKOMEH/lyeMble HCTOYHUKHU
u3 pasjaesioB 8,9 (yka3piBaeTcs pasjaes u
NMOPSIAKOBbIi HOMEP UCTOYHUKA)

Dopmbl
NMPOBeACHUSA
3aHATHHI

BPEMEHHBIX PSAIOB.

6. OcHOBHbIE PpEUMBOPKH MALTUHHOTO

oOyuenus ¢ pynkueir  AutoML.

7. Pa3zpaboTka peKoMeH1aTeIbHOMI

CHUCTCMBI.

8. IlpuMeHeHuEe TEXHOJOTUH MAIIMHHOTO

06yLIeHI/I$I U UCKYCCTBCHHOI'O

uHTeIekTa B ardopmax Bl u Data

Science.

OcHoBHas nutepatypa: 1-5

JlonosiHuTENbHAS INTEpaTypa: 6-
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Tema 2. bubanoreku
python myist ananuza
OO0JILIINX 00HEMOB
CTPYKTYPHPOBAHHBIX
nanubeix: Polar, Vaex,
Dask, Modin, Ray.

1. ba3oBasg aHaIUTHUKA M ONUCATEJIHLHBIEC

CTATUCTUKU HA  OOJIBIINX

CTPYKTYPHUPOBAHHBIX

Dask, Modin, Ray.

2. BwugyanbHas aHalIUTHUKA

00BbeMax CTPYKTYPHPOBAHHBIX JAHHBIX

3. MamunHoe oOydeHHe Ha
0o0beMax JaHHBIX.
OcHoBHas nureparypa: 1-5

JlononHuTenpHas auteparypa: 6-

JTAHHBIX c
HCIIOJIb30BaHueM onommorek Polar, Vaex,

o0beMax

Brimonaenue n
3amuTa
MPAKTUYECKUX
3aJJaHuH

OOBIITNX

OOJIBIINX
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6. IlepeyeHb y4eOHO-METOAMYECKOr0 o0ecmeYeHHs AJIs1 CaAaMOCTOSATEIbHOM pPadoThl
00y4aroImMXcs Mo JMCHUIINHE
6.1. Ilepeuenv 6onpocos, 0mMeoOUMbBIX HA CAMOCHOAMENbHOE 0CE0EHUE OUCUUNIUHDL,
dopmul eneayoumopnoii camocmoamenbnoii padoomaol

Tabmuna 5

HaumeHoBaHue TeM
(pa3anenoB)
AUCIUILIHHDBI

Ilepeyenb BONPOCOB,
OTBOAMMBIX HA
CaMOCTOSITEJIbHOE OCBOCHUE

DopMbI BHEAYIUTOPHOH
CaMOCTOATEJIbHOM PadoThI

Tema 1. MammnHOe
oOyuenue Ha python

OcobeHHocTH PpPEetMBOPKOB
AutoML: FLAML; TPOT;
Auto-sklearn.

N3yuenue METOANYECKUX
MaTepuajioB 0  TeMe€ B
3JEKTPOHHOM BHJIE U
PEKOMEH1yEMBIX pa3aeios
OCHOBHOM M JONOJHUTEIbHOU
JUTEPATYPHI, UHTEPHET —
MCTOYHHKOB.

[TonroroBka Kk ceMuHapam

Tema 2. bubinuorexku

MarmmaHoe obydyenue ¢ Dask

HSY‘ICHI/IC MCTOJNYCCKUX
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HanmenoBanue tem
(pa3nesoB)
JTUCIHHUILITHHBI

Ilepeyens BONpPOCOB,
OTBOJAUMBIX HA
CaMOCTOSITEJIbHOE OCBOCHUE

®opMbl BHEAYIUTOPHOM
CaMOCTOSITEJIbHOI PadoThI

python st ananusa
O0JIBIIX 00BEMOB
CTPYKTYPHPOBAaHHBIX
naHHbIX: Polar, Vaex,
Dask, Modin, Ray

MaTEpHUAIIOB o TeMe B
3JIEKTPOHHOM BUJIE u
PEKOMEHTyEMbIX paszaennos
OCHOBHOM M JOMNOJIHUTECIbHOM
JIUTEPATYPBHI, WHTEPHET —
WCTOYHUKOB.

ITonroroBka Kk ceMuHapam
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6.2. Ilepeuenv eonpocoe, 3adanuil, mem 011 NOO20MOBKU K HMEKYULEMY
KOHmMpPOJ110
IIpumepnuvle memvol 0151 KOHMPONALHOU PAOOMbI:

CryneHTy B Hadaje cemecTpa mpejjaraeTcsl BbIOpaTh KeHC, Ha OCHOBE KOTOPOTO
pa3pabaThiBaThbCsl AHAIUTHUYECKUN MPOeKT. JlJis 3TOro MOMKHO HCIOJIb30BATh
JaTaceThl c Kaggle https://www.kaggle.com/datasets?search=customer,
coJiepKallue KIMeHTCKUE NanHble (Bcero 2466 pasnuunbix Datasets).

Hanpuwmep:

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.
3amaHue:

1. TIpoBecTn wuCCIEIOBATEILCKHM aHAINW3 JIAHHBIX: TPABHJIBHO IPOYUTATh
JTaHHBIE, BBITIOJIHUTH IIPEABAPUTEILHYI0 00paboTKa JaHHBIX (preprocessing),
pPacCMOTpPETh OIMKCATENIbHYI0 CTaTUCTHKY, BH3yaJIM3UPOBATh JaHHBIE,
BBIJIBUHYTb MPEBAPUTEIHHBIC THIIOTE3HI.

2. OboraTuTh Jatacer, MPOBEsS KIMEHTCKYIO aHAIUTHKY: BbIMOJHUTH ABC-
XYZ (RFM, koropTHbIi) -aHaNN3, UCTIONB3Ys Onbmuorexu Python.

3. Co3gaTth, 00y4YuTh, OIEHUTH MO METPUKAM KauyecTBa, OOBSCHUTH MOJEIHU
MaIIMHHOTO oOyueHusi 6ubnmoreku Python, co3maTe mporHo3 Ha HOBBIX
TaHHBIX.

XN R W=

Kputepun OainbHON  OLIGHKM  Pa3iaMYHbIX  (OPM  TEKYIIEro  KOHTPOJIS
YCIIEBAEMOCTHU COJIEPKATCSI B COOTBETCTBYIOLIMX METOJUYECKUX PEKOMEHJIAIMIX
JenapTaMeHTa Ou3Hec-MHPOPMATUKH.

7. @OHJ OUEHOYHBIX CPEACTB /Jisl MPOBEACHUS NMPOMEKYTOUYHOM aTTeCTAlMU
00y4YaIuxcs mo JUCUUIJINHE

[IepedyeHb KOMIIETCHIIUM TIPEACTABIICH B pa3jielie 2, KOTOPbIA XapaKkTepu3yeT
nepedeHb IIAHUPYEMBIX Pe3yIbTaTOB 00YUSHHSI 110 JUCITUILINHE, COOTHECEHHBIX C
MJIAHUPYEMBIMU Pe3yJIbTaTaMi OCBOCHUST 00pa30BaTeILHOMN MPOrPaMMBbI.

Tunoenie KonmpoJibHble 3a0aHus uiu uHvle mamepuabl, Heobxoo0umble 01
OUEHKU um)ukamopoe 00CMUIICeHUA Komnemenuuﬁ, ymeuuﬁ U 3HaAHUU


https://www.kaggle.com/datasets?search=customer

12

Tabauna 6
PesynbTatel 00y4yeHust TunosBbie KOHTPOJIbHbIE
MnauKaTopsI (BJ1aIeHUs1, yMEHUS U 3aIaHus
HaumMeHnoBanue 3HAHNA), COOTHECEHHBIE C
KOMIIeTEeHIINH AOCTHKEHH KOMIIEeTEeHIUSIMA/MHAUKATO
KOMIETEHINH PaMH J0CTUKCHUSA
KOMIICTCHIINU
«Dunancoswvlii ananu3 u OUYEHKA UHEECMUYUOHHBIX DEUleH UL
ITKH-6 1. [Ipumensier 3HATb: 3amanmue 1
Crnioco6HOCTh METOAMYECKUN | METOABI PEIICHUS 3a1a4 BBINTOTHUTE KOHCOIMAALNIO
aHAIM3HpOBaTh | HHCTpyMeHTapu | Data Mining, JAHHBIX Keiica (eciu Keiic
u 1 CHCTEMHOT'O IIPUMEHUMBIX JUISl aHAJIM3a | COCTOUT U3 HECKOJIBKUX
IIPOrHO3MPOBATh | aHAJIN3a U Y TIPOTHO3a OCHOBHBIX TabIuI),
OCHOBHBIE MOJEJIIMPOBAHUSA | COLUAIBHO- IIPOBECTH OYUCTKY,
COLIMAJIbHO- 9KOHOMHYECKUX | DKOHOMHYECKHE TpaHc(hOopMaLMIO JaHHBIX
SKOHOMHUYECKHE | IIPOLECCOB Ul | IIOKa3arTesen (ETL), BBINOTHUTD
NIOKa3aTelH, 000CHOBaHUSA preprocessing JaHHbIX
npeaJiaraTb BHEJIPEHUS YMers: IIPOBECTH
CTPaTErMueCKUe | MHHOBALIMOHHBI | MPUMEHATH METOBI UCCJIEIOBATEIbCKUN aHAJIN3
HaIlpaBJICHUs X pa3paboTOK ¢ | MAIIMHHOTO OOYYEHUs IS | TaHHBIX C UCIIOJIb30BaHUEM
9KOHOMMYECKOT | LIEJBIO aHaIu3a U MoJleupoBaHus | 6ubnmorekg python Numpy,

O pa3BUTHS HA
MHKPO-, ME€30- U
MAaKpOYPOBHSIX

MOy YEHUS SKOHOMUYECKUX Pandas, mpoananm3upoBaTh
KOHKYPEHTHBIX | MPOILIECCOB IS JTAaHHBIE BPEMEHHBIX PSI0B C
MPEUMYIIECTB U | 0OOCHOBAaHUS BHEAPEHUSI | UCIIOJIb30BAaHUEM
o0ecreueHus WHHOBALIMOHHBIX ounbnuorexu D-Tale.
OTIEPEKAIOIIETO | pa3paboTOK 3ananmue 2
pocTa Ha HOBBIX Pemmts 3amauy ananusa
" BPEMEHHBIX PSZIOB C
Pa3BUBAIOIINXCS UCIOJIb30BaHNEM
pBIHKAX oubmmorexku Prophet
2. 3HaTh: 3ananme 2
OO6ocHOBBIBaCT | METpUKA  KadecTBa U | [IpoBectTn  HMHTEpIIpETAIUIO
MEePCIEKTUBBI Croco0bI OOBSICHEHUS | pe3yIbTATOB
U3MEHEHU I MoJenen MAIIMHHOTO | PEICHUS 3aJa4d  aHaJn3a
OCHOBHBIX o0yd4eHusi, TPUMEHSEMBIX | BPDEMEHHBIX pAI0B c
COIIMAJTHHO- TUTSt aHanamn3a U | UCTIOJIb30BAHHEM
SKOHOMHUYECKUX | IIPOTHO3UPOBAHHUS oubimoreku ARIMA
roKazareyieu u OCHOBHBIX conuayibHO- | 3amanue 2
CTPATETUYECKHE | SKOHOMUYECKHUE [IpoBecTn  mHTEpHpETALUIO
HaIpaBJICHUS noKazaTeJen pe3yIbTaTOB
SKOHOMHUYECKOT | YMETh: peuieHuss 3ajayd  aHajiau3a
0 pa3BUTHS Ha 000CHOBBIBAThH BPEMEHHBIX pAIIOB c
MHUKPO-, ME30- U | IPUHUMAEMBIE PELICHUs, | UCIOJIb30BAaHUEM
MaKpOYPOBHSIX | IOJy4EHHbIE HA OCHOBE oubnuorexku Darts
MPUMEHEHUSI METO0B 3ananme 3
MalmHHOTO OOy4eHust Ha | PemuTh  3amady — aHanmmza
pa3IMYHBIX YPOBHSIX BPEMEHHBIX pAI0B c

HCIIOJIb30BaHUEM (Ha BBIOOD)
o6ubimorek python: Auto TS,

sktime, TSFresh,
Statsforecast; OLICHUTDH
MOJIETIH, IPOBECTH
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MHTEPIPETALNIO PE3YIbTaTOB

IIK-6
CrnocoOHOCTB
MIPUMEHSTh
METOIBI
UHTEJUIEKTyalIbH
OT0 aHaM3a
JaHHBIX K
PEIICHHIO
MIPUKJIIaTHBIX
3ajad,
CBSI3aHHBIX C
OKa3aHHeM
(UHAHCOBBIX

yCIIyT

1. Bnaneer 3HaTh: 3ananme 1
OCHOBHBIMH OCHOBHBIC meTo el | B Colab BEITIOTHUTE
MeTOoJIaMHt UHTEIJICKTYallbHOTO KOHCOJUAAIMIO TAHHBIX
VMHTEJUIEKTYaJIbH | aHan3a JAHHBIX U | Kelica (ecyu Kelc COCTOUT U3
OT0 aHajm3a MAIIMHHOTO o0OydeHusl, | HECKOJIbKUX TabIuIY),
TAHHBIX HCIIOJIb3YEMBIC B | MPOBECTH OYHUCTKY,
MAaIIHHHOTO 9KOHOMHKE U (prHaHCaX TpaHcOpMAIIHIO TaHHBIX
oOyueHus, YMers: (ETL), BBINOTHUTD
WCIONIb3YyeMbIe | IPUMEHSTh OCHOBHBIE | preprocessing JaHHBIX,
B DKOHOMHKE H | METOBI MIPOBECTH
(uHaHCax. UHTEIJICKTYalbHOTO UCCIIeIOBATENLCKUN aHAIN3
aHaJm3a JTAHHBIX U | JaHHBIX C UCIIOJIE30BaHUEM
MAIIMHHOTO oO0yueHusi B | Oubnuorekg python Numpy,
SKOHOMUKE B (prHAHCAX Pandas, Scikit-learn
3ananme 2
B Colab mpoBectu 0YHCTKY,
TpaHcopMaIio  JTaHHBIX,
BBITIOJTHUTD preprocessing
JTAaHHBIX, MPOBECTU
HCCIICIOBATEIIbCKUI  aHAIU3
JAHHBIX C HKCIOJIH30BAHUEM
OuOIMOTEK  BU3yalu3alUU
nmaHHbeIx Matplotlib, Seaborn
u Plotly express
2. Bnaneer 3HaTh: 3ananme 1
npodeccuonans | OCHOBHbIE Teoperndeckue | B pemosuropnn TensorFlow
Hoi nojiokeHuss B obOmactu | Hub maiitu Mmomymnu fuist
TepMEEOTOTHCH MalIMHHOTO OO0ydYeHHus u | 00paboTKH
aHaJIM3a TAaHHBIX CTPYKTYpPUPOBAHHBIX
B 0bmacTn YMeTb: (TaOIUYHBIX JAHHBIX),
GotbIHIX UCIIOJIb30BAaTh  OTKPBITYIO | HCIOJIB3YS METO
JAQHHBIX U JIOKYMEHTAITHIO 1o | TpanchepHOro 00y4eHHs
MAIIMHHOTO wiatopmam, JI0O00YYUTH MOJIEITh
oGyueHus (dhpertMBOpKaM U | UCTIONB3Ys (PpeMBOPK
oubmmorekam MarmuHHOTO | TensorFlow
oOydyeHuss ®W  aHajau3a | 3agaHue 2
JTAHHBIX B penosuropun TensorFlow
Hub naittu moxynu muist
00paboTKH TaOIUIHBIX
JAHHBIX, UCIIOJIb3YS METO]T
TpaHchepHOro ooydeHus
nepeoOyIuTh MOJICITh
ucnonb3ys ¢ppeiimBopk Keras
3. Bnaneer | 3HaTh: 3aganue 1
COBPEMEHHBIMU | CIIEKTP noctynusix | B Colab cpaBHuBaTh
MaKeTaMu O6ubMoTeK, (HPEHMBOPKOB | AITOPUTMBI PETPECCHUH,
TIPUKJTaTHBIX U IatgopM MalIMHHOTO | TPaJUEHTHOTO OYCTHHTA,
MIpOrpaMm, oOydeHHsT U aHAJTUTHKU | CIy4ailHoro Jjeca,
peATH3YIOMUMHU | OONBIINX TAHHBIX, | UCIIOJB3YEeMBIE JIJIS CO3/IaHuUS
METO/IbI MPUMEHSEMbIX B | MOJENU MAIIMHHOTO

00paboTKHu

YKOHOMUKE U (hMHAHCAX

00y4eHHUs, TIPUMCHSS
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00JIbIINX YMers: ¢peiimBopk scikit-learn.
JTAHHBIX U | IPUMEHSTh nakeTs! | [IpoBecTn mporuo3upoBanue
MaIIMHHOTO NPUKIAJHBIX ~ TPOTPaMM, | OTBETA Jy4IleH MOIETH Ha
oOyueHus 1pu | Oubnmoreku, GpeiiMBOPKHU | HOBBIX TaHHBIX
OKa3aHUH U maT$opMbl MAIIMHHOTO | 3agaHue 2
(UHAHCOBBIX oOyuenus u ananutuku | B Colab ucnomnb3ys
yCIIyr 0OJBIIMX JaHHBIX Tpu | OMbIMoTEKy Vaex mpoBectu
OKa3aHMM  (PMHAHCOBBIX | MCCIIEIOBATEIbCKUM aHAIN3
yCIIyrT 00JBIITNX 00HEMOB
CTPYKTYPHUPOBAHHBIX JIAHHBIX
4. Ilpumensietr | 3HaTh: 3ananue 1
MOJIENHN 3amaun U Meroasl Data | B Colab o6yuuts u
MAIIMHHOTO Mining, METOJIUKY | CPAaBHUBATH MOJAEIHN
o0yuyeHHMs  JAJs | IPOBEICHUS KpOCC- | MAIIMHHOTO O0yUYEHHS €
peteHus WHTyCTPUAITEHOTO WCTIOIb30BaHUEM TEXHOJIOTUH
MIPAKTUYECKUX crangapta Data Mining | AutoML ¢peiimBopka h20-3
3ana4 B obnactu | (CRISP DM) UCIIOJIb3YS AITOPUTMBI
MIPEOCTaBICHUS | YMETh! perpeccuu, rpaJileHTHOTO
(hMHAHCOBBIX HCTOJIb30BATh OycTuHTa, CIIy4aitHOTO Jieca
yCIIyT 6ubnuorekn python ans | WM UCTIONB3YS MIATHOPMEI.
peteHust 3amau | [IpoBecTn mporHo3upoBanue
MallMHHOTO  OOYydYeHHs, | OTBETa Jy4Ilel MOETH Ha
BKITIOY S MOJTyYeHHE | HOBBIX JTaHHBIX, OCYIIECTBUTH
JTAHHBIX, UX | OLICHKY 1 00BSICHEHUE
npeaoOpaboTKy, CO3AaHHE | MOJEIH, ACTUION MOIETH
u  oOyueHue  wmojend, | 3agaHue 2
TIOHUHT MoJieny, olleHKy U | B Colab cpaBauBath
00BsICHEHUE MOJIENH, | AITOPUTMBI PETPECCHH,
NEeIIon MO C | TPaIMEHTHOTO OyCTHHTA,
ucrnonb3zoBanueM NumPy, | cirydaitHOro Jieca,
Pandas, Scikit-learn, | ucmoap3yeMble A1 CO3/IaHUS
OPUMEHATh  (PPEeHMBOPKHU | MOAETH MAIIMHHOTO
ABTOMATH3MPOBAHHOTO o0ydeHWMsI, MPUMEHSIS
MAaIIMHHOTO O0Y4YeHHUS. ¢peiimBopk LightGBM.
[IpoBecTn mporao3upoBaHue
OTBETA JIy4IllIel MOJIeNTH Ha
HOBBIX JIAHHBIX, OCYIIECTBUTh
OIICHKY U OOBSICHECHHE
MOJCIH, NSTION MOJICITH
5. O6nanaer | 3HaTh: 3ananme 1
HaBBbIKAMHU ocoOeHHOCTH pa3nuuHblX | [Ipumenss ¢ppeliMBopku
aHaJIn3a U | IOCTYHHBIX  OMOIMOTEK, | MAIIMHHOTO 00y4eHus scikit-
00paboTku bpeitMBOpPKOB u | learn, LightGBM, XGBoost,
(uHaHCOBOM wiathpopm MamrHHOro | CatBoost pemnts 3anauy
uHpopManuy, o0yueHMsl Uil PpeLIeHus | KpeIUTHOTO CKOPHHTa,
HE00X0IMMOMH 3a1a4y B 00J1acTH | CpaBHHUTD PE3YIbTATHI
TUIA pemieHus | puHAHCOBOTO aHanm3a, | 3agaHue 2
3aja4 B 00JacTU | KPEIUTHOTO ckoputra | [lpumenss ¢ppeiiMBopku
(uHAHCOBOIO 9KOHOMHYECKOTO aBTOMaTHYECKOTO
aHaiu3a, IIPOrHO3UPOBAHUS MaIIMHHOTO 00y4eHus h2o-3,
KPEAUTHOTO YMeTs: AutoGluon, PyCaret pemmutb
CKOpHUHTa IPUMEHSITD pasInyHbIe | 3a/1a4y B 00JacTh
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SKOHOMMYECKOT | OmbinoTexu, GppeiMBOpKH | (PUHAHCOBOTO aHAIN3a,
0 U 1aT(HOPMbI MAIIMHHOTO | KPEIUTHOTO CKOPUHTA
MIPOTHO3UPOBAH | OOy4YeHHS Uil PEHICHUS | SKOHOMUYECKOTO
us 3aja4 B 00J1acTH | MPOrHO3UPOBAHUS, CPABHUTH
(uHaHCOBOTO aHaJIN3a, | OJyYEHHbIE Pe3yJIbTaThl
KPEIUTHOTO CKOpHUHTa
9KOHOMHUYECKOTO
IPOTHO3UPOBAHUS
«Ananus u cmpamezuqecmu? MeHeO)NCMeHm 8 Ou3necey
[IK-2 1.IIpoBoaut 3HaTh: 3ananme 1
CrniocobHOCTB CaMOCTOSITENIbH | OCHOBHbIe OuOIMOTeKHM M | B aHanutmueckoit
MIPUMEHSITh ble bpeiiMBOpKHU aHanuza | matdopme Loginom, B y3ie
COBpPEMEHHBIE UCCIIeI0BaHUS JaHHBIX M MeToAsl uX | Python, ncnons3ys
WHCTPYMEHTHI OusHec- WCIIOJIb30BAHUSA B | Ombnuoteky pandas u
aHaln3a, B TOM | IPOLIECCOB B | COBPEMEHHBIX sklearn, BBITOTHUTD OUUCTKY
qucie, C | COOTBETCTBUH C | HH(OPMALIMOHHO- U pe1o0paboTKy TaHHBIX,
UCMOJb30BaHUE | pa3pabOTaHHOW | aHAIUTUYECKUX CUCTEMax | pe3yJIbTaThl
M MIPOM3BOJICTBEH BU3YAITU3UPOBATh
UHTEJUIEKTYalIbH | HOM YMmeTb: BCTPOCHHBIMHU CPEACTBAMU
BIX MpOrpaMMoi ¢ | IPUMEHSATH ocHOBHBIE | Loginom
WHGOPMALIMOHH | HCIIOJIb30BaHHE | OMOIMOTEKH aHanmu3a | 3ajgaHue 2
o- M COBPEMEHHBIX | JaHHBIX B coBpeMeHHbIX | B mardopme Power BI
aHATUTUYECKUX | MHQOPMAIIMOHH | MH(pOPMAIIMOHHO- Desktop, B Mmogyne Power
CUCTEM o- aHAINTUYECKUX cuctemMax | Query, UCIONB3YS
aQHAJTMTUYECKUX o6ubnunoteky pandas u
CUCTEM. sklearn, BBITTOJIHUTE OYUCTKY
U 1pe1o0padoTKy TaHHBIX,
pe3yNbTaThl
BU3YaJIU3UPOBAThH
cpencteamu Power BI
Desktop
2.JlemoHCcTpUpy | 3HATH: 3ananue 1
eT BIIQJICHHUE | OCHOBHBIE METONBI cOopa, | B Anaconda Jupyter
MeTOoJaMu aHammza u  oOpabotku | Notebook, ucronb3yst
cOopa, aHanmmM3a | JaHHBIX ¢ | bubnumoreky python
u 00paboOTKH | UCIIOIH30BAHUEM Bamboolib nnu Mitosheet (Ha
JTAHHBIX st | 6ubnuotek python BBIOOp), IPOBECTH
IPUHATHSA YMers: UCCJIEIOBATEILCKAN aHAJIN3
yIpaBJIEHYECKU | IPUMEHSTD OCHOBHBIE | TaHHBIX (PMHAHCOBOTO WIIN
X PpelIeHuH Ipu | MeToAbl cOopa, aHalIM3a M | IKOHOMHYECKOI'O /1aTacera,
MOJICIUPOBAaHUH | OOpa0OTKM  JaHHBIX  C | BBISIBUTH CKPBIThIC
OusHec- UCIIOJIb30BaHUEM 3aKOHOMEPHOCTH C IIOMOUIbIO
MIPOIIECCOB oubmmorek python ans | co3maHust MOAEN

IIPUHATHS
YIIPABJICHUYECKUX PELICHUN

MaITuHHOTO O0yYeHUS
3ananmue 2

B Colab ucnons3zys
o6ubnmorexy Pandas nnn
Polars mpoBecTu
HCCIIEIOBATEIbCKUM aHAJIU3
HKOHOMUYECKUX

(puHAHCOBBIX) TAHHBIX
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IIpumepnuvie sonpocul k 3auemy:

1. OxapakTepu3yiTe OTIMYUS MMOHATHNA WCKYCCTBEHHBI WHTEIUICKT, MAITUHHOC
oOydeHue U ry0ookoe 00yueHue.

2. OxapaxkTepu3yiTe MpOLECC MOATOTOBKH JAHHBIX W pa3paboTku (QyHKIMI B
MaIIMHHOM O0YyY€HHUHU.

3. OxapakTtepu3yiiTe NpPUHIMIBI PabOThl MAIIMHHOTO OOYYEHHMs: BHUIBI
MaIIMHHOTO O0YyYeHUsI © MUHUMH3aUs (PYHKITMU TIOTEPh.

4. OxapakTepu3zyhUTe METPUKH KadecTBa KJIacCU(PUKAIUU: MaTpHIlA OIINOOK
(merouHocrteii), Accuracy, Precision u Recall, F1-mepa.

5. OxapakTepu3yiTe OCHOBHBIE BO3MOXKHOCTH Oubmnotexku Polar.

6. Oxapakrtepusyiite orpannyeHus ouonuorexu Polar.

7. OxapakTepu3yiTe OCHOBHBIC BO3MOXHOCTH OMOJIMOTEKH Vaex.

8. OxapakrepusyiTe orpaHnYeHust OMOINOTEKN Vaex.

9. Oxapaktepu3yiTe OCHOBHbIE BO3MOXXHOCTH OnbmnoTeku Dask.

10. Oxapakrepusyiite orpanuuenus oudnnorexku Dask.

11. OxapakTepusyiiTe OCHOBHbIE BO3MOXXHOCTH OubInoTekn Modin.

12. Oxapaktepusyiite orpanudeHus: ouonrorexku Modin.

13. OxapakTepu3yiiTe OCHOBHbIE BO3MOXHOCTH OubInoTeku Ray.

14. Oxapakrepusyiite orpannueHus 6udimuorexku Ray.

IIpumepnvie npakmuueckue 3a0anus K 3a4emy:

1. Pazpaborka cuenapueB ABC-XYZ, RFM, xoroptHoro - aHajau3oB B
BBIOpAaHHOM cperie.

2. Busyanuzanus pe3yiabTaToOB aHANUTUKU: B Onbnuoreku Altair, Plotly, a Takxke
BCTPOCHHBIMHU cpeacTBamu miargopm Deepnote (mnu Datalore, Mode).

3. ba3zoBas aHanuTHKa M OINHUCATENIbHBICE CTATUCTUKU Ha OOJBIIMX OO0bemMax
CTPYKTYpUPOBAaHHBIX JAaHHBIX C HCIONb30BaHHeM Oubnuorek Polar, Vaex,
Dask, Modin, Ray.

4. BuszyanbHas aHaIWTHKA OOJBIIMX O0BEMaxX CTPYKTYPUPOBAHHBIX JAHHBIX C

ucroas3oBanueM oubamotek Polar, Vaex, Dask, Modin, Ray.

Memoouueckue mamepuaivl, onpeoenaroujue npoyedypvl OUeHUGAHUA
3HAHUIl, YMEHUU

[Tpukas ot 23.03.2017 Ne0557/0 «O06 yrBepxkaenuu [lonoxenus o mpoBeneHUN

TEKyIIEro  KOHTPOJS  yCIIEBAEMOCTM W IMPOMEKYTOYHOM  aTTeCTalUU

oOyyJaromuxcs Mo mporpaMMamM OakajaBpuara U Maructparypbl B OUHAHCOBOM

YHUBEPCUTETE.

8. IlepevyeHb OCHOBHOI U JOMOJHUTEILHOM JIUTEPATYPbI, HEOOXOAUMOM 1JIsI
OCBOCHUSA TUCHMILIMHBI
Hopmamueno-npaeoevie akmol:
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1. ®enepanbubii  3akoH  Poccumiickoit  ®enepatun «O0  muHbOpmarmu,
MH()OPMAIIMOHHBIX TEXHOJOTHUSIX M O 3amuTe uH@opmauum» Ne 149-O3 or
13.07.2015 r.

2. IMactiopt HanmoHanbHOM mporpammbl «lludpoBas sxoHomuka Poccuiickoi
Oeneparun»  (yrB.  npesuauymom  Comera mnpu  Ilpesumaente PO 1o
CTPaTErM4ecKOMY pPa3BUTUI0O M HAIMOHAIBHBIM IPOEKTaM, IPOTOKOA OT
24.12.2018 N 16).

3. l'ocynapctBennass mporpamma Poccuiickoit ®enepamuu  "UnapopmannonHoe
obmectBo (2011-2020 roasr)" (B pen. IlocranoBnenus IlpaButensctBa PD ot
18.05.2011 N 399).

a) OCHOGHaA:

1. Ilmac, Ixx. B. Python nns cnoxHbIX 3amay: Hayka O JaHHBIX M MAIIMHHOE
0o0y4eHHUe : MPAKTUYECKOE PYKOBOACTBO : mep. ¢ anri. / [x. B. [lnac. — Cankt-
[TerepOypr : [Murep, 2021. — 576 c. — (bectcemneprsr O’Reilly). — ISBN 978-5-
4461-0914-2. — OBC Znanium.com. — URL:
https://znanium.com/catalog/product/1739601 (nata oOpamenus: 18.12.2023). —
TeKCT : 3IEKTPOHHBIM.

2. Cunen, JI. OcnoBwl Data Science u Big Data. Python u Hayka o gaHHBIX :
npaktudeckoe pykoBojctBo / JI. Cunen, A. Meiicman, M. Amu. — CaHKT-
[TerepOypr : Iurep, 2018. — 336 c. — (bubnuoreka nmporpammucta). — ISBN
978-5-496-02517-1. — OBC Znanium.com. — URL:
https://znanium.com/catalog/product/1766398 (mara o6pamenwus: 18.12.2023). —
TEeKCT : 3EKTPOHHBIN.

0) oononinumenvHan:

3. JleckoBen, HO. AmHanu3 OosbliMx HAOOpPOB JAHHBIX : MPAKTUYECKOE
pykoBoactBo / JI. k. Yneman, FO. JleckoBen, A. Pampkapaman ; mep. ¢ aHri.
A. A. Cnunkuna. — 2-e¢ u3a. — Mocksa : JIMK Ilpecc, 2023. — 500 c. — ISBN
978-5-89818-304-2. — ObC Znanium.com. — URL.:
https://znanium.com/catalog/product/2102592 (nata oOpamenus: 18.12.2023). —
TeKCT : 3IEKTPOHHBIM.

4. Jansu, D. I'. Jlanasle: xpanenue u obpaborka : yuebnuk / O. I'. langn ;
®unynuBepcuter. — MockBa : UHOPA-M, 2021. — 205 c. — (Bsicuee
obpaszoBanue: bakanaspuar). — ISBN 978-5-16-016447-2. — ObC Znanium.com.
— URL: https://znanium.com/catalog/product/1149101 (mara oOpamieHus:
18.12.2023). — TeKCT : 3JIEKTPOHHBIM.

9. IlepeyeHbp pecypcoB HH(POPMANMOHHO-TEJICKOMMYHUKAIMOHHON CeTH

«HTEpHET», HEOOXOAMMBIX JIJIsl 0CBOEHUS TUCITUTIJIMHBI

1. https://cloud.google.com/bigquery/docs/sandbox — ctpanuna BigQuery sandbox.

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

3. https://cloud.vandex.ru/services/datalens — cepBUC BH3yalW3allMid W aHalu3a
JTAHHBIX SHIEKC.

4. Tloptan oTkpwITHIX HaHHbIX Poccuiickoit deneparuu https://data.gov.ru



https://data.gov.ru/
https://cloud.yandex.ru/services/datalens
https://www.anaconda.com/
https://cloud.google.com/bigquery/docs/sandbox
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5. https://cloud.yandex.ru/training/corpplatform - TOpPaKTUYECKUH  Kypce
«ITocTpoeHue KOpMoOpaTUBHON aHATUTUYECKOM TIaTPOPMBI»

6. https://practicum.yandex.ru/ycloud/ - GecmnatHbiii kype «MHxeHep 00JauHBIX
CEPBHCOBY

7. https://rise.articulate.com/share/BtQjKO0gEy11ktRKR6q2hPZ5SKnRDJhB8k#/ -
Poctenexom 6msnec. [lnatdopma ynpaBieHus: JaHHBIMH

10. MeToanueckue ykazaHus s 00y4arouXxcsi 0 OCBOCHUIO M CHUILIHHbI
Cryaentam HEO0OXO0IUMO PYKOBOJICTBOBAThCS «MeroauueckumMu
pPEKOMEHJAUMsIMHA [0  IUIAHUPOBAHUIO W OpraHu3ald  BHEAyJIUTOPHOU
CaMOCTOSITENIbHOM paboThl MO 00pa3oBaTeIbHBIM IporpaMMaM OakaiaBpuaTa H
Maructparypsl B ®@unancoBom yHuepcutete» (IIpukas pexropa Ne 1040 o ot
11.05.2021) 1 nanHoi pabouei mporpaMmMoi TUCHUILTAHBI.
11.Ilepeyens  MH(MOPMALMOHHBIX  TEXHOJIOIMH, MCIOJb3YeMbIX  IpPH
OCYLLIECTBJIEHUM 00pa30BaTeIbLHOI0 MpoLecca Mo AUCHMILIMHE, BKIKYasi
nepevYeHb He00X0IUMOro MPOrpaMMHOI0 odecreyeHus U
HH(OPMALMOHHBIX CIIPABOYHBIX CHCTEM
11.1. KoMIUIEKT JIMIIEH3MOHHOTO TIPOTrPAMMHOT0 00eCIICUCHHS:
1. OC Astr Linux,
2. LibreOftice
3. AntuBupyc Kaspersky
11.2 CoBpemennbie podeccroHambHbIE JEMOHCTPAIMOHHBIC ¥ MTH(GOPMAIIOHHBIE
CIPABOYHBIE CUCTEMBI:
1. Koncynsrant Ilmroc.
11.3 CepruduurpoBaHHble NPOrpaMMHBIE W alMapaTHbIE CPEACTBA 3alUTHI
uH(popmaIuu:
He npenycmoTpeHsl.

12. Onmcanue MaTrepuaJbHO-TEXHHUYECKON 0a3bl, HeOOXOMUMOM ISt
OCYILIEeCTBJIEHUS 00Pa30BaATEIbLHOI0 NMPoIlecca Mo JMCHUIINHE

ITomemienus st TpOBEACHUS JEKIMKA, CEMUHAPCKUX 3aHSATUM, TPYIIIOBBIX U
VHJVBUYAJIbHBIX KOHCYJIBTALMHA, TEKYIIEr0 KOHTPOJIS M IPOMEXKYTOUHOU
aTTecTaliy, a TAKXKe MIOMEIICHUS TSI CAMOCTOSITEIIbHON PabOTHI.


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