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1. HammeHoBaHMe QTUCIUIIIHHBI
«TexHomorny NPOABUHYTON AHATTUTUKI.

2. IlepeyeHb mnJaHMPyeMbIX Ppe3yJbTATOB OCBOEHHS O00pa3oBaTeJbLHOM

NPOrpamMMmblI

(nepequL KOMHeTeHHI/Iﬁ) ¢ YKazsaHMEeM HHAUKATOPOB HX

HOCTHKEHMSI, COOTHECEHHBIX € IUIAHUPYEMbIMH pe3yJbTAaTAMU O0Y4YeHHUsl IO

AUCIHHUININHE
B pe3ynbrare u3ydeHust AUCHUILUIUHBI Y CTYJIEHTOB JIOJDKHBI OBITh COPMHUPOBAHBI
CJIEIYIOIME KOMITETCHIIUHN:

Ta0muma 1
Kox Hnnkatopsi PesynbTaTsl 00y4eHus (BiageHus,
KOMIIETeH HaumenoBanue P —— YMeHHUS U 3HAHMS), COOTHECEHHbIe
KOMIIeTeHIIUH ¢ KOMIeTeHIM MU/ MHAMKATOPaAMH
M KOMIIeTeHIMH
AOCTHKEHHs] KOMIIeTeHIINH
MK-2 CriocoO6HOCTH 1. IIpoBoauT 3HaTh:
IPUMEHSTh CaMOCTOSITEIIbHbIE OCHOBHBIE METOJbl HCCIIEI0BaHUS
COBpPEMEHHBIE WCCIICIOBAaHHS OM3HEC-TIPOIIECCOB c
UHCTPYMEHTHI OM3HEC-TIPOLIECCOB B | UCIOJIb30BAHUEM COBPEMEHHBIX
aHamm3a, B TOM | COOTBETCTBHUHU ¢ | HPOPMALIMOHHO-aHATUTHYECKUX
qucie, ¢ | pa3paboTaHHOI CHCTEM.
UCTIOJIb30BaHUEM MIPOU3BOICTBEHHOM
UHTEJUIEKTYaJIbHBl | MPOrpaMMoOi ¢ | Ymers:
X WCTIOJIb30BAHUEM OPUMEHATh  OCHOBHBIE  METOJIbI
UH(POPMALIMOHHO- | COBPEMEHHBIX UCCIIeIOBaHNs OM3HEC-TIPOIIECCOB B
AHATTUTHYECKIX WH(POPMAIMOHHO- HSKOHOMHUKE U (PuHAHCAX
cucTeM aHAJTUTUYECKUX
CHCTEM.
JlemoHCTpHpYyET 3HAaTh:
BIAJIEHUE METOJaMH METO/I0JIOTUYECKUE TOAXOJbl U
coopa, aHanmW3a W | METOABI  cOopa, aHaigmza H
00pabOTKM  JIaHHBIX | 0OPAOOTKHU TAaHHBIX IJIsl IPUHATHS
TSt TPUHATHS | YMETh:
yTIpaBJIEHYECKUX MOJIeIMpOBaTh OM3HEC-TPOLIECCH Ha
pereHmit IIpY | OCHOBE METOAOB cOopa, aHalu3a H
MO/JIEIMPOBAHUH 00pabOTKM JAaHHBIX JUIS HPUHATHS
OM3HEC-TIPOIIECCOB YIPABJICHUYECKUX PEIIeHUN
3. MecTo AUCHUNIMHBI CTPYKType 00pa3oBaTeJIbHOH MPOrpaMMbl

JucuurnnrHa «TeXHOIOTMM NPOJBUHYTOM AQHAJWUTUKW» SIBISIETCS JUCLUILIMHOW
MOJIyJIsl HAMPABJICHHOCTH MPOrpaMMbl MarucTpaTrypbl «AHAIU3U CTPATETUUYECKUI
MEHEPKMEHT B OM3HECe» 10 HarpaBlieHUIONoAroToBky 38.04.01 — DxoHomuKka.



4. O0beM QUCHUILIMHBI B 3a4€THBIX €IUHUIIAX U B aKaJeMHYECKHUX 4Yacax ¢
BbIjIeJIeCHHEM 00beMa ayJAMTOPHON (JIeKUMH, CEMHUHAPBI) U CAMOCTOSITEJIbHOM

PadoThI 00y4aOLIUXCH
3aounas ¢popma
Bua yueOHo# padoThI 110 Beero Cemectp 4
(B 3/ea. 1 yacax) (B yacax)
AUCIHHUIIMHE
OO0wmas Tpy10eMKOCTh 3 3E./108 u. 108
TUCHMILTHHBI
Konmaxkmmuas paboma - 24 24
Ayoumopnbsie 3anamus
Jlekyuu 4 4
Cemunapul, npakmuyeckue 20 20
3aHAMUSL
Camocmoamenvnasn paboma 84 84
KonTponbnas padota

KontposnbHas pabota

Buj Tekyliero KOHTpoJis
3adgeTr

Bua npomexxyTouHOM
aTTECTalluN

3augeT




5. Copep:xxaHue IMCHUILVIMHBI, CTPYKTYPHMPOBAHHOE MO TeMaM (pa3aesiam)
AMCHUIUIMHBI ¢ YKa3aHHEM HX 00beMOB (B aKaJeMHM4YeCKHX 4acax) M BHIOB
Y4eOHBbIX 3aHATHH

5.1 Cooeporcanue oucuyunaunut

Tema 1. MammHHoe 00y4yeHHe Ha python

[Mpumenenne pandas mns aHanm3a W 0OpaOOTKM JaHHBIX. buOIHOTEKH
BU3yanu3anuu AaHHbix Matplotlib, Seaborn, Altair, Plotly Express. Exploratory
data analysis (EDA) - aHaau3 OCHOBHBIX CBOMCTB JAHHBIX, HAXOXICHHUC B HHX
00IIMX 3aKOHOMEPHOCTEH, pacnpeAesiCHUl U aHOMaJIui, MOCTPOECHUE HAaYaIbHBIX
MOJCJICH, 3a4acTyl0 C HCIOJB30BAaHUEM HMHCTPYMEHTOB  BH3yalld3alluu.
ABTOMAaTH3AIMS UCCIIEIOBATEIBCKOTO aHAIM3a JAHHBIX C MCIOJIb30BaHHEM pandas
profiling, ombrorexn Mitosheet, Bamboolib, Dataprep.

Meromuka CRISM-DM, mammuaHOe 00ydeHme mis pemieHus 3amad Data
Mining. TI'pagvieHTHBIH CIOycK B MAaIIMHHOM OOy4YeHHH. JlepeBbs pELICHUI.
barrunr, Oyctunr, crtekunr. ®dpeiiMBopku MamuHHOTO OOyudeHus: XGBoost,
LightGBM, CatBoost, h20.ai. Knacrepusiii ananus, anroputm k-means. [louck
aCCOIMATUBHBIX MPaBWI. AHAIU3 BPEMEHHBIX PSAI0B. ABTOMAaTHYECKOE MAITUHHOE
obyuenue (AutoML): PyCaret, AutoGluon, LAMA.

MammunHoe o0ydeHHne U TEeXHOJIOTHUU Ha 0a3e MCKYCCTBEHHOT'O MHTEIICKTa
(MN) B mnaTtdopMax OU3HEC-aHATUTUKHU U HAYKU O TAHHBIX.

Tema 2. Bbubamoreku pPython paas aHaauW3a O0JBIIHX 00HEMOB
CTPYKTYpHpOBaHHBIX 1aHHbIX: Polar, Vaex, Dask, Modin, Ray.

bubimoreka Polars - sddexTuBHBIC ANITOPUTMBI pacHapaieIUBaHUS |
KOUIUPOBAHUS U1l YCKOPEHHUsS BBHIMOTHEHUS AHAIUTUYECKUX 3a]a4: YMEHbBIICHUE
KOJIMYECTBA M30BITOYHBIX KOMUM; d(DPEKTUBHOE KIMIUPOBAHUE TTAMATH; CBEICHHE
KOH(MJIUKTOB MpHU Mapajlieu3Me K MUHUMyMY; peanu3ainus Ha Rust, a He Ha
Python (Rust HamMHoro0 Jy4Iilie peanu3yeTt napauienusm, Hexxenu Python).

Dask: muaHMpOBIIMK HH3KOTO YpPOBHS M 4YacTUYHas 3ameHa Pandas
BBICOKOI'O YPOBHSI, ODUEHTHUPOBAHHBIN Ha BBITIOJHEHHE KOAA HA BBIYMCIUTEIbHBIX
KJIacTepax.

Ray: HuU3KOypOBHEBBIN (PpelMBOPK MJis pacmnapaiienuBanus kojaa Python
MeX Ay npoleccopaMu uim kinacrepamu. Modin: 3amena Pandas Ha 6a3e Dask wnu
Ray.

Vaex: vactuunas 3amena Pandas, ucnomnb3yroiasi J€HUBBIE BBIYUCICHUS,
9TOOBI MO3BOJIUTH PabOTaTh ¢ OOJBIIMMH HAOOpamMu JaHHBIX HA CTAHIAPTHBIX
komibioTepax. Ero 3amena Pandas oxsareiBaeT HekoTtopbie APl Pandas, Ho
00JIbIlIe OpUEHTHUPOBAHA HA UCCIIEIOBAaHUE JAHHBIX U BU3yaJU3alUIO.



5.2. Yueono-memamuueckuii njian

Tabmuma 3

3aouHas hopma

Tpy10eMKOCTb B 4acax
No HanMeHoOBaHUe KonrakrHas padora-AyauropHas T(eI:QOPMt:)rIO
o /I] TeMbl (pa3jesa) pabora CaMocTo- KOH):HOJIH
AUCLHILIMHBI Bcero IpakTt. n ATeJbHast CHeBaEMOCTH
OGwast | Jlekuuu | cemuHapckue | pabora y
3aHATHUSA
1 Brmmoninenue
Tema 1. MammaHoe —
o6yuenue Ha python 54 12 2 10 42 AMBHILY
aJIbHBIX
3aJaHul
2 |Tema 2. bubnuorexu
python i ananmmsa Boinonnenue
0oJIbIINX 00BEMOB WHIUBUTY-
54 12 2 10 42 AMBHILY
CTPYKTYPUPOBAHHBIX aJIbHBIX
naHHbIX: Polar, Vaex, 3aJaHui
Dask, Modin, Ray
KouTponsnas
B nenom o mucnumumue | 108 24 4 20 84 p
pabora
Uroro 8%: 37 20 80 63
5.3. Cooeprrcanue cemunapos, NPAKMUYECKUX 3AHAMUIL
Tabmuma 4
ITepeyeHb BONPOCOB /IUIs1 00CYKIEHUS HA CEMUHAPCKHUX,
HaumeHnoBanue Tem NMPAKTUHYECKUX 3AHATHAX, PEKOMEHAyeMbI¢ HCTOYHUKH Dopmbl
(pa3naesioB) M CUMIIJIMHBI u3 pasznesioB 8,9 (yka3piBaeTcs pa3aena u NpoBeeHUs!
NOPSIAKOBBII HOMeP MCTOYHHMKA) 3aHATHI

Tema 1. MamunHoOe
obyuenue Ha python

. Pelleane  perpecCHOHHON  3ajaud € [TOMOIIBIO
oubauorexu scikit-learn.

. Uccnenosanne anropuTMOB IOCTPOECHHS —aHcaMOJei
JIEpPEBLEBPEIICHUI.

. CpaBHEHHE MPOMBIINUICHHBIX (PEHMBOPKOB MAITHHHOTO

o0OydeHwusl.

. cnons3oBanne KIIaCTCPpHOTO aHAJIN3aJIA pCIICHUA 3a1a9

Data Mining.

. CpaBHeHHE (pelMBOPKOB MAITHHHOTO O0YYEHHS,

HCTIOJNB3YEMBIX JUIS aHAJIN3a U IPOTHO3UPOBAHHUS
BPEMEHHBIX PS/I0B.

OcHoBHBIE (hpeHMBOPKH MAIIHHHOTOOOYYEHUS C
¢ynkmeit AutoML.

Pa3paboTka pekoMeHAaTeTbHOHCHCTEMBI.
[TpumeHeHne TeXHOJIOT M MAIIMHHOTO00yYEeHUS 1
HCKYCCTBEHHOT0 MHTeJUIeKTa B Iatdopmax Bl u Data
Science.

OcHoBHas mutepatypa: 1-5
9. JlonosjHuTeIbHAS auTEparypa: 6-11

Brimoaenne u
3aIIUTa
MPAKTHIECKUX
3aJaHuN




HaunmeHoBaHue tem
(pa3zaeJioB)
JUCHUIIINHBI

Ilepedyenn BOpocoB 1151 00CY:K/I€HHS HA
CEMHHAPCKHUX, MPAKTHYECKHX 3aHATHHAX,
peKoMeH1yeMble HCTOYHUKHM3 pa3aenos 8,9
(yxa3pIBaeTcs pasaesa u
MOPSIIKOBBIii HOMEP HCTOYHUKA)

Dopmbl
NMpPoBeIeHUs
3aHATHH

1. ba3oBas aHaMUTHKA M OMNHCATENbHBIE CTATHCTHKH
Ha OonpIINX 00BbEMax CTPYKTYPHPOBAHHBIX JIAHHBIX C

ucnoias3oBanneM Oubmumorek Polar, Vaex, Dask,

Modin, Ray. Brinonnenue n
2. BusyanpnHas anHaimTHKa OonblIMX O0OBEMax 3aruTa
CTPYKTYPHPOBAHHBIX JaHHBIX NPaKTHYCCKUX
3. MammaHOoe oOydeHue Ha OoipmMX O00BEMax 3anaHmii
JIAHHBIX.

OcHoBHas auTeparypa: 1-5
JomomHuTenpHas muTeparypa: 6-11

6. [lepeyeHb y4eOHO-METOAMYECKOTO oOOecleYeHUsi I CAMOCTOSITEILHOM
padoTHIOOyUAIOIIUXCH 10 TUCHUIIINHE

6.1. Ilepeyenb BONPOCOB,

OTBOAMMBIX Ha CaMOCTOATEJIBHOEC OCBOCHHE

AUCUMILTHHBI, ()OPMBbI BHEAYTUTOPHOH CAMOCTOATEIbHON PAa00ThI

Tadmuna 5

HauMeHnoBaHue TeM
(pa3neioB) IMCUUNIUHBI

IlepeyeHs BONPOCOB, OTBOAMMBIX
HA CaMOCTOSAITeIbHOE OCBOCHHE

®DopMbI BHEAYIMTOPHOM
€CaMOCTOSITeJIbHOI padoThl

Tema 1. MamuHHOE
obyuenue Ha python

Ocob6enHoctu HhpeiMBOPKOB
AutoML: FLAML; TPOT,;
Auto-sklearn.

I/IBY‘IGHI/IG METOAUYCCKUX
MaTepuaIoB IO TEME B 3JICKTPOHHOM

BUAC UPCKOMCHAYCMBIX  pa3/ciioB
OCHOBHOH U I[OHOHHHTGHBHOﬁHHTepaTprI,
HUHTCPHET —UCTOYHUKOB.

HO,I[FOTOBKEI K CCMHWHapam

Tewma 2. bubmoTexu python ms
aHanmm3a 0oJBIINX 00BEMOB
CTPYKTYPHUPOBAHHBIX IAHHBIX :
Polar, Vaex,Dask, Modin, Ray.

MamnHoe o6y4enue ¢ Dask

Hzyudenue METOAMYECKHX
MaTEPUAJIOB 110 TEME B 3JIEKTPOHHOM

BUJIE UPEKOMEHYEMBIX  Pa3JEI0B
OCHOBHOM U JIOIIOJIHUTEIbHOWINTEPATYPHI,
UHTEPHET —MCTOYHUKOB.

IloaroroBka k ceMmuHapam




6.2. Ilepeuenv eonpocoe, 3adanuil, mem 0711 HOO20MOGKU K HMEKYULEMy
KOHmMpOnio
IIpumepHvie memul 0151 KOHMPOALHOU PAOOMBbL:

CryaeHTy B Hayajle ceMecTpa Mpejjiaraercsi BblopaTh Keic, Ha OCHOBE KOTOPOTO
pa3pabaThIBaThCsl AHATUTUYECKUU MpoeKT. [ 3TOro MOXKHO HCHOJIB30BaTh
JATACEThI C Kaggle https://www.kaggle.com/datasets?search=customer,
coJieprKaIiye KIMEHTCKUE JaHHbIe (Bcero 2466 pasnmmunbix Datasets).

Hanpumep:

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.
3aganue:

1. HpOBGCTH I/ICCJIG,HOBaTeJ]BCKI/Iﬁ dHAJIN3 JaHHBIX: IIPABHJIIBHO IIPOYUTATDb
JIaHHBIC, BBITTOJIHUTH MPEIBAPUTEIbHYIO 00paboTKa AaHHBIX (preprocessing),
pPacCMOTPETh  OIIMCATCIbHYIO CTATUCTHUKY, BH3YAJIU3UPOBATH JAHHBIC,
BBIABUHYTH IIPCABAPUTCIIbHBIC THUITOTC3EI.

2. O0oratuTh maraceTr, MPOBEAs KIWEHTCKYI0 aHAIMTHKY: BHITOJHUTE ABC-
XYZ (RFM, koropTHbIii) -aHaJIN3, UCTIONB3Ys Onbimoreku Python.

3. Co3naTth, 00y4YUTh, OLICHUTH MO METPUKAM KadecTBa, OOBSICHUTH MOICIH
MAaIIMHHOTO oOydeHus OmOmmoreku Python, co3maTh NMPOrHO3 Ha HOBBIX
JAHHBIX.

CoNoaRrLDE

Kpurepun OaniapbHOM  OIEHKA  Pa3IMYHBIX  (POPM  TEKyImIero  KOHTPOJIA
YCIIEBAEMOCTH COAEPHKATCSI B COOTBETCTBYIOLIMX METOJMYECKUX PEKOMEHAALUAX

kadenpsl.


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

7. @OHA OUEHOYHBIX CPEACTB Jsl MPOBEACHUS MPOMEKYTOUYHON aTTecTaluu
00y4yaromuxcs mo IMCUMILIHHE
[IepedyeHb KOMIIETEHIINM TPEACTABIIEH B pa3ieiie 2, KOTOPbIA XapaKTEPU3yeT
MePEUYCHb TUIAHUPYEMBIX PE3YJIbTATOB 00YUEHUS M0 AUCITUIUIMHE, COOTHECCHHBIX C
MJIAHUPYEMBIMU PE3yJIbTaTaMHi OCBOCHUST 00pa30BaTEILHOMN MPOTPAMMBI.

Tunoevie KOHmMPOIbHBIE 3A0AHUSA UTTU UHbBLE MAMEPUATbL, HE0OX00UMDbBLE 01
OUEHKU UHOUKAMOPO8 00CMUNCEHUA KOMNEMEeHYUIL, YMEeHUIl U 3HAHUTL

TaOmura 6

Pe3yabTarhl 00yueHust

Tunosbie KOHTPOJbHbIEC3adaHUSA

HNuauxaropsl (BJ1aJeHHsl, yMEHHS U

HanmenoBanue JTOCTHIKEHH S 3HAHMS), COOTHECEHHBIE C

KOMIIETCHUNH KOMIIETEHLM U KOMIIETEHIINAM U/ HHIAKATOPA

MM 10CTHKEHUIKOMIIETEHIIHH

I1K-2 1.IIpoBoauT 3HaTh: 3aganmue 1
CriocobHOCTB CaMOCTOSTENIbHBIE OCHOBHbIE OMOJIMOTEKU U B ananutnueckoii mnardopme
IIPUMEHATH HCCIIEN0OBaHUSA bpeiiMBopkH aHanu3agaHHbix U | Loginom, B y3mePython, ucmomnb3yst
COBPEMEHHBIE OM3HEC- IPOIECCOB | METO/IbI UXHCIIOIb30BAHUS B 6ubnunorteky pandas u sklearn,
MHCTPYMEHTEI BCOOTBETCTBHH C COBPEMEHHBIX BBITIOJIHUTH OYHCTKYH NMPenoopaboTKy
aHanM3a, B TOM | pa3paboTaHHOM nH}popMannoHHoO- JaHHBIX, PE3YJIbTaThI
qHCIIe, ¢ MPOMU3BOJICTBEHHOH | aHAJMTHYECKHX CHCTEMAaX BU3yaJIH3UPOBATH BCTPOCHHBIMH
UCTIONB30BaHUE | IPOrpaMMOi c cpenctBamu Loginom
M HCIIOJIB30BaHUE M YMeTs: 3ananue 2
WHTCJUICKTYaJIbH | COBPEMEHHBIX [IpuMeHSATh OCHOBHBIE B mratpopme Power Bl Desktop, B
BIX HHPOPMALUOHHO- Bubnuoreku aHanu3agaHHbIX B | Moayie Power Query, HCIOB3ys
UHGOPMAIMOHH | AHATUTHYECKUX COBpeMeHHBIXHH(pOPMAHOHHO- | GubmroTeky pandas u sklearn,
o- CHCTEM. AQHAIUTHYECKHUX CHCTEMaX BBITIOJIHUTH OYMCTKYH MpenoopaboTKy
AHAJMTHYECKHX JIAHHBIX, PE3YJIbTaThI
cHcTeM BU3YyaJM3UpOBAaTh CpelcTBamMu Power

Bl Desktop

2.JleMoHCTpUpPYET
BJIaZICHHEMETOJaMU
cOopa, aHanM3anu
00pabOTKUTaHHBIX
JUISITIPUHSTHS
YIIPaBICHYECKUX
pelieHuil 1pu
MO/ICTIMPOBAHUH
Ou3HeC- MPOIIeCCOoB

3HaTh:
OCHOBHBIE ~ MeETOIBI  cOopa,
aHanmu3a M 00pabOTKY JAHHBIX C
HCII0JIb30BaHUEM OMOIMOTEK
python
YMeTs:

HpI/IMeHHTL OCHOBHBIECMETO/IbI
cbopa, aHanu3za MOOPAOOTKHU
JAaHHBIX CHUCIIOJIb30BaHUCM
oubmoTtexk python s
MIPUHATHS YIPABICHICCKUX
peuieHui

3amnanme 1

B Anaconda Jupyter Notebook,
HCTIOJB3ys 0ubimmoTeky python
Bamboolib nin Mitosheet (#aBsi6op),
HPOBECTH MCCIIEA0BATEIILCKIH aHaIN3
JTAHHBIX (PUHAHCOBOTO HJIH
9KOHOMHYECKOT'O ]aTaCceTa, BHISBUTD
CKPBITBIE 3aKOHOMEPHOCTH C TIOMOIIIBIO
CO3JJaHUS] MOJIENIN MAIIMHHOTO
oOyueHHs

3ananue 2

B Colab ncnons3yst onbanoreky
Pandas wmu Polars nposectn
HCCIIeI0BATEIbCKUI aHaIN3
SKOHOMHYECKUX ((PHHAHCOBBIX)
JIAHHBIX




IIpumepnuvie sonpocul k 3auemy:
OxapakTepu3yuTe OTINYUS TOHSITHA WCKYCCTBEHHBI MHTEIUICKT, MAIIMHHOE
oOy4eHne 1 rIy0oKoe 00ydeHue.
OxapakTepu3yiTe MpoIecc NoJAroTOBKU JAHHBIX U pa3paOOTKu QyHKIIMI B
MaITUHHOM O0Yy4Y€HUHU.
OxapakTepu3yiTe MOpPUHLIMIBI PabOThl MAIIMHHOTO OOYYEHHMsS:  BHJIbI
MalIMHHOTO O0y4YeHUs] © MUHUMU3a1Us (PYHKIIMU TOTEPh.
OxapakTepu3yiTe METPUKH KauecTBa KiacCU(UKAIMU: MaTpulla OMIMOOK
(metounocteit), Accuracy, Precision u Recall, F1-mepa.
OxapakTepu3yiTe OCHOBHbIC BO3MOYKHOCTH OnOaroTeku Polar.
OxapakTepu3yiiTe orpanndeHus oudimorexu Polar.
OxapakTepu3yiTe OCHOBHBIC BO3MOKHOCTH OMOMOTeKH Vaex.
OxapakTepuzyiTe orpaHuueHus oubanorexku Vaex.
OxapakTepHu3yiTe OCHOBHBIC BO3MOKHOCTH OnbOmoreku Dask.

. Oxapakrepu3yiite orpanndeHus oOnomoreku Dask.

. Oxapakrepu3yiiTe OCHOBHbIC BO3MOXHOCTH OnomoTexku Modin.
. Oxapakrepusyiite orpanunueHus onodaroTexu Modin.

. OxapakTepu3yiTe OCHOBHbIE BO3MOKHOCTH OubInoTeku Ray.

. Oxapakrepu3yiite orpannueHus 6ubanoTexu Ray.

IIpumepHvle npaxmuueckue 3a0anUsl K 3a4emy:
Pazpabotrka crenapues ABC-XYZ, RFM, xkoroptHoro - aHalu30B B
BBIOpAaHHOM cpeie.
Busyanuzamus pe3ynbTaToB aHAIUTUKK: B OubaunoTeku Altair, Plotly, a Takxke
BCTpOCHHBIMHE cpeacTBamu tuiatdopm Deepnote (wu Datalore, Mode).
ba3oBass aHanmWTHKa W ONMUCATENbHBIC CTATUCTUKH HA OOJBIIMX 00BEeMax
CTPYKTYPHUPOBAaHHBIX JAaHHBIX C HCIOJb30BaHMeM OuoOimotek Polar, Vaex,
Dask, Modin, Ray.
BusyanbHas aHanuThka OOJBIIMX 00BEMaxX CTPYKTYPUPOBAHHBIX JAHHBIX C
ucnois3oBanuem oudmmotek Polar, Vaex, Dask, Modin, Ray.
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8. IlepeyeHb OCHOBHO¥ U /IOTIOJHUTEIbHOI JTUTEPATYPHI, HEOOXOTUMOI 1151
OCBOCHHUS JUCIHUILIMHBI
8.1 Hopmamueno-npaeoaswvie akmaoi:

1. ®enepanvubiii  3akon  Poccuiickoir  ®epepammm «O0  mHGOpManww,
MH(GOPMALIMOHHBIX TEXHOJIOTUAX U O 3amuTe uHpopMmanum» Ne 149-O3 or
13.07.2015 r.

2. [lacnopt nHammonanbHOM mporpamMmbl «Ludposas sxoHOMHKa Poccuiickoit
@enepaunn» (yrB. npesuguymoMm Coera mnpu Ilpesunenre PO 1o
CTPATETMYECKOMY pPA3BUTUI0O U HAUUMOHAIBHBIM IPOEKTaM, MPOTOKOJI OT
24.12.2018 N 16).

3. l'ocynapcrBennass mporpamma Poccuiickoit ®enepamuu  "WHbopmarmionHoe

obmectBo (2011-2020 roast)" (B pen. IlocranoBnenus Ilpasurensctea PD ot
18.05.2011 N 399).

8.2 Ocnoenas:

1. IImac, Ix. B. Python mns cloXHBIX 3ajad: Hayka O JIAHHBIX M MAIIMHHOE
o0y4eHHe : MPAKTUYECKOE PYKOBOACTBO : miep. ¢ anri. / Jixk. B. Ilnac. — CaHkT-
[TerepOypr : ITutep, 2021. — 576 c. — (bectcemnepsr O’Reilly). — ISBN 978-5-
4461-0914-2. — ObC Znanium.com. — URL:
https://znanium.com/catalog/product/1739601 (nata oOpamenus: 18.12.2023). —
TeKCT : 3JIIEKTPOHHBIN.

2. Cunien, 1. OcnoBel Data Science u Big Data. Python u Hayka o maHHBIX :
npaktuueckoe pykooactBo / JI. Cunen, A. Meiicman, M. Amu. — CaHKT-
[TerepOypr : IMurep, 2018. — 336 c. — (bubnmnoreka nporpammucta). — ISBN
978-5-496-02517-1. - ObC Znanium.com. - URL:
https://znanium.com/catalog/product/1 766398 (nara oopamenus: 18.12.2023). —
TEeKCT : 3JIEKTPOHHBIN.

8.3 /lononnumenvnasn:

3. JleckoBen, 1O. Amnaimm3 Oonplmix HAOOPOB JAHHBIX .  MPAKTHYECKOE
pykoBoactBo / JI. JIx. Yinbman, FO. JleckoBen, A. PamgxapamaHn ; mep. ¢ aHIJL.
A. A. CnunkuHa. — 2-¢ u3n. — Mocksa : JIMK Ilpecc, 2023. — 500 c. — ISBN
978-5-89818-304-2. — OBC Znanium.com. — URL:
https://znanium.com/catalog/product/2102592 (nara obpamenus: 18.12.2023). —
TeKCT : 2JIEKTPOHHBI.

4. Nansu, O. I'. JlaHHble: XpaHeHHe W oOpabotka . yueOnuk / O. I'. JansH ;
Ounynusepcutrer. — MockBa | UHOPA-M, 2021. — 205 c. — (Beicuiee
obpasoBanue: bakanaspuar). — ISBN 978-5-16-016447-2. — OBC Znanium.com.
— URL: https://znanium.com/catalog/product/1149101 (mara oOpamieHwus:
18.12.2023). — TeKCT : SIEKTPOHHBIH.
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9. Ilepeyenb pecypcoB HH(POPMAIUOHHO-TEJIEKOMMYHUKALIMOHHON CceTH

«I/IHTepHeT», HGOﬁXOIlI/IMle AJA OCBOCHUA TUCHUITJINHBI

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

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

3. https://cloud.yandex.ru/services/datalens — cepuc BH3yaM3aluu U aHajIm3a
TAHHBIX SIHOEKC.

4. IToptan oTKpBITHIX HaHHBIX Poccuiickoit deneparuu https://data.gov.ru

5. https://cloud.yandex.ru/training/corpplatform - MpaKTUYECKHH  Kypc
«ITocTpoeHne KopropaTUBHON aHATUTHYECKOM TIIIaTHOPMBI»

6. https://practicum.yandex.ru/ycloud/ - 6ecrnaThbiii Kype «MHKeHep 0OJIaYHBIX
CCPBUCOB»

7. https://rise.articulate.com/share/BtQjKOgEy11ktRKR602hPZ5KnRDJhB8k#/ -

Pocrenexom 6usnec. [Tnargpopma ynpapieHus JaHHbIMHA

10. MeToanyeckue yKazaHus AJs 00y4AOIIUXCH M0 OCBOCHHUIO TUCHMILIMHBI

OOyyaromuMcsi B pamMKax CaMOCTOSITEIbHOM padOThl ClEeIyeT HUCIOJIb30BaTh
Mertoauyueckue peKOMEHJAIMU MO IJIAHUPOBAHUIO M OPTraHU3alMU BHEAYAUTOPHOMU
CaMOCTOSITENIbHOM ~ pabdOThl  CTYJEHTOB MO  O0Opa3oBaTebHBIM  IIpOrpaMMam
OakanmaBpuaTa ¥ Maructparypbl B DHHAHCOBOM YHUBEPCHUTETE, YTBEPKICHHBIC
[Tpukazom pextopa Nel040/0 ot 11.05.2021 r.

CamocrosiTenbHasi padoTa CTYJIEHTOB MPOXOJIUT BHEAyAUTOpHO. OpraHuzanuu
CaMOCTOSTENIbHOM  pabOThl  CIYXKUT  y4€OHO-TEMAaTHYECKUW TUIAH  HU3yUYCHHUS
TUCIUIUIMHBL. B JaHHOM TUTaHe ykazaHa TemaTHKa JIeKI[UH, CEMHUHApOB, BOIPOCH U
3alaHusl I8 CaMOCTOSITENIBHOTO M3ydeHus. Bo Bpems Jekiuid HEoOXOAMMO
KOHCIIEKTHPOBATh coJiepkaHue Jekuuu. [locne ek Heo0X0uMO OTpEIaKTHPOBAThH
3anucy, O(OpPMUTH KOHCHEKT, JOMOJHSISA €ro COJepKaHue JIOMOJHUTEIbHOU
nndopmariueit. [Ipu opopmiieHNN KOHCIIEKTa 11eJecO000pa3HO BBIJIECNSATh Ha3BAHUSI TEM
1 (POPMYITMPOBKU BOIIPOCOB, OCHOBHBIE OMPEICIICHHUS], IPUMEPBI.

[Ipy mOArOTOBKE K CEMHUHAPYy HEOOXOIMMO HU3YYUTh BOIPOCHI CEMHHapa,
COOTBETCTBYIOIINI TEOPETUUYECKUN MaTepua, Aenas s ce0st He0OXOAUMbIEC 3alTUCH B
paboueit Tetpaau. [locne 3aHATHII HEOOXOAMMO MPOCMOTPETH 3aNIMCAHHBIE PEUICHUS U
BOCCTAaHOBUTH B PEIICHUSIX UMEIOIIHUECS MPOOEIIBI.

[Ipn 3arpynHeHHH B pEHICHUH MPAKTUYECKUX BOIMPOCOB (3a/1ad), MOXKHO
o0paTUThCS 3a KOHCYJbTaIMen (IMoMoIbi0) K mpenoaaBarento. CeMUHaphl MTPOXOJIAT,
KaK TPaBWIO, B WHTEPAKTUBHOW (OpME W TPErojaBaTeib YYUTHIBACT AKTHBHOCTH
oOydJaronuxcsi, HaAIpaBJICHHYI0 Ha PEIICHHE MPEIIOKEHHBIX BOMPOCOB (BapUAHTOB
3a/1a4), a Tak’Ke BApUAaHTOB OTBETOB HA pelllaeMbIe BOIPOCHI (IIPOOIEMBI).

He crnemyer 0osiThcs AaTh HEBEPHBIA OTBET WJIM JIOMYCTUTh HHYIO OIIHOKY:
UCIIpaBJICHUE M aHalIW3 OIIMOOK B pekuMe OOUIeHUusT C TMpernojaBareyieM U
COKYPCHHUKAaMH B XOJIe CEMHUHAapa CIoCOOCTBYET OoJiee ITyOOKOMY OCBOCHHIO YI4EOHOTO
Marepuajia U MpeaynpexaacT BOZHUKHOBEHHE OIIMOOK B JalibHeimiem. JlomamiHue
3a7aHus (MOATOTOBKY K 3aHATHSIM) CJEAYeT OCYIIECTBISATH peryispHo. Eciau To unu
WHOE 3aJlaHKe, MPU TOATOTOBKE K CEMHHApy BBI3BAJIO 3aTpyJAHEHUE, HEOOXOIUMO
o0OpaTUThCA K MpEnojaBaTeil0 3a KOHCYyJbTaluue. PerynsipHocTb B BBINOJHEHUU
JOMAIITHUX 3aJaHuil (TIOJTOTOBKE K 3aHATHSIM) - BAXKHBIH (AKTOpP KAYECTBEHHOTO
OCBOEHUS TUCIIUTUIUHBI.
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https://cloud.google.com/bigquery/docs/sandbox
https://www.anaconda.com/
https://cloud.yandex.ru/services/datalens
https://data.gov.ru/
https://cloud.yandex.ru/training/corpplatform
https://practicum.yandex.ru/ycloud/
https://rise.articulate.com/share/BtQjK0gEy1lktRKR6q2hPZ5KnRDJhB8k%23/

Meroanueckue pekoOMeHAAIMM MO OOYYEHUIO JIMI C OrPAHMYEHHBIMHU
BO3MOKHOCTSIMH 3/10POBbSI

[Tpodeccopcko-Tipeno1aBaTebCKUii  COCTaB  3HAKOMHUTCS € TICHXOJIOTO-
(U3NOIOTUYECKUMU  OCOOEHHOCTAMHU  OOYYaroIMXCSd HMHBAIMIAOB M JIMIl C
OTPAaHUYECHHBIMM  BO3MOXHOCTAMH  3710poBbsi  (OB3). Ilpu  HeoOXomumocTu
OCYUIECTBJISIETCS ~ JIONOJIHUTENbHAsA  NOAJEpKKa  MPENoAaBaHUs  ThIOTOPAMH,
MICUXOJIOTaMH, COIIMATbHBIMUA PA0OTHUKAMHU, MPOIIEANINMHU MOATOTOBKY aCCUCTECHTAMH.

B  kypce nmpenmomaraercs — UCHOJIb30BaTh  COLIMANbHO-aKTUBHBIE U
pedaexkcuBHbIE METOABl OOYYEHHS, TEXHOJIOTHH COIMOKYJBTYPHOU peaduiIuTaluud C
HEeIbI0 OKa3aHWs TOMOIIM B YCTAHOBJICHHWU TMOJIHOUEHHBIX MEXKIUYHOCTHBIX
OTHOUIEHUN C JPYrUMHU CTYACHTaMH, CO3JIaHUU KOMMOPTHOrO TMCUXOJOTUYECKOIrO
KIuMmaTta B cTyieHueckod rpymnme. [logbop u pa3paboTka ydeOHBIX MaTepHalIOB
OPOU3BOAATCS C Y4YETOM TPEJOCTAaBICHUS MaTepuaja B pa3IUYHbIX (Qopmax:
ayJIMajJbHOM, BU3yaJIbHOM, C HCIOJB30BAHUEM CIELUUAIBHBIX TEXHHUYECKUX CPENCTB U
nH(popManmoHHbIX cucteM. OcBoeHUE TUCHUIUIMHBI Jinamu ¢ OB3 ocymiecTBisieTcs ¢
UCIIOJIb30BAaHUEM CpEACTB OOydeHHs OOIIero M  CIEHHAJIbHOTO  Ha3HAYCHUS
(mepcoHaIbHOr0 W KOJUIEKTMBHOTO HCIIOJIb30BaHUA). MarepuanbHO-TEXHUYECKOE
obecrnieueHue mpeaycMaTpuBaeT MPUCIIOCOOJIeHUE ayauTopuil K Hyxaam jumi ¢ OB3.
dopMa MPOBEACHMS aTTECTALMH JIJISl CTYIEHTOB-UHBAJIMOB YCTaHABIUBAETCS C YUETOM
WHJUBUyAJIBHBIX ICUXO()U3UIECKUX OCOOCHHOCTEN.

s ctynentos ¢ OB3 npenycmarpuBaeTcs 1ocTynHas popMa NpeoCTaBICHUs
3aJIaHUN OLIEHOYHBIX CPEJCTB, @ UMEHHO:

® B IIEYATHOM WJIM 3JEKTPOHHOM (opme (Ans JUIl C HapyIIEHUSMU OMOPHO-
JIBUTATEJILHOTO ammnapara);

® B ne4aTHoM (opMe WM DJIEKTPOHHON (OpME C YBEIMUYEHHBIM IIPpU(PTOM U
KOHTPACTHOCTBIO (IJIs1 JIUL] C HAPYIICHUSAMH CIIyXa, peuu, 3peHHUs);

® METOJIOM YTEHHUS aCCUCTEHTOM 3aJaHusi BCIAyX (Ui JIMII C HApYyLIEHUSMU
3penus). CTyJlIeHTaM C MHBAJIMIHOCTBIO YBEJIMUMBAETCA BPEMS HA MOJTOTOBKY OTBETOB
Ha KOHTPOJIbHBIE BOPOCHI.

JInst TakuX CTYZIEHTOB IpeaycMaTpuBaeTcs AOCTynHas ¢popMa MpeaoCTaBlICHUs
OTBETOB Ha 33/I1aHMsI, 4 UMEHHO:

® NMUCbMEHHO Ha OyMare WM HabOpOM OTBETOB Ha KOMIIbIOTEpE (IUIs JIUI| C
HapYUIECHUSIMU CITyXa, peun);

e BBHIOOPOM OTBETa K3 BO3MOXKHBIX BAPHUAHTOB C MCIOJIB30BAHUEM YCIYT
ACCUCTEHTA (JJ1s1 JIWL C HAapYyLIEHUSIMU OITIOPHO-BUTATENBHOTO aIIapara);

® YCTHO (IS JIMLI C HAPYIICHUSIMHU 3PEHHUSI, ONIOPHO-/IBUTaTEIBHOTO aIllapara).
[Ipu HEoOXonMMOCTH AJi OOYYaIOLIMXCS C MHBAJTUAHOCTBIO MpOLEaypa OIEHUBAHUS
pe3yNbTaTOB O0YUEHHUS MOXKET MPOBOAUTHCS B HECKOJBKO ATAIOB.

MeToauyeckue peKOMeHIAMHU M0 BHINOJIHEHHI0 KOHTPOJIbHOI padoThI

MeToaudeckre peKOMEHJAIMM 10  BBINIOJHEHUIO KOHTPOJIBHOW  paboThI
PEeIyCMOTPEHbI B «METOAMYECKUX PEKOMEHIAIMSIX IO TOJATOTOBKE HAMUCAHHUIO U
oOpMIIEHHIO KOHTPOJIbHON paboThD», pazpabaTbiBaeMoil MpenojaBaTenieM Kadeapbl
Ha y4eOHBIH roj, B KOTOPOM pean3yeTcsl yueOHas JUCIUILTHHBI
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11. Ilepeyenb MHGPOPMANMOHHBLIX  TEXHOJIOIMii, MCIHOJb3yeMbIX HpPH
OCYLeCTBJICHHMH 00pa30BaTeJbHOI0 Ipouecca M0 JAUCHHMINIMHE, BKJIIOYasi
nepe4yeHb HeOOXOAMMOI0 NPOrpaMMHOr0 obecnedyeHusi 1 HMHGOPMAIMOHHBIX
CIIPAaBOYHBIX CHCTEM (IIPH HEOOXOAMMOCTH)
11.1 KoMmieKT JIMIEH3NOHHOT0 POrPAMMHOI0 o0ecredeHust

1.AntuBupycnas 3ammra Windows defender

2. Astra Linux, Libre Office

11.2 CoBpeMeHHBbIE PO(peccuoHATbHBIE 0a3bl JAHHBIX U HH(OPMAIIHOHHbIE
CIIPaBOYHbIE CHCTEMbI

1. UudopmanmonHo-npaBosas cucrema «Koncynbrant [Lmtocy;

2. UndopmanmonHo-npaBoBas cuctema «['apanr;

11.3 CepTudguunpoBanHbie NPOrpaMMHBIC M alllIapaTHbIE CPEACTBA 3aLIUThI
uHopmauuu
CeptuuuupoBaHHble NPOTrPpaMMHBIE U  aNllapaTHbIE CPEACTBA  3AIMTHI
UHPOpMaIUU HE NPETYCMOTPEHBI

12. Onmcanue MaTepHaJbHO-TEXHHYECKOM  0a3bl, HeoOXOoAMMON  1Js
OCyLIeCTBJIEHHSI 00pa30BaTEeJIbLHOI0 MPOLECCA MO AMCIUIIHHE
- AyJUTOpPUU ISl TIPOBEACHUS JICKIIMOHHBIX M CEMHHAPCKUX 3aHATHH,
000pyTI0BaHHBIC BUJICONIPOCKIIMOHHBIM 000PYI0BAaHUEM JIJIs TIPE3CHTAIINN, CPe/ICTBAaMHU
3BYKOBOCIIPOU3BEICHUSI, SKPAaHOM, JTOCKON MEIOBOW/MHTEPAKTUBHOM;
- O0ubnmoTeKy, HMEIOIIyI0 paboune MecTa JJisi CTYJIEHTOB, OCHAIEHHbIE
KOMIIBIOTEPAMU C IOCTYIIOM K 0a3aM JJaHHbIX U ceTu HTepHeT
- KOMITBIOTEPHBIE KJIACChl ¢ HAOOPOM JIMIIEH3MOHHOT'O 0a30BOTO MPOTPAMMHOTO
obecrieueHus JJisl TPOBEJICHUS TPAKTUYECKUX 3aHSITUN U BBIXOJIOM B TJIOOQIBHYIO CETh
Internet;

OobpazoBaTesibHbIE TEXHOJIOTHH

B npouecce n3yueHus: JUCUUILUIUHBL MPEAIIONIAraeTcs:

® COIPOBOXJIECHUE Kypca JIEKUHWW HArjasJHOW NPE3EHTAlUMEH, BKIIOYArOIIECH
MPaKTUYECKUE PUMEPDI, CXEMBI, TpadUKU, TAOTUYHBIN MaTepHa,

® PACCMOTPEHHE Ha CEMHUHAPCKUX 3aHATUSIX UHTEPAKTHUBHBIX CHUTYaIlMOHHBIX
3a/1a4 1o nMpoOeMaTuKe TUCIUTLTNHBI,

e pa300op KOHKPETHBIX CHUTyalluii, KOJUIEKTUBHOE OOCYXJICHHE MpoOIemM
poccHiicKoil U 3apy0exKHOUM MPAKTUKHU IO U3yYaEMbIM TEMaM;

® BHUpTyallbHOE OOILIEHWE B TEUEHUE CpOKa M3Y4YEHHS Kypca B UEIIX
oOecrieueHus JICKITUH U TIPAKTUYECKUX 3aHSATHH HEOOXOIMMBIM MaTE€pPHATIOM M TaKKe
KOHTPOJISI CAMOCTOSITEIbHON PabOThI CTYICHTOB.
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