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1. HammeHnoBaHmue AUCHUIIJINHBbI

b.1.2.1.6. «TexHONOrMM NPOABUHYTON aHAITUTUKMNY.

2. IlepeyeHb mnJaHMPyeMbIX Ppe3yJbTATOB OCBOEHHS O00pa3oBaTeJbLHOM

NPOrpamMMmblI

(nepequL KOMHeTeHHHﬁ) ¢ 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 —— YMeHHsI M 3HAHHS), COOTHECEHHbIEe
KOMIeTeHIIUH ¢ KOMIeTeHIM MU/ MHAMKATOPaAMH
1170 KOMIeTeHIINH
JAOCTHKEHUS KOMIIeTeHIINI
MK-2 CriocoO6HOCTH 1. IIpoBoauT 3HaTh:
PUMEHSTh CaMOCTOSITEIIbHBIC OCHOBHBIC METOJBI HCCJICIOBAHHS
COBpPEMEHHBIE WCCIICIOBAaHHS OM3HEC-TIPOIIECCOB c
UHCTPYMEHTHI OM3HEC-TIPOIIECCOB B | MCIOJIb30BaHUEM COBPEMEHHBIX
aHamm3a, B TOM | COOTBETCTBHUHU ¢ | HPOPMALIMOHHO-aHATUTHYECKUX
quce, ¢ | pa3paboTaHHOU CHCTEM.
UCTIOJIb30BaHUEM MIPOU3BOICTBEHHOM
UHTEIUIEKTYaJIbHBl | TPOrpaMMOii ¢ | Ymers:
X WCTIOJIb30BAHUEM IPUMEHSATH  OCHOBHBIE  METOJBI
UH(QOPMAIIMOHHO- | COBPEMEHHBIX UCCIIeIOBaHNs OM3HEC-TIPOIIECCOB B
AHATTUTHYECKIX WH(POPMAIMOHHO- HSKOHOMHUKE U (PuHAHCAX
cucTeM AQHATUTHYECKUX
CHCTEM.
JlemoHCTpHpYyET 3HAaTh:
BIAJIEHUE METOJaMH METO/I0JIOTUYECKUE TOAXOJbl U
coopa, aHanmW3a W | METOABI  cOopa, aHaigmza H
00pabOTKM  JIaHHBIX | 0OPAOOTKHU TAaHHBIX IJIsl IPUHATHS
ISt TPUHATHS | YMETh:
yTIpaBJIEHYECKUX MOJIeIMpOBaTh OM3HEC-TPOLIECCH Ha
pereHmit IIpY | OCHOBE METOAOB cOopa, aHalu3a H
MO/JIEIMPOBAHUH 00pabOTKM JMaHHBIX JUIS TPUHSATHS
OM3HEC-TIPOIIECCOB YIPABJICHUYECKUX PEIIeHUN
3. MecTOo AUCHUIUIMHBI B CTPYKType o00pa3oBaTeJibHOW NPOrpaMmbl
JHucuunnuHa «TexHonornn nTPOABUHYTOW AHAIMTUKUY  SIBISETCS

JTUCHUTUIMHOW MOJYJIsl HAINpaBJICHHOCTH MPOrpaMMbl MarucTparypbl «AHaINU3
U CTpaTerM4ecKUii MEHEDKMEHT B OHW3Hece»  I0 HaIpaBJICHUIO
rmoarotoBku 38.04.01 — DxoHOMUKA.

4. O0beM QUCHUIUVIMHBI B 3a4Y€THBIX €MHMIAX U B aKaJeMHYeCKHX yacax ¢
BbIleJIeCHHEM 00beMa ayJAMTOPHON (JIeKUMH, CEMHUHAPBI) U CAMOCTOSITEeJIbHOM
padoThl 00y4YAKOIIUXCH



Ounas dpopma

Tabmura 2
. Bcero Monyis 6(B
Bux yueonoii paborei no (B 3/e1. u 4acax) Jacax)
AMCLMIIJIMHE
OO0mas TPy10eMKOCTh 3 3E./108 4. 108
AMCHUIIJINHBI
Konmakmmnaa paboma - 40 40
Ayoumopnuie 3anamus
Jlekyuu 8 8
Cemunapul, npakmuyecKkue 32 32
3aHAMUS
68 68

Camocmoamenvuasn paboma

Bun tekymiero KOHTposs

KonTtponsHas pabora

KonTtponsHas pabora

Bun npomexxyrounoi

aTTeCTalun

Bun npomexyTouHoit 3auer 3auer
aTTecTaluu
3aounas ¢popma
. Bcero Cemectp 4(B
Bupa y4ye6Hoii padoTsl no (B 3/eq. w wacax) yacax)
TUCIHILTHHE
OO0mas TPyA0eMKOCTh 33E./108 4. 108
AUACHHILTAHBI
Konmaxmmuasn padboma - 24 24
AyoumopHnuie 3auamus
Jlexyuu 4 4
Cemunapul, npaxmuyecKkue 20 20
3auAmus
Camocmoamenvhasn paboma 84 84
Bun texymero KOHTpOIsS KonTtponrHas padora KonTtponsHas padora
3auer 3auer




5. CoaepxxaHue AUCHUILUIMHBI, CTPYKTYPHPOBAHHOEe IO TeMaM (pa3iaesam)
AUCHHUILIMHBI ¢ YKa3aHHeM HX 00beMOB (B aKkaJeMHU4eCKHMX 4acax) U BHIOB
Y4eOHBIX 3aHATHH

5.1 Cooepotcanue oucyunaunoi

Tema 1. MammuHoe 00y4yeHHe Ha python

[Mpumenenne pandas mns aHanm3a W 0OpaOOTKM JaHHBIX. buOIHMOTEKH
BU3yanu3auu naHHbix Matplotlib, Seaborn, Altair, Plotly Express. Exploratory
data analysis (EDA) - aHaau3 OCHOBHBIX CBOMCTB JaHHBIX, HaXOXKICHHE B HHUX
O0IIMX 3aKOHOMEPHOCTEH, paclpeaeNeHI 1 aHOMAaJUi, TTIOCTPOSHHUE HadallbHBIX
MOJIeNiell, 3a4acTyl0 C HCIOJb30BAaHUEM HMHCTPYMEHTOB  BH3yaJH3allUu.
ABTOMAaTH3AIHMs UCCIIEOBATEIHCKOTO aHaM3a JaHHBIX C UCIIOJIb30BaHWEeM pandas
profiling, ombrorexn Mitosheet, Bamboolib, Dataprep.

Metomuka CRISM-DM, mammuaHOe 00ydeHMe mis pemeHus 3amad Data
Mining. T'pagweHTHBIH CIyCK B MAaIlIMHHOM OOy4eHuHU. JlepeBbs pEUICHHI.
borrunr, Oyctunr, crekunr. ®peliMBopku MammHHOTO o0yuenus: XGBoost,
LightGBM, CatBoost, h20.ai. Knacrepuslii ananus, anroputMm k-means. [louck
aCCOIMATUBHBIX MPaBWI. AHAIU3 BPEMEHHBIX PSA0B. ABTOMAaTHYECKOE MAITUHHOE
obyuenue (AutoML): PyCaret, AutoGluon, LAMA.

MainHHoe 00yueHue U TEXHOJIOTUU Ha 0a3e MCKYCCTBEHHOTO MHTEIIEKTa
(MN) B mnaTtdopmMax OM3HEC-aHATUTUKHU U HAYKU O TAHHBIX.

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

bubimoreka Polars - sddexTuBHBIC AITOPUTMBI pacHapaieTUBaHUS |
KOUIUPOBAHUS U1l YCKOPEHUsS BBHIMOJTHEHUS AHAIUTUYECKUX 3a]a4: YMEHbBIICHUE
KOJIMYECTBA U30BITOUYHBIX KOMUH; 3P(EKTUBHOE KAIIMPOBAHHE MMaMATH; CBEICHHUE
KOH(MJIMKTOB TpU TMapajulelu3Me K MHHHUMYyMY; peanu3amus Ha Rust, a He Ha
Python (Rust HamHoro0 Jy4Iilie peanu3yeTt napauiennsm, Hexxenu Python).

Dask: muaHMpOBIIMK HH3KOTO YpPOBHS M 4YacTUYHas 3ameHa Pandas
BBICOKOI'O YPOBHSI, ODUEHTHPOBAHHBIN Ha BBINIOJHEHHE KOJAa HA BBIYUCIUTEIbHBIX
KJ1acTepax.

Ray: Hu3koypoBHEBBIN (PpeMBOpK mJisi pacnapaiienuBaHusi kojga Python
MEXIy mporieccopamu mwin kiactepamu. Modin: 3amena Pandas na 6aze Dask nnu
Ray.

Vaex: vactuunas 3amena Pandas, ucnonb3yromiasi JICHUBbIE BBIYHMCIICHUS,
9YTOOBI MO3BOJIUTH PabOTaTh ¢ OOJBIIMMHU HAOOpaMu JaHHBIX HA CTaHAAPTHBIX
kommbioTepax. Ero 3amena Pandas oxBarteiBaecT Hekotopbie APl Pandas, nHo
00JIbIlIe OpUEHTUPOBAHA HA UCCIIEIOBAaHUE JAHHBIX U BU3yaJTU3alUIO.



5.2. Yueono-memamuueckuii njian

Tabmuma 3
Ounas/3a09Hast
Tpya0eMKOCTh B 4acax
N HaumeHoBanune KonraxrHasi padora-AyauropHas ®opmbl
o
o aGora ) TEKYIEro
/i TeMbl (pa3jaena) P CaMocTo KORTDOI
AUCLHILIMHBI Bcero Ipakrt. n ATCIBHAS | o MOCTH
OGwast | Jlekuuu | cemuHapckue | pabora y
3aHATHUA
1 B
Tewma 1. Mamunnoe I/I;II{H(I)/IJ:I{/IeHPfe
obyuerue Ha python 54/54 | 20/12 | 412 16/10 34/42 AMBILLY
QJIBHBIX
3aJaHuN
2 |Tema 2. bubnauorexku
python i ananmm3za Boinonnenue
WHIUBU]TY-
Ooxbix 0GLeMOB 54/54| 2012 | 42 | 16/10 | 34/42 JUBHILY
CTPYKTYpPHUPOBAHHBIX QJIbHBIX
naHHbIX: Polar, Vaex, 3aJIaHui
Dask, Modin, Ray
KonTponbnas
B nenom no qucuumnune | 108 40/24 8/4 32/20 68/84 P
pabota
Hroro B%: 30/37 25/20 75/80
5.3. Cooeprrcanue cemunapos, NPAKMUYECKUX 3AHAMUIL
Tabmuma 4
IlepeyeHb BONIPOCOB 1J1s1 00CY:KIEHMSI
HanmenoBanmue Tem HA CEMMHAPCKHUX, IPAKTHYECKUX Dopmbl
(pa3nesioB) 3aHATHUAX, PEKOMEHAYeMble HCTOYHUKH NpoOBeIeHUA
AMCUMILIHHBI U3 paszjaesioB 8,9 (yka3piBaeTcs pa3iesa u 3aHATHI
NMOPSAJAKOBBIA HOMEP HCTOYHHMKA)
Tema 1. 1. Pemenue perpeccCHOHHOM 3a/1a4u C Beinonnenue u

noMmorsio onbroreku scikit-learn.

2. HUccnenoBaHue anropuTMoB
TIOCTPOCHHMSI aHCaMOJIeH JepeBbeB
peLICHU.

3. CpaBHEHHE MPOMBIIUICHHBIX
(bpeiiMBOPKOB MaIlTUHHOTO 00YYCHHUSI.

4. Hcrnonmp30BaHUE KJIACTEPHOTO aHATN3a
i perieHus 3agaa Data Mining.

5. CpaBHenue (¢peliMBOPKOB
MAaIIHHHOTO O0YYCHHUS, UCTIOIb3YEMbIX
JUTSL aHAJTM3a U IPOTHO3UPOBAHUS

3alIuTa
MPAKTUYECKUX
3a1aHui




HaumeHoBaHue TeM
(pa3aesioB)
AUCIHUILIHHBI

Ilepeyensb BONPOCOB 1JIs1 00CYKACHUS
HA CEMUHAPCKUX, NPAKTHYECKUX
3aHATHUAX, PEKOMEH/yeMble HCTOYHUKH
U3 paszjaesioB 8,9 (yka3piBaeTcsi pa3jies u
NMOPSAAKOBBIA HOMEP HCTOYHMKA)

Dopmbl
NMPOBeACHUS
3aHATHI

BPEMEHHBIX PAJIOB.

6. OcHoBHBIC PPEHUMBOPKH MAIITUHHOTO
oOyuenus ¢ pynkuueit  AutoML.

7. Pa3paboTka pekoMeHAaTeIHbHOM
CUCTEMBI.

8. IlpuMeHeHue TEXHOIOTUN MATHTHHOTO
00y4YeHHUS U UCKYCCTBEHHOTO
uHTeUIeKTa B matdopmax Bl u Data
Science.

OcHoBHas nuteparypa: 1-5
JlomomauTenpHas auTepaTtypa: 6-11

Tema 2. bubanorexku
python ansa ananusa
0O0JIBIINX 00BEMOB
CTPYKTYPHPOBAHHBIX
na"ubix: Polar, Vaex,
Dask, Modin, Ray.

1. ba3oBas aHaIWTHKAa U ONKCATCILHEBIC
CTaTUCTUKH Ha  OOJbIIUX  oOBbeMax
CTPYKTYpPHUPOBAHHBIX JTAHHBIX c
ncnons3oBaHueM ouonuorek Polar, Vaex,
Dask, Modin, Ray.

2. BusyanbHas aHaguTHKA OOJBIIHUX
o0BeEMaxX CTPYKTYPUPOBAHHBIX JAaHHBIX

3. MammunHoe oOyuyeHue Ha OOJBLINX
o0beMax JaHHBIX.

OcHoBHas nutepatypa: 1-5
JlononauTtensHas nurepatypa: 6-11

BrinonHenue u
3aIuTa
MPAKTUYECKUX
3aJaHui

6. IlepeyeHb y4eOHO-METOANYECKOr0 OOecredeHnsl sl CaMOCTOSITeILHOI padoThI
00y4yarommXxcs 1o JMCHUIINHEe
6.1. Ilepeuensv 6onpocos, 0mMmeoOUMBIX HA CAMOCMOAMENLHOE 0CE0CHUE OUCYUNTIUHDL,

dhopmul eneayoumopHoii camocmoamenvHou padoomut

Tabmuna 5

(pa3axenoB)
JTUCIHMIIJINHBI

HaumMmeHoBaHne TemM

Ilepeyens BONpocoB,
OTBOAMMBIX Ha

CaAMOCTOHATEJIBHOC OCBOCHHE

DopMbI BHEAYIUTOPHOH
CAMOCTOATEJIbHOM PadOThI

Tema 1. MamuusOe
oOyuenue Ha python

OcoOenHoctu (hpeiiMBOPKOB
AutoML: FLAML; TPOT,
Auto-sklearn.

N3yuenue METOJIMYECKUX
MaTepuaioB o TEeMe B
3JIEKTPOHHOM BH]IE u
PEKOMEHTyEMbIX paszaeion
OCHOBHOW ¥ JONOJHHUTEIBHOMN
JUTEPaTypHI, UHTEPHET -
WCTOYHUKOB.

[ToaroroBka k cemuHapam

Tema 2. bubaunorekun

MainmuHoe o0yuenue ¢ Dask

N3yuenue METOANYECKUX




HaumeHoBaHnue Tem
(pa3nesioB)
AUCIUIIIHHBI

Ilepeyens BONPoOCOB,
OTBOAMMBIX HA
CaMOCTOSITEJIbHOE OCBOCHHUE

®opMBbI BHEAYAUTOPHOU
CaMOCTOATEJIbHOM PadOThI

python ms ananusa
00JIBIINX 00BEMOB
CTPYKTYPHUPOBAHHBIX
nanubIx: Polar, Vaex,
Dask, Modin, Ray

MaTepHuasoB 1o TeMe B
3JIEKTPOHHOM BHUJIE H
PEKOMEHTYEMBIX pas3aenoB
OCHOBHOM ¥ JOMNOJHUTECIBHOM
JUTEPATYpHI, WHTEPHET —
HCTOYHUKOB.

[ToaroroBka Kk ceMuHapam
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6.2. Ilepeuenv eonpocoe, 3adanuil, mem 011 NOO20MOGKU K HMEKYyUieMy
KOHmMpOIo
IIpumepHvie memvul 0151 KOHMPOALHOU PAOOMbIL:

CryaeHTy B Hayajle ceMecTpa mpejjaraercs BoIOpaTh Keiic, Ha OCHOBE KOTOPOTO
pa3pabaThIBaThCsl AHATUTUYECKUU MpoeKT. [ 3TOro MOXKHO HCHOJIB30BaTh
JaTaceThl C Kaggle https://www.kaggle.com/datasets?search=customer,
coJiepiKallye KIMEHTCKUE JaHHbIe (Bcero 2466 pasnmuunsix Datasets).

Harmpumep:

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. IlpoBecTn wuccneaOBAaTEILCKUN aHAIW3 JAHHBIX: TMPABWIBHO MPOYUTATH
JTAaHHBIE, BBITIOJIHUTD MPEJBAPUTENBHYI0 00paboTKa TaHHBIX (preprocessing),
pPacCMOTpPETh OMHCATENIbHYI0 CTAaTUCTUKY, BHU3YyIM3UPOBATh JaHHEIE,
BBIJIBUHYTH MPEBAPUTEIIHHBIC THTOTE3HI.

2. O0oratuth naracer, MPOBEAs KIMEHTCKYI0 aHAJIUTHUKY: BHIMOTHUTH ABC-
XYZ (RFM, koropTHbIii) -aHaJIN3, UCIIONB3Ys Onbimoreku Python.

3. Co3marb, 00y4nuTh, OIEHUTH IO METPHKAM KauecTBa, OOBSICHHUTH MOJICIU
MaIlMHHOTO O00y4YeHHus OuOaroTeku Python, co3maTh mMpOrHO3 Ha HOBBIX
JTaHHBIX.

CoNoakrLOdE

Kputepun OannbHOM  OIEHKM  pa3idUMYHBIX (HOPM  TEKYIIEr0o  KOHTPOJIS
YCIIEBAEMOCTH COJICPHKATCS B COOTBETCTBYIOIIUX METOAUYECKUX PEKOMEHIALMIX

Kadeaphl.

7. ®OH OLEHOYHBIX CPEACTB AJIs NMPOBeJIeHHs] MPOMEKYTOUYHOH aTTeCTAlUuU
00y4aromuxcs mo JUCUMILIHHE

[lepeueHb KOMIIETEHIINI TIPEACTABIIEH B pa3zeie 2, KOTOPBIM XapaKTepu3yeT
MepPEUYCHb TUIAHUPYEMBIX PE3YJIbTaTOB 00YUEHUS M0 AUCITUIUIMHE, COOTHECCHHBIX C
MJIAaHUPYEMBIMU Pe3yJIbTaTaMi OCBOCHUST 00pa30BaTEIbHOM MPOTPAMMBI.

Tunoevie KOHmMPOIbHBIE 3A0AHUSA UTU UHbBLE MAM EPUATbL, HE0OX00UMDbBLE 01
OUYEHKU UHOUKAMOPO8 00CMUNCEHUA KOMNEMEeHY UL, YMEeHUTl U 3HAHUTL


https://www.kaggle.com/datasets?search=customer
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Tabnuia 6
Pe3yabTaThl 00y4YeHus TunoBbie KOHTPOJILHBIE
HIHKATOPbI (B1aJeHuUsi, yMEHUS U 3agaHus
HaumenoBanmne 3HAHHSA), COOTHECEHHBIE C
KOMIIETEHIIUU AOCTHRCHUA KOMIIETEHITUSAMU/ MTHAUKATO
KOMIETEH U PaMHu J0CTUKCHUA
KOMIICTCHIIUH
[1K-2 1.ITpoBoauT 3HATB: 3amanue 1
CriocobHOCTB CaMOCTOSITENIbH | OCHOBHbIE OuOnmoreku u | B aHanutuyeckoi
MPUMEHSITD ble bpeiiMBOpKH aHaynmza | matdopme Loginom, B y3ie
COBPEMEHHBIC WCCJICIOBAHHUSI JaHHBIX ©W MeToabl uX | Python, nucronb3ys
WHCTPYMEHTHI OouzHec- HCITOJIH30BaHUS B | OubnmoTeky pandas u
aHaJIM3a, B TOM | [IPOLIECCOB B | COBPEMEHHBIX sklearn, BBIIOJTHUTD OUYUCTKY
4ucle, C | COOTBETCTBUH C | UH(POPMALIMOHHO- U Ipeo0paboTKy JaHHBIX,
UCIIOJIb30BaHUE | pa3pabOTaHHON | aHATUTHYECKHX CHCTEMax | pe3yibTaThl
M MIPOU3BOJICTBEH BU3YaIH3UPOBATH
WHTEIUICKTYQJIbH | HOU YMeTs: BCTPOSHHBIMH CPEJICTBAMU
BIX IPOrpaMMOil ¢ | IPUMEHSTh ocHoBHBIE | Loginom
MH(OPMALIMOHH | UCHOJIb30BaHUE | OMOJINOTEKU aHanu3a | 3ajxanue 2
o- M COBPEMEHHBIX | JAHHBIX B COBPEMEHHBIX B nnardopme Power Bl
QHAIUTUYECKUX | MH(OPMALMOHH | UH(POPMALIMOHHO- Desktop, B Mmogysne Power
CUCTEM o- aHAIUTUYECKUX cuctemMax | Query, HCTIONB3YS
AHATUTHYECKUX oubnroteky pandas u
CUCTEM. sklearn, BBIIOJTHUTH OYUCTKY
U Ipeo0paboTKy JaHHBIX,
pe3yabTATHI
BU3YaIH3UPOBATH
cpencrBamu Power Bl
Desktop
2. /lemoHcTpUpy | 3HaTh: 3ananme 1
eT BIIaJICHUE | OCHOBHBIE METOABI cOopa, | B Anaconda Jupyter
METOJAMH aHanmmza u  00pabotku | Notebook, ucronb3ys
cObopa, aHanu3a | JAHHBIX ¢ | 6ubnmnoreky python
U 00paboOTKH | UCTIONB30BaHUEM Bamboolib uiu Mitosheet (ra
JTAHHBIX st | Gubamotek python BbIOOD), MPOBECTH
MPUHSITUS YMmeTs: UCCIIeJIOBATENILCKUN aHAIIN3
VIIPaBICHYCCKH | MPUMEHSTH OCHOBHBIC | IaHHBIX (PHHAHCOBOTO WJIN
X pelIeHui MpH | MEeTOAbI cOopa, aHAIM3a U | IKOHOMHYECKOIO JaTacera,
MOJICIUPOBAHUU | 0OpaOOTKM  JAaHHBIX  C | BBIIBUTH CKPBITHIE
OousHec- UCIIOJIb30BaHUEM 3aKOHOMEPHOCTH C MOMOIIBIO
MPOIIECCOB oubmmorexk  python s | cozmaHus Mojenu
PUHSITUS MAIIMHHOTO O0y4YeHUs

YIPaBICHUYECKUX PEIICHUI

3aganmue 2

B Colab ucnons3ys
oubmmoteky Pandas v
Polars mpoBecTtn
HUCCIIEIOBATEILCKUN aHAIN3
IKOHOMHYECKUX
(bHAHCOBBIX) TAHHBIX
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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 orpannueHus oOnommoreku 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. [lepeyeHb OCHOBHOI ¥ 10MOJHUTEJIbHOM JJUTEPATYPbI, HEOOXOAUMOM 15T
O0CBOCHMS JUCHMILIUHBI

Hopmam UBHO-npaeoeébvle aKmaul:

. @enepanbubiii  3akoH  Poccmiickoit  ®epepamun «O6  mHpOpManuwy,
UH(OPMAITMOHHBIX TEXHOJOTUSIX M O 3amuTe uHpopmanum» Ne 149-D3 ot
13.07.2015 r.
. [Tacnopt HamumoHnansHOM mnporpammel «l{udpoBas sxoHOMHMKAa Poccuiickoit
Oenepauun» (yrB. npesuguymom CoBera mnpu Ilpesunentre PO 1o
CTPATETUYECKOMY PA3BUTUI0O W HAIMOHAIBHBIM IPOEKTaM, MPOTOKOJI OT
24.12.2018 N 16).
. I'ocynapctBennas mnporpamma Poccuiickoit @eneparuu "NubopmanmoHHOE
obmectBo (2011-2020 roxawr)" (B pen. Ilocranosnenus [IpaButenscrBa PO ot
18.05.2011 N 399).

a) OCHOGHaA:
. IInac, x. B. Python nns cioxHbIX 3a7a4: Hayka O JaHHBIX U MalIMHHOE
0o0y4eHHe : MPAKTUYECKOE PYKOBOACTBO : mep. ¢ anri. / JIx. B. Ilnac. — CaHkT-
[TerepOypr : [Murep, 2021. — 576 c. — (bectcemnepsr O’Reilly). — ISBN 978-5-
4461-0914-2. — 9BbC Znanium.com. — URL:
https://znanium.com/catalog/product/1739601 (nata ob6pamenus: 18.12.2023). —
TekcT : 3JIeKTPOHHBI.
. Cunen, JI. OcuoBel Data Science u Big Data. Python u Hayka o gaHHBIX :
npaktuueckoe pykooactBo / JI. Cunen, A. MeiicMan, M. Amu. — CaHKT-
[TerepOypr : IMurtep, 2018. — 336 c. — (bubnunoreka nporpammucta). — ISBN
978-5-496-02517-1. — OBC Znanium.com. — URL:
https://znanium.com/catalog/product/1766398 (nata oOpamenus: 18.12.2023). —
TeKCT : 3JIEKTPOHHBIN.

0) OononnumenvHan:

. JleckoBen, IO. Amnamu3 OosbliMX HAOOPOB [AaHHBIX MPAKTHYECKOE
pykoBoactBo / JI. k. Yineman, FO. JleckoBen, A. PamgkapamaHn ; mep. ¢ aHIJI.
A. A. Cnunkuna. — 2-e uzn. — Mocksa : JIMK IIpecc, 2023. — 500 c. — ISBN
978-5-89818-304-2. - ObC Znanium.com. — URL:
https://znanium.com/catalog/product/2102592 (nara obpamenus: 18.12.2023). —
TEeKCT : 3IEKTPOHHBIN.
.Hansau, O. T'. lannble: xpaHeHue U oOpaboTka . yueOnuk / O. I'. Jlagsan ;
OunynuBepcurer. — MockBa | UHOPA-M, 2021. — 205 c. — (Bsicmee
obpasoBanue: bakanaBpuar). — ISBN 978-5-16-016447-2. — OBC Znanium.com.
— URL: https://znanium.com/catalog/product/1149101 (mata oOpareHus:
18.12.2023). — TeKCT : 2JIEKTPOHHBIN.

9. Ilepeuenb pecypcoB HHGOPMAIMOHHO-TEJEKOMMYHUKAIMOHHOH CeTH
«HHTEepHET», HEOOXOAMMBIX VIS 0CBOCHMS JUCHUIIIMHBI

1. https://cloud.google.com/bigquery/docs/sandbox — crpanuma BigQuery sandbox.
2. https://www.anaconda.com/ — crpanwuria 3arpy3ku Anaconda.

3. https://cloud.yandex.ru/services/datalens — cepuc BH3yaM3anuu U aHajamu3a
AHHBIX SIHAEKC.

4. TTopTtan oTKpHITHIX TaHHBIX Poccuiickoit deneparnuu 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 - TMPaKTUYECKUHl  Kypc
«ITocTpoeHre KOpHOpaTUBHON aHATMTUYECKOH MI1aTHOPMBD»

6. https://practicum.yandex.ru/ycloud/ - Gecrnatueiii kKype «MHXeHep 00JIAYHBIX
CCPBUCOB»

7. https://rise.articulate.com/share/BtQjKOgEy1IktRKR6g2hPZ5KnRDJhB8k#/ -
Pocrenexkom 6usnec. [lnardopma yrpaBieHus 1aHHBIMH

10. MeToanyeckue yKazaHusi 1Jsi 00y4aOIIUXCA M0 OCBOCHHUIO TN CIMILIMHBI

OOyyaromuMcst B pamMKax CaMOCTOSITEIbHOM pabOThl CleIyeT HCIOJIb30BaTh
Meroanueckiue peKOMEHIAIMU IO IUIAHUPOBAHUIO M OpPraHu3allii BHEAYJIUTOPHOMN
CaMOCTOSATENILHONH  pabOThl  CTYIEHTOB TI0  OOpa3oBaTENIbHBIM  IpOTpaMMaM
OakanmaBpumaTa W Maructparypbl B DUHAHCOBOM YHUBEPCUTETE, YTBEPXKICHHBIC
[Tpukazom pektopa Ne1040/0 ot 11.05.2021 .

CamocTtosiTenbHas paboTa CTyACHTOB MPOXOAUT BHEAyauTOpHO. OpraHuzanuu
CaMOCTOATENIbHOM ~ pabOThl  CHYXUT  y4€OHO-TEMAaTUYECKUW IUIAH  HU3YyYCHHS
JTUCHUUIUIMHBL. B aHHOM TJlaHe yKa3aHa TEeMaTHWKa JIEKIUWA, CEMUHApOB, BOMPOCHI U
3alaHusl I8 CaMOCTOSITENIbBHOTO u3ydeHus. Bo Bpems Jekuuil  HEoOXOAMMO
KOHCIIEKTHPOBATh coJiepkaHue Jekiuuu. [locie nexnum Heo0X0IMMO OTpeIakKTUPOBATh
3anmuck, O(OPMUTH KOHCIEKT, JOIOJHSS €ro Cojep)KaHue JIOTOJHUTEIHLHOU
unpopmarmeit. [Ipu opopMiaeHnn KOHCIIEKTa 1EJIECO00Pa3HO BHIJCISITH HA3BAHUS TEM
1 GOPMYITMPOBKHU BOMPOCOB, OCHOBHBIE OINPECICHHUS, IPUMEPHI.

[Ipu moAroTroBke K CeMUHAPY HEOOXOJIMMO H3YYUTh BOMPOCH CEMHUHApA,
COOTBETCTBYIOIINIA TEOPETUUECKUN MaTepuall, feas s ce0si HeoOX0JUMBbIE 3ariCH B
paboueit Tetpaau. [locne 3aHATUIA HEOOXOAMMO MPOCMOTPETH 3aNIMCAHHBIE PEUICHUS U
BOCCTAHOBUTH B PELICHUSIX UMEIOIIUECS POOEIIBI.

[Ipn 3aTpyAHEHUHM B pEHICHUWU NPAKTUUYECKUX BOIPOCOB (3a7ad), MOXKHO
00paTUThCsl 32 KOHCYJIbTalMel (OMOoIbi0) K mpenojaaBaTento. CeMuHapbl TPOXOMT,
KaKk TpaBWJIO, B MHTEPAKTUBHON (opMe M MpenojaBaTesib YYUTHIBAET aKTUBHOCTH
00yJaroImuxcsi, HANPaBJICHHYI0 Ha pEHIeHUE MNPEIJIOKEHHBIX BOIMPOCOB (BApUAHTOB
3a/1a4), a Tak’Ke BApUAHTOB OTBETOB Ha pelllaeMble BOIPOCHI (IIPOOIEMBI).

He crnemyer 0osiThcs MaTh HEBEPHBIM OTBET WM JIOMYCTUTh WHYIO OIIUOKY:
UCIIpaBJICHUE M aHaJIU3 OIIMOOK B pekUMe OOIIeHUsT C TpernojaBareyieM |
COKYPCHHUKAaMH B XOJI€ CEMUHapa CoCOOCTBYeT OoJiee TIIyOOKOMY OCBOSHHUIO YYEOHOTO
Marepuansa W MPEayNnpexaacT BO3HUKHOBEHHE OIMMOOK B JanbHeimeMm. [lomarniaue
3a7aHusl (MOATOTOBKY K 3aHATHSIM) CIEAYET OCYIIECTBISATH perylispHo. Eciau To unum
WHOE 3aJlaHKe, MPU TOATOTOBKE K CEMHHApy BBI3BAJIO 3aTpyAHEHUE, HEOOXOIUMO
o0OpaTUThCA K TNPENOJABaTEN0 3a KOHCYyJbTalued. PerynspHOCT B BBIITOJIHEHUH
JIOMAITHUX 3aJlaHui (MOJTOTOBKE K 3aHATUSM) - BaXKHBIM (PAaKTOp KadueCTBEHHOIO
OCBOEHUS TUCIUTITUHBI.

MeToanueckue peKOMEHAAUMH MO OOYYEHHMIO JIML € OrPAHUYEHHBIMHU
BO3MOKHOCTSIMH 3/10POBbSI

[Tpodeccopcko-mipenoraBaTenbCKuit COCTaB 3HAKOMUTCS c
MICUXO0JIOTO(PU3UOTIOTHIECKUMH OCOOCHHOCTSIMU OOYYaIOIUXCd MHBAJIUIOB M JIUI[ C
OTpaHWYCHHBIMA  BO3MOXHOCTSIMU  310poBhsi  (OB3). Ilpm  HeoOxomammocTu
OCYLIECTBJISIETCS ~ JIONOJIHUTENbHAs  NOAJEpKKAa  MPENoAaBaHUs  ThIOTOPAMH,


https://cloud.yandex.ru/training/corpplatform
https://practicum.yandex.ru/ycloud/
https://rise.articulate.com/share/BtQjK0gEy1lktRKR6q2hPZ5KnRDJhB8k%23/
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IICUXOJIOTaMHU, COLIMATIbHBIMU PAOOTHUKAMHU, IPOLIEAIIMMY NOATOTOBKY aCCUCTEHTAMH.

B kypce npeanonaraercss HCIOJIb30BaTh COLIUMAIbHOAKTUBHBIE U PE(PIEKCUBHBIE
METOJIbI O0yUYEHUSs, TEXHOJIOTHH COIMOKYIbTYPHOU peabHINTAIIMK C IENbI0 OKa3aHUs
MOMOIIN B YCTAHOBJICHUH TOJHOLIEHHBIX MEXJIMYHOCTHBIX OTHOILIECHUH C APYTHMH
CTYJACHTaMH, CO3AaHUU KOM(OPTHOTO MCHUXOJOTUYECKOTO KJIMMara B CTYICHUECKOH
rpynne. Ilogbop u pa3paboTka y4eOHBIX MaTepUATOB TMPOU3BOAATCA C YUYETOM
MPEOCTAaBIICHUSI MaTepuaia B pPa3IMYHBIX (QopMmax: ayauaibHOW, BU3YaJbHOM, C
MCIIOJIb30BAaHUEM CIICIUANBHBIX TEXHUYECKUX CPEJCTB U MH(DOPMAILMOHHBIX CHUCTEM.
OcBoenne nucuuiuivHbl unaMu ¢ OB3 ocyliecTBiIseTcsl ¢ UCHOIb30BAaHUEM CPEJICTB
oOyueHusi OOIIEr0 M CHELMaJIbHOTO0 Ha3HAYeHMs (IEPCOHAIBHOTO M KOJUIEKTHBHOIO
UCIOJb30BaHus).  MaTepuaabHO-TEXHUUYECKOE  OOecleueHue  MpeaycMaTpUBaeT
npucrocodnenre ayauropuid k Hyxkaam jaun ¢ OB3. dopma npoBefeHus aTTecTaluu
Ul CTYJEHTOB-WMHBAJIUAOB  YCTAHAaBIMBAeTCS C  y4ETOM  HHAUBUAYAIbHBIX
NCUX0(PU3NIECKUX OCOOEHHOCTEM.

st cryaentoB ¢ OB3 npenycmarpuBaeTcs focTynHas (opMa NpeaoCcTaBICHUS
3aJJaHui OLIEHOYHBIX CPEJCTB, @ UMEHHO:

® B TICUYATHOM WM DICKTPOHHOW Qopme (I JUI C HAPYIICHUSIMHU
OTIOPHOABUTATEIBHOIO aNapara);

e B [€YaTHOM (opMe WIIM DJIEKTPOHHOH (POopMe ¢ yBEIMYEHHBIM IIPUPTOM U
KOHTPACTHOCTBIO (17151 JIML] C HAPYIICHUSMHU CIIyXa, PEUH, 3pEHHUsA);

® METOJOM YTEHHUS aCCHCTEHTOM 3aJaHusi BCAyX (VIS JIHMI C HAPYIICHUSMHU
3penus). CTyeHTaM ¢ MHBAJIMAHOCTBIO YBEIMUHUBAETCSA BPEMs Ha MOJTOTOBKY OTBETOB
Ha KOHTPOJIbHBIE BOIPOCHI.

Jljis TakuxX CTYJIEHTOB IMpEeayCMaTpUBAETCS HOCTYIHas GopMa MpeJoCTaBICHUS
OTBETOB Ha 33/1aHUs, & UMEHHO:

® MUCHMEHHO Ha OyMare WM HaOOpOM OTBETOB Ha KOMIIbIOTEpE (IJIs JUI C
HapyILIEHUSMH CITyXa, peun);

e BHIOOPDOM OTBETa M3 BO3MOXKHBIX BAPUAHTOB C HCIIOJIB30BAHUEM YCIYT
aCCHCTEHTa (7151 JIUI] C HAPYIIEHUSIMU OTIOPHO-IBUTATEIBHOTO amapara);

® YCTHO (IJIs JIUI C HAPYIICHUSMH 3PEHHSI, OTIOPHO-IBUTATEIBHOTO allapara).
[Ipu HeoOxonuMoCTH JUIsl 0O0YYarOMIMXCSl C MHBAJIMIHOCTBIO MPOLEAypa OLEHUBAHUS
PE3yJIbTaTOB O0YUYEHHS] MOXKET MPOBOJUTHCS B HECKOJIBKO 3TAIOB.

MeToanuyecKkue peKOMEH/IAIUH 110 BbINOJIHEHNI0 KOHTPOJIbHOI PadoThI

Mertoauyeckue pEeKOMEHJAlUK 1O BBINOJHEHUI0 KOHTPOJBLHON pPadoThl
peaycMOTpeHbl B «METOIUYECKUX PEKOMEHJAlMAX MO MOATOTOBKE HAMUCAHUIO W
0ohOpMIICHUIO KOHTPOJBHOM paboThI», pa3zpabaThiBaeMOM IpernojaBaresieM Kadeapbl
Ha y4eOHBIN o/, B KOTOPOM peaau3yeTcs yueOHasi TUCITUTITUHBI

11. Ilepedenb  HMHPOPMALMOHHBIX  TEXHOJIOTHM, HCMOIB3YEMBIX  IpHU
OCYUIECTBJICHUU O0pPa30BaTEIBHOIO IMpoliecca IO IUCHUUIIIMHE, BKJIOYas IEepeueHb
HE00XO0IUMOI0 MPOTPAMMHOI0 00ecTrieueHHs] 1 TH(POPMALIMOHHBIX CIPABOYHBIX CUCTEM
(1pu HEOOXOAMMOCTH)

11.1 KoMmieKT AUIEH3UOHHOTO MPOTPaAaMMHOI0 00€CTIeYeHHSI

1. AwnrtuBupycnas 3amurta ESET NOD32
2. Windows, Microsoft Office
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11.2 CoBpemeHnHble mpodecCHOHAIbHBIE 0a3bl JaHHBIX W HH(POpPMAIIMOHHBIC
CIIPAaBOYHBIE CUCTEMBI

1. UadopmarnmonHo-npaBoBas cuctema «Koncynpraat [Lmrocy;

2. UndopmanmoHHo-mipaBoBas cuctema «['apant;

11.3 CeprudunmrpoBaHHbie TpoOrpaMMHbBIE U amlapaTHbIE CPEICTBA 3AIUTHI
uHbOpMaIuu

CepTudunupoBaHHble TPOTPAMMHBIE U amllapaTHBIE CPEACTBA  3aIUTHI
uH(pOpMAaIUU HE MPEyCMOTPEHBI

12. Onucanue MaTepHaJIbHO-TeXHHYECKOW 0a3bl, HeO00XO0AMMOH JJA
ocCylecTBJIeHHsI 00pa30BaTeJIbHOIO MPoliecca 10 JUCIHHUILIUHE

- QyIUTOPUU JJI1 TPOBEICHHUS JICKIIMOHHBIX M CEMHUHAPCKUX 3aHSITHUH,
000py1I0BaHHBIC BUJICONIPOCKIIMOHHBIM 000PYI0BAaHUEM JIJIs TIPE3CHTAIIUN, CPeICTBAaMHU
3BYKOBOCIIPOM3BEICHUSI, SKPAaHOM, JTOCKON MEIOBON/MHTEPAKTUBHOM;

- O0ubnMoTeKy, HMEIOIIYyI0 paboune MecTa JJisi CTYJEHTOB, OCHAI[EHHBIE
KOMITBIOTEPAMH C IOCTYIIOM K 0a3aMm JaHHBIX U ceTh HTepHeT

- KOMIIBIOTEPHBIC KJIACCH C HAOOPOM JIMIICH3UOHHOTO 0a30BOTO MPOTPAMMHOTO
oOecrieueHus IS MPOBEICHUS TMPAKTUICCKUX 3aHATHI U BBIXOJOM B IJI00aTBHYIO CETh
Internet;

Oobpa3oBaTeibHbIE TEXHOJIOTMH

B npouecce n3yueHus: JUCUUILUIUHBL TTPEAIONIAraeTcs:

® COIPOBOXKJIECHUE Kypca JIEKUHWW HArJasJHOW NPE3EHTAlUMEHN, BKIIOYArOIIECH
MPaKTUYECKUE PUMEPDI, CXEMBI, TpadUKU, TAOTUYHBIN MaTepHa,

® PACCMOTPEHHE HAa CEMUHAPCKUX 3aHATUSIX UHTEPAKTUBHBIX CHUTYaI[MOHHBIX
3a/1a4 1o npoOeMaTuKe TUCIUTLTNHBI,

e pa300p KOHKPETHBIX CHUTyallul, KOJUICKTUBHOE OOCYXICHHE MpoOIemM
pOCCHIICKOI 1 3apyO0exKHOUM MPAKTUKHU IO U3yYaE€MbIM TEMaM;

e BUpTyallbHOE OOLIEHWE B TEUEHUE CpOKa M3Y4YEHHS Kypca B UEIIX
oOecrieueHus JICKITUN U TPAKTUYECKUX 3aHSATHH HEOOXOAMMBIM MaTE€pPUATIOM M TaKKe
KOHTPOJISI CAMOCTOSITEIbHON PabOThI CTYACHTOB.



