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1. HammeHoBaHue TUCHUAIIIMHBI
Huctumuaa b.1.2.2.2.1 «TexHonorum npoJBUHYTON aHAIUTUKK

2. IlepevyeHb IUIaHHPYEMbIX Pe3yJbTATOB OCBOEHHS 00pPa30BaTeJbLHOI
nporpamMmsl (mepedyeHb KOMIIETEHIHII) ¢ YKa3aHUEM UHINKATOPOB HUX I0CTHU-
JKeHUs] U NJIAHNPYEMBbIX Pe3yJIbTATOB 00yUYeHUsl 10 JUCIHUIIIHHE.

Huctuminaa «TexHonoruu npoJBUHYTOM aHAIMTUKU» oOecrieuyuBaeT Qop-
MHUPOBAHUE CIEIYIOUUX KOMIIETEHIUH.
Tabnuna 1 — CTpykTypa IJIaHUPYEMbIX pe3yJbTaTOB O0YUYEHHS MO JUCIUTUINHE

PesynbraTel 00ydeHust (yMeHUs

MEHSATh METOAbI HH-
TEJIEKTYaJIbHOTO

aHaJM3a [AHHBIX K
PEILIECHUIO0 TPUKJIIAL-
HBIX 3aJa4, CBS3aH-
HBIX C OKa3aHUEM
(UHAHCOBBIX YCIyT

HBIMH METOJaMH HH-
TEJUIEKTYaIEHOTO
aHaJ M3a JAaHHBIX U
MaIIMHHOTO 00y4e-
HUS, WCIOJIb3yeMBbIC
B OKOHOMHKE U (H-
HaHCaX.

2. Brnaneer mpodec-
CHOHAJIBHOW TEepMHU-
HOJIOTUEH B 001acTH
OONBIINX JAHHBIX U
MalIuHHOTO O0yue-
HUSL.

3. Bmageer coBpe-
MEHHBIMH TTaKeTaMH
NPUKIAJHBIX  TIPO-
rpamMM, peau3yko-
IIMMHU METO/1bI 00pa-
0OTKH OOJIBIINX JaH-
HBIX W MAalIMHHOTO
o0y4yeHHs] TpU OKa-
3aHUM (DUHAHCOBBIX

YCIIYT.

Nunukaropel ..
Kon HaumenoBanune Y 3HAHUSI), COOTHECEHHBIE C
IOCTHIKEHUS
KOMIIETEHI[NHA KOMIIETEHIINHU KOMITETCHIIMSIMU/UHIUKATOpaMHU
KOMIIETEHIUHA
OCTHIKEHUS KOMIIETEHIINU
[1K-6 Cnocobnocts mipu- | 1. Brmageer ocHOB- | 3HaTh:

OCHOBHBIE METOJIbI MHTEJUICK-
TyaJIbHOTO aHANu3a JaHHBIX W
MAIlMHHOTO  OOy4YeHHs, WC-
M0JIb3YEMbIC B 9KOHOMHKE H
(buHaHCaX

YMers:

HPUMEHSTh OCHOBHBIE METO/IbI
WHTEIJICKTYaTbHOTO aHaIN3a
JAHHBIX M MAIIUHHOTO 00yue-
HUS B DKOHOMUKE U (pUHAHCAX

3HaTh:

OCHOBHBIE TEOPETHUYECKHE
HOJIOXKEHHUs B 00J1aCTH MallluH-
HOTO OOYYEHUs U aHau3a JIaH-
HBIX

YMers:

UCIIO0JIb30BaTh OTKPHITYIO
JOKYMEHTAIMI0 1o Iiatdop-
MaM, ppeiiMBopkam u OuOIHO-
TEKaM MAITUHHOTO OOyYEeHHUS U
aHaJn3a JIaHHBIX

3HAaTh:

CIIEKTP JOCTYIMHBIX OUOIHOTEK,
(bpeliMBOpPKOB U mIatdopm
MalIMHHOTO OOy4YeHHUs U aHa-

JUTAKA  OOJBIIUX  JaHHBIX,
MPUMEHSEMBIX B SKOHOMHKE U
¢uHaHCcax

YMers:

NPUMEHSTh TAKeThl NPUKIIa-
HBIX IpOrpaMM, OUOIHOTEKH,
(bpeliMBOpPKH U TIIATHOPMEI




4. Tlpumenser Mo-
Jed  MallMHHOTO
oOyueHus i pene-
HUS  TPAKTHYECKHUX
3ajau B obmactu
pes0CTaBICHUS Pu-
HAHCOBBIX YCIIYT.

5. Oo6nagaet
HaBBIKAMH aHAJIN3a U
o0paboTku  (puHaH-
coBoi MH(popManuu,
HEOOXOAUMON IS
pelieHus 3aja4 B 00-
JTacTH (PUHAHCOBOTO
aHajM3a,  KPEIHT-
HOTO CKOPHHTIa JKO-
HOMHYECKOTO  TIpO-
THO3MPOBAHHUS

MalIMHHOTO OOy4YeHHUs U aHa-
JUTHKU OOJBIINX JaHHBIX MPH
OKa3aHUU (PMHAHCOBBIX YCIIYT

3HaTh:

3agaun ¥ MeTo sl Data Mining,
METOJIUKY IPOBEICHUS KPOCC-
WHYyCTPUATBLHOTO  CTaHIApTa
Data Mining (CRISP DM)
YMeTs:

HCIOJIb30BAaTh OHOJINOTEKH
python st perenus 3aaa4 Ma-
IIMHHOTO OOYYCHHS, BKIIIOYast
MOJIy9eHUE JAHHBIX, WX IIpe-
no0paboTKy, co3ganue u o0y-
YeHHE MOJENH, TIOHHUHT MO-
JIeNT, OIEHKY W OOBsICHCHHE
MOJCIN, ACIION MOACIU C HUC-
[10JIb30BaHUEM NumPy,
Pandas, Scikit-learn, mpume-
HATh (PEHUMBOPKH aBTOMATH-
3MPOBAHHOTO MAIIMHHOTO 00Y-
YEHHS.

3HaTh:
0COOCHHOCTH Pa3IUYHbBIX
JIOCTYITHBIX OuOIMOTEK,

(b peliMBOpPKOB U maatdopm
MaIlTMHHOTO O0YYEeHUs ISl pe-
meHus 3ajgad B obnactu ¢u-
HAHCOBOTO AaHaJM3a, KpPEIHT-
HOIO CKOpPHMHra 3SKOHOMHYE-
CKOTO MTPOTHO3UPOBAHHS
YMers:

MPUMEHSTh pPa3IUyHble Ouo-
JIUOTEKH, GPEeRMBOPKHU U IJaT-
(hopMBI MalTUHHOTO OOYYECHHS
JUIsL pelIeHus 3a1a4 B 00J1acTu
(uHaHCOBOrO aHajiM3a, Kpe-
JUTHOTO CKOPUHTa SKOHOMHUYeE-
CKOTO MTPOTHO3UPOBAHHS

ITKH-6

CroocoOHOCTE aHa-
JU3UPOBATh U IPO-
THO3UPOBATh OCHOB-
HBIE COIHAJIBHO-
DKOHOMHYECKHE I10-
Kasarend, Tpesia-
ratb  cTparermue-
CKHe HaHpaBJ’IeHI/IH
SKOHOMHYECKOTO

Pa3BUTHS HA MUKPO-

1. IIpumensier MeTo-
JTUYECKUNA HHCTPY-
MEHTapHii CUCTEM-
HOT'O aHaJn3a U MO-
JIeTUPOBAHMSI SKOHO-
MHUYECKHX IpoLec-
COB JJ1s1 000CHOBA-
HUSl BHEIPEHHUS WH-
HOBALIMOHHBIX pa3-
PaboOTOK C LETTBIO

3HaTh: WHCTPYMEHTApui CH-
CTEMHOT'O aHAJIN3a ¥ MOJICITHPO-
BaHUS YKOHOMUYECKHUX MpOIIeC-
COB 11 OOOCHOBaHMsI BHEIpE-
HUS WHHOBAIIMOHHBIX pa3pado-
TOK C LIEJIBIO MOJYYEHUS KOHKY-
PEHTHBIX MPEUMYIIECTB U 00ec-
TIEYCHHSI OTIEPEIKAIOIIETO POCTa
Ha HOBBIX W Pa3BUBAOIIUXCS
pBIHKaX
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, M€30- W MaKpo-
YPOBHSAX

MOJTY4CHUST KOHKY-
PEHTHBIX PEUMY-
LIECTB U obecreue-
HUS OTIEPEXKAFOIIETO
pOCTa Ha HOBBIX H
Pa3BUBAIOIIUXCS
PBIHKaX.

2. OO0OCHOBBHIBAET
MEePCIEKTUBBI H3Me-
HEHHM OCHOBHEIX CO-
MaJILHO-3KOHOMH-

VYMeTb: BHEAPATh WHHOBAILIMOH-
HBIE Pa3pabOTKU MPUMEHEHHOTO
CHCTEMHOI'0 aHalIM3a U MOJEIu-
pOBaHMsI 3KOHOMHYECKHX IIpO-
1IECCOB

3HaTh: HM3MEHEHHS OCHOBHBIX
COIMAIIEHO-DKOHOMHYECKHUX I10-
Kasarejael M CTpaTeru4yeckKue
HaIpPAaBJICHUS 3KOHOMHUYECKOIO

YEeCKUX IOKa3aTesiel | pa3BUTUS HAa MHKpPO-, ME30- U
U CTpaTernyeckue | MaKpoypOBHSIX

HaNpaBJICHUS DKOHO- | YMETb: 0O0OCHOBBIBATH IEp-

MHYECKOT0 Pa3BUTHS | CIIEKTUBbl M3MEHEHHUH OCHOB-

Ha MHUKpO-, M€30- U | HBIX  COLIMAJIbHO-IKOHOMHUYE-

MaKpOYPOBHSIX. CKUX IOKa3aTesel U cTpaTeru-

YEeCKHUE HaIlpaBJIEHUs 3KOHOMHU-

YECKOr0 Pa3BUTHUSI HA MHUKPO-,

M€30- 1 MAaKpOYPOBHSIX.

3. MecTo TUCHUIUIMHBI B CTPYKTYpPe 00pa30BaTeibHOM MPOrPaMMbl

JucunminHa «TeXHOJIOrMM MPOABUHYTOM aHAIUTHUKU» BXOAUT B Monyib
JUCIUIUIMH TI0 BBIOOPY, YIIYOJSIONIMX OCBOCHHE IMPOTPAMMBI MarucTpaTypbl
(b.1.2.2), sBnseTcss AUCUUILIMHON MO BBIOOPY 5 MOAyJsi 00pa3oBaTebHOM MpoO-
rpaMMbl TIOATOTOBKY MarucTpoB 1o HarpapieHuto 38.04.01 — «9koHomukay, Maru-
cTepckoi mporpamMmbl « DMHAHCOBBIM aHAIU3 M OLICHKA MHBECTUIIMOHHBIX pellie-
HUI» OYHOU POpPMBI OOyUEHHUS.

4. O0bemM IMCHUILIHHBI (MOIYJIs1) B 32YE€THBIX €IHHUIIAX U B aKaJeMHuye-
CKHMX 4acax ¢ BblIeJeHHeM 00beMa ayIMTOPHOI (JIEeKIUH, CEMUHAPBI) U CAMO-
CTOSITEJIbHOM Pa00ThHI 00yYaOIIMXCH (B ceMecTpe, B CeCCHIO)

Tabmnia 2 — O0beM AUCLHUIUIAHEI B 3aUE€THBIX €IUHUIIAX U aKaIeMUUYECKUX
qacax

Bup yueOHoii padoThl o AuCHH- Beero Cemectp
(B 3/e m ya- | (MoayJib) 5
fume cax) B (4acax)
OO61mas TpyA0€MKOCTh UCIUTUTHBI 3/108 3/108
AyIUTOPHBIE 3aHATHUS 32 32
Jlexuun 8 8
CeMuHapckue 3aHSATHS, B T. 4. 3aHATHUS B 24 24
UHTEPaKTUBHOHN (popme
CamocrosiTenpHas pabora 76 76
Bup Texyniero KoHTpoist KonTtpoms-
Has paboTta
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5. CopepxxaHue JUCUUILIMHBI, CTPYKTYPHPOBAHHOE MO TeMaM (pasje-
JIaM) TUCUMILIMHBI ¢ YKa3aHHUeM UX 00beMOB (B aKaJIeMUYeCKHX 4Yacax) U BU-
0B y4eOHBIX 3aHATHIl

5.1. Conep:xkanue TMCUUILIIMHBI

Tema 1. MamunHoe 00yyeHue Ha python

[Tpumenenue pandas 11t aHanu3a 1 00pabOTKU JaHHBIX. bubinoTexu Bu3ya-
au3aruu naHHeIXx Matplotlib, Seaborn, Altair, Plotly Express. Exploratory data
analysis (EDA) - aHaau3 OCHOBHBIX CBOMCTB JaHHBIX, HAXO0XICHUEC B HUX OOIIMX
3aKOHOMEPHOCTEH, paclpeIeICHU U aHOMAJIH, TOCTPOCHUE HAYAIbHBIX MOJICIIEH,
3a4acTYIO C UCIOJIb30BAHUEM MHCTPYMEHTOB BU3YaJU3alUU.

ABTOMAaTH3aIMsl UCCIEAOBATEIBCKOIO aHAIN3a JAHHBIX C MCIOJIb30BAHUEM
pandas profiling, 6udauorexu Mitosheet, Bamboolib, Dataprep.

Meronuka CRISM-DM, mammaHOe 00ydeHue mjig perieHus 3amad Data
Mining. ['paiueHTHBIN CITyCK B MAIIMHHOM OOy4eHuH. JlepeBbs pemienuii. barrunr,
OyctuHr, crekuHr. dpeiimBopku mammHHOTO 00y4eHHs: XGBoost, LightGBM,
CatBoost, h20.ai. Kinactepnsiii ananus, anroputm k-means. I[Touck accoruaTuBHBIX
npaBWi. AHaJIW3 BPEMEHHBIX PsOB. ABTOMATHYECKOE MaIIMHHOE OOy4YeHHE
(AutoML): PyCaret, AutoGluon, LAMA.

MainaHoe oOy4eHrue U TEXHOJIOTMU Ha 0a3e MCKYCCTBEHHOTO MHTEJUICKTA
(M) B mnatdpopmax OU3HEC-aHATUTUKHU U HAYKU O JTaHHBIX.

Tema 2. buoanorexku python nis anaausa 00abMHKX 00bEMOB CTPYKTY-
pupoBaHHbIX JaHHBbIX: Polar, Vaex, Dask, Modin, Ray.

bubnuoTteka Polars - 3¢ hekTHBHBIE aITOPUTMBI pacrapaieTMBaHUs U KIIITHU-
pOBaHUS JJI1 YCKOPEHUS BBIMOJHEHUSI aHATUTHYECKUX 3a/1a4: YMEHBIIICHUE KOJIH-
4yecTBa M30BITOYHBIX KOMUH; 3((HEKTUBHOE KAIIMPOBAHUE MAMATH; CBEICHUE KOH-
(GIIMKTOB TpU Mapajuieiu3Me K MHHUMYyMY; peaiu3anus Ha Rust, a He Ha Python
(Rust HamHoOTO NydIlle peanusyeT napaaienusm, Hexxenu Python).

Dask: mianupoBIIMK HU3KOTO YPOBHS U YacTUYHAas 3aMeHa Pandas BICOKOTO
YPOBHSI, OPUCHTHPOBAHHBIN Ha BBHIMOJTHEHUE KO Ha BRIYUCIMTEILHBIX KIacTepax.

Ray: Hu3koypoBHEBBIN (pelMBOpPK I pacrapasuienuBaHus koga Python
Mex Iy nponeccopaMu win knactepamu. Modin: 3amena Pandas Ha 6a3ze Dask nmm
Ray.

Vaex: uvactuunas 3ameHa Pandas, ucnosb3yromasi JE€HUBBIE BBIYMCICHHUS,
YTOOBI MMO3BOJIUTH PAabOTATh C OONBIIMME HAOOPAMH JTAHHBIX HAa CTAHJAPTHBIX KOM-
netotepax. Ero 3amena Pandas oxBateiBaeT Hexotopsie API Pandas, Ho Gosbie
OpUEHTHPOBaHA Ha MCCIICIOBAaHNE JAaHHBIX U BU3YaIU3aIIHIO.



5.2. Y4yeOHO-TEeMATHUYECKHUI IIJIAH

Ta6mumna 3 — CoaepkaHue yueOHO-TEMAaTUUECKOTO TJIaHa U3YUYEHUS JTUCIIH-

IIJIMHBI
Ne TpynoeMKocTh B yacax
n/m AynutopHas pabota Dopmel
Hanmenosanue Cemu- Camo- | Tekyiero
TeM (pasaenos) Beero | 0. HAPBI 1 3aHSATHS B CTOA- | KOHTPOJIS
JMCIMTUTAHBI Jlekuun | mpaxTH- | uHTepakTup- | TC/IbHAs | ycrieBae-
tad yeckue | HbIX popmax pabora MOCTH
3aHATHUS
1 | MamwunHOe 00yye- Brimonne-
Hue Ha python HUE
16 4 12 6 3g | A
BUJTY-
AITbHBIX
3alaHui
2 | bubnuorekn Brrmonne-
python nans aHna- HUE
JIA3a OOIBIINX WHIU-
00BEMOB CTPYKTY- 16 4 12 6 38 | Bumy-
PHUPOBAaHHBIX J1aH- AITBHBIX
Hbeix: Polar, Vaex, 3a7aHnN
Dask, Modin, Ray
HUTOro 108 32 8 24 12 76
% 100 50

5.3. Conep:kaHue CeMMHAPOB, MPAKTHYECKUX 3aHATHH

Tabnuna 4 — Tembl UCTUTUINHBI, (POPMBI IPOBEJICHUS U COJIEP)KaHIE CEMHUHAPOB U
MIPAKTUYECKUX 3aHITUI

HepequL BOIIPOCOB JIs1 O6C}’)KI[CHI/I$I Ha CCMHUHAPCKUX,

HanmenoBanue rem Dopmsbl
MPaKTUYECKHUX 3aHATUAX, PEKOMEH1yeMbl€ UCTOUYHUKU
(pa3nmenoB) nuCIH- . MIPOBEICHUS
u3 pazzenoB 8,9 (ykas3bIBaeTcs paszien U HOPsIKOBBIN .
TUUTMHBI 3aHATHN
HOMEp UCTOYHHKA)
MaisHoe 00yuenue | 1. PemeHue perpecCMOHHOM 3ajaud ¢ MOMOIIBIO OMO- | Y CTHBIN
Ha python nuorexw scikit-learn. ompoc,  00-
2. UccnenoBanue alrOpUTMOB MOCTPOSHHS aHCaMOIIel | cyKaeHue
JIepEBbEB PEIICHUN. JMCKYCCHOH-
3. CpaBHeHHE MPOMBIIUICHHBIX (PEeHMBOPKOB MAaIlMH- | HBIX po-
HOTO 00Yy4YEeHUSI. osiem, BBI-
4. Vcnonp30BaHNE KIACTEPHOIO aHAIW3a Ul PELLICHUS | CTYNJICHUS

3amad Data Mining.

5. CpaBHeHue (ppeliMBOPKOB MAIIIMHHOTO O0yUYEeHHMS, HC-
MOJIb3YEMBIX JJIs aHAJIM3a U TPOTHO3UPOBAHUS
BPEMEHHBIX PAJIOB.

6. OcHOBHbIE (PpEeHMBOPKH MAIIMHHOTO OOY4YEHHUs C
¢ynkuueit AutoML.

7. Pa3zpaboTka peKOMEH/IaTeIbHON CHCTEMBI.

8. IlpumMeHeHne TEXHOJIOTUN MAIIMHHOTO OOy4YeHHsS U
HMCKYCCTBEHHOTO MHTEIUIeKTa B ruiaropmax Bl u Data
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Science.
OcHoBHas nuTeparypa: 1-5
JlonmonHuTenpHas aureparypa: 6-11

bubnuorekn  python | 1. ba3oBast aHaIUTHKA U ONUCATENIbHBIE CTATUCTUKU HA | Y CTHBIN
Juis aHanusa OOIBIIMX | GONBIINX 0OBEMAX CTPYKTYPUPOBAHHBIX TAHHBIX C oIpoc, y4da-
00BEMOB CTPYKTYPHPO- | yeronp3oBanuem 6ubnuorek Polar, Vaex, Dask, Modin, | ctue B

BaHHBIX JaHHBIX: Pol.fslr, Ray. IPYIIOBO
\R{aex, Dask, - Modin, 2. BusyanbHas aHaIUTHKA OOJIBIINX 00beMaxX CTPYKTY- | JHUCKYCCHH,
ay PUPOBAHHBIX JAHHBIX MIPE3ECHTALINH,
3. MamunHoe 00y4eHre Ha O0JIbIUX 00beMax JaHHBIX. | BBITOJIHCHUE
OcHoBHas nuteparypa: 1-5 3a71aHus 10
JononnurensHas aureparypa: 6-11 IIPOTHO3UPO-
BAHUIO  Jes-
TEJIbHOCTH
KOMITAHUH

6. IlepeyeHb y4eOHO-MeTOAMYECKOT0 o0ecneYeHUsI ISl CAMOCTONATE b~
HOM padoThI 00YYAKOIMXCH 110 TUCHHUILIHHE

6.1. IlepeyeHb BONMPOCOB, OTBOJMMbIX HA CAMOCTOSITEIbHOE OCBOEHME
AUCHHUIIMHBI, (POPMbI BHEAYIMTOPHOI CAMOCTOSATEJIbHOH PadoThI

K BHeaynutopHbIM (hopMaM CaMOCTOSITEILHONM PabOThl CTYJICHTOB OTHO-
CSTCS:

- NOJATOTOBKA K CEMUHAPCKOMY 3aHSITHIO;

- MOATOTOBKA K PEUICHUIO U MPOBEPKE 33]1a4;

- OJITOTOBKA KOHTPOJBHOU PabOTHI;

- MOJATOTOBKA K 3a4ETYy.

Ha cemuHapckux 3aHSATHSX BCE CTYJIEHTHI JOJHKHBI MPUHUMATH AKTUBHOE
y4qacTue B 00CYXKJICHHH M3y4aeMbIX BOMPOCOB U YMETh JEMOHCTPHUPOBATH 3HAHUE
MpakTHIEeCKOro MaTepuana. [Ipu BEICTyIUICHUH, CTyICHTaM HEOOXOIMMO apTyMeH-
TUPOBAHO M3JIaraThb CBOKO MO3MIUIO, MOJKPEIUISATh €€ KOHKPETHBIMH JaHHBIMU,
yMeTb 0000111aTh, apryMEHTUPOBATh U CUCTEMATH3UPOBATh CTAaTUCTUYCCKHUE JIaH-
HBIC.

Ha cemuHapckux 3aHATHSX NMPENoAaBaTesb MPOBEPSET BBHIIOJIHEHUE CAMO-
CTOSITEJIBHBIX 3aJIaHUIM U KAYECTBO YCBOEHHUS 3HAHUM.

Tabnuua 5 — TeMbl JUCHUIUIMHBI, H3y4YaeMble BOMPOCHI U OPMbI BHEAYTUTOPHOMN
CaMOCTOSATENbHON pabOThI

HanMeHOBAHME TeM Ilepeuens Bonpocos, OTBO- DopMel
(pa3/1eTI0B) JMCLITITHHI JUMBIX Ha CAMOCTOSITEIb- BHEAyIUTOPHOHN CaMOCTOSI-
p HOE OCBOCHHE TeIbHOU pabOThHI

Mamunnoe 00y4uenue na python | OcobeHHoctn  (perimBop- | Pabora ¢ y4eOHO# nuTepaty-
koB AutoML: FLAML,; | poii, paboTta ¢ KOHCIIEKTOM U
TPOT; Auto-sklearn. clafIaMH JIEKIINH,
COCTaBJICHHUE TUIaHA U TE3HCOB
OTBETA;




COCTaBJICHUEC OTBCTOB Ha KOH-
TPOJIBHBIC BOIIPOCHI;
IMOATr0TOBKA K TUCKYCCUHU

bubmuoreku python nns ananusa | MammHHOE 00YYEHHE C PaGora ¢ y4eOHOIl nmuTepary-
00JIBIINX 00BEMOB CTPYKTYpUPO- | Dask poii, paboTa ¢ KOHCIIEKTOM H
BaHHBIX JAaHHbIX: Polar, Vaex, claiIaMy JICKITHH,

2

Dask, Modin, Ray COCTaBJIEHHE IIJIAHA M TE3HCOB

OTBETA;
COCTaBJICHHE OTBETOB Ha KOH-
TPOJIbHBIE BOTIPOCHI;
MOATOTOBKA K IUCKYCCUU

6.2. [lepeyeHnb BONMPOCOB, 3aJaHUii, TeM /sl MOATOTOBKH K TeKyIIeMY

KOHTPOJIK0
IIpumepHBbIii epeYeHb TeM ISl BHINOJHEHUS KOHTPOJIbHOM padoThbI:

CryneHTy B Havajie ceMecTpa MpeajiaracTcs BLIOpaTh Keic, Ha OCHOBE KOTOPOTo pa3pabaThl-
BaThCS AHAMTHYCCKHUN TPOEKT. JIJIsl 3TOro MOKHO MCIOJIb30BaTh aataceTsl ¢ Kaggle
https://www.kaggle.com/datasets?search=customer, coaepskaiiye KIMCHTCKHAE JaHHbIC (BCEro
2466 pasnuuHbix Datasets).

Hanpumep:
. Customer Personality Analysis.
. Telco Customer Churn.
. Shop Customer Data.
. Customer Segmentation.

1
2
3
4
5. Mall Customer Segmentation Data.
6. Credit Card customers.

7. Starbucks Customer Survey.

8. Airlines Customer satisfaction.

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

1. HpOBeCTI/I I/ICCHeJIOBaTeHBCKI/Iﬁ AHAJIN3 JaHHBIX: ITPABUJIBHO IPOYUTATh JAHHBIC, BHIITIOJIHUTH
MpeBapUTENIbHYI0 00pab0oTKa JaHHBIX (preprocessing), pacCMOTPETh ONMUCATEIBHYIO CTaTH-
CTUKY, BU3YAJIM3UPOBATH JAaHHBIC, BBIABUHYTH IIPEABAPUTCIIBHBIC TUIIOTEC3bI.

2. O6oraTuTh JaTaceT, MpoBeis KIMEHTCKYIO aHaIUTUKY: BRINOTHUTE ABCXYZ (RFM, koropt-
HBI) -aHaTu3, UCTIOJB3Ys OubmoTexu Python.

3. Co3nath, 00yYUTh, OIICHUTH TI0O METPUKAM Ka4eCTBa, OOBSICHUTH MOJIETH MAIIMHHOTO O00y4e-
Hus 6ubnanorexku Python, co3aath mporHo3 Ha HOBBIX JAHHBIX.

OneHka 3HaHUH CTYJIEHTOB OCYILECTBJSETCS B OalaX C y4eTOM OLEHKH paboThl B
cemecTpe (HamucaHue pedepara, ayAUTOPHBIX CAMOCTOSTENbHBIX PA0OT M JOMAIIHUX 3a/laHUM,
pelLIeHHe 3aad ¥ y4acTHe B 00CYKICHUAX Ha NPAKTUYECKUX 3aHATUAX U Jp.), OUEHKH UTOTOBBIX


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

3HaHUM ([0 pe3ynbTaTaM »BK3aME€Ha) M B COOTBETCTBHHM C KpuTepusmu DOHUHAHCOBOTO
YHHUBEPCUTETA pean3yeTcs CIeyIoNM 00pa3oM:

Neni/n Bujg oruyernoctu Baniabl
1. PaGora B cemecTpe 40
2. OKk3aMeH 60
Hroro: 100

Tabmuia 6 - DopMbI TEKYIIET0 KOHTPOJIS YCIIEBAEMOCTH U UX OaJUTbHAs OLICHKA

Kpurepuii ouenkn babl MeToanka OeHKH
[Tocelienre ayIMTOPHBIX 3aHATUM 7 MaremaTuueckuid pacuer
Ou=7 : Kz x II3

I'me O — cymma 6amoB; K3 — konnuecTBo
ayJIUTOPHBIX 3aHATUN MO AUCUUILIMHE; 113 —
KOJIMYECTBO 3aHSATUM, MOCEUIAEMbIX CTY/IEH-

TOM
AKTHBHOCTh TP MPOBEACHHUU 13 Joxmaz, npe3enrtarus — 10 6amios
ayTUTOPHBIX 3aHATUI NudopmanronHoe coodmenue — 5 6amion

VYyactue B o0cyxaeHun — 3 Ganna

Kpatkoe BoicTymnenue — 1 Gamn

Pemenue pacueTHbIX 3a1a4 — 1 0amn
AKTHBHOCTB TIPH IIPOBE/ICHUH BHE- 10 [ToaroroBka MaTepHuaaoB W BHICTYIUICHHE Ha
ayJMTOPHOM PabOTHI CTYJICHYECKMX HAYYHBIX KOHQEpPEHIMsIX, B
NIEYATHBIX U3JIAaHUSIX, B TOM YHCIIC U Y HUBEP-
cureta - 10 6amioB

CamocrosiTenbHast pabota  cTy- 10 BoinonHenue KoHTposbHOM padboTsl — 10 Gai-
JIeHTa IO0Jl PYKOBOJICTBOM Iperno- JIOB
JaBaTenst

C 1enpro CTUMYIMPOBAaHUS CUCTEMATUYECKON MOATOTOBKU CTYIEHTOB K IPAKTUYECKUM U
CEMHUHAPCKHUM 3aHATHAM M0 JUCHUILIMHE B TEUEHUE CEMECTPa BBOJUTCS KOMIUIEKCHBIN MOJIXO K
OLICHKE, II0Jy4aeMOU CTYJEHTAMH T10 UTOr'aM U3y4€HHUs IUCUMIIINHBL. Ha OCHOBaHMM NOJI0KEHUS
0 cHCTEeME OIIEHKU 3HAaHUU cTyleHTOoB B ®uHaHCOBOM yHuBepcuteTe neictByer 100-0amnpHas
CHUCTEMA OLIEHKH 3HAHMH. DTO O3HAYAET, YTO OLIEHKA, II0JydyaeMas 110 UTOraM NHCbMEHHOM 3K3a-
MEHAI[MOHHOM pabOoThI, COCTOUT U3 JIBYX YaCTEH: TEKYIIEro KOHTPOJIS CTYIEHTOB B CEMECTPE —
MaKkcUMaibHas olieHKa 40 6aioB U pe3yIbTaTOB MPOMEKYTOUHON aTTECTallu — MaKCUMaJIbHast
orieHka 60 0amoB.

Texkymuii KOHTPOJIb OCYLIECTBISETCA B X0JIe y4eOHOro mpolecca U KOHCYJIbTUPOBAHMS
CTYJEHTOB, 10 Pe3yJIbTaTaM BHIIIOJHEHHS CaMOCTOSATEIbHBIX paboT. OCHOBHBIMU (POpMaMH TEKY-
IIETO KOHTPOJISl 3HAHUM SIBJIIOTCSL:

— pelleHue 3a7a4, TECTOB U UX 00CYXKJEHHE C TOUKU 3pEHUs yMEHUS HopMy-

JUPOBATh BBIBOJbI, BHOCUTh PEKOMEHJAINK U MPUHUMATh aJIeKBaTHbBIE yIpaBleHYe-
CKHE PEILLEHUS;

—  BBINIOJIHEHUE KOHTPOJIbHBIX 3aJJaHUI U 00CYXIeHUE Pe3yIbTaTOB;

— 00CyX/1eHUs 3aKOHO/ATENIbHBIX, TPABOBBIX 1 HOPMATHUBHBIX aKTOB.

Bropas cocraBisiomas OLEHUBAET YCTHBIM OTBET HA 3a4€TE U HE MOKET IpeBbIaTh 60
0asioB.

40 6ay10B, MOTYYEHHbIE CTY/IEHTOM B T€UEHHE CEMECTpPA, JOJKHBI 03HAYaTh CaMyYIO BbI-
COKYIO XapaKTepUCTUKY ero padoTsl. Takoi 6aym1 moyydaroT CTYJEHTBI, KOTOpbIE Ha MpaKTHie-
CKHX 3aHSITHUSX CUCTEMATHUUECKH MIOKa3bIBAIOT BHICOKHE PE3YJIbTATHI IIPH ONPOCAX, IPOSIBIIAIOT aK-
TUBHOCTb MPU OOCYKIEHUU U3ydaeMbIX TPOOJIEM, B TTIOJITHOM 00bEME BBITIOJHSIOT y4eOHYIO TTPO-
rpaMMy, HE UMEIOT IPOIYCKOB.
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MaxkcuManbHas OlleHKa OTBETa Ha 3aueTe orneHuBaeTcs B 60 6amnoB. Kaxapiii Bompoc B
OuiieTe UMeeT CBOIO JIOJIO B OOIICH OIeHKE B 3aBUCUMOCTH OT CIIOKHOCTH. Hampumep, 3a nmepBbIid
TEOPETUYECKHI BOIPOC MAKCHMAIILHO OLIEHUBAETCs 15 OalioB, Ba CIEIYIONINX TEOPETHICCKIX
BOITpoca oreHuBaroTcs 1Mo 10 6ayioB, 3aa4a — MakKCUMaIbHO 15 6ajIoB ¥ MATH TECTOB — 10 2
OaJa KaXkJ(pli MPaBUJIBHO PELIECHHBIN TECT.

bannpHas cucrema arrectanuu:

- cryaeHt, mony4uBimmid ot 50 1o 100 6amioB, cauTaeTcs aTTeCTOBAHHBIM, MOJTYYHUBITUI
oT 0 10 49 0a/IOB - HE ATTECTOBAHHBIM;

- CTY/ICHT, olyyuBIHii ot 50 10 69 6ayIoB, CYNTACTCS ATTECTOBAHHBIM Ha «YyJIOBJIECTBO-
PUTEIBHOY;

- CTYZIeHT, moay4uBIHid oT 70 10 85 GalIoB, CYMTAETCS ATTECTOBAHHBIM Ha «XOPOIIIOY;

- CTYACHT, moJayuuBIInid oT 86 10 100 GayyIoB, CUMTAETCS aTTECTOBAHHBIM Ha «OTIUYHON.

Takum oOpa3om, eciu CTYyIEHT IO UTOoraM padoTHl B cemecTpe Habupaer 21 Gami, a mo
UTOTaM MHUChbMEHHOH paboThl — 60 OayoB, To o0mas cymma 81 6amn COOTBETCTBYET OKOHYA-
TEIBLHOM OLIEHKE 4 «XOPOIIIO».

Ecnu crynenT nonomien K sk3aMeHy ¢ otieHkoi 0 0amoB, To mpu 0e3ylpedyHoOM KadecTBe
MMCbMEHHON SK3aMEHAIIMOHHOM pabOThl OH MOXKET MOJYYUTh UTOTOBYIO OIIEHKY I10 JAaHHOM JTHC-
[UIUIMHE TOJBKO 60 6aIoB, YTO COOTBETCTBYET OLIEHKE «YAOBIECTBOPUTEIHHOY.

O naHHOM MOAXO/E K OLIEHKE 3HAHHUM CTYJIEHTOB MPEINo/1aBaTesib HHYOPMHUPYET CTYICHTOB
Ha MEPBOM CEMHHAPCKOM (IIPaKTUYECKOM) 3aHATHH. Ha mocineaHeM ceMHUHAPCKOM 3aHSITHU CTY-
JIEHTaM COOOIMIAeTCs OIICHKA, KOTOPYIO OHHU TOJIYYalOT MO UTOTaM pabOThI B CEMeCTpe.

CTyneHThl MOTYT yIYUYIIUTh CBOIO OLIEHKY IO UTOTaM palOTHI B CEMECTpE 3a CUeT OTpa-
OOTKH MPOMYIIEHHBIX 3aHATUI WM TTOJIYY€HHBIX HEYOBIETBOPUTEIHHBIX OLICHOK HA CEMUHApaX.
BwMmecre ¢ Tem, Bce 0TpabOTKH MOTYT OBITh OCYIIECTBICHBI B KOHCY/IbTAIIMOHHBIE JTHU B MEPHOT
He 0oJiee IBYX KOHCYJIbTAIM C MOMEHTA MOJIYYSHUS OLICHKU «HEYOBJICTBOPUTEIBHOY» UITU TIPO-
mycka 3aHsaTuil. ToabpKko B cirydae 00JIe3HU CTYJCHT MOXKET 0TpadaThIBaTh MPOMYCKH B O0JIee MO3/1-
HUE CPOKH.

OTtpaboTka IPOMyCKOB, UMEBIIUX MECTO MO MPUYUHE PaOOTHI CTYJIEHTOB BO BpEeMsl 3aHs-
THI1, HE I0ITYCKAETCA.

7. ®OH/ OLIEHOYHBIX CPEJICTB JIJIsl MPOBeIeHusI MPOMeKYTOYHOM aTTecTa-
MU 00yYAKOIIMXCS MO JUCHUILUIHHE

7.1 IlepeyeHb KOMIIETEHIMI ¢ YKa3aHUEM NHINKATOPOB UX JOCTHKEHHUS
B Mpoliecce 0CBOeHNs1 00pa30BaTeJIbHOM MPOrPaAMMBbI

ITepeueHb KOMIETEHIINI C YKa3aHUEM UHIUKATOPOB UX JJOCTUKEHUS B TIPO-
11ecce OCBOEHUS 00pa30oBaTEIHLHOM MpOrpaMMbl YKa3aHbl B pazzaene 2 «IlepeueHn
TJIAHUPYEMBIX PE3yIbTATOB OCBOCHMS 00pa30BaTEIHLHON MpOrpaMMbl (TIEpeueHb
KOMIIETEHIIMI) ¢ YKa3aHHUEM WHIUKATOPOB UX JOCTHKEHUS U IUIAHHUPYEMBIX pe-
3yJIbTAaTOB OOYUEHHUS MO JUCIUTUIMHE.

7.2. TunoBble KOHTPOJIbHbIE 3aJaHUS WJIN UHbIe MAaTePUAJIbl, He00X0aU-
MbIe JJIf1 OLIEHKH MHIUKATOPOB JOCTHKEHUSI KOMIIeTEeHIMH, YMEHNH U 3HAHU A

IIpumepHbIii MepedYeHb BOMPOCOB /I MOATOTOBKH K 3a4eTy
1. OxapakTepu3yiTe OTIUIHS MOHATHI UCKYCCTBEHHBIA WHTEIJICKT, MAITUHHOE
oOydeHue u rimyookoe o0ydeHHe.

11



2. OxapakTepHu3yiTe MpoLecc NOArOTOBKHU aHHBIX U pa3paboTKu QyHKIUN B
MalTUHHOM O0YUYEHUHU.

3. OxapakTepu3yiTe NpUHLIUIBI PAOOTHI MAIIMHHOTO OOYYEHUS: BUIBI
MaIIUHHOTO OOYYEeHHS] U MUHUMU3aLUs PYHKIIUU TIOTEPb.

4. OxapakTepuszyiTe METPUKHU KauecTBa KilacCU(PUKALUU: MATPUIA OIHUOOK
(merounocreii), Accuracy, Precision u Recall, F1-mepa.

5. OxapakTepu3yiTe OCHOBHbIE BO3MOKHOCTU OubiuoTteku Polar.

6. Oxapakrepusyiite orpannueHusi oudmmoreku Polar.

7. OxapakTepu3yrTe OCHOBHBIE BO3MOXHOCTH OMOIMOTEKH Vaex.

8. OxapakTepu3yiTe orpaHuueHusT ONOIMOTEKH Vaex.

9. OxapakTepu3yiTe OCHOBHBIE BO3MOKHOCTH OnOimoTeku Dask.

10. OxapaxTepusyiiTe orpannyeHust Oudnuotexu Dask.

11. Oxapakrepu3yiiTe OCHOBHbIE BO3MOKHOCTH OubOanoTeku Modin.

12. Oxapakrepusyiite orpannueHusi ondauorexku Modin.

13. OxapakTepu3yiTe OCHOBHbIE BO3MOKHOCTH OMOIMoTeKkH Ray.

14. OxapakTepusyiite orpanuueHusi oudauorexku Ray.

I[IpumepHbIe NpaKTHYECKHE 321aHUS K 324eTy:

1. Pazpabotka cuenapueB ABC-XYZ, RFM, koropTHOro - aHaJIM30B B BEIOpaHHOMN
cpene.

2. Buzyanuzanust pe3yJbTaToOB aHATUTUKHU: B OnbamoTeku Altair, Plotly, a Taxke
BCTPOEHHBIMHU cpeacTBamu miatgopM Deepnote (mnu Datalore, Mode).

3. ba3oBas aHaJIMTHKA U OMKCATEIbHBIC CTATUCTHKU Ha OOJIBIINX 00hEMax CTPYK-
TYpUPOBAHHBIX JaHHBIX C UCIOJb30BaHUueM OnomoTek Polar, Vaex, Dask, Modin,
Ray.

4. BusyanpHas aHAJIUTHKA OOJIBITUX 00beMaX CTPYKTYpHPOBAHHBIX JaHHBIX C UC-
noib3oBaHueM ouonmotek Polar, Vaex, Dask, Modin, Ray.

IIpuMmep Ouutera AJ1s1 NPpOBEICHUA 3a4eTa

DenepajibHOE TOCYIAPCTBEHHOE 00pa3oBaTe/ibHOE OK0/IKETHOE YUpeKIeHue
BbICIIEr0 00pa30BaHUsA
«@®uHaHcoBblil yHuBepcuter npu [Ipasureascree Poccuniickoin Pexepanum»
(ApocaaBckuii puanan OUHYHHBEPCUTETA)

Kadenpa «OKOHOMUKA ¥ (PUHAHCHD)

Juciummbaa  «TexHoI0ruu NpoABMHYTOW aHAIUTUKN

Ounman SApocnaBckuit ®opma 00ydyeHHs oUHast
Moayns 5 Hanpasnenue 38.04.01 «Oxonomuka» Ilpodpuns «DPUHAHCOBBIN aHAIN3 U

OIIEHKA MHBECTUIIMOHHLIX PENICHUI

BWJIET JJISI 3BAYETANe 1
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No Bormpocsr 6unera Makcumaib-
/11 HBIN
6asn
1 | OxapakTepu3yiiTe OCHOBHbIE BO3MOXHOCTH OnbOaroTexu Polar 30 GanoB
2 | Busyaimzanus pe3ysibTaToB aHAIUTHKA: B OubOmuoteku Altair, Plotly, a 30 GamioB
Tak)Ke BCTPOCHHBIMU cpeactBamu tiatrgopm Deepnote (nmm Datalore,
Mode)
IToaroroBun Tapacosa A.1O.
Yr1Bepxaaro:
3aBenyronui kadeapoit Cupotkun C.A.

«OKOHOMHUKA U (PUHAHCHD»

Ta6nuna 7 - [IpuMepbl OLICHOUHBIX CPEACTB AJIsl MPOBEPKU CHOPMUPOBAHHO-

CTH KOMHCTGHI.[HI?I

Komnerenuus

TunoBble 3aganus

[IK-6 CrocoOHOCTE
MIPUMEHSITh METOJIBI
WHTEIUICKTYaJIbHOTO
aHaju3a JaHHBIX K
PEIICHUIO TPUKJIIAJI-
HBIX 3aJ1a4, CBSI3aH-
HBIX C OKa3aHHEM
(MHAHCOBBIX YCIIYT

1. Biajgeer OCHOBHBIMH METOJAMH HHTE/IEKTYAJIbHOIO aHAJIU3a
JAHHBIX M1 MAIIMHHOIO 00y4YeHusl, HCIOJIb3yeMble B JKOHOMHUKE U
¢dunancax.

3aganue 1

B Colab BBIMOTHUTE KOHCOMUIAIUIO TAHHBIX Kelica (€CIu Kec COCTOUT
U3 HECKOJIBKHX Ta0JIUIT), TPOBECTH OUYUCTKY, TPAaHC(HOPMAIHIO JTaHHBIX
(ETL), BBINONHUTH preprocessing JaHHBIX, IPOBECTH UCCIIEA0BATEIbCKHUIM
aHaJIu3 JaHHBIX C MCIIOJIb30BaHueM Oubmnorexg python Numpy, Pandas,
Scikit-learn

3ananue 2

B Colab nposectu ounctky, TpancopMaifio JaHHBIX, BHIIOJTHUTh
reprocessing AaHHbIX, IPOBECTH UCCIICIOBATEILCKHUI aHAIN3 TAHHBIX C
UCTIONIb30BaHNEeM OMONIMOTEK BU3yanu3anuu aanHbeix Matplotlib, Seaborn
u Plotly express

2. Baaneer nmpodgeccHoOHATbHOI TepMHUHOJIOTHEH B 00J1aCTH 00J1b-
IIMX JAHHBIX 1 MAIIMHHOTO 00y4eHH sl

3ananue 1

B penosuropun TensorFlow Hub naittu Mmogynu st 06paGoTKU CTPYKTY-
PUPOBAHHBIX (TAOJUYHBIX TAHHBIX ), UCTIONB3YS METOJ TpaHCPepHOTO 00Y-
YeHUs JOOOYINTh MOJIENTh HCTIONB3Ys (peiiMBopk TensorFlow

3ananue 2

B penosutopun TensorFlow Hub naiitu Mmomynu anst o6pabotku Tabnny-
HBIX JAHHBIX, UCIOJIB3Yys METOJ TpaHC(epHOro oOyueHHs MepeodydUHTh
MOJIeTIb UCTIONB3Ys ppeiiMBopk Keras

3. Biageer coBpeMEeHHBIMHM MAaKeTaMH NPHKJIAAHBIX IPO-
rpamMM, peaju3ylIUMH MeToAbl 00pa00TKH 0OJILIIUX JAHHBIX H
MALIMHHOIO 00yYeHHs NP OKA3aHUHU (PMHAHCOBBIX YCJIYT.
3ananue 1

B Colab cpaBHUBaTh alropuTMbl pErpeccHu, rpaJueHTHOr0 OyCTUHTA,
CIIy4aiHOT O JIeca, UCTOIb3YyEMBIE ISl CO3/IaHUS MOJEIN MAallIUHHOTO
o0yduenusi, npumeHsis. GppeiimBopk scikit-learn. [Tposectu nporuo3upo-
BaHUE OTBETA JIy4IlIel MOJIEIH Ha HOBBIX IaHHBIX

3amanue 2
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B Colab ucnonb3ys 6ubmmorexky Vaex mpoOBECTH HCCIIEI0BATEIbCKHUI
aHaiu3 OONBIIUX 00BEMOB CTPYKTYPUPOBAHHBIX JAHHBIX

4. IlpumeHsieT MOJeIU MAIIMHHOIO 00yYeHHUsl VISl pelleHusl NpaKTu4e-
CKHX 3aJ1a4 B o01acTn npeaocraBjacHUsA q)HHaHCOBbIX ycayr.

3amaunue 1

B Colab 00y4nTh 1 cpaBHUBATH MOJIEIIM MAITMHHOTO O0YUEHUS C
ucronb30BaHueM TexHojorud AUtOML ¢peiimBopka h20-3 ncnonb3ys
ITOPUTMBI PETPECCHH, TPATUCHTHOTO OYCTHHTA, CITy4aifHOTO Jieca
WM UCTIONB3Y4 mnaTdopMel. [IpoBecT nporno3upoBaHue OTBETA JIyd-
1€ MO/IETT Ha HOBBIX JAHHBIX, OCYIIECTBUTH OIICHKY U O0OBICHEHUE
MOJIEJIH, JETUION MOJeNn

3ananue 2

B Colab cpaBHUBaTh alropuTMbl pErPECCHH, IPATUECHTHOTO OYCTUHTA,
CJIy4aifHOT'O Jieca, UCIOIb3yEeMBbIE ISl CO3JaHHsI MOJIEIH MAIIMHHOTO
oOyuenus, npumensis ¢pperimBopk Light GBM. [IpoBectu nporuosupo-
BaHWE OTBETA JIYYIICH MOJICITH Ha HOBBIX JIAHHBIX, OCYIIECTBUTH OIEHKY
U 00BSICHEHHE MOJIEIH, JICTUION MOJIEH

5. Ob01agaer HABbBIKAMH aHAIU3a M 00padoTku (UHAHCOBOW HH-
(popmanuu, He0OX0AMMOM /IJIsl pellleHus 32124 B 00,1aCTH (PMHAHCO-
BOI'0 AaHAJIN3A, KPETUTHOT0 CKOPUHIa, JKOHOMUYECKOT0 MPOrHO3H-
poBaHusi

3ananue 1

[Mpumenss ppeiiMBopkH MamuHHOTO 00yueHus scikitlearn, LightGBM,
XGBoost, CatBoost pemuTh 3a1a4y KpeIUTHOTO CKOPUHTA, CPAaBHHUTH
pe3ynbTaThl

3ananue 2

[Tpumensist ppeliMBOPKH aBTOMATHYECKOTO MAIIMHHOTO 00y4ueHus h20-
3, AutoGluon, PyCaret pemmth 3amaqy B 06JacTé (PMHAHCOBOTO aHa-
7N3a, KPEJUTHOTO CKOPUHTA IKOHOMUYECKOTO TIPOTHO3UPOBAHHUSI, CPaB-
HUTH TIOJYICHHBIE PE3YIIbTAThI

7.3. CooTBeTCTBYIOIIINE NPUKA3bl, PACTIOPSIZKEHUS] PEKTOPAa 0 KOHTPOJIE
YPOBHSI OCBOEHUSI TUCHUILIUH U CPOPMUPOBAHHOCTH KOMIIETEHMI CTY/IEHTOB

[Tpukas ot 23.03.2017 Ne0557/0 «O06 yrBepxkaenun [lonoxxenus o mposee-
HUU TEKYLIEro KOHTPOJIsl YCIEBAEMOCTH M MPOMEKYTOUHOM aTTecTaluu o0ydaro-
HIMXCs 1O IporpaMmaM OakajiaBpuaTa u MarucTparypbl B @MHaHCOBOM YHUBEPCH-
TCTC» U JIOKAJIBbHBIC AKThI (1)I/IJ'II/IaJ'Ia 10 I[aHHOMy BOHpOCY, PasMCIICHHLIC 110 CCBIJIKC:
http://www.fa.ru/fil/yaroslavl/about/base/Pages/oup.aspx

8. IlepeyeHb OCHOBHOM M IONOJHUTEJIbHON y4eOHOM JIUTEPaATYpPbl, HE00-
XOJUMOM /IVIs1 OCBOEHM S AU CIUTIIUHBI

HopMmaTuBHbIE NPaBOBbIE AKTHI
1. ®enepanbubiii 3akoH Poccuiickoit deaeparuu «O6 undopmaimu, uHGOp-
MaIIMOHHBIX TEXHOJIOTUSX U 0 3anuTe nHpopmarmm» Ne 149-03 ot 13.07.2015 .
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http://www.fa.ru/fil/yaroslavl/about/base/Pages/oup.aspx

2. IlacnopT HanmoHanbHOM porpammel «Ludposas sxonomuka Poccuiickoi
®denepauun» (yrB. npesuauymom Coseta nipu IIpesunente PO no crpareruue-
CKOMY Pa3BUTHUIO U HAIIMOHAIBHBIM IpOCKTaM, mpoTokos oT 24.12.2018 N 16).

3. T'ocynapctBenHas nporpamma Poccuiickoit denepannu "MubopmarinoH-
Hoe o6mrecTBo (2011-2020 roasn)" (B pen. Ilocranosnenus [paBurensctBa PO ot
18.05.2011 N 399).

a) OCHOBHASI:

1. Inac, Ix. B. Python st crosxHbIX 3a1a4: HayKa O JaHHBIX M MAIIMHHOE
oOy4YeHHE : MPAKTUIECKOE PYKOBOACTBO : mep. ¢ anri. / k. B. Ilmac. — Cankr-Ile-
tepoypr : [Tutep, 2021. — 576 c. — (bectcemneprr O’Reilly). — ISBN 978-5-4461-
0914-2. 9BbC Znanium.com.
URL:https://znanium. corn/ catalog/product/1739601 (mara O6paHleHI/I$II
18.12.2023). — TeKCT : 3JCKTPOHHBIH.

2. Cunen, /1. Ocuorsl Data Science u Big Data. Python u Hayka 0 JaHHBIX :
npaktuyeckoe pykoBoctBo / JI. Cunen, A. Meiicman, M. Anu. — Cankr-IletepOypr
: [Tutep, 2018. — 336 c¢. — (bubnuoteka nporpammucra). — ISBN 978-5-496-02517-
1. — BBC Znanium.com. — URL: https://znanium.com/catalog/product/1766398
(mata oopamenusi: 18.12.2023). — TekcT : 2JIeKTPOHHBIH.

0) 1OMOJTHHUTEIbHAS:

3. Jleckogert, 0. Ananu3 6oybiux HAOOPOB JAHHBIX : IPAKTUYECKOE PYKO-
BojicTBO / J1. JIk. Yibman, FO. JleckoBen, A. Pamxapaman ; iep. ¢ anri. A. A. Cius-
kuHa. — 2-¢ 3. — Mocksa : JIMK Ilpecc, 2023. — 500 ¢. — ISBN 978-5-89818-304-
2. — DBC Znanium.com. — URL: https://znanium.com/catalog/product/2102592
(mata obpamenus: 18.12.2023). — TekcT : 31EKTPOHHBIN.

4. Hansan, D. I'. Jlanubie: XxpaHeHue u o0padotka : yueonuk / J. I'. JlaasH ;
®unynusepcurer. — Mockpa : UHOPA-M, 2021. — 205 c. — (Beiciiee oOpazoBa-
nue: bakanaspuar). — ISBN 978-5-16-016447-2. — OBC Znanium.com. — URL:
https://znanium.com/catalog/product/1149101 (mara oOpamienus: 18.12.2023). —
TeKCT : 2JIEKTPOHHBIN.

9. Ilepeuennb pecypcoB HHGPOPMAIMOHHO-TEJIEKOMMYHUKANIMOHHON CeTH
«HTEpHET», HEOOXOAMMBIX JIJI1 OCBOEHUS TN CIUIIHHBI

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

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

3. https :// cloud . yandex . ru / services / datalens — cepBuc Buzyanuzanuu u
aHaJii3a JaHHBIX JHIEKC.

4. Tloptan oTKpBITEIX JaHHBIX Poccutickoit denepanuu https://data.gov.ru

5. https://cloud.yandex.ru/training/corpplatform - mpaktuueckuit kypce «Ilo-
CTpOEHHE KOPTIOPATUBHON aHATUTHYECKOU MIaT(HOPMBD»

6. https://practicum.yandex.ru/ycloud/ - 6ecrnatusiit kypce «mkenep obmay-
HBIX CCPBHCOB»

7.
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https://rise.articulate.com/share/BtQjKOgEy1IktRKR6q2hPZ5KnRDJhB8k#/ - Po-
ctenekoM OusHec. [1naTdopma ynpasieHus TaHHBIMHU
10. MeToanueckue yKa3aHusl AJs 00y4aloUIUXCS 10 OCBOEHUIO JMCIIU-

IIJINHBI
HanmenoBanne METOIUYECKHX MaTe- I'on MecToHax0XKICHHE MaTepHraia
pHaoB I 00y4YarOIIUXCs YTBEPKACHUS (ccplIKa Ha cailT (unmana)

Tapacosa A.FO. Meroauueckne yka- https://cloud.mail.ru/public/CnoV/cYB
3aHUS 10 BBITIOJHEHUIO KOHTPOJIBHOU RvyAHR/2.%20%D0%9C%D0%B5%
paboTel 1Mo nucnuruiiHe «TexHoso- D1%82%D0%BE%D0%B4%D0%B3
TUU TPOJBUHYTOM AHAIUTUKUY» IS %D1%87%D0%B5%D1%81%D0%B
CTYJICHTOB, o0ydJaronmxcs o A%D0%B8%D0%B5%20%D0%BC%
HarnpasiieHuto noarotoBku 38.04.01 D0%B0%D1%82%D0%B5%D1%80%
«OKOHOMHKAY. 2006 D0%B8%D0%B0%D0%BB%D1%8B

%20%D0%BF%D0%BE%20%D0%B4
%D0%B8%D1%81%D1%86%D0%B8
%D0%BF%D0%BB%D0%B8%D0%B
D%D0%B0%D0%BC/

IIpukas OUHYHUBEPCUTETA oT
14.05.2021 1. Ne 1040/0 «O06 yTBepKIC-
HUW METOJUYECKHX PEKOMEHAAUMN 10
[UJAaHUPOBAHUIO M OpraHU3allud BHea-
YAUTOPHOW CaMOCTOATENbHON pPabOTHI
CTYEHTOB II0 00pa30BaTEIbHBIM IIPO-
rpamMMaM OakajaBpuaTa W MarucTpa-
Typbl PUHAHCOBOM YHUBEPCUTETE)

https://www.fa.ru/upload/iblock/dc2/a5qpi6
gb0k0I16jz01c4q9ylcv5x35ey3/Prikaz- -
1040 0-0t-11.05.2021.PDF

11. llepeyenb MHGOPMAITUOHHBIX TEXHOJIOTHIi, HCMOJIb3yeMbIX MIPH 0OCY-
IIEeCTBJICHUHM 00Pa30BaATEJbHOI0 MpoIecca M0 AUCUMILIMHE, BKJIKYas Iepe-
YeHb He00X0AUMOTr0 MPOrPAMMHOr0 o0ecneyeHns 1 HHPOPMAIMOHHBIX CIIpa-

BOYHBIX CHCTEM

11.1. KOMIUIEKT JUIIEH3UOHHOTO TPOTPAMMHOT0 00ECTICUCHMUS:

1. OC Astr Linux,
2. LibreOffice
3. AutuBupyc Kaspersky

11.2 CoBpemeHHbI€ TPOPECCHOHATIBHBIE IEMOHCTPAIIMOHHBIE U MHGOpMALIH-

OHHBIE CIIPABOYHBIE CUCTEMBI:
1. Koncynperant Ilntoc.

11.3 CepTtuduinupoBaHHbie TPOTPaMMHBIC U alllapaTHBIE CPECTBA 3aIUTHI

uHpopmaIuu:
He npexycmoTrpensl

16



https://cloud.mail.ru/public/CnoV/cYBRvyAHR/2.%20%D0%9C%D0%B5%D1%82%D0%BE%D0%B4%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D0%B5%20%D0%BC%D0%B0%D1%82%D0%B5%D1%80%D0%B8%D0%B0%D0%BB%D1%8B%20%D0%BF%D0%BE%20%D0%B4%D0%B8%D1%81%D1%86%D0%B8%D0%BF%D0%BB%D0%B8%D0%BD%D0%B0%D0%BC/
https://cloud.mail.ru/public/CnoV/cYBRvyAHR/2.%20%D0%9C%D0%B5%D1%82%D0%BE%D0%B4%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D0%B5%20%D0%BC%D0%B0%D1%82%D0%B5%D1%80%D0%B8%D0%B0%D0%BB%D1%8B%20%D0%BF%D0%BE%20%D0%B4%D0%B8%D1%81%D1%86%D0%B8%D0%BF%D0%BB%D0%B8%D0%BD%D0%B0%D0%BC/
https://cloud.mail.ru/public/CnoV/cYBRvyAHR/2.%20%D0%9C%D0%B5%D1%82%D0%BE%D0%B4%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D0%B5%20%D0%BC%D0%B0%D1%82%D0%B5%D1%80%D0%B8%D0%B0%D0%BB%D1%8B%20%D0%BF%D0%BE%20%D0%B4%D0%B8%D1%81%D1%86%D0%B8%D0%BF%D0%BB%D0%B8%D0%BD%D0%B0%D0%BC/
https://cloud.mail.ru/public/CnoV/cYBRvyAHR/2.%20%D0%9C%D0%B5%D1%82%D0%BE%D0%B4%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D0%B5%20%D0%BC%D0%B0%D1%82%D0%B5%D1%80%D0%B8%D0%B0%D0%BB%D1%8B%20%D0%BF%D0%BE%20%D0%B4%D0%B8%D1%81%D1%86%D0%B8%D0%BF%D0%BB%D0%B8%D0%BD%D0%B0%D0%BC/
https://cloud.mail.ru/public/CnoV/cYBRvyAHR/2.%20%D0%9C%D0%B5%D1%82%D0%BE%D0%B4%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D0%B5%20%D0%BC%D0%B0%D1%82%D0%B5%D1%80%D0%B8%D0%B0%D0%BB%D1%8B%20%D0%BF%D0%BE%20%D0%B4%D0%B8%D1%81%D1%86%D0%B8%D0%BF%D0%BB%D0%B8%D0%BD%D0%B0%D0%BC/
https://cloud.mail.ru/public/CnoV/cYBRvyAHR/2.%20%D0%9C%D0%B5%D1%82%D0%BE%D0%B4%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D0%B5%20%D0%BC%D0%B0%D1%82%D0%B5%D1%80%D0%B8%D0%B0%D0%BB%D1%8B%20%D0%BF%D0%BE%20%D0%B4%D0%B8%D1%81%D1%86%D0%B8%D0%BF%D0%BB%D0%B8%D0%BD%D0%B0%D0%BC/
https://cloud.mail.ru/public/CnoV/cYBRvyAHR/2.%20%D0%9C%D0%B5%D1%82%D0%BE%D0%B4%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D0%B5%20%D0%BC%D0%B0%D1%82%D0%B5%D1%80%D0%B8%D0%B0%D0%BB%D1%8B%20%D0%BF%D0%BE%20%D0%B4%D0%B8%D1%81%D1%86%D0%B8%D0%BF%D0%BB%D0%B8%D0%BD%D0%B0%D0%BC/
https://cloud.mail.ru/public/CnoV/cYBRvyAHR/2.%20%D0%9C%D0%B5%D1%82%D0%BE%D0%B4%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D0%B5%20%D0%BC%D0%B0%D1%82%D0%B5%D1%80%D0%B8%D0%B0%D0%BB%D1%8B%20%D0%BF%D0%BE%20%D0%B4%D0%B8%D1%81%D1%86%D0%B8%D0%BF%D0%BB%D0%B8%D0%BD%D0%B0%D0%BC/
https://cloud.mail.ru/public/CnoV/cYBRvyAHR/2.%20%D0%9C%D0%B5%D1%82%D0%BE%D0%B4%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D0%B5%20%D0%BC%D0%B0%D1%82%D0%B5%D1%80%D0%B8%D0%B0%D0%BB%D1%8B%20%D0%BF%D0%BE%20%D0%B4%D0%B8%D1%81%D1%86%D0%B8%D0%BF%D0%BB%D0%B8%D0%BD%D0%B0%D0%BC/
https://cloud.mail.ru/public/CnoV/cYBRvyAHR/2.%20%D0%9C%D0%B5%D1%82%D0%BE%D0%B4%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D0%B5%20%D0%BC%D0%B0%D1%82%D0%B5%D1%80%D0%B8%D0%B0%D0%BB%D1%8B%20%D0%BF%D0%BE%20%D0%B4%D0%B8%D1%81%D1%86%D0%B8%D0%BF%D0%BB%D0%B8%D0%BD%D0%B0%D0%BC/
https://cloud.mail.ru/public/CnoV/cYBRvyAHR/2.%20%D0%9C%D0%B5%D1%82%D0%BE%D0%B4%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D0%B5%20%D0%BC%D0%B0%D1%82%D0%B5%D1%80%D0%B8%D0%B0%D0%BB%D1%8B%20%D0%BF%D0%BE%20%D0%B4%D0%B8%D1%81%D1%86%D0%B8%D0%BF%D0%BB%D0%B8%D0%BD%D0%B0%D0%BC/
https://www.fa.ru/upload/iblock/dc2/a5qpi6qb0k0l6jz01c4g9y1cv5x35ey3/Prikaz-_-1040_o-ot-11.05.2021.PDF
https://www.fa.ru/upload/iblock/dc2/a5qpi6qb0k0l6jz01c4g9y1cv5x35ey3/Prikaz-_-1040_o-ot-11.05.2021.PDF
https://www.fa.ru/upload/iblock/dc2/a5qpi6qb0k0l6jz01c4g9y1cv5x35ey3/Prikaz-_-1040_o-ot-11.05.2021.PDF

12. Onucanne MaTepuaJIbHO-TEXHHYECKOH 0a3bl, HEOOXOAMMON A5 0CY-
LIeCTBJICHUS] 00PAa30BaTEJbLHOI0 MPoLecca M0 AMCHHUIIIMHE

MarepuanbHO-TeXHUYECKass 0a3a, KOTopol pacmnosaraet SpociaBckuil (hu-
auan OUHYHUBEPCUTETA: ayIUTOPHBIN (DOH, KOMIIBIOTEPHBIE KJIACCHI U JIp.

JIeKIIMOHHBIE M TPAKTUYECKUE 3aHATUS MPOBOASATCA B MYJIbTUMEIUMHBIX
ayIMTOpUSIX (puiIHalia, a TAKkKe B 000pyJOBAaHHBIX KOMIIBIOTEPAMU U MYJIbTUME U M-
HBIM 000pYZOBaHHUEM KJIaccax.

[Ipodeccopcko-niegarorndeckuii cocTaB 3HAKOMHUTCS € TICUXOJIOTO-(PHU3UO0IIO-
THYECKUMH OCOOCHHOCTSIMH OOYYaIOIUXCsl MHBAIUIOB U JIUI] C OTPaHUYEHHBIMU
BO3MOKHOCTSIMHU 3710pOBbsl. 1Ipr HEOOXOAUMOCTH OCYIIECTBIISIETCS AOIOJTHHUTEIb-
Hasl TOJIEP)KKA MPENOJaBaHusl ThIOTOPAMHU, TICUXOJIOTaMH, COIMaIbHBIMU paboT-
HUKAMHU, POIIEIIIMMU OJATOTOBKY aCCUCTEHTAMH.

B cooTBeTcTBUM ¢ METOAMYECKUMHU peKoMeHAauusMu MunoO6prayku Poccun
(yrBepxaensl 08.04.2014 Ne AK-44/058H) B Kypce Ipeanoaraercst HCojb30BaTh
COLIMAJIbHO-aKTUBHbBIE M PE(PIEKCUBHBIE METOJbl O0YUYEHHS, TEXHOJOTUU COLUO-
KyJIbTYPHOH peadMIUTaluu C 1IeJIbI0 OKa3aHMs MOMOILIY B YCTAHOBJICHUH IOJHO-
LIEHHBIX MEXJIMYHOCTHBIX OTHOLICHWW C JPYTMMHU CTYIEHTaMH, CO3JIaHUU KOM-
(OpTHOrO NCUXOJIOTUYECKOTO KIIMMaTa B cTyneHuyeckoit rpymnme. [logbop u paspa-
00TKa y4eOHbIX MaTepUaJIOB MPOU3BOAATCS C YUETOM IPEIOCTABICHUS MaTepHraa
B Pa3JIMYHBIX (hopMax: ayAHaIbHOM, BU3YyaIbHOM, C UCIIOIB30BAaHUEM CIIEUATBHBIX
TEXHUYECKUX CPEJCTB U UH(OPMAIIMOHHBIX CHCTEM.

OcBoenne aucuurvebl dunaMu ¢ OB3 ocyiiecTBiaseTcs ¢ UCIIOIb30BAHUEM
CpeICTB 00y4YeHHUs OOIIEro M CHenuaibHOrO Ha3HayeHUs (IMEPCOHAIBHOIO U KOJI-
JIEKTUBHOTO HCIOJIb30BaHUs1). MaTepualbHO-TEXHUUYECKOE OOecleueHrue Mpey-
CMaTpHUBaET NPUCTIOCODIEHNE ayTUTOPH K HY>k1aM jul] ¢ OB3.

dopma TpOBEAEHUS ATTECTALMU [JI CTYJICHTOB-MHBAJIMJIOB YCTaHABJIMBA-
€TCsI C y4eTOM MHIMBUYaJbHBIX CUX0(U3HUECKUX ocoOeHHocTel. i CTy1IeHTOB
c OB3 npenycmarpuBaeTcsi 1ocTynHas popMma MpeAoCTaBiICHUs 3aJJaHui OLEHOY-
HBIX CPEJCTB, & UMEHHO:

— B [IEYATHOM WJIM 3JEKTPOHHOU (opMe (Ui JIMI C HapyUIEHUSIMU OIIOPHO-
JIBUTATEIHLHOTO anrmapara);

— B MeYaTHOMN (hopMe WM DJIEKTPOHHOU (hOpMe C YBEIHMUYCHHBIM MIPUPTOM U
KOHTPACTHOCTBIO (17151 JIUL] C HAPYIICHUSIMU CITyXa, PEUH, 3pEHHUS);

— METOJIOM YTEHHMSI aCCUCTEHTOM 3aJlaHusl BCIYX (IS JIUI[ C HAPYIIECHUSAMHU
3peHus).

CryzaeHTam ¢ MHBAJIMIHOCTBIO YBEJIMYMBAETCSA BPEMS Ha IOJTOTOBKY OTBETOB
Ha KOHTPOJIbHBIE BOMPOCHKL. JlJi TaKUX CTYAEHTOB MpEAyCMaTpUBAETCS AOCTYITHAs
dbopma npegocTaBiIeHNs] OTBETOB Ha 33JIaHUs, & UMEHHO:

— MUChMEHHO Ha Oymare Wiy HabOpOM OTBETOB HAa KOMIBIOTEPE (IS JIUI] C
HapylIICHUSIMU CIIyXa, peUn);

— BBIOOPOM OTBETa U3 BO3MOXKHBIX BaPUAHTOB C MCIIOJIb30BAaHUEM YCIYT ac-
CUCTEHTA (JJ151 JIUI| C HAPYIICHUSIMU OMTOPHO-JIBUTATEIILHOTO anmnapara);
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— YCTHO (ISl JIUIT C HAPYIICHUSIMU 3PEHHS, OMOPHO-IBUTATEIIBHOTO aIla-
para).

[Tpu HEOOXO0IMMOCTH TSI OOYHAIOIINXCS C HHBAIMHOCTHIO MPOIIEeypa Olle-
HUBAHUS Pe3yIbTaTOB 00YUYCHUS MOXKET IPOBOJAUTHCS B HECKOJIBKO ITATOB.
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