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1.HaumeHoBaHue JUCHUIIIMHBI
b1.B.03./1B.02.03 «TexHomornu NpoABUHYTOW AaHAITUTHKI.

2.IlepeyeHb IUIAHMPYEMbIX Pe3yJbTATOB OCBOEHUSI 00pa3oBaTeJIbHOM
nporpaMmmbl  (nmepeyeHb KOMIETEHIMI) € YyKa3aHMeM MHAMKATOPOB HX
JHOCTHKEHUS, COOTHECEHHBIX ¢ IUIAHMPYeMbIMH pe3yJbTaTaMu OOy4YeHHs IO
AUCUHMILIUHE

HNuctumnrHa  «TexXHOJOTMUW  MPOJABUHYTOM  AHATUTUKW»  OOECleunBaeT
dbopmupoBanue cieayronux komnerennuii: [TKII-3.

Pe3yabTaThl 00yueHus (BJageHus,

Kon HNuaukaropsl
HauMeHoBanue YMeHUS ¥ 3HAHUS), COOTHECEHHbIE C
KOMIIETEH MOCTHKEHHUS
KOMIIETEeHIIMHT KOMIIeTEeHI[UAMM/UHANKATOPAMH
110707 KOMIIeTeHIIUH

JAOCTUKEHHUS KOMIIETeHIIUH
[MKII-3  |CrmocoOHOCTh  |l.AHanM3UpyeT TeKymuid [3HATh: TEKYIIUH YPOBEHb

Mpe/iarath YPOBEHB WHOPACTPYKTYPHBIX PEIICHHIMA
pa3n4YHbIe WHQPPACTPYKTYPHBIX MTPE T PHUSITHSI/OPTaHU3AIHH
BapUaHThI [pereHuin YMeTh: aHAIN3UPOBaTh TEKYIIUN
MHPPACTPYKTYpP- MPEANPUITHS/OpTraHU3aAIMH [YyPOBEHb HHOPACTPYKTYPHBIX PEIICHUMA
HBIX pEeLICHUI pePUITHSI/OpraHU3aliuK
U1 oAEp KK 2. dopmupyer u 3HATH: BapUAHTHI TEXHOJIOTUYECKOTO
NT/NC 000CHOBBIBAET BAPUAHTHI  [CJIOST APXUTEKTYPBI
TEXHOJIOTUYECKOIO €0 [PEANPUSATUS/OpraHU3aI[un
APXUTEKTYPBI 'YMmeThb: GopMHUpPOBATH U 0O0CHOBHIBATH

[peTPUSITHSI/OPTaHU3alUY [BAPUAHTHI TEXHOJIOTUYECKOTO CIIOS
APXUTEKTYPHI MPEANPHUATHS/OpraHr3aIiu

3.MecTo IMCHMILIUHBI B CTPYKTYpe 00pa30BaTeIbHOM MPOrpaMMbl

Jucuunnmbaa «TexHOoJIornn NpOoJBHHYTOW aHAJWTHUKW» OTHOCHUTCA K Moayiro
«MHpOpMaIIMOHHO-aHAIUTUYECKUE  TEXHOJOTHUNY», (OPMHUPYEMOTO  yYaCTHUKAMU
oOpa3oBaTeIbHBIX OTHONIICHWH MO HampaBieHuto noarotoBku 38.03.05 - busnec-
unpopmatuka OIl «IludpoBas Tpanchopmarus ympaBieHUss Ou3HECOM» MPOPUITH
«bH3HEC-aHATTUTHKA.



4.00beM JMCHUILIMHBI B 32aYeTHBIX €UHULAX M B aKaJeMHUYeCKHX Yacax ¢
BblICJICHHEM O0beMa ayAuTOPHON (JIeKUHH, CEMHHAPbI) M CAMOCTOSATEJIbHOM
PadoThI 00yYaOLIUXCH

OuHo-3a04yHas hopma 0OyUeHUs.

Buna yuye6Hoii padotsl mo nucuuiuiniel Bceero (B 3/ea. n yacax) CemecTtp 8 (B yacax)
OO1mmast TpyI0EMKOCTh AUCIUILTUHEI 3/108 108

KonTakTHas paboTa - 38 38

AyIUTOPHBIE 3aHATHS

Jlexuun 12 12

CeMuHapbl, IPaKTUYECKUE 3aHATUS 26 26

CamocTosTenpHas paboTa 34 34

Bu Texymiero KOHTpoJIst KonTtponbsHas padota KoHnTposbHast paboTta
By nmpomMeXyTo4HOM aTTecTalnu OJK3aMeH DK3aMeH

KoHTpois 36 36

5.Coaep:xxaHue JUCHUIUVIMHBI, CTPYKTYPHPOBaHHOEe MO TeMaM (pa3jaesiam)
AUCHUIUIMHBI ¢ YKa3aHHeM HMX 00beMOB (B aKajeMH4YeCKHMX 4Yacax) U BHIOB
Y4eOHbIX 3aHATHH

5.1.Conepxkanue TUCHUIIMHBI

Tema 1. Deepnote

becnmatHelii  OHNalWH-0J0KHOT Deepnote 11 CHENMHAIMCTOB IO  JIaHHBIM,
(bOoKyCcUpYIONUHCS B OCHOBHOM Ha COBMECTHOM HCIOJB30BAHUM B PEAIbHOM BPEMEHU
U a0CTparupoBaHUM BCEX MOHATUN, YCIOXKHSIOMMX pabOTy aHAIUTHKA, TaKUX Kak
HACTpPOMKa OKpyXeHUs u HHPpacTpyKTyphl. Hcmonws3yemble s3bIkd: Jupyter-
COBMECTHMBIN, SI3bIKM MporpammupoBanusi Jupyter (manpumep, Python, R), SQL.
Konnekropel: mopkmioueHuss k Oubnmorekam Jupyter (mampumep, SQLAlchemy,
psycopg2), K XpaHuJuIIaM JnaHHbIX U o3epam maHHblX (AWS, GCP u T.1.), 6a3am
nauHbix (PostgreSQL, MongoDB u T.1.), mpenocraBisieMoe ¢aiioBoe XpaHWIHIIE.
Busyanuzamus ganasix Deepnote: Jupyter (Hanmpumep, 6ubnuorexku Matplotlib, Altair,
Plotly), monp3oBatensckuii uHTEpGhENC sl TOCTPOCHUSI TUAarpaMM.

MaivHHoe oOydeHue - MOJJePKUBAET UHTErpalluu: BCTPOCHHAs! UHTErPALlMK C
MindsDB, unterpamnuu ¢ Weights & Biases, Comet.ml, Neptune.ai.

MindsDB mnpuBHOCHT MamuHHOe OOydeHHWE B 0a3bl JaHHBIX, HCIIOIB3YS
koHmenmuio Al Tables — 310 Moaenn MamMHHOTO OOYYCHHS, XpaHSIIUECS B BHUIC
BUPTYaJbHbIX TaONUI] BHYTpU Oa3bl NaHHBIX. [[O3BOJISIIOT BBIMONHATH MPOTHO3BI
BPEMEHHBIX PSAJIOB, PErpeccuu U Kiaccuukauud B CBOeW 0a3e JaHHBIX M TOJIy4yaThb
pe3yabTaThl, 3anpamuBas Tadauny Al ¢ momorneio mpoctsix onepaTopoB SQL. Weights
& Biases moMoraeT OTCIEKUBATH MPOEKThl MAIIMHHOTO OOydeHus. Mcnonb3yite ero
JUISl pETUCTpAllMUd TUIIEpIapaMeTpoB M BBIBOJA METPUK M3 BalllUX MPOTOHOB WJIU IS

6



BU3yaJIIM3allM1 U CPAaBHEHUSA pe3ysbTaTtoB. Comet Mo3BOJISIET CIEHUAINCTAM IO JaHHBIM
U KOMaHJaM OTCJIEXHUBAaTh, CPABHUBATH, OOBSICHATh U ONTUMHU3HPOBATH IKCIIEPUMEHTHI
1 MOJENH HA MPOTSHKEHUM BCETO JKU3HEHHOrO LMKJIa mMonaend. Neptune - 3TO JIETKH
MHCTPYMEHT YIpaBi€HUS OKCIEPUMEHTAMM, KOTOPBIH TIOMOTAaeT OTCIEKUBATH
HKCIIEPUMEHTHI C MAIIMHHBIM O0Y4YEHHUEM.

Tema 2. Jetbrains Datalore

Jetbrains Datalore - »to wMmommnas onnaitH-cpena mns  Jupyter-HOyTOYKOB,
pazpabotranHas B JetBrains: wucnonb3oBaHWE UWHTEIJIEKTYaJdbHOM IMOMOIIM IO
HanucaHuio kona ans Python B onnaiiH-OsokHOTax Jupyter, 3amyck Koja Ha MOIIHBIX
npoueccopax M rpapuyeckux MPOLECCOopax, COTPYIAHUUYECTBO B PEKUME PEATbHOIO
BPEMEHU M JIETKOCTh B BO3MOXHOCTSX JEIUTECHh pe3yibTaTaMu. AHalU3 JaHHBIX C
NOMOLIBI0 YMHOIO KOAMPOBAaHMS W  aBToMartu3anuu 6e3 koma. Coznanue
UHTEPAKTUBHBIX TMPUIIOKEHUN IJIsi pabOThl C JAaHHBIMH, CO3/IaHHBIMU W3 3alHMCHBIX
KHIKEK BCETO 32 HECKOJIBKO KIIUKOB.

OyHkiuu:  Jupyter-coBMeCTUMBINM;  SA3BIKM  IporpaMMupoBaHus  Jupyter
(manpumep, Python, R); mnoakmouenne k Oubnamorekam Jupyter (Hampumep,
SQLAIchemy, psycopg2), 6a3zam npannbix (MySQL, PostgreSQL), xpanunuiiam
naHHbIX W o3epam gaHHbIX (AWS, GCP wu T.1.), mpenoctaBisieMoe (aitoBoe
XpaHWININE, BU3yanu3anus JdaHHBIX Jupyter (Hampumep, Matplotlib, Altair, Plotly) u
HOJIb30BATENIbCKUI MHTEp(pENC s MOCTPOSHUS AMarpaMmm; IOJIHAs pPEaKTUBHOCTH B
pealbHOM BpEMEHU; BCTPOEH MJIaHUPOBLIUK 3aIIMCHON KHUKKH.

Tema 3. Ilnargopma Mode

Mode - mrardopma, 00beAMHSIOMAS KOMAH/IbI 10 00pa0b0TKe JaHHBIX M OH3HEC-
TpyNIbl BOKPYT NaHHBIX A JOCTIKEHUs OusHec-pe3ynbratoB. B Mode SQL, R,
Python u Bu3yanu3anus naHHBIX CBS3aHBI IPYT C APYTrOM, YTOOBI IOMOYb BaM IMOJIy4aTh
IEHHYI0 HH(OPMAIINIO: aHAIU3 JaHHBIX ¢ momoibio SQL, ncnonb3ys 610KkHOTH R win
Python (matuBHbIe OnOKHOTBI R wm Python). B otnuume ot MHOrUX Ipyrux
WHCTPYMEHTOB Ou3HEec-aHAMUTHKA, B Mode ecTh Bce (QYHKIIMM W BO3MOXKHOCTH,
HE0OXO0IUMBIE TSl PEIIEHUs BOIIPOCOB PACIIMPEHHON aHAIMTHKH, - M BCE ATO Ha OJIHOMN
mwiatpopme. [lepexmtouenne ¢ SQL Ha MNOTHOCTHIO O0OPYIOBaHHYIO Cpeay JUIs
HOYTOYKOB Python u R oiHUM KJIIMKOM MBIIITH.

Mode He coBmectuma ¢ Jupyter, si3piku mporpammupoBanus: SQL, ucmonb3ys
omokHoTel R miu Python. IMoaxmiouenue x 6a3zam ganubix (MariaDB, PostgreSQL u
1p.), XpaHWIHIIAM JTaHHBIX B o3epaM naHHbIXx (Amazon Redshift, Google BigQuery u
ap.). Ilomumo OumOnunorek Python ucnonbs3yer mnonb3oBaTenbCKuil HUHTEpPEcC s
MOCTPOCHUS AuarpaMm. MHTepakTHBHBIE HHGOPMAIIMOHHBIE TTaHEeH 0€3 Kojla, KOTOphIe
MOXXET CO37aTh KaXKIBIH: CO3/MaHWE TPYIION aHAJTUTUKOB JaHHBIX JarOoOpaOB B
PEKOPIHO KOPOTKHE CPOKH, a OM3HEC- TPYIIBI MOTYT HWCIOJIb30BaTh UX B Ka4yeCTBE
OTIIPAaBHOM TOYKH JIJISI CAMOOOCTYKUBAHHUS.



Tema 4. bubauorexkm python aaa anaaumza Ooabmiux 00beMOB
CTPYKTYPHUPOBaHHBIX JaHHBbIX: Polar, Vaex, Dask, Modin, Ray.

bubnunoreka Polars o ucnonb3yer 3(ppexkTrBHBIE aNTOPUTMBI pacnapaieInBaHus
U KOUIUPOBAaHUS JUIsI YCKOPEHHs BBIMOTHEHHS AHAIMTHYECKUX 3a/ady: YMEHbBIICHUE
KOJIMYECTBA HM30BITOYHBIX KOMHUi; 3(P(HEKTUBHOE KAIIMPOBAHHE TMaMSTH; CBEICHHE
KOH(DJIMKTOB MpU Mapajuieu3Me K MUHUMYyMY; peanu3oBaHa Ha Rust, a He Ha Python
(Rust HamHOTO NyuIlle peaausyeT napasuieansm, Hexxenu Python).

Dask: miaHMpOBIIMK HU3KOTO YpPOBHS M udacTHuHas 3ameHa Pandas BeicOkoro
YPOBHSI, OPUCHTHPOBAHHBIN Ha BBHIMOJIHEHHE KOJa HAa BBIUYMCIHUTEIBHBIX KiacTepax.
Ray: HU3KOypOBHEBBII (GpeMBOpPK I pacnapajuienuBaHus koga Python wmexmy
npoueccopamu uiaM kinacrepamu. Modin: 3amena Pandas na 6aze Dask unm Ray. Vaex:
yacTU4Has 3aMeHa Pandas, ucosp3yroias JIEHUBYIO OLIEHKY U COIOCTABICHUE TTAMSITH,
YTOOBI TO3BOJIUTH pa3zpaboTuvkaM paboTath ¢ OOJbIIMMH HaOOpaMu JaHHBIX Ha
CTaHJAPTHBIX MAIIMHAX.

Modin ¢ Ray B xadectBe OdkeHma. YCTaHOBUB WX, MOXXHO JOOWTHCA
3HAYMTENILHOE TPEUMYIIIECTBO, U3MEHHB BCEro OJHY CTPOKY («import pandas as pd» Ha
«import modin.pandas as pd»). B otnuuue ot apyrux uacrpymenTon, Modin crpemutcs
JIOCTUYb MONHON coBMecTMMOCTH ¢ Pandas. Dask, Gornee kpymHbIi U, ciemoBaTenbHO,
Oonee cnoxubii mpoekT. Dask taxxe mpenocrabnser Dask.dataframe , GuGiamorexy
Oosiee BBICOKOTO YpOBHS, MoaoOHYr0 Pandas, koropas mnoMoraer CIpaBUTBhCS C
HaOOpaMM JaHHBIX BHE sjpa. Vaex, IpelHa3HAa4eHHbI uig padoThl ¢ OONbIIMMHU
o0beMaMH JaHHBIX Ha cTaHAapTHOM HoOyTOyke. Ero 3amena Pandas oxBaTbIiBaeT
Hekotopble APl Pandas, HO Oonblie OpHEHTHpPOBaHAa Ha HUCCIEIOBaHUE U
BU3YAJIN3ALIHIO.



5.2.Y4e0HO-TeMATHYCCKHUH TIJIAH

TpynoeMKocTh B yacax
KonTakTnas padora- Dopmel
Ne| HammeHoBaHUeEe TeMbI AVIHTODHAS DaGoTa CaMocTost TEeKYyLIero
n/n| (pa3aena) IMCUMIINHBI B yAMTOP P KOHTPOJIf
cero HpaKT. u | TeJdbHasi
ycneBaeMoCcTH
O6mas |Jexuun cemunapck| padora
e 3aHATHA
1 [Tema 1. Deepnote 18 9 3 6 9 BrimoHeHne
WHIABUTyJTbHBIX
3aJIaHUM
2 [Tema 2. Jetbrains 18 10 3 7 8 BrinosHeHue
Datalore MHJINBUIYAJIbHBIX
3aJIaHUM
3 [Tema 3. [Tnatdopma 18 9 3 6 0 BrimosmHeHne
Mode MHIABUIYaIbHBIX
3agaHui
4 Tema 4. bubnuorexku 18 10 3 7 3 BrinoaneHue
python s ananm3a WHIMBUYTbHBIX
00JIBITNX 00BLEMOB 3aJaHnui
CTPYKTYPUPOBAHHBIX
nmanueix: Polar, Vaex,
Dask, Modin, Ray.
KoHTpoJib 36
B 1iesioM 1mo gucuIuimHae 108 38 12 26 34 KonTtponpHas
paboTta

5.3.Coaep:kaHnue ceMUHAPOB, MPAKTHYECKUX 3AHATHI

HaunumeHnoBanue Tem
(pa3nenoB)
JTUCIHUATIIINHBI

IlepeyeHb BOPOCOB /IIsl 00CYKIEHUS HA
CeMHHAPCKHX, NPAKTHYECKUX 3aHATHAX,
peKoMeHyeMble HCTOYHMKH U3 pa3aesios 8,9
(yxka3biBaeTcsi pa3jies U MOPSAAKOBbII HOMep
HCTOYHHMKA)

@D opMbI IPOBEIECHUS
3aHATHH

Tema 1. Deepnote

1. Pa3paboTka ciienapueB ABC, XYZ, ABC- XYZ
aHann3oB B Deepnote

2. Buzyanuzanus pe3y/inbTaToB aHAIUTUKU: B
o6ubnmotexu Altair, Plotly.

OcHoBHas nuteparypa: 1,2

JlononuuTtensHas auteparypa: 1,2,3

BrImoJiHeHHE U 3aIHUTAa|
MPaKTUYECKUX
3agaHui

Tema2. Jetbrains
Datalore

1. PazpaboTka cuenapueB RFM-ananu3za B Datalore
2. Co3/laHre MHTePaKTUBHBIX MPUIIOKEHUN Ha
OCHOBE aHAJIN3a JaHHBIX.

OcHoBHas nuteparypa: 1,2

JlononnurtenpHas auteparypa: 1,2,3

BrinosgHeHune U 3a1UTa|
[MPAKTUYECKUX
3alaHui




HanmeHoBaHHMe TeM
(pa3nesioB)
THCHHILINHBI

IlepeyeHb BONMPOCOB A5l 00CYKAeHHUS HA
CEMUHAPCKHX, MPAKTUYECKHX 3aAHATHUSX,
peKoMeHayeMble HCTOYHHKHU U3 pa3ienos 8,9
(yxa3piBaeTcsi pasjes U NOPSAKOBBII HOMep
MCTOYHHMKA)

DopMbl IPOBEACHUS
3aHATHH

Tema3. [lnardopma
Mode

1. Pa3paboTka clieHapreB KOTOPTHOTO aHAJIU3a B
Datalore

2. Cozlanre MHTEPAKTUBHBIX MH(POPMAITMOHHBIX
[IaHEJIEH HAa OCHOBE aHAJIN3a JaHHBIX.

OcHoBHast nuteparypa: 1,2

JlononuurenbHas nuteparypa: 1,2,3

BrinosHeHne U 3a1UTa|
[MPAKTUYECKUX
3aganni

Temad4 . bubauorexu
python st ananmza
0O0IBIINX 00HEMOB
CTPYKTYPUPOBAHHBIX
nmaHaeIx: Polar, Vaex,
Dask, Modin, Ray.

1. ba3oBas aHaIUTHKA U OMHCATEIIbHBIC
CTATUCTUKH Ha OOJIBIINX 0O0BEMax
CTPYKTYPUPOBAHHBIX JTAHHBIX C
HcIoabp30BanneM onoanotek Polar, Vaex, Dask,
Modin, Ray.

2. BwusyanbHas aHanuTHKA OOJBIIUX 00BEMAX
CTPYKTYPUPOBAHHBIX TaHHBIX OCHOBHAS
nuteparypa: 1,2 JlonmomHUTENbHAS IUTEpATYpA:

1,2,3

BrinosHeHWEe U 3a1UTa|
MPAKTUYECKUX
3aganni

6.IlepeyeHb yY4eOHO-METOAUYECKOr0 OOecmeyeHUsi JJIsi CaMOCTOSITeIbHOM

padoThHI 00YYAKOIIMXCS MO JUCIIUIIHHE

6.1.IlepeyeH, BONPOCOB,

OTBOAMMBIX Ha CaMOCTOATECJIbBHOEC OCBOCHHC

AUCHUILINHBI, GOPMBbI BHEAYAUTOPHOI CAMOCTOATEILHOH PadoThI

HanmenoBanue
IlepeyeHb BONPOCOB, OTBOAMMBIX HA
TeM (pa3aesioB)
CaMoOCTOfAITEILHOE 0CBOCHHE
JUCHHUILIHHBI

®DopMbl BHEAYIUTOPHOM
CaMOCTOSITEIbHOH PadoThI

Tema 1. Deepnote [MammnaHOe 00y4ueHue B Deepnote -
uHTerpanun: nHTerpanuu ¢ Weights & Biases,

Comet.ml, Neptune.ai.

HSy‘lGHI/IC MCTOANYCCKUX MAaTECpHUaIOB
M0 TEMEC B DJICKTPOHHOM BHJC U
IPCKOMCHAYCMBIX pa3aciiOB OCHOBHOM
14 ﬂOHOHHHTeHBHOﬁ JINTCPATYPHI,
HMHTCPHCT - HCTOYHHUKOB.

Tema 2. Jetbrains

COS,Z[aHI/Ie HHTCPAKTHBHBIX HpI/IJ'IO)KeHI/Iﬁ Ha

I/I3yquI/Ie MCTOAUYCCKHUX MATCPUATIOB

Datalore ocHoBe ABC-XYZ ananu3os B Jetbrains [0 TEME B BJIEKTPOHHOM BHUJIE U
Datalore [PEKOMEHIyEMBIX Pa3IeIOB OCHOBHOM
Y TONIOJIHUTEIIBHOM JIMTEPATYpBHI,
MHTEPHET - UCTOYHHUKOB.
Tema 3. CozaHue MHTEPaKTUBHBIX MHPOPMAIIMOHHBIX |M3ydeHHe METOANUECKUX MaTepHaliOB

[Tnardpopma Mode [maneneit Ha ocHoBe coBMecTHOr0o ABC-XYZ,

RFF u koropHoro ananusa

MO0 TEMC B DJICKTPOHHOM BUJC U
IPCKOMCHAYCMBIX pa3aciioB OCHOBHOM
1 JOTIOJHHUTEIHLHOM JINTCPATYPHI,

MHTCPHCT - UICTOYHUKOB.
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HaumenoBanue
TeM (pa3esioB)

Hepe‘leHL BOIIPOCOB, OTBOAMMBIX HaA
CaMOCTOSATECJIbHOC OCBOCHHUE

®opMBbI BHEAYIMTOPHOI
CaMOCTOSAITeJIbHOM PadoThl

AUCUHUITUHBI

Tema 4. MamuaHoe o0ydenue B Dask 3ydyeHrne MEeTOINYECKUX MaTEPUATIOB
bubimorexku [0 TEME B AIEKTPOHHOM BHUJIEC U
python st PEKOMEHIyeMbIX pa3/1elioB OCHOBHOM

aHaIM3a OOJIBIITNX
00BEMOB
CTPYKTYpPUPOBAHH
bIX MaHHbBIX: Polar,
\Vaex, Dask,
Modin, Ray.

W JOTIOJIHUTEIBHON JINTEPATYPBHI,
MHTEPHET - UICTOYHUKOB.

6.2.Ilepeyens, BONMpPOCOB, 3aJaHMii, TeM /IS NOATOTOBKH K TeKylIeMYy

KOHTPOJTIO

IIpumepHbIe TEMBbI 4151 KOHTPOJIbHON PadoThI:

CTy}IeHTy B HaYaJI€ CCMCCTpPaA Ipecjiaracrcs BLI6paTB Keﬁc, Ha OCHOBC KOTOPOTIoO
pa3pa6aTBIBaTLCSI aHaJIUTHYECKUH ITPOCKT. I[JISI 3TOT'O MOXHO HUCIIOJIB30BaTh AATACETHhI C
Kaggle https://www.kaggle.com/datasets?search=customer, comepxkaiiue KIHCHTCKHE

naHHble (Bcero 2466 pasnuuHbix Datasets).
Hampumep:

CoNORrWDNE

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. NmmnoptupoBate manasie B BigQuery. OOoratuth pnaTtaceT, MpOBEAs

KIMCHTCKYIO aHAJINTHUKY:

ucmnob3ys oubmmorexku Python.

2. Co3natb, OOy4YUTh, OIEHUTH MO METPUKAM KadyeCTBa, OOBSICHUTH MOJCIH
MaImuHHOTO 00y4YeHus: 6ubmmoTteku Python; co3gaTh MHTEPAKTUBHBIN OTYET (Iamoop)
B Datalore (mmn Mode, Deepnote).
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https://www.kaggle.com/datasets?search=customer

Kpumepuu o6annvnoii ouenku paznuunvlx @opm meKyuiezo KOHmMpPOas
ycnegaemocmu

Kpurepun OainpHOM  OLIGHKM  pa3au4HbIX (HOPM  TEKYIIEro KOHTPOJS
yCIIEBAEMOCTH COJEPXKATCI B COOTBETCTBYIOIIMX METOJUYECKUX PEKOMEHIAIUAX
kaenpel «Marematuka U uHpopmarukay KpacHomapckoro ¢unmana duHaHCOBOIO
YHUBEPCHUTETA.

7.DoH OLIEHOYHBIX CPEJACTB /Jisl MPOBeeHUs NMPOMEKYTOUHOI aTTecTAMU
00y4aroIMXcs M0 JUCHUIIMHE

OneHo4vHbIe

CpeacTBa

MpCaHaA3HAYCHBI

IS

KOHTPOJISI

u OLCHKH

o0pa3oBaTelbHBIX JOCTHKEHUNH O0O0YyYaroluXcsl, OCBOMBIIMX MpPOrpaMMy y4eOHOM
JUCUUIUTAHBI « TE€XHOIOTMU NTPOJIBUHYTOW aHATUTUKH.

@OH/1 OIIEHOYHBIX CPEJCTB BKIFOYAET KOHTPOJIBHBIE MATEPUAIIBI JIJIs1 TIPOBEICHUS
TEKYILIEro KOHTPOJISL U POMEKYTOUYHOW aTTECTALINH.

7.1.0nmncanne nmokasaresjeil 1 KpuTepueB OLCHUBAHUA KOMIIEeTeH U

[Inanupyembie
pe3yabTaThl
OCBOEHHUS
KOMITETEHIINH
(maOMKaTOpA
JOCTHKEHUS
KOMIICTCHITUH )

YpoBeHBb OCBOEHUS
«HEYIOBJIETBOPH| «yIOBIETBOPU
A pHj <yt p «XOPOILIOY «OTJINYHO»
TEIHHO» TEIHHO»

OneHo4yHoOE
CpENCTBO

IIKII-3 CnocoOHOCTh nmpeaiaratb pa3jivuyHble BAPMAHTHI MH(MPACTPYKTYP-HbIX pellieHul 1JIst
noaep:xkn UT/UC

AHanM3MpyeT TeKyHIHi YpOBeHb HHOPACTPYKTYPHBIX PEIICHUN IPEIIpUSITHSI/OpTaHn3allug

3HaTh: @®parmentapn | Henonnsle Cdopmuposan | ChopmupoBan | Bompocsr mis
Texymmii oe IIPE/ICTABICHU | HBIE, HO HbIE OLIEHKH 3HAHUU
YPOBEHb MPEACTABICHU | 51 O TEKYILEM coJepXxaliue | cUcCTeMaTH4ec | U yMEHUH,
UH(PACTPYKTY | € O TeKYIIEeM YpOBHE OT/EJIbHbIE KHe TECTOBBIE
PHBIX YpOBHE UHOPACTPYKTY | IPOOEIIBI MIPE/ICTABIICHU | 3aJIaHUA.
pereHuin UH(PACTPYKTY | PHBIX MIPEACTABICHHU | 51 O TEKYIIEM
MPEeanpusITHs/ | PHBIX pelieHui g 0 TEKYILEM YpOBHE
OpraHu3aluu | peuieHui npeanpusitus/ | ypoBHE UHPPaACTPYKTY
MpEeanpusaTHs/ | OpraHu3zanud | HHPPACTPYKTY | PHBIX
OpraHu3aIu PHBIX perieHuit
peleHni penpUsIThst/
OpeanpusiTis/ | opraHu3anun
OpraHu3aiumn
Ymers: O®parmenrapH | Hecucremarnu | B nenom Ccdopmuposan | Bonpocs! mis
Ananu3uposar | oe yMeHue €CKOE YMEHHME | YCIIEHUIHOE, HO | HOE YMEHHE OLICHKHM 3HAaHUUI
b TEKyLIUH aHAIM3UPOBAT | AaHAIM3UPOBAT | COJEpIKAIllee | AaHAJTU3UPOBAT | U YMEHHIA,
YPOBEHb b TEKYIIUH b TEKYIIUH OT/EJIbHbIE b TEKYIIUI TECTOBbIE
UH(QPACTPYKTY | YPOBEHb YPOBEHb po0ebl YPOBEHb 3aJaHusl.
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[Inmanupyemsble YpOBEHb OCBOEHHUS
pe3yabTaThl
OCBOEHUS
«HEYIOBJIETBOPH| «yIOBJIETBOPU OneHouHoe
KOMITIETEHIIUU «XOPOILIOH «OTJINYHO»
TEIbHO» TEIbHO» CPEJICTBO
(uHIMKaTopa
JOCTUXKEHUS
KOMIIETCHITUH)
PHBIX UHOPPACTPYKTY | HHPPACTPYKTY | yMEHHE UHPPACTPYKTY
pelieHui PHBIX PHBIX AQHAJIN3UPOBAT | PHBIX
OpeanpusTHs/ | peleHun peuieHui b TEKYIUHI peueHuin
OpraHM3aluy | OpeInpusITHs/ | NpeAnpusiTUs/ | ypOBEHb peanpusiTust/
OpraHM3alMi | OpraHu3aluu | UHQPACTPYKTYy | OpraHu3aluu
PHBIX
peueHni
npeanpusiTus/
OpraHu3aluu
®opmupyet U 000CHOBBIBAET BAPHAHTHI TEXHOJIOTHYECKOTO CII0S apXUTEKTYPhI
TIpeIPUATHS/OpraHu3aliu
3HaTh: ®parmentapH | Henomnnsle Cdopmuposan | Chopmuposan | Bompocs! ams
BapuanTtst oe MIPE/ICTaBJICHHU | HbIE, HO HbIE OIICHKHU 3HaHUI
TEXHOJIOTHYEC | MPEACTaBIEHU | S O BapUaHTaX | COJAEp)KallMe | CUCTeMaTHyec | U YMEHMHI,
KOTO CJIost € 0 BapHaHTaX | TEXHOJOTHYEeC | OTAENbHBIE KHe TECTOBBIE
apXUTEKTYPBl | TEXHOJIOTMYEC | KOTO CIIOA po6eb IIPEJICTABJICHNA | 3alaHusl.
NpeanpusaTHst/ | KOTO cios ApXUTEKTYpBl | IIPEICTABICHU | 51 O BApHaHTaX
OpraHu3allui | apXUTEKTYpbl | MPEANpUATUs/ | g O BapUAHTaX | TEXHOJOTHUYEC
NPENpUATHs/ | OPraHU3alUd | TEXHOJOIMYEC | KOTO CIIOs
OpraHu3anuu KOT'O CJI0sI APXUTEKTYPBI
apXUTEKTYphl | IpPEANpUITUS/
OpeanpusaTUs/ | opraHu3aluu
OpraHu3anuu
YmMmerb: @®parmentapH | Hecucremarnu | B nenom Cdopmuposan | Borpocsr s
dopmMupoBaTh | OC YMEHHE €CKOE YMEHHME | YCIIEHIHOE, HO | HOE YMCHHE OLICHKY 3HAaHUHI
u ¢dopmupoBats | popmMupoBaTh | cojepxkaiiee | GopMHpPOBaTH | U yMEHHH,
00OCHOBBIBATh | U U OTZEJIbHBIE u TECTOBBIC
BApUAHTHI 000CHOBBIBaTh | 0OOCHOBBIBAThH | MPOOEIIBI 000CHOBBIBATh | 3aJJAHUS.
TEXHOJIOTUYEC | BAPUAHTHI BapHaHTbI yYMEHHE BapUaHTbI
KOT'O CJI0s1 TEXHOJIOTHYEC | TEXHOJoru4ec | GopMHUpPOBATH | TEXHOJIOTHYEC
apXUTEKTYpBl | KOTO CJIOs KOT'O CJI0s1 U KOT'O CJ10s1
NPEaNpUATHsl/ | apXUTEKTYpbl | apXUTEKTYpbl | OOOCHOBBIBATh | ApXUTEKTYPHI
OpraHu3aluM | NpEeAnpUATUs/ | NpeaAnpusTus/ | BapHUaHTHI OpeanpusTs/
OpraHM3alMM | OpraHu3alliy | TEXHOJOTMYEC | OpraHU3alun
KOT'O CJI0s1
ApPXUTEKTYPBI
OpeanpusTHs/
OpraHu3aluu
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7.2.Bonpocsl

AJIS

¢popmupoBanue KoMneTeHINH

OIICHKH

3HAHUM M yMEHMI,

[In .
$p Bompocst IIpaBunbHBINA OTBET
KOMIIETEHIINH
[KII-3 1.Kakue cymectByror OnucarenpHas CTaTUCTHUKA; YaCTOTHBIN aHAIN3,

METOAbI aHAJIN3a IIaHHI)IX?

KOPPESALMOHHBIN, pErPECCUOHHBIN, TUCIIEPCUOHHBIN,
KJIACTEPHBIH, (PaKTOPHBIN, TUCKPUMHUHAHTHBIA;
JICPEBbsI pEIICHMIT;, 0aiiecCOBCKHI aHAH3.

2.JlaiiTe onpeeneHue
MalIMHHOMY 00Y4€HHUI0?

Pa3zpaboTka anropuTMOB JJIs aBTOMATHYECKOM
00paboTKM JaHHBIX U OOYUYEHHE Ha OCHOBE ITUX
JTAHHBIX.

3.Kakue ocHOBHBIE
ITOPUTMBI MAIIMHHOTO
oOyueHus Bbl 3HaeTe?

Krnactepuzanus; kiaccugukaiys; perpecCUOHHbIH;
0oOHapy)XeHHE aHOMAaJINii; CHU)KEHHE Pa3MEPHOCTH;
00yYeHHE C TIOJIKpEIICHHEM U 0e3 yUUuTers;
HEUPOCETH.

4.B 4yeM 3axiarodaeTcs
3a/avua Kiaaccuduxanun’?

Hayunth KOMIIBIOTEPHYIO TPOTPAMMY OIIPEAEIIATH, K
KaKOMY KJIacCy OTHOCUTCS OOBEKT Ha OCHOBE €r0
XapaKTEPUCTHK.

5.JlaiiTe onpeneneHre
KJIacTepu3anuu’?

Pa3nenenusi maHHBIX HA TPYIIIBI, TaK YTOOBI OOBEKTHI
B OJIHOM rpymie ObLIN 00Jiee IOX0KH IPYT Ha JApyTa,
4eM Ha 0OBEKTHI U3 JPYrHX TPYIIL.

6.JlaitTe onpeneneHue
pPEerpecCHOHHOMY
aHanuzy?

Hcnonb3yetcst il mpeAcka3zaHusi 3HaYCHUS
3aBUCUMOM TIEPEMEHHOM.

7.J1aitTe onpeaeneHue
aHAJIM3y BPEMEHHBIX
psanoB?

N3yueHne 3aKkOHOMEPHOCTEN N3MEHEHUS TaHHBIX C
TE€YEHHEM BPEMEHHU.

8.JlaiiTe onpeneneHue
MIPOTHO3UPOBAHUIO?

[TpenckaspiBanus OyaylIuX 3HaU€HUN KaKoro-iauoo
nokasareJs

9.JlaitTe onpeaeneHue
HEUpPOHHOU ceTu?

Maremartuueckasi MOJie€Ib, UMUTHPYIOLIAs padoTy
HEPBHOW CHUCTEMBbI )KMBBIX OPTaHU3MOB.

10./laiiTe onpenenenue
ri1y0oKoMy 00y4eHHI0?

Honpamen MalllMHHOTI'O O6y‘IeHI/IH, HCIOJIB3YIOUICT O
HeﬁPOHHLIC CETH ¢ OOJMIBIINM KOJHYECTBOM CIOEB.

11./laiiTe onpenenenue
00paboTKe €CTECTBEHHOTO
sI3pIKa?

Anamms u 06pa60T1<a TEKCTOB Ha CCTCCTBCHHOM
SA3BIKEC.

12./laiiTe onpeneneHue
PEKOMEHIaTeNIbHOU
cucreme?

Ha ocHOBe npeanodTeHnit Moab30BaTeNeH
[peuIaracT UM TOBAPBI UIH YCIYTH, KOTOPbIE MOTYT
UX 3aMHTEPECOBATD.

13. HaiiTe onpenenenune
KOJ1J1a00paTUBHOM
¢bunbTpanun?

OcHOBBIBaeTCS Ha MPCAIIOJIOKCHNUH, ITOXOKNUC
Ha60pBI OJICMCHTOB, MOT'YT UMCTb CXOKHC
MMPEATIOYTCHUS.

14. 1aitTe onpenenenune
CUCTEME MOIJIEPKKU
MPUHATHS pELIEHUI?

KomnbrotepHas cucreMa, moMOraromas
NPUHUMAIOIIUM pPeIIeHUsIM, COOUPATh,
aHaAJTM3UPOBATh U UHTEPIPETUPOBATH JaHHbBIE JUIS
HPUHATHUS peILICHUH.
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ludp
KOMIIETEHIMH

Bomnpocsl

[IpaBuiIbHBIN OTBET

15.JaiiTe onpeneneHune

ABTOMAaTHYECKOE U3BIICYCHHE HHPOPMAITUH U3

text mining? 00JBIIX 00BEMOB TEKCTOBBIX JIAHHBIX.
16./1aiite onpeneneHue [Ipouecc moncka uHGOpMAUU B OOJIBIIAX
WH(POPMAIMOHHOMY KOJUIICKIHSIX TOKyMEHTOB C HCIIOJIb30BaHHEM
MOMCKY? pa3IMYHBIX METOIOB.

17.B uem cyTb 3a1auu
OIITUMU3ALAN?

Haxosxnenue pemnienus, KOTopoe Obl
MAaKCUMHU3HUPOBAIIO WJIM MUHUMHU3UPOBAJIO LEIEBYIO
(GYHKIMIO TPU 33JaHHBIX OrPaHUYCHUSIX.

18.Kaxue MeTo 11
OIITUMU3ALIAM BB 3HaeTe?

Meron IMHEWHOTrO MPOTrPaMMHUPOBAHUS,
HEJIMHENHOTO, JMHAMUYECKOE POTPaMMHUPOBAHHUE,
CTOXaCTUYECKAsl U BBIMYKJIAsl ONITUMHU3ALINH,
T€HETUYECKNE aJITOPUTMBI.

19.aiiTe onpeneneHne
data mining?

OOGHapyxeHue MOJIE3HBIX 3HAHUHN U3 OOJIBIITUX
00bEMOB TaHHBIX.

20.laitTe onpeaeneHue
aHaJIU3y JAHHBIX?

HccnenoBanue 1 MHTEpIPETALNS TAaHHBIX C LEIBIO
U3BJICYEHHUS TT0JIE3HON MH(OpMAIUH.

21.]JlaitTe onpeneneHue
CTaTUCTUYCCKOMY
aHanuzy?

N3yuaet meToapl 00pabOTKU M aHAIM3a JaHHBIX.

22 Kakue 3amayy MOKHO
pelaTh ¢ IOMOIIbIO
MAIlIMHHOTO 00Yy4eHMsI?

Kraccudukanmsi, perpeccusi, KIIacTepr3ariusi,
00Hapy)KEHHE aHOMAIIHH, 00YICHHE C
MOJKPETUICHHEM, 00pab0TKa €CTEeCTBEHHOTO SI3bIKA,
PEKOMEHIaTeIbHBIE CUCTEMBI, PaCIIO3HABAHNE
00pa3oB, MPOTHO3UPOBAHUE BPEMEHHBIX PSIOB.

23.Kakue anropuTmsl
KJIaCTepU3alluU BbI
3HaeTe?

K-means, nepapxudeckas kinacrepusanus, DBSCAN.

24 Kakue ecTh METOIbI
OLIEHKH Ka4eCcTBa
KJIaCTEePU3AIIIH ?

BuytpuknaccoBas nucnepcus, pacCTOsSHUE J10
LHEHTPOUIOB.

25.Kakue cynecTByroT
MOAXO/IbI K PEIICHUIO
3a/1aun Kiaccupukanuu?

MamuHHOE o6yquI/Ie, IIpaBuJia aCCOUAIUNA.

26.Kakue MeTpuku
OIICHKH Ka4yecTBa
KiaccuuKaTopa Bbl
3HaeTe?

TouHocTh, IONTHOTA, F1-Mepa.

27.Kax BbIOpaTh Merton nepebopa, cirydaifHOro noucka,
ONTUMAJIHBIN CTOXaCTHUYECKOM alNpOKCUMALUH.
TUIepIapameTp JUist

Kjaccudukaropa?

28.Kak ycTpoeHsl O06paboTka mocnenoBaTenbHOCTEN JAHHBIX.
PEKYppPEHTHBIE

HEHPOHHBIE CETH?

29.Kakue apXuTeKkTypbl
CBEPTOYHBIX HEHPOHHBIX
ceTel Bbl 3HaeTe?

AlexNet, VGGNet, GoogleNet, ResNet u DenseNet.
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ludp

Bomnpocsl [IpaBuiIbHBIN OTBET
KOMIETEHINH
30.Kak paboraet Cixatue 1 BOCCTaHOBJICHUE JAHHBIX.
aBTOPHKOJEP?
31.Kak paborarot ['enepanust HOBBIX JaHHBIX.
TeHEePaTUBHO-

COCTA3ATEIHLHBIE CETU?

32.Kak paborarot
pPEKOMEHIaTeIIbHbIC
CHCTEMBI HAa OCHOBE
KOJIITaOOpaTUBHOM
¢bunbTpanun?

I/ICHOHB3YIOT CXOACTBO MCKAY IMOJIB30BATC/IIAIMU UJINU
npeamMeTamMu 1Jis1 pCKOMCHAAI N U.

33.B ueM 0COOCHHOCTE
CUCTEM TOJICPKKU
MIPUHATHS pELICHUI
OCHOBAHHBIX Ha aHAJIN3E
OOJIBIINX JaHHBIX?

Hcnons3yioT anropuTMbl MAaIIMHHOTO 00YYeHUS U
CTATUCTUYECKOTO aHAIU3a VISl BBISBICHUS
3aKOHOMEPHOCTEMN Y TEHJICHIINI B JAHHBIX.

34 Kak oOpabaTsiBaTh
TEKCTOBBIE JTAHHBIE C
HUCITOJIBE30BaHUEM text
mining?

AaHanu3 TeKCTa M KiacCuUKaIus, U3BJICUeHNE
uH(pOopMaLUH.

35.Kak ontumMun3npoBartb
pacripeielieHHe pecypcoB
C MCII0JIb30BaHUEM
QJITOPUTMOB MAIIMHHOTO
00y4eHus?

OnTumuzanus pacrpeeseHus: pecypcoB MMyTeM
00yudeHus: MOJIEN Ha UCTOPUYECKHX JaHHBIX U
MCIIOJIb30BaHUS €€ JIJIsl MPOTHO3UPOBAHMUS
ONTUMAJILHOTO pacHpeesieHus B OyAyIIeM.

36.Kak npuMeHsTh
MeTo el data mining st
aHaJIM3a JAHHBIX B
ousuece?

[IporHO3MpOBaHKE MPOIAXK UITH CIIPOCA, BHISIBJICHHUE
TEHJICHIIMIA 1 3aKOHOMEPHOCTEHN B JJAHHBIX,
CEerMeHTaIlUs KIIMCHTOB U OTPE/IeTICHUE UX
oTpeOHOCTEH.

37.Kakue npumepbl
WCII0JIb30BaHUSA
MalIMHHOTO 00yueHus B
Ou3HECe BBl MOJKETE
MpUBECTU?

[IporHo3upoBaHUE MPOAXK, CETMEHTAITUS KJIMECHTOB,
00Hapy)XEHHE MOIIICHHUYECTBA, YAyUIICHNE
PEKOMEH AU,

38.Kakue cyiiecTByroT
crocoObl BU3yaIU3aluu
pe3yabTaTOB aHAIM3a
JIAHHBIX C
HCIOJIb30BAHUEM
MAIIMHHOTO 00y4eHus?

Temnnossie KapThbI; CTOJ'I6‘IaTbIe, KpYTroBbIC, TOUCYHBIC,
IMY3BIPbKOBBIC IUArpaMMBbl; THCTOIPAMMBI; JIMHEHHBIC
FpaQ)I/IKI/I; KapThI IINIOTHOCTH; JICCa I/II_HI/IKaBBI;
JAPCBOBHUAHBIC KAaPThI.
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7.3. TecThbl

HIudp TecToBble 3anaHus IIpaBunbHBIN
KOMIIETEHIINH OTBET
[KII-3 1.Beibepute U3 cieayonmx TEXHOIOTUi IPOIBUHYTON I

AQHAJIUTUKU Ty, KOTOpPask UCHOJIb3YET aIrOPUTMbI MAIIUHHOTO
00y4eHUs 1y aHau3a 00JIbIINX 00bEMOB JTAHHBIX
A) Text mining;
b) Ananus counanbHbIX ceTel;
B) O6paboTka ecTeCTBEHHOTO SI3bIKa;
I') Bce u3 BhlIIenepedncIeHHOTO.

2.Bribepute u3 cnenyronmx MeTo 0B Text mining ToT, b
KOTOPBIN MCTIONb3YEeTCs IS pa3/ielieHHsl TEKCTOB Ha pa3HbIe
KaTeropuu:

A) AHanu3 Tekcra;

b) Knaccudukanus Tekcra;

B) U3Bneuenune nundopmanuu;

I') Her npaBunpHOTO OTBETA.

3.YKkakuTe npuMep MCIIOIb30BaHMs MAITUHHOTO 00ydeHuss B | I

On3HEC-aHATUTHKE!

A) Ilporao3zupoBaHue crpoca;

b) CermenTanus KIMEHTOB;

B) O6HapyxeHrne MOIIEHHUYECKUX TPAH3aKIIH;
I') Bce u3 nepednciieHHOro.

4. YxaxuTe pUMeEpP CUCTEMBI MOICPKKH MPUHSATHS r
peleHnii, OCHOBaHHOW Ha aHaJu3€ OOJIBIINX JTaHHBIX:
A) Cucrembl MPOTHOZUPOBAHUS MTPOJIAK;
b) Cucrtemsl ynpaBieHUsI pUCKaMH,
B) Cucrembl 06HapyKeHUsI MOILIEHHUYECTBA;

I') Bce u3 nepeynciieHHbIX.

5.0npeneneHue reHepaTuBHO-cocTs3arenbHas cetb (GAN): b
A) Cerb, HCIIOJIB3YIOIIAsT MAIIUHHOE O0YYEHUE IS
IPOTHO3UPOBAHHUS OYIYIIETO;
B) Certb, cocrosimas u3 IBYX 4acTel - reHepaTopa u
JMCKPUMHUHATOPA;
B) Cetb, npennaznadeHnas st OOHapyXeHHUSI aHOMaJIHil B
JIAHHBIX;
I') Cetp, KOTOpas u3BjIeKaeT HHPOPMAIIUIO U3 OOJIBIITNX
00BEMOB JIaHHBIX.

6.Bbi0epuTe U3 HIKETEPEUUCIEHHOTO PUMEp PUMEHEHUS r
data mining:
A) Onpenenenne Hanbosee 3(pPpeKTHBHBIX MAPKETHHTOBBIX
KaMITIaHUM;
b) IIporno3upoBanue o6beMa MpoJIaK;
B) CermenTanus KIMEHTCKOM 0a3bl;

I') Bce nepeuncnenHoe.

7.BpiOepuTe U3 HUKETIEPEUNCICHHOTO ONpe/ieTICHHE
«aBTOPHKOZEP».

A) DTO anropuT™M MAIIMHHOTO 00YyYeHMS, UCTIONb3YEMBIH IS
CXKaTHs M PACIIaKOBKH JIaHHBIX;
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Mudp
KOMIIETEHIMH

TectoBble 3aganus

IIpaBunbHBIN
OTBET

B) Oto metox data mining, npenHa3zHaueHHBIN 115
KJIaCCH(HUKAITUU TCKCTOB;

B) Ot1o anroputwm, npuMeHsieMbli 1715 paclio3HaBaHusl 00pa3oB;
I') Oto mHCTpYMEHT U151 OTIpeniesieHust Hanbosee Y3PPEKTUBHBIX

MAapKCTHUHTOBBIX KaMIaHWi.

8. Beibepute cucremy, KOTOpasi MOKET ObITh OTHECEHA K
cHCTEMaM TOJICPKKU TPUHITHS PEIICHUIA:
A) Cucrema nporHo3upoBaHust 00beMa MpoIaxK;
b) Cucrema ynpaBiieHus: puckamu;
B) Cucrema oOHapyXeHHsI MOIIIECHHUYECTBA;
I') Cucrema yripaBieHus puckaMu U OOHapy>KeHUs
MOIIIEHHIYECTBA

9.Vxaxure 0cOOEHHOCTh CUCTEM TOICPKKH TTPUHSATHUS
peneHuit Ha 6a3e aHaaM3a OOJIBIITNX TAHHBIX
A) OHM NO3BOJISIIOT aHAJTU3UPOBATH OTPOMHBIE 0ObEMBI
JAHHBIX JUISI IPUHSATHUS PELICHHUI;
b) Onu o6GecrnieunBaOT BHICOKYIO TOUHOCTH POTHO30B;
B) Onn mo3BoSIIOT co31aBaTh MOAEIH, MTPEACKA3BIBAIOIINE
Oynyuiee;
I') OHu ucnonp3yroTCs TOIBKO 7151 OOHApYKEHUs
MOILIEHHUYECKUX TPaH3aKLUIL.

10.Br16epute TO, 9TO OTHOCUTCS K METOJIaM BHU3yaJIu3aIliu
pe3yNbTaTOB aHAJIM3A JaHHBIX!
A) TennoBbie KapThI;
b) CtonGuarbeie quarpaMMer;
B) Kpyroseie nuarpammesr;
I') Bce BhImenepeunciacHHbIE.

11. YkaxxuTe, 4TO OTHOCUTCS K CIOCOOaM ONTUMU3ALINU
pacnpeziesieHus: pecypcoB:
A) ANropuTMBI MAIIMHHOTO OOYYCHMUS;
b) Meroas! data mining;
B) TexHosoruu npoABUHYTON aHATUTHKH,
I') Bce BhImenepeuncieHHoe.

12.BriGepute onpeaeneHue «peKyppeHTHbIE HEMPOHHbIE
CeTH»!
A) Hetiponnsle ceTu, criocoOHbIe 00padaThiBaTh BPEMEHHBIC
PSIBI;
b) Anroput™msl, UCHoNIb3yeMblie Ui TPOTHO3UPOBAHUS
BPEMEHHBIX PSIOB;
B) AnroputMmsl, npuMeHsieMble Ui PaCO3HABAHUS PeUH;

I') IHCTpYMEHTBI JUlsl aHAJIM3a COLMANIBHBIX CETeH.
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8.IlepeyeHb OCHOBHOW ¥ JIONOJHHMTEJbHOH Y4eOHOl JHMTepaTyphl,
HE00X0AMMOi1 11l OCBOCHM S AUCIMIIHHBI

OcHoBHas JauTeparypa:

1. Kyreprun, B. A. busHec-uHKuHHUpHUHI. MopenbHass HWHTEpOpeTalus
yIpaBiieHUsI U3MEHEHUSIMU : ydeOHoe nocooue /it By30B / B. A. Kyreprun. — CaHkT-
[letrepO6ypr : Jlamp, 2022. — 396 c. — ISBN 978-5-8114-8531-4. — TexkcrT :
ANEKTpOHHBIN //  Jlaub  :  3JeKkTpoHHO-OMOMMoTeuHas  cucrema. —  URL:
https://e.lanbook.com/book/193355 . — Pexkum gocTyma: st aBTOPH3. MMOJIb30BATEICH.

2. [Tpokonerko, H. }0. Ananutrueckue WHPOPMAIMOHHBIE CHUCTEMBI
MOICPKKHU MPUHSTHS petennit ;. yueonoe nocodue / H. FO. IIpokonenko. — HuxHuit
Hosropon : HHI'ACY, 2020. — 142 c¢. — ISBN 978-5-528-00395-5. — Tekcr :
ANEKTpOHHBIN //  JlaHb  :  3JeKkTpoHHO-OMONMoTeuHass  cucrema. —  URL:
https://e.lanbook.com/book/164866 . — PexkuM mocTyma: i aBTOPU3. MOJIb30BaTEICH.

3. CuranpkoB, A. A. YmnpaBieHUeCKHH KOHTPOJUIMHT OU3HEC-TIPOIIECCOB :
yuebHoe nocooue / A. A. CuranbkoB. — Mocksa : PTY MUPDA, 2020. — 72 ¢. —
Texcr : anextpoHHbIN // JlaHb : 37I€KTpOHHO-OMONMoTeuHas cuctema. — URL:

https://e.lanbook.com/book/163923 . — PexkuM mocTyma: ik aBTOPU3. MOJIb30BaTEICH.

JlonoHuTEIbHAS JUTEPATYypa:

4. AnetnuHoBa, A. A. VIHTeIIEKTyalbHBIM aHAIN3 OOJIBIIKMX JAHHBIX : yueOHOE
nocobue / A. A. Anetnunosa, M. III. Myprasuna. — HoBocubupck : HI'TVY, 2023. —
66 c. — ISBN 978-5-7782-4899-1. — Texkcr : 251eKTpoHHBIN // JIaHB : 3JIEKTPOHHO-
oubamoreunas cucrema. — URL: https://e.lanbook.com/book/404567 — Pexum
J0CTyna: JJis aBTOPU3. MOJIb30BaTEICH.

5. Temumen, A. M. Opranuzanus KoJU1a0OpaTUBHOTO TMPOU3BOJICTBA
moHorpadust / A. M. Tenumes. — Kazanp : KHUTY-KAH, 2021. — 152 ¢. — ISBN
978-5-7579-2541-7. — Texkct : »nexTpoHHbIN // JlaHb : BJIEKTPOHHO-OMOIMOTEUHAS
cucrema. — URL: https://e.lanbook.com/book/248942 . — Pexum noctyma: mis
aBTOPU3. MIOJI30BATEIICH.
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O.llepeyenb pecypcoB HHGPOPMALNMOHHO-TEJIEKOMMYHUKANIMOHHOH CeTH
«AHTEepHET?, HEOOXOAMMBIX /111 OCBOCHUS AN CIUILIUHbI

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

2. https://www.anaconda.com/ - ctpanuia 3arpy3ku Anaconda.

3. https://cloud.yandex.ru/services/datalens - cepBuc Busyanuzanuu |
aHaJIn3a JaHHBIX SHIEKc.

4. [MopTan oTkpbeITHIX qaHHBIX Poccuiickoii @enepanuu https://data.gov.ru

5. https://cloud.yandex.ru/training/corpplatform - mpakTudeckuii  Kypc
«ITocTpoeHre KOprnopaTUBHON aHATUTHYECKOMN MIaTHOpMBbI»

6. https://practicum.yandex.ru/ycloud/ - Oecmatheiii  kypce «MHxeHep

00JIaYHBIX CEPBHCOBY
7. https://rise.articulate.com/share/BtQjKOgEyY1IktRKR6g2hPZ5KnRDJhB8k
#/ - Poctenexkom OusHec. [Inardopma ynpapieHus JaHHBIMH

10.MeTonuyeckue MaTepuasbl, ONpeaesiiOlide MPOUeAyPbl OLECHUBAHUA
3HAHUM M YMEHHUH, XapaKTePU3YIOLIUX CTeNeHb ¢hOPMUPOBAHHOCTH KOMIIETEHI UM

Pexomenoayuu no noocomogre x 1eKYUOHHbIM 3AHAMUAM

W3ydyenne AUCHUIUIMHBI TpeOyeT CHUCTEMaTHYeCKOro M IOCJIEq0BATEIbHOTO
HAKOIUICHUS! 3HAHUW U MPAKTUYECKUX HABBIKOB, CJIEIOBATEIBHO, MPOMYCKU OTAEIbHBIX
JeKIU HeoOXOIMMO Cpa3y HaBEPCTHIBATH MOCPEICTBOM CAMOCTOSITENHHOTO HM3YUYEHUs
IPOITYLIEHHON TEMbI U KOHCYJIbTAIIUI C MPEINOIaBaTeNIeM, BEAYIIUM 3aHATHUA.

Pexomenoayuu no noocomoexe k npakmuieckum (CeMUHapCKum) 3aHAmusIm

CryneHTtam creqyeT Ha KaXJO€ MPAKTUYECKOE 3aHITUE MPUXOAUTh C
pe3yJbTaTaMH BBITIOJIHCHHOW JOMAIIHEH paboThl MPEABIAYIIero CeMUHapa. Takoe
TpeOOBaHUE CBSI3aHO C TEM, YTO CJIOKHBIE MPOTPaMMBbI OOCYKIAIOTCA U BBIMOTHSIIOTCS
HECKOJIbKO CEMHMHApOB TMOAPSAN, W s paldoThl MO TEeME TEKYIIEro CceMuHapa
UCIIONIB3YETCSL PE3yIbTaThl pabOThl HA MPEABIAYIIEM CEMHHApe W COOTBETCTBYIOIICH
JOMaIIHeN paboThI.

CamocrosiTenbHast padoTa CTY/IEHTOB BKIIIOYAET B C€0s BHITIOJHEHUE PA3IMYHOTO
pola 3ajaHuii, KOTOPhIE OPUEHTHUPOBAHBI Ha Oojee MTyOOKOE YCBOGHHE Marepuaia
M3y4aeMol TUCHUIUIMHBI U MPUOOPETEHUE MPAKTHYECKUX HABBIKOB IO JIUCITUIUIMHE
TexXHOI0ruM MPOIBUHYTON aHATUTUKHU.

K BbIOMHEHWIO 3afaHWil [JII CaMOCTOSTEIBHOW pabOThI TMPEABSIBISIOTCS
cienyomue TpeOOBaHUA: 3aJaHUsl  JIOJDKHBI  BBINOJHSTBCA ~ CaMOCTOSITEIBHO.
Pe3ynbrarom BBITIONIHEHUSI 3aJaHUS SIBISIETCS KOHTPOJIbHAs paboTa. 3alaHUEe MOMKET
OBITH BBIMMOJTHEHO KaK HAa KOMITBIOTEPE CTY[AEHTa (IOMAIlHEM WU B KOMIIBIOTEPHOM
KJlacce), TaK M Ha KOMIIBIOTEpE MpernoaaBaTeis (IOMAallHEM WM YCTAaHOBJIEHHBIM B
KOMIIBIOTEPHOM KJIacce).

CryneHram cienyer:

—PYKOBOJICTBOBAThCS IPa)KOM CaMOCTOSITeNIbHON paboThl, onpeneneHubiM PITJ]
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—BBIIIOJIHATH BCE IUIAHOBBIE 3aJlaHMs, BBIJABAEMbIC NPENONABATENEM  JUIA
CaMOCTOSITEJIBHOTO BBITTOJTHEHUS

—pa30upaTh Ha CEMUHApaX M KOHCYJAbTAUAX OMIMOKHM B Mporpammax M Ipoudue
HETIOHATHBIE BOIIPOCHI.

dopma IIPOMEKYTOUHON ATTECTALUU 110 JUCLUIIIMHE — IK3AMEH.

Kputepuu ouneHuBaHMs 3HAHHUN M YMEHHH, XapaKTepHU3YIOIIMX CTeleHb
c¢(hopMHUPOBAHHOCTH KOMIIETCHLUI:

- OLICHKOM «OmJIUYHO» OUEHUBAETCA MOJHOE OCBOCHUE KOMIIETEHIIMHI MO TaHHON
mucuuiuiiae. OleHKa BBICTABISIETCS TPU TMOJYy4YeHHH oOydarommmcs 86 u Ooree
6amnoB. IIpu 3TOM OH:

3HAeT: TEKYIIHH ypOBEHb UHPPACTPYKTYPHBIX pCIICHMIA
NPEANPUATHSA/OPraHU3allii;  BapUAHThl ~ TEXHOJIOTHYECKOTO  CJIOSI  apXUTCKTYPBI
IPEIPHUATHS/OpPTraHU3aIHH.

yMeeT: aHAJIM3UPOBATh TEKYIIMK YPOBEHb WHQOPACTPYKTYPHBIX pEIICHUN
NPEPHUATHS/OPraHu3alIiH; dbopMupoBaTh U 000CHOBBIBAThH BapHUaHThI
TEXHOJIOTUYECKOTO CJIOS apXUTEKTYPBI MPEATIPUSTHS/OPTaHU3AIINH.

- OIICHKOH «XOpouwio» OIECHUBACTCA OCBOCHUE KOMIIETEHIIMH TIO0 JaHHOU
JTUCIUIUIMHE, OTHAKO B OTBETAX JOIMYCKAIOTCS HETOYHOCTH M HE3HAYUTENbHBIE OIIUOKH.
Onenka BBICTABISIETCS MPH MoNydeHuu oOydatoriumcs ot 70 mo 85 Gasmos. [Ipu stom
OH:

XOpPOIIO  3HAaeT: TeKyIMid  ypoBEHb  HHMPACTPYKTYPHBIX  peEUICHUMN
NPENNPUSATUS/OpraHU3allii;  BAapUAHTHI  TEXHOJIOTHYECKOTO  CJOSI  apXUTEKTYpPHI
PEIPUSATUS/OpTraHU3aAIIH.

XOpPOIIO YMeeT: AaHaJU3UpOBaTh TEKYIIUHA YpOBEHb HMH(PPACTPYKTYPHBIX
peleHnid MpeanpusaTrs/opranu3anuy; (opMUpoBaTh M OOOCHOBBIBAaTh BAapHAHTHI
TEXHOJIOTUYECKOTO CJI0S ApXUTEKTYPBI MPEATPUITHS/OPTaHU3ALINH.

- OLICHKOW «y00671emeopumeibH0o) OICHUBACTCA OCBOCHUE KOMIIETEHIIMUA IO
JAHHOW AMCIIUIUIMHE, OJHAKO B OTBETaX JOIMYCKAIOTCSA OTAENbHbIE OMMOKU. OIleHKa
BBICTABJISICTCS MPH ModydeHun obyuaromumcs ot 50 qo 69 6amnos. [Ipu 3Tom OH:

IUIOX0  3HAeT: TEKYIIMH  ypOBEHb  WHQPACTPYKTYPHBIX  PEIICHHIMA
MPEANPUATHS/OPTaHU3AIMN; BapUAHTBl  TEXHOJOTUYECKOTO  CJIOS  apXHUTEKTYPhI
MIPEANPHUSATHS/ OPTaHU3AIUH.

IJIOX0 yMeeT: aHAJU3UPOBATh TEKYIIUA YPOBEHb MHPPACTPYKTYPHBIX pEIICHUMN
MIPENPUSATUS/OPTaHU3AINH; dbopmupoBath u 000CHOBBIBATH BapUaHThI
TEXHOJIOTUIECKOTO CIIOS ADXUTEKTYPBI MPEAPHUSITHI/OpTraHU3aIIHH.

- OIIEHKa «HEYIOBJETBOPUTEJIBHO» BBICTABISETCI B TOM CiIy4ae, €CIH
KOMITETCHIINM HE OCBOCHBI, OTBETHI COIEPIKAT CYIIECTBEHHBIE OMMMOKU U 00yJarOImuMCst
nonyyeHo menee 50 6amnos. [Ipu rToM OH:
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He 3HaeT: TEeKYLIUI YpOBEHb MH(PACTPYKTYPHBIX pelIeHni
NpEeANpUATUS/OpraHU3allui;  BApUAaHTbl  TEXHOJOTMYECKOIO  CJIOS  apXUTEKTYpHI
MpEeANpUATUS/OpraHU3aLUH.

He yMeeT: aHAJIM3UPOBaTh TEKYIIMH ypOBEHb HH(PPACTPYKTYPHBIX pEUICHUMN
MpeNNpUsATUS/OpraHu3aliu; dbopMupoBaTh 51 000CHOBBIBAThH BapUAHTHI
TEXHOJIOTHYECKOTO CJI0S ApXUTEKTYPhI MPEANPUITHS/OpraHU3aLIUH.

11.Ilepeyenr HMH(POPMALMOHHBIX  TEXHOJOTHH, HCHOJAb3yeMbIX IPH
OCYLIECTBJICHUH 00pa30BaTEJIbHOIO0 Ipouecca M0 AUCHUIUIMHE, BKJIOYas
nepeyeHb HeO00XO0AMMOr0 IMPOrPAMMHOI0 o0ecrneYeHUss M HMHEPOPMALHOHHBIX
CIPABOYHBIX CHCTEM

11.1.KoMIUIeKT JIMIIEH3MOHHOI 0 MPOTPAMMHOI0 00ecTeYeHM s :
[TakeT oucHBIX Tporpamm;
AntuBupyc Kaspersky.

11.2.CoBpeMeHHbIe NPo(ecCHOHATbHBIE 0a3bl TaHHBIX 1 MH()OPMALIMOHHbIE
CIIPAaBOYHBbIE CHCTEMBI:

Nudopmarnmonno-npaBoBas cucrema «Koncynbrant [Imocy;

Nudopmarmonno-mpaBoBasi cuctema «l apanT;

Cucrema KOMILUIEKCHOTO PACKpBITHUS uHOopMauu «CKPH1H» -
http://www.skrin.ru/

11.3.CeprudunupoBaHHbie NPOrpaMMHbIE M ANNIAPATHbIE CPECTBA 3aAIIUTHI
HH(pOPMALIUK:
He npenycmoTpeHsi.

12.0nucanue MaTepUHAJbHO-TEXHHUYECKOH 0a3bl, HeOOXOAMMOM  JJIs
oCylIecTBJIeHHs 00pa30BaTeIbHOI0 Mpouecca mo AUCUUIIHHE

[Tomemenusa s MPOBENCHUS JIEKIUN, CEMUHAPCKUX 3aHATHH, TPYIIIOBBIX U

VHJIMBUYaJbHBIX KOHCYJIbTALlUM, TEKYIIETO KOHTPOJISA U IPOMEKYTOUHOM aTTECTALUU,
a TaK)Ke MOMEILIECHUS JJIsI CAMOCTOSITENIbHOU paOOTHI.
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