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1 Hessp, nuiannpyemMble pe3yabTaThl 00y4eHHs 110 AUCHHUIINHE (MOLYJII0)

]_IeJ'IB OCBOCHHA AHMCLMIIJINHBI

1.

2.

3.

BKJIO4as pOCCHﬁCKHe pEIICHUS.

4.

5.

6.

7.

8.

3aKiodaeTcss B (OPMHUPOBAHUU Y OOYyYaromIMXCs
KOMIIETEHIINH B 00JaCTH KOMIBIOTEPHBIX TEXHOJOTMH M aHajIH3a JaHHBIX, HEOOXOAMMBIX IS
pellleHrs] HayYyHbIX W MPAKTHYECKHX 3a]ady, BKJIOYas cOop, oOpaboTKy, BHU3yalH3alUI0 U
MHTEPIIPETALNIO JAHHBIX C UCII0JIb30BAHUEM COBPEMEHHBIX HHCTPYMEHTOB U METO/10B. OCHOBHBIE
3a/1a4yu OCBOCHMS IUCLMILIAHBIL:
N3yuuTh OCHOBBI KOMIIBIOTEPHBIX TEXHOJIOTUH KaK HHCTpyMEHTa s
XpaHeHus, 00pabOTKHU U MPEACTABICHUS TaHHBIX.
OcBouTh METOABI aHadM3a MAaHHBIX, BKJIIOYas paboTy C OOJNbIIMMHU
JaHHBIMH, CICTEeMaMU OM3HEec-aHATUTHKU U HanpaBieHusimu Data Science.

HayuuTbcs NpUMEHSATH CHUCTEMBl XPAaHEHUS W BU3YyalIM3alUM JIaHHBIX,

Pa3BuTh HaBBIKM MOATOTOBKH JaHHBIX JUIA aHANK3a: paboTa ¢ TaOIMYHBIMU
nponeccopamu (MS Excel, Open Office Calc), dopmatamu mannbIx (XIsx, csv, txt),
BBISIBIICHHE U MCIIPABJICHUE OIINOOK.
OCBOHUTH METO/IbI YUCIIEHHOTO 1 HEYHCIEHHOTO aHAIN3a IaHHBIX, BKITIOYAast
BHU3yAJIN3aL1IO [T0KA3aTENIEH U 3aBUCHMOCTEH.
N3yunTh OCHOBBI KOPPENALMOHHO-PETPECCUOHHOTO aHain3a, METObI
knaccuukanuu (baiiecoB knaccupukaTop, JepeBbs peHICHNH) U OLIEHKY UX KayecTBa.
ITprobpectn mpakTHUecKuii ombIT pabotel ¢ low-code u no-code
CHCTEMaMH JUIs PEeUIeHHUs 3a7ad Ou3HeC-aHaTUTHUKH.
HayuuTbcst HHTEpIIPETUPOBATH PE3yIbTAThl AHATN3a U MPUMEHATH UX IS
IPOTHO3UPOBAHUSA U IPUHATHS PELICHUH.
[TnanupyeMbIMu pe3ynbTaTaMu 00y4eHHUs MO TUCHUIUIMHE (MOAYIIO), SIBISIOTCS 3HAHMUS,
yYMEHUS1, HaBBIKU. [lepeueHp MIaHUPYEeMBIX Pe3yJbTaTOB OOYUEHHS 10 AWCHUILTUHE (MOIYIIO),
COOTHECEHHBIX C IUIAHUPYEMBIMH pe3yJbTaTaMUd OCBOEHUS 00pa30BaTENbHON MPOTrpaMMbl,
npezcTasieH B Tabnuue 1.

Tabmuna 1 — Komnerenimu, popmupyeMblie B pe3yibTaTe U3y4eHUs TUCITUTUIUHBI (MOTYIIS)

Pe3ynbTarhl 00yueHUs MO AUCIUTLINHE

peleHus 3aaa4
npodeccruoHaTbLHOM
JeSITeIbHOCTU

JIeSTeIbHOCTH Ha
OCHOBE
nH}opMannoHHOH 1
6ubmorpaduueckoit
KyJIBTYPBI U
TpeOOBaHUIA
nH(opMannoHHOH
6€301acHOCTH

Konu Konu
OpMYJIHPOBKA
Hazsanue OIIOIT dopMyaupoBKa (bnﬂ,u;]xafopa Kon
BO, cokpaiuennoe
KOMIIETEHIIUA JMOCTHXKEHUS pe3ynb DopmynupoBKa pe3yibTaTa
KOMITCTEHIINT
TaTa
41.04.05 OIIK-2 : Cnocoben | OIIK-2.1x: P/1 3HaHUE | COBPEMEHHBIX
«MexyHapoIHbIe | OCYIIECTBIIST OueHnnBaet HarpaBJIeHUH
OTHOIICHUS» TIOUCK U IPUMEHSTh | BO3MOXKHOCTH pasBUTHS
M-MO) MIepCIIEKTUBHBIE nH}opMannoHHo- KOMITBIOTEPHBIX
nHpopMannoHHo- KOMMYHUKaIIMOHHBIX TEXHOJIOTHH
KOMMYHUKAIIMOHHBIE | TEXHOJOTHH U
TEXHOJIOTUH U MIPOTPAMMHBIX
IIpOTpaMMHBIE CPEeICTB A
cpeacTBa It peeHus
KOMIIIEKCHOH CTaHIAPTHBIX 3a7a4
IIOCTAHOBKU U poeCCHOHATBHOM




OIIK-2.2xk : P/l | YMeHue | mpuMeHSTH
Bribupaer COBPEMEHHBIC
nH(popMannoHHO- HaIpaBICHUS
KOMMYHUKAIIHOHHBIC KOMITBIOTEPHBIX
TEXHOJIOTUH U TEXHOJIOTHH AJIst
MIPOTpaMMHEIE XpaHeHHsI, 00pabOTKHI
CpencTBa s W MIPECTaBICHUS
peeHus JIAaHHBIX
CTaH/IapTHBIX 3a/1a4

poheCCHOHATBHOM

JIeSTEIbHOCTH

OIIK-2.3B: P/1 HaBpik | paboTsl ¢
Hcnons3yer MHCTPYMEHTaMH
nHpopMannoHHO- ABTOMATH3HUPOBAHHON
KOMMYHHUKAITHOHHEIE 00paboTkn
TEXHOJIOTUH U nHpopmManuu
MIPOTrpaMMHBIC

CpenCTBa IS

pemeHns

CTaH/IapTHBIX 3a/a4

poeCCHOHATBHOMI

JIeATEIbHOCTH

B mpouecce OCBOCHUSA MUCHUILUIMHBI PCIIAOTCA 3adda4Md BOCIIMTAHHUA TapMOHHUYHO

Pa3BUTOH, MATPUOTHYHOW M COIMAILHO OTBETCTBEHHOW JIMYHOCTH HA OCHOBE TPAIHIIMOHHBIX
POCCHICKHX JyXOBHO-HPABCTBEHHBIX U KYJIbTYPHO-UCTOPUYECCKUX [IEHHOCTEH, MIPECTABICHHbIC
B Tabmuie 1.2.

Ta6mmma 1.2 — I{eneBbie OpUEHTUPBI BOCITUTAHUS

®opMuUpOBaHUE IEHHOCTE

BocnurareabHble 3a1a41 HeJ’[eBLIe OPUMEHTUPBLI

DopMHUPOBaHUE IPAKTAHCKON MO3ULUM U IATPUOTH3MA

BHuMaTensHOCT K JeTallsam
I'ymanHoCTH

PazBurne NnaTpuoTrU3Ma u Fpa)KI[aHCKOﬁ

I'ymanuzm
OTBETCTBEHHOCTH

(I)OpMI/II)OBaHI/Ie AYX0BHO-HPABCTBE€HHBLIX IIeHHOCTeﬁ

I[I/ICIII/IHJ'II/IHI/IpOBaHHOCTI)
Camooby4enue

DopMUPOBAHUE OTBETCTBEHHOT'O

Co3uIaTenbHBIN T
OTHOILEHHUS K TPYLY A pya

®opMuUpOBaHHE HAYYHOI'0 MHPOBO33PEeHMs U KYJIbTYPbl MbILIJIEHHS

(DOpMI/IpOBaHI/Ie OCO3HaHusA IECHHOCTHU
Hay4YHOI'0O MUPOBO33PCHUA U KPUTUYECKOT'O
MBIIJICHUA

I'ymaHusm CucTeMHOE MBIIIUICHUE

(I)opanOBaHne KOMMYHHMKATHUBHBIX HABBIKOB M KYJbTYPbI oﬁmemm

VYmMmenune pa6OTaTB B KOMaHAEC U
B3aUMOIIOMOIIb

Bs3aumomnomors u
B3aUMOYBaXXEHHE

dopMupoBaHUEe HABBIKOB ITyOJIMIHOTO
BBICTYIUICHUS M TIPE3CHTALlNH CBOUX UJIEH

2 Mecto aucuuniauHbl (MoayJsi) B ctpykrype OIIOIT

Hucunmmza «TexHonorun HCKYCTBEHHOrO HMHTEJUIEKTa» OTHOCUTCS K biioky 1
Jucuunauael (MOAYIIH)



3. O0beM AUCHUNJIMHBI (MOAYJIs)

OOveM jaucHUIUIMHBL (MOJYJsI) B 3a4eTHBIX EAMHUIAX C YKa3aHUEM KOJMYECTBa
aKaJEeMUYECKNX YacOB, BBIIICJICHHBIX Ha KOHTAaKTHYI padoTy ¢ oOydaromumucs (10 BUIaM
y4eOHBIX 3aHATHI) U HA CAMOCTOSATEILHYIO paboTy, MPUBEICH B Ta0IUIIE 2.

Tabnuna 2 — O61mas TpyJI0eMKOCTh AUCIIUILITUHBI

C Tpyno- O0ObeM KOHTaKTHOH paboThI (4ac)
eMecTp | eMKoCTb
(0D0)
Ha3zsanue OITOIT (D60 P Mé_l Yacts WITH AVIHTODHAS Bueaynu- CPC (fsrp Mfl
BO OH}I:;e VII Kypc yaTop TOpHast ra ZCH
(300, (3.E) | Beero 1
0300) nex. | mpak. | mab. | IIA | KCP
41.04.05
MexayHaposHbie 0dO MO1.b 2 2 37 8 28 0 1 0 35 3
OTHOIICHHUS

4 CTpyKTypa U coiepKaHue QM CUMILIHHBI (MO1YJIs1)

4.1 CTpykKTypa IucuMiuvidabl (Moayas) ajass ODO

TemaTnueckuil miaH, OTpa)karLUil coaep)kaHUe NUCLUILIMHBI (MepeueHb pa3fiesioB U
TEM), CTPYKTYPHUPOBAHHOE IO BU/IaM YUEOHBIX 3aHATHI C YKa3aHHEM UX 00HEMOB B COOTBETCTBHH
¢ y4eOHBIM IJIaHOM, ITpHBeJieH B Tabaule 3.1

Tabmuua 3.1 — Pa3aensl quCHUTUIMHBL (MOJTYJIs), BUIIBI Y9€OHOU NEATETLHOCTH B (POPMBI
Tekyuero Kourpoust st 09O

Kon pe- Kou1-Bo 4yacoB, 0TBeJeHHOE Ha Dopwa
Ne HazBanue tembl 3yJbTara
N — Jlex [Ipaxt JIa6 CPC TEKYILEro KOHTPOJIs

KomImbroTepHbIe TEXHOIOTHH
KaK HHCTPYMEHT XpaHEeHNs,

1 | obpaboTku, aHanM3a U PI1 2 0 0 2 MPAaKTUYECKOE 3aJIaHKC
NpPE/ICTaBICHUS JTaHHBIX U
nHQOpMAIHH.
AHanu3 TaHHBIX, OOJIBIIIE

2 | AHHBIC, HATIABICHILT Data P/l 2 0 0 2 MPaKTHYECKOE 3aJjaHue
science, cCCTeMBbI OM3HEC-
AQHAIUTHKY.
CucreMsl XpaHEHHs U

3 | BU3yanuM3anuy JAaHHBIX. P2 2 0 0 2 MIPAKTUYECKOE 3a/IaHKe

Poccuiickuii CerMeHT phIHKa.
TloaroToBka TaHHBIX IS
aHaIM3a U BU3yalIU3alHu.
4 | HavanbHble HaBBIKH. P/3 0 4 0 2 MPaKTHYECKOE 3aJjaHue
TabnuuHbIe NPOLIECCOPBI,
(hopMaThl XpaHEHHs TaHHBIX.
5 Hucnosgie i HetmCIOBbIE P12 0 4 0 2 MPaKTHYECKOE 3aJjaHue
JTaHHBIE (BEIOOPKH, BEKTOPHI).

Yucnosbie XapakTEPUCTUKHU

6 BLIGOPOK. Pa3 0 2 0 5 MPAaKTUYECKOE 3a/IaHKe
7 | HeuncnoBble TaHHBIE. PJ13 0 2 0 5 MPAKTUYECKOE 3aJIaHHE
MaccuBbl JaHHBIX
8 (raTadpeitvb). P12 0 2 0 0 MPaKTHYECKOE 3aaHne
[IpumeHeHne METOI0B
9 | kmacrepuzaIyu PJI1, P12 0 4 0 5 MPaKTHYECKOE 3aaHne
(cermMeHTaINs)
10 | Mertoas! ki1accuduKaIum. PJI1, P12 0 4 0 5 MPAKTUYECKOE 3aJIaHHE
11 SCEI-((::TOZ“(AEH knacea low-code, PJ1, P12 2 6 0 5 MPAKTUYECKOE 3a/IaHKe

Hroro mo Tadjmue 8 28 0 35




4.2 Conep:xaHue pa3aejioB U TeM JUCHUILTHHBI (MoayJs) nias ODPO

Tema I KomnvromepHuvle mexHonro2uu Kax UHCMpYMeHm XpaneHus, 00pabomku, aHaiusa u
npedcmasieHust OAHHbIX U UHDOpMayuu.

Copnepxanne TeMbl: COBpeMECHHBIE HAIPABIICHUS! PA3BUTHS KOMITBIOTEPHBIX TEXHOJIOTHH.
Mertonbl 1 cpeficTBa XpaHEeHUs, 00paObOTKH, aHAIIN3a U MIPEICTABICHHS JAHHBIX U HH()OPMAIHH.

@opMBI ¥ METOJBI TPOBEACHHS 3aHITUH 1O TeMe, MPUMEHSIeMble 00pa30BaTeIbHBIC
TEXHOJIOTUH: JICKITHS, TPAKTUYECKOE 3aHSITHE.

Bunbsl camMocToSTENbHON MOATOTOBKH CTYIACHTOB IO TeME: TEOPETHYECKasi MOJTOTOBKA,
KOMITHIOTEPHOE MOJICTIMPOBAHNUE.

Tema 2 Ananuz oannulx, Oonvuue 0anuvle, Hanpasnenus Data science, cucmemvl OuzHec-
AHAIUMUKU.

Conepxanrie TeMbl: OCHOBHBIC METOJBI aHAIM3a JAaHHBIX, pa3Iudus HanpaBieHuil Data
science, UX MPaKTUICCKOE IPUMECHEHHUE.

@opMBI ¥ METOJBI TPOBEACHHS 3aHITUH 1O TeMe, MPUMEHSIeMbIe 00pa30BaTeIbHBIC
TEXHOJIOTHH: JICKIIUS, IPAKTHYECKOC 3aHATHE.

Bunbel caMoCTOSTENIEHON MOATOTOBKH CTYJACHTOB IO TeME: TEOPETHYECKasl MOATOTOBKaA,
KOMITBIOTEPHOE MOJICITHPOBAHHE.

Tema 3 Cucmembl Xxpanenus u uzyaiusayuy 0auHvix. Poccutickuil cezmenm pulHKa.

Conepxxanne Tembl: Kiaccuduranms cucTeM XpaHEHUS M BU3yalU3allMH JIaHHBIX.
ITprMephl TaKUX CUCTEM OT OTE€YECTBEHHBIX ITPOU3BOJUTEIIEH.

@®opMbI U METOABI MPOBEACHUS 3aHATUI MO TeMe, MPUMEHseMble 00pa3oBaTEIbHBIE
TEXHOJIOTMH: JIEKIUSA, IPAKTUYECKOE 3aHATHE.

Bunsl camocTosATENpHON MOATOTOBKM CTYAECHTOB II0 TEME: TEOpPETHYECKas MOJArOTOBKa,
KOMIIBIOTEPHOE MOJCIIMPOBAHUE.

Tema 4 I[loocomosxa oOauubix O aHAIU3aA U BU3YAIU3AUUU. Hauanvnvie mnaswixu.
Tabnuunvie npoyeccopwl, hopmamul XpaHeHusi OGHHbIX.

Conepxanue Tembl: opmupoBanue aatadppeitmoB B TabnuyHoM npoueccope (MS Excel |
Open Office Calc). @opmar xlIsx, csv, txt. [Touck ommnboOk (4MCIOBBIE JAHHBIE), KATETOPUHU
Ha3BaHbl I0-Pa3HOMY, 0ObEMHEHUE KAaTErOpUH.

@®opMBl U METOJbI NPOBEACHMS 3aHITUH MO TeMe, NMpPUMEHseMble 00pa3oBaTeIbHbIC
TEXHOJIOTUH: JICKIH, TPAKTUYECKOE 3aHSTHE.

BI/I)II)I CaMOCTOSITETbHOM IMOATOTOBKU CTYACHTOB IO TEME: TCOPETHUYCCKAsA IOATOTOBKA,
KOMITbIOTEPHOE MOJIETMPOBAHNUE.

Tema 5 Hucnosvie u neyucnogvie Oanuvie (8b100PKU, BEKMOPYLL).

Copepxanue Tembl: J{MuCKpeTHBIE, HENpepbIBHBIE JaHHble. B ueM orinume. CriocoObl
BU3YaJIU3allUH OT/IEJIbHBIX MOKa3aTeslel U 3aBUCUMOCTEH.

@®opMBbI U METOABI TMPOBEACHUS 3aHATHUI O TeMe, MPUMEHseMble 00pa3oBaTeIbHBIE
TEXHOJIOTUH: JIEKIHS, TPAKTUYECKOE 3aHATHE.

Bunsl camocTosITeNbHON TOATOTOBKH CTYIEHTOB 10 TE€Me: TeOpeTHYecKas MOATOTOBKA,
KOMITBIOTEPHOE MOIETTMPOBAHUE.

Tema 6 Hucnogwvle xapakmepucmuku 6b100poK.

Conepxanne Tembl: CTaTHCTHYECKas! OTICHKA YUCIIOBBIX JTAHHBIX.

@opMBl ¥ METOJBI TPOBEACHUS 3aHITHI 1O TeMe, MpUMEHseMble 00pa3oBaTeIbHBIC
TEXHOJIOTHH: JICKITUSI, TPAKTUUIECKOE 3aHSATHE.

Buasl camocTosTensHON MOATOTOBKM CTYACHTOB IO TEME: TEOpeTHYecKas MOJrOTOBKa,
KOMIIBIOTEPHOE MOJIETUPOBAHHE.



Tema 7 Heuucnogvie danHuvle.

Conepxanne TemMbl: OLIEHKA YaCTOT U PaclpeeIeHUs] BEPOSITHOCTEH.

@opMBI ¥ METOJBI TPOBEACHHS 3aHITUH 1O TeMe, MPUMEHSIeMble 00pa30BaTeIbHBIC
TEXHOJIOTHH: JIEKLIUS, IPAKTUYECKOE 3aHSATHE.

Buabl camocTosTensHOM MOATOTOBKH CTYACHTOB IO TEME: TEOpeTHYecKasi MOJr0TOBKa,
KOMITBIOTEPHOE MOJICTTUPOBAHHE.

Tema 8 Maccuswl 0annvix (Oamadghpetimol).

Copnepxanne Tembl: OlleHKa KauecTBa JaHHBIX. DOPMHUPOBAHUE «CPE30BY.

@®opMbI U METOABI MPOBEACHUS 3aHATUH O TeMe, MPUMEHsSEMbIe 00pa3oBaTeIbHBIC
TEXHOJIOTHH: JIEKIIUS, TPAKTHYECKOE 3aHATHE.

Bunpl camocTosITebHON MOJATOTOBKH CTYICHTOB IO TEME: TEOPETUYECKasi MOIArOTOBKA,
KOMITBIOTEPHOE MOJETHPOBAHNUE.

Tema 9 Ilpumenenue memo0oog Kiacmepuzayuu (cecmeHmayus).

Conepxanuve Tembl: MeToabl KIACTEpPU3ALMU M HMX MPAKTUYECKOE MPHUMEHEHHUE,
WHTEpIpETalys pe3yabTaTOB, BU3YyaTHU3alIHsl.

dopMbl ¥ METOABI MPOBEICHUS 3aHATUH MO TeMe, NMPUMEHsSEeMble 00pa30BaTeIbHBIC
TEXHOJIOTHH: JICKITUS, TPAKTUYECKOE 3aHSATHE.

Buasl camocTosTensHON MOATOTOBKM CTYAEHTOB IO TEME: T€OpEeTHYecKas MOJArOTOBKa,
KOMITBIOTEPHOE MOJICIIUPOBAHUE.

Tema 10 Memoovwl knaccugpurayuu.

Copepxanne Tembl: baiiecoB knaccuduxatop, aepeBbs perieHuil. OIEHKH KauecTBa
KJIaCCU(pUKALINHY, BU3YyATTU3AIIHS.

@®opMbl U METOZABI MPOBEACHUS 3aHATUN O TEMe, MPUMEHsSEMbIe 00pa3oBaTEIbHBIC
TEXHOJIOTHH: JICKIIUS, TPAKTHUECKOE 3aHATHE.

Buapl caMocToSITeNbHON MOJATOTOBKH CTYIEHTOB IO TEME: TEOPETHYECKasl MOJTrOTOBKA,
KOMITHIOTEPHOE MOICTIMPOBAHNE.

Tema 11 Cucmemwr xnacca low-code, no-code.

Conepxanne Tembl: IlpuMeHeHHe cucTeM kiacca low-code, no-code mis perneHus
NPaKTHYECKMX 3a]a4 aHaIn3a OU3HEeC-IaHHbBIX.

®opMBl U METOJBI MPOBEACHHS 3aHATHH MO TeMe, MPHUMEHseMble 00pa3oBaTebHbIC
TEXHOJIOTHH: JIEKIIUS, TPAKTHYECKOE 3aHSTHE.

Bubl caMocTOSATENFHON TMOATOTOBKHM CTYJCHTOB 10 TEME: TEOpETHUYECKas MOATOTOBKA,
KOMITBIOTEPHOE MOJIETUPOBAHHE.

5 Meroauyeckne yKazaHusi sl OOY4YAIOIIMXCH MO M3YYEHHI0 M Ppeajlu3aluu
AUCHUIJIMHBI (MOZYJIs1)

5.1 Meroanyeckne peKOMEHZANWHM O0YYAlOIIMMCH 10 M3YYeHHI0 IMCHUIUIMHBI W TIO
o0ecrne4eHn 0 CaMOCTOSITeJIbHOM padoThI

MeToanuyeckne peKOMEHIAIUM 110 OPTraHU3alUN CAMOCTOSITEIbHOM PadoThI

B xone u3yueHus AMCHMIUIMHBI CTYACHTBI JIOJDKHBI MOCEHIaTh ayJAUTOPHBIE 3aHSTHS
(Jlekuu, TMpaKTHYEeCKue 3aHATHs, KOHCynbTaruu). Ocoboe MecTO B OBJIAJIEHUU YacThIO TEM
JAHHOW JMCUUIIIMHBI OTBOAMTCS CaMOCTOSITENIbHON paboTe, MPH STOM BO BpeMs ayJUTOPHBIX
3aHATUH MOTYT OBITh PACCMOTPEHBI U TPOPA0OTaHBl HANOOJIEe BaXKHBIC U TPYIHBIE BOTIPOCHI 10
TOM WIM WHOM TeMe IHUCUMIUIMHBI, a NPUMEHEHHE YK€ OCBOCHHBIE HABBIKOB B CMEMKHBIX
TEXHOJIOTHSX BBIHECEHBI HA CAMOCTOSITEIILHOE O0yUCHHE.



B cootBercTBHM C y4eOHBIM IUIAHOM HANpaBJICHUS MOJITOTOBKHM IPOLIECC H3YUEHUS
JTUCIUIUIMHBI IPEeTyCMaTPUBAET POBEACHHE JIEKINI, MPaKTUUECKUX 3aHIATUN, KOHCYJIbTAlluH, a
TaKXKe CaMOCTOSATEIbHYIO paboTy CTYIEHTOB.

Huxe nepeuncnens! mpeHa3HauYeHHbIE AJI1 CAMOCTOSITENIbHOTO U3yYEHUS CTYICHTaMU T
BOIIPOCHI, KOTOPBIE BO BPEMsI IIPOBEACHUS AYAUTOPHBIX 3aHATUN M3Y4YalOTCs HEIOCTATOYHO WIIU
M3Yy4eHHE KOTOPBIX HOCUT 0030PHBII XapakTep.

Ilepeyenb U TeMaTHKA CAMOCTOSATEJBHBIX PA0OT CTY/IEHTOB 0 JUCHUILINHE

1. Teopus BeposTHOCTEN
2. IlpuxiagHas cTaTucTHKa

5.2 OcoOenHocTH opraHu3anuu OO0y4YeHHs JJI JMI C OrPAHWYEHHBIMH BO3MOKHOCTAMH
310POBBSI U HHBAJIH/I0B

[Tpr HEOOXOMMMOCTH OOYJAIOIIUMCS U3 YUCIIA JIUII C OTPAHHYEHHBIMHA BO3MOYKHOCTSIMU
3JI0POBBS U HHBAIHIOB (110 3asBJICHHUIO 00YYarOIIErocs) MPeI0CTaBIIsIeTCs yueOHas
uH(pOpMAIIUs B JOCTYIHBIX (POPMAX C YIETOM MX WHAMBUIYAIbHBIX ICUXO(DU3HIECKUX
0COOEHHOCTEH:

- JUTSL JTUILL C HAPYLICHHUSIMU 3PCHUS: B IleyaTHO! (hopMe yBenn4eHHbIM mpudrom; B popme
SJICKTPOHHOI'O JOKYMCHTA, UHIUBUYAJIbHBIC KOHCYJIbTalun C IMPHUBJICYCHHUEM
TH(IOCYpAOTICPEBOAYHNKA; HHANBHUYAIbHbIC 3a/IaHUs1, KOHCYJIBTALIMH H JIP.

- 17151 JIMII C HAPYIICHUSIMU CITyXa: B TIeYaTHOH (hopme; B popMe SJIEKTPOHHOTO JOKYMEHTA;
WH/MBU/IyalbHbIC KOHCYJIBTALMH C MPUBICYCHUEM CYpIONCPEBOMYNKA; WHIUBHIYaIbHbIC
3aJlaHus1, KOHCYJIbTAllUH U JP.

- JUTs1 JIUIL C HAPYILICHUSIMU OTIOPHO-ABUTATEIBHOIO allliapara: B eyaTHoi Gpopme; B hopme
SJICKTPOHHOI'O IOKYMCHTA; UHANBUAYAJIbHBIC 3aJlaHN, KOHCYJIbTAallUu U JP.

6 ®@oHa OLIEHOYHBIX CPEACTB JIS MPOBeIeHUs] TEKYIIero KOHTPOJISI M MPOMeKYTOYHOI
arTecTalMy O0YYAOIIMXCH M0 AMCHUIIMHE (MOAYJII0)

B coorBerctBun ¢ TpeboBanmsMu PI'OC BO s arrectauuu oOydaromuxcst Ha
COOTBETCTBUE HX IE€PCOHAIBHBIX JOCTH)KEHUH IUIAHUPYEMBIM pe3yjibTaTaM OOYy4YeHHs IO
JUCLHUIUIMHE (MOAYIIO) CO37aHbl (POHIBI OLIEHOUHBIX CPEACTB. THIOBBIE KOHTPOJIBHBIE 33aJaHUS,
METOANYECKUE MATEpHUasbl, OINPEACISIIONME IPOLEAYPhl OLICHUBAHUSA 3HAHWM, YMEHHMU U
HaBBIKOB, a TAK)Ke KPUTEPUH U IIOKa3aTeIH, He0OOXOAUMBIE JIIsl OLIEHKU 3HAaHUH, YMEHUH, HAaBBIKOB
U XapakTepu3ywoluue dTanbl (HOpMHUpPOBaHMS KOMIIETEHUMH B  IPOLIECCE OCBOEHUS
o0pa3oBaTeNbHON MPOrpaMMBl, ipeacTaBieHsl B [Ipunoxenun 1.

7 Y4eO6HO-MeTOAMUYECKOEe U HH(POPMALIMOHHOE 00ecnieyeHue TUCHMILIMHBI (MOLYJIs1)

7.1 Ocnoenasn rnumepamypa
1. Ananu3 naHHBIX : yuyeOHHMK Juis By3oB/ B. C. MxutapsH [u np.] ; moa penaxiuei

B. C. Mxwurapsina. — Mocksa : WzmarensctBo  [Opaiit, 2025.— 448 c.— (Bsicmiee
obpa3zoBanue). — ISBN 978-5-534-19964-2. — Tekct : snexktpoHHbld // OOpazoBaTenbHas
mwiarpopma FOpaiit [caifir]. — URL: https://urait.ru/bcode/560311 (mara oOpameHus:
14.01.2025).

2. becemepthbiii, M. A. HMckycCTBeHHBIM WHTEIUICKT. BBeneHHWE B MHOTOAareHTHBIC
cucteMsl : yueOHMK ans By3oB/ U. A. beccmeprtnbiif. — Mocksa : WznatensctBo IOpaiir,

2025. — 148 c.— (Bwicmee oOpa3oBanue). — ISBN 978-5-534-20348-6. — Tekcr



NeKTpoHHBIH  //  OOpazoBarenbHas  matgopma  FOpaiit  [caiit]. —  URL:
https://urait.ru/bcode/569279 (nara obpamienus: 01.09.2025).

3. T'ypuxos, C. P. OCHOBBI aJITOPUTMHU3ALIUH U ITporpaMMupoBanus Ha Python : yueOnoe
nocobue / C.P. I'ypukoB. — Mocksa : UTH®PA-M, 2025. — 343 c. — (Briciee o6pa3oBanue). -
ISBN 978-5-16-020255-6. - Texct : 3JIEKTPOHHBIH. - URL:
https://znanium.ru/catalog/product/2166199 (nara oo6pamenus: 31.05.2026)

7.2  Jonoanumenvnas aumepamypa

1. Jlamuayc, JI. B. IludpoBas 5KOHOMHKA, SKOHOMHKA JIaHHBIX W TPHKJIATHOU
UCKYCCTBEHHBIN MHTEIIEKT : yuyeOHnoe nmocodue / JI. B. Jlanunyc. — Mocksa : UHOPA-M, 2026.
— 544 c. — (Bsricmiee oopazoBanue). - ISBN 978-5-16-021561-7. - Tekcr : anekTponHsIit. - URL:
https://znanium.ru/catalog/product/2230806 (nata obparenus: 31.05.2026)

2. MammnaHOe o0Oy4eHHe ¢ ucnoyb3oBanueM Python : yuyebHO-MeToMYecKoe mocoodue /
cocraButenu A. B. Ocun,K. A. XamuzeB. — MockBa :MTYCH, 2025. — 20 c.— Tekcr :
AJICKTPOHHBIN // Jlanb : AIEKTPOHHO-OMOIMOTEYHAS cucTema. — URL:
https://e.lanbook.com/book/501209 (mata oOpamenus: 25.05.2026). — Pexxum ngocrtyma: uist
aBTOPU3. MOJIb30BATENCH.

3. Ilporonpsikono A.B., ITeiioB I1.A., CanoBuukos B.E. Anroputmsl Data Science u ux
npakTHdeckas peanusanus Ha Python : YueGHoe mocoOue [DnekTpoHHBIH pecypc] : MHppa-
Wunxenepus , 2022 - 392 - Pexxum noctyna: https://znanium.com/catalog/document?id=417222

7.3 Pecypcel unghopmayuonno-menekommynuxayuounou cemu '"Hnmepnem',
6KII04an npogeccuonanvhvle 06a3vl OAHHLIX U UHPOPMAUUOHHO-CRPABOUHDIE
cucmemul (npu HeobXO0UMOCMU):

1. O6pasoparenshas miarhpopma "FOPANT"

2. DnextpoHHas Oubnuoreunas cuctema ZNANIUM.COM - Pexum pocryna:
https://znanium.com/

3. DnextpoHHO-0MbMMOTEeYHas cucteMa "ZNANIUM.COM"

4. DnextpoHHO-OnOMMOTeuHas cucrema "JIAHB"

5. Open Academic Journals Index (OAJI). [Ipodeccuonanbnas 6a3a naHHbIX - Pexxum
noctyma: http://oaji.net/

6. Ilpesunmentckas Oubnuoreka wuMm. b.H.Enpimna (0a3a [maHHBIX —pa3iHuHBIX
npodecCHOHANIBHBIX o0acTeil) - Pexxum nocryna: https://www.prlib.ru/

7. WndopmannonHo-crpaBoyHas cucrema "KoncynbranTt Ilmoc" - Pexum poctyna:
http://www.consultant.ru/

8 MarepuajbHO-TeXHHYECKOe oO0ecrevyeHHe IUCHUIUIMHBI (MOAYJs) W IepeYeHb
MH(OPMALMOHHBIX TEXHOJIOTHI, MCNOJb3yeMbIX NPH OCYHIECTBJIEHHMH 00pa30BaTeJbHOIO
npouecca no JUCHUIVINHE (MOAYJII0), BKJIOYAasl epeYeHb NPOrpaMMHOro odecreveHust

OcHOBHOE 000pYIOBaHUE:

e KommyTtatop SuperStack 3 (16*%10/100 19")

e Monurop obnaunsiif 23" LG23CAV42K/mbies Geniu

e MynbpTumMenuitabIil mpoextop Nel Casio XJ-V2

e O6naunbiit MmonuTop 23" LG CAV42K

e O0naunsbiif MonuTop LG Electronics uepHslii +ki1aBuaTypa+Mpliiib

e [I/K DNS Office T300, mpims Genius NetScroll 100, knaBuatypa Genius KB-06X,
monurop AOC919 19"

e [IpoexTop Casio XJ-V1

¢ Ycr-Bo Oecn.nutanust UPS-3000




IIporpamMmmHoOe o0ecIieyeHue:

e Microsoft OfficeProffessionalPlus 2019 Russian
e Python
e \Windows




MUHOBPHAYKHN POCCUHA
BJIAJJMBOCTOKCKUI IT'OCYJTAPCTBEHHBI YHUBEPCUTET
HAVYHO-OEPA3OBATEJIBHBIN LIEHTP "UCKYCCTBEHHBI UHTEJUIEKT"
®oHJ OIICHOYHBIX CPE/ICTB
JUTSL IPOBE/ICHUS TEKYILET0 KOHTPOJIS
Y IPOMEKYTOYHOM aTTECTAIMH 1O AUCIUIUINHE (MOJIYJIIO)
TEXHOJIOI'M UCKYCCTBEHHOI'O UHTEJIVIEKTA
Hanpasnenue u HanpaBiIeHHOCTh (IPOQIIIB)
41.04.05 MexayHapoiHble OTHOLIEHUS. MeXayHapOAHbIE OTHOILIEHUS U IPUTPAHUYHOE

COTPYAHHUYICCTBO

I'ox Habopa Ha OITOII
2026

dopma 00ydeHuUsI
OYHas

Bmagusoctok 2026



1 Ilepedennb (popMHEpyeMbIX KOMIIETEH M

Haszsanne OITOII BO,
COKpalleHHOe

Kon u popmynupoBka KoMHeTeHIN

nu

Kon u popMynrpoBka HHANKATOPA TOCTIKCHUS
KOMITCTEHITHU

41.04.05 «MexayHapo
JTHBIE OTHOILICHHMS
(M-MO)

OIIK-2 : Cioco0eH oCymeCcTBISATh

MOVCK U MPUMEHSATH MEPCIICKTUBHBI
¢ H(QOPMAIOHHO-KOMMYHHUKAIIAO
HHBIC TEXHOJIOTUU U MPOTPAMMHBIC
CpeICTBa ISl KOMIUIEKCHOM MOCTaH
OBKH M PEUICHHUs 33134 npodheccro

HAJIbHOH JEATEILHOCTU

OIIK-2.1k : OnieHnBaeT BO3MOKHOCTH HHpOpMa
LIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH U TIp
OTPaMMHBIX CPEJICTB JJIsl PELICHUS CTaHIapPTHBI

X 3a71a4 po(eCCHOHANBLHOMN JIESITeIbHOCTH Ha O
CHOBe MH(OpMaMOHHOI 1 OubIHOrpadUIecKo

W KyJlbTYpbl U TpeOOBaHUH MH(POPMAIIMOHHOH O
€30I1aCHOCTH

OIIK-2.2k : Beibupaet nnopmMainoHHO-KOMMY
HUKAI[OHHBIC TEXHOJIOTUH U IPOTrPaMMHBIE Cpe
JICTBA JUIS PEIICHNS CTAaHJAPTHBIX 3a1ad Impodec
CHOHAJIbHOU AEATEILHOCTH

OIIK-2.3B : Hcmone3yeT HHPOPMATHOHHO-KOMM
YHHUKAI[IOHHBIE TEXHOJIOI'MHU U IIPOrPaMMHEIE CP
eIICTBA JJIsl PEIICHNUS CTaHIAPTHBIX 3a1a4 npode
CCHOHAIBHO ACSATEIHLHOCTH

KOMHCTCHHI/ISI CUUTACTCA C(l)OpMHpOBaHHOfI Ha JaHHOM 3Tall€ B CJIy4ac, €CJIU IIOJIYUCHHBIC
PE3YyIbTAaThI 06yqu1/151 o AUCHUIIIIMHEC OLCHCHBI ITOJOXKHTCIBbHO (I[I/IaHaSOH KPUTCPHUCB
OLICHUBAHU PE3YJILTATOB o6yquH;1 BaYTCHO», KYAOBJICTBOPUTCIIBHO», «XOPOIIO», «OTJ'II/IIIHO»).
B ClIyd4ac OTCYTCTBUSA IMOJIOKUTCILHOMN OICHKKW KOMIICTCHLMA Ha JAaHHOM 3J3Tall¢ CUYUTaCTCsA

Hec(OPMHUPOBAHHOM.

2 Tloka3aTe/i OLlEHNBAHUS IVIAHUPYEMBbIX Pe3yJIbTaTOB 00y4eHHus

Komnerennus OIIK-2 «CrnocoGeH ocymiecTBIsATh MIOUCK U IPUMEHSAThH MEPCIIEKTUBHBIC
MH()OPMAITMOHHO-KOMMYHHUKAIIMOHHBIE TEXHOJIOTHH U IIPOTPAMMHBIE CPEJICTBA JIJIS
KOMIUIEKCHOW TTOCTAaHOBKHU U PEUIeHHS 3a/1a4 PO eCCHOHATBHON NeSTEIbHOCTI)

Tabnuma 2.1 — Kpurepuu OlleHKH WHIUKATOPOB JTIOCTHKEHUS KOMITETCHIINH

Ko u gopmynupoka unaukar | Ko | Tu

opa JOCTHKEHUS KOMIIETCHIIUN

Pesynbrar

Kpurepuu onieHUBaHUS PE3yNbT
aToB O0y4YeHHUS

OIIK-2.1x : OueHuBaeT BO3MO
JKHOCTH HH(POPMAIIMOHHO-KOMM
YHUKAIIMOHHBIX TEXHOJIOTHH U
MPOTPAMMHBIX CPEJICTB IS pe
IICHUS CTaHIAPTHBIX 3a]a4 PO
(heccnoHaNbHON AEATETHLHOCTH
Ha OCHOBE MH(OPMAIIMOHHON U
6ubmmorpaduueckoit KynbTypbl
1 TpeboBaHni nHPOpMaMOHHO
1 6e30macHOCTU

COBPEMEHHBIX HalpaBJcHUN pa
3BUTHS KOMIIBIOTEPHBIX TEXHOII

MMOHMMAaHUE Pa3HUIIBI HATIPaBIie
HUH pa3sBUTHSA KOMITBIOTEPHBIX
TEXHOJIOTUH

OIIK-2.2k : Beibupaer undopm
AIIMOHHO-KOMMYHHKAIIMOHHbIE
TEXHOJIOTUH U TIPOTPAMMHBIE C
peacTBa JUls pelieHuUs] CTaHIapT
HBIX 33724 IpOoQeCcCHOHATBHON
JIeSTeIbHOCTH

MIPUMEHSTH COBPEMEHHBIE HAIP
ABJICHHS] KOMIIBIOTEPHBIX TEXHO
JIOTHH 11 XpaHeHus1, 00paboTK

PesynbTarel 00yueHus O JUCIUILTUHE

hit n

pe | pe

3- 3-

Ta | Ta
31

Pa

1 aH
He | ormi
v

PI | me

1 HU
e

1 1 NIPCACTABJICHUA TaHHBIX

IIOHHUMAHUE OCHOBHBIX METO0B
paboThI ¢ JAHHBIMHU




OIIK-2.3B : Ucnonk3yet undpop
MalMOHHO-KOMMYHHKAITHOHHBI
€ TEXHOJIOTUHU U TIporpaMmHble | PJT
cpeacTBa A penreHus cragaap | 1
THBIX 3a]1a9 IpOoQeCcCHOHATBHO
1 1eATEeIbHOCTU

Ha | paGoTbl ¢ MHCTpyMEHTaMu aBTO
BBl | MaTU3MPOBaHHOHN 00pabOTKH U

K HpopMamu

CKOPOCTH ¥ TOYHOCTbH BBITIOJTHE
HUS TUTIOBEIX Olleparuii 0opado
TKH JaHHBIX B CHELHAIN3HPOBa
HHOM I10

Tabnuia 3armomHsAETCs B COOTBETCTBUU ¢ pazjaesioM | PaGodeit mporpaMMbl JUCITUTIIMHBI

(Motyist).

3 IlepeyeHb OLIEHOYHBIX CPEACTB

Tabmuna 3 — [lepedeHb OIIEHOYHBIX CPEICTB IO TUCIUTUTHHE (MOTYIIIO)

HanmMeHnoBaHME OLIEHOYHOTO CPENCTBA U TIP
KouTponupyemble mianupyemsie pes | KoHTponupyembie TeMsl 1 exctasienne ero 8 ®OC
YJIBTAThl O0ydeHUS HCTIHTUTNHBI TTpoMesKyTouHas aT
Texkymuil KOHTPOJIb
TecTalus
Ounas popma 00yueHHs
P/1 3HaHue : COBpeMeHHBIX H | 1.2. AHanu3 1aHHBIX, 60
amnpaBleHU pa3BUTHA KO | bIlIME JaHHbIE, HANIPaBJIeH Teer Teer
MIBIOTEPHBIX TeXHOJOTH | us Data science, cucTeMsl
i OU3HEC-aHATUTHKH.
1.9. IIpuMeHeHHE METO1I0
B Knactepuzanuu (cermen | Tecr Tect
TaIus)
1.10. Metop! KIaccupuk
A ¢ Tecr Tect
anuu.
P/1 YMeHue : IpUMEHSATh COB
1.1. KomnbroTepHble TeXH
pEMeHHBIE HallpaBICHUS
OJIOTHH KaK HHCTPYMEHT
KOMITBIOTEPHBIX TEXHOJIOT
. XpaHeHus1, 00paboTky, an | Tecr Tect
Ui [UI1 XpaHeHus1, 0opado
aJln3a 1 MpeCTaBICHUS /I
TK{ Y TIPEJICTABICHUS JaH
AHHBIX U MHPOPMAIHH.
HBIX
PI1 Hagsik : paGoOTBI ¢ HHCTPY
MeHTaMu apromMatu3upoB | 1.11. Cucremsl kimacca lo | Ipaktudeckas pado | IIpaktudeckas pabo
aHHOU 00paboTku nundop | w-code, no-code. Ta Ta
Maluu
P2 3HaHUE : OCHOBHBIX KOHI] 1.3. Cucrembl XpaHeHUsI U
enmuii Data Science u 6u3 | BU3yanm3anuu naHHBIX. P
! YATHSALIH 1 Tect Tect
HeC-aHAJIUTHKU OCCHICKHIT CETMEHT PBIHK
a.
1.11. Cucremsl xacca lo
Tect Tect
w-code, no-code.
PJI2 YMeHue : aHaIM3UPOBATh | | 8 Maccusbl faHHbIX (1 | [Ipaxtideckas pa6o | IlpaxTudeckas pa6o
OoubIIIHe JaHHBIC arapeimer). Ta Ta
1.9. IIpuMeHeHHE METOI0
P A [MpakTnyeckas pado | IIpakruueckas pabo
B KJIaCTEPH3aINH (CerMeH
Ta Ta
TaIs)
1.10. Merons! kiaccuduk | [Ipakrtuueckas pado | Ilpaktnueckas pabo
anuu. Ta Ta
PJ12 HaBpix : ucnosib3oBaHus
1.5. YUncnoBsle 1 HEYHCIIO
MHGOPMAMOHHBIX TEXHO IIpaxktuueckas pabo | IIpaktmueckas pabo
o BbI€ JIaHHBIE (BEIOOPKH, B
JIOTHH JUIsl pEILIeHUs TTpaK Ta Ta
€KTOPBI).
THYECKHX 3a]a4.




Pa3

3nanue : popmaroB xpaHe
HUSI JaHHBIX (XIsX, csv, tx

B

1.4. TlonroroBka AaHHBIX
JUISL aHAJTM3a U BU3YyaJIu3a
1y, HaganeHble HaBBIKH.
TabmaHbIe TPOIIECCOPHL,
(dhopMaThI XpaHEHHUS JaHH
BIX.

[pakTudeckas padbo
Ta

[pakTuaeckas padbo
Ta

pa3oBaHuUs TaHHBIX B Ta0
JUYHBIX niporieccopax (Ex
cel, Calc)

1.6. YncoBrsle XxapakTepu
CTHKH BBEIOOPOK.

[paktudeckas padbo
Ta

P13 YMeHHUE : TIOAIrOTABIMBAT | | 7. Hewucnosble AanHble | [Ipaxtideckas paGo | IlpaxTudeckas pa6o
b JIAHHBIE /IS AHANH3A Ta a
P13 HagpIk : ouncTKH U IPeod

[paktuaeckas padbo
Ta

4 Onucanue npoueaypbl OHCHUBAHUA

KauectBo copmupoBaHHOCTH KOMIETEHIMM Ha JaHHOM JTale OICHUBACTCS 110
pe3yabTaTaM TEKYIIUX M MPOMEKYTOYHBIX aTTECTAIlMi IPH MOMOIIU KOJIMYECTBEHHOU OIEHKH,
BbIpaXeHHOU B Oamnax. MakcuMmanbHas cymma OalljioB Mo JucHumiinHe (Moaynto) pasHa 100

Oasam.

KauecTBo c(hopMHPOBAaHHOCTH KOMIICTCHIINI Ha JAHHOM JTaIe OIEHUBACTCS 110 Pe3yIbTaTaM
TEKYIIUX U MPOMEKYTOYHBIX aTTECTAIMI TPU TOMOIIY KOJHMYECTBECHHOM OIICHKH, BRIPAKEHHON
B Oayutax. MakcumarnbHasi cyMMa 0ajuioB 1o AUCHUIUTHHE (MOy o) paBHa 100 6aimam.

Bun yueOHOM neATenbHOCTH

OreHOYHOE CpE€ACTBO

IpakTnueckas pabora | Tecr Htoro
Jlexnusa 10 10
TIpoMexyTOUHAs ATTeCTALHS 30 30
IpakTHyueckue 3aHsTHS 60 60
CamocrosiTensHas paboTa
Hroro 60 40 100

CyMMma 0asuioB, HAOpaHHBIX CTYJIEHTOM IO BCEM BUJIaM y4eOHOM IEeSITEILHOCTH B paMKax
JTUCITUTLIIMHBL, IEPEBOJUTCS B OIIEHKY B COOTBETCTBUHU C TaOIHUIICH.

XapakTepHCcTHKa Ka4ecTBa c(hOPMHUPOBAHHOCTH KOMITCTEHIIH

CTyneHT IeMOHCTPUPYET COPMUPOBAHHOCTD TUCIUIUTMHAPHBIX KOMIIETEHIINI, 00H
apy’KHBaeT BCECTOPOHHEE, CHCTEMAaTHYECKOE U ITyOOKOe 3HaHHEe y4eOHOTro MaTepHa
J1a, YCBOWII OCHOBHYIO JINTEPATYPy W 3HAKOM C JIOTOIHATEIBHOH THTEpaTypoi, peKo
MEHIOBaHHOH IPOTPaMMOM, yMeeT CBOOOIHO BBITIONHATH IPAKTHIECKHE 3aTaHHs, TP
€lyCMOTPEHHBIE TPOTPaMMOH, CBOOOIHO OIepupyeT TPHOOPETEHHBIMH 3HAHUAMH, Y
MEHUSIMH, IPIIMEHSIET MX B CHTYallUsIX TOBBIIMICHHON CITOKHOCTH.

CTyZ[eHT JAEMOHCTPHUPYET Cq)OpMHpOBaHHOCTB JUCHUIUTMHAPHBIX KOMHeTeHL{HﬁZ OCH
OBHBIC€ 3HaHWs, YMEHUS OCBOCHBI, HO JOIIYCKAOTCSA HE3HAYUTEIIbHbIC OIJ_H/I6KPI, HETOY
HOCTH, 3aTPYAHEHUS TIPU aHATUTUYCCKUX OTI€palUiX, IIEPEHOCE 3HAaHUU U ymel-mﬁ H
a HOBBIC, HCCTAHAAPTHBLIC CUTYAllUH.

CTyneHT IeMOHCTPUPYET CHOPMUPOBAHHOCTD TUCIMIUTMHAPHBIX KOMIIETEHIIUI: B X0
JI¢ KOHTPOJIBHBIX MEPOIPHATHIA TOMYCKAIOTCS 3HAYUTEbHBIE OLINOKH, MPOSIBISETCS
OTCYTCTBHE OT/IEJIbHBIX 3HAHUM, YMEHUHN, HABBIKOB 110 HEKOTOPBIM AUCHUIUIMHAPHBI
M KOMIIETEHIUAM, CTYEHT UCIBITHIBAET 3HAYUTENBHBIE 3aTPYIHEHHS [IPH OTIIEPUPOB
aHMM 3HAHUSIMHU ¥ YMEHMSMU IIPY UX IIEPEHOCE HA HOBBIE CUTYalMH.

CymmMma Gamto

B
Or11eHKa 110 TIPOMEK
YTOYHOH aTTecTalu

110 JUCII "

IIJIMHE
«3a4TeEHOY /

ot 91 no 100
KCOTIIHUYHO»
«3a4TeHOY /

ot 76 o 90
«XOopouIo»
«3a4TeHOY /

ot 61 1o 75
«YyOOBJICTBOPU
TCIBHO»

or 41 o 60 «HE 3a4TEHOY /

V cTynenra He chopMHUPOBAHBI JUCILMIUTHHAPHBIC KOMIIETCHIIMH, POSBISETCS] HE0C
TaTOYHOCTb 3HAHUI, YMECHUH, HABBIKOB.




«HEY/I0BJIETBO
PUTEIILHOY

ot 0 mo 40

«HE 3a4TCHO» /

«HEYJOBJIETBO
PUTEIILHOY

Z[I/ICIII/IHJ'H/IHapHI;Ie KOMIICTCHIMHU HC C(bOpMPIpOBaHBI. HpOHBJ'IS{eTCS{ TIOJIHOC WJIHU ITpaK
THUYCCKU INOJIHOEC OTCYTCTBUE 3HaHHﬁ, yMeHHﬁ, HAaBBIKOB.

Cymma OanioB, HAOpaHHBIX CTYIEHTOM I10 BCEM BUIAM Yy4€OHOU NESTEIBHOCTH B paMKax
JUCITUTIIMHBI, TIEPEBOUTCS B OIIEHKY B COOTBETCTBHH C TaOIUIICH.

CymmMa Gano
s OmeHka 1o mpoMeK
YTOYHOW aTTecTalu XapaxkTepucTHKa KadyecTBa CHOPMUPOBAHHOCTH KOMITETEHIIUU
MO JUCIATLTA "
HE
CTyzeHT IeMOHCTPHUPYET CPOPMHUPOBAHHOCTh JUCIMILTHHAPHBIX KOMIICTEHIIHI, 00Ha
PY)KUBaeT BCECTOPOHHEE, CHCTEMAaTHYECKOE U TITy0OKOe 3HaHUe y4eOHOro MaTepuaia
o191 10 100 «3a4TeHO» / , YCBOMJI OCHOBHYIO JIUTEpPATypy U 3HAKOM C JOMOJHHUTEIBHON JIUTEPATypOii, pekoMe
«OTJIINYIHOY H/IOBaHHOHU IPOTPaMMOii, yMmeeT CBOOOIHO BBIIIONHATE MPAKTUYECKHE 3aJaHus, IIPe
YCMOTpEHHBIE TPOrpaMMOH, CBOOOIHO ONepUpyeT NPHOOPETCHHBIMU 3HAHUSMH, yMe
HUSIMU, IPUMCHSICT MX B CUTYAIUSIX TIOBBIIICHHOM CII0KHOCTH.
CTyzeHT IeMOHCTPUPYET CPOPMHUPOBAHHOCTD JUCIUTLTMHAPHBIX KOMIICTEHIHN: OCHO
o176 110 90 «3a4TeHO» / BHBIC 3HAHUSI, YMEHUS OCBOCHBI, HO JIOIYCKAIOTCS HE3HAYHUTEIbHBIC OIIHOKH, HETOYH
«XOPOLIO» OCTH, 3aTPYAHCHUSI TIPH AaHATUTHYECKUX OTIEPalUsiX, IEpeHOCe 3HAHUI U yMEHUIT Ha H
OBBI€, HECTAH/IAPTHBIC CUTYAIHH.
CTyzeHT AeMOHCTPHUpYeT CPOPMHUPOBAHHOCTD TUCHUIUIMHAPHBIX KOMIIETCHIIUI: B X0
«3a4TeHO» / JIe KOHTPOJIBHBIX MEPOIIPHUATHI JOITYCKAIOTCS 3HAYNTEIEHBIE OIINOKH, TPOSIBISIETCS O
ot 61 10 75 «YIOBJICTBOPUTENb | TCYTCTBHE OTACIBHBIX 3HAHUH, YMEHHMH, HABBIKOB 10 HEKOTOPBIM JUCIUILTHHAPHBIM K
HO» OMITCTCHIIUSIM, CTY/ICHT MCIBITHIBACT 3HAYUTEIILHBIC 3aTPYAHEHHS TIPU OTICPUPOBAHU
Y 3HAHWSIMU M YMEHHSIMH [P X MEPEHOCEe HA HOBBIC CHTYAIIHH.
(HE 3aUTEHO» / V cryzneHTa He ¢OPMUPOBAHEI AUCIUILIMHAPHEIE KOMIICTCHIINH, TIPOSIBIISIETCS HETOC
ot 41 o 60 «HEYJOBJIETBOPHTE Y OpMHPOBa! P » 1P
TAaTOYHOCTh 3HAHUIA, YMCHUI, HABBIKOB.
JIBHO»
«HE 3aYTCHOY /
JlucuuIuinHapHbIe KOMIIETEHIIMU He c(OpPMHUPOBaHbL. [IpOsIBISETCS IOTHOE UITH MPaK
ot 0 110 40 «HEY/IOBJIETBOPUTE - o
EHO» THYECKH MTOJIHOE OTCYTCTBHE 3HAHHI, YMEHHUI1, HABBIKOB.

S IlpuMepHbIe OLICHOYHBIE CPEeACTBA

5.1 llpumepsl 3a1aHUH /151 BHINOJHEHUS NPAKTHYECKHX PadoT

3aoanue 1: Hanucanue mporpaMMHOTO KOJIa, TO3BOJISIONIETO MOATOTOBUTH TaHHBIE TS
aHaM3a W BU3yamm3anuu (paboTa ¢ TPOIMyCKaMH, TPUBEICHUE MAHHBIX K CTaHIAPTHOMY
TaOJIMYHOMY BUAY H T.1.)

3aoanue 2: Hanucanwe mporpaMMHOIO KOJIa, MTO3BOJISFOIIETO MTOCTPOUTH MPABMIIEHEIC
JTUarpaMMbl pacripeieNieHus A KaXXI0ro THUIA TaHHBIX, OObSICHEHNE TTOMYYEHHBIX Pe3yIbTaToB.

3aoanue 3: Hamucanwe mTPOrpaMMHOTO KoJa JUIsl TPOBEICHUS OMUCATEILHOM
CTaTHCTUKH JTAHHBIX, BU3yaJIu3alus U 0O0bsICHEHHE MOyYeHHBIX PEe3yIbTaTOB.

3aoanue 4: Hanmcanme TPOrpaMMHOTO KOAAa Il TPOBEICHUS PACHIUPEHHOTO
YaCTOTHOTO aHallh3a, AaHalW3a B3aUMOCBSI3EH MEXIy KaTeropHallbHBIMH IE€PEMEHHBIMH,
BU3YaTH3aIUs ¥ 00bSICHEHUE TIOyYSCHHBIX PE3yJIbTATOR.

3aoanue 5: Hanucanue nporpaMMHOTO KOJa, TO3BOJISIOINIETO CO3/1aBaTh HaTadpeiiMbl 1
Cpe3bl, MPOBOJIUTH 0a30BBIC ONEpanyuy Haja jJaradpeiiMamMu ¢ WCIOJIB30BAHUEM CTaHIapTHBIX
METOJIOB O0OBbEIMHEHUS JaHHBIX, IPOBOJAUTH OIICHKY KaueCTBa IaHHBIX.

3a0anue 6: 3arpy3ka JaHHBIX C IOMOIINBIO CHUCTeM Kiacca low-code u no-code,
MPOBEJICHUE MOATOTOBKH JaHHBIX, X MPEABAPUTEIHHOTO aHalK3a U Bu3zyanu3anuu. OObsCHeHHe
MOJTYYEHHBIX PE3yIbTaTOB.

Kpamkue memoouuecxue ykazanus



[Tocrne BHIMOTHEHUS KaXI0M MPaKTHYECKONW pabOThl CTYCHT JOJDKEH IMPEACTaBUTh OTUET
0 €€ BBINOJIHECHNH, a TAK)KE OTBETUTh HA COIYTCTBYIOIINE BOIPOCHI 10 TEME.
IIxana oyenku

ba
Ne | mn | Onucanme
Bl
10 | CryzmeHT IeMOHCTPHPYET YMEHHSI Ha HTOTOBOM YPOBHE: yMeeT CBOOOAHO BBIMOIHATH NPAaKTUUECKUE 3aAaHMs, [IPe
5 | -1 [ mycmoTpennsie mporpamMmoii, CBOOOAHO ONEepUpPyeT NPHOOPETEHHBIMU YMEHUSMH, IPUMEHSET X B CUTYyalHUsIX IO
1 BBIIIICHHOM CJIO’KHOCTH.

CTyJeHT IeMOHCTpUPYET yMEHHs Ha CPEJHEM YPOBHE: OCBOUJ OCHOBHBIE YMEHHUS, HO JOIIYCKAIOTCS HE3HAYUTEIIh
4 9 HBIE OIIMOKY, HETOYHOCTH, 3aTPyJHEHHUS [IPU aHAJTUTHIECKHUX ONepaInsX, IepeHoce yMEHUH Ha HOBbBIE, HECTaHa
PTHBIE CUTYaIIHH.

CTyzeHT 1eMOHCTPUPYET YMEHHMS 1 HABBIKU Ha 6a30BOM ypOBHE: B X0JI€ KOHTPOIBHBIX MEPONPHUITHH JOMYCKAIOT

3 6— | cs1 3HAUNTENbHBIC OMINOKH, IPOSBISIETCSI OTCYTCTBUE OTACIBHBIX YMEHHH, HABBIKOB MO TUCLMIUTMHAPHON KOMITETe
7 HIIMH, UCTIBITHIBAIOTCS 3HAUUTENBHbIC 3aTPYJHESHHS IPH ONEPUPOBAHUN YMEHHUSIMHU U TIPH UX MIEPEHOCE Ha HOBBIS
CHUTYaIHH.
2 3— | CryneHT neMOHCTpHUPYET yMEHHS U HaBBIKU Ha YPOBHE HIKE 0A30BOTO: MPOSBIIETCS HEJJOCTATOYHOCTh YMCHUI U
5 HaBEIKOB.
0- .
1 2 CTyIeHTOM TPOSIBISICTCS MOJTHOE WIIHA MPAKTHICCKU TTOJTHOE OTCYTCTBUE YMEHHA M HABBIKOB.

5.2 KoHTpoJIBHBII TecT

Tect 1: Anaau3 1aHHBIX, 0oJbIIMeE JaHHbIEe, HanpaBJjeHus Data Science, cucTembl
OM3HeC-aHAJIMTHKH

1. Kaxkoii n3 nepeunciennbix 3TanoB HE BxoauT B cTanaapTHBI npouecc aHaau3a
nanubix (CRISP-DM)?

a) [Tornmanwue Ou3Hec-3a/1a9u
b) C6op JAHHBIX
C) VY nanenue BCEX HCXOIHBIX JTAHHBIX

d) I[TocTpoenne moaenei
2. Kakas u3 xapakrepuctuk HE orHocuTcs k "3V" 6oabMX JaHHBIX?

a) Volume (06bem)
b) Velocity (ckopocTh)
c) Variety (pazHooOpasue)

d) Validity (BamuaHOCTB)
3. Kakoe nanpasaenue Data Science 3aHMMaeTcsi NPOrHO3MPOBAHMEM YHCJIOBBIX
3HaYeHMii?

a) Knaccudukanus
b) Knacrepuzamms
C) PerpeccruoHHbIN aHanu3

d) AccounaruBHbIE paBuiIa
4. Kaxoii uacrpyment HE siBiasiercst cucremoi Onm3Hec-anaautuku (BI)?

a) Power BI
b) Tableau
C) Qlik Sense

d) Apache Kafka
5. Kakoii aJilropuT™M MAIIMHHOI0 00Y4Y€eHUS OTHOCUTCH K 00y4yeHHI0 0e3 yunrens?

a) JIuneiinas perpeccust
b) MerTton k-Omvxaimmx cocenen
c) Merton k-cpemnux

d) Hepeso pemenuit
6. Kakasi TexHO0JIOTHSI MCIIOJIB3YeTCs JIsl IOTOKOBOM 00padoTKM JaHHBIX?

a) Apache Hadoop
b) Apache Spark
C) Apache Kafka

d) Microsoft Excel



7. Uto o3nauaet TepmuH "ETL" B kOHTeKcTe aHAIN3A TaHHBIX?

a) Extract, Transform, Load
b) Encrypt, Transfer, Lock
c) Evaluate, Test, Learn

d) Export, Tag, Label
8. Kakoii noka3zaresib HCIOJIb3YeTCs JJISl OlEHKH KayecTBa Kjaccupuranuu?

a) Koaddunument JIETePMUHAITUU (R?»)
b) CpenHekBaapaTuIHas omuoKa (MSE)
c) Marpura 9111 ()
d) Hucnepcus

9. Kakoii 361K MpOorpaMMHpPOBaHHS Yallle Bcero ucnojb3yercsi B Data Science?

a) Java
b) Python
c) C++
d) PHP

10. Kakoii MeTO1 HUCII0JIb3YeTCs JAJIs1 CHUKEHUS PA3MEPHOCTH JAHHBIX?

a) Jluneiinas perpeccust
b) Merton TJIaBHBIX KOMITOHEHT (PCA)
c) Hepeso peteHui

d) Jloructuueckas perpeccus

Tect 2: KoMnblOTepHBbIE TEXHOJOTHM KAaK HHCTPYMEHT XpaHeHHs, 00padoTKwH,
aHaJM3a U NPeACTABIEHH JAHHBIX

1. Kakasi U3 nepeyHcjIeHHBIX 023 TaHHBIX OTHOCUTCS K PeJISHHOHHBIM?

a) MongoDB
b) PostgreSQL
c) Redis

d) Cassandra
2. Kakoii sI3bIK HCIOJIBb3YeTCH AJISl 3alPOCOB K PeJIAUMOHHBIM 0a3aM JaHHBIX?

a) Python
b) SQL
c) HTML
d) XML

3. Kakoii popmar nannsix HE siBnsiercst cTpyKTypHpoBaHHbIM?

a) CSVv
b) JSON
c) XML

d) TexcToBBIN JOKYMEHT 0€3 pa3MeTKH
4. Kakasi TeXHOJIOTHSI HCHOJIB3YeTCH VIS Paclpele/IeHHOr0 XpaHeHHMs O00JIbIIHX
JAHHBIX?

a) Microsoft Word
b) Hadoop HDFS
c) PowerPoint
d) Adobe Photoshop

5. Kakoii HHCTPYMEHT HCIIOJIb3YyeTCsl 1151 HHTEPAKTHBHON AaHAJTUTHKH JaAHHBIX?

a) Jupyter Notebook
b) brokHoT
C) Microsoft Paint

d) Adobe Illustrator

6. Kakas nuardopma mno3BoJisieT BBINOJHATH MNapajiejibHble BbIYUCJIECHUS Ha
KJjacrepax?

a) Apache Spark
b) Microsoft Excel



C) Adobe Acrobat
d) WinRAR

7. Kakoii popMaT JaHHBIX Yalle BCero HCnojb3yercsi B Bed-AP1?

a) JSON
b) MP3
C) AVI
d) EXE

8. Kakass CYB/l ornocurcsa k NoSQL?

a) MySQL
b) PostgreSQL
C) MongoDB
d) Oracle

9. Kakoii nncrpyment HE ncnosab3yercs 115 00padoTky JaHHBIX?

a) Pandas
b) NumPy
c) Microsoft PowerPoint
d) SQL

10. Kakasi TeXHOJIOTHSI MCIIOJIB3YeTCsl AJIs1 KOHTelHepU3auuu MPUJIoKeHu i ?

a) Docker
b) Microsoft Word
C) Adobe Photoshop
d) WinZip

Tect 3: CucTeMbl XpaHeHHs M BU3yaIu3aluu JaHHbIX. Poccuiickuii cerMeHT pbIHKa
1. Kakoii poccuiickuii anasnor Tableau cymecrByer Ha pbiHKe?

a) SAnnexc.Merpuka
b) Datalens (ot Sunekca)
C) 1C:Ilpennpusitue

d) TuabpkoddH AHamuTHKA
2. Kakasn poccuiickass CYB/l nonyasipHa 1Ji1 aHAJIUTUKU 00JIbIIMX JAHHBIX?

a) ClickHouse
b) Oracle
c) MySQL

d) PostgreSQL
3. Kakoii HHCTPYMEHT BH3yaJIu3aluy pa3padoran komnanunei "Touka 3penus'?

a) Power BI
b) Tableau
C) Datalens
d) Qlik Sense

4. Kakas poccuiickasg miaatgopmMa mnpeaocTaBiisieT o00JayHble PpelleHus: 1A
XpaHeHUs JAHHBIX?

a) SAnnexc.O0naxo
b) Google Drive
C) Dropbox
d) iCloud

5. Kakoii poccuiickuii cepBHC NPEIOCTABISAET AHAJIUTUKY BeO-Tpauka?

a) Snnexc.Merpuka
b) Google Analytics
C) Adobe Analytics

d) Facebook Insights
6. Kaxas poccuiickas KOMIaHusi pa3padaTbiBaeT peleHus 1Js1 00padoTKy 00JIbIINX
AAHHBIX?



a) Co6epTex

b) Microsoft
c) IBM
d) Oracle

7. Kakoii popmaT BH3yaIu3anuu Jiy4iie BCero NoAX0AuT 1Jisi BpeMeHHBbIX pPsAl0B?

a) Kpyrosas Juarpamma
b) JIuneinbIi rpaduk
c) Juarpamma paccesHus

d) I'mcrorpamma
8. Kakas poccmiickas miardopmMa npeaocraBisieT MHCTPYMEHTHI 1JII MAIIMHHOTO

o0ydeHus?

a) TensorFlow
b) PyTorch
c) CatBoost (pa3paboran SAunexcom)

d) Scikit-learn
9. Kakoii uncrpyment HE siBiisieTcsl cucremMoil XpaHeHUs TaHHBIX?

a) Hadoop HDFS
b) Amazon S3
c) SIunexc.O0mako

d) Microsoft PowerPoint
10. Kaxkoii poccuiicknii cepBuc npenocranisier API s reoananuruku?

a) Sunexc.Kaptel
b) Google Maps
c) Apple Maps

d) OpenStreetMap

Tect 4: AHaau3 JaHHBIX, OOJbIIME JaHHbIE, HAanpaBJenusi Data Science, cucrembl
OM3HeC-aHAIUTHKH

1. Kakoii Meroa aHaiM3a JAHHBIX MCIOJB3YeTCH /IS BbISIBJIEHHS CKPbITHIX
3aKOHOMepHOCTeH B 00JIbIIMX MaccuBax HHGpopManuu?

a) OnwucarenbHas CTaTUCTUKA
b) Data Mining
C) JInnennas perpeccus

d) Buzyanuzanus
2. Kakas xapakrepuctuka Big Data onucbiBaer pa3noo0pasue popMaToB JaHHBIX?

a) Volume
b) Velocity
C) Variety
d) Veracity

3. Kakoii THn MamMHHOrO O0Y4YeHHS] HMCHOJIb3yeT pa3MedYeHHbIe JAaHHbIE IJs
o0yueHusi?

a) OO0yueHue c YUIUTEIIEM
b) OOyuenue 6e3 YUUTENSA
c) CwmemanHoe oOyueHue

d) 'myb6okoe oOy4eHue
4. Kakoii HMHCTpYMEHT MO3BOJIsIET CO34aBATh MHTEPaKTHBHbIe Aamoopabl 0Oe3
HanucaHus koxa?

a) Jupyter Notebook
b) Tableau
C) Apache Spark

d) TensorFlow
5. Kakoil ajropurM HCHOJBb3YeTCH IS Ppa3fejJeHUs] JAHHbIX HA IPynnbl 10
cxoxecTn?



a) JInnelinas perpeccust

b) Merton k-cpemnux
c) Hepeso pelieHuit
d) SVM
6. Kaxoii nmpouecc npeodpa3yer cbIpble JaHHbIE B IPUTOAHBIN ISl aHAIM3a opMat?
a) Data Cleaning
b) Data Aggregation
C) Data Wrangling

d) Data Visualization
7. Kakoii moka3zarejib OleHUBAaeT TOYHOCTH PerpecCUOHHOI Moaeau?

a) Accuracy
b) F1-score
C) R-kBajapar
d) Precision

8. Kakas 0u0smmorexa Python yamie Becero ucnoJsib3yercs Ajst padoThl ¢ TA0JMYHBIMHA
JAHHBIMHU?

a) NumPy
b) Pandas
C) Matplotlib

d) Scikit-learn
9. Kakoii meton HE ucnoJsb3yercsi 1Jis1 00pad0TKH NPONYIIEHHbIX 3HAYEeHW i ?

a) VY nanenue CTPOK c IPOITyCKaMu
b) 3ameHa CpeaHUM 3HaYCHHUEM
c) 3ameHa HYJISIMU

d) Iudposanue qaHHBIX
10. Kakoii mHCTpyMeHT HcnoJb3yercs s ynpasienuss workflow B Data Science

npoexkrax?

a) Apache Airflow
b) Microsoft Word
c) Adobe Photoshop
d) WinRAR

Tecr S: KomnbloTepHble TeXHOJIOTHMM KAaK HMHCTPYMEHT XpaHeHHs, 00padorTkwm,
aHaJIM3a ¥ NPeCTABJIEHUS JaAHHBIX
1. Kakoii Tun 6a3bl JAHHBIX ONTHMAJIeH 1Js1 XpaHeHus1 JSON-10kyMeHTOB?

a) Pensumonnas
b) JIOKyMEeHTOOpHEHTHUPOBaHHAs
c) I'padoBas

d) Knrou-3naueHue
2. Kakoii s3bIK HcnoJib3yercs AJs1 padorsl ¢ Apache Spark?

a) SQL
b) Python (PySpark)
c) HTML
d) CSS

3. Kakoii d¢opmar naHHBIX o0ecne4nBaeT CXeMy /JIsi CTPYKTYPHPOBaHHOIO
XpaHeHus?

a) CSVv
b) JSON
C) Parquet
d) TXT

4. Kakasi TeXHOJIOTMS MCIOJIb3YeTCsl VI ObICTPOro MOMCKA 10 00JILIINM JAHHBIM?

a) Elasticsearch

b) Microsoft Excel



C) Adobe Acrobat
d) WinZip

5. Kakoii nncrpyment HE oTHOCHTCSI K cHcTeMaM ynpaBJieHHs 0a3aMM JaHHBIX?

a) MySQL
b) MongoDB
c) PostgreSQL

d) Microsoft PowerPoint
6. Kakoil npoToKo0J1 HCOJIL3yeTCs ISl epeavy MOTOKOBBIX JAHHbIX?

a) HTTP
b) FTP
C) MQTT
d) SMTP

7. Kakasi TeXHOJIOTHSI M03BOJIsIeT BBINOJHATH SQL-3anpochl K 601bIIHM TaHHBIM?

a) Apache Hive
b) Microsoft Word
c) Adobe Photoshop
d) WinRAR

8. Kakoii (popMaT JaHHBIX HCHOJIb3YeTCH IS XPaHeHUs rPadoBbIX CTPYKTYP?

a) CSVv
b) XML
C) RDF
d) JSON

9. Kakoii HHCTPYMEHT UCHOJIb3YeTCH VI OPKeCTPALMU KOHTeiiHepoB?

a) Docker Compose
b) Microsoft Excel
c) Adobe Ilustrator
d) WinZip

10. Kakasi TeXHOJIOTHS MCIIOJIB3YeTCsl AJIs1 XPAHEHUSI BPEMEHHBIX PsiioB?

a) Redis
b) InfluxDB
C) MySQL

d) PostgreSQL
Tect 6: CucTeMbl XpaHeHHs M BU3YyaIu3aliu JaHHbIX. Poccuiickuii cerMeHT pbIHKa
1. Kaxoii poccuiickuii anajor Power Bl npensiaraer od1aunbie pemenus?

a) SAnnexc.Merpuka
b) Datalens
c) 1C:Ananutuka
d) Tunbkod¢ Insights

2. Kakas poccuiickasa CYB/] pa3patorana /st aHAJTUTHYECKUX 3aNPOCOB?

a) Tarantool
b) ClickHouse
c) Postgres Pro

d) Annexc.baza
3. Kakoii poccuiickuii cepBHC NPe10CTABJIsIET HHCTPYMEHTBI /15l T€0AHATUTHKHA ?

a) Anpexc.Kaptor API
b) Google Maps API
C) 2GIS API

d) OpenStreetMap

4. Kakas poccuiickas miargopma cnenvaausupyercss Ha 00padoTKe MOTOKOBBIX
JTAHHBIX?

a) Apache Kafka
b) Sunexc.IToroku



c) COep.AHanutuka
d) Mail.ru Cloud
5. Kakoii nHCTpyMeHT Bu3yasnu3anuu paspadoran B Poccun?

a) Tableau
b) Qlik Sense
c) Datalens
d) Power BI

6. Kakas poccuiickasi KOMIaHusl pa3padaTbiBaeT pelleHusl JJIsi KOMIbITEPHOTO
3penus?

a) Slanexc
b) Co6epTex
C) Mail.ru Group

d) Bce nepeunciiennbie
7. Kakoil popMaT BU3yaJaM3alMu JIyqllle BCero MoJAX0AUT /JJIsi CPABHEHMS J0J1eil?

a) JIuHeWHbIi rpadpuk
b) Kpyrosas JIarpamMma
c) ['ucrorpamma

d) [narpamma paccessHus
8. Kakoii poccuiickuii cepBuc npenocranisier APl qis ananusza rekcroB?

a) SAunpexc.SpeechKit
b) CatBoost
c) CloudPayments
d) Tinkoff API

9. Kakas poccuiickas miaargopma npegocrapJisier odaaunbie GPU gas ML?

a) Sunexc.Ob6nako
b) Selectel
C) Mail.ru Cloud Solutions

d) Bce nepeuncieHHbie
10. Kakoii mnctpyment HE siBasiercsi poccuiickMM HPOAYKTOM Il padoThl €
JAHHBIMU?

a) ClickHouse
b) Tarantool
C) Oracle Database

d) DataLens

Tect 7: Ananu3 naHHbIX, 00JbIIMe JaHHbIe, HanpaBjaeHusi Data Science, cucrembl
OM3HeC-aHAJMTHKH

1. Kakoii meTox ucnosib3yercs I AaHAJIN3a BPeMEeHHBIX Ps/ioB?

a) ARIMA
b) K-means
c) SVM

d) Random Forest
2. Yrto o3na4yaer TepmuH "'Feature Engineering" B MammaHom o0yyenun?

a) VY nanenue BCEX PU3HAKOB
b) Coznanue u npeoOpa3oBaHue IIPU3HAKOB
c) Buzyanmmuzanus JTAHHBIX

d) ludposanue naHHBIX
3. Kakoii a1ropurM ucnoJib3yercs 1J1si 00HAPYKEHUs] AHOMAJINi?

a) JIunelinas perpeccus
b) Isolation Forest
C) Jlorucruueckas perpeccust

d) MeTton rmaBHBIX KOMIIOHEHT
4. Kakoii nokasare/ib OllcCHMBaeT Ka4eCTBO OMHApPHOi Kiaaccupuxanun?



a) MSE
b) RMSE
c) ROC-AUC
d) R-squared

5. Kakoii HHCTPYMEHT UCHOJIbL3YETCH I aBTOMATHY€CKOI0 MallIMHHOTO Oﬁy‘IEHI/Iﬂ

(AutoML)?

a) TensorFlow
b) PyTorch
C) H20.ai

d) Scikit-learn
6. Kakoii MmeTo ncnojib3yercs 111 00padoTKN KaTeropuajabHbIX IPU3HAKOB?

a) One-Hot Encoding
b) Hopmanu3zanus
c) Cranmapruzanus
d) PCA

7. Uto Takoe "kpocc-Basuaanus’ B MAIIMHHOM 00y4yeHuu?

a) V nanenue JTAHHBIX
b) Pasnenenue JTAHHBIX Ha o0y4aronyro u TECTOBYIO BBIOOPKH
c) MHorokparHoe pazOuenue JTaHHBIX JUISL OLICHKH MOJEIN

d) Buszyanusamus pe3yabTaToB
8. Kakoii anropurm HE oTHOCcuTCs K aHCcaM0J1eBbIM MeTOAaM?

a) Random Forest
b) Gradient Boosting
c) K-nearest Neighbors
d) XGBoost

9. Kakoil HHCTPYMEHT HUCIOJIb3YeTCH IS BEepCHOHUPOBAHUS JAHHBIX?

a) Git
b) DvC (Data Version Control)
C) Docker

d) Kubernetes
10. Kakoii MeTox ucnoJib3yercsi AJsi 0aJ1aHCHPOBKH KJaccoB?

a) y):[a.]'ICHI/Ie IIpuUMEpoOB MaKOpUTapHOTO KJacca
b) SMOTE
C) VYBenuuenne BECa MHUHOPUTAPHOT'O KJ1acca

d) Bce nepeuncnenusie

Tecr 8: KomnbloTepHbIEe TEXHOJIOTMM KAaK HMHCTPYMEHT XpaHeHHs, 00padorTkwm,
aHaJIM3a U NMPeCTABJIEHUS JaAHHBIX

1. Kakoii THII HHEKCA YCKOPSIeT MOMCK B CTOJIOAX ¢ TEKCTOBHIMHU JAHHBIMHU?

a) B-nepeBo
b) X3II-MHJEKC
c) OOpatHbIit WHIEKC
d) R-nepeBo

2. Kakoii (popMaT TaHHBIX ONTHMAJIEH /ISl XPAHEHHUS BJIOKEHHBIX CTPYKTYp?

a) CSV
b) JSON
c) XML
d) Parquet

3. Kakoii s13bIk ucnosb3yercs 14 3anpocoB B ClickHouse?

a) SQL
b) NoSQL
c) GraphQL

d) Python



4. Kaxoii HHCTPYMeEHT ucnoJib3yercs 1s opkecrpaunu ETL-nponeccos?

a) Apache NiFi
b) Apache Kafka
c) Apache Spark

d) Apache Hadoop
5. Kakoii npoTOKOJI MCIIO0JIb3YyeTCsl IJIA Mepelavyu JAaHHBbIX MKy MUKpPOcepBUcCaMu?

a) HTTP
b) gRPC
c) FTP
d) SMTP

6. Kakoii Tun 6a3bl JaHHBIX HCIIOJIB3YyeTCs /ISl XpaHeHus rpagos?

a) MongoDB
b) Neo4j
c) Redis

d) Cassandra
7. Kakoil HHCTPYMEHT UCHOJIb3YeTCs /IJisi MOHUTOPUHIA JAHHBIX?

a) Grafana
b) Tableau
C) Power Bl
d) Excel

8. Kakoii popmaTt nannbix ucnoiab3yercs B Apache Kafka?

a) CSV
b) JSON
c) Avro
d) XML

9. Kakoil HHCTPYMEHT HUCIOJIb3YeTCH IS YIIPABJICHUS MeTaAaHHbIMH ?

a) Apache Atlas
b) Apache Spark
C) Apache Hadoop

d) Apache Kafka
10. Kakoii TMI XpaHWJIHIIA UCIOJIB3YeTCs JJIs1 AHAJTUTHYECKUX 3alIPOCOB?

a) OLTP
b) OLAP
c) Key-Value

d) Document
Tect 9: CucTeMbl XpaHeHHs M BU3yaIu3alnu JaHHbIX. Poccuiickuii cerMeHT pbIHKa
1. Kakoii poccuiickuii HHCTPYMEHT UCHOJIb3YeTCsl IJI1 BU3yaJIU3aliH re0JaHHbIX?

a) Sunexc.Kaptsl
b) Google Maps
c) 2GIS

d) OpenStreetMap
2. Kakas poccuiickas miaargopma npeaocrasiisieT CepBUC PACIO3HABAHUSA JIML?

a) VisionLabs
b) Sunexc.O0mako
c) CoepTex

d) Mail.ru Group
3. Kakoii poccuiickuii MPOAYKT UCIOJIb3YyeTCs VIS YIIPABJICHUS JAHHBIMH?

a) DataSphere oT SAnnexca
b) Google Data Studio
C) Tableau

d) Power BI



4. Kakoii poccuiickuii cepBuc npeaocrasisier APl nis1 00padoTkn ecTecTBEHHOI0
f3bIKa?

a) Snnpexc.0O01aKo
b) ChatGPT
C) Google NLP

d) IBM Watson
5. Kakoii poccuiicknii HHCTPYMEHT HCIIOJIB3YeTcsl 1JIsl AHAJIN3a JIOTOB?

a) ELK Stack
b) ClickHouse
c) Grafana Loki
d) Zabbix

6. Kakoii poccuiickuii MPpOAYKT UCHOJIb3YeTCs JIsl XPaHEeHUs1 BpeMEeHHbIX psAIoB?

a) InfluxDB
b) TimescaleDB
C) VictoriaMetrics

d) Prometheus
7. Kakoii poccuiickuii cepBuc npenocrasisiet ooaaunbie GPU qinsgs ML?

a) Selectel
b) Sunexc.O0mako
c) Mail.ru Cloud Solutions

d) Bce nepeunciieHHbIe
8. Kakoii poccniickuii HHCTPYMEHT MCIIOJIb3YeTCs VISl YIPABJICHUSA MeTAJAHHbIMH ?

a) Apache Atlas
b) Datalens
C) Amundsen

d) Angexc.Metrpuka
9. Kakoii poccuiickuii MPOAYKT UCHOJIb3YeTCH Il MOTOKOBOH 00Pa00TKH JaHHBIX?

a) Apache Kafka
b) SAnnexc.IToTokn
c) Apache Flink
d) Apache Spark

10. Kakoii poccHHCKHI CepBUC NMPENOCTABJIACT HHCTPYMEHTHI I KOMIILIOTEPHOIO
3penus?

a) SAnnexc.Obnaxo
b) CoepTex
c) VisionLabs

d) Bce nepeunciennsie
Tect 10: Anaan3 nanabIX H Data Science

1. Kaxoii MeToa MCOJIb3YyeTCs /ISl yMeHbIIeHUs Nepeo0yyeHnsl B HeHPOHHBIX CeTAX?
a) YBeIn4YeHre KOJTMIECTBA CII0EB
b) Dropout
¢) YBenuuenue learning rate
d) YMeHbIIeHHEe KOTUYECTBA IMO0X

1. Yto u3mepsier merpuka F1-score?
a) TOYHOCTH U OJTHOTY OJTHOBPEMEHHO
b) TonapkO TOYHOCTH
¢) TosbKO MOJIHOTY
d) Cpennee apudmMeTnuecKkoe BCEX METPHUK



Kaxkoii anropurm HE siBisiercs aaropurMom Kiacrepusanum?
a) DBSCAN

b) K-means

¢) Random Forest

d) Hierarchical clustering

Yro Takoe "'X0J104HBIN CTAPT" B peKOMEHIATeJbHbIX cHCTEMAaX?
a) [IpobGnema pexoMeHIanui A1 HOBBIX IOJIH30BATENECH/00BEKTOB
b) Ciumkom ObICTpoe 00yUeHUE MOIETTH

¢) OTcyTCTBHE TaHHBIX B CUCTEME

d) YcrapeBanue mozenu

Kaxkoii metog HE ncnonb3yercst 1y1s1 00padoTku qucdananca KjiaaccoB?
a) Undersampling

b) Oversampling

¢) YBenuuenwue learning rate

d) Hcnonp30BaHNe BECOB KJIACCOB

Yro Takoe "transfer learning™?

a) Mcnonp3oBanue npeno0dyuyeHHON MOIeTH JJ1s1 HOBOM 3a/1auu
b) [lepeHoC TaHHBIX MEXTY CepBEpaMu

¢) Obyuenue 6e3 yuurens

d) ABTomMaTnueckoe MallluHHOE 00y4YeHUe

Kaxkoii THII HEeHPOHHBIX ceTel Jy4lle Bcero NoAX0IMT /i 00padoTKH
H300pakeHuii?

a) [lomHoCBsA3HBIC ceTH

b) PexyppenTHbie ceTn

¢) CBepTouHbIe CETH

d) ABTOKOIUPOBITUKH

UYrto Takoe "batch normalization"?

a) Hopmanu3zanus BXOIHBIX JaHHBIX

b) HopMmanu3zamus akTHBaIMi MEXTy CIIOSMU
¢) YMeHblIeHHe pa3Mepa 0aTda

d) YBenuuenue ckopoctu 00yueHus

Kakoii aroput™ onTHMHU3anuu Yaie BCero MCmoab3yercsi B riiyookom o0yyenun?
a) ['paarieHTHBIN CITyCK

b) CroxacTHuecKHi rpaiMeHTHBIN CITyCK

c) Adam

d) K-means

Yrto Takoe "attention mechanism" B HelipoHHBIX ceTsixX?
a) MexaHu3M BBIJICICHHS BAKHBIX YaCTEH BXOJHBIX TaHHBIX
b) Meton perynspuzanuu

¢) Tun GpyHKIIUU aKTUBAITUN

d) Cnioco6 wHUIMATN3aluA BECOB

Tect 11: BosbuIne JaHHBIE M CHCTEMBbI XPAHEHUSA

Kakoli mpyHIINII JEKUT B OCHOBE TEXHOJIOTUN OJIOKYEHH?
a) Pernnmukanus naHHbIX



b) JleueHTpann3oBaHHOE XpaHEHUE
¢) Pactipenenennsiii peectp
d) Bce BhIIeniepeurcieHHoOe

Yro Takoe "data lake"?

a) XpaHWIHIIE HECTPYKTYPHPOBAHHBIX JTAHHBIX
b) Pemsiiimonnas 6a3a 1aHHBIX

¢) Cucrema BU3yanu3alnuu

d) Uactpyment ETL

Kakoii HHCTpYMEHT HCIIONIb3YyeTCs AJIsl TOTOKOBOM 00pabOTKH JaHHBIX B pealbHOM
BpeMeHu?

a) Apache Flink

b) Apache Hadoop

c) Apache Hive

d) Apache Spark

UYro takoe "sharding" B 6a3zax maHHBIX?
a) lopu3oHTanbHOE pasaeneHne TaHHbIX
b) BepTtukansHoe pasaeneHne JaHHbIX
c¢) Cxxarue JaHHBIX

d) Iudposanme qaHHBIX

Kaxko#i tun 6a3bl JaHHBIX OIITHMAJICH AJIA XpaHCHUA BPECMCHHBIX p}IIIOB?
a) InfluxDB

b) MongoDB

c) PostgreSQL

d) Redis

UYrto takoe "CAP-teopema?

a) TeopeMa 0 COTJIaCOBAaHHOCTH, TOCTYITHOCTH M YCTOWYHBOCTHU K Pa3elieHUIO
b) Teopema o ckopocTr 00pabOTKH TaHHBIX

¢) TeopeMa o0 6€30MaCHOCTH JTaHHBIX

d) Teopema o MacmTabupyeMOCTH

Kakoii popmar nanHbIX 00ecrieunBaeT cXeMy Ui CTPYKTYPUPOBAHHOTO XpaHEHUs?
a) CSV

b) JSON

c) Parquet

d) XML

Urto takoe "lambda-apxurexrypa"?

a) [Togxoxa k 06paboTke OONMBIIMX AAHHBIX, COYETArOIIMIA batch u stream processing
b) ApXuUTeKTypa MUKPOCEPBHUCOB

¢) Mopens rimy6okoro o0y4deHus

d) Crioco0 xpaHeHHsI TaHHBIX

Kakoii unctpymeHT ucnonssyercs s ynpasienus workflow B data pipeline?
a) Apache Airflow

b) Apache Kafka

c) Apache Spark

d) Apache Hadoop



10. Yro Taxoe "polyglot persistence"?
a) Mcnonb3oBanue pazusix CYB]] 11 pa3HbIX TUIIOB TaHHBIX
b) XpaHenune qaHHBIX B OAHOM (hopMate
¢) Metox cxxatust JaHHBIX
d) Crioco0 perukanuu JaHHBIX

Tect 12: Poccuiickuii cerMeHT PbIHKA M BU3YAJIN3alUs JAHHbBIX

1. Kakoii poccuiickuii mpoaykKT siBiisieTcst anainorom Tableau?
a) DatalLens
b) SAnnexc.Metpuka
¢) 1C: Ananutuka
d) Tunbkod¢ Business

2. Kakas poccuiickas KOMIIaHUs pa3padaThIBaeT miIaTGopMy st KOMIBIOTEPHOTO 3PCHUS?
a) VisionLabs
b) Annexc
c¢) CoepTex
d) Bce BhImenepevyrcieHHbIC

3. Kakoii poccuiickuii HHCTpYMEHT MCIIONIB3YETCS U1l aHAJIN3a JIOTOB?
a) ClickHouse
b) ELK Stack
c) Grafana
d) Zabbix

4. Kakoii poccuiickuii cepuc npenocrasisier API aist 00pabOTKH ecTeCTBEHHOTO S3bIKa?
a) Snnexc.O6naxo
b) Coep Al
¢) Mail.ru Cloud
d) Bce BollenepedrcieHHble

5. Kakoii Tun BU3yanu3ammy JIydiie BCero MmoAX0IUT Uil OTOOpasKeHHsI KOPPEIIIU?
a) JIuneinslit rpadux
b) Kpyrosast quarpamMmma
¢) luarpamma paccesHus
d) 'mcrorpamma

6. Kakoit poccuiickuil MpoayKT MCIIONB3YyeTCs Al XPAaHEHUS! BPEMEHHBIX PsIJIOB?
a) VictoriaMetrics
b) InfluxDB
c) TimescaleDB
d) Prometheus

7. Kakolt HHCTpYMEHT MO3BOJIET CO3/]aBaTh HHTEPAKTUBHBIE BeO-1aoopap?
a) Plotly Dash
b) Matplotlib
c) Seaborn
d) Pandas

8. Kaxoii poccuiickuii cepBuc npegocranisier oonauasie GPU s ML?
a) SAnnexc.O6mako
b) Selectel
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¢) Mail.ru Cloud
d) Bce BhImenepevrcieHHbIC

Kaxkoit MmeTo1 BU3yanu3aliu Jiydille BCEro MOJXOAUT JIsl HePAPXUUECKUX JTAHHbBIX ?
a) Jlennmporpamma

b) ['ucTorpamma

c) Box plot

d) JIuneitnblii rpapuk

Kaxkoii poccuiickuii mpoaykT siBisieTca anaiorom Power BI?
a) DatalLens

b) Annexc.Merpuka

¢) 1C:AnanuTtuka

d) Tunbkodd Analytics

Tect 13: IIlpoaABUHYTHIE METOAbI AHAJIN3A JAHHBIX U MAIIUHHOTO 00yUYeHUsI

Kaxkoii MCTO UCIIOJIB3YCTCA MJIA UHTCPIPLCTAlIUU PE3YIIBTATOB pa6OTLI CII0KHBIX ML-
Mojemnei?

a) LIME

b) PCA

c) K-means

d) ARIMA

Yro Takoe "nmuddepeHimanbHas IPUBaTHOCTL" B KOHTEKCTE aHAIN3a JJaHHbIX ?
a) Meron 3a1uThl NEPCOHAIBHBIX JaHHBIX

b) Anroputm Kinactepuzanuu

¢) TexHuka yBenuueHus JaHHBIX

d) Meton Busyanuzanuu

Kaxkoi AJITOPUTM HUCIIOJIB3YETCA I TCHCPALMKU HOBBIX JAaHHBIX, ITOXO0XKHUX Ha
00yyaroIyro BEIOOPKY?

a) GAN (Generative Adversarial Networks)

b) SVM

¢) Random Forest

d) KNN

UYro uzmepsieT MeTpuKa "TOYHOCTH B top-K"?
a) TouHocTh cpenu nepBoIX k pekomMeHpanui
b) [lomHOTY MIpeacKazanmit

¢) CpenHior TOYHOCTh

d) Bpems BeInonHeHus 3amnpoca

Kakoii MeTon ucnomnb3yercs 1ist 00paboTku ectecTBeHHOTO sA3bika (NLP)?
a) Word2Vec

b) K-means

¢) Linear Regression

d) Decision Trees

Yro takoe "MHoropykuit 6anaut" (multi-armed bandit) B KoHTeKcTe aHaNM3a JaHHBIX ?
a) ANTOPUTM JUTsI TECTUPOBAHUSI THITOTE3
b) Meron knacrepuzanuu



¢) TexHuka BU3yanu3auuu
d) Cnioco0 xpaHeHHsI TaHHBIX

Kakoii Tun HeHpOHHBIX CeTel UCTIONb3yeTCs uIsd 00pabOTKH MOCIeI0BATEIbHOCTEH?
a) RNN (Recurrent Neural Networks)

b) CNN

c) GAN

d) Autoencoders

Yro Takoe "oOydenue ¢ nogkperuieHuem" (reinforcement learning)?
a) OOyueHue uepe3 B3aUMOJICHCTBUE CO CPEIoit

b) OOy4eHHe Ha pa3MEUYCHHBIX JAaHHBIX

¢) O0yuenue 6e3 yuutens

d) Meron knactepusanuu

Kakoli anroput™ ucnosab3yercs JUisi yMEHbIIECHNS Pa3MEPHOCTH B HEJIMHENHBIX ClIydasx?
a) t-SNE

b) PCA

c) LDA

d) SvD

. Uto takoe "dynkuusa noreps Xnrobepa" (Huber loss)?
a) KomOunanus MSE u MAE
b) Meton knacTepu3anuu
¢) TexHuka Buzyain3zanuu
d) AnropuT™M peKoMeHIaIui

Tect 14: CoBpeMeHHbIE TEXHOJIOTHH 00Pa0OTKH 00JIBLIIUX JAHHBIX

Yro takoe "data mesh" apxurextypa?

a) JleneHTpann30BaHHBIN TOAXO/T K YIPABICHHUIO TAHHBIMH
b) LlenTpanu3zoBaHHOE XpaHUINIIE JaHHBIX

¢) Meron Buzyanuzanuu

d) AnroputM MalIMHHOTO 00Yy4EHUs

Kakoli uHCTpyMeHT ncmnosb3yercs A 00paboTKu IrpadoBBIX TaHHBIX B PEaJIbHOM
BpEMEHU?

a) Apache Flink

b) Neo4j

c) Apache Kafka

d) Apache Spark

Uro Takoe "feature store" B ML?

a) LlenTpanm3oBaHHOE XPAHWIHIIE TPH3HAKOB
b) baza naHHBIX A7 JTOTOB

¢) UHCTpyMEeHT BU3yau3aIuu

d) Cucrema MOHUTOpPHHTA

Kakoii hopmar gaHHBIX HCTONB3yeTCs s 3P PEKTUBHOTO XPaHEHUSI BIIO’KEHHBIX
CTPYKTYyp?

a) Avro

b) CSV
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c) XML
d) TXT

Uro takoe "delta lake"?

a) OTkpeITHIH (hopmaT XpaHeHus mosepx data lake
b) Pensimonnas B/

¢) I'padosas b1

d) MacTpyMEHT BU3yalu3anuu

Kaxkoit mHCTpyMEHT ucrnonb3yercs Ay opkecrparuu ML workflows?
a) MLflow

b) Apache Kafka

c¢) Apache Hadoop

d) Apache Spark

Uro Takoe "data lineage"?

a) OTCcle)XMBaHUE MPOUCXOXKIICHHSI U TIPEOOPa30BaHUI JAaHHBIX
b) Meron kacTepusanuu

C) AJITOPUTM PEKOMEHTalIn i

d) Texnuka BU3yanu3anuu

Kakoii moaxon ucnosib3yercs s 00paboTKH MOTOKOBBIX JAHHBIX € 3aJIePKKON MeHee |
Mmc?

a) Event-driven architecture

b) Batch processing

¢) Microservices

d) Monolithic architecture

UYro takoe "data fabric"?

a) Enunblil ypoBeHb J0CTYyIA K TAHHBIM
b) UuCcTpyMEHT BU3yanu3anuu

¢) AJITOpUTM MAIIMHHOTO 00y4YeHUS

d) Meron XxpaHeHuUs TaHHBIX

Kakoli uncTpyMeHT ncnoinb3yercs s ynpasienuss ML moaensimu B production?
a) Kubeflow

b) Apache Kafka

c) Apache Spark

d) Apache Hadoop

Tect 15: Poccuiickue TEXHOJIOTUHM B 00J1ACTH JAHHBIX

Kakoii poccuiickuit ¢ppeiimBopk 1i1a ML pazpaboran Anaexcom?
a) CatBoost

b) TensorFlow

c) PyTorch

d) Scikit-learn

Kaxoit poccuiickuil cepBHUC MPEJOCTABISIET AHAIUTHKY B PEaJIbHOM BPEMEHU?
a) Slnnexc.Merpuka

b) Google Analytics

¢) Adobe Analytics

d) Mixpanel



3. Kakoii poccuiickuit mpoaykT siBisiercst anagorom Snowflake?
a) SAAnnexc.O6nako Data Platform
b) 1C:Ilpeanpusitue
¢) Tuaskodd Data Warehouse
d) Coep.AnanuTrka

4. Kaxko#t pocCUHCKHI HHCTPYMEHT UCIIOJIB3YETCS JIJIs YIPABJICHHS TaHHBIMU?
a) DatalLens
b) Tableau
c¢) Power BI
d) QlikView

5. Kakoii poccuiickuii cepBuc npegocrasisger NLP API?
a) SAAunexc.O6nako SpeechKit
b) Google Cloud NLP
¢) AWS Comprehend
d) IBM Watson

6. Kaxkoii poccuiickuii MPOIYKT UCIIONIB3yeTCs At 00pabOTKM MOTOKOBBIX JTaHHBIX ?
a) SAAunexc.l[lotoku
b) Apache Kafka
c¢) Apache Flink
d) Apache Spark

7. Kaxkoil poccuiicKuil MHCTpYMEHT JIJIsl BU3YyaJIU3allu1 F€0JaHHbIX?
a) SAAunexc.Kapter API
b) Google Maps API
¢) Mapbox
d) OpenLayers

8. Kakoit poccuiickuii ppeiiMBopk 11t riryOokoro oOyueHus ?
a) DeepPavlov
b) TensorFlow
c) PyTorch
d) Keras

9. Kakoit poccuiickuii cepBHC MPEIOCTABISACT AHATUTUKY [T On3Heca?
a) SAlnnexc.Merpuka
b) Google Analytics 360
c) Adobe Analytics
d) Amplitude

10. Kakoii poccuiickuii MpoAyKT UCIOIB3YETCs A XpaHEHUsI U 00pabOTKH GOIbIINX
MaHHBIX?
a) ClickHouse
b) Apache Hadoop
¢) Apache Spark
d) Elasticsearch

Kpamxue memoouueckue yxkazanus

[Tocne mpoxoxaeHus: TEOPETUUECKOM YacTH, CTYI€HTBI I0JKHBI 3aKPENUTh MaTepral Mpu
MTOMOIIIA KOHTPOJIBHOTO TECTa.

Ixana oyenku
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MpakTuueckas pabora 1

import pandas as pd
import numpy as np
def read_american_csv(file_path):
df = pd.read_csv(file_path, dtype=str)

for col in df.columns:
try:
df[col] = pd.to_numeric(df{col].str.replace(’,’, "))
except ValueError:
pass

return df

dataCl=read_american_csv('/content/Covid Live.csv')

print('\n',"Busyanusaumna garacera")

display(dataCL)

print("\n', "MHdopmaumsa o cTypKType AaHHbIX")

dataCL.info()

print("\n',"ONUCATE/IbHAA CTATUCTUKA")

dataCL.describe(include="all')

dataCL = dataCL.dropna(thresh=int(len(dataCL)*0.8), axis=1)

dataCL = dataCL.dropna(thresh=int(len(dataCL.loc[1])*0.8), axis=0)

print("\n', "MHpopmaLmAa O CTYpKTYpe AaHHbIX")

dataCL.info()

foriin dataCL.select_dtypes(include=['number']).columns:
dataCL[i] = dataCL[i].fillna(dataCL[i].median())

print("\n', "MHpopmaLmAa O CTYpPKTYpe AaHHbIX")

dataCL.info()

MpaKTuyeckana pabora 2

import pandas as pd

import numpy as np

import matplotlib.pyplot as plt
import seaborn as sns

age = np.random.normal(35, 10, 100).round()
data = pd.DataFrame({
'‘Bospact': age,
'‘Noxoa': 10*age + np.random.lognormal(4, 0.5, 100).round(2),
'Konuyectso nokynok': np.random.randint(1, 10, 100),
"Mon'": np.random.choice(['M', '¥'], 100, p=[0.4, 0.6,]),
'YaosnetBopeHHocTb': np.random.choice(['Huskas', 'CpeaHas’, 'Bbicokan'], 100, p=[0.2, 0.5, 0.3]),

N

print("MepBble 5 CTPOK AaHHbIX:")
print(data.head())

print("\nUHdopmaLMsa 0 TMNaxX AaHHbIX:")
print(data.info())

plt.figure(figsize=(15, 10))

plt.subplot(3, 1, 1)



sns.countplot(x=data['Konnuectso nokynok'], palette='viridis', hue=data['Konnuectso nokynok'],
legend=False)
plt.title('Konmuectso NokynokK (AUCKpeTHble AaHHbIe)')

plt.subplot(3, 1, 2)
sns.histplot(data['Bo3pacT'], bins=15, color="skyblue')
plt.title('PacnpeaeneHne Bo3pacrta (HenpepbiBHbIE AaHHbIe)')

# Box-plot ana sbibpocos

plt.subplot(3, 1, 3)

sns.boxplot(data['Aoxoa'], color='lightgreen')
plt.title('PacnpeageneHune goxona (npaBoctopoHHee)')

plt.tight_layout()
plt.show()
plt.figure(figsize=(15, 5))

plt.subplot(1, 2, 1)
data['Mon'].value_counts().plot.pie(autopct='%1.1f%%', colors=['lightcoral’, 'lightblue’, 'lightgreen'])
plt.title('PacnpeagenenHue no nony')

plt.subplot(1, 2, 2)

sns.countplot(data=data, x="YaoBnetsopeHHocTb', order=['Huskas', 'CpeaHsa’, 'BbicoKkas'],
palette='Blues_r', hue='YaoBnetsopeHHocTb', legend=False)

plt.title('YpoBeHb yaoBneTsopeHHOCTH')

from statsmodels.graphics.mosaicplot import mosaic
mosaic(data, ['Mon’, 'YaosnetBopeHHOCTb'], title="Mon vs YaoBneTsopeHHOCTD')
plt.show()

MpaKTuyeckana pabora 3

import pandas as pd

import numpy as np

import matplotlib.pyplot as plt
import seaborn as sns

from scipy import stats

np.random.seed(42)

data = pd.DataFrame({
'‘Bospact': np.random.normal(loc=35, scale=10, size=1000).round(),
'‘Noxoa': np.random.lognormal(mean=4, sigma=0.7, size=1000).round(2),
'KonmuectBo_noKynok': np.random.poisson(lam=3, size=1000),
'Cymma_noKynok': np.random.gamma(shape=2, scale=20, size=1000).round(2),
'Mon': np.random.choice(['M', '}'], 1000, p=[0.45, 0.55]),
'O6paszoBaHue': np.random.choice(['CpeaHee’, 'CpegHee cney,', 'Bbicliee’, 'YueHas cTeneHb'],
1000, p=[0.3, 0.4, 0.25, 0.05])

N

data.loc[np.random.choice(1000, 20, replace=False), 'Joxoa'] *= 3
def print_central_tendency(df, columns):
for col in columns:
print(f"\nAnanns ctonbua: {col}")



print(f"CpeaHee 3HaueHue: {df[col].mean():.2f}")

print(f"Meauana: {df[col].median():.2f}")

mode = df[col].mode()

print(f"Mogaa: {', '.join(map(str, mode.values))} (sctpeuaetca {df[col].value_counts().max()} pa3)")

diff = abs(df[col].mean() - df[col].median())
if diff > 0.1 * df[col].std():
print("3ameTHas pasHuMLA MeXAYy CPeAHUM U MeaNaHOoM YKa3biBaeT Ha aCUMMETPULO
pacnpegenexun")

plt.figure(figsize=(10, 5))

sns.histplot(df[col], kde=True)

plt.axvline(df[col].mean(), color="r", linestyle="--', label=f'CpegHee: {df[col].mean():.2f}')
plt.axvline(df[col].median(), color="g', linestyle="-', label=f'MeawnaHa: {df[col].median():.2f}')
plt.title(f'Pacnpeaenenme {col} c oTMmeyeHHbIMM Mepamm LLeHTpa')

plt.legend()

plt.show()

numeric_cols = ['Bo3pacT’, 'Noxoa’, 'Konnuectso_nokynok', 'Cymma_noKynok']
print_central_tendency(data, numeric_cols)

def print_variability_measures(df, columns):
variability = pd.DataFrame(index=columns,
columns=['Pa3max’, 'Oucnepcus’, 'CtaHa. oTknoHeHue', 'IQR', 'Koad. Bapmnaumn'])

for col in columns:
variability.loc[col, 'Pasmax'] = df[col].max() - df[col].min()
variability.loc[col, 'Oucnepcus'] = df[col].var()
variability.loc[col, 'CtaHa. oTknoHeHue'] = df[col].std()
variability.loc[col, 'IQR'] = df[col].quantile(0.75) - df[col].quantile(0.25)
variability.loc[col, 'Koag. sapuaunn'] = df[col].std() / df[col].mean()

print("\nMepbl uameHumsocTn:")
print(variability)

plt.figure(figsize=(12, 6))
sns.boxplot(data=df[columns], orient="h')
plt.title('Boxplot ana aHanusa pasbpoca gaHHbIX')
plt.show()

print_variability_measures(data, numeric_cols)
MpaKkTuyeckan paborta 4

import pandas as pd

import numpy as np

import matplotlib.pyplot as plt

import seaborn as sns

from scipy import stats

np.random.seed(42)

data = pd.DataFrame({



'Mon': np.random.choice(['My:kuuHa', '*eHwuHa'], 1500, p=[0.47, 0.53]),
'Bo3pacTtHas_rpynna': np.random.choice(['18-25', '26-45', '46+'],
1500, p=[0.2, 0.55, 0.25]),

'O6paszoBaHue': np.random.choice(

['Konnepx', 'bakanasp', 'Maructp'],

1500,

p=[0.45, 0.35, 0.2]
)

)

age_satisfaction = {
'18-25": [0.6, 0.25, 0.15], # MonoaeKb meHee yA0BNETBOPEHA
'26-45'": [0.3, 0.55, 0.15],
'46+': [0.05, 0.40, 0.55] # MNoxkunble 6bonee ya0BNETBOPEHDI
}

data['YaoBnetBopeHHocTb'] = data['Bo3pacTHan_rpynna'l.apply(
lambda x: np.random.choice(
['Huskan', 'Cpeanssa’, 'Bbicokas'],
p=age_satisfaction[x]
)
)

data.loc[data.sample(frac=0.03).index, 'O6pa3osaHue'] = np.nan
data.loc[data.sample(frac=0.02).index, 'YaoBneTBopeHHOCTL'] = np.nan

print(f"\n=== OcHOBHble CTaTUCTUYECKME XapaKTePUCTUKN ===")
print(data.describe(),"\n')
def extended_frequency_analysis(df, column):

print(f"\n=== PacwumnpeHHbIn aHanus ans '{column}' ===")

counts = df[column].value_counts(dropna=False)
rel_freq = df[column].value_counts(normalize=True, dropna=False)

freq_df = pd.DataFrame({
'Konnuectso': counts,
'‘Oons': rel_freq,
'HakonneHHan gons': rel_freq.cumsum()

1
print(freq_df)

probs = rel_freq[rel_freq > 0]
entropy = -np.sum(probs * np.log2(probs))
diversity = 1 - np.sum(probs**2)

print(f"\ndHTponua: {entropy:.3f} 6ut")
print(f"MHaekc pasHoobpasua CumncoHa: {diversity:.3f}")

plt.figure(figsize=(12, 5))

plt.subplot(1, 2, 1)
sns.barplot(x=counts.index, y=counts.values)
plt.title(f'A6contoTHbie yacToTbl ({column})')



plt.xticks(rotation=45)

plt.subplot(1, 2, 2)
plt.pie(rel_freq, labels=rel_freq.index, autopct='%1.1f%%")
plt.title(f'OTHoCcHUTeNbHbIe YacToThl ({column})')

plt.tight_layout()
plt.show()

extended_frequency_analysis(data, 'O6pa3oBaHue’)
def ordinal_analysis(df, column, order):
print(f"\n=== AHanu3 nopsaxkosoli nepemeHHoi '{column} ===")

df[column] = pd.Categorical(df[column], categories=order, ordered=True)

cum_freq = df[column].value_counts(normalize=True).sort_index().cumsum()
median_cat = cum_freq[cum_freq >= 0.5].index[0]
print(f"MeanaHHas Kateropua: {median_cat}")

plt.figure(figsize=(10, 5))

ax = sns.countplot(data=df, x=column, order=order)
plt.title(f'Pacnpenenenue {column} c yuetom nopaaka')
plt.xticks(rotation=45)

ymax = ax.get_ylim()[1]

plt.plot([median_cat, median_cat], [0, ymax], 'r--', alpha=0.5)
plt.text(median_cat, ymax*0.9, ' Meauana', color="red')
plt.show()

satisfaction_order = ['OyeHb HM3KaA', 'HusKas', 'CpeaHnas’, 'Bbicokas’, 'O4yeHb BbicoKas']
ordinal_analysis(data, 'YaoBnetBopeHHoOCTb', satisfaction_order)

MpaKTnueckana pabora 5

import pandas as pd
import numpy as np
import matplotlib.pyplot as plt
import seaborn as sns
data = pd.DataFrame({
'Bospact': np.random.normal(35, 10, 100).round(),
'‘Noxoa': np.random.lognormal(4, 0.5, 100).round(2),
'Konmyectso nokynok': np.random.randint(1, 10, 100),
'Mon': np.random.choice(['M', '¥K'], 100, p=[0.4, 0.6]),
'YaoBnetBopeHHocTb': np.random.choice(['Huskas', 'Cpeanss’, 'Boicokas'], 100, p=[0.2, 0.5, 0.3])

N

data.loc[data.sample(frac=0.1).index, 'Konnuyectso nokynok'] = np.nan
data.loc[data.sample(frac=0.15).index, 'YaoBneTBopeHHOCTb'] = np.nan

print("MepBble 5 cTpok AaTadpeima:")
print(data.head())

print("\nUHdopmaums o aatadppeime:")
print(data.info())



print("\nOnucaTesbHan CTaTUCTUKA YNCNOBbLIX AAHHbIX:")
print(data.describe())

print("\nOnucaTenbHan CTaTUCTUKA KaTeropuabHbIX AaHHbIX:")
print(data.describe(include=['object']))

print("\nKoanyectso nponyLeHHbIX 3HaYeHUI B KaxKaom ctonbue:")
print(data.isnull().sum())

print("\nKonnuyectBo nonHbIx Ay6AMKaTOB CTPOK:")
print(data.duplicated().sum())

print("\nAHann3 BbIBPOCOB (KONMYEeCTBEHHbIe NoKasaTenun):")
numeric_cols = data.select_dtypes(include=['int64', 'float64']).columns
for col in numeric_cols:
gl = data[col].quantile(0.25)
g3 = data[col].quantile(0.75)
igr=9q3 -9l
lower_bound =q1-1.5*igr
upper_bound =93 + 1.5 *igr
outliers = data[(data[col] < lower_bound) | (data[col] > upper_bound)][col]
print(f"{col}: {len(outliers)} BbiBpocos")

print("\n/ltoan c soxomom Bbilie cpegHero:")
high_income = data[data['loxoa'] > data['Joxoa'].mean()]
print(high_income.head())

print("\n*eHwuHbl ctapwe 30 /1eT C BbICOKMM YPOBHEM Y10B/IETBOPEHHOCTK:")
filtered_data = data[(data['lNon'] == 'K') &

(data['Bospact'] > 30) &

(data['YnoBneTBopeHHOCTb'] == 'BbicoKas')]
print(filtered_data.head())

print("\n/ltoan c KonnMyecTBOM NOKYNOK Bonblie 5 1 goxogom B nHTepsane [50, 100]:")
query_result = data.query("Kosanyectso nokynok™ > 5 and 50 <= Joxog, <= 100')
print(query_result.head())

print("\nCpeaHuit 4oxoa no Noay v ypoBHIO yA0BAETBOPEHHOCTH:")

grouped_data = data.groupby(['Mon', 'YooBnetsopeHHocTb'])[' Aoxoa'].mean().unstack()
print(grouped_data)

# Hactpoitka ctuns rpapukos

sns.set(style="whitegrid")

plt.figure(figsize=(10, 6))
sns.boxplot(x="Ton', y='"Bo3pact', data=data)
plt.title('PacnpeneneHne Bospacrta no nony')
plt.show()

plt.figure(figsize=(10, 6))

sns.violinplot(x='YaoBneTtBopeHHocTb', y="[loxon', data=data)
plt.title('PacnpeaeneHne goxona no ypoBHIO yA0BNETBOPEHHOCTH')
plt.show()



MpakTuueckas pabora 6

import pandas as pd

import numpy as np

import matplotlib.pyplot as plt

import seaborn as sns

from sklearn.preprocessing import StandardScaler
import statsmodels.api as sm

numeric_cols = data.select_dtypes(include=['number']).columns
cat_cols = data.select_dtypes(include=['object’, 'category']).columns

if len(numeric_cols) > 0:
print("\nfTMCTOTPAMMbIl YAC/TOBbIX MEPEMEHHbIX:")
data[numeric_cols].hist(bins=15, figsize=(15, 10))
plt.tight_layout()
plt.show()

print("\nBOKCM/OTbl YAC/TOBbIX MEPEMEHHbIX:")

plt.figure(figsize=(15, 5))

fori, col in enumerate(numeric_cols, 1):
plt.subplot(1, len(numeric_cols), i)
sns.boxplot(y=data[col])
plt.title(col)

plt.tight_layout()

plt.show()

numeric_data = data.select_dtypes(include=['number'])

if len(numeric_data.columns) > 1:
print(“\nll + II=II*50)
print("AHANN3 MYNbTUKONJIMHEAPHOCTHN")
print("="*50)

print("\nMATPULA KOPPENALIMIA:")

corr = numeric_data.corr()

sns.heatmap(corr, annot=True, fmt=".2f", cmap="'coolwarm’, center=0)
plt.show()

threshold = 0.7 # NMoporosoe 3HaYeHUe Koppenauum
strong_correlations = set() # MHO»ecTBO A1a XpaHeHMA Nap NepemMeHHbIX

print(f"\nMAPbI MEPEMEHHbIX C KOPPENALMEWN > {threshold}:")
foriin range(len(corr.columns)):
for j in range(i):
if abs(corr.iloc[i, j]) > threshold:
coll = corr.columnsi]
col2 = corr.columnslj]
strong_correlations.add((col1, col2))
print(f"{col1} u {col2}: {corr.iloc][i, j]:.2f}")



Tect 1: AHanu3 paHHbIX, 60nblIVe AaHHbIe, HanpaBneHua Data Science, cucrembl

6U3HeCc-aHAINTUKU

1. Kakou 13 nepeumncieHHbix stanos HE BXoAWUT B CTaHAAPTHbIM NPOLLECC aHanu3a
AaHHbIX (CRISP-DM)?
a) NoHnMaHme bu3Hec-3aaaun
b) C6op paHHbIX
C) YaaneHue Bcex MCXOAHbIX AaHHbIX
d) MoctpoeHne moaenen
MpaBuabHLIV OTBET: C€) YaaseHne BCeX UCXOAHBbIX AaHHbIX
2. Kakasa n3 xapaktepuctink HE otHocuTca K "3V" 60abLINX AaHHbIX?
a) Volume (o6bem)
b) Velocity (ckopocTb)
c) Variety (pa3Hoobpa3sue)
d) Validity (BanngHoCTb)
MpaBunbHbin oTBeT: d) Validity (BaangHocTb)
3. Kakoe HanpaBneHue Data Science 3aH1MMaeTCs NPOrHO3MPOBaHNEM UYNCIOBbIX
3HaUYEHUI?
a) Knaccnomkauusa
b) Knactepuzayus
) PerpeccnoHHbIn aHanms
d) AccoumnaTtmBHble nNpaBuia
MpaBunbHbIV OTBeET: c) PerpeccMoHHbIV aHanu3
4. Kakown nHctpymeHT HE aBnsetca cuctemoun busHec-aHaamntukm (BI)?
a) Power BI
b) Tableau
¢) Qlik Sense
d) Apache Kafka
MpaBunbHbIv oTBeT: d) Apache Kafka
5. Kakow anropuTm MaluMHHOro obyuyeHnsa oTHoCUTCA K 0ByyveHnto 6e3 yuntena?
a) JInHerHaa perpeccus
b) MeTog k-6amxaniumnx coceaen

c) Metoa k-cpegHux
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d) AepeBo pelueHnm

MpaBuabHbIK oTBeT: ¢) MeTtopg k-cpeaHunx

Kakas TexHonorva ncnonb3yertca AN NoTOKOBOW 06paboTku faHHBIX?
a) Apache Hadoop

b) Apache Spark

c) Apache Kafka

d) Microsoft Excel

MpaBunbHbIV oTBeT: ) Apache Kafka

Yto o3HauaeT TepmuH "ETL" B KOHTEKCTe aHanm3a AaHHbIX?

a) Extract, Transform, Load

b) Encrypt, Transfer, Lock

¢) Evaluate, Test, Learn

d) Export, Tag, Label

MpaBunbHbIV oTBeT: a) Extract, Transform, Load

Kakol nokasaTesib MCNOAb3YyeTcs AN OLEHKN KayecTBa kaaccubmkaumm?
a) KoadpduumeHt aetepmuHaLimn (R?)

b) CpeaHekBagpatnuHas owmnbka (MSE)

¢) MaTpuua ownbok

d) Ancnepcus

MpaBunbHbIN oTBeT: ¢) MaTpuua owmnbok

Kakow A3blk NnporpaMMmnpoBaHua Yalle Bcero ncnosbsyetca B Data Science?
a) Java

b) Python

c) C++

d) PHP

MpaBunbHbI oTBeT: b) Python

Kakon MeToz ncnonb3yeTcs ANA CHUXKEHNSA Pa3MEPHOCTU AaHHbIX?
a) JlInHenHas perpeccus

b) MeTog rnaBHbix KoMnoHeHT (PCA)

) JepeBo peLueHui

d) Nlornctnueckas perpeccus

MpaBunbHbIl oTBeT: b) Metog rnaBHbix komnoHeHT (PCA)




Tect 2: KomnbloTepHble TEXHO/IOTUMW KaK MHCTPYMEHT XpaHeHus, o6paboTtku,

aHa/au3a v npeacTtaB/ieHNA AaHHbIX

1. Kakow Tvn nHAeKca yckopseT Nouck B cTonbuax c TeKCTOBbIMU AaHHbIMU?
a) B-pepeso
b) Xaw-nHaekc
c) ObpaTHbIN MHAEKC
d) R-aepeBo
MpaBuabHbIN oTBeT: ) O6paTHbIA UHAEKC
2. Kakon dpopmat faHHbIX ONTUMAaNEH AN XPAaHEHWA BAOXEHHbIX CTPYKTYp?
a) CSV
b) JSON
c) XML
d) Parquet
MpaBunbHbIK oTBeT: b) JSON
3. Kakown a3blk ncnonbsyetcsa ana 3anpocos B ClickHouse?
a) SQL
b) NoSQL
c) GraphQL
d) Python
MpaBunbHbIK OTBeT: a) SQL
4. Kakoun MHCTPYMEHT ncnonb3yetca ans opkectpaumm ETL-npoueccos?
a) Apache NiFi
b) Apache Kafka
c) Apache Spark
d) Apache Hadoop
MpaBunbHbIV oTBeT: a) Apache NiFi
5. Kakow mpoToko/ MCNoab3yeTca ANA nepejaydn aHHbIX MeXAy MUKPOCepBMcaMmn?
a) HTTP
b) gRPC
c) FTP



10.

d) SMTP

MpaBuabHbIi oTBeT: b) gRPC

Kakow Tmn 6a3bl AaHHbIX NCMONb3yeTCA ANA XpaHeHna rpadoB?
a) MongoDB

b) Neo4j

¢) Redis

d) Cassandra

MpaBunbHbIV oTBeT: b) Neo4j

Kakon MHCTPYMEHT MCMONb3yeTcs AN MOHUTOPWUHTA AaHHbIX?
a) Grafana

b) Tableau

c) Power BI

d) Excel

MpaBunbHbIV OTBeT: a) Grafana

Kakon dopmart saHHbIx ncnonbsyetcs B Apache Kafka?

a) CSV

b) JSON

c) Avro

d) XML

MpaBuabHbIN OTBeET: ) Avro

Kakol MHCTpYMEHT ncnonb3yeTcs AN yrnpaBaeHUs MeTagaHHbIMNU?
a) Apache Atlas

b) Apache Spark

c) Apache Hadoop

d) Apache Kafka

MpaBuabHbIN oTBeT: a) Apache Atlas

Kakow Tmn xpaHuavLa ncnosib3yeTca A4 aHaAUTUUYECKUX 3arnpocoB?
a) OLTP

b) OLAP

c) Key-Value

d) Document

MpaBunbHbIi oTBeT: b) OLAP




Tect 3: Poccninckmne TeXHO0rMM B 06/1aCTU AaHHbIX

1. Kakow poccumckmnin dpermopk ana ML paspabotaH AHgekcom?
a) CatBoost
b) TensorFlow
c) PyTorch
d) Scikit-learn
MpaBunbHbIY oTBeT: a) CatBoost
2. Kakown poccmimckmi cepBuC NpeAoCTaBASET aHAaIMTUKY B peasibHOM BPEMEHWN?
a) Angexkc.MeTtpuka
b) Google Analytics
c) Adobe Analytics
d) Mixpanel
MpaBunbHbIN oTBeT: a) AHaekc.MeTpuka
3. Kakow poccuickunii NpoaykT sBasetcs aHanorom Snowflake?
a) Angexkc.Obnako Data Platform
b) 1C:MNpepnpuatme
¢) Tunbkodd Data Warehouse
d) C6bep.AHanntmKa
MpaBunbHbIl oTBeT: a) AHaekc.06n1ako Data Platform
4. Kakown poCCUMUCKMIA MHCTPYMEHT UCMONb3YyeTCa ANA YNPaBAeHNSA AaHHbIMU?
a) DatalLens
b) Tableau
c) Power BI
d) QlikView
MpaBuabHbIK OTBeT: a) Datalens
5. Kakou poccumcknin cepsuc npegoctasnsetr NLP API?
a) Angekc.0bnako SpeechKit
b) Google Cloud NLP
c) AWS Comprehend
d) IBM Watson
MpaBunbHbIN oTBeT: a) AHAekc.06nako SpeechKit
6. KakoWn poccumckmi NpoayKT UCnob3yeTtca ans o6paboTKn MOTOKOBBIX AaHHbIX?

a) AHgekc.[loTokn



b) Apache Kafka
¢) Apache Flink
d) Apache Spark
MpaBuabHbIN OoTBeT: a) AHAekc.[lToTokm
7. Kakow poCCUNCKNIA MHCTPYMEHT ANS BU3yaan3aLmm reofaHHbIX?
a) Anpexkc.Kaptbl API
b) Google Maps API
c) Mapbox
d) OpenlLayers
MpaBunbHbIN oTBeT: a) AHaekc.KapTbl API
8. Kakon poccuiicknii dpenmBopk ans rnybokoro obyuveHna?
a) DeepPavlov
b) TensorFlow
c) PyTorch
d) Keras
MpaBunbHbIV oTBeT: a) DeepPaviov
9. Kakon poccmimckmi cepBuC NpeAoCTaBAfET aHaAUTUKY Ans BusHeca?
a) Angexkc.MeTtpuka
b) Google Analytics 360
c) Adobe Analytics
d) Amplitude
MpaBunbHbIN oTBeT: a) AHAekc.MeTpuka
10. Kakou poccMmncknin NpoayKT NCMOb3yeTcs AA XpaHeHUAa 1 06paboTkm 60/bLLMX
AaHHbIX?
a) ClickHouse
b) Apache Hadoop
c) Apache Spark
d) Elasticsearch

MpaBuabHbIl oTBeT: a) ClickHouse

Tect 4: AHanus pgaHHbIX, 60nblIMe paHHbIe, HanpaBaeHna Data Science, cucrtembl

6usHec-aHaJIMTUKU



Kakon meToz aHannsa faHHbIX UCMONb3YEeTCA AN BbIABNEHUA CKPbITbIX
3aKOHOMEPHOCTEN B BONbLINX MaccnBax MHPopMaLmMm?

a) OnucartenbHas cTaTUCTUKA

b) Data Mining

) JInHenHas perpeccus

d) Busyanmsaumsa

MpaBuabHbIK oTBeT: b) Data Mining

Kakas xapaktepuctuka Big Data onuceiBaeTt pazHoobpasmne dopmMaToB JaHHbIX?
a) Volume

b) Velocity

c) Variety

d) Veracity

MpaBunbHbIN OTBeET: ¢) Variety

Kakown Tmn MawmnHHOro obyyeHunsa NCnoib3yeT pa3MeyeHHble JaHHble ANS
obyueHns?

a) ObyueHue c yuntenem

b) ObyueHune 6e3 yuntens

c) CmewaHHoe obyueHne

d) Fny6okoe obyueHne

MpaBunbHbIN oTBET: a) O6yueHue ¢ yumtenem

Kakown MHCTpyMeHT No3Bo/IAeT cO34aBaTb MHTEPaKTUBHbIE Aawbopabl 6e3
HanucaHma Koaa?

a) Jupyter Notebook

b) Tableau

c) Apache Spark

d) TensorFlow

MpaBunbHbIN oTBeT: b) Tableau

Kakol anropnt™m ncnonb3yeTcs Ana pasgeneHuns AaHHbIX Ha rpynnbl No
CXOXeCTn?

a) JInHerHaa perpeccus

b) MeToga k-cpegHux

) JepeBo peLueHui
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d) SVM

MpaBunbHbI oTBeT: b) MeTop, k-cpeaHunx

Kakown npouecc npeobpasyert cbipble faHHble B MPUrOAHbIV A1A aHaAn3a
dopmar?

a) Data Cleaning

b) Data Aggregation

c) Data Wrangling

d) Data Visualization

MpaBunbHbIV oTBeT: ¢) Data Wrangling

KakoW nokasatesnb OL,eHMBAET TOYHOCTb PErPECCUOHHOM MOAEeNN?

a) Accuracy

b) F1-score

¢) R-kBagpart

d) Precision

MpaBuabHbIN OTBeET: ¢) R-kBagpart

Kakas 6ubnnoteka Python valye Bcero ncnonb3yetca ana paboTbl ¢ TabANYHBIMY
AaHHbIMWN?

a) NumPy

b) Pandas

¢) Matplotlib

d) Scikit-learn

MpaBunbHbIM oTBeT: b) Pandas

Kakown metoa HE ncnonb3yetca ans 06paboTkn NnponyLeHHbIX 3HaYeHNN?
a) YaaneHue CTpok € rnponyckamu

b) 3ameHa cpesHVM 3HaueHVEeM

C) 3aMeHa HynaMu

d) lWndposaHme faHHbIX

MpaBunbHbIn oTBeT: d) LUndppoBaHme AaHHbIX

Kakow MHCTpyMeHT ncnonbsyetca ana ynpasneHuns workflow B Data Science
npoekTtax?

a) Apache Airflow

b) Microsoft Word

c) Adobe Photoshop



d) WinRAR

MpaBunbHbIli otBeT: a) Apache Airflow

Tect 5: bonblime aaHHbIEe U CUCTEMbI XpPaHeHUA

1. Kakow nmpuHUMN NeXunT B OCHOBE TEXHONOTUN BNOKYENH?
a) Penavkauna gaHHbIX
b) [eueHTpann3oBaHHOE XpaHeHMe
c) PacnpeseneHHbin peectp
d) Bce BbiwenepeuncneHHoe
MpaBunbHbIN oTBeT: d) Bce BbilwenepeuncieHHoe
2. Yro Takoe "data lake"?
a) XpaHuaunLe HeCTPYKTYPUPOBaHHbIX AaHHbIX
b) PensunoHHas 6a3a gaHHbIX
¢) Cncrema BM3yannsaumm
d) NHcTtpymeHT ETL
MpaBunbHbIN OoTBET: a) XpaHUAULLLEe HeCTPYKTYPUPOBaHHbIX AAHHbIX
3. Kakow MHCTpPYMEeHT MCnonb3yeTca ANA NOTOKOBOW 06paboTkmM AaHHbIX B
peanbHOM BpeMeHun?
a) Apache Flink
b) Apache Hadoop
c) Apache Hive
d) Apache Spark
MpaBuabHbIK oTBeT: a) Apache Flink
4. Y10 Takoe "sharding" B 6a3ax gaHHbIX?
a) [opu3oHTanbHOe pa3jeneHune JaHHbIX
b) BepTnkanbHOe pa3geneHne gaHHbIX
¢) CkaTtne gaHHbIX
d) lWndposaHme gaHHbIX
MpaBuabHbIN oTBET: a) lOpU3oHTaNbHOE pa3aeneHne AaHHbIX
5. Kakou Tvn 6a3bl AaHHbIX ONTUMaNeH ANA XPaHEHUS BPEMEHHbIX PALOB?

a) InfluxDB



b) MongoDB

c) PostgreSQL

d) Redis

MpaBunbHbIl oTBeT: a) InfluxDB

Yto takoe "CAP-Teopema"?

a) Teopema 0 CcOrnacoBaHHOCTH, AOCTYMHOCTM U YCTONUMBOCTU K Pa3geneHunto
b) Teopema o ckopocTn 06paboTkm AaHHbIX

c) Teopema o 6e30nNacHOCTM JaHHbIX

d) Teopema o macwTabmpyemocTu

MpaBuabHbIN OTBeT: a) Teopema 0 COr/1IaCOBaHHOCTU, AOCTYNMHOCTU U
YCTOMUYNBOCTU K pa3ge/ieHunIo

Kakol popmart saHHbIx obecneunBaet cxeMy A CTPYKTYPUPOBAHHOTO
XpaHeHuma?

a) CSV

b) JSON

¢) Parquet

d) XML

MpaBuabHbIN OTBeT: ¢) Parquet

Uto Takoe "lambda-apxutektypa"?

a) Nopxopa kK o6paboTke 6oNbLINX AaHHbIX, coveTarowmi batch n stream
processing

b) ApxutekTypa MUKpOCEpPBNCOB

¢) Mogenb rnybokoro obyueHums

d) Cnocob xpaHeHns faHHbIX

MpaBunbHbIN oTBeT: a) Moaxoa kK 06paboTke 60NbLIMX AaHHbIX,
couetarowun batch n stream processing

Kakon nHCTpyMeHT ncnonb3yetcs ansa ynpasneHuns workflow B data pipeline?
a) Apache Airflow

b) Apache Kafka

c) Apache Spark

d) Apache Hadoop

MpaBunbHbIV oTBeT: a) Apache Airflow



10. YT0 Takoe "polyglot persistence"?
a) Vicnonb3oBaHue pa3Hbix CYB/, ana pasHbIX TUNOB AaHHbIX
b) XpaHeHune faHHbIX B 0fHOM popmaTe
C) Metoa cxaTna AaHHbIX
d) Cnocob penankaumm gaHHbIX
MpaBunbHbIV OTBeT: a) Ucnonb3oBaHume pasHbix CYB/, ana pasHbiX TMNOB

AAHHbIX

Tect 6: CucTemMbl XpaHEHUA U BU3ya/iM3aLiun AaHHbIX. POCCMACKNIA CErMeHT pbiHKa

1. Kakow poccuickmnin aHanor Tableau cywiectByeTt Ha pbiHKe?
a) AHgekc.Metpuika
b) DatalLens (ot AHaekca)
¢) 1C:MNpepnpuatme
d) TuHbkOP D AHannTmKa
MpaBuabHbIK oTBeT: b) Datalens (ot AHaekca)
2. Kakas poccuinckas CYB/, nonynspHa Ans aHanAUTUKM 60AbLUMX AaHHbIX?
a) ClickHouse
b) Oracle
c) MySQL
d) PostgreSQL
MpaBuabHbIl oTBeT: a) ClickHouse
3. KakoW MHCTpyMeHT Bn3yanunsaumm paspaboTtaH koMnaHmen "Touka 3peHns"?
a) Power BI
b) Tableau
c) Datalens
d) Qlik Sense
MpaBunbHbIi oTBeT: ¢) DatalLens
4. Kakas poccuickas naathopma npesocTaBaseT obaayHble peleHns aas
XPaHeHNs JaHHbIX?
a) Angekc.Obnako
b) Google Drive
c) Dropbox



d) iCloud

MpaBunbHbIl oTBeT: a) AHAekc.061ako

Kakown poccunnckmii cepBmc NpeAocTaBaseT aHaanTuky seb-tpadumka?
a) Angexkc.MeTtpuka

b) Google Analytics

c) Adobe Analytics

d) Facebook Insights

MpaBunbHbIN oTBeT: a) AHaekc.MeTpuka

Kakas poccumnckas koMmnaHus paspabatbiBaeT pewleHmsa ans obpaboTtkmn 60abLumx
AaHHbIX?

a) CbepTex

b) Microsoft

c) IBM

d) Oracle

MpaBuabHbIN OoTBeT: a) C6epTex

Kakown ¢opmat Bu3yanmsaumm nyyile BCEro NOAXOANT AN BPEMEHHbIX PALOB?
a) Kpyrosas agnarpamma

b) JlnHenHbIN rpadmk

¢) Anarpamma paccesHus

d) M'mcrorpamma

MpaBuabHbIK oTBeT: b) JInHeHbIN rpaduk

Kakas poccunckas nnatpopma npesoctaBaseT MHCTPYMEHTbI AN MaLLUVHHOTO
obyueHns?

a) TensorFlow

b) PyTorch

c) CatBoost (pa3paboTtaH AHaeKkcOM)

d) Scikit-learn

MpaBunbHbIl oTBeT: ¢) CatBoost (paspaboTtaH AHgekcom)

Kakown nHctpymeHT HE siBAseTca cucteMon xpaHeHns AaHHbIX?

a) Hadoop HDFS

b) Amazon S3

¢) Anpekc.Obnako



d) Microsoft PowerPoint
MpaBunbHbiii otBeT: d) Microsoft PowerPoint
10. Kakou poccumcknin cepsuc npegoctasaset APL ans reoaHanntmkn?
a) Angexc.Kaptobl
b) Google Maps
c) Apple Maps
d) OpenStreetMap

MpaBunbHbIV OTBeT: a) AHAekc.KapTbi
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