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

]_ICJ'IB OCBOCHHA AHMCLMIIJINHBI
KOMHGTGHHI/Iﬁ B o0ylacTu KOMIIBIOTCPHBIX TCXHOJIOI Ui 1 aHalm3a JaHHBbIX, HCO6XOI[I/IMBIX JUIA

1.

XPpaHCHUA, 06pa6OTKI/I " OpCACTaBJICHUA TaHHBIX.

2.

3aKiodaeTcss B (OPMHUPOBAHUU Y OOYyYaromIMXCs

pellleHrs] HayYyHbIX W MPAKTHYECKHX 3a]ady, BKJIOYas cOop, oOpaboTKy, BHU3yalH3alUI0 U
MHTEPIPETALMIO JAHHBIX C UCIIOJIb30BAHUEM COBPEMEHHBIX HHCTPYMEHTOB U METOJ10B. OCHOBHBIE
3aJ]a4l OCBOCHUS JUCIUILTNHBL:
N3yunTh OCHOBBI KOMITBIOTEPHBIX TEXHOJOTUM KaK WHCTPYMEHTa st

OcBouTh METOABI aHadM3a MAaHHBIX, BKJIIOYas paboTy C OOJNbIIMMHU

JaHHBIMHU, CUCTEMaMH OM3HEC-aHAJIMTUKHU U HaIpaBJICHHUAMU Data Science.

3.

BKJIO4as pOCCHﬁCKHe pEIICHUS.

4.

Hay‘-II/ITbCH MNPUMCHATH CHCTCMblI XPAHCHUA W BU3YyAJIM3allUU OAHHBIX,

Pa3BuTh HaBBIKK IOArOTOBKH JAaHHBIX IAJIsSI aHaJIn3a: pa60Ta ¢ TaOJIUYHBIMU

nponeccopamu (MS Excel, Open Office Calc), dopmatamu mannbIx (XIsx, csv, txt),

BBIABJICHUC U UCIIPABJICHUC OomuoOoK.
OcBouTh MCTOABI YHUCJIICHHOT'O 1 HCUMCIICHHOI'O aHaJIMn3a JaHHBIX, BKJIIFOYas

5.

BHU3yAJIN3aL1IO [T0KA3aTENIEH U 3aBUCHMOCTEH.

6.

HSy‘H/ITL OCHOBBI KOPPCILINUMOHHO-PETPECCHOHHOIO aHalIn3a, MCTOIbI

knaccudukanuu (baiiecoB kiaccupukarop, AepeBbs PEIICHUN ) U OIICHKY WX Ka4eCTBa.

7.

CUCTCMAaMU IJId pCUICHUA 3aaa4 Ou3HEC-aHAIMTHKH.

8.

IIPOTHO3UPOBAHUS U IIPUHATHUS PELLICHUI.
[TnanupyembIMH pe3ysbTaTaMyd 0OY4EHUS 10 AUCLUILIUHE (MOYJIIO), SBJISIOTCS 3HAHMS,

ITprobpectn mpakTHUecKuii ombIT pabotel ¢ low-code u no-code

Hay‘H/ITbCH HHTCPHIPETUPOBATL PE3YJIbTAThI dHAJIM3a U IIPUMCHATh UX HJIA

yMEHMsI, HaBbIKU. [lepeueHp MaHupyeMbIX pe3ysIbTaToB OOyYeHUsS MO JUCUUIUIMHE (MOIYJIIO),

COOTHECCHHBIX C IUIAHHUPYEMBIMH pe3yJIbTaTaMHi OCBOCHHS 00pa30BaTENIbHON MPOrPaMMBL,
npezcTasieH B Tabnuue 1.

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

PesynbTarel 00yueHus O JUCIUILTUHE

Kox n
Haseasne OIIOIT BO, Kox u popmynupoBka (dbopmynrpoBka Kon
HHANKaTOpa
COKpaIlleHHOE KOMITCTEHIINT
JIOCTHKEHUS pe3yinb DopMynHupoBKa pe3ynbTaTa
KOMITETEHINN
TaTa
05.04.06 «Oxonorus u | OIIK-5 : Cnocoben OIIK-5.2B : P/l 3HaHHE | COBPEMEHHBIX
MPUPOJONIONE30BaHNEY | pemarts 3a1auu [Mpumensier HalpaBJICHUH
(M-3I0) poeCCHOHATBHOM MPOTpaMMHBIC pa3BUTHSA

JIeATEeIbHOCTH B WHCTPYMEHTAJIbHBIE KOMITBIOTEPHBIX
00J1acTH 9KOJIOTHH, cpeacTBa At TEXHOJIOTHH
NPHUPOJIONIOIL30BAHUS | PEIICHHS PJI1 HaBeik | pabotsi ¢
1 OXpaHBbI IPUPOABI C | CTAHAAPTHBIX 337124 HHCTPYMEHTAMH
UCIIOb30BaHUEM npodeccroHabHOI ABTOMATH3HPOBAHHOM
UH(OPMALMOHHO- JIEATEIIBHOCTH 00paboTKn
KOMMYHHUKAIIMOHHbIX, urdopmanuu
B TOM YHCJIC P12 YMeHue | aHanu3upoBaTh
reonH(pOPMaIMOHHBIX GoJibIlINe JJAHHbBIE
TEXHOJIOTHH PI3 | YmMenue | moxroraBimBath

JAHHBIC TJ1 aHAJInu3a

B nmponecce OCBOCHUA OUCHUINUIMHBI PEINAOTCA 3aJa4d BOCIIMTAHUA TAPMOHUYHO

Pa3BUTOM, MATPUOTUYHOW M COLMAIBHO OTBETCTBEHHOW JTUYHOCTH HA OCHOBE TPATUIIMOHHBIX
POCCHICKUX TyXOBHO-HPaBCTBEHHBIX U KYJIBTYPHO-UCTOPHUYECKUX LIEHHOCTEH, MPEACTaBICHHBIE
B Ta0Omure 1.2.




Tabmuua 1.2 — [{eneBble OpueHTUPHI BOCTIUTAHUS

BocnuTarteabHbIe 3a1a4H

DopMUpPOBaHUE LICHHOCT e

IeneBble OpUEHTHPHI

DopMuUpoBaHMeE TPAKIAHCKONH MO3MLMH U IATPUOTH3MA

Pa3zButue naTpuoTrusMa u rpamﬂaﬂcxoﬁ
OTBCTCTBCHHOCTHU

I'ymanusm

BHuMaTenpHOCTD K JA€TaIM
I'ymanHOCTB

®opMupOBaHUE

AyXOBHO-HPABCTBEHHBIX IIEHHOCTEH

®DopMHupOBaHUE OTBETCTBEHHOTO
OTHOIICHHS K TPYAY

Co3unmaTensHBIN TPy

JMCUNIITIMHUPOBAHHOCTD
Camoo00yueHune

DopMHUPOBaHUE HAYYHO

o MUPOBO33PCHUA U KYJbTYPbl MBINLJICHUS

DopMHUPOBaHIE OCO3HAHUS LIEHHOCTU
Hay4YHOTO MHUPOBO33PEHUS U KPUTHIECKOTO
MBIIIITICHHS

I'ymanusm

CHcTeMHOE MEIIIICHUE

dopMUpOBaHNE KOMMYH

HKATUBHBIX HABBIKOB U KYJbTYPbI 0011eHHs

dopMupoBaHHE HABBIKOB ITyOJIMYHOTO
BBICTYIUICHUS U IIPE3CHTALUN CBOMX UAEH

Bs3aumonomors u
B3aMMOYBa)KEHUE

YMmenue paboTaTh B KOMaHJIe U
B3aUMOIIOMOIIb

2 MecTo aucuuniuHbl (MoayJsi) B ctpykrype OIIOIT

HI/ICHI/IHHI/IHa «TexHonoruu I/ICKYCTBGHHOFO HHTCIIICKTA»» OTHOCHUTCA K BJ'IOKy 1

Jucuurnauael (MOIYIIH)

3. O0bem AUCHUNIMHBI (MOAYJIS)

O0bemM UCHUIUTMHBI (MOAYJSI) B 3aU€THBIX E€IUWHHUIIAX C YKa3aHUEM KOJIMYECTBA
aKaJeMUYEeCKUX YacoB, BBIJENICHHBIX Ha KOHTAKTHYI paboTy ¢ obOydarommmucs (1Mo BHJAM
y4eOHBIX 3aHATUI) U HA CAMOCTOATEIbHYIO paboTy, IPUBE/IEH B TabauIe 2.

Tabnuua 2 — O6mas TpyJ0eMKOCTb AUCHUIUINHBI

C Tpyno- O0BbeM KOHTaKTHOH paboTHI (Jac)
emecTp | emKoCcTh
Popvia Yacts (OI/I(.TlI)I/(I) ) Breaynu- Popvia
Haspanue OIIOIT BO | o6yue- AynuropHas CPC aTTec-
s VI Kypc TOpHast A
(300, (3.E) | Beero 1
0390) nek. | mpak. | ma6. | IIA | KCP
03.04.06 Sxomorusi | 40 | o1 p | 2 2 37 | 8|28 | o 1] o |3 3
TPHPOJIOTIONIH30BAHNE




4 CTpyKTypa U co/iepKaHue IMCUMILTUHBI (MO1YJIs1)

4.1 CTpykTypa aucuunjanHbl (MoayJs) niass OPO

TemaTnueckuil 1miaH, OTpa)arLUil coaep)KaHUue AUCLUILIMHBI (MIepeueHb pa3fesioB U
TEM), CTPYKTYPHUPOBAHHOE IO BU/IaM YUEOHBIX 3aHATHI C YKa3aHUEM UX 00bEMOB B COOTBETCTBHH
¢ y4eOHBIM IJIaHOM, NpHBeJieH B Tabaule 3.1

Tabmuua 3.1 — Pa3aens! qUCHUTUTMHBL (MOTYJIs), BUIBI Y4€OHOU NEATETLHOCTH M (POPMBI
Tekyuero KouTpos st OO

Kox pe- Ko11-Bo 4acoB, OTBeJEHHOE Ha Dopma
Ne HazBanue Tembl 3yJIbTaTa
Jlex [pakr JIa6 CPC TEKyIIEero KOHTPOJIS
00ydeHHUs
KoMnbroTepHbIe TEXHOIOTHH
KaK MHCTPYMEHT XpaHEHH,
1 | o6paboTku, aHanM3a U Pl 2 0 0 2 MPaKTUIECKOe 3a/1aHne
HPE/ICTAaBICHUS JTAHHBIX U
nH(OpMaIHn.
AHanm3 TaHHBIX, OOJIBIIHE
2 | /1@HHbIC, HATIDABICHHA Data PI1 2 0 0 2 MIPAKTUYECKOE 3a/laHKe
science, CHCTEMBbI OU3HEC-
QHAJIMTHKH.
CucreMsl XpaHEeHHS U
3 | BH3yanHM3aluy JaHHBIX. P12 2 0 0 2 MPaKTHYECKOE 3a/laH1e

Poccuiickuii cerMeHT pbIHKA.
TloAroToBKa AaHHBIX AJIs
aHAIM3a U BU3YaJIU3alHu.
4 | HavyanpHble HABBIKH. PI3 0 4 0 2 MPaKTUIECKOe 3a/1aHne
Tabnu4HBIE IPOLIECCOPEL,
(hopMaThl XpaHEHHS JaHHBIX.

YucnoBsle M HEYHCIIOBEIE
5 P12 0 4 0 2 MIPAKTUYECKOE 3a/laHKe
JTaHHBIE (BEIOOPKH, BEKTOPHI).

YucnoBsle XapaKTePUCTUKH

6 BLIGOPOK. P/3 0 2 0 5 MPAaKTUYECKOE 3aJIaHKC
7 | HeuncioBble naHHBIE. P/I3 0 2 0 5 MPAKTUYCCKOE 3aJITaHHC
8 ?ﬁ:ﬁ;g;i}ﬁg; bIx P12 0 2 0 0 MPAKTUYECKOE 3aJITaHKC
IIpumenenue MeTo10B
9 | kmacrepusanuu P11, P12 0 4 0 5 MPaKTHYECKOE 3a]aHne
(cerMeHTaIys)
10 | Mertoas! kiaaccuUKaIim. PJI1, P12 0 4 0 5 MPAKTUYECKOE 3aJJaHHE
11 Crctems xracca low-code, PJ1, P12 2 6 0 5 MPAKTUYECKOE 3aJJaHHE
no-code.
Hroro no Taéaume 8 28 0 35

4.2 Conep:xxaHue pa3aejioB U TeM JUCHUILTUHBI (Moay.as) ajas OPO

Tema 1 Komnvromepnbvie mexHono2uu Kax UHCMpyMeHm XpaneHus, 0opabomku, anaiusa u
npedcmasieHusi OGHHbIX U UHGOpMayU.

Coneprxanne Tembl: COBpeMEHHBIC HAIPABICHUS PA3BUTHS KOMIIBIOTEPHBIX TEXHOJIOTHH.
Mertoznpbl U cpeacTBa XpaHeHus, 00pabOTKH, aHAJIN3a U MTPEICTABICHHS JaHHBIX U HH()OPMAIHH.

@®opMBI U METOABI TMPOBEACHUS 3aHATHH TO TeMe, MPUMEHseMble 00pa3oBaTeIbHBIE
TEXHOJIOTUH: JIEKIHS, TPAKTUYECKOE 3aHATHE.

Bunsl camocTosITeNbHON TOATOTOBKH CTYIEHTOB IO TE€Me: TeOpeTHYecKas MOATOTOBKA,
KOMITbIOTEPHOE MOIETTMPOBAHNUE.

Tema 2 Ananuz oanmnsix, 60rvuue oannvle, Hanpaeienus Data science, cucmemvl busnec-
AHATIUMUKU.

Conepxanrie TeMbl: OCHOBHBIE METO/BI aHANIM3a JAaHHBIX, pa3Nudus HanpaBieHuil Data
science, MX MPaKTHYECKOE MPUMEHEHHE.



@opMbl U METOABI MPOBEACHUS 3aHATUI MO TeMe, MPUMEHsEeMble 00pa3oBaTeIbHBIE
TEXHOJIOTMH: JIEKIUSA, IPAKTUYECKOE 3aHATHE.

Bunsl camocTOATENbHON NMOATOTOBKU CTYACHTOB II0 TEME: TEOPETHYECKas MOArOTOBKA,
KOMIIBIOTEPHOE MOJCIIMPOBAHUE.

Tema 3 Cucmemvl xpanenuss u susyanuzayuu OaHHsIX. Poccutickutl cecmenm puiHKd.

Conepxanmne Tembl: Kiaccupukamusi cucTeM XpaHEHHS W BH3yajlU3allid JIaHHBIX.
[Tpumepsl TaKUX CUCTEM OT OTE€UYECTBEHHBIX TPOU3BOIUTEINCH.

@opMBI ¥ METOJBI TPOBEACHHS 3aHITUH 1O TeMe, MPUMEHSIeMble 00pa30BaTeIbHBIC
TEXHOJIOTHH: JIEKIIUS, TPAKTUUECKOE 3aHSITHE.

Buasl camocTosTensHOM MOATOTOBKH CTYACHTOB IO TEME: TEOpEeTHYecKasi MOJr0oTOBKa,
KOMITBIOTEPHOE MOJICITUPOBAHHE.

Tema 4 I[loocomoska Oaumbix 01 ananuza u eusyaiusayuu. Hauanvhvie Haswiku.
Tabauunvle npoyeccopul, popmamul XpaneHus OAHHbIX.

Conepsxanne TeMbl: @opMupoBanue gatadpeitMmoB B Tabmmanom nporeccope (MS Excel |
Open Office Calc). @opmar xIsx, csv, txt. [Torck ommOOK (YHCIOBBIC NAaHHBIC), KATETOPUHU
HAa3BaHbI MO-Pa3HOMY, 00bEIUHEHHE KATETOPHUHL.

@dopMBI ¥ METOJBI TPOBEACHHS 3aHITHHA 10 TeMe, NMPUMEHSIEMbIe 00pa30BaTeIbHBIC
TEXHOJIOTHH: JIEKIIUS, TPAKTHUECKOE 3aHITHE.

Bunbsl caMoCTOSTENEHON MTOATOTOBKH CTYIACHTOB TI0 TEME: TECOPETHYECKasl MOJTOTOBKA,
KOMITBIOTEPHOE MOJICTTUPOBAHHE.

Tema 5 Yucnoswvie u Heuucnosvle OanHwvle (6b1OOPKU, BEKMOPLL).

Copepxanue Tembl: J{uCKpeTHbIE, HENpepbIBHbIE JaHHble. B ueM omimnume. CriocoObl
BU3YaJIU3aIlUH OT/ICJIbHBIX TIOKa3aTeNel U 3aBUCUMOCTEH.

@opMbI U METOABI MPOBEACHUS 3aHATUN MO TeMe, MPUMEHsSEMble 00pa3oBaTeIbHBIE
TEXHOJIOTUH: JICKITUS, TPAKTUYECKOE 3aHSITHE.

Bunsl caMocToSTeNbHON MOATOTOBKH CTYIEHTOB 10 TEME: TeOpETHYeCKas MOATOTOBKA,
KOMITbIOTEPHOE MOIETHPOBAHNUE.

Tema 6 Hucnogvle xapakmepucmuku 6b100poK.

Copepxanne Tembl: CTaTuCTUYECKas! OLIEHKA YUCIOBBIX JaHHBIX.

@®opMbl U METOABI MPOBEACHUS 3aHATUH MO TeMe, NpUMEHseMble 00pa3oBaTeIbHbIC
TEXHOJIOTMH: JICKIUS, IPAKTUYECKOE 3aHATHE.

Bunsl camocTosATENBbHON MOATOTOBKU CTYACHTOB II0 TEME: TEOPETHYECKas MOArOTOBKa,
KOMIIBIOTEPHOE MOJIEITMPOBAHUE.

Tema 7 Heuucnosvie oannvie.

Conepxanne Tembl: OLIEHKA YaCTOT U pacpeeeHUs] BEPOSITHOCTEH.

@®opMbl ¥ METOABI TPOBEICHUS 3aHATHUH MO TeMe, MpPUMEHseMble 00pa3oBaTeIbHbIE
TEXHOJIOTHH: JIEKIUSI, TPAKTUYECKOE 3aHSATHE.

Buapl camocTosTensHOM MOATOTOBKH CTYACHTOB IO TEME: TEOpeTHYecKasi MOJTr0TOBKa,
KOMITBIOTEPHOE MOJEIUPOBAHUE.

Tema 8 Maccuevl oanuvix (Oamagpetimol).

Conepxanme TeMbl: OlleHKa KauecTBa TaHHBIX. DOPMUPOBAHUE «CPE30BY.

@®opMbl U METOZBI MPOBEACHUS 3aHATUN O TeMe, MPUMEHSIEMbIe 00pa3oBaTeIbHbBIC
TEXHOJIOTHH: JICKIHS, TPAKTUIECKOE 3aHSTHE.

Buapl caMocTosITeNbHON MOJATOTOBKH CTYJIEHTOB 10 TEME: TEOpPETHYeCKas MOATOTOBKA,
KOMITHIOTEPHOE MOJICITUPOBAHHUE.



Tema 9 Ilpumenenue memooos Knacmepuzayuu (cecmenmayus).

Copepxanure TeMmbl: MeToAbl KIAcTepU3allMM M UX MPAKTHYECKOe MPUMEHEHUE,
WHTEpIpEeTalus pe3yabTaToOB, BU3yaIu3allHsl.

@opMbl U METOJBI NPOBEACHHS 3aHITUNA MO TeMe, MpUMEHseMble 00pa3oBaTeIbHbIC
TEXHOJIOTHH: JICKIUS, TPAKTUYECKOE 3aHSATHE.

Bunel camoctosTenbHOM MOATOTOBKHU CTYACHTOB IO TeME: TEOpeTHYecKasi MOJr0TOBKa,
KOMITBIOTEPHOE MOJICIIUPOBAHUE.

Tema 10 Memoovwt knaccugpurayuu.

Conepxxanne Tembl: baiiecoB kmaccudukarop, nepeBbs pemeHuid. OIEeHKH KadecTBa
KJIaccu(UKaIuK, BU3yaTu3aiusl.

@opMbl U METOJbI NPOBEACHHS 3aHITUN MO TeMe, MpPUMEHseMble 00pa3oBaTeIbHbIC
TEXHOJIOTHH: JIEKLIUS, IPAKTUUECKOE 3aHATHE.

Bunel camoctosTeNnbHOM MOATOTOBKH CTYJEHTOB MO TEMeE: TEOpeTHUYecKasl MOArOTOBKa,
KOMIIBIOTEPHOE MOJIEITUPOBAHHE.

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

Conepxxanne TeMbl: IlpuMmeHeHHe cucTeM Kiacca low-code, no-code s pelneHus
NPAKTHYECKHX 3a/]1a4 aHaIn3a OU3HEeC-IaHHbBIX.

@®opMBl U METOALI MPOBEACHMS 3AHATUH 110 TeMe, NPUMEHSEMble 00pa30BaTE/IbLHBIE
TEXHOJIOTUH: JIEKIIKs, TPAKTHYECKOE 3aHSTHE.

Bussl caMocCTOATENBHON MOATOTOBKH CTYJEHTOB 110 TEME: TEOPETHUYECKAs IMOATOTOBKA,
KOMITBIOTEPHOE MOJICTUPOBAHHE.

5 Meroauyeckne YyKa3aHUsl sl OOYYAKOIIHUXCH MO M3YYEHUI0O H Ppeau3auuu
AUCHHUILIMHBI (MOZYJIs1)

5.1 Meroanueckue peKOMeHAAUMH OOYYAWIIUMCH M0 M3YYEHHUI0 [UCUMIUIMHBI H 10
o0ecIeYeHN 0 CaMOCTOSITeJIbHOM padoThI

MeToauyeckue peKOMeHAAUU 110 OPraHU3ANNU CAMOCTOATEIbHOH padoThI

B xone w3yueHus AMCHMIUIMHBI CTYAEHTBI JIOJDKHBI IOCEHIaTh ayJUTOPHBIE 3aHATHUS
(Jlekuu, MpaKTHYECKUE 3aHATUS, KOHCyiIbTamuu). Ocoboe MecTo B OBJAJECHUU YaCThIO TEM
JAHHOW JMCUMUIIMHBI OTBOAMTCS CaMOCTOSITENILHON paboTe, MPU 3TOM BO BPEMs ayAUTOPHBIX
3aHSATUN MOTYT OBITh PACCMOTPEHBI M MPOPa0OTaHbl HANOOJIEe BaXKHBIE U TPYAHBIE BOIIPOCHI 11O
TOM WJIM WHOM TeME NHUCUMIUIMHBI, a NPUMEHEHHE YK€ OCBOEHHBIE HAaBBIKOB B CMEXHBIX
TEXHOJIOTHSX BHIHECEHBI HA CAMOCTOSITEIILHOE O0yUEHHE.

B cooTrBercTBUM ¢ y4ueOHBIM IJIAaHOM HaIpaBJIEHUS TOJATOTOBKH MPOIECC H3yUEHUs
JTUCIUTITMHBI TIPEyCMaTPUBAET MPOBEICHUE JICKIIUN, MPAKTUYECKUX 3aHSATUN, KOHCYJIbTAIlUN, a
TaK)Ke CaMOCTOSITENIFHYIO padOTy CTY/IEHTOB.

Hwxe nepeuricrienb! mpeHa3HaYeHHBIE JIJIST CAMOCTOATEILHOTO U3yYEHHUs CTYICHTaAMH T€
BOITPOCHI, KOTOPBIE BO BPEMS MPOBEJICHUS ayJAUTOPHBIX 3aHIATHI U3y4arOTCsl HEIOCTATOYHO WIIU
M3y4deHHEe KOTOPBIX HOCUT 0030pHBIN XapaKTep.

IlepeyeHb U TeMaTHKA CAMOCTOATEJIbHBIX PA0OT CTYACHTOB MO ANUCHUILIHHE

1. Teopus BeposTHOCTEH
2. TlpuxnagHas cTaTuCTHKA



5.2 OcobGennocTn OopraHm3anvm Oﬁy‘leﬂl/lﬂ Vi JiMI € OrpaHM4Y€HHBIMHM BO3MOKHOCTAMH
3A0POBbS U HHBAJIU/A0B

[Tpr HEOOXOIMMOCTH OOYJAIOIIUMCS U3 YUCIIA JIUI C OTPAHHYEHHBIMA BO3MOYKHOCTSIMU
3JI0POBBS U HHBAIHIOB (110 3asBJICHHUIO 00YYArOIIErocs) MPeI0CTaBIIsIeTCs yueOHas
uH(pOpMaIUs B JOCTYIMHBIX (pOpMax C yI€TOM MX UWHAUBUAYAIbHBIX ICUXO(PDU3HUECKUX
0COOEHHOCTEH:

- JUIS JIUII C HAPYIIEHUSIMU 3pEHHUsI: B Ie4aTHOH popme yBennyeHHbIM mpudTOM; B hopme
AJIEKTPOHHOTO  JIOKYMEHTA; WHMBUlyaJIbHbIC KOHCYJIbTAIIUU c MIPUBJICYCHUEM
TUdI0CYpIOTIEPEBOIUNKA; HHANBUAYAIbHbIC 331aHUS, KOHCYIbTAIMH U JP.

- JUTsL JTMIT ¢ HAPYIICHUSIMU CTyXa: B TieuaTHOU (hopMme; B (hopMe 3TIEKTPOHHOTO IOKYMEHTA;
WHJIUBUlyaJIbHbIE KOHCYJbTAallUW C NPHUBJICUYECHUEM CYpPAONEPEBOIUNKA; HWHANBUIYAJIbHbIC
3a/1aHus], KOHCYJbTAllUU U Jp.

- 17151 JIUI] C HAPYILIEHUSIMU OMIOPHO-JIBUTATENILHOTO armapaTta: B ne4atHoii oopme; B popme
AJIEKTPOHHOTO JOKYMEHTA; MHIUBUIyaJIbHbIC 3a/IaHUsI, KOHCYJIbTALlUU U JP.

6 @oHa OLEHOYHBIX CPEACTB JIfl MPOBeIeHUs] TEKYIIero KOHTPOJISl M MPOMeKYTOYHOI
arrecTauMu 00y4aroIMXCcs M0 JUCUMILINHE (MOTYJIIO0)

B cootBerctBum c¢ tpeboBanusmu DPI'OC BO pans arrectanuu 0oOydaroImIUXCs Ha
COOTBETCTBUE WX TMEPCOHAIBHBIX JOCTHKEHUW IUJITAHUPYEMBIM pe3yJbTaTaM OOydeHHUs IO
JTUCIUILIMHE (MOJIYJI0) CO3/1aHbl (JOH/IBI OLIEHOYHBIX CPEICTB. THUIMIOBBIE KOHTPOJIbHBIC 3a/1aHNUS,
METOJIMYECKUE MaTepualibl, OINPEIACIAIONIME MNPOUEAYPhl OLUECHHUBAaHUS 3HAHWM, YMEHHUU H
HABBIKOB, a TAK)KE KPUTEPUU U MOKA3aTeNU, HEOOXOAMMbIE JIsl OLICHKH 3HaHUH, yMEHUH, HABBIKOB
U XapakTepu3yllnue dTambl (HOPMHUPOBAHHS KOMIIETCHIIMH B  IPOIECCE OCBOCHUS
00pasoBarebHOI MTPOrpamMMBbl, IpeAcTaBicHsbl B [Ipunoxennn 1.

7 Y4eOHO-MeTOAMYeCKOe M HH(POPMALMOHHOE o0ecneyeHue TUCHMIINHBI (MOYJIs1)

7.1 Ocnoenas numepamypa

1. Ananu3 naHHBIX | yuyeOHMK Juis By3oB/ B. C. MxutapsiH [u np.] ; moa penaxkuuei
B. C. Mxurapsina. — Mocksa : MznarensctBo  HOpaiit, 2025. — 448 c.— (Bsiciiee
obpazoBanue). — ISBN 978-5-534-19964-2. — Texkct : snekrpoHHbId // OOpazoBaTenbHAas
mnarpopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/560311 (mara obpamieHus:
14.01.2025).

2. beccmeptnbiii, U. A. HckyccTBeHHbI MHTe/UIeKT. BBelneHne B MHOroareHTHbIE
cuctemsl : yueOHuK ans By3oB/ . A. beccmepthbiii. — MockBa : M3parenscrBo IOpaiir,
2025. — 148 c.— (Bwiciiee oOpa3oBanue). — ISBN 978-5-534-20348-6. — Tekcr
anekTpoHHbld  //  OOpazoBatenpHass  miatdgopma  IOpaitr  [caiit]. —  URL:
https://urait.ru/bcode/569279 (nata obpamenus: 01.09.2025).

3. T'ypuxos, C. P. OCHOBBI aJITOPUTMHU3AIIIH B ITpOrpaMMHUpoBaHus Ha Python : yueOHoe
nocob6ue / C.P. I'ypukoB. — Mocksa : UHOPA-M, 2025. — 343 c¢. — (Bsicuiee oOpa3oBanue). -
ISBN 978-5-16-020255-6. - Tekct : AIIEKTPOHHBIH. - URL:
https://znanium.ru/catalog/product/2166199 (nara obpamenus: 31.05.2026)

7.2  Jlonoanumenvhas numepamypa

1. Jlamunyc, JI. B. IludpoBas sKOHOMHKA, HKOHOMHKA MJAHHBIX W MPUKIATHOM
MCKYCCTBEHHBIN MHTEIUIEKT : yueOHoe rocobue / JI. B. Jlanunyc. — Mocksa : UHOPA-M, 2026.



— 544 c. — (Beicmiee o6pazoBanue). - ISBN 978-5-16-021561-7. - Tekcr : anekTpoHHBIH. - URL:
https://znanium.ru/catalog/product/2230806 (mara o6pamenus: 31.05.2026)

2. MammnaHOE 00y4eHue ¢ ucmonbp3oBanueM Python : yueOHO-MeToMMYeCcKOE TTocoOue /
coctaButenu A. B. Ocunu,K. A. Xamm3zeB. — MockBa :MTVYCHU, 2025. — 20 c.— Tekcr .
AJIEKTPOHHBIN // Jlanp : ANIEKTPOHHO-OMOIMOTEYHAS cucTema. — URL:
https://e.lanbook.com/book/501209 (mara obpamenus: 25.05.2026). — Pexum mocryma: s
aBTOPU3. II0JI30BATEIICH.

3. IIporomesaxonoB A.B., IIsiioB I1.A., CagoBaukoB B.E. Anroputmsr Data Science u ux
npakTHdeckas peanusarus Ha Python : YueGHoe mocobue [DnexTponHbI pecypce] : MHbpa-
Nmxenepus , 2022 - 392 - Pexxum noctyma: https://znanium.com/catalog/document?id=417222

7.3 Pecypcor ungpopmayuonno-menexkommynukayuonnou cemu '"'Humepnem',
eKn0uan npogeccuonanvhovie 06a3vl OAHHLIX U UHPOPMAUUOHHO-CHPAGOUHbIE
cucmemsl (npu HeobX00UMOCMU):

1. O6pasosarenphas mwiargopma "FOPAUT"

2. DOmnektponHas Oubmmorteunas cucreMa ZNANIUM.COM - Pexum pgocryna:
https://znanium.com/

3. DnektponHO-OMOMMOTEeYHAs cucteMa "ZNANIUM.COM"

4. DnexTpoHHO-OMOMMoTeyHas cucrema "JIAHB"

5. Open Academic Journals Index (OAJI). [Ipodeccronanbnas 6a3a maHHBIX - Pexxum
noctyna: http://oaji.net/

6. Ilpesumentckas OubOmuoreka wuM. b.H.Enpimaa (0a3a [maHHBIX —pa3iHYHBIX
npodeccuoHanpHbIx obnacteit) - Pexxum noctyna: https://www.prlib.ru/

7. Wudopmannonno-crpaBounas cucrema "KoncympranTt Ilmoc" - Pexum nocryna:
http://www.consultant.ru/

8 MarepuajibHO-TeXHHYECKOe olOecrnedeHHe IHCHUIUIMHBI (MOAYJIsI) WU IepevyeHb
HHPOPMAIMOHHBIX TEXHOJIOTHi, UCNOJIb3yeMbIX IPH OCYLIeCTBJIEHHH 00pa30BaTEJIbHOIO
npouecca 1no AUCHUILINHE (MOYJ/II0), BKJIIOYAs NepeYeHb IPOrpaMMHOIo odecrevyeHust

OcHOBHOE 000pYIOBaHUE:

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

e MonuTtop obmnaunsiii 23" LG23CAV42K/mpis Geniu

e MynbsTuMenuitaeii mpoextop Nel Casio XJ-V2

e O6umaynsrit Mmorutop 23" LG CAV42K

e O6maynbiit Moautop LG Electronics uepHslil +kinaBuaTypa+mspliiib

e [I/K DNS Office T300, mpime Genius NetScroll 100, knaBuarypa Genius KB-06X,
monutop AOC919 19"

e [Ipoekrop Casio XJ-V1
e Ycr-Bo Oecr.muranus UPS-3000

IIporpammHoOe obeciieyeHue:

e Microsoft OfficeProffessionalPlus 2019 Russian
o Python
o Windows
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1 Ilepedennb (popMHEpyeMbIX KOMIIETEH M

Haszsanne OITOII BO,
COKpalleHHOe

Kon u popmynupoBka KoMHeTeHIN

nu

Kon u popMynrpoBka HHANKATOPA TOCTIKCHUS

KOMIICTCHIIUHN

05.04.06 «Okoiorus u
MIPUPOIONIOIB30BAHUC

(M-DIT)

OIIK-5 : CnocoGeH pemarts 3a1aqu
npoheCCUOHATBHOM NeSITeIbHOCTH

» B 00JIACTH SKOJIOTUH, TIPUPOIOTIONb
30BaHMS U OXPAHBI PUPOJIBI C UCIT

0JIb30BaHKUEM HH()OPMAIIMOHHO-KO

MMYHHUKAI[HOHHBIX, B TOM YHUCIIE T'e
onH()OPMAIIMOHHBIX TEXHOJIOTHI

OIIK-5.2B : [IpumeHseT mporpaMMHBIE HHCTPYM
€HTaJbHbIE CPEJCTBA IS PEIICHUS CTaHAAPTHEI
X 3a71a4 POo(eCCHOHANBEHON NESTENEHOCTH

Komnerenmus cuntaercs: chopMUPOBAHHOM HA TaHHOM 3Tarie B ciIydae, eCJIM MOoTydYeHHbIE
pe3yibTaTtel OOydYeHHMs [0 JUCLUIUIMHE OLICHEHbl IOJOXHUTEIbHO ([IUarna3oH KpUTEpUEB
OLICHUBAHMSI PE3YJIbTATOB O0YUCHHUS «3aUTEHOY, «YIOBIECTBOPUTEIHLHOY, «XOPOLIOY», KOTIHIHOY).

B ciiygae oTCyTCTBHS IMOJIOKHMTEIBFHON OIEHKM KOMIIETCHIMSI Ha JaHHOM 3Tale CYUTAaeTCs
Hec(OPMUPOBAHHOM.

2 [loka3aTe/iu OlleHUBAHUS NJIAHUPYEMBbIX Pe3yJIbTATOB 00y4YeHHUs

Komnerennus OIIK-5 «Crioco0en pemiars 3a1auu NpodecCHOHaIbHON AESITEIbHOCTH B

obnactu OKOJIOIHH, ITPUPOAOIIOJIB30BaHUS U OXPaHbI ITPHUPOALI C UCITI0JIb30BAHNECM

MH(}OPMaLOHHO-KOMMYHUKAIIMOHHBIX, B TOM YHCJIE€ F€OUH()OPMALIMOHHBIX TEXHOJIOTUI»

Ta6muma 2.1 — Kpurepuu OlleHKH WHIUKATOPOB JIOCTHKEHUS KOMITCTCHIINH

PeSyJ’ILTaTBI 06y‘leHI/I$[ IO TUCHHUITTIMHE

Ko u gopmymupoka unankar | Ko | Tu Kpurepuu ouieHnBanus pe3ynbT
opa JOCTH)XEHHS KoMIleTeHnun | A I aToB 0Oy4YeHUs
pe | pe Pesynbrar
3- | 3-
Ta | Ta
OIIK-5.2B : [Ipumenser nporpa Pl 3H | COBPEMEHHBIX HalpaBJIEHUH pa | NOHMMaHUE pa3HUILIBI HANIpaBie
MMHbIE HHCTPYMEHTAJIbHBIE CPe | 4 aH | 3BUTHS KOMIIBIOTEPHBIX TEXHON | HUH Pa3BUTHS KOMITBIOTEPHBIX
JICTBA JUISl pEIICHNs] CTaHJIapTH ne | ormi TEXHOJIOTHH
BIX 337124 NPO(eCcCHOHANBHOM [T CKOPOCTb ¥ TOYHOCTH BBITIOJTHE
Ha | paGoTbl ¢ MHCTpyMEHTaMu aBTO .
eATEeIIbHOCTH PO ’, HUS TUTIOBEIX Ollepaiuii 0opado
BBl | MaTH3MPOBAHHOW 00PaOOTKHU U
1 « HepopMaIH TKH JaHHBIX B CHEIIMATU3UPOBA
P HHoMm [10
y
P/l | me | amanmsupoBaTh OoJIbIINE JaHH | MOJATOTOBKA OTYETa aHANM3a Ha
2 HH | Bl 0opa TaHHBIX
e
y
Ka4eCTBO OYUCTKH U TpaHChHOp
Pl | Mme | moaroraBiIMBaTh AaHHBIE IS a "
MAIiH IPeOCTaBICHHOTO "Tpst
3 HHU | Halu3a

3HOro" Habopa JaHHBIX

Tabnuia 3amosHgeTcs B COOTBETCTBHUU C pazaenoMm 1 PaGoueil mporpaMmbl TUCHUTUIMHBI

(Momyst).

3 IlepeyeHb OLIEHOYHBIX CPEACTB

Tabnuua 3 — IlepedyeHb OLIEHOYHBIX CPEJCTB MO0 TUCHMILIMHE (MOIYIIIO)



KonTtponupyemsle miaHupyeMble pe3
yIbTaTHl 00yUYeHUS

Kontponupyemsie TeMsl 1
WCLUIUINHEI

HaumeHoBaHHE OLIECHOYHOTO CPEJICTBA U TIP
encrasienue ero B @OC

Texkymuil KOHTPOJIb

[IpomexxyTouHas aT

TecTalus
Ounas popma 0OydeHUS
PII1 3HaHUEe : COBpeMEeHHHIX H | 1.2. AHanmm3 maHHBIX, 60
aTmpaBIICHUI Pa3BUTHA KO | bIIWE JaHHBIE, HATIPABIICH Teer Teer
MITBIOTEPHBIX TeXHONOTH | ms Data science, cuCTeMBI
i OM3HeC-aHAIUTHKH.
1.9. IlpumeHeHne METOI0
B Kactepmu3zanuu (cermeH | Tect Tect
TaIys)
1.10. MeToas! knaccupux
A ¢ Tect Tect
aIyu.
P11 YMeHue : IpuUMEHSTh COB
1.1. KomnbroTepHble TEXH
PEMCHHBIC HATIPABICHUS
OJIOTHH KaK HHCTPYMEHT
KOMIBIOTEPHBIX TEXHOJIOT
. XpaHeHus1, 00paboTky, an | Tecr Tect
Ui [UI1 XpaHeHus1, 00pado
ann3a U MpeICTaBICHHS 1
TKH U TIPEJICTABIICHAS JaH
AQHHBIX U MH(pOPMAIHH.
HBIX
P11 Hagsik : paboTHI ¢ HHCTPY
MeHTamu apromatu3upoB | 1.11. Cucremsl kinacca lo | Ipaktudeckas pado | Ilpaktudeckas pabo
aHHOU 00paboTku nuHdop | w-code, no-code. Ta Ta
Maluu
P12 3HanHue : OCHOBHBIX KOHI[ | 1.3. Cuctemsl XpaHeHHs U
enuuii Data Science u 6u3 | Bu3yanuzanuu 1aHHBIX. P
H yu uu A Tect Tect
HeC-aHaJIUTHKU OCCHICKUIT CETMEHT PBIHK
a.
1.11. Cucremsl knacca lo
Tecr Tect
w-code, no-code.
P12 YMeHue : aHaNM3npOBaTh | | 8 Maccusbl gaHHbIX (1 | [Ipaxtideckas pa6o | IlpaxTudeckas pa6o
OoblIMe JaHHBIE atadpeiimbl). Ta Ta
1.9. IlpumeHeHne MeTO10
P A [paktudeckas pado | [Ipaktmueckas pabo
B KJIACTEpH3aLUH (CeTMEH
Ta Ta
TaIus)
1.10. Metons! xnaccuduk | Ipakrtudeckas pado | IIpaktudeckas pabo
aIum. Ta Ta
P12 HaBbik : ucnons3zoBanus
1.5. UucnoBble U HEUUCIIO
HHPOPMALMOHHBIX TEXHO [paktudeckas pado | [Ipaktmueckas padbo
o BEIC JaHHEIE (BBIOOPKH, B
JIOTHH IS pEIIeHHUs TpaK Ta Ta
EKTOPHI).
THYECKHX 3a]ay.
PI3 3nanue : popmaToB xpane | 1.4. [TomroToBka JaHHBIX
HUS TAaHHEBIX (XISX, csv, tX | U1 aHanm3a U BU3yam3a
t) rn. Havanenele HaBbIkU. | Ilpaktuueckas pabo | IIpaxtudeckas pabo
Tabnuunble porieccopsl, | Ta Ta
(dhopMaThl XpaHeHHS JaHH
BIX.
PJ13 YMenue : OAroTaBIMBaT | | 7. Heuncnosble aannble | IIpakrnueckas paGo | Ilpakrhueckas pa6o
b JaHHBIE [T aHAIIN3a Ta Ta
PJI3 HaBpIk : ouricTky 1 npeod
pa3oBaHus naHHBIX B Ta0 | 1.6. Uncnossle xapakrepu | [Ipaktnueckas pabo | Ilpaktmueckas pabo
JTUYHBIX niporieccopax (Ex | cTuku BEIOOPOK. Ta Ta
cel, Calc)




4 Onucanue Npoueaypbl OCHUBAHUS

KauectBo copmupoBaHHOCTH KOMIETEHIMM Ha JaHHOM JTale OICHUBAETCS I10
pe3ynbTaTaM TeKYIIMX U MPOMEXKYTOUHBIX aTTECTAIMI MPHU MOMOIIM KOJIWYECTBEHHON OIICHKH,
BBIPOKEHHOW B Oaymiax. MakcumaibHas cymMma 0ayuioB IO JUCHMIUIMHE (Momynro) paBHa 100
Oamnam.

KauecTBo c(hopMHPOBAaHHOCTH KOMIICTCHIIUI HA IAHHOM JTaIe OIEHUBACTCS 110 Pe3yIbTaTaM
TEKYIIUX U MPOMEKYTOYHBIX aTTECTAIMHA TPU TIOMOIIH KOJIHYECTBEHHOW OLIEHKHU, BBIPAYKCHHOM
B Oaytax. MakcumalibHas Cymma OayuioB 1mo AucuuruinHe (Moayio) pasHa 100 Gammam.

Bun yaeOHOI nesTenbHOCTH OuenouHoe CPEACTBO

IpakTnueckas pabora | Tecr Htoro
Jlexuus 10 10
TIpoMexyToUuHast aTTeCTaIHs 30 30
IIpakTuydeckue 3aHATUSA 60 60
CamocrosiTensHas pabora
Hroro 60 40 100

CyMmMma 0aioB, HAOpaHHBIX CTYEHTOM IO BCEM BUJaM y4eOHOM IESITEIbHOCTH B paMKax
JMCIATUTMHBI, TIEPEBOIUTCS B OLIEHKY B COOTBETCTBUU C TAOJIUIICH.

CymmMma Gamto
B
Or11eHKa 110 IPOMEK
YTOYHOM arTecTanmy | XapaKTepUCTHKA KayecTBa cOPMHPOBAHHOCTH KOMIIETCHIIUH
O JUCLM | H
IIJIMHE
CTYICHT IEMOHCTPUPYET CHOPMUPOBAHHOCTD JUCIUILTMHAPHBIX KOMITCTCHITHIA, OOH
«3a4TEHOY / apy>XKHBaeT BCECTOPOHHEE, CHCTEMAaTHYECKOE U TITyOOKOe 3HaHNE yueOHOTO MaTepua
o191 110 100 112, yCBOMIT OSHOBHyIO JII/IT?paTypy 1 3HAKOM C JIOTIOJTHUTENEHON TUTEPaTypoi, peKo
MEHJIOBaHHOH MPOrpaMMoOi, yMeeT cBOOOTHO BBITIONHATH MIPAKTHUECKHE 3aaHHSL, TIP
«OTIINIHO» €IyCMOTPEHHBIE ITPOTPaMMOi, CBOOOTHO ONEpHPYET MPUOOPETCHHBIMH 3HAHUAMH, Y
MCHHSIMH, IPUMCHSCT UX B CUTYAIHSIX MOBBIIICHHON CIIOKHOCTH.
«3aUYTEHOY / CTYICHT IEMOHCTPUPYET CHOPMUPOBAHHOCTD JUCIUITMHAPHBIX KOMITETCHIIHIA: OCH
o1 76 10 90 OBHBIC 3HAHHMS, YMECHUS OCBOCHBI, HO JIOMYCKAIOTCS] HE3HAYUTEIbHBIC OI;HI/I6KI/I, HC”EO'-I
HOCTH, 3aTpyJHEHUS [IPH aHATUTHYECKHUX OTEPALUX, IEPEeHOCEe 3HAHUN 1 YMEHHIA H
«XOpoIIo» a HOBBIE, HECTAHAPTHBIE CHTYAITHH.
«3auTeHo» / CTYICHT IEMOHCTPUPYET CHOPMUPOBAHHOCTD MUCIUIITMHAPHBIX KOMIIETCHITHIA: B XO
JIe KOHTPOJIBHBIX MEPOTIPUSATHIA JOMYCKAOTCS 3HAYUTENILHBIC OIMOKHU, MIPOSBISIETCS
or 61 o 75 OTCYTCTBHE OTJIEJIbHBIX 3HAHUM, yMEHUH, HABBIKOB 110 HEKOTOPBIM AUCHUIUIMHAPHBI
«YyAOBICTBOPH | KOMITETEHIIUSAM, CTYICHT UCTIBITHIBAET 3HAUNTEIBHBIEC 3aTPyTHEHHUS TIPH OTIEPUPOB
TCJIbHO» AQHWY 3HAHUSMH ¥ YMEHUSIMH TIPH UX NIEPEHOCE HA HOBBIE CHTYAIUH.
«HE 3aUTEHO» /
ot 41 110 60 VY cryneHTa He ccp(ipanOBava TUCHIUTUTIHAPHBIE KOMITETSHIIHH, TIPOSBIISIETCS HEI0C
«HEYIOBJIETBO | TAaTOMHOCTb 3HAHWIA, YMCHHA, HABBIKOB.
PUTEIBHO
«HE 3aUTCHOY /
o1 0 10 40 JlMcuyminHapHbIe KOMIICTEHIIUH Hev C(bOpMI/IE)OBaHLI. [IposiBisieTCs MONHOE WITH TIPaK
«HEYIOBJIETBO | THYECKH MOJIHOE OTCYTCTBUE 3HAHUMH, YMEHUH, HABBIKOB.
PUTETBHO

CYMMa 6am1013, Ha6paHHLIX CTYACHTOM II0 BCECM BHAaM y‘-IC6HOfI ACATCIIBHOCTH B paMKax
JUCHUIINIMHBIL, IICPEBOAUTCA B OLICHKY B COOTBECTCTBHHU C T36J'II/IHeI\/'I.

Cymma Gamio
™ 5 OreHka 1o mpoMex
YTOYHO# aTTecTaru XapaxkTepucTHKa Ka4yecTBa CHOPMUPOBAHHOCTH KOMITETEHIINI
10 JTUCLUIIN "

HC




CTyneHT IeMOHCTpUpYeT cHOPMUPOBAHHOCTb AUCLIMILIMHAPHBIX KOMIICTEHIIMIT, 00Ha
PY’KHBAeT BCECTOPOHHEE, CHCTEMATHUECKOE U TITyOOKOe 3HaHUE y4eOHOro MaTepuana

o191 110 100 «3auTeHo» / » YCBOWII OCHOBHYIO JINTEPATYPY M 3HAKOM © JOTOJIHUTEIBHON JINTEPaTypoil, pekome
«OTJINYHO» H/IOBaHHOU IPOTPaMMOif, yMmeeT CBOOOIHO BBIMONHATE MPAKTUYECKHE 3aJaHuUsl, MIPe
YCMOTpEHHBIE TPOrpaMMOH, CBOOOIHO OIIepHpyeT NPHOOPETEHHBIMH 3HAHUSAMH, yMe

HUSIMH, IPUMEHSIET UX B CUTYAISIX NOBBIIICHHON CIIOYKHOCTH.
CTyzeHT IeMOHCTpUPYET CHOPMHUPOBAHHOCTH JUCIMILUTHHAPHBIX KOMIICTESHIIHA: OCHO
o1 76 10 90 «3auTeHo» / BHBIE 3HAHUSI, YMEHUS OCBOCHBI, HO JJOIyCKAIOTCSl HE3HAYUTEIbHBIE (1LL[I/I6KI/I, HETOYH
«XOPOIIO» 0CTH, 3aTPYAHEHUSI TP aHATUTHUECKUX OTIepalusiX, IepeHoce 3HaHUI U yMEHU Ha H

OBbI€, HECTAHIaPTHBIE CUTYAIHU.

CTyzeHT AeMOHCTPUPYET CPOPMHUPOBAHHOCTD TUCIUIUIMHAPHBIX KOMIETEHIIMI: B X0
«3a4TeHO» / Jie KOHTPOJIBHBIX MEPOIIPHUATHII HOITYCKAIOTCS 3HAYNTENNBHBIE OIINOKH, TPOSIBIIIETCS O
oT 61 10 75 «YIOBJICTBOPUTEIIb | TCYTCTBHE OTAECNIbHBIX 3HAHUM, yMEHUI, HABBIKOB 10 HEKOTOPBIM JUCLUIIIMHAPHBIM K
HO» OMIICTEHIUAM, CTYACHT UCIBITHIBACT 3HAYUTEIILHBIC 3aTPYJHEHUS IIPU ONIEPUPOBAHU

1 3HAaHUWSIMHU U YMCHUSAMU IIPU UX NIEPEHOCE Ha HOBBIC CUTYaAllUU.

«HE 3a4TCHO» /

V crynenra He chOPMHUPOBAHBI AUCLMILTMHAPHBIC KOMICTCHIINH, IPOSBISIETCS HEZO0C
ot 41 10 60 «HEYIOBJIETBOPHUTE Y bopip et P HHH, TIp

TaTOYHOCTb 3HaHPII71, yMeHHfI, HAaBBIKOB.

JIBHOY»
«HE 3aYTCHOY /
JucuumnHapHble KOMIIETEHIIMU He chopMUpoBaHbl. [IposBiseTcs MOoIHOe MK Hpak
ot 0 110 40 «HEY/IOBJIETBOPUTE - o
bHOY THUYECKH MTOJHOE OTCYTCTBHE 3HAHHI, YMEHHUI1, HABBIKOB.

5 IlpumepHbIe OLIEHOUYHBbIE CPEACTBA

5.1 llpumepsl 3a1aHNH /151 BHINOJHEHHUS IPAKTUYECKUX padoT

3adanue 1: HamucaHue MporpaMMHOIO KOJIa, TO3BOJISIONIETO ITOTOTOBUTD JTAHHBIC IS
aHaM3a W BU3yanm3auu (paboTa ¢ TPOIMyCKaMH, TPUBEICHUE MAHHBIX K CTaHAAPTHOMY
TaOJIMYHOMY BUAY H T.1.)

3aoanue 2: Hanucanwe mporpaMMHOIO KOJa, MO3BOJISFOIIETO MTOCTPOUTH MPABHIIBHEIC
JUarpaMMbl pacrpeeNieHus A KaXa0ro TUIA TaHHBIX, 00bSICHEHNE TTOTYYEHHBIX Pe3yJIbTaTOB.

3aoanue 3: Hamucanwe mnporpaMMHOTO KoJa JUIsl IPOBEICHUS OMUCATEILHOM
CTaTHCTUKH JTAHHBIX, BU3yaIu3alus U O0BSICHEHHE MMOJYYeHHBIX PE3yIbTaTOB.

3aoanue 4: Hanmcanue mPOrpaMMHOTO KOAa ISl TPOBEIACHHUS PACHIMPEHHOTO
YaCTOTHOTO aHallM3a, AaHalW3a B3aUMOCBSI3€H MEXIy KaTeropHalbHBIMH IEePEMEHHBIMU,
BU3YaIH3aIus U 00bSICHEHUE TIOTyYSCHHBIX PE3yJIbTATOR.

3aoanue 5: Hanucanue nporpaMMHOTO KOJa, TO3BOJISIOINIETO CO3/1aBaTh AaTadpeiiMbl U
Cpe3bl, MPOBOJIUTH 0a30BBIC ONEpalUH HAJ JaTtadpeiMaMu C UCIOJIB30BAHUEM CTaHIAPTHBIX
METOJIOB O0ObEIMHEHUS JAHHBIX, IPOBOJINUTH OIICHKY KauecTBa JIaHHBIX.

3a0anue 6: 3arpyska JaHHBIX C IOMOINBIO CHUCTeM Kiacca low-code u no-code,
MPOBEJICHUE MOATOTOBKH JaHHBIX, X MPEABAPUTEIBHOTO aHaln3a U Bu3yanusanuu. O0bsicHeHue
MOJTyYEHHBIX PE3yIbTATOB.

Kpamkue memoouuecxue ykazanus

[Tocre BEITIOTHEHMS KaXI0H MPAKTHYECKON padOThI CTYACHT JIOJIKEH MPEACTABUTH OTYET
0 €€ BBIMOJIHEHHH, a TAK)KE OTBETHTh HA COMYTCTBYIOIINE BOMPOCHI IO TEME.

IlIxana oyenku

ba
Ne | mn | Omnmcanue
Bl
10 | CryzmeHT AEMOHCTPUPYET YMEHHS Ha HTOTOBOM YPOBHE: yMeeT CBOOOJHO BBINOJIHATH IPAKTHYECKUE 3aJaHUs, TIPe

5 -1 | mycmoTpeHHBIE IPOrpaMMoii, CBOOOAHO OIEepHUPYyeT NPHOOPETCHHBIMU YMEHUSIMHU, IPUMEHSET UX B CUTYAIIUSIX 110
1 BBIIIICHHOM CJIOKHOCTH.
8 CTyIoeHT IeMOHCTPHUPYET YMEHHS Ha CPETHEM YPOBHE: OCBOMJI OCHOBHEIC YMEHHS, HO IOMYCKAIOTCS HE3HAYHUTEIh
4 9 HBIE OMINOKH, HETOYHOCTH, 3aTPyIHEHUS TP aHAJTUTHYECKHX OTEpaIUsiX, IIEpeHOCe YMEHUI Ha HOBBIE, HECTaHIa

PTHBIE CUTYAlLlHU.
CTyaOeHT IeMOHCTPUPYET YMEHHS U HaBbIKM Ha 6a30BOM ypOBHE: B X0J1€ KOHTPOJIBHBIX MEPONPHATUI JOMYCKAtOT

3 6— | cs 3HauMTEIbHbIE OLIMOKH, IPOSBIAETCA OTCYTCTBHE OTACNIBHBIX YMEHHUH, HABBIKOB M0 TUCUUIUIMHAPHOW KOMIIeTe
7 HIIMH, UCTIBITHIBAIOTCS 3HAYMTENLHBIE 3aTPYIHEHHUS NIPH ONIEPUPOBAHUY YMEHUAMHU U IIPU MX IIEPEHOCE HA HOBBIE
CUTYyaLlUu.
2 3— | CryzneHT 1eMOHCTpUpYET YMEHHUs U HaBBIKH Ha YPOBHE HIKE 0a30BOT0: MPOSBIIAETCSA HEJOCTATOYHOCTh YMEHUH 1

5 HAaBBIKOB.




1 2 CTyZ[eHTOM MIPOABJIACTCA ITOJIHOC UJIN MIPAKTUYCCKU IMOJTHOC OTCYTCTBUE yMeHI/Iﬁ Y HAaBBIKOB.

5.2 KoHTpoJILHBII TecT

Tect 1: AHaau3 JaHHBIX, 0OJbIIME JaHHbIE, HAapaBJeHusi Data Science, cucremsl
OM3HeC-aHAJIMTUKH

1. Kakoii n3 nepeunciieHHbIx 3TanoB HE BX0aAUT B cTaAaHAAPTHBIN NMPOLECC AaHAJIU3A
nanabix (CRISP-DM)?

a) [Tounmanue OusHec-3amauyn
b) Co6op TAHHBIX
c) Vnanenne BCEX HCXOIHBIX JTAHHBIX

d) [Toctpoenue moeneit
2. Kakas u3 xapakrepuctuk HE orHocurcest k "3V" 60abmmMx JaHHBIX?

a) Volume (0OBEM)
b) Velocity (CKOpOCTB)
c) Variety (pa3zHooOpasue)

d) Validity (BamuHOCTB)
3. Kakoe nanpasiienue Data Science 3aHMMaeTcsi NPOrHO3UPOBAHUEM YHMCJIOBBIX
3HAYEeHUil?

a) Knaccudukamms
b) Knacrepuzanus
c) PerpeccruonHbIi aHaJM3

d) AcconmatuBHbIC TIpaBUIIA
4. Kakoii uncrpyment HE siBasiercst cucremoii Ousnec-anaautuxku (BI)?

a) Power BI
b) Tableau
C) Qlik Sense

d) Apache Kafka
5. Kakoii aJiropuT™M MalmHHOro 00y4eHHusi OTHOCHTCS K 00yueHuIo 0e3 yuurens?

a) JInnelinas perpeccus
b) Merton k-6mmxantmx coceeit
C) Meron k-cpenHux

d) HepeBo pemienuit
6. Kakasi TeXHOJ10THsI MCIIOJIB3YyeTCs /15l IOTOKOBOI 00padOTKM JaHHbBIX?

a) Apache Hadoop
b) Apache Spark
c) Apache Kafka

d) Microsoft Excel
7. Uto o3nauaet TepmuHd "ETL" B koHTeKkcTe aHAIM3a TaHHBIX?

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

d) Export, Tag, Label
8. Kakoii moka3sare/ib HCIIOJIb3YyeTCs /Il OLIEHKH Ka4ecTBa Kiaaccupukanun?

a) Kosddunuent JeTepMUHALUU (R?»)
b) CpenHekBagpaTuiHas omuoKa (MSE)
c) Matpuia 01113 (03
d) ducnepcus

9. Kakoii sI3bIK NpOrpaMMHpPOBaHMs Yalle Bcero ucnoiab3yercsa B Data Science?

a) Java

b) Python



c) C++
d) PHP

10. Kakoii MeTO MCIIO0JIB3YeTCsl 1JIsl CHUKEHUS] PA3MEPHOCTH JAHHBIX?

a) JIluneitnas perpeccus
b) Meron TJ1aBHBIX KOMIIOHEHT (PCA)
©) Hepeso peneHuii

d) Jloructuueckas perpeccust

Tect 2: KoMnblOTepHble TEXHOJOTHM KAK HHCTPYMEHT XpaHeHHs, 00padoOTKH,
aHaJIM3a U NPeCTABJIEHNUS JAHHBIX

1. Kakas u3 nepe4uncieHHbIX 023 JAHHBIX OTHOCUTCS K PeJANMOHHBIM?

a) MongoDB
b) PostgreSQL
C) Redis

d) Cassandra
2. Kako# f3LIK HCII0JIB3YETCH IJIsA 3aIIPOCOB K PEJIAIIMOHHBIM 0a3zam }IaHHLIX?

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

3. Kakoii popmat nannbix HE siBisieTcsi CTpyKTYpHMpPOBAHHBIM?

a) CSVv
b) JSON
C) XML

d) TexcToBbIl JOKYMEHT 0€3 pa3MeTKH
4. Kakasi TeXHOJIOTHSI HCHOJIb3yeTCs IS pachpeneieHHOr0 XpaHeHHs O00JbIIHX
JAHHBIX?

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

5. Kakoii HHCTPYMEHT UCHOJIL3YETCH JIA I/IHTepaKTl/IBHOﬁ AHAJIUTUKHU IlaHHbIX?

a) Jupyter Notebook
b) broknot
c) Microsoft Paint

d) Adobe Illustrator
6. Kakan l'l.]'[aT(l)OpMa MO3BOJAECT BbINMOJHATH Napadj€ejJbHbIC BbLIYUCICHHS HA

KJjacrepax?

a) Apache Spark
b) Microsoft Excel
c) Adobe Acrobat
d) WinRAR

7. Kakoii popMaT JaHHBIX Yallle BCero Mcnojb3yercsi B Bed-AP1?

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

8. Kakas CYB/l orhHocurcsa k NoSQL?

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

9. Kakoii nncrpyment HE ncnosab3yercst A5 00padoTKky JaHHBIX?



a) Pandas

b) NumPy
C) Microsoft PowerPoint
d) SQL

10. Kakasi TeXHOJIOTHS MCIIOJIb3YeTCsl VIS KOHTeiHepu3aluy NPUJI0KeHUH ?

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

Tect 3: CucTeMbl XpaHeHUS U BU3yAJIU3aAUMH JaHHBIX. PoccHiicKHi cerMeHT pbIHKA
1. Kakoii poccuiickuii ananor Tableau cymecTByer Ha pbiHKe?

a) SAunnexc.Merpuka
b) Datal.ens (ot SAnnexca)
c) 1C:IIpennpusitue

d) Tunpkod ¢ Ananutuka
2. Kakas poccuniickasa CYB/l nonyjsipHa 1J51 aHAJTMTHUKHU 00JIbIIUX JAHHBIX?

a) ClickHouse
b) Oracle
c) MySQL

d) PostgreSQL
3. Kakoii HHCTpYMeHT BU3yaau3anum pa3padoran komnanuei "Touka 3penus'?

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

4. Kakas poccuiickas miaargopmMa mnpeaoctaB/sieT o00Ja4YHbIe pelleHUus s
XpaHeHusl JaHHbIX?

a) Sunexc.O0mako
b) Google Drive
c) Dropbox
d) iCloud

5. Kakoii poccuiickuii cepBHC NPEI0CTABJISACT AHATUTUKY BeO-Tpaduka?

a) Annexc.Merpuka
b) Google Analytics
c) Adobe Analytics

d) Facebook Insights
6. Kakas poccuiickas koMnaHusi pa3padarbiBaeT pelieHus 1Js 00padoTku 60J1b X
JTAHHBIX?

a) CoepTex
b) Microsoft
c) IBM
d) Oracle

7. Kakoii (popmaTt BU3yaIu3anuu Jiyuiie BCero NoAXoAuT 1Jisi BpeMeHHbIX psA0B?

a) Kpyrosas JuarpaMmma
b) JluneinbIit rpaduk
c) Juarpamma paccestHus

d) 'mcrorpamma

8. Kakas poccuiickas miargopMa npeaocTaBisieT HHCTPYMEHTbI I MAIIMHHOIO
o0yueHus?

a) TensorFlow
b) PyTorch



c) CatBoost (pa3paboran SAnnexcom)
d) Scikit-learn
9. Kakoii nuncrpyment HE siBisieTcsi cucTemMoii XpaHeHusi JAaHHBIX?

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

d) Microsoft PowerPoint
10. Kakoii poccuiicknii cepBuc npeaocranisier API nus reoananuruxkmn?

a) SAnnexc.Kaptol
b) Google Maps
C) Apple Maps

d) OpenStreetMap

Tect 4: AHaau3 1aHHBIX, 0oJIbIIMeE IaHHBIE, HanpaBJjeHuss Data Science, cucrembl
OM3HeC-aHAJIMTHKH

1. Kakoii Meroa aHaiM3a JAHHBIX MCIOJB3YETCH ISl BbISIBJIEHHS CKPbITHIX
3aKOHOMeEpHOCTel B 00JbIIMX MaccuBax uHGopmanuu?

a) OnucarenpHas CTaTUCTHUKA
b) Data Mining
c) JIuneitnas perpeccust

d) Buzyanuzanus
2. Kakas xapakrepuctuka Big Data onucbiBaet pa3Hoo0dpasue popMaToB JaHHBIX?

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

3. Kakoil THIN MAIIMHHOrO OOY4YeHHS] HMCIHOJb3yeT pa3MeYeHHbIC JaHHbIC IS
o0yueHus?

a) OO0yuenue c YUUTEIEM
b) OOyucHue 0e3 YAUTEIS
C) CwMmeranHoe o0y4yeHue
d) I'my6oxoe oOyueHue

4. Kakoii HMHCTPYMEHT MO3BOJISIET CO3JaBATh HMHTEpPaKTHBHbIe aamoopasl 0Oe3
HanmucaHus koaa?

a) Jupyter Notebook
b) Tableau
c) Apache Spark

d) TensorFlow
5. Kakoil ajropurM mucCmoJb3yercsi A Ppa3fejieHusi JAHHbBIX HA TIPyNnbl 1o
cxoskecTu?

a) JInnelinas perpeccus
b) Meton k-cpennux
c) Hepeso peleHui
d) SVM

6. Kaxoii nmpouecc npeodpa3yer cbIpble JaHHbIC B IPUTOAHBIN IS aHAIN3a opMaT?

a) Data Cleaning
b) Data Aggregation
c) Data Wrangling

d) Data Visualization

7. Kakoii moka3arejib OLleHUBAaeT TOYHOCTH PerpecCHOHHOI Moaeaun?

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 metron HE ucnoJsb3yercs 1Jis1 00pad0TKH NPONYIIEHHBIX 3HAYEeHN i ?

a) VY nanenue CTPOK c MPOIyCKaMu
b) 3ameHa CpeaHUM 3HaYCHUEM
c) 3amena HYJISIMHA

d) ludposanme qaHHBIX
10. Kakoil uHCTpyMeHT HMcnoJb3yercs JJjas ynpasjaenusi workflow B Data Science

npoexkrax?

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

Tect 5: KomnboTepHble TEXHOJOIMH KAK HHCTPYMEHT XpaHeHUsi, 00padoTKH,
aHaJIM3a U NPeICTABJIEHUS JaAHHBIX
1. Kakoii Tun 6a3bl JAHHBIX ONTHMAJIeH 1Js1 XpaHeHus1 JSON-10kyMeHTOB?

a) Pensunonnas
b) JIOKyMEHTOOPHEHTUPOBAHHAS
c) I'padoBas

d) Knrou-3naueHue
2. Kakoii s13bIK HcnoJib3yercs 1Js padorsl ¢ Apache Spark?

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

3. Kakoii d¢opmar naHHBIX o0ecne4MBaeT CXeMy /JJsi CTPYKTYPHPOBAaHHOIO
XpaHeHus1?

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

4. Kakasi TeXHOJIOTHS MCII0JIB3YeTCsl AJIsl OBICTPOro MOMCKA MO 0O0JIBIINM JIaHHBIM?

a) Elasticsearch
b) Microsoft Excel
C) Adobe Acrobat
d) WinZip

5. Kakoii uncrpyment HE oTHOoCHTCSl K cHcTeMaM ynpaBJieHHs 0a3aMM JaHHBIX?

a) MySQL
b) MongoDB
C) PostgreSQL

d) Microsoft PowerPoint
6. Kakoii npoToKo./1 HCIOJIb3yeTcs AJIsl epeavyd MOTOKOBbIX JaHHbIX?

a) HTTP
b) FTP
c) MQTT

d) SMTP



7. Kakasi TeXHOJI0TUSI T03BOJIsieT BHINOJIHATH SQL-3anpockl Kk 001b1IMM JAHHBIM?

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

8. Kakoii popMaT 1aHHBIX MCIOJIb3YeTCH ISl XPaAHEHH s TPA(OBBIX CTPYKTYp?

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

9. Kakoii HHCTPYMEHT UCIO0JIb3YeTCH IS OPKeCTPALMU KOHTeiiHepoB?

a) Docker Compose
b) Microsoft Excel
c) Adobe [lustrator
d) WinZip

10. Kakasi TeXHOJIOTHSI MCIOJIL3YeTCH IJIsl XPaHEeHUs] BpEeMEHHbIX PSAI0OB?

a) Redis
b) InfluxDB
C) MySQL

d) PostgreSQL
Tect 6: CucTemMbl XpaHeHHsI U BU3yaJu3alnu JaHHbIX. Poccuiickuii cerMeHT pbIHKA
1. Kakoii poccuiickuii anajor Power Bl npensiaraer odsiaunblie pemenusi?

a) SAnnexc.Merpuka
b) Datalens
c) 1C:Ananuruka
d) Tunbskodd Insights

2. Kakas poccuiickasa CYB/I pa3padorana /s aHAJIMTHYECKUX 3aNPOCOB?

a) Tarantool
b) ClickHouse
c) Postgres Pro

d) Annexc.baza
3. Kakoii poccuiicKui cepBHC NPEI0CTABJIsICT HHCTPYMEHTBI /ISl T€0AHATUTHKHA?

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

d) OpenStreetMap
4. Kakas poccuiickas miaargopma cnenuaausnpyercss Ha o0padoTke NOTOKOBBIX
JTAHHBIX?

a) Apache Kafka
b) Annexc.IloTokun
C) C6ep.AHanuTuka

d) Mail.ru Cloud
5. Kakoii nHCTpyMeHT BU3yaJu3ainuu pa3padoran B Poccun?

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

6. Kakas poccmiickasi KOMIaHMs pa3padaTbiBaeT pelleHUusl 1JIsi KOMIbIOTEPHOI0
3peHus?

a) SIunekc

b) CoepTex



c) Mail.ru Group
d) Bce nepeuncieHnsie
7. Kakoii popMaT BU3yaIu3anuu Jy4uie Bcero moAXOAuT AJIsi CpPAaBHEHHA q0J1ei?

a) JlunenHbIi rpaduk
b) Kpyrosas quarpamma
c) ['uctorpamma

d) Aunarpamma paccestHus
8. Kakoii poccuiickuii cepuc npenocrapisier APl nis anannsa rekcroB?

a) SAnnexc.SpeechKit
b) CatBoost
C) CloudPayments
d) Tinkoff API

9. Kakas poccuiickas niargopma npenocrasisier oos1aunabie GPU gass ML?

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

d) Bce nepeunciieHHbIe
10. Kakoit uncrpyment HE siBiasieTcsi poccHiicCKMM HNPOAYKTOM I PadoThl ¢
AaHHbIMH?

a) ClickHouse
b) Tarantool
c) Oracle Database

d) DatalLens

Tect 7: AHajau3 JaHHBIX, 0OJbIIME JaHHbIE, HAanpaBJenusi Data Science, cucrembl
OM3HeC-aHAJIUTHKH

1. Kakoii MeTO0 HCIO0JIb3YeTCH IJI AHAJIN3A BPEMEHHbIX PSAA0B?

a) ARIMA
b) K-means
C) SVM

d) Random Forest
2. Yto o3Hauaer TepmuH ""Feature Engineering' B MmammuHom o0y4yeHun?

a) VY nanenue BCEX MPU3HAKOB
b) Coznanue " npeoOpa3oBaHue MIPU3HAKOB
C) Busyanuzanus JTAHHBIX

d) llIndpoBanue maHHBIX
3. Kakoii a1ropuTm ucnojib3yercsi A1t 00HApPYKeHUsI AaHOMAJIHIT?

a) Jluneitnas perpeccus
b) Isolation Forest
c) Jloructuueckas perpeccus

d) MeTton riaBHBIX KOMIIOHEHT
4. Kakoii noka3are/ib OllecHMBaeT Ka4ecTBO OMHAPHOI Kiaaccupukanun?

a) MSE
b) RMSE
0) ROC-AUC

d) R-squared
5. Kakoil MHCTPYMEHT MCIOJIb3YeTCs AJIsl ABTOMATHYECKOr0 MAIIMHHOIO 00y4YeHHs

(AutoML)?

a) TensorFlow
b) PyTorch
C) H20.ai

d) Scikit-learn
6. Kakoii MmeToa ncnojib3yercs A1 00pad0TKH KaTeropuajabHbIX IPU3HAKOB?



a) One-Hot Encoding

b) Hopmanu3anus
c) Cranpapruzanus
d) PCA

7. Yto Takoe "kpocc-Baauaanusa' B MAIIHHHOM 00y4yeHun?

a) V nanenue JTAHHBIX
b) Paznenenue JAHHBIX Ha 00y4aroIyo u TECTOBYIO BBIOOpKHU
C) MuorokpartHoe pa3bueHue JTAHHBIX s OLIEHKHU MOJENU

d) Buzyanusarus pe3yabTaToB
8. Kaxkoii anroputm HE oTHOCUTCSI K aHCaMOJieBbIM MeTOxaM?

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

9. Kakoii HHCTPYMEHT UCHOJIbL3YETCH I BEPCUOHUPOBAHUSA I[aHHbIX?

a) Git
b) DVvC (Data Version Control)
c) Docker

d) Kubernetes
10. Kakoii MeTox McnoJib3yercst AJ1s1 02JIaHCHPOBKH KJIACCOB?

a) VY nanenue IpUMEPOB MaKOPUTAPHOTO KJjlacca
b) SMOTE
c) YBenuuenue BECa MHHOPUTAPHOTO KJ1acca

d) Bce nepeuncieHHbie

Tect 8: KoMnblOTepHbIE TEXHOJOTHM KAaK HHCTPYMEHT XpaHeHHs, 00paboTKwH,
aHAJM3a U NPeACTABIEHHS TaAHHBIX

1. Kakoii TN MHIEKCcA YCKOPSIET MOUCK B CTOJIOLAX ¢ TEKCTOBBIMHU JTIAHHBIMH?

a) B-nepeso
b) Xou-uHjexc
c) OOpaTHbIii WHJIEKC
d) R-nepeBo

2. Kakoii (popmaT 1aHHBIX ONITHMAJIEH VIS XPAHECHHS BJIOKEHHBIX CTPYKTYpP?

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

3. Kakoii s13bIk Mcnosib3yercs 114 3anpocoB B ClickHouse?

a) SQL
b) NoSQL
c) GraphQL
d) Python

4. Kaxoii HHCTPYMEHT ucnoJib3yercs 1Js opkecrpaunu ETL-nponeccos?

a) Apache NiFi
b) Apache Kafka
C) Apache Spark

d) Apache Hadoop
5. Kakoii npoToKoJ1 MCIIOJIb3yeTCsl IS Mepelay JaHHbIX MeKIy MUKpPOcepBHUCaAMU?

) HTTP
b) gRPC
c) FTP
d) SMTP

6. Kakoii Tun 6a3sl JaHHBIX HCIOJIB3YyeTCs JJIsl XpaHeHus rpagos?



a) MongoDB
b) Neo4j
C) Redis
d) Cassandra

7. Kakoii HHCTPYMEHT UCHOJIbL3YETCH AJIsI MOHUTOPUHIA L[aHHbIX?

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

8. Kakoii ¢popmart nannbix ucnosn3yercsa B Apache Kafka?

a) CSv
b) JSON
C) Avro
d) XML

9. Kakoii HHCTPYMEHT UCHOJIBL3YETCH VIS YIIPABJICHUSA MeTaL[aHHLIMI/I?

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

d) Apache Kafka
10. Kakoii TMII XpaHWJIMINA UCIOJIb3YeTCH JJI AaHAJTUTHYECKHUX 3alIPOCOB?

a) OLTP
b) OLAP
c) Key-Value

d) Document
Tect 9: CucTeMbl XpaHeHHs M BU3yaIu3aluu JaHHbIX. Poccuiicknii cerMeHT pbIHKa
1. Kakoii poccHiicKUil HHCTPYMEHT HCHOJIb3YeTCs AJIs1 BU3YAJIU3ALNH re0JaHHbIX?

a) SAnnexc.Kaptor
b) Google Maps
C) 2GIS

d) OpenStreetMap
2. Kakan poccnﬁcxaﬂ lI.J'IaTq)OpMa NMpeaoCTaBJsI€T CEPBUC PACIIOZHABAHUA JI]/III?

a) VisionLabs
b) Sunexc.O0mako
c) CoepTex

d) Mail.ru Group
3. Kakoii poccuiicKuii MPOAYKT MCIOJIb3YeTCs JJIsl YIPABJICHUS JAHHBIMHU?

a) DataSphere oT SAnnexca
b) Google Data Studio
C) Tableau
d) Power BI

4. Kakoii poccuiickuii cepBuc npenocrapisier APl nis1 00padoTKku ecTeCTBEHHOI0
sI3pIKa?

a) SAnnexc.0O061aK0
b) ChatGPT
C) Google NLP

d) IBM Watson
5. Kakoii poccMiiCKMi HHCTPYMEHT MCII0JIb3YeTCs IJIsl AHAJIU3A JIOT0OB?

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

6. Kakoii poccuiicknii NpOAYKT UCIOJIB3yeTCsl AJIsl XpPAaHEHUs] BpeMEHHBIX psAa0B?



a) InfluxDB
b) TimescaleDB
C) VictoriaMetrics
d) Prometheus

7. Kakoii poccuiickuii cepBuc npenocrasisier ooaaunbie GPU qinsg ML?

a) Selectel
b) SIupexc.Obnako
C) Mail.ru Cloud Solutions

d) Bce nepeunciienHble
8. Kakoii poccuiickuii MFHCTPYMEHT UCIOJIb3YeTCH sl YIPaBJeHUsI MeTaJaHHbIMU ?

a) Apache Atlas
b) Datalens
C) Amundsen

d) Angexc.Metrpuka
9. Kakoii poccuiickuii MPOAYKT UCHOJIb3YeTCH Il IOTOKOBOH 00pa00TKH JaHHBIX?

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

10. Kakoii poccuiickuii cepBUC NMPeI0CTABJIACT HHCTPYMEHTHI VI KOMIIBIOTEPHOI 0
3penusi?

a) Sunexc.O0mako
b) Co6epTex
c) VisionLabs

d) Bce nepeunciieHHbIe
Tect 10: Anann3 nanabIxX H Data Science

1. Kakoii MeTo1 HCIIOJIB3YyeTCs 1Jisl yMEHbIIEHUs MepeodydyeHusi B HEHPOHHBIX ceTAX?
a) YBenuueHne KOJIMYECTBa CII0EB
b) Dropout
¢) YBenuuenue learning rate
d) YMeHbIIIeHHE KOJIMYECTBA AIO0X

1. Yro u3mepsier merpuxa F1-score?
a) TOYHOCTH U IOJTHOTY OJTHOBPEMEHHO
b) Tonbko TOYHOCTH
¢) TosbKO MOJHOTY
d) Cpennee apupmMeTnueckoe BCeX METPUK

1. Kakoii anroputm HE siBasieTcst anropurMom kjiaacrepuzanum?
a) DBSCAN
b) K-means
¢) Random Forest
d) Hierarchical clustering

2. Yto Takoe "X0104HbII cTapT'" B peKOMeHAaTe/IbHbIX CHCTeMax?
a) [IpoGiema pekoMeHIaMii 711 HOBBIX MOJIB30BATENEH/00BEKTOB
b) Caumkom ObicTpoe 00yueHUe MOIETH
¢) OTcyTcTBHE JaHHBIX B CHCTEME
d) YcrapeBanue mozenu

3. Kakoii meroq HE ucnosanb3yercs 1Jis1 00padoTku qucdaianca Kiaaccon?
a) Undersampling



b) Oversampling
¢) YBenuuenue learning rate
d) Hcnonb30BaHne BECOB KJIACCOB

Yro Takoe "transfer learning™?

a) Mcnonp3oBanue npeno0dyuyeHHON MoIeu )11 HOBOM 3a/1auu
b) I[lepeHoc JaHHBIX MEXIy cepBepaMu

¢) O0yuenue 0e3 yuutens

d) ABTOMaTHYECKOE MAIIMHHOE 00YYCHHUE

Kakoii TUII HeliPOHHBIX ceTel JIy4llle Bcero NoJIX0AuT s 00padoTku
H300pakeHuii?

a) [lomHOCBs3HBIE ceTH

b) PexyppeHTHbIE ceTH

¢) CBepTouHbIE CETH

d) ABTOKOIUPOBITUKH

UYrto Takoe "batch normalization"?

a) Hopmainu3zanusi BXOJHBIX TaHHBIX

b) Hopmanu3aius akTuBauii MeXy CJIOSIMH
¢) YMeHblIeHHe pa3Mepa 0aTua

d) YBenuuenue ckopoctu o0ydeHUs

Kakoii aaropuTm onTHMH3aNHMHU Yallle BCero MCnoJib3yercsi B riiy0okoM o0y4yeHuun?
a) ['paarieHTHBIN CITyCK

b) CtoxacTuueckuil TpaiMeHTHBIN CITyCK

c) Adam

d) K-means

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

¢) Tun pyHKIMM aKTUBALIMH

d) Crioco6 uHUIIMAIN3alui BECOB

Tect 11: BoJsblIMe JaHHbIE U CUCTEMbI XPAHEHUS

Kakoli mpyHIINII JEKUT B OCHOBE TEXHOJIOTUN OJIOKYEHH?
a) Perunkanus ganHbIX

b) JletieHTpann3oBaHHOE XpaHEHUE

c¢) Pacnpenenennslii peectp

d) Bce BrImenepeuncienHoe

Yro taxoe "data lake"?

a) XpaHWIHIIE HECTPYKTYPHUPOBAHHBIX JTaHHBIX
b) Pemsiiimonnast 6a3a TaHHBIX

¢) Cucrema BU3yaIM3aluu

d) Uuctpyment ETL

Kaxkoii HHCTPYMCHT UCIIOJIB3YCTCA IJIA IIOTOKOBOU O6pa6OTKI/I JaHHBIX B p€aJIbHOM
BpEMEHU?

a) Apache Flink

b) Apache Hadoop
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¢) Apache Hive
d) Apache Spark

UYro takoe "sharding" B 6a3zax qaHHbBIX?
a) opu3oHTanbHOE paseneHne JTaHHbIX
b) BepTukanbHoe pazaeneHne JaHHbIX
¢) CxxaTue JaHHBIX

d) HludpoBanne ganHBIX

Kaxko#i tun 6a3bl JaHHBIX OIITUMAJICH IJIA XPaHCHUS BPEMEHHBIX p}II[OB?
a) InfluxDB

b) MongoDB

c) PostgreSQL

d) Redis

Urto takoe "CAP-teopema?

a) Teopema 0 COIIaCOBAHHOCTH, JIOCTYITHOCTH ¥ YCTOHUMBOCTHU K Pa3ICICHUIO
b) Teopema 0 CKOpOCTH 0OPaOOTKH TAHHBIX

c¢) Teopema 0 6€30MACHOCTH JJAHHBIX

d) Teopema o macmrabupyemMocTu

Kakoii hopmar gaHHbIX 00ecIeYrBaeT CXeMy JJis CTPYKTYPUPOBAHHOTO XpaHEHUS?
a) CSV

b) JSON

c) Parquet

d) XML

Uro Takoe "lambda-apxurekrypa"?

a) [Togxon k 06paboTke OONMBIIMX AAHHBIX, COYEeTarOIIUii batch u stream processing
b) ApXUTEKTypa MHKPOCEPBUCOB

¢) Mopens rimy6okoro ooy4deHus

d) Crioco0 xpaHeHUsI TaHHBIX

Kakoii uactpymeHT ucnons3yercs ans ynpasienus workflow B data pipeline?
a) Apache Airflow

b) Apache Kafka

c) Apache Spark

d) Apache Hadoop

Yo takoe "polyglot persistence"?

a) Ucnonb3oBanue pazueix CYB]] Ans pa3HbIX TUIIOB JaHHBIX
b) XpaneHnue JaHHBIX B OAHOM (hopmMare

¢) Meton cxaTust JaHHBIX

d) Cnioco0 peruukanum JaHHbBIX

Tect 12: PoccniicKuii cerMeHT PbIHKA M BU3YAJIM3alUsl JAHHBIX

Kakoii poccuiickuii mpoayKT siBisieTcst anajgorom Tableau?
a) DatalLens

b) Annexc.Metpuka

¢) 1C: Ananutuka

d) Tunbkog¢ Business
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Kaxkas poccuiickas KoMmanus pa3padaTbiBacT miat(GopMy Ui KOMITBIOTEPHOTO 3pSHUs?
a) VisionLabs

b) Sunekc

c) CoepTex

d) Bce BrllenepevncieHHble

Kaxkoii poccuiicKkuii FHCTpPYMEHT MCIIOIb3YETCs ISl aHAIM3a JIOTOB?
a) ClickHouse

b) ELK Stack

c¢) Grafana

d) Zabbix

Kakoii poccuiickuii cepuc npenoctasnsier API st 06paboTku ecTecTBEHHOTO S3bIKa?
a) Snnexc.Obmako

b) Coep Al

¢) Mail.ru Cloud

d) Bce BrlenepeyncieHHble

Kakoii Tun BU3yanu3aiuy JIydiie BCero MmoJaX0IuT Uit OTOOpaKEHUSI KOPPEIIIUu?
a) Jluneinsiit rpadux

b) Kpyrosas auarpamma

¢) Juarpamma paccesiHus

d) 'ucrorpamma

Kakoli poccuiickuii IpOAYKT UCHOIB3YETCS ISl XpaHEHUSI BPEMEHHBIX PsJI0B?
a) VictoriaMetrics

b) InfluxDB

c¢) TimescaleDB

d) Prometheus

Kakoil uHCTpyMEHT MO3BOJIET CO3/]aBaTh HHTEPAKTUBHBIE BeO-Aamoops1?
a) Plotly Dash

b) Matplotlib

c) Seaborn

d) Pandas

Kaxoit poccutickuii cepuc npenoctaniser oonaunsie GPU nmst ML?
a) SAnnexc.O6mako
b) Selectel

¢) Mail.ru Cloud
d) Bce BblenepeuncieHHbIe

Kaxkoii MeTo/1 BU3yali3alyy JIyqIe BCEro MOIXOIUT ISl HEPapXHUUSCKUX JTaHHBIX?
a) Jlennporpamma

b) ['ucTorpamma

c) Box plot

d) JIuneitnblii rpapuk

Kaxkoii poccuiickuii npoayKT siBisieTca anaiorom Power BI?
a) Datalens

b) Annexc.Merpuka

¢) 1C:Ananutuka

d) Tunskodd Analytics



Tect 13: IIpoagBUHYTHIE MeTOAbI AHAJIN3A JAHHBIX 1 MALIMHHOIO 00y4YeHH s

Kakoli MeToJ ucnosnb3yeTcs Uisl HHTEpIpPETalu pe3ysIbTaToB padoThl ca0KHbIX ML-
mojeen?

a) LIME

b) PCA

¢) K-means

d) ARIMA

Uro Takoe "muddepeHnmanpHas MPUBATHOCT'" B KOHTEKCTE aHAINM3A TAHHBIX ?
a) Mero/1 3a1uThl NEPCOHAIBHBIX JaHHBIX

b) Anroput™ Kiactepuzanuu

¢) TexHuKa yBeTU4EHUS JaHHBIX

d) Meron Bu3yanu3anuu

Kaxkoii AJITOPUTM HCIIOJIB3YECTCA I I'€HEPALMKU HOBBIX JaHHBIX, IIOXOXKHUX Ha
00yyJaromryro BeIOOpKY?

a) GAN (Generative Adversarial Networks)

b) SVM

¢) Random Forest

d) KNN

Yro u3MepsieT METpHKA "TOYHOCTH B top-K™?
a) TodHOCTH cpeiu MEePBBIX K peKoMeHIaui
b) [TonHOTY Npencka3anuii

¢) CpeHIo0 TOYHOCTh

d) Bpems BeimosHEeHUs 3ampoca

Kakoii MeTon ucnomnb3yercs 1yist 00padoTku ectecTBeHHOTO A3bika (NLP)?
a) Word2Vec

b) K-means

c) Linear Regression

d) Decision Trees

UYro takoe "MHOrOpykuit 6anaut" (multi-armed bandit) B koHTeKCcTE aHANM3a TAHHBIX ?
a) AITOpUTM JUIsl TECTUPOBAHUS THIIOTE3

b) Meron knacrepuzanuu

¢) TexHuka Bu3yanu3anuu

d) Crioco0 xpaHeHus1 JaHHBIX

Kakoli Tun HeMpOHHBIX ceTell ucnonb3yercs A 00paboTKU MOCIe10BaTENbHOCTEN?
a) RNN (Recurrent Neural Networks)

b) CNN

c) GAN

d) Autoencoders

Yro takoe "obyuenue ¢ noakperenueM" (reinforcement learning)?
a) O0yueHue yepe3 B3auMOJICHCTBHUE CO CPEIOit

b) OOyueHue Ha pa3MEUEHHBIX JaHHBIX

¢) Obyuenue 6e3 yaurtens

d) Meron kinacrepuzanuu
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Kakoli anroput™ uCnosab3yercs JUisi yMEHBIIEHNS Pa3MEPHOCTH B HEJIMHENHBIX CIIydasx?

a) t-SNE
b) PCA
c) LDA
d) SVD

Yro Takoe "dynkuus nmoreps Xnvrobdepa" (Huber loss)?
a) Komounanuss MSE u MAE

b) Merton knacTepu3anuu

¢) TexHuka Bu3yajin3anuu

d) AnropuT™M peKoMeHIaIun

Tect 14: CoBpemMeHHbIE TEXHOJIOTMH 00PadOTKH 00JIbIIMX JAHHBIX

UYro Takoe "data mesh" apxurtekrypa?

a) JleueHTpann30BaHHBIN MOAXO]I K YIPABICHUIO JaHHBIMH
b) LleHTparM30BaHHOE XPAHUIIHIIE JTAHHBIX

¢) Meron Buzyanuzanuu

d) AnropuT™ MamIMHHOTO O0y4YEHUS

Kakoii nHCTpyMEHT HcToib3yeTcs A1t 00paboTKU rpadOBBIX TaHHBIX B PEaTbHOM
BpeMeHu?

a) Apache Flink

b) Neo4j

c¢) Apache Kafka

d) Apache Spark

Yo takoe "feature store" B ML?

a) LleHTpasin3oBaHHOE XPAHUIIHIIE TPHU3HAKOB
b) baza naHHBIX AJIs JTIOTOB

¢) UuctpymenT Bu3yanu3amnuu

d) Cucrema MmoHUTOpUHTA

Kakoii popmat nanHbIX UCHONB3yeTCs I 3P(HEKTUBHOTO XPAaHEHUS BIOKEHHBIX
CTPYKTYyp?

a) Avro

b) CSV

c) XML

d) TXT

Yro takoe "delta lake"?

a) OTKphITHIN popMaT xpaHeHUs moBepx data lake
b) Pemsiiimonnast b/

c¢) I'padosas B/

d) UucTpymMeHT BU3yanu3anuu

Kakoit uacTpymMeHT ucnonbssyercs s opkectpauuu ML workflows?
a) MLflow

b) Apache Kafka

c¢) Apache Hadoop

d) Apache Spark



7. Uro Takoe "data lineage"?
a) OTciexxuBaHNe MPOUCXOKACHUS U IPe0Opa30BaHUi JAHHBIX
b) MeTon knactepusanuu
¢) AJITOpUTM PEKOMEHTAITHIA
d) Texnuka BU3yanuzanuu

8. Kakoii moaxo/ ucnoiib3yercs st 00pabOTKH MOTOKOBBIX JAHHBIX C 3aJ€P)KKOi MeHee |
Mmc?
a) Event-driven architecture
b) Batch processing
c) Microservices
d) Monolithic architecture

9. Uro Takoe "data fabric"?
a) Enunsliii ypoBeHb 1oCTyNa K 1aHHBIM
b) UHCTpyMEHT BH3yaIH3aliu
¢) AJITOpUTM MAIIMHHOTO 00y4YeHUS
d) Meron xpaHeHHUs JaHHBIX

10. Kakoii uHCTpyMEHT HcIoNb3yeTcs A ynpasieaus ML monensmu B production?
a) Kubeflow
b) Apache Kafka
c) Apache Spark
d) Apache Hadoop

Tect 15: Poccuiickue TEXHOJIOTHHM B 00JI1ACTH JAHHBIX

1. Kakoii poccuiickmii ppeiiMBopk st ML pa3pabotan Sanexcom?
a) CatBoost
b) TensorFlow
c) PyTorch
d) Scikit-learn

2. Kakoit poccuiickuil cepBrc IpeOCTaBIIsSET AaHATUTUKY B PEaIbHOM BpeMEHH?
a) SAAlnnexc.Merpuka
b) Google Analytics
c) Adobe Analytics
d) Mixpanel

3. Kakoii poccuiickuit mpoayKT siBisiercst anamorom Snowflake?
a) SAunexc.O6mako Data Platform
b) 1C:IIpeanpusitue
¢) Tunpkod Data Warehouse
d) Coep.AHanuTHKa

4. Kakoi pocCHIICKUIl HHCTPYMEHT UCHOJIb3YeTCs ISl YIPaBJIECHUS JAaHHBIMU?
a) Datalens
b) Tableau
c¢) Power BI
d) QlikView

5. Kakoit poccuiickuii cepsuc npenocrasiser NLP API?
a) AAnnexc.Ob6nako SpeechKit
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b) Google Cloud NLP
¢) AWS Comprehend
d) IBM Watson

Kaxoit poccuiickuii mpOAYKT UCTIOIB3YyeTCs ISl 00paOOTKU MOTOKOBBIX JTAHHBIX ?
a) Annexc.lloroku

b) Apache Kafka

¢) Apache Flink

d) Apache Spark

Kaxoit poccuiickuii MHCTpYMEHT JJIsl BU3YaJIM3allUU [€0/IaHHbIX ?
a) AAnnexc.Kapter API

b) Google Maps API

¢) Mapbox

d) OpenLayers

Kakoii poccuiickuii hpeiiMBOpK i I1yOOKOro o0yueHus?
a) DeepPavlov

b) TensorFlow

c) PyTorch

d) Keras

Kakoli poccuiickuii cepBHC MPEIOCTABIAET aHAIUTUKY /17151 Ou3Heca?
a) Slnnexc.Metpuka

b) Google Analytics 360

c) Adobe Analytics

d) Amplitude

Kakoii poccuiickuii mpoAyKT UCTIOTB3YETCS ISl XpaHeHUsI U 00pabOTKU OOIBIINX
TAHHBIX?

a) ClickHouse

b) Apache Hadoop

c) Apache Spark

d) Elasticsearch

Kpamkue memoouueckue ykasanus
[Tocne mpoxoxaeHus: TEOPETUUECKOM YacTH, CTYI€HTBI I0JKHBI 3aKPENUTh MaTepral pu

MMOMOIIIHU KOHTPOJBHOI'O TECTA.

Llkana oyenxu

Ornenka Bbamnel Omnucanue
5 9-10

4 6-8

3 3-5

2 0-2




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, 60nblUME AaHHbIe, HanpaBseHua Data Science, cucrembl

6U3Hec-aHAINTUKU

1. Kakou meTog aHanm3a faHHbIX NCMOAb3YeTCA ANS BbIABAEHUSA CKPbITbIX
3aKOHOMEPHOCTEN B BONbLINX MaccnBax MHPopMaLmMm?
a) OnucatenbHasa cTtaTucTMKa
b) Data Mining
) JInHenHas perpeccus
d) Busyanumsaumsa
MpaBunbHbIV oTBeT: b) Data Mining
2. Kakas xapaktepuctuka Big Data onuceiBaet pasHoobpasve GpopmaToB AaHHbIX?
a) Volume
b) Velocity
c) Variety
d) Veracity
MpaBunbHbIN OTBeET: ¢) Variety
3. Kakow Tmn MawmnHHOro obyyeHunsa NCNOb3yeT pa3MeYeHHble JaHHble A5
obyueHmna?
a) ObyueHue c yuntenem
b) ObyueHune 6e3 yuntens
c) CmewaHHoe obyueHne
d) Fnybokoe obyueHne
MpaBunbHbIN oTBET: a) O6yueHue ¢ yumtenem
4. Kakown MHCTPYMEHT NO3BOASET CO34aBaTb MHTEPaKTMBHbIe Aawbopabl 6e3
HanucaHma Koaa?
a) Jupyter Notebook
b) Tableau
c) Apache Spark
d) TensorFlow
MpaBunbHbIN oTBeT: b) Tableau
5. Kakow anroput™M UCnonb3yeTcs AN pasfeneHns AaHHbIX Ha rpynmnbl no
CXOXeCTn?
a) JInHerHasa perpeccus

b) Metog, k-cpeaHnx



10.

c) JepeBo pelueHui

d) SVM

MpaBunbHbIN oTtBeT: b) Metog k-cpegHnx

Kakow npouecc npeobpasyeT cbipble JaHHble B MPUrOAHbIN ANA aHaiM3a
dopmart?

a) Data Cleaning

b) Data Aggregation

c) Data Wrangling

d) Data Visualization

MpaBuabHbIK oTBeT: c) Data Wrangling

Kakown nokasaTesib OLleHNBaeT TOYHOCTb PErPeCcCMOHHON MoAenn?

a) Accuracy

b) F1-score

¢) R-kBagpat

d) Precision

MpaBunbHbIV OTBeET: ¢) R-kBagpar

Kakas 6ubnnoteka Python ualye Bcero ncnonb3syerca ana paboTbl ¢ TabANYHBIMY
AaHHbIMWN?

a) NumPy

b) Pandas

¢) Matplotlib

d) Scikit-learn

MpaBuabHbIK OoTBeT: b) Pandas

Kakown meTtos HE ncnonb3yetca ans 06paboTkn NponyLLIEHHbIX 3HAYEeHNIA?
a) YaaneHue CTpok € rnpornyckamu

b) 3ameHa cpesHUM 3HaUYeHNEM

C) 3aMeHa HynaMu

d) lWndposaHme gaHHbIX

MpaBunbHbIV oTBeT: d) LndppoBaHne aaHHbIX

Kakown nHctpymeHT ncnonbsyetcsa ansa ynpasneHus workflow B Data Science
npoekTax?

a) Apache Airflow

b) Microsoft Word



c) Adobe Photoshop
d) WinRAR

MpaBuabHbIA oTBeT: a) Apache Airflow

Tect 2: CoBpemeHHble TeXHO1I0rumn 06paboTkm 60/bLINX AAHHbIX

1. Yro Takoe "data mesh" apxutektypa?
a) [leLeHTpann30BaHHbIN NOAXOA K YNPaBAEHUIO JaHHbIMW
b) LleHTpannsoBaHHOE XpaHUANLLE AaHHbIX
¢) MeTtog Bu3yanusaunm
d) AnropuTm mMalwmHHOro obyueHus
MpaBuabHbIN OTBeT: a) [leueHTpasin3oBaHHbIV NOAXOA K YrpaB/IeHUIO
AAHHbIMU
2. Kakown nHCTpyMeHT ncnosblyetcs ana 06pabotkm rpadoBbix AaHHbIX B peasbHOM
BpeMeHun?
a) Apache Flink
b) Neo4;j
c) Apache Kafka
d) Apache Spark
MpaBunbHbIi oTBeT: b) Neodj
3. Yro Takoe "feature store" B ML?
a) LleHTpannsoBaHHOe xpaHuavLLE NMPU3HaKoOB
b) ba3a gaHHbIX AN NOroB
¢) IHcTpymMeHT Bu3yannsauunm
d) CuctemMa MOHUTOpPUHTa
MpaBuabHbIN OTBeT: a) LleHTpannsoBaHHOe XpaHUAMLLE NPU3HAKOB
4. Kakon popmaTt faHHbIX NCNoAb3yeTca A 3GGEKTUBHOIO XPaHEHMS BAOXKEHHbIX
CTPYKTYp?
a) Avro
b) CSV
c) XML



d) TXT

MpaBuabHbIN OTBeT: a) Avro

Yto Takoe "delta lake"?

a) OTkpbITbI GopMaT XpaHeHuns nosepx data lake

b) PenaunonHasa b/

¢) l'padosas b/,

d) 'HcTpymeHT B13yanmsaumnm

MpaBunbHbIV oTBeT: a) OTKPbITLIN popmaT XxpaHeHUus noBepx data lake
Kakow MHCTpyMeHT ncnonbsyetca ana opkectpaunm ML workflows?
a) MLflow

b) Apache Kafka

¢) Apache Hadoop

d) Apache Spark

MpaBunbHbIY oTBeT: a) MLflow

Yto Takoe "data lineage"?

a) OTcnexxvBaHve NPONCXOXAEHNA N Npeobpa3oBaHM AaHHbIX

b) MeTtog knactepusaumm

C) ANropuT™ pekoMeHAaLnin

d) TexHnka BM3yanuzaunm

MpaBunbHLIV OTBeT: a) OTCAEeXMBaHUE NPOUCXOXKAEHNA U Npeobpa3oBaHUiA
AaHHbIX

Kakown noaxog ncnonb3lyetca ana 06paboTky NOTOKOBbIX A@HHbIX C 3a4eP>KKOW
MeHee 1 mc?

a) Event-driven architecture

b) Batch processing

¢) Microservices

d) Monolithic architecture

MpaBuabHbIK oTBeT: a) Event-driven architecture

Yto Takoe "data fabric"?

a) EAvHbIN ypOBEHb AOCTyNa K AaHHbIM

b) IHcTpyMeHT Bu3yannsaymm

c) ANropuT™ MalUMHHOTO 0byyeHus



d) MeTtog xpaHeHVsa faHHbIX
MpaBuabHbIN OTBeT: a) EAVMHBbIV ypoBeHb A0CTyNa K AaHHbIM
10. Kakow MHCTpYMeHT ncnosb3yetca ana ynpasneHma ML mogenamu B production?
a) Kubeflow
b) Apache Kafka
c) Apache Spark
d) Apache Hadoop

MpaBunbHbI oTBeT: a) Kubeflow

Tect 3: CucTtemMbl XpaHEeHUsA U BU3ya/iM3aLun AaHHbIX. POCCUACKNIA cermeHT pbiHKa

1. Kakow pocCcMnCKUn MHCTPYMEHT UCMOAb3YeTCs ANA BU3yaan3aumm reofaHHbIX?
a) Axgekc.KapThbl
b) Google Maps
c) 2GIS
d) OpenStreetMap
MpaBuabHbIN OoTBeT: a) AHAekc.KapTbl
2. Kakas poccuinckas naatbopma npeaocTaBasieT CepBMC pacno3HaBaHUa anL?
a) VisionLabs
b) AHpekc.Obnako
c) CbepTex
d) Mail.ru Group
MpaBunbHbIV oTBeT: a) VisionLabs
3. Kakown poccnmncknin npoayKT NCNOIb3yeTca ANa ynpaBaeHUsa 4aHHbIMNU?
a) DataSphere ot fAlHaekca
b) Google Data Studio
c) Tableau
d) Power BI
MpaBunbHbIV oTBeT: a) DataSphere ot AHaekca
4. Kakown poccumckmii cepsuc npegoctanset API ana 06paboTkm ecteCTBEHHOroO
A3blka?
a) Angekc.0Obnako
b) ChatGPT
c) Google NLP



d) IBM Watson

MpaBunbHbIl oTBeT: a) AHAekc.061ako

Kakown poccnmnckmii MHCTPYMEHT UCMOJIb3YeTCa ANS aHaan3a Noros?
a) ELK Stack

b) ClickHouse

c) Grafana Loki

d) Zabbix

MpaBunbHbIl oTBeT: b) ClickHouse

Kakown poccnnckmii npoayKT UCNOAb3YyeTCa ANA XPaHEHMA BPEMEHHbIX PAAOB?
a) InfluxDB

b) TimescaleDB

¢) VictoriaMetrics

d) Prometheus

MpaBunbHbIV OTBeT: ¢) VictoriaMetrics

KakoW poccuinckmnin cepeurc npegoctaenaset obnavHble GPU gns ML?
a) Selectel

b) AHpekc.Obnako

¢) Mail.ru Cloud Solutions

d) Bce nepeuncneHHble

MpaBunbHbIN oTBeT: d) Bce nepeuncneHHblie

Kakon poCccMncKnin NHCTPYMEHT MCMOIb3YeTCa ANA ynpaBaeHna MeTagaHHbIMU?
a) Apache Atlas

b) Datalens

¢) Amundsen

d) AHpekc.MeTpuka

MpaBunbHbIN oTBeT: b) Datalens

Kakown poccninckmii MpoayKT NCMNONb3yeTcs AN NOTOKOBOM 06paboTkm AaHHbIX?
a) Apache Kafka

b) AHaekc.MoTokw

c) Apache Flink

d) Apache Spark

MpaBunbHbIN oTBeT: b) AHgekc.MoToku



10. Kakow poccrmmncknin cepBmc NpesocTaBaseT MHCTPYMEHTbI 419 KOMMbIOTEPHOTO
3peHua?
a) Anpekc.0Obnako
b) CbepTex
¢) VisionlLabs
d) Bce nepeuncneHHblie

MpaBunbHbIn oTBeT: d) Bce nepeuncneHHble

Tect 4: AHanu3 paHHbIX, 60nblUMe AaHHbIe, HanpaBseHua Data Science, cucrembl

6Uu3Hec-aHAINTUKU

1. Kakou MeTog UCnonb3yeTcs ANA aHaAn3a BPEMEHHbIX PALOB?
a) ARIMA
b) K-means
c) SVM
d) Random Forest
MpaBuabHbIK OoTBeT: a) ARIMA
2. Y70 03Hauaet TepmuH "Feature Engineering" B MalwmHHOM 06yyeHnmn?
a) YpaneHve Bcex NpmM3HaKoB
b) Co3paHre n npeobpazoBaHme NPU3HAKOB
¢) Busyanuzauma gaHHbIX
d) lWndposaHme faHHbIX
MpaBunbHbIl oTBeT: b) Co3gaHue n npeobpasoBaHMe NPU3HAKOB
3. Kakow anroputm ncnonb3syetcs Ana 0OObHapy>KeHUs aHoManunm?
a) JlInHenHas perpeccus
b) Isolation Forest
¢) Jlornctnyeckas perpeccus
d) MeToza rnaBHbIX KOMMOHEHT
MpaBunbHbIN oTBeT: b) Isolation Forest
4. Kakown nokasaTte/ib OLeHMBaeT KauecTBO HMHapHOW knaccnbumkaumm?
a) MSE
b) RMSE
c) ROC-AUC



d) R-squared

MpaBuabHbIK oTBeT: ¢) ROC-AUC

Kakon MHCTPYMEHT MCMOoNb3yeTcs ANA aBTOMATUYECKOro MallMHHOro obyyeHus
(AutoML)?

a) TensorFlow

b) PyTorch

¢) H20.ai

d) Scikit-learn

MpaBunbHbIN oTBeT: ¢) H20.ai

Kakon meTog ncnonbsyetca aAns o6paboTkm KaTeropmanbHbIX NMPU3HAKOB?
a) One-Hot Encoding

b) Hopmanunsauwns

¢) CraHpapTtusayma

d) PCA

MpaBuabHbIN OoTBeT: a) One-Hot Encoding

Uto Takoe "kpocc-Bannaaumsa” B MaWIMHHOM O6yyYeHnn?

a) YaaneHue AaHHbIX

b) PazgeneHve agaHHbIX Ha 0By4YaroLLyO 1 TECTOBYHO BbIGOPKM

¢) MHorokpaTtHoe pa3bueHune faHHbIX A5 OLLEHKM MOAEeNu

d) Busyanmsauma pesynbratoB

MpaBunbHbIN oTBeT: ¢) MHOrokpaTtHoe pa3bueHue faHHbIX AN OL,EHKU
Moaenu

Kakown anropntm HE oTHOCUTCA K aHCamMbaeBbIM MeTOAaM?

a) Random Forest

b) Gradient Boosting

c) K-nearest Neighbors

d) XGBoost

MpaBunbHbIY oTBeT: ¢) K-nearest Neighbors

Kakon MHCTPYMEHT MCMoNb3yeTca ANA BEPCUOHNPOBAHMA AaHHbIX?
a) Git

b) DVC (Data Version Control)

c) Docker



d) Kubernetes

MpaBunbHbIK oTBeT: b) DVC (Data Version Control)
10. Kakon meTog ncnonb3yetca ana 6anaHCMpPOBKN K1accoB?

a) YpaneHve npMmMepoB MaxopuUTapHOro KJacca

b) SMOTE

C) ¥YBeanmyeHve Beca MMHOPUTAPHOTO Kacca

d) Bce nepeuncneHHblie

MpaBunbHbIY oTBeT: d) Bce nepeuncneHHble

Tect 5: KomnbloTepHble TEXHONOIMN KaK MHCTPYMEHT XpaHeHUus, o6paboTtku,

aHa/in3a n npeacTtaB/iIeHNA AaHHbIX

1. Kakas n3 nepeuncneHHbix 6a3 gaHHbIX OTHOCUTCA K PENALMOHHBIM?
a) MongoDB
b) PostgreSQL
¢) Redis
d) Cassandra
MpaBunbHbIN oTBeT: b) PostgreSQL
2. KakoWw A3bIK NCMOb3yeTca A4 3aMpOCoB K PenauMoHHbIM 6a3am AaHHbIX?
a) Python
b) SQL
c) HTML
d) XML
MpaBunbHbIN oTBeT: b) SQL
3. Kakown ¢opmart gaHHbIx HE ABnseTca CTpyKTypupOBaHHbIM?
a) CSV
b) JSON
c) XML
d) TekcTOBbIN AOKYyMEHT 6e3 pa3meTku
MpaBunbHbIV oTBeT: d) TeKcToBbIN J4OKYyMeHT 6e3 pasmeTku
4. Kakas TexHON0rna NCnonb3yeTcs AN pacrnpeseneHHOro XxpaHeHns 60bLwmnx

AaHHbIX?



a) Microsoft Word

b) Hadoop HDFS

c) PowerPoint

d) Adobe Photoshop

MpaBuabHbIK oTBeT: b) Hadoop HDFS

. Kakown MHCTpyMeHT ncnonb3yeTca AN MHTEPAKTUBHOW aHaUTUKK AaHHbIX?
a) Jupyter Notebook

b) BaokHOT

¢) Microsoft Paint

d) Adobe Illustrator

MpaBunbHbIN oTBeT: a) Jupyter Notebook

. Kakas nnatdopma no3BonseT BbINOAHATb NapaniesbHble BblUMCAEHUA Ha
Knactepax?

a) Apache Spark

b) Microsoft Excel

c) Adobe Acrobat

d) WinRAR

MpaBunbHbIN oTBeT: a) Apache Spark

. Kakon dopmat gaHHbIX Yalle Bcero ncnonbyetca B Be6-API?
a) JSON

b) MP3

c) AVI

d) EXE

MpaBunbHbIV OTBeT: a) JSON

. Kakas CYb/, otHocutca kK NoSQL?

a) MySQL

b) PostgreSQL

¢) MongoDB

d) Oracle

MpaBunbHbIV oTBeT: ¢) MongoDB

. Kakon nHctpymeHT HE ncnonb3yetcs ana o6paboTtkm gaHHbIX?
a) Pandas

b) NumPy



¢) Microsoft PowerPoint
d) SQL
MpaBuabHbINA oTBeT: ¢) Microsoft PowerPoint
10. Kakas TexHONOrvs UCNONb3YyeTcs A8 KOHTEMHEPU3aAL MM MPUNOKEHNN?
a) Docker
b) Microsoft Word
c) Adobe Photoshop
d) WinZip

MpaBunbHbIY oTBeT: a) Docker

TecT 6: PocCcMUCKNIA cerMeHT pbiHKa U BU3yaZin3auusa AaHHbIX

1. Kakow poccnmmncknin npoayKT saBaseTca aHanorom Tableau?
a) DatalLens
b) AHpexkc.MeTpuka
c) 1C:AHanntunka
d) TuHbKO D Business
MpaBuabHbIK OTBeT: a) Datalens
2. Kakas poccuiickas koMnaHua pa3spabatbiBaeT naatGopmMy A5 KOMMNbHOTEPHOTO
3peHua?
a) VisionLabs
b) Anaekc
c) CobepTex
d) Bce BbillenepeyncneHHbole
MpaBuabHbIK oTBeT: d) Bee BbilwenepeuncnieHHble
3. Kakown poCcCMMnCKMIN NHCTPYMEHT MCMOJIb3YyeTCa ANA aHanm3a N10oros?
a) ClickHouse
b) ELK Stack
¢) Grafana
d) Zabbix
MpaBuabHbIl oTBeT: a) ClickHouse
4. Kakou poccurickmii cepsuc npegoctasnset APL ans 06paboTkm ecTteCTBEHHOIO
A3blKa?

a) Angekc.0Obnako



b) Céep Al

¢) Mail.ru Cloud

d) Bce BbienepeyncieHHble

MpaBunbHbIK oTBeT: d) Bce BbllwenepeuncieHHble

Kakow Tmn BM3yanmsaumm ny4ile BCEro noAxoamnT Ans oTobpaxeHuns
Koppenaunmn?

a) JInHenHbIn rpadumk

b) Kpyrosasa gnarpamma

¢) Anarpamma paccesHus

d) N'mcrorpamma

MpaBuabHbIV OTBeET: €) lnarpamma pacceaHnA

Kakol poccninckmii MpoayKT NCMNOAb3YeTCs AN XPaHEHUA BPEMEHHbIX PAJ0B?
a) VictoriaMetrics

b) InfluxDB

¢) TimescaleDB

d) Prometheus

MpaBunbHbIV oTBeT: a) VictoriaMetrics

Kakol MHCTpyMEeHT NO3BO/IAET CO3aBaTb MHTEPaKTUBHbIe Be6-galwbopabl?
a) Plotly Dash

b) Matplotlib

¢) Seaborn

d) Pandas

MpaBunbHbIY oTBeT: a) Plotly Dash

Kakow poccuincknin cepsuc npesoctaBaset obnavHble GPU gns ML?
a) Anpexkc.0Obnako

b) Selectel

¢) Mail.ru Cloud

d) Bce BbiwenepeyncneHHble

MpaBunbHbIN oTBeT: d) Bce BbilwenepeuncieHHble

Kakon meToz BM3yannsaumm aydlle BCErO NOAXOANUT ANA NepapXNUYeCcKmx
AaHHbIX?

a) Jenpporpamma

b) MmcTtorpamma



c) Box plot
d) JlnHenHbIN rpadmk
MpaBunbHbIV OTBET: a) [leHAporpamma
10. KakoV poccumicknin npoaykT sABaseTcs aHanorom Power BI?
a) DatalLens
b) AHgekc.MeTpuka
¢) 1C:AHanutmka
d) TvHbkodd Analytics

MpaBunbHbIV oTBeT: a) Datalens
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