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

llenp ocCBOEHHS MNUCHUUIUIMHBI 3aKio4aercs B (OPMUPOBAHMM Yy OOy4aroummxcs
KOMIIETCHIIMI B 00JIACTH KOMITBIOTEPHBIX TEXHOJOTHI W aHaan3a JaHHBIX, HEOOXOIUMBIX IS
pellleHrs] HayYyHbIX W MPAKTHYECKHX 3a]ady, BKJIOYas cOop, oOpaboTKy, BHU3yalH3alUI0 U
MHTEPIPETALMIO JAHHBIX C UCIIOJIb30BAHUEM COBPEMEHHBIX HHCTPYMEHTOB U METOJ10B. OCHOBHBIE
3aJ]a4l OCBOCHUS JUCIUILTNHBL:

1. M3yunuTh OCHOBBI KOMITBIOTEPHBIX TEXHOJOTMHA KaK HHCTPYMEHTa JUIS
XpaHeHust, 00paObOTKH U MPECTaBICHHUS JaHHBIX.

2. OcBouTh METOABI aHadM3a MAaHHBIX, BKJIIOYas paboTy C OOJNbIIMMHU
JAaHHBIMH, CHCTEMaMH OM3HEC-aHAIMTHKY U HanpasieHusMu Data Science.

3. Hayuntbcss npUMEHSTH CUCTEMBI XpAaHEHHMS W BHU3yalIM3allMUd JAaHHBIX,
BKJIFOYasi POCCUHCKHUE PEIICHHUS.

4. Pa3BuTh HaBBIKM MOATOTOBKH JaHHBIX JUIA aHANK3a: paboTa ¢ TaOIMYHBIMU

nponeccopamu (MS Excel, Open Office Calc), dopmatamu mannbIx (XIsx, csv, txt),
BBISIBJICHHE U UCTIPABIICHUE OMIHOOK.

S. OcCBOUTH METO/IbI YUCIIEHHOTO U HEYMCICHHOTO aHAJIM3a IaHHBIX, BKIII0Yast
BHU3YyaJIN3aLUIO [T0KA3aTENIEeW U 3aBUCHMOCTEN.

6. M3yunuTh OCHOBBI KOPPEIALUOHHO-PETPECCHOHHOIO aHajiu3a, METObI
knaccuukanuu (baiiecoB knaccupukaTop, JepeBbs peHICHNH) U OLIEHKY UX KayecTBa.

7. ITprobpectn mpakTHYeCKHil ombIT paboTel ¢ low-code u no-code
CHCTEMaMH JUIs PEeUIeHHUs 3a7ad Ou3HeC-aHaTUTHUKH.

8. HayuuTtbcs MHTEpIpeTHpPOBaTh Pe3ybTaThl aHATU3a U IPUMEHSTh UX IS

IIPOTHO3UPOBAHUS U IIPUHATHUS PELLICHUI.

[TnaHupyemMbIMU pe3yabTaTaMu O0yYCHUs 110 TUCHUILIHHE (MOIYJIIO), SIBISFOTCS 3HAHUS,
yMeHMsI, HaBbIKU. [lepeueHb MIaHUpyeMbIX pe3ynbTaToB OOyYEHUs MO JAUCLUUIUIMHE (MOAYIIO),
COOTHECCHHBIX C IUIAHHUPYEMBIMH pe3yJIbTaTaMHi OCBOCHHS 00pa30BaTENIbHON MPOrPaMMBL,
npezcTasieH B Tabnuue 1.

Tabnuna 1 — Komnerenuu, popmupyemblie B pe3ynbTaTe U3YyYeHUS TUCITUTUIMHBI (MOIYIIS)

Pe3ynbpraTsl 00y4eHus 0 TUCIUILTHHE
Koa u Konn
Haspanwue (dbopmyrpoBKa
OIIOII BO, opmymmposka WHIUKAaTopa Koz
COKpaIIeHHOC KOMIIETEHIINN JOCTHIKCHUS peE3YIIb cDOpMyJ'H/IpOBKa pe3yiibTara
KOMICTCHITIH
TaTa
37.04.01 OIIK-3: OIIK-3.4B : P/l 3HaHUE | COBPEMEHHBIX HAIlPaBICHUN
«[Icuxomorus» | Crocobex [Mpumenser Pa3BUTHS KOMITBIOTEPHBIX
(M-IIC) HCII0JIb30BAThH MIPOrpaMMHBbIE TEXHOJIOT U

Hay4YHO HHCTpYMEHTanbHbIe | PJI1 | YMeHHe | NpUMEHATh COBPEMEHHBIE
000CHOBaHHEIC cpencTBa ais HATIPABJICHUS KOMITBIOTEPHBIX
MTOJTXO/IBI 1 pemeHus TEXHOJIOTHH Il XpaHEHUS,
BaJIMIHBIC CTaHJAPTHHIX 337124 00pabOTKH U MIPECTABICHHUS
CIOCOOBI npodeccnoHanbHOMI NAHHBIX
KOJIMYECTBEHHOM | JCATEIbHOCTH PJI1 HaBeik | paboTHI ¢ HHCTpYMEHTaAMH
Y Ka4eCTBEHHON aBTOMAaTU3UPOBAHHOU
AUArHOCTHKHU U 00paboTku nHGOpMaIUH
OIICHKH IS
pemeHus
HAYYHEIX,
MIPUKIIAHBIX H
9KCHEPTHBIX
3a1a4

B nmponecce OCBOCHUA JUCHUINIMHBI PEIOAOTCA 3aJadd BOCIIMTAHUA TapMOHUYHO
paanToﬁ, HanHOTHqHOﬁ U COLIMAIbHO OTBETCTBEHHOI JIMYHOCTH Ha OCHOBE TPAAUIIUOHHBIX



POCCHICKHX TyXOBHO-HPaBCTBEHHBIX U KYJIBTYPHO-UCTOPUYECKUX LIEHHOCTEH, NIPEACTaBICHHBIC
B TaOnuite 1.2.

Tabmuua 1.2 — L{eneBbie OpueHTHPHI BOCIIUTAHUS

BocnurareabHble 321241 ®opmupoBaHue HEHHOCT el IesieBble OpHEHTHPDI

@®opMHpOBaHHe HAYYHOT0 MHPOBO33PEHUS U KYJbTYPbI MbIIILJIEHHUSA

CDOpMI/IpOBaHI/Ie OCO3HaHus ICHHOCTHU
Hay4YHOI'0 MUPOBO33PCHUA U KPUTUYCCKOI'O FyMaHI/BM CucteMHOE MEIIICHHE
MBIIIJICHUA

fl)opanOBalme KOMMYHUHKATUBHBLIX HABBIKOB U KYJbTYPbI 0o0IIeHusT

CDOpMI/IpOBaHI/Ie HaBbIKOB Hy6J’II/I‘{HOFO Bzaumonomors u YMmenue pa60TaTI> B KOMaHAC U
BBICTYIJICHUSA U MPE3CHTALIUU CBOUX uaeu B3aMOYBaKCHUE B3aUMOIIOMOIIb

2 Mecto aucuuniuHbl (MoayJisi) B ctpykrype OIIOIT

Hucuumnnuna «TexHonorun VICKycTBEHHOTO UHTEIJIEKTa» OTHOcUTCsS K bioky 1
Jucuunauael (MOIYIIH)

3. O0bem AUCHUNIMHBI (MOAYJIS)

O0bemM JUCHUIUIMHBI (MOAYJSl) B 3aYETHBIX E€IUWHUIIAX C YKa3aHUEM KOJIMYECTBA
aKaJeMHYECKHX YacOB, BBIICJICHHBIX HAa KOHTaKTHYIO paboTy ¢ obOydarommumucsa (10 BUIAM
yueOHBIX 3aHATUI) U HA CAMOCTOATEIbHYIO padOTy, IPUBE/EH B Tabaue 2.

Tabnuua 2 — O6mas TpyJ0eMKOCTb AUCHUIUINHBI

Tpyno- O0OBeM KOHTaKTHOH paboTHI (Yac)
€MKOCTb
Cemectp
Hassarine (360 phg-i Hacrs I/IEIOPICiO)C AynuropHas Breaym- CPC T’I?Tpe]:fi
OI10IT BO i vII yp yAHTOp TopHas
HUS (3P0, (3.E) Beero TalUHA
03P0) o
nek. | mpak. | ua6. IMTA | KCP
IO 600 | MoLE 3 2 2 [ 8|28 | 0o 1|5 | 30 3
CHXOJIOTHSI

4 CTpyKTypa U coiepKaHue M CUMILIHHBI (MO1YJIs1)

4.1 Ctpykrypa tucuuniunsl (Moay.as) miss O®O

Temarnueckuil IaH, OTPaKAIOUIMI COJAEp)KAaHUE AMCLUMILIMHBI (IEPEUEHb PA3AEIOB U
TeM), CTPYKTYPHUPOBAHHOE 110 BUJIaM yU4e€OHBIX 3aHATHH C yKa3aHHEM UX 00bEMOB B COOTBETCTBUU
¢ yueOHBIM IIJIaHOM, NpHBeJieH B Tabmuie 3.1

Tabmuma 3.1 — Paznens! TUCHUIUIMHBL (MOAYJIS), BUABI YUeOHOU eATeIbHOCTH U (HOpMBI
TeKymero KoHTpodis st OPO

Kon pe- Koi-Bo yacoB, OTBEIEHHOE Ha Dopma
Ne HasBanue TeMbl 3ynbTara p
Jlex [Tpakt JIa6 CPC TEKYyIIEro KOHTPOJIS
00y4eHus




KoMIbroTepHbIe TEXHOIOTHN
KaK MHCTPYMEHT XpaHeHHS,
1 | o6pabotku, aHanu3a u PJI1 2 0 0 1
MIPE/ICTaBICHHUS JAHHBIX 1
“HOPMAIHH.

AHanm3 JaHHbBIX, 0OJIbIIHE
JaHHbIe, HarpaBieHust Data

2 . Pl 2 0 0 1
science, cucTeMbl OM3HEC-
AHAJINTUKH.
CucteMsl XpaHeHHs U

3 | Busyanm3anuu JaHHBIX. P12 2 0 0 1

Poccuiickuii CerMEHT pbIHKA.
[MoaroToBka maHHBIX IS
aHaNn3a U BU3yanu3alui.
4 | HavanbHble HaBBIKH. P13 0 4 0 4
TaGnu4HbIe MPOLIECCOPHL,
(hopMaThl XpaHEHHs JaHHBIX.
UncnoBsle 1 HEYHCIIOBEIE

S | nammse (BBIGOPKH, BEKTOPBI). pI2 0 4 0 2

YuncnoBsle XapaKTEPUCTUKI

6 PI3 0 2 0 2
BBIOOPOK.
7 | HeuncnoBeie naHHbIe. PJ13 0 2 0 2
MaccuBbl JaHHBIX
8 (matadpeiimsr). PJ2 0 2 0 4
9 KOppeH}IL[I/IOHI-EO- 0 4 0 6
perpecCHOHHBII aHAIU3.
10 | Metoxs! KiaccupuKanuy. 0 4 0 6
Cucremsl kiacca low-code,
11 no-code. P11 2 6 0 6
HToro no Tabauue 8 28 0 35

4.2 Conep:xaHue pa3iejioB U TeM JUCHUIVIMHBI (Moay.s) njass ODO

Tema I KomnvlomepHuvle mexnono2uu Kax UHCmMpYyMeHm XpaneHus, o6pabomku, anaiusa u
npeocmaegienus OaHHbIX U UHPOPMAYULL.

Conepxannie TeMbl: COBpEMEHHBIE HAIIPABJIEHUS PA3BUTUS KOMIIBIOTEPHBIX TEXHOJIOTHH.
MeTtoibl U cpelicTBa XpaHEHHs], 00pabOTKU, aHAJIM3a U IPEJICTABICHUS JaHHBIX U UH(QOpPMAaIIUH.

@®opMbl U METOABI MPOBEACHUS 3aHATUN MO TeMme, MpUMEHseMble 00pa3oBaTeIbHbIE
TE€XHOJIOTHH: .

Bunel caMocTOsATENBHON OATOTOBKU CTYAEHTOB 10 TEME: .

Tema 2 Ananuz danHulx, bonvuiue dannvle, Hanpaenienus Data science, cucmemul dOusnec-
AHATTUMUKU.

Conepxxanne Tembl: OCHOBHBIE METO/bI aHANIM3a JIaHHBIX, pa3Inuns HampaBieHui Data
science, UX MPaKTHYECKOE MPUMEHEHHE.

@opMBl U METOJBI TPOBEACHHS 3aHITUN MO TeMe, MpUMEHseMble 00pa3oBaTeIbHbIC
TEXHOJIOTHH: .

Buael camoCcTOSATENBHON MOATOTOBKH CTYJIEHTOB 110 TEME: .

Tema 3 Cucmemvl Xxpanenus u eusyanuzayuu 0aunvlx. Poccutickuii ceemenm pwinka.

Conepxxanne Tembl: Krmaccudukamuss cucteM XpaHCHHS W BU3YyalU3alllH JTaHHBIX.
IIprMepbl TaKUX CUCTEM OT OTEYECTBEHHBIX IIPOU3BOIUTEIICH.

®opMBl ¥ METOABI TPOBEICHUS 3aHATHH MO TeMe, MpPUMEHsEeMble 00pa30oBaTeIbHBIC
TEXHOJIOTHU: .

Buapl camoCcTOSTENbHOM MOATOTOBKH CTYJIEHTOB IO TEME: .

Tema 4 Iloocomoska OanHblx 018 auanuza u euzyanuzayuu. Hauanvuvie HagviKu.
Tabruunvle npoyeccopul, hopmamul XpaneHus OGHHbIX.



Conepxanne Tembl: DopmupoBanue aatadppeiimoB B TabnuyHoM npoueccope (MS Excel |
Open Office Calc). @opmar xlIsx, csv, txt. [Touck ommOOK (YMCIOBBIC AAHHBIEC), KATETOPUHU
Ha3BaHbI I0-Pa3HOMY, 0ObEMHEHUE KATETOPHIA.

@opmBl U METOABI TPOBENEHHS 3aHATHH IO TeMe, NMpHMEHseMble 00pa3oBaTeIbHBIC
TEXHOJIOTUH: .

Buppl caMmocTosITenbHOM TOATOTOBKY CTYICHTOB I10 TEME: .

Tema 5 Yucnoswvie u Heyucnosvle OanHwvle (6b1OOPKU, BEKMOPDLL).

Copepxanne Tembl: J[MCKpeTHBIC, HENPEphIBHBIC JaHHbIC. B deM ornmune. CriocoObl
BH3YalIM3al[iy OTAENbHBIX ITOKa3aTeliel U 3aBUCUMOCTEH.

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

Buael camoCTOSATENBHOM MOJATOTOBKH CTYJIEHTOB 110 TEME: .

Tema 6 Hucnosvie xapaxmepucmuku bl00POK.

Conepxanne TeMbl: CTaTUCTUYECKAs OLIEHKA YUCIIOBBIX JTAHHBIX.

®opMbl ¥ METOABI MPOBEICHUS 3aHATUH MO TeMe, MPUMEHsEeMble 00pa3oBaTEIbHbIC
TEXHOJIOTHH: .

Buapl camoCTOSTENbHOM MOATOTOBKH CTYJIEHTOB IO TEME: .

Tema 7 Heuucnoswie oannvie.

Conepxanue TeMbl: OLIEHKA YaCTOT U pacIpe/ieieHUs] BEPOSITHOCTEH.

@dopMBI ¥ METOJBI TPOBEACHHS 3aHITHA 1O TeMe, MPUMEHSEMbIC O00pa30BaTEIbHBIC
TEXHOJIOTHH: .

Buael camoCcTOSTENbHOM MOATOTOBKH CTYJIEHTOB IO TEME: .

Tema 8 Maccuevt oannvix (Oamagpetimol).

Copepxanne Tembl: OlieHKa KauecTBa JaHHBIX. DOPMHUPOBAHUE «CPE3OBY.

@dopMBI ¥ METOJBI TPOBEACHHS 3aHITHA 10 TEeMe, MPUMEHSIEMbIC 00pa3oBaTEIbHBIC
TEXHOJIOTHH: .

Buapl camoCTOSATENbHOM MOJATOTOBKH CTYJIEHTOB IO TEME: .

Tema 9 Koppensayuonno-pecpecCuoHublil aHamus3.

Conepxxanne Tembl: JIMHEHbIE MOJENIM, OLIEHMBAHWE MOJENE, HWHTEpHpeTalns
pe3yNbTaToB, BU3yallu3aliks, IPOrHO3.

@opMBl U METOJBI TPOBEACHHS 3aHITUN MO TeMe, MpUMEHseMble 00pa3oBaTeiIbHbIC
TEXHOJIOTHH: .

Buabl camocTosTeNbHON MOATOTOBKU CTY/IEHTOB I10 TEME: .

Tema 10 Memoovwl knaccugpuxayuu.

Copepxanne Tembl: bailecoB knaccuduxatop, aepeBbs perieHuil. OLEHKH KayecTBa
KJIaccu(puKaluy, BU3yaln3aus.

@®opMBl U METOJbI NPOBEACHMS 3aHITUH MO TeMe, NMpUMEHseMble 00pa3oBaTeIbHbIC
TEXHOJIOTUH: .

Bunbl caMoCTOATENBHON OATOTOBKU CTYIEHTOB I10 TEME: .

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

Conepxanre Tembl: IIpuMeHeHHe cucTeM Kiacca low-code, Nno-code i perneHus
NPaKTHYECKMX 3a/0a4 aHan3a OU3HEeC-IaHHbBIX.

®opMBI U METOJBI MPOBEACHHS 3aHATHH MO TeMe, MPUMEHsIeMble 00pa3oBaTeIbHBIC
TEXHOJIOTHH: .

Buibl caMOCTOSITEIbHOM TTOATOTOBKH CTYICHTOB IO TEME: .



5 Meroauueckue YyKazaHusi Qs OOy4YalOIUXCS MO0 H3YYEHMID W PpeajM3auuu
AUCHHUIJIMHBI (MOZYJIs1)

5.1 MerToanyeckue peKOMEHIAIMHM O0YYalOIIMMCH 10 M3YYeHHI0 IMCHUIUIMHBI W TIO
odecrneyeHNI0 CAMOCTOATEILHOI PadoThI

MeToanyeckne peKOMEHIAIUM 110 OPraHU3AIUN CAMOCTOSTEIbHOM padoThI

B Xoae I/I3y‘-IeHI/I$I JOUCIHUITIINHBI CTYI[CHTBI JOJIDKHBI ITOCCHIAaTh ayI[I/ITOpHBIe 3aHATUSA
(JlekIuu, TMPaKTHYECKUE 3aHATHsI, KOHCYIbTamuu). Ocoboe MECcTO B OBJAJCHUU YacThiO TEM
JAHHOM JMCUUIUIMHBI OTBOJUTCSI CAMOCTOSATENBHOM padoTe, MpHU 3TOM BO BpEMs ayIUTOPHBIX
3aHATHH MOTYT OBITh PACCMOTPEHBI U TPOPAOOTaHbl HAKOOJIEe BaXKHBIC M TPYIHBIC BOTIPOCHI 110
TOI>'I NN HHOﬁ TEMEC IUCHMIIJIMHBI, a HpI/IMCHeHI/Ie y)Ke OCBOCHHBIC HABBLIKOB B CMCXKHBIX
TEXHOJIOTHSIX BBIHECEHBI HA CAMOCTOSTEILHOE O0yUCHHE.

B COOTBCTCTBUU C y‘-Ie6HBIM IJIAHOM HaHpaBJICHI/ISI IIOATOTOBKH npouecc I/I3yIIeHI/ISI
JTUCIUILIMHBI IPETyCMaTPUBACT IPOBEJCHHE JIEKIUH, TPAKTHUECKUX 3aHATHI, KOHCYIbTALUM, a
TaK)X€ CaMOCTOSITEIbHYIO PabOTy CTYACHTOB.

Huxe nepeuncnensl mpeHa3HauYeHHbIE AJI1 CAMOCTOSTENIbHOTO U3yYEHUs CTYICHTaMU T
BOHpOCI)I, KOTOpBIC BO BpCMﬁ HpOBCIIeHI/Iﬂ ay,IlI/ITOpHI)IX SaHﬂTI/Iﬁ I/I3yT-IaIOTC$I HCOOCTATOYHO HJIN
M3Y4EHHE KOTOPBIX HOCUT O030PHBIIN XapakTep.

IlepeyeHb U TEMaTHKA CAMOCTOATEIbHBIX PA0OT CTYI€HTOB MO AUCHUIIIHHE

1. Teopus BeposTHOCTEN
2. IlpuxiagHas cTaTucTHKa

5.2 OcobeHHocTn opraHuzauuu OO0y4YeHUs] IS JIML € OrPAHMYEHHBIMH BO3MOKHOCTAMM
310pPOBbSI U HHBAJIM/I0B

[Tpu HEOOXOAMMOCTH 00YHAIONITUMCS U3 YHUCIIA JIUI] C OTPAHUYEHHBIMU BO3MOXKHOCTSIMU
3I0POBbSI 1 MHBAITUIOB (I10 3asiBIICHHIO 00YYAIOIIErocs) MPEI0CTaBIseTCs yueOHas
uH(popMalus B JOCTYNHBIX (pOpMaxX C yUETOM MX UHAUBUAYAIbHBIX NCUXO(PU3UUECKUX
0COOEHHOCTEH:

- JUIs JIUI] C HApYLIEHUSIMU 3pEHMSI: B Ie4aTHOH (popme yBennueHHbIM IpUpTOM; B hopMe
NIEKTPOHHOIO  JOKYMEHTAa;  HMHIUBUAYalbHbIE  KOHCYJIbTAlUM  C  IPUBJICYECHUEM
TU(dI0CYpIOTIEPEBOIUNKA; MHANBUAYAIbHbIE 331aHUSI, KOHCYIbTALIMH U JP.

- 17151 JIMILL C HApYIICHUsIMU CiTyXa: B IeyaTHOH (hopMme; B popMe 37EKTPOHHOTO JOKYMEHTA;
UHAMBHUAYaJIbHbIE KOHCYJNbTAIUM C TPUBJIEUEHUEM CYpAONEPEBOJUMKA; WHAMBHUAYaJIbHbIE
3a/1aHusl, KOHCYJIBTALUU U JIp.

- 17151 JIUI] C HApYILIEHUSIMU OIIOPHO-JBUTATEIILHOTO afnmapara: B ne4atHoil oopme; B popme
JIEKTPOHHOIO JOKYMEHTA; MHANBUIyaJIbHbIE 3a/1aHNUs, KOHCYJIBTALIUU U JP.

6 ®oH OLEHOYHBIX CPEACTB 1JIsl MPOBEICHUsS TEKYLIEero KOHTPOJISI U MPOMeKYTOYHOMN
arrecTauMu 00y4aroMXCcs M0 JMCUMILINHE (MO1YJIIO0)

B coorBerctBun ¢ tpeboBanumsmu PI'OC BO gns arrecranmm 0oOydaromuxcs Ha
COOTBETCTBUE HX IMEPCOHATBHBIX JOCTIIKEHUH IUTAHUPYEMBIM pe3yJbTaTaM oOO0y4eHHs IO
JTUCIUATIINHE (MOAYJTI0) CO3/aHbl (POH/IBI OIEHOYHBIX CPENCTB. THUMOBBIE KOHTPOJIBHBIC 3a/IaHMUS,
METOJMYECKUE MaTepUalibl, OINPEACIAIONIME MPOUEAYPhl OLEHHUBAHUS 3HAHWUM, YMEHHUU U
HAaBBIKOB, a TAK)KE KPUTEPUH U TTOKA3aTEIN, HEOOXOIUMBIE JUTsl OTICHKH 3HAHWUM, YMEHUW, HABBIKOB



U XapakTepu3yllnue dTambl (HOPMHUPOBAHHS KOMIIETCHIMHA B  MPOILECCE OCBOCHUS
00pasoBaTenbHON MTPOrpamMMBl, TipeAcTaBieHb! B [Ipunoxennn 1.

7 Y4eb6HO-MeTOAMYECKOEe M HH(POPMALMOHHOE 0O0ecnievyeHue TUCIHUILINHBI (MO1yJIs1)

7.1 Ocnoenas numepamypa

1. Ananu3 naHHBIX | y4eOHUK J1s By30B / o penakiueid B. C. MxurapsiHa. — Mocksa :
WznatenbcrBo FOpaiit, 2025. — 448 ¢. — (Bricuiee oopazosanne). — ISBN 978-5-534-19964-2.
— Tekcr : onexktponHwnid // OOpa3zoBatenbHas maatdopma HOpait [caiit]. — URL:
https://urait.ru/bcode/560311 (mara obpamenus: 01.09.2025).

2. beccmeptnbiii, 1. A. VckyccTBeHHBIH HWHTEUIEKT. BBeneHre B MHOTOAareHTHBIC

cucteMsl : yueOHuK ansi By3oB/ . A. beccmeprtnsiii. — Mocksa : WznatensctBo IOpaiir,
2025. — 148 c.— (Bwicmiee o6pazoBanme). — ISBN 978-5-534-20348-6. — Tekcr
anekTpoHHBI  //  OOpaszoBarenpHass ~ mmatdpopma  HOpaiit  [caiit] —  URL:

https://urait.ru/bcode/569279 (nara obpamienus: 01.09.2025).

3. Kpusomnanos, C. f., Maremaruka na Python : yue6nux / C. 5. KpuBonanos, M. b.
XpunynoBa. — Mocksa : KuoPyc, 2022. — 455 c¢. — ISBN 978-5-406-09765-6. — URL:
https://book.ru/book/943665 (nara obpamenus: 18.06.2025). — TekcT : 37€KTPOHHBIN.

7.2  Jlonoanumenvnas numepamypa

1. KosameBa, M. A., AHaim3 maHHbBIX : y4eOHOoe mocoOme / M. A. Kosanera, P. U.
bremupoBa. — MockBa : Pycaitnc, 2023. — 62 c. — ISBN 978-5-466-02238-4. — URL:
https://book.ru/book/947451 (nara obpamenus: 18.06.2025). — TekcT : 37€KTPOHHBIN.

2. IMapmmnanesa, JI. C., MHoromepHsiii ananu3 nanHbix Ha Python : yuebnuk / JI. C.
[Mapmmanesa, A. A. ITapmuaneB. — Mocksa : KuoPyc, 2024. — 129 ¢. — ISBN 978-5-406-
12606-6. — URL: https://book.ru/book/951954 (mara oOpamenus: 18.06.2025). — Tekcr :
AIEKTPOHHBIN.

3. IIpotomesaxonoB A.B., IIsmnoB I1.A., CagoBaukoB B.E. Anroputmer Data Science u ux
npakTuueckas peanuzaius Ha Python : YueOnoe mocoOue [Dnextponnsiii pecypc] : Unadpa-
Nmxenepus , 2022 - 392 - Pexxum nocryna: https://znanium.com/catalog/document?id=417222

4. ConosbeB, B. 1., AHanu3 naHHbIX B 5KOHOMUKE: Teopus BEposATHOCTEH, MPUKIaIHAs
CTaTUCTHKa, 00paboTka M aHanu3 AaHHbIX B Microsoft Excel. : yue6nuk / B. U. ConoBbeB. —
MockBa : KuoPyc, 2025. — 497 c¢. — ISBN 978-5-406-13693-5. — URL:
https://book.ru/book/955517 (nara obpamenus: 18.06.2025). — TekcT : 371€KTPOHHBIH.

7.3 Pecypcor ungpopmayuonno-menekommynukayuonnoi cemu ""Humepnem',
6KI0uas npogeccuonanvuvie 06a3bl OAHHBIX U UHPOPMAUUOHHO-CRPAGOUHDIE
cucmemul (npu HeodxX00uUMOCmuU):

1. O6pazoBarensHas miatpopma "FOPANT"

2. OmnektponHas Oubmmorteunass cucreMa ZNANIUM.COM - Pexum pgocryna:
https://znanium.com/

3. DnexTpoHHO-OMOMMoTeuHas cucrema "BOOK.ru"

4. Open Academic Journals Index (OAJI). [Ipodeccuonanbuas 6a3a maHHBIX - Pexxum
noctyma: http://oaji.net/

5. Ilpesunmentckas Oubnuoreka wuMm. b.H.Enpimna (0a3a [maHHBIX —pa3iHyYHBIX
npodecCHOHANIBHBIX 00acTei) - Pexxum goctyma: https://www.prlib.ru/

6. Hudopmaunonno-crpaBounas cucrema "KoncymbranTt Ilmoc" - Pexum poctyna:
http://www.consultant.ru/



8 MarepuajbHo-TeXHHYECKOe oO0ecrevyeHHe IUCHUIIMHBI (MOAYJsl)) W MNepevYeHb
MH(OPMANMOHHBIX TEXHOJIOTHI, MCMOJb3YeMbIX MPH OCYIIECTBJIEHUU 00Pa30BATEJIHLHOIO
npoiuecca no AMCUMILVInHe (MO1YJ/II0), BKJIIOYAsl MepevyeHb MPOrpaMMHOro odecrevdeHust

OcHOBHOE O6ODVI[0BaHI/IeZ

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

e Monutop obnaunsiii 23" LG23CAV42K/Mbis Geniu

e MynsTuMenuitaelii mpoextop Nel Casio XJ-V2

e O6maunsiii Mmonutop 23" LG CAV42K

e O6maunsiii Morutop LG Electronics yepHblii +K1aBUaTypa+Mbliiib

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

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

IIporpamMmmHoe o0ecIieyeHue:

e Microsoft OfficeProffessionalPlus 2019 Russian
o Python
e Windows




MUHOBPHAYKHU POCCHUN
BJIAJIUBOCTOKCKMII TOCYJIAPCTBEHHBI YHUBEPCUTET
HAYYHO-OBPA30OBATEJIbHBIN IIEHTP "MUCKYCCTBEHHBII UHTEJJIEKT"
@DOoH/] OLIEHOYHBIX CPEICTB
JUISl IPOBEJICHUSI TEKYILET0 KOHTPOJISt
Y IPOMEXKYTOYHOM aTTECTAlMU MO TUCHUILINHE (MOIYIIIO)

TEXHOJIOI'MM HICKYCCTBEHHOI'O UHTEJIJIEKTA

Hanpasnenue u HanpaBiIeHHOCTh (IPOQIIIB)
37.04.01 Ilcuxomnorus. Ilcuxonornueckoe KOHCYJIbTUPOBAHUE

I'ox nabopa na OIIOII
2025

dopma 00ydeHus
OuHas

Bnagusoctok 2025



1 Ilepedennb (popMHEpyeMbIX KOMIIETEH M

Kox n popmynupoBka KOMIIETEHIIH
Hazpanue OIIOII BO, AL 1 bopmymp H Kox n popmynupoBka HHIAKATOPA JOCTIDKCHHS

COKpameHHOe u KOMIICTCHIIUHN

37.04.01 «IIcuxomoru | OIIK-3 : CocoOeH ncmoap30BaTh OIIK-3.48 : [IpumeHsIeT MpOrpaMMHBIE HHCTPYM
I Hay4HO 00OCHOBAHHBIE MOAXObI U | €HTaJbHBIE CPEJICTBA JUIS PEIICHHS CTaHIaPTHEI
(M-TIC) BJIN/IHBIE CIIOCOOBI KOJIMUECTBEHH | X 3a/a4 NpoghecCUOHATIBHON IeSTEIbHOCTH
O M KaYECTBEHHO! JUAarHOCTUKHU U
OLICHKH JJIsl pELIEHUsI HAy4HBIX, TP
UKJIAJHBIX U 3KCIIEPTHBIX 3a/a4

KommeTeHnust cunraercsi ChOpMUPOBAHHOMW Ha JAHHOM 3Talle B CIIy4ae, €CIIU MOITy4YCHHbIC
pe3ynabTaThl OOYYeHHs [0 JUCHUIUIMHE OLICHEHBI IOJOXKHUTENbHO (JMana3oH KpPHTEPHEB
OLICHUBAHUSI PE3YJIbTaTOB O0YUCHHS «3a4TCHOY, «YIOBICTBOPUTEIBHOY, «XOPOILIOY, KOTIHIHOY).
B ciydae OTCYTCTBUSI IOJOXXUTENBHOH OLIEHKM KOMIICTCHIMS HAa JaHHOM JTale CYUTACTCS
Hec(OPMUPOBAHHOM.

2 [loka3aTe/iu OlleHUBAHUS NJIAHUPYEMBbIX Pe3yJIbTATOB 00y4YeHHUsI

Komnerennus OIIK-3 «CnocobeH ucmonb30BaTh HAYyYHO 00OCHOBAHHBIE TIOXO/IbI U
BaJIUIHBIE CIIOCOOBI KOJMUECTBEHHOM U KaUeCTBEHHOM TMarHOCTUKHU M OLICHKH JUIsl PELICHUs
HayYHBIX, IPUKJIAJHBIX U IKCHEPTHBIX 3a]1a4»

Ta6muma 2.1 — Kpurepuu OlIeHKH WHIUKATOPOB JIOCTHKEHUS KOMITCTCHIINH

PesynbraTel 00y4ueHHUs 110 AUCIMIUINHE
Kox n popmymuposka uumukar | Ko | Tu Kpurepun onieHnBaHus pe3yabT
opa JocTwkeHus kommnereHnuu | A [ 1 aToB 0Oy4YeHU
pe | pe Pesynbrar
3- | 3-
Ta | Ta
OIIK-3.4B : [IpumeHnseT nporpa Pl 3H | COBPEMEHHBIX HalpaBJEHUH pa | NOHMMaHUE pa3HUILIBI HANpaBie
MMHbIE HHCTPYMEHTAJIbHBIE CPe | 4 aH | 3BUTHA KOMIBIOTEPHBIX TEXHON | HHH PA3BUTHA KOMITBIOTEPHBIX
JICTBA JUISl PEIICHNs] CTaHJIapTH ne | ormi TEXHOJIOTHH
bIX 33/124 IPO(ECCHOHANBHOM J| v NPUMEHATH COBPEMEHHBIC HAIIP
€ATEJIbHOCTH P/l | Me | aBneHMS KOMITBIOTEPHBIX TEXHO | TIOHMMaHWE OCHOBHBIX METOJIOB
1 HU | Jorwmit it XpaHeHus, 00paboTK | pabOTHI C TaHHBIMH
e U M IPEJICTABJICHUS TaHHBIX
Ha | paboTbl ¢ HHCTpYMEHTaMHU aBTO CKOPOCTD H TOIHOCTD BRITIOMHE
P % HUS TUIIOBBIX Olleparuii 06pado
BBl | MaTH3MPOBAHHOW 00PAaOOTKHU U
1 « HepopMaIH TKH JaHHBIX B CHIEIIMATU3UPOBA
HHOM 110

Tabnuia 3amosHgeTcs B COOTBETCTBUU € pa3aenoMm 1 PaGoueil mporpaMmbl TUCHUIUIMHBI
(Momyst).

3 IlepeyeHb OLIECHOYHBIX CPEACTB

Tabmuua 3 — IlepedyeHpb OLIEHOYHBIX CPEJCTB MO TUCIMILIMHE (MOIYIIIO)

Konrponupyemsie ruianupyembie pe3 | Konrponupyembie Temsl 1 | HanmeHOBaHUE OLIEHOYHOTO CPECTBA U TP
YIBTaTHl 00y4YeHUS HCITUTIIIHEI eacrasienue ero 8 @OC




. IIpomexyTouHas at
Texyuwmii KOHTPOIb
TecTalus
Ounas popma 0OydeHUS
PII1 3HaHUEe : COBpeMEeHHHIX H | 1.2. AHanmm3 maHHBIX, 60
anpaBIICHUI Pa3BUTHA KO | BINWE JaHHbBIE, HAIIPABICH Teer Teer
MIBIOTEPHBIX TeXHOJOTH | us Data science, cuctemsl
i OM3HEC-aHATHUTHKH.
PI1 YMeHue : IpUMEHATH COB
1.1. KomnbroTepHsle TeXH
pEMEHHBIE HalpaBIICHHS
OJIOTUH KaK HHCTPYMEHT
KOMITBIOTEPHBIX TEXHOJIOT
. XpaHeHus1, 00padoTky, an | Tect Tect
uit 115 XxpaHenus, 0opado
anu3a ¥ NpeCTaBICHUS 1
TKHU W TIPEJICTaBICHUS 1aH
AQHHBIX U MH()OPMAIHH.
HBIX
P/1 HaBbIk : paboTHI ¢ HHCTPY
MeHTamu apromatu3upoB | 1.11. Cucremsl kinacca lo | Ipaktuueckas pado | IlpakTudeckas pabo
aHHO# 00paboTku uHpOp | w-code, no-code. Ta Ta
Maluu
P2 3HaHUE : OCHOBHBIX KOHI] 1.3. Cuctembl XpaHeHUs U
enmuit Data Science u 6u3 | Bu3yanm3anuu naHHBIX. P
! YaTH3ALHH A Tect Tect
Hec-aHAINTHKA OCCHICKHH CETMEHT PBIHK
a.
PJI2 YMeHUe : aHaIM3UPOBATh | | 8 Maccusbl faHHBIX (1 | [Ipaxtideckas paGo | IlpaxTudeckas pa6o
OoIpIINC JAHHBIE atadpeiimbl). Ta Ta
P/12 HaBbIk : ucnionp3oBaHus
1.5. UncnoBele U HEUUCIIO
nH(pOPMAIMOHHBIX TEXHO [TpakTrdeckas pado | IIpakruueckas pabo
o BEIC JaHHEIC (BBIOOPKH, B
JIOTHH JUISl pEIICHNS TTPaK Ta Ta
EKTOPHI).
THYECKHX 3a]ad.
PJI3 3nanue : popmaToB xpane | 1.4. [TomroToBka JaHHBIX
HUSI JaHHBIX (XIsX, csv, tX | Uit aHaM3a 1 BU3yaau3a
t) uun. Havansusie HaBbiku. | [Ipaktuueckas pabo | Ilpaxtndeckast pabo
Tabmmunble mpomeccopsl, | Ta Ta
(dhopMaThl XpaHCHHS JaHH
BIX.
P13 YMeHHe : IOAIrOTAaBIMBAT | | 7. Heuncnosble gannble | [Ipaxrideckas pa6o | IlpaxTudeckas pa6o
b JaHHBIE JUUIS aHAJIN3a Ta Ta
P3 Hagpik : ouncTku U mpeod
pasoBaHus JaHHBIX B Ta0 | 1.6. Uncnoseie xapakrepu | Ilpaktnueckas pabo | IIpakrudeckas pado
m4HbIX nporeccopax (Ex | cruxu BeIOOpOK. Ta Ta
cel, Calc)

4 Onucanue npoueaypbl OCHUBAHUA

KauectBo Cq)OpMI/IpOBaHHOCTI/I KOMIETEHIIMM Ha [JaHHOM JTale OILIEHUBAETCSI IO

pe3yibTaTtaM TeKYIIUX U MPOMEXYTOUHBIX aTTECTAllU MPH MOMOIIY KOJINYECTBEHHON OLIEHKH,
BbIpa)kKeHHOU B Oayutax. MakcumanbHas cymMma 0ajuloB 1Mo JUCHMIUIMHE (Momyiro) paBHa 100

Oasam.

KauecTBo chopMHpOBaHHOCTH KOMIETEHLUN Ha JAaHHOM 3Tale OLEHUBAETCS 110 pe3yibTaTaM
TEKYIIUX U MPOMEXYTOUHBIX aTTECTAIMi MPU MOMOIIN KOJTMYECTBEHHOW OIIEHKH, BBIPAKEHHOM
B O6aytax. MakcuManbHas cymMMa OaiioB 1o JUCHMITIMHE (Moayito) paBHa 100 Oanmam.

Bun yaebHol nesTenbHOCTH

OHBHO‘IHOC CpE€ACTBO

[Ipaktiueckas padora | Tect Hroro
Jlexuus 10 10
IIpomexxyTodHas arTecTanus 30 30
IIpakTudeckue 3aHsATHS 40 40




CamocTosTenbHas padbora

20

20

Hroro

60

40 100

Cymma 0amioB, HaOpaHHBIX CTYIEHTOM I10 BCEM BUAAM y4eOHOM NESTEILHOCTH B paMKax
JTUCIUILINHBL, IEPEBOJUTCS B OLIEHKY B COOTBETCTBUHU C TaOIHUIICH.

CymmMa Gano
B
OreHKa 110 POMeK
YTOUYHOM arTecTany | XapakTepHCcTHKa KauecTBa COPMHPOBAHHOCTH KOMIIETCHIHN
IO JUCL | H
IIJIMHC
CTyneHT IeMOHCTPUPYET COPMUPOBAHHOCTD JUCIUILTHHAPHBIX KOMIIETEHIUH, 00H
«3a4TeHoy / apy’KUBaeT BCECTOPOHHEE, CHCTEMaTHUECKOE U ITyOOKoe 3HaHUe y4yeOHOro MaTepua
o191 110 100 71a, yCBOMII OCHOBHYIO JIMTEPATYPY U 3HAKOM © JIOTIONTHUTENBHON JIUTEPaTypoii, peko
MEHIOBaHHOM MPOrpaMMoii, yMeeT CBOOOIHO BBITIONHATH IPAKTUUECKHE 3a0aHUs, TP
«OTIHYHO» €IlyCMOTPEHHBIE IPOTPaMMOH, CBOOOTHO OIIepUpyeT MPHOOPETEHHBIMH 3HAHUAMH, Y
MEHUSIMH, IPYMEHSIET MX B CHTYallUsIX MTOBBIIIEHHON CI0KHOCTH.
«3a4TCHOY / CTyneHT NeMOHCTpUPYET CHOPMHUPOBAHHOCTH UCIUIUIMHAPHBIX KOMIICTEHIUH: OCH
ot 76 110 90 OBHBIC 3HAHUS, YMEHUSI OCBOCHBI, HO JIOITyCKAIOTCSl HE3HAUNTEIbHbIC 0101_11/1610/1, HeToY
HOCTH, 3aTPYAHECHUS IPU aHATUTHIECKHUX ONEpalusiX, HepeHoce 3HAHNN U yMEHUH H
«XOopomo» a HOBBIE, HECTAHJAPTHBIC CUTYAIIHN.
«3a4TeHO» / CTyneHT NeMOHCTpUpPYET COPMHUPOBAHHOCTD TUCIMILUIHAPHBIX KOMIICTSHIINH: B X0
Jie KOHTPOJIBHBIX MEPONPHUATHH TOITYCKalOTCS 3HAYUTETbHBIE OLIMOKH, IPOSBIAETCS
ot 61 no 75 OTCYTCTBHE OT/IEJIbHBIX 3HAHUM, YMEHUH, HABBIKOB 110 HEKOTOPBIM AMCHUILUIMHAPHBI
«YAOBJICTBOPH. | KOMIIETEHITHSM, CTYCHT UCTIBITHIBAET 3HAUUTEIbHBIC 3aTPyJHEHUS IIPH OTIEPHUPOB
TCJIBHO» AQHWU 3HAHUSIMH ¥ YMEHUSIMU TP UX NIEPEHOCE Ha HOBBIC CUTYAITHH.
«He 3a4TeHO» /
ot 41 110 60 VY cTynenra He ctb(ipanOBava JUCIUILUTHHAPHBIE KOMIIETEHIIUH, TIPOSBIISETCS] HEJ0C
«HEYIOBJIETBO | TAaTOMHOCTb 3HAHWIA, YMCHHH, HABBIKOB.
PUTCIILHO
«He 3a4TeHO» /
o1 0 10 40 JucuumirHapHble KOMITETEHINI He C(I)OpMI/IE)OBaHI)I. [MposiBisieTcs MONHOE WK MTPaK
«HEYIOBJIETBO | THYECKH MOJIHOE OTCYTCTBUE 3HAHUMH, YMEHUH, HABBIKOB.
PUTEIBHOY

CYMMa 68.J'IJ'IOB, Ha6paHHBIX CTYACHTOM II0 BCEM BHIaM yqe6H0171 ACATCIIbHOCTHU B paMKax
JAUCHUIIIIMHBI, ICPEBOAUTCA B OLICHKY B COOTBCTCTBHU C Ta6J'II/IH€I\/'I.

CymmMa Gano

Or1ieHKa 110 TPOMEX

JIBHO)

5 YTOYHOH aTTecTaIu XapakTepucTHKa KauyecTBa C(hOPMUPOBAHHOCTH KOMITETEHIINT
O AUCLMIUIN
He 1
CTyzeHT IeMOHCTPHpPYET CHOPMHUPOBAHHOCTH JUCIMILUTHHAPHBIX KOMIICTEHIINH, 00Ha
PY’KHBaeT BCECTOPOHHEE, CHCTEMAaTHIECKOE U TITy0OKOe 3HaHNe yaeOHOTO MaTepHana
o191 10 100 «3a4TeHo» / » YCBOWII OCHOBHYIO JIUTEPATYPY M SHAKOM © JIOTIOJIHUTENILHOM TNTEepaTypoil, pexome
«OTIIMYHO HJ/IOBaHHOU IPOTPaMMOii, yMeeT CBOOOIHO BBIMOJIHATE NPAKTUYECKHE 3aJaHusl, P
YCMOTpEHHBIE TPOrpaMMOi, CBOOOIHO ONIEpHPYET NPHOOPETEHHBIMH 3HAHUSAMH, YME
HUSIMU, IPUMEHSIET UX B CUTYallUsIX TOBBIIIEHHOH CI0KHOCTH.
CTyzeHT 1eMOHCTpUpPYeT CHOPMHUPOBAHHOCTS JUCIUILIMHAPHBIX KOMIIETEHITHN: OCHO
ot 76 110 90 «3a4TeHO» / BHBIC 3HaHUS, YMEHUSI OCBOCHBI, HO JJOIYCKAIOTCSl HE3HATHTEIIbHBIE 0}111/161(1/1, HETOYH
«XOPOIIO» 0CTH, 3aTPYAHECHUSI P aHATUTHYECKUX OTIEPaNnsIX, HepeHoce 3HaHUH U yMEHUH Ha H
OBbIE, HECTAHJAPTHBIE CUTYAIUH.
CryzieHT AeMOHCTPHPYET CPOPMHUPOBAHHOCTD TUCHUIUIMHAPHBIX KOMIIETCHIIUI: B X0
«3a4TeHO» / Jie KOHTPOJIBHBIX MEPOIPHUATHH JOMYCKAIOTCS 3HAYUTENIbHbIE OLIMOKH, IPOSBIAETCS O
oT 61 o 75 «yIIOBJICTBOPUTENb | TCYTCTBHE OTIEIbHBIX 3HAHUH, YMEHUH, HABBIKOB 110 HEKOTOPHIM AUCIUIUIMHAPHBIM K
HO» OMIIETEHIUSM, CTY/ACHT UCIIBITHIBACT 3HAUNTENIbHbIE 3aTPYIHCHUS IPH OIEPUPOBAHH
Y 3HAaHWSIMH M YMEHHUSIMH IPH UX IIEPEeHOCEe Ha HOBBIE CHTYAIHH.
«He 3a4TeHO» /
ot 41 110 60 ey IoBICTBOPUTE VY cryneHTa He cd)(zpmnposziﬂm JUCLUITMHAPHbIE KOMIIETEHINH, IPOSBIISIETCS] HEA0C
TaTOYHOCTh 3HAHUH, YMEHHIA, HABBIKOB.
JIBHO»
«HE 3a4TECHO» /
JlucuumHapHbIe KOMITETEHIINN He copMHUpoBaHs!. [IposBisercs moaHoe wiM Ipak
ot 0 1o 40 «HEYJOBJIETBOPHUTE

TUYECKH ITOJTHOE OTCYTCTBHE 3HAHUH, yMEHUH, HAaBBIKOB.




S IlpuMepHbIE OLIECHOYHBIE CPeACTBA

5.1 Ilpumepsl 3agaHu 1)1 BBINOJHEHNs MPAKTHYECKUX padoT

3aoanue 1: Hanucanue mporpaMMHOTO KO/a, TO3BOJISIONIETO MOATOTOBUTH JaHHBIE [T
aHanmM3a W BU3yanu3anuu (paboTa C MPOIMyCKaMH, IMPHUBEICHHE TaHHBIX K CTaHAAPTHOMY
TaOTMYHOMY BUY U T.1.)

3aoanue 2: HanucaHue nNporpaMMHOIO KO0Ja, ITO3BOJISIOIIETO MOCTPOUTH IPABHIIbHBIE
JUarpaMMbl pacrpeeNieHus A KaXJa0ro TUIa TaHHBIX, 00bSICHEHNE OTYYEHHBIX PE3yJbTaToB.

3aoanue 3: Hanucanue nporpaMMHOrO KoOJAa JUIsl TMPOBEICHUS OMUCATEIHHOU
CTaTHCTUKH JTAHHBIX, BU3yaJn3alus U 0O0bsICHEHHE MOyYEHHBIX PE3yIbTaTOB.

3aoanue 4: Hanucanue mporpaMMHOIO KOAAa Uil IPOBEAEHUS PaCIIMPEHHOTO
YaCTOTHOTO aHalM3a, aHalih3a B3aUMOCBS3eH MEXIY KaTeropualbHbIMU MEPEMEHHBIMU,
BU3yaJIU3aIUsl U 00BSICHEHUE MOJTyYCHHBIX PE3YJIbTaTOB.

3aoanue 5: Hanucanue nporpaMMHOTO K0/, TO3BOJISIOIIETO CO3AaBaTh NaTadpeiimMbl 1
Cpe3bl, MPOBOJAUTH 0a30BbIe omepauuu Haj natadppeiMaMu C UCHOJIb30BAaHUEM CTaHAAPTHBIX
METO0B OOBETMHEHNUS JaHHBIX, TPOBOJIUTH OIICHKY KaueCTBa IaHHBIX.

3aodanue 6: 3arpy3ka JaHHBIX C TOMOIIBIO CHCTEM Kiacca low-code u no-code,
IPOBE/ICHUE MTOATOTOBKH JaHHBIX, X MPEIBAPUTEILHOTO aHaN3a U Busyanu3anun. OObsicHeHne
MOJTy4YEHHBIX PE3yIbTaTOB.

Kpamkue memoouueckue ykasanus

[Tocne BBIMOTHEHHS KaX10H MPaKTUYECKON pabOThl CTYACHT JOJIKEH MPEACTaBUTh OTYET
0 €€ BBINIOJTHEHUH, a TAK)KEe OTBETUTH HA COIYTCTBYIOIINE BOIIPOCHI IO TEME.

Llkana oyenxu

ba
Ne | mn | Omnumcanue
bl
10 | CTyaeHT NeMOHCTPUPYET YMCHHUS HA UTOTOBOM YPOBHE: YMEET CBOOOTHO BBITIOHATH MMPAKTHUCCKHE 3aIaHHs, TP

5 | -1 [ mycmoTpenHsie mporpamMmoii, CBOOOIHO ONIEPUPYET MPHUOOPETEHHBIMU YMCHUSAMH, TIPUMEHSIET UX B CUTYaIlUAX 10
1 BBIIIEHHOM CJIO)KHOCTH.
8 CTyAeHT IeMOHCTPUPYET YMEHHS Ha CPEIHEM YPOBHE: OCBOMII OCHOBHBIE YMEHHUS, HO TOMYCKAIOTCS HE3HAYHUTEIb
4 9 HBIE OLIMOKY, HETOYHOCTH, 3aTPY/JHEHHUS IPU aHATUTHICCKUX OMEpPAIUsIX, IEPEeHOCe YMCHUI Ha HOBbIE, HECTAHA

PTHBIE CHUTYaIIHH.
CTyZAeHT IeMOHCTPHPYET YMEHHMS ¥ HABBIKK Ha 6a30BOM ypOBHE: B X0JI¢ KOHTPOJIBHBIX MEPONPHUITHI JTOMYCKaIOT

3 6— | cs1 3HaUMTENBHBIC OITUOKHU, MPOSBIAETCS OTCYTCTBUE OTJACIBHBIX YMCHHUH, HABBIKOB MO AUCIUIUIMHAPHON KOMIIETE
7 HITMH, UCTIBITHIBAIOTCS 3HAYMTENbHBIC 3aTPYAHCHHUS TIPU OTICPUPOBAHUH YMCHUSMH U MPH UX TMEPEHOCE Ha HOBBIC
CUTYyaIIUH.
5 3— | CryaeHT AeMOHCTPHpYET YMEHHS U HAaBBIKHA Ha YPOBHE HIDKE 0A30BOTO: MPOSIBISIETCS HEAOCTATOYHOCTh YMEHHH 1
5 HAaBBIKOB.
0- .
1 2 CTyZEeHTOM MPOSIBISIETCS TIOJHOE WIIH TPAKTHYECKHU MTOJTHOE OTCYTCTBHE YMEHHI M HABBIKOB.

5.2 KoHTpOJIbHBIH TeCT

Tect 1: Anaau3 1aHHBIX, OoJIbIIMeE aHHBIEe, HanpaBJjeHus Data Science, cucrembl
OM3HEC-aHAJIUTHKH

1. Kakoii MeTo/ aHaJIM3a JAHHBIX UCTIOJIb3YETCS TSl BBISIBJICHUS CKPBITHIX
3aKOHOMEPHOCTEH B O0JIBIINX MaccuBax uHpopmauu?
a) OnucaTtenpHast CTATUCTUKA
b) Data Mining
c) Jluneitnas perpeccus
d) Buzyanuzarus
2. Kaxas xapakrepuctuka Big Data onmceiBaeT pasHoo0Opasue (opMaToB JTaHHBIX ?
a) Volume
b) Velocity
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c) Variety

d) Veracity

Kakoii Tun MammHHOTr0 00y4eHUs UCIONB3YET pa3MEUCHHBIE JaHHbIC I 00ydeHus?
a) OOyueHue ¢ yuyuTenem

b) Obyuenue 6e3 yuurens

¢) CMemanHoe oOy4deHue

d) I'my6okoe oOyueHue

Kakoli HHCTpyMEHT 103BOJISIET CO37]aBaTh MHTEPAKTUBHBIE NAIO0p bl O6€3 HamMCaHUs
Kozxa?

a) Jupyter Notebook

b) Tableau

c) Apache Spark

d) TensorFlow

Kakoii anroput™ ucnosib3yercs JUist pa3JesieHus JaHHbIX Ha TPYIIbI 0 CXOXKECTH?
a) Jluneitnas perpeccus

b) Meton k-cpenaux

¢) JepeBo pemiennii

d) SVM

Kakoli mpouecc npeoOpa3yeT chlpble JaHHbIE B IPUTOIHBIN U1l aHanu3a popMmart?
a) Data Cleaning

b) Data Aggregation

c) Data Wrangling

d) Data Visualization

Kakolii moka3arenb OleHUBAET TOYHOCTh PErPECCUOHHON MoIenH?

a) Accuracy

b) F1-score

) R-xBampat

d) Precision

Kakas 6ubmmoreka Python warme Bcero ncnomnb3yercst st paboThl ¢ TaOIMYHBIMU
TaHHBIMA?

a) NumPy

b) Pandas

c¢) Matplotlib

d) Scikit-learn

Kakoii meron HE ucnonb3yercs ans o0pabOTKK MPONMYyIIEHHBIX 3HAYSHH?

a) YangeHue CTpoK ¢ IpOIyCKaMH

b) 3aMeHa cpeHUM 3HaYECHHUEM

¢) 3aMeHa HyJIIMHU

d) llIndpoBanue naHHBIX

Kakoii uacTpymeHT ucnonssyercs ais ynpasienus workflow B Data Science npoexTax?
a) Apache Airflow

b) Microsoft Word

c¢) Adobe Photoshop

d) WinRAR

Tecrt 2: boubiue JaHHBIE M CHCTEMBbI XPAHEHHA
Kakoli mpyHIINII JEKUT B OCHOBE TEXHOJIOTUN OJIOKYEHH?

a) Pernnmukanus naHHbIx
b) JleeHTpann30BaHHOE XpaHEHUE



c¢) Pacnipenenennslii peectp
d) Bce BhImenepedncieHHoe
2. Yro Takoe "data lake"?
a) XpaHWIUIIE HECTPYKTYPUPOBAHHBIX JTaHHBIX
b) Pensiiimonnas 6a3a JaHHBIX
¢) Cucrema BU3yaan3anuu
d) Uactpyment ETL
3. Kakoit ”HCTpyMEHT UCHIOJIB3YETCs JIJIsl IOTOKOBOW 00pabOTKM JaHHBIX B pealbHOM
BpEMEHU?
a) Apache Flink
b) Apache Hadoop
c) Apache Hive
d) Apache Spark
4. Yro Takoe "sharding" B 6a3zax gaHHBIX?
a) ['opu3oHTaNIBHOE pa3/IeieHUe TaHHbIX
b) BepTukanbHoe pa3aeneHue 1aHHbIX
c¢) CxaTtue JaHHBIX
d) llIndpoBanue TaHHBIX
5. Kakoii Tun 6a3bl JaHHBIX ONTUMAJIEH JJI XpaHEHUS! BPEMEHHBIX Ps0B?
a) InfluxDB
b) MongoDB
c) PostgreSQL
d) Redis
6. UYro Takoe "CAP-Teopema"?
a) Teopema o coriiacoBaHHOCTH, JOCTYITHOCTH M YCTOMYMBOCTH K Pa3ACIICHUIO
b) Teopema o ckopocTr 00pPabOTKH JTaHHBIX
¢) Teopema 0 6€30TTaCHOCTH JTaHHBIX
d) Teopema o macmTabupyemMocT!
7. Kaxoit popmaT TaHHBIX 00ECIIEUNBACT CXEMY ISl CTPYKTYPHUPOBAHHOTO XPAHCHHS?
a) CSV
b) JSON
c) Parquet
d) XML
8. Uro Takoe "lambda-apxutexrypa"?
a) [Togxon k 06paboTke OONMBIIMX AAHHBIX, cOUeTaroIui batch u stream processing
b) ApXUTEeKTypa MUKpPOCEPBUCOB
¢) Mogens rimy06okoro o0yueHus
d) Cnioco0 xpaHeHus1 JaHHBIX
9. Kakoit mHCTpYMEHT Hcnionb3yetcs s yrpasneHus workflow B data pipeline?
a) Apache Airflow
b) Apache Kafka
c) Apache Spark
d) Apache Hadoop

10. Urto TaKoe "polyglot persistence"?
a) Hcnonb3oBanue pa3sHbBIX CYB[ s pasHBIX THUIIOB JaHHBIX
b) XpaHeHue JTAaHHBIX B OJIHOM dbopmate
c) MeTton CKATHUS JTAaHHBIX

d) Crioco0 peruikanum JaHHBIX

Tect 3: CucTeMbl XpaHeHHsl M BU3yaIu3alnu JaHHbIX. Poccuiicknii cerMeHT pbIHKa
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Kaxkoii poccuiickuii HHCTPYMEHT UCIOIb3YETCs 1JIsl BU3yIM3alMU T€0IaHHbIX ?
a) AAnnexc.Kaptel

b) Google Maps

c) 2GIS

d) OpenStreetMap

Kakas poccuiickas mnatdopma nIpeaocTaBisieT CepBUC PACIIO3HABAHUS JIHIL?

a) VisionLabs

b) Annexc.Ob6mako

c¢) CoepTex

d) Mail.ru Group

Kakoli poccuiickuii TpOAYKT UCHIOIB3YETCS ISl YIIPaBJIE€HUs JaHHBIMU?

a) DataSphere ot SInnekca

b) Google Data Studio

c) Tableau

d) Power BI

Kaxoit poccutickuii ceppuc npenoctanisieT APl ais 00paboTKH €CTECTBEHHOTO sSI3bIKa?
a) Snnexc.O6naxo

b) ChatGPT

c) Google NLP

d) IBM Watson

Kakoli poccuiickuii ”HCTpYMEHT MCIOJIB3YETCs JUIsl aHalIu3a JI0roB?

a) ELK Stack

b) ClickHouse

c) Grafana Loki

d) Zabbix

Kakoii poccuiickuif poAyKT UCIONIB3YETCS TSl XpaHEHHS] BPEMEHHBIX PsiIoB?
a) InfluxDB

b) TimescaleDB

c) VictoriaMetrics

d) Prometheus

Kaxoit poccutickuii cepuc npenoctaniseT oonaunasie GPU nmst ML?

a) Selectel

b) Annexc.O6naxo

¢) Mail.ru Cloud Solutions

d) Bce nepeuncienusie

Kakoii poccuiickuif ”HCTPYMEHT UCIIOJIb3YETCS TSl yIpaBIeHUs] MeTaJaHHBIMU?
a) Apache Atlas

b) DatalLens

¢) Amundsen

d) Annexc.Metpuka

Kaxoit poccuiickuii mpoAyKT UCTIOIB3YETCs ISl TOTOKOBOW 00pabOTKH JaHHBIX ?
a) Apache Kafka

b) Annexc.lloroku

¢) Apache Flink

d) Apache Spark

Kaxoii poccuiickuil cepBHUC MPeOCTaBISIET HHCTPYMEHTHI 1711 KOMIIBIOTEPHOTO 3pEHUs?
a) SAnnexc.O0nako

b) CoepTex

c) VisionLabs

d) Bce nepeuncrnennbie



Tect 4: Ananu3 1aHHBIX, 0oJIbIIMeE IaHHBIE, HanpaBJjeHus Data Science, cucrembl

OM3HeC-aHAJIUTHKHU

10.

Kakoii MeTos1 ucnosnb3yercs Jisi aHajdn3a BpeMEHHbIX psaoB?

a) ARIMA

b) K-means

c) SVM

d) Random Forest

Uro o3znauaet repmuH "Feature Engineering" B MammmuHoM 00y4yeHUn?
a) Y aneHuve Bcex MPU3HAKOB

b) Co3nanue u mpeoOpa3zoBaHKe MPU3HAKOB

¢) Buzyanuzauust naHHBIX

d) HlndpoBanne gaHHBIX

Kaxoit asiroput™ HCIoab3yeTcs 1uisi OOHAPYKEHUSI aHOMAaJTUi ?

a) JIuneitnas perpeccus

b) Isolation Forest

¢) Jloructuueckast perpeccus

d) Merton riaBHBIX KOMIIOHCHT

Kakoii mokazaTesns OlleHHBAaeT Ka4eCTBO OMHAPHOM KiTacCHU(pUKAIN?
a) MSE

b) RMSE

c) ROC-AUC

d) R-squared

Kakoli HHCTpYMEHT HCIOJIb3YeTCs AJIi aBTOMATUYECKOTO MAIIMHHOTO O0y4YeHHS
(AutoML)?

a) TensorFlow

b) PyTorch

¢) H2O.ai

d) Scikit-learn

Kakoii MeTon ucnionb3yercs A 00pabOTKU KaTeropralbHbIX PU3HAKOB?
a) One-Hot Encoding

b) Hopmanuzarus

¢) CrangapTuszanus

d) PCA

Uro Takoe "kpocc-Banuaanusa" B MAIIMHHOM 00y4eHun?

a) YaneHue JaHHBIX

b) Pa3nenenue naHHBIX Ha 00Y4arOIIYIO U TECTOBYIO BEIOOPKH

¢) MHorokpatHoe pa30ueHue JaHHbBIX JJIS OLEHKH MOJIEIH

d) Busyanuszanus pe3yabTaToB

Kakoii anroputm HE otHOCuTCS K aHCcamOeBbIM MeTo1am?

a) Random Forest

b) Gradient Boosting

c¢) K-nearest Neighbors

d) XGBoost

Kakoil ”HCTpYMEHT UCIOIb3yeTCs ISl BEpCUOHUPOBAHUS JTAHHBIX ?
a) Git

b) DVC (Data Version Control)

c¢) Docker

d) Kubernetes

Kakoii meTon ucnionb3yercs ais 0anaHCUPOBKU KIaccoB?

a) Y janeHve npuMepoB MaKOPUTAapHOIO Kilacca

b) SMOTE



¢) YBenuueHue Beca MUHOPUTAPHOTO Kilacca
d) Bce nepeuncieHusie

Tect 5: CoBpeMeHHbIE TEXHOJI0THH 00pa0OTKH 00JIbIINX JaHHBIX

Uro Takoe "data mesh" apxutekrypa?

a) [leneHnTpanu3oBaHHbIN MOAXO K YIIPABICHUIO JaHHBIMU

b) LlenTpann3oBaHHOE XPaHUINIIE JAaHHBIX

¢) Meron Buzyanuzanuu

d) AnroputM MamMHHOTO 00Y4EHUs

Kakoii "HCTpyMeHT ucmoib3yeTcs At 00paboTKU rpadoBBIX TaHHBIX B peaIbHOM
BpEMEHU?

a) Apache Flink

b) Neo4j

c¢) Apache Kafka

d) Apache Spark

Yro Takoe "feature store" B ML?

a) LlenTpanmzoBaHHOE XpaHWIHIIE TPU3HAKOB

b) baza qaHHBIX J7151 JIOTOB

¢) UnctpymenT Busyanuszanuu

d) Cucrema MOHUTOpPUHTA

Kakoii (hopMar qaHHBIX UCTIONB3YETCS IS 3P PEKTUBHOTO XPaHCHHSI BIIOKEHHBIX
CTPYKTYp?

a) Avro

b) CSV

c) XML

d) TXT

Uro takoe "delta lake"?

a) OTKpBITHIH Gopmat XxpaHeHus noBepx data lake

b) Pemsiiimonnast b/

c¢) I'padosas B/

d) UHCTpyMEHT BU3YyaIu3aliu

Kakoii uHCTpyMeHT ucnonb3yercs ans opkectpannu ML workflows?
a) MLflow

b) Apache Kafka

c¢) Apache Hadoop

d) Apache Spark

Yro takoe "data lineage"?

a) OTciexxnBaHue MPOUCXOXKACHUS U IPeoOpa30BaHUM TaHHBIX
b) Meron knacrepuzanuu

¢) AJIropUT™M peKOMEHTaIUiz

d) TexHuka BU3yanu3aiuu

Kaxoit momxom ucronb3yeTcs a1 00padOTKU MOTOKOBBIX JaHHBIX C 3aJIep)KKOi MeHee |
Mmc?

a) Event-driven architecture

b) Batch processing

¢) Microservices

d) Monolithic architecture

Yro Takoe "data fabric"?

a) Enunbiil ypoBeHb TOCTyNa K TaHHBIM

b) UHCTpyMEHT BU3yaTU3aIiuu
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C) AJNITOPUTM MAIIMHHOTO O0yYCHHS

d) Merton xpaHeHuUs TaHHBIX

Kakoii uucTpyMeHT ucnonsiyercs ais ynpasieaus ML monensmu B production?
a) Kubeflow

b) Apache Kafka

c) Apache Spark

d) Apache Hadoop

Tect 6: Poccuiickuii cerMeHT PbIHKA M BU3YAJIM3AIUA JaHHBIX

Kaxoit poccuiickuii mpoaykT siBisieTcst aHanorom Tableau?

a) DatalLens

b) Annexc.Merpuka

¢) 1C:AnanuTtuka

d) Tunbkod ¢ Business

Kakas poccuiickas kommanus pazpadaTsiBaeT miaat(opMy Uit KOMITBIOTEPHOTO 3pEHUs?
a) VisionLabs

b) Anmexc

c¢) CoepTex

d) Bce BrlenepevncieHHbIe

Kakoli poccuiicKuii ”HCTPYMEHT MCIOJIB3YETCS U1l aHAJIU3a JI0roB?

a) ClickHouse

b) ELK Stack

c) Grafana

d) Zabbix

Kakoii poccuiickuii cepsuc npenocrasiser API 11 06paboTku ecTecTBEHHOrO sI3bIKa?
a) SIunexc.O6nako

b) Coep Al

¢) Mail.ru Cloud

d) Bce BbleniepeuncieHHbIe

Kakoii Tun Busyanusanuu Jiydiie BCEro MoaAXoUT Uil 0TOOpaskeHHs! KOppessuu?
a) Jluneitnbiii rpaguk

b) Kpyrosas auarpamma

¢) Jluarpamma paccesiHus

d) 'ucrorpamma

Kakoii poccuiickuii IpOAyKT UCHIOIB3YETCS ISl XpaHEHUsI BPEMEHHBIX PsJIOB?
a) VictoriaMetrics

b) InfluxDB

c) TimescaleDB

d) Prometheus

Kakoli ”HCTpyMEHT M03BOJISIET CO37aBaTh UHTEPAKTUBHBIE BEO-AaIO0pabI?

a) Plotly Dash

b) Matplotlib

c) Seaborn

d) Pandas

Kakoii poccuiickuii cepuc npenoctasnsier oonaunsie GPU ms ML?

a) SAnnexc.O0naxo

b) Selectel

¢) Mail.ru Cloud

d) Bce BollenepevrcieHHble



9. Kakoii MmeToa BU3yaIH3aIiy JIy4Ille BCETO MOAXOAUT I UEPAPXHUUECKUX TaHHBIX ?
a) Jlenmporpamma
b) ['ucrorpamma
c) Box plot
d) JIuneitnblii rpapuk
10. Kakoii poccuiickuii MpOayKT siBisieTcst anaiorom Power BI?
a) DatalLens
b) Annexc.Merpuka
¢) 1C:AnanuTtuka
d) Tunbkodd Analytics

Kpamxue memoouueckue ykazanus
[Tocne npoxok1eHus: TEOPETUYECKON YaCTH, CTYI€HTHI JOJDKHBI 3aKPENUTh MaTepuall Ipu
HOMOILM KOHTPOJIBHOT'O TECTA.

IIxana oyenku
OrneHka Bamst Onucanne
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: BonbluMe AaHHbIE U CUCTEMbI XPaHEHUA

1. Kakow npuHUMN NexXunT B OCHOBE TEXHONOTUN BNOKYENH?
a) Penavkauusa aaHHbIX
b) JeueHTpannsoBaHHOE XpaHeHMe
c) PacnpeaeneHHbin peectp
d) Bce BbienepeuncneHHoe
MpaBunbHbIV oTBeT: d) Bece BbilIenepeuncneHHoe
2. Yro Takoe "data lake"?
a) XpaHuauiLe HeCTpyKTYPUPOBAHHbIX AaHHbIX
b) PensunoHHas 6a3a gaHHbIX
¢) Cucrema Bm3yannsaumm
d) MIHcTtpymeHT ETL
MpaBuabHbIN oTBET: a) XpaHUAMLLe HeCTPYKTYPUPOBaHHbIX AaHHbIX
3. Kakow MHCTPYMEHT MCnoab3yeTca ANA NOTOKOBOM 06paboTkmM AaHHbIX B
peanbHOM BpeMeHu?
a) Apache Flink
b) Apache Hadoop
c) Apache Hive
d) Apache Spark
MpaBunbHbIV oTBeT: a) Apache Flink
4. Y10 Takoe "sharding" B 6a3ax gaHHbIX?
a) [opu3oHTanbHOE pa3geneHune JaHHbIX
b) BepTukanbHoe pa3geneHue gaHHbIX
¢) CkaTtne gaHHbIX
d) lWndposaHme faHHbIX

MpaBuabHbIN oTBET: a) lOpU3oHTaNbHOE pa3aeneHne AaHHbIX



Kakown trn 6a3bl JaHHbIX ONTMMaNeH ANA XPaHEHUS BPEMEHHbIX PAAOB?
a) InfluxDB

b) MongoDB

c) PostgreSQL

d) Redis

MpaBuabHbIN oTBeT: a) InfluxDB

Yto takoe "CAP-Teopema"?

a) Teopema 0 cornacoBaHHOCTU, AOCTYMHOCTU N YCTOMUYMBOCTU K Pa3feNeHmnto
b) Teopema o ckopocTn 06paboTkm AaHHbIX

¢) Teopema 0 6e30MacHOCTU AaHHbIX

d) Teopema o macwTabmpyemocTu

MpaBuabHbIN OTBeT: a) Teopema 0 COrnacoOBaHHOCTU, AOCTYNMHOCTU U
YCTOMUYMBOCTU K pa3fesieHUuIo

Kakown ¢opmat gaHHbIXx 0becneymBaeTt cxeMy AN CTPYKTYPUPOBaAHHOIO
XpaHeHuma?

a) CSV

b) JSON

¢) Parquet

d) XML

MpaBuabHbIN OTBeT: ¢) Parquet

Yro Takoe "lambda-apxutektypa"?

a) MNoaxoz k 06paboTke BoNbLINX AaHHbIX, coveTarowmnin batch n stream
processing

b) ApxutekTypa MUKpOCEepPBNCOB

c) Mogenb rnybokoro obyueHums

d) Cnocob xpaHeHMs gaHHbIX

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

Kakol nHcTpymeHT ncnonbsyetcs ans ynpasnenus workflow B data pipeline?
a) Apache Airflow

b) Apache Kafka

c) Apache Spark



d) Apache Hadoop
MpaBunbHbIli otBeT: a) Apache Airflow
10. Y70 Takoe "polyglot persistence"?
a) Vicnonb3oBaHwue pa3Hbix CYB/, ana pasHbIX TUNOB AaHHbIX
b) XpaHeHune gaHHbIX B 0OAHOM popmaTe
C) Metoa cxaTna AaHHbIX
d) Cnocob penankaumm gaHHbIX
MpaBunbHbIV OTBeT: a) Ucnonb3oBaHne pasHbix CYB/, ana pa3HbiX TMNOB

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

1. Kakow pocCcMnCKUn MHCTPYMEHT UCMOAb3YeTCs ANA BU3yaan3aumm reofaHHbIX?
a) AHgekc.KapThbl
b) Google Maps
c) 2GIS
d) OpenStreetMap
MpaBuabHbIN OoTBeT: a) AHAekc.KapTbl
2. Kakas poccuinckas naatbopma npeaocTaBaseT CepBMC pacno3HaBaHna anL?
a) VisionLabs
b) AHpekc.Obnako
c) CbepTex
d) Mail.ru Group
MpaBunbHbIV oTBeT: a) VisionLabs
3. Kakown poccmncknin NnpoayKT NCNoab3yeTca A8 ynpaBaeHua JaHHbIMN?
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 poccnmnckmnii MHCTPYMEHT UCMOJIb3YeTCA A8 aHaan3a N0ros?
a) ELK Stack

b) ClickHouse

c) Grafana Loki

d) Zabbix

MpaBunbHbIl oTBeT: b) ClickHouse

Kakown poccnnckmii MpoayKT NCMNOAb3YeTCa ANA XPaHEHNA BPEMEHHbIX PAJOB?
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 NpoayKT UCNOAb3yeTca AN MOTOKOBOW 06paboTkm JaHHbIX?
a) Apache Kafka

b) AHaekc.MoTokw

c) Apache Flink

d) Apache Spark

MpaBunbHbIl oTtBeT: b) AHaekc.lMoToku



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) Co3paHne n npeobpazoBaHme NPU3HAKOB
¢) Busyanuzauma gaHHbIX
d) lWndposaHme faHHbIX
MpaBunbHbIl oTBeT: b) Co3gaHue n npeobpasoBaHMe NPU3HAKOB
3. Kakow anroputm ncnonb3yetca Ana obHapy>KeHns aHoMannin?
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 pa3bueHne faHHbIX A5 OLLEHKM MOZeNn

d) Busyanmsauma pesynbratoB

MpaBunbHbIl oTBeT: ¢) MHOrokpaTtHoe pa3bueHune AaHHbIX AJ1A OLLeHKU
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 npnMmMepoB MaxXopuTapHOro KJacca

b) SMOTE

C) ¥YBeanmyeHve Beca MMHOPUTAPHOTO Kacca

d) Bce nepeuncneHHblie

MpaBunbHbIV oTBeT: d) Bce nepeuncneHHble

Tect 5: CoBpeMeHHble TeEXHO/10rum o6paboTkmn 60/bLIMX AAHHBIX

1. Yro Takoe "data mesh" apxutektypa?
a) [leLeHTpanM30BaHHbIN NOAXOZA K YNPaBAEHUIO JaHHbIMN
b) LleHTpann3oBaHHOE XpaHUAMLLE AaHHbIX
¢) MeTtog Bu3yanusaunm
d) AnropuTm mMalwmHHOro obyueHus
MpaBuabHbIN OTBeT: a) [leueHTpasin3oBaHHbIV NOAXOA K YrpaB/IeHUIO
AaHHbIMUN
2. Kakow nHCTpyMeHT ncnosb3yetcs ana 06paboTkm rpadoBbix AaHHbIX B peasbHOM
BpemMeHun?
a) Apache Flink
b) Neo4j
c) Apache Kafka
d) Apache Spark
MpaBunbHbI oTBeT: b) Neodj
3. Yro Takoe "feature store" B ML?
a) LleHTpann3oBaHHOe XxpaHuAMLLE MPU3HaKOB
b) ba3a gaHHbIX AN IOTOB
¢) IHcTpymeHT BU3yanansauum
d) Cnuctema MOHUTOpPUMHTa

MpaBuabHbIN OTBeT: a) LleHTpasnzoBaHHOe XpaHMANLLE NPU3HAKOB



Kakown dpopmar faHHbIX MCNoab3yeTca AN 3PPEKTUBHOrO XPaHEHNA BAOXKEHHbIX
CTPYKTYp?

a) Avro

b) CSV

c) XML

d) TXT

MpaBuabHbIN OTBeT: a) Avro

Yto Takoe "delta lake"?

a) OTkpbITbIV HOpMaT XpaHeHns nosepx data lake

b) PenaunonHasa b/

¢) 'padosas b/}

d) NHcTpymeHT BM3yanm3auunm

MpaBuabHbIN OoTBeT: a) OTKPbITLIN PpopmaT xpaHeHus noBepx data lake
Kakown nHcTpymeHT ncnonbsyetcsa ana opkectpauun ML workflows?

a) MLflow

b) Apache Kafka

c) Apache Hadoop

d) Apache Spark

MpaBunbHbIY oTBeT: a) MLflow

Yto Takoe "data lineage"?

a) OTcnexxvBaHve NPONCXOXAEHNS N Npeobpa3oBaHU AaHHbIX

b) MeTog knactepusaumm

C) AropuTM pekoMeHAaLnm

d) TexHwka Bu3yanuzaunm

MpaBunbHbIV OTBeT: a) OTCNEXXMBaHUE NPOUCXOXKAEHNA U Npeobpa3oBaHuM
AaHHbIX

Kakown noaxog ncnonblyetca Ana 06paboTkm MOTOKOBBIX AAHHbIX C 33€P>XKKOW
MeHee 1 mc?

a) Event-driven architecture

b) Batch processing

¢) Microservices

d) Monolithic architecture

MpaBunbHbIV oTBeT: a) Event-driven architecture



9. UYro Takoe "data fabric"?

a) EAVHbIN ypOBEHb A0CTyNa K AaHHbIM

b) HcTpyMeHT Bu3yannsaymm

C) AAropuT™M MalnHHOro obyyeHums

d) MeTtog, xpaHeHns faHHbIX

MpaBunbHbIV OTBeT: a) EANHBIN ypoBeHb AOCTYNa K AaHHbIM
10. Kakow MHCTpYMEHT ncnonb3yetca ans ynpasneHus ML mogensamm B production?

a) Kubeflow

b) Apache Kafka

¢) Apache Spark

d) Apache Hadoop

MpaBunbHbIii otBeT: a) Kubeflow

TecT 6: POcCMUCKNIA cerMeHT pbiHKa U BU3yaZin3auus AaHHbIX

1. Kakou poccummcknin NpoaykT ABaseTcs aHanorom Tableau?
a) DatalLens
b) AHpexkc.MeTpuka
c) 1C:AHanntunka
d) TuHbKO D Business
MpaBunbHbIV oTBeT: a) Datalens
2. Kakas poccuiickas koMnaHusa pa3spabatbiBaet naatGopmMy 419 KOMMbEOTEPHOTO
3peHua?
a) VisionLabs
b) AHaekc
c) CobepTex
d) Bce BbilenepeyncneHHble
MpaBunbHbIN oTBeT: d) Bce BbilwenepeuncieHHble
3. KakoW poCCUNCKNIN MHCTPYMEHT MCMOIb3YeTCs A5 aHaaM3a J0ros?
a) ClickHouse
b) ELK Stack

¢) Grafana



d) Zabbix

MpaBuabHbIl oTBeT: a) ClickHouse

Kakown poccuiickmi cepsuc npegoctasaseT API ana o6paboTkm ectecTBeHHOro
A3blKa?

a) Angekc.0Obnako

b) Céep Al

¢) Mail.ru Cloud

d) Bce BbienepeyncieHHble

MpaBunbHbIV oTBeT: d) Bee BbilenepeuncaeHHble

Kakon Tmn BM3yanmsaumm nydile BCEro noAxoamnT Ans oTobpaxeHuns
Koppenaunmn?

a) JInHerHbIn rpadunk

b) Kpyrosas gnarpamma

¢) Anarpamma paccesHus

d) N'mcrorpamma

MpaBuabHbIV OTBeET: €) lnarpamma pacceasHnA

Kakown poccnnckmii NpoayKT UCNOAb3YeTCa AN XPaHEHMA BPEMEHHbIX PAAOB?
a) VictoriaMetrics

b) InfluxDB

c) TimescaleDB

d) Prometheus

MpaBunbHbIV oTBeT: a) VictoriaMetrics

Kakon MHCTpyMeHT No3BosiAeT cO34aBaTb NHTEPaKTUBHbIE BeO-aalwbopabl?
a) Plotly Dash

b) Matplotlib

¢) Seaborn

d) Pandas

MpaBunbHbIY oTBeT: a) Plotly Dash

Kakown poccunckumi cepsuc npegoctaaset obnaunoie GPU ana ML?
a) Angekc.Obnako

b) Selectel

¢) Mail.ru Cloud



10.

d) Bce BbienepeyncieHHble

MpaBunbHbIK oTBeT: d) Bee BbllwenepeuncieHHble
Kakown meToz BM3yannsaumm ay4ile BCEro NOAXOAUT ANA UePaPXUUECKMX
AaHHbIX?

a) leHaporpamma

b) MmcTtorpamma

c) Box plot

d) JInHenHbIV rpadumk

MpaBunbHbIV OTBET: a) [leHaporpamma

Kakown poccnincknin npoaykT sasnsetcs aHanorom Power BI?
a) DatalLens

b) AHpexkc.MeTpuka

¢) 1C:AHanuTmka

d) TvHbkodd Analytics

MpaBuabHbIK OTBeT: a) Datalens
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