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

]_IeJ'IB OCBOCHHA AHMCLMIIJINHBI

3aKiodaeTcss B (OPMHUPOBAHUU Y OOYyYaromIMXCs

KOMHeTeHHI/Iﬁ B oOactu KOMIIBIOTCPHBIX TCXHOJIOI Wi W aHajn3a JaHHBIX, HGOGXOI[I/IMBIX JJIsL

pellleHrs] HayYyHbIX W MPAKTHYECKHX 3a]ady, BKJIOYas cOop, oOpaboTKy, BHU3yalH3alUI0 U

HHTCPHPCTALNIO JAaHHBIX C UCIIOJIB30BAHUECM COBPEMCHHLIX HHCTPYMCHTOB U MCTOZ0OB. OcHoBHBIC

3aJa4d OCBOCHHA NHUCHHUIIIMHBI:

1. M3yunuTh OCHOBBI KOMITBIOTEPHBIX TEXHOJOTMHA KaK HMHCTPYMEHTa st
XpaHeHusl, 00pabOTKH U MPECTaBICHHS 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),

BBIABJICHUC U UCIIPABJICHUC OomuoOoK.

S. OcCBOUTH METO/IbI YUCIIEHHOTO U HEYMCICHHOTO aHAJIM3a IaHHBIX, BKIII0Yast
BHU3yAJIN3aL1IO [T0KA3aTENIEH U 3aBUCHMOCTEH.

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

7. ITprobpectn mpakTHUecKuii 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.
[TnanupyembIMH pe3ysbTaTaMyd 0OY4EHUS 10 AUCLUILIUHE (MOYJIIO), SBJISIOTCS 3HAHMS,

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 IO JUCIUILTUHE

Koxu Konn
OpMYJIHPOBKA
Haszsanue OIIOII BO, dopmyaupoBKa Q)Himixafopa Kon
COKpaIlIeHHOE
KOMIIETEHIIUU JOCTHIKECHUSA pe3yib DopmynupoBKa pe3yibTaTa
KOMITCTEHIINT
TaTa
42.04.05 OIIK-6 : Cnocoben | OIIK-6.38 : P/l 3HaHUEe | COBPEMEHHBIX
«MenuakoMMyHHKAIMM) | OTOMpaTh U [Mpumenser HalpaBJICHUH
(M-MK) BHEJPSTH B IIPOLIECC | MpOorpaMMHBIE pa3BUTHA
MEIMaIPOU3BOACTBA | MHCTPYMEHTAIbHBIC KOMITBIOTEPHBIX
COBPEMCHHBIE CpencTBa /IS TEXHOJIOTHH
TEXHUYECCKHE peueHus PJI1 YMeHue | npuMeHsTh
cpeacTBa u CTaH/apTHBIX 3a/1a4 COBPEMEHHBIE
uH(opMaLOHHO- npodecCHOHATIBHON HarpaBJICHHUsI
KOMMYHUKAIIMOHHBIE | ACATCIIBHOCTU KOMITBIOTEPHBIX
TEXHOJIOTUHU TEXHOJIOTHH IS
XpaHEeHHs,
00paboTKH 1
MpEeACTaBICHUS
JTAHHBIX
P11 HaBeik | paboTsl ¢
HHCTPYMEHTAMHU
aBTOMAaTU3UPOBAHHON
00paboTKn

nHpopManuu




B mpomecce ocBoeHUS TUCIMIUIMHBI PEMIAIOTCS 3aadll BOCIHTAHUS TapMOHUYHO
pPa3BHUTOM, MATPUOTUYHONW W COIMAILHO OTBETCTBEHHOW JIMYHOCTH HAa OCHOBE TPAIMIIMOHHBIX
POCCHUHCKHUX TyXOBHO-HPABCTBEHHBIX U KYIbTYPHO-UCTOPHUYECKHUX IIEHHOCTEH, MPEICTaBICHHBIC
B TaOnuie 1.2.

Tabmuua 1.2 — L{eneBbie OpueHTHPHI BOCIIUTAHUS

BocnurareabHblie 321241 ®opmupoBaHue HEHHOCT el IesieBble OpHEHTHPDI

DopMuUpoBaHMe TPAKIAHCKONA MO3MLMH U ATPUOTH3MA

Pa3zButue naTpuoTrusMa u rpamﬂaﬂcxoﬁ
OTBCTCTBCHHOCTHU

BHuUMaTEIbHOCTD K A€TalIM

I'ymanusm
I'ymanHOCTB

®opMHpoBaHHe TyXOBHO-HPABCTBEHHBIX IEHHOCTEH

DopMHupoBaHUE OTBETCTBEHHOTO . JMcoummHIPOBaHHOCTh
Co3unarensHbIA TPy
OTHOIIICHHS K TPYAY Camoo0yueHne

®opMuUpOBaHHE HAYYHOI'0 MUPOBO33PEeHHs U KYJIbTYPbl MbILIJICHUS

DopMUPOBAaHUE OCO3HAHUS LICHHOCTU
Hay4yHOI'0 MUPOBO33pEeHMsI U Kputudeckoro | I'ymanusm CucTeMHOE MBIIIUICHUE
MBIIUIEHUS

®opmMupoBaHHE KOMMYHMKATHBHBIX HABBIKOB M KYJIbTYPbl 001LEHMS

®dopMHPOBaHUE HABBIKOB MTYOIUYHOTO Bzaumonomonis u YMmenue paboTaTh B KOMaHJIE U
BBICTYIUICHUS U MPE3EHTAllUN CBOUX UAEH B3aUMOYBaXKEHUE B3aUMOIIOMOIIb

2 Mecto gucuuninnsl (moayJs) B ctpykrype OIIOII

JMucuummmHa «TexHonorun JVCKycTBEHHOTO UHTEIIEKTa» OTHOCUTCS K bioky 1
JucuuniuHel (MOLyIN)

3. O0beM AUCHUNIMHBI (MOAYJIS)

O06bemM aUCHUIUTAHBI (MOAYJSI) B 3aU€THBIX E€IWHHUIIAX C YKa3aHUEM KOJIMYECTBA
aKaJeMUYEeCKUX YacoB, BBIJCICHHBIX Ha KOHTAKTHYI paboTy ¢ obOydarommmucs (1Mo BHJAM
y4eOHBIX 3aHATUI) U HA CAMOCTOATEIbHYIO pabOTy, IPUBEEH B TabauIe 2.

Tabnuua 2 — O6uas TpyJ0eMKOCTb AUCHUIUINHBI

Ie Tpyno- O0OBbeM KOHTaKTHOH paboThI (Yac)
eMecTp | eMKOCTb
®opwma Yacts (OPI(JI'I)I/([) ) Breaynu- Popua
Haspauue OIIOII BO | o6yue- AynutopHast CPC [ arrec-
s VII Kypc TOpHas .
(300, (3.E) | Bcero 1
0300) nex. | mpak. | ma6. | IIA | KCP
42.04.05 300 | Mo1B | 1 2 17 a2 fof1|o|ss | 3
MennakoMMyHUKaIHN




4 CTpyKTypa U co/iepKaHue IMCUMILTUHBI (MO1YJIs1)

4.1 CTpykTypa aucuunjanHbl (MoxyJs) s 3@0

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

Tabmuua 3.1 — Pa3aens! qUCHUTUTMHBL (MOTYJIs), BUIBI Y4€OHON JesITeIbHOCTH U (POPMBI
TEeKyIIero KoHTpoJs st 300

Kon pe- Ko1-Bo yacoB, 0TBeIeHHOE Ha Dopma
Ne HazBanue Tembl 3yJIbTaTa
Jlex [pakr JIa6 CPC TEKyIIEero KOHTPOJIS
00yJeHHs
KoMnbroTepHbIe TEXHOIOTHH
KaK MHCTPYMEHT XpaHEHH,
1 | o6paboTku, aHaNM3a U Pl 2 0 0 5 MpaKTHYECKOe 3alaHne
HPECTaBICHHS JAHHBIX H
nH(OpMaIHn.
AHanm3 IaHHbIX, GOJIbLINE
2 | /@HHbIC, HANIDABICHHA Data Pl 2 0 0 5 [IPaKTHYECKOE 3aJaHue
science, CHCTEMBbI OU3HEC-
AQHATUTHKI
CucreMsl XpaHEeHHS U
3 | BU3yanuM3anuyu JaHHBIX. P2 2 0 0 5 MPaKTHYECKOE 3a/JaHne

Poccuiickuii cerMeHT pbIHKa
TloAroToBKa AaHHBIX AJIs
aHAIM3a U BU3YaJIU3alHu.
4 | HavasnpHble HABBIKH. PI3 0 2 0 5 MPaKTUYECKOEe 3aIaHUe
Tabnu4HBIE IPOLIECCOPEL,
(hopMaThl XpaHEHHsI TaHHBIX
5 ‘ucroBgie i HEMCIOBHIE P2 0 2 0 5 MPaKTHYECKOE 3a/JaHne
JTaHHBIC (BEIOOPKH, BEKTOPHI)

YucnoBsle XapaKTePUCTUKH

6 BLIGOPOK PI3 0 2 0 5 MPaKTHYECKOE 3a/JaHne
7 | HeuncroBbie naHHbIC P13 0 2 0 5 MPaKTHYECKOE 3a]JaHne
MaccuBsl JaHHBIX
8 (natadpeiimb) P2 0 2 0 5 MPaKTHYECKOE 3a/JaHne
9 Mertozst knactepusaiin Pa1, P12 0 2 0 5 MPaKTHYECKOE 3a/JaHne
(cerMeHTaIys)
10 | Mertons! kiaccudukaimm PI1, P12 0 0 0 5 MPaKTHYECKOE 3aJaHne
11 Crctems xracca low-code, P11, P2 0 0 0 5 MPaKTHYECKOE 3a/JaH1E
no-code
Hroro no Tadymie 6 12 0 55

4.2 Conep:xxaHue pa3aejioB U TeM JUCHUILTUHBI (Moayas) nias 30

Tema 1 Komnvromepnvie mexHono2uu Kax UHCMpyMeHm XpaneHus, 00pabomku, anaiusa u
npeodcmasieHusi OGHHbIX U UHGOpMayUu.

Coneprxanne Tembl: COBpeMEHHBIC HAIPABICHUS PA3BUTHS KOMIIBIOTEPHBIX TEXHOJIOTHH.
Mertoznbl U cpeacTBa XpaHeHus, 00pabOTKH, aHAJIM3a U MTPEJICTABICHHS JaHHBIX U HH()OPMAIIHH.

@®opMBI U METOABI MPOBEACHUS 3aHATUI O TeMe, MPUMEHsEMble 00pa3oBaTeIbHBIE
TEXHOJIOTUH: JIEKIHS, TPAKTUYECKOE 3aHATHE.

Bunpl camocTosITebHON TMOATOTOBKH CTYIEHTOB 10 TE€Me: TeOpeTHYecKas MOATOTOBKA,
KOMITbIOTEPHOE MOIETTHPOBAHNUE.

Tema 2 Ananu3z oanmwix, 60rvuue oannvle, Hanpaeienus Data science, cucmemvl buznec-
AHATIUMUKU.

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



@opMbl U METOABI MPOBEACHUS 3aHATUI MO TeMe, MPUMEHsEeMble 00pa3oBaTeIbHBIE
TEXHOJOruH: JIeKIus.

BI/II[BI CaMOCTOﬂTCHbHOfI IIOATOTOBKHA CTYI[CHTOB II0 TEMCE: TGOpeTI/I‘-IeCKaSI IIoAroTOBKA,
KOMIThIOTEPHOE MOJICIIMPOBAHHUE.

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: JIEKLIUHU, TPAKTUYECKUE 3aJaHMUsL.

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.

Copepxanne Tembl: Copepxanue Tembl: DopmupoBaHue aaradpeiiMoB B TaOIUYHOM
nporneccope (MS Excel | Open Office Calc). ®opmar xlIsx, csv, txt. [Touck ommbok (4ncioBbie
JaHHbBIE), KATETOPUHU HA3BaHBI MO-Pa3HOMY, 00BEANHEHHE KATETOPUH.

@dopMBI ¥ METOJBI TPOBEACHHS 3aHITHHA 10 TeMe, NMPUMEHSIEMbIe 00pa30BaTeIbHBIC
TEXHOJIOTUH: MPAKTUYECKOE 3aHSITHE.

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

Tema 5 Yucnoswvie u Heuucnosvle OanHwvle (6blOOPKU, BEKMOPDLL).

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
TEXHOJIOTUU: IPAKTHYECKOE 3aHATHE.

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

Tema 6 Hucnogvle xapakmepucmuku 6b100poK.

Copepxanne Tembl: CTaTuCTUYECKas! OLIEHKA YUCIOBBIX JaHHBIX.

@®opMbl U METOABI IMPOBEACHUS 3aHATUH MO TeMe, NMpUMEHseMble 00pa3oBaTeIbHbIE
TEXHOJIOTMH: IIPAKTUYECKOE 3aHATHE.

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

Tema 7 Heuucnosvie oannvie.

Coneprxanne Tembl: OLIEHKA YaCTOT U pACTIPEEICHUSI BEPOSITHOCTEM.

@®opMbl ¥ METOABI TPOBEICHUS 3aHATHUH MO TeMe, MpPUMEHseMble 00pa3oBaTeIbHbIE
TEXHOJIOTHH: IPAKTUYECKOE 3aHATHE.

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

Tema 8 Maccuevl danuvix (Oamagpetimol).

Conepxanme TeMbl: OlleHKa KauecTBa TaHHBIX. DOPMUPOBAHUE «CPE30BY.

@®opMbl U METOZBI MPOBEACHUS 3aHATUN O TeMe, MPUMEHSIEMbIe 00pa3oBaTeIbHbBIC
TEXHOJIOTHH: MMPAKTHUECKOE 3aHATHE.

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



Tema 9 Memoowl knacmepuzayuu (cecmenmayusi).

Copepxanre TeMbl: MeETOIBI KJIacTepU3allMd WX WX TMPUMEHEHUS, HHTEPIpPETAIUs
pe3yJIbTaTOB, BU3yaTu3allusl.

@dopMBI ¥ METOJIbI TPOBEJACHHS 3aHIATHH 1O TeMe, NMPUMEHSIEMbIC 00pa30BaTeIbHBIC
TEXHOJIOTUH: MPAKTUYECKOE 3aHSITHE.

Buzibl caMOCTOSTEIBHOM MOATOTOBKH CTYJACHTOB IO TeME: TCOPETHYECKas MOJIOTOBKA,
KOMITBIOTEPHOE MO/JICITHPOBAHHE.

Tema 10 Memoovwt knaccugpurayuu.

Conepxxanne Tembl: baiiecoB kmaccudukatop, naepeBbs pemeHuid. OIEeHKH KadecTBa
KJIaccu(UKaIuK, BU3yaTu3aiusl.

@opMbl U METOJbI NPOBEACHHS 3aHITUN MO TeMe, MpPUMEHseMble 00pa3oBaTeIbHbIC
TEXHOJIOTUH: PAKTUYECKOE 3aHSITHE.

Bunel camoctosTeNnbHON MOATOTOBKH CTYJAEHTOB IO TeMe: TEOpeTHYecKasl MOAr0TOBKa,
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 3AHATHM [0 TeMe, MPUMEHSEMbIe 00pa30BaTEjIbHbIE
TEXHOJIOTUH: MPAKTHYECKOE 3aHSTHE.

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

5 Meroauyeckne YyKazaHusl sl OOY4YAIOIIMXCH MO M3YYEHHI0 M Peajlu3aluu
AUCHHUILIMHBI (MOZYJIs1)

5.1 Meroanyeckue peKOMEHIAIMM OO0YYAIOIIMMCH MO0 M3YYEeHHI0 [TUCHUILIMHBI W TI0
o0ecIeYeHN 0 CaMOCTOSITeJIbHOM padoThI

MeToauyeckue peKOMeHAAUU 110 OPraHU3ANNU CAMOCTOATEIbHOH padoThI

B xone w3yueHus AMCUMIUIMHBI CTYACHTBI JIOJDKHBI IMOCEHIaTh ayAUTOPHBIE 3aHSTHS
(Jlekuu, TMpaKTHYEeCKUe 3aHATUs, KOHCynbTaluu). Ocoboe MeCTO B OBJIAJICHUM 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 TEeME AHMCUMIUIMHBI, a NPUMEHEHHE YK€ OCBOCHHBIE HABBIKOB B CMEKHBIX
TEXHOJIOTHSX BHIHECEHBI HA CAMOCTOSITEIILHOE O0yUEHHE.

B cooTrBercTBUM ¢ y4ueOHBIM IJIAaHOM HaIpaBJIEHUS TOJATOTOBKH MPOIECC H3yUEHUs
JTUCIUTITMHBI TIPEAYyCMaTPUBAET MPOBEICHUE JICKIIUN, MPAKTUYECKUX 3aHATHH, KOHCYIbTAIUH, a
TaK)Ke CaMOCTOSITENIFHYIO padOTy CTY/ICHTOB.

Hwxe nepeuricrienb! mpeHa3HaYeHHBIE JIJIST CAMOCTOATEILHOTO U3yYEHHUs CTYICHTaAMH T€
BOITPOCHI, KOTOPBIE BO BPEMS MPOBEJICHUS ayJAUTOPHBIX 3aHIATHI U3y4arOTCsl HEIOCTATOYHO WIIU
M3y4eHUEe KOTOPBIX HOCUT 0030pHBII XapakTep.

IlepeyeHb U TeMaTHKA CAMOCTOATEIbHBIX PA0OT CTYI€HTOB 110 JUCIHHUIJINHE

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. Awnanu3 naHHbIX : yueOHUK it By30B/ B. C. MxutapsH [u ap.] ; moa pegakuuei

B. C. Mxurapsina. — Mocksa : MznarensctBo  HOpaiit, 2025. — 448 c.— (Bsiciiee
obpazoBanue). — ISBN 978-5-534-19964-2. — Texkct : snekrpoHHbId // OOpazoBaTenbHAas
wiatpopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/560311 (mata oOparieHus:
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.— (Boicmice obpaszoBanue). — 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
nocobwue / 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 MPUKIIAJTHOM
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 (mata obparmmenus: 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 oOpamenus: 25.05.2026). — Pexum goctyna: s
aBTOPU3. II0JI30BATEIICH.

3. IIporomesaxonoB A.B., IIsiioB I1.A., CagoBaukoB B.E. Anroputmsr Data Science u ux
npakTHdeckas peanusarus Ha Python : YueGHoe mocobue [DnexTpoHHBIA pecypc]| : 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

Hazpanue OIIOII BO, Koz dpopmynuposia komnerenn Kox n popmynupoBka HHIAKATOPA JOCTIDKCHHS
COKpAILCHHOE u KOMIIETCHIINH
42.04.05 «Memnaxkom | OIIK-6 : Criocoben oroupats u BHe | OIIK-6.3B : [IpuMeHseT nporpaMMHBIE HHCTPYM
MYHUKaLU) JPATH B IIPOLIECC MEAMATIPOU3BOJICT | SHTAJIBHBIE CPE/ICTBA JJISl PELICHUS! CTaHAapPTHBI
(M-MK) Ba COBPEMEHHBIE TEXHUYECKHE Cpe | X 3a/1au npoghecCHOHATIBHON AESTEIbHOCTH
JICTBA ¥ MH()OPMALTMOHHO-KOMMYHHU
KaI[HIOHHBIE TEXHOJIOTUH

KomrmeTeHnust cunraercsi cChOpMUPOBAHHOMW Ha JAHHOM 3TaIle B ClIy4ae, €CIIU MOIy4CHHbIC
pe3ynabTaThl OOYYeHHs [0 JUCHUIUIMHE OLICHEHBI IOJOXKHUTENBHO (JMana3oH KpPHTEPHEB
OLICHUBAHUSI PE3YJIbTaTOB O0YUCHHS «3a4TCHOY, «YIOBICTBOPUTEIBHOY, «XOPOIIOY, KOTITHIHOY).
B ciydae OTCYTCTBUSI IMOJIOXKUTEIBHON OIIGHKH KOMIICTCHLMS HA JAHHOM JTalle CYUTACTCS
Hec(OPMUPOBAHHOM.

2 [loka3aTe/iu OLleHUBAHUS NJIAHUPYEMBbIX Pe3yJIbTATOB 00y4YeHHUs

Komnerennust OIIK-6 «Crioco6eH oTOMpaTh U BHEAPSTH B TIPOIIECC
MEAMANpPOU3BOICTBA COBPEMEHHBIE TEXHHUUECKHE CPECTBA U HH(DOPMALIMOHHO-
KOMMYHUKAITHOHHBIC TEXHOJIOTUM

Ta6muma 2.1 — Kpurepuu OlleHKH WHIUKATOPOB JIOCTHKEHUS KOMITCTCHIINH

Pe3ynbraThl 00y4eHuUs 0 TUCIUILIMHE
Kox n popmymuposka unpukar | Ko | Tu Kpurepun orieHnBaHus pe3yabT
opa JOCTWXeHHs KoMmereHnuu | A [ I aToB 0Oy4YeHUs
pe | pe Pesynbrar
3- | 3-
Ta | Ta
OIIK-6.3B : [IpumensieT mporpa Pl 3H | COBPEMEHHBIX HalpaBJEHUH pa | NOHMMaHUE pa3HUILIBI HANIpaBie
MMHbIE HHCTPYMEHTAJIbHBIE CPe | 4 aH | 3BUTHA KOMIBIOTEPHBIX TEXHON | HHH Pa3BUTHA KOMITBIOTEPHBIX
JICTBA JUISl PEIICHNs CTaHIapTH ne | ormi TEXHOJIOTHH
bIX 32/124 IPO(ECCHOHANBHOM J| v NPUMEHATH COBPEMEHHBIC HAIIP
eSTENbHOCTH P/l | Me | aBneHMS KOMIIBIOTEPHBIX TEXHO | TIOHMMaHWE OCHOBHBIX METOJIOB
1 HU | Jorwit it XpaHeHus, 00paboTK | pabOTHI C TaHHBIMH
e 1 ¥ TIPEJICTABICHUSI JTAHHBIX
CKOPOCTH ¥ TOYHOCTH BBITIOJTHE
Pl Ha | pabGotsi ¢ WHCTPYMEHTAMH aBTO | O onepanii 06pado
BBl | MaTH3MPOBAHHOW 00PaOOTKHU U
1 « HepopMaIH TKH JaHHBIX B CHIEIIMATU3UPOBA
HHOM 110

Tabnuiia 3amosHgeTcs B COOTBETCTBUU C pazzaenoMm 1 PaGodeil mporpaMmbl TUCHUIUIHHBI

(Momyst).

3 IlepeyeHb OLIEHOYHBIX CPEACTB

Tabmuua 3 — IlepedyeHpb OLIEHOYHBIX CPEJCTB MO TUCHMILIMHE (MOIYIIIO)

HammeHoBaHME OLIEHOYHOTO CPEICTBA U TP

encrasienne ero B POC

Kountponupyemsbie mianupyemele pe3 | Konrponupyemsbie Tembl [

YJIbTaThI o6yquI/m HUCIUIIIINHBI

IIpomexxyTouHas aT

Texymmii KOHTPOJIb
yit p TecTalys




3aouHast popma oOydeHus
PI1 3HaHMe : COBpeMeHHBIX H | 1.2. AHanu3 naHHBIX, 60
anpaBJICHUI pa3BUTHS KO | bIIWE JaHHbBIE, HAIIPaBJICH Teer Teer
MIBIOTEpHBIX TeXHOJOTH | us Data science, cuctemsl
i OM3HEeC-aHAINTHKA
1.9. Metoas! kiacTepusa
A P Tecr Tect
LUK (CerMeHTaIus)
1.10. MeTons! knaccudux
A ¢ Tect Tect
anuu
P11 YMeHue : IpUMEHSTh COB
1.1. KomnbroTepHble TEXH
pEMEHHBIE HAalPaBICHHS
OJIOTUH KaK HHCTPYMEHT
KOMITBIOTEPHBIX TEXHOJIOT
. XpaHeHus1, 00paboTky, an | Tect Tect
Uil U1 XpaHeHus1, 00pado
aJIu3a 1 MpeCcTaBICHHs /I
TKHU W TIPEJICTAaBICHUS AaH
AHHBIX U MH(POpPMAIHH.
HBIX
P/1 HaBbIk : paboTHI ¢ HHCTPY
MeHTamu apromatu3upoB | 1.11. Cucremsl kinacca lo | Ipaktudeckas pado | IlpakTudeckas pabo
aHHOU 00paboTku uHdop | W-code, no-code Ta Ta
Maluu
P12 3HaHue : OCHOBHBIX KOHI[ | 1.3. Cuctemsl XpaHeHHS U
enuuii Data Science u Ou3 | BU3yanu3alnuu JaHHBIX. P
H yu uu ® Tect Tect
HeC-aHaJIUTHKU OCCHICKUIT CETMEHT PBIHK
a
1.11. Cucremsl knacca lo
Tecr Tect
w-code, no-code
P12 YMeHue : aHaNM3NpOBaTh | | 8 Maccusbl naHHbIX (1 | [pakTiueckas paGo | Ilpaktudeckas pa6o
OOJIbIIINE JAHHBIE atadpeiimbl) Ta Ta
1.9. Metons! knactepuza | Ilpaktudaeckas pabo | IIpaktudeckas pabo
uY (CerMEHTAITH ) Ta Ta
1.10. Metons! knaccuduk | Ipaktugeckas pabo | IIpaktudeckas pabo
anuu Ta Ta
PJ12 Hagrbik : ucrnonap30BaHus
1.5. UucnoBble U HEUUCIIO
nH(pOPMAMOHHBIX TEXHO [MpakTryeckas pado | IIpakruueckas pabo
o BEIC JaHHEIE (BBIOOPKH, B
JIOTHH JUIsl pEIICHNUS TTPaK Ta Ta
€KTOPHI)
THYECKHX 3a]ad.
P3 3nanue : popmaToB xpane | 1.4. [TomroToBka JaHHBIX
HUSI JaHHBIX (XIsX, csv, tX | Uit aHayM3a 1 BU3yaiu3a
t) uun. Havansneie HaBbiku. | [Ipaktuueckas pabo | Ilpaxtnueckas pabo
Tabmmunsble mpoueccopsl, | Ta Ta
(dhopMaThl XpaHEHHS JaHH
BIX
P13 YMeHue : MoAroTaBaMBat L7 H [Ipakxtraeckas pado | IlpaxTudeckas pa6o
b JIAHHBIC IS AHATH3A 7. Heunciosbie nannbie | a
PI3 Hagpik : ouncTku U ipeod
pasoBanus JaHHBIX B Ta0 | 1.6. Uncnoseie xapakrepu | Ilpaxtnueckas pado | IIpakrudeckas pado
J4HbIX nponeccopax (Ex | cruku BeIOOpok Ta Ta
cel, Calc)

4 Onucanue npoueaAypsl OLEHUBAHUA

KauectBo C(I)OpMI/IpOBaHHOCTI/I KOMIETEHIIMM Ha [JaHHOM OJTale OIIEHUBAETCI IO

pe3ynbTaTaM TEKYIIMX W MPOMEXYTOYHBIX aTTECTAI[UN TIPH MOMOIIN KOJIMYECTBEHHOU OIEHKH,
BbIpaXeHHOU B Oamnax. MakcuMmanbHas cymma OalljioB Mo JucHumiivHe (Moaynto) pasHa 100

Oasam.




KadecTBO c(hopMUpOBAaHHOCTH KOMIICTEHIIMI HA TAHHOM 3Tarle OIICHUBAETCS MO Pe3yiibTaTaM
TEKYIIUX U MPOMEKYTOYHBIX aTTECTAIMIA TP TOMOIIY KOJMYECTBEHHON OIICHKH, BRIPAKEHHON
B Oaytax. MakcumalibHas Cymma OayuioB 1Mo AucuuruinHe (Moayio) pasHa 100 Gammam.

OreHOYHOE CpE€ACTBO

Bra ysebuoit pesremsroctu IIpaktuueckas pabora | Tecr Hroro
Jlekuus 10 10
IIpomexkyTo4Has aTTecTalnus 30 30
IIpakTuydeckue 3aHATUSA 60
CamocTosTenbpHas padbora

Hroro 40 100

Cymma 06amioB, HaOpaHHBIX CTYIEHTOM I10 BCEM BUAAM y4eOHOM NESTEIILHOCTH B paMKax
JTUCIUILINHBL, IEPEBOJUTCS B OLIEHKY B COOTBETCTBUHU C TaOIHUIICH.

CymmMa Gano
B
O1eHKa 110 IPOMEK
YTOYHOH arTecTany | XapaKTepHUCTHKa KauyecTBa CHOPMHUPOBAHHOCTH KOMIIETCHIINU
o IUCHU | ¢
IIJINHE
CTyneHT JeMOHCTpUpPYeT ChOPMHUPOBAHHOCTH JUCIUIUTHHAPHBIX KOMIIETEHINH, 00H
«3a4TeHOY / apy’KMBaeT BCECTOPOHHEE, CHCTEMaTHYECKOe U ITTyOOKoe 3HaHUE y1eOHOro MaTepua
o191 110 100 J1a, YCBOMJI OCHOBHYIO JINTEPATypy W 3HAKOM C JIOTOIHUTEIBLHOH IUTEpaTypoi, peKo
MEHIOBaHHOH IPOrpaMMOi, yMeeT CBOOOIHO BBIIOJHATE IIPAKTHIECKHE 3aIaHus, 1P
«OTIIHIHO» €lyCMOTPEHHBIE IPOTPaMMOH, CBOOOIHO OIlepUpyeT NIPHOOPETEHHBIMH 3HAHUSAMH, Y
MEHMSMU, IPUMEHSET UX B CUTYaIMsIX OBBIIICHHON CIIOKHOCTH.
«3aUTCHOY / CTyzIeHT NeMOHCTPUPYET COPMHUPOBAHHOCTh UCIUIUIMHAPHBIX KOMITETEHIUH: OCH
ot 76 110 90 OBHBIC 3HAHUS, YMEHHS OCBOCHBI, HO JOITyCKAIOTCSl HE3HAUUTENIbHbIC 01511«16”1, HeToq
HOCTH, 3aTPYAHECHUS IPU aHATUTHIECKUX ONEpalisX, HepeHOCce 3HAHIN U yMEHUH H
«XOopomo» a HOBBIE, HECTAHJAPTHBIC CUTYAIIHN.
«3a4TeHO» / CTyneHT IeMOHCTPUpPYET CHOPMHUPOBAHHOCTH JUCIUIUTMHAPHBIX KOMIICTEHIIUH: B X0
Jie KOHTPOJIBHBIX MEPOIPHUATHH TOMTYCKAIOTCS 3HAYUTEIbHBIE OIINOKH, MPOSBIAETCS
ot 61 no 75 OTCYTCTBHE OT/IEJIbHBIX 3HAHUM, YMEHUH, HABBIKOB 110 HEKOTOPBIM AMCHUILUIMHAPHBI
«YAOBJICTBOPH. | KOMIETEHITHSM, CTYCHT UCTIBITHIBAET 3HAUUTEIbHBIC 3aTPyJHEHUS IIPH OTIEPUPOB
TCJIBHO» AQHMU 3HAHUSMU ¥ YMEHUSIMU NIPU UX IEPEHOCE Ha HOBBIE CUTYaIMH.
«He 3a4TeHO» /
ot 41 110 60 VY crynenra He ccp(ipanOBauHm JUCIUTUTHAPHBIE KOMIIETEHIINH, TIPOSBIISIETCS] HE0C
«HEYIOBJIETBO | TAaTOMHOCTb 3HAHWIA, yMCHH, HABBIKOB.
PUTCIILEHO»
«HE 3a4TeHO» /
o1 0 10 40 JlucruniarHapHble KOMIIETEHIIUU He C(bOpMI/IE)OBaHLI. [IposBisieTcs monHOE UM IpaK
«HEYIOBIIETBO | THYCCKH MOJIHOE OTCYTCTBUE 3HAHHIA, YMCHU, HABBIKOB.
PUTEIBHOY

CYMMa 68.J'IJ'IOB, Ha6paHHBIX CTYACHTOM II0 BCEM BHIaM yqe6H0171 ACATCIIbBHOCTH B paMKax
JAUCHUIIIIMHBI, ICPEBOAUTCA B OLICHKY B COOTBCTCTBHU C Ta6n1/1ueﬁ.

CymmMa Gano

Or1ieHKa 110 TPOMEX

«XOpOo1o»

5 YTOYHOH aTTecTaI XapakTepucTHKa KauyecTBa C(hOPMUPOBAHHOCTH KOMITETEHIINT
MO AUCLMIUIN
HE "
CTyzeHT IeMOHCTpHpPYeT CPOPMHUPOBAHHOCTH JUCIMIUTHHAPHBIX KOMIICTSHIINH, 00Ha
PY’KHMBaeT BCECTOPOHHEE, CHCTEMATHUECKOE U ITyOOKOe 3HaHHE y4eOHOro MaTepuana
o191 10 100 «3a4YTeHO» / » YCBOWII OCHOBHYIO JIUTEPATYPY M SHAKOM © JIOTIOJTHUTENBHOM TNTEepaTypoil, pexome
COTIIMYHO HIIOBaHHOH NPOTPaMMOi, yMeeT CBOOO/IHO BBIIIOJIHSATh MPAKTHUECKUE 3aaHus, TIpe]
YCMOTpEHHBIE TPOrpaMMOi, CBOOOIHO ONEpUPYET NPUOOPETCHHBIMU 3HAHUSAMH, yMe
HHSIMH, TPUMEHSIET UX B CUTYAIUsX MOBBIIICHHOH CIIOKHOCTH.
CTyzeHT IeMOHCTpUpPYET CPOPMHUPOBAHHOCTS JUCIUTLIMHAPHBIX KOMIIETCHITHH: OCHO
ot 76 110 90 «3a4TeHO» / BHBIE 3HaHUS, YMEHUSI OCBOCHBI, HO JIOIyCKAIOTCSl HE3HAUUTEIbHBIC OIIHOKH, HETOYH

OCTH, 3aTPYAHEHUS IIPHU aHAJIUTUICCKUX ON€palniaX, IIEPEHOCE 3HAHHHI 1 yMeHI/Iﬁ Ha H
OBbI€, HECTAHIAPTHLIC CUTYalluH.




CTyzieHT AeMOHCTPUPYET CPOPMHUPOBAHHOCTD TUCIUIUIMHAPHBIX KOMIIETEHIIMI: B X0

«3auTeHo» / Jie KOHTPOJIBHBIX MEPONIPUATHI AOMYCKAIOTCS 3HAYUTENbHbBIE OIIUOKH, TPOSIBIAETCS O
ot 61 mo 75 «yIOBJIETBOPUTEND | TCYTCTBHE OTAECNBHBIX 3HAHUH, yMEHUH, HABBIKOB [0 HEKOTOPBIM AUCIUILTMHAPHBIM K
HO» OMIIETEHIIUAM, CTYACHT UCIIBITHIBACT 3HAUUTENbHbIC 3aTPYIHEHUS IPH OIIEPUPOBAHU

1 3HaHUSIMH U YMCHUSAMU IIPU UX IEPEHOCE Ha HOBBIC CUTYaAIlUH.

«He 3a4TeHO» /

ot 41 o 60 «HEYIOBJIETBOPUTE
JIBHO»

«HE 3aUTEeHO» /

ot 0 1o 40 «HEYJOBJIETBOPHTE

JIBHO»

VY crynenra He cpOPMUPOBAHBI AUCLUIUIMHAPHBIE KOMIIETCHIIUH, IPOSIBISETCS HEI0C
TaTOYHOCTb 3HAHUH, YMEHUH, HABBIKOB.

,HI/ICIII/IHJ'II/IHapHBIe KOMIICTCHIIMU HC C(i)OpMPIpOBaHBI. HpOHBJ'IS{eTCS{ TIOJIHOC WJIM IIPpaK
TUYECKH ITOJIHOC OTCYTCTBUE 3HaHPII>1, yMeHHfI, HAaBBIKOB.

5 HpnMepnble OLICHOYHBIC CpEeACTBA

5.1 Ilpumepsl 3agaHui A5 BBINOJHEHNs MPAKTHYECKUX padoT

3aoanue 1: Hamnucanue nporpaMMHOI0 K0OJia, TO3BOJISIONIETO MOTOTOBUTD JTAHHBIE JJIs
aHalM3a M Bu3yanuszaluu (paboTa ¢ HPONyCKaMH, NPUBEIEHUE MAHHBIX K CTaHAAPTHOMY
TaOIMYHOMY BUY U T.J.)

3aoanue 2: Hanucanuwe mporpaMMHOIO KOJia, MO3BOJISIOIIETO MOCTPOUTH MPAaBUIIbHBIC
JMarpaMMbl pacipeieNIeHUs JIJIsl KaXK0ro THIA TaHHbBIX, 00bsICHEHNE TTOJIyYEHHBIX PE3yJIbTaTOB.

3aoanue 3: Hamucanwe mnporpaMMHOTO Koja [Uisi IPOBEIEHUS OMUCATENbHOM
CTAaTUCTUKH JIAaHHBIX, BU3yaJIn3alus U 0ObSICHEHHE MOJTYyYE€HHBIX Pe3yIbTaTOB.

3aoanue 4: Hanucanue mPOrpaMMHOTO KoOAa JJs MPOBEICHUS PACHIMPEHHOTO
YaCTOTHOTO aHalii3a, aHali3a B3aMMOCBSI3E€M MEXIY KaTeropualbHBIMH TEPEMEHHBIMH,
BU3YalIHU3aIus 1 00bSICHEHUE TTOTYyYEHHBIX PE3yJIbTaTOB.

3aoanue 5: HanucaHue nporpaMMHOI0 KOJa, HO3BOJISIOIIEr0 CO3/1aBaTh faTadpeiiMbl U
Cpe3bl, MPOBOAUTH 0a30BbIe omepanuy Haja aatadpeiiMamMu C HCHOJIB30BAHUEM CTaHIAPTHBIX
METO/I0B OOBbEAMHEHUS JAHHBIX, IPOBOJIUTH OILICHKY Ka4eCTBA JaHHBIX.

3adanue 6: 3arpy3ka JaHHBIX C HOMOIIBIO CHCTEM Kiacca low-code u no-code,
MIPOBEICHHUE MOJATOTOBKH JIAHHBIX, X MPEIBAPUTEIHHOTO aHalIn3a U Bu3yanu3anuu. O0bsicHEeHne
MOJTy4YEHHBIX PE3yIbTaTOB.

Kpamkue memoouueckue ykasanus

[Tocne BBIMOTHEHUS KaXI0H MPAaKTUUECKON pabOThI CTYACHT JOJIKEH MPEACTaBUTh OTYET
0 €€ BBITIOJTHEHUH, a TAK)KE OTBETUTh HA COMYTCTBYIOIINE BOTPOCHI 110 TEME.

Llkana oyenxu

ba
Ne | mn | Onucanue
bl
10 | CtymeHT JeMOHCTPUPYET YMEHHUS Ha HTOTOBOM YPOBHE: YMEET CBOOOTHO BBHIIOIHATH MTPAKTHUECKHE 3aaHHs, TIpe

5 | -1 | aycmotpennbie mporpaMmoii, CBOGOIHO OMEPUPYET MPUOOPETCHHBIMU YMEHHUSMH, IPUMEHSIET UX B CUTYAIHsAX T10
1 BBIIICHHOM CIIOKHOCTH.
8 CTyaeHT IEMOHCTPUPYET YMEHHS Ha CPETHEM YPOBHE: OCBOUJI OCHOBHBIC YMEHHUS, HO IOMYCKAIOTCS HE3HAUHUTEIh
4 9 HBbIC OIINOKH, HETOYHOCTH, 3aTPYIHCHUS MPH aHAJTMTHUCCKHUX OMEpaInsiX, IEPEHOCE YMEHHUI Ha HOBBIC, HECTaHa

PTHBIE CUTYalLlUH.
CTyzmeHT IeMOHCTPHPYET YMEHHS 1 HABBIKM Ha 0a30BOM ypOBHE: B X0JI€ KOHTPOIBHBIX MEPONPHUSTHH TOITYCKAIOT

3 6— | cs1 3HAUMTENbHBIE OMIMOKH, IPOSBISIETCSI OTCYTCTBUE OTAEIBHBIX YMEHHH, HABBIKOB 0 TUCIUIUTHHAPHON KOMITETEe
7 HIIMH, UCTIBITHIBAIOTCS 3HAYUTENbHbIC 3aTPYJHEHHS IPH ONEPUPOBAHUN YMEHHUSIMHU ¥ TIPH UX [TEPEHOCE HA HOBBIE
CHUTYaIWH.
2 3— | CryneHT AeMOHCTPHPYET YMEHHS U HaBbIKU Ha YPOBHE HIKe 0a30BOT0: MPOSIBISAETCS HEIOCTATOYHOCTh YMEHHH 1
5 HAaBBIKOB.
0- .
1 2 CTyAEHTOM MPOSIBISIETCS TOJIHOE MIIH TPAKTHYECKHU MTOJTHOE OTCYTCTBHE YMEHHI M HABBIKOB.

5.2 KoHTpoOJILHBII TecT

Tect 1: Anaau3 1aHHBIX, 0oJIbIIMeE IaHHBIE, HanpaBJjeHus Data Science, cucrembl
OM3HeC-aHAJIUTHKH



1. Kakoii n3 nepeunciaeHHbix 3Tanos HE BxoauT B cTanaapTHBI npouecc aHaau3a
nanabix (CRISP-DM)?

a) [Tonumanue Ou3Hec-3a/1aun
b) Coop JTAHHBIX
c) VY nanenue BCEX HCXOJIHBIX JTAHHBIX

d) I[TocTtpoenne moaenei
2. Kakas n3 xapakrepuctuk HE orHocutes k "3V" 0obmux JaHHbIX?

a) Volume (0OBEM)
b) Velocity (cKOpOCTB)
c) Variety (pa3zHoOOpasue)

d) Validity (BanuaHOCTB)
3. Kakoe nanpasjienue Data Science 3aHmMaeTcsi NPOrHO3MPOBAHUEM UM CJIOBBIX
3HAYEHUIT?

a) Knaccudukamms
b) Knacrepuzanus
c) Perpeccronnsiit aHanu3

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

a) Power BI
b) Tableau
C) Qlik Sense

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

a) JInneiinas perpeccus
b) Meron k-Ommxantmx coceeit
c) Meron k-cpennux

d) depeBo pernicHwmii
6. Kakasi TeXHOJ10THsI MCIIOJIB3YyeTCs /11l IOTOKOBOI 00pa0OTKM JaHHBIX?

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

d) Microsoft Excel
7. Uro o3nauaet TepmuH "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 AJIs1 OLIEHKH Ka4ecTBA Kiaaccupukanmnn?

a) Koaddunment JeTepMUHAIIUN (R?»)
b) CpenHekBagpaTuuHas omuoKa (MSE)
c) Marpuria 01113 (03
d) ducnepcus

9. Kakoii si3b1K IpOrpaMMHPOBAaHMA Yallle Bcero ucnoiab3yercst B Data Science?

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

10. Kakoii MeTOa HCIIOJIL3YyeTCs AJIsl CHHKEeHUs] PAa3MEPHOCTH JAHHBIX?

a) Jluneitnas perpeccus
b) Meron TJIaBHBIX KOMIIOHEHT (PCA)
c) Hepeso perIeHui

d) Jloructuueckas perpeccus



Tecr 2: KoMmnblOTepHbIe TEeXHOJIOTHM KAaK HMHCTPYMEHT XpaHeHHs, 00padoTkwm,
aHAJIM3a U NPeACTABJICHHU JaHHBIX
1. Kakasi u3 nepeyncieHHbIX 0a3 JaHHBIX OTHOCHTCS K PeJIAIHOHHbIM?

a) MongoDB
b) PostgreSQL
c) Redis

d) Cassandra
2. Kakoi fI3bIK HCI0JIb3YeTCs JIJISl 3aNPOCOB K PeJIsIIHOHHBIM 0a3aM JaHHbIX?

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

3. Kakoii popmar nannsix HE siBisiercst cTpyKTypHpoBaHHbIM?

a) CSV
b) JSON
c) XML

d) TekcToBbIii TOKyMEHT 0€3 pa3MeTKH
4. Kakasi TeXHOJIOTHSI MCIOJIb3yeTCsl JJIi pPacnpele/ieHHOI0 XpaHeHusi 00JIbIIMX
JAHHBIX?

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

5. Kakoil HHCTPYMEHT HUCIOJIb3YeTCH I HHTEPAKTUBHOM AHAJIUTUKYU JAAHHBIX?

a) Jupyter Notebook
b) brokHoT
C) Microsoft Paint

d) Adobe Illustrator
6. Kakas nnaTq)opMa MO3BOJIAET BBINMOJHATH Napa/lic/IbHbIEC BbLIYUCJICHUSA Ha

KJacrepax?

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

7. Kakoii (popMaT 1aHHBIX Yale BCero MCnojb3yercsi B Beo-AP1?

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

8. Kakas CYB/] orHocuTcst k NoSQL?

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

9. Kakoit uncrpyment HE ucnosab3yercs ais 00padoTku JaHHBIX?

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

10. Kakasi TeXHOJIOTHS MCIIOJIb3YeTCsl VIS KOHTeHepU3alui MPHJI0KeHUH ?

a) Docker

b) Microsoft Word



C) Adobe Photoshop
d) WinZip
Tect 3: Cucrembl XpaHeHHs U BU3YaJIM3aUMU JaHHBIX. PoccuiicKuii cerMeHT pbIHKA
1. Kakoii poccuiickmii anajior Tableau cymecTByer Ha pbiHKe?

a) SAunnexc.Merpuka
b) Datalens (ot Sunekca)
c) 1C:IIpennpusitue

d) TuabpkoddH AHamuTHKA
2. Kakas poccuiickass CYB/] nonyaspHa 1Jisi aHATUTHKHA 00/1bIIMX JaHHbIX?

a) ClickHouse
b) Oracle
C) MySQL

d) PostgreSQL
3. Kakoil HHCTPpYMeHT BU3yaJm3auuu pa3padorad komnanuei ""Touka 3penus'’ ?

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

4. Kakas poccuiickasg miaatgopmMa mnpeaocTaBiisieT o00JayHble PpelIeHUus: 1A
XpaHeHHsl JAHHbIX?

a) SAnpexc.O0nako
b) Google Drive
C) Dropbox
d) iCloud

5. Kakoii poccuiickuii cepBUC NPeJ0CTABJISET AHATUTUKY Bed-Tpaduka?

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

d) Facebook Insights
6. Kaxas poccuiickas KOMnaHusi pa3padaTbiBaeT pemeHus 1Js1 00padoTKy 00JIbIINX
JAHHBIX?

a) Co6epTex
b) Microsoft
c) IBM
d) Oracle

7. Kakoii popmaT BH3yaIu3anuu Jiy4ile BCero NoAXOAUT AJisi BpeMEHHBIX PAI0OB?

a) Kpyrosas quarpamma
b) JIluHenHbIH rpaduk
c) Huarpamma paccesiHUs

d) 'mcrorpamma
8. Kakas poccuiickas miaargopma npeaocrabiisieT HHCTPYMEHTHI /Il MAIIMHHOIO

o0yueHusi?

a) TensorFlow
b) PyTorch
c) CatBoost (pa3pabotan Aunexcom)

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

a) Hadoop HDFS
b) Amazon S3
¢) Sunexc.0O0mako

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



a) SAnnexc.Kaptsl
b) Google Maps
c) Apple Maps
d) OpenStreetMap

Tect 4: Anaau3 1aHHBIX, 0oJIbIIMeE IaHHBIE, HanpaBJjeHus Data Science, cucrembl
OM3HeC-aHAJIMTHKH

1. Kakoii Meroa aHajau3a JAaHHBIX HCHOJIB3YeTCH VIl BBISIBJEHUSI CKPBITHIX
3aKOHOMeEpHOCTel B 00JbIIMX MaccuBax uHGopmanuu?

a) OnucarenpHast CTaTUCTHKA
b) Data Mining
c) JIuneiinas perpeccust

d) Busyanuzanus
2. Kakas xapakrepuctuka Big Data onucbiBaet pa3Hooopa3ue ppopMaToB JaHHBIX?

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

3. Kakoil THIN MAIIMHHOrO OOY4YeHHSI HCIHOJb3yeT pa3MeYeHHbIC JaHHbIC IS
o0yueHus?

a) OO0yuenue c y4uTEeIeM
b) OOyucHue 0e3 YAUTEIIS
c) CwmemanHoe oOyueHue
d) ['mybokoe oOydcHHe

4. Kakoii MHCTPpYMEHT NO3BOJIsieT CO31aBaThb HHTEPAKTHBHBbIC Aam0opabl 0e3
HaNMCAaHuAa Koxa?

a) Jupyter Notebook
b) Tableau
c) Apache Spark

d) TensorFlow
5. Kakoil ajropurM mucCmoJb3yercsi A Ppa3fejeHusi JAHHbBIX HA TIPyNnbl 10
cxoskecTu?

a) JIuneiinas perpeccus
b) Meton k-cpennux
C) HepeBo perieHui
d) SVM

6. Kaxoii npouecc npeodpa3yer cbIpble JaHHbIC B IPUTOAHBIN IS aHAIN3a opmaT?

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

d) Data Visualization
7. Kakoii noka3artejib OlleHUBAeT TOYHOCTh PerpecCHOHHOM Moaeau?

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

8. Kakas 0u0smmorexa Python yamie Bcero ucnoJsib3yercs Ajst padoThl ¢ TA0JIMYHBIMHA
AAHHbIMH?

a) NumPy
b) Pandas
C) Matplotlib

d) Scikit-learn
9. Kakoii meton HE ncnonb3yercst A1 00pad0oTKHM NPONYIIEHHBIX 3HAYCHUH ?



a) VY nanenue CTpOK c IponycKaMu
b) 3amenHa CpEeITHUM 3HAYCHUEM
c) 3ameHa HYJISIMU
d) lllndpoBanue TaHHBIX

10. Kakoii mHCTpyMeHT Hcnosb3yercst 1A ynpasienuss workflow B Data Science

npoekrax?

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

Tecr S5: KomnbloTepHble TeXHOJIOTHMM KaK HHCTPYMEHT XpaHeHusi, 00padoTkwu,
aHAJIM3a U NPeACTABJICHHUA JaHHBIX
1. Kakoii Tun 0a3pl JaHHBIX ONITHMAaJIeH I XpaHeHuss JSON-10kyMeHTOB?

a) Pensuuonnas
b) JI0OKyMEHTOOpHEHTHUPOBaHHAS
c) I'padoBas

d) Kittou-3nauenue
2. Kakoii s13bIK Hcnosb3yercs s padorel ¢ Apache Spark?

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

d) CSS
3. Kakoii dopmar aaHHBIX o0ecrneynBaeT cXeMy /Jisi CTPYKTYPHMPOBAaHHOIO
XpaHeHnusi?

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

4. Kakasi TeXHOJIOTHS HCIIOJIB3YETCH IJIsA 6I)ICTp0F0 MOMCKA 10 00JLIINM Z[aHHLIM?

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

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

a) MySQL
b) MongoDB
C) PostgreSQL

d) Microsoft PowerPoint
6. Kaxoii npoToko.1 HCcnoib3yeTcs 1JIs nepeJayd NOTOKOBBIX TAHHBIX?

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

7. Kakasi TeXHOJI0THSI T03BOJIsIeT BHINOJIHATH SQL-3anpockl Kk 001b1IMM JAHHBIM?

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

8. Kakoii (popmMaT JaHHBIX HCHOJIb3YETCH IS XpaHeHHUs rPadoBbIX CTPYKTYp?

a) CSV

b) XML



c) RDF
d) JSON

9. Kakoii HHCTPYMEHT HCIOJIb3YyeTCsl AJIsl OPKeCTPAllMU KOHTeliHepoB?

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

10. Kakasi TeXHOJIOTHSI MCIOJIL3YeTCSH /IJIsl XpaHeHUs] BpeMEHHbIX PSAI0OB?

a) Redis
b) InfluxDB
C) MySQL

d) PostgreSQL
Tect 6: CucTemMbl XpaHeHHs U BU3YaJIM3aUMU JaHHBIX. PoccuiicKuii cerMeHT pbIHKA
1. Kakoii poccuiickuii anajor Power Bl npensaraer od/siaunblie pemenusi?

a) Annexc.Merpuka
b) Datalens
c) 1C:Ananutnka
d) Tunbskodd Insights

2. Kakas poccuiickas CYB/I pazpatorana /st aHAJIMTHYECKHUX 3alIPOCOB?

a) Tarantool
b) ClickHouse
C) Postgres Pro

d) SfAnnexc.baza
3. Kakoii poccuiicknii cepBuUC MPeAOCTABIsIET HHCTPYMEHTHI VISl T€0AHAJIUTUKU?

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

d) OpenStreetMap
4. Kakas poccuiickas miaargopma crnenuaau3nupyercsi Ha o0padoTKe NMOTOKOBBIX
JTAHHBIX?

a) Apache Kafka
b) Annexc.IloToku
c) CoOep.Ananutuka

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

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

6. Kakas poccmiickasi KOMIaHus Pa3padaTbIBaeT pelIeHHs I KOMIIBIOTEPHOIO
3penus?

a) Anpexc
b) CoepTex
C) Mail.ru Group

d) Bce nepeunciennsie
7. Kakoii popMaT BU3yaIu3anuu Jy4lie Bcero noAX0AuT AJIsi CPABHEHHUA q01ei?

a) JIunewHbIi rpaduk
b) Kpyrosas JarpamMMa
c) ['ucrorpamma

d) Auarpamma paccessHus
8. Kakoii poccuiickuii cepBuc npenocranisier API qyis ananusa tekcroB?



a) SAnpexc.SpeechKit

b) CatBoost
C) CloudPayments
d) Tinkoff API

9. Kakas poccuiickas miargopma npenocrasJisier oos1aunabie GPU gass ML?

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

d) Bce nepeunciiennbie
10. Kakoii uncrpyment HE siBisieTcsi poccHiicKHM NPOAYKTOM Ui pPadoThl ¢
AAHHBIMH?

a) ClickHouse
b) Tarantool
c) Oracle Database

d) DataLens

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

1. Kakoii MeTO0 HCIO0JIb3YeTCH I AHAJIN3A BPEMEHHbIX PSA0B?

a) ARIMA
b) K-means
c) SVM

d) Random Forest
2. Yrto o3nauyaer TepmuH "'Feature Engineering" B MmammnHom o0yyenun?

a) VY nanenue BCEX NPU3HAKOB
b) Coznanue u npeoOpa3oBaHue MIPU3HAKOB
c) Busyanu3zanus JTAHHBIX

d) Iudposanme qaHHBIX
3. Kakoii a1ropurm ncnoJib3yercsi 1Jsi 00HAPYKEHUSI AHOMAJINH?

a) Jluneiinas perpeccust
b) Isolation Forest
c) Jloructuueckas perpeccus

d) Merton riaBHBIX KOMIIOHEHT
4. Kakoii nokasare/ib OllecHMBaeT Ka4ecTBO OMHAPHOI Kiaaccupukanun?

a) MSE
b) RMSE
c) ROC-AUC

d) R-squared
5. Kakoil HHCTPYMEHT MCIOJIBb3YeTCs JJIsi ABTOMATHYECKOr0 MAIIMHHOIO 00y4YeHHs

(AutoML)?

a) TensorFlow
b) PyTorch
c) H20.ai

d) Scikit-learn
6. Kakoii MmeToa ncnojib3yercs A1 00padoTKH KaTeropuaabHbIX IPU3HAKOB?

a) One-Hot Encoding
b) Hopmanu3zanus
C) Cranpaptuzanus
d) PCA

7. YTo Takoe "kpocc-Baauaanus'’’ B MAIIMHHOM o0y4yeHumn?

a) VY nanenune JAHHBIX

b) Paznenenune JAHHBIX Ha o0yJaronryro u TECTOBYIO BBIOOPKU



c) MHorokparHoe pazbucHue JAaHHBIX IS OLICHKU MOJIENIN
d) Buzyanusanus pe3ynbTaToB
8. Kakoii anropurm HE oTHOCuTCSI K aHCaM0J1eBbIM MeTOAaM?

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

9. Kakoil HHCTPYMEHT HUCHOJIb3YeTCS /Il BepCHOHMPOBAHUSA TAHHBIX?

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

d) Kubernetes
10. Kakoii MeToa HCIOJIB3YyeTCsl AJ1s1 02JAHCHPOBKH KJIAacCOB?

a) VY nanenue IpUMEpPOB MaKOPUTAPHOTO KJjlacca
b) SMOTE
c) VYBenuuenue Beca MUHOPUTAPHOTO KJjlacca

d) Bce nepeunciieHHbIe

Tect 8: KomnboTepHble TEXHOJOIMH KAaK HHCTPYMEHT XpaHeHusi, 00padoTKH,
aHaJIM3a U NPeCTABJIEHNUS JaAHHBIX

1. Kakoii THII HHAEKCA YCKOPSIET MOUCK B CTOJI0LAX ¢ TEKCTOBLIMH JAHHBIMM ?

a) B-nepeBo
b) XBHI-UHIEKC
c) OOparHbiit HHIEKC
d) R-nepeBo

2. Kakoii (popmaT 1aHHBIX ONITHMAJIEH VIS XPAHEHHS BJIOKEeHHBIX CTPYKTYpP?

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

3. Kakoii s13bIk ucnosb3yercs 14 3anpocos B ClickHouse?

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

4. Kakoii HHCTpYMeHT ucnoJib3yercs AJs opkecrpaunu ETL-npoueccos?

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

d) Apache Hadoop
5. Kakoii 1poTOKO.J HCIIOIb3YeTCsl VIS Mepead JAHHBIX MeK1y MUKPOCepBHCAMHU?

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

6. Kakoil Tun 0a3bl JaHHBIX MCII0JIB3YeTCs AJIsl XpaHeHus rpa¢gos?

a) MongoDB
b) Neo4j
C) Redis

d) Cassandra

7. Kakoii HHCTPYMEHT HCII0JIb3YyeTCsl 1151 MOHMTOPHUHIA JaHHbBIX?

a) Grafana
b) Tableau



C) Power BI
d) Excel

8. Kakoii opmar 1annbix ucnoJn3yercsi B Apache Kafka?

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

9. Kakoil HHCTPYMEHT HUCIOJIb3YeTCs JJISl yIPaBJIeHUsI MeTAAaAHHbIMU?

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

d) Apache Kafka
10. Kakoii Tun XPpaHW/INIIA HCIMOJB3YETCHA NJA AaHAJTUTHYCCKHUX 3anp0c03?

9) OLTP
b) OLAP
c) Key-Value

d) Document
Tect 9: Cucrembl XpaHeHHs U BU3YAJIM3AUMHU JAHHBIX. POCCHIICKHIT CerMeHT PbIHKA
1. Kakoii poccuiickuii HHCTPYMEHT UCHOJIb3YeTCs IJI1 BU3yaJIU3aliH re0JaHHbIX?

a) Sunexc.Kaptel
b) Google Maps
C) 2GIS

d) OpenStreetMap
2. Kakas poccuiickas uiargopma npeaocrapJisieT CepBUC PACTIO3HABAHUS JIMI?

a) VisionLabs
b) Suanexc.O0m1ako
c) CoepTex

d) Mail.ru Group
3. Kakoii poccuiickuii MPOAYKT MCIOJIb3YeTcs 1JIsl YIPABJICHUS JAHHBIMU?

a) DataSphere oT SInnmexca
b) Google Data Studio
c) Tableau
d) Power BI

4. Kakoii poccuiickuii cepBuc npegocrasiaser API nis 00padoTku ecTecTBEHHOro
si3bIKa?

a) Sunexc.O0mako
b) ChatGPT
c) Google NLP

d) IBM Watson
5. Kakoii poccuiickuii HHCTPYMEHT HCIOJIB3YeTCsl 1JIsl AHAJIN3a JIOTOB?

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

6. Kakoii poccuiickuii MPOAYKT UCNOJb3YyeTCs VIS XPaHEHHS] BPEeMEHHbIX PAI0B?

a) InfluxDB
b) TimescaleDB
C) VictoriaMetrics

d) Prometheus

7. Kakoii poccuiicknii cepBuc npenocrasJisier odaauynbie GPU nas ML?

a) Selectel
b) Supexc.Ob6nako



C) Mail.ru Cloud Solutions
d) Bce nepeuncieHnsie
8. Kakoii poccuiicknii HHCTPYMEHT HCHOJIb3YeTCs /1Jis1 YIPAaBJIeHUs MEeTaJaHHbIMH ?

a) Apache Atlas
b) Datal ens
c) Amundsen

d) SAunexc.Metpuka
9. Kakoii poccuiickuii MPOAYKT UCMOJIb3YeTCH ISl IOTOKOBOI 00padOTKM JaHHBIX?

a) Apache Kafka
b) Slanexc.IToroxu
C) Apache Flink
d) Apache Spark

10. Kaxkoii poccuiickuii cepBUC MPeI0CTABIAET HHCTPYMEHTHI VIS KOMIIBIOTEPHOT0
3peHusn?

a) Sunexc.Ob6nako
b) CoepTex
C) VisionLabs

d) Bce nepeuncieHHbie
Tect 10: Anaan3 nanubix u Data Science

1. Kaxkoii MeTo HCOJIb3YyeTCs /ISl YMeHbIIeHUs epeo0yyeHusi B HelpOHHBIX CeTAX?
a) YBeIM4YeHNE KOJIMYECTBA CIIOCB
b) Dropout
¢) YBenuuenue learning rate
d) YMeHbIIeHnEe KOTUYECTBA AIOX

1. Yro u3mepsier merpuxa F1-score?
a) TOYHOCTb U NOJHOTY OJJTHOBPEMEHHO
b) TombKO TOYHOCTH
¢) Toabko MoTHOTY
d) Cpennee apupmMeTnueckoe BCeX METPUK

1. Kaxoii anropurm HE siBisieTcst aropurMom Kiacrepusanuu?
a) DBSCAN
b) K-means
¢) Random Forest
d) Hierarchical clustering

2. Yto Takoe ""X010AHBII cTapT'" B peKOMEHAaTeIbHBIX CHCTeMaXxX?
a) [IpobGnema pexkomMeHIalui A1 HOBBIX MMOJIb30BATENEi/00BEKTOB
b) Caumkom ObICTpOE 00yUeHUE MOIETH
¢) OTCyTCTBHE JaHHBIX B CUCTEME
d) YcrapeBanue moaenu

3. Kakoii meroa HE ucnoanb3yercs 1jst 00padoTku qucdajianca kiaaccon?
a) Undersampling
b) Oversampling
¢) YBenuuenue learning rate
d) Hcnosnb30BaHne BECOB KJIACCOB

4. Yro Takoe "transfer learning'?
a) Ucnonp3oBanue npegoOydeHHOM MOACTH AJIsl HOBOH 3aauu
b) [lepeHoc maHHBIX MEXAY CEpBEpaMu



¢) O0yuenue 0e3 yuutens
d) ABTOMaTHYECKOE MAIIMHHOE 00Y4YCHUE

Kakoii TUII HeliPOHHBIX ceTel Jiy4llle Bcero NoJIX0AuT s 00padoTKu
H300pakeHuii?

a) [TomHOCBsA3HBIE cEeTH

b) PexyppeHTHbIe ceTH

¢) CBepTouHbIE CETH

d) ABTOKOIUPOBITUKH

UYrto Takoe "batch normalization"?

a) Hopmanu3zanus BXOIHBIX JaHHBIX

b) Hopmanu3aius akTuBaluii MEXy CIOSIMH
¢) YMeHblIeHUE pa3mepa 6arya

d) YBenuuenue ckopoctu o0ydeHHS

Kakoii aJropuTm onTHMH3aIMHU Yallle BCero MCNoJb3yeTcs: B riry0okoM o0yyeHnu?
a) ['paarieHTHBIN CITyCK

b) CtoxacTuueckuil TpaiMeHTHBIN CITyCK

c) Adam

d) K-means

Yrto Takoe "attention mechanism' B HelipoHHBIX ceTsIX?
a) MexaHu3M BBIJICIICHHS BAXKHBIX YacTEil BXOIHBIX JIAHHBIX
b) Meton perymsipuzanuu

¢) Tun ¢pyHKIIUN aKTUBAIIIH

d) Crioco0 mHUIMATN3aIUHA BECOB

Tecr 11: Boabuiue JAHHBIEC U CUCTEMbI XpaHCHUSA

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

b) JletieHTpann3oBaHHOE XpaHEHUE

c¢) Pacnpenenennslii peectp

d) Bce BrImenepeuyncienHoe

Yro Takoe "data lake"?

a) XpaHWIHIIE HECTPYKTYPHPOBAHHBIX JTAHHBIX
b) Pemsiiimonnas 6a3a TaHHBIX

¢) Cucrema BU3yaIM3aIuu

d) Uuctpyment ETL

Kaxoit ”HCTpYMEHT UCIIOIB3YETCs ISl IOTOKOBOM 00pabOTKH TaHHBIX B peaTbHOM
BpEMEHU?

a) Apache Flink

b) Apache Hadoop

¢) Apache Hive

d) Apache Spark

Yro takoe "sharding" B 6a3ax qaHHBIX?
a) ['opu3oHTaNIBHOE pa3/IeieHIe TaHHBIX
b) BepTukanbHoe pazaeneHne JaHHbIX
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¢) Cxxartue JaHHBIX
d) lllndpoBanue TaHHBIX

Kakoii Tun 6a3bl TaHHBIX ONITUMAJIEH JUIS XpaHEHUSI BPEMEHHBIX PSI0B?
a) InfluxDB

b) MongoDB

c) PostgreSQL

d) Redis

Urto takoe "CAP-Tteopema"?

a) Teopema 0 COTIIaCOBAaHHOCTH, TOCTYITHOCTU M YCTOMUMBOCTH K Pa3ICICHUIO
b) Teopema o ckopocTr 00pabOTKH TaHHBIX

¢) TeopeMa o 6€30MaCHOCTH JTaHHBIX

d) Teopema o0 MacmITabMPyeMOCTH

Kakoii popmar nanHbIX 00eCrieuuBaeT CXeMy I CTPYKTYPHUPOBAHHOTO XpaHEHHS?
a) CSV

b) JSON

c) Parquet

d) XML

Yro takoe "lambda-apxutextypa"?

a) [Momxox k 06paboTke OONBIINX JAHHBIX, coueTaromuii batch u stream processing
b) ApxuTekTypa MUKPOCEPBUCOB

¢) Mopens riry00oKoro 00y4deHus

d) Crioco0 xpaHeHHs TaHHBIX

Kakoii uacTpy™MeHT ucnonbdyercs ais ynpasinenus workflow B data pipeline?
a) Apache Airflow

b) Apache Kafka

c) Apache Spark

d) Apache Hadoop

Yro takoe "polyglot persistence"?

a) Mcnonb3oBanue pazubix CYB/] aig pa3HbIX TUIIOB TaHHBIX
b) XpaHeHue JaHHBIX B OHOM (popmaTte

¢) Meton cxxaTust JaHHBIX

d) Crioco0 pennukanuy JaHHBIX

Tect 12: Poccuiickuii cerMeHT PbIHKA M BU3YAJTH3aUsA JaHHbBIX

Kakoii poccuiickuii mpoaykT siBisiercst ananorom Tableau?
a) DatalLens

b) Annexkc.Metpuka

¢) 1C:Ananutuxa

d) Tunskodd Business

Kakas poccuiickas kommnanus pazpadaTsiBaeT miaat(Gopmy Ui KOMIBIOTEPHOTO 3pEeHuUs?
a) VisionLabs

b) Annexc

c) CoepTex

d) Bce BollenepevrcieHHble
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Kakoli poccuiickuii ”HCTpYMEHT MCIIOJIB3YETCS ISl aHaIu3a JI0roB?
a) ClickHouse

b) ELK Stack

c) Grafana

d) Zabbix

Kaxoit poccutickuii cepBuc npenoctarisieT API 1y 00paboTKu €CTeCTBEHHOTO sSI3bIKa?
a) SAAunexc.Ob6nako

b) Coep Al

¢) Mail.ru Cloud

d) Bce BhImenepevrcieHHbIC

Kakoii Tun BU3yanu3anuu JIydmie BCero MmoAX0UT Ui 0TOOpaXKeHHsI KOPPEuu?
a) JIuneitHbil rpaduk

b) Kpyrosas nuarpamma

¢) dunarpamma paccestHus

d) I'mcrorpamma

Kaxkoit poccuiickuil NpOAYKT UCTIOIB3YETCA sl XPAHEHUSI BPEMEHHBIX PsII0B?
a) VictoriaMetrics

b) InfluxDB

c) TimescaleDB

d) Prometheus

Kakoii ”HCTpyMEHT 1103BOJISIET CO3aBaTh UHTEPAKTUBHbIE BEO-AaIO0pab1?
a) Plotly Dash

b) Matplotlib

c) Seaborn

d) Pandas

Kakoii poccuiickuii cepsuc npeaoctasinsetr oonaunsie GPU mst ML?
a) SAnnexc.O0nako

b) Selectel

¢) Mail.ru Cloud

d) Bce BollenepedrcieHHble

Kaxkoit meTo1 BU3yanu3aliu JIyqilie BCero MOIXO0AUT JJIsl HEPAPXUUECKUX JTAHHBIX ?
a) Jlengporpamma

b) 'ucrorpamma

c) Box plot

d) JIuneiinslil rpapuk

Kakoli poccuiickuii npoayKT siBisieTcst ananorom Power BI?
a) DatalLens

b) Annexc.Metpuka

¢) 1C: Ananutuka

d) Tunbkodd Analytics

Tect 13: IIpoagBUHYTHIE METOAbI AHAJIM3A JAHHBIX 1 MAIIMHHOIO 00y4YeHH s
Kakoii MeTo ucronp3yercs A HHTEPIIPEeTaluy pe3yabTaToB paboThl CI0KHBIX ML-

mojesnen?
a) LIME



b) PCA
c) K-means
d) ARIMA

Yro Takoe "muddepeHimanbHas IPpUBaTHOCTL" B KOHTEKCTE aHAIU3a JJaHHBIX ?
a) MeTto 3a1uThl IEPCOHATBHBIX JaHHBIX

b) Anroputm Kinactepusauu

¢) TexHnuka yBenuueHus: JaHHBIX

d) Merox Bu3yanu3amnuu

Kaxkoii AJITOPUTM UCIIOJIB3YCTCA AJId TCHEPAIIMU HOBBIX JAaHHBIX, ITOXO0XHUX Ha
00y4Jaronryro BEIOOPKY?

a) GAN (Generative Adversarial Networks)

b) SVM

¢) Random Forest

d) KNN

UYro uzmepsieT MeTpuKa "TOYHOCTH B top-K"?
a) TouHocTb cpeau nepBbix k pekomeHjanui
b) [ToHOTY TIpECKa3aHmiA

¢) CpenHIo TOYHOCTh

d) Bpems BeImosHeHMs 3ampoca

Kakoii MeTon ucnomnb3yercs st 00paboTku ecTecTBeHHOTO s3bika (NLP)?
a) Word2Vec

b) K-means

c) Linear Regression

d) Decision Trees

Uro Takoe "MHoropykuit 6anmut" (multi-armed bandit) B KOHTeKCTe aHaIM3a JaHHBIX?
a) AITOpPUTM ]ISl TECTUPOBAHUS THIIOTE3

b) Merton knactepu3anuu

¢) TexHuka BU3yalIn3aiu

d) Crioco0 xpaHeHusI TaHHBIX

Kakoii Tun HelipoHHBIX ceTel UCToNb3yeTcs i 00pabOTKU MOCIEJ0BATEIbHOCTEN?
a) RNN (Recurrent Neural Networks)

b) CNN

c) GAN

d) Autoencoders

Urto takoe "obOyuenue ¢ noakperienueM" (reinforcement learning)?
a) O0yueHue uepe3 B3aUMOJIEHCTBHE CO Cpeaoi

b) OOyueHune Ha pa3MEUCHHBIX JaHHBIX

¢) OGyuenue 6e3 yuurens

d) Merox knactepusanuu

Kaxkoii AJITOPUTM HUCIIOJIB3YCTCA I YMCHBIIICHHUA pa3MCPHOCTU B HEJIMHENHBIX cnyqaﬂx?
a) t-SNE

b) PCA

c) LDA

d) SVD



10. Yto Taxoe "dynkmus noreps Xprodepa" (Huber loss)?
a) Komounaus MSE u MAE
b) MeTon knactepusanuu
¢) TexHuka BU3yaau3auu
d) Anroput™m pekoMeHIanui

Tect 14: CoBpeMeHHbIE TEXHOJOTHN 00PA0OTKH (OJIBIIUX JAHHBIX

1. Yro Takoe "data mesh" apxutekrypa?
a) JlenieHTpann30BaHHBIN MOAXOM K YIPABICHUIO JaHHBIMU
b) LlenTpann3oBaHHOE XPAHWINIIE JAaHHBIX
¢) Meron Bu3yanuzanun
d) AnroputM MamMHHOTO 00Y4EHUs

2. Kakoif FHCTpYMEHT UCIOJIb3yeTcs Il 00paboTKHU rpadOBBIX IaHHBIX B PeabHOM
BpEMEHU?
a) Apache Flink
b) Neo4j
c¢) Apache Kafka
d) Apache Spark

3. 4Yro takoe "feature store" B ML?
a) lleHTpanm30BaHHOE XPAHUITUIIE TPH3HAKOB
b) baza qaHHBIX JJ151 JIOTOB
¢) MHCTpyMEHT BU3yalIM3aIiH
d) Cucrema MOHUTOpUHTA

4. Kakoli ¢popmar JaHHBIX HCIIONB3YeTCs s 3()(PEKTUBHOTO XpaHEHHSI BIOKEHHBIX
CTPYKTYp?
a) Avro
b) CSV
c) XML
d) TXT

5. Yro Takoe "delta lake"?
a) OTKpbITHIN opmat XxpaHeHus nosepx data lake
b) Pemsiiimonnast B/
c¢) I'padosas B/
d) UucTpyMeHT BU3yanu3anuu

6. Kakoit uHCTpyMeHT ucnonb3yercs i opkectpaiun ML workflows?
a) MLflow
b) Apache Kafka
c¢) Apache Hadoop
d) Apache Spark

7. Uro Takoe "data lineage"?
a) OTciexxuBaHNe MPOUCXOXKACHUS U IPe0Opa30BaHUi JaHHBIX
b) Meron knacrepuzanuu
¢) AJIropuT™M peKOMEH Tl
d) Texnuka BU3yanu3anuu
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Kakoii moaxo/ ucnoiab3yercs Uit 00pabOTKH MOTOKOBBIX JaHHBIX C 3a/Iep:KKoN MeHee |
Mmc?

a) Event-driven architecture

b) Batch processing

¢) Microservices

d) Monolithic architecture

Uro takoe "data fabric"?

a) Enunelii ypoBeHb g0oCTyna K TaHHBIM
b) UHCTpyMEHT BU3yaln3auu

¢) AJITOpUTM MAIIMHHOTO 00y4YeHUS

d) Meton xpaHeHHs TaHHBIX

Kaxkoit mHCTpyMEHT ucrnonb3yetcs A ynpasineHuss ML monensmu B production?
a) Kubeflow

b) Apache Kafka

c¢) Apache Spark

d) Apache Hadoop

Tect 15: Poccniickue TEXHOJOTHH B 00JIACTH JAaHHBIX

Kaxoit poccutickuii ¢ppeiimBopk s ML pa3padoran Snmaexcom?
a) CatBoost

b) TensorFlow

c) PyTorch

d) Scikit-learn

Kakoli poccuiickuii cepBHC MPEIOCTABIISAET AaHAIUTUKY B peaJIbHOM BpeMEHU?
a) Slnnexc.Metpuka

b) Google Analytics

c) Adobe Analytics

d) Mixpanel

Kaxoii poccuiickuii mpoaykT siBisiercst aHasmorom Snowflake?
a) SIuaexc.O6mako Data Platform

b) 1C:Ilpeanpusitue

¢) Tunpkod Data Warehouse

d) Coep.AHanuTHKa

Kakoli poccuiickuii MHCTPYMEHT UCIOJIb3YEeTCs JIJIsl yIIpaBIeHUs JaHHBIMU?
a) DatalLens

b) Tableau

c) Power BI

d) QlikView

Kaxkoii poccuiickuii cepuc npegocrasisier NLP API?
a) SAunexc.O6mako SpeechKit

b) Google Cloud NLP

¢) AWS Comprehend

d) IBM Watson

Kakoli poccuiickuii mpoAyKT UCTIONIB3YETCs sl 00paOOTKHU MOTOKOBBIX JTAHHBIX ?
a) SAAunekc.Iloroku



10.

b) Apache Kafka
c¢) Apache Flink
d) Apache Spark

Kaxkoii poccuiickuii HHCTpPYMEHT JJ1s1 BU3yaJIU3allMK T€0IaHHbIX ?
a) SAnnexc.Kaprer API

b) Google Maps API

¢) Mapbox

d) OpenLayers

Kakoii poccuiickuii ppeiiMBOpK 1 TiTy00KOTro 00ydeHus?
a) DeepPavlov

b) TensorFlow

c) PyTorch

d) Keras

Kakoli poccuiickuii cepBHC MPeI0CTaBIIsAECT aHAIUTUKY 1715 OusHeca?
a) Slnnexc.Merpuka

b) Google Analytics 360

c) Adobe Analytics

d) Amplitude

Kakoli poccuiickuii poAyKT UCTIONB3YETCS ISl XpaHCHHsI 1 00pabOTKH OOIBIINX
IMAHHBIX?

a) ClickHouse

b) Apache Hadoop

c) Apache Spark

d) Elasticsearch

Kpamxue memoouueckue ykazanus
[Tocne mpox ok aeHNs TEOPETUYECKON YaCTH, CTYIEHTHI JIOJKHBI 3aKPENUTh MaTepHall IPU

MMOMOIIINU KOHTPOJIBHOT'O TECTA.

IlIxana oyenku

Onenka Bamisr Omnucanne
5 9-10

4 6-8

3 3-5

2 0-2
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