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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

C Tpyno- O0OBbeM KOHTaKTHOH paboThI (Yac)
eMecTp | eMKOCTb
Popma Yacts (OPI(JI'I)I/([) ) Bueaynu- Popvia
Haspauue OIIOII BO | o6yue- AynutopHast CPC [ arrec-
s VII Kypc TOpHas .
(300, (3.E) | Bcero 1
0300) nex. | mpak. | ma6. | IIA | KCP
Moo 208,05 000 | MOLB | 2 2 37 | 8| 28| 0| 1] 0|35 3
€IaKOMMYHHKAIIIH




4 CTpyKTypa U co/iepKaHue IMCUMILTUHBI (MO1YJIs1)

4.1 CTpykTypa aucuunjanHbl (MoayJs) niass OPO

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

Tabmuua 3.1 — Pa3aens! qUCHUTUTMHBL (MOTYJIs), BUIBI Y4€OHON JesITeIbHOCTH U (POPMBI
Tekyuero KouTpos st OO

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

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

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

YucnoBsle XapaKTePUCTUKH

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

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

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

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

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

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

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

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



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

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

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

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

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

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

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

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

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

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

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

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

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

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

Tema 6 Hucnogvle xapakmepucmuku 6b100poK.

Copepxanne Tembl: CTaTuCTUYECKas! OLIEHKA YUCIOBBIX JaHHBIX.

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

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

Tema 7 Heuucnosvie oannvie.

Conepxanne Tembl: OLIEHKA YaCTOT U pacpeeeHUs] BEPOSITHOCTEH.

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

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

Tema 8 Maccuevl oanuvix (Oamagpetimol).

Conepxanme TeMbl: OlleHKa KauecTBa TaHHBIX. DOPMUPOBAHUE «CPE30BY.

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

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



Tema 9 Ilpumenenue memooos Knacmepuzayuu (cecmenmayus).

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

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

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

Tema 10 Memoovwt knaccugpurayuu.

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

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

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

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

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

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

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

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

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

MeToauyeckue peKOMeHAAUU 110 OPraHU3ANNU CAMOCTOATEIbHOH padoThI

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

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

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

IlepeyeHb U TeMaTHKA CAMOCTOATEJIbHBIX PA0OT CTYACHTOB MO ANUCHUILIHHE

1. Teopus BeposTHOCTEH
2. TlpuxnagHas cTaTuCTHKA



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

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

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

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

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

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

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

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

7.1 Ocnoenas numepamypa
1. 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




Ounas popma o0ydeHHs
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-aHATUTHKH.
1.9. IIpuMeHeHHE METOI0
B KJacTepu3anuu (cermed | Tect Tect
TaIus)
1.10. Merone! knaccupuk
A ¢ Tecr Tect
anuu.
P/1 YMeHue : IpUMEHATH COB
1.1. KomnbsroTepHsle TeXH
pEMEHHBIE HalpaBJICHHS
OJIOTUH KaK HHCTPYMEHT
KOMITBIOTEPHBIX TEXHOJIOT
. XpaHeHus1, 00padoTky, an | Tect Tect
Uil U1 XpaHeHus, 0opado
anu3a ¥ NpeaCTaBICHUS 1
TKHU W TIPEJICTaBICHUS 1aH
aHHBIX ¥ HH(POPMAIIHH.
HBIX
P/1 HaBbIk : paboTBI ¢ HHCTPY
MeHTaMu apromMatu3upoB | 1.11. Cucremsl kiracca lo | Ipaktudgeckas pabo | IIpaktudeckas pabo
aHHOU 00paboTku nundop | w-code, no-code. Ta Ta
Manuu
P2 3HaHUE : OCHOBHBIX KOHI] 1.3. Cuctembl XpaHeHUs U
enmuit Data Science u 6u3 | Bu3yanm3anuu naHHBIX. P
! YaTH3ALIH A Tect Tect
Hec-aHAINTHKA OCCHICKHH CETMEHT PHIHK
a.
1.11. Cucremsl kmacca lo
Tect Tect
w-code, no-code.
P12 YMenne : aHanM3NpOBaTh | | 8 Maccnsbl ganubix (1 | IlpaxTnueckas pa6o | IlpakTuueckas pa6o
OoIpIINC JAHHBIE atadpeiimbl). Ta Ta
1.9. IIpuMeHeHHE METO1I0
P [MpakTuyeckas pado | IIpakruueckas pado
B KJIacTE€pU3aLUH (CerMeH
Ta Ta
TaIus)
1.10. Merozasr kiaccuduk | Ipakruueckas pabo | Ipaktiueckas padbo
aIyu. Ta Ta
PJ12 Hagrbik : ucrnonap30BaHus
1.5. YUncnoBsle 1 HEUYHUCIIO
nH(pOPMAIMOHHBIX TEXHO IIpaxtuueckas pabo | IIpaktrueckas pabo
o BbIE JaHHBIE (BEIOOPKH, B
JIOTHH JUIS peIIeHus paK Ta Ta
€KTOPHI).
TUYECKHX 3ajau.
P13 3nanue : GopmaroB xpane | 1.4. [loaroroBka naHHBIX
HUs JaHHBIX (XIsX, csv, tX | Ans aHanu3a v BU3yanusa
t) 1y, Havanshele HaBbiku. | [Ipaktuueckas pabo | Ilpaxtnueckas pabo
Tabmmunble mponeccopsl, | Ta Ta
(opmMaTsl XpaHEeHHs JaHH
BIX.
P13 YMeHHUe : TIO/ITOTABIMBAT | | 7. Heuncnosble gannble | [Ipaxrndeckas pa6o | IlpaxTudeckas pa6o
b JIaHHBIE JUTS aHAJIHM3a Ta Ta
PI3 HaggIk : ounicTkH U 1peod
pasoBaHus 1aHHBIX B Ta0 | 1.6. Uncnoseie xapaktepu | Ilpaktnueckas pado | IIpaktudeckas pabo
m4HbIX nporeccopax (Ex | cruxu BeIOOpOK. Ta Ta
cel, Calc)

4 Onucanue NpoueaAypsl OLEHUBAHUA

KauectBo C(I)OpMI/IpOBaHHOCTI/I KOMIIETEHIIUM Ha JaHHOM

oTarne ONCHHUBACTCA 110

pe3yiabTaTaM TCKYIIUX U IMMPOMECKYTOYHBIX aTTeCTaIII/Iﬁ IIpru MoOMOIIn KOJIMYeCTBEHHOM OILICHKU,




BbIpa)KEHHOU B Oayutax. MakcuMaibHas cymMma 0ajuloB 1Mo JucuMIuinHe (Moayiro) paBHa 100

Oaam.

KadecTBO c(hopMUPOBAaHHOCTH KOMIICTCHIIMI HA JAHHOM 3TaIrle OI[CHUBACTCS 110 pe3yJIbTaTaM
TEKYIIMX U MPOMEKYTOYHBIX aTTECTAIMI MPU TTOMOIIY KOJTHYECTBEHHOU OIICHKH, BBIPAKEHHOM
B Oayutax. MakcumaiibHasi cyMMa 0ajuioB IO AMCIHUIUTHHE (MOy o) paBHa 100 Gaymam.

Bun yuebHoli nesTenbHOCTH

O1eHOYHOE CPEICTBO

[pakTnueckas pabora | Tecr Htoro
Jlexmus 10 10
TIpoMexyToUHas aTTeCTaIHs 30 30
TIpakTrueckue 3aHsThs 60 60
CamocTosTenbHas pabora
HWroro 60 40 100

Cymma 06amioB, HaOpaHHBIX CTYIEHTOM I10 BCEM BUAAM y4eOHOM NESTEILHOCTH B paMKax
JTUCITUTIMHBL, IEPEBOUTCS B OIIEHKY B COOTBETCTBHUHU C TaOTHUIICH.

Cymma 6ato
B
O1eHKa 110 IPOMEXK
YTOYHOH arTecTany | XapaKTepHUCTHKa KauyecTBa CHOPMHUPOBAHHOCTH KOMIIETCHIINU
10 pucuu u
IIJINHE
CTyneHT IeMOHCTpUpPYET COPMUPOBAHHOCTD JUCHUIUTMHAPHBIX KOMIIETEHINH, 00H
«3a4TeHo» / apy’KMBaeT BCECTOPOHHEE, CHCTEMaTHIECKOe 1 IITy0OKoe 3HaHUe y4eOHOTro MaTepua
o191 10 100 11a, yCBOMII OCHOBHYIO JIUTEPATYPY 1 3HAKOM C JIOTIOJIHUTEJILHOM JTUTEpaTypol, peko
MEHIOBaHHOH IPOrPaMMOi, yMeeT CBOOOIHO BBITIOJIHATE IIPAKTHIECKHE 3aIaHus, 1P
«OTIINIHO» €lyCMOTPEHHBIE IPOTrPaMMOH, CBOOOIHO OIepUpyeT NPHOOPETEHHBIMH 3HAHUAMH, Y
MEHUSIMH, IPIMEHSIET MX B CHTYallUsIX TOBBIIMICHHON CIOKHOCTH.
«3a4TeHOY / CTyneHT IeMOHCTpUpPYET COPMUPOBAHHOCTH JUCIHUILIMHAPHBIX KOMIIETEHIUH: OCH
ot 76 110 90 OBHBIC 3HAHHUS, YMEHUSI OCBOCHBI, HO JIOITyCKAIOTCS! HE3HAUNTEIbHbIC 01}11/161(1/1, HETOq
HOCTH, 3aTPyJHEHU [IPU aHAIUTHUYECKUX ONEpaLusX, IepeHOCe 3HAHUN 1 yMEHUI H
«Xopoio» a HOBbIE, HECTAHJJAPTHBIE CUTYaIUH.
«3a4TeHoy / CTyneHT 1eMOHCTpUpPYET ChOPMHUPOBAHHOCTH JUCIMIUTHHAPHBIX KOMIICTSHIINH: B XO
Jie KOHTPOJIBHBIX MEPOIPHATHH JTOITYCKAIOTCS 3HAYUTEIbHBIE OIIMOKH, MPOSBIAETCS
ot 61 1o 75 OTCYTCTBHE OTAENbHBIX 3HAHUN, YMEHUI!, HABBIKOB 110 HEKOTOPHIM AUCLUIUIMHAPHBL
«YHOBJICTBOPH | KOMIIETEHIIMSIM, CTYJICHT UCTIBITHIBACT 3HAUNTEIILHBIC 3aTPyJHEHHS IPH OIIEPHUPOB
TCJIBHO» AHUM 3HAHUSIMU M YMEHMSMU IIPU UX IEPEHOCE HA HOBBIE CUTYAlMH.
«He 3a4TeHO» /
ot 41 10 60 VY cryneHTa He Cd)(ipMHpOBaLHLI JTUCLUIUTMHAPHbIE KOMIIETEHINH, IPOSBIISIETCS HE0C
«HEYIOBJIETBO | TaTOYHOCTb 3HAHMIA, YMCHHA, HABBIKOB.
PUTCIILHO»
«He 3a4TeHO» /
ot 0 10 40 JucuuniHapHbIe KOMITETEHINH He cq)opMHPOBaHLI. [IposBisieTcs MOTHOE WK TIPAK
«HEYIOBJIETBO | TUYECKH MOJHOE OTCYTCTBUE 3HAHMIA, yMECHUH, HABBIKOB.
PUTCIILHO»

CyMmMma 6aioB, HaOpaHHBIX CTYJIEHTOM IO BCEM BHJIaM Y4€OHOM JESTEIHHOCTH B paMKax
JTUCITUTLIMHBL, IEPEBOJUTCS B OIIEHKY B COOTBETCTBUHU C TaOIHUIICH.

Cymma Oaio
B
IO AUCIUILIH

O1eHKa 110 IPOMEsK
YTOYHOM aTTecTalu
"

XapakTeprcTHKa KadecTBa c()OPMHUPOBAHHOCTH KOMITCTEHIIMH

HE
CTyzieHT IeMOHCTPHUPYET CPOPMHUPOBAHHOCTh JUCILMIUTHHAPHBIX KOMIICTEHIINH, 00Ha
PY’KHMBaeT BCECTOPOHHEE, CHCTEMaTHYECKOe U ITy0OKOe 3HaHHE y4eOHOro MaTepuana
o191 510 100 «3a4YTeHO» / , YCBOMJI OCHOBHYIO JIUTEPATYPY ¥ 3HAKOM C JOMOJIHHUTEIBHOMN JIUTEpaTypoil, pekome
«OTIINIHO H/IOBaHHOU IPOTPaMMOii, yMeeT CBOOOIHO BBIMONHATE MPAKTUIECKHE 3aJaHusl, TIPEe

YCMOTpEHHBIE TPOTrPaMMOH, CBOOOIHO ONEpHpYeT MPHOOPETEHHBIMH 3HAHUSAMH, yMe
HUSIMH, TIPIMEHSIET UX B CUTYAIMSIX MOBBIIICHHOHN CIIOKHOCTH.




CTyaeHT IeMOHCTpUpYeT cOPMUPOBAHHOCTb AUCLMILIMHAPHBIX KOMIIETEHIIMI: OCHO

o1 76 10 90 «3auTeHo» / BHBIE 3HAHUSI, YMEHUS OCBOEHBI, HO JJOIMYCKAIOTCSl HE3HAUUTEIbHBIE (1LHI/I6KI/I, HETOUH
«XOPOIIO» OCTH, 3aTPYAHEHUSI IPH aHATUTHUECKUX OTIepalusiX, IepeHoce 3HaHUiI U yMEHU Ha H

OBbI€, HECTAHIaPTHBIE CUTYAIHN.
CTyzeHT AeMOHCTPHUpYeT ChOPMHUPOBAHHOCTD TUCIUIUIMHAPHBIX KOMIIETEHIIHI: B X0
«3a4TeHO» / Jie KOHTPOJIBHBIX MEPOIIPHUATHI HOITYCKAIOTCS 3HAYNTEIBHBIE OIINOKH, TPOSIBIIIETCS O
oT 61 10 75 «YIOBJICTBOPUTEIIb | TCYTCTBHE OTAECNIbHBIX 3HAHUH, YMEHUH, HABBIKOB 10 HEKOTOPBIM JUCIUIIIMHAPHBIM K
HO» OMIIETEHIUAM, CTYACHT UCIIBITHIBACT 3HAYNTENbHbBIE 3aTPYJHEHNS IPH ONEPUPOBAHH

1 BHAHUAMHU U YMEHUAMU NPU UX NEPECHOCE HA HOBBIC CUTYallUU.

«HE 3a4TCHO» /

V cryneHra He chOPMHUPOBAHBI AUCLMILTMHAPHBIC KOMICTCHIINH, [IPOSBISIETCS HEZO0C
ot 41 10 60 «HEY/IOBJIETBOPHUTE Y bopwip et P HHH, TIp

TaTOYHOCTb 3HAHUH, YMEHUH, HABBIKOB.

JIBHOY
«HE 3aYTCHOY /
JucuurnHapHble KOMIIETSHIIMU He copMUpoBaHbl. [IposBiIseTcs MOJHOE MK Hpak
ot 0 110 40 «HEYOBJIETBOPUTE - o
HHO» THUYECKH MTOJHOE OTCYTCTBHUE 3HAHHM, YMEHHUI1, HABBIKOB.

5 IlpumepHbIe OLIEHOYHBbIE CPeACTBA

5.1 Ilpumepsl 3aJaHuil 11 BHINOJHEHUS PAKTHYECKUX padoT

3adanue 1: Hamucanue MporpaMMHOIO KOJIa, TO3BOJISIONIETO ITOTOTOBUTD JTAHHBIC IS
aHaM3a W BU3yamm3anuu (paboTa ¢ TPOIMYyCKaMH, TPUBEICHUE MAHHBIX K CTaHAAPTHOMY
TaOJIMYHOMY BUAY H T.1.)

3aoanue 2: Hanucanwe mporpaMMHOIO KOJa, MO3BOJISFOIIETO MTOCTPOUTH MPABHIIBHEIC
JTUarpaMMbl pacrpeieNieHus A KaXI0ro THUIA JaHHBIX, 00bSICHEHNE TOTYYEHHBIX Pe3yJbTaTOB.

3aoanue 3: Hamucanwe mTpOrpaMMHOTO KoJa JUIsl IPOBEICHUS OMUCATEIBLHOM
CTaTHCTUKH JTAHHBIX, BU3yaIn3alus U O0BSICHEHHE MMOJYY€HHBIX PE3yIbTaTOB.

3aoanue 4: Hanmcanue mPOrpaMMHOTO KOAa Il TPOBEIACHHUS PACIIMPEHHOTO
YaCTOTHOI'O aHallM3a, AaHalW3a B3aUMOCBSI3EH MEXIy KaTeropHallbHBIMH IE€PEMEHHBIMH,
BU3YaIH3aIus ¥ 00ObSICHEHUE TIOMyYCHHBIX PE3yJIbTATOB.

3adanue 5: Hammcanue mporpaMMHOTO KO/, MTO3BOJISAIONIECTO CO3/1aBaTh AaTadpeiiMbl U
Cpe3bl, MPOBOJIUTH 0a30BBIC ONEpaluy HaJX natadpeiMaMu C UCIOJIB30BAHUEM CTaHIAPTHBIX
METOJIOB O0bEIMHEHUS JAHHBIX, IPOBOJAUTH OIICHKY KauecTBa JIaHHBIX.

3aoanue 6: 3arpyska JaHHBIX C IOMOINBIO CHUCTeM Kiacca low-code u no-code,
MPOBEJICHHUE MOATOTOBKH JaHHBIX, X MPEABAPUTEIBHOTO aHalu3a U BU3yanusanuu. O0bsicHeHue
MOJTyYEHHBIX PE3yIbTATOB.

Kpamkue memoouuecxue ykazanus

[Tocre BEITIOTHEHMS KaXI0H MPAKTHYECKON padOThI CTYACHT JIOJKEH MPEACTABUTH OTYET
0 €€ BBIMOJIHEHNH, a TAK)KE€ OTBETHTh HA COMYTCTBYIOIIKE BOMPOCHI IO TEME.

IlIxana oyenku

ba
Ne | mn | Omnmcanue
bl
10 | CTyaeHT JEMOHCTPUPYET YMEHHUS Ha HTOTOBOM YPOBHE: YMEET CBOOOTHO BBITIONHATH MPAKTHUCCKHE 3aaHHs, TIPe

5 | -1 | mycmoTpennsie mporpammoii, CBOOOAHO OTIEPUPYET MPHOOPETEHHBIMU YMCHUSAMH, TIPUMEHSICT UX B CUTYAIHSX I10
1 BBIIICHHOM CIIOKHOCTH.
8 CTymeHT IeMOHCTPHPYET YMEHHS Ha CPEIHEM YPOBHE: OCBOWII OCHOBHBIC YMEHHSI, HO JOIMYCKAIOTCSI HE3HAYNTENb
4 9 HBIE OMIMOKY, HETOYHOCTH, 3aTPY/JHEHHUS [TPU aHATMTHIECKHX OMEPAIUsIX, IEPEeHOCe YMEHUI Ha HOBbIE, HECTAHA

pTHBIE CUTYAlLIMU.
CTyaOeHT IeMOHCTPUPYET YMEHHS U HaBBIKM Ha 6a30BOM ypOBHE: B X0J1€ KOHTPOJIbHBIX MEPONPHATUH JOMYCKAIOT

3 6— | cs1 3HaUMTENBHBIC OMIMOKH, IPOSBISIETCSI OTCYTCTBHE OTACIBHBIX YMEHHH, HABBIKOB MO TUCLMIUIMHAPHON KOMITETe
7 HIIMH, UCIIBITHIBAIOTCS 3HAYUTENBHbIC 3aTPYJHEHHS TIPH ONEPUPOBAHUH YMEHHUSIMHU ¥ TIPH UX [TEPEHOCE HA HOBbIE
CHUTYAIHH.
2 3— | CryneHT neMOHCTpHPYET yMEHHS U HaBBIKU Ha yPOBHE HIKE 0A30BOTO: MPOSBIIETCS HEJOCTATOYHOCTh YMEHUI U
5 HAaBBIKOB.
0- .
1 CTyneHTOM TPOSIBISIETCS TTOJTHOE WA PAKTHYECKU TTIOJTHOE OTCYTCTBHE YMEHHIA M HAaBBIKOB.




5.2 KoHTpOJIbHBIH TeCT

Tect 1: AHaau3 1aHHBIX, 0oJibIIMeE IaHHBIE, HanpaBJjeHus Data Science, cucrembl
OM3HeC-aHAJIUTHKH

1. Kaxkoii u3 nepeunciaenubix 3TanoB HE BxoauT B cTanaapTHBI mpouecc aHaaIu3a
nanabix (CRISP-DM)?

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

d) I[TocTtpoenne moaenei
2. Kakas u3 xapaktepuctuk HE orHocures k "3V" 0obmux 1aHHbIX?

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

d) Validity (BaauaHOCTB)
3. Kakoe nanpaBienue Data Science 3aHmMaeTcsi NPOrHO3MPOBAHMEM YHCJIOBBIX
3HAYEeHUIi?

a) Knaccudukanus
b) Kinacrepuzanms
c) Perpeccuonnsiii aHaIN3

d) AcconratuBHbBIC ITpaBUIa
4. Kaxoii uacrpyment HE siBasiercst cucremoii 6n3Hec-anaautuku (BI)?

a) Power BI
b) Tableau
c) Qlik Sense

d) Apache Kafka
5. Kakoii aJiropuT™M MAIIMHHOTO 00Yy4Y€eHHUS OTHOCUTCS K 00y4eHHI0 0e3 yunrens?

a) Jluneiinas perpeccus
b) Merton k-Onvxaimmx cocenen
c) Merton k-cpeanux

d) epeBo perienuii
6. Kakasi TexH0JIOTHSI MCII0JIB3YeTCS [JISl IOTOKOBOI 00padoTKH JaHHBIX?

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

d) Microsoft Excel
7. Uto o3nauaet TepmuH "ETL" B kOHTEeKCcTe aHAIM3A TaHHBIX?

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

d) Export, Tag, Label
8. Kakoii noka3zare/ib HCIOJIb3YyeTCs /Il OLIeHKH KadecTBa KJaaccupukanmuu?

a) Koaddunment JIeTepMUHALIUU (R?»)
b) CpenHekBaapaTuaHas omuoKa (MSE)
c) Matpuna OLIO0K
d) Aucnepcus

9. Kakoii s13bI1K IPOrpaMMHPOBAHMA Yallle Bcero ucnoiab3yercst B Data Science?

a) Java
b) Python
C) C++

d) PHP
10. Kakoii MeToa HCIIOJIb3YyeTCs AJIsl CHUKEHUS] PAa3MepPHOCTH JAHHBIX?



a) JInnelinas perpeccust
b) Meron TJIaBHBIX KOMITOHEHT (PCA)
c) Hepeso pelieHuit
d) Jloructuueckas perpeccus

Tect 2: KoMnblOTepHbIE TEXHOJOTHM KAaK HHCTPYMEHT XpaHeHHs, 00padoTKwH,
aHAJIN3a U NPeACTABJEHHUS TAHHBIX

1. Kakasi U3 nepeyHcjIeHHBIX 023 JaHHBIX OTHOCUTCS K PeJISHHOHHBIM?

a) MongoDB
b) PostgreSQL
c) Redis

d) Cassandra
2. Kakoii fI3bIK HCIOJIb3YeTCs JIJISl 3aNPOCOB K PeJIsIIHOHHBIM 0a3aM JaHHbIX?

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

3. Kakoii ¢popmar nannsix HE siBnsiercst cTpyKTyprpoBaHHbIM?

a) CSV
b) JSON
c) XML

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

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

5. Kakoil HHCTPYMEHT HUCIO0JIb3YeTCH I HHTEPAKTUBHOM AHAJIMTUKYU JAHHBIX?

a) Jupyter Notebook
b) brnoxunot
C) Microsoft Paint

d) Adobe Illustrator
6. Kakas nnaTq)opMa MO3BOJIAET BBINMOJHATH MNapa/lic/IbHbIEC BLIYUCJICHUA Ha

KJacrepax?

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

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

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

8. Kakas CYB/I orHocutcst kK NoSQL?

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

9. Kakoit uncrpyment HE ucnosanb3yercs ais 00padoTku JaHHBIX?

a) Pandas

b) NumPy



C) Microsoft PowerPoint

d) SQL

10. Kakas TexHoJorus HCIIOJB3YETCH NJIsA KOHTeﬁHepHSaHHH HpHJIO)l(eHHﬁ?

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

Tect 3: CucTeMbl XpaHeHUS U BU3yAJIU3AUMH JaHHBIX. PoccuiicKuii cerMeHT pbIHKA
1. Kakoii poccuiickuii ananor Tableau cymecTByer Ha pbiHKe?

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

d) Tunpkodd Ananutnka
2. Kakas poccniickasa CYB/l nonyjsipHa 1J51 aHAJTMTUKHU 00JIbIIUX JAHHBIX?

a) ClickHouse
b) Oracle
c) MySQL

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

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

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

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

5. Kakoii poccuiickuii cepBHC NPEI0CTABISACT AHATUTUKY Bed-Tpaduka?

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

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

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

7. Kakoii (popmaTt BU3yaIu3anuu Jiyuile Bcero NoAXoAuT 1Jisi BpeMeHHbIX psAl0B?

a) Kpyrosas Jyarpamma
b) JluneinbIi rpaduk
c) Juarpamma paccestHus

d) 'mcrorpamma
8. Kakas poccuiickas miargopMa npeaocTaBisieT HHCTPYMEHTbI VI MAIIMHHOIO

o0yueHus?

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

d) Scikit-learn
9. Kakoii nncrpyment HE siBisieTcst cucTemMoii XpaHeHUsi JAHHBIX?



a) Hadoop HDFS
b) Amazon S3
c) SIupexc.O061aKk0
d) Microsoft PowerPoint

10. Kaxkoii poccuiicknii cepBuc npenocrasisier APl s reoananuruku?

a) Annexc.Kapto
b) Google Maps
C) Apple Maps

d) OpenStreetMap

Tect 4: AHaau3 JaHHBIX, 0OJbIIME JaHHbIE, HAapaBJenust Data Science, cucrembl
OHM3HeC-aHAJIUTHKH

1. Kakoii meToa aHaaM3a [JAAHHBIX MCIOJb3YeTCsl ISl BbISIBJEHUS CKPBITHIX
3aKOHOMEpPHOCTei B 00JbIINX MaccuBax uHGpopMmanun?

a) OnucarenpHas CTaTUCTHKA
b) Data Mining
c) Jluneitnas perpeccust

d) Buzyanusamus
2. Kakas xapakrepucruka Big Data onucsiBaet pa3HooOpa3ue (popMaTOB JAHHBIX?

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

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

a) OOyueHue c YUUTEIIEM
b) OO6yuenue 0e3 YUUTEINS
c) CwMmenranHoe o0y4yeHue
d) 'myGokoe oOy4enue

4. Kakoii HMHCTPYMEHT MO03BOJIsieT C€031aBaThb HHTEPAKTHBHBbIE Jam0opanl 0e3
HaNMCAHHUA Koga?

a) Jupyter Notebook
b) Tableau
C) Apache Spark

d) TensorFlow
5. Kaxoi AJITOPUTM HMCHOJB3YETCHA Jisd pasge/JicHusi JdaHHBIX Ha TIPylIbl I10
cxoxxecTH?

a) Jluneitnas perpeccus
b) Meron k-cpenHux
c) Hepeso peteHui
d) SVM

6. Kakoii npouecc npeoopasyer cbipble JaHHbIE B IPUTOAHBbIH AJ1s1 aHanu3a popmar?

a) Data Cleaning
b) Data Aggregation
C) Data Wrangling

d) Data Visualization
7. Kakoii noka3are/ib OlleCHUBAET TOYHOCTH PerpecCHOHHOM Moaeau?

a) Accuracy
b) F1-score
c) R-kBaapar
d) Precision

8. Kakas 6ubsmorexa Python yanie Bcero ucnoJsib3yercs aAjst padoThbl ¢ TAOJMYHBIMHI
AAHHBIMH?



a) NumPy
b) Pandas
C) Matplotlib
d) Scikit-learn

9. Kakoii meton HE ncnosnb3yercst A1 00pa0oTKH NPONyIeHHBIX 3HAYEHUH ?

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

d) udposanme qaHHBIX
10. Kakoil uHCTpyMeHT HMcnoJb3yercst Jjasa ynpasiaenusi workflow B Data Science

npoexkrax?

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

Tect 5: KoMnblOTepHble TEXHOJOTHM KAK HMHCTPYMEHT XpaHeHHs, 00padoOTKH,
aHaJIM3a U NPeCTABJIEHUS JaAHHBIX
1. Kakoii Tun 6a3bl JaHHBIX ONTHMAJIeH /151 XpaHeHus1 JSON-10kyMeHTOB?

a) Pensunonnas
b) JIOKyMEHTOOPHEHTUPOBAHHAS
c) I'padoBas

d) Knrou-3naueHue
2. Kakoii s13bIK HCOJIb3YyeTcs 11 padoTel ¢ Apache Spark?

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

3. Kakoit ¢opmar aaHHBIX o0ecnme4yMBaeT CcXeMy /I CTPYKTYPHPOBAaHHOIO
XpaHeHus1?

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

4. Kakasi TeXHOJIOTHS MCIIOJIB3YeTCsl AJIsl OBICTPOro MOMCKA MO 0OJIBIIUM JAHHBIM?

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

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

a) MySQL
b) MongoDB
c) PostgreSQL

d) Microsoft PowerPoint
6. Kakoii mpoToKo0./1 HCIOJIB3yeTCs AJIs1 epeavyd MOTOKOBbIX JaAHHbIX?

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

7. Kakasi TeXHOJIOTHSI TO3BOJISIET BHINOJHATH SQL-3anpochl K 00J1bIIUM JAHHBIM?

a) Apache Hive

b) Microsoft Word



C) Adobe Photoshop
d) WinRAR

8. Kakoii (popMaT 1aHHBIX MCIIOJIb3YeTCS VIS XPAHEHUs TPaoOBBIX CTPYKTYp?

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

9. Kakoil HHCTPYMEHT UCHOJIb3YeTCs JIJIsl OPKeCTPallui KOHTelHepoB?

a) Docker Compose
b) Microsoft Excel
C) Adobe [llustrator
d) WinZip

10. Kakas TexHoJorus HCIIOJB3YETCH NJISl XPAHCHHUA BPEMECHHBIX pﬂl[OB?

a) Redis
b) InfluxDB
c) MySQL

d) PostgreSQL
Tect 6: CucremMbl XpaHeHHS U BU3YAJIH3AUMHU JAHHBIX. POCCHIICKHIT CerMeHT PbIHKA
1. Kaxoii poccuiickuii anajor Power Bl npeasaraer od1aunble pemenus?

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

2. Kakas poccuiickasa CYB/I pa3padorana 1jis1i aHAJIMTHYECKUX 3alIPOCOB?

a) Tarantool
b) ClickHouse
C) Postgres Pro

d) Annexc.baza
3. Kakoii poccuiickmii cepBucC NMpeIoCcTaB/sieT HHCTPYMEHTbI Il T€0AHAJIUTUKU?

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

d) OpenStreetMap
4. Kakas poccuiickas miaargopma crnenuaan3npyercsi Ha o0pado0TKe NMOTOKOBBIX
JAHHBIX?

a) Apache Kafka
b) Annexc.IloToku
c) Cbep.AHanuTuka

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

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

6. Kakas poccmiickasi koMnanusi pa3padéarbiBaeT pelleHHUsl [JIi KOMIIbIOTEPHOIO
3penus?

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

d) Bce nepeuncriennbie
7. Kakoii popMaT BU3yaIn3anuu Jyyile Bcero mogXoAuT AJIsi CpABHEeHHUA J0J1eii?



a) JIuHeWHbIi rpaduk
b) Kpyrosas JIuarpamma
c) I'ucrorpamma
d) [duarpamma paccessHus

8. Kakoii poccuiickuii cepBuc npenocrasisier APl s ananusa rekcron?

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

9. Kakas poccuiickas miargopma npeaocrasisier odnaunbie GPU pius ML?

a) Suapexc.O6mako
b) Selectel
C) Mail.ru Cloud Solutions

d) Bce nepeuncieHubie
10. Kakoii umncrpyment HE sBAsieTcsi POCCHIICKHM NPOAYKTOM Jisi padoThl ¢
JAHHBIMHU?

a) ClickHouse
b) Tarantool
C) Oracle Database

d) DatalLens

Tect 7: Ananu3 naHHbIX, 00JbIIMe JaHHbIe, HanpaBaeHusi Data Science, cucrembl
OM3HeC-aHAJMTHKHU

1. Kakoii MmeTox Mcnosib3yercs Il AaHAJIU3a BPeMEeHHBIX PS/i0B?

a) ARIMA
b) K-means
c) SVM

d) Random Forest
2. Yto o3nauaer TtepmuH ""Feature Engineering' B MammmHHOM 00yyeHun?

a) VY nanenue BCEX IPU3HAKOB
b) Co3znanue u npeoOpa3oBaHue IPU3HAKOB
c) Buzyanuzanus JTAHHBIX

d) ludposanue naHHBIX
3. Kakoii anropuTm ucnojib3yercsi A1l 00HAPY:KeHUs] aHOMAJIuii?

a) JInnelinas perpeccus
b) Isolation Forest
c) Jlorucruueckas perpeccus

d) Metop rmaBHBIX KOMIIOHEHT
4. Kakoii noka3are/ib OLlCHUBaeT Ka4uecTBO OMHAPHOM KJaccupukanuu?

a) MSE
b) RMSE
) ROC-AUC

d) R-squared
5. Kakoii HHCTPYMEHT UCHOJIBL3YETCH LI AaBTOMATUYIECCKOI0O MAaIIMHHOI'O Oﬁy‘leHI/lﬂ

(AutoML)?

a) TensorFlow
b) PyTorch
C) H20.ai

d) Scikit-learn

6. Kakoil MmeToa ucnojib3yercs sl 00pad0TKN KATEeropuaJbHbIX IPU3HAKOB?

a) One-Hot Encoding
b) Hopmanuzamnus



c) Cranpapruzanus
d) PCA

7. Yto Takoe "kpocc-Baauaanus'’ B MAIMHHOM 00y4yeHun?

a) V nanenue JTAHHBIX
b) Paznenenue JAHHBIX Ha 00y4aroIyto u TECTOBYIO BBIOOpKHU
C) MuorokpatHoe pa3bueHue JTAHHBIX s OLIEHKHU MOJENU

d) Buzyanusanus pe3yabTaToB
8. Kakoii anroputm HE oTHOCUTCSI K aHCamM0JieBbIM MeTOAaM?

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

9. Kakoii HHCTPYMEHT UCHOJIbL3YETCH I BEPCUOHUPOBAHUSA I[aHHbIX?

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

d) Kubernetes
10. Kakoii MeTox cnoJib3yercst AJ1s1 021aHCHPOBKH KJIACCOB?

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

d) Bce nepeuuncieHHbie

Tectr 8: KoMnblOTepHbIE TEXHOJOTHM KAaK HHCTPYMEHT XpaHeHHs, 00paboTKH,
aHaJM3a U NPeACTABIEHHS TaAHHBIX

1. Kakoii THII MHIEKCA YCKOPSIET MOKUCK B CTOJIOAX ¢ TEKCTOBBIMH JaHHBIMH ?

a) B-nepeso
b) Xau-uHjexc
c) OOparHbIit WHJIEKC
d) R-nepeBo

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

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

3. Kakoii s13b1k Mcnosib3yercs 11 3anpocoB B ClickHouse?

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

4. Kaxoii HHCTPYMEHT ucnoJb3yercs 1Jst opkecrpannu ETL-nponeccos?

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

d) Apache Hadoop
5. Kakoii npoToKoJ1 MCIIOJIb3yeTCsl VISl Nepelay JaHHbIX MeKIy MUKpPOcepBHUCaAMU?

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

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

a) MongoDB

b) Neo4j



C) Redis
d) Cassandra
7. Kakoii HHCTPYMEHT UCHOJIBL3YETCH AJIsI MOHUTOPUHIA L[aHHbIX?

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

8. Kakoii (popmaT mannbIx ucnoJibdyercs B Apache Kafka?

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

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

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

d) Apache Kafka
10. Kakoii TMII XpAaHUJIMINA UCIIOJIB3YeTCH AJI AaHAJTUTHYECKHUX 3alIPOCOB?

a) OLTP
b) OLAP
c) Key-Value

d) Document
Tect 9: CucTeMbl XpaHeHHsl M BU3yaIu3aluu JaHHbIX. Poccuiicknii cerMeHT pbIHKa
1. Kakoii poccHiicKuil HHCTPYMEHT HCHOJIb3YeTCs AJIs1 BU3YAJIU3aALNH re0JaHHbIX?

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

d) OpenStreetMap
2. Kakas poccnﬁcxaﬂ lI.J'IaTq)OpMa NnmpeaocTraBJasd€T CEPBUC PaClIO3HABAHUA JII/III?

a) VisionLabs
b) Sunexc.O0mako
c) CoepTex

d) Mail.ru Group
3. Kakoii poccuiicKuii MPOAYKT MCIOJIb3YeTCH JJIsl YIPABJICHUS JAHHBIMHU?

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

4. Kakoii poccuiickuii cepBuc npenocrasiasier APl nis o6paboTku ecTeCTBEHHOTO
sI3pIKa?

a) Annexc.0O6mako
b) ChatGPT
C) Google NLP

d) IBM Watson
5. Kakoii poccMiicKMii HHCTPYMEHT MCII0JIb3YeTCs VISl AHAJIU3A JIOT0B?

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

6. Kakoii poccuiicknii NpOAYKT UCIOJIb3YeTCH JJIsl XPAHEHHUS BPEMEHHBIX PAA0B?

a) InfluxDB

b) TimescaleDB



c) VictoriaMetrics
d) Prometheus
7. Kakoii poccuiickuii cepBuc npenocrasisier ooaaunbie GPU qinsg ML?

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

d) Bce nepeunciiennbie
8. Kakoii poccuiickuii MFHCTPYMEHT UCIOJIb3YeTCH sl YIPaBJIeHUsI MeTaJaHHbIMU ?

a) Apache Atlas
b) Datalens
c) Amundsen

d) Angexc.Metpuka
9. Kakoii poccuiicknii NpOAYKT HCIOJIb3YyeTCs 1JIsl IOTOKOBOIl 00padoTKH JaHHBIX?

a) Apache Kafka
b) Sunexc.IToroku
c) Apache Flink
d) Apache Spark

10. Kakoii poccuiickuii cepBUC NPeI0CTABJIACT HHCTPYMEHTHI VI KOMIIBIOTEPHOT 0
3penusi?

a) Sunexc.O0mako
b) Co6epTex
c) VisionLabs

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

1. Kakoii MeTo1 HCIOJIB3YyeTCs 1Jisl yMEHbIIIEHUsI Mepeo0yueHusi B HeHPOHHBIX ceTax?
a) YBenuueHne KOJIMYECTBA CIIOEB
b) Dropout
¢) YBennyenue learning rate
d) YMeHbIIIeHHE KOJIMYECTBA AIO0X

1. Yro u3mepsier merpuxa F1-score?
a) TO4HOCTH U TOJIHOTY OJTHOBPEMEHHO
b) Tonbko TOYHOCTH
¢) TosbKO MOJHOTY
d) Cpennee apudmeTrueckoe BceX METPUK

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

2. Yto Takoe ""X010AHbII cTapT'" B peKOMeHAaTe/IbHbIX CHCTeMax?
a) [IpoGiema pekoMeHIa1Mii 711 HOBBIX MOJIB30BATENCH/00BEKTOB
b) Caumkom ObicTpoe 00yueHUe MOIEH
¢) OTcyTcTBHE JaHHBIX B CHCTEME
d) YcrapeBanue mozenu

3. Kakoii meron HE ucnosanb3yercs 1j1s1 00padoTku qucdajianca Kiaccon?
a) Undersampling
b) Oversampling



¢) YBennyeHue learning rate
d) cnonbs3oBaHme BECOB KIACCOB

UYro Takoe "transfer learning'?

a) Ucnonp3oBanue npeao0ydeHHOM MOIEIH /11 HOBOH 3a1a4uu
b) [lepeHoc naHHBIX MEXIY CepBEpaMU

¢) ObyueHnue 6e3 yuurens

d) ABToMaTHuecKoe MalIMHHOE 00Y4YCHHE

Kaxkoii TUII HEHPOHHBIX ceTell Jiy4dlle BCero moAXoauT sl 00padoTKu
n3o0paxeHuii?

a) [TomHOCBs3HBIC ceTH

b) PexyppeHTHBIC ceTn

¢) CBepToUHbIE CETH

d) ABTOKOAMPOBIIUKHI

Yro Takoe "batch normalization"?

a) Hopmanu3anust BXOJTHBIX JaHHBIX

b) Hopmanu3zanus akTuBauii MeX.y CJI0SIMHU
¢) YMeHblIeHHE pa3Mepa OaTua

d) YBenuuenue ckopoctu 00ydeHus

Kaxkoii a1ropuT™M onTHMH3aHUM Yallle BCEro HCMoJib3yeTcsl B INIy0oKoM o0yuenun?
a) I'paguenTHBIHA crryck

b) CroxacTHYeCKH TPpaAMEHTHBIN CITYCK

c) Adam

d) K-means

Yro Takoe "attention mechanism' B HelipoHHBIX ceTsiX?
a) MexaHu3M BBIJCIICHHS BaXKHBIX YaCTEH BXOIHBIX JTAHHBIX
b) Merton perymspuzanuu

¢) Tun ¢pyHKIMY aKTUBAIIU

d) Crioco6 uHUITMATN3aluA BECOB

Tecrt 11: BoabmKe JaHHBIC U CHCTEMb] XPAHCHHUS

Kaxkoii mpuHIIUT JIKHUT B OCHOBE TEXHOJIOTUH OJIOKUCIH?
a) Perumikanus 1aHHBIX

b) JlenileHTpann30BaHHOE XpaHEHUE

c¢) Pacnipenenennslii peectp

d) Bce BolenepedrcieHHOE

Urto takoe "data lake"?

a) XpaHWIHIIE HECTPYKTYPHPOBAHHBIX JTAHHBIX
b) Pensiiimonnas 6a3a TaHHBIX

¢) Cucrema BU3yaIM3aIuu

d) Uactpyment ETL

Kaxoit ”HCTpYMEHT UCIOIB3YETCs ISl IOTOKOBOM 00pabOTKY TaHHBIX B peaTbHOM
BpEMEHU?

a) Apache Flink

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

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

d) HludpoBanne ganHBIX

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

b) MongoDB

c) PostgreSQL

d) Redis

Urto takoe "CAP-teopema?

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

c¢) Teopema 0 6€30MACHOCTH JJAHHBIX

d) Teopema o macmrabupyemMocTu

Kakoii (hopmart gaHHBIX 00€CIIeUHBAET CXEMY Ui CTPYKTYPUPOBAHHOTO XpaHEHUs?
a) CSV

b) JSON

c) Parquet

d) XML

Uro Takoe "lambda-apxurekrypa"?

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

¢) Mopens rimy6okoro ooy4ueHus

d) Crioco0 xpaHeHUsI TaHHBIX

Kakoii uactpymeHT ucnons3yercs s ynpasiaenus workflow B data pipeline?
a) Apache Airflow

b) Apache Kafka

c) Apache Spark

d) Apache Hadoop

Yo takoe "polyglot persistence"?

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

¢) Meton cxxaTusi JaHHBIX

d) Cnioco0 peruukanum JaHHbBIX

Tect 12: PoccniicKuii cerMeHT PbIHKA M BU3YAJIM3alUsl JAHHBIX

Kakoii poccuiickuii mpoayKT siBisieTcst anajgorom Tableau?
a) DatalLens

b) Annexc.Metpuka

¢) 1C: Ananutuka

d) Tunbkod¢ Business
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Kaxkas poccuiickas kommanus papadaTbiBaet miat(opmy JUIsi KOMIIBIOTEPHOTO 3peHHUs?
a) VisionLabs

b) Sunekc

c) CoepTex

d) Bce BrllenepevncieHHble

Kaxkoii poccuiicKkuii FHCTpPYMEHT MCIIOIb3YETCs ISl aHAIM3a JIOTOB?
a) ClickHouse

b) ELK Stack

c¢) Grafana

d) Zabbix

Kakoii poccuiickuii cepuc npenoctasnsier API st 06paboTku ecTeCTBEHHOTO s13bIKa?
a) Snnexc.Obmako

b) Coep Al

¢) Mail.ru Cloud

d) Bce BrlenepeyncieHHble

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

b) Kpyrosas auarpamma

¢) Juarpamma paccesiHus

d) 'ucrorpamma

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

b) InfluxDB

c¢) TimescaleDB

d) Prometheus

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

b) Matplotlib

c) Seaborn

d) Pandas

Kaxoit poccuiickuii cepuc npenoctasiset oonaunasie GPU nms ML?
a) SAnnexc.O6mako
b) Selectel

¢) Mail.ru Cloud
d) Bce BblenepeuncieHHbIe

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

b) ['ucTorpamma

c) Box plot

d) JIuneitnblii rpaguk

Kaxkoii poccuiickuii npoayKT siBisieTca anaiorom Power BI?
a) Datalens

b) Annexc.Merpuka

¢) 1C:Ananutuka

d) Tunskodd Analytics



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

Kakoii MeTo HcroNb3yeTcs Al HHTEPIPETAluH Pe3yabTaToB paboThl CI0KHBIX ML-
mojeen?

a) LIME

b) PCA

¢) K-means

d) ARIMA

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

b) Anroput™ Kiactepuzanuu

¢) TexHuKa yBeTU4EHUS JaHHBIX

d) Meron Bu3yanu3anuu

Kaxkoii AJIT'OPUTM UCITIOJIB3YCTCA I TCHCPALIUH HOBBIX JTdHHBIX, IIOXO0KUX Ha
00yyJaromryro BeIOOpKY?

a) GAN (Generative Adversarial Networks)

b) SVM

¢) Random Forest

d) KNN

Yro u3MepsieT METpHKA "TOYHOCTH B top-K™?
a) TodHOCTH cpeu MepBBIX K peKoMeHIauit
b) [TonHOTY Npencka3anuii

¢) CpeHIo0 TOYHOCTh

d) Bpems BeimosHEeHUs 3ampoca

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

b) K-means

c) Linear Regression

d) Decision Trees

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

b) Meron knacrepuzanuu

¢) TexHuka Bu3yanu3anuu

d) Crioco0 xpaHeHus1 JaHHBIX

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

b) CNN

c) GAN

d) Autoencoders

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

b) OOyueHue Ha pa3MEUEHHBIX JaHHBIX

¢) Obyuenue 6e3 yaurtens

d) Meron knacrepuszanuu
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Kakoli anroput™ ucnosiab3yercs Ui yMEHbIIECHUS Pa3MEPHOCTH B HETMHEMHBIX CIydasx?

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

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

b) Merton knacTepu3anuu

¢) TexHuka Bu3yajin3anuu

d) AnropuT™ peKoMeHIaIui

Tect 14: CoBpemMeHHbIE TEXHOJIOTMH 00PadOTKH 00JIbIIMX JAHHBIX

UYro Takoe "data mesh" apxutekrypa?

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

¢) Meron Buzyanuzanuu

d) AnropuT™ MamIMHHOTO O0y4YEHUS

Kakoii HHCTpyMEHT HCIIONIb3yeTCs A1l 00pabOTKH rpa)OBBIX TaHHBIX B PEaTBHOM
BpeMeHu?

a) Apache Flink

b) Neo4j

c¢) Apache Kafka

d) Apache Spark

Yo takoe "feature store" B ML?

a) LleHTpasin3oBaHHOE XPAHUIIHIIE TPHU3HAKOB
b) baza naHHBIX AJIs JTIOTOB

¢) UuctpymenT Bu3yanu3amnuu

d) Cucrema MOHUTOpUHTA

Kakoii popmar nanHbIX HCHOAB3yeTCs U1 3 (HEKTUBHOTO XPAaHEHHUs BIOKEHHBIX
CTPYKTYyp?

a) Avro

b) CSV

c) XML

d) TXT

Yro takoe "delta lake"?

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

c¢) I'padosas B/

d) UucTpymMeHT BU3yanu3anuu

Kakoii uacTpymeHT ucnonssyercs s opkectpauuu ML workflows?
a) MLflow

b) Apache Kafka

c¢) Apache Hadoop

d) Apache Spark



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

8. Kakoii moaxo/ ucnosib3yercs 11t 00pabOTKH MOTOKOBBIX JaHHBIX C 3aJIePKKO MeHee |
Mmc?
a) Event-driven architecture
b) Batch processing
c) Microservices
d) Monolithic architecture

9. Uro Takoe "data fabric"?
a) Enunsliii ypoBeHb 1oCTyNa K 1aHHBIM
b) MHCTpyMEHT BU3yalIu3aIluu
¢) AJITOpUTM MAIIMHHOTO 00y4YeHUS
d) Meroxa xpaHeHUs JaHHBIX

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

Tecrt 15: Poccuiickue TEXHOJIOTHM B 00J1aCTH JAHHBIX

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

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

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

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

5. Kakoit poccuiickuii cepsuc npenocrasiser NLP API?
a) Supexc.O6mako SpeechKit
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b) Google Cloud NLP
¢) AWS Comprehend
d) IBM Watson

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

b) Apache Kafka

¢) Apache Flink

d) Apache Spark

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

b) Google Maps API

¢) Mapbox

d) OpenLayers

Kakoii poccuiickuii hpeiiMBOpK i I1yOOKOro o0yueHus?
a) DeepPavlov

b) TensorFlow

c) PyTorch

d) Keras

Kakoli poccuiickuii cepBUC IIPeIOCTABIISET aHAIMTUKY J1J1s1 Ou3Heca?
a) Slnnexc.Metpuka

b) Google Analytics 360

c) Adobe Analytics

d) Amplitude

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

a) ClickHouse

b) Apache Hadoop

c) Apache Spark

d) Elasticsearch

Kpamkue memoouueckue ykasanus
[Tocne mpoxoxkaeHus TEOPETUUECKON YacTH, CTYI€HTBI I0JKHBI 3aKPENUTh MaTepHall Ipu

MMOMOIIIHU KOHTPOJBHOI'O TECTA.

Llkana oyenxu

Ornenka Bbamnel Omnucanue
5 9-10

4 6-8

3 3-5

2 0-2




	rpd0_0.pdf
	rpd0_2.pdf

