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

]_IeJ'IB OCBOCHHUA AUCHUIIJIMHBI  3aKJII0YacTCad B (bOpMI/IpOBaHI/II/I y 06yqafonmxc>1

KOMIIETCHIIMI B 00JIACTH KOMITBIOTEPHBIX TEXHOJOTHI W aHanu3a JaHHBIX, HEOOXOIUMBIX IS
pellleHrs] HayYyHbIX W MPAKTHYECKHX 3a]ady, BKJIOYas cOop, oOpaboTKy, BHU3yalH3alUI0 U
WHTEPIPETALMIO JAHHBIX C UCII0JIb30BAHUEM COBPEMEHHBIX HHCTPYMEHTOB U METO10B. OCHOBHBIE
3aJ]a4l OCBOCHUS JUCIUILTNHBL:

1. M3yunuTh OCHOBBI KOMITBIOTEPHBIX TEXHOJOTMHA KaK HHCTPYMEHTa JUIS
XpaHeHusl, 00pabOTKH U MPECTaBICHHS JaHHBIX.

2. OcBouTh METOABI aHadM3a MAaHHBIX, BKJIIOYas paboTy C OOJNbIIMMHU
JIaHHBIMH, CHCTEeMaMu OM3HeC-aHAJIMTHKH M HarpaBieHussmMu Data Science.

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

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

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

S. OcCBOUTH METO/IbI YUCIIEHHOTO U HEYMCICHHOTO aHAJIM3a IaHHBIX, BKIII0Yast
BHU3YyaJIN3aLUIO [T0KA3aTENIEeW U 3aBUCHMOCTEN.
6. M3yunuTh OCHOBBI KOPPEIALUOHHO-PETPECCHOHHOIO aHajiu3a, METObI

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

[IpnoGpectn NpPaKTUYECKUH OMBIT PAOOTHI

CUCTCMAaMU IJId pCUICHUA 3aaa4 OM3HEeC-aHAIMTHKH.
HayuuTbcst HHTEpPIPETHPOBATh PE3yJIbTAThl AHAIN3A U IPUMEHSTh UX JUIS

IIPOTHO3UPOBAHUS U IIPUHATHUS PELLICHUI.

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

¢ low-code u no-code

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

Pe3ynbTathl 00yueHUs MO AUCIUTIINHE

JOCTUKEHUHM HAyKU U
TEXHUKHU

Kon u
HazBanue Kox u popmynuposka (dhopmyIrpoBKa
OIIOII BO, WHJIMKaTopa Koz
KOMITETEHIIUHI
COKpaIlICHHOC AOCTHXKCHUA pe3ynb DopMyIUpOBKa pe3ysbTaTa
KOMITETEHIUH
TaTta
23.04.01 OIIK-1 : Cocoben OIIK-1.4B : P/1 3HaHUE | COBPEMEHHBIX
«TexHonorust | CTaBUTH U pellaTh [Ipumensier HaIlpaBJICHUN pa3BUTHUS
TPAHCIOPTHBIX | HAYYHO-TEXHUYECKHE | MPOrpaMMHbIE KOMITBIOTEPHBIX
mporieccoB» | 3amauu B chepe cBoel | MHCTpYMEHTAIBHBIC TEXHOJIOT U
(M-TT) poQecCUOHaNBHOI CpencTBa st P11 HaBeik | paboTBI ¢ MHCTPYMEHTAMH

JESTENIbHOCTH U pelieHus ABTOMAaTU3UPOBAHHOU
HOBBIX CTaHIApTHBIX 3a/1a4 00paboTku nHGOpMaITUN
Me)KﬂHCHHHJEHHaPHHX poheCCHOHANLHOM PJI1 YMeHue | npUMeHATh COBPEMEHHBIE
HaIpaBJICHUN C JIeATETBbHOCTH HAIPaBICHUS
HCIIOJIb30BAHUECM KOMITBIOTEPHBIX
CCTCCTBCHHO- TEXHOJIOTUH IS
Hay9IHBIX 1 XpaHeHus1, 00pabOTKH U
MaTeMaTH4ECKHX TIPEACTaBICHUS TaHHBIX
Mozenel ¢ yueTtom
MOCJIEAHUX

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




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

Tabmuua 1.2 — L{eneBbie OpueHTHPHI BOCIIUTAHUS

BocnurareabHble 321241 ®opmupoBaHue HEHHOCT el IesieBble OpHEHTHPDI

DopMuUpoBaHMe TPAKIAHCKONA MO3MLMH U ATPUOTH3MA

Pa3zButue naTpuoTru3sMa u rpaxczlaﬂcxoﬁ [YMaHH3M BHuMaTEIbHOCTD K J€TalsIM
OTBCTCTBCHHOCTHU y FyMaHHOCTI:

®opMHrpoBaHNe TyXOBHO-HPABCTBEHHBIX IIEHHOCTEH

dopmupoBaHHE OTBETCTBEHHOTO . JMCUNIITIMHUPOBAHHOCTD
Co3unmaTensHBIN TPy
OTHOIICHHSA K TPYILY Camoo0yueHune

®opMuUpOBaHHE HAYYHOI'0 MUPOBO33PEeHMs U KYJIbTYPbl MbILIJICHUS

DopMUPOBAHUE OCO3HAHUS LICHHOCTH
Hay4yHOI'0 MUPOBO33peHMsl U Kputudeckoro | I'ymanusm CucTeMHOE MBIIIUICHUE
MBIIUIEHUS

®opmMupoBaHUE KOMMYHMKATHBHBIX HABBIKOB M KYJIbTYPbl 001LEHMS

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

2 MecTo aucuuniuHbl (MoayJsi) B ctpykrype OIIOIT

Jucuummza «TexHonorun VCKyCTBEHHOTO MHTEIUIEKTa» OTHOCUTCS K bioky 1
JucuuniuHel (MOLyIN)

3. O0beM AuCHUNIMHBI (MOAYJIS)

O0beM aUCHUIUTAHBI (MOAYJSl) B 3aU€THBIX EIUWHHUIIAX C YKa3aHUEM KOJIMYECTBA
aKaJeMUYEeCKUX YacoB, BBIJENIEHHBIX Ha KOHTAKTHYI paboTy ¢ obOydarommmucs (1Mo BHJAM
y4eOHBIX 3aHATUI) U HA CAMOCTOATEIbHYIO pabOTy, IPUBE/IEH B TabauIe 2.

Tabnuua 2 — O6mas TpyJ0eMKOCTb AUCHUIUINHBI

Tpyno- O0OBeM KOHTaKTHOH paboTHI (Yac)
€MKOCTb
Cemectp
Haspamnme ((?(;) Pl\:_i Hacs, HETOMciO)c AynuropHas Breayu- CpC ?:TI:\(/:[?
OIIOIT BO e v yp YAHTOp TopHas
HUS (390, (.E) Beero TalUHA
0300) o
nex. | mpak. | ma6. | ITA | KCP
23.04.01
Texonorna | 40 | Morp 2 2 37 | s | 280 1] 0] s 3
TPaHCIOPTHBIX
IPOIIECCOB




4 CTpyKTypa U co/iepKaHue IMCUMILTUHBI (MO1YJIs1)

4.1 CTpykTypa aucuunjanHbl (MoayJs) niass OPO

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

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

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

Poccuiickuii cerMeHT pbIHKA.
TloAroToBKa AaHHBIX AJIs
aHAIM3a U BU3YaJIU3alHu.
4 | HavyanpHble HABBIKH. PI3 0 4 0 0 MPaKTUIECKOe 3a/1aHne
Tabnu4HBIE IPOLIECCOPEL,
(hopMaThl XpaHEHHS JaHHBIX.
5 ‘ucroBgie i HEMCIOBHIE P12 0 4 0 0 MPAKTUYECKOE 3aJITaHKC
JTaHHBIE (BEIOOPKH, BEKTOPHI).

YucnoBsle XapaKTePUCTUKH

6 BLIGOPOK. P/3 0 2 0 0 MPAaKTUYECKOE 3aJIaHKC
7 | HeuncioBble naHHBIE. P/I3 0 2 0 0 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 0 MPaKTHYECKOE 3a]aHne
(cerMeHTaIys)
10 | Mertoas! kiaaccuUKaIim. PJI1, P12 0 4 0 0 MPAKTUYECKOE 3aJJaHHE
11 Crctems xracca low-code, PJ1, P12 2 6 0 0 MPAKTUYECKOE 3aJJaHHE
no-code.
Hroro no Taéaume 8 28 0 0

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 3AHATHIA 110 TeMe, MPUMEHSEMbIe 00pa30BaTEIbLHbIE
TEXHOJIOTUH: JIEKIIKs, TPAKTHYECKOE 3aHSTHE.

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

5 Meroauyeckne YyKa3aHUsl sl OOYYAKOIIUXCH 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 WIM WHOM TeME IHUCLUMIUIMHBI, a NPUMEHEHHUE YK€ OCBOEHHBIE HAaBBIKOB B CMEXHBIX
TEXHOJIOTHSX BHIHECEHBI HA CAMOCTOSITEIILHOE O0yUEHHE.

B cooTrBercTBUM ¢ y4ueOHBIM IJIAaHOM HaIpaBJIEHUS TOJATOTOBKH MPOIECC H3yUEHUs
JTUCIUTITMHBI TIPEYyCMaTPUBAET MPOBEICHUE JICKIIUN, MPAKTUYECKUX 3aHATUN, KOHCYIbTAIIUN, 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

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

COKpameHHOe u KOMIICTCHIIUHN

23.04.01 «Texnomorus | OIIK-1 : Criocoben craButh u pemr | OIIK-1.48 : [IpuMeHsieT mporpaMMHBIE HHCTPYM
TPaHCIIOPTHBIX MPOLEC | aTh HAyYHO-TEXHUYECKHUE 33/1a4H B | €HTaJIbHBIC CPE/ICTBA AJISl PELICHUS CTaHAAPTHBI
COBY» cdepe cBoeit mpodeccroHanbHOM 11 | X 3a1a4 npodecCHOHATBHON AESTEIbHOCTH

(M-TT) eSATENBHOCTH ¥ HOBBIX Mexxaucuun | OIIK-1.4B : [IpumensieT nporpaMMHBIE HHCTPYM
JIMHAPHBIX HATIPABICHHUH C UCIIONIb3 | eHTAJIbHBIC CPEJICTBA ISl PELICHUS CTaHIAPTHEI
OBaHHEM CCTECTBCHHO-HAYYHBIX U | X 3aia4 MpodheCCHOHAIBHO ACSATEILHOCTH

MaTeMaTHYECKUX MOJieneii ¢ yueTo [ OIIK-1.4B : [IpuMeHseT IporpaMMHbIe HHCTPYM
M IIOCJICAHUX NOCTMIKCHUN HAYKU U | eHTaNbHbIE CPEACTBA JJIsl PEIICHUs CTaHAapTHBI
TCXHUKHA X 3aJ1a4 IpO(EeCCUOHANBHON JeSITEITbHOCTH

Komnerenmus cuntaercs: chopMUPOBAHHOM Ha TaHHOM 3Tarie B CiIydae, eCiIM MOoIydeHHbIE
pe3ynbTaTel OOy4YEeHHS 10 JUCUUIUIMHE OICHEHBI IIOJIOKHUTENBHO (JIUara3oH KpUTEpHUEB
OLICHUBAHMSI PE3YJIbTATOB O0YUCHHUS «3aUTEHOY, YAOBIETBOPUTEIHEHOY, «XOPOIIOY», OTIUIHO).
B ciiygae OoTCYTCTBHS IMOJIOKHMTEIFHONH OLEHKM KOMIIETCHIMSI Ha JaHHOM JTale CYUTaeTCs
Hec(OPMUPOBAHHOM.

2 [loka3aTe/iu OLleHUBAHUS NJIAHUPYEMBbIX Pe3yJIbTATOB 00y4YeHHUs

Komnerennus OIIK-1 «CriocoGeH cTaBUTh U peliaTh HAyYHO-TEXHUUYECKUE 3a]aul B
cdepe coeil npodeccHoHaNbHOM NesITEIbHOCTH U HOBBIX MEXIUCIUIIMHAPHBIX HAIIPABJICHUH C
HCIIOJIb30BaHUEM €CTECTBEHHO-HAYYHBIX U MaTEMaTHUECKUX MOJIENIEH ¢ yU4ETOM MOCIEAHUX
JOCTH)KEHUI HAyKHU U TEXHUKN

Tabmuna 2.1 — Kpurepun orieHKd WHAUKATOPOB TOCTHIKEHUS KOMIICTCHITUN

Pe3ynbraThl 00y4eHuUs 10 TUCIUILIMHE
Ko u gopmynupoka unaukar | Ko | Tu Kpurepuu onieHMBaHUS PE3yNbT
opa JOCTUXKEHMs KoMrereHuu | A I aToB O0y4YeHHUS
pe | pe Pesynbrar
3- | s3-
Ta | Ta
OIIK-1.4B : Ilpumenser nporpa PII 3H | cOBpeMEHHBIX HalpaBJIEHUH pa | MOHMMaHHE pa3HHUIIBI HAIIPaBJe
MMHBIE HHCTPYMEHTAbHBIE CpE | aH | 3BUTHA KOMIBIOTEPHBIX TEXHON | HHH Pa3BUTHA KOMITbIOTEPHBIX
JICTBa JJIS peIIeHHUs CTaHapTH ue | orumit TEXHOJIOTHH
BIX 33124 IPO(ECCHOHAIBHOM | Y MIPUMEHATH COBPEMEHHBIE HAIpP
CATCIIbHOCTHU PI1 | me | aBneHus KOMIIBIOTEPHBIX TEXHO | MNOHMMAHHUE OCHOBHBLIX METOJ0B
1 HHU | JIOTWH A7 XpaHeHHs , 00paboTK | paboTHI ¢ JaHHBIMU
e U M IPEJICTABICHHUS TaHHBIX
CKOPOCTh ¥ TOYHOCTH BBHITIOJTHE
PII Ha | pa6otsi ¢ WHCTPYMEHTAMH aBTO | - = X ontepamii 06paco
BBl | MaTU3UpPOBaHHOHN 00pPabOTKH U
1 < HopMaIHH TKH JaHHBIX B CIELMAIU3HPOBA
HHOM T10

Tabnuiia 3amoyHseTCs B COOTBETCTBHUH C pazaenom 1 Pabodeii mporpaMmbl TUCIUTUTMHBI
(Moyist).

3 IlepeyeHb OLICHOYHBIX CPEICTB

Ta6muma 3 — [lepedeHp OIIEHOYHBIX CPEACTB MO TUCIHUILIAHE (MOJTYITIO)



KonTtponupyemsle miaHupyeMble pe3
yIbTaTHl 00yUYeHUS

Kontponupyemsie TeMsl 1
WCLUIUINHEI

HaumeHoBaHHE OLIECHOYHOTO CPEJICTBA U TIP
encrasienue ero B @OC

Texkymuil KOHTPOJIb

[IpomexxyTouHas aT

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




4 Onucanue Npoueaypbl OCHUBAHUS

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

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

Bun yaeOHOI nesTenbHOCTH OuenouHoe CPEACTBO

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

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

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

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

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

HC




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

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

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

OBbI€, HECTAHIaPTHBIE CUTYAIHU.

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

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

«HE 3a4TCHO» /

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

TaTOYHOCTb 3HaHPII71, yMeHHfI, HAaBBIKOB.

JIBHOY»
«HE 3aYTCHOY /
JucuumnHapHble KOMIIETEHIIMU He chopMUpoBaHbl. [IposBiseTcs MOoIHOe MK Hpak
ot 0 110 40 «HEY/IOBJIETBOPUTE - o
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5 IlpumepHbIe OLIEHOUYHBbIE CPEACTBA

5.1 llpumepsl 3a1aHNH /151 BHINOJHEHHUS IPAKTUYECKUX padoT

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

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

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

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

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

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

Kpamkue memoouuecxue ykazanus

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

IlIxana oyenku

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

5 -1 | mycMoTpeHHbIE IPOrpaMMoii, CBOOOHO ONEepPHUPYeT NPHOOPETCHHBIMU YMEHUSIMH, IPUMEHSIET HX B CUTYaLUsX 10
1 BBIIIICHHOM CJIOKHOCTH.
8 CTyIoeHT IeMOHCTPHUPYET YMEHHS Ha CPETHEM YPOBHE: OCBOMJI OCHOBHEIC YMEHHS, HO IOMYCKAIOTCS HE3HAYHUTEIh
4 9 HBIE OMINOKH, HETOYHOCTH, 3aTPyIHEHUS TP aHAJTUTHYECKHX OTEpaIUsiX, IIEpeHOCe YMEHUI Ha HOBBIE, HECTaHIa

PTHBLIC CUTYAllUHN.
CTy)IeHT JAC€MOHCTPHUPYET YMEHHUS U HABBIKU Ha 0a3oBOM YPOBHE: B X0A€ KOHTPOJBbHBIX MepOl’lpI/lﬂTl/Iﬁ JOIIyCKarT

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

5 HAaBBIKOB.




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

5.2 KoHTpoJILHBII TecT

Tect 1: AHajau3 JaHHBIX, 0OJbIIME JaHHbIE, HapaBJeHust Data Science, cucrembl
OHM3HeC-aHAJIUTHKH

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

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

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

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

d) Validity (BamuHOCTB)
3. Kakoe nanpasijienue Data Science 3aHMMaeTcsi NPOrHO3MPOBAHUEM 4HCJIOBBIX
3HAYEeHUil?

a) Knaccudukamms
b) Knacrepuzanus
c) PerpeccruonHbIi aHaJM3

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

a) Power BI
b) Tableau
C) Qlik Sense

d) Apache Kafka
5. Kakoii aJiropuT™M MalimHHOro 00y4eHusi OTHOCUTCS K 00y4eHuIo 0e3 yuurens?

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

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

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

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

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

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

a) Koaddunuent JeTepMUHAIIIT (R?)
b) CpenHekBagpaTuiHas omuoKa (MSE)
c) Matpuia 01113 (03
d) ducnepcus

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

a) Java

b) Python



c) C++
d) PHP

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

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

d) Jloructuueckas perpeccust

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

1. Kakas u3 nepe4ucjeHHbIX 023 JAHHBIX OTHOCUTCS K PeJISAUNOHHBIM?

a) MongoDB
b) PostgreSQL
C) Redis

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

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

3. Kakoii popmat nannbix HE siBisieTcsi CTpyKTYpHMpPOBAHHBIM?

a) CSVv
b) JSON
C) XML

d) TexcToBbIif JOKYMEHT 0€3 pa3MeTKH
4. Kakasi TeXHOJIOTHSI HMCHOJIB3yeTCs JJIsl pacnpeneeHHOT0 XpPaHeHHs O0O0JbIIHX
JAHHBIX?

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

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

a) Jupyter Notebook
b) broknot
c) Microsoft Paint

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

KJjacrepax?

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

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

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

8. Kakas CYB/l orHocutcs k NoSQL?

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

9. Kakoii nncrpyment HE ncnosab3yercst A5 00padoTKky JaHHBIX?



a) Pandas

b) NumPy
C) Microsoft PowerPoint
d) SQL

10. Kakasi TeXHOJIOTHS MCIIOJIb3YeTCsl VIS KOHTeiHepu3aluy NPUJI0KeHUH ?

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

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

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

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

a) ClickHouse
b) Oracle
c) MySQL

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

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

4. Kakas poccumiickas 1miargopmMa mnpeaocTaB/isierT 00JaYHble pelleHus 1Js
XpaHeHusl JaHHbIX?

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

5. Kakoii poccuiickuii cepBHC NPEI0CTABJISACT AHATUTUKY BeO-Tpaduka?

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

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

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

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

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

d) 'mcrorpamma

8. Kakas poccuiickas miargopMa npeaocTaBisieT HHCTPYMEHTbI I MAIIMHHOIO
o0yueHus?

a) TensorFlow
b) PyTorch



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

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

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

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

d) OpenStreetMap

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

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

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

d) Buzyanuzanus
2. Kakas xapakrepuctuka Big Data onucbiBaet pa3Hoodpasue ppopmMaToB JaHHBIX?

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

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

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

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

a) Jupyter Notebook
b) Tableau
c) Apache Spark

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

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

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

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

d) Data Visualization

7. Kakoii moka3arejib OLleHUBAaeT TOYHOCTH PerpecCHOHHOI Moaeaun?

a) Accuracy
b) F1-score



C) R-kBajapar
d) Precision

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

a) NumPy
b) Pandas
C) Matplotlib

d) Scikit-learn
9. Kakoii metron HE ucnoJsb3yercs 1Jis1 00pad0TKH NPONYIIEHHBIX 3HAYEeHN i ?

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

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

npoexkrax?

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

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

a) Pensunonnas
b) JIOKyMEHTOOPHEHTUPOBAHHAS
c) I'padoBas

d) Knrou-3naueHue
2. Kakoii s13bIK HcnoJib3yeTcs 1 padorsl ¢ Apache Spark?

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

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

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

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

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

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

a) MySQL
b) MongoDB
C) PostgreSQL

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

a) HTTP
b) FTP
c) MQTT

d) SMTP



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

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

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

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

9. Kakoii HHCTPYMEHT UCIO0JIb3YeTCH IS OPKeCTPALMU KOHTeiiHepoB?

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

10. Kakasi TeXHOJIOTHSI MCIOJIL3YeTCH IJIsl XPaHEeHUs] BpEeMEHHbIX PSAI0OB?

a) Redis
b) InfluxDB
C) MySQL

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

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

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

a) Tarantool
b) ClickHouse
c) Postgres Pro

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

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

d) OpenStreetMap
4. Kakas poccuiickas miaargopma cnenuaausupyercss Ha o0padoTke NMOTOKOBBIX
JTAHHBIX?

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

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

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

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

a) SIunekc

b) CoepTex



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

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

d) Aunarpamma paccestHus
8. Kakoii poccuiickuii cepuc npenocrapisier APl nias anannsa rekcro?

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

9. Kakas poccuiickas niargopma npenocrasisier oos1aunabie GPU gass ML?

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

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

a) ClickHouse
b) Tarantool
c) Oracle Database

d) DatalLens

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

1. Kakoii MeTO0 HCIO0JIb3YeTCH IJI AHAJIN3A BPEMEHHbIX PSAA0B?

a) ARIMA
b) K-means
C) SVM

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

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

d) llIndpoBanue maHHBIX
3. Kakoii a1ropuTm ucnojib3yercsi A1 00HAPYKeHUsl aHOM AUl ?

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

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

a) MSE
b) RMSE
0) ROC-AUC

d) R-squared
5. Kakoil MHCTPYMEHT MCIOJIb3YeTCsl JJIsi ABTOMATHYECKOr0 MAIIMHHOIO 00y4YeHH sl

(AutoML)?

a) TensorFlow
b) PyTorch
C) H20.ai

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



a) One-Hot Encoding

b) Hopmanu3anus
c) Cranpapruzanus
d) PCA

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

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

d) Buzyanusarus 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) DVvC (Data Version Control)
c) Docker

d) Kubernetes
10. Kakoii MeTox McnoJib3yercst AJ1s1 021aHCHPOBKH KJIACCOB?

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

d) Bce nepeuncieHHbie

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

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

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

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

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

3. Kakoii s13bIk Mcnosib3yercs 114 3anpocoB B ClickHouse?

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

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

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

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

) HTTP
b) gRPC
c) FTP
d) SMTP

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



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

7. Kakoii HHCTPYMEHT UCHOJIbL3YETCH AJIsI MOHUTOPUHIA L[aHHbIX?

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

8. Kakoii (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 XpaHWJIMINA UCIOJIb3YeTCH JJI AaHAJTUTHYECKHUX 3alIPOCOB?

a) OLTP
b) OLAP
c) Key-Value

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

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

d) OpenStreetMap
2. Kakan poccnﬁcxaﬂ lI.J'IaTq)OpMa NnmpeaoCcTraBJsd€CT CEPBUC paCllO3HABAHUA JII/III?

a) VisionLabs
b) Sunexc.O0mako
c) CoepTex

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

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

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

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

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

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

6. Kakoii poccuiicknii NPOAYKT UCIOJIB3YyeTCsl AJIs1 XpPAaHEHUs] BpEMEHHBbIX psAI0B?



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

7. Kakoii poccuiickuii cepBuc npenocrasisier ooaaunbie GPU qinsg ML?

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

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

a) Apache Atlas
b) Datalens
C) Amundsen

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

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

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

a) Sunexc.O0mako
b) Co6epTex
c) VisionLabs

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

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

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

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

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

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



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

Yro Takoe "transfer learning™?

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

¢) O0yuenue 0e3 yuutens

d) ABTOMaTHYECKOE MAIIMHHOE 00YYCHHUE

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

a) [lomHOCBs3HBIE ceTH

b) PexyppeHTHbIE ceTH

¢) CBepTouHbIE CETH

d) ABTOKOIUPOBITUKH

UYrto Takoe "batch normalization"?

a) Hopmainu3zanusi BXOJHBIX TaHHBIX

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

d) YBenuuenue ckopoctu o0ydeHUs

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

b) CtoxacTuueckuil TpaiMeHTHBIN CITyCK

c) Adam

d) K-means

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

¢) Tun pyHKIMM aKTUBALIMH

d) Crioco6 uHUIIMAIN3alui BECOB

Tect 11: BoJsblIMe JaHHbIE U CUCTEMbI XPAHEHUS

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

b) JletieHTpann3oBaHHOE XpaHEHUE

c¢) Pacnpenenennslii peectp

d) Bce BrImenepeuncienHoe

Yro taxoe "data lake"?

a) XpaHWIHIIE HECTPYKTYPHUPOBAHHBIX JTaHHBIX
b) Pemsiiimonnast 6a3a TaHHBIX

¢) Cucrema BU3yaIM3aluu

d) Uuctpyment ETL

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

a) Apache Flink

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

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

d) HludpoBanne ganHBIX

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

b) MongoDB

c) PostgreSQL

d) Redis

Urto takoe "CAP-teopema?

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

c¢) Teopema 0 6€30MACHOCTH JJAHHBIX

d) Teopema o macmrabupyemMocTu

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

b) JSON

c) Parquet

d) XML

Uro Takoe "lambda-apxurekrypa"?

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

¢) Mopens rimy6okoro ooy4deHus

d) Crioco0 xpaHeHUsI TaHHBIX

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

b) Apache Kafka

c) Apache Spark

d) Apache Hadoop

Yo takoe "polyglot persistence"?

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

¢) Meton cxaTust JaHHBIX

d) Cnioco0 peruukanum JaHHbBIX

Tect 12: PoccniicKuii cerMeHT PbIHKA M BU3YAJIM3alUsl JAHHBIX

Kakoii poccuiickuii mpoayKT siBisieTcst anajgorom Tableau?
a) DatalLens

b) Annexc.Metpuka

¢) 1C: Ananutuka

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

b) Sunekc

c) CoepTex

d) Bce BrllenepevncieHHble

Kaxkoii poccuiicKkuii FHCTpPYMEHT MCIIOIb3YETCs ISl aHAIM3a JIOTOB?
a) ClickHouse

b) ELK Stack

c¢) Grafana

d) Zabbix

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

b) Coep Al

¢) Mail.ru Cloud

d) Bce BrlenepeyncieHHble

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

b) Kpyrosas auarpamma

¢) Juarpamma paccesiHus

d) 'ucrorpamma

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

b) InfluxDB

c¢) TimescaleDB

d) Prometheus

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

b) Matplotlib

c) Seaborn

d) Pandas

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

¢) Mail.ru Cloud
d) Bce BblenepeuncieHHbIe

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

b) ['ucTorpamma

c) Box plot

d) JIuneitnblii rpapuk

Kaxkoii poccuiickuii npoayKT siBisieTca anaiorom Power BI?
a) Datalens

b) Annexc.Merpuka

¢) 1C:Ananutuka

d) Tunskodd Analytics



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

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

a) LIME

b) PCA

¢) K-means

d) ARIMA

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

b) Anroput™ Kiactepuzanuu

¢) TexHuKa yBeTU4EHUS JaHHBIX

d) Meron Bu3yanu3anuu

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

a) GAN (Generative Adversarial Networks)

b) SVM

¢) Random Forest

d) KNN

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

¢) CpeHIo0 TOYHOCTh

d) Bpems BeimosHEeHUs 3ampoca

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

b) K-means

c) Linear Regression

d) Decision Trees

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

b) Meron knacrepuzanuu

¢) TexHuka Bu3yanu3anuu

d) Crioco0 xpaHeHus1 JaHHBIX

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

b) CNN

c) GAN

d) Autoencoders

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

b) OOyueHue Ha pa3MEUEHHBIX JaHHBIX

¢) Obyuenue 6e3 yaurtens

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

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

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

b) Merton knacTepu3anuu

¢) TexHuka Bu3yajin3anuu

d) AnropuT™M peKoMeHIaIun

Tect 14: CoBpemMeHHbIE TEXHOJIOTMH 00PadOTKH 00JIbIIMX JAHHBIX

UYro Takoe "data mesh" apxurtekrypa?

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

¢) Meron Buzyanuzanuu

d) AnropuT™ MamIMHHOTO O0y4YEHUS

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

a) Apache Flink

b) Neo4j

c¢) Apache Kafka

d) Apache Spark

Yo takoe "feature store" B ML?

a) LleHTpasin3oBaHHOE XPAHUIIHIIE TPHU3HAKOB
b) baza naHHBIX AJIs JTIOTOB

¢) UuctpymenT Bu3yanu3amnuu

d) Cucrema MmoHUTOpUHTA

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

a) Avro

b) CSV

c) XML

d) TXT

Yro takoe "delta lake"?

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

c¢) I'padosas B/

d) UucTpymMeHT BU3yanu3anuu

Kakoit uacTpymMeHT ucnonbssyercs s opkectpauuu ML workflows?
a) MLflow

b) Apache Kafka

c¢) Apache Hadoop

d) Apache Spark



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

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

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

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

Tect 15: Poccuiickue TEXHOJIOTHHM B 00JI1ACTH JAHHBIX

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

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

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

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

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

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

b) Apache Kafka

¢) Apache Flink

d) Apache Spark

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

b) Google Maps API

¢) Mapbox

d) OpenLayers

Kakoii poccuiickuii hpeiiMBOpK i I1yOOKOro o0yueHus?
a) DeepPavlov

b) TensorFlow

c) PyTorch

d) Keras

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

b) Google Analytics 360

c) Adobe Analytics

d) Amplitude

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

a) ClickHouse

b) Apache Hadoop

c) Apache Spark

d) Elasticsearch

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

MMOMOIIIHU KOHTPOJBHOI'O TECTA.

Llkana oyenxu

Ornenka Bbamnel Omnucanue
5 9-10

4 6-8

3 3-5

2 0-2
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