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

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

1. M3yunuTh OCHOBBI KOMITBIOTEPHBIX TEXHOJOTMHA KaK HHCTPYMEHTa JUIS
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),
BBISIBJICHHE U UCTIPABIICHUE OMIHOOK.

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

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

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

8. HayuuTtbcs MHTEpIpeTHpPOBaTh Pe3ybTaThl aHATU3a U IPUMEHSTh UX IS

IIPOTHO3UPOBAHUS U IIPUHATHUS PELLICHUI.

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

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

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

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

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



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

Tabmuua 1.2 — L{eneBbie OpueHTHPHI BOCIIUTAHUS

BocnurareabHble 321241 ®opmupoBaHue HEHHOCT el IesieBble OpHEHTHPDI

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
Hassarne (360 p“g-i Hacrs I/IE'IOPICiO)C AynuropHas Breaym- CPC ?’?Tpe]\f
OI0I1 BO v vII yp YAHTOp TopHas
HUS (390, (3.E) Beero TalUHA
03d0) o
nek. | mpak. | una6. IMTA | KCP
870801 | 350 | Mo1b 1 2 2 [ 4| 2|0 1] s |50 3
Ilcuxonorus




4 CTpyKTypa U co/iepKaHue IMCUMILTUHBI (MO1YJIs1)

4.1 CTpykTrypa aucuunjanHbl (MoayJs) nist 0390

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
TeKymero KouTpoJs st O3P0

Kon pe- Koi-Bo wacoB, oTBeicHHOE Ha
Ne Ha3zBanue TeMbI 3yJIbTaTa
00yJeHHs

®opma
Jlex [pakr JIa6 CPC TEKyLIEro KOHTPOJIS

KoMnbroTepHbIe TEXHOIOTHH
KaK MHCTPYMEHT XpaHEHH,
1 | o6paboTku, aHaNM3a U Pl 2 0 0 10 MPaKTUIECKOe 3a/1aHne
HPECTaBICHHS JAHHBIX H
nH(OpMaIHn.

AHanm3 IaHHbIX, GOJIbLINE
o | ZaHHbIC, HANpABICHUA Data
science, CHCTEMBbI OU3HEC-
AQHATUTHKI

3 AHanm3a 1 BU3yaJIn3aius
JIAHHBIX

P/1 2 4 0 10 MPaKTHYECKOE 3a/laH1e

Pa1 0 4 0 10 MPaKTUIECKOe 3a/1aHne

5 MeToapl MAITTHHOTO

00ydeHus P/l 0 4 0 10 MPaKTHYECKOE 3a/laH1e

CucreMsl XpaHeHHS U
g | PH3yaTM3aIM TaHHbIX.
CucreMsl kinacca low-code,
no-code.

Hroro no tadaune 4 12 0 55

Pa1 0 0 0 15 MPaKTHYECKOe 3a/1aHne

4.2 Conep:xxaHue pa3aejioB U TeM JUCHUILIMHBI (Moay.s) nisa O3DO

Tema 1 Komnviomephvle mexHono2uu Kaxk UHCMpPYMeHnm XpaneHus, 0opabomxu, anaiusa u
npeocmasieHus OAHHbIX U UHDOpMayuu.

Copnepxanne TeMbl: COBpEMEHHBIE HAIIPABJIEHUS PAa3BUTUS KOMIIBIOTEPHBIX TEXHOJIOTHH.
MeTto/ibl U cpelicTBa XpaHEHUs], 00paOOTKH, aHAJIM3a U IPEJICTABICHUS JaHHBIX U HH()OPMAaLIUH.

@®opMbl U METOABI MPOBEACHUS 3aHATUI MO TeMe, MpPUMEHseMble 00pa3oBaTeIbHbIE
TEXHOJIOruH: JIeKus.

Bunel caMOCTOATENBHON MOATOTOBKM CTYIEHTOB IO TEME: TEOPETHYECKAsl MOATOTOBKA,
KOMIIBIOTEPHOE MOJIETTMPOBAHHE.

Tema 2 Ananuz oannulx, bonvuiue oanuvle, Hanpasnenus Data science, cucmembl OuzHec-
AHATUMUKUL.

Conepxanrie TeMbl: OCHOBHBIC METOJIBI aHAIM3a JAaHHBIX, pa3Iudus HarpaBicHuid Data
science, UX MpakTuyeckoe mpuMeHenrne. opMmupoBanue natadppeiiMoB B TAOIMYHOM MIPOIECCOPE
(MS Excel | Open Office Calc). ®opmar xlIsx, csv, txt. [louck ommbok (4uCIOBbIE JaHHbBIE),
KaTeropuy Ha3BaHKI M0-pa3HOMY, 00bEeIUHEHHE KaTeropuii. J{ucKkpeTHbIe, HEPEPHIBHBIE TAHHBIE.
B uem otnnune. CriocoObl BU3yanu3aiuu OTIEIbHBIX MTOKa3aTeNIe U 3aBUCUMOCTEH.

@opMBl U METOJBI TPOBEACHHS 3aHITUN MO TeMe, MpUMEHseMble 00pa3oBaTeIbHBIC
TEXHOJIOTHH: MIPAKTUYCCKOE 3aHITHE.

Bunel camocTosTeNnbHON MOATOTOBKH CTYJAEHTOB IO TeMe: TEopeTHYecKasl MOATrOTOBKa,
KOMITBIOTEPHOE MOJICITHPOBAHHE.

Tema 3 Ananuza u euzyanusayus OAHHbIX.



Conepxxannre TeMbl: CTaTUCTHYECKas OILICHKAa YMCIOBBIX AaHHBIX. OIlEHKa 4YacTOT U
pacmpeneneHus BeposTHOCTeH. MaccuBbl JaHHBIX (nmaradperimbr). OrieHKa KadecTBa JAaHHBIX.
DOpMHUPOBAHUE «CPE3OBY. .

@opMbl U METOJBI NPOBEACHHS 3aHITUNA MO TeMe, MpUMEHseMble 00pa3oBaTeIbHbIC
TEXHOJIOTHH: IPAKTUYECKOE 3aHATHE.

Bunpl camocTosATenpHON MOATOTOBKM CTYAEHTOB II0 TEME: T€OpeTHYecKas MOJArOTOBKa,
KOMITBIOTEPHOE MOJICIIUPOBAHUE.

Tema 5 Memoow mawunnoeo 06yuenus.

Copepxanne TeMbl: Meroabl Kiactepusalud. Metoabl KiaccUpUKauuu (HaUBHBIN
baiiecoB knaccugukarop). Ilpaktnyeckoe npuMEeHEHUS] METO/IOB.

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

Bunel camoctosTeNnbHON MOATOTOBKH CTYJEHTOB MO TEME: TeOpeTHYecKasl MOArOTOBKa,
KOMIIBIOTEPHOE MOJIEITUPOBAHHE.

Tema 6 Cucmemvr xpanenus u eusyamuzayuu oannvlx. Cucmemsl kiacca low-code, no-
code.

Conepxanne Tembl: IlpumeHeHue cucteM kiacca low-code, no-code s pereHus
NPaKTUYCCKHX 3a/1a4 aHAIn3a OM3HEC-IaHHBIX.

@dopMBI ¥ METOJBI TPOBEACHHS 3aHITHHA 1O TeMe, NMPUMEHSIEMbIe 00pa30BaTeIbHBIC
TEXHOJIOTUH: IPAKTHYECKOE 3aHATHE.

Bunbsl caMoCTOSTENEHON MTOATOTOBKH CTYIACHTOB TI0 TEME: TECOPETHYECKAasl MOJTOTOBKA,
KOMITHIOTEPHOE MOJICIMPOBAHHUE.

5 Meroauyeckne YyKazaHUsl AJds1 OOYYAKOIIMXCH MO0 M3YYEHHI0 M PpeaTu3aluu
AMCUUIIMHBI (MOIYJIs1)

5.1 MerToanyeckue peKOMEHIAIMH O0YYalOIIMMCH MO0 H3YYeHHI0 IMCHUIUIMHBI W TIO
o0ecrneyeHNI0 CAMOCTOATEILHOM PadoThI

MeTtoan4ecKkue peKOMEeHAANH 110 OPTraHU3alMi CAMOCTOAATEILHOH padoThI

B xozme u3yuyeHHs AMCUMIIMHBI CTYJIEHTHI JIOJKHBI IMOCEIIAaTh ayAWTOPHbBIE 3aHATHUS
(JIeKIuM, MpaKkTUUECKUe 3aHATUS, KOHCyinbTaluu). Ocoboe MecTo B OBJIAJEHUM YaCTblO TEM
JAHHOW JMCUMILIMHBI OTBOAMTCS CaMOCTOSITENIbHOM paboTe, MpU 3TOM BO BPEMs ayIUTOPHBIX
3aHATUI MOTYT OBITH PACCMOTPEHBI U MPOpaboTaHbl HanboJiee BaXKHbIE U TPYAHbIE BONPOCHI 11O
TOM WM WHOM TeMe NWCUUIUIMHBI, a NPUMEHEHHE YK€ OCBOCHHBIE HABBIKOB B CMEXKHBIX
TEXHOJIOTUSX BBIHECEHBI HA CAMOCTOSATENIbHOE 00yUEeHHE.

B cooTrBercTBUM € y4yeOHBIM IUIAHOM HaIpaBJIEHUS MOJATOTOBKH MPOLIECC H3yYEHUs
JUCLUIUINHBI IPEyCMaTPUBAET IPOBEIACHHE JIEKIUH, IPAKTUUECKUX 3aHATUN, KOHCYJIbTAlUH, a
TaK)K€ CaMOCTOSITENIbHYIO pabOTy CTY/IEHTOB.

Hwxe nepeuncnens! npeHa3HAYEHHBIE AJI1 CAMOCTOSITEILHOTO U3yUEHUS CTYIACHTAMHU T
BOIPOCHI, KOTOPHIE BO BPEMsI IPOBECHUS ayAUTOPHBIX 3aHATUN M3Yy4alOTCAd HEJIOCTAaTOYHO HIIU
U3y4eHHe KOTOPBIX HOCUT 0030PHBII XapakTep.

Ilepeyenb U TeMaTHKA CAMOCTOSATEJIBLHBIX PA0OT CTY/IEHTOB M0 AUCHHUILINHE

1. Teopus BeposTHOCTEM
2. Tlpuknagnas cTaTUCTHKA



5.2 OcobGennocTn OopraHm3anvm Oﬁy‘leﬂl/lﬂ Vi JiMI € OrpaHM4Y€HHBIMHM BO3MOKHOCTAMH
3A0POBbS U UHBAJIU/I0B

[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 JIULL C HAPYLIEHUSIMU 3PEHUS: B TIeUaTHOU (hopMe yBeTUUeHHbIM IPUPTOM; B hopme
AJIEKTPOHHOTO  JIOKYMEHTA; WHMBUlyaJIbHbIC KOHCYJIbTAIIUU c MIPUBJICYCHUEM
TUdI0CYpIOTIEPEBOIUNKA; HHANBUAYAIbHbIC 331aHUS, KOHCYIbTAIMH U JP.

- JUTsL JTMIT ¢ HAPYIIEHUSIMU CITyXa: B TieyaTHOU hopMme; B popme 2IIEeKTPOHHOTO 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/IaHHs], 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 JOCTHKEHUN IUIAHUPYEMBIM pe3yjbTaTaM OOy4YeHHUs 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 3HAHUN, YMEHUI, 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.— (Bwiciiee oOpa3oBanue). — ISBN 978-5-534-20348-6. — Tekcr
anekTpoHHbld  //  OOpazoBatenpHass  miatdgopma  IOpaitr  [caiit]. —  URL:

https://urait.ru/bcode/569279 (nata obpamenus: 01.09.2025).

3. T'ypuxos, C. P. OCHOBBI aJITOPUTMHU3AIIIH B ITpOrpaMMHUpoBaHus Ha Python : yueOHoe
nocobue / 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 5KOHOMHKA, HKOHOMHKA MJAaHHBIX U MPUKIATHOM
MCKYCCTBEHHBIN MHTEIUIEKT : yueOHoe rocobue / JI. B. Jlanunyc. — Mocksa : UHOPA-M, 2026.



— 544 c. — (Beicmiee o6pazoBanue). - ISBN 978-5-16-021561-7. - Tekcr : anekTpoHHBIH. - URL:
https://znanium.ru/catalog/product/2230806 (mata ooparmmenus: 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 : AJIEKTPOHHO-OMOIMOTeUHAS 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] : MHppa-
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. Wudopmanmonno-crpaBounas cucrema "KoncympranTt Ilmoc" - Pexum noctyna:

http://www.consultant.ru/

8 MarepuajibHO-TeXHHYECKOe olOecrnedeHHe IHCHUIUIMHBI (MOAYJIsI) WU IepevyeHb
HHPOPMAIMOHHBIX TEXHOJIOTHi, UCNOJIb3yeMbIX IPH OCYLIeCTBJIEHHH 00pa30BaTEJIbHOIO
npouecca 1no AUCHUILINHE (MOYJII0), BKJIOYAs NepeYeHb IPOrpaMMHOI0 odecrievyeHust

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 uepHsblii +kinaBuaTypa+mspliib

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

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

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

2 [loka3aTe/iu OlleHUBAHUS NJIAHUPYEMBbIX Pe3yJIbTATOB 00y4YeHHUsI

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

Ta6muma 2.1 — Kpurepuu OlIeHKH WHIUKATOPOB JIOCTHKEHUS KOMITCTCHIINH

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

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

3 IlepeyeHb OLIECHOYHBIX CPEACTB

Tabmuua 3 — IlepedyeHpb OLIEHOYHBIX CPEJCTB MO TUCIMILIMHE (MOIYIIIO)

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




Texymuit KOHTpOJIB

IIpomexyTouHas at
TecTalus

OuHo-3209Hast popma o0ydeHHUS

P/

3HaHUE : COBPEMEHHBIX H
anpaBlIEHUH pa3BUTHS KO
MIBIOTEPHBIX TEXHOJIOTH
i

1.1. KomnbroTepHble TEXH
OJIOTUH KaK HHCTPYMEHT

XpaHeHus1, 00padboTku, an | Tecr Tect
aJu3a 1 MpeCcTaBICHHs /I
AHHBIX U MH(OpMAIHH.
1.2. AHanu3 JaHHEIX, 00T
bIlINE JJaHHbIE, HAIIPaBJICH
A ’ P Tect Tect

ns Data science, cUCTEMBI
OU3HEeC-aHAIUTUKUA

P/

YMeHue : IPUMEHSTh COB
pEMEHHBIE HalpaBIICHHS
KOMITBIOTEPHBIX TEXHOJIOT
Ui [UI1 XpaHeHus1, oopado
TKH U NIPEJICTABICHUS 1aH
HBIX

1.5. MeTobl MallIHHHOTO
o0yucHHs

[MpakTuyeckas pabdo
Ta

[MpakTuyeckas pado
Ta

1.6. Cucrems! XpaHeHUs U
BU3yalH3aluu JaHHbIX. C
ucreMsl kiacca low-code,
no-code.

[MpakTuyeckas pabdo
Ta

[MpakTryeckas pado
Ta

P/

Hagbik : pabOTBI C HHCTPY
MEHTaMHU aBTOMaTU3UPOB
aHHO# 00pabOTKH HH(OP
Marun

1.3. Ananu3za u BU3yasnsa
s JaHHBIX

[MpakTuyeckas pabdo
Ta

[MpakTuyeckas pado
Ta

4 Onucanue NpoueAypbl OLeHUBAHUSA

KauectBo copmupoBaHHOCTH KOMIETCHIIHIA

Ha JaHHOM OTall€ OLCHHUBACTCA II0

pe3ysbTaTtaM TEKYIIUX U MPOMEKYTOUHBIX aTTECTAIi MPH MOMOIIN KOJMYECTBECHHOHN OIICHKH,
BBIPDAKEHHOU B Oaymax. MakcumanbHasi cymMma OajuioB IO JucUMIUIMHE (Moaynio) paBHa 100

Oasuiam.

KauecTBo c(hopMUpPOBAaHHOCTH KOMIIETEHIIMI Ha TAHHOM STare OIEHUBAETCS 10 pe3yIbTaTaM
TEKYIIMX U MPOMEXKYTOYHBIX aTTECTAIMil MPU TTOMOIIN KOJTHUYECTBEHHOW OIIEHKH, BBIPAKEHHOM
B Oayutax. MakcumainbHasi cyMMa 0ajuioB 1o AUCIHUIUTHHE (MOy o) paBHa 100 Gaimam.

Bun yueOHOM IesITeTbHOCTH

OrieHOYHOE CpE€ACTBO

IIpaktudeckas pabora | Tecr Hroro
Jlexuusa 10 10
ITpoMexyTouHasl aTTeCTalys 30 30
IpakTHyueckue 3aHATHS 60 60
CamocTosiTenbHas padboTa
Hroro 60 40 100

CYMMa 6aJ'IJ'IOB, Ha6paHHBIX CTYACHTOM II0 BCEM BUJaM yqeGHoﬁ ACATCIIbHOCTHU B paMKax
JAUCHUIIIMHBI, IICPEBOAUTCA B OLICHKY B COOTBCTCTBHUHU C Ta6HHHCﬁ.

Cymma 6amro
B
O1ieHKa 10 TPOMEX
YTOUHOI arrectaiy | XapakTepUCTHKA KauyecTBa CPOPMHUPOBAHHOCTH KOMITETCHIUH
[0 IUCIA | u
IIJINHE
CTyIeHT IeMOHCTpUpPYeT CHOPMHUPOBAHHOCTh AUCHMIUIMHAPHBIX KOMIETECHIINH, O0H
«3a4TCHOY / apyXXHBaeT BCECTOPOHHEE, CHCTEMAaTHYECKOE U TITy00KOe 3HaHHE yIeOHOTo MaTepra
o1 91 10 100 713, YCBOHMIT OCHOBHYIO JIHTEPATYpY H 3HAKOM ¢ NOTIONTHATEIILHOMN JINTEPaTypoil, peKo
MEHI0OBaHHO! POTPAMMOiA, yMeeT CBOOOIHO BBITIONHATD IPAKTUYECKUE 3aIaHHS, TIP
«OTJIMYHO»

€lyCMOTPEHHBIE ITPOrpaMMoii, CBOOOTHO ONepUpyeT MPUOOPETCHHBIMYU 3HAHUAMU, Y
MEHUSIMH, IPUMEHSIET UX B CUTYallUsX MOBBIIIEHHON CIIOXKHOCTH.




«3a4TeHoy / CTyneHT IeMOHCTPUPYET CHOPMUPOBAHHOCTD JUCIUIUTMHAPHBIX KOMIIETEHLUH: OCH
o1 76 10 90 OBHBIE 3HAHUSI, YMEHUSI OCBOEHBI, HO JIOIMYCKAIOTCS HE3HAYUTENbHBIE OLINOKU, HETOY
HOCTH, 3aTPYAHEHUS IPU aHATUTUIECKHUX ONEpalusX, IepeHOCce 3HAHUN U yMEHUH H
«XOopomo» a HOBbIE, HECTAHIAPTHBIE CUTYAIHH.
«3auTeHO» / CTyneHT IeMOHCTPUpPYET CHOPMHUPOBAHHOCTD JUCIMIUTHHAPHBIX KOMIIETEHIIUH: B X0
Jie KOHTPOJBHBIX MEPOIPHATHH JTOMYCKAIOTCS 3HAYUTEIbHBIE OLINOKH, MPOSBIAETCS
ot 61 no 75 . OTCYTCTBHE OT/IEJIbHBIX 3HAaHUM, YMEHUHN, HABBIKOB 110 HEKOTOPBIM AMCLHUIUIMHAPHBI
yA p M KOMIETEHIMSAM, CTYACHT UCHIBITHIBACT 3HAUUTEIILHBIC 3aTPYIHECHHUS IIPU OIIEPUPOB
TCIIBHO» aQHMU 3HAHUSAMU ¥ YMEHUSIMU NIPU UX NEPEHOCE Ha HOBBIE CUTYaIMH.
«HE 3aUTEeHO» /
o1 41 110 60 VY ctynenra He chopMHUPOBAHBI JUCIUILUTHHAPHBIE KOMIIETEHIINH, TIPOSBIISIETCS] HEJOC
«HEYHOBJICTBO | TAaTOYHOCTH 3HAHWH, YMCHHI, HABBIKOB.
PUTCIILHO»
«He 3a4TeHO» /
ot 0 10 40 JlucuumirHapHbEIe KOMITETeHINH He chopMupoBaHbl. I1posBIIsieTCs TOJTHOE MITH IIpaKk
«HEYHOBJIETBO | THYECKH MONHOE OTCYTCTBUC 3HAHWH, yMCHHH, HABBIKOB.
PUTEIBHOY

CYMMa 6aJ'IJ'IOB, Ha6paHHBIX CTYACHTOM II0 BCEM BHaM y‘IC6HOI>i ACATCIIbHOCTHU B paMKax
JAUCHUIIIMHBI, ICPEBOAUTCA B OLICHKY B COOTBCTCTBHU C TaﬁHHHeﬁ.

Cymma 6ato
s O1ieHKa 110 TPOMEX
YTOYHOIT aTTecTanu XapakTepucTHKa KayecTBa ChOPMHPOBAHHOCTH KOMIICTCHIIMU
O TUCITUILTA "
HE
CTyzeHT IeMOHCTPHpPYET CPOPMHUPOBAHHOCTh JUCIMIUTHHAPHBIX KOMIICTSHIINH, 00Ha
PY)XKUBaeT BCECTOPOHHEE, CHCTEMAaTHIECKOe U TITy0OKoe 3HaHHe yueOHOTo MaTepHaa
o191 10 100 «3a4TeHO» / , YCBOWJI OCHOBHYIO JIUTEPATYPY U 3HAKOM C JOIOJHUTEIBHON JIUTEpaTypol, pekome
«OTJIINYHOY H/IOBaHHOHU IPOTPaMMOii, yMmeeT CBOOOIHO BBIIONHATE NPAKTUIECKHE 3aJaHus, IIPe
YCMOTpPEHHBIE IIPOTPAaMMOii, CBOOOJHO OTIEpHUpPYET NPUOOPETEHHBIMU 3HAHUSMH, YME
HHSIMH, TIPUMEHSICT MX B CHTYAIUSAX MOBBIILICHHOMN CIIOXKHOCTH.
CTyaeHT IeMOHCTpUpPYeT c(hOPMHUPOBAHHOCTb AUCLMILIMHAPHBIX KOMIICTCHIMIL: OCHO
o176 110 90 «3auTeHO» / BHBIC 3HAHUS, YMEHHUS OCBOCHBI, HO JIONYCKAIOTCS HE3HAUUTEIbHBIC OMIUOKH, HETOYH
«XOPOLIO» OCTH, 3aTPYAHECHUS IIPH aHATUTHYECKUX OIIepalnsX, IepeHoce 3HaHUH U yMEHU Ha H
OBbI€, HECTaHIapTHBIC CUTYAIHH.
CryzieHT AeMOHCTPHUpYeT CPOPMHUPOBAHHOCTD TUCIUIUIMHAPHBIX KOMIIETEHIIHMI: B X0
«3auTeHO» / Jie KOHTPOJIBHBIX MEPOIIPHUSATHII IOMYCKAIOTCS 3HAYUTEIIbHBIEC OIIHOKH, TIPOSIBIISIETCS O
or 61 10 75 «yJOBJICTBOPHUTENb | TCYTCTBHE OTIEIbHBIX 3HAHMI{, yMEHHIA, HABBIKOB [0 HEKOTOPBIM JUCLUILTMHAPHBIM K
HOY» OMIICTEHIMSAM, CTYACHT MCIBITHIBACT 3HAUYUTENbHbBIC 3aTPYJHEHHUS MTPH ONEPHUPOBAHN
Y 3HAHWSMU U YMEHUSMH IIPU UX MEPEHOCE Ha HOBBIC CHTYALHH.
e 3aTeHO / V cryneHrta He chOPMHUPOBAHBI AUCLMILTMHAPHBIE KOMIETECHIINH, IPOSBISIETCS HEIOC
ot 41 1o 60 «HEY/IOBJIETBOPUTE Y OpMHpOBA P - TP
TaTOYHOCTh 3HAHMIl, YMEHHI, HABBIKOB.
JILHO»
«He 3a4TeHO» /
JlucuuniHapHbIe KOMIIETEHIIMY He copMHUpoBaHsl. [IposBisercs mojaHoe WK Ipak
ot 0 mo 40 «HEYJOBJIETBOPHTE o o
HEHOY THUYECKH MTOJTHOE OTCYTCTBYE 3HAHHH, YMEHUI1, HABBIKOB.

S IlpumMepHbIe OLICHOYHBIE CPEeACTBA

5.1 llpumepsl 3a1aHUH /151 BHINOJHEHUS NPAKTHYECKHX PadoT

3aoanue 1: Hamucanue mporpaMMHOTO KOJIa, TTO3BOJISIONIETO IMOTOTOBUTD JTAHHBIE IS
aHanmu3a W BU3yanu3aluu (paboTa C MPOIMyCKaMH, MpHUBEIEHHE JaHHBIX K CTaHAAPTHOMY
TaOJIMYHOMY BUAY U T.1.)

3aoanue 2: HanucaHue NporpaMMHOIO KOJa, IO3BOJISIOIIETO MOCTPOUTH IPABHIIBHBIE
JUarpamMMbl pacrpeieNIeHus A Ka)Xa0ro TUIa JaHHBIX, 00bSICHEHNE TIOJYYEHHBIX Pe3yJbTaToB.

3aoanue 3: Hanucanue mnporpaMMHOIO KoJa JUIsl IPOBENEHUS OINUCATENIBHON
CTaTHCTUKH JTAHHBIX, BU3yaJH3alus U O0bSICHEHHE MOJTyYEHHBIX PE3yIbTaTOB.

3aoanue 4: Hanucanue mpPOrpaMMHOTO KOAa Il NPOBEJAEHHUS PACHIMPEHHOTO
YaCTOTHOI'O AaHAaJIM3a, AaHaJIW3a B3aUMOCBS3€H MEXKIY KaTeropHajJbHBIMH I1€PEMEHHBIMU,
BU3YalIHU3alus U 00bSICHEHUE TIOTyYEHHBIX PE3yJIbTaTOB.



3aoanue 5: Hanucanue nporpaMMHOTO K0/, TO3BOJISIOIIET0 CO3AaBaTh faTadpeiimMbl 1
Cpe3bl, IPOBOJIUTH Oa30BbIC OMEpaluKu Haj nartapeldiMaMu ¢ HMCTIOJIb30BaHUEM CTaHIAPTHBIX
METO/I0B 00bEIMHEHUS JAHHBIX, IPOBOJIUTH OLICHKY Ka4eCTBa JaHHBIX.

3a0anue 6: 3arpyska OaHHBIX C IIOMOINBIO CHCTeM Kiacca low-code u no-code,
MPOBE/ICHHUE MOJTOTOBKH JIAHHBIX, X MPEJIBAPUTEIBLHOTO aHaIM3a U Buzyanu3auuu. O0bsicHeHue
MOJTYYCHHBIX PE3YJIbTATOB.

Kpamkue memoouuecxue ykazanus

[Tocne BeIMOMHEHUS KaXI0H MPAKTUUECKOW padOTHI CTYICHT JIOJDKEH MPEJCTaBUTh OTYET
0 €€ BBIIIOJIHEHUH, a TAK)KE OTBETUTh Ha COMYTCTBYIOIIUE BOIPOCHI 110 TEME.

LIxana oyenku

ba
Ne | mn | Omnumcanue
bl
10 | CTymeHT JEMOHCTPUPYET YMEHHUS Ha UTOTOBOM YPOBHE: YMEET CBOOOTHO BBHITIOHATH MIPAKTHUCCKHE 3a/IaHHs, TIPe

5 | -1 | mycmotpennsle mporpaMmoii, CBOGOIHO ONEepHpyeT MPUOOPETEHHBIMU YMEHHSIMH, IPUMEHSET HX B CUTYaIUsIX 110
1 BBIIICHHON CJIOXKHOCTHU.
8 CTyZeHT 1eMOHCTPUPYET YMEHHS Ha CPEITHEM YPOBHE: OCBOMII OCHOBHBIE YMEHHS, HO IOMYCKAIOTCS HE3HAUUTETD
4 9 HBIE OIIMOKM, HETOYHOCTH, 3aTPyJHEHHUS [IPU aHATUTHIECKHUX ONEpalnsiX, IEpeHOCe yMEHUH Ha HOBBIE, HECTaHA

PTHBIE CUTYaIUH.
CTyZmeHT IeMOHCTPHPYET YMEHHS ¥ HABBIKK Ha 6a30BOM ypOBHE: B X0JI¢ KOHTPOJIBHBIX MEPOIPHUSTHH JTOITYCKaIOT

3 6— | cs1 3HAUMTENBHBIC OIMUOKHU, MPOSBIACTCS OTCYTCTBUE OT/JCIBHBIX YMCHHUH, HABBIKOB MO JUCIUIUTMHAPHON KOMIIETE
7 HITMH, UCTIBITHIBAIOTCS 3HAYMTENBHBIC 3aTPYIHCHHUS TIPU OTICPUPOBAHUH YMCHUSIMH U MPH UX MEPEHOCE Ha HOBBIC
CUTYyaIlUH.
2 3— | CryneHT AeMOHCTPHpYET YMEHHS U HaBbIKH Ha YPOBHE HIDKe 0A30BOTO: MPOSIBISIETCS HEAOCTATOYHOCTh YMEHHH 1
5 HAaBBIKOB.
0- .
1 2 CTyAEeHTOM MPOSIBISIETCS TIOJHOE MIIH IPAKTHYECKHU [TOJTHOE OTCYTCTBHE YMEHHI 1 HABBIKOB.

5.2 KoHTpOJIbHBII TeCT

Tect 1: AHajau3 JaHHBIX, 0OJbIIME JaHHbIE, HAanpaBJenusi Data Science, cucrembl
OM3HeC-aHAJIUTHKH

1. Kakoii n3 nepeuncijieHnbix 3TanoB HE BXoaUT B cTAaHAAPTHBIN NMPoOLECC AaHAJIU3A
nanubix (CRISP-DM)?

a) ITonnmanue Ou3Hec-3a1a4Yu
b) Coop JTAHHBIX
c) Vnanenne BCEX HUCXOIHBIX JTAHHBIX

d) I[TocTtpoenne moaeneit
2. Kakas n3 xapakrepuctuk HE orHocures k "3V" 0onbmux janHbIx?

a) Volume (o06bem)
b) Velocity (cxopocTh)
c) Variety (pa3zHooOpasue)

d) Validity (BanuaHOCTb)
3. Kakoe nanpasienue Data Science 3aHMMaeTcsi NPOrHO3MPOBAHMEM YHCJIOBBIX
3HAYeHMIi?

a) Knaccudukanus
b) Knacrepuzauus
c) Perpeccronnblit aHaIN3

d) AcconmatuBHbIe IpaBUIIa
4. Kakoii uncrpyment HE siBiisiercst cucremoii OusHec-anaautuxku (BI)?

a) Power Bl
b) Tableau
C) Qlik Sense

d) Apache Kafka

5. Kakoii aIropuT™M MalImHHOro 00y4eHHs OTHOCHTCS K 00y4eHuIo 0e3 yuurens?

a) Jluneitnas perpeccus
b) MeTton k-Onmmxkaimmx cocenen



c) Merton k-cpemnux
d) HepeBo pemeHuit
6. Kakasi TeXHOJIOTMsl MCIIOJIb3YeTCs /ISl MOTOKOBOI 00padoTKH JaHHBIX?

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

d) Microsoft Excel
7. Uto o3nayaetr TepmuH "ETL" B KoHTeKcTe aHAIM3A JAHHBIX?

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

d) Export, Tag, Label
8. Kakoii moka3arein HUCHOJIB3YETCH /I OCHKU KaYeCTBa K.]'[aCCI/I(l)I/IKaIII/IH?

a) Koaddumnument JeTEPMUHAIIIN (R?)
b) CpenHekBagpaTuIHast omuoKa (MSE)
c) Matpuia OImMOOoK
d) ducnepcus

9. Kakoii s13bIK NpOrpaMMHpPOBaHHs Yalle Bcero ucnoJb3yercsa B Data Science?

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

10. Kakoii MeTo/ MCII0JIb3YeTCH /15l CHUKEHUS] Pa3MEePHOCTH AAHHBIX ?

a) Jluneitnas perpeccus
b) Meron IJIABHBIX KOMITOHEHT (PCA)
c) Hepeso peIIeHMI

d) Jloructuueckas perpeccus

Tecr 2: KomnboTepHble TEXHOJOIMH KAK HHCTPYMEHT XpaHeHHusi, 00padoTKH,
aHAJIM3a U NPeACTABJICHHUS JAHHBIX

1. Kakasi u3 nepe4nciaeHHbIX 0a3 JaHHBIX OTHOCHTCS K PeJISAHOHHbIM?

a) MongoDB
b) PostgreSQL
C) Redis

d) Cassandra
2. Kakoii 13bIK HUCIIOJIB3YETCH 1JISA 3aIIPOCOB K PEJISIHIUMOHHBIM 0azam JIaHHbIX?

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

3. Kakoii ¢popmar nannsix HE siBiasiercst CTpyKTypHpOBaHHbIM?

a) CSVv
b) JSON
c) XML

d) TexcToBBIN JOKYMEHT 6€3 pa3MeTKH
4. Kakasi TeXHOJIOTHSI MCIOJIb3yeTCsl JIf pacnpele/ieHHOr0 XpaHeHUsi 00JIbIINX
JTAHHBIX?

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

5. Kakoii HHCTPpYMEHT HCNOJIb3YyeTCsl 1151 UHTEPAKTHBHON AHAJTUTHKM JaAHHBIX?



a) Jupyter Notebook
b) broknot
C) Microsoft Paint
d) Adobe Illustrator

6. Kakas lI.]IaT(l)OpMa MO3BOJIAET BBINMOJHATL MNapa/liec/IbHbIE€ BBLIYUCJICHHUA Ha

KJjacrepax?

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

7. Kakoii (popMaT JaHHBIX Yalle BCero HCnojb3yercs: B Bed-AP1?

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

8. Kakas CYB/l orHocurcsa k NoSQL?

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

9. Kakoii uncrpyment HE ncnosab3yercs A1 00padoTky JaHHBIX?

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

10. Kakasi TeXHOJIOTHSI MCIIOJIB3YeTCS AJIsl KOHTelHepU3auuu MPUJIoKeHu i ?

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

Tect 3: CucTeMbl XpaHeHHsl M BU3yaIu3aluu JaHHbIX. Poccuiicknii cerMeHT pbIHKa
1. Kaxoii poccuniickuii anajor Tableau cymecrByer Ha pbiHKe?

a) Annexc.Merpuka
b) Datalens (ot SAnnexca)
C) 1C:IIpennpusitue

d) Tunbkodd Ananutuka
2. Kakas poccuiickasa CYB/] nonyjasipHa 1Jis1 aHAJMTHKH 00JIbIIMX JAHHBIX?

a) ClickHouse
b) Oracle
c) MySQL

d) PostgreSQL
3. Kakoii HHCTPYMEHT BH3yaJIu3aluy pa3padoran komnanuei "To4uka 3penus'?

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

4. Kaxkas poccuiickas miaargopmMa mnpeaocTaB/isieT 00JadyHbie pelleHUus 1JIs
XpPaHeHHUs JAHHBIX?

a) Angexc.0O061aK0
b) Google Drive
C) Dropbox

d) iCloud



5. Kakoii poccuiicknii cepBHC NPeI0CTABJISCT AHATUTUHKY BeO-Tpaduka?

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

d) Facebook Insights
6. Kakas poccuiickasi KoMnaHusi pa3padarbiBaeT pemeHus st 00padoTKH 00JIbIIHUX
JTaHHBIX?

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

7. Kakoii popMaT BU3yaJIM3alUHU JIyqIlle BCEro MOAXOIUT 1Jisi BpEeMEHHbIX PSAI0B?

a) Kpyrosas auarpamma
b) Jlunerinbrit rpaduk
c) Juarpamma paccesiHUs

d) 'ucrorpamma
8. Kakas poccuiickas miaargopma npeaocrabisieT HHCTPYMEHTHI /I MAIIMHHOIO

o0yueHusi?

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

d) Scikit-learn
9. Kakoii uncrpyment HE siBisieTcsi cucTemMoii XpaHeHusi JaHHBIX?

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

d) Microsoft PowerPoint
10. Kakoii poccuiicknii cepBuc npeaocranisier API nis reoananurukn?

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

d) OpenStreetMap

Tect 4: Anaau3 1aHHBIX, OoJibIIMeE aHHBIE, HanpaBJjeHuss Data Science, cucTembl
OM3HeC-aHAJIMTUKH

1. Kakoii meroa aHaiu3a MJAHHBIX MCIOJB3YETCH /ISl BbISIBJEHUS CKPbITHIX
3aKOHOMEpPHOCTeH B 00JbIIMX MaccuBax nHGopmanun?

a) OnucarenpHas CTaTUCTUKA
b) Data Mining
c) JIuneitnast perpeccust

d) Buzyanuzarus
2. Kakas xapaxkrepuctuka Big Data onucbiBaeT pazHoodpa3ue (popMaToB JaHHbIX?

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

3. Kakoil Tunm MaIIMHHOIO OOYYeHHMsl MCIOJIb3YyeT pa3Me4YeHHble NAHHbIC IJIsI
o0yueHus?

a) OO0yuenue c YUUTEIEM
b) OO6yuenue 0e3 YUIUTEIIS
c) CmemanHoe o0yueHue

d) I'my6oxoe oOyueHue



4. Kakoii HMHCTPYMEHT MO3BOJIsIET CO34aBATh HMHTEpPaKTHBHbIe aamoopabl 0Oe3
HANMCAaHHUA Koaa?

a) Jupyter Notebook
b) Tableau
C) Apache Spark

d) TensorFlow
5. Kaxon AJTropuTM MHCHOJB3YETCHA JisA pasgeJeHusi JaHHBIX Ha TIPylIbl I10
cxoskecTu?

a) JIuneiinas perpeccust
b) Mertox k-cpemnux
C) epeso pelieHui
d) SVM

6. Kakoii mpouecc npeodpa3yer cbIpble JaHHbIE B MIPUTOAHBIN 111 aHAIN3a opMmat?

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

d) Data Visualization
7. Kakoil moka3arejib OlleHUBAET TOYHOCTH PerpecCHOHHON Moaean?

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

8. Kakas 0ubsmmorexa Python yamie Bcero ucnoJsib3yercs Ajst padoThl ¢ TA0JMYHBIMHA
JAHHBIMHU?

a) NumPy
b) Pandas
C) Matplotlib

d) Scikit-learn
9. Kakoii meton HE ucnoJsb3yercsi 1Jis1 00pad0TKH NPONYIIEHHbIX 3HAYEeHW i ?

a) VY nanenue CTPOK c IPOITyCKaMu
b) 3ameHa CpEeIHUM 3HaYEHUEM
C) 3ameHa HYJISIMH

d) llIndpoBanue mnaHHBIX
10. Kakoii mHCTpyMeHT HcnoJab3yercst s ynpasienuss workflow B Data Science

npoekrax?

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

Tecr S: KomnbloTepHbIe TEXHOJIOTHMM KAaK HMHCTPYMEHT XpaHeHHs, 00padorkwm,
aHaJIM3a U NPeCTABJIEHUS JaAHHBIX
1. Kakoii Tun 6a3bl JAHHBIX ONTHMAaJIeH /151 XpaHeHUus1 JSON-10kyMeHTOB?

a) Pensunonnas
b) JIOKyMEHTOOpHEHTUPOBAaHHAS
c) I'padoBas

d) Kirou-3naueHue
2. Kakoi f13bIK HCHOJIb3YyeTcs AJ1s padoThl ¢ Apache Spark?

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

d) CSS



3. Kakoii d¢opmar naHHBIX o0ecrne4nBaeT CXeMy /Jsi CTPYKTYPHPOBAaHHOIO
XpaHeHusi?

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

4. Kaxasi TeXHOJIOTHS HCIIOJB3YETCH IJIsA 6LICTp0FO MOMCKA MO0 00JLIITUM I[aHHLIM?

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

5. Kakoii uacrpyment HE oTHOCHTCS K cucTeMaM ynpaBJieHusi 0a3aMu JaHHBIX?

a) MySQL
b) MongoDB
C) PostgreSQL

d) Microsoft PowerPoint
6. Kaxoii npoToko.1 HCIoIb3yeTcs JJIA Nepeadd NOTOKOBBIX JTAHHbIX?

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

7. Kakasi TeXHOJIOTHSI TO3BOJIsSIeT BHINOJIHATH SQL-3anpochl K 00J1bIIHM JAHHBIM?

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

8. Kakoii (popmaT JaHHBIX HCHOJIb3YeTCH I XpaHeHusi rpagoBbIX CTPYKTYP?

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

9. Kakoii HHCTPYMEHT HCIIOJIb3YyeTCsl 1JIsl OPKEeCTPALlMU KOHTelHepoB?

a) Docker Compose
b) Microsoft Excel
c) Adobe Iustrator
d) WinZip

10. Kakasi TeXHOJIOTHS MCIIOJIB3YETCS AJIs1 XPaHEHUs] BpeMEHHBIX psiioB?

a) Redis
b) InfluxDB
c) MySQL

d) PostgreSQL
Tect 6: CucTeMbl XpaHeHHs M BU3yaIn3alnu JaHHbIX. Poccuiickuii cerMeHT pbIHKa
1. Kakoii poccuiickuii anajor Power Bl npensaraer o61aunble pemenus?

a) Snnexc.Merpuka
b) DatalLens
c) 1C:Ananutuka
d) Tunbkod@ Insights

2. Kakas poccuiickasa CYB/l pa3padorana /151 aHAJINTHYECKHUX 3alPOCOB?

a) Tarantool
b) ClickHouse
c) Postgres Pro

d) Annexc.baza



3. Kakoii poccuiickuii cepBHC NPe10CTABJIsIeT HHCTPYMEHTBI /15l T€0AHATUTHKHA ?

a) Annexc.Kaptor API
b) Google Maps API
C) 2GIS API

d) OpenStreetMap
4. Kakas poccuiickasi miargopma crneuuaau3mupyercsi Ha o0padoTKe MOTOKOBBIX
JTaHHBIX?

a) Apache Kafka
b) Supexc.IToroku
c) CoOep.AnanuTka

d) Mail.ru Cloud
5. Kakoil ”HCTPpYMeHT BU3yaJu3anuu paspadorad B Poccun?

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

6. Kakasi poccuiickasi koMnanusi pa3padaTbiBaeT pelleHUs JUI KOMIbIOTEPHOrO
3peHusn?

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

d) Bce nepeuuncieHHbie
7. Kakoii popMaT BU3yaIu3anuu Jy4lle Bcero moAXO0AuT AJIsi CpaBHEeHHUA q0J1ei?

a) JInnenHbIi rpaduk
b) Kpyrosas JUarpamma
c) I'uctorpamma

d) Amarpamma paccessHust
8. Kakoii poccuiickuii cepBuc npeaocrapisier APl nis ananunsa rekcroB?

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

9. Kakas poccuiickas njargopma npegocranJsier odjaunbie GPU nasa ML?

a) SAnnexc.O6mako
b) Selectel
c) Mail.ru Cloud Solutions

d) Bce nepeunciennsie
10. Kakoit macrpyment HE siBasiercsi poccHMCKHM NPOAYKTOM JJisi padoThl ¢
AaHHBIMH?

a) ClickHouse
b) Tarantool
c) Oracle Database

d) DataLens

Tect 7: Anaau3 1aHHBIX, 0oJIbIIMeE aHHBIe, HanpaBJjeHus Data Science, cucrembl
OM3HeC-aHAIUTHKH

1. Kakoii meTox ucnosib3yercst VIl AaHAJIH3a BPEeMEHHBIX PAi0B?

a) ARIMA
b) K-means
c) SVM

d) Random Forest
2. Yto o3nauaer TepmuH ""Feature Engineering' B MmammuHom o0yyeHun?



a) VY nanenue BCEX IIPU3HAKOB
b) Coznanmne u npeoOpa3oBaHUe MIPU3HAKOB
c) Buzyanuzanus JTAHHBIX
d) lllndpoBanue TaHHBIX

3. Kakoii airopuTm ucnojib3yercs AJsi 00HAPY:KeHUs] AaHOM AUl ?

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

d) Mertop riaBHBIX KOMIIOHCHT
4. Kakoii noka3sarejib OlleHNBAaeT Ka4eCcTBO OMHAPHOM Kiaaccupukanum?

a) MSE
b) RMSE
c) ROC-AUC

d) R-squared
5. Kakoii HHCTPYMEHT UCHOJIBL3YETCH I ABTOMATUYIECCKOI0 MAaIIMHHOI'O oﬁyqe}mﬂ

(AutoML)?

a) TensorFlow
b) PyTorch
C) H20.ai

d) Scikit-learn
6. Kakoii MmeToa ncnoJjib3yercsi 111 00pad0oTKN KaTeropuajabHbIX PU3HAKOB?

a) One-Hot Encoding
b) Hopmanu3zamus
c) CranmapTusanus
d) PCA

7. Uto Takoe "kpocc-Bajnaanusa’’ B MAIIMHHOM 00y4eHun?

a) V nanenue JTAHHBIX
b) Pasnenenue JTAHHBIX Ha o0y4aronryro u TECTOBYIO BBIOOPKH
c) MHorokparHoe pazOuenue JTaHHBIX JUISL OLICHKH MOJEIN

d) Buzyanusanus pe3yabTaToB
8. Kakoii anropurm HE oTHOcuTCs K aHCaM0J1eBbIM MeTOAaM?

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

9. Kakoii HHCTPYMEHT HCII0JIb3YyeTCsl 1JIsl BEpCHOHMPOBAHMUS JAHHBIX?

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

d) Kubernetes
10. Kakoii MeTox ucnoJib3yercsi AJ1s1 0a1aHCHPOBKH KJaccoB?

a) VY nanenue IPUMEPOB Ma)KOpUTapHOTO KJacca
b) SMOTE
c) YBenuuenune Beca MUHOPUTapPHOIO KJacca

d) Bce nepeunciennsie

Tecr 8: KomnbloTepHbIe TeXHOJIOTHMM KAaK HMHCTPYMEHT XpaHeHHs, 00padorTkwm,
AHAJIM3a U NpeacCTaBJACHUA JAHHBIX

1. Kakoii THII HHIEKCA YCKOPSIET MOUCK B CTOJI0AX ¢ TEKCTOBHIMHU JAHHBIMHU?

a) B-nepeso
b) XoUI-uHACKC
c) OOpatHbIit WHJIEKC

d) R-nepeBo



2. Kakoii (popmaT 1aHHBIX ONTHMAJIEH JJI1 XPAHEHHUS BJIOKEHHBIX CTPYKTYpP?

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

3. Kakoii si3pIk Hcnoab3yercst s 3anpocos B ClickHouse?

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

4. Kakoii HHCTPYMeHT ucnoJib3yercs AJs opkecrpaunu ETL-nponeccos?

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

d) Apache Hadoop
5. Kakoii npoTOKOJI MCII0JIb3YyeT sl JIA Mepelavyu JAaHHBIX MKy MUKPOcepBUcCaMu?

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

6. Kakoii Tun 6a3sl JaHHBIX UCIIOJIB3YyeTCs /sl XpaHeHus rpagos?

a) MongoDB
b) Neo4;j
c) Redis

d) Cassandra
7. Kakoil HHCTPYMEHT UCIOJIb3YeTCH 1JI MOHMTOPHHIA JAHHBIX?

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

8. Kakoii popmaTt nannbix ucnoiab3yercs B Apache Kafka?

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

9. Kakoii HHCTPYMEHT HCIIOJIb3YyeTCsl AJIsl YIIPABJICHHUS METAaHHbIMH ?

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

d) Apache Kafka
10. Kakoii Tl XpaHWJIMIIA UCIOJIB3YeTCs JJIs1 AHAJTUTHYECKUX 3alIPOCOB?

a) OLTP
b) OLAP
C) Key-Value

d) Document
Tect 9: CucTeMbl XpaHeHHsl M BU3yaIu3alnu JaHHbIX. Poccuiickuii cerMeHT pbIHKa
1. Kakoii pocciickiii HHCTPYMEHT MCIIOJIb3YyeTCsl A/l BU3YAJTU3AIUN Te0JaAHHbIX?

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

d) OpenStreetMap
2. Kakas poccuiickas niargopma npeaocrasiisieT CepBUC PACO3HABaHUS JHIL?



a) VisionLabs
b) Slanexc.O0mako
c) CoepTex
d) Mail.ru Group

3. Kakoii poccuiickuii MPOAYKT MCIOJIb3YeTcs 1JIsl YIPABJIeHUs JAHHBIMU?

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

4. Kakoii poccuiickuii cepBuc npenocrapisier APl qis 00padoTku ecTeCTBEHHOI0
si3bIka?

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

d) IBM Watson
5. Kakoii poccuiickuii HHCTPYMEHT MCIIOJIb3yeTCs IJIsl aHAJIU3a JIOTOB?

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

6. Kakoii poccuiicknii NpOAYKT UCIOJIb3yeTCs /15l XpPAHEeHUs] BpeMeHHbIX psA10B?

a) InfluxDB
b) TimescaleDB
c) VictoriaMetrics

d) Prometheus
7. Kakoii poccuiickuii cepBuc npenocrasiasier ooaaynbie GPU ng ML?

a) Selectel
b) Suanexc.O0m1ako
C) Mail.ru Cloud Solutions

d) Bce nepeuncriennbie
8. Kakoii poccHiicKuii HHCTPYMEHT HCIOJIb3YeTCsl VIS YIPaBJIeHUsI MeTaIaHHbIMH?

a) Apache Atlas
b) Datalens
c) Amundsen

d) Annexc.Metpuka
9. Kakoii poccuiicknii NPOAYKT HUCIOJIL3YyeTCs /151 IOTOKOBOH 00padoTKM JaHHBIX?

a) Apache Kafka
b) Annexc.IloTokun
C) Apache Flink
d) Apache Spark

10. Kakoii poccuiicKuii cepBHC MPeI0CTABIAET HHCTPYMEHTHI VIS KOMIIbIOTEPHOTO
3penus?

a) Annexc.0O6mako
b) Co6epTex
C) VisionLabs

d) Bce nepeuncriennbie
Tecr 10: Ananau3 nansbix 1 Data Science

1. Kakoii MeToa ucnoJib3yeTcs AJisl yMeHbIIEHUsI epeo0yyeHusi B HEHPOHHBIX ceTsaX?
a) YBenuueHHe KOIMUYECTBA CIIOEB
b) Dropout



¢) YBennyeHue learning rate
d) YMeHbIIeHHE KOJIMYECTBA AIOX

Yro uzmepsier merpuka F1-score?

a) TOYHOCTH U OJTHOTY OJTHOBPEMEHHO

b) ToabKO TOYHOCTH

¢) TosibKO IOJIHOTY

d) Cpennee apupmMeTHueCcKOe BCEX METPHUK

Kaxoii anropurm HE siBjisieTcst aJiropuTMoM KJjacrepusamum?
a) DBSCAN

b) K-means

¢) Random Forest

d) Hierarchical clustering

Yro Takoe '"'X0JI0AHBII CTAPT' B peKOMeH1aTeJbHbIX cHCTeMax?
a) [IpoGiiema pekoMeHIalMii 11 HOBBIX IOJI30BATENICH/00BEKTOB
b) Cinmikom ObICTpOE 00yUICHHE MOICTH

¢) OTcyTcTBHE JaHHBIX B CHCTEME

d) YcrapeBanue monenu

Kaxoii merog HE ucnosas3yercs 1 00padoTkm aucdananca Kiaccon?
a) Undersampling

b) Oversampling

¢) Yeenuuenue learning rate

d) Mcnoap30BaHKEe BECOB KIIACCOB

Yrto Takoe "transfer learning'?

a) Micnosnp3oBanue npenoOyueHHON MOJIeNH JUIsl HOBOM 3a1a4u
b) [lepeHoc maHHBIX MEXTY CepBEpaMH

c¢) O6yuenue 0e3 yuutens

d) ABTomMaTHuecKkoe MallMHHOE 00y4YeHHe

Kakoii TUII HelipOHHBIX ceTel JIy4lle Bcero NoAX0AuT s 00padoTKn
n300pakeHni?

a) [TonHOCBsI3HBIE ceTH

b) PexyppeHTHbIie ceTn

c¢) CBepTouHbIE ceTH

d) ABTOKOIMPOBIINKH

Yro Takoe "batch normalization"?

a) Hopmanu3anust BXOJTHBIX JaHHBIX

b) HopMmanu3zamus akTHBaIMi MEXTy CIIOSMU
¢) YMeHbl1eHHe pazmepa 0aTda

d) YBenuuenue ckopoctu 00y4eHus

Kakoii aJropuTm onTHMH3AIMHU Yalle BCero UCNoJb3yercs: B rJIy0okomM o0yuyeHumn?
a) 'paarieHTHBIN CITyCcK

b) CroxacTuueckuii TpaJIMeHTHBIN CITYCK

c) Adam

d) K-means



Yro Takoe "attention mechanism' B HelipOHHBIX ceTsIX?
a) MexaHu3M BBIJICIICHHS BAXKHBIX YacTeH BXOIHBIX TaHHBIX
b) Merton perymsipuzanuu

¢) Tun ¢pyHKIIMK aKTUBAITUN

d) Cnoco0 uHUIIMAIN3aliA BECOB

Tecr 11: Boabmiue AAHHbIE U CUCTEMbI XpaHCHUSA

Kakoii npuHIUT JIE)KUT B OCHOBE TEXHOJIOTHH OJIOKYEHH?
a) Perunkanus nanHbIX

b) JleueHTpann3oBaHHOE XpaHEHHE

¢) Pactipenenennsiii peectp

d) Bce BrlmenepevyrcieHHOe

Yro Takoe "data lake"?

a) XpaHWIHIIE HECTPYKTYPHPOBAHHBIX JTAHHBIX
b) Pemsiiimonnas 6a3a TaHHBIX

¢) Cucrema BU3yaau3alnuu

d) Uuctpyment ETL

Kakoii HHCTpYMEHT HCITOJIB3YeTCs ISk TOTOKOBOM 00pa0OTKH TAHHBIX B pealbHOM
BpeMeHu?

a) Apache Flink

b) Apache Hadoop

c) Apache Hive

d) Apache Spark

UYro takoe "sharding" B 6a3zax qaHHBIX?
a) ['opu3oHTaNIBHOE pa3iesieHre JaHHBIX
b) BepTukanpHoe pasaeneHne JaHHbIX
¢) CxxaTue JaHHBIX

d) llIndpoBanue naHHBIX

Kaxko# tun 6a3bl JaHHBIX ONITUMAJICH IJI XpaHCHUS BPEMCHHBIX pr)lOB?
a) InfluxDB

b) MongoDB

c) PostgreSQL

d) Redis

Uro takoe "CAP-teopema?

a) Teopema 0 COINIaCOBAHHOCTH, IOCTYITHOCTH M YCTOMUMBOCTHU K Pa3J/IeIEHUI0
b) Teopema o ckopocTr 00pabOTKH TaHHBIX

c¢) Teopema o 6e30MacHOCTH JaHHBIX

d) Teopema o macmTabupyemMocTu

Kakoii opmar gaHHbIX 0OecrednBaeT cXxemy JJis CTPYKTYPUPOBAHHOTO XpaHEHUS?
a) CSV

b) JSON

¢) Parquet

d) XML

Yro takoe "lambda-apxutexTypa"?
a) [Togxon k 06paboTke OONMBIIMX AAHHBIX, cOUeTaroIui batch u stream processing



10.

b) ApXUTEKTypa MUKPOCEPBUCOB
¢) Mogens riry6okoro o0yueHus
d) Crioco0 xpaHeHUs TaHHBIX

Kaxkoit mHCTpyMEHT ucnonb3yercs s ynpasineHus workflow B data pipeline?
a) Apache Airflow

b) Apache Kafka

c) Apache Spark

d) Apache Hadoop

UYro takoe "polyglot persistence"?

a) Mcnonb3oBanue pazubix CYB/] 11 pa3HbIX TUIIOB JTAHHBIX
b) XpaHenue JaHHBIX B OAHOM (hopMate

¢) Meron cxxatus JaHHBIX

d) Crioco0 perukanuu JaHHBIX

Tect 12: Poccuiickuii cerMeHT pbIHKA U BU3YAJTH3AIUs JaHHbBIX

Kakoii poccuiickuii mpoaykT siBisieTcst anainorom Tableau?
a) DatalLens

b) SAnnexc.Metpuka

c¢) 1C:Ananutuka

d) Tunbkod ¢ Business

Kakast poccuiickasi kommanus pa3padaTbiBaeT matGopMy /Ui KOMITBEOTEPHOTO 3pECHUs?
a) VisionLabs

b) SAnnexc

c¢) CoepTex

d) Bce BhImenepevyrcieHHbIC

Kakoli poccuiickuii ”HCTpYMEHT UCIOJIb3YETCS JIUIsl aHalIu3a J0roB?
a) ClickHouse

b) ELK Stack

c) Grafana

d) Zabbix

Kakoii poccuiickuii cepuc npeaoctasnsier API st 06paboTku ecTeCTBEHHOIO S3bIKa?
a) SAnnexc.O0nako

b) Coep Al

¢) Mail.ru Cloud

d) Bce BolenepedrcieHHble

Kakoii T BU3yanu3amnuy JIydmie BCETo MOAXOIUT JUIsi 0TOOPayKEHHsI KOPPEIISIIAH ?
a) Jluneitnbiii rpaguk

b) Kpyrosas auarpamma

¢) Jlnarpamma paccessHus

d) I'mcrorpamma

Kaxoi#t poccuiickuil IpOAYKT UCIOIB3YETCS JUIsl XPAaHEHHS BPEMEHHBIX PSII0B?
a) VictoriaMetrics

b) InfluxDB

¢) TimescaleDB

d) Prometheus
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Kakoit uHCTpyMEHT MO3BOJIET CO3/]aBaTh MHTEPAKTUBHBIE BeO-1armoopan?
a) Plotly Dash

b) Matplotlib

c) Seaborn

d) Pandas

Kaxoit poccuiickuii cepuc npenoctaniseT oonauasie GPU mims ML?
a) SAAunexc.Ob6nako

b) Selectel

¢) Mail.ru Cloud

d) Bce BhImenepevrcieHHbIC

Kaxoit meTo1 BU3yanu3aluu Jiydilie BCero MOJIXOAUT JJIsl UEPAPXUUECKUX JAHHBIX ?
a) Jlennmporpamma

b) ['ucrorpamma

c) Box plot

d) JIuneitnbnii rpaduk

Kaxoi1 poccuiickuil npoaykr siBisieTcst aHainorom Power BI?
a) DatalLens

b) Annexc.Merpuka

¢) 1C: AnanuTtuka

d) Tunskodd Analytics

Tect 13: IlpoaBMHYTHIE METOAbI AHAJIN3A JAHHBIX H MAIIMHHOI0 00y4eHHs

Kaxkoii MCTO UCIIOJIB3YCTCA AJIA UHTCPHIPCTALUN PE3YJILTATOB pa60TbI CJIOKHBIX ML-
Mojenei?

a) LIME

b) PCA

c) K-means

d) ARIMA

Yro takoe "nudpepenanbHas IpUBaTHOCTE" B KOHTEKCTE aHaIM3a JJaHHbIX?
a) Meron 3a1uThl NEPCOHAIBHBIX JaHHBIX

b) Anroput™ Kiactepuzanuu

¢) TexHuKa yBETUYEHUS JaHHBIX

d) Meron Bu3yanu3anuu

Kaxoii AJITOPUTM HUCIIOJIB3YETCA Il TCHEPALMKU HOBBIX JAaHHBIX, ITOXO0XKHUX Ha
00yyaroIyro BIOOPKY?

a) GAN (Generative Adversarial Networks)

b) SVM

¢) Random Forest

d) KNN

Yro u3mepsier MeTpuKa "TOYHOCTH B tOP-K™?
a) TouHocTh cpenu nepBhIX k pexoMeHranuit
b) [TonHOTY Npeacka3zaHuii

¢) CpenHIO0 TOYHOCTH

d) Bpemsi BeInosiHeHHS 3ampoca
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Kakoii meTon ucrons3yercs s 00pabOTKH ecTeCTBEHHOro si3bika (NLP)?
a) Word2Vec

b) K-means

¢) Linear Regression

d) Decision Trees

Yro Takoe "MHoropykuii 6anaut" (multi-armed bandit) B KoHTeKCTe aHAIM3a JaHHBIX?
a) AIrOpUTM JUIsl TECTUPOBAHUS TUIIOTES

b) Merton knacTepu3anuu

¢) TexHuka Bu3yajin3anuu

d) Cnioco0 XpaHeHHsI TaHHBIX

Kakoii Tun HeHpOHHBIX CeTel UCTIONB3yeTCs Uit 00pabOTKH MOCIeI0BATEIHHOCTEH?
a) RNN (Recurrent Neural Networks)

b) CNN

c) GAN

d) Autoencoders

Yro Ttakoe "obyuenue ¢ noakpermiaeHuem" (reinforcement learning)?
a) OOyueHue yepe3 B3auMOJICHCTBUE CO CPEIoit

b) OGyueHune Ha pa3MEUEHHbBIX JaHHBIX

¢) Obyuenue 6e3 yuurens

d) Meron kiactepusanuu

Kakoii anroput™ ucnosb3yercs JUisi yMEHbIICHNUS Pa3MEPHOCTH B HEJIMHEHHBIX Cllydasx?
a) t-SNE

b) PCA

c) LDA

d) SvD

Yro takoe "QpyHkuus noteps Xprodepa" (Huber loss)?
a) KomOunanus MSE u MAE

b) Meron knacrepuzanuu

¢) TexHuka Bu3yanu3anuu

d) Anroput™ pekoMeHaanui

Tect 14: CoBpeMeHHbIE TEXHOJOTHH 00PadOTKH 0O0JIBIIUX JAHHBIX

Yro takoe "data mesh" apxurexrypa?

a) JleneHTpann30BaHHBIN TOAXO/T K YIPABICHHUIO TAHHBIMH
b) LlenTpanu3oBaHHOE XpaHUINIIE JaHHBIX

¢) Meron Buzyanuzanuu

d) AnropuT™M MaluHHOTO O0Y4YEeHUS

Kakoii uHCTpyMEHT HcIob3yeTcs At 00paboTKU rpadoBBIX TaHHBIX B PeaTbHOM
BpeMeHn?

a) Apache Flink

b) Neo4j

c¢) Apache Kafka

d) Apache Spark

Yro takoe "feature store" B ML?
a) lleaTpanu3oBaHHOE XpaHWIHIIE TPU3HAKOB
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b) ba3a qaHHBIX 7151 JIOTOB
¢) MHCTpYyMEHT BU3yallM3aliK
d) Cucrema MOHUTOpHHTA

Kaxoit ¢hopmar 1aHHBIX UCTIONB3YETCS A1 Y)PEKTUBHOTO XpaHEHHUS BIIOKECHHBIX
CTPYKTYp?

a) Avro

b) CSV

c) XML

d) TXT

Yro Taxoe "delta lake"?

a) OTKpBITHIH opmat xpanenus nosepx data lake
b) Pemsiiimonnas bJ1

c¢) I'padosas B/

d) MHCTpyMEHT BU3yaIu3aIiu

Kakoii uacTpyMeHT ucnonbiyercs ast opkectpamuu ML workflows?
a) MLflow

b) Apache Kafka

c¢) Apache Hadoop

d) Apache Spark

Yro takoe "data lineage"?

a) OTcne)XxnBaHue MPOUCXOXKICHHS U TIPE0OPa30BaHUM JaHHBIX
b) Merton kinacTepu3anuu

¢) AJIrOpUTM pEKOMEH 1INt

d) TexHuka BU3yanu3anuu

Kakoii moaxon ucronb3yercst 1715t 00pabOTKHU MMOTOKOBBIX TAHHBIX C 3a/IEP’KKOI MeHee |
Mmc?

a) Event-driven architecture

b) Batch processing

¢) Microservices

d) Monolithic architecture

Uro Takoe "data fabric"?

a) Enunbiii ypoBeHb TOCTyNa K JaHHBIM
b) UHCTpyMEHT BU3yan3aIiuu

¢) AJNITOPUTM MAIIMHHOTO O0yYEHHUS

d) Merton xpaHeHus JTaHHBIX

Kakoil uacTpyMeHT ucnonbsiyercs s ynpasienus ML monensamu B production?
a) Kubeflow

b) Apache Kafka

c) Apache Spark

d) Apache Hadoop

Tect 15: Poccuiickne TeXHOJIOTHHM B 00/1aCTH JaHHBIX
Kakoii poccuiickuii ppeiimBopk s ML paspabotan Snnexcom?

a) CatBoost
b) TensorFlow
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c¢) PyTorch
d) Scikit-learn

Kakoli poccuiickuii cepBHC ITPENOCTABIISAET AaHAIUTUKY B peajbHOM BpEMEHU?
a) Slunexc.Metpuka

b) Google Analytics

c) Adobe Analytics

d) Mixpanel

Kaxoit poccuiickuii mpoaykt siBisieTcst aHanorom Snowflake?
a) SIupexc.O6nako Data Platform

b) 1C:Ilpennpusrue

¢) Tunbkod Data Warehouse

d) Coep.AHanuTnka

Kakoli poccuiickuii MHCTPYMEHT UCIIOJIb3YETCS JIJIsl yIIpaBIeHUs JaHHBIMU?
a) DatalLens

b) Tableau

c) Power BI

d) QlikView

Kakoii poccuiickuii cepuc npegoctanisier NLP API?
a) SAnnexc.O6mako SpeechKit

b) Google Cloud NLP

c) AWS Comprehend

d) IBM Watson

Kaxoit poccuiickuii IpOAyKT UCTIONB3YyeTCs Jj1sl 00paOOTKU MOTOKOBBIX JTAHHBIX ?
a) Sunexc.ITotoku

b) Apache Kafka

c¢) Apache Flink

d) Apache Spark

Kakoli poccuiickuii ”HCTPYMEHT Il BU3yalIu3alii I€0JaHHbIX ?
a) SAnnexc.Kaprer API

b) Google Maps API

¢) Mapbox

d) OpenLayers

Kakoii poccuiickuii ppeiiMBOpK /i r1yOOKOro o0OyueHus?
a) DeepPavlov

b) TensorFlow

c) PyTorch

d) Keras

Kakoii poccuiickuii cepBrc npeoCTaBlIseT aHATUTUKY Ul Ou3Heca?
a) Snnexc.Merpuka

b) Google Analytics 360

c) Adobe Analytics

d) Amplitude

Kaxoit poccuiickuii mpOAYKT UCTIONB3YETCS ISl XpaHEHUSI U 00pabOTKU OOJIBIITNX
JTaHHBIX ?



a) ClickHouse

b) Apache Hadoop
c) Apache Spark
d) Elasticsearch

Kpamxue memoouueckue ykazanus
[Tocne npoxo1eHus: TEOPETUUECKON YaCTH, CTYIEHTHI JODKHBI 3aKPENUTh MaTeprall Ipu
HOMOILM KOHTPOJIBHOT'O TECTA.

IIxana oyenku
OrneHka Bamst Onucanne
5 9-10
4 6-8
3 3-5
2 0-2
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