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

]_IeJ'IB OCBOCHHA AHMCLMIIJINHBI

3aKiodaeTcss B (OPMHUPOBAHUU Y OOYyYaromIMXCs

KOMIIETEHIIMH B 00JaCTH KOMIBIOTEPHBIX TEXHOJOTMH M aHaJH3a JaHHBIX, HEOOXOAWMBIX JUIS
pellleHrs] HayYyHbIX W MPAKTHYECKHX 3a]ady, BKJIOYas cOop, oOpaboTKy, BHU3yalH3alUI0 U
MHTEPIIPETALNIO JAHHBIX C UCII0JIb30BAHUEM COBPEMEHHBIX HHCTPYMEHTOB U METO/10B. OCHOBHBIE
3a/1a4yu OCBOCHMS IUCLMILIAHBIL:
N3yuuTh OCHOBBI KOMIIBIOTEPHBIX TEXHOJIOTUH KAaK MHCTPYMEHTa JUIs
XpaHeHus, 00pabOTKHU U MPEACTABICHUS TaHHBIX.
OcBouTh METOABI aHadM3a MAaHHBIX, BKJIIOYas paboTy C OOJNbIIMMHU
JaHHBIMH, CICTEeMaMU OM3HEec-aHATUTHKU U HanpaBieHusimu Data Science.

HayuuTbcs NpUMEHSATH CHUCTEMBl XPAaHEHUS W BU3YyalIM3alUM JIaHHBIX,
BKJIFOYAsi POCCUNCKUE PELLECHUS.

4. Pa3BuTh HaBBIKM MOATOTOBKH JaHHBIX JUIA aHANK3a: paboTa ¢ TaOIMYHBIMU
nponeccopamu (MS Excel, Open Office Calc), dopmatamu mannbIx (XIsx, csv, txt),
BBISIBIICHHE U MCIIPABIICHUE OINOOK.

5. OCBOUTH METO/IbI YUCIICHHOTO ¥ HEYHCIICHHOTO aHAIIN3a JIaHHBIX, BKITIOYast
BHU3YyaJIN3aLUIO [T0KA3aTENIEeW U 3aBUCHMOCTEN.

6. HSy‘H/ITB OCHOBBI KOPPCILINUMOHHO-PETPECCHOHHOIO aHalIn3a, MCTOIbI

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)

Pe3ynbraTsl 00y4eHus 0 TUCIUILUIHHE
Kon u Konn
HazBanue (dhopmyrpoBKa
OIIOII BO, hopmynHpoBKa HHUKaTopa Koz
COKpaIIeHHOC KOMIIETEHIINN JOCTHIKCHUSA peE3YIib q)OpMyHI/IpOBKa pe3yibTara
KOMITETEHINN
TaTa
38.04.01 OIIK-5 : Cniocoben | OIIK-5.2B: P1 3HaHHE | COBPEMEHHBIX HAIlPaBJICHH
«IKOHOMHKa» | MCIIOIb30BaTh [Mpumensier Pa3BUTHSI KOMITBIOTEPHBIX
M-3Y) COBPEMEHHBIE MIPOrpaMMHBbIE TEXHOJIOTUI
MH(OPMAITHOHHBIE HHCTpYMEHTanbHbIe | PJI1 | YMeHue | mpUMeHSATH COBpEMEHHBIE
TEXHOJIOTHH 1 cpeacTBa Ay HarpaBJIeHUs
MpOTpaMMHBIE pemneHus KOMITBIOTEPHBIX TEXHOJIOTHH
CpezCTBa Ipu CTaH/APTHBIX 337134 JUIsl XpaHEeHUs1, 00paboTKU U
pelieHnn npodeccnoHanpHOMI TpEJICTaBIICHHUS JTAHHBIX
NPOQECCHOHANBHBIX | AEATENBHOCTH P/l HaBpik | paboOTBI ¢ HHCTpYMEHTAMH
3aza4 ABTOMAaTH3UPOBAHHOU
00paboTky MHpOpMALIH

B nmponecce OCBOCHUA OJUCHUINIMHBI PEIIAOTCA 3aJadd BOCIIMTAHUA TapMOHHUYHO
paanToﬁ, HanI/IOTI/I‘-IHOI\/'I n conuaJibHO OTBETCTBEHHOM JHYHOCTH Ha OCHOBE TPAAUIIUOHHBIX
pOCCHfICKHX JAYXOBHO-HPABCTBCHHBIX U KYJIBTYPHO-UCTOPUUCCKHUX HGHHOCTeﬁ, MMpEaACTaBJICHHLBIC

B Ta0nure 1.2.

Tabmuna 1.2 — LleneBbie OpUeHTUPBI BOCIIUTAHUS




BocnurareabHbIe 321291 ®opMHupoBaHHe EHHOCTei LeneBble OpHEHTHPDI

®opMHpoBaHHe IPAXKIAHCKON MO3MIHMHA ¥ MATPHOTH3MA

BHuMaTenpHOCTH K AETANIM
I'ymanHOCTB

Pa3BuTHe natpuoTrU3Ma U rpaxaaHCcKon

I'ymanuzm
OTBETCTBCHHOCTH

®opMupOBaHUE TYXOBHO-HPABCTBEHHbIX LIEHHOCTEM

®DopMHUPOBaHIE OTBETCTBEHHOT'O . JMCIUIIMHIPOBAHHOCTh
Co3ugarenbHbIi TPy
OTHOILICHHUSA K TPYLY Camoo0yueHue

®opMHpoBaHHe HAYYHOT0 MHPOBO33PEHHS M KYJbTYPbI MbIIIJICHHUSA

®opMupoBaHUE OCO3HAHNS IEHHOCTH
HAyYHOTO MUPOBO33PEHUS U KpuTHdeckoro | I'ymanusm CucteMHOE MBIIIIICHHE
MBIIITICHHS

(I)OpMI/II)OBaHI/Ie KOMMYHHMKATUBHBIX HABBIKOB U KYJbTYPbI OﬁlIIeHI/Iﬂ

(I)OpMI/IpOBaHI/Ie HaBBIKOB Hy6J'II/I‘IH01"0 BSaI/IMOHOMOH.[B u Ymenne pa6OTaTB B KOMaHAC U
BBICTYIJICHUSA U MIPE3CHTALIUU CBOUX Hﬂeﬁ B3aNMOYBaKCHUC B3aUMOIIOMOIIb

2 Mecto gucuuniaunbl (MoayJsi) B crpykrype OIIOIT

Hucuunnuna «TexHonorun VICKycTBEHHOTO UHTEIUIEKTa» OTHOcUTcs K bioky 1
Jucuuniuael (MOTyIH)

3. O0beM AUCHUNJIMHBI (MOAYJIs1)

O0veM aucHUIUIMHBL (MOJYJs) B 3a4eTHBIX EAMHUIAX C YKa3aHUEM KOJMYeCTBa
aKaJeMHYECKHX YacoB, BBIJIIEJICHHBIX Ha KOHTaKTHYIO paboTy ¢ oOydaromumucs (1O BUIaM
y4eOHBIX 3aHATHI) U HAa CAMOCTOSITENbHYIO pabOTy, IPUBE/IEH B Ta0uUIE 2.

Tabnuia 2 — O0miast TPy 10€MKOCTh JUCITUTIITUHBI

Tpyzo- O0BbeM KOHTaKTHOH paboThI (dac)
€MKOCTb
Cemectp
Hassamne | GO0 | aers uﬁq;mc Aymiropra Bueaymn- | cpe | LoPM
OTIOT BO Y VIl yp YATOpHAs ropras TTeC
HUS (3P0, G.E) Beero TaIHA
0300) o
nek. | mpak. | nad. A | KCP
38.04.01 00 MO1.b 2 2 37 8 28 0 1 0 35 3
OKOHOMHKA

4 CTpyKTypa U cojiepKaHue TUCUUILTHHBI (MO1YJIs1)

4.1 CtpykTrypa aucuunjanHbl (MoayJs) aias OP@O

TemaTudeckuii miaH, OTpaKAOIIMN COJAEpKAHWE MUCHIUILIMHBI (TIEpeUeHb pa3/iesioB U
TeM), CTPYKTYPHUPOBAHHOE 0 BUJaM YI€OHBIX 3aHITHI C YKa3aHUEM X 00bEMOB B COOTBETCTBUU
¢ yueOHBIM TUIaHOM, TIpHBeCeH B Tabmuie 3.1



Tabnuua 3.1 — Pa3aens! UCUUIUTMHBL (MOIYJIs), BUIBI Y4€OHON JesITeIbHOCTH U (POPMBI
TeKkyuero Koutpos 1t OO

Konx pe- Kos-Bo "acoB, 0TBeJeHHOE Ha

dopma
Ne Ha3zBanue Temsbl 3ynbTara
Jlex [Ipaxt JIa6 CPC TEKYILIEro KOHTPOJIA
00y4eHust
KommbroTepHbie TEXHOIOTHH
KaK HHCTPYMEHT XPaHEHUS,
1 | obpaboTku, aHanM3a 1 P11 2 0 0 2 MPaKTHYECKOE 3a/laHue
NpPEICTaBICHUS JTaHHBIX U
uHbopMaImu.
AHanu3 JaHHBIX, OOJIBIIKE
aHHBIE, HanpaBieHus Data
2|2 - Harp Pl 2 0 0 2 MPaKTUIECKOe 3a/1aHne

science, CUCTEMbI OM3HEC-

AHAIMTHKH.

CucTeMsbl XpaHeHHS U

3 | Busyanusanuu qaHHBIX. P12 2 0 0 2 MPaKTUYECKOe 3a/1aHne

Poccuiickuii CErMeHT phIHKa.

TloAroToBKa AaHHBIX AJIs

aHaNM3a U BU3YaJIU3alHH.

4 | HavyanbHble HaBBIKH. Pa3 0 4 0 4 MIPAKTUYECKOE 3a/laHKe

Tabmu4HBIE IPOLIECCOPHI,

(hopMaThl XpaHCHHS TaHHBIX.

5 ‘lucnoBpie u HEUNCIOBHIC P12 0 4 0 4 MPaKTHYECKOE 3a/laH1e
JTaHHbIE (BEIOOPKH, BEKTOPBHI).

YHUCIOBbIC XapaKTePUCTHKU

6 BEIGOPOK. PI3 0 2 0 2 MPaKTHIECKOe 3a/1aHne
7 | Heuncnossle nanuble. P13 0 2 0 2 MPAKTHIECKOE 3a/IaHne
8 ?ﬁ:ﬁ:g;:ﬁia;;; bIX P2 0 2 0 2 MPaKTUIECKOe 3a/1aHne
IIpumenenue MeTo0B
9 | wmacrepuzanuu PI1, P12 0 4 0 5 MPaKTHIECKOe 3a/1aHne
(cermeHTanus)
10 | Merons! knaccubuKaium. PI1, P/12 0 4 0 5 MPaKTUIECKOe 3a/IaHne
11 Crctems: knacea low-code, P11, P12 2 6 0 5 MPaKTHIECKOe 3a/1aHne
no-code.
HToro no tadsuue 8 28 0 35

4.2 Copeprxanne pa3aejioB M TeM JUCHHILIHHBI (Moayas) Aass ODPO

Tema I KomnviomepHuvle mexnonro2uu Kax UHCmMpYyMeHm XpaneHus, o0pabomku, anaiusa u
npeocmasieHus OAHHbIX U UHDOpMayuu.

Coneprxanue Tembl: COBpeMEHHbIE HalpaBJIEHUS PA3BUTHUS KOMIIBIOTEPHBIX TEXHOJIOTUH.
MeTto/ibl U cpesicTBa XpaHEHUs], 00paOOTKH, aHAJIM3a U IPEJICTaBICHUS JaHHBIX U HH()OPMALINH.

@®opMbl U METOABI MPOBEACHUS 3aHATUI NO TeMme, MpUMEHseMble 00pa3oBaTeIbHbIE
TEXHOJIOTHH: JIEKIIMS, TPAKTUUECKOE 3aHATHE.

Bunsl camocTosTenbHON MOATOTOBKM CTYIEHTOB 10 TE€MeE: TeopeThdecKas MOATrOTOBKA,
KOMIIBIOTEPHOE MOJIETTMPOBAHHE.

Tema 2 Ananuz oannulx, bonvuiue oannvle, Hanpasnenus Data science, cucmembl OuzHec-
AHATTUMUKU.

Conepxanne TeMbl: OCHOBHBIE METO/IbI aHaIW3a JAaHHBIX, pa3nuvs HampaBiaeHuil Data
science, X MPaKTUYECKOE TPUMEHEHHUE.

@dopMBI ¥ METOJIBI TIPOBEACHHS 3aHIATHH 1O TeMe, NMPUMEHSIeMbIe 00pa3oBaTeIbHBIC
TEXHOJIOTHH: JIEKIIUS, TPAKTHUECKOE 3aHATHE.

Buzel caMOCTOSTENIEHOM MOATOTOBKH CTYJASHTOB IO TeME: TEOpETHYeCKasl MOATOTOBKaA,
KOMIIBIOTEPHOE MOJISTHPOBAHHE.

Tema 3 Cucmemvi XPAHEHRUA U eUu3yaiuzayuu oannvlx. Poccuiickuii ceemenm PbIHKA.



Conepxanne Tembl: Kiaccudukanus cucTeM XpaHEHUS M BU3yalU3alMM JIaHHBIX.
ITprMephl TAKMX CUCTEM OT OTE€YECTBEHHBIX ITPOU3BOJUTEIICH.

@opMbl U METOABI MPOBEACHUS 3aHATUI MO TeMe, MPUMEHsSEMble 00pa3oBaTeIbHBIE
TE€XHOJIOTHH: JIEKLIUS, IPAKTUYECKOE 3aHATHE.

Bunbl camocTOATENbHON MOATOTOBKM CTYAECHTOB II0 TEME: TEOpETHYECKas MOArOTOBKa,
KOMIIBIOTEPHOE MOJICIIMPOBAHUE.

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

Conepsxanne TeMbl: @opmMupoBanue gatadpeitMmoB B Tabmmanom nporeccope (MS Excel |
Open Office Calc). @opmar xlIsx, csv, txt. [Torck ommOOK (YHCIOBBIC NAHHBIC), KATETOPUU
Ha3BaHbI MO-Pa3HOMY, 00bEIUHEHHE KATETOPHUHL.

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

Bunbsl camMocToSTeNbHON MOATOTOBKH CTYIACHTOB IO TeME: TEOPETHYECKasi MOJTOTOBKA,
KOMITBIOTEPHOE MOJICTTUPOBAHHE.

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

Copepxanue Tembl: J{uCKpeTHbIE, HENpepbIBHbIE JaHHble. B ueM orimnume. CriocoObl
BU3YaJIU3aIlUH OT/ICJIbHBIX TIOKa3aTeNIel U 3aBUCUMOCTEH.

@opMbI U METOABI MPOBEACHUS 3aHATHUI O TeMe, NPUMEHseMble 00pa3oBaTEIbHBIC
TEXHOJIOTUH: JICKITUS, TPAKTUYECKOE 3aHSITHE.

Bunsl caMocToSTeNbHON MOATOTOBKH CTYIEHTOB 10 TEME: TEOpETHYeCKas MOATOTOBKA,
KOMITHIOTEPHOE MOJICIMPOBAHHUE.

Tema 6 Hucnoswvie xapaxmepucmuku bl00POK.

Conepsxanne Tembl: CTaTHCTHYECKAs! OIICHKA YUCIIOBBIX JIAHHBIX.

@opMbl U METOJBI TPOBEACHHS 3aHITHH MO TeMe, NMpUMEHseMble 00pa3oBaTeiIbHbIC
TEXHOJIOTHM: JIEKLIMS, TPAKTHYECKOE 3aHATHE.

Buael camocToSTENBHON NMOATOTOBKM CTYIEHTOB IO TEME: TEOPETHUYECKAs! MOATOTOBKA,
KOMITBIOTEPHOE MOJECIIMPOBAHNE.

Tema 7 Heuucnosvie oannvie.

Conepxanne Tembl: OLIEHKA YaCTOT U pacpeeeHUs] BEPOSITHOCTEH.

@®opMbl ¥ METOABI TPOBEICHUS 3aHATHH MO TeMe, MpPUMEHseMble 00pa3oBaTeIbHbIE
TEXHOJIOTHH: JIEKIUS, TPAKTUYECKOE 3aHATHE.

Buapl camocTosTensHOM MOATOTOBKH CTYACHTOB IO TEME: TEOpEeTHYecKasi MOJTr0TOBKa,
KOMITBIOTEPHOE MOJEIIUPOBAHUE.

Tema 8 Maccuevl oanuvix (Oamagpetimol).

Coneprxanne Tembl: OnieHKa KauecTBa TaHHBIX. DOPMUPOBAHUE «CPE3OBY.

@®opMbl U METOABI MPOBEACHUS 3aHATUI NO TeMe, MpPUMEHseMble 00pa3oBaTeIbHbIE
TEXHOJIOTUH: JICKIHS, TPAKTUIECKOE 3aHSTHE.

Bunsl camocTosTeNnbHOM MOATOTOBKM CTYIEHTOB IO TE€Me: TeopeThdecKas MOATrOTOBKA,
KOMITBIOTEPHOE MOJICTTHPOBAHMUE.

Tema 9 Ilpumenenue memo0og Kracmepusayuu (cecmeHmayus).

Copepxanue TeMbl: MeToabl KIAacTepU3allMM M HUX IPAKTUYECKOE IPUMEHEHHUE,
MHTEPIIPETALNS PE3YIbTAaTOB, BU3yaIn3alusl.

@opMbl U METOABI MPOBEACHUS 3aHATUI MO TeMe, MpUMEHseMble 00pazoBaTeIbHbIE
TEXHOJIOTHH: JIEKIIUS, IPAKTUUECKOE 3aHATHE.



Bugel camocToSITENBHON NMOATOTOBKM CTYIEHTOB IO TEME: TEOPETHYECKAS MOATOTOBKA,
KOMITBIOTEPHOE MOJICIIMPOBAHUE.

Tema 10 Memoowl kraccuguxayuu.

Conepxxanne teMmbl: baiiecoB kiaccugukarop, aepeBbst perieHuil. OIEHKH KauecTBa
KJIaccu(puKaluy, BU3yaan3alus.

@opMbl U METOABI MPOBEACHUS 3aHATUI MO TeMe, MPUMEHsSEMble 00pa3oBaTeIbHBIE
TEXHOJIOTUH: JICKIHS, IPAKTUYECKOE 3aHsTHE.

Bunel camocTosTeNbHON MOATOTOBKM CTYJEHTOB IO TEME: TEOpEeTHUYecKasl MOArOTOBKa,
KOMITbIOTEPHOE MOJEIHPOBAHNUE.

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

Conepxanne Tembl: IlpuMmeHeHue cucTeM Kiacca low-code, no-code s perneHus
NPAKTHYECKMX 3a/a4 aHaIn3a OU3HEC-IaHHbIX.

®opMBI U METOJBI MPOBEACHHS 3aHATHH 10 TeMe, MPUMEHsSeMble 00pa3oBaTeIbHBIC
TEXHOJIOTUH: JIEKIIUS, IPAKTUYECKOE 3aHSATHE.

Buibl caMOCTOSATENILHON TOATOTOBKHM CTYJAEHTOB 110 TEME: TEOPETHYECKasl IMOATOTOBKA,
KOMITLIOTEPHOE MOJETUPOBAHHUE.

5 Meroguveckne YKa3aHUs IS OOYYAKIIHUXCH MO0 M3YYEHHI0O H Ppeau3auuu
AMCUUIIMHBI (MOIYJIs1)

5.1 Meroanyeckue peKOMEHIANMHM O0YYAalOIIMMCH 10 H3YYeHHI0 IMCHUIUIMHBI W 1O
o0ecrne4YeHNI0 CAMOCTOAITEILHOM PadoThl

MeToanyecKue peKOMeH/IALHH 110 OPTaHU3ALMH CAMOCTOSITeIbHOM PadoThI

B xosme u3yueHMs AMCLUMILIMHBI CTYAEHTBI JIOJKHBI IOCEIATh ayJUTOPHBIE 3aHSTHUS
(JIeKuM, MpaKkTUYeCKUue 3aHATUS, KOHCyibTaluu). Ocoboe MecTO B OBJIAJECHUM 4YaCThbl0 TEM
JAHHOW JMCUMILIIMHBI OTBOAMTCS CaMOCTOSITENIbHOM paboTe, MpU 3TOM BO BPEMs ayIAUTOPHBIX
3aHATUI MOTYT OBITH PAaCCMOTPEHBI U MPopaboTaHbl HauboJee BaXKHbIE M TPYAHBIE BOIIPOCHI 110
TOM WM WHOM TeMe NWCUUIUIMHBI, a NPUMEHEHHUE YK€ OCBOEHHBIE HABBIKOB B CMEKHBIX
TEXHOJIOTUSIX BBIHECEHBI HA CAMOCTOSATENIbHOE 00yUEeHHE.

B cooTrBercTBUM € y4yeOHBIM IUIAHOM HaIpaBJIEHUS MOJATOTOBKH MPOLIECC H3yYEHUs
JUCLUIUIMHBI IPEyCMAaTPUBAET IPOBEAECHHUE JIEKIUH, TPAKTUYECKUX 3aHATHHI, KOHCYIbTALUM, a
TaK)Ke CaMOCTOSITENIbHYIO pabOTy CTY/IEHTOB.

Hwxe nepeuncnens! npeHa3HAYEHHBIE AJI1 CAMOCTOSITEILHOTO U3yUEHUS CTYIACHTAMHU T
BOIPOCHI, KOTOPbIE BO BPEMsI IPOBEEHUS aAyAUTOPHBIX 3aHATUN M3y4YalOTCs HEIOCTATOYHO WIIU
U3y4eHHE KOTOPBIX HOCUT 0030pHBII XapakTep.

Ilepeuenn U TeMaTHKA CAMOCTOSATEJIBLHBIX PA0OT CTY/I€HTOB MO AUCHHUILINHE

1. Teopus BeposTHOCTEM
2. Ilpuknagnas cTaTucTHKA

5.2 OcoOeHHocTH OpraHu3anuu OO0y4YeHHs IS JMI ¢ OrPAHWUYEHHBIMH BO3MOKHOCTAMH
310POBbSI 1 HHBAJIM/I0B

[Tpu HeoOXx0MMMOCTH 00YYAIOIIMMCS U3 YUCIIA JIUI] C OTPAHUYEHHBIMUA BO3MOXKHOCTSIMU
3I0POBbSI U MHBAIUIOB (I10 3asBICHHIO O0YYAIOIIErocs) MPEI0CTaBIsACTCs yueOHas
uH(pOopMalus B JOCTYNHBIX (pOpMax ¢ y4eTOM UX UHAUBUAYAJTbHBIX NCUXO(PU3UUECKUX
0COOEHHOCTEIA:



- JUISL TUI] C HApYILICHUSIMU 3pEHUS: B IeUaTHOH (popMe yBelInYeHHbIM MIPUPTOM; B (hopme
JNEKTPOHHOTO  JOKYMEHTAa; VMHIVBUAYaJIbHbIE KOHCYJIbTallu{ c IIPUBJICYEHUEM
TU(IIOCYPIOTIEPEBOAUNKA; MHANBUAYAJIbHBIC 3aaHUs, KOHCYJIbTALUU U JP.

- 17151 JIMLL C HApYLIEHUSIMU CllyXa: B IeyaTHOH (hopMme; B popMe 371EKTPOHHOT'O JJOKYMEHTA;
WHJUBHyaJIbHbIC KOHCYJIbTAllUM C IIPUBJICYCHHEM CYpAONEPEBONUYNKA; HWHAVBUIYAIbHbIE
3aJaHusl, KOHCYJIBTAllUU U JIp.

- IUTs1 JTUI] C HApYLICHUSIMU OTIOPHO-JIBUTATEIILHOTO allliapaTa: B eyaTHoi opme; B hopme
3JIEKTPOHHOTO JOKYMEHTA; MHAUBUYAJIbHBIC 3alaHUs, KOHCYJIBTALMK U JP.

6 ®oHT OLIEHOYHBIX CPEICTB /1JIfl MPOBEIeHUN TEKYIIEero KOHTPOJIsI U MPOMeKYTOYHOMI
arTecTAlMU O0YYAKOIIMXCS 10 IUCHUIIMHE (MOLYJII0)

B coorBerctBun ¢ TpeboBanmsimu PI'OC BO mis arrectaumu oOydarommxcs Ha
COOTBETCTBHE HX NEPCOHAIBHBIX JOCTIDKCHHH IIAHUPYEMBIM pe3yibTaraM OOydeHHus 10
JUCHUTUTMHE (MOAYIIO) CO3AaHbl (POHIIBI OLIEHOYHBIX CPEACTB. THIIOBBIE KOHTPOJIBHBIC 33aJaHUS,
METOJIMYECKHE MaTepHabl, ONpPEeIIOINe IPOLEIyphl OLCHUBAHHUA 3HAaHWHA, YMEHUH WU
HaBBIKOB, a TAK)KE KPUTEPUH U TIOKA3aTEIH, HEOOXOAUMBIE [Tt OLIEHKU 3HAaHUH, YMEHUH, HABBIKOB
U XapaKTepusymomue odTanbl (OpMHpPOBAaHMS KOMIICTEHIMH B  IPOIECCE OCBOCHUS
00pa3oBaTenbHON MPOrpamMMmBel, TipeAcTaBieHsbl B [Ipunoxennn 1.

7 Y4eOHO-MeTOAMYeCKOe M HH(POPMALMOHHOE 0o0ecnieyeHue TUCHMILIMHBI (MOLYJIs1)

7.1 Ocnoenaa numepamypa
1. Anamu3 naHHBIX : yuyeOHHMK Juis By30B/ B. C. MxutapsiH [u np.] ; moa pemakiuei

B. C. Mxurapsina. — MockBa : WznatensctBo IOpaiit, 2025.— 448 c.— (Bricuiee
obpazoBanue). — ISBN 978-5-534-19964-2. — Texkcr : snekrpoHHbid // OOpazoBaTenbHas
mwiatrpopma HOpaiit [caitir]. — URL: https://urait.ru/bcode/560311 (mara oOpameHus:
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.— (Boicuice o6paszoBanue). — ISBN 978-5-534-20348-6. —  Tekcr
anekTpoHHsld  //  OOpazoBatenpHas  miatdgopma  IOpaitr  [caiit]. —  URL:

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

3. T'ypuxos, C. P. OCHOBBI aITOPpHUTMHU3AIINH B ITpOrpaMMHUpoBanus Ha Python : yueOHoe
nocobue / C.P. I'ypukoB. — Mocksa : UHOPA-M, 2025. — 343 c¢. — (Bsicuiee o6pa3oBanue). -
ISBN 978-5-16-020255-6. - Tekct : AIIEKTPOHHBIH. - URL:
https://znanium.ru/catalog/product/2166199 (nara odpamenus: 31.05.2026)

7.2  /lononnumenvnasa numepamypa

1. Jlamunyc, JI. B. IludpoBas 5KOHOMHKA, HKOHOMHMKA MJAHHBIX U MPUKIAJIHOM
MCKYCCTBEHHBIN UHTEJUIEKT : yueOHoe rocobue / JI. B. Jlanunyc. — Mocksa : UHOPA-M, 2026.
— 544 c. — (Bricmiee oopazoBanue). - ISBN 978-5-16-021561-7. - Tekcr : anekTpoHHBIN. - URL:
https://znanium.ru/catalog/product/2230806 (mata obparmmenus: 31.05.2026)

2. MamuHHOoe oOyueHue ¢ ucnoib3oBaHueM Python : yuebHO-MeToanyeckoe nocodue /
coctaButenu A. B. Ocuu,K. A. Xamm3zeB. — MockBa -MTVYCH, 2025. — 20 c.— Tekcr :
AIIEKTPOHHBIH // Jlanb : AJIEKTPOHHO-OUOINOTEeYHAS CUCTEMA. — URL:
https://e.lanbook.com/book/501209 (mara obOpamenus: 25.05.2026). — Pexum goctyna: s
aBTOPH3. MTOJIb30BATENCH.



3. IlporonesikonoB A.B., ITeuioB I1.A., CanoBuukos B.E. Anroputmsl Data Science u ux
npakThueckas peanuzarus Ha Python : YdueOnoe mocobue [Dnexktponnbsiii pecype] : Uuadpa-
Nmxenepus , 2022 - 392 - Pexxum nocryna: https://znanium.com/catalog/document?id=417222

7.3 Pecypcel unghopmayuonno-menekommynuxayuonnou cemu '"Hnmepnem',
6KII0uas npogheccuonanbHvle 0azvl OAHHBIX U UHDOPMAUUOHHO-CRPABOUHDLE
cucmemul (npu HeoOX00UMOCMU):

1. O6pazoparenshas miatpopma "FOPANT"

2. DOnextponHas Oubmmoreunas cucrema ZNANIUM.COM - Pexwum npocrymna:
https://znanium.com/

3. DnekTponHO-O6nbIMoTeunas cucrema "ZNANIUM.COM"

4. DnexTpoHHO-OMOMMoTeyHas cucrema "JIAHB"

5. Open Academic Journals Index (OAJI). IIpodeccuonanbuas 6a3za naHHbIX - Pexxum
nocryna: http://oaji.net/

6. [Ilpesunmenrckas OuOmmoreka wuM. b.H.EmpmuHa (6a3a JaHHBIX —Pa3IMYHBIX
npodeccnoHabHBIX o0nacteil) - Pexxum moctyna: https://www.prlib.ru/

7. HWudopmanmonno-crnpaBounas cucrema "Koucynprant [lmroc" - Pexum moctyma:
http://www.consultant.ru/

8 MarepuajbHO-TeXHHYECKOe oO0ecrevyeHHe IUCHUILVIMHBI (MOAYJs) W IepeYeHb
HHG(pOPMANMOHHBIX TEXHOJOTHI, UCMOJIb3yeMbIX NMPH OCYILIECTBJIEHUH 00pa30BaTEIbLHOIO
npouecca no JMCUMIvInHe (MO1YJII0), BKJIYAasi lepevYeHb NPOrPAMMHOI0 o0ecredeHunst

OcHOBHOE 000pPYIOBAHUE:

e Kommyratop SuperStack 3 (16%10/100 19™)

e MonuTtop o6maunslii 23" LG23CAV42K/mpis Geniu

e Mynbsrumenuiineiii mpoektop Nel Casio XJ-V2

e O0naunbiii MmonuTop 23" LG CAV42K

e O0naunsbiii MonuTop LG Electronics uepHslii +ki1aBuaTypa+Mpliiib

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

e [IpoexTop Casio XJ-V1
e Ycr-Bo Oecrr.iutanus UPS-3000

IIporpaMmmHOE 0bOecIieUeHHE:

e Microsoft OfficeProffessionalPlus 2019 Russian
e Python
e Windows




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

Hassarue OIIOII BO, Kon u popmynupoBka KoMHeTeHIN

COKpameHHOe nu

Kon u popMynrpoBka HHANKATOPA TOCTIKCHUS
KOMITCTEHITHU

38.04.01 «Oxonomuka | OIIK-5 : CriocobGeH HCIIOIB30BaTh C
» OBpPEMCHHBIC HHPOPMAIIMOHHBIC TC
M-3Y) XHOJIOTHUH U TIPOTPAMMHBIC CPEJICTB
a TIPY peIIeHUH MPOPECCUOHATBHEI
X 3a7a4

OIIK-5.2B : [IpumeHseT mporpaMMHBIE HHCTPYM
€HTaJbHbIE CPEJCTBA IS PEIICHUS CTaHAAPTHEI
X 3a71a4 po(eCCHOHANBEHOMN JIeSITeIbHOCTH

KomrmeTeHust cunraercsi cChOpMUPOBAHHOW HA JAHHOM 3Talle B CIy4ae, €CIIH IMOJTyYCHHBIC
pe3ynabpTaThl OOYYeHHs [0 JUCHUIUIMHE OLICHEHBI IOJOXUTEIbHO (AMAlla30H KpPUTEPUCB
OLICHUBAHUSI PE3YJIbTaTOB O0YUCHHS «3a4TCHOY, «YIOBICTBOPUTEIBHOY, «XOPOIIOY, KOTITHIHOY).
B ciydae OTCYTCTBUSI IOJOXXUTENBHOH OLIEHKM KOMIICTCHIMS HAa JaHHOM JTale CYUTACTCS
Hec(OPMUPOBAHHOM.

2 [loka3aTe/iM OLleHUBAHUS NIJIAHUPYEMBIX Pe3y/IbTATOB 00y4eHHs

Komnerennus OIIK-5 «Crioco6eH UCcnoib30BaTh COBPEMEHHbBIE HH(POPMAIIMOHHBIE
TEXHOJIOTHH U MPOTrPaMMHBIE CPEICTBA MIPH PEIICHUU TPO(HECCHOHATBHBIX 3a7au»

Tabmuna 2.1 — Kpurepun orieHKA WHAUKATOPOB JTOCTHKEHUS KOMITCTCHITUN

PesynbraTel 00y4yeHNs 10 AUCIMIUINHE
Ko u gopmymnpoka uaaukar | Ko | Tu Kpurepuu onieHuBaHUS pPe3yNbT
opa JOCTUXKEHUs KoMrieTeHuy | A I aToB 00y4YeHHUs
pe | pe Pesynprar
3- | 3-
Ta | Ta
OIIK-5.2B : Ilpumenser nporpa PII 3H | cOBpeMEHHBIX HalpaBJIEHUH pa | MOHMMaHHE pa3HUIIBI HAIIPaBJe
MMHBIE MHCTPYMEHTAbHBIE CpE | aH | 3BUTHA KOMIBIOTEPHBIX TEXHON | HHH Pa3BUTHA KOMITbIOTEPHBIX
JICTBA JJIS peIIeHHUs CTaHIapTH ue | orumit TEXHOJIOTHH
BIX 337124 MPOPECCHOHAILHOM 11 Y MIPUMEHATH COBPEMEHHBIE HAIpP
CATCIIbHOCTHU PII | me | aBneHus KOMIIBIOTEPHBIX TEXHO | NOHMMAHHUE OCHOBHBLIX METOJ0B
1 HHU | JIOTWH A XpaHeHHs, 00paboTK | paboOTHI ¢ JaHHBIMU
e U M IPEJICTABICHUS TaHHBIX
CKOPOCTh ¥ TOYHOCTDH BBITIONHE
PII Ha | pabotsi ¢ WHCTPYMEHTAMH aBTO | " = X onepaii 06paco
BBl | MaTU3MpPOBaHHOHN 00pPabOTKH U
1 < abopMAmH TKH JaHHBIX B CIELMAIU3HPOBA
HHOM T10

Ta6J'II/H_[a 3aIIOJIHACTCS B COOTBETCTBUU C pa3JICiiOM 1 PaGoueii porpaMmbl TUCHUIIIIMHBL

(Mofyist).

3 IlepeyeHb OLICHOYHBIX CPEICTB

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

HaumenoBaHue o11eHOYHOTO CpeACTBa U mp

encrasienue ero B @OC

Konrponupyemsle muianupyemsie pe3 | KoHrposnmpyemsie TeMbl 1

YJIbTAThI 06y‘{CHI/I$I HUCIUIIIINHBI

ITpomexyrouHas at

Texymuii KOHTPOJIb
ym ™ TeCTalys




Ounas popma o0ydeHHs
PI1 3HaHMe : COBpeMeHHBIX H | 1.2. AHanu3 naHHBIX, 60
anpaBJICHUI pa3BUTHS KO | bIIWE JaHHbBIE, HAIIPaBJICH Teer Teer
MIBIOTEpHBIX TeXHOJOTH | us Data science, cuctemsl
i OM3HEeC-aHATUTHKH.
1.9. IIpuMeHeHHE METOI0
B KJacTepu3anuu (cermed | Tect Tect
TaIus)
1.10. Merone! knaccupuk
A ¢ Tecr Tect
anuu.
P/1 YMeHue : IpUMEHATH COB
1.1. KomnbsroTepHsle TeXH
pEMEHHBIE HalpaBJICHHS
OJIOTUH KaK HHCTPYMEHT
KOMITBIOTEPHBIX TEXHOJIOT
. XpaHeHus1, 00padoTky, an | Tect Tect
Uil U1 XpaHeHus, 0opado
anu3a ¥ NpeaCTaBICHUS 1
TKHU W TIPEJICTaBICHUS 1aH
aHHBIX ¥ HH(POPMAIIHH.
HBIX
P/1 HaBbIk : paboTBI ¢ HHCTPY
MeHTaMu apromMatu3upoB | 1.11. Cucremsl kiracca lo | Ipaktudgeckas pabo | IIpaktudeckas pabo
aHHOU 00paboTku nundop | w-code, no-code. Ta Ta
Manuu
P2 3HaHUE : OCHOBHBIX KOHI] 1.3. Cuctembl XpaHeHUs U
enmuit Data Science u 6u3 | Bu3yanm3anuu naHHBIX. P
! YaTH3ALIH A Tect Tect
Hec-aHAINTHKA OCCHICKHH CETMEHT PHIHK
a.
1.11. Cucremsl kmacca lo
Tect Tect
w-code, no-code.
P12 YMenne : aHanM3NpOBaTh | | 8 Maccnsbl ganubix (1 | IlpaxTnueckas pa6o | IlpakTuueckas pa6o
OoIpIINC JAHHBIE atadpeiimbl). Ta Ta
1.9. IIpuMeHeHHE METO1I0
P [MpakTuyeckas pado | IIpakruueckas pado
B KJIacTE€pU3aLUH (CerMeH
Ta Ta
TaIus)
1.10. Merozasr kiaccuduk | Ipakruueckas pabo | Ipaktiueckas padbo
aIyu. Ta Ta
PJ12 Hagrbik : ucrnonap30BaHus
1.5. YUncnoBsle 1 HEUYHUCIIO
nH(pOPMAIMOHHBIX TEXHO IIpaxtuueckas pabo | IIpaktrueckas pabo
o BbIE JaHHBIE (BEIOOPKH, B
JIOTHH JUIS peIIeHus paK Ta Ta
€KTOPHI).
TUYECKHX 3ajau.
P13 3nanue : GopmaroB xpane | 1.4. [loaroroBka naHHBIX
HUs JaHHBIX (XIsX, csv, tX | Ans aHanu3a v BU3yanusa
t) 1y, Havanshele HaBbiku. | [Ipaktuueckas pabo | Ilpaxtnueckas pabo
Tabmmunble mponeccopsl, | Ta Ta
(opmMaTsl XpaHEeHHs JaHH
BIX.
P13 YMeHHUe : TIO/ITOTABIMBAT | | 7. Heuncnosble gannble | [Ipaxrndeckas pa6o | IlpaxTudeckas pa6o
b JIaHHBIE JUTS aHAJIHM3a Ta Ta
PI3 HaggIk : ounicTkH U 1peod
pasoBaHus 1aHHBIX B Ta0 | 1.6. Uncnoseie xapaktepu | Ilpaktnueckas pado | IIpaktudeckas pabo
m4HbIX nporeccopax (Ex | cruxu BeIOOpOK. Ta Ta
cel, Calc)

4 Onucanue NpoueaAypsl OLEHUBAHUA

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

oTarne ONCHHUBACTCA 110

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




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

Oaam.

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

Bun yuebHoli nesTenbHOCTH

O1eHOYHOE CPEICTBO

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

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

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

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

Cymma Oaio
B
IO AUCIUILIH

O1eHKa 110 IPOMEsK
YTOYHOM aTTecTalu
"

XapakTeprcTHKa KadecTBa c()OPMHUPOBAHHOCTH KOMITCTEHIIMH

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

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




CTyaeHT IeMOHCTpUpYeT cOPMUPOBAHHOCTb AUCLMILIMHAPHBIX KOMIIETEHIIMI: OCHO

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

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

1 BHAHUAMHU U YMEHUAMU NPU UX NEPECHOCE HA HOBBIC CUTYallUU.

«HE 3a4TCHO» /

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

TaTOYHOCTb 3HAHUH, YMEHUH, HABBIKOB.

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

5 IlpumepHbIe OLIEHOYHBbIE CPeACTBA

5.1 Ilpumepsl 3aJaHuil 11 BHINOJHEHUS PAKTHYECKUX padoT

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

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

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

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

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

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

Kpamkue memoouuecxue ykazanus

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

IlIxana oyenku

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

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

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

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




5.2 KoHTpOJIbHBIH TeCT

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

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

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

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

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

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

a) Knaccudukanus
b) Kinacrepuzanms
c) Perpeccuonnsiii aHaIN3

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

a) Power BI
b) Tableau
c) Qlik Sense

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

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

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

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

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

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

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

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

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

a) Java
b) Python
C) C++

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



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

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

1. Kakasi U3 nepeyHcjIeHHBIX 023 JaHHBIX OTHOCUTCS K PeJISHHOHHBIM?

a) MongoDB
b) PostgreSQL
c) Redis

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

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

3. Kakoii ¢popmar nannsix HE siBnsiercst cTpyKTyprpoBaHHbIM?

a) CSV
b) JSON
c) XML

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

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

5. Kakoil HHCTPYMEHT HUCIO0JIb3YeTCH I HHTEPAKTUBHOM AHAJIMTUKYU JAHHBIX?

a) Jupyter Notebook
b) brnoxunot
C) Microsoft Paint

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

KJacrepax?

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

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

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

8. Kakas CYB/I orHocutcst kK NoSQL?

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

9. Kakoit uncrpyment HE ucnosanb3yercs ais 00padoTku JaHHBIX?

a) Pandas

b) NumPy



C) Microsoft PowerPoint

d) SQL

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

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

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

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

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

a) ClickHouse
b) Oracle
c) MySQL

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

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

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

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

5. Kakoii poccuiickuii cepBHC NPEI0CTABISACT AHATUTUKY Bed-Tpaduka?

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

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

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

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

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

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

o0yueHus?

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

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



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

10. Kaxkoii poccuiicknii cepBuc npenocrasisier APl s reoananuruku?

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

d) OpenStreetMap

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

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

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

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

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

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

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

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

a) Jupyter Notebook
b) Tableau
C) Apache Spark

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

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

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

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

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

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

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



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

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

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

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

npoexkrax?

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

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

a) Pensunonnas
b) JIOKyMEHTOOPHEHTUPOBAHHAS
c) I'padoBas

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

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

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

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

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

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

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

a) MySQL
b) MongoDB
c) PostgreSQL

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

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

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

a) Apache Hive

b) Microsoft Word



C) Adobe Photoshop
d) WinRAR

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

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

9. Kakoil HHCTPYMEHT UCHOJIb3YeTCs JIJIsl OPKeCTPallui KOHTelHepoB?

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

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

a) Redis
b) InfluxDB
c) MySQL

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

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

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

a) Tarantool
b) ClickHouse
C) Postgres Pro

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

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

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

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

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

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

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

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

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



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

8. Kakoii poccuiickuii cepBuc npenocrasisier APl s ananusa rekcron?

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

9. Kakas poccuiickas miargopma npeaocrasisier odnaunbie GPU pius ML?

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

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

a) ClickHouse
b) Tarantool
C) Oracle Database

d) DatalLens

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

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

a) ARIMA
b) K-means
c) SVM

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

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

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

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

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

a) MSE
b) RMSE
) ROC-AUC

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

(AutoML)?

a) TensorFlow
b) PyTorch
C) H20.ai

d) Scikit-learn

6. Kakoil MmeToa ucnojib3yercs sl 00pad0TKN KATEeropuaJbHbIX IPU3HAKOB?

a) One-Hot Encoding
b) Hopmanuzamnus



c) Cranpapruzanus
d) PCA

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

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

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

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

9. Kakoii HHCTPYMEHT UCHOJIbL3YETCH I BEPCUOHUPOBAHUSA I[aHHbIX?

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

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

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

d) Bce nepeuuncieHHbie

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

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

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

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

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

3. Kakoii s13b1k Mcnosib3yercs 11 3anpocoB B ClickHouse?

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

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

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

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

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

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

a) MongoDB

b) Neo4j



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

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

8. Kakoii (popmaT mannbIx ucnoJibdyercs B Apache Kafka?

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

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

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

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

a) OLTP
b) OLAP
c) Key-Value

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

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

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

a) VisionLabs
b) Sunexc.O0mako
c) CoepTex

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

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

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

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

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

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

6. Kakoii poccuiicknii NpOAYKT UCIOJIb3YeTCH JJIsl XPAHEHHUS BPEMEHHBIX PAA0B?

a) InfluxDB

b) TimescaleDB



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

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

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

a) Apache Atlas
b) Datalens
c) Amundsen

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

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

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

a) Sunexc.O0mako
b) Co6epTex
c) VisionLabs

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

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

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

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

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

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



¢) YBennyeHue learning rate
d) cnonbs3oBaHme BECOB KIACCOB

UYro Takoe "transfer learning'?

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

¢) ObyueHnue 6e3 yuurens

d) ABToMaTHuecKoe MalIMHHOE 00Y4YCHHE

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

a) [TomHOCBs3HBIC ceTH

b) PexyppeHTHBIC ceTn

¢) CBepToUHbIE CETH

d) ABTOKOAMPOBIIUKHI

Yro Takoe "batch normalization"?

a) Hopmanu3anust BXOJTHBIX JaHHBIX

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

d) YBenuuenue ckopoctu 00ydeHus

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

b) CroxacTHYeCKH TPpaAMEHTHBIN CITYCK

c) Adam

d) K-means

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

¢) Tun ¢pyHKIMY aKTUBAIIU

d) Crioco6 uHUITMATN3aluA BECOB

Tecrt 11: BoabmKe JaHHBIC U CHCTEMb] XPAHCHHUS

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

b) JlenileHTpann30BaHHOE XpaHEHUE

c¢) Pacnipenenennslii peectp

d) Bce BolenepedrcieHHOE

Urto takoe "data lake"?

a) XpaHWIHIIE HECTPYKTYPHPOBAHHBIX JTAHHBIX
b) Pensiiimonnas 6a3a TaHHBIX

¢) Cucrema BU3yaIM3aIuu

d) Uactpyment ETL

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

a) Apache Flink

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

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

d) HludpoBanne ganHBIX

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

b) MongoDB

c) PostgreSQL

d) Redis

Urto takoe "CAP-teopema?

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

c¢) Teopema 0 6€30MACHOCTH JJAHHBIX

d) Teopema o macmrabupyemMocTu

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

b) JSON

c) Parquet

d) XML

Uro Takoe "lambda-apxurekrypa"?

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

¢) Mopens rimy6okoro ooy4ueHus

d) Crioco0 xpaHeHUsI TaHHBIX

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

b) Apache Kafka

c) Apache Spark

d) Apache Hadoop

Yo takoe "polyglot persistence"?

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

¢) Meton cxxaTusi JaHHBIX

d) Cnioco0 peruukanum JaHHbBIX

Tect 12: PoccniicKuii cerMeHT PbIHKA M BU3YAJIM3alUsl JAHHBIX

Kakoii poccuiickuii mpoayKT siBisieTcst anajgorom Tableau?
a) DatalLens

b) Annexc.Metpuka

¢) 1C: Ananutuka

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

b) Sunekc

c) CoepTex

d) Bce BrllenepevncieHHble

Kaxkoii poccuiicKkuii FHCTpPYMEHT MCIIOIb3YETCs ISl aHAIM3a JIOTOB?
a) ClickHouse

b) ELK Stack

c¢) Grafana

d) Zabbix

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

b) Coep Al

¢) Mail.ru Cloud

d) Bce BrlenepeyncieHHble

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

b) Kpyrosas auarpamma

¢) Juarpamma paccesiHus

d) 'ucrorpamma

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

b) InfluxDB

c¢) TimescaleDB

d) Prometheus

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

b) Matplotlib

c) Seaborn

d) Pandas

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

¢) Mail.ru Cloud
d) Bce BblenepeuncieHHbIe

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

b) ['ucTorpamma

c) Box plot

d) JIuneitnblii rpaguk

Kaxkoii poccuiickuii npoayKT siBisieTca anaiorom Power BI?
a) Datalens

b) Annexc.Merpuka

¢) 1C:Ananutuka

d) Tunskodd Analytics



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

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

a) LIME

b) PCA

¢) K-means

d) ARIMA

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

b) Anroput™ Kiactepuzanuu

¢) TexHuKa yBeTU4EHUS JaHHBIX

d) Meron Bu3yanu3anuu

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

a) GAN (Generative Adversarial Networks)

b) SVM

¢) Random Forest

d) KNN

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

¢) CpeHIo0 TOYHOCTh

d) Bpems BeimosHEeHUs 3ampoca

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

b) K-means

c) Linear Regression

d) Decision Trees

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

b) Meron knacrepuzanuu

¢) TexHuka Bu3yanu3anuu

d) Crioco0 xpaHeHus1 JaHHBIX

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

b) CNN

c) GAN

d) Autoencoders

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

b) OOyueHue Ha pa3MEUEHHBIX JaHHBIX

¢) Obyuenue 6e3 yaurtens

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

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

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

b) Merton knacTepu3anuu

¢) TexHuka Bu3yajin3anuu

d) AnropuT™ peKoMeHIaIui

Tect 14: CoBpemMeHHbIE TEXHOJIOTMH 00PadOTKH 00JIbIIMX JAHHBIX

UYro Takoe "data mesh" apxutekrypa?

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

¢) Meron Buzyanuzanuu

d) AnropuT™ MamIMHHOTO O0y4YEHUS

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

a) Apache Flink

b) Neo4j

c¢) Apache Kafka

d) Apache Spark

Yo takoe "feature store" B ML?

a) LleHTpasin3oBaHHOE XPAHUIIHIIE TPHU3HAKOB
b) baza naHHBIX AJIs JTIOTOB

¢) UuctpymenT Bu3yanu3amnuu

d) Cucrema MOHUTOpUHTA

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

a) Avro

b) CSV

c) XML

d) TXT

Yro takoe "delta lake"?

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

c¢) I'padosas B/

d) UucTpymMeHT BU3yanu3anuu

Kakoii uacTpymeHT ucnonssyercs s opkectpauuu ML workflows?
a) MLflow

b) Apache Kafka

c¢) Apache Hadoop

d) Apache Spark



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

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

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

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

Tecrt 15: Poccuiickue TEXHOJIOTHM B 00J1aCTH JAHHBIX

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

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

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

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

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

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

b) Apache Kafka

¢) Apache Flink

d) Apache Spark

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

b) Google Maps API

¢) Mapbox

d) OpenLayers

Kakoii poccuiickuii hpeiiMBOpK i I1yOOKOro o0yueHus?
a) DeepPavlov

b) TensorFlow

c) PyTorch

d) Keras

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

b) Google Analytics 360

c) Adobe Analytics

d) Amplitude

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

a) ClickHouse

b) Apache Hadoop

c) Apache Spark

d) Elasticsearch

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

MMOMOIIIHU KOHTPOJBHOI'O TECTA.

Llkana oyenxu

Ornenka Bbamnel Omnucanue
5 9-10

4 6-8

3 3-5

2 0-2




MpakTuueckas pabora 1

import pandas as pd
import numpy as np
def read_american_csv(file_path):
df = pd.read_csv(file_path, dtype=str)

for col in df.columns:
try:
df[col] = pd.to_numeric(df{col].str.replace(’,’, "))
except ValueError:
pass

return df

dataCl=read_american_csv('/content/Covid Live.csv')

print('\n',"Busyanusaumna garacera")

display(dataCL)

print("\n', "MHdopmaumsa o cTypKType AaHHbIX")

dataCL.info()

print("\n',"ONUCATE/IbHAA CTATUCTUKA")

dataCL.describe(include="all')

dataCL = dataCL.dropna(thresh=int(len(dataCL)*0.8), axis=1)

dataCL = dataCL.dropna(thresh=int(len(dataCL.loc[1])*0.8), axis=0)

print("\n', "MHpopmaLmAa O CTYpKTYpe AaHHbIX")

dataCL.info()

foriin dataCL.select_dtypes(include=['number']).columns:
dataCL[i] = dataCL[i].fillna(dataCL[i].median())

print("\n', "MHpopmaLmAa O CTYpPKTYpe AaHHbIX")

dataCL.info()

MpaKTuyeckana pabora 2

import pandas as pd

import numpy as np

import matplotlib.pyplot as plt
import seaborn as sns

age = np.random.normal(35, 10, 100).round()
data = pd.DataFrame({
'‘Bospact': age,
'‘Noxoa': 10*age + np.random.lognormal(4, 0.5, 100).round(2),
'Konuyectso nokynok': np.random.randint(1, 10, 100),
"Mon'": np.random.choice(['M', '¥'], 100, p=[0.4, 0.6,]),
'YaosnetBopeHHocTb': np.random.choice(['Huskas', 'CpeaHas’, 'Bbicokan'], 100, p=[0.2, 0.5, 0.3]),

N

print("MepBble 5 CTPOK AaHHbIX:")
print(data.head())

print("\nUHdopmaLMsa 0 TMNaxX AaHHbIX:")
print(data.info())

plt.figure(figsize=(15, 10))

plt.subplot(3, 1, 1)



sns.countplot(x=data['Konnuectso nokynok'], palette='viridis', hue=data['Konnuectso nokynok'],
legend=False)
plt.title('Konmuectso NokynokK (AUCKpeTHble AaHHbIe)')

plt.subplot(3, 1, 2)
sns.histplot(data['Bo3pacT'], bins=15, color="skyblue')
plt.title('PacnpeaeneHne Bo3pacrta (HenpepbiBHbIE AaHHbIe)')

# Box-plot ana sbibpocos

plt.subplot(3, 1, 3)

sns.boxplot(data['Aoxoa'], color='lightgreen')
plt.title('PacnpeageneHune goxona (npaBoctopoHHee)')

plt.tight_layout()
plt.show()
plt.figure(figsize=(15, 5))

plt.subplot(1, 2, 1)
data['Mon'].value_counts().plot.pie(autopct='%1.1f%%', colors=['lightcoral’, 'lightblue’, 'lightgreen'])
plt.title('PacnpeagenenHue no nony')

plt.subplot(1, 2, 2)

sns.countplot(data=data, x="YaoBnetsopeHHocTb', order=['Huskas', 'CpeaHsa’, 'BbicoKkas'],
palette='Blues_r', hue='YaoBnetsopeHHocTb', legend=False)

plt.title('YpoBeHb yaoBneTsopeHHOCTH')

from statsmodels.graphics.mosaicplot import mosaic
mosaic(data, ['Mon’, 'YaosnetBopeHHOCTb'], title="Mon vs YaoBneTsopeHHOCTD')
plt.show()

MpaKTuyeckana pabora 3

import pandas as pd

import numpy as np

import matplotlib.pyplot as plt
import seaborn as sns

from scipy import stats

np.random.seed(42)

data = pd.DataFrame({
'‘Bospact': np.random.normal(loc=35, scale=10, size=1000).round(),
'‘Noxoa': np.random.lognormal(mean=4, sigma=0.7, size=1000).round(2),
'KonmuectBo_noKynok': np.random.poisson(lam=3, size=1000),
'Cymma_noKynok': np.random.gamma(shape=2, scale=20, size=1000).round(2),
'Mon': np.random.choice(['M', '}'], 1000, p=[0.45, 0.55]),
'O6paszoBaHue': np.random.choice(['CpeaHee’, 'CpegHee cney,', 'Bbicliee’, 'YueHas cTeneHb'],
1000, p=[0.3, 0.4, 0.25, 0.05])

N

data.loc[np.random.choice(1000, 20, replace=False), 'Joxoa'] *= 3
def print_central_tendency(df, columns):
for col in columns:
print(f"\nAnanns ctonbua: {col}")



print(f"CpeaHee 3HaueHue: {df[col].mean():.2f}")

print(f"Meauana: {df[col].median():.2f}")

mode = df[col].mode()

print(f"Mogaa: {', '.join(map(str, mode.values))} (sctpeuaetca {df[col].value_counts().max()} pa3)")

diff = abs(df[col].mean() - df[col].median())
if diff > 0.1 * df[col].std():
print("3ameTHas pasHuMLA MeXAYy CPeAHUM U MeaNaHOoM YKa3biBaeT Ha aCUMMETPULO
pacnpegenexun")

plt.figure(figsize=(10, 5))

sns.histplot(df[col], kde=True)

plt.axvline(df[col].mean(), color="r", linestyle="--', label=f'CpegHee: {df[col].mean():.2f}')
plt.axvline(df[col].median(), color="g', linestyle="-', label=f'MeawnaHa: {df[col].median():.2f}')
plt.title(f'Pacnpeaenenme {col} c oTMmeyeHHbIMM Mepamm LLeHTpa')

plt.legend()

plt.show()

numeric_cols = ['Bo3pacT’, 'Noxoa’, 'Konnuectso_nokynok', 'Cymma_noKynok']
print_central_tendency(data, numeric_cols)

def print_variability_measures(df, columns):
variability = pd.DataFrame(index=columns,
columns=['Pa3max’, 'Oucnepcus’, 'CtaHa. oTknoHeHue', 'IQR', 'Koad. Bapmnaumn'])

for col in columns:
variability.loc[col, 'Pasmax'] = df[col].max() - df[col].min()
variability.loc[col, 'Oucnepcus'] = df[col].var()
variability.loc[col, 'CtaHa. oTknoHeHue'] = df[col].std()
variability.loc[col, 'IQR'] = df[col].quantile(0.75) - df[col].quantile(0.25)
variability.loc[col, 'Koag. sapuaunn'] = df[col].std() / df[col].mean()

print("\nMepbl uameHumsocTn:")
print(variability)

plt.figure(figsize=(12, 6))
sns.boxplot(data=df[columns], orient="h')
plt.title('Boxplot ana aHanusa pasbpoca gaHHbIX')
plt.show()

print_variability_measures(data, numeric_cols)
MpaKkTuyeckan paborta 4

import pandas as pd

import numpy as np

import matplotlib.pyplot as plt

import seaborn as sns

from scipy import stats

np.random.seed(42)

data = pd.DataFrame({



'Mon': np.random.choice(['My:kuuHa', '*eHwuHa'], 1500, p=[0.47, 0.53]),
'Bo3pacTtHas_rpynna': np.random.choice(['18-25', '26-45', '46+'],
1500, p=[0.2, 0.55, 0.25]),

'O6paszoBaHue': np.random.choice(

['Konnepx', 'bakanasp', 'Maructp'],

1500,

p=[0.45, 0.35, 0.2]
)

)

age_satisfaction = {
'18-25": [0.6, 0.25, 0.15], # MonoaeKb meHee yA0BNETBOPEHA
'26-45'": [0.3, 0.55, 0.15],
'46+': [0.05, 0.40, 0.55] # MNoxkunble 6bonee ya0BNETBOPEHDI
}

data['YaoBnetBopeHHocTb'] = data['Bo3pacTHan_rpynna'l.apply(
lambda x: np.random.choice(
['Huskan', 'Cpeanssa’, 'Bbicokas'],
p=age_satisfaction[x]
)
)

data.loc[data.sample(frac=0.03).index, 'O6pa3osaHue'] = np.nan
data.loc[data.sample(frac=0.02).index, 'YaoBneTBopeHHOCTL'] = np.nan

print(f"\n=== OcHOBHble CTaTUCTUYECKME XapaKTePUCTUKN ===")
print(data.describe(),"\n')
def extended_frequency_analysis(df, column):

print(f"\n=== PacwumnpeHHbIn aHanus ans '{column}' ===")

counts = df[column].value_counts(dropna=False)
rel_freq = df[column].value_counts(normalize=True, dropna=False)

freq_df = pd.DataFrame({
'Konnuectso': counts,
'‘Oons': rel_freq,
'HakonneHHan gons': rel_freq.cumsum()

1
print(freq_df)

probs = rel_freq[rel_freq > 0]
entropy = -np.sum(probs * np.log2(probs))
diversity = 1 - np.sum(probs**2)

print(f"\ndHTponua: {entropy:.3f} 6ut")
print(f"MHaekc pasHoobpasua CumncoHa: {diversity:.3f}")

plt.figure(figsize=(12, 5))

plt.subplot(1, 2, 1)
sns.barplot(x=counts.index, y=counts.values)
plt.title(f'A6contoTHbie yacToTbl ({column})')



plt.xticks(rotation=45)

plt.subplot(1, 2, 2)
plt.pie(rel_freq, labels=rel_freq.index, autopct='%1.1f%%")
plt.title(f'OTHoCcHUTeNbHbIe YacToThl ({column})')

plt.tight_layout()
plt.show()

extended_frequency_analysis(data, 'O6pa3oBaHue’)
def ordinal_analysis(df, column, order):
print(f"\n=== AHanu3 nopsaxkosoli nepemeHHoi '{column} ===")

df[column] = pd.Categorical(df[column], categories=order, ordered=True)

cum_freq = df[column].value_counts(normalize=True).sort_index().cumsum()
median_cat = cum_freq[cum_freq >= 0.5].index[0]
print(f"MeanaHHas Kateropua: {median_cat}")

plt.figure(figsize=(10, 5))

ax = sns.countplot(data=df, x=column, order=order)
plt.title(f'Pacnpenenenue {column} c yuetom nopaaka')
plt.xticks(rotation=45)

ymax = ax.get_ylim()[1]

plt.plot([median_cat, median_cat], [0, ymax], 'r--', alpha=0.5)
plt.text(median_cat, ymax*0.9, ' Meauana', color="red')
plt.show()

satisfaction_order = ['OyeHb HM3KaA', 'HusKas', 'CpeaHnas’, 'Bbicokas’, 'O4yeHb BbicoKas']
ordinal_analysis(data, 'YaoBnetBopeHHoOCTb', satisfaction_order)

MpaKTnueckana pabora 5

import pandas as pd
import numpy as np
import matplotlib.pyplot as plt
import seaborn as sns
data = pd.DataFrame({
'Bospact': np.random.normal(35, 10, 100).round(),
'‘Noxoa': np.random.lognormal(4, 0.5, 100).round(2),
'Konmyectso nokynok': np.random.randint(1, 10, 100),
'Mon': np.random.choice(['M', '¥K'], 100, p=[0.4, 0.6]),
'YaoBnetBopeHHocTb': np.random.choice(['Huskas', 'Cpeanss’, 'Boicokas'], 100, p=[0.2, 0.5, 0.3])

N

data.loc[data.sample(frac=0.1).index, 'Konnuyectso nokynok'] = np.nan
data.loc[data.sample(frac=0.15).index, 'YaoBneTBopeHHOCTb'] = np.nan

print("MepBble 5 cTpok AaTadpeima:")
print(data.head())

print("\nUHdopmaums o aatadppeime:")
print(data.info())



print("\nOnucaTesbHan CTaTUCTUKA YNCNOBbLIX AAHHbIX:")
print(data.describe())

print("\nOnucaTenbHan CTaTUCTUKA KaTeropuabHbIX AaHHbIX:")
print(data.describe(include=['object']))

print("\nKoanyectso nponyLeHHbIX 3HaYeHUI B KaxKaom ctonbue:")
print(data.isnull().sum())

print("\nKonnuyectBo nonHbIx Ay6AMKaTOB CTPOK:")
print(data.duplicated().sum())

print("\nAHann3 BbIBPOCOB (KONMYEeCTBEHHbIe NoKasaTenun):")
numeric_cols = data.select_dtypes(include=['int64', 'float64']).columns
for col in numeric_cols:
gl = data[col].quantile(0.25)
g3 = data[col].quantile(0.75)
igr=9q3 -9l
lower_bound =q1-1.5*igr
upper_bound =93 + 1.5 *igr
outliers = data[(data[col] < lower_bound) | (data[col] > upper_bound)][col]
print(f"{col}: {len(outliers)} BbiBpocos")

print("\n/ltoan c soxomom Bbilie cpegHero:")
high_income = data[data['loxoa'] > data['Joxoa'].mean()]
print(high_income.head())

print("\n*eHwuHbl ctapwe 30 /1eT C BbICOKMM YPOBHEM Y10B/IETBOPEHHOCTK:")
filtered_data = data[(data['lNon'] == 'K') &

(data['Bospact'] > 30) &

(data['YnoBneTBopeHHOCTb'] == 'BbicoKas')]
print(filtered_data.head())

print("\n/ltoan c KonnMyecTBOM NOKYNOK Bonblie 5 1 goxogom B nHTepsane [50, 100]:")
query_result = data.query("Kosanyectso nokynok™ > 5 and 50 <= Joxog, <= 100')
print(query_result.head())

print("\nCpeaHuit 4oxoa no Noay v ypoBHIO yA0BAETBOPEHHOCTH:")

grouped_data = data.groupby(['Mon', 'YooBnetsopeHHocTb'])[' Aoxoa'].mean().unstack()
print(grouped_data)

# Hactpoitka ctuns rpapukos

sns.set(style="whitegrid")

plt.figure(figsize=(10, 6))
sns.boxplot(x="Ton', y='"Bo3pact', data=data)
plt.title('PacnpeneneHne Bospacrta no nony')
plt.show()

plt.figure(figsize=(10, 6))

sns.violinplot(x='YaoBneTtBopeHHocTb', y="[loxon', data=data)
plt.title('PacnpeaeneHne goxona no ypoBHIO yA0BNETBOPEHHOCTH')
plt.show()



MpakTuueckas pabora 6

import pandas as pd

import numpy as np

import matplotlib.pyplot as plt

import seaborn as sns

from sklearn.preprocessing import StandardScaler
import statsmodels.api as sm

numeric_cols = data.select_dtypes(include=['number']).columns
cat_cols = data.select_dtypes(include=['object’, 'category']).columns

if len(numeric_cols) > 0:
print("\nfTMCTOTPAMMbIl YAC/TOBbIX MEPEMEHHbIX:")
data[numeric_cols].hist(bins=15, figsize=(15, 10))
plt.tight_layout()
plt.show()

print("\nBOKCM/OTbl YAC/TOBbIX MEPEMEHHbIX:")

plt.figure(figsize=(15, 5))

fori, col in enumerate(numeric_cols, 1):
plt.subplot(1, len(numeric_cols), i)
sns.boxplot(y=data[col])
plt.title(col)

plt.tight_layout()

plt.show()

numeric_data = data.select_dtypes(include=['number'])

if len(numeric_data.columns) > 1:
print(“\nll + II=II*50)
print("AHANN3 MYNbTUKONJIMHEAPHOCTHN")
print("="*50)

print("\nMATPULA KOPPENALIMIA:")

corr = numeric_data.corr()

sns.heatmap(corr, annot=True, fmt=".2f", cmap="'coolwarm’, center=0)
plt.show()

threshold = 0.7 # NMoporosoe 3HaYeHUe Koppenauum
strong_correlations = set() # MHO»ecTBO A1a XpaHeHMA Nap NepemMeHHbIX

print(f"\nMAPbI MEPEMEHHbIX C KOPPENALMEWN > {threshold}:")
foriin range(len(corr.columns)):
for j in range(i):
if abs(corr.iloc[i, j]) > threshold:
coll = corr.columnsi]
col2 = corr.columnslj]
strong_correlations.add((col1, col2))
print(f"{col1} u {col2}: {corr.iloc][i, j]:.2f}")



Tect 1: AHanu3 paHHbIX, 60nblIVe AaHHbIe, HanpaBneHua Data Science, cucrembl

6U3HeCc-aHAINTUKU

1. Kakou 13 nepeumncieHHbix stanos HE BXoAWUT B CTaHAAPTHbIM NPOLLECC aHanu3a
AaHHbIX (CRISP-DM)?
a) NoHnMaHme bu3Hec-3aaaun
b) C6op paHHbIX
C) YaaneHue Bcex MCXOAHbIX AaHHbIX
d) MoctpoeHne moaenen
MpaBuabHLIV OTBET: C€) YaaseHne BCeX UCXOAHBbIX AaHHbIX
2. Kakasa n3 xapaktepuctink HE otHocuTca K "3V" 60abLINX AaHHbIX?
a) Volume (o6bem)
b) Velocity (ckopocTb)
c) Variety (pa3Hoobpa3sue)
d) Validity (BanngHoCTb)
MpaBunbHbin oTBeT: d) Validity (BaangHocTb)
3. Kakoe HanpaBneHue Data Science 3aH1MMaeTCs NPOrHO3MPOBaHNEM UYNCIOBbIX
3HaUYEHUI?
a) Knaccnomkauusa
b) Knactepuzayus
) PerpeccnoHHbIn aHanms
d) AccoumnaTtmBHble nNpaBuia
MpaBunbHbIV OTBeET: c) PerpeccMoHHbIV aHanu3
4. Kakown nHctpymeHT HE aBnsetca cuctemoun busHec-aHaamntukm (BI)?
a) Power BI
b) Tableau
¢) Qlik Sense
d) Apache Kafka
MpaBunbHbIv oTBeT: d) Apache Kafka
5. Kakow anropuTm MaluMHHOro obyuyeHnsa oTHoCUTCA K 0ByyveHnto 6e3 yuntena?
a) JInHerHaa perpeccus
b) MeTog k-6amxaniumnx coceaen

c) Metoa k-cpegHux



10.

d) AepeBo pelueHnm

MpaBuabHbIK oTBeT: ¢) MeTtopg k-cpeaHunx

Kakas TexHonorva ncnonb3yertca AN NoTOKOBOW 06paboTku faHHBIX?
a) Apache Hadoop

b) Apache Spark

c) Apache Kafka

d) Microsoft Excel

MpaBunbHbIV oTBeT: ) Apache Kafka

Yto o3HauaeT TepmuH "ETL" B KOHTEKCTe aHanm3a AaHHbIX?

a) Extract, Transform, Load

b) Encrypt, Transfer, Lock

¢) Evaluate, Test, Learn

d) Export, Tag, Label

MpaBunbHbIV oTBeT: a) Extract, Transform, Load

Kakol nokasaTesib MCNOAb3YyeTcs AN OLEHKN KayecTBa kaaccubmkaumm?
a) KoadpduumeHt aetepmuHaLimn (R?)

b) CpeaHekBagpatnuHas owmnbka (MSE)

¢) MaTpuua ownbok

d) Ancnepcus

MpaBunbHbIN oTBeT: ¢) MaTpuua owmnbok

Kakow A3blk NnporpaMMmnpoBaHua Yalle Bcero ncnosbsyetca B Data Science?
a) Java

b) Python

c) C++

d) PHP

MpaBunbHbI oTBeT: b) Python

Kakon MeToz ncnonb3yeTcs ANA CHUXKEHNSA Pa3MEPHOCTU AaHHbIX?
a) JlInHenHas perpeccus

b) MeTog rnaBHbix KoMnoHeHT (PCA)

) JepeBo peLueHui

d) Nlornctnueckas perpeccus

MpaBunbHbIl oTBeT: b) Metog rnaBHbix komnoHeHT (PCA)




Tect 2: KomnbloTepHble TEXHO/IOTMN KaK MHCTPYMEHT XpaHeHus, obpabotkn,

aHa/in3a n npeacTtaB/iIeHNA AaHHbIX

1. Kakou Tvn 6a3bl gaHHbIX onNTMManeH ana xpaHeHuns JSON-g0KyMeHTOB?
a) PendauvnoHHasn
b) JokyMeHTOOpNEHTMPOBaHHaA
¢) 'padoBas
d) Knatou-3HaueHuve
MpaBunbHbIV oTBeT: b) lokymeHTOOpUeHTUpoBaHHasA
2. Kakow a3bik ucnonb3yetca ana pabotsbl ¢ Apache Spark?
a) SQL
b) Python (PySpark)
c) HTML
d) CSS
MpaBunbHbIV oTBeT: b) Python (PySpark)
3. Kakow ¢popmaT faHHbIX 0becrneumBaeT Cxemy ANs CTPYKTYPUPOBAHHOIO
XpaHeHnA?
a) CSV
b) JSON
¢) Parquet
d) TXT
MpaBuabHbIN OTBeT: ¢) Parquet
4. Kakasa TexHos0rma ncnoab3yercs Ans 6uICTPOro nomcka no 6oNbLMM AaHHbIM?
a) Elasticsearch
b) Microsoft Excel
¢) Adobe Acrobat
d) WinZip
MpaBunbHbIN oTBeT: a) Elasticsearch
5. Kakou nHcTpymeHT HE oTHOCKTCA K cncTeMaM ynpaBieHns 6azamum gaHHbIX?
a) MySQL
b) MongoDB
) PostgreSQL
d) Microsoft PowerPoint

MpaBunbHbIV oTBeT: d) Microsoft PowerPoint



10.

Kakon npoTokon ncnonb3yeTca Ans nepesayun NOTOKOBbIX AaHHbIX?
a) HTTP

b) FTP

c) MQTT

d) SMTP

MpaBunbHbIV oTBeT: ¢) MQTT

Kakas TexHonorvsa nossonset BbiNoAHATL SQL-3anpockl K 601bWNM AaHHbBIM?
a) Apache Hive

b) Microsoft Word

c) Adobe Photoshop

d) WinRAR

MpaBuabHbIK OoTBeT: a) Apache Hive

Kakol popmat AaHHbIX MCNOAb3YeTCs AN XPaHEHUA rpadoBbIX CTPYKTYpP?
a) CSV

b) XML

c) RDF

d) JSON

MpaBuabHbIN oTBeT: c) RDF

Kakon MHCTPYMEHT MCMOoNb3yeTcs ANA OPKeCTpaLMn KOHTeNHepOoB?
a) Docker Compose

b) Microsoft Excel

¢) Adobe Illustrator

d) WinZip

MpaBunbHbIN oTBeT: a) Docker Compose

Kakas TexHonorma ncnonb3yercsa Ans XpaHeHUs BPEMEHHbIX PAA0B?
a) Redis

b) InfluxDB

c) MySQL

d) PostgreSQL

MpaBunbHbIl otBeT: b) InfluxDB




Tecrt 3: Cuctembl XxpaHEHUA U BU3ya/iM3aLun AaHHbIX. POCCMACKNIA CErMEHT pbIHKa

1. Kakol poCCUUCKNA MHCTPYMEHT UCMONb3YeTCs A8 BU3yann3aLmm reojaHHbIx?
a) Anpekc.Kaptol
b) Google Maps
c) 2GIS
d) OpenStreetMap
MpaBuabHbIN oTBeT: a) AHpekc.KapTbl
2. Kakas poccuiickas nnatdopma NpesocTaBaseT CEPBUC pacrno3HaBaHmUa amL?
a) VisionLabs
b) AHaekc.Obnako
c) CbepTex
d) Mail.ru Group
MpaBuabHbIN OoTBeT: a) VisionLabs
3. Kakow poccnmncknin npoayKT NCNOIb3YeTCs ANA yNpaBaeHUsa JaHHbIMN?
a) DataSphere ot AAHaekca
b) Google Data Studio
c) Tableau
d) Power BI
MpaBunbHbIY oTBeT: a) DataSphere ot AHpekca
4. Kakown poccminckmm cepsuc npegoctasaset API ans 06paboTkmn ecTeCTBEHHOTO
A3bIKa?
a) Anpexkc.0Obnako
b) ChatGPT
c) Google NLP
d) IBM Watson
MpaBuabHbIN OoTBeT: a) AHAekc.06a1ak0
5. Kakou poccMmncKnin MHCTPYMEHT UCMOb3YeTCs A1A aHaan3a 10ros?
a) ELK Stack
b) ClickHouse
c) Grafana Loki
d) Zabbix

MpaBunbHbIV oTBeT: b) ClickHouse



6. Kakown poccnnckmi npoayKT UCMOb3YyeTCa ANA XPaHEHVA BPEMEHHbIX PAAOB?
a) InfluxDB
b) TimescaleDB
¢) VictoriaMetrics
d) Prometheus
MpaBunbHbIV OTBeT: ¢) VictoriaMetrics
7. Kakown poccuinckmnii cepsumc npegoctasaset obnaunbie GPU ana ML?
a) Selectel
b) AHpekc.Obnako
¢) Mail.ru Cloud Solutions
d) Bce nepeuncneHHble
MpaBunbHbIN oTBeT: d) Bce nepeuncneHHble
8. Kakol poccuicKmi MHCTPYMEHT UCMOb3YeTCA ANA YyNpaBAeHUA MeTajaHHbIMMN?
a) Apache Atlas
b) Datalens
¢) Amundsen
d) AHpekc.MeTtpuka
MpaBunbHbIN oTBeT: b) Datalens
9. Kakol poccuiickmii NpoayKT UCMOb3YeTcs A5 MOTOKOBOM 06paboTKu AaHHbIX?
a) Apache Kafka
b) AHaekc.lMoTokn
c) Apache Flink
d) Apache Spark
MpaBunbHbI oTBeT: b) AHaekc.lMoToku
10. Kakov poCCUICKN cepBUC MPefOCTaBASET MHCTPYMEHTbI A/151 KOMMbIOTEPHOIO
3peHua?
a) Anpexkc.0Obnako
b) CbepTex
¢) VisionLabs
d) Bce nepeuncneHHble

MpaBunbHbIi oTBeT: d) Bce nepeuncneHHblie

Tect 4: MpoaBUHYTbIE MeTOAbI aHa/In3a AaHHbIX U MalWMHHOro obyueHus



Kakon meToa ncnonb3yertcs AnA UHTepNpeTaLmnm pesyabTatoB paboTbl CI0XKHbIX
ML-moaenen?

a) LIME

b) PCA

¢) K-means

d) ARIMA

MpaBuabHbIK OoTBeT: a) LIME

Yrto Takoe "guddepeHuymanbHaa NpMBaTHOCTL" B KOHTEKCTE aHan3a AaHHbIX?
a) MeTog, 3awmTbl NepcoHabHbIX AaHHbIX

b) Aaroputm Knactepusaymnm

) TexHunka yBeNNUYEHNs AaHHbIX

d) MeTopg, Bn3yanmsauyunm

MpaBuabHbIN OTBeT: a) MeToA, 3aLmnTbl NEePCOHaNbHbIX AaHHbIX
Kakown anropnt™ ncrnonb3yeTcs ANA reHepaLmm HOBbIX JaHHbIX, MOXOXMX Ha
obyuaroLuyto BbI6OpKy?

a) GAN (Generative Adversarial Networks)

b) SVM

¢) Random Forest

d) KNN

MpaBunbHbin oTBeT: a) GAN (Generative Adversarial Networks)

Yto namepsert meTpuka "TOUYHOCTb B top-k"?

a) TouHOCTb cpean nepBbix k pekomeHaau K

b) MonHOTY NpeackazaHui

¢) CpesHIo0 TOYHOCTb

d) Bpems BbIMo/sHEHWSA 3anpoca

MpaBuabHbIN OoTBeT: a) TOUHOCTbL cpeaun nepBbix k pekomeHpaumin
Kakown meToz ncnonblyetcs ana o6paboTtkm ectecTBeHHOro sidbika (NLP)?
a) Word2Vec

b) K-means

¢) Linear Regression

d) Decision Trees

MpaBunbHbIV oTBeT: a) Word2Vec



6. Yrto Takoe "MHoropykumn 6aHamt" (multi-armed bandit) B koHTekcTe aHanm3a
AaHHbIX?
a) AnropuTm Asig TeCTUpOBaHUA rmnoTes
b) MeToa knactepmsaymm
¢) TexHuka BM3yanmsaymm
d) Cnocob xpaHeHns faHHbIX
MpaBuabHbIN OTBET: a) AITOPUTM ANA TeCTUPOBaHUA rmnortes
7. KakoW Tmn HeMpOHHbIX CeTeil ncnonb3yeTca Ana obpaboTkm
nocnea0BaTeIbHOCTEN?
a) RNN (Recurrent Neural Networks)
b) CNN
c) GAN
d) Autoencoders
MpaBunbHbil otBeT: a) RNN (Recurrent Neural Networks)
8. Y10 Takoe "obyueHue c nogkpenneHnem" (reinforcement learning)?
a) ObyueHne yepes3 B3aNMOLENCTBUNE CO CPESOW
b) O6yueHne Ha pa3aMeYeHHbIX AaHHbIX
c) ObyueHune 6e3 yuntena
d) MeTtog knactepumzauum
MpaBunbHbIN oTBET: a) ObyueHue uepes B3aMmMmoaencTeme co cpeaomn
9. Kakow anroput™m ncnosib3yetcs A8 yMEHbLUEHWNA Pa3MEPHOCTU B HEAMHENHbIX
cnyyasx?
a) t-SNE
b) PCA
c) LDA
d) SVD
MpaBuabHbIY oTBeT: a) t-SNE
10. Y70 Takoe "dyHkuma notepb Xptobepa" (Huber loss)?
a) Kombunayma MSE n MAE
b) MeTog knactepusaumm
¢) TexHwnka Bu3lyannsauyunm
d) Anroputm pekomeHzaumm

MpaBunbHbIN oTBeT: a) Kom6buHauusa MSE n MAE



Tect 5: CoBpemeHHble TexHo10rumn 06paboTkm 60/1bLINX AAHHbIX

1.

Uto Takoe "data mesh" apxuTekTypa?

a) [leueHTpanv3oBaHHbIM NOAXOZ, K YNPaBAEHNIO AaHHbIMM

b) LleHTpannszoBaHHOE XpaHUANLLE JaHHbIX

¢) MeTtog BM3yanusaumm

d) Arropnt™ MalMHHOro obyyeHns

MpaBunbHbLIN OTBET: a) [leLleHTPa/In30BaHHbIV NOAXOA, K YyNpaB/IeH IO
AaHHbIMN

Kakol MHCTpyMeHT ncnonb3yetcs ans 06pabotkn rpadoBbIX AaHHbIX B peasbHOM
BpemMeHn?

a) Apache Flink

b) Neo4;j

c) Apache Kafka

d) Apache Spark

MpaBunbHbIV OoTBET: b) Neo4;j

Yto Takoe "feature store” B ML?

a) LleHTpann3oBaHHOe XpaHUANULLE MPU3HAKOB

b) Ba3a gaHHbIX AN NOroB

¢) IHcTpyMeHT Bu3yannsauunm

d) CuctemMa MOHUTOpPUHTa

MpaBuabHbINM OTBET: a) LleHTpann3oBaHHOe XpaHUAULLE NMPU3HAKOB
Kakown dopmat gaHHbIX ncnonbsyetca ana 3GGeKTMBHOIO XpaHEeHNs BAOXKEHHbIX
CTPYKTYp?

a) Avro

b) CSV

c) XML

d) TXT

MpaBuabHbIN OTBeT: a) Avro

Uto Takoe "delta lake"?

a) OTkpbITbI GOpMmaT XpaHeHns nosepx data lake

b) PensunoHHas b/l

¢) l'padosas b/}
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d) NHcTpymeHT BM3yanm3auum

MpaBuabHbIN OoTBeT: a) OTKPbITLIN PpopmaT xpaHeHus noBepx data lake
Kakow MHCTpyMeHT ncnonbsyetca ana opkectpaunm ML workflows?

a) MLflow

b) Apache Kafka

c) Apache Hadoop

d) Apache Spark

MpaBunbHbIN oTBeT: a) MLflow

Yto Takoe "data lineage"?

a) OTcnexxvBaHve NPONCXOXAEHNS N Npeobpa3oBaHU AaHHbIX

b) MeTog knactepusaumm

C) ANropuT™ pekoMeHAaLnin

d) TexHuka BM3yanmnsaumm

MpaBuabHbIN oTBET: a) OTC/Ie)XXKMBaHME NMPOUCXOXKAEHUA U NpeobpasoBaHUi
AaHHbIX

Kakown noaxog ncnonb3dyetca ana 06paboTkm MOTOKOBBIX AAHHbIX C 3a€P>KKOW
MeHee 1 mc?

a) Event-driven architecture

b) Batch processing

¢) Microservices

d) Monolithic architecture

MpaBunbHbIV oTBeT: a) Event-driven architecture

Uto Takoe "data fabric"?

a) EAvHbIN ypOBEHb AOCTyNa K AaHHbIM

b) HcTpyMeHT B13yannsaymm

C) ANropuT™M MaLLMHHOTO 06yueHus

d) MeTog xpaHeHusa faHHbIX

MpaBunbHbIV OTBET: a) EANHBIN ypoBeHb focCTyna K AaHHbIM

Kakown nHcTpymeHT ncnonbsyetcsa Ana ynpasaeHnsa ML mogenamm B production?
a) Kubeflow

b) Apache Kafka

c) Apache Spark



d) Apache Hadoop

MpaBunbHbIli otBeT: a) Kubeflow

Tect 6: Poccuiickue TexHo10rMu B 061aCTU AaHHbIX

1. Kakow poccumckmin dperimopk ana ML paspabotaH AHgekcom?
a) CatBoost
b) TensorFlow
c) PyTorch
d) Scikit-learn
MpaBunbHbIA oTBeT: a) CatBoost
2. Kakol poccuickmii cepBnC NpeAoCTaBASET aHAUMTUKY B peasibHOM BpeMeHU?
a) Anpekc.MeTpuka
b) Google Analytics
c) Adobe Analytics
d) Mixpanel
MpaBuabHbIK OTBeT: a) AHAekc.MeTpuka
3. Kakow poccuickunii NpoaykT sBasetcs aHanorom Snowflake?
a) Angekc.O6bnako Data Platform
b) 1C.Mpepnpusatne
c) Tunbkodd Data Warehouse
d) C6bep.AHanntrka
MpaBunbHbIl oTBeT: a) AHaekc.06n1ako Data Platform
4. Kakol pOCCUNCKUIA MHCTPYMEHT MCMOJIb3YeTCs ANS YyNpaBAeHUs JaHHbIMUN?
a) DatalLens
b) Tableau
c) Power BI
d) QlikView
MpaBuabHbIV oTBeT: a) Datalens
5. Kakou poccuiicknin cepsuc npegoctasaset NLP API?
a) Angekc.0bnako SpeechKit
b) Google Cloud NLP
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c) AWS Comprehend

d) IBM Watson

MpaBunbHbIY oTBeT: a) AHAekc.06nako SpeechKit

Kakon poccnincknin npoayKT NCnosib3yeTcs Aas 06paboTkM MOTOKOBbIX AAaHHbIX?
a) AHgekc.lloTokm

b) Apache Kafka

¢) Apache Flink

d) Apache Spark

MpaBunbHbIY oTBeT: a) AHaekc.lToToku

Kakon poCCUMNCKNIN MHCTPYMEHT A5 BU3YanM3aumMmM reofaHHbIX?
a) Axpekc.KapTbl API

b) Google Maps API

¢) Mapbox

d) OpenlLayers

MpaBunbHbIN oTBeT: a) AHpekc.KapTbl API

Kakown poccuickmnii dpenmBopk ans rnybokoro obyyeHns?

a) DeepPavlov

b) TensorFlow

c) PyTorch

d) Keras

MpaBuabHbIN OoTBeT: a) DeepPaviov

Kakown poccninckmii cepBuC NpeaoCTaBaseT aHaAnTUKy Ana busHeca?
a) Anpgexkc.MeTtpuka

b) Google Analytics 360

c) Adobe Analytics

d) Amplitude

MpaBunbHbIM oTBeT: a) AHAekc.MeTpuka

Kakown poccninckmnin npoayKT NCNoib3yeTcsa ANa XpaHeHns n 06paboTkm 60bLLMX
AaHHbIX?

a) ClickHouse

b) Apache Hadoop

c) Apache Spark



d) Elasticsearch

MpaBuabHbIl oTBeT: a) ClickHouse



	rpd0_0.pdf
	rpd0_2.pdf
	rpd0_4_0.pdf
	rpd0_4_1.pdf

