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

]_ICJ'IB OCBOCHHA AHMCLMIIJINHBI
KOMHGTGHHI/Iﬁ B o0ylacTu KOMIIBIOTCPHBIX TCXHOJIOI Wi 1 aHaau3a JaHHBbIX, H€O6XOI[I/IMBIX JJIA

3aKiodaeTcss B (OPMHUPOBAHUU Y OOYyYaromIMXCs

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

HHTCPHPCTALNIO JAaHHBIX C UCIIOJIB30BAHUECM COBPEMCHHLIX HHCTPYMCHTOB U MCTOZ0OB. OcHoBHBIC

1.

3aJa4d OCBOCHHA NHUCHHUIIIMHBI:
HSY‘H/ITL OCHOBbI KOMIIBHOTCPHBIX TEXHOJIOTHIl KakK HHCTPYMCHTA JIA

XPpaHCHUA, O6pa6OTKI/I " OpCACTaBJICHUA TaHHBIX.

2.

OcBouTh METOABI aHadM3a MAaHHBIX, BKJIIOYas paboTy C OOJNbIIMMHU

JaHHBIMHU, CUCTEMaMH OM3HEC-aHAJIMTUKHU U HaIpaBJICHHUAMU Data Science.

3.

BKJIO4as pOCCHﬁCKHe pEIICHUS.

4.

Hay‘-II/ITbCH MNPUMCHATH CHCTCMblI XPAHCHUA W BU3YyAJIM3allUU OAHHBIX,

Pa3BuTh HaBBIKK IOArOTOBKH JAaHHBIX IAJIsSI aHaJIn3a: pa60Ta ¢ TaOJIUYHBIMU

nponeccopamu (MS Excel, Open Office Calc), dopmatamu mannbIx (XIsx, csv, txt),

BBIABJICHUC U UCIIPABJICHUC OIINOOK.
OcBouTh MCTOABI YHUCJIICHHOT'O 1 HCUMCIICHHOI'O aHaJIMn3a JaHHBIX, BKJIIFOYas

5.

BHU3YyaJIN3aLUIO [T0KA3aTENIEeW U 3aBUCHMOCTEN.

6.

HSy‘H/ITL OCHOBBI KOPPCILINUMOHHO-PETPECCHOHHOIO aHalIn3a, MCTOIbI

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

7.

CUCTCMAaMU IJId pCUICHUA 3aaa4 Ou3HEC-aHAIMTHKH.

8.

IIPOTHO3UPOBAHUS U IIPUHATHUS PELLICHUI.
[TnanupyembIMH pe3ysibTaTaMyd 00y4EHUS MO AUCLUILIMHE (MOLYJIIO), SIBJIAIOTCS 3HAHUA,

[IpnoGpectn NpPaKTUYECKUH OMBIT PAOOTHI

¢ low-code u no-code

Hay‘H/ITbCH HHTCPHIPETUPOBATL PE3YJIbTAThI dHAJIM3a U IIPUMCHATh UX HJIA

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)

PesynbTarel 00yueHus O JUCIUILTUHE

Kox n
Haseasne OIIOIT BO, Kox u popmynupoBka (dbopmynrpoBka Kon
MHIIKAaTOopa
COKpaIlleHHOE KOMITCTEHIINT
JIOCTHKEHUS pe3yinb dopmysHpoBKa pe3ynbTara
KOMITETEHINN
Tara
05.04.06 «Oxonorus u | OIIK-5 : Cnocoben OIIK-5.2B : P/l 3HaHHE | COBPEMEHHBIX
MPUPOJONIONE30BaHNEY | pemarts 3a1auu [Mpumensier HalpaBJICHUH
(M-3I0) poeCCHOHATBHOM MPOTpaMMHBIC pa3BUTHSA
JIeATEeIbHOCTH B MHCTPYMEHTAJIbHBIE KOMITBIOTEPHBIX
00J1acTH 9KOJIOTHH, cpeacTBa At TEXHOJIOTHH
TIPUPOJIOTIONB30BaHUS | pPelIeHHs PA1 | YMeHue | npuMeHsATH
1 OXpaHBbI IPUPOABI C | CTAHAAPTHBIX 337124 COBpPEMEHHBIE
UCIIOJIb30BaHUEM npogecCHOHaTbHON HanpaBJIeHHUs]
UH(OPMALMOHHO- JIeSITeIbHOCTH KOMITBIOTEPHBIX
KOMMYHHUKAIIMOHHbIX, TEXHOJIOTHIA JIJIst
B TOM 4HCIIE XpaHeHHs,
reonH(pOPMAIMOHHBIX 00paboTku 1
TEXHOJIOTHi1 MPEACTABICHUSA
JIAHHBIX
P11 Hageik | paboTsl ¢
UHCTPYMEHTaMH
ABTOMAaTH3UPOBaHHON
00paboTKH

nH}popManuu




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

Tabmuua 1.2 — L{eneBbie OpueHTHPHI BOCIIUTAHUS

BocnurareabHblie 321241 ®opmupoBaHue HEHHOCT el IesieBble OpHEHTHPDI

@®opMHpOBaHHe HAYYHOT0 MHPOBO33PEHUS U KYJbTYPbI MbIIILJIEHHUSA

CDOpMI/IpOBaHI/Ie OCO3HaHus ICHHOCTHU
Hay4YHOI'0 MUPOBO33PCHUA U KPUTUYCCKOI'O FyMaHI/BM CucteMHOE MEBIIICHHE
MBIINIJICHUA

fl)opanOBalme KOMMYHUHKATUBHbLIX HABBIKOB U KYJIbTYPbI 0o0IeHusT

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

2 MecTo aucuuniuHbl (MoayJsi) B ctpykrype OIIOIT

Hucuumnnuna «TexHonorun VICKycTBEHHOTO UHTEIIEKTa» OTHOcUTcsS K bioky 1
Jucuunauael (MOIYIIH)

3. O0bem AuCHUNIMHBI (MOAYJIS)

O0bemM JUCHUIUIMHBI (MOAYJSl) B 3aYETHBIX E€IUWHUIIAX C YKa3aHUEM KOJIMYECTBA
aKaJeMUYEeCKUX YacoB, BBIJCIICHHBIX Ha KOHTAKTHYIO paboTy ¢ oOydaromumucs (Mo BHAAM
y4eOHBIX 3aHATUI) U HA CAMOCTOATEIbHYIO paboTy, IPUBE/IEH B TabauIe 2.

Tabnuua 2 — O6mas TpyJ0eMKOCTb AUCHUIUINHBI

C Tpyno- O0BbeM KOHTaKTHOH paboTHI (Jac)
eMecTp | eMKOCTh
Popvia Yacts (OI/I(.TlI)I/(I) ) Breaynu- Popvia
Haspanue OIIOIT BO | o6yue- AynuropHas CPC aTTec-
s VI Kypc TOpHast Tanmu
(3P0, 3.E.) Bceero
0390) nek. | mpak. | ma6. | IIA | KCP
03.04.06 Sxomorusi | 40 | o1 p | 2 2 37 | 8|28 | o 1] o3 3
HPHPOJIOTI0IH30BAHNE

4 CTpyKTypa U co/iepKaHue M CUMILIUHBI (MO1YJIs1)

4.1 CtpykTypa aucuunjinHbl (MoxyJs) nist OPO

Temarnueckuil IaH, OTPAKAIOUIUI COJAEp)KAaHUE AMCLMILIMHBI (IEPEUEHb PA3AEIOB U
TeM), CTPYKTYPHUPOBAHHOE 110 BUJIaM yU4e€OHBIX 3aHATHH C yKa3aHHEM UX 00bEMOB B COOTBETCTBUU
¢ yueOHBIM IJIaHOM, NpHUBeJieH B Tadbmuie 3.1
Tabmuma 3.1 — Pazgensl JUCHUIUIMHBL (MOAYJIS), BUABI yUeOHOU NEATENbHOCTH U (HOpMBbI
TeKymero KoHTpodis ainst OPO
| Ne | HasBanue TeMbl | | Kon-Bo yacoB, 0TBeIEHHOE Ha I Dopma I




Kon pe- TEKYyLIEero KOHTPOJIS

3ynbTara Jlex IIpakr JIa6 CPC
00yueHus
KoMmbroTepHbIe TeXHOIOTHN
KaK HHCTPYMEHT XpaHEeHHS,
1 | o6pabotku, aHanmm3a U Pa1 2 0 0 0
NPECTABIICHUS JaHHBIX 1
“HPOPMAIHH.
AHanu3 JaHHBIX, OOJIBIINE
o | ManmbIe, HanpaBneHus Data Pl 2 0 0 0

science, CHCTEMbI OM3HEC-

QHATHTHKH.

CucteMsl XpaHeHHs U

3 | Busyanmusamuu 1aHHBIX. P12 2 0 0 0

Poccuiickuii CErMEHT phIHKA.

IToAroToBKa TAHHBIX IS

aHaIIM3a U BU3YaJIM3alliH.

4 | HavanbHbIe HABBIKH. P13 0 4 0 0

TaGnu4HbIe TPOLIECCOPHL,

(bopMaThl XpaHEHHs JAHHBIX.

5 YucnoBble U HEYUCIIOBBIC P2 0 4 0 0
JTaHHbIE (BBIOOPKH, BEKTOPBI).

UncnoBsle XapaKTepPUCTUKI

6 PI3 0 2 0 0
BBIOOPOK.
7 | HeuncmoBble qaHHBIE. P13 0 2 0 0
MaccuBbl JaHHBIX
8 (matadpeiimsr). PJ2 0 2 0 0
9 Koppenﬂunonﬂvo- 0 4 0 0
perpecCHOHHBII aHAIU3.
10 | Meroxs! kiaccuduKanum. 0 4 0 0
11 Cucremsi kinacca low-code, Pl 2 6 0 0
no-code.
HToro no Tadamie 8 28 0 0

4.2 Conep:xaHue pa3aejioB U TeM JUCHUIVIMHBI (Moay.as) njass ODO

Tema I KomnvlomepHuvle mexnono2uu Kax UHCMpYyMeHm XpaneHus, o0pabomku, anaiusa u
npeocmasieHus OAHHbIX U UHDOpMayuu.

Coneprxanue Tembl: COBpeMEHHbIE HAlpPaBJIEHUS PA3BUTHUS KOMIBIOTEPHBIX TEXHOJIOTUH.
MeTto/ibl U cpelicTBa XpaHEHHs], 00pabOTKU, aHAJIM3a U IPEJICTABICHUS JaHHBIX U UH(QOpPMAaIIUH.

@®opMbl U METOABI IMPOBEACHUS 3aHATUI NO TeMme, MpUMEHseMble 00pa3oBaTeIbHbIE
TEXHOJIOTHH: .

Busl camocTosTeNnbHON MOATOTOBKY CTY/IEHTOB IO TEME: .

Tema 2 Ananuz daunulx, Oonvuiue dannvle, Hanpaenienus Data science, cucmemul dusnec-
AHATTUMUKU.

Conepxxanne tembl: OCHOBHBIE METO/bI aHANIM3a JIaHHBIX, pa3Inuns HampaBieHui Data
science, UX MPaKTHYECKOE MPUMEHEHHE.

@opMBl U METOJBI TPOBEACHHS 3aHITUN MO TeMe, MpUMEHseMble 00pa3oBaTeIbHbIC
TEXHOJIOTHH: .

Buael camoCcTOSTENBHOM MOATOTOBKH CTYJIEHTOB 110 TEME: .

Tema 3 Cucmemvl Xxpanenus u eusyanuzayuu 0aunvlx. Poccutickuii ceemenm pwinka.

Conepxxanne Tembl: Krmaccudukamuss cucteM XpaHCHHS W BU3YyalW3allH JTaHHBIX.
IIprMepbl TaKUX CUCTEM OT OTEYECTBEHHBIX IIPOU3BOIUTEIICH.

®opMbl ¥ METOABI TPOBEICHUS 3aHATHH MO TeMe, MPUMEHsEeMble 00pa30oBaTeIbHBIE
TEXHOJIOTHU: .

Bupl camoCcTOSTENbHOM MOJATOTOBKH CTYJIEHTOB IO TEME: .



Tema 4 Iloocomoexka Oanmbix 01 ananuza u eusyaruzayuu. Hauanohvlie HagviKu.
Tabnuynvle npoyeccopul, hopmamovl XpaHeHUusi OAHHbBIX.

Conepxanne Tembl: @opmupoBanue garadpeitmos B TabnmaaoM nporeccope (MS Excel |
Open Office Calc). @opmar xlIsx, csv, txt. [Touck ommOOK (YMCIOBBIC AaHHBIEC), KATETOPUHU
HA3BaHKI M0-Pa3HOMY, OOBEIMHEHHIE KATETOPHUH.

@®opMBI U METOABI MPOBEACHUS 3aHATUH MO TeMe, NMPUMEHsIEMble 00pa30BaTEIIbHBIC
TEXHOJIOTHH: .

Bupl caMoCTOSTENTbHOM TIOJTOTOBKY CTY/ICHTOB IO TEME: .

Tema 5 Yucnoswvie u Heyucnosvle OanHwvle (6b1OOPKU, BEKMOPDLL).

Copepxanne Tembl: J[MCKpeTHBIC, HENPEpPhIBHBIC JaHHbIC. B deM ornmune. CriocoObl
BU3YalIM3al[MH OTAENbHBIX ITOKa3aTeliel U 3aBUCUMOCTEH.

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

Buael camoCTOSTENBHOM MOJATOTOBKH CTYJIEHTOB 110 TEME: .

Tema 6 Hucnosvie xapakmepucmuku bl00POK.

Coneprxanue Tembl: CTaTUCTHYECKAs! OLICHKA YUCIIOBBIX JIAHHBIX.

@®opMbl ¥ METOABI TPOBEICHUS 3aHATUH MO TeMe, MPUMEHsAEeMble 00pa30BaTEIbHBIC
TEXHOJIOTHH: .

Buapl camoCcTOSTENBHOM MOJATOTOBKH CTYJIEHTOB IO TEME: .

Tema 7 Heuucnosvie oannvie.

Conepxanue TeMbl: OLIEHKA YaCTOT U pacIpe/ieIeHUs] BEPOSITHOCTEH.

@dopMBI ¥ METOJIBI TPOBEACHHS 3aHITHHA 1O TeMe, MPUMEHSEMbIC O00pa30BaTEIbHBIC
TEXHOJIOTHH: .

Buael camoCTOSTENBHOM MOATOTOBKH CTYJIEHTOB IO TEME: .

Tema 8 Maccuevt dannvix (Oamagpetimol).

Copepxanne Tembl: OlleHKa KauecTBa JaHHBIX. DOPMHPOBAHUE «CPE3OBY.

@dopMBI ¥ METOJIBI TPOBEACHHS 3aHITHHA TIO0 TeMe, MPUMEHSIEMbIC 00pa3oBaTEIbHBIC
TEXHOJIOTHH: .

Buapl camoCTOSTENbHOM MOJATOTOBKH CTYJIEHTOB IO TEME: .

Tema 9 Koppensayuonno-pecpecCuoHublil aHaIUs3.

Conepxxanne Tembl: JIMHEHbIE MOJENM, OLICHMBAHWE MOJENE, WHTepHpeTalus
pe3yNbTaToB, BU3yallu3allks, IPOrHO3.

@opMBl U METOJBI TPOBEACHHS 3aHITUN MO TeMe, MpUMEHseMble 00pa3oBaTeIbHbIC
TEXHOJIOTHH: .

Bunbl camocTosTeNbHON MOATOTOBKU CTY/IEHTOB I10 TEME: .

Tema 10 Memoouwl knaccugpuxayuu.

Conepxanne Tembl: bailecoB knaccuduxatop, aepeBbs perieHuil. OLIEHKH KayecTBa
KJIaccu(uKalum, BU3yaln3ausl.

@®opMbl 1 METOJbI NPOBEACHHS 3aHITUH MO TeMe, MpUMEHseMble 00pa3oBaTeIbHbIC
TEXHOJIOTUH: .

Byl caMoCTOATENBHON OATOTOBKU CTYIEHTOB I10 TEME: .

Tema 11 Cucmemwr xnacca low-code, no-code.
Conepxanne Tembl: IlpuMeHeHHe cucTeM Kiacca low-code, Nno-code i perneHus
NPaKTHYECKMX 3a/]a4 aHaIn3a ON3HEeC-IaHHbBIX.



@opMBI ¥ METOJBI TPOBEACHHS 3aHIATUN 1O TeMe, MpPUMEHSeMble 00pa3oBaTeIbHBIC
TEXHOJIOTHUH: .
Buapl camoCTOSATENBHOM MOJATOTOBKH CTYJIEHTOB 110 TEME: .

5 Meroauyeckne YyKa3zaHus s OOYYAKOIIUXCH MO M3YYEHUI0 H Ppeau3auuu
AMCUUIJIMHBI (MOIYJIs1)

5.1 Meroanueckue peKOMeHAAUMH OOYYAIIUMCH M0 M3YYEHHUI0 [IMCUMIUIMHBI M IO
o0ecreYeHN 0 CAMOCTOSITEJILHOM PadoThI

MeToauyeckue peKOMeHAAMU 10 OPraHU3ANNH CAMOCTOATEIbHOH padoThl

B xozme u3yyeHHMS AMCUMIUIMHBI CTYAEHTBI JTOJKHBI IMOCEIIAaTh ayJWTOPHBIC 3aHSTUS
(Jlekuu, TMpaKTUYECKUE 3aHsATHs, KOHCyiabTamuu). Ocoboe MEeCTO B OBJIAJICHUU YaCThIO TEM
JAHHOW JMCUMILIMHBI OTBOAMUTCS CaMOCTOSITENIbHOM paboTe, MpU 3TOM BO BPEMs ayAUTOPHBIX
3aHITHI MOTYT OBITH PACCMOTPEHBI M IPOPAOOTAHBI HANOOJIEe BAKHBIC M TPYIHBIC BOMPOCHI 110
TOM WM HMHOM TeMe NWUCUUIUIMHBI, a TPUMEHEHHUE YK€ OCBOCHHBIE HABBHIKOB B CMEXKHBIX
TEXHOJIOTHSIX BBIHECEHBI HA CAMOCTOSTEIILHOE O0yUEHHE.

B cooTrBercTBUM ¢ y4eOHBIM IUIAHOM HAIpaBJICHUS MOJATOTOBKH MPOILECC H3YyUEHUS
JTUCLHUTIIMHBI TIPEIYyCMaTPUBAET MPOBEICHUE JICKIIUN, MPAKTUYECKUX 3aHATUN, KOHCYJIbTAIlUN, a
TaK)Ke CaMOCTOSITENIbHYIO padOTy CTY/IEHTOB.

Hwuxe nepeurciienbl mpeaHa3HaYeHHBIC JIJIS1 CAMOCTOATEIBHOTO U3YyYEHHUs CTYICHTAMH T€
BOIPOCHI, KOTOPBIE BO BPEeMsI IPOBEACHUS ayJAUTOPHBIX 3aHATUN H3y4alOTCs HEIOCTATOYHO HITU
M3y4eHUE KOTOPBIX HOCUT 0030pHBIN XapaKTep.

Ilepeuens U TeMATHKA CAMOCTOSATEILHBIX PA0OT CTYI€HTOB MO TUCIHUILINHE

1. Teopwus BeposiTHOCTEH
2. llpuknaaHasi CTaTUCTHKA

5.2 OcobenHocTn opranu3anuu OOy4YeHHUs] JJI JHI € OrPAHMYEHHBLIMH BO3MOMKHOCTAMM
310POBbSI 1 HHBAJINI0B

[Tpu HEOO6X0IMMOCTH OOYUAIOIIMMCS U3 YHCIIA JIUL C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMU
3/10pOBbsI ¥ MHBAIMJIOB (I10 3as1BJICHUIO O0y4aIOUIerocs) MpeaocTaBisieTcs yueoHas
uHpOpMalKs B JOCTYNHBIX (pOpMax C yUeTOM UX UHAUBUAYAIBHBIX MCUXO(PU3NIECKUX
0COOEHHOCTEH:

- JUIS JTUI] C HApYLIEHUSIMU 3pEHUS: B IeUaTHOH (popMe yBelInYeHHbIM HIPUPTOM; B (hopme
SJICKTPOHHOI'O JOKYMCHTA, UHIUWBUIYaAJIbHBIC KOHCYJIbTallun C IMPUBJICYCHHUEM
TU(IIOCYPIOTIEPEBOAUMKA; MHANBUAYAJIbHBIE 3aaHUs, KOHCYJIbTALUU U JP.

- JUIs1 JIUL C HApYLLIEHUSIMU CITyXa: B leyaTHOU opMme; B (hopMe 3JIEKTPOHHOIO IOKYMEHTA;
UH/IMBUYyaJIbHbIe KOHCYJIBTAllMM C IPHUBJICYEHUEM CYpAONEPEBOIUMKA; HHIUBUAYaJIbHbIC
3a/1aHUsA, KOHCYJIBTALMU U JIP.

- JUTs1 TUI] C HApYLIEHUSIMHU OTIOPHO-/IBUTAaTENILHOTO alllapaTa: B ieyaTHo# ¢popme; B hopme
SJICKTPOHHOI'O JOKYMCHTA; HHANBUAYAJIIBHBIC 3aJlaHN, KOHCYJIbTAalluu U JP.

6 ®oH OLEHOYHBIX CPEICTB JIfl MPOBEJIEHUS TEeKYLIEero KOHTPOJIsI U MPOMeXKYTOYHOM
arTecTalMU O0YYAKOIMXCH 10 IMCHUIJIMHE (MOLYJII0)

B coorBerctBun ¢ TpeboBanusiMu PI'OC BO s arrectauuu oOydaroummxcst Ha
COOTBETCTBUE HX IE€PCOHAIBHBIX JOCTH)KEHUN IUIAHUPYEMBIM pe3yjbTaTaM OO0y4YeHHs IO
JUCLHUIUIMHE (MOAYIIO) CO37aHbl (POH/IBI OLIEHOUHBIX CPEACTB. THIIOBBIE KOHTPOJIBHBIC 33 JaHUS,



METOJMYECKHE MaTepuaibl, ONPEACIAIOINE MPOLEAYpPhl OLEHUBAHUSA 3HAHUM, YMEHUH U
HABBIKOB, a TAKXKE KPUTEPUH U TOKA3aTeNu, HEOOXOAMUMbIE JIsl OLIEHKH 3HaHUH, yMEHUN, HABBIKOB
U XapakTepu3ylolme JTanbl (HOPMUPOBAHHMS KOMIETEHIMA B MpoIecce OCBOCHUS
o0pa3oBaTeNbHOI MporpaMmsl, npeactasieHsl B [Ipunoxenun 1.

7 Y4eO6HO-MeTOAMUYECKOEe M HHPOPMALMOHHOE 0o0ecnieuyeHue TUCIHUILINHBI (MOYJIs1)

7.1 Ocnoenas numepamypa

1. Ananw3 naHHBIX | y4eOHUK JU1s By30B / o penakiueid B. C. MxurapsiHa. — Mocksa :
WznatenbctBo FOpaiit, 2025. — 448 ¢. — (Bricuiee oopazosanne). — ISBN 978-5-534-19964-2.
— Tekcr : onexktponHwnid // OOpa3zoBatenbHas maatdopma HOpait [caiit]. — URL:
https://urait.ru/bcode/560311 (mara obpamenus: 18.06.2025).

2. beccmepthbiii, 1. A. VckycCTBeHHBIH HWHTEUIEKT. BBeneHre B MHOTOAareHTHBIC

cucteMsl : yueOHMK ansi By3oB/ . A. beccmeprtnsiii. — Mocksa : UznatensctBo IOpaiir,
2025. — 148 c.— (Bwicmiee o6pazoBanme). — ISBN 978-5-534-20348-6. — Tekcr
uiekTpoHHBIH  //  OOpaszoBarenpHass  miatdpopma  FOpait  [caiit]. —  URL:

https://urait.ru/bcode/569279 (nara obpamenus: 18.06.2025).

3. Kpusomnanos, C. f., Maremaruka na Python : yue6nux / C. 5. KpuBonanos, M. b.
XpunynoBa. — Mocksa : KuoPyc, 2022. — 455 c¢. — ISBN 978-5-406-09765-6. — URL:
https://book.ru/book/943665 (nara obpamenus: 18.06.2025). — TekcT : 37€KTPOHHBIN.

7.2  Jlonoanumenvnasa tumepamypa

1. KosameBa, M. A., AHaim3 maHHbBIX : y4eOHOoe mocoOme / M. A. Kosanera, P. U.
bremupoBa. — MockBa : Pycaitnc, 2023. — 62 c. — ISBN 978-5-466-02238-4. — URL:
https://book.ru/book/947451 (nara obpamenus: 18.06.2025). — TekcT : 37€KTPOHHBIN.

2. ITlapummanesa, JI. C., MHoromepHsiii ananu3 nanHbix Ha Python : ywue6nuk / JI. C.
[Mapmmanesa, A. A. ITapmuanes. — Mocksa : KuoPyc, 2024. — 129 ¢. — ISBN 978-5-406-
12606-6. — URL: https://book.ru/book/951954 (mara oOpamenus: 18.06.2025). — Tekcr :
AIEKTPOHHBIN.

3. IIportomwsskonoB A.B., [TeuoB I1.A., CagosaukoB B.E. Anroputmsr Data Science u ux
npakTuueckas peanuzaius Ha Python : YueOnoe mocoOue [Dnextponnsiii pecypc] : Unadpa-
Nmxenepus , 2022 - 392 - Pexxum nocryna: https://znanium.com/catalog/document?id=417222

4. ConosbeB, B. 1., AHanu3 naHHBIX B 5KOHOMUKE: Teopus BEposSTHOCTEH, MPUKIaIHAs
CTaTUCTHKa, 00paboTka M aHanu3 JaHHbIX B Microsoft Excel. : yue6nuk / B. U. ConoBbeB. —
MockBa : KuoPyc, 2025. — 497 c¢. — ISBN 978-5-406-13693-5. — URL:
https://book.ru/book/955517 (nara obpammenus: 18.06.2025). — TekcT : 371€KTPOHHBIH.

7.3 Pecypcor ungpopmayuonno-menekommynukayuonnoi cemu ""Humepnem',
6KI04as npogeccuonanvuvlie 06a3bl OAHHBIX U UHPOPMAUUOHHO-CRPAGOUHDIE
cucmemul (npu HeodX00UMOCmMU):

1. O6pazoBarensHas miathpopma "FOPANT"

2. DnextpoHHas OwuOnmworeynas cuctema ZNANIUM.COM - Pexum jgoctyma:
https://znanium.com/

3. DnexTpoHHO-OMOMMoTeuHas cucrema "BOOK.ru"

4. Open Academic Journals Index (OAJI). [Ipodeccuonanbuas 6a3a maHHbBIX - Pexxum
noctyma: http://oaji.net/

5. Ilpesunmentckas Oubnuoreka wuMm. b.H.Enpimna (0a3a [maHHBIX —pa3iHyuHBIX
npodecCHOHANIBHBIX 00acTei) - Pexxum noctyna: https://www.prlib.ru/

6. HudopmaunonHo-crpaBounas cucrema "KoncymbranTt Ilmoc" - Pexum poctyna:
http://www.consultant.ru/



8 MarepuajbHo-TeXHHYECKOe oO0ecrevyeHHe IUCHUIIMHBI (MOAYJsl)) W MNepevYeHb
MH(OPMANMOHHBIX TEXHOJIOTHI, MCMOJb3YeMbIX MPH OCYIIECTBJIEHUU 00Pa30BATEJIHLHOIO
npoiuecca no AMCUMILVInHe (MO1YJ/II0), BKJIIOYAsl MepevyeHb MPOrpaMMHOro odecrevdeHust

OcHOBHOE O6ODVI[0BaHI/IeZ

e KommyTtatop SuperStack 3 (16*10/100 19")

e Monutop obnaunsiii 23" LG23CAV42K/Mbis Geniu

e MynsTuMenuitaelii mpoextop Nel Casio XJ-V2

e O6maunsiii Mmonutop 23" LG CAV42K

e O6maunsiii Morutop LG Electronics yepHblii +K1aBUaTypa+Mbliiib

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

e [Ipoekrop Casio XJ-V1
e Ycr-Bo Oecr.muranust UPS-3000

IIporpamMmmHoe o0ecIieyeHue:

e Microsoft OfficeProffessionalPlus 2019 Russian
o Python
e 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

05.04.06 «Oxkomorus u | OIIK-5 : Criocoben pemats 3amaun | OIIK-5.28 : [IpuMeHsieT mporpaMMHbBIE HHCTPYM
MIPUPOJIOTIOIB30BaHUE | MPOQEeCcCHOHANBHON IESTENBHOCTH | €HTaJIbHBIE CPE/ICTBA JJISl PELICHUS! CTaHAapPTHHI
» B 00JIaCTH HKOJIOTUH, IPUPOJIONONG | X 3a/1au NpohecCHOHATBHOM A TeTbHOCTH
(M-3I1) 30BaHUsI U OXPaHbl IIPUPOABI C UCI
0JIb30BaHHEM MH(OPMAIMOHHO-KO
MMYHHKAI[IOHHBIX, B TOM YHCJIE T'€
OMH(OPMAIIMOHHBIX TEXHOJIOTHI

Komnerenmus cuntaercs: chopMUPOBAHHOM HA TaHHOM 3Tarie B ciIydae, eCJIM MOoTydYeHHbIE
pe3ynbTaThl OOy4YEeHHS 10 JUCHUIUIMHE OICHEHBI IIOJIOKHUTENbHO (JIUara3oH KpUTEPHUEB
OLICHUBAHMSI PE3YJIbTATOB O0YUCHHUS «3aUTEHOY, «YIOBIETBOPUTEIHLHOY, «XOPOLIOY», KOTIHIHOY).
B ciiygae oTCyTCTBHS IMOJIOKHMTEIBFHON OIEHKM KOMIIETCHIMSI Ha JaHHOM 3Tale CYUTAaeTCs
Hec(OPMUPOBAHHOM.

2 [loka3aTe/iu OlleHUBAHUS NJIAHUPYEMBbIX Pe3yJIbTATOB 00y4YeHHUs

Komnerennus OIIK-5 «Crioco0en pemiars 3a1auu NpodecCHOHaIbHON AESITEIbHOCTH B
00J1aCTH 3KOJIOTUH, IPUPOJIOTIONIB30BAHUS U OXPAaHbI IPUPO/IbI C UCIOIB30BAHUEM
MH(}OPMaLOHHO-KOMMYHUKAIIMOHHBIX, B TOM YHCJIE€ F€OUH()OPMALIMOHHBIX TEXHOJIOTUI»

Ta6muma 2.1 — Kpurepuu OlleHKH WHIUKATOPOB JIOCTHKEHUS KOMITCTCHIINH

PesynbraTel 00y4yeHNs 10 AUCIMIUINHE
Ko u gopmymupoka unankar | Ko | Tu Kpurepuu ouieHnBanus pe3ynbT
opa IOCTHXKEHUS KoMIeTeHnuu | A I aToB 0Oy4YeHUs
pe | pe Pesynbrar
3- | 3-
Ta | Ta
OIIK-5.2B : [Ipumenser nporpa Pl 3H | COBPEMEHHBIX HalpaBJIEHUH pa | NOHMMaHUE pa3HUILIBI HANIpaBie
MMHBIE MHCTPYMEHTAIBHBIE CPE | 4 aH | 3BUTHS KOMIBIOTEPHBIX TEXHON | HUH PasBUTHA KOMIBIOTEPHBIX
JICTBA JJIsl pEIICHUS CTaHIaPTH ve | ormi TEXHOJIOTHI
BIX 33124 IPO(ECCHOHAIBHOM | y NPHUMCEHATH COBPEMEHHBIC HAIIp
€ATCIILHOCTH P/l | me | aBieHHS KOMIBIOTEPHBIX TEXHO | MOHUMAaHHUE OCHOBHBIX METOJIOB
1 HHU | JIOTWH A XpaHeHHs, 00paboTK | paboOTHI ¢ JaHHBIMU
e Y M IPEJICTABJICHUS TaHHBIX
CKOPOCTh ¥ TOYHOCTbH BBITIONIHE
PII Ha | pabotsi ¢ WHCTPYMEHTAMH aBTO | = o ontepamii 06paco
BBl | MaTH3MPOBAHHOW 00PaOOTKHU U
1 « HepopMaIH TKH JaHHBIX B CIEIIMATU3UPOBA
HHOM 110

Tabnuia 3amosHgeTcs B COOTBETCTBUU C pazaenoMm 1 PaGodeil mporpaMmbl TUCHUILIHHBI
(Momyst).

3 IlepeyeHb OLIECHOYHBIX CPEACTB

Tabmuua 3 — IlepedyeHpb OLIEHOYHBIX CPEJCTB MO TUCHMILIMHE (MOIYIIIO)

Kontponupyemsbie rmianupyemele pe3 | Konrponupyemsbie Temsl 1 | HaumeHoBaHHE OIIEHOYHOTO CPEJCTBA U TP
YIBTAThl 00 yUCHHUS HUCLMIUIAHBI encrasienue ero B ®OC




. IIpomexyTouHas at
Texyuwmii KOHTPOIb
TecTalus
Ounas popma 0OydeHUS
PII1 3HaHUEe : COBpeMEeHHHIX H | 1.2. AHanmm3 maHHBIX, 60
anpaBIICHUI Pa3BUTHA KO | BINWE JaHHbBIE, HAIIPABICH Teer Teer
MIBIOTEPHBIX TeXHOJOTH | us Data science, cuctemsl
i OM3HEC-aHATHUTHKH.
PI1 YMeHue : IpUMEHATH COB
1.1. KomnbroTepHsle TeXH
pEMEHHBIE HalpaBIICHHS
OJIOTUH KaK HHCTPYMEHT
KOMITBIOTEPHBIX TEXHOJIOT
. XpaHeHus1, 00padoTky, an | Tect Tect
Uil U1 XpaHeHus1, 00pado
aJu3a U MpeCcTaBICHUs /I
TKHU W TIPEJICTaBICHUS 1aH
AQHHBIX U MH()OPMAIHH.
HBIX
P/1 HaBbIk : paboTHI ¢ HHCTPY
MeHTamu apromatu3upoB | 1.11. Cucremsl kinacca lo | Ipaktuueckas pado | IlpakTudeckas pabo
aHHO# 00paboTku uHpOp | w-code, no-code. Ta Ta
Maluu
P2 3HaHUE : OCHOBHBIX KOHI] 1.3. Cuctembl XpaHeHUs U
enmuit Data Science u 6u3 | Bu3yanm3anuu naHHBIX. P
! YaTH3ALHH A Tect Tect
Hec-aHAINTHKA OCCHICKHH CETMEHT PBIHK
a.
PJI2 YMeHHe : aHaNIM3UPOBATh | | 8 Maccusbl naHHBIX (1 | [Ipaxtideckas paGo | IlpaxTudeckas pa6o
OoIpIINC JAHHBIE atadpeiimbl). Ta Ta
P/12 HaBbIk : ucnionp3oBaHus
1.5. UncnoBele U HEUUCIIO
nH(pOPMAIMOHHBIX TEXHO [TpakTrdeckas pado | IIpakruueckas pabo
o BEIC JaHHEIC (BBIOOPKH, B
JIOTHH JUISl pEIICHNS TTPaK Ta Ta
EKTOPHI).
THYECKHX 3a]ad.
PJI3 3nanue : popmaToB xpane | 1.4. [TomroToBka JaHHBIX
HUSI JaHHBIX (XIsX, csv, tX | Uit aHaM3a 1 BU3yaau3a
t) uun. Havansusie HaBbiku. | [Ipaktuueckas pabo | Ilpaxtndeckast pabo
Tabmmunble mpomeccopsl, | Ta Ta
(dhopMaThl XpaHCHHS JaHH
BIX.
P13 YMeHHe : IOAIrOTAaBIMBAT | | 7. Heuncnosble gannble | [Ipaxrideckas pa6o | IlpaxTudeckas pa6o
b JaHHBIE IS aHAJIN3a Ta Ta
P3 Hagpik : ouncTku U mpeod
pasoBaHus JaHHBIX B Ta0 | 1.6. Uncnoseie xapakrepu | Ilpaktnueckas pabo | IIpakrudeckas pado
m4HbIX nporeccopax (Ex | cruxu BeIOOpOK. Ta Ta
cel, Calc)

4 Onucanue npoueaypbl OCHUBAHUA

KauectBo Cq)OpMI/IpOBaHHOCTI/I KOMIETEHIIMM Ha [JaHHOM JTale OILIEHUBAETCSI IO

pe3yibTaTtaM TeKYIIUX U MPOMEXYTOUHBIX aTTECTAllU MPH MOMOIIY KOJINYECTBEHHON OLIEHKH,
BbIpa)kKeHHOU B Oayutax. MakcuMaibHas cymMma 0ajuloB 1Mo JUCHMIUIMHE (Moayiro) paBHa 100

Oasam.

KadecTBO c(hopMUpOBaHHOCTH KOMIIETEHIIMA HA TAHHOM 3TaIrle OIICHUBAETCS M0 Pe3yibTaTaM
TEKYIIUX U MPOMEKYTOYHBIX aTTECTAIIMI TPY TIOMOIIHM KOJTHYECTBEHHOW OIIEHKH, BBIPAKCHHOM
B O6aytax. MakcuManbHas cymMMa OajioB Mo JUCHMILIMHE (Moayiio) paBHa 100 Oammam.

OHBHO‘IHOC CpE€ACTBO

Buxt ysebroit gexremrocta [Ipaktiueckas padora | Tect Hroro
Jlexuus 10 10
IIpomexxyTodHas arTecTanus 30 30
IIpakTudeckue 3aHsATHS 60 60




CamocTosTenbHas padbora

Hroro

60

40 100

Cymma 0amioB, HaOpaHHBIX CTYIEHTOM I10 BCEM BUAAM y4eOHOM NESTEILHOCTH B paMKax
JTUCIUILINHBL, IEPEBOJUTCS B OLIEHKY B COOTBETCTBUHU C TaOIHUIICH.

CymmMa Gano
B
OreHKa 110 POMeK
YTOUYHOM arTecTany | XapakTepHCcTHKa KauecTBa COPMHPOBAHHOCTH KOMIIETCHIHN
IO JUCL | H
IIJIMHC
CTyneHT IeMOHCTPUPYET COPMUPOBAHHOCTD JUCIUILTHHAPHBIX KOMIIETEHIUH, 00H
«3a4TeHoy / apy’KUBaeT BCECTOPOHHEE, CHCTEMaTHUECKOE U ITyOOKOe 3HaHUE y4eOHOro MaTepua
o191 110 100 71a, yCBOMII OCHOBHYIO JIMTEPATYPY U 3HAKOM © JIOTIOTHUTENBHON JINTEPATypo, peKo
MEHIOBaHHOM MPOrpaMMoii, yMeeT CBOOOIHO BBITIONHATH IPAKTUUECKHE 3a0aHUs, TP
«OTIHYHO» €IlyCMOTPEHHBIE IPOTPaMMOH, CBOOOTHO OIIepUpyeT MPHOOPETEHHBIMH 3HAHUAMH, Y
MEHUSIMH, IPHIMEHSIET MX B CHTYallUsIX TOBBIIICHHON CII0’KHOCTH.
«3a4TCHOY / CTyneHT NeMOHCTpUPYET CHOPMHUPOBAHHOCTH UCIUIUIMHAPHBIX KOMIICTEHIUH: OCH
ot 76 110 90 OBHBIC 3HAHUS, YMEHUSI OCBOCHBI, HO JIOITyCKAIOTCSl HE3HAUNTEIbHbIC 015_11/1610/1, HeToY
HOCTH, 3aTPYAHECHUS IPU aHATUTHIECKHUX ONEpalusiX, HepeHoce 3HAHNN U yMEHUH H
«XOopomo» a HOBBIE, HECTAHJAPTHBIC CUTYAIIHN.
«3a4TeHO» / CTyneHT NeMOHCTpUpPYET COPMHUPOBAHHOCTD TUCIMILUIHAPHBIX KOMIICTSHIINH: B X0
Jie KOHTPOJIBHBIX MEPOIPHUATHH TOMTYCKAIOTCS 3HAYUTEIbHBIE OIINOKH, MPOSBIAETCS
ot 61 no 75 OTCYTCTBHE OT/IEJIbHBIX 3HAHUM, YMEHUH, HABBIKOB 110 HEKOTOPBIM AMCHUILUIMHAPHBI
«YAOBJICTBOPH. | KOMIIETEHITHSM, CTYCHT UCTIBITHIBAET 3HAUUTEIbHBIC 3aTPyJHEHUS IIPH OTIEPHUPOB
TCJIBHO» AQHWU 3HAHUSIMH ¥ YMEHUSIMH IIPH UX NIEPEHOCE HA HOBBIE CHTYAIlUH.
«He 3a4TeHO» /
ot 41 110 60 VY cTynenra He ctb(ipanOBava JUCIUILUTHHAPHBIE KOMIIETEHIIUH, TIPOSIBIISIETCS] HE0C
«HEYIOBJIETBO | TAaTOMHOCTb 3HAHWIA, YMCHHH, HABBIKOB.
PUTCIILHO
«He 3a4TeHO» /
o1 0 10 40 JucuumirHapHble KOMITETEHINI He C(I)OpMI/IPOBaHBI. [IposBisieTcst MOTHOE WIIH MPaK
«HEYIOBJIETBO | THYECKH MOJIHOE OTCYTCTBUE 3HAHUMH, YMEHUH, HABBIKOB.
PUTEIBHOY

CYMMa 68.J'IJ'IOB, Ha6paHHBIX CTYACHTOM II0 BCCM BHUAAM yqe6H0171 ACATCIIbBHOCTHU B paMKax
JAUCHUIIIIMHBI, ICPEBOAUTCA B OLICHKY B COOTBCTCTBHU C Ta6J'II/IH€I\/'I.

CymmMa Gano

Or1ieHKa 110 TPOMEX

JIBHO)

5 YTOYHOIT aTTecTanu XapakTepucTHKa KadyecTBa ChOpMHPOBAHHOCTH KOMITETEHIIMU
MO TUCIUILIA
HE 1
CTyaeHT 1eMOHCTpHpPYeT chOPMHUPOBAHHOCTh AUCLMILIMHAPHBIX KOMIIETEHIHIT, 00Ha
PY’KHMBaeT BCECTOPOHHEE, CHCTEMaTHIeCKOe U ITy0OoKoe 3HaHHE y4eOHOro MaTtepHana
ot 91 110 100 «3a4TeHo» / » YCBOMII OCHOBHYIO JIMTEPATYPY H 3HAKOM C JIOTIOJTHUTEIILHOM JINTEpaTypoii, pekoMe
«OTJINYHOY HJ/IOBaHHOHU IPOTPaMMOii, yMeeT CBOOOIHO BBIMOIHATH MPAKTUYECKHE 3a/IaHuUs, TP
YCMOTpEHHBIE TPOrpaMMOi, CBOOOIHO ONIEpHPYET NPHOOPETEHHBIMH 3HAHUSAMH, YME
HHSIMH, TIPUMEHSICT MX B CHTYAIUSX MOBBIIICHHON CIIO)KHOCTH.
CTyaeHT eMOHCTpUpYeT cHOPMUPOBAHHOCTD TUCIUIIMHAPHBIX KOMIICTEHIHIT: OCHO
o176 110 90 «3auTeHO» / BHBIC 3HAHUS, YMEHHUS OCBOCHBI, HO IOMYCKAIOTCS HE3HAUNTEIIbHbIC oumn61<1/1, HETOH
«XOPOILO» OCTH, 3aTPYAHEHHMS P aHATUTHYECKHX OTIEPaLHsX, IEPEHOCE 3HAHUH U yMEHHI Ha H
OBBIC, HCCTAHJAPTHBIC chyaum/I.
CTyzieHT AeMOHCTPUPYET CPOPMHUPOBAHHOCTD TUCIUIUTMHAPHBIX KOMIIETEHIUI: B X0
«3a4uYTCHO» / J1€ KOHTPOJIbHBIX MepOl’[pl/lﬂTHﬁ )IOHyCKa}OTCﬂ 3HAYUTCIIbHBIC OLIJI/I6KI/I, TNPOABJIACTCA O
oT 61 o 75 «yIIOBJICTBOPUTENb | TCYTCTBHE OTIEIbHBIX 3HAHUH, YMEHUH, HABBIKOB 110 HEKOTOPHIM AUCIUIUIMHAPHBIM K
HO» OMIICTEHIMSAM, CTYACHT HCIBITHIBACT 3HAUYUTENIbHbBIC 3aTPYJHEHHUS TIPU OIEPUPOBAHK
Y 3HAHHUSMU U YMCHUSMH IIPU UX MEPEHOCE Ha HOBBIC CHTYALHH.
«HE 3a4TCHO» /
or 41 10 60 ((HeyﬂOBHeTBOpI/lTe v CTy}]eHTa HC C(b(szHpOB%HbI JUCHUIITIMHAPHBIC KOMIICTCHI UM, IIPOABIACTCA HEA0C
TaTOYHOCTb 3HAHMIl, YMEHHI, HABBIKOB.
JILHO»
«HE 3aUTEeHO» /
JlMcuuIuTHHapHBIe KOMITETEHIMH He chopMHupoBaHbl. [IPOSIBISETCS MOIHOE WITH NPAK
ot 0 1o 40 «HEYJOBJIETBOPHUTE

TUYECKH ITOJTHOE OTCYTCTBHE 3HAHUH, yMEHUH, HAaBBIKOB.




S IlpuMepHbIE OLIECHOYHBIE CPeACTBA

5.1 Ilpumepsl 3agaHu 1)1 BBINOJHEHNs MPAKTHYECKUX padoT

3aoanue 1: Hanucanue nporpaMMHOTO KOJa, TO3BOJISIONIETO MOATOTOBUTH aHHBIE [T
aHanmM3a W BU3yanu3anuu (paboTa C MPOMyCKamH, MPHUBEACHHE IaHHBIX K CTaHAApPTHOMY
TaOTMYHOMY BUY U T.1.)

3aoanue 2: HanucaHue nNporpaMMHOIO KO0Ja, ITO3BOJISIOIIETO MOCTPOUTH IPABHIIbHBIE
JTUarpaMMbl pacrpeaesieHus A KaXJa0ro TUIa TaHHBIX, 00bSICHEHNE TIOTYYEHHBIX Pe3yJbTaToB.

3aoanue 3: Hanucanue nporpaMMHOrO Koja JUIsl TPOBEIACHUS OMHCATEIbHOU
CTaTHCTUKH JTAHHBIX, BU3yaJn3alus U 0O0bsICHEHHE MOyYEHHBIX PE3yIbTaTOB.

3aoanue 4: Hanucanue mpOorpaMMHOIO KoAa JJsi IIPOBEJEHUS PACHIMPEHHOTO
YaCTOTHOTO aHalM3a, aHalih3a B3aUMOCBS3eH MEXIY KaTeropualbHbIMU MEPEMEHHBIMU,
BU3yaJIU3alisl U 00BSICHEHUE MOJTyYCHHBIX PE3YJIbTaTOB.

3aoanue 5: Hanucanue nporpaMMHOTO K0/, TO3BOJISIOIIETO CO3AaBaTh NaTadpeiimMbl 1
Cpe3bl, MPOBOAUTH 0a30BbIE Olepaluu Haja AatadpeiiMamMu C MCHOJIB30BAHUEM CTaHIAPTHBIX
METO/I0B OOBETMHEHNUS JAHHBIX, TPOBOIUTH OIICHKY KAa4eCTBa JaHHBIX.

3aodanue 6: 3arpy3ka JaHHBIX C TOMOIIBIO CHCTEM Kiacca low-code u no-code,
IPOBE/ICHUE MTOATOTOBKH JAHHBIX, X MPEIBAPUTEIILHOTO aHATN3a U BU3yann3auuu. OO0bscHEHHE
MOJTy4YEHHBIX PE3yIbTaTOB.

Kpamkue memoouueckue ykasanus

[Tocne BBIMOTHEHUS KaX10H MPAaKTUUECKO pabOThl CTYACHT JOJIKEH MPEACTaBUTh OTUYET
0 €€ BBINIOJTHEHUH, a TAK)KEe OTBETUTH HA COIYTCTBYIOIINE BOIIPOCHI IO TEME.

Llkana oyenxu

ba
Ne | mn | Omnumcanue
bl

10 CTy,Z[CHT JACMOHCTPUPYET YMEHHA HAa UTOTOBOM YPOBHE: YMECT CBOGO}IHO BBIIIOJIHATE MIPAKTUYCCKUE 3a/laHusd, ITPE

5 | -1 [ mycmoTpenHsie mporpamMmoii, CBOOOIHO ONIEPUPYET MPHUOOPETEHHBIMU YMCHUSAMH, TIPUMEHSIET UX B CUTYaIlUAX 10
1 BBIIIEHHOM CJIO)KHOCTH.
8 CTyAeHT IeMOHCTPUPYET YMEHHs Ha CPEHEM YPOBHE: OCBOWII OCHOBHBIC YMEHHS, HO TOMYCKAIOTCSI HE3HAYHUTEb
4 9 HBIE OLIMOKY, HETOYHOCTH, 3aTPY/JHEHHUS IPU aHATUTHICCKUX OMEpPAIUsIX, IEPEeHOCe YMCHUI Ha HOBbIE, HECTAHA

PTHBIE CHUTYaIIHH.
CTyZeHT IeMOHCTPHPYET YMEHHS ¥ HABBIKK Ha 6a30BOM ypOBHE: B X0JI¢ KOHTPOJIBHBIX MEPONPHUSTHI TOMYCKAIOT

3 6— | cs1 3HaUMTENBHBIC OITUOKHU, MPOSBIAETCS OTCYTCTBUE OTJACIBHBIX YMCHHUH, HABBIKOB MO AUCIUIUIMHAPHON KOMIIETE
7 HITMH, UCTIBITHIBAIOTCS 3HAYMTENbHBIC 3aTPYAHCHHUS TIPU OTICPUPOBAHUH YMCHUSMH U MPH UX TMEPEHOCE Ha HOBBIC
CUTYyaIIUH.
5 3— | CryaeHT neMOHCTPHpYET YMEHHS U HAaBBIKHA Ha YPOBHE HIDKE 0A30BOTO: MPOSIBISIETCS HEAOCTATOYHOCTh YMEHHH 1
5 HAaBBIKOB.
0- .
1 2 CTyZEeHTOM MPOSIBISIETCS TIOJHOE WIIH TPAKTHYECKHU MTOJTHOE OTCYTCTBHE YMEHHI M HABBIKOB.

5.2 KoHTpOJIbHBIH TeCT

Tect 1: Anaau3 1aHHBIX, OoJIbIIMeE aHHBIEe, HanpaBJjeHus Data Science, cucrembl
OM3HEC-aHAJIUTHKH

1. Kakoii MeTo/ aHaJIM3a JAHHBIX UCTIOJIb3YETCS TSl BBISIBJICHUS CKPBITHIX
3aKOHOMEPHOCTEH B O0JIBIINX MaccuBax uHpopmauu?
a) OnucaTtenpHast CTATUCTUKA
b) Data Mining
c) Jluneitnas perpeccus
d) Buzyanuzarus
2. Kaxas xapakrepuctuka Big Data onmceiBaeT pasHoo0Opasue (opMaToB JTaHHBIX ?
a) Volume
b) Velocity
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c) Variety

d) Veracity

Kakoii Tun MammHHOTr0 00y4eHUs UCIONB3YET pa3MEUCHHBIE JaHHbIC I 00ydeHus?
a) OOyueHue ¢ yuyuTenem

b) Obyuenue 6e3 yuurens

¢) CMemanHoe oOy4deHue

d) I'my6okoe oOyueHue

Kakoli HHCTpyMEHT 103BOJISIET CO37]aBaTh MHTEPAKTUBHBIE NAIO0p bl O6€3 HamMCaHUs
Kozxa?

a) Jupyter Notebook

b) Tableau

c) Apache Spark

d) TensorFlow

Kakoii anroput™ ucnosib3yercs JUist pa3JesieHus JaHHbIX Ha TPYIIbI 0 CXOXKECTH?
a) Jluneitnas perpeccus

b) Meton k-cpenaux

¢) JepeBo pemiennii

d) SVM

Kakoli mpouecc npeoOpa3yeT chlpble JaHHbIE B IPUTOIHBIN U1l aHanu3a popMmart?
a) Data Cleaning

b) Data Aggregation

c) Data Wrangling

d) Data Visualization

Kakolii moka3arenb OleHUBAET TOYHOCTh PErPECCUOHHON MoIenH?

a) Accuracy

b) F1-score

) R-xBampat

d) Precision

Kakas 6ubmmoreka Python warme Bcero ncnomnb3yercst st paboThl ¢ TaOIMYHBIMU
TaHHBIMA?

a) NumPy

b) Pandas

c¢) Matplotlib

d) Scikit-learn

Kakoii meron HE ucnonb3yercs ans o0pabOTKK MPONMYyIIEHHBIX 3HAYSHH?

a) YangeHue CTpoK ¢ IpOIyCKaMH

b) 3aMeHa cpeHUM 3HaYECHHUEM

¢) 3aMeHa HyJIIMHU

d) llIndpoBanue naHHBIX

Kakoii uacTpymeHT ucnonssyercs ais ynpasienus workflow B Data Science npoexTax?
a) Apache Airflow

b) Microsoft Word

c¢) Adobe Photoshop

d) WinRAR

Tect 2: CoBpeMeHHbIE TEXHOJIOTMH 00Pa00TKH 00/1bIIMX JAHHBIX
Uro Takoe "data mesh" apxutektypa?

a) JlenieHTpaIM30BaHHBIN TOAXO0/ K YIIPABICHUIO TAaHHBIMU
b) LlenTpanu3oBaHHOE XPaHUJIHINE JAHHBIX
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¢) Meron Busyanuzanuu

d) AnropuT™M MalMuHHOTO O0Y4YCHUS

Kakoii nHCTpyMEHT HCIoNb3yeTcs A1t 00pabOTKH rpa)OBBIX TaHHBIX B PEATbHOM
BpeMeHu?

a) Apache Flink

b) Neo4j

c¢) Apache Kafka

d) Apache Spark

UYro takoe "feature store" B ML?

a) llenTpasinzoBaHHOE XpaHWIHIIE TPU3HAKOB

b) ba3a gjaHHBIX 7151 JIOTOB

¢) UucTpymeHT BU3yanu3anuu

d) Cucrema MOHUTOpHHTA

Kakoii ¢popmat naHHBIX HCHIONb3YyeTCs U1 3PHEKTUBHOIO XPAaHEHUS BIIOKEHHBIX
CTPYKTYp?

a) Avro

b) CSV

c) XML

d) TXT

Yro Takoe "delta lake"?

a) OTKpBITHIH Gopmat xpaneHus nosepx data lake

b) Pemsiiimonnas bJ1

c¢) I'pacpoBas B/]

d) UucTpymMeHT BU3yanu3aluuu

Kakoii uacTpyMeHT ucnonb3yercs as opkectpamuu ML workflows?
a) MLflow

b) Apache Kafka

c¢) Apache Hadoop

d) Apache Spark

Yro takoe "data lineage"?

a) OrciexxrBaHNUe MTPOUCXOXKACHUS U IPe0Opa30BaHUM JaHHBIX

b) Meron knacrepuzanuu

¢) AJIropuT™M peKOMEHTaluii

d) TexHuka BU3yanu3aluu

Kakoii monxon ucnosb3yercs Ui 00pabOTKH MOTOKOBBIX JaHHBIX € 3aJIepKKON MeHee |
Mmc?

a) Event-driven architecture

b) Batch processing

) Microservices

d) Monolithic architecture

Uro Takoe "data fabric"?

a) Enunelii ypoBeHb foCcTyna K JaHHBIM

b) UHCTpyMEHT BU3yan3aIiuu

C) AJNITOPUTM MAIIMHHOTO O0yYEHHS

d) Merton xpaHeHus TaHHBIX

Kakoit uncTpyMeHT ucnonbs3yercs s ynpasienus ML monensamu B production?
a) Kubeflow

b) Apache Kafka

c¢) Apache Spark

d) Apache Hadoop
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Tect 3: CucTeMbl XpaHeHHs1 M BU3YaJIU3alnu JaHHBIX. Poccuiickuii cerMeHT pbIHKa

Kaxoit poccuiickuii HHCTpYMEHT UCIIOJIb3YETCs 11l BU3yaJIU3allii T€0JaHHbIX?
a) SAAunexc.Kaptol

b) Google Maps

c) 2GIS

d) OpenStreetMap

Kakas poccuiickas mnatdopma npeaocTaBisieT CepBUC PACIIO3HABAHUS JIHIL?

a) VisionLabs

b) Annexc.Ob6mako

c¢) CoepTex

d) Mail.ru Group

Kakoli poccuiickuii TpOAYKT UCIOIB3YETCS ISl YIIPaBJIECHUS JaHHBIMU?

a) DataSphere ot SInnekca

b) Google Data Studio

c) Tableau

d) Power BI

Kakoii poccuiickuii ceppuc npenoctasiseT API nins o6paboTku ecTecTBEHHOTO SI3bIKa?
a) SAnnexc.O0naxo

b) ChatGPT

c) Google NLP

d) IBM Watson

Kakoli poccuiickuii ”HCTpYMEHT UCIOJIB3YETCS JUIsl aHaJIu3a J0roB?

a) ELK Stack

b) ClickHouse

c) Grafana Loki

d) Zabbix

Kakoii poccuiickuii IpoAyKT UCTIONB3YETCS ISl XPAaHEHUSI BPEMEHHBIX PSIOB?
a) InfluxDB

b) TimescaleDB

c) VictoriaMetrics

d) Prometheus

Kaxoit poccutickuii cepuc npenoctaniseT ooinaunsie GPU nms ML?

a) Selectel

b) Annexc.O0naxo

¢) Mail.ru Cloud Solutions

d) Bce nepeuncienusie

Kaxoit poccuiicknii MHHCTpYMEHT UCIIOJIB3YETCsl 17151 YIPABICHUSI METATaHHBIMU?
a) Apache Atlas

b) DatalLens

¢) Amundsen

d) Annexc.Metpuka

Kaxoit poccuiickuii mpoAyKT UCTIOIB3YETCs ISl TOTOKOBOW 00pabOTKH JaHHBIX ?
a) Apache Kafka

b) Annexc.lToroku

¢) Apache Flink

d) Apache Spark

Kaxoit poccuiickuil cepBHC MPeOCTABISIET HHCTPYMEHTHI 1711 KOMITBIOTEPHOTO 3peHUs?
a) SAnnexc.O0nako

b) CoepTex

c) VisionLabs

d) Bce nepeuncrnennbie



Tect 4: AHajau3 JaHHBIX, 0OJbIIME JaHHbIE, HAapaBJeHust Data Science, cucrembl
OHM3HeC-aHAJIUTHKH

1. Kakoii MeToa UCIONIB3YeTCs JUIsl aHAJIU3a BPEMEHHBIX PSI0B?
a) ARIMA
b) K-means
c) SVM
d) Random Forest
2. Yro o3nauaer TepmuH "Feature Engineering" B MammmHHOM 00y4eHUN?
a) Y jasneHue Bcex PU3HAKOB
b) Co3nanue u mpeoOpa3oBaHuEe MPU3HAKOB
¢) Busyanuzanus gaHabIx
d) lllndpoBanue TaHHBIX
3. Kakoii anroputm ucnons3yercs At OOHApyKEHUS aHOMATHUNA?
a) JIuneitHas perpeccus
b) Isolation Forest
C) Jloructuueckas perpeccus
d) MeTon rmaBHBIX KOMIIOHEHT
4, Kakoi moka3areib OIICHUBAET KaueCcTBO OMHApHOU Kiaccudukamuu?
a) MSE
b) RMSE
c) ROC-AUC
d) R-squared
5. Kaxkoit HHCTpYMEHT UCTIOIB3YeTCs ISl aBTOMATHYECKOT'O MAIIMHHOTO 00yUeHUs
(AutoML)?
a) TensorFlow
b) PyTorch
¢) H2O.ai
d) Scikit-learn
6. Kakoit meTon uctonb3yercs 11t 00pabOTKU KaTeTOPHATBHBIX TPH3HAKOB?
a) One-Hot Encoding
b) Hopmanuzammst
¢) Crannaptusanus
d) PCA
7. Uro Takoe "kpocc-Banuaanusa" B MAITHHHOM 00y4eHun?
a) Y nanenue JaHHBIX
b) Paznenenue qaHHbIX Ha 00y4aroOIIyI0 U TECTOBYIO BBIOOPKH
¢) MHorokpaTHoe pa30MeHHE TaHHBIX JIJIs1 OLICHKHA MOJICIIN
d) Buzyanusaius pe3yabTaToB
8. Kaxoii anroputm HE oTHOCHTCS K aHCaMOJIEBBIM MeTO1aM?
a) Random Forest
b) Gradient Boosting
¢) K-nearest Neighbors
d) XGBoost
9. Kakoit HHCTpYMEHT UCTOIb3YeTCs JUISI BEpCUOHUPOBAHHUSI TAHHBIX ?
a) Git
b) DVC (Data Version Control)
c¢) Docker
d) Kubernetes
10. Kakoit MeToT UCIIOJIb3yeTCs JIIs OaJaHCHPOBKH KIIACCOB?
a) YaneHve mpuMepoB MaKOPUTAPHOTO Kilacca



b) SMOTE
¢) YBenuueHne Beca MUHOPUTAPHOTO KJlacca
d) Bce nepeunciiennbie

Tect 5: KoMnblOTepHble TEXHOJOTHM KAK HHCTPYMEHT XpaHeHHs, 00padoOTKH,

AaHa/Iu3a U NpeacraBJdCHUS JaHHbIX

1.

Kakas u3 MNEPCUNCICHHBIX 63,3 JaHHBIX OTHOCHUTCA K peJIHI_[I/IOHHLIM?
a) MongoDB

b) PostgreSQL

¢) Redis

d) Cassandra

Kaxkoii 361k HUCIIOJIB3YCTC IJIA 3allPpOCOB K PpCIIIIHOHHBIM Oasam I[aHHBIX?
a) Python

b) SQL

c) HTML

d) XML

Kakoii popmar nanusix HE siBrsieTcst cTpykTyprpoBaHHBIM?

a) CSV

b) JSON

c) XML

d) TekcToBbIit TOKyMEHT 0€3 pa3MeTKH

Kaxkas Texuomorus HCIOJIB3YCTCA AJId PACHPCACICHHOI'O XPAHCHU A 0O0JIBIINX ,Z[aHHBIX?
a) Microsoft Word

b) Hadoop HDFS

c¢) PowerPoint

d) Adobe Photoshop

Kaxkoii HHCTPYMCHT UCIIOJIB3YCTCA IJIA HHTepaKTHBHOfI AHAJIUTUKU I[aHHI)IX?
a) Jupyter Notebook

b) brokHoT

c) Microsoft Paint

d) Adobe Illustrator

Kaxkas HJIaTCI)OpMa IMO3BOJISACT BBIITOJHATD MMAPaJIJICIIbHBIC BBIYUCIICHUA Ha I(J'IaCTean?
a) Apache Spark

b) Microsoft Excel

c) Adobe Acrobat

d) WinRAR

Kakoii ¢popmat naHHBIX Halle Bcero ucnonb3yercs B Be6-API1?

a) JSON

b) MP3

c) AVI

d) EXE

Kakas CYB/] otHocuTca k NoSQL?

a) MySQL

b) PostgreSQL

¢) MongoDB

d) Oracle

Kakoit unctpyment HE ucnons3yercs s o00paboTKH JaHHBIX ?

a) Pandas

b) NumPy
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¢) Microsoft PowerPoint

d) SQL

Kaxkast TexHoJI0rHs1 HICHIONB3YyeTCs JUIsl KOHTEHHEPU3aluU MPUI0KEHUN?
a) Docker

b) Microsoft Word

c¢) Adobe Photoshop

d) WinZip

Tect 6: Poccuiickuii cerMeHT PbIHKA M BU3YAJIM3AIUA JaHHBIX

Kaxoit poccuiickuii mpoaykT siBisieTcst aHanorom Tableau?

a) DatalLens

b) Annexc.Merpuka

¢) 1C:AnanuTtuka

d) Tunbkod ¢ Business

Kakas poccuiickas kommanus pazpadaTsiBaeT miaat(opmy Uit KOMIBIOTEPHOTO 3pSHHUs?
a) VisionLabs

b) Anmexc

c¢) CoepTex

d) Bce BrlenepevncieHHbIe

Kakoli poccuiicKuii ”HCTPYMEHT MCIOJIB3YETCS U1l aHAJIU3a JI0roB?

a) ClickHouse

b) ELK Stack

c) Grafana

d) Zabbix

Kakoii poccuiickmii cepuc npenoctasinsier API st 06paboTku ecTecTBEHHOTO S3bIKa?
a) SAnnexc.Ob6mako

b) Coep Al

¢) Mail.ru Cloud

d) Bce BbleniepeuncieHHbIe

Kakoii Tun Busyanusanuu Jiydiie BCEro MoaAXoUT Uil 0TOOpaskeHHs! KOppessuu?
a) Jluneitnbiii rpaguk

b) Kpyrosas auarpamma

¢) Jluarpamma paccesiHus

d) 'ucrorpamma

Kakoii poccuiickuil IpoAyKT UCHIONIB3YETCS ISl XpaHEHHUS] BPEMEHHBIX PsiioB?
a) VictoriaMetrics

b) InfluxDB

c) TimescaleDB

d) Prometheus

Kakoli ”HCTpyMEHT M03BOJISIET CO37aBaTh UHTEPAKTUBHBIE BEO-AaIO0pabI?

a) Plotly Dash

b) Matplotlib

c) Seaborn

d) Pandas

Kakoii poccuiickuii cepuc npenoctasiser oonaunsie GPU st ML?

a) SAnnexc.O0naxo

b) Selectel

¢) Mail.ru Cloud

d) Bce BollenepevrcieHHble



9. Kakoii MmeToa BU3yaIH3aIiy JIy4Ille BCETO MOAXOAUT I UEPAPXHUUECKUX TaHHBIX ?
a) Jlenmporpamma
b) ['ucrorpamma
c) Box plot
d) JIuneitnblii rpapuk
10. Kakoii poccuiickuii MpoayKT sBisieTcst aHaiorom Power BI?
a) DatalLens
b) Annexc.Merpuka
¢) 1C:AnanuTtuka
d) Tunbkodd Analytics

Kpamxue memoouueckue ykazanus
[Tocne npoxok1eHus: TEOPETUYECKON YaCTH, CTYI€HTHI 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




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, 60nblUME AaHHbIe, HanpaBseHua Data Science, cucrembl

6U3Hec-aHAINTUKU

1. Kakou meTog aHanm3a faHHbIX NCMOAb3YeTCA ANS BbIABAEHUSA CKPbITbIX
3aKOHOMEPHOCTEN B BONbLINX MaccnBax MHPopMaLmMm?
a) OnucatenbHasa cTtaTucTMKa
b) Data Mining
) JInHenHas perpeccus
d) Busyanumsaumsa
MpaBunbHbIV oTBeT: b) Data Mining
2. Kakas xapaktepuctuka Big Data onuceiBaet pasHoobpasve GpopmaToB AaHHbIX?
a) Volume
b) Velocity
c) Variety
d) Veracity
MpaBunbHbIN OTBeET: ¢) Variety
3. Kakow Tmn MawmnHHOro obyyeHunsa NCNOb3yeT pa3MeYeHHble JaHHble A5
obyueHmna?
a) ObyueHue c yuntenem
b) ObyueHune 6e3 yuntens
c) CmewaHHoe obyueHne
d) Fnybokoe obyueHne
MpaBunbHbIN oTBET: a) O6yueHue ¢ yumtenem
4. Kakown MHCTPYMEHT NO3BOASET CO34aBaTb MHTEPaKTMBHbIe Aawbopabl 6e3
HanucaHma Koaa?
a) Jupyter Notebook
b) Tableau
c) Apache Spark
d) TensorFlow
MpaBunbHbIN oTBeT: b) Tableau
5. Kakow anroput™M UCnonb3yeTcs AN pasfeneHns AaHHbIX Ha rpynmnbl no
CXOXeCTn?
a) JInHerHasa perpeccus

b) Metog, k-cpeaHnx



10.

c) JepeBo pelueHui

d) SVM

MpaBunbHbIN oTtBeT: b) Metog k-cpegHnx

Kakow npouecc npeobpasyeT cbipble JaHHble B MPUrOAHbIN ANA aHaiM3a
dopmart?

a) Data Cleaning

b) Data Aggregation

c) Data Wrangling

d) Data Visualization

MpaBuabHbIK oTBeT: c) Data Wrangling

Kakown nokasaTesib OLleHNBaeT TOYHOCTb PErPeCcCMOHHON MoAenn?

a) Accuracy

b) F1-score

¢) R-kBagpat

d) Precision

MpaBunbHbIV OTBeET: ¢) R-kBagpar

Kakas 6ubnnoteka Python ualye Bcero ncnonb3syerca ana paboTbl ¢ TabANYHBIMY
AaHHbIMWN?

a) NumPy

b) Pandas

¢) Matplotlib

d) Scikit-learn

MpaBuabHbIK OoTBeT: b) Pandas

Kakown meTtos HE ncnonb3yetca ans 06paboTkn NponyLLIEHHbIX 3HAYEeHNIA?
a) YaaneHue CTpok € rnpornyckamu

b) 3ameHa cpesHUM 3HaUYeHNEM

C) 3aMeHa HynaMu

d) lWndposaHme gaHHbIX

MpaBunbHbIV oTBeT: d) LndppoBaHne aaHHbIX

Kakown nHctpymeHT ncnonbsyetcsa ansa ynpasneHus workflow B Data Science
npoekTax?

a) Apache Airflow

b) Microsoft Word



c) Adobe Photoshop
d) WinRAR

MpaBuabHbIA oTBeT: a) Apache Airflow

Tect 2: CoBpemeHHble TeXHO1I0rumn 06paboTkm 60/bLINX AAHHbIX

1. Yro Takoe "data mesh" apxutektypa?
a) [leLeHTpann30BaHHbIN NOAXOA K YNPaBAEHUIO JaHHbIMW
b) LleHTpannsoBaHHOE XpaHUANLLE AaHHbIX
¢) MeTtog Bu3yanusaunm
d) AnropuTm mMalwmHHOro obyueHus
MpaBuabHbIN OTBeT: a) [leueHTpasin3oBaHHbIV NOAXOA K YrpaB/IeHUIO
AAHHbIMU
2. Kakown nHCTpyMeHT ncnosblyetcs ana 06pabotkm rpadoBbix AaHHbIX B peasbHOM
BpeMeHun?
a) Apache Flink
b) Neo4;j
c) Apache Kafka
d) Apache Spark
MpaBunbHbIi oTBeT: b) Neodj
3. Yro Takoe "feature store" B ML?
a) LleHTpannsoBaHHOe xpaHuavLLE NMPU3HaKoOB
b) ba3a gaHHbIX AN NOroB
¢) IHcTpymMeHT Bu3yannsauunm
d) CuctemMa MOHUTOpPUHTa
MpaBuabHbIN OTBeT: a) LleHTpannsoBaHHOe XpaHUAMLLE NPU3HAKOB
4. Kakon popmaTt faHHbIX NCNoAb3yeTca A 3GGEKTUBHOIO XPaHEHMS BAOXKEHHbIX
CTPYKTYp?
a) Avro
b) CSV
c) XML



d) TXT

MpaBuabHbIN OTBeT: a) Avro

Yto Takoe "delta lake"?

a) OTkpbITbI GopMaT XpaHeHuns nosepx data lake

b) PenaunonHasa b/

¢) l'padosas b/,

d) 'HcTpymeHT B13yanmsaumnm

MpaBunbHbIV oTBeT: a) OTKPbITLIN popmaT XxpaHeHUus noBepx data lake
Kakow MHCTpyMeHT ncnonbsyetca ana opkectpaunm ML workflows?
a) MLflow

b) Apache Kafka

¢) Apache Hadoop

d) Apache Spark

MpaBunbHbIY oTBeT: a) MLflow

Yto Takoe "data lineage"?

a) OTcnexxvBaHve NPONCXOXAEHNA N Npeobpa3oBaHM AaHHbIX

b) MeTtog knactepusaumm

C) ANropuT™ pekoMeHAaLnin

d) TexHnka BM3yanuzaunm

MpaBunbHLIV OTBeT: a) OTCAEeXMBaHUE NPOUCXOXKAEHNA U Npeobpa3oBaHUiA
AaHHbIX

Kakown noaxog ncnonb3lyetca ana 06paboTky NOTOKOBbIX A@HHbIX C 3a4eP>KKOW
MeHee 1 mc?

a) Event-driven architecture

b) Batch processing

¢) Microservices

d) Monolithic architecture

MpaBuabHbIK oTBeT: a) Event-driven architecture

Yto Takoe "data fabric"?

a) EAvHbIN ypOBEHb AOCTyNa K AaHHbIM

b) IHcTpyMeHT Bu3yannsaymm

c) ANropuT™ MalUMHHOTO 0byyeHus



d) MeTtog xpaHeHVsa faHHbIX
MpaBuabHbIN OTBeT: a) EAVMHBbIV ypoBeHb A0CTyNa K AaHHbIM
10. Kakow MHCTpYMeHT ncnosb3yetca ana ynpasneHma ML mogenamu B production?
a) Kubeflow
b) Apache Kafka
c) Apache Spark
d) Apache Hadoop

MpaBunbHbI oTBeT: a) Kubeflow

Tect 3: CucTtemMbl XpaHEeHUsA U BU3ya/iM3aLun AaHHbIX. POCCUACKNIA cermeHT pbiHKa

1. Kakow pocCcMnCKUn MHCTPYMEHT UCMOAb3YeTCs ANA BU3yaan3aumm reofaHHbIX?
a) Axgekc.KapThbl
b) Google Maps
c) 2GIS
d) OpenStreetMap
MpaBuabHbIN OoTBeT: a) AHAekc.KapTbl
2. Kakas poccuinckas naatbopma npeaocTaBasieT CepBMC pacno3HaBaHUa anL?
a) VisionLabs
b) AHpekc.Obnako
c) CbepTex
d) Mail.ru Group
MpaBunbHbIV oTBeT: a) VisionLabs
3. Kakown poccnmncknin npoayKT NCNOIb3yeTca ANa ynpaBaeHUsa 4aHHbIMNU?
a) DataSphere ot fAlHaekca
b) Google Data Studio
c) Tableau
d) Power BI
MpaBunbHbIV oTBeT: a) DataSphere ot AHaekca
4. Kakown poccumckmii cepsuc npegoctanset API ana 06paboTkm ecteCTBEHHOroO
A3blka?
a) Angekc.0Obnako
b) ChatGPT
c) Google NLP



d) IBM Watson

MpaBunbHbIl oTBeT: a) AHAekc.061ako

Kakown poccnmnckmii MHCTPYMEHT UCMOJIb3YeTCa ANS aHaan3a Noros?
a) ELK Stack

b) ClickHouse

c) Grafana Loki

d) Zabbix

MpaBunbHbIl oTBeT: b) ClickHouse

Kakown poccnnckmii npoayKT UCNOAb3YyeTCa ANA XPaHEHMA BPEMEHHbIX PAAOB?
a) InfluxDB

b) TimescaleDB

¢) VictoriaMetrics

d) Prometheus

MpaBunbHbIV OTBeT: ¢) VictoriaMetrics

KakoW poccuinckmnin cepeurc npegoctaenaset obnavHble GPU gns ML?
a) Selectel

b) AHpekc.Obnako

¢) Mail.ru Cloud Solutions

d) Bce nepeuncneHHble

MpaBunbHbIN oTBeT: d) Bce nepeuncneHHblie

Kakon poCccMncKnin NHCTPYMEHT MCMOIb3YeTCa ANA ynpaBaeHna MeTagaHHbIMU?
a) Apache Atlas

b) Datalens

¢) Amundsen

d) AHpekc.MeTpuka

MpaBunbHbIN oTBeT: b) Datalens

Kakown poccninckmii MpoayKT NCMNONb3yeTcs AN NOTOKOBOM 06paboTkm AaHHbIX?
a) Apache Kafka

b) AHaekc.MoTokw

c) Apache Flink

d) Apache Spark

MpaBunbHbIN oTBeT: b) AHgekc.MoToku



10. Kakow poccrmmncknin cepBmc NpesocTaBaseT MHCTPYMEHTbI 419 KOMMbIOTEPHOTO
3peHua?
a) Anpekc.0Obnako
b) CbepTex
¢) VisionlLabs
d) Bce nepeuncneHHblie

MpaBunbHbIn oTBeT: d) Bce nepeuncneHHble

Tect 4: AHanu3 paHHbIX, 60nblUMe AaHHbIe, HanpaBseHua Data Science, cucrembl

6Uu3Hec-aHAINTUKU

1. Kakou MeTog UCnonb3yeTcs ANA aHaAn3a BPEMEHHbIX PALOB?
a) ARIMA
b) K-means
c) SVM
d) Random Forest
MpaBuabHbIK OoTBeT: a) ARIMA
2. Y70 03Hauaet TepmuH "Feature Engineering" B MalwmHHOM 06yyeHnmn?
a) YpaneHve Bcex NpmM3HaKoB
b) Co3paHre n npeobpazoBaHme NPU3HAKOB
¢) Busyanuzauma gaHHbIX
d) lWndposaHme faHHbIX
MpaBunbHbIl oTBeT: b) Co3gaHue n npeobpasoBaHMe NPU3HAKOB
3. Kakow anroputm ncnonb3syetcs Ana 0OObHapy>KeHUs aHoManunm?
a) JlInHenHas perpeccus
b) Isolation Forest
¢) Jlornctnyeckas perpeccus
d) MeToza rnaBHbIX KOMMOHEHT
MpaBunbHbIN oTBeT: b) Isolation Forest
4. Kakown nokasaTte/ib OLeHMBaeT KauecTBO HMHapHOW knaccnbumkaumm?
a) MSE
b) RMSE
c) ROC-AUC



d) R-squared

MpaBuabHbIK oTBeT: ¢) ROC-AUC

Kakon MHCTPYMEHT MCMOoNb3yeTcs ANA aBTOMATUYECKOro MallMHHOro obyyeHus
(AutoML)?

a) TensorFlow

b) PyTorch

¢) H20.ai

d) Scikit-learn

MpaBunbHbIN oTBeT: ¢) H20.ai

Kakon meTog ncnonbsyetca aAns o6paboTkm KaTeropmanbHbIX NMPU3HAKOB?
a) One-Hot Encoding

b) Hopmanunsauwns

¢) CraHpapTtusayma

d) PCA

MpaBuabHbIN OoTBeT: a) One-Hot Encoding

Uto Takoe "kpocc-Bannaaumsa” B MaWIMHHOM O6yyYeHnn?

a) YaaneHue AaHHbIX

b) PazgeneHve agaHHbIX Ha 0By4YaroLLyO 1 TECTOBYHO BbIGOPKM

¢) MHorokpaTtHoe pa3bueHune faHHbIX A5 OLLEHKM MOAEeNu

d) Busyanmsauma pesynbratoB

MpaBunbHbIN oTBeT: ¢) MHOrokpaTtHoe pa3bueHue faHHbIX AN OL,EHKU
Moaenu

Kakown anropntm HE oTHOCUTCA K aHCamMbaeBbIM MeTOAaM?

a) Random Forest

b) Gradient Boosting

c) K-nearest Neighbors

d) XGBoost

MpaBunbHbIY oTBeT: ¢) K-nearest Neighbors

Kakon MHCTPYMEHT MCMoNb3yeTca ANA BEPCUOHNPOBAHMA AaHHbIX?
a) Git

b) DVC (Data Version Control)

c) Docker



d) Kubernetes

MpaBunbHbIK oTBeT: b) DVC (Data Version Control)
10. Kakon meTog ncnonb3yetca ana 6anaHCMpPOBKN K1accoB?

a) YpaneHve npMmMepoB MaxopuUTapHOro KJacca

b) SMOTE

C) ¥YBeanmyeHve Beca MMHOPUTAPHOTO Kacca

d) Bce nepeuncneHHblie

MpaBunbHbIY oTBeT: d) Bce nepeuncneHHble

Tect 5: KomnbloTepHble TEXHONOIMN KaK MHCTPYMEHT XpaHeHUus, o6paboTtku,

aHa/in3a n npeacTtaB/iIeHNA AaHHbIX

1. Kakas n3 nepeuncneHHbix 6a3 gaHHbIX OTHOCUTCA K PENALMOHHBIM?
a) MongoDB
b) PostgreSQL
¢) Redis
d) Cassandra
MpaBunbHbIN oTBeT: b) PostgreSQL
2. KakoWw A3bIK NCMOb3yeTca A4 3aMpOCoB K PenauMoHHbIM 6a3am AaHHbIX?
a) Python
b) SQL
c) HTML
d) XML
MpaBunbHbIN oTBeT: b) SQL
3. Kakown ¢opmart gaHHbIx HE ABnseTca CTpyKTypupOBaHHbIM?
a) CSV
b) JSON
c) XML
d) TekcTOBbIN AOKYyMEHT 6e3 pa3meTku
MpaBunbHbIV oTBeT: d) TeKcToBbIN J4OKYyMeHT 6e3 pasmeTku
4. Kakas TexHON0rna NCnonb3yeTcs AN pacrnpeseneHHOro XxpaHeHns 60bLwmnx

AaHHbIX?



a) Microsoft Word

b) Hadoop HDFS

c) PowerPoint

d) Adobe Photoshop

MpaBuabHbIK oTBeT: b) Hadoop HDFS

. Kakown MHCTpyMeHT ncnonb3yeTca AN MHTEPAKTUBHOW aHaUTUKK AaHHbIX?
a) Jupyter Notebook

b) BaokHOT

¢) Microsoft Paint

d) Adobe Illustrator

MpaBunbHbIN oTBeT: a) Jupyter Notebook

. Kakas nnatdopma no3BonseT BbINOAHATb NapaniesbHble BblUMCAEHUA Ha
Knactepax?

a) Apache Spark

b) Microsoft Excel

c) Adobe Acrobat

d) WinRAR

MpaBunbHbIN oTBeT: a) Apache Spark

. Kakon dopmat gaHHbIX Yalle Bcero ncnonbyetca B Be6-API?
a) JSON

b) MP3

c) AVI

d) EXE

MpaBunbHbIV OTBeT: a) JSON

. Kakas CYb/, otHocutca kK NoSQL?

a) MySQL

b) PostgreSQL

¢) MongoDB

d) Oracle

MpaBunbHbIV oTBeT: ¢) MongoDB

. Kakon nHctpymeHT HE ncnonb3yetcs ana o6paboTtkm gaHHbIX?
a) Pandas

b) NumPy



¢) Microsoft PowerPoint
d) SQL
MpaBuabHbINA oTBeT: ¢) Microsoft PowerPoint
10. Kakas TexHONOrvs UCNONb3YyeTcs A8 KOHTEMHEPU3aAL MM MPUNOKEHNN?
a) Docker
b) Microsoft Word
c) Adobe Photoshop
d) WinZip

MpaBunbHbIY oTBeT: a) Docker

TecT 6: PocCcMUCKNIA cerMeHT pbiHKa U BU3yaZin3auusa AaHHbIX

1. Kakow poccnmmncknin npoayKT saBaseTca aHanorom Tableau?
a) DatalLens
b) AHpexkc.MeTpuka
c) 1C:AHanntunka
d) TuHbKO D Business
MpaBuabHbIK OTBeT: a) Datalens
2. Kakas poccuiickas koMnaHua pa3spabatbiBaeT naatGopmMy A5 KOMMNbHOTEPHOTO
3peHua?
a) VisionLabs
b) Anaekc
c) CobepTex
d) Bce BbillenepeyncneHHbole
MpaBuabHbIK oTBeT: d) Bee BbilwenepeuncnieHHble
3. Kakown poCcCMMnCKMIN NHCTPYMEHT MCMOJIb3YyeTCa ANA aHanm3a N10oros?
a) ClickHouse
b) ELK Stack
¢) Grafana
d) Zabbix
MpaBuabHbIl oTBeT: a) ClickHouse
4. Kakou poccurickmii cepsuc npegoctasnset APL ans 06paboTkm ecTteCTBEHHOIO
A3blKa?

a) Angekc.0Obnako



b) Céep Al

¢) Mail.ru Cloud

d) Bce BbienepeyncieHHble

MpaBunbHbIK oTBeT: d) Bce BbllwenepeuncieHHble

Kakow Tmn BM3yanmsaumm ny4ile BCEro noAxoamnT Ans oTobpaxeHuns
Koppenaunmn?

a) JInHenHbIn rpadumk

b) Kpyrosasa gnarpamma

¢) Anarpamma paccesHus

d) N'mcrorpamma

MpaBuabHbIV OTBeET: €) lnarpamma pacceaHnA

Kakol poccninckmii MpoayKT NCMNOAb3YeTCs AN XPaHEHUA BPEMEHHbIX PAJ0B?
a) VictoriaMetrics

b) InfluxDB

¢) TimescaleDB

d) Prometheus

MpaBunbHbIV oTBeT: a) VictoriaMetrics

Kakol MHCTpyMEeHT NO3BO/IAET CO3aBaTb MHTEPaKTUBHbIe Be6-galwbopabl?
a) Plotly Dash

b) Matplotlib

¢) Seaborn

d) Pandas

MpaBunbHbIY oTBeT: a) Plotly Dash

Kakow poccuincknin cepsuc npesoctaBaset obnavHble GPU gns ML?
a) Anpexkc.0Obnako

b) Selectel

¢) Mail.ru Cloud

d) Bce BbiwenepeyncneHHble

MpaBunbHbIN oTBeT: d) Bce BbilwenepeuncieHHble

Kakon meToz BM3yannsaumm aydlle BCErO NOAXOANUT ANA NepapXNUYeCcKmx
AaHHbIX?

a) Jenpporpamma

b) MmcTtorpamma



c) Box plot
d) JlnHenHbIN rpadmk
MpaBunbHbIV OTBET: a) [leHAporpamma
10. KakoV poccumicknin npoaykT sABaseTcs aHanorom Power BI?
a) DatalLens
b) AHgekc.MeTpuka
¢) 1C:AHanutmka
d) TvHbkodd Analytics

MpaBunbHbIV oTBeT: a) Datalens



	rpd4_0.pdf
	rpd4_2.pdf
	rpd4_4_0.pdf
	rpd4_4_1.pdf

