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

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

1. M3yunuTh OCHOBBI KOMITBIOTEPHBIX TEXHOJOTMHA KaK HMHCTPYMEHTa st
XpaHeHusl, 00pabOTKH U MPECTaBICHHS JaHHBIX.

2. OcBouTh METOABI aHadM3a MAaHHBIX, BKJIIOYas paboTy C OOJNbIIMMHU
JAaHHBIMH, CHCTEMaMH OM3HEC-aHAIMTHKY U HanpasieHusMu Data Science.

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

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

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

S. OcCBOUTH METO/IbI YUCIIEHHOTO U HEYMCICHHOTO aHAJIM3a IaHHBIX, BKIII0Yast
BHU3yAJIN3aL1IO [T0KA3aTENIEH U 3aBUCHMOCTEH.

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

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

8. HayuuTtbcs MHTEpIpeTHpPOBaTh Pe3ybTaThl aHATU3a U IPUMEHSTh UX IS

IIPOTHO3UPOBAHUS U IIPUHATHUS PELLICHUI.

[TnaHupyeMbIMA pe3yabTaTaMH OOyYCHUsI 110 TUCUUILIMHE (MOAYJIIO), SBISIOTCS 3HAHUS,
yMEHMsI, HaBbIKU. [lepeueHp MaHupyeMbIX pe3ysIbTaToB OOyYeHUsS MO JUCUUIUIMHE (MOIYJIIO),
COOTHECCHHBIX C IUIAHHUPYEMBIMH pe3yJIbTaTaMHi OCBOCHHS 00pa30BaTENIbHON MPOrPaMMBL,
npezcTasieH B Tabnuue 1.

Tabmuna 1 — Komnerenimu, popmupyeMblie B pe3yibTaTe U3y4eHUs TUCITUTUIUHBI (MOTYIIS)

Pe3ynbraTbl 00y4eHus 110 AUCIUIUINHE
Koa n Konn
OpMYJIUPOBKa
Hasganne OIIOII ¢ Ko
(opmynmnposka WHANKATOpa A
BO, cokpaiuennoe
KOMITETEHIINH JOCTHKEHUS pe3ynb DopMyIMpOBKa pE3yNbTaTa
KOMIICTCHIITHA
Tara
38.04.04 OIIK-4 : Cniocoben | OTIK-4.3B: P1 3HaHHE | COBPEMEHHBIX
«[ocynmapcTBeHHOE | OpPraHU30BBIBATH [pumensier HaTpaBJICHUH pa3BUTHA
Y MYHUIIMIIATEHOE | BHEIpECHHE MIpOTpaMMHEIE KOMITBIOTEPHBIX
YIpaBJICHUE) COBPEMEHHBIX HHCTPYMEHTAJIHHBIE TEXHOJIOTHIA
(M-TY) HHPOPMALHOHHO- CpeIcTBa JIst POl | YMeHue | mpumeHSTH
KOMMYHUKAIIMOHHBIX | PEIICHUS COBpPEMCHHBIC
TEXHOJIOTHH B CTaHIAPTHBIX 3a7a4 HalpaBJIeHus
COOTBETCTBYIOIIEH npodeccuoHaTbHOM KOMITLFOTEPHBIX
coepe NESTSIIbHOCTH TEXHOJIOTUH ISt
po¢eCcCHOHATBHOM XpaHeHus1, 00paboTKu 1
JICSTEILHOCTH U Mpe/ICTaBICHUS
obecreunBaTh TaHHBIX
MH()OPMALTHOHHYIO PJI1 Hapeik | pa6GoTsr ¢
OTKPBITOCTH HHCTPYMEHTaMU
NEATEIIBHOCTHA aBTOMATU3UPOBAHHOMN
opraHa BJIacTH 06paboTKH
nHdopmanuu

B nmponecce OCBOCHUA OUCHUINUIMHBI PEIHAOTCA 3aJa4d BOCIIMTAHUA TAPMOHUYHO
paSBPITOfI, HanI/IOTI/I‘IHOI\/'I n conuaJibHO OTBETCTBEHHOM JHMYHOCTH Ha OCHOBE TPpAaAUIIUOHHBIX



POCCHICKHX TyXOBHO-HPaBCTBEHHBIX U KYJIBTYPHO-UCTOPUYECKUX LIEHHOCTEH, NIPEACTaBICHHBIC

B TaOnuite 1.2.

Tabmuua 1.2 — L{eneBbie OpueHTHPHI BOCIIUTAHUS

BocnuTarteabHbIe 321244

DopMUpPOBaHUE LICHHOCTEH

IeneBble OpUEHTHPHI

@®opMHpOBaHHe HAYYHOT0 MHPOBO33PEHUS U KYJbTYPbI MbIIILJIEHHUSA

CDOpMI/IpOBaHI/Ie OCO3HaHus ICHHOCTHU
Hay4YHOI'0 MUPOBO33PCHUA U KPUTUYCCKOI'O
MBIIIJICHUA

I'ymanusm

CucteMHOE MEIIICHHE

fl)opanOBalme KOMMYHUHKATUBHBLIX HABBIKOB U KYJbTYPbI 0o0IIeHusT

®dopMupoBaHHe HABBIKOB ITyOJIMYHOTO
BBICTYIJICHUS U NIPE3EHTAIM CBOUX HIEH

Bzaumonomoris u
B3aMMOYBayKE€HHE

YMmenue paboTaTh B KOMaHIE U
B3aHMOIIOMOIIIb

2 Mecto aucuuniuHbl (MoayJisi) B ctpykrype OIIOIT

HI/ICHI/IHHI/IHa «TexHonoruu I/ICKYCTBGHHOFO HHTCIIICKTA» OTHOCHUTCA K BJ'IOKy 1

Jucuunauael (MOIYIIH)

3. O0bem AUCHUNIMHBI (MOAYJIS)

O0bemM JUCHUIUIMHBI (MOAYJSl) B 3aYETHBIX E€IUWHUIIAX C YKa3aHUEM KOJIMYECTBA
aKaJeMHYECKHX YacOB, BBIICJICHHBIX HAa KOHTaKTHYIO paboTy ¢ obOydarommumucsa (10 BUIAM
yueOHBIX 3aHATUI) U HA CAMOCTOATEIbHYIO padOTy, IPUBE/EH B Tabaue 2.

Tabnuua 2 — O6mas TpyJ0eMKOCTb AUCHUIUINHBI

C Tpyno- O0BbeM KOHTaKTHOH paboTHI (Jac)
eMecTp | emkocTb
(0D0)
Hassanue OITOIT f)D60 P 1\22_1 YacTtb 203078 AVIHTODHAS Bueaynu- CPC ?T()Tpe]:fi
BO H};{ YII Kypc YAHTOP TOpHast N
(300, (3.E) | Beero 1
0390) nex. | mpak. | mab. | ITA | KCP
38.04.04
T'ocynapcTBenHOE
u 00 MOL.B 2 2 37 8 28 0 1 0 35 3
MyHHIMIIAIBHOE
yIIpaBJIcHHUE

4 CTpyKTypa U coiepKaHue M CUMILIHHBI (MO1YJIs1)

4.1 CTpykTypa aucuumjinHbl (MoxyJs) nist OPO

Temarnueckuil IaH, OTPAKAIOUIMI COJAEp)KAaHUE AMCLUMILIMHBI (IIEPEYEHb PA3AEIOB U
TeM), CTPYKTYPHUPOBAHHOE 110 BUJIaM y4e€OHBIX 3aHATHH C yKa3aHHEM UX 00bEMOB B COOTBETCTBUU
¢ yueOHBIM IJIaHOM, NpHUBeJieH B Tabauie 3.1
Tabnuma 3.1 — Pazgensl JUCHUIUIMHBL (MOAYJS), BUABI yUeOHOU NEATENbHOCTH U (HOpMBI

TeKymero KoHTpodis anst OPO

| Ne I HazBaHue TeMbl |

Koi-Bo yacoB, 0TBeIeHHOE Ha

I Dopma I




Konx pe- TEKYIIEro KOHTPOJIS

3ynbTara Jlex [Ipakr JIab CPC
00y4eHust
KoMrbroTepHbIe TEXHOIOTHH
KaK HHCTPYMEHT XpaHCHHS,
1 | o6paboTku, aHanM3a 1 Pa1 2 0 0 1 Tect
HPEICTABICHNUS JaHHBIX U
uHbopMaImu.
AHanu3 JaHHBIX, OOJIBIIKE
2 | A@HHPIC, HANPABJICHHA Data Pl 2 0 0 1 [MpakTnyeckas paboTa

science, CUCTEMbI OM3HEC-

AHAIMTHKH.

CucTeMsbl XpaHeHHS U

3 | Busyanusanuu qaHHBIX. P2 2 0 0 1 Tect

Poccuiickuii CErMeHT phIHKa.

TloAroToBKa AaHHBIX JJIs

aHaIM3a U BU3YaJIU3alHH.

4 | HavajbHbIC HABBIKH. P13 0 4 0 4 Tecr

TabnuuHBIE IPOIIECCOPHI,

(hopMaThl XpaHCHUS IaHHBIX.

5 Hucrosgie 1 HEtMCIOBbIC Pa2 0 4 0 2 IMpakTnyueckas paboTta
JTaHHbIE (BEIOOPKH, BEKTOPHI).

YucnoBsle XapaKTepPUCTUKH

6 BEIGOPOK. PI3 0 2 0 2 IMpakTuyeckas paboTa
7 | Heuncnossle nanuble. P13 0 2 0 2 MPAKTHYECKOE 3aJaHUe
MaccuBbI JaHHBIX
8 (raradpeiivbr). P12 0 2 0 4 IMpakTuyeckas paboTa
9 KoPpeHHHHOHHuO_ 0 4 0 6 [pakTuueckas pabota
pErpeccHOHHbIN aHAIH3.
10 | Merons! knaccubuKaimm. 0 4 0 6 IMpakTuyeckas paboTa
11 Cucremst acca low-code, Pl 2 6 0 6 IMpakTuyeckas paboTa
no-code.
HToro no Tabauue 8 28 0 35

4.2 Copep:xanue pa3aejoB U TeM JUCHUITHHBI (Moayas) Aias ODO

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

Coneprxanue Tembl: COBpeMEHHbIE HAlpPaBJIEHUS PA3BUTHUS KOMIBIOTEPHBIX TEXHOJIOTUH.
MeTtoibl U cpesicTBa XpaHEHUs], 00padOTKH, aHAIN3a U NIPE/ICTAaBICHMSI JaHHBIX U UH(pOpMaILUH.

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

Bunsl camocTosTensHONW MOATOTOBKU CTYAECHTOB 10 T€Me: MOATOTOBKA K MPAaKTUYECKOU
pabore.

Tema 2 Ananuz oannulx, Oonvuiue oannvle, Hanpasnenus Data science, cucmembl OuzHec-
AHATUMUKUL.

Conepxanre TeMbl: OCHOBHBIC METOJIBI aHAIM3a JaHHBIX, pa3audus HampasiieHud Data
science, X MPaKTUYECKOE MTPUMEHEHHUE.

@dopMBI ¥ METOJIBI TIPOBEJACHHS 3aHITHHA 1O TeMe, MPUMEHsSEeMbIe O00pa3oBaTElbHBIC
TEXHOJIOTHH: JIEKIIUS, TPAKTHUECKOE 3aHATHE.

Bunel caMoCTOSATEIbHON TTOJATOTOBKH CTYJICHTOB TI0 TEME: MOJTOTOBKA K MPAKTUIECCKON
pabore.

Tema 3 Cucmembl XxpaneHus u 8U3yaIu3ayuy 0auHvix. Poccutickuil cezmenm pulHKa.

Conepxxanne Tembl: Knaccudukamuss cucteM XpaHCHHS W BU3YyalW3allH JTaHHBIX.
[IpuMepsl TaKMX CUCTEM OT OT€UECTBEHHBIX MPOU3BOIUTENEH.

®opMBI ¥ METOABI TPOBEICHUS 3aHATHH MO TeMe, MpPUMEHseMble 00pa30oBaTeIbHBIC
TEXHOJIOTHH: JIEKIUS, TPAKTUYECKOE 3aHSATHE.



Buael caMoCTOSATENbHON NOATOTOBKU CTYAEHTOB IO TEME: MOATOTOBKA K MPAKTUYECKOU
pabore.

Tema 4 I[loocomoska Oaunbix 01 ananuza u eusyanuzayuu. Hauanvnvle Hasviku.
Tabauunvle npoyeccopul, popmamul XpaneHus OAHHbIX.

Conepkanne Tembl: @opmupoBanue aatadpeiiMoB B TabimyaroM mnpoueccope (MS Excel |
Open Office Calc). @opmar xlIsx, csv, txt. [Torck ommOOK (YHCIOBBIC NAHHBIC), KATETOPUHU
Ha3BaHbI MO-Pa3HOMY, 00bEJUHEHHE KATETOPUHL.

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

Buael caMoCTOSATENbHON NOATOTOBKU CTYAEHTOB IO TEME: MOArOTOBKA K MPAKTUYECKOU
pabore.

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

Copepxanne Tembl: J[MCKpeTHBIC, HENPEphIBHBIC JaHHbIC. B deM ornmume. CriocoObl
BU3YIIU3aIlUH OT/ICJIBHBIX TIOKa3aTeNel U 3aBHCUMOCTEH.

@dopMBI ¥ METOJBI TPOBEACHHS 3aHITHHA 1O TeMe, NMPUMEHSIEMbIe 00pa30BaTeIbHBIC
TEXHOJIOTUH: JICKIHS, TPAKTUICCKOE 3aHSITHE.

Bunbsl caMocTOATEIbHON TTOATOTOBKH CTY/ICHTOB TI0 TEME: TOJATOTOBKA K MPAKTUYCCKOU
pabore.

Tema 6 Yucnosvie xapakmepucmuku 6b100pPOK.

COI{Cp)KaHI/Ie TeMmbl: CTaTUCTHYECKAS OLCHKA YUCJIOBBIX TAaHHBIX.

@®opMbl U METOZBI MPOBEACHUS 3aHATUH O TeMe, MPUMEHsSEMbIe 00pa3oBaTEIbHbBIC
TCXHOJIOTHUHU: JICKIUSA, MPAKTUICCKOC 3aHATHC.

Buapl caMoCTOsATENbHOM TIOJTOTOBKH CTYACHTOB 110 TeMeE: MOATOTOBKA K MPAKTUYECKON
pabore.

Tema 7 Heuucnoswie oannwie.

Conepsxanne TeMbl: OLIEHKA YaCTOT U PaCIPEEIICHHS BEPOATHOCTEN.

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

Buapl caMoCTOSITENBHON MOATOTOBKH CTYJAEHTOB MO TEME: MOJATOTOBKA K MPAKTUYECKON
pabore.

Tema 8 Maccuevl danuvix (Oamagpetimol).

Coneprxanne Tembl: OnieHKa KauecTBa TaHHBIX. DOPMUPOBAHUE «CPE3OBY.

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

Buasl caMocTosTeNnbHONW MOATOTOBKM CTYAECHTOB 110 TeMe: MOATOTOBKA K MPAKTUYECKOH
pabore.

Tema 9 Koppensayuonno-pecpecCuoHublil AHAIU3.

Conepxxanne Tembl: JIMHEHbIE MOJENM, OLICHUBAHWE MOJENEH, WHTEpHpeTalns
pe3yJbTaTOB, BU3yaIn3alus, IPOTHO3.

@opMBl ¥ METOJBI TPOBEACHHS 3aHITHA TO TeMe, MpUMEHseMble 00pa3oBaTelIbHBIC
TEXHOJIOTHH: JICKITUS, TPAKTUUIECKOE 3aHSATHE.

Buabl caMoCTOSITENbHON MOATOTOBKHM CTYJAEHTOB MO TEME: MOATOTOBKA K MPAKTUYECKOM
pabore.

Tema 10 Memoow knaccugpuxayuu.



Conepxxanne teMmbl: baiiecoB knaccugukarop, aepeBbs pemieHud. OIEHKH KadyecTBa
KJIacCU(pUKALMHU, BU3yaTIU3alUs.

@opMBI ¥ METOJBI TPOBEACHHS 3aHITUH 1O TeMe, MPUMEHSIeMble 00pa30BaTeIbHBIC
TEXHOJIOTMH: JIEKIUS, TPAKTUYECKOE 3aHATHE.

Buael caMoCcTOsATENbHONM MOATOTOBKU CTYACHTOB IO TEME: MOArOTOBKA K MPAKTUYECKOU
pabore.

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

Conepkanurie Tembl: [IpumeHeHue cucteMm kiacca low-code, no-code i perieHus
MPaKTUYECKHX 3aJ1ay aHaIn3a OM3HEC-TaHHbIX.

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

Buael caMoCcTOSATENbHOM MOATOTOBKU CTYACHTOB IO TEME: MOArOTOBKA K MPAKTUYECKOU
pabore.

5 Meroguyeckne YyKazaHUusl s OOYYAKOIIMXCH MO0 M3YYEHHI0 M Ppealu3aluu
AMCUUIIMHBI (MOIYJIs1)

5.1 Meroanyeckue peKOMEHIANMHM O0YYalOIIMMCH 10 H3YYeHHI0 IMCHUIUIMHBI W 1O
00ecrevYeHH 0 CAMOCTOSITEJILHOM PadoThI

MeToanyeckue peKOMeH/IALHH 110 OPTaHU3ALMH CAMOCTOSITeIbHOM PadoThI

B xozme u3yuyeHHMs AMCUMILIMHBI CTYIEHTBI JIOJKHBI IOCEIIATh ayJAWTOPHBIE 3aHATUS
(JIeKIuK, MpaKkTUYECKue 3aHATUS, KOHCyibTanuu). Ocoboe MecTO B OBJIAJEHUM YaCTbl TEM
JAHHOM JUCHUIUIMHBI OTBOJUTCSI CAMOCTOATENBHON padoTe, MpH 3TOM BO BpeMs ayIUTOPHBIX
3aHATUI MOTYT OBITH PACCMOTPEHBI U NMpopaboTaHbl HauboJee BaXKHbIE M TPYIHBIE BOIIPOCHI 110
TOM WM WMHOM TeMe NIMCUUIUIMHBI, a IPUMEHEHUE YK€ OCBOCHHBIE HABBIKOB B CMEXHBIX
TEXHOJIOTUSX BBIHECEHBI HA CAMOCTOSATEIIbHOE 00yUEHHE.

B cooTrBercTBUM € y4yeOHBIM IUIAHOM HAIpaBJIEHUS MOJATOTOBKH MPOLIECC H3YyYEHUs
JUCLUIUINHBI IPEyCMaTPUBAET IPOBEIACHNE JIEKINH, IPAKTUUECKUX 3aHATUN, KOHCYJIbTAlUH, a
TaK)K€ CaMOCTOSITENIbHYIO pabOTy CTY/IEHTOB.

Hwxe nepeuncnens! npelHa3HAuYEHHBIE 1)1 CAMOCTOSTEIBHOTO U3YUYEHUS CTYyJEHTAMH T€
BOIPOCHI, KOTOPbIE BO BPEMsI IPOBEICHUS aAyAUTOPHBIX 3aHATUN M3y4YalOTCs HEIOCTATOYHO WIIU
U3y4eHHe KOTOPBIX HOCUT 0030pHBII XapakTep.

Ilepeuenb U TeMaTHKA CAMOCTOSATEJIBLHBIX PA0OT CTYI€HTOB M0 AUCHHUILINHE

1. Teopus BeposTHOCTEM
2. Ilpuknagnas cTaTucTHKA

5.2 OcoOeHHOCTH OpraHu3anuu OO0y4YeHHs JJs JMI C OrPAHUYEHHBIMH BO3MOKHOCTSMH
310pPOBbSI U HHBAJIH/I0B

[Tpu HeoOXx0MMMOCTH 00YYAIOIIMMCS U3 YUCIIA JIUI] C OTPAHUYEHHBIMA BO3MOXKHOCTSIMU
3JI0POBbSI 1 MHBAIUIOB (I10 3asIBIICHHIO 00YYAIOIIET0Cs) MPEI0CTABISCTCS yueOHast
uH(pOopMalus B JOCTYNHBIX (pOpMax C yUETOM MX UHAUBUAYATbHBIX NCUXO(PU3UUECKUX
0COOEHHOCTEIA:

- JUIS JIUIL C HAPYLIEHUSIMU 3PEHUS: B TIeUaTHOU (hopMe yBeTMUEHHBIM HIPUPTOM; B popMme
JJIEKTPOHHOI'O  JTOKYMEHTa; VMHJUBHyaJIbHbIE KOHCYJIbTAllUU c [IPUBJICYCHUEM
TU(dI0CYpIOTIEPEBOIUNKA; MHINBUAYAIbHbBIE 3aaHHsI, KOHCYJIbTAIlUHN U Jp.



- IS JTUIT C HAPYIIEHUSIMU CITyXa: B TIeyaTHOU hopMme; B (hopMe STEKTPOHHOTO JOKYMEHTA;
WHJIUBUIyaJIbHbIE KOHCYJBTAallUW C NPHUBJICYECHHEM CYpPAONEPEBOIUNKA; HWHANBUIYAJIbHbIE
3aJlaHusl, KOHCYJIbTAlUH U JIp.

- 17151 JIUI] C HAPYILIEHUSIMU OIIOPHO-JIBUTATENILHOTO armapara: B ne4atHoit oopme; B popme
ANEKTPOHHOIO TOKYMEHTA; UHAUBUIYaJIbHbIE 3a1aHUs1, KOHCYJIbTALIUU U 1.

6 ®oH OLIEHOYHBIX CPEICTB JJIfl MPOBEAEHUS TeKYIero KOHTPOJISI U MIPOMeKYTOYHOM
arTecTauuu 00y4aromMXcs M0 JMCUMILINHE (MOTYJIIO0)

B coorBerctBun ¢ tpeboBanumsmu DPI'OC BO gns arrecranmm 0oOy4aromuxcs Ha
COOTBETCTBUE HX IEPCOHATBHBIX JOCTHIKCHUH ITUIAHUPYEMBIM pe3ylibTaTaM OOYYCHHS TI10
JTUCIUTIINHE (MOAYJII0) CO3/1aHbl (POH/IBI OIEHOYHBIX CPEICTB. THUIOBBIC KOHTPOJILHBIC 3a/IaHHUS,
METOJMYECKHE MaTepuasbl, OINPEACISIONIME MPOIEAYPhl OLICHUBAHUSA 3HAHUM, YMEHHU U
HAaBBIKOB, a TAK)KE KPUTEPHUH U ITOKA3aTEIH, HEOOXOIUMBIE JJIsl OIIEHKH 3HAHUM, YMEHU, HABBIKOB
U XapakTepu3ymllnue OdTambl (HOPMHUPOBAHHS KOMIIETCHIIMA B  MPOILECCE OCBOCHUS
00pasoBarebHON MTPOrpamMMBbl, IpeAcTaBieHbl B [Ipunoxennn 1.

7 Y4eb6HO-MeTOAMYECKOEe M HH(POPMALMOHHOE 0O0ecnieyeHue TUCIHUILINHBI (MO1yJIs1)

7.1 Ocnoenas rnumepamypa

1. AHanu3 naHHBIX : yueOHUK 1715 By30B / moa penakuueii B. C. Mxutapsna. — Mocksa :
WznatenbcrBo FOpaiit, 2025. — 448 ¢. — (Bricuiee oopazosanne). — ISBN 978-5-534-19964-2.
— Texct : osnexktponuHsli // OOpa3oBatenbHas mnatdopma HOpaiit [caiit]. — URL:
https://urait.ru/bcode/560311 (mara obpamenus: 01.09.2025).

2. beccmepthbiii, M. A. HckyccTBeHHBIH HHTENIEKT. BBeneHHE B MHOroOareHTHBIC

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

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

3. Kpusomnanos, C. f., Marematuka Ha Python : yue6nux / C. 5. KpuBomanos, M. b.
XpunynoBa. — MockBa : KnoPyc, 2022. — 455 ¢. — ISBN 978-5-406-09765-6. — URL.:
https://book.ru/book/943665 (nata ob6pamenus: 18.06.2025). — TekcT : 37E€KTPOHHBIMH.

7.2  Jlonoanumenvhas tumepamypa

1. KosaneBa, M. A., Ananu3 manspiX : ydeOHoe mocooue / M. A. Kosanepa, P. U.
bremupoBa. — Mocksa : Pycaitnc, 2023. — 62 c¢. — ISBN 978-5-466-02238-4. — URL:
https://book.ru/book/947451 (nata ob6pamenus: 18.06.2025). — TekcT : 37E€KTPOHHBIMH.

2. Tlapmmunesa, JI. C., MHoromepHblil aHanu3 naHHbIX Ha Python : ywueOnuk / JI. C.
[Mapmmanesa, A. A. ITapmuaneB. — Mocksa : KaoPyc, 2024. — 129 ¢. — ISBN 978-5-406-
12606-6. — URL: https://book.ru/book/951954 (nata obpamenus: 18.06.2025). — Tekcer :
AJIEKTPOHHBIN.

3. IlporonesikonoB A.B., ITeiioB I1.A., CanoBuukos B.E. Anroputmsl Data Science u ux
npakThueckas peanuzarnus Ha Python : YdueOnoe mocobue [DnextponHslii pecypc]| : Uuppa-
Nmxenepus , 2022 - 392 - Pexxum nocryna: https://znanium.com/catalog/document?id=417222

4. ConoBbeB, B. 1., AHanu3 gaHHBIX B SKOHOMUKE: Teopust BEpOSITHOCTEH, TIPUKIIaTHAS
CTaTUCTHKa, 00paboTka M aHanu3 AaHHbIX B Microsoft Excel. : yuebnuk / B. M. ConoBbeB. —
MockBa : KnoPyc, 2025. — 497 c¢. — ISBN 978-5-406-13693-5. — URL:
https://book.ru/book/955517 (nata ob6pamenus: 18.06.2025). — TeKCT : 2MEKTPOHHBIMA.



7.3 Pecypcol unghopmayuonno-menekommynuxayuonnou cemu '""Hnmepnem',
eK04an npogeccuonanvhvie 06a3vl OAHHLIX U UHPOPMAUUOHHO-CRPABOUHbIE
cucmemul (npu HeodXO0UMOCMU):

1. O6pazoparenshas miatpopma "FOPAIT"

2. DOnextponHas Oubmmoreunas cucrema ZNANIUM.COM - Pexwum npocrymna:

https://znanium.com/

3. DnekTponHOo-O6nbaMoreunas cucrema "BOOK.ru"

4. Open Academic Journals Index (OAJI). [Ipodeccuonanbuas 6a3a maHHBIX - Pexxum

noctyna: http://oaji.net/

5. Ilpesunmentckas Oubmuoreka wuMm. b.H.Enpimaa (0a3a [maHHBIX —pa3iHYHBIX

npodecCHOHANIBHBIX 00acTei) - Pexxum nocryna: https://www.prlib.ru/

6. Hudopmannonno-crpaBounas cucrema "Koncymprant Ilmoc" - Pexum poctyna:

http://www.consultant.ru/

8 MarepuajbHo-TeXHHYECKOE oOOecrevyeHHe AUCHUIIMHBI (MOAYJs) W MNepevyeHb
HH(OPMANMOHHBIX TEXHOJIOTHIi, UCMOJIb3yeMbIX MPH OCYIIECTBJIEHHH 00pPa30BaATEJHLHOIO
npoiecca no JMCUMILVIMHE (MO1YJ/II0), BKJIIOYAsl MepedyeHb MPOrpaMMHOro odecrevdeHust

OcHOBHOE O6ODVI[OBaHI/I€Z

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

e Monurop obnaunsiii 23" LG23CAV42K/meis Geniu

e MynbpTuMmenuitaelii mpoextop Nel Casio XJ-V2

e O6naunsiii monutop 23" LG CAV42K

e O6naunsbiii Monutop LG Electronics uepHblii +Kki1aBHaTypa+Mbliiib

e [I/K DNS Office T300, mpims Genius NetScroll 100, knaBuarypa Genius KB-06X,
monutop AOC919 19"

e [IpoexTop Casio XJ-V1

¢ Ycr-Bo Oecn.nutanust UPS-3000

IIporpammHoOe obeciieyeHue:

o Microsoft OfficeProffessionalPlus 2019 Russian
o Python
e Windows




MUHOBPHAYKHN POCCUHA
BJIAJJMBOCTOKCKUI IT'OCYJTAPCTBEHHBI YHUBEPCUTET
HAVYHO-OEPA3OBATEJIBHBIN LIEHTP "UCKYCCTBEHHBI UHTEJUIEKT"
®oHJ OIICHOYHBIX CPE/ICTB
JUTSL IPOBE/ICHUS TEKYILET0 KOHTPOJIS
Y IPOMEKYTOYHOM aTTECTAIMH 1O AUCIUIUINHE (MOJIYJIIO)
TEXHOJIOI'M UCKYCCTBEHHOI'O UHTEJIVIEKTA
Hanpasnenue u HanpaBiIeHHOCTh (IPOQIIIB)
38.04.04 T'ocynapcTBEHHOE M MYHULIMIIATIBHOE YIIPaBJICHUE. Y TIPABICHUE B OTPACIIX

3KOHOMHKH

I'ox Habopa Ha OITOII
2025

dopma 00ydeHuUsI
OYHas

Bmagusoctok 2025



1 Ilepedennb (popMHEpyeMbIX KOMIIETEH M

Haszsanne OITOII BO,
COKpalleHHOe

Kon u popmynupoBka KoMHeTeHIN

nu

Kon u popMynrpoBka HHANKATOPA TOCTIKCHUS

KOMIICTCHIIUHN

38.04.04 «"ocymapcts
€HHOE ¥ MyHUIINNIAJIbH
o€ yIpaBJICHHUE)
M-TY)

OIIK-4 : CnocoOeH opraHu30BBIBAT
b BHEJIPCHUE COBPEMEHHBIX HH(OP

MalMOHHO-KOMMYHHKAIIHOHHBIX TE
XHOJIOTHH B COOTBETCTBYIOIIEH che
pe npodeccroHaNBHOM NeaTebHOC
TH 1 oOecriednBaTh HHPOPMALMOHH
VIO OTKPBITOCTB JICSITEILHOCTH Opra

Ha BJIaCTH

OIIK-4.3B : [IpumeHsieT nporpaMMHBIE HHCTPYM
SHTaJIbHBIC CPE/ICTBA JJISl PELICHUS CTaHAAPTHBI
X 3a71a4 po(eCCHOHANBEHOMN JIeSITeIbHOCTH

Komnerenmus cuntaercs: chopMUPOBAHHOM Ha TaHHOM 3Tarie B ciydae, eCiIM MOoIydYeHHbIE
pe3yibTaTtel OOydYeHHMs [0 JUCLUIUIMHE OLICHEHbl IOJOXHUTEIbHO (JUara3oH KpUTEpUEB
OLICHUBAHMS PE3YJIbTATOB O0YUCHHUS «3aUTEHOY, «YIOBIECTBOPUTEIBHOY, «XOPOIIOY, KOTIUIHOY).
B ciydae oTcyTcTBUS MOJIOKUTEIHHOM OLIEHKM KOMIIETEHIMS Ha JAHHOM 3Tale CUUTAETCs

Hec(OPMUPOBAHHOM.

2 [loxa3aTe/iu OLleHUBAHUS NJIAHUPYEMBbIX Pe3yJIbTATOB 00y4YeHHUsI

Komnerennus OIIK-4 «CrnocoGeH opraHu30BbIBaTh BHEAPEHUE COBPEMEHHBIX
UH(POPMALMOHHO-KOMMYHUKAITMOHHBIX TEXHOJIOTUI B COOTBETCTBYIOIIEH cdepe
npodeccuoHaNbHOM NesTeNbHOCTH U 00ecreunBaTh HHOOPMALIMOHHYIO OTKPBITOCTD

ACATCIIBHOCTH OpraHa BJIaCTH»

Ta6muma 2.1 — Kpurepuu OlIeHKH WHIUKATOPOB JIOCTHKEHUS KOMITCTCHIINH

Kon u popmynmpoBka nHaNKAT
opa JOCTUKEHHUS KOMITETEHITIH

Pesynbrar

Kpurepuu onieHMBaHUS PE3yNbT
aToB O0y4YeHHUS

OIIK-4.3B : Ilpumenser nporpa
MMHBIE HHCTPYMEHTAJIBHBIE Cpe
JICTBA JUISl PEIICHNs] CTaHJIapTH
BIX 337124 IPO(eCCHOHANBHOM [T
eSTENBHOCTH

COBPEMEHHBIX HalpaBJcHUN pa
3BUTHSI KOMIIBIOTEPHBIX TEXHOJI

MMOHMMAaHUE Pa3HUIIBI HATIPaBIie
HUH pa3BUTHSI KOMITBIOTEPHBIX
TEXHOJIOTUH

HPUMEHSTh COBPEMEHHBIE HAIpP
aBJICHUS KOMITBIOTEPHBIX TEXHO
JIOTHH T XpaHeHus1, 00paboTk
W W IPEACTABJICHUS] JTAHHBIX

IIOHMMaHHUE OCHOBHBIX ME€TOZ0B
pa6OTLI C JaHHBIMHA

paboThI C HHCTPYMEHTAMHU aBTO
MaTH3HPOBAHHOW 00PabOTKHU 1

PesynbraThl 00y4eHUS 110 TUCIUITIMHE
Ko | Tu
i I
pe | pe
3- | 3-
Ta | Ta
PII 3H
1 aH
ue | oruit
v
PII | me
1 HU
e
Pl Ha
1 BEI
K HpopMarmu

CKOPOCTH ¥ TOYHOCTH BBITIOJTHE
HUS TUTIOBEIX Olleparuii 0opado
TKH JIJaHHBIX B CIICIHAIM3UPOBA
HHOM T10

Ta6J'II/IL[a 3aIOJIHACTCSA B COOTBETCTBUU C pa3iCiiOM 1 PaGoueii IporpaMmbl TUCHUIIIIMHBL

(Moyist).

3 IlepeyeHb OLICHOYHBIX CPEICTB

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




HaumMeHoBaHME OLIEHOYHOTO CPECTBA U TP
KonTponupyemblie manupyeMelie pe3 | KoHTponupyeMble TeMBbI [ excrasienne ero 8 ®OC
yIbTaTHl 00yUYeHUS WCLUIUINHEI TIpoMexyTouHas aT
Texymuii KOHTPOJIb
TecTalus
Ounas popma 0OydeHUS
PII1 3HaHUEe : COBpeMEeHHHIX H | 1.2. AHanmm3 maHHBIX, 60
anpaBIICHUI Pa3BUTHA KO | BINWE JaHHbBIE, HAIIPABICH Teer Teer
MIBIOTEPHBIX TeXHOJOTH | ns Data science, cucTemsl
i OM3HEC-aHATHTHKH.
P11 YMeHue : IpUMEHSTh COB
1.1. KomnbroTepHble TEXH
pEMEHHBIE HAalPaBICHHS
OJIOTUH KaK HHCTPYMEHT
KOMITBIOTEPHBIX TEXHOJIOT
. XpaHeHus1, 00paboTky, an | Tect Tect
uit 111 XxpaHenus, 0opado
aJIu3a 1 MpeCcTaBICHHs /I
TKHU W TIPEJICTAaBICHUS AaH
AHHBIX U MH(POpPMAIHH.
HBIX
P/1 HaBbIk : paboTHI ¢ HHCTPY
MeHTamu apromatu3upoB | 1.11. Cucremsl kinacca lo | Ipaktudeckas pado | IlpakTudeckas pabo
aHHOU 00paboTku uHdop | w-code, no-code. Ta Ta
Maluu
P12 3HaHue : OCHOBHBIX KOHI[ | 1.3. Cuctemsl XpaHeHHS U
enuuii Data Science u 6u3 | Bu3yanuzanuu 1aHHBIX. P
H yu uu A Tect Tect
HCC-aHAJIUTHKH OCCHUUCKHHU CCTMEHT PBIHK
a.
P12 YMeHue : aHaNn3nupoBaTh | | 8 Maccusbl naHHbIX (1 | [paktiueckas paGo | Ilpaktudeckas pa6o
OoIpIINC JAHHBIE atadpeiimb). Ta Ta
PJ12 Hagrbik : ucrnonan30BaHus
1.5. YUncnoBsle 1 HEUYUCIIO
nH(OPMALMOHHBIX TEXHO [MpakTuyeckas pado | IIpakruueckas pado
o BbI€ JIaHHBIC (BBIOOPKH, B
JIOTHHU I pCIICHUS IIPpaK Ta Ta
€KTOPHI).
THYECKHX 3a]ad.
PJ13 3uanue : hpopmaToB xpane | 1.4. [TonroToBka JaHHBIX
HUSI JaHHBIX (XIsX, csv, tX | Uit aHaM3a 1 BU3yalau3a
t) 1y, Havansnele HaBbiku. | [Ipaktuueckas pabo | Ilpaxtnueckas pabo
Tabmmunsble mponeccopsl, | Ta Ta
(opmMaTsl XpaHEeHHs JaHH
BIX.
P13 YMeHHUe : TIO/ITOTABIMBAT | | 7. Heuncnosble Aannble | [Ipaxtndeckas pa6o | IlpaxTudeckas pa6o
b IaHHBIE JUTS aHAJIN3a Ta Ta
PI3 Hagpik : ouncTku U ipeod
pasoBaHus JaHHBIX B Ta0 | 1.6. Uncnoseie xapakrepu | Ilpaxtnueckas pabo | IIpakrudeckas pado
m4HbIX nporieccopax (Ex | cruxu BeIOOpOK. Ta Ta
cel, Calc)

4 Onucanue npoueaypbl OCHUBAHUA

KayectBo c(hopMUPOBAaHHOCTH KOMMETEHIM Ha JaHHOM »JTale OIEHHWBAeTCsS I10
pe3ysbTaTaM TeKYIIUX U IPOMEXKYTOUHBIX aTTeCTallui MpU MOMOIIN KOJMYECTBEHHOM OIEHKH,
BbIpa)KeHHOU B Oayutax. MakcumasnbHas cymMma 0ajuloB Mo JUCHMIUIMHE (Moayiro) paBHa 100

Oasam.

KadectBo chopmMupoBaHHOCTH KOMIIETEHITUI HA TAHHOM dTarle OIIEHUBAETCS 10 pe3yabTaTaM
TEKYIIMX U MPOMEKYTOUHBIX aTTECTAIMi MPU TTOMOIIY KOJTHUYECTBEHHOM OIIEHKH, BBIPAKEHHOM
B Oayutax. MakcumainbHasi cyMMa 0ajuioB 1Mo AUCITUIUIMNHE (MOy o) paBHa 100 Gamam.

OLIEHOYHOE CPEICTBO

Bun yueGHOI AesiTenbHOCTH

TpakTuueckas pabora | Tect

| HWroro




Jlexuust 10 10
ITpoMexyTouHasl aTTeCTALHs 30 30
IIpakTuueckue 3aHsATUSA 40 40
CamocrosiTensHas pabora 20 20
Hroro 60 40 100

Cymma 6amioB, HAOpaHHBIX CTYICHTOM I10 BCEM BUAAM YY€OHOU NEATEIHLHOCTH B paMKax
JMCIIATUTMHBL, TIEPEBOTUTCS B OLIEHKY B COOTBETCTBUU C TAOJIUIICH.

CymmMma Gamno
B
Or11eHKa 110 IPOMEXK
YTOUHOH arTecTaiy | XapakTepUCTHKA KauyecTBa ChOPMUPOBAHHOCTH KOMIICTCHIIMU
o JUCHH | u
IIJIMHC
CTyneHT IeMOHCTpUpPYET C(OPMUPOBAHHOCTD UCIUIUTMHAPHBIX KOMITETEHINH, 00H
«3a4TCHOY / apy’KMBaeT BCECTOPOHHEE, CHCTEMaTHIeCcKoe U IIIy00oKoe 3HaHUe y4eOHOro MaTepra
or 91 10 100 J1a, YCBOWJI OCHOBHYIO JINTEPATYPY 1 3HAKOM C JIOTIOJIHUTEIIbHOM JINTEPaTypOid, pexo
MEH/IOBaHHOW MPOrpaMMOii, YMEET CBOOOIHO BBIOJIHATH NPAKTUYECKHUE 3aAaHU, TIP
«OTIUYHO» €lyCMOTPEHHBIE IIPOTPAMMOIi, CBOOOIHO ONEpHpyeT MPUOOPETECHHBIMHU 3HAHUSAMH, Y
MEHHSIMH, IPUMEHSCT UX B CUTYallUsX TIOBBIICHHON CIIOKHOCTH.
«3a4TeHOY / CTyzIeHT NeMOHCTPUPYET COPMHUPOBAHHOCTh UCIUIUIMHAPHBIX KOMITETEHIUH: OCH
ot 76 10 90 OBHBIC 3HAHUSI, YMEHUSI OCBOCHBI, HO JIOIYCKAIOTCSl HE3HAUNTEIbHbIC 01511/1610/1, HeToq
HOCTH, 3aTPYAHECHUS IPU aHATNTHIECKHUX ONlepanusX, HepeHoce 3HaHUH ¥ YMEHUH H
«XOopomo» a HOBbIC, HECTaH/IaPTHbIC CUTYAIIUH.
«3a4TeHO» / CTyneHT NeMOHCTpUPYET COPMHUPOBAHHOCTD TUCIMILUIHAPHBIX KOMIICTSHIINH: B XO
Jie KOHTPOJIBHBIX MEPOIPHUSATHH JTOITYCKAIOTCS 3HAYUTEIbHBIE OLIMOKH, IIPOSIBISIETCS
ot 61 10 75 OTCYTCTBHE OT/EIbHBIX 3HAHUH, YMEHUI1, HABBIKOB 110 HEKOTOPBIM AUCIUILIMHAPHEI
«YAOBJICTBOPH | KOMIICTCHIUSM, CTYJICHT HCIIBITHIBACT 3HAYUTENIBHBIC 3aTPYJHCHUS IIPH OTICPHPOB
TCJIbHO» AQHWU 3HAHUSMH ¥ YMEHUSIMU TP UX NEPEHOCE Ha HOBBIC CUTYAITHH.
«He 3a4TeHO» /
ot 41 10 60 V crynenra He C(l)(ipMI/IpOBa;HLI JUCIHIUTMHAPHBIE KOMITETSHIINH, IIPOSIBIISIETCS] HEOC
«HEYIOBJIETBO | TAaTOMHOCTb 3HAHMH, yMEHHH, HABBIKOB.
PUTEIBHO
«He 3a4TeHO» /
o1 0 10 40 JucuuninHapHble KOMITETEHINH ne cdoopMH?OBaHm. [TposiBisieTcs MONHOE WK TIPaK
«HEYIOBJIETBO | THYECKH MOJIHOE OTCYTCTBUE 3HAHUH, YMEHUH, HABBIKOB.
PUTCIIBEHO»

CYMMa 6aJ'IJ'IOB, Ha6paHHBIX CTYACHTOM II0 BCEM BHIaM yqe6H0171 ACATCIIbBHOCTH B paMKax
JAUCHUIIIMHBL, IICPEBOAUTCA B OLICHKY B COOTBCTCTBUU C Ta6)’[HHeI>i.

JIBHO»

CyMMi Gano O1eHKa 110 TPOMEXx
YTOUHOH aTTecTalu XapaxkTepucTHKa KadyecTBa chHOPMUPOBAHHOCTH KOMITETEHIINI
MO AUCLMIUIN
He 1
CTyzeHT IeMOHCTpHpPYET CHOPMHUPOBAHHOCTH JUCIMILTHHAPHBIX KOMIICTECHIINH, 00Ha
PY’KHBaeT BCECTOPOHHEE, CHCTEMAaTHIECKOE U TITy0OKOoe 3HaHNne yaeOHOTO MaTeprana
o191 510 100 «3a4TeHO» / » YCBOWII OCHOBHYIO JINTEPATYPY H HAKOM ¢ JIOTIOJTHUTEIIBHOHN JINTEPaTypoii, pekoMe
«OTIINIHO» H/IOBaHHOU IIPOTPaMMOH, yMeeT CBOOOIHO BBIMONHATE MPAKTUIECKHE 3aJaHuUs, TIPeJ
YCMOTpEHHBIE TPOrpaMMOi, CBOOOIHO ONIEpHPYET NPHOOPETEHHBIMH 3HAHUSAMH, YME
HUSIMU, IPUMEHSIET UX B CUTYallUsIX TOBBIIEHHOH CI0KHOCTH.
CTyzieHT IeMOHCTPUPYET CPOPMHUPOBAHHOCTD JUCIUILTMHAPHBIX KOMIIETEHIHI: OCHO
ot 76 110 90 «3a4TeHO» / BHBIC 3HaHUS, YMEHUS OCBOCHBI, HO JIOIYCKAIOTCSl HE3HAYUTEIIbHBIS OVH_II/I6KI/I, HETOYH
«XOPOIIO» 0CTH, 3aTPYAHECHUS TP aHATUTHYECKUX OTIEePaNnsIX, IepeHoce 3HaHUi U yMEHU Ha H
OBbI€, HECTAHIAPTHBIE CUTYAIHN.
CTyzeHT AeMOHCTPHPYET CHOPMHUPOBAHHOCTH TUCIUIUIMHAPHBIX KOMIIETEHIIHI: B X0
«3a4TeHO» / Jie KOHTPOJIBHBIX MEPOIPUATHH JOMYCKAIOTCS 3HAYUTENIbHbIE OLIMOKH, IPOSBIAETCS O
oT 61 o 75 «yIIOBJICTBOPUTENb | TCYTCTBHE OTIENbHBIX 3HAHUI, YMEHUH, HABBIKOB 110 HEKOTOPHIM AUCIUIUIMHAPHBIM K
HO» OMITETEHIUSAM, CTYAECHT UCIBITHIBAET 3HAUUTEIIbHBIE 3aTPYAHEHHS IIPU ONIEPUPOBAHU
Y 3HaHMSIMU M YMEHMSMH IIPH UX IIEPEHOCE HAa HOBBIC CUTYAIIHH.
«He 3a4TeHO» /
ot 41 10 60 (Hey0BIETBODHTE V cTynenra He chOPMHUPOBAHBI TUCHUIUTMHAPHBIE KOMIETEHIIMH, TPOSIBISIETCS HEI0C

TaTOYHOCTh 3HAHUM, YMEHU, HABBIKOB.




«HE 3aYTEeHO» /
ot 0 mo 40 «HEYJOBJIETBOPHUTE
JIBHO»

ﬂI/ICIII/IHJlI/IHapHBIe KOMIICTCHIMU HC C(i)OpMPIpOBaHLI. HpOSIBHSIeTCH IIOJIHOC WJIM IIpaK
TUYCCKH ITOJIHOC OTCYTCTBUE 3HaHPII>1, yMeHHfI, HaBBbIKOB.

5 HpI/IMepHLIe OLICHOYHBIC CpEeACTBA

5.1 Ilpumepsnl 3agaHui 1151 BBINOJHEHNs MPAKTHYECKUX padoT

3aoanue 1: Hamnucanue nporpaMMHOI0 K0OJia, TO3BOJISIONIETO MOTOTOBUTh JTAHHBIC JJIs
aHajau3a W BuU3yanuzanuu (paboTa ¢ MponmycKkamu, NPHUBEACHUE ITaHHBIX K CTaHIAPTHOMY
Ta0JIMYHOMY BUAY U T.1.)

3adanue 2: Hammcanue mporpaMMHOTO KOJIa, IMO3BOJISIOIIETO MOCTPOUTH MPAaBUIIbHBIC
JUarpaMMbl pacrpeieNICHuUs AT KaXI0Tr0 TUIA TaHHBIX, O0bSICHEHUE TIOTYYCHHBIX PE3yJIbTAaTOB.

3aoanue 3: Hamucanue mNporpaMMHOIO Koja ISl TPOBEACHUS ONKMCATEIbHON
CTAaTUCTUKH JIAaHHBIX, BU3yaJIn3alus U 0ObSICHEHHUE MOJTYyYEHHBIX Pe3yIbTaTOB.

3aoanue 4: Hamucanue nporpaMMHOrO Koja JUIsi IPOBEACHHUS PACIIMPEHHOTO
YaCTOTHOTO aHalii3a, aHajliM3a B3aMMOCBSI3€M MEXIY KaTeropualbHBIMH TEPEMEHHBIMH,
BU3YalIH3aIus U 00bSICHEHUE TIOTYYEHHBIX Pe3yJIbTaTOB.

3aoanue 5: Hanucanue nporpaMMHOI0 KOJa, IO3BOJISIOIIEr0 CO3/1aBaTh faTadpeiMbl U
Cpe3bl, IPOBOJIUTH Oa30BbIC ONEpalMK HaJ nartapeliMaMH ¢ HMCIOJb30BAaHUEM CTaHJIAPTHBIX
METO/I0B OOBbEAMHEHUS JAHHBIX, POBOJAUTH OLICHKY KaueCTBa JaHHBIX.

3a0anue 6: 3arpy3ka JaHHBIX C TOMOIIBIO CHCTEM Kiacca low-code u no-code,
MIPOBEICHHUE MMOJTOTOBKH JIAHHBIX, X MPEIBAPUTEIHLHOTO aHAIM3a U Bu3yanu3auuu. O0bsicHeHne
MOJIyYEHHBIX PE3yIbTaTOB.

Kpamkue memoouueckue ykazanus

[Tocne BRIMOMHEHUS KaXI0W MPAKTUUYECKOW padOThl CTYACHT JOKEH MPEICTABUTh OTYET
0 €€ BBIMOJIHEHHH, a TAK)KE OTBETHTh HA COMMYTCTBYIOIINE BOMPOCHI IO TEME.

IlIxana oyenku

ba
Ne | mn | Onucanue
bl

10 | CryzmeHT 1eMOHCTpHpPYET YMEHHS HA HTOTOBOM yPOBHE: yMEET CBOOOAHO BBINOIHATH NPaKTUUECKUE 3aAaHMs, IIpe

5 | -1 | aycmotpennbie mporpamMmoii, CBOGOIHO OMEPHPYET MPUOOPETCHHBIMU YMEHHUSMH, IPUMEHSIET UX B CUTYAIHsAX T10
1 BBIIICHHOM CIIOKHOCTH.
8 CTyIeHT IEMOHCTPUPYET YMEHHS Ha CPETHEM YPOBHE: OCBOMII OCHOBHBIC YMEHUS, HO JIOMYCKAIOTCS HE3HAUUTEIh
4 9 HBIC OIINOKH, HETOYHOCTH, 3aTPYIHCHUS MPH aHAJTMTHUCCKHUX OMEpaIUsiX, IEPEHOCE YMEHHUI Ha HOBBIC, HECTaH/a

PTHBIE CUTYalLlUH.
CTyzmeHT IeMOHCTPHUPYET YMEHHS ¥ HABBIKK Ha 6a30BOM ypOBHE: B X0/I¢ KOHTPOJIBHBIX MEPOIPHUITHH TOITYyCKAIOT

3 6— | cs 3HAUMTENBHBIE OMIMOKH, TIPOSIBISETCA OTCYTCTBHE OTACIBHBIX YMEHHIA, HABBIKOB M0 JUCIUIUIAHAPHONW KOMIIETE
7 HIIMH, UCTIBITBIBAIOTCS 3HAYUTENBHBIC 3aTPYAHEHHS TIPU ONIEPUPOBAHUH YMEHUSMH | TIPU UX MEPEHOCE HA HOBbIE
CHTYAIHH.
2 3— | CryneHT A1eMOHCTPUPYET YMEHHS U HABBIKA Ha YPOBHE HIKE 0A30BOTO: MPOSIBISETCS HEAOCTATOYHOCTh YMEHHI U
5 HAaBBIKOB.
0- .
1 2 CTyIEHTOM MPOSBISIETCS TIOJIHOE WIIH TIPAKTUYECKHU [TOJIHOE OTCYTCTBUE YMEHHI M HABBIKOB.

5.2 KoHTpoJILHBII TecT

Tect 1: Anaau3 1aHHBIX, OoJIbIIMeE JaHHBIE, HanpaBJjeHusi Data Science, cucrembl
OM3HeC-aHAJIMTUKH

1. Kakoii MCTO/ UCIIOJIB3YCTCA IJIA aHaJIn3a BPEMCHHBIX pSII[OB?
a) ARIMA
b) K-means
c) SVM
d) Random Forest



2. Yro o3nauaet TepmuH "Feature Engineering" B MammmHHOM 00y4eHUU?
a) YaneHue Bcex MPU3HAKOB
b) Co3nanue u mpeoOpa3zoBaHue MPU3HAKOB
¢) Buzyanuzauust naHHBIX
d) Iudposanue qaHHBIX
3. Kakoit airoput™ UCTIOIB3YETCS 11 OOHAPYKEHUST aHOMaTUI?
a) Jluneitnas perpeccus
b) Isolation Forest
c¢) Jloructuueckast perpeccus
d) Mertop rinaBHBIX KOMIIOHEHT
4. Kakoii moka3aTellb OIICHUBAET KaueCTBO OMHApHOU Kiaccudukanmm?
a) MSE
b) RMSE
c) ROC-AUC
d) R-squared
5. Kakoit ”HCTpyMEHT UCHOJIB3YeTCsl ISl aBTOMAaTHYECKOI0 MAIIMHHOTO 00yUeHus
(AutoML)?
a) TensorFlow
b) PyTorch
¢) H2O.ai
d) Scikit-learn
6. Kaxkoit meTox ucrnonb3yercs ans 00paboTKU KaTeropralbHbIX TPU3HAKOB?
a) One-Hot Encoding
b) Hopmanuzammst
¢) Crangaptuzanus
d) PCA
7. UYro Takoe "Kpocc-Banuaanusa" B MaIIMHHOM 00y4eHun?
a) YaneHve JaHHbBIX
b) Paznenenne qanHbIX Ha 00yYaIONIYIO i TECTOBYIO BBIOOPKH
¢) MHorokpaTtHoe pa30ueHue JaHHbIX JJIS OLEHKH MOJAEIH
d) Busyanuszanus pe3yabTaToB
8. Kaxoii anroputm HE oTHOCHTCS kK aHCaMOeBBIM MeTO1aM?
a) Random Forest
b) Gradient Boosting
c¢) K-nearest Neighbors
d) XGBoost
9. Kakoit HHCTPYMEHT HCIIOJIb3YeTCs 11 BEpCHOHUPOBAHUS TAHHBIX ?
a) Git
b) DVC (Data Version Control)
c) Docker
d) Kubernetes
10. Kakoii MmeTo ucronb3yercs A 0alaHCUPOBKU KI1accoB?
a) Y jasieHre npuMepoB MaKOPUTApHOTO Kilacca
b) SMOTE
¢) YBenuueHue Beca MUHOPUTApHOTO Kjlacca
d) Bce nepeuncriennbie

Tect 2: KomnbloTepHble TeXHOJIOTHM KAK HMHCTPYMEHT XpaHeHHs, 00padoTkw,
aHAIM3a ¥ NPEeICTABJICHUS JAHHBIX



Kaxoit Tiin nHIEKCa YCKOPSET MOUCK B CTOJIOIAX ¢ TEKCTOBBIMU JaHHBIMH?
a) B-nepeso

b) Xom-unaeke

¢) OOpaTtHbIit HHACKC

d) R-nepeBo

Kakoii (hopmar gaHHBIX ONTHUMAJIEH JIJIsl XpaHEHUS BIOKEHHBIX CTPYKTYp?
a) CSV

b) JSON

c) XML

d) Parquet

Kakoii s13p1k ncnons3yercst 1 3amnpocos B ClickHouse?

a) SQL

b) NoSQL

c¢) GraphQL

d) Python

Kakoii uHCTpyMeHT ucnomibs3yercs At opkectpauuu ETL-nipouieccon?
a) Apache NiFi

b) Apache Kafka

c) Apache Spark

d) Apache Hadoop

Kakoli mpoTokos ucnosab3yercs /Ui epeiad JaHHbIX MEX]ly MUKpOocepBUCcaMu?
a) HTTP

b) gRPC

c) FTP

d) SMTP

Kakoii Tun 6a3bl JaHHBIX UCTIOJB3YETCS ISl XpaHeHus rpados?

a) MongoDB

b) Neo4j

¢) Redis

d) Cassandra

Kakoli ”HCTpyMEHT HCIOJIb3yeTCs AJI1 MOHUTOPUHTA IaHHBIX ?

a) Grafana

b) Tableau

c) Power BI

d) Excel

Kakoii popmat nanusix ucnons3yercs B Apache Kafka?

a) CSV

b) JSON

c) Avro

d) XML

Kakoli HHCTpyMEHT HCIoNIb3yeTCs AJisl yIpaBiIeHHs] METaJaHHBIMU ?
a) Apache Atlas

b) Apache Spark

¢) Apache Hadoop

d) Apache Kafka

. Kako#i Tun xpaHunuiia ucrnoiab3yeTcst sl aHaTUTHYECKHUX 3allPOCOB?
a) OLTP

b) OLAP

c) Key-Value

d) Document



10.

Tect 3: CucTeMbl XpaHeHHs M BU3yaIu3alnu JaHHbIX. Poccuiicknii cerMeHT pbIHKa

Kaxoit poccuiickuii MHCTpYMEHT UCIIOJIB3YETCS IS BU3YAIM3allUU [€0/IaHHbIX ?
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 IpOAYKT UCIIOIB3YETCS ISl yIIPABICHUS TaHHBIMU?

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 MCIOJIb3YETCS /ISl aHaJIn3a JIOTOB?

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 oonaunsie GPU s 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 TOTOKOBOM 00pabOTKU JaHHBIX?
a) Apache Kafka

b) Annexc.lToroku

¢) Apache Flink

d) Apache Spark

Kaxoit poccuiickuil cepBHC MPeOCTABISIET HHCTPYMEHTHI 1711 KOMITBIOTEPHOTO 3peHUs?
a) SAnnexc.O0naxo

b) CoepTex

c) VisionLabs

d) Bce nepeuncrnennbie



a)
b)

Tect 4: Anaan3 ganabix 1 Data Science

Kakoii meTos ucrionb3yeTcs Al yMEHbIIEHH 1epeoOyueHus B HEHPOHHBIX CeTAX?
a) YBenuueHue KOJIMYecTBa CII0eB

b) Dropout

¢) YBenuuenwue learning rate

d) YMeHnbIIeHnEe KOTUYECTBA AMOX

Uro uzmepsier metpuka F1-score?

a) TOYHOCTH U IOJTHOTY OJTHOBPEMEHHO

b) ToabKO TOYHOCTH

¢) TosibKO IOJIHOTY

d) Cpennee apupMeTHuECKOE BCEX METPHUK

Kaxoit anroputm HE sBiisieTcst anropuTMoM KiiacTepu3aim?

a) DBSCAN

b) K-means

¢) Random Forest

d) Hierarchical clustering

Urto Takoe "XOoa0AHbIN cTapT" B peKOMEHIaTeJIbHBIX CUCTEMaX ?

a) [Ipobnema pexoMeHIanui AJIs1 HOBBIX ITOJIh30BATENCi/00BEKTOB
b) Cnuikom ObIcTpoe 00ydueHne MOIETH

¢) OTcyTCTBHE TaHHBIX B CUCTEME

d) YcrapeBanue monenu

Kakoit meton HE ucnione3yercs miist 00paboTku aucOHananca KiaaccoB?
a) Undersampling

b) Oversampling

¢) YBennyeHue learning rate

d) Hcnonp30BaHNe BECOB KJIACCOB

Yro takoe "transfer learning"?

a) Mcnonb3oBanue npeno0yuyeHHON MOIeTH JJ1s1 HOBOM 3a/1auu

b) [lepeHoc naHHBIX MEXY cepBepamMu

¢) Obyuenue 6e3 yuaurtens

d) ABToMaTnuecKkoe MallluHHOE 00y4YeHHe

Kakoli Tun HeMpOHHBIX CeTeil Jyullle BCero MoAXOoAUT i 00pabOTKH N300paKeHHt?
a) [TomHOCBSA3HBIE ceTH

b) PexyppeHTHbie ceTn

c¢) CBepTouHbIE CeTH

d) ABTOKOIMPOBIINKH

Yro takoe "batch normalization"?

a) Hopmanu3zanust BXOJHBIX TaHHBIX

b) Hopmanu3aius akTuBauii MeXy CI0SIMH

¢) YMeHblIeHHe pa3Mepa 0aTua

d) YBenuuenue ckopoctu o0ydyeHus

Kaxoit airoput™ ONTUMHU3AIMH Yallle BCETO UCTIONb3YyeTCs B IITyOOKOM 00y4eHUH?
a) ['panueHTHBIN cIycK

b) CroxacTuueckuil TpaiMeHTHBIN CITyCK

¢) Adam

d) K-means

10. Yro TaKkoe "attention mechanism" B HEHPOHHBIX ceTsx?
MexaHusm BBIJICIICHUS BaYKHBIX qacrei BXOJTHBIX TTAHHBIX

Merton perynspusanuu



c) Tun byHKIHIT aKTUBALUU
d) Cnioco6 uHUIIMAIN3aluA BECOB
Tect 5: BosiblIne TaHHbIE H CUCTEMBbI XPaHEHHS

1. Kakoii npuHIUT JIKUT B OCHOBE TEXHOJIOTHU OJIOKUEH?
a) Perumnkanus maHHbIX
b) JleueHTpann3oBaHHOE XpaHEHUE
¢) Pactipenenennsiii peectp
d) Bce BrlmenepevyrcieHHOe
2. Uro Takoe "data lake"?
a) XpaHWINIIE HECTPYKTYPUPOBAHHBIX JaHHBIX
b) Pemsiiimonnas 6a3a 1aHHBIX
¢) Cucrema BU3yanu3alnuu
d) Uactpyment ETL
3. Kakoii ”HCTpYMEHT UCTIONB3yeTCsl U TOTOKOBOM 00paOOTKHU TaHHBIX B PEATHBHOM
BpeMeHu?
a) Apache Flink
b) Apache Hadoop
c) Apache Hive
d) Apache Spark
4. Yo Takoe "sharding" B 6a3ax qaHHBIX?
a) ['opu3oHTaNIBHOE pa3iesieHre JaHHBIX
b) BepTukansHoe pasaeneHne JaHHbIX
¢) Cxxarue JaHHBIX
d) Iudposanue qaHHBIX
5. Kakoli T 6a3bl JaHHBIX ONITUMAJICH JIJIsl XpaHEHHSI BDEMEHHBIX PsIIOB?
a) InfluxDB
b) MongoDB
c) PostgreSQL
d) Redis
6. Uro Takoe "CAP-Teopema"?
a) Teopema 0 COIIaCOBAHHOCTH, IOCTYITHOCTH M YCTOMUMBOCTH K Pa3J/IeIEHUI0
b) Teopema o ckopocTr 00pabOTKH TaHHBIX
¢) TeopeMa o0 6€30MaCHOCTH JTaHHBIX
d) Teopema o macmTabupyemMocTu
7. Kakoit popmar 1aHHBIX 00€CIIEUUBACT CXEMY JUI CTPYKTYPUPOBAHHOTO XpaHEHUA?
a) CSV
b) JSON
c) Parquet
d) XML
8. Uro Takoe "lambda-apxurekrypa"?
a) [Togxoxa k 06paboTke OONMBIIMX JAHHBIX, COYETArOIIMI batch u stream processing
b) ApXUTeKTypa MUKPOCEPBHUCOB
¢) Mopens rimy6okoro o0y4eHus
d) Crioco0 XxpaHeHHsI TaHHBIX
9. Kakoit uHCTpyMEeHT Hcnosb3yercs s ynpasienus workflow B data pipeline?
a) Apache Airflow
b) Apache Kafka
c¢) Apache Spark
d) Apache Hadoop



10. Yro TaKoe "polyglot persistence"?

a) Ucnonp3oBanne pa3HbIX CYBJ TUIst pa3HbIX THUIMOB JTAHHBIX
b) Xpanenue JTAHHBIX B OJIHOM dbopmate
c) Meton cKaTug JTAHHBIX

d) Crioco0 perukanuy JaHHBIX
Tect 6: Poccuiickuii cerMeHT PbIHKA M BU3YAJIM3AIUA JaHHBIX

1. Kakoii poccuiicKkuii MPOMYKT SABIIIETCS aHasoroM Tableau?
a) DatalLens
b) Annexc.Merpuka
¢) 1C:AnanuTtuka
d) Tunbkod ¢ Business
2. Kaxkas poccuiickas koMmnaHus pa3padarbiBaeT miaThopMy JJIsl KOMITBIOTEPHOTO 3peHUS?
a) VisionLabs
b) Sunekc
c) CoepTex
d) Bce BrlenepevncieHHbIe
3. Kakoii poccuiickuii HHCTpYMEHT UCTOJIb3YeTCs Ul aHaIN3a JIOTOB?
a) ClickHouse
b) ELK Stack
c) Grafana
d) Zabbix
4. Kaxoii poccuiickuii cepBuc npenocraniseT API 1 00paboTKH €CTeCTBEHHOTO sI3bIKA?
a) SIunexc.O6nako
b) Coep Al
¢) Mail.ru Cloud
d) Bce BrlenepeyncieHHbIe
5. Kakoii Tvn BU3yanu3anuu JIydiie BCero MmoAXOAUT AJi OTOOpaXEHUsS] KOppensuu?
a) Jluneinsiit rpadux
b) Kpyrosas auarpamma
¢) Jluarpamma paccesiHus
d) 'ucrorpamma
6. Kakoii poccuiickuii MPOAYKT MCIIONB3YETCs ATl XPAHEHUS! BPEMEHHBIX PSIIOB?
a) VictoriaMetrics
b) InfluxDB
c) TimescaleDB
d) Prometheus
7. Kakolt HHCTpYMEHT MO3BOJISET CO3/1aBaTh HHTEpAaKTUBHBIE BeO-Aamoops1?
a) Plotly Dash
b) Matplotlib
c) Seaborn
d) Pandas
8. Kaxoii poccuiickuii cepBuc npegocranisier oonauasie GPU s ML?
a) SAnnexc.O6mako
b) Selectel
¢) Mail.ru Cloud
d) Bce BblenepeuncieHHbIe
9. Kakoit MeTos1 BU3yaH3alMy JIydlle BCero MOAXOIUT JUIsl HEPAPXUUECKUX JaHHbBIX?
a) Jleamporpamma
b) ['ucrorpamma
c) Box plot
d) JIuneitnblii rpapuk



10. Kakoii poccuiickuii mpoaykT siBisiercst ananorom Power BI?
a) DatalLens
b) SAnnexc.Metpuka
¢) 1C: Ananutuka
d) Tunbkodd Analytics

Kpamkue Memoouyeckue yKaszaHus
Ilocme IIPOXOKIACHUA TeopeTquCKOﬁ 4aCTH, CTYACHTHI JOJKHBI 3aKPEIIUTE MaTCpUall ITpU
MMOMOIIIHU KOHTPOJIBHOI'O TECTA.

LIxana oyenku
OreHKa Bamier Omnucanne
5 9-10
4 6-8
3 3-5
2 0-2




Tect 1: AHanu3 paHHbIX, 60nblUME AaHHbIe, HanpaBseHua Data Science, cucrembl

6U3Hec-aHAINTUKU

1. Kakou mMeTog UCnonb3yeTca ANA aHaAn3a BPEMEHHbIX PALOB?
a) ARIMA
b) K-means
c) SVM
d) Random Forest
MpaBunbHbIY oTBeT: a) ARIMA
2. Y70 03Hauaet TepmuH "Feature Engineering" B MalwmHHOM 0byueHnn?
a) YpaneHve Bcex NpmM3HaKoB
b) Co3paHne n npeobpazoBaHme NPU3HAKOB
¢) Busyanusauna gaHHbIX
d) WndposaHme faHHbIX
MpaBunbHbIl oTBeT: b) Co3gaHue n npeobpasoBaHMe NPU3HAKOB
3. Kakow anroputm ncnonb3yetcs Ans 06Hapy>KeHUs aHOManunin?
a) JInHerHaa perpeccus
b) Isolation Forest
¢) Jlornctnyeckas perpeccus
d) MeToz rnaBHbIX KOMMOHEHT
MpaBunbHbIN oTBeT: b) Isolation Forest
4. Kakown nokasaTtesib OLeHMBaeT KauecTBO HMHapHOUW knaccnbmkaumm?
a) MSE
b) RMSE
c) ROC-AUC
d) R-squared
MpaBuabHbIN oTBeT: ¢) ROC-AUC
5. Kakou MHCTPYMEHT NCNoAb3yeTca AN aBTOMATUYECKOro MallMHHOTO 0byyeHus
(AutoML)?
a) TensorFlow
b) PyTorch
c) H20.ai
d) Scikit-learn

MpaBunbHbIV oTBeT: ¢) H20.ai



6. Kakowm metog ncnonb3syetca ans o6paboTkm KaTeropmanbHbIX MPU3HAKOB?
a) One-Hot Encoding
b) Hopmanunzauwms
¢) CraHpapTtusayma
d) PCA
MpaBuabHbIV OTBeT: a) One-Hot Encoding
7. 470 Takoe "kpocc-Baangaumnsa” B MalWMHHOM 0byyeHnn?
a) YapaneHue gaHHbIX
b) PazgeneHve gaHHbIX Ha 06yyatoLLytO 1 TeCTOBYHO BbIGOPKM
¢) MHorokpaTtHoe pas3bueHne faHHbIX ANA OLEHKM MOAENM
d) Busyanmsaumsa pesynbtatoB
MpaBunbHbIl oTBeT: ¢) MHOrokpaTtHoe pa3bueHune AaHHbIX AJ1A OLLeHKU
Moaenu
8. Kakown anroputm HE oTHOCUTCS K aHCambaeBbIM MeTOoAaM?
a) Random Forest
b) Gradient Boosting
c) K-nearest Neighbors
d) XGBoost
MpaBunbHbIN oTBeT: ) K-nearest Neighbors
9. Kakow MHCTPYMEeHT UCnob3yeTcs A8 BEPCUOHNPOBAHMA AaHHbIX?
a) Git
b) DVC (Data Version Control)
c) Docker
d) Kubernetes
MpaBunbHbIY oTBeT: b) DVC (Data Version Control)
10. Kakov meTog, ncnonb3yetca Ans 6anaHCMPOBKN K1acCoB?
a) YaaneHve npvMepoB MaxxopuTapHOro Kaacca
b) SMOTE
C) YBennueHve Beca MMHOPUTAPHOrO Kacca
d) Bce nepeuncneHHble

MpaBunbHbIi oTBeT: d) Bce nepeuncneHHblie




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

daHa/im3a n npeacTtaB/iIeHNA AaHHbIX

1. Kakow Tvn nHAekca yckopsaeT NoucK B CTonbuax ¢ TeKCTOBbIMU AaHHbIMUN?
a) B-gepeso
b) Xaw-nHaekc
c) ObpaTHbIN MHAEKC
d) R-aepeBo
MpaBunbHbIV OTBeT: ) O6paTHLIN MHAEKC
2. Kakown popmat faHHbIX ONTUMAaNEH AN XPaHEHWA BIOXEHHBIX CTPYKTYp?
a) CSV
b) JSON
c) XML
d) Parquet
MpaBunbHbIV oTBeT: b) JSSON
3. Kakow a3blk ncnonb3yetcsa ana 3anpocos B ClickHouse?
a) SQL
b) NoSQL
¢) GraphQL
d) Python
MpaBuabHbIN OTBeT: a) SQL
4. Kakown MHCTPYMEHT ncnonb3yeTca ans opkectpauum ETL-npouyeccos?
a) Apache NiFi
b) Apache Kafka
c) Apache Spark
d) Apache Hadoop
MpaBunbHbIn oTBeT: a) Apache NiFi
5. Kakow nmpoTokosn MCnonb3yeTca ANs nepesayn JaHHbIX MeXAy MUKPOCepBMcaMmn?
a) HTTP
b) gRPC
c) FTP
d) SMTP

MpaBunbHbIV oTBeT: b) gRPC



6. Kakow tmn 6a3bl AaHHbIX NCMONb3yeTCA ANA XpaHeHna rpados?
a) MongoDB
b) Neo4j
¢) Redis
d) Cassandra
MpaBunbHbIV oTBeT: b) Neo4;j
7. KakoWn MHCTPYMEHT UCMONb3yeTCA AN MOHUTOPUHTA AaHHbIX?
a) Grafana
b) Tableau
c) Power BI
d) Excel
MpaBunbHbIN oTBeT: a) Grafana
8. Kakon dpopmart saHHbIx ncnonbsyetcs B Apache Kafka?
a) CSV
b) JSON
c) Avro
d) XML
MpaBuabHbIN OTBeET: ) Avro
9. KakoW MHCTPYMEHT NCMOAb3yeTCs AN YNpaBAeHNa MeTagaHHbIMW?
a) Apache Atlas
b) Apache Spark
c) Apache Hadoop
d) Apache Kafka
MpaBunbHbIV oTBeT: a) Apache Atlas
10. Kakov TMn xpaHuAnLLLA NCNOb3YETCA A5 aHANIUTUUECKMX 3anpoCoB?
a) OLTP
b) OLAP
c) Key-Value
d) Document

MpaBunbHbIi oTBeT: b) OLAP

Tect 3: Cucrembl XpaHeHnA n Bnsyasimsayum AaHHbIX. Poccninckum cermeHTt PblHKa



. Kakon poccnmmckmmi MHCTPYMEHT UCNOAb3yeTca ANA BU3yaan3aumm reodaHHbIxX?
a) Angexc.Kaptobl

b) Google Maps

c) 2GIS

d) OpenStreetMap

MpaBunbHbIV OTBeT: a) AHaekc.KapTbl

. Kakas poccuiickaa nnatdopma npesocTaBaseT CEpBUC pPacno3HaBaHWS AnLL?
a) VisionLabs

b) AHpekc.Obnako

c) CbepTex

d) Mail.ru Group

MpaBuabHbIN OoTBeT: a) VisionLabs

. Kakow poccuincknin npoayKT ncnonb3yeTcs AN yrnpaBaeHUs AaHHbIMW?

a) DataSphere ot AHaekca

b) Google Data Studio

c) Tableau

d) Power BI

MpaBuabHbIn oTBeT: a) DataSphere ot AHpekca

. Kakow poccuincknin cepsumc npegoctasnset API ana 06paboTkm ecTeCcTBEHHOTO
A3bIKa?

a) Angekc.0Obnako

b) ChatGPT

c) Google NLP

d) IBM Watson

MpaBunbHbIN oTBeT: a) AHAekc.061ako

. Kakown poccnmickmin MHCTPYMEHT UCNOoAb3yeTcs A4 aHaan3a 10ros?

a) ELK Stack

b) ClickHouse

c) Grafana Loki

d) Zabbix

MpaBunbHbIn oTBeT: b) ClickHouse

. Kakon poccnickmii npoayKT MCNOAb3yeTCa ANS XPAaHEHUSA BPEMEHHbIX PAA0B?

a) InfluxDB



b) TimescaleDB
¢) VictoriaMetrics
d) Prometheus
MpaBuabHbIN oTBeT: ¢) VictoriaMetrics
7. Kakown poccuinckmnii cepsuc npegoctasaset obnaunble GPU ana ML?
a) Selectel
b) AHaekc.Obnako
¢) Mail.ru Cloud Solutions
d) Bce nepeuncneHHblie
MpaBunbHbIN oTBeT: d) Bce nepeuncneHHble
8. Kakow poccninckmii MHCTPYMEHT UCNONb3YeTCA ANS yrpaBAeHU MeTajaHHbIMWN?
a) Apache Atlas
b) Datalens
¢) Amundsen
d) Anaekc.MeTpuka
MpaBunbHbIV oTBeT: b) Datalens
9. Kakow poccninckmii NpoayKT NCNOb3yeTcsa AN MOTOKOBOW 06paboTkm AaHHbIX?
a) Apache Kafka
b) AHpekc.MoTokn
c) Apache Flink
d) Apache Spark
MpaBunbHbIN oTBeT: b) AHaekc.MoToku
10. Kakou poccmmcknin cepBuc NpesocTaBaseT MHCTPYMEHTbI A1 KOMMbHOTEPHOTO
3peHua?
a) Anpexkc.0Obnako
b) CbepTex
¢) VisionLabs
d) Bce nepeuncneHHblie
MpaBunbHbIi oTBeT: d) Bce nepeuncneHHblie

Tect 4: AHanun3 aaHHbix n Data Science

1. Kakow meTog ncnonb3yeTca A4 YMeHbLUeHNs nepeobyyeHnsa B HEMPOHHbIX
ceTax?

a) YBenmueHume Konm4yecTsa CioeB



b) Dropout

C) YBennuenwue learning rate

d) YMeHbLUeHMe KonnyecTBa 3Mnox

MpaBuabHbI oTBeT: b) Dropout

Y10 nsmepsaet metpuka Fl-score?

a) TOYHOCTb 1 NOJIHOTY OAHOBPEMEHHO

b) TONbKO TOUHOCTb

¢) Tonbko NoAHOTY

d) CpepHee apudmeTmueckoe BCcex METPUK

MpaBuabHbIN OTBeT: a) TOUHOCTb U NONIHOTY O4HOBPEMEHHO
Kakown anroputm HE sBnseTca anroputMom knactepusaumm?

a) DBSCAN

b) K-means

¢) Random Forest

d) Hierarchical clustering

MpaBunbHbIK oTBeT: ¢) Random Forest

UTto Takoe "XONoAHbIV CTapT" B peKOMeHAaTe/IbHbIX CUCTeMax?
a) MNpobnema pekoMeHAaLMA AN HOBbIX NMOJb30BaTENei/06BbEKTOB
b) Cavwkom 6eicTpoe obyueHne mogenn

c) OTcyTCTBME AaHHbIX B CUCTEME

d) YcrapeBaHue mogenu

MpaBunbHbIY oTBET: a) NMpobnema pekomeHgaLNi AN HOBbIX
nosb3oBaTtenen/o6bekToB

Kakown meTtoz HE ncnonbsyetca ans obpaboTkm ancbanaHca knaccos?
a) Undersampling

b) Oversampling

C) YBennueHue learning rate

d) Vicnonb3oBaHKMe BECOB K/1acCOB

MpaBunbHbIV OTBET: €) YBennueHune learning rate

Uto Takoe "transfer learning"?

a) icnonb3oBaHue npesobyyeHHOU MoAenn AN HOBOW 3ajauu
b) MNMepeHoc aaHHbIX MeXay cepBepamu

c) ObyueHue 6e3 yuntens



d) ABTOMaTMueckoe MalnHHOe obyueHure
MpaBunbHbIN oTBeT: a) Ucnonb3oBaHue npeaobyueHHOW moaenu ans
HOBOW 3agauv
7. Kakow Tmn HEMPOHHbIX CETEN NyUlle BCEro NOAXOANT A 06paboTkm
n306paxxeHnin?
a) MonHoceA3HbIE ceTn
b) PekyppeHTHble ceTu
¢) CBepTOUHbIe ceTu
d) ABTOKOAMPOBLLNKM
MpaBuabHbIN OTBeT: ) CBEepTOUHbIE ceTH
8. Yro Takoe "batch normalization"?
a) Hopmanusauma BXOAHbIX AaHHbIX
b) Hopmanunsaumsa aktmBaumin Mexay caosmm
C) YMeHblUeHne pa3mepa baTtua
d) YBennueHune ckopoctn obyueHma
MpaBunbHbIN oTBeT: b) Hopmanusauusa aktmBauuin mexxay cnosmm
9. Kakow anroputm onTMMm3saLmMm yalle BCEro UCNo/b3yeTcs B r1ybokom
obyueHnn?
a) [pagneHTHbIN cnyck
b) CToxacTnuyecknin rpagMeHTHbIN ChycK
¢) Adam
d) K-means
MpaBuabHbIK OTBeT: ) Adam
10. Y70 Takoe "attention mechanism" B HEMPOHHbIX CETAX?
a) MexaHu3M BbleNeHNsA BaXHbIX YacTel BXOAHbIX AaHHbIX
b) MeTog perynspu3saymnm
¢) Tun GyHKUMW akTMBaLUK
d) Cnocob vHnuranm3aumnm Becos
MpaBunbHbIN oTBET: a) MexaHM3M BbiAeNIeHNA BaXKHbIX YacTeW BXOAHbIX

AaHHbIX
Tect 5: bonblne gaHHbIEe U CUCTEMbI XPaHEHUA

1. Kakouv npuHUmMN 1eXnT B OCHOBE TEXHOIOTUN BAOKYENH?

a) Penankauna gaHHbIX



b) JeueHTpann3oBaHHOE XpaHeHMe

c) PacnpeseneHHbin peectp

d) Bce BbilenepeuncieHHoe

MpaBunbHbIK oTBeT: d) Bce BbilwenepeuncieHHoe

Yto Takoe "data lake"?

a) XpaHuauLLLe HeCTPYKTYPUPOBaHHbIX AaHHbIX

b) PenaunoHHas 6a3a gaHHbIX

¢) Cuctema Bu3yanmsauum

d) NHcTtpymeHT ETL

MpaBuabHbIN OTBET: a) XpaHU/uLLe HECTPYKTYPUPOBaHHbIX AaHHbIX
Kakow MHCTPYMEHT MCMonb3yeTcs ANA NOTOKOBOW 06paboTKM AaHHbIX B
peanbHOM BpeMeHu?

a) Apache Flink

b) Apache Hadoop

¢) Apache Hive

d) Apache Spark

MpaBunbHbIV oTBeT: a) Apache Flink

Yto Takoe "sharding" B 6a3ax faHHbIX?

a) lopun3oHTanbHOe pa3geneHne JaHHbIX

b) BepTnkanbHoOe pa3geneHne gaHHbIX

¢) CkaTtmne AaHHbIX

d) lWndposaHme faHHbIX

MpaBuabHbIN OTBeT: a) lOopM30OHTaNbHOE pa3aeneHne faHHbIX
Kakow trn 6a3bl JaHHbIX ONTUMAaNeH A8 XPaHEHUS BPEMEHHbIX PAAOB?
a) InfluxDB

b) MongoDB

c) PostgreSQL

d) Redis

MpaBunbHbIl oTBeT: a) InfluxDB

Yto takoe "CAP-Teopema"?

a) Teopema 0 COr1acoBaHHOCTM, AOCTYMHOCTM U YCTOUUMBOCTU K pa3geneHunto
b) Teopema o0 ckopocT 06paboTKM AaHHbIX

c) Teopema 0 6€30MacHOCTU JaHHbIX



d) Teopema o macwTabnpyemocTu
MpaBunbHbIN OTBeT: a) Teopema 0 COr/1aCOBaHHOCTU, AOCTYNMHOCTU U
YCTOMUYNBOCTU K pa3gesieHunIo
7. Kakon dpopmart saHHbIx obecneunBaet cxeMy Aa CTPYKTYPUPOBAHHOTO
XpaHeHua?
a) CSV
b) JSON
¢) Parquet
d) XML
MpaBuabHbIN OTBeT: ¢) Parquet
8. Yro Takoe "lambda-apxutekTypa"?
a) Moaxoa kK 06paboTke 6ONbLLMX AaHHbIX, coYeTarowmnii batch n stream
processing
b) ApxutekTypa MUKpOCEpPBNCOB
¢) Mogenb rnybokoro obyueHuma
d) Cnocob xpaHeHns faHHbIX
MpaBunbHbIN oTBeT: a) Moaxoa K 06paboTke 60NbLIMX AAHHbIX,
coyetarowuu batch n stream processing
9. Kakon MHCTpymeHT ncrnonbsyetcsa ana ynpasneHuns workflow B data pipeline?
a) Apache Airflow
b) Apache Kafka
c) Apache Spark
d) Apache Hadoop
MpaBunbHbIV oTBeT: a) Apache Airflow
10. Y70 Takoe "polyglot persistence"?
a) Vicnonb3oBaHue pa3Hbix CYB/, ana pasHbIX TUNOB AaHHbIX
b) XpaHeHne faHHbIX B 0fHOM dopmaTe
C) Metoa cxaTna AaHHbIX
d) Cnocob penankaumm faHHbIX
MpaBunbHbIV oTBeT: a) Ucnonb3oBaHme pasHbix CYB/, ana pasHbIX TUNOB

AAHHbIX

Tect 6: PoccMUCKMIA cerMeHT pbiHKa U BU3yaan3auua AaHHbIX



Kakown poccnnckmi npogykT ABaseTca aHanorom Tableau?

a) DatalLens

b) AHgekc.MeTpuka

¢) 1C:AHanutmka

d) Tuubkodd Business

MpaBunbHbIV oTBeT: a) Datalens

Kakas poccuinckas koMnaHus paspabatbiBaeT naatGopMy A8 KOMMbIOTEPHOTO
3peHna?

a) VisionLabs

b) AHaekc

c) CbepTex

d) Bce BbilwenepeyncneHHble

MpaBuabHbIK oTBeT: d) Bce BbilwenepeuncnieHHble

Kakown poccumnckmii MHCTPYMEHT UCMOIb3YeTCA A8 aHaan3a N0ros?
a) ClickHouse

b) ELK Stack

c) Grafana

d) Zabbix

MpaBunbHbIN oTBeT: a) ClickHouse

Kakown poccuinckmm cepsuc npegoctasaset API ans 06paboTkm ecTeCTBEHHOTO
A3blKa?

a) Anpexkc.0Obnako

b) Cbep Al

¢) Mail.ru Cloud

d) Bce BbillenepeyncneHHbole

MpaBunbHbIn oTBeT: d) Bce BbilwenepeuncieHHble

Kakow Trn BM3yanmsauumm nydlle BCEro NoAXoAnT Ana oTobpaxeHus
Koppenaunmn?

a) JInHenHbIn rpaduk

b) Kpyrosas gnarpamma

¢) Anarpamma paccesHus

d) Mmctorpamma

MpaBuabHLIV OTBeT: €) lnarpamma pacceaHnA



6.

10.

Kakown poccnnckmii MpoayKT NCMOAb3YeTCa AN XPaHEHWA BPEMEHHbIX PALOB?
a) VictoriaMetrics

b) InfluxDB

¢) TimescaleDB

d) Prometheus

MpaBunbHbIV oTBeT: a) VictoriaMetrics

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

b) Matplotlib

¢) Seaborn

d) Pandas

MpaBunbHbIN oTBeT: a) Plotly Dash

KakoW poccuinckmnin cepeuc npegoctaenaset obnavHble GPU gns ML?

a) Anpekc.0Obnako

b) Selectel

¢) Mail.ru Cloud

d) Bce BbilenepeyncneHHble

MpaBuabHbIK oTBeT: d) Bce BbilwenepeuncnieHHble

Kakown meToz BM3yanmnsaumm aydlle BCErO NOAXOAUT ANA UePaAPXUYECKIMX
JAaHHbIX?

a) leHaporpamma

b) MmcTtorpamma

) Box plot

d) J/InHerHbIM rpaduk

MpaBuabHbIV OTBET: a) [leHaporpamma

Kakown poccnncknin npoaykT asasetcs aHasorom Power BI?

a) DatalLens

b) AHpekc.MeTpuka

¢) 1C:AHanuTumka

d) TvuHbkodd Analytics

MpaBuabHbIN OoTBeT: a) Datalens




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}")
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