MHWHOBPHAYKU POCCUA
BJIAJJMBOCTOKCKUI IT'OCYJTAPCTBEHHBI YHUBEPCUTET

HAVYHO-OEPA3OBATEJIBHBIN LIEHTP "UCKYCCTBEHHBI UHTEJUIEKT"

Pabouast mporpaMma qTUCHUTITAHBI (MOTYJIs)
TEXHOJIOI'NA NICKYCCTBEHHOI'O UHTEJIJIEKTA

Hanpasnenue u HanpaBiaeHHOCTH (TIpoduIIb)
45.04.02 Jluareuctuka. MexKyabTypHass KOMMYHHUKAIIMS U TPENOJaBaHUEe MHOCTPAHHBIX
SI3IKOB

I'ox nabopa na OIIOII
2025

dopma 00ydeHus
OuHas

Bnamgusoctok 2025



PaGouas nporpamma qucuIuinHbl (Moayiis) «TeXHONMOrMH HCKYCCTBEHHOT'O MHTEIIIEKTa
cocraiieHa B cooTBeTcTBUU ¢ TpeboBanusiMu @PI'OC BO no nanpasienuto noarotosku 45.04.02
Jluareuctuka (yTB. mpukazom MunHoOpHayku Poccum ot 12.08.2020r. Ne992) u Ilopsaxom
OpraHM3allMl U OCYIIECTBICHUS OOPa30BATENbHON [EATEIBHOCTH IO 00pa3oBaTeIbHBIM
porpaMMam BhICIIEro 00pa3oBaHusi — IporpamMmmamM OakajiaBpuara, porpaMMam ClelruaInuTera,
porpaMMaM MarucTparypsl (yTB. mpukazoM MunoOpnayku Poccun ot 06.04.2021 1. N245).

CocraBurenb(n):

Buwnesckuii A.A., accucmenm, Hayuno-obpazosamenvhuiii yenmp "Hckyccmeenuwiii
unmennexm", Andrey.Vishnevskiy2025@yvvsu.ru

Kpuzep A.B., kanouoam ¢usuxo-mamemamuyeckux Hayk, ooyenm, Hayuno-
obpazosamenvuwiil yenmp "Hckyccmeennviii unmennekm”, Aleksandra.Kriger@vvsu.ru

VYTBepkaeHa Ha 3acelaHud  HaydyHO-OOpa3oBaTelbHBIA LEHTP "HCKYCCTBEHHBIH

unaresiekT" ot 05.06.2025 , npotokos Ne 6

COI''TACOBAHO:
3aBe uit kadeapoii (pazpaboTunka AOKYMEHT ITOIHCAH
Ayt (1) AP (p P ) SJIEKTPOHHOHU NOAINIUCBIO
KQI/IFGQ AB. Cepruduxar 1582918206
Homep TpaH3akimn 0000000000E6716C
Buagenen Kpurep A.b.




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

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

1. M3yunuTh OCHOBBI KOMITBIOTEPHBIX TEXHOJOTMHA KaK HHCTPYMEHTa JUIS
XpaHeHust, 00paObOTKH U MPECTaBICHHUS JaHHBIX.

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

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

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

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

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

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

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

8. HayuuTtbcs MHTEpIpeTHpPOBaTh Pe3ybTaThl aHATU3a U IPUMEHSTh UX IS

IIPOTHO3UPOBAHUS U IIPUHATHUS PELLICHUI.

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

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

Pe3ynbraTsl 00y4eHus 0 TUCIUILUTHHE
Kon u Konn
Hassanue hopmynupoBka
OIIOII BO, opmymmposka UHIMKaTOpa Koz
COKpAIICHHOC KOMIIETCHIINHU JOCTHIXKCHUA peE3YIIb cDOpMyJ'H/IpOBKa pe3yiibTara
KOMIIETCHITHA
TaTa
45.04.02 OIIK-6 : OIIK-6.3B : P/l 3HaHUE | COBPEMEHHBIX HAIlpaBICHUN
«JluarBuctuka» | CrnocobeH [pumensier Pa3BUTHS KOMITBIOTEPHBIX
(M-JIT") MIPUMEHSITh MIpOrpaMMHBbIE TEXHOJIOTHI
COBPEMCHHEBIC HHCTpYMEHTaNnbHbIC (| PJ[1 | YMeHue | npuMeHSATb COBPEMEHHBIE
TEXHOJIOTUHI CpeIcTBa JIs HATIPABJICHUS KOMITBIOTEPHBIX
pu pelreHus TEXHOJIOTHH Il XpaHEHUS,
OCYIICCTBIICHUH | CTAaHJAPTHBIX 33724 00pabOTKH U MIPEICTABICHHUS
cbopa, npoQeCcCHOHATBHOM JTAHHBIX
00paboTku AEATCIIBHOCTH PJI1 HaBeik | paboThI ¢ HHCTpYMEHTaAMH
HHTCPIPETALINN aBTOMAaTU3UPOBAHHOU
JMaHHBIX 00paboTku nHGOpMaIUH
SMIHUPHIECKOTO
HCCIICIOBAHHUA,
COCTaBJIATh U
odopMIIATh
Hay4YHYIO
JIOKYMEHTAIUIO

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



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

Tabmuua 1.2 — L{eneBbie OpueHTHPHI BOCIIUTAHUS

BocnurareabHble 321241 ®opmupoBaHue HEHHOCT el IesieBble OpHEHTHPDI

@®opMHpOBaHHe HAYYHOT0 MHPOBO33PEHUS U KYJbTYPbI MbIIILJIEHHUSA

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

fl)opanOBalme KOMMYHUHKATUBHBLIX HABBIKOB U KYJbTYPbI 0o0IIeHusT

CDOpMI/IpOBaHI/Ie HaBbIKOB Hy6J’II/I‘{HOFO Bzaumonomors u YMmenue pa60TaTI> B KOMaHAC U
BBICTYIJICHUSA U MPE3CHTALIUU CBOUX uaeu B3aMOYBaKCHUE B3aUMOIIOMOIIb

2 Mecto aucuuniuHbl (MoayJisi) B ctpykrype OIIOIT

Hucuumnnuna «TexHonorun VICKycTBEHHOTO UHTEIJIEKTa» OTHOcUTCsS K bioky 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

Tpyno- O0OBeM KOHTaKTHOH paboTHI (Yac)
€MKOCTb
Cemectp
Hassarne g)i;) p]\:-i Hacrs I/IEIOPICiO)C AynuropHast Brcayu- CPC céli)”l?l'l::\(/:[fl
OI0I1 BO e vII yp YAHTOP TopHas
HUS (3P0, G.E) Beero Taluni
03P0) o
nek. | mpak. | ma6. | IIA | KCP
450802 | 650 | Mok 3 2 37 [ 8| 28| o | 1] 0] 3 3
JIlunreBucTuka

4 CTpyKTypa U coiepKaHue M CUMILIHHBI (MO1YJIs1)

4.1 Ctpykrypa tucuuniunsl (Moay.as) miss O®O

Temarnueckuil IaH, OTPaKAIOUIMI COJAEp)KAaHUE AMCLUMILIMHBI (IEPEUEHb PA3AEIOB U
TeM), CTPYKTYPHUPOBAHHOE 110 BUJIaM yU4e€OHBIX 3aHATHH C yKa3aHHEM UX 00bEMOB B COOTBETCTBUU
¢ yueOHBIM IIJIaHOM, NpHBeJieH B Tabmuie 3.1

Tabmuma 3.1 — Paznens! TUCHUIUIMHBL (MOAYJIS), BUABI YUeOHOU eATeIbHOCTH U (HOpMBI
TeKymero KoHTpodis st OPO

Kon pe- Koi-Bo yacoB, OTBEIEHHOE Ha Dopma
Ne HasBanue TeMbl 3ynbTara p
Jlex [Tpakt JIa6 CPC TEKYyIIEro KOHTPOJIS
00y4eHus




KoMIbroTepHbIe TEXHOIOTHN
KaK MHCTPYMEHT XpaHeHHS,
1 | o6pabotku, aHanu3a u PJI1 2 0 0 0
MIPE/ICTaBICHHUS JAHHBIX 1
“HOPMAIHH.

AHanm3 JaHHbBIX, 0OJIbIIHE
JaHHbIe, HarpaBieHust Data

2 . Pl 2 0 0 0
science, cucTeMbl OM3HEC-
AHAJINTUKH.
CucteMsl XpaHeHHs U

3 | Busyanm3anuu JaHHBIX. P12 2 0 0 0

Poccuiickuii CerMEHT pbIHKA.
[MoaroToBka maHHBIX IS
aHaNn3a U BU3yanu3alui.
4 | HavanbHble HaBBIKH. P13 0 4 0 0
TaGnu4HbIe MPOLIECCOPHL,
(hopMaThl XpaHEHHs JaHHBIX.
UncnoBsle 1 HEYHCIIOBEIE

S | nammse (BBIGOPKH, BEKTOPBI). pI2 0 4 0 0

YuncnoBsle XapaKTEPUCTUKI

6 PI3 0 2 0 0
BBIOOPOK.
7 | HeuncnoBeie naHHbIe. P/I3 0 2 0 0
MaccuBbl JaHHBIX
8 (matadpeiimsr). PJ2 0 2 0 0
9 KOppeH}IL[I/IOHI-EO- 0 4 0 0
perpecCHOHHBII aHAIU3.
10 | Metoxs! KiaccupuKanuy. 0 4 0 0
Cucremsl kiacca low-code,
11 no-code. P11 2 6 0 0
HToro no Tabauue 8 28 0 0

4.2 Conep:xaHue pa3iejioB U TeM JUCHUIVIMHBI (Moay.s) njass ODO

Tema I KomnvlomepHuvle mexnono2uu Kax UHCmMpYyMeHm XpaneHus, o6pabomku, anaiusa u
npeocmaegienus OaHHbIX U UHPOPMAYULL.

Conepxannie TeMbl: COBpEMEHHBIE HAIIPABJIEHUS PA3BUTUS KOMIIBIOTEPHBIX TEXHOJIOTHH.
MeTtoibl U cpelicTBa XpaHEHHs], 00pabOTKU, aHAJIM3a U IPEJICTABICHUS JaHHBIX U UH(QOpPMAaIIUH.

@®opMbl U METOABI MPOBEACHUS 3aHATUN MO TeMme, MpUMEHseMble 00pa3oBaTeIbHbIE
TE€XHOJIOTHH: .

Bunel caMocTOsATENBHON OATOTOBKU CTYAEHTOB 10 TEME: .

Tema 2 Ananuz danHulx, bonvuiue dannvle, Hanpaenienus Data science, cucmemul dOusnec-
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 camoCcTOSATENBHON MOATOTOBKH CTYJIEHTOB 110 TEME: .

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

Conepxxanne Tembl: Krmaccudukamuss cucteM XpaHCHHS W BU3YyalU3alllH JTaHHBIX.
IIprMepbl TaKUX CUCTEM OT OTEYECTBEHHBIX IIPOU3BOIUTEIICH.

®opMBl ¥ METOABI TPOBEICHUS 3aHATHH MO TeMe, MpPUMEHsEeMble 00pa30oBaTeIbHBIC
TEXHOJIOTHU: .

Buapl camoCcTOSTENbHOM MOATOTOBKH CTYJIEHTOB IO TEME: .

Tema 4 Iloocomoska OanHblx 018 auanuza u euzyanuzayuu. Hauanvuvie HagviKu.
Tabruunvle npoyeccopul, hopmamul XpaneHus OGHHbIX.



Conepxanne Tembl: DopmupoBanue aatadppeiimoB B TabnuyHoM npoueccope (MS Excel |
Open Office Calc). @opmar xlIsx, csv, txt. [Touck ommOOK (YMCIOBBIC AAHHBIEC), KATETOPUHU
Ha3BaHbI I0-Pa3HOMY, 0ObEMHEHUE KATETOPHIA.

@opmBl U METOABI TPOBENEHHS 3aHATHH IO TeMe, NMpHMEHseMble 00pa3oBaTeIbHBIC
TEXHOJIOTUH: .

Buppl caMmocTosITenbHOM TOATOTOBKY CTYICHTOB I10 TEME: .

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

Copepxanne Tembl: J[MCKpeTHBIC, HENPEphIBHBIC JaHHbIC. B deM ornmune. CriocoObl
BH3YalIM3al[iy OTAENbHBIX ITOKa3aTeliel U 3aBUCUMOCTEH.

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

Buael camoCTOSATENBHOM MOJATOTOBKH CTYJIEHTOB 110 TEME: .

Tema 6 Hucnosvie xapaxmepucmuku bl00POK.

Conepxanne TeMbl: CTaTUCTUYECKAs OLIEHKA YUCIIOBBIX JTAHHBIX.

®opMbl ¥ METOABI MPOBEICHUS 3aHATUH MO TeMe, MPUMEHsEeMble 00pa3oBaTEIbHbIC
TEXHOJIOTHH: .

Buapl camoCTOSTENbHOM MOATOTOBKH CTYJIEHTOB IO TEME: .

Tema 7 Heuucnoswie oannvie.

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

@dopMBI ¥ METOJBI TPOBEACHHS 3aHITHA 1O TeMe, MPUMEHSEMbIC O00pa30BaTEIbHBIC
TEXHOJIOTHH: .

Buael camoCcTOSTENbHOM MOATOTOBKH CTYJIEHTOB IO TEME: .

Tema 8 Maccuevt oannvix (Oamagpetimol).

Copepxanne Tembl: OlieHKa KauecTBa JaHHBIX. DOPMHUPOBAHUE «CPE3OBY.

@dopMBI ¥ METOJBI TPOBEACHHS 3aHITHA 10 TEeMe, MPUMEHSIEMbIC 00pa3oBaTEIbHBIC
TEXHOJIOTHH: .

Buapl camoCTOSATENbHOM MOJATOTOBKH CTYJIEHTOB IO TEME: .

Tema 9 Koppensayuonno-pecpecCuoHublil aHamus3.

Conepxxanne Tembl: JIMHEHbIE MOJENIM, OLIEHMBAHWE MOJENE, HWHTEpHpeTalns
pe3yNbTaToB, BU3yallu3aliks, IPOrHO3.

@opMBl U METOJBI TPOBEACHHS 3aHITUN MO TeMe, MpUMEHseMble 00pa3oBaTeiIbHbIC
TEXHOJIOTHH: .

Buabl camocTosTeNbHON MOATOTOBKU CTY/IEHTOB I10 TEME: .

Tema 10 Memoovwl knaccugpuxayuu.

Copepxanne Tembl: bailecoB knaccuduxatop, aepeBbs perieHuil. OLEHKH KayecTBa
KJIaccu(puKaluy, BU3yaln3aus.

@®opMBl U METOJbI NPOBEACHMS 3aHITUH MO TeMe, NMpUMEHseMble 00pa3oBaTeIbHbIC
TEXHOJIOTUH: .

Bunbl caMoCTOATENBHON OATOTOBKU CTYIEHTOB I10 TEME: .

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

Conepxanre Tembl: IIpuMeHeHHe cucTeM Kiacca low-code, Nno-code i perneHus
NPaKTHYECKMX 3a/0a4 aHan3a OU3HEeC-IaHHbBIX.

®opMBI U METOJBI MPOBEACHHS 3aHATHH MO TeMe, MPUMEHsIeMble 00pa3oBaTeIbHBIC
TEXHOJIOTHH: .

Buibl caMOCTOSITEIbHOM TTOATOTOBKH CTYICHTOB IO TEME: .



5 Meroauueckue YyKazaHusi Qs OOy4YalOIUXCS MO0 H3YYEHMID W PpeajM3auuu
AUCHHUIJIMHBI (MOZYJIs1)

5.1 MerToanyeckue peKOMEHIAIMHM O0YYalOIIMMCH 10 M3YYeHHI0 IMCHUIUIMHBI W TIO
odecrneyeHNI0 CAMOCTOATEILHOI PadoThI

MeToanyeckne peKOMEHIAIUM 110 OPraHU3AIUN CAMOCTOSTEIbHOM padoThI

B Xoae I/I3y‘-IeHI/I$I JOUCIHUITIINHBI CTYI[CHTBI JOJIDKHBI ITOCCHIAaTh ayI[I/ITOpHBIe 3aHATUSA
(JlekIuu, TMPaKTHYECKUE 3aHATHsI, KOHCYIbTamuu). Ocoboe MECcTO B OBJAJCHUU YacThiO TEM
JAHHOM JMCUUIUIMHBI OTBOJUTCSI CAMOCTOSATENBHOM padoTe, MpHU 3TOM BO BpEMs ayIUTOPHBIX
3aHATHH MOTYT OBITh PACCMOTPEHBI U TPOPAOOTaHbl HAKOOJIEe BaXKHBIC M TPYIHBIC BOTIPOCHI 110
TOI>'I NN HHOﬁ TEMEC IUCHMIIJIMHBI, a HpI/IMCHeHI/Ie y)Ke OCBOCHHBIC HABBLIKOB B CMCXKHBIX
TEXHOJIOTHSIX BBIHECEHBI HA CAMOCTOSTEILHOE O0yUCHHE.

B COOTBCTCTBUU C y‘-Ie6HBIM IJIAHOM HaHpaBJICHI/ISI IIOATOTOBKH npouecc I/I3yIIeHI/ISI
JTUCIUILIMHBI IPETyCMaTPUBACT IPOBEJCHHE JIEKIUH, TPAKTHUECKUX 3aHATHI, KOHCYIbTALUM, a
TaK)X€ CaMOCTOSITEIbHYIO PabOTy CTYACHTOB.

Huxe nepeuncnensl mpeHa3HauYeHHbIE AJI1 CAMOCTOSTENIbHOTO U3yYEHUs CTYICHTaMU T
BOHpOCI)I, KOTOpBIC BO BpCMﬁ HpOBCIIeHI/Iﬂ ay,IlI/ITOpHI)IX SaHﬂTI/Iﬁ I/I3yT-IaIOTC$I HCOOCTATOYHO HJIN
M3Y4EHHE KOTOPBIX HOCUT O030PHBIIN XapakTep.

IlepeyeHb U TEMaTHKA CAMOCTOATEIbHBIX PA0OT CTYI€HTOB MO AUCHUIIIHHE

1. Teopus BeposTHOCTEN
2. IlpuxiagHas cTaTucTHKa

5.2 OcobeHHocTn opraHuzauuu OO0y4YeHUs] IS JIML € OrPAHMYEHHBIMH BO3MOKHOCTAMM
310pPOBbSI U HHBAJIM/I0B

[Tpu HEOOXOAMMOCTH 00YHAIONITUMCS U3 YHUCIIA JIUI] C OTPAHUYEHHBIMU BO3MOXKHOCTSIMU
3I0POBbSI 1 MHBAITUIOB (I10 3asiBIICHHIO 00YYAIOIIErocs) MPEI0CTaBIseTCs yueOHas
uH(popMalus B JOCTYNHBIX (pOpMaxX C yUETOM MX UHAUBUAYAIbHBIX NCUXO(PU3UUECKUX
0COOEHHOCTEH:

- JUIs JIUI] C HApYLIEHUSIMU 3pEHMSI: B Ie4aTHOH (popme yBennueHHbIM IpUpTOM; B hopMe
NIEKTPOHHOIO  JOKYMEHTAa;  HMHIUBUAYalbHbIE  KOHCYJIbTAlUM  C  IPUBJICYECHUEM
TU(dI0CYpIOTIEPEBOIUNKA; MHANBUAYAIbHbIE 331aHUSI, KOHCYIbTALIMH U JP.

- 17151 JIMILL C HApYIICHUsIMU CiTyXa: B IeyaTHOH (hopMme; B popMe 37EKTPOHHOTO JOKYMEHTA;
UHAMBHUAYaJIbHbIE KOHCYJNbTAIUM C TPUBJIEUEHUEM CYpAONEPEBOJUMKA; WHAMBHUAYaJIbHbIE
3a/1aHusl, KOHCYJIBTALUU U JIp.

- 17151 JIUI] C HApYILIEHUSIMU OIIOPHO-JBUTATEIILHOTO afnmapara: B ne4atHoil oopme; B popme
JIEKTPOHHOIO JOKYMEHTA; MHANBUIyaJIbHbIE 3a/1aHNUs, KOHCYJIBTALIUU U JP.

6 ®oH OLEHOYHBIX CPEACTB 1JIsl MPOBEICHUsS TEKYLIEero KOHTPOJISI U MPOMeKYTOYHOMN
arrecTauMu 00y4aroMXCcs M0 JMCUMILINHE (MO1YJIIO0)

B coorBerctBun ¢ tpeboBanumsmu PI'OC BO gns arrecranmm 0oOydaromuxcs Ha
COOTBETCTBUE HX IMEPCOHATBHBIX JOCTIIKEHUH IUTAHUPYEMBIM pe3yJbTaTaM oOO0y4eHHs IO
JTUCIUATIINHE (MOAYJTI0) CO3/aHbl (POH/IBI OIEHOYHBIX CPENCTB. THUMOBBIE KOHTPOJIBHBIC 3a/IaHMUS,
METOJMYECKUE MaTepUalibl, OINPEACIAIONIME MPOUEAYPhl OLEHHUBAHUS 3HAHWUM, YMEHHUU U
HAaBBIKOB, a TAK)KE KPUTEPUH U TTOKA3aTEIN, HEOOXOIUMBIE JUTsl OTICHKH 3HAHWUM, YMEHUW, HABBIKOB



U XapakTepu3yllnue dTambl (HOPMHUPOBAHHS KOMIIETCHIMHA B  MPOILECCE OCBOCHUS
00pasoBaTenbHON MTPOrpamMMBl, TipeAcTaBieHb! B [Ipunoxennn 1.

7 Y4eb6HO-MeTOAMYECKOEe M HH(POPMALMOHHOE 0O0ecnievyeHue TUCIHUILINHBI (MO1yJIs1)

7.1 Ocnoenas numepamypa

1. Ananu3 naHHBIX | y4eOHUK J1s By30B / o penakiueid B. C. MxurapsiHa. — Mocksa :
WznatenbcrBo 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. beccmeptnbiii, 1. A. VckyccTBeHHBIH HWHTEUIEKT. BBeneHre B MHOTOAareHTHBIC

cucteMsl : yueOHuK ansi By3oB/ . A. beccmeprtnsiii. — Mocksa : WznatensctBo IOpaiir,
2025. — 148 c.— (Bwicmiee o6pazoBanme). — ISBN 978-5-534-20348-6. — Tekcr
anekTpoHHBI  //  OOpaszoBarenpHass ~ mmatdpopma  HOpaiit  [caiit] —  URL:

https://urait.ru/bcode/569279 (nara obpamienus: 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  Jlonoanumenvnas numepamypa

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

3. IIpotomesaxonoB A.B., IIsmnoB I1.A., CagoBaukoB B.E. Anroputmer 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 BEposATHOCTEH, MPUKIaIHAs
CTaTUCTHKa, 00paboTka M aHanu3 AaHHbIX 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 obpamenus: 18.06.2025). — TekcT : 371€KTPOHHBIH.

7.3 Pecypcor ungpopmayuonno-menekommynukayuonnoi cemu ""Humepnem',
6KI0uas npogeccuonanvuvie 06a3bl OAHHBIX U UHPOPMAUUOHHO-CRPAGOUHDIE
cucmemul (npu HeodxX00uUMOCmuU):

1. O6pazoBarensHas miatpopma "FOPANT"

2. OmnektponHas Oubmmorteunass cucreMa ZNANIUM.COM - Pexum pgocryna:
https://znanium.com/

3. DnexTpoHHO-OMOMMoTeuHas cucrema "BOOK.ru"

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

5. Ilpesunmentckas Oubnuoreka wuMm. b.H.Enpimna (0a3a [maHHBIX —pa3iHyYHBIX
npodecCHOHANIBHBIX 00acTei) - Pexxum goctyma: https://www.prlib.ru/

6. Hudopmaunonno-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




MHWHOBPHAYKU POCCUA
BJIAJJMBOCTOKCKUI IT'OCYJTAPCTBEHHBI YHUBEPCUTET
HAVYHO-OEPA3OBATEJIBHBIN LIEHTP "UCKYCCTBEHHBI UHTEJUIEKT"
®oHJ OLIEHOYHBIX CPEJCTB
JUISI IPOBEJIEHUS TEKYILIETO0 KOHTPOJIS
U IIPOMEXYTOYHOM aTTeCTalUy 110 JUCLMILIMHE (MOAYIIIO)
TEXHOJIOI'MX HCKYCCTBEHHOI'O UHTEJUVIEKTA
Hanpasnenue u HanpaBiIeHHOCTh (IPOQIIIB)
45.04.02 JIunructuka. MexkynbTypHas KOMMYHHUKaIUS U IPEN0IaBaHUE NHOCTPAHHBIX

SA3BIKOB

I'ox Habopa Ha OITOII
2025

dopma 00ydeHuUsI
OYHas

Bmagusoctok 2025



1 Ilepedennb (popMHEpyeMbIX KOMIIETEH M

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

COKpameHHOe u KOMIICTCHIIUHN

45.04.02 «JIuarsuctu | OIIK-6 : Criocoben nmpumensaTs coB | OITK-6.38 : [IpuMeHseT mporpaMMHbBIE HHCTPYM
Ka» pPEMEHHBIE TEXHOJIOTMH IIPU OCYIIE | €HTaJIbHBIC CPEICTBA JJISl PELICHUS CTaHAaPTHHI
(M-JIT) CTBJICHUH cOopa, 00paboTKu MHTEP | X 3a1au NpodecCUOHATBHON e TEIbHOCTH
MpEeTalN JaHHBIX SMIHPUYECKOTO
UCCIIeIOBaHMUs, COCTABIATE U ohop
MJISITh HAYYHYIO JOKYMEHTAIINIO

KommeTeHust cunraercsi cChOpMUPOBAHHOM Ha JAHHOM 3TaIle B CIIy4ae, €CIIH IMOJTyYCHHBIC
pe3ynabTaThl OOYYeHHs [0 JUCHUIUIMHE OLICHEHBI IOJOXKHUTENbHO (JMana3oH KpPHTEPHEB
OLICHUBAHUSI PE3YJIbTaTOB O0YUCHHS «3a4TCHOY, «YIOBICTBOPUTEIBHOY, «XOPOILIOY, KOTIHIHOY).
B ciydae OTCYTCTBUSI IOJIOKUTENBHON OIICGHKH KOMIICTCHIMS HA JAHHOM JTare CYUTAeTCs
Hec(OPMUPOBAHHOM.

2 [loka3aTe/iu OlleHUBAHUS NJIAHUPYEMBbIX Pe3yJIbTATOB 00y4YeHHUsI

Komnerenuus OIIK-6 «CnocobeH mpuMeHATh COBPEMEHHBIE TEXHOJIOTHH TIPU
OCYILECTBIEHUH cOOpa, 00pabOTKN MHTEPNPETALUH JAaHHBIX IMIIUPHUUECKOTO UCCIIEI0BaHUS,
COCTABIIATH ¥ 0(OPMIIATH HAYYHYIO TOKYMEHTALIUIOY

Ta6muma 2.1 — Kpurepuu OlIeHKH WHIUKATOPOB JIOCTHKEHUS KOMITCTCHIINH

PesynbraTel 00y4ueHHUs 110 AUCIMIUINHE
Kox n popmymuposka uumukar | Ko | Tu Kpurepun onieHnBaHus pe3yabT
opa JocTwkeHus kommnereHnuu | A [ 1 aToB 0Oy4YeHU
pe | pe Pesynbrar
3- | 3-
Ta | Ta
OIIK-6.3B : [IpumeHnser nporpa Pl 3H | COBPEMEHHBIX HalpaBJEHUH pa | NOHMMaHUE pa3HUILIBI HANpaBie
MMHbIE HHCTPYMEHTAJIbHBIE CPe | 4 aH | 3BUTHA KOMIBIOTEPHBIX TEXHON | HHH PA3BUTHA KOMITBIOTEPHBIX
JICTBA JUISl PEIICHNs] CTaHJIapTH ne | ormi TEXHOJIOTHH
bIX 33/124 IPO(ECCHOHANBHOM J| v NPUMEHATH COBPEMEHHBIC HAIIP
€ATEJIbHOCTH P/l | Me | aBneHMS KOMITBIOTEPHBIX TEXHO | TIOHMMaHWE OCHOBHBIX METOJIOB
1 HU | Jorwmit it XpaHeHus, 00paboTK | pabOTHI C TaHHBIMH
e U M IPEJICTABJICHUS TaHHBIX
Ha | paboTbl ¢ MHCTpyMEHTaMHU aBTO CKOPOCTD H TOIHOCTD BRIMONIE
P % HUS TUIIOBBIX Olleparuii 06pado
BBl | MaTH3MPOBAHHOW 00PAaOOTKHU U
1 « HepopMaIH TKH JaHHBIX B CHIEIIMATU3UPOBA
HHOM 110

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

3 IlepeyeHb OLIECHOYHBIX CPEACTB

Tabmuua 3 — IlepedyeHpb OLIEHOYHBIX CPEJCTB MO TUCIMILIMHE (MOIYIIIO)

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




. 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
enmuii Data Science u 6u3 | Bu3yanmm3anuu gaHHBIX. P
N Tect Tect
Hec-aHAINTHKA OCCHICKHH CETMEHT PBIHK
a.
PJI2 YMeHUe : 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 : IOArOTAaBIMBAT | | 7. Heuncnosble gannble | [Ipaxrideckas pa6o | IlpaxTudeckas pa6o
b JaHHBIE JUUIS 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)K€HHOU B Oayutax. MakcumanbHas cymma 0ajuloB 1Mo JUCHMIUIMHE (Monyito) paBHa 100

Oasam.

KadecTBO c(hopMupOBaHHOCTH KOMIIETEHIIMI HA TAHHOM 3Talle OIICHUBAETCS M0 Pe3yIbTaTaM
TEKYIIUX U MPOMEKYTOYHBIX aTTECTAIIMI TPY TIOMOIIHM KOJTHYECTBEHHOW OIIEHKH, BBIPAKCHHOM
B O6aytax. MakcuManbHas cymMMa OajioB Mo JUCHMILIMHE (Moayiio) paBHa 100 Oammam.

Bun yaebHol nesTenbHOCTH

OHBHO‘IHOC Cpe€ACTBO

[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 | CTyaeHT NeMOHCTPUPYET YMCHHUS HA UTOTOBOM YPOBHE: YMEET CBOOOTHO BBITIOHATH MMPAKTHUCCKHE 3aIaHHs, TP

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-aHAJIMTHKH

1. Kakoii n3 nepeunciaennbix 3tanos HE BxoauT B cTanaapTHbIi npouecc aHaau3a
nannbix (CRISP-DM)?

a) ITonumanue OusHec-3a1a4un
b) Coop JTAHHBIX
c) Vnanenne BCEX HUCXOIHBIX AHHBIX

d) I[TocTtpoenne moaenei
2. Kakas n3 xapakrepuctuk HE orHocuTes k "3V" 6obMX JaHHBIX?

a) Volume (oO6bem)
b) Velocity (cxopocTh)
c) Variety (pa3zHoOOpasue)

d) Validity (BanuaHOCTb)



3. Kakoe nHanpasiaenue Data Science 3aHMMaeTcsi NIPOrHO3MPOBAHMEM YHCJIOBBIX
3HAYeHM?

a) Knaccudukanus
b) Kinacrepuzanms
c) Perpeccuonnsiit aHaIu3

d) AcconratuBHbIC TTpaBUiIa
4. Kaxoii uncrpyment HE siBasiercsi cucremoii 6n3Hec-anaautuku (BI)?

a) Power BI
b) Tableau
c) Qlik Sense

d) Apache Kafka
5. Kakoii aJiropuTM MAaIIMHHOTO 00y4YeHHUsI OTHOCUTCS K 00yueHHI0 0e3 yuuTesi?

a) JIuneiinas perpeccus
b) Merton k-Onvxaimmx cocenen
c) Merton k-cpemaux

d) HepeBo pemieHuit
6. Kakasi TexH0JIOTHSI MCII0JIB3YeTCs JISl IOTOKOBOI 00padoTKH JaHHBIX?

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

d) Microsoft Excel
7. Urto o3navaetr tepmuH "ETL" B koHTeKcTe aHAIM3A JAHHBIX?

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

d) Export, Tag, Label
8. Kakoii moka3zare/ib HCIOJIb3YyeTCs /Il OLIeHKH KayecTBa KJaaccupukanuu?

a) Koaddunument JeTEPMUHAIIIN (R?)
b) CpenHekBagpaTuIHasI omuoKa (MSE)
C) Martpuna OLINOOK
d) Aucnepcus

9. Kakoii s3bIK IPOrpaMMHPOBAHMA Yallle BCero ucnoiab3yercst B Data Science?

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

10. Kakoii MeToa HCIIOJIb3YyeTCs AJIsl CHUKEHUS] PAa3MepPHOCTH JAHHBIX?

a) JIuneiinas perpeccus
b) MeTton TJIaBHBIX KOMITOHEHT (PCA)
c) Hepeso peleHui

d) Jlorucruueckas perpeccus

Tecr 2: KomMnblOTepHbIE TEXHOJIOTHMM KAaK HMHCTPYMEHT XpaHeHHs, 00padorTkwm,
aHAJIM3a U NPeACTABJCHUS JAHHBIX

1. Kakasi u3 nepe4ncieHHbIX 0a3 JaHHBIX OTHOCHTCS K PeJIAHOHHbIM?

a) MongoDB
b) PostgreSQL
C) Redis

d) Cassandra

2. Kakoii fI3bIK MCII0JIB3YeTCsl AJIs1 3alIPOCOB K PeJSIHHOHHBIM 0a3aM JaHHBbIX?

a) Python
b) SQL



c) HTML
d) XML

3. Kakoii popmar nannsix HE siBisiercst cTpyKTypHpoBaHHbIM?

a) CSV
b) JSON
c) XML

d) TekcToBbIit TOKyMEHT 0€3 pa3MeTKU
4. Kakasi TeXHOJIOTHSI MCIOJb3YeTCHA JJIsl pacnpeaejieHHOr0 XpaHeHHs O00JIbIINX
JTaHHBIX?

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

5. Kakoil HHCTPYMEHT UCHOJIb3YeTCs /111 HHTEPAKTHUBHOM AHAJMTUKH TAHHBIX?

a) Jupyter Notebook
b) broknot
C) Microsoft Paint

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

Kjaacrepax?

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

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

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

8. Kakasi CYB/I orHocutcst kK NoSQL?

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

9. Kakoii uncrpyment HE ncnosab3yercs A1 00padoTku JaHHBIX?

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

10. Kakasi TeXHOJIOTHS MCIOJIb3YeTCS VI KOHTeHePU3al Ml MPHII0KeHUH ?

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

Tect 3: CucreMbl XpaHeHUS U BU3YAJIU3AUMH JaHHBIX. PocCHiICKHI CerMeHT pbIHKA
1. Kaxoii poccuiickuii anajor Tableau cymecrByer Ha pbiHKe?

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

d) Tunbkodd Ananutuka
2. Kakas poccuiickas CYB/] nonysasipHa 1Jisi aHAJIUMTHKHA 00JIbIIUX JAHHBIX?



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

3. Kakoii HHCTpYMeHT BU3yau3anuM pa3padoran komnanuei "Touka 3penus'?

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

4. Kakas poccumiickas 1miargopmMa npeaocTaBjisieT 00JaYyHble pelleHUus J1JI
XpaHeHusl JaAHHbIX?

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

5. Kakoii poccuiickuii cepBHC NPeI0CTABJISAET AHAJIMTUKY Bed-Tpaduka?

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

d) Facebook Insights
6. Kakas poccuiickas koMnaHusi pa3padarbiBaeT peleHus 1Js 00padoTku 60J1bIIMX
JTAHHBIX?

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

7. Kakoii (popmaTt BU3yaIu3anuu Jiy4iie BCero NoAXoAuT 1Jisi BpeMeHHbIX psAl0B?

a) Kpyrosas Jyarpamma
b) JluHeWHBIN rpaduk
C) Huarpamma paccestHus

d) 'mcrorpamma
8. Kakas poccniickas miargopMa npeaocTaBisieT HHCTPYMEHTbI I MAIIMHHOIO

o0yueHus?

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

d) Scikit-learn
9. Kakoii nncrpyment HE siBsiercst cucremoii XxpaHeHust JaHHbBIX?

a) Hadoop HDFS
b) Amazon S3
c) Sunexc.O61ak0

d) Microsoft PowerPoint
10. Kaxkoii poccuiickuii cepBuc npenocranisier API s reoananuruku?

a) SAnpexc.Kaptsl
b) Google Maps
C) Apple Maps

d) OpenStreetMap

Tect 4: Anaau3 1aHHBIX, 0oJIbIINMeE JIaHHBIEe, HanpaBJjeHus Data Science, cucreMbl
OM3HeC-aHAIUTHKH

1. Kakoii Meroa aHaiM3a JAHHBIX MCIOJB3YeTCH ISl BbISIBJIEHMS CKPbITHIX
3aKOHOMepHOcTel B 00JbIMX MaccuBax nHGopmauuu?



a) OnucarenbHas CTaTHUCTHKA
b) Data Mining
c) JIuneiinas perpeccust
d) Busyanuzanus

2. Kakas xapakrepuctuka Big Data onucbiBaet pa3Hoodpa3sue popMaToB J1aHHBIX?

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

3. Kakoil TMnm MAmIMHHOTO OOy4YeHHMsI HCIOJIb3YeT pa3MedYeHHble JaHHbIe JIJIs
o0ydeHus?

a) OO0yueHue c YIUTEIIEM
b) OOyuenue 6e3 yuuTeIns
c) Cwmemranaoe oOy4eHue
d) I'my6okoe oOyueHue

4. Kakoil MHCTPYMEHT I03BOJIfieT C031aBaTh HHTEPAKTHBHBbIE Jamoopabl 0Oe3
HaNUCAHUs Koaa?

a) Jupyter Notebook
b) Tableau
c) Apache Spark

d) TensorFlow
5. Kakoii ajroputM mucnojb3yercsi AJs pa3jiesieHds JAHHBIX Ha TPyNnbl IO
cxoskecTH?

a) Jluneitnas perpeccus
b) Meron k-cpenamx
c) Hepeso peIIeHuI
d) SVM

6. Kakoii npouecc npeodpasyer cbipble JaHHbIE B IPUTOAHBIH AJ1s1 aHAaIu3a popmar?

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

d) Data Visualization
7. Kakoii noka3artejib OlleHUBAeT TOYHOCTh PerpecCHOHHOM Moaeau?

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

8. Kakas 0u0smmorexa Python yamie Bcero ucnoJsib3yercs Ajst padoThl ¢ TA0JMIHBIMHA
AaHHBIMH?

a) NumPy
b) Pandas
c) Matplotlib

d) Scikit-learn
9. Kakoii metong HE ncnonb3yercst A1 00pad0oTKHM NPONYIIEHHBIX 3HAYCHUH ?

a) VY nanenue CTPOK c MPOITyCKaMu
b) 3ameHa CpeaHUM 3HaYeHUEM
C) 3ameHa HYJISIMU

d) HIndpoBanne gaHHBIX

10. Kakoil mHCTpyMeHT ucnoJsb3yercs Ajas ynpasiaeHuss workflow B Data Science
npoexkrax?

a) Apache Airflow
b) Microsoft Word



C) Adobe Photoshop
d) WinRAR

Tecr S5: KomnbloTepHble TeXHOJIOTHMM KAaK HMHCTPYMEHT XpaHeHusi, 00padoTkwu,
aHAJM3a U NPeACTABJICHH JaHHBIX

1. Kakoii Tun 0a3bl JaHHBIX ONITHMAaJIeH I XpaHeHuss JSON-10kyMeHTOB?

a) Pensnmyonnas
b) JI0OKyMEHTOOpHEHTHUPOBaHHAS
c) I'padoBas

d) Kirou-3naueHue
2. Kakoi s13bIK HCHoJIb3yeTcs JJ15 padoTsl ¢ Apache Spark?

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

d) CSS
3. Kakoii ¢opmar aaHHBIX o0ecne4yMBaeT cXeMy /Ui CTPYKTYPHPOBAHHOIO
XpaHeHusi?

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

4. Kakasi TeXHOJIOTHSI HCIIOJIB3YETCH IJIsA 6I)ICTp0FO MOMCKA M0 00JbIINM }]aHHLIM?

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

5. Kakoit nacrpyment HE oTHOCHTCSI K cucTeMaM ynpaB/ieHusi 0a3aMM IaHHBIX?

a) MySQL
b) MongoDB
C) PostgreSQL

d) Microsoft PowerPoint
6. Kakoii npoToko.1 HCoIb3yeTcs JJIf epeJayd NOTOKOBBIX JTAHHBIX?

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

7. Kakasi TeXHOJI0TUS 03BOJIsieT BBINOJIHATH SQL-3anpockl Kk 001b1MM JAHHBIM?

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

8. Kakoii (popmaT JaHHBIX HCIOJIb3YeTCH I XpaHeHHus TPadoBbIX CTPYKTYpP?

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

9. Kakoii HHCTPYMEHT HCIIOJIb3YeTCsl /ISl OPKeCTPally KOHTeliHepoB?

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

10. Kakasi TexH0JIOTHSI MCIIOJIb3YeTCS 11 XPAHEHHUs] BpeMEHHbIX PSiAoB?



a) Redis
b) InfluxDB
C) MySQL
d) PostgreSQL

Tect 6: CucTemMbl XpaHeHHs U BU3yaJIU3alMu JaHHbIX. Poccuiickuii cerMeHT pbIHKA

1. Kakoii poccuiickuii anajor Power Bl npensiaraer odsiaunbie pemenusi?

a) Annexc.Merpuka
b) Datalens
C) 1C:Ananutuka
d) Tunbkod @ Insights

2. Kakas poccuiickas CYB/] pazpadorana /151 aHAJIMTHYECKHUX 3alPOCOB?

a) Tarantool
b) ClickHouse
C) Postgres Pro

d) SAunexc.baza
3. Kakoii poccuiickuii cepBHC NPeA0CTABJISIET HHCTPYMEHTHI JJIl T€0aHAJIUTUKH?

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

d) OpenStreetMap
4. Kakas poccuiickasi miaargopma crnenuaausupyercsi Ha o0padoTke NOTOKOBBIX
JTAHHBIX?

a) Apache Kafka
b) Slunexc.IToroku
C) C6ep.AHanuTuka

d) Mail.ru Cloud
5. Kakoii nHCTpYMeHT BU3yaJau3anuu pa3padoran B Poccun?

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

6. Kakas poccmiickasi KOMIaHMs Pa3padaTbiBaeT pelieHUusi 1JIsi KOMIBIOTEPHOI0
3penus?

a) Anpexc
b) CoepTex
c) Mail.ru Group

d) Bce nepeunciennsie
7. Kakoii popmMaT BU3yaau3anMu JIy4lle BCero NOJAX0AUT JJI CPABHEHUS A0J1ei?

a) JIuHeWHbIi rpaduk
b) Kpyrosas JIrarpaMma
c) ['mcrorpamma

d) uarpamma paccestHus
8. Kakoii poccuiickuii cepBuc npenocraniasier API qjs ananusa tekcron?

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

9. Kakas poccuiickas miargopma npenocrasisier oos1aunabie GPU gass ML?

a) Angexc.0O061aK0
b) Selectel
C) Mail.ru Cloud Solutions

d) Bce nepeuncriennbie



10. Kakoii mnctpyment HE siBasieTcss poccmiicKMM NPOAYKTOM VI padoThI €
NAHHBIMH?

a) ClickHouse
b) Tarantool
C) Oracle Database

d) DataLens

Kpamkue Memoouyeckue yKaszaHus

ITocne IIPOXOKIACHUA TCOpeTH‘IeCKOﬁ 4aCTH, CTYACHTHI JOJKHBI 3aKPEIIUTE MaTCpUall IIpU
IMOMOIIIHU KOHTPOJIbHOI'O TECTA.

LlIxana oyenku
OrnieHka Bansr Onucanne
5 9-10
4 6-8
3 3-5
2 0-2




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

6U3HeCc-aHAINTUKU

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

c) Metoa k-cpegHux



10.

d) AepeBo pelueHnm

MpaBuabHbIK oTBeT: ¢) MeTtopg k-cpeaHunx

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

b) Apache Spark

c) Apache Kafka

d) Microsoft Excel

MpaBunbHbIV oTBeT: ) Apache Kafka

Yto o3HauaeT TepmuH "ETL" B KOHTEKCTe aHanm3a AaHHbIX?

a) Extract, Transform, Load

b) Encrypt, Transfer, Lock

¢) Evaluate, Test, Learn

d) Export, Tag, Label

MpaBunbHbIV oTBeT: a) Extract, Transform, Load

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

b) CpeaHekBagpatnuHas owmnbka (MSE)

¢) MaTpuua ownbok

d) Ancnepcus

MpaBunbHbIN oTBeT: ¢) MaTpuua owmnbok

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

b) Python

c) C++

d) PHP

MpaBunbHbI oTBeT: b) Python

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

b) MeTog rnaBHbix KoMnoHeHT (PCA)

) JepeBo peLueHui

d) Nlornctnueckas perpeccus

MpaBunbHbIl oTBeT: b) Metog rnaBHbix komnoHeHT (PCA)




Tect 2: KomnbloTepHble TEXHO/IOTUM KaK MHCTPYMEHT XpaHeHus, o6pabotkn,

aHa/in3a n npeacTtaB/iIeHNA AaHHbIX

1. Kakas n3 nepeuncneHHbix 6a3 AaHHbIX OTHOCUTCS K PENALMOHHBIM?
a) MongoDB
b) PostgreSQL
¢) Redis
d) Cassandra
MpaBunbHbIN oTBeT: b) PostgreSQL
2. Kakon A3bIK NCMO/Ib3yeTCA 414 3aMpOCOB K PenauMoHHbIM 6a3am AaHHbIX?
a) Python
b) SQL
c) HTML
d) XML
MpaBunbHbIV OTBeT: b) SQL
3. Kakown ¢popmat gaHHbIx HE ABAseTca CTPyKTypUpOBaHHbIM?
a) CSV
b) JSON
c) XML
d) TekcTOBBIN JOKYMEHT 6€3 pa3meTku
MpaBunbHbIV oTBeT: d) TeKCcTOBbI 4OKYyMeHT 6e3 pasmMeTku
4. Kakas TexHONI0rma NCnonb3yeTcs AN pacrnpeseneHHOro XpaHeHns 601bLwmnx
AaHHbIX?
a) Microsoft Word
b) Hadoop HDFS
c) PowerPoint
d) Adobe Photoshop
MpaBunbHbIV oTBeT: b) Hadoop HDFS
5. Kakow MHCTPYMEeHT NCNob3yeTca AN UHTEPAKTUBHOW aHaAUTUKWN JAaHHbIX?
a) Jupyter Notebook
b) BarokHoOT
¢) Microsoft Paint
d) Adobe Illustrator

MpaBunbHbIN oTBeT: a) Jupyter Notebook



6.

10.

Kakas nnatdopma no3BosifAeT BbINOJHATL NapaiefbHble BbIYMCAEHNS Ha
Knactepax?

a) Apache Spark

b) Microsoft Excel

c) Adobe Acrobat

d) WinRAR

MpaBunbHbIN oTBeT: a) Apache Spark

Kakown dpopmar saHHbIX Yalle Bcero ncnonbyerca B Be6-API?
a) JSON

b) MP3

c) AVI

d) EXE

MpaBuabHbIK OoTBeT: a) JSON

Kakas CYB/ otHocuTca k NoSQL?

a) MySQL

b) PostgreSQL

¢) MongoDB

d) Oracle

MpaBunbHbIV oTBeT: ¢) MongoDB

Kakown nHctpymeHT HE ncnonbsyetca ans o6paboTkm AaHHbIX?
a) Pandas

b) NumPy

¢) Microsoft PowerPoint

d) SQL

MpaBunbHbIV oTBeT: ) Microsoft PowerPoint

Kakas TexHON0rvsa ncnonb3yeTcs AN KOHTEMHepU3aL My NPUIOXKEHNIA?
a) Docker

b) Microsoft Word

c) Adobe Photoshop

d) WinZip

MpaBuabHbI oTBeT: a) Docker




Tect 3: Cuctembl XxpaHEHUA U BU3yaan3sauumn AaHHbIX. POCCMACKNIA cermMmeHT pbiHKa

1. Kakou poccuicknin aHanor Tableau cywectByeT Ha pbiHKe?
a) Anpekc.Metpuka
b) DatalLens (ot AHAekca)
¢) 1C:MNpepnpuatme
d) TuHbkOPd AHannTmKa
MpaBuabHbIK oTBeT: b) Datalens (ot AHaekca)
2. Kakas poccumckas CYB/J, nonynsapHa A8 aHaAUTUKN 6ONbLUIMX AaHHBIX?
a) ClickHouse
b) Oracle
c) MySQL
d) PostgreSQL
MpaBuabHbI oTBeT: a) ClickHouse
3. Kakow MHCTpyMeHT Bu3yanunsaumm paspaboTtaH koMmnaHven "Touka 3peHmsa”?
a) Power BI
b) Tableau
¢) Datalens
d) Qlik Sense
MpaBunbHbINi oTBeT: ¢) Datalens
4. Kakas poccurickaa nnatdopma npesocTaBaseT obaayHble peleHuns ans
XpaHeHUs JaHHbIX?
a) Anpexkc.0Obnako
b) Google Drive
c) Dropbox
d) iCloud
MpaBuabHbIN OoTBeT: a) AHAekc.06a1ak0
5. Kakou poccumcknin cepBuc NpesocTaBaseT aHaauTnky Beb-tpadumka?
a) Anpekc.Metpuka
b) Google Analytics
c) Adobe Analytics
d) Facebook Insights

MpaBunbHbIV oTBeT: a) AHgekc.MeTpuka



6.

10.

Kakas poccumnckas koMmnaHusa paspabatbiBaeT peweHmsa ans 0b6paboTkmn 60abLumx
AaHHbIX?

a) CbepTex

b) Microsoft

c) IBM

d) Oracle

MpaBuabHbIN oTBeT: a) C6epTex

Kakown ¢opmat Bu3yanm3sauum ayyile BCEro NoAXOANT AN BPEMEHHbIX PAAoB?
a) Kpyrosas agnarpamma

b) JInHenHbIN rpaduk

¢) Anarpamma paccesHus

d) N'mcrorpamma

MpaBuabHbIK OoTBeT: b) JInHeHbIN rpaduk

Kakas poccunckas nnatdopma npesoctaBaseT MHCTPYMEHTbI AN MaLUVHHOTO
obyueHns?

a) TensorFlow

b) PyTorch

c) CatBoost (pa3paboTtaH AHaeKkcOM)

d) Scikit-learn

MpaBunbHbIl oTBeT: ¢) CatBoost (paspaboTtaH AHgekcom)
Kakown nHctpymeHT HE siBAseTca cucteMom xpaHeHns AaHHbIX?

a) Hadoop HDFS

b) Amazon S3

¢) AHpekc.Obnako

d) Microsoft PowerPoint

MpaBunbHbIii otBeT: d) Microsoft PowerPoint

Kakown poccuiicknii cepsuc npegoctasaset API ans reoaHanvtnkmn?
a) Angexc.Kaptobl

b) Google Maps

c) Apple Maps

d) OpenStreetMap

MpaBunbHbIV oTBeT: a) AHaekc.KapTbl



Tect 4: AHanu3 paHHbIX, 60nblIVe AaHHbIe, HanpaBseHna Data Science, cucrembl

6U3Hec-aHAINTUKU

1. Kakou meTog aHanun3a faHHbIX UCMONb3YEeTCA ANSA BbIABAEHUA 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 onucbiBaeT pa3Hoobpasme dopmaToB gaHHbIX?
a) Volume
b) Velocity
c) Variety
d) Veracity
MpaBunbHbIN OTBeET: ¢) Variety
3. Kakow T!n MawmnHHOro obyuyeHunsa NCnoib3yeT pa3aMeyeHHble JaHHble ANS
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. Kakou anroputM UCNoAb3yeTca ANs pa3jeNeHns AaHHbIX Ha rpynmnbl No
CXOXeCTn?
a) JInHerHasa perpeccus

b) Metog, k-cpeaHnx
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c) JepeBo pelueHui

d) SVM

MpaBunbHbIN oTtBeT: b) Metog k-cpegHnx

Kakow npouecc npeobpasyeT cbipble JaHHble B MPUrOAHbIN ANA aHain3a
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 valye Bcero ncnonbsyetca ana pabotbl € TabAMUHBIMU
AaHHbIMWN?

a) NumPy

b) Pandas

¢) Matplotlib

d) Scikit-learn

MpaBuabHbIK OoTBeT: b) Pandas

Kakown meTtoz HE ncnonbsyetca ans 06paboTkn NponyLeHHbIX 3HaUYEHNA?
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 5: KomnbloTepHble TEXHO/IOTMW KaK MHCTPYMEHT XpaHeHus, o6paboTtkn,

aHa/u3a v npeacTtaB/ieHUA AaHHbIX

1. Kakou Tvn 6a3bl AaHHbIX ONTUManeH ansa xpaHeHus JSON-a0KyMeHTOB?
a) PenaunoHHas
b) LoKkyMeHTOOpPNEHTMPOBaHHaA
¢) 'padoBas
d) Kntou-3HaueHue
MpaBuabHbIN oTBeT: b) loKyMmeHTOOpMeHTUMpPOBaHHasA
2. Kakow a3bik ucnonb3yetcs ana pabotbl ¢ Apache Spark?
a) SQL
b) Python (PySpark)
c) HTML
d) CSS
MpaBunbHbIY oTBeT: b) Python (PySpark)
3. Kakow ¢opmart gaHHbIX 0becneymBaeT cxeMy AN CTPYKTYPUPOBaAHHOIO
XpaHeHusa?
a) CSV
b) JSON
¢) Parquet
d) TXT
MpaBunbHbIN OTBeET: ¢) Parquet
4. Kakas TexHON0rusa ncrnonb3yertcs Ana ObICTPOro noncka no 60abW1M JaHHbIM?
a) Elasticsearch
b) Microsoft Excel
c) Adobe Acrobat
d) WinZip

MpaBunbHbIN oTBeT: a) Elasticsearch
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Kakown nHctpymeHT HE oTHOCKTCA K cnctemam ynpasneHua 6asamm JaHHbIX?
a) MySQL

b) MongoDB

c) PostgreSQL

d) Microsoft PowerPoint

MpaBunbHbIl oTBeT: d) Microsoft PowerPoint

Kakol npoTtokon ncnonb3yetcs Ans nepeAayun NoTOKOBbIX AaHHbIX?
a) HTTP

b) FTP

c) MQTT

d) SMTP

MpaBunbHbIK OoTBeT: ) MQTT

Kakas TexHonorvs no3sonset BbiNoAHATL SQL-3anpockl K 60AbLWNM AaHHbBIM?
a) Apache Hive

b) Microsoft Word

c) Adobe Photoshop

d) WinRAR

MpaBuabHbIK OoTBeT: a) Apache Hive

Kakown dpopmat faHHbIX MCNOAb3YyeTCa AN XPaHEHUA rpadoBbIX CTPYKTYpP?
a) CSV

b) XML

c) RDF

d) JSON

MpaBunbHbIN oTBeT: ¢) RDF

Kakown MHCTpYMEHT ncrnonb3yeTcsa ANf OPKeCTpaLmm KOHTeHepoB?
a) Docker Compose

b) Microsoft Excel

c) Adobe Illustrator

d) WinZip

MpaBunbHbIN oTBeT: a) Docker Compose

Kakas TexHonorma ncnonb3yercsa Ans XpaHeHUst BpeMEHHbIX PAA0B?
a) Redis

b) InfluxDB



c) MySQL
d) PostgreSQL

MpaBunbHbIl oTBeT: b) InfluxDB

Tect 6: CucTtembl XpaHEHUA U BU3ya/iM3aLun AaHHbIX. POCCMACKNIA CErMEHT pbiHKa

1. Kakow poccumnckmim aHanor Power Bl npeanaraet obnayvHble peleHmna?
a) Anpgexkc.MeTtpuka
b) Datalens
¢) 1C:AHanutmka
d) TuHbKO D Insights
MpaBunbHbIV oTBeT: b) Datalens
2. Kakas poccuiickas CYB/, pa3paboTtaHa Ans aHaIUTUUECKUX 3aNpPOCOB?
a) Tarantool
b) ClickHouse
c) Postgres Pro
d) AHpekc.baza
MpaBunbHbi oTBeT: b) ClickHouse
3. Kakow poccnincknin cepBumc NpesoCcTaBaseT MHCTPYMEHTbI A5 re0aHaNnTUKn?
a) Anpekc.KapTbl API
b) Google Maps API
c) 2GIS API
d) OpenStreetMap
MpaBunbHbIN oTBeT: a) AHaekc.KapTbl API
4. Kakasa poccurickaa nnatdopma cneumanmsnpyetcs Ha obpaboTke NOTOKOBbIX
JAaHHbIX?
a) Apache Kafka
b) Anaekc.MoToku
c) Cbep.AHanmTtunka
d) Mail.ru Cloud

MpaBunbHbIl otBeT: b) AHaekc.lMoToku



5. Kakou MHCTpyMeHT Bu3yanm3saumnm paspaboTaH B Poccmmn?
a) Tableau
b) Qlik Sense
c) Datalens
d) Power BI
MpaBunbHbIN oTBeT: ¢) Datalens
6. Kakas poccuinckas kKoMnaHus pa3pabaTbiBaeT pelleHuns 418 KOMMNbOTEPHOTO
3peHna?
a) Anaekc
b) CbepTex
¢) Mail.ru Group
d) Bce nepeuncneHHblie
MpaBunbHbIN oTBeT: d) Bce nepeuncneHHblie
7. Kakown dpopmart BM3yanmsaLmm ay4lle BCero NoAXOAUT ANS CPAaBHEHWS AOen?
a) JInHerHbIn rpadurk
b) KpyroBas gnarpamma
¢) ['ncrorpamma
d) Anarpamma paccesaHus
MpaBunbHbIV oTBeT: b) KpyroBasa agnarpamma
8. Kakow poccumcknin cepsuc npegocrasaset API ana aHannsa TeKcToB?
a) Angekc.SpeechKit
b) CatBoost
c) CloudPayments
d) Tinkoff API
MpaBunbHbIA oTBeT: a) AHaekc.SpeechKit
9. Kakas poccumckaa nanatbopma npegocraaseT obnaunble GPU ana ML?
a) Anpexkc.0Obnako
b) Selectel
¢) Mail.ru Cloud Solutions
d) Bce nepeuncneHHblie
MpaBunbHbIi oTBeT: d) Bce nepeuncneHHblie
10. Kakow nHcTpymeHT HE aBAsieTca poccMnckuM npoaykToM Ans paboThbl €

AaHHbIMWN?



a) ClickHouse

b) Tarantool

¢) Oracle Database
d) Datalens

MpaBuabHbIN oTBeT: ) Oracle Database



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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