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

]_IeJ'IB OCBOCHHA AHMCLMIIJINHBI

1.

2.

3.

BKJIO4as pOCCHﬁCKHe pEIICHUS.

4.

5.

6.

7.

8.

3aKiodaeTcss B (OPMHUPOBAHUU Y OOYyYaromIMXCs
KOMIIETEHIIMH B 00JaCTH KOMIBIOTEPHBIX TEXHOJOTMH M aHajJH3a JaHHBIX, HEOOXOAUMBIX JUIS
pellleHrs] HayYyHbIX W MPAKTHYECKHX 3a]ady, BKJIOYas cOop, oOpaboTKy, BHU3yalH3alUI0 U
MHTEPIIPETALNIO JAHHBIX C UCII0JIb30BAHUEM COBPEMEHHBIX HHCTPYMEHTOB U METO/10B. OCHOBHBIE
3aJ]a4l OCBOCHUS JUCIUILTNHBL:
N3yunTh OCHOBBI KOMIIBIOTEPHBIX TEXHOJOTUNA KaK HHCTPYMEHTa JIs
XpaHeHus, 00pabOTKHU U MPEACTABICHUS TaHHBIX.
OcBouTh METOABI aHadM3a MAaHHBIX, BKJIIOYas paboTy C OOJNbIIMMHU
JaHHBIMH, CICTEeMaMU OM3HEec-aHATUTHKU U HanpaBieHusimu Data Science.

HayuuThcsi mpuUMEHATH CHCTEMBbl XpaHEHUS W BHU3yaJIU3allMU JAHHBIX,

Pa3BuTh HaBBIKM MOATOTOBKH JaHHBIX JUIA aHANK3a: paboTa ¢ TaOIMYHBIMU
nponeccopamu (MS Excel, Open Office Calc), dopmatamu mannbIx (XIsx, csv, txt),
BBISIBIICHHE U MCIIPABIICHUE OINOOK.
OcCBOUTH METO/IbI YUCIIEHHOTO U HEYMCICHHOTO aHAJIM3a IaHHBIX, BKIII0Yast
BHU3YyaJIN3aLUIO [T0KA3aTENIEeW U 3aBUCHMOCTEN.
M3yunuTh OCHOBBI KOPPEIALUOHHO-PETPECCHOHHOIO aHajiu3a, METObI
knaccuukanuu (baiiecoB knaccupukaTop, JepeBbs peHICHNH) U OLIEHKY UX KayecTBa.

[IpnoGpectn NpPaKTUYECKUH OMBIT PAOOTHI
CHUCTEMaMH JJIsl peIlIeHUs 3a1a4 OU3HEeC-aHATUTUKH.

¢ low-code u no-code

HayuuTbcst HHTEpPIPETHPOBATh PE3yJIbTAThl AHAIN3A U IPUMEHSTh UX JUIS
IIPOTHO3UPOBAHUS U IIPUHATHUS PELLICHUI.
[TnaHupyemMbIMU pe3yabTaTaMu O0yYCHUs 110 TUCHUILIHHE (MOIYJIIO), SIBISFOTCS 3HAHUS,

yMeHMsI, HaBbIKU. [lepeueHb MIaHUpyeMbIX pe3ynbTaToB OOyYEHUs MO JAUCLUUIUIMHE (MOAYIIO),

COOTHECCHHBIX C IUIAHHUPYEMBIMH pe3yJIbTaTaMHi OCBOCHHS 00pa30BaTENIbHON MPOrPaMMBL,

npezcTasieH B Tabnuue 1.

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

Pe3ynbTarhl 00yueHUs MO AUCIUTLINHE

0e30macHOCTH

Kon u Konu
OpMYJIHPOBKA
Haspanue OIIOII dopMyaupoBKa (bnﬂ,u;]xafopa Kop
BO, cokpaiuennoe
KOMITCTEHITHH JIOCTHKEHUS pe3yib DopMynHupoBKa pe3ynbTaTa
KOMITCTEHIINT
TaTa
41.04.05 OIIK-2 : Cnocoben | OIIK-2.1x: P/1 3HaHUE | COBPEMEHHBIX
«MexyHapoIHbIe | OCYIIECTBIIST OueHnnBaet HarpaBJIeHUH
OTHOIICHUS» TIOUCK U IPUMEHSTh | BO3MOXKHOCTH pasBUTHS
M-MO) MIepCIIEKTUBHBIE nH}opMannoHHo- KOMITBIOTEPHBIX
nHpopMannoHHo- KOMMYHUKAIIMOHHBIX TEXHOJIOTHH
KOMMYHUKAIMOHHBIE | TEXHOJIOTUI 1 P11 YMeHue | npuMeHsTh
TEXHOJIOTUH U MIPOTPAMMHBIX COBPEMEHHBIE
IpOTrpamMMHBIC CpCACTB AJIsd HanpaBJICHUA
CpeacTBa s pereHus KOMITBIOTEPHBIX
KOMILIEKCHOI CTaHIAPTHBIX 3a7a4 TEXHOJIOTHH st
TTOCTAaHOBKH H npodeccuoHaTbLHOM XpaHeHus1, 00pabOTKH
pereHus 3aaa4 JeSITeIbHOCTH Ha W MIPEJICTaBICHUS
nmpodeccHOHaIbHON | ocHOBe JTAHHBIX
JEATETLHOCTH nH}opMannoHHOH 1 P11 HaBbik | paboTsl ¢
oubmorpaduaeckoit HHCTPYMEHTaMH
KYJIbTYPbI U aBTOMATH3UPOBAHHOMN
TpeboBaHUi 00paboTku
WH(POPMAIMOHHOM uHdoOpMaLUM




OIIK-2.2k : P12 3HaHne | OCHOBHBIX KOHIIECHIIMIA
Bribupaer Data Science u
HHPOPMALTNOHHO- OmM3HeC-aHATNTHKH
KOMMYHHUKallMOHHBIE | PJI2 | YMeHue | aHanu3upoBaTh
TEXHOJIOTUH U OOoJIpIIIEe TaHHEIC
NporpamMMHbIe P2 Happix | mcrons3oBanus
CpEeICTBa ISt MH()OPMALMOHHBIX
peleHus TEXHOJIOTUH JJIst
CTaHIAPTHBIX 3a7au pemeHus
npodeccHoHanbHOMI IPaKTHYECKHUX 3a/ad.
JeSITeIbHOCTU

OIIK-2.3B: P13 3Hanue | (GopMaToOB XpaHEHUS
Hcnonszyer JAHHBIX (XIsX, csv, txt)
UH()OPMALUOHHO- P13 YMenue | moAroTaBIuBaTh
KOMMYHHUKAITHOHHEIE JTAaHHBIC TS aHAJIM3a
TCXHOJIOTUH U P13 HaBpik | ounctku u
IIPOTPaMMHBIE npeoOpa3oBaHuUs
CpeAcTBa AJis JIAaHHBIX B TaOJIMYHBIX
peteHus npoueccopax (Excel,
CTaHIAPTHHIX 3a7a4 Calc)
poeCCHOHATBHOMI

JIeSITeIbHOCTU

B mnporecce 0OcCBOEHHS JUCIMIUIMHBI PEIIAIOTCS 3aJadd BOCIHMTAHHS TapMOHHUYHO
Pa3BUTOH, MATPUOTHYHOW M COIMAILHO OTBETCTBEHHOW JIMYHOCTH HA OCHOBE TPAIHIIMOHHBIX
POCCHICKHX JyXOBHO-HPABCTBEHHBIX U KYJIbTYPHO-UCTOPUYECCKUX [IEHHOCTEH, MIPECTABICHHbIC
B Tabymie 1.2.

Ta6mmma 1.2 — I{eneBbie OpUEHTUPBI BOCITUTAHUS

®opMuUpOBaHUE IEHHOCTE

BocnurareabHble 3a1a41 HeJ’[eBLIe OPUMEHTUPBLI

®opMuUpOBaHHE HAYYHOI'0 MUPOBO33PEeHHs U KYJIbTYPbl MbILIJICHUS

dopMupoBaHUE OCO3HAHUS IEHHOCTH
HayYHOTO MHUPOBO33PEHHUS 1 KPUTHYECKOTO
MBIIIICHUSI

I'ymaHusm CucTeMHOE MBIIIUICHUE

(I)opanOBaHne KOMMYHHMKATUBHBIX HABBIKOB M KYJbTYPbI oﬁmemm

Bs3aumomnomoris u
B3aHMOYBaXKCHUE

VYmMmenune pa6OTaTB B KOMaHAEC U
B3aUMOIIOMOIIb

dopMupoBaHUEe HABBIKOB ITyOJIMYHOTO
BBICTYIUICHUS M TIPE3CHTAllUH CBOUX UJICH

2 Mecto aucuuniaunbl (MoayJsi) B ctpykrype OITOIT

Jucnunmmua «TexHonorum VICKyCTBEHHOrO WHTEUIEKTa» OTHOCUTCA K bioky |1
JucuuniuHel (MOTyHN)

3. O0beM JUCUMILIIMHBI (MOTYJISA)

OO0pvemM aucHUIUIMHBL (MOJYJsl) B 3a4eTHBIX €AMHUIAX C YKa3aHHEM KOJHYEeCTBa
aKaJeMHYECKNX YacoB, BbIIIEJICHHBIX HAa KOHTAaKTHYIO paboTy ¢ oOydarommmucs (1o BHUJAM
y4eOHBIX 3aHATHIA) U Ha CAMOCTOSITENbHYIO pabOTy, IPUBE/IEH B Ta0IHUIE 2.

Tabmuma 2 — O0miast TpPy10eMKOCTh JUCITUTITUHBI



C Tpyno- OO0BbeM KOHTaKTHOH paboThI (Jac)
emecTp | emkocTh
(0DO)
Haszanue OINOIT Dopua Yacts Ui Bueaynu- CPC Dopua
o0yye- AynuropHas aTTec-
BO st VII Kypc TOpHast I
(300, (3.E) | Bcero 1
0300) nek. | mpak. | mab. | ITA | KCP
41.04.05
MesxayHapogHbIe 0300 MO1.b 1 2 17 4 12 0 1 0 55 3
OTHOLICHUSI

4 CTpyKTypa U co/iepKaHue IMCUMILTUHBI (MO1YJIs1)

4.1 CTpykTrypa aucuunjanHbl (MoayJs) niast O390

TemaTuyeckuil miiaH, OTpakarOUIM COAEpX)AaHUE TUCUUIUIMHBI (TIEpeueHb pa3/esioB U
TEM), CTPYKTYPUPOBAHHOE 110 BUJaM YUCOHBIX 3aHATHH C YKa3aHUEM UX 00BEMOB B COOTBETCTBUU
¢ y4eOHBIM IIaHOM, MpHBeeH B Tadmuie 3.1

Tabnuma 3.1 — Paznensl TUCHUIUIMHBL (MOAYJIS), BUABI YUeOHOU EATEIbHOCTH U (HOpMBI
TeKyIero Koutpois st O3d0

4.2 Conep:xaHue pa3aejioB U TeM JUCHUILIHHBI (Moay.s) nisa O3PO

5 Meroauyeckue YykazaHusi A8 OOydalOUIUXCA MO H3YYEHHI0O U peau3aluu
AUCHHUILIMHBI (MOZYJIs1)

5.1 Meroanueckue peKOMeHAAUMH OOYYAWIIUMCH M0 M3YYEHHI0 [UCUMIUIMHBI H 10
o0ecIeYeHNI0 CaMOCTOSITeJIbHOM padoThI

MeToauyeckue peKOMeHIAUU 110 OPraHU3ANNH CAMOCTOATEIbHOH padoThI

B xone w3yueHus AMCHMIUIMHBI CTYAEHTBI JIOJDKHBI IOCEHIaTh ayJUTOPHBIE 3aHSITHUS
(Jlekuu, MpaKTHYEeCKUE 3aHATUS, KOHCyIbTamuu). Ocoboe MecTO B OBJAJCHUU YaCThIO TEM
JAHHOW JMCUMUILIMHBI OTBOAMTCS CaMOCTOSITENILHON paboTe, MPU 3TOM BO BPEMs ayAUTOPHBIX
3aHSATUN MOTYT OBITH PACCMOTPEHBI M MPOPa0OTaHbl HauOOJIee BaXKHBIE U TPYAHBIC BOIIPOCHI 110
TOM WIM WHOM TeME IHUCUMIUIMHBI, a NPUMEHEHHUE YK€ OCBOCHHBIE HAaBBIKOB B CMEXHBIX
TEXHOJIOTHSX BHIHECEHBI HA CAMOCTOSITEILHOE O0yUEHHE.

B cooTrBercTBUM ¢ y4ueOHBIM IJIAaHOM HaIpaBJIEHUS TOJATOTOBKH MPOIECC H3yUEHUs
JTUCIUTITMHBI TIPEyCMaTPUBAET MPOBEICHUE JICKIIUN, MPAKTUYECKUX 3aHATUN, KOHCYJIbTAIlUHI, a
TaK)Ke CaMOCTOSITENIbHYIO padOTy CTY/IEHTOB.

Hwxe nepeuriciienb! mpeHa3HAYEHHBIE JIJIST CAMOCTOATEILHOTO U3yYEHHUs CTYICHTaMH T€
BOITPOCHI, KOTOPBIE BO BPEMS MPOBEJICHUS ayJAUTOPHBIX 3aHIATHI U3y4arOTCsl HEIOCTATOUYHO WIIU
M3y4eHUEe KOTOPHIX HOCUT 0030pHBIN XapaKTep.

IlepeyeHb U TEMaTHKA CAMOCTOATEIbHBIX PA0OT CTY€HTOB MO AUCHUIIUHE

1. Teopus BeposTHOCTEM
2. TlpuxnagHas cTaTuCTHKA

5.2 OcobeHHocTH opraHu3anmuu OOY4YeHHUsl MJIA JHI ¢ OrPAHMYEHHBLIMH BO3MOKHOCTAMH
3110POBbsI U HHBAJTUI0B

HpI/I HeO6XO]II/IMOCTI/I O6y‘—IaIOHH/IMC${ M3 YHrcJia JUI ¢ OTpaHUYCHHBIMH BO3MOXHOCTAMU
3A0POBb U HHBAJIUJI0B (HO 3asABJICHHUTIO 06yqa}01uer0c;1) MpeaOCTaBIACTCA yqe6Ha51



uH(pOpMaLKs B JOCTYIHBIX (POpMax C yU€TOM UX UHANBUAYAIBHBIX MCUXO(PUZNIECKUX
0COOEHHOCTEH:

- JUIS JIUII C HAPYIIEHUSIMU 3pEHHUs: B Ie4aTHOH popme yBennyeHHbIM mpudTOM; B hopme
AJIEKTPOHHOTO  JIOKYMEHTa; WHMBU]lyaJIbHbIC KOHCYJIbTAIIUU c MPUBJICYCHUEM
TUdI0CYpIOTIEPEBOIUNKA; MHANBUAYAIbHbIC 331aHUSI, KOHCYIbTAIMH U JP.

- JUTsL JIMIT C HAPYIIEHUSIMU CTyXa: B TIeuaTHOU hopMme; B (hopMe 3TIEKTPOHHOTO IOKYMEHTA;
WHJIUBUJlyaJIbHbIE KOHCYJbTAllUW C NPHUBJICUYECHUEM CYpPAONEPEBOIUNKA; HWHANBUIYAIbHbIE
3a/1aHMsl, KOHCYJbTAllUU U .

- 17151 JIUI] C HAPYIIEHUSIMU OMIOPHO-JIBUTATEIILHOTO armapaTta: B ne4atHoit oopme; B popme
AJIEKTPOHHOIO JOKYMEHTA; MHIUBUIyaJIbHbIC 3a/IaHUsI, KOHCYJIbTALlUU U JP.

6 ®oH OLEHOYHBIX CPEICTB JJIf MPOBEAEHUS TEKYIIEero KOHTPOJISI U MIPOMeKYTOYHOMI
arrecTauuu 00y4aromMXcs M0 JMCUMILINHE (MOTYJIIO0)

B cootBerctBum ¢ tpeboBanusmu PI'OC BO pans arrectanmuu 0OydaroImIUXCs Ha
COOTBETCTBUE WX TMEPCOHAIBHBIX JOCTHKEHUW IUJIAHUPYEMBIM pe3yJbTaTaM OOydYeHHUs IO
TUCIUILIMHE (MOJIYJI0) CO3/aHbl (JOH/IBI OLIEHOUHBIX CPEICTB. THUIIOBBIE KOHTPOJIbHBIC 3a/1aHNUS,
METOJIMYECKUE MaTepualibl, OINPEIACIAIONIME MNPOUEAYPhl OLECHHUBAHUS 3HAHWM, YMEHHUU H
HABBIKOB, a TAK)KE KPUTEPUU U MOKA3aTeNU, HEOOXOAMMbIE JIsl OLICHKH 3HaHUH, yMEHUH, HABBIKOB
U XapakTepu3yllnue dTambl (HOPMHUPOBAHHS KOMIIETCHIIMH B  IPOIECCE OCBOCHUS
00pasoBaTebHOI MTPOrpamMMmBel, IipeAcTaBicHsbl B [Ipunoxennn 1.

7 Y4yeO6HO-MeTOAMYECKOEe M HH(POPMALMOHHOE 0O0ecnievyeHue TUCHUILIMHBI (MO1YJIs1)

7.1 Ocnoenas numepamypa

1. AHanu3 naHHBIX : yueOHUK 1715 By30B / moa penakuueii B. C. Mxutapsna. — Mocksa :
WznatenbcrBo FOpaiit, 2025. — 448 ¢. — (Bricuiee oopazosanne). — ISBN 978-5-534-19964-2.
— Teker : osnextpoHHbii // OOpa3oBarenpHas miatgopma IOpaiitr [caiir]. — URL:
https://urait.ru/bcode/560311 (nara obpamenus: 18.06.2025).

2. beccmeptnbiii, U. A. HckyccTBeHHbI MHTe/UIeKT. BBeleHune B MHOroareHTHbIE

cuctemsl : yueOHuK ans By3oB/ . A. beccmepthbiii. — MockBa : M3parenscrBo IOpaiir,
2025. — 148 c.— (Bwiciiee oOpa3oBanue). — ISBN 978-5-534-20348-6. — Tekcr
anekTpoHHbld  //  OOpazoBatenpHass  miatdpopma  IOpaitr  [caiit]. —  URL:

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

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

7.2  Jlonoanumenvhas tumepamypa

1. KosaneBa, M. A., Ananu3 manseiX : 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 o6pamenus: 18.06.2025). — TeKcT : 371eKTpOHHBII.

2. Tlapmmunesa, JI. C., MuoromepHslii aHanu3 naHHsix 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 (mara oOpamenus: 18.06.2025). — Tekcr :
AJIEKTPOHHBIN.

3. IIporonwsikonoB A.B., ITeiioB I1.A., CanoBuukos B.E. Anroputmsl Data Science u ux
npakThueckas peanuzarus Ha Python : YdueGnoe mocobue [Dnextponnsiii pecypc] : Uuadpa-
Nmxenepus , 2022 - 392 - Pexxum nocryna: https://znanium.com/catalog/document?id=417222



4. ConosbeB, B. 1., AHanu3 n1aHHBIX B 3KOHOMUKE: Teopus BEpOATHOCTEH, IPUKIaIHAs
CTaTUCTHKa, 00paboTka u aHaim3 AaHHBIX B Microsoft Excel. : yueOnuk / B. 1. ConoBreB. —
MockBa : KuoPyc, 2025. — 497 c¢. — ISBN 978-5-406-13693-5. — URL:
https://book.ru/book/955517 (nata obpamenus: 18.06.2025). — TeKcT : 37I€KTPOHHBIH.

7.3 Pecypcor ungpopmayuonno-menexommynukayuonnou cemu '""Humepnem',
6Kn0uan npogeccuonanvhovie 06a3vl OAHHLIX U UHPOPMAUUOHHO-CHPAGOUHbIE
cucmemsl (npu HeodX00UMOCMU):

1. O6pasosarenphas mwiarhopma "FOPAUT"

2. DOmnektponHass Oubmmorteunas cucrema ZNANIUM.COM - Pexum pgocryna:

https://znanium.com/

3. DnexTpoHHO-OubMMoTeunas cucrema "BOOK.ru"

4. Open Academic Journals Index (OAIJI). [IpodeccuonanpHas 6aza gaHHBIX - Pexum

nocryna: http://oaji.net/

5. Ilpesunmenrtckas OuOmmoreka wuM. b.H.EmpnuHa (06a3a [JaHHBIX —Pa3IMYHBIX

npodeccnoHabHBIX o0nacteil) - Pexxum moctyna: https://www.prlib.ru/

6. Hudopmanmonno-crnpaBounas cucrema "Koucynprant [lmroc" - Pexum moctyma:

http://www.consultant.ru/

8 MarepuajbHO-TeXHHYECKOe oO0ecrevyeHHe IUCHUILVIMHBI (MOAYJs) W IepeYeHb
HHGpOPMANMOHHBIX TEXHOJIOTHil, HCMOJb3yeMbIX MPH OCYIIECTBJIEHHUN 00Pa30BaATEJILHOIO
npouecca no JMCUMIVInHe (MO1YJII0), BKJIKYAs MlepevyeHb MPOrpaMMHOro odecre4eHust

OcHOBHOE 000pPYIOBAHUE:

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

e MonuTtop o6maunslii 23" LG23CAV42K/mpis Geniu

e Mynbsrumenuiineiii mpoektop Nel Casio XJ-V2

e O0naunbiii MmonuTop 23" LG CAV42K

e O0naunbiii MoHuTop LG Electronics uepHslii +kinaBuaTypa+mbliib

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

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

IIporpaMmmHOE 0bOecIieUeHHE:

e Microsoft OfficeProffessionalPlus 2019 Russian
e 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)
41.04.05 MexayHapoiHble OTHOLIEHUS. MeXayHapOAHbIE OTHOILIEHUS U IPUTPAHUYHOE

COTPYAHHUYICCTBO

I'ox Habopa Ha OITOII
2025

dopma 00ydeHuUsI
OYHO-320YHas

Bmagusoctok 2025



1 Ilepedennb (popMHEpyeMbIX KOMIIETEH M

Haszsanne OITOII BO,
COKpalleHHOe

Kon u popmynupoBka KoMHeTeHIN

nu

Kon u popMynrpoBka HHANKATOPA TOCTIKCHUS
KOMITCTEHITHU
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OIIK-2 : Cioco0eH oCymeCcTBISATh

MOVCK U MPUMEHSATH MEPCIICKTUBHBI
¢ H(QOPMAIOHHO-KOMMYHHUKAIIAO
HHBIC TEXHOJIOTUU U MPOTPAMMHBIC
CpeICTBa ISl KOMIUIEKCHOM MOCTaH
OBKH M PEUICHHUs 33134 npodheccro

HAJIbHOH JEATEILHOCTU

OIIK-2.1k : OnieHnBaeT BO3MOKHOCTH HHpOpMa
LIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH U TIp
OTPaMMHBIX CPEJICTB JJIsl PELICHUS CTaHIapTHBI

X 3a71a4 po(eCCHOHANBLHOMN JIESITeIbHOCTH Ha O
CHOBe MH(OpMaMOHHOI 1 OubIHOrpadUIecKo

W KyJlbTYpbl U TpeOOBaHUH MH(POPMAIIMOHHOH O
€30I1aCHOCTH

OIIK-2.2k : Beibupaet nnopmMainoHHO-KOMMY
HUKAI[OHHBIC TEXHOJIOTUH U IPOTrPaMMHBIE Cpe
JICTBA JUIS PEIICHNS CTAaHJAPTHBIX 3a1ad Ipodec
CHOHAJIbHOU AEATEILHOCTH

OIIK-2.3B : Hcmone3yeT HHPOPMATHOHHO-KOMM
YHHUKAI[IOHHBIE TEXHOJIOI'MHU U IIPOrPaMMHEIE CP
eIICTBA JJIsl PEIICHNUS CTaHIAPTHBIX 3a1a4 npode
CCHOHAIBHO ACSATEIHLHOCTH

KOMHCTCHHI/ISI CUUTACTCA C(l)OpMHpOBaHHOfI Ha JaHHOM 3Tall€ B CJIy4ac, €CJIU IIOJIYUCHHBIC
PE3YyIbTAaThI 06yqu1/151 o AUCHUIIIIMHEC OLCHCHBI ITOJOXKHTCIBbHO (I[I/IaHaSOH KPUTCPHUCB
OLICHUBAHU PE3YJILTATOB o6yquH;1 BaYTCHO», KYAOBJICTBOPUTCIIBHO», «XOPOIIO», «OTJ'II/IIIHO»).
B ClIyd4ac OTCYTCTBUSA IMOJIOKUTCILHOMN OICHKKW KOMIICTCHLMA Ha JAaHHOM 3J3Tall¢ CUYUTaCTCsA

Hec(OPMHUPOBAHHOM.

2 Tloka3aTe/i OLlEHNBAHUS IVIAHUPYEMBbIX Pe3yJIbTaTOB 00y4eHHus

Komnerennus OIIK-2 «CrnocoGeH ocymiecTBIsATh MIOUCK U IPUMEHSAThH MEPCIIEKTUBHBIC
MH()OPMAITMOHHO-KOMMYHHUKAIIMOHHBIE TEXHOJIOTHH U IIPOTPAMMHBIE CPEJICTBA JIJIS
KOMIUIEKCHOW TTOCTAaHOBKHU U PEUIeHHS 3a/1a4 PO eCCHOHATBHON NeSTEIbHOCTI)

Tabnuma 2.1 — Kpurepuu OlleHKH WHIUKATOPOB JTIOCTHKEHUS KOMITETCHIINH

opa JOCTHKEHUS KOMIIETCHIIUN

Ko u gopmynupoka unaukar | Ko | Tu

Pesynbrar

Kpurepuu onieHUBaHUS PE3yNbT
aToB O0y4YeHHUS

OIIK-2.1x : OueHuBaeT BO3MO
JKHOCTH HH(POPMAIIMOHHO-KOMM
YHUKAIIMOHHBIX TEXHOJIOTHH U
MPOTPAMMHBIX CPEJICTB IS pe
IICHUS CTaHIAPTHBIX 3a]a4 PO
(heccnoHaNbHON AEATETHLHOCTH
Ha OCHOBE MH(OPMAIIMOHHON U
6ubmmorpaduueckoit KynbTypbl
1 TpeboBaHni nHPOpMaMOHHO
1 6e3omacHOCTH

COBPEMEHHBIX HalpaBJcHUN pa
3BUTHSI KOMIIBIOTEPHBIX TEXHOJI

MMOHMMAaHHE Pa3HUIIbI HAIIpaBiie
HUW pa3BUTHUS KOMITBIOTEPHBIX
TEXHOJIOT UM

OPUMEHSITh COBPEMEHHbBIE HAIIP
ABJICHUS] KOMITBIOTEPHBIX TEXHO
JIOTUH 151 XpaHeHUsI, 00paboTK
U ¥ TIPEJICTABIICHHS JAHHBIX

IIOHMMAHUEC OCHOBHBIX MECTO/I0B
paboThI ¢ JAHHBIMHU

paboThl C UHCTPYMEHTaMH aBTO
MaTH3UPOBAHHOI 00pabOTKH U

CKOPOCTh ¥ TOYHOCTH BBITIOJTHE

HUSI THITOBBIX OTepaluii 00pabdo
TKH JaHHBIX B CHELHATU3HPOBA
HHOM T10

OIIK-2.2k : Beibupaer undopm
AIIMOHHO-KOMMYHHKAIIMOHHbIE
TEXHOJIOTHH U TPOTPAMMHEIE C

OCHOBHBIX KoHIlenui Data Sci
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pencTBa Ui peUleHus: CTaHAapT
HBIX 33714 podeccuonansuoit | PJI
EATENFHOCTH 2

Me | aHanm3mpoBaTh OOJNBIIKE NaHH | MOJATOTOBKA OTYETA aHAIM3A HA
HHU | bIE 06opa maHHBIX

PI

Ha | ucnons3oBanus HHGOPMAIOH
BBl | HBIX TEXHOJIOTHH JUISl PEIICHUS
K MIPAaKTHYECKHX 33724,

pellICHHE MPAKTHYECKUX 33713
¢ nmomonisio Excel mm Python

OIIK-2.3B : Ucnome3yet uadop
MalMOHHO-KOMMYHUKAIMOHHBl | PJT
€ TeXHOJIOTHHU U IPOTpaMMHBIe | 3

CpeICTBa IS peIIeHHs CTaHIap

COCOOHOCTH OOBSCHUTD Pa3i

THBIX 3a]1a9 PO eCCHOHATBHO
¥ 1eSITeILHOCTH P

2: (hopMaToOB XpaHEHHS JaHHBIX (X | 9ist MexIy (hopMaTaMu U BEIOP

e Isx, csv, txt) aTh ONTUMAJIBHBIN I 3a1aHHO
TO CIICHAPHUs

Y

Ka4eCcTBO OYUCTKH U TpaHCchop
MalH PEAOCTaBICHHOTO "Tps
3HOro" Habopa JaHHBIX

MC IOATOTAaBJIMBATh JAHHBIC I a
HHU HaJIM3a

Pl

KOJIMYECTBO BBIABJIEHHBIX U HCII
PaBJIEHHBIX OLIUOOK B TECTOBO
M Habope JaHHBIX 32 OTpaHNye
HHOE BpeMs

Ha | ouncTku u npeoGpazoBanus aa
BbI | HHBIX B TAOJHUYHBIX MPOIECCOP
K ax (Excel, Calc)

Tabnuia 3anosHgeTcs B COOTBETCTBUU C pazaenaoMm 1 Paboueil mporpamMmbl TUCHUILIUHBI

(Momyst).

3 IlepeyeHb OLIEHOYHBIX CPE/ICTB

Tabnuna 3 — [lepeueHb OLIEHOYHBIX CPEACTB MO TUCIUIUIMHE (MOTYIIIO)

KonTtponupyemsle IiiaHUpyeMBbIe pe3
yIBTaThl 00yUeHHS

HaumeHoBaHME OLIEHOYHOTO CPEICTBA U P

KoHTpoupyeMble TeMBI 1 encrasieHue ero B POC

MCIHIUTMHBL ITpoMeskyTouHas aT

Texymmii KOHTPOJIb
yit ™ TecTalys

4 Onucanue Npoueaypsl OCHUBAHUS

KauectBo copmMupoBaHHOCTH KOMIICTCHIIMA Ha JaHHOM JTare OICHUBACTCS 110
pe3ynbTaTaM TeKYIIUX U MPOMEXKYTOUHBIX aTTeCTAllUi MPU MOMOIIN KOJMYECTBEHHOUW OIECHKH,
BBIpAKEHHOU B Oaymax. MakcumanbHasi cyMMa OajuioB Mo JucuuIuiiHe (Moayno) paBHa 100

Oasuiam.

KauecTBo c(hopMUpPOBAaHHOCTH KOMIIETEHIIMI Ha TAHHOM STare OIEHUBAETCS 10 pe3yibTaTaM
TEKYIIMX U MPOMEKYTOTHBIX aTTECTAIMI MPU TIOMOIIN KOJTHYSCTBEHHOUW OIICHKH, BRIPAKECHHOM
B Oamax. MakcumalbHas cymma 0aiioB mo AucuuriinHe (Moay:nto) pasHa 100 6ammam.

Bun yaebHol nesTenbHOCTH OLCHOUROE CPEACTRO

IIpaktuueckas pabora | Tecr Hroro
Jlexuns 10 10
[TpoMexyTO4Has aTTeCTAIUS 30 30
IIpakTudeckme 3aHsAThS 60 60
CamocrosiTensHas pabora
Hrtoro 60 40 100

Cy'MMa 6aJ'IJ'IOB, Ha6paHHBIX CTYACHTOM II0 BCEM BUJaM yqe6H01”4 ACATCIIbHOCTU B paMKax
JUCHUIIIUHBI, IICPEBOAUTCA B OLICHKY B COOTBECTCTBHHU C T36J'II/IHGI\/'I.




CymmMa Gano
B
Or11eHKa 110 IPOMEXK
YTOUHOH arTecTaiy | XapakTepUCTHKa KauyecTBa ChOPMUPOBAHHOCTH KOMIICTCHIIMU
o JUCHM | u
IIJIMHC
CTyneHT NeMOHCTpUpPYET c(OPMUPOBAHHOCTD TUCIUIUTMHAPHBIX KOMITETEHINH, 00H
«3a4TCHOY / apy’KMBaeT BCECTOPOHHEE, CHCTEMaTHIeCcKoe U IITy0OKoe 3HaHUe y4eOHOTro MaTepra
o1 91 10 100 J1a, YCBOWJI OCHOBHYIO JINTEPATYPY 1 3HAKOM C JIOTIOJIHUTEIIbHOM JINTEPaTypOid, peKo
MEH/IOBaHHOW MPOrpaMMOii, yMEET CBOOOIHO BBIOJIHATH NPAKTUYECKHUE 3aAaHU, TIP
«OTINYHO» €lyCMOTPEHHBIE IIPOTPAMMOi, CBOOOIHO ONEepHpyeT NPUOOPETECHHBIMHU 3HAHUSAMH, Y
MEHHSIMH, IPUMEHSCT UX B CUTYalLlHsIX MOBBILICHHON CII0)KHOCTH.
«33UTEHOY / CTyneHT NeMOHCTpUpPYET c(OPMUPOBAHHOCTH JUCIUIUTMHAPHBIX KOMITETEHIIUH: OCH
ot 76 10 90 OBHBIC 3HAHHUS, YMEHUSI OCBOCHEI, HO JIOIYCKAIOTCS HE3HAUNTEIbHEIC 01511/161@1, HeToq
HOCTH, 3aTPYAHECHUS IPU aHATNTHIECKHUX ONepanysX, HepeHoce 3HaHUH U YMEHUH H
«Xopomo» a HOBbIE, HECTaH/IaPTHbIEC CUTYAIIUH.
«3aureHo» / CTyneHT IeMOHCTpUpPYET ChOPMHUPOBAHHOCTH JUCIMILUIHAPHBIX KOMIICTSHIINH: B X0
Jie KOHTPOJIBHBIX MEPOIPHUATHH TOITYCKAIOTCS 3HAYUTEIbHBIE OIIMOKH, IPOSBIIETCS
ot 61 10 75 OTCYTCTBHE OT/ICTbHBIX 3HAHUH, YMEHNUI!, HABBIKOB 110 HEKOTOPBIM AUCIUILIMHAPHEL
«YAOBJICTBOPH | KOMIICTEHIUSM, CTYJICHT HCIBITHIBACT 3HAUUTENIbHbIC 3aTPYJHECHUS [IPH OTIEPHPOB
TCJIbHO» AQHWU 3HAHUSIMH ¥ YMEHUSIMU IIPH UX NIEPEHOCE HA HOBBIE CHTYAIIUH.
«He 3a4TeHO» /
or 41 10 60 V crynenra He C(l)(ipMI/IpOBa;HLI JUCIHIUTMHAPHBIE KOMIIETSHIIUH, POSIBISICTCS HEOC
«HEYIOBJIETBO | TAaTOMHOCTb 3HAHMH, yMEHHH, HABBIKOB.
PUTEIBHO
«He 3a4TeHO» /
o1 0 10 40 JucuuniHapHble KOMITETEHINI He cq)opMHPOBaHLL [IposBisieTcs MOTHOE WIH MPaK
«HEYIOBJIETBO | THYECKH MOJIHOE OTCYTCTBUE 3HAHUMH, YMEHUH, HABBIKOB.
PUTCIILHO)

Cymma 0amtoB, HAOpaHHBIX CTYACHTOM I10 BCEM BUaM Y4eOHOU JIEATEIHPHOCTH B paMKax
JTUCIUIIMHBL, IEPEBOJUTCS B OLIEHKY B COOTBETCTBUHU C TaOIHUIICH.

CymmMma Gamto
s Or1ieHKa 110 TPOMEX
YTOYHOU aTTecTaIy XapakTepucTHKa KadyecTBa ChOPMUPOBAHHOCTH KOMITETEHIINI
O TUCITHILIA "
HE
CTyzeHT IeMOHCTPHpPYET CHOPMHUPOBAHHOCTH JUCIMILUTHHAPHBIX KOMIICTECHIINH, 00Ha
PY’KHBaeT BCECTOPOHHEE, CHCTEMAaTHIECKOE U TITy0OKOe 3HaHNE y4eOHOro MaTeprana
o191 510 100 «3a4TeHO» / , YCBOMJI OCHOBHYIO JIUTEPATypy ¥ 3HAKOM C JOMOJHHUTEIBHOHN JINTEpaTypoii, pekoMe
«OTIINIHO» H/IOBaHHOU IPOTPaMMOii, ymMeeT CBOOOIHO BBIMONHATE MPAKTUIECKHE 3aJaHUs, MIPeJ
YCMOTpEHHBIE TPOrpaMMOi, CBOOOIHO ONIEpHPYET NPHOOPETEHHBIMH 3HAHUSAMH, YME
HUSIMH, IPUMEHSIET HX B CUTYALIMSIX MOBBIIICHHON CIIO)KHOCTH.
CTyzieHT IeMOHCTPUPYET CPOPMHUPOBAHHOCTD JUCIMIUTHHAPHBIX KOMIIETEHIIMH: OCHO
o176 110 90 «3a4TeHo» / BHBIC 3HaHUSI, yMEHUS] OCBOCHBI, HO JIOIYCKAIOTCSl HE3HAYHUTEIbHBIE OIIHOKH, HETOUH
«XOPOIIO» OCTH, 3aTPYAHECHUSI P aHATUTHYECKUX OTIepalusiX, IepeHoce 3HAaHUH U yMEHUH Ha H
OBbI€, HECTAHIAPTHBIE CUTYAIHN.
CTyzeHT AeMOHCTPHUPYeT ChOPMHUPOBAHHOCTH TUCIUIUIMHAPHBIX KOMIETEHIIHI: B X0
«3a4TeHo» / Jie KOHTPOJIBHBIX MEPOIIPUATHIL JOMYCKAIOTCS 3HAYNTENbHBIE OIINOKH, TPOSIBISETCS O
ot 61 10 75 «yIIOBJIETBOPUTENb | TCYTCTBHE OTAENBHBIX 3HAHUI, YMEHHMI, HABBIKOB 110 HEKOTOPBIM JIMCIUILIMHAPHBIM K
HO» OMIIETEHIMSM, CTY/ICHT UCIIBITHIBACT 3HAYNTEIbHBIC 3aTPYJHEHNS IPH ONEPHPOBAHH
Y 3HAHWSIMH M YMEHHSIMH [P X NEPEHOCEe Ha HOBBIE CHTYAIIHH.
«He 3a4TeHO» /
V cTynenra He chOPMHUPOBAHBI TUCIUIUTMHAPHBIE KOMIETEHIINH, TPOSIBISIETCS HEI0C
ot 41 1o 60 «HEYOBJIETBOPUTE o o
TaTOYHOCTb 3HAHUM, YMEHUH, HAaBbIKOB.
JIBHO»
«HE 3aUTCHO» /
JlucuumHapHbIe KOMITETEHIINN He cOopMHUpoBaHsL. [IposBisercs mojIHoe MM Ipak
ot 0 1o 40 «HEYJOBJIETBOPHUTE o .
bHOY THYECKH MTOJTHOE OTCYTCTBHE 3HAHHH, YMEHUI!, HABBIKOB.




S IlpuMepHbIE OLIECHOYHBIE CPeACTBA

5.1 Ilpumepsl 3agaHu 1)1 BBINOJHEHNs MPAKTHYECKUX padoT

3aoanue 1: Hanucanue mporpaMMHOTO KO/a, TO3BOJISIONIETO MOATOTOBUTH JaHHBIE [T
aHanmM3a W BU3yanu3anuu (paboTa C MPOMyCKamH, MPHUBEACHHE IaHHBIX K CTaHAApPTHOMY
TaOTMYHOMY BUY U T.1.)

3aoanue 2: HanucaHue nNporpaMMHOIO KO0Ja, ITO3BOJISIOIIETO MOCTPOUTH IPABHIIbHBIE
JUarpaMMbl pacrpeeNieHus A KaXJa0ro TUIa TaHHBIX, 00bSICHEHNE OTYYEHHBIX PE3yJbTaToB.

3aoanue 3: Hanucanue nporpaMMHOrO Koja JUIsl TPOBEIACHUS OMHCATEIbHOU
CTaTHCTUKH JTAHHBIX, BU3yaJn3alus U 0O0bSICHEHHE MMOJIYY€HHBIX PE3yIbTaTOB.

3aoanue 4: Hanucanue mporpaMMHOIO KOAAa Uil IPOBEAEHUS PaCIIMPEHHOTO
YaCTOTHOTO aHalM3a, aHalih3a B3aUMOCBS3eH MEXIY KaTeropualbHbIMU MEPEMEHHBIMU,
BU3yaJIU3alisl U 00BSICHEHUE MOJTyYCHHBIX PE3YJIbTaTOB.

3aoanue 5: Hanucanue nporpaMMHOTO KOJIa, TO3BOJISIOIIETO CO3aBaTh naTadpeiimMbl 1
Cpe3bl, MPOBOJAUTH 0a30BbIe omepauuu Haj natadppeiMaMu C UCHOJIb30BAaHUEM CTaHAAPTHBIX
METO/I0B OOBETMHEHNUS JAHHBIX, TPOBOIUTH OIICHKY KAa4eCTBa JaHHBIX.

3adanue 6: 3arpy3ka JaHHBIX C TOMOIIBIO CHCTEeM Kiacca low-code u no-code,
IPOBE/ICHUE MTOATOTOBKH JaHHBIX, X MPEIBAPUTEILHOTO aHaN3a U Busyanu3anun. OObsicHeHne
MOJTy4YEHHBIX PE3yIbTaTOB.

Kpamkue memoouueckue ykasanus

[Tocne BBIMOTHEHUS KaX10H MPAaKTUUECKO pabOThl CTYACHT JOJIKEH MPEACTaBUTh OTUYET
0 €€ BBINIOJTHEHUH, a TAK)KEe OTBETUTH HA COMTYTCTBYIOIINE BOTIPOCHI 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 CPEIHEM YPOBHE: OCBOMII OCHOBHBIE YMEHHUS, HO TOMYCKAIOTCS HE3HAYHUTEIb
4 9 HBIE OLIMOKY, HETOYHOCTH, 3aTPY/JHEHHUS IPU aHATUTHICCKUX OMEpPAIUsIX, IEPEeHOCe YMCHUI Ha HOBbIE, HECTAHA

PTHBIE CHUTYaIIHH.
CTyZAeHT IeMOHCTPHPYET YMEHHMS ¥ HABBIKK Ha 6a30BOM ypOBHE: B X0JI¢ KOHTPOJIBHBIX MEPONPHUITHI JTOMYCKaIOT

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 AeMOHCTPHpYET YMEHHS U HAaBBIKHA Ha YPOBHE HIDKE 0A30BOTO: MPOSIBISIETCS HEAOCTATOYHOCTh YMEHHH 1
5 HAaBBIKOB.
0- .
1 2 CTyZEeHTOM MPOSIBISIETCS TIOJHOE WIIH TPAKTHYECKHU MTOJTHOE OTCYTCTBHE YMEHHI M HABBIKOB.

5.2 KoHTpOJIbHBIH TeCT

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

1. Kakoii u3 nepeuncieHHbix 3TanoB HE BXOauT B cTaHgapTHBIN MTPOIIECC aHAM3a TaHHBIX
(CRISP-DM)?
a) [lonnmanue 6u3Hec-3amauu
b) Coop nmaHHBIX
¢) Y naneHnue BcexX MCXOJIHBIX JIAaHHBIX
d) [Toctpoenue moneneit
2. Kakas uz xapakrepuctuk HE otHOCHTCS K "3V" 6071BIINX JaHHBIX?
a) Volume (06bem)
b) Velocity (ckopocTs)



¢) Variety (pa3noo0Opasue)
d) Validity (BamuaHOCTD)
3. Kakoe nanpanenne Data Science 3aHMMaeTCsi IPOrHO3UPOBAHUEM YUCIIOBBIX 3HAYCHHIA?
a) Knaccuduxanus
b) Knacrepuzarms
¢) Perpeccruonnslit ananmm3
d) AccouMaTuBHEIE MpaBUiIa
4. Kaxoit uactpyment HE siBnsiercst cucremoti 6uzHec-ananmutuku (BI)?
a) Power BI
b) Tableau
¢) Qlik Sense
d) Apache Kafka
5. Kakoit anroputM MammHHOTO 00y4eHHUs] OTHOCUTCA K 00ydeHHI0 0e3 yuuTess?
a) JIuneitHas perpeccus
b) Meron k-Onmkaiiinmux coceei
¢) Meton k-cpeaaux
d) depeso periecHwmii
6. Kakas TeXHOJIOTHS HCIIOIB3YETCs JIJIsl IOTOKOBOW 00paOOTKHU JTaHHBIX?
a) Apache Hadoop
b) Apache Spark
c¢) Apache Kafka
d) Microsoft Excel
7. UYro o3nauaer TepmuH "ETL" B KOHTEKCTE aHaIM3a JAHHBIX?
a) Extract, Transform, Load
b) Encrypt, Transfer, Lock
c) Evaluate, Test, Learn
d) Export, Tag, Label
8. Kakoii mokasareib UCTIONB3YETCS /IS OLIGHKU KaueCTBa KJIaCCH(PUKAIN?
a) Koopumment nerepmunanum (R?)
b) CpennexBagparuyHas ommnbdka (MSE)
€) Marpuiia ommo0K
d) ducnepcus
9. Kakoii s13pIK MpOrpaMMHPOBAHUS Yallle BCETO HCmob3yercs B Data Science?
a) Java
b) Python
c) C++
d) PHP
10. Kaxoiif MeTo/1 UCTIONB3YETCs ISl CHUKEHUSI Pa3MEPHOCTH JAaHHBIX ?
a) Jluneitnas perpeccus
b) Meton rnaBubix komnoHeHT (PCA)
¢) JlepeBo pemenuii
d) Jloructuueckas perpeccus

Tect 2: KomnbloTepHble TeXHOJIOTHM KAK HMHCTPYMEHT XpaHeHHs, 00padoTkwu,
aHAIM3a M NPEeJCTABJICHUSA JAHHBIX

1. Kako# Tun nHAeKca YCKOPSET MOKUCK B CTOJOAX C TEKCTOBBIMH JaHHBIMH?
a) B-nepero
b) Xsm-unaexc
¢) OOpaTHsbIil HHAEKC
d) R-nepeBo



Kakoii popmar naHHBIX ONTUMAJNIECH JJIs1 XpaHEHHS BIOXKEHHBIX CTPYKTYp?
a) CSV
b) JSON
c) XML
d) Parquet
Kaxoit 5361k ucnomnb3yercs ais 3anpocoB B ClickHouse?
a) SQL
b) NoSQL
c¢) GraphQL
d) Python
Kakoli nuHCTpyMeHT ucnoisb3yercs ais opkecrpaunu ETL-npoueccos?
a) Apache NiFi
b) Apache Kafka
c) Apache Spark
d) Apache Hadoop
Kaxkoii IIPOTOKOJ UCIIOJIB3YECTCA AJIA IEPCAAYN JAHHBIX MEXIY MPIKpOCGpBI/IcaMI/I?
a) HTTP
b) gRPC
c) FTP
d) SMTP
Kakoii Tun 6a3bl JaHHBIX UCTIONB3YETCS ISl XpaHEeHUs rpadoB?
a) MongoDB
b) Neo4j
¢) Redis
d) Cassandra
Kaxkoii HHCTPYMCHT UCIIOJIB3YCTCA ISt MOHUTOPUHI'A I[aHHbIX?
a) Grafana
b) Tableau
c) Power BI
d) Excel
Kakoii hopmar nannbix ucnonsszyercs B Apache Kafka?
a) CSV
b) JSON
c) Avro
d) XML
Kakoli HHCTpYMEHT HCIIOJIB3YETCS AJIs yIIPaBICHHS METaJaHHBIMU ?
a) Apache Atlas
b) Apache Spark
c¢) Apache Hadoop
d) Apache Kafka
. Kakoli Tun xpaHuiauia ucnoap3yeTcst Uisl aHaTUTHYECKUX 3alIPpOCOB?
a) OLTP
b) OLAP
c¢) Key-Value
d) Document

Tect 3: Poccuiickne TeXHOIOTHH B 00J1ACTH JAHHBIX
Kakoii poccuiickuii ppeiimBopk s ML paspabotan Snnexcom?

a) CatBoost
b) TensorFlow



c¢) PyTorch
d) Scikit-learn
2. Kakoii poccuiickuii cepBrC IPEIOCTABIISET AaHATUTUKY B PEaIbHOM BpEMEHH?
a) Slunexc.Metpuka
b) Google Analytics
c) Adobe Analytics
d) Mixpanel
3. Kakoit poccuiickuii mpoaykt sBisieTcst aHanorom Snowflake?
a) SIupexc.O6nako Data Platform
b) 1C:Ilpennpusrue
¢) Tunbkodd Data Warehouse
d) Coep.AHanuTnka
4. Kako# pocCUICKUII HHCTPYMEHT UCIOJb3YETCs ISl YIPABJIECHUS JAHHBIMU?
a) DatalLens
b) Tableau
c) Power BI
d) QlikView
5. Kakoii poccuiickuii ceppuc npegoctasisier NLP API?
a) SAnnexc.O6mako SpeechKit
b) Google Cloud NLP
c) AWS Comprehend
d) IBM Watson
6. Kaxkoii poccuiickuii MPOIYKT UCIIOJIB3YeTCs It 00pabOTKM MOTOKOBBIX JTAHHBIX ?
a) Sunexc.[Totoku
b) Apache Kafka
c¢) Apache Flink
d) Apache Spark
7. Kaxkoii poccuiickuii HHCTpYMEHT JIJIsl BU3YyallU3alluK Fe€0JaHHBIX ?
a) SAnnexc.Kaprer API
b) Google Maps API
¢) Mapbox
d) OpenLayers
8. Kakoii poccuiickuii ppeiiMBOpK 11st TIryOOKOTO 00yUeHHS?
a) DeepPavlov
b) TensorFlow
c) PyTorch
d) Keras
9. Kakoii poccuiickuii cepBUC MPeOCTaBISET AHATUTHKY [Tl On3Heca?
a) SAAlnnexc.Merpuka
b) Google Analytics 360
c) Adobe Analytics
d) Amplitude
10. Kakoii poccHICKHIA TPOAYKT UCIIOIB3YETCS ISl XpaHEHUsSI B 00pabOTKH OOIBITNX
TAHHBIX?
a) ClickHouse
b) Apache Hadoop
c¢) Apache Spark
d) Elasticsearch

Tect 4: AHanu3 1aHHBIX, 0oJIbIIMeE IaHHBIE, HanpaBJjeHus Data Science, cucrembl
OM3HeC-aHAJIUTHKH



10.

Kakoii MeTo1 aHalM3a JaHHBIX UCIIOIB3YETCS ISl BBISIBICHUS CKPBITHIX
3aKOHOMEPHOCTEH B OOJIBIITUX MacCHBaxX HHGOpMAITHH?

a) OnucarenbHas CTaTUCTHKA

b) Data Mining

c¢) Jluneitnas perpeccus

d) Busyanuzanus

Kakas xapakrepuctuka Big Data onucsiBaeT paznoodpasue popmMaToB JaHHBIX?
a) Volume

b) Velocity

c) Variety

d) Veracity

Kakoii Tun MammHHOro 00y4eHHsI UCII0JIb3YeT pa3MeueHHbIEC JaHHbIE I 00yueHus?
a) O0yueHue ¢ yuureiaem

b) O6y4eHue 6e3 yunurens

¢) CmemanHoe 00y4yeHue

d) I'my6okoe oOyueHue

Kakoli HHCTpyMEHT 1103BOJISIET CO3jaBaTh MHTEPAKTUBHBIE NAI00p bl O€3 HalMCaHUsI
xonga?

a) Jupyter Notebook

b) Tableau

c) Apache Spark

d) TensorFlow

Kakoii anroput™ ucnosb3yercs Juisl pa3JeJIeHns JaHHbIX Ha TPYIIIbI 10 CXOXKECTH?
a) Jluneitnas perpeccus

b) Meron k-cpeaanx

¢) JlepeBo pemieHumit

d) SVM

Kakoii mpornecc npeoOpa3yeT chipble JaHHbIE B IPUTOIHBIN [Tl aHanu3a ¢popmat?
a) Data Cleaning

b) Data Aggregation

c) Data Wrangling

d) Data Visualization

Kaxoit mokazarens OIleHUBAET TOUHOCTh PETPECCUOHHON MOIETH?

a) Accuracy

b) F1-score

) R-kBampar

d) Precision

Kakas 6ubnuoreka Python uare Bcero ncnomnb3yercs st paboThl ¢ TaOIMUHBIMU
JTaHHBIMHA?

a) NumPy

b) Pandas

c¢) Matplotlib

d) Scikit-learn

Kakoit meton HE ucnons3yercs 11 00pabOTKH NPOMYIIEHHBIX 3HAYSCHHA?

a) YaneHue CTpOK ¢ MpOMycKaMu

b) 3ameHa cpeTHUM 3HaYCHUEM

¢) 3ameHa HyJIIMU

d) HIudpoBanue gaHHBIX

Kakoii uncTpymeHT ucrnonb3yercs ans ynpasienust workflow B Data Science npoekTax?
a) Apache Airflow

b) Microsoft Word



¢) Adobe Photoshop
d) WinRAR

Tect 5: bosblnne TaHHbIE H CHCTEMbI XpaHEHUHA

Kakoii npuHIHUT JIE)KUT B OCHOBE TEXHOJOTHH OJIOKYEHH?

a) Permukanus naHHbIX

b) JleueHTpann3oBaHHOE XpaHEHUE

¢) Pactipenenennsiii peectp

d) Bce BrlenepevyrcieHHOE

Yro takoe "data lake"?

a) XpaHWINIIE HECTPYKTYPUPOBAHHBIX JTaHHBIX

b) Pemsiiimonnas 6a3a 1aHHBIX

¢) Cucrema BU3yanu3alnuu

d) Uactpyment ETL

Kakoli HHCTPpYMEHT HCITOJIB3YETCs ISl TOTOKOBOM 00pa0OTKH JaHHBIX B PEATBHOM
BpeMeHu?

a) Apache Flink

b) Apache Hadoop

c) Apache Hive

d) Apache Spark

UYro takoe "sharding" B 6a3zax maHHBIX?

a) ['opuzoHTaNbHOE pa3esieHne JaHHbIX

b) BepTukansHoe pazaeneHne JaHHbIX

¢) CxxaTtue JaHHBIX

d) HludpoBanne qaHHBIX

Kakoii Tun 6a3bl JaHHBIX ONITUMAJICH JIJIsl XpPaHEHUS BPEMEHHBIX PSAOB?

a) InfluxDB

b) MongoDB

c) PostgreSQL

d) Redis

UYrto takoe "CAP-teopema?

a) Teopema 0 COINIACOBAHHOCTH, IOCTYITHOCTH M YCTOMUUBOCTH K Pa3JICIEHUIO
b) Teopema o ckopocTr 00pabOTKH JTaHHBIX

¢) TeopeMa o0 6€30MaCHOCTH JTaHHBIX

d) Teopema o macmTabupyemMocTi

Kakoii (hopmar gaHHbIX 0OecrednBaeT cXemy JJis CTPYKTYpPUPOBAHHOTO XpaHEHUS?
a) CSV

b) JSON

c) Parquet

d) XML

Yro takoe "lambda-apxurtexTypa"?

a) [Toaxon k 06paboTke OONMBIIMX AAHHBIX, cOUeTaroIUi batch u stream processing
b) ApXUTEKTypa MUKPOCEPBUCOB

¢) Mogens riry06okoro o0y4ueHus

d) Crioco6 xpaHeHus: JaHHBIX

Kaxoit mHCTpyMEHT ucnonb3yercs s ynpasieHus workflow B data pipeline?
a) Apache Airflow

b) Apache Kafka

¢) Apache Spark

d) Apache Hadoop



10. Yro TaKoe "polyglot persistence"?

a) Ucnonp3oBanne pa3HbIX CYBJ TUIst pa3HBIX THUIIOB JTAHHBIX
b) Xpanenue JTAHHBIX B OJIHOM dbopmate
c) Meton cKaTug JTAHHBIX

d) Crioco0 perukanuy JaHHBIX
Tect 6: CucTeMbl XpaHeHUS U BU3YAJIU3ANMH JaHHBIX. Poccuiicknii cerMeHT pbIHKA

1. Kakoii poccuiickuii anasnor Tableau cymecTByer Ha peiHKE?
a) Aunexkc.Merpuka
b) Datalens (ot SIHznekca)
c¢) 1C:Ilpeanpusitue
d) TuabpkoddH AHamuTHKA
2. Kakas poccuiickas CYB/] monynsipHa Ui aHATUTUKU OOJIBIINX TAHHBIX?
a) ClickHouse
b) Oracle
c) MySQL
d) PostgreSQL
3. Kakoit uHCTpyMeHT Bu3yanu3auu pazpadboran kommnanueit "Touka 3penus"?
a) Power Bl
b) Tableau
c) DatalLens
d) Qlik Sense
4. Kakas poccuiickas miatdopma mperocTapisieT 00JauHble pEeIIeHUs sl XpaHSHHS
IMAHHBIX?
a) Snnexc.O0naxo
b) Google Drive
c) Dropbox
d) iCloud
5. Kakoii poccuiickuii cepBrC MPeIOCTaBIISIET AHATUTUKY BeO-Tpaduka?
a) SAlnnexc.Merpuka
b) Google Analytics
c) Adobe Analytics
d) Facebook Insights
6. Kakas poccuiickas koMnaHus pa3pabaTeIBaeT pemieHus 11 00paboTKH OOIbIINX
JaHHBIX?
a) CoepTex
b) Microsoft
c) IBM
d) Oracle
7. Kako#t ¢popmar Bu3yanau3aly Jy4iie BCero NoAX0AUT ISl BPEMEHHBIX psI0B?
a) Kpyrosas auarpamma
b) JIuneiinslit rpadux
¢) Jluarpamma paccesiHus
d) I'mcrorpamma
8. Kakas poccwuiickas ruratopma mperocTaBisieT HHCTPYMEHTHI TSl MAITMHHOTO
oOyueHus?
a) TensorFlow
b) PyTorch
c¢) CatBoost (pazpabotan Snaexcom)
d) Scikit-learn
9. Kakoii mHCTpyMeHT HE sIBIIsIeTCS CCTEMOM XpaHSHUS TaHHBIX ?
a) Hadoop HDFS



b) Amazon S3
¢) Annexc.Ob6mako
d) Microsoft PowerPoint
10. Kakoii poccuiickuii cepBuc npeaocrasiser APl mist reoananutuku?
a) Snnexc.Kaptel
b) Google Maps
c) Apple Maps
d) OpenStreetMap

Kpamxue memoouueckue ykazanus
[Tocne npoxok/1eHus: TEOPETUUECKON YaCTH, CTYIEHTHI JODKHBI 3aKPENUTh MaTeprall Ipu
HOMOILM KOHTPOJIBHOT'O TECTA.

IlIxana oyenku
OrneHka Bamsr Onucanne
5 9-10
4 6-8
3 3-5
2 0-2




MpakTuueckas pabora 1

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

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

return df

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

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

display(dataCL)

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

dataCL.info()

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

dataCL.describe(include="all')

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

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

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

dataCL.info()

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

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

dataCL.info()

MpaKTuyeckana pabora 2

import pandas as pd

import numpy as np

import matplotlib.pyplot as plt
import seaborn as sns

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

N

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

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

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

plt.subplot(3, 1, 1)



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

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

# Box-plot ana sbibpocos

plt.subplot(3, 1, 3)

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

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

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

plt.subplot(1, 2, 2)

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

plt.title('YpoBeHb yaoBneTsopeHHOCTH')

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

MpaKTuyeckana pabora 3

import pandas as pd

import numpy as np

import matplotlib.pyplot as plt
import seaborn as sns

from scipy import stats

np.random.seed(42)

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

N

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



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

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

mode = df[col].mode()

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

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

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

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

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

plt.legend()

plt.show()

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

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

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

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

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

print_variability_measures(data, numeric_cols)
MpaKkTuyeckan paborta 4

import pandas as pd

import numpy as np

import matplotlib.pyplot as plt

import seaborn as sns

from scipy import stats

np.random.seed(42)

data = pd.DataFrame({



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

'O6paszoBaHue': np.random.choice(

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

1500,

p=[0.45, 0.35, 0.2]
)

)

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

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

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

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

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

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

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

1
print(freq_df)

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

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

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

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



plt.xticks(rotation=45)

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

plt.tight_layout()
plt.show()

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

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

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

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

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

ymax = ax.get_ylim()[1]

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

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

MpaKTnueckana pabora 5

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

N

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

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

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



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

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

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

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

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

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

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

(data['Bospact'] > 30) &

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

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

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

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

# Hactpoitka ctuns rpapukos

sns.set(style="whitegrid")

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

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

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



MpakTuueckas pabora 6

import pandas as pd

import numpy as np

import matplotlib.pyplot as plt

import seaborn as sns

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

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

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

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

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

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

plt.tight_layout()

plt.show()

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

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

print("\nMATPULA KOPPENALIMIA:")

corr = numeric_data.corr()

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

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

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



Tect 1: AHanu3 paHHbIX, 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
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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/IOTUMW KaK MHCTPYMEHT XpaHeHus, o6paboTtku,

aHa/au3a v npeacTtaB/ieHNA AaHHbIX

1. Kakow Tvn nHAeKca yckopseT Nouck B cTonbuax c TeKCTOBbIMU AaHHbIMU?
a) B-pepeso
b) Xaw-nHaekc
c) ObpaTHbIN MHAEKC
d) R-aepeBo
MpaBuabHbIN oTBeT: ) O6paTHbIA UHAEKC
2. Kakon dpopmat faHHbIX ONTUMAaNEH AN XPAaHEHWA BAOXEHHbIX CTPYKTYp?
a) CSV
b) JSON
c) XML
d) Parquet
MpaBunbHbIK oTBeT: b) JSON
3. Kakown a3blk ncnonbsyetcsa ana 3anpocos B ClickHouse?
a) SQL
b) NoSQL
c) GraphQL
d) Python
MpaBunbHbIK OTBeT: a) SQL
4. Kakoun MHCTPYMEHT ncnonb3yetca ans opkectpaumm ETL-npoueccos?
a) Apache NiFi
b) Apache Kafka
c) Apache Spark
d) Apache Hadoop
MpaBunbHbIV oTBeT: a) Apache NiFi
5. Kakow mpoToko/ MCNoab3yeTca ANA nepejaydn aHHbIX MeXAy MUKPOCepBMcaMmn?
a) HTTP
b) gRPC
c) FTP
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d) SMTP

MpaBuabHbIi oTBeT: b) gRPC

Kakow Tmn 6a3bl AaHHbIX NCMONb3yeTCA ANA XpaHeHna rpadoB?
a) MongoDB

b) Neo4j

¢) Redis

d) Cassandra

MpaBunbHbIV oTBeT: b) Neo4j

Kakon MHCTPYMEHT MCMONb3yeTcs AN MOHUTOPWUHTA AaHHbIX?
a) Grafana

b) Tableau

c) Power BI

d) Excel

MpaBunbHbIV OTBeT: a) Grafana

Kakon dopmart saHHbIx ncnonbsyetcs B Apache Kafka?

a) CSV

b) JSON

c) Avro

d) XML

MpaBuabHbIN OTBeET: ) Avro

Kakol MHCTpYMEHT ncnonb3yeTcs AN yrnpaBaeHUs MeTagaHHbIMNU?
a) Apache Atlas

b) Apache Spark

c) Apache Hadoop

d) Apache Kafka

MpaBuabHbIN oTBeT: a) Apache Atlas

Kakow Tmn xpaHuavLa ncnosib3yeTca A4 aHaAUTUUYECKUX 3arnpocoB?
a) OLTP

b) OLAP

c) Key-Value

d) Document

MpaBunbHbIi oTBeT: b) OLAP




Tect 3: Poccninckmne TeXHO0rMM B 06/1aCTU AaHHbIX

1. Kakow poccumckmnin dpermopk ana ML paspabotaH AHgekcom?
a) CatBoost
b) TensorFlow
c) PyTorch
d) Scikit-learn
MpaBunbHbIY oTBeT: a) CatBoost
2. Kakown poccmimckmi cepBuC NpeAoCTaBASET aHAaIMTUKY B peasibHOM BPEMEHWN?
a) Angexkc.MeTtpuka
b) Google Analytics
c) Adobe Analytics
d) Mixpanel
MpaBunbHbIN oTBeT: a) AHaekc.MeTpuka
3. Kakow poccuickunii NpoaykT sBasetcs aHanorom Snowflake?
a) Angexkc.Obnako Data Platform
b) 1C:MNpepnpuatme
¢) Tunbkodd Data Warehouse
d) C6bep.AHanntmKa
MpaBunbHbIl oTBeT: a) AHaekc.06n1ako Data Platform
4. Kakown poCCUMUCKMIA MHCTPYMEHT UCMONb3YyeTCa ANA YNPaBAeHNSA AaHHbIMU?
a) DatalLens
b) Tableau
c) Power BI
d) QlikView
MpaBuabHbIK OTBeT: a) Datalens
5. Kakou poccumcknin cepsuc npegoctasnsetr NLP API?
a) Angekc.0bnako SpeechKit
b) Google Cloud NLP
c) AWS Comprehend
d) IBM Watson
MpaBunbHbIN oTBeT: a) AHAekc.06nako SpeechKit
6. KakoWn poccumckmi NpoayKT UCnob3yeTtca ans o6paboTKn MOTOKOBBIX AaHHbIX?

a) AHgekc.[loTokn



b) Apache Kafka
¢) Apache Flink
d) Apache Spark
MpaBuabHbIN OoTBeT: a) AHAekc.[lToTokm
7. Kakow poCCUNCKNIA MHCTPYMEHT ANS BU3yaan3aLmm reofaHHbIX?
a) Anpexkc.Kaptbl API
b) Google Maps API
c) Mapbox
d) OpenlLayers
MpaBunbHbIN oTBeT: a) AHaekc.KapTbl API
8. Kakon poccuiicknii dpenmBopk ans rnybokoro obyuveHna?
a) DeepPavlov
b) TensorFlow
c) PyTorch
d) Keras
MpaBunbHbIV oTBeT: a) DeepPaviov
9. Kakon poccmimckmi cepBuC NpeAoCTaBAfET aHaAUTUKY Ans BusHeca?
a) Angexkc.MeTtpuka
b) Google Analytics 360
c) Adobe Analytics
d) Amplitude
MpaBunbHbIN oTBeT: a) AHAekc.MeTpuka
10. Kakou poccMmncknin NpoayKT NCMOb3yeTcs AA XpaHeHUAa 1 06paboTkm 60/bLLMX
AaHHbIX?
a) ClickHouse
b) Apache Hadoop
c) Apache Spark
d) Elasticsearch

MpaBuabHbIl oTBeT: a) ClickHouse

Tect 4: AHanus pgaHHbIX, 60nblIMe paHHbIe, HanpaBaeHna Data Science, cucrtembl

6usHec-aHaJIMTUKU



Kakon meToz aHannsa faHHbIX UCMONb3YEeTCA AN BbIABNEHUA CKPbITbIX
3aKOHOMEPHOCTEN B BONbLINX MaccnBax MHPopMaLmMm?

a) OnucartenbHas cTaTUCTUKA

b) Data Mining

) JInHenHas perpeccus

d) Busyanmsaumsa

MpaBuabHbIK oTBeT: b) Data Mining

Kakas xapaktepuctuka Big Data onuceiBaeTt pazHoobpasmne dopmMaToB JaHHbIX?
a) Volume

b) Velocity

c) Variety

d) Veracity

MpaBunbHbIN OTBeET: ¢) Variety

Kakown Tmn MawmnHHOro obyyeHunsa NCnoib3yeT pa3MeyeHHble JaHHble ANS
obyueHns?

a) ObyueHue c yuntenem

b) ObyueHune 6e3 yuntens

c) CmewaHHoe obyueHne

d) Fny6okoe obyueHne

MpaBunbHbIN oTBET: a) O6yueHue ¢ yumtenem

Kakown MHCTpyMeHT No3Bo/IAeT cO34aBaTb MHTEPaKTUBHbIE Aawbopabl 6e3
HanucaHma Koaa?

a) Jupyter Notebook

b) Tableau

c) Apache Spark

d) TensorFlow

MpaBunbHbIN oTBeT: b) Tableau

Kakol anropnt™m ncnonb3yeTcs Ana pasgeneHuns AaHHbIX Ha rpynnbl No
CXOXeCTn?

a) JInHerHaa perpeccus

b) MeToga k-cpegHux

) JepeBo peLueHui
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d) SVM

MpaBunbHbI oTBeT: b) MeTop, k-cpeaHunx

Kakown npouecc npeobpasyert cbipble faHHble B MPUrOAHbIV A1A aHaAn3a
dopmar?

a) Data Cleaning

b) Data Aggregation

c) Data Wrangling

d) Data Visualization

MpaBunbHbIV oTBeT: ¢) Data Wrangling

KakoW nokasatesnb OL,eHMBAET TOYHOCTb PErPECCUOHHOM MOAEeNN?

a) Accuracy

b) F1-score

¢) R-kBagpart

d) Precision

MpaBuabHbIN OTBeET: ¢) R-kBagpart

Kakas 6ubnnoteka Python valye Bcero ncnonb3yetca ana paboTbl ¢ TabANYHBIMY
AaHHbIMWN?

a) NumPy

b) Pandas

¢) Matplotlib

d) Scikit-learn

MpaBunbHbIM oTBeT: b) Pandas

Kakown metoa HE ncnonb3yetca ans 06paboTkn NnponyLeHHbIX 3HaYeHNN?
a) YaaneHue CTpok € rnponyckamu

b) 3ameHa cpesHVM 3HaueHVEeM

C) 3aMeHa HynaMu

d) lWndposaHme faHHbIX

MpaBunbHbIn oTBeT: d) LUndppoBaHme AaHHbIX

Kakow MHCTpyMeHT ncnonbsyetca ana ynpasneHuns workflow B Data Science
npoekTtax?

a) Apache Airflow

b) Microsoft Word

c) Adobe Photoshop



d) WinRAR

MpaBunbHbIli otBeT: a) Apache Airflow

Tect 5: bonblime aaHHbIEe U CUCTEMbI XpPaHeHUA

1. Kakow nmpuHUMN NeXunT B OCHOBE TEXHONOTUN BNOKYENH?
a) Penavkauna gaHHbIX
b) [eueHTpann3oBaHHOE XpaHeHMe
c) PacnpeseneHHbin peectp
d) Bce BbiwenepeuncneHHoe
MpaBunbHbIN oTBeT: d) Bce BbilwenepeuncieHHoe
2. Yro Takoe "data lake"?
a) XpaHuaunLe HeCTPYKTYPUPOBaHHbIX AaHHbIX
b) PensunoHHas 6a3a gaHHbIX
¢) Cncrema BM3yannsaumm
d) NHcTtpymeHT ETL
MpaBunbHbIN OoTBET: a) XpaHUAULLLEe HeCTPYKTYPUPOBaHHbIX AAHHbIX
3. Kakow MHCTpPYMEeHT MCnonb3yeTca ANA NOTOKOBOW 06paboTkmM AaHHbIX B
peanbHOM BpeMeHun?
a) Apache Flink
b) Apache Hadoop
c) Apache Hive
d) Apache Spark
MpaBuabHbIK oTBeT: a) Apache Flink
4. Y10 Takoe "sharding" B 6a3ax gaHHbIX?
a) [opu3oHTanbHOe pa3jeneHune JaHHbIX
b) BepTnkanbHOe pa3geneHne gaHHbIX
¢) CkaTtne gaHHbIX
d) lWndposaHme gaHHbIX
MpaBuabHbIN oTBET: a) lOpU3oHTaNbHOE pa3aeneHne AaHHbIX
5. Kakou Tvn 6a3bl AaHHbIX ONTUMaNeH ANA XPaHEHUS BPEMEHHbIX PALOB?

a) InfluxDB



b) MongoDB

c) PostgreSQL

d) Redis

MpaBunbHbIl oTBeT: a) InfluxDB

Yto takoe "CAP-Teopema"?

a) Teopema 0 CcOrnacoBaHHOCTH, AOCTYMHOCTM U YCTONUMBOCTU K Pa3geneHunto
b) Teopema o ckopocTn 06paboTkm AaHHbIX

c) Teopema o 6e30nNacHOCTM JaHHbIX

d) Teopema o macwTabmpyemocTu

MpaBuabHbIN OTBeT: a) Teopema 0 COr/1IaCOBaHHOCTU, AOCTYNMHOCTU U
YCTOMUYNBOCTU K pa3ge/ieHunIo

Kakol popmart saHHbIx obecneunBaet cxeMy A CTPYKTYPUPOBAHHOTO
XpaHeHuma?

a) CSV

b) JSON

¢) Parquet

d) XML

MpaBuabHbIN OTBeT: ¢) Parquet

Uto Takoe "lambda-apxutektypa"?

a) Nopxopa kK o6paboTke 6oNbLINX AaHHbIX, coveTarowmi batch n stream
processing

b) ApxutekTypa MUKpOCEpPBNCOB

¢) Mogenb rnybokoro obyueHums

d) Cnocob xpaHeHns faHHbIX

MpaBunbHbIN oTBeT: a) Moaxoa kK 06paboTke 60NbLIMX AaHHbIX,
couetarowun batch n stream processing

Kakon nHCTpyMeHT ncnonb3yetcs ansa ynpasneHuns workflow B data pipeline?
a) Apache Airflow

b) Apache Kafka

c) Apache Spark

d) Apache Hadoop

MpaBunbHbIV oTBeT: a) Apache Airflow



10. YT0 Takoe "polyglot persistence"?
a) Vicnonb3oBaHue pa3Hbix CYB/, ana pasHbIX TUNOB AaHHbIX
b) XpaHeHune faHHbIX B 0fHOM popmaTe
C) Metoa cxaTna AaHHbIX
d) Cnocob penankaumm gaHHbIX
MpaBunbHbIV OTBeT: a) Ucnonb3oBaHume pasHbix CYB/, ana pasHbiX TMNOB

AAHHbIX

Tect 6: CucTemMbl XpaHEHUA U BU3ya/iM3aLiun AaHHbIX. POCCMACKNIA CErMeHT pbiHKa

1. Kakow poccuickmnin aHanor Tableau cywiectByeTt Ha pbiHKe?
a) AHgekc.Metpuika
b) DatalLens (ot AHaekca)
¢) 1C:MNpepnpuatme
d) TuHbkOP D AHannTmKa
MpaBuabHbIK oTBeT: b) Datalens (ot AHaekca)
2. Kakas poccuinckas CYB/, nonynspHa Ans aHanAUTUKM 60AbLUMX AaHHbIX?
a) ClickHouse
b) Oracle
c) MySQL
d) PostgreSQL
MpaBuabHbIl oTBeT: a) ClickHouse
3. KakoW MHCTpyMeHT Bn3yanunsaumm paspaboTtaH koMnaHmen "Touka 3peHns"?
a) Power BI
b) Tableau
c) Datalens
d) Qlik Sense
MpaBunbHbIi oTBeT: ¢) DatalLens
4. Kakas poccuickas naathopma npesocTaBaseT obaayHble peleHns aas
XPaHeHNs JaHHbIX?
a) Angekc.Obnako
b) Google Drive
c) Dropbox



d) iCloud

MpaBunbHbIl oTBeT: a) AHAekc.061ako

Kakown poccunnckmii cepBmc NpeAocTaBaseT aHaanTuky seb-tpadumka?
a) Angexkc.MeTtpuka

b) Google Analytics

c) Adobe Analytics

d) Facebook Insights

MpaBunbHbIN oTBeT: a) AHaekc.MeTpuka

Kakas poccumnckas koMmnaHus paspabatbiBaeT pewleHmsa ans obpaboTtkmn 60abLumx
AaHHbIX?

a) CbepTex

b) Microsoft

c) IBM

d) Oracle

MpaBuabHbIN OoTBeT: a) C6epTex

Kakown ¢opmat Bu3yanmsaumm nyyile BCEro NOAXOANT AN BPEMEHHbIX PALOB?
a) Kpyrosas agnarpamma

b) JlnHenHbIN rpadmk

¢) Anarpamma paccesHus

d) M'mcrorpamma

MpaBuabHbIK oTBeT: b) JInHeHbIN rpaduk

Kakas poccunckas nnatpopma npesoctaBaseT MHCTPYMEHTbI AN MaLLUVHHOTO
obyueHns?

a) TensorFlow

b) PyTorch

c) CatBoost (pa3paboTtaH AHaeKkcOM)

d) Scikit-learn

MpaBunbHbIl oTBeT: ¢) CatBoost (paspaboTtaH AHgekcom)

Kakown nHctpymeHT HE siBAseTca cucteMon xpaHeHns AaHHbIX?

a) Hadoop HDFS

b) Amazon S3

¢) Anpekc.Obnako



d) Microsoft PowerPoint
MpaBunbHbiii otBeT: d) Microsoft PowerPoint
10. Kakou poccumcknin cepsuc npegoctasaset APL ans reoaHanntmkn?
a) Angexc.Kaptobl
b) Google Maps
c) Apple Maps
d) OpenStreetMap

MpaBunbHbIV OTBeT: a) AHAekc.KapTbi
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