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1 Hean, niianupyemMble pe3y/ibTaThl 00y4eHHUs 110 AUCHHUILIMHE (MOLYJII0)

Ilenp OCBOCHMS JUCUUIUIMHBI 3aKIIOYaeTCs B (OPMHUPOBAHMH Yy OOYYArOIIMXCS
KOMHCTCHHI/Iﬁ B o0isacTu KOMITBIOTCPHBIX TEXHOJIOTUH ¥ aHaJu3a JaHHBbIX, HeO6XOI[I/IMbIX JJIS
pelIeHUsT HAyYHBIX W MPAKTUYECKHX 3a7ad, BKJIIOYas cOop, oOpabOTKy, BH3yalHW3aluio u
HHTCPHIPCTALUIO JaHHBIX C UCITIOJIb30BAHUCM COBPEMCHHBIX MHCTPYMCHTOB U METOI0B. OcHOBHEIE
3a1a4u OCBOCHUSA NUCHUIIJINHBI:

1. N3yunTh OCHOBBI KOMITBIOTEPHBIX TEXHOJOTMHA KaK WHCTPYMEHTA IS
XpaHeHus1, 00pabOTKHU ¥ MPEICTABICHHUS JaHHBIX.

2. OcBouTb METOJBl aHaJM3a JaHHBIX, BKJIOYas padboTy € OOJIBIIMMHU
JTAHHBIMU, CUCTEMaMHU OM3HEC-aHAJIMTUKY U HampasiieHusMu Data Science.

3. Hayuntbcsi TpUMEHSTh CHUCTEMBbl XpaHEHHS W BU3yaIHM3allUd JaHHBIX,
BKJIKOYasi POCCUMCKUE PEIICHHUS.

4. Pa3BuTh HaBBIKK MOrOTOBKY JAHHBIX JUIS aHAIN3a: paboTa ¢ TaOITMYHBIMHU

nporeccopamu (MS Excel, Open Office Calc), popmatamu mannbix (xIsx, csv, txt),
BBISBJICHHUE U UCITPABJICHUC OIIHNOOK.

S5. OCBOUTH METO/IbI UUCIIEHHOTO M HEYMCIIEHHOTO aHAJIN3a IaHHBIX, BKIIOYast
BU3YaIU3AIMIO TIOKAa3aTeNIed U 3aBUCUMOCTEM.

6. N3yunth OCHOBBI KOPPEISIIMOHHO-PETPECCHOHHOTO AaHalu3a, METObl
knaccudukanuu (baliecoB kinaccudukarop, JepeBbs pelIeHNH) U OLIEHKY UX KauecTBa.

7. [MpuoOpectn mpakTUYeCKHit ombIT padoTel ¢ low-code u no-code
CUCTeMaMH JUIsl pellieHus 3a/1a4 OM3HeC-aHAIUTUKU.

8. Hay4nTbcsi HHTEPIIPETHPOBATH PE3yIbTAThl aHAIN3A M MIPUMEHSTh UX JIJIS

MIPOTHO3UPOBAHUS M IPUHATHS PEIICHUM.

[TnanupyeMbIMU pe3yibTaTaMH 00YYEHUS 10 JUCIUTUTHHE (MOIYITIO), SIBJISIOTCS 3HAHMS,
yMeHHMS, HaBbIKH. [lepedeHpb IIaHUPYyeMbIX Pe3yJIbTaTOB OOyUEHUS IO JUCHUIUIMHE (MOIYITIO),
COOTHECCHHBIX C IUIAHUPYEMBIMH pe3yJibTaTaMHd OCBOCHHS 00pa30BaTCIILHOW IMPOrpPaMMEI,
npeAcTaBieH B Tabnuie 1.

Ta6muma 1 — Komnereniuu, hopMupyemsbie B pe3yabTaTe U3YICHHS AUCITUTUTHHBI (MOTYIIS)

Pe3ynbraTel 00y4eHUs 10 AUCIUILINHE
Kon u Konn
HasBanwue (dhopmynrpoBka
OIIOII BO, (opmyinposka UHIMKATOpa Ko
COKpAIIIEHHOE KOMTICTEHITHH JOCTHKEHHA pe3yib DopMynHupoBKa pe3ysbTaTa
KOMIIETEHIINU
TaTa
43.04.02 OIIK-1: OIIK-1.3B: PI1 3HaHKWE | COBPEMEHHBIX HAIPaBICHHUN
«Typuzm» Crmocoben [Iprmmenser Pa3BUTHS KOMIIBIOTEPHBIX
M-TY) (hopmupoBath TIPOTrpaMMHEIE TEXHOJIOT M

TEXHOIOTMYECKYIO | MHCTPYMEHTAIbHBIE PJI1 YMeHue | npuMeHATh COBPEMEHHBIE
KOHLIETIINIO CpencTBa s HAaIIPaBJICHUS] KOMIIBIOTEPHBIX
TYPUCTCKOH peueHust TEXHOJIOT Ul 1151 XpaHEHMS],
OpraHM3alMHy, CTaHJAPTHBIX 33734 00paboTKU U IpeCTaBICHHs
OpraHM30BbIBaTh | MpodeccroHanbHON JIAHHBIX
BHCIPCHHC NEATEIBHOCTH PI1 HaBpik | paGoTsl ¢ HHCTpYMEHTaMuU
TEXHOIOTMIECKUX aBTOMAaTU3MPOBAHHOU
HOBaIWi U 00paboTky HH(pOpMAIIH
MIPOTrPaMMHOTO
obecrieueHns B
cdepe Typuzma

B mpomecce ocBoeHHs IUCIUIUIMHBI PEMIAIOTCS 3a/ladd BOCIHMTAHUS TapMOHUYHO
pPa3BHUTOM, MATPUOTUYHOW W COIMAILHO OTBETCTBEHHOW JIMYHOCTH HA OCHOBE TPaTUIIMOHHBIX
POCCHICKHX JTyXOBHO-HPaBCTBEHHBIX U KYITbTYPHO-UCTOPUYECKHUX IIEHHOCTEH, MpeCcTaBIeHHBIC
B Tabaume 1.2.



Tabmuna 1.2 — IleneBbie OpUEHTHPHI BOCTIUTAHUS

BocnurareabHble 3a1a4n ®opmupoBaHue HeHHOCTei IeneBbie OpuEeHTHPDI

(I)OpMHPOBaHI/Ie HAYyYHOI'0 MUPOBO33PCHUSA U KYJIbTYPbI MBIIIIJICHUS

q)OpMI/IPOBaHI/Ie OCO3HaHHs ICHHOCTH
HAay4YHOIr 0 MUPOBO33PCHHUA U KPUTUYCCKOI'O FyMaHI/IBM CucreMHOE MBIIIICHYE
MBIIJICHUSA

(I)OpMHPOBaHI/Ie KOMMYHHUKATUBHBIX HABBIKOB U KYJbTYPbI OGI[IeHI/IH

q)OpMI/IpOBaHI/Ie HaBBIKOB l'[y6J'II/I‘IH01"0 BSaI/IMOHOMOHIL u VYmenne pa60TaTL B KOMaHJIC U
BBICTYIUICHUA U MPE3CHTALINN CBOUX I/II[@f/i B3aUMOYBAXKXCHUC B3aMMOIIOMOIIb

2 MecTo qucuuniaunbl (MoayJsi) B ctpykrype OINOII

Hucumnnuua «TexHonornn WCKyCTBEHHOTO HMHTEIUIEKTa» OTHOcHUTCS K bioky 1
JlucuuminHel (MOYIN)

3. O0bemM qUCUMIIMHBI (MOXYJISA)

OO0veM auCIUIUIMHBI (MOIYJsl) B 3a4EeTHBIX EAWHUIAX C YKa3aHHEM KOJMYeCTBa
aKaJIEeMUYECKUX YacoB, BBIJCICHHBIX HAa KOHTAaKTHYIO paboTy ¢ oOydarommmucs (10 BHIAM
Y4eOHBIX 3aHATHI) U Ha CAMOCTOSTEIIbHYIO pab0Ty, IpUBEICH B TabIuUIIE 2.

Tabnuma 2 — O6mast TpyA0€MKOCTh JUCITUTUTHHBI

Tpyno- O0OBbeM KOHTaKTHOM paboThI (yac)
€MKOCTh
Cemectp
HasBanue dopma Yacts (0D0) Breay- Ddopma
OIlOoIT o0yue- VI HJIU KypC AynuropHas o 1.}1,:;[ CPC aTrec-
BO HUS (BP0, GE) Beero P Taluu
03®0) o
nek. | mpak. | sad. IMA | KCP
43.04.02 (6]x(0) MO1.b 2 2 37 8 28 0 1 0 35 3
Typusm

4 CTpyKTypa U coiepKaHHue IJMCUMILIUHBI (MO1YJIs1)

4.1 Ctpykrypa aucuunauabl (Moay.as) ajas OPO

Temaruueckuil 1uiaH, OTpaxaroUUil cofep)kKaHue AUCLUIUIMHBI (MIepeyeHb pa3JesioB U
TEM), CTPYKTYPHPOBAHHOE IO BH/IaM Y4eOHBIX 3aHATUH C yKa3aHUEM UX 00bEMOB B COOTBETCTBUU
C y4eOHBIM IIJIaHOM, NpHUBeJIeH B Tabuie 3.1

Tabmuua 3.1 — Pazaens! TUCUMIUIMHBL (MOJYIs1), BUJBI YU€OHOH JEATeNbHOCTH U (POPMBI
Tekymero Koutpoius st OPO

Kon pe- Koin-Bo "acoB, oTBeieHHOE Ha Do
Ne HazBanue Temsr 3ynbTaTa P
Jlex IIpakr J1a6 CPC TEKyLIEro KOHTPOJIA
00y4eHUSI

KoMmbloTepHbIe TEXHOIOTHH
KaK HHCTPYMEHT XpaHEHHI,
1 | obpaborku, ananusa u Pl 2 0 0 1 Tect
MPECTABIICHHS JAHHBIX
uHpopMaIHH.




AHanm3 TaHHBIX, OONIBIINE
JaHHbIe, HanpaBiIeHus Data
science, CUCTEMbI OU3HEC-
AQHAIHUTHKH.
CucreMsl XpaHEHUS U
3 | BuByanu3zanmu NaHHBIX. PJ12 2 0 0 1 Tect
Poccuiickuil cerMeHT pbIHKA.
[oxroroBka maHHBIX IS
aHaJIN3a U BU3yAJIN3alUH.
4 | HavaJibHBIC HABBIKH. P13 0 4 0 4 [Ipakrrndeckas pabora
TaGuaHbIe IPOLIECCOpEI,
(hopMaThl XpaHEHUsI JAHHBIX.
5 ‘ucroBbic 1 HEUHCIOBbIC P2 0 4 0 2 [MpakTrueckas pabora
JTaHHbIE (BEIOOPKH, BEKTOPHI).

Yucnoseie XapaKTCPUCTUKU

PJI1 2 0 0 1 Tect

6 BEIGOPOK. Pa3 0 2 0 2 [MpakTrueckas padbota
7 | HeuwncrioBble TaHHEIC. PJ13 0 2 0 2 IIpakTrnueckas pabora
MaccuBbI JaHHBIX
8 (natadpeiivi). PJ12 0 2 0 4 [Ipaktrnueckas pabora
9 KOppeMHHOHHVO_ P2 0 4 0 6 [IpakTrnueckas pabora
pErpecCHOHHBIN aHAJIN3.
10 | Metons! knaccudukarmm. P/I2 0 4 0 6 IIpakTrnueckas pabora
11 Cucremst wiacca low-code, PJI1 2 6 0 6 [MpakTryeckas padbora
no-code.
HToro no tadauime 8 28 0 35

4.2 Conep:xaHue pa3iejoB U TeM TUCHUILTUHBI (Moayas) ajasa ODPO

Tema 1 KomnviomepHbvle mexHoio2uu KaKk UHCIMPYMeHm XpaHeHus, 00pabomxu, aHaiusa u
npeocmasieHuss OAHHbIX U UHGoOpMayuu.

Coneprxanne TeMbl: COBpeMEHHBIC HAIPABJICHUS Pa3BUTHS KOMIIBIOTEPHBIX TEXHOJIOTHH.
MerTomp! 1 CpeaCcTBa XpaHEeHHUs, 00paOOTKH, aHAIHM3a U TPE/ICTABICHUS TaHHBIX U HHPOPMAITUH.

@®opMbl U METOJBI MPOBEACHUS 3aHATHI 1O TeMe, TMPUMEHSIEMbIe O00pa3oBaTeIbHbIC
TEXHOJIOTUU: JIEKITNH, MTPAKTUYECKHUE 3aHSTHSL.

Buapl caMoCTOSTENTBHOM MOJITOTOBKH CTYIEHTOB 110 TeMe: [1oAroToBKa K MpakTUYeCKUM
3aHSATHUSIM.

Tema 2 Ananuz oannwlx, bonvuiue oanuvle, Hanpasnenus Data science, cucmemvl OuzHec-
AHAIUMUKU.

Conepxanne TeMbl: OCHOBHBIC METObI aHAJIM3a JAaHHBIX, pa3IuvMs HampaBieHui Data
science, UX MPAKTHYECKOE IPUMEHEHHE.

®dopMbl M1 METOJbI IPOBEJACHHUS 3aHATHH 10 TeMe, MpPUMEHsAEeMbie 00pa30BaTeIbHBIC
TEXHOJIOTUH: JIeKIMH, TPAKTHUECKHUE 3aHATH.

Buapl caMOCTOSTENTBHOM MOJTOTOBKH CTYICHTOB 1O TeMe: [1oAroToBKa K MpaKTHYECKUM
3aHATHIM.

Tema 3 Cucmembl xpanenus u 6u3yaIu3ayuu 0auHuix. Poccutickuii ceemenm pulHKa.

Conepxanne Tembl: Kiaccudukanus cucteM XpaHEHHs M BU3yaJIM3allMM JAHHBIX.
IIpuMepel TaKUX CUCTEM OT OTEUYECTBEHHBIX IIPOU3BOJIUTEIIEH.

@opMbl U METOJBI MPOBEACHUS 3aHATUI MO TeMme, MpUMEHseMble 00pa3oBaTelbHbIC
TEXHOJIOruU: JIEKINHU, TPAaKTUYECKUE 3aHATUS.

Bunbl caMmOCTOATENBHON MOATOTOBKYU CTYAECHTOB 10 TeMe: [IoaroroBka K MpakTHYECKUM
3aHATHUAM.

Tema 4 Iloocomoexka Oanmbix OnA ananuza u euszyarusayuu. Hauanvuvie Haswiku.
Tabnuynvle npoyeccopwl, hopmamul XpaneHuss OAHHbIX.



Conepxanue Tembl: DopmupoBanue aatappeiiMoB B TabnmuuHoM mporeccope (MS Excel |
Open Office Calc). @opmar xlsx, csv, txt. [lowck ommOOK (YMCIOBBIC NAHHBIC), KATETOPUU
Ha3BaHBI MI0-Pa3HOMY, OObEMHEHUE KAaTETOPHH.

@opMBl M METOJbl IPOBEICHUS 3aHITUH 10 TEME, NMPUMEHSIEMble 00pa30BaTEIIbHbBIE
TEXHOJIOTHUHU: .HCKI_[I/II/I, MMPAKTUYCCKUC 3aHATUAA.

BI/II[I)I CaMOCTOSITEIILHON IMOATOTOBKH CTYACHTOB IO TCME!: HOI[FOTOBKa K NPaKTHYCCKHUM
3aHATUAM.

Tema 5 Yucnogvle u neuucnosvie oannvie (6b100pKU, BeKMOPbL).

Copnepxanue Tembl: JlMCKpeTHbIE, HENpepbiBHbIE AaHHbIE. B yem oriamume. CrocoObl
BU3YyaJIM3alMH OTJEJIbHBIX NIOKAa3aTeNIel U 3aBUCUMOCTEH.

@®opMBl M METOJbl IPOBEINCHUS 3aHSITUN MO TeMe, MpPUMEHseMble 00pa30BaTENIbHbBIE
TEeXHOJIOruu: JIeKnH, MpakTUUeCKUe 3aHSTHUS.

Bunel camocTosTenbHOM MOATOTOBKH CTYAEHTOB 1O Teme: [1oAroToBKa K MpakTHYeCKUM
3aHSTUSIM.

Tema 6 Hucnosvle xapaxmepucmuku 6b100pOK.

Conepxanne Tembl: CTaTUCTHYECKAs OT[EHKA YMCIIOBBIX TAHHBIX.

dopMbl ¥ METOJBI TPOBEACHUS 3aHATHH IO TeMe, NMPUMEHsSEMbIe 00pa3oBaTEIbHBIC
TexHOJIOTUH: JICKITNU, TPAaKTUYECKUE 3aHSATHSI.

Buapl camoCTOSITENIBEHON MOATOTOBKHU CTYACHTOB 10 TeMe: [[oroToBka K MpakTHUeCKUM
3aHATHSM.

Tema 7 Heuucnosvie oanmbie.

Conepxanue TeMbl: OLIEHKA YacTOT U PaCIpeIeTICHUs] BEPOSTHOCTEH.

@opMBl M METOJbI IPOBEICHHS 3aHITUN IO TeMe, MpPUMEHseMble 00pa30BaTEIbHbBIC
TeXHOJOoruu: JIeKunu, mpakTUIecKue 3aHsTUs.

Bunel camocTosTenbHON MOATOTOBKH CTYAEHTOB 1O Teme: [loAroToBka K MpakTHYeCKUM
3aHSTHUSIM.

Tema 8 Maccuswt Oanuwix (Oamadghpetimoi).

Coneprxanue Tembl: OmeHKa KayecTBa JaHHBIX. DOPMHUPOBAHUE «CPE3OBY.

@®opMBl U METOJBI MPOBEACHUS 3aHATHI 10 TeMe, TMPUMEHSEMbIC O00pa3oBaTEIbHBIC
TEXHOJIOTUU: JIEKIINH, MTPAKTUYECKHUE 3aHSTHSL.

Buapl caMOCTOSTENTFHOM MOJTOTOBKH CTYICHTOB 1O TeMe: [IoAroToBKa K MpakTHYECKUM
3aHSATHUSIM.

Tema 9 Koppenayuonuno-pecpecCuoHHblll aHamus.

Conepxxanne Tembl: JIMHEilHbIE MOJEIM, OLICHUBAHUE MOJIENE, HWHTEpIpeTanus
pe3yNbTaTOB, BU3yaIH3aIusl, IPOTHO3.

@opMBI M METOJBI NPOBEJCHUS 3aHATUHM MO TeMe, MpUMEHseMble 00pa3oBaTelIbHbIC
TexHoJoruu: JIekuuu, mpakTHIecKue 3aHsTUs.

Buabl camocTOoSITENBHON MOATOTOBKHU CTYACHTOB 10 TeMe: [[oaroToBka K NpakTU4eCKUM
3aHATHUSM.

Tema 10 Memoow knaccugpuxayuu.

Conepxxanne Tembl: bailecoB kimaccudukarop, aepeBbsi pemieHud. OLEHKHM KadyecTBa
KJIaccu(UKaIK, BU3yaTu3aIusl.

@opMbl U METOJBl MPOBEACHUS 3aHATHI TO TeMme, NMpUMEHsSEeMble 00pa3oBaTelIbHbIC
TEXHOJOTUH: JIeKIMH, TPaKTUYECKUE 3aHATHS.

Buasl caMoCTOSTENBHOM MOJTOTOBKH CTY/IEHTOB MO TeMe: [IoAroToBKa K MpakTHYEeCKUM
3aHATHUAM.



Tema 11 Cucmemur knacca low-code, no-code.

Conep:xanue Tembl: IlpuMmeHeHue cucTeM Kiacca low-code, no-code st perieHus
NPaKTHYCCKHX 33/1a4 aHaIn3a OM3HEeC-JaHHBIX.

@®opMbI U METO/BI MPOBEACHHS 3aHATHIA IO TEMe, MPHUMEHIEMbIe 00pa30BaTEIIbHBIC
TeXHOJIOruu: JICKIHMH, TPaKTUIECKUE 3aHATH.

Bujibl caMOCTOSITENIBHOM MOATOTOBKHM CTYJACHTOB 110 TeMe: I10AroTOBKa K IMPAaKTHYECKAM
3aHATHUAM.

5 Meroauyeckne YyKazaHusi AJds O0y4AIOIIMXCS MO M3YYEeHHI0 M peaju3aluu
AMCUUIJIMHBI (MOYJIf1)

5.1 Meroauyeckue PeKOMEHIANUH OOYYAIIIHUMCA IO H3YYEeHHUI0 TUCHUIUIMHBI W TIO0
00ecneYeHN 0 CAMOCTOATEILHOW PadoThI

MeToauyeckne peKOMEHIAUMHU 110 OPraHU3ANNH CAMOCTOATEIbHOH padoThl

B xonme w3yueHus AMCHMIUIMHBI CTYACHTHI JIOJDKHBI IMOCENIATh ayAUTOPHBIC 3aHSTHS
(JIeKIuM, TPaKTUYECKUE 3aHATHS, KOHCynbTamuu). Ocob0oe MeCTO B OBIAJCHHUU YaCThIO TEM
JTAHHOW JTUCIMIUIMHBI OTBOJIUTCS CaMOCTOSITEIBHON paboTe, MpU ATOM BO BpeMs ayIUTOPHBIX
3aHATUH MOTYT OBITH PACCMOTPEHBI M MPOpabOTaHbl HanOOJIee BaXKHBIE U TPYIAHBIE BOMIPOCHI 110
TOW WIM WHOW TeMe JWCIHUIUIMHBI, a MPUMEHEHHE YK€ OCBOCHHBIC HABHIKOB B CMEKHBIX
TEXHOJIOTHSX BRIHECEHBI Ha CAMOCTOSITEIBHOE 00yUCHHE.

B cootBercTBHMM C y4yeOHBIM IUIAHOM HAIIpaBJIEHUS TOJATOTOBKH IMPOLIECC H3Yy4EHUS
JUCHMIUTMHBI IPEelyCMaTpUBaeT IPOBEACHHE JEKIHH, TPAKTUUECKUX 3aHATUN, KOHCYIbTAlUH, a
TaK)Ke CaMOCTOSITENIbHYIO pabOTy CTYIEHTOB.

Huxe nepeunicnens! npeaHa3Haue€HHbIE U CAMOCTOSATEIBHOTO U3YUEHUS CTYICHTAMH T€
BOIPOCHI, KOTOPbIE BO BPeMsI MPOBEJICHUS aAYAUTOPHBIX 3aHATUN M3Yy4alOTCS HEIOCTATOYHO HIIN
M3Y4Y€HHE KOTOPHIX HOCUT 0030PHBIN XapakKTep.

Ilepeuensb M TeMATHKA CAMOCTOSATEIbLHBIX PA0OT CTY/IEHTOB O AUCHHUILINHE

1. Teopwus BeposTHOCTEH
2. llpuknaaHas CTaTUCTHKA

5.2 OcoOenHOoCTH oOpraHu3anuu OOy4YeHHs AJA JHMI C OrPAaHUYEHHBIMH BO3MOKHOCTAMH
310POBbS U1 HHBAJIHI0B

[Tpu HEOOXOIMMOCTH OOYUAIOIIMMCS U3 YHCIIA JIMIL C OTPAHHYCHHBIMH BO3MOYKHOCTSIMH
3I0POBbBS U MHBAIUJIOB (I10 3asBICHHIO 00YUYAIOIIETr0Cs ) PEA0CTaBISETCS yaeOHasI
uHpOpMaIKs B JOCTYIHBIX (OPMax ¢ YUETOM UX UHIAUBUAYATBHBIX ICUXO(PHU3UICCKUX
0COOEHHOCTEH:

- JUIsl JIAL C HApYIICHUSIMU 3pPEHUS: B IeyaTHON opmMe yBeIMdeHHBIM HIpupTOM; B hopme
AIEKTPOHHOTO  JOKYMEHTAa;  WHIUBUIYaJbHBIE  KOHCYIbTAlUM  C  IPUBJICYECHUEM
TU(IOCYPIOTIEPEBOUNKA; MHANBUAYaAIbHbIE 3a[aHNs, KOHCYIbTALUU U JIP.

- JUIS1 JIVILL C HApYIIEHUSIMU CITyXa: B IeyaTHOH hopme; B popMe 3JEKTPOHHOTO JOKYMEHTA;
UHAMBUIYAJIbHbIE KOHCYNbTAllMM C IPHUBJICYEHUEM CYpPAOINEPEBOAYNKA; HHIUBUAYaJIbHbIE
3aJJaHusl, KOHCYJIbTALUU H JIP.

- 17151 AL C HApyLIIeHUSMHU OTIOPHO-/IBUTATEJIBHOTO arlapara: B nedatHo opme; B popme
JIEKTPOHHOTO JOKYMEHTA; MHIMBUIyaJIbHbIE 3a/1aHNUs1, KOHCYJIbTAIlUU U JIp.



6 D oH OLIEHOYHDbIX CpeacCTB IJis MPOBEACHUA TEKYHICr0 KOHTPOJIA U HpOMe)IcyTO‘lHOﬁ
arrecranmu Oﬁy‘lalOHII/IXCH no JTMCHUIIJIMHE (MO)Iy.]'IIO)

B coorBerctBun ¢ TpeboBanusimu OI'OC BO s arrectanmu oOydarommxcs Ha
COOTBETCTBUE HX IE€PCOHAIbHBIX JOCTWKEHUN IUIAHUPYEMBIM pe3yjbTaTaM OOy4deHMs IO
IMCUUIUTAHE (MOIYI0) CO3aHbl (POH/BI OIIEHOYHBIX CPEICTB. THIIOBBIE KOHTPOJIBHBIC 33 JaHHS,
METOJMYECKUE MaTepuasbl, ONPEICNIAIOIINE MPOLEeAypbl OLICHWBAHUS 3HAHUM, YMEHUH U
HAaBbIKOB, a TAK)KE KPUTEPUHU U TIOKA3aTeNN, HEOOXOUMbIE /ISl OLICHKU 3HaHUM, yMEHUH, HaBbIKOB
U XapakTepusylollue dTanbl (POpMHpPOBaHMS KOMIIETEHUMH B  IPOLIECCE OCBOEHUS
o0Opa3oBaTeNbHON POTrpaMMBl, ipeAcTaBieHbl B [Ipunoxennn 1.

7 YueOHO-MeTOANYECKOEe M HH(POPMALMOHHOE 0O0ecTiedeHne JUCHUNINHBI (MOLYJIs1)

7.1 Ocnoenaa numepamypa

1. Ananu3 naHHbIX | y4eOHUK JUid By30B / noa penakuueit B. C. Mxurapsina. — Mockaa :
NznatenbcrBo FOpaiit, 2025. — 448 ¢. — (Briciiee oopazosanue). — ISBN 978-5-534-19964-2.
— Tekct : onexktponHsni // OOpaszoBarenbHas tutatrgopma FOpait [caiit]. — URL:
https://urait.ru/bcode/560311 (mara o6pamenus: 01.09.2025).

2. beccmeptrbrii, M. A. HckycCTBeHHBI HHTEIUIEKT. BBeneHne B MHOTOAreHTHBIE

cucteMbl : ydeOHuk nmsi By30oB/ WM. A. beccmeptusbiit. — MockBa : UWznarenscto IOpaiir,
2025. — 148 c.— (Bwicmee oOpaszoBanue). — ISBN 978-5-534-20348-6. — Tekct
anekTpoHHeld  //  OOpazoBarenpHas  1wuiatrpopma  FOpaiit  [caiit]. —  URL:

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

3. Kpusonanos, C. f., Maremaruka Ha Python : yueOnuk / C. . KpuBonanos, M. b.
XpunyHoBa. — MockBa : KuoPyc, 2022. — 455 ¢. — ISBN 978-5-406-09765-6. — URL.:
https://book.ru/book/943665 (nata o6pamenus: 18.06.2025). — TeKcT : 37eKTPOHHBIH.

7.2  Jlononnumenvhasn q1umepamypa

1. Komanea, M. A., AHaiiu3 naHHbIX : ydeOHoe mocoome / M. A. Kosanesa, P. M.
bremupoBa. — Mocksa : Pycaiiac, 2023. — 62 ¢. — ISBN 978-5-466-02238-4. — URL.:
https://book.ru/book/947451 (nata o6pamenus: 18.06.2025). — TeKcT : 37eKTPOHHBIH.

2. Ilapmmnnesa, JI. C., MHoromepHslii aHanu3 AaHHbBIX Ha Python : yue6nuk / JI. C.
[Tapmunanesa, A. A. Ilapmmuanes. — Mocksa : KnoPyc, 2024. — 129 ¢. — ISBN 978-5-406-
12606-6. — URL: https://book.ru/book/951954 (nmara oOpamenus: 18.06.2025). — Texkcr :
3JIEKTPOHHBIM.

3. IIporonesxonos A.B., [TeuioB I1.A., CagoBaukoB B.E. Anroputmel Data Science u ux
mpakTHdeckas peanusanus Ha Python : YyeOnoe mocobue [DnexktpoHHbIil pecypc] : Mudpa-
WNnxenepus , 2022 - 392 - Pexxum noctyna: https://znanium.com/catalog/document?id=417222

4. ConosbeB, B. ., AHanu3 naHHbIX B SKOHOMUKE: Teopust BeposATHOCTEH, MPUKIIaaHas
CTaTUCTUKA, 00paboTka U aHanu3 AaHHbIX B Microsoft Excel. : yue6nuk / B. U. ConoBbeB. —
MockBa : KnoPyc, 2025. — 497 c¢. — ISBN 978-5-406-13693-5. — URL:
https://book.ru/book/955517 (nata o6pamienus: 18.06.2025). — TeKCT : 371€KTPOHHBIH.

7.3 Pecypcol unghopmayuonno-menekommynuxayuonnou cemu '""Humepnem',
6KI0uas npogeccuonanvuvle 06a3vl OAHHBIX U UHPOPMAUUOHHO-CRPABOUHbIE
cucmemul (npu HeodXO0UMOCmMU):

1. O6pasoarensHas miarhpopma "FOPANT"

2. OnektpoHHas Oubnnorteunas cucrema ZNANIUM.COM - Pexum pgocryna:
https://znanium.com/

3. DnexTpoHHO-O6MbMMoTeyHas cucrema "BOOK.ru"



4. Open Academic Journals Index (OAJI). I[Ipodeccronanpuas 6a3a naHHbIX - Pexxum
nocryma: http://oaji.net/

5. Ilpesupentckas Oubmmuorexka wum. b.H.Enpmmnaa (6a3a JaHHBIX — pa3sTUYHBIX
npodeccnoHabHBIX 00nacTelt) - Pexxum gocryna: https://www.prlib.ru/

6. HNudopmannonno-crpaBoynas cucrema "Koncymprant Ilmioc" - Pexxum nocryna:
http://www.consultant.ru/

8 MarepuajibHO-TeXHUYeCKOe oO0ecreyeHHe AUCHUIIMHBI (MOAYJs) U TNepevYeHb
HH(OPMAIIMOHHBIX TEXHOJIOTHH, UCIOJIb3yeMbIX NMPHU OCYILIECTBJIEHNH 00pPa30BaATEIbHOIO
npoiecca no AMCUMILINHE (MOYJII0), BKJIIOYAs NepedyeHb NPOrpaMMHOro odecneyeHust

OcHOBHOE 000pYIOBAHUE:

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

e MonuTop o0naunsif 23" LG23CAV42K/mbimbs Geniu

e MynsTuMenuitabIi mpoexTop Nel Casio XJ-V2

e O6naunsblit MmonuTop 23" LG CAV42K

e O6naunbiit MonuTop LG Electronics uepHbIii +Kj1aBUaTypa+MblIIlib

e [I/K DNS Office T300, mermre Genius NetScroll 100, xmaBuarypa Genius KB-06X,
MoHuTop AOC919 19"

e [Ipoekrop Casio XJ-V1
e Vcer-Bo Oecr.mutanuss UPS-3000

TIporpammMHoOe o0ecIIeUeHHE:

e Microsoft OfficeProffessionalPlus 2019 Russian
e Python

e Windows




MMWHOBPHAYKHN POCCHUU
BJIAJIMBOCTOKCKUI I'OCYJJAPCTBEHHBI YHUBEPCUTET
HAVYHO-OBPA3OBATEJIbHBIN LIEHTP "MCKYCCTBEHHbBI UHTEJUIEKT"
@oHJ OLIEHOYHBIX CPEJCTB
JUTSL IPOBE/ICHUS TEKYILIETO KOHTPOJIS
U IPOMEKYTOYHOM aTTECTAIMH MO TUCHUTIINHE (MOIYIIO)

TEXHOJIOI'NMU UCKYCCTBEHHOI'O UHTEJIVIEKTA

HamnpaBnenue u HanpaBiIeHHOCTH (TIPOdHHUIIB)
43.04.02 TypusMm. YrpaieHue TypUCTCKO-PEKPEalMOHHBIMU KOMITJIEKCAMH

IN'ox HabGopa na OINIOII
2025

®opma o0ydeHust
OYHasA

BnamuBoctox 2025



1 Ilepeyenb (popMuUpPYyeMBbIX KOMIIETEH M

Komnu MYITUPOBKA KOMITCTCHITH
Hazsanue OITOII BO, on  dopmypo OMHIeTEHI Kox n dhopmynupoBka HHANKATOPA TOCTIDKEHUS

COKpAIICHHOC u KOMIICTCHIIMHN

43.04.02 «Typuzm» OIIK-1 : Cnoco6en ¢popmupoBats T | OIIK-1.3B : [Ipumensier nporpaMMHbIE HHCTPYM
(M-TVY) €XHOJOTMYECKYI0 KOHIIETIIIUIO TYpU | €HTaJbHBIE CPECTBA JUIS PELIEHUS CTaHAaPTHEI

CTCKOW OpraHn3allii, OPTaHU30BbIB | X 3a/1a4 MPO(eCcCHOHATIBHON A TEIbHOCTH

aTh BHEJPEHHUE TEXHOIOTNYECKUX H

OBallUil ¥ MporpaMMHOro odecreue

HUSL B cepe Typu3ma

Komnerenmus cantaercst chopMupoBaHHOM Ha JAHHOM 3Tarle B CIIydae, €cii OJTy4YeHHBIC
PE3YIbTAThI O6y‘ICHI/I$[ 10 JAUCHUIINIMHE OIICHCHBI IIOJIOXUTCIBHO (I[I/IaHaSOH KPUTCPHUCB
OLIEHUBAHUS PE3yIBTATOB OOYUCHUS «3aUTEHOY, «YIOBIECTBOPUTEIHHOY, «XOPOIIO», KOTIHMIHO).
B cJIydyac OTCYTCTBUSA MTOJI0KUTETBHOM OLICHKU KOMIICTCHIIMS Ha MJaHHOM DJTall€ CUYUTaACTCs
Hec(hOpPMHUPOBAHHOM.

2 lloka3zare/iM OLlEHNBAHUS IUIAHUPYEMbIX Pe3yJIbTATOB 00yUYeHHus

Komnerennus OIIK-1 «Cnioco6en hopMupoBaTh TEXHOJIOTHIECKYIO KOHIICTIIIIO
TYPHUCTCKOM OpraHU3aIllNK, OPTaHU30BBIBATh BHEAPECHUE TEXHOJIOTHUYECCKIUX HOBAIMH U
MPOrpaMMHOTO obecrieueHus B chepe Typu3Mar

Tabmuma 2.1 — Kpurepuu olieHKH HHIUKATOPOB TOCTHKEHUST KOMITETCHITHH

Pe3ynbraTel 00y4eHusl 0 AUCHUIUIUHE
Kox u hopmymuposka nuukar | Ko [ Tu Kpurepun oneHnBaHus pe3ynbT
opa JOCTH)KEHUS KomneTeHuuu | A I aToOB 00y4YeHUs
pe | pe Pesynbrar
3- | 3-
Ta | Ta
OIIK-1.3B : [Ipumensier nporpa PII 3H | COBpEeMEHHBIX HalpaBJICHUI pa | MOHMMaHKE pa3HHUIIBI HallpaBiie
MMHBIC HHCTPYMEHTAIBHBIE CPe | 4 aH | 3BUTHA KOMIBIOTEPHBIX TEXHON | HUH PasBUTHS KOMIIBIOTEPHEIX
JICTBa JUIs PEIIEHUs CTaHJapTH ue | oruit TEXHOJIOTUH
BIX 3a/1a4 NPO(ECCHOHATBHOM I y MPUMEHSATh COBPEMEHHBIC HAIIP
€ATECIIBHOCTU P/ | me | aBmeHus KOMIIBIOTCPHBIX TEXHO | ITOHMMAaHHWE OCHOBHBIX METOJIOB
1 HU | JIorui Juis XpaHeHus, 00paboTK | paboThl ¢ TaHHBIMU
e Y ¥ TIPEJICTABIICHNS JaHHbIX
CKOPOCTb ¥ TOYHOCTH BBITIOJTHE
PO Ha | paboret ¢ mrerp YMCHTAMH ABTO | 4, TUMOBbIX oreparuii 06pabo
BBl | MaTU3UPOBAaHHOW 00PaOOTKH 1
1 < HopMarH TKH JIJaHHBIX B CIEIHATN3UPOBA
aHOM 110

Tabnuia 3amonHseTcs B COOTBETCTBUH ¢ pazzaenom | PaGodeil mporpaMMBbl IUCIUTITHHBI
(Moysst).

3 IlepeveHb OLICHOYHBIX CPEICTB

Tabnuua 3 — [lepedeHpb OLIEHOUHBIX CPEJCTB MO TUCHUIUIMHE (MO/IYJIIO)

KOHTpOJ'II/IpyeMBIe TJIAaHUPYEMBIC PE3 KOHTpOHI/IpyeMLIe TEMBI 1 HaunmenoBanne OLCHOYHOr0O CpCACTBA U 1P
YJIbTAThI 06y‘ICHI/I$I HUCIUITIIIMHBI C€ACTAaBJICHHUEC €TI0 B ®OC




. IMpomexyrounas at
Texymwii KOHTPOJIb
TecTanus
Ounas opma oOyueHHS
P/l 3HaHMe : coBpeMeHHBIX H | 1.2. AHanmu3 JaHHbIX, 00
amnpaBJICHUH pa3BUTHUsI KO | bIIME JaHHbBIE, HAIIPaBJICH Teer Teer
MIIBIOTEPHBIX TeXHOJOrW | ms Data science, cucTemsl
i OM3HeC-aHaJIUTHKH.
P/l YMeHue : IpUMEHATh COB
1.1. KomnbsroTepHble TeXH
pEMEHHBIE HaNpaBJICHUs
OJIOTUH KaK HHCTPYMEHT
KOMITBIOTEPHBIX TEXHOJIOT
. XpaHeHwus1, 00paboTky, aH | Tecr Tecr
uit Ui XpaHeHusi, 00pabo
aNnu3a v NpeNICTaBICHHS 1
TKH U TIPEJICTaBICHUS 1aH
AHHBIX U UH(OOPMALIUH.
HBIX
P11 Hagbik : paboOTBI ¢ HHCTPY
MeHTaMu apToMatu3upoB | 1.11. Cucrems kinacca lo | Ilpakrudeckas pa6o | IIpakTuyeckas pado
aHHOM 00paboTku uHdop | w-code, ho-code. Ta Ta
Malyu
P12 3HaHHe : OCHOBHBIX KOHI] 1.3. Cucrembl XpaHeHUs U
enuit Data Science 1 0u3 | Bu3yanu3anuu JaHHbIX. P
H YU 1 Tect Tect
HCC-aHAJIMTUKU OCCHHCKUHN CCTMEHT PBIHK
a.
P12 YMeHHE | aHATM3UPOBATL | | 8 Maccusbl nanHbIX (1 | IpakTnueckas paGo | Ilpaktudeckas pa6o
OorbIlIve JaHHBIE atadpeiimel). Ta Ta
1.9. KoppensimmonHo-per | Ipakriueckas pado | IIpakruueckas pabo
PECCUOHHBIN aHAIM3. Ta Ta
1.10. Meroap! knaccuduk | Ipakruueckas pado | IIpakruueckas pabo
anuu. Ta Ta
P2 HaBbIk : ncrionp3oBaHus
1.5. UncnoBble U HEYUCIIO
MH(POPMALMOHHBIX TEXHO [Ipaxtuueckas pado | IIpakTuueckas pado
o BbIC JaHHBIE (BBIOOPKH, B
JIOTUH JUIsl pelleHus TIpaKk Ta Ta
€KTOpHI).
THUYECKHX 3a]au.
Pa3 3uanue : popmaro xpane | 1.4. [loaroroBka JaHHBIX
HUS JaHHBIX (XIsX, csv, tX | Mg aHanu3a ¥ BU3yann3a
t) n. Havanbhbie HaBbiku. | [Ipakriueckas pabo | IIpakruueckas pabo
TabnmuHbIe IPOIECCophl, | Ta Ta
(hopmMaThl XpaHEeHHs JaHH
BIX.
P13 YMeHHE : NOIrOTABIMBAT | | 7. Hewpcnosbie aanHble | [IpaxTrueckas paGo | IlpakTudeckas pa6o
b JaHHbIC JJISI aHAJIHM3a Ta Ta
PI3 HaBbIk : ounctku u mpeod
pazoBaHus gaHHBIX B Tab | 1.6. YncnoBsie xapaktepu | [Ipaxtudeckas pado | Ilpaxruueckas pabo
TUaHBIX porieccopax (Ex | ctuku BRIOOPOK. Ta Ta
cel, Calc)

4 Onucanue nNpoueaypb! OLCHUBAHUS

KauectBo C(l)OpMI/IpOBaHHOCTI/I KOMIETEHIMHA Ha [JaHHOM JTame OIEHHUBAETCSI MO

pe3yspTaTaM TEKYLIUX U MPOMEXYTOUHBIX aTTECTalUi IPH MOMOIIY KOJINYECTBEHHON OLIEHKH,
BbIpaKeHHOW B Oaytax. MakcumaibHas cymma 0ajuloB MO JUCHMILIMHE (MoIyiro) paBHa 100

OajutaMm.

KauecTtBo chopMupoBaHHOCTH KOMIETCHIIUI HA TAHHOM JTale OLIEHUBAETCS 10 Pe3yIbTaTaM
TEKYIIUX U MPOMEKYTOUHBIX aTTECTAIMI PH MOMOIIN KOJIMUYECTBEHHOW OIIEHKU, BHIPAXKEHHOU
B Oaymax. MakcumalbHas cymMma OaiioB Mo JuciurinHe (Moayinto) pasHa 100 Gammam.




OHCHO‘{HOG CpE€ACTBO

Bag yaebnofi pesrensroctn IIpakTryeckas pabora | Tect Hroro
Jlexumst 10 10
IIpomerxkyTouHas arrecranys 30 30
[IpaxkTryeckue 3aHATH 40
CamocrosiTensHas pabora 20
Utoro 40 100

Cymma OatoB, HAOpaHHBIX CTYICHTOM I10 BCEM BHJIaM YUEOHOU JESITEILHOCTH B paMKax
JTMCIUIUTAHBL, TIEPEBOJUTCS B OIIEHKY B COOTBETCTBHHU C TAOJIHIICH.

CymmMma 6aymio
B
OreHKa 10 POMEK
YTOYHOH arTecTany | XapaKTepHCTHKa KauecTBa c()OPMHUPOBAHHOCTH KOMIETEHIN
110 TUCIU u
IIJIMHC
CTyneHT 1eMOHCTPHPYET c(OPMHUPOBAHHOCTH TUCIUILUTHHAPHBIX KOMITETEHIINH, 00H
«3a4TEHOY / apy)XMBaeT BCECTOPOHHEE, CHCTEMaTHIeCcKoe 1 TIIy0oKoe 3HaHUe yaeOHOro MaTtepua
or 91 110 100 J1a, YCBOHJI OCHOBHYIO JITEPATYPY 1 3HAKOM ¢ JIOTIOJTHUTEIBHO JIUTepaTypoi, peKo
MEHJIOBaHHOH IPOTrpaMMOii, yMeeT CBOOOIHO BBITIONHSTE NPAaKTHYECKNE 3aJaHus, TP
«OTIIMIHO» €/lyCMOTPEHHBIE IPOrPaMMOH, CBOOOTHO OIepHpYeT NPHOOPETEHHBIMHU 3HAHUSIMU, Y
MEHHSIMH, IPUMEHSIET UX B CUTYalIUsIX TTOBBIIICHHON CJIOKHOCTH.
«3AYTCHOY / CTyneHT IeMOHCTPHpPYET c(hOPMUPOBAHHOCTH UCIMILUTHHAPHBIX KOMITETSHIINI: OCH
ot 76 10 90 OBHBIE 3HAHUSI, YMEHHSI OCBOCHBI, HO JOIYCKAIOTCS HE3HAUUTEIbHbIE 01“11146104, Herod
HOCTH, 3aTPYy/IHECHUS IPH aHAJMTHYECKHUX ONepalysX, epeHoce 3HaHH U yMEHUH H
«XOopomo» a HOBBIE, HECTaH/IapTHBIE CUTYAIIHH.
«3auTeHoy» / CTyneHT IeMOHCTPHpPYET ChOPMHUPOBAHHOCTH JUCIUILIMHAPHBIX KOMIIETEHIINH: B X0
JIe KOHTPOJIBEHBIX MEPOIPHUSTHH JOMYCKAIOTCS 3HAYUTEIbHBIE OLINOKH, MTPOSIBISIETCS
ot 61 1o 75 OTCYTCTBHE OTAEIbHBIX 3HAHUN, YMEHHUH, HABBIKOB IO HEKOTOPBIM TUCLUIIIMHAPHBI
«YHOBJICTBOPH M KOMITETEHIIUSIM, CTYJCHT HCIIBITHIBACT 3HAUYUTEIILHBIC 3aTPYIHCHHUS TIPH ONIEPHPOB
TCJIBHO» AQHMM 3HAaHUSAMH U YMEHUSIMU [IPU MX NIEPEHOCE Ha HOBbIE CUTYAIMH.
«HE 3a4TEHO» /
or 41 10 60 V crynenra He C(I)?pMHpOBEi;HLI JUCLHATUTHHAPHBIE KOMIETEHIINH, MPOSBIIETCS HEIOC
«HEYIOBJIETBO | TaTOYHOCTb 3HAHMH, YMEHHI, HABBIKOB.
PUTEIILHO»
«HE 3a4TEHOY /
or 0 10 40 JucuurinHapHbIe KOMIIETSHIMN ne cd)opMMPOBaﬂm. [IposBisieTcs MONHOE WK MIPaK
«HEYIOBJIETBO | THYECKH IOJNHOE OTCYTCTBUE 3HAHUM, YMEHUH, HABBIKOB.
PUTEIILHO»

Cymma OanoB, HaOpaHHBIX CTYIEHTOM 10 BCEM BUAAM Y4E€OHOM NESTEIbHOCTH B paMKax
JTUCHUILTAHBL, IEPEBOJUTCS B OLIEHKY B COOTBETCTBUHU C TaOIHIICH.

HO»

CyMMi Oano OreHka 10 MPOMEK
YTOYHOM aTTecTaun XapakTepucTHKa KauecTBa c()OPMUPOBAHHOCTH KOMIICTCHIIMU
0 JUCLIUILIH
HE "
CryzeHT 1eMOHCTpUpYeT CHOPMUPOBAHHOCTD AUCLIMILIMHAPHBIX KOMIIETEHIMI, 00HA
PYXKMBaeT BCECTOPOHHEE, CUCTEMaTH4ECKOe U INIyOOKOoe 3HaHHE yueOHOro MaTtepuana
91 10 100 «3auTeHo» / , YCBOMJI OCHOBHYIO JIUTEPATYPY M 3HAKOM C JOMOIHHUTEIBHON JINTEPaTYpO, peKoMe
orZL Ao «OTIIMYHO H/IOBaHHOW MPOrpaMMOii, yMeeT CBOOOHO BBINIOIHATH NPAKTHYECKUE 3aaHUsL, TIPE
YCMOTpPEHHBIE NPOrPaMMOi, CBOOOZHO ONEpUPYET MPHUOOPETEHHBIMU 3HAHUSMH, yMe
HHSIMH, IPUMEHSIET UX B CUTYallUsIX TOBBIIICHHON CIIO)KHOCTH.
CTyzeHT 1eMOHCTpHUpYeT CHOPMHUPOBAHHOCTD AUCHMIUTMHAPHBIX KOMIICTEHIUI: OCHO
ot 76 10 90 «3auTeHo» / BHbIE 3HAHMS, YMEHHUS OCBOCHBI, HO JIOIYCKAIOTCSl HE3HAUNTEIbHBIC clmn61<1/1, HETOUH
«XOpPOLIO» OCTH, 3aTPY/IHEHUS TIPH aHAITUTUYECKHX ONEepalusX, IEPeHOCE 3HAaHUI U yMEHHUIT Ha H
OBBI€, HECTAH/IAPTHBIC CUTYAIHH.
CTyneHT AeMOHCTPHpPYeT ChOPMHUPOBAHHOCTH JUCHUILTHHAPHBIX KOMIIETSHIIHIA: B X0
«3auTeHo» / Jie KOHTPOJIbHBIX MEPOIPHUATHIA IOIYCKaIOTCS 3HAYUTEIIbHBIC OIIMOKH, TIPOSIBIISIETCS O
or 61 no 75 «Y/IOBJIETBOPHUTENb | TCYTCTBHE OT/CIbHBIX 3HAHWM, yMEHHUIl, HABBIKOB I10 HEKOTOPBHIM JTHCLIUILTHHAPHBIM K

OMIIETCHIUAM, CTYACHT UCIIBITHIBACT 3HAYUTCIIBHBIC 3aTPYAHCHUA TP OIICPUPOBAHU
Y 3HAHUSAMHU U YMCHHUSAMU IIPU UX NICPEHOCEC HA HOBBIC CUTYallUU.




«HE 3aYTCHO» /

or 41 mo 60 «HEYIOBJIETBOPUTE
JILHOY

«HE 3aYTCHO» /

ot 0 mo 40 «HEYJIOBIETBOPUTE

JILHOY

vy CTyACHTa HE C(i)OpMPIpOBaHbI JUCHUIUTMHAPHBIC KOMIIETCHIIUH, IPOSIBIIACTCS HEAOC
TAaTOYHOCThb 3HaHI/II\/'I, yMeHHﬁ, HAaBBIKOB.

ﬂI/ICHI/IHHI/IHapHLIe KOMIICTCHIIUH HC C(I)OpMPIpOBaHI)I. HpOHBJIHeTCH TIOJTHOE WJIU MPpaK
TUYECKU ITOJIHOC OTCYTCTBUC 3HaHPII>‘I, yMeHHﬁ, HAaBBIKOB.

S IIpuMepHBIe OLlEHOYHBIE CPeICTBa

5.1 Ilpumepsl 3axaHuii A1 BHINOJHEHUS NPAKTHYECKUX PadoT

3aoanue 1: Hanucanue mporpaMMHOTO KOJa, O3BOJISIOLIEr0 NOATOTOBUTH JAaHHBIE JUIs
aHaJM3a M BU3yalu3auuu (paboTa ¢ MpPOINyCKamMH, NPUBEICHHE AAHHBIX K CTaHJApTHOMY
TaOMMYHOMY BUJY U T.[I.)

3aoanue 2: Hanucanue mporpaMMHOIO KOJa, MO3BOJISIOIIETO MOCTPOUTH MpPaBUIIbHBIE
JarpamMMbl pacrpeeseHus A1 KaX/10T0 TUIa JaHHBIX, 00bSCHEHUE MOTYYEHHbIX PE3YIbTaTOB.

3aoanue 3: Hamucanue mNpoOrpaMMHOIO KoJa JUIsl IPOBENEHUS ONUCATENbHOM
CTaTUCTUKH JTAHHBIX, BU3yalIu3alus U 0ObsICHEHHUE MTOJIyYEHHBIX PE3YyIbTATOB.

3aoanue 4: Hanucanue mNpOorpaMMHOTO KOJa JJs MPOBEIEHUS PACHIMPEHHOTO
YacTOTHOTO aHajlM3a, aHajlh3a B3aMMOCBS3eH MEX]y KaTeropualbHBIMH I€pEMEHHBIMH,
BHU3yalu3alus 1 00bSICHEHUE MOJTyYEeHHBIX Pe3ylIbTaTOB.

3aoanue 5: Hamucanue nporpaMMHOTO KO/J1a, IO3BOJISIIOIIETO CO3aBaTh JaTappeiMbl U
Cpe3bl, MPOBOIUTH 0a30BbIE ONEpallUM HaJ JaTappeiMaMy C MCHOJIb30BAHUEM CTaHAAPTHBIX
METO0/1I0B 00BbEIMHEHUS JAHHBIX, IPOBOJAUTD OLIEHKY KaueCTBA JaHHBIX.

3a0anue 6: 3arpyska JaHHBIX C IOMOINBIO CHCTeM Kiacca low-code u no-code,
IIPOBEICHUE MOATOTOBKH JaHHBIX, UX NIPEIBAPUTEIILHOTO aHAIN3a U Buzyanu3anuu. OObsicHeHne
MOJIy4EHHBIX Pe3yJIbTaTOB.

Kpamxue memoouueckue ykazanusi

ITocne BBINOMHEHUS KaX /101 MPaKTHUECKONW pabOThl CTYIEHT JOJDKEH IMPEACTaBUTh OTYET
O €€ BBIIIOJHEHNH, a TAK)KE€ OTBETUTh Ha COIIYTCTBYIOIINE BOIIPOCHI 110 TEME.

LlIxana oyenxu

ba
Ne | mn | Onucanue
bl
9 CTyneHT IeMOHCTPHUPYET YMEHHUs HA HTOrOBOM YPOBHE: yMEET CBOOO/HO BBIMOIHATH PAKTUYSCKUE 3aIaHHUs, TIPe
5 10 | Ayemorpennbie MPOrpaMMOoii, CBOOOTHO ONEpUPYyeT MPUOOPETCHHBIMU YMEHUSIMH, IPUMEHSIET X B CUTYAIHIX T10
BBIIICHHOM CJIOXKHOCTH.

CTyIeHT IEMOHCTPUPYET YMEHUsI Ha CPEIHEM YPOBHE: OCBOHMJI OCHOBHBIC YMEHHSI, HO JOIMYCKAIOTCS HE3HAUUTEIh

4 gf HBI€ OLIMOKH, HETOYHOCTH, 3aTPYAHCHHUS [IPU aHATUTHYECKUX ONEpalysiX, IEPEeHOCe YMEHUI Ha HOBBIE, HECTaH/Ia
PTHBIE CUTYalUH.
CTyneHT IEMOHCTPUPYET YMEHUSI M HABBIKK Ha 6a30BOM YPOBHE: B XOJI€ KOHTPOJIbHBIX MEPOIPHSATHIA IOMYCKAIOT
3 5— | cs1 3HauUMTENbHBIC OLIMOKH, MPOSIBIIETCS OTCYTCTBHE OTJCIbHBIX YMEHHI, HABBIKOB 10 JUCLHUILIMHAPHON KOMIIETEe
6 HIIMH, UCTIBITHIBAIOTCS 3HAYNTEIBHBIC 3aTPYIHEHHS IIPH ONEPUPOBAHUN YMEHUSIMU M [P UX IIEPEHOCE HA HOBbIS
CHTYaIHH.
2 3— | CrymeHT neMoOHCTpUpYET YMEHHs 1 HABBIKH Ha YPOBHE HIKe 0A30BOr0: MPOSIBISIETCS HEJOCTATOYHOCTh YMEHUIT U
4 HaBBIKOB.
0- .
1 5 CTyIeHTOM MPOSIBIISIETCS TONTHOE MK TIPAKTUYECKH [TOJTHOE OTCYTCTBHE YMEHHI M HABBIKOB.

5.2 KoHTpoJIbHBII TECT

Tect 1: Anaan3 naHHBIX, 00JIbIIME JaHHBbIe, HanpaBJjeHus Data Science, cucrembl
OM3HeC-aHAIUTHKH

1. Kakoit u3 nepeuricieHHbix 3tanoB HE BXouT B cTaHIapTHBIN TIpOIiecC aHaIKM3a JaHHBIX
(CRISP-DM)?
a) [Tonnmanue OM3HEC-331a9U
b) Coop nanHBIX



¢) YaseHue Bcex UCXOHBIX JTaHHBIX

d) [Moctpoenne moaeneit

Kaxas u3 xapakrepuctuk HE otHocutcs k "3V" Gosblinx 1aHHbBIX?

a) Volume (06bem)

b) Velocity (ckopocTs)

¢) Variety (pa3HooOpasue)

d) Validity (BayimaHOCTB)

Kakoe Hampasiienne Data Science 3aHMMaeTCst IPOTHO3UPOBAHUEM YHCIIOBBIX 3HAYCHHIN ?
a) Kiraccudukanus

b) Knacrepuzanus

¢) Perpeccuonnslii ananus

d) AccounaruBHbIe MpaBUIa

Kakoii unctpyment HE sBnsiercs cucremoit OusHec-ananutuku (BI)?
a) Power Bl

b) Tableau

c) Qlik Sense

d) Apache Kafka

Kakoii anroputM MammHHOTO 00y4YeHHs] OTHOCUTCS K 00ydeHuto 6e3 yuutens?
a) Jluneitnas perpeccus

b) Meton k-6nmxaimmx coceneit

¢) Meron k-cpennux

d) epeso pemenuii

Kaxkast TexHOJIOTHS UCTIOJIb3YeTCs ISl TOTOKOBOM 00pabOTKU JaHHBIX?
a) Apache Hadoop

b) Apache Spark

c) Apache Kafka

d) Microsoft Excel

Uto o3navaer TepmuH "ETL" B KOHTEKCTE aHanM3a JaHHBIX?

a) Extract, Transform, Load

b) Encrypt, Transfer, Lock

c) Evaluate, Test, Learn

d) Export, Tag, Label

Kakoii mokasaresnb UCIONIb3yeTCs IS OLICHKH KauecTBa KiIacCU(pHUKAIIN?
a) Koadbdunuent nerepmunanuu (R?)

b) CpennexBanpatuynas omudka (MSE)

¢) Marpuma ommook

d) ducnepcus

Kakoii s3Ik mporpaMMupoBaHus yalie Bcero ucrosb3yercs B Data Science?
a) Java

b) Python

c) C++

d) PHP

. Kakoii MeTon ucnonp3yercs Ui CHUKEHHUS pa3MEPHOCTH JaHHBIX?

a) Jlunelinas perpeccus

b) Meton rnaBabix koMnoHeHT (PCA)

¢) epeBo pemienuit

d) Jloructuueckas perpeccus

Tect 2: CoBpeMeHHbIE TEXHOJIOTMH 00Pa0OTKH 00JIbIIHUX TaAHHBIX



1. Yro Takoe "data mesh" apxurekrypa?
a) JleneHTpann3oBaHHBIN TOIXO0/ K YIPABICHUIO JaHHBIMU
b) LlenTpanmzoBaHHOE XpaHUINIIE JAHHBIX
¢) Meron Busyanuzauuu
d) Anroputm MaIIMHHOTO 00yUYEHHS
2. Kaxo¥ MHCTpYMEHT UCIIONIB3YeTCs ISt 00padOTKH rpadOBBIX JaHHBIX B PEATBHOM
BpeMeHU?
a) Apache Flink
b) Neo4j
c) Apache Kafka
d) Apache Spark
3. Uro takoe "feature store" B ML?
a) LlenTpanu3zoBaHHOE XpaHWINIIE TPU3HAKOB
b) baza naHHbBIX 17151 TOTOB
¢) UucTpymeHT BU3yanu3auu
d) Cucrema MOHUTOPHHTA
4. Kakoii (hopMaT JaHHBIX UCHOIB3YeTCA Ui 3()(PEKTUBHOTO XpaHEHUS BJIOKEHHBIX
CTPYKTYp?
a) Avro
b) CSV
c) XML
d) TXT
5. Yo Takoe "delta lake"?
a) OTkpeITHIN (hopmaT XxpaHeHus moBepx data lake
b) Pemsimmonnas b/
c¢) I'padoBas B]]
d) MHCTpyMEHT BHU3yaIH3alluu
6. Kakoit mHCTpYMEHT ucmnonb3yercs aist opkectpanun ML workflows?
a) MLflow
b) Apache Kafka
c) Apache Hadoop
d) Apache Spark
7. Yro Takoe "data linecage"?
a) OTcnexxuBaHue MPOUCXOKACHUS U TPe0Opa30BaHUM TaHHBIX
b) Meto kiacTepu3anum
¢) AJITOPUTM PEKOMEH AU
d) TexHuka BU3yanu3anuu
8. Kaxkoit nogxon ucronb3yercs A 00paboTKH MOTOKOBBIX TAaHHBIX C 33/IePXKKOM MeHee |
Mmc?
a) Event-driven architecture
b) Batch processing
c) Microservices
d) Monolithic architecture
9. Yo Takoe "data fabric"?
a) Enunblil ypoBeHb OCTyNA K TaHHBIM
b) HCTpyMEHT BU3yalu3alu
C) AJNITOPUTM MAIIMHHOTO 00y4YeHUs
d) Meton xpaHeHHsI TaHHBIX
10. Kakoif HHCTpYMEHT HCTIONb3yeTcs s yrpasienus ML monensimu B production?
a) Kubeflow
b) Apache Kafka



c) Apache Spark
d) Apache Hadoop

Tect 3: Poccuiicknii cerMeHT PhIHKA U BU3YaJIH3alHUs JTAHHBIX

Kakoit poccuiickuii mpoaykT siBisiercst anagorom Tableau?

a) DataLens

b) Annexkc.Metpuka

¢) 1C: Ananutuka

d) Tunbkodd Business

Kakas poccuiickas komnanus pazpadaTeiBaeT miaaTrGopmy i KOMIIbIOTEPHOTO 3peHus?
a) VisionLabs

b) Annexc

c) CoepTex

d) Bce BblenepeuncieHHbIe

Kakoii poccuiicknii MHCTPYMEHT HCIIOJIb3YETCs ISl aHaJIn3a JIOrOB?

a) ClickHouse

b) ELK Stack

c) Grafana

d) Zabbix

Kakoii poccuiicknii cepsuc npegoctanisier API qis 00paboTku ecTeCTBEHHOTO s3bIKa?
a) Annexc.O6mako

b) Coep Al

¢) Mail.ru Cloud

d) Bce BbIIICTIEpEUNCIICHHBIC

Kaxo#t Tun BU3yanu3anuu Jydire BCero MoIX0IUT Il 0OTOOpakeHUsT Koppemsuun?
a) JIuneinslid rpaduk

b) Kpyrosas nuarpamma

c¢) duarpamma paccesnus

d) 'ucrorpamma

Kakoii poccuiickuil IpoIyKT UCOJIB3YETCS ISl XpaHEHUsI BPEMEHHBIX PSJIOB?
a) VictoriaMetrics

b) InfluxDB

c) TimescaleDB

d) Prometheus

Kakoii HHCTpYMEHT MO3BOJISET CO3/1aBaTh HHTEPAKTUBHBIE BeO-aamoopipi?

a) Plotly Dash

b) Matplotlib

c) Seaborn

d) Pandas

Kakoii poccuiickuii ceppuc npeaoctanisier oomaunbie GPU mins ML?

a) SAnnexc.O6mako

b) Selectel

¢) Mail.ru Cloud

d) Bce BhlmenepeyrcieHHbIe

Kakoil MeTos BU3yalln3aly JIyqile BCEro MNOAXOIUT AJIs HEPAPXUYECKUX JaHHbBIX?
a) [lengporpamma

b) ['ucrorpamma

¢) Box plot

d) JIuneiinslii rpaguk



10. Kaxkoii poccuiickuii mpoaykT siBisieTcst ananorom Power BI?
a) Datalens
b) Annexc.Metpuka
¢) 1C:Ananutuka
d) Tunpkodd Analytics

Tect 4: Anaau3 1aHHBIX, 00JbIIME JaHHbIe, HanpaBJjeHusa Data Science, cucrembl
OM3Hec-aHAJIMTHKH

1. Kaxkoii MeTo/1 aHaM3a JAaHHBIX MCIIOJIB3YETCS ISl BBISIBIICHUS CKPBITHIX
3aKOHOMEpHOCTEH B 0OJIBIINX MaccuBax nHpopmanuu?
a) OnucaTenpHasi CTATUCTHKA
b) Data Mining
c) JIuneitnas perpeccus
d) Busyanuzanus
2. Kaxas xapakrepuctuka Big Data onucsiBaer pazHooOpasue popMaToB JaHHBIX?
a) Volume
b) Velocity
c) Variety
d) Veracity
3. Kakoii Tinm MammHHOTO 00YYEHUS HCIIONIB3YeT pa3MEeUeHHBIE TaHHBIE T 00ydeHUs?
a) O0y4eHue ¢ yaurenem
b) O6yuenue 6e3 yunrens
¢) CmemanHoe oOyueHue
d) I'my6okoe oOyueHue
4. Kaxko# HHCTPYMEHT IMO3BOJIAET CO3/IaBaTh MHTEPAKTUBHBIC NAIIOOP bl O€3 HAIMMCAHUS
kozma?
a) Jupyter Notebook
b) Tableau
c) Apache Spark
d) TensorFlow
5. Kakoit anroputm ucnosb3yeTcs A pa3ieieHus JaHHbIX Ha TPYIIBI 10 CX0KECTU?
a) JIuneinas perpeccus
b) Meton k-cpenunx
¢) JlepeBo pernieHnmit
d) SVM
6. Kaxkoii mporecc nmpeoOpas3yeT chipble JaHHbIE B MPUTOIHBIN AJis aHanu3a popmar?
a) Data Cleaning
b) Data Aggregation
c) Data Wrangling
d) Data Visualization
7. Kakoii moka3arenb OlIEHUBAET TOYHOCTh PErPECCUOHHON MoJ1enn?
a) Accuracy
b) F1-score
) R-xBaapar
d) Precision
8. Kakas 6ubnuotexa Python vare Bcero ucnosib3yercs A1 paboThl ¢ TAOIUUHBIMU
TaHHBIMU?
a) NumPy
b) Pandas



c) Matplotlib
d) Scikit-learn
9. Kakoit merox HE ucnons3yercst s 06pabOTKH MPOMYIIEHHBIX 3HAUCHH?
a) Y ajeHue CTpoK ¢ IpoIycKaMu
b) 3ameHa cpefHUM 3HAUYCHUEM
¢) 3aMeHa HyJIsSIMHU
d) llIudpoBanme naHHBIX
10. Kakoit mHCTpyMeHT Hcmoib3yercs st ynpasienus workflow B Data Science mpoexrax?
a) Apache Airflow
b) Microsoft Word
c) Adobe Photoshop
d) WinRAR

Tect S5: KommnbloTepHble TeXHOJIOTMHM KaK HMHCTPYMEHT XpaHeHHs, 00padorkwu,
aHAJIN3a U NpeICcTaBJIeHUs JaHHbIX

1. Kakas u3 nepeyrciieHHbIX 06a3 TaHHBIX OTHOCUTCS K PENISIIIMOHHBIM?
a) MongoDB
b) PostgreSQL
c) Redis
d) Cassandra
2. Kakoii S3bIK HCITOJIB3YETCs TSI 3aIPOCOB K PEISIIIMOHHBIM 0a3aM JTaHHBIX ?
a) Python
b) SQL
c) HTML
d) XML
3. Kakoit popmar nanueix HE sBisieTcst cTpykTypupoBaHHBIM?
a) CSV
b) JSON
c) XML
d) TekcToBBIl TOKYyMEHT 0€3 pa3MeTKH
4. Kakas TeXHOJOTHUS UCIOJIb3YeTCs AJIsl paclpeeIeHHOro XpaHeHUs O0JIbIINX JaHHBIX?
a) Microsoft Word
b) Hadoop HDFS
c) PowerPoint
d) Adobe Photoshop
5. Kakoit ”HCTpyMEHT UCHONB3YeTCA U1 UHTEPAKTUBHOM aHATMTUKY TaHHBIX?
a) Jupyter Notebook
b) biokHoT
¢) Microsoft Paint
d) Adobe Illustrator
6. Kaxkas miardopma mo3BoJsSeT BHIIOIHATH MapauieTbHbIE BEIYUCICHHUS HA KlacTepax?
a) Apache Spark
b) Microsoft Excel
c) Adobe Acrobat
d) WinRAR
7. Kakoii ¢popmar JaHHBIX yallle BCEro Ucnoib3yercs B Be0-API?
a) JSON
b) MP3
c) AVI
d) EXE



10.

Kaxass CYB]] otHocutcs k NoSQL?

a) MySQL

b) PostgreSQL

c) MongoDB

d) Oracle

Kakoii unctpyment HE ucnonbsyercst 1u1st 00pabOTKH TaHHBIX?
a) Pandas

b) NumPy

¢) Microsoft PowerPoint

d) SQL

Kaxast TexHoJI0OTHS MCTIOJIB3YEeTCS JUIsl KOHTEHHEpU3alluu MPUII0KEHUN?
a) Docker

b) Microsoft Word

c) Adobe Photoshop

d) WinZip

Tect 6: Poccuiickue TEXHOJOTHH B 00JIACTH JAHHBIX

Kaxkoii poccuiickuii ppeitmBopk st ML paspabotan SAnaexcom?
a) CatBoost

b) TensorFlow

c) PyTorch

d) Scikit-learn

Kaxkoii poccuiickuii cepBUC MPEIOCTABIISIET aHATUTUKY B pEaJIbHOM BPEMEHU ?
a) Sunexc.Metrpuka

b) Google Analytics

c) Adobe Analytics

d) Mixpanel

Kaxoit poccuiickuii mpoaykT siBisiercst anamorom Snowflake?

a) SAAnnexc.O6mako Data Platform

b) 1C:Ilpennpusrue

¢) Tuaskodd Data Warehouse

d) Coep.Ananutuka

Kakoii poccuiiCKuii ”HCTpYMEHT UCIIOJIb3YETCsl ISl YIIPABICHUS JAHHBIMU ?
a) Datalens

b) Tableau

c) Power Bl

d) QlikView

Kakoii poccuiickuii cepuc npenocrasisier NLP API?

a) SAnnexc.O6mako SpeechKit

b) Google Cloud NLP

c) AWS Comprehend

d) IBM Watson

Kakoii poccuiickuii mpoayKT UCMOJIB3YeTCs 17151 00pabOTKH MOTOKOBBIX TAHHBIX?
a) Sunexc.Ilotoku

b) Apache Kafka

c) Apache Flink

d) Apache Spark

Kaxoit poccuiickuii ”HCTPYMEHT JUIsl BU3YAJIM3allUU T€0JaHHbIX?
a) Aunexc.Kapter API

b) Google Maps API



c¢) Mapbox
d) OpenLayers
8. Kakoii poccuiickuii ppeiiMBOpK A1 riryboKkoro ooyueHus?
a) DeepPavlov
b) TensorFlow
c) PyTorch
d) Keras
9. Kakoii poccuiickuii cCepBHUC MPENOCTABISACT aHATUTUKY JUTst On3Heca?
a) SAAnnexc.Metpuka
b) Google Analytics 360
c) Adobe Analytics
d) Amplitude
10. Kakoit pocCHICKHIA TPOAYKT UCIIOJIB3YETCS ISl XpaHEHHs] 1 00paOOTKM OOJIBIIIX
TaHHBIX?
a) ClickHouse
b) Apache Hadoop
c) Apache Spark
d) Elasticsearch

Kpamxue memoouueckue ykazamnust

[Tociie mpoxoKIeHHS TEOPETUUECKOM YaCTH, CTYACHTHI JI0JDKHBI 3aKPEMUTh MaTepruall Ipu
MOMOIIA KOHTPOJBHOTO TECTA.

IlIlxana oyenxu

OrneHka bannst Onucanue

5 6-7 [IpoueHT npaBuIbHBIX 0TBETOB OT 85%10 100%
4 4-5 IIpoleHT mpaBUIbHBIX OTBETOB OT 65 10 84%

3 2-3 IIpoleHT mpaBUIbHBIX OTBETOB OT 45 10 64%

2 0-1 IIpoleHT MpaBUIbHBIX OTBETOB MeHee 45%




MpakTnueckas 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',"Busyanusauus gatacera")

display(dataCL)

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

dataCL.info()

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

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

dataCL.info()

MpaKtnueckan pabota 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({
'‘Bo3pacrt': age,
'‘Ooxopa': 10*age + np.random.lognormal(4, 0.5, 100).round(2),
'Konnuectso nokynok': np.random.randint(1, 10, 100),
'Mon': np.random.choice(['M", '}K'], 100, p=[0.4, 0.6,]),
'YooBnetrBopeHHOCTb': np.random.choice(['Huskasa', 'CpeaHnas’, 'Bbicokan'], 100, p=[0.2, 0.5, 0.3]),

b

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

print("\nUHdopmauma o TMNax gaHHbIX:")
print(data.info())

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

plt.subplot(3, 1, 1)



sns.countplot(x=data['Konnuectso nokynok'], palette="viridis', hue=data['Konnuyecrtso nokynok'],
legend=False)
plt.title('Konnuectso Nokynok (gMCKpeTHble AaHHble)')

plt.subplot(3, 1, 2)
sns.histplot(data['Bo3pacT'], bins=15, color="'skyblue')
plt.title('PacnpeaeneHune Bo3pacTta (HenpepbiBHbIe AaHHbIe)')

# Box-plot gns BbI6pocos

plt.subplot(3, 1, 3)

sns.boxplot(data['Aoxoa'], color="lightgreen')
plt.title('PacnpeaenerHne goxoaa (npasocTtopoHHee)')

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('PacnpeaenenHue no nony')

plt.subplot(1, 2, 2)

sns.countplot(data=data, x="YgoBnetBopeHHocTb', order=['Huskas', 'CpeaHsas’, 'Bbicokan'l,
palette='Blues_r', hue='YaoBnetsopeHHocTb', legend=False)

plt.title('YpoBeHb ygoBneTBopeHHOCTH')

from statsmodels.graphics.mosaicplot import mosaic
mosaic(data, ['Mon’, 'YaosneTBopeHHocTb'], title='Ton vs YaoBnetBopeHHOCTL')
plt.show()

MpaKtnueckan 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({
'‘Bo3spact': np.random.normal(loc=35, scale=10, size=1000).round(),
'‘Ooxoa': np.random.lognormal(mean=4, sigma=0.7, size=1000).round(2),
'Konnuectso_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"', '}K'], 1000, p=[0.45, 0.55]),
'O6pasoBaHue’: np.random.choice(['CpeaHee’, 'CpeagHee cneu.', 'Bbicwiee’, 'YyeHan cTeneHs'],
1000, p=[0.3, 0.4, 0.25, 0.05])

b

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



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

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

mode = df[col].mode()

print(f"Moga: {', '.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("3ameTHan pasHMLA MeXay CPeaHUM U MegMaHON YKa3biBaeT Ha aCMMMETPUIO
pacnpeaeneHua")

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

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

plt.axvline(df[col].mean(), color="r', linestyle='--', label=f'CpeaHee: {df[col].mean():.2f}')
plt.axvline(df[col].median(), color='g', linestyle='-', label=f'MeanaHa: {df[col].median():.2f}')
plt.title(f'PacnpeneneHue {col} c oTMmeUYeHHbIMK Mepamm LEeHTpa')

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=['Pasmax’, 'Oucnepcus’, 'CtaHg. otknoHenue', 'IQR', 'Koad. Bapuauyum'])

for col in columns:
variability.loc[col, 'Pasmax'] = df[col].max() - df[col].min()
variability.loc[col, 'Oucnepcus'] = df[col].var()
variability.loc[col, 'Crana. oTknoHeHune'] = df[col].std()
variability.loc[col, 'IQR'] = df[col].quantile(0.75) - df[col].quantile(0.25)
variability.loc[col, 'Koa¢. Bapnaumn'] = df[col].std() / df[col].mean()

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

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

print_variability_measures(data, numeric_cols)
MpaKtnueckan pabora 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(['MyskuunHa', '"eHwmHa'], 1500, p=[0.47, 0.53]),
'BospactHas_rpynna': np.random.choice(['18-25', '26-45', '46+'],
1500, p=[0.2, 0.55, 0.25]),

'O6pasoBaHue’: np.random.choice(

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

1500,

p=[0.45, 0.35, 0.2]
)

1)

age_satisfaction = {
'18-25'":[0.6, 0.25, 0.15], # Monogeb meHee ya0B/eTBOPEHA
'26-45'": [0.3, 0.55, 0.15],
'46+': [0.05, 0.40, 0.55] # MNoxunnble bonee yaoBNETBOPEHDI
}

data['YooBneTtBopeHHoCTb'] = data['Bo3pacTtHas_rpynna'].apply(
lambda x: np.random.choice(
['Huskas', 'CpegHas', 'Bbicokan'],
p=age_satisfaction[x]
)
)

data.loc[data.sample(frac=0.03).index, 'O6pasoBaHue'] = np.nan
data.loc[data.sample(frac=0.02).index, 'YaoBneTBopeHHOCTb'] = np.nan

print(f"\n=== OcHOBHble CTaTUCTUYECKNE XapaKTEPUCTUKN ===")
print(data.describe(),"\n")
def extended_frequency_analysis(df, column):

print(f"\n=== PacwupeHHblit aHanu3 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,
'HakonneHHas gona': 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 pasHoobpasma 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'OTHOCUTENbHbIE YacToTbI ({column})')

plt.tight_layout()
plt.show()

extended_frequency_analysis(data, 'Obpa3oBaHue')
def ordinal_analysis(df, column, order):
print(f"\n=== AHann3 nopsaaKkosoi 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"MeanaHHan kaTeropms: {median_cat}")

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

ax = sns.countplot(data=df, x=column, order=order)
plt.title(f'Pacnpegenenune {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, ' MeawnaHa', color="red')
plt.show()

satisfaction_order = ['OueHb HU3KanA', 'Huskana', 'CpeaHssa’, 'Bbicokan', 'OyeHb BbicOKas']
ordinal_analysis(data, 'YaoBnetBopeHHoCTb', 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(),
'‘Ooxoa': np.random.lognormal(4, 0.5, 100).round(2),
'Konnuectso nokynok': np.random.randint(1, 10, 100),
'Mon': np.random.choice(['M', 'XK'], 100, p=[0.4, 0.6]),
'YooBnetBopeHHOCTb': np.random.choice(['Huskasa', 'CpeaHnas’, 'Bbicokas'], 100, p=[0.2, 0.5, 0.3])

b

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

print("Mepeble 5 cTpok aaTadpeiima:")
print(data.head())

print("\nUHdopmauma o aatadpeiime:")
print(data.info())



print("\nOnuncaTesbHanA CTaTUCTUKA YUCNOBbIX AaHHbIX:")
print(data.describe())

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

print("\nKonnuectso nponyueHHbIX 3HaYEHUI B Kaxkaom ctonbue:")
print(data.isnull().sum())

print("\nKoanyectso noaHbix Ay6AnKaTOB CTPOK:")
print(data.duplicated().sum())

print("\nAHann3 BbI6POCOB (KOMYECTBEHHbIE NOKasaTtenn):")
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=93-ql
lower_bound =ql1- 1.5 *iqr
upper_bound =qg3 + 1.5 *igr
outliers = data[(data[col] < lower_bound) | (data[col] > upper_bound)][col]
print(f"{col}: {len(outliers)} Bbibpocos")

print("\n/ltoan c Aoxoaom Bbilwe cpegHero:")
high_income = data[data['Joxoa'] > data['Ooxoa'].mean()]
print(high_income.head())

print("\n*eHwmHbl cTapwe 30 NeT C BbICOKMM YPOBHEM YA0BNETBOPEHHOCTU:")
filtered_data = data[(data['Mon'] == "K') &

(data['Bospact'] > 30) &

(data['YmoBneTBopeHHOCTb'] == 'Bbicokan')]
print(filtered_data.head())

print("\n/ltoan c KonnyecTBoM NOKyNoK 6onblie 5 1 goxogom B UHTepBane [50, 100]:")
query_result = data.query(" Konnuectso nokynok™ > 5 and 50 <= loxoza <= 100')
print(query_result.head())

print("\nCpegHui1 goxoa no nNoay v ypoBHIO yA0BAETBOPEeHHOCTH:")

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

# HactpowKa ctuna rpadukos

sns.set(style="whitegrid")

plt.figure(figsize=(10, 6))
sns.boxplot(x="Mon', y='"Bospact', data=data)
plt.title('Pacnpeaenerune Bospacra no nony')
plt.show()

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

sns.violinplot(x='YaoBneTBopeHHocTb', y='loxoa', data=data)
plt.title('PacnpeaeneHue goxoaa no ypoBHIO yA0BAETBOPEHHOCTH')
plt.show()



MpakTnueckas 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("\nTMCTOrPAMMbI| YNC/NOBbIX MEPEMEHHbIX:")
data[numeric_cols].hist(bins=15, figsize=(15, 10))
plt.tight_layout()
plt.show()

print("\nBOKCMN/IOTbl YAC/TOBbIX MEPEMEHHbIX:")

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

for i, 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("\n“ + ||=||*50)
print("AHAN3 MYbTUKO/I/IMHEAPHOCTWN")
print("="*50)

print("\nMATPULA KOPPENALINI:")

corr = numeric_data.corr()

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

threshold = 0.7 # NoporoBoe 3HaYeHNe Koppensaunm
strong_correlations = set() # MHo»KecTBO ANs XpaHEeHWA Nap NepemMeHHbIX

print(f"\nMAPbI MEPEMEHHbIX C KOPPENAUMEN > {threshold}:")
foriin range(len(corr.columns)):
forjin range(i):
if abs(corr.ilocfi, j1) > threshold:
coll = corr.columns]i]
col2 = corr.columns[j]
strong_correlations.add((col1, col2))
print(f"{col1} n {col2}: {corr.iloc]i, j]:.2f}")



Tect 1: AHanu3 paHHbIX, 60s1blIMeE AaHHbIe, HanpaBneHua Data Science, cucrtembl

6Uu3Hec-aHaJIUTUKN

1. Kakou 13 nepeumncneHHbix atanos HE BXoAWT B cTaHAAPTHbIV NpoLLecc aHanv3a
AaHHbIX (CRISP-DM)?
a) NMoHMMaHMe busHec-3a4aun
b) C6op AaHHbIX
C) YpaneHue BCcex MCXOAHbIX AAaHHbIX
d) MoctpoeHne mozenen
MpaBuAbHbLIN OTBET: C) YAaneHMe BCeX UCXOAHbIX AaHHbIX
2. Kakas u3 xapaktepuctnk HE oTHocuTca K "3V" 601bWINX faHHbIX?
a) Volume (ob6bem)
b) Velocity (ckopocTb)
c) Variety (pazHoobpa3swne)
d) Validity (BaanaHocTb)
MpaBunbHbiii otBeT: d) Validity (BaamaHocTb)
3. Kakoe HanpasneHune Data Science 3aHMMaeTcs NPOrHO3MPOBaHMEM UYNCIOBBIX
3HaYeHUI?
a) Knaccnomkayma
b) Knactepusaumsa
) PerpeccoHHbIv aHanns
d) AccounaTtmsHble npaBunaa
MpaBuabHbIN OTBET: ¢) PerpeccMoHHbIV aHann3
4. Kakon nHctpymeHT HE aBnsetcs cuctemoint 6usHec-aHanuTukm (BI)?
a) Power BI
b) Tableau
¢) Qlik Sense
d) Apache Kafka
MpaBunbHbiii otBeT: d) Apache Kafka
5. Kakowv anroputm MalMHHOro obyyeHns oTHOCUTCA K 0byueHunto 6e3 yuntena?
a) JlInHenHas perpeccus
b) Metog k-6aumxaniumnx coceaen

c) MeTtog k-cpegHux



10.

d) epeBo peLueHnn

MpaBunbHbIN oTBeT: ) MeTopa k-cpegHux

Kakas TexHonorna ncnosib3yeTcsa 418 NoToKoBOW 06paboTku AaHHbIX?
a) Apache Hadoop

b) Apache Spark

c) Apache Kafka

d) Microsoft Excel

MpaBunbHbI oTBeT: c) Apache Kafka

Y10 03HauvaeT TepmuH "ETL" B KOHTeKCTe aHann3a JaHHbIX?

a) Extract, Transform, Load

b) Encrypt, Transfer, Lock

¢) Evaluate, Test, Learn

d) Export, Tag, Label

MpaBunbHbI oTBeT: a) Extract, Transform, Load

Kakov nokasatesnb MCNOb3yeTcs A5 OLEHKM KauecTBa knaccmbumkaumm?
a) KoadduumeHT getepmmHaumm (R?)

b) CpeaHekBagpaTmnuHas owmnbka (MSE)

¢) Matpuua owmnbok

d) Ancnepcus

MpaBuabHbI oTBeT: ¢) MaTpuua ownbok

Kakow a3blk nporpaMMmnpoBaHmsa Yalle Bcero ncnonbsyetcs B Data Science?
a) Java

b) Python

c) C++

d) PHP

MpaBunbHbin oTBeT: b) Python

Kakon MeToa NCnonb3yeTca ANs CHUXKEHWUA pa3MePHOCTU AaHHbIX?
a) JlInHenHas perpeccus

b) MeTog rnaBHbix kKomnoHeHT (PCA)

C) lepeBo peLueHni

d) Jlornctnueckas perpeccus

MpaBunbHbIN oTBeT: b) MeTopa rnaBHbIx komnoHeHT (PCA)




Tect 2: CoBpeMeHHble TeXHOoJ1ormm o6paboTkn 60nblIMX AaHHbIX

1

Yrto Takoe "data mesh" apxutekTypa?

a) [leLeHTpann30BaHHbIN NOAXOZA K YNPaBAEHUIO AaHHbIMW

b) LleHTpann3oBaHHOE XpaHWUAULLE AaHHbIX

c) MeTtog Bu3yannsauyum

d) Anroput™m MaliMHHOro obyyeHuns

MpaBunbHbIN OTBET: a) [leleHTpa/in30BaHHbIV NOAXO0A K yNpaB/IeHUIo
AaHHbIMUN

Kakow MHCTpYMEHT ncnonb3yetcsa ans 06paboTkm rpadoBbIX AaHHbIX B peaibHOM
BpeMeHu?

a) Apache Flink

b) Neo4;j

c) Apache Kafka

d) Apache Spark

MpaBunbHbii oTBeT: b) Neodj

Yrto Takoe "feature store" B ML?

a) LleHTpann3oBaHHOe XpaHWANLLLE NPU3HAKOB

b) ba3a gaHHbIX AN NOrOB

¢) IHcTpymeHT BM3yanmsauunm

d) Cuctema MOHUTOpPUMHTa

MpaBuabHbIN OTBET: a) LLeHTpann3oBaHHOE XpaHWMLLE NPU3HAKOB
Kakon dpopmat faHHbIX UCnob3yeTcs Ans 3PPEKTUBHOIO XpaHEHMA BAOXKEHHbIX
CTPYKTYp?

a) Avro

b) CSV

c) XML

d) TXT

MpaBunbHbIN OTBET: a) Avro

Yro Takoe "delta lake"?

a) OTkpbITbI dopmaT XxpaHeHus noeepx data lake

b) PenaunonHas b/l

c) N'padosas b/,



10.

d) NIHcTpymeHT Bu3yanusaumm

MpaBunbHbIN oTBET: a) OTKpPLITHIV popmaT XpaHeHnsa noBepx data lake
Kakol MHCTpyMeHT ncnonbsyetca ans opkectpauum ML workflows?

a) MLflow

b) Apache Kafka

c) Apache Hadoop

d) Apache Spark

MpaBunbHbIK oTBeT: a) MLflow

Yrto Takoe "data lineage"?

a) OTcnexwvBaHne NPONCXOXAEHNS N Npeobpa3oBaHNI AaHHbIX

b) MeTog knactepmzauum

C) ANropuTM pekoMeHAaLmi

d) TexHrka BU3yanmsaumm

MpaBuabHbIA OoTBET: a) OTC/e)XMBaHMe NMPOUCXOXKAEHUA N npeobpa3soBaHui
AaHHbIX

Kakon noaxoa ncnonbsyetcs ana 06paboTky NOTOKOBbIX AaHHbIX C 3a4€PXXKON
MeHee 1 mc?

a) Event-driven architecture

b) Batch processing

¢) Microservices

d) Monolithic architecture

MpaBunbHbIn oTBeT: a) Event-driven architecture

Yro Takoe "data fabric"?

a) EanHbIV ypoBeHb AoCTyna K AaHHbIM

b) IHCTpyMeHT Bu3yanm3saumm

C) ANropuTM MaLLMHHOrO 0byyeHuma

d) MeTog xpaHeHus aaHHbIX

MpaBunbHbIN OoTBeT: a) EAVHBIN ypoBeHb AOCTYyNa K AaHHbIM

Kakown MHCTpyMeHT ncnonb3yetca ana ynpasneHna ML mogenamm B production?
a) Kubeflow

b) Apache Kafka

c) Apache Spark



d) Apache Hadoop

MpaBunbHbIl oTBeT: a) Kubeflow

Tect 3: Poccunckui cermeHT pbiHKa U BU3yaausaumsa gaHHbIX

1. Kakow poccnmnckunin NpoayKT saenseTca aHanorom Tableau?
a) DatalLens
b) AHpekc.MeTpuka
c) 1C:AHanuTtrka
d) TuHbkOd Business
MpaBunbHbI oTBeT: a) Datalens
2. Kakas poccuickas koMmnaHus paspabatbiBaeT naatGopmy A5 KOMMNbHOTEPHOTO
3peHua’?
a) VisionLabs
b) AHaekc
c) CbepTex
d) Bce BbiwenepeyncaeHHble
MpaBunbHbIi oTBeT: d) Bce BbilmenepeuncaeHHble
3. KakoW pocCcMmnCKMn MHCTPYMEHT MCNOb3YeTCs ANS aHaM3a NOroB?
a) ClickHouse
b) ELK Stack
¢) Grafana
d) Zabbix
MpaBunbHbin oTBeT: a) ClickHouse
4. Kakon poccuinckmnii cepsuc npegoctasnseT APIL ana 06paboTkm ecTeCTBEHHOTO
A3blka?
a) Anpekc.Obnako
b) Cbep Al
¢) Mail.ru Cloud
d) Bce BbiLIenepeuncaeHHble

MpaBunbHbI oTBeT: d) Bee BbilenepeuncieHHblie



Kakow Tmn BM3yanmsaumm aydile BCero noaxoanT Ans otobpaxkeHns
Koppenaynm?

a) JInnenHbIn rpaduk

b) Kpyrosas gnarpamma

c) Avarpamma pacceaHus

d) Mmctorpamma

MpaBuabHbIV OTBeT: ¢) luarpamma pacceasHnA

Kakon poccmickimii NpoayKT UCNOIb3yeTca ANA XPaHEHWA BPEMEHHbIX PAAOB?
a) VictoriaMetrics

b) InfluxDB

¢) TimescaleDB

d) Prometheus

MpaBunbHbIA oTBeT: a) VictoriaMetrics

Kakow MHCTpyMeHT NO3BOASET CO34aBaTb MHTEPaKTVBHble Be6-aawbopabl?
a) Plotly Dash

b) Matplotlib

c) Seaborn

d) Pandas

MpaBunbHbIl oTBeT: a) Plotly Dash

Kakow poccuiickmii cepBuc npegoctasaset obaauHble GPU ana ML?
a) Anpexkc.Obnako

b) Selectel

¢) Mail.ru Cloud

d) Bce BbilenepeuncaeHHble

MpaBunbHbIn oTBeT: d) Bce BbiwenepeunciieHHble

Kakown meTog BM3yanmsaumm nydile BCEro NoAXOAUT A8 MepapXmyeckmx
JaHHbIX?

a) fleHgporpamma

b) M'vcTorpamma

) Box plot

d) lnHenHbIV rpaduk

MpaBuabHbIN OTBeT: a) [leHaporpaMmma



10. Kakou poccrmckmii NpoayKT ABaseTca aHanorom Power BI?
a) DatalLens
b) Anpekc.MeTtpumka
c) 1C:AHanuTtmka
d) TuHbkodd Analytics

MpaBunbHbI oTBeT: a) Datalens

Tect 4: AHanus gaHHbIX, 60nblUMe AaHHbIe, HanpaBaeHua Data Science, cucrembl

6U3Hec-aHaJIUTUKN

1. Kakow mMeTog aHanmsa JaHHbIX UCMOb3YeTCA ANA BbIABNEHNSA CKPbITbIX
3aKOHOMepHOCTelr B 6oabLUMX MaccmBax MHGopmaLmm?
a) OnucatenbHas cTaTUCTUKa
b) Data Mining
) JInHenHas perpeccus
d) Busyanmnsayms
MpaBunbHbIii otBeT: b) Data Mining
2. Kakas xapaktepuctumka Big Data onucbiBaet pazHoobpasne ¢opmMaToB AaHHbIX?
a) Volume
b) Velocity
c) Variety
d) Veracity
MpaBunbHbIN OoTBET: ¢) Variety
3. Kakow Tun MawmHHOro oby4yeHna NCnoab3yeT pa3MeyeHHble JaHHble 415
obyueHuna?
a) ObyueHue c yuntenem
b) ObyueHwne 6e3 yuntens
c) CmewaHHoe obyyeHue
d) Fnybokoe obyueHue
MpaBuabHbIV oTBeT: a) O6yueHmne ¢ yuntenem
4. Kakown MHCTpyMEeHT No3BOJIAET CO3jaBaTb MHTEpPaKTUBHbIe Jawbopabl 6e3

HanucaHuna koaa?



a) Jupyter Notebook

b) Tableau

c) Apache Spark

d) TensorFlow

MpaBunbHbIl oTBeT: b) Tableau

Kakol anropuTMm ncnonib3yeTcs ANs pasgeeHns JaHHbIX Ha rpynmbl no
CXOXecTn?

a) JlnnenHasa perpeccus

b) Metog, k-cpeaHunx

) JepeBo pelieHuni

d) SVM

MpaBunbHbIi oTBeT: b) Metoa k-cpeaHunx

Kakol npouecc npeobpasyeT cbipble JaHHble B MPUTOAHbIA A8 aHann3a
dopmat?

a) Data Cleaning

b) Data Aggregation

c) Data Wrangling

d) Data Visualization

MpaBunbHbI oTBeT: ¢) Data Wrangling

Kakol nokasatesib OLeHNBAET TOUHOCTb PErPECCUOHHON MOogenn?
a) Accuracy

b) F1-score

¢) R-kBagpar

d) Precision

MpaBunbHbIN OTBET: ¢) R-kBaapar

Kakasa 6ubanoteka Python ualie Bcero ncnosnbsyerca ana pabotbl ¢ TabaAMYHbIMM
AaHHbIMMN?

a) NumPy

b) Pandas

¢) Matplotlib

d) Scikit-learn

MpaBuabHbIN oTBeT: b) Pandas



9. Kakon metog HE ncnonbsyercsa ana o6pabotky NponyLleHHbIX 3HaUeHNI?
a) YpaneHuve cTtpok ¢ nponyckamu
b) 3ameHa cpesHVM 3HaueHMEM
C) 3amMeHa Hyasamu
d) lndposaHme agaHHbIX
MpaBunbHbIN oTBeT: d) LUndpoBaHme gaHHbIX
10. Kakon MHCTpYMeHT ncnonb3yetca ana ynpasnerHua workflow B Data Science
npoekrtax?
a) Apache Airflow
b) Microsoft Word
c) Adobe Photoshop
d) WinRAR

MpaBunbHbIN oTBeT: a) Apache Airflow

Tect 5: KomnbloTepHble TEXHOIOIMN KakK MHCTPYMEHT XpaHeHus, o6paboTtku,

daHa/in3a N npeacTtaB/1€eHNA AaHHbIX

1. Kakas n3 nepeuncieHHbIx 6a3 AaHHbIX OTHOCUTCA K PENALMOHHBIM?
a) MongoDB
b) PostgreSQL
¢) Redis
d) Cassandra
MpaBunbHbin oTBeT: b) PostgreSQL
2. Kakow A3blk MCnonb3yeTcs A/ 3anpoCoB K PeNAUNOHHbIM 6a3aM JaHHbIX?
a) Python
b) SQL
c) HTML
d) XML
MpaBunbHbIN oTBeT: b) SQL
3. Kakown ¢opmart gaHHbIx HE aBasetca cTpykTypupoBaHHbIM?
a) CSV
b) JSON
c) XML



d) TekCTOBbIV fOKYyMEHT 6€3 pa3MeTKn

MpaBunbHbIN oTBeT: d) TeKcTOBbIN AOKYMEHT 6€3 pasmMmeTKu
Kakas TexHonorna ncnosib3yetca Ana pacnpeaeneHHoro XxpaHeHmsa 60bLumx
AaHHbIX?

a) Microsoft Word

b) Hadoop HDFS

c) PowerPoint

d) Adobe Photoshop

MpaBunbHbI oTBeT: b) Hadoop HDFS

Kakowr MHCTpYMEHT MCnonb3yeTca AN MHTEPAKTUBHOW aHaIUTUKU AaHHbIX?
a) Jupyter Notebook

b) BarokHoT

¢) Microsoft Paint

d) Adobe Illustrator

MpaBunbHbI oTBeT: a) Jupyter Notebook

Kakas nnatdopmMa no3BonseT BbIMOAHATb NapaniesbHble BblYNCIEHNSA Ha
Knactepax?

a) Apache Spark

b) Microsoft Excel

c) Adobe Acrobat

d) WinRAR

MpaBunbHbIN oTBeT: a) Apache Spark

Kakor ¢opmat faHHbIX Yalle BCero ncrnosblyetcs B Be6-API?
a) JSON

b) MP3

c) AVI

d) EXE

MpaBunbHbIN OoTBeT: a) JSON

Kakasa CYB/[ otHocuTca k NoSQL?

a) MySQL

b) PostgreSQL

¢) MongoDB



d) Oracle
MpaBunbHbIN oTBeT: ¢) MongoDB
9. Kakon nHctpymeHT HE ncnonbsyetca ana o6paboTkm faHHbIX?
a) Pandas
b) NumPy
¢) Microsoft PowerPoint
d) SQL
MpaBunbHbIV oTBeT: ) Microsoft PowerPoint
10. Kakas TexHONOrmna ncnonb3yercs Ana KOHTeMHepmU3aunm npuaoXeHnim?
a) Docker
b) Microsoft Word
c) Adobe Photoshop
d) WinZip

MpaBunbHbIA oTBeT: a) Docker

TecT 6: Poccuinckue TexHonormm B 06,1actm AaHHbIX

1. Kakou poccumickmin pperimBopk ana ML paspabotaH AHgekcom?
a) CatBoost
b) TensorFlow
c) PyTorch
d) Scikit-learn
MpaBunbHbIN oTBeT: a) CatBoost
2. Kakow poccrincknin cepBuc NpesocTaBaseT aHaUTUKY B peasibHOM BPEMEHWN?
a) Anpexkc.MeTtpuka
b) Google Analytics
c) Adobe Analytics
d) Mixpanel
MpaBunbHbIN oTBeT: a) AHaekc.MeTpuka
3. Kakow poccnickmin npoaykT seasetcsa aHanorom Snowflake?
a) Anpekc.O6bnako Data Platform

b) 1C:Mpeanpuatme



c) TuHbkodd Data Warehouse

d) Cbep.AHanuTnka

MpaBunbHbIl oTBeT: a) AHAekc.06nako Data Platform
Kakoi poccuiickiii MIHCTPYMEHT UCMONb3YEeTCA ANS yNpaBAeHUs AaHHbIMN?
a) DatalLens

b) Tableau

c) Power BI

d) QlikView

MpaBunbHbI oTBeT: a) Datalens

Kakown poccurickmi cepeuc npegoctasnset NLP API?

a) AHgexkc.Obnako SpeechKit

b) Google Cloud NLP

c) AWS Comprehend

d) IBM Watson

MpaBunbHbI oTBeT: a) AHAekc.06nako SpeechKit
Kakow poccrickmii NpoayKT NCnonb3yeTcs A8 06paboTky NOTOKOBbLIX AAHHbIX?
a) AHaekc.lloTokm

b) Apache Kafka

c) Apache Flink

d) Apache Spark

MpaBunbHbIN oTBeT: a) AHaekc.[MoToku

Kakol poccMmckmnini MHCTPYMEHT ANs BU3Yan3aunmn reojaHHbIX?
a) Anpexc.Kaptbl API

b) Google Maps API

¢) Mapbox

d) OpenlLayers

MpaBunbHbIN oTBeT: a) AHaekc.KapTbl API

Kakown poccumckmnin dpenmBopk ana rnybokoro obyuveHns?
a) DeepPavlov

b) TensorFlow

c) PyTorch

d) Keras

MpaBunbHbIN oTBeT: a) DeepPaviov



9. Kakow poccuirckumi cepBuc NpeAocTaBAsfeT aHaAUTUKY Ans 6usHeca?
a) Anpekc.MeTpuka
b) Google Analytics 360
c) Adobe Analytics
d) Amplitude
MpaBunabHbIN oTBeT: a) AHAekc.MeTpuka
10. Kakou poccrMmckmii NpoayKT UCMONb3YeTCs A8 XpaHEHUS 1 06paboTkm 6obLINX
AaHHbIX?
a) ClickHouse
b) Apache Hadoop
c) Apache Spark
d) Elasticsearch

MpaBunbHbIii otBeT: a) ClickHouse



	rpd29_0.pdf
	rpd29_2.pdf
	rpd29_4_0.pdf
	rpd29_4_1.pdf

