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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.

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

CUCTCMAaMU IJId pCUICHUA 3aaa4 OM3HEeC-aHAIMTHKH.
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.

8.

¢ low-code u no-code

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

PesynbTarel 00yueHus O JUCIUILTUHE

Kon u Konu
(hopMyIHpOBKa
om0 | g | SR
KOMIICTEHITHH JOCTHKEHUS pe3ynb DopMyIHpOBKa pe3ynbTara
KOMITCTEHIINT
TaTa
40.04.01 OIIK-7 : Cniocoben | OIIK-7.3B: P/1 3HaHHEe | COBPEMEHHBIX
«OpucnpyneHys» | MpUMeHsTH [Mpumenser HarpaBJIeHUH Pa3BUTHSA
(M-IOIT) nH(pOpMaLMOHHbIE | IIPOTrpaMMHBIE KOMITBIOTEPHBIX
TEXHOJIOTHH 1 WHCTPYMEHTAIbHBIC TEXHOJIOTHH
HCIIOJIB30BaTh cpeacTBa Juis PJI1 YMeHue | npuMeHsTh
IpaBoOBbIE Oa3bl pemeHus COBPEMEHHBIE
JAHHBIX IS CTaH/apTHBIX 3a/1a4 HarpaBJIeHUs
pelieHus 3a1a4d npodecCHOHATIBHON KOMIIBIOTEPHBIX
Mpo¢eCCHOHAIBHON | IeSTeTbHOCTH TEXHOJIOTUH JyIs
JEATEeIIHOCTH C XpaHeHus, 00paboTKH U
y4eToM MPE/ICTABIICHUSI JAHHBIX
TpeOOBaHMH PJI1 HaBpeik | paboTsl ¢
MH(OPMAIOHHO MHCTPYMEHTaMH
6e30macHOCTH ABTOMATH3UPOBAHHO
00paboTku
nHpOpPMAINH

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




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

Tabmuua 1.2 — L{eneBbie OpueHTHPHI BOCIIUTAHUS

BocnurareabHble 321241 ®opmupoBaHue HEHHOCT el IesieBble OpHEHTHPDI

@®opMHpOBaHHe HAYYHOT0 MHPOBO33PEHUS U KYJbTYPbI MbIIILJIEHHUSA

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

fl)opanOBalme KOMMYHUHKATUBHBLIX HABBIKOB U KYJbTYPbI 0o0IIeHusT

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

2 Mecto aucuuniuHbl (MoayJisi) B ctpykrype OIIOIT

Hucuumnnuna «TexHonorun VICKycTBEHHOTO UHTEIJIEKTa» OTHOcUTCsS K bioky 1
Jucuunauael (MOIYIIH)

3. O0bem AUCHUNIMHBI (MOAYJIS)

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

Tabnuua 2 — O6mas TpyJ0eMKOCTb AUCHUIUINHBI

Tpyno- O0BbeM KOHTaKTHOH paboTHI (Yac)
Cemectp | eMKoCTb
®opma (020) dopma
Hazpanue oG- Yacts i AyTopHas Breaynu- CPC aTTec-
OIIOI BO o Vil Kype o TopHas Taumu
(300, (3.E) | Beero 1
0300) nek. | mpak. | ma6. | ITA | KCP
40.04.01 300 | MoOLB 1 2 17 4 | 12 o 1| o | s5 3
IOpucnpynenuus

4 CTpyKTypa U coiepKaHue M CUMILIHHBI (MO1YJIs1)

4.1 Ctpykrypa tucuMniunasl (Moay.as) nis 300

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

Tabmuma 3.1 — Paznens! TUCHUIUIMHBL (MOAYJIS), BUABI YUeOHOU eATeIbHOCTH U (HOpMBI
TeKyI1ero KouTpoius it 300



4.2 Conep:xaHue pa3aejioB U TeM JUCHUILTHHBI (MoayJs) miast 3OO0

5 Meroauyeckne YyKazaHusl sl OOYYAOIIMXCH MO M3YYEHHI0 M PpPeau3aluu
AUCHUILIHHBI (MOTYJIs1)

5.1 Meroanyeckne peKOMEHIANUM O0YYAlOIIMMCH 10 M3Y4YeHHI0 IHCHUILUIMHBI W 10
o0ecrevYeHN 0 CAMOCTOSITEJILHOM PadoThI

MeToauyeckue peKOMeHAAUU 110 OPraHU3ANNH CAMOCTOATEIbHOH padoThl

B xome u3yuyeHHMs AMCUMIUIMHBI CTYIEHTHI JIOJDKHBI IMOCEIIATh ayAUTOPHBIC 3aHATHUS
(Jlekuu, MpaKTUYECKUE 3aHsATHs, KOHCyiabTamuu). Ocoboe MEeCTO B OBJIAJICHUU YaCThIO TEM
JAHHOW JMCUMILIMHBI OTBOAMTCS CaMOCTOSITENIbHOM paboTe, MpU 3TOM BO BPEMs ayAUTOPHBIX
3aHITHI MOTYT OBITH PACCMOTPEHBI M TPOPAOOTaHBI HanOOJIee BAKHBIC U TPYIHBIC BOTPOCHI 110
TOM WM WHOM TeMe NIWCUMIUIMHBI, a NPUMEHEHHUE YK€ OCBOCHHBIE HABBHIKOB B CMEXHBIX
TEXHOJIOTHSIX BBIHECEHBI HA CAMOCTOSTEILHOE O0yUEHHE.

B cooTrBercTBUM ¢ y4ueOHBIM IUIAHOM HaIpaBJIEHUS MOJATOTOBKU MPOLIECC H3yUEHUs
JTUCLUIIIMHBI TIPEAYCMaTPUBAET MPOBEICHUE JICKIIUN, MPAKTUYECKUX 3aHATHH, KOHCYJIbTAIUH, a
TaK)Ke CaMOCTOSITENIbHYIO pa0dOTy CTY/IEHTOB.

Hwuxe nepeuriciienb! mpeaHa3HAYeHHBIE JIJI1 CAMOCTOATEILHOTO U3YyYEHHUs CTYICHTAMH T€
BOIPOCHI, KOTOPbIE BO BPeMsI ITPOBEICHUS AyAUTOPHBIX 3aHATUM U3ydaloTCs HEAOCTATOYHO WU
M3y4eHUEe KOTOPBIX HOCUT 0030pHBII XapakTep.

Ilepeuens U TeMATHKA CAMOCTOSATEILHBIX PA0OT CTY/I€HTOB MO TUCIHUILINHE

1. Teopwus BeposTHOCTEH
2. IlpuknagnHas cTaTucTHKa

5.2 OcobeHHocTn opraHuzauuu OO0y4YeHUs] I JIML € OrPAHMYEHHBIMH BO3MOKHOCTAMM
310POBbSl H HHBAJIM/I0B

[Tpu HEOO6XO0IMMOCTH 0OYUAIOIIMMCS U3 YHCIIA JIUL C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMU
3/10pOBbsI U MHBAIMJIOB (110 3as1BJICHUIO O0y4aIOUIerocs) NpeaocTaBisieTcs yueoHas
uHpOpMalKs B JOCTYIHBIX (popMax ¢ yUeTOM UX UHANBUAYAIBHBIX MCUXO(PU3NIECKUX
0COOEHHOCTEH:

- JUIs JIULL C HAPYLIEHUSIMU 3pEHUS: B IeUaTHOU (hopMe yBETMUEHHBIM LIPUPTOM; B popMme
JIEKTPOHHOIO  JOKYMEHTAa; UHIVBUAYAJIBHBIE  KOHCYJbTAlUM  C  IPHUBJICUYECHUEM
TU(dI0CYpIOTIEPEBOIUNKA; HHANBUAYAIbHbIE 3aJJaHNs], KOHCYJIbTAI[UN U JIp.

- 17151 ML C HApYIICHUSIMU CIIyXa: B IeyaTHOH (hopme; B popMe 3IeKTPOHHOTO IOKYMEHTa;
UHAMBHUAYaJIbHbIE KOHCYJNbTALIUM C TPUBJIEUEHUEM CYpAONEPEBOJUMKA; WHAMBHUAYyaJIbHbIE
3a/1aHusl, KOHCYJIBTALUU U JIp.

- 17151 JIUI] C HApYILIEHUSIMU OIIOPHO-JBUTaTEJILHOTO anmaparta: B ne4atHoit opme; B popme
JIEKTPOHHOIO JOKYMEHTA; MHINBUyaJIbHbIE 3a/JaHUs, KOHCYJIBTALlUU U JIp.

6 ®oH/I OLIEHOYHBIX CPEACTB JIs POBEJICHUsS TEKYLIEero KOHTPOJISI U MPOMeKYTOYHOMN
arrecTauMu 00y4aromMXcs M0 JMCUMILINHE (MO1YJIIO0)

B cootBerctBun c¢ tpeboBanusmu PI'OC BO ang arrecranuu oOydaromuxcs Ha
COOTBETCTBUE HX IEPCOHAIBHBIX JOCTHKEHUH IUIAaHUPYEMBIM pe3ylbTaTaM OOydeHHUs IO
JTUCIUILINHE (MOJIYJI0) CO3/1aHbl (POH/IBI OLIEHOUHBIX CPe/ICTB. THUIIOBBIE KOHTPOJIbHBIE 3a/1aHNUS,
METOAWYECKUE MaTepuasbl, OINPEACIAIONIUE IPOLEAYPbl OLCHUBAaHUSA 3HAHWM, YMEHUU U
HaBBIKOB, a TAKXKe KPUTEPUU U NTOKA3aTeNu, HEOOXOAUMbIE /ISl OLIEHKH 3HaHUM, yMEHUH, HAaBBIKOB



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

7 Y4eO6HO-MeTOAMUYECKOE U NH(POPMALMOHHOE 0O0ecieuyeHrue TUCIHIIMHBI (MOIYJIs1)

7.1 Ocnoenas numepamypa

1. Ananu3 naHHBIX : yueOHUK /1S By30B / o penakiueid B. C. MxurapsiHa. — Mocksa :
WznatenbcrBo FOpaiit, 2025. — 448 ¢. — (Bricuiee oopazosanne). — ISBN 978-5-534-19964-2.
— Tekcr : onexkrponHbid // OOpaszoBatenbHas maatdopma HOpait [caiit]. — URL:
https://urait.ru/bcode/560311 (mara obpamenus: 01.09.2025).

2. beccmeptnbiii, 1. A. VckyccTBeHHBIH HWHTEUIEKT. BBeneHre B MHOTOAareHTHBIC

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

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

3. Kpusomnanos, C. f., Maremaruka na Python : y4e6nux / C. . KpuBonanos, M. b.
XpunynoBa. — Mocksa : KuoPyc, 2022. — 455 c¢. — ISBN 978-5-406-09765-6. — URL:
https://book.ru/book/943665 (nata obopamenus: 09.09.2025). — TeKCT : 3MEKTPOHHBIH.

7.2  Jlonoanumenvnas numepamypa

1. KosameBa, M. A., Anaim3 naHHbIX : y4eOHOe mocoome / M. A. Kosanera, P. U.
bremupoBa. — MockBa : Pycaitnc, 2023. — 62 c. — ISBN 978-5-466-02238-4. — URL:
https://book.ru/book/947451 (nara obpamenus: 09.09.2025). — TekcT : 37I€KTPOHHBIN.

2. ITMapummanesa, JI. C., MHoroMmepHslii ananu3 aaHHbix Ha Python : yueGnuk / JI. C.
[Mapmmanesa, A. A. ITapmuaneB. — Mocksa : KuoPyc, 2024. — 129 ¢. — ISBN 978-5-406-
12606-6. — URL: https://book.ru/book/951954 (mara oOpamenus: 09.09.2025). — Tekcr :
AIEKTPOHHBIN.

3. IIpotompsaxonoB A.B., IIsmnoB I1.A., CagoBaukoB B.E. Anroputmsr Data Science u ux
npakTuueckas peanuzaius Ha Python : YueOnoe mocoOue [DnexktponHslii pecypc| : Uudpa-
Nmxenepus , 2022 - 392 - Pexxum nocryna: https://znanium.com/catalog/document?id=417222

4. ConosbeB, B. 1., AHanu3 naHHBIX B 95KOHOMHUKE: Teopusi BEpOATHOCTEH, MPUKIIAAHAS
CTaTUCTHKa, 00paboTka M aHanu3 AaHHbIX B Microsoft Excel. : yuebnuk / B. M. ConoBbeB. —
MockBa : KuoPyc, 2025. — 497 c¢. — ISBN 978-5-406-13693-5. — URL:
https://book.ru/book/955517 (nara obpamenus: 09.09.2025). — TekcT : 37€KTPOHHBIH.

7.3 Pecypcor ungpopmayuonno-menekommynukayuonnoi cemu ""Humepnem',
6KI04as npogeccuonanvuvlie 06a3bl OAHHBIX U UHPOPMAUUOHHO-CRPAGOUHDIE
cucmemul (npu HeodxX00uUMOCmuU):

1. O6pazoBarensHas miatpopma "FOPANT"

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

3. DnexTpoHHO-OMOMMoTeuHas cucrema "BOOK.ru"

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

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

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



8 MarepuajbHo-TeXHHYECKOe oO0ecrevyeHHe IUCHUIIMHBI (MOAYJs) W MNepeYeHb
HH(OPMANMOHHBIX TEXHOJIOTHI, MCNOJb3yeMbIX MPH OCYNIECTBJIEHHH 00pPa30BaTeJbHOIO
npoiuecca no AMCUMILVInHe (MO1YJ/II0), BKJIIOYAsl MepevyeHb MPOrpaMMHOro odecrevdeHust

OcHOBHOE O6ODVI[0BaHI/IeZ

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

e Monutop obnaunsiii 23" LG23CAV42K/Mpis Geniu

e MynsTuMenuitaelii mpoextop Nel Casio XJ-V2

e O6maunsiii Mmonutop 23" LG CAV42K

e O6maunsiii Morutop LG Electronics yepHblii +K1aBUaTypa+Mbliiib

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

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

IIporpamMmmHoe o0ecrieyeHue:

e Microsoft OfficeProffessionalPlus 2019 Russian
o Python
e Windows
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1 Ilepedennb (popMHEpyeMbIX KOMIIETEH M

Kon u popmynupoBka KoMHeTeHIN

HOCTHU

JUISL pellieHus 3a1a4 pogecCuoHal
BHOM IE€ATENILHOCTH C y4ETOM Tped
oBaHM MH()OPMALMOHHOM Oe301ac

Hazpanue OIIOII BO, Kox n popmynupoBka HHIAKATOPA JOCTIDKCHHS
COKpAILCHHOE u KOMIIETCHIINH
40.04.01 «¥Opucnpyne | OIIK-7 : Cocober npumenats ua | OIIK-7.3B : [IpumeHseT nporpaMMHBIE HHCTPYM
HIMSD» (hopMaIIOHHBIE TEXHOJIOTUH U HCI | €HTaJbHBIE CPEJICTBA JUIA PEIICHHS CTaHIapTHEI
(M-1OI0) 0JIb30BaTh IPaBOBbIE 0a3bl JaHHBIX | X 3a/1au NpohecCUOHATBHON AESTEIbHOCTH

Komnerennus cuntaercs: chopMUPOBAHHOM Ha JTaHHOM dTarie B ClIy4dae, €CIi MOJTy4eHHbIe
pe3yibTaTtel OOydYeHHMs [0 JUCLUIUIMHE OLICHEHbl IOJOXHUTEIbHO ([IUarna3oH KpUTEpUEB
OLICHUBAHMSI PE3YJITATOB O0YUCHHUS «3aUTEHOY, «YIOBIECTBOPUTEIHHOY, «XOPOIIO», KOTITHYHOY).
B ciydae oTcyTcTBUS IMOJIOKUTENBHOM OLIEHKHM KOMIIETEHIMsS HAa JAHHOM JTale CUYUTAeTCs

Hec(OPMUPOBAHHOM.

2 [loka3aTe/iu OlleHUBAHUS NJIAHUPYEMBbIX Pe3yJIbTATOB 00y4YeHHUs

Komnerenuus OIIK-7 «Cnocoben mpuMeHITh MHPOPMALMOHHBIE TEXHOJIOTHH U
UCIIOJIb30BaTh MPaBOBbIC 0a3bl JAHHBIX JJIs pEIIeHUs 3a/1a4 NPO(PECCUOHATBHON AEATEIBHOCTH C
y4eToM TpeboBaHUN HHPOPMALITMOHHON 0€3011aCHOCTH

Ta6muma 2.1 — Kpurepuu OlleHKH WHIUKATOPOB JIOCTHKEHUS KOMITCTCHIINH

PesynbraTel 00y4yeHNs 10 AUCIMIUINHE
Ko u gopmymupoka unankar | Ko | Tu Kpurepuu ouieHnBanus pe3ynbT
opa IOCTHXKEHUS KoMIeTeHnuu | A I aToB 0Oy4YeHUs
pe | pe Pesynbrar
3- | 3-
Ta | Ta
OIIK-7.3B : [IpumeHnser nporpa Pl 3H | COBPEMEHHBIX HalpaBJE€HUH pa | NOHMMaHUE pa3HUILIBI HANIpaBie
MMHBIE MHCTPYMEHTAIBHBIE CPE | 4 aH | 3BUTHS KOMIBIOTEPHBIX TEXHON | HUH PasBUTHA KOMIBIOTEPHBIX
JICTBA JJIsl pEIICHUS CTaHIaPTH ve | ormi TEXHOJIOTHI
BIX 33124 IPO(ECCHOHAIBHOM | y NPHUMCEHATH COBPEMEHHBIC HAIIp
€ATCIILHOCTH P/l | me | aBieHHS KOMIBIOTEPHBIX TEXHO | MOHUMAaHHUE OCHOBHBIX METOJIOB
1 HHU | JIOTWH A XpaHeHHs, 00paboTK | paboOTHI ¢ JaHHBIMU
e Y M IPEJICTABJICHUS TaHHBIX
CKOPOCTh ¥ TOYHOCTbH BBITIONIHE
PII Ha | pabotsi ¢ WHCTPYMEHTAMU aBTO | o\ o ontepamii 06paco
BBl | MaTH3MPOBAHHOW 00PaOOTKHU U
1 « HepopMaIH TKH JaHHBIX B CIEIIMATU3UPOBA
HHOM 110

Tabnuia 3amosHgeTcs B COOTBETCTBUU C pazaenoMm 1 PaGodeil mporpaMmbl TUCHUILIHHBI

(Momyst).

3 IlepeyeHb OLIECHOYHBIX CPEACTB

Tabmuua 3 — IlepedyeHpb OLIEHOYHBIX CPEJCTB MO TUCHMILIMHE (MOIYIIIO)

KoHTponupyemsle miiaHupyemMsble pe3
yIbTaTHl 00y4YeHUS

Kontponupyemsbie Tembl 1
HUCLMIUIMHBI

HaumeHOBaHHE OIIEHOYHOTO CPEICTRBA U TP
encrasienue ero B @OC




IIpomexyTouHas at

Texymuii KOHTPOJIb
yim ™ TecTalus

4 Onucanue npouexypbl OlleHUBAHUS

KauectBo copmupoBaHHOCTH KOMIETCHIIMA Ha JAaHHOM JTare OICHUBACTCS I10
pe3yJbTaTaM TEeKYIIUX U TMPOMEXKYTOUYHBIX aTTECTAIlUi MPH MOMOIIN KOJUYECTBECHHOH OICHKH,
BEIpaXCHHOW B Oayiax. MakcuManbHas cymma OaJioB MO JucHUIUIMHE (Moaynro) paBHa 100

Oasuiam.

KadecTBO c(hopMUPOBAaHHOCTH KOMIIETCHIIMI HA IAHHOM 3Tarle OI[CHUBACTCS 110 pe3yJIbTaTaM
TEKYIIMX U MPOMEKYTOYHBIX aTTECTAIMI MPU TTOMOIIY KOJTHYECTBEHHOU OIICHKH, BBIPAKEHHOM
B Oayutax. MakcumaiibHasi cyMMa 0ajuioB IO AUCIHUIUTHHE (MOy o) paBHa 100 Gaymam.

Bun yuebHoli nesTenbHOCTH

O1eHOYHOE CPEICTBO

IIpaktudeckas pabora | Tecr Hroro
Jlekusa 10 10
TIpomexyTouHas aTTecTarys 30 30
TIpakTr4ecKue 3aHsThs 60 60
CamocTosiTenbpHas padbora
Hroro 60 40 100

CYMMa 6aJ'IJ'IOB, Ha6paHHbIX CTYACHTOM II0 BCEM BUJaM yqe6H0171 ACATCIIbHOCTHU B paMKax
JAUCHUIIIMHBI, ICPEBOAUTCA B OLICHKY B COOTBCTCTBHU C TaﬁHHHeﬁ.

Cymma 6ato
B
O1eHKa 110 IPOMEXK
YTOYHOH arTecTany | XapaKTepHUCTHKa KauyecTBa CHOPMHUPOBAHHOCTH KOMIIETCHIINU
10 JUCLU | H
IIJINHE
CTyIeHT eMOHCTPUPYET CPOPMUPOBAHHOCTD JUCHUILTHHAPHBIX KOMITETCHIIHA, 00H
«3aYTEHOY / apy>XHBaeT BCECTOPOHHEE, CHCTEMAaTHYECKOE U TITyOOKOe 3HaHNE YyU4eOHOTO MaTepua
o191 10 100 11a, yCBOMII OCHOBHYIO JIUTEPATYPY 1 3HAKOM C JIOTIOJTHUTEINILHOM JIUTEepaTypol, peko
MEHZI0OBaHHOM POrpaMMOii, yMeeT CBOOOHO BBITIONHATH IIPAKTHYECKHE 3adaHUs, 1P
«OTIIHIHO» €lyCMOTPEHHBIE TPOTrPaMMOH, CBOOOTHO ONepUpyeT MPHOOPETEHHBIMH 3HAHUAMH, Y
MEHMSMH, IPUMEHSET UX B CUTYaIMSIX OBBIIICHHOM CJIOKHOCTH.
«3aYTEHOY / CTyIeHT NEeMOHCTPUPYET CPOPMUPOBAHHOCTD JUCIUIUTHHAPHBIX KOMITETEHIINNA: OCH
ot 76 10 90 OBHBIC 3HAHHSI, YMEHUS OCBOCHBI, HO JIOITYCKAIOTCS HE3HAYUTEIbHBIC OI}IH6KH’ HeToq
HOCTH, 3aTpyJHEHUS [IPH aHATUTHYECKHUX OTIEPALUsX, IEPEeHOCEe 3HAHUN 1 YMEHHIA H
«Xopomo» a HOBbIE, HECTAHJJAPTHbIE CUTYAIUH.
«3a4TeHo» / CTyIeHT NeMOHCTPUPYET CPOPMUPOBAHHOCTD JUCIUILTHHAPHBIX KOMITETCHITHIA: B XO
JIe KOHTPOJIBHBIX MEPOTIPHUATHIA JOMYCKAIOTCS 3HAYUTEIBHBIC OIINOKH, TIPOSBIAETCS
or 61 1o 75 OTCYTCTBHE OTJIEJIbHBIX 3HAHUM, yMEHUH, HABBIKOB 110 HEKOTOPBIM AUCHUIUIMHAPHBI
«YAOBJICTBOPH | KOMIIETEHIUSAM, CTY/ICHT UCIIBIThIBACT 3HAUNTEIbHbIEC 3aTPyJHEHUS IIPU OLIEPUPOB
TCJIBHO» AHUM 3HAHUSIMU M YMEHUSMU IIPU UX NEPEHOCE HA HOBBIE CUTYAlUH.
«He 3a4TeHO» /
ot 41 10 60 VY cryneHTa He cd)(ipMHpOBaVHLI JUCLUITMHAPHbIE KOMIIETEHIUH, IPOSBIIETCS HE0C
«HEYIOBJIETBO | TaTOYHOCTb 3HAHMIA, YMCHHA, HABBIKOB.
PUTCIILHO»
«HE 3a4TCHOY /
o1 0 10 40 JucuyminHapHbBIE KOMIIETEHIINA He C(bopMI/IPOBaHLI. [IposBisieTcs MONHOE WITH TIPaK
«HEYIOBJIETBO | TUYECKH MOJIHOE OTCYTCTBUE 3HAHHIA, yMEHUH, HABBIKOB.
PUTEIBHO

CymMma 6amioB, HaOpaHHBIX CTYIEHTOM IO BCEM BHJIaM YYEOHOU JEATETLHOCTH B PaMKax
JTUCITUTLIMHBL, TIEPEBOUTCS B OIIEHKY B COOTBETCTBUHU C TaOIHUIICH.




CymmMma Gano
s OmeHka 1o mpoMex
YTOYHOM aTTeCcTaIu XapakTepucTrka KadecTBa cOpMUPOBAHHOCTH KOMIICTCHIINU
MO JUCIUTUTA "
HE
CTyzeHT IeMOHCTPHUPYET CPOPMHUPOBAHHOCTh JUCIMILTHHAPHBIX KOMIICTEHIIHI, 00Ha
PY)KHBaeT BCECTOPOHHEE, CHCTEMAaTHYECKOE U TITy0OKOe 3HaHUe y4eOHOro MaTepuaa
or 91 10 100 «3a4TeHO» / , YCBOMJI OCHOBHYIO JIUTEpPATypy M 3HAKOM C JOMOJHHUTEIBHON JIUTEPATypoii, pekoMe
«OTJINYHOY H/IOBaHHOU IPOTPaMMOii, yMeeT CBOOOIHO BBIMOIHATH MPAKTUYECKHE 3aIaHuUs, IPE]
YCMOTpEHHBIE TPOrpaMMOH, CBOOOIHO OINIepHpyeT NPHOOPETEHHBIMH 3HAHHUSAMH, yMe
HUSIMH, IPAMCHSICT MX B CHUTYaIUsIX TIOBBIIICHHOM CII0KHOCTH.
CTyzeHT IeMOHCTPUPYET CHOPMHUPOBAHHOCTS JUCIUAIUTHHAPHBIX KOMIICTEHIIUH: OCHO
o1 76 10 90 «3a4TeHO» / BHBIC 3HAHUSI, YMEHUS OCBOCHBI, HO JIOIYCKAIOTCSI HE3HAYUTEIbHBIC OIIHOKH, HETOYH
«XOPOLIO» OCTH, 3aTPYAHCHUsSI TIPH aHATUTHYECKUX OTIepalnsiX, IepeHOCe 3HAaHUI U yMEeHUIi Ha H
OBBI€, HECTAH/IAPTHBIC CUTYAIIHH.
CTyzeHT AeMOHCTPUPYeT CPOPMHUPOBAHHOCTD TUCHUIUTMHAPHBIX KOMIIETCHIUI: B X0
«3a4TCHOY / Jie KOHTPOJIbHBIX MEPOTIPUATHH JJOIMYCKAFOTCS 3HAYUTEILHBIC ONIMOKH, TIPOSBIISICTCS O
ot 61 1o 75 «YIOBJICTBOPHUTENh | TCYTCTBHE OT/ACIHHBIX 3HAHUH, YMEHHH, HABBIKOB 10 HEKOTOPBIM JHCIUILTHHAPHBIM K
HO» OMITCTCHIIHSIM, CTY/ICHT HCIBITHIBACT 3HAYUTEIILHBIC 3aTPYTHEHUSI TIPU OTICPUPOBAHU
Y 3HAHUSMH ¥ YMEHUSIMU TIPH WX TIEPECHOCE Ha HOBBIC CHTYAITHH.
«e 3auTeHO» / V cryneHra He ¢OPMUPOBAHEI AUCIUILTMHAPHBIE KOMIICTCHIINH, TIPOSIBIISIETCS HEZOC
ot 41 o 60 «HEYJOBJIETBOPHTE Y OpMHPOBa! P » 1P
TAaTOYHOCTh 3HAHUIA, YMCHUI, HABBIKOB.
JIBHOY»
«HE 3aYTCHOY /
JlucuuiuinHapHbIe KOMITETEHIIMU He cOpMHUpOBaHbl. [IposBIIseTcs MOJHOE MM HpaK
ot 0 110 40 «HEY/IOBJIETBOPUTE - o
EHO» THYECKH MTOJHOE OTCYTCTBHE 3HAHHI, YMEHHUI1, HABBIKOB.

5 IlpumepHbIe OLIEHOUYHBbIE CPEACTBA

5.1 Ilpumepsl 3a1aHUH AJIs1 BHINOJHEHUS NPAKTHYECKHX PadoT

3adanue 1: Hamucanue MporpaMMHOIO KOJIa, TO3BOJISIONIETO ITOTOTOBUTh JTAHHBIC JIJIS
aHaM3a W BU3yamm3auu (paboTa ¢ TPOIMYyCKaMH, TPUBEICHUE MAHHBIX K CTaHAAPTHOMY
TaOJIMYHOMY BUAY H T.1.)

3aoanue 2: HanucaHue nporpaMMHOIO K0Jia, ITO3BOJISIOIIETO MOCTPOUThH MPAaBUIIbHBIE
JTUarpaMMbl pacripeieNieHus A KaXI0ro THUIA TaHHBIX, O0bSICHEHNE TTOMYYEHHBIX Pe3yIbTaTOB.

3aoanue 3: Hamucanwe mTpOrpaMMHOTO KoJa JUIsl TPOBEICHUS OMUCATEILHOM
CTaTHCTUKH JTAHHBIX, BU3yaIu3alus U 0O0bsICHEHHE MOyY€HHBIX PEe3yIbTaTOB.

3aoanue 4: Hanmcanme mPOrpaMMHOTO KOJa JUII TPOBEICHUS PACHIUPEHHOTO
YaCTOTHOTO aHallM3a, AaHalh3a B3aUMOCBSI3€H MEXIy KaTeropHalbHBIMH IE€PEMEHHBIMU,
BU3YaTH3aIus ¥ 00ObSICHEHNE TIOTYICHHBIX PE3YJIbTATOR.

3aoanue 5: Hanucanue nporpaMMHOTO KO, TO3BOJISIOINIETO CO3/1aBaTh HaTadpeiiMbl 1
Cpe3bl, MPOBOJIUTH 0a30BBIC OlEpanuy Haja jaartadpeiiMamMu C WCIOJIB30BAHUEM CTaHIAPTHBIX
METOJIOB O0ObEIMHEHUS JAHHBIX, IPOBOANUTH OIICHKY KauecTBa JIaHHBIX.

3a0anue 6: 3arpy3ka JaHHBIX C TOMOINBIO CHUCTeM Kiacca low-code u no-code,
MPOBEJICHUE MOATOTOBKH JaHHBIX, X MPEABAPUTENBHOTO aHaIn3a U Buzyanuzanuu. OObsiCHeHHe
MOJTyYEHHBIX PE3yIbTATOB.

Kpamkue memoouuecxue ykazanus

[Tocre BEITIOTHEHMS KaXI0H PAKTHYECKON padOThI CTYACHT JIOJIKEH MPEACTABUTh OTYET
0 €€ BBIMOJTHEHHH, a TAK)KE OTBETHTh HA COIMYTCTBYIOININE BOMPOCHI IO TEME.

IIxana oyenku

ba
Ne | mn
Bl

10 | CryzmeHT 1eMOHCTPHPYET YMEHHSI Ha HTOTOBOM YPOBHE: yMeeT CBOOOIHO BBINOIHATH MPAKTUUSCKUE 3aAaHMs, IIPe

Omnwcanne

5 -1 | mycmoTpeHHBIE IPOrpaMMoii, CBOOOAHO OIEepPHUPYyeT NPHOOPETCHHBIMU YMEHUSIMHU, IPUMEHSET UX B CUTYAIUsIX 110
1 BBIIIEHHOM CJIOXKHOCTH.
8 CTyIoeHT IeMOHCTPHPYET YMEHHS Ha CPEJTHEM YPOBHE: OCBOWII OCHOBHBIE YMEHUS, HO JJOMYCKAIOTCSl HE3HAUUTEIh
4 9 HBIE OMINOKH, HETOYHOCTH, 3aTPyIHEHHUS TP aHAJTUTHYECKHIX OTepaInsiX, IIEpeHOCe YMEHUI Ha HOBEIE, HECTaHa

PTHBLIC CUTYaAllUHN.




CTyzeHT 1eMOHCTPUPYET YMEHHMS 1 HABBIKM Ha 6a30BOM ypOBHE: B X0JI€ KOHTPOIbHBIX MEPONPHUITHH TOMYCKAIOT

6— Cs 3BHAYUTCJIbHBIC OLI_II/I6KI/I, IPOABIIIETCA OTCYTCTBUE OTACJIBHBIX yMCHHﬁ, HaBBIKOB I10 ,Z[PICLIPIHHPIH&pHOfI KOMIIETC
7 HIMH, UCIIBITBIBAIOTCA 3HAYUTECIIbHBIC 3aTPYAHEHUS IIPU ONICPUPOBAHUN YMEHUSAMHU U IIPU UX NIEPEHOCE HA HOBBIC
CHUTYaluH.

3- CTyZ[eHT JACMOHCTPUPYET YMECHUA U HaBbIKU Ha YPOBHE HUKE 0a3oBoro: NPOABJIACTCS HEAOCTATOYHOCTDH yMeHI/Iﬁ u
5 HaBbIKOB.
0- .
2 CTy,Z[eHTOM TPOABJIACTCA IMOJHOE UIIH IMPAKTUYECKU MTOJIHOC OTCYTCTBUE YMEHHUU U HAaBbIKOB.

5.2 KoHTpoJILHBII TecT

Tect 1: Anaian3 nanabix 1 Data Science

Kakoii MeTos ucnosnb3yercs uisi yMEHbIICHUS MTepeoOydeHrs] B HEUPOHHBIX ceTsiX?
a) YBenuueHue KOJIMYecTBa CII0eB

b) Dropout

¢) YBenuuenwue learning rate

d) YMeHnbI1eHnEe KOTUYECTBA IMOX

Yro uzmepsier metpuka F1-score?

a) TOYHOCTH U IOJTHOTY OJTHOBPEMEHHO

b) ToabKO TOYHOCTH

¢) TosibKO MOJIHOTY

d) Cpennee apudmeTnueckoe BceX METPUK

Kaxoit anroputm HE sBiisieTcst anroputMoM KiiacTepu3aium?

a) DBSCAN

b) K-means

¢) Random Forest

d) Hierarchical clustering

Urto Takoe "XoJ0AHbIN cTapT" B pEKOMEHIaTeJIbHBIX CUCTEMAX ?

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

¢) OTcyTCTBHE TaHHBIX B CUCTEME

d) YcrapeBanue monenu

Kaxoit meton HE ucnons3yercs as 06paboTku qucbananca KiaccoB?
a) Undersampling

b) Oversampling

C) YBenuuenue learning rate

d) Ucnonp30BaHue BECOB KJIaCCOB

Yro takoe "transfer learning"?

a) Mcnonb3oBanue npeno0dyuyeHHON MOIeTH )11 HOBOM 3a/1auu

b) [lepeHoc naHHBIX MEXY cepBepamMu

¢) Obyuenue 6e3 yaurtens

d) ABToMaTHuecKoe MallluHHOE 00y4YeHHe

Kakoli Tunn HeMpOHHBIX ceTell JIyulle BCero MoAXoAuT g 00paboTKy n300pakeHnit?
a) [TonHOCBsI3HBIE ceTU

b) PexyppeHTtHbie ceTn

¢) CBepTouHbIE CETH

d) ABTOKOIUPOBITUKA

Yro Ttakoe "batch normalization"?

a) Hopmanu3anust BXOJTHBIX JaHHBIX

b) Hopmanu3aius akTuBanuii MEXy CIOSIMH

¢) YMmeHsbIieHue pazmepa o6arua

d) YBenuuenue ckopoctu o0yueHHs

Kaxoit aniroput™ ONTUMH3AINH Yallle BCETO UCTIOIB3YeTCs B IITy0OKOM 00ydeHUH?
a) ['panueHTHBIN cIycK




b) CroxacTuyeckuii rpaJIueHTHBIH CITyCK

c) Adam

d) K-means

10. Yro TaKkoe "attention mechanism" B HEHPOHHBIX ceTsx?
a) MexaHu3m BBIJICIICHUS BaXKHBIX qyacrei BXOJTHBIX JTAHHBIX
b) Meton peryisipu3anuu
c) Tun byHKIUHA aKTHBAIlUN

d) Cnoco0 uHUITMAIN3aluKA BECOB

Tect 2: KomnbloTepHble TeXHOJIOTHM KAaK HMHCTPYMEHT XpaHeHHs, 00pa0oTkwm,
aHAJM3a U NPeACTABJICHHA JaHHBIX

1. Kakoii Tum 6a3pl JaHHBIX onTUMalIeH Jyis XpaneHus JSON-1oKkymMeHTOB?
a) Pensanmonnas
b) JIokyMEHTOOpHUEHTHPOBAHHAS
¢) 'padoBas
d) Knrou-3naueHue
2. Kaxoii s3Ik micrionb3yercs 1t padboTsl ¢ Apache Spark?
a) SQL
b) Python (PySpark)
c) HTML
d) CSS
3. Kakoii popMmaT naHHBIX 00eCreunBaeT CXeMY AJIsl CTPYKTYPUPOBAHHOTO XpaHEHHUS?
a) CSV
b) JSON
c) Parquet
d) TXT
4. Kakas TeXHOJOTHS UCIIOIb3YeTCs I OBICTPOTO MOKMCKA 110 OOJIBIIUM JAHHBIM?
a) Elasticsearch
b) Microsoft Excel
c) Adobe Acrobat
d) WinZip
5. Kakoit uactpyment HE oTHOcHTCS K cucTemMaM yripaBieHus 0a3aMu JaHHBIX?
a) MySQL
b) MongoDB
c) PostgreSQL
d) Microsoft PowerPoint
6. Kaxkoii mpoTokon ucnonb3yeTcs A nepegadyr MOTOKOBBIX JaHHBIX?
a) HTTP
b) FTP
c) MQTT
d) SMTP
7. Kakast TeXHOJIOTHS MMO3BOJISET BBHITTONHATE SQL-3ampock! k 60IbIIMM TaHHBIM?
a) Apache Hive
b) Microsoft Word
¢) Adobe Photoshop
d) WinRAR
8. Kaxoii popmaT NaHHBIX HUCTONB3YETCS I XpaHEHUs TPadOBBIX CTPYKTYp?
a) CSV
b) XML



10.

c) RDF

d) JSON

Kakoli HHCTpyMEHT HCI0JIb3yeTCs AJIsl OpKECTpallii KOHTEHHEPOB?
a) Docker Compose

b) Microsoft Excel

c¢) Adobe Illustrator

d) WinZip

Kaxkas TexHoorus HCIIOJIB3YECTCA AJId XpaHCHH BPEMCHHBIX pHI[OB?
a) Redis

b) InfluxDB

c) MySQL

d) PostgreSQL

Tect 3: Poccuiickie TeXHOJIOIHUA B 00J1ACTH JAHHBIX

Kakoii poccuiickuii ppeiimBopk mist ML paspaboran Sanexcom?
a) CatBoost

b) TensorFlow

c) PyTorch

d) Scikit-learn

Kakoii poccuiickuii cepBHC MPEIOCTABIAECT aHAIUTHUKY B peajbHOM BpEeMEHU?
a) Slnnexc.Merpuka

b) Google Analytics

c) Adobe Analytics

d) Mixpanel

Kakoli poccuiickuii npoaykrt siBisiercst ananorom Snowflake?

a) Sugexc.O6mako Data Platform

b) 1C:Ilpeanpusitue

¢) Tunbkod Data Warehouse

d) Coep.AHanuTnka

Kakoiil poccuiickuii HHCTPYMEHT UCIIOIB3YETCs JUIsl YIPABJICHUS JaHHBIMU?
a) DatalLens

b) Tableau

c) Power BI

d) QlikView

Kaxoit poccutickuii ceppuc npenoctasisier NLP API?

a) Sunexc.O6mako SpeechKit

b) Google Cloud NLP

c) AWS Comprehend

d) IBM Watson

Kaxoit poccuiickuii mpoAyKT UCTIONB3YyeTCs sl 00paOOTKU MOTOKOBBIX JTAHHBIX ?

a) Sunexc.lTotoku

b) Apache Kafka

¢) Apache Flink

d) Apache Spark

Kakoli poccuiickuii ”HCTPYMEHT I BU3yalu3alii I€01aHHbIX ?
a) Annexc.Kapter API

b) Google Maps API

¢) Mapbox

d) OpenLayers
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Kakoii poccuiickuii ppeiiMBopK 1 ri1y00Koro o0ydeHus?

a) DeepPavlov

b) TensorFlow

c) PyTorch

d) Keras

Kaxoit poccuiickuii cepBUC MPeOCTABIAET AHAIUTHKY JIJIs1 On3Heca?
a) Slunexkc.Merpuka

b) Google Analytics 360

c) Adobe Analytics

d) Amplitude

Kakoli poccuiickuii poAyKT UCTIONB3YETCS ISl XpaHSHHsI 1 00pabOTKU OOIBIINX
INAHHEBIX?

a) ClickHouse

b) Apache Hadoop

c) Apache Spark

d) Elasticsearch

Tect 4: IlpoaBUHYTBIEe METOAbI AHAIN3A JAHHBIX H MAIIMHHOTO 00y4YeHUs

Kakoil MeTo rcniosb3yeTcs A1 HHTEPIPETaluu pe3yabTaToB paboThl CI0KHBIX ML-
Mojienei?

a) LIME

b) PCA

c) K-means

d) ARIMA

Yro Takoe "nmuddepeHimanbHas IPUBaTHOCTL" B KOHTEKCTE aHAIN3a JJaHHBIX ?
a) MeTo 3aniiThl IepcoOHATbHBIX JaHHBIX

b) Anroputm Kinactepuzauu

¢) TexHuka yBenMueHHUs JaHHBIX

d) Meron Bu3yanu3zanuu

Kakoii anroputm ncnonb3yercs UIsi TeHepauy HOBBIX JaHHBIX, TOXOXKHUX Ha
00yyaroIyro BIOOPKY?

a) GAN (Generative Adversarial Networks)

b) SVM

¢) Random Forest

d) KNN

UYro uzmepsieT MeTpuKa "TOYHOCTH B top-K"?

a) TouHoCTb cpenn nepBhIX k pexkomMeH1anui

b) [TonHOTY NpenckazaHuii

¢) CpenHIo0 TOYHOCTh

d) Bpems BeInosiHeHUs 3ampoca

Kakoii MeTon ucnomb3yercs 1ist 00paboTku ectecTBeHHOTO sA3bika (NLP)?

a) Word2Vec

b) K-means

¢) Linear Regression

d) Decision Trees

Yro takoe "MHOropykuit 6anaut" (multi-armed bandit) B KoHTeKcTe aHaNM3a JaHHBIX?
a) AJTOPUTM JJTsI TECTUPOBAHHUSI THUITOTE3

b) Meron knacrepuzanuu

¢) TexHuka Bu3yalu3anuu

d) Crioco6 xpaHeHus: JaHHBIX
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Kakoii Tun HepOHHBIX CeTel UCTIONb3YyeTCs Uit 00pabOTKU MOCIEJ0BATEIBHOCTEH?
a) RNN (Recurrent Neural Networks)

b) CNN

c) GAN

d) Autoencoders

Yro Takoe "obOydenue ¢ nogkperuieHuem" (reinforcement learning)?

a) OOyueHue yepe3 B3auMOJICHCTBUE CO CPEIoit

b) OOy4eHHEe Ha pa3MEUYCHHBIX JAaHHBIX

¢) O0yuenue 6e3 yuutens

d) Meron knacTepu3anuu

Kakoii anroput™ UCONIb3yeTcs Isl YMEHBIIICHHUS PAa3MEPHOCTH B HEIMHEHHBIX CITydasx?
a) t-SNE

b) PCA

c) LDA

d) SVD

Yro Takoe "pynkuus nmoteps Xnvrobdepa" (Huber loss)?

a) KomOunanus MSE u MAE

b) Merton kinacTepu3anuu

¢) TexHuka Buzyain3anuu

d) AnropuT™M peKoMeHIaIui

Tect 5: KomnbloTepHble TeXHOJIOTHM KAaK HMHCTPYMEHT XpaHeHHs, 00padoTkw,

AHAJIN3a U NpeacTaBJACHUA JAHHBIX

1.

Kakoil Tun unekca ycKopsieT MOMCK B CTOJI0LAX ¢ TEKCTOBBIMU JJaHHBIMU?
a) B-nepeso

b) Xom-unaeke

¢) OOpatHbIil HHACKC

d) R-nepeBo

Kakoii (hopmart gaHHBIX ONTUMAJIEH AJIsl XpaHEHHSI BIIO)KEHHBIX CTPYKTYp?
a) CSV

b) JSON

c) XML

d) Parquet

Kakoii s13b1k ucnosb3yetcs 1 3amnpocos B ClickHouse?

a) SQL

b) NoSQL

c) GraphQL

d) Python

Kakoli nHCTpyMeHT ncnoisb3yercs s opkectpauuu ETL-nipoueccos?

a) Apache NiFi

b) Apache Kafka

c¢) Apache Spark

d) Apache Hadoop

Kakoli mpoTokos ucnoab3yercs Ui Mepeiad TaHHbIX MEX]ly MUKpOcepBHCcaMu?
a) HTTP

b) gRPC

c) FTP

d) SMTP

Kakoii Tun 6a3bl TaHHBIX UCTIONb3YeTCA U1 XpaHeHus TpagoB?

a) MongoDB



10.

b) Neo4j

¢) Redis

d) Cassandra

Kakoif ”HCTpYMEHT UCIOJIb3YyeTCs ISl MOHUTOPUHTA JAHHbBIX ?
a) Grafana

b) Tableau

c¢) Power BI

d) Excel

Kakoii popmat nanusix ucnons3yercst B Apache Katka?

a) CSV

b) JSON

c) Avro

d) XML

Kakoif ”HCTpYMEHT UCIOIB3YyeTCs JJIsl YIIPABICHUS METaJaHHBIMU?
a) Apache Atlas

b) Apache Spark

c¢) Apache Hadoop

d) Apache Kafka

Kakoli Tun XxpaHuiauiia UCIoJib3yeTcsl 1Sl aHAIMTUYECKUX 3aIpOCOB?
a) OLTP

b) OLAP

c) Key-Value

d) Document

Tect 6: CucremMbl XpaHeHHs U BU3YAJIH3AUMHU JAHHBIX. POCCHIICKHIT CerMeHT PbIHKA

Kaxkoii poccuiickuii ananor Tableau cymiecTByeT Ha peIHKE?

a) Slnnexc.Merpuka

b) DatalLens (ot Anaexca)

¢) 1C:Ilpeanpusitue

d) Tunbkodd Ananutnka

Kaxas poccuiickas CYB/] nomymnsipHa 11t aHaTUTUKH OOJBIINX JaHHBIX ?
a) ClickHouse

b) Oracle

c) MySQL

d) PostgreSQL

Kakoii nuHCTpyMeHT BU3yanu3anuu pa3padoran komnanueit "Touka 3perus"?
a) Power Bl

b) Tableau

c) DatalLens

d) Qlik Sense

Kakas poccuiickas mnatdopma npeaocTaBisieT 00IauyHble PeleHUs Al XpaHEeHUS
JTaHHBIX ?

a) SAnnexc.O6mako

b) Google Drive

c¢) Dropbox

d) iCloud

Kakoii poccuiickuii cepBuc MpeaoCTaBIseT aHAIUTHKY BeO-Tpaduka?

a) Slnnexc.Merpuka

b) Google Analytics



c) Adobe Analytics
d) Facebook Insights
6. Kaxkas poccuiickas koMmnaHus pa3padaTbIBacT peHICHHs Isl 00paOOTKH OOJBIIIX
NAHHEBIX?
a) CoepTex
b) Microsoft
c) IBM
d) Oracle
7. Kaxoii popmaT BU3yanu3aiuu JIydiie BCEro MOIXOIUT JJIsl BPEMEHHBIX PSIOB?
a) Kpyrosas auarpamma
b) JIuneiinsit rpadux
¢) duarpamma paccessHus
d) I'mcrorpamma
8. Kakas poccuiickas miardopma npeaocTaBisieT HHCTPYMEHTBI AJ11 MAIIMHHOTO
00yueHnus?
a) TensorFlow
b) PyTorch
c¢) CatBoost (pa3paboTtan SHnekcom)
d) Scikit-learn
9. Kakoii unctpyment HE sBnsieTcst cucteMoi XpaHeHHs! TaHHBIX ?
a) Hadoop HDFS
b) Amazon S3
¢) Annexc.Obnaxo
d) Microsoft PowerPoint
10. Kakoii poccuiickumii cepuc npeaoctanisier API aist reoananmutuku?
a) Snnexc.Kaptol
b) Google Maps
c) Apple Maps
d) OpenStreetMap

Kpamxue memoouueckue yxkazanus

[Tocne mpoxXoXaeHUsI TEOPETUYECKON YaCTH, CTYACHTHI IOJKHBI 3aKPENUTh MaTEpUal IPU
MTOMOIIY KOHTPOJIBHOIO TECTA.

Llkana oyenxu

Ornenka Bbamnsl Omnucanue
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: AHanum3 gaHHbIX n Data Science

1. Kakow meTog ncnonb3yeTcs ANA YMeHbLUeHUs nepeobyyeHns B HEMPOHHbIX
ceTax?
a) YBenmueHme KonnyecTtea C/I0OeEB
b) Dropout
C) YBennueHue learning rate
d) YMeHbLUeHMe KonnyecTBa 3nox
MpaBunbHbIN oTBeT: b) Dropout
2. Yrto n3amepset metpuka Fl-score?
a) TOYHOCTb ¥ MONHOTY OAHOBPEMEHHO
b) Tonbko TOUHOCTb
¢) Tonbko NoAHOTY
d) CpegHee apndmeTmueckoe Bcex MeETPUK
MpaBuabHbIV oTBET: a) TOUHOCTb U NMOJIHOTY OAHOBPEMEHHO
3. Kakow anroputm HE sBaseTca anroputMom knacrepmsaumm?
a) DBSCAN
b) K-means
¢) Random Forest
d) Hierarchical clustering
MpaBunbHbIN oTBeT: ¢) Random Forest
4. Yto Takoe "XONOAHbIV CTapT" B peKOMeHAATeNbHbIX CMCTEMaxX?
a) Npobnema pekoMeHAaLMIA AN HOBbIX NMOJb30BaTENEen/06BEKTOB
b) Canwkom 6bicTpoe obyueHre mogenm
¢) OTcyTCTBUME AAHHbIX B CUCTEME
d) YcrapeBaHuve mogenu
MpaBuabHbIK OoTBeT: a) Npobnema pekomMmeHgaUUt ANA HOBbIX
nosnb3oBartenen/ob6bekToB
5. Kakou metog HE ncnonbsyetca ans obpabotkm ancbanaHca knaccos?
a) Undersampling
b) Oversampling
C) YBennueHue learning rate
d) lcnonb3oBaHMe BeCcoB K1accoB

MpaBuabHLbIV OTBeT: ¢) YBennueHue learning rate



6. Yro Takoe "transfer learning"?
a) Nicnonb3oBaHue npesobyyeHHOM MOZenn AN HOBOM 3a4aum
b) MNMepeHoc aaHHbIX MeXay cepBepamu
c) ObyueHmne 6e3 yuntens
d) ABTomaTnuyeckoe MalWmMHHOe obyyeHne
MpaBunbHbIN oTBeT: a) Ucnonb3oBaHue npeaobyueHHOW Mmoaenu ans
HOBOW 3agauu
7. Kakow TMn HeMpOHHbIX CETeN lyylle BCero NoaxoauT ana obpaboTku
n306paxkeHnin?
a) NonHocCBA3HbIE CeTH
b) PekyppeHTHbIe ceTu
c) CBepTOUHbIE CeTU
d) ABTOKOAMPOBLLMKM
MpaBunbHbIV OTBET: ) CBepTOUHbIE CETU
8. Yro Takoe "batch normalization"?
a) Hopmanusaunsa BXOAHbIX AaHHbIX
b) Hopmanunsauma aktmBaumm Mexzay CnosMmm
C) YMeHbLUeHne pa3mepa batua
d) YBennueHue ckopoctn obyueHms
MpaBunbHbIN oTBeT: b) Hopmanusauusa aktmsauuin mexxay cnoamm
9. Kakow anroputm onTMMm3aumm yalie BCEro UCnoJib3yetcs B rnybokom
obyueHnn?
a) MpagneHTHbIV cnycK
b) CroxacTnuyeckmi rpagMeHTHbIN CnycK
¢) Adam
d) K-means
MpaBunbHbIV oTBeT: ¢) Adam
10. Yto Takoe "attention mechanism" B HEMPOHHbIX CETAX?
a) MexaHn3M BbifeNeHNA BaXHbIX YacTen BXOAHbIX AaHHbIX
b) MeTog perynspu3saymm
¢) Tvn dyHKLUMN aKTMBaLUM

d) Cnocob nHmMumranmsaumm Becos



MpaBunbHbIN oTBET: a) MexaHM3M Bbige/IeHMA BaXKHbIX YacTeW BXOAHbIX

AAHHbIX

Tect 2: KomnbloTepHble TEXHO/IOTUMW KaK MHCTPYMEHT XpaHeHus, o6pabotku,

daHa/im3a n npeacTtaB/iIeHNA AaHHbIX

1.

Kakow trn 6a3bl gaHHbIX onTuManeH ana xpaHeHuns JSON-a0KyMeHTOB?
a) PendauvoHHas

b) JokyMeHTOOpNEHTMPOBaHHaA

¢) 'padoBas

d) Kntou-3HaueHuve

MpaBunbHbIV oTBeT: b) lokymeHTOOpUeHTUpoBaHHasA

Kakow a3bIk ncnonbsyetca ans pabotbl ¢ Apache Spark?

a) SQL

b) Python (PySpark)

c) HTML

d) CSS

MpaBunbHbIV oTBeT: b) Python (PySpark)

Kakol popmat saHHbIx obecneunBaeTt cxemy A CTPYKTYPUPOBAHHOTO
XpaHeHnA?

a) CSV

b) JSON

¢) Parquet

d) TXT

MpaBuabHbIN OTBeT: ¢) Parquet

Kakas TexHonorvsa ncnonb3yerca ans 6bICTPOro novcka no 60abWM AaHHbIM?
a) Elasticsearch

b) Microsoft Excel

¢) Adobe Acrobat

d) WinZip

MpaBunbHbIN oTBeT: a) Elasticsearch

Kakown nHctpymeHT HE oTHOCKTCA K cnctemam ynpasneHna 6asamm JaHHbIX?
a) MySQL

b) MongoDB



10.

) PostgreSQL

d) Microsoft PowerPoint

MpaBunbHbIN oTBeT: d) Microsoft PowerPoint

Kakol npoTtokon ncnonb3yetcs A nepesayn NOoTOKOBbIX AaHHbIX?
a) HTTP

b) FTP

c) MQTT

d) SMTP

MpaBunbHbIV oTBeT: ¢) MQTT

Kakas TexHonorvsa nossonset BbINoAHATL SQL-3anpockl K 601bWNM AaHHbBIM?
a) Apache Hive

b) Microsoft Word

c) Adobe Photoshop

d) WinRAR

MpaBuabHbIK OoTBeT: a) Apache Hive

Kakol popmat faHHbIX MCMOAb3YeTCs AN XPaHEeHUs rpadOBbIX CTPYKTYpP?
a) CSV

b) XML

c) RDF

d) JSON

MpaBuabHbIN oTBeT: c) RDF

Kakon MHCTpYMEHT ncrnonb3yeTcs A8 OPKecTpaLmnmn KOHTEHepOoB?
a) Docker Compose

b) Microsoft Excel

¢) Adobe Illustrator

d) WinZip

MpaBunbHbI oTBeT: a) Docker Compose

Kakas TeXHONOrvsa NCnosib3yeTca ANA XpaHEH W BPEMEHHbIX PAfoB?
a) Redis

b) InfluxDB

c) MySQL

d) PostgreSQL

MpaBunbHbIl oTtBeT: b) InfluxDB



Tect 3: Poccuiickue TexHo10rMu B 061aCTU AaHHbIX

1. Kakou poccuiicknin dpenmeopk ana ML paspaboTaH AHAZeKCOM?
a) CatBoost
b) TensorFlow
c) PyTorch
d) Scikit-learn
MpaBuabHbIN OoTBeT: a) CatBoost
2. Kakown poccuinckmnii cepBmcC NpeaocTaBaseT aHaINTUKY B peasibHOM BPEMEHN?
a) AHgekc.Metpuika
b) Google Analytics
c) Adobe Analytics
d) Mixpanel
MpaBuabHbIK OTBeT: a) AHAekc.MeTpuka
3. Kakow poccumckuni NpoaykT feasetca aHanorom Snowflake?
a) AHpekc.Obnako Data Platform
b) 1C.Mpepnpusatne
¢) Tunbkodd Data Warehouse
d) C6ep.AHannTmka
MpaBunbHbIN oTBeT: a) AHaekc.O6n1ako Data Platform
4. Kakow poCCUNCKUI MHCTPYMEHT UCNO/b3YeTCA ANS YNPaBAeHNA JaHHbIMW?
a) DatalLens
b) Tableau
c) Power BI
d) QlikView
MpaBunbHbIV oTBeT: a) Datalens
5. Kakou poccumcknin cepsuc npegoctasnset NLP API?
a) Ainaekc.0bnako SpeechKit
b) Google Cloud NLP
¢) AWS Comprehend
d) IBM Watson

MpaBunbHbIN OoTBeT: a) AHAekc.06nako SpeechKit



6. Kakow poccninckmii NnpoayKT NCnoab3yeTca Ans 06paboTkm MOTOKOBbIX AAaHHbIX?
a) AHgekc.lloTokm
b) Apache Kafka
¢) Apache Flink
d) Apache Spark
MpaBunbHbIY oTBeT: a) AHaekc.[ToToku
7. Kakow poCCUMCKNIA MHCTPYMEHT ANS BU3yaan3aLmm reofaHHbIX?
a) Anpexkc.Kaptbl API
b) Google Maps API
¢) Mapbox
d) OpenlLayers
MpaBunbHbIN oTBeT: a) AHpekc.KapTbl API
8. Kakon poccuiickmii dpenmBopk ans rnybokoro obyueHns?
a) DeepPavlov
b) TensorFlow
c) PyTorch
d) Keras
MpaBuabHbIK OoTBeT: 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 A8 XpaHeHUs U 06paboTkm 60bLLMX
JAaHHbIX?
a) ClickHouse
b) Apache Hadoop
c) Apache Spark
d) Elasticsearch

MpaBuabHbIl oTBeT: a) ClickHouse

Tect 4: MpoaBUHYTbIE MeTOAbI aHa/In3a AaHHbIX U MalWMHHOro obyueHus



Kakon meToz ncnonb3yercs 414 MHTepNpeTaLmmn pesynbTaToB PaboTbl CIOXHbIX
ML-moaenen?

a) LIME

b) PCA

¢) K-means

d) ARIMA

MpaBuabHbIK OoTBeT: a) LIME

Yrto Takoe "guddepeHuymanbHaa NpMBaTHOCTL" B KOHTEKCTE aHan3a AaHHbIX?
a) MeTog, 3awmTbl NepcoHabHbIX AaHHbIX

b) Aaroputm Knactepusaymnm

) TexHunka yBeNnUyeHns AaHHbIX

d) MeTopg, Bn3yanmsauyunm

MpaBuabHbIN OTBeT: a) MeToA, 3aLmnTbl NEePCOHaNbHbIX AaHHbIX
Kakown anropnt™ ncnonb3yeTtcs ANA reHepaLmin HOBbIX JaHHbIX, MOXOXMX Ha
obyuaroLuyto BbI6OpKy?

a) GAN (Generative Adversarial Networks)

b) SVM

¢) Random Forest

d) KNN

MpaBunbHbii oTBeT: a) GAN (Generative Adversarial Networks)

Yto namepsert meTpuka "TOUYHOCTb B top-k"?

a) TouHoCTb cpean nepBbix k pekomeHzaLmi

b) MonHOTY NpeackazaHui

¢) CpesHIo0 TOYHOCTb

d) Bpems BbIMo/sHEHWSA 3anpoca

MpaBunbHbIN OoTBeT: a) TOUHOCTbL cpean nepBbix k pekomeHgauuin
Kakown meToz ncnonblyetcs ana o6paboTtkm ectecTBeHHOro sidbika (NLP)?
a) Word2Vec

b) K-means

¢) Linear Regression

d) Decision Trees

MpaBunbHbIV oTBeT: a) Word2Vec



6. Yrto Takoe "MHoropykumn 6aHamt" (multi-armed bandit) B koHTekcTe aHanm3a
AaHHbIX?
a) AnropuTm A8 TeCTMpOBaHUA rmnoTes
b) MeToa knactepmsaymm
¢) TexHuka BM3yanmsaymm
d) Cnocob xpaHeHns faHHbIX
MpaBuabHbIN OTBET: a) AITOPUTM AN1A TeCTUPOBaHNA rmnortes
7. KakoW Tmn HeMpOHHbIX CeTeil ncnonb3yeTca Ana obpaboTkm
nocnea0BaTeIbHOCTEN?
a) RNN (Recurrent Neural Networks)
b) CNN
c) GAN
d) Autoencoders
MpaBunbHbil otBeT: a) RNN (Recurrent Neural Networks)
8. Y10 Takoe "obyueHue c nogkpenneHnem" (reinforcement learning)?
a) ObyueHne yepes3 B3aNMOLENCTBUNE CO CPESOW
b) O6yueHne Ha pa3aMeYeHHbIX AaHHbIX
c) ObyueHune 6e3 yuntena
d) MeTtog knactepumzauum
MpaBunbHbIN oTBET: a) ObyueHue uepes B3aMmMmoaencTeme co cpeaomn
9. Kakow anroputm ncnosib3yetcs 418 yMEHbLUEHUA Pa3MEPHOCTU B HEIMHENHbIX
cnyyasx?
a) t-SNE
b) PCA
c) LDA
d) SVD
MpaBuabHbIY oTBeT: a) t-SNE
10. Y70 Takoe "dyHkuma notepb Xbtobepa" (Huber loss)?
a) Kombunayma MSE n MAE
b) MeTog knactepusaumm
¢) TexHwnka Bu3lyannsauyunm
d) Anroputm pekomeHzaumm

MpaBunbHbIN oTBeT: a) Kom6buHauus MSE n MAE



Tect 5: KomnbloTepHble TEXHONOIUN KaK MHCTPYMEHT XpaHeHus, o6paboTtku,

aHa/au3a v npeacTtaB/ieHNA AaHHbIX

1. Kakow Tvn nHAeKkca yckopsaeT Nouck B CTonbuax ¢ TeKCTOBbIMU AaHHBIMW?
a) B-gepeso
b) Xaw-nHaekc
c) ObpaTHbIN MHAEKC
d) R-aepeBo
MpaBunbHbIV OTBET: ) O6paTHLIN MHAEKC
2. Kakon dpopmat faHHbIX ONTUMAaNEH AN XPAaHEHWA BAOXEHHbIX CTPYKTYp?
a) CSV
b) JSON
c) XML
d) Parquet
MpaBunbHbIK oTBeT: b) JSON
3. Kakow a3blk ncnonbsyetcs ansa 3anpocos B ClickHouse?
a) SQL
b) NoSQL
c) GraphQL
d) Python
MpaBuabHbIN 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 nmpoToKo/ UCNOob3yeTca ANs nepesaun JaHHbIX MeXAy MUKPOCepBMcaMmn?
a) HTTP
b) gRPC
c) FTP
d) SMTP

MpaBunbHbIV oTBeT: b) gRPC



6. Kakow tmn 6a3bl AaHHbIX NCMONb3yeTCA ANA XpaHeHna rpados?
a) MongoDB
b) Neo4j
¢) Redis
d) Cassandra
MpaBunbHbIV oTBeT: b) Neo4;j
7. KakoWn MHCTPYMEHT MCMONb3yeTCA AN MOHUTOPUHTA AaHHbIX?
a) Grafana
b) Tableau
c) Power BI
d) Excel
MpaBunbHbIN oTBeT: a) Grafana
8. Kakon dpopmart saHHbIx ncnonbsyetcs B Apache Kafka?
a) CSV
b) JSON
c) Avro
d) XML
MpaBuabHbIN OTBeET: ) Avro
9. KakoW MHCTPYMEHT NCMOAb3yeTCs AN yNpaBieHNa MeTagaHHbIMU?
a) Apache Atlas
b) Apache Spark
c) Apache Hadoop
d) Apache Kafka
MpaBunbHbIV oTBeT: a) Apache Atlas
10. Kakov TMn xpaHuAnLLLA NCNOb3YETCA A5 aHANIUTUUECKMX 3anpoCoB?
a) OLTP
b) OLAP
c) Key-Value
d) Document

MpaBunbHbIi oTBeT: b) OLAP

Tect 6: Cucrtembl XpaHeHnA n Bnsyasimsayum AaHHbIX. Poccninckum cermeHTt PblHKa



Kakown poccuincknin aHanor Tableau cywectByet Ha pbiHKe?

a) Angexkc.MeTtpuka

b) DatalLens (oT AHAekca)

¢) 1C:MNpepnpuatme

d) TuHbkodd AHannTuKa

MpaBunbHbIi oTBeT: b) Datalens (ot AHAekca)

Kakas poccunckas CYB/, nonynspHa Ana aHaanTUKM 60abLLIMX AaHHbIX?
a) ClickHouse

b) Oracle

c) MySQL

d) PostgreSQL

MpaBuabHbI oTBeT: a) ClickHouse

Kakol MHCTpyMeHT BM3yanu3aumm paspabotaH koMnaHuer "Touka 3peHns”?
a) Power BI

b) Tableau

¢) Datalens

d) Qlik Sense

MpaBuabHbIK OoTBeT: c) Datalens

Kakas poccunckas nnatdopma npegocraBnseT obnauHble peleHmsa Ans
XpaHeHUs JaHHbIX?

a) Angekc.0Obnako

b) Google Drive

c) Dropbox

d) iCloud

MpaBunbHbIN oTBeT: a) AHAekc.061ako

Kakown poccninckmnin cepBmc npesocTaBaseT aHaanTuky Beb-Tpadpuka?
a) AHgekc.MeTpuika

b) Google Analytics

c) Adobe Analytics

d) Facebook Insights

MpaBuabHbIN OTBeT: a) AHpekc.MeTpuka

Kakas poccuickas koMnaHus paspabatbiBaeT pelleHms ans 06paboTkm 6oabLmx

AaHHbIX?



a) CbepTex

b) Microsoft

c) IBM

d) Oracle

MpaBuabHbIN oTBeT: a) C6epTex

. Kakown dopmat Busyannsauum nydiue BCero NOAXOAUT 418 BPEMEHHbIX PAJOB?
a) KpyroBas gmnarpamma

b) /InHenHbIN rpadmk

¢) Anarpamma paccesHus

d) N'mcrorpamma

MpaBunbHbIV oTBeT: b) JIHeHbIN rpaduk

. Kakas poccuiickaa nnatdopma npesocTaBaseT MHCTPYMEHTbI A1 MaLUMHHOTO
obyueHns?

a) TensorFlow

b) PyTorch

c) CatBoost (pa3pabotaH AHaekcoMm)

d) Scikit-learn

MpaBunbHbIl oTBeT: ¢) CatBoost (paspaboTtaH AHgekcom)

. Kakou nHctpymeHT HE ABnseTcs cncteMon XpaHeHUs AaHHbIX?

a) Hadoop HDFS

b) Amazon S3

¢) AHpekc.O6nako

d) Microsoft PowerPoint

MpaBunbHbIV oTBeT: d) Microsoft PowerPoint

. Kakou poccuiicknin cepsuc npegoctasnset APL ans reoaHannTmkn?
a) Angexc.Kaptobl

b) Google Maps

c) Apple Maps

d) OpenStreetMap

MpaBunbHbIV oTBeT: a) AHaekc.KapTbl
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