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

]_IeJ'IB OCBOCHHA AHMCLMIIJINHBI

3aKiodaeTcss B (OPMHUPOBAHUU Y OOYyYaromIMXCs

KOMHeTeHHI/Iﬁ B oOactu KOMIIBIOTCPHBIX TCXHOJIOI Wi W aHajn3a JaHHBbIX, H€O6XO[[I/IMBIX pI b

pellleHrs] HayYyHbIX W MPAKTHYECKHX 3a]ady, BKJIOYas cOop, oOpaboTKy, BHU3yalH3alUI0 U

HHTCPHPCTALNIO JAaHHBIX C UCIIOJIB30BAHUECM COBPEMCHHLIX HHCTPYMCHTOB U MCTOZ0OB. OcHoBHBIC

3aJa4d OCBOCHHA NHUCHHUIIIMHBI:

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

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

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

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

nponeccopamu (MS Excel, Open Office Calc), dopmatamu mannbIx (XIsx, csv, txt),

BBIABJICHUC U UCIIPABJICHUC OIINOOK.

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

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

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

8. HayuuTtbcs MHTEpIpeTHpPOBaTh Pe3ybTaThl aHATU3a U IPUMEHSTh UX IS

IIPOTHO3UPOBAHUS U IIPUHATHUS PELLICHUI.
[TnanupyembIMH pe3ysibTaTaMyd 00y4EHUS MO AUCLUILIMHE (MOLYJIIO), SIBJIAIOTCS 3HAHUA,

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

COOTHECCHHBIX C IUIAHHUPYEMBIMH pe3yJIbTaTaMHi OCBOCHHS 00pa30BaTENIbHON MPOrPaMMBL,
npezcTasieH B Tabnuue 1.

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

PesynbTarel 00yueHus IO JUCIUILTUHE

Koxu Konn
OpMYJIHPOBKA
Haszsanue OIIOII BO, dopmyaupoBKa Q)Himixafopa Kon
COKpaIlIeHHOE
KOMIIETEHIIUU JOCTHIKECHUSA pe3yib DopmynupoBKa pe3yibTaTa
KOMITCTEHIINT
TaTa
42.04.05 OIIK-6 : Cnocoben | OIIK-6.38 : P/l 3HaHUEe | COBPEMEHHBIX
«MenuakoMMyHHKAIMM) | OTOMpaTh U [Mpumenser HalpaBJICHUH
(M-MK) BHEJPSTH B IIPOLIECC | MpOorpaMMHBIE pa3BUTHA
MEIMaIPOU3BOACTBA | MHCTPYMEHTAIbHBIC KOMITBIOTEPHBIX
COBPEMCHHBIE CpencTBa /IS TEXHOJIOTHH
TEXHUYECCKHE peueHus PJI1 YMeHue | npuMeHsTh
cpeacTBa u CTaH/apTHBIX 3a/1a4 COBPEMEHHBIE
uH(opMaLOHHO- npodecCHOHATIBHON HarpaBJICHHUsI
KOMMYHUKAIIMOHHBIC | ACATCIBHOCTU KOMITBIOTEPHBIX
TEXHOJIOTUHU TEXHOJIOTHH IS
XpaHEeHHs,
00paboTKH 1
MpEeACTaBICHUS
JTAHHBIX
P11 HaBeik | paboTsl ¢
HHCTPYMEHTAMHU
ABTOMAaTU3UPOBAHHON
00paboTKn

nHpopManuu




B mpomecce ocBoeHUS TUCIMIUIMHBI PEMIAIOTCS 3aadll BOCIHTAHUS TapMOHUYHO
pPa3BHUTOM, MATPUOTUYHONW W COIMAILHO OTBETCTBEHHOW JIMYHOCTH HAa OCHOBE TPAIMIIMOHHBIX
POCCHUHCKHUX TyXOBHO-HPABCTBEHHBIX U KYIbTYPHO-UCTOPHUYECKHUX IIEHHOCTEH, MPEICTaBICHHBIC
B TaOnuie 1.2.

Tabmuua 1.2 — L{eneBbie OpueHTHPHI BOCIIUTAHUS

BocnurareabHblie 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 MEBIIICHHE
MBIINIJICHUA

fl)opanOBalme KOMMYHUHKATUBHbLIX HABBIKOB U KYJIbTYPbI 0o0IeHusT

®dopMHUPOBAHUE HABBIKOB MTYOIUYHOTO Bzaumonomonis u YMmenue paboTaTh B KOMaHJIE U
BBICTYIUICHUS U MPE3EHTAllUN CBOUX UAEH B3aUMOYBaXKEHUE B3aUMOIIOMOIIb

2 MecTo aucuuniuHbl (MoayJsi) B ctpykrype OIIOIT

Hucuumnnuna «TexHonorun VICKycTBEHHOTO UHTEIIEKTa» OTHOcUTcsS K bioky 1
Jucuunauael (MOIYIIH)

3. O0bem AuCHUNIMHBI (MOAYJIS)

O0bemM JUCHUIUIMHBI (MOAYJSl) B 3aYETHBIX E€IUWHUIIAX C YKa3aHUEM KOJIMYECTBA
aKaJeMUYEeCKUX YacoB, BBIJCIICHHBIX Ha KOHTAKTHYIO paboTy ¢ oOydaromumucs (Mo BHAAM
y4eOHBIX 3aHATUI) U HA CAMOCTOATEIbHYIO paboTy, IPUBE/IEH B TabauIe 2.

Tabnuua 2 — O6mas TpyJ0eMKOCTb AUCHUIUINHBI

C Tpyno- O0BbeM KOHTaKTHOH paboTHI (Yac)
eMecTp | eMKOCTb
Popma Yacts (?I?I)I/(l) ) Bueaynu- Popvia
Haspanne OIIOII BO | o6yue- AynuropHas CPC [ arrec-
st i1 Kypc TOpHAas A
(300, (3.E) | Bcero 1
0300) nek. | mpak. | ma6. | ITA | KCP
42.04.05 300 | Mo1E | 1 2 17 | a2 o] 1] o0]ss 3
MennakoMMyHUKaIHN

4 CTpyKTypa U co/iepKaHue M CUMILIUHBI (MO1YJIs1)

4.1 Ctpykrypa nucuuniunsl (moay.as) niast 300

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

Tabnuma 3.1 — Paznens! JUCHUIUIMHBL (MOAYJIS), BUABI YUeOHOU EeATeIbHOCTH U (hOpMBI
TeKy11ero 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 (nara obpamenus: 18.06.2025).

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: 18.06.2025).

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 (nara obpamenus: 18.06.2025). — TekcT : 37€KTPOHHBIN.

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: 18.06.2025). — TekcT : 37€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: 18.06.2025). — 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: 18.06.2025). — TekcT : 371€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

Hazpanue OIIOII BO, Koz dpopmynuposia komnerenn Kox n popmynupoBka HHIAKATOPA JOCTIDKCHHS
COKpAILCHHOE u KOMIIETCHIINH
42.04.05 «Memnaxkom | OIIK-6 : Criocoben oroupats u BHe | OIIK-6.3B : [IpuMeHseT nporpaMMHBIE HHCTPYM
MYHUKaLU) JPATH B IIPOLIECC MEAMATIPOU3BOJICT | SHTAJIBHBIE CPE/ICTBA JJISl PELICHUS! CTaHAapPTHBI
(M-MK) Ba COBPEMEHHBIE TEXHUYECKHE Cpe | X 3a/1au npoghecCHOHATIBHON AESTEIbHOCTH
JICTBA ¥ MH()OPMALTMOHHO-KOMMYHHU
KaI[HIOHHBIE TEXHOJIOTUH

KommeTeHniust cunraercsi chOpMUPOBAHHOW Ha JAHHOM 3TaIle B ClIy4ae, €CIIU MOIy4CHHbIC
pe3ynabTaThl OOYYeHHs [0 JUCHUIUIMHE OLICHEHBI IOJOXKHUTENBHO (JMana3oH KpPHTEPHEB
OLICHUBAHUSI PE3YJIbTaTOB O0YUCHHS «3a4TCHOY, «YIOBICTBOPUTEIBHOY, «XOPOIIOY, KOTITHIHOY).
B ciydae OTCYTCTBUSI IMOJIOXUTEIBHON OIIGHKH KOMIICTCHLMS HA JAHHOM JTalle CYUTACTCS
Hec(OPMUPOBAHHOM.

2 [loka3aTe/iu OLleHUBAHUS NJIAHUPYEMBbIX Pe3yJIbTATOB 00y4YeHHUs

Komnerennust OIIK-6 «Crioco6eH oTOMpaTh U BHEAPSTH B TIPOIIECC
MEAMANpPOU3BOICTBA COBPEMEHHBIE TEXHHUUECKHE CPECTBA U HH(DOPMALIMOHHO-
KOMMYHUKAITHOHHBIC TEXHOJIOTUM

Ta6muma 2.1 — Kpurepuu OlleHKH WHIUKATOPOB JIOCTHKEHUS KOMITCTCHIINH

Pe3ynbraThl 00y4eHuUs 0 TUCIUILIMHE
Kox n popmymuposka unpukar | Ko | Tu Kpurepun orieHnBaHus pe3yabT
opa JOCTWXeHHs KoMmereHnuu | A [ I aToB 0Oy4YeHUs
pe | pe Pesynbrar
3- | 3-
Ta | Ta
OIIK-6.3B : [IpumensieT mporpa Pl 3H | COBPEMEHHBIX HalpaBJEHUH pa | NOHMMaHUE pa3HUILIBI HANIpaBie
MMHbIE HHCTPYMEHTAJIbHBIE CPe | 4 aH | 3BUTHA KOMIBIOTEPHBIX TEXHON | HHH Pa3BUTHA KOMITBIOTEPHBIX
JICTBA JUISl PEIICHNs CTaHIapTH ne | ormi TEXHOJIOTHH
bIX 32/124 IPO(ECCHOHANBHOM J| v NPUMEHATH COBPEMEHHBIC HAIIP
eSTENbHOCTH P/l | Me | aBneHMS KOMIIBIOTEPHBIX TEXHO | TIOHMMaHWE OCHOBHBIX METOJIOB
1 HU | Jorwit it XpaHeHus, 00paboTK | pabOTHI C TaHHBIMH
e 1 ¥ TIPEJICTABICHUSI JTAHHBIX
CKOPOCTH ¥ TOYHOCTH BBITIOJTHE
Pl Ha | pabGotsi ¢ WHCTPYMEHTAMH aBTO | O onepanii 06pado
BBl | MaTH3MPOBAHHOW 00PaOOTKHU U
1 « HepopMaIH TKH JaHHBIX B CHIEIIMATU3UPOBA
HHOM 110

Tabnuiia 3amosHgeTcs B COOTBETCTBUU C pazzaenoMm 1 PaGodeil mporpaMmbl TUCHUIUIHHBI

(Momyst).

3 IlepeyeHb OLIEHOYHBIX CPEACTB

Tabmuua 3 — IlepedyeHpb OLIEHOYHBIX CPEJCTB MO TUCHMILIMHE (MOIYIIIO)

HammeHoBaHME OLIEHOYHOTO CPEICTBA U TP

encrasienne ero B POC

Kountponupyemsbie mianupyemele pe3 | Konrponupyemsbie Tembl [

YJIbTaThI o6yquI/m HUCIUIIIINHBI

IIpomexxyTouHas aT

Texymmii KOHTPOJIb
yit p TecTalys




4 Onucanue Npoueaypbl OCHUBAHUS

KauectBo copmupoBaHHOCTH KOMIETEHIMM Ha JaHHOM JTale OICHUBAETCS I10
pe3ynbTaTaM TeKYIIMX U MPOMEXKYTOUHBIX aTTECTAIMI MPHU MOMOIIM KOJIWYECTBEHHON OIICHKH,
BBIPOKEHHOW B Oaymiax. MakcumaibHas cymMma 0ayuioB IO JUCHMIUIMHE (Momynro) paBHa 100
Oamnam.

KauecTBo c(hopMHPOBAaHHOCTH KOMIICTCHIIUI HA IAHHOM JTaIe OIEHUBACTCS 110 Pe3yIbTaTaM
TEKYIIUX U MPOMEKYTOYHBIX aTTECTAIMHA TPU TIOMOIIH KOJIHYECTBEHHOW OLIEHKHU, BBIPAYKCHHOM
B Oaytax. MakcumalibHas Cymma OayuioB 1mo AucuuruinHe (Moayio) pasHa 100 Gammam.

Bun yaeOHOI nesTenbHOCTH OuenouHoe CPEACTBO

IpakTnueckas pabora | Tecr Htoro
Jlexuus 10 10
TIpoMexyToUuHast aTTeCTaIHs 30 30
IIpakTuydeckue 3aHATUSA 60 60
CamocrosiTensHas pabora
Hroro 60 40 100

CyMmMma 0aioB, HAOpaHHBIX CTYEHTOM IO BCEM BUJaM y4eOHOM IESITEIbHOCTH B paMKax
JMCIATUTMHBI, TIEPEBOIUTCS B OLIEHKY B COOTBETCTBUU C TAOJIUIICH.

CymmMma Gamto
B
Or11eHKa 110 IPOMEK
YTOYHOM arTecTanmy | XapaKTepUCTHKA KayecTBa cOPMHPOBAHHOCTH KOMIIETCHIIUH
O JUCLM | H
IIJIMHE
CTYICHT IEMOHCTPUPYET CHOPMUPOBAHHOCTD JUCIUILTMHAPHBIX KOMITCTCHITHIA, OOH
«3a4TEHOY / apy>XKHBaeT BCECTOPOHHEE, CHCTEMAaTHYECKOE U TITyOOKOe 3HaHNE yueOHOTO MaTepua
o191 110 100 112, yCBOMIT OSHOBHyIO JII/IT?paTypy 1 3HAKOM C JIOTIOJIHUTENEHON JINTEPaTypo, peKo
MEHJIOBaHHOH MPOrpaMMoOi, yMeeT cBOOOTHO BBITIONHATH MIPAKTHUECKHE 3aaHHSL, TIP
«OTIINIHO» €IyCMOTPEHHBIE ITPOTPaMMOi, CBOOOTHO ONEpHPYET MPUOOPETCHHBIMH 3HAHUAMH, Y
MCHHSIMH, IPUMCHSCT UX B CUTYAIHSIX MOBBIIICHHON CIIOKHOCTH.
«3aUYTEHOY / CTYICHT IEeMOHCTPUPYET CHOPMUPOBAHHOCTD JUCIUITMHAPHBIX KOMITCTCHIHNA: OCH
o1 76 10 90 OBHBIC 3HAHHMS, YMECHUS OCBOCHBI, HO JIOMYCKAIOTCS] HE3HAYUTEIbHBIC OI;HI/I6KI/I, HC”EO'-I
HOCTH, 3aTpyJHEHUS [IPH aHATUTHYECKHUX OTEPALUX, IEPEeHOCEe 3HAHUN 1 YMEHHIA H
«XOpoIIo» a HOBBIE, HECTAHAPTHBIE CHTYAITHH.
«3a4TeHOY / CTYICHT IEMOHCTPUPYET CHOPMUPOBAHHOCTD MUCIUIITMHAPHBIX KOMIIETCHITHIA: B XO
JIe KOHTPOJIBHBIX MEPOTIPUSATHIA JOMYCKAOTCS 3HAYUTENILHBIC OIMOKHU, MIPOSBISIETCS
or 61 1o 75 OTCYTCTBHE OTJIEJIbHBIX 3HAHUM, yMEHUH, HABBIKOB 110 HEKOTOPBIM AUCHUIUIMHAPHBI
«YyAOBICTBOPH | KOMITETEHIIUAM, CTYICHT UCIIBITHIBAET 3HAUNTENBHBIE 3aTPyTHEHUS IIPH OTIEPUPOB
TCJIbHO» AQHWY 3HAHUSMH ¥ YMEHUSIMH TIPH UX NIEPEHOCE HA HOBBIE CHTYAIUH.
«HE 3aUTEHO» /
ot 41 110 60 VY cryneHTa He ccp(ipanOBava UCHIUTUTIHAPHBIE KOMITETEHIIHH, TIPOSBISAETCS HETOC
«HEYIOBJIETBO | TAaTOMHOCTb 3HAHWIA, yMCHH, HABBIKOB.
PUTEIBHO
«HE 3aUTCHOY /
o1 0 10 40 JlMcuyminHapHbIe KOMIICTEHIIUH Hev C(bOpMI/IE)OBaHLI. [IposiBisieTCs MONHOE WITH TIPaK
«HEYIOBJIETBO | THYECKH MOJIHOE OTCYTCTBUE 3HAHUMH, YMEHUH, HABBIKOB.
PUTETBHO

CYMMa 6am1013, Ha6paHHBIX CTYACHTOM I10 BCCM BHAaM y‘-IC6H01>i ACATCIIbBHOCTU B paMKax
JUCHUIINIMHBIL, IICPEBOAUTCA B OLICHKY B COOTBECTCTBHHU C T36J'II/IHeI\/'I.

Cymma Gamio
™ 5 OreHka 1o mpoMex
YTOYHO# aTTecTaru XapaxkTepucTHKa Ka4yecTBa CHOPMUPOBAHHOCTH KOMITETEHIINI
10 JTUCLUIIN "

HC




CTyneHT IeMOHCTpUpYeT cHOPMUPOBAHHOCTb AUCLIMILIMHAPHBIX KOMIICTEHIIMIT, 00Ha
PY’KHBAeT BCECTOPOHHEE, CHCTEMATHUECKOE U TITyOOKOe 3HaHUE y4eOHOro MaTepuana

o191 110 100 «3auTeHo» / » YCBOWII OCHOBHYIO JINTEPATYPY M 3HAKOM © JOTOJIHUTEIBHON JINTEPaTypoil, pekome
«OTJINYHO» H/IOBaHHOU IPOTPaMMOii, yMeeT CBOOOIHO BBINOTHATH MPAKTUUECKHE 3aJaHuUsl, IPE
YCMOTpEHHBIE TPOrpaMMOH, CBOOOIHO OIIepHpyeT NPHOOPETEHHBIMH 3HAHUSAMH, yMe

HUSIMH, IPUMEHSIET UX B CUTYAISIX NOBBIIICHHON CIIOYKHOCTH.
CTyzeHT IeMOHCTpUPYET CHOPMHUPOBAHHOCTS JUCIHAIUTHHAPHBIX KOMIICTEHIIUH: OCHO
o1 76 10 90 «3auTeHo» / BHBIE 3HAHUSI, YMEHUS OCBOCHBI, HO JJOIyCKAIOTCSl HE3HAYUTEIbHBIE (1LL[I/I6KI/I, HETOYH
«XOPOIIO» 0CTH, 3aTPYAHEHUSI TP aHATUTHUECKUX OTIepalusiX, IepeHoce 3HaHUI U yMEHU Ha H

OBbI€, HECTAHIaPTHBIE CUTYAIHU.

CTyzeHT AeMOHCTPUPYET CPOPMHUPOBAHHOCTD TUCIUIUIMHAPHBIX KOMIETEHIIUI: B X0
«3a4TeHO» / Jie KOHTPOJIBHBIX MEPOIIPHUATHII HOITYCKAIOTCS 3HAYNTENNBHBIE OIINOKH, TPOSIBIIIETCS O
oT 61 10 75 «YIOBJICTBOPUTENb | TCYTCTBHE OTAECNIbHBIX 3HAHUH, YMEHUH, HABBIKOB 10 HEKOTOPBIM JUCLUIIIMHAPHBIM K
HO» OMIICTEHIUAM, CTYACHT UCIBITHIBACT 3HAUUTEIIbHBIC 3aTPYJHEHUS IIPU ONIEPUPOBAHU

1 3HAaHUWSIMHU U YMCHUSAMU IIPU UX NIEPEHOCE Ha HOBBIC CUTYaAllUU.

«HE 3a4TCHO» /

V crynenra He chOPMHUPOBAHBI AUCLMILTMHAPHBIC KOMICTCHIINH, IPOSBISIETCS HEZO0C
ot 41 10 60 «HEYIOBJIETBOPHUTE Y bopip et P HHH, TIp

TaTOYHOCTb 3HaHPII71, yMeHHfI, HAaBBIKOB.

JIBHOY»
«HE 3aYTCHOY /
JucuumnHapHble KOMIIETEHIIMU He chopMUpoBaHbl. [IposBiseTcs MOoIHOe MK Hpak
ot 0 110 40 «HEY/IOBJIETBOPUTE - o
bHOY THUYECKH MTOJHOE OTCYTCTBHE 3HAHHI, YMEHHUI1, HABBIKOB.

5 IlpumepHbIe OLIEHOUYHBbIE CPEACTBA

5.1 Ilpumepsl 3a1aHUH AJIs1 BHINOJHEHUS] NPAKTHYECKHX PadoT

3adanue 1: Hamucanue MporpaMMHOIO KOJIa, TO3BOJISIONIETO ITOATOTOBUTh JTAHHBIC IS
aHaM3a W BU3yanm3auu (paboTa ¢ TPOIMyCKaMH, TPUBEICHUE MAHHBIX K CTaHAAPTHOMY
TaOJIMYHOMY BUAY H T.1.)

3aoanue 2: Hanucanwe mporpaMMHOIO KOJa, MO3BOJISFOIIETO MTOCTPOUTH MPABHIIBHEIC
JTUarpaMMbl pacrpeeNeHus A KaXI0ro TUIA TaHHBIX, O0bSICHEHNE TTOMYYEHHBIX PE3yIbTaTOB.

3aoanue 3: Hamucanwe mnporpaMMHOTO KoJa JUIsl IPOBEICHUS OMUCATEILHOM
CTaTHCTUKH JTAHHBIX, BU3yaJn3alus U OObSICHEHHE MOyUYEHHBIX PE3yIbTaTOB.

3aoanue 4: Hanmcanue mPOrpaMMHOTO KOJa JUIsi TPOBEICHUS PACHIUPEHHOTO
YaCTOTHOTO aHallM3a, AaHalW3a B3aUMOCBSI3€H MEXIy KaTeropHalbHBIMH IEePEMEHHBIMU,
BU3YaIH3aIus U 00bSICHEHUE TIOTyYSCHHBIX PE3yJIbTATOR.

3aoanue 5: Hanucanue nporpaMMHOTO KO, TO3BOJISAIOINIETO CO3/1aBaTh naTadpeiiMbl 1
Cpe3bl, MPOBOJIUTH 0a30BBIC OlEpamuy Haja jaartadpeiiMamMu C WCIOJIB30BAHUEM CTaHIapTHBIX
METOJIOB O0ObEIMHEHUS JAHHBIX, IPOBOJINUTH OIICHKY KauecTBa JIaHHBIX.

3a0anue 6: 3arpyska JaHHBIX C TOMOINBIO CHUCTeM Kiacca low-code u no-code,
MPOBEJICHUE MOATOTOBKH JaHHBIX, X MPEABAPUTENBHOTO aHaNN3a U Buzyanuzanuu. OObsiCHeHNe
MOJTyYEHHBIX PE3yIbTATOB.

Kpamkue memoouuecxue ykazanus

[Tocre BEITIOTHEHMS KaXI0H MPAKTHYECKON padOThI CTYACHT JIOJIKEH MPEACTABUTH OTYET
0 €€ BBIMOJIHEHHH, a TAK)KE OTBETHTh Ha COMMYTCTBYIOIINE BOMPOCHI IO TEME.

IlIxana oyenku

ba
Ne | mn | Omnmcanue
Bl
10 | CryzmeHT AEMOHCTPUPYET YMEHHS Ha HTOTOBOM YPOBHE: yMeeT CBOOOJHO BBINOJIHATH IPAKTHYECKUE 3aJaHUs, TIPe

5 -1 | mycmoTpeHHBIE IPOrpaMMoii, CBOOOAHO OIEepHUPYyeT NPHOOPETCHHBIMU YMEHUSIMHU, IPUMEHSET UX B CUTYAIIUSIX 110
1 BBIIIICHHOM CJIOKHOCTH.
8 CTyIoeHT IeMOHCTPHPYET YMEHHS Ha CPEJTHEM YPOBHE: OCBOWII OCHOBHBIE YMEHHS, HO JJOMYCKAIOTCSl HE3HAUYUTEIh
4 9 HBIE OMINOKH, HETOYHOCTH, 3aTPyIHEHUS TP aHAJTUTHYECKHX OTEpaIUsiX, IIEpeHOCe YMEHUI Ha HOBBIE, HECTaHIa

PTHBIE CUTYAlLlHU.
CTyaOeHT IeMOHCTPUPYET YMEHHS U HaBbIKU Ha 6a30BOM YpOBHE: B X0/1€ KOHTPOJIBbHBIX MEPONPHUATUI JOMYCKAIOT

3 6— | cs 3HauMTEIbHbIE OLIMOKH, IPOSBIAETCA OTCYTCTBHE OTACNIBHBIX YMEHHUH, HABBIKOB M0 TUCUUIUIMHAPHOW KOMIIeTe
7 HIIMH, UCTIBITHIBAIOTCS 3HAYUTEINIBLHBIE 3aTPYIHEHHUS NIPH ONIEPUPOBAHUY YMEHUAMHU U IIPU UX IIEPEHOCE HA HOBBIE
CUTYyaLlUu.
2 3— | CryzneHT 1eMOHCTpUpYET YMEHHUs U HaBBIKH Ha YPOBHE HIKE 0a30BOT0: MPOSBIIAETCSA HEJOCTATOYHOCTh YMEHUH 1

5 HAaBBIKOB.




CTyZ[eHTOM MIPOABJIACTCA ITOJIHOC UJIN MIPAKTUYCCKU IMOJTHOC OTCYTCTBUE yMeHI/Iﬁ Y HAaBBIKOB.

5.2

KoHTpoJbHbIi TecT

Tect 1: IIpoaBUHYTbIe METOAbI AHAJIN3A JAHHBIX U MAIIUHHOTO 00yUYeHUsI

Kakoii MeTos1 ucnomnb3yercs JUisi UHTepIpeTaly pe3yibTaToB paboThl CI0KHBIX ML-
mojeen?

a) LIME

b) PCA

¢) K-means

d) ARIMA

Uro Takoe "muddepeHnmanpHas MPUBATHOCTE' B KOHTEKCTE aHAINM3A TAHHBIX ?
a) Mero/ 3a1uThl IEPCOHANBHBIX JTaHHBIX

b) Anroput™m Kiactepuzanuu

¢) TexHuKa yBeITU4EHUS JaHHBIX

d) Meron Bu3yanu3anuu

Kakoii anroput™ ucnosb3yercs Ui FeHepalui HOBBIX TAaHHBIX, TOX0XKHUX Ha
00yyJaromryro BEIOOpPKY?

a) GAN (Generative Adversarial Networks)

b) SVM

¢) Random Forest

d) KNN

Yro u3MepsieT METpHKA "TOYHOCTH B top-K™?

a) TodHOCTH cpeu MepBBIX kK peKoMeHIauit

b) [TonHOTY Npeacka3anuii

¢) CpeHIo0 TOYHOCTh

d) Bpewms BeImosHEeHUs 3ampoca

Kakoii MeTon ucnonb3yercs 1yist 00paboTku ectecTBeHHOTO sA3bika (NLP)?

a) Word2Vec

b) K-means

c) Linear Regression

d) Decision Trees

UYro takoe "MHOropykuit 6anaut" (multi-armed bandit) B koHTeKCcTE aHANM3a TAHHBIX ?
a) AITOpPUTM JUIsl TECTUPOBAHUS THIIOTE3

b) Meron knacrepuzanuu

¢) TexHuka Bu3yanu3anuu

d) Cnioco0 xpaHeHus1 JaHHBIX

Kakoli Tunn HeMpOHHBIX ceTell ucnonb3yercs Ui 00pabOTKH MOCIE0BATEIbHOCTEN?
a) RNN (Recurrent Neural Networks)

b) CNN

c) GAN

d) Autoencoders

Yro Takoe "oOyueHue ¢ nmoakpernaeHuem" (reinforcement learning)?

a) O0yueHue yepe3 B3aUMOJICHCTBHE CO CPEIoit

b) OOyueHue Ha pa3MEUEHHBIX JaHHBIX

¢) Obyuenue 6e3 yaurtens

d) Meron kiacrepuszanuu

Kaxoit anroput™ HCIOIB3yeTCs AJI1 YMEHBIIEHNS Pa3MEPHOCTH B HEJTMHEHHBIX CIIydasx?
a) t-SNE

b) PCA




10.

c) LDA

d) SVvD

Uro takoe "¢pynkuus norepb Xprooepa" (Huber loss)?
a) KomOunamus MSE u MAE

b) Meron knactepusanuu

¢) TexHuKka BU3yaIH3aI[H

d) Anroput™m pekoMeHIanui

Tect 2: KomnbloTepHble TeXHOJIOTMM KAaK HMHCTPYMEHT XpaHeHHs, 00padoTkw,

AHAJIM3a U NpeacTaBJACHUA JAHHBIX

1.

Kaxoit Tiin 6a3s1 JaHHBIX onTUMAasieH s XpaneHus: JSON-10kyMeHTOB?

a) Pensanmonnas

b) JlokyMEHTOOpHUEHTHPOBAHHAS

¢) I'pacdoBas

d) Kirou-3nauenue

Kakoli s13b1k ucmonb3yeTcs s pabotel ¢ Apache Spark?

a) SQL

b) Python (PySpark)

c) HTML

d) CSS

Kakoii hopmart gaHHbIX 0OecreurBaeT CXemy AJis CTPYKTYPUPOBAHHOTO XpaHEHUS?
a) CSV

b) JSON

c) Parquet

d) TXT

Kakasi TeXHOJIOTHSI UCTIONB3YeTCs ISl OBICTPOTO IMOUCKA IO OOJIBIIAM JaHHBIM?
a) Elasticsearch

b) Microsoft Excel

c) Adobe Acrobat

d) WinZip

Kakoii unctpyment HE oTHOcHTCS K cricTeMaM yripaBieHHs 0a3aMu JaHHbBIX?
a) MySQL

b) MongoDB

c) PostgreSQL

d) Microsoft PowerPoint

Kaxoit mpoToKoI UCTIOIB3YyeTCs ISl Tepejadl TOTOKOBBIX JaHHBIX ?

a) HTTP

b) FTP

c) MQTT

d) SMTP

Kaxkast TexHoI0THS TO3BOJIAET BBHITOMHATE SQL-3ampock! kK O0IBIITNM TaHHBIM?
a) Apache Hive

b) Microsoft Word

¢) Adobe Photoshop

d) WinRAR

Kakoii (hopMat JaHHBIX UCMIONB3YETCS ISl XpaHEeHHsI TpadoOBBIX CTPYKTYp?

a) CSV

b) XML

c) RDF

d) JSON
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Kakoli HHCTpYMEHT HCIIOJIb3YeTCs AJIsl OpKECTpallMi KOHTEHHEPOB?
a) Docker Compose

b) Microsoft Excel

c¢) Adobe Illustrator

d) WinZip

Kaxkas TexHoorus HCIIOJIB3YECTCA AJId XpaHCHHS BPEMCHHBIX p}II[OB?
a) Redis

b) InfluxDB

c) MySQL

d) PostgreSQL

Tect 3: Poccuiicknii cerMeHT PbIHKA U BU3YAJTU3alHUs JAHHBIX

Kakoii poccuiickuii mpoaykT siBisiercst ananorom Tableau?

a) DatalLens

b) SAnnexc.Metpuka

c¢) 1C:Ananutuka

d) Tunbkod¢ Business

Kakas poccuiickas komnanus pazpadaTbiBaeT miaat(opmy Uisi KOMIbIOTEPHOIO 3peHus?
a) VisionLabs

b) SAnnexc

c¢) CoepTex

d) Bce BhImenepevyrcieHHbIC

Kakoli poccuiickuii ”HCTpYMEHT MCIOJIB3YETCS JUIsl aHaJIu3a JI0roB?

a) ClickHouse

b) ELK Stack

c) Grafana

d) Zabbix

Kakoii poccuiickuii cepuc npeaoctasnsier API n1st 06paboTKM ecTECTBEHHOTO s3bIKa?
a) SAnnexc.O0nako

b) Coep Al

¢) Mail.ru Cloud

d) Bce BolenepedrcieHHble

Kakoli Tun Bu3yanuzanuu JIydiie BCero NoAXOIUT sl OTOOpaskeHus: Koppensuun?
a) JIuneinsiit rpadux

b) Kpyrosas auarpamma

¢) Jluarpamma paccesiHus

d) 'ucrorpamma

Kakoii poccuiickuii MpOAyKT UCIONIB3YETCs /111 XpaHEHUs] BPEMEHHBIX PsiioB?
a) VictoriaMetrics

b) InfluxDB

c) TimescaleDB

d) Prometheus

Kakoit uHCTpyMEHT MO3BOJIIET CO3/1aBaTh MHTEPAKTHUBHBIE BeO-1aroopan?

a) Plotly Dash

b) Matplotlib

c) Seaborn

d) Pandas

Kaxoit poccutickuii ceppuc npenoctasisier oonauasie GPU s ML?

a) SAnnexc.O6mako

b) Selectel



¢) Mail.ru Cloud
d) Bce BhImenepevrcieHHbIC
9. Kakoit MmeTos BU3yaIH3alMy JIy4Ile BCEro MOAXOIUT JUIsl UEPAPXUIECKUX JTaHHBIX ?
a) Jlenmporpamma
b) ['ucTorpamma
c) Box plot
d) JIuneitnblii rpapuk
10. Kakoii poccuiickuii MpoayKT sBisieTcs aHaiorom Power BI?
a) DatalLens
b) Annexc.Merpuka
¢) 1C:AnanuTtuka
d) Tunbkodd Analytics

Tect 4: Anaau3 1aHHBIX, 0oJIbIIMeE IaHHBIE, HanpaBJjeHus Data Science, cucrembl
OM3HeC-aHAJIUTHKHU

1. Kakoii u3 nepeunciennbix 3tanoB HE BXoauT B cTaHgapTHEIHN mpoliecc aHaInu3a JaHHBIX
(CRISP-DM)?
a) [lonnmanue 6u3Hec-3a1a4u
b) Coop maHHBIX
¢) YaneHnue BceX UCXOHBIX JaHHBIX
d) [Toctpoenue moeneit
2. Kakas u3 xapakrepuctuk HE otHOCHTCS K "3V" G0IbIIMX JaHHBIX?
a) Volume (00bem)
b) Velocity (ckopocTs)
¢) Variety (pa3HooOpasue)
d) Validity (BanuaHoCTb)
3. Kakoe nampasnenne Data Science 3aHMMaeTCsi IPOrHO3UPOBAHHEM YUCIIOBBIX 3HAYCHHI?
a) Knaccuduxarnms
b) Knactepuzarnus
c¢) Perpeccuonnslii ananus
d) AccounaruBHbIe TpaBuiIa
4. Kaxoit uactpyment HE sBnsiercs cucremoii 6usHec-ananutuku (BI)?
a) Power BI
b) Tableau
c) Qlik Sense
d) Apache Kafka
5. Kakoit anroputM MamHHOT0 00y4eHUs! OTHOCUTCS K 00yueHHto 0e3 yuurens?
a) Jluneitnas perpeccus
b) Meron k-Onwmxkaimux coceneit
¢) Meron k-cpennux
d) epeBo perenuii
6. Kakas TeXHOJOTHS HCITOJIb3YETCs I TOTOKOBOM 00paOOTKH JTaHHBIX?
a) Apache Hadoop
b) Apache Spark
¢) Apache Kafka
d) Microsoft Excel
7. Yro o3nauaet TepmuH "ETL" B KoHTeKcTe aHaIM3a TaHHBIX?
a) Extract, Transform, Load
b) Encrypt, Transfer, Lock



c¢) Evaluate, Test, Learn
d) Export, Tag, Label
Kakoii moka3zaTenp UCTIONB3yeTcs A OLEHKU KauecTBa Kiaccudukanuu?
a) Koapdunment nerepmunanuu (R?)
b) CpennexBagparnyHas ommoka (MSE)
¢) Marpuma ommbok
d) ducnepcus
Kakoit 361k MporpaMMUpOBaHUs Yallle BCEro ucmoiibdyercst B Data Science?
a) Java
b) Python
c) C++
d) PHP
. Kakoli MmeTon ucnonb3yercs Ui CHUKEHHS] pa3MEPHOCTHU JAHHBIX?
a) JIuneitHas perpeccus
b) Meton rnaBubix komnoneHt (PCA)
¢) JlepeBo pemieHumit
d) Jloructuueckas perpeccust

Tect 5: boJsblIne JaHHbIE U CUCTEMBbI XPAHECHUA

Kakoli mpUHIIUII JTEKUT B OCHOBE TEXHOJIOTUU OJIOKYEHH?
a) Perumukanus naHHbIX

b) JlenieHTpanM30BaHHOE XpaHEHHE

¢) Pacnipenenennsiit peectp

d) Bce BrImenepeyncieHHOE

Uro takoe "data lake"?

a) XpaHWIUIIE HECTPYKTYPUPOBAHHBIX JTaHHBIX

b) Pensimonnas 6a3za JaHHBIX

¢) Cucrema BU3yaIn3anuu

d) Unctpyment ETL

Kakoli ”HCTpYMEHT HCIONIb3YyeTCs sl TOTOKOBOM 00pabOTKH JaHHBIX B pEAIbHOM
BpEMEHU?

a) Apache Flink

b) Apache Hadoop

c) Apache Hive

d) Apache Spark

Urto takoe "sharding" B 6a3ax maHHbIX?

a) ['opuzoHTanbHOE pa3aeeHre JaHHbIX

b) BeprukansHoe pa3iesieHne TaHHbBIX

¢) CxxaTue JaHHBIX

d) llIndpoBanue naHHBIX

Kakoii Tun 6a3pl JaHHBIX ONITUMAJICH ISl XpPAaHEHUS BPEMEHHBIX PSAI0B?
a) InfluxDB

b) MongoDB

c) PostgreSQL

d) Redis

Urto takoe "CAP-Tteopema"?

a) TeopeMa 0 cOTJIacCOBaHHOCTH, JOCTYITHOCTH M YCTOWYHBOCTHU K Pa3elIeHUIO
b) Teopema o ckopocTr 00pabOTKH TaHHBIX

¢) Teopema o0 6€30MaCHOCTH JTaHHBIX

d) Teopema o macmTabupyemMocTi



7. Kakoit popmar 1aHHBIX 00€CIIEUNBACT CXEMY [UIS CTPYKTYPUPOBAHHOTO XpaHEHUA?
a) CSV
b) JSON
c) Parquet
d) XML
8. Uro takoe "lambda-apxurexTypa"?
a) [Toxxox k 06paboTke OOIBIINX JAHHBIX, coueTaromuil batch u stream processing
b) ApxuTekTypa MUKPOCEPBUCOB
¢) Mopenb rimy0oKoro o0y4eHus
d) Cnioco0 XxpaHeHHsI TaHHBIX
9. Kakoit mHCTpyMEHT ucnonb3yercs A ynpasinenus workflow B data pipeline?
a) Apache Airflow
b) Apache Kafka
c) Apache Spark
d) Apache Hadoop

10. Yro TaKoe "polyglot persistence"?
a) Hcnonw3oBanue pa3HbBIX CYBJ JUTS pa3HbBIX TUIIOB JTAHHBIX
b) XpaHeHue JTAaHHBIX B OJIHOM dopmare
c) Meron CKaTUSA JAHHBIX

d) Crioco0 pernkanuy JaHHBIX
Tect 6: CucremMbl XpaHeHHs U BU3YAJIM3ALMU JaHHBIX. PoccuiicKuii cerMeHT pbIHKA

1. Kakoii poccuiickuii anajgor Power BI npennaraer o6aunblie penieHus?
a) Slnnexc.Merpuka
b) DatalLens
¢) 1C: Ananutuka
d) Tunskodd Insights
2. Kaxas poccuiickas CYB]] pa3paborana s aHAIUTHISCKUX 3aIPOCOB?
a) Tarantool
b) ClickHouse
c) Postgres Pro
d) Annexc.baza
3. Kakoii poccuiickuii cepBuC IpeaoCcTaBIseT HHCTPYMEHTHI JIJIsl TE€0OaHATUTUKN ?
a) SAnnexc.Kaprer API
b) Google Maps API
c) 2GIS API
d) OpenStreetMap
4. Kakas poccuiickas miaatgopma crennain3upyercs Ha 00padoTKe MOTOKOBBIX JaHHBIX?
a) Apache Kafka
b) Aunexc.[ToToku
c) Coep.AHasiuTHKA
d) Mail.ru Cloud
5. Kakoil uHCTpyMeHT Bu3yann3auuu pazpadoran B Poccun?
a) Tableau
b) Qlik Sense
c¢) DatalLens
d) Power BI
6. Kaxkas poccuiickas koMnaHus pa3padaThiBaeT pEUICHHS 11 KOMIBIOTEPHOTO 3pCHHUS?
a) Slunekc
b) CoepTex



10.

¢) Mail.ru Group

d) Bce nepeunciennbie

Kakoii (hopmar BU3yanu3aiuu JIydiie BCero MoAX0AUT AJIsi CPABHEHHSI TOJICH?
a) JIuneitHbll rpaduk

b) Kpyrosas quarpamma

¢) 'mcrorpamma

d) Auarpamma paccestHus

Kakoii poccuiickuii cepuc npenoctanisetr APl pis ananusa TekCToB?
a) SAnnexc.SpeechKit

b) CatBoost

¢) CloudPayments

d) Tinkoff API

Kakas poccuiickas miatdopma npegocrapiusieT oomaunsie GPU qiis ML?
a) Slunexc.Obnako

b) Selectel

¢) Mail.ru Cloud Solutions

d) Bce nepeunciiennbIe

Kakoii unctpyment HE siBnsieTcst poccuiickuM npoayKToM JUist paboThI ¢ JaHHBIMU?
a) ClickHouse

b) Tarantool

c) Oracle Database

d) DatalLens

Kpamxue memoouueckue ykazanus
[Tocne mpoxoxkaeHus TEOPETUYECKON YaCTH, CTYICHTBI JOJLKHBI 3aKPENUTh MaTepUall IIpU

IIOMOINH KOHTPOJIbHOI'O TCCTA.

IlIxana oyenku

OrneHka Bamsr Omnucanne
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: MpoaBuHYTbIe MeTOAbI aHa/In3a AaHHbIX U MalWMHHOro obyueHus

1.

Kakon meToz ncnonb3yertcs Ana MHTepNpeTaLmmn pesyabTaToB PaboTbl CIOXKHbIX
ML-moaenen?

a) LIME

b) PCA

¢) K-means

d) ARIMA

MpaBuabHbIK OoTBeT: a) LIME

Yto Takoe "anddepeHumanbHaa NPMBaTHOCTL" B KOHTEKCTE aHaiM3a JaHHbIX?
a) MeTog, 3awmTbl NepcoHabHbIX aHHbIX

b) Anroputm Knactepusaumnm

) TexHunka yBeNnUyeHns AaHHbIX

d) MeTtog Busyannsaymm

MpaBuabHbIN OTBeT: a) MeToA, 3aLmnTbl NEePCOHabHbIX AaHHbIX
Kakown anropnt™ ncnonb3yertcs ANA reHepaLmm HOBbIX JaHHbIX, MOXOXMX Ha
obyuaroLuyto BbI6OpKy?

a) GAN (Generative Adversarial Networks)

b) SVM

¢) Random Forest

d) KNN

MpaBunbHbIl otBeT: a) GAN (Generative Adversarial Networks)

Yto namepsert meTpuka "TOUYHOCTb B top-k"?

a) TouHOCTb cpean nepBbix k pekomeHaau K

b) MonHoTy NpeackazaHnin

¢) CpeaHo TOYHOCTb

d) Bpems BbIMo/sHEHWSA 3anpoca

MpaBunbHbIN OTBeT: a) TOUHOCTbL cpean nepBbix k pekomeHgaumin
Kakown meToz ncnonbyetcs ana o6paboTtkm ectecTBeHHOro sdbika (NLP)?
a) Word2Vec

b) K-means

¢) Linear Regression

d) Decision Trees

MpaBuabHbIK 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 ANA TeCTUPOBaHUA 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) ObyueHue 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 anroput™m ncnosib3yetcs A8 yMEHbLUEHWNA Pa3MEPHOCTU B HEAMHENHbIX
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) Kom6buHauusa MSE n MAE



Tect 2: KomnbloTepHble TEXHO/IOTMW KaK MHCTPYMEHT XpaHeHus, o6paboTtkn,

aHa/au3a v npeacTtaB/ieHNA AaHHbIX

1. Kakou Tvn 6a3bl AaHHbIX onNTMManeH ana xpaHeHuns JSON-g0KyMeHTOB?
a) PendauvnoHHasn
b) JlokyMmeHTOOpMEeHTMPOBaHHas
¢) N'pado.as
d) Knatou-3HaueHuve
MpaBunbHbIV OTBeT: b) [loKkymeHTOOpUeHTUpoBaHHas
2. Kakown s3blk ncnonb3yetcsa ana pabotbl ¢ Apache Spark?
a) SQL
b) Python (PySpark)
c) HTML
d) CSS
MpaBunbHbIK oTBeT: b) Python (PySpark)
3. Kakow popmaTt faHHbIX 0becrneumBaeT Cxemy ANs CTPYKTYPUPOBaAHHOIO
XpaHeHnA?
a) CSV
b) JSON
¢) Parquet
d) TXT
MpaBunbHbINA oTBeT: ¢) Parquet
4. Kakas TexHon0rma ncnoab3yercs Ans 6bICTPOro nomncka no 60AbLIKMM AaHHbBIM?
a) Elasticsearch
b) Microsoft Excel
c) Adobe Acrobat
d) WinZip
MpaBunbHbIN oTBeT: a) Elasticsearch
5. Kakou vHcTpymeHT HE oTHOCKTCA K cncTemam ynpasieHus 6azamu gaHHbIX?
a) MySQL
b) MongoDB
) PostgreSQL



10.

d) Microsoft PowerPoint

MpaBunbHbiii otBeT: d) Microsoft PowerPoint

Kakon npoTokon ncnonb3yetca Ans nepesadn NOTOKOBbIX AaHHbIX?
a) HTTP

b) FTP

c) MQTT

d) SMTP

MpaBunbHbIV oTBeT: ¢) MQTT

Kakas TexHonorma no3sonset BbINOAHATb SQL-3anpockl K 60AbLINM AaHHBIM?
a) Apache Hive

b) Microsoft Word

c) Adobe Photoshop

d) WinRAR

MpaBunbHbIV oTBeT: a) Apache Hive

Kakol popmat faHHbIX MCMOAb3YeTCs AN XPaHEHUA rpadoBbIX CTPYKTYpP?
a) CSV

b) XML

c) RDF

d) JSON

MpaBunbHbIK oTBeT: c) RDF

Kakoln MHCTPYMEHT ncnonb3yeTcs A8 OPKecTpaLmnm KOHTENHepOB?
a) Docker Compose

b) Microsoft Excel

¢) Adobe Illustrator

d) WinZip

MpaBunbHbIn oTBeT: a) Docker Compose

Kakas TexHONorvsa ncnosib3yeTca ANa XpaHeHWs BPEMEHHbIX PALoB?
a) Redis

b) InfluxDB

c) MySQL

d) PostgreSQL

MpaBunbHbIl otBeT: b) InfluxDB




Tect 3: PoccMnCcKnA cerMeHT pbiHKa U BU3yaZin3auusa AaHHbIX

1. Kakow poccmmncknin npoayKT saBaseTca aHanorom Tableau?
a) DatalLens
b) AHpexkc.MeTpuka
¢) 1C:AHanuTumka
d) Tuubkodd Business
MpaBunbHbIV oTBeT: a) Datalens
2. Kakas poccuiickas koMnaHua pa3spabatbiBaet naatGopmMy A9 KOMMbHOTEPHOTO
3peHua?
a) VisionLabs
b) AHaekc
c) CobepTex
d) Bce BbilenepeyncneHHble
MpaBuabHbIn oTBeT: d) Bce BbllwenepeuncnieHHble
3. KakoWn poCCMNCKNIN MHCTPYMEHT MCMOJIb3YeTCsA A8 aHaam3a 10ros?
a) ClickHouse
b) ELK Stack
¢) Grafana
d) Zabbix
MpaBuabHbIl oTBeT: a) ClickHouse
4. Kakou poccumckmii cepsuc npegoctasnset APL ans 06paboTkm ecTteCTBEHHOIO
A3bIKa?
a) Anpexkc.0Obnako
b) Céep Al
¢) Mail.ru Cloud
d) Bce BbilenepeyncneHHbole
MpaBunbHbIK oTBeT: d) Bce BbilwenepeuncieHHble
5. Kakou Tvn BM3yanmsaumm nydiie BCero NoAxXoANUT ANA OTobpaxkeHus
Koppenaunmn?
a) JInHenHbIn rpaduk
b) Kpyrosas gnarpamma

¢) Anarpamma pacceaHus



d) Mmctorpamma

MpaBuabHbIN OTBeET: ¢) lnarpamma paccesiHusA

Kakown poccnnckmi npoayKT UCNOAb3YyeTCa ANA XPaHEHMA BPEMEHHbIX PAAOB?
a) VictoriaMetrics

b) InfluxDB

¢) TimescaleDB

d) Prometheus

MpaBunbHbIV oTBeT: a) VictoriaMetrics

Kakown MHCTpyMeHT NO3BO/IAET CO34aBaTb MHTepPaKT1BHbIe Be6-gawbopab?
a) Plotly Dash

b) Matplotlib

¢) Seaborn

d) Pandas

MpaBunbHbIV oTBeT: a) Plotly Dash

KakoW poccuinckmnin cepeumc npegoctaBaseT obnauHble GPU ans ML?
a) Anpekc.0Obnako

b) Selectel

¢) Mail.ru Cloud

d) Bce BbilenepeyncneHHble

MpaBuabHbIK oTBeT: d) Bce BbilwenepeuncnieHHble

Kakown meToz BM3yannsaumm aydile BCEro NOAXOAUT ANA MepPapXUYEeCcKMX
AaHHbIX?

a) leHaporpamma

b) MmcTtorpamma

c) Box plot

d) JluHenHbin rpadmk

MpaBuabHbIV OoTBET: a) [leHaporpamma
. Kakown poccuicknin npogykT asnasetcs aHanorom Power BI?

a) DatalLens

b) AHgekc.MeTpuka

¢) 1C:AHanuTumka

d) TvuHbkodd Analytics

MpaBuabHbIV oTBeT: a) Datalens



TecT 4: AHanu3 gaHHbIX, 60/bLIMe AaHHbIe, HanpaBaeHna Data Science, cucremsl

6u3sHec-aHaJIMTUKU

1. Kakou 13 nepeumncieHHbix stanos HE BXoAWUT B CTaHAAPTHbIM NPOLLECC aHanr3a
AaHHbIX (CRISP-DM)?
a) NoHnMaHne busHec-3aaaun
b) C6op AaHHbIX
C) YaaneHue Bcex MCXOAHbIX AaHHbIX
d) MoctpoeHne mozenen
MpaBuibHbLIN OTBET: C) YaaneHue BCeX NCXOAHDbIX AaHHbIX
2. Kakas n3 xapaktepuctuk HE oTHocuTca K "3V" 6onbLUMX AaHHbIX?
a) Volume (o6bem)
b) Velocity (ckopocTb)
c) Variety (pa3Hoobpa3zue)
d) Validity (BanngHocTb)
MpaBunbHbin oTBeT: d) Validity (BaangHoctb)
3. Kakoe HanpasneHue Data Science 3aHMMaeTcs NPOrHO3MPOBaHNEM YNCNOBbIX
3HaUEHUI?
a) Knaccnopukauymsa
b) Knactepuzauyus
c) PerpeccnoHHbI aHanun3
d) AccoumaTtmBHble NpaBuia
MpaBuabHbIN OTBeT: ¢) PerpeccMoHHbIN aHanun3
4. Kakown nHctpymeHT HE aBnsetca cuctemoun busHec-aHaamtukm (BI)?
a) Power BI
b) Tableau
¢) Qlik Sense
d) Apache Kafka
MpaBunbHbIl oTBeT: d) Apache Kafka
5. Kakou anroput™ MalimMHHOIo oby4YeHns oTHOCUTCS K 0bydyeHunto 6e3 yuntensa?
a) JlnHenHas perpeccus
b) MeTog k-6amxaniumnx coceaen

c) Metog k-cpeaHunx



10.

d) AepeBo pelueHnm

MpaBuabHbIK oTBeT: ¢) MeTtopg k-cpeaHunx

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

b) Apache Spark

c) Apache Kafka

d) Microsoft Excel

MpaBunbHbIV oTBeT: ) Apache Kafka

Yto o3HauaeT TepmuH "ETL" B KOHTEKCTE aHanM3a AaHHbIX?

a) Extract, Transform, Load

b) Encrypt, Transfer, Lock

¢) Evaluate, Test, Learn

d) Export, Tag, Label

MpaBunbHbIV oTBeT: a) Extract, Transform, Load

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

b) CpeaHekBagpaTnuHas owmnbka (MSE)

¢) MaTpuua ownbok

d) Ancnepcus

MpaBunbHbIN oTBeT: ¢) MaTpuua owmnbok

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

b) Python

c) C++

d) PHP

MpaBunbHbI oTBeT: b) Python

Kakon mMeToz ncnonb3yeTcs ANA CHUXKEHUS Pa3MEPHOCTU AaHHbIX?
a) JlInHenHas perpeccus

b) MeTog rnaBHbix KoMnoHeHT (PCA)

) JepeBo peLueHui

d) Nlornctnueckas perpeccus

MpaBunbHbIl oTBeT: b) Metog rnaBHbix komnoHeHT (PCA)




Tect 5: bonbluMe gaHHbIE N CMCTEMbI XpaHeHUA

1.

Kakon npuHLMN NeXUT B OCHOBE TEXHOIOTNN BIOKUYENH?

a) Penavkauuna gaHHbIX

b) JeueHTpann3oBaHHOE XpaHeHMe

c) PacnpeseneHHbin peectp

d) Bce BbilenepeuncieHHoe

MpaBunbHbIn oTBeT: d) Bce BbllwenepeuncieHHoe

Yto Takoe "data lake"?

a) XpaHuauLLLe HeCTPYKTYPUPOBaHHbIX AaHHbIX

b) PenaunoHHas 6a3a gaHHbIX

¢) Cucrema Bm3yannsaumm

d) NHctpymeHT ETL

MpaBuabHbIN OTBeT: a) XpaHU/uLLe HEeCTPYKTYPUPOBaHHbIX AaHHbIX
Kakow MHCTPYMEHT MCMob3yeTcs ANA NOTOKOBOM 06paboTKM AaHHbIX B
peanbHOM BpeMeHun?

a) Apache Flink

b) Apache Hadoop

¢) Apache Hive

d) Apache Spark

MpaBuabHbIK oTBeT: a) Apache Flink

Yto Takoe "sharding" B 6a3ax faHHbIX?

a) lopun3oHTanbHOe pa3geneHne JaHHbIX

b) BepTvkanbHOe pa3geneHne gaHHbIX

¢) CkaTtne gaHHbIX

d) lWndposaHme faHHbIX

MpaBuabHbIN OTBeT: a) lOopM3OHTaNbHOE pa3aeneHne faHHbIX
Kakow trn 6a3bl JaHHbIX ONTUMAaNeH A8 XPaHEHUS BPEMEHHbIX PAAOB?
a) InfluxDB

b) MongoDB

c) PostgreSQL

d) Redis

MpaBunbHbIN oTBeT: a) InfluxDB



6.

10.

Yro Takoe "CAP-Teopema"?

a) Teopema 0 cornacoBaHHOCTU, ZOCTYMHOCTU U YCTOMYMBOCTU K Pa3feNeHuto
b) Teopema o ckopocTn 06paboTkm AaHHbIX

¢) Teopema 0 6e30MacHOCTU AaHHbIX

d) Teopema o macwTtabmpyemocTtn

MpaBunbHbIN oTBET: a) Teopema O COr1acOBaHHOCTU, AOCTYMHOCTU U
YCTOMUMBOCTU K pa3fe/ieHUIo

Kakown ¢opmat gaHHbIx obecneumBaeTt cxeMy AN CTPYKTYPUPOBaAHHOIO
XpaHeHuA?

a) CSV

b) JSON

¢) Parquet

d) XML

MpaBunbHbIN oTBeT: ¢) Parquet

Yto Takoe "lambda-apxutektypa"?

a) MNoaxoa k 06paboTke 6oNbLIMX AaHHbIX, coYeTarowmii batch n stream
processing

b) ApxuTekTypa MUKPOCEPBMCOB

c) Mogenb rnybokoro obyyeHus

d) Cnocob xpaHeHMs gaHHbIX

MpaBunbHbIN oTBeT: a) Moaxoa kK 06paboTke 60AbLIMX AaHHbBIX,
couetatowui batch u stream processing

Kakol nHcTpymeHT ncnonbsyetcs ansa ynpasneHus workflow B data pipeline?
a) Apache Airflow

b) Apache Kafka

c) Apache Spark

d) Apache Hadoop

MpaBunbHbIli otBeT: a) Apache Airflow

Uto Takoe "polyglot persistence"?

a) Vicnonb3oBaHue pa3Hbix CYB/, ana pasHbIX TUNOB AaHHbIX

b) XpaHeHune faHHbIX B ogHOM dopmaTe

¢) MeTog cxatua JaHHbIX

d) Cnocob penavkaumm saHHbIX



MpaBunbHbIV OTBeT: a) Ucnosb3oBaHme pasHbix CYB/, ana pasHbiX TMNOB

AaHHbIX
Tect 6: CuctemMmbl XpaHeHUs U BU3yasin3auum AaHHbIX. POCCUNCKUA cermMeHT pbiHKa

1. Kakow poccumnckmnim aHanor Power BI npeanaraet obnayvHble pelieHns?
a) Angexkc.MeTtpuka
b) Datalens
¢) 1C:AHanutmka
d) Tuubkodd Insights
MpaBunbHbIV oTBeT: b) Datalens
2. Kakas poccuiickas CYB/ pa3paboTtaHa Ans aHaUTUUECKUX 3aNpPOCOB?
a) Tarantool
b) ClickHouse
c) Postgres Pro
d) AHpekc.baza
MpaBunbHbI oTBeT: b) ClickHouse
3. Kakow poccuickmii cepBmnC NPesoCTaBASET MHCTPYMEHTbI A1 Fre0aHaNNTUKm?
a) Axpekc.KapTbl API
b) Google Maps API
c) 2GIS API
d) OpenStreetMap
MpaBunbHbIN oTBeT: a) AHaekc.KapTbl API
4. Kakasa poccurickaa nnatdopma cneumanmsnpyetcs Ha obpaboTke NOTOKOBbIX
JAaHHbIX?
a) Apache Kafka
b) AHpekc.MoTokn
c) Cbep.AHanmTtunka
d) Mail.ru Cloud
MpaBunbHbIl oTtBeT: b) AHaekc.lMoToku
5. Kakou MHCTpyMeHT Bu3yanm3auunm paspaboTaH B Poccnmn?
a) Tableau
b) Qlik Sense

¢) Datalens



d) Power BI

MpaBuabHbIN oTBeT: c) Datalens

Kakas poccunckas koMnaHusa paspabaTtbiBaeT pelleHns AN KOMMbIOTEPHOro
3peHua?

a) Angekc

b) C6epTex

¢) Mail.ru Group

d) Bce nepeuncneHHblie

MpaBunbHbIV oTBeT: d) Bce nepeuncneHHble

Kakoln dpopmat BM3yanm3saumm nyylle BCEro NoAXOANT AN CPaBHEHWS A0ein?
a) JInHerHbIN rpaduk

b) Kpyrosas gnarpamma

¢) M'ncrorpamma

d) Anarpamma paccesHus

MpaBuabHbIK OoTBeT: b) KpyroBas anarpamma

Kakown poccuickmii cepsuc npegoctasnsaet API ans aHannsa TekcToB?
a) Anaekc.SpeechKit

b) CatBoost

c) CloudPayments

d) Tinkoff API

MpaBuabHbIN oTBeT: a) AHAekc.SpeechKit

Kakas poccunckas nnatpopma npegocrasnseT obnaunble GPU ana ML?
a) Angekc.0Obnako

b) Selectel

¢) Mail.ru Cloud Solutions

d) Bce nepeuncneHHblie

MpaBunbHbIV oTBeT: d) Bce nepeuncneHHble
. Kakou nHcTpymeHT HE aBaseTcs poccMmcknm npoaykTomM ana paboTtsl €
AaHHbIMWN?

a) ClickHouse

b) Tarantool

¢) Oracle Database



d) Datalens

MpaBunbHbIN oTBeT: ¢) Oracle Database



	rpd28_0.pdf
	rpd28_2.pdf
	rpd28_4_0.pdf
	rpd28_4_1.pdf

