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PABOYAA NPOMrPAMMA YYEBEHOW OUCLUUNNUHBI
B1.B.08 AHann3 6onbLINX AAHHbIX

. Kog v HaumeHoBaHue HanpaBJieHnsa NnoAroTtoBKu | cneunanbHOCTMU:

01.03.02 lNMpuknagHaa maTemaTuka 1 MHOpPMaTHKa

. Mpocdmnb noaroTroBkM / cneumanusaumna/marucTepckas nporpamma:

NHdopmaumoHHas aHanuTka n o6paboTtka 6onblUMX 4aHHbIX

. Keanudmkaums (cteneHb) BbinyckHUKa: 6akanasp
. ®opma o6yueHUA: o4Has
. Kacbeppa, orBevarowasn 3a peanmsauuio gucumnnuibl: MMNO

. CoctaBuTenu nporpammsbi: Yxnosa B.B., k.d.-M.H, goueHT kacdegpsl MMNO

PekomeHnpoBaHa: HMC dakynbteTta MNpuknagHon matemaTukmn, UHPOPMaTUKA n

mMexaHukm Ne 7 ot 26.05.2023

8. YuebHbIn ron: 2026/2027 CemecTtp(bl): 8



9. Llenu 1 3agayun y4eb6HOM ANCLUNIINHBI

Llensmn ocBoeHusa y4yebHOM AMCUMNAMHBLI SABMSAOTCA: (POPMUPOBAHMNE LIENTOCTHOMO
npeacTaBfeHns 0 COBPEMEHHbIX TEXHONOMMA paboTbl C AaHHBIMKU, METOA4AM M anropuTMam
paboTbl C OOonbWMMKW MacCMBaMW [aHHbIX, KOTOpble MNO3BONAT obpabaTbiBaThb,
WHTepnpeTMpoBaTb, OQOPMNAATb W MNPEeACTaBnsATb npodeccmoHanbHOMy 06LecTBy
pe3ynbTaTbl ICCNEA0BAHNN.

3agaym y4ebHON UCUUNNNHBI

— W3y4YyeHue NpoLLeccoB KOHCONuaaumm, aHanmaa, 06paboTku 60MnbLMX AaHHbIX;

— MNONlyYEHWE 3HaAHUN W YMEHWW, HeobXoaMMbIX AN NpoBeAeHus aHanusa
npeameTHon obnacTu, BbIsIBNIEHNSI MH(POPMALIMOHHbBIX MOTPEBHOCTEN opraHM3auuu;

— MOMyYeHne 3HaHUM U YMEHUN, HEOOXOAMMbIX ONA NPOBEAEHUS aHANUTUYECKOro
nccnegoBaHnst B COOTBETCTBUM C COrMacoBaHHbIMK TpeboBaHNSAMN;

— npuobpeTeHne HaBbIKOB hopmanusauumn TpeboBaHU K AaHHbIM, ddopManusaunm
N NOCTPOEHNS KOHLEeNTyanbHOW MOLENN peLLeHns NpodeccnoHanbHbiX 3aaay;

— npuobpeTeHne HaBblkOB pa3paboTkn TpeboBaHM U BbIOOpa MHCTPYMEHTaNbHbIX
CPEeACTB 1 TEXHONOM NPOEKTMPOBAHUSA NPUKNAAHbIX MOAENEN U NPOrpamMm.

10. MecTo yyeb6HOM AancuunnuHbl B cTpyktype OlMOI:
ANCUMNNMHA OTHOCUTCA K 4acTu, ¢OpMUPYEMOM Yy4yaCcTHMKamMuM obpasoBaTesibHbIX
OoTHoweHuKn, 6noka b1 gucumnnmH yyebHoro nnaHa.

11. TlnaHupyemble pe3ynbTaTbl OOy4YeHMs MO AucuunnuHe/Mmoaysnio (3HaHUA,
YMEHMUA, HaBblKkW), COOTHECEHHble C nNaHupyeMbiMU pe3yfbTaTaMM OCBOEHUA
obpasoBaTenbHOWU NporpaMmmbl (KOMMAETEHUMAMU) U UHOUKATOPAMU UX OOCTUMKEHUSA

Kog HassaHue Koga(kl) WHankaTopsbl(bl) MnaHmpyemble pesynbTaThbl
KOMNeTeHuuun oby4eHus
MK-4 | CnocobeH MK-4.2 | MNpoBoauT aHanus 3HaTb: OCHOBHbIE TEXHOMNOIMN
co3faBsaTb, npegMeTHoM obnacTu, KoHconuaaumm, o6paboTkm 1
peanu3oBbIBaTb U BblIABNAET yrnpaBneHus 6onbwnumm
uccnenoBaTtb HOBblE WHpOpPMaLIMOHHbIE JaHHbIMK, No3BoNsOLWMNe
MaTemaTtumyeckmne noTpebHOCTM 1 OCYLLIECTBNATbL MNOMCK, cOop 1
Moaenu B paspabatbiBaeT TpeboBaHus | xpaHeHue MHdopmauun n3s
€CTECTBEHHbIX K maketam npuKnagHbIxX OTKPbITbIX UCTOYHMKOB 1
Haykax, nporpaMmm; NnpoBoauT crneumanmampoBaHHbIX 6a3
NPOMBILLIIEHHOCTM U CpaBHUTENbHbIN aHanM3 un OaHHbIX;
OusHece, ¢ yueTom Bbibop VIKT ans pelweHus OCHOBHble MeTo4ororMm
BO3MOXHOCTEMN npuKnagHbIX 3agad un aHanusa gaHHbIX; anropuTMbl
COBPEMEHHbIX co3fiaHus nporpamm; 06paboTKN AaHHbIX.
WHPOPMALIMOHHbIX paspabartbiBaeT OCHOBHbIE METOANKU
TEXHONOorun, KOHLIeNTyanbHy0 MOAENb nccneaoBaHus U UCNbITaHUSA
nporpaMmMmpoBaHus npvknagHom obnacru, pa3paboTaHHbIX METOOO0B,
N KOMMbIOTEPHOM BblOupaeT Mozeneun, anropuTMoB,
TEXHUKM WHCTPYMEHTaIbHbIE TEXHOMOrMn 1
CPeAcTBa M TEXHOIOTUM WHCTPYMEHTaIbHbIX CPEACTB MO
NPOEKTUPOBaHUS paboTte ¢ gaHHbIMN.
npuknagHbIX mogenen u YMeTb: OCyLLecTBNATb
nporpamMmm; nNpoBoanT WHPOPMALIMOHHBIN MOUCK C
dopmanusauuio n NCNONb30BaHNEM OTKPbITbIX
peanusaumio peLueHnst WUCTOYHMKOB MHDOPMaLUK U
NpuKnagHbIX 3a4au. cneumnanmanpoBaHHbIX 6a3
MK-5 | CnocobeH MK-5.1 | BoisiBnsieT, cobunpaet n OaHHbIX;
ucnonb3oBaTb dopmanuayeT TpeboBaHMsa K | UCNONb30oBaTb
COBpEMEHHbIe OaHHbIM 1 WHCTPYMEHTarbHble CpeacTBa
MeToAbl pa3paboTku WHPOPMALIMOHHBIM ans paboTbl ¢ 4aHHLIMU, B TOM
1 peanusaumm ob6bekTam yncne, ¢ boNbWNMN AaHHBIMK;
anropuTmMoB NpoBOAMUTL NCCedOoBaHNS U




MaLLMHHOTIO
0o0y4yeHuns Ha base
COBPEMEHHbIX
A3bIKOB
nporpammMupoBaHns
N NakeToB
npuKnagHbIx
nporpamm
MOOEenupoBaHus

UCMbITaHUA METO0B, MOAENEN,
anropuTmMoB 1
WHCTPYMEHTaIbHbIX CPeaCcTB
paboTbl ¢ 60MNbLNMKN JAHHBIMW.
BnageTb HaBbikaMu
WMHCTanmnsauumn n Hactpoviku MO
ans pabotbl ¢ 6onbwnMm
JaHHbIMMU.

MNK-6

CnocobeH
NPOBOAUTb
0bpaboTky u aHanus
OOnNbLLUMX OAHHbIX C
Mcnonb3oBaHMEM
CYLLECTBYIOLLIEN B
opraHusaumm
METO/JO0STIOrMYECKON U
TEXHONOrM4YecKkomn

WHGPACTPYKTYpbI

MK-6.3 | MNpoBoauT aHanuTn4yeckoe
nccnegoBaHue B
COOTBETCTBUM C
cornacoBaHHbIMU

TpeboBaHMSMM.

12. O6beM AUCUUNIMHBI B 3a4€THbIX eAMHULIaX/4Yacax B COOTBETCTBUM C YYEOHbIM

nnaHom —3/108

Popma NPOMEXYTOYHON aTTEeCTaLMMN — 3a4eT C OLLEHKOMN.

13. TpypoemkocTb No BuAgam y4ebHown paboTbl

TpyooeMKoCTb (Y4achl)
. B Tom uucre Mo cemecTtpam
Bug yuebHol paboTbl B B
CeT0 | mreparrus Ne cem. 8 Ne cem.
How chopme
AyOVTOpHbIE 3aHATUSA
B TOM 4uncne: nekuum 32 32
npakTnyeckme - -
nabopaTopHble 16 16
CamocTosiTensHas paborta 60 60
dopma NpomMeXyTO4YHON aTTecTaumm 3aver 3aver
UToro: 108 108

13.1. CopepxaHue AUCLUUNIUHbDI

Ne Peanusauunsa
n/n pasgena
HanmeHoBaHue pasgena ONCUMNNUHBI C
CopepxaHve pasgena AMCunnimvHbl
ONCUUNINHBI MOMOLLIbHO
OHIamnH-Kypca,
QYMK
1. llekuyuu
1.1 | NonsaTtne Data science n TepMuHbl 1 onpegenerns. OcobeHHOCTN TEXHOSOMMIA. AHanus
Big Data, obnactb Cdbepbl NPUMEHEHNS, COCTOSIHWUE U NEPCMNEKTUBI GonbLUKX
NPUMEHEHNS. pasBuTUs. OaHHbIX
1.2 | TexHonoruu Mnatdopma Hadoop: apxutektypa u npuHuun pabotbl. | (01.03.02,
KoHconuaauum, OpraHunsauus dannosom CUCTEMBbI HDFS. | YxnoBsa B.B.)
obpaboTkn n ynpasneHusa | lMNporpammHbin  uHTepdenc Map Reduce. Cuctema
OonbLUMN JaHHBIMU YARN.
1.3 | OcHoBHbIE NpoLecchl B IMpouecchl cbopa, NOArOTOBKM U UCCNEeLOBaHNS AaHHbIX.
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Data science MeToabl mMogenupoBaHus  AaHHbIX.  Busyanusauwms

OaHHBbIX.
2. JlabopamopHbie pabombi
2.1 | MeTogpl paboThbl ¢ Onpepnenenne uenen uccrieqoBaHusi, dopmupoBaHue | AHanus

JaHHbIMU T3, BblOOp MeTogoB  peanu3aumu. COoOp pAOaHHbIX. | 6onbLumnx
MpoBepka kayecTBa AaHHbIX. O4MCTKA AaHHbIX. OaHHbIX
Bbibop cpeacTte xpaHeHus gaHHbIX. MeToabl obpaboTkmn | (01.03.02,
W aHanusa gaHHbIX. MIHCTpYMEHThI ynpaBneHns Yxnosa B.B.))
OaHHbIMW.

13.2. Tembl (pasaenbl) AUCLUNIIUHBI U BUAbI 3aHATUNA

Buabl 3aHsATUN (4acoB)
Ne HanmeHoBaHue TemMbl
n/n (pasgena) oucumnnmHel Jlekuun MpakTy- JlTabopaTopHbie CamocTosTenbHas Bcero
yeckne paboTta
MoHaTtue Data science un
1 Big Data, obnactb 4 - - 6 10
NPYMEHEHNs
2 OcHoBHbIE npoueccyl B 10 ) ) 10 20
Data science
TexHonornm
3 KoHconuaauun, obpaboTku 16 ) 4 14 34
1 ynpaeneHust 6onbwmmm
OaHHbIMU
4 MeToap!l paboThkl ¢ 5 ) 12 30 44
OaHHbIMU
NToro: 32 - 16 60 108

14. MeToan4yeckue ykasaHmAa Ans ooy4aroLWmnxXcAa No OCBOEHUIO AUCLUMNIIUHDI
(pekomeHOayuu 0byHarouwUMCs Mo 0C80EHUK AuCcyunIUHbl: paboma ¢ KoHcnekmamu fnexkyud,
rpe3eHmauyUoOHHbIM MamepuasnoM, 8bINOoIHeHUe npakmuyeckux 3adaHul, mecmos, 3adaHuli mekyuweu
ammecmauuu u m.0.)

OucumnnuHa peanu3yeTcd No TemaTU4eckoMy NPUHLUMUMY, Kaxaas Tema npencraBnsieT
cobon 3aBepLUeHHbIN pa3gen Kypca. Ha nepBom 3aHATUM CTyOEHT nonyvaeT UHopMauuio
ANS OOCTyna K KOMMeKkcy y4ebHOo-MeToaM4Yecknx MaTepmanos.

JIeKUMOHHbIE 3aHATUA MNOCBSLLEHbI PACCMOTPEHUKD TEOPETUYECKMX OCHOB AMCLUNANHLI:
BBOAATCS OCHOBHblE MOHATUSA, N3ydatoTcsl 6a3oBble TEXHOMOMMN, pa3buparoTcs OCHOBHbIE
npouecchbl paboTbl ¢ 6onbWMMKN AaHHbIMK. JlabopaTopHble paboTbl NpegHas3Ha4vyeHbl Ons
POPMUPOBAHNA YMEHUA W HABBIKOB, 3aKpenneHHbiX komneTeHumn no OlOM. Owlu
OpraHuM3OBbLIBAOTCH B BUAE BbINOMHEHUS OTAENbHbIX 3a0aHUN.

CamocTosaTenbHas paboTa cTygeHTOB BKIOYaEeT B cebsa npopaboTky yyebHoro matepmana
nekuunn, pasdop 3agaHunin nabopaTtopHbIX paboT, NOArOTOBKY K 3K3ameHy. [1ns ycnewHoro
OCBOEHUSI OMCUMMNNUHBbI  PEKOMeHAyeTcsl MNoAapOOHO KOHCMEKTUPOBaTb  JTEKLMOHHbIV
mMaTepuwarn, npocMatpuBaTb Mpe3eHTauuMm NO  COOTBETCTBYyKOLWEN Teme, YTOObI
cucTemMaTU3npoBaTh U3yvaembli maTepuan.

MpomexyTouHasa aTtTectauus no pesynbtataMm o0y4yeHnss NpoBoAUTCS B hopMe 3K3aMeHa,
KOHTPOSIMPYIOLLLErO OCBOEHME KITHOYEBbLIX MOMOXEHUIA ANCLMUMNIINHBI, COCTaBMSOLWLMX OCHOBY
3HaHWI NO AUCUUNIINHE.

Mpn mncnonb3oBaHMM AUCTAHUMOHHBIX OOpa3oBaTenbHbIX TEXHOMOMMM U 3NEKTPOHHOTrO
obyyeHnsa cnegyeTt BbIMNOMHATbL BCE YKa3aHuA npenogasatend no pabore Ha LMS-
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nnatgopme, CBOEBPEMEHHO  nogknw4atbcsd K online-3aHatuam,  cobniogartb
pekomMeHaaumm no opraHm3aunum camoCcToATENbHON paboThl.

15. MNMepevyeHb OCHOBHOM U AOMNONHUTENILHOW NUTepaTypbl, PeCypCoOB WMHTEpHeT,
Heo6XxoAUMbIX ANA OCBOEHUA AUCLIMNIIUHDI

a) oCHOBHas nuTtepaTtypa:

Ne McTouHunk
n/n
OcHoBbl TexHonorui Big Data [OnekTpoHHbI pecypc] : ydebHoe nocobue / BopoHex. roc. yH-T / B.B.
1 YxnoBa .— JNeKTPOH. TEKCTOBble AaH. — BopoHex : N3gaTenbckuin gom BI'Y, 2020 .— 3arn. ¢
TUTYyNa akpaHa .— CBobogHbIN AoCTyn u3 nHtpacety BI'YY .— TekcToBbIN hann .—
<URL:http://www.lib.vsu.ru/ >.
MakwaHog, A. B. bonblune gaHHble. Big Data / A. B. MakwaHos, A. E. XKypaenes, J1. H. TbiHObIKapb.
5 — 2-e n3g., crep. — CaHkr-lNeTepbypr : JlaHb, 2022. — 188 c. — ISBN 978-5-8114-9690-7. — TekcT :

3NEKTPOHHBIV // JlaHb : anekTpoHHOo-6ubnuoteyHasa cuctema. — URL:
https://e.lanbook.com/book/198599— Pexunm gocTtyna: Ans asTopms. Nonb3osBaTenen.

MakwaHos, A. B. CoBpeMeHHble TEXHOMNOMMN NHTENNEKTYanbHOro aHanu3a AaHHblx : y4ebHoe
nocobve ans cno / A. B. Makwanos, A. E. X)Kypasnes, J1. H. TeiHabikapb. — CaHkT-lNeTepbypr : JlaHb,
3 2020. — 228 c. — ISBN 978-5-8114-5451-8. — TekcT : aneKkTpoHHbIN // JlaHb : 3NeKTPOHHO-
onbnunoteydHas cuctema. — URL: https://e.lanbook.com/book/149343— Pexum goctyna: ans
aBTOpM3. Nofb3oBaTeNen.

6) gononHuTenbHasa nuTeparypa:

Ne NcTouHunk
n/n
MakwaHoB, A. B. Cnctembl NOAAEPKKM NPUHATUSA peLleHnin : ydebHoe nocobue ans By3os / A. B.
MakwaHos, A. E. XXypasnes, J1. H. TeiHgblkapb. — 2-e u3g., ctep. — CaHkT-lMeTepbypr : NaHb, 2021.
4 | — 108 c. — ISBN 978-5-8114-8489-8. — TeKCT : aneKTPOHHbLIN // JlaHb : 3NeKTPOHHO-0MOMoTEeYHas
cuctema. — URL: https://e.lanbook.com/book/176903— Pexum goctyna: ansg aBTopums.
nonb3oBaTenemn.
HOpe, J1. AHanua 6onblumx Habopoe AaHHbIX / J1. KOpe, P. AHaHa, O. Y. Dxxeddpwu ; nepeBog ¢
5 aHrnuickoro A. A. CnvHkmH. — Mocksa : MK TlMpecc, 2016. — 498 c. — ISBN 978-5-97060-190-7. —

TekcT : aneKTpoHHbIV // JlaHb : aNeKTpoHHO-6MbnmoTeyHas cuctema. — URL:
https://e.lanbook.com/book/93571— Pexum gocTtyna: ans aBTopus. nonb3oBaTenen.

B) MHOPMaLMOHHbIE 3/1eKTPOHHO-06pa3oBaTenbHble pecypchl (oduumarnbHbie pecypcbl MHTEPHET)™:

Ne

n/n Pecypc

6 | OnekTpoHHO-6ubNMoTevHasa cucrema «faHby - Pexxum goctyna: hitps://e.lanbook.com

7 OneKTPOHHbIN KaTanor Hay4yHon 6ubnmoTekn BopoHEXCKOro rocygapCTBEHHONO yHMBEpCUTETA. —
Pexum goctyna: http//:www.lib.vsu.ru.

AHanus 6onblimnx ganHbix (01.03.02, Yxnosa B.B.)/ B.B. Yxnoea. — O6pasoBaTenbHbivi nopTan

8 «3neKkTpoHHbIN YyHuBepcuteT BI'Y». — Pexum goctyna: https://edu.vsu.ru/course/view.php?id=19266
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16. MNepeyeHb y4yeOHO-MeTOANYECKOrO 06ecneyeHust ANs CamocTosATeNbHOM paboThbl

CamoctoaTenbHass pabota obyvalwoweroca [[O/PKHA  BKAYATb  NOAMOTOBKY K
TECTUPOBaHUIO, NTabopaTOPHbIM 3aHATUSIM U NOAFOTOBKY K MPOMEXYTOYHOW aTTecTauumn.
Mpn camocTosaTeNnbHOM NOAroTOBKY OOy4YaloWMMCS MOMb3yeTCsl KOHCMEKTaMU NeKUnin m
nuTepatypon Mo TemaTuke JEeKUMOHHOro MaTtepuana, 3afaHUn  KOHTPOSIbHbIX W
nabopaTtopHbix paboT. [Ons obecneyeHuss CaMOCTOATENbHOW paboTbl CTYAEHTOB B
9NEKTPOHHOM KypCe AUCUMNIUHBI Ha obpasoBaTenibHOM nopTane «ONeKTPOHHbIN
yHuBepcuteT BI'Y» cdhopmmpoBaH y4ebHO-METOLMYECKUIA KOMIMEKC, KOTOPLIN BKOYAET B
cebs: nporpammy Kypca, y4yebHble nocobust n cnpaBoyYHble MaTepuarnbl, MeTogudeckmne
yKasaHus Mo BbINOMHEHMIO nlabopaTopHbIX paboT. CTyaeHTbl NonyyaroT JOCTYN K AAaHHbBIM
MaTepuanam Ha NepBoM 3aHATUM MO AUCUUMNIINHE.

17. Obpa3soBaTenbHble TeXHONIOrMN, UCNONb3yeMble NpU peanusayum y4eoHomn
AUCLUMNNUHBI, BKINOYasa AUCTaHUMOHHbIe oOpa3oBaTternbHble TexHonoruu (A4O0T),
3aneKkTpoHHoe oby4yeHue (J0), cmewaHHOe 06Gy4YeHue):

Mpn peanusaumm  OUCUMNIUHBI  UCNONbL3YIOTCA  crnegylowune  obpasoBaTtesbHble
TEXHOMOMMK: NOrMyeckoe MnOCTPOEHNE AUCUUNIUHBI, OOO03Ha4YeHne TEeOopPeTUYECKOTO W
NPaKTUYECKOro KOMMNOHEHTOB B y4ebHOM MaTepuane. [NpuMeHsIoTCs pasHble TUMbl ek
(BBOOHas, 0630pHas, WHGOpMauuoHHas, npobnemHas). OducuunnunHa peanusyeTcs C
npUMeHeHnemM MHPOPMaLMOHHO-KOMMYHUKALNOHHbBIX TEXHOSTOMUNA.

NHopMaLMOHHO-KOMMYHNKATUBHbBIE TEXHONOMMN AN peanu3aumm y4ebHon ANCUMNINHDI:
- TEXHOMOTMM CUHXPOHHOTO W  ACUHXPOHHOIO  B3aMMOAEWCTBUS  CTYOEHTOB U
npenogaeaTtens nocpeacTtBOM Ccnyxb (cepBMCOB) MO MNEPEecbifike U  MOMyYeHUro
3NEKTPOHHbIX COOBLLEHMIA, B TOM Yncne, No ceTn IHTepHeT;

- CEPBUC ANEKTPOHHON NOYTLI A4S onepaTMBHOM CBA3W NpenogaBaTenst U CTYAEHTOB.

AucumnnuHa peanusyeTcs C NPUMEHEHMEM 3MEKTPOHHOIO O0YYeHUs U AUCTAHLMOHHbIX
obpasoBaTenbHbIX  TEXHOMOMMW, AnA  OopraHM3auMm  CamMoCTOATENbHOW  paboThbl
oby4aroLmMxca NCNonb3yeTcs OHMaMH-KYpC, pasMeLleHHbIN Ha nnatgopme ONEeKTPOHHOro
yHuBepcuteta BI'Y (LMS moodle), a Takke gpyrme WMHTepHeT-pecypcChbl, NpUBEAEHHbIE
B n.15B.

18. MaTepnanbHo-TeXHU4YECKoe obecneyeHme ANCUUNIINHDI:

JlekumoHHas ayauTtopus OormkHa ObiTb 0bopygoBaHa ydebHon mebenbto, KOMMLITEPOM,
MynbTUMEANNHBIM 060pyaOBaHMEM (MPOEKTOpP, 3KpaH, CpeacTBa 3ByKOBOCMPOM3BEAEHUS),
AonyckaeTcs nepeHocHoe obopyagoBaHue.

JlabopaTtopHble paboTbl AOMKHbI NPOBOAMTBLCA B CMEUManuM3MpoBaHHOW ayauTopun,
OCHaLleHHON y4ebHon mebenbio U nepcoHanbHbIMM KOMMbIOTEPAMW C AOCTYNOM B CeTb
WHTepHeT (KOMMbIOTEPHbIE KNaccbl, CTyauu), MynbTUMeauiHbiM  0BopyaOBaHUEM
(npoekTop, 3KpaH, CpeacTBa 3ByKOBOCNpoM3BeaeHus), Yncno paboumx MecT B ayantopum
AOIDKHO ObITb TakMm, 4TOObl OoGecneumBanacb mMHOuBMAyanbHas paboTa cTydeHTa Ha
OTAENbHOM NEPCOHaNbHOM KOMMNbIOTEPE.

[Onsa camocTosTenbHon paboTbl HEOoOXOoAMMbI KOMMbIOTEPHLIE KMACChbl, MOMELLEHUS,
OCHalLleHHble KOMMNbOTEpPaMn C AOCTYNOM K ceTn VHTepHeT u nnatgopme SNeKTPOHHOro
yHuBepcuteTta BI'Y (LMS moodle).

MporpammHoe obecneveHue:
- OC Windows 10, OC Linux;
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- NakeT CTaH4apPTHbIX OPUCHBIX NPUNOXEHWU Ans paboTbl ¢ AOKYMeHTamu, Tabnvuamu un
T.n. (MonOduc, LibreOffice);

- MO Adobe Reader;

- cneumanuaupoaHHoe 10 (MO MatLab);

- HTepHeT-6paysep (Mozilla Firefox).

19. OueHoO4HbIe cpeAcTBa ANsl NPOBeAEHUS TEKYLEN U MPOMEXYTOYHOM aTTecTauum
KoHTponb ycneBaemMocTu MO AUCUMMNIIMHE OCYLECTBASETCA C MOMOLLbIO CrieayrLlmx
OLIEHOYHbIX CPEeACTB:

— KOHTpOnbHas paboTa,

— TecT,

— nabopaTtopHasa paboTa.

Mopsaok oueHKn ocBoeHUsi 06yvaloLWMMnca y4e6Horo MaTepuana onpegensiercs
cofepXXaHueMm crieayroLmnX pa3genoB AUCUUNIIUHDI:

Ne HanmeHoBaHus pasgena KomneTteHums (1) MuaukaTop(bl) OueHoYHble
n/n AVCLUMNITNHBI OOCTWDKEHNS cpencTea
KOMNeTeHLMK
1 Monatne Data science n Big Data, MK-4 MK-4.2 KoHTponbHas
obnacTtb NPUMEHEHNS. paboTa, TecTt
2 TexHonornn koHconuaaunm, MK-4, NMK-6 MK-4.2 JlabopatopHas
06paboTkn n ynpaeneHus MK-6.3 pabota 1
GonNbLINMN AaHHBIMW.
3 OcHoBHble npouecchl B Data MK-4, NMK-6 MK-4.2 JTabopatopHas
science. MK-6.3 paboTa 2
4 MeToabl paboTbl C AaHHLIMU MK-5, NMK-6 MK-5.1 JTabopatopHas
MK-6.3 pabota 3
MpomexyToyHas aTTectauus, dopma KOHTPONS — 3a4eT C OLIEHKON MepeyeHb
BOMpPOCOB

20 TunoBble OoUEeHOYHbIE CpeAcTBa U MeToAMYECKUEe MaTepuanbl, onpeaensiowme
npoueaypbl oLueHUBaHUs

20.1 TeKywWmMn KOHTPOJb yCNeBaeMoCTHn
KoHTponb ycneBaemMocTV MO OUCUMNMNHE OCYLLECTBASETCA C MOMOLLBI CriegytoLwmx
OL€HOYHbIX CPeacTB:

— KOHTpOSibHas paboTa,

— TecT,

— nabopaTtopHas paboTa.

KoHTponbHasa pabota MoxeT ObiTb 3aMeHeHa Ha TecT, B 3aBUCUMOCTU OT TEXHOMOruM
obyuyenus. Mpu BapuaHTe [O pekoMeHOyeTCsi KOHTPOmbHYy paboTy 3aMeHuTb Ha
TecT. KoHTponbHas paboTa u TecT SIBMSOTCA B3anMO3aMEHSIEMbIMMU.

MpumepHbIN NepevyeHb 3a4aHUN KOHTPOJSIbHOM PaboThl

1. NpuBeanTe OCHOBHbIE XapakTEPUCTUKN BONbLUNX AAHHbIX.

2. PacctaBbTe B NpaBuibHOM Nopsiake OCHOBHbIE aTanbl npouecca Data Science:
Ha3Ha4YeHne Lenu nccrnefoBaHus, NOAroToBKa AaHHbIX, COOp AaHHbIX,
MoAennpoBaHue AaHHbIX, UccnegoBaHne AaHHbIX, OTOBpaXeHne AaHHbIX.

3. Jante onpeneneHne «Hadoop».

4. MNMoscHuTte npuHumn MapReduce




8

. ModacHuTe, B Yem 3akno4aeTca HayvyHoe 1 00 eCTBEHHOE 3HaYeHne 60nbLLMX
OaHHbIX.

. Uto BkntovaeT B cebsa akocmuctema Big Data.

. YKaxxute OCHOBHble HaBblkM 1 yMeHUs cneumanucta Data Science

. [lpoKOMMEHTUpPYNTE OCHOBHbIE pexunmbl 3anycka MO Hadoop.
. Kakvne Bnapbl y3noB Bkno4vaeT B cebsa aapo knactepa Hadoop.

10 YkaxuTte HasHayeHne Job Tracker B peanunsaumm knactepa Hadoop.

11. Kakasa koHuenuusa nonoxeHa B ocHoy HDFS.

12. MosicHUTe OCHOBHOM NPUHUMN XpaHeHnsa aaHHbiX B HDFS.

13. lNpueeaute ycnosus peanusyemocTtu koHuenumm MapReduce.

14. Jante onpeapenenue B NoSQL.

(&)}

© oo ~NO®

TexHonorus npoBegeHnA

KoHTponbHas BkntovaeT B cebss 30 BonpocoB, BapuaHT BOMpaeTca Mcxoas M3 Homepa

3a4eTkn (nocnegHen umdpbl). Bpemsa BbINOSHEHUS paccyMTbiBaeTcs U3 cooTHowweHus 10
BonpocoB — 30 MUHYT.

Kputepum oueHnBaHus:
- OUEHKa «OTIIMYHO» BbICTABMAETCSA CTYAEHTY, eCnun CTYOeHT Aan npaBuiibHble
oTteeTbl Ha 90 1 6onee NPOLEHTOB 3aJ4aHUN;
- OUEHKa «XOpPOLLO» BbICTaBNAETCA CTYAEHTY, eCnun CTyAeHT Aan npaBuiibHble
OTBEThLlI MeHee, Yem Ha 90 n 6onee 80 NPOLIEHTOB 3a4aHWUI;
- OUEeHKa «yOO0BNeTBOPUTENbHO» BbICTABNAETCA CTYAEHTY, eCnun CTyaeHT Aan
npaBunbHble 0TBETHI MeHee 80 n 6onee 50 NpoUEHTOB 3a4aHun;

- OUEeHKa «Hey[oBneTBOPUTENBHOY» - AaHbl NPaBUIibHbIE OTBETbI HA MEHEE YeM Ha
50 npoueHTOB 3a4aHUN.

MNepe4yeHb 3apaHnM TecTa.

MpumMep KOMMOHOBKM BONPOCOB TECTa (BOMPOCHI C BAapyaHTamu OTBETOB).
BapuaHT 1.

1. an/IBe,D,MTe OCHOBHbIE XapaKTEPUCTUKN OonbLUNX AaHHbIX:

a) Virtualization, Volume, Variability, Vehicle;
6) Variety, Velocity, Volume, Value;

s) Verification, Volume, Velocity, Visualization;
n Video, Value, Variety, Volume.

2. PaccTtaBbTe B NpaBuibHOM Nopsiake OCHOBHbIe 3Tanbl npouecca Data Science:

a) Ha3Ha4yeHue Lenu uccnenoBaHusa, cbop AaHHbIX, MOAroToBKa AaHHbIX, UCCregoBaHmne
AaHHbIX, MOOENUPOBaHNE AaHHbIX, OTOOpaXeHne AaHHbIX;

6) HA3HaYeHne Lenu nccnegoBaHns, coOop AaHHbIX, NOArOTOBKA AaHHbIX,
MOOEeNnMpPoBaHUe AaHHbIX, UccriefoBaHMe AaHHbIX, 0TOOpaXkeHne OaHHbIX;

8) HA3HaYeHne Lenu nccneaoBaHns, NoaroToBka AaHHbIX, COOp AaHHbIX,
MOOEeNnMpPOoBaHUe AaHHbIX, UccriefoBaHMe AaHHbIX, 0TOOpakeHne OaHHbIX;

r) HasHaveHue Lienn nccriefoBaHus, cOop AaHHbIX, MOArOTOBKA AaHHbIX, OTOOpaXeHue
AaHHbIX, NccregoBaHMe AaHHbIX, MOAENMPOBaHMUE OaHHbIX.

3.MNoscHUTE NoHaTME:



Hadoop npencraensiet cobom...

a) HABop yTUNUT, N NPOrpaMMHbIA Kapkac AN BbINOMHEHUS pacnpeaenéHHbIX
nporpamm, paboTarLmx Ha Knactepax;

6) pacnpeaenénnyo CYB[l, nossonstowyto obpabaTbiBaTte 6onblUMe AaHHbIE;

8) A3bIK BbINOSIHEHWNA 3a4aHuK B napaanrme MapReduce;

r pacnpenenéHHyro bannoByro CUCTEMY A4S OpraHM3auum XxpaHeHns gamnnos
6onbLlworo o6véma.

4. MpuHumn MapReduce cocTouT B TOM, YTOObI

a) MPOM3BOAUTL BbIYUCIIEHUSA Ha y3nax, rae MHopMaunsa nsHadansHo obina
COXpaHeHa;

6) MICNOJIb30BaTb BblYUCNUTENBbHbIE MOLLHOCTU CUCTEM XPaHEHUS;

8) UICMOJSIb30BaTb (PYHKUMOHANbHOE NporpaMMmnpoBaHne Ans pelleHns 3agad
MaccuBHO-NapannensHon obpaboTku.

TexHonorna nposeaeHust

TecT BkntovaeT B cebs 30 BONpOCoOB, BapuaHT TecTa BOMpaeTca ncxoasa n3 Homepa
3a4eTkn (nocnegHen umdpsl). Bpemsa Ha TecTMpoBaHMeE pacCynUTbiBaeTCA U3
cooTHoweHnsa 10 BonpocoB — 15 MUHYT. Pe3ynbTaTbl TECTbI MPOBEPSOTCA MO KIIHOYY
npaBuUSibHbIX OTBETOB.

Kputepum oueHnBaHus:

- OueHKa «OTNUYHO» BbICTABNAETCA CTYAEHTY, €CNM CTYAEHT Aan npaBuibHbIe
oteeTbl Ha 90 1 6onee NPOLEHTOB 3aaaHuK (TECT NPONAEH);

- OLEeHKa «XOPOLLO» BbICTABNAETCA CTYAEHTY, €CNK CTYAEHT Aan npaBusbHbIe
OoTBEThLI MeHee, Yem Ha 90 n 6onee 80 npoueHTOB 3agaHni (TECT NPOMNAEH);

- OLEeHKa «y4OBMeTBOPUTENBHO» BbICTABNAETCA CTYAEHTY, €Cnu CTyAeHT aan
npaBunbHble 0TBETHI MeHee 80 n 6onee 50 NpoueHTOB 3agaHum (TECT NPONAEH);

- OUEeHKa «HeydoBneTBOPUTENbHOY» - AaHbl NPaBUNbHblE OTBETLI HA MEHEE YEM Ha
50 npoueHTOB 3aaaHun (TECT HE NPOMAEH).

MNMepe4yeHb 3apaHnn ana nabopaTopHbIX pabor.

JTabopaTopHas paboTta Ne1

Mpumep 3agaHus.
BbINONHUTL pacyeT XxpaHunuwia AaHHbIX 418 CUCTeMbl OOUCHOWN CUCTEMBDI
BMAeoHabnogeHus.
MapameTpbl cuctembl BUaeoHabnogeHus: 5 kamep, paspewenue 2.1, 1920x1080,
yactoTa 12k/c, kogek H.264.MNepnoa xpaHeHnsa gaHHbIX COCTaBnseT 3 Mecsua,

TexHonorus npoBeaeHus

CTyaeHT BblOMpaeT BapuaHT 3adaHusl, OPUEHTUPYSICb Ha HOMep 3ayeTkn (nocnegHss
undpa). Bpems BbinonHeHus 3agaHus coctaBnseT 3 yvaca. CTydeHTy paspeluaeTtcs
Nnonb30BaTbCs MHOPMaLMEN N3 OTKPbITbIX MCTOYHUKOB.

Kputepuun oueHuBaHus:
- OueHKa «OTNIMYHOY» BbICTaBNAETCA CTYAEHTY, ecrniv paboTa BbINOMHEHa B NOSTHOM
obbeme (NpBeaeHbl BCe pacyeTbl U OHM NpaBuibHbIE, AaHbl MOSICHEHNS);
- OueHKa «XopoLloy - paboTa BbIMOMHEHA NOSTHOCTLIO, HO UMEKTCS
He3HauYnTeNbHbIE OLUNOKY;
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- OLEeHKa «yOoBneTBOPUTENbHOY - paboTa BbINOMHEHA NOMHOCTLIO, HO B
npeacTaBneHHOM YacTh MHOIO OLLIMOOK MK NpeacTaBneHa YacTb paboThl M OHa
0e3 owmnboK;

- OLUeHKa «HeyOoBneTBOpPUTENbHOY» - paboTa He BbINOSHEHa.

JTabopaTopHas padoTta Ne2
Mpumep 3agaHus.

1. O603HauMTb BM3Hec-nNpobremy.

2. CdopmynmpoBaTb 6usHec-Lenu.

3. Ob6o03Ha4nTb 6M3Hec-3agayn.

4. CaecTu BM3Hec-3agady K aHanMTUYeCcKon 3agade.

5. Onpegenntb NOTPebHOCTUN B pecypcax (ykasaTb MCTOYHWUKN, BUAbI PECYPCOB, BUAbI
N cogepxxaHme nHgopmaLmm, KOTOPYH MOXHO NOSYYnTb).

6. lNopobpaTtb TexHonormn (MeTodbl, MOLEnW, anropuTMbl, WHCTPYMEHTasbHblE

cpeacTsa), no3sonstowme paboTtaTb C onpeaeneHHbIMn B N.6 pecypcamu.
7. Tpn HeobxogaMmocTn OaTb pekomMeHgauuu no gopaboTke TexHonornm (MmeTtoabl,
MOZENN, anropuTMbl, MHCTPYMEHTanbHbIE CpeacTBa) u3 n.6.

TexHonorusa npoBeaeHus

MpeomeTHyto 06n1acTb CTYAEHT BbIOMpaeT camMOCTOATENbHO, Ba3npysacbk Ha MHopMaLUn
N3 OTKPbITbIX MCTOYHUKOB. Bpemsa BbINONHeHUa 3agaHunsa coctaensieT 3 vaca. CTtygeHTy
paspeLuaeTcs Nofnb30BaTbCA MHAOPMALMEN U3 OTKPbITLIX NCTOYHMKOB.

Kputepum oueHnBaHus:

- OUEeHKa «OTNIMYHO» BbICTABNAETCA CTYAEHTY, ecriv paboTa BbINOSIHEHA B NOSTHOM
obbeme, NonyyYeHHble pe3ynbTaTbl apryMeHTUPOBaHbI;

- OLEeHKa «XopoLlo» - paboTa BbINOMHEHA NOSTHOCTbLIO, HO MNOSyYEeHHbIE pe3ynbTaThbl
He NOrMYHbI U TPEBYIOT YTOYHEHUS;

- OLEeHKa «y4OBMeTBOPUTENBHOY» - paboTa BbINOSIHEHA NOMTHOCTbLIO, HO UMEET MECTO
GonbLloe KoNMMYecTBO OWMBOK NNn NpeacTaBneHa Yyactb paboTbl n oHa 6e3
ownbok;

- OUEeHKa «HeyOoBneTBOpUTENbHO» - paboTa He BbINOSHEHA.

JTabopaTopHas padoTta Ne3

Mpumep 3agaHu4.
YctaHosutb MO Hadoop ans opraHusaumm paboTbl ¢ 6onbwnMu AaHHbIMU.  [pun
HacTpomnke MO peannsoBaTb aBTOHOMHbIN PEXUM PaboTbI.

TexHonornsa nposeaeHUs

JTabopaTopHass paboTa BbinosHAeTcA B yyebHoM  nabopatopun.  CTygeHTy
npegocraBnseTca  AOCTyn K CUCTEMHbIM  HacTpowkam [1K.  CTygeHT npoBoguT
WMHCTannsaumMio CcUCTEMHbIX pannoB, HacTponky koHdwurypaumm MO un 3anyckaet 10 B
aBTOHOMHOM pexume. lNpenogasaTenb npoeBepsieT (PakT ycTaHOBKM U roToBHOCTb [1K K
panbHenwen pabote. [lo oOkoH4YaHun nabopaTopHOM paboTbl  pPeKoMeHOOBaHO
BOCCTaHOBJIEHNE CUCTEMbI 10 NEePBOHA4YaribHOro COCTOSIHUS.

Kputepuun oueHuBaHus:
- OUEHKa «OTNMYHO» BbICTABMAETCA CTYAEHTY, eCcnun Bce aTtanbl MHcTannaumm Mo
nponaeHsbl, 1O HacTpoeHO 1 roToBO K paborTe;
- OLEHKa «xopowlo» - ecnu Bce atanbl nHctannauum MO npongeHsbl, Ho 0O He
HaCTPOEHO;
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- OLEHKa «yOOBNEeTBOPUTENLHO» - €CIN CTYAEHT HE CMOT MPONTU BCE 3Tanbl
nHctannauum MNO;
- OUEeHKa «HeyaoBneTBOpUTENbHO» - paboTa He BbIMNOSHEHA.

20.2 NMpomexyToyHana aTrecTauus

HpomemyTquaﬂ arrecrauma no gucumnniimHe ocywecTBlideTca C NoMoLblo Ccrieayrunx
OLUEHO4YHbIX CpeaCTB: BOMPOCHI K 3a4eTy.

MNepeyeHb BonpocoB k 3a4eTy (KUM Ne1):

OcHoBHbIe TUMbl 60MbLUNX OAHHbIX.

CTtpykTypa npouecca Data Science.

OCHOBHbIE KOMMOHEHTbLI MHPPACTPYKTYPbI paboTbl ¢ 60NbLLUMMK AAHHBIMMW.
Knactep Hadoop..

Knactep Spark.

PacnpegenexHas cdannosasa cuctema HDFS.

. CTpyKTypbl AaHHbIX, NpuMeHsieMble Anst paboTbl ¢ 6onbMMM MaccuBamm
AaHHbIX

8. bBasa gaHHbix NoSQL.

9. CpaBHeHune 6a3 gaHHbix SQL n NoSQL.

10. Teopema CAP.

11. [lMapagnrma MapReduce..

12. MeToabl uccnenoBanus 60NbLUNX OaHHbIX.

13. OcCHOBHbIE NPOLECCHI B UCCNEeAOBaHUN OAHHbIX.

14. MeToponoruna segeHunsa npoektoB CRISP.

15. MeTtoponorna segenunsa npoekros KDD.

16. MeToponorna segeHus npoektoe SEMMA.

17. WHCTpYMEHTbI BU3yanusaumm SaHHbIX.

18. AnropuTt™m pasBepTbiBaHWUS fioKanbHoro knacrtepa Hadoop Ha nnatdgopme ¢ OC
Windows.

NO A WD

[nsa oueHvBaHWs pe3ynbTaToB OOy4YeHMs Ha 3a4yeTe WUCMNOoNb3yHTCA creaylLlime
nokasatenu (3YH):

1) 3HaTb OCHOBHbIE TEXHONOMMN KOHcoNuaaunm, obpaboTkn 1 ynpaBneHus 6onbLLMMM
AaHHBIMW, NMO3BONAOLLME OCYLLECTBNATL MOUCK, COOP N XpaHeHne UHpopmaummn ns
OTKPbITbIX MICTOYHUKOB M CNeuMann3npoBaHHbIX 6a3 OaHHbIX;

2) 3HaTb OCHOBHble METOAOSOMMM aHanm3a AaHHbIX; anropuTMbl 00paboTKN AaHHbIX.

3) 3HaTb OCHOBHble METOAMKN UCCNEAOBaHMSA N UCMbITAaHNA pa3paboTaHHbIX METOAOB,
MOAENen, anropuTMOB, TEXHOSMOMMA U MHCTPYMEHTanbHbIX CpeacTs no paboTte ¢
AaHHbIMW;

4) ymeTb OCYyWECTBNATb MHAPOPMALUMOHHBLIA MOUCK C WUCNOSNb30BaHMEM OTKPbITbIX
NMCTOYHMKOB MH(pOpMaLUKN 1 cneumanmampoBaHHbix 6a3 AaHHbIX;

5) yMeTb MCMNONb30BaTb MHCTPYMEHTamNbHblEe CpeacTBa ANis paboThl C 4aHHBIMKU, B TOM
yucne, ¢ 6oNbLINMM AaHHBIMMU;

6) ymeTb NpoBOAUTb UCCREAOBaHUSA U UCMbITAHUS METOA0B, MOAENen, anropuTMOB U
WHCTPYMEHTarbHbIX cpeacTs paboTbl C 60NbLIMMM AaHHBIMU;

7) BNageTb HaBblkamMu MHCTannsAumm u Hactponku MO gna pabotel ¢ Gonbwmmn
AaHHBIMW.

Ana oueHuBaHMA pes3ynbTaToB 0Oy4eHUss Ha 3ayeTe ucrnonb3yetcs 4-6annbHas
LUKana: «OTIIMYHOY», KXOPOLLUOY», «YAOBMNETBOPUTENBHO», KHEYAOBNETBOPUTENBHOY.
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CooTHOLIEHNE NOKa3aTenewn, Kputepues 1 WKalbl OUEeHBaHUA pe3yribTaToB O6y'~IeHVIFIZ

YpoBeHb
Kputepun oueH1BaHNs koMneTeHLNi cchopmumpoBaH Llkana oueHok
HOCTHU
KOMMEeTeHLNN

Ob6yvalowninca  OeMOHCTpUpPYeT  3HaHWE TeopeTUYecKux OCHOB | [loBbILLEHHBIN OTnnyHo
(nokasatenm 1-3), YMEHNe TMpPUMEHATb TEeOoputo Ha NpakTuke YpOBEHb
(nokasatenn 4-6), o nabopaTopHbIM paboTam MonydYeHbl OLEHKU
«OTIIMYHO» M «xopoLoy. o TecTy nonydeHo 6onee 90% npaBUSbHBIX
OTBETOB.
OTBET Ha KOHTPOSIbHO-U3MEPUTENbHBIN MaTtepuan He COOTBETCTBYET BasoBbin Xopowo
ogHomy (oByM) wn3 nokasaTenem 3YH, Ho obydvaiowuncsa paet YPOBEHb
npaBufbHble  OTBETbl  Ha  JOMOfHWTENbHble  Bonpockl.  [lo
nabopaTopHbiM paboTam Mony4eHbl OLEHKN «OTAIMYHO» U «XOPOLLIOY.
Mo Tecty nonyyeHo 6onee 80% npaBunbHbIX OTBETOB.
OTBET Ha KOHTPONbHO-U3MEPUTENbHBIN MaTtepuan He COOTBETCTBYeT Moporosbin YposneTtsopu-
nobbim Tpem (4eTbipem) n3 nokasatenen 3YH, obydvatowwmiica gaet YpPOBEHb TenbHO
HenonHble OTBETbl HAa AOMNOMHUTENbHbIE BOMPOCHI, 4ONYCKAET OWnbKM
B TepmuHonoruu. [lo nabopaTtopHbiM paboTam MnofyyYeHbl OLEHKM
«OTIIMYHOY» WM «XOPOLUO», MMM «ygoBrneTBoputernbHo». Mo TecTy
nony4yeHo 6onee 50% npaBunbHbIX OTBETOB.
OTBET Ha KOHTPOJIbHO-U3MEPUTENbHBIN MaTtepuan He COOTBETCTBYET - HeynoeneTtsopwu-
HW ogHoMy un3 nokasaTenen 3YH. OOyvarowmincs He BRageet TernbHO

TepMUHOIOIMen OaHHOW ob6nacTu 3HaHWin. 3agaHus NabopaTopHbIX
paboT He BbINOSHEHBI.

20.3 PoHA oOUEHOYHbIX cpeacTB CHPOPMUPOBAHHOCTU KOMMETEHUUA CTYAEHTOB,
pekomMeHAyeMbIA ANA NpoBeAeHUA ANarHoCcTU4eckux pador

BOI'IpOCbI C BapunaHTamMum oTBeToB (SaKpblTble)

MK-4.2 Tposognt aHanua npegMeTHon obnactn, BbiABNSET

NHOPMAaLMOHHbIE

noTpebHoCTN 1 pa3pabaTbiBaeT TpeboBaHMS K NakeTam NpUKNagHbIX NporpamMmm; NpoBoauT
CpaBHUTENbHLIN aHanu3 n Bblbop UKT ana peweHuss npuknagHblX 3agay UM CO34aHus
nporpamm; paspabartbiBaeT KOHLENTyanbHyd MoAenb npuknagHon obnacTtu, Bblbupaet
WHCTPYMEHTarnbHble CpeacTBa M TEXHOMOMMW MPOEKTUPOBAHUA MPUKIAAHbIX MoAenen u
nporpamMm; NpoBoauT coopManusauuto N peannsaunio peLeHns npuknagHbix 3agad

1. B 4yem 3akno4vaeTcs Hay4yHOe U 06LLIeCTBEHHOE 3HaYeHne BonbLUNX AaHHbIX:

a) BO3MOXHOCTb M3BME€Yb IKOHOMMUYECKYHO BbIroAY;
6) HOBble 3HaHWUS O MUPE;

B) BO3MOXHOCTb OTBETUTb Ha AABHO UHTEPECYIOLLNE BOMPOCHI;

r) BO3MOXHOCTb ynpaBreHus OyayLum.
OTBerT: a.

2. OcHOBHble MexaHM3Mbl peanusaumm 6a3 gaHHbix Tuna NoSQL:

a) pennukauus v WapauHr;

6) wapauHr n nogaepkka map/reduce;

B) pennukauusa u nogaepkka map/reduce;

r) pennukaumsa n ropmsoHTanbHoe macwTabupoBaHme.
OTBeT: a.
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3. Kakue mogynu BXOAAT B OCHOBHOW NakeT Anst paboTkl ¢ 6onblumMmmu aaHHbIMK 10O
Hadoop:

a) Common, HDFS, MapReduce, YARN;

6) MapReduce, HDFS, YARN;

B) MapReduce, HDFS, Common, HBase;

r) Common, YARN, HBase.

OrtBer: a.

4. B 4eM 3aknio4aloTca OCHOBHbIe naeun 6a3 aaHHbIX NoSQL:

a) BO3MOXHOCTb NMPUMEHEHWNSA K HECTPYKTYPUPOBAHHbIM U CNaboCTpyKTypUpOBaHHbLIM
AaHHbIM, oTcyTcTBME SQL-3anpocos.;

6) BO3MOXHOCTb paboTbl C Ppa3NUYHLIMK TUNAMU XPaHWUINLL, peansaumoHHas Moaenb
AaHHbIX, yaobCcTBO ANt pa3paboTynKOB;

B) HepensaunoHHas Moaerb AaHHbIX, 3aKPbITbI UCXOAHbIN KOA, BEPTUKaNbHasA
MaclTabupyemocTb;

r) HepensunoHHasa Moaerb AaHHbIX, OTKPbITbIN MCXOAHBIN KOA, XopoLuas
ropu3oHTarnbHas MacTabupyemocTb.

OTBeT: T.

5. Bblbepute Hanbornee noaxoasiiee onpeaeneHme TepmmHa «Hadoopy»:

a) nnatdgopma ans 3anycka NpUnoXeHWn aHanuTnyeckon obpaboTkm AaHHbIX;

6) [0, npegHasHa4yeHHOE AN Co34aHus 1 3anycka pacnpenenéHHbIX NPUOXEHUN,
obpabaTbiBatowmx 6onblume o6bEMbI AaHHbIX;

B) [0, npegHasHayeHHoe Ansa opraHu3aumm paboTbl ¢ 60NbLLMMK AAHHBIMU;

r) CYB[M onst HECTPYKTYPUPOBAHHBLIX U CNabOoCTPYKTYPUPOBAHHBIX OaHHbIX.

OrtBer: 6.

6. [epeuncnute cucteMHble TpeboBaHus k MO Hadoop:

a) OC Linux, nogaepxka Java API, knactepHasa Tononorus;

06) OC Linux, C++;

B) OC Windows 64-paspsigHas, nogaepxka pensaumnoHHbix b/;
r) nwbas OC, orpaHNYeHNin Ha A3bIKM NPOrpaMMNPOBAHUS HET.
OtBeT: a.

7. OcHoBHble pexumbl 3anycka MO Hadoop:

a) aBTOHOMHbIN, NCeBAOPAcNpeaeneHHbI, NOMHOCTbIO pacnpeaeneHHbIn;
0) ncesgopacnpeneneHHbln, pacnpeaeneHHbIn;

B) aBTOHOMHbIV U NceBgopacnpeaeneHHbin;

r) NoOKanbHbIA N CETEBOM.

OTBeT: a.

8. YcnoBusi peannayeMocTy KoHLUenuum paboTsl ¢ AaHHbIMM MapReduce:

a) Hanuuune pacnpegerneHHon annoBon CUCTEMbI, NITAHNPOBLLMKA, HEMHOEKCUPOBAHHOE
XpaHeHWe gaHHbIX, aBToOMaTM3auumn pacnapannenuBaHns 3agad Ha Knacrepe;

6) nopaepxka pennukauum gaHHbIX, UHOEKCUPOBAHHOE XpaHEHME AaHHbIX, Hanuyne
NaHMpPOBLUMKA;

B) HanuumMe NNaHWpPOBLUUKA, MHOAEKCUPOBAHHOE XPaHEHNE OaHHbIX, UCNOSb30BaHMe
pacnpeneneHHon gannoBon CUCTEMDI;

r) Hanu4ve pacrnpegernieHHon oannoBon CUCTEMbI, MNAHNPOBLUNKA, HEUHOEKCUPOBAHHOE
XpaHeHue OaHHbIX.

OrtBerT: a.
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9. MpuHuun MapReduce NpMMEHUTENBHO K TEXHONMOMMM 06paboTkM BONbLLMX AAHHBIX
COCTOMT B TOM, 4YTOObI:

a) nNpou3BOAMTb BbIYMCIEHUS HA y3nax, rae MHpopmaumsa nHavyanbHo bbina coxpaHeHa;
0) wncnonb3oBaTb BbIYMCNINTENBHbLIE MOLLHOCTM CUCTEM XPaHEHUS;

B) MCNonb3oBaTb PYyHKLMOHANbHOE NPOrpaMmMMpoOBaHne Ans peLleHns 3agady MacCuBHO-
napannensHon obpaboTku

r) pasgenaTb y3nbl Ha Te, rAe XpaHAaTCS AaHHbIE U Te, Ha KOTOPbIX NPON3BOAATCA
BbIYMCIIEHMS.

OTBeT: a.

10. Kakasi KoHUenumMs nonoXeHa B OCHOBY pacnpefeneHHon gainoson cuctemsl HDFS:
a) npou3BOAMTb BbIYMCIEHUS HA y3nax, rae UHopMaumst M3HavanbHO Oblfia COXpaHeHa;
0©) oAgHOKpaTHOM 3anMcn U MHOFOKPATHOMO YTEHUS;

B) BO3MOXHOCTMK pennnkaumm gaHHbIX;

r) pacnapannenuBaHus npoueccoB 06paboTkn AaHHbIX.

OrtgerT: 6.

11. Apxutektypa moayns YARN opueHTupoBaHa Ha paboTy:

a) Tonbko MapReduce-nporpamm;

0) nbLIX pacnpeaenéHHbIX NPUNOXKEHWI;

B) MapReduce-nporpamm, paspaboTaHHbIX 4151 MOTOKOBbIX AAHHbIX;

r) kak MapReduce-nporpamm, Tak n niodbix Apyrmx pacnpenenéHHbiX NPUoXeHnn,
noagepxmBaroLLme COOTBETCTBYIOLME NPOrpaMMHbIE MHTEPMENCHI.

OTBerT: T.

MK-5.1 BoisiBnsieT, cobupaet n popmannadyet TpeboBaHUs K AaHHBbIM U MHOPMAaLMOHHbBIM
obbekTam

12. YKaXxnte OCHOBHbIE NCTOYHUKM BONbLUNX AAHHbIX:
a) MoOOWNbHbIE YCTPOWCTBA;

0) MalWHHbIE JaHHbIE U UHTEPHET;

B) MHTEPHET N coumarnbHbIE CETH;

r MalUNHHbIE JAaHHbIE U MOBUMbHbLIE YCTPOUCTBA.
OTBerT: T.

13. MNMo3BonsawT nn TexHonormm big data paboTtatb ¢ HECTPYKTYPUPOBAHHBIMU UIM MIIOXO
CTPYKTYPMPOBAHHBIMWU SaHHBIMWN?

a) pa;

6) Her.

OTBeT: a.

14. Kakue xapaKkTepucTmkm onpeaenstoT npuHumn « Tpéx V» B OTHOLWEHUM BonbLUMX
OaHHbIX:

a) Virtualization, Volume, Variability;

6) Variety, Volume, Value;

B) Verification, Velocity, Visualization;

r) Volume, Variety, Velocity.

OTBerT: T.

15. YKaxnuTe OCHOBHble BUAbl AaHHbIX, KOTOPbIE pacCMaTpMBaOTCS B KOHTEKCTE paboThbl C
GonbWNMKN AAHHBIMU:



15

a) CTPYKTYpUpOBaHHbIE, NOSTYCTPYKTUPOBAHHbIE, KBA3UCTPYKTYPUPOBaHHbIE U
HECTPYKTYPUPOBaHHbIE;

6) CTPYKTYpMpOBaHHbIE, NOMNYCTPYKTYPUPOBAHHbBIE N HECTPYKTYPUPOBAHHbIE;

B) CTPYKTYPUPOBAHHbLIE N HECTPYKTYPUPOBAHHbIE;

r) HECTPYKTYPUPOBAHHbIE, KBA3UCTPYKTYPUPOBAHHbIE, HEOCTPYKTPUPOBAHHbLIE U
CTPYKTYPUPOBaHHbIE.

OTBerT: a.

16. OTmeTbTe BbiCKa3biBaHUSA, Hanbonee NonHO xapakTepuaytowme CTPYKTYpUpOBaHHbIE
AaHHblE:

a) He 3aBUCAT OT MOAENM AaHHbIX, YAOOHbI ANA aHanu3a, NpMMepoM ABMAsSeTCa ayamno
drannsl,

6) 3aBuUCAT OT MOAENU AaHHbIX, UMEIOT ONpeaeneHHy CTPYKTYpPY, NPOM3BOSIbHbIN
doparMeHT TeKkcTa TPyAHO noasepraeTcs paclumpoBKe;

B) [aHHble coAepxaT cneunarbHble Tern U MHble MapKeépsbl, MO3BONAOLLINE OTAENUTL
CeMaHTU4Yeckne anemeHTbl, yaobHbl Ans aHanusa;

r) 3aBUCAT OT MOAENM AaHHbIX, YNOpsSAoYeHbl cneumansHbiM 06pas3oM, 00bl4HO Takue
AaHHblEe XpaHATCSA B BUAe Tabnuy B pensaumnoHHbix 6a3ax gaHHbIX, yAOOHbI NS aHanuaa.
OtBerT: T.

17. YKaxute Tunbl KOPNOPaATUBHbBIX AAHHbIX:

a) MaLUUHHbIE JaHHble, ECTECTBEHHLIE AAHHbIE, COLManbHbIX CETEN COTPYAHUKOB U
KIMTMEHTOB;

0) dakTorpadunyeckne, HOpMaTUBHO-CNPABOYHbIE U BHYTPEHHUE;

B) KOHMAEHUMNAmNbHbIE, U3 OTKPbITLIX M YCIOBHO-OTKPbITLIX MICTOYHWUKOB;

r) OTKPbITbIE U 3aKPbITbIE.

OTBerT: 6.

18. Bbibepute Hanbonee BepHoe yTBEpXAeHNe «MHpopMaums, cogepkallas KOHKpPETHbIE
dakTudeckme cBeAeHUs 0 KOHKPETHbIX dakTax, 0 hakTU4ecKknx cobbITusX,
XapaKkTepuayoLme HEKOTOPbIN OBBHEKT 1 NO3BONSAIOLLME NPOBECTU CONOCTABMEHNE €ro C
aHanoramu - aTo»:

a) akrorpaduyeckasa nHpopmauns;

0) cnpaBo4Hasa MHopmMauuns;

B) HOPMaTMBHO-CNpaBoOYHasa MHoOpMaLUS;

r) [OOKYMeHTanbHO-MOATBEPXAEHHAS.

OrtBer: a.

19. MNMpwu ncnonb3oBaHun TexHonormn big data kakme gaHHbIE XapakTepPU3YT Kak «4aHHble
BbICOKOIO KayecTBay:

a) [aHHble, He HYXOalLWMeECS B OYUCTKE;

6) [OaHHble, 3arpy>KeHHble N3 4OCTOBEPHOIrO MCTOYHUKA;

B) [AaHHble, coaepKalme HEKPUTUYHbIE OLLMOKKM, KOTOPbIE HE MELLAKT UX 3arpyske B
XpaHUnuLLe AaHHbIX;

r) BCE BblllENepeyYnUCneHHbIe.

OTtBeT: a.

20. YTo aBnsieTcsa KpuTepUeM OLLEHKN KadecTBa AaHHbIX NPU UCMOMNb30BaHUM TEXHOSOMMI
big data:

a) KPUTUYHOCTb OLIMBOK

0) cTeneHb geTanusauumn gaHHbIX

B) [OCTOBEPHOCTb UCTOYHMKA
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r) CKOPOCTb NpeaoCTaBneHnsa AaHHbIX
OTBeT: a.

21. BepHo nn ytBepxaeHue, 4to «l1pu Bu3yannsaumm MCTOYHMKOB AaHHbIX OCHOBHYO
TPYAHOCTb BbI3bIBaeT OTOOpaXKeHne JaHHbIX U3 PeNAUNOHHBIX 6a3 AaHHbIX, T.K.
MeTaZlaHHble W JaHHble OTAeneHbl Apyr OT apyra»?

a) BEpHO;

0) HeBepHO.

OrtBer: a.

22. ObsazaTenbHO N1 NpKU NCNOMb30BaHUK TexHororn big data npuBoauTb AaHHbIE K
eanHomy copmaty?

a) Aa;

0) HerT.

OtBerT: 6.

23. [pn npumeHeHun TexHonormn big data meTagaHHble:
a) [OOMKHbl pasMmeLLaTbCcs BMecTe C AaHHbIMU;

0) AO0SMKHbI pa3meLwaTbCs OTAENbHO OT AaHHbIX;

B) HE MCNonb3yTcs.

OrtBerT: a.

24. YKaxunte OCHOBHble (hasbl MOAENNPOBAHNSA OAHHbIX, KOTOPbIE MMEKT MECTO ObITh B
paboTe ¢ 6onbWNMN JAaHHBIMU:

a) BbIDOP NepeMeHHbIX, onpeaeneHne 3Ha4YMMOCTN NePEMEHHbIX, BbIMONIHEHNE MOgenu,
nccnegoBaHne pesyrnbTaToB;

0) BbIOOP MOAeNU, BbINOSIHEHME MOAENN, OLlEeHKa pe3yNnbTaTos;

B) BbIOOpP MOL4ENWN N NEPEMEHHbIX, BbIMOIHEHNE MOLENN, ONpeaerieHNne CTENEHN
COOTBETCTBUA MOAENN, ANArHOCTUKA MOAENU;

r) BbIGOp MO4ENN U NEPEMEHHbIX, BbIMONIHEHME MOAENN, AMAarHOCTUKA N CpaBHEHME
Moaenewn.

OTBerT: T.

MK-6.3 NMpoBoguT aHanNNTU4Yeckoe uccrnenoBaHne B COOTBETCTBMM C COrNacoBaHHbIMU
TpeboBaHnaAMMU

25. YKaxnte ypoBHU MHTErpaummn SaHHbIX:
a) CEeMaHTUYECKUIN N CUHTAKCUYECKUNA;

0) umsnyecknin n NOrnyecknn;

B) BHELUHWUA U BHYTPEHHUN;

r) PYYHOW N MaLUMHHBIN.

OtBeT: 6.

26. Kak Ha3blBalOTCS TEXHOMNOrMKM, No3sonsoLwme pabortaTtb ¢ 6onbwMMM o6 bemamm
HECTPYKTYPUPOBAHHbIX 1 NSI0X0 CTPYKTYPUPOBAHHbLIX AaHHbIX pa3Horo goopmara?

a) big data;

6) SAQL;

B) «rocCrneayroLwero nNoKoneHnsa»;

r) NGN.

TBET: a.
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27. BbibepuTe rpynnbl BU3yanM3aTopoB, UCMOSb3yeMbiX Npu paboTe ¢ 6onbLumnmm
AaHHbIMN:

a) obuwero Ha3Ha4YeHus, NS OLEHKM KayecTBa Mogenen, Anga nHrepnpetauun
pe3ynbTaToB aHanNu3a;

6) [4ns OUeHKM KavyecTBa BXOOHbIX AaHHbIX, OLlEHKN KayecTBa MOAENEN, OLLEHKM
MPOrHO3MPYEMbIX 3HAYEHUN;

B) o6Llero HasHa4yeHns, cneunann3npoBaHHbIE;

r) ANSA OLEHKMN BXOLHbIX OAHHbIX, ANs1 OLEHKM KayecTBa MoAenen, Ana UHTepnpetaumm
pes3ynbTaToB aHanuaa.

OtBerT: a.

28. YTto BkntovaeT B cebst aTan cbopa gaHHbIX B npouecce ndyyeHus gaHHolx DS (Data
Science):

a) onpeaeneHne NCTOYHUKOB AaHHbIX, onpeaeneHme metoaoB cbopa aaHHbIX, cbop
AAHHbIX, NEPBUYHbIN aHaNN3 OaHHbIX;

0) onpeaeneHne NCTOYHMKOB AaHHbIX, POPMUPOBAHNE LEMOYEK XKUBHEHHOIO LMKNa
AaHHbIX 1 onpegeneHne MeToaoB cbopa AaHHbIX, COOP AaHHbIX, MEPBUYHBLIA aHaNn3
JaHHbIX;

B) onpeaeneHne NCTOYHMKOB AaHHbIX, OPMUPOBaHME LIENOYEK XXU3HEHHOTO LMKNa
AaHHbIX 1 onpeeneHne MetToaoB cbopa AaHHbIX, NEPBUYHBIA aHanM3 AaHHbIX;

r) onpeaeneHne NCTOYHMKOB AaHHbIX, onpeaeneHne metogos cbopa AaHHbIX, coop
JaHHbIX.

OTBerT: 6.

29. OcHoBHas 3agada dTana NoOAroTOBKWN AAaHHbBIX MPY peanusaumnm npolecca n3yyeHns
AaHHbix DS (Data Science):

a) npoBedeHWe NpeaBapuUTENbHOMO UCCNeAO0BaHUSA OAaHHbIX, ONUCAHNE OaHHbIX;

0©) oumMcCTKa OaHHbIX U COCTaBMNEHNE UX ONNCaHWS;

B) 0ObeauHeHWe OaHHbIX U3 pasHbIX MICTOYHUKOB M NpUBEAEHNE UX K eauHoMy doopMary:
r) AaHHble pasHbiX HabopoB NpMBOAAT K 0bLemMy hopmaTy, yompatoT onedaTkm n
pasnu4yHbie ownbkn BBOAA.

OtBerT: T.

30. JanTe onpeaeneHune npoueccy npeobpaszoBaHns AaHHbIX NPU N3ydeHun gaHHblx DS
(Data Science):

a) npouecc npuBeneHMst AaHHbIX K BUOY, NOAXOAALEMY ANs1 MOAENNPOBaHUSA LaHHbIX;
0) npouecc OYUCTKU OaHHbIX C COKpalleHnem obbema danna;

B) npouecc BbIBOPKM N3 AaHHbIX NONE3HON MHOPMaLLMK;

r) npouecc NnpuBedeHus gaHHbIX K oopmaTty, npurogHomy ansa npumeHeHna SQL-
3arpocos.

OTBeT: a.

31. PaccraBbTe B npaBuibHOM NOpPsiAKe OCHOBHbIE aTanbl npouecca Data Science:

a) HasHaveHue uenu nccnegoBaHus, cbop AaHHbIX, NOATOTOBKA AAHHbIX,
MOOEeNMpoBaHNEe AaHHbIX, UCCrieaoBaHME OaHHbIX, OTODpa)KeHne OaHHbIX;

6) HasHaveHue uenu nccrnegoBaHus, cOop AaHHbIX, NOATOTOBKA AaHHbIX, UCCrie4OBaHne
AaHHbIX, MOAENVUPOBAHNE AaHHbIX, OTOOpaXXeHNe AaHHbIX;

B) Ha3Ha4yeHue Lenu uccrefoBaHus, NOAroToBKa AaHHbIX, COOP AaHHbIX,
MOAEeNMpoBaHMeE AaHHbIX, UCCreaoBaHUe AaHHbIX, OTOOpaXeHne gaHHbIX;

r) HasHayeHue Lenu nccrnegoBaHus, cbop AaHHbIX, NOArOTOBKA AaHHbIX, OTOOpaxeHue
AaHHbIX, UCCreoBaHNe AaHHbIX, MOENMPOBaHNE OaHHbIX.

OrtBer: 6.
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32. OcHOBHbIE 3aTanbl MeToaosniorm aHanuTukn gaHHelx CRISP-DM (B nopsiake
NCNOJTHEHUS):

a) O6wusHec-aHanus, aHanu3 AaHHbIX, NOArOTOBKA AAHHbIX, MOAENMPOBaHME, OLEHKa
peLleHnin, BHe4pEHNE;

0) oTtbop gaHHbIX, UccrnegoBaHne OTHOLIEHU B AAaHHbIX, MOAUMUKALNA OAHHbIX,
MOoAenMpoBaHNe B3anM0O3aBUCUMOCTEN;

B) dopmupoBaHue bmnsHec-3agaun, aHanns-agaHHbIX, c6op U NOAroToBKA AAHHbLIX, OLEHKa
pe3ynbTaToB;

r) aHanua UCTOYHMKOB AaHHbIX, COOp AaHHbIX, MOCTPOEHME MOLENEN, OLeHKa MoaeNeEN,
BHeOpeHue.

OTBeT: a.

33. Ha kakom atane meTtogonornn aHanntnkmn gaHHbix CRISP-DM npumeHsieTca meTtoa
A/B-TecTupoBaHus:

a) MoaenupoBaHue;

0) oueHKa Nosly4YeHHbIX MoAesNewn;

B) OLEHKa peLLEeHUI;

r) BHeOpeHwue.

OTBerT: a.

34. Nante onpeaenenune npouecca ETL, ncnonesyemoro npm obpaboTtke 6onbLumx
MaccuBOB AaHHbIX:

a) KOMMNIIeKC MeTOAO0B, pearnuayoLmx NpoLecc nepeHoca NCXOOHbIX JaHHbIX U3
pasfnyHbIX UICTOYHUKOB B aHaNUTUYeckoe NpunoXeHne nnu nogaepxusatoLlee ero
XpaHunuLLe AaHHbIX;

0) 1O gns nsBneveHnsa gaHHbIX U3 pensaumoHHbix B 1 npeobpasoBaHue nx K BUAY,
yaobHomy ans xpaHenus B 6 NoSQL,;

B) KOMMMEKC MeTOLO0B, OYUCTKM AAHHbIX, U3BIIEKAaEMbIX U3 Pa3fNNYHbIX NUCTOYHUKOB;
r) MO gns npuBedeHNsa AaHHbIX U3 pa3HbIX UCTOYHUKOB K eauHOMY cbopMary.
OrtBer: a.

35. Kakue Buabl atpnbyToB MCNONb3YHTCA AN 0603HA4YEHNA JaHHbIX B BbIDOpKax nocrne
NpoBeAEHMSI OYMCTKM COrNTaCHO METOA0NIOrMM aHanuTukn gaHHbix CRISP-DM:

a) KayecTBeHHble aTpubyThl, UCNpaBEHHbIE aTpUOyThl N 3abpakoBaHHbIE;

0) KayecCTBEHHbIE N HEKAYECTBEHHbIE aTPUBYThI;

B) BbICOKOE KayeCTBO, HU3KOE Ka4yeCTBO;

r) [OOonycTMMOE KayecTBO, UCNPaBNEHNIO HE MOANEXUT.

OTBerT: a.

36. BepHo nu ytBepxaeHne « OCHoOBHasi 3ajaya Bu3yanusauumn aHHbIX — 3TO
npeactaBneHne pesynbTaToB KNYEBbLIM Y4aCTHMKAM MPOEKTa U MOCTPOEHUE MPUITOXKEHUIN
Ha UX ocHoBe»?

a) BEPHO;

0) HeBepHoO.

OTBeT: a.

37. OTMeTbTe OCHOBHbIE TUMbl NHCTPYMEHTarbHbIX CpeacTB nnatgopm paboTbl C
AaHHbiMK Bl (Business Intelligence):

a) cpeacTBa cbopa n npeacTaBneHnsa nHopmaumm n cpeacTea UHTerpauum;

0) cpeacTtBa cbopa nHopMauun, cpeacTea OMMCTKM MHpopMaumn, cpeacTea aHanuaa,
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B) cpeactBa cbopa nHpopmauun, cpegcrtea npeobpasoBaHms K Buay, yaobHomy ons
006paboTkn, cpeacTsa MOAENMPOBAHUS;

r) cpeacTBa npefcTaBneHns MHopmaLumm, CpeacTBa MHTerpaumm, cCpeacTesa aHanmaa.
OtBeT: T.

38. PaspgeneHue 6a3bl AaHHbIX HA OTAENbHbIE YaCcTU Ha3biBAETCA:
a) napTUUMpoBaHue;

0) nakeTupoBaHue;

B) LWAPAOWHT,;

r) macwrabupoBaHue.

OTBeT: a.

39. Y710 aBnseTcsa pesynbTaTOM aHaNUTUYECKOro uccregoBaHusa?
a) HOBbl€ 3HAHWUS;

0) HOBble AaHHbIE;

B) HOBble MeTafaHHbIE;

r) HOBblE€ NEPEMEHHbIE.

OTBeT: a.

40. [Ons paboTbl ¢ 60NbWMMKN AaHHBIMW B OpraHnM3aumm gomkHa ObiTb
NT-nHdpacTpykTypa, NnogaepxmnsaroLias pacnpeneneHHoe XxpaHeHme aHHbIX?
a) ba;

0) Her.

OTBeT: a.

41. WHTennektyanbHbln aHanus gaHHblx KDD aBnsaeTcs:
a) uTepaTMBHbIM NPOLIECCOM;

0) HeuTepaTUBHBLIM NPOLECCOM;

B) WHTEpPaKkTUBHbIM;

r) KackagHbIM NMpPOLLECCOM.

OTBeT: a.

BOHpOCbI C KPaTKUM TEeKCTOBbIM OTBETOM (OTKprTbIE)

MK-4.2 Tlposognt aHanua npegMeTHon obnactn, BbIBNSET WHPOPMALNOHHbIE
notpebHocT n paspabaTbiBaeT TpeboBaHWS K NakeTam NpPUKNagHbIX NporpamMmm; NpoBoaUT
CpaBHUTENbHbIN aHanu3 u BblIbop MKT gnga peleHus npuknagHbiX 3agady M Cco3gaHus
nporpamMmm; paspabaTtbiBaeT KOHLUENTyanbHyd Mogenb npuknagHon obnacTtu, Bblbupaet
WHCTPYMEHTarnbHble CpeacTBa M TEXHOMOMMN MPOEKTUPOBAHUA MPUKIAAHbIX MoAenen u
nporpamMm; NPoBoAUT bopManmsauuio 1 peanusaumio peleHnsa npuknagHbIx 3agad

4?2. Kak HasbiBaloTcs 6a3bl aHHbIX, B KOTOPbIX UCMONb3YOTCA He Tonbko SQL-3anpockl?
OTBeT 3anuwunTe NaTMHCKUMM BykBaMu B BEPXHEM perncrpe.
OteeT: NOSQL.

43. Npuseaute abbpeBnaTypy pacnpeneneHHon annoBor CUCTEMbl XpaHEHUS AaHHbIX
ansa MO Hadoop. OTBeT 3anuwmTe NnaTUHCKMMKN ByKBaMmn B BEPXHEM pPerncrpe.
Oteet: HDFS.

44. OcHoBHble pexumbl 3anycka MO Hadoop ans paboTbl ¢ GONMbLUMW OAHHBIMU
(BbIBEPUTE HYXHBIE BapuaHTbl U 3anMwnTe OTBET B BUAE nocregoBatenbHOCTM undgp 6e3
npobena, Hanpumep «35»):
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1. ABTOHOMHBIN

2. [NceBpopacnpeneneHHbIN

3. [NonHocTblo pacnpeneneHHbIn
4. JlokanbHbIN

5. CeteBon.

OTBeT: 123.

MK-5.1 BeisingaeT, cobupaeT n oopmanmsyeTt TpeboBaHns K JaHHbIM U MIHPOPMaLUMOHHbLIM
ob6bekTam

45. PacctaBbTe B HY)XHOM rMopsgke Larn no peanusaumm anropyutMa  MaluvmHHOro
o6yyeHunsa cornacHo atany «MoagenupoaHus» metogonormn CRISP-DM. 3anunwuTe oteeT
B Buae nocnegosatenbHocTu umdp 6e3 npobena, Hanpumep «3412».

1) BbiGpaTb METOAUKY MOOENUPOBAHUS

2) Cpenatb TecTbl AN MoAenu

3) TMMocTpouTb Mogenb

4) OueHnuTb Moaernb

OtBeT: 1234.

MK-6.3 NMpoBoaMT aHaNUTU4YecKoe uccrnenoBaHne B COOTBETCTBUM C COrfacoBaHHbIMU
TpeboBaHNAMM

46. Kak HasblBaeTCs TEXHUKA MacluTabupoBaHus npu paboTte ¢ JaHHbIMK, KOTopas
3aknoyaeTcsa B pasgeneHnm 6asbl 4aHHbIX HA OTAENbHbIE YAacTy Tak, YTOObI Kaxayto 13
HUX MOXHO ObINO BbIHECTM Ha OTAENbHbIN cepBep? OTBET 3anunTe pycckummn bykBamu B
HWKHEM permcrpe.

OTBeT: WapaunHr.

47. Kak 0603Ha4yaeTca KOMNIEKC METOAOB, peanuayoLmnx NPoLIECC NEPEHOCA NCXOAHbIX
AaHHbIX U3 PasfiMYHbIX UICTOYHMKOB B aHANMTUYECKOE NPUMoXeHNe Unn nogaepXxueatoLlee
ero xpaHunuuie aaHHbix? OTBET 3anuwmnTe NaTMHCKMMM BykBamm B BEPXHEM PErUCTpeE.
OTseT: ETL.

48. Kakune npouenypbl MOXXHO OTHECTM K reHepaumn AaHHbIX NPy NOArOTOBKE AaTaceToB
AN MaWnHHOro oby4yeHnsa nnun npu aHanuTM4eckoM uccnegosaHun? Beibepute HyxHble
BapvaHTbl U 3anuwmnTe OTBET B BUAe nocriegosaTensHOCTN undp 6e3 npobena, Hanpumep
«35».

1. Arperauuio aTpmbyToB (pacyeT sum, avg, min, max, var u 1.4.)

2. Hopmanusaumio atpmbyToB (feature scaling)

3. 3anonHeHue NponyLleHHbIX AaHHbIX (Missing data imputation)

4. KonnpoBaHue AaHHbIX U HapallmBaHue nony4eHHbIMU Habopamu BbIGOPKU
OtBeT: 123.

49. Kak HasblBaeTCs MeTogorsiorms no UccnefoBaHWlo AaHHbIX, B KOTOPOW XMU3HEHHbLIN
UMKN OaHHbIX BKIOYaeT 3Tan MOAenupoBaHua AaHHbix? OTBeT 3anuunte NaTUHCKUMM
BykBaMu B BEpXHEM perncrpe.

OtBeT: CRISP (nonyckaetca CRISP-DM).
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50. OrtyeT 0 pesynbraTtax aHaNUTUYECKOro NccnefoBaHnsa MoxeT ObITb NpeacTaBneH B
Buae... Boibepute BapmaHTbl U3 CnmMcka 1 saanuwimnTe OTBET B BMAE NOCreoBaTENbHOCTH
undp 6e3 npobena, Hanpumep «35».

1. MpeseHTauun

2. AHanUTUYeckom 3anmncku

3. CrtaTtbu
4. [oknapa
OtBeT: 1234.

51. WHTennekTyanbHbl aHanm3 AaHHbIX, TakKe LUMPOKO M3BECTHbIN Kak 0BHapyxeHne
3HaHUN U3 gaHHbIX 0603HavaeTcs... OTBEeT 3anMwunTe NaTUHCKUMK OyKBaMu B BEPXHEM
perucrpe.

OTBeT: KDD.

Kputepun n wkanbl oueHnBaHua 3agaHun ®0C:
[nsa oueHnBaHMA BbINOMHEHMSA 3a4aHUI Ucnonb3yeTca bannbHas Wwkana:

1) 3aKkpbIThle 3a4aHus (TECTOBbIE C BApuaHTaMu OTBETOB, CPEAHNN YPOBEHb CIOXHOCTH):

e 1 6ann — ykasaH BEpHbIN OTBET;

e (0 6annos — yka3aH HeBEPHbIN OTBET (MONTHOCTLIO UMW YaCTUYHO HEBEPHbBIN).
2) OTKpPbITbIE 3a4aHUS (TECTOBbIE C KPATKMM TEKCTOBbIM OTBETOM, MOBbILUEHHbIN YPOBEHb
CMNOXHOCTH):

e 2 OGanna — ykasaH BEPHbI OTBET;

e (0 6annoB — ykasaH HEBEPHbIN OTBET (MOMHOCTbLIO UM YAaCTUYHO HEBEPHBIN).

3apaHua paspgena 20.3 pekOMEHAYHTCA K WCMNOSIb30OBaHUIO NpU NpoBeSeHUU
ANarHoCTUYEeCKUX paboT € Lenblo OLEHKM OCTaTOYHbIX pe3yrbTaTOB OCBOEHWUS
AaHHOW AUCLMNNUHBI (3HAHMW, YMEHUW, HaBbIKOB).



