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PABOYASA NPOrPAMMA YYEEHOU OUCLUMMIINHDI

B1.B.01 AHanu3 6onbLKUX AAaHHbIX

1. Koa 1 HaumeHoBaHMe HanpaBneHUs NOAroTOBKU / cneuuanbHOCTM:
38.04.05 busHec-nHcpopmaTuKa
2. Mpodnnb noaroToBku / cneunanusauusa/marncrepckas nporpamma:
UHddopmaumoHHasa GusHec-aHanNMTUKa
3. KBanudukaums (cteneHb) BbINYCKHUKA: MarncTp
4. dopma oby4yeHMA: o4YHas
5. Kachenpa, oTBevarowan 3a peanmsaumio AUCLUUNNNHbI: MaTeEMaTUYECKUX METOLOB
nccnenoBaHusa onepauumm
6. CoctaBuTenu nporpammbli: Yxnosa B.B., k.db.-M.H, goueHT kadeapbl MaTeMaTU4eCKNX
MEeTOA0B uUccneoBaHns onepawmm
7. PekomeHpoBaHa: HMC cakynbTeTa NpuknagHon maTtemMaTukn, MHOOPMaTUKL U
mMexaHukmn Ne 5 ot 22.03.2024
8. YuebHbIn roa: 2025/2026 CemecTtp(bl): 3



9. Llenu 1 3agayun y4eb6HOM ANCLUNIINHBI

Llenn aucumnnmHbl: OCBOEHME OCHOBHbIX TEXHOMOMMIA, METOOOB M anropuTMoB paboTbl C
6onblMMKM MaccMBaMM [aHHbIX, KOTOpble Mo3BONAT obpabaTbiBaTb, aHanM3MpoBaThb,
NUHTepnpeTMpoBaTb, OQOPMNATbL W MNpeacTaBnAaTb nNpodeccMoHanbHOMYy obLecTBy
pesynbTaTbl  UCCRegoBaHWiA,  MO3BONAOT  paspabaTtbiBaTb  NpodeccuoHanbHo--
OPUEHTUPOBaHHbIE UHPOPMALMOHHbIE CUCTEMbI C Y4€TOM BO3MOXHOCTEN COBPEMEHHbIX
NHTENNEeKTyanbHbIX MHPOPMaLMOHHBLIX TEXHOOMUIA.

3agadamun Kypca ABnsoTCS:

- 3HAKOMCTBO C OCHOBHbIMM MpoLeccaMu KOHconugauuu, aHanusa, obpaboTkm u
yrnpasreHns 60MblWMX OaHHbIX;

- U3y4eHne 1 COBEpLUEHCTBOBAHWE METOAOB, anropuTMOB U UHCTPYMEHTamnbHbIX
cpeacTB paboTbl ¢ 6OMbWNMKU AAaHHBIMW ANA BO3MOXHOCTU NPOBEAEHUS aHaNUTUYECKUX
nccnegoBaHnn B pamMmkax npoeccnoHasnbHon 4esTenbHOCTY;

- OCBOEHME OCHOBHbIX HaBbIKOB BeAeHMUs MPoeKkToB B obnactu 60nblUnX OaHHbIX, B
TOM 4ucre, MO CO34aHUKD W BHEOPEHUIO NpoecCcnoHanbHO-OpPUEHTUPOBAHHbIX
WH(POPMALMNOHHBIX CUCTEM C Y4ETOM BO3MOXHOCTEN COBPEMEHHbLIX WHTENNeKTyanbHbIX
MHPOPMALNOHHBIX TEXHOSTOTUMN.

10. MecTo yyeb6HOM AncuunnuHbl B cTpyktype OlMOI:

AuncumnnmHa oTHoCUTCA K 06a3aTeNibHbIM UCUMMAMHAM BapyaTUBHOW YacTn NporpamMmmbl
obyyveHnsa. [ns msydyeHus kypca Heobxoaumbl 3HaHust B obnactm WUT-TexHonorun, B
YacTHOCTU, No obpaboTke, XpaHEHUIO 1 BU3yanu3aumn AaHHbIX.

11. MnaHupyemblie pe3ynbTaTbl OOy4YeHMs Mo AucuunnuHe/moaynio (3HaHuUA,
YMEHUs, HaBblkW), COOTHECEHHble C MMNaHUupyeMbiMU pe3yfbTaTaMuM OCBOEHUA
obpasoBaTenbHOW NporpaMmmbl (KOMMNETEHUUSAMU) U UHAMKATOPaMN UX AOCTUKEHUSA

Kog HassaHue Kog(bl) WHamkaTopsbi(bl) MnaHnpyemble pesynbTaThl
KOMMeTeHL MK obyyeHus
MK-4 | CnocobeH MK-4.1 AHanunsnpyeTt OCHOBbI 3HaTb: OCHOBHble TEXHOMNornu
ynpasnaTb NPOEKTUPOBaHNS U KoHconuaaummn, obpaboTkn wu
pa3paboTko 3N1EMEHTbI apXUTEKTYPHbIX ynpaBreHus 6onbLmmMn
npodeccuoHarnsHo- peLleHnn OaHHbIMY, nossonsoLine
-OPUEHTUPOBAHHbIX NHTENNeKTyanbHbIX OCYLLeCTBMATb MOWUCK, cOop K
WUHMOPMALIMOHHBIX MHOPMALIMOHHBIX CUCTEM XpaHeHve  uHdopmauun  u3
CUCTEM C y4EeTOM MK-4.3 OpraHusyet  paboTbl MO | OTKPbITbIX NCTOYHMKOB "
BO3MOXHOCTEN CO30aHNi0 W BHEAPEHWIo | Cneumanua3npoBaHHbIX 6a3
COBPEMEHHBbIX npodeccuoHarnbHo- OaHHbIX;
WHTENNeKTyanbHbIX OPUEHTUPOBAHHbIX OCHOBHbIE MeToZonorum
VNHOPMALMOHHbIX NMH(OPMALIMOHHBIX CUCTEM C | aHanumsa [aHHbIX; anroputMbl
TEeXHOormNn y4yeToMm BO3MOXXHOCTeln | 06paboTKM AaHHbIX.
COBPEMEHHbIX OCHOBHblE METOAMNKM
NHTENNeKTyanbHbIX uccregoBaHUs M- UCTbITaHWA
NHOPMALIMOHHBIX pa3paboTaHHbIX MEeTOoZ0B,
TEeXHOMNormn Moaenewu, anropuvTMoB,
TEXHOMNormn "
WHCTPYMEHTanbHbIX CPeAcTB Mo
paboTte ¢ gaHHbIMN.
YmeTs: OCYLLEeCTBNATb
WHOPMALIMOHHBIN ~ MOUCK  C
ncrnonb3oBaHnemM OTKPbITbIX
WCTOYHUKOB  MHdOpPMaLMn U
crneunanm3npoBaHHbIX 6a3
OaHHbIX;




Mncnosmnb3oBaThb

npoBOAUTb

anropnTtmMmoB

AaHHbIMW.

WHCTPYMEHTarbHble
Anst paboTbl ¢ AaHHBbIMU, B TOM
yucne, ¢ 6oNbLWNMK AaHHBIMU;

nccrnenoBaHus U
UCMbITaHNs MeTOAOB, MoAENeN,

WHCTPYMEHTaIbHbIX
paboTbl ¢ 60NbLMMKN AHHBIMW.
BnapeTtb HaBblkamu
WHCcTannauumn n Hactpoviku MO
ans pabotbl ¢ 6onbwnMn

cpencTea

"
cpencrts

12. O6beM AUCLUMNNNHBI B 3a4eTHbIX eAUHMLIax/4yacax B COOTBETCTBUU C YYEOHbIM

nnaHom —3/108

dopmMa NPOMEeXYyTOYHOM aTTeCcTaLuun IK3aMeH.

13. TpypoemkocTb No BuAam y4ebHou paboTbl

TpygoemkocTb (Yachbl)
B Tom MNo cemecTpam
vyucne
B
Bupg y4ebHol paboTbl nHTEP
Bcero aKTVBH Ne 3
on
opm
e
AyaouTopHble 3aHATUA
B TOM yucne: neKkumm 32 32 32
npakTuyeckme - - -
nabopaTopHbie 16 0 16
CamocTosiTenbHasa pabota 24 0 24
dopma NpomMeXyTO4YHOIN aTTecTaLmm 36 0 36
WToro: 108 32 108

13.1. CopepxxaHue QUCLUUNIUHbI

Ne Peanusauunsa
n/n pasgena
HaumeHoBaHue OUCLMNIUHBI C
CopepxaHue pasgena AMCUUNnHBI
pasgena gQUCLMNInHbI NMOMOLLIbIO
OHIamnH-Kypca,
QYMK
1. llekuyuu
1.1 | MNonatne Data 1.1.1TepmuHbl 1 onpeaenenns. OCobeHHOCTU TEXHOTOMMIA. AHanus
science u Big Data, Cdbepbl NPUMEHEHMUSI, COCTOSIHUE U TEHAEHUUN Pa3BUTMS. BornbLimnx
obnacTb 1.1.2 BusHec-kelicol Big Data. AaHHBIX
npUMeHeHus, 1.1.3 PuiHOK Big Data B Poccumn u mupe. (38.04.05,
Yxnosa B.B.)
TEHOEHUMN pas3BUTUS
1.2 | TexHonoruu 1.2.1 Nnatdopma Hadoop: apxuTekTypa n npvHuun paboTsbl.
KOoHconuaauum, Opranusauus carnnoson cuctembl HDFS. KoHuenuus Map
0bpaboTkn n Reduce. Cuctema YARN. Qkocnuctema Hadoop.
yrnpasneHus 1.2.2 Mnatcdopma Spark: apxutektypa 1 nNpuvHUMN paboThbl.

SonbWMMN gaHHbIMU

dannosble cuctembl Ans paboTtel B Spark.

1.2.3 CpaBHeHue Hadoop u Spark: nHdpactpyktypa, pabota
M0, 3agauwn.

1.2.4 Basbl gaHHbIx NoSQL
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1.3 | OcHoBHble npouecchl | 1.3.1. )KN3HEHHbI UMK aHanUTUKM OGOonbLUMX  OaHHbIX:
B Data science npoueccsl cbopa, NnoaroToBKU, nccrnegoBaHus "
OoTODpaXeHUs1 AaHHbIX.

1.3.2 MeToabl MOAENUPOBaHUSA OaHHbIX.

1.3.3 Buayanusaumsa gaHHbix.

2. JlabopamopHbie pabombi

2.1 | MeTogpl paboThbl ¢ 2.1.1 3arpyska pgaHHbiX. [lpoBepka KavecTBa [AdaHHbIX. | AHanus
JaHHbIMU Ounctka gaHHbIX. OTOOpaxxeHne OaHHbIX. BonbLumnx
2.1.2 OpraHusauus XxpaHeHUs daHHbIX. AaHHBIX
2.1.3 MeToapbl 06paboTkm 1 aHanu3a gaHHbIX. §8'04'Og’8
2.1.4 \HCTpYMEHTbI ynpaBneHns AaHHbIMU. xnosa B.B.)
2.1.5 Bbibop u ycrtaHoeka MO gns paboTtbl ¢ 6onbwmmm
OaHHbIMW.
13.2. Tembl (pasaenbl) AUCUUNIIUHBI U BUAbI 3aHATUNX
Ne HanmeHosarine Temol MpakTu- SHAbl QAN (qg;;?))cTomeanaﬂ
n/n (pasgena) gucumnnumHel Jekuun 4ECKUE JlabopaTopHbie paBora Bcero
MNonsaTne Data science n
1 Big Data, obnactb 4 - - 2 6
NPUMeEHeEHS
2 OcHoBHbIE npouecc! B 10 ) ) > 12
Data science
TexHonornu
KoHconugaumu, obpaboTkm )
3 1 ynpaeneHust 6onbwmmm 16 4 10 30
JaHHbIMU
4 MeToabl paboTbl € 2 ) 12 10 24
[JaHHbIMU
WToro: 32 - 16 24 108

14. MeTogu4eckue yKkasaHus Ansi o6y4aroLwWwmxcsi N0 0CBOEHUIO ANCLUNIIUHbI

OucumnnuHa peanu3yeTcs Mo TemaTU4yeckoMy NPUHUMMY, Kaxaas Tema npencraBnsieT
cobon 3aBepLUeHHbIN pa3gen Kypca. Tembl ¢ kognpoBkon X.X.1 oTHOcATCS K GaszoBoMy
(obsa3aTtenbHoMy) Onoky ana obyyeHusi. Ha nepBOM 3aHATMM CTYOAEHT MonyvaeT
NMHpopmauuio 4nst 4OCTyNa K KOMMekcy y4ebHO-MeToan4ecknx matepunarnos.

JIEKUMOHHbIE 3aHATUSA MOCBSILLEHbI PACCMOTPEHUIO TEOPETUYECKMX OCHOB AUCLMMINHBI:
BBOAATCA OCHOBHbIE MOHATUSA, N3ydaloTcss 6a30Bble TEXHOMOMMN, pa3buparTcs OCHOBHbIE
npouecchbl paboTbl ¢ BONbWIMMKN AaHHbIMU. JlabopaTopHble paboTbl NpeagHa3HayYeHbl Ans
OPMNPOBAHNA YMEHMA W HaBbLIKOB, 3akKpenneHHbiXx komneTeHumi no OlOlMN. Onwm
OpraHn3oBLIBAlOTCA B BUAE BbINONHEHUSA OTAENbHbIX 3agaHui. Mo OKOHYaHUKU U3yYeHus
ANCUMNNNHBI NPOBOAMTCSA TECTUPOBAHME.

CamocTosaTenbHas paboTta cTygeHTOB BKIOYaEeT B cebs npopaboTky yyebHoro matepuana
nekunn, pasdop 3agaHunin nabopaTtopHbIX paboT, NOArOTOBKY K 9k3aMeHy. [1nga ycnewHoro
OCBOEHUSI OUCUMMNMNHBbI  PEKOMeHAyeTCcsl NoApOOHO KOHCMEKTUPOBATb  JTEKLUWOHHbIV
mMaTepuwarn, npocMatpuBaTb Mpe3eHTauum No  COOTBETCTBYWOLWEN Teme, YTOObI
cucTemMaTU3NpoBaTh U3yvaeMbli MaTepuan, BbiNoMHATL 3aaaHns nabopaTopHbIX paboT.

[MpomexyTouHas aTTecTtaums no pedynbTatam obydeHnss NpoBOAMTCA B hOpMeE dK3aMeHa,
KOHTPOSIMPYIOLLLErO OCBOEHME KITHOYMEBbLIX MOMOXEHUIA ANCLNMNINNHBI, COCTaBMSOLWMX OCHOBY
3HaHMI NO AUCUUNIINHE.
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Mpn Mcnonb3oBaHUM ANCTAHUMOHHBIX OBpa3oBaTesfbHbIX TEXHOSMOMMM W 3NEKTPOHHOMO
obyyeHns crnegyeT BbINONHATL BCE yKasaHus npenogasatens no pabote Ha LMS-
nnatcopme, CBOEBPEMEHHO  noAkn4vatbca K online-aaHatuam,  cobnogatb
pekoMeHOauun No opraHM3aunm camocTosaTeNnbHON paboThl.

15. MNMepe4yeHb OCHOBHOM M AOMOSIHUTENIbHOW NUTEpaTypbl, PeCypCcoOB WHTEpPHET,
Heo6XxoAUMbIX ANA OCBOEHUA AUCLUNIIUHDbI

a) OCHOBHas nuTtepaTtypa:

Ne
NcTouHunk
n/n
OcHoBbl TexHonorun Big Data [OnekTpoHHbI pecypc] : yuebHoe nocobue / BopoHex. roc. yH-T / B.B.
4 YxnoBa .— JneKTpPoH. TeKkcToBble AaH. — BopoHex : NspgaTtenbckuii gom BIY, 2020 .— 3arn. ¢
TMTyna 9kpaHa .— CBoOogHbIi gocTyn u3 uHTpaceTu BIY .— TekcTtoBbin doann .—

<URL:http://www.lib.vsu.ru/ >.

MakwaHog, A. B. bonbline gaHHble. Big Data / A. B. MakwaHos, A. E. XXypaenes, J1. H. TbiHObIKapb.
— 2-e n3a., crep. — CaHkT-lNeTepbypr : IlaHb, 2022. — 188 c. — ISBN 978-5-8114-9690-7. — TekcT :
2 | aneKTpOHHbIN // JlaHb : anekTpoHHO-6ubnunotevHasa cucrtema. — URL:
https://e.lanbook.com/book/198599 (nata obpalueHus: 25.02.2024). — Pexum gocTyna: Ans aBTopums.
nonb30BaTeNeNn.

MakwaHos, A. B. CoBpeMeHHbIe TEXHOMNOrMN MHTENNEKTYanbHOro aHanuaa gaHHblx : y4ebHoe
nocobve ans cno / A. B. Makwanos, A. E. X)Kypasnes, J1. H. ToiHabikapb. — CaHkT-lNeTepbypr : JlaHb,
3 | 2020. — 228 c. — ISBN 978-5-8114-5451-8. — TekcT : 9aneKkTpPOoHHbIN // JlaHb : 9NeKTPOHHO-
oubnuotedHas cuctema. — URL: https://e.lanbook.com/book/149343 (nata obpawenus: 25.02.2024).
— Pexwum gocTyna: Ans asTopus. nonb3oBaTenem.

6) gononHuTenbHasa nuTeparypa:

Ne

McToYHMK
n/n

MakwaHoB, A. B. Cuctembl NogaepKkv NPUHATUS pelleHnii : ydebHoe nocobue ansi By3os / A. B.
MakwaHos, A. E. XXypaenes, J1. H. TeiHOblkapb. — 2-e u3g., ctep. — CaHkT-leTepbypr : NaHb, 2021.
4 | — 108 c. — ISBN 978-5-8114-8489-8. — TeKCT : aneKTPOHHbLIN // JlaHb : 3NeKTPOHHO-0MOIMoTEeYHas
cuctema. — URL: https://e.lanbook.com/book/176903 (naTta obpaweHus: 25.02.2024). — Pexum
JocTyna: Ansd aBTopus. Nosib3oBaTenen.

HOpe, J1. AHanu3 6onblumx Habopoe AaHHbIX / J1. KOpe, P. AHaHa, O. Y. Dxxeddpwu ; nepeBog ¢
aHrnuiickoro A. A. CnvHkmH. — Mocksa : IMK lMpecc, 2016. — 498 c. — ISBN 978-5-97060-190-7. —
5 | TekcT : aneKkTpoHHbIN // JlaHb : anekTpoHHO-6nbnnoteyHas cuctema. — URL:
https://e.lanbook.com/book/93571 (gata obpaweHus: 25.02.2024). — Pexum goctyna: Ans aBTopums.
nonb3oBaTenewn.

B) MHOPMaLMOHHbIE 3/1eKTPOHHO-06pa3oBaTenbHble pecypchl (oduumarnbHble Pecypcbl MHTEPHET)*:

Ne

n/n Pecypc

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

OneKTPOHHbIN KaTanor Hay4Hon 6ubnmoTekn BopoHEXCKOro rocygapCTBEHHONO yHMBEpCUTETA. —

7 Pexum goctyna: http//:www.lib.vsu.ru.

AHanus 6onblumnx gaHHbix (38.04.05, Yxnosa B.B.)/ B.B. Yxnosa. — O6pasoBaTenbHblii nopTan

8 «3NeKTpoHHbIN YyHuBepcuteT BI'Y». — Pexum goctyna: https://edu.vsu.ru/course/view.php?id=5525

16. NMepeyeHb y4e6HO-MeTOAMYECKOrO o6GecneyeHUs Ans caMoCToATeNIbHOW pa6oThl

[nsa camocToATeNbHOM NOArOTOBKM OOy4YaloWMNCS MONb3yeTcsl KOHCMEKTaMU NEKUMn n
nuTepaTypon No TemaTuke NEKLUMOHHOIro MaTtepmana, 3agaHni nabopatopHbix paboT.

CamoctoaTenbHas paboTta obydawoweroca [OO/PKHA  BKAOYATb  NOArOTOBKY K
TeCTUPOBaHWUIO, NabopaTopHbIM 3aHATUAM U NOATOTOBKY K NMPOMEXYTOYHOM aTTecTauuu.
Ona obecnevyeHnss camMoCTOATENbHOM pPabOTbl CTYAEHTOB B 3NEKTPOHHOM  Kypce
AMcuMnnuHbl Ha obpasoBaTenbHOM nopTane «3ONeKTPOHHbIM  yHuBepcuteT BlY»
chopMmpoBaH y4ebHO-METOAMYECKMI KOMMMEKC, KOTOPbIN BKIOYaeT B cebda: nporpammy
Kypca, y4yeOHble nocobusa u cnpaBouvHble MaTepuanbl, MeTOANYECKME YyKasaHus Mo
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BbINOMHEHMIO NabopaTopHbIx paboT. CTyaeHTbl NonyYatoT AOCTYN K AaHHbIM MaTepuanam
Ha NepBOM 3aHSATUW MO AUCLMNINHE.

17. O6pa3oBaTtenbHble TEXHONOMMU, UCNonb3yeMble Npu peanusaumm y4eoHomn
AUCLUMNNUHBI, BKIOYaA AUCTaHLMOHHbIe obpa3oBaTenbHble TexHonoruu (A4O0T),
3neKkTpoHHoe oby4yeHue (J0), cmewaHHOe 06y4eHue):

Mpn peanu3aumm  AUCUMNIAUHBI  UCNONb3YIOTCA  credylowmne  obpasoBaTtesnbHble
TEXHOMNOMNN: JIOTMYEeCKoe MOCTPOEHME OUCLMNANHBI, 0603Ha4YeHMe TeopeTUYeckoro wu
NPaKTUYECKOro KOMMNOHEHTOB B y4eOHOM MaTepuane. NpuMeHaTca pasHble TUMbl NeKUnii
(BBOgHasi, 0630pHas, WMHGOpMauMoHHas, npobnemHas). OucumnnnHa peanumsyeTcs C
NpUMeHeHnemM MHPOPMaLMOHHO-KOMMYHMKALNOHHBIX TEXHOSTOMUNA.

NHpopMaLMOHHO-KOMMYHUKATUBHbBIE TEXHONOMMN ANs peanu3aumm y4ebHoOn ANCUMMINHDI:
- TEXHOMOTMMW CUHXPOHHOTO W  ACUHXPOHHOIO  B3aMMOAEWCTBUS  CTYOEHTOB U
npenogasatensa nocpeactBoM cnyxb (cepBMCOB) MO MNepecbifike W MOMydYeHUro
3NEKTPOHHLIX COOOLLEHMIA, B TOM YnUChe, NO ceTu NHTepHET;

- CEPBUC ANEKTPOHHON NOYTLI A4S onepaTMBHOM CBA3M NpenogaBaTernis U CTYAEHTOB.

AucumnnuHa peanunsyeTca C NPUMEHEHMEM 3MEKTPOHHOIO O0OYYeHUs M OUCTAHLMOHHbBIX
obpasoBaTefbHbIX  TEXHONOMMW, Ons  OpraHus3auum  CamMoCTOsTENbHOW  paboThl
oByyalLNXCsl UCNOMb3YEeTCA OHMaNH-KypC, pasMeLLeHHbIN Ha nnatopme SNEKTPOHHOTO
yHuBepcuteta BI'Y (LMS moodle), a Takke apyrme WHTepHET-pecypcCbl, NpUBEAEHHbIE
B N.15B.

18. MaTepnanbHO-TeEXHUYECKOE obecneyeHme QUCLUNIINHDI:

JlekumoHHasa ayauTtopus OosmkHa ObiTb 0bopygoBaHa ydebHOM Mebenblo, KOMMbLITEPOM,
MynNbTUMEANNHBIM 060pyaOoBaHNEM (MPOEKTOP, 3KpaH, CpeAcTBa 3BYKOBOCMNPOU3BEAEHMS),
AonyckaeTcs nepeHoCHoe obopyaoBaHue.

JTabopaTopHble paboTbl AOMKHbI MNPOBOAMTLCSA B CreuManu3MpoBaHHOW ayauTopun,
OCHaLLleHHON y4yebHoM mMebenbio U NepcoHanbHbIMWU KOMMbOTEPAMU C OOCTYNOM B CETb
NHTepHeT (KOMMbIOTEPHbIE KNaccbl, CTyauu), MyNbTUMEAUNHLIM 0BopyaOBaHMEM
(npoekTop, 3KpaH, cpeacTea 3BYyKOBOCNpou3BeaeHns), Yncno pabounx mMect B aygutopum
AOIDKHO ObITb TakuMm, 4TObBbl ObecneyvMBanacb uwHAMBMAyarnbHad paboTa CTydeHTa
nepcoHanbHOM KOMMbIOTEPE.

Ans camoctoaTensHonm paboTbl HEOOXOAMMbI KOMMbIOTEPHbIE KMAaCChl, MOMELLEHWS,
OCHaLLeHHble KOMMbOTEPAMK C JOCTYNOM K ceTu MHTepHeT u nnatdopme ONeKTPOHHOro
yHuBepcuteta BI'Y (LMS moodle).

MporpammHoe obecneveHune:

- OC Windows 10, OC Linux;

- NakeT CTaH4apPTHbIX OPUCHBLIX NPUIOXEHWI AN paboTbl C AOKYMeHTamu, Tabnvuamm n
T.n. (MonOduc, LibreOffice);

- MO Adobe Reader;

- cneynanuaunposaHHoe 0 (MO MatLab, Power Bl);

- UHTepHeT-6pay3ep (Mozilla Firefox, Angekc).




19. ®oHA OLEHOYHbIX CPEeAcCTB:

Ne HaumeHoBaHus pasgena KomneTteHuums(n) WHankaTop(bl) OueHOYHbIE
n/n ANCLMNITUHBI OOCTUXEHUSI cpeacTea
KOMMEeTEHL MM
1 MonaTne Data science u Big Data, MnK-4 MK-4.1 Pedepar
obnacTtb NnpUMEHeHNs. JlabopatopHas
paboTta 6-9
2 TexHonorum KoHconuaauum, MNK-4 MK-4.1 JlabopatopHas
00paboTkn 1 ynpaeneHus paboTta 1-3, 6
O0onbWMMN AAaHHBIMM. PedepaTt
3 OcHoBHble npoLlecchl B Data MK-4 MK-4.3 JlaGopaTtopHas
science. pabota 5
4 MeTtoabl paboTbl C AaHHBIMU MNK-4 MNK-4.3 JlabopatopHas
pa6orta 1-4
[MpomexyToyHas atTectaunsi, opma KOHTPOIS - 9K3aMeH Tect

20 TunoBble OoUeHOYHbIE CpeAcTBa U MeToAMYECKUEe MaTepuanbl, onpeaensiowme
npoueaypbl oLueHUBaHUs

20.1 TeKywWmMN KOHTPOJb yCNeBaeMoCTun
KoHTponb ycneBaemMocTV MO OUCUUMMNHE OCYLLECTBASETCA C MOMOLLBIO CriegytoLwmx
OLIEHOYHbIX CPeACTB:

— nabopaTopHble paboThbl;

— pedepar.
MepeyeHb 3apaHun Ana nabopaTopHbIX paborT.

JlabopaTopHas paboTa Ne1

Mpumep 3agaHu4.
BbINONHUTL 3arpy3Ky AaHHbIX B aHANMTUYECKUI KOHTYP. B KadecTBe NCXOAHbBIX OaHHbIX
ncnonb3oBaTtb popmarthl XIsx, txt, pdf. [MpoBepuTb hakT 3arpysku ¢ MICNONb30BaAHUEM
WHCTPYMEHTOB OTOBpaXeHns OaHHbIX.

TexHonoruns nposegeHus

CtyneHT BblbMpaeT BapuaHT 3agaHusd, OPUEHTUMPYSCb Ha HOMep 3adeTkn (nocnegHas uudgpa).
dannbl UCXOOHbIX [OaHHbIX 3apaHee [AOMMKHbl ObiTb pasMelleHbl Ha cepBepe (KoMmnbloTepe
ctyaeHTa). CTyaeHTy paspeluaeTcs nofb3oBaTbCcs MHGPOPMaLMen N3 OTKPbITbIX MCTOYHMKOB.

KpuTepuun oueHMBaHUS:
- OLEeHKa «3a4TeHO» BbICTaBMAETCA CTYAEHTY, eCrn 3a4aHUS BbIMOSHEHbI B NOTHOM
obbewme;
- OLEHKa «He 3a4TEeHO» - paboTa He BbIMOSIHEHA UMW BbIMOMHEHA HE B NMOSTHOM obbeme.

JTabopaTtopHas pabota Ne2

Mpumep 3apaHus.
Bbl4MCNTL OCHOBHbIE CTATUCTUKN AAHHBIX, 3arpy>KeHHbIX B aHaNUTUYeCKUA KOHTYp. B
KayecTBe MCXOOHbIX AaHHbIX Ucnorb3oBaTb popmarthl xIsx, txt, pdf. OTobpasuntb nonyvyeHHble
CTaTUCTUKM C UCMONb30BaHNEM COOTBETCTBYOLLUX NHCTPYMEHTOB.

TexHonorna nposegeHust

CTyaoeHT BblbupaeT BapuaHT 3afaHusi, OPUEHTUPYSCL Ha HOMep 3a4yeTku (nocnegHasa umdpa).
dannbl UCXOOHbIX [OaHHbIX 3apaHee [AOMKHbl ObiTb pasMelleHbl Ha cepBepe (KoMnbloTepe
ctygeHTa). CTyaeHTy paspeluaeTcs nonb3oBaTbCs MHOpMaLmen n3 OTKPbITbIX CTOYHMKOB.




Kputepuu oueHmMBaHUs:
- OUEHKa «3a4TEeHO» BbICTABMAETCS CTYAEHTY, €CNy 3a4aHus BbIMOSTHEHbI B NMOSTHOM
ob6bewme;
- OUEHKa «He 3a4TeHOo» - paboTa He BbINOMHEHA UIN BbINOMTHEHA HE B MOSTHOM O6beMe.

JTabopatopHas pabota Ne3

Mpumep 3apgaHus.
BbINONHUTBL NPOBEPKY AaHHbIX, 3arpy>KEHHbIX B aHaNUTUYECKNN KOHTYpP. B KauecTBe ncxogHbIX
OaHHbIX ucnonb3oBaTb dopmarthl xlIsx, txt, pdf. [NoBbICUTb KAYECTBO OAHHbLIX C
NCnonb30BaHNEM COOTBETCTBYIOLLIMX UHCTPYMEHTOB.

TexHornorna nposegeHnst

CtyneHT BblGMpaeT BapuaHT 3agaHus, OPUEHTUMPYACb Ha HOMep 3adeTku (nocregHsas uudpa).
dannbl UCXOOHbIX [OaHHbIX 3apaHee [AOMMKHbl ObiTb pasMelleHbl Ha cepBepe (KoMmnbtoTepe
ctygeHTa). CTygeHTy paspellaeTcsi Nofib3oBaTbcsl MHPOPMaUnen n3 OTKPbITbIX MICTOYHMKOB.

Kputepuun oueHMBaHUS:
- OLUEeHKa «3a4TeHO» BbICTaBMsAETCHA CTyAEHTY, eCriv 3a4aHNS BbIMOMHEHbI B NOTHOM
obbewme;
- OLEHKa «He 3a4TeHO» - paboTa He BbINOMHEHA UMK BbINOMHEHA He B NONTHOM obbeme.

JTaBopaTtopHas pabota Ne4

Mpumep 3agaHus.
Paccuntatb MeTpUKM A58 OaHHbIX, 3arpy>KeHHbIX B aHANUTUYeCKnin KOHTYp. B kavecTBe
NCXOAHbIX JaHHbIX Ucnonb3oBaTtb popmarthbl xIsx, txt, pdf. OTo6pasnTb NonyyYeHHbIe METPUKM C
NCNONb30BaHMEM COOTBETCTBYIOLLMX MHCTPYMEHTOB.

TexHonoruns nposegeHus

CtyneHT BblGMpaeT BapuaHT 3agaHusA, OPUEHTUMPYACb Ha HOMep 3adeTku (nocregHsas uudpa).
dannbl UCXOOHbIX [OaHHbIX 3apaHee AOMMKHbl OblTb pasMelleHbl Ha cepBepe (KoMmnbloTepe
ctyaeHTa). CTyaeHTy paspeluaeTcs nofb3oBaTbCcsa MHGPOpMaLmen N3 OTKPbITbIX UCTOYHMKOB.

Kputepun oueHnBaHus:
- OLEHKa «3a4TeHO» BbICTABMAETCH CTYAEHTY, €Cnn 3a4aHns BbINOSTHEHbI B MOMHOM
obbewme;
- OuUeHKa «He 3a4TeHO» - paboTa He BbINOMHEHa NN BbINOSIHEHA HE B NOSTHOM o6beMme.

JTabopaTtopHas pabota Ne5

Mpumep 3agaHu4.
BbINONHUTL BU3yanuaauuio obpaboTaHHbIX AaHHbIX, 0TOBpa3nTb paccynTaHHbIE B
npegbigyLmx paboTtax CTatMCTUKN N MeTpUkn. B kKauyecTBe NCXOAHBIX AaHHbIX UCMOMb30BaTh
dopmarbl xlsx, txt, pdf.

TexHonoruns nposeaeHns

CtyneHT BblbMpaeT BapuaHT 3agaHusa, OPUEHTUMPYSCb Ha HOMeEp 3adeTku (nocrnegHasa uudpa).
dannbl UCXOOHbIX [OaHHbIX 3apaHee AOMKHbl ObiTb pasmelleHbl Ha cepBepe (KoMmnbloTepe
ctyneHTa). CTyaeHTy paspeluaeTcs Nonb3oBaTbCst MHPOPMaLMEN N3 OTKPbITbIX MCTOYHUKOB.

KpuTepuun oueHMBaHUS:
- OLEeHKa «3a4TeHO» BbICTaBMAETCA CTYAEHTY, eCrn 3a4aHUS BbIMOSTHEHbI B NOTHOM
obbeme;
- OLEHKa «He 3a4TeHO» - paboTa He BbIMOSIHEHA UMW BbIMOMHEHA HE B NMOJTHOM obbeme.

JTabopaTtopHas pabota Ne6
Mpumep 3agaHu4.
BbINONHWTL pacyeT xpaHunuia AaHHbIX 4N CUCTeMbl OCPMCHOM CUCTEMbI BUAEOHabNOAEHS.
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MapameTpbl cuctembl BUaeoHabnogeHms: 5 kamep, paspewenne 2.1, 1920x1080, yacTtoTa
12k/c, kopek H.264.MNepuon xpaHeHnsa gaHHbIX cocTaBnseT 3 Mmecsaua,

TexHonoruns nposegeHus

CtyaoeHT BblbMpaeT BapuaHT 3agaHusi, OPUEHTUPYSICL Ha HOMep 3a4yeTkn (nocrnegHsasa umdpa).
Bpems BbInonHeHust 3agaHusa cocTtaenseT 3 vaca. CTyaeHTy paspellaeTcs nosb3oBaTbCs
NHopMaumen N3 OTKPbITbIX MCTOYHUKOB.

Kputepun oueHnBaHus:

- OuUeHKa «OTMMYHOY» BbICTaBMSIETCA CTYAEHTY, ecny paboTa BbiNOMIHEHA B NOSIHOM 06beme
(NnpmBeaeHbl BCe pacyeTbl M OHU NpaBUsibHbIE, AaHbl MOACHEHWS);

- OUeHKa «XopoLo» - paboTa BbINOMHEHA NOMIHOCTLIO, HO UMEKTCH HE3HaYUTENbHbIE
OLLNOKM;

- OuUeHKa «yOoBneTBOPUTENBbHOY - paboTa BbINOMHEHA NOMHOCTLIO, HO B NPeACTaBNeHHON
YacTu MHOro OWMOOK UK NpeacTaBneHa 4YacTb pabdoThl M oHa 6e3 ownboK;

- OuUeHKa «HeyaoBneTBOpUTENbHO» - paboTa He BbINOSIHEHA.

JTabopatopHas pabota Ne7
Mpumep 3agaHn4.
1. O603HaunTb GM3HEC-NPOGNEMy.
2. CdopmynupoBatb GusHec-Lenm.
3. O0603Ha4MTbL BM3HEC-3a0aun.
4. CaecTu GU3Hec-3agadvy K aHanMTU4eckon sagade.
5. Onpepenutb noTpebGHOCTM B pecypcax (ykasaTb WCTOMHMKW, BMAbl PECypcoB, BuAbl U
copepXaHme UHpopmMaumm, KOTOPY MOXHO MOMYyYnTb).
6. MNopob6paTb TexHonormm (MeTodbl, MOL4ENU, anropuTMbl, MHCTPYMEHTanbHble CPeacTBa),
nossonstowme paboratb C onpeaeneHHbIMU B N.6 pecypcamu.
7. Tpn HeobxooMMOCTM AaTb pekoMeHZauun no gopaboTke TeXHONormuM (MeToabl, Moaenu,
anropuTMbl, MHCTPYMEHTarnbHbIE CPeACcTBa) U3 n.6.

TexHonoruns nposegeHus

MpeomeTHyto obnacTe CTyaeHT BblibupaeT camocTosaTenbHo, 6asvpysacb Ha WHdopmaumm u3
OTKPbITbIX UCTOYHMKOB. Bpems BbiNnonHeHnst 3agaHns coctaensieT 3 Yaca. CTygeHTy paspeluaeTcs
nonb3oBaTbCa NHPOPMaLMen U3 OTKPbITbIX MCTOYHMKOB.

Kputepun oueHnBaHus:

- OUEeHKa «OTNMYHOY» BbICTABMSETCA CTYAEHTY, ecnv paboTa BbiNOSIHEHA B NMOSIHOM
o6beme, NonyYeHHble pesynbTaTbl apryMeHTUPOBaHbI;

- OLEeHKa «XopoLlo» - paboTa BbINOMHEHA NOMIHOCTLIO, HO MOMYYEHHbIE Pe3yrbTaTbl HE
NOrMYHbI UK TPEBYIOT YTOYHEHUS;

- OuUeHKa «yOoBneTBOPUTENBHOY» - paboTa BbINOSIHEHA NOMHOCTLIO, HO UMEET MECTO
BonbLuoe KonmyecTBo OWNBOK Unn NpeacTaBneHa Yactb paboTbl n oHa 6e3 owmnbok;

- OuUeHKa «HeyaoBneTBOpUTENbHO» - paboTa He BbINOSHEHA.

JTabopaTopHas pabota Ne8

Mpumep 3aganHus.
YcraHoBuTb 10 Hadoop ans opraHmsaumm pabotel ¢ 6onbwimmMm gaHHbivun. [pu HacTponke
MO peanu3oBaTb aBTOHOMHbIV PEXMUM PaboThlI.

TexHonoruns nposeaeHns

JlabopaTtopHass pabota BbinonHseTca B ydyebHon nabopatopumn. CTygoeHTy npegocTaBnaeTcs
AOCTyNn K cuctemMHbiM Hactporkam [K. CTygeHT npoBOAMT MHCTANNAUMIO CUCTEMHBIX (hainsos,
HacTporky KoHdurypauum MO wn 3anyckaet O B aBTOHOMHOM pexume. [lpenogaBaTenb
nposepsieT ¢akT ycTtaHoBkM W roToBHOCTb [MK K pganbHenwen pabote. 1o  OKOHYaHWUK
nabopatopHon paboTbl pPEeKoOMEHAOBAHO BOCCTAHOBMEHME CUCTEMbl [0 MepBOHAYanbHOro
COCTOSIHUS.
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Kputepun oueHnBaHus:
- OLEHKa «OTNIMYHO» BbICTaBMAAETCA CTYAEHTY, ecnn Bce atanbl uHcTannauum Mo
nponaeHsl, MO HAacTpOeHO 1 roToBO K paboTe;
- OLEHKa «XOopoLlo» - ecniv Bce aTanbl nHctannauum MO nporaeHsl, Ho O He HacTpoeHo;
- OLEHKa «yOOBMETBOPUTENBbHOY» - €CNN CTYLAEHT HE CMOT NPONTK BCE dTarbl MHCTANNALNN
Mno;
- OLEHKa «HeyOooBneTBOpUTENbLHOY - paboTa He BhbINOSTHEHA.

JlabopaTopHas paboTta Ne9

Mpumep 3agaHn4.
PasBepHyTb knactep Hadoop pgns opranHmsaumm paboTtbl ¢ 6onbwmmn gaHHbiMu.  [pu
HacTpovike MO peann3oBaTb aBTOHOMHbIV PEXMUM PaboTbI.

TexHornorna nposegeHnst

INNabopaTopHaa paboTa BbIiNnonHAeTcs B yvyebHom nabopatopun. CTyaeHTy npegocTaBnsieTcs
AOoCTyn K cucTteMHbiM HacTtpoukam K. CTygeHT npoBOAUT MHCTaNMsIUMIO CUCTEMHbIX Dalnos,
HacTporky KoHdurypauum [1O u 3anyckaetr MO B aBTOHOMHOM pexume. [lpenogaBaTenb
npoeepsaeT akT ycTaHoBKM W rotoBHocTb [1K k panbHenwen pabote. Mo OKOH4YaHWUM
nabopaTtopHo paboTbl pPEKOMEeHOOBAHO BOCCTAHOBMEHME CUCTEMbl A0 MNepBOHAYanbHOro
COCTOSIHUS.

Kputepun oueHnBaHus:
- OLEHKa «OTIMYHO» BbICTABNSIETCA CTYAEHTY, ecnv Bce aTanbl nHctannaumm Mo
npongeHsl, MO HAacTpoOeHO 1 roToBo K paboTe;
- OLEHKa «XopoLluoy - ecnn Bce aTtanbl nHcTannaumm MO nporgersl, HO NO He HaCcTPOEHO;
- OUEHKa «yOOBMEeTBOPUTENbHOY» - €CNK CTYAEHT HE CMOT NPONTW BCE aTanbl MHCTANNALUN
no;
- OUEHKa «HeyOooBMeTBOPUTENBbHOY - paboTa He BbINOSTHEHA.

JTabopaTopHbie paboTbl Ne6-9 MoryT 3ameHsiTbCA Ha NOAroTOBKY pedepaTa (npe3eHTaumio) no
O4HOMY M3 pas3genos AvcumnivHbl (ogHa paboTa paBHa ogHoOMy pedeparty).

MpumepHble TeMbl pechepaToB (Npe3eHTaunin)

0O630p MO gnsa pabotkl ¢ 6onbMMK gaHHbIMK (1O 3arpysku, xpaHeHud, obpaboTku,
yrnpasneHunsi Bu3yanusaumm aaHHbIX)

OcobeHHocTn pa3BepTbiBaHus 10 ansa paboTbl ¢ 6onbWNMK JaHHBIMA

lMpoekTpoBaHne MHPPACTPYKTYPbI ANA UCNOSMb30BaHWsS TEXHONOMM Big Data

Ayant nHpacTpyKTypbl OpraHn3aumm gnsi BO3MOXHOCTU BHeAPEHUsSI TEXHONOrin Big Data
OcobeHHocTM Bbibopa 1 opraHnsauun CXL ansa 60nbWmMX gaHHbIX

OcobeHHocTu Bbibopa CYB[ paboTbl ¢ 60MbLWMMN AAaHHBIMM

TexHonorns nposeneHus
Tema BblbupaeTcs obydvarowmmcs camocToATenbHo. [pyu 3ToM pekomeHayeTcs BblIGoOp Tem B
rpynne Takmm obpasoM, 4TOBbl OHN HE NOBTOPSASIUCS.

KpuTtepuu oueHku:

- OLEHKa «3a4YTEeHO» BbICTABMSAETCA CTYOEHTY, eCnu:

N3NoXeHHas MHopMaLms SBSETCS akTyanbHON Ha MOMEHT NpeacTaBneHns pedepaTa;

Nno coaepXaHuio pedpepaT oTpaxaeT BCE OCHOBHbIE aCNeKTbl BbIOpaHHON TEMbI;

B pechepaTte MCnonb3oBaHbl oulmnarnbHble UICTOYHUKM MHGOpMaLnu;

pedepat ohopMneH B COOTBETCTBMM C peKOMeHAaUNAMM N0 OPOPMIIEHUIO;

- OLleHKa «He 3a4TEeHO», ecru:
- U3NOXeHHas HdopMaLms He SBNSETCS akTyanbHOW Ha MOMEHT npeacTaBreHus pedeparTa;
- MO coaepxaHuio pedpepaT He OTpaXkaeT BCe OCHOBHbIE acnekTbl BblIOpaHHOW TeMbI;
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- B pedrepaTte He Ucnonb3oBaHbl oomumnaribHble UICTOYHUKN MHGDOpMaLLMK;
- pedhepat He 0HOPMIIEH B COOTBETCTBUN C peKOMEHZaUMNAMM MO OPOPMIEHUIO.

20.2 NMpomexyToyHaa aTrectauus

HpomemyTquaﬂ arrecrauuma no aucuuniimHe ocywecTBlideTcAa C MNoOMOLLbHO CrieaAyrLnX
OLUEHO4YHbIX CpeacCTB. TECT.

TecTOoBbI€e 3agaHuA.

Mpumep KOMMOHOBKM BOMPOCOB TecTa (BONPOCHI C BapnaHTamn OTBETOB).
BapwuaHT 1.

1. MNMpnBegMTE OCHOBHLIE XapaKTEPUCTMKN BOMbLUNX AAHHbIX:
a) Virtualization, Volume, Variability, Vehicle;

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

2. PaccrtaBbTe B NpaBUIIbHOM NMopsigke OCHOBHbIE 3Tanbl Npouecca Data Science:

a) HasHayeHue Lenu uccnegoBaHus, cbop AaHHbIX, NOArOTOBKA AAHHbLIX, MCCNeaoBaHNe AaHHbIX,
MoenMpoBaHMe OaHHbIX, OTOOpaKeHne AaHHbIX;

6) HasHayeHwue Lenu nccnegoBaHus, cbop AaHHbIX, NOArOTOBKA AAHHbLIX, MOAENMPOBaHWE
AaHHbIX, UCCneaoBaHne AaHHbIX, 0TOOpakeHne OaHHbIX;

B) Ha3HadeHwue uenu nccrnefoBaHus, NogrotToBka AaHHbIX, cOOp AaHHbIX, MOAEeNMpoBaHue
AaHHbIX, UCCneaoBaHne AaHHbIX, 0TObpaXeHne OaHHbIX;

r)  HasHadeHwue uenu nccnenoBaHus, cbop AaHHbIX, NOAroTOBKA AaHHbIX, OTOOpaXeHne JaHHbIX,
nccnegoBaHue gaHHbIX, MOENMPOBaHNE AaHHbIX.

3. TlosicHuTe noHaTue:

Hadoop npeacraensieT cobon...

a) Habop yTUNWT, U NPOrpamMMHbIV KapKac ANnd BbINOMTHEHMS pacnpeaenéHHbIX Nporpamm,
paboTalowmx Ha KnacTepax;

6) pacnpegenénnyo CYB[, nossonstowyo obpabaTbiBaTh 6onblUNe AaHHbIE;

B) $3blK BbINOSHEHNA 3agaHnin B napagurme MapReduce;

N pacnpedenéHHyo hannoByo CUCTEMY ANS OpraHM3aumnmn XxpaHeHus annos 60MbLIOro
obbéEma.

4. [MpuHumn MapReduce coctouT B TOM, 4TOObI
a) MNpPOM3BOAUTL BbIYUCIIEHNS HA Yy3nax, rae MHopmaums n3HavanbHo Oblnia CoXpaHeHa;

6) UCNOJ1b30BaTb BblYUCITUTESIbHbIE MOLLHOCTNA CUCTEM XPaHEHUA,

B) MCNonb3oBaTb (PyHKLMOHANbLHOE NPOrpaMMNpPOBaHNE ANs peLleHnst 3aga4 MacCuUBHO-
napannensHon o6paboTku.

TexHonorns nposeaeHus: Tect coctomt n3 50 Bonpocos. BapuaHT TecTa BblbupaeTcs, ncxoasa us
HOomepa 3a4eTkun (nocneaHen undpsbl). Bpemsa tectupoBaHusa coctaBnsaeT 45 MUHYT.
PesynbTaThl TECTa NPOBEPAIOTCA MO KIHOYY MPaBUrbHbIX OTBETOB.

KpuTepumn oueHMBaHUS:
- OUEeHKa «3a4eTHO» BbICTaBnseTCA CTYAEHTY, €Cnu CTYAEHT Aan npaBuibHble OTBEThI Ha
75 1 6onee NpoLEHTOB 3a4aHui (TECT NPOMAEH);
- OLEeHKa «He 3a4TeHO» - AaHbl NpaBuUsbHble OTBETbI HA MeHee YeM 75 NpoLeHTOB 3a4aHun
(TecT He nponaeH).
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Ana oueHmBaHWA pe3ynbTaToB OOy4YeHUst Ha 3k3ameHe wucnonb3yeTtcs 4-6annbHas
LUKana: «OTIIMYHOY», KXOPOLLUOY», «YAOBMNETBOPUTENBHO», KHEYAOBNETBOPUTENBHOY.

CooTHoLleHMe nokasaTenen, KpUTEPUEB U LUKasbl OLeHMBaHNS pe3ynbTaToB 06y4YeHus:

YpoBeHb
KpuTepum oueHnBaHnsa KoMmneTeHuunin chopmmpoBaH LLikana oueHokK
HOCTHU
KOMMeTEeHUUn
NToroBbilA TecT 3adTteH. [loceweHne nekuun ©GasoBoro 6roka | [NoBbILLIEHHbIN OTnnyHo
coctanseT 90%, nocewleHne Brnoka AONONHUTENbHbIX nekuni 50% un YpOBEHb
6onee. BbinonHeHbl nabopatopHble pabotbl Ne1-5 n MuHMMyM fOBe
paboTbl 13 Ne6-9.
NToroBbilA TecT 3adTteH. [loceweHune nekuu OGasoBoro 6roka BaszoBbin XopoLuo
coctaensieT 90%, nocelwieHne 6noka [OOMOMHUTENbHBLIX NEKUUA YPOBEHb
coctaBnsieT meHee 50%. BeinonHeHbl nabopaTtopHble paboTtbl Ne1-5 un
ofHa pabota 13 Ne6-9.
WtoroBbin TecT 3auyteH. [loceweHne nekumn 6asosoro 6noka Moporosbin YposneTtsopu-
coctasngeT 90%. BoinonHeHbl nabopaTtopHble paboTbl Ne1-5. YPOBEHb TernbHO
WToroBbini TeCT He 3ayTeH u/unn noceuleHue nekunn 6aszosoro 6noka - HeynosneTtsopu-
coctaenseT MmeHee 90% w/vnu He BbiNONHeHbI NabopaTopHbie paboThbl TenbHO
Ne1-5.
20.3 ®doHA OuUeHOYHbIX cpeacTB C(HPOPMUPOBAHHOCTM KOMMETEHUUW CTYAEHTOB,

pekoMeHAyeMbIl Ansi NpoBeAeHUsi AMarHoCTUYeCKuxX pador

MK-4 CnocobeH ynpaensTe pa3paboTkoi NpodeccMoHanbHO--0pUEHTUPOBAHHBIX MHOPMALMOHHBIX CUCTEM

C y4eToOM BO3MOXHOCTEN COBpPEMEHHDbIX MHTeNNeKTyalbHbIX VIH(bOpMaLI,I/IOHHbIX TEXHOSOrmm

Bonpockl ¢ BapMaHTamu OTBETOB (3aKpbITbIE)

1. YKaXnte oCHOBHbIE UCTOYHUKM DONbLUNX OaHHbIX:
a) MObunbHbIE YCTPONCTBA;

6) MalMHHbIE AAHHbIE N UHTEPHET;

B) UHTEPHET U coLmarnbHble CETH;

r MallWHHbIE JaHHbIE N MOBUIbHbIE YCTPOMCTBA.
OTBerT: T.

2. B yem 3aknovaeTcst HayvyHoe 1 00LeCcTBEHHOE 3Ha4YeHne BonbLNX OaHHbIX:

a) BO3MOXHOCTb M3BJie4Yb 9KOHOMUYECKYHO BbIrOAY;

6) HOBble 3HaHUSA O MUPE;

B) BO3MOXXHOCTb OTBETUTb Ha AABHO MHTEPECYIOLLME BOMPOCHI;
r) BO3MOXHOCTb ynpaBneHus Oyaywmm.

OTBerT: a.

3. YKaxute ypoBHU UHTErpauumn gaHHbIX MPU UCNOSb30BAHUN TEXHOMOMMA BONbLUMX SAHHbIX:

a) CeMaHTUYECKUIN N CUHTAKCUYECKUI;
6) hmamdeckmin n nornveckui;

B) BHELUHWUN U BHYTPEHHWUN;

r) PyYHOW M MaLUMHHBIN.

OTBerT: 6.

4. Kakve xapakTepuUcTuKu onpeaenstoT NpuHUMn « Tpéx V» B OTHOLLEHMMN BONbLUMX AAHHbIX:

a) Virtualization, Volume, Variability;
©) Variety, Volume, Value;
B) Verification, Velocity, Visualization;
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r) Volume, Variety, Velocity.
OtBerT: T.

5. BbibepuTe cywecTtByoLme rpynnbl BU3yann3aTopoB AaHHbIX, MCMOMb3yeMbIX Npu paboTe ¢
oonbLUIMMK JAHHBIMW:

a) obuiero HasHaveHus, AN OLEHKN KayecTBa Mogenen, Ans MHTeprnpeTaumm pesynbtaTtoB
aHanuaa;

0) [4nd oueHKM KayecTBa BXOOHbIX AAHHbIX, OLEHKN KayecTBa MOAENEN, OLEHKN MPOrHO3MPYEMbIX
3HaYeHun;

B) 00Owero HazHa4yeHus, cneunann3mpoBaHHbIE;

r) Ans OUEeHKM BXOAHbIX AaHHbIX, AN OLEHKM KadecTBa MoAenen, Ans uHtepnpetauum
pe3ynbTaToB aHanuaa.

OTBeT: a.

6. YKaxute TUnbl KOPNopaTUBHbIX AaHHbIX:

a) MalUVHHble AaHHble, eCTECTBEHHbIE JaHHble, CoUuMarbHbIX CETEN COTPYAHMKOB U KITMEHTOB;
6) chakTorpaguyeckme, HOpMaTUBHO-CNPABOYHbIE N BHYTPEHHME;

B) KOH(pMAeHUManbHble, N3 OTKPbITbIX U YCIIOBHO-OTKPbITbIX MICTOYHUKOB;

) OTKPbITblE N 3aKpbITbIE.

OtBer: ©.

7. BuibepuTe Hanbonee BepHoe yTBepxaeHne «MHdbopmauus, cogepalliasi KOHKPETHbIe
dakTnyeckme ceBegeHUsa 0 KOHKPETHbIX hakTax, 0 aKTUYECKNX COBbITUSAX, XapakTepumayowme
HEKOTOPbIA OOBHEKT M NO3BONAIOLLME NPOBECTM CONOCTABMIEHNE €r0 C aHanoraMmm - 3Tox»:

a) dakrorpadunyeckas MHPopMaLms;

0) cnpaBo4yHas nHdopmauus;

B) HOpPMaTMBHO-CNpaBOYHasa UH(popmaLms;

r) OOKYMEHTanbHO-NoATBEPXKAEHHAS.

OTBerT: a.

8. Urto BkntovaeT B cebs atan cbopa gaHHbIX B npouecce udydeHns aaHHblx DS (Data Science):
a) onpegeneHve NCTOYHWNKOB AaHHbIX, onpeaeneHne MeTogoB cbopa AaHHbIX, COOp AaHHBbIX,
NepBUYHbIN aHanM3 AaHHbIX;

6) onpeaeneHne UCTOYHUKOB AaHHbIX, (HOPMUPOBAHME LieNOYEK XUZHEHHOMO LMKNa AaHHbIX 1
onpegeneHve MeToaoB cbopa AaHHbIX, CO0Op AaHHbIX, MEPBUYHbBIN aHANU3 AaHHbIX;

B) onpeaereHne NCTOYHMKOB AaHHbIX, POPMMPOBAHNE LEMOYEK XXKN3HEHHOIO LIMKNa OaHHbIX U
onpegeneHve meToaoB cbopa AaHHbIX, MEPBUYHbIA aHaNn3 AaHHbIX;

r) onpepeneHve UCTOYHWKOB AaHHbIX, onpeaeneHve metonoB cobopa AaHHbIX, COOP AaHHbIX.
Orteer: 6.

9. OcHoBHas 3agaya 3Tana NOAroTOBKM AaHHbLIX MpU peanusaumm npouecca n3y4eHus gaHHbIX
DS (Data Science):

a) npoBefeHVe NpeaBapuUTENbHOrO NCCNeaoBaHUsA AaHHbIX, ONUCAHNE AaHHbIX;

6) oumucTKa AaHHbIX U COCTaBMNEHNE UX ONUCaHUS;

B) 00beguHeHve AaHHbIX U3 pa3HbIX MCTOYHUKOB U NpUBEAEHNE UX K eOUHOMY dhopmaTy:

r) AaHHble pa3HbiXx HABOPOB NPMBOAAT K 06LEMY dhopmaTy, yduparoT onevaTkm n pasnmyHbie
oLInOKM BBOAA.

OtBeT: T.

10. JanTe onpeneneHue npoueccy npeobpasoBaHnsa AaHHbBIX NpU peanusaumu npowecca
n3yveHus ganHblx DS (Data Science):

a) npouecc npvBeaeHUs AaHHbIX K BUAY, NOAXOASLLEMY AN MOAENMPOBAHMS AaHHbIX;

6) npouecCc O4YUCTKM AaHHbIX C COKpalleHneM obbema hanna;

B) npouecc BbIOOPKM M3 LaHHbIX MOMAE3HOW MHGOopMaLnK;

r) npouecc npuBeaeHMs AaHHbIX K hopmaTy, npurogHomy ans npumeHeHnss SQL-3anpocos.
OtBerT: a.
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Bonpocbl ¢ KpaTkMm TEKCTOBLIM OTBETOM (OTKPbITbIE)

11. Mpueegute abbpesunaTypy pacnpeneneHHon annoBon CUCTEMbI XPaHEHNST AaHHbIX ANs
MO Hadoop (oTBeT 3anuwmnTe NaTMHCKUMK GykBaMn B BEPXHEM PErUCTPE).
OtBeT: HDFS.

12. Kak o603Ha4aeTcsi KOMNIEKC METOAOB, peanuayoLmx NpoLecc nepeHoca NCXOO4HbIX aHHbIX
N3 pasnnyHbIX ICTOYHWKOB B aHANUTUYECKOE MPUNOXEHNE UMK NOAAEPKUBAIOLLIEE EMO XPaHUMMLLE
OaHHbIX (OTBET 3anuLINTE NaTUHCKUMK OyKBaMmn B BEPXHEM pPErncTpe)

OteerT: ETL.

13. BepHo nu ytBepxxaeHmne « OCHOBHas 3adava BM3yanusauumn gaHHbIX — 3TO NpegcTaBneHne
pe3ynbTaToB KMOYEBbLIM YY4aCTHUKAM NPOEKTA U NMOCTPOEHUS NPUMOXKEHNIN HA NX OCHOBE»?

1. BepHo

2. HeBepHoO

OTBerT: 1.

MK-5 CnocobeH coBepuleHcTBOBATL M paspabartbiBaTb HOBble MeTOAbl, MOLENW, anropuUTMbl,
TEXHONornm paboTbl ¢ 60MbLWNMY AAaHHBIMA

Bonpockl ¢ BapMaHTaMmu OTBETOB (3aKpbITbIE)

1. PaccTtaBbTe B nNpaBUnbHOM Nnopsigke OCHOBHbIE aTanbl Npouecca Data Science:

a) HasHadeHue uenu uccrnenoBaHus, cbop AaHHbIX, NOArOTOBKA AaHHbIX, MOAENMPOBaHME
AaHHbIX, UCCNefoBaHNE AaHHbIX, 0OTOOpaXeHWe AaHHbIX;

6) HasHadeHue Luenu uccrnegoBannsi, cOop AaHHbIX, NOArOTOBKA AaHHbIX, UCCrefoBaHNe AaHHbIX,
MoEenMpoBaHMe OaHHbIX, OTOOpaXKeHNe AaHHbIX;

B) Ha3HayeHue uenun nccrieqoBaHns, NoAroToBka AaHHbIX, COOp AaHHbIX, MOAENUPOBaHNE
AaHHbIX, UCCNefoBaHNE AaHHbIX, 0OTOOpaXeHMe AaHHbIX;

r) HasHavyeHue uenu nccrieqoBaHusi, cOop AaHHbIX, MOArOTOBKA AAHHbLIX, OTOOpaXKeHne AaHHbIX,
nccnenoBaHne AaHHbIX, MOAENMPOBAHME LaHHbIX.

OrtBer: ©.

. OcHoBHble MeToOOnOrMK aHanUTUKK aaHHbix Data Science:
) CRISP-DM, SEMMA, KDD;

) CRISP, SEMNA, ERP;

B) KDD, SEMMA. DSM,;

r) CRISP-DM, KDD.

OTBerT: a.

LN

3. OcHoBHble aTanbl MeTogonorMn aHanuTukn aaHHbix CRISP-DM (B nopsigke vCnonHeHns):
a) 6wusHec-aHanu3, aHanu3 JaHHbIX, MOArOTOBKA AAHHbIX, MOAENNPOBAHMNE, OLEHKA PELUEHW,
BHeOpEHUE;

©) oThop AaHHbIX, CcnegoBaHNE OTHOLLEHMI B OAHHbIX, MOAUMUKALNA OaHHbIX,
MOAENUPOBaHNE B3aM0O3aBUCUMOCTEN;

B) dopmupoBaHme BuU3Hec-3agayn, aHanma-gaHHbiX, COOp U NOAroTOBKa AaHHbIX, OLEHKa
pe3ynbTaTos;

r) aHanu3 UCTOYHUKOB AaHHbIX, COOp AaHHbIX, MOCTPOEHNE MOAENEN, OLleHKa Moaenen,
BHeOpeHue.

OTBerT: a.

4. Ha kakom aTarne MeTogonormm aHanutuki gaHHbix CRISP-DM npumeHsieTcs metoa
A/B-TectupoBaHus:

a) MoJenvpoBaHue;

0©) oLueHKa Nony4YeHHbIX Modenen;

B) OLEHKa peLleHui;

r) BHeOpeHue.
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OtBerT: a.
5. Tepeuncnute cuctemHole TpeboBaHus k MO Hadoop ana paboTbl ¢ 60NbWMMK AaHHBIMM:
a) OC Linux, nogaepxka Java API, knacTepHas Tononorus;
06) OC Linux, C++;
)

Y

OC Windows 64-paspsgHas, nogaepxka penaunoHHbix b;
) nbas OC, orpaHMyeHnin Ha A3bIKM NPOrPamMMMpPOBaHNS HET.
OtBerT: a.

—

6. TpuHuun MapReduce npu pabote ¢ 6onblLIMMN JAHHBIMU COCTOUT B TOM, YTOObI:

a) Npoun3BOANTb BbIYMCNEHUS HA y3nax, rae MHopmaLums n3HadanbHo bbina COXpaHeHa;

6) ncnonb3oBaTb BbIYUCINTENBHBIE MOLHOCTN CUCTEM XPaHEHUS;

B) MCMNONb30BaTb (PYyHKLUMOHANLHOE NporpamMMmMpoBaHue Ans peLleHns 3agad MacCuUBHO-
napannensHon ob6paboTkn

r) pasgensaTb y3nbl Ha Te, rAe XPaHATCS AaHHbIE U Te, Ha KOTOPbIX MPON3BOASTCA BbIYUCIIEHMS.
OTBeT: a.

7. OcHoBHble MexaHu3Mbl peanm3aunn 6a3 gaHHbix TNna NoSQL.:
a) pennukauus v WapauvHr;

6) wapauHr n nogaepxka map/reduce;

B) pennukauus n nogaepxka map/reduce;

r pennukauusi u ropusoHTanbHoe MmacTabupoBaHume.

OrtBeT: a.

8. OTmeTbTe OCHOBHbIE TUMbl MHCTPYMEHTArbHbIX CpeacTB NnaTtgopm paboTsbl ¢ AaHHbIMK Bl
(Business Intelligence):

a) cpeacTtBa cbopa v npeacTtaBneHns MHopMaumm 1 CpeacTBa UHTerpaumuy;

©) cpeacTtea cbopa nHdopmauun, cpeacTesa OUMCTKM MHOpMaLnn, CpeacTsa aHanuaa;

B) cpeacTtBa cbopa MHpopmaumm, cpeacrtea npeobpasoBaHus K Buay, yaobHomy ans obpabotku,
cpeacTBa MOAENVMPOBaHMS;

r) cpeacTBa npeacTaBneHns MHpopmaumm, cpeacTea NHTErpauun, cpeactesa aHanmaa.

OTBeT: T.

9. [anTe onpeaeneHune npouecca ETL, ncnonbsyemoro npu o6padoTtke 60MbLLINX MacCMBOB
JaHHbIX:

a) KOMMMEeKC MeToaoB, peanuayowmnx NpoLecc nepeHoca NCXOOHbIX AaHHbIX U3 PasfnYHbIX
WMCTOYHUKOB B aHaNMTMUYECKOE NPUITOXEHWE UM NOAOEPKMBAIOLLEE €0 XPaHUMMLLE AaHHbIX;

©) MO ana nssneveHus gaHHbIX U3 pensdunoHHblx B 1 npeobpasoBaHue ux kK Buay, yaodHomy
ans xpaHeHus B 6 NoSQL;

B) KOMMNIIEKC METOA0B, OYUCTKM AaHHbIX, N3BIiEeKaeMbIX U3 Pa3fINYHbIX MCTOYHMKOB;

r) MO ans npuBeaeHUsa AaHHbIX U3 pasHbIX MCTOYHMKOB K eaUHOMY dhopmary.

OTBerT: a.

10. Kakasi koHuenums nonoxeHa B OCHOBY CUCTEMbI XpaHeHnsa gaHHbix HDFS:
a) npou3BOAUTb BbIYUCHEHMUS Ha y3nax, rae nHdopmMmaumnsa nsHavanbHO Oblfia COXpaHeHa;

6) OAOHOKpaTHOWM 3anNncu N MHOFOKPATHOrO YTEHUS;
B) BO3MOXHOCTU pennmKaumn JaHHbIX;

r) pacnapannenveaHus npoueccoB 06paboTkn AaHHbIX.
OtBeT: 6.

11. MpwnHumn MapReduce npyMeHUTENbHO K TEXHONOrMM 06paboTkm BOMNbLUMX AaHHBIX COCTOUT B
TOM, YTOObI:

a) Npou3BOAUTb BbIYUCIEHNS Ha y3nax, rae MHpopmaums nHadvanbHO Oblria coxpaHeHa;

6) wncnonb3oBaTb BbIYUCIUTENBHbIE MOLLHOCTM CUCTEM XPAHEHUS;

B) MCNonb3oBaTb PYHKUMOHANbHOE NporpaMMmMpoBaHme Ang pelleHns 3agady MacCuBHO-
napannenbHon o6paboTku

r) pasgensTb y3nbl HA Te, rAe XpaHATCA AaHHbIe U Te, Ha KOTOPbIX NPOU3BOASATCS BblYUCIIEHUS.
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OTBeT: a.

12. YKaxuTe OCHOBHble dpa3bl MOAENMPOBAaHMUS AaHHbIX, KOTOPblE UMEKT MeCTO ObITb B paboTe ¢
OonbLUMMU JAHHBIMU:

a) BbIOOP NepeMeHHbIX, onpeaeneHme 3Ha4YMMOCTN NEePEMEHHbIX, BbINONIHEHWE MOAENMN,
nccnenoBaHue pesynbTaTos;

6) BbIGOP MOgenu, BbINOMIHEHWE MOAENW, OLleHKa pe3ynbTaToB;

B) BblIOOp MOAENN N NEepeMEHHbIX, BbIMOMHEHNE MOAENW, ONpeaeneHne cTeneHn CoOOTBETCTBMUS
MoJenu, AuarHocTuKa Moaenu;

r) BblGOp MOAENN N NEPEMEHHBIX, BbINOIHEHNE MOLENM, OMArHOCTUKA U CPaBHEHME MOoLEeNeN.
OTBeT: T.

BOI'IpOCbI C KpaTKnM TEKCTOBbIM OTBETOM (OTKprTbIe)

13. BbiGepuTte BepHble YTBEPXKAEHUS] OTHOCUTENBHO NOrMKM pabdoTtbl dyHkuMn MapReduce B MO
Hadoop ans paboTbl ¢ 60nbwWnMM AaHHBIMK (BbIDEPUTE HYXXHOE 1 3anunTe OTBET B BUAE
nocnegosartenbHOCTU undp 6e3 npobena, Hanpumep «35»):

1. Map BbInonHsaeT npegsapuTenbHyo 06paboTKy BXOAHbIX AAaHHbIX

2. Map npeobpasyeT BXogHON Habop B CNNCOK nap Kntoy/3HavyeHne

3. Map npoun3BoanT CBEPTKY 3apaHee 06paboTaHHbIX AaHHbIX

4. Reduce npon3BoanT CBEPTKY 3apaHee 06paboTaHHbIX 4aHHbIX

5. Reduce nony4yaet Ha BbIxo4e HOBbIN 06 be4MHEHHbIN CMNCOK Nap Knto4/3HavyeHune.
OtBeT: 1245.

14. Kak HasbiBaeTcs TexHWKa MaclitabupoBaHusa npu paboTte ¢ AaHHbIMUK, KOTOpas 3aKrio4aeTcs B
pasgeneHnn (NapTUUNMOHNPOBaHNK) 6a3bl AaHHbIX HA OTAENbHbIE YaCcTW Tak, YTOObI KAy N3 HUX
MOXHO 6bIf0 BbIHECTU Ha OTAENbHbIM cepBep (OTBET 3annLLMTE PYCCKUMU ByKBaMmn B HXKHEM
peructpe)

OTBeT: WwapauHr.

15. Kak HasbiBatoTcs 6a3bl AaHHbIX, B KOTOPbIX MCMOMNb3ytoTCA He Tonbko SQL-3anpockl (oTBeT
3anuuunTe naTtMHCKMMn BykBammn B BEpPXHEM pPermcTpe).
OteeT: NOSQL.

16. OcHoBHble pexumbl 3anycka MO Hadoop ana paboTbl ¢ 6onbwMK gaHHbIMU (BbiDepuTe
HY)XXHbl€ BapuaHTbl W 3anuwmte OTBET B BuAe nocnegosaTenbHocTn undp ©6e3 npobena,
Hanpumep «35»):

1. ABTOHOMHBIN
2. [llcespopacnpegeneHHbli
3. TllonHocTbIO pacnpeneneHHbIn
4. JlokanbHbl
5. CeteBol.
OTBeT: 123.

Kputepun u wkanbl oueHnBaHusa 3agaHun ®OC:
[nga oueHmBaHWSA BbINONHEHWS 3a4aHni ncnonb3dyeTca bannbHas wkana:

1) 3aKkpbIThble 3agaHus (TECTOBbLIE C BApUaHTaMM OTBETOB, CPEOHUN YPOBEHb CIOXKHOCTM):

e 1 6ann — yka3aH BEpHbI/ OTBET;

e (0 6annoB — yka3aH HeBEPHbIN OTBET (MOMHOCTbLIO UMW YaCTUYHO HEBEPHbIN).
2) OTKpbITble 3adaHus (TECTOBble C KPaTKMM TEKCTOBbIM OTBETOM, MOBbILIEHHbIN YPOBEHb
CMNOXHOCTK):

e 2 6anna - yka3aH BEpHbI/ OTBET;

e (0 6annoB — ykasaH HEBEpPHbIN OTBET (MOSIHOCTBIO UITM YACTUYHO HEBEPHbIN).
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3apaHma paspena 20.3 peKOMEHAYHTCA K UCNOMb30BaHWIO MNpU  MNpPOBEAEHUU
ANarHoCTUYecKux paboT C Uenbi OLEeHKUM OCTaTO4YHbIX pe3yribTaTOB OCBOEHUS AaHHOW
OUCUUNNUHbI (3HAHWW, YMEHUN, HaBbIKOB).



