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PABOYASA NMPOMPAMMA YYEEHON AUCLUUMNIIUHDI

B1.B.01 AHanu3 6onbLKUX AaHHbIX

1. Koa n HaumeHoOBaHMe HanpaBeHUsi NOArOTOBKMU:
38.04.05 busHec-uHcpopmaTuka

2. Maructepckas nporpamma:

UHdopmaumnoHHasa Gu3Hec-aHanUTUKa
3. KBanudumkaumsa BbiNnyCKHUKA: MarncTp
4. ®opma obyyeHus: oyHas
5. Kacheapa, oTBevalowan 3a peanusaumio QUCLUUNIIUHBI: MaTeMaTU4ECKUX MeTOO0B
nccnegoBaHus onepaummn
6. CoctaButenu nporpammsbi: Yxnosa B.B., K.¢.-M.H, goueHT kadeapbl MaTeMaTU4ECKNX
METOAOB UccnefoBaHNs onepawmmn
7. PexomeHpoBaHa: HMC dakynbTeTa lNpuknagHon mateMaTuku, MHpopMaTmkn u
mMexaHunkm Ne 6 ot 17.03.2025
8. YuebGHbIN roa: 2026/2027 TpumecTp(bl): 3



9. Llenu 1 3agauun y4eb6HOM AUCLMNINUHDI

Llenn aucumnnmHbl: OCBOEHME OCHOBHbIX TEXHOMOMNIA, METOAO0B M anropuTMoB paboTbl C
6onblMMKM MaccMBaMy [aHHbIX, KOTOpble MOo3BONAT obpabaTbiBaTb, aHanNM3MpoBaThb,
WUHTepnpeTMpoBaTb, OMOPMAATbL W NpeacTaBnATb NpodeccMoHanbHOMy o6LLecTBy
pesynbTaTbl  UCCregoBaHWWA,  MO3BONAOT  paspabaTtbiBaTb  NpodeccroHanbHo--
OPUEHTUPOBaHHbIE UHOPMALIMOHHbIE CUCTEMbI C Y4€TOM BO3MOXHOCTEN COBPEMEHHbIX
NHTENNEKTyanbHbIX MH(POPMALMOHHbLIX TEXHOMOTUIA.

3agadamu Kypca ABnsOTCS:

- 3HAKOMCTBO C OCHOBHbIMM MpoLeccaMu KOHcoNuaauuwu, aHanmu3a, obpaboTku u
ynpasreHns 60MblWMX OAaHHbIX;

- MN3y4YeHue 1 COBEepLUEHCTBOBAHWE METOAOB, anropuTMOB U UHCTPYMEHTanbHbIX
cpeacTB paboTbl ¢ 6OMbWNMKU AAaHHBIMW ANA BO3MOXHOCTU NPOBEAEHUS aHaNUTUYECKMX
nccrnegoBaHnn B pamkax npogeccnoHasnibHon 4esTenbHOCTH;

- OCBOEHWNE OCHOBHbIX HaBbIKOB BejeHNS NPOEKTOB B 06nactn 60nbLINX AaHHbIX, B TOM
yucrie, NO  CO3OaHU0 U BHEOPEHUIo npogeccnoHarnbHO-OpPUEHTUPOBAHHbIX
WH(POPMALMNOHHBIX CUCTEM C YY4ETOM BO3MOXHOCTEW COBPEMEHHbLIX MHTENMEeKTYyanbHbIX
MHPOPMALMNOHHBIX TEXHOSTOMUN.

10. MecTo y4ye6HOM AncuunnuHbl B cTpykType OMOIT:

AuncumnnmHa oTHocUTCH K 0B6si3aTeribHbIM OMCUMMMHAM BapuaTUBHOW YacTu NporpamMmbl
obydyeHna. [Ona wm3dyyeHus Kypca Heobxoaumbl 3HaHuss B obnactm UT-TexHonorun, B
4YacTHOCTU, No 0b6paboTke, XpaHEHMIO U BU3yanu3aumm AaHHbIX.

11. MnaHupyemble pe3ynbTaTbl 06y4YeHUsi No AucuunanHe/Moaynto (3HaHUSA, yMeHus,
HaBblKK), COOTHECEHHble C  MNJIAaHMpyeMbiMU  pe3ynbTaTaMu  OCBOEHMS
obGpa3oBaTenbHOM NPorpaMmbl (KOMNETEeHUUAMU) U UHAUKATOPAMMU UX [OCTUXKEHUSA

Kop HassaHwne Koa(bl) WHamkaTopsbi(bl) MnaHvpyemsble pesynbTaThl
KOMneTeHuun 0byyeHus
MK-4 | CnocobeH MK-4.1 AHanunsnpyeTt OCHOBbI 3HaTb: OCHOBHbIE TEXHOMOrMM
ynpaBnsTb NPOEKTUPOBaHNS U KoHconupauuy, obpaboTkn 1
paspaboTkown 3NEeMEHTbI apXUTEKTYPHbIX ynpaBneHuns 6onbLMMK
npodeccuoHarnbHo- peLueHnn AaHHbIMMU, nossonstoLine
-OPUEHTMPOBAHHbIX WHTENNeKTyanbHbIX ocylecTBnaTb nouck, cbop u
NHAOPMaLIMOHHBIX NMHAOPMALIMOHHbBIX CUCTEM XpaHeHne  uHdopmauum  u3
CUCTEM C y4eTOM MK-4.3 OpraHmsyeT  paboTbl MO | OTKPbITbIX WNCTOYHUKOB n
BO3MOXHOCTEWN CO34aHNI0 U BHEAPEHUIo | creunannampoBaHHbIX 6as
COBPEMEHHbIX npodeccuoHarnbHo- AaHHbIX;
WHTEeNNeKTyanbHbIX OPUEHTUPOBAHHbIX OCHOBHbIE MeTo4onorumn
NHEOPMALIMOHHBIX MHOPMALIMOHHBIX CUCTEM C | aHanu3a [aHHblX; anropuTMbl
TexXHonormnm y4yeToM BO3MOXHoOCTeN | 06paboTkM AaHHbIX.
COBPEMEHHbIX OCHOBHbIE MEeTOANKN
WHTENNEeKTyanbHbIX UCCnegoBaHUA U UCMbITaHWSA
MHGOPMALIMOHHBIX pa3paboTaHHbIX MEeTOAOB,
TexHomnorum mMopnenen, anropuTMos,
TEeXHOnorun "
WHCTPYMEHTarbHbIX CpeacTB Mo
paboTte C AaHHbIMMU.
YMeTb: oCyLLecTBNATb
WH(OPMALIMOHHBLIN  MOUCK  C
UCnonb3oBaHNEM OTKPbITbIX
WCTOYHUKOB  MHOpMauum 1
cneumanmaMpoBaHHbIX 6as
AaHHbIX;




1ncnonb3oBaThb
WHCTPYMEHTasnbHble  CpeacTBa
ans paboTbl C AaHHbIMKU, B TOM

NpPOBOAUTL

anropnTMmoB

OaHHbIMW.

WHCTPYMEHTarbHbIX
paboTbl ¢ 6oNbWNMN OAHHBIMW.
BnageTb HaBblkamu
WMHCTanmnauum n Hactpowiku NoO
ans pabotbl ¢ bonbWMMK

yucne, ¢ 6onNbLUMMW JaHHBIMU;
nuccrnegoBaHUs U
MCMbITaHMA MEeTOoO0B, MoAernen,

n
cpencrte

12. O6beM AUCLMNINNHBI B 3a4eTHbIX eAuHMLIax/4Yacax B COOTBETCTBUU C YYE€OHbIM

nnaHom —3/108

dopma NPoOMeXyTOYHOM aTTecTauun IK3aMeH.

13. TpyaoemKocTb No BuAam y4yebHou paboTbl

TpyooeMKocTb (Hachl)
B Tom Mo cemecTpam/TpumecTpam
yncne
B
Bug yuebHon pabothbl UHTEp
Beero | aven Ne3 [ 1 ...
on
cdopm
e
AyOouTOpHbIE 3aHATUS
B TOM Yucre: nekumn 32 32
npakTuyeckune - -
nabopaTtopHble 16 16
CamocrTosiTenbHas paboTa 24 24
dopMa NpoMeXXyToUHOWN aTTecTauum 36 36
UToro: 108 108

13.1. CopepxaHue AUCLUNINUHbI
Ne Peanusauus
n/n HanmeHoBaHue pasnena
ONCUUNINHBI C
pasgena CopgeprxaHve pasgena QUCUUNIVHLI
NMOMOLLIbHO
ONCUUNINHBI N
OHNawnH-Kypca,
QYMK
1. llekyuu
1.1 | MNoHaTtue Data 1.1.1TepmuHbl 1 onpegeneHuns. OCOBEHHOCTN TEXHOMOTUN. Axanus
science u Big Data, | Cdepbl TpUMMEHEHUs, COCTOSHE U TeHOEHUUN pa3BUTUS. BonbLumnx
obnacTb 1.1.2 BusHec-kelichl Big Data. AaHHBIX
NPUMEHEHNS, 1.1.3 PbiHOK Big Data B Poccumn u mupe. (38.04.05,
Yxnosa B.B.)
TeHOEeHUMM
pas3BuUTUSA
1.2 | TexHonorum 1.2.1 Nnatgopma Hadoop: apxutektypa v npuHuun paboThbl.
KOoHconuaauum, Opranusaums dannoson cuctembl HDFS. KoHuenuus Map
0bpaboTkn n Reduce. Cuctema YARN. Qkocuctema Hadoop.
ynpasneHus 1.2.2 Mnatcopma Spark: apxutektypa 1 npuvHUMn paboThbl.
oonbwmMmn darinoBble cuctembl ans paboTel B Spark.
AaHHbIMU 1.2.3 CpaBHeHne Hadoop n Spark: nidpactpykrypa, paborta
MO, 3agauw.
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1.2.4 Basbl gaHHbIX NoSQL

1.3 | OcHoBHblE 1.3.1. )KM3HEHHbIN LUK aHanuTMKM OonblUMX AaHHbIX:
npoueccol B Data npowecchl cbopa, NOArOTOBKM, nccnegoBaHns "
science oTOGpaKeHNsa AaHHbIX.

1.3.2 MeToabl MOAENMPOBAHNS OAHHbIX.
1.3.3 Busyanusaums gaHHbIX.

2. JlTabopamopHbie pabombi

2.1 | MeTogbl pabotbli ¢ | 2.1.1 3arpy3ka pJaHHbix. [lpoBepka KadecTBa [AaHHbIX. | AHanu3

OaHHbIMU OuuncTtka gaHHbIx. OTObpaXkeHne aaHHbIX. GonbLunx
2.1.2 OpraHu3aumst XxpaHeHUs AaHHbIX. AaHHBIX
2.1.3 MeToabl 06paboTkn 1 aHanM3a OaHHbIX. (38.04.05,
Yxnoea B.B.)
2.1.4 N'HCTpYMEHTbI ynpaBfeHns aHHbIMMN.
2.1.5 Bbibop u ycrtaHoBka MO gns paboTtbl ¢ Gonbwmnmm
JAHHbIMU.
13.2. Tembl (pasgensbl) AUCLUUNIIUHBI U BUAbI 3aHATUN
Ne HavmmeHosarne Temb MpakTn- SHiel SaHATAY (qaCCaol\%CTomeanaﬂ
n/n (pasgena) gucuunnuHel | Nlekuun YECKUE JTabopaTopHble paboTa Bcero
MoHaTmne Data science n
1 Big Data, obnactb 4 - - 6 10
NPUMEHEHMS
OcHoBHbIEe npouecchl B
2 Data science 8 i i 6 14
TexHonornu
KoHconuaauumn, o6paboTku i
3 1 ynpaeneHust 6onbLmMmm 8 8 6 32
AaHHbIMU
4 MeTtoabl paboTbl C 12 i 8 6 26
OaHHbIMU
MoaroToBka K aK3ameHy 36 36
NToro: 32 - 16 24 108

14. MeToanyeckue ykasaH1a Ans ody4aroWwmxca Nno 0CBOSHUIO AUCLUMNIIUHDbI

AvcumnnuHa peanusyetcs No TemaTMydecKoMy MpUHLUMMNY, Kaxaas Tema npeacrasnsier
cobon 3aBepLUeHHbIN pa3gen Kypca. Tembl ¢ kogmpoBkon X.X.1 oTHocATcs k ©aszoBomy
(obsizaTenbHOoMy) 6roky Ons obyyeHus. Ha nepBoM 3aHATMM CTyOeHT nonydaer
NHopMaLMIo Ana AOCTyna K KOMMMeKcy y4ebHO-MeToAMYEeCKUX MaTepmarnos.

JleKuMOHHbIE 3aHATUSA MOCBSALEHbl PACCMOTPEHUIO TEOPETUYECKUX OCHOB AUCUUMNIINHDI:
BBOASITCS1 OCHOBHbIE MOHATUSA, U3y4atoTcs 6a3oBble TEXHOMOrMK, pa3buparTcs OCHOBHbIE
npoueccobl paboTbl ¢ 6onbwmMMK AaHHbIMW. JlabopaTopHble paboTbl NpeaHasHayYeHbl Ans
OPMUPOBAHUA YMEHUA U HABbLIKOB, 3aKpenneHHbix komneteHumn no OlOl. Ownum
OpraHn3oBbLIBAlOTCA B BUAE BbINOMHEHUSA OTAENbHbIX 3agaHui. M0 OKOHYaHUKM U3yYeHUs
ANCLMNIIMHBI NPOBOAUTCHA TECTUPOBAHME.

CamocTosTensHas paboTta CTygeHTOB BKNoYaeT B cebs npopaboTtky yyebHoro matepuana
nekuunn, pasdop 3agaHunin nabopaTtopHbIX paboT, NOArOTOBKY K 9k3aMeHy. [ns ycnewHoro
OCBOEHUSI OUCUMMNMUHBbI  PEKOMeHAyeTCcsl NoApPOOHO KOHCMEKTUPOBATb  NEKLUMOHHbIV
mMaTepuwarn, npocMatpuMBaTb Mpe3eHTauum NO COOTBETCTBYWOLWEN Teme, YTOObI
CMCTEMATU3NPOBATb U3y4YaeMbIll MaTepuarn, BbINONHATbL 3a4aHusa nabopaTopHbix paboT.
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MpomexyToyHas aTTecTaums no pesynbratam obyyeHus npoBoauTcst B opMe 3K3amMeHa,
KOHTPOSMPYIOLLETO OCBOEHUE KITHOYEBBIX NMONOXEHUA AUCLUNIIMHBI, COCTaBMSIOLLMX OCHOBY
3HaHUI MO AUCLMMINHE.

Mpn mncnonb3oBaHMM OUCTAHUMOHHBLIX OBpas3oBaTeSiIbHbIX TEXHOMOMMA N 3NEKTPOHHOO
obyyeHus cnegyeT BbINOMHATbL BCE YKa3aHWA npenogasatena no pabore Ha LMS-
nnatgopme, CBOEBPEMEHHO NOAKNIOYATLCA K online-3aHAaTuaM, cobnogaTbe pekoMeHaaumnm
Nno opraHM3aumm camoCcToAaTeNbHOM paboThl.

15. MNepeyeHb OCHOBHOWM U AOMONHUTENBLHOW NUTepaTypbl, PECYPCOB WHTEPHET,
Heob6XoAUMbBIX AN OCBOEHUA AUCLUNIIUHbI

a) OCHOBHas nuTepartypa:

Ne

MNcToYHMK
n/n

OcHoBbl TexHonoru Big Data [QnekTpoHHbI pecypc] : y4ebHoe nocobue / BopoHex. roc. yH-T / B.B.
YxnoBa .— JNeKTPOH. TekcToBble AaH. — BopoHex : 3pgaTtenbckun gom BIY, 2020 .— 3arn. ¢ Tutyna
aKkpaHa .— CBoboaHbIN gocTyn n3 nHTpaceTn BI'Y .— TekctoBbii hann .— <URL:http://www.lib.vsu.ru/
>

MakwaHos, A. B. bonblwwne ganHble. Big Data / A. B. MakwaHos, A. E. Xypasnes, J1. H. TeiHAbIKapsb.
— 2-e n3g., crep. — CaHkr-MNeTepbypr : JlaHb, 2022. — 188 ¢. — ISBN 978-5-8114-9690-7. — TekcT :
2 | aneKkTpOHHbIN // JlaHb : anekTpoHHO-6ubnnoteyHasa cucrtema. — URL:
https://e.lanbook.com/book/198599 (nata obpaleHus: 25.02.2024). — Pexum gocTyna: Ans aBTopums.
nonb3oBaTenem.

MakwaHos, A. B. CoBpeMeHHble TEXHOMNOrMN MHTENNEKTYanbHOro aHanuaa AaHHblx : y4ebHoe
nocobue ans cno / A. B. MakwaHos, A. E. XXypasnes, J1. H. ToiHablkapb. — CaHkT-INeTepbypr : JlaHb,
3 | 2020. — 228 c. — ISBN 978-5-8114-5451-8. — TeKCT : 9NeKTPOHHbIN // J1aHb : 9NeKTPOHHO-
oubnuoTtedHas cuctema. — URL: https://e.lanbook.com/book/149343 (nata obpawenus: 25.02.2024).
— Pexum gocTtyna: ons aBTopus. nonb3oBaTenen.

6) AononHuUTenbHas nuTeparypa:

Ne

McToYHMK
n/n

MakwaHos, A. B. Cuctembl Nogaepxku NPUHATUS peLleHni : y4ebHoe nocobue ansi sysos / A. B.
MakwaHos, A. E. XXypasnes, J1. H. TeiHOblkapb. — 2-e 13g., ctep. — CaHkT-lNeTepbypr : NaHb, 2021.
4 | — 108 c. — ISBN 978-5-8114-8489-8. — TeKCT : 3NeKTPOHHbIN // JlaHb : aNeKTpoHHO-6nbnunoteyHas
cuctema. — URL: https://e.lanbook.com/book/176903 (naTta obpaweHus: 25.02.2024). — Pexum
JOCTyna: A4S aBTopu3. Nofb30oBaTenen.

HOpe, J1. AHanus 6onbmnx Habopos AaHHbIX / J1. KOpe, P. AHaHg, [. Y. Oxeddpu ; nepesog
aHrnuiickoro A. A. CnvHkmH. — Mocksa : IMK lMpecc, 2016. — 498 c. — ISBN 978-5-97060-190-7. —
5 | TekcT : aneKTPOHHbIN // JlaHb : 3aNeKTPOHHO-6ubnmoTeyvHas cuctema. — URL:
https://e.lanbook.com/book/93571 (gata obpawerus: 25.02.2024). — Pexum goctyna: Anst aBTopums.
nonb3oBaTenewn.

B) MHJOPMaLMOHHbIE 3M1eKTPOHHO-06pasoBaTernbHble pecypchl (odmumanbHble pecypcbl UHTEPHET) :

Ne

/n Pecypc

6 | AnekTpoHHO-6MbnMoTeYHas cuctema «JlaHb» - Pexkxum goctyna: https://e.lanbook.com

SJ'IeKTpOHHbIVI KaTtanor Haqu0|7| onbnunotekn BOpOHe)KCKOFO rocyoapCTtBeHHOro yHmeepcurteTta. —

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

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

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

16. NepeyeHb y4eOHO-MeTOANYECKOrO 06ecneyeHus Ans CamocToATeNIbHON paboTbl

[ns camocToATenbHON NOArOTOBKM OOyYaloWMNCS MONb3yeTCsl KOHCMEKTaMu NeKunin m
nuTepaTtypon No TemaTtuke NeKUMOHHOro MmaTtepuana, 3agaHni nabopatopHbix paborT.

CamocTosaTenbHas paboTa obyyaroLeroca 4OmKHa BKOYaTh NOArOTOBKY K TECTUPOBAHMIO,
nabopaTopHbIM 3aHATUAM M NOLTOTOBKY K MPOMEXYTOYHOM aTtTecTauunn. [nsa obecneveHms
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camocToATenbHOM paboTbl CTYAEHTOB B 3MEKTPOHHOM  Kypce  AUCUMNAWHBI  Ha
obpasoBaTenbHOM nopTane «3NeKTPOHHbIN yHuBepcuteT BIY» cdopmmpoBaH yvebHoO-
METOAMYECKNIN KOMMSIEKC, KOTOPbIV BKNOYaET B cebA: nporpammy Kypca, y4ebHble nocobus
N cnpaBOYHble MaTepuanbl, METOAMYECKME yKa3aHUs MO BbINOMHEHUIO NabopaTopHbIX
paboT. CTyaeHTbl MonyyarT AOCTYN K AaHHbIM Matepuanam Ha MNepBOM 3aHATMM MO
AncumnnmHe.

17. Obpa3soBaTenbHble TEXHONOMMU, UCNonb3yeMble Npu peanusauum yyeoHomn
OUCLUMNINHBLI, BKNOYaa AMCTaHLUMOHHbIe oGpa3oBaTenbHble TexHonoruu (QOT),
3neKkTpoHHoe obyyeHue (30), cmewaHHOe 0Gy4eHune):

Mpun peanusaunm gUCUMNAMHbLI UICNOMb3YITCA creayowme obpasoBaTefibHble TEXHONOMMK:
normyeckoe MOCTPOEHWEe AUCUUMIMHBI, 0D03HAYEeHNEe TEeOPETUYECKOrO U MPaKTUYeCKOro
KOMMOHEHTOB B y4yebOHOM MmaTepuane. NpumeHsaOTCa pasHble Tunbl fNekumi (BBOAHas,
0630pHas, nHdopmaumoHHas, npobnemHas). AncumnnuHa peanusyeTcs ¢ NPUMEHEHNEM
NHPOPMaLNOHHO-KOMMYHUKALIMOHHBIX TEXHOMOTUNA.

NHopMaLMOHHO-KOMMYHUKaTUBHbIE TEXHOMOMMM AN peanusauumn y4ebHon ANCUMNAnHBI
- TEXHOMOMMM CUHXPOHHOIO M aCUMHXPOHHOTO B3aUMOAENCTBUSA CTYAEHTOB 1 NpenofaBaTtens
nocpeacTBoM cry6 (cepBMCOB) MO NEPECHINKE U MOMYYEHMIO ANEKTPOHHbIX COOOLLEHMN, B
TOM 4ucre, nNo ceTu VIHTepHeT;

- CEPBUC 3NEKTPOHHOM NOYThI AN OnepaTUBHONM CBSI3W NpenofaBaTens U CTyQeHTOB.

OucumnnuHa peanunsyeTca C NPUMEHEHMEM 3MEKTPOHHOTO O0YYeHUs M OUCTAHLMOHHbIX
obpasoBaTenbHbIX  TEXHOMOrMK, ANs  OpraHM3auMm  CamMOCTOATENbHOW  paboThl
o0y4aroLmnXca NCNonb3yeTCcsl OHManH-KypC, pasMeLleHHbIn Ha nnatgopme ONeKTPOHHOro
yHuBepcuteta BI'Y (LMS moodle), a Takke apyrne VHTEpHeT-pecypcbl, NpUBEAEHHbIE
B n.158..

18. MaTepnanbHO-TEXHU4YECKOEe obecneyeHme AUCLUUNIIUHDI:

JlekumoHHas aygutopus OosmkHa ObiTb 0bopygoBaHa yyebHoOM mMebenblo, KOMMbLITEPOM,
MyNbTUMEeOUNHbIM 000pyaoBaHMeM (MPOEKTOp, 3KpaH, CpeacTBa 3ByKOBOCMNPOM3BEAEHUS ),
aonyckaeTcs nepeHocHoe obopynoBaHue.

Na6GopaTopHble paboTbl AOMKHbI MPOBOAUTBLCA B CNEUManU3VpOBaHHON ayauTopuu,
OCHalLleHHON y4yebHoN Mebenblo U nepcoHarnbHbIMU KOMMbOTEPAMX C AOCTYNOM B CeTb
NHTepHeT (KOMMbIOTEPHbIE KMacchbl, CTyauu), MynbTUMeauiHbIM  0BopyaoBaHNEM
(npoekTop, 3KkpaH, CpeAcTBa 3BykOBOCNpou3BeaeHust), Ynucno pabounx mMect B ayautopum
AOMKHO ObITb TakuMm, 4YTOObI oObGecneudvBanacb wHAMBMAyanbHas paboTa CTyaeHTa
nepcoHanbHOM KOMMbIOTEPE.

Ans camoctoaTensHOM paboTbl HEOOXOAMMbI KOMMbIOTEPHbIE KMACChl, MOMELLEHWS,
OCHaLlEeHHble KOMMbOTEPAMM C LOCTYNOM K ceTu MIHTepHeT n nnatdopme ONeKTPOHHOro
yHuBepcuteta BI'Y (LMS moodle).

MporpammHoe obecneveHune:

- OC Windows 10, OC Linux;

- NakeT CTaH4apPTHbIX OPUCHBIX NPUIOXEHUI ANs paboTbl C AOKYyMeHTamu, Tabnvuamm n
T.n. (MonOdwuc, LibreOffice);

- MO Adobe Reader;

- cneumanuauposaHHoe [0 (MO MatLab, Power Bl);

- nHTepHeT-6paysep (Mozilla Firefox, AHaekc).




19. ®oHA OUEHOYHbIX CPEeAcTB:

Ne HanmeHoBaHus pasgena KomneTteHumsi(n) MugukaTop(bl) OueHoYHble
n/n ONCUMNITUHBI OOCTWDKEHNS cpencrtea
KOMMEeTEHL MM
1 MoHaTne Data science u Big MNK-4 MK-4.1 Pedepar
Data, obnactb npMMeHeHus. JlabopaTopHas
paboTa 6-9
2 TexHONormm KoHconMaaLumm, MNK-4 MK-4.1 JlaGopatopHas
0bpaboTkm 1 ynpaBneHus pabota 1-3, 6
BonNbLWNMKN AaHHBIMN. Pedepar
3 OcHoBHble npouecchl B Data MK-4 MK-4.3 JlabopatopHas
science. paboTta 5
4 MeToabl paboTbl ¢ AaHHLIMU MK-4 MK-4.3 JlabopatopHas
pa6orta 1-4
lMpomexyToyHasa atTectaumsi, hopma KOHTPOIS - 3K3aMeH Tect

20 TunoBble OLEHOYHbIE CpeAcTBa U MeToAMYeCcKUe MaTepuanbl, onpegensirowme
npoueaypbl OLeHUBaHUA

20.1 TekywMn KOHTPONb yCNEeBaeMoOCTHU
KoHTponb ycneBaemocTM MO AUCUUMIMHE OCYLLECTBISETCA C MNOMOLLbIO CreaytoLmx
OLEHOYHbIX CpeacCTB:

— nabopaTopHble paboThl;

— pedepar.
MNMepeyeHb 3agaHn ans nabopaTtopHbIX padoT.

JTabopaTtopHas pabota Ne1

Mpumep 3agaHus.
BbINONHWTL 3arpy3ky AaHHbIX B aHANUTUYECKUA KOHTYP. B KauecTBe MCXOAHbIX AaHHbIX
ucnonb3oBaTb opmarthl XIsx, txt, pdf. NpoBepuTb dhakT 3arpy3kun ¢ MCNONb30BaHNEM
WHCTPYMEHTOB OTOBpaXKeHUs aHHbIX.

TexHonorusi nposeaeHus

CtyoeHT BblGMpaeT BapuaHT 3agaHus, OPUEHTUMPYACb Ha HOMep 3a4veTku (nocregHas uudpa).
dainbl UCXOOHbIX OaHHbIX 3apaHee [OOMMKHbI ObiTb pasmelleHbl Ha cepsepe (KoMnbloTepe
ctyaeHTa). CTyaeHTy paspeluaeTcs Nonb3oBaTbCs MHPOPMAaLMEN N3 OTKPbITbIX NCTOYHUKOB.

Kputepuun oueHnBaHus:
- OLUEeHKa «3a4TeHO» BbICTaBMAETCHA CTYAEHTY, eCriv 3a4aHWUs BbIMOSTHEHbI B NMOSTHOM
obbeme;
- OUeHKa «He 3a4TeHO» - paboTa He BbINOMHEeHa NN BbINOMHEHa He B NOSTHOM obbeme.

JTabopaTtopHas paboTta Ne2

Mpumep 3agaHu4.
Bbl4MCNNTbL OCHOBHbIE CTATUCTUKN AAHHbIX, 3arpy>KEHHbIX B aHANUTUYECKUA KOHTYP. B
KayeCcTBe MCXOOHbIX AaHHbIX MCMoNb3oBaTb popmathl XIsx, txt, pdf. OTobpasnTb Nony4eHHble
CTaTUCTUKM C UCMONb30BaHMEM COOTBETCTBYIOLNX MHCTPYMEHTOB.

TexHonorunsa nposeneHnd
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CTyneHT BbiOMpaeT BapuaHT 3agaHusl, OPUEHTUPYSICb HA HOMep 3a4yeTku (nocrnegHsis uudpa).
daiinbl UCXOOHbIX AaHHbIX 3apaHee [AOMKHbI ObiTb pasMelleHbl Ha cepBepe (KoMMnbloTepe
ctyaeHTa). CTyaeHTy paspeLuaeTcs Nofb30BaTbCs NHpOpMaLMen U3 OTKPbITbIX MCTOYHUKOB.

KpuTepuu oueHMBaHUS:
- OuUEeHKa «3a4YTeHO» BbICTaBMAETCA CTYAEHTY, eCrn 3a4aHNS BbIMOMHEHbI B NOSTHOM
obbewme;
- OLEHKa «He 3a4TeHO» - paboTa He BbINOSIHEHA UMW BbIMOMHEHA He B NONTHOM obbeme.

JTabopaTtopHas paboTta Ne3

Mpumep 3agaHu4.
BbINONHWTL NPOBEPKY AaHHbIX, 3arpyEHHbIX B aHANMTUYECKMIN KOHTYpP. B KayecTBe ncxogHbIx
OaHHbIX ucnonb3oBaTb dopmatbl xIsx, txt, pdf. NoBbICUTb KAYECTBO AaHHbIX C
NCnonb30BaHNEM COOTBETCTBYIOLLNX UHCTPYMEHTOB.

TexHonoruns nposegeHus

CTynoeHT BblbMpaeT BapuaHT 3afaHusi, OPUEHTUPYSCb Ha HOMep 3a4yeTku (nocnegHsasa umdpa).
dannbl UCXOOHbIX [OaHHbIX 3apaHee [AOMMKHbl OblTb pasMelleHbl Ha cepBepe (KomnboTepe
ctyaeHTa). CTyaeHTy paspeluaeTcs nofb3oBaTbCcs MHGPOpMaLmen n3 OTKPbITbIX CTOYHMKOB.

Kputepun oueHnBaHus:
- OLEHKa «3a4TeHO» BbICTaBMSAETCS CTYAEHTY, €Cnn 3a4aHns BbINOMHEHbI B MOMHOM
obbewme;
- OuUeHKa «He 3a4TeHO» - paboTa He BbINOMHEHa NN BbINOSIHEHA HE B NOSTHOM ob6beMme.

JNTabopaTtopHas paboTta Ne4

Mpumep 3agaHu4.
Paccuntatb MeTpukn O OaHHbIX, 3arpy>KeHHbIX B aHaNUTUYECKUin KOHTYp. B kayecTse
NCXOOHbIX AaHHbIX NCnonb3oBaTtb hopMaTthl XIsx, txt, pdf. OTobpasnTb NoNyYeHHbIE METPUKK C
NCNoNb30BaHMEM COOTBETCTBYHOLLUMX NUHCTPYMEHTOB.

TexHonorus nposeaeHUs

CTyaeHT BbIOMpaeT BapuaHT 3adaHusl, OPUEHTUPYSICb Ha HOMep 3adeTku (nocrnegHsis uudpa).
daiinbl UCXOAHbIX AaHHbIX 3apaHee [AOMKHbI ObiTb pasMelleHbl Ha cepBepe (KoMnbloTepe
ctyneHTa). CTyAeHTy paspeLlaeTcs Nob30BaTbCs NHopMaLMen U3 OTKPbITbIX MCTOYHUKOB.

Kputepun oueHnBaHus:
- OUeHKa «3a4YTeHO» BbICTaBMAETCA CTyAEHTY, eCrn 3a4aHNS BbIMOSHEHbI B NOSTHOM
obbeMe;
- OUEeHKa «He 3a4TeHO» - paboTa He BbINOMHEHa UK BbINOSIHEHA HE B NOSTHOM o6beMe.

JTabopatopHas pabota Ne5

Mpumep 3aganHus.
BbInonHuTb BU3yanuaaumio obpaboTaHHbIX AaHHbIX, 0TOOpPa3nTb paccunTaHHbIE B
npeablgyLwmx pabotax CTaTUCTUKM U METPUKN. B kauecTBe MCXOAHbIX AaHHbIX MCNONb30BaTh
dopmaThbl xlIsx, txt, pdf.

TexHonorusi nposeaeHus

CtyoeHT BblGMpaeT BapuaHT 3agaHus, OPUEHTUMPYACb Ha HOMep 3adeTku (nocnegHas uudpa).
dannbl UCXOOHbIX OaHHbIX 3apaHee [OOMMKHbI ObiTb pasmelleHbl Ha cepsepe (KoMnbloTepe
ctyaeHTa). CTyaeHTy paspeluaeTcs Nonb3oBaTbCs MHPOPMAaLMEN N3 OTKPbITbIX NCTOYHUKOB.

Kputepuun oLeHmMBaHUs:
- OUEeHKa «3a4YTeHO» BbICTaBMAETCA CTYAEHTY, eCnn 3a4aHNS BbIMOMHEHbI B NOTHOM
obbewme;
- OUEHKa «He 3a4TeHO» - paboTa He BbINOMHEHA UM BbINOMTHEHA HE B NMOMTHOM O6beMe.



JTabopatopHas paboTta Ne6

Mpumep 3apgaHus.
BbINONHUTBL pacyeT XpaHUnMLa gaHHbIX 4SS CUCTEMbI OPUCHON CUCTEMbI BUOEOHAOMOAEHNS.
MapameTpbl cuctembl BUaeoHabnogeHms: 5 kamep, paspewenne 2.1, 1920x1080, yacTtoTa
12k/c, kogek H.264.MNepnog XxpaHeHus1 AaHHbIX cocTaBnseT 3 mecsua,

TexHonorna nposegeHnst

CtyoeHT BblOMpaeT BapuaHT 3agaHus, OPUEHTMPYACb Ha HOMep 3adeTkn (nocnegHas uudgpa).
Bpemsi BbINONHeHWA 3agjaHus cocTtaBndet 3 4aca. CTygoeHTy paspellaetcs Monb30BaTbCA
MHdOpMaLMEN U3 OTKPbITbIX NCTOYHUKOB.

Kputepuu oueHnBaHUs:

- OLEHKa «OTNIMYHO» BbICTABMNSETCH CTYAEHTY, ecnu paboTa BbiNoMNHEHa B NOHOM obbeme
(npuBeaeHbl Bce pacyeTbl U OHM NpaBuUIibHbIE, AaHbI MOSACHEHUS);

- OLEHKa «XOpoLlo» - paboTa BbINOMHEHA NOMHOCTbIO, HO UMEKTCS HE3HAYUTENbHbIE
oLInOKN;

- OLEHKa «yOoBNeTBOpPUTENbHOY - paboTa BbIMNONIHEHA NMOMHOCTLIO, HO B NpeAcTaBreHHOM
YyacTu MHOro OLLIMOOK UNK NpeacTaBneHa YacTb padoThl U OHa 6e3 owKnboK;

- OUEHKa «HeyaooBMneTBOPUTENbHOY» - paboTa He BbINOMHEHA.

JTabopatopHas pabota Ne7
Mpumep 3agaHus.
1. O6GosHaunTb BmMsHec-npobnemy.
2. CdopmynunpoBatb GU3HEC-LENMN.
3. O0603Ha4MTb OU3Hec-3agayn.
4. CsecTn busHec-3agavy K aHanUTUYECKON 3adave.
5. Onpegenutb notpebGHOCTM B pecypcax (ykasaTb WCTOYHMKW, BWAObl PeCcypcoB, BuAbl U
copepXaHme nHpopmMaumm, KOTOPYK MOXHO MOSyYnTb).
Mopgobpatb TexHonornn (MeTodbl, MOAENW, anropuTMbl, MHCTPYMEHTanbHbIE CpeacTsa),
nossonsowme pabotatb C onpeaeneHHbIMU B MN.6 pecypcamu.
7. Tpun HeobxooMMOCTM AaTb pekomMeHZauun no gopaboTke TeXHONornu (MeToabl, Moaenwu,
anropuTMbl, MHCTPYMEHTanbHbIE CPeACcTBa) U3 N.6.

o

TexHonorna nposeaeHnst

MpeameTHyo obnacTb CTyAeHT BblOMpaeT camMoCToATenbHO, 6asmpysack Ha uHdopmauun 13
OTKPbITbIX MCTOYHUKOB. Bpems BbInonHeHWs 3agaHusa coctasnseT 3 yaca. CTyaeHTy paspeluaeTcs
nonb30BaTbCA MHPOPMaLMen N3 OTKPbITbIX NCTOYHMKOB.

Kputepuu oLeHMBaHUS:

- OUEeHKa «OTNMYHOY» BbICTABNASETCA CTYAEHTY, ecnv paboTa BbiNOSIHEHA B NMOSIHOM
o6beme, Nony4YeHHble pedynbTaTbl apryMeHTUPOBaHbI;

- OLEHKa «XOpoLlo» - paboTa BbINOSIHEHA NOMHOCTLIO, HO MNOMYYEHHbIE pe3ynbTaThl He
NOrMNYHbI UK TPEDBYIOT YTOYHEHUS;

- OUEHKa «yOOBIETBOPUTENBLHOY - paboTa BbIMNOSIHEHA NOMHOCTLID, HO UMEET MECTO
0onbLIOe KONUMYeCcTBO OLWMOOK MM NpeacTaBneHa YacTtb paboTtbl 1 OHa 6e3 ownboK;

- OuUeHKa «HeydoBneTBOpUTENbHO» - paboTa He BbINONHEHa.

JTabopatopHas pabota Ne8

Mpumep 3apaHus.
YctanouTb 1O Hadoop ang opraHmsauumn paboTtbl ¢ 6onbwmnmmn gaHHbiMu. Mpu HacTporike MO
peann3oBaTb aBTOHOMHbIN PeXUM paboThbl.

TexHonoruns nposegeHus

JNabopaTopHas paboTa BbinonHAeTca B yuebHon nabopaTtopun. CTyaeHTY NpeaocTaBnseTca 4ocTyn
K cucteMHbim HacTporkam K. CTygeHT NpoBOAUT MHCTANMSALMIO CUCTEMHBIX (banoB, HAaCTPOWNKY
koHGurypauum MO n 3anyckaet MO B aBTOHOMHOM pexume. NpenogaBatens nNpoBepsaeT gakT
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ycTaHoBKM M rotoBHOCTb [1K k ganbHenwen pabote. Mo okoH4yaHuu nabopaTopHon paboThbl
pekoMeH40BaHO BOCCTaAHOBIEHME CUCTEMBI 0 NepPBOHAYanbHOrO COCTOSHUS.

Kputepun oueHnBaHus:
- OUEHKa «OTNIMYHO» BbICTaBMAAETCA CTYAEHTY, ecnn Bce atanbl uHcTannsauum Mo
nponaeHsl, MO HAacTpOeHO 1 roToBO K paboTe;
- OLEHKa «XopoLloy - ecniv Bce atanbl nHctannauum MO nporaeHsl, Ho O He HacTpoeHo;
- OUEHKa «ydOoBMeTBOPUTENbHO» - €CNU CTYAEHT HE CMOT NPONTW BCe aTarbl MHCTaNNALUN
Mno;
- OLEHKa «HeyadoBneTBOpPUTENbLHOY - paboTa He BbINOSTHEHA.

JNNabopatopHas pabota Ne9

Mpumep 3agaHn4.
PasBepHyTb knactep Hadoop pns opraHusaumm pabotbl ¢ Gonbwmmn gaHHeiMu.  [pu
HacTpovike MO peann3oBaTb aBTOHOMHbIV PEXMUM PaboTbI.

TexHonornsa npoesefeHns

JNNabopaTopHas paboTa BbinonHAeTcs B yuebHon nabopaTtopun. CTyaeHTY NpeaoCcTaBnseTcsa 4oCcTyn
K cucteMHbiM HacTporkam K. CTygeHT npoBOAUT MHCTANMAUMIO CUCTEMHLIX 0annoB, HACTPONKY
kKoHdurypauum MO n 3anyckaet O B aBTOHOMHOM pexunme. [penogaBatenb NpoBepsieT gakT
ycTaHoBKM M rotoBHOCTb [1K Kk ganbHenwen pabote. Mo okoH4yaHuu nabopaTopHon paboThbl
pEeKOMeHA0BaHO BOCCTAHOBMEHME CUCTEMbI 4O NEPBOHAYarbHOrO COCTOSIHUA.

Kputepuu oLeHMBaHUS:
- OUEHKa «OTNIMYHO» BbICTaBMASETCA CTYAEHTY, ecnn Bce atanbl MHcTannauum Mo
npongeHsl, MO HAacTpOeHO 1 roToBO K paboTe;
- OLEHKa «XopoLo» - ecrniv Bce atanbl nHctannauum N0 nporaeHsl, Ho 1O He HAacTPOEHO;
- OueHKa «yOoBneTBOPUTENBHO» - €CNN CTYAEHT He CMOT MPONTW BCE 3Tarbl MHCTanNNaunm
no;
- OueHKa «HeydoBneTBOpUTENbHO» - paboTa He BbINOSIHEHA.

JTabopaTtopHble paboTbl N26-9 MoryT 3aMeHATLCA Ha NOAroTOBKY pedeparta (npeseHTauuio) no
O4HOMY M3 pa3genoB AucumnivHbl (ogHa pabota paBHa ogHOMy pedoeparty).

MprmepHble TeMbl pedhepaToB (Npe3eHTauunn)

O630p MO ansa pabotbl ¢ 6onbwmmm gaHHbiMK (MO 3arpysku, xpaHeHusi, 06paboTky,
ynpaBneHnsi Bu3yanusaumm AaHHbIX)

OcobeHHocTu passepTbiBaHna O gns paboTbl ¢ 60nbLWMMN AaHHBIMM

lMpoekTupoBaHue MHPPaCTPYKTYpPbl ANA NCNOSb30BaHWUA TEXHOMNOrnn Big Data

AyaunT nHpacTpyKTypbl OpraHn3aumm Ansi BO3MOXHOCTU BHEAPEHWSI TEXHOMNOMMIA Big Data
OcobeHHocTu Bbibopa n opraHnsaumm CX[ ana 60nbwmMx JaHHbIX

OcobeHHocTu Bbibopa CYB[ paboTbl ¢ 60MbLWMMN AAaHHBIMM

TexHonoruns nposeaeHns
Tema BbIGMpaeTca obyyatoLmmesa caMocTosaTenbHO. MNpu aTom pekomeHayeTcsa BblGOp TeM B rpynne
Taknm ob6pasom, 4Tobbl OHN HE MOBTOPSANMUCH.

Kputepun oUueHKu:
- OLEeHKa «3a4TeHO» BbICTaBAETCA CTYAEHTY, eCcrnu:
- N3NoXeHHasa nHopMauus SBnseTCa akTyanbHOW Ha MOMEHT npeacTaBneHus pedepaTa;
- N0 coaepXaHuio pedepaT oTpaxaeT BCe OCHOBHbIE acneKTbl BbIGpaHHON TeMbI;
- B pechbepaTte ncnonb3oBaHbl ouumnarnbHble UCTOYHUKKM MHGOpMaLnu;
- petbepat ohopmMIieH B COOTBETCTBUU C peKOMeHAaUUAMM No 0OOPMIEHNIO;
- OLleHKa «He 3a4TEeHO», ecrnu:
- U3NoXeHHas HdopMaLms He SBNSETCS akTyanbHOW Ha MOMEHT npeacTaBreHus pedeparTa;
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- N0 coaepxaHuio pedbepaT He OTpaXkaeT BCE OCHOBHbIE acneKTbl BbIOpPaHHOW TEMBI;
- B pechbepaTte He MCcnonb3oBaHbl ouumnanbHble UICTOYHUKK MHGOpMaLnn;
- pedhepat He 0hOpPMIIEH B COOTBETCTBUN C peKOMEHAAaUNAMMN MO OPOPMIEHUIO.

20.2 NMpomexyTo4yHasa aTTrecTauus

I'Ipome>KyT0l-|Ha;| arrecrauuma no ancumniimHe ocywecTBlideTca C NoMoLbio crneayrwmnx
OLUEHO4YHbIX CpencCTB: TECT.

TecTOBbI€ 3a4aHuA.

MprmMep KOMNOHOBKM BOMPOCOB TecTa (BONpPOChl C BapnaHTaMu OTBETOB).
BapwnaHT 1.

1. MNMpnBeanTE OCHOBHbIE XapaKTEPUCTUKM OOMbLUNX AaHHbIX:
a) Virtualization, Volume, Variability, Vehicle;

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

2. PaccraBbTe B npaBunbHOM Nopsdke OCHOBHbIE 3Tanbl npouecca Data Science:

a) HasHayeHue Lenu uccnegoBaHus, cbop AaHHbIX, NOArOTOBKA AaHHbIX, UCCreAOBaHNe AaHHbIX,
MOZENMpoBaHME AaHHbIX, OTOOpaXKeHNe AaHHbIX;

6) HasHadeHue uenu uccnegoBaHund, cbop AaHHbIX, MOArOTOBKA AaHHbIX, MOAENUPOBaHUe
AaHHbIX, UCCneaoBaHne AaHHbIX, 0TOBpaXeHne AaHHbIX;

B) Ha3HadeHwe uenu nccnefoBaHus, NogroToBka AaHHbIX, COOP AaHHbIX, MOgEeNMpoBaHMe
AaHHbIX, UCCnegoBaHne AaHHbIX, 0TOBpaXeHne OaHHbIX;

r  HasHadeHue uenu uccnegoBaHuns, cOop AaHHbIX, NOArOTOBKA AAaHHbIX, OTOOpaXKeHNe AaHHbIX,
nccrnefoBaHve AaHHbIX, MOAENMPOBaHUE OaHHbIX.

3. TlosicHuTe noHAaTue:

Hadoop npeacrtaensieT cobon...

a) Habop yTunuT, 1 NPOrpaMMHbIN Kapkac Ansi BbINONTHEHUS pacnpeaenéHHbiX nporpamm,
paboTalowmx Ha KnacTepax;

6) pacnpegenéxHyto CYB[, nossongtowyo obpabaTbiBaTe 60MnbLlUME OAHHbIE;

B) 3blK BbINOSHEHUA 3adaHnin B napagurme MapReduce;

) pacnpedenéHnyto dannoByo CUCTEMY ANSA OpraHM3aunmn XxpaHeHus dannos 605bLIOro
ob6bEéma.

4. [MpuHumn MapReduce cocTouT B TOM, YTOObI
a) MPOM3BOAWTL BbIMUCIEHMSA Ha y3nax, rae MHpopmaums nsHavanbHO bbina coxpaHeHa;

6) wncnonb3oBaTb BblHYNCITUTESIbHbIE MOLWWHOCTU CUCTEM XPaAHEHNA;

B) MCMNONb30BaTb (PYHKLMOHANbHOE NPOrpaMMmMpPOBaHNE ANs peLlleHnst 3agaqy MacCuUBHO-
napannensHon ob6paboTku.

TexHonoruns nposefeHus: Tect coctomt n3 50 Bonpocos. BapuaHT TecTa BblbnpaeTcs, ncxoas us
HOoMepa 3a4eTku (nocneaHen umdpsbl). Bpemsa tectupoBaHusa coctaBnsaeTt 45 MUHYT.
PesynbTaThl TeCTa NPOBEPAIOTCA MO KINHOYY MPaBUibHbIX OTBETOB.

Kputepuu oLeHMBaHUs:
- OUEeHKa «3a4eTHO» BbICTaBnsAeTCA CTYAEHTY, eCnv CTYAEHT Aan npaBuibHble OTBEThI Ha
75 n 6onee NpouUeHTOB 3agaHni (TECT NPOMAEH);
- OUEHKa «He 3a4TEeHO» - AaHbl MPaBUIbHbIE OTBETHI HA MEHee YeM 75 NpoLEeHTOB 3a4aHui
(TecT He nponaeH).
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[nsa oueHuBaHus pe3yrnbTaTtoB o6yqu|/|;| Ha J3K3aMeHe WCIOoJIb3yeTCA 4-6annbHas
LKana: «OTIIMYHO», «XOpOoLlo», «yAOBNEeTBOPUTESIbHO», «HEYJOBJIETBOPUTESIbHO».

CooTHoOLLEHNE noKasaTenen, KpUTepueB U LLKalbl OUeHUBaHNA Pe3yribTaToB O6y‘-IeHVIF|I

YpoBeHb
KpuTepum oueHnBaHnsa KomneTeHumm cchopmmpoBaH LLikana oueHok
HOCTU
KOMMEeTEeHUnn

NToroBbilA TecT 3adteH. [loceweHne nekuun ©GasoBoro 6roka | [MoBbILLEHHbIN OTnn4HoO
coctanseT 90%, nocelleHne 6rnoka AOoNoONHUTENbHbLIX nekuun 50% un ypOBEHb
6onee. BbinonHeHbl nabopatopHble pabotbl Ne1-5 n MuHMMym fOBe
paboTbl 13 Ne6-9.
NToroBbilA TecT 3adTteH. [loceweHne nekuyun OGasoBoro 6roka BaszoBbil XopoLuo
coctaBnseT 90%, nocelweHne OMoka [AOMONMHUTENbHbIX NeKUUi YPOBEHb
coctaBnsieT MeHee 50%. BbinonHeHbl nabopaTopHble paboTbl Ne1-5 un
ofHa paboTa 13 Ne6-9.
NToroBbilA TecT 3adTteH. [loceweHune nekuyu OGasoBoro 61oka MoporoBbii YnosneTsBopu-
coctaensieT 90%. BbinonHeHbl nabopaTtopHble paboTbl Ne1-5. YPOBEHb TenbHO
MToroBbili TECT He 3a4TeH U/unu nocelleHne nekuuin 6asosoro 6noka - HeypnosneTtsopu-
coctaBnseT MmeHee 90% wn/vnu He BbiNONHEHbI nabopaTopHble paboThbl TernbHO
No1-5,

20.3 ®oHAO OUEeHOYHbIX cpeacTB CHPOPMUPOBAHHOCTU KOMMETEHUUN CTYAEeHTOB,
pekoMeHAayeMbIn AnA NpoBeAeHUA AUarHoCTUYecCKux pador

MK-4 CnocobeH ynpaBnsTe pa3paboTkoi NpodeccMoHanbHO--0pUEHTUPOBAHHBIX MHOPMALMOHHBIX CUCTEM
C Y4ETOM BO3MOXHOCTEN COBPEMEHHbIX UHTENNEKTYarnbHbIX MHPOPMAaLNOHHBIX TEXHOMOrNiA

Bonpockl ¢ BapMaHTamu OTBETOB (3aKpbITbIE)

1. YKaxuTe OCHOBHbIE UCTOYHUKM OONbLUNX AaHHbIX:
a) MObunbHbIE YCTPONCTBA;

6) MalVHHbIE AaHHbIE N NHTEPHET;

B) MHTEPHET 1 counarbHble CeTH;

r) MallWHHbIE JaHHbIE N MOBUIbHbIE YCTPOMUCTBA.
OTBeT: T.

2. B yem 3akntoyaeTcs Hay4yHoe M o0 eCcTBEHHOE 3Ha4YeHNe BONbLUMX OAHHbIX:

a) BO3MOXHOCTb M3BIieYb SKOHOMUYECKYHO BbIrOAY;

6) HOBble 3HaHUSA O MUPE;

B) BO3MOXXHOCTb OTBETUTb Ha AABHO MHTEPECYIOLLME BOMPOCHI;
r) BO3MOXHOCTb yrnpaBneHus OyayLium.

OTBeT: a.

3. YKaxuTe ypoBHU UHTErpauumn gaHHbIX NpU UCNONb30BaHUM TEXHOOMNIA 6ONbLUNX OAHHbIX:
a) CEMaHTUYECKNN N CUHTaAKCUYECKUIA;

6) hmamdeckmin n nornveckui;

B) BHELUHWUN U BHYTPEHHWUNA;

I PYYHON N MALUWNHHBIN.

OTBerT: 6.

4. Kakune xapakTepuCTUKM onpeaensitoT NpuHUMn « Tpéx V» B OTHOLEHUM BOMNbLUMX AaHHbIX:
a) Virtualization, Volume, Variability;
6) Variety, Volume, Value;
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B) Verification, Velocity, Visualization;
r) Volume, Variety, Velocity.
OTBerT: T.

5. BbibepuTe cywecTtsyowwme rpynnbl BU3yanm3aTopoB AaHHbIX, MCMOMb3yeMbIX Npu paboTe ¢
oonbLUMMU JAHHBIMU:

a) o0uiero HasHaveHus, AN OLEHKN KayecTBa MOgenen, Ans MHTepnpeTaumm pesynbTaToB
aHanuaa;

6) [4nA OuEeHKN KayecTBa BXOAHbIX JAHHbIX, OLIEHKN KadecTBa MOAENemn, OLEHKM NPOrHO3MpyeMbixX
3HaYEeHUn;

B) o0O6Lero Ha3Ha4yeHus1, cCneunann3npoBaHHbIE;

r) AN OUEHKN BXOAHbIX AaHHbIX, 418 OLEHKN KayecTBa Moaenen, Ans MHTepnpeTtauun
pesynbTaToB aHanuaa.

OTBerT: a.

6. YKkaxute TUnbl KOPNopaTUBHbIX JAHHbIX:

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

B) KOH(pMAEHUMANbHbIE, U3 OTKPbITLIX U YCITOBHO-OTKPbITHIX MCTOYHWNKOB;

) OTKPbITbIE N 3aKPbITbIE.

OTBeT: 6.

7. BuibepuTe Hanbonee BepHoe yTBepxaeHue «MHdbopmauus, cogepkallasi KOHKPETHbIe
dakTmyeckme ceegeHnsa 0 KOHKPETHbIX hakTax, 0 akTUYeCKNX CobbITUSX, XapakTepuaytoLme
HEKOTOPbIA OOBEKT M NO3BONAIOLLME NPOBECTM CONOCTABMIEHNE €r0 C aHarnoraMmm - 3Tox»:

a) dakTorpacumyeckas UHpopmaLms;

6) cnpaBo4Has UHopmaums;

B) HOpPMaTMBHO-CNpaBOYHas MHpopmaums;

r) AOKYMEHTanbHO-NOATBEPXKAEHHAS.

OTtBerT: a.

8. Uro BkntovaeT B cebs atan cbopa gaHHbIX B npouecce udydeHns aaHHblx DS (Data Science):
a) onpefeneHne NCTOYHUKOB [aHHbIX, onpegerneHne metoaoB cbopa JaHHbIX, C6Op AaHHbIX,
NepBUYHbIN aHanun3 AaHHbIX;

0) onpeaeneHne NCTOYHUKOB [aHHbIX, (POPMUPOBaHME Lienoyek XU3HEHHOrO LiMKNa AaHHbIX U
onpegeneHve Metonos cbopa AaHHbIX, COOP AaHHbIX, MEPBUYHbBIA aHanNn3 AaHHbIX;

B) onpeferieHne NCTOYHUKOB AaHHbIX, OpMMPOBaHME LenoYeK XU3HEHHOTO LiMKNa AaHHbIX 1
onpeferneHve MeToaoB cbopa AaHHbIX, MEPBUYHbIV aHanNn3 AaHHbIX;

r) onpegerieHne NCTOYHUKOB JaHHbIX, onpeaeneHne metoaos cbopa AaHHbIX, COOp AaHHbIX.
Oteer: 6.

9. OcHoBHas 3agaya 3Tana NOAroTOBKM AaHHbIX NpU peanusaumm npouecca n3yyYeHms gaHHbIX
DS (Data Science):

a) npoBefeHVe NpeaBapuUTENbHOrO MCCNegoBaHnsA AaHHbIX, ONMCAHNE AaHHbIX;

6) oumucTKa AaHHbIX U COCTaBMNEHNE MUX ONMUCaHUS;

B) 00beguHeHue AaHHbIX U3 pa3HbIX MCTOYHUKOB U NPMBEAEHNE X K eguHOMY hopmaTy:

r) AaHHble pa3Hbix HABOPOB NPMBOAAT K 06LLEMY dhopmaTy, yompatoT onevaTkm 1 pasnmyHbie
owwmnbKM BBOAA.

OTBeT: T.

10. [JanTe onpeaeneHue npoueccy npeobpasoBaHusi AaHHbIX NpY peanusaumm npouecca
n3yyeHus gaHHoix DS (Data Science):

a) npouecc npuBedeHWst OaHHbIX K BUAy, nogxogsiiemy ans MogenmpoBaHus AaHHbIX;

6) npouecc OYUCTKM AaHHbIX C COKpalleHneM obbema hanna;

B) npouecc BbIOOPKM U3 faHHbLIX NONEe3HOM MHopMaLmK;

r) npouecc NpuBeAeHUs OaHHbIX K opmaTy, NpurogHomy Anst npumeHeHns SQL-3anpocos.
OrtBeT: a.
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BOI'IpOCbI C KpaTKnM TEKCTOBbIM OTBETOM (OTKprTbIe)

11. MpueeanTte abbpeBnaTtypy pacnpeneneHHon anoBon CUCTEMbI XpaHEHUS aHHbIX ANns
MO Hadoop (oTBeT 3anuwwmTe NaTMHCKMMK ByKBamMu B BEPXHEM perucTpe).
OrteT: HDFS.

12. Kak o603Ha4yaeTcst KOMNEKC METOAOB, peanuayroLmnx NpoLecc NnepeHoca UCXOAHbIX AaHHbIX
N3 pasnnyHbIX UICTOYHWKOB B aHANUTUYECKOE NPUNOXEHME UNN NOAAEPXKMBAIOLLEE €r0 XPaHUNULLIE
OaHHbIX (OTBET 3anuwnTe NaTUHCKUMK OyKBaMmn B BEPXHEM PErncTpe)

OtBerT: ETL.

13. BepHo nu ytBepxaeHne «OcHOBHas 3agada BM3yanuaaumm gaHHbIX — 9TO NpeacTaBneHune
pe3ynbTaToB KNKYEBLIM Y4aCTHUKAM NPOEKTa M MOCTPOEHNS MPUIOKEHNA HA NX OCHOBE» ?

1. BepHo

2. HeBepHo
OTBeT: 1.

MK-5 CnocobeH coBeplleHCcTBOBaTL W paspabaTtbiBaTb HOBblE MeTOAbl, MOAENW, anropuUTMbl,
TEXHONOrum paboTbl ¢ 60MbLINMK AAaHHBIMA

Bonpockl ¢ BapMaHTaMmu OTBETOB (3aKpbITbIE)

1. PaccraBbTe B NpaBUibHOM MOPSiAKE OCHOBHbIE 3Tanbl npouecca Data Science:

a) HasHadeHue uenu uccnegoBaHus, cbop AaHHbIX, MOArOTOBKA AaHHbIX, MOAENUpPOBaHNe
AaHHbIX, MCcneaoBaHue AaHHbIX, 0TObpaeHne AaHHbIX;

6) HasHadeHue uenu uccrnegoBaHud, cbop AaHHbIX, MOArOTOBKA AaHHbIX, UCCNeAOBaHNE AaHHbIX,
MOZEenMpoBaHMe OaHHbIX, OTOOpaXKeHNe AaHHbIX;

B) HasHauyeHue uenun uccnegoBaHus, NOAroToBka AaHHbIX, COOP AaHHbIX, MOAEeNMpOBaHue
AaHHbIX, UCCneaoBaHne AaHHbIX, 0TOBpaXeHne OaHHbIX;

r) HasHavyeHue uenun nccrieqoBaHus, cbop AaHHbIX, MOArOTOBKA AAHHbIX, OTODpaXKeHne AaHHbIX,
nccrnefoBaHve AaHHbIX, MOAENMPOBaHUE OaHHbIX.

OTBerT: 6.

2. OcHoBHble METOAOMOMMN aHanNUTUKU JaHHbIX Data Science:
a) CRISP-DM, SEMMA, KDD;

6) CRISP, SEMNA, ERP;

B) KDD, SEMMA. DSM,;
r) CRISP-DM, KDD.
OTBeT: a.

3. OcHoBHble aTanbl MeTofonorMn aHanuTukn aaHHbix CRISP-DM (B nopsigke MCMOnHeHns):
a) 6wusHec-aHanu3, aHanu3 JaHHbIX, MOArOTOBKA AAHHbLIX, MOAENNPOBaHMNE, OLleHKa PELUEHNA,
BHeOpEHUE;

©) oThop AaHHbIX, CcnegoBaHNe OTHOLLEHMWI B AaHHbIX, MOOUMUKALNA OaHHbIX,
MOZEenMpoBaHMe B3anMO3aBUCUMOCTEN;

B) dopmupoBaHMe BU3Hec-3agayn, aHanma-gaHHblX, COOp U NOAroTOBKa AaHHbIX, OLEHKa
pe3ynbTaTos;

r) aHanu3 UCTOYHUKOB AaHHbIX, COOp AaHHbIX, MOCTPOEHNEe MOAENEN, OLEeHKa MOAENEN,
BHeOpeHUe.

OrtBeT: a.

4. Ha kakom aTane meTogonorum aHanutuki gaHHbix CRISP-DM npumeHseTcs metoz
A/B-TecTupoBaHu4:

a) MoAgenupoBaHue;

©) oLueHKa Nony4YeHHbIX Modenen;

B) OLEHKa peLleHui;
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r) BHeApeHue.
OrtBerT: a.

. Mepeuncnute cuctemHble Tpeboanus k MO Hadoop ans paboTtbl ¢ 60nbLLIMMN OAHHBIMW:
) OC Linux, nogaepxka Java API, knactepHasa Tononorus;

) OC Linux, C++;

) OC Windows 64-pa3psigHasi, noggepkka pensiuynmoHHbix bL;

) nwbas OC, orpaHMYeHnIn Ha A3bIKM NPOrPamMMMpPOBaHUS HET.

OTBeT: a.

0O O

6. MpuHuun MapReduce npu pa6oTe ¢ 60NbLUMMU AaHHBIMW COCTOUT B TOM, YTOObI:
a) NPOU3BOAMTL BbIMUCIEHNS Ha y3nax, rae MHopMaums n3HadanbHo bbina coxpaHeHa;

6) McnoJsib30BaTb BblYUNCITUTEJIbHbIE MOLLHOCTU CUCTEM XPaAHEHUA;

B) NCMOMb30BaTb (PYHKLUMOHANbHOE NPOrpaMMmnpoBaHne Ans pelleHns 3agad MacCuBHO-
napannensHon ob6paboTkn

r) pasgensaTh y3nbl Ha Te, rAe XPaHATCS AaHHbIE U Te, HAa KOTOPbIX MPOU3BOASATCS BbIYUCIIEHUS.
OTtBerT: a.

. OcHoBHble MexaHn3Mbl peanusaumm 6a3 gaHHblx Tvna NoSQL:

)  PennuKaums 1 WapauHr;

) WwapavHr n nogaepxka map/reduce;

B) pennukauusa u nogaepxka map/reduce;

r pennukauusi u ropusoHTanbHoe MmacTabupoBaHume.

OrtBeT: a.

8. OTmeTbTe OCHOBHbIE TUMbl MHCTPYMEHTasbHbIX CpeacTB nnatgopm paboTsbl ¢ AaHHbIMK Bl
(Business Intelligence):

a) cpeacTtBa cbopa v npeacTaBneHnss MHpopMaumm 1 CpeacTBa UHTerpaumu;

©) cpeacTtea cbopa nHdopmauun, cpeacTsa OUMCTKM MHGOPMaLnn, CpeacTBa aHanumsa;

B) cpeacTtBa cbopa MHdopmMaumn, cpencrtea npeobpasoBaHus K Buay, yaobHomy ans o6paboTku,
cpeacTBa MOAENVMPOBaHWS;

r) cpeacTBa npeacTaBneHus nHpopmaumm, cpeacTsa UHTerpauun, cpeactesa aHanmaa.
OTBeT: T.

a0 N

9. [awnte onpegenexne npouecca ETL, ncnonbdyemoro npy o6paboTke 60nbLLMX MacCUBOB
OaHHbIX:

a) KOMMJEKC MeToO0B, peanumayoLnx NPoLecc nepeHoca UCXOOHbIX AaHHbIX N3 pasfnnyHbIX
NCTOYHMKOB B aHanMTM4eCcKoe NpunoXeHne unm nogaepXxusBatollee ero XxpaHunuLLe AaHHbIX;

©6) MO ana nssneveHus gaHHbIX N3 pendunoHHblx B 1 npeobpasoBaHue ux Kk suay, yoodHomy
ans xpaHexus B b1 NoSQL,;

B) KOMMNSIEKC METOO0B, OYUCTKM AaHHbIX, U3BMEKAEMbIX U3 Pa3fiMyHbIX UCTOYHUKOB;

r) MO ans npuBeaeHns AaHHbIX U3 pasHbIX MCTOYHMKOB K eauHOMY chopmarty.

OrtBerT: a.

10. Kakag koHuenums norioXxeHa B OCHOBY CUCTEMbI XpaHeHUsA AaHHbIX HDFS:
a) npou3BOAUTb BbIYUCIIEHMUS Ha Y3nax, rae nHopmMmaumnsa nsHavanbHo Oblnia COXpaHeHa;

6) OAHOKpaTHOWM 3aNNCU N MHOTOKPATHOrO YTEHUS;
B) BO3MOXHOCTW pennuKauum AaHHbIX;

r) pacnapannenvBaHus npoueccoB 06paboTkn AaHHbIX.
OtBeT: ©.

11. MpuHumn MapReduce NpMEHUTESbHO K TEXHONOMMN 06paboTkn BONbLINX 4aHHbLIX COCTOUT B
TOM, YTOObI:

a) NpoM3BOAUTbL BbIYUCIIEHNS HA Yy3nax, rae MHopMaums n3HadvanbHO Oblfia COXpaHeHa;

6) wncnonb3oBaTb BbIYUCIUTENBHbIE MOLLHOCTM CUCTEM XPAHEHMS;

B) MCNonb3oBaTb PYHKUMOHANbHOE NpOorpaMMMpoBaHne ANs peLleHns 3agady MacCuBHO-
napannensHon ob6paboTkn
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r) pasgensaTb y3nbl Ha Te, FAe XpaHATCA AaHHbIEe U Te, HA KOTOPbIX MPOM3BOAATCS BblYUCIIEHUS.
OTBeT: a.

12. YKaxuTe oCHOBHble hasbl MOAENMPOBAHMSA AAHHBIX, KOTOPbIE UMEKT MecTo bbiTb B paboTe ¢
OonbLUIMMU JAHHBIMU:

a) BbIOOP NepeMeHHbIX, onpeaeneHme 3Ha4YMMOCTN NEPEMEHHbIX, BbINOIHEHWE MOAENMN,
nccnenoBaHue pesynbTaTos;

6) BbIGOP MogEenu, BbINOIHEHWE MOAENW, OLeHKa pe3ynbTaToB;

B) BblIOOp MOAENN N NEPEMEHHbIX, BbIMOMHEHNE MOAENN, ONpeaeneHne cTeneHn CoOOTBETCTBUSA
MoJernu, guarHocTUKa Moaenu;

r) BblOOp MOOENN N NEPEMEHHbIX, BbINOSIHEHME MOAENW, AMAarHOCTUKa U CpaBHEHME MoAenen.
OTBeT: T.

Bonpocbl ¢ kpaTkMM TEKCTOBLIM OTBETOM (OTKPbITbIE)

13. BbibepuTe BepHble YTBEPXKAEHMUS OTHOCUTENBHO NOrnkM paboTel yHKumn MapReduce B O
Hadoop ansa paboTbl ¢ 60MbWNMM AaHHBIMK (BbIDEPUTE HYXXHOE 1 3anunTe OTBET B BUAE
nocnegoartenbHOCT undp 6e3 npobena, Hanpumep «35»):

1. Map BbINOMHSAET NpeaBapuTenbHy0 06paboTKy BXOAHbLIX AaHHbIX

2. Map npeobpasyeT BxogHoM Habop B CMMCOK nap KIitoy/3HavyeHne

3. Map npon3BoanuT CBEPTKY 3apaHee 06paboTaHHbIX AaHHbIX

4. Reduce npon3BoanT CBEPTKY 3apaHee 06paboTaHHbIX 4aHHbIX

5. Reduce nony4aet Ha BbIXo4e HOBbI 00 bEeANHEHHLINA CMMCOK Nap KIoy/3HavYeHne.
OtBeT: 1245.

14. Kak HasbIiBaeTcs TexHWKa MacuTabupoBaHuns npu paboTte ¢ JaHHbIMK, KOTOpad 3akntovaeTcs B
pasgeneHnn (napTUUMoHnpoBaHnmn) 6asbl 4aHHbIX HA OTAENbHbIE YAacTW Tak, YTOObI KaXKayto U3 HUX
MOXHO 6bIfn0 BbIHECTU Ha OTAENbHbIM cepBep (OTBET 3annLLMTE PYCCKUMU ByKBaMU B HVXKHEM
perucrpe)

OTBeT: WwapauHr.

15. Kak HasblBatoTcsl 6a3bl AaHHbIX, B KOTOPbIX UCMOMb3YKTCA He ToNbKo SQL-3anpockl (oTBET
3anuuunTe naTtMHCKMMn GykBamm B BEPXHEM PErUCTPE).
OteeT: NOSQL.

16. OcHoBHble pexumbl 3anycka MO Hadoop ans paboTbl ¢ 6onbwMMKM OaHHbIMKU (Bblibepute
HY>KHble BapuaHTbl 1 3anuLiMTe OTBET B BUAE nocrnenoBaTensHocTh Lmudp 6e3 npobena, Hanpumep
«35»):

ABTOHOMHBIN

McesnopacnpeneneHHbIN

MonHocTbLo pacnpeneneHHblv

JTokanbHbIN

. CeteBon.

OtBeT: 123.

arwnNPRE

Kputepun u wkanbl oueHnBaHusa 3agaHun ®OC:
[nga oueHmBaHWSA BbINONHEHWS 3a4aHMi ncnonb3dyeTca bannbHas wkana:

1) 3aKpbITbl€ 3agaHus (TECTOBLIE C BapuaHTaMu OTBETOB, CPEAHUIN YPOBEHb CIOXHOCTH):

e 1 6ann — ykasaH BepHbIV OTBET;

o (0 6annoB — ykasaH HEBEPHbIN OTBET (NOSTHOCTLIO UMM YAaCTUYHO HEBEPHbBIN).
2) OTKpbITble 3adaHus (TECTOBblE C KPATKMM TEKCTOBbIM OTBETOM, MOBbIWEHHbLIN _YPOBEHb
CMNOXHOCTK):

o 2 6Ganna - ykasaH BEpHbIN OTBET;

o (0 6annoB — ykasaH HEBEPHbIN OTBET (NOSTHOCTLIO UMM YAaCTUYHO HEBEPHbBIN).
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3apaHua paspgena 20.3 peKOMEHAYHTCA K MWCNOMb30BaHUIO MNpU  NpPOBEeAEHUU
ANarHoCTUYEeCKUX paboT C ueNnbi OLEeHKUM OCTaTOYHbIX pe3ynbTaTOB OCBOEHUA AaHHOMN
OUCUUNNUHbI (3HAHWW, YMEHUW, HaBbIKOB).



