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PABOYASA NMPOrPAMMA YYEBHOW OUCUUNIUHDBI
B1.B.03 AHanu3 6onbLWKNX AaHHbIX

1. Koa n HaumeHOBaHMe HanpaBfieHUsi NOAroToBKU / cneunanbHOCTU:

02.04.02 dyHpameHTanbHas uHopmMaTmka U MH(popMaLMOHHbIE TEXHOSOMMHU
2. Mpodcdunb noaroToBkM / cneymnanusauusa/marncrTepckas nporpamma:

MawunHHOoe oGyyeHne U nHTenneKkTyanbHble UHPOPMaLUOHHbIE TEXHOOMUN
3. KBanudukaumsa (cteneHb) BbINYCKHUKA: MarucTp
4. dopma oby4YeHUA: ovHas
5. Kachegpa, oTBevarowas 3a peanmsauuio QUCUMNINHbIL, MaTeEMaTUYECKNX METOO0B
nccnenoBaHusa onepauumm
6. CocTtaBuTENM NporpamMmmbl: Yxnosa B.B., k.db.-M.H, oueHT kadeapbl MaremaTU4eCcKmx
MeTO40B UccrneaoBaHns onepauun
7. PekomeHpgoBaHa: HMC dakynbTeTa NpuknagHon mateMaTuku, MHpopMaTukn 1
mMexaHunkn Ne 8 ot 15.04.2022
8. YuebHbIn roa; 2023/2024 Cemectp(bl): 3



9. Uenwn n 3agaym y4ebHOM AMCUMNINHBI

Llenn aucumnnmHbl: OCBOEHME OCHOBHbIX TEXHOMOMIA, METOOOB M anropuTMoB paboTbl C
6onblWMMKM MaccuBammn faHHbIX, KOTOPble NO3BONSAT obpabaTbiBaTh, MHTEPNPETMPOBATD,

oopMnATb U

nccnegoBaHun.

npeacrasiATb

3apgavamu Kypca SIBnsoTCA:
- 3HAKOMCTBO C OCHOBHbIMM MpPOLeccamMn KOHconMaauun, aHanmnsa, obpaboTku n
ynpaeneHus 60nblnX OaHHbIX;
- U3y4eHue (nccnegoBaHve U UChbITaHWe) MeToaoB, MoAeNel, anropuTMoB n
NHCTPYMEHTarbHbIX CPeACTB paboTbl ¢ GONbLUMMU AAHHBLIMU;
- OCBOEHWE OCHOBHbIX MHCTPYMEHTOB AN aHanMTU4Yeckon paboTbl ¢ GONbLUMMM
AaHHbIMMU.

npodgeccnoHanbHoOMy

10. MecTo yyeb6HOM AncumunuHbl B cTpykType OMOI:

auncuumniimHa OTHOCUTCA

K obs3aTtefnbHbiM  gUCUMNNIMHAM

obwectBy  pesynbrathl

yactu, opmmpyemon

y4yacTHUKamMu obpasoBaTenbHbIX OTHOWEHUN Yactn bnoka 1. 6noka b1 yyebHoro nnaHa.
[na n3yyeHus kypca Heobxogumbl 3HaHMA B obractn UT-TexHonormm, B 4acTHOCTH, MO
0b6paboTKe, XpaHEHMIO N BU3yanu3auumn AaHHbIX.

11. TMnaHupyemble pe3ynbTaTbl

YMEHUA, HaBblkU), COOTHECEHHble C MNMaHUpPyeMbiMU pe3yfibTaTaMu OCBOEHUs

oby4yeHuss no AucuunnuHe/moaynio (3HaHuA,

OGpﬁSOBHTGﬂbHOVI nporpamMmmbl (KOMHeTeHLI,MSlMI/I) n MHAUKaTopamMun ux JOCTUXEeHUA

Kog HasaHune Koa(bl) NHankaTopsbli(bl) lMnaHupyemble
KoMneTeHunn pe3yrnbTaThl O6y‘-IeHMFI
MK-3 | CnocobeH MK-3.1 MpoBogut 3HaTb: OCHOBHbIE TEXHOMNOrNn

obpabaTtbiBaThb, NHEOPMALIMOHHBIN MoucK | koHconuaauun, obpaboTkn u

WHTEpPNpeTUpoBaTh, ans pelleHns | ynpaBneHus 6onbwmMmmn

oopMnATb U nccnegoBaTenbCknx 3agad ¢ | AaHHbIMMU, nossonsioLine

npeacTaBnATb NCMNoNb30BaHWEM OTKPbITbIX | OCYLLECTBNATbL Mouck, cbop u

npodeccuoHansHo WUCTOYHMKOB MHGOPMaLMM U | XxpaHeHne  uHdopMaumm  u3

My obLlecTBy crneumanmampoBaHHbIX  0a3 | OTKPbITbIX NCTOYHMKOB "

pe3ynbTarhbl OaHHbIX crneumanmampoBaHHbIX 6a3

npoBeAeHHbIX MK-3.2 AHanuaunpyet W | AaHHBbIX;

“ccneaoBaHuii. obpabaTbiBaeT OCHOBHblE MeTofonormm
MHopMaUMIO MO TemaTuKe | aHanu3a [AaHHblX; anropuTMbl
nccnegoBaHuin. 06paboTKM AaHHbIX.

MK-5 | CnocobeH MK-5.2 MpoBoaMT uWccrnenoBaHust M | OCHOBHblE METOAMNKU

COBEpLUEHCTBOBATb ncnbiTaHua  paspaboTaHHbIX | UCCMeaoBaHMA U UCMNbITaHUS

1 paspabaTbiBaTh MeTOAOB, Mogenew, | paspaboTaHHbIX MeTOoA0B,

HOBble MeTOoabl, anropuTMoB, TexHomnoruin u | Modenen, anropuTMosB,

Moaenu, MHCTPYMEHTasbHbIX CPEACTB. | TEXHOMOrumn n

anropuTMbl, MK-5.3 MpoBoaMT aHanMTU4Yeckne MHCTPYMeEHTarnbHbIX CPeacTB no

TexHonorum paboTbl HA OCHOBE paboTe C AaHHbIMMK.

paboTbl C TexHonormm 6onbLLNX YmeTb: OCyLecTBNATb

oonbLMMK JaHHbIX U MaLIMHHOIO MH(POPMALIMOHHBIN  MOUCK  C

AaHHbIMW. 0ByyeHuns. MCrnonb3oBaHneM OTKPbITbIX

WUCTOYHUKOB  MHGOpMaLMn U
crneumnanm3npoBaHHbIX 6a3
OaHHbIX;

ncnonb3oBaTb
WHCTPYMEHTanbHble  CpeacTBa

ana paboTbl ¢ AaHHbIMK, B TOM
yucne, ¢ GoONbLUNMKN AaHHBIMU;
NpoBOANTL  UCCNEeAoBaHna WU




UCMbITAaHWA MeToa0B, MoAenen,
anropuTmMoB n
WHCTPYMEHTaIbHbIX CpeacTB
paboTbl ¢ 60MNbLINMKN JAHHBIMW.
Bnagetb HaBblkaMu
WMHCTannauun n Hactpowniku O
ansa pabotel c¢  GonblwMMK
[aHHbIMMU.

12. O6beM AUCLUMNIINHBI B 3a4eTHbIX eAUHMLIAax/4yacax B COOTBETCTBUU C YYE€OHbIM

nnaHom —5/180

dopma NpomMeXyTOYHOMW aTTecTauun IK3aMeH.

13. TpypoemMkocTb No BuAam y4ebHown paboTbl

TpyaoeMKOCTb (4achl)
B Tom Mo cemecTpam
Y vucne B
Bug y4ebHol paboTbl Bcero | wirepactu
BHOV Ne cem. 3 Ne cem.
¢dopme
AyOVTOpHbIE 3aHATUSA
B TOM 4uncne: nekunmn 32 32
npaxkTnyeckme - -
nabopaTopHble 16 16
CamocTosaTenbHas paborta 96 96
dopma NpoOMEXYTOYHON aTTecTaLmm Oka. Ok3ameH
WToro: 180 180

13.1. CopepxaHue AUCLUUNIIUHbBI

Ne Peanusauns
n/n pasgena
HaumeHoBaHve OUCLMNITUHBI C
CopepxaHve pasgena aMcunnivHbl
pasgena guCUMnimvHbI NMOMOLLbIO
OHITanH-Kypca,
QYMK
1. llekyuu
1.1 | MNoHaTne Data TepmuHbl 1 onpegeneHns. OCO6eHHOCTU TEXHOMOMNN. AHanua
science u Big Data, Cdbepbl NPUMEHEHWS, COCTOSIHUE U NEPCMNEKTMBLI Pa3BUTUS. BonbLumx
obnactb AaHHbBIX
NPUMEHEHMS. (02.04.02,
. Yxnosa B.B.)
1.2 | TexHonoruu Mnatdopma Hadoop: apxuTekTypa u npuHUMN paboThbl.
KOHconmnaaumu, Opranunzauusa dannoson cuctembl HDFS. TNporpamMmHbIn
0bpaboTkn n nHTepdenc Map Reduce. Cuctema YARN.
ynpaBneHusi
00nbLIMMY AaHHBIMU
1.3 | OcHoBHble npouecchl | MNpoueccbl cbopa, MOArOTOBKM WM UCCNEOoBaHMS AaHHbIX.
B Data science MeToabl MOOENUPOBAaHUS AaHHbIX. Budyanusaumsi AaHHbIX.
2. JTabopamopHbie pabombl
2.1 | MeTtoabl paboTbl € OnpepeneHune uenen uccnegoBaHud, copmupoBaHue T3, | AHanus
OaHHbIMY BbIGOP MeTodoB  peanusaumu. C6op AaHHbIX. Mposepka | Gonbmx
KayecTtBa AaHHbIX. QuMcTKa OaHHbIX. ?;ZHB'Z’E)Z
Bbibop cpeacTs xpaHeHus gaHHbIX. MeToabl 06paboTkun n Vxosa B.B.)

aHann3a gaHHbIX. MHCprMeHTbI ynpasneHna gaHHbIMW.
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13.2. Tembl (pa3genbl) AUCLUUNIIUHBI U BUAbI 3aHATUN

Bugbl 3aHATUIN (4acoB)
Ne HanmeHoBaHue TemMbl
n/n (pasgena) oucumnnmHel Jlekuun MpakTy- JlabopaTopHbie CamocTosTenbHas Bcero
yeckne paboTta
MoHaTue Data science un
1 Big Data, obnactb 4 - - 6 10
NPYMEHEeHNs
> OcHoBHble npouecch! B 10 i i 10 20
Data science
TexHonorun
3 KOHconuaauum, od6paboTkm 16 i 4 24 a4
1 ynpaeneHus 6onbwmmm
OaHHbIMU
4 MeToabl paboTbl € > i 12 56 70
OaHHbIMU
nToro: 32 - 16 96 180

14. MeToan4yeckue ykazaHmAa Ans ody4yaroWmnXCcA No OCBOEHUIO AUCLUMNIIUHDI

OucumnnuHa peanuayetcs No TemaTUyYeckoMy MpUHUMMY, Kaxaas Tema npencrasnsier
cobon 3aBepLUEHHbIN pa3aen Kypca. Ha nepBom 3aHATUM CTyAEHT nonyvaeT MHopMauuio
ANa 4OCTyna K KOMMnekcy y4ebHo-MeToanyeckux matepuanos.

JIEKUMOHHbIE 3aHATUSA MOCBSLLEHbI PACCMOTPEHUIO TEOPETUYECKMX OCHOB AUCLMMINHDI:
BBOAATCS OCHOBHbIE MOHATUSA, n3ydatoTcs 6a3oBble TEXHOMOMMN, pa3buparoTcs OCHOBHbIE
npouecchbl paboTbl ¢ BonbWMMKN AaHHbIMK. JlabopaTopHble paboTbl NpegHas3Ha4YeHbl Ans
POPMUPOBAHNA YMEHUA W HABbLIKOB, 3akpensneHHbIX komneTeHumn no OrlOI. Owlu
OpPraHM30BbLIBAKOTCA B BUAE BbIMNOSIHEHUS OTAENbHbIX 3a4aHUN.

CamocToaTenbHas paboTta cTygeHTOB BKIlOYaEeT B cebs npopaboTky yyebHoro matepmana
nekuunn, pasdop 3agaHnin nabopaTtopHbIX paboT, NOArOTOBKY K 3K3ameHy. [1ns ycnewHoro
OCBOEHUSI OUCUMNINHBbI  PEeKOMeHAyeTcsl NnoAapoOHO KOHCMEKTUPOBATb  JTIEKLMOHHbIV
mMaTepuwarn, npocMatpuBaTb MNpe3eHTauum NO  COOTBETCTBYWOLWEN Teme, YTOObI
cucTemMaTU3npoBaThb U3yvaeMbli MaTepuan.

MpomexyTouHasa aTtTecTauusa no pesynbtataMm o0y4yeHnss NpoBOAMUTCSA B hopMe 3K3aMeHa,
KOHTPOSIMPYIOLLLErO OCBOEHME KITHOYEBbIX MOMOXEHUA ANCUUMNINHBI, COCTaBMSOLWMX OCHOBY
3HaHMK NO AuCUUNIINHE.

Mpn mncnonb3oBaHMM AUCTAHUMOHHBLIX OBpas3oBaTesibHbIX TEXHOMOMMM U 3MEKTPOHHOMO
obyyeHnsa crnegyeT BbINONHATbL BCE YyKalaHus npenogasatens no pabore Ha LMS-
nnatgopme, CBOEBPEMEHHO  nogknw4atbcs K online-3aHatusam,  cobniogatb
pekoMeHaauumn no opraHM3aLmm camocToAaTeNbHOM paboThbl.

15. MNMepevyeHb OCHOBHOM U AONONHUTENIbLHOW NUTepaTypbl, PeCypCOB WHTEPHET,
HeobXoAUMbIX AN OCBOEHUA AUCLUMNIIUHDI

a) ocHOBHas nuTeparypa:

Ne

McTouYHMK
n/n

OcHoBbl TexHonoru Big Data [QnekTpoHHbIN pecypc] : y4ebHoe nocobue / BopoHex. roc. yH-T / B.B.
YxnoBa .— OneKTpoH. TekcToBble gaH. — BopoHex : N3gatenbckuin gom BIY, 2020 .— 3arn. c
TMTyna oakpaHa .— CsobogHbii pgocTtyn M3 wuHTpaceTm BIY .— TekcrtoBbii pavn .—
<URL:http://www.lib.vsu.ru/ >.

MakwaHos, A. B. bonblwwne ganHHble. Big Data / A. B. MakwaHos, A. E. XXypasnes, J1. H. TeiHgbIKapb.
— 2-e n3g., crep. — CaHkr-lNeTepbypr : Jlanb, 2022. — 188 c. — ISBN 978-5-8114-9690-7. — TekcT :
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3NEKTPOHHbIN // JlaHb : 3NeKTpoHHO-OnbnnoTteyHasa cuctema. — URL:
https://e.lanbook.com/book/198599 (gaTta obpatueHus: 20.03.2022). — Pexum gocTyna: onisi aBTopua.
nosib3oBaTesnen.

MakwaHos, A. B. CoBpeMeHHbIe TEXHOMNOIMN NHTENNEKTYaNbHOIo aHanuaa gaHHbix : y4yebHoe
nocobue ansa cno / A. B. Makwanos, A. E. XXypaenes, J1. H. ToiHablkapb. — CaHkT-IeTepObypr : JlaHb,
3 | 2020. — 228 c. — ISBN 978-5-8114-5451-8. — TeKCT : 9NeKTPOHHbIN // JlaHb : 3NEeKTPOHHO-
onbnnoteydHas cuctema. — URL: https://e.lanbook.com/book/149343 (gata obpawenus: 20.03.2022).
— Pexvm goctyna: ons aBTopus. nosib3oBaTenen.

0) gononHuTenbHasa nuTeparypa:

Ne

NcToYHMK
n/n

MakwaHoB, A. B. CncTembl NOAAEPKKM NPUHATUS peLleHnin : ydebHoe nocobue ans By3os / A. B.
MakwaHos, A. E. XKypaenes, J1. H. TeiHabIkapb. — 2-e n3ga., ctep. — Cankr-IeTepbypr : NlaHb, 2021.
4 | — 108 c. — ISBN 978-5-8114-8489-8. — TekKCT : aneKTpoHHbIN // JlaHb : aNeKTpoHHO-6nbnunoteyHas
cuctema. — URL: https://e.lanbook.com/book/176903 (naTta obpaiieHus: 05.06.2022). — Pexum
JocTyna: Ans aBTopus. Nonb3oBaTenen.

KOpe, J1. AHanu3 6onbLlumx Habopos aaHHbIX / J1. KOpe, P. AHang, 0. Y. Dxeddpm ; nepesog ¢
aHrnunckoro A. A. CnnHkuH. — Mocksa : MK lMpecc, 2016. — 498 c. — ISBN 978-5-97060-190-7. —
5 | TekcT : anekTpoHHbIN // JlaHb : anekTpoHHO-6ubnuoteyHasa cucrtema. — URL:
https://e.lanbook.com/book/93571 (nata obpawerus: 20.03.2022). — Pexum gocTyna: ansi aBTopums.
nonb3oBaTenemn.

B) WH(pOpPMaLIMOHHbIE ANEKTPOHHO-06pa3oBaTenbHbIe pecypchl (OuumnansHble pecypecbl UHTEPHET)™:

Ne

/n Pecypc

6 | OnekTpoHHO-6MbnnoTeyHas cuctema «JlaHb» - Pexxum goctyna: https://e.lanbook.com

OneKTPoHHBIN kaTanor Hay4Hol 6ubnmMoTekn BopoHeXckoro rocyapCTBeHHOrO yHMBEpPCUTETa. —

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

AHanna 6onblumx gaHHbix (02.04.02, Yxnosa B.B.)/ B.B. Yxnosa. — O6pa3oBaTenbHbI nopTtan

8 «AneKTpoHHbIN yHuBepcuTeT BIY». — Pexum goctyna: https://edu.vsu.ru/course/view.php?id=5525

16. NMepe4vyeHb y4eOHO-MeTOaNYECKOrO ob6ecneyvyeHns AN CaMOCTOATENIbHOW PaboTbl

[na camocTosTenbHO MOArOTOBKM OOy4YaloWMNCs NONb3yeTcs KOHCMEKTaMu NeKuMn u
nutepatypo Mo TemaTuke JEeKUMOHHOro MaTtepuana, 3adaHuA  KOHTPOSbHbIX U
nabopaTopHbIX paboT.

CamoctoaTenbHas paboTa obyvawoweroca [[O/MKHA  BKAYATb  NOArOTOBKY K
TECTUPOBaHUIO, NTabopaTOPHbIM 3AHATUSIM U NOATOTOBKY K MPOMEXYTOYHOW aTTecTauuu.
Ana obecnevyeHnss camMoCTOATENbHOM pPabOTbl CTYAEHTOB B 3NIEKTPOHHOM  Kypce
AucumMnnuHbl Ha obpasoBaTenbHOM nopTane «3ONeKTPOHHbIM  yHuBepcuteT BlY»
cchopmmpoBaH y4ebHO-METOONYECKMIA KOMNMIEKC, KOTOPLINA BKNOYaeT B cebsi: nporpammy
Kypca, y4ebHble nocobusi M cnpaBoYHble MaTepuarnbl, MeTogu4ecKne yKasaHusa Mo
BbINOSTHEHUIO NabopaTopHbix paboT. CTyaeHTbl NonyyaT AOCTYN K AaHHBIM MaTepuanam
Ha NepBOM 3aHATUWN MO AUCLMNIIMHE.

17. Obpa3soBaTenbHble TEXHONOIMNU, UCNOoNb3yeMbie NpU peanusayum y4eoHomn
AUCLUMNNUHBI, BKIOYasa AUCTaHLUMOHHbIe obpa3oBaTenbHble TexHonoruu (A4O0T),
3neKkTpoHHoe oby4yeHue (J0), cmewaHHOe o6y4YeHue):

Mpn peanu3aumm  AUCUMNNUHBI  UCMONb3YIOTCA  criegylowmne  obpasoBaTernbHble
TEXHOSOMMK: NorM4Yeckoe MOCTPOEHUEe AUCUMNANHBI, O0BO03HAYeHUe TeopeTUYecKoro u
NPaKTUYECKOro KOMMOHEHTOB B y4eOHOM MaTepuane. NpuMeHaTca pasHble TUMbl NeKUnii
(BBOgHasi, 0630pHas, WHGOpMauMoHHas, npobnemHas). OucuunnnHa peanumsyeTcs C
npuMeHeHnemM MHPOPMaLMOHHO-KOMMYHUKALMOHHBIX TEXHOSTOMUN.

|/|H(*)OpMaLl,I/IOHHO-KOMMyHI/IKaTI/IBHbIe TEeXHONOrMn ana peanniaumm yqe6H0|71 ONCLUNNINNHBIL
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- TEXHOMOTMM CUHXPOHHOTO W  ACUHXPOHHOrO  B3aMMOAEWCTBUS  CTYOEHTOB U
npenogasartensa nocpeacTBOM cnyxb (cepBMCOB) MO MNEpecbifike U MOMyYeHUro
9NEKTPOHHbIX COOBLLIEHMI, B TOM YUChE, MO ceTU NHTEpHET;

- CEPBUC 3MEKTPOHHON NOYTLI 4Nt ONepaTUBHON CBA3M NpenogaBaTtens u CTy4eHTOB.

AucumnnuHa peanusyeTcs C NPUMEHEHMEM 3MEKTPOHHOIO0 O0YyYeHUs M OUCTAHLMOHHbLIX
obGpasoBaTefnbHbIX  TEXHOMOMMW, ONs  OpraHu3auum  CamMoCTOSTENbHOW  paboThl
o0y4aloLmMXca NCNONb3YeTCA OHMAaMH-KYpC, pasMeLLeHHbIn Ha nnatgopme ONEeKTPOHHOro
yuusepcuteta BI'Y (LMS moodle), a takxke apyrve WHTepHeT-pecypchl, NpuBeAEHHbIE
B n.15B.

18. MaTepnanbHoO-TeXHU4YECKOEe obecneyeHme QUCLUNIINHDI:

JlekumoHHasa ayauTopus OoSmkHa ObiTb obopygoBaHa ydebHoM Mebenbo, KOMMbLITEPOM,
MynbTUMEANNHBIM 060pyAOBaHMEM (MPOEKTOP, 9KpaH, CpeacTBa 3ByKOBOCMPOM3BEOEHUS),
AornyckaeTcs nepeHocHoe obopyaoBaHme.

INNabopaTtopHble paboTbl OOMKHbI MPOBOAMTLCA B CheuManvM3vpOBaHHOW ayauTopun,
OCHaLleHHON y4ebHon mebenbio U nepcoHanbHbIMM KOMMbIOTEPAMW C OOCTYMNOM B CeTb
MHTepHeT (KOMMNblOTEpPHble Knaccbl, CTyauu), MynbTUMeauHbiM  06opyaoBaHNEM
(npoekTop, 3KpaH, CpeacTBa 3ByKOBOCMNpoOM3BeaeHus), Yncno paboumx MecT B ayantopum
AOIMKHO ObITb Takmm, 4TOObl OoGecneuMBanacb MHOuBMAyanbHas paboTa CTydeHTa Ha
OTAENbHOM NEPCOHaNbHOM KOMMNbIOTEPE.

Ana camoctoaTenbHon paboTbl HeobXoAWMbI KOMMbIOTEPHbIE KMacChl, MOMELLEHNS,
OCHaLLlEeHHble KOMMbOTEPAMM C JOCTYNOM K ceTu MHTepHeT n nnatgopme ONeKTpOHHOro
yHusepcuteta BI'Y (LMS moodle).

MporpammHoe obecnevyeHue:

- OC Windows 10, OC Linux;

- MakeT CTaH4aPTHbIX OPUCHBIX NPUNOXEHUIN ANst paboThbl C AOKYMeHTamu, Tabnuuamm n
T.n. (MonOduc, LibreOffice);

- MO Adobe Reader;

- cneumanuaupoaHHoe 10 (MO MatLab);

- NHTepHeT-6pay3ep (Mozilla Firefox).

19. ®PoHA OLEHOYHbIX CPEeACTB:

Ne HaumeHoBaHus pasnena KomneTteHuwms(n) NngukaTop(bl) OueHouHble
n/n ANCUUNNNHBI OOCTMKEHNS cpencTtea
KOMMNEeTEHL MU
1 Monsatme Data science u Big Data, MK-3 MK-3.1 KoHTponbHas
obnacTtb NpUMEHEHuUs. paboTta
2 TexHonornu KoHconuaaumu, MK-3 MK-3.1, MK-3.2 JlabopatopHas
06paboTkn n ynpaeneHus pabota 1,
GonbLINMN AaHHBIMW. KOHTpOnbHas
paboTta
3 OcHoBHble npouecchl B Data MK-3, MK-3.1, NMK-5.3 JTabopatopHas
science. MK-5 paboTa 2
4 MeToabl paboTbl C AaHHLIMU MK-5 MK-5.2 JTabopatopHas
pabota 3
MpomexyToyHasi aTTecTtauusi, opMa KOHTPONS - 9K3aMeH Tect
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20 TunoBble OUEHOYHbLIE cpeAcTBa U MeTOAMYECKUe MaTepuanbl, onpeaensiowme
npoueaypbl OLueHUBaHUsA

20.1 TeKywMN KOHTPOJb yCNeBaemMocTun
KoHTponb ycneBaemMocTV MO OUCUMMNIMHE OCYLLECTBASIETCA C MOMOLLBK Criegytowmx
OL€HOYHbIX CpeacTB:

— KOHTpoOSibHas paboTa,

— nabopaTtopHble paboTbl.

MepeyeHb 3apgaHun Ana nabopaTopHbIX padorT.

JlabopaTopHas paboTta Ne1

Mpumep 3agaHus.
BbINONHUTBL pacyeT XxpaHUnMLa gaHHbIX 4SS CUCTEMbI OPUCHON CUCTEMbI BUOEOHAOM0AEHNS.
MapameTpbl cucTembl BUaeoHabnogeHus: 5 kamep, paspewenune 2.1, 1920x1080, yactoTa
12k/c, kogek H.264.MNepuroa XxpaHeHus gaHHbIX cocTaensaeT 3 mecsaua,

TexHornorna nposegeHnst

CtyneHT BblOMpaeT BapuaHT 3agaHus, OPUEHTMPYSCb Ha HOMep 3adeTkn (nocnegHas uudpa).
Bpemsi BbINONHeHWa 3agjaHus cocTtaBndet 3 4aca. CTygoeHTy paspellaetcs Monb30BaTbCA
MHdOPMaLMEN U3 OTKPbITbIX NCTOYHMKOB.

Kputepuu oLeHnBaHUs:

- OUEeHKa «OTNMYHOY» BbICTaBNSETCA CTYAEHTY, ecnv paboTa BbiNONIHEHA B NOSIHOM obbeme
(npuBeOeHbl Bce pacyeTbl U OHM NpaBUIibHbIE, AaHbI MOSACHEHWS);

- OLEHKa «XOpoLlo» - paboTa BbINOMHEHA NOMHOCTLIO, HO UMEKTCS He3HAYUTENbHbIE
OoLUNOKWU;

- OLEHKa «yOOBNeTBOpUTENbHOY - paboTa BbINONIHEHA MOMHOCTLIO, HO B NpeAcTaBreHHON
YyacTu MHOro OLLIMOOK UNK NpeacTaBneHa YacTb padoThl U OHa 6e3 owKnboK;

- OUEHKa «HeyaoBneTBOpPUTENbHOY» - paboTa He BbINOSHEHA.

JTabopaTtopHas pabota Ne2
Mpumep 3apgaHus.

1. O6o03HaunTb BusHec-npobnemy.

2. CdopmynupoBatb 6usHec-Lenu.

3. O603Ha4nTb OM3Hec-3agayn.

4. CsecTun Gu3Hec-3agady K aHanMTMYeckon 3agade.

5. OnpegenuTb noTpebHOCTM B pecypcax (yka3aTb WCTOMHWKW, BUAblI PECYpPCOB, BUAbI U
coaepaHme nHpopmaumm, KOTOPY MOXHO NMOMNYyYnTh).

6. lNopobpaTb TexHonorum (MeToabl, MOAENMU, anropuTMbl, UHCTPYMEHTanbHble CPEeACcTBa),

nossonsitoLme paboTtaTtb ¢ onpeaeneHHbIMK B 1.6 pecypcamu.
7. TMpu HeobxogMMOCTM AaTb pekoMeHZauun no fopaboTke TexHorornu (Metoabl, Moaenu,
anropuTMbl, MHCTPYMEHTarnbHble cpeacTea) us n.s.

TexHonorna nposeaeHnst

MpeameTHyo obrnacTe CTygeHT BblOMpaeT camMocTodaATenbHo, 6asnpysack Ha umHdopmauun u3
OTKPbITbIX NCTOYHUKOB. Bpemsi BbInonHeHWst 3agaHunsa coctasnseT 3 yaca. CTyaeHTy paspeluaeTcs
Nnonb30BaTbCs MHPOPMaLNEN N3 OTKPbITLIX UCTOYHUKOB.

Kputepuun oueHnBaHuns:
- OUEeHKa «OTNMYHOY» BbICTABMASETCA CTYAEHTY, ecnv paboTa BbiNOSIHEHA B NMOSIHOM
o6beme, NoNyYeHHble pe3ynbTaTbl apryMeHTUPOBaHbI;
- OLEeHKa «XOpoLlo» - paboTa BbINOSIHEHA NOMHOCTLIO, HO MOMYYEHHbIE pe3yrbTaThbl He
NOrMYHbI UK TPEBYIOT YTOYHEHUS;
- OUEHKa «yOOBINETBOPUTENBHOY - paboTa BbIMNOSTHEHA NOMHOCTLIO, HO UMEET MECTO
0onbLUOe KONUMYeCcTBO OLLMOOK MM NpeacTaBneHa vYacTb paboTbl U OHa 6e3 oLwKnboK;
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- OLUeHKa «HeyaoBneTBOpUTENbHO» - paboTa He BbINONHEHa.
JlabopaTopHas paboTta Ne3

Mpumep 3agaHn4.
YctaHosutb MO Hadoop gns opraHusauum paboTbl ¢ Gonbwmmu gaHHbiMu.  [pu
HacTpowke MO peanu3oBaTb aBTOHOMHbIN PEXUM paboTbI.

TexHonorna nposeneHus

JTabopatopHas pabGoTta BbinonHsieTcs B yyebGHom naGopaTtopuun. CTygeHTy npenocTaBnsieTcs
AOoCTyn K cucTteMHbiM HacTtpourkam K. CTtygeHT npoBOAUT MHCTaNMsiUMIO CUCTEMHBbIX (halnos,
HacTporky KoHdpurypauum MO u 3anyckaetr O B aBTOHOMHOM pexume. [lpenogaBaTenb
nposepsAeT akT YycTaHOBKM M rotoBHocTb [1K kK panbHenwen pabote. 1o OKOHYaHWUM
nabopaTtopHo paboTbl pPEKOMEeHOOBaHO BOCCTAHOBMEHWE CUCTEMbl A0 MepBOHAYasribHOro
COCTOSAHUS.

Kputepun oueHnBaHus:
- OuUeHKa «OTNMYHO» BbICTABMNSETCA CTYAEHTY, ecnu Bce aTanbl nHctannaumm Mo
nponaeHsl, MO HAacTpOeHO 1 roToBo K paboTe;
- OLEHKa «XOopoLoy» - ecrniv Bce atanbl nHctannauum N0 nporaeHsl, Ho 1O He HacTpPOeHo;
- OueHKa «yOoBneTBOPUTENBHO» - €CNN CTYAEHT He CMOT MPONTK BCE aTanbl MHCTaNNALnm
Mno;
- OLUeHKa «HeyaoBneTBOpUTENbHO» - paboTa He BbINOHEHA.

MepeyeHb 3aA4aHU KOHTPOJIbLHOM PaboThbI

[nsi ucxogHoro Habopa AaHHbIX:

1) BbLINOMHUTBL OMMCAHNE «naearnbHbIX» OaHHbIX (TUN OAHHbIX, OTPAHNYEHNS, WAaBMoH 1 T.N);

2) nNpuBECTU BapuaHTbl BO3MOXHbIX OLUMOOK B AAHHbIX;

3) cocTaBuTb anropyMTM NOBbILIEHUSA KAYEeCTBA OAHHbIX;

4) NpPOAEMOHCTPUPOBATb  TPAEKTOPUMIO  U3MEHEHWst  OaHHbIX  MNpU  MCMNOSb30BaHUM
paspaboTaHHOro anropnTma;

5) cocTaBuTb pekoMeHaauun, No3BoNALLMe Nony4aTb NCXOOHbIN Habop
AaHHbIX C Gonee BbICOKMM Ka4eCTBOM.

TexHonorunsi npoBeaeHus

B kauyecTBe ncxoaHbIX AaHHbIX CTyAeHT 6epeT nobon Habop M3 OTKPbITbIX MICTOYHUKOB (B hopmaTte
xlIs/xIsx (konuyecTtBO 3anucen AomKHO GbiTb 6onee 50, aTpmbytoB Gonee 10). Ecnu kayecTtBO
AaHHbIX Habopa OYeHb BbICOKOE, TO MCKYCCTBEHHO «YyXyALLaeT» ero.

BbinonHeHne 3agaHva npegycMmatpuBaeT UCMONb30BaHNE MHopMaLumm n3 y4ebHOM 1 crpaBoOYHOMN
nuTepaTtypsbl, a Takke pecypcoB cetn VIHTepHeT.

Kputepun oueHnBaHus:

- OuUeHKa «OTMMYHOY» BbICTaABMSETCA CTYAEHTY, ecnv paboTa BbiNOfIHEHA B NOIHOM 06beme
(NnpuBeaeHbl Bce pacyeTbl U OHM NpaBUIibHbIE, AaHbI MOACHEHWS);

- OUEeHKa «XOpOLLO» BbICTAaBNAETCH CTyAEHTY, ecnun paboTta BbINOSIHEHA MNOMHOCTbLIO, HO
NMEKTCHA HEe3HAYUTESbHbIE OLINOKY;

- OLUeHKa «yOoBrneTBOPUTENbHOY BbICTABNAETCS CTYAEHTY, ecnv paboTa BbiNoIHEHA
MOSIHOCTLIO, HO B MPEACTaBIEHHON YaCTXM MHOrO OLLIMBOK Unu npefcTasreHa YacTb
paboTbl N OHa 6e3 OLNBOK,;

- OuUeHKa «HeyaoBMneTBOPUTENbHOY BbICTABMSETCA CTYAEHTY, ecnn paboTa He BbINofHeHa.

20.2 NMpomexyToyHana aTrecTauus
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ﬂpomemyTquaﬂ aTtrTectauua no gucunniinHe ocyLiecTBndeTca ¢ NOMOLbIO criegyrownx
OLEHOYHbIX CpeacTB. TECT.

TecTOoBbIe 3ap4aHuA.

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

1. MpuBeanTe OCHOBHbIE XapaKTePUCTUKN BOMbLUMX AAHHbIX:

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

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

2. PaccraBbTe B NpaBuibHOM Mopsiake OCHOBHbIE aTanbl npouecca Data Science:

a) HA3HaYeHue Lenun nccneaoBaHns, coop AaHHbIX, NOArOTOBKa AaHHbIX, UCCNeaoBaHne
NaHHbIX, MOAEeNUpPOBaHMe AaHHbIX, OTOOPaXeHne AaHHbIX;

6) Ha3Ha4YeHue Luenun nccrnegosaHus, coop AaHHbIX, MOAroTOBKA AaHHbIX, MOAENMpoBaHe
AaHHbIX, UCCrefoBaHMe AaHHbIX, 0TOOpaXKeHne OaHHbIX;

B) Ha3Ha4YeHve Luenun nccrneaoBaHus, NoAroToBKa AaHHbIX, COOp AaHHbIX, MOAEeNMpoBaHne
NaHHbIX, UCCNefoBaHWe AaHHbIX, 0OTOOpaXKeHne AaHHbIX;

r) Ha3Ha4YeHue Luenun nccrneaoBaHms, cbop gaHHbIX, MOArOTOBKa AaHHbIX, OTOOpaXxeHne
AaHHbIX, UCCredoBaHMe AaHHbIX, MOAENUPOBaHNe OaHHbIX.

3.lMosicHMTEe noHATHeE:

Hadoop npeacrtaensieT cobomn...

a) HABOP YyTUNUT, N NPOrPaAMMHbIV KapKac ANSA BbINOMHEHUS pacnpenenéHHbIX Nporpamm,
paboTaloLwmx Ha KnacTepax;

6) pacnpegenénnyto CYB[, nossonstowyo obpabaTbiBaTh 60MblINE AAHHbBIE;

8) 13blK BbINOMHEHNA 3adaHnin B napagurme MapReduce;

r) pacnpegenéHHyo bannoBylo CMCTEMY AN OpraHn3aumm xpaHeHnsa gannos 605bLIoro
ob6béma.

4. MpuHumn MapReduce cocTouT B TOM, YTOGbI
a) NPON3BOAMUTb BbIYMCMEHUS HA y3nax, rae nHdopmauunsa nsHadanbHo 6bina coxpaHeHa;
6) ICNONb30BaTb BblYNCIIUTENbHbIE MOLLHOCTU CUCTEM XPaHEHWS;

8) MICNONb30BaTb PYHKLMOHANBLHOE NPOrpaMmMMpoBaHne ANs peLeHns 3agaq MacCMBHO-
napannensHon o6paboTku.

TexHonoruns npoeefeHuns: Tect coctout ua 50 Bonpocos. BapunaHTt Tecta BbupaeTtcs, ncxons m3
Homepa 3a4eTkun (nocneaHen undpsbl). Bpemsa tectupoBaHusa coctaBnsaeT 45 MUHYT.
Pe3ynbTaTbl TECTA NPOBEPSAIOTCH MO KMNHOYY NPaBUIbHbIX OTBETOB.

Kputepuun oueHnBaHus:

- OuUeHKa «OTNMYHO» BbICTABMASETCA CTYAEHTY, €CNY CTyAEeHT Aan npaBuibHble OTBETbI Ha
90 1 6onee NpoOLUEHTOB 3a4aHuin (TECT NPOMAEH);

- OLEeHKa «XOpOLUO» BbICTAaBNAETCS CTYAEHTY, €CNn CTyAEHT Aan npaBuiibHble OTBETHI
MeHee, yem Ha 90 n 6onee 80 NpoueHTOB 3a4aHun (TeCT NPONAEH);

- OueHKa «yOoBNeTBOPUTENBHOY» BbICTABNAETCS CTYAEHTY, €CNN CTYAEHT Aan npaBuiibHbIe
oTBeTbl MeHee 80 u 6onee 50 NpoueHTOB 3agaHui (TECT NPOWAEH);

- OUeHKa «HeyaoBMNeTBOPUTENbHOY - AaHbl NpaBuUibHblE OTBETLI HA MeHee Yyem Ha 50
NPOLIEHTOB 3afjaHUN (TECT He NPOVAEH).
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Ana oueHuBaHWA pe3ynbTaToB OOy4YeHUst Ha 3k3ameHe wucnonb3yeTtcs 4-6annbHas
LUKana: «OTIIMYHOY», «XOPOLUOY», «YAOBMNETBOPUTENBHO», KHEYAOBNETBOPUTENBHOY.

CooTHOLIEHNE NOKa3aTenewn, Kputepues 1 WKasbl OUEeHBaHUA pe3yribTaToB O6y'~IeHVIFIZ

YpoBeHb
Kputepun oueHMBaHNs koMneTeHLNi cchopmumpoBaH Llkana oueHok
HOCTHU
KOMMEeTeHLNN
Mo Tecty nonyyeHo ©6onee 90% npaBunbHbIX OTBETOB. [lo | [lOBbIWEHHBIN OTnnyHo
KOHTpPONMbHOM 1  nabopaTopHbiM paboTam  MOMnyYeHbl  OLIEHKM YPOBEHb
«OTINUYHO» N «XOPOLLIOY.
Mo Tecty nonyyeHo ©6onee 80% npaBunbHbIX oOTBeTOB. [lO BbaszoBbi Xopouo
KOHTpPONMbHOM U1  nabopaTopHbiM paboTam  MOMny4YeHbl  OLIEHKM YPOBEHb
«OTINNYHO» N «XOPOLLIOY.
Mo Tecty nonyyeHo ©6onee 50% npaBunbHbIX oOTBeTOB. [lO [NoporoBbii YpnosneTeBopu-
KOHTpOMbHOW W nabopaTopHbiM paboTam  MOMyyYeHbl  OLEHKM YpOBEHb TenbHO
KOTMMYHOY» UNN «XOPOLLOY, UK «YOOBNIETBOPUTENBHOY.
Mo Tecty nonyyeHo 50% W MeHee npaBuUNbHbIX OTBETOB W/MMK - HeynosneTtsopu-
3aaHus KOHTPOIbHOW U NabopaTopHbIX paboT He BhIMOMHEHBI. TENbHO




