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PABOYASA NMPOrPAMMA YYEEHOM AUCLUNIIUHDI
B1.B.01 OcHoBbI Big Data

1. Koa n HaumeHoOBaHMe HanpaBfieHMA NOArOTOBKU / cneunanbHOCTHU:
38.04.05 busHec-nHcpopmaTuka
2. Mpodmnb noaroToBku / cneunanusauusa/marncrepckas nporpamma:
MUHdopmaumoHHasa GusHec-aHanNUTUKa
3. KBanudukaums (cteneHb) BbINYCKHUKA: MarncTp
4. dopma obyyeHUA: 3a04Had
5. Kachegpa, oTBevarLan 3a peanmsaumio QUCLUMNIUHbI: MaTeMaTUY4ECKNX METO0B
nccnenoBaHusa onepauumm
6. CoctaBuTenu nporpammbl: Yxnosa B.B., K.db.-M.H, goueHT kadeapbl MaTeMaTU4eCKnX
MEeTOA0B uUccneoBaHns onepawmm
7. PekomeHpgoBaHa: HMC dakynbTteTa NpuknagHon mateMaTukn, MHoOpMaTmkn 1
MexaHukn Ne 8 ot 15.04.2022

8. YuebHbin roa: 2023/2024 TpumecTtp(bl): 5, 6



9. Llenu 1 3agayun y4eb6HOM ANCLUNIINHBI

Llenn aucumnnmHbl: OCBOEHME OCHOBHbIX TEXHOMOMIA, METOOOB M anropuTMoB paboTbl C
6onblMMKM MaccMBaMu [aHHbIX, KOTOpble MOo3BONAT obpabaTbiBaTb, aHanNM3MpoBaThb,
NUHTepnpeTMpoBaTb, OQOPMAATbL W NPeAcTaBnATb NpodeccMoHanbHOMy obLecTBy
pesynbTaTbl  UCCregoBaHWiA,  MO3BONAOT  paspabaTtbiBaTb  NpodeccroHarnbHo--
OPUEHTUPOBaHHbIE UHPOPMALMOHHbIE CUCTEMbI C Y4€TOM BO3MOXHOCTEN COBPEMEHHbIX
NHTENNEeKTyanbHbIX MHPOPMaLMOHHBLIX TEXHOOTUA.

3agadamun Kypca ABnsOTCS:

- 3HAKOMCTBO C OCHOBHbIMM MpoLeccaMu KOHcONuaauuwu, aHanu3a, obpaboTku u
yrnpasreHns 60MblMX OAaHHbIX;

- U3y4YeHue 1 COBEpLUEHCTBOBAHWE METOAOB, anropuTMOB U UHCTPYMEHTamnbHbIX
cpeacTB paboTbl ¢ 6OMbWNMKU AAaHHBIMW ANA BO3MOXHOCTU NPOBEAEHUs aHaNUTUYeCKuX
nccrnegoBaHnn B paMmkax npogeccnoHasnibHon AesaTenbHOCTH;

- OCBOEHME OCHOBHbIX HaBbIKOB Be[eHMUs MpoekToB B obnactu 60nblUnX OaHHbIX, B
TOM 4ucre, MO CO34aHUKD W BHEOPEHUIO npodgeccuoHanbHO-OPUEHTUPOBAHHBLIX
WH(POPMALMNOHHBIX CUCTEM C Y4ETOM BO3MOXHOCTEN COBPEMEHHbLIX WHTENNeKTyanbHbIX
MHPOPMALNOHHBIX TEXHOSTOTMUMN.

10. MecTo yyebHOM ancuunnuHbl B cTpyktype OlMNOI:

AuncumnnmHa oTHoCUTCA K 0B6a3aTeNibHbIM UCUMMMHAM BapMaTUBHOW YacTu NporpaMmmbl
obyyveHna. [ns wmsydyeHus kypca Heobxoaumbl 3HaHust B obnactm WUT-texHonorun, B
YacTHOCTU, No 06paboTke, XpaHEHUIO 1 BU3yanu3aumy AaHHbIX.

11. MnaHupyemble pe3ynbTaTbl OOy4YeHMst No AucuMNIMHe/MOAyn  (3HaHUS,
YMeHUsi, HaBblKA), COOTHECEHHble C NNaHUpPyeMbiMM pe3ynbTaTaMu OCBOEHUs
o6pa3oBaTenbHOM NporpaMmbl (KOMNETEHUUAMMU) U UHAUKATOPAMM UX AOCTUKEHUS

Kog HassaHue Kog(bl) WHamkaTopsbi(bl) MnaHnpyemble pesynbTarhbl
KOMNeTeHuuun oby4eHus
MK-3 | CnocobeH MK-3.1 OpraHunayeT cbop AaHHbIX 1 3HaTb: OCHOBHble TexHosormm
NpoBOAUTb NpoBOAMT aHanuTuyeckoe KoHconugauun, obpaboTkn 1
06paboTky n nuccnegoBaHue B yrnpasneHus Gonbwmnmun
aHanma 6onbLnx COOTBETCTBUM C OaHHbIMMU, nossonstoLiune
AaHHbIX Ha b6ase cornacoBaHHbIMU OCyLLEeCTBMATL NOucK, cbop u
COBPEMEHHbIX TpeboBaHMAMU XpaHeHue  unHopmauum  u3
A3bIKOB OTKPbITbIX NCTOYHMKOB "
nporpaMmmupoBaHuns MK-3.2 PaspabatbiBaeT M | cneumanmMsanpoBaHHbIX 6a3
1 NakeToB coBepLUeHCcTBYeT MeToabl | AaHHbIX;
NPUKNagHbIX aHanusa MacCOBbIX | OCHOBHblE MeToaonorumn
nporpamm KOMNNYECTBEHHbIX W | aHanu3a [JaHHbIX; anropuTMbl
MoaenvpoBaHus HEYMCNOBLIX  AaHHbIX Ha | 06paboTKN AaHHbIX.
0a3e COBpPEMEHHbLIX S3bIKOB | OCHOBHbIE METOANKM
nporpaMMmnpoBaHus W | nccrnegoBaHns U UCMbITaHUA
TEeXHOMnorum ynpasneHus | paspaboTaHHbIX MEeTOoZ0B,
OaHHbIMU Moaenewu, anropuvTMoB,
MK-4 | CnocobeH MK-4.3 OpraHusyet  paGoTbl Mo | TeXHoOMorun "
ynpaBnsATb co3jaHuio U BHegpeHuio | MHCTPpYMEeHTanbHbIX CPeAcTB Mo
pa3paboTko npodeccuoHarnsbHo- paGoTe ¢ AaHHbIMM.
npodeccuoHanbHo- OPWMEHTUPOBAHHbIX YwmeTb: OCYLLLECTBNSATb
-OPNEHTMPOBAHHbIX MHPOPMALIMOHHBIX CUCTEM C | MHDOPMALMOHHBLIA  MOUCK  C
WHOPMALIMOHHbIX y4eTom BO3MOXHOCTEN | MCMOSib30BaHUEM OTKPbITbIX
CUCTEM C Y4ETOM COBPEMEHHbIX WUCTOYHMKOB  WHpopMaumm u
BO3MOXHOCTEWN NHTEeNNeKTyanbHbIX crneumanm3mpoBaHHbIX 6a3
COBPEMEHHbIX MHPOPMaLIMOHHBIX AaHHbIX;
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WHTENNEeKTyanbHbIX
MHGOPMALIMOHHBIX
TexHonorum

TEeXHOMNormm

ucnonb3oBaTb
WHCTPYMEHTanbHble  cpeacTBa
ans paboTbl C AaHHBIMW, B TOM
yncne, ¢ bONbWINMN AaHHBIMK;
NpoBOAWUTL  WCCNEeAOoBaHUS U
ucnblTaHMs MEeTOAOB, MoAenemn,
anropuTMoB n
WHCTPYMEHTaIbHbIX cpeacTs
paboTbl ¢ 60MNbLINMKN JAHHBIMN.
BnapeTtb HaBblKaMK
WHCTannauun n Hactpownkm O

onsa  paboTbl
JaHHbIMW.

c O6onbwunmun

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

nnaHom —4/144

dopma NpomMeXyTOYHOMW aTTecTauun IK3aMeH.

13. TpynoemkocTb No BuAam y4ebHou paboTbl

TpygoemkocTb (Yachbl)
B tom Mo cemecTpam/ ceccuam
vyucne
B
Bupg y4ebHol paboTbl nHTEP
Bcero | _iruen Ne cecenn. 5 Ne ceccuu
on 6
dopm
e
AyOVTOpHbIE 3aHATUSA
B TOM uucChe: nekuuu 8 8 - 8
npakTuyeckme -
nabopaTtopHble 8 6 2 8
CamocTosiTensHasn pabota 119 54 65 119
dopma NpoMEXYTOYHOM aTTecTaumm 9 0/0 0/9 0/9
UToro: 144 68 76 144

13.1. CopepxaHue QUCLUUNIUHbI

Ne Peanusauns
n/n pasgena
HaunmeHoBaHWe pasgena OUCLMNIUHBI C
CopepxaHve pasgena ANCUUnnHbI
ANCUUNNNHBI NMOMOLLIbIO
OHIamnH-Kypca,
QYMK
1. NNekumn
1.1 | MoHsaTne Data science u Big | TepmuHbl 1 onpegenerHnsa. OcobeHHOCTN TEXHOMOMMIA. OcHoBel
Data, obnactb Cdbepbl NpUMEHEHMNS, COCTOSIHME U NEPCNEKTUBDI TexHonorui Big
NPUMEHEHNA. pasBUTUS. Data (38.04.05.)
1.2 | TexHonoruu koHconuaauuw, | MNnatdopma Hadoop: apxutekTypa ¥ NPUHLMN
00paboTkm n ynpaeneHus pabotbl. OpraHusaums darninoson cucrembl HDFS.
GonbWNMY AaHHBbIMM MporpammHbin  HTepdenc Map Reduce. Cuctema
YARN.
1.3 | OcHoBHbIE MpoLecchl B Mpoueccbl cbopa, NOArOTOBKM W MCCNEeOOBaHUS
Data science OaHHbIX. MeToabl MoLenupoBaHus JaHHbIX.
Busyanusauus gaHHbIX.
2. JlabopamopHbie pabombi
2.1 | MeTtoabl paboThl ¢ OnpepneneHune uenen uccnegoBaHusi, hopmmnpoBaHune | OCHoBbI

AaHHbIMU

T3, BbIOOp MeTogoB peanu3auuun. COop AaHHbIX.

TexHonorun Big
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MpoBepka kayecTBa AaHHbIX. O4MCTKa LaHHbIX. Data(38.04.05.)
Bbibop cpeacTtB xpaHeHus gaHHbIX. MeToabl
00paboTkM 1 aHanm3a gaHHbIX. MHCTPYMEHTHI
ynpaBneHunsi 4aHHbIMU.

13.2. Tembl (pa3genbl) AUCLUNIIUHBbI U BUAbI 3aHATUNA

Buabl 3aHsATUIN (4acoB)
Ne Haumerosanme Temol MpakTu- CamocTodaTenbHas
n/n (pasgena) gucumnimHbl Nekunn YECKUE JTabopaTopHble paboTa Bcero
MoHaTue Data science un
1 Big Data, obnactb 2 - - 6 8
NnpPUMeHeHns
5 OcCHOBHble npoleccel B 5 i i 20 29
Data science
TexHonornm
3 KoHconuaauun, obpaboTku 4 i i 42 37
1 ynpaerfeHus 60MnbwLMMn
OaHHbIMU
4 MeToabl paboTbl € i 8 60 78
OaHHbIMU
KoHTponb 9
| Woro: | 8 | - ] 8 | 128 144

14. MeTogM4eckue yKkasaHus Ansi 06y4aroLWwmxcs N0 OCBOEHUIO AUCLUNIIUHbI

AvicumnnuHa peanuayeTcsi Mo TemaTUdYeckoMmy MPUHUMNY, Kaxpas Tema npeacTaBnsieT
coboii 3aBepLUEHHbIN pa3aen Kypca. Ha nepBoM 3aHSTUM CTYAEHT nony4aeT MHopMaLmio
ANst JOCTyNa K KOMMsekcy y4ebHO-MeToANYEeCKUX MaTepuarnos.

JleKUMOHHbIE 3aHATUS MOCBSILLEHblI PACCMOTPEHUIO TEOPETUYECKMX OCHOB AUCLMMIMHGI,
BBOASITCSI OCHOBHbIE MOHATUSA, U3y4datoTca 6a3oBble TEXHOMOrMKU, pa3buparoTcsa OCHOBHbIE
npouecchl paboTbl ¢ 60MbWNMN OAHHBIMW.

JTabopaTopHble paboTbl NpegHasHayeHbl Ona (OopMMPOBaHUSA YMEHUA W  HaBbIKOB,
3akpenneHHblx komneteHunamm no OMNMOI. OHn opraHM30BLIBAOTCS B BUAE BbIMOMHEHUSA
OTAEnNbHbIX 3aJaHUN.

CamocToaTenbHas paboTta cTygeHTOB BKIOYaeT B cebsa npopaboTky yyebHoro matepmana
nekuunn, pasdop 3agaHunin nabopaTtopHbIX paboT, NOArOTOBKY K 3K3ameHy. [1ns ycnewHoro
OCBOEHMS OUCLMMNINHBI  PEKOMEHAyeTCss NogpobHO  KOHCMEKTUPOBATb  NMEKLUMUOHHbLIN
MaTepuarn, npocMaTpmBaTb Npe3eHTauum No COOTBETCTBYIOLLIEN TEME.

Mpn mncnonb3oBaHMM AUCTAHUMOHHBLIX OBpas3oBaTesibHbIX TEXHOMOMMM U 3MEKTPOHHOMO
oby4yeHnsa crnegyeT BbINONHATbL BCE YyKasaHus npenogaBatensa no pabore Ha LMS-
nnatgopme, CBOEBPEMEHHO  nogknw4atbcss K online-3aHatusam,  cobniogatb
pekoMeHaauumn no opraHM3aLmm camocToAaTeNnbHOM paboThbl.

15. MNMepeyeHb OCHOBHOW W [OOMNOJIHUTENILHOW NUTEpaTypbl, PEeCYpPCOB MWHTEPHET,

HeOGXOAMMbIX AnAa ocBOoeHusa ANCUUNINHLbI
a) OCHOBHasg nuTeparypa:

Ne n/n MICTOYHMK
OcHoBbl TexHonornn Big Data [QnekTpoHHbIN pecypc] : y4ebHoe nocobue / BopoHex. roc. yH-T /
1 B.B. YxnoBa .— OneKTpOH. TekcToBble gaH. — BopoHex : UsgaTtenbckui gom BlY, 2020 .—
3arn. ¢ tutyna 3kpaHa .— CsobogHbli goctyn n3 mHtpacetu BIY .— TekctoBbin dann .—




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

MakwaHos, A. B. bonblune aaHHble. Big Data / A. B. MakwaHos, A. E. XKypasnes, J1. H.
TbIHAbIKApb. — 2-e u3g., ctep. — CankT-MeTepbypr : JlaHb, 2022. — 188 ¢. — ISBN 978-5-8114-
2 9690-7. — TeKCT : aneKTPOHHbIN // JlaHb : 9NeKTPOHHO-0MbnnoTedHast cuctema. — URL:
https://e.lanbook.com/book/198599 (gaTta obpatueHus: 20.03.2022). — Pexum goctyna: ons
aBTOPU3. NONb30BaTENEN.

MakwaHos, A. B. CoBpeMeHHble TEXHOMNOTMN NHTENNEKTYaNNbHOIo aHanuaa gaHHbix : y4yebHoe
nocobue gns cno / A. B. MakwaHoB, A. E. XXypaenes, J1. H. TeiHabikapb. — CaHkT-lNeTepOypr :
3 JlaHb, 2020. — 228 c. — ISBN 978-5-8114-5451-8. — TeKCT : 9NeKTPOHHbIN // JlaHb :
3aNeKTpoHHO-6ubnnoTteyHas cuctema. — URL: https://e.lanbook.com/book/149343 (naTa
obpauieHus: 20.03.2022). — Pexwum gocTtyna: Ansi aBTOpM3. Nonb3oBaTeENEN.

0) fononHUTEeNbHaa nuTeparypa:

Ne n/n NcTouHnk

MakwaHos, A. B. Cnctembl NOAAEPXKKN NPUHATUSA peLleHuin : ydebHoe nocobue ans By3oB / A.
B. MakwaHos, A. E. XKypasnes, J1. H. TeiHabIkapb. — 2-e n3a., crep. — CaHkT-lNeTepbypr :

4 Jlanb, 2021. — 108 c. — ISBN 978-5-8114-8489-8. — TekKcCT : aneKTpPoHHbIN // JlaHb :
aneKkTpoHHo-6ubnmnoTteyHas cuctema. — URL: https://e.lanbook.com/book/176903 (nata
obpaueHus: 05.06.2022). — Pexwum gocTtyna: Ansi aBTOp13. Nonb30BaTeENEN.

HOpe, J1. AHanus 6onbmnx Habopos ganHbIX / J1. KOpe, P. AHaHa, [. Y. Oxeddpu ; nepesos
aHrnuickoro A. A. CnimHkmH. — Mocksa : [IMK lMpecc, 2016. — 498 c. — ISBN 978-5-97060-
5 190-7. — TeKCT : aneKTPOHHbIN // JlaHb : aNekTpoHHO-6MbnMoTevHas cuctema. — URL:
https://e.lanbook.com/book/93571 (nata obpaweHus: 20.03.2022). — Pexum gocTtyna: ans
aBTOPU3. NONb30BaTENEN.

B) MH(pOpMaLIMOHHbIE SNEKTPOHHO-06pa3oBaTenbHble pecypchl (ohrunaneHble pecypcbl MHTEPHET)™:

Ne n/n Pecypc
6 OneKTpoHHO-6nbnnoteyHas cuctema «Jlavb» - Pexxum goctyna: https://e.lanbook.com
7 OneKTPOHHbIN KaTanor Hay4yHon 6ubnnoTtekm BopoHexcKoro rocyaapCTBeHHOIO yHUBeEpcUTEeTa.

— Pexxum goctyna: http//:www.lib.vsu.ru.

OcHoBbl TexHonorui Big Data (38.04.05, Yxnosa B.B.)/ B.B. Yxnosa. — O6pa3soBaterbHbii
8 noptan «3neKTpoHHbIN yHuBepcuteT BIY». — Pexwum goctyna:
https://edu.vsu.ru/course/view.php?id=5525

16. NMepe4vyeHb y4eOHO-MeTOaNYECKOrO 06ecnevyeHns AN CaMOCTOATENIbHOW paboTbl
CamocToaTenbHas paboTta obydvarowerocss AoSMKHaA BkMA4YaTb B cebs NOAroToBKY K
TECTUPOBaHUIO, NTabopaTOPHbIM 3aHATUSIM U MOAFOTOBKY K MPOMEXYTOYHOW aTTecTauumn.
Ona obecnevyeHnss camMoCTOATENbHOM pPaboTbl CTYAEHTOB B 3MEKTPOHHOM  Kypce
ANCUMnnNuHLl Ha obpasoBaTenbHOM nopTane «ONEeKTPOHHbI  yHuBepcuteT BlY»
chopMmpoBaH y4ebHO-METOAMYECKMI KOMMIEKC, KOTOPLIN BKIKOYaeT B cebs: nporpammy
Kypca, y4yebHble nocobusi M cnpaBoYHble MaTtepuanbl, MeToAUYEeCKME yKa3aHua Mo
BbINOSTHEHUIO NabopaTopHbix paboT. CTyaeHTbl NonyyatT AOCTYN K AaHHBIM MaTepuanam
Ha NepBOM 3aHATUU MO AUCLMNIIMHE.

17. ObpasoBaTtesnibHble TEXHONOrMU, UCNoNb3yeMble Npu peanusaumm y4eoHom
AUCLUMNNUHBI, BKINOYaA AUCTaHLUOHHbIe o6pa3oBaTtenbHble TexHonoruu (AO0T),
3neKkTpoHHoe oby4yeHue (J0), cmewaHHOe 06y4eHue):

Mpn peanuM3aumm  AUCUMNNUHBI  UCNONb3YIOTCA  criegylowmne  obpasoBaTtenbHble
TEXHOMOIrMK: fornMyeckoe MnoCTPOEHNEe AUCLMNIMHBI, O0BO03HaYeHne TeopeTUYecKoro wu
NPaKTUYEeCKOro KOMMNOHEHTOB B y4e6HOM mMaTepuane. MNpMMeHsoTCs pasHble TUMbl NEKUMIA
(BBOgHasA, ob3opHasi, WHOpMaLMOHHasA, npobnemHas). OucuunnuHa peanusyeTca C
NpUMeHeHnemM MHPOPMaLMOHHO-KOMMYHUKALNOHHbBIX TEXHOSTOMUN.

NHdDopMaLMOHHO-KOMMYHUKaTUBHbIE TEXHOMNOMMK AN peanv3aunmn y4eGHOW OUCUMNIUHBI
- TEeXHONMOTMM CUHXPOHHOIO U  ACUHXPOHHOrO  B3aMMOAEWCTBMS  CTYAEHTOB W
npenogasaTtens MocpeacTBOM CNykG (CepBWCOB) MO TMEPEcbiike U MNOMyYeHuio
3NEKTPOHHbIX COOBLLIEHNI, B TOM YuMche, Mo ceTn VIHTepHeT;
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- cepBucC SﬂeKTpOHHOVI NOoYThbl ANA OI'IepaTI/IBHOVI CBA3UM npenogaBaTteniad n CTyaeHTOB.

AucumnnuHa peanunsyeTca C NPUMEHEHMEM 3MEKTPOHHOIO OBYYEeHUS U AUCTAHUMOHHbIX
obpasoBaTefbHbIX  TEXHONOMMW, [Ans  OpraHus3auum  CcamoCTOsTEeNbHOW  paboThl
0oByyYaloLNXCS MCNOMb3YeTCA OHMaNMH-KypC, pasMeLLeHHbIn Ha nnatopme SNEeKTPOHHOrO
yHuBepcuteta BI'Y (LMS moodle), a Takke apyrme WMHTepHeT-pecypchbl, NpUBEAEHHbIE
B N.15B.

18. MaTepnanbHoO-TeXHUYECKOEe obecneyeHme QUCLUNIINHDI:

JlekumoHHasa ayauTtopus OosmkHa ObiTb 0bopygoBaHa ydebHon mMebenbto, KOMMLITEPOM,
MyNbTUMEANNHBIM 060pyAOBaHMEM (MPOEKTOP, 9KpaH, CpeacTBa 3ByKOBOCMPOM3BEOEHUS),
aonyckaeTcs nepeHocHoe obopyaoBaHue.

JNNTaGopaTtopHble paboTbl OOMKHbI MPOBOAMTLCA B CreuManvM3vpOBaHHOW ayauTopum,
OCHaLeHHON y4ebHon mebenbio U nepcoHanbHbIMM KOMMbIOTEPAMU C LOCTYNOM B CETb
MHTepHeT (KOMMNblOTEpPHble Knaccbl, CTyauu), MynbTUMeauHbiM  06opyaoBaHNEM
(npoekTop, 3KpaH, cpeacTBa 3ByKOBOCNpom3BeaeHus), Yncno paboumx MecT B ayantopum
AOIMKHO ObITb TakMm, 4TOObl OoGecnevMBanacb MHOuBUAyanbHas paboTa CTydeHTa Ha
OTAENbHOM NEPCOHANbHOM KOMMNbIOTEPE.

Ana camoctoaTenbHon paboTbl HeobXoAWMbI KOMMbIOTEPHbIE KMacChl, MOMELLEeHNS,
OCHaLleHHble KOMMbOTEPaMK C JOCTyNoM K ceTu MHTepHeT b nnatdopme SnekTpoHHOro
yHusepcuteta BI'Y (LMS moodle).

MporpammHoe obecnevyeHue:

- OC Windows 10, OC Linux

nakeT CTaHAAPTHbIX OPUCHBLIX NPUOXEHU ANa paboTbl C AOKyMeHTamMu, Tabnmuamm un
T.n. (MonOduc, LibreOffice);

MO Adobe Reader;

cneumnanuampoBaHHoe MO (MO MatLab);

NHTepHeT-6pay3ep (Mozilla Firefox).

19. ®PoHA OLEHOYHbIX CPEeACTB:

Ne HaumeHoBaHus pasnena KomneTteHuwms(n) NnaukaTop(bl) OueHouHble
n/n ANCUUNNNHBI OOCTMKEHNSA cpencTtea
KOMMeTeHL MM
1 Monsatme Data science u Big Data, MK-3 MK-3.2 KoHTponbHas
obnacTtb NpUMeEHEHus. paborta
2 TexHonoruu 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 JTabopatopHas
science. paboTa 2
4 MeTogpbl paboTbl C JaHHLIMK MK-4 MK-4.3 JlaBopatopHas
paboTta 3
[pomexyTodHaga atTectaums, oopma KOHTPOSS - 9K3aMeH Tect

20 TunoBble OUEHOYHbLIE CpeAcTBa U MeTOAMYECKUe MaTepuanbl, onpeaensiowme
npoueaypbl OLUeHUBaHUS




20.1 TeKywWwmi KOHTPOISb YCNEeBaeMocCTu
KoHTponb ycneBaemMoCTVM MO AUCUUMIIMHE OCYLLECTBNAETCH C MNOMOLLbIO CreayoLmx
OLEeHOYHbIX CPeacTB:

— KOHTpOsibHble paboThl,

— TecT,

— nabopaTtopHble paboTbl.

MepeyeHb 3apaHU KOHTPOJIbLHOM PaboThbI

[nsa ncxogHoro Habopa AaHHbIX:

1) BbINOMHUTBL ONMCAHNE «ngeanbHbIX» OaHHbIX (TUN SAHHbIX, OrPaHNYEHNS, WaBMoH 1 T.N);

2) npuBECTU BapuaHTbl BO3MOXHbIX OLUMOOK B AAHHbIX;

3) cocTaBuTb anropuMTM NOBbLILEHMS Ka4yecTBa AaHHbIX;

4) NpoAEeMOHCTPMpPOBATb  TPAEKTOPUID  U3MEHEHWUS  AaHHbIX  MPU  UCMNOSIb30BaHUN
pa3paboTaHHOro anropuTma;

5) cocTaBuTb pekoMeHOauun, No3BonNALLmMe Nony4aTb NCXOOHbIN HAabop
JaHHbIX ¢ ©oriee BbICOKMM Ka4eCTBOM.

TexHonoruns nposegeHus

B kauyecTtBe ncxoaHbIX AaHHbIX CTyAeHT 6epeT nobon Habop 13 OTKPbITbIX MCTOYHUKOB (B dhopmaTte
xls/xlsx (konmuecTBO 3anucen OomkHO G6biTb Gomnee 50, atpmubyTtoB Gonee 10). Ecnm kayecTBO
AaHHbIX Habopa 04YeHb BbICOKOE, TO MCKYCCTBEHHO «YXyALIAeT» ero.

BbinonHeHne 3agaHus npegycMaTpmMBaeT MCNONb30BaHUE MHAopMaunn n3 ydebHoOM n crpaBoyHOM
nuTepaTypsbl, a TaKkke pecypcoB ceTn NHTepHeT.

Kputepun oueHnBaHus:

- OLEHKa «OTIMYHO» BbICTaBNSIETCA CTYAEHTY, ecnv paboTa BbiNosiHeEHa B NONTHOM 06beme
(NnpmBeaeHbl BCe pacyeTbl U OHM NpaBUIibHbIE, AaHbI MOSACHEHWS);

- OLEHKa «XOpOLLO» BbICTABNAETCS CTyAEHTY, ecnn paboTa BbINOSIHEHA NOMHOCTbLIO, HO
NMEKTCHA He3HaYUTENbHbIE OLLIMDKY;

- OLEeHKa «yOoBrNeTBOPUTENBbHOY BbICTABNAETCS CTYAEHTY, ecnu paboTa BbiNOIHEHA
MOMHOCTLIO, HO B NPEACTABMNEHHON YacTM MHOMO OLIMGOK M NpeacTaBneHa YacTb
paboTbl N OHa 6e3 OLWNBOK,;

- OueHKa «HeyaoBneTBOPUTENbHO» BbICTABMASETCA CTYAEHTY, ecnv paboTa He BbINOfHeHa.

MepeyeHb 3apaHun Ana nabopaTopHbIX padorT.

JlabopaTopHas paboTa Ne1

Mpumep 3agaHu4.
BbINONHMTL pacyeT xpaHunuia AaHHbIX 4N CUcTeMbl OCPMCHOM CUCTEMbI BUAEOHa0NOAEHMS.
MapameTpbl cuctembl BUaeoHabnogeHns: 5 kamep, paspewerne 2.1, 1920x1080, yacTtoTa
12k/c, kopek H.264.MNepuon XxpaHeHNsa AaHHbIX cOCTaBnsaeT 3 Mmecsua,

TexHonorunsi npoBeaeHus

CtyneHT BblGMpaeT BapuaHT 3agaHus, OPUEHTUMPYSCb Ha HOMep 3adeTkn (nocnegHas uudgpa).
Bpemsa BbInonHeHna 3agaHus coctaBnset 3 4vaca. CTyaeHTy paspellaetcs nofb3oBaTbCA
NHopMaLumen N3 OTKPbITbIX UCTOYHUKOB.

Kputepuun oueHnBaHuns:
- OuUEeHKa «OTMMYHOY» BbICTABMSIETCA CTYAEHTY, ecnv paboTa BbiNONIHEHA B NOSIHOM ob6beme
(NnpuBeaeHbl Bce pacyeTbl U OHM NpaBUIbHbIE, AaHbI MOSACHEHWS);
- OUEHKa «XOpoLLOo» - paboTa BbINOSTHEHA NOSHOCTBIO, HO UMEHTCS HE3HAYUTENbHbIE
oLnOKuU;
- OLUEeHKa «yOoBneTBOPUTENBbHOY - paboTa BbiNOMHEHA NOMHOCTLIO, HO B NpeACcTaBreHHON
YacTu MHOro OWMOOK UNK NpeacTaBneHa 4YacTtb pabdoThl U oHa 6e3 ownboK;
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- OLEeHKa «HeyaoBNeTBOpPUTENbHOY» - paboTa He BhINOSHEHaA.

JTabopaTopHas paboTta Ne2
Mpumep 3apgaHus.
1. O6GosHaunTb BmusHec-npobnemy.
2. CdopmynumpoBatb GM3HeEC-LENMN.
3. O0603Hau4MTb OU3Hec-3agayn.
4. CsecTun GusHec-3agady K aHanMTM4Yeckon sagade.
5. OnpegenuTb noTtpebHOCTM B pecypcax (yka3aTb WCTOYMHWKW, BUMAblI PECYpPCOB, BUAbI U
coaepaHme nHpopmMaumm, KOTOPY MOXHO MOMyYnTh).
Mogobpatb TexHonormn (MeToAbl, MOAENW, anropuTMbl, MHCTPYMEHTanbHbIE CpeacTsa),
nossonsowme paboratb C onpeaeneHHbIMU B N.6 pecypcamu.
7. Tpn HeobxooMMOCTM AaTb pekoMeHZauun no gopaboTke TEXHONOrmM (MeToabl, Moaenu,
anropuTMbl, MHCTPYMEHTanbHbIE CPEeACTBa) M3 N.6.

o

TexHornorna nposegeHnst

MpeomeTHyto obnacTb CTyaeHT BbiOMpaeT camocTosaATenbHO, 6asvpysicb Ha MHdopmauun u3
OTKPbITbIX NCTOYHUKOB. Bpemsi BbInonHeHWs1 3agaHusa coctaensieT 3 yaca. CTyaeHTy paspeluaeTcs
Nnonb30BaTbCs MHPOPMAaLUMEN N3 OTKPbLITbIX UICTOYHUKOB.

Kputepuu oLeHnBaHUS:

- OLEHKa «OTNIMYHO» BbICTABNSAETCHA CTYAEHTY, ecnn paboTa BbINONHEHA B NOSTHOM
ob6beme, NonyyYeHHble pe3yrnbTaTbl apryMeHTUPOBaHbI;

- OLEHKa «XOopoLLo» - paboTa BbINOMHEHA NOMHOCTLI0, HO NOMNyYeHHble pe3ynbTaTbl He
NOTrNYHbI UNK TPEBYIOT YTOYHEHMS;

- OUEHKa «yOOBeTBOPUTENBHOY - paboTa BbINONTHEHA NOMHOCTLIO, HO UMEET MECTO
Oonblloe KONMYecTBO OLLMOOK MMM NpeacTaBneHa YacTb paboTbl 1 oHa 6e3 OLMOOoK;

- OUEHKa «HeyaoBrneTBOPUTENbHOY» - paboTa He BbINONHEHA.

JNTabopaTtopHas paboTta Ne3

Mpumep 3agaHn4.
YctaHosButb MO Hadoop ans opraHusaumm paboTtbl ¢ GonbwuMn gaHHbIMW.  [lpu
HacTpowke MO peann3oBaTb aBTOHOMHbIN PEXUM paboThI.

TexHonornsa npoesefeHns

JlabopaTopHasa paboTa BbiNonHseTcss B yd4ebHow naGopatopuun. CTygoeHTy npenocTaBnsieTcs
AOoCTyn K cucteMHbim HacTtpoukam K. CTygeHT npoBOAUT MHCTaNMsIUMIO CUCTEMHbIX (DalnoB,
HacTporky KoHdurypauun MO u 3anyckaet O B aBTOHOMHOM pexume. [lpenogaBaTenb
nposepsieT akT ycTtaHoBkM U roToBHOCTb [MK Kk pganbHenwen pabote. 10  OKOHYaHWUK
nabopaTtopHo paboTbl pPEKOMEHOOBAHO BOCCTAHOBMEHME CUCTEMbI A0 MNepBOHAYasribHOro
COCTOSAHUS.

Kputepun oueHnBaHus:
- OuUeHKa «OTMMYHO» BbICTABMASETCA CTYAEHTY, ecnu Bce aTanbl nHctannsaumm Mo
npouaeHsbl, MO HacTpoeHo 1 rotToBo K paboTe;
- OLEHKa «Xopowoy» - ecrniv Bce atanbl nHctannauum N0 nporaeHsl, Ho 1O He HAacTPOEHO;
- OueHKa «yOoBNeTBOPUTENBHOY» - €CNN CTYAEHT HE CMOT MPONTW BCE 3Tanbl MHCTaNNALUn
no;
- OLEHKa «Hey[oBneTBOpUTENBLHOY - paboTa He BbINOSTHEHA.

20.2 NpomexyTo4yHaa aTrectauus

HpomemyTquaﬂ arrecrauma no gncumniimHe ocywecTBlideTca C NoMoLblo Ccrieayrwnx
OLUEHO4YHbIX CpeacCTB: TECT.



TecTOoBbIe 3agaHuA.

MprmMep KOMMNOHOBKM BONPOCOB TecTa (BONPOChI C BapnaHTaMy OTBETOB).
BapwuaHT 1.

1. MpuBeanTe OCHOBHbIE XapaKTePUCTUKN BOMbLUNX AAHHbIX:

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

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

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

a) HA3Ha4YeHue Lenun nccrneaosaHns, coop AaHHbIX, NOAroTOBKa AaHHbIX, UCCNeaoBaHe
AaHHbIX, MOAENUPOBaHMe OaHHbIX, OTOOPaXeHNe AaHHbIX;

6) Ha3Ha4YeHue uenun nccriegosaHus, c6op gaHHbIX, MOArOTOBKA AAHHbIX, MOAENMpPOBaHe
NaHHbIX, UCCNefoBaHWe AaHHbIX, 0OTOOpaXKeHne AaHHbIX;

B) Ha3Ha4YeHve Luenun nccrneaoBaHus, NoAroToBka AaHHbIX, COOp AaHHbIX, MOAenMpoBaHe
AaHHbIX, UCCrefoBaHMe AaHHbIX, 0TobpaXKeHne AaHHbIX;

r) Ha3Ha4YeHue uenun nccneaoBaHms, cbop gaHHbIX, MOArOTOBKa AaHHbIX, OTOOpaXxeHne
NaHHbIX, UCCNeaoBaHMe AaHHbIX, MOAENUPOBaHME AaHHbIX.

3.lMoscHnTEe NoHATHE:

Hadoop npeacrtaensieT cobon...

a) HAOOP YyTUNUT, N NPOrPaMMHbIV KapKac ANns BbINOMHEHUS pacnpeaenéHHbIX Nporpamm,
paboTaloLwmx Ha KnacTepax;

6) pacnpegenénHyto CYB[], no3sonstoLyto obpabatbiBaTh O0sblUME AaHHbIE;

8) 13blK BbINOMHEHUN 3agaHnin B napagurme MapReduce;

r) pacnpenenéHHyo dannoByo CUCTEMY AN OpraHn3aunmn XxpaHeHus cannoe 6onbLOro
o6bEma.

4. MpuHumn MapReduce cocTouT B TOM, YTOObI
a) MPOM3BOANTL BbIYMCINEHNS Ha y3nax, rae Hpopmaums n3HadanbHo bbina coxpaHeHa;
6) ICNONb30BaTb BblYUCIIUTENbHbIE MOLLHOCTU CUCTEM XPaHEHWS;

8) UICMONb30BaTb (PYHKUMOHANBbHOE NPOrpaMmMUpOBaHME OIS PELUEHNs 3a4a4 MacCUBHO-
napannensHon o6paboTku.

TexHonoruns npoeeneHns: Tect coctout ua 50 Bonpocos. BapnaHT Tecta BGupaetcsa ncxogs us
HOomepa 3a4eTkun (nocneaHen undpsbl). Bpems TectupoBaHusa coctaBnsaeT 45 MUHYT.
PesynbTaTbl TECTbI NPOBEPSIOTCA MO KUY NPaBUSIbHbIX OTBETOB.

Kputepun oueHnBaHus:

- OuUEeHKa «OTMMYHOY» BbICTABNSETCA CTYAEHTY, €CNY CTyAEHT Aan npaBuibHble OTBETbI Ha
90 1 6onee NpoOUEHTOB 3a4aHuin (TECT NPOMAEH);

- OLEHKa «XOpOLUO» BbICTAaBNAETCS CTYAEHTY, €CNW CTYAEHT Aan npaBuiibHble OTBETHI
MeHee, Yyem Ha 90 n 6onee 80 NpoueHTOB 3agaHui (TeCT NPOMAEH);

- OuUeHKa «yOoBNeTBOPUTENBHOY» BbICTABNSAETCS CTYAEHTY, €CNKN CTYAEHT Aan npaBuiibHbIe
oTtBeTbl MeHee 80 n 6onee 50 NpoueHTOB 3agaHui (TECT NPOMAEH);

- OUEHKa «HeyaooBneTBOPUTENLHOY» - AaHbl NPaBUbHbIE OTBETLI HA MeHee YeM Ha 50
NPOLIEHTOB 3afjaHUN (TECT He NPOVAEH).

[ns oueHVBaHMA pe3ynbTaToB OOYYEHWS Ha 3K3aMeHe ucronb3yetcs 4-6annbHas
LUKana: «OTIIMYHOY», KXOPOLLUOY», «YAOBMNETBOPUTENBHO», «HEYOOBIETBOPUTENBEHOY.
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CooTHoLlEeHMe NokasaTenen, KpUTEPUEB U LUKarbl OLeHMBaHNS pe3ynbTaToB 06yYeHus:

YpoBeHb
KpuTepumn oueHnBaHna KomneTeHuunin cchopmmpoBaH LLikana oueHokK
HOCTHU
KOMMEeTEeHUUn
Mo Tecty nonyyeHo 6Gonee 90% npaBunbHbix oOTBeTOB. [lo | [MOBbILWEHHbIN OTnuyHo
KOHTpPONMbHOM U1  nabopaTopHbiM paboTam MOMny4YeHbl  OLEHKU YPOBEHb
«OTINUYHO» N «XOPOLLIOY.
Mo Tecty nonyyeHo 6Gonee 80% npaBunbHbix oOTBeTOB. [lo baszosbliit Xopoulo
KOHTpOMbHOW © nabopaTopHbiM paboTaM MOMyyYeHbl  OLEHKM YPOBEHb
KOTIMUHHO» U ((XOpOU.lO».
Mo Tecty nonyyeHo 6Gonee 50% npaBunbHbix oTBeTOB. [lo Moporosbiii YposneTtsopu-
KOHTpPONMbHOW 1  nabopaTopHbiM paboTam  MOMny4YeHbl  OLIEHKU YPOBEHb TenbHO
KOTMMYHOY» UNN «XOPOLLOY, UMK «YOOBNETBOPUTENBHOY.
Mo Tecty nonyyeHo 50% W MeHee npaBuUNbHbIX OTBETOB W/MMK - HeynosneTtsopu-
3a[aHUsA KOHTPONbHOM 1 NabopaTopHbIX PaboT He BbINOSTHEHbI. TENLHO




