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PABOYASA NPOrPAMMA YYEEHON AUCLUUMIIUHDI

B1.B.[1B.02.02 TexHonorum Big Data B ynpaBneHun 6MsHecom

1. Kog n HanmeHoBaHMe HanpaBfieHMA NOATOTOBKU / cneunanbHOCTHU:
38.03.05 busHec-uHcpopmaTmka
2. Mpodcdunb noaroToBkM / cneymnanusauusa/marncTepckas nporpamma:
BusHec-aHannTnkKa n cucTtemMbl aBTOMaTU3aUUKM NpeanpuUATUn
3. KBanudumkauusa (cteneHb) BbiNyCKHUKA: 6akanasp
4. dopma ob6y4eHus: oyHas
5. Kachegpa, oTBevawLas 3a peanmsauuio QUCLUUNNANHBI: MaTeMaTUYECKUX METOA0B
nccnegoBaHus onepauumn
6. CoctaButenu nporpammsbl: Yxnosa B.B., k.d.-M.H, goueHT kadeapbl MaTeMaTUYECKNX
METO40B UCCneaoBaHnNs onepauun
7. PexomeHpoBaHa: HMC dakynbTeTa NprnknagHon mateMaTuku, MHpopMaTukn 1
mexaHukn Ne 7 ot 26.05.2023

8. YuebHbIin ron: 2026/2027 CemecTtp(bl): 7



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  UCCReaoBaHWiA,  MO3BONAOT  paspabaTtbiBaTb  NpodeccuoHanbHo--
OPUEHTUPOBaHHbIE UHPOPMALMOHHbIE CUCTEMbI C Y4€TOM BO3MOXHOCTEN COBPEMEHHbIX
NHTENNEeKTyanbHbIX MHPOPMaLMOHHBLIX TEXHOOMUIA.

3agadamun Kypca ABnsoTCS:

- 3HAKOMCTBO C OCHOBHbIMM MpoLeccaMu KOHcOoNuaauuwu, aHanmu3a, obpaboTku u
yrnpasreHns 60MblWMX OaHHbIX;

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

- OCBOEHME OCHOBHbIX HaBbIKOB BeAeHMUs MPOeKkToB B obnactyu 6onblMX OaHHbIX, B
TOM 4ucre, MO CO34aHUKD W BHEOPEHUIO NpoecCcnoHanbHO-OpPUEHTUPOBAHHbIX
WH(POPMALMNOHHBIX CUCTEM C Y4ETOM BO3MOXHOCTEN COBPEMEHHbLIX WHTENNeKTyanbHbIX
MHPOPMALNOHHBIX TEXHOSTOTUMN.

10. MecTo y4yebHOM ancuunnuHbl B cTpyktype OlMOI:
ANCUMNNNHA OTHOCUTCA K 4acTu, ¢OpMUPYEMOM Yy4yaCTHMKamMM obpasoBaTesibHbIX
OTHOLLEHUN, ancumnnuHam no Beibopy 6noka 61.B.AB.02 ancumnnunH yyebHoro nnaHa.

11. MnaHupyemble pe3ynbTaTbl OOy4YeHMs MO AucuunnuHe/moaynio (3HaHuUA,
YMEHUA, HaBblKkA), COOTHECEHHble C MiaHUupyeMbiMU pe3ynbTaTaMu OCBOEHUS
obpasoBaTenbHOW NporpaMmmbl (KOMMNETEHUUSAMU) U UHAMKATOPaAMN UX AOCTUKEHUSA

Kog HassaHue Kog(br) WHamkaTopsbi(bl) MnaHnpyemble pesynbTarhbl
KOMMNeTeHLUn obyyeHus

MK-1 | CnocobeH MK-1.3 WMcnonbayet 3HaTb: OCHOBHble TEXHOMNornu
ncnonb3oBaTtb mMatemaTu4eckuMin annapat u | koHconugauun, obpaboTkm u
meToapl WNHCTPYMEHTarnbHble ynpasneHus 6onbLmmMn
mMaTemaTu4ecKoro u cpeacTtea And o6paboTku, AaHHbIMW, nossonsoLme
CTaTUCTNYECKOTO aHanusa u cuctemMatusaumm | OCyLecTBAATb MoucK, cbop u
aHanusa, AaHHbIX AN uenen 6usHec- | xpaHeHWe  MHdoOpmaumn  u3
9KOHOMMWKO- aHanusa OTKPbITbIX NCTOYHWKOB "
mMaTemaTtmyeckue crneumnanm3npoBaHHbIX 6a3
MeToabl A4S OaHHbIX;
pelleHns 3agad B OCHOBHbIE MeToaonorumn
obnactun 6usHec- aHanu3a [aHHbIX; anropuTMbl
aHanuTukm 06paboTKn AaHHbIX.

MK-3 | CnocobeH pelatb MK-3.2 AHanuanpyet BO3MOXHOCTb | OCHOBHbIE MEeTOANKN
cTaHgapTHble NMPUMEHEHMST CYLLECTBYIOLMX | UCCMeaoBaHMsA U UCMblTaHUs
3a0aun NC n WKT ona ynpaeneHust | paspaboTaHHbIX MeTO[O0B,
npodeccmoHansHo npeanpusaTrem Moaenewu, anropuTMos,
N OesaTenbHOCTN © TEeXHOMNormn "
Y4ETOM OCHOBHbIX WHCTPYMEHTanbHbIX CPeacTB no
TpeboBaHui paboTte ¢ gaHHbIMN.
WHopMaLMOHHON YmMeThb: OCYLLEeCTBNATb
©e3onacHocTu WH(POPMALIMOHHBIN  MOUCK  C

MK-6 | CnocobeH MK-6.1 OueHnBaeT ahdeKTUBHOCTL | MCNOMb30BaHNEM OTKPbITbIX
OCYLLIECTBNATb UT-nHHOBaLM WCTOYHWKOB  WMHpopmaumn v
cTpartermyeckoe crneunanm3npoBaHHbIX 6a3
nnaHnpoBaHue ¢ AaHHbIX;
y4yeTOM aHanusa ncnonb3oBaTtb
WHHOBaLMN B WHCTPYMEHTarnbHble  CpeacTBa
SKOHOMUVIKE, ans paboTbl ¢ AaHHBIMW, B TOM




yrnpasneHun un
MHOPMaLIMOHHO-
KOMMYHWKaTUBHbIX
TEXHOMNOrnAX

yucne, ¢ 6ONbLUMMN OAHHBIMY;

NpoOBOAMTL  UCCNEdOBaHUA MU
MCMbITAHWA MEeTOoO0B, MOAENeN,
anropuTmMoB n
WHCTPYMEHTaIbHbIX CpeacTB
paboTbl ¢ 6oNbWMMN OAHHBIMMN.
BnageTb HaBblkaMu
WHCTannauun n Hactpowkm O
ons  pabotel ¢ 6onbwummn
[aHHbIMMU.

12. O6beM AUCLMNNNHBI B 3a4eTHbIX eAUHMLIAax/4yacax B COOTBETCTBUU C YYEOHbIM

nnaHom —2/72

dopmMa NPoOMeXyTOYHOM aTTecTaLum - 3aveT.

13. TpypoemkocTb No BuAam y4yebHou paboTbl

TpygoemkocTb (Yachl)
Mo cemecTpam/ ceccusim
Bua yuebHoit paboTsl B Tom umcne B b
Bcero MHTEPaKTUBHOM CemecTtp Ne
copme 7
AyOuTOpHbIE 3aHATUS

B TOM Yucne: neKkumm 16 16
npakTnyeckme 16 16

nabopaTopHble 16 16

CawmocTosiTenbHas patoTa 24 24

dopma NpoMexyTo4HOW aTTecTaumm -

WToro: 72 72

13.1. CopepxaHue AUCLUUNIUHbDI

Ne Peanunsauus
n/n pasgena
HanmeHoBaHue pasgena C OUCLMNITUHBI C
ofepXaHue pasgena aucLUmnInHbl
AVCLUNITUHBI NMOMOLLbIO
OHnamnH-Kypca,
QYMK
1. Nlekuun

1.1 | MonsaTme Data science u Big | TepmuHbl n onpeaenennsi. OCO6GEHHOCTM TEXHOOTUNA. -

Data, obnactb Cdbepbl NPYMEHEHWS, COCTOSIHNE U NEPCNEKTUBHI

NPUMEHEHMS. pa3BUTKS.
1.2 | TexHonoruu koHconuaauuu, | Nnatopma Hadoop: apxutekTtypa W NpUHLMN

00paboTkm n ynpaeneHus pabotbl. OpraHusaums carninoson cucrembl HDFS.

GonbWMMY AaHHBIMM MporpammHbin HTepdenc Map Reduce. Cuctema

YARN.

1.3 | OcHoBHbIE NpoLecchl B Mpoueccbl cbopa, nOArOTOBKM W UCCrEeAOBaHUSA

Data science OaHHbIX. MeToabl MoenMpoBaHus OaHHbIX.

Buayanusaums gaHHbIX.
2. JTabopamopHsbie pabombi

2.1 | MeTogpl paboThbl ¢ OnpepeneHune uenen uccnenoBaHusi, GopMmnpoBaHue -

OaHHBIMU

T3, BbIbOp MeTomoB  peanu3auuun. COOp [aHHbIX.
MpoBepka kayecTBa AaHHbIX. O4YMCTKa AaHHbIX.

BbiGop cpencTts xpaHeHus AaHHbIX. MeToapl
06paboTkn 1 aHanusa gaHHbIX. IHCTPYMEHTHI
ynpaBneHns AaHHbIMU.
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13.2. Tembl (pa3genbl) AUCLMNNUHBI U BUAbI 3aHATUN

Buabl 3aHATUN (4acoB)
Ne HanmeHoBaHue TemMbl
n/n (pasgena) oucumnnmHel Jlekuun MpakTy- JlabopaTopHble CamocTosTenbHas Bcero
yeckne paboTta
MoHaTtue Data science n
1 Big Data, obnactb 4 4 8
NPYMEHEeHNs
2 OcHoBHbIE npoueccyl B 8 4 12
Data science
TexHonorun
3 KOHconuaauum, od6paboTkm 4 8 8 8 8
1 ynpaeneHus 6onbwmmm
OaHHbIMU
4 MeToabl paboTbl € 8 8 8 o4
OaHHbIMU
KoHTponb -
| Wroro: | 16 |16 | 16 | 24 72

14. MeToan4yeckue ykasaHmAa Ans ody4aroLWmMXca No 0OCBOEHUIO AUCLUMNIIUHDI

OucumnnuHa peanuayetcs No TemaTUyYeckoMy MpuHUMMY, Kaxgas Tema npencrasnsier
cobon 3aBepLUEHHbIN pa3aen Kypca. Ha nepBom 3aHATUM CTyAEHT nonyvaeT MHopMauuio
ANa OOCTyna K KOMMnekcy y4ebHo-MeToanyeckux matepuarnos.

NeKunoHHbIE 3aHATMSA MOCBSLLEHbI PACCMOTPEHUIO TEOPETUYECKUX OCHOB AUCLIUMITUHBI,
BBOOSATCSH OCHOBHbIE MOHATUSA, U3y4aloTcsi 6Ga3oBble TEXHOMOMMN, pa3bupaloTcsi OCHOBHbIE
npouecchl paboTbl ¢ GONbLUIMMMK JAHHBIMMU.

MpakTnyeckmne 1 nabopaTopHble 3aHATUA NpeaHasHa4YeHbl Ans popMUPOBAHMS YMEHUI U
HaBbIKOB, 3aKpenneHHbIXx komneteHumsmu no OMMOMN. OHM opraHW3oBLIBAOTCS B BUAOE
BbIMOMNMHEHUSA OTAENbHbIX 3a0aHUN.

CamocTtosTensHasa paboTta CTyaeHTOB BknovaeT B cebs npopaboTky yuebHOro matepuana
nekunn, pasbop 3agaHu NpakTUYEeCcKnX M nabopaTopHbiX paboT, NOAroTOBKY K 3ayeTy.
[na ycnewHoro OCBOEHUS OUCUMMIAMHBLI PEKOMeHAyeTcs MOAPOOHO KOHCMEKTMPOBATb
NEKUNOHHbIN MaTepurarn, NpocMaTpmBaTh Npe3eHTaumm No COOTBETCTBYOLLEN TEME.

Mpn mcnonb3oBaHUN ANCTAHUMOHHBIX OBpas3oBaTenbHbIX TEXHOMOMMN W 3NEKTPOHHOMO
oby4yeHnsa criegyeT BbINONHATL BCE YyKasaHus npenogasatens no pabote Ha LMS-
nnatgopme, CBOEBPEMEHHO  nogknw4atbca K online-3aHatusam,  cobniogaTtb
pekomMeHgaumm no opraHmsaunum camoCToATENbHON paboThl.

15. MNepeyeHb OCHOBHOW U AOMNONHUTENBLHOW NUTepaTypbl, PECYPCOB MHTEPHEeT,

Heob6XoAUMbIX 4SSl OCBOEHUSI AUCLUMNITUHbI
a) OCHOBHasi nuTeparypa:

Ne

McTouYHMK
n/n

OcHoBbl TexHonorun Big Data [QnekTpoHHbIN pecypc] : y4ebHoe nocobue / BopoHex. roc. yH-T / B.B.
YxnoBa .— OneKTpPoH. TekcToBble gaH. — BopoHex : N3gatenbcknin gom BIY, 2020 .— 3arn. c
TMTYyna 9kpaHa .— CBoOogHbIi pgocTyn u3 uHTpaceTu BIY .— TekcTtoBbin ann .—
<URL:http://www.lib.vsu.ru/ >.

MakwaHos, A. B. bonblune ganHHble. Big Data / A. B. MakwaHos, A. E. XKypaenes, J1. H. TbiHObIKapb.
— 2-e n3g., crep. — CaHkT-lNeTepbypr : Jlanb, 2022. — 188 ¢. — ISBN 978-5-8114-9690-7. — TekcT :
3NEKTPOHHBIN // JlaHb : 3neKkTpoHHOo-6ubnuoteyHasa cuctema. — URL:
https://e.lanbook.com/book/198599 (gaTta obpaiueHus: 20.03.2022). — Pexum gocTyna: onisi aBTopua.




nosb3oBaTenen.

MakwaHo, A. B. CoBpeMeHHble TEXHOMNOMMN UHTENNEKTYaNbHOIO aHanuaa gaHHblx : y4ebHoe
nocobue ansa cno / A. B. MakwaHos, A. E. XXypaenes, J1. H. ToiHablkapb. — CaHkT-lNeTepObypr : JlaHb,
3 | 2020. — 228 c. — ISBN 978-5-8114-5451-8. — TeKCT : 9NeKTPOHHbIN // JlaHb : 9NEeKTPOHHO-
onbnnoteydHas cuctema. — URL: https://e.lanbook.com/book/149343 (nata obpawenus: 20.03.2022).
— Pexum goctyna: ons aBTopus. nonb3oBaTenen.

0) gononHUTEeNbHasa nuTeparypa:

Ne

MNcToYHMK
n/n

MakwaHoB, A. B. CncTembl NOAAEPKKM NPUHATUSA peLleHnin : ydebHoe nocobue ans By3os / A. B.
MakwaHos, A. E. XKypaenes, J1. H. ToiHOblkapb. — 2-e n3g., ctep. — Cankr-IeTepbypr : IlaHb, 2021.
4 | — 108 c. — ISBN 978-5-8114-8489-8. — TeKCT : aneKTPOHHbLIN // JlaHb : 3NeKTPOHHO-0MOIMOoTEeYHas
cuctema. — URL: https://e.lanbook.com/book/176903 (naTta obpawieHus: 05.06.2022). — Pexum
JocTyna: Ans aBTopus. Nonb3oBaTenen.

HOpe, J1. AHanus Bonbmnx Habopos AanHbIX / J1. KOpe, P. AHaHa, [. Y. Oxeddpu ; nepesos
aHrnuiickoro A. A. CnvHkmH. — Mocksa : IMK lMpecc, 2016. — 498 c. — ISBN 978-5-97060-190-7. —
5 | TekcT : anekTpoHHbIN // JlaHb : aNeKkTpoHHO-6nbnuoteyHasa cuctema. — URL:
https://e.lanbook.com/book/93571 (gata obpaweruns: 20.03.2022). — Pexum gocTtyna: Ans aBTopums.
nonb3oBaTenemu.

B) MHOPMALIMOHHbIE 3NEKTPOHHO-0BpasoBaTenbHble pecypcbl (oduumnanbHble pecypcbl UHTEPHET) :

Ne

/n Pecypc

6 | QnekTpoHHO-OMbNMoTeYvHas cucteMa «JlaHb» - Pexxum goctyna: https://e.lanbook.com

OneKTpoHHBIN kaTanor Hay4Hol 6ubnmoTekn BopoHeXckoro rocyapCTBeHHOro yHMBEpPCUTeTa. —

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

16. MNMepeyeHb y4ebHO-MeTOANYECKOrO 06ecneyvyeHns ANs CaMOCTOATENIbHOU PaboTbl
CamocToaTenbHaa paboTa oby4valoweroca AoSmKHA BKYaTb B cebsi NOAroToBKY K
TECTUPOBAHUIO, NMPAKTUYECKUM N NabopaToOpHbIM 3aHATUAM, NPOMEXYTOYHON aTTecTauuun.
Ana obecnevyeHnss camMoCTOATENbHOM pPabOTbl CTYAEHTOB B 3NIEKTPOHHOM  Kypce
AMcuMnnuHbl Ha obpasoBaTenbHOM nopTane «3ONeKTPOHHbIM  yHuBepcuTeT BlY»
cchopmmpoBaH y4ebHO-METOOMYECKMIA KOMIMIMEKC, KOTOPbIA BKMNOYaeT B cebs: nporpammy
Kypca, yyeOHble nocobusa u cnpaBouvHble MaTtepuasnbl, MeTOAMYECKME YKaszaHus Mo
BbINOSTHEHUIO 3adaHuni Kypca. CTygeHTbl nonyyalT AOCTYN K OaHHbIM MaTepuanam Ha
NnepBOM 3aHSATUM NO AUCLMMIINHE.

17. Obpa3soBaTenbHble TEXHONOIMN, UCNONb3yeMbie NpU peanusayum y4eoHomn
AUCLUMNNUHBbI, BKIOYasa AUCTaHUMOHHbIe oOpa3oBaTtenbHble TexHonoruu (A40T),
3aneKTpoHHoe oby4yeHue (J0), cmewaHHOe 06Gy4YeHue):

Mpn peanuM3aumm  AUCUMNIUHBI  UCNOMb3YIOTCA  crnegylowue  obpasoBaTesibHble
TEXHOMOrMK: NOrMyeckoe MnoCTPOEHNE AUCUUNIIUHBI, OBO3HaYeHne TeopeTUYecKoro u
NPaKTUYEeCKOro KOMMNOHEHTOB B y4e6HOM mMaTepuane. MNpMMeHsoTCs pasHble TUMbl NEKUMIA
(BBOgHasA, ob3opHasi, WHOpMaLMOHHasA, npobnemHasd). OucuunnuHa peanusyeTca C
npUMeHeHnemM MHPOPMaLMOHHO-KOMMYHUKALNOHHBIX TEXHOSOMNNA.

NHopMaLMOHHO-KOMMYHNKATUBHbBIE TEXHONOMMN NSt peanu3aumm y4ebHon ANCLMNINHBI:
- TEeXHOMNOMMM CUHXPOHHOTO W  ACUHXPOHHOrO B3aMMOAEWUCTBUA  CTYOEeHTOB U
npenogasaTtens nocpeacTtBoM cnyxb (cepBMCOB) MO MNepechifike W MOMyYeHUro
9NEKTPOHHbIX COOBLLIEHMI, B TOM YnCIE, NO ceTU VIHTEpHET;

- CePBUC dNEKTPOHHOWN NOYTLI 115 onepaTMBHOW CBA3WN NpenogaBaTernis U CTy4eHTOB.

OucumnnuHa peanusyeTcst ¢ NPUMEHEHNEM 3MEKTPOHHOIO OByYeHNA U OUCTaHUMOHHbIX
obpasoBaTenbHbIX  TEXHOMOIMMW, ANA  OpraHM3auMm  CamMOCTOATENbHOW  paboThbl
o0y4aloLmMXCa NCNOMb3YeTCA OHMAMH-KYpPC, pasMeLLeHHbIn Ha nnatgopme SNeKTPOHHOro
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yuusepcuteta BI'Y (LMS moodle), a takxke gpyrve WHTepHeT-pecypchl, NpuBeAeHHbIe
B n.158..

18. MaTepnanbHoO-TeXHU4YECKOEe obecneyeHme QUCLUNIINHDI:

JlekumoHHasa ayauTopus OoSmkHa ObiTb 0bopygoBaHa ydebHoM mMebenbo, KOMMbLITEPOM,
MyNbTUMEANNHBIM 060pyAOBaHMEM (MPOEKTOpP, 9KpaH, CpeacTBa 3ByKOBOCMPOM3BEOEHUS),
ponyckaeTcs nepeHocHoe obopyaoBaHue.

MpakTuyeckne 3aHaTMS UK nabopaTopHble paboTbl  OOMKHbI  NPOBOAUTLCS B
crneuvanm3vpoBaHHON ayguMTopuK, OCHaLWEeHHON y4yebHon Mebenbito U nepcoHarbHbIMK
KOMMNblOTEPaMM C OOCTYNoM B ceTb VIHTepHeT (KOMMNbITEPHbIE KIacChl, CTyaun),
MynbTUMEANNHBIM 060pyaOBaHMEM (MPOEKTOP, IKpaH, CpeacTBa 3ByKOBOCMPOM3BEAEHUS),
Unucno paboumx mecTt B ayautopum OOMKHO ObiTb TakuMm, 4TOObLI obecnedmBanacb
nHanBmayanbHasa paboTta CTygeHTa Ha OTAeNIbHOM NepCOHaNIbHOM KOMMbIOTEpE.

Ana camocTtosiTenbHon paboTbl HEOOXOAMMbI KOMMbIOTEPHbIE KIacChl, MOMELLEHMS,
OCHaLLlEHHbIE KOMMNbOTEPAMN C AOCTYNOM K cetn VHTepHeT b nnatdopme OneKTpoHHOro
yHusepcuteta BI'Y (LMS moodle).

MporpammHoe obecneveHune:

- OC Windows 10, OC Linux;

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

- 10 Adobe Reader;

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

- NHTepHeT-6pay3ep (Mozilla Firefox).

19. OueHo4HbIe cpeacTBa ANs NPoOBeAEeHUA TEKYLLEN N MPOMEXYTOYHON aTTecTauumn

Ne HanmeHoBaHusa pasgena KomneTteHuus(n) WNHavkaTop(bl) OueHouHble
n/n AVCLMNITUHBI OOCTMKEHNSA cpencTtea
KOMMEeTEHL MM
1 MoHaTtue Data science u Big Data, KoHTponbHas
obracTtb NPUMEHEHUSI. paboTta
2 TexHonornn koHconuaaunmn, JlabopatopHas
06paboTkn n ynpaeneHus pa6ora 1,
0OonbLWMMN OAHHBIMM. KoHTponbHas
paboTta
3 OcHoBHble npouecchl B Data JTabopatopHas
science. paboTa 2
4 MeToabl paboTbl C AaHHLIMU JTabopatopHas
paboTta 3
MpomexyToyHasi aTTecTauus, opma KOHTpons - 3a4eT Tect

20 TunoBble OUEHOYHbIE CpeAcTBa U MeToAMYEcKMe MaTepuanbi, onpegensiowme
npoueaypbl OLeHUBaHUA

20.1 TekywWMN KOHTPOJSb yCNEeBaeMoCTH
KoHTponb ycneBaemMocTV MO OUCUUMMNHE OCYLLECTBMASETCA C MOMOLLBI CriefyoLwmx
OL€HOYHbIX CPeacTB:

— KOHTPOSbHbIE paboThl,

— TecT,




— nabopaTtopHbie paboThbl.
MepeyeHb 3aAaHU KOHTPOJIbLHOM PaboThbI

[ns ncxogHoro Habopa AaHHbIX:
1) BBINOMHUTL ONMCAHME «MaeanbHbIX» OAHHbLIX (TUMN AAHHbIX, OFPaHUYEHNSs, WABMOoH 1 T.Nn);
2) nNpuBEecTV BapuaHTbl BO3MOXHbIX OLUNMOOK B AaHHbIX;
3) cocTaBuTb anropyMTM MOBbILLEHUS KAYeCTBa AaHHbIX;
4) NPOAEMOHCTPUPOBATb  TPAEKTOPMIO  U3MEHEHWs  OaHHbIX  MpU  UCMNONb30BaHUU
pa3paboTaHHOro anropuTma;
COCTaBUTb pEKOMeHAaLMK, NO3BONSAOLWMNE NONy4YaTb MCXOAHbIA Habop
[AaHHbIX C Goree BbICOKMM Ka4yeCTBOM.

5

~

TexHonoruns nposegeHus

B kauecTBe MCXOAHBIX OAHHbIX CTyAeHT bepeT nbon Habop M3 OTKPLITLIX UICTOYHMKOB (B doopmaTte
xls/xlsx (konmuyecTBO 3anucen OomkHO G6biTb Gonee 50, atpmubyTtoB Gonee 10). Ecnv kayecTBo
AaHHbIX HAabopa OYeHb BbICOKOE, TO MCKYCCTBEHHO «yXyALLUAeT» ero.

BbinonHeHne 3agaHus npegycMaTpmBaeT MCNONb30BaHUE MHAOpMaUMn U3 y4ebHON 1 CpaBOYHON
nuTepartypsbl, a Takke pecypcoB ceTn VIHTepHeT.

Kputepun oueHnBaHus:

- OuUeHKa «OTMMYHOY» BbICTABMSIETCA CTYAEHTY, ecnv paboTa BbiNofIHEHA B NOSIHOM o6beme
(NnpuBeaeHbl BCe pacyeTbl M OHU NpaBUsbHbIE, AaHbl NOSCHEHWS);

- OLEeHKa «XOpOLLO» BbICTaBNAETCH CTyAEHTY, ecnun paboTta BbINOSIHEHA NOMHOCTbLIO, HO
NMEKTCHA He3HaAYUTENbHbIE OLIMDKY;

- OLUEeHKa «yOoBMNeTBOPUTENBbHOY» BbICTABNAETCS CTYAEHTY, ecnv paboTa BbiNoIHEHA
MOMHOCTBIO, HO B NPEACTAaBMEHHON YacTM MHOMO OLIMBOK Mnn npeacTaBneHa YacTb
paboTbl N OHa 6e3 OLWNBOK,;

- OLUeHKa «HeyaoBneTBOPUTENbHO» BbICTABMNSETCA CTYAEHTY, ecnn paboTa He BbINofHeHa.

MepeyeHb 3apaHun Ana nabopaTopHbIX paborT.

JlabopaTopHas paboTta Ne1

Mpumep 3agaHus.
BbINONHUTBL pacyeT XpaHUnuLa gaHHbIX 4518 CUCTEMbI OPUCHON CUCTEMBI BUOEOHAbN0AEHNS.
MapameTpbl cucTembl BUaeoHabnogeHus: 5 kamep, paspewerne 2.1, 1920x1080, yacTtoTa
12k/c, kopek H.264.MNepuon xpaHeHNsa gaHHbIX cOcTaBnsaeT 3 Mmecsua,

TexHonorns nposeneHus

CtyneHT BblbMpaeT BapuaHT 3agaHusA, OPUEHTUMPYSCb Ha HOMep 3adeTkn (nocnegHas uudpa).
Bpems BbinonHeHus 3agaHusa cocTtaenseT 3 vaca. CTyaeHTy paspellaeTcs nosnb3oBaTbCA
NHopMaLumen N3 OTKPbITbIX UCTOYHUKOB.

Kputepumn oueHnBaHuns:

- OLUEeHKa «OTMMYHOY» BbICTaBMSIETCA CTYAEHTY, ecnu paboTa BbiNONIHEHA B NOSIHOM obbeme
(NnpvBeaeHbl BCe pacyeTbl M OHU NpaBUSbHbIE, AaHbl MOSACHEHWS);

- OLEHKa «XOpOoLLO» - paboTa BbINOMTHEHA NOSTHOCTBIO, HO UMEHTCS HE3HAYMTENbHbIE
oLNBKY;

- OuUeHKa «yOoBneTBOPUTENBbHOY - paboTa BbINOMHEHA NOMHOCTLIO, HO B NPeACTaBNeHHON
YacTn MHOro owmnboK UnNn NpeacTasBneHa YacTb paboTbl M oHa 6e3 ownboK;

- OueHKa «HeydoBneTBOpUTENbHO» - paboTa He BbINOMHEHA.

JTabopaTopHas paboTta Ne2

Mpumep 3apgaHus.
1. O603HaunTL BU3Hec-Npobnemy.
2. CdopmynupoBaTtb 6usHec-Lenu.



3. O003HauYnTbL 6M3HEC-3agaun.

4. CsecTu bMsHec-3agavy K aHanUTUYeCKon 3agade.

5. Onpegenutb nNoTpebGHOCTM B pecypcax (ykasaTb WCTOYHMKW, BMAbI PECYpCoB, BUAbl U
coaepaHme nHpopmMaumm, KOTOPY MOXHO MOMyYnTh).

6. lNNopobpatb TexHonormn (MeToabl, MOAENWN, anrOpUTMbl, MHCTPYMEHTamNbHbIE CPeacTBa),
nossonsowme paboratb ¢ onpeaeneHHbIMu B N.6 pecypcamu.

7. Tpn HeobxooMMOCTM AaTb pekoMeHZauun no gopaboTke TEXHONOrMM (MeToabl, Moaenu,
anropuTMbl, MHCTPYMEHTanbHbIE CpeacTea) us n.6.

TexHonorusi nposeaeHUs:

MNpegmMeTHyto obnacTb CTYAEHT BbiOMpaeT camMocTosiTeNbHO, Gasvpysicb Ha WMHdopmauun u3
OTKPbITbIX UICTOYHUKOB. Bpemsi BbinonHeHus1 3agaHus coctaBnsieT 3 Yaca. CTyaeHTy paspeluaeTcs
nonb3oBaTbCs MHOPMaLMEN U3 OTKPbITbIX MCTOYHMKOB.

Kputepun oueHnBaHus:

- OUEeHKa «OTNMYHOY» BbICTABMSETCSA CTYAEHTY, ecrnv paboTa BbiNOSIHEHA B MOSIHOM
ob6beme, NonyyYeHHble pe3yrnbTaTbl apryMeHTUPOBaHbI;

- OLEHKa «XOpoLlo» - paboTa BbINOSIHEHA NOMHOCTLIO, HO MNOMYYeHHbIE pe3yrbTaThbl He
NOrNYHbI UK TPEDBYIOT YTOYHEHUS;

- OUEHKa «yOoBNeTBOPUTENBHOY - paboTa BbINONTHEHA NOMHOCTLIO, HO UMEET MECTO
Oonblloe KoNMYecTBO OLLMOOK MW NpeacTaBneHa YacTb paboThl U OHa 6e3 oLKnbOoK;

- OuUeHKa «HeyaoBneTBOpUTENbHO» - paboTa He BbINONHEHa.

JTabopaTtopHas paboTta Ne3

Mpumep 3agaHu4.
YctaHoButb MO Hadoop ana opraHmsaumm paboTtbl ¢ GonbwumMn gaHHbIMK.  [pu
HacTpouke 1O peanusoBaTb aBTOHOMHbIN PEXUM paboThl.

TexHornorna nposegeHnst

JlabopaTopHasa paboTa BbiNonHseTcss B ydebHow nabGopatopuun. CTygeHTy npenocTaBnsieTcs
[OoCTyn K cucteMHbiM HacTtpounkam K. CTygeHT npoBOAUT MHCTannsUM0 CUCTEMHbIX halnnos,
HacTporky KoHdurypauum MO un 3anyckaet O B aBTOHOMHOM pexume. [lpenogaBaTenb
npoBepsieT dakT ycTtaHoBkM U roToBHoCcTb [1K K pganbHenwen pabote. 1o  OKOHYaHWUK
nabopaTtopHo paboTbl pPEKOMEHOOBAHO BOCCTAHOBMEHME CUCTEMbl A0 MNepBOHAYasribHOro
COCTOSAHUS.

Kputepun oueHnBaHus:
- OUEHKa «OTNIMYHO» BbICTaBMAAETCHA CTYAEHTY, ecnn Bce atanbl uHcTannsauum Mo
npongeHsbl, MO HAacTpoOeHOo 1 roToBo K paboTe;
- OUEeHKa «XopoLlo» - ecnu Bce atanbl nHctannaumm MO nporigeHsl, Ho O He HacTpoeHo;
- OueHKa «yOoBMneTBOPUTENBHO» - €CNN CTYAEHT HE CMOT MPONTW BCE aTarbl MHCTaNNAunm
no;
- OuUeHKa «HeyaoBneTBOpUTENbHO» - paboTa He BbINOSHEHA.

20.2 NMpomexyToyHana aTrectauus

HpomemyTquaﬂ arrecrauma no gncumniimHe ocywecTBlideTca C NoMoLblo Ccrieayruwnx
OLUEHO4YHbIX CpeaCTB: TECT.

TecToBbIe 3agaHus.

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

1. rlpI/IBeD,I/ITe OCHOBHBbIE XapakKTepPUCTUKAN 6onbLnx OaHHbIX:



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 nccrneaoBaHns, coop AaHHbIX, NOAroTOBKa AaHHbIX, UCCNeaoBaHne
AaHHbIX, MOAENUPOBaHMe OaHHbIX, OTOOPaXeHNe AaHHbIX;

6) Ha3Ha4YeHve uenun nccregoBaHms, c6op gaHHbIX, MOArOTOBKA AaHHbLIX, MOAENMpPOBaHNE
NaHHbIX, UCCrNeaoBaHMe AaHHbIX, 0OTObpaXKeHne AaHHbIX;

8) Ha3Ha4YeHWe Uenun NccriefoBaHus, NoAroToBKa AaHHbIX, CO0p AaHHbIX, MOAENMpPOoBaHne
AaHHbIX, UCCrefoBaHMe AaHHbIX, 0ToBpaXKeHne AaHHbIX;

r) HasHa4YeHve Luenun nccnegoBaHus, coop AaHHbIX, MOAroTOBKA AaHHbIX, OTOOpaXxeHne
NaHHbIX, UCCNeaoBaHWe AaHHbIX, MOAENUPOBaHME AaHHbIX.

3.MMoscHUTEe noHATHE:

Hadoop npeacraensieT cobon...

a) HABOP YyTUNUT, N NPOrPaAMMHBbIV KapKac ANS BbINOMHEHUSA pacnpeaenéHHbIX Nporpamm,
paboTalowux Ha KnacTepax;

6) pacnpegenénnyto CYB[, nossonstowyo obpabaTbiBaTh 60nblUNE OAHHBIE;

8) 13blK BbINOMHEHUN 3agaHnin B napagurme MapReduce;

r) pacnpegenéHHyo bannoBylo CMCTEMY ANSA OpraHn3aumm xpaHeHnsa gannos 605bLIOro
o6bEma.

4. MpuHumn MapReduce cocTouT B TOM, YTOObI
a) MPOM3BOAUTL BbIYMCIIEHNS Ha y3nax, rae nHpopmaumnsa naHavanosHo Oblna coxpaHeHa;
6) MICNONb30BaTb BbIYUCNTENBHbLIE MOLLHOCTN CUCTEM XPaHEHUS;

8) UICNONb30BaTb PYHKUMOHANBbHOE NPOrpamMmMMpoBaHne s peLeHns 3agad MacCMBHO-
napannensHon 06paboTku.

TexHonorns npoeeneHns: Tect coctouT ua 50 BonpocoB. BapunaHTt Tecta BGupaeTcsa ncxogs us
HoMepa 3a4eTkn (nocnegHen umdpsbl). Bpems TectupoBaHusa coctasnseT 45 MUHYT.
PesynbTaTbl TECTbI NPOBEPSIOTCA MO KUY NPaBUSIbHbIX OTBETOB.

Kputepun oueHnBaHus:

- OUEeHKa «OTMMYHOY» BbICTABMSETCA CTYAEHTY, €CNU CTyAEeHT Aan npaBuibHble OTBETbI Ha
90 n 6onee NpoLEHTOB 3agaHU (TECT NPOVAEH);

- OLEeHKa «XOpOLUO» BbICTABNAETCS CTYAEHTY, €CNu CTYAEHT Aan npaBusibHble OTBETHI
mMeHee, Yem Ha 90 1 6onee 80 NpoLEeHTOB 3agaHn (TECT NPOMAEH);

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

- OLeHKa «HeyaoBMNeTBOPUTENbHOY - AaHbl NpaBUibHble OTBETLI HA MeHee Yyem Ha 50
NPOLIEHTOB 3ajaHUN (TECT He NPOVAEH).

ﬂ,ﬂﬂ oueHnBaHUA pe3ynbTaTtoB o6yqum;| Ha 3a4eT UCNOJIb3YyETCA LUKara: «3a4TeHO»,
«HEe 3a4TeHO».
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CoOTHOLLEHNE NOKa3aTenewn, Kputepues 1 WKasbl OUEeHBaHUA pe3yribTaToB O6y'~IeHVIFIZ

YpoBeHb
Kputepun oueH1BaHNs koMneTeHLNi cchopmumpoBaH Llkana oueHok
HOCTU
KOMMEeTeHLNN

Mo Tecty nonyyeHo ©Gonee 50% npaBunbHbIX oOTBeTOB. [lO ba3zosniti 3auTeHo
KOHTpPONbHOW 1 nabopaTopHbiM  paboTam  MOMy4YeHbl  OLIEHKU Ypo8eHb
KOTAMYHOY» NN «XOPOLLOY, UIN «YOOBNETBOPUTENBHOY.
Mo Tecty nonydeHo 50% wn MeHee npaBumbHbIX OTBETOB W/Mnn Huxe He 3auteHo
3aaHuns KOHTPOMbHOM U NabopaTopHbIX paboT He BbINOSHEHBI. 6a3os020

YPOBHSI




