MuHo6pHayku Poccum
OEAEPAJ/IbHOE IOCYAAPCTBEHHOE BIOAYXETHOE OBPA30OBATE/IbHOE YYPEXXAEHUE
BbICLLEITO OBPA30OBAHMA
«BOPOHEXCKUM FOCYAAPCTBEHHbIM YHUBEPCUTET>
(Preoy BO «BI'y»)
YTBEPXJAIO
3aBeayoLmi Kadeapon
= % T Cnpota AnekcaHgp AHaTo/sibeBUY
Kadeapa TexHonornm o6paboTkM M 3aLmTbl MHOpMaLmm
05.03.2025
PABOYASA MPOrPAMMA YYEBHOM AUCUUMN/IUHDI

b51.B.05 AHa/1M3 60/bLUMX AAHHbIX

1. Koa u HaumeHoBaHMe Hanpas/ieHUA NOArOTOBKM:
09.04.02 MHdOpMaLMOHHbIE CUCTEMBI U TEXHOIOT MK

2. Npoduab nogroTroBKM/cneymanmsauyms:

CUCTeMbl NPUKNAAHOTO MCKYCCTBEHHOIO MHTE/IEKTa

3. KBanndukauma (cteneHb) BbINMyCKHMKA:
MarucTtpaTtypa

4, ®opma oby4eHHUA:

OuyHas

5. Kadbeppa, oTBevalowan 3a peaamsaymio AUCLMUNIIMHDI:
Kadeapa TexHonorum o6paboTkM M 3amTbl MHpOpMaLmUK
6. CoctaBUTE/IM NPOrpamMmbl;

lapwyrHa BepoHrka BMKTOpOBHA, K.T.H., AOLEHT

7. PeKoMeHpoBaHa:

Ne5 o1 05.03.2025

8. Yue6HbIM roa:

2026-2027

9. Llenun v 3agaum y4e6HOM AUCUMMIIMHBI:

Lienamn ocBoeHMA anCUMNAMHBI ABNseTCA HOPMMUPOBaHME Y CTYAEHTOB NPOodeCCUOHaIbHbIX
KOMMeTEHLMM B 061aCT1 pa3paboTKM M UCMOJIb30BaHUA CUCTEM 06pabOTKU M aHaIM3a 60JIbLUMX MAaCCUBOB
JaHHbIX (Big Data).

OcHoBHble 3aZla4M AMCLMMNIMHDIL

e O3HAKOMJ/IEHWE C 6a30BbIMM MOHATUAMM Big Data - aHaNMTUKM, M3ydyeHME OCHOBHbIX Moaenen
npeacTaBiieHus 60/IblUMX AAHHbIX, COBPEMEHHbIX METOAO0B M TEXHOJIOTMM, NPUMEHSIEMbBIX B
cUcTeMax aHasmsa 60bLIMX JaHHbIX;

* M3yYEHME M NPAKTUYECKOE OCBOEHME METOL0J/IOMMA U METOAMK aHaM3a M NPOrHo3vpoBaHmsa B Big
Data;

* OCBOEHWME CTyAEHTaMM COBPEMEHHBIX TEXHOJIOMMM, MNPUMEHAEMbIX B 06/1aCTM CO34aHUA MU
06CNyKMBaHMA BONbLUMX AAHHbIX.



10. MecTo y4ye6HOM gMUCUMNIMHBI B CTPYKType OONN:

AMCUMNIMHA OTHOCUTCS K AMCUMNIMHAM BapMAaTMBHOM YacTM 6a30BOro MoAyns yyebHoro nnaHa b1.B.

[na ycnewHoro oCBOEHMA HeO6XOAMMO MpeABapuUTE/IbHOE M3yYeHUe CAeayloWmx AUCLUMIINHE
MaTeMaTMyeCcKMe MeToibl B COBPEMEHHbIX MH(OPMALMOHHbIX TEXHOJIOMMAX, HEMPOHHbIE CETU M Fy6oKoe

obyyeHue, CUCTeMbl MOAAEPKKU MPUHATMA pPELLEHMH,

peLleHu.

He4YeTKne moJgesi1 U aJropmutmMbl MNMPpUHATUA

11. MNMnaHupyeMmble pesy/ibTaTbl 06yYE€HUSA NO AUCLUNIMHE/MOAYIIO (3HAHMA, YMEHWA, HaBbIKK),
COOTHECEHHbIE C NJIAaHUPYEMbIMU pe3yJibTaTaMU OCBOEHMSI 06pa3oBaTe/IbHOM NPOrpamMbl
(KoMneTeHUUAMU BbINMYCKHMKOB) U UHAUKATOPAMM UX AOCTMXEHMUA:

Koa v Ha3BaHMe
KOoMMeTeHumuu

MK-4 CnocobeH
NPOEKTUpPOBaTb
APXMTEKTYPY
nporpaMMHOro Cpe/iCcTBa

MK-6 CnocobeH onpefenatb
KayecTBO MPOBOAMMbIX
ucciea0BaHNMA,
o6pabatbiBaTb,
WMHTEeprnpeTUpoBaThb 1
opopMNATb pesy/ibTaTthl
NpoBe/IEHHbIX
uccaefoBaHUA U
npeacTaBAATb pe-3y/bTaTbl
npodeccuoHaIbHOMY
coobLecTBy

Koa v Ha3BaHMe
MHAMKaTopa
KOMMNeTEHLMM

MNK-4.1 Ymeet
onpefenAtTb COCTaB
KOMMOHEHTOB
MporpamMHOro
cpeacTsa

MK-6.1 Ymeet
o6pabaTbiBaTb AaHHbIE
NMPOBOAUMbIX
uccnefoBaHUA C
MCMO/Ib30BaHUEM
COBPEMEHHbIX METO/0B
aHanM3a MHGopMaumm 1
MHMDOPMALIMOHHbIX
TEXHOJIOr MM

12. O6bEM OUCLMIIMHBI B 3a4€THbIX egMHMLax/vac:

3/108

(DOPMa NMPpOMEXKYTOH HOM aTTectaumu:

3a4yeT C oLEeHKOoM

13. TpyAoeMKoCTb No BMAaM y4e6HOM paboTbl

3HaHMA, YMEHMA, HABbIKK

3HaeT TepMUHOJIOrUI0, 6Ga30Bble MOHATHA U
TexHonornun Big Data,0co6eHHOCTM paboThbl C
60NbMMM AAHHBIMM Pa3HbIX TMMOB M
nNpupoabl (CTPYKTYPUPOBHHBIMM,
NOJlYCTPYKTYPMPOBaHHbIMM,
HECTPYKTYPUPOBAHHbIMM) .

YMeeT NpMMeHATb COBPEMEHHbIE
TEXHOJI0MMM U MHCTPYMEHTbI B 06/1aCTH
06pabOTKM GOJIbLUMX AAHHbIX K
NPaKTUYECKMM 3aZa4am B Pas/IMyHbIX
NpeAMETHbIX 06/1acTAX ANA NOHUMAHMA WX
BHYTPEHHUX CBA3EM WM MPOLECCOB B
uccneayemMbix cUcTeMax.

YMeeT npoBognTb

aHa/IMTUYECKME UCCNIeA0BaHMA Ha GOJIbLIMX
06bemax JaHHbIX, C UCMOJIb30BaHMEM
COBpPEMEHHbIX METOZA0B aHa/im3a
MHDOPMaLUKM, NPUMEHATb COBPEMEHHbIE
TEXHOJI0MMM 1 MHCTPYMEHTbI B 061aCTH
06pabOTKM BO/bLUMX AaHHbIX K
NpaKTMYECKMM 3aJadyaM B pas/IMyHbIX
NnpeaMETHbIX 061acTaX ANA NMOHUMMaHUA MX
BHYTPEHHUX CBSI3eM M MPOLECCOB B
uccnefyembix cUCTeMax.



Bug yuyebHol paboTbl Cemectp 3 CemecTp 4 Bcero

AyauTOpHbIE 3aHATMA 0 36 36
JIEKUMOHHbIE 3aHATMSA 12 12
MpakTMyeckne 3aHATUA 0
JlabopaTopHble 3aHATMA 24 24

CamocToATenbHaA paboTa 0 72 72
KypcoBasa pa6oTa 0

[pomexyToyHasa aTTectauma 0 0 0
Yacbl Ha KOHTPO/Ib 0

Bcero 0 108 108

13.1. CogepkaHmMe AUCLUMIUHDBI

n/n HanmeHoBaHWe CoaeprkaHue paszena gUCUUNINHDI Peanusauua pasgena gMCLUMNAMHbBI C MOMOLLbIO
pasgena OHJIaMH-Kypca, JYMK
ANCUMNIIUHBI

1 Onpegenexne JleKummn no pasgeny Co3zaH 3/1EKTPOHHbBIM OHMaMH - KypC,
60/IbLIMX JaHHbIX. 1. bonbwure faHHble (big data) B MH(OPMALMOHHbBIX pasmelLeHbl MaTepuasibl K MPaKTUKYECKUM M
TexHonorumm TexHonorusx.MoHaTue bonblwMx AaHHbIX. NabopaTopHbIM paboTam.
XpaHeHWs 60/1bLMX Ocob6eHHOCTM c60pa, XpaHEHUS, 06PabOTKMU M aHaM3a https://edu.vsu.ru/course/view.php?id=10979
AaHHbIX. 60/bLUMX MACCMBOB AaHHbIX. Tpu V: 06BEM (volume),

ckopocTb (velocity), MmHoroobpasue (variety).
MCTOYHMKM 6O/bLIMX AaHHbIX. Mcrnoib3oBaHue
60/1bLUMX AaHHbIX B HayKe, 6uU3Hece,
rocyapcTBeHHOM ynpassieHun. Moaxoabl,
MHCTPYMEHTbI U METO/bl 06PabOTKM
CTPYKTYPMPOBaHHbIX M HECTPYKTYPUPOBAHHbIX
AaHHbIX 60/1bLUMX 06BEMOB

2.CpeacTBa MaccoBO-MNapasiesisHoM 06paboTKu
HeonpeaeNéHHO CTPYKTYPUPOBAHHBIX AaHHbIX -
pelieHnAmM Kateropmm NoSQL, anroputml
MapReduce, nporpammHble KapKacbl U 6U6IMOTEKMU
npoekTta Hadoop. ba3bl gaHHbIX NoSQL. BapuaHTbl
MoCTpOeHMA pacrpesenieHHbIX 6a3 AaHHbIX,
penavkauma, gpparmeHTauma. CornacoBaHHocTb. CAP-
Teopema. Knaccbl NoSQL 6a3 aaHHbIX. Mpumepbl CYB/
NoSQL. CeMericTBa cTon6u0B. pacosbie CYB/ .
JlabopaTopHble 3aHATUA MO pa3geny
JlabopaTopHasa pa6oTa Nei

CpeacTtBa NOCTPOEHUA pacnpeseseHHbIX
MHMbOPMaLMOHHbIX cucTem ans BigData. 0630p
BO3MOXHOCTEN.

JlabopaTopHasa pa6oTa Ne2

M3yyeHne 1 KoHDUIryprpoBaHME NPOrPamMMHOro
Komnaekca Apache Hadoop. PasmelleHuns Habopa
JaHHbIX MO 3aZjaHHOM TemMaTumKe.



n/n

HaumeHoBaHue
paszena
OUCUMMNINHDI

Mpouecc aHanun3a
60/1bLUMX AaHHbIX.
TexHonormm
aHanm3a 60/1bLUMX
OaHHbIX.

CoaeprkaHue pasgena AUCUMNIMHDI

Jlekummn no pasgeny

3. MeToAbl U TEXHUKM aHann3a, NPUMEHUMbIE K
60/1bLUIMM JaHHbIM: MeToAbl Knacca Data Mining:
obyyeHMe accouMaTMBHbIM NpaBUiam (aHr.
association rule learning), knaccudukauma (MeToabl
KaTeropmsaLlnn HOBbIX A@HHbIX Ha OCHOBE MPUHLMMOB,
paHee NMPMMEHEHHbIX K YXe Ha/IM4eCTBYIOLWMM
[aHHbIM), K/IaCTepHbIM aHan3, perpeccUOHHbIN
aHanm3. MHTerpmMpoBaHue pasHOPOAHbIX AaHHbIX M3
pa3HO06Pa3HbIX MCTOYHUKOB A1 BO3SMOXHOCTM
rny6uHHOro aHanau3sa. NMpumepsbl umdposas 06paboTKa
CUrHasIoB M 06paboTKa eCTECTBEHHOMO A3blKa
(BKtOYAsi TOHA/IbHbIM aHaM3); MalmHHOe 06yYeHue,
oby4yeHue c yumTtenem m 6e3 yuutensa, Ensemble
learning (aHrn.) - Ucnosib30BaHWe MOAENEN,
NMOCTPOEHHbIX Ha 6a3e CTaTMCTUYECKOro aHaam3a Man
MaLUMHHOro 06yYeHUA AN1A NOJTyHEHUA KOMMJIEKCHbIX
NMPOrHO30B Ha OCHOBe 6a30BbIX MoAe/NeN (aHr .
constituent models, cp. co cTaTUCTUYECKMM
aHcamb/ieM B CTaTUCTUYECKOM MEXaHMKe);
UCKYCCTBEHHbIE HEMPOHHbIE CETH, CETEBOM aHams,
ONTUMM3ALMA, B TOM YMCIE TEHETUYECKUE
asropuTMbl; pacno3HaBaHMe 06pa3oB.

4. AHaNUTUKA; MMMUTALMOHHOE MOZENMPOBaHME;
NPOCTPAHCTBEHHbIM aHanM3 (aHr. Spatial analysis) -
K/laCC MEeTOZ0B, MCMOJIb3YIOLWMX TOMOOr UHECKYIO,
reoMeTpUYeCKyton reorpadmyecKyto MHopmaLmio B
JaHHbIX; CTaTUCTUYECKUM aHa/In3, B KayecTse
npMMepoB MeToZ0B NpmBoaATcA A/B-TectupoBaHme U
aHa/M3 BpEMEHHbIX pAAOB; BU3yasiM3aumsa
aHa/IMTUYECKUX AaHHbIX - NpeAcTaB/eHue
MHbOPMaLMK B BUAE PUCYHKOB, AMarpamMMm, C
UCMO/Ib30BAaHWMEM MHTEPAKTMBHbBIX BO3MOXKHOCTEMN U
aHMMaLUMK KaK ANA NoyYeHMA pe3y/ibTaTtoB, Tak U
ANA UCMOJ/Ib30BaHUA B KaYeCTBE UCXOAHbIX JaHHbIX
ANA JanbHeWLero aHamsa.

JlaGbopaTopHble 3aHATMA MO pasgeny
JlabopaTopHas pa6oTa Ne3,4
JloOKYMEHTHO-OpMEHTMPOBaHHbIE pacrpeaesieHHble
CYBA. U3yyeHune ocHoBHbIX KiaccoB NoSQL CYB/,
rpadoBbiX, MY/IbTUKOJIOHOYHbIX, JOKYMEHTO-
OPMEHTMPOBAHHbIX, TUNA "MMA=3Ha4YeHne".
MpoeKTrpoBaHMe U pa3paboTka rpadoBoi 6asbl
AaHHbIX B CYB/l Neo4j Ha 3aaHHY0 TeMy. [ToMCKoBble
3anpocbl Ha A3bike Cipher.

Peasmsaumsa pasgena AUCUMIIMHBI C NMOMOLLbIO
OH/IaMH-Kypca, JYMK

Co34aH 3/1eKTPOHHBIM OHIAMH - KypC,
pa3MelLeHbl MaTepuabl K MPaKTUKYECKUM U
NabopaTopHbIM paboTam.
https://edu.vsu.ru/course/view.php?id=10979



n/n  HavmeHoBaHme CoaeprkaHue pasgena AUCUMNIMHDI

Peanusauma pasgena AUCUMNAMHBI C MOMOLLbIO

paszena OH/IaMH-Kypca, JYMK
ANCUMNIIUHBI

3 MeTozabl 5.MoHATUE NporHo3a 1 npeasuaenus. OTanuune Co34aH 3/1eKTPOHHBIM OHIAMH - KypC,
NPOrHO3MpOBaHMS. NPOrHO3MpoBaHUA OT NpeaBUAEHMSA. 3aKOH pa3meLLeHbl MaTepuasibl K MPaKTUKYECKMM U

pacnpegeneHusa cy4yarnHoM BeMYMHDI.
CTaTUCTMYECKME OLEHKM NapaMeTpoB.
JoBepuTtenbHble 061acTi. TeoprMsa MOMEHTOB.
KoppensumoHHbIM aHanms. Mcrnonb3oBaHue Mozenn
MHOYKECTBEHHOM JIMHEMHOM perpeccum Ans
NMpPOrHo3MpoBaHUA Nnokasartesnei. JoBeputesbHble
MHTepBaJibl /151 3aBUCMMOM NepemMeHHOMN.
CrnaxkmMBaHMe BpeMeHHbIX pAaAoB. JnHammyeckme
MoZzesm ¢ pacnpeaenieHHbIMM naramu. CtaumoHapHble
BpeMeHHble pAfbl. TeCTUpoBaHWE CTaLMOHAPHOCTMU.
KonHTterpauma. AHanM3 BpeMeHHbIX pAJoB.

6. AJanTUBHbIE U MYJIbTUM/IMKATUBHbIE METO/bI
NPOrHO3MpPOBaHUA. IKCMOHEHLMAIbHOE CrIaXKMBaHUeE.
ABTOperpeccmoHHble Mmogenn. Moaenn CKoNb3ALlero
cpeaHero. MHTerpnpoBaHHble NpoLecchbl.
MaeHTUbMKaumMsa aBTOperpecCMoHHOM Moaenu
CKo/b3ALero cpegHero. NMporHosuposaHue
MoZeNIAMM BPEMEHHbIX PAA0B. JloBepuTesibHble
MHTEepBasibl MPOrHo3a. JMCcnepcrMoHHbIN aHanu3
B/IMAAHUA KavyeCTBEHHbIX (pakTopoB. PaHrosbie
meToabl. DaKTOpHbIM aHaM3. MeToa r/iaBHbIX
dakTopoB. MHOromMepHoe LLKaMpoBaHue.
Knaccnueckas Mogenb MHOrOMEPHOrO LKa/IMPOBaHMA.
HemeTpuyeckme MeToabl. KnacTepHbii aHanms.
JMCKPUMMHAHTHbBIM aHanmn3. MHOromMepHbIi
CTaTUCTUYECKUIM aHaNu3.

JlaGopaTopHble 3aHATMA MO pasgeny
JlabopaTopHas pa6ota Ne5,6

Pa3paboTKka npoueayp aHanM3a faHHbIX Ha A3bike R
PaspaboTka npoueayp aHanmsa JaHHbIX Ha A3blke
Python

13.2. TeMmbl (pasgesibl) AUCUMIMIMHBI U BUAbI 3aHATUMI

Ne HanmeHoBaHMe JIEKUMOHHbIe

3aHATHA

MNpaKkTnyeckue

n/n  Tembl (pa3gena) 3aHATUA 3aHATHA

1 Onpepenenune 4 0 4
60/IbLUMX AAHHbIX.
TexHonormm
XpaHeHuUA
60/IbLUMX AAHHbIX.

2 MNpouecc aHanm3a 4 0 12
6O0/IbLUMX AAHHbIX.
TexHonormm
aHanmsa 60ablKMX
AaHHbIX.

3 MeTozpbl 4 0 8
NPOrHO3MPOBAHMA.

12 0 24

JlabopaTtopHble

NabopaTopHbIM paboTam.
https://edu.vsu.ru/course/view.php?id=10979

CamocTonTe ibHasn
pa6oTa

12

30

30

72

Bcero

20

46

42

108



14. MeToauyecKue yKasaHus A1 06Y4YalOWMXCS MO OCBOEHMUIO AUCLMI/IMHDBI

1) Mpy U3yYEHUM AUCLMNIMHBI PEKOMEHAYETCA MCMOJ/Ib30BaTh CAeAyLWME CPeACcTBA: PEKOMEHAYEMYHO
OCHOBHYHO W1 JOMO/IHUTENIbHYIO IMTEPATYPY; METOAMYECKME YKA3aHUA M NOCO6MA; KOHTPOJIbHbIE 3aZaHMA
[N 3aKpenIeHusl TEOPETMYECKOro MaTeprana; 3/1IEKTPOHHbIE BEPCUM YYEOHMKOB U METOANYECKUX
yKa3aHuM A5 BbINOJIHEHUA 1TAB6OPaTOPHO - NMPaKTUYECKMX paboT (MpU HEOBXOAMMOCTM MaTepUabl
paccblATCA MO 3/IEKTPOHHOM MoYTe).

2) Ana MaKCMMasIbHOTrO YCBOEHUS AUCUMINIMHBI PEKOMEHAYETCA NPoBeAEHME NMUCbMEHHOIO Onpoca
(TecTMpoBaHue, pelueHme 3a4a4) CTYAEHTOB Mo MaTepMaiam NeKLMM U TabopaTopHbix paboT. Moabopka
BOMPOCOB /151 TECTMPOBAHUSA OCYLLECTB/IAETCS HA OCHOBE M3YYEHHOI0 TEOPETMYECKOro MaTepmaa.
TakoM noaxoz Nno3eosifAeT NOBbICUTb MOTUBALMIO CTYAEHTOB NPU KOHCNEKTUPOBAHMMU NIEKLMOHHOIO
martepuana.

3) Npwu npoBeaeHMM NabopaToOPHbIX 3aHATMI 06ECMNEeYMBAETCS MAKCMMa/IbHAA CTEMNeHb COOTBETCTBMSA C
MaTeprasioM SIEKLMOHHBIX 3aHATMI M OCYLLECTB/SIETCA SKCNEPUMEHTa/IbHAs NPOBEPKa METO/I0B,
a/IFOPUTMOB M TEXHO/IOTUM, MPUMEHSAEMbIX B MHTE/INIEKTYa/IbHOM 06paboTKe MH(OPMALMK, U3NaraemMbix B
paMKax NeKkuu.

4) MNpu nepexofe Ha AUCTAHLMOHHBIM PEXUM 0BYYEHMA ANS CO3AAHUSA SNIEKTPOHHbIX KYpPCOB, YTEHMSA
JIEKUMM OH-JTalH M NpoBeAEHUSA STAbOPaTOPHO- NPAKTUYECKUX 3aHATUM MCMO/Ib3yeTCA MHDOPMALMOHHbIE
pecypcbl O6pa3oBaTe/ibHOro nopTasna "31eKTPoHHbIM yHMBepcuTeT BIY (https:\\edu.vsu.ru),
6a3MpyHoLLerocs Ha CMCTEME AMCTaHUMOHHOIo 06yyeHmsa Moodle, pa3BepHyTOM B yHUBEPCUTETE.

15. MepeyeHb OCHOBHOM M AOMOJIHUTENIbHON IMTEpaTypbl, PECYPCOB MHTEPHET, HEO6XO04MMbIX
ANA OCBOEHUSA AUCLMIMNI/IUHDI

Ne MNCTOYHUK
n/n
1 CupoTa, AnekcaHap AHaTonbeBMY. MeToabl M anropuTMbl aHasM3a AaHHbIX UM MX

moaenupoBaHMe B MATLAB : [yuyebHoe nocobue] / A.A. Cnpota .— CaHkT-lNetepbypr : 6XB-
Metepbypr, 2016 .— 381 c. : un. — bubamorp.: c. 371-374 .— Mpeam. yKas.: c. 377-381 .— ISBN
978-5-9775-3778-0.

2 MakwaHoB, A. B. bonbwune agaHHble. Big Data : yue6bHuWK ana By3oB / A. B. MakwaHos, A. E.
Kypasnes, /1. H. ToiHablkapb. — CaHKT-leTepbypr : JlaHb, 2021. — 188 c. — ISBN
978-5-8114-6810-2. — TeKCT : 3/IEKTPOHHbIN // JlaHb : 3NEKTPOHHO-6UMB/IMOTEYHAA CUCTEMA. —
URL: https://e.lanbook.com/book/ 165835 (aata obpaiweHma: 01.05.2024). — Pexkum goctyna:
[ANA aBTOPM3. MOJIb30BaTENIEN.

3 oK, B. A. JlorMyeckuit aHanms AaHHbIX : ydebHoe nocobue / B. A. oK. — CaHKT-leTepbypr :
JlaHb, 2020. — 80 c. — ISBN 978-5-8114-4180-8. — TeKCT : 3N1€KTPOHHbIN // JlaHb : 3NEKTPOHHO-
6ubnmoteyHas cuctema. — URL: https://e.lanbook.com/book/126935 (aaTa obpalyeHms:
01.05.2024). — Pexxuvm focTyna: ANA aBTOpM3. MOJIb30BaTe/IEN.

6) AONONHWUTENbHAsA SMTepaTypa:

Ne UCTOUYHMK
n/n
1 CuneH 4., MericmaH A., Anu M. OcHoBbl Data Science 1 Big Data. Python 1 HayKa o gaHHbIX/ A.

CuneH, A.MercmaH, M. Anm - M.: Mutep -2018. - 336 c.



MCTOYHMK

J1am, Y. Hadoop B aenctemm / Y. JIam. - M. : IMK Mpecc, 2012. - 424 c

MakKkuHHM, Y. Python 1 aHanu3 gaHHbIX / Y. MakKMHHM ; nepeBoj C aHr/IMMcKkoro A. A. CiMHKMHA.
— 2-0e u3ga., ucnp. 1 gon. — Mockea : AMK lNpecc, 2020. — 540 c. — ISBN 978-5-97060-590-5. —
TeKCT : 2NeKTPOHHbIM // JlaHb : 3NEKTPOHHO-6MBIMOTEYHas cucTema. — URL:
https://e.lanbook.com/book/131721 (aata ob6pawenma: 01.05.2024). — Pexxum goctyna: ana
aBTOpM3. MOJIb30BaTENEMN.

MeToabl U MoZeNnn UccnefoBaHUA CAOXKHbBIX CUCTEM M 06paBOTKM BObLUMX AaHHBIX :
MoHorpadma / U. 0. NMapamoHos, B. A. CmaruH, H. E. Kocbix, A. [l. XOMOHEHKO ; NoA peaakumemn
B. A. CMarmHam A. . XoMoHeHKo. — CaHKT-leTepbypr : /laHb, 2020. — 236 c. — ISBN
978-5-8114-4006-1. — TeKCT : 3/IEKTPOHHbIN // JlaHb : 3NEKTPOHHO-6UB/IMOTEYHAA CUCTEMA. —
URL: https://e.lanbook.com/book/126938 (aata obpaweHmsa: 01.05.2024). — Pexxmum goctyna:
[Ns aBTOPM3. NOJIb30BaTENEN.

M3yyaem Spark: MONHMEHOCHbIM aHanu3 AaHHbIX / X. Kapay, 3. KoHBUHCKM, M. BeHaenn, M.
3axapua. — Mocksa : AMK lpecc, 2015. — 304 c. — ISBN 978-5-97060-323-9. — TekcT :
3NEKTPOHHbIM // JlaHb : 3NEKTPOHHO-6MGMOTEYHaA cucTema. — URL:
https://e.lanbook.com/book/90118 (aata obpalueHua: 01.05.2024). — Pexxum aoctyna: ans
aBTOpM3. MOJIb30BaTENEMN.

Ocunenkos, A. M. Google Analytics 2019. lNonHoe pykoBOACTBO : pykoBoACTBO / A. M.
OcuneHkoB. — Mocksa : AMK lMpecc, 2019. — 748 c. — ISBN 978-5-97060-788-6. — TekcrT :
3/IEKTPOHHbIM // JlaHb : 3NeKTPOHHO-6UbAMoTeYHasn cnctema. — URL:
https://e.lanbook.com/book/ 140575 (gata o6paweHma: 01.05.2024). — Pexxmnm goctyna: ana
aBTOPM3. MOJIb30BaTENEN.

Huaxem, M. I'padoBbie anropmMtMmbl : pykoBoacTBo / M. Huaxem, 3. Xongep ; nepeBog c
aHrmMckoro B. C. flueHkoBa. — MockBa : AMK Mpecc, 2020. — 258 c. — ISBN
978-5-97060-799-2. — TeKCT : 3/IEeKTPOHHbIM // JlaHb : 3NEKTPOHHO-6UB/IMOTEYHAA CUCTEMA. —
URL: https://e.lanbook.com/book/140578 (aata obpaweHmsa: 01.05.2024). — Pexxmum goctyna:
[Ns aBTOpM3. NOJIb30BaTENEN.

BoHuaHWHK, M. AHanu3 coumasibHbIX Meama Ha Python. M3BnekaiTe M aHaIM3MPyMTE faHHble U3
BCEX Yro/IKOB CoLMasibHOM NayTuHbI Ha Python / M. BoHUaHWHM ; NepeBoz C aHrnicKkoro A. B.
JloryHoBa. — Mocksa : [IMK lMpecc, 2018. — 288 c. — ISBN 978-5-97060-574-5. — TeKcT :
3NIEKTPOHHbIM // JlaHb : 31eKTPOHHO-6UbAMOTEYHan cnctema. — URL:
https://e.lanbook.com/book/108129 (aaTa obpalyeHmsa: 01.05.2024). — Pexunm goctyna: ans
aBTOPM3. NONb30BaTENEN.

l'ynakos, B. K. CTpyKTypbl 1 anropuTmbl 06paboTKM MHOrOMEPHbIX AaHHbIX : MmoHorpadusa / B. K.
lN'ynakos, A. O. Tpy6akos, E. O. Tpy6akoB. — 2-e u3a., ctep. — CaHkT-leTepbypr : JlaHb, 2021.
— 356 c. — ISBN 978-5-8114-7965-8. — TeKCT : 3/1I€KTPOHHbIM // JlaHb : 3NEKTPOHHO-
o6ubnmnoteyHasa cmctema. — URL: https://e.lanbook.com/book/169812 (pata obpalyeHus:
01.05.2024). — Pexkmum JocTyna: ansi aBTopu3. Nosib3oBaTenen.



B) MH(OPMALMOHHbIE 3/IEKTPOHHO-06pa3oBaTe/ibHble PeCcypchbl:

Ne
n/n

MCTOYHMK

INEeKTPOHHbIM KaTasor Hay4HoM 6M6MOTEKM BOPOHEKCKOro rocyjapCTBEHHOMO
yHuBepcuTteTa. - (http // www.lib.vsu.ru/).

O6pa3oBaTe/ibHbIM MopTan «INEKTPOHHbIM yHMBEpPCUTET BIY».- (https://edu.vsu.ru/)

OBbC «YHuBepcuTeTCcKas 6uobmoteka online» - KoHTpakT Ne3010 06/28-24 ot 28.12.2024.Cpok
AEeMCTBUA KOHTPAKTa: C AaTtbl ero nognucanma go 10.02.2026 r.

NHdOopMaLMOHHO-TEIEKOMMYHMKaLUMOHHasA cucTteMa «KoHTekcTym» (HaumoHanbHbIM updpoBom
pecypc «PYKOHT>») Aorosop AC-208 ot 01.02.2021 nponoHruposaH go 01.02.2027

3BbC JlaHb JMueH3uoHHbIM aorosop Ne3010, (c 01/03/2024 no 28.02.2025) 06/02 24 ot
13.02.2024 (c gononHuTeNbHbIM cornaweHnem Nel ot 14.03.2024)

DNeKTpoHHas 6mbnumoteKka BIry, Jorosop NeJC-208 ot 01.02.2021 ¢ OO0 «LUKB «BMBKOM>» 1
000 «AreHTcTBO «KHUra-CepBuc» 0 co3gaHmMm IIEKTPOHHOM 6MbamnoTeku BIY, (c 01.02.2021
no 31.01.2027)

16. MNepeyeHb y4e6HO-MeTOoAMUYECKOro o6ecneyeHms ANA CaMOCTOATe/IbHOM pa6oThbl

Ne
n/n

NcTOYHMK

Hectepos, C. A. OCHOBbI MHTE/IZIEKTYa/IbHOIO aHa/IM3a AaHHbIX. /labopaToOpHbIM NMPaKTUKYM :
y4yebHoe nocobure / C. A. HectepoB. — CaHkT-lMeTepbypr : JlaHb, 2020. — 40 c. — ISBN
978-5-8114-4509-7. — TeKCT : 3NEKTPOHHbINA // JlaHb : 3NEKTPOHHO-6MBAMOTEYHAA CUCTEMA. —
URL: https://e.lanbook.com/book/130181 (aata obpaweHmsa: 01.05.2024). — Pexxum goctyna:
ANS aBTOpPM3. MoJsib30BaTesNeN.

bytakos, H. A. O6paboTka 60/blMX gaHHbIX C Apache Spark : yye6HO-meToaMYeCKoe nocobue /
H. A. bytakos, M. B. MeTpos., 4. HacoHoB. — CaHkT-MeTepbypr : HKY MTMO, 2019. — 50 c. —
TEKCT : 3N1IeKTPOHHBIM // JlaHb : 3/IEKTPOHHO-6M6MoTeYHaa cuctema. — URL:
https://e.lanbook.com/book/ 136573 (pata obpaweHmsa: 01.05.2024). — Pexmum gocTyna: ans
aBTOpM3. NOJIb30BaTENIEN.

enesHos, M. M. MeToabl U TEXHOJIOTMM 06PABGOTKU GOJILLUMX AaHHbIX : yY4EeOHO-MeToAMYEeCKoe
nocobue / M. M. enezHoB. — MockBa : MUCU - MI'CY, 2020. — 46 c. — ISBN
978-5-7264-2193-3. — TeKCT : 3/IEKTPOHHbINA // JlaHb : 3NEKTPOHHO-6UBIMOTEYHAA CUCTEMA. —
URL: https://e.lanbook.com/book/ 145102 (pata obpalieHma: 01.05.2024). — Pexmm gocTyna:
[N aBTOpPM3. NOJIb30BaTeNIEN.

MHbopmMaumoHHble pecypcbl O6pa3oBaTesibHOro nopTasna "INeKTPOoHHbIM yHuBepcuTeT BIY
(https:\\edu.vsu.ru)


http://www.lib.vsu.ru/)

17. O6pa3soBaTre/ibHble TEXHOJIOMMU, UCMOJIb3yeMble NMpHU peannsaunmn y4e6HOM AUCLMIIHDI,
BKJ/Il0YaA AUCTaHLUMOHHbIe obpa3oBaTesibHble TexHonormu (40T), aneKTpoHHoe oby4yeHue (30),
CMelaHHoe oby4yeHue):

Ana peanusaummn yqe6Horo npouecca MCnoJib3yrnTcA:

1. MO Microsoft B pamkax nognucku “Imagine/Azure Dev Tools for Teaching”, gorosop

Ne3010-16/96-18 o1 29 gekabpa 2018r.
2. MO MATLAB Classroom ver. 7.0, 10 KOHKYPEHTHbIX 6ECCPOYHDBIX JIMLLEH3MM Ha KaxKablM,

KoMnoHeHTbl: Matlab, Simulink, Stateflow, 1 Tyn6okc, N 21127/VRN3 o1 30.09.2011 (3a cuet

npoekta EK TEMPUS/ERAMIS).
3. MO MaTnab B pamKax NOAMMCKU YHUBEPCUTETCKAsA JIMLIEH3US Ha MPOrPamMMHbIM KoMnieke anst BM

- MathWorks MATLAB Campus-Wide Suite no gorosopy 3010-16/118-21 ot 27.12.2021
4. Mpy NpoBEAEHUU 3aHATUM B AUCTAHLMOHHOM PEXKMME 0BYYEHUS MCMOJb3YTCA TEXHUYECKUE U
MHdOpMaLMOHHbIe pecypcbl O6pa3oBaTe/ibHOro nopTasia "DNEeKTPOHHbIM YHUBepcuTeT BIrY
(https:\\edu.vsu.ru), 6a3mpytoLeroca Ha cUcTeMe AMCTaHUMOHHOro o6y4yeHmsa Moodle, pasBepHyToM
B YHMBEpPCUTETE.
Apache Spark Hadoop (http://hadoop.apache.org) - NpOEKT C OTKPbITbIM MCXOAHbIM KOAOM
MongoDB — [OKYMEHTOOpMEHTMPOBAHHAA CMCTEMA yMnpaBsieHMA 6a3aMM JAHHbIX C OTKPbITbIM
McxoaHbIM KogoMm ( knacc b/ - NoSQL) (http://www.mongodb.com).
CYBA Neo4j Aura (6e3cepBepHasa o6nadHasa rpacdosas CYb/).
A3bIK NporpaMMMpOBaHUA 06PabOTKMU AaHHbIX - R (https://www.r-project.org/).
A3bIK nporpammmpoBaHma Python.
Mpu NpoBeAeHUN 3aHATMA B AUCTAHUMOHHOM PEXMME OB6YYEHMA MCMO/b3YIOTCA TEXHUYECKME M
UHpOpMaLMOHHble pecypcbl O6pa3oBaTesibHOro mnopTasa "INEeKTPOHHbIM yHuBepcuTeT BIY
(https:\\edu.vsu.ru), 6asupyloLLeroca Ha CUCTEME AMCTaHLUMOHHOro o6y4yeHus Moodle, pa3sepHyToM
B YHMBEpPCUTETE, a Takke Apyr1e JOCTynHble pecypcbl ceTu MHTepHerT.

o U
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18. MaTepHasibHO-TEXHMYECKOoe obecnevyeHue AUCLMIIMHDIL
1. 394018, r. BopoHex, nsowanb YHMBEpPCUTETCKanA, 4. 1, kopnyc 1a, ayamtopma 290

YyebHas ayamMTopma: crneyuanmsnpoBaHHaa Mebenb, KoMnbloTep npenogasatens Pentium-G3420-3,21Tw,
MoHMTOop € KK 17", MyIbTUMEAUMHBIM NPOEKTOP, 3KpaH. CucTeMa ANa BuAeoKoHdepeHumI Logitech
ConferenceCam Group v HOyT6yK 15.6°’ FHD Lenovo V155-15API

MO: OC Windows v.7, 8, 10, Ha6op yTMaut (apxusatopbl, darn-meHeaxepsl), LibreOffice v.5-7, Foxit PDF
Reader

cneumanusMpoBaHHasa Mebesb: AoCcKa mesioBas 1 WwT., ctosbl 31 WT., CTy/bA 64 WT.; BbIXxo B MHTEpHeET,
A0CTYN K hoHAAM Y4e6HO-MEeTOANYECKOM JOKYMEHTALUMMU U SNIEKTPOHHBIM U3AAHUAM.

2. KoMnbloTepHbIM Knacc (oamH 13 Ne1-4 kopn. 1a, aya. Ne 382-385). Yue6Haa ayauTopmsa: NepcoHasibHbie
KoMnbloTepbl Ha 6a3e i3-2120-3,3ITy, MoHMTOpbI KK 19”7 (16 WT.), MyNbTUMEAMMHbIM NPOEKTOP, SKPaH.

MO: OC Windows v.7, 8, 10, Ha6op ytuauT (apxuBatopsbl, dann-meHegkepbl), LibreOffice v.5-7, Foxit PDF
Reader

16 WT., cNneumasmsmpoBaHHas Mebesb: JoCKa MapKkepHasa 1 WT., cTosbl 16 WT., CTyAbA 33 WT.; AOCTYN K
doHAaM y4ebHO-MeToANYECKOM AOKYMEHTAUMM WM 3NIEKTPOHHBIM M3J4AHMSAM, AOCTYM K 3/1€KTPOHHbIM
OGUOIMOTEYHBIM CUCTEMAM, BbiX0A B MIHTEpPHET.

19. OueHo4YHble cpeACcTBa ANA NPOBEAEHMS TEKyLEeN U NPOMEXKYTOYHOM aTTecTaumm

MopAAoOK OLUEHKM OCBOEHMA 0BYYarWMMMCA YY4EeBHOro maTepuana onpeaenseTcs COoAeprKaHMEM
cnefyolmx pasfesioB AMCUMUNINHDI:


http://hadoop.apache.org/
http://www.mongodb.com/
https://www.r-project.org/

Ne Paspensl Koa KoMneTteHuumn Koz nHamkaTopa OueHo4Hble

n/n  AUCUMMJIUHDI cpeacTBa AnA
(Moaynmn) TeKyLen

aTTectaumm

1 Pa3zgennbl 1-3 MK-4 CnocobeH MNK-4.1 Ymeet YCTHbINM onpoc,
Onpeaenenve NpPoeKTMpoBaTb onpefenaTtb COCTaB cobecesoBaHuMe.
60/IbLUMX JaHHbIX. apXUTEKTYpPY KOMIMOHEHTOB KoHTposbHas
TexHonorum NpoOrpaMMHOro CpeAcTBa  MPOrpamMMHOro pa6oTta no
XpaHeHUA 60JbLUMX cpeacTBa COOTBETCTBYOLUM
JaHHbIX. paszesaMm.
MNpouecc aHanu3a JlabopaTopHbie
6O/IbLIMX [AHHBIX. pabotbl 1-6
TexHonoruu
aHaM3a 60/1bLUMX
JaHHbIX.

MeToapl
MPOrHO3MPOBaHMA.

2 Pasgenbl 1-3 MK-6 CnocobeH MK-6.1 Ymeet YCTHBIM onpoc,
Onpeaenenuve onpefenAtb KayecTBo obpabatbiBaTb cobecefoBaHMe.
60/IbLUMX [aHHBIX. NMPOBOAUMbIX AaHHble NpoBoaMMbIX  KoHTposibHas
TexHonoruu nccnesoBaHUM, MCCnesoBaHUN C pa6oTta no
XpaHeHMA 60/bLIMX obpabaTbiBath, MCMNOJIb30BaHUEM COOTBETCTBYHOLLMM
JaHHbIX. MHTepnpeTupoBaTb M COBPEMEHHbIX paszenam.
Mpouecc aHanmsa opopMAATbL pesy/ibTaThl MeToA0B aHa/m3a JlabopaTopHbie
60/1bLUMX JaHHbIX. NpoBeAEHHbIX UHdOpMaLUKU 1 pa6oTbl 1-6
TexHonorum nccnesoBaHUM U MHDOPMaLIMOHHbIX
aHaM3a 60/1bLMX npeacTaBnATb pe- TEXHONOT MM
JaHHbIX. 3y/ibTaThl
MeToabl npodeccroHaIbHOMY
NPOrHO3MPOBaHMA. coobLiecTtBy

3

MNpomeKyTouHaa aTTectauma
®opMa KOHTPO/Is - 3a4eT C OLLEHKOM
OueHOoYHbIE CpeacTBa A/l NMPOMEXKYTOYHOM aTTecTaumm
TeKyLWMIM KOHTPO/1b YCNEBAEMOCTH MO AUCLMIIIMHE OCYLLECTB/IAETCA C MOMOLLbIO C1eYHLWMX OLEHOYHbIX
CpeACTB:
YcmHbIli onpoc Ha NpakmMu4ecKux 3aHAmMuUAx
KonmposbHas paboma no meopemuydeckoll Yacmu Kypca
JlabopamopHsbie pabomai

20 TunoBble OUEHOYHble CpeAcTBa M MeTOAMYECKMe MaTepualibl, onpegenswwme npoueaypbl
OoLEeHUBaHUA

20.1 TeKywWwMi KOHTPOJIb YCNEBAEMOCTH



Ne HamnmeHoBaHMe
n/n | oueHo4YHOoro cpeacTBa

NMpepcrasneHue
OLEeHOYHOro cpeAcTBa B

cdhoHge

KpuTtepuu oueHku

3aaHuN,
npeaycmaTtpuBaroLpe
pa3paboTKy, TECTUPOBAHME U
3KCMJlyaTaumio mogenem m
a/IfOPUTMOB aHa/IM3a AaHHbIX
C UCMo/Ib30BaHMEM
pas/IMYHbIX METOZOB
0o6y4yeHus.

1 YCTHbIM onpoc Ha Bonpochbl no MpaBUbHbIM OTBET - 3a4TEHO,
N1abopaToOPHbIX 3aHATUAX Temam/pasgenam HenpaBWJIbHbIA UM NPUHLMMMAIBHO
ANCLUMNANHDI HETOYHbIM OTBET - HE 3a4TEHO
2 KoHTpobHble 3ag4aHKMA MO TeopeTnyeckue Bonpochl No LlIkana oueHMBaHMA COOTBETCTBYET
pasgenam AUCUMMNAMHBI, Temam/pasgenam npvBeaeHHoM B pa3gene 20.2
TecThbl AUCUMMNIIUHDI
3 JlabopaTtopHasa paboTta Coaepxu1T 6 nabopaTopHbIX Mpu ycnewHom BbINOAHEHMM paboT B TeyeHme

cemecTpa PUKCMPYETCA BO3MOXKHOCTb
OLEHMBAHUSA TOJIbKO TEOPETMYECKOM YacTH
JOVCLUMIIMHBI B XO4€E MPOMEKYTOYHOM
atTecTauuu (3aveta), B MPOTUBHOM CJlyyae
npoBepKa 3aZaHMa No 1abopaTtopHbIM
paboTaM BbIHOCMTCA Ha 3K3aMeH.

Mpumep Tecta U KOHTPOJIbHbIX 3aAaHMI\:1

MpuBeAEHHbIE HMXKE 3a4aHUA PEKOMEHAYETCA UCMO0/Ib30BaTb NPU NpoBeAeHUU
ANArHOCTMYECKMX paboT A1A OLEHKM OCTAaTOUYHbIX 3HAaHUM MO AUCUMIIMHE

KomneteHuyusa MK-4, MK-6

1. O COOTHOLLEHMM aHA/IOTOBOM M LMPOBOM MHDOPMALMM:

1. bonbWKMHCTBO AaHHbIX B MMpe B 2019 rogy cogeprkaioch:

i. B uudpposom Buae

ii. B aHanoroBom BMae

2. B KaKOM BEKe NMpom30LLEN NepeBeC 06bEMOB HAKOM/IEHHbIX YE/10BEYECTBOM AaHHbIX B CTOPOHY

undpoBbIX?

3. O6BEM HaKOMJ/IEHHbIX Ye10BEYECTBOM UMMDPOBbIX AaHHbIX Ha 2019 rog mamepserca:

i. NeTabarTamm
ii. 3eTTabarTamm
iii. Dxk3abamTaMm

iv. MoTTabaritamm

4. Ckonbko MetabanT B 3eTTabamnte?

2. Mctopua 60NbLUMX AaHHbIX

1. YKaxkuTte aKTop, CNOCO6GCTBOBABLUMM MOSAB/NEHMIO TPEHAA GObLIMX AAHHbIX

i. MapKeTMHFOBbIe KaMnaHMKM KpYnHbIX Kopnopaumﬁ

ii. CHMXKEHMEe n3aepXKeK Ha XpaHeHMe AaHHbIX

iii. MoABNeHWe HOBbIX TEXHONIOrUIM 06PABOTKM MOTOKOBbLIX AAHHbIX

iv. BbInyck 6a3 AaHHbIX C 06pabOTKOM JaHHbIX B MAMATU

2. Kakue BepoATHble pa3oyapoBaHWA TpeHJa GOJbLIMX AAaHHbIX?




i. M3-3a yrpo3bl 6€30MacHOCTM JIMYHOM KM3HU (privacy) rparkaaH 6yayT YC/IOXKHEHbI Npoueaypbl c6opa
JAAHHbIX, YTO NPUBEAET K NaZEHMUIO LEHHOCTU GOJIbLUMX AAHHbIX.

3. OTMeTbTe 3Ha4YMMble COOBbITMA, MOBIMABLLME HA DOPMUPOBaHME TpeHAa GOJbLUMX AAHHbIX:
i. PaspaboTka Hadoop

ii. U306peTeHne npuHumMna MapReduce

iii. PaspaboTKa sA3blka Pyhton

iv. Nobeaa Deepblue B MaTye ¢ .KacnapoBbim.

3. OnpeaeneHune GONbLUIMX JaHHbIX:

1. BbibepuTe BepHbIM OTBET

i. bosblLMeE AaHHbIE - 3TO 06paboTKa UJIM XpaHeHUe 6onee 1 T6

MHbOpMaLMH.

ii. Mpo6aemMa 60/1bLIMX AaHHbIX - 3TO TaKasa Npob6iemMa, KorAa npum CyLLeCTBYHOLWMX TEXHOIOMUAX XPaHEHMS
M 06paboTKM CyLLIHOCTHAA 06paboTKa JaHHbIX 3aTPyAHEHA M/IM HEBO3MOXKHA.

iii. bosblwMe gaHHbIe - 3TO orpoMHas PR-aKuMa KpynHbIX BEHAOPOB U He 6osiee Toro.

iv. Bo/IbLUMeE AaHHbIe - 3TO ABJIEHUE, Koraa UMdpoBble AaHHble Hauboiee NOJIHO NPeLCTaBAAT
U3yYaeMbli O6BEKT.

2. BblbepuTe HeBepHbIM OTBET:
i. bonblMe gaHHbIe - 3TO AaHHble 06bEMa cBbiwe 1 T6

ii. Mpo6ema 60/1bLLMX JaHHbIX - 3TO Npo6siIeMa, Koraa npu CyLLEeCTBYOLWMX TEXHOJIOMUAX XPaHEHUA M
00pabOoTKM CYLLHOCTHaA 00paboTKa AaHHbIX 3aTpyAHEHA MM HEBO3MOMKHA.

iii. Bo/blUME AaHHbIE - 3TO TpeHA B 061acTh UT, NogorpeBaeMblii MAPKETUMHIOBbIMU KaMMaHUSMM
KPYMHbIX BEHAOPOB.

iv. bonbluMe faHHbIe KaK NpaBuJ/Io HE CTPYKTYPMpPOBaHbI.

3. OTMeTbTe Te U3 BapMaHTOB, B KOTOPbIX JaHHble CTPYKTYPUPOBaHbI:

i. JaHHble 0 nNpoJajkax KOMMaHWW, NpeacTaB/eHHbIE B BMAE NMOMECAYHbIX OTYETOB B hopmate MS Word.
ii. Tabnmua ¢ exxeaHEBHbIMM MOKa3aHMAMM TEMMNEPATYpbl NOMeLLEHUA 3a rog B darne dopmara csv.
iii. TekcT negarormyeckor noambl A.C. MaKapeHKo, npeacTaB/ieHHbll B dopmate PDF.

iv. bBUbIMoTeKa prabMOB, NpeacTaB/eHHbIX B (hopmaTe mpeg4 Ha

OZIHOM EeCTKOM JMCKe.

4. XapaKTtepucTtmku Big Data:

1. MepeuncanTte YeTblpe OCHOBHbIX XapaKTepucTuku Big Data:

i. Virtualization, Volume, Variability, Vehicle

ii. Variety, Velocity, Volume, Value

iii. Verification, Volume, Velocity, Visualization

iv. Video, Value, Variety, Volume

2. Boibepute

2. BblbepuTe HeBepHOE BbiCKa3biBaHME:

i. Bo/ibluME 06BEMBI JAHHbIX MPMBOAAT K C/1abOM MX CTPYKTYpM3aLMM, MOSTOMY NOAB/SETCA TaKoe
pa3Hoo6pasme AaHHbIX.

ii. YBENMUMBLLAACA NPOMU3BOAUTENBHOCTb TEJIEKOMMYHMKALMOHHBIX KaHa/I0B NpUBesa K pocTy 06BbEMOB
nepeaaBaemon MHdopmaumm.



iii. YaelwesneHne cucteM XpaHeHMA Ha eauHULy MHPOpPMaLMK NPUBEJIO K POCTY PbiHKA 6O/bLUMX AaHHbIX.
iv. bosbwoe pa3Hoobpasue UCTOYHMKOB JaHHbIX

3. OTMeTbTe HeBepHoe NoHMMaHMe Variety B KOHTEKCTE XapaKTepUCTUK

Big Data:

i. BblcOKasA CKOpOCTb FreHepUPOBaHUA AaHHbIX.

ii. PasHble TMMbl AaHHbIX B KOJIOHKax Tabamu, pensaumoHHbix CYBJ.

iii. PasHoo6pa3ne oTpacieM, SBASAIOLMXCA UCTOYHMKAMM AaHHbIX.

iv. PasHoo6pasme TMMNOB JaHHbIX, BK/IOYAKOLWMX B Ce€0A CTPYKTYPK-

pOBaHHbIE, NONYCTPYKTYPUPOBAHHbIE M HECTPYKTYPUPOBAHHbIE.

5. MpuHuMn MapReduce

1. MpuHuMn MapReduce cocToMT B TOM, YTOOGbI

i. MpOM3BOAUTL BbIYMC/IEHMA Ha Y3nax, rae MHMopMaumsa M3HaYalbHO Obllla COXpaHeHa
ii. Mlcnonb3oBaTb BbIUMC/IUTE/IbHBIE MOLLHOCTU CUCTEM XPaHEHMA

iii. Mcnonb3oBaTb yHKLUMOHA/IbHOE NPOrPaMMMPOBAHME AJA PELLEHMA 3aa4 MAaCCUMBHO-Mapasiie/lbHOM
006paboTKM

2. BblbepuTe o4HO HeBepHoe BbiCKa3biBaHMe npo MapReduce:

i. MHTepdenc ana maccoBo-napasnienibHoM 06paboTKM AaHHbIX, FA€ BblYMCIEHUS NPOU3BOAATCA HA y31aX,
rae MHgopmauma M3HavyasibHO Gblla COXpaHEHa

ii. MapReduce - 310 gBe onepaumu: pacnpegeneHns U COOpKU AaHHbIX

iii. MapReduce 6bin npuayMaH paspaboTtymkamm Hadoop

iv. MapReduce 6bin aHOHCMpOBaH pa3paboTynmkamm Google

3. KaKoB TeopeTUYeCcKMi NMpMpOCT NPOM3BOAMTENILHOCTU MpU MOACYETE

ymca CN0B B TEKCTe npu paboTe MapReduce npu nepexoze oT O4HOrO y3/1a K ABYM?
6. TexHOI0rMM XxpaHeHus

1. Kakne 13 cneaytolmx texHonormi CYB/l He ncnonb3yoT npyvHumn MapReduce

i. Hadoop

ii. Cassandra

iii. HDInsight

iv. Redis

2. Kakne CYB/] NONHOCTLIO NOJIaraloTca Ha onepaTUBHYHO NamATb NPU XpaHEHUM MHDOPMaLIMK:
i. Oracle Exalytics

ii. SAP HANA

iii. BigTable

iv. HBase

3. B 4éM MpenMmyLLEeCTBO KOJIOHOYHO-OpUEHTMpPOBaHHbIX CYB/?

i. OHM MO3BOANAIOT BbINONHATL 601€e cnoxHble SQL-3anpockl MO CPaBHEHMIO C penAuMoHHbIMM CYB/]
ii. OHM NO3BONAIT AMHAMMYECKM AOMNONHATb COAEPIKAHME 3anMCeEN HOBbIMM MONSMU
iii. OHM MMeloT Bonee rMOKME BO3MOXKHOCTM aHAIMTHKM.

iv. OHM No3BONANT 3PPEKTUBHO AeNaTb MEKKOIOHOYHbIE CPaBHEHMS.

7. «[lecovyHnua» B aHa/IMTMYECKOM npouecce



1. Ana yero aHaNUTMKY HEOBXOAMMA «MECOYHMULA»?

i. lna BbICOKONPOM3BOAUTEIbHOM aHA/IMTMKM 3@ CHET UCMOJIb30BaHUSA onepaTMBHOM NamsTH 1 inDB
onepaumm.

ii. ANnA XpaHeHUA BCeX MOJIyYEHHbIX OT 3aKa3uuKa JaHHbIX.
iii. lnAa nocTpoeHua oTYETOB O pe3y/ibTaTax aHaam3a
iv. AnA CHWXeHMA 3aTpaT, CBA3aHHbIX C PEN/IMKALMEN AAHHbIX

2. Kakue 13 cnepyrowpx cpeacTs pasyMHO MCMNOJIb30BaTb A1 aHa/IM3a JaHHbIX, NpeCTaB/IEHHbIX
€[IMHCTBEHHbIM CsV-darsioM pa3mepa 6onee100l6:

i. Hadoop

ii. Data Warehouse

iii. «MNeco4yHMua»

iv. Python

3. BoibepuTe BepHoe yTBEPXKAEHME:

i. Data Warehouse co3galTca ans npoBepKU rMNOTE3 MpU aHain3e OO/bLUMX AaHHbIX.
ii. «MlecoyHunua» Mcnonb3yeTcs ANA CHUKEHMSA Harpysku Ha ocHoBHoWM Data Warehouse.
iii. Kaxkabivt Data Warehouse aonxkeH coaep:katb «MeCOYHULY>.

iv. «lecoyHnuya» HeobxoaMMa ANA NOGOro Mpouecca aHaMTHKK.

8. CRISP-DM

1. PaccTtaBbTe nocnegoBaTe/IbHOCTb 3TANOB NPOEKTa aHa/IMTUKM B cooTBeTCTBMM C CRISP-DM.
i. MoHMMaHWe 6u3Heca (Business understanding)

ii. MoHnmaHme aaHHbIX (Data Understanding)

iii. MogroToBKa AaHHbIX (Data Preparation)

iv. MogennpoBaHue (Modeling)

v. OueHka (Evaluation)

vi. BHegpeHune (Deployment)

2. Ha kakom m3 3tanos npouecca CRISP-DM npoucxoamt npoBepKa rmnotes?

i. MoHMMaHWe 6usHeca (Business understanding)

ii. MoHMmaHMe aaHHbIX (Data Understanding)

iii. MogenmpoBaHue (Modeling)

iv. OueHka (Evaluation)

3. Bbl AsBnsieTech BnaaesibLueM M aHaIMTMKOM B KoMnaHuu u3 10 yesioBeK, B KOTOpoM TpebyeTcs
npoaHanmM3ampoBaTtb NpoAaxu 3a 1 rog (1 MaH. npogaxk). Kakue m3 atanos CRISP-DM MOXKHO onycTmTb:

i. MoHMMaHWe 6usHeca (Business understanding)

ii. NMoarotoBka gaHHbIX (Data Preparation)

iii. MogennpoBaHue (Modeling)

iv. OueHka (Evaluation)

9. Hadoop

1. Npurmep 6naropasyMHoOro ucnonb3oBaHWa Hadoop
i. AHanns 10 '6 aaHHbIX.

ii. ExkeagHeBHOe coxpaHeHMe AaHHbIX TEMMNEpPaTypbl, NOCTyNakLWMX CO BCex ropogos Poccuu (no ogHomy
NoKasaHM1Io Ha ropog, Bcero ropogos 1100 wr).



iii. MoceKyHAHOe coxpaHeHMe AaHHbIX TeMnepaTypbl, NMOCTyNaKLWmMX CO BceX ropogos Poccum (mo ogHomMy
nokasaHuto Ha ropog, scero ropogos 1100 wr).

iv. MocTpoeHue rpacmka nysbca NauMeHTa B peasibHOM BPEMEHM.

2. HaunHas ¢ KaKmMx pa3MepoB AaHHbIX 060CHOBaHHO NMpUMEHEHME KnacTtepa Hadoop as1a XpaHeHuA
JaHHbIX?

i. 100re

ii. 1T6

iii. 100T6

iv. 1M6

3. Hadoop - a70:

i. Ha6op yTUAMT, 1 NpOrpaMMHbIM KapKac ANA BbINOJIHEHWA pacnpeAesEHHbIX NPOrpaMM, paboTaroLmx Ha
Knactepax.

ii. PacnpeaenénHaa CYB/, nossonsiowaa obpabaTbiBaTb 60/blUME AAHHbIE.
iii. A3bIK BbINONHEHMA 3a4aHUM B NapaamMrme MapReduce.

iv. PacnpesaenéHHaa danioBas cMcTeMa, NpeAHasHaveHHas AnA XpaHeHus daiioB 60/bloro o6béma.

—_

Mepeyncimte YeTbipe OCHOBHbIX XapaKTepucTuKM Big Data:

. Virtualization, Volume, Variability, Vehicle

. Variety, Velocity, Volume, Value
Verification, Yolume, Velocity, Visualization
Video, Value, Variety, Volume

AN W N =

OTBeT: 2

2. YKarKute cooTBeTcTBue

JleBas yacTb NMpaBasa 4yacTb

1. CTPYKTypM1pOBaHHbIE JaHHble a) bubnmoteka buabMoB, NpeACTaB/IEHHbIX B
dopmarte mpeg4 Ha OJAHOM KECTKOM AUCKe

2. Mony-CTpyKTYpMpOBaHHbIE AaHHble b)Tabnuua c exxeaHEBHLIMM HabAOAEHUAMM
TemnepaTtypsbl B popmaTe csv

3. He CTpyKTypu1pOBaHHble AaHHble 3. TEKCT AMNIIOMHOM paboTbl, NpeACTaBAEHHbIN

B dopmate PDF

4. AaHHble 0 Npojarkax KOMMaHuu,
npeACTaB/IEHHbIE B BMAE NMOMECAYHbIX OTYETOB
B dopmaTe MS Word

5. ®ain gaHHbIMK B hopmaTte XML
6. ®ann c fgaHHbIMM B hopmaTe exel

OrtBeTbl: 1-b, 1-f, 2-e, 3-a, 3-d, 3-c

3. Kakue 13 3agau pewatotcsa Big Data?

(1) MOHUTOPMHI 060pYAOBaHMA
(2) AHan13 coumasbHbIX CETEM



(3) ONTMMM3aLUMs aBTOMOBMJIBHOTO ABMUXKEHMUSA
(4) Bce BbllLenepe4vyncaeHHoe

OTBeT: 4

4, KaKk1e CylIecTBYIOT BUbl FPA3HbIX JaHHbIX (MHOXECTBEHHbIM BbI6Op):

1. nponyLieHHble 3Ha4YeHUS;
2. ay6nuvKaTtbl AaHHbIX;

3. HyneBble 3HAYEeHMS

4. WYyMbl M BbIGPOCHI.

OTBeT: 1, 2, 4.

5. Kakne meTozbl MOXKHO MCMOJ/Ib30BaTh A1 3arM0/IHEHMA NPONYLEHHbIX AaHHbIX (MHOXECTBEHHbIM
BbIGOP):

1.

g N W N

yAANEHMA KaXKI0M CTPOKM, COZIEPKaLLEN NPONYLLEHHbIE 3HaYEHUSA
3aMno/IHEHME CPeAHMM 3HAYEHMEM

3anosHeHMe MeaMaHoM

3ano/IHeHME MO/I0M

Ay6/IMpOBaHME COCEAHEN CTPOKM

OtBeT: 1,2.3.4.

TeMbl KOHTPOJIbHbIX 3aA4aHUM

1. MeToZ HaMMEHbLIMX KBaZpaTOB NPUMEHWUTE/IBHO K 3ajaye JIMHEMHOM perpeccuu.

. Jloructnyeckas perpeccus.

. HauBHbIM KnaccmdukaTtop baneca.

. Aaropntm k-means.

. Anroputm Anpuropu.

. Busyanmsauma gaHHbIx .

. Anropnt™m k-means, peanmsaums B paMkax napagurmbl Map Reduce.

. Perynapusauma metoga HaMMEHbLUMX KBAZpaToB.

2
3
4
5
6. Mcnonb3oBaHME rOTOBbIX PELLIEHMIM aHa/iM3a AaHHbIX (Longinom, RapidMiner, Weka u T.4.).
7
8
9
1

1. Anroput™ SVM.

20.2 MNpomekyTo4YyHaa aTrtecraums

MpoMexXyToyHaa aTtTectauma MOXKET BKAoYaTb B Ce0A NMPOBEPKY TEOPETMYECKMX BOMPOCOB, a TaKXe, npu
HEeoO6X0AMMOCTU (B C/lydae He BbIMOJIHEHMA B TEYEHME CemecTpa), MPOBEPKY BbINOJHEHUSA
YCTaHOBJIEHHOI O NepeyYHs 1abopaTopHbIX 3a1aHMM, NO3BOJIAILWMX OLEHUTb YPOBEHb MOYYEHHbIX 3HAHWUM
W/UNn NpakTUYeckoe (Me) 3agaHue(s), nossonsiolee (Me) OUEeHUTb cTeneHb ChOPMMPOBAHHOCTU YMEHUM
U HaBbIKOB.



ANA  OLEHKM TEeopeTMYECKMX 3HAHMM WCMO/b3yeTcA MNepeyeHb KOHTPOJIbHO-M3MEPUTENIbHbIX
MaTepuanoB. Kaxkzblii KOHTPOJIbHO-M3MEPUTE/IbHbIM  MaTepuasn ANs NPOBEAEHUA MPOMEKYTOYHOM
aTTecTauMM BK/OYAEeT ABa 3aJaHMsA - BOMPOCOB A/1A KOHTPOJIS 3HAHWM, YMEHWM U BNAIEHUM B paMKax
OLEHKM YPOBHSI C(POPMMPOBAHHOCTM KOMMNETEHUMU. [pU OLEHMBAHMM MCMOJIb3YETCS KONMYECTBEHHAS
WwKana. Kpurepumn oueHMBaHMA NpeACTaB/eHbl B NPUMBEAEHHOM HUXKE Tabiuue

ANs  OueHMBaHMSA  pe3y/ibTaToB  OGYYEHMSI HA  3K3aMeHe  MCMoJb3ylTca  clegylolme
cozeprKaTesibHble nokasatenm ((PopMyIMPYeTCs C YH4eTOM KOHKPETHbIX Tpe6oBaHUM AUCLUMINIIMHDI)

1. 3HaHMe TEOPETHUHECKMX OCHOB yqe6Horo mMaTtepmnasia, OCHOBHbIX onpe,qeneHMFi, MOHATMI U
MCI'IOﬂbByeMOle TEPMHUHOJIOTUNN;

2. BNajeHue HaBblKamu NPOBeAEHUA KOMMbIOTEPHOrO dKCNEPUMEHTa, TECTUPOBAHMA KOMMbIOTEPHbIX
a/IrOPUTMOB 06PabOTKU MHOPMaLUN.

3. B/lafileHMe HaBblKaMM MPOrPaMMMPOBAHUA M IKCMEPUMEHTUPOBAHMSA C KOMMbIOTEPHBIMU MOAENAMM
a/IrOPUTMOB 06PabOTKM MH(DOPMaLMM B PaMKaXx BbIMO/IHAEMbIX J1a60PaTOPHbIX 3aaHUM;

4. ymeHue 060CHOBbIBaTb CBOM CyXAeHNA U I'IpOCbeCCMOHaI'IbHyI'O Nno3Munio No Mn3z1iara€Momy BOMpoOCy;

5. YMEHME CBA3bIBAaTb TEOPUIO C MPAKTMKOM, WJIIOCTPUPOBATL OTBET MPMMEPAMM, B TOM uMChe,
CO6CTBEHHbIMM, YMEHUE BbISIBNATb M aHA/IM3MPOBaTb OCHOBHbIE 3aKOHOMEPHOCTM, MOJIyYEHHbIE, B TOM
yucne, B XOA€E BbINOJHEHWA 1a6OPaTOPHO-MPAKTUYECKUX 3a[aHUM;

6. yMeHMe nNpoBoauTb 060CHOBaHUE WM MpeACTaB/EHUE OCHOBHbIX TEOPETUYECKMX M MPAKTUYECKMX
pe3yNbTaToB (TEOPEM, a/ITOPUTMOB, METOAMK) C MCMO/Ib30BAaHMEM MATEMATMYECKMX BbIKNAAOK, GJIOK-
CXEM, CTPYKTYPHbIX CXEM U CTaHAAPTHbIX OMMCAHUM K HUM;

Pas/iMuyHble KOMGMHALMKM MEpPeYUC/IEHHbIX MoKasaTeserd OnpeaesialoT KpUTEPUMM OLEHUBAHMA
pe3y/ibTaToB 06y4eHms (CCHOPMUPOBAHHOCTU KOMMETEHLMIM) Ha 3a4eTe: BbICOKMM (Yr/ly61eHHbIN) YpOBEHD
CcOPMUPOBAHHOCTU  KOMMETEHUMM;  MOBbIWEHHbIM  (MPOABUHYTbIM)  YpOBEHb  CHOPMMPOBAHHOCTM
KOMMNEeTEHLUMIM; NOpPOroBbii (6a30BbliM) YpoBEeHb CHOPMMPOBAHHOCTM KOMMETEHUMM.ANA oOueHMBaHUA
pe3y/IbTaToB 06Y4YEeHUA Ha 3a4eTe C OLLEHKOM MCNosb3yeTca 4-6a1/1bHas LWKala: «OT/IMYHO», «XOPOLLO»,
«yI0BIETBOPUTE/IbHO», «HEYZIOBNETBOPUTENbHO». JINA OLUEHMBAHUA pe3y/bTaToB O06Yy4YeHMs Ha 3ayeTte
MCMNO/Ib3yeTCs - 3a4YTEeHO, He 3a4YTeHO Mo pe3ysibTaTaM TecTMpoBaHWs. COOTHOLLIEHME MOKasaTeneu,
KPUTEPMEB M LUKaJIbl OLEHMBAHMA pe3y/bTaTOB O6YYEHUs Ha 3a4eTe C OLEHKOM NpeacTaB/ieHO B
cneaywoulen tabamue.

Kputepmn oueHMBaHMA KOMMETEHLMM YpoBeHb Lkana
ccopMMpPOBaHHOCTH OLEHOK
KOMMNEeTEeHLUM

O6yyvaloWwUMca AEMOHCTPUPYET MNOIHOE COOTBETCTBME 3HAHMM, MoBbILLEHHbIN OTAMYHO

YMEHMM, HaBbIKOB MO NpUBEAEHHbIM KpUTEPUSM CBOGOAHO ypoBeHb

onepupyeT MOHATUMHbLIM annapaTtomM U NPMOGPETEHHbIMM
3HAHMAMM, YMEHMAMM, MPUMEHSET UX MPU PELLEHMM
NpaKTUYECKMX 3a4a4. YCNewHOo BbIMoJIHEHbI labopaTopHble
pa6oTbl B COOTBETCTBMM C YCTAHOB/IEHHBIM MEPEYHEM.

OTBET Ha KOHTPOJIbHO-U3MEPUTESIbHBIN MaTePMa He MOJIHOCTbIO ba30BbIi ypoBEHb XopoLwuo
COOTBETCTBYET OAHOMY M3 MEPEYMC/IEHHbIX Bbille MoKasaTeseNn,
HO 06YyYaloLMICA AAET NpaBM/ibHbIE OTBETbI Ha AOMOJIHUTEIbHbIE
Bonpochl. Mpr 3TOM 06y4aloLMICA JEMOHCTPUPYET COOTBETCTBUE
3HaHWM, YMEHUM, HaBbIKOB MpUBEAEHHbIM B TabMLax
noKasaTesiIiM, HO [OMYCKAeT HEe3HAYMTEe IbHblE OLIMGKM,
HETOYHOCTU, MUCMbITHIBAET 3aTPYAHEHMUA MPU PeLLEHMM
NpaKTUYECKMX 3a4a4. YCNewHOo BbIMoJIHEHbI labopaTopHble
pa6oTbl B COOTBETCTBMM C YCTAHOBJ/IEHHBIM MEPEYHEM.




06yyvaloWUMCa AEMOHCTPUPYET HEMOIHOE COOTBETCTBME 3HAHUM,
YMEHUM, HaBbIKOB NMpMBEAEHHbIM B TabMLAX NOKAa3aTeNAM,
[IOMYyCKaeT 3HauMTe IbHblE OLUIMGKMU MPU PELLEHMMU MPAKTUYECKMX
3azay4. MpyY 3TOM OTBET HA KOHTPOJIbHO -U3MEPUTEIbHbIN
maTtepuasn He COOTBETCTBYET JI06bIM BYM U3 MEepeumC/IEHHbIX
rokasaresiel, o6y4YaloLmMncsa 4aeT HEemnoJsHble OTBETbI Ha
[IOMOJIHUTE IbHbIE BOMPOCHI. YCMNELHO BbINOHEHbI 1Ta6OPATOPHbIE
paboTbl B COOTBETCTBMM C YCTAHOBJIEHHbIM NEPEYHEM.

MoporoB.blii
ypOBEHb

yﬂ,OBl’IeTBOpMTeﬂbHO

OTBeT Ha KOHTPOJIbHO-U3MEPUTESIbHBIM MaTepran He
COOTBETCTBYET JIOGbIM TPEM U3 NEPEUNCIIEHHBIX MOKa3aTesen.
O6yyvatoLmica JeMOHCTPUPYET OTPbIBOYHbIE, (PparMeHTapHble
3HaHMSA, AOMNycKaeT rpy6ble oWM6KU. He BbIMoIHEHDI
nabopaTopHble paboTbl B COOTBETCTBUM C YCTAHOBIEHHBIM
nepeyHem.

HeyznoBneTBopHTENBHO

YTBEP}K/AIO

3aBeayolmi Kadeapok TEXHOI0rMM 06paboTKU U 3almTbl MHDOPMaLMK
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Ancumnnamya b1.B.05 AHanu3 60AbLIMX AaHHbIX

®opma 0byyeHns Q4Hoe

Bua KOHTPO/A 3a4€T C OLEHKOM

Bup atrectaumm [IpomexkyToyHas

KoHTponbHO-U3MepUTENbHbIM MaTepuan Ne 1

1. CpeAcTBa MaccoBO-NapasiesibHoM 06paboTKM HeonpeaenéHHO CTPYKTYPUPOBAHHbIX AaHHbIX -
peweHnaMMn Kateropmm NoSQL, anropmtmbl MapReduce, nporpamMmHble KapKacbl M GUOGAMOTEKU

npoekta Hadoop.

2. MeToabl U TEXHMKWU aHa/M3a, MNPUMEHUMbIE K 6O/IbLUMM AAHHbIM: KaaccuduKauma (MeToabl
KaTeropmsaumm HOBbIX [aHHbIX Ha OCHOBE MPMHLMMNOB,

Ha/IMYECTBYIOLLMM AAHHbIM).

paHee MpUMEHEHHbLIX K YyXe

3. MpakTnyeckoe 3agaHue (nposeaeHue NpeaobpaboTKM M OYMCKM AaHHbIX Ha A3bike Python).

No Bonpocbl no Kypcy

lNpenogasartenb B.B.lMapwmHa

1 Bbonblume aaHHble (big data) B MHDOPMALMOHHBIX TeXHONOrUAX. NoHATME bonbwmnx aaHHbIX. Oco6eHHOCTH
cbopa, XxpaHeHMA, 06pabOTKM M aHaIM3a BOJIbLUMX MACCMBOB JaHHbIX.

2 Tpu V: 06b€M (volume), ckopocTb (velocity), MHoroo6pasmue (variety). MICTOYHMKM GONBLUMX AAHHbIX.
Mcnonb3oBaHWe GO/bLUMX AaHHbIX B HayKe, 6M3Hece, rocyJapCTBEHHOM YrpaBJEHUN.




CpefcTBa MaccoBo-napasiiesibHol 06paboTKM HeonpeAeNéHHO CTPYKTYPUPOBAHHbIX JaHHbIX - PEeLUeHUAMM
kateropum NoSQL, anropmutmbl MapReduce, nporpamMMHble KapKachl M 6M6MoTeKM npoekTa Hadoop.

4 MeToabl M TEXHMKM aHasM3a, NPUMEHUMbIE K 60JIbLUMM AaHHbIM: MeToAbl Knacca Data Mining: o6yyeHue
accoumaTMBHbIM NpaBuaam (association rule learning),

5 MeToabl M TEXHMKM aHasm3a, NPUMEHUMbBIE K 60JIbLUMM AaHHbIM: KNaccuduKauma (MeToabl KaTteropusaumm
HOBbIX ZJaHHbIX HA OCHOBE MPUHLMMNOB, paHEE NMPUMEHEHHBIX K Y¥Ke HaJIMYEeCTBYHOLMM AaHHBIM).

6 MeToabl U TEXHUKM aHau3a, NMPUMEHMMbIE K 6OJIbLUMM AaHHbIM: MeToAbl Knacca Data Mining: KnacTtepHbii
aHaM3, PerpeccUOoHHbIM aHaIus.

7 TexXHMKU, MHTerpaLmm pasHOPOAHbIX AaHHbIX M3 Pa3HOOOGPA3HbIX UCTOYHMKOB A1 BO3MOXKHOCTU M1yGUHHOMO
aHanm3a. KpayACOpPCUHT, NPUHLUMIMBI CMELLEHUA WU MHTErPauyumM AaHHbIX.

8 Mcnonb3oBaHMe Mogesieln, NoCTPOeHHbIX Ha 6a3e CTaTUCTMUYECKOro aHa M3a MM MaLMHHOMO 06yYeHMs s
NoJly4eHMA KOMMIEKCHbIX MPOrHO30B.

9 AHanMTHKa; UMMTaLMOHHOE MOJEe/IMpoBaHMe.

10 MpocTpaHCTBEHHbIM aHanM3 (aHra. Spatial analysis) - Knacc METOA0B, MCNO/b3YIOLMX TOMONOMMYECKYIO,
reoMeTpHYECKYI0 U reorpadmyecKkyto MHOOpMaLMIO B JaHHbIX

11 Lenn 1 BO3MOXKHOCTHU BM3YyasIM3aLMM aHAIMTUYECKMX AaHHbIX - NpeAcTaBsieHmMe uHdopmauum B BUae
PUCYHKOB, AMarpamm 1 aHMMaumu.

12 MoHATMEe NporHosa. 3aKoH pacnpegeneHms ciydYarlHom BennumHbl. CTaTUCTUYECKME OLLEHKM NapaMeTpoB.
JloBepuTenbHble 061acTu.

13 Teopua MOMeHTOB. KoppenauMoHHbIM aHanus.

14 Mcnonb3oBaHMe MOAEIM MHOXKECTBEHHOM JIMHEMHOM perpeccum Aas MPOrHO3MpOBaHMSA MoKasaTesnen.

15 CrnaxmBaHue BpeMEeHHbIX pAaaoB. JMHaMUMYECKMe MoAenu C pacrnpeieneHHbIMM laramMu.

16 CraumoHapHble BpeMeHHble pAabl. TecTupoBaHMe CTaLMOHAPHOCTHU.

17 KouHTerpauma. AHannM3 BpeMeEHHbIX pALOB.

18 JKCNOHEeHUMaibHOEe CriaxkuBaHue.

19 ABTOpErpeccuoHHble MoAeNN.

20 NaeHTUDMKauMa aBTOPEerpecCMOHHOM MOZENIM CKOJIb3ALWEro CpefHero.

21 MporHosnpoBaHMe C MOLEeNIAMM BpEMEHHbIX pALoB. /loBepuTe/ibHble MHTEPBasibl MPOrHo3a.

22 JMCNEepPCHOHHDBIN aHaNM3 BAMSHUS KadeCcTBEHHbIX pakTopoB. PaHroBble METOABI.

23 daKTOpHbIM aHa/M3. MeToa rnaBHbIX (hakTopoB.

24 Knaccuyeckas mogenb MHOTOMEPHOTO LIKa/IMPOBaHMA.

25 KnactepHbii aHanms.

26 JMCKPUMMHAHTHbBIN aHa/Im3.

27 MHOroMepHbIM CTaTUCTUYECKMI aHa/IU3.




28

Tpe6oBaHMA K pacnpeaeneHHbiM MHDOPMALMOHHBIM cucTemMam. CpescTBa NOCTPOEHMA pacnpeseseHHbIX
UH(OPMALIMOHHbIX CUCTEM

29 TexHonornsa Map-Reduce

30 Cuctema Apache Hadoop

31 ba3bl gaHHbIx NoSQL. Ocob6eHHOCTH, KnaccudbuKaums.

32 Bo3morkHocTH NoSQL-6a3 gaHHbIX MO 06ecneyvYeHmio LeIoCTHOCTH, AOCTYNMHOCTM CKOPOCTM 06paboTKuU
uHdpopmaunn. CAP-Teopema.

33 JOKYMEHTO-OPUEHTUPOBaHHbIE 6a3bl JaHHbIX.

34 BosmoxHoctn CYB/ MongoDB

35 Pa6oTta c fOKYMEHTO-OpMeHTMPOBaHHbIMM B/ Ha sA3bike JSON.




