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AnHHOTAIUSA

Jucunnnnua «YnpapieHue OONbLIIMMH JAHHBIMH» BXOJMT B 00pa3oBaTelbHYIO
MporpaMMmy BbICIIEr0 OOpa30BaHUs 10 HANpPABICHUIO NMOAroToBKH/ cnenuansHoctH 09.03.01
«udopMaTuka W BBIYHCIMTENbHAS TEXHHWKA» HAMPABICHHOCTH «ABTOMAaTH3MPOBaHHbBIC
cucteMbl 00pabOTKM HHpOpMALUK U yhpaBieHus». JucuuminHa peanusyercs kadeapoit
«Neldy.

JlucuuninHa HaueneHa Ha GOPMHUPOBAHKE y BBITYCKHUKA CIEIYIOLIMX KOMIICTCHIHA:

IIK-2 «Croco0GeH ocCyIIecTBISATh KOHLENTyalbHOe, (DYHKIMOHAIBHOE M JIOTHYECKOe
MIPOEKTUPOBAHUE CHCTEM CPEIHET0 M KPYIMHOI'0 MacIiTada v CI0KHOCTH

IIK-4 «Cnocoben paspabaTbiBaTh TpeOOBaHHS ¥ MNPOCKTHPOBATh MPOTPAMMHOE
obecrieueHue»

CozaepxaHue IUCLMIUIMHBI OXBAaTBIBAET KPYT BOIPOCOB, CBS3aHHBIX C YIPaBICHHUEM
OOJBIIMMHU JaHHBIMH.

IIpenogaBaHue AUCHMIUIMHBL IPEIyCMATPUBACT cleAyromue (OpMbl OpraHH3aIUu
yueOHOro mpoliecca: JIeKIMH, Ja0opaTopHble pabOThI, CaMOCTOsTEeNbHas paboTa CTy/AEHTa,
KOHCYJIbTALlUH.

IIporpammoii JUCUMIUIMHBI TPELYCMOTPEHBI CIEAYIOLIME BHIbI KOHTPOJSL: TEKYIIUH
KOHTPOJIb YCHIEBAEMOCTH, IIPOMEXYTOUHAs aTTecTanys B popMe IK3aMeHa.

O6wiast TpyJOEMKOCT OCBOCHMS AUCLMIUIMHBI COCTAaBISAET 3 3a4CTHHIX eAMHULBI, 108
YacoB.

SI3bIK 00yUEHHUS 1O JUCHHUIUIMHE KPYCCKHUT »

1. IlepedyeHb MIaHUPYEMBIX PE3yIbTATOB O0YUECHUS 110 AUCIUIUINHE
1.1. llenu npemomaBaHus TUCIIMIUTHHBI

Lenp — n3yueHne u npuoOpETCHUE CTYICHTAMH HABBIKOB YIIPABICHUS OOJBIINMH JaHHBIMU.
1.2. JlucuurmiuvHa  BXOAUT B
00pa3oBaTeNbHBIX OTHOLICHUH, 00pa30BaTENbHON NMPOrpaMMbl BEICIIEro oOpa3oBaHus (nanee —

OI1 BO).

COCTaB  4acTH, (OpMUPYEMOH  y4aCTHHKaMU

1.3. TlepeuyeHb IulaHUPYEMBIX PE3yJIBTATOB OOYUYEHHMS 10 IUCLHUIUIMHE, COOTHECEHHBIX C
IUTaHUPYEeMBbIMU pe3ynbTatamu ocBoerus: OIT BO.

B pesynbrare n3ydeHusi QMCUMIUIMHBI OOYYalOIIUHCS JODKEH 00NaaaTh CIEAyHOLIUMU
KOMITCTCHIIMSIMH WM UX 4YacTsMU. KOMIeTeHINY U MHIUKATOPhl UX JTOCTHXKCHUS IPUBEICHBI B

Tabmmue 1.
Tabnuia 1 — I[lepeueHb KOMIETEHIMI 1 HHIMKATOPOB UX JOCTHKCHUS
Konu
Kateropus (rpynna) KoJ 1 HanMeHOBaHHEe MHIUKATOpA HOCTHKEHUS
KOMIIETEHLIUH HANMCHOBAHHC KOMIIETeHIIUH
KOMIIETEHIIUH
[1K-2.3.1 3HaTh METO/BI KOHIIENTYAJILHOTO,
()YHKLMOHAIBHOTO M JIOTHYECKOT0
[POEKTUPOBAHUSI, IIPUHLIUIIBI Pa3pabOTKU
I1K-2 Cnocoben TEXHUKO-IKOHOMHUYECKUX XapaKTEPUCTUK
OCYIIECTBIIATh BapHaHTOB KOHLENTYaJIbHOH apXUTEKTYPbl
KOHIIENTYaIbHOE, IK-2.Y.1 ymeTs pa3pabaTbIBaTh TEXHHKO-
(DyHKIIMOHATIBHOE M | 9KOHOMUYECKOe 000CHOBaHHKE, OMPEICISITh
IpodeccruonanbHble o
B JIOTUYECKOe KJIIOYEBbIE CBOMCTBA CHCTEMBI, OIPEAENIAT
POEKTUPOBAHUE OrPAaHUYCHHS CHCTCMBI, BADHAHTHI
CHCTEM CPETHEro M | KOHIIENTYaJIbHON apXUTEKTYPhI CHCTEMbI
kpynHoro macmraba | I[1IK-2.B.1 Bnagers onpeneneHreM KI04eBbIX
U CJIOXKHOCTU CBOIICTB CHCTEMBI, ONPEAEICHUEM OTPaHUUEHUIH
CHCTEMBbI, BADUAHTAMH KOHLIENITYaJIbHOM
APXUTEKTYPbI CUCTEMBI, OIIMCAHUEM TEXHHKO-
9KOHOMUYECKOTO 0OOCHOBAHHUS
I1K-4.3.1 3HaTh METOA0JIOTUH pa3pabOTKU
MPOrPaMMHOr0 00ECIIeUeHHs U TEXHOJIOTHU
[POrpaMMUPOBAHUS, METO/IbI U CPECTBA
MPOEKTUPOBAHUSI IPOTPAMMHOT0 00eCTIeUeHHs,
CTPYKTYp AaHHBIX, 033 IaHHBIX U IPOrPAMMHBIX
I1K-4 Cniocoben unrepdeiicon
pa3pabaTbIBaTh [1K-4.Y.1 ymeTs npoBOANTH aHATHU3 TPEOOBAHHUIA,
IpodeccuonanbHble | TpedoBaHUS U MPUMEHSATb METOJIbI U CPEICTBA IIPOSKTUPOBAHUS
KOMIIETEHIIUH HPOEKTUPOBATH HPOrPaMMHOI0 00€CTIeUeHusl, CTPYKTYp JaHHBIX,
MIPOrpaMMHOE 0a3 JaHHBIX, IPOrPaMMHBIX HHTEp(eiicoB
obecreueHue I1K-4.B.1 Bnaset METOJAMH U CPEACTBAMU

pa3paboTKu MPOrpaMMHOTO 00ECIICUSHHUS 1
TEXHOJIOTHEIl IPOrpaMMHUPOBaHUS, METOAMU U
CpeCTBAaMHU POSKTUPOBAHUSI TIPOTPAMMHOTO
obecrieueHus1, CTPYKTYp JaHHBIX, 0a3 TaHHBIX U
[IPOrpaMMHBIX HHTEp(EHcoB

2. Mecro gucuumiuHsl B ctpykrype OI1
JluciumirHa MOKeT 0a3UpOBaThCS HA 3HAHUSAX, PaHEE MPUOOPETEHHBIX 00YYAIOIINMHUCS
HPH U3YYCHUH CIICAYFOINX AUCLUIIINH!
— ba3wl nanHbIX




3HaHUs, MOJNYYCHHbIC NPHU W3YYCHHH MaTepuaia JAaHHON JUCHMIUIMHBI, MMEIOT Kak
CaMOCTOSITEIFHOE 3HAUCHHUE, TAK U MOTYT HCIIOIB30BATHCS IPH U3YUCHHUH APYTUX AUCIHILIAH:
— BeimyckHast kBanupukannonHas pabora

3. OOBeM u TPYJOEMKOCTh TUCIUTLTHHBI
JlanHBIE 00 00IIEM 00BbEME IUCLUILIMHBI, TPYAOEMKOCTH OTIEIbHBIX BHJOB Y4YEOHOI
paboThI IO TUCHUILIMHE (M paclpeieiIeHle 3TO!H TPYAOEMKOCTH II0 CEMECTpPaM) IIPEACTaBIICHBI B
Tabumne 2.

Tabnuia 2 — O6beM u TPYAOSMKOCTh TUCIUILIHHBI

TpyaoeMKocTh o
Bun yue6GHol paboThl Bcero ceMecTpam
Ne8
1 2 3
Oowan mpyooemkochnip oucyuniuHol, 3/ 108 3/ 108
3E/ (4ac)
U3 nux uacoe npakmuueckoil n0020MmMo6Ku 20 20
Ayoumopnuie 3auamus, BCero yac. 40 40
B TOM UHCIIE:

nexuuu (J1), (vac) 20 20

npakTuueckue/cemunapckue 3anstus (I13),

(uac)

naboparopusle pabotst (JIP), (dac) 20 20

KypcoBoi nipoekt (padota) (KII, KP), (uac)

JK3aMeH, (Jac) 63 63
Camocmoamenvnas paboma, Bcero (dac) 5 5
Buo npomesicymounoi ammecmayuu: 3a4er,
mapd. 3ader, sk3amen (3auer, Judd. 3au, OK3. OKk3.
Dk3.*%)

o .
le/lMeanI/Ie: KaHIUJATCKUH 3K3aMECH

4. ConepxaHue TUCIUTUIIHBI
4.1. PacnpeneneHue TpyI0EMKOCTH AUCUUILIMHEL 10 pa3/iesiaM U BUIaM 3aHSATHH.
Paznensl, TeMBI AUCIUIUIMHEI U UX TPYJOEMKOCTb IIPUBEACHBI B Tabnuie 3.

Tabauua 3 — Paszesnbl, TeMbl JUCUUIUIMHBL, UX TPYA0€MKOCTh

Ta6nnua 4— CO[[ep)KaHI/Ie pa3acyioB U TEM JICKIIMOHHOI'O IMUKJIa

HOMep paszaciia Hazpanue u COZCpKaHUEC pa3ACjIOB U TEM JICKIIMOHHBIX 3aHIATUI

1 Paznen 1. Beenenue.

Tema 1.1. IIpocreiimmue cTaTHCTHYECKUE XapaKTEPUCTUKH
Tema 1.2. IlpuBenenue k HOpMaIbHOH Gopme

Tema 1.3. OuugpoBka HEUNCIOBBIX JAHHBIX

2 Pasnen 2. MeTo/1l MHOTOMEPHOT'O CTaTUCTHYCCKOTO aHAIN3a M aHaIM3a HEYHUCIIOBOM
HH(pOpMALIH.

Tema 2.1. Posib 1 CyIIHOCTh MHOTOMEPHBIX CTATHCTHYECKUX METO/IOB

Tema 2.2 MHOromMepHOE HOpPMalbHOE paclpe-Ie/icHHe KaKk OCHOBHAs MOJEINb
COBPEMEHHBIX MHOTOMEPHBIX CTATUCTHYECKUX METOJIOB.

Tema 2.3. IIpakTHuecKoe IPUMEHEHHE MHOTOMEPHBIX METOJI0B

Tema 2.4. MeToabl CTATUCTHYECKOTO OLICHUBAHUS MHOTOMEPHBIX [apaMETpOB U
MPOBEPKH THITOTES.

Tema 2.5. OcoOeHHOCTH aHaIM3a KOJINYECTBEHHBIX Y KAUeCTBEHHBIX IIPH3HAKOB.
Tema 2.6. KnactepHsblii aHanus.

Tewma 2.7. KOMIIOHEHTHBIH aHATN3.

3 Paznen 3. [IporpaMMHbIe CPEACTBA UL YIIPABICHHS OOIBIIMMY JaHHBIMU.
Tema 3.1. NoSQL CYB] .

Tema 3.2. Texuonorus MapReduce.

Tema 3.3. PacnipeniesnieHHbIe (ailIoBbIe CHCTEMBL.

Tema 3.4 Google Bigtable.

4 Pasnen 4. Cucremsl Data Mining

Tema 4.1. ITonsTue o TexHosorun Data Mining.

Tema 4.2. Peanu3zanusi B MakeTax NPHKJIATHBIX TPOTPAMM.
Tema 4.3. Cereble Texnosoruu Data Mining.

4.3. Tlpaktiueckue (CEMUHAPCKUE) 3aHITHUS
TeMbl NpaKTUYECKUX 3aHATHH M UX TPYAOEMKOCTb IIPUBEICHBI B TA0IHLE 5.

Ta6nnua 5— HpaKTI/I‘IeCKI/IC 3aHATHUA U UX TPYIAOCMKOCTh

Pa3yensl, TeMbI TUCIUTLTAHEL Jletwan | T13 (C3)| - JIP KT CPC
ACTEL, Aucn (gac) (1ac) (gac) (1ac) (gac)
CemecTtp 8
Pasnen 1. Beenenue. 5 4 1
Paznmen 2. MeToasl MHOTOMEPHOTO CTaTUCTHYECKOTO 5 4 1
aHaJIM3a M aHaJINW3a HEYHCIOBOH HHOOPMALIMH.
Paznen 3. IlporpaMMHbBIe CpeAcTBa ISl YHpaBICHUS 5 8 2
OOJIBIINMHU TAHHBIMH.
Pazznen 4. Cucremsr Data Mining 5 4 1
Hroro B cemectpe: 20 20
Hroro 20 0 20 0 5

4.2. CopeprxkaHue pa3/eioB U TeM JIEKIIUOHHBIX 3aHATHIL.
ConeprkaHue pa3zieiioB U TEM JCKIIMOHHBIX 3aHATHH NPHUBEICHO B Tabnuie 4.

Ne
Ne TeMbl mpakTHYECKUX @ . | TpynoemKocTs, | pa3ena
W B OpMBI IPAKTHYECKUX 3aHATUH (ac) HCLITT
JIMHBI
VueOGHBIM IIaHOM HE MPETYCMOTPEHO
4.4. JlabopaTopHbie 3aHATHS
Temsbl 1ab0paTOPHBIX 3aHATHI M UX TPYAOEMKOCTh IIPUBEICHBI B TA0IHLIE 6.
Tabnuia 6 — JlJabopaTtopHbie 3aHSATHSI U HX TPYJIOEMKOCTh
Ne
Ne HanmeHoBanue 1a60paTOpHBIX paboT Tpynoemxocts, | pasnena
n/n (4ac) JUCLUIT
JIMHBI
Cemectp 8
1 [NpuBeieHne K HOPMaAIILHOHU hopMe 4 1
2 Knacrepusiii ananms 4 2
3 [IpoexTupoBaHue pesIMOHHON 0a3bl JAHHBIX 4 3
4 | Peanu3zauus cripoeKTUpoBaHHOH 6a3bl 1aHHbIX B CYB/J] 4 3
5 Peamuzaumst  TexHonmormu Data Mining B makerax | 4 4
HPUKIAHBIX TIPOrpaMM
Bceero 20




4.5. KypcoBoe mpoekTrpoBaHne/ BBITOIHEHHE KYPCOBOH pabOThI
V4eOHBIM MIIaHOM HE MPEYCMOTPEHO

4.6. CamocrosiTenbHast paboTa 00y4aromuxcst
Bupr camocTosTennsHOM paboThl U ee TPYA0EMKOCTh IPUBEICHBI B Ta0IHIE 7.

Tabnuia 7 — Busl caMoCTOSTENbHON pabOThI M €€ TPYJ0SeMKOCTh

. Bceero, | Cemectp 8,
Bun camocrosTensHol paboThI
4ac gac
1 2 3
H3yueHne TeopeTHIEeCKOro MaTepHana
2 2
guctumesl (TO)
Kypcosoe npoextuposanue (KII, KP)
Pacuerno-rpaguueckue 3ananus (PI'3)
Bemmosnnenue pegepara (P)
IMoaroToBka K TeKyIeMy KOHTPOIIIO 5 2
ycneBaemoctu (TKY)
Jomarnee 3ananue (J13)
KonTpousbHble paboTsl 3a0uHuKoB (KP3)
IloaroroBka k MpoMexKyTOUHOM 1 1
arrectamyu (I1A)
Bcero: 5 5

5. TlepedeHb yueOHO-METOIMUECKOTO 00ECTICUCHHUS
IUISL CAMOCTOSITEIIEHOHN paboTh! 00ydaronuxcs M0 JUCIUILIHHE (MOYIIIO)
Y4eOHO-MEeTOAMYECKUE MaTepHANIbl Il CAMOCTOSITENBHON paboThl 00YYaIOMIMXCSl YKa3aHbl B
mi. 7-11.

Education Services. 2015. - 432p. - ISBN: 978-1-118-
87613-8.

C. B. B. D. Manyika, “Big Data: The Next Frontier for
Innovation, Competition, and Productivity,” McKinsey
Global Institute, 2011. URL:
http://www.mckinsey.com/~/media/McKinsey/dotcom/I
nsights%20and%20pubs/MGI/Research/Technology%2
0and%?20Innovation/Big%20Data/MGI_big_

data full report.ashx

6. HepequL TICYATHBIX U IJICKTPOHHBIX y‘{e6HHX H3JaHuN

[NepedeHp me4aTHBIX M IEKTPOHHBIX YUeOHBIX U3/IaHUIH IPUBECH B TabuIe 8.
Tabnuua 8— [lepeueHp MeYaTHBIX U JICKTPOHHBIX yueOHBIX H3IaHUI

7. IlepedyeHb dNEKTPOHHBIX 00Pa30BaTEIbHBIX PECYPCOB

I/IH(iJOpMaL[I/IOHHO-TCHCKOMMyHHKaL[HOHHOﬁ CECTH ((I/IHTCpHeT»

Ilepeuens

DJICKTPOHHBIX 06paBOBaT€HLHLIX pecypcoB PIH(l)OpMaI_II/IOHHO—

TEJNIEKOMMYHHUKALMOHHON ceTh «VIHTepHeT», HEOOXOIMMBIX JUIi OCBOCHMS JUCLUILIMHBI
npuBesieH B Tabuuie 9.

Tabmua 9 — IlepedeHb 3JEKTPOHHBIX O0OpPA30BATENBHBIX PECYPCOB HMH(POPMAIIMOHHO-
TeJIeKOMMYHUKAIIMOHHOHU ceTtu «HTepHeT»

URL anpec

HaumeHnoBanue

e.lanbook.com/books/ | DaekrponHo-OubIMOTEUHASI CHCTEMa

www.gpntb.ru/ T'ocynapcTBeHHas: MyOJIMYHAS HAYYHO-TEXHUYECKasi OMOIHOTEKA.
www.nlr.ru/ Poccuiickast HalMOHaJIbHAst OMOJIMOTEKA.

www.nns.ru/ HanmonanpHas 31eKTpoHHas OMOINOTEKA.

www.rsl.ru/ Poccuiickas rocygapcTBeHHast OnOIMoTeKa

www.microinform.ru/ | YueOHbIH LEHTP KOMIIbIOTEPHBIX TeXHOJIOrui «MukpouHpopm»

www.intuit.ru/

OO0pa3oBatenbHblil caiT

www.window.edu.

ru/ | bubauoreka yueOHON M METOMYECKOM JINTEPATYPhI

WWW.0sp.ru/

Kypnuan «OTKPBITBIE CHCTEMBD)

www.ihtika.lib.ru/

BubnnoTeka yueOHON 1 METOMYCSCKOM JINTEPATYPhI

Komaectso

OK3EMILIIPOB B

Mudp/ Oubnmoreke
URL apec Bubnmorpaduueckas ccblika (kpomte

JIEKTPOHHBIX
9K3EMILLIPOB)

8. Tlepedyenb nHPOPMALIMOHHBIX TEXHOJIOTHIT

8.1. IlepeyeHb MporpaMMHOrO OOECIEUEHUs], HUCIONb3YyeMOro MPH OCYLIECTBICHUU
00pa30BaTEIBHOTO MPOIIECCa MO TUCLMILTHHE.
[epeuenp UCmoabp3yeMOro NporpaMMHOro odecrieueHus npescrasieH B Taduie 10.

Tabnuia 10— Iepeuerp nporpaMMHOro obecrieueHus

Tom White. Hadoop: The Definitive Guide, 3rd Edition.
O’Reilly Media, 2013. 630p. ISBN 978-1-4493-1152-0

Ne ii/m

HaumeHnoBanue

He npexycmotpeno

E. Capriolo, D. Wampler, J. Rutherglen. Programming
Hive: Data Warehouse and Qiuery Language for
Hadoop. O’reilly Media, 2012 — 352p. ISBN 978-1-
4493-1933-5.

Jeiit K. J[x. Beenenue B ¢ cucrteMsl 6a3 JaHHBIX. — M.:
Buesimc, 2005 — 1328c.

Trevor Hastie, Elements of statistical learning, Springer,
2009. http://statweb.stanford.edu/~tibs/ElemStatLe arn/

8.2. Ilepeuenn MH(POPMALMOHHO-CIIPABOYHBIX CHCTEM,UCIIONIb3YEMBIX npu
OCYIIECTBIICHUH 00pa30BaTENIbHOTIO MPOLECCa 110 AUCLHUIUINHE

[Tepeuenn
Tabimue 11.

HCTIOJNB3yEeMbIX HMH(OPMAIIMOHHO-CIIPABOYHBIX CHUCTEM IIPEICTAaBICH B

Tabnuna 11— IlepedeHp HHGOPMALIMOHHO-CIIPABOYHBIX CHCTEM

Ne ii/mt

HaumeHnoBanue

Data Science and Big Data Analytics: Discovering,
Analyzing, Visualizing and Presenting Data // EMC

He npexycmotpeno

9. MatepuanbHo-TeXHHYEeCKas 0a3a




CocraB  MaTepHaIbHO-TEXHMYECKOH  0a3pl, HEOOXOMUMOHW s  OCYIIECTBIICHHS
00pa30BaTeNLHOrO MpoIecca Mo AUCIUILINHE, MPECTaBlieH B Tabmuiel2.

Tabmuia 12 — CocraB MaTepHalbHO-TEXHUIECKOM 0a3bl

OrieHKa KOMIIETEHIN

XapakTteprcTiKa c(hOpMHPOBAHHBIX KOMIIETCHIIVI
5-Ga/uTbHas IKaIa paKTep bopmp

No HaumenoBanue cocTaBHOM yacTu Howmep ayauropun
/o MaTepualibHO-TEXHUYECKOW 0a3bl (Tpr HEOOXOTUMOCTH )

JlekoHHas ayAuTOpHs

2 | KommnbloTepHslii Ki1acc

— obyyaromuiicss He YCBOWJI 3HAYMTEIBbHOM YacTH MPOrPaMMHOIO
Marepuaa;

— JOIyCKAeT  CYyLIECTBEHHbIE  OMIMOKM W HETOYHOCTH  IPU
paccMoTpeHUH npoblieM B KOHKPETHOM HaIpaBJICHHHY;

— HCTIBITHIBAET TPYJHOCTH B PAKTHYECKOM MPUMEHEHUH 3HAHHH;

— HE MOXKET apryMEHTHPOBATH HAYUYHBIE MTOJIOKEHHS;

— He (HOPMYJIHPYET BHIBOJOB M 0000IIEHHUIA.

«HEYJIOBIIETBOPUTEIHHOY
«HE 3a4TCHO»

10. OueHouHble cpecTBa I MPOBEACHNUS IPOMEKYTOTHOH aTTeCTAIIH
10.1. CocTaB OLICHOYHBIX CPEICTBAJS MPOBEACHUS IMPOMEXKYTOUHOM aTTecTaluu
oOyJaronmxcs 10 JUCHUIUIMHE IpUBeIeH B Tabnuie 13.
Ta6nuia 13 — CoctaB OLIEHOYHBIX CPEJCTB ISl TPOBEACHHUS IPOMEKYTOUHOHN aTTECTAIMN

10.3. TunoBble KOHTPOJILHBIC 33aHUS WIIH UHBIC MAaTCPHAIIBI.
Bompocs! (3agaun) 1uis 9K3aMeHa Mpe/cTaBieHbl B Tabmuie 15.
Tabmnuua 15 — Bonpocs! (3a1a4n) Aist 9K3aMeHa

Bun mpoMexyTOYHOI aTTecTain [TepeueHb OIIEHOYHBIX CPEICTB

OK3aMeH CrrcoK BOIPOCOB K 9K3aMEHY

10.2. B kadyecTBe KpHUTEpHUEB OLCHKM YPOBHA C(HOPMUPOBAHHOCTH (OCBOCHHS)
KOMIICTCHIINH 00Yy4aroliMHCS IPUMEHSETCs 5-0alUIbHasi MIKaua OLEHKH C(HOPMHPOBAHHOCTU
KOMIIETEHIMI, KOTOpasi mpuBeeHa B Tabnuiie 14. B TeueHne cemectpa MOXKET UCIIOIB30BATHCS
100-0ayutbHast  mKana — MOAYJbHO-PEHTHHIOBOM ~ CHCTEMbl  YHHBEpCHTETa,  IpaBHia
HCIHOJIBb30BaHNUs KOTOPOif, YCTAHOBJICHBI COOTBETCTBYIONIUM JIOKAIBHBIM HOPMATHUBHBIM aKTOM
I'YAIL
Tabmuua 14 —Kpurepuu oueHKH ypoBHs c(QOPMUPOBAHHOCTH KOMIIETEHIIMH

Ne /i IepeueHp BompocoB (3a/1a4) [Uis IK3aMeHa
1 IIpocreiiine cTaTUCTHUECKUE XapaKTEPUCTUKH, IPUBEACHUE K HOPMAIbHON
(dhopme 1 oMpPOBKA HEYHCIIOBBIX JJAHHBIX
2 Pob 1 CyIIHOCTH MHOTOMEPHBIX CTATUCTHYECKHX METOI0B, MHOIOMEPHOE

HOpMaJIbHOC pacnpeCICHUC KaK OCHOBHAsI MOI€JIb COBPEMEHHbBIX
MHOT'OMEPHBIX CTATUCTUYCCKUX METOOOB

3 [IpakTHyeckoe NpUMEHEHHE MHOTOMEPHBIX METOI0B

4 MeTo/1pI CTaTHCTHYECKOTO OIIEHUBAHISI MHOTOMEPHBIX ITAPAMETPOB U
HPOBEPKH TUIOTE3, 0COOEHHOCTH aHAIM3a KOJIMYECTBEHHBIX U
Ka4eCTBEHHBIX IIPH3HAKOB.

OlieHKa KOMIIETEHLIN

XapakrepucTrKa chOPMUPOBAHHBIX KOMITCTEHLIHIA
S5-OautbHas IIKaIa pAKTep bop

— oOyuatomuiics riayOOKO M BCECTOPOHHE YCBOMJI IPOrpaMMHBII
MaTepua;

— YBEPEHHO, JIOTUYHO, [IOCJIEJOBATEILHO U IPAMOTHO €0 H3JaraeT;

— ONMpasCh Ha 3HAHUS OCHOBHOH U JONOJNHUTEIBHOH JIHTEPaTypBl,
TECHO MPUBA3BIBACT YCBOCHHbIC HAYYHBIC MOJNIOKEHHS C IPAKTHYECKON
JEATeIbHOCTHIO HAIIPABICHHUS;

— yMeno 000CHOBBIBAET U apryMEHTUPYET BBIJIBHIacMble UM HICH;

— Jie7IaeT BBIBOJIBI U 00OOIICHUS;

— cBOOOJHO BIafEET CHCTEMOH CHEIMATN3HPOBAHHBIX IOHATHI.

«OTJIMYHO»)
«3a4TCHO»

5 Kiactepnslil ananus.

6 KoMnoHeHTHbIH aHan3.

7 NoSQL CYBA .

8 Texnonorus MapReduce.

9 Pacnpenenennsie daitoseie cucremsl, Google Bigtable.
10 Ionsitue o Texnosnoruu Data Mining.

11 Peanm3anus B makeTax MPHUKIAJAHBIX MPOTPaMM.

12 Ceresbie Texnosorud Data Mining.

Bomnpocs! (3agaun) puist 3auera / aud¢. 3adera npeacTasieHsl B Tabnuie 16.
Tabmnuua 16 — Borpocs! (3aaun) aist 3auera / mudd. 3auera

Ne n/n [epeuenp BonpocoB (3aaay) auist 3a4era / iudd. 3auera

— 00y4aroNHMiACs TBEPJO YCBOWI IPOrPAMMHBII MaTepHall, TPaMOTHO H
[0 CyLNIECTBY W3JIaraeT €ro, ONHpasch Ha 3HAaHUS OCHOBHOM
JIUTEPATYPBI;

— HE JI0IMYCKAeT CYIECTBEHHBIX HETOYHOCTEH;

— YBSI3BIBAaCT YCBOCHHBIE 3HAaHHMA C MPAKTHYECKOW JEATEIBHOCTHIO
HAaIpaBJICHUS;

— apryMEHTUPYET Hay4HBbIC ITOJIOXKCHHUS;

— JIENIaeT BLIBOJILI U 0000IEHNS;

— BJIAJICET CUCTEMOH CIIENMAM3UPOBAHHBIX OHSTHI.

«XOpOIIIO»
«3a4TEHO»

YueOHBIM IUIAHOM HE NPEeyCMOTPEHO

IepeueHp TeM [yisi KypCOBOTO IPOEKTHPOBAHHUS/BBINIONIHEHHS KypCOBOW paboThI
mpejcTaBiceHsl B Tabuie 17.
Tabnuia 17 — [lepeueHb TeM Uil KYpCOBOTO MPOSKTHPOBAHUS/BBITIOJIHEHHUS KYPCOBOW paboThI

No /i [TprMepHBIii epedeHb TeM AJIsl KypCOBOTO HPOSKTUPOBAHHS/BBITOTHEHUS
- KypcoBOH paboThI

YueOHbIM IJIAHOM HE IPelyCMOTPEHO

— oOyuaronuiicss yCBOMI TOJIBKO OCHOBHOM IPOrpaMMHbIH MaTepHall,
M0 CYLIECTBY W3JIaraeT €ro, OMMPasCh Ha 3HAHHUSA TOJIBKO OCHOBHOM
JIMTEPATYPBI;

— JIOIIyCKAeT HECYIECTBEHHbIE OLIMOKU U HETOYHOCTH;

— HCIIBITHIBAET 3aTPyJHEHHMS B NPAKTHYECKOM INPUMEHEHMH 3HaHMI
HAIpaBIICHUS;

— c11abo apryMeHTUPYET HayqHbIe MOJIOKCHHS;

— 3aTpyaHsercs B ()OpMyJIMPOBAHUHU BBIBOJIOB U 000011IEHNIH;

— YaCTUYHO BJIAJIEET CUCTEMOH CNENMATU3UPOBAHHBIX MOHITHH.

«YIIOBIICTBOPUTEIILHOM
«3aUTEHO»

Bompocsl 1y mpoBeAeHHS INPOMEXKYTOYHOM AaTTeCTallMd B BHAE TECTUPOBAHUS
npejcTaBieHsl B Tabuie 18.

Ta6muma 18 — [IpuMepHsIii nepedyeHb BOIIPOCOB LISl TECTOB

Ne n/n [IpumepHEBIi TIepedeHb BOIPOCOB Ul TECTOB

VY4yeOHBIM IIIAHOM HE IPETyCMOTPEHO




IlepeyeHb TeM KOHTPOJIBHBIX PabOT MO IUCHMIUIMHE OOYYaloIMXCs 3a04HOH (opMbI
00y4eHus, IpeICTaBIeHbI B Tabmuie 19.

Tabmuma 19 — [lepeueHb KOHTPOIBHBIX padboT

Ne n/n [lepeueHb KOHTPOIBHBIX PadOT

He npepycmorpeHo

10.4. Meroauueckue  MaTepuanbl,  ONPEAENAIONME  IPOLEAYPbl  OLEHUBAHMS
HHIUKATOPOB, XapaKTepU3YIOIIUX dTamnbl (OPMHUPOBAHMS KOMIETCHLHMH, colepxarcs B
JIOKAJIbHBIX HOpPMAaTUBHBIX aktax ['YAII, pernamMeHTHpyIOLMX MOPSIOK U IPOLEAYPY
MPOBEJICHUSI TEKYIIEro KOHTPOJIS YCIEBAEMOCTH U MPOMEXYTOYHON aTTECTALMU O0YUYarOIINXCS
I'VAIL

11. Meroauueckue yKka3zaHus Ui 00yYarOIHXCsI 0 OCBOCHUIO TUCIUTLIHHBI

11.1. Meroguueckne yka3zaHHs I OOydaroIIMXCS II0 OCBOSHHIO JIEKIIHOHHOTO
MaTepuana

OCHOBHOE Ha3HAUCHHE JICKIHOHHOIO MaTepuajla — JIOTHYEeCKH CTPOHHOE, CHCTEMHOE,
riy0OKOe W SICHOE H3IIOKEeHHEe yueOHOro marepuana. HasHaueHue COBPEMEHHOH ICKIMH B
paMKax AMCIMIUIMHBI HE B TOM, YTOOBI MOJYYHTh BCIO MH(POPMAIMIO [0 TEME, a B OCBOCHHU
(yHIaMECHTABHBIX MPOOJIEM JUCHUIUIMHBL, METOJOB HAYYHOIO TIIO3HAHUS, HOBCHIIHNX
JMOCTHXEHHI HAyYHOW MBICIH. B y4eOHOM mporecce JIEKIHs BBITOIHIET METOM0IOTHIECKYHO,
OpraHU3alUOHHYI0 U MH(GOPMALMOHHY0 (GYyHKIMHU. JIeKIus pacKkpbIBaeT MOHATHHHBII anmapat
KOHKpETHOW 00nacTé 3HaHWs, €€ MpOoOJIEeMBl, JaeT IMEeIbHOE IMPEICTaBICHHE O IMCIUILINHE,
MMOKa3bIBAET B3aUMOCBSI3b C IPYTHMHU TUCIUILTHHAMH.

[lnanupyemblie pe3yabTaThl IPH OCBOCHHH 00YYAIOIIUMICS JEKIIMOHHOTO MaTepUaia;

— TMOJyYeHHE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBS3aHHBIX 3HaHHW, YpPOBEHb
KOTOPBIX OIPEIesieTCs IeJIEBOM YCTAaHOBKOM K Ka)KI0H KOHKPETHOH TeMe;

— MOJIyYCHHE OIbITA TBOPUECKOI PabOTHI COBMECTHO C IPEIOIaBaTelIeM;

— pasBuTHEe OPO(ECCHOHATBHO-ICIOBBIX  Ka4yecTB, JIIOOBH K MNPEAMETY |
CaMOCTOSTEIIFHOTO TBOPYECKOTO MBIIUICHHS.

— MOsBJICHHE HEOOXOJMMOTr0 HHTEpeca, HEOOXOAUMOTO ISl CAMOCTOSITEIILHOM PaboThI;

— TMOJyYeHHWE 3HAHUH O COBPEMEHHOM YPOBHE DPAa3BUTHS HAyKH WM TEXHUKU H O
MIPOTHO3€ UX PAa3BUTHS HA OIMKANIINE TOMBI;

— HAY4YUTHCS METOAMYECKH 00pabaThiBaTh MaTepHuan (BBLACIATH IJIABHBIE MBICIH U
MOJIOKEHHSI, TPUXOJUTh K KOHKPETHBIM BBIBOJIAM, IMOBTOPATH HMX B  Pa3IHYHBIX
(dhopmyTpoBKax);

— MOJyYeHHE TOYHOTO MOHMMAHHMS BCEX HEOOXOAMMBIX TEPMUHOB U MOHSTHH.

JIeKIIMOHHBI  MaTepHanl MOXET CONPOBOXIATHCS  JIEMOHCTpAIMeld  CIIAHI0B |
WCIIONIb30BAHMEM PAa3[aTOYHOTO MaTepuaia TMPH MPOBEACHUH KOPOTKHX JUCKYCCHH 00
0COOEHHOCTSIX MPUMEHEHHS OT/ACIBHBIX TEMATHK 110 JUCLUILINHE.

11.2. Meroauuecknue yka3aHusi Uil OOYYarOIIMXCS 10 BBIMOJHEHHIO J1a00PaTOPHBIX
pador

B xone BbIMONHEHMS 1a0OpaTOpHBIX paboT oOydaromuiics JODKeH YIIyOuTh W
3aKpeNUTh 3HAHHS, NMPAKTHUECKUE HABBIKM, OBJIAJETh COBPEMEHHOW METOIUKOM M TEXHUKOU
9KCIIEPUMEHTa B COOTBETCTBUM C KBAIM(UKALMOHHONW XapaKTePUCTUKOH oOydaromierocs.
BeinonHeHue 1abopaTopHbIX pabOT COCTOUT M3 IKCIEPHMMEHTANbHO-NPAKTHYECKOH, pacueTHo-
AHAIUTHUYECKON YacTeil U KOHTPOJIIbHBIX MEPOIPUSTHIH.

Beinonnenue s1abopaTopHbix paboT oOydaromumcs SIBISETCS HEOTHEMIIEMOH YacTbiO
N3y4YeHHs] AUCLUIUIMHBI, ONpeNeseMOi ydeOHbIM IIAHOM, W OTHOCHTCSI K CpEICTBaM,
o0ecreyrBalOIMM PELICHHE CIISIYIOIMX OCHOBHBIX 3aa4 00y4aloIerocs:

— npuoOpeTeHHE HABBIKOB HCCIICIOBAHMS IPOLECCOB, SIBACHHI U  OOBEKTOB,
H3y4aeMbIX B paMKax JAQHHOI AUCLUIIINHEL

— 3aKpeIUICHHE, Pa3BUTHE M [CTaIH3allls TEOPETHYCCKHX 3HAHHM, MOJYYCHHBIX Ha
JICKLHSX;

— TMOJyYeHHE HOBOW MH(OPMAIMH [0 U3yIaeMON JUCIUILIHHE;

— mnpuoOpeTeHHe  HABBIKOB  CaMOCTOSTENIBHOW  paboTel ¢ J1abopaTOpHBIM
00opyoBaHHEM U IPHOOPAMHU.

Crpykrypa 1 popma oTyera 0 1abOpaTOpHOH padoTe
— TuTyneHbli 1HCT.
— Copeprxanue.
— 3anmanmne. Homep BapuanTa.
— IlocraHoBKka 3aga4n.
— Teopernueckue BBIKJIAIKH.
— Pacuersl.
— JIuctuHr nporpamMmsl(eciu Tpedyercs).
— BrIBOABI.
— CHucok JuTeparypsl.

TpeboBanus Kk 0hOpPMICHUIO OTYETA O JIabopaTOpHO paboTe
— U3noxenue Tekcta U opopmieHHe paboT CleyeT BHINONHITH B COOTBETCTBUH C
tpeboBanusmu ['OCT 7.32 — 2001.
— http://guap.ru/guap/standart/prav_main.shtml

11.3. Meroanyeckue ykazaHHs Ul 00Y4arOIIUXCS MO TPOXOXKACHUIO CAMOCTOSITEIbHON
paboTsI

B Xo/e BBIMOIHEHUS] CAMOCTOSTEIBHON PabOThI, OOYUYArOLUICS BBIIONHSIET PaboOTy MO
3a/IaHUI0 M [PH METOJMYECKOM PYKOBOJCTBE IpEHojaBaTess, HO 0e3 ero HenocpeiCTBEHHOTO
y4acTHsL.

Jns obyuaromuxcs mo 3a04HOM (opme 0OydeHHs, CaMOCTOSATENIbHAs paboTa MOXET
BKJIIOYATh B CE0sl KOHTPOJIbHYIO paboTy.

B mporiecce BBIMOIHEHUSI CAMOCTOSTENBHON PaboThl, y 0Oyuarouierocsi popMupyercs
Lenecoo0pasHoe IUIAHUPOBAHKUE Paboyero BPEMEHH, KOTOPOE IO3BOJISIET UM Pa3BUBATh YMEHHMS
U HaBBIKM B YCBOCHHM M CHCTEMATH3alMH NMPUOOPETAEeMBIX 3HAHWH, 0OECHeYrBaeT BBICOKHUIA
YPOBCHb YCIICBAEMOCTH B MNEPHOA OOYdYCHHS, IIOMOraeT IIOJYy4YWTh HABBIKH ITOBBILICHHS
po(heCcCHOHAIBHOTO YPOBHSI.

MeToanuecKuMH ~ MaTepuaiaMd, — HalpaB/SIOMMMH  CAMOCTOSTEIBHYIO — paboTy
00y4arOUIUXCSASBISIOTCS

—  y4eOHO-METOANYECKHIl MaTepHal N0 AUCLUILIHHE;

— METOJMYECKUE YKa3aHHUs MO BBIMOJHEHHIO KOHTPOJBHBIX PaboT (s 00y4aromuxcs
110 32049HOU (opMe 00ydeH ).

11.4. Meroanyeckue ykazaHus Uit OOYy4alOUIMXCSA IO IPOXOXKACHHIO TEKYIIEro
KOHTPOJISl yCHIEBAEMOCTH.

Texymuii KOHTPOJb YCHEBAEMOCTH IpelyCMaTpUBAaeT KOHTPOJIb KauyecTBa 3HAHHUU
o0y4arommxcs, OCyIIECTBISEMOr0 B TEUCHHUE CEMECTpa C IIEIbI0 OICHUBAHUS XO/1a OCBOCHUS
JTUCLMIUTHHBL.



11.5. Meronnvecknue ykazaHUsl JUIsi OOYYarOIIUXCS MO MPOXOXKICHHIO MPOMEKYTOUHON
aTTECTAI[HH.

IIpomexyTouHas  aTrectanus  OOYy4YalOIIMXCS  MNpPEIyCMaTpUBAaeT  OLICHUBAHUE
MIPOMEXKYTOUHBIX ¥ OKOHYATEIbHBIX Pe3yIbTaToB 00ydeHus rmo guciumuinHe. OHa BKIIOYAeT B
ceost:

— »o9K3ameH — ¢opMa OICHKM 3HAHUI, MONYyYCHHBIX OOYYAIOIIUMCS B TIpoIecce
W3y4YeHUs] BCEH TUCLUILIMHBI WM €€ YacTH, HABBIKOB CAMOCTOSITEIBHON paboThI, CIOCOOHOCTH
MPUMEHATh WX JJIS PEUICHUs NMPAaKTUYECKHX 3ahad. DJK3aMEH, KaK IPaBWIO, IPOBOJIUTCS B
MepHoJl DK3aMEHAIMOHHOW CECCHMM M 3aBEpIUAcTCs AaTTEeCTAMOHHOW OLEHKOW «OTIMYHOY,
«XOPOILOY», «yJIOBIETBOPUTEIHHOY, «HEYIOBICTBOPUTEIBEHOY.

— 3a4eT — 3T0 (hopMa OLEHKM 3HAHMH, MOJTYYEHHBIX OOYYAIOIIMMCS B XOZIE W3y4YCHUS
y4eOHOH IUCHUILIMHEL B [IEJIOM HIIM IPOMEXYTOUHas (110 OKOHYAHUH CEMECTpa) OLCHKA 3HaHUI
00y4aroUMMCsl IO OTJEIbHBIM pa3fesaM IUCLMIUIMHBI C aTTECTAlHIOHHOW OLICHKOH «3a4TeHO»
WJIH «HE 3a4TCHOY.

— 1upepeHIUpPOBaHHBI  3a4eT — 3T0 (opMa OLEHKH 3HAHWH, IOJY4YEHHBIX
00y4arommMcs IpU W3yYeHUH AMCIUIUIMHEL, TIPH BBIIIOJTHEHUN KYPCOBBIX HMPOEKTOB, KYPCOBBIX
paboT, HayIHO-MCCIIEA0BATENLCKUX PA0OT U MPOXOKACHUU MPAKTUK C ATTECTAIIMOHHON OIICHKON
COTIIMYHOY, «XOPOILO», KyJOBICTBOPUTEIBHOY, «HEYIOBICTBOPUTEIEHOY.

JIuct BHEceHHUs U3MEHEHHH B pabouyl0 POrpaMMy JHCIUILIMHbBL

JlaTa BHECEeHUS
HU3MEHEHH U
JIOTIOJIHEHUH.

ITonmuces BHECTIETO
HM3MCHCHHUS

ConeprxaHne U3MEHEHHU U TOMOIHEHUH

JaTa u Ne

MPOTOKOITA
3acejaHus
Kagenpsl

IToamuce
3aB.
kageapoit




