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AnHHOTAIUSA

Jucunnnnua «YnpapieHue OONbLIIMMH JAHHBIMH» BXOJMT B 00pa3oBaTelbHYIO
MporpaMMmy BbICIIEr0 OOpa30BaHUs 10 HANpPABICHUIO NMOAroToBKH/ cnenuansHoctH 09.03.01
«udopmMatnka W BBIYMCIHMTENbHAs TEXHHKa»  HampaBlIeHHOCTH «MHTerpupoBaHHbIE
aBTOMAaTU3MPOBAaHHbIC WH(OPMALMOHHBIE CHCTEMbl». JlucuuiuMHa peanusyercss Kadenapoit
«Neldy.

JlucuuniyHa HaueneHa Ha GOPMHPOBAHKE y BBITYCKHHKA CIIEIYIOIIMX KOMITETCHIIUH:

IIK-2 «Cnoco0GeH ocCyIIecTBISATh KOHLENTyalbHoe, (DYHKIMOHAIBHOE M JIOTHYECKOe
MIPOEKTUPOBAHUE CHCTEM CPEIHET0 M KPYIMHOI'0 MacIiTada U CI0KHOCTH

IIK-4 «CnocobeH pa3pabaThiBaTh TEXHHYECKHE CHELH(UKAIMK HA MPOrpaMMHbIC
KOMIIOHEHTHI U UX B3aUMOJCHCTBHE, CIOCOOCH IIPOSKTUPOBATH IPOrPAMMHOE 00CCIICUCHHE)»

CozaepxaHue IUCHMIUIMHBI OXBAaTBIBAET KPYT BOIPOCOB, CBS3aHHBIX C YIPaBICHUEM
OOJBIIMMHU JaHHBIMH.

IIpenogaBaHue AUCHMIUIMHBL IPEIyCMATPUBACT cleAyromue (OpMbl OpraHH3aIuu
yueOHOro mpoliecca: JIeKIMH, Ja0opaTopHble pabOThI, CaMOCTOsTeNbHas paboTa CTy/AEHTa,
KOHCYJIbTALIIH.

IIporpammoii JUCHMIUIMHBI TPELYCMOTPEHBI CIECAYIOUIME BHIbBI KOHTPOJSL: TEKYIIHH
KOHTPOJIb YCHIEBAEMOCTH, IIPOMEXYTOUHAs aTTecTanus B popMe IK3aMeHa.

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

SI3bIK OOyUEHHS 110 JUCHHUIUIMHE KPYCCKHUIY

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  y4aCTHHKAMHU

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
HaMMEHOBaHUE
KOMIIETEHLIUH KOMIIETeHIIUH
KOMIICTCHIIUH
[1K-2.3.1 3HaTh METO/BI KOHIIENTYAJILHOTO,
()YHKLMOHAIBHOTO M JIOTHYECKOT0
MPOEKTUPOBAHUSI, TIPUHIIUITBI Pa3paboTKU
TEXHHUKO-9KOHOMHYECKHUX XapaKTEPUCTUK
[1K-2 Cnocoben ap P
BapHaHTOB KOHLENTYaJIbHOH apXUTEKTYpPbl
OCYIIECTBIISTh
IK-2.Y.1 ymeTs pa3pabaTbIBaTh TEXHHKO-
KOHIIENTYyaJIbHOE,
9KOHOMHUUYECKOE 000CHOBAHHUE, OTIPEACIIAT
(YHKIHOHAIBHOE U o
IMpodeccuonanbHble HOrHeCKOe KJIIOYEBBIE CBOMCTBA CHCTEMBI, OTIPEAENISAT
KOMIIETCHIIUH OrpaHUYCHUS CHCTEMbI, BAPHAHTBI
MIPOEKTUPOBAHKE N
KOHIIENTYaJIbHOW apXUTEKTYPBI CUCTEMBI
CHCTEM CPEIHET0o 1
[1K-2.B.1 B1angets HaBBIKAMH ONPEACIICHHS
KPYIHOTO Maciiraba . M
KJIFOYEBBIX CBOHCTB U OTPAaHUYCHHUI CHCTEMBI,
U CJIO)KHOCTH
HaBBIKAMHU OINPE/EJICHUS] BADHAHTOB
KOHIENTYaIbHOW apXUTEKTYPbl CHCTEMBI,
HaBBIKAMHU ONUCAHMS TEXHUKO-IKOHOMUYECKOTO
000CHOBaHUS
[1K-4.3.1 3HaTh THIIOBBIC pelIeHHs, OHOINOTEKH
IIPOrPaMMHBIX MOJYJICH, 11a0IOHBI, KJIACChI
00BEKTOB, HCIOJIB3yEeMbIE TIPH pa3paboTke
MPOrPaMMHOr0 00€CIeueHUs ; 3HaATh METO/IbI U
[TK-4 Cnocoten Cpe,HETBa MIPOEKTUPOBAHUS n’or aMMHOTO
pa3pabaTbIBaTh P P P porp
obecrieueHus1, 6a3 JaHHBIX ¥ IPOTPAMMHBIX
TEXHUYECKUE .
unrepdeiicon
crenupuKau Ha
I1K-4.Y.1 ymeTb NIpoBOJUTH OLEHKY H
pOrpaMMHbIe N
IpodeccronansHbie 000CHOBaHKE PEKOMEHAYEMBIX PELICHHH;
KOMIIOHEHTBI U X
KOMIIETeHIINH . BbIpa0aThIBaTh BAPUAHTHI peajn3aluu
B3auMozeiicTBue, )
0COBCH MPOrPaMMHOr0 00€CTICUeHHs; IPUMEHSTh METOBI
U CPEe/ICTBA MPOSKTUPOBAHUS IPOIPAMMHOTO
HPOEKTUPOBATh pen p p porp
obecrieueHusi, 0a3 JTAHHBIX U IPOrPaMMHBIX
pOorpaMMHOe .
unrepdeiicon
obecreueHue

TIK-4.B.1 Biaieth TEXHOJIOTHEH
IIPOTrPaMMHUPOBAHUS, METOAAMH U CPEJCTBAMHU
[IPOCKTUPOBAHHS IPOTPAMMHOT0 00eCIICUeHHMS,
0a3 JaHHBIX M NPOrPaMMHBIX HHTEp(EHCcOB

2. Mecro gucuumiuHsl B ctpykrype OI1




JucruuimHa MoskeT 6a3upoBaThCs Ha 3HAHUAX, paHee MPUOOPETEHHBIX 00Y4aOIUMHUCS
[IPY U3YYEHUH CICAYIOIIUX TUCIIUILIHH:

— ba3sl ganaeIx

3HaHMs, MOJYYCHHBIC NPU H3Yy4YCHUHM MaTepHaia JaHHOW IMCIMIUIMHBI, MMEIOT Kak
CaMOCTOSTEIIbHOE 3HAUCHHE, TAK U MOTYT MCIIOJIb30BAThCS IIPH N3YyUECHUH APYTUX AUCIMILINH:

— Brimycknas kBanu¢pukanuoHHas padora

3. OOBeM u TPYJOEMKOCTb TUCHIUILIHHBI
JlanHBIE 00 00IIEM 00BbEME IUCLUILIMHBI, TPYAOEMKOCTH OTIEIbHBIX BHJOB Y4YEOHOI
paboThI MO AUCHUILTHHE (M paclpeeieHHe 3TON TPYA0SMKOCTH IO CEMECTPaM) MPEACTABICHBI B
Tabuie 2.

Tabnuia 2 — O0beM U TPYAOSMKOCTh TUCLHUIIIITHHBI

TpynoemkocTs Mo
Bun yueGHoii paboThl Bcero cemMecTpam
Ne8
1 2 3
Oowan mpyooemKochnp oucyuniIuHol, 3/ 108 3/ 108
3E/ (uac)
H3 Hux yacoe npakmuueckoil n0020MoGKuU 20 20
Ayoumopnuie 3anamus, BCETO 4ac. 40 40
B TOM UHCIIE:

nexuwmu (J), (vac) 20 20

npakTHuecKue/ceMuHapekue 3ansrus  (I13),

(1ac)

naboparopusie pabotsi (JIP), (uac) 20 20

KypcoBoii mpoekT (padora) (KII, KP), (uac)

JK3aMeH, (Jac) 63 63
Camocmoamenvnas paboma, Bcero (dac) 5 5
Buo npomesicymounoi ammecmayuu: 3ayer,
mudd. 3ager, sxsamen (3auer, dudd. 3ay, DK3. k3.
Ok3.*%)

B -
IIpumeudanue:  kanauaaTckuil 9K3amMeH

4. ConepxaHue IUCLUITIIMHbI
4.1. Pacnpenenenne TpyI0€MKOCTH AUCHUILIMHEL 10 pa3/iesiaM U BUIAaM 3aHATHH.
Paznenbl, TeMbl AUCHUILUTMHBI U UX TPYJOEMKOCTh IIPUBEACHBI B TabnuIe 3.

Tabmuia 3 — Pa3nenbl, TeMbl TUCIHIUIHHBL, MX TPYI0EMKOCTh

CopnepxaHue pa3eoB U TEM JICKIMOHHBIX 3aHATHH IPUBEAEHO B TabiuIe 4.

Tabauma 4 — COZ[Cp)KaHI/Ie Pa3aciioB U TEM JICKIIMOHHOI'O IIMKJIA

Howmep pasnena | HazBaHue U cogepikaHue pa3iesioB ¥ TeM JCKIIMOHHbBIX 3aHATHH

1 Pasnen 1. Beenenue.

Tema 1.1. [IpocTeiimme cTaTUCTUUECKUE XapaKTEPUCTUKU
Tema 1.2. [puBenenne k HOpMaNbHO#H Gopme

Tema 1.3. OumdpoBKa HEUUCIOBBIX AaHHBIX

2 Pa3nen 2. MeTosibl MHOTOMEPHOT'O CTATUCTUUECKOTO aHAJIN3a M aHAJIN3a
HEYHCIIOBON HH(OpPMALIUH.

Tewma 2.1. Ponb 11 cymiHOCTS MHOTOMEPHBIX CTATUCTHYECKIX METOJIOB

Tema 2.2 MHOroMepHOe HOpMAJIBHOE pacHpeziesieHne Kak OCHOBHAsI MOJIENb
COBPEMEHHBIX MHOT'OMEPHBIX CTaTHCTHYECKUX METO/IOB.

Tema 2.3. [IpakTHyeckoe TpUMEHEHHE MHOTOMEPHBIX METOIOB

Tema 2.4. MeTo/Ipl CTATUCTUYECKOTO OLICHUBAHHUS MHOTOMEPHBIX I1apaMeTpoB
Y TIPOBEPKU THUIIOTES.

Tema 2.5. OcoOeHHOCTH aHaIM3a KOJIMYECTBEHHBIX H KaUeCTBEHHBIX
MIPU3HAKOB.

Tema 2.6. KnactepHslil ananms.

Tema 2.7. KOMOOHEHTHBIM aHATIU3.

3 Paznen 3. [IporpaMMHbIe CpeiCTBa /ISl YIIPABICHHS OOJIBIIUMU JTAHHBIMH.
Tema 3.1. NoSQL CYB] .

Tema 3.2. Texuomorus MapReduce.

Tema 3.3. PacnipeneneHubie (GaiioBble CUCTEMBI.

Tema 3.4 Google Bigtable.

4 Paznen 4. Cucremsl Data Mining

Tema 4.1. [Moustue o TexHonoruu Data Mining.

Tema 4.2. Peanuzanus B nakeTax MPHKIAJHBIX IPOrPaMM.
Tewma 4.3. CereBble TexHosoruu Data Mining.

4.3. Tlpaktiueckue (CEMUHAPCKUE) 3aHITHUS
TeMbl NpaKTUYECKUX 3aHATHIA M UX TPYAOEMKOCTh ITPUBE/ICHBI B TA0IHILIE 5.

Ta6nnua 5— HpaKTI/I'-IeCKI/IC 3aHATHUSA U UX TPYAOCMKOCTb

Paznensl, TeMbl JUCIUIUINHBI Jexwn | 113 (C3)| - JIP K1 CPC
ACTEL, Amcn (gac) (gac) (uac) (1ac) (uac)
Cemectp 8
Paznen 1. Beenenue. 5 4 1
Paznen 2. MeToJbl MHOTOMEPHOTO CTATHCTHYECKOTO 5 4 1
aHaJIM3a M aHAJINW3a HEYHCIOBOH HHOOPMAIIMH.
Paznen 3. IIporpaMMHbIC CPEACTBa ISl YIPaBICHUS 5 8 2
OOJIBIINMU TAHHBIMH.
Paznen 4. Cucremsr Data Mining 5 4 1
Hroro B cemectpe: 20 20
Hroro 20 0 20 0 5

4.2. CopepxaHue pa3zeoB U TEM JICKINOHHBIX 3aHATHH.

Ne
Ne Tembl IpakTHYECKUX . | Tpynoemkocrts, |pa3zaena
. DOopMBI IPAKTHIECKHUX 3aHATHI
n/n 3aHATUI (gac) JIUCIIMII
JIMHBI
VueOGHBIM IIaHOM HE MPETYCMOTPEHO
4.4. JlabopaTopHbie 3aHATHS
Tembl 1a00paTOPHBIX 3aHATHH U UX TPYLOEMKOCTb IIPUBEJICHBI B TA0IUIIE 6.
Tabmuna 6 — JlabopaTopHble 3aHATHS U HX TPYIOCMKOCTh
Ne
Ne TpynoemkocTsb azzena
HanmeHoBanue 1ab0paTopHBIX paboT pyR o | Pt
n/n (4ac) JUCLUIT
JIMHBI
Cemectp 8
1 [NpuBeieHne K HOPMAIILHOHU hopMe 4 1
2 Knacrepusiii ananms 4 2




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

3 [IpoekTupoBaHue pensMOHHON 0a3bl JaHHBIX 4 3

4 | Peanuzanms cipoektupoBanHoii 6a3bl qanHbix B CYBJ] 4 3

5 Peanmzanmst texmomormm Data Mining B makeTax 4 4
MIPUKIIAHBIX IPOrPaMM

Bcero 20

4.5. KypcoBoe npoekTrpoBaHue/ BBIITOIHEHHE KYPCOBOH pabOThI
V4eOHBIM [UIAHOM HE PELyCMOTPEHO

4.6. CamocTosiTenbHas paboTa 00y4aroIXCst
Bujibl caMOCTOSITENILHON pabOThI U €€ TPYJOeMKOCTb NPUBEICHBI B TadnuIe 7.

Tabnuua 7 — Bussl caMoCcTOsITEeNbHON paboThl M €€ TPYJO0eMKOCTh

. Bcero, | Cemectp 8,
Bun camocTositenbHOlM padoTh
qac 4ac
1 2 3
H3yuenne TeopeTH4ecKoro MaTepuania
2 2
muctmiuiaasel (TO)
Kypcosoe npoextuposanue (KII, KP)
PacuetHo-rpaduyeckue 3ananus (PI'3)
Bemmosnnenue pegepara (P)
IMoaroroBka K TeKyIeMy KOHTPOIIIO 5 2
ycneBaeMoctH (TKY)
Jomaniaee 3aganue (/13)
Konrposbabie pabotsl 3a0unnkoB (KP3)
IloaroroBka k MpoMexKyTOUHON 1 1
arrectaryi (I1A)
Bcero: 5 5

5. Ilepeuenb yueOHO-METOAUUECKOrO 00ECIEUEHUS
IUTSL CAMOCTOSITEIIEHOM PaboThI 00yJYarOIIMXCS IO TUCIUILTHHE (MO/IYIIIO)
V4eOHO-METOANYECKHE MaTepUaNbl Ul CAMOCTOSATENIBHOI PaboThl 00YYaOIIUXCs yKa3aHbl B
ma. 7-11.

Data Science and Big Data Analytics: Discovering,
Analyzing, Visualizing and Presenting Data // EMC
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. IlepedeHb MeYaTHBIX U IEKTPOHHBIX YUEOHBIX U31aHUIM
INepeueHp MeyaTHBIX U HIEKTPOHHBIX YUEOHBIX U3JaHUI NPUBENEH B Tabmuue 8.
Tabmuua 8— IlepeueHb MeYaTHBIX M AIEKTPOHHBIX Y4eOHbIX H31aHUi

7. TlepedeHb 3IEKTPOHHBIX 00pa30BaTEIbHBIX PECYPCOB
nH()OPMALIMOHHO-TEIEKOMMYHHUKALMOHHOI cetn «MHTepHeT»
[epeuenn INIEKTPOHHBIX 00pa3oBaTenbHbIX pecypcoB nH(OpMaMOHHO-
TENEKOMMYHHUKALMOHHON ceTH «VIHTepHeT», HEOOXOIMMBIX JUIi OCBOCHMS JUCLUILIMHBI
npuBesieH B Tabuuue 9.

Tabmua 9 — IlepedeHb 3JEKTPOHHBIX O0OpPA30BATENBHBIX PECYPCOB HMH(POPMAIIMOHHO-
TEJIeKOMMYHUKAIIMOHHOHU cetu «HTepHeT»

URL anpec Haumenosanue
e.lanbook.com/books/ | DaekrponHo-OubIMOTEUHASI CHCTEMa
www.gpntb.ru/ TocynapcTBenHas myOuiMyHas HAyYHO-TeXHHYECKasi OMOIHoTeKa.
www.nlr.ru/ Poccuiickas HaloHaNbHast OMOIHOTEKA.
www.nns.ru/ HauponaipHast 2JieKTpoHHas GubIMoTeKa.
www.rsl.ru/ Poccuiickas rocyaapcTBeHHast OubinoTeka
www.microinform.ru/ | YueOHBII LIEHTP KOMIBIOTEPHBIX TEXHOJIOTUH « MHUKPOUHPOPM
www.intuit.ru/ O0pa3zoBaTebHbIi caliT
www.window.edu.ru/ | bubaroreka yueOHON M METOJMYECKOM JINTEPATYPbI
WWW.osp.ru/ Kypnan «OTKpBITBIE CUCTEMBD»)
www.ihtika.lib.ru/ BubnnoTeka yueOHOW ¥ METOJMUYECKOM JINTEPATYPbI

Komaectso

OK3EMIULIPOB B

Mudp/ Oubnmoreke
URL apec Bubnunorpaduueckas ccplika (kpomte

JIEKTPOHHBIX
9K3EMILLIPOB)

8. TlepedyeHb nHPOPMALMOHHBIX TEXHOJIOTHIT
8.1. IlepedeHp MPOrpaMMHOTO OOECIIEYEHHS, HCIIOJIB3YEMOr0 MpPU OCYIIECTBICHUU
00pa30BaTeIBHOrO MPOIIECCa MO TUCLMILTHHE.
[epeuenp UCmoabp3yeMOro NporpaMMHOro odecrieueHus npescrasieH B Tadauue 10.

Tabmnuua 10— [lepeuenp nporpaMMHOro obecrieueHus

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

Ne ii/m HaunmenoBanue

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.

[Heiit K. JIx. Beenenue B ¢ cucreMsl 6a3 JaHHBIX. — M.:
Buesimc, 2005 — 1328c.

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

Ilepeyenp ucnonb3yeMblXx HH()OPMALMOHHO-CIIPABOYHBIX CHCTEM IIPEACTABICH B
Tabumue 11.

Tabmuua 11— Ilepeuens HHGOPMALIMOHHO-CIIPABOYHBIX CHCTEM




Ne i/ HaumenoBanue

OrieHKa KOMIIETEHIN

He npexycmotpeno

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

9. MartepuanbHO-TeXHUUYECKas 0a3a
CocraB  MaTepHAIbHO-TEXHUYECKOH  0a3bl, HEOOXOIUMOH sl  OCYLIECTBIICHHUS
00pa30BaTeIbHOrO MpoIiecca Mo JUCLMILTHHE, IPEACTaBIIeH B Tabnuuel 2.

Tabmuma 12 — CocraB MaTepuaIbHO-TEXHUYECKON 0a3bl

Ne HaumeHoBaHHe cOCTaBHOW YacTu Homep ayauropuun
/o MaTepralibHO-TEXHUYECKOW 0a3bl (TIpr HEOOXOIMMOCTH )

— o0yuaroluiicss yCBOMI TOJBKO OCHOBHOH IPOrpaMMHBIA Marepuall,
[0 CYLIECTBY W3JIaraeT €ro, OMMpasCh Ha 3HAHHMS TOJIBKO OCHOBHOM
JIMTEPATYPBI;

— JIOIYCKaeT HECYILECTBEHHBIE OLIMOKU U HETOYHOCTY;

JleximonHast ay iuTopus

2 | KommnbloTepHslii Ki1ace

10. OueHouHble cpeCcTBa I MPOBEACHHS MPOMEKYTOTHOH aTTeCTAIIH
10.1. CocTaB OLICHOYHBIX CPENCTBAJIS MPOBEACHUS IPOMEXKYTOUHOM aTTecTaluu
oOyJaronmxcs 10 JUCHUIUIMHE IpUBeIeH B Tabnuie 13.
Ta6nuia 13 — CoctaB OLIEHOYHBIX CPEJCTB IS TPOBEACHHUS IPOMEKYTOUHOHN aTTECTAIIMN

«YJIOBJICTBOPHTEIILHOY .
— HCIIBITHIBAET 3aTPYJHEHMS B NPAKTHYECKOM NPUMEHEHMH 3HAHMI
«3AUTEHO»
HaIpaBJICHUS;
— c1ab0 apryMeHTHPYeT Hay4HbIE TTOJI0KEHUS;
— 3aTpyaHseTcs B ()OpMyJIMPOBAHUU BBIBOZOB U 0000IIEHUIH;
— YaCTUYHO BJIaJIEET CUCTEMOH ClelNaaU3UPOBAHHbBIX MOHSITHA.
— oOyyaronuiicss He YCBOWJI 3HAYMTENIBbHOH 4YacTH IMPOrpPaMMHOIO
Marepuaa;
— JOIyCKaeT  CyLIeCTBEHHble  OMMOKM M  HETOYHOCTH  IIpU
«HEYIOBJIETBOPUTEIILHO ;
paccMOTpeHUH pobJieM B KOHKPETHOM HalpaBJIeHHH;
«HE 3aYTEHO»

— HCTIBITHIBACT TPYJHOCTH B IPAKTHYECKOM MPUMEHEHUH 3HAHHH;
— HE MOXKET apryMEHTHPOBATh HayYHbIC MTOJIOKCHHS;
— He (OpMyIIHpPYET BEIBOAOB U 0000IICHHH.

Bun HpOMC)KyTO‘IHOﬁ aTTéCTalun HepequL OLICHOYHBIX CPEACTB

DK3aMeH Crucok BOIIPOCOB K OK3aMCHY

10.3. TumoBble KOHTPOJIbHBIE 33JaHUS UM UHBIE MaTepHabl.
Bormpocs! (3aaun) a1t 3K3aMeHa NpeJcTaBieHsl B Tabuune 15.

Ta6mnuua 15 — Borpocs! (3a1aun) Asst 5K3aMeHa

10.2. B ka4yecTBe KpHUTEpHUEB OLCHKM YPOBHA C(HOPMUPOBAHHOCTH (OCBOCHHS)
KOMIETEeHIUI 00ydaromuMuCs MpUMeHsieTcst 5-0ajulbHasi 1IKana OLEHKM CHOpMUPOBAHHOCTH
KOMIIETEHIMI, KOTOpasi mpuBeeHa B Tabnuiie 14. B TeueHne cemectpa MOXKET UCIIOIB30BATHCS
100-0aybHasi — mKajma — MOIYJIBHO-DEHTHHIOBOW  CHCTEMbl — YHHBEPCHUTETa,  MpaBHia
HCIOJIBb30BaHNUs KOTOPOif, YCTAHOBIICHBI COOTBETCTBYIONIUM JIOKAIBHBIM HOPMATHUBHBIM aKTOM
I'YAIL
Tabmuua 14 —Kpurepuu oueHkH ypoBHs c(QOPMUPOBAHHOCTH KOMIIETEHILIMH

Ne /i IepeueHb BOIpocoB (3a1a4) 1l 3K3aMeHa
1 IpocTeiinue cTaTUCTUYECKHE XapAKTEPUCTUKH, IPUBEAECHUE K HOPMAJIbHOM
(dopMe U oIH(pPOBKA HEUUCIIOBBIX JaHHBIX
2 Posb 1 CyIHOCTh MHOIOMEPHBIX CTATUCTHYECKHX METOI0B, MHOTOMEPHOE

HOPMAJIbHOE pacnpeacIiCHUE KaK OCHOBHAsA MOJACIIb COBPEMEHHBIX
MHOI'OMCPHBIX CTATUCTHYCCKUX METOJI0OB

3 HpaKTI/I‘IeCKOC MMPUMCHCHUC MHOTOMEPHBIX METOJ0B

OrieHKa KOMIIETEHI N

XapakrepucTrka cOpMHPOBAHHBIX KOMIIETEHIIUH
5-GaiutbHas IKaa paKTep bop

4 MCTOI[LI CTAaTUCTUYCCKOI'O OLICHMBAHWs MHOI'OMEPHBIX IapaMETPOB U
IIPOBEPKHU I'HIIOTE3, 0COOCHHOCTH aHAJIN3a KOJIMYECTBEHHBIX U
Ka4yCCTBCHHBIX IPU3HAKOB.

— oOyuatomuiics riayO0OKO M BCECTOPOHHE YCBOMJI IPOrpaMMHBII
MaTepua;

— YBEPEHHO, JIOTHYHO, TI0CIIe[0BATeIbHO U IPAMOTHO €ro H3JIaraer;

— ONMpasCh Ha 3HAHUS OCHOBHOH U JONOJNHUTEIBHOH JIHTEPaTypBL,

5 KnactepHslit ananms.

6 KomnoneHTHsIi aHamm3.

7 NoSQL CYBJI .

8 Texnonorus MapReduce.

9 Pacnpenenennsie daitnoseie cucremsl, Google Bigtable.
10 IlonsiTe o TexHosoruu Data Mining.

11 Peanusanus B nakeTax NpUKIAAHBIX POrPaMM.

12 Ceresble TexHoslorun Data Mining.

«OTJINYHO» ™
GAUTCHOD TECHO NPHBSA3BIBACT YCBOCHHbIE HAYYHBIC MOJOKEHHUS ¢ NPAKTHYECKON
JIeSITENIbHOCTBIO HaIlpaBIICHUS;
— yMeJi0 00OCHOBBIBAET M apIYMEHTHPYET BbIBUIaeMbIe UM HJICH;
— Jie7IaeT BBIBOJIBI U 00OO0IICHUS;
— cBOOOJTHO BIIaJIC€T CUCTEMOH CIEHATU3UPOBAHHBIX IIOHATHH.
— 00yJaroNHMiACS TBEPJO YCBOWI IPOTPAMMHBII MaTepHall, TPaMOTHO H
M0 CYyWIECTBY U3JIaraeT ero, ONMpasChb Ha 3HAHMS OCHOBHOM
JIUTEPATYPBI;
«xopomo — HE JI0MYCKAeT CYIECTBEHHBIX HETOYHOCTEH;

— YBSI3BIBACT YCBOCHHBIC 3HaHHMS C MPAKTHYECKOHW JEATEIbHOCTHIO
HAIpaBJICHUS,

— apryMEHTUPYET Hay4HBbIC MTOJI0XKCHHS;

— JIENIaeT BLIBOJILI U 0000IEHNS;

— BJIQJICET CUCTEMOM CIICLIMATM3UPOBAHHBIX MOHSATHH.

<«Ga4TCHO»

Bomnpocs! (3agaun) st 3avera / aud¢. 3ayera npeacTasieHs! B Tabnuie 16.
Tabnuia 16 — Bompocst (3amaun) asist 3aueta / qudd. 3auera

Ne /it [Mepeuenpb Bompocos (3amau) st 3ayera / qudd. 3auera

YueOHBIM [UIaHOM HE IPESYCMOTPEHO

Ilepeuerp TeM [ KypcOBOTO IPOCKTUPOBAHHMS/BBIOIHEHHUS KypCOBOH paboThI
npejcTaBieHsl B Tabuie 17.
Tabnuma 17 — [lepeueHs TeM JUIsl KYPCOBOTO IIPOSKTUPOBAHISI/BBIIOTHEHHUSI KyPCOBOH pabOThI

No /i [puMepHBIii IepedeHb TeM IJIsl KypCOBOTO HPOSKTUPOBAHUS/BBITOTHEHUS
B KypCOBOH paboThI

Y4eOHBIM IITAaHOM HE NPEAYCMOTPEHO




Bonpocsl s mpoBeneHWs INPOMEXKYTOYHOH AaTTECTAllMd B BHAE TECTUPOBAHUS
npezcTaBieHsl B Tabmuie 18.

Tabmuna 18 — [IpumepHsIii TepeyeHb BOIIPOCOB LISl TECTOB

Ne n/n [IpumepHBIH IepedeHb BOIPOCOB JUIS TECTOB

YueOHbIM IJIAHOM HE IPEelyCMOTPEHO

IlepeueHb TeM KOHTPOJBHBIX PabOT MO AMCIMIUIMHE OOYYArOIIMXCS 3a0YHON (HOPMBI
00yueHus, Ipe/IcTaBIeHbl B Tabuuie 19.

Tabnuia 19 — [lepeueHb KOHTPOIBHBIX PabOT

Ne i/ [lepeueHb KOHTPOJIBHBIX PadOT

He mpexgycmotpeHo

10.4. Mertonuvecknue  Marepuajibl,  ONpPEACTSAIONAE  HPOUEAYPHl  OLECHHBAHUS
WH/IMKaTOpPOB, XapaKTEPHU3YIOLIMX OTambl (OPMUPOBAHHMS KOMIICTEHIIMH, COJIEpKarcs B
JIOKATBHBIX HOpPMAaTWUBHBIX akrax [ YAII, permaMeHTHpyOmMX MHOPSJOK M HPOLERYPY
MPOBEJICHUSI TEKYILEro KOHTPOJIS YCIEBAEMOCTH U MPOMEXKYTOYHON aTTECTALMU 00YYarOIINXCS
T'YAIL

11. Meroauueckue yKa3zaHus i 00y4aroIMXCsl 0 OCBOCHUIO TUCHIUILIHHBI

11.1. Meroguueckue yKaszaHusi [Adsi OOyYarOUIMXCS MO OCBOCHHIO JIEKIIHOHHOTO
Marepuaa

OCHOBHOE Ha3HAUCHHE JIEKIMOHHOIO MaTepuaja — JIOTHYECKH CTPOHHOE, CHCTEMHOE,
riyOoKoe M SICHOE H3JIOKEeHHe yueOHoro marepuana. Ha3zHaueHne COBpEeMEHHOH JIEKIMH B
paMKax AMCLMIUIMHBI HE B TOM, YTOOBI HOJYYHTh BCIO MH(OPMALHMIO [0 TEME, a B OCBOCHHU
GbyHIaMEHTANBHBIX OPOOJEM AWCLUMIUIMHBL, METOAOB HAYYHOrO IIO3HAHUS, HOBEHIINX
JOCTIDKEHUH Hay4dHOM MbICIU. B yueOHOM mporiecce JIEKIUs BBINOJIHSAET METOAOJIOTHYECKYIO,
OpraHU3alMOHHYI0 U MH(GOPMAMOHHYI0 (YHKIMHU. JIeKIus pacKpbIBaeT MOHATHHHBIN anmapat
KOHKPETHOIH 00nacTu 3HaHus, e€ MpoOJIeMbl, JaeT LENbHOE MPEICTaBICHHE O AWUCLUILUIUHE,
MOKa3bIBACT B3aUMOCBS3b C JPYTUMHU JUCIUILTMHAMH.

[Inanupyemble pe3yabTaThl IPU OCBOCHUH 00YYaIOIIMMUCS JICKIIMOHHOTO MaTepHaa;

— TOJYyYCHHE COBPEMEHHBIX, LEJOCTHBIX, B3aUMOCBS3aHHBIX 3HAaHHH, YpPOBEHb
KOTOPBIX OTIPEEISIETCS EeJeBON YCTAHOBKOM K KaXKI0H KOHKPETHOU TeMe;

— MOJyY€HHE OIbITA TBOPUECKOI PabOTHI COBMECTHO C IPETIOIaBaTelIeM;

— pa3BuTHE NPO(ECCHOHANBHO-ICIOBBIX  Ka4yecTB, JIIOOBM K INpeaMeTy |
CaMOCTOSTEIIFHOTO TBOPYECKOTO MBIIUICHHS.

— MOsBJIEHHE HEOOXOJMMOTr0 HHTEpeca, HEOOXOANMOTO Il CAMOCTOSTEIIFHOM PaboThI;

— MOJNyYeHHWE 3HAHUH O COBPEMEHHOM YPOBHE DAa3BUTHA HAyKH WM TEXHUKH H O
MPOTHO3€ UX Pa3BUTHS Ha OmKaiiime roapr;

— HAYYUTBCSI METOAMYECKH 00pabaThiBaTh MaTepual (BBIACIATH IJIaBHBIC MBICIH H
MOJIOXKEHHs, TIPUXOJMTh K KOHKPETHBIM BBIBOAAM, MOBTOPSTH HMX B  Pa3IUYHBIX
(bopMypoBKax);

—  IOJyYeHHE TOYHOI'O MOHUMAHUS BCEX HEOOXOIMMBIX TEPMUHOB U MOHATHH.

JIeKUMOHHBI ~ MaTepual MOXET COINpPOBOXKIATHCS JAEMOHCTpAlMed ClaiiioB u
HCTIONB30BAaHUEM DA3JaTOYHOrO MaTepHana Ipu IMPOBEACHMH KOPOTKHX AMCKYCCHH 00
0COOEHHOCTSIX MPUMEHEHHS OT/ACIBHBIX TEMATHK 110 JUCIUILINHE.

11.2. Meroauueckue yKa3aHusl Uil OOy4aroOLIMXCS IO BBIMOJHEHUIO J1a00PaTOPHBIX
pador

B xone BhINONHEHHS 11a0OpaTOpHBIX pabOT oOydwaromuiics [ODKEH YIIyOuTh H
3aKpeNuTh 3HAHUS, NPAKTHYECKHE HABBIKH, OBJANETh COBPEMEHHON METOMMKOH M TEXHHUKOH
JKCIIEPUMEHTa B COOTBETCTBUM C KBAJU(HUKAMOHHOW XapaKTCPUCTUKOH O0O0Y4YaroIierocs.
BeimonHenne 1abopaTopHEIX pabOT COCTOMT M3 3KCHEPHMEHTAIBHO-IIPAKTHYECKOM, pacyeTHO-
AHAIUTHYECKON YacTe U KOHTPOJIBHBIX MEPOIPUSATHIH.

BeinonHenue 1a00paTOpHBIX pabOT 00y4aromMMCs SIBISIETCS HEOTHEMJIEMOW YacThIO
W3Y4eHHS] JAWCLUIUIMHBI, ONpENeIseMOd y4eOHbIM IIJIAHOM, W OTHOCHTCS K CpEICTBaM,
00eCeunBAIOIINM PELICHHUE CIISYIONMX OCHOBHBIX 33124 00y4aloIerocs:

— npuoOpeTeHHe HaBBIKOB MCCIEIOBAHMS IIPOLECCOB, SBICHUH U OOBEKTOB,
M3y4aeMBbIX B paMKax JaHHOH JUCIHIUINHBI;

— 3aKpeIuICHHE, Pa3BUTHE M JCTAJIM3aLMsl TCOPETUYECKUX 3HAHWMW, IMOJYYCHHBIX Ha
JICKIUSAX;

— NOJyYeHHE HOBOH MH(OPMALNH 10 U3y4aeMOW ANCIUILINHE;

— npuoOpeTeHHE  HABBIKOB ~ CAaMOCTOSATENIBHOM  paboThl ¢ J1aDOpaTOpHBIM
obopyznoBaHueM 1 npudopaMu.

Crpykrypa 1 popma oTyera 0 1abopaTOpHOH padoTe
— TuTyneHbli 1HCT.
— Copeprxanue.
— 3anmanmne. Homep BapuaHTa.
— IlocraHoBKa 3aga4n.
— Teoperudeckue BBIKIAIKH.
— Pacuersl.
— JluctuHr nporpammsl (eciu tpedyercs).
— BrIBOABI.
— Chucok JuTeparypsl.

TpeboBanus K 0ohOpMICHUIO OTYETA O JIabopaTOpHO paboTe
— U3noxenne Tekcra U opopmieHHe paboT ClelyeT BHINONHITH B COOTBETCTBUH C
tpeboBanusmu ['OCT 7.32 — 2001.
— http://guap.ru/guap/standart/prav_main.shtml

11.3. Meroanyeckue ykazaHHs Ul 00YYarOIIUXCS MO TPOXOXKACHUIO CAMOCTOSTEIbHON
paboTel

B Xo/e BBIMOIHEHUS] CAMOCTOSTEIBHON PabOThI, OOYUYArOLIUICS BBIIOIHSIET PaboOTy IO
3aJaHUI0 U IIPU METOAUYECKOM PYKOBOJCTBE IPEIoJaBaTeisi, HO 03 ero HenocpeIcTBEHHOrO
y4acTHsL.

Jnst oOyuaronuxcss mo 3a04HON (opMe OOydeHHsi, caMOCTOsTeNbHas paboTa MOKET
BKJIIOYATh B CE0sI KOHTPOJIbHYIO paboTy.

B mporiecce BBIMOTHEHUS] CAMOCTOSITENBHON PaboTh, y 0Oyuaromerocsi popMupyeTcs
Lenecoo0pasHoe IUIAHUPOBAHKUE Paboyero BPEMEHH, KOTOPOE IO3BOJISIET UM Pa3BUBATh YMEHHMS
U HaBbIKM B YCBOCHHM M CHCTEMATH3alMH MPUOOPETAEMBIX 3HAHUH, 0OECHeYrBaeT BBICOKHUIA
YPOBCHb YCIICBAEMOCTH B MNEPHOA OOYdYCHHS, IIOMOraeT IIOJIy4YWTh HABBIKH IIOBBIILICHHS
po(hecCHOHATIBHOTO YPOBHSI.

MeToanueckuMH  MaTepuaiaMd, — HAlpaB/SIOMMMHA  CAMOCTOSTENBHYIO — paboTy
00y4aroUX CSASABISIOTCS:

—  y4eOHO-METOANYECKHIl MaTepHal N0 AUCLUIUIHHE;

— METOQMYCCKHE YKa3aHHs 0 BBIIOJHCHHUIO KOHTPOIBHBIX PaboT (U1 00yYaroIIiXCst
110 32049HOU opMe 00ydeH ).



11.4. Meroguueckne yKa3aHUs JUIS OOYYarOIIMXCS 110 IPOXOXKICHUIO TEKYILETo
KOHTPOJIS yCTIEBAEMOCTH.

Texymuii KOHTPOJb YCHEBaEMOCTH IPEIyCMaTpUBACT KOHTPOJIb KauecTBa 3HAHUM
oOyJarommxcs, OCyIIECTBIIIEMOr0 B TEUCHNE CEMECTpa C IEIbI0 OLCHMBAHUS XO/a OCBOCHUS
JUCHUTIIHHBI.

11.5. Meroauueckue yka3aHusl sl OOYYAIOIIMXCSI 10 MPOX0XKICHUIO MPOMEKYTOYHOM
aTTecTalHN.

IIpomexyTrouHas  arrectanus  OOydYalOIIMXCS ~ TNPEIyCMaTpUBAET  OLCHUBAHUE
MPOMEXYTOYHBIX M OKOHYATEJIbHBIX PE3yJbTaTOB 00y4YeHHs MO AucuuIuiiHe. OHa BKIIOYAeT B
ce0st:

— ok3aMeH — (opMa OUCHKM 3HAHMH, MOJyYEHHBIX OOYYalOIMMCS B IpoLecce
W3y4YeHUs BCEH NUCLUILIMHBI WM €€ YacTH, HABBIKOB CAMOCTOSITENBHON paboThI, CIIOCOOHOCTH
NPUMEHATh MX Uil PEIIeHUs NPAaKTHYeCKHX 3a/1ad. JK3aMeH, KaK IPaBUIO, MPOBOAUTCS B
MEpUOJ 3K3aMCHAI[IOHHOW CECCMM M 3aBEpIIAeTCs AaTTECTALHMOHHOW OLIGHKOW «OTIMYHOY,
«XOPOIIOY», KYIOBICTBOPUTEIBHOY, KHEYIOBICTBOPUTEIHHOY.

Jluct BHeceHUs! U3MEHEHUH B pabouylo POrpaMMy JHCIUILIMHBL

JlaTa BHECEeHUS
HU3MEHEHH U
JIOTIOJIHEHUH.

ITonmuces BHECTIETO
HM3MCHCHHUS

ConeprxaHne U3MEHEHHU U TOMOIHEHUH

JaTa u Ne

MPOTOKOITA
3acejaHus
Kagenpsl

IToamuce
3aB.
kageapoit




