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AnHHOTAIUSA

Jucunnnnua «YnpapieHue OONbLIIMMH JAHHBIMH» BXOJMT B 00pa3oBaTelbHYIO
IpOrpaMMy BBICLIET0 00pa3oBaHUs — POrpaMMy GakajaBpuaTa IO HAIPaBICHUIO MOATOTOBKH/
cnenuansioctd 09.03.01 «WudopmaTtika u BeIMHCIHATETbHAS TEXHHKA» HAIMPABICHHOCTH
«ABTOMAaTU3MPOBAHHBIE CHCTEMbl 00pabOTKM uHMOpPMALMM M ynpaBieHus». Jlucuuriuna
peanusyercs kadenpoit «Nel4y.

JlucuuninHa HaueneHa Ha GOPMHPOBAHKE y BBITYCKHHKA CIIETYIOIIMX KOMITETCHIIUH:

IIK-2 «CnocobGeH ocCyIIecTBISATh KOHLENTyalbHoe, (DYHKIMOHAIBHOE M JIOTHYECKOe
MIPOEKTUPOBAHUE CHCTEM CPEIHET0 M KPYMHOI'0 MacIiTada v CI0KHOCTH

IIK-4 «Crnocoben paspabaTbiBaTh TpeOOBaHHS W MNPOCKTHPOBATh MPOTPAMMHOE
obecrieueHue»

CozaepxaHue IUCHMIUIMHBI OXBAaTBIBAET KPYT BOIPOCOB, CBS3aHHBIX C YIPaBICHHUEM
OONBLINMHU TAHHBIMH.

[perongaBanue AMCLUMIUIMHBL TMpeAycMaTpUBaeT cleayromue (OpMbl  OpraHU3aLuu
yueOHOro Tmpoliecca: JIeKIMH, Ja0opaTopHble pabOThI, CaMOCTOsTeNbHas paboTa CTy/AEHTa,
KOHCYJIbTALIUH.

IIporpammoii JUCHMIUIMHBI TPELYCMOTPEHBI CIEAYIOUIME BHIbBI KOHTPOJSL: TEKYIIUH
KOHTPOJIb YCHIEBAEMOCTH, IIPOMEXYTOUHAs aTTecTanus B popMe IK3aMeHa.

O6wmiast TpyJOEMKOCTb OCBOCHMS AUCLMIUIMHBI COCTAaBISAET 3 3a4CTHHIX eAMHULBI, 108
YacoB.

SI3bIK 0OyUEHHUS 110 JUCHHUIUIMHE KPYCCKHUN»

1. IlepedyeHb MIaHUPYEMBIX PE3yIHTATOB OOYUECHUS 110 AUCIUILUINHE
1.1. llenu npemomaBaHus TUCIIMIUTHHBI

Lenps — n3yueHne u npuoOpeTCHUE CTYICHTAMH HABBIKOB YIIPABICHUS OOJBIINMH JaHHBIMU.
1.2. JlucuuruimHa  BXOAUT B
00pa3oBaTeNbHBIX OTHOLICHUH, 00pa30BaTEIbHON MPOrpaMMBbl BEICIIEro oOpa3oBaHus (nanee —

OI1 BO).

COCTaB  4acTH, (OpMUPYEMOH  y4aCTHUKAMU

1.3. TlepeuyeHb IulaHUPYEMBIX PE3yJILTATOB OOYUYEHHMS 110 IUCLHUIUIMHE, COOTHECEHHBIX C
IUTaHUPYEeMbIMU 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
KOMIIETEHIIUN KOMIIETCHIIN
KOMIIETEHIINN
[1K-2.3.1 3HaTh METO/BI KOHIIENTYAJILHOTO,
()YHKLMOHAIBHOTO M JIOTHYECKOT0
IIPOCKTUPOBAHMUS, IPUHIIHITBI pa3paboTKu
TEXHUKO-3KOHOMUYECKHIX XapaKTEPUCTUK
[1K-2 Cnocoben ap P
BapHUaHTOB KOHIENTYaIbHON apXUTEKTYpBI
OCYIIECTBIIATh
IK-2.Y.1 ymeTs pa3pabaTbIBaTh TEXHHKO-
KOHILIENTYalbHOE,
9KOHOMHUUYECKOE 000CHOBAHHUE, OTIPEACIIAT
(hyHKIIMOHATIBHOE U .
IMpodeccuonanbHble HOLHUCCKOE KJIFOUEBBIC CBOMCTBA CUCTEMBI, ONIPEACIATh
KOMITETCHIINN OTpaHMYCHUS CUCTEMBbI, BApHAHTHI
MIPOEKTUPOBAHKE N
KOHLIETNITYyalbHON apXUTEKTYPbl CHCTEMBI
CHCTEM CPEIHET0o 1
[1K-2.B.1 B1angets HaBBIKAMH ONPEACIICHHS
KPYIHOTO Maciiraba . M
KIIIOUEBBIX CBOMCTB M OIPaHUYCHUI CUCTEMBI,
U CJIO)KHOCTH
HaBbIKaMHU OIpEJIeNICHNs] BAPUAHTOB
KOHLICNITyaJIbHON apXUTEKTYPbl CHCTEMBI,
HaBBIKAMH OMHICAHMS TEXHUKO-3KOHOMUYECKOTO
000CHOBaHUS
[1K-4.3.1 3HaTh MeTO0IOTUH Pa3pabOTKH
IIPOrPaMMHOI'0 00ECIIEYEHHsI M TEXHOJIOTHH
MIPOTrpaMMUPOBAHUS, METOIBI X CPECTBA
MPOEKTUPOBAHUSI IPOTPAMMHOT'0 0OeCTIeUeH s,
CTPYKTYp JaHHBIX, 0a3 JaHHBIX ¥ IPOTPAMMHBIX
[1K-4 Criocoben unrepdeiicon
pa3pabaTbIBaTh [1K-4.Y.1 ymeTs NpoBOANTH aHAIH3 TPEOOBaHUH,
[IpodeccronansHbie | TpeOOBaHUS U IIPUMEHATHh METO/IBI M CPEJICTBA IIPOCKTUPOBAHUS
KOMIIETCHIIUN MIPOEKTUPOBATH MPOrPaMMHOr0 00€CIIeueHUsl, CTPYKTYp JaHHbIX,
IIPOrpaMMHOE 0a3 JaHHBIX, IPOrPaMMHBIX HHTEp(eiicoB
obecrieueHue [1IK-4.B.1 BnageTs METOIAMH U CPEACTBAMH

pa3paboTKU MPOrpaMMHOT0 00eCeUeHUs 1
TEXHOJIOTHEH MPOrpaMMUPOBAHUS, METOIAMH U
CpeICTBaMH TIPOESKTUPOBAHMUSI TIPOTPAMMHOTO
obecrieueHus1, CTPYKTYp JaHHbBIX, 0a3 TaHHBIX U
pOrpaMMHbBIX HHTepdeiicoB

2. Mecro gucuumiuHbl B cTpykType OI1
JlucrurirHa MoXXeT 0a3UpoBaThCsl HA 3HAHUSX, PaHEE NMPUOOPETEHHBIX 00YYaIOMINMHUCS
IIPY U3YYCHUH CIEAYIOINX JUCIUITINH!
— 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. OOBEeM U TPYIOEMKOCTh TUCIUTIIHHBI
Hauabie 06 obuieM 00beMe IUCHHUILIMHBL, TPYAOSMKOCTH OTHCIBHBIX BUIOB yd4eOHOM
paboThI 10 JUCUHUILIHHE (M pacipe/ieieHne ITON TPy JOeMKOCTH 10 CEMECTPaM) TPEACTABICHBI B
Tabme 2.

Tabnuna 2 — O0beM U TPYAOEMKOCTh TMCLUIIIIHHBI

TpyA0eMKOCTh MO
Bun yue6Hoii paboThI Bcero cemMecTpam
Ne8
1 2 3
Obowan mpyooemkocms oucyuniuHol, 3/ 108 3/ 108
3E/ (4ac)
H3 Hux uacoe npakmuyueckoii n0020noeKu 20 20
Ayoumopnule 3anamus, BCETO yac. 40 40
B TOM YHCIIE:

nekuuu (J1), (vac) 20 20

npaktuyeckue/cemunapckue 3austus  (113),

(gac)

naboparopubie padotsl (JIP), (yac) 20 20

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

JK3aMeH, (Jac) 63 63
Camocmoamenvnasn paboma, Bcero (dac) 5 5
Buo npomesicymounoit ammecmayuu: 3a4er,
mudd. 3ager, sx3amen (3auer, dudd. 3au, OK3. OK3.
DK3.*¥)

e
l_[pnMe‘{aHne: KaHIUJIATCKUH dK3aMeH

4. Conep:raHHe AUCIUILTHBI
4.1. Pacnpenenenne TpyJO€MKOCTH AUCIUILTHAHEI 110 pa3feiiaM U BUAaM 3aHITHH.
Paznenbl, TeMbI AUCUMIUIMHEI U UX TPYJOEMKOCTB IIPUBEACHBI B Tabnuie 3.

Tabnuia 3 — Pa3mensl, TeMbl JUCHHUIUIAHBI, HX TPYA0EMKOCTh

Howmep pasnena | HazBanue u cofeprkaHue pa3fesoB U TeM JIGKLIMOHHBIX 3aHATUH

1 Pasnen 1. Beenenue.

Tema 1.1. [Ipocreiimne craTHCTUYECKUE XapPAaKTEPUCTHKU
Tewma 1.2. [IpuBenenue Kk HopManbHOH hopme

Tema 1.3. OnudpoBKa HEUUCIOBBIX AaHHBIX

2 Pa3nen 2. MeTosibl MHOTOMEPHOT'O CTATUCTHUECKOTO aHAIN3a M aHAJIN3a
HEYUCIIOBOW MH(pOPMAIHH.

Tewma 2.1. Ponb 11 cymiHOCTS MHOTOMEPHBIX CTATUCTHYECKHX METOJIOB

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

Tewma 2.3. [IpakTHyeckoe NpUMEHEHHE MHOTOMEPHBIX METOIOB

Tema 2.4. MeToab! CTaATUCTUYECKOTO OLICHUBAHKSI MHOTOMEPHBIX ITapaMeTpOB
Y TIPOBEPKU THUIIOTES.

Tewma 2.5. OcoOeHHOCTH aHaIM3a KOTMYECTBEHHBIX U KA4€CTBEHHBIX
MIPU3HAKOB.

Tewma 2.6. KnacrepHslii aHanus.

Tema 2.7. KoMITOHEHTHBIH aHaNIM3.

3 Paznen 3. IIporpamMMHbIe CpeCTBa /ISl YIIPABICHHS OOJIBIIUMU TAHHBIMH.
Tema 3.1. NoSQL CYB]I .

Tema 3.2. Texuomorus MapReduce.

Tema 3.3. PacnipesneneHubie (GaiioBble CUCTEMBI.

Tewma 3.4 Google Bigtable.

4 Pa3znen 4. Cucremsl Data Mining

Tema 4.1. [Moustue o TexHonoruun Data Mining.

Tema 4.2. Peanu3anus B maketax NpUKJIaJIHbIX IPOrpaMM.
Tewma 4.3. Ceresble Texnonorun Data Mining.

4.3. Ilpaktmueckue (CEMUHAPCKUE) 3aHATHUSL
TeMbl NpaKTUYECKUX 3aHATHIA M UX TPYAOSMKOCTh [TPUBE/ICHBI B TA0IHILIE 5.

Tabauua 5 — [IpakTHueckue 3aHATUS U UX TPYJOEMKOCTh

Pa3nenbl, TeMbl JUCIHUILIMHEL Jlewwan | TI3 (C3)| - JIP KII CPC
> (1ac) (gac) (dac) (gac) (dac)
Cemectp 8
Pazznen 1. Beenenue. 5 4 1
Paznen 2. Meroasl MHOTOMEPHOTO CTATHCTHYECKOTO 5 4 1
aHAJIM3a M aHAIM3a HeYMCIOBOIl HH(OpMALHK.
Paznen 3. [IporpamMmHble cpeacTBa ISl YIpaBICHUS 5 8 2
GOJIBIIMMY JaHHBIMU.
Pasnen 4. Cucremsl Data Mining 5 4
Hroro B cemecTpe: 20 20 5
Wroro 20 0 20 0 5

4.2. CopepxaHue pa3eioB U TEM JICKINOHHBIX 3aHATHH.
ConeprkaHue pa3ieioB U TeM JEKIHOHHBIX 3aHATHIH MPUBEACHO B Tabnuie 4.

Ta6m«1ua 4— COL[ep)KaHI/IC pa3zacyioB U TEM JICKIIMOHHOT'O 1IUKJIa

No
Ne Tembl IpaKTHYECKUX ® . | TpynoemkocTs, |pa3zaena
W B OpPMBI TPAKTHYCCKUX 3aHITHI (ac) HCLITT
JIMHBI
Y4eOHBIM IITAHOM HE NPETYCMOTPEHO
4.4. JlabopaTopHbie 3aHATHS
TeMmbl 1a00paTOPHBIX 3aHATHI U UX TPYAOEMKOCTh [IPUBEICHBI B Ta0IHILIE 6.
Tabnuna 6 — JlabopaTopHble 3aHATHS U UX TPYIOCMKOCTh
Ne
Ne HaumenoBanue m1abopaTopHbIX paboT Tpynoemxocts, | pasnena
n/n (4ac) JUCLUIT
JIHBI
Cemectp 8
1 [puBeneHne K HOPMAIBHOH hopme 4 1
2 Knacrepuslii ananms 4 2
3 [IpoexTHpOBaHKE PENSIIMOHHOM 0a3bl TAHHBIX 4 3
4 Peanuszauus cnpoektipoBaHHOW 0a3bl naHHbIX B CYB/] 4 3
5 Peanuzauuss  texHosjoruum Data  Mining B makerax 4 4




| MIPUKIAAHBIX TPOrpaMM

Bcero 20

4.5. KypcoBoe npoekTupoBaHue/ BEIIIOIHEHHE KYPCOBOH pabOThI
V4eOHBIM [IIAHOM HE HPEAYCMOTPEHO

4.6. CamocrosiTenbHast paboTa 00y4aromuxcst
Bupr camocTosTensHOM paboThI U €€ TPYA0EMKOCTh PUBEICHBI B Ta0IHIIE 7.

Tabmuma 7 — Bussl camocTosITeNnbHON paboThI B €€ TPYJOSeMKOCTh

. Bcero, | Cemectp 8,
Bun camocrosrensHOM paboTh

4ac qac
1 2 3
H3yueHne TeOpeTHIECKOro MaTepHaa ) )

gucuuminabl (TO)

Kypcosoe npoekruposanue (KII, KP)

PacuerHo-rpaduueckue 3amanus (PI'3)

Beimonuenue pedepara (P)

IMoaroroBka K TeKyIIeMy KOHTPOIIIO 5 2
ycrneBaemoctr (TKY)

Jomamiuee 3aganue (J13)

Kontpossabie pabotst 3a0uankoB (KP3)

IToaroToBka K MpOMEKyTOTHON
arrectaiuu (ITA)

Bcero: 5 5

5. TlepeueHb yueOHO-METOIUUECKOTO 00ECIICUCHHUS
JUTSL CAMOCTOSITENbHOM paboThl 00YYarOIIUXCSI 10 UCUHUILTHHE (MOJIYJII0)
VueGHO-METONMYECKHE MaTepUasIbl [Jisi CAaMOCTOATEIbHOH paboThl 00yYalOIMXCsl YKa3aHbI B
ma. 7-11.

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 JIEKTPOHHBIX YYEOHBIX U3aHUM
[lepeuenp neyaTHBIX M AIEKTPOHHBIX YUECOHBIX U3aHUN IPUBEACH B TabuuIe 8.
Tabnuia 8— [lepeueHp MeYaTHBIX U JCKTPOHHBIX yueOHBIX H3IaHUI

7. IlepedeHb 3/IEKTPOHHBIX 00pa30BaTEIbHBIX PECYPCOB
“H(POPMAIMOHHO-TEIEKOMMYHHUKAIOHHOU ceTH «HTepHeT»
[epeuens 3JIEKTPOHHBIX 00pa3oBaTeNbHBIX pecypcoB MHPOPMALIMOHHO-
TENeKOMMYHHUKAMOHHON ceTi  «VIHTepHeT», HEOOXOIMMBIX JUIi OCBOCHMS JUCIUIUIMHBI
npuBeieH B Tabnuie 9.

Tabmuna 9 — IlepeueHb 9IEKTPOHHBIX O0Opa30BaTENbHBIX PECYpCOB HH(POPMALOHHO-
TEJICKOMMYHHUKAIIMOHHOHU cetn «IHTepHEeT»

URL aapec HaumenoBanue
e.lanbook.com/books/ | DnekTpoHHO-OUOIHOTEYHAS CHCTEMA
www.gpntb.ru/ TocynapcTBeHHas myOuIMyHas HAyYHO-TEXHHYECKasi OMOIHOTeKa.
www.nlr.ru/ Poccuiickasi HalMOHAIBHAs OMOJIHOTEKA.
www.nns.ru/ HaumonanbHas 37eKTpoHHas OMOJIMOTEKA.
www.rsl.ru/ Poccuiickas rocyaapcTBeHHast OubIHoTeKa
www.microinform.ru/ | Y4eOHblil HEHTP KOMIBIOTEPHBIX TeXHOIOTHIA «MuKporHDOPM»
www.intuit.ru/ OO6pasoBartenbHblil caiT
www.window.edu.ru/ | Bubnnoreka ydeOHOH U METOIUYECKO JIUTEpPaTyPhl
WWW.0sp.ru/ Kypnuan «OTKPBITBIE CHCTEMBD)
www.ihtika.lib.ru/ BubnmoTeka yueOHON M METOMYECKOM JINTEPATYPhI

KommaectBo
9K3EMILLIPOB B
HIndp/ 6uboTeKe
URL apec bubnuorpaduueckas ccblika (kpomie
JEKTPOHHBIX

9K3EMILBIPOB)

8. Ilepeuens nHPOPMAIMOHHBIX TEXHOIOTHIT
8.1. IlepeyeHp MmPOrpaMMHOIO OOECIEYEHHs, HCIOJB3YEMOro MpPU OCYLIECTBICHUU
00pa30BaTeIbHOrO MPoLecca MO JUCLMILTHHE.
[epeuenp UCmoIB3yeMOro NPOrpaMMHOro obecrieueHus npescrasieH B Tadmuie 10.

Tabnuua 10— Iepeuerp nporpaMMHOro obecrieueHus

Ne i/ HanmenoBanue

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

He npenycmotpeno

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.

Heiir K. JI)x. BBenenue B ¢ cucteMbl 6a3 maHHBIX. — M.:
Bubesamc, 2005 — 1328¢.

8.2. I[lepeuenn “H(POPMAIIMOHHO-CITPABOYHBIX CHCTEM,UCTIONB3YEMBIX npu
OCYIIECTBJICHUH 00pa30BaTEILHOTO MPOLECCa 10 AUCLHUIUIUHE

Ilepeuenp wHCHONB3yeMBIX HMH(POPMAIMOHHO-CIIPABOYHBIX CHCTEM IIPEACTAaBICH B
Tabumue 11.

Tabnuia 11— Ilepederp nHGOPMALIHOHHO-CIIPABOYHBIX CHCTEM

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

Ne i/t HanmenoBanue

He npenycmotpeno

Data Science and Big Data Analytics: Discovering,
Analyzing, Visualizing and Presenting Data // EMC
Education Services. 2015. - 432p. - ISBN: 978-1-118-
87613-8.

9. MarepuaiibHO-TeXHHYECKas 6a3a
CocTtaB  MaTepHalbHO-TEXHHYECKOH  0a3bl, HEOOXOAMMOH Ui  OCYILECTBICHHS
00pazoBaTenbHOro Mpolecca o AUCHUIUIMHE, MPECTaBieH B Tadaunel2.




Tabmuma 12 — CocraB MaTepHalbHO-TEXHUIECKOH 0a3bl

Ne HaumeHoBaHHEe cOCTaBHOW YacTu Howmep ayauropuu
/o MaTepralibHO-TEXHUYECKOW 0a3bl (Tpr HEOOXOIUMOCTH )

OrieHKa KOMIIETEHIN

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

JleximonHast ay iuTopus

2 | KommnbloTepHslii Ki1acc

10. OueHoYHBIE CpeaCTBa VIS IPOBEICHUS IPOMEKYTOUHON aTTECTALH
10.1. CocTaB OLICHOYHBIX CPEICTBAJS MPOBEACHUS IPOMEXKYTOUHOM aTTecTaluu
oOyyaronmxcs o JUCHUIUIMHE NPUBEIeH B Taduie 13.
Ta6nuia 13 — CoctaB OLIEHOYHBIX CPEJCTB ISl TPOBEACHUS IPOMEKYTOUHOHN aTTECTAIMN

— 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»

Bun mpoMexyTOYHOI aTTecTain [TepeyeHb OLIEHOYHBIX CPEICTB

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

DK3aMeH Crucok BOIIPOCOB K OK3aMCHY

10.2. B kadyecTBe KpHUTEpUEB OLCHKM YPOBHA C(HOPMUPOBAHHOCTH (OCBOCHHS)
KOMIETEeHINI 00ydaromuMucs MpUMeHsieTcst 5-0ajulbHas IIKana OLEHKH C)OpMUPOBAHHOCTH
KOMIIETEHIIMI, KOTOopasi mpuBeeHa B Tabnuiie 14. B TeueHne cemectpa MOXKET UCIIOIB30BATHCS
100-0aybHast — mKajma — MOIYJIBHO-DEHTHHIOBOW  CHCTEMbl  YHHMBEPCHUTETa,  MpaBHia
HCIHOJIb30BaHNUs KOTOPOif, YCTAHOBJICHBI COOTBETCTBYIONIUM JIOKAIBHBIM HOPMATUBHBIM aKTOM
I'YAIL
Tabmuua 14 —Kpurepun oueHkd ypoBHs chOPMHUPOBAHHOCTH KOMIIETEHILIMH

Ne /i IepeueHp BompocoB (3a/1a4) [Uis IK3aMeHa
1 IIpocreiiine cTaTUCTHUECKUE XapaKTEPUCTUKH, IPUBEACHUE K HOPMAIbHON
(dhopme 1 oMpPOBKA HEYHCIIOBBIX JJAHHBIX
2 Pob 1 CyIHOCTh MHOTOMEPHBIX CTATUCTHYECKHX METO/I0B, MHOTOMEPHOE

HOpMaJIbHOC pacnpeICJICHUC KaK OCHOBHAs MOIE€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

XapaxrepucTrka chOPMUPOBAHHBIX KOMITCTEHLIHIA
S5-OautbHas IIKaIa PAKTEP bop

— oOyuatomuiics riayO0OKO M BCECTOPOHHE YCBOMJI IPOrpaMMHBII
MaTepua;

— YBEPEHHO, JIOTUYHO, IIOCIIEJOBATENIBHO U IPAMOTHO €0 H371araeT;

— ONMpasCh Ha 3HAHUS OCHOBHOH U JONOJNHUTEIBHOH JIHTEPaTypBL,
TECHO MPUBA3BIBACT YCBOCHHbIC HAYUHBIC MOJNOKEHHS C IPAKTHYECKON
JEATeIbHOCTHIO HAIIPABICHHUS;

— yMeno 000CHOBBIBAeT U apryMEHTUPYET BbIIBHIaEMbIe UM HICH;

— Jie7IaeT BBIBOJIBI U 00OOIICHUS;

— cBOOOJHO BIaeeT CHCTEMOH CHEHMATN3HPOBAHHBIX 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.

— 00yJaroNHMiACsS TBEPJO YCBOWI IPOrPAMMHBII MaTepHall, TPaMOTHO H
[0 CyLNIECTBY W3JaracT ero, ONHPasch Ha 3HAaHUS OCHOBHOM
JIUTEPATYPBI;

— HE JI0MYCKAeT CYIECTBEHHBIX HETOYHOCTEH;

— YBSI3BIBACT YCBOCHHBIC 3HAaHHMS C MPAKTHYECKOW JEATEIbHOCTHIO
HAIPaBJICHUS;

— apryMEHTUPYET Hay4HBbIC MTOJI0XKCHHS;

— JIENIaeT BLIBOJILI U 0000IEHNS;

— BJIAJICET CUCTEMOH CIIEIMAIM3UPOBAHHBIX OHSTHI.

«XOpOLIO»
«3a4YTCHO»

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

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

— oOyuaromuiicss yCBOMI TOJIBKO OCHOBHOM IPOrpaMMHbIH MaTepHall,
[0 CYLIECTBY H3JIaraeT €ro, OMMPasCh Ha 3HAHHUSA TOJIBKO OCHOBHOM
JIMTEPATYPBI;

— JIOIIyCKAeT HECYIECTBEHHbIE OLIMOKU U HETOYHOCTH;

— HCIIBITHIBAET 3aTPyJHEHHMs B NPAKTHYECKOM INPUMEHEHMH 3HaHMMI
HAIpaBIICHUS;

— c11ab0 apryMeHTUPYET Hay4HbIE IOJIOKCHHS;

— 3aTpyHsercs B ()OpMyJIMPOBAHUHU BBIBOJIOB U 00001IEHNI];

— YaCTUYHO BJIaICET CUCTEMOH CIELMATH3UPOBAHHBIX MOHITHH.

«yJOBJIETBOPHUTEIIEHOY
«3a4TECHO»

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

YueOHbIM IJIAHOM HE IPelyCMOTPEHO

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 00YYarOIINXCS
I'VAIL

11. Meroauueckue yKka3zaHus Ui 00yYarOIHXCsI 0 OCBOCHUIO TUCIUTLIHHBI

11.1. Meroguueckne yka3zaHHs I OOydaroIIMXCS II0 OCBOSHHMIO JIEKIIMOHHOTO
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 METOM0IOTHUECKYHO,
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.
— JluctuHr nporpammsl (eciu tpedyercs).
— BrIBOABI.
— CHucok JuTeparypsl.

TpeboBanus K 0hOpMICHHIO 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
y4acTHs.

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 IO3BOJISICT 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. Meroguueckue ykazaHus JUIs OOy4YaroOLIMXCS IO MPOXOXKICHUIO TEKYIEro
KOHTPOJIS yCHIEBAEMOCTH.

Texymuii KOHTPOJNH YCHEBAEMOCTH IIpeIyCMaTpUBaeT KOHTPOJIb KadyecTBa 3HAHHN
00Y4aroLMXCsl, OCYIIECTBISIEMOr0 B TEUEHHE CEMECTPA C LIENbI0 OLICHWBAHHS XO/a OCBOCHUS
JUCIIUTIINHBL.

11.5. Meroauueckue ykazaHusi A1 0Oy4daroLMXCs 110 TPOXOXKIECHUIO MPOMEXKYTOYHOM
aTTEeCTalMU.



IIpomexyrounast ~ arrecTauusi  OOydYarOIUXCS — NPEAyCMAaTpUBaeT  OLICHUBAHHE
MPOMEXYTOYHBIX U OKOHYATEIbHBIX PE3yJbTATOB 00ydYeHHs 10 quciuiuinHe. OHa BKIIOYAET B
ceost:

— o9Kk3aMeH — (opMa OLEHKH 3HAHHH, MOJYYEHHBIX OOYYaIOUIMMCS B IpoLecce
N3y4eHHs] BCCH JMCLMILUIMHBI MM €€ YacTH, HABBIKOB CAMOCTOSITENIBHONW paboThl, CIOCOOHOCTH
NPUMEHATh WX ISl PEIIEHUs TPAKTHYECKMX 3ajad. DK3aMeH, KaK IPaBUIO, MPOBOIAUTCA B
MeproJ| JK3aMEHALMOHHOM CECCHMM M 3aBEpIIacTCsl aTTECTALMOHHON OLIEHKOW «OTIHYHOY,
«XOPOILO», «YIOBICTBOPUTEIHLHOY, «HEYIOBICTBOPUTEIHLHOY.

JIuct BHeceHUs U3MEHEHHH B pabouylo POrpaMMy JHCIUILIMHbBL

JlaTa BHECEeHUS
HU3MEHEHH U
JIOTIOJIHEHUH.

ITonmuces BHECTIETO
HM3MCHCHHUS

ConeprxaHne U3MEHEHHU U TOMOIHEHUH

JaTa u Ne

MPOTOKOITA
3acejaHus
Kagenpsl

IToamuce
3aB.
kageapoit




