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AHHOTaUA

Hucuumummaa «OOpaGoTka W ympaBieHue OOJBIIMMH  JaHHBIMH»  BXOJIUT B
o0pa3oBaTeNbHyI0 MPOTrpamMMy BBICIIErO OOpa30BaHHUS — MPOrpaMMy CIEUUAIUTETa IO
HanpaBlieHu0 TnoarotoBku/ crnenuanbHocTH  09.05.01  «[IpumeHeHHME ¥ IKCILUTyaTarus
ABTOMATHU3UPOBAHHBIX CHUCTEM CIIEHUATbHOIO HAa3HAYEHHUS» HANpPaBICHHOCTH/CHEIHATN3AlNN
«ABTOMAaTU3HPOBAHHBIE CHCTEMBI 00pabOTKM WHGOpMANUKW W yHOpaBleHUs». JlucruruimmHa
peanmu3yetcs kadenpoit «Nel4y.

JucuuminHa HameneHa Ha (GOPMHUPOBAHKE Y BBITYCKHUKA CICIYIONINX KOMIICTCHIIHIA:

[IK-5 «Cnocoben pykoBOIUTH paboTamMH MO YHPaBICHUIO MPOrPAMMHO-TEXHUYECKUMU,
TEXHOJIOTMYECKUMHU M YEJIOBEUECKUMHU PEeCypcamMu aBTOMATU3UPOBAHHBIX CUCTEM CIIELIMAILHOTO
Ha3HAYCHUSD)

Conepxkanve TUCHUIUIMHBI OXBAaTBHIBAET KPYT BOIPOCOB, CBSI3aHHBIX C YIpPaBJIEHUEM
OOJIBIINMHU JAHHBIMHU.

[IpenogaBanue AMCHUILIMHBI MPEAyCMATPUBACT CJeAyIomre (GOpMbI OpPTaHU3AINH
y4ueOHOro mpoliecca: JEKLUHU, J1adopaTopHble paboOThl, camocTosiTelbHas paboTa CTyAeHTa,
KOHCYJIbTAINH.

[IporpaMMoii IUCHUIUIMHBI TPETYyCMOTPEHBI CIEAYIOIIUE BHUABI KOHTPOJS: TEKYIIMA
KOHTPOJIb YCIIEBAEMOCTH, MPOMEXKYTOUHAS aTTecTaus B (hopme sk3amena (9 cemectp).

OO6miast TpyZAOEMKOCTh OCBOEHUS AMCLMILIUHBI COCTaBIsieT 4 3a4eTHBIX eAWHMIBI, 144
yaca.

SI3bIK 00yUeHUs IO JUCIHUILTUHE «PYCCKHID)

1. TlepeuyeHs miaHUPyEMBIX pe3yIbTaTOB O0YUEHHUS MO TUCIUIUINHE
1.1. Ilenu npenogaBaHus JUCHUTLITAHBI
[lenb — wu3yueHUE W MPHOOpPETEHUE CTYJIECHTAMH HAaBBIKOB YIPAaBJICHUS OOJNBIIUMU

JaHHBbIMU.

1.2. JlucumruinHa  BXOAWT B COCTaB  4YacTH, (HOpPMUPYEeMOH  y4aCTHUKAMH
00pa3oBaTeNbHBIX OTHOIIEHUH, 00pa30BaTENIbHON MPOrpaMMbl BBICHIET0 00pa3oBaHus (nanee —

OI1 BO).

1.3. IlepeueHb MIAHUPYEMBIX PE3yIHTATOB OOYUCHHUS 110 AUCIHUILTUHE, COOTHECEHHBIX C
IJIaHupyeMbIMU pe3yibTaTamu ocBoeHus OIT BO.

B pesynbrare m3ydeHus AMCHUILTUHBI O0YYAIOIIUIACS JOKEH 007alaTh CIEAYIOIMUMU
KOMITETEHIMSIMU UM UX YacTsMH. KOMIeTeHIIMN U MHAUKATOPBl UX JOCTH)KEHUS IPUBE/ICHBI B

Tabmune 1.

Tabnuna 1 — [lepeuenb KOMIETEHIMH U UHAUKATOPOB UX JIOCTHKEHUS

Kareropus (rpymnma)

KOI[ 1 HAMMCHOBAHUC

KO,Z[ 1 HAUMCHOBAHUEC MHAUKATOpa JOCTHXCHUA

KOMIETEHIIUU KOMIIETEHIIUH KOMIIETEHIIUH
[1K-5.3.1 3HaTh METOIOJIOTHH pa3pabOTKH
IIPOrpaMMHBIX IPOAYKTOB, METOAOJIOTUU
I1K-5 Cnocoben yIpaBJIeHUs TPOEKTaMU pa3pabOTKH
PYKOBOJIUTH IPOTPaMMHOTO obecrieueHus] HH(HOPMAITHOHHBIX
paboTtamu o cucTeM u 0a3 JaHHBIX
YIIPaBICHUIO [1K-5.Y.1 ymeTh NpoBOIUTH OLIEHKY U
IIPOrpPaMMHO- 000CHOBaHHME PEKOMEHIyEMbIX pEeIIeHUI
TEXHUYECKUMH, [1K-5.Y.2 ymeTh NpUMEHATh METO0JIOTUN
IIpodeccuonanbHble
A — TE€XHOJIOTMYECKUMH U | YIPABIEHUS NPOEKTaMU
YEeI0BEYECKUMHU [1K-5.Y.3 ymeTh npuMeHsATh HOpMaTHUBHO-
pecypcamu TEXHUYECKHE JOKYMEHTHI (CTaHAAPTHI U
ABTOMATU3UPOBAHHBIX | PETIIAMEHTHI) IIPHU pa3paboTKe CUCTEM
CUCTEM CHelHaTbHOI0 Ha3HaYeHUs ¥ 0a3 JaHHBIX
CIIELIMAJIbHOIO I1K-5.B.1 BnaneTs npakTHKaMu yIIpaBJICHUS
Ha3HAYCHUS pa3paboTKU U MPOEKTUPOBAHUS IPOIPAMMHOTO

oOecrnieueHus, 6a3 JAHHBIX U IPOrPAMMHBIX
uHTEepQECcOB cUCTEM CIIEIMATbHOIO Ha3HAYCHHUSI

Tadmme 2.

2. Mecro nucuumnianssl B cTpykType Ol

JuctunanHa MoxeT 0a3upoBaThCsl Ha 3HAHUSIX, paHEee TPUOOPETEHHBIX 00yYarOITUMUCS
MIPU U3YUYEHUH CIIETYIOUUX TUCIUIUINH:

— ba3wl jaHHBIX

3HaHMs, TOJyYEHHblE NPU H3YYEHHHM MaTepuana JaHHOW AMCLUHUIUIMHBI, MUMEIOT Kak
CaMOCTOATENIbHOE 3HAUYEHUE, TaK U MOTYT HUCIIOJIb30BAThCS MPU U3YUYEHUU APYTUX JUCHUIIINH:

— Brinmycknas kBanudukaipontas padbora

3. OOBeM U TPyJI0EeMKOCTh JUCITUTLINHBI
Jlannble 00 o0meM o0beMe TUCHUIUIMHBI, TPYJAOEMKOCTH OTAENIbHBIX BHJIOB y4eOHOM
paloThI 1O AUCIUILTUHE (M paclpeieleHne 3TOH TPYJ0eMKOCTH IO ceMecTpaM) peCTaBICHbI B

Tabnuua 2 — O6beM U TPYI0EMKOCTh TUCIMILIHHEI

TpyroemMKoCTh 1O
Bun yuebHo# paboThI Bcero ceMecTpam
Ne9
1 2 3
Oowan mpyooemKocno OuUCYUNIUHDL, 4/ 144 4/ 144
3E/ (uac)




H3 Hux uacoe npakmuueckoi no020moeKu 34 34

Ayoumopnuie 3auamus, BCETO 4ac. 34 34

B TOM YHCJIC:

nexmu (JI), (gac)

npaktuyeckue/cemunapckue 3aastus  (113),

17 17
(dac)
naboparopusie padbotsl (JIP), (dac) 17 17
KypcoBoii nmpoekT (padota) (KII, KP), (uac)
9K3aMeH, (Jac) 36 36
Camocmoamenvnas paboma, Bcero (4ac) 74 74
Buo npomesxcymounon ammecmayuu: 3ayer, K3, K3,

mudd. 3ager, sx3amen (3auet, Audd. 3a4, Ok3.)

4. CopepxaHue JUCIUTUTMHBI

4.1. PacnpeneneHue TpyI0EMKOCTH JUCIUILIMHBI IO pa3jeiaM U BUIaM 3aHSITHIA.

Pa3ZIeJ'II>I, TEMBbI JUCHUIJIMHBI U UX TPYAOCMKOCTDb IIPUBCACHLI B Ta6JII/IIIG 3.

Tabnuna 3 — Pa3aensl, TeMbl AUCHUILTUHBL, X TPYAOEMKOCTh

Cemectp 9

Pa3nen 1. Beenenue.
Tema 1.1.
[Ipocreiimue
CTaTHCTUYECKUE
XapaKTePUCTUKU
Tema 1.2.
[IpuBenenue k
HOpMabHOU (hopme
Tema 1.3.
Ouudposka
HEYHCIIOBBIX JIAHHBIX

JTUCKYCCHUS

Paznensl, TeMbl TUCTIUILITHHEL HF;CE?CI/)IH 1_[(?12583) (IJIIaI;) I<(l:{[a/lIC<)P CP (uac)
Cemectp 9

Paznen 1. Beenenue. 14

Paznen 2. MeTo 161 MHOTOMEPHOTO 5 5 20

CTaTUCTHYECKOTO aHaIM3a 1 aHaIu3a HEUYHCI0BOM

uHpOpMaLIUH.

Paznen 3. [IporpamMmHuble cpeacTBa ajis 5 6 20

yrpaBjieHus: O0JbITUMU JaHHBIMH.

Paznen 4. Cuctemsl Data Mining 5 6 20

Hroro B cemecTpe: 17 17 74
Hroro 0 17 17 0 74

IIpakTrueckass IOATOTOBKA 3aKIIOYAETCAd B  HEMOCPEICTBEHHOM  BBINIOJIHEHUU
oOydJallmMMHUCS  OINpENeJeHHbIX  TPYAOBBIX  (YyHKUMH,  CBSI3aHHBIX ¢ Oy;yuiei

HpO(l)CCCHOHaHbHOﬁ JACATCIIBHOCTBIO.

4.2. CopaepkaHue pa3/iesioB U TEM JICKITMOHHBIX 3aHSITHIM.
Copep:xanuie pa3felioB ¥ TeM JEKIIMOHHBIX 3aHITHI MPUBEACHO B Ta0HIIe 4.

Ta6n1/1ua 4 — Coz[epxcaHI/Ie Pa3acJIOB U TCM JICKIHMOHHOI'O NUKJIa

Howmep paznena

HaszBanue u conepkanue pas3iesioB U TEM JICKIIMOHHBIX 3aHATHI

Y4eOHBbIM IJIAHOM He NMPe1yCMOTPEHO

4.3. Tlpaktuyeckue (CEMUHAPCKUE) 3aHITHS
Tembl mpakTUUECKUX 3aHATHI U UX TPYJIOEMKOCTh IPUBEACHBI B Ta0OIHIIE 5.

Ta6m/1ua 5— HpaKTI/I‘-ICCKI/IC 3aHATUSA U UX TPYTOCMKOCTb

N3 nux Ne
Ne | Tems! npaktnueckux | @opMmbl IPaKTUUYECKUX | TpydOEMKOCTb, |IPAKTHYECKOH |pa3nena
n/m 3aHATUN 3aHATUN (uac) MIOATOTOBKH, | AUCIUI

(dac) JIUHBI

Pazpgen 2. Metobl
MHOTOMEPHOTO
CTATHCTHYCCKOTO
aHaJu3a U aHajau3a
HCYHCIIOBOM
uHpopmanuu.
Tema 2.1. Poab u
CYIIIHOCTh
MHOTOMEPHBIX
CTaTUCTHYECKUX
METOJIOB

Tema 2.2
MuoromepHoe
HOpMaJIbHOE
pacnpeneneHue KaK
OCHOBHAs MOJICIIb
COBPEMEHHBIX
MHOTOMEPHBIX
CTaTHCTHYCCKHX
METOJOB.

Tema 2.3.
IIpakTrHueckoe
MpUMEHEHUE
MHOTOMEPHBIX
METOJI0B

Tema 2.4. Metoant
CTaTHCTHYCCKOTO
OIlCHUBAHUS
MHOTOMEPHBIX
napaMeTpoB U
MPOBEPKHU THIIOTES.
Tema 2.5.
OcoOeHHOCTH
aHanm3a
KOJINYECTBCHHBIX U
Ka4eCTBEHHBIX
MPU3HAKOB.

Tema 2.6.
KnactepHsiit anamms.
Tema 2.7.

JIACKYCCUS




KoMmmoneHTHBIH

aHaJu3.

3 | Paznen 3. JIUCKYCCHUS 5 3
[Iporpammublie 4.6. CamocrosTenbHas padoTa 00yJaromuxcs
CpeACTBa 1A Busel camocTosTeNnbHOM pabOTHI U €€ TPYAOEMKOCTh IPUBEICHBI B TabuIe 7.
yIpaBlIeHUs
OOJIBIIMMU JAHHBIMHU.
Tema 3.1. NoSQL Ta6nuua 7 — Bujibl caMOCTOSTENBLHOM PabOTHI U €€ TPYA0EMKOCTh
CVBA. . Bcero, | Cemectp 9,
Tema 3.2. Bun camocrositenbHOl paboTh qac qac
Texunonorus 1 > 3
MapReduce. W3ydenue TeopeTHYECKOro MaTepraa
Tema 3.3. Y p P 35 35
Pacnpenenennnie aucuunit (TO)
(baiinoBbIe cHCTEMBI KypcoBoe npoextuposanue (KII, KP)
Tema 3.4 Googie PacuetHo-rpaduueckue 3ananus (PI'3)
Bigtable . Brimonnaenue pedepara (P)

4 | Pazgen 4. CucreMsl JIIACKYyCCUs 5 4 IloxroroBxa k TeKymieMy KOHTPOILO 35 35
Data Mining ycnepaemoctu (TKY)
Tema 4.1. ITousitue o Jomauinee 3ananue (J3)
TexHoIornu Data KontponbHbie paboThl 3a04HnKoB (KP3)
Mining. IToaroroBka K NpoMeKyTOYHOU 4 4
Tema 4.2. arrectaruu (I1A)
Peanuzauus B Bcero: 74 74

MaKeTax IMPUKIAIHbIX

[IPOTPAMM. 5. IlepeueHb yueOHO-METOIMYECKOTO 0OECIeUeHUs
Tema 4.3. Cerenbie JUTSE CAMOCTOSITEIIBHON pabOThI 00YYArOIIMXCS TI0 JUCITUILINHE (MOIYITIO)
TexHOJIoTHH B VY4ebHO-MeToInYeCKhe MaTepualibl JUIsl CaMOCTOSITEIbHON paboThl OO0YyYaroUXcsl yKa3aHbl B
Mining. ILIL pa3zaenos 6-11.
Bcero 17
6. IlepedeHp MeYaTHBIX U AJIEKTPOHHBIX YYEOHBIX M3JaHUN
4.4. JlabopaTOpHBIC 3aHATHS [TepeueHb neyaTHBIX U 3JEKTPOHHBIX YUEOHBIX U3/IaHHUH MpHUBEEH B TabIuIe §.
Temel 1a00paTOPHBIX 3aHATUH U X TPYAOEMKOCTb PUBEICHBI B TAOIHLE 6. Tabnuia 8— [lepeueHb Ne4YaTHbBIX U 3JEKTPOHHBIX YUEOHBIX M3AAHUN
Tudpp/ KomuectBo 3K3eMIUIsipoB B
Tabauna 6 — JlabopaTtopHble 3aHITHS U UX TPYJIOEMKOCTh URL I ym— Oubmorexe
N3 Hux Ne anpec (KpOMe PIIeKTPOHHBIX
Ne HanmMenoBanue 1abopaTopHBIX paboT TpyHoeMKOCTS, | MPAKTHUCCKOH | pasena . e . IKISMILIAPOR)
/1 (4ac) MOATOTOBKH, | JHMCIHII Tom White. Hadoop: The Definitive Guide, 3rd
(gac) JIMHBI Edition. O’Reilly Media, 2013. 630p. ISBN 978-1-
Cemectp 9 4493-1152-0
1 | IlpuBeseHne K HOPMAIbHOW Qopme 2 2 E. Capriolo, D. Wampler, J. Rutherglen.
2 | KyractepHprii anamms 3 2 Programming Hive: Data Warehouse and Qiuery
3 | [IpoektupoBanue pensiuOHHON 0a3bl JaHHBIX 3 3 Language for Hadoop. O’reilly Media, 2012 —
4 i:;?{if;l};ﬂé[yBHCHpOGKTI/IpOBaHHOI/I 0a3bl 3 3 35 2vp. ISBN 978-1-4493-1933.5.
5 | Peanmsammst  Texmonmorms Data  Mining B 6 4 Heiit K. J[x. BBenienue B ¢ cucteMsl 6a3 1aHHBIX.
[MaKeTax MPUKIAAHBIX IPOrPAMM — M.: Bumbsime, 2005 — 1328c.
Bcero 17 Trevor Hastie, Elements of statistical learning,
Springer, 2009.
4.5. BblnosHeHne KypcoBoro npoekTa/ KypcoBoi padoTsl http://statweb.stanford.edu/~tibs/ElemStatLe arn/
VHCOHBIM ILIAHOM HE PE/ly CMOTPEHO 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/Insights%20and%20pubs/
MGI/Research/Technology%20and%20Innovation/
Big%?20Data/MGI big data full report.ashx

9. MarepuanbHO-TeXHUYECKas 0aza
CoctaB  MaTepualbHO-TEXHUYECKOH 0a3bl, HEOOXOIMMOW Ui  OCYIIECTBJICHUS
00pa3oBaTEeNLHOTO MpOIIecca 10 TUCIUILTUHE, IPEACTaBIeH B Tabnuiel?2.

Tabauma 12 — CoctaB MaTepralibHO-TEXHIUYECKOH 0a3bl

Ne HauMmenoBanue coctaBHOI YyacTh
n/n MaTepUaIbHO-TEXHUYECKOMN 0a3bl

Howmep aynutopun
(TIpu HEOOXOUMOCTH )

JlexunoHHas ayauTopus

KomnbroTepHslii Ki1acce

7. IlepedeHb 3JEKTPOHHBIX 00Pa30BaTENbHBIX PECYPCOB
UH(POPMALMOHHO-TEIEKOMMYHUKAIIMOHHON ceTn «IHTepHeT»

[Tepeuenn

AIIEKTPOHHBIX o0pa3oBaTeNbHbIX pecypcos uH(OPMAaLIMOHHO-

TGHGKOMMYHI/IKaIII/IOHHOﬁ CE€TUu ((I/IHTepHCT)), H€06XOI[I/IMI)IX JJIA  OCBOCHUA AUCLHHMIIIIMHBI

NpUBe/IieH B Tadymie 9.

Tabmuma 9 — IlepedeHp SIEKTPOHHBIX 00pPA30BATENIBHBIX PECYpPCOB HMH(OPMALMOHHO-
TEJIEKOMMYHUKAIIMOHHOHU ceTu «MHTepHeT»

3 YuransHbIHA 3a1 OMOINOTEKH

10. OueHouHbIe CpeACTBA JJIs1 MPOBEACHUS MPOMEKYTOUHOM aTTECTAllMU
10.1. CocTaB OLIEHOYHBIX CpPEICTBIUIA IPOBEIEHUS MPOMEXKYTOUYHOW aTTecTaluu
o0yuyaroimuxcs o JUCLUIUIMHE IpuBeAeH B Tabnuue 13.
Tabnuma 13 — CoctaB O1IEHOYHBIX CPEACTB JUIsl IPOBEACHUS IPOMEXKYTOUYHOM aTTecTalluu

Bun HpOMe)KYTOHHOﬁ aTTCCTallu HepequL OIOCHOYHLBIX CPEACTB

OK3aMeH Crmcok BOITPOCOB K 3K3aMCHY,

URL anpec

HaunmenoBauue

e.lanbook.com/books/

DNIeKTPOHHO-OUOIMOTEUHAS CUCTEMA

www.gpntb.ru/

FOC}’I[apCTBeHHaH HY6HI/I‘IHa}I HAayYHO-TCXHHUYCCKAA ouobmnorTexa.

www.nlr.ru/

Poccuiickas HaunoHalIbHAsT OMOIMOTEKA.

Www.nns.ru/

HarmuonannHas QJICKTPOHHAs oubanoTexa.

www.rsl.ru/

Poccuiickas rocyiapcTBeHHas 0Mbanoreka

www.microinform.ru/

Y4eOHbBIN HEHTP KOMIIBIOTEPHBIX TEXHOJIOTHH «MUKpOUH(DOPM»

10.2. B kauecTBe KpUTEpHUEB OLEHKH YpPOBHA C(HOPMUPOBAHHOCTH (OCBOEHUA)
KOMIIETEHIIM O00YyYalomMMUCS TPUMEHSETCS S-0ajulbHasl IIKaJla OLEHKH C(HOPMUPOBAHHOCTH
KOMIIETEHIMH, KoTopas mpuBejeHa B Tabuuue 14. B TeueHne cemecTpa MOXKET MCIIOJIb30BaThCA
100-0annpHas  mIKaja  MOAYJBHO-PEUTHHIOBOM  CHCTEMbl  YHHBEpPCUTETa,  IpaBHIia
UCIOJIb30BAHUS KOTOPOM, YCTAHOBJIEHBI COOTBETCTBYIOIIUM JIOKAJIbHBIM HOPMATHUBHBIM aKTOM
I'VAIL
Tabnuma 14 —Kputepuu olieHKH YpOoBHS C(hOPMUPOBAHHOCTH KOMIIETEHIIUI

www.intuit.ru/

OO6pa3oBareiabHbIN CaliT

Or1eHKa KOMITETEHITHN

www.window.edu.ru/

bubnuoreka yueOHOM U METOIUUECKOM JTUTEPATypHI

XapakreprucTika chOpMUPOBAHHBIX KOMIIETEHIIMIA
5-0aiUTbHAs IIKaIa PAKTEp (bopmp

WWW.0sp.ru/

Kypnan «OTKpBITBIE CHCTEMBD)

www.ihtika.lib.ru/

bubnuoreka yueOHON 1 METOAMUYECKOH JINTEPATYPbI

8. Ilepeuenb MHPOPMAIIMOHHBIX TEXHOJIOTUN

8.1. [lepeueHp TporpaMMHOTO OOECIICUCHHMSI, HCIOJIB3yeMOro TMpPH OCYIIECTBICHUU
00pa3oBaTeNLHOTO MPOoIecca MO JUCIUILITHHE.
[lepedeHpb UCTIONB3YEMOT0 IPOTPAMMHOTO OOecTieueH s mpeacTaBiieH B Tadmuie 10.

Tabmuma 10— [Tepeyers mporpaMmMHOTO o0ecrieueHus

OO6yuaromuiics:

— TI1y0OOKO ¥ BCECTOPOHHE YCBOWII IPOTpaMMHBINA MaTepua;

— YBEpPEHHO, JIOTHYHO, ITOCIICIOBATEIFHO U TPAMOTHO €T'0 M3JIaracr;

— ONMHUpasiCh Ha 3HAHWS OCHOBHOW W JIOTIOJHHUTEIHHOW JIUTEPATYPHI,
«OTIIMYHO» TECHO CBS3bIBAE€T YCBOCHHBIC HAYYHBIE MOJIOKEHHUS C MPAKTUYECKOU
«3aUTEHO) JESITEIIbHOCTHIO HAIPABJICHIS;

— yMeJ0 000CHOBBIBAET U apTYMEHTHPYET BBIJIBUTACMBIC UM HJICH;

— JIeJIaeT BBIBOABLI H 000OIIEHHS;

— cBOOOJIHO BIIaJIe€T CUCTEMOM CrienaTn3uPOBAHHBIX TOHITUH.

— npaBuIbHO BEITTOIHUI OT 90% 1m0 100% TecToBBIX 3aaHui .

No /1t

HanmenoBanue

He npenycmorpeno

8.2. Ilepeuenp

I/IH(I)OpMaLII/IOHHO-CHpaBO‘-IHLIX CUCTCM,UCITIOJIB3YCMbIX npu

OCYIIECTBIIEHUU 00pa30BaTEILHOTO MPOIIecca MO AUCIUILITUHE
[lepeuenb UCHONB3yEMBIX HMH(POPMAIIMOHHO-CIIPABOYHBIX CHCTEM TMPEJICTaBICH B

Tabnuie 11.

Tabmuua 11— Ilepedyenb HHPOPMALMOHHO-CIIPABOUHBIX CUCTEM

OOyJaromuiics:

— TBEPJIO YCBOWI MPOTPAMMHBINA MaTepuaj, rPaMOTHO U TO CYIIECTBY
U3JIaraeT ero, ONupasich Ha 3HaHUSI OCHOBHOM TUTEPaTypHI;

— HE JIOMYCKAaeT CYIIECTBEHHBIX HETOYHOCTEH;

«XOPOIIIO» — YBSI3bIBAaCT YCBOCHHBIC 3HAHUS C TNPAKTHYECKOH JIEITEIHHOCTHIO
«3aUTEHO» HaIPaBIICHUS;

— apryMEHTUPYET Hay4YHbIE TIOJIOKEHUS;

— JIeJIaeT BBIBOALI H 000OIIEHHS;

— BJIQJICET CHCTEMOH CIIeMaTN3NPOBAHHBIX TTOHITHH.

— npaBWILHO BEIMTOIHMI OT 70% 10 89% TecTOBBIX 3aMaHui .

Ne /1t

Haunmenosanue

He npenycmotpeno

— 00yyJaromuiicss yCBOMJI TOJIBKO OCHOBHOM NMPOrpaMMHBIM MaTepual,
[0 CYLIECTBY M3JaraeT €ro, ONMMpasch Ha 3HAHUSA TOJIBKO OCHOBHOM
JUTEPaTypHI;

— JIOIyCKaeT HeCYIECTBEHHbIE OIIMOKN 1 HETOUHOCTH;

— HCIIBITBIBACT 3aTPYJHEHHs] B TNPAKTHUYECKOM NPUMEHEHHWU 3HAHUH

«yJOBJIETBOPUTEIILHOY
«3aUTEHO»




Or11eHKa KOMITETEHITUH

XapakreprcTrka chOpMUPOBAHHBIX KOMITETEHITUI
5-OayUIbHAs IKaIa P p (opmpo

HaIpaBJICHNUS,

— c1ab0 apryMEHTUPYET HayYHbIC MTOJIOKEHUS;

— 3aTpyaHseTcs B (OPMYIHMPOBAHUHU BBIBOIOB M 0000IICHNUH;

— YaCTHYHO BJIQJICET CUCTEMOM CIICIIMATM3UPOBAHHBIX TTOHITHH.
— MPABWJIHHO BRINOJHUI OT 51% 10 69% TecTOBBIX 3aaHui

Bompocsl st mpoBeneHUsT TPOMEXYTOYHOW aTTeCTalliii B BUJE TECTUPOBAHUS
npencTaBicHbl B Tabmuie 18.

Tabnuna 18 — [TpumepHbId IepeyeHb BOIPOCOB JJisl TECTOB

Kon

Ne /it [IpumepHBIil IEpedeHb BOMPOCOB 7151 TECTOB
MHUKATOpa

— oOyyJaronuiicss HE YCBOWJ 3HAYUTEIBHOW YacTH MPOTPAMMHOIO
Marepuaia,
— JIONYCKAeT  CYIICCTBCHHBIE  OIMUOKM W  HETOYHOCTH  IIpH
«HEYJIOBJICTBOPUTEIILHO» | PACCMOTPEHUH MPOOJIEM B KOHKPETHOM HaIPaBIICHUH;
«HE 3aYTEHOY — UCHBITBIBACT TPYAHOCTH B IMIPAKTUYECKOM ITPUMEHECHUH 3HAHU;
— HE MOXKET apryMEHTUPOBATh HAYYHbIE MTOJIOKEHUS;
— He (POPMYIHPYET BBIBOJAOB M 000OIIICHHIA.
— MPaBUJILHO BRINOJIHUI MeHee 51% TecTOBBIX 3aaHui .

He npenycmorpeHno

[lepeueHb TeM KOHTPOJBHBIX PabOT MO MUCHUIUIMHE OOYYAIOIIUXCS 3a09HON (POPMBI
o0Oy4eHwus1, IpeIcTaBlIeHbI B Tadymie 19.

Tabnuna 19 — [lepeyeHb KOHTPOIBHBIX PadbOT

No i/t ITepedyeHb KOHTPOJBHBIX Pa0bOT

He npenycmorpeHo

10.3. TunoBsle KOHTPOJIbHBIE 3aJaHUSI UM UHBIE MaTEpUAIIbIL.
Bomnpocs! (3agaun) 1uid s5K3aMeHa rpecTaBieHsl B Tabuuue 15.

Ta6muma 15 — Borpocs! (3agaun) 115 2K3aMeHa

Ne /it [Tepedyens BonpocoB (3a1a4) s IK3aMeHa Koz
WHIMKaTOpa

1 [Ipocreiimne craTucTUYeCKHe XapakTepucTuky, npusenenue | I1K-5.3.1
K HOpMaJIbHOU (hopMe U oLn(pOBKa HEUMCIIOBBIX JAHHBIX [IK-5.V.1

2 Posib 1 cyIIHOCTE MHOTOMEPHBIX CTATUCTUYECKUX METOIOB, [IK-5.Y .2
MHOTI'OMEpPHOE HOPMAJILHOE PACIPECIICHUE KaK OCHOBHAs [IK-5.¥.3
MO/I€JIb COBPEMEHHBIX MHOI'OMEPHBIX CTATUCTUYECKUX [IK-5.B.1
METOJI0B

3 [TpakTHYecKOe MPUMEHEHHE MHOTOMEPHBIX METO/I0B

4 MeTozbl CTaTUCTUYECKOTO OLICHUBAHUS MHOIOMEPHBIX
[1apaMeTPOB U MIPOBEPKU I'MIIOTE3, OCOOCHHOCTH aHaIn3a
KOJINYECTBEHHBIX U KaUECTBEHHBIX IPU3HAKOB.

5 KitacrepHsliil ananms.

6 KoMnoHeHTHbIN aHanu3.

7 NoSQL CYB/L .

8 Texnonorust MapReduce.

9 Pacnipenenensslie gaitioBeie cuctemsl, Google Bigtable.

10 [Tonsitue o TexHosoruu Data Mining.

11 Peann3anus B makeTax MpUKIAAHBIX IPOTPAMM.

12 Ceresbie TexHosioruu Data Mining.

Bompocs (3agaun) ans 3aueta / qnud . 3aueta npeacrapieHsl B Tadbaune 16.
Tabnuua 16 — Borpocs! (3a1aum) ais 3aueta / qudd. 3auera
Ne /it [Tepeuens BompocoB (3a1ayu) mist 3adeta / nudd. 3auera Koz
UHJIMKaTopa
Y4eOHbIM MJIaHOM HE MPEAYCMOTPEHO

[lepeuensb TeM TSl BRITOTHEHUSI KypPCOBOTO MPOEKTa/ KypCcOBOM paboOThl MpeCcTaBIEHBI
B Tadmurte 17.
Tabnuna 17 — IlepedeHp TeM JUIsl BRIIOJHEHUS] KYPCOBOTO MPOEKTA / KYPCOBOM pabOThI

No 11/ [IpumepHBIii TepedeHb TeM /ISl BBITTOJTHEHHUS KYPCOBOTO MPOEKTa/ KYPCOBOM
B paboThI

Y4eOHbIM MJIAHOM HE IPEAYCMOTPEHO

10.4. Meronuyeckue  MmaTepuaibl,  ONPEACNAIOIIME  IMPOLENYphl  OLEHUBAHUSA
MHIIKATOPOB, XapaKTEPU3YIOIIMX OJTambl (OPMUPOBAHUS KOMIETEHIIMH, COJEpXKATCs B
JOKAaJbHBIX HOpMAaTHBHBIX akTax [ YAII, pernaMeHTHpPYOIIUX TMOPSAOK W HPOLEIyPY
MPOBEJCHUS TEKYIIET0 KOHTPOJIS YCIIEBAEMOCTH M IMPOMEXYTOUYHON aTTECTallU OOyYaroIuXCs
'YAIL

11. Metoauueckue ykazaHus JUisi O0y4arOMIMXCs 10 OCBOCHUIO JUCITUTIIMHBI

11.1. Meronuyeckue ykKazaHus M OOy4yarOUIMXCS [0 OCBOCHHUIO JIEKIIHOHHOI'O
Matepuana

OcHOBHOE Ha3HAYCHHE JICKIMOHHOTO MaTepuana — JIOTHYECKH CTPOWHOE, CHCTEMHOE,
riry0OKoe W sICHOE HW3JIOKEeHHE ydeOHOTro Mmarepuaia. HasHadeHne COBPEMEHHOW JIEKIUH B
paMKax IUCHMIUIMHBI HE B TOM, YTOOBI MOJIyYUTh BCIO MH(POPMALHUIO IO TEME, @ B OCBOCHUU
(GyHIAMEHTAIBHBIX Tpo0JeM TUCHMIUIMHBI, METOJOB HAayYHOTO IIO3HAHMS, HOBEWIINX
JOCTHKEHUM Hay4dHOH Mblciu. B yueOHOM mpolecce JeKIUs BBINOJIHAET METOH0JI0IMYECKYIO,
OpTaHU3aIMOHHYI0 U MHPOPMAIMOHHYIO QYHKIUH. JIeKIHs pacKpbiBaeT MOHSATHIHBIN armapaT
KOHKpETHOW 001acTh 3HaHusA, €€ mpoOjeMbl, JaeT IeJbHOE MPEeACTaBICHUE O AUCLUILIUHE,
MOKA3bIBAET B3aMMOCBS3b C IPYTHMHU JUCHUTUINHAMH.

IInaHupyemble pe3yabTaThl IPH OCBOEHUH 00YYaIOIIMMUCS JIEKIIMOHHOTO MaTepraa;

— TIOJIyu€HHE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBA3aHHBIX 3HAaHUH, YpOBEHb
KOTOPBIX ONpeNIeNsieTcs 1IeJIeBON YCTAaHOBKOH K KaXKI0H KOHKPETHOH TeMe;

— IIOJIyY€HHE OIbITa TBOPUYECKOH pabOThl COBMECTHO C MPENOaBaTeiIeM;

— pa3BuUTHE NPOPECCHOHATBHO-JIENOBBIX  KayecTB, JIIOOBM K  MpeAMETy H
CaMOCTOSITETFHOT'O TBOPYECKOTO MBIIILICHUSI.

— TOsBJIEHHE HEOOXOAMMOI0 HHTEpeca, HEOOXOIUMOTO /JIsl CAMOCTOSITENIbHOM paboTHI;

— TIOJlydyeHHWe 3HAaHWH O COBPEMEHHOM YpPOBHE pPa3BUTHS HAYKH W TEXHUKH U O
IIPOTHO3€ UX Pa3BUTHS Ha OIDKaIINe TO/IbI;

— HayyuTbCs METOJMYECKH oO0pabaTbiBaTh MaTepuasl (BBIAENATH TIJIaBHBIE MBICIH H
MOJIOKEHHSI, TPUXOAWTh K KOHKPETHBIM BBIBOJAM, TIOBTOPSATH WX B  Pa3IMYHBIX
(bopMyIHpOBKax);

— IOJlyueHHe TOYHOT'O TOHUMAaHHUs BCEX HEOOXOIUMBIX TEPMUHOB U TIOHATHHA.

JIGKIIMOHHBIN ~MaTepuans MOXKET CONPOBOXKAATHCS JEMOHCTpauueill chaioB
WCTIOJB30BAaHUEM PA3IaTOYHOTO MaTepualia IpH TPOBENEHUH KOPOTKHX TUCKYCCHH 00
0COOEHHOCTSIX IPUMEHEHHUs OTJENbHBIX TEMATHK MO JUCLIUIUINHE.

11.2. Metonudeckue yka3aHus JJIsl O0OY4aroIUXCs 0 YYaCTUIO B CEMUHApax
Y4eOHBIM IIAHOM HE TIPEyCMOTPEHO.




11.3. Meronnyeckue yka3zaHusi A OOyYalOMIMXCS MO MPOXOXKIECHHIO MPAKTHYECKUX
3aHATUN

[IpakTuyeckoe 3aHATHE SBISETCA OAHOM M3 OCHOBHBIX ()OpPM OpraHM3aluu y4eOHOTrO
npoliecca, 3aKIryYaroniascs B BbIIOJHEHUN 00y4YaroIMMUCS MOJI PyKOBOJACTBOM IIpenoiaBaTess
KOMIUIEKCAa YYEOHBIX 3aJaHUl C LEJNbI0 YCBOGHHUS HAayYHO-TEOPETUYECKHX OCHOB Y4YeOHOM
JUCLUIUIMHBL, TPUOOPETEeHHs] yMEHUN M HAaBBIKOB, OIbITA TBOPUYECKON AEATEIbHOCTH.

Lenbt0 MPaKTUYECKOTO 3aHATHUS I 00YYarOIIerocs SBJSETCS MPUBUTHE 00yUYarOIIUMCS
YMEHUH ¥ HaBBIKOB IPAKTUYECKOH EATEIbHOCTH 110 U3y4aeMON AUCLUILIMHE.

[Tnanupyemble pe3yabTaThl IPH OCBOSHUH 00YYaIOIMMCS PAKTUIECKUX 3aHATHI:

— 3aKperuvieHue, yriyOleHue, pacIIupeHue M JeTalu3alis 3HAHWHA IPH pEIIeHUH
KOHKPETHBIX 3a/1a4;

— Ppa3BUTHE IIO3HABATEJBHBIX CIIOCOOHOCTEH, CaMOCTOSITEILHOCTH  MBILIUICHUS,
TBOPYECKOH aKTUBHOCTH;

— OBJAJCHME HOBBIMM METOJAaMH M METOJUKAMH H3Y4YEHUsS KOHKPETHOW yueOHOIl
JUCLIUIINHBL,

— BBIpAa0OOTKAa CIIOCOOHOCTH JIOTMUECKOTO OCMBICIEHMSI IOJYYEHHBIX 3HAHUW s
BBINOJIHEHUS 33 JaHUIA;

o0ecrieyeHrne paIMoOHAILHOTO COYETAaHUS KOJUICKTHBHOH W HMHIUBUAYaTbHOW (QOpM
o0y4eHusl.

11.4. Meroauueckue yka3aHus i OOy4yaroIMXCs IO BBIIOJHEHUIO J1a0OpaTOPHBIX
pabor

B xozme BbImoNHEHMs J1a0OpaTOpHBIX paboT oOyyaromMHCcs JOJKEH YIIIyOUTh H
3aKpeNuTh 3HaHUS, NMPAKTUYECKUE HABBIKM, OBJIAJETh COBPEMEHHOM METOJIMKONM M TEXHUKOU
9KCHEPUMEHTa B COOTBETCTBUU C KBAJIM(UKALMOHHON XapaKTEpPUCTHKONW 0OO0yYaroIerocs.
Brinonnenue nabopaTopHbIX pabOT COCTOUT U3 IKCHEPUMEHTATbHO-IPAKTUUYECKOM, pacueTHo-
AHAJTUTUYECKON YacTe U KOHTPOJIbHBIX MEPOIIPHUITUI.

BoinonHenue nabopaTopHbIX pabOT 00ydarOIIKMMCS SIBJISAETCS HEOTHEMJIEMOM YacThIO
U3yYeHUs] JUCLMIUIMHBI, OIpenenseMoil ydueOHbIM IUIAaHOM, M OTHOCHUTCS K CpEICTBaM,
o0ecreunBaroIUM pPelIeHUe CIEAYIOINX OCHOBHBIX 3a/1a4 00y4aroLerocs:

— TnpuoOpeTeHHe HaBBIKOB MCCIEAOBAaHHSA MPOLECCOB, SBIEHUH U OOBEKTOB,
U3y4aeMbIX B PAMKax JAaHHOW JUCIUIUIHBI;

— 3aKpeIUICHHE, PAa3BUTHE U JETAIN3alldsg TEOPETUYECKUX 3HAHUMN, IOJYYEHHBIX Ha
JEKIUSAX;

— TOoJy4YeHUe HOBOM MH(OpPMALMU 110 U3yYaeMON JUCIUILINHE;

— TnpuoOpeTeHHe  HaBBIKOB  CAMOCTOATEIbHOW  paboTel ¢ 1a00paTOpHBIM
000pyI0BaHUEM U PUOOPAMH.

11.5. MeTtonuueckue ykazanust Jisi 00y4JaromUXCs 1O BBHITTOJIHEHHIO KYPCOBOTO TTPOEKTa/
KypCOBOi1 pabOThI
VY4eOHBIM IJIAHOM HE MPETyCMOTPEHO.

11.6. Meronnyeckue ykazaHus A7 00y4YaIOUIUXCs MO MPOXOKICHUIO CaMOCTOSITENEHOM
paboThI

B Xoje BBIOTHEHHUS CaMOCTOSTENBHON pabOThI, OOYUAIOIIHIICS BBHIIOMHSIET paboTy MO
3aJJaHAI0 ¥ TIPU METOIMYECKOM PYKOBOJICTBE IMpEIoiaBaTelisi, HoO 0e3 ero HermocpeICTBEHHOTO
y4acTusl.

st oOyvaroruxcst o 3a04HOM ¢dopMe OOy4eHHs, CaMOCTOSATENIbHass paboTa MOXKET
BKIIIOYATh B ce0s KOHTPOIBHYIO paboTy.

B mporiecce BBITTOTHEHUST CaMOCTOSITEIHLHOM paboOThI, y oOyuaromerocs: (GpopMupyercs
1eecoo0pa3Hoe TUIAHUPOBaHKUE PaboUero BpeMeHH, KOTOPOE MO3BOJISIET UM Pa3BUBATh YMEHUS

Y HaBBIKM B YCBOCHHHM M CHCTEMAaTH3allMU NPHOOPETaeMbIX 3HAHHM, 00ECIIeYnBACT BBICOKHM
YPOBCHb YCIICBACMOCTH B TICPUOL] O6y‘ICHI/ISI, NoMOracT IMOJYYUTL HABBIKW TIOBBIIICHUA
npo(heCCHOHATIBHOIO YPOBHSI.

MeromuueckMMH ~ MaTepuajaMd, — HAMpaBISIONIMMH  CaMOCTOSITENBHYIO  paboTy
00yYaroLUXCsl SIBISIFOTCSL:

—  y4eOHO-METOJMYECKHUI MaTepuall 1o AUCLHUILIHHE,

METOAMYECKHE yKa3aHHs MO BBIIOJHEHUIO KOHTPOJBHBIX paboT (Ui 00ydYaromumxcs 1o
3204HOM (hopMe 00yUeHus).

11.7. Meronuueckue yKa3aHus JJsi OOYYaIOMIMXCS M0 MPOXOXKICHHIO TEKYIIEro
KOHTPOJISl YCIIEBAEMOCTH.

Texymuil KOHTPOJb YCIEBAEMOCTH IIPEAYCMAaTpUBACT KOHTPOJIb KayeCTBAa 3HAHUMU
o0yyaroImuxcs, OCyLIECTBISIEMOI0 B TEUEHUE CeMecTpa C LIEJIb0 OLCHMBAHUS XOJa OCBOEHUS
JUCLUIUINHBL.

11.8. Meronuueckue ykazaHus Uis OOYYaroIIUXCs 1O MPOXOXKACHUIO MPOMEKYTOUHON
aTTeCTaIHH.

[Ipomexxyrounass  arrectanust  OOydyarOIIMXCS  NpPEAyCMaTpHBacT  OLECHHUBAHHE
MIPOMEKYTOYHBIX U OKOHYATEJIBHBIX PE3yJIbTaTOB 00y4eHus mo aucuuruinae. OHa BKIIIOYAET B
ceOst:

— D9K3aMeH — (opma OICHKM 3HAHMH, IOJYYCHHBIX OOydYalOIMMCS B IpOIecce
U3y4YCHUs] BCEW JMCIMIUIMHBI WM €€ YacTH, HABBIKOB CAMOCTOSTENILHON pabOoThI, CIIOCOOHOCTH
OPUMEHATh HMX IS PEHICHUS NPAKTUYECKUX 33/a4. DK3aMeH, KaK MPaBWIIO, MPOBOAMUTCS B
NEepUoj JK3aMEHAIIMOHHOW CECCMU W 3aBepIIaeTcs AaTTECTAlMOHHOW OIIEHKOW «OTINYHOY,
«XOPOIIO», «YJIOBICTBOPUTEIHHOY, «HEYIOBICTBOPUTEIHHOY.



Jluct BHeceHUs U3MEHEHUH B pabouyto IporpaMMy JTUCIUILINHBI

JlaTta BHECeHUs
N3MEHCHHI 1
JIOTIOTHCHUH.

IToanuce BHECHIETO
W3MEHEHHUS

ConeprxaHne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOJIA
3aceaHus
Kadeapsl

Iommuce
3aB.

kadempoit




