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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
«/HTerpupoBaHHble  aBTOMAaTH3MPOBaHHBIE MH(OpPMALMOHHBIE cHUCTeMbD». JlucuuruHa
peanusyercs kadenpoit «Neldy.

JlucuuninHa HaueneHa Ha GOPMHUPOBAHKE y BBITYCKHUKA CIEIYIOIIMX KOMIICTCHIHA:

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

IIK-4 «Cnocoben paspabaTbiBaTh TpeOOBaHHS U MNPOCKTUPOBATh MPOTPAMMHOE
obecriedeHue»

CozepxaHue IUCHMIUIMHBI OXBATBIBAET KPYT BOIPOCOB, CBS3aHHBIX C YIPaBICHHUEM
OONBLINMHU TAHHBIMH.

[pernonaBanue AMCLUMIUIMHBL TMPEAyCMaTpUBaeT cleayromue (OpMbl  OpraHU3aLuu
yueOHOro TMpoliecca: JIeKIMH, Ja0opaTopHble pabOThI, CaMOCTOsTEeNbHAs paboTa CTyjAEHTa,
KOHCYJIbTALIUH.

IIporpammoii JUCUMIUIMHBI TPELYCMOTPEHBI CIECAYIONIME BHIbI KOHTPOJSL: TEKYIIHH
KOHTPOJIb YCHIEBAEMOCTH, IIPOMEXYTOUHAs aTTecTanus B popMe IK3aMeHa.

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

SI3bIK 00yUEHHUS 1O JUCHHUIUIMHE KPYCCKHUT »

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
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 CIICAYFOIHX AUCLUIUINH!
— ba3wl nanHbIX




3HaHWA, NOJyYEHHBIE IPU H3Yy4YCHUH MaTepHala JaHHOW IHMCIUIUINHBI, MMEIOT Kak
CaMOCTOSTEIILHOE 3HAUCHNE, TAK U MOTYT HCIIOJIb30BAaThCA IIPH U3YyUCHUH APYTHUX AUCIMILINH:

— BeimyckHast kBanupukannonHas pabora

3. OOBEeM U TPYIOEMKOCTh TUCIUTIIHHBI
Hauubie 06 obumieM 00beMe IUCHHUILIMHBL, TPYAOSMKOCTH OTHCIBHBIX BUIOB yd4eOHOM
paboThI IO AUCLMILIMHE (M PaCIpe/ieeHUe 3TOH TPYAOEMKOCTH II0 CEMECTPaM) PE/ICTABICHBI B

Tabaume 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 npakmuueckoii R0020noeKu 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.

Pa?;I[CJ'IBI, TEMbI JUCHUIIJIMHBI U UX TPYAOEMKOCTb IIPUBE/ICHBI B Ta6nuue 3.

Tabnuia 3 — Pa3mensl, TeMbl JUCHHUIUIAHBI, HX TPYA0EMKOCTh

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

Howmep pasznena

Ha3zpanue u COZCpIKaHUEC pa3ACIOB U TEM JICKIIMOHHBIX 3aHIATUN

1

Pasnen 1. Beenenue.

Tema 1.1. [IpocTeiiine CTaTHCTHIECKHE XapaKTEPUCTHKU
Tema 1.2. [puBenenne k HOpManbHO# Gopme

Tema 1.3. OuudpoBKa HEYHCIOBBIX JaHHBIX

2 Paznen 2. Meroapl MHOTOMEPHOIO CTAaTH-CTUYECKOTO aHaiKM3a W aHalu3a
HEYUCIOBOW MH(POPMAIIHH.
Tema 2.1. Ponb 1 cyliHOCTE MHOTOMEPHBIX CTATUCTUYECKHX METOJI0B
Tema 2.2 MHOrOMepHOE HOPMAJIBHOE paclpe-AeieHie Kak OCHOBHAsI MOJIEIIb
COBPEMEHHBIX MHOT'OMEPHBIX CTATUCTHYECKHX METO/OB.
Tema 2.3. [IpakTHyeckoe NpUMEHEHHUE MHO-TOMEPHBIX METOJI0B
Tema 2.4. Meroabl CTaTUCTHYECKOTO  OLCHH-BAHHS  MHOTOMEPHBIX
[apaMeTpoB U MPOBEP-KH TUIIOTES.
Tema 2.5. OcoOeHHOCTH aHajKM3a KOJIMYE-CTBEHHBIX M KaueCTBEHHBIX
MIPU3HAKOB.
Tema 2.6. KnactepHslil ananus.
Tema 2.7. KOMIIOHEHTHBIH aHAIH3.

3 Paznen 3. [IporpaMMHbIe CpeCTBa /ISl YII- PABJICHHSI OOJIBIINMH TaHHBIMH.
Tema 3.1. NoSQL CYBJ] .
Tema 3.2. Texuonorus MapReduce.
Tema 3.3. PacnipesneneHHble (aioBbIe CU-CTEMBI.
Tema 3.4 Google Bigtable.

4 Pasnen 4. Cuctemst Data Mining

Tema 4.1. ITousitue o TexHonoruu Data Mining.
Tema 4.2. Peanusaiyis B makeTax MPUKIAI-HbIX TIPOrPaMM.
Tewma 4.3. Cereble TexHosoruu Data Mining.

4.3. Tlpaktuueckue (CEMUHAPCKUE) 3QHITHUS
TeMbl MPAKTHYESCKUX 3aHITHI U X TPYA0EMKOCTb IIPUBE/ICHBI B TA0JIHIIE 5.

Tabuuia 5 — [IpakTHuecKre 3aHATHS U UX TPYIOSMKOCTh

Jlexkuuu | 113 JIP KII CPC
Pasnenbl, TeMbl AUCUUILIAHBI ('-Iauc) (C3) ‘ (qac) ‘ (wac) | (wac) |
Cemectp 8

Pasgen 1. Beenenue. 5 4 1
Paznen 2. Metobl MHOTOMEPHOTO 5 4 1
CTaTUCTUYECKOTO aHAJIM3a M aHAIHM3a HEYHCIIOBOM
HHpOPMAIHH.
Pa3nen 3. IIporpaMmHBIe cpecTBa AMs 5 8 2
ynpaBJieHus: 00JIbLUIMMHU JaHHBIMH.
Paznen 4. Cucremsr Data Mining 5 4
HWroro B cemectpe: 20 20 5

HWroro 20 0 20 0 5

4.2. CopepxaHue paszeioB U TEM JICKINOHHBIX 3aHATHH.
ConeprkaHue pa3zieioB U TeM JEKIHOHHbIX 3aHATHIH MPUBEACHO B Tabnuie 4.

Ne
Ne Tembl IpakTHYECKUX . | Tpynoemkocrts, |pa3zaena
o DOopMBI IPAKTHYECKHUX 3aHATUI
n/m 3aHATHI (aac) JTACITHTT
JIMHBI
VueOGHBIM IIaHOM He MPETYCMOTPEHO
4.4. JlabopaTopHbIe 3aHATHS
Tembl 1a00paTOPHBIX 3aHATHH U X TPYAOEMKOCTb IIPUBEJICHBI B TA0IHIIE 6.
Tabnuia 6 — JlJabopaTtopHbie 3aHSATHSI U HX TPYJIOSMKOCTh
Ne
Ne TpynoemkocTsb azzena
HaumMeHnoBanue 1a60paTopHbIX paboT pyA » | past
n/n (4ac) JUCLUIT
JIMHBI
Cemectp 8
1 [puBenenne Kk HOPMANBHOH hopme 4 1
2 Krnacrepnslii ananmms 4 2
3 [IpoexTupoBaHue pesIIMOHHON 0a3bl JAHHBIX 4 3
4 | Peanuzanms cipoekTupoBaHHOit 6a3bl qanHbIX B CYBJ] 4 3




5 Peamuzauuss texHomormum Data Mining B makeTax 4 4
MIPUKIIAHBIX IPOrpaMM

2009. http://statweb.stanford.edu/~tibs/ElemStatLe arn/

Bcero 20

4.5. KypcoBoe IpOCKTHPOBaHHE/ BBHIIOIHEHUE KYPCOBOil pabOThI
Y4eOHBIM IUIAHOM HE IPEAyCMOTPEHO

4.6. CamocTosiTenbHas paboTa 00y4aromuXCst
Buibl caMoCTOsITENIbHON paboThI U €€ TPYJOeMKOCTb IIPUBEICHBI B TaduIe 7.

Tabmuia 7 — Busl caMOoCTOSTENIbHON paboThI H €€ TPYI0EMKOCTh

. Bcero, | Cemectp 8,
Bun camocrositensHON padoTh
Jac 4ac
1 2 3
H3yueHne TeopeTHiecKoro MaTepuaia
2 2
guctumingsl (TO)
Kypcosoe npoektuposanue (KII, KP)
PacuerHo-rpaduueckue 3amanus (PI'3)
Beimonuenne pedepara (P)
IMoaroroBka K TeKylieMy KOHTPOJIIO 5 5
ycneBaemoctu (TKVY)
Jomaminee 3ananue (J3)
Kontposbabie pabotst 3a04ankoB (KP3)
IToaroToBka K MpOMEKyTOTHON 1 1
atrecrauuu (I1A)
Bcero: 5 5

S. TlepedeHb yueOHO-METOIMUECKOT0O 00eCTICUeHHUs
JUISL CAMOCTOSTENBbHOM pabOThI 00YYarOLINXCS IO UCHHUILIHHE (MOYJII0)
V4eOHO-METOANYECKIE MAaTePHANBl UISl CAMOCTOSATEIBHOM PabOThl OOYYArOIIMXCS 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

Komuuectso
9K3EMILBIPOB B
Ugnz?;l];/ec Bubnuorpadudeckas ccbuika 614(6;1;:)0;:1«:
AIEKTPOHHBIX
9K3EMILBIPOB)

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

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.

et K. JI)x. BBeaenue B ¢ cucteMbl 6a3 1aHHBIX. — M.:
Buibesamc, 2005 — 1328c¢.

Trevor Hastie, Elements of statistical learning, Springer,

6. IlepedeHb MeYaTHBIX U JIEKTPOHHBIX YYCOHBIX U3aHUM
[lepeuenp neyaTHBIX M AIEKTPOHHBIX YUE€OHBIX U3aHUN IPUBEACH B Tabuuie 8.
Tabnuia 8— [lepeueHpb MEYATHBIX U YICKTPOHHBIX yUeOHBIX H3IaHUI

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

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

URL agpec Hanmenosanue
e.lanbook.com/books/ | DaekTpoHHO-0MOIHOTEUHASI CHCTEMA
www.gpntb.ru/ TlocynapcTBeHHas MyOJIMYHAsS HAYYHO-TEXHUYECKash OMOIHOTEKA.
www.nlr.ru/ Poccuiickasi HalMOHAIBHAs OMOJIHOTEKA.
www.nns.ru/ HaumonasipHas 37eKTpoHHas OMOJIMOTEKA.
www.rsl.ru/ Poccuiickas rocyaapcTBeHHast OuOIHOTEeKa
www.microinform.ru/ | Y4eOHblil HEHTP KOMIBIOTEPHBIX TeXHOIOTHIA «MuKporHDOPM»
www.intuit.ru/ OO6pasoBartenbHblil caiT
www.window.edu.ru/ | Bubiroreka y4eOHOIl U METOANYECKON JIUTEPATYPBI
WWW.0sp.ru/ Kypran «OTKpBITBIE CHCTEMBD»
www.ihtika.lib.ru/ BubnmoTeka yueOHON M METOMYECKOM JINTEPATYPhI

8. Tlepevens nHPOPMAIMOHHBIX TEXHOIOTHIT
8.1. IlepeyeHp MmPOrpaMMHOrO OOECIEYEHHs, HCIOJB3yEMOro MpPU OCYLIECTBICHUU
00pa3oBaTeIbHOrO Ipolecca Mo AUCIUTUINHE.
[epeuenp UCOIB3yeMOro IPOrpaMMHOro obecrieueH st npecTasicH B Tadmuie 10.

Tabnuia 10— [epeuerp mporpaMMHOro obecrieueHus

Ne i/ HanmenoBanue

He npenycmotpeno

8.2. I[lepeuenn “H(POPMAIIMOHHO-CIIPABOYHBIX CHCTEM,UCTIONB3YEMBIX npu
OCYIIECTBIICHUH 00pa30BaTEILHOTO MPOLECCa 10 AUCLHUIUIHHE

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

Tabnuia 11— Ilepederp nHGOPMATHOHHO-CIIPABOYHBIX CHCTEM

| Ne ni/mt | HaumenoBanue




‘ He npexycmotpeno

OrieHKa KOMIIETEHIN

9. MarepuanbHO-TeXHUUYECKas 0a3a
CocraB  MaTepHAIbHO-TEXHMYECKOH  0a3bl, HEOOXOIUMOHW s  OCYIIECTBICHHS
00pa3oBaTeNbHOrO Mpolecca 1Mo AUCIHUIUIMHE, MPe/CTaBlieH B Tadauel2.

Ta6nuia 12 — CoctaB MaTepruaabHO-TEXHHIECKON 0a3bl

XapaktepucTuka copMHUPOBAHHBIX KOMIETCHIIUH
5-Ga/uTbHas IKaIa P bopmp T

— c1a00 apryMeHTHPYET HayuHbIE TTOJI0XKSHUS;
— 3aTpyAHseTcs B (OPMYIUPOBAHUH BEIBOAOB U 0000ICHHUIT;
— YaCTUYHO BJIAJIEET CUCTEMOH CNENHaTU3UPOBAHHbBIX MOHATHH.

No HaumenoBaHue cocTaBHOM yacTu Howmep ayauropun
/o MaTepralibHO-TEXHUYECKOW 0a3bl (TIpr HEOOXOIMMOCTH )

JlekoHHas ayAuTOpHs

2 | KommnbloTepHslii Ki1ace

10. OueHouHble cpeCcTBa I MPOBEACHHUS TPOMEKYTOTHOH aTTeCTAIIH
10.1. CoctaB OLEHOYHBIX CPEACTBUIS IIPOBEAEHUS IPOMEKYTOUHOH aTTeCTaluu
oOyJaronmxcs 10 JUCHUIUIMHE IpUBeIeH B Tabnuie 13.
Ta6nuia 13 — CoctaB OLIEHOYHBIX CPEJCTB IS TPOBEACHHUS TPOMEKYTOUHOHN aTTECTAIMN

— 00yvarouMiicsi He YCBOWJ 3HAYMTENIBHOW YacTH IMPOrPaMMHOrO
MaTepuaa,

— IOMyCKaeT  CYyNIECTBCHHBbIE  OMIMOKM W  HETOYHOCTH  IPH
paccMoTpeHnH po0IieM B KOHKPETHOM HalpaBJIeHUH;

— WCTBITHIBACT TPY/JHOCTH B PAKTHIECKOM MPHUMEHEHHH 3HAHUIA,

— HE MOXXET apryMEHTUPOBATh HAY4YHBIC ITOJIOXKEHHS;

— He (OPMYJIMPYET BBIBOJOB U 0000IICHUH.

«HCYIOBJIICTBOPUTEIILHO»
«HEC 3a4TCHO»

10.3. TUOBbIE KOHTPOJIBbHBIC 33/IaHHUSI UITH HHBIC MAaTEPHAIIBI.
Bompocs! (3agaun) 1uis 9K3aMeHa MpejcTaBieHbl B Tabmuie 15.

Tabmnuia 15 — Borpocsr (3aaun) asst 5K3aMeHa

Bun mpoMexyTOYHOI aTTecTain [TepeueHb OIIEHOYHBIX CPEICTB

OK3aMeH Cnrcok BOIPOCOB K 9K3aMEHY

10.2. B kauectBe KpHUTEpPUEB OLEHKH YPOBHS C(HOPMHPOBAHHOCTH (OCBOCHUS)
KOMIETeHINI 00ydaromuMucs MpUMeHsieTcst 5-0ajulbHas IIKana OLEHKM c)OpMUPOBAHHOCTH
KOMIIETCHIIMH, KOTopasi npuBeeHa B Tabnuie 14. B TeueHne cemecTpa MOXKET UCIIOIb30BATHCS
100-0ayutbHast  mKana — MOAYJbHO-DEHTHHIOBOM ~ CHCTEMbl  YHHMBEpCHTETa,  IpaBHia
HCIOIB30BaHUs KOTOPOii, yCTAHOBIICHBI COOTBETCTBYIONIIUM JIOKAIbHBIM HOPMATHUBHBIM aKTOM
I'VAIL
Tabmuua 14 —Kpurepuu oueHkd ypoBHs cQOPMUPOBAHHOCTH KOMIIETEHILIMH

Ne i/t [lepeuens Bompocos (3a1a4) U1l SK3aMeHA
1 IIpocreiimme craTUCTHYECKHE XapaKTEPUCTHKH, IPUBEACHIE K HOPMAJIbHON
(dhopme 1 oUpPOBKA HEYHCIIOBBIX JJTAHHBIX
2 Pob 1 CyIIHOCTH MHOTOMEPHBIX CTATUCTHYECKHX METOI0B, MHOIOMEPHOE

HOpMAJIbHOE pacnpeac/ICHUE KaK OCHOBHas1 MO/ZI€JIb COBPEMEHHBIX
MHOTOMEPHBIX CTATUCTUYCCKUX METO/I0B

3 HpaKTI/I‘IGCKOC MNPUMEHCHUEC MHOT'OMEPHBIX METOI0B

4 MCTOI[LI CTAaTUCTUYCCKOI'0 OLICHMBAaHWs MHOI'OMEPHBIX IapaMETPOB U
MIPOBEPKU TUIIOTES, 0COOEHHOCTH aHaJIM3a KOJINYECTBEHHBIX U
Ka4yCCTBCHHBIX IPHU3HAKOB.

OlieHKa KOMIIETEHLIN

XapakrepucTrka cOpMHUPOBAHHBIX KOMIIETEHIIUH
S5-OautbHas IIKaIa paKTep bop

— oOyuatomuiics IayOOKO M BCECTOPOHHE YCBOMJ IIPOrpaMMHBII
MaTepuat;

— YBEPEHHO, JIOTUYHO, IOC/IEJ0BATEILHO U IPAMOTHO €0 M3J1araeT;

— ONMpasCh Ha 3HAHUA OCHOBHOH M IONONHUTENIBHOH JHTEPaTypBl,

5 Krnactepnslii ananus.

6 KomnoHeHTHBII aHaIH3.

7 NoSQL CYB/I.

8 Texnonorus MapReduce.

9 Pacnpenenennsie aitnossie cucremsr, Google Bigtable.
10 Ionstue o TexHonoruu Data Mining.

11 Peanu3anusi B naketax OpHKJIaIHBIX IPOTPAMM.

12 Cerenbie TexHosoruu Data Mining.

Bomnpocs! (3agaun) 1is 3aueta / qudd. 3adera npeacTaBiaeHsl B Tadmune 16.
Tabnuia 16 — Bompocst (3amaun) asist 3auera / mudd. 3auera

«OTIIIHOY o
GAUTCHOY TECHO NPHBS3BIBACT YCBOCHHBIE HAYYHBIC MOJIOKEHUS C IPAKTHYECKON
JIeSITeNIbHOCTBIO HaIlpaBIICHNUS,
— yMeJI0 000CHOBBIBAET M apIYMEHTHPYET BbIBUIaeMble UM HJICH;
— JIeTIaeT BBIBOJIBI U 0O0OOIICHUS;
— cBOOOJIHO BIIAJICET CHCTEMOM ClIeMATN3UPOBAHHBIX HOHATHIL.
— 00y4aroNHMiACs TBEPJO YCBOWI IPOrPAMMHBII MaTepHall, TPaMOTHO H
[0 CyNIECTBY W3JIaracT €ro, ONHPasch Ha 3HAaHUS OCHOBHOM
JIUTEPATYPBI;
«xopomo» — HE JIONTyCKAaeT CYIECTBEHHBIX HETOYHOCTEIA;

— YBS3BIBACT YCBOCHHBIC 3HAHUS C MPAKTHYECKOH JESATEIbHOCTHIO
HAIpPaBJICHUS;

— apryMEHTHPYET Hay4YHbIC TOJ0KCHUS,

— JIENIaeT BLIBOJILI U 0000IEHNS;

— BJIQJICET CUCTEMOM CIICHUATM3MPOBAHHBIX OHSITHIA.

«3Ga4TCHO»

Ne /o [epeuens BompocoB (3anay) st 3a4era / audd. 3auera

Y4eOHBIM IIAaHOM HE IPEAYCMOTPEHO

Ilepeuenp TeM 1yt KypcOBOTO IPOEKTHPOBAHMUS/BBIONIHEHHS KypCOBOW pabOThI
IIpeACTaBIIeHbI B Tabuie 17.
Tabnuia 17 — [lepedens TeM It KYPCOBOTO MPOSKTHPOBAHUS/BBITIOIIHCHHUS KYPCOBOW paboThI

No /i [puMepHBIi IepedeHb TeM IJIsl KypCOBOTO HPOSKTUPOBAHUS/BBITOITHEHUS
B KypcoBoii paboThbI

— oOyuaronuiicss yCBOMI TOJIBKO OCHOBHOM IPOrpaMMHbIH MaTepHall,
[0 CYIIECTBY H3JaraeT ero, ONMpasch Ha 3HAHUA TOJBKO OCHOBHOI
«YJIOBJICTBOPUTEIILHOY | JTUTEPATyPBI;

«3AUTEHO» — JIOIIyCKaeT HEeCYIECTBEHHbIE OLIMOKU U HETOYHOCTH;
— UCIBITBIBAET 3aTPyJHEHHA B NPAKTHYECKOM INPUMEHEHHH 3HAHHUH
HAIPABJICHUS;

Yu4eOHbIM IJIAHOM HE IPElyCMOTPEHO

Bompocsl 11t npoBeAeHHs MPOMEXKYTOYHOM AaTTeCTAllMd B BHAE TECTUPOBAHUS
IIpeAcTaBiIeHbI B Tabuie 18.




Tabmuna 18 — [IpumepHsIii Iepe4eHb BOIIPOCOB VISl TECTOB

Ne /it [TpuMepHBIii epedeHb BOIPOCOB JUlsl TECTOB

Y4eOHBIM IIJTAaHOM HE TIPETyCMOTPEHO

IlepeyeHb TeM KOHTPOJNBHBIX PabOT MO IUCLMIUIMHE OOYYaIoIMXCs 3a04HOH (opMbI
00yueHus1, IpeIcTaBieHbl B Tabnuie 19.

Tabmuma 19 — [lepeueHb KOHTPOIBHBIX padboT

Ne n/n [lepeueHb KOHTPOIBHBIX PadOT

He npenycmotpeHo

10.4. Mertonuyeckue  Marepuaibl,  ONpPEACTSAIONAE  HPOLUEAYpPHl  OLEHHBAHUS
HHIUKATOPOB, XapaKTepU3YIOIIUX dTamnbl (OPMHUPOBAHMS KOMIETCHLHMH, colepxarcs B
JIOKAIbHBIX HOpPMAaTUBHBIX akrax [ YAII, permaMmeHTupyommx MHOPSOOK M HPOLERYPY
MPOBEJICHHUSI TEKYIIEro KOHTPOJIS YCIEBAEMOCTH U MPOMEXYTOYHON aTTECTALMU 00YYarOIINXCs
T'YAIL

11. Meroauueckue yKa3zaHus Ui 00yYarONHXCsI 0 OCBOCHUIO TUCIUTLIHHBI

11.1. Meroguueckne yka3zaHHs I OOy4aroIIMXCS IO OCBOSHHIO JIEKIIMOHHOTO
MaTepuana

OCHOBHOE Ha3HAYCHHE JIEKIOHHOI'O MaTepuajla — JIOTHYECKH CTPOHHOE, CHCTEMHOE,
riy0OKOe W SICHOE H3IIOKEeHHe yueOHOro marepuana. HasHaueHue COBpPEMEHHOH ICKIMH B
paMKax AMCIMIUIMHBI HE B TOM, YTOOBI MOJYYHTh BCIO MH(OPMALHMIO [0 TEME, a B OCBOCHHU
(byHIaMEHTANBHBIX OpPOOJEM AWCLMIUIMHBL, METOAOB HAY4YHOrO IIO3HAHUS, HOBEHIINX
JMOCTHKEHHI HAyYHOW MBICIH. B y4eOHOM mporecce JIEKIHs BBITOIHIET METOM0IOTHIECKYHO,
OpraHU3alMOHHYI0 U MH(GOPMAIMOHHYI0 (YHKIMHU. JIeKIus pacKpbIBaeT MOHATHHHBIN anmapat
KOHKpETHOW 00nacTé 3HaHWs, €€ MpOOJIEeMBl, JaeT IMEeIbHOE MPEICTaBICHHE O IMCIUILINHE,
MMOKa3bIBAET B3aUMOCBSI3b C JPYTUMHU TUCLUILIMHAMU.

[lnanupyemblie pe3yabTaThl IPH OCBOCHHH 00YYAIOIIUMHUCS JEKIIMOHHOTO MaTepuaia;

— TOJYyYCHHE COBPEMEHHBIX, LEJOCTHBIX, B3aUMOCBS3aHHBIX 3HAaHHH, YpPOBEHb
KOTOPBIX OIPEIEsIeTCs IeJIEBOH YCTAaHOBKOM K Ka)KI0H KOHKPETHOH TeMe;

— MOJyYeHHE OIbITAa TBOPUECKOI PabOTHI COBMECTHO C IPETIOIaBaTeIIeM;

— pa3BuTHE NPO(ECCHOHATBHO-JCIOBBIX  KAa4yecTB, JIIOOBM K INpeaMeTy |
CaMOCTOSTEIIFHOTO TBOPYECKOTO MBIIUICHHS.

— MOsBJIEHHE HEOOXOJMMOTr0 HHTEpeca, HEOOXOANMOTO ISl CAMOCTOSTEIIFHOM PaboThI;

— TMOJyYeHHWE 3HAHWUH O COBPEMCHHOM YPOBHE DAa3BUTHS HAyKH W TEXHUKU H O
MIPOTHO3€ UX PAa3BUTHS HA OIMKANIINE TOMBI;

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

— MOJy4eHHE TOYHOTO MOHMMAHHMsS BCEX HEOOXOAMMBIX TEPMUHOB U MOHSTHH.

JIeKUMOHHBIH ~ MaTepual MOXET COINPOBOXKIATHCS JAEMOHCTpalMed ClnaiiioB ¥
WCIONIb30BAHMEM PAa3[JaTOYHOTO MaTepuaia TMPH MPOBEACHUH KOPOTKHX JUCKYCCHH 00
0COOEHHOCTSIX MPUMEHEHHS OT/ACIBHBIX TEMATHK 110 JUCLHUILIHHE.

11.2. Meroauueckne yka3aHusi Uil OOYYarOIIMXCS 10 BBIMOJHEHHIO J1a00PaTOPHBIX
pador

B xone BbImonHEHMS 1a0OpaTOpHBIX paboT oOydaromuiics IODKeH YIIyOuTh W
3aKpENUTh 3HAHMS, NMPAKTHUECKUE HABBIKM, OBJIAJETh COBPEMEHHOW METOJIUKOM M TEXHUKOU
9KCIIEPUMEHTa B COOTBETCTBHM C KBAJIM(HKAOHHOW XapaKTEPUCTUKON OO0YYaIOIIEerocs.

BeinonHeHue 1a00opaTopHbIX pabOT COCTOUT U3 IKCICPHUMEHTAIBLHO-IIPAKTHYECKOM, pacueTHO-
AHAIMTHYECKON YacTeH U KOHTPOJIBHBIX MEPOIPUSTHIA.

BoinonHeHue J1abopaTopHbIX paboT 00y4YarOLMMCs SIBISETCS HEOTHEMIIEMOW YacThiO
W3YYeHUS] JUCUMIUIMHBI, ONPECIIeMO yd4eOHBIM IUTAHOM, W OTHOCHTCS K CpEICTBaM,
00eCeuYnBAIOIINM PELICHHE CIISYIOIMX OCHOBHBIX 33124 00y4aloIerocs:

— mnpuoOpeTeHHe HaBBIKOB MCCJIEIOBAaHMS IIPOLIECCOB, SBICHUH U OOBEKTOB,
H3y4aeMbIX B paMKax JAQHHOH AUCUUIIIHHEL,

— 3aKpeIUICHHE, Pa3BUTHE M [CTAIHM3allls TEOPETHYCCKHX 3HAHHM, MOJYYCHHBIX Ha
JICKIHSX;

—  TMOJyYeHHE HOBOW MH(OPMAIIMH MO0 U3yIaeMOl JUCIUILIHHE;

— npuoOpeTeHHe  HaBBIKOB ~ CaMOCTOSATENbHOH — paboThl ¢ J1a0OpaTOpHBIM
000pyI0BaHHEM U IPHOOpAMHL.

CrpykTypa ¥ ¢opMma oTyera o 1ab0paTopHOit paboTe
— TuTynbHBIN JUCT.
— Copeprxanue.
— 3anmanmne. Homep BapuanTa.
— TlocranoBka 3amauu.
— Teoperudeckue BBIKIAIKH.
— Pacuersl.
— Jluctunr nmporpammsi(eciu TpedyeTcs).
— BrIBoABI.
— Cucok JuTeparypsl.

TpeboBanus Kk 0ohOpMICHHIO OTYETA O JIabopaTOpHO paboTe
— Usnoxenne TekcTa U oopmiieHHE padOT CIEAYET BBINOIHATH B COOTBETCTBHU C
tpeboBanusmu ['OCT 7.32 — 2001.
— http://guap.ru/guap/standart/prav_main.shtml

11.3. Meroanyeckue ykazaHHs Ul 00Y4arOIIUXCS MO TPOXOXKACHUIO CAMOCTOSITEIbHON
paboTel

B Xo/e BBIMOIHEHUS] CAMOCTOSTEIBHON PabOThI, OOYUYArOLIUICS BBIIONHSIET PaboOTy IO
3a/IaHUI0 M [PH METOJMYECKOM PYKOBOJCTBE MpPENojaBaTesis, HO 6e3 ero HenocpeiCTBEHHOro
y4yacTHsi.

Jnst oOyuaromxcss mo 3a04HON (opMe O0OyudeHHsi, caMOCTOsTeNbHas paboTa MOMKET
BKJIIOYATh B Ce0s1 KOHTPOJIBHYIO PaboTy.

B mporiecce BBIMOMHEHUsS] CAMOCTOSTENBHON PaboThl, y 00yuaromerocsi popMupyercs
1enecoo0pasHoe IaHUPOBAaHKUE Paboyero BPEMEHH, KOTOPOE IO3BOJISICT MM Pa3BUBATh YMEHHS
U HaBbIKM B YCBOCHHM M CHCTEMATH3alMH MPUOOPETAEeMBIX 3HAHUH, 0OECHeYrBaeT BBICOKHUIA
YPOBEHb YCIIEBAEMOCTH B MEPUOA OOYYCHHS, MOMOTAcT MONYYHTh HABBIKM [OBBIICHHS
podheCcCHOHANBHOTO YPOBHSL.

MeToMueCKUMH ~ MaTepuajaMH,  HAlpaBiISIONMMH  CaMOCTOSTENIbHYIO — padoTy
00yYarOUIUXCSASBISIOTCS

—  y4eOHO-METOANYECKHl MaTepHal N0 AUCLUIIIHHE;

— METOOMYECKHE YKa3aHHs 0 BBIIOJHCHHUIO KOHTPOIBHBIX PaboT (U1 00yYarOIIiXCst
110 32049HOU opMme 00yUeHHs).

11.4. Meroanyeckue ykazaHus Uit OOy4alOUIMXCsA IO TPOXOXKACHHIO TEKYIIEro
KOHTPOJIS yCIICBAEMOCTH.



TeKyH_II/Iﬁ KOHTpPOJIb yCIIEBACMOCTH IIPEAYyCMATPUBACT KOHTPOJb KadeCTBa 3HAHUI
06yqa}oumxc;1, OCYLIECTBIIEMOI'0 B TECYEHHUE CEMECTPa C LEIBI0 OLCHHBAHUA XOda OCBOCHHA
JUCHHUIIIIAHBI.

11.5. Meroauueckue yka3aHus Uil 0Oy4alOIUXCs MO MPOXOXKICHUIO MPOMEKYTOUHON
aTTeCTalUH.

IIpomexyTouHast ~ arrecTanus  OOy4YalONIIMXCA — NPEAyCMaTpUBAcT  OLIEHHMBAHHUE
MIPOMEXKYTOYHBIX U OKOHYATENIbHbIX PE3yJbTaTOB 00y4YeHHs 10 AucuMILIMHE. OHa BKIIOYAET B
celst:

— o9K3aMeH — (opMa OLCHKM 3HAHHH, INONY4eHHBIX OOydarolluMcs B IIpolecce
U3y4YeHHS BCEH MUCIMIUIMHBI MM €€ YaCTH, HABBIKOB CAMOCTOSTENBHON PabOThl, CIIOCOOHOCTU
NPUMEHATh MX [JIsl PEIeHUs NPAKTHYECKHX 3ajad. ODK3aMeH, KaK IPaBUIO, HMPOBOAUTCS B
MepHOJ DK3aMECHAIMOHHOW CECCHMH M 3aBEpIIAeTCS AaTTECTAMOHHOW ONEHKOW «OTIMYHO,
«XOPOLIOY», KYHOBIETBOPUTEILHOY, «HEYIOBIETBOPHTEILHON.

JIuct BHEceHUs U3MEHEHUH B pabouyl0 POrpaMMy JHCIUILIUHbBL

JlaTa BHECEeHUS
HU3MEHEHH U
JIOTIOJIHEHUH.

ITonmuces BHECTIETO
HM3MCHCHHUS

ConeprxaHne U3MEHEHHU U TOMOIHEHUH

JaTa u Ne

MPOTOKOITA
3acejaHus
Kagenpsl

IToamuce
3aB.
kageapoit




