MUHUCTEPCTBO HAYKH U BbICUIEI'O OFPABOBAHHS POCCUMCKOM
OEJIEPALIMH
(enepaabHOE roCy1apCTBEHHOE aBTOHOMHOE 00Pa30BaTE/IbHOE YUPEKICHHE BBICILETO
00Opa3oBaHHs
"CAHKT-TIETEPBYPI'CKHUM TOCYIAPCTBEHHbBIA YHUBEPCHUTET
ABPOKOCMMHYECKOI'O ITPUBOPOCTPOEHU A"

Kadenpa Ne 14

YTBEPXIAIO
PyKOBO}lHTCJ’lb HarpaBJICHU

AOIL,K.T.H., 101

Jluct cornacoBanus paboueit MporpaMMbl JUCIHILTHHBI

—

[Tporpammy cocraBui (a)

(A0/MKHOCT, Y. CTCCHD, 3BAHHC)

A.B. lllaxomupoB

(MHALMATBL, QamMuTus)

22z /Kﬁzgﬁgzé//-f“
(moanucek)
«25» mas 2022r

PABOYAS ITPOT'PAMMA JIMCLUTTIIMHBI

«O6paboTka U ynpaieHie 60IbIINMHU JaHHBIMID

(HanmenoBasue AncLUmIuHbL)

Kop HanpaBieHus MoroToBku/

09.05.01
CHEHATbHOCTH
HanvenoBanne Hanpapinenus | [IpuMeHeHHe u 9KCIUTyaTalys aBTOMaTH3UPOBAHHBIX CHCTEM
MOATOTOBKH/ CHIENNATBHOCTH CMENHAIBHOTO0 Ha3HAYCHHS
HaumenoBanue ABTOMAaTH3HPOBAHHbIE CUCTEMb] 00paboTKK UH(pOPMALHU H
HAaIpaBIEHHOCTH | yIpaBJIeHHs
dopma 00yueHus ouHas

Cankr-IlerepOypr— 2022

JLT.H.,npo¢. ®.A. Taybun
(1OMXKHOCTD, y4. CTENeHb, 3BaHie) (noamnucek, nara) (uHuLmansl, GpaMuns)
[Tporpamma onoGpeHa Ha 3acetanun kapeapst Ne 14
«25» mas 2022r, nporokosn Nell
3aseayrowwii kadeapoit Ne 14 ;/
K.T.H.,J011. = B.JI. Onenen
(yd. CTEIeHb, 3BaHUE) oﬂnmcs,dfara) (uHUIMAaNbI, GamuTms)
OtercrBenHblit 32 OIT BO 09.05.01(02)
27 L) _
JIOIL,K.T.H.,I01L /%,{(;[Z@.Z%w»—* A.B. IITaxoMHpoB
(AOJDKHOCTD, Y4. CTEIEHb, (noxnuck, ara) (uHMLHATB, GavMuns)
* 3BAHUE)
3amecTuTenb JUpeKTopa HHCTHTYTa Nel mo M “1/ 1IecKoil pabote
CT.MpeI. /4 B.E. Taparyn
(AOJDKHOCTD, Y. CTETIEHb, ~(FOAnuUC, 1aTa) (unHuimanel, Gamunms)
3BaHHE)



AnHHOTAIUSA

JucuummHa «OOpaboTka W ympaBieHHe OONBUIMMH — JaHHBIMH»  BXOIUT B
00pa3oBaTeNbHYI0 IMPOrpaMMy BBICIIEr0 OOpa30BaHUS — MPOrpamMMy CICHHAINTETa 110
HampapineHuto moaroroBku/ cnenmanbHocTH 09.05.01  «IlpuMeHeHne W 3KCIUTyaTanus
aBTOMaTHU3UPOBAHHBIX CHCTEM CIELMATBHOTO Ha3HAYCHHS) HAaIPaBJIEHHOCTH
«ABTOMaTH3UPOBAaHHBIE CHCTEMbl 00paOOTKM HHGOPMALMU W ympaBieHHs». JucuuminHa
peanmsyercs kadeapoit «Neldy.

JlucuuiuinHa HaiesieHa Ha (JOPMHUPOBAHHE y BBITYCKHUKA CIISIYIOLINX KOMITCTCHI[HA:

TIK-4 «CrmocobeHn pyKOBOAUTH paboTaMu MO YIPABICHHIO TPOrPAMMHO-TEXHUYECKIMH,
TEXHOJIOTHYECKUMU 1 YeJIOBEYECKHMMH PECYPCaMH aBTOMAaTH3UPOBAHHBIX CUCTEM CIELMAILHOIO
Ha3HAYCHUSD)

CozepxaHue IUCHMIUIMHBI OXBATBIBAET KPYT BOIPOCOB, CBS3aHHBIX C YIPaBICHHUEM
OOJIBILIMMH JTAHHBIMH.

[perogaBanue AMCLUMIUIMHBL TpEAycMaTpUBaeT cledyromue (OpMbl  OpraHU3aLuu
yueOHOro Impoliecca: JIeKIMH, Ja0opaTopHble pabOThI, CaMOCTOsTEeNbHas paboTa CTy/AEHTa,
KOHCYJIBTAIIUH.

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

OOmasi TPy I0eMKOCTh OCBOCHHSI JHCIMILUIMHBI COCTaBISIET 4 3aYCTHBIX €IUHULBI, 144
yaca.

SI3bIK 0OyUEHHUS 110 JUCHHUIUIMHE KPYCCKHUNY

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

Lenps — n3yueHne u npuoOpeTCHUE CTYICHTAMH HABBIKOB YIIPABICHUS OOJBIINMH JaHHBIMU.
1.2. JucuMiuinHa BXOJMT B  COCTaB  4acTH, (OpPMHpPYeMOil  y4acTHHKAMH
o0pa3oBaTesbHbIX OTHOILECHUH, 00pa30BaTeIbHOM MPOrpaMMsbl BhICIIEro oOpa3oBaHus (Janee —

OI1 BO).

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

Tabmuie 1.

Tabnuia 1 — I[lepeueHb KOMIETEHIMI 1 HHIMKATOPOB UX JOCTHKCHUS

Kareropus (rpynma)

Kox n Hanmenosanue

Kon u HannMeHOBaHNE HHINKATOPA JOCTHKCHHUS

KOMITCTEHIIMU KOMITCTEHIINU KOMIICTCHIIMU
[1K-4.3.1 3HaTh METO10I0TUH PA3pabOTKH
MIPOTPaMMHBIX MIPOYKTOB, METOHOJIOTHI
[1K-4 Cniocoben YIpaBICHUS IPOCKTAaMH Pa3paboTKH
PYKOBOAUTH MIPOrpaMMHOT0 obecrnedeH st THHOPMAIMOHHBIX
paboramu 1o cucteM u 6a3 JaHHBIX
YIPaBJICHUIO [IK-4.Y.1 ymeTb NIpOBOAUTE OLIEHKY U
pOrpaMMHO- 000CHOBaHNE PEKOMEHIyeMBbIX peIIeHHI
TEXHUIECKHMHU, [1IK-4.Y.2 ymMeTs NIpUMEHSTh METOJOJIOTHH
IpodeccruonanbHble
B TEXHOJIOTUYECKUMU U | YIPABJICHUS MIPOEKTAMH
YEJIOBEYECCKUMHU [1K-4.Y .3 ymeTb IpUMEHATh HOPMATHBHO-
pecypcamu TEXHUYECKUE TOKYMEHTBI (CTAaHAAPTHI U
ABTOMATU3UPOBAHHBIX | PETJIAMEHTHI) IIPU Pa3pabOTKe CUCTEM
CHCTEM CHEeNNaIbHOTO Ha3HAUYEHHMs 1 0a3 JaHHBIX
CIIEIMATILHOTO [IK-4.B.1 BnaseTs npakTHKaMH yTpaBIeHHUs
Ha3HAYCHUS Ppa3paboTKK ¥ NPOEKTHPOBAHHUS IIPOrPAMMHOIO

obecrieueHust, 6a3 JAHHBIX M POTrPAMMHBIX
uHTEPEHCOB CHCTEM CIELUATFHOIO Ha3HAUCHHS

2. Mecro gucuumiuHbl B crpykrype OI1

JlucuumirHa MOKET 0a3UpOBaThCS HA 3HAHMAX, PaHEE MPUOOPETEHHBIX 00YYAOIINMHECS
NPHY U3YYCHUH CIEYIOINX JUCIMIUIHH!

— ba3wl nanHbIX

3HaHM, MOMYyYCHHBIC NPM H3YYCHMH Marepuana JaHHON IUCLUILUIMHBI, MMEIT Kak
CaMOCTOSTENBHOE 3HAYCHNUE, TaK U MOT'YT HCIIOIB30BATHCA IIPU U3YYECHHUH IPYTUX AUCIHILIAH:

— BrinyckHas kBanudukannonHas pabora

3. OOBEM U TPYAOEMKOCTh TUCIUIIITHHBI
Jannple 00 00memM 0o0beMe NUCHUILIMHBI, TPYJAOEMKOCTH OTHCIbHBIX BHIOB yueOHOU
paboTHI MO TUCUUILIMHE (M pactpeeieHle 3TON TPYA0SMKOCTH [0 CEMECTPaM) MPEACTaBIICHbI B

Tabdnuue 2.
Tabnuia 2 — O6beM U TPYAOEMKOCTh JHUCLUIIIIMHBI
TpynoemkocTs o
Bun yue6Hoit paboTs! Bcero ceMecTpam
Ne9
1 2 3
O6wan mpyooemKkocms oucCyuUnIUHGL, 4/ 144 4/ 144
3E/ (uac)




H3 Hux yacoe npakmuyueckoii n0020moeKu 34 34
Ayoumopnule 3anamus, BCETO yac. 34 34
B TOM YHCIIE:

nekuumu (J1), (vac)

npaktuyeckue/cemunapckue 3austus  (113),

17 17

(uac)

naboparopusle padotsl (JIP), (dac) 17 17

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

JK3aMeH, (Jac) 36 36
Camocmoamenvnasn paboma, Bcero (dac) 74 74
Buo npomesicymounoin ammecmayuu: 3ayer,
mudd. 3ager, sx3amen (3auer, dudd. 3au, OK3. OK3.
Dk3.*%)

e
l_[pnMe‘{aHne: KaHIUJIATCKUH dK3aMeH

4. Conep:xaHHe AUCIUILTHBI
4.1. PacnpezneneHue TpyJO€MKOCTH AUCLUILIMHBI 110 pa3zesiaM U BUAaM 3aHATUH.
Paznenbl, TeMBbI AUCUMIUIMHBI U UX TPYJOEMKOCTB IIPUBEACHBI B Tabnuie 3.

Tabnuua 3 — Pa3nensl, TeMbl JUCHHUIUIMHBI, UX TPYAOSMKOCTh

XapaKTEePUCTHKU
Tema 1.2. [IpuBenenne x
HOpMaJbHOU Gopme

Tema 1.3. Onugposka
HEYHCIIOBBIX JIAHHBIX

Paznen 2. MeToabl
MHOTOMEPHOTO
CTQTUCTHYECKOr0 aHAIIN3a U
aHaJIN3a HEYNCIIOBOI
uHpopmanum.

Tema 2.1. Ponb 1 cymHocTs
MHOTOMEPHBIX CTATHCTHYECKUX
METO/I0B

Tema 2.2 MHOromMepHoOe
HOPMaJIbHOE pacrpesiesieHle
KaK OCHOBHasi MOJICNb
COBPEMEHHBIX MHOTOMEPHBIX
CTATUCTHYECKUX METO/IOB.
Tewma 2.3. [IpakTryeckoe
MPUMEHEHHE MHOTOMEPHBIX
METO/I0B

Tema 2.4. MeTtoast
CTAQTHCTHUYECKOTO OLICHUBAHMS
MHOI'OMEpPHBIX [1apaMeTPOB U
MIPOBEPKH TUIIOTES.

Tema 2.5. OcobenHocTn
aHAJIN3a KOJNYECTBEHHBIX U
Ka4eCTBCHHBIX MIPH3HAKOB.
Tewma 2.6. Knactepnslii ananus.
Tema 2.7. KoMmIoHeHTHbII
aHAIIN3.

JIUCKyCCHUst

Paznen 3. [IporpammHsbie
CpelcTBa Ul YIPaBICHUS
OOJIBIIMMH JTAHHBIMH.
Tema 3.1. NoSQL CYB/] .
Tema 3.2. Texnonorus
MapReduce.

Tewma 3.3. Pacnipenenennsie
(haiisIoBBIC CUCTEMBI.

Tewma 3.4 Google Bigtable.

TTIUCKYyCCHUST

P Jlexuuu | 113 (C3)| JIP KII CPC
a3J1e1bI, TEMBI AUCIUIUTHHB
(1ac) (gac) (dac) (gac) (dac)
Cemectp 9
Paznen 1. Beenenue. 2 14
Paznmen 2. MeToasl MHOTOMEPHOTO CTaTUCTHYECKOTO 5 5 20
aHAJIN3a M aHAIN3a HEYHUCIOBOM HH(OPMALIHH.
Paznen 3. IlporpaMMHbBIC CpeAcTBa ISl YHpaBICHHUS 5 6 20
GOJIBIIMMH JAHHBIMA.
Pasnen 4. Cucremsl Data Mining 5 6 20
Hroro B cemectpe: 17 17 74
Uroro 0 17 17 0 74
4.2. CopepxaHue pa3eioB U TEM JICKINOHHBIX 3aHATHH.
CopneprxkaHue pa3zeiioB U TeM JEKIMOHHBIX 3aHATHH MPHUBEICHO B Tabnuie 4.
Tabnuia 4 — Comeprkanue pa3/IesioB M TeM JIEKIIHOHHOTO MK
Howmep pa3nena | HazBanue u conepikaHue pa3fesioB U TeM JICKIIMOHHBIX 3aHATHI
V4eOHBIM [JIAHOM HE IPEIyCMOTPEHO
4.3. Tlpaktuueckue (CEMUHAPCKUE) 3aHITHUS
TeMbl NPaKTHYECKUX 3aHATHH M UX TPYAOEMKOCTh ITPHUBE/ICHBI B TA0IHULIE 5.
Tabmuma 5 — [IpakTudecKue 3aHATHSI U UX TPYJOCMKOCTh
W3 Hux Ne
DopMbI o
Ne o TpynoeMKoCTb, | IpakTHYECKOH | pa3znena
TeMbl MpaKkTHUECKUX 3aHATHH | MPaKTHIECKUX
o/ . (gac) MOATOTOBKH, | TUCIAIT
3aHATHI
(1ac) JIMHBI
Cemectp 9
Pasnen 1. Beenenue. JIUCKYyCCHUs 2 2 1
Tema 1.1. Ilpocreiimne
CTaTUCTHYECKUE

Pasznen 4. Cucremsl Data
Mining

Tema 4.1. ITousrtue o
texHonoruu Data Mining.

Tema 4.2. Peanuzanus B
nakeTax MPUKIaJHBIX
MPOTpamMM.

Tema 4.3. CereBble TEXHOJIOTHH
Data Mining.

JAUCKYCCUsL

Bceero

17

4.4. JlaGopaTopHble 3aHATUSL




Tembl 1a60paTOPHBIX 3aHATHI U UX TPYAO0EMKOCTb IIPUBEJIEHBI B TAOIHIIE 6.

Tabnuua 6 — JlabopaTtopHbie 3aHITHSI M HX TPYJOEMKOCTh

9MEKTPOHHBIX
9K3EMILLIPOB)

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.

Heiit K. J[x. BBenenne B ¢ cucteMsl 6a3 TaHHBIX. — M.:
Buabssamc, 2005 — 1328c.

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

Ne
Ne HaumeHoBanue 1ab0paTopHBIX paboT Tpynoemxocts, | pasnena
n/n (dac) JTMCITUIT
JIMHBI
CemecTtp 8
1 [IpuBeneHue Kk HOpMaNbHOH hopme 2 2
2 Knactepnslii ananu3 3 2
3 [IpoexTupoBaHue pensMOHHON 0a3bl JaHHBIX 3 3
4 | Peanuzanus cipoekTupoBaHHOi 6a3bl qaHHBIX B CYBJL 3 3
5 Peanuzauuss texHomormm Data Mining B makeTax 6 4
MIPUKJIAJHBIX TIPOrPaMM
Bcero 17

Tabmuia 7 — Bujsl caMoCTOSTENIbHON paboThI H €€ TPYJA0EMKOCTh

4.5. KypcoBoe npoekTrpoBaHue/ BBIOIHEHHE KYPCOBOM paboOThI

YueOHbIM MIAHOM HE MPEyCMOTPEHO

4.6. CamocrosiTenbHas paboTa 00y4aromuxcst

Bupr camocTosTensHOM paboThl U ee TPYA0EMKOCTh IPUBEICHBI B Ta0IHIIE 7.

. Bcero, | Cemectp 8,
Bun camocrosiTensHON padoTh
qac 4yac
1 2 3
H3yueHne TeopeTHiecKoro MaTepuaia
35 35
gucuumnabl (TO)
Kypcosoe npoektuposanue (KII, KP)
PacuerHo-rpaduueckue 3ananus (PI'3)
Beinonnenue pedepara (P)
IMoaroroBka K TeKyIieMy KOHTPOIIO 35 35
ycneBaemoctu (TKVY)
Jomaninee 3aganue (J13)
Kontposbabie pabotst 3a0unnkoB (KP3)
IToaroroBka K MpOMEKyTOTHON 4 4
arrectaiuu (ITA)
Bcero: 74 74

S. TlepedeHb yueOHO-METOIUUECKOTr0O 00eCTICUeHHUS
IS CAMOCTOSITENIBHOM paboThl 00y4aromuxcst 0 AUCLUILIMHE (MOZYJIIO)
V4eOHO-METOANYECKIE MAaTePHAaNBl ISl CAMOCTOSATEIBHOM PabOThl O0YYArOIIMXCS YKa3aHbl B

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 NEUATHBIX U JIEKTPOHHBIX YYEOHBIX U3aHUH
[epedeHp me4aTHBIX M IEKTPOHHBIX YUeOHBIX U3/IaHUIH IPUBECH B TabuIe 8.
Tabnuua 8— [lepeueHp MeYaTHBIX U JICKTPOHHBIX yueOHBIX H3IaHUI

7. IlepedeHb 3/IEKTPOHHBIX 00pa30BaTEIbHBIX PECYPCOB
“H(POPMAIMOHHO-TEIEKOMMYHHKAIOHHOU ceTH «HTepHeT»
[epeuens 3JIEKTPOHHBIX 00pa3oBaTeIbHBIX pecypcoB MH(POPMALIMOHHO-
TENIEKOMMYHHUKAMOHHON ceTH «VIHTepHeT», HEOOXOIMMBIX JUIi OCBOCHMS JUCIUILTMHBI
npuBe/icH B Tabmuie 9.

Tabmuma 9 — IlepedeHb SJEKTPOHHBIX O00OpPA30BATENBHBIX PECYPCOB HMH(OPMAIMOHHO-
TeJIeKOMMYHUKAIIMOHHOHU cetu «HTepHeT»
URL aapec HaumenoBanue

e.lanbook.com/books/ | DnekrpoHHO-OHMONIMOTEUHAs cCHCTEMa

www.gpntb.ru/ l'ocynapcTBeHHas myOIMYHAs HAyYHO-TeXHUYeckas OMOauoTeKa.

www.nlr.ru/ Poccuiickast HaLlMOHAJIbHAsE OMOJIMOTEKA.
www.nns.ru/ HaumonanbHas 37eKTpoHHas OMOJIMOTEKA.
www.rsl.ru/ Poccuiickas rocyaapcTBeHHast OubIHoTeKa

www.microinform.ru/ | YueOHbIi LEHTP KOMIbIOTEPHBIX TEXHOJIOTUH «MUKpOUHPOPM

www.intuit.ru/ OO6pasoBartenbHblil caiT

www.window.edu.ru/ | Bubnnoreka ydeOHOH U METOIUYECKO JIUTEpATyPhl

WWW.0sp.ru/ Kypnuan «OTKPBITBIE CHCTEMBD)

www.ihtika.lib.ru/ BubnnoTeka yueOHON ¥ METOMUYCSCKOM JINTEPATYPhI

ma. 7-11.
KommaectBo
URLIinilrgec Bubnunorpaduueckas ccblika 32:?;”& (:ZB
(kpome

8. Tlepeuens nHPOPMAIMOHHBIX TEXHOIOTHIT
8.1. IlepeyeHb MporpaMMHOrO OOECIEUEHUs], HUCIONb3YyeMOro MPH OCYLIECTBICHUU
00pa3oBaTeIbHOrO Ipolecca Mo AUCIAIUINHE.
[epeuenp Ucmoap3yeMoro NporpaMMHOro obecrieueHus npescrasieH B Tadmuie 10.




Tabmuna 10— Ilepedens nporpaMMHOro obecrieueHus

Ne i/t HaumenoBanue

He npenycmotpeno

8.2. IlepeueHn MH()OPMALMOHHO-CIIPABOYHBIX CHCTEM,UCTIONB3YEMbIX npu
OCYILECTBICHHN 00Pa30BaTEIHLHOTO MPOLIECCa 10 JUCIUIITHHE

IlepedeHp wucHONB3yeMbIX HMH(GOPMAILMOHHO-CIIPABOYHBIX CHCTEM IIPEACTAaBICH B
Tabymne 11.

Tabmuna 11— IlepeyeHsr nHGOPMALMOHHO-CIIPABOYHBIX CHCTEM

Ne /it HaumenoBanue

He npenycmotpeno

9. MarepuanbHO-TeXHUUYECKas 0a3a
CocraB  MaTepHAbHO-TEXHHYECKOW  0a3bl, HEOOXOOUMOW ISl  OCYIICCTBICHHUS
00pa3oBaTeNbHOro Mpolecca Mo AUCLUIUIMHE, MPe/CcTaBlieH B Tadauel2.

Ta6nuia 12 — CocraB MaTepuaiIbHO-TEXHHYECKON 0a3bl

Ne HaumenoBanue coctaBHOM yacTu Howmep ayauropuu
n/n MaTepHaJIbHO-TEXHUYECKOH 0a3bl (1pu HEOOXOAUMOCTH)

JlekoHHas ayAuTOpHs

2 | KommnbloTepHslii Ki1ace

10. OueHouHble cpecTBa Ui NPOBEACHHUS IPOMEKYTOUHOM aTTecTalluu
10.1. CoctaB OLEHOYHBIX CPEACTBUIS IIPOBEAEHUS IPOMEKYTOUHOH aTTecTaluu
oOyqaronmxcs 10 JUCHUIUIMHE IpUBeIeH B Tabnuie 13.
Tabnuna 13 — CoctaB OLIGHOYHBIX CPEJICTB ISl TPOBECHUS IPOMEXKYTOUHOM aTTecTaliu

OueHKa KOMNETeHIIH XapakTepucTika chOpMHUPOBaHHBIX KOMITETCHIIUN
S-6asuibHas MIKaia P PMHP
— oby4aromuiicss TBEp/I0 YCBOKJI IPOrPAMMHBII MaTepuall, IpaMOTHO U
[0 CYyLIECTBY H3JlaraeT ero, ONHpasCh Ha 3HAHUS OCHOBHOM
JIUTEPATYPBI;
XODOLIOY — HE JIOMYCKAeT CYIECTBEHHBIX HETOYHOCTEH;
PO — YBA3BIBACT YCBOCHHBIE 3HAHUS C TNPAKTHYECKOH JESTEIbHOCTBHIO
«3AUTEHO»
HAITPaBIICHHUS,
— apryMEeHTHPYET Hay4YHbIE MOJI0KECHHS;
— JIeJIaeT BBIBOJIBI U O0OOIICHHUS;
— BJIaJICET CUCTEMOH ClIeNUAIN3UPOBAHHbIX OHSTHH.
— 00yJarOIHMIACS YCBOWIJI TOJIBKO OCHOBHOWM MPOrPaMMHBIH MaTepHa,
[0 CYLIECTBY H3JIaraeT €ro, OMMpasich Ha 3HAHHUSA TOJBKO OCHOBHOM
JIUTEPATYPBI;
— JIOIYCKAeT HEeCYILECTBEHHbIE OLIMOKU U HETOYHOCTH;
«yZIOBIICTBOPHUTEIIHHOM .
— HCIIBITHIBACT 3aTPYIHEHHS B IPAKTHICCKOM NPUMEHEHHH 3HAHHI
«3aYTEHO»
HaIpaBJICHUS;
— c1a00 apryMeHTUPYET Hay4HBIC ITOJI0XKEHHS;
— 3aTpyaHsieTcsi B pOPMYIMPOBAHUH BHIBOJIOB M 0000IICHUIT;
— YaCTUYHO BJIICET CUCTEMOM CIELUATU3UPOBAHHbBIX MOHSTHH.
— oOyyaroluiicss He YCBOWJI 3HAYMTENBHOM 4YacTH IPOrpaMMHOIO
Marepuaa;
— JIOIyCKaeT  CyLIeCTBEHHblE  OWMOKM M HETOYHOCTH  IIpU
«HEY/IOBIICTBOPHUTEIILHO ;
HE SATTCHOY paccMoTpeHuH poblieM B KOHKPETHOM HalpaBJICHHY;
— HCTIBITHIBAET TPYJHOCTH B IPAKTHYECKOM NPUMEHEHUH 3HAHUI;
— HE MOXKET apryMEHTHPOBAThH HAYUYHBIE ITOJIOKEHHS;
— He (HOPMYIHPYET BHIBOJOB M 0000IIEHHUIA.

10.3. TunoBble KOHTPOJILHBIC 33aHUS WIIX UHBIC MAaTCPHAJIBI.
Bompocs! (3agaun) 1uis 9K3aMeHa MpejcTaBlieHb! B Tabmuie 15.

Tabnuua 15 — Bonpocs! (3a1a4un) Asst 9K3aMeHa

Bun npoMexyTO4HOIl aTTecTaiu ITepeyeHb OLIEHOYHBIX CPEICTB

Ok3aMeH Crnucok BOIpPOCOB K 9K3aMEHY

10.2. B kauecTBe KpHUTEPUEB OLEHKH YPOBHS C(HOPMHPOBAHHOCTH (OCBOCHUS)
KOMIICTCHIMH OOYYaOIIMMHKCS TPUMEHSETCS 5-0auibHasi IIKana OLUEHKH CHOPMHUPOBAHHOCTH
KOMIIETCHIIMH, KOTOopask mpuBeeHa B Tabnuiie 14. B TeueHne cemecTpa MOXKET HCIIOIb30BATHCS
100-6ayutbHast ~ mKajma — MOIYJBHO-DEHTHHIOBOM  CHCTEMBl ~ YHHMBEpCHUTETa,  IpaBHia
HCTIONB30BAHUSI KOTOPOH, YCTQHOBJIEHBI COOTBETCTBYIOIIMM JIOKAIBHBIM HOPMATHBHBIM aKTOM
I'VAIL
Ta6auua 14 —Kpurepuu oneHKd ypoBHs CQOPMUPOBAHHOCTH KOMIICTEHIIMI

Ne /i IepeueHp BommpocoB (3a/1a4) [Uis IK3aMeHa
1 IIpocreiimme CTaTUCTHYECKUE XapaKTEPUCTHKH, TPUBEACHNE K HOPMAIbHOM
(dhopme 1 oMpPOBKA HEYHCIIOBBIX JTAHHBIX
2 Pob 1 CyIHOCTh MHOTOMEPHBIX CTATUCTHYECKHX METO/I0B, MHOTOMEPHOE

HOPMAJIbHOE pacnpeac/iCHUE KaK OCHOBHas1 MO/I€JIb COBPEMEHHBIX
MHOT'OMEPHBIX CTATUCTUYCCKUX METOIOB

3 [IpakTHyeckoe NpUMEHEHHE MHOTOMEPHBIX METOI0B

4 MeTopl CTATUCTHYECKOTO OIEHUBAHUS MHOT'OMEPHBIX ITapaMEeTpOB U
MIPOBEPKH TUIIOTES, 0COOEHHOCTH aHaJIM3a KOJINIECTBEHHBIX U
Ka4Y€CTBCHHBIX IPU3HAKOB.

OlieHKa KOMIIETEHLIN

XapaxrepucTrka chOPMUPOBAHHBIX KOMITCTEHLIHIA
5-OajuibHast [IKaia paKrep bop

— oOyuaromuiics IayOOKO M BCECTOPOHHE YCBOMJ IIPOrpaMMHBII
MaTepuan;

— YBEPEHHO, JIOTHYHO, [I0CJIEJ0BATENBHO U IPAMOTHO €T0 M3J1aracT;

— ONMpasch Ha 3HAHUA OCHOBHOH M [ONONHUTENIBHOH JHTEPaTypBl,
TECHO NPUBS3bIBAET YCBOCHHBIC HAYUHbIE MOJIOXKEHHS C IPAKTHYECKOH
IesATeTbHOCTHIO HAIIPaBICHNU;

— yMeno 000CHOBBIBAET H apryMEHTUPYET BBIIBHIacMble UM HICH;

— JIeJIaeT BBIBOJIbI U 0000LIECHHUS;

— cBOOO/IHO BJIafeeT CHCTEMOH CHEINAIN3HPOBAHHBIX OHATHH.

«OTJIMYHO»)
«3a4YTCHO»

5 Knacrephslii ananms.

6 KomnoHeHTHBII aHaIH3.

7 NoSQL CYB/.

8 Texnonorus MapReduce.

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

11 Peasnu3anusi B naketax OPHKJIaIHBIX IPOTPAMM.

12 Ceresbie Texnosorud Data Mining.

Bomnpocst (3amgaun) must 3agera / audd. 3adera npeacTaBieHsl B Tabnuie 16.
Tabmuua 16 — Borpocsl (3aaun) jist 3auera / mudd. 3auera

Ne /i [epeuens BonpocoB (3aaa4) st 3a4era / iudd. 3auera

VYuyeOHBIM IUIAaHOM HE NPEeYCMOTPEHO




IMepeueHb TeM JUsi KypCOBOTO HPOEKTHPOBAHWUS/BHIIOIHEHHS KypCOBOH pabGoOThI
peJIcTaBIeHb! B Taduue 17.
Ta6nuna 17 — [NepedyeHb TeM I KypCOBOTO IIPOSKTHPOBAHUSA/BBIIOIHEHUS KYPCOBOIl paboThI

No /i [puMepHBIii epedeHb TeM ISl KypCOBOTO NPOSKTHPOBAHUS/BBIIOIHEHHS
B KypCOBOi paboThbI

Y4eOHBIM IIIAHOM HE MPEAYCMOTPEHO

Bonpocsl Ui mpoBeleHHs MPOMEKYTOYHOW aTTECTAllMd B BHAE TECTUPOBAHUS
npezacTaBieHbl B Tabuie 18.

Tabnuua 18 — [IpumepHsIii nepedeHb BOIPOCOB LISl TECTOB

Ne /i [IpumMepHbIii epedeHb BOIPOCOB ISl TECTOB

Yu4eOHbIM IJIAHOM HE IPEelyCMOTPEHO

IlepedeHbp TeM KOHTPOJBHBIX PadOT MO AMCLMIUIMHE OOy4YarolUIMXcs 3a04HON (hOPMBI
0o0y4eHus, npeicTaBIeHs! B Tabuume 19.

Tabnuna 19 — [lepeyeHb KOHTPOJIBHBIX padOT

Ne n/n [lepeueHb KOHTPOJIBHBIX PadOT

He npenycmotpeHo

10.4. Meroauyeckue  Marepuajbl,  ONPEACISIOIIME  HPOLEIYPHl  OLICHWBAHHUS
HHIUKATOPOB, XapaKTepH3YIOIIMX OTambl (OPMHUPOBAHMS KOMIETCHLHM, colepxarcs B
JIOKAJIbHBIX HOpMAaTHBHBIX akTax [ YAII, pernaMeHTHpYIOUMX HOPSIOK M MPOLEAypYy
MIPOBEJCHUS TEKYILEro KOHTPOJIS yCIEBAEMOCTH M IPOMEKYTOYHON aTTECTallll 00Y4arOIIUXCs
I'VAIL

11. Metonuueckue YKa3aHus AJ1s1 06yqa}0mnxca 110 OCBOCHHUIO JUCIHUIIIMHBL

11.1. Meropuueckue yka3aHus Juis OOy4alOIUXCS 110 OCBOCHHUIO JICKLIMOHHOTO
Martepuana

OcHOBHOE Ha3HAu€HHE JIEKLIMOHHOTO MaTepuana — JIOTUYECKU CTPOiiHOe, CHCTEeMHOoe,
rIyOOKOEe M SICHOE H3JIOKEHHE ydeOHOro marepuaia. HasHaueHHWe COBPEMEHHOW JICKIIMU B
paMKax AMCIMIUIAHBI HE B TOM, YTOOBI MOJYYHTh BCIO MH(POPMAIMIO [0 TEME, a B OCBOCHHU
(yHaaMEeHTaNbHBIX MPOOJEM JUCLUIUIMHBL, METOJOB HAYYHOrO T[IO3HAHUs, HOBEHIINX
JIOCTYKEHUI Hay4dHOH MbIcid. B yuyeOHOM mpoliecce JEKIHs BBIMOIHIET METOOJIOTHUECKYIO,
OpraHU3aUOHHYI0 U HH(MOPMAIMOHHY0 (GyHKIMU. JIeKIus pacKphIBaeT MOHATHHHBIN anmapat
KOHKpPETHOW 00jacTH 3HaHUs, €€ MpOOJEeMBl, aeT LEIbHOE IMPEACTAaBICHUE O AUCIHUIUIMHE,
MMOKa3bIBAET B3AUMOCBS3b C IPYTHMU TUCIUILTHHAMHU.

[lnaHupyeMble pe3yabTaThl IPH OCBOCHUH 00YYAIOIIUMHUCS JEKIIMOHHOTO MaTepraia;

— TONyYeHHE COBPEMEHHBIX, IEJIOCTHBIX, B3aNMOCBS3aHHBIX 3HAHUH, YPOBEHBb
KOTOPBIX ONpPEAEsIeTCs LeJIeBOM YCTAaHOBKOM K KaX 10l KOHKPETHOH TeMe;

— MOJIy4eHHE OIbITAa TBOPUECKOI PabOTHI COBMECTHO C IPENOoIaBaTelieM;

— pasBuTHe NOPO(ECCHOHATBHO-ICIOBBIX  Ka4yecTB, JIIOOBH K MNPEAMETY |
CaMOCTOSATENHLHOTO TBOPUECKOTO MBIIIUICHUS.

— MOsIBJICHHE HEOOXOJMMOTr0 HHTEepeca, HEOOXOAUMOrO JJIsi CAMOCTOSITENIbHOM PaboThI;

— T[OJNlydYeHHE 3HAHUH O COBPEMEHHOM YPOBHE DAa3BUTHUS HAyKH M TEXHUKH U O
MIPOTHO3€ MX PAa3BUTHS HA OJMKANIINE TOMBI;

— HAY4YUTHCS METOAMYECKH 00padaThiBaTh MaTepHan (BBLACIATH TJIABHBIE MBICIH U
MOJIOKEHHS, TPUXOJUTH K KOHKPETHBIM  BBIBOJIAM, IIOBTOPSATH MX B  Pa3IMYHBIX
(hopmyTupoBKax);

— IOJy4YeHHE TOYHOTO TOHUMAHHS BCEX HEOOXOIMMbIX TSPMUHOB U MOHSATHI.

JlekunOHHBI MaTepual MOXET CONPOBOXKIATHCS IEMOHCTpAalMed CclIaiioB U
HCIIONB30BAaHUEM pa3JaTOYHOrO MarepHana IpU TMPOBEACHHH KOPOTKHUX AMCKYCCHH 00
0COOCHHOCTSIX MPUMEHEHHS OT/ACIIBHBIX TEMATHK 110 JUCLUILINHE.

11.2. Meroauueckne ykazaHus IS OOYYArOIIMXCS MO MPOXOXKACHHIO MPAKTHYCCKUX
3aHATUHI

[pakTuyueckoe 3aHSATHE SIBISETCS OAHON M3 OCHOBHBIX ()OPM OpraHH3alMd yueOHOro
MPOLECCa, 3aKII0YAIONIAsCS B BHIIOJHEHUH 00YYaIOIMMUCS 110l PYKOBOACTBOM IPENOAaBATENs
KOMIUIEKCa y4eOHBIX 3aJaHuil C LENbI0 YCBOCHHS HAayYHO-TCOPETHYECKUX OCHOB y4eOHOI
JICLMIUTHHBI, TPUOOPETEHHUST YMEHHI U HaBBIKOB, OIBITA TBOPUECKON NESTEIBHOCTH.

Llenblo mpakTUUECKOro 3aHATHS AJIs1 00yHaIOIEerocs SBJISETCs PUBUTHE 00yYaronmuMcs
YMEHUI ¥ HaBBIKOB IIPAKTUYECKOH JISATEIFHOCTH 110 N3y4aeMOH TUCIUIIINHE.

[TnanupyemMsbie pe3yabTaThl IPH OCBOSHUH 00YYaIOIMMCS IPAKTHYECKHUX 3aHATHIL:

— 3aKpervieHue, yriyOJeHue, paclIMpeHde ¥ AeTaNu3auds 3HAHUH TNPU PeLICHUH
KOHKPETHBIX 33/1a4;

— pa3BUTHE TI03HABATEIbHBIX CIIOCOOHOCTEH, CAMOCTOATENBHOCTH  MBIILICHUS,
TBOPYECKON aKTUBHOCTH;

— OBJIAJICHHE HOBBIMM METOJAMH M METOAMKAMH H3YYCHUS KOHKDPETHOH YyueOHOi
JUCIIUTIINHEL

— BBIPa0OTKAa CHOCOOHOCTH JIOTMYECKOTO OCMBICICHUS IOJMYYEHHBIX 3HAHUH IS
BBINOJHEHHS 3aJaHHH;

— ofecrieyeHHe PalMOHATIBHOTO COYETaHHs KOJUICKTUBHON M MHAMBHAYaIbHOH (opm
00y4eHusI.

11.3. Meroauyeckue ykasaHus JUisi 00y4aroIMXCs IO MPOXOXKICHUIO CaMOCTOSTEILHON
paboTsI

B XoJe BBINOJIHEHUS] CAMOCTOSITEIBHON PabOThI, 0OyUYarOIUICS BBIIOIHSIET PaboOTy IO
3a/IaHUI0 M [PH METOJMYECKOM PYKOBOJCTBE IpEHojaBatess, HO 0e3 ero HenocpeiCTBEHHOTO
y4acTusl.

Jns obyuaromuxcs mo 3a04HOM (opme 0OydeHHs, CaMOCTOSATENIbHAs padoTa MOXKET
BKJIFOYATh B ce0si KOHTPOIBHYIO paboTy.

B nporecce BBINOJIHCHNUS CaMOCTOSATENIBHOH paboThl, y obydaromerocst Gopmupyercs
Lesecoo0pasHoe IIaHUPOBaHUE Paboyero BpeMEHH, KOTOPOe MO3BOJISIET UM Pa3BUBATh YMEHUS
U HaBbIKM B YCBOGHHM M CHCTEMATH3alMU NMPUOOPETaeMbIX 3HAHWH, oOecreyrBaeT BBICOKHUI
YPOBEHb YCHEBAEMOCTH B MEpHOJ OOYYEHHUS, IOMOraeT MOJYyYUTh HABBIKK IOBBIILICHUS
po(eCCHOHANTBEHOTO YPOBHSI.

MeToaMueCKUMH  MaTepuajgaMH,  HANpaBiIAIOIMMH  CaMOCTOSTENIbHYI0 — padory
00Y4arOLIMXCS SBIISIOTCSL:

—  y4eOHO-METOANYCSCKUI MaTepras o JUCUHUILIHHE;

— METOJMYECKHE YKa3aHHUs MO BBIMOJHEHHIO KOHTPOJBHBIX PaboT (s 00y4aromuxcs
110 3a04HOM popme 0OyueHus).

11.4. Meroanyeckue ykaszaHusi Uit OOy4alOHIMXCS IO TPOXOXKACHHIO TEKYIIEro
KOHTPOJIS yCIICBAEMOCTH.

Texymuii KOHTPOJNb YCHEBAEMOCTH IMpPEeIyCMaTpUBAaeT KOHTPOJIb KadyecTBa 3HAHHN
00y4aroIuXCsl, OCYIIECTBISIEMOr0 B TEUEHHE CEMECTPa C LENbI0 OLIEHUBAHHS XO/a OCBOCHUS
JUCIIUTIINHBL.

11.5. Meroauueckue ykazaHusi A1 oOydaroLMXCs 110 TPOXO0XKIECHUIO MPOMEXKYTOYHOM
aTTEeCTalHH.



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 PEIICHUs TNPAKTHYECKMX 3ajad. DK3aMeH, KaK MPaBUIO, 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




