MMHUCTEPCTBO HAYKHU U BBICUIET'O OFPA30OBAHMS] POCCUMCKOM
OEJIEPALIA
(enepanpHoe rocyAapCTBEHHOE aBTOHOMHOE 00Pa30BaTEIBHOE YUPEKIEHHE BBICIIENQ
obpazoBanus
"CAHKT-TIETEPBYPI"CKMI T OCYJAPCTBEHHBIN YHUBEPCUTET
ABSPOKOCMHYECKOI'O [TPUBOPOCTPOEHUS"

Kadenpa Ne 14

Jluct cornacoBanus paGoueil porpaMmel JUCLUILUTHHEL
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Canxr-[lerepOypr— 2024

(MOMKHOCTB, y 4. CTeneHb, 3BaHHE) (moanucs, nata) (uHuunane!, hamMunns)



AnHHOTAIUSA

Jucunninua «YnpapiaeHue OONbLIIMMH JTAHHBIMH» BXOJOMT B 00pa3oBaTelbHYIO
IpOrpaMMy BBICLIET0 00pa3oBaHUs — POrpaMMy GakajaBpuaTa IO HAIPaBICHUIO MOATOTOBKH/
cnenuansioctd 09.03.01 «WudopmaTtika u BeIMHCIHATETbHAS TEXHHKA» HAIMPABICHHOCTH
«I[IporpammHuble CHCTEMbI aHANIN3a, 00PAOOTKH U Nepeadn JaHHbIX». JJMCIUIUINHA peannu3yeTcs
kadenpoit «Neldy.

JlucumnninHa HaueneHa Ha GOPMHUPOBAHKE y BBITYCKHHKA CIEIYIOIIMX KOMIICTCHIHIA:

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

IIK-4 «CnocobeH pa3pabaThiBaTh TEXHHYECKHE CHELH(UKAIMKH Ha MPOrpaMMHbIC
KOMIIOHEHTHI ¥ X B3aUMOJCHCTBHE, CIOCOOCH IIPOSKTHPOBATH IPOrPAMMHOE 00CCIICUCHHE)»

CoznepxaHue MUCHMIUIMHBI OXBAThIBAET KPYr BOINPOCOB, CBS3aHHBIX C YNpPaBICHHEM
OOJIBILIMMH JIAHHBIMH.

IIpenogaBanne AWMCUMIUIMHBL TPEAYyCMAaTPHBACT Cleaylolpe (HOpMBI OpraHU3aLUu
yueOHOro Ipoliecca: JIeKIMH, Ja0opaTopHble pabOThI, CaMOCTOsTeNbHAs paboTa CTy/AEHTa,
KOHCYJIbTaLliH.

IIporpammoii JUCUMIUIMHBI TPELYCMOTPEHBI CIESAYIOUIME BHIbI KOHTPOJSL: TEKYIIHH
KOHTPOJIb YCHIEBAEMOCTH, IPOMEXYTOUHAs aTTecTanus B GopMe IK3aMeHa.

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

SI3bIK 00yUEHHUS 110 JUCHHUIUIMHE KPYCCKHU »

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, 00pa30BaTENbHOM MPOrpaMMbl BEICIIEro oOpazoBaHus (nanee —

OI1 BO).

COCTaB  4acTH, (OpMUPYEMOH  y4aCTHHKaMU

1.3. TlepeuyeHb IulaHUPYEMBIX PE3yJIBTATOB OOYUYEHHMS 10 IUCLHUIUIMHE, COOTHECEHHBIX C
IUTaHUPYEeMBbIMU pe3ynbTatamu ocBoerus: OIT BO.

B pesynbrare n3ydeHusi QMCUMIUIMHBI OOYYalOIIUHCS JODKEH 00NaaaTh CIEAyHOLIUMU
KOMITETCHIIMSMH WM UX 4YacTsAMU. KoMIeTeHIny 1 MHIUKATOPhl UX JTOCTHXKCHUS IPUBCICHBI B

Tabmuue 1.
Tabnuia 1 — IlepeueHb KOMIETEHIMI 1 HHIMKATOPOB UX JOCTHKCHUS
Konu
Kateropus (rpynna) Koz 1 HanmMeHOBaHHEe MHIUKATOpA JOCTHKEHUS
HalMEHOBaHUE
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 6a3MpoBaThCs Ha 3HAHUAX, paHee MPUOOPETEHHBIX 00YYaOIUMHUCS
[IPY U3YYEHUH CICAYIOIIUX TUCIIUILIHH:

— ba3sl ganaeIx

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

— BrimyckHas kBanugpukanuoHHas pabora

3. OOBeM u TPYJOEMKOCTh TUCLIUTLIHHBI
JlaHHBIE 00 00IIEM 00BbEME IUCLUILIMHBI, TPYAOEMKOCTH OTIEIbHBIX BHIOB Y4YEOHOI
paboThI MO AUCHUILTHHE (M paclpeeieHHe 3TON TPYA0SMKOCTH IO CEMECTPaM) MPEACTABICHBI B
Tabnuie 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)

9K3aMeH, (Jac) 54 54
Camocmoamenvnas paboma, Bcero (dac) 14 14
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 M HX TPYOEMKOCTB IIPUBEACHBI B TabnuIe 3.

Tabmuia 3 — Pa3nenbl, TeMbl TUCIHIUIHHBL, MX TPYI0EMKOCTh

IlpakTuueckas TNOArOTOBKA 3aKJIHOYAETCs B  HEMOCPEACTBEHHOM  BBIIOJIHEHHH
00y4aroUMMHCS  ONpPENENEHHBIX  TPYAOBBIX  (YHKLMH, CBA3aHHBIX ¢  Oynayuei
Ipo(eCcCHOHANBHOM AESATEIFHOCTBIO.

4.2. CopeprxaHue pa3/ieioB U TeM JCKIUOHHBIX 3aHATHI.
CopnepxaHue pa3zeioB U TeM JICKIMOHHBIX 3aHATHH IPUBEACHO B TabiuIe 4.

Tabnuma 4 — COZ[Cp)KaHI/Ie Pa3acyioB U TEM JICKIIMOHHOI'O IMKJIA

Howmep paznena Ha3Banue u conepxanue pa3esioB U TeM JEKIMOHHBIX 3aHATHH

1 Pasnen 1. Beenenue.

Tema 1.1. [Ipocreiimne cTaTHCTUYECKUE XapAKTEPUCTHKU
Tewma 1.2. [IpuBenenue Kk HopManbHOH opme

Tema 1.3. OuudpoBKa HEUUCTOBBIX AaHHBIX

2 Paznen 2. MeToibl MHOTOMEPHOTO CTATHCTHUECKOTO aHAIN3a M aHAIIN3a
HEYUCI0BOW MH(pOPMALIHH.

Tewma 2.1. Posb 1 cyniHOCTE MHOTOMEPHBIX CTATUCTHYECKUX METOJIOB

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

Tewma 2.3. [IpakTHyeckoe IpUMEHEHHE MHOTOMEPHBIX METOIOB

Tema 2.4. MeTo/Ipl CTATUCTUYECKOTO OLICHUBAHHUSI MHOTOMEPHBIX I1apaMeTpoB
Y TIPOBEPKU THIIOTES.

Tema 2.5. OcobeHHOCTH aHaIM3a KOTMIECTBEHHBIX H KAUeCTBEHHBIX
MIPU3HAKOB.

Tewma 2.6. KnacrepHslil aHanus.

Tewma 2.7. KOMOOHEHTHBIH aHATIU3.

3 Pazgen 3. [IporpaMMHbIe CpeCTBA /SISl YIIPABICHHS OOIBIIUMU TAHHBIMH.
Tema 3.1. NoSQL CYBJ] .

Tema 3.2. Texuonorus MapReduce.

Tema 3.3. Pacnipenenenubie (ailioBbIe CHCTEMBI.

Tema 3.4 Google Bigtable.

4 Pa3znen 4. Cucremsl Data Mining

Tema 4.1. [Tonsrue o Texuonoruu Data Mining.

Tema 4.2. Peanu3anus B maketax NpUKJIaJIHbIX IPOrpaMM.
Tema 4.3. CereBble TexHonoruu Data Mining.

4.3. Ilpaktmueckue (CEMUHAPCKUE) 3aHATHUSL
TeMbl IpaKTHYECKUX 3aHATHIA M UX TPYAOSMKOCTh [TPUBEICHBI B TA0IHIIE 5.

Tabiuua 5 — [IpakTHueckue 3aHATUS U UX TPYJOEMKOCTh

N3 Hux Ne
Ne | Tewmsr npaktudeckux | Dopmbl mpakTUUeCKuX | TpyAOeMKOCTh, |MPaKTUYECKOH |pa3mena
n/n 3aHATHI 3aHATHH (gac) MOJATOTOBKH, | JUCIIUII

(gac) JIUHBI

YueOHbIM IIaHOM HE MPESYCMOTPEHO

Bceero

PaSZ[eHBI TEMBbI AU CIIUITIIMHBI HEKHHI/I 113 (C3) JIP ‘ KII ‘ CPC
> (gac) (gac) (uac) (1ac) (uac)
Cemectp 8
Pasnen 1. Benenue. 5 4 1
Paznen 2. MeToibl MHOTOMEPHOTO 5 4 1
CTaTUCTUYECKOTO aHAJM3a M aHATHM3a HEYHUCIIOBOM
nH(OpMaLUH.
Paznen 3. [IporpamMHuble cpeacTBa Amst 5 8 2
YIpaBJICHUs] OOJBIIMMHU TaHHBIMHU.
Paznen 4. Cucremsr Data Mining 5 4 1
Hroro B cemectpe: 20 20 14
HUroro 20 0 20 0 14

4.4. JlaGopaTopHble 3aHATUS
Tembl 1ab0paTOPHBIX 3aHATHIA M UX TPYAOSMKOCTh IPUBEICHBI B TA0IHIIE 6.




Tabmuna 6 — JlJabopaTtopHbIe 3aHATHS U UX TPYJOEMKOCTb

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.

Jeiit K. JI>x. BBenenve B ¢ cucteMsl 6a3
IaHHbIX. — M.: Bunesmc, 2005 — 1328c¢.

W3 Hux Ne
Ne HawnmeHnoBanne 1abopaTopHBIX paboT TpynoemkocTs, | mpaKTieckoii | pasiena
n/n (gac) MOJTOTOBKH, | JUCIUIT
(gac) JIUHBI
Cemectp 8
1 | IlpuBenenue Kk HOpMaJIbHOI opme 4 1
2 | KnacrepHblii aHanu3 4 2
3 | [IpoekTHpoBaHUE PEIAIIMOHHON 0a3bl JaHHBIX 4 3
4 | Peanuzauust CipoeKTHpPOBaHHOMN 06a3bl 4 3
nanabix B CYBJ1
5 | Peanuzanus texnosoruu Data Mining B 4 4
MaKeTax MPUKIAAHBIX IPOrpaMm
Bcero 20

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

4.5. KypcoBoe npoekTrpoBaHue/ BBIOIHEHHE KYPCOBOH pabOThI
V4eOHbIM MIIaHOM HE MPEIYCMOTPEHO

4.6. CamocTosiTenbHas paboTa 00y4aroIIXCst
Buibl caMoCTOsITENIbHON paboThI U €€ TPYJOEMKOCTb IIPUBEICHBI B Ta0uIe 7.

Tabmuua 7 — Bujibl caMocTOsITeNILHON paboThl U €€ TPYJOeMKOCTh

. Bcero, | Cemectp 8,
Bup camocrositennbHON paboThI
qac qac
1 2 3
M3yueHune TeopeTHIECKOro MaTepHrana
5 5
guciumnibl (TO)
Kypcosoe npoekruposanue (KII, KP)
Pacuerno-rpaduueckue 3ananus (PI'3)
Bemonnenne pegepara (P)
IloaroroBka K TeKynieMy KOHTPOJIIO 5 5
ycmeBaemoctr (TKY)
Jomarmuee 3ananue (J13)
Kontponbablie pabotsl 3a04ankoB (KP3)
IloaroroBka k MpoMexKyTOUHOM 4 4
arrectain ([TA)
Bceero: 14 14

5. IlepedeHb y4eOHO-METOAUYECKOTO 00ECIICUESHUS
IUISL CAMOCTOSITENIEHOM paboThl 00yUYarOLIMXCS IO TUCLHUILTHHE (MO/YJIIO)
V4eOHO-METOANYECKHE MaTepUaNbl Ul CAMOCTOSTENIBHOI PaboThl 00YYaIOIUXCsS yKa3aHbl B
ma. 7-11.

6. IlepeyeHb MeYaTHBIX U 2TEKTPOHHBIX YUEOHBIX U31aHUM
INepeueHp mevaTHBIX U AEKTPOHHBIX YUeOHBIX U3IaHUI NPHUBEIEH B Tabnuue 8.
Tabmuna 8— IlepeueHb NeYaTHbIX ¥ JIEKTPOHHBIX Y4€OHBIX M31aHUI

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/
dotcony/Insights%20and%20pubs/MGI/Research/
Technology%20and%20Innovation/Big%20Data/
MGI big_data_full report.ashx

7. IlepeyeHb JIEKTPOHHBIX 00Pa30BaTEILHBIX PECYPCOB
nH()OPMaALMOHHO-TENEKOMMYHUKALMOHHOI cetH «HTepHeT»
IMepeueHs 9NIEKTPOHHBIX 00pa3oBaTENIbHBIX pecypcoB UHPOPMALOHHO-
TENIEKOMMYHHUKALMOHHON ceth «VHTepHeT», HEOOXOIMMBIX JUIi OCBOEHMS JHCLUILIMHbBI
npuBesieH B Tabuuue 9.

Tabmuma 9 — IlepeueHb 3JEKTPOHHBIX O00OpPA30BATENbHBIX PECYpCOB HMH(POPMAIMOHHO-
TEeJIEKOMMYHHUKAIIMOHHOM cet «HTepHEeT»
URL agpec HanmenoBanue

8. TlepedyeHb nHPOPMALMOHHBIX TEXHOJIOTHIT
8.1. IlepedeHp MPOrpaMMHOTO OOECIIEYEHHs, HCIIOJIB3yEMOr0 MpPU OCYIIECTBICHUU
00pa30BaTeIBHOTO MPOIIECCa MO TUCLMILTHHE.
IepeueHb KCIONB3YEMOro NPOrpaMMHOro obecreueHus npeacTasieH B Tabmuue 10.

Tabmnuua 10— [lepeuenp nporpaMMHOro obecrieueHus

Ne /i HaunmenoBanue

UTudyp/ KomunuectBo aKx3eMILIsSIpoB B
URL bubnuorpaduueckas ccblika Oubmorexe
(KpOMe 3IIeKTPOHHBIX
azpec
9K3EMIULIPOB)

He npexycmotpeno

8.2. Ilepeuenn HHPOPMALMOHHO-CIIPABOYHBIX CHCTEM,UCIIONIb3YEMBIX npu
OCYIIECTBIICHUH 00pa30BaTENIbHOTO MPOLECCa 110 AUCLHUILUINHE




IlepeyeHp HUCMONB3yeMbIX HH()OPMAIMOHHO-CIIPABOYHBIX CHCTEM IIPEACTABICH B
Tabumue 11.

Tabnuua 11— IlepedeHp nHGpOPMALTMOHHO-CIIPABOYHBIX CHCTEM

Ne i/ HaumenoBanue

He npexycmotpeno

9. MarepuanbHO-TeXHUYECKas 0a3a
CocTaB  MarepHallbHO-TEXHHYECKOH  0a3bl, HEOOXOIMMOM I  OCYILIECTBICHUS
00pa30BaTeIbHOrO MpoIecca Mo JUCLMILTHHE, IPEACTaBIIeH B Tabnuuel?2.

Tabmuna 12 — CocraB MaTepuaIbHO-TEXHUYECKOW 0a3bl

Ne HaunmMenosanune cocTaBHOMN yacTi Howmep aynuropun
/o MaTeprabHO-TEXHUIECKOW 0a3bI (TIpr HEOOXOIUMOCTH )

JlexmonHast ay tuTOpHs

2 | KomnbroTepHslii ki1acc

10. OueHoYHBIE CpeaCTBA VIS IPOBEICHNS IPOMEKYTOUHON aTTECTALNH
10.1. CocTaB OIICHOYHBIX CPENCTBAJIS MPOBEACHUS IPOMEKYTOYHOH AaTTeCTaluu
oOy4aronmxcs o JUCHUIUIMHE NPUBEIeH B Taduie 13.
Tabmuna 13 — CocTaB OLIEHOUHBIX CPEJICTB IS TPOBECHUS IIPOMEXKYTOYHOH aTTeCTalun

Bun HpOMC)KyTO‘{HOfI aTTeCTallun HepequL OLICHOYHBIX CPECACTB

Dx3aMeH Crnucok BOIPOCOB K 9K3aMCHY

10.2. B kayecTBe KpHUTEPHUECB OICHKH YPOBHS C(HOPMUPOBAHHOCTH (OCBOCHHS)
KOMIIETCHIMH OOYYaIOIIMMHKCS TPUMEHsIeTCS S5-0ajibHasi IIKana OLUEHKH CHOPMHUPOBAHHOCTH
KOMIIETCHIIMII, KOTOpas IpuBe/eHa B Tabnuue 14. B TeueHne cemecTpa MOXET UCIOIB30BATHCS
100-6aypHast  mKama — MOIYJIBHO-DEHTHHIOBOW  CHCTEMbl  YHHBEPCHTETa,  OpaBHiIa
HCIOB30BAHUSI KOTOPOH, YCTAHOBJIEHBI COOTBETCTBYIOLIMM JIOKAIBHBIM HOPMATHBHBIM aKTOM
I'YAIL
Tabnuua 14 —Kpurepun oueHKH YpOBHsI C)OPMHUPOBAHHOCTH KOMIIETSHIMI

OrieHKa KOMIIETEHINA

XapaKkTeprucTrKa COPMHUPOBAHHBIX KOMITCTCHIIUM
5-GaiutbHas IIKaa paKTep (bopmrpo

— oOyyaronuiicsi Tay0OKO M BCECTOPOHHE YCBOWIJI TMPOrpaMMHBIi
Marepuan;

— YBEPEHHO, JIOTHYHO, [IOCIIEAOBATEIFHO U TPAMOTHO €0 H3JIaracT;

— ONMHUPAsCh HA 3HAHUS OCHOBHOW M JIOTIOJHHUTENILHON JIMTEPATYPHI,

«OTJIUYHO» ™
GaITCHOY TECHO MPHBSA3LIBAET YCBOEHHbIE HAYYHBIE TOJOKEHHUS C MPAKTHYECKON
JeATENLHOCTBIO HATIPABJICHUS;
— yMeJl0 000CHOBBIBAET M apryMEHTHPYET BbIBUIACeMBbIC UM HIICH;
— JIEJIaeT BLIBOJILI U 0000IIEHNS;
— cBODOOJIHO BJIAJICET CUCTEMOI CIEIHATM3UPOBAHHBIX TIOHSTHIA.
— obyuaromiuiicss TBEp0 YCBOMJI MPOrPaMMHBIIl MaTepHall, FpaMOTHO U
[0 CyWIECTBY H3JaraeT €ro, ONHMPasChb Ha 3HAHHA OCHOBHOM
JIATEPATYPBI;
— He JIONYCKAET CYIIECTBEHHBIX HETOYHOCTEM;
«XOPOLLO»

— YBSI3bIBACT YCBOCHHBIC 3HaHHS C MPAKTHYECKOW JEATEIbHOCTHIO
HaIpaBJICHUS,

— apryMEHTUPYET Hay4HbIC MTOJI0XKCHHS;

— JIeJIaeT BBIBOJIbI U 0000IICHNS;

— BJIAJICET CUCTEMOM CIICLIMAIM3UPOBAHHBIX MOHATHH.

«3a4YTCHO»

OrieHKa KOMIIETEHIN
5-Ga/uTbHas IKaIa

XapakTepucTika chOpMHUPOBaHHBIX KOMITETCHIIUN

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

— JIOIYCKaeT HECYILECTBEHHBIE OLIMOKU U HETOYHOCTY;

«YJIOBJICTBOPHTEIILHOY .
— HCIIBITHIBAET 3aTPYJHEHMS B NPAKTHYECKOM NPUMEHEHMH 3HAHMI
«3AUTEHO»
HaIpaBJICHUS;
— c1ab0 apryMeHTHPYeT Hay4HbIE TTOJI0KEHUS;
— 3aTpyAHseTcs B ()OpMyJIMPOBAHUHU BBIBOZOB U 0000IIEHUIA;
— YaCTUYHO BJIaJIEET CUCTEMOH ClelNaaU3UPOBAHHbBIX MOHSITHA.
— oOyyaroniuiicss He YCBOWJ 3HAYMTEIBHOH 4YacTH MPOrpPaMMHOIO
Marepuaa;
— JOIyCKaeT  CYyLIECTBEHHble  OMMOKM M  HETOYHOCTH  IIpU
«HEYIOBJIETBOPUTEIILHO .
paccMOTpeHUH pobJieM B KOHKPETHOM HalpaBJIeHHH;
«HE 3aYTEHO»

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

10.3. TumoBble KOHTPOJILHBIE 33aHUS UM UHBIE MaTepHabl.
Bormpocs! (3aaun) a1t 3K3aMeHa NpeJcTaBieHsl B Tabuune 15.
Ta6mnuua 15 — Borpocs! (3a1aun) Asst 5K3aMeHa

Ne n/n ITepeueHb BOIPOCOB (3a1a4) U1 SK3aMeHa Kox
WHIMKATOpa

1 Ipocreiimue craTuctuyeckue XapakTepuctuky, npusenenne | [1K-2.3.1
K HOpMaJIbHOH hopMe 1 OLM(POBKA HEYHCIIOBBIX JAHHBIX

2 Pounb 1 cymHOCTs MHOTOMEPHBIX CTATUCTUYECKUX METO/IOB, [IK-2.¥.1
MHOTOMEPHOE HOPMAaJIBHOE PACIPEAC/ICHIE KaK OCHOBHAs
MOJIENIb COBPEMEHHBIX MHOTOMEPHBIX CTaTUCTHYECKHX
METO/IOB

3 [IpakTHyeckoe NpUMEHEHHEe MHOTOMEPHBIX METOI0B [IK-2.B.1

4 MeTozp! CTaTUCTUYECKOTO OLIEHUBAHUSI MHOTOMEPHBIX T1K-4.3.1
[apaMeTPOB U MPOBEPKH TUIOTE3, 0OCOOCHHOCTH aHaIN3a
KOJIMYECTBEHHBIX U KAYECTBEHHbIX PU3HAKOB.

5 KnacrepHslii aHaum3. IK-4.Y.1

6 KomnoHeHTHBII aHaIH3. [1K-4.B.1

7 NoSQL CYB/ .

8 Texunonorus MapReduce.

9 Pacnpenenenubie daitnossie cuctembl, Google Bigtable.

10 [MonsTue o Texnonoruu Data Mining.

11 Peanm3anus B makeTax NPUKIAIHBIX IPOTPAMM.

12 CereBble Texnonorud Data Mining.

Bomnpocs! (3agaun) mist 3auera / aud¢. 3adera npeacTasieHsl B Tabnuie 16.
Tabnuna 16 — Bonpocs! (3aaun) mis 3auera / nudg. 3agera
Ne /i Ilepeuens Bompocos (3axa4) s 3a4yera / audd. 3auera Kon
WUHIMKATOpa

VY4eOHbIM IIIAHOM HE IIPELyCMOTPEHO

ITepeuenp TeM JUIsL KypCOBOTO MHPOEKTHPOBAHMS/BBIIOIHEHHS KypCOBOH pabGoOThI
npeJcraBieHsl B Tadnuue 17.
Tabnuna 17 — [epedeHs TeM 171 KypcOBOTO MIPOSKTHPOBAHYS/BBIIOIHECHUS KYPCOBOil paboThI

| Ne n/n | [prMepHBIi iepedeHb TeM JJIsl KYPCOBOT'O HPOSKTUPOBAHHS/BBITOIHEHUS




KypCOBOM paboThbI

Y4eOHBIM IIIIAHOM HE MPEAYCMOTPEHO

Bonpocsl Ui npoBeleHUS IMPOMEKYTOYHOW aTTECTAlMM B BHAE TECTUPOBAHUS
npezacTaBieHbl B Tabuie 18.

Tabauua 18 — IIpumepHslii nepeyeHb BONPOCOB JIJIsl TECTOB

Kopx

Ne n/n [IpumMepHbIii nepedeHb BOIIPOCOB ISl TECTOB
HMHJUKaTopa

IlepeueHb TeM KOHTPOJBHBIX PabOT MO AMCIMIUIMHE OOYYArOIIMXCS 3a0YHON (HOPMBI
00yueHus1, IpeIcTaBIeHbl B Tabuuie 19.

Ta6nuua 19 — [lepeueHb KOHTPOIBHBIX PabOT

Ne i/ [lepeueHb KOHTPOJIBHBIX PAdOT

He npexycmoTpeHo

10.4. Mertonuyecknue  Marepuajibl,  ONpPEACTSAIONAE  HPOUEAYpPHl  OLEHHBAHUS
WH/IMKaTOpPOB, XapaKTEPHU3YIOLIMX OTambl (OPMUPOBAaHMS KOMIICTCHIMH, COJEpKarcs B
JIOKAIbHBIX HOpPMAaTuUBHBIX akrax [ YAII, permaMeHTHpyOmMX MHOPSOOK M HPOLERYPY
MPOBEJICHUSI TEKYILEro KOHTPOJIS YCIIEBAEMOCTH U MPOMEXKYTOYHON aTTECTALMU 00Y4YaronXCs
I'YAIL

11. Meroauueckue yka3zaHus i 00y4aroUMXCsl 0 OCBOCHUIO TUCLIUILIHHBI

11.1. Meroguueckue yKaszaHusi /sl OOyYarOMIMXCS MO OCBOCHHIO JIEKIIHOHHOTO
Marepuaa

OCHOBHOE Ha3HAYCHHE JIEKIOHHOIO MaTepuajla — JIOTHYECKH CTPOIHOE, CHCTEMHOE,
riyOoKoe M SICHOE H3JIOKEeHHe yueOHoro marepuana. Ha3zHaueHune COBpEMEHHOH JIEKIMU B
paMKax AMCLMIUIMHBI HE B TOM, YTOOBI HOJIyYUTh BCIO MH(OPMALHMIO [0 TEME, a B OCBOCHHHU
GbyHIaMEHTANBHBIX OPOOJEM AWCLMIUIMHBL, METOAOB HAYYHOrO IIO3HAHUS, HOBEHIINX
JOCTIDKEHUH Hay4dHOM MbICIU. B yueOHOM mporiecce JIEKIUs BBINOJIHSAET METOAOJIOTHYECKYIO,
OpraHU3alMOHHYI0 U MH(GOPMAMOHHYI0 (YHKIMHU. JIeKIus pacKkpbIBaeT MOHATHHHBIN anmapat
KOHKPETHOIM 00nacTu 3HaHus, e€ MpoOJIeMbl, JaeT LENbHOE MPEICTaBICHHE O AWUCLUILUIUHE,
MOKa3bIBACT B3aUMOCBS3b C JPYTUMHU JUCIUILTMHAMH.

[Inanupyemble pe3yabTaThl IPU OCBOCHUH 00YYAIOMMICS JICKIIMOHHOTO MaTepHaa;

— TOJYyYCHHE COBPEMEHHBIX, LEJOCTHBIX, B3aUMOCBS3aHHBIX 3HAaHHH, YpPOBEHb
KOTOPBIX OTIPEEISIETCS EeJeBON YCTAHOBKOM K KaXKI0i KOHKPETHOU TeMe;

— MOJyY€HHE OIIbITA TBOPUECKOI PabOTHI COBMECTHO C IPETIOIaBaTelIeM;

— pa3BuTHE NPO(ECCHOHATBHO-ICIOBBIX  KAa4ecTB, JIIOOBM K TpPEeaMETy |
CaMOCTOSTEIBHOTO TBOPUECKOTO MBIIIUICHHS.

— MOsBJIEHHE HEOOXOJMMOTr0 HHTEpeca, HEOOXOANMOTO ISl CAMOCTOSTEIIFHOM PaboThI;

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

— HAYYUThCS METOAMYECKH 00pabaTthiBaTh MaTepuai (BBIACIATH IJIaBHBIC MBICIH H
MOJIOXKEHHs, TPUXOJUTh K KOHKPETHBIM BBIBOAAM, MOBTOPSATH MX B  Pa3IMYHBIX
(hopMypoBKax);

— MOJIyYeHHE TOYHOrO IOHMMaHHUS BCEX HEOOXOIUMBIX TEPMHHOB U ITOHSATHH.

JIeKIMOHHBI ~ MaTepual MOXET COIPOBOXKIATHCS JAEMOHCTpAlMed ClaiiioB U
HCIIONB30BAaHUEM DA3JaTOYHOrO MaTepuana Ipu IPOBEAECHMH KOPOTKHMX AMCKYCCHH 00
0COOEHHOCTSIX MPUMEHEHHS OT/ACIBHBIX TEMATHK 110 JUCIUILINHE.

11.2. Meroauueckne ykasaHusl Uil OOyYarOLIMXCS IO BBIMOJHEHUIO J1a00paTOPHBIX
pabor

B xone BbINONHEHMS 11a0OpaTOpHBIX pabOT oOydwaromuiics [ODKEH YIIyOuTh H
3aKpenuTh 3HAHMS, NMPAKTHYECKUE HAaBBIKM, OBJIAJETh COBPEMEHHONH METOJUKOW M TEXHHKOU
9KCIIEPUMEHTa B COOTBETCTBUM C KBAJU(HUKAMOHHOW XapaKTCPUCTUKOH O00ydYarolerocs.
BeinonHenne 1ab0paTOpHBIX PabOT COCTOHMT W3 3KCICPHUMEHTATbHO-PAKTHYECKOM, pacyeTHO-
AHAINTHYECKON YacTe U KOHTPOJIBHBIX MEPOIPUSTHIHA.

BeimonHenne 1a00paTOpHBIX paboT 00ydaromMMCs SBISIETCS HEOTHEMJIEMOH YacThIO
W3YYeHHS] JUCLUIUIMHBI, ONpENeIseMOd y4eOHbIM IIJTAHOM, M OTHOCHTCS K CpEICTBaM,
00€eCIeYnBAaIOIINM PELICHHE CIISIYIOIMX OCHOBHBIX 3a1a4 00y4aloIerocs:

— mnpuoOpeTeHHe HaBBIKOB MCCIEIOBAHMS IIPOLIECCOB, SBICHUH U OOBEKTOB,
M3y4aeMBbIX B paMKax JaHHOH TUCIUIIINHBI;

— 3aKpeIuICHHE, Pa3BUTHE M JETAJIHM3aLMsl TCOPETUYECKUX 3HAHWMW, IMOJYYEHHBIX Ha
JICKLHSAX;

— NOJy4YeHHE HOBOH MH(OPMALNH IO U3y4aeMOW ANCIUILINHE;

— npuoOpeTeHHe  HABBIKOB ~ CAaMOCTOSTENIBHOM  pabOThl ¢ J1a0OpaTOpHBIM
00opyoBaHHEM 1 IPHOOPAMHU.

CrpykTrypa u dhopma oTyeTa 0 J1abopaTopHoi pabore
— TuTyneHbIi 1HCT.
— Copnepxanue.
— 3ananue. Homep Bapuanra.
— IlocraHoBKa 3a1a4u.
— Teopernueckne BHIKIAIKH.
— Pacuersl.
— JluctuHr nporpammsl (eciu tpedyercs).
— BoiBoapbl.
— CHucok JuTeparypsl.

TpeboBanus Kk 0hOPMIECHUIO OTYETa O JIabopaTOpHOM paboTe
— U3noxenue Tekcra U opopmieHHe paboT CleIyeT BHIONHITH B COOTBETCTBUH C
tpeboBanusmu ['OCT 7.32 — 2001.
— http://guap.ru/guap/standart/prav_main.shtml

11.3. Meroanyeckue ykazaHHs Uil 00YYarOIIUXCS MO TPOXOXKACHUIO CAMOCTOSITEIbHON
paboTsI

B Xo/e BBIMOIHEHUS] CAMOCTOSTEIBHON PabOThI, OOyUYArOLIUICS BBIIONHSIET PaboOTy IO
3a/IaHUI0 M [PH METOJMYECKOM PYKOBOJCTBE IpEnojaBaTess, HO 0e3 ero HenocpeiCTBEHHOTO
y4acTHs.

Jns obyuaronuxcs mo 3a04HOM Qopme 0OydeHHs, CaMOCTOSATENIbHAs paboTa MOXET
BKJIIOYATh B CE0sI KOHTPOJIBHYIO paboTy.

B mporiecce BBIMOIHEHUSI CAMOCTOSTENBHON PaboThl, y 0Oyuarouierocsi popMupyercs
Lesecoo0pasHoe IIaHUPOBaHUE Paboyero BpeMEHH, KOTOPOe MO3BOJISIET UM Pa3BUBATh YMEHHUS
1 HAaBBIKM B YCBOCHHH W CHCTEMATH3allH MPHOOPETAEMBIX 3HAHHIA, 00ECIICUNBACT BBHICOKHI
YPOBEHb YyCHEBAGMOCTH B MEpHOJ OOYYEHHUS, IOMOraeT MOJYyYUTh HABBIKK IOBBIILICHHS
Ipo(eCCHOHANBHOTO YPOBHS.

MeToanuecKuMH ~ MaTepuagaMy, — HAlpaB/SIOMMMH  CAMOCTOSTEIBHYIO  paboTty
00y4aroMMXCSAABISIOTCS:

—  y4eOHO-METOANYCSCKUI MaTepras o JUCUHUILIHHE;



— METOJUYECKHE YKa3aHHS MO BBIMOJHEHHIO KOHTPOJBHBIX Pa0oT (71t 00ydaromumxcs
10 3204HOM Popme 00yueHus).

11.4. Metoauueckue yKa3aHus JUIS OOYYarOIIMXCS 110 HPOXOXICHUIO TEKYILEro
KOHTPOJIS yCTIEBAEMOCTH.

Texyumii KOHTPOJIb YCIEBAEMOCTH MpeayCMaTpUBaeT KOHTPOJb KadecTBa 3HAHUN
00y4aroLMXCsl, OCYLIECTBIISIEMOr0 B TEUEHHE CEMECTPA C LEIbI0 OLIEHUBAHHUS XO/a OCBOCHUS
JVICIUITIHHBIL.

11.5. Meroauueckue yka3aHust JUIs OOyYaroIMXCsl 110 MPOXOXKICHUIO MPOMEXKYTOYHOM
aTTecTalHu.

IIpomexyrounast ~ arrectauust  OOydarOIMXCs — NPEAYCMAaTPHBAeT  OLIEHWBAHHE
MIPOMEXKYTOUHBIX ¥ OKOHYATEIbHBIX PE3yIbTaToB 00y4deHus rno auciumuinHe. OHa BKIIOYAeT B
ceOst:

— oKk3aMeH — (GopMa OLCHKH 3HAHHH, MOJYYEHHBIX OOYYalOIIMMCS B IIpoLecce
N3Y4EHMS] BCEH JUCLMIUIMHBI MM €€ YaCTH, HABBIKOB CAMOCTOSITENILHOW paboThl, CIOCOOHOCTH
MPUMEHATh WX JJIS PEIICHUs NMPAaKTHYECKHX 3ajad. DK3aMEH, KaK IPaBWIO, IPOBOJIUTCS B
MEepPHOJ DK3aMECHAIMOHHOW CECCHMH M 3aBEpIIAeTCS AaTTECTAlMOHHOW ONEHKOW «OTIHMYHO,
«XOPOILIOY», «yJIOBIETBOPUTEIHHOY, «HEYIOBICTBOPUTEIBEHOY.

JIuct BHeceHUs U3MEHEHUH B pabouylo MPOrpaMMy JHCIUILIMHBL

JlaTa BHECEeHUS
HU3MEHEHH U
JIOTIOJIHEHUH.

ITonmuces BHECTIETO
HM3MCHCHHUS

ConeprxaHne U3MEHEHHU U TOMOIHEHUH

JaTa u Ne

MPOTOKOITA
3acejaHus
Kagenpsl

IToamuce
3aB.
kageapoit




