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YpoBeHnb 00pa3oBaHusi: Bbicliee 00pa3oBaHMe - MAaruCTpaTypa

®opma o0yuenusi: OuHas

Pabouass nporpaMma QM CHUILIHHBI
HHTEJUIEKTYAJIBHBIE HHO®OPMAIIMOHHBIE CUCTEMBbI

biaok:

Baok 1 «/Iucuuniunsl (MoxyJim)»

Yactb 00pa3oBaTesbHOM
NPOrpamMMblI:

YacTsb, popmMupyeMasi y4acTHUKAMHU 00pa30BaTeIbHBIX OTHOIIEH Uil

Ne IMCHUIIJIMHBI 0 YYeOHOMY
IJIaHy:

b1.4.03

TpynoeMKOCTh B 3a4eTHBIX
eIMHULAX:

3 cemectp - 3;

Yacos (Bcero) no yueoHomy
IJIAHY:

108 yacoB

Jexknun

3 cemectp - 32 yaca;

HpaKTuquKne 3aHATHA

He NMPeyCMOTPEeHO YUeOHbIM IJIAHOM

JlabopaTopHbie pa6oThI

3 cemecTp - 16 yacos;

KoncyabTanum

MPOBOJIUTCHA B paMKaX 4YaCoB ay/IMTOPHbIX 3aHSATHH

CamocrosiTesibHasi padoTa

3 cemecTp - 59,7 yaca;

B ToM unciae Ha KII/KP

He MPeyCMOTPEHO YUeOHBIM MJIAHOM

HNnasi koHTaKkTHas padoTa

MPOBOJIUTCHA B paMKaX 4YaCoB ay/IUTOPHbIX 3aHSATHH

BKJIIOYAS:
TecTtupoBaHue
JlabopaTopnasi pa6ora

IIpome:kyTouHast aTTecTALUS:

3ayer ¢ OLEHKOM

3 cemectp - 0,3 yaca;
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1. EJIX 1 3AJAYHN OCBOEHMUSA JUCIIUITJIMHbI
Ieap ocBOeHHS IMCUHMILIMHBI. U3YYECHHE CTEKa COBPEMEHHBIX TEXHOJOIMM, IPUMEHAEMBIX IJIS

XpaHeHHs, JOCTyna u, 00paboTku OONBIIMX 00BEMOB JIAaHHBIX B MH(OPMAIIMOHHBIX CHCTEMAaX, a TAKKe

JUI IPOBE/ICHUS aHAIN3a ITUX JaHHBIX C IPUMEHEHUEM METOJI0B U aJIFTOPUTMOB MAIIMHHOTO 00y4eHUs

33[[3‘11/[ AUCHHUIIIMHBI

- OCBOEHHE METO/I0B 00pabOTKH OOJIBIINX 0O0BEMOB JAHHBIX;

- IPUOOPETEHNE HABBIKOB PAOOTHI C COBPEMEHHBIMU TEXHOJIOTHSIMH, TPUMEHSIEMBIMHU B CHCTEMaX
XpaHeHHsl, I0CTyna U 00paboTKu 00IBIINX 00BEMOB JaHHBIX;

- IPUOOPETEHNE HABBIKOB CAMOCTOSTEIFHO (DOPMUPOBATH, YIIPABIIATH U 00CTYKUBATH CUCTEMBI
00paboTKHN M aHaIKM3a OOJBITUX 00HEMOB JTAHHBIX.

dopmupyembie y 00y4aronierocs KOMneTeHIHH U 3alJIaHUPOBAaHHBIE Pe3yJIbTaThl 00yUeHHs 110
JTUCHHUIIIINHE, COOTHECEHHBIE C HHAMKATOPAMHU JOCTHKEHUS KOMIIeTEeHIHI !

Koa m HauMeHOBaHHue
KOMIIeTeHIINH

Kox 1 HamMeHOBaHHe
HHIMKATOPA T0CTHXKEHUS
KOMIIETEeHI{UH

3anaHupoBaHHbIE Pe3yJbTATHI 00yYeHH s

[TK-2 Cnocoben
pa3pabaThiBaTh U
PUMEHSTh
UH(OPMAIMOHHBIEC CHCTEMBI
00paboTKHU U aHAIHM3a
TAHHBIX JUIS
aBTOMATH3aIMH TIPOIIECCOB
YIIPaBIICHUS B CIIOKHBIX
TEXHUYCCKHUX H
OpTraHU3aIMOHHO-
TEXHUYECKUX CUCTEMAax

W -1nk-2 demoHcTpupyeT
YMCHHE OpraHNU30BbIBATH
IKCIICPUMCHTAIIbHBIC
MCCIIeI0BaHMS U cOOp
IKCIEPTHON HH(DOpMAIH,
MIPOBOJIMTDH aHAIH3 H
MpeIBapUTENbHYIO0 00pabOTKY
JAHHBIX C IPUMEHCHHEM
ABTOMAaTH3UPOBAHHBIX
WH(OPMAIIMOHHBIX CHCTEM,
BBIOMPATh 0OOCHOBAHHBIC
crocoObI o0ecreueHus
3alUTHI JAHHBIX

3HATh:
- METOJIbI CHHKEHUS Pa3MEPHOCTH
BBIOOPOK 00JIBLIOr0 00BbeMa st
NPOBEJCHUS UX aHAIU3a.

YMETh:
- IPUMEHSATH COBPEMECHHBIE TEXHOJIOTHH
JUISL peIICHUs 3a7a9i 00pabOTKU U
aHajau3a OOJIBIINX JAHHBIX C IEIBI0
YBEIIMYCHUS Ka4eCTBa.

[IK-2 Cniocoben
pa3pabaTbiBaTh U
PUMEHSTH
UH(POPMALIMOHHBIE CUCTEMBI
00paboTKHU U aHATH3a
JTAHHBIX JIJIS
aBTOMATH3AIMH TIPOIIECCOB
yIpaBIEHUS B CIIOKHBIX
TEXHUYECKHUX H
OpraHu3alMOHHO-
TEXHUYECKUX CHCTEMax

I/II[-ZHK-z Moxer
pa3pabarbIBaTh
MH(OpPMaLIOHHBIE U
UH(POPMAaIMOHHO-
AHATUTHYECKUE CUCTEMBI
aBTOMaTH3alMM IPOIIECCOB
YIIPaBJICHUS B CJIOXKHBIX
TEXHUYECKHUX U
OpraHU3aIMOHHO-TEXHUYECKUX
cucremax

3HATh:
- COBPEMEHHBIC ITOAXO0IbI I HHCTPYMEHTBI
paboThI ¢ 60IBIIUM 00BEMOM JAHHBIX.

YMETh!
- npuMeHTh Mozenbs MapReduce st
NPOBE/ICHUS BBIYUCICHUH HaJl OOJBIINMU
o0beMaMHU JAaHHBIX.

2. MECTO JUCIUILIMHBI B CTPYKTYPE OBPA30OBATEJBHOM ITPOT'PAMMBI BO

JlucuunnuHa

OTHOCUTCSI K OCHOBHOM mpodeccnoHanbHON 00pa3oBaTelbHOW MporpaMme

VYnpasnenne u uHpopmatuka B TexHuueckux cuctemax (nanee — OIIOII), nampaBiieHUs MOATOTOBKH
27.04.04 VYmpaBineHHe B TEXHHYECKHX CHCTEMax, ypOBEHb 00Opa3oBaHuUs: BbICIIEEe 0Opa3oBaHUE -

MarucTparypa.

basupyercs Ha ypoBHE cpeHETO 001ero 00pa3oBaHMsL.




P€3y.HBTaTI>I O6y‘ICHI/ISI, MOJIYYCHHBIC TPpHU OCBOCHUU JUCHUIIIINHBI, HGOGXOI[I/IMBI IIpU BbIIIOJITHCHHUN
BBITTYCKHOM KBJIM(PUKAIIMOHHON pabOTHI.



3. CTPYKTYPA U COAEP)KAHUE JUCHUIIJIMHbI
3.1 CTpyKTypa THCHUNIHHBI

OO01as TpyJI0eMKOCTh JUCIUIUTMHBI COCTABIISIET 3 3a4€THBIX euHMIIbI, 108 Jacos.

PacnpenencHue TpyoeMKocTH pasjena (B 4acax) Mo BHUIAM YIeOHOH paboThI

Pasesb1/TeMbl § 5| e ™ S op
Ne JTUCIUTUTAHBL/ (D OPMBI g 2|8 OHTaKTHAA paboTa CopneprkaHne caMOCTOSTENFHON paboThl/
/i IPOMEXYTOTHOM o &| 3 Koncyubraums UKP PaGora s | LOATOTOBKA K METONYECKUE YKa3aHHsI
aTTeCTAIH 8 g | © |Jlex | Jlab | Ip — - VKK | TK A cemectpe | ATTECTALMH
m P /KOHTPOJTB
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 ITonroToBka JaHHBIX B 37 3 8 4 - - - - - - 25 - IlodzomogKa K neKyuiemy KOHmpoio:
nporiecce Data Mining IMoaroToBka k TecTupoBaHuio. s
B YCJIOBHHU OOJIBUIMX MPOXO0XK/ICHUS TECTUPOBAHUSI HEOOXOAUMO
JIAHHBIX Npe/IBapUTEIbHO N3YyYUTh TEMY TECTUPOBAHUS,
1.1 | Bsenenue B npobnemy 9 2 2 - - - - - - 5 - a TaKXK€ U3Y4UTh BOIIPOCHI, CBSI3aHHBIE C
0O0JIBIINX TAHHBIX npoOiieMaMu 00pabOTKH OOJIBIINX JAaHHBIX U
1.2 O6pa60TKa JIAHHBIX B 28 6 2 - - - - - - 20 - METOJIaMH1 COMIUIMHIA U CHUXKEHUS
ycnosusx Big Data Pa3sMEpHOCTH 10 U3YYEHHOMY B pasjene
"TloaroroBka maHHbIX B mpoiecce Data Mining
B YCJIOBHH OOJIBIIMX JAaHHBIX" MaTepuany.
Ilodzomoeka K 1adopamopnoit pabome:
[onroroBka k maboparopHoit padote Nel. Jlns
BBITIOJTHEH U 33/IaHUH 10 TabopaTopHOi paboTe
HEOOXOAMMO TPEIBAPUTEIEHO U3YUHTh TEMY U
3aJ1a4y BBITIOJHEHUS 1abopaTOpHOH paboTsl, a
TaK K€ U3y4UTh BONPOCHI, CBSI3aHHBIE C
METOJIaMH COMIUIMHIA U CHIKEHUS
Pa3sMEpHOCTH 10 U3YYEHHOMY B pasjierie
"[lonroToBka maHHBIX B mporiecce Data Mining
B YCJIOBHH OOJIBIIMX JAaHHBIX" MaTepuany.
H3yuenue mamepuanog 1umepamypHsix
UCHIOUHUKOB:
[1], 195-212
[2], 279-287, 339-344
[3], 310-341
2 Mopens MapReduce 32.7 10 8 - - - - - - 14.7 - IToozomoeka k rabopamopnoit pagome:

00paboTKH GOTBIINX
00BEMOB JaHHBIX

[ToaroroBka k maboparopHoit padore Ne2. Jlmst
BBITIOJTHEH M 33/IaHHH 110 TabopaTopHOi paboTte
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2.1 TexHosorun paboTsI ¢ 10.7 4 2 - - 4.7 HEOOX0AMMO NPEBAPUTEIEHO U3YUHTh TEMY U
OOJIBIIMMH IaHHBIMU 3a1a4M BBITIOJHEHHMS JTaOOpaToOpHOil paboThl, a
2.2 daiinoBas cuctemMa 9 2 2 - - 5 TaKXe U3Y4YUTh BOIIPOCHI, CBA3AHHBIE C
HDFS texHonorue MapReduce u ¢aitnosoit
2.3 TexHomnorus 13 4 4 - - 5 cucremoit HDFS mo m3yuenHomy B pa3zaene
MapReduce "Monems MapReduce 06paboTku OombIInx
00BEMOB TaHHBIX'" MaTepuaIy.
H3yuenue mamepuanog 1umepamypHbix
UCIOYHUKOG:
[1], 133-160
3 CoBpeMeHHBIC 38 14 4 - - 20 Iloozomoeka K meKyuwiemy KOHmMpOJio:
TEXHOJIOTHH 00paboTKU [ToaroroBka k TectupoBanuto. s
60JbIINX 00BEMOB MPOXO0XK/ICHUS TECTUPOBAHUSI HEOOXOAUMO
JIAHHBIX Npe/IBapUTEIbHO N3YyYUTh TEMY TECTUPOBAHUS,
3.1 HHCTpyMEHTHI 19 7 2 - - 10 a TaKKe U3Y4YHUTh BONIPOCHI, CBSI3aHHBIE C
XpaHeHHs U 00paboTKH WHCTPYMEHTaMH XpaHEHHS ¥ TEXHOJIOTHSIMHU
60IBIINX KOJUIEKIUH 00paboTKM OONBIINX JAaHHBIX 110 U3YYEHHOMY B
3.2 | TexHonoruu oOpaboTKN 19 7 2 - - 10 pazgene "CoBpeMEHHBIE TEXHOIOTHU
Big Data 00paboTKu OONBIINX 00BEMOB JTAHHBIX"
Marepuay.
Ilodzomoeka K 1adopamopnoit pabome:
[ToaroroBka k maboparopHoit padore Ne3. J{mst
BBITIOJTHEHUS 33/IaHUH 110 TabopaTopHoi paboTe
HEOOXOAMMO TPEIBAPUTEIEHO U3YUHTh TEMY U
3aJ1a4y BBITIOJHEHUS 1abopaTOpHOH paboTsl, a
TaK)Ke U3YUUTh BOIIPOCHI, CBSI3aHHBIE C
TexHoorusiMu oopabortku Big Data no
n3y4eHHoOMY B pazjeie "CoBpeMeHHbIe
TEXHOJIOTHH 00pabOTKH OONBIINX 00HEMOB
JIaHHBIX" MaTepuany.
H3yuenue mamepuanog 1umepamypnbix
UCIOYHUKOB:
[1], 145-170
3aueT ¢ OLUEHKOH 0.3 - - - 0.3 -
Bcero 3a cemecTp 108.0 32 16 - 0.3 59.7
Hroro 3a cemectp 108.0 32 16 - - - 0.3 59.7

Ipumeuanue: Jlex — nexuuu; JIab — naboparopusie padoTsl; [Ip — npaktuueckue 3ausatust; KIIP — aynuTopHble KOHCYIbTALUU IO KYPCOBBIM
npoekram/padoram; MKKII — unanBuyanpHble KOHCYIbTAlMHU MO KYpCOBBIM MpoekTam/padoram; ['K- rpymnmnoBsie KOHCYIbTAlUU 110 pa3aeaam




muctumuael; CP — camoctosrensHas padora cryaenta; MKP — nnas konraktHas padota; TK — Texymmii KoHTpoib; [TA — nmpomexyTouHas
aTTecTalus



3.2 KpaTkoe coaep:kaHue pa3iejioB
1. lloozomoska oannvix 8 npoyecce Data Mining 6 ycarosuu 601buux OaHHbIX

1.1. BBenenue B mpo0OsieMy OOJBIITUX JTaHHBIX
3agaun Data Mining. Ko Takue Data Scientist u Data Engineer. [Ipo6nemaruka Big Data.

1.2. O6paboTka naHHBIX B ycinoBusax Big Data

Metoabl 00pabOTKM JaHHBIX. MeTonbl CHMXKEHHUs pa3MepHOCTH. [IpokisiTHe pa3MepHOCTH.
Mertonbl BblIIECICHUS PU3HAKOB: METOJ| IJIaBHBIX KOMIIOHEHT, AHAIN3 HE3aBUCHUMBIX KOMIIOHEHT.
Metoasl  orTOOpa NPHU3HAKOB: JKaHBIE aNTOPUTMBI  OTOOpa TPU3HAKOB, TEOPETHKO-
UH(POPMALIMOHHBIE METObI, CTATUCTUYECKHUE METO/bl. COMIUIMHT B YCIOBUAX OOJBIIUX AAHHBIX —
HOCTpoeHKe o0y4aromux MHOKeCTB (Active learning, semi-supervised sampling).

2. Mooenv MapReduce obpabomxu bonviuux 06vemos 0aHHbIX

2.1. Texnonoruu paboOThI C OOJIBIIUMH TAHHBIMU
ObGnaynsie Boluncnenusi. Wneum Big Data (BD). MacmrabupoBanue TOpU30OHTalIbHOE U
BeprukanbHOe. TexHomoruss MapReduce (MR). Dxocucrema Hadoop.

2.2. @aiinoBas cucrema HDFS

@aiinosas cucrema GFS, HDFS. Jlna kakux 3amau mogxomut (aitnoBas cuctema HDFS.
OcuoBubie komnoHeHTel HDFS: NameNode, DataNode. ®aitner 1 6;10ku 8 HDFS. HDFS Shell u
OCHOBHBIE KOMaHJbl. OCOOCHHOCTH MpU paboTe C OOJIBIIUMH AAHHBIMH — PEIUTMKALMS, 3alHCh
JIAHHBIX.

2.3. Texnonorus MapReduce

Texuonorust MR — knaccudeckast cxema. Ympasienue komanaamu — JobTracker, MapTracker.
Ha kakux mammnax nydire 3amyckath 3amanus. Jtansl MR: Map, Reduce, Combine, Partition.
[Tporpammusiii uaTepdeiic npunoxenus Hadoop. [Ipumepsl anroputMoB paboOThI ¢ JaHHBIMH IO
texHosoru MR. I'padsr B MR.

3. Cospemennble mexHono2uu 0opabomru 6oabux 00bemMos OaAHHbIX

3.1. UHCTpyMEHTHI XpaHEeHUs U 00paOOTKU OOJIBIITUX KOJUICKITHI

BricokoypoBHeBas miardopma Pig amst aHanmza u 0OpaboTku OojplMX Koutekuuit. Hive -
SQL-mono6nas CYB/] matdopmer Hadoop. NoSQL texuomorun. OTiwgusi OT pesSIUOHHBIX 0a3
nanHbix. [IpeacraBurenn NoSQL-CYB/I: HBase, Cassandra.

3.2. Texnonoruu obpabotku Big Data
ZooKeeper — cepBUC Ui yIpaBieHUs U KOOPIUHALUU paclpeieIeHHbIX CUCTeM. TeXHOIUTHU
Big Data na s3b1ke Python.

3.3. TeMbl NIpaKTHYECKUX 3aHATHI
HE MIPEAYCMOTPEHO

3.4. TeMbl 1a00paTOPHBIX padoT
1. BnusiHue MeTo0B CAOMIUIMHTA M CHUYKEHHS pa3MEPHOCTH Ha Ka4eCTBO PELICHUS 3a7a4
MAIIMHHOTO O0yUeHUS;
2. IlpumeHeHre COBpEeMEHHBIX OMOIMOTEK JJIs aHaIu3a 00JIBIINX 00bEMOB JTAHHBIX;



3. Ilpumenenue moaenu MapReduce 1st perieHus 3a1a4 aHaTM3a TEKCTOBBIX JTAHHBIX.

3.5 Koncyabranumn

Texywui koumpoas (TK)

1. KoHcynbranuu HampaBleHbl HA MOJyYeHHUE WHAWBUAYAIBHOTO 33JaHUS JJIsS BBHITIOJHEHUS
KOHTPOJIBHBIX MEpOTpUATHiA 0 pazaeny "lloaroroBka manHbeiX B mporecce Data Mining B
yCIIOBUU OOJIBIIUX JaHHBIX .

2. Koncynpranuu HampaBlieHbl HA MOJIyY€HHUE WHAUBUAYAIBHOTO 3aJlaHUS JJIS BBHIIOJHEHUS
KOHTPOJBHBIX Meponpusituii mo pazaeny "Mogens MapReduce o0OpaboTku OOIBIINX
00BEMOB JaHHBIX".

3. KoHcynbTanmu HarpaBiIeHbl Ha MOTYYCHUE WHIWBUIYATbHOTO 3aJaHUS IS BHIMOJTHCHUS
KOHTPOJbHBIX Meponpusatuii 1o paszzaeny "CoBpeMEHHbIE TEXHOJIOTHMH 00paboTKH
00JIBIIMX 00BEMOB TAHHBIX".

3.6 TemaTnka KypcoBbIX IPOEKTOB/KYPCOBBIX padoT
KypcoBoii mpoekT/ pabota He MpeayCMOTPEHBI



3.7. CooTBeTCTBHE Pa3/1eJIOB IHCHHMILIMHBI U OpMHUPYEMBbIX B HUX KOMIIeTEeHIIU

Howmep paznena
JTUCIUIUTUHEI (B

OueHo4yHOE CPEACTBO
(TUII ¥ HAUMEHOBAHHUE)

3amaHupOBaHHBIE PE3yAbTaThl 00YUEHHUS MO TUCIUIUINHE Konpt
COOTBETCTBUHU C
(B cOOTBETCTBUHU C pazjesioM 1) WHJIUKaTOPOB 1.3.1)
1] 2] 3
3HaTh:
METO/Ibl CHHYKEHHUS PA3MEPHOCTH BEIOOPOK OOJIBIIIOTO 00beMa JJIs JlaGopaTtopHnas pabora/3amura
MIPOBEACHUS UX aHATIN3a UJ-1rkc2 + nabopaTopHoi padboTsr Nel
TectupoBanune/Konrponsnas padora Nel
COBpPEMEHHBIC TTOIXO0/IbI K HHCTPYMEHTHI pa0OTHI ¢ OOJIBIITIM V-2 + + TectupoBanue/KontposbHas padora Ne2
00BbEMOM JaHHBIX i
Ymersb:
MIPUMEHSITh COBPEMEHHBIC TEXHOJIOTHH JIJISl PEIICHMSI 32191 JlaGoparopHas pabora/3ammura
00paboTKHU M aHaIu3a OOJBIINX JTAHHBIX C LIETBI0 YBEIUYCHUS NA-1nk-2 + nabopatopHoit paboTsr No3
KauecTBa
npuMeHsTh MoAens MapReduce st mpoBeieHns: BEIUKMCICHHUM HaJ VT-2m1c2 + JlaboparopHnas pabota/3amura
O0JBITUMU 00bEMaMU JTAHHBIX ' nabopaTopHoi paboTel No2
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4. KOMIIETEHTHOCTHO-OPUEHTAPOBAHHBIE OIIEHOYHBIE CPEJICTBA JUIA
KOHTPOJISI OCBOEHMS PE3VJIbTATOB OBYUEHMS 11O JUCIMUIIIMHE
(TEKYIIU KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHASI ATTECTALMSA
1O JUCLMILINHE)

4.1. Tekymuii KOHTPOJIb yCIIeBA€MOCTH
3 cemecTp

Dopma peanmzanuu: KoMrboTepHOE 3a/1aHHE
1. 3amuTa naboparopuoit padotel Nel (Jlaboparopras paboTa)
2. 3amuTa 1aboparopHoii padotel Ne2 (JlabopartopHas padbora)
3. 3amura naboparoproii padoter Ne3 (Jlaboparopnas padoTa)
4. KontposasHas paborta Nel (TectupoBanue)
5. Kontponbnas pabota Ne2 (TectupoBaHue)

BaHHLHO-peﬁTHHFOBaH CTPYKTYpa JUCHUIUIAHBI SABJIACTCA ITPUTTOKCHUCM A.

4.2 Ilpome:KyTOYHAS aTTeCTALMS 10 JUCHUIIMHE

3auem ¢ oyenxou (Cemecmp Ne3)
Ouenka ompenensieTcss B cOOTBETCTBUU ¢ [lonoxkeHneM o OaIbHO-PEUTHHTOBOM CHUCTEME ISt
crynentoB HUY «MOW» Ha 0oCHOBaHMHU CEMECTPOBOM U aTTECTALIMOHHON COCTABIISFOIIUX.

Ipumeuanue: ONieHOYHBIC MAaTEPUANTHI TI0 JUCIUILIMHE TPUBEICHBI B (DOH/IEC OIICHOYHBIX
marepuasioB OITOII.

5. YYEBHO-METOANYECKOE OBECIIEYHEHUE JUCHUIIJINHbI

5.1 IleyaTHbI€ ¥ JIEKTPOHHbIE U3TAHUA:

1. [IpocTo 0 GonbIMX JaHHBIX : Tiep. ¢ anri. / J. ypsun, u ap. — M. : Dxemo, 2015 . — 400 c. —
(bubnuorexa Coepbanka ; T.58) . - ISBN 978-5-699-85807-1 .;

2. Mannunr, K. JI. Beenenue B unpopManmonsslii nouck : nep. ¢ auri. / K. JI. Mannusr, I1.
Parxasan, X. Ilrotite . — M. : Bunbamc, 2011 . — 528 c. - ISBN 978-5-8459-1623-5 .;

3. @nax I1.- "MamunaHoe o0yuenue. Hayka u MCKyccTBO OCTPOEHUS alrOPUTMOB, KOTOpPbIE
u3BIIEKalOT 3HaHus u3 nanHbx", U3natensctBo: "JIMK Ilpecc", Mocksa, 2015 - (400 c.)
http://e.lanbook.com/books/element.php?pll_id=69955.

5.2 JIunieH3MOHHOE M CBOOOHO pacnpocTpaHseMoe NPOrpaMMHoe obecrneyeHue:
. Office;

. Windows;

. VirtualBox;

. Apache Cassandra;
. Apache Hadoop;

. Apache Hbase;

. Apache Pig;

. Apache Spark;

. Apache ZooKeeper;
10. Jupiter Notebook;
11. OC CentOS.

OO NO O WN B
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5.3 UaTepHeT-pecypcsl, BKJAIOYas NpodeccHOHAIbHBIE 0a3bI JaHHBIX 1 HH(POPMAIIHOHHO-

CIIPpaBOYHbBIC CUCTEMBI:

1. 3BC Jlans - https://e.lanbook.com/

2. 3BC "YHuBepcuTeTcKasi 0u0JMOTEKAa OHJIAlNH" -

http://biblioclub.ru/index.php?page=main_ub_red
3. Hayunas 3;1ekTpoHHas 0udamoreka - https://elibrary.ru/
4. ba3a nannbix Web of Science - http://webofscience.com/
5. ba3za gaunbix Scopus - http://www.scopus.com
6. HaimonasbHasi 3JieKTPpOHHAs1 oubmoTeKa - https://rusneb.ru/

7. 9BC "KoncyabTanT ctyaenra' - http://www.studentlibrary.ru/

8. Dnexrponnas o6udmoreka MOU (36 MOH) - http://elib.mpei.ru/login.php

9. ITopTan oTKPLITHIX AaHHBIX Poccuiickoii ®@exepanuu - https://data.gov.ru

10. ba3a oTKpBITHIX JaHHBIX MUHHCTEPCTBA TPYAA U CONUANBbHOI 3aUTHI PD -
https://rosmintrud.ru/opendata
11. ba3a OTKPBITHIX JAHHBIX NPO(EeCCHOHAJIBLHBIX CTAHAAPTOB MUHNCTEPCTBA TPYAA U
connajbHoi 3amuThl PO - http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-
blok/natsionalnyy-reestr-professionalnykh-standartov/
12. ba3a oTKPBITHIX JaHHBIX MUHHCTEPCTBA IKOHOMHUYECKOT0 pa3BuTus PP -

http://www.economy.gov.ru

13. ba3a oTKpbITHIX JaHHBbIX PochuumonnTopunra - http://www.fedsfm.ru/opendata
14. DnexTponHas oTkpbIiTas 06a3a naHHbIX '"Polpred.com O630p CMHU" -

https://www.polpred.com

15. Uudopmanmnonno-cnpapoynas cucrema «Kogexc/Texakemepr» - Hitp:\\proinfosoft.ru;

http://docs.cntd.ru/

16. HauuoHa bHBII MOpPTAaJI OHJIAKH 00yyeHusi «OTKpbITOE 06pa3oBanue» - https://openedu.ru
17. O¢puunanbHblii caiiT @egepaabHOr0 areHTCTBA M0 TEXHUYECKOMY PeryJMpOBAHUIO H

MeTpoJioruu - http://protect.gost.ru/
18. OTkpbITasi yauBepcuterckas nupopmannonnas cucrema «POCCHSA» -

https://uisrussia.msu.ru

6. MATEPUAJIBHO-TEXHUYECKOE OBECHHEYEHHUE JUCHUITJIMHBI

Tun nomenmeHus Homep aynuropumn, OcHamenune
HAHMEHOBAaHHe
Y4eOHble ayAUTOpUU IS M-307, YueOHas CTOJI TIPETo/IaBaTes, CTON yueOHBIH,
MPOBEICHUS JIEKITMOHHBIX ayIUTOpHUs CTYJI, TOCKa MEJOBas, MyJIbTUMEIUMHBIN

3aHATUH U TCKYLICTO

IIPOEKTOP, IKPaH

KOHTPOJIA K-120, MammHHBIH 321 cepBep, KOHJAUIUOHED
NBI]
Y4eOHble ayAUTOpUU IS M-304a/1, YuyeOnas CTOJI IIPENOAABaTENs, CTOMI
IPOBEJCHUS nabopaTopus KOMITBIOTEPHBIN, CTYII, KOMITBIOTEPHAs

71a00paTOPHBIX 3aHATUH

MOJCIIMPOBAHUSA CUCTCM
1 aHaJIM3a JaHHBbIX

CeThb ¢ BBIXOAOM B MHTEpHET, 0CKa
MapKepHasi, KOMIIbIOTEP NEPCOHATbHBIN

K-120, MamuHHBIN 3271

cepBep, KOHIUIIMOHEP

HBII
Y4eOHble ayAUTOPUH IS M-307, YueOHas CTOJI TIPETIO/IaBaTesl, CTOJ yUueOHBIH,
MIPOBEJICHUS ayIuTOpHUSs CTYJI, TOCKa MEJI0Bas, MyJIbTUMETUMHBII
MIPOMEKYTOUHOMN IIPOEKTOP, IKpaH
aTTeCTaluu K-120, MammHHbI1 3211 cepBep, KOHAUIUOHED
HBI],
Iomemmenus mis HTB-303, CTOJI KOMITBIOTEPHBIN, CTYJI, CTOJ
CaMOCTOSITENILHOM paOOTHI KomnbrorepHsiii MHMChbMEHHBIN, BEIIaIKa IS OJICHK b,

YUTAJILHBIN 3aJ1

KOMITIBIOTCPHAA CETh C BBIXOJIOM B
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HNHTepHeT, KOMIBIOTEP MEPCOHATBHBIN,
IIPUHTEP, KOHIUITUOHED

TTomerenust misa
KOHCYJIbTUPOBAHUS

M-304a/2, Yuebnas
naboparopus
MOJICJTUPOBAHUS CUCTEM
Y aHaJIM3a JaHHBIX

Kpeciio pabodee, CTOJI MPernoaaBaTes,
CTOJ y4eOHBIH, Ty, mKad 1is
JOKYMEHTOB, IIKaQ VIS OICHKIbL,
KOMITBIOTEPHAsI CETh C BBIXOJIOM B
HHTepHeT, KOMIIBIOTEP MEPCOHATIBHBIN

Ilomemmenust misa
XpaHeHus: 000pyI0BaHUS
¥ y4eOHOT0 UHBEHTaps

M-309, KnamoBas

CTOJI, CTYJI, IIKad 11 XpaHESHUs
MHBEHTAps

M-301/1, Knagosas

CTYJ
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

HHTCHHCKTY&JIBHI)IG I/IH(i)OpMaHI/IOHHBIC CHCTCMBI

(Ha3BaHME AUCIMILIMHBI)

3 cemecTp

HepequL KOHTPOJIBHBIX MePOHpHﬂTHﬁ TEKYIIET0 KOHTPOJIA yCII€BAEMOCTH MO JUCHUIIJIMHE:

KM-1
KM-2
KM-3
KM-4
KM-5

Kontponbnas padora Nel (TectupoBanue)

3ammra naboparopHoii pabotsl Nel (JIaGoparopnast pabora)
3amura nabopatopHoii padoTer No2 (JIabopaTopnas padoTa)

Konrponsnas padora Ne2 (TectupoBanue)

3amura mabopatopHoit padoter Ne3 (JIabopaTopnas padoTa)

Buja npoMexyTouHOi aTTecTanMu — 3a4€T C OLICHKOM.

Nunekc KM- | KM- | KM- | KM- | KM-
Howmep Pa3gen auciuIninHbl KM: L 2 3 4 0
pasjena Al et Henens 3 6 12 13 15
KM:
1 [TonroroBka naHHbIX B npoiecce Data Mining B
yCJIOBHH OOJIBIINX JAHHBIX
1.1 Beenenue B mpobieMy OONBIINX JaHHBIX + +
1.2 OO6paboTtka naHHbIX B ycnoBusx Big Data + +
2 Mozens MapReduce 00paboTku 606X 00BEMOB
IAHHBIX
2.1 TexHonoruu paboTsl ¢ OONBIIUMHU TaHHBIMU + +
2.2 ®daiinosasg cucrema HDFS + +
2.3 Texnonorus MapReduce + +
3 CoBpeMeHHbIE TEXHOJIOTUN 00pabOTKH OOIbIINX
00BEMOB JAHHBIX
31 HNHCcTpyMEeHTBI XpaHEeHUs! U 00paObOTKH OOJIBIINX + +
' KOJIIEKIINH
3.2 Texnomorun 06padotku Big Data + +
Bec KM, %: | 10 20 30 10 30
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