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1. IlepeyeHb NJIAHMPYEMBIX Pe3yJbTATOB 00yUeHHs MO JUCHHUILINHE,
COOTHECEHHBIX C IVIAHUPYEMbIMH Pe3yJIbTATAMHU OCBOEHHS MPOTrPaMMBbI

1.1. Mucuummumua Bb1.B.06 «Co6op, 00paboTka M XpaHEHHE paclpeleeHHBIX ITaHHBIX)»
o0ecreynBaeT OBJIaICHUE CIIEeYIOIUMI KOMIETEHLIUSIMHU:

Kon HaumenoBanue Kox HaunmenoBanue JTamna
KOMIIETEHIIMM | KOMIIETCHIUU Jrarna OCBOCHHS | OCBOCHHS KOMIIETEHLINU
KOMIETCHLIUU
[TKc-3 CriocoOeH BBISBISATD, [TKc-3.1 Crocoben k orbopy #
(dbopMupoBaTh u (hopMUPOBaHUIO cocTaBa
COIJIaCOBBIBATh COOCTBEHHBIX u
TpeboBaHUs K npuoOpeTaeMbIX JaHHBIX U
pe3yJibraraM uHpOpMAIMU C yKa3aHUEM
aHAJIMTUYECKUX paboT MCTOYHUKOB  JaHHBIX U
C IPUMEHEHUEM YCJIOBUU UX MOJYYCHUS
TEXHOJIOTUH OO0JIBIINX
JTAHHBIX
1.2 B pe3ynbrate 0CBOSHUS NUCHUIUIMHBI Y CTYIAEHTOB JOJKHBI ObITH CPOPMHUPOBAHBI:
[Tpodeccuonansusie | Ko JTana PesynbTathel 00y4yeHus
nericTBus OCBOCHUS
KOMITCTCHIINT
BEJICHUE [1Kc-3.1 HA YPOBHE 3HAHUI:
AHAJIINTUYECKON e MeTozp! pa3paOOTKH OTYETHONW aHATTUTUIECKOM

PICATCIIBHOCTHU B
00JIACTH SKOHOMUKH

JIOKYMEHTAaINH

o CoBpeMEHHBIH OMBIT UCTIOJIL30BAHMUS aHATIH3a OONBIITHX
JAHHBIX

e MeTo/1bl yIIpaBJICeHUS KU3HEHHBIM IukiioM UT-
HHPACTPYKTYPHI OPraHU3aLUuN

e MeToibl ynipaBieHus npoekTaMu co3aanust UT-
HHPPACTPYKTYPHI OPraHU3aLUH

e CoBpeMeHHBIE METOABI 1 HHCTPYMEHTAIIbHBIE CPEICTBA
aHaJIM3a OOJIBIINX JAHHBIX

e PexoOMEHJAINH 1 OTIBIT NCIIOJIh30BaHMSI METOJIOB aHAJIM3a
OONBIINX JaHHBIX

e PexoOMEHJAIMH 10 HCIIOJIB30BaHUIO, OBIT UCIIOJIB30BAHUSA 1
WHTETPAIH COBPEMEHHBIX HHCTPYMEHTAIBHBIX CPEJICTB
cOopa, xpaHeHus1, 00pabOTKN 1 aHAIHM3a OONBIINX JTAHHBIX

e MeTo/bl HHTEPIIPETANNY ¥ BU3YAITH3AINH OOJBIINX TaHHBIX

e lcTounnku nH(GOPMAINH U YCIOBHS WX UCIIOIB30BAHUS

e MeTo/bI H3BIICUEHUSI MHPOPMAITUK U 3HAHUH W3
FETEPOreHHBIX, MYJIbTH CTPYKTYPUPOBAaHHBIX,
HECTPYKTYPHUPOBaHHBIX NCTOYHUKOB, B TOM YHCJIE IPU
TTIOTOKOBOM 00paboTKe

e CoBpeMeHHas TeXHOJoTn4Yeckas HHQpacTpyKTypa
BBICOKOIIPOU3BOAUTEIBHBIX U PACIIPENECIICHHBIX BBIYUCICHHUN

e Metoapl obecriedeHns U OLIeHKH KadecTBa WHpOopMaIiu

HA YPOBHE YMEHUIi:

e AnanTHpOBaTh U Pa3BEPTHIBATH MOJIEIH B IPEAMETHOM cpesie

e [IpoBeneHue cpaBHUTENHHOTO aHAIN3a M BEIOOpA METOAOB U
METOAMK aHalu3a OOJIbIINX JaHHBIX U COCTABICHHUE
PEKOMEHIAINH 0 UX MCIIOIb30BAHUIO, OLICHUBATh YCIOBUS




ux HpI/IO6p€T€HI/I$I X UCIIOJIB30BaHUA

e Pazpaborka crnerudukaiyu U OnucaHus pa3padaThIBAEMBIX
METOA0B H
WHCTPYMCHTAIbHBIX
COOTBETCTBHH C TPEOOBAHUSIMH TSXHHUYECKOTO 3aJITaHUS

METOJMK  aHaJIn3a
CpenCTB

NI

OOJIBIINX
ux

KOMIIOHCHT B

JaHHBIX,

pacueTe CTpYKTYpbl JUCIUIUIMHBI IPUMEHEHBI aKaJeMUUECKHE Yachl (aK.4.).

— mucimmuinaa  bB1.B.06

2. O0beM u MecTO IMCHUILIHHBI B cTpyKTYype OIT BO

O6mmit 06pem nucturuinHbl 5 3E (180 ak.4./135 actp.u.). B nensx mianupoBaHus, Ipu

KonuyecTBo akageMHYeCKUX 4acoB, BBIICICHHBIX Ha 3aHSITHUs JICKIIMOHHOrO THma — 16
aK.d., 3aHATHS CEMHUHAPCKOTo ThNa — 48 ak.d.; Ha cCaMOCTOATENbHYIO paboTy oOydatouuxcs — 78
aK.4. ¥ IPOMEKXYTOUHYIO aTTeCTalHIo0 — 36 aK.4.

MecTo AMCUMILIUHBL B CTPYKTYype 00pa30oBaTelbHOM MpOrpaMMbl:

u3ydaercs B 3 ceMecTpe Ha 2 Kypce;
— TUCLUIUTMHA PeaTu3yeTcs MOCIe U3YYeHHs U CIUIIIHH!
SKOHOMHYECKast HH(popMaTHKa (B 00beMe OakamaBpuara);
— IUCIHILIMHA MOXKET PEaTN30BaThCsl YACTUYHO WM MOJHOCTBIO ¢ puMeHeHneM D0 u/umu
JOT. YueOHble MaTepHalibl AMCUUILUIMHBI pa3MeLIaloTcs 1o ajapecy Ims.ranepa.ru

— (hopma MpoMexKyTOUHOI aTTEeCTAH — FK3aMEH.

3. CoaepxaHue H CTPYKTYpPa AUCHMIIHHBI

«Coop, 00paboTka W XpaHEHUE pPACIPEACICHHBIX TaHHBIX)»

Tabnuna 2.
O0BeM OUCIHHUIUINHEL, aK. 4ac./dyac dopma
KonraktHas pabota TEKYIIETO
HanmenoBanue Tem obydaromuxcst ¢ KOHTPOJIS
Ne /it .
(pazmenoB) Bcero MpenoaaBaTenemM CP yCIIeBaEMOCTH ,
10 BU/IaM y4eOHBIX 3aHATHI IIPOMEKYTOUYHOMN
JI | JIP | 113 | KCP aTTeCTaluu
Ounas ¢popma o0yueHus
Tema 1 | PacnpeneneHHbIH aHATTN3 16 2 6 8 Omnpoc
mauaeix B OLAP cuctemax.
Tema2 | Data Mining B peaibHOM 18 2 6 10 Omnpoc
Bpemenn (Real-Time Data
Mining)
Tema3 | V3BrneueHue 3HaHUI U3 18 2 6 10 Omnpoc
Web — Web Mining
Tema 4 | IIporpamMmupoBaHue 18 2 6 10 Ormpoc
oneparmii ¢ RDD. Pabota ¢
napaMy KJio4/3HaueHue
Tema 5 | BeIOJIHEHKE B KIIaCTEPE 18 2 6 10 Ompoc
Tema 6 | Spark SQL 18 2 6 10 Ompoc
Tema7 | Spark Streaming 18 2 6 10 Ompoc
Tema 8 | MammuHHOE O0YYEHUE C 18 2 6 10 Ompoc,
MLIib I3 (1-8),
KP (1-8)
2 Koncynpramms
IIpomexxyTouHas aTTecTanus 36 - - Ok3aMeH
Beero: 180/ 16/ 48/ 78/
135 12 36 58.5

IHpumeuanue: * popmvl mexyujeeo konmpoius ycneeaemocmu. onpoc (0), konmponvnas paboma (KP)
Ipumeuanue **: @ pamkax YKa3auHOU KOHMAKMHOU pabomvl ¢ 00YYAIOWUMUCH YYeOHble 3aHAMUS MO2Yym
nposooumscs ¢ ucnoavzoganuem JOT u/unu 30




Coz[epmalme AUCIHHUITIMHbI

Tema 1. Pacnpeoenennsiit ananus oannvix 6 OLAP-cucmemax.

MmuoromepHas mozenb faHHbIX. Onpenenenue OLAP-cucrem. KonuenryaibsHoe
MHOI'OMEpHOE IIpeJCcTaBIeHHE: ABeHaaaTh npaBui Koana; nononHurensHsle npasuia Konna;
tecT FASMI. Apxurexkrypa OLAP-cucrem: MOLAP, ROLAP, HOLAP.

Cuctembl MOOMIIBbHBIX areHToB. OCHOBHBIE MOHATHUA. CTaHIapThl MHOTOAr€HTHBIX
cucreM. CrcteMbl MOOMIIBHBIX areHTOB. Crcrema MOOWIbHBIX areHToB JADE.

Vcnonb3oBaHne MOOUIIBHBIX areHTOB Ul aHalu3a JaHHbIX. [Ipobaemsl pacnipesieneHHoro
aHaJM3a IaHHBIX. ATEHTHI-aHAJTUTUKHA. BapuaHThl aHanu3a pacrpeeieHHbIX JaHHbIX.

Cuctema aHanmM3a paclnpeieleHHbIX JaHHbIX. OOLIHM MOIX0A K peaan3alyi CUCTEMBI.
ArenT 17 cOopa unpopmarmu o 6aze TaHHBIX. ATEHT Ui cOopa CTaTUCTHYECKONW HHPOPMALIUU
0 JJAaHHBIX. ATeHT JJIs pelIeHus] OJHOH 3a/1a4i MHTEJUIEKTYaJIbHOI0 aHaIu3a JaHHbIX. ATeHT JUIs
pelIeHNs HHTErPUPOBAHHOM 3a/1a4i UHTEJUIEKTYaIbHOI'O aHAJIN3a JAHHBIX.

Tema 2. Data Mining ¢ peansnom epemenu (Real-Time Data Mining).

Wnes Data Mining B peaqbHOM BpeMeHHU. AJTanTalis CUCTEMbI K 001l KOHIEIIHH.
AnanTtuBHas 100br9a naHHbIX. Ctatnueckuit Data Mining u Data Mining B peaqbHOM BpeMEHH.
[Tpumenenue Data Mining B peaibHOM BPEMEHHU.

Pexomenpnarenbubie Mamuubl. Kitaccugukanms pekoMeHaarenbHbix MamvH. [1oaxon Ha ocHOBe
conepskanus. CoBMecTHOE (GUIBTPOBAHUE. AHATIN3 PHIHOYHOM KOP3UHBI U CEKBEHIIUATbHBIN
aHayn3. YcuieHue oOy4eHus U areHThl.

WNuctpymentst Data Mining B peaibHOM BpeMeHH!

Tema 3. H3eneuenue snanuit uz Web — \Web Mining

Web Mining. IIpoGnemsr ananusa wuHpopMarmu wu3 Web. IlpoGnembl aHanm3a
uHpopmauuu u3 Web. Dranst Web Mining. Web Mining u apyrue MHTEPHET-TEXHOJOTHH.
Kareropun Web Mining.

Metonsl u3BneueHuss Web-koHtenTa. W3Brneuenue Web-koHTeHTa B Ipolecce
uH(popMalmoHHoro noucka. Mzsneuenne Web-koHnTeHTa st popMupoBaHus 0a3 TaHHBIX

Wzpneuenne Web-ctpyktyp. IlpencraBnenne Web-crpykryp. Onenka BaxkHoctu Web-
ctpyktyp. [lorck Web-nokymeHToB ¢ yuetom rumnepccsuiok. Knacrepuzanus Web-cTpyKkTyp.

HccnenoBanne wucnosnb3oBanus Web-pecypcoB. Hccnenyemas wuHpopmanusa. Otan
MPENPOIIECCUHTa. JTall U3BJICUCHHUS 11a0JIOHOB. DTall aHalK3a Ma0JI0HOB U UX IPUMEHEHHE.

Tema 4. IIpocpammuposanue onepayuii c RDD. Paboma c napamu Knoy/3navenue

OcnoBel RDD. Co3manue RDD. Omnepamuu ¢ RDD. IlpeoGpa3oBanus. JledcTBus.
Otnoxennsle Boruncnenus. [lepenaya ¢pynkuuii B Spark. [Ipumenpsr Ha: Python, Scala, Java.
[Tpocteie Habopsl RDD. Ilpeo6pazoBanue TunoB RDD. Coxpanenue (K31mupoBaHue).

Coznanue HabopoB map. [IpeoOpazoBanus HabopoB nap. ArperupoBanue. I'pynmnupoBka
nanHbiX. Coenunenusi. CoptupoBka. JleficTBus Hay HaOopaMu nap KJro4/3HayeHue. Y paBlieHue
pacnpeneneHueM fAaHHbIX. Omnpenenenue oObekTa ympasieHUs pacnpeaeneHuem RDD.
Omneparuu, Mojy4aromye BeIroAbl 0T HAMW4YMS HH(popMaruu o pacnpeneneHun. Onepanuu, Ha
KOTOpBIe BIUseT Topsanok pacnpeneneHus. I[lpumep: PageRank. CoOGcTBeHHBIE O00BEKTHI
YIPaBIEHUS PaCIpeEIEICHUEM.

Tema 5. Boinonnenue 6 knacmepe

Apxurekrypa cpensl Spark Bpemenu BoinoiHenus. [paiiBep. Ucnonnurenu. Jucnerdyep
KJacTepa. 3amyck nporpammel. Mroru. Pa3sBepTeiBaHne npuiioskeHni ¢ moMomipio spark-submit.
VYmakoBka mporpaMMHOr0 Koaa W 3aBucuMocTeil. COopka MpuioKeHus Ha Java ¢ MOMOIIbIO
Maven. COopka mnpunoxeHus Ha Scala ¢ momompio sbt. KoHdmukTel 3aBHCHMOCTEH.



[TnanupoBanue npuiokeHuit B Spark. J[ucmeruepsl kiactepoB. Jucmerdep kimacrepa Spark
Standalone. Hadoop YARN. Apache Mesos. Amazon EC2. Beibop nucnerdepa Kiacrepa.

Tema 6. Spark SOQL

Bxmouenne Spark SQL B mpunokenus. Mcnonbs3oBanune Spark SQL B mpritoKeHUsX.
WNuanmmanmzanus Spark SQL. ITlpumep mpocroro 3ampoca. HaGopsl mannbix SchemaRDD.
KammpoBanue. 3arpy3ka m coxpaHeHue maHHbIx. Apache Hive. Parquet. JSON. M3 RDD.
Cepsep JDBC/ODBC. Pa6ora ¢ mporpammoii Beeline. JlonroxxuByiipe TaONHIBI ¥ 3alpOCHL.
Oynaknuu, onpeaensemsie nois3oateneM. Spark SQL UDF. HiveUDF. Ilpou3BoauTebHOCTD

Spark SQL.

Tema 7. Spark Streaming

Apxurektypa u abcrpakuus. [IpeoOpazoBanusi ©0e3 COXpaHEHHS COCTOSHHSL.
[IpeoOpa3zoBanusi ¢ coxpaHeHueMm cocrosiHug. Omepanuu BbIBojAa. VCTOYHUKM HMCXOTHBIX
naHHbIX. OCHOBHBIE HMCTOYHMKHU. J[OTOTHHUTENBHBIE MCTOYHMKH. MHOXXECTBO HMCTOYHHUKOB H
pasmepsl  knacrepa. Kpyrimocyrounas paborta. KomupoBaHume B KOHTPOJBHBIX —TOYKAX.
[loBeIIeHHE  OTKAa30yCTOMUMBOCTH  jpaiiBepa. (OTKa30yCTOHYMBOCTH  pabOYMX  Y3IIOB.
OTKa30yCTOHYMBOCTG TpUEMHUKOB. ['apantupoBaHHas oOpabGotka. BeG-unrepdeiic Spark
Streaming. IIpoGiemMbl NPOU3BOIUTENEHOCTH. VIHTEpBall MAaKeTHPOBAaHUS W TPOTSHKEHHOCTH
okHa. Ctenienp mapamwienusma. COopka Mycopa U UCIIOJIb30BAHUEC TTAMSITH.

Tema 8. Mawunnoe ooyuenue c MLIib

Cuctemuble TpeboBaHus. OCHOBbl MalIMHHOTO oOyueHus. Ilpumep: kmaccudukarus
cnama. Tunbl pgaHHbIX. Bekropbl. Anroputmbl. H3BieueHue mnpu3HakoB. CTaTUCTUKH.
Knaccupukanus u  perpeccus. Knacrepuszauumsa. KomnaGoparuBHas — ¢unbTpauus U
pekomennanuu. lloHmwxkenue pasmepHoctu. Orenka wmonenu. CoBETBI U BOMPOCHI
IPOM3BOIUTENBHOCTH. BbiOOp mpusHakoB. Hactpoiika anroputmoB. KsmmpoBanue HabopoB
RDD nns moBropHOro wucnonb3oBaHus. PaspexenHsle BekTopbl. CTeneHb Napajienn3ma.
BeicokoypoBHeBbiit API MammHHOTO 00y4YeHuUs.

4. MaTepuaJibl TeKylIero KOHTPOJIS YCIIeBaeMOCTH 00yJarommxcst U (poH/
OLICHOYHBIX CPeACTB MPOMEKYTOYHOI aTTecTallH 10 ANCHMILJIMHE

4.1. ®opMBI U METOIbI TEKYIIEr0 KOHTPOJISA YCIE€BAEMOCTH.

41.1. B xome peanmzaumu gucuuiuiiael b1.B.06 «CGop, obpaboTka M XpaHeHHe
pacmpeneNeHHbIX JTaHHBIX» HUCIONB3YIOTCS  CIEAYIOIIME METOJBl TEKYIIETO KOHTPOJIS
yCIIEBaEMOCTH 00YYaIOLINXCS: OMPOCHI, IOMAIIHEE 3ajaHle U KOHTPOJIbHast padoTa.

Tema MeToabl TEKYIIEr0 KOHTPOJIS YCIIEBAEMOCTH
Tema 1 Ompoc
Tema 2 Ormpoc
Tema 3 Onpoc
Tema 4 Ormpoc
Tema 5 Onpoc
Tema 6 Ompoc
Tema 7 Onpoc
Tema 8 Omnpoc, TomariHee 3aJaHue 1Mo TeMaMm 1-8, KoHTpoJibHas paboTta 1mo TeMam 1-8

4.1.2. Ixk3aMeH NPOBOJAUTCS ¢ IPUMEHEHHUEM CJIeTYIONIUX MeTOAO0B (CPeACTB): B MHCbMEHHOM
¢dopme B Buie KOHTPOJIBHON PaOOTHI.

4.2. MaTtepuaJjibl TeKyIero KOHTPOJIsl YCIIeBaeMOCTH 00y4YaloMXcst



TunoBble OLleHOYHbIE MAaTEPUAJIbI 110 TeMe 1

Ormpoc:

Pacckaxute 0 cuctemax MOOMIIBHBIX ar€HTOB U OCHOBHBIX MOHATHIX. [IpuBeIuTe mpuMepsl.
[lepeuncnure OCHOBHBIC CTaHAAPTHI MHOTOAreHTHBIX cHcTeM. [IpuBemuTe MpuMepshI
UCIIOJIb30BaHUS.
OnummuTe OCHOBHBIE 0COOEHHOCTH UCTIOIB30BaHUE MOOMIIBHBIX ar€HTOB JIJISl aHAITN3a
JTAHHBIX.
[lepeuncnure OCHOBHBIE MPOOJIEMBI PACTIPEICICHHOTO aHAJIM3a TAaHHBIX.
OnumuTe OCHOBHBIE OCOOCHHOCTH OHATHUSI ATCHThI-aHATUTHKY.
[TpuBeauTe MPUMEPHI aHAIN3A PACIIPEICIICHHBIX JTAHHBIX.
OnwumuTe OCHOBHBIE OCOOCHHOCTH CUCTEM aHajIi3a paclpe/ieiCHHbIX JaHHbIX. [IpuBeauTe
TIPUMEDHI.
Ornummre oOUIMil MOAXOM K peain3allui CUCTEMBI.
Onummre 0CHOBHBIE 0COOGHHOCTHU CUCTEM sl cOopa nHpopmaiuu o 6aze
naHHbIX. [IpuBeauTe MpUMepHl.
OnummTe OCHOBHBIE OCOOEHHOCTH CUCTEM ISl cOOpa CTATHCTUYCCKOW MH(DOPMAIIUN O
naHHbIX. [IpuBeaUTE IPUMEDPHI.
Onumnre OCHOBHBIE OCOOGHHOCTH CUCTEM JIJISl pElIeHHs OJHOM 3a7ja4i HHTEIJICKTYaaIbHOTO
aHaym3a naHHbexX. [IpuBeauTe nmpumep.

Tunosble OlleHOYHbIE MATEPHAJIBI 10 TeMe 2

Ompoc:

Onwumure 0OCHOBHBIE 0COOEHHOCTH cucteM Data Mining B pealbHOM BpEMEHH.

e [IpuBenurte npuMepsl aAaNnTally CUCTEMBI K OOIIEH KOHLIEIIUY.

e OnuumTe OCHOBHbIE 0COOCHHOCTHU aIalTUBHOM J10ObIYa JaHHbIX. [IpuBenTe npuMepsl.

e Onuumre OCHOBHbIE 0COOEHHOCTHU cTatndeckoro Data Mining. [IpuBenute npumMepsl.

e Onuumre OCHOBHbIE 0COOEHHOCTHU MOHATH "PexkoMenaarensHble MamuHbl". [IpuBeaure
MPUMEPHI UCIIOJIb30BAHUS.

e [IpuBenure KIaccuPUKAUIO PEKOMEHIATENbHBIX MAIIHH.

e Onumure OCHOBHBbIE OCOOEHHOCTH CYILECTBYIOIINX MHCTpYyMEHTOB Data Mining B pearbHOM
BpPEMEHH.

Tunosble oleHOYHBbIE MaTepHaJIbI 10 TeMe 3

Ompoc:

e Web Mining. I[lepeuncnute ocHOBHBIE MpoOIeMbl aHaIM3a HHPopManuu u3 Web.

e Onumure ocHOBHbIE ocoOeHHOCTH U 3Tanbl Web Mining. [IpuBeaurte npumepsi.

e Onumure OCHOBHbIE 0COOEHHOCTU M MeTO/1bI N3BIeueHuss Web-kontenra. [lpusenure
IpUMep.

e OnuumTe OCHOBHbIE OCOOCHHOCTH M METO/IbI U3BJIeUeHre Web-KoHTeHTa 171 pOpMUPOBaHUS
6a3 nanubIx. [IpuBenure npumep.

e Onumure OCHOBHbIE 0COOEHHOCTH U METObI orcka Web-J0KyMEHTOB C y4eTOM
TUIEPCCHIIOK.

e OmnuiMTe 0OCHOBHBIC 0COOCHHOCTHU | ATarbl Web-mining.

Tunosslie oLleHOYHBIE MaTEepHAJIbI 110 TeMe 4
Ompoc:

Onwumute ocHoBHBIE ocoOeHHOcTH RDD. IlpuBenute npumepsl.

Onummre ocCHOBHbIE 0cOOeHHOCTH KoHIenuH "OTi0oKeHHbIe BerurciaeHus". Onummre
OCHOBHBIE 0cOOeHHOCTH nepenaun pyHkiuii B Spark. IlpuBeaure npumeps! Ha: Python,
Scala, Java.

Onumute ocHoBHBIE ocoOeHHocTH: [IpocTrie Habopsl RDD. IIpeob6pazoBanue Tumos RDD.
IIpuBenuTe NpUMEPSL.

OnumuTe OCHOBHBIE OCOOCHHOCTH: CO3/1aHNE HAaOOPOB Tap, NpeodpazoBaHus HAOOPOB map,
arperuposanus. [Ipuseaure npumepsl.



e OnuumTe OCHOBHbIE 0OCOOCHHOCTHU: TPYNIIUPOBKA TaHHBIX, COSTMHEHUS, COPTUPOBKA.
IIpuBenuTe NpUMEpSI.
e JlaiiTe onpenenenue oobekTa ynpasienus pactpenenenuem RDD. Ilpuseaure npumep
orepanuii, MoJy4arorX BbIFOIbl OT HATUYUS UH(OPMALIUY O paclpe/IesIeHUN.
e Onumure OCHOBHBbIE OCOOEHHOCTHU: OMepaluii, Ha KOTOpPbIE BIMIET MOPSAIOK paclpeaeeHusl.
IIpuBenure npumep.
Tunossbie OLlEHOYHBIE MAaTEPHAJIBI IO TeMe S
Ormpoc:
e OnummuTe OCHOBHBIE OCOOCHHOCTH U JaiiTe HEOOXOIUMbIE ONPEICICHHS: APXUTEKTYPHI
cpenbl Spark.
e OnuIMTe OCHOBHBIC 0COOCHHOCTH Pa3BEPThIBAHMS IPUIIOKEHUH ¢ TIOMOIIIBIO spark-submit.
[TpuBenuTe npuMep yIakoBKH IPOrPaMMHOI0 KOAA U 3aBUCUMOCTEM.
e Onummre OCHOBHBIE 0COOEHHOCTH COOPKH MPUIIOKEHHS Ha Java ¢ momoisio Maven.
[TpuBenute mpuMepsl HEOOXOTUMBIX KOMAH]I.
e Onumure OCHOBHbIE 0COOEHHOCTH COOPKHU MpUIIOKEeHHs Ha Scala ¢ mOMOIIIBIO
sbt. TIpuBeauTe mpuMepbl HEOOXOIMMBIX KOMAHI.
e Onummure OCHOBHbIE 0COOEHHOCTH TUTAaHUPOBaHU Npriiokenuid B Spark. [IpuBenute
PUMEPBI HEOOXOIUMBIX KOMaHI.
e Onummre OCHOBHBIC OCOOEHHOCTH AucIieTdepa kiaactepoB Spark Standalone.
e OmnumuTe OCHOBHBIE 0COOCHHOCTH U TIpaBmiia BeIOOpa nucneryepa kiactepa. [losicuure Ha
npumepe.
Tunosbie oleHOYHBIE MaTepHAJIbI 110 TeMme 6
Ompoc:
e Onumure ocHOBHBIE 0coOeHHOCTH BKItoueHus Spark SQL B mpunoxkenus. [Ipusenure
TIPUMEPBHI.
e Onumure OCHOBHbIE 0COOEHHOCTHU ucnob3oBaHus Spark SQL B mpuiioxxenusix. Onumunre
OCHOBHBIE 0cOOeHHOCTH ucnonb3oBanus Apache Hive. [IposicHure Ha nmpumepe.
e OnuumTe OCHOBHbIE 0COOCHHOCTHU HCIIOJIb30BAHMS JJOJATOKUBYIIUX TaOJIMIl U 3aIIPOCOB.
[losicauTe Ha mpuMepe.
e OnuumTe OCHOBHbIE 0COOCHHOCTHU MCIIOJIb30BaHMs (DYHKIIHIM, OnpeenseMbIx
nosib3oBareneMm. [losicHure Ha puMepe.
e Omnumure ocCHOBHBIE 0cobeHHocTH ncnonb3oBanus Spark SQL UDF. [Tosicuute Ha npumepe.
Tunosble OLlEHOYHbIE MAaTEPHUAJIbI 110 TeMe 7
Ompoc:
e Onumure apxXUTEKTypy U aOCTPaKLHUIO JUIsl TOTOKOBON 00pabOTKH.
e OmnumuTe OCHOBHBIE OCOOCHHOCTHU MCIIOIB30BaHUS ISl TOTOKOBOWM 00pabOTKHU: orneparuit
BBIBOJIa, UICTOYHUKH UCXOJHBIX NaHHbIX. [[oscHUTE Ha TpuMepe.
e OnummMre OCHOBHBIE 0COOEHHOCTH KOoHIenuHu "['apanTupoBanHast 0opadoTka.
e OnuumTe 0OCHOBHbIE 0COOCHHOCTH MCIIOJIb30BAaHUSI TPOOIIEMBI
npousBoauTenbHOCTH. [losicHuTe Ha mpuMepe.
TunoBbie OLEHOYHBIE MAaTePHAJIbI IO TeMe §
Omnpoc:
e OnumuTte OCHOBHBIE MOIX0/IbI HCTIOIB30BaHus 6nbauoTexkn MLib. [loscaute Ha mpumepe.
OnuimmTe OCHOBHBIE THUIIBI TaHHBIX OuOnroreku MLib. [losicaute Ha mpumepe
e Onumure ocHOBHBbIE ocoO0eHHocTH MLib, cBsizaHHbIE ¢ BHIOOPOM IMPU3HAKOB M HACTPOHKH
anroputmoB. [losicauTe Ha mpumepe.
e OnuumTe OCHOBHbIE 0COOEHHOCTH BBICOKOYpOBHEBOTO API MammHHOr0 00y4eHusl.
[TosicuuTe Ha npumMepe.

Jomarmaee 3aganue:



Bcerpoiite npetoskeHHbIN MpemnoaaBareeM Metoa u3 oubmmoreku Scikit-learn (http://scikit-
learn.org/stable/) B 6ot Slack-statsbot(https://github.com/backspace/slack-statsbot).

Konrponsnas pabora:
JUisi Tpeayio)KEHHOTo mperojaBaTesieM Ha0oOpa HaHHBIX /I 3aBUCHMOHM  IepEeMEHHOM
OTIpeIeNIUTE ONTUMAIBHBIN HA0Op MPU3HAKOB M HACTPOUTE aJTOPUTM MALUTMHHOTO O0Y4EHUS s
HOCTPOCHUSI Ki1accu(prKaTopa.

4.3. OneHoYHbIE CPeACTBA IJIsl IPOMEKYTOYHOI aTTecTalMH.

4.3.1. IlepevyeHb KOMIIETEHIIUIi ¢ yKa3aHHEM 3TanoB UX (JOPMUPOBAHUS B NpoLecce
0ocBOeHHs1 00pa3oBaTe/ibHOI mMporpamMmmbl. [loka3zaTean U KpUTEpUH OLEHUBAHUS
KOMIIETEHIHI ¢ Y4€TOM 3Tana ux (popMHPOBAHUS.

Kon HaumenoBanue Kon HaunmenoBanune JTara
KOMIIETEHIIUM | KOMIIETCHIIUU JTamna OCBOCHHMS | OCBOCHMSI KOMIIETEHINH
KOMIICTECHIINH
[TKc-3 Crnioco0OeH BBISBIATD, [TKc-3.1 Crocoben k orbopy H
¢dbopmupoBath U (hopMHpPOBaAHHUIO cocTaBa
COI'JIACOBHIBATh COOCTBEHHBIX u
TpeOOBaHUs K npruoOpeTaemMbIX JaHHBIX |
pe3yiabTatamMm UHPOpPMALIUUM C YKa3aHUEM
AQHATTUTHYECKUX PadoOT UCTOYHUKOB  JAHHBIX |
C IPUMEHEHUEM YCIOBUH UX NOJTY4YEHUS
TEXHOJIOTUI OO0JIbIINX
JAHHBIX
Oran oCcBOEHUs Iloka3arens oneHUBaHUS Kpurepuii oneHnBanus
KOMIICTCHIITUN
I1Kc-3.1 Criocoben K oTbopy u | Ilonumaer um MoxxeT 00OCHOBAThH
(bopMHUPOBAHHTO CcOoCTaBa | IEJIECO00Pa3HOCTh BBIOPAHHBIX

COOCTBEHHBIX W MpHOOpEeTaeMbIX | COOCTBEHHBIX M  INPHOOpETaeMbIX
JaHHBIX W wuHQOpMamuu ¢ | JaHHBIX U HHGOPMAIMHU C YKa3aHHEM
yKa3aHHEM HCTOYHHMKOB JaHHBIX W | MCTOYHHMKOB JAaHHBIX M YCJIOBUH HX
YCIIOBHI UX TIOTYYEHUS MOJTyYCHHUS

4.3.2. Tunosble OlleHOYHbIE CPeCTBA.

Bomnpocsl K 3k3aMeny:
e Pacckaxute 0 cucTeMax MOOMJIBHBIX ar€HTOB U OCHOBHBIX MOHATUAX. [[puBeanTe mpumepsl.
e [lepeunciure OCHOBHBIE CTAaHIAPTHI MHOTOAr€HTHBIX cucTeM. [IpuBenuTe mpuMepsl
HCIIOJIb30BaHUS.
e Onummure OCHOBHBIE 0COOEHHOCTH UCTIOIb30BaHUE MOOHMIIBHBIX ar€HTOB /IS aHAIN3a
JTAHHBIX.
[lepeuncnure OCHOBHBIE MTPOOIEMBI PACIIPEICTICHHOTO aHAIN3a IAHHBIX.
Onummnte OCHOBHbIE OCOOEHHOCTH TOHATUS ATCHTHI-aHATTUTHKHY.
[IpuBenuTe mpuUMepbl aHATN3a PaCIpeIeICHHBIX JaHHBIX.
OnummTe OCHOBHBIE 0COOEHHOCTH CUCTEM aHaJK3a paclpeleIeHHbIX TaHHbIX. [IpuBeauTe
MIPUMEPBHI.
OnumuTe o0MUH MOAXO0 K peaTu3aii CUCTEMBI.
e OmnumuTe OCHOBHBIE OCOOCHHOCTH CHUCTEM JIjIsl cOopa nHbopmMariu o 6aze
naHHbIX. [IpuBenuTe mpumepsl.
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OnumuTe OCHOBHBIE OCOOCHHOCTH CUCTEM JJIsi cOOpa CTaTUCTUYECKO MH(OpMAIHH O
naHHbIX. [IpuBenurte npuMepsl.

OnumuTe OCHOBHBIE OCOOCHHOCTH CUCTEM JJISl PEIICHUs OJJHOM 3a/1a4 WHTEIJUIEKTYaJIbHOTO
aHanu3a naHHbIX. [IpuBenure npumep.

Onwuiure 0OcHOBHBIE 0COOEHHOCTH cucTeM Data Mining B peanbHOM BpEMEHHU.

[TpuBeauTe NpuMeEphl aanTal CUCTEMBI K 00IIEH KOHLIETIIIUH.

OnuiuTe OCHOBHBIE OCOOCHHOCTH aJaNTUBHON 100bIua NaHHbIX. [IpuBeauTe npumepsl.
OnuiuTe 0OCHOBHBIE 0COOEHHOCTH cTaThdyeckoro Data Mining. [IpuBenute npumepsl.
OnuirTe OCHOBHBIE 0COOCHHOCTH MOHATHSA ""PekoMeHnnarensHbie Mammubl". [IpuBenure
IPUMEPBI UCIIOJIb30BaHMU.

[TpuBeauTe KnaccupuKauo peKOMEHIATEIbHBIX MAILIUH.

OnumuTe OCHOBHBIE 0OCOOEHHOCTH CYILECTBYIOLIMX MHCTpyMEeHTOB Data Mining B peaqbHOM
BPEMEHH.

Web Mining. [Tepeuncnute oCHOBHBIE mpobaemMbl aHam3a nHpopmammu u3 Web.
Onwumure OCHOBHBIE 0COOEHHOCTH U 3Tanbsl Web Mining. [IpuBennTe npumepsl.

OnwumuTe OCHOBHBIE OCOOCHHOCTH M MeTOIbI n3BiieueHus: Web-konrenta. [IpuBenure
npuMmep.

OnuiuTe OCHOBHBbIE OCOOEHHOCTH U METO/1bl n3BieueHne Web-koHTeHTa 111 GOpMHUPOBAHUS
6a3 nanubIx. [IpuBeaure npumep.

OnuiuTe OCHOBHBbIE OCOOCHHOCTH U METO/1bI ITorcKka Web-T0KYMEHTOB C yueToM
TUIEPCCHUIOK.

OnuuMTe OCHOBHBIE 0COOCHHOCTH U 3Tarbl Web-mining.

Onwumute ocHOBHBIE ocoOeHHOocTH RDD. IlpuBenute npumepsl.

Onumure ocCHOBHbIE 0cOOeHHOCTH KoHIenMH "OTi0’KeHHbIe BblurciaeHus". Onummure
OCHOBHBIE 0COOeHHOCTH nepenaun pynkuii B Spark. IlpuBeaure npumeps! Ha: Python,
Scala, Java.

Onummre ocHoBHBIE ocoOeHHocTH: [IpocThie Habopsl RDD. IIpeobpazosanue tunos RDD.
[TpuBenuTe NpUMEpBHI.

OnumuTe OCHOBHBIE OCOOEHHOCTH: CO3/1aHNe HaOOPOB Nap, NpeodpazoBaHMs HAOOPOB map,
arperupoBanus. [IpuBeaure npumepsl.

OnumuTe OCHOBHBIE OCOOCHHOCTH: I'PYIITUPOBKA JaHHBIX, COETUHEHUS, COPTUPOBKA.
IIpuBenuTe NpUMEPBL.

Jaiite onpenenenne o0bekTa ynpasinenus pacnpeaenesueM RDD. Ilpusenute npumep
ofepaluri, MOJyyaroIyX BbITO/IbI OT HAIWYKS HH(POPMALIUU O PACIIpEeIeICHUH.

OnumuTe OCHOBHbIE OCOOEHHOCTH: ONepaluii, Ha KOTOpbIE BIMSET MOPAIAOK pacipeaeaeHus.
[TpuBeauTe mpumep.

Onunre 0CHOBHbIE OCOOEHHOCTH U J1aliTe HEOOXOAUMBIE ONPENETICHUS: apXUTEKTYPhI
cpenst Spark.

OnunMTe OCHOBHBIE OCOOCHHOCTH Pa3BepPTHIBAHMUS MPHIIOKEHUH ¢ TOMOIIbIo spark-submit.
[TpuBenuTe mpuMep ynakoBKH MPOrPaMMHOIO KOJAA U 3aBUCUMOCTEH.

OnummTe 0OCHOBHBIE 0COOCHHOCTH COOPKH MPUIIOKEeHH Ha Java ¢ moMotibio Maven.
[TpuBenute npuMepsl HEOOXOUMBIX KOMaH]I.

Onunre 0CHOBHbIE 0COOEHHOCTH COOPKHU MPUIIOKEHHS Ha Scala ¢ MOMOIIIbIO

sbt. IIpuBeauTe npuMepsl HEOOXOAUMBIX KOMAH/I.

OnwumuTe OCHOBHBbIE OCOOCHHOCTH TUTaHUpOBaHus mpuiioxenuit B Spark. [Ipusenute
pUMepbl HEOOXOIUMBIX KOMaH/I.

OnummTe 0OCHOBHBIE 0COOCHHOCTH aucmneTdepa kiactepoB Spark Standalone.

OnumuTe OCHOBHBIE OCOOCHHOCTH U MpaBuila BeIOOpa aucnerdepa kiuacrepa. [loscHure Ha
puMepe.
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Onwumute ocHOBHBIE 0coOeHHOCTH BKItoueHus: Spark SQL B npunoxxenust. [lpuseaure

IIPUMEPBL.

OnwumuTe OCHOBHBIE 0COOEHHOCTH Mcoib30Banus Spark SQL B npunoxenusx. Onumure
OCHOBHBIE 0COOEHHOCTH ucTionb30Banus Apache Hive. [Iposicaure Ha npumepe.

Onunmre OCHOBHBIE OCOOCHHOCTH MCTIOJIB30BAHUS TOITOKHUBYIIUX TaOJIUI U 3aIIPOCOB.
[TosicuuTe Ha npumepe.
OnumuTe 0OCHOBHBIE OCOOCHHOCTH MCTIOIB30BaHUS (DYHKIUH, OMpeAesieMbIX

noyik3oBareiieM. Iloscaure Ha IIpuMeEpe.

Onumute ocHOBHBIE 0coOeHHOCTH ucnosb3oBanus Spark SQL UDF. I[Tosicaute Ha mpumepe.
Onummre apXuTeKTypy U aOCTPAKLHUIO JUIsl IOTOKOBOM 00pabOTKH.

Onummre 0CHOBHbIE 0COOEHHOCTH MCIOJIB30BaHUS JJI TOTOKOBOM 00pabOoTKH: onepanuit
BBIBOJIa, HCTOUHHUKH MUCXOJIHBIX AaHHBIX. [losicHuTe HA mpuMepe.

Onummre 0OCHOBHBIE 0COOEHHOCTH KOoHIenuu "["apanTupoBanHasi oopaboTka'.

Onummre 0CHOBHbIE OCOOEHHOCTH UCIOIB30BaHUS TIPOOIIEMBI

npou3BoauTENbHOCTU. [losicHuTe HA TpUMeEDE.

OnummTe OCHOBHBIC ITOAXO0/IbI HCIIOTB30BaHus OnomoTeku MLib. [TosicauTe Ha ipuMepe.
Onummre OCHOBHBIE THIBI AaHHBIX O0nbnuoreku MLib. [Tosicuute Ha mpumepe

Onummrte ocHOBHBIE ocoOeHHocTH MLib, cBsizaHHbBIE ¢ BHIOOPOM IMPU3HAKOB M HACTPOUKH
anroputmoB. [losicHuTe Ha mpuMepe.
Onumure 0CHOBHbIE 0COOEHHOCTH BbICOKOYpOoBHEBOro API MamuuHOro o0yueHusl.
[Tosicuute Ha mpuMepe.
Bcerpoiite npeanoskeHHbIN MpenoaaBareieM Metoa u3 oubmmoreku Scikit-learn (http://scikit-
learn.org/stable/) B 6ot Slack-statshot(https://github.com/backspace/slack-statsbot).

JUis IpeAsioKeHHOr o MpernoaaBaresieM Habopa JaHHbBIX Ui 3aBUCUMOM IepeMeHHON
OTpeeNIuTe ONTUMANIBHBIN HA0Op MPU3HAKOB M HACTPONTE aJITOPUTM MAILIMHHOTO 00Y4YEeHHUSI
JUIs IOCTPOEHUS KIaccuuKaTopa.

HIkana oueHNBaHHUA.

OreHka onpeessiercs o popmysie:

Ya onpoc + V4 n.3.+ V4 x.p.+ 4 cnava 3auera.

10- Tpagumonn | «3aureHoy/ Omnpenenenue
OanpHas as 1mIKasia «He
nIKaiza 3a4TEHO»

10 OTnn4HO 3auteno | IlomHble, riyOokHe M CHUCTEMAaTHYEeCKUE 3HAHUS,
MIOJIHBIN Y MPAaBUJIBHBIA OTBET HA TEOPETUYECKUU
BOIIPOC, MOJIHOE U MPABUIbHOE PELICHUE 33/1a4H.

9 OtinyHO 3aureno | ['myOokme  u CUCTEMAaTUYECKUE  3HAHUA,
MIPaBUJIBHBII OTBET HAa TEOPETHYECKU BOMPOC,
IIPABWJIBHOE PEIICHUE 33Ja4H.

8 OTnu4HO 3aureHo | CucremarnyecKue 3HaHUS, IPABWIBHBIA OTBET HA
TEOPETUYECKHII BONPOC, IPABWIBHOE PEIIEHUE
3aJ1a4yH.

7 Xopouio 3auteHo | CucTemaTuuyecKue 3HaHUs, IPABWIBHBIN OTBET Ha

TEOPETUYECKUI BOMPOC C HE3HAUYUTEIbHBIMU HE
TOYHOCTSIMM, IPABUJIBHOE PELIEHUE 3a0aUH.
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10- Tpagumonn | «3aureHoy/ Omnpenenenue
OanpHas as mKasna «He
Kaiza 3aYTEHO»
6 Xopowo 3auTeHo CucremaTnueckue 3HaHUs, IPABUIbHBIN OTBET Ha
TEOPETHUYECKUN BOMPOC C HE3HAUYUTEIbHBIMU HE
TOYHOCTSIMHM, TPaBUIbHOE pEUICHHE 3aJaydl C
HE3HAYMUTEJIbHBIMU HETOUHOCTSIMH.
5 VY nosnerBopu 3a4TeHo OTBEeT Ha TEOPETUYECKUU BOMPOC HEMOJIHbIN,
TEIBHO [IPaBUJIBHOE pelieHne 3a/1a4u c
HE3HAYNTEJIbHBIMH HETOUHOCTSIMH.
4 VnosnerBopu | 3auteHo | OTBET Ha TEOPETUYECKUH BOIPOC HEMOJIHBIH,
TEIbHO pellleHre 3aJaud  COACPKHUT apudMeTudecKue
OMOKK, HE BIMAIONIME HA MPAaBUIBHOCTH XOAA
pellIeHus 3a/1a4H.
3 Heynosnerso | He 3auteno | OTBET Ha TEOPETUYECKHIl BONPOC HEMOIHbIN,
PHUTENBHO pellieHrne 3aJadyd  COJAEPKHUT HUICOJIOTUYECKHUE
OIINOKH.
2 HeynosnerBo | He 3aureno | OTBET Ha TEOpETHYECKUIl BOMPOC HEBEPHBIN
PUTEIIBHO u/unm pelieHue 3a/1a4uu COJIEPIKUT
UCO0JIOTHYECKHE OIIHUOKH.
1 Heynosnerso | He 3auteno | OTBeT Ha TEOPETHUECKHUH BOMPOC HEBEPHBIH U
PUTEIBHO pelieHue 3a71a4u OTCYTCTBYET.
0 Heynosnerso | He 3aureno | OTBeT Ha TeOpeTUUYECKUI BOIPOC OTCYTCTBYET U
PUTEJIBHO pellIeHue 3a7]a4l OTCYTCTBYET.

4.4, MeToauuyecKkue MaTE€pHaJIbI 110 MIPOBECACHUIO l'lpOMC?KyTO‘-IHOﬁ aTTeCTallumn

DKk3aMeH NpoBOAMUTCA B ayAauTopuu. OTCYET BPEMEHH, OTBEIEHHOTO Ha MHCbMEHHYIO
paboTy, UAET Mo 3aBEepLICHUH MPOLeTypbl pa3MELIeHUs CTY/IEHTOB U pa3/laun 3adaHui.

CryneHT 00s13aH SBJIATbCA Ha NUCbMEHHBIH KOHTPOJIb B YKa3aHHOE B paclMCcaHuu Bpems. B
ClIy4ae ONO3/laHusl BpEMs, OTBEJCHHOE Ha MMCbMEHHBII KOHTPOJIb 3HAHUI, HE TIPOAJIEBAETCS.

[Ipu cebe cTyAeHTHI MOTYT UMETh TOJIbKO MUCHbMEHHBIE MPUHAATIEKHOCTH. Heobxoaumyro
JUIS BBITIOJIHEHHSI paO0ThI OyMary BbIAAET MpenojaBareib.

IIpenonaBaTens pazgaeT BapuaHTBl paObOTHI, coAepKaluii 2 Bomnpoca. JIUCTBI ¢ 3aJaHuAMHU
JIOJDKHBI OBITh MOBEPHYTHI TEKCTOM BHU3, YTOOBI CTYJEHTHI O OKOHYAHUS MPOLEAYphl pa3iadun
HE MOIVIM HayaTh BbINOJHEHHE paboThl. Ilo oOKxOHUaHMM pa3adl BapUAHTOB CTYyJEHTaMm
paspelaeTcss MEepeBEPHYTh TEKCT 3aJaHHUS U OJHOBPEMEHHO MPUCTYNUTh K BBIIOJHEHUIO
pabotel. Ilo OKOHUAHUM OTBEJEHHOTO BPEMEHH CTYAEHThl OJHOBPEMEHHO 3aKaHUYMBAIOT
BhINoJIHEHHE padoThl. Eciiu paboTa 3aBepiiieHa CyIeCTBEHHO paHblle CPOKa, TO MO pa3peIieHuto
npenoaaBaTess CTYJAEHT MOXKET MOKUHYTh ayIUTOPUIO TOCPOUHO.

MoGuiibHble Tene(OoHBI JTOMKHBI OBITh BBIKIIOUEHBI M YOpaHbI CO CTOJIOB, JOIMYCKaeTcs
UCIIOJIb30BAaHNE  KAJIbKYJISTOPOB,  BBIMOJHSIONIMX  TOJIBKO  MPOCThIE  apudmMeTrnyeckue
BBIUMCIICHMSL.

Bo Bpemst mpoBeneHUS MHCHbMEHHOIO KOHTPOJIS 3HAHUM CTyAEHTaM HE pa3peliaercs
MOJIb30BAaThCsl  yYEOHBIMH MpPOrpaMMaMH, CIPAaBOYHMKAMM W MPOYUMH  HCTOYHUKAMHU
uH(pOpMaLIUH.

Hcnonb3oBaHue MarepuanoB, a TakKe MOIMBITKA OOIIEHUS C JAPYTUMH CTYJEHTaMHU WU
WHBIMM  JIUAMH, B TOM 4YHCJIE€ C TPUMEHEHHEM DJEKTPOHHBIX CPEACTB  CBS3H,
HECaHKIMOHUPOBAHHbBIC IEPEMELICHMS U T.I1. SIBJIAIOTCS. OCHOBAHUEM ISl yAIEHUSI CTYACHTA U3
ayJUTOPUU U MOCIEAYIOIIEro MPOCTABICHUS B BEIOMOCTh OLICHKH «HEYI0BIETBOPUTEIBHON.
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Bo BpeMs nmpoBefieHHs] MMCbMEHHOTO KOHTPOJIS 3HAHUN CTYAEHTaM pa3peliaeTcsi MOKUHYTh
ayJUTOPHUIO TOJBKO MPH YCIOBUU CIa4X PaOOTHI B 00BbEMe, BHITOJTHEHHOM K MOMEHTY BbIX0/1a U3
aynutopuu. JlanbHeiiee npoaoKkeHue padoThl 3apeniaeTcs.

OtBethl B pabore 6e3 0OBSICHEHUI HE 3aCUUTHIBAIOTCS. PHCYHKH JOJKHBI OBITH YETKUMH,
BCE JIMHUM TpaUKOB, HCIOJNb3YeMbIX IPU OTBETAX Ha BOIMPOCH 3a7ay, AOKHBI OBITh
HOJITMCAHBI.

[TpomomKUTENIPHOCTD AK3aMEHAITMOHHOM MUChbMEHHOM paboThl 120 MUHYT.

5. MeToanuyecKue YKazaHnus 1Jist oﬁyqammnxm
0 OCBOCHHIO TUCHHUIIJIMHBI

JIroOoii BUJ 3aHATUHN, CO3/AIOLIMIN YCIOBHS ISl 3apOKICHUSI CAMOCTOATEIbHON MBICIIH,
IIO3HABATEJILHOM M TBOPUECKOW aKTMBHOCTH CTYJIEHTA CBSI3aH C CAMOCTOATENIbHOW paboToil. B
IIUPOKOM CMBICIIE TIOA CaMOCTOATENBbHOH paboTOil TMOHMMAIOT COBOKYITHOCTH  BCEi
CaMOCTOSITEJIbHOW JIEATEIbHOCTU CTYJIEHTOB Kak B Y4eOHOM ayIuTOpHM, TaK U BHE €€, B
KOHTaKkTe ¢ IpernojaBareseM U B ero orcyrcrBue. CamocrosiTenbHas paboTa MOMKET
pEaIM30BbIBATHCA:  HEMOCPEACTBEHHO B IpOLECCEe ayAUTOPHBIX 3aHATUH — Ha JIEKIMSX,
NPAaKTUYECKUX W CEMUHAPCKUX 3aHATHSX, MPH BBHIOJHEHUH KOHTPOJBHBIX M J1a0OpPaTOPHBIX
paboT M Jp.; B KOHTaKkTe€ C IpenojaBaTejleM BHE paMOK ayJUTOPHBIX 3aHATUH — Ha
KOHCYJIbTAllMSIX MO Y4e€OHBIM BONpOCAM, B XOJE€ TBOPYECKUX KOHTAKTOB, NPU JIMKBHUJIALUU
3aJI0JDKEHHOCTEH, TpU BBIIOJIHEHUH MHIUBUIYAJIbHBIX 3aJJaHUN U T.1.; B OMOIMOTEKe, 10Ma, B
OOLIeKUTHUH, HA Kadeape U JpyruxX MecTax IpHU BBINOJIHEHWU CTYJIEHTOM YYEOHBIX U
TBOPYECKUX 3a/1aHUI.

Jlekuun

I'maBHOEe B mepuoOJ] NOATOTOBKM K JIEKIMOHHBIM 3aHATHSM — HAYyYUThCS METOAaM
CaMOCTOSITEIbHOTO YMCTBEHHOI'O TPY/1a, CO3HATENILHO pPa3BUBaTh CBOM TBOPUECKHUE CITOCOOHOCTH
U OBJIa/IeBaTh HAaBBIKAMU TBOPYECKOH paboThl. [Is 3TOro HEOOXOJUMO CTpPOro COOIH0AATH
JUCIUIUINHY yueObl U noBeeHus. YeTkoe IIaHupOBaHUE CBOETO pabodyero BpeMEHU U OT/bIXa
ABJISIETC HEOOXOAMMBIM YCIOBHEM JJIsl YCHEIIHOM caMoCToATeNbHOH paboThl. B ocHOBY ero
HYKHO TOJIOKHUTH paboyre MporpaMMbl H3y4aeMbIX B CEMECTpE NUCHUIUIMH. KaXkaoMy cTyaeHTy
CJIeZlyeT COCTaBIIATh €KEHEIEIbHbII U CEMECTPOBBIH IaHbl PA0OTHI, a TAKXKE IJIAaH HA KaXKIbIH
pabounii nenb. C Beuepa Bcera HAJlO pacrpenensTh paboTy Ha 3aBTpallHUi JeHb. B koHIE
KaXJI0r0 JIHS 11eJ1ecO00pa3HO TMOABOJUTH HTOr paboThl: TIIATEIBHO NPOBEPUTH, BCE JIU
BBITMIOJTHEHO 10 HAMEYEHHOMY IUJIaHy, HE ObLIO JIM KaKUX-IHO0O OTCTYIUJICHHH, a ecinu ObLI, MO
KaKoW MpHYMHE 3TO Ipoun3onuro. HyXHO OCyIIECTBISATE CaMOKOHTPOJIb, KOTOPBIM SIBJISAETCS
HEOOXOJUMBIM YCJIOBHEM ycHemHoOW yueObl. Ecim 4Yro-To 0CTanoch HEBBITOJIHEHHBIM,
HE0O0X0/MMO H3bICKAaTh BpeMs JUIs 3aBEpIEHHUs 3TONW 4YacTH paboOThl, HE yMeHbIlIas oObema
HEJENBHOTO IJIaHa.

CamocrosarenbHas paborta Ha Jekuuu ClryliaHue W 3aluch JIEKIUH — CIOXKHBIA BHJ
BY30BCKOW ayAHTOPHON paboThl. BHUMarenpHOE CciymiaHne W KOHCIEKTHPOBAHUE JICKITUN
IIpeIoyiaracT NHTEHCUBHYIO YMCTBEHHYIO JESTENIBHOCTh CTyAEHTa. KpaTkue 3amucu JeKuui,
UX KOHCIIEKTHPOBAaHHE MOMOTaeT YCBOUTH y4eOHbIN MaTepuai. KOHCHEKT SABISETCS MOJE3HBIM
TOrJa, KOrja 3aliCaHo caMO€ CYIECTBEHHOE, OCHOBHOE M CJIIEJIaHO 3TO CaMMM cTyneHToMm. He
HAJI0 CTPEMUTHCS 3aIlMCaTh JOCIOBHO BCIO JIEKIHIO. Takoe
«KOHCTIIEKTHPOBAHUE)» MPUHOCUT OOJIbIIE Bpea, YeM MOJb3bl. 3aluch JEKIUH PEeKOMEHIyeTCs
BECTH MO BO3MOXKHOCTH COOCTBEHHBIMH (QopMyaupoBkamu. XKeaaTeabHO 3alKch OCYIIECTBISATh
Ha OJHOW CTpaHHUIE, a CIEAYIOIIYI0 OCTaBIATh s MpOpadOTKH YyueOHOro MaTepuaia
CaMOCTOSITENIbHO B JIOMAIIHUX YCJIOBUsAX. KOHCHEKT JeKuy Jiydiie MoApas/eisTh Ha MyHKTHI,
naparpadsl, co0aroas KpacHyI0 CTPOKY. DTOMY B OOJbINOH cTenmeHu OyayT crocoOCTBOBAThH
IOYHKTHl IJJaHAa JIEKIMH, TPEeAJOXKEHHble IpernojaBaTensM. [IpuHUMIIUanbHBIE MecTa,
orpeneneHusi, GOpMylibl U IPYroe CJleayeT COMpPOBOXKIATh 3aMEUAHUSAMHU «BAXKHO», «0OCO00
BO)XHO», «XOPOLIO 3allOMHUTH» M T.I. MOXHO JenaTh 3TO M C IMOMOIIBIO Pa3HOLBETHBIX
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MapKepoB WK pydek. Jlyuie eciu oHu OynyT cOOCTBEHHBIMH, YTOOBI HE TPUXOJUIOCH IPUCUTh
UX Y OJHOKYPCHHUKOB M TEM CaMbIM HE OTBJEKaTb MX BO BpeMms Jekuuu. llemecooOpasno
pa3paboTath COOCTBEHHYIO «MapKorpaduio» (3Ha4ukd, CHMBOJIBI), COKpamieHus cioB. He
TUIIHUM OyJeT ¥ M3ydeHHe OCHOB cTeHorpaduu. Paboras Hal KOHCIIEKTOM JIEKLWH, BCEr/aa
HE00XO0IMMO HUCIOJIb30BATh HE TOJIBKO YUEOHMK, HO U Ty JIUTEPATypy, KOTOPYIO JONOJHUTEIBHO
pekoMeHoBasl JIeKTOp. VIMEHHO Takasi cepbe3Has, KpONOTIMBas pabdoTa C JIEKIMOHHBIM
MaTepHaJIoM IO3BOJIMT INTyOOKO OBJIa/IeTh 3HAHUSIMU.
CemuHap u npoBeJeHUE Onpoca

Kaxxnplli CTy#AEHT NOJDKEH HadaTh C O3HAKOMIIEHUS C IUIAHOM 3aHSATHS, KOTOPBIN
OTPa)KaeT COJAEpkKAHUE MPEMIOKEHHOM TeMbl. TIHIaTENbHOE IPOAYMBIBAHUE U H3y4YEHUE
BOIIPOCOB IJIaHA OCHOBBIBAETCSI HA IPOPAaOOTKE TEKYIIEro MaTepuaa JIEKLUH, a 3aTeM U3yUeHUs
00s3aTeNbHON U JIONOJHUTEIBHON JIUTEpaTyphl, PEKOMEHI0BaHHYIO K JaHHOU Teme. Ha ocHoBe
UH/IUBUIYAJIbHBIX MPEANOYTEHUN CTYAEHTY HEOOXOJMMO CaMOCTOSTEIBHO BBIOpaTh TEMY
JI0KJIaJa 1o npo0siemMe ceMUHapa U 10 BO3MOXKHOCTH IOJITOTOBUTH 10 HEMY npe3eHTanuto. Eciu
IIPOrpaMMOM  JUCLMIUIMHBL IPELYCMOTPEHO BBIIOJHEHUE IPAKTUYECKOIO 3aJaHMs, TO €ro
HEO0OXOUMO BBIIIOJIHUTE C YUYETOM MPEUIOKEHHONM MHCTPYKUMHU (YCTHO WJIM MHCbMEHHO). Bce
HOBbIE MOHATHUS 10 U3y4aeMOM TeMe HEOO0XOAMMO BbIYYHUTh HAaW3yCTh M BHECTHU B IJIOCCAPHIA,
KOTOPBII 11e71eco00pa3Ho BECTH C CaMOro Hadaia M3ydeHHs Kypca. Pesymbrar Takoil paboOThI
JIOJDKEH TPOSBUTHCS B CHOCOOHOCTH CTYJEHTa CBOOOJHO OTBETHTh Ha TEOPETUUYECKHUE BOIIPOCHI
CEMHUHAapa, €ro BHICTYIJIEHMM U YYaCTUU B KOJIJIEKTUBHOM OOCY)KJIEHHMU BOIIPOCOB H3ydaeMoOi
TEMBbI, IPABUJILHOM BBIIOJIHEHUH MTPAKTUYECKHUX 3a/1aHUI U KOHTPOJIBHBIX PA0OT.

Pabota ¢ nmuTepaTypHBIMH HCTOYHHKAMH.

B npouecce noaroToBKM K CEMUHAPCKUM 3aHATHUSAM, CTy/I€HTaM HEOOX0IUMO 00paTUTh 0coboe
BHUMAaHHE HA CaMOCTOSITEIIbHOE M3Y4YE€HUE PEKOMEHJIOBAHHOW Y4eOHO-METOIMUYECKON (a TarKke
Hay4YHOIl M momyisipHoil) nutepaTypbl. CamocTosTenbHas paboTa ¢ ydeOHUKaMH, Y4eOHBIMU
OoCcOOMsIMH, HAYYHOM, CIIPaBOYHOU M MOMYJIAPHOM JIUTEpaTypoi, MaTepruagaMi NePUOINUECKUX
u3nanuii u VHTepHeTa, CTAaTMCTUYECKUMHU JaHHBIMHU sBIsieTcs HauOonee 3¢ (EeKTUBHBIM
METOJIOM TMOJIy4€HUs 3HAHWUN, MO3BOJISET 3HAYUTEIBHO AaKTMBU3UMPOBATH IPOLECC OBJIAJCHUS
uHpopmanuei, cnocodbcTByeT 6osee ry0OKOMY YCBOCHHUIO H3ydaeMoro MaTepuaia, GopMupyet
y CTYIEHTOB CBO€ OTHOILIEHHWE K KOHKpeTHOW mpobieme. boiee riybOKoMy pacKpbITHIO
BOIPOCOB CIIOCOOCTBYET 3HAKOMCTBO C JIOTMOJHUTENBHOM JUTEpaTypol, peKOMEHJOBaHHOU
npenojaBaTesieM M0 KaKJ0W TeMe CEMHHApPCKOI0 WM MPAKTUYECKOrO 3aHSTHSI, YTO MO3BOJIIET
CTYJEHTaM MPOSIBUTH CBOIO MHAMBHYaJbHOCTH B PaMKaX BBICTYIUICHUS Ha JAHHBIX 3aHATHSAX,
BBISIBUTH IIMPOKUI CIIEKTP MHEHHH 110 U3yyaeMoil podieme.

Metoanyeckue ykazaHHs M0 BBITOJIHEHUIO CAMOCTOSTEIbHON pabOThI:
Tema 1. Pacnpeoenennslit ananu3 0aGHHbIX.

CryzneHT u3ydaeT MpeNIOKEHHBIE MaTepuaibl TEMBI, peIlaeT 3aJadd M0 TeMe U
TOTOBUTCS K ONPOCY IO CIEAYIOUIEH TeMaTHKe:

Cuctembl MOOMIBHBIX areHToB. OCHOBHBIE MOHATHA. CTaHAapPThl MHOTOAreHTHBIX
cucteM. CrcteMbl MOOMIIbHBIX areHToB. Cuctema MoOmiIbHbIX areHToB JADE.
Hcnonb30BaHne MOOUIIBHBIX ar€HTOB ISl aHaM3a JaHHbIX. [Ipo0iaeMbl pacrpeeneHHoro
aHaJIM3a JaHHBIX. ATeHThI-aHAIMTUKY. BapuaHTsl aHanmm3a pacrpeeeHHbIX TaHHbIX.

Cuctema aHanmM3a pacrnpeielIeHHbIX JaHHbIX. OO MOIX0A K peaan3alii CUCTEMBI.
AreHT 151 cOopa nHGopMaIuu o 6a3e NaHHbIX. ATeHT AJs cOopa CTaTUCTUYECKON HHpOpMaIK
O JaHHBIX. ATEHT JUIs peLIeHMs OAHOM 3aJjaul MHTEIUIEKTYaIbHOTO aHaIM3a JaHHbIX. ATEHT AJIs
pellIeHus: MHTETPUPOBAHHOM 3a/1a4ll MHTEJUIEKTYaIbHOTO aHAJIM3a JaHHBIX.
Tema 2. Data Mining ¢ peanvrnom epemenu (Real-Time Data Mining).

CTyneHT u3ydaeT MpeNsioKeHHbIE MaTepHuaibl TEMbl, pellaeT 3ajJadd Mo TeMe U
TOTOBUTCS K ONPOCY IO CIEAYIOUIEH TeMaTUKe:

Wnes Data Mining B pealbHOM BpeMeHHU. AJanTaiiys CUCTEMbI K 00IIIe KOHIICTIIIH.
AnantuBHas 1o0bkya naHHbiX. Ctatnueckuit Data Mining u Data Mining B pealbHOM BpEMEHHU.
[Tpumenenue Data Mining B peaJbHOM BpEMEHHU.
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Pexomennarensubie Mamuubl. Kinaccudukanus pexkomenaatenbHbix MamuH. [logxon Ha ocHOBe
conepxanusi. CoBMecTHOE (QHIbTpOBaHHE. AHAJIN3 PRIHOYHOW KOP3UHBI M CEKBEHIIUAIbHBIH
aHaynu3. YcuieHue oOy4eHHUs U areHThl.

WuctpymenTs! Data Mining B pealbHOM BpeMEHU
Tema 3. H3eneuenue snanuit uz Web — Web Mining

CTyzneHT u3ydaeT IpeaIOKEHHbIE MaTepualbl TEMbI, pellaeT 3aJadyd [0 TEeMe U
TOTOBUTCS K OIPOCY IO CIEIYIOLIEH TEMATUKE:

Web Mining. IlpoGmemsr anamm3a wuHpopmammu u3 Web. [IpoGnembr anamm3za
unpopmanuu u3z Web. Dransl Web Mining. Web Mining u apyrue MHTEPHET-TEXHOJIOTHH.
Kareropuun Web Mining.

Meroasl wu3BieueHuss Web-konteHTa. H3Brmeuenue Web-koHTeHTa B IpoIlecce
UH(POPMALMOHHOTO MToKcKa. M3Bneuenne Web-koHTeHTa 17151 popMuUpoBaHus 0a3 JaHHBIX

N3Bneuenne Web-ctpykryp. [IpencraBienune Web-ctpykryp. Onenka BaxxHocTH Web-
cTpyktyp. [Torck Web-nokymeHTOB ¢ yueTom rumnepccbuiok. Kiacrepuzanus Web-cTpykTyp.

UccnenoBanne wucnonb3oBanus Web-pecypcoB. Hccnenyemas wundopmarus. ITan
IPENpoIecCCHHTa. DTal W3BJIeueHus mabI0HOB. JTal aHanu3a M1adJIOHOB U UX IIPUMEHEHHE.
Tema 4. llIpocpammuposanue onepayuii c RDD. Paboma c napamu Kniou/3nauenue

CryzneHT u3ydaeT Mpeaio’)KEHHbIE MaTepualbl TEMbI, pellaeT 3aJadd 10 TeMe U
TOTOBUTCS K OIPOCY IO CIENYIOLIEH TEMaTUKE:

OcnoBel RDD. Cozpanune RDD. Omnepauuu ¢ RDD. Ilpeobpa3zoBanus. [leiicTus.
Otnoxennsle Boruncnenus. [lepenaya ¢ynkuuit B Spark. [Ipumenpsr Ha: Python, Scala, Java.
[Tpocteie Habopsl RDD. Ipeo6pazoBanue TunoB RDD. Coxpanenue (K31mupoBaHue).

Coznanue HabopoB map. [IpeoOpazoBanus HabopoB nap. ArperupoBanue. I'pynmnupoBka
nauHbix. Coenunenus. CoptupoBka. JleiicTBust Haj HabopaMu map KIIto4d/3HaueHue. Y IpaBJIcHHE
pacnpeneneHueM AaHHbIX. Ompenenenue oObekTa ympaBieHUs pacnpeaeneHuem RDD.
Omnepanuyy, Moyyyarolye BhIro/bl OT HAMU4Ms MHPOpMAIMK O pacnpeneneHuu. Onepanuu, Ha
KOTOpble BiMseT mnopsanok pacopeneneHus. Ilpumep: PageRank. CoOcTBeHHbIE OOBEKTHI
yIpaBJIEHUS pacipe/leICHUEM.

Tema 5. Boinonnenue 6 knacmepe

CTyneHT u3ydaeT MpeNsio’KEHHblE MaTepHuaibl TEMbI, pelIaeT 3aJadd MO0 TeMe U
TOTOBUTCS K ONIPOCY IO CIEAYIOLIEH TEMaTHKeE:

Apxurekrypa cpensl Spark Bpemenu BbinoiHenus. [paiisep. Ucnonunurenu. Jucnerdep
Kinacrepa. 3amyck nporpammel. Mitoru. Pa3BepThiBaHue npuiiokeHuit ¢ momoiipio spark-submit.
VYnakoBka mporpamMmMHOro koja u 3aBucumocTeil. COopka MpuiiokeHHs Ha Java ¢ MOMOIIBIO
Maven. COopka mnpunoxenuss Ha Scala ¢ nomompto sbt. KondmnukTel 3aBucumocTeil.
[InanupoBaHue npuiiokeHUM U B mpuioxkeHusx Spark. Jlucneruyepsl kiactepoB. [ucnetuep
kinacrepa Spark Standalone. Hadoop YARN. Apache Mesos. Amazon EC2. Beibop nucnerdepa
KJ1acTepa.

Tema 6. Spark SQL

CTyneHT u3ydaeT Mpenio’)KeHHbIE MaTepHallbl TEMbl, pellaer 3aJadyd o TeMe U
TOTOBUTCS K ONIPOCY IO CIEAYIOLIEH TEMaTHKE:

Bxmouenne Spark SQL B mpunoxkenusi. McmonszoBanne Spark SQL B mprutoxeHUsX.
Wunmmanmuzanusa Spark SQL. Ilpumep mpocroro 3ampoca. HaGopsl manubix SchemaRDD.
KommpoBanue. 3arpyska u coxpaHeHue aaHHbiX. Apache Hive. Parquet. JSON. U3 RDD.
Cepsep JDBC/ODBC. Pabora ¢ mporpammoii Beeline. JlonroxxuBymiye TaOIUIBI U 3aMpPOCHI.
Oyukuuu, onpenensemsle nonb3osarenem. Spark SQL UDF. HiveUDF. [IpousBoautenbHOCTh
Spark SQL.

Tema 7. Spark Streaming
CryaeHT wu3y4yaeT NpeaJIOKEHHbIE MaTepualbl TEMBbI, pElIaeT 3a/Jayd [0 TeMe H
TOTOBUTCS K ONPOCY IO CIEAYIOUICH TeMaTHKe:
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Apxutektypa u abctpakmus. [IpeoOpazoBanusi 0e3 COXpaHEHHS  COCTOSIHHSI.
[IpeoOpa3zoBanus ¢ coxpaHEHHEM cOCTOAHUsA. Omnepauuu BbIBOAA. VICTOUHHMKM MCXOIHBIX
naHHbIX. OCHOBHBIE HMCTOYHUKH. JOMOJHUTENbHBIE HCTOYHHKH. MHOXECTBO HCTOYHUKOB U
pasmepsl kiacrepa. Kpyriocyrounas pabora. KommpoBaHue B KOHTPOJBHBIX TOYKaX.
[ToBbIIeHHE  OTKA30yCTOMYMBOCTH  jpaiiBepa. OTKa30yCTOWYMBOCTH  paboOYMX  Y3JIOB.
OTKa30yCTOHYMBOCTG TNpUEMHHUKOB. ['apantupoBanHast oOpaborka. BeG-unrepdeiic Spark
Streaming. IlpoGieMbl npou3BoAUTENHHOCTU. VIHTEpBan MakeTHPOBAaHUS M MPOTSHKEHHOCTD
okHa. Ctenenp napamwienusma. COopka Mycopa U UCIIOJIb30BaHUE TTAMSITH.

Tema 8. Mawunnoe ooyuenue c MLIib

CTyzneHT u3ydaeT IpeNJIOKEHHbIE MaTepuallbl TEMbl, pellaeT 3aJadyd 0 TeMe U
TOTOBUTCS K ONPOCY IO CIEAYIOUIEH TeMaTuKe:

Cuctemubie TpeboBaHus. OCHOBBI MamMHHOTO OOyueHwus. Ilpumep: kmaccudurarms
cnama. Tunsl paHHblX. Bekrtopbl. Anroputmbl. W3Biedenwe npu3zHakoB. CTaTUCTHKH.
Knaccupukanms wu  perpeccusi.  Kmacrepmzamms. KommaboparuBHas — GuibTpamuss U
pexomennanuu. Ilonmxenne pasmepHoctu. Onenka Moaenu. CoBeTbI U BONPOCHI
IPOU3BOAUTENBHOCTH. BpiOop mpusnakoB. Hactpoiika anropurmoB. KammpoBanue HaOopoB
RDD nns moBTOpHOrO wHcmonb3oBaHus. PaspexxenHble BekTopbl. CTeleHb mNapauienu3ma.
BoicokoypoBHeBblit API MammHHOro 00y4eHus.

6. YuyeOHasi 1uTepaTypa u pecypcbl HHGOPMALMOHHO-
TeJIeKOMMYHUKAIMOHHOM ceTH ""UHTepHeT", BK/II0Yas lepeYeHb
Y4eOHO-MeTOAUYeCKOro odecneyeHus JAJIs1 CAMOCTOATEILHON padoThI
00y4YaKOIIMUXCS M0 TUCHHILINHE

6.1. OcHoBHas JIMTEpaTypAa.

1. Kapay, Xonaen. M3yugaem Spark: MmonmameHocHsli ananu3 nanHbix / XonaeHn Kapay, Duau
Kousuncku, [atpux Bennenn, Mareit 3axapus. - Mocksa: JIMK Ilpecc, 2015. - 304 c.: un.;
ISBN 978-5-97060-323-9

6.2. lonoHUTEIBHAS JIUTEPATYPA.

1. Haran Mapu, [Ixeiimc YoppeH. bonbimne nanusie. [IpyHIMIBI U IpakTHKa MOCTPOCHUS
MacIITabUpyeMbIX cUcTeM 00pabOTKU JaHHBIX B pE€aIbHOM BPEMEHHU.
6.3. YueOHO-MeTOAMYECKOE OOeclieueHHe CaMOCTOATEIbHOM padoThl.
OtnenpHOE 0OecredeHne He IPEIYCMOTPEHO.
6.4. HopmaTuBHBIC IPABOBbIE JOKYMEHTHI.

He npenycMoTpeHsl.

6.5. UnTepHeT-pecypchbl.

1. http://citeseer.ist.psu.edu/ ocHoBHO# ncTouHMK 3HaHuit Mo Computer Science, MO MHOTUM
CTaThsIM €CTh TIOJTHBIE TEKCTHI

2. http://citeseer.cs.msu.SU/— pycckos3bIuHasE AIEKTPOHHAsI OMOIMOTeKa HAYIHBIX CTaTeH

3. http://arxiv.org/ — OubmMOTEKA IIEKTPOHHBIX MyOJIMKAIMK, B OCHOBHOM 1O (DU3HKE, HO JIOJIsS
«Computer Science» B TOC/IEIHEE BPEMsI CTPEMHUTEIBHO YBEIHUNBACTCSI

4. http://rexa.info/ Oubmuorpadpuueckas NOMCKOBAst CUCTEMA TI0 CTAaThsM, aBTOPaM M IpaHTaM

5. http://elibrary.ru/ - poccuiickast Hay4dHast SJIEKTpOHHAs OHOIHOTEKA

6. http://liinwww.ira.uka.de/bibliography/index.html
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http://citeseer.ist.psu.edu/

7.
8.
9.

el

IAEEI A

7.
8.
9.

oubmorpaduaeckas 6a3za qaHHBIX s padoThl ¢ BibTeX
http://www.gotai.net/ -- pycckos3bIuHbIN CaliT 00 HCKYCCTBEHHOM MHTEIUICKTE
Math-Net.ru -- obrepoccuiickuii MaTeMaTHIECKUI TTOPTA

6.6. UnbIEe HCTOYHHUKH.

He npegycmoTrpensl.

7. MartepuajibHO-TeXHMYeCKas1 0232, HH(POPMALMOHHbIE TEXHOJIOTUH,
NporpaMMHoe odecneyeHne 1 HH(POPMaLMOHHbIE CIIPABOYHbIE CHCTEMbI

Jns nexumi:
IlepcoHanbHbBI KOMITBIOTED
MynbTUMEAUNHBIN IPOEKTOP

. Jlocka, Men uim MapKepsl

J1y1st mTabopaTOPHBIX 3aHATHMA:
KomnerotepHslii Ki1acc,
Bupryansnas mammna Ubuntu 15.04 b Beite ¢ yctanoBnenHbsiM Postgresql 1 MongoDB
MynbTUMETUITHBINA TPOEKTOP
Jocka, mapkepsl
Kommunstop R-2.15.1 — GNU - http://www.r-project.org/ 160 uHTErpupOBaHHas cpeaa
paspaborku RStudio — GNU AGP - http://www.rstudio.com/ide/.
Jupyter Notebook - GecrutaTHast HHTEpaKTHBHAs 000JI0YKA IS SI3bIKA TIPOrPAMMHUPOBAHUS

Python, no3Bonstomas 00beAMHUTH KOJ, TEKCT U AUATPAMMBI.
Kommunsitop Scala — http://www.scala-lang.org/
[TporpaMMHBII KOMITJIEKC aHAJIM3a HOBOCTHOTO caiita -”Crawler-Persona”

ba3a nannbIx “lLleHTpanu3anus rocyaapcTBEHHBIX 3aKynok B 2014 1.

10. baza naHHBIX y4eOHO-METOANYECKHX MAaTE€PUaIOB MO AUCHUILINHE "MaKposKoHOMUKA'.

11. ba3a nannbIx bropkeTHas U COIMATBHO-9KOHOMUYECKASI CTATUCTHKA CYyOBEKTOB

Poccuiickoit @enepanuu.
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