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1. IlepedeHb NJIAHMPYEMBIX Pe3yJILTATOB 00yUYeHHs MO TUCHUILINHE,
COOTHECEHHBIX C IVIAHUPYEMbIMH Pe3yJIbTATAMHU OCBOEHHS MPOTrPaMMBbI

1.1. Mucummumnua B1.B.OJ.5 «Co6op, 00paboTka W XpaHEHHE DPACIPECICHHBIX IAaHHBIX)

o0ecreunBaeT OBJIAJICHUE CACAYIOIUMU KOMIETSHIIUSIMU:

Kon HaumenoBanue Kox HaunmenoBanue JTamna

KOMIIETCHIIMM | KOMIIETEHIIUU JTana OCBOCHHS | OCBOCHHSI KOMITETEHIIUU

KOMIIETEHIIMHI

[1K-U-1 CrniocobHOCTB [1K-1-1.2 Crocoben k orbopy #
MIPUMEHSATH (hopMUPOBaHUIO cocTaBa
COBPEMEHHBIC COOCTBEHHBIX u
nH(pOpMaLIOHHbIE npuoOpeTaeMbIX JAaHHBIX U
TEXHOJIOTUU JUTSt uHpOpMaIMA C YKa3aHHEM
paboThI c UCTOYHMKOB  JAHHBIX WU
SKOHOMUYECKUMH YCIOBHM HMX TIOJYYCHHUS |
JAHHBIMHU JIOCTaBKM B COOTBETCTBHH C

TpeOOBaHUSIMU
TEXHUYECKOT'O 3a/IaHHsI

1.2. B pe3ynbpTaTe 0CBOCHHS IUCIHUILUIMHBI Y CTYACHTOB JIOJDKHBI OBITH CHOPMUPOBAHBI:

[Tpodeccuonansusie | Kon JTamna PesynbTarel 00yueHus

eliCTBUSA OCBOCHUSI

KOMIIETCHIIUH
[IpoBeneHune [TIK-U-1.2 HAa YPOBHE 3HAHUIA:
QHATTUTUYECKOTO e MeTobI pa3pabOTKU OTYETHOW aHATTUTHYECKON

MCCIICIOBAHHUS B
COOTBETCTBUHU C
COTJIaCOBAaHHBIMHU
TpeOOBaHUSIMU

PazpaboTtka u
COrJIacOBaHHE
TEXHUYISCKOTO
[IPOEKTA
METOIUYECKON 1
TEXHOJIOTHYECKON

MH(QPaCTPYKTYpbI
OOJIBIINX JAHHBIX

JIOKYMEHTAITU!

HA YPOBHE YMEHHUIi:
e AJanTUPOBaTh U Pa3BEPTHIBATH MOJAEIN B IIPEAMETHOMN
cpene

HAa YPOBHE 3HAHMIA:

o COBpEMEHHBIN ONBIT UCTIOIH30BAHMS aHAIIN3A
OOMIBIINX TaHHBIX

e MeToibl ynpaBieHust )KU3HEHHBIM 1uKiIoM 1T-
MH(PACTPYKTYPHI OpraHU3AIUU

e MeTobl ynpaBiaeHUs TpoeKTaMu co3ganus UT-
UHPPACTPYKTYpPhI OPraHU3aAIUN

e COBpEeMEHHBIC METO/Ibl U MHCTPYMEHTAJIbHBIE CPEICTBA
aHanmM3a OOJIBIINX JAHHBIX

e PekoMeHJaIli U OIBIT UCIIOIB30BAHUS METO/IOB
aHaan3a OONIBIINX JAHHBIX

e PekoMeHaIny 10 UCITOIL30BAHUIO, OITBIT
HCIOJIb30BAHMS U UHTETPALlUA COBPEMEHHBIX
WHCTPYMEHTAIBHBIX CPEJICTB COOpa, XpaHEHHUS,
00paboTKH M aHamn3a OOIBIINUX TaHHBIX

e MeTo/pI MHTEPIIPETAIIMY U BU3YAIIU3AIMH OOJBIITNX
JTaHHBIX

e Vcrounnku nHGOpMAIIUU U YCITOBUS UX
HMCIOJIb30BaAHUSI

e MeTo/b! u3BIIeYeHHS HH()OpPMAIIMK U 3HAHUHN U3
reTEPOTCHHBIX, MYJIBTH CTPYKTYPUPOBAHHBIX,




HECTPYKTYPHUPOBAHHBIX UCTOYHUKOB, B TOM YHCIIE TPH
MTOTOKOBOM 00paboTke

e CoBpeMeHHas TeXHOJOrn4ecKasi HHPpacTpyKTypa
BBICOKOITPOU3BOIUTENBHBIX U PACTIPEACICHHBIX
BBIYMCIICHUI

e Metoasl  obecrieueHuss
yuHbOopMaIu

OLCHKH KadycCTBa

HA YPOBHE YMEHMIA:

e [IpoBenieHrEe CPABHUTEIIBHOTO aHAJIN3a U BHIOOPA
METOJIOB ¥ METOJIMK aHaJIN3a OOJIbIINX JTAHHBIX U
COCTaBJICHUE PEKOMEH/IAIINH 110 MX MCIIOJIb30BAHHUIO,
OLICHUBATh YCJIOBUS UX PUOOPETECHUS U
MCIIOJIb30BAHUS

e PazpaboTka crenuduKaniy 1 ONUCaHus
pa3padaTbIBacMbIX METOJIOB M METOIMK aHAJIN3a
60J'IBH_II/IX JaHHBIX, MTHCTPYMCHTAJIbHBIX CPCACTB HUJIN
UX KOMIIOHEHT B COOTBETCTBUU C TPEOOBAHUSIMHU
TEXHHUYECKOTO 3a/IaHUs

2. O0beM M MecTO AMCHUILINHBI B cTpykType OII BO

O0BbeM THCHUILINHBI
5 3E, 64 ak. yaca Ha KOHTaKTHYIO pa0boTy ¢ mpenoaasarenemM, 80 aK. 4aCOB Ha CAMOCTOSITEIHHYIO
paboTy oOy4aromuxcs;
Mecro nucuumiuebl B ctpykrype OII BO

— B1.B.O/1.5 «C6op, 06paboTka 1 XpaHEHHE paclpeieIeHHbIX TaHHBIX», | Kypc, 1 cemectp;
— IUCUUIUIMHA PeaTn3yeTcsl MOocae U3YyUEeHUs AUCHUILINH:

SKOHOMHUYECKas nHPpopMaTrka (B o0bemMe OakagaBpuara);

— (opMa IpPOMEKYyTOUHOM aTTeCTalluH — SK3aMEH.

3. ConepxaHue M CTPYKTYpa IHCUMIIIMHBI

Tabnmma 2.
O0bEM JUCLMIUIMHEL, aK. Yyac./4ac dopma
KonrakTHas pabota TEKyLIero
No 1/ HaunmenoBanue tem o0yJaromuxcs ¢ KOHTpOns
(pazmenoB) Bcero MpenoaaBaTenemM CP yCIIeBAaEMOCTH ,
110 BU/IaM y4eOHBIX 3aHATHIL IIPOMEKYTOUYHOHN
JI | JIP | 113 | KCP aTTeCTaIlu
Ounas popma 00yueHHs
Tema | | Pacrpe/ie/ieHHBIN aHAIH3 18 2 6 10 Ompoc
JTAHHBIX
Tema2 | Data Mining B peajbHOM 18 2 6 10 Ompoc
Bpemenu (Real-Time
Data Mining)
Tema3 | V3BrneucHUe 3HAHUIT U3 18 2 6 10 Ormpoc
Web — Web Mining
Tema4 | TIporpaMMUpOBaHHUE 18 2 6 10 Ompoc
onepauuii ¢ RDD.
Pabora ¢ mapamu
KITIOY/3HAaYCHHE
Tema 5 | BelnosHEHHE B KJIaCTEpe 18 2 6 10 Ompoc
Tema 6 Spark SQL 18 2 6 10 Omnpoc




Tema7 | Spark Streaming 18 2 6 10 Ompoc
Tema 8 | MarmHHOE OOyUYCHHE C 18 2 6 10 Ompoc,
MLIib 13 (1-8),
KP (1-8)
IIpoMeKyTOUHAs aTTECTAIUS - - DK3aMeH
Beero: 180/ 16/ 48/ 80/ 36
135 12 36 60

IIprmeganne — GOPMBI TEKYIIEro KOHTPOJIS yCIeBaeMOCTH: KOHTposbHas padoTa (KP), nomamaee 3amanue (/3)
Conep:kanue QU CHUTIIHHbBI

Tema 1. Pacnpedenennslii ananu3 OAHHHIX.

Cucrembl MOOWIBHBIX areHTOB. OCcHOBHBIE TOHATHS. CTaH1apThl MHOTOAT€HTHBIX
cucteM. CrcTeMbl MOOMIBHBIX areHToB. CrcTteMa MoOMIbHEIX areHToB JADE.
Hcnonk3oBaHrne MOOMIIBHBIX areHTOB IS aHaIu3a NaHHbIX. [I[pobieMsl pacipeaeneHHOro
aHaJM3a JaHHBIX. ATEHThI-aHATUTUKHU. BapraHTel aHanM3a pacpeieIeHHbIX JaHHbIX.

Cucrema aHanv3a pacrpeesIeHHbIX JaHHBIX. OOLIKA MOAXO K peaiu3allii CUCTEMBI.
ArenT 11 coopa nHpopManuu o 6a3e JaHHBIX. ATEHT I cOOpa CTaTHCTHYECKOW HH(POPMAIIHH
0 JIaHHBIX. ATEHT JUIsl pEeUICHUsI OJIHOM 3a/1a4i MHTEJUICKTYaJIbHOTO aHAIN3a JaHHBIX. ATSHT s
pellIeHUs] UHTETPUPOBAHHOM 3a/1a4ll MHTEJIEKTYaJIbHOTO aHalln3a JaHHbIX.

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

Nnes Data Mining B peaqbHOM BpeMEHHU. AJTaNTaIis CHCTEMBbI K 00IIel KOHIICTIIIHH.
AnanTuBHas no6br4a qanubix. Craruueckuit Data Mining u Data Mining B peaqbHOM BpeMeHH.
[Tpumenenne Data Mining B pealbHOM BPEMEHH.

Pexomennarensubie Mammnbl. Kinaccudukanus pekomennarenbHbix MamuH. [Togxon Ha ocHOBe
conepxkanus. CoBMecTHOE QUIBTPOBAHUE. AHATN3 PHIHOYHOW KOP3UHBI U CCKBEHITUATBHBIN
aHanu3. Y cuieHue oOy4eHuUs U areHThI.

WuctpymenTs! Data Mining B pealbHOM BpeMEHHU

Tema 3. H3eneuenue snanuii uz Web — Web Mining

Web Mining. IIpoGiembl anHanuza wuHpopmauuu wu3 Web. IlpoGnemsl anammsa
undopmanuu w3z Web. Oranst Web Mining. Web Mining u apyrue MHTEpHET-TEXHOJIOTHH.
Kareropuun Web Mining.

Meronst wu3BneueHuss Web-kontenra. W3Bneuenue Web-koHTeHTa B Ipoliecce
UH(POPMALIMOHHOTO MoKcKa. M3Bneuenne Web-koHTeHTa 17151 opMUpOBaHUs 0a3 JaHHBIX

N3Bneuenne Web-ctpyktyp. IlpencraBnenne Web-ctpykryp. Ouenka Baxnoctd Web-
ctpyktyp. Ilonck Web-nokymeHTOB ¢ yueToM runepccsiiok. Kmactepuzamus Web-cTpykryp.

UccnenoBanne wucnonb3zoBanus Web-pecypcoB. Hccnenyemas wundopmarnus. OTtan
IpPEenpoLecCuHra. JTarn u3BjaeueHus adI0HOB. JTal aHanu3a 1a0JIOHOB U UX PUMEHEHHE.

Tema 4. IIpozpammuposanue onepayuii ¢ RDD. Paboma c napamu knrou/3nauenue

OcuoBel RDD. Coznmanue RDD. Omepanun ¢ RDD. Ilpeo6pazoBanus. JleiicTusi.
Otnoxennble BeruncieHus. [lepenaya gynkmuit B Spark. [Ipumenpsr Ha: Python, Scala, Java.
[Tpocteie Habopsl RDD. Ilpeo6pazoBanue TunoB RDD. Coxpanenue (K31upoBaHue).

Coznanue HabopoB map. [IpeoOpazoBanus HabopoB nap. ArperupoBanue. ['pynnupoBka
nanHbiX. Coenunenusi. CoptupoBka. JlefcTBUs Hag HabOpaMu Map Kitouy/3HadeHue. Y IpaBieHue
pacnpeneneHueM fAaHHbIX. Omnpenenenue oObekTa ympasieHUs pacnpeaeneHuem RDD.
Omneparyy, mojyJyaromue BeIroJbl 0T HAIMYUS MH(pOpMauu o pacnpenenenuu. Onepauuu, Ha
KOTOpbIe BIUsET TopsAnok pacnpeneneHus. [lpumep: PageRank. CoOGcTBeHHBIE OOBEKTHI
YIPaBIEHUS PacIpeIEICHUEM.




Tema 5. Boinonnenue 6 knacmepe

Apxutextypa cpeabl Spark Bpemenu BeimonHeHus. Jpaiisep. Mcnonnurenu. [ucnerdep
KJacTepa. 3amyck nporpammbl. Mtoru. Pa3sBepThiBaHne NpUIIOKEHHI ¢ MOMOIIbIO spark-submit.
YnakoBka MpOrpaMMHOTO Koaa W 3aBucuMocTeil. COOpka MpUIIOkKEeHHs Ha Java ¢ MOMOIIBIO
Maven. CoOopka mnpwioxeHus Ha Scala ¢ mnomompro sbt. KoH(mukTel 3aBHCHMOCTEH.
[TnanupoBanue npmioxkenuid B Spark. Jlucmerdepwsr kimacrepoB. Jlucmerdep kimactepa Spark
Standalone. Hadoop YARN. Apache Mesos. Amazon EC2. Beibop nucneruepa kiactepa.

Tema 6. Spark SQL

Brrouenne Spark SQL B mpunokenus. Mcnons3zoBanue Spark SQL B mpuimokeHUsIX.
Nunmmanuzamus Spark SQL. Ilpumep mpocroro 3ampoca. HabGopsr manabix SchemaRDD.
KsmmpoBanue. 3arpyska u coxpaHenue naHHbiX. Apache Hive. Parquet. JSON. M3 RDD.
Cepsep JDBC/ODBC. Pa6ota ¢ nporpammoii Beeline. Jlonaroxuyimime TabauIbl U 3arpoChl.
Oynkuuy, onpenensiemsie nois3zoBareneM. Spark SQL UDF. HiveUDF. [Ipou3BoauTensHOCT

Spark SQL.

Tema 7. Spark Streaming

Apxutektypa u abcrpakumsa. IIpeoOpasoBanusi 0€3 COXpaHEHHS COCTOSHUS.
[IpeoOpazoBanus ¢ coxpaHeHHEeM cocTosHusg. Omnepauuu BbIBOAA. VICTOUHUKH MCXOIHBIX
naHHbIX. OCHOBHBIE HMCTOYHHKH. J{OTIONHUTENbHBIE MCTOYHUKH. MHOXECTBO HCTOYHHKOB H
pa3Mepbl kiactepa. Kpyrinocyrounas pabora. KommpoBaHue B KOHTPOJBHBIX TOYKAaX.
[ToBbilieHHE  OTKA30yCTOWYMBOCTH  JpaiiBepa. (OTKa30ycTOMYMBOCTH pabouMx  y3IIOB.
OTka30ycTOMYMBOCTh MPHEMHHUKOB. [apanTupoBanHas oOpabotka. BeG-untepdeiic Spark
Streaming. IIpoGieMbl MPOWU3BOAMTENBHOCTH. VIHTEpBaN MaKETUPOBAHHUS WU MPOTSHKEHHOCTD
okHa. Ctenenp napamwienusma. COopka Mycopa U UCIIOJIb30BaHUE TAMSITH.

Tema 8. Mawunnoe ooyuenue c MLIib

Cuctemubie TpeboBanus. OCHOBBI MamMHHOTO OOyueHws. Ilpumep: kmaccudukarms
cnama. Tunbl panHbIX. Bekropbl. Anroputmel. HM3BiaeueHune mnpu3HakoB. CTAaTHCTUKH.
Knaccudpukanms wu  perpeccusi.  Kmacrepmsamms. KomnaboparuBHas — QuubTpanmst U
pexomennauuu. Ilonmxenne pasmepHoctu. Onenka Moxaenu. CoBETBI U BONPOCHI
IPOU3BOAUTENBHOCTH. BpiOop mpusnakoB. Hactpoiika anropurmon. KammpoBanue Habopos
RDD nns noBropHOro wucnosnb3oBaHus. PaspexeHHble BeKTOpbl. CTENeHb MNapajuleau3Ma.
BricokoypoBHeBbIit API MammHHOr0 00y4eHus.

4. MaTepuaJibl TEKyIIero KOHTPOJISA yCIIeBAeMOCTH 00y4aromuxcsa 1 (poHy
OLICHOYHBIX CPEACTB MPOMEKYTOYHOMN aTTeCTALMHU 10 JMCIUILIMHE

4.1. ®opMBI U METO/IbI TEKYLIET0 KOHTPOJISA YCIIeBAEMOCTH.

4.1.1. B xome peamuzanuu mucuumuiiael b1.B.OJ.5 «CO6op, o0paboTka W XpaHEHHE
pacrpelie/IeHHbIX ~ JTAaHHBIX» HMCIIOJIB3YIOTCSl  CIEIYIOLIME METOABl TEKYIEro KOHTpOJIs
yCIIEBaEMOCTH 00YYAIOIINXCS: OMPOCHI, IOMAITHEE 3aaHre U KOHTPOJIbHAs paboTa.

Tema MeTo bl TEKYIIEro KOHTPOJISI YCIIEBAEMOCTHU
Tema 1 Onpoc
Tema 2 Onpoc
Tewma 3 Ormpoc
Tema 4 Onpoc
Tema 5 Ompoc
Tema 6 Ompoc
Tema 7 Ompoc
Tema 8 Omnpoc, nromarrHee 3agaHue no Temam 1-8, konTposbpHast pabora o Temam 1-8




4.1.2. Ixk3aMeH NPOBOAUTCS ¢ IPUMEHEHHUEM CJIeTYIONIUX MeTOAOB (CPeACTB): B MUCbMEHHOM
¢dopme B Buie KOHTPOJIBHON PaOOTHI.
4.2. MaTepuaJibl TEKYLIEr0 KOHTPOJISI YCIIEBAEMOCTH 00y4a0IIUXCS

THnoBbIe OLIEHOYHbIE MaTepuaJibl 110 TEME 1

Omnpoc:

Pacckaxute o cucteMax MOOMIJIBHBIX ar€éHTOB M OCHOBHBIX MOHATHIX. [IpuBeinTe IpUMEpHI.
Hepe'—II/ICHI/ITe OCHOBHBIC CTAaHAAPThI MHOI'OAI€HTHBIX CUCTCM. HpI/IBeI[I/ITC IMPUMCEPDbI
UCIIOJIb30BAHUS.
OnuimMTe OCHOBHBIE 0COOCHHOCTH MCITOJIb30BaHNE MOOMIIBHBIX areHTOB ISl aHATU3a
JAHHBIX.
Hepe'—II/ICHI/ITe OCHOBHBbBIC HpOGHeMBI pacnpeacICHHOroO aHaJin3a JaHHbIX.
Onuumre 0OCHOBHBIE OCO6€HHOCTI/I MOHATUS ATEHTHI-AaHAIIUTHKH.
IIpuBenuTe npUMeEpHI aHAIN3a PACIIPEIEICHHBIX JaHHBIX.
OnwuiuTe OCHOBHBIC OCOOCHHOCTH CUCTEM aHaJIM3a paclpe/IeiiCHHbIX JaHHbIX. [IpuBeauTe
[IPUMEPBL.
Ornummre o0 MOAXO0 K peali3aii CUCTEMBI.
OnummTe OCHOBHBIE 0COOCHHOCTH CUCTEM ISl cOopa nHpopmanuu o 6aze
NaHHbIX. [IpUBeaHMTE MPUMEPHI.
OnwuiuTe OCHOBHBIE OCOOCHHOCTH CUCTEM JIJIsi cOOpa CTaTHCTUYECKON HH(OpMAIHH O
JnaHHbIX. [IpuBenuTe npuMepsl.
Onuimmre 0OCHOBHBIE OCO6€HHOCTI/I CUCTEM JIAA pCHICHUS OI[HOI\/JI 3ala4i MHTCIICKTYaJIbHOI'O
aHajM3a AaHHbIX. [IpuBeauTe mpumep.

Tunosble OlleHOYHbIE MATEPHAJIBI 110 TeMe 2

Ompoc:

Onummre ocHOBHBIE 0coOeHHOCTH cucTeM Data Mining B peaibHOM BpeMEHH.
[IpuBenuTe MpUMEpPHI aJanTaIlid CUCTEMBI K 00IIEH KOHIICTIIIUH.
OnuirTe 0OCHOBHbIE 0COOCHHOCTH aJaNiTUBHOM A00bIUa qaHHBIX. [[puBeuTe MpuMeEpHI.
Onwumure OCHOBHBIE 0OCOOEHHOCTH cTatndeckoro Data Mining. [IpuBenuTe npumepsl.
OnuirTe 0OCHOBHBbIE 0COOCHHOCTHU MOHATHUSA ""PekoMennarensubie Mamuubl". [IpuBenure
MPUMEPHI UCIIOJIb30BAHUS.
[TpuBenuTe KIaccUPUKAIUIO PEKOMEHATEIbHBIX MAIIIHH.
Onummre 0OCHOBHBIE OCOOCHHOCTH CYIIECTBYIOLIUX MHCTpyMEeHTOB Data Mining B peaibHOM
BpPEMEHU.

Tumnosblie olleHOYHBIE MATEPUAIBI 10 TeMe 3

Ompoc:

Web Mining. I[lepeunciaute ocHOBHBIE TPOOIeMbl aHann3a nHpopmanmu u3 Web.
OnwumuTe OCHOBHBIE 0COOEHHOCTH U 3Tanbsl Web Mining. [IpuBennTe npumepsl.
OnuiuTe OCHOBHBIE OCOOEHHOCTH U MeTO1bl n3BnedeHus: Web-konrenta. [Ipusenure
npuMep.
OnumMre 0OCHOBHbIE 0COOEHHOCTH U METObI u3BieueHne Web-konTeHTa i GopMupoBaHus
6a3 nanubIxX. [IpuBeaure npumep.
Omnuiure OCHOBHBIE 0COOCHHOCTH M MeTO/IbI oucka Web-10KyMeHTOB ¢ y4eToM
TUIEPCCHIIOK.
OnuimMTe OCHOBHBIE 0COOCHHOCTH U 3Tarbl Web-mining.

TunoBble OlleHOYHbIE MATEPHAJIBI 110 TeMe 4

Omnpoc:

Onummre ocHoBHBIE ocoOeHHOocTH RDD. IlpuBennTte npumMepsi.

Onunmre 0CHOBHbIE 0COOEHHOCTH KOHIEeNNH "OTiI0KeHHbIe BelurcieHus". Onummre
OCHOBHbIe oco0eHHocTH nepenaun GpyHkuuit B Spark. [IpuBeaure npumeps! Ha: Python,
Scala, Java.



Onwumute ocHoBHBIE ocobeHHocTH: [IpocTrie Habopsl RDD. IIpeoOpa3oBanue tunos RDD.
[IpuBenuTe NpUMEPSL.
OnumuTe OCHOBHBIE OCOOCHHOCTH: CO3/1aHue HAaOOPOB Map, npeodpa3zoBanus HAOOPOB map,
arperuposanus. [Ipuseaure npumepsl.
OnuiuTe OCHOBHBIE OCOOCHHOCTH: I'PYNIIUPOBKA JAHHBIX, COEIMHEHUS, COPTUPOBKA.
IIpuBenuTe NpUMEpSL.
Haiite onpenenenue o0bekTa ynpasnenus pacnpeneneaueMm RDD. [Ipusenute npumep
olepanui, MoJIy4aroIlyX BbITO/Ibl OT HAIUYKS HH(POPMAIIMK O paclpe/leIeHUH.
OnuiuTe OCHOBHbIE OCOOEHHOCTH: ONepalyii, Ha KOTOPbIE BIMUSAET MOPAIAO0K pacipeaeIeHuUs.
IIpuBenure npumep.

Tumnosbie OLEHOYHBIE MATEPHAJIBI 10 TeMe S

Ormpoc:

OnummTe OCHOBHBIE OCOOEHHOCTHU U IaliTe HEOOXOAMMBIE ONIPEICICHHS: apXUTCKTYPhI
cpenbl Spark.
OnuniMte OCHOBHbIE 0OCOOCHHOCTH pa3BePThIBAHMUS MPHUIOKEHUH ¢ MOMOIIbIo spark-submit.
[TpuBenuTe npuMep ynakoBKH MPOTPAMMHOIO KOAA U 3aBUCUMOCTEH.
Onummre 0CHOBHBIE 0COOEHHOCTH COOPKU MpUIIOKEHUs Ha Java ¢ moMoIbio Maven.
[TpuBenute npuMepsl HEOOXOUMBIX KOMaHI.
OnummTe OCHOBHBIC 0COOSHHOCTH COOPKHM MPUIIOKEHUS Ha Scala ¢ TOMOIIbIO
sbt. TIpuBeauTe mpuMepbl HCOOXOIUMBIX KOMAHI.
Onummre 0OCHOBHBIE 0COOEHHOCTH TUTAHUPOBaHUs Npuiiokenuid B Spark. [IpuBenute
pUMEpPbI HEOOXOAMMBIX KOMaH/I.
OnwuiuTe OCHOBHBIE 0COOCHHOCTH JHcIieT4depa kiactepoB Spark Standalone.
OrnuirTe 0OCHOBHBIE 0COOCHHOCTH M TIpaBUIIa BBIOOpa nucrieTyepa kinacrepa. [losicaure Ha
npumepe.

TumnoBbie OlleHOYHBIE MATEPHUABI 110 TeMe 6

Ompoc:

Onuute ocHOBHBIE 0COOEHHOCTH BKItoueHus: Spark SQL B mpunoxenus. [lpuBeaure

HpUMEPHI.

OnwumuTe OCHOBHBIE 0COOEHHOCTH Mcoiab3oBanus Spark SQL B npunoxenusx. Onumure

OCHOBHbIE oco0eHHOocTH ucnob3oBanus Apache Hive. [IposicauTe Ha mpumepe.

Onummnre 0CHOBHbIE 0COOEHHOCTH UCIOJIB30BaHUS JOIT0KUBYIIMX TAOIUI] U 3aIPOCOB.

[Tosicaure Ha mpuMepe.

OnumuTe OCHOBHBIE OCOOCHHOCTH UCIOJIb30BaHUS (PYHKIUH, ONpeaesieMbIX

nosib3oBareneMm. [losicHure Ha puMepe.

Onuiute ocHOBHBIE 0coOeHHOCTH ucnonb3oBanus Spark SQL UDF. I[Nosicuute Ha mpumepe.
TunoBble OLlEHOYHBIE MAaTEPHAJIBLI 10 TeMe 7

Ompoc:

Onummure apXUTeKTypy U aOCTPaKLHUIO JUIsl TOTOKOBON 00pabOTKH.
OnuimTe 0OCHOBHBIE 0COOCHHOCTH MCIIOJIB30BAaHUS 711 TOTOKOBOW 00pa0OTKHU: omneparuit
BBIBOJIa, ICTOYHHUKHU MUCXOJHBIX AaHHBIX. [losicHuTe Ha mpuMmepe.
OnumuTe 0OCHOBHBIE 0COOCHHOCTH KOoHIenuK "I"apanTupoBaHHas oOpaboTka'.
Onunmre 0CHOBHbIE 0COOEHHOCTH UCIOIB30BaHUS IPOOIEMBI
pou3BoauTENbHOCTH. [losicHuTE HA mpuMepe.

Tunosble oleHOYHbIE MATePHAJIBI 110 TeMe 8

Ompoc:

OnumuTe OCHOBHBIE MOAXO0/IbI UCIOIb30BaHUs Onbmuoreku MLib. [ToscHuTe Ha npumepe.
OnuimTe OCHOBHBIE THUIIBI TaHHBIX OuOroTreku MLib. [losicanTe Ha mpumepe

Onummre ocHOBHbIE ocoOeHHOoCcTH MLib, cBsizaHHbBIE ¢ BHIOOPOM MPU3HAKOB M HACTPOUKH
anroputmoB. [losicauTe Ha mpumepe.



e Onummre OCHOBHBIE 0COOEHHOCTH BBICOKOYpoBHEBOro API mMammHHOTO 00yUYeHUsI.
[TosicauTe Ha npumepe.

Jomarinee 3aganue:
Bcerpoiite npeatoskeHHbIN npenoaaBareieM Metoa u3 oubmmoreku Scikit-learn (http://scikit-
learn.org/stable/) B 6ot Slack-statsbot(https://github.com/backspace/slack-statsbot).

Konrponsnas padora:
JUist TpeasioKEHHOro mperojaBateieM Ha0oOpa HaHHBIX I 3aBUCHMOM  IEepEeMEHHOM
OTIpeNIeNIUTE ONTUMAIBHBIN HA0Op MPU3HAKOB M HACTPOUTE aJTOPUTM MALUTMHHOTO O0Y4EHUS s
HOCTPOCHUSI KiIaccu(puKaTopa.

4.3. OneHoYHbIE CPEACTBA VISl IPOMEKYTOYHOI aTTecTalNH.

4.3.1. llepevyeHb KOMIIETEHIHIA ¢ YKa3aHHEM 3TanoB UX (opMUPOBAHUS B Mpoliecce
0ocBOeHHs1 00pa3oBaTebHOIl mporpamMmmbl. [loka3aTenn U KpUTEpHUU OLEHUBAHUS
KOMIIETEHIHI ¢ Y4€TOM 3Tana ux (popMHPOBAHUS.

Kon HaumenoBanue Kon HaumenoBanue JTana
KOMIIETEHIINH | KOMIIETEHIINU JTamna OCBOCHHS | OCBOCHHS KOMIICTCHIIH
KOMIETCHIINH
[TIK-"-1 Crnioco6HOCTB [1K-1-1.2 Cnocoben k otbopy U
MIPUMEHSITh (hopMUPOBaHUIO cocraBa
COBpPEMEHHBIE COOCTBEHHBIX u
nH(pOpMaLIMOHHBIE npuoOpeTaeMbIX JAaHHBIX U
TEXHOJIOTUU TSt UHPOpPMALIUK C YKa3aHUEM
paboTsI c UCTOYHUKOB  JaHHBIX U
HKOHOMHUYECKUMHU YCIOBHHA WX TIOJY4CHHS U
JTaHHBIMU JIOCTaBKM B COOTBETCTBUU C
TpeOOBaHUSIMU
TEXHUUYECKOTO 3aJaHHs

Oran ocBOEHUs Ilokazarens oneHUBaHUS Kpurepuii oneHnBanus

KOMIICTCHIITUN

[1K-1-1.2 Criocoben K oTbopy u | Ilonumaer u MoxxeT 00OCHOBAThH
(bopMHUPOBAHHIO CcOCTaBa | IEJIECO00Pa3HOCTH BBIOPAHHBIX

COOCTBEHHBIX U IpHOOpEeTaeMbIX | COOCTBEHHBIX M  INPHOOpETaeMbIX
JaHHBIX W wuHQOpMamuu ¢ | JaHHBIX U HHGOPMAIMH C YKa3aHHEM
yKa3aHHEM HCTOYHMKOB JAaHHBIX M | HMCTOYHHMKOB JIaHHBIX M YCIOBUH HX

YCJ'IOBI/II\/'I HUX MOJYUYCHUS U JOCTAaBKU MTOJTYUCHU A u JOCTaBKH B
B COOTBCTCTBHH C Tpe60BaHI/I$IMI/I COOTBCTCTBHUH C Tpe6OBaHI/I}IMI/I
TCXHUYCCKOI'O 3aaHus TCXHUYCCKOI'O 3aJaHuA

4.3.2. TunoBbie OLICHOYHBIE CPEICTBA.

Bomnpocsl Kk 3k3ameny:
e PacckaxuTte o cucTeMax MOOMJIbHBIX areéHTOB M OCHOBHBIX MOHATHAX. [IpuBearTe IpUMEpHI.
e [lepeunciure OCHOBHBIE CTAaHIAPTHI MHOI'OAr€HTHBIX cucTeM. IIpuBenure nmpumepsl
MCIIOJIb30BaHUS.
e OmHUIINTE OCHOBHBIE 0COOEHHOCTH HUCIOIL30BaHNE MOOMIBLHEIX ar€HTOB JIs1 aHaJIn3a
JIAHHBIX.
e [lepeuncnure OCHOBHBIE IPOOIEMBI pacIIpEeIeICHHOT0 aHAIN3a JAHHBIX.
e OnummuTe OCHOBHbIE 0COOCHHOCTH MOHATHS ATEHThI-aHATUTHKH.
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[IpuBenuTe mpuMepsl aHATN3a PaCIpeIeICHHBIX JaHHBIX.

Onummre 0CHOBHbIE 0COOEHHOCTH CUCTEM aHajIKN3a pachpeieleHHbIX JaHHbIX. [IpuBeauTe
MPUMEPBHL.

Onwumute 00UIMiA TOIXO0A K PeaTn3aluy CHCTEMBI.

OnummuTe 0OCHOBHBIE 0COOEHHOCTH CUCTEM IS cOopa nHpopmaiuu o 6aze

naHHbix. [IpuBeaute mpumepsl.

Onummre 0CHOBHbIE OCOOEHHOCTH CUCTEM JUIsl cOOpa CTaTUCTUYECKOM HH(OPMALIUU O
nauHbiX. [IpuBeauTe mpuMepsl.

OnumuTe OCHOBHBIE OCOOCHHOCTH CUCTEM ISl PEIICHUS OHOM 3a/1a4i MHTEJUIEKTYaIbHOTO
aHanuza naHHeix. [IpuBeaurte nmpumep.

Onummre ocHOBHBbIE 0coOeHHOCTH cucTeM Data Mining B pealbHOM BpeMEHH.

[TpuBeauTe MpUMEPHI AAANTAIIMH CUCTEMBI K 00IIeH KOHIICTIIIUH.

OnwumuTe OCHOBHBIE OCOOCHHOCTH aaNTUBHON J100bIua naHHbIX. [IpuBeauTe npumMepsl.
OnwumuTe 0OCHOBHBIE 0COOCHHOCTH cTatndeckoro Data Mining. [IpuBenuTe npumepsl.
OnummTte 0OCHOBHBIE 0COOEHHOCTH TOHTHS "PexomennarenpHbie MamuHbl". [IpuBenure
MIPUMEPHI UCIIOJIb30BAHUS.

[TpuBenuTe KIaccUPUKAUIO PEKOMEHIATEIbHBIX MAIIIHH.

Onummre OCHOBHBIE OCOOCHHOCTH CYIIECTBYIOLIUX MHCTpyMEeHTOB Data Mining B peaibHOM
BpPEMEHH.

Web Mining. [Iepeuncnure ocHOBHBIE TpoOIeMbl aHan3a nHpopmanuu uz Web.
Onummre 0cCHOBHBIE 0COOeHHOCTH U 3Tanbl Web Mining. [IpuBeaute npumepsi.

Onummre 0CHOBHBIE 0OCOOEHHOCTU U MeTObI u3Bneuenus Web-konrtenta. [IpuBeaure
puMep.

Onwumure OCHOBHBIE OCOOCHHOCTH M METOIbI M3BJIeueHre Web-KOHTeHTa i1t pOPMHUPOBAHUS
0a3 nanubix. [IpuBenure npumep.

Onummre 0CHOBHBIE OCOOEHHOCTH U METObI Iorcka Web-JOKyMEHTOB C y4eTOM
TUIEPCCHUIOK.

OnuuMTe OCHOBHBIE 0COOCHHOCTH U 3Tarbl Web-mining.

Onummrte ocHoBHBIE ocobeHHocTH RDD. IlpuBeaute mpumMepsi.

Onummre 0OCHOBHBIE 0COOEHHOCTH KoHIen K "OTI0oKeHHbIe BeryrcaeHus". Onummre
OCHOBHbIE ocoOeHHOocTH nepenaun pyHkuuit B Spark. [Ipuseaure npumeps! Ha: Python,
Scala, Java.

Onumute ocHoBHBIE ocoOeHHOCTH: [IpocTsie Habopsl RDD. ITpeoOpa3osanue tunos RDD.
IIpuBenuTe NpUMEPBL.

OnuimTe 0OCHOBHBIE 0COOCHHOCTH: CO3/IaHie HaOOpOB Tap, Mpeodpa3oBaHusi HAOOPOB Tap,
arperupoBanus. [IpuBeaure npumepsl.

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

Maiite onpenenenne o0beKkTa ynpasinenus pacnpeaenenueM RDD. Ilpusenure npumep
orepanuii, MoJy4arrX BbIFOAbl OT HATMYUS UH(OPMALIUK O pacpe/IesIeHUN.

OnummMre OCHOBHBbIE OCOOEHHOCTHU: ONepaluii, Ha KOTOPbIE BIUSIET NOPSAIAOK paclpeaeacHus.
IIpuBeauTe mpumep.

OnumuTe OCHOBHBIE OCOOCHHOCTH U JIaliTe HE0OXOAUMBIE OIIPEICIIEHUS: apXUTEKTYPhI
cpenapt Spark.

OnunMte OCHOBHBIE 0OCOOCHHOCTH pa3BePThIBAHMUS MPHIOKEHUH ¢ MOMOIIbI0 spark-submit.
[IpuBenuTe mpuMep yNakoOBKH MPOTPAMMHOIO KOJa M 3aBUCUMOCTEM.

OnumuTe OCHOBHBIE OCOOCHHOCTH COOPKH MPHIIOXKEHHS Ha Java ¢ moMoInbsio Maven.
[TpuBenuTe mpuMepsl HEOOXOUMBIX KOMaH]I.

OnummTe 0OCHOBHBIE 0COOCHHOCTH COOPKH MPUJIOKEHUS Ha Scala ¢ moMoIIbIo

sbt. INpuBeauTe MpUMEpPbl HEOOXOAUMBIX KOMAH/I.

11



OnwumuTe OCHOBHBIE OCOOCHHOCTH TUTaHUpOBaHUs puiioxenuit B Spark. [IpuBenure
pUMepbl HEOOXOAUMBIX KOMaH/I.

Onummre OCHOBHBIE 0COOEHHOCTHU JHcIeTyepa kiactepoB Spark Standalone.

OnwumuTe OCHOBHBIE OCOOCHHOCTH M TpaBWiia BeIOOpa aucnerdepa kiuacrepa. [loscaure Ha
npumepe.

OnumuTe ocHOBHBIE 0coOeHHOCTH BKiroueHus: Spark SQL B npumnosxenust. [IpuBenure
PUMEPHI.

OnumuTe OCHOBHBIE 0COOEHHOCTH Mcnoib3oBanus Spark SQL B npunoxenusx. Onumure
OCHOBHBIE 0coOeHHOCTH ucnonb3oBanus Apache Hive. [Iposicaute Ha mpumepe.

OnunMre 0CHOBHbIE 0COOEHHOCTH UCIOIB30BaHUS JOIT0KUBYIIMX TAOIUI] U 3aIPOCOB.
[TosicuuTe Ha npumepe.

OnumuTe OCHOBHBIE OCOOCHHOCTH UCTIONB30BaHUs (PYHKIUH, OIpeaesieMbIX
nosib3oBareneM. [losicHure Ha pumMepe.

Onummre ocHOBHBIE ocoOeHHOCcTH ucnonb3oBanus Spark SQL UDF. [TosicauTe Ha mpumepe.
OnumuTe apxXUTeKTypy U aOCTPaKIUIO Il HOTOKOBOM 00pabOTKH.

Onumure 0CHOBHbIE 0COOEHHOCTH UCIOIb30BaHUS /1JIsl IOTOKOBOM 00pabOTKU: onepanuit
BBIBOJIa, HCTOYHHUKH MCXOJIHBIX AaHHBIX. [losicHuTe Ha mpuMmepe.

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

Onummre 0CHOBHbIE 0COOEHHOCTH UCIOIB30BaHUS TIPOOIIEMBI

npousBoauTenbHOCTH. [losicHuTe Ha mpuMepe.

OnwumuTe OCHOBHBIE TOAXO0/IBI UCTIOIB30BaHus Onbmuoreku MLib. [TosicHuTe Ha mpumepe.
OnummTe OCHOBHBIC THIBI JaHHBIX Onbmuorekn MLib. [Tosicaute Ha mpumMepe

Onwumure ocHOBHBIE 0coOeHHOCTH MLib, cBS3aHHBIE ¢ BHIOOPOM MPU3HAKOB U HACTPOHKHU
anroputMmoB. [losicHuTe Ha mpuMepe.

Onummre 0CHOBHbIE 0COOEHHOCTH BhICOKOYypoBHEBOro API MammuHOrO 00yueHusl.
[TosicuuTe Ha npumepe.

Bcerpoiite mpeioxeHHbIN npenonaBarenemM Meto 1 u3 oubmuoreku Scikit-learn (http://scikit-
learn.org/stable/) B 6ot Slack-statshot(https://github.com/backspace/slack-statsbot).

Jl71s ipeiosKeHHOro npenojaBaTesieM Habopa JaHHBIX JJIs 3aBUCUMOM IepeMEHHON
OTIpeNIeNINTEe ONTHMAaIbHBIN HA0OP MPU3HAKOB M HACTPOWTE AJITOPUTM MAITUHHOTO O0Y4IEHUS
JUI IOCTPOEHUS KaccuuKaTopa.

HIxkana oueHUBaHHUA.
OneHka onpeaensiercs o popmyse:

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

10- Tpagummonn | «3adreHoy/ Omnpenenenue
OanpHas as ImIKaja «He
1IKaia 3a4TCHOY
10 Otimmyno 3auTeHo [Tonnble, rIy0OKHME M CHUCTEMATUYECKUE 3HAHMUS,

MOJIHBIN Y MPAaBUJIBHBIA OTBET HA TEOPETUYECKUU
BOIIPOC, MOJTHOE M MPaBUIILHOE PENICHHE 3a]a4H.

9 OTnu4HO 3auteHo | ['myGokue u CUCTEMATUYECKHE 3HaHUS,
IIPABWIBHBIM OTBET HAa TEOPETHUYECKUH BOIPOC,
MIPaBHJIBHOE PEIICHUE 33JauH.

8 OtinyHO 3aureno | CucremaTuyeckue 3HaHUs, PaBUIBHBIA OTBET Ha
TEOPETUYECKHII BOMPOC, MPAaBHIBHOE pEIIEeHUE
3ajJlauu.
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10- Tpaauumonn | «3adyreHo»/ Omnpenenenne

OaibHas as mIKaiga «He
1IKaja 3aYTEHOY
7 Xoporo 3auTeHo CucremaTnyeckue 3HaHUs, MPABUIILHBIA OTBET HA

TEOPETHUYECKUN BOMPOC C HE3HAUYUTEIbHBIMU HE
TOYHOCTSIMH, IPABUJIbHOE PEIICHHE 3a/1a4H.

6 Xopouio 3auteHo | CucremaTuueckue 3HaHUS, IPABUWIbHBIN OTBET Ha
TEOPETHYECKUH BONPOC C HE3HAYUTEIHHBIMH HE
TOYHOCTSIMH, MpPAaBUJIBHOE pEIIEHHE 3aJadd C
HE3HAYUTEIbHBIMH HETOUHOCTSIMU.

5 VnosnerBopu | 3auteHo | OTBET Ha TEOPETUYECKUH BOIPOC HEMOJIHBIH,

TEIbHO MpaBUIJIbHOE pelieHue 3a/1a4u c
HE3HAYUTEJIbHBIMH HETOUHOCTSIMH.

4 VY nosnerBopu 3a4TeHo OTBEeT Ha TEOPETUYECKUU BOMPOC HEMOJIHbIN,

TEJIbHO pelIeHre 3aJjaud  COACPXKUT apu(METHUYECKHE

OIIMOKY, HE BIMSIONIME Ha MPaBUILHOCTH XO/a
pELICHHUS 33/1a4H.

3 HeynoBnerBo | He 3aureno | OTBeT Ha TEOpPETUYECKHH BONPOC HEIMOJIHBIH,
PUTEIIBHO pellleHrne 3aJauyd  COJAEPKHUT HJICOJOTHYECKUE
OLIMOKH.
2 Heynosnerso | He 3auteno | OTBeT Ha TEOpETHMYECKU BONPOC HEBEPHBIN
pUTEIBHO u/unn peleHue 3aJjauu COZIEPKUT
UICOJIOTHYECKHUE OLTHOKH.
1 Heynosnerso | He 3auteno | OTBeT Ha TEOPETHMUECKUH BOMPOC HEBEPHBIM U
PUTEIBHO pelLleHHE 33]Jaul OTCYTCTBYET.
0 Heynosnerso | He 3auteno | OTBeT Ha TEOpEeTUUYECKUN BONPOC OTCYTCTBYET U
PUTEIBHO pelLlIeHHE 33]Jaul OTCYTCTBYET.

4.4. MeToanyecKue MaTepuaJsibl 0 MPOBEIEHUIO MPOMEKYTOUHOM aTTecTAlNU

OK3aMeH NpoBOAMUTCA B ayAauTOpuu. OTCYET BPEMEHHU, OTBEIECHHOIO Ha MHCbMEHHYIO
paboTy, UAET 0 3aBEPILLICHUH MPOLEAYPhl pa3MEILEHUS CTYACHTOB U pa3/iadM 3aJaHui.

CryneHT 00s13aH ABJIATHCSA HAa MMCbMEHHBIN KOHTPOJIb B yKa3aHHOE B pacnucaHuu Bpems. B
Cllydae OMO3/1aHus BpeMsi, OTBEJEHHOE Ha MMCbMEHHBIN KOHTPOJIb 3HAHU, HE TPOAJIEBaeTCsl.

IIpu cebe cTyneHTBl MOTYT UMETh TOJIBKO NMUChMEHHBIE NMPHHAIEKHOCTH. HeoOxoaumyro
JUISI BBITIOJIHEHUSI pabOTHI Oymary BbIIAET MPENo/1aBaTeNb.

[IpenonaBaTens paszgaeT BapuaHThl pabOTHI, coepkauii 2 Bonpoca. JIMCTHI ¢ 3ajaHusAMHU
JIOJIKHBI OBITh MOBEPHYTHI TEKCTOM BHU3, YTOOBI CTY/IE€HTHI O OKOHYAHUS MPOLEIyphl pa3gaun
HE MOIJIM HauyaTh BbINOJHEHHE paboThl. I[lo OKOHYaHWM pa3fgayd BAPHAHTOB CTYAECHTaAM
paspeliaercsi NMepeBEepHYTh TEKCT 3aJaHMsl U OJHOBPEMEHHO MPUCTYNUTh K BBITOJHEHUIO
pabotel. Ilo OKOHYAaHUM OTBEIEHHOIO BPEMEHM CTYAEHThl OJHOBPEMEHHO 3aKaHYMBAIOT
BbINOJIHEHHE paboThl. Eciin paboTta 3aBepiieHa CymecTBEHHO paHbIlle CpoKa, TO 10 pa3pelIeHUI0
IpenoaaBaress CTyJEHT MOXKET TOKUHYTh ayIUTOPUIO TOCPOUYHO.

MoOwibHbIe TeNePOHBI JAOMKHBI OBITh BBIKIIIOYEHBI M YOpaHBI CO CTOJIOB, JIOMYCKAeTCS
UCTOJIb30BaHUE  KaJbKYJIATOPOB,  BBINOJMHSIOMIMX  TOJBKO  TPOCThIE  apudmMeTHueckue
BBIUMCIICHHUS.

Bo Bpemsi mpoBelneHUs NHCBMEHHOIO KOHTPOJI 3HAHWH CTYAEHTaM HE pa3peliaercs
MOJIb30BAaThCA  Y4EOHBIMM MpOTpaMMaMH, CIHPAaBOYHUKAMH U MNPOYMMH HCTOYHHKAMHU
UHpOpMaLINH.

Hcnonb3oBaHue MaTepuanoB, a TAaKKe IMOMBITKA OOLIEHUS C OPYTMMH CTyIEHTaMU HIN
MHBIMM JIMIAMHM, B TOM UHCJIE€ C TPUMEHEHHEM DJEKTPOHHBIX CPEACTB  CBSI3H,
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HECaHKI[MOHUPOBAHHbBIC TIEPEMELICHUS U T.I1. SIBJIAIOTCSI OCHOBAaHUEM JJIsl yIaJIeHUsI CTYACHTa U3
ayJIUTOPUH U MOCIEIYIOIIEr0 IPOCTABICHHS B BEIOMOCTD OLICHKH «HEYIOBIETBOPUTEIBHOY.

Bo BpeMs nmpoBeieHHs] MMCbMEHHOTO KOHTPOJIS 3HAHUN CTYAEHTaM pa3peliaeTcsi MOKUHYTh
ayJIUTOPHUIO TOJBKO MPH YCIOBUU CIa4X PaOOTHI B 00bEMe, BHITOJTHEHHOM K MOMEHTY BBIX0J1a U3
aynutopuu. JlanbHeiiee npoaoKkeHue padoThl 3apeniaeTcs.

OtBetbl B pabore 6e3 OOBSICHEHUI HE 3aCUUTHIBAIOTCS. PHCYHKH JOJKHBI OBITH YETKUMH,
BCE JIMHUM TpaUKOB, HCIONb3YEeMbIX IPU OTBETAX Ha BONPOCH 3a7ay, AOKHBI OBITh
HOJITMCAHBI.

[TpomomKUTENIBHOCTD AK3aMEHAITMOHHOM MUChbMEHHOM padoThl 120 MUHYT.

5. MeToanuyecKue YKazanus 1Jist oﬁyqammnxm
10 OCBOCHHIO TUCHHUIIJIMHBI

JIroOoi BUJ 3aHATUHN, CO3AIOLIMIN YCIOBHS ISl 3aPOKICHUSI CAMOCTOATEIbHON MBICIIH,
IIO3HABATEJILHOM M TBOPUECKOW aKTMBHOCTH CTYJIEHTA CBSI3aH C CAMOCTOATENIbHOW paboToii. B
IIUPOKOM CMBICIIE TIOJ CaMOCTOATENbHON paboTONl MOHMMAIOT COBOKYIHOCTH BCEH
CaMOCTOSITEJIbHOW JIEATEIbHOCTU CTYJIEHTOB Kak B Y4eOHOM ayIuTOpHM, TaK W BHE €€, B
KOHTaKkTe ¢ IpernojaBareseM U B ero orcyrcrBue. CamocrosiTenbHas paboTa MOMKET
pEaIM30BbIBATHCA:  HEMOCPEACTBEHHO B IPOLECCEe ayAUTOPHBIX 3aHATUH — Ha JIEKIMSX,
NPAaKTUYECKUX W CEMHUHAPCKUX 3aHATHSX, NMPH BBIOJHEHUH KOHTPOJBHBIX M J1a0OpPaTOPHBIX
paboT M Jp.; B KOHTaKkTe€ C IpenojaBaTeileM BHE paMOK ayJUTOPHBIX 3aHATUH — Ha
KOHCYJIbTAllsIX MO Y4eOHBIM BONpOCAM, B XOJE€ TBOPYECKUX KOHTAKTOB, NPU JMKBHUJIALUU
3aJI0JDKEHHOCTEH, TpU BBIIOJIHEHUH MHIUBUIYaJIbHBIX 3aJJaHUN U T.1.; B OMOIMOTEKe, 10Ma, B
OoOLIe)KUTHUH, HA Kadeape U JpyrMxX MecTax IpPHU BBINOJIHEHWU CTYJIEHTOM YYEOHBIX U
TBOPYECKUX 3a/1aHUI.

Jlekuun

I'maBHOEe B mepHOJ] NOATOTOBKU K JIEKIMOHHBIM 3aHATHSM — HAYYUThCS METOAaM
CaMOCTOSITEJIbHOTO YMCTBEHHOI'O TPY/a, CO3HATENILHO pa3BUBaTh CBOU TBOPUECKHUE CIIOCOOHOCTHU
U OBJIa/IeBaTh HAaBBIKAMU TBOPYECKOH paboThl. [{as 3TOro HEOOXOJUMO CTpPOro coOJIH0AATH
JUCLUIUIMHY yueObl U noBejeHus. YeTkoe IUIaHupOBaHUE CBOETO pabodyero BpeMEHU U OT/bIXa
ABJISIETC HEOOXOAMMBIM YCIOBHEM JJIsl YCHEIIHOM caMoCToATeNbHOH paboThl. B ocHOBY ero
HYKHO TOJIOKHUTH paboyre MporpaMMbl H3y4aeMbIX B CEMECTpe NUCHUIUIMH. KaXkIoMy cTyAeHTy
CJIeZlyeT COCTaBIIATh €KEHE/IEIbHbII U CEMECTPOBBIH MIaHbl PA0OTHI, a TAKXKE IJIAaH HA KaXKIbIH
pabounii nenb. C Beuepa Bcer/a HaJlO pacrpenensTh paboTy Ha 3aBTpallHUi JeHb. B koHIE
KaXJI0r0 JIHS 11eJ1ecO00pa3HO TMOABOJUTH HTOr paboThl: TIIATEIBHO NPOBEPUTH, BCE JIU
BBITMIOJTHEHO 10 HAMEYEHHOMY IUIaHy, HE ObLIO JM KaKUX-TH00 OTCTYIUICHHH, a ecnu OblIH, MO
KaKOW MpUYMHE 3TO Ipoun3onuio. HyXHO OCyIIEeCTBIATE CaMOKOHTPOJIb, KOTOPBIM SIBJISETCS
HEOOXOJUMBIM YCJIOBHEM ycHemHoW yueObl. Ecim 4Yro-To 0CTanoch HEBBITOJIHEHHBIM,
HEOO0X0/IMMO M3bICKAaTh BpeMs JUIs 3aBEpILEHHUs TONW 4YacTH paboOThl, HE yMeHbIlIas oObema
HEZENBHOTO IJIaHa.

CamocrosarenbHas paborta Ha Jekuuu CiyllaHue M 3aluch JIEKUUH — CIOXKHBIA BHJ
BY30BCKOW ayAMTOpPHON paboThl. BHUMarenpHOE CiyllaHWEe W KOHCIEKTHUPOBAHUE JICKIIUN
IIpeIoyiaracT HHTEHCUBHYIO YMCTBEHHYIO JESATENBHOCTh CTyAEHTa. KpaTkue 3amucu JeKuui,
UX KOHCIIEKTUPOBAaHHE NOMOIAaeT YCBOMTH y4eOHbIN MaTepuan. KOHCHEKT SBISETCS MOJE3HBIM
TOrJa, KOrja 3aliCaHo caMO€ CYLECTBEHHOE, OCHOBHOE M CJIIEJIaHO 3TO CaMHMM cTyneHToMm. He
HaJI0 CTPEMUTHCS 3aIlMCaTh JOCIOBHO BCIO JIEKIHIO. Takoe
«KOHCHEKTHPOBAHUE)» MPUHOCUT OOJIbIIE Bpea, YeM MOJb3bl. 3aluch JEKIUH PEeKOMEHIyeTcs
BECTH MO BO3MOXKHOCTH COOCTBEHHBIMH (QopMyaupoBkamu. XKeaaTeabHO 3alMch OCYIIECTBISATh
Ha OJHOW CTpaHHUIE, a CIEAYIOIIYI0 OCTaBIATh IS MpOpadOTKH YyueOHOro MaTepuana
CaMOCTOSITENIbHO B JIOMAIIHUX YCJIOBUsAX. KOHCHEKT JeKuy Jiydiie Moapas/eisTh Ha MyHKTHI,
naparpadsl, co0ar0as KpacHyl0 CTPOKY. DTOMY B OOJBINOH cTemeHn OyAyT crocoOCTBOBATH
IOYHKTBl [JIaHa JIEKIMM, [peasioKeHHble IMpernojaBaTensaM. [IpuHIUNManbHble MecTa,
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onpeneneHus, GopMysibl U IPYroe CileayeT CONpPOBOXKIATh 3aMEYAHUSAMHU «BAXKHO», «0CO00
BaXXHO», «XOPOIIO 3alOMHUTH» M T.I. MOXHO AenaTh 3TO U C IMOMOUIbIO Pa3HOLBETHBIX
MapKepoB WK pydek. Jlyuie eciu oHu OynyT cOOCTBEHHBIMH, YTOOBI HE IPUXOJUIOCH IPUCUTh
UX Y OJHOKYPCHHUKOB M TEM CaMbIM HE OTBJEKaTb MX BO BpeMms Jyekuuu. llemecooOpasno
pa3paboTath COOCTBEHHYIO «MapKorpaduio» (3Haukd, CHMBOJIBI), COKpamieHus cioB. He
TUIIHUM OyJeT M u3ydeHHe OCHOB cTeHorpaduu. Paboras Hal KOHCIIEKTOM JIEKLWH, BCEr/a
HE00XO0/IMMO HUCIOJIb30BATh HE TOJIBKO YUEOHMK, HO U Ty JIUTEPATypy, KOTOPYIO JOHNOJHUTEIBHO
pekoMeHoBasl JIeKTOp. VIMEHHO Takas cepbe3Has, KpONOTJIMBas pabdoTa C JIEKIMOHHBIM
MaTepHaJIoM HO3BOJIMT INTyOOKO OBJIa/IeTh 3HAHUSIMU.
CemuHap u npoBeJeHUE Orpoca

Kaxnplii CTy#AEHT NOJDKEH HadaTh C O3HAKOMIICHUS C IUIAHOM 3aHSTHS, KOTOPBIN
OTPa)KaeT COJAEpKAHUE MPEMIOKEHHOM TeMbl. TIHIaTeNbHOE MPOAYMBIBAHUE U H3y4YEHUE
BOIIPOCOB IJIaHA OCHOBBIBAETCSI HA IPOPAaOOTKE TEKYIIEro MaTepuaa JIEKLUH, a 3aTeM U3yYeHUs
00s3aTeNbHON U JIONIOJHUTEIBHON JIUTEpaTyphl, PEKOMEHI0BaHHYIO K JaHHOU Teme. Ha ocHoBe
UH/UBUYAJIbHBIX MPEANOYTEHUN CTYAEHTY HEOOXOJUMO CaMOCTOSATENIBHO BBIOpAaTh TEMY
JIOKJIa/1a 1o Mpo0dJieMe ceMUHapa U 10 BO3MOXKHOCTH MOATOTOBHUTH MO HEMY Ipe3eHTanuo. Eciu
IIPOrpaMMOM  JUCLMIUIMHBL IPELYCMOTPEHO BBIIOJHEHUE IIPAKTUYECKOIO 3aJaHMsl, TO €ro
HEO0OXOUMO BBIIIOJIHUTE C YUYETOM MPEUIOKEHHON MHCTPYKUMHU (YCTHO WJIM MHCbMEHHO). Bce
HOBbIE MOHATHUS 10 U3y4yaeMOM TeMe HEOO0XOAMMO BbIYYHUTh HAW3yCTh M BHECTHU B IJIOCCAPHIA,
KOTOPBII 11e71eco00pa3Ho BECTH C CaMOro Hadaia M3ydeHHs Kypca. Pesymbrar Takoi paboOThI
JIOJDKEH TPOSBUTHCS B CHOCOOHOCTH CTYJEHTa CBOOOJHO OTBETHTh Ha TEOPETUUYECKHUE BOIIPOCHI
CEMHUHAapa, €ro BHICTYIJIEHMM U YYaCTUU B KOJJIEKTUBHOM OOCY)KJIEHHUU BOIIPOCOB H3ydaeMoOi
TEMBbI, IPABUJILHOM BBIIOJIHEHUH MIPAKTUYECKUX 3a/1aHUI U KOHTPOJIBHBIX PA0OT.

Pabota ¢ nmuTepaTypHBIMH HCTOYHHKAMH.

B npouecce noaroToBKM K CEMUHAPCKUM 3aHATHUSAM, CTyI€HTaM HEOOX0IUMO 00paTUTh 0coboe
BHUMAaHHE HA CaMOCTOSITEIIbHOE M3YYEeHUE PEKOMEHJIOBAHHOW Y4eOHO-METOIMUYECKON (a TaKke
Hay4YHOHl M momyisipHoil) ynutepaTypbl. CamocTosTenbHas paboTa ¢ ydeOHUKaMH, Y4eOHBIMHU
0COOMSIMH, HAYYHOH, CIIPAaBOYHOM M MOIYJIAPHOM JIUTEpaTypoi, MaTepruagaMi NEPUOINUECKUX
u3ganuii u VHTepHeTa, CTATUCTUYECKUMHU JaHHBIMU sBIseTcs HauOosee 3¢G(EeKTUBHBIM
METOJIOM IOJIy4E€HUs 3HAHWUN, MO3BOJIAET 3HAYUTEJIBHO AaKTMBU3UPOBATH IPOLECC OBJIAJCHUS
uHpopmanuei, cnocodbcTByeT 6osee ry0OKOMY YCBOGHHUIO H3yd4aeMoro MaTepuaia, GopMupyet
y CTYIEHTOB CBO€ OTHOILIEHHWE K KOHKpeTHOW mpobiieme. boiee riiybokoMy pacKpbITHIO
BOIPOCOB CIIOCOOCTBYET 3HAKOMCTBO C JIOTMOJHUTENBHOM JUTEpaTypol, peKOMEHJOBaHHOU
npenojaBaTesieM MO0 KaKJ0W TeMe CEMHHApPCKOI0 WM MPAKTUYECKOrO 3aHSTHSI, YTO MO3BOJIIET
CTYJEHTaM MPOSIBUTH CBOIO MHAMBHYaJbHOCTH B PaMKaX BBICTYIUICHUS Ha JAHHBIX 3aHATHUSAX,
BBISIBUTH IIUPOKUI CIIEKTP MHEHUH 110 U3yyaeMoii mpodieme.

Metoanyeckue ykazaHHs [0 BBITIOJIHEHUIO CAMOCTOSTEIbHON pabOThI:
Tema 1. Pacnpeoenennslit ananu3 0aGHHbIX.

CryzneHT u3ydaeT MpeNIOKEHHBIE MaTepHuaibl TEMBI, peIIaeT 3aJadd M0 TeMe U
TOTOBUTCS K ONPOCY IO CIEAYIOLIEH TeMaTHKe:

Cuctembl MOOMIBHBIX areHToB. OCHOBHBIE MOHATHA. CTaHAAPTHl MHOTOAreHTHBIX
cucteM. CrcteMbl MOOMIIbHBIX areHToB. Cuctema MoOmIbHbIX areHToB JADE.
Hcnonb30BaHne MOOUIIBHBIX ar€HTOB IS aHaIM3a JaHHbIX. [Ipo0ieMbl pacripeieneHHoro
aHaJIM3a JJaHHBIX. ATeHThI-aHAIMTUKY. BapuaHThl aHanmm3a pacrpeeeHHbIX TaHHbIX.

Cuctema aHanmM3a pacrnpeie’eHHbIX JaHHbIX. OO MOIX0A K peaan3alii CUCTEMBI.
AreHT 151 cOopa nHpopMaIuu o 6a3e NaHHbIX. ATeHT AJs cOopa CTaTUCTUYECKON HHpOpMaIK
O JaHHBIX. ATEHT JUIs peLIeHMs OAHOM 3aJjaul MHTEIUIEKTYaIbHOTO aHaIN3a JaHHbIX. ATEHT AJIs
pelleHuss MHTETPUPOBAHHOM 3a/1a4ll HHTEJUIEKTYaIbHOTO aHAJIW3a JaHHBIX.
Tema 2. Data Mining ¢ peanvrnom epemenu (Real-Time Data Mining).

CTyneHT u3ydaeT Mpensio’KeHHbIE MaTepHuaibl TEMbI, pellaeT 3ajJadd Mo TeMe U
TOTOBUTCS K ONIPOCY IO CIEAYIOLIEH TEMaTHKE:
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Wnes Data Mining B pealbHOM BpeMeHHU. AanTaiiys CUCTEMbI K 00111l KOHIICTIIIHH.
AnantuBHas 1o0bkya naHHbX. Ctatnyeckuit Data Mining u Data Mining B pealbHOM BpEMEHHU.
[Tpumenenue Data Mining B peaJbHOM BPEMEHHU.

Pexomennatensable Mammnbl. Knaccudukanus pekomenaarenbHbx MamuH. [Togxo/ Ha ocHOBe
conepskanus. CoBMmecTHOE (GUIBTPOBAHUE. AHATIN3 PHIHOYHOM KOP3UHBI U CEKBEHIIUATbHBIN
aHanu3. Y CuiIeHue 00y4eHus 1 areHThI.

HNuctpymenTsr Data Mining B peajibHOM BpeMEHHU
Tema 3. H3eneuenue 3nanuit uz Web — \Web Mining

CTyneHT u3ydaeT Mpensio’KeHHbIE MaTepHualbl TEMbI, pellaeT 3ajJadyd M0 TeMe U
TOTOBHUTCS K OMPOCY IO CIEAYIOLICH TeMaThKe:

Web Mining. [Ipo6rmembr anamm3a wuHbopmaruu u3 Web. IIpobGinembr anHamuza
uHpopmanmu 3 Web. Dranet Web Mining. Web Mining u apyrue WHTEPHET-TEXHOJIOTHH.
Kareropun Web Mining.

Metonbl  u3BicueHuss Web-kontenta. Wseineuenune Web-koHTeHTa B mporecce
uH(popmManrmoHHoro noucka. M3sneuenne Web-kontenTa s popmMupoBanus 6a3 JaHHBIX

Nzeneuenne Web-ctpykryp. IlpencraBnenne Web-ctpykryp. Onenka Baxknoctu Web-
cTpykTyp. [louck Web-nokymeHnToB ¢ yuerom rumnepccbuiok. Kiacrepuzanus Web-cTpykTyp.

HccnenoBanne wucnonb3oBanusi Web-pecypcoB. Hccnenyemas wuHopmanus. ITtam
MPENpOIIECCUHTa. DTall U3BJIeYeHHs aOIOHOB. JTan aHanu3a mabjJOHOB U UX IPUMEHEHHE.
Tema 4. IIpocpammuposanue onepauyuii c RDD. Paboma c napamu Knwoy/3nauenue

CTyneHT wu3ydaeT MpensioKeHHbIE MaTepHallbl TEMbI, pellaeT 3aJadyd Mo TeMe U
TOTOBHTCS K OMPOCY O CIETYIOUICH TeMaThKe:

OcnoBel RDD. Cozpanue RDD. Omepaunu ¢ RDD. IlpeobpazoBanus. [leiicTus.
Otnoxxennsie Bbruucnenus. llepenaya ¢pynkuuit B Spark. [Ipumenpsr na: Python, Scala, Java.
[Tpocteie Hab6opsl RDD. [Ipeo6pazosanue Tunos RDD. Coxpanenue (K31upoBaHue).

Co3nanue Habopos nap. [IpeoOpazoBanus HaOOpoB map. ArperupoBanue. I pynmupoBka
nanHbix. Coenunenus. CoptupoBka. JleiicTBus Haj HabopaMu map KItou/3HaueHue. YpaBieHue
pactpenenenueM naHHbBIX. OmnpeneneHue oOBeKTa yrpaBieHHs pacnpenenenueM RDD.
Omnepanuu, MoJydarolue BhIFOAbl OT HaNU4Ms MHPOpMAIMU O pacnpenenenud. Onepanuu, Ha
KOTOpBIC BJIMSCT TOPAIOK pacnpenenenus. Ilpumep: PageRank. CoOcTtBeHHBIE OOBEKTHI
yIIpaBJIEHUS paclpe/ieIeHUEM.

Tema 5. Boinoanenue 6 knacmepe

CTyneHT u3ydaeT MpeaoKEeHHble MaTepualibl TeMbl, pellaeT 3aJadd 10 TeMe MU
TOTOBHTCS K OMPOCY IO CIETYIOMIEH TeMaThuKe:

Apxutextypa cpeabl Spark Bpemenu BeinonHeHus. [paiisep. Mcnonnurenu. [ucnerdep
Kiactepa. 3amyck nporpammbl. toru. PassepTeiBaHne MPHITIOKEHHH ¢ ToMOIbI0 Spark-submit.
YnakoBka MporpaMMHOIO Kojaa M 3aBucuMocTeil. COopka MpUIIOXKEHHsS Ha Java ¢ MOMOILBIO
Maven. COopka mnpuioxkenus Ha Scala ¢ momomipio sbt. KoH(uuKTBI 3aBHCHMOCTEH.
[TnanupoBanue npuiIokeHU U B mpuioxkeHusx Spark. /lucnerdeps! kiactepos. Jlucnerdep
kiactepa Spark Standalone. Hadoop YARN. Apache Mesos. Amazon EC2. Beibop aucnerdepa
KJIacTepa.

Tema 6. Spark SQL

CTyneHT u3ydaeT TMpeNIoKEeHHble MaTepHalbl TEMbl, pellaeT 3aJayd [0 TeMe H
TOTOBHTCS K OMPOCY IO CIETYIOMIEH TeMaTHKe:

Bxutouenne Spark SQL B mpunoxenus. Vcnonb3oBanue Spark SQL B mpuioskeHUsX.
Wnunmmanuzamms Spark SQL. I[Ipumep mpocroro 3ampoca. Habopsr manubix SchemaRDD.
KsmmpoBanue. 3arpyska u coxpaHeHue naHHbIX. Apache Hive. Parquet. JSON. M3 RDD.
Cepsep JDBC/ODBC. Pa6ota ¢ mporpammoii Beeline. JlonroxuBymire TabIWIBI U 3aMpOCHI.

Oynkuuy, onpenensemsle noas3zopareneM. Spark SQL UDF. HiveUDF. Ilpou3BoanTensHOCTh
Spark SQL.
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Tema 7. Spark Streaming

CryneHT u3ydaeT MpeNIOoKEHHbIE MaTepuaibl TEMBbI, pellaeT 3aJadd M0 TeMe U
TOTOBUTCS K OIPOCY IO CIEAYIOLIEH TEMaTHKE:

ApxutekTypa u abctpakius. [IpeoOpazoBanus 0e3 COXpaHEHHS COCTOSHHSL.
[IpeoOpa3oBanust ¢ coxpaHeHueMm cocTosiHus. Omnepanuu BbIBoJa. VICTOYHHMKM HCXOAHBIX
JaHHbIX. OCHOBHBIE HMCTOYHUKH. JOMOJHUTENbHBIE MCTOYHMKU. MHOMKECTBO HCTOYHMKOB U
pasmepsl kiactepa. Kpyrimocyrounas pabora. KonmpoBaHue B KOHTPOJBHBIX TOYKAX.
[ToBbilIEHME  OTKA30yCTOWYMBOCTH  JpaiiBepa. (OTKa30ycTOMYMBOCTH pabo4yMX  y3JIOB.
OTKa30yCTOMYMBOCTh TPUEMHUKOB. ['apanTupoBaHHass o00paboTka. BeO-unTepdeiic Spark
Streaming. IIpoGieMbl NPOU3BOAMTENBHOCTU. VHTEpBad MaKeTUPOBAHHUS U HPOTSHKEHHOCTD
okHa. Crenenp napamienuzma. Coopka Mycopa U UCIOJIb30BAHUE TAMSATH.

Tema 8. Mawiunnoe ooyuenue c MLIib

CryzneHT u3ydaeT NpEeNIOKEHHBIE MaTepHaibl TEMBI, peIlaeT 3aJadd 10 TeMe U
TOTOBUTCS K OIPOCY 110 CIENYIOLIEH TEMATUKE:

Cuctemuble TpeboBanus. OCHOBbl MamMHHOro oOyueHus. Ilpumep: kinaccudpukanus
cnama. Tunbl pgaHHbIX. Bekropbl. Anroputmbl. H3BieueHue mnpu3HakoB. CTaTUCTUKH.
Knaccupukanus u  perpeccus. Knacrepuszauums. KommaGoparuBHas — ¢uibTpauus U
pexomenpauuu. Ilonwxkenue pasmepHoctu. Onenka Mozaenu. CoBeTbl U BOIPOCHI
Ipou3BOAUTENbHOCTH. BpiGop mpusHakoB. Hactpoiika anroputmos. KsmmpoBanue HabopoB
RDD nns moBropHOro wucnonb3oBaHus. PaspexenHble BekTOopbl. CTeneHb Napajuleau3Ma.
BricokoypoBHeBblii API MamiHHOr0 00y4deHus.

6. YdeOHasi iuTepaTypa u pecypchbl HHGOPMALMOHHO-
TeJIEKOMMYHHUKANUOHHOM ceTH ""UHTepHeT", BK/IIOYasA NepeyeHb
y4eO0HO-MeTOMYeCKOro odecneveHus: A1l CAMOCTOSATeIbHON padoThl
o0y4arommxcsi Mo JMCHUIINHE

6.1. OcHoBHas TUTeEpaTypa.

1. Kapay, Xonnen. U3yuaem Spark: monmuueHocHblii ananu3 fganHsix / XonneH Kapay, Duau
KouBuncku, Ilatpuxk Bennenn, Mareit 3axapus. - Mocksa: JIMK Ilpecc, 2015. - 304 c.: un.;
ISBN 978-5-97060-323-9

6.2. lonotHuTEILHAS JIUTEPATYypPA.

1. Haran Mapu, [xeiiMmc YoppeHn. bonpmue ganssie. [IpyHIMOBI U IPAaKTHKA MOCTPOSHUS
MacIITabupyeMbIX CUCTEM 00paOOTKU JAHHBIX B pEabHOM BPEMEHH.
6.3. YueOHOo-MeTOqMYECKOE 00ecnedeHHe CaMOCTOATEIbHOM padoThlI.
OTtnenpHOE 0OOECTICUeHHE HE TTPETYCMOTPEHO.
6.4. HopmaTuBHBIC NIPABOBbIE JOKYMEHTHI.

He npenycMmoTtpeHsl.

6.5. UuTepHeT-pecypcehbl.

1. http://citeseer.ist.psu.edu/ ocHoBHO# ucTouHMK 3HaHui Mo Computer Science, MO MHOTUM
CTaThsIM €CTh TOJHBIC TEKCTHI

2. http://citeseer.cs.msu.SU/— pyccKosi3bIYHAs DIEKTPOHHAsE OMOIMOTEKa HAYYHBIX CTaTeil

3. http://arxiv.org/ — OubIMOTEKA NEKTPOHHBIX MyOIHUKAIMA, B OCHOBHOM MO (hU3UKE, HO OIS
«Computer Science» B OCIIIHEE BPEMsI CTPEMUTEIBHO YBEITHUUBACTCSI
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7.
8.
9.

http://rexa.info/ 6ubnuorpaduueckas MOUCKOBAsK CUCTEMA TI0 CTAThsIM, aBTOPAM U TPaHTaM
http://elibrary.ru/ - poccuiickast Hay4Has JIEKTpOHHAs OUOTHOTEKA
http://liinwww.ira.uka.de/bibliography/index.htmi

oubmuorpaduueckas 6a3a gaHHbBIX it padboThl ¢ BibTeX

http://www.gotai.net/ -- pycckos3bIuHbIi CaiT 00 HCKYCCTBEHHOM HHTEILIEKTE

Math-Net.ru -- obmepoccuiickuii MaTeMaTHYECKUI TOPTAIT

6.6. UHbIEe HCTOYHUKH.

He npenycMmoTtpeHsl.

7. MartepuajibHO-TeXHHYECKasi 0232, HH(POPMALIMOHHbIE TEXHOJIOTHH,
NMporpaMMHoe odecrneyeHue U HH(POPMALMOHHBbIE CTIPABOYHbIE CUCTEMBI

Jois mexmmii:
IlepcoHAIBHBIN KOMIIBIOTED
MynbTUMEIUIHBINA TPOEKTOP

. Jlocka, Mell uiu MapKepsl

Jli1s 1a00paTOPHBIX 3aHITUMN:
KoMnbsrorepHslii Kiacc,
Buptyansnas mammaa Ubuntu 15.04 b Beime ¢ ycranosiaennbiMm Postgresql 1 MongoDB
MynbTUMEAUNHBIN IPOEKTOP
Jlocka, Mapkepbl
Kommuisatop R-2.15.1 — GNU - http://www.r-project.org/ 1160 HHTErpUpOBaHHAs cpeaa
pazpabotku RStudio — GNU AGP - http://www.rstudio.com/ide/.
Jupyter Notebook - GecruiaTHas HHTEpaKTHBHAS 000JI0YKA IS SI3bIKA TIPOrPAMMHUPOBAHUS

Python, no3Bosstomnas 00beAMHUTD KO, TEKCT U AUArpaMMBbI.
Kommusitop Scala — http://www.scala-lang.org/

[TporpaMMHBII KOMITJIEKC aHaJIM3a HOBOCTHOTO caiita -”’Crawler-Persona”
baza nannbix “lleHTpanusanus rocyaapcTBEHHBIX 3aKynok B 2014 r”.

10. baza maHHBIX y4eOHO-METOANYECKHX MAaTEPHUAIOB TI0 AUCIUILTNHE "MakposKoHOMHUKaA'.

11. Baza JaHHBIX bromxeTHas U COIMaIbHO-D)KOHOMHUYECKAsl CTaTUCTHKA CY6I>CKTOB

Poccuiickoit denepanum.
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