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Leab ocBOeHUs AUCHUTIIIHHBI:
CdopMupoBaTh KOMIIETCHIIMH B C(epe aHATMTUYECKOH paboThl B 00JIACTH IKOHOMHKH U
¢uHaHCcOB, 00paOOTKM M aHAITHU30B JAHHBIX.

ILnan kypca:
Tema 1. PacnipenesieHHbINH aHAJIHU3 JaAHHBIX.

Cucrembl MOOWIBHBIX areHTOB. OcHOBHBIE TOHATHS. CTaHIapThl MHOTOAT€HTHBIX
cucteM. CrcTeMBl MOOMIBHBIX areHToB. CrucTteMa MOOMIBHLIX areHToB JADE.
Hcnonp3oBaHrne MOOMIIBHBIX areHTOB JUISI aHaIH3a NaHHBIX. [IpobieMbl pacipeaeieHHOro
aHaJM3a JaHHBIX. ATEHThI-aHAJTUTUKHU. BapraHThl aHau3a pacipeieleHHbIX TaHHbIX.

Cucrema aHanmza pacrpeesieHHbIX JaHHBIX. OOLINN MOAXO0 K Pean3allii CUCTEMBI.
ArenT 11 coopa nHpopManuu o 6a3e JaHHBIX. ATEHT I cOOpa CTaTHCTHYECKOW HH(POPMAILIHH
0 JIaHHBIX. ATEHT JUIsl pelIeHuUsl OJJHOU 3a/1a4i WHTEJUIEKTYaJIbHOTO aHAIN3a JJAaHHBIX. ATEHT IS
pellIeHUs] UHTETPUPOBAHHOM 3a/1a4l MHTEJIEKTYaJIbHOTO aHalln3a JaHHbIX.

Tema 2. Data Mining B peaabnom Bpemenn (Real-Time Data Mining).

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

Pexomenaarensubie MammHbl. Kinaccudukanus pekomenaarenbHbix MamuH. [Togxoa Ha ocHOBe
conepxanus. CoBMecTHOE (priIbTpoBaHUE. AHAIN3 PRIHOYHOW KOP3UHBI U CEKBEHITUATBHBIHN
aHanu3. Y cuieHue oOy4eHUs U areHThI.

NuctpymenTst Data Mining B peaibHOM BpeMeHU

Tema 3. U3Bieuyenue 3Hannii u3 Web — Web Mining

Web Mining. IIpo6nembl anamuza wuHpopmauuu u3z Web. IIpoGnembl ananmza
unpopmarnuu u3z Web. Oranst Web Mining. Web Mining u npyrue WHTEPHET-TEXHOJIOTHHU.
Kareropuun Web Mining.

Meroast wu3BneueHuss Web-kontenta. H3Bneuenue Web-koHTeHTa B Tporiecce
UH(POPMALIMOHHOTO MoKcKa. M3Bneuenne Web-koHTeHTa 17151 popMUpOBaHUs 0a3 JaHHBIX

N3Bneuenne Web-ctpyktyp. Ilpencrasnenue Web-ctpykryp. Ouenka BaxHoctd Web-
ctpyktyp. Ilonck Web-nokymeHToB ¢ yuetoM runepccsiiok. Kmacrepuzanus Web-cTpykryp.

UccnenoBanne wucnonb3oBanust Web-pecypcoB. Hccnenyemass wundopmarus. OTtamn
IpEenpoIecCuHra. JTarn u3BjaeueHus madI0HOB. JTal aHalIKu3a 1a0JIOHOB U UX PUMEHEHHE.

Tema 4. IIporpammupoBanue onepanuii ¢ RDD. PaGora ¢ napamu ki04/3HauyeHne

OcHoBel RDD. Coznanune RDD. Omnepaunn ¢ RDD. IlpeoOpazoBanus. JleiicTBus.
Otnoxxennsle Bbruucnenus. Ilepenaua ¢pynkuuit B Spark. ITpumenpsr Ha: Python, Scala, Java.
[Tpocteie Habopsl RDD. [IpeobpazoBanue Tunos RDD. Coxpanenue (Ka1upoBaHue).

Co3znanue HabopoB nap. [IpeobpazoBanus HabopoB map. ArperupoBanue. I'pynnupoBka
nauubix. Coenuuenus. CoptupoBka. JleiicTBrs Ha HabopaMu TMap KiIto4/3HavueHue. Y IpaBiieHre
pactipenenenueM JaHHbIX. OmnpezneneHue oObeKTa yrpaBieHus pacnpeneneHueM RDD.
Onepanuy, MoJyyarolye BhIrOAbl OT HalW4Ms MHPOpMaIMK O pacnpenenennd. Onepauuu, Ha



KOTOpBIE BIUsET ToOpsAnoK pacupeneneHus. Ilpumep: PageRank. CoOGcTBeHHBIE OOBEKTHI
yIpaBICHUS PaCIPEICTICHHEM.

Tema 5. BolnoJiHeHHE B KJIacTepe

Apxutektypa cpeabl Spark Bpemenu BoinonHenus. [paiiep. Mcnonnutenu. Aucnerdep
KJ1acTepa. 3amyck nporpammbl. Mtoru. Pa3sBepThiBaHue MPUIIOKEHUH ¢ TOMOIIIb0 spark-submit.
YnakoBka MporpaMMHOrO Koaa M 3aBucumocteil. COOpka mpuiIoXeHus Ha Java ¢ IOMOIIbIO
Maven. CoOopka mnpwioxeHus Ha Scala ¢ momompio sbt. KoH(aukTel 3aBHCHMOCTEH.
[TnanupoBanue npuinoxkenuii B Spark. Jlucmerdepsr kimactepoB. Jlucrmerdep kimacrepa Spark
Standalone. Hadoop YARN. Apache Mesos. Amazon EC2. Beibop nucneruepa kiactepa.

Tema 6. Spark SQL

Brrouenue Spark SQL B mpunokenus. Mcmonp3oBanue Spark SQL B mpuiokeHUsX.
Nunmmanuzamus Spark SQL. Ilpumep mpocroro 3ampoca. HaGoper manHbiXx SchemaRDD.
KsmmpoBanue. 3arpyska u coxpanenue ganubsix. Apache Hive. Parquet. JSON. 13 RDD. Cepgep
JDBC/ODBC. Pa6ota ¢ mporpammoii Beeline. [lonroxuByiue Tabnuibl U 3anpocsl. DyHKINH,
onpezaenseMbie mosb3opareneM. Spark SQL UDF. HiveUDF. I[IpousBogutensHocTh Spark SQL.

Tema 7. Spark Streaming

Apxurektypa u aOctpakiusi. [IpeoOpazoBanuss 0e3 COXpaHEHUS COCTOSHUS.
[IpeoOpazoBanus ¢ coxpaneHnem coctosiuust. Onepanuu BeiBoAa. MICTOUHUKY UCXOIHBIX JJAaHHBIX.
OcHoBHBIE UCTOYHUKHU. JIOMONHUTENbHBIE MCTOYHUKUA. MHOXKECTBO HCTOYHHMKOB H pPa3Mephbl
kiacrepa. Kpyrimocyrounass pabora. KommpoBanue B KOHTpOJIbHBIX TOukax. [loBbieHue
OTKa30yCTOMYMBOCTH JpaiiBepa. OTKa30yCTOMUMBOCTH pabouux y310B. OTKa30yCTOWYHUBOCTH
npueMHHUKOB. [apantupoBanHas oOpaborka. Beb-unrtepdeiic Spark Streaming. ITpoOiemsr
MPOU3BOIUTENLHOCTH. VIHTepBan mMmakeTUpOBaHHWS W  MPOTSHKEHHOCTh OKHA. (CTemneHb
napauiennzma. Coopka Mycopa U UCIOJIb30BAHUE TAMSATH.

Tema 8. Mammnnoe o0yuenue ¢ MLIib

Cuctemuble TpeboBaHus. OCHOBBI MamMHHOTO oOyueHus. Ilpumep: kimaccuduxarms
cnama. Tunbl gaHHbIX. Bekropel. Aunroputmsbl. W3Bneuenue mnpusHakoB. CTaTUCTHKU.
Knaccugukarus u perpeccus. Knacrepuszauus. KonnaGoparusHas GpuiabTpanys 1 peKOMEHAALNH.
[Tonmxenue pazmepHoctu. Otnenka mojenu. CoBETH U BOMPOCH TPOU3BOAUTEILHOCTH. BbIOOp
npuszHakoB. Hactpoiika anroputmoB. Kosmmpoanue nHabopoB RDD jans  moTopHOro
ucnonbp3oBaHus. PaspexxenHole BekTopbl. CreneHb napamienu3Ma. BeicokoypoBHeBblid API
MAaIIMHHOTO O0y4YeHUSI.

AynurtopHnsle yacbl: 180

@opMbl TEKYLIEro KOHTPOJIS U MPOMEKYTOYHOI aTTecTAlMU: OMPOCHI, JOMAITHee 3a/laHue,
KOHTpPOJIbHAs paboTa, SK3aMeH.
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