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Leab ocBOeHUs AUCHUTIIIHHBI:
CoopMupoBaTh KOMIICTEHIMH B cepe aHaIUTHYECKOW padOThl B 0OJIACTH 3KOHOMHUKHU H
¢uHaHCcOB, 00PaOOTKM M aHAIHU30B JAHHBIX.

Ilinan kypca:
Tema 1. PacnipenesieHHbIH aHAJIHU3 JaHHBIX.

Cucrembl MOOWIBHBIX areHTOB. OcHOBHBIE TOHATHS. CTaHIapThl MHOTOAT€HTHBIX
cucteM. CucTeMbl MOOUIBHBIX areHToB. CucTteMa MOOMIBHBIX areHToB JADE.
Hcnonp30BaHne MOOMIIBHBIX areHTOB IS aHaIH3a NaHHBIX. [IpobiieMbl pacipeaeieHHOro
aHaJM3a JaHHBIX. ATCHThI-aHATUTUKHU. BapraHThl aHau3a pacipeieeHHbIX TaHHbIX.

Cucrema aHanmza pacrpeesIieHHbIX JaHHBIX. OOLINN MOAXO0 K Pean3aIlii CUCTEMBI.
ArenT 11 cOopa nHpopManuu o 6a3e JaHHBIX. ATEHT I cOOpa CTaTHCTHYECKOW HH(POPMAIIHH
0 JIaHHBIX. ATEHT JUIsl pelIeHUsl OJJHOU 3a/1a4i UHTEJUICKTYaJIbHOTO aHAIN3a JAHHBIX. ATEHT IS
pellIeHUs] UHTETPUPOBAHHOM 3a/1a4ll MHTEJIEKTYaJIbHOTO aHalln3a JaHHbIX.

Tema 2. Data Mining B peaannom Bpemenu (Real-Time Data Mining).

Wnes Data Mining B pealbHOM BpeMeHHU. AanTaius CUCTEMbI K 00111l KOHIICTIIINH.
AnantuBHas 100bya faHHbIX. Ctatnueckuit Data Mining u Data Mining B peaibHOM BpEMEHH.
[Tpumenenue Data Mining B peajibHOM BPEMEHHU.

PexomenarensHble ManmHbl. Knaccugukaius pekoMeHnaaTenbHbIX MamuH. [Togxo/ Ha ocHOBe
conepxanusi. CoBMecTHOE (priIbTpoBaHUE. AHATIN3 PRIHOYHOW KOP3UHBI U CEKBEHITUATBHBII
aHanmu3. Y cuieHue 00y4eHus 1 areHThl.

NuctpymenTst Data Mining B peaibHOM BpeMeHHU

Tema 3. U3Bieuyenue 3Hannii u3 Web — Web Mining

Web Mining. IIpo6nembl anamuza wuHpopmauuu u3z Web. IIpoGnembl ananmza
uHpopmanuu u3z Web. Oranet Web Mining. Web Mining u npyrue WHTEPHET-TEXHOJIOTHHU.
Kareropuun Web Mining.

Meronst wu3BneueHuss Web-kontenta. H3Brmeuenue Web-koHTeHTa B Tporiecce
UH(POPMALIMOHHOTO MoKcKa. M3Bneuenne Web-koHTeHTa 17151 opMUpOBaHUs 0a3 JaHHBIX

N3Bneuenne Web-ctpyktyp. Ilpencrasnenune Web-ctpyktyp. Ouenka Baxnoctd Web-
cTpyktyp. Ilouck Web-nokymeHToB ¢ yueToM rumnepccsiiok. Kmactepuzamus Web-cTpykTyp.

UccnenoBanne wucnonb3oBanust Web-pecypcoB. Hccnenyemass wundopmarus. OTtamn
IpEenpoIecCuHra. JTarn u3BieueHus madI0HOB. JTal aHalIKu3a 1a0JIOHOB U UX PUMEHEHHE.

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

OcuoBel RDD. Coznmanne RDD. Omepanun ¢ RDD. IlpeoGpazoBanus. JleicTBusi.
Otnoxxennsie Bbruucnenus. Ilepenaua ¢pynkuuit B Spark. IIpumenpsr Ha: Python, Scala, Java.
[Tpocteie Habopsl RDD. IIpeobpazoBanne TunmoB RDD. Coxpanenue (K3mmpoBaHue).

Co3znanue Habopos nap. [IpeobpazoBanus HabopoB map. ArperupoBanue. [ pynnupoBka
nanubix. Coenuuenus. CoptupoBka. JleiicTBUs Haa HaOopaMu Map KiItod/3HavueHue. Y IpaBiieHre
pactipenenienueM naHHbIX. OmnpeneneHue oObeKTa ympaBieHus pacnpeneneaueM RDD.
Omnepanuy, Noay4arolye BeIroJsl 0T HaIU4Yus MH(popManuu o pacnpeneneHuu. Onepanuu, Ha



KOTOpBIE BIUsET TOpsAnoK pacupeneneHus. Ilpumep: PageRank. CoOcTBeHHBIE OOBEKTHI
YIIpaBICHUS PACIPEICTICHIEM.

Tema 5. BolnoJiHeHHE B KJIacTepe

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

Tema 6. Spark SQL

Brurouenne Spark SQL B mpunokenus. Mcmonb3oBanue Spark SQL B mpuiiokeHUsIX.
Wuummanuzamus Spark SQL. Ilpumep mpocrtoro 3ampoca. HaGopsl manubix SchemaRDD.
KsmmpoBanue. 3arpyska u coxpanenue ganusix. Apache Hive. Parquet. JSON. 13 RDD. Cepgep
JDBC/ODBC. Pa6ora ¢ mporpammoii Beeline. [lonroxuByiue Tabnuibl ¥ 3anpocsl. DyHKINH,
onpexaenseMbie mob3opareneM. Spark SQL UDF. HiveUDF. I[IpousBogurtensaocTh Spark SQL.

Tema 7. Spark Streaming

Apxurektypa u aOctpakius. I[IpeoOpazoBanuss 0e3 COXpaHEHUS COCTOSHUS.
[IpeoOpazoBanus ¢ coxpaneHrem coctosiuust. Onepamuu BeiBoAa. MICTOUHUKY UCXOIHBIX JJAaHHBIX.
OcHoBHBIE MCTOYHUKU. JIOMONHUTENbHBIE MCTOYHUKUA. MHOXKECTBO HCTOYHHMKOB H pPa3Mephbl
kiacrepa. Kpyrimocyrounass pabora. KommpoBanue B KOHTpOJIbHBIX TOukax. [loBbieHue
OTKa30yCTOMYUBOCTH JpaiiBepa. OTKa30ycCTOHYMBOCTH pabouux y3510B. OTKa30yCTOWYMBOCTh
IpUEeMHUKOB. ['apaHTupoBaHHas oOpaborka. BeG-unrepdeiic Spark Streaming. ITpoGiiembr
IPOM3BOIUTENBHOCTH. VIHTEpBam MaKeTUPOBaHMSA M HPOTSDKEHHOCTh OkHAa. CTeneHb
napayuienuzma. Coopka Mycopa U UCIOJIb30BaHNE TTAMSATH.

Tema 8. Mammnnoe o0yuenue ¢ MLIib

Cuctemubie TpeboBanus. OCHOBBl MamMHHOTO oOyueHus. Ilpumep: kimaccuduxamus
cnama. Tunbl pganHbIX. Bekropel. Ausroputmbl. W3Bneuenue mnpusHakoB. CTaTUCTHKU.
Knaccugukarus u perpeccus. Knacrepuszauus. KonnaGoparusHas GuiabTpanys 1 peKOMEHAALNH.
[Tonmxenue pazmepHoctu. Otenka mojenu. CoBETH U BOMPOCH TPOU3BOAUTEILHOCTH. BhIOOp
npuszHakoB. Hactpoiika anroputmoB. Kosmmpoanue HabopoB RDD jans  moTopHOro
UCIIONIb30BaHus. Pa3pexeHHbple BekToppl. CreneHp mnapasuienu3ma. BeicokoypoBHeBbslli API
MAIIMHHOTO O0y4YeHUSI.

AynurtopHusle yacbl: 180

@opMbI TEKYIIEro KOHTPOJIS U MPOMEKYTOYHOI aTTecTAlMU: OMPOCHI, JOMAITHee 3a/laHue,
KOHTpPOJIbHAsI paboTa, SK3aMeH.
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