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AHIJIHHCKHI 13BIK

Kypc anrnuiickoro si3blka HampaBjieH KaK Ha JalbHEWIEee Pa3BUTHE TAaKUX BUAOB PEUEBOU JEATENbHOCTH,
KaK YTEHHWE, ayJupOBaHUE, NMHCbMEHHAs peyb B NPOPECCHOHAILHO 3HAYMMBIX CHUTYallMsSIX, TaK M Ha
(dbopMUpOBaHHE YMEHUH MEPEBOJYECKON  JCATEIBHOCTH, KOTOPBIE TAaKXKE  SIBJISIOTCS — YacThiO
mpo(ecCHOHaTbHONH KOMMYHHUKATHBHOW KOMIIETEHIIMM BBHIMyCKHHWKA. Hawbomnblnee BHWMaHWE — TIpU
o0ydeHNN yAemnseTcs MPOMyKTHUBHBIM BHIAM PEYEBOM NEATENHHOCTH (TUCHbMEHHAs pedb M TOBOpEHHE),
WHTETPATHBHBIM YMCHUSM YTCHUS, ayJMPOBaHUS ¥ IMMCBMEHHOM peur (AaHHOTUPOBAHUE, PE3IOMUPOBAHNUE), a
TaKkKe pa3InYHbIM BUJIaM MIEPEBO/IA.

I/ICTOpI/Iﬂ H METOA0J10Irus HpHKJ'laI[HOﬁ MaTeMAaTUKH U HH(l)OpMaTI/IKI/I

Llenbro Kypca SIBISETCS KPaTKOE M3JIOKEHHUE OCHOBHBIX (DaKTOB, COOBITUH W HJCH B XOJE€ MHOIOBEKOBOH
HWCTOPUU PAa3BUTHSI MAaTEMAaTUKH B LIEIOM U OAHOrO M3 €€ Ba)KHEUIIMX HAIpPaBICHUM — «IIPUKIATHOI)
(BBIUMCTUTENBHON) MATEMATHKH, 3aPOXKIACHUS U PA3BUTHS BEIUUCIUTEIIBHON TEXHUKU U IIPOTPAMMUPOBAHHUSL.
B kypce nenaercd moONbITKa NPEACTaBUTh MAaTEMaTHUKY KakK €IMHOE LEJOoe, TA€ TECHO MEepPEMEXKaroTCs
MPOOJIEMBI TaK Ha3bIBAEMOM «UHCTOI» U «IPUKIATHON» MaTEMATHKH, TPAHHUIIA MEXTY KOTOPHIMHU 3a4acTyIO
BecbMa ycioBHas. [loka3piBaeTcs poilb MaTeMaTUKHA W WH()OPMATHKH B MCTOPWUHU Pa3BUTHS IUBUIH3AINH,
JlaeTcs XapaKTepUCTHUKAa HAYYHOTO TBOPUYECTBA HAaMOOJIEe BBIAAIOIIMXCS YYEHBIX - TEHEPATOPOB HAayYHBIX
uneit. Oco0oe BHUMaHUE YACIACTCS Pa3BUTHIO MaTeMaTUKU U nH(opmaTuku B Poccun.

CoBpeMenHnasi pujiocopusi 1 METOA0JIOTUSI HAYKHU

]_ICJH) JUCHUITIINHBI — q)OpMI/IpOBaHI/IC Yy ciaymateiisd HEJIOCTHOTO BUACHHA HAYKU, IOHUMaHHud UM CHCHI/I(bI/IKI/I
HAYYHOM JICATENBHOCTH, XapakTepa HCTOPUYECKOTO PAa3BUTUS HAYKH, €€ B3aUMOJICUCTBHS C JIPYTUMH
cepamu 4eTOBEUECKOI ICATEITBHOCTH.

3amaun TUCIUILTUHBI — 3aJI0KUTh TEOPETUYECKHE TPEINOChUTKA I BHIPAOOTKM YMEHUS aHaITU3UPOBATh
peaNbHyIO HAYYHYIO JIEATEIbHOCTh HA OCHOBE TEOPETUYECKOM KOHIICTIIIMH HAYKH, BBISIBIIATH CriCIM(pUIecKuit
XapakTep pPa3IMYHbIX oOyiacTedl Hayku (crenupUKy TOHMMAaHUS CTPOrOCTH, OOOCHOBAaHHOCTH,
JIOKA3aTeIbHOCTH HAYYHOTO 3HAHWS, METOIOB €ro IMOJy4YeHWs, (QYHKIMHA HAydyHOTO 3HAHWUSA H Jp.),
nrddepeHIUpoBaTh 3HAHUE HA HAYYHOE M BHEHAYYHOE HA OCHOBE KPUTEPUEB HAYYHOCTH.- OPHEHTHPOBATH
CIIyIIaTeIsl Ha MOHMMAaHUE UCTOPUYCCKU U3MEHSIOIIECrOCs XapaKkTepa HayKu (M ee apaMeTpOB), BOCIIPHUITHS
€e 3a IpeJeNiaMy HayKd B JPYTHUX 00JacTsIX KYJbTYPbI, a TAK)KE CBsI3eH HayKu W OOIIECTBA.- 03HAKOMHTH C
CYIIECTBYIONIMMH KOHIEMIUSAMA HAyKH, KOTOPbIE MO3BOJSIFOT TIy0)Ke MOHUMAaTh MPUPOAY, CYIIHOCTb
HayKH, TIEPCIIEKTUBBI Pa3BUTHS CaMOil HayKH, OOIeCTBa, aKTUBHO HCIIOJIB3YIONIETO HAYKY, U KYJIbTYPY, UX
MOPOIUBIIYIO.

Mopnyas MaTeMaTH4YecKoe MOAeJINPOBAHHE
HenpepbIBHbIEe MaTeMaTH4YeCKHE MOJEIH

Wznararotes 1 00Cy)1at0TCsl METOABI MAaTEMAaTHUECKOI0 MOACTUPOBaHUS (PU3NUECKHUX, OMOTOTHUECKUX U
9KOHOMHUYECKHUX MPOIIECCOB. BRIBOAATCS ypaBHEHUs, COCTABISAIONINE OCHOBY pACCMAaTPUBAEMBIX MOJETIEH.
O06cyxmaroTcs MOCTaHOBKH 3a/1a4. [10jpoOHO M3y4aroTCsl METO/IbI pEIieHHS 3a71ad, KOTOPhIC BO3HUKAIOT B
MpOoIIecCe MOAETMPOBAHMS ITHX TpoIieccoB. [[puBoINThCS Takke 0030p HEKOTOPBIX PE3YIHTATOB B 00JIACTH
CYNIEPKOMITBIOTEPHOIO MOJICITMPOBAHHS.

I[I/ICerTHBIe U BEPOATHOCTHBIC MOACIH

B yactu nocssimenHo#H JUCKpEeTHBIM MOJEISIM pacCMaTPUBAIOTCS CIIOCOOBI MPEACTAaBICHUS TaKUX (QYHKIUH
W MX OCHOBHBIE CBOMCTBA, a TAaK)Ke€ BOMPOCHI MOJIHOTHI U BHIPA3UMOCTH; Pa3OMpaIOTCsl OCHOBHBIE CBOMCTBA
rpadoB, mepeBbs M OCTOBHBIE AEPEBBS, PACKpacku rpados, sKcTpeManbHble Tpadel M Teopus Pamces.
[IpuBonsATCS MpUMEPHI TPUMEHEHUS CBOMCTB AUCKPETHBIX QYHKIUH U TpadoB B Pa3IUYHBIX 00JaCTSIX.



B wactm mocBsimieHHOW BeposSTHOCTHBIM MOJENSAM HW3Yy4YalOTCs MPHHIMUIBI BBHIOOpPA MaTEMaTHYECKUX
MoOJIeJIeH peallbHBIX SIBIICHUH U MPOIIECCOB, MPOTEKAIOIINX B YCIOBHAX CTOXAaCTUYECKON HEOIPEIeICHHOCTH.
OCHOBHO# ymop JeaeTcs Ha ONMHCAaHUE ACUMITOTHYCCKHUX alMpPOKCHMAIUH M HA SHTPONHUNHBIN MOAXOI.
3HAYUTENILHOC BHUMAaHUE YICISCTCS OOCYKICHUIO YCIOBUN MPUMEHUMOCTH BEPOSTHOCTHBIX MOJICICH H, B
YaCTHOCTH, IIPENEIbHBIX TEOpEeM Teopuu BeposTHocTel. OOcyxmaroTcss 000OMIEeHHS KITACCHYECKIX
MpeeIbHBIX TEOPEM Ha BRIOOPKH CIIy9aifHOTO 0OBeMa.

OnTuMu3anusi ¥ YUCJIeHHbIE METOAbI

Wznararorcs u 0OCY>KHArOTCS METOIBI HCCIEIOBAHHMSA W DPEIISHHUS 33Jad ONTHUME3AINH U OIEepPaTOPHBIX
YpaBHEHUI B TWIBOSPTOBBIX MPOCTPAHCTBAX. PaccMaTpuBAarOTCS BOIPOCHI CYIIECTBOBAHUS PCIICHHIA,
YCIIOBUS ONTHUMAIBHOCTA U OCHOBHBIC UTEPALIMOHHBIC BHIYMCIUTEIBHBIC MPOLETYPHl TPAAUEHTHOIO TUIIA U
Mmeroga HpioroHa. B KOHEYHOMEpPHBIX TMPOCTPAHCTBAX JUIA 3adad JUHEHHOTO M  KBaIpaTUIHOTO
MPOTPAMMHUPOBAHMS  ONHUCHIBAIOTCS ~ KOHEYHO-IIATOBBIC  aTOPUTMBI  CUMIUIEKC-METOAa M METOoJa
CONPSKEHHBIX I'PaTUEHTOB.

Mogayas IIporpaMMHoOe o0ecnieueHue COBPEMEHHbIX BHIYUCINTENbHbIX KOMILIEKCOB
CoBpeMeHHBIE OTePANMOHHBIE CHCTEMBbI

B kypce «CoBpeMeHHBIE ONEpalMOHHBIE CHCTEMbD» PAacCCMATPUBAIOTCS  0a30Bble  KOHLEMLIUHU
(YHKIMOHUPOBAHUS OMNEPALMOHHBIX CHUCTEM, YTHJIMTHL, OOECICUMBAIOIIME IOJCHCTEMBI, MPOLECCH H
ylpaBiieHHE TpoleccaMy, YIpaBieHHE (aiIoBBIMA CHUCTEMaMH M YCTPOWCTBAMH XPaHEHHs JIaHHBIX,
3IIeMEHTHI o0OecTiedeHns1 0€30MacCHOCTH U 3aIUThl OT HECAHKIIMOHUPOBAHHOTO IOCTYTIA.

Kypc «CoBpeMeHHbIE OnepaloHHbIe CHCTEMbD) HAIPaBiIeH Ha (JOPMUPOBAHUE y CTYIECHTOB KOMIIETCHLUH,
HEOOXOIUMBIX JJISl pEIICHHs 33/1a4 CUCTEMHOTO aIMIUHUCTPUPOBAHUS, BKIIOUAIOMINX B ceOsl:

- CaMOCTOSITENIbHOE aIMUHUCTPUPOBAHNE OTIEPAIIMOHHBIX CUCTEM;

- YIPaBIECHNUE YUYETHBIMH 3aMUCSIMH H IIPABAMH MTOJIB30BaTENEH;

- peuieHue npobsaeM (pyHKIMOHUPOBAHUS OTIEPALMOHHBIX CHCTEM.

CeTeBbI€ TEXHOJIOTHH

3amaun kypca «CereBble TexXHOJNOTMM» - (OpMUpOBaHME Yy CiylIaTeled CTPYKTYpHUPOBAaHHOTO
HPEACTABICHUS. O COBPEMEHHBIX CETEBBIX TEXHOJOIUAX, BKIOYAs MNPUHUUIBl IEPENayd JaHHBIX B
COBPEMEHHBIX CETSX, TEXHOJOTMH JIOKAJbHBIX M TJOOANbHBIX ceTel, mnpobieMbl HH()OPMAIMOHHOM
0€30I1aCHOCTH B COBPEMEHHBIX CETSIX M OCHOBHBIE IOJXOIOB K MX PELICHHIO, OBJAJEHHE CIyIATeIsIMU
TEPMHUHOJIOTHEH, HEOOXOAWMOM [JIsi OINHCAaHUS COBPEMEHHBIX CETeBBIX TexHojoruil. Kypc sBisercs
BBOJHBIM K JIpyrMM KypcaM MarucTparypbl: TE€XHOJOTHH CE€TH IIHTEpHET, TEeJIEKOMMYHUKAILIMOHHbIE
TEXHOJIOTHH, MaTeMaTn4eckue ocHOBbI Oe3onacHocTi UT.

ApaneKTypa H IporpaMmMHoO¢ odecrneuyenue BBICOKONMPOU3BOAUTEIBbHBIX BLIYUCIUTEC/IBHBIX CUCTEM

KosnuecTBo siiep B COBpEMEHHBIX MPOLIECCOPAX YXKE U3MEPSETCs IECITKaMu, B rpa)MueCKUX YCKOPHUTEIAX
— ThICAYaMH, a B CYINEPKOMIIBIOTEPAX— MUJUIMOHAMH. MHOTOSIIEPHBIE BBIYUCIIUTENIBHBIE CUCTEMBI ITUPOKO
MPUMEHSFOTCST B MAllMHHOM OOy4YeHHWH, HaykKax O MaTepuaiax, OuonmH(OpMaTHKe, aBTOMAaTH3AIWUU
MPOEKTHPOBAHUSI, BBIYUCIUTENbHON XuMuu u (uzuke. DPHEKTUBHO HCHONB30BaTh 3Ty 3HAYUTENBHYIO
BBIYUCIUTEIBHYIO MOIIHOCTh — HENpocTas 3ajada, TpeOylolias NPUMEHEHHs COBPEMEHHBIX MOJ-XOOB,
COCTaBJISIIOIIAX OCHOBHOE COZEP KaHUE IIPEIaraeMoro CIIenKypca.

HCJ'IBIO OCBOCHUA AUCIHMIIINHBI «ApXI/ITeKTypa " IporpaMMHOC obecrieueHue BBICOKOIIPOU3BOAUTCIIbHBIX
BBIYUCIUTCIBHBIX CHUCTEM» SBJIACTCA IOJYYCHUC CTyIACHTaAaMH 3HAHUKH B 00JacTH napaJuICJIbHBIX U
pacrpeacaCHHbIX BBI‘IPICHGHPIP'I, BI)Ipa6OTKa Y CTYACHTOB HAaBbBIKOB pa3pa60TKH, OTJIAAKHU W HUCCICIOBAHUA
MNPOU3BOJUTCIIBHOCTU MAPAJUICIIBHBIX  MPOTpaMM. 33)13.‘{1/1 AUCHUINIMHBL COCTOAT B HU3YUCHUU U
MPAKTHUYCCKOM OCBOCHUUN COBPEMCHHBIX CYIICPKOMIIBIOTCPHBIX TEXHOJIOTHH. .

YnpasJ/ieHH€e pa3HO-CTPYKTYPHPOBAHHBLIMHU 0OJIBIIUMH JAHHBIMH

B kypce paccmarpuBaercs cHeNMaNbHBIA BUJA CTEKa Ui TMapaLICIbHBIX apXUTEKTYP OIEPUPOBAHUS
JaHHBIMA B AQHAINTHYECKUX NpwiIokeHnsXx Big Data. DT apXHUTEKTypsl IMOJIHOCTHIO OTIMYAIOTCS OT
apXUTEKTYp CYNEpKOMIBIOTepoB. IlapamienbHas apXUTEKTypa OIEPUPOBAaHHMSA TaHHBIMH OCHOBaHA Ha
KJlacTepe MpOIEeCCOPOB, OOBIYHO COCTUHSIEMBIX OBICTpPOil ceThio (Hampumep, ruradbutHoi FEthernet).
LleHTpaibHOIl B TakOM apXUTEKTYPHOM CTEKe SBISETCS IapagurmMa IpOrpaMMHPOBAHUS, Ha3bIBaeMast
MapReduce. CBoGoaHO pacmpocTpaHseMas peanu3aius Takoro creka pkimogar HDFS, Hadoop Distributed



File System, u mnommepxky MapReduce (8 Hadoop). Takue apXuTeKkTypsl MNOJACPKUBAIOT pa3HO-
CTPYKTYPHUPOBaHHbIE JaHHBIC, KOTOPBHIC MOTYT OBITh IPEICTABIEHBI B PAa3HOOOPA3HBIX MOAEIAX TaHHBIX
(CTpYKTYpHpOBaHHBIX, CTIA00CTPYKTYPHUPOBAaHHbIX, HECTPYKTYPHUPOBAHHBIX ).

B kypce paccmarpuBaroTCsi OCHOBHEIE HJIEH W ITOAXO/IBI MAPAJUIETHHBIX apXUTEKTYP OMEPHPOBAHUS Pa3HO-
CTPYKTYPHPOBAaHHBIMH JaHHBIMH. PaccMaTpHBarOTCS BOMIPOCH peali3alii Pa3InIHBIX allTOPUTMOB B Cpelie
map-reduce (TakuX Kak MaTPUYHO-BEKTOPHOE yMHOKeHHe, mojaepkka SQL-momoOHBIX omepanuii u
OTIepalliid PEISIIHOHHON anreOphbl), CpaBHEHUS PEaM3allMM TAaKUX OIEpaluid ¢ TpaaWIHOHHBEIMH. Map-
reduce mporpaMMHpoBaHUe B Kypce N3ydaeTcsl IpuMeHssi cOOCTBEHHO s13bIK map-reduce Hadoop’a Hapsgy ¢
JeKIIapaTUBHBIMU si3bikaMu Hasl Hadoop’om (Takumu kak PigLlatin, Hive, Jagl (IBM)).

Takke B Kypce pacCMaTpUBaeTCs MEPCIEKTUBHBIC METO/IbI aHAIN3a JaHHBIX (B momoiHeHnd K MapReduce)
B cepene Hadoop 2.0, ocHoBaHHBIC Ha Tapagurme pacnpezencuus pecypcoB YARN (Yet Another Resource
Negotiator). Yarn mojuep)kuBaeT BBITOJHEHHE JFOOBIX MPOTPAMM, KOTOPbIE MOTYT BBIOJIHATHCS
napajulelibHO, W TIO3BOJISIET YHWTH OT TPAJAWIMOHHON MapaaurMel mporpamvupoBadus B Hadoop (map-
shuffle-reduce). D10 mo3BomseT > GEKTHBHO MPOrPaMMHUpPOBATh CIOXHBIE 3amaun, Takhe kak ETL,
o0Opabotrky rpadoB (Giraph), MaccCMBHO TapajUie/IbHBIC aITOPUTMbl MAIIMHHOTO OOydYeHUs U
mozenupoBanus B cpene Hadoop. JlanHast 00macTh SIBISETCS IIHPOKO MEPCIIEKTHBHOW M OTKPBITA IS
MHOKECTBA UCCIICAOBAaHUM.

B komOunammu ¢ Hadoop’om B kypce paccmarpuBaroTcst 6asbl maHHbIX NoSQL (takue kak HBase). Mx
ncronp30BaHne coBmecTHO ¢ Hadoop’om m3ydaercs Ha mpumMepax mpuinokeHui. [logxonsl k HHTETrpanuu
Hadoop’a B xpaHumiie JaHHBIX TaKXKe paccMaTpUBatoTcs. B Kypce paccMaTpuBarOTCS METOIBI TPUMEHEHUS
aHaNMMTUKKA AaHHBIX Hax Hadoop’om Ha mpumepe METOIOB W3BJICYEHHUS WHPOPMALUM M3 TEKCTOBBIX
JOKYMEHTOB.

IIpuxaagHO MHOTOMEPHBbI CTATUCTHYECKUI aHAJIN3

B pamkax maHHOrO Kypca OyAyT pacCMOTPEHbI OCHOBHBIC 3a1a4l MHOTOMEPHOI'O CTaTUCTUYECKOTO aHaIU3a.
A nMeHHO, OyJeT AaHO ONMCAHHWE MAaTEeMaTHYECKUX MOAEICH M METOAOB TAKUX Pa3[desIOB MAaTEMaTHUECKON
CTaTUCTUKUA KaK KOPPEJSLIMOHHBIM  aHAJIU3, PErpPECCHOHHBIM  aHalIu3, JUCIEPCUOHHBIA  aHAIN3,
JUCKPUMUHAHTHBIN aHalIu3, KJIacTepHbIN aHanu3. IIpennokeHHble METOAbI U AITOPUTMBbI HIUTFOCTPUPYHOTCS
C TMIOMOIIBIO OoJiee-MeHee PealbHbIX IPUMEPOB.

BI/IpTyaJILHaﬂ HHTErpanus HCOAHOPOAHBLIX JAHHBIX U yHI/I(l)I/IKaIII/IH MO)]eJ'Ieﬁ JAHHBbIX

B kypce paccmarpuBaroTcst mpoOsieMbl BUPTYAIbHOW HHTErpalMd M HMHTEPONEpaOeNbHOCTH Pa3InHBIX
nHpopmanmoHHbix pecypcoB (MP) mpum cozmanmm uadopmanuonsneix cucreM (MC). PaccmarpuBatorcs
pa3NMYHbIE TEXHOJOTHU WHTErpalud HWHOOPMAIMOHHBIX PECYPCOB, MPHUBOAATCS TPHUMEPHl CUCTEM
WHTETPaLli PECYPCOB, UX CPAaBHUTEIbHBIN aHAIIH3.

Wznararorcs TEOpEeTHYECKHE OCHOBBI BUPTYaJbHOM HWHTETpalMM, IOHATHE TIOTJIOIIEHUS 3aIlpPOCOB,
JITOPUTMBI NIEPENHUCHIBAHMS 3aIIPOCOB C HCIOIb30BaHMEM B3MIAIOB. Jlanee BupTyaneHas nHTerpanus P
paccMaTpuBaeTCsi [PUMEHHMTEIIBHO K KOHKPETHOH HMH(PAcCTPyKType NPEAMETHBIX IIOCPEIHHKOB,
pazpaborannoii B UTTM PAH. OnuceiBaeTcs spo KaHOHWYECKOH HH(OPMAIMOHHONW MOJIEIH MPEIMETHBIX
MOCPEeTHUKOB (00BEKTHO-(hPEeMOBEI s3bIK ¢ Datalog-1oJoOHBIME JIOTHYECKUME TIPAaBUIIAMH ); UCUUCIICHHE
cneunpuKanuid, HeoOXoAuMoe JUIS CO3JaHUsl TOCPEAHUKOB; TEXHOJIOTUS CO3JaHMs IOCPETHHKOB
WITIOCTPUPYETCSl Ha TNpUMEpax M3 HAYYHBIX W NPUKIAJHBIX TMPEIMETHBIX obnacteld. [IpoMblnuieHHbIE
METOJIBI U CPEACTBa BUPTYAIbHON HMHTETrpaIyl paccMaTpuBaroTcs Ha mpumepe cuctemsl IBM Federation
Server.

OtnenbHBIN pasgen Kypca NOCBAIIEH METOIaM KOHCTPYUPOBaHUS KaHOHUYECKOH MHPOPMAITMOHHON MOIENN
KaK YHU(DUIUPYIOUIETO PACIIMPSIEMOTo s3bIKa, TIO3BOJISIONIETO MPEJICTABIISATh B HEM pa3-TuuHble s3b1ku VP ¢
COXpaHEeHHeM uX ceMaHTUKH. COXpaHAINIME CEeMaHTHKY HPEACTaBICHUS B KAHOHWYECKOW MOEIH
pasHooOpa3HbIx Mozesel aaHHbIXx WP paccmarpuBaroTcsi Ha MpHMEpax CO-BPEMEHHBIX MOJENEH NaHHBIX
(MHOTOMEpPHBIX MaCCHBOB, TPa(OBHIX, OHTOIOTUIECKHUX ).

Kypc ocHOBaH Ha KJIACCMYECKHX MHPOBBIX pPe3yJbTaTax B O0JIACTH MHTErPAIlMH JAHHBIX; JOKYMEHTAIUN H
CTaThAX, OMyOJMKOBAHHBIX Kommanwer IBM, Ha omyOiamKkoBaHHBIX paboTax aBTOPOB Kypca. B mpormecce
YTeHHS JIEKIUI CTyeHTaM MpesiaraeTcsl psj y4eOHbIX 3aJad, OXBaTHIBAIOIINX OCHOBHBIE MOHATHA Kypca,
HEKOTOpBIE 3aJauu TPEOYIOT M3YYCHHs AOTMONHUTEILHOW yuTeparypbl. [IpemnararoTcs Takke BapUaHThI
HEPEIICHHBIX HayYHO-YUEOHBIX 33/1a4 B KAYECTBE KYPCOBBIX MIIM MarucTepCKUx padoT.



MaTepI/laJII/I3OBaHHaH HHTErpanus 1aHHbIX U OpraHu3anusd XpaHUJIUII 00JIBIINX JaAHHBIX

Lenpro AUCHMIIMHBI SABISETCS W3yYE€HHE METOJOB, alTOPUTMOB, AapXUTEKTYp MaTepHUaTn30BaHHON
WHTETPAIlMK JAHHBIX, a TAKKE OPraHU3aI[ui XPaHWIHI OOJIBIIHNX JaHHBIX.

B kxypce paccMaTpuBaroTCs MpoOJIeMbl MaTepUATM30BAaHHON WHTETPAIMU B CBSI3U C CO3JAaHHEM XPaHWJIMII]
naHHBIX (warehouse). M3maraiorcsi TeopeTH4ecKne OCHOBBI MATEpUATM30BAHHOW HMHTETPAIMU KaK YacTh
Teopun 0a3 MaHHBIX, UMEHyeMas B JIuTeparype Kak oOMeH manHbiME (data exchange). PaccmarpuBaercs
JCKIapaTUBHBIN SI3BIK CHENU(UKANUNA OTOOpaKCHHH CXEM JaHHBIX, aJrOPUTMBI OOMEHA NaHHBIMU M HX
CJIO’)KHOCTb, AITOPUTMBI BHIYHCIICHHSI OTBETOB Ha 3aMpoChl IPH 0OMEHE JaHHBIMHU.

PaccmatpuBaroTcst apXUTEKTyphl XpaHWIHL JaHHBIX, METOJIbl TPOEKTUPOBAHUS XPAHWUIIUIL JAHHBIX, METOBI
W CpencTBa HamojHeHMs xpanwnuin naHHbeiX (Extract-Transformation-Load). PaccmarpuBatoTcst si3bIku 1
METOJIBI aHAUTHYECKOi 00paboTku MHOroMmepHBIX KyOoB nmaHHBIX (OLAP). IlocTpoenme XpaHWIUII
JaHHBIX HA OCHOBE MapaJUIeNbHBIX MallMH 0a3 JaHHBIX paccMaTpUBAeTCs Ha NPUMEPE COBPEMEHHOH
mnatdopmel IBM Pure Data System for Analytics (Netezza).

OTnenpHBIA pa3fen Kypca IMOCBSIIEH PACIIUPEHUIO0 TEXHOJIOTHH TPEAMETHBIX MOCPEIHUKOB CPEICTBAMHU

MaTepUaIN30BaHHON WHTErpaul B WHPPACTPYKTypax MapallielbHBIX pPACIpeeIeHHbIX BBIYACICHUN
(Hadoop).

JIOTIOTHUTENBHO K JICKLIUSIM CTYACHTaM Tpe/yiaraeTcs psiJ Ja00paTopHbIX pabOT, OXBATHIBAIOIIMX OCHOBHBIC
HoHATHsI Kypca. JIabopaTtopHbie paOOThI BHIMONHSIOTCS Ha BUPTYaJbHON MallMHE, COJCPXKaIleil yCTaHOBKY
xpanunuma ganaeix IBM InfoSphere Warehouse 10.

Kypc ocHOBaH Ha W3BECTHBIX B MUpe padOTax MO MHTETPAlWH JaHHBIX, YYeOHBIX MaTephaiaX KOMIaHWUU
IBM, Ha omyOnmKOBaHHBIX paboTax aBTOPOB Kypca. OmpeneneH Ha0Op y4eOHBIX 3aqad 10 MaTepualiam
KypcCa, p€IlI€CHUC KOTOPLIX ABJIACTCA HCO6XOILI/IMI)IM YCJIOBHUEM IIOJIYUCHUSA YﬂOBHCTBOpHTCHLHOﬁ HUTOTOBOM
OLICHKH. BapI/IaHTI)I 60.]'[66 CJIOKHBIX Hay‘lHO-y‘Ie6HBIX 3aga4 npeajararoTcsa CTyACHTaM B KAaUCCTBE TEM
KyPCOBBIX M MarucTepCKUX padoT.

OcHOBHBIE 3212491 U METOAbI aHAJIN3A JAHHBIX

B Hamm gHM TpakTHYECKW KaXKIbIH CHEIUATUCT JOJDKEH HMETh IPENCTaBICHHE O BO3MOXHOCTAX W
OTPAaHUYECHHSX, KOTOpPbIE BO3HHKAIOT IIPH WCIOJIB30BAHUH CYIIECTBYIOIIETO apceHanma METOIOB |
TEXHOJOTHH aHanmu3a naHHBIX. llpemmaraemsrii Kypc AOMDKEH CO3AaTh Yy CIymaTeNs NpeACcTaBIeHHE O
3a/1adyax M TEXHOJOTHUSX AHATUTHUYECCKON JCATEIHPHOCTH KaK CBSI3b TEOPHUU U JIOCTYITHOTO COBPEMEHHOTO
WHCTpyMEHTapus. PaccMaTpuBarOTCsi OCHOBHBIE WHCTPYMEHTHI MPUKIIAJHON CTAaTHCTHUKH, CTATHCTUYECKOTO
pacrio3HaBaHMs, MalIMHHOTO OOYYEeHHS, a TaKXkKe JieKalllue B WX OCHOBE MATEMaTHYECKHUE METOBI.
PasBuBaroTCS HaBBIKM (OpMalIM3alldd M PEUICHWS aHAJIMTUYECKUX 3aJad B pPaMKaX COBPEMEHHBIX
pacnpoCTpaHEHHBIX TEXHOJIOTHI.

I/IIleHTHq)HKaIII/I'il H CJIMAHHC CymHOCTeﬁ B 00JIBLIINX JAHHBbIX

B wHacrosimem Kypce H3y4arOTCs METOJbl M HHCTPYMEHTBI HMHTErpalud HHPOPMAIUH W3 Pa3IAIHBIX
HMCTOYHUKOB OOJBINIMX JaHHBIX (B Maciitabe Beba, commanbHbix cpen (Twitter, Linkedin, ...), Ooros,
mMyOIMKAIM B CpEICTBAX MaCCOBOM MH(MOPMAIINH, MATHHHBIX JIOTOB, CEHCOPHBIX TaHHBIX, H TI.

Bonpmme  nmanHble  OOBIYHO — SIBJISIFOTCS  HECTPYKTYPUPOBAHHBIMH  (Yalle BCETO  TEKCTOBBIMH),
cmabocTpyKkTypupoBaHHbiMU (Hampumep, B Bujae XML, JSON, 06a3 manabpix NoSQL). Bmecte ¢ Tem,
00pa3yloTcs TaKKe U CTPYKTypUpOBaHHBIC OOJIBIIME JaHHBIE KaK, HaNpUMeEp, Pe3yjbTaT HaOJ0IeHUI
(u3MepeHunit) COBpeMEHHBIMU MHCTPYMEHTaMHU, HAKOTUIEHUS. MHOTOYHCIICHHBIX Ta0wuil B Beoe.

PazButeie meroner mHTerpaumu (ETL) He opuentupoBanbl Ha Oospmme pgaHHble. CoBpemenHbie WUT
wiathopMbl  BKIIFOYAIOT — pacrpelielieHHble  uHppacTpykTypel tnna Hadoop, obecneuunBarornue
napajieNbHyl0 00pa0OTKy W aHajlM3 TAaKUX Pa3HOCTPYKTYPHUPOBAHHBIX OOJIBIIMX JAaHHBIX Ha OCHOBE
napaaurmel MapReduce, npu stom merons! unrerpaunu (ETL) nax Hadoop npakTuyecku OTCYTCTBYIOT.

B kypce paccMaTpuBaroTcsi COBpeMEHHBbIE MeTOIbI u3BiedeHus cynHocted (Entity Resolution) u metombt
cimsians nanHbix (Data Fusion) B paspe3e mHTErpanvu OONBIIMX JaHHBIX. B MpakTHYeckoil dacTh Kypca
paccMaTpUBaIOTCs MaclITadHpyeMble METOIBI, peanuzyeMble Ha si3bikax Jaql u HIL, u Bemonssionmecs: B
pactpeneneHHbIX HHppacTpykTypax Tuna Hadoop.



AHau3 00JbIINX JAHHBIX B COIUAJBHBIX Cpeaax

B HacTosIeM Kypce U3y4arTcsi METOIbI, MOJICIIA U MHCTPYMEHTHI aHalTn3a OOJBITUX JAaHHBIX B COIMATBHBIX
cpenax. BeO, Omnorwm, comualbHBIE CETH TOPOXKAAIOT MHOXKECTBO Pa3HOOOPA3HBIX CBSI3CH MeEXIy
CYITHOCTSIMH W CETE€BOE€ B3aMMOJIEHCTBHE MEXIy HUMH. B TakoM NpeicTaBleHHH CONHAIbHBIE TaHHBIE
B3aMIMOCBSI3aHBI TIPY ITOMOIIY SIBHBIX WJIM HESBHBIX accoluanuii. B Kypce muraHupyeTcs pacCMOTPETh PSI
CHCIMATLHBIX METOJIOB aHalli3a COLMUANBHBIX JaHHBIX KaK CeTel, BKJIIOYash METOABI, CO3JIaHHBIC B
Pa3TMYHBIX 00JaCTAX, TAKUX KaK CTATHCTHKA, TeOpus rpad)oB, MAaTEMAaTHIECKHE MOJIETHN CETeH, COIHOIOTHS
U TIp.

B xypce paccMaTpuBaroTCsl METOIBI, OTHOCSIIIUECS K aHAIU3Y CYLIECTBYIOIINUX CETEW, B TOM YUCIIE, K OLICHKE
pa3IMYHBIX CBOMCTB CETEW U XapaKTEPHU-CTUK CYLUIHOCTEH B HUX, PACIO3HABAHUIO T'PYII TECHO CBA3AHHBIX
CYITHOCTEH, BBIABIECHHIO COOOINECTB, BXKHBIX I IDIAHUPOBAHHUA PEKOMEHIATENb-HBIX CHCTEM, aHalln3a
PBIHKOB, COLIMAJIBHOTO TMOBEICHMS, W mp. PaccMmarpuBaroTcs pa3idyHble MOAXOABl K MOIEIUPOBAHUIO
CETEBBIX B3aUMOJICUCTBUU B CTATUYECKUX U IBOJIOLUOHUPYIOLIUX CETIX U MOJEIHU BIHSHUA Ha COLMATIbHBIE
cetn. Ha ocHoBe mMOmOOHBIX METOIOB B Kypce H3y4YalOTCS BOMPOCH H3BICUEHHUS WH(pOpMaLWUU U3
conuanpHbIX ceredl. llpumepamMu TakWx BOMPOCOB SBISIOTCS AHAIWTHKA OONBINMX JaHHBIX C
SMOLMOHAIIBHOW OKpPAacKo#, OLIEHKAa KOTOPOW BIMSET Ha NMPUHATHE PEIICHMM; aHalIu3 TPEHJO0B Ha OCHOBE
COLIMAJIBHBIX CETEH B PA3IUUYHbIC IEPUObI BPEMEHHU, aHAJIU3 CBSI3€U U BIUSHUS CYIIHOCTEH APYr Ha Ipyra u
METOJIBI pacipocTpaHeHust HHpopMmalwu B Bebe, ycTONUNBOCTh CeTel, a Takke BOIPOCH! MCIIOIB30BaHUS
pe3yJIbTaTOB aHaIM3a COUUAIBHBIX JAHHBIX B COLIMAIIBHBIX U SKOHOMHYECKHX HAyKaX.



