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3agaun IMOBBIIIIEHHON
CJIO)KHOCTH

[TuceM. KOHTpONIBHAS
pabora (arrecTanms)
3auer

IHEPEYEHb OIIEHOYHBIX CPEJICTB

HaumenoBanme IIpencraBienne
Ne Kpartkasi xapakTepucTHKa OLIEeHOYHOI'0
OIIEHOYHOT0 OIIEHOYHOT'0 CPe/icTBA
n/n cpeaAcTBa
cpeacTsa B oHae
3ajaHus, BBIONHSAEMBIE C UCTIOIB30BAHUEM
TaGopaTopHas H3y4aeMoTo MPOrpaMMHOI0 00ecrieueHHs ¢ Kommexr 3aganuii muis
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9K3aMEHY




KOMILIEKT 3AJAHUM JJI51 BBIIOJTHEHUSA JABOPATOPHBIX PABOT

JlabopaTopHble paGoThl OPraHU3yIOTCS B KOMIIBIOTEPHBIX ayAUTOPHSIX M BBIMOIHSIIOTCS
110 3a1aHUT0 NPCOJAaBaTCIidA C UCIIOJIB30BAHUCM U3YydaCMOI'0 NIpOTrpaMMHOI0 OGGCHC‘IGHI/ISI.
2 cemecTp

Tema 1. Xpanenue OOJbIITNX TaHHBIX.

CpencTBa mocTpoeHus pacnpeielIeHHbIX HHQOpMaMOHHbIX cucteM At BigData. O630p
BO3MOXKHOCTEH. BoIOOp MHCTpYMEHTapHs 1151 pa3pabOTKH.

Tema 2. [IpeaBapuTenbHblld aHATU3 OOJIBIIUX HAOOPOB JAHHBIX

Wzydyenne wu KoHuUrypupoBaHue nporpaMMmHoro kommiekca Apache Hadoop.
Pasmemenus Habopa AaHHBIX MO 3aaHHON TemaTuke. [locTpoeHne MOMCKOBBIX 3alpoOCOB Ha
s3ke Pig.

Pabora ¢ MongoDB. 3anpocki Ha BBIOOPKY W Moaudukanuio. Fcnons3oBaHue
npaiiepoB. Hactpoiika pparmentanuu. Mcnons3zoBanue Map-Reduce

Tema 3. AnroputmMuzarnus O0JIBITNX JaHHBIX.

Nzyuenue ocHoBHbIX kiaccoB NoSQL CVYB]/l, rpadoBbiX, MyJIbTHKOJIOHOYHBIX,
JIOKYMEHTOOPUEHTUPOBAHHBIX, TUMNAa "mMms=3HadyeHue". IIpoexkTtupoBanue u pa3paboTka
rpadoBoii 6a3bl manHbiX B CYBJl Neo4j Ha 3amannyro Temy. IloMckoBBIe 3ampochl Ha SI3bIKE
Cipher

Tema 4. MeTo/ ri1aBHBIX KOMIIOHEHT JJIS1 CKATHsI OOJIBINNX JAHHBIX.

3HAKOMCTBO C s13bIKOM R

1. YcTaHOBUTH U 3aIlyCTUTH ITporpamMmy R.

2. Hactpouts pabouyro TUPEKTOPHIO ¢ TOMOIIbI0 GyHKIUU setwd().

3. CrenepupoBath BekTop X~U(0, 1) 1 mOCTpOUTH THCTOTPAMMY.

4. CoxpaHWTh pPE3yJbTaThl MOJCIUPOBAHMS B TEKCTOBBIM (aitm (*.txt, *.csv),
TUCTOTpaMMy B

rpaduueckuit daiin (*.jpg, *.svg) ¢ ucnoabzoBaHueM (QYHKIIHI 3amnucu B (aii.

5. Tlo3HaKOMHUTBCS C OCHOBHBIMH CTPYKTypamMH JaHHbIX numeric(), matrix(),
data.frame(), list().

6. [To3HaKOMUTBCS CO CIIPAaBOYHOM CUCTEMOM.

7. VYcrtaHoBKa M 3arpy3ka JOIOJHUTENBHBIX [aKeTOB C TOMOMIbIO (GYHKIUI
install.packages() u library().

Tema 5. Uepapxuueckiie METO/IbI KJIACTEPHOTO aHaIKM3a OONBIINX JTaHHBIX.

N3yunuTh OCHOBHBIE METOJNBI KJAcTEpHU3allMU C MCIOJIb30BaHHEM mIpuioxkeHus «Orange
Data Mining».

Wcnonb3ys pasnuuHble aarOpUTMbl KJIACTEPU3ALUH, BBIABUTH ONTHUMAJIBHBIE TOUYKH
pa3MenieHus OTAEJICHUI HEOTI0KHON METUIIMHCKOM MOMOIIY B PErHOHE Ha OCHOBE BBIJAHHBIX
TECTOBBIX JJAHHBIX.

Tema 6. «Heunepapxuueckue METOIbI KJIACTEPHOTO aHATN3a OOMBIINX TAHHBIX)

K-cpenHux — 3TO OJMH U3 caMbIX MOMYJISIPHBIX METOJOB KJIACTEPU3ALIUHU, TTO3BOJISIOIINM
pa3zeNuTh HccleyeMoe MHOXKECTBO 00bekToB Ha k kiactepoB (kK — MOJOXKHUTENBbHOE YHUCIIO).
['pynnupoBka B KiacTepbl OCYIIECTBISETCS HAa OCHOBE MMHHMH3ALMM CYMMBbI KOpHEH
paccTosHUN MeXIy IeHTpouIaMu KiacTepoB. OOOOMIEHHBIN aqTOPUTM BBITIISIUT CIETYIOIIUM
obOpazom:

1. OnpenenuTs KOOPAUHATHI LIGHTPOUIOB.

2. OmpenenuTh pacCTOSHUE OT KaXI0TO 0OBEKTA 10 LIEHTPOUIA.

3. O0beIMHUTH OOBEKTHI MO MPU3HAKY MUHUMAIILHOTO PACCTOSIHHUSL.

HauBbiciias oueHka gabopatopHoil paboOThl IpeycMaTpUBaeTCs B AUana3oHe ot 2 A0 5
0aJuI0B, B 3aBUCUMOCTH OT CJIOKHOCTH 3aJlaHUsL.
IIpu oueHke pabOTHI CTYAECHTA YUUTHIBAIOTCS:



YBEPEHHOCThH JIEHCTBUH MpU paboTe C N3yd4aeMbIM MPOTPAMMHBIM 00ECTICUCHUEM;
MPABWJIBHOCTh BBHIMOTHEHUS HEOOXOAMMBIX IIIAaroB B J1a00OpaTOpHON pabore u
a/ICKBaTHOCTh / KOPPEKTHOCTH TOTYYEHHOTO PE3yibTaTa;

YMEHHE CaMOCTOSITEITFHO HAXOUTh CIIOCOOBI PEIICHHS BO3HUKAOIIUX MPOOIIEM C
MOMOIIIBI0 U3y9aeMOT0 IPOTPAMMHOTO 00eCTICUeHHS,;

CIOCOOHOCTh OTBETUTh Ha BOMPOCHI TpEnojaBaTelsi O MOCICI0BATEIBHOCTH
BBITIOJTHEHHBIX [IAr0OB JJIs IOMyYeHUs pe3ybTaTa.



KOMILJIEKT 3AJIAHUM JIJIS BBINMOJHEHUA CAMOCTOSTEJBHOM
PABOTDBI

Crioco6 opraHu3aimu CaMOCTOSITSIIBHON pa0oThI: 3aJaHKe MOBBIMNICHHON CIIOKHOCTH:
Mpumep:
«O0paboTKa BXOJHOTO MOTOKA OOJBIIMX JAHHBIX MO 3a/IaHHYI0 TEMY»
3anaum, pemiaeMble MPHU BHIIOJIHEHUH 3aJaHMs:
e (COOop ¥ aHAIKM3 UCXOJHBIX JaHHBIX;
e BusyanbHblil aHaIU3 UCXOJHBIX TAHHBIX;
e Pa3zpaboTka Moaenu-KiacCupUKaTopa;
e [loaroroBka oT4era Mo MpoJieIaHHON paboTe.

Kputepun onieHKH 0TBETOB 110 CAMOCTOATEIbHBIC PA00ThI
[Ipu ouieHKe caMOCTOSATENFHON paOOThI CTYACHTA HAa YUUTHIBAIOTCS:

e KauyeCTBO BBIIIOJHEHHOH paboTHI;
e JIOTMKAa M3JI0KEHMS MaTepuaa,
e TIOJHOTA U3yYEHUSI TEMbI UCCIIEIOBAHMUS;
e TMPaBUIBHOCTb OTBETA HA BOMPOCHI IO TEME;
e yMEHHUE YBA3bIBaTh TEOPETHUUECKUE U MPAKTUUYECKUE ACTIEKThl BOIIPOCA;
e KyJbTypa YCTHOHM pe4H CTyZEHTa.

B nmpenenax, nomyckaeMbIX 3a CaMOCTOSTEIbHYIO paboTy 15 OamioB cTyneHTy
BBICTABJIACTCS:

Bosee 10 6an10B — CTylEHT MOKa3bIBacT BCECTOPOHHEE IIyOOKOE CHUCTEMAaTH4eCcKOe
3HaHUE Y4eOHO-METOAMYECKOrO MaTepualla, YCBOMI OCHOBHYIO JIMTEPAaTypy U 3HAKOM C
JIONIOJTHUTEIBHON JINTEPATypOH; CAMOCTOSITENIbHO, B JIOTMYECKOH IOCIIEA0BAaTEILHOCTH H
HCUEPIIBIBAIOIE OTBEYAET HAa BCE BOMNPOCHI IO TEME CAMOCTOATENBHO pPAalOThI; yMeEeT
aHaJM3UpPOBaTh, KJIACCU(PULIUPOBATh, 0000IaTh U CUCTEMAaTU3UPOBATh M3YUYEHHBIM Marepua,
yCTaHaBJIMBATh MPUYNHHO-CIIEACTBEHHBIE CBSI3U; YBA3bIBAET TEOPETUUYECKHUE ACIEKThI MIPEeIMETa
C MPaKTHYECKUMHU 3a]]auaMHu.

Ot 6 10 10 6an10B — U3NaraeT OTBETH HA MOCTABJIEHHBIE BOIPOCH CUCTEMATH3UPOBAHO
U TIOCJIEIOBATEIbHO, HO MMEIOTCS MpoOenbl 3HAaHWH B HEKOTOPHIX paszjerax; JEeMOHCTPHPYET
YMEHHE aHaIM3UpPOBaTh MaTepuall, OJHAKO HE BCE BBIBOABI HOCAT apryMEHTHUPOBAaHHBIM U
JI0Ka3aTeIbHbII XapaKTep; CIIOCOOEH K CaMOCTOSTENbHOMY MOIOJIHEHHIO U OOHOBIIEHUIO 3HAHUH
B XOJIe ajbHeHel yueOHol paboThl U MpodhecCHnoHaNbHOM e TeNbHOCTH.

Jo 5 0amnoB — CTyJIEHT IOKa3blBaeT 3HAHUS OCHOBHOTO Y4Y€OHO-IIPOIpPaMMHOTO
MmaTepuaia B o0beMe, HEoOXOAMMOM Ui JajbHeWIed yueObl, 3HAaKOM C OCHOBHOM
JUTEPATypoi, PEKOMEHIOBAaHHOW MpOrpaMMOM, OJHAKO HpOSBIAET 3aTPyJHEHUS B
CaMOCTOSITENIBHBIX OTBETaxX, ONEpPHpPYeT HETOUYHBIMU (OPMYIMPOBKAMHU; B TPOILECCE OTBETOB
JIOIMyCKAIOTCA OIMIMOKM MO CyIIECTBY BOHpocoB. CTyIEHT CIOCOOeH pelaTh JHIIb Haubosee
JIETKHE 3a/1a4M, BIAJEET TOJIBKO 00s3aTeIbHBIM MUHUMYMOM MPAKTHYECKUX HaBBIKOB.

0 0a/yIOB — CTYACHT IIOKa3bIBAa€T CYIIECTBEHHbIE MpPOOEIBl B 3HAHUSAX OCHOBHOI'O
y4eOHOro MpOorpaMMHOIO Marepuasna, AONYCKAaeT NMPUHLMINAIbHBIE OIIMOKM B BBINOJIHEHUH
IPEIyCMOTPEHHBIX MPOrPaMMOi 3alaHHi; HEe CLIOCOOEH OTBETUTh Ha BOIIPOCH! OMJIETA Jake MpU
JIOTIOJTHUTEIBHBIX HABOSAIIMX BOIPOCAX MPETOAaBaTeNs.



T'POSHEHCKHM I'OCYJIAPCTBEHHBI HE®TSAHONU TEXHUYECKHUI
YHUBEPCUTET UMEHU AKAJIEMUKA M.JI. MUWIJIMOHIIIUKOBA

NHCTUTYT _TIpUKIATHBIX HHOOPMAIIMOHHBIX TEXHOJIOTHN

Kadenpa NHdopMalmoHHbIE TEXHOJIOTHU

BOl'lpOCbI K 3K3aMEHY 0 JTUCHUILJINHE «AHAJIN3 00JbIIHX JAHHBIX>»

HTororas 0OTYETHOCTDH CTYACHTOB II0 JUCHUIINIMHC IPHHUMACTCA I10 6I/IJ'I€TaM, C

IPEIOCTABJIEHUEM BpPEMEHM Ha MoAroToBKy (20-30 MMH.) M MOCHEIYIOUIMM YCTHBIM OTBETOM

npenojasatento. CoctaB Omiera Ha SK3aMeH— 2 TEOPETUYECKUX BOIIPOCa.
2 cemecTp
Bonpocsl Kk 3k3ameny

Bonpocwi k 1 pybesicnoii ammecmayuu:
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13.

[Monsitue Bonbme nanueie. Ponb mudposoii nadopmanmu B 21 Beke. (I1K-7)
[TpoOaembl aHanmu3a u 00paboTKu OoJIbIIOro oobeMa aaHHbIX. (ITK-7)
bazoBbie npuHIMITBI 00paboTKu OosbiuX AaHHbIX. ([TK-7)

Omnpenenenne moxaenu. Crorcta moxaenu. (ITK-7)

AHaIUTHYECKUH moaxo/ K Moaeauposanuio. (ITK-7)

WudopmannoHHbIi moaxoa k MoaenupoBanuio. (ITK-7)

JIuna, yyactByroume B vHpopManuoHHOM MonenupoBanu. (I1K-7)

Oomas cxema ananusa. (I1K-7)

Omnpenenenne TupaxupoBanus 3Hanui. [Ipouecc mocrpoenus monenu. (I1K-7)
Texuonornu 00padotku O6obimx ganHbX: NoSQL (T1K-4)

Texuonoruu 00padboTku 6obIMX AaHHbIX: MapReduce (ITK-4)

Texuonoruu 00padboTku O6obimx AanHbX: Hadoop, R. (ITK-4)

Meroauka u3Biedenus 3Hanuit Knowledge Discovery in Databases (KDD).

Oranel KDD. (ITK-4)

14.
15.

Data Mining. IToctanoBka ocHOBHBIX 3a1a4. (ITK-4)
MamuaHoe ooyuenue. (ITK-4)

Bonpocul ko 2 pybescnoti ammecmayuu:

ok wbdE

6.

buznec-perenus ¢ momoisio anroputMoB Data Mining. (ITK-4)
Knaccudukarus I[10 B o6mactu Data Mining u KDD. (TTK-4)

TumnoBas cxema cucTeMbl Ha Oa3e aHamuTH4eckon mwiardopmbl. (ITK-7)
[TonsTtre acconuaTHBHOTO Mpasuia u tpansakuuu. (ITK-7)

Onpenaencaue noaaep:Kku u gocrosepuoctu. (ITK-7)

OmnpeneneHne 3HaUMMOCTH U TIOJIE3HOCTH ACCOLIMATUBHBIX MTPaBUII, IOKA3aTENN

ux xapakrepusyrouue. (I1K-7)

7.
8.
9.

dopmaibHas TOCTaHOBKA 3a1a4n kiactepusanuu. (I1K-7)
[enu kmacrepusaruu. (ITK-4)
OcHoBHBIE 11aru aaropuTMa k-means. YcioBre ocTaHOBKH alroputMa k-means.

[TpeumymiecTBa U HeAOCTATKH anroputma k-means. (ITK-4)

10.

Knacrepusanus ¢ momoripio camoopranusyiorieiics kaptel Koxonena(ITK-4)



11.  Dransl npoBeneHus kiaccudukarym. (I1K-4)

12.  O0630p meronoB kinaccudukanuu u perpeccun. (ITK-4)

13.  3agaum nuHEiHOM U noructryeckoit perpeccun. (ITK-4)

14.  Omnpenenenue nepesa pemenuii. CTpykTypa nepesa pemieHuii. Beibop arpubyra
pa3ouenus B y3ie. (ITK-4)

[Ipu onieHKe OTBETA CTY/IEHTA HA SK3aMEHE / 3aUeTe YUUTHIBAIOTCS:
e IPaBUJIBHOCTb OTBETA HA BOIIPOC;
e JIOTHKA MU3JI0)KEHUS MaTepuasa BOIpoca;
e TPaBUJIBHOCTH OTBETA HA JIOMOJHUTEIbHBIE BOMPOCHI;
e YMCHHE YBS3bIBATh TCOPETUUECCKUE U IPAKTUIECKUE ACTIEKTHI BOIIPOCA;
e KyJIbTypa YCTHOM peuH CTy/IEeHTa.

B npenenax nomyckaeMbix Ha 3k3ameHe / 3auere 20 06ayuioB CTYEHTY BbICTABIISETCS:

BoJsiee 15 6amioB — CTyJeHT MOKa3bIBa€T BCECTOPOHHEE TIIyOOKOE CHCTEMAaTHYEeCKOe
3HaHME Y4YeOHO-METOJAMYECKOTO MaTepuaja, YCBOWI OCHOBHYIO IIUTEPAaTypy U 3HAKOM C
JIOTIOJIHUTEIBHON JIMTEpaTypoOl; CamMOCTOATEIbHO, B JIOTUYECKOW MOCIEAOBATEIIbHOCTU U
MCUEPIIBIBAIOIIE OTBEYACT HA BCE BOMPOCHI OMIIETA; YMEET aHAJIM3UPOBATh, KIAaCCU(DUIIUPOBATD,
0000maTh W CHUCTEeMATU3UPOBATh M3YUYCHHBI MaTepuaj, YCTaHAaBIUBaTh IPUYUHHO-
CJIE/ICTBEHHBIE CBSI3U; YBS3BIBAET TEOPETHUECKHE aCIEKThl NpeaMeTa C MPaKTHYECKUMU
3a/la4aMH.

OT 6 10 15 6aI0B — CTyACHT OOHAPY>XKWBAeT, B OCHOBHOM, ITOJIHOE 3HAHHUE y4eOHO-
IPOrpaMMHOT0 MaTepualia, YCIEUIHO BBIMOJHSIET NMPEAyCMOTPEHHbIE B IpOrpaMMe 3aJaHus;
M3JIaraeT OTBEThl HAa MOCTABJICHHBIE BONPOCHI CHUCTEMATU3UPOBAHHO M IOCJIEA0BATENIBHO, HO
UMEIOTCS MpoOesbl 3HAHUM B HEKOTOPBIX paslieax; JAEMOHCTPUPYET YMEHHE aHAIM3HPOBATH
Marepuai, OJIHAKO HE BCE BBIBOABI HOCAT apryMEHTHMPOBAHHBIM U JIOKa3aTeNIbHBIA XapakTep;
CIIOCOOCH K CaMOCTOSITEIBHOMY TIOMOJIHEHUIO W OOHOBIICHUIO 3HAHWNA B XOJ€ JajbHEHIIein
y4eOHO# paboThl 1 PO eCCHOHATEHON IeATEIIbHOCTH.

Jo 5 0amnoB — CTyJIEHT NOKa3blBaeT 3HAHUS OCHOBHOTO Y4Y€OHO-IIPOIpPaMMHOTO
Marepuaia B 00beMe, HEOOXOIWMOM [JIsl JajbHEHIer y4ueObl, 3HAKOM C OCHOBHOH
JUTEpaTypoil, PEKOMEHJOBAHHON MpOTrpaMMoON, OJHAKO TMpPOSBISET 3aTPyAHEHUS B
CaMOCTOSITENIbHBIX OTBETaX, ONEPUPYET HETOUYHBIMH (POPMYIMPOBKAMHU; B IPOIIECCE OTBETOB
JIOIMyCKAlOTCA OIIMOKM MO CyIIECTBY BOHpocoB. CTylEHT CIOCOOeH pelaTh JIMIIb Haubosee
JIETKHE 3a/1a4M, BIAJEeT TOJIbKO 00s3aTeTbHBIM MUHUMYMOM MPAKTHYECKUX HABBIKOB.

0 0ajI0B — CTYJIEHT IOKa3blBaeT CYIIECTBEHHbIE MPOOETbl B 3HAHUSAX OCHOBHOI'O
y4e0HOr0 TMPOTPaMMHOTO MaTepuaia, JTOIMYyCKaeT MPUHIIMIMUAIBHBIE ONIMOKH B BBITOJHEHUU
MIPElyCMOTPEHHBIX MPOrpaMMON 3aJIJaHUi; HE CIIOCOOEH OTBETHTH Ha BOIIPOCKHI OujIeTa Jlaxe npu
JIOTIOTHUTEIBHBIX HABOJSAIIMX BOMPOCAX MPEroaaBaTess.



KOHTPOJIBHO-USMEPUTEJIBHBIE MATEPHUAJIBI 110 TUCHUIIJINHE
«AHAJIN3 BOJBbIINX TAHHBIX»

buieTnl K py0ekHOl aTTecTanuu

8 CEMECTP

I'po3Henckuii rocygapcTBeHHbI HepTsiHOM TexHn4Yecknil yHuBepceuTeT uM.akaa. M./[. MuwInoHIMKOBa
HNueTuTyT NpUKIaIHBIX HHPOPMALMOHHBIX TEXHOJIOT U
JAucnuniauHa “AHanau3 60JbIIMX JAHHBIX”
1-s1 pyOesxkHas aTTecTanus

I'pynna: Cemectp: 8

Buaer Ne 1
1. AHanuTrYecKkuit MOAX0.I K MOACITHUPOBAHUIO.
2. [Nonsitue bonpmue nannsie. Pons nudposoit maGopmarum B 21 Beke.
IIpenonaBareinb

I'po3HeHckmii rocyaapcTBeHHbIH HeTAHON TexHMYecKuil yHuBepcuTeT uM.akal. M./J{. MuJIMOHIIMKOBA
HMHcTuTyT NpUKIaIHBIX HHGOPMALIMOHHBIX TEXHOJIOT Wil
JducnuniauHa “AHanau3 60JbIIMX JAHHBIX”
1-s1 pyOesxHas aTTecTanus

I'pynna: Cemectp: 8

Buaer Ne 2
1. INonstne bonpmme nanrsre. Ponb mudposoit maGopmarmm B 21 Beke.
2. Texuonoruu 00paboTku Gonpiux manHbx: MapReduce
IIpenonaBareinb

I'po3dHeHcKHii rocy apcTBEeHHBIN He(PTAHOM TexHHYecKHii yHuBepcuTeT uM.akaa. M./l MUUINOHIMKOBA
HNHceTuTyT NpUKIaIHBIX HHGOPMALMOHHBIX TEXHOJIOT i
JucnunauHa “AHajan3 60JbIINX JAHHBIX”
1-u1 pyOeskHasi aTTecTanus

I'pynna: Cemectp: 8
Bujer Ne 3
1. O6mas cxema aHaJIA3a.
2. MammmaHOE 00yUYeHHE.
IIpenonaBarennb

I'po3dHeHcKHii rocy apcTBEHHBIN He(PTAHOM TexHHYecKHil yHuBepcuTeT nM.akaa. M./l MHWUIHOHIMKOBA
HNHCeTUTYT NPUKIAIHBIX HHPOPMALMOHHBIX TEXHOJIOTHH
JucouniauHa “AHajan3 60JbIINX JAHHBIX”
1-s1 pyOeskHasi aTTecTanus

I'pynna: Cemectp: 8

Bujaer Ne 4
1. MamaHOE 00yUeHHE.

2. Meroauka n3Bneuenus 3Hanuii Knowledge Discovery in Databases (KDD). Dramst KDD.
IIpenonaBareinb




I'po3Henckuii rocygapcTBeHHbI HepTsiHOM TexHnYecknil yHuBepcuTeT uMm.akaa. M./, MuinoHImmukoBa
HNueTuTyT NpUKIAIHBIX HHGOPMALMOHHBIX TEXHOJIOTUH
Jucuuniauna “AHanau3 00JbIIHX JAHHBIX”
1-s1 pyOesxHas aTTecTanus

I'pynna: Cemectp: 8

buiaer Ne 5
1. Onpenenenne monenu. CBoiicTBa MOIEIH.

2. Data Mining. ITocTanoBKa OCHOBHBIX 3a/1a4.
IIpenonaBareinb

I'po3HeHckmii rocyaapcTBeHHbIH HeTAHON TexHNYecKuil yHuBepcuTeT uM.akal. M./{. MIJIMOHIIMKOBA
HNHcTuTyT NpUKIagHBIX HHGOPMALIMOHHBIX TEXHOJIOTHIi
JAucnuniauHa “AHanau3 60JbIIMX JAHHBIX”
1-s1 pyOesxHas aTTecTanus

I'pynna: Cemectp: 8

Buaer Ne 6
1. Meromuka m3Bnedenus 3Haanii Knowledge Discovery in Databases (KDD). Oranst KDD.
2. NapopMannoHHBIA TOAXO0.T K MOACITHUPOBAHUIO.
IIpenonaBareinb

I'po3HeHCcKHI rOCy apCTBEHHBIN He(PTAHOM TexHHYecKni yHuBepcuTeT nM.akaa. M./, MUIIHOHINMKOBA
HMHcTuTyT NpUKIaIHBIX HHGOPMALIMOHHBIX TEXHOJIOT Wil
JucnuniauHa “AHajan3 60JbIINX JAHHBIX”
1-s1 pyOeskHasi aTTecTamus

I'pynna: Cemectp: 8

Buaer Ne 7
1. Onpenenenue Mmoaenu. CBoiicTBa MOAEIH.
2. Onpenenenve THpaxkupoBaHus 3HaHU. [Iponiecc mocTpoeHus Moaeny.
IIpenonaBarenn

I'po3dHeHcKHii rocy apcTBEHHBIN He(PTAHOM TexHHYecKHil yHuBepcuTeT nM.akaa. M./l MHWUIHOHIMKOBA
HNHeTUTYT NpUKIaIHBIX HHGOPMALIMOHHBIX TE€XHOJIOT i
JncuumiauHa “AHajan3 60JbIINX JAHHBIX”
1-1 py0GesxHas aTTecTanus

I'pynna: Cemectp: 8

Buirer Ne 8
1. bazoBble npuHIMITEI 00paOOTKH OOJIBIINX JAHHBIX.
2. MamaHOE 00yUeHHE.

IIpenonaBarensn

I'po3HeHcKkuii rocyapcTBeHHbI He(pTsIHOM TexHHYecKknii yHuBepcuTeT uM.akaa. M./[. MuIHOHIMKOBa
HMHcTuTyT NpUKJIaIHbIX HHPOPMAIMOHHBIX TEXHOJIOTHii
JucuunmiauHa “AHajan3 60JbIINX TAHHBIX”
1-sa py0GesxHas aTTecTanus
I'pynna: Cemectp: 8

Buaer Ne 9
1. TexHosnoruu 06paboTku OobIux qaHHbIX: NOSQL

2. Onpenenenue THpaxkupoBaHUA 3HaHU. [Iponiecc mocTpoeHus Moaemu.
IIpenonaBareinb




I'po3Henckuii rocygapcTBeHHbI HepTsiHOM TexHnYecknil yHuBepcuTeT uMm.akaa. M./, MuinoHImmukoBa
HNueTuTyT NpUKIAIHBIX HHGOPMALMOHHBIX TEXHOJIOTUH
Jucuuniauna “AHanau3 00JbIIHX JAHHBIX”
1-s1 pyOesxHas aTTecTanus

I'pynna: Cemectp: 8

Buner Ne 10
1. bazoBbIe TPUHIHUIIEI 00PaOOTKH OOJBIINX TaHHBIX.

2. Data Mining. ITocTanoBKa OCHOBHBIX 3a/1a4.
IIpenonaBareinb

I'po3HeHckuii rocyiapcTBeHHbI HepTsIHOM TexHnYecknii yHuBepcuTeT uM.akaa. M./, MuinoHImukoBa
HNucTuTyT NpUKIaIHbIX HHGOPMALMOHHBIX TEXHOJIOT U
JAucnuniauHa “AHanau3 60JbIIMX JAHHBIX”
2-s1 py0e:kHas aTTecTalHUA

I'pynna: Cemectp: 8

buiaer Ne 1

1. Onpenenenne nepepa pemenuii. CTpykTypa nepea pemienuil. Beibop arpulyrta pa3ouenus B y3ie.
2. Dransl IpoBeeHUS KIacCH(UKAIIHH.

IIpenonaBareinb

I'po3HeHckuii rocyapcTBeHHbI HepTsIHOM TexHnYecknil yHuBepcuTeT uM.akaa. M./, MuinoHmmukoBa
HNHceTuTyT NpUKIagHBIX HHGOPMALIMOHHBIX TEXHOJIOTHIi
JucnuniauHa “AHajan3 60JbIINX JAHHBIX”
2-s1 pyOe:kHas aTTeCTalusA

I'pynna: Cemectp: 8

Buaer Ne 2
1. 3agaun TMHEWHON U JIOTUCTUYECKON pErpeccuu.
2. BusHec-penrenus ¢ momouipko anropurMoB Data Mining.
IIpenonaBareinb

I'po3dHeHcKHii rocy apcTBEeHHBIN He(PTAHOM TexHHYecKnil yHuBepcuTeT nM.axkaa. M./l MUUINOHILMKOBA
HHeTUTYT NPUKIAIHBIX HHPOPMALMOHHBIX TEXHOJIOTHH
JucnuniauHa “AHajan3 60JbIINX JAHHBIX”
2-51 py0Oe:kHasi aTTecTaAUS

I'pynna: Cemectp: 8

Buirer Ne 3
1. Busnec-penrenus ¢ momonipko anropurmos Data Mining.
2. Knaccuduxanus 10 B o6mactu Data Mining u KDD.
IIpenonasarenn

I'po3dHeHcKHii rocy apcTBEeHHBIN He(PTAHOM TexHHYecKHil yHuBepcuTeT nM.axkaa. M./l MUUIHOHILMKOBA
HNHeTuTYT NpUKIaIHBIX HHGOPMALMOHHBIX TE€XHOJIOT i
JucuumiauHa “AHajan3 00JbIINX JAHHBIX”
2-51 pyGe:kHAasi aTTecTalus
I'pynna: Cemectp: 8

bujer Ne 4
1. ®opmanbHas MOCTAaHOBKA 33/1a4M KJlacTepU3allnu.

2. Knacrepu3anus ¢ MOMOIIBIO caMoopranusyomieiica kaptel KoxoHeHa
IIpenoxaBare/n




I'po3Henckuii rocygapcTBeHHbI HepTsiHOM TexHnYecknil yHuBepcuTeT uMm.akaa. M./, MuinoHImmukoBa
HNueTuTyT NpUKIAIHBIX HHGOPMALMOHHBIX TEXHOJIOTUH
Jucuuniauna “AHanau3 00JbIIHX JAHHBIX”
2-s1 py0e:kHas aTTecTalNA

I'pynna: Cemectp: 8

buiaer Ne 5

1. OcuoBHsIe maru anropurma K-means. Yceinosue ocranoBku anroputma K-means. [permyiiectsa U HeIOCTATKH
anroputma K-means.

2. OmpenenieHue 3HaYMMOCTH U TIOJIE3HOCTH aCCOLMATUBHBIX IIPABIIL, IIOKA3aTENN HX XapaKTEPU3YIOIINE.
IIpenonaBareinb

I'po3HeHckuii rocyiapcTBeHHbI HepTsIHOM TexHnYecknii yHuBepcuTeT uM.akaa. M./, MuinoHImukoBa
HNucTuTyT NpUKIaIHbIX HHGOPMALMOHHBIX TEXHOJIOT U
JAucnuniauHa “AHanau3 60JbIIMX JAHHBIX”
2-s1 py0e:kHas aTTecTalHUA

I'pynna: Cemectp: 8

Buaer Ne 6
1. 3agaun TMHEHHOW M JIOTUCTUYIECKOMN perpeccu.

2. OcHoBHbIe miaru anropurma kK-means. Yceiosue ocranoBku anropurma K-means. [IpenmyiiectBa 1 HeIOCTATKH
anropurMa k-means.

IIpenonaBareinb

I'po3HeHckuii rocyapcTBeHHbI HepTsIHOM TexHn4Yecknii yHuBepcuTeT uM.akaa. M./[. MuinoHmmukoBa
HNHeTuTyT NPUKIATHBIX HHGOPMALMOHHBIX TEXHOJIOT U
JducnuniauHa “AHajau3 60JbIIMX JAHHBIX”
2-51 py0Oe:kHasi aTTecTaAUS

I'pynna: Cemectp: 8

buaer Ne 7
1. Dranbl mpoBeeHUS Ki1acCHBUKAIIHH.

2. OcHoBHsIe Tary anropurma k-means. Yemnosue ocranoBku anropurma kK-means. [penmyiiiectBa U HEIOCTATKH
anropurMa k-means.

IIpenonaBareinb

I'po3Henckuii rocyiapcTBeHHbI HepTsiHOM TexHn4Yecknii yHuBepcuTer uMm.axkaa. M./[. MuinoHmmukoBa
HNHeTuTyT NPUKIATHBIX HHGOPMALMOHHBIX TEXHOJIOT U
JucnuniauHa “AHajan3 60JbIINX JAHHBIX”
2-s1 pyOe:kHas aTTeCTausA

I'pynna: Cemectp: 8

Buner Ne 8
1. Knaccuduxanus I10 B o6aactu Data Mining u KDD.

2. O030p METO/I0B KIIACCU(PHUKAINH 1 PETPECCHH.
IIpenonaBareinb

I'po3dHeHcKHii rocy apcTBEeHHBIN He(PTAHOM TexHHYecKHii yHuBepcuTeT uM.akaa. M./l MUUINOHIMKOBA
HMuceTuryT npuKIagHbix HHGOPMALMOHHBIX TEXHOJIOT I
JucnuniauHa “AHajan3 60JbIINX JAHHBIX”
2-51 py0Oe:kHasi aTTecTalUs

I'pynna: Cemectp: 8

Buaer Ne 9
1. Henu xnactepusaiu.

2. O030p METONOB KJIaCCU(PHKALINH U PETPECCUH.
IIpenonasarens




I'po3Henckuii rocygapcTBeHHbI HepTsiHOM TexHnYecknil yHuBepcuTeT uMm.akaa. M./, MuinoHImmukoBa
HNueTuTyT NpUKIAIHBIX HHGOPMALMOHHBIX TEXHOJIOTUH
Jucuuniauna “AHanau3 00JbIIHX JAHHBIX”
2-s1 py0e:kHas aTTecTalNA
I'pynna: Cemectp: 8
Bujer Ne 10
1. ®opmanpHas HOCTAHOBKA 331a49H KJIACTEPH3AIIHH.

2. O630p MeTOI0B KIacCU(UKAIIH U PETPECCHH.
IIpenonaBareinb

IK3AMEHAIIMOHHBIE MATEPHAJIbBI
8 CEMECTP, DK3AMEH

I'po3HeHcKkuii rocyjapcTBeHHbI He(pTsIHOM TexHnYecKknii yHuBepcuTeT uM.akaa. M./, MuIHOHIMKOBA
HMHCcTUTYT NPUKJIATHBIX HHPOPMAIMOHHBIX TeXHOJIOTHii
JIncuumianHa “AHajan3 60JbIINX JAHHBIX”
I'pynna: Cemectp: 8

Buner Ne 1
1. Onpenenenue nepea pemennii. CTpykrypa nepesa pemeHuii. Beibop atpulyra pa3ouenus B y3ie.
2. BusHec-peleHus ¢ nomomipo anroputMos Data Mining.

[oanucey npenoxaBarteJist Hoanuck 3aBenyromero kageapoi

I'po3HeHcKkuii rocyapcTBeHHbI He(pTsIHOM TexHHYecKknii yHuBepcuTeT uM.akaa. M./[. MuIHOHIMKOBa
HNHeTuTyT NPUKIAIHBIX HHPOPMALMOHHBIX TEXHOJIOTHH
Jucuuniauna “AHanu3 00JbIIHX TAHHBIX”
I'pynna: Cemectp: 8
Buaer Ne 2
1. O630p METO/I0B KIIACCU(PUKAIMH 1 PETPECCUH.
2. AHaTUTHYECKUN MOJXO/] K MOJIETUPOBAHUIO.

Ioanucey npenoaaBareJist Moanuck 3aBenyromero kapeapoi

I'po3HeHcKkuii rocyiapcTBeHHbI He(pTsIHOM TexHHYecKknii yHuBepcuTeT uM.akaa. M./[. MuIHOHIMKOBA
HNHeTuTyT NPUKIAIHBIX HHPOPMALMOHHBIX TEXHOJIOTUH
Jucuuniauna “AHanau3 00JbIIHX TAHHBIX”
I'pynna: Cemectp: 8
Buner Ne 3

1. MammnaHOE 00yueHue.
2. OnpezeneHye 3HaUNMOCTH U TIOJIE3HOCTH aCCOL[MATHUBHBIX MPABUJI, TOKA3aTEIN UX XapaKTepU3yIOIHUe.

IMopnucek npenonaBartens IHopanuck 3aBenyromero kapeapoi

I'po3Henckuii rocygapcTBeHHbI HepTsiHOM TexHn4Yecknii yHuBepcuTeT uM.akaa. M./, MuinoHIuKoBa
HNueTuTyT NpUKIAIHBIX HHGOPMALMOHHBIX TEXHOJIOTUH
Jucnuniauna “AHanau3 00JbIIHX JAHHBIX”
I'pynna: Cemectp: 8
Buaer Ne 4
1. JInmia, ygacTByoIme B HH()OPMAITHOHHOM MOAEINPOBAHNH.
2. Texnonoruu 00paboTku Gonpiux qanHbx: MapReduce,

[Moamucek npenogasartess IMoamucek 3aBexyomero kapeapoiu




I'po3HeHckmii rocyaapcTBeHHbIH HeTAHON TexHnYecKuil yHuBepcuTeT uM.akaa. M./J{. MuHOHIIMKOBA
HNueTuTyT NpUKIAIHBIX HHGOPMALMOHHBIX TEXHOJIOTUH

Jucuuniauna “AHanau3 00JbIIHX JAHHBIX”

I'pynna: Cemectp: 8

Buier Ne 5§
1. Onpenenenne nepepa pemenuii. CTpykTypa nepea pemienuil. Beibop arpulyrta pazouenus B y3ie.
2. Texnonoruu 00paboTku Gonpiux manubx: Hadoop, R.
IHoanucey npenosaBarelist

IMoamucek 3aBexyomero kapeapoi

I'po3HeHckmii rocyaapcTBeHHbIH HeTAHON TexHMYecKuil yHuBepcuTeT uM.akal. M./J{. MuJIMOHIIMKOBA
HNucTuTyT NpUKIaIHBIX HHGOPMALMOHHBIX TEXHOJIOT U

JducnuniauHa “AHanau3 60JbIIMX JAHHBIX”

I'pynna: Cemectp: 8

Buaer Ne 6

1. dopmanbHas MOCTAHOBKA 334a4H KJIACTEPU3ALIH.

2. Onpenenenne nepesa pemennii. CTpykrypa aepeBa peuieHnii. Beroop atpubyra pa3oueHus B y3ie.
[Hoamucek npenogasartes IMoamucek 3aBexyomero kageapoi

I'po3HeHckuii rocyapcTBeHHbI HepTsIHOM TexHnYecknil yHuBepcuTeT uM.akaa. M./, MuinoHmmkoBa
HNHcTuTyT NpUKIagHBIX HHGOPMALMOHHBIX TEXHOJIOTHIi

Jducnuniauna “AHanau3 60JbIIMX JAHHBIX”

I'pynna: Cemectp: 8

buaer Ne 7
1. Texuonmoruu 06paboTku Gonpux manHbx: MapReduce,
2. Knaccugurarus 10 B o6mactu Data Mining u KDD.
IHoanucey npenosasareJist

IMoanucek 3aBeayomero kapeapoi

I'po3Henckuii rocyapcTBeHHbI HepTsiHOM TexHn4yecknii yHuBepcuter uMm.akaa. M./[. MuinoHmmkoBa
HMHceTuTyT NpUKIaIHBIX HHGOPMALMOHHBIX TEXHOJIOT Ui

JducnuniauHa “AHajau3 60JbIINX JAHHBIX”

I'pynna: Cemectp: 8

buiaer Ne 8
1. Jluna, ygactBymoiiye B ”HPOPMAIIMOHHOM MOJICITUPOBAHHH.
2. Texnonoruu o0paboTku conbimx aaHabx: NOSQL,

Hoanucey npenoxasareJist Hoanuce 3aBenyromero kapeapoi

I'po3Henckuii rocyapcTBeHHbI HepTsiHOM TexHnYecknii yHuBepcutetr uMm.akaa. M./[. MuinoHmmukoBa
HNHeTuTyT NPUKIATHBIX HHGOPMALMOHHBIX TEXHOJIOT U

JucnuniauHa “AHajan3 60JbIINX JAHHBIX”

I'pynna: Cemectp: 8

buiaer Ne 9
1. MeTonuka u3Bneuenus 3Hanuii Knowledge Discovery in Databases (KDD). Oramnst KDD.
2. Texuonoruu 00paboTku Gonbux manHbx: MapReduce,

Hoanucey npenoxasareJist Hoanuce 3aBenyromero kapeapoi




I'po3HeHckmii rocyaapcTBeHHbIH HeTAHON TexHnYecKuil yHuBepcuTeT uM.akaa. M./J{. MuHOHIIMKOBA
HNueTuTyT NpUKIAIHBIX HHGOPMALMOHHBIX TEXHOJIOTUH

Jucuuniauna “AHanau3 00JbIIHX JAHHBIX”

I'pynna: Cemectp: 8

Buier Ne 10
1. Dransl mpoBeneHns Ki1acCH(pUKAIIHH.
2. Texnonoruu 00paboTku Gonpiux manubx: Hadoop, R.

[Hoamucek npenogasartes IMoamucek 3aBexyomero kapeapoi

I'po3HeHckmii rocyaapcTBeHHbIH HeTAHON TexHMYecKuil yHuBepcuTeT uM.akal. M./J{. MuJIMOHIIMKOBA
HNucTuTyT NpUKIaIHBIX HHGOPMALMOHHBIX TEXHOJIOT U

JducnuniauHa “AHanau3 60JbIIMX JAHHBIX”

I'pynna: Cemectp: 8

Buaer Ne 11
1. MadopMannoHHBINA TOAXO K MOACITHUPOBAHUIO.
2. Texnonoruu o0padboTku doubimx AaHHbx: NOSQL,
IHoanucey npenosaBareist

IMoamucek 3aBexyomero kageapoi

I'po3HeHckuii rocyapcTBeHHbI HepTsIHOM TexHnYecknil yHuBepcuTeT uM.akaa. M./, MuinoHmmkoBa
HNHcTuTyT NpUKIagHBIX HHGOPMALMOHHBIX TEXHOJIOTHIi

Jducnuniauna “AHanau3 60JbIIMX JAHHBIX”

I'pynna: Cemectp: 8

bujer Ne 12
1. O630p MeTOIOB KIacCU(UKAIIH U PETPECCHH.
2. MapopMannoHHBIA TOIXO0.T K MOACITHPOBAHUIO.

[Moanmucek npenogasartes IMoanucek 3aBeayomero kapeapoi

I'po3Henckuii rocyapcTBeHHbI HepTsiHOM TexHn4yecknii yHuBepcuter uMm.akaa. M./[. MuinoHmmkoBa
HMHceTuTyT NpUKIaIHBIX HHGOPMALMOHHBIX TEXHOJIOT Ui
JducnuniauHa “AHajau3 60JbIINX JAHHBIX”

I'pynna: Cemectp: 8

Buier Ne 13
1. MeTonuka u3Bneuenus 3Hanuii Knowledge Discovery in Databases (KDD). Oramnst KDD.
2. Knacrepuzamus ¢ MOMOIIBI0 caMoopraHu3yomieiics kaptel KoxoHnena
Hoanucey npenoxasareJist

Hoanuce 3aBenyromero kapeapoi

I'po3Henckuii rocyapcTBeHHbI HepTsiHOM TexHnYecknii yHuBepcutetr uMm.akaa. M./[. MuinoHmmukoBa
HNHeTuTyT NPUKIATHBIX HHGOPMALMOHHBIX TEXHOJIOT U

JucnuniauHa “AHajan3 60JbIINX JAHHBIX”

I'pynna: Cemectp: 8

buaer Ne 14
1. Busnec-penrenus ¢ momorpio anropurmos Data Mining.
2. Texuonoruu 00paboTku Gonbux manHbx: MapReduce,

Hoanucey npenoxasareJist Hoanuce 3aBenyromero kapeapoi




I'po3HeHckmii rocyaapcTBeHHbIH HeTAHON TexHnYecKuil yHuBepcuTeT uM.akaa. M./J{. MuHOHIIMKOBA
HNueTuTyT NpUKIAIHBIX HHGOPMALMOHHBIX TEXHOJIOTUH

Jucuuniauna “AHanau3 00JbIIHX JAHHBIX”

I'pynna: Cemectp: 8

Buaer Ne 15
1. OmnpezienieHue 3HAYUMOCTH U TIOJIE3HOCTH aCCOLMATUBHBIX MPABUIL, TIOKA3ATENIN X XapAKTEPU3YIOIINE.
2. Jluna, ygacTBymomye B HHPOPMAIIMOHHOM MOJIEITUPOBAHHH.

[Hoamucek npenogasartes IMoamucek 3aBexyomero kapeapoi




