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®OHJIA OLIEHOYHBIX CPEJACTB IO YYEFHOM JUCIAILINHE

«AHann3 JaHHBIX B UH()OPMAIIMOHHON OE30MTaCHOCTH

No KounTtposaupyembie pa3esibl Koa xonTposupyemoii HanmenoBanme
n/m (TeMBI) TUCHUTITAHBI KOMIEeTEeHINHU (UM ee YACTH) OIIEHOYHOT'0 CPeACTBA
JlaboparopHbie paboTHI
Hoxianel ¢
MIPEe3eHTANNAMHA
1. TeXHONIOrny aHaIu3a JaHHBIX IIK-1, IIK-4 P !
[TuceM. KOHTpOJIBHAS
pabora (aTTecTanus)
3auer
JlaGopaTopHbie pabOTHI
Hoxianel ¢
HuTemekTyalnbHblil aHaIU3 IDE3EHTAIIUSIMU
2. IK-1, TIK-4 P "

JTAHHBIX [IuceM. KOHTpOJIBHAS
paborta (aTTecTamus)
3ader

NEPEYEHDb OIIEHOYHBIX CPEJACTB
IIpeacraBiieHue
HaumenoBanue
Ne KpaTkasi XapakTepuCTHKA OIIEHOYHOT' 0 OII€HOYHOT0
OI[€HOYHOT0
n/m cpencTBa cpeacTna
cpeacTBa
B oHae
3anaHusi, BHITTOTHAEMBIE C HCITOE30BAHUEM
TaGopaTonas M3y4aeMOro MporpaMMHOT0 00ECIIEUECHUS C KomrutekT 3amanuit mist
1. a60Tpa p LIENBI0 YITyOICHUS U 3aKPETLICHUSI BBITIOJTHCHUS
p TEOPETUYECKUX 3HAHWUI U PA3BUTHS HABBIKOB nabopaToOpHBIX padboT
CaMOCTOSITEJILHOTO MPOBEJCHUS SKCIIEPUMEHTA
IIpoaykt camocTosiTeTbHOM pabOThI CTYAEHTA,
Joknan ¢ MPEICTABIISIFOIINN CO00H MyOInYHOE
2. . BEICTYIUICHHE T10 OIIPEIEIICHHON yIeOHO- Tembl 1OKIaI0B
npe3eHTanuei . N
MPAKTUYECKOM, NCCIIeIOBATEILCKON HITH
Hay4HOHU Teme
[Tucem. N
COHTDONLHAS [NonBeneHe UTOrOB YUeOHOU ACITEIBLHOCTH Bormpocsr 1o Temam /
3. a60£a CTYJICHTOB B T€UEHHUE CEMECTpa B MUCHbMEHHOH | pa3aenaM
p dhopme JUCTTUTLTAHBI
(aTTecTamms)
. Bompocsr k 3agery /
4. | 3ayer/ sx3ameH Hrorosas popma OlleHKH 3HAHUI p y
JK3aMEHY




KOMILIEKT 3AJAHUM JIJISI BBIIIOJTHEHU A JABOPATOPHBIX PABOT

JlaGopaTopHbie padoThl OPraHU3yIOTCS B KOMIIBIOTEPHBIX aYJUTOPHUSIX U BBITIOTHSFOTCS
TI0 33JJAaHHIO MIPETIOIaBaTENsl C UCTIOIh30BAHUEM H3Y4aeMOro MPOrPaMMHOTO 00eCIeUeHUsI.
7 cemecTp

Tema 1. XpaHnenue OOJbIITUX TaHHBIX.

CpencTBa mocTpoeHHsl pacrpeieleHHbIX HHpopMamoHHbIX cuctem it BigData. O630p
BO3MOXKHOCTeH. Bo1OOp HHCTpyMeHTapust 1sl pa3pabOTKU.

Tema 2. [IpenBapuTenbHbIi aHATU3 OOIBIINX HAOOPOB JAHHBIX

N3yyenne wu koHpUrypupoBaHue mporpamMmmHoro kommuiekca Apache Hadoop.
Pa3memenus Habopa JaHHBIX 110 3aJaHHOM TeMaTHKe. [IoCTpoeHIEe TOMCKOBBIX 3alPOCOB Ha sI3Ke
Pig.

Pa6ora c MongoDB. 3amnpocsl Ha BEIOOPKY U MoAuduKaiuto. Mcrmonp3oBaHue ApaiiBepoB.
Hacrpoiika ¢pparmenramuu. Mcnosas3oBanne Map-Reduce

Tema 3. Anropur™muzarysi OOJBITNX JaHHBIX.

Nzyuyenne ocHoBHBIX kiaccoB NoSQL CVYBJ, rpadoBbiX, MyJIbTHKOJIOHOYHBIX,
JIOKYMEHTOOPUEHTHUPOBAHHBIX, TUMA "uMsi=3HaueHue". [I[poextupoBanue u pazpadborka rpadoBoii
6a3bl nanHbIX B CYB/] Neo4) Ha 3ananHyto TeMy. [lorckoBbie 3ampocs! Ha s3bike Cipher

Tema 4. MeToa ri1aBHBIX KOMIIOHEHT TSI COKaTUsI OOJIBIINX JaHHBIX.

3HAaKOMCTBO C S3bIKOM R

1. YcTaHOBUTH U 3allycTUTh Iporpammy R.

2. Hactpouts pabouyo TUPEKTOpHIO ¢ TOMOIIbio pyHKImH setwd().

3. CrenepupoBatb BekTop X~U(0, 1) 1 mOCTpOUTH TUCTOrpaMMYy.

4. CoxpaHHTb pe3ylbTaThl MOJICTHUPOBAHUS B TEKCTOBBIN (haiin (*.txt, *.csv), ructorpaMmy

rpaduueckuii daiin (*.jpg, *.svg) ¢ ucnoab3oBaHueM (YHKIIHI 3amucu B (aii.

5. I10o3HaKOMHTBCS ¢ OCHOBHBIMH CTPYKTYpaMu JaHHbIX numeric(), matrix(), data.frame(),
list().

6. [To3HAaKOMUTBCS CO CIIPABOYHOM CHCTEMOIA.

7. VYcraHoBKa U 3arpy3ka JIONOJHUTEIbHBIX MAKeTOB C IOMOMIbIO  (DyHKIIHIA
install.packages() u library().

Tema 5. Mepapxuueckre METObI KIACTEPHOTO aHAIN3a OOJIBIINX JTaHHBIX.

N3yunTh OCHOBHBIE METOJBI KJACTEPHU3AlUU C MCIIOJIb30BaHUEM NpuiokeHus «Orange
Data Mining».

Hcnonp3ys pa3muyHbIe AITOPUTMBI KIACTEPHU3AIMH, BBISBUTH ONTHMAaJIbHBIE TOYKU
pa3MeIeHus OT/IeIeHUI HEOTIOKHON MEIUIIMHCKOM MOMOIIN B PETHOHE Ha OCHOBE BBIJIAHHBIX
TECTOBBIX JIAHHBIX.

Tema 6. «Heunepapxudeckne METObI KJIIACTEPHOTO aHAIM3a OOJBITUX TAHHBIX)

K-cpeaHux — 3TO O/IMH U3 CaMbIX MOMYJISIPHBIX METO/0B KJIACTEPU3ALMH, TO3BOJISIOLIHIHA
pa3leNnuTh UCCIIEyeMOE MHOXKECTBO O0BEKTOB Ha k kiacTepoB (k — HOJOKUTENBHOE YHUCIIO).
['pynnupoBKa B KJIaCTEPhI OCYIIECTBISETCS HA OCHOBE MUHUMHU3ALIUU CYMMBI KOPHEH pacCTOSIHUN
MEXy eHTpouaaMu KiaacTepoB. OOOOIEHHBIN alTOPUTM BBITIISAUT CIECAYIOIINM 00pa3oM:

1. Onpenenuts KOOPAMHATHI LIEHTPOUJIOB.

2. OnpenenuTh pacCTOSHUE OT KaXI0T0 00BEKTa JI0 IICHTPOHIA.

3. O0benuHUTH 00BEKTHI IO TPU3HAKY MUHUMAIILHOTO PACCTOSHUS.

Hauspicmas orenka 1abopatopHOil paboThl MpeIycMaTpUBaAETCsl B AMama3oHe oT 2 10 5
0aJyIoB, B 3aBUCUMOCTH OT CJIOKHOCTH 3a/1aHUS.
IIpu onieHke pabOTHI CTYACHTA YUYUTHIBAIOTCS:
e  YBEPEHHOCTH JIEUCTBHI MpH paboTe ¢ M3y4aeMbIM MPOTPAMMHBIM 00€CTICUCHHEM;



MPaBUIILHOCTH BBITIOJTHEHUSI HEOOXOIUMBIX IIAroB B JIAOOpaTOpHOU paboTe U
a/ICKBAaTHOCTh / KOPPEKTHOCTD MOJIYUEHHOTO PE3yJIbTaTa;

YMEHHE CAMOCTOSATEIHHO HAXOUTh CIIOCOOBI PEIICHUS BOZHUKAIOIIUX MPOOJIEM C
MOMOIIIBIO N3y4aeMOT0 IPOTrPAMMHOTO 00ECTICYSHHS;

CIOCOOHOCTh OTBETUTh Ha BOIMPOCHI TPENoJaBaTeNsi O IOCIEI0BATEIBHOCTH
BBINOJIHEHHBIX [IaroB JUIs OJYYCHUS Pe3yJibTaTa.



KOMILIEKT 3AJAHWI JJIS1 BBIMOJHEHUA CAMOCTOSTEJBHON
PABOTBbBI

Crnioco0 opraHuzaiuu CaMOCTOSTEIbHOW pPadOThI: 3aJaHue TOBBIILICHHOW CIIOKHOCTH:
«O06paboTKa BXOAHOTO MMOTOKA OOJIBIINX JTaHHBIX MO 3aJaHHYIO TEMY».
Tembl ¢/p:
e (COop ¥ aHATHM3 UCXO/IHBIX JaHHBIX;
e BusyanbHbIll aHAIN3 UCXOAHBIX JTAaHHBIX;
e PaspaboTka MoJenH-KIaccupHUKaTopa;
e [loaroroBka oT4eTa Mo MPOJICIAHHOMN padoTe.

Kpurepun oueHKH 0TBETOB 10 CAMOCTOSITE/IbHbIE PAa00ThI
IIpu ouieHKE caMOCTOSATENLHON PaOOThI CTYAEHTA HAa YUUTHIBAIOTCS:

e KayecTBO BBIIIOJHEHHOH palboThI;
e JIOTHKA M3JI0)KEHUS MaTepuaa,
e IIOJHOTA U3Yy4YEHUS TEMbI UCCIIEIOBAHNUS;
e IPaBUIBHOCTb OTBETA HA BOIPOCHI IO TEME;
e YMEHHE YBA3bIBaTh TEOPETUUECKHUE U IPAKTUUECKHUE aCIIEKThI BOIIPOCA;
e KYJIbTypa YCTHOH peuu CTy/eHTa.

B nmpenenax, nomyckaeMblIX 3a CaMOCTOSITEIbHYK paboTy 15 OamioB CTyneHTY
BBICTaBJISETCS:

Bonee 10 6anioB — CTyIeHT NOKa3blBaeT BCECTOPOHHEE IIYOOKOE CHCTEMAaTHYECKOe
3HaHME Y4eOHO-METOJMYECKOTr0 MaTepuana, YCBOWI OCHOBHYIO JIUTEPATypy M 3HAKOM C
JIOTIOJIHUTEIIbHOW JIUTEPaTypoOi; CAMOCTOATEIbHO, B JIOTUYECKOW I10CIIEOBATEIBHOCTH U
MCYEpIBIBAIOIIE OTBEYAaeT HA BCE BONPOCHI IO TEME CAMOCTOSITEIBHO padOThl; yMEeT
aHAJIM3UPOBATh, KilaccUPUIMPOBaTh, 0000IIATh U CHUCTEMATHU3WPOBATh M3YyYEHHBIH MaTepual,
yCTaHaBJIMBATh IPUYMHHO-CJIEICTBEHHBIE CBSI3U; YBI3bIBAET TEOPETUUECKHE aCIIEKThI IpeIMeTa C
IIPAKTUYECKUMH 3a1a4aMH.

Ot 6 10 10 6an110B — M3MaraeT OTBETH HA MOCTaBJIEHHBIE BOMPOCHI CUCTEMATU3HUPOBAHO
U TI0CJIEIOBATEIbHO, HO MMEIOTCS MpoOeibl 3HAaHUM B HEKOTOPBIX pa3zzesax; JeMOHCTPHPYET
YMEHHME aHAIM3UPOBAaTh MaTepHall, OJHAKO HE BCE BBIBOABI HOCAT ApryMEHTHUPOBAaHHBIM U
JI0Ka3aTeNbHbIN XapakTep; Cloco0eH K CaMOCTOSATEIbHOMY OMOJIHEHNIO U OOHOBJICHUIO 3HAHUMN
B XO/I¢ ajbHeel yaeOHol paboThl U MpodhecCHOHATBbHON e TEIIbHOCTH.

Mo S5 0amnoB — CTyIEHT IOKa3bIBaeT 3HAHUS OCHOBHOIO Y4eOHO-TIPOIPaMMHOTO
MaTepuaia B 00beMe, He0OXOAUMOM IS JajIbHEHIIeH yueObl, 3HaKOM C OCHOBHOM JINTEPaTypoH,
PEKOMEHI0BAaHHOW MPOrpaMMOM, OTHAKO MPOSIBIISIET 3aTPYAHEHUS B CAMOCTOSITENIbHBIX OTBETAX,
ONepHUpyeT HETOYHBIMH (OPMYIMPOBKAMU; B IPOLECCE OTBETOB JIOMYCKAIOTCS OLIMOKH IO
cyliecTBy BonpocoB. CTyIeHT CrIOCOOEH pelaTh ML Hanbosiee JIerkue 3a1ayuu, BlajeeT TOJIbKO
00s13aTeIbHBIM MUHUMYMOM MPAaKTUYECKUX HABBIKOB.

0 6a/LuI0B — CTYACHT TOKAa3bIBa€T CYIIECTBEHHBIE MPOOETbl B 3HAHUSX OCHOBHOTO
y4eOHOro MpOrpaMMHOI0 MaTepuaja, JOMyCKaeT NMPUHLHUIUAIbHbIE OLIMOKU B BBINOJIHEHUU
IIPelyCMOTPEHHBIX MPOrpaMMO 3aJjaHMil; He CIOCOOEH OTBETUTh Ha BOIIPOCHI OMIeTa Jake MpHu
JIOTIOTHUTEIBHBIX HABOJSIIMX BOMPOCAX MPernoaaBaTess.



T'POSHEHCKHUM T'OCYJAPCTBEHHBIN HE®TSIHOM TEXHUYECKHUN
YHUBEPCUTET UMEHU AKAJIJEMUKA M.J. MUWIJIMOHIIUKOBA

NHeTuTYT _OpUKIATHBIX HHOOPMAIIMOHHBIX TEXHOJIOTUN

Kadenpa HNudopMaTrka ¥ BEIYMCIUTEIbHAS TEXHUKA

Bonpocekl Kk 3Kk3aMeHy 10 JUCHUILINHE «AHAJIU3 JaHHbIX B Ub)

HToroBas OTYETHOCTDH CTYACHTOB I10 OJUCHUINIMHC HIPUHUMACTCA I10 6I/IJIeTaM, C

Mpe0CTaBICHUEM BpeMEHM Ha NoArotoBky (20-30 MUH.) M HOCIEIYIOUIUM YCTHBIM OTBETOM
npenonaBarento. CoctaB Omiera Ha IK3aMeH— 2 TEOPETUIECKUX BOIIPOCA.

2 cemecTp
Bonpocs! k 3x3aMeny

Bonpocul k 1 pybesicroti ammecmayuu:
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13.

[Toustue bonpmue nannsie. Pouas mudposoit uudopmanmu B 21 Beke. (ITK-4)
[IpoGiiembl anau3a 1 00paboOTKK 60JBIIOro 00beMa naHHbIX. ([TK-4)
ba3oBbie npuHIHITBI 00paboTku OobInuX AaHHbIX. ([TK-4)

Omnpenenenne moaenu. CroricrBa mozenu. (ITK-4)

AnHanutuveckuit moaxon Kk monenuposanuto. (I1K-4)

NupopmarnonHblit noaxon k Moaenuposanuto. (I1K-4)

Jluna, yuactByromue B uHbopMannoHHoMm Mozaenuposanuu. ([1K-4)

Oo6rmas cxema ananuza. (ITK-4)

Omnpenenenne TupaxupoBanus 3Hanui. [Ipouecc mocrpoenus mozaenu. (ITK-4)
Texuosoruu 06padboTku 60sbimX HanHbX: NoSQL (ITK-1)

Texuonoruu 06padoTku 6obimX HaHHbIX: MapReduce (ITK-1)

Texuonoruu 00padoTku O6onbimx AanHbx: Hadoop, R. (TTK-1)

Meronuka u3Bneuenus 3Hanuii Knowledge Discovery in Databases (KDD).

Oranet KDD. (I1K-1)

14.
15.

Data Mining. [TocraHoBKka ocHOBHBIX 3a1a4. (ITK-1)
MarmmnHoe ooyuenue. (ITK-1)

Bonpocwl ko 2 pybesicnou ammecmayuu:
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6.

buznec-perienus ¢ momoinsko anroputMos Data Mining. (ITK-1)
Knaccudukarus 1O B obnactu Data Mining u KDD. (ITK-1)

TumoBast cxema cucTeMbl Ha Oa3e aHamuTH4eckoi matdopmsl. (ITK-4)
[MousiTre accormatuBHOTO nMpaBmia U Tpan3akiun. ([TK-4)

Onpenaenenue noiepxku u nocropeproctu. (I1K-4)

OmnpeneneHne 3HAYMMOCTH M TIOJIE3HOCTH aCCOIIMAaTHBHBIX MPABHJI, TTOKA3aTEIH

ux xapakrepusytomue. (ITK-4)

7.
8.
9.

dopmanbHas nocTaHoBKa 3a1aun kiaacrepusanuu. ([1K-4)
[enu knacrepuzarmu. (ITK-1)
OcHoBHbI€ 1ary anroputMa k-means. YciaoBre oCTaHOBKH aaropurMa k-means.

[penmymecTBa 1 HemocTaTku anropurMa k-means. (ITK-1)

10.

Kiractepusanus ¢ momoripto camoopranusyroiieiics kaptel Koxonena(ITK-1)



11.  Dransl npoBeacuus kaaccupukaruu. (ITK-1)

12.  O0630p meronoB knaccuduranuu u perpeccun. (IIK-1)

13.  3agaum nauHEiHO U noructuyeckoit perpeccun. (ITK-1)

14.  Omnpenenenue nepepa pemennii. CTpykTypa nepeBa pemienuid. Beibop atpubyra
pa3ouenus B y3ie. (ITK-1)

IIpu ouieHKe OTBETa CTYJEHTA Ha SK3aMEHe / 3aueTe yUYUThIBAIOTCS:
e IPAaBUIBHOCTh OTBETA Ha BOIIPOC;
e JIOTMKa M3JIO’KEHHs MaTepualia BOIpoca,
e MPaBHIBHOCTH OTBETA HA JOMOJHUTEIHHBIC BOIPOCHI;
e yYMEHHE YBS3bIBATh TEOPETUUYECKHE U MPAKTUYECKUE ACMIEKTHI BOIIPOCA;
e KyJIbTypa YCTHOH peuH CTY/ACHTA.

B npenenax gomyckaeMbIx Ha 5k3aMeHe / 3adere 20 0aJIoB CTYACHTY BBICTABIISECTCS:

Bosaee 15 6ani0oB — CTyIeHT NOKa3blBaeT BCECTOPOHHEE TIIYOOKOE CHCTEMAaTHYECKOe
3HaHUE Y4eOHO-METOJMYECKOr0 Marepuaia, YCBOWJI OCHOBHYIO JIUTEpaTypy M 3HAKOM C
JIONIOJIHUTENBHON JINTepaTypoil; CcaMOCTOSTEIbHO, B JIOTUYECKOM IOCIEeI0BaTEIbHOCTH U
HCUEPIIbIBAIOILE OTBEUAET HA BCE BONPOCHI OMIIETA; yMEET aHAJIM3UPOBaTh, KIacCU(DUIUPOBATh,
0000maTh ¥ CHCTEeMAaTHU3UPOBAaTh W3YYCHHBI MaTepual, YyCTaHAaBIMBaTh NIPUYMHHO-
CJICZICTBEHHBIE CBSI3H; YBS3BIBACT TEOPETHUECKHUE ACTICKTHI IPEIMETA C MPAKTHUIECKUMHU 33Ja4aMH.

Ot 6 10 15 0anI0B — CTYy/ACHT OOHApYXKUBAaeT, B OCHOBHOM, TOJIHOE 3HAHUE y4eOHO-
IPOTPAaMMHOTO MaTepHalla, YCIICUIHO BBIMOJIHSAET MPEIYyCMOTPEHHBIE B NpPOTpaMMe 3a/aHus;
u3jaraeT OTBEThl Ha IOCTABJICHHBIE BOMNPOCHI CUCTEMATU3UPOBAHHO M IOCIEIOBATEIBHO, HO
UMEIOTCs Mpo0elibl 3HAaHUM B HEKOTOPBIX pa3jienax; JEeMOHCTPUPYET YMEHHE aHaJIM3UPOBATh
MaTepHal, OJHAKO HE BCE BBIBOJbl HOCAT apryMEHTHPOBAHHBIM M J10Ka3aTeJbHBIA XapakTep;
CHOCOOEH K CaMOCTOSITEIbHOMY IONOJHEHHI0O W OOHOBIICHHIO 3HAaHUM B Xone AajbHeWIen
yueOHOi paboThl U MPOhEeCCHOHATLHON EATEIbHOCTH.

Jo S5 0amnoB — CTyIEHT IOKa3bIBaeT 3HAHUS OCHOBHOIO Y4eOHO-TIPOIpPaMMHOTO
MaTepuaia B 00beMe, He0OXOAUMOM IS JajibHEHIIeH yueObl, 3HaKOM C OCHOBHOM JINTEPaTypoH,
PEKOMEHI0OBaHHON MPOrpaMMO¥, OJTHAKO MPOSIBIISET 3aTPYTHEHHUS B CAMOCTOSITEIIbHBIX OTBETAX,
OTIepHpPYeT HETOYHBIMH (OPMYIHPOBKAMHU; B IPOIECCE OTBETOB JOMYCKAOTCS OIIMOKH I10
cyuiecTBy BonpocoB. CTyJeHT crIoCOOEH pelaTh ML Hanboiee JIerkue 3a1ayuu, BlajeeT TOJIbKO
00s13aTeIbHBIM MUHUMYMOM MPAaKTUYECKUX HABBIKOB.

0 0aqj0B — CTYAEHT IMOKa3bIBaeT CYLIECTBEHHBbIE MpPOOETIbl B 3HAHMAX OCHOBHOTO
y4eOHOro MpOrpaMMHOI0 Marepuaia, AONYCKaeT NMPUHLIUIHUAIbHBIE OUIMOKM B BBINOJHEHUU
IPEIYCMOTPEHHBIX TIPOTPaMMON 33aJJaHHiA; HE CIIOCOOCH OTBETUTH Ha BOIIPOCHI OMiIeTa Jaxe Mpu
JIOTIOJTHUTEIIHFHBIX HABOSIINX BOIPOCAX MPETIOIaBaTEIs.



KOHTPOJIBHO-U3BMEPUTEJIBHBIE MATEPHUAJIBI 11O JUCIHUIIJIMHE
«AHAJIN3 JTAHHBIX B Ub»

Buiersl k py0e:xHoii aTTecTanuu

2 CEMECTP

I'po3HeHckmii rocyaapcTBeHHbIH He(PTAHON TexHMYeckuil yHuBepcuteT um.akaa. M.JI. MuIMOHIIMKOBA
HNHCTUTYT NpUKIAJHBIX HHPOPMALMOHHBIX TE€XHOJIOT Ui
Jducuuniuna “Ananu3 nannsix B UB”
1-s1 pyGexxHas aTTecTanus
I'pynna: Cemectp: 2
Buner Ne 1
1. AHaIMTHYECKUH OAX0 K MOJIEIHPOBAHUIO.

2. Ilonsrue bonbuve nanueie. Pones undposoit nndopmannu B 21 Beke.
IIpenonaBareinb

I'po3HeHckmii rocyaapcTBeHHbIH He(pTSAHON TexHMYeckuii yHuBepcuTeT umM.akaa. M.Jl. MuUIMOHIIMKOBA
NHCTUTYT NPUKIAAHBIX HHPOPMALMOHHBIX TE€XHOJIOT Wil
Jducuuniauna “Ananu3 nanusix B UB”
1-a pyGesxxnas aTTecTanus

I'pynna: Cemecrp: 2

Buner Ne 2
1. [Torstre bonpmue manubie. Ponb mudposoit nabopMaryu B 21 Beke.
2. Texuonoruu 06paboTku Gonbinux AaHHBIX: MapReduce
IIpenonaBarein

I'po3HeHcKkMii TOCyAapCTBEHHBIN He(PTAHOM TeXHMYecKHil yHuBepceuTeT um.akal. M.JI. MIIMOHIIMKOBA
HNuceruTyT NpUKIaIHBIX HHGOPMALMOHHBIX TEXHOJIOI U
Jducuuniauna “Ananu3 nanusix B UB”
1-a py0GesxxHas aTTecTanus

I'pynna: Cemecrp: 2
buier Ne 3
1. OOmas cxeMa aHajIusa.
2. MammaHOE 00yUeHMHE.
I[IpenoxaBarennb

I'po3HeHcKkHii rOCyJapCTBEHHBI He(PTAHOM TeXHMYecKkHil yHuBepcuTeT um.akal. M.JI. MUJIMOHIIMKOBA
HMHceTuTYT NpUKIaIHBIX HHGOPMANMOHHBIX TEXHOJIOI Ui
Jucuumiauna “Ananu3 1anusix B UB”
1-s1 pyOeskHast aTTecTanus

I'pynna: Cemecrp: 2

Buaer N\e 4
1. MammaHOE 00yUeHHE.
2. Meroauka n3Bneuenus 3Hanui Knowledge Discovery in Databases (KDD). Oramst KDD.
IIpenoxaBareinb




I'po3HeHckmii rocyaapcTBeHHbIH He(PTAHON TeXxHMYeckuil yHuBepcuTeT um.akaa. M.Jl. MuIMOHIIMKOBA
MNHCTUTYT NpUKIaJHBIX HHPOPMALMOHHBIX TE€XHOJIOT Ui
Jducuuniauna “Ananu3 nannsix B UB”
1-u1 pyOeskHast aTTecTanus
I'pynna: Cemectp: 2
Buaer Ne 5
1. Onpenenenue moaenu. CBoiicTBa MOAEIH.

2. Data Mining. TlocTaHOBKa OCHOBHBIX 3a/1a4.
IIpenoxaBarennb

I'po3HeHckmii rocyaapcTBeHHbIH He(PTAHON TeXHMYeckuil yHuBepcuTeT um.akaa. M.JI. MuIMOHIIMKOBA
MNHCTUTYT NPpUKIAJHBIX HHPOPMALMOHHBIX TE€XHOJIOT Ui
Jducuuniauna “Ananu3 nannsix B UB”
1-a py6esxxnas aTTecTanus

I'pynna: Cemecrp: 2

Buner Ne 6
1. Meromuka u3Bnedenus 3Haanii Knowledge Discovery in Databases (KDD). 3tamst KDD.
2. MapopMannOHHBIH TOAX0]] K MOACITHPOBAHHIO.
IIpenoxaBareinb

I'po3HeHcKkHii rOoCyJapCTBEHHBIN He(PTAHOM TeXHHYecKHil yHuBepceuTeT um.akaa. M.J. MULIMOHIIMKOBA
HMHCeTHTYT NpUKIaIHBIX HHGOPMANMOHHBIX TEXHOJIOT Ui
Jducuuniauna “Ananu3 nanusix B UB”
1-a pyGesxxnas aTTecTanus

I'pynna: Cemecrp: 2

Buner Ne 7
1. Onpenenenue Mmoaenu. CBoicTBa MOZEIH.
2. OmnpeneneHue TUpaXXUpoBaHus 3HaHUU. [Iponecc mocTpoeHus: MoJenu.
I[penoxaBarennb

I'po3HeHcKkMii rOCyJapCTBEHHBI He(PTAHOM TeXHMYecKHil yHuBepcuTeT um.akaa. M.J. MIIMOHIIMKOBA
HMHceTuTYT NpUKIaIHBIX HHGOPMANMOHHBIX TEXHOJIOT Ui
Jucuumiauna “Ananu3 1anusix B UB”
1-s1 pyGexxHas aTTecTanus

I'pynna: Cemecrp: 2

Bbuier Ne 8
1. bazoBbIe TPUHIUTIBI 00PAOOTKU OOIBININX JaHHBIX.
2. MammmaHOE 00yUeHMHE.

IIpenoxaBarennb

I'po3HeHckmii rocyaapcTBeHHbI He(PTAHOM TexXHMYeckuii yHuBepcuTeT um.akaa. M.J. MuIMOHIIMKOBA
WHCTUTYT NPUKJIAIHBIX HHPOPMALIMOHHBIX TE€XHOJIOT Hii
Jucuumiauna “Ananu3 1anusix B UB”
1-s1 pyOeskHast aTTecTanus

I'pynna: Cemecrp: 2

Buaer Ne 9
1. Texnosoruu o6padoTku Oosbinux gaHHbIX: NOSQL
2. OmnpeneneHre THPAKUPOBAHUS 3HAHUM. [Iporiecc moCTpoeHs MOJIEINH.
IIpenonaBartensn




I'po3HeHckmii rocyaapcTBeHHbIH He(PTAHON TexHMYeckuil yHuBepcuTeT um.akaa. M.Jl. MuIMOHIIMKOBA
HNHCTUTYT NPpUKIAJHBIX HHPOPMALMOHHBIX TE€XHOJIOT Ui
Jducuuniauna “Ananu3 nannsix B UB”
1-s1 pyGesxHas aTTecTanus
I'pynna: Cemectp: 2
Buner Ne 10
1. ba3oBbie npUHIHITEI 00pabOTKH OOJIBLINX TAHHBIX.

2. Data Mining. [locTaHOBKa OCHOBHBIX 3a/1a4.
IIpenoxaBarennb

I'po3HeHckmii rocyaapcTBeHHbIH He(pTSAHON TexHMYeckuii yHuBepcuteT umM.akaa. M.Jl. MuUIMOHIIMKOBA
HNHCTUTYT NPpUKIAAHBIX HHPOPMALMOHHBIX TE€XHOJIOT Wil
Jducunniauna “Ananu3 nanusix B UB”
2-51 py0Oe:kHasi aTTeCTanUsI
I'pynna: Cemecrp: 2
Buner Ne 1

1. Onpenenenue nepesa perienuii. CTpykTypa aepesa penieHuil. Beibop arpubyra pa3oueHus B y3ie.
2. DTamnbl NPOBeNIeHUs KiIacCU(PUKALIUH.

IIpenonaBarein

I'po3HeHckmii rocyaapcTBeHHbIH He(pTSAHOM TexHMYeckuii yHuBepcuteT umM.akaa. M.Jl. MUUIMOHIIMKOBA
HNHCTUTYT NPpUKIAAHBIX HHPOPMALMOHHBIX TE€XHOJIOT Wil
Jducuuniauna “Ananu3 nanusix B UB”
2-51 py0Oe:kHasi aTTecTalUs
I'pynna: Cemecrp: 2

Buner Ne 2
1. 3agauu TMHEHHON U JIOTUCTUYECKON PErPECCHM.

2. BusHec-perrenns ¢ moMouipto anropurmos Data Mining.
IIpenonaBareinb

I'po3HeHcKkMii rOCyJapCTBEHHBI He(PTAHOM TeXHMYecKkHil yHuBepcuTeT um.akal. M.JI. MUIMOHIIMKOBA
HNuceruTyT NpUKIaIHBIX HHGOPMALMOHHBIX TEXHOJIOI U
Jducuuniauna “Ananu3 nanusix B UB”
2-51 py0Oe:kHasi aTTecTalUs
I'pynna: Cemecrp: 2

buier Ne 3
1. Busnec-perienust ¢ moMoiipio anropurmos Data Mining.

2. Knaccudukanus 10 B o6xactu Data Mining u KDD.
IIpenoxaBareinb

I'po3HeHckmii rocyaapcTBeHHbI He(PTAHOM TexHMYeckuil yHuBepcuTeT um.akaa. M.J. MuJIMOHIIMKOBA
HWHCTUTYT NPUKJIATHBIX HHPOPMALIMOHHBIX TE€XHOJIOT Hii
Jucuumiauna “Ananu3 1anusix B UB”
2-51 py0Oe:kHasI aTTecTaUs

I'pynna: Cemecrp: 2

buier Ne 4
1. ®opmanbHas MOCTAHOBKA 3a/1a4M KJIaCTEPHU3aLUH.

2. Knacrepuzanus ¢ HOMOIIbIO caMoopranusyromieiics kaptel Koxonena



IIpenogaBarennb

I'po3HeHckmii rocyaapcTBeHHbIH He(PTAHON TexHMYeckuii yHuBepcuTeT um.akaa. M.JI. MuIMOHIIMKOBA
HNHCTUTYT NpUKIaJHBIX HHPOPMALMOHHBIX TE€XHOJIOT Ui
Jducunniauna “Ananu3 nanusix B UB”
2-91 py0e:kHas aTTecTalusA

I'pynna: Cemectp: 2

Buaer Ne 5
1. OcuoBnble mary anmroputMa k-means. Ycnoeue octanoBky anroputma k-means. Ipenmyinectsa i HEJOCTATKA
anroputMa K-means.

2. OmnpeneneHre 3HAYUMMOCTH U TIOJIE3HOCTH aCCOLIMATUBHBIX MPAaBUII, TOKA3aTENN UX XapaKTePU3YIOLIHE.
IIpenonaBarennb

I'po3HeHckmii rocyaapcTBeHHbIH He(pTSAHOM TexHMYeckuii yHuBepcuTeT uM.akaa. M.Jl. MuUIMOHIIMKOBA
HNHCTUTYT NPpUKIAAHBIX HHPOPMALMOHHBIX TE€XHOJIOT Wil
Jducuuniauna “Ananu3 nanusix B UB”
2-91 py0e:kHasi aTTecTalusA

I'pynna: Cemecrp: 2

Bujer Ne 6
1. 3apauu TUHEHHON U JIOTUCTUYECKOM PETPECCHH.

2. OcuoBuble mary anmroputMa k-means. Ycenosue ocranoBku anroputma K-means. Ipeumyinectsa i HEJOCTATKA
anroputMma k-means.

IIpenoxaBareinb

I'po3HeHckmii rocyaapcTBeHHbIH He(pTSAHOM TexHMYeckuii yHuBepcuTeT uM.akaa. M.Jl. MuUIMOHIIMKOBA
NHCTUTYT NPUKIAAHBIX HHPOPMALMOHHBIX TE€XHOJIOT Wil
Jducuuniauna “Ananu3 nanusix B UB”
2-51 py0Oe:kHasi aTTecTalUs

I'pynna: Cemecrp: 2

Buner Ne 7
1. Oransl npoBeAeHNS KIacCUPHUKAIIHU.

2. OcuoBHble mary anmroput™a k-means. Vcnosue ocranoBku anroputma K-means. IpenmyiiecTsa 1 HeZIOCTATKH
anroputma k-means.

IIpenonaBareinb

I'po3Henckmii rocyaapcTBeHHbI He(pTSAHON TexHMYeckuii yHuBepcuTeT uM.akaa. M.Jl. MUWUIMOHIIMKOBA
NHCTUTYT NPUKJIAAHBIX HHPOPMALMOHHBIX TE€XHOJIOT Wil
Jducuuniauna “Ananu3 nanusix B UB”
2-51 py0Oe:kHasi aTTecTalUs

I'pynna: Cemectp: 2

Buner Ne 8
1. Knaccudukanus 110 B o6xactu Data Mining u KDD.

2. O630p MeTO0B KIACCU(HUKAIINH U PETPECCHH.
IIpenonaBareinb

I'po3HeHckmii rocyaapcTBeHHbI He(PTAHOM TexXHMYeckuii yHuBepcuTeT um.akaa. M.J. MuIMOHIIMKOBA
NHCTUTYT NPUKIAJHBIX HHPOPMALMOHHBIX TE€XHOJIOI UM
Jucununiuna “Ananus nannsix B UB”
2-51 py0Oe:kHasi aTTecTalus

I'pynna: Cemectp: 2

buier Ne 9



1. Lenu xinacrepuzamnum.
2. O630p METOI0B KIacCH(PHUKAITUN U PETPECCHH.
IIpenonaBarennb

I'po3HeHckmii rocyaapcTBeHHbIH He(PTAHON TexHMYeckuii yHuBepcuTeT um.akaa. M.JI. MuIMOHIIMKOBA
MucTuTyT NpUKIaTHBIX HHGOPMAIMOHHBIX TEXHOJIOTHIt
Jducunniuna “Ananu3 nanusix B UB”
2-91 py0e:kHast aTTecTalusA
I'pynna: Cemecrp: 2

bujer Ne 10
1. dopmanbHas IOCTAHOBKA 3a/1a4M KJIaCTCPU3AIINH.

2. O630p METO/I0B KIacCHU(PUKAIIMU U PErPECCHH.
IIpenonaBarennb

IK3AMEHAIIMOHHBIE MATEPHUAJIbI
2 CEMECTP, DK3AMEH

I'po3HeHcKMii rOCyJapCTBEHHBIN He(PTAHOM TeXHHYecKHil yHuBepceuTeT um.akaa. M.J. MILUIMOHIIMKOBa
HMHCeTHTYT NpUKIaIHBIX HHGOPMANMOHHBIX TEXHOJIOT Ui
Jducunmiauna “Ananu3 nanusix B UB”
I'pynna: Cemecrp: 2

Buner Ne 1
1. Onpenenenue nepesa perrenuii. CTpykTypa nepesa pemreHuil. Beibop arpubyrta pazouenus B y3ie.
2. busHec-perrenns ¢ momompio anropurMoB Data Mining.

Hoanuce npenosaBarest Hoanuce 3aBeayrouero kapeapoi

I'po3HeHcKkHii rOCyJapCTBEHHBI He(PTAHOM TeXHMYecKkHil yHuBepceuTeT um.akaa. M.J. MIJIMOHIIMKOBA
HNuceruTyT NpUKIaIHBIX HHGOPMALMOHHBIX TEXHOJIOI U
Jucuumiauna “Ananu3 1anusix B UB”
I'pynna: Cemecrp: 2

buier Ne 2
1. O630p MeTOIOB KIacCH(UKAIINH U PETPECCHH.

2. AHaIUTHYECKUN TOAXO0 K MOJEIUPOBAHUIO.

Hoanucek npenoxaBarest Hoanuck 3aBeayromero kapeapoi

I'po3HeHcKkmii rocyapcTBeHHBIN He(PTsIHOM TexHHYecKHii yHUBepcuTeT nM.akaa. M.Jl. MWUINOHINMKOBA
HMHceTuTYT NpUKIaIHBIX HHGOPMANMOHHBIX TEXHOJIOT Ui
Jucuumiauna “Ananu3 1anusix B UB”
I'pynna: Cemecrp: 2
Buner Ne 3

1. MammaHOE 00yUeHHE.
2. OnpezeneHue 3HAUUMOCTH U TIOJIE3HOCTU aCCOLMAaTUBHBIX MIPABUII, TOKA3aTENN UX XapaKTePHU3YIOLIHeE.

[oanucey npenogaBarteist Hoanuck 3aBeayromero kapeapoi

I'po3HeHckmii rocyaapcTBeHHbI He(PTAHOM TeXHMYeckuii yHuBepcuTeT um.akaa. M.J. MuIMOHIIMKOBA
HMHceTuTYT NpUKIaAHBIX HHGOPMAIMOHHBIX TEXHOJIOI Ui
Jucunmiauna “Ananu3 1anusix B UB”
I'pynna: Cemecrp: 2
Buaer N\e 4



1. JIuma, ygacTByromuie B HHHOPMAIMOHHOM MOJICTHPOBAHHH.
2. Texuosoruu o6paboTku Oonbinux ganHex: MapReduce,

[Moanuck npenogasarTens IMoanucek 3aBeayomero kadeapoi

I'po3HeHckmii rocyaapcTBeHHbI HepTSAHOH TexHnYeckuii yHuBepcuter um.akaa. M.Jl. MUWUIMOHIIMKOBA
HNHeTuTyT NpUKIAIHBIX MHGOPMALMOHHBIX TEXHOJIOT U

Jducuunmiuna “Ananu3 nanusix B UB”

I'pynna: Cemecrp: 2

Bujer Ne 5
1. Onpenenenne nepesa permennii. CTpykTypa nepesa pemreHuii. Beibop arpubyra pazouenus B y3ie.
2. Texuonoruu 06paboTku Gonsinux AanHsX: Hadoop, R.

Hoanuce npenosapares Hoanuce 3aBeayrouero kadeapoi

I'po3HeHcKMii rOCyJapCTBEHHBIN He(PTAHOM TeXHHYecKHil yHuBepceuTeT um.akaa. M.Jl. MULIMOHIIMKOBA
HHeTuTyT NPUKIAIHBIX HHGOPMALMOHHBIX TEXHOJIOI U

Jducunmiauna “Ananu3 nanusix B UB”

I'pynna: Cemecrp: 2

Buaer Ne 6
1. @opmManbHas TOCTAaHOBKA 3a/1a4M KJIacTEepU3aIliy.
2. Onpenenenue nepesa perreHnii. CTpykTypa nepesa pemreHuil. Beibop arpubyra pazouenus B y3ie.
Hoanuce npenosaBarest Hoanuce 3aBeayrouero kapeapoi

I'po3HeHckmii rocyaapcTBeHHbIH He(pTSAHON TexHMYeckuii yHuBepcuteT umM.akaa. M.Jl. MuUIMOHIIMKOBA
HMHCeTHTYT NpUKIaIHBIX HHGOPMANMOHHBIX TEXHOJIOT Ui

Jducunmiuna “Ananu3 nanusix B UB”

I'pynna: Cemecrp: 2

Buier Ne 7
1. Texuonoruu 06paboTku Gonbinx AaHHBIX: MapReduce,
2. Knaccudukanus 10 B o6actu Data Mining u KDD.

Hoanucek npenoxaBarest Hoanuck 3aBeayromero kapeapoi

I'po3Henckmii rocyaapcTBeHHbI He(pTSAHON TexHMYeckuii yHuBepcuTeT uM.akaa. M.Jl. MUUIMOHIIMKOBA
NHCTUTYT NPUKJIAAHBIX HHPOPMALMOHHBIX TE€XHOJIOT Wil

Jucunmiauna “Ananu3 1anusix B UB”

I'pynna: Cemecrp: 2

Buaer Ne 8
1. JIuma, yyacTByIoII#e B UHOOPMAIIMOHHOM MOJIETUPOBAHUH.
2. TexHomnoruu oopadboTku 6osbiux ganubex: NOSQL,

[Hoanucek npenogasarens IMoamucek 3aBeayomero kadeapoi

I'po3HeHckmii rocyaapcTBeHHbIH He(pTSAHOH TexHMYeckuii yHuBepcuteT um.akaa. M.Jl. MUWUIMOHIIMKOBA
HWHCTUTYT NPUKJIAIHBIX HHPOPMAIIMOHHBIX TEXHOJIOT Wil

Jducuuniuna “Ananu3 nanusix B UB”

I'pynna: Cemecrp: 2

Buaer Ne 9
1. Meroauka n3Bneuenust 3Hanmii Knowledge Discovery in Databases (KDD). Oramst KDD.
2. Texuonoruu 06paboTku Gonbinux AaHHBIX: MapReduce,
IHoanuce npenosaBarest

IMoanmucek 3aBeayomero kadeapoi




I'po3HeHckmii rocyaapcTBeHHbIH He(PTAHON TeXxHMYeckuil yHuBepcuTeT um.akaa. M.Jl. MuIMOHIIMKOBA
MNHCTUTYT NpUKIaJHBIX HHPOPMALMOHHBIX TE€XHOJIOT Ui
Jducuuniauna “Ananu3 nannsix B UB”

I'pynna: Cemectp: 2

bujer Ne 10
1. Dranbl NpoBEACHUS KITACCUDHUKAIIHY.

2. Texuonoruu 006paboTku Gonbinmx AaHHBIX: Hadoop, R.
IMoanuck npenogasaresisi

Hoanuck 3aBeayromero kadeapoii

I'po3HeHckmii rocyaapcTBeHHbIH He(PTAHON TexHMYeckuil yHuBepcuTeT um.akaa. M.JI. MuIMOHIIMKOBA
HNHCTUTYT NPpUKIAJHBIX HHPOPMALMOHHBIX TE€XHOJIOT Ui
Jducuuniauna “Ananu3 nannsix B UB”
I'pynna: Cemectp: 2

Buaer Ne 11
1. UH(bopMaIOHHBIN MOIX0J1 K MOJISTMPOBAHHMIOQ.

2. TexHonorun oopadboTku 6obiux ganHbx: NOSQL,

Hoanmucek npenogasarens IMoamucek 3aBeayomero kapeapou

I'po3HeHckmii rocyaapcTBeHHbIH He(pTSAHOM TexHMYeckuil yHuBepcuTeT uM.akaa. M.Jl. MuUIMOHIIMKOBA
HNHCTUTYT NPpUKIAAHBIX HHPOPMALMOHHBIX TE€XHOJIOT Wil
Jducuuniauna “Ananu3 nanusix B UB”
I'pynna: Cemecrp: 2

Buier Ne 12
1. O630p MeTO/I0B KIacCHU(DUKALIMU U PETPECCHH.

2. IHdopMaOHHBIN MOIXO0JT K MOJIEITUPOBAHHIO.

Hoanmucek npenogasarens IMoamucek 3aBeayomero kapeapou

I'po3Henckmii rocyaapcTBeHHbI He(pTSAHOM TexHMYeckuil yHuBepcuTeT uM.akaa. M.Jl. MUWUIMOHIIMKOBA
NHCTUTYT NPUKIAAHBIX HHPOPMALMOHHBIX TE€XHOJIOT Wil
Jducuuniauna “Ananu3 nanusix B UB”
I'pynna: Cemecrp: 2
Buaer Ne 13
1. Meronuka uzsieuenus 3uannii Knowledge Discovery in Databases (KDD). Dramsr KDD.
2. Knacrepu3zalus ¢ HOMOIIBI0 cCaMOOpraHu3ylolencs kapTel KoxoHeHa

[Hoanmucek npenogasarens IMoamucek 3aBeayomero kageapoi

I'po3HeHcKkHii rOCyJapCTBEHHBI He(PTAHOM TeXHMYecKkHil yHuBepcuTeT um.akal. M.JI. MUJIMOHIIMKOBA
HWHCTUTYT NPUKJIAIHBIX HHPOPMAIIMOHHBIX TEXHOJIOT Wil
Jducuuniuna “Ananu3 nanusix B UB”
I'pynna: Cemecrp: 2

bujer Ne 14
1. Busnec-perienust ¢ moMoIipio anropurmos Data Mining.

2. Texuosnoruu 06paboTku Oobiux HqanHbx: MapReduce,
IHoanuce npenosaBarest

IMoanmucek 3aBeayomero kadeapoi




I'po3HeHckmii rocyaapcTBeHHbIH He(PTAHON TeXxHMYeckuil yHuBepcuTeT um.akaa. M.Jl. MuIMOHIIMKOBA
MNHCTUTYT NpUKIaJHBIX HHPOPMALMOHHBIX TE€XHOJIOT Ui
Jducuuniauna “Ananu3 nannsix B UB”
I'pynna: Cemectp: 2
Buner Ne 15

1. OnpeneneHne 3HAUUMOCTH U TOJIE3HOCTH aCCOLMAaTUBHBIX MIPABUII, MOKA3aTENH UX XapaKTePHU3YIOIIHeE.
2. JInna, yuacTByomue B ”HPOPMAIIMOHHOM MOJIETUPOBAHHH.

IMopnuck npenonpaBartes

Hoanuck 3aBeayromero kageapoii




