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KOMILIEKT 3AIAHUM JJIS BBITOJITHEHUSI IABOPATOPHBIX PABOT

JlabopaTopHble padoThl OPraHU3yIOTCA B KOMIIBIOTEPHBIX ayAUTOPHUSAX U BBINOIHIIOTCS
IO 33JIaHUIO MIPETOIaBaTellsl C HCIOIb30BAHUEM U3Y4aeMOr0 IPOrPaMMHOT0 00eCIIeueHHS.

7 cemecTp

Tema 1. Xpanenue 00nbIINX JaHHBIX.

CpencTBa mocTpoeHUs pacipeneeHHbIX HH(DOpMaIMOHHBIX cucteM i BigData. O630p
BO3MOKHOCTEH. BbIOOp nHCTpyMeHTapus A1 pa3paboTKu.

Tema 2. [IpenBapuTenbHbIii aHaIU3 O0IBIINX HAOOPOB TaHHBIX

Wzyuenne u KOHHUTypHpOBaHME TIporpaMMmHoro komruiekca Apache Hadoop.
Pa3zmemenus Habopa JaHHBIX MO 3aaHHOM TemaTuke. IlocTpoeHHe MOMCKOBBIX 3aIpPOCOB Ha
si3ke Pig.

Pa6ora ¢ MongoDB. 3ampocsl Ha BBIOOPpKY W Moaudukanuwo. Mcmoms3oBanue
npaiiBepoB. Hactpoiika pparmenrtanuu. Mcnons3oBanue Map-Reduce

Tema 3. Anropur™mu3zanus 600JbIINX TaHHBIX.

N3yuenne ocHoBHBIX KiaccoB NoSQL CVYB/l, rpa¢oBblX, MyJIbTUKOIOHOUYHBIX,
JOKYMEHTOOPUEHTUPOBAaHHbIX, TuUna '"nMa=3HaueHue". IlpoekTupoBanue u pazpaboTka
rpadoBoii 6a3bl gaHHbIX B CYBJl Neo4] Ha 3amanHyro Temy. I1oMCKOBBIE 3alpochl Ha S3BIKE
Cipher

Tema 4. MeTo/ rmaBHBIX KOMIIOHEHT ISl CKATHS OOBIINX JaHHBIX.

3HAaKOMCTBO C SI3bIKOM R

1. YcranoBUTh U 3amycTuTh Iporpammy R.

2. HactpouTth pabodyto TUPEKTOPHIO ¢ MOMOIIbI0 QyHKIMU setwd().

3. CrenepupoBath BekTop X~U(0, 1) 1 OCTpOUTH THCTOrPaMMYy.

4. CoxpaHHUTh pe3ylbTaThl MOJCIUPOBAHUA B TEKCTOBBIH daitn (*.txt, *.csv),
TUCTOTPaMMYy B

rpaduaeckuii dhain (*.jpg, *.svg) ¢ ucnonp3oBaHueM (GyHKIHA 3anTucu B (aii.

5. Tlo3HakOMHTBHCS C OCHOBHBIMH CTPYKTypaMu JaHHbIX numeric(), matrix(),
data.frame(), list().

6. I[To3HAKOMMTBCSI CO CITPAaBOUYHOM CHCTEMOM.

7. YcraHOoBKa | 3arpy3ka JONOJHHUTENBbHBIX IIAKETOB C MOMOINBIO (YHKIHN
install.packages() u library().

Tema 5. Mepapxudeckrue MEeTOIbI KJIACTEPHOTO aHAIN3a OOJBIITNX JTaHHBIX.

N3yunTh OCHOBHBIE METOJbI KJAacTEpU3alMu C KCIIOJIb30BaHHEM IpuioxeHus «Orange
Data Mining.

Hcnonb3ys pas3iavuHble adrOpUTMbl KJIACTEPU3ALUHU, BBIBUTH ONTHMAJIBHBIE TOYKH
pa3MelleHns OTAEJICHUH HEOTI0KHOM MEAUIIMHCKON MTOMOIIM B PETMOHE Ha OCHOBE BBIAAHHBIX
TECTOBBIX JJAHHBIX.

Tema 6. «Heunepapxuueckre METO/IbI KJIaCTEPHOIO aHAIN3a OOJBIIMX JAHHBIX)»

K-cpenHux — 3TO 0JuH U3 CaMBbIX MOMYJSIPHBIX METOA0B KJIaCTEPU3aLIUH, TO3BOJISIO NN
pa3fenuTh HcclenyeMoe MHOKECTBO 00bekToB Ha k kimactepoB (K — MOJOXKHUTENbHOE YHCIIO).
I'pynnupoBka B KiacTepbl OCYILIECTBISETCS HAa OCHOBE MHMHHMHU3ALMM CYMMbl KOpHEH
paccTosiHUN MeXAy HeHTpouaaMmu KiaactepoB. OOOOIIEHHBINA aqTOPUTM BBITJISIIAT CIEAYIOIINM
oOpa3zom:

1. Onpenenutbs KOOPAUHATHI LIEHTPOUIOB.

2. OmpenenuTh pacCTOSHUE OT KaKIOr0 00BEKTa 0 IEHTPOHIA.

3. O0beqUHUTH 0OBEKTHI IO MTPU3HAKY MUHUMAILHOTO PACCTOSHUSI.

HauBbiciias onenka nabopaTopHoi paOoThI MpeaycMaTpUBaeTCs B AUana3oHe oT 2 10 5
0aJu1oB, B 3aBUCUMOCTH OT CJIOKHOCTH 3a/1aHusl.
HpI/I OLICHKC pa6OTI)I CTYACHTA YUUTBIBAIOTCA:



YBEPEHHOCTb JEHCTBHI MpH paboTe ¢ n3ydaeMbIM MPOrPaMMHBIM 00ecIedeHUEM;
MPAaBUJILHOCTh BBIMOJHEHUS HEOOXOJUMBIX IIaroB B J1a0OpaToOpHON paboTe u
aJIeKBaTHOCTh / KOPPEKTHOCTh MOJYyYEHHOI'0 PE3yJIbTaTa;

YMEHHUE CaMOCTOSITEIbHO HAXOAUTh CITOCOOBI PEIICHHS] BOSHUKAIOIIMX MPOOIeM C
MOMOIIIBIO U3yYaeMOro MPOrpaMMHOI0 00ecrey eHus;

CIOCOOHOCTh OTBETHTh Ha BOMPOCHI TMPENojaaBaTeisi O IOCIEeJ0BATEIbHOCTU
BBITIOJTHEHHBIX IIATOB JIJIs1 TTOJIYYEeHUSI pe3yJIbTaTa.



KOMILIEKT 3AJIAHUM JIJISI BBIIIOJHEHUA CAMOCTOSTEJBHOM
PABOTDBI

Croco0 opraHu3anMy CaMOCTOSTEILHONW paboThl: 3alaHue MOBBIIICHHON CII0KHOCTH:
«O6paboTKa BXOAHOT O OTOKA OOIBIIUX JAHHBIX 110 33JJaHHYIO TEMY).
Temnsl ¢/p:
e (COop u aHaNM3 UCXOJHBIX JIAHHBIX;
e BusyanbHbIN aHAJIN3 UCXOJIHBIX IAHHBIX;
e Paspabotka Monenu-kinaccudukaTopa;

e JloaroToBka oTdera Mo mpojenaHHoN padoTe.

Kpurtepnu oieHKH 0TBETOB 10 CAMOCTOATEIbHbIE PA0OTHI
IIpu onieHKe caMOCTOSITEILHOW pabOThl CTYJJ€HTAa HAa YUYUTHIBAIOTCS:

e  KayecTBO BBINOJHEHHOW padOThI;
e JIOTMKA U3JIOXKEHUS MaTepHuaa;
e TIOJIHOTA U3YYEHMSI TEMBbI UCCIIEIOBAHUS;
e IPaBUJIBHOCTbH OTBETA Ha BOIIPOCHI 110 TEME;
e yMEHHE yBS3bIBATh TEOPETUYECKUE U MPAKTUUECKHIE aCIIEKThI BOIIPOCA;
e KyJIbTypa YCTHOM pe4u CTYyJEHTA.

B mnpenenax, momyckaembIX 3a CaMOCTOSITENbHYIHO paboty 15 0amioB CTyIeHTy
BBICTABJISIETCS:

Bousiee 10 6an10B — CTyACHT IMOKa3bIBA€T BCECTOPOHHEE TIYOOKOE CHCTEMaTHUECKOE
3HaHHE Y4eOHO-METOJUYECKOr0 MaTepHalla, yYCBOWUJ OCHOBHYIO JIMTEpPaTypy U 3HAKOM C
JIOTIOJIHUTENIBHON  JIMTEPATYypOM; CaMOCTOSITENBHO, B JIOTUYECKOM IMOCIEAOBATEIBHOCTH U
HCYEPIBIBAIOIIE OTBEYAaeT HAa BCE BOMNPOCH IO TEME CAMOCTOSITENBHO pabOThl; yMEeT
aHaAJIM3UPOBATh, KIACCH(UIIMPOBATh, 0000IIaTh U CHCTEMATU3UPOBATh M3YUEHHBIH Marepual,
yCTaHABIMBAaTh PUYMHHO-CIIEICTBEHHBIE CBS3U; YBSA3bIBAET TEOPETUUECKUE ACIIEKTHI MPEAMETa
C IPAaKTUYECKUMHU 3a4a4aMHu.

Ot 6 10 10 6a/1710B — M3JaraeT OTBETH HA TOCTaBJIEHHbIE BOIIPOCH CHCTEMAaTU3UPOBAHO
U TOCJIEN0BAaTEIbHO, HO UMEIOTCA NMpoOesbl 3HAHUM B HEKOTOPBIX pasjieiax; JEMOHCTPUPYET
YMEHHE aHaJIU3UpOBaTh MaTepuaj, OJHAKO HE BCE BBIBOJbI HOCAT apryMEHTHPOBAHHBIA U
JI0Ka3aTeJIbHbIM XapaKkTep; COCOOEH K CaMOCTOSTEIbHOMY IONOJIHEHUIO U OOHOBJICHHUIO 3HAHUMN
B XO/i€ JajbHenell yaeOHoi paboTel U TpodeCCHOHATBbHON ASSITENbHOCTH.

Jo S5 0amnoB — CTYIEHT I[OKa3blBa€T 3HAHMS OCHOBHOI'O Y4e€OHO-IIPOrpaMMHOIO
Matepuaia B oObeMe, HeoOXOoOuMOM [UIsl JajbHeWinedl yuyeObl, 3HAKOM C OCHOBHOMU
JIUTEPATYPO,, PEKOMEHJOBAHHON MPOrPaMMO, OJHAKO TMPOSBIAET 3aTPYJHEHUS B
CaMOCTOSITENIbHBIX OTBETaX, OMEPUPYET HETOUYHBIMU (OPMYIHUPOBKAMH, B TPOILIECCE OTBETOB
JIOMyCKAIOTCSl OMIMOKU IO CyIIeCTBY BompocoB. CTyoeHT crnocoOeH pemaTh JIMIIb Haubonee
JIETKHE 3a]]a4H, BIIAJCET TOJIbKO 0053aTeIbHBIM MUHUMYMOM ITPAKTHY €CKUX HABBIKOB.

0 0aqJIOB — CTYAEHT IOKa3bIBaeT CYNIECTBEHHBbIE MPOOENbl B 3HAHUAX OCHOBHOTO
y4eOHOro MpOrpaMMHOr0 MaTepHuaa, JOMyCKaeT MPUHIUIHAIbHBIE OIIMOKU B BBINOJIHEHUH
MIPELYCMOTPEHHBIX NMPOrPaMMOi 3aJaHUi; HE CITIOCOOEH OTBETUTH HA BONPOCHI OMjeTa Jgaxe MpH
JIONIOJIHUTENIBHBIX HAaBOASAIMX BOIPOCAxX MpPEnoiaBaTers.



T'POBHEHCKHUI TOCYIAPCTBEHHBIA HE®TSIHON TEXHUYECKHUM
YHUBEPCUTET UMEHHU AKAJIEMHKA M.JI. MUJIJIMOHIITUKOBA

HHCTI/ITyT INPUKJIaIHBIX I/IHCbODMaIII/IOHHI)IX TEXHOJIOTHH

Kadenpa NHdopmaImoHHble TEXHOIOTUH

Bomnpocsl Kk 3xk3aMeHy 10 AMCHUIIMHE K AHAIU3 1aHHbIX B UB»

HToropasi 0OT4eTHOCTH CTYACHTOB II0 AUCHUIINIMHEC IMPHHUMACTCA 110 6I/IJ'IeTaM, C

MpeOCTaBIeHHEM BpPeMEHU Ha MoAroToBKy (20-30 MUH.) U MOCIEAYIOIIUM YCTHBIM OTBETOM

IMpeIoJaBaTelito. CocraB O0ueTa Ha SK3aMeH— 2 TCOPCTUYICCKUX BOIIPOCA.

2 cemecTp
Bomnpocsl K 3K3aMeHy
Bonpocuwl k I pybescnoti ammecmayuu.

ARSI AN i e

—_—
— O

H
N

13.

[Tonstue bonpime nanusie. Ponb nudposoit unpopmaruu B 21 seke. (I1K-4)
[Ipo6nemsbr ananmm3a u 00paboTku 6osbmoro oovrema ganubix. (I1K-4)
bazoBsie npunnume 06padbotku Oonbmmx ganHbix. (I1K-4)

Omnpenenenue monenu. CpoiictBa monenu. (I1K-4)

Ananmutudeckuid moaxoxa Kk monenuposanuto. (I1K-4)

WnpopmarnmonHnslii moaxon k Moaenupoanuto. (ITK-4)

Jluna, ygactByromue B uHpopmarinonHom moaenrpoBannu. (I1K-4)

Obmas cxema ananusza. (I1K-4)

Omnpenenenue Tupaxkuposanus 3Hanuil. [Ipornecc moctpoenus monemu. (I1K-4)
Texnonoruu o6padoTku Oonpmux qanHbeix: NoSQL (TTK-1)

Texunonorun o6padotku Oonbimx nanabx: MapReduce (ITK-1)

Texnonorun o6padotku Oonmpimx qanaex: Hadoop, R. (ITK-1)

Metoauka n3Bnedenus 3aannii Knowledge Discovery in Databases (KDD).

Oranst KDD. (T1K-1)

14.
15.

Data Mining. [ToctanoBka ocHoBHBIX 3a1a4. (ITK-1)
Mammnanoe ooyuenue. (I1K-1)

Bonpocuwl ko 2 pybeacnoti ammecmayuu:

Al e

6.

busznec-pemenus ¢ momompo anroputMoB Data Mining. (ITK-1)
Knaccuduxanus [10 B o6mactu Data Mining u KDD. (I1K-1)

Tunosas cxema cucremsbl Ha 0a3e aHanuTuyeckoi miardopmsl. (I1K-4)
[Tonsatue accouuaTUBHOro npasuia u Tpanzakuuu. (I1K-4)

Omnpenenenue nonaepxxku u gocropepHoctu. (I1K-4)

Omnpenenenne 3HaYUMOCTH U TTOJIE3HOCTH aCCOLIMATUBHBIX ITpaBUJl, ITOKa3aTENN

ux xapakrepuzyromme. (I11K-4)

7.
8.
9.

dopmanbHas mocTaHoBKa 3a/1aun kiaactepuzanuu. ([1K-4)
Hemu xnacrepusanuu. (I1IK-1)
OcHoBHBIE ary anroput™a k-means. Y cinoBue octaHOBKHM anroputMa k-means.

[TpenmymiecTBa U HenocTatku anroputMa k-means. (ITK-1)

10.

Knactepuszanus ¢ nomompto camoopranusyrouieiicss kaptoel Koxonena(I1K-1)



11.  Dransl npoBeacHus knaccudpukanuu. (I1IK-1)

12.  O630p meronos kinaccudukanuu u perpeccun. (I1IK-1)

13.  3apaum nuHelHO# u norucruyeckoit perpeccun. (I1K-1)

14.  Omnpenenenue nepesa pemennii. CTpykrypa nepesa perieHuii. Beibop atpulyra
pa3buenus B y3ie. (IIK-1)

[Ipu onieHke oTBeTa CTYAEHTA Ha 3K3aMeHe / 3aUeTe yUYUTHIBAIOTCS:
e TIPaBWIBHOCTb OTBETA Ha BOINPOC;
e JIOTHMKA U3JIOKEHMS MaTepralla BOIpoca;
e TPaBWIBHOCTh OTBETA Ha JIOIOJIHUTEIIbHBIE BOMPOCHI;
e YMEHHE YBA3BIBAaTb TEOPETUUECKUE U MPAKTUYECKUE ACTIEKThI BOIIPOCA;
e KyJIbTypa YCTHOH peul CTyJeHTa.

B npenenax gomyckaembix Ha sk3aMeHe / 3auete 20 0anyioB CTYAEHTY BBICTaBISETCS:

BoJsee 15 6amy10B — CTyIEHT MOKa3bIBa€T BCECTOPOHHEE INIyOOKOE CHCTEMAaTHUYECKOE
3HaHHE Y4yeOHO-METOJUYECKOr0 MaTepHualla, yCBOWUJ OCHOBHYIO JIMTEpaTypy U 3HAaKOM C
JOTIOJTHUTEIIBHOM  JINTEPATYpPOM; CaMOCTOSITENIBHO, B JIOTMYECKOW IIOCIECAOBATEIBHOCTH W
MCYEPIBIBAOIE OTBEYAET HAa BCE BOIIPOCHI OMIIETA; YMEET aHAJIM3UPOBATh, KJIACCU(PUIIMPOBATD,
00001IaTh M CHUCTEMAaTU3UPOBATh M3YyYEHHBIH MaTepualn, YyCTaHaBIMBaTb IPUUYMHHO-
CIICACTBEHHBIC CBS3M; YBS3BIBACT TEOPETUYECKUE ACIEKThl IPEAMETa C IPaKTUYECKUMH
3a/1a4aMH.

OT 6 10 15 6amn0B — CTyJIeHT OOHApPY)KMBAET, B OCHOBHOM, IOJHOE 3HAHUE Y4eOHO-
IIPOrPaMMHOr0 MaTepHalla, yCHEIIHO BBIIOJIHIET NMPEIyCMOTPEHHBIE B IIPOrpaMMe 3aJaHUs;
W3JIaraeT OTBETHl Ha ITOCTABJIEHHBIE BONPOCHI CHCTEMAaTHU3MPOBAHHO M IOCJIENOBATENIBHO, HO
UMeEIOTCsl Mpo0esbl 3HAHUM B HEKOTOPBIX pasfeiax; JEMOHCTPHUpPYET yMEHHE aHaJH3upOoBaTh
MaTepHuall, OJHAKO HE BCE BBIBOJBI HOCAT apryMEHTHPOBAHHBIA M JOKA3aTEJbHBIM XapakTep;
CIOCOOCH K CaMOCTOSTEILHOMY TOMOJHEHUIO M OOHOBJICHWIO 3HAHWM B XOJ€ JajbHEHIIeH
yueOHOIi paboThI U MPodecCHOHATBEHOM AeSITETbHOCTH.

Jlo 5 06am10B — CTYIEHT IMOKa3bIBa€T 3HAHMS OCHOBHOTO Y4EOHO-TIPOrpaMMHOIO
MaTepuaga B oObeMe, HEOOXOTUMOM Uil JanbHeimmed y4eObl, 3HAKOM C OCHOBHOMW
JUTEPAaTYypOHd, PEKOMEHIOBAHHOW IpOrpaMMOM, OAHAKO MPOSABIKIET 3aTPyAHEHUS B
CaMOCTOSITEJIbHBIX OTBETaX, ONEPUPYET HETOUHBIMU (POPMYIHMPOBKAMM; B IPOLIECCE OTBETOB
JIOTTYCKAIOTCSl OLIMOKK IO CYIIECTBY BompocoB. CTyAeHT crnocoO€H pemiaTh JUIIb Haubolee
JeTKU e 3a]a4ui, BJaeeT TOJIbKO 00s13aTeIbHBIM MUHUMYMOM MPaKTH4YECKUX HABBIKOB.

0 6aqyI0B — CTYACHT TMOKa3bIBA€T CYLICCTBEHHBIE MPOOETIbl B 3HAHUSIX OCHOBHOTO
y4e0HOro MpOrpaMMHOI0 MaTepHuaia, JONycKaeT NMPUHIUIHAIbHbIE OMMOKU B BbIIOJHEHUU
IIPEyCMOTPEHHBIX IPOrPaMMOi1 3aaHMii; HE CIIOCOOEH OTBETUThH Ha BONPOCH! OMIIETa JaKe IPU
JOTIOJTHUTENIBHBIX HABOASIIMX BOIIPOCAX MPENOJABATES.



KOHTPOJIBHO-UBMEPUTEJIBHBIE MATEPHUAJIBI 110 JUCHUIIVIMHE

«AHAJIN3 JAHHBIX B Ub»
buiersl k py0eskHoi aTTecTaAllUN

2 CEMECTP

I'po3nenckmii rocyaapcTBeHHbI He(PTAHOM TeXHMYecKMil yHuBepcuTeT umM.akaa. M.J. MuiinoHmukoBa
HMucTuTyT NpuKIagHbIX HHGOPMALUOHHBIX TEXHOIOTHI
Jucnuniuna “Ananau3 nanabix B UB”
1-s1 pyOesxxHas aTTecTanus

I'pynna: Cemectp: 2

buier Ne 1
1. AHanuTU4eckuil NoaXo 4 K MOJEIHPOBAHHUIO.

2. INonstue bonbmue nanusie. Ponbs mudposoii napopmarym B 21 Beke.
IIpenopasaren

I'po3Henckmii rocynapcTBeHHbI Hep TAHOM TeXHMYecKkHuii yHuBepcuTeT uM.akai. M./, MWIHOHIIUKOBA
HMacTHTYT NpuKJIagHLIX HHGOPMALIUOHHBIX TEXHOIOT U
Jducuumiuna “Axanan3 1anabix B UB”
1-51 pyOesxHas aTTecTanMsA

I'pynna: Cemectp: 2

Buaer Ne 2
1. Ionsarue bonbimme nanusie. Ponb nudposoii nHbopmaryn B 21 Beke.
2. TexHonoruu o0padboTku OosbIIMX JaHHBIX: MapReduce
IpenoaaBaren

I'po3Henckmii rocyiapcTBeHHbIN HepTsiHOM TexHMYeckuii yHuBepcuTeT uM.akal. M./, MIIHOHIIMKOBa
WHCTUTYT NPUKJIATHBIX HH(POPMALMOHHBIX TEXHOJOT Ui
Jucuumiuna “Axanu3 ganasix B UB”
1-51 pyGesxHas aTTecTanMs

I'pynna: Cemectp: 2
Buser Ne 3
1. OOas cxema aHajIm3a.
2. MamuHHOe o0y4eHwue.
IpenoaaBaren

I'po3nenckmii rocyiapcTBeHHbIi He(PTAHOM TeXHMYecKMil yHUBepcuTeT uM.akaa. M.J. MuianoHmmnkoBa
HNHCTUTYT NPUKJIAAHBIX HHGOPMALHOHHBIX TEXHOJIOT Uil
Jducuuniuna “Ananau3 nanabix B UB”
1-s1 pyOesxHas aTTecTanus

I'pynma: Cemectp: 2

Buner Ne 4
1. MamuHHOE 00y4eHHe.
2. Meronuka n3Bneuenus 3HaHni Knowledge Discovery in Databases (KDD). Oramet KDD.
IIpenogaBaresn




I'po3nenckmii rocyaapcTBeHHbIN He(PTAHOM TeXHMYecKMil yHuBepcuTeT uM.akaa. M.J. Mu1JIMOHIIMKOBA
HMHCTHTYT NpUKIaAHBIX HHGOPMALMOHHBIX TEXHOIOT Hii
Jducununiuna “Ananau3s nanabix B UB”
1-51 pyGesxHas aTTecTanus
I'pynna: Cemectp: 2
Buaer Ne 5§
1. Onpenenenne moaenn. CBOHCTBA MOJIEITH.

2. Data Mining. [locraHOBKa OCHOBHBIX 33/1a4.
IIpenogaBarens

I'po3Henckmii rocygapcTBeHHbIN He(PTAHOM TeXHMYecKMil yHuUBepcuTeT um.akaa. M.J. MuiinoHmmukoBa
HWucTuTyT NpuKIagHbIX HHGOPMALUOHHBIX TEXHOIOT U
Jducuumiuna “Axanau3 ganabix B UB”
1-1 pyOexxHas aTTecTanus

I'pynna: Cemectp: 2

Buaer Ne 6
1. Meronuka u3Bneuenns 3Hanuit Knowledge Discovery in Databases (KDD). Oramsr KDD.
2. NaopMaImoHHbIH 10X0/] K MOJEIHPOBAHHIO.
IIpenoaaBaren

I'po3nenckmii rocynapcTBeHHbIii He(PTSAHOM TeXxHMYecKHii yHUBepcuTeT uM.akaa. M.J, MuianoHmmnkoBa
HNHcTHTYT NpUKJIagHLIX HHGOPMALTHOHHBIX TEXHOIOT Wil
JAucuunnuna “Ananus nanabix B Ub”
1-51 pyOesxxHas aTTecTanus

I'pynna: Cemectp: 2

Buaer Ne 7
1. Onpenenenuie Mmoaenu. CBONCTBa MOJIEIH.
2. OnpeencHrue THPOKUPOBaHUS 3HaHUM. [Ipoliecc mMOCTpOeHUS MOIETIH.
IIpenoaaBaren

I'po3Henckmii rocygapcTBeHHbI He(PTAHOM TeXHMYecKMil yHUBepcuTeT uM.akaa. M.J. MuiinoHmmnkoBa
HNHCTUTYT NPUKJIAAHBIX MHGOPMALHOHHBIX TEXHOJIOT Ml
Jducuuniuna “Ananaus nanabix B UB”
1-51 pyGesxHas aTTecTanus

I'pynna: Cemectp: 2

Buser Ne 8
1. ba3oBbie IPUHIIUTIBI 0OPAOOTKH OONBIINX JAHHBIX.
2. MamuHHOe o0y4eHue.

IIpenoaaBaTenn

I'po3nenckuii rocynapcTBeHHbI He(PTAHOM TexHMYecKMii yHUBepcuTeT uM.akaa. M.J. MuianoHmmnkoBa
HNHcTHTYT NpuKJIagHLIX MHGOPMALTHOHHBIX TEXHOIOT Ui
JAucuunnuna “Ananus nanabix B Ub”
1-51 pyOesxxcHas aTTecTanus

I'pynna: Cemectp: 2

buaer Ne 9
1. Texnomoruu 06paboTku GonpImux MaHHBIX: NoSQL
2. OnpeneneHre THPKUPOBAHUS 3HaHUH. [Iporiecc moCTpoeHs MOACTH.
IIpenogaBarenn




I'po3nenckmii rocyaapcTBeHHbIN He(PTAHOM TeXHMYecKMil yHuBepcuTeT uM.akaa. M.J. Mu1JIMOHIIMKOBA
HMHCTHTYT NpUKIaAHBIX HHGOPMALMOHHBIX TEXHOIOT Hii
Jducununiuna “Ananau3s nanabix B UB”
1-51 pyGesxHas aTTecTanus

I'pynna: Cemectp: 2

buier Ne 10
1. bazoBbie mpuHIHATIEI 00paOOTKH OONBIITNX JaHHBIX.

2. Data Mining. [locTaHOBKa OCHOBHBIX 33/1a4.
IIpenonaBarens

I'po3HeHckmii rocyiapcTBeHHbI He(pTAAHOM TeXHMYECKUI YHHBEPCHTET UM.AKa/l.
HWucTuTyT NpuKJIagHbIX HHGOPMALUOHHBIX TEXHOIOT U
Jducuumiuna “Axanu3 ganabix B UB”
2-s1 pyOe:xHasi aTTecTaAlUs

M., Mu1IMOHIIIUKOBA

I'pynna: Cemectp: 2

Buner Ne 1

1. Ompenenenue nepesa peutenuii. CTpykTypa nepeBa penieHuii. Beioop arpubyra pazoueHus B y3ie.
2. DTamnbl IpoBeAEHHS KIacCH (UKL,

IIpenoaaBaren

I'po3nenckuii rocynapcTBeHHbIi He(PTAHOM TeXxHMYecKMil yHUBepcuTeT uM.akaa. M.J, MuianoHmmnkoBa
HNHCcTHTYT NpUKJIagHBIX HHGOPMALTUOHHBIX TEXHOIOT Wi
JAucuuninuna “Ananus nanabix B UB”
2-s1 pyOe:xHasi aTTecTalus

I'pynna: Cemectp: 2

Buser Ne 2
1. 3agaum NMHEHHON U TOTUCTUYECKON PEerpecCcuu.

2. busHec-penieHns ¢ TOMOIIBI0 anroput™MoB Data Mining.
IIpenogaBarein

I'po3HeHckmii rocyiapcTBeHHbIN He(PTAHOM TeXHMYecKMil yHuBepcuTeT um.akaa. M.Jl. Mu1JIMOHIIMKOBA
HMHCTHTYT NPpUKIaAHBIX HHQ)OPMAIIMOHHBIX TEXHOIOT i
Jducuuniuna “Ananaus nanabix B UB”
2-51 pyOe:xHasi aTTecTalus

I'pynmna: Cemectp: 2

Buner Ne 3
1. buzHec-pemenus ¢ momolpto anroputMoB Data Mining.
2. Knaccudukarms I10 B o6nactu Data Mining u KDD.
IIpenoaaBaTen

I'po3nenckuii rocygapcTBeHHbI He(PTAHOM TeXxHMYecKMii yHUBepcuTeT uM.akaa. M.J. MuianoHmmnkoBa
HMHcTHTYT NpuKJIagHLIX HHGOPMALTHOHHBIX TEXHOIOT W
Jucuuniauna “Ananau3 nanabix B UB”
2-s1 pyOe:kHasi aTTecTALUs

I'pynna: Cemectp: 2

Buaer Ne 4
1. ®opmanbHas MOCTaHOBKA 3a7a4M KJIACTEPHU3ALUN.
2. Knacrepuzarys ¢ moMoIbo caMoopranu3yroniencst kaptel KoxoHeHa
IIpenogaBarenn




I'po3nenckmii rocyaapcTBeHHbIN He(PTAHOM TeXHMYecKMil yHuBepcuTeT uM.akaa. M.J. Mu1JIMOHIIMKOBA
HMHCTHTYT NpUKIaAHBIX HHGOPMALMOHHBIX TEXHOIOT Hii
Jducununiuna “Ananau3s nanabix B UB”
2-51 pyOe:kHasi aTTecTAlUs

I'pynna: Cemectp: 2

buier Ne 5

1. OcHoBHBIE 1Iary anroputMa k-means. Y ciioBue 0cTaHOBKH anroputMa k-means. [IpenmyinecTsa 1 HeZOCTaTKH
anroputMa k-means.

2. Onpenenenue 3HaAYMMOCTH M TIOJIE3HOCTH aCCOIMATHBHBIX MPABUII, TIOKA3ATENIN X XapaKTepU3yIOIIHe.
IIpenogaBarenn

I'po3Henckmii rocygapcTBeHHbI He(PTAHOM TeXHMYecKMil yHUBepcuTeT uM.akaa. M.J. MuiinoHmmnkoBa
HWucTuTyT NpuKJIagHbIX HHGOPMALIUOHHBIX TEXHOIOT U
Jducuumiuna “Axanau3 ganabix B UB”
2-s1 pyOe:xHasi aTTecTalus

I'pynna: Cemectp: 2

Buser Ne 6
1. 3apauu TMHEHHON U JTOTUCTUYECKOM PErpeccuu.

2. OCHOBHEIE IIaru aJIroputMa k-means. YcaoBue 0CTaHOBKH aJiropuTMa k-means. HpeI/IMyHIGCTBa 1 HCOOCTAaTKHU
aJiroputMa k-means.

IpenoaaBaren

I'po3nenckuii rocygapcTBeHHbI He(PTAHOM TeXxHMYecKHii yHUBepcuTeT uM.akaa. M.J. MuianoHmmnkoBa
HNHCTUTYT NPUKJIAAHBIX HHPOPMANMOHHBIX TEXHOJIOT Wil
JAucuuninuna “Ananus nanabix B UB”
2-s1 pyOe:xHasi aTTecTalus

I'pynna: Cemectp: 2

bujer Ne 7
1. Dranbl npoBeacHUs KiacCu(UKAITUH.

2. OcHoBHbIe Iary anroputMa k-means. YcinoBue octaHOBKH anroputma k-means. [IpermyiiiecTBa 1 HEJJOCTATKA
anropurMa k-means.

IIpenoaaBaren

I'po3HeHckmii rocyiapcTBeHHbIN He(PTAHOM TeXHMYeCKMil yHuBepcuTeT um.akaa. M.J. Mu1JIMOHIIMKOBA
HMHCTHTYT NpUKIaAHBIX HHQOPMAIIMOHHBIX TEXHOIOT I
Jducuuniuna “Ananaus nanabix B UB”
2-11 pyOesxHasi aTTecTalUs

I'pynna: Cemectp: 2

Buaier Ne 8
1. Knaccudukanus I10 B o6nactu Data Mining u KDD.

2. O630p MeTOIOB KJIaCCU()UKAIINU U PETPECCHH.
IIpenogaBaresn

I'po3nenckuii rocyiapcTBeHHbI He(PTAHOM TexHMYecKHil yHuBepcuTeT uM.akaa. M.J, MuianoHmmnkoBa
HNHCTUTYT NPUKJIAAHBIX HHPOPMALMOHHBIX TEXHOJIOT Wil
Jucuuniuna “Ananau3 nanabix B UB”
2-s1 pyOe:kHasi aTTecTALUs

I'pynna: Cemectp: 2

buier Ne 9
1. Henu knactepusanuu.

2. O0630p METONOB KJIaCCU(HUKALINHT U PETPECCHH.
IIpenogaBarenn




I'po3nenckmii rocyaapcTBeHHbIN He(PTAHOM TeXHMYecKMil yHuBepcuTeT uM.akaa. M.J. Mu1JIMOHIIMKOBA
HMHCTHTYT NpUKIaAHBIX HHGOPMALMOHHBIX TEXHOIOT Hii
Jducununiuna “Ananau3s nanabix B UB”
2-51 pyOe:kHasi aTTecTAlUs
I'pynna: Cemectp: 2

buier Ne 10
1. ®opManbHas NOCTAaHOBKA 33Ja4y KJIAaCTEPU3aLUU.

2. O0630p METOIOB KIIAaCCU(DUKAIINU U PETPECCHH.
IIpenogaBarenn

IK3AMEHAIIMOHHBIE MATEPHUAJIBI
2 CEMECTP, DK3AMEH

I'po3Henckmii rocyiapcTBeHHbl Hep TAHOM TeXHMYecKHuii yHuBepcuTeT uM.akal. M./, MWLIHOHIIUKOBA
HWacTHTyT NpuKJIagHLIX HHGOPMALTUOHHBIX TEXHOIOT U
Jducuumiuna “Axann3 g1anabix B UB”
I'pynna: Cemectp: 2

Buner Ne 1
1. Onpenenenune nepesa pemenuit. CTpykTypa qepesa pemeHuil. Berbop atpudyra pa3OueHwus B y3ie.
2. busnec-pemenns ¢ noMompio anroputMoB Data Mining.

Hoanucy npenogaBaTes Ioanuck 3aBenyromero kageapoi

I'po3nenckmii rocygapcTBeHHbI He(PTAHOM TeXHMYecKMil yHuBepcuTeT um.akaa. M.J. MuiimoHImkoBa
HMHCTUTYT NPUKJIAAHBIX HHPOPMALMOHHBIX TEXHOJIOT Wil
Jucuuniuna “Ananau3 nanabix B UB”
I'pynna: Cemectp: 2

Buner Ne 2
1. O030p METOOB KJIaCCU(PHUKALINK U PErPECCHH.

2. AHaTUTHYECKUH TOXO0/1 K MOJICIHPOBAaHHIO.
Hoanucy npenogaBaTeis IMoanuck 3aBenyromero kageapoi

I'po3Henckmii rocygapcTBeHHbI He(PTAHOM TeXHMYecKMil yHUBepcuTeT uM.akaa. M.J. MuiinoHmmukoBa
HMucTuTyT NpuKjIagHbIX HHGOPMANHOHHBIX TEXHOJIOTHH
Jducuumiuna “Axanaun3 ganabix B UB”
I'pynmna: Cemectp: 2
Buaer Ne 3

1. MamuHHOE 00yUcHHE.
2. OnpezneneHue 3HAYUMMOCTH U TTOJIE3HOCTH aCCOIIMATUBHBIX MPaBUII, TOKA3aTENN UX XapaKTepU3yIoLIue.

Hoanucy npenogaBaTeis IMoanuck 3aBenyrouero kageapoi

I'po3nenckuii rocyaapcTBeHHbI He(PTAHOM TeXHMYecKMil yHuBepcuTeT umM.akaa. M.J. MuimoHImKkoBa
HMHCTUTYT NPUKJIAAHBIX HHPOPMALMOHHBIX TEXHOJIOT Wil
Jucuuniauna “Ananau3 nanabix B UB”
I'pynna: Cemectp: 2
Buaer N\e 4
1. JIuna, yuactByronue B ”HPOPMAaIIMOHHOM MOJEINPOBAHUH.
2. TexHnonoruu o0padboTku OosbIIMX JqaHHBIX: MapReduce,

Hoanucy npenoagaBaTeis IMoanuce 3aBenyromero kagenpoi




I'po3nenckmii rocyaapcTBeHHbIN He(PTAHOM TeXHMYecKMil yHuBepcuTeT uM.akaa. M.J. Mu1JIMOHIIMKOBA
HMHCTHTYT NpUKIaAHBIX HHGOPMALMOHHBIX TEXHOIOT Hii
Jducununiuna “Ananau3s nanabix B UB”
I'pynna: Cemectp: 2
Buier Ne §

1. Onpenencuue nepesa perienuii. CTpykTypa nepesa pemieHuil. Beioop atpudyra pa3OucHus B y3Iie.
2. TexHonoruu o0padboTku O6osbMX qaHHbIX: Hadoop, R.

Hoanucy npenogaBaTeis IMoanuck 3aBenyrouero kageapoi

I'po3Henckmii rocygapcTBeHHbIN He(PTAHOM TeXHMYecKMil yHuBepcuTeT um.akaa. M.J. MuiinoHmmukoBa
HWucTuTyT NpUKJIagHLIX HHGOPMALUOHHBIX TEXHOIOTHI
Jducuumiuna “Axanau3 ganabix B UB”
I'pynna: Cemectp: 2
Buaer Ne 6

1. ®opmanbHas MOCTaHOBKA 337a4M KJIACTEPHU3aLUU.
2. Onpenencuue nepeBa pemennii. CTpykTypa nepeBa penieHuii. Beioop atpubyra pa3OreHus B y3ie.

Hoanucey npenogaBaTeis Hoanuce 3aBenyromero kageapoi

I'po3Henckmii rocyiapcTBeHHbIN He(PTAHOM TeXHMYecKMil yHuBepcuTeT um.akaa. M.J. Mu1JIMOHIIMKOBA
HMHCTHTYT NpUKIaAHBIX HHGOPMALMOHHBIX TEXHOIOT Hii
Jducuuniauna “Ananau3 nanabix B UB”
I'pynna: Cemectp: 2
Buaer Ne 7

1. TexHonoruu o0paboTku O6osbIIMX JqaHHBIX: MapReduce,
2. Knaccudukanums I10 B o6nactn Data Mining u KDD.

Hoanucy npenogaBaTeis IMoanuck 3aBenyrouero kageapoi

I'po3HeHcKuii rocyiapcTBeHHbINH HeTAHOM TexHUYecKuil yHuUBepcuTeT uM.akaa. M.JI. MuiinoHIuKkoBa
HWHCTUTYT NPUKIATHBIX HH(POPMALMOHHBIX TEXHOJOT Ui
Jucuumiuna “Axann3 1anasix B UB”
I'pynna: Cemectp: 2
Buaer Ne 8

1. JInma, ygactBytomue B M”H(GOpMaIHOHHOM MOJIETUPOBAHHH.
2. Texnonoruu 00padboTku 6osbIMX JqaHHBIX: NoSQL,

Hoanucey npenoagaBaTeis IHoanuce 3aBenyromero kageapoi

I'po3HeHckmii rocyiapcTBeHHbIN He(PTAHOM TeXHMYecKMil yHuBepcuTeT um.akaa. M.J. Mu1JiMoOHIIMKOBA
HMHCeTHTYT NpUKIaAHBIX HHOPMALIMOHHBIX TEXHOIOT i
Jducuuniuna “Ananau3 nanabix B UB”
I'pynna: Cemectp: 2
Buner Ne 9

1. Meronuka n3pneuenns 3Hanuii Knowledge Discovery in Databases (KDD). Oramer KDD.
2. Texnosnoruu 00padboTku OonbIMX qaHHBIX: MapReduce,

Hoanuck npenogaBaTeIst Ioanuck 3aBenyromero kadeapoi




I'po3nenckmii rocyaapcTBeHHbIN He(PTAHOM TeXHMYecKMil yHuBepcuTeT uM.akaa. M.J. Mu1JIMOHIIMKOBA
HMHCTHTYT NpUKIaAHBIX HHGOPMALMOHHBIX TEXHOIOT Hii
Jducuuniauna “Ananau3 nanibix B Ub”
I'pynna: Cemectp: 2

Buier Ne 10
1. Dranbl npoBecHUs Ki1acCU(UKAITUH.

2. TexHnonoruu o0padboTku O6osbMX qaHHbIX: Hadoop, R.
Hoanucy npenogaBaTeis IMoanuck 3aBenyrouero kageapoi

I'po3Henckmii rocygapcTBeHHbIN He(PTAHOM TeXHMYecKMil yHuBepcuTeT um.akaa. M.J. MuiinoHmmukoBa
HWucTuTyT NpUKJIagHLIX HHGOPMALUOHHBIX TEXHOIOTHI
Jducuumiuna “Axanau3 ganabix B UB”
I'pynna: Cemectp: 2
Buier Ne 11
1. IHpopMaiMOHHBIH TOAXO0A K MOACINPOBAHUIO.
2. Texnonoruu o0padboTku 6osbmMX JqaHHBIX: NoSQL,

Hoanucey npenogaBaTeis Hoanuce 3aBenyromero kageapoi

I'po3Henckmii rocyiapcTBeHHbIN He(PTAHOM TeXHMYecKMil yHuBepcuTeT um.akaa. M.J. Mu1JIMOHIIMKOBA
HMHCTHTYT NpUKIAAHBIX HHPOPMAIMOHHBIX TeXHOJIOT Hii
Jducuuniauna “Ananau3 nanabix B UB”
I'pynna: Cemectp: 2

Buaer Ne 12
1. O630p MeTOI0B KJIaCCU(DUKAITUU U PETPECCUH.

2. MH(popMaMoHHbIH M0X0/] K MOJEIHPOBAHUIO.
Hoanucy npenogaBaTeis IMoanuck 3aBenyrouero kageapoi

I'po3HeHcKuii rocyiapcTBeHHbINH HeTAHOM TexHUYecKuil yHuUBepcuTeT uM.akaa. M.JI. MuiinoHIuKkoBa
HWHCTUTYT NPUKIATHBIX HH(POPMALMOHHBIX TEXHOJOT Ui
Jducuunmiuna “Ananus nanabix B UB”
I'pynna: Cemectp: 2
Buier Ne 13

1. Meronnka uzsneuenus 3Hanni Knowledge Discovery in Databases (KDD). Oranst KDD.
2. Kitacrepusanus ¢ moMOLIbI0 caMOOpraHu3yomeics kapTsl Koxonena

Hoanucey npenoaaBaTeis IHoanuce 3aBenyromero kageapoi

I'po3HeHckmii rocyiapcTBeHHbIN He(PTAHOM TeXHMYecKMil yHuBepcuTeT um.akaa. M.J. Mu1JiMoOHIIMKOBA
HMHCeTHTYT NpUKIaAHBIX HHOPMALIMOHHBIX TEXHOIOT i
Jducuuniuna “Ananau3 nanabix B UB”
I'pynna: Cemectp: 2
Buaer Ne 14
1. busnec-pemenns ¢ moMomsio anroputMos Data Mining.
2. TexHonoruu 00padboTku OonbIIMX qaHHBIX: MapReduce,

Hoanuck npenogaBaTeIst Ioanuck 3aBenyromero kadeapoi




I'po3nenckmii rocyiapcTBeHHbI He(PTAHOM TeXxHMYecKMil yHUBepcuTeT uM.akaa. M.J. MunanoHmmnkoBa
HNHcTHTYT NpUKJIagHBIX MHGOPMALTHOHHBIX TEXHOIOT Wil
JAucuuninuna “Ananus nanabix B UB”
I'pynna: Cemectp: 2
Buner Ne 15
1. Onpenenenne 3HAYNMOCTH U TIOJIE3HOCTH aCCOIMATHBHBIX MTPABHJI, TOKA3aTEIH UX XapaKTePU3YIOIINE.
2. JIuna, yuacTBytonye B ”HPOPMaIIMOHHOM MOJEINPOBAHUH.

Hoanucy npenogaBarTeis IMoanuck 3aBenyroumero kapenpoi




