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1. leap ¥ nIaHUPYeMble Pe3yJbTAaThl 0CBOEHHUS THCHHMIIIMHBI

[enbro 0OcBOEHUS AUCHUILINHBI SBJSETCS POPMUPOBAHUE CIACAYIOIUX KOMITETECHIIUI:

—IIK-3 — CnocobeH OCYIIECTBIISATh HAYYHO-HCCIEIOBATEIbCKUE U OIBITHO-
KOHCTPYKTOPCKHE pa3pabOTKHU KakK MPH MCCIEI0BAHUU CAMOCTOSITENIbHBIX TEM, TaK U pa3paboTKu
10 TEMaTUKE OpraHU3aliH.

Pe3ynbraramMu 0CBOEHUS IHMCUUIUIMHBI SBISIOTCS CIEIYIOIINE MHAUKATOPBI TOCTHKEHUS
KOMIIETEHLIHM:

HIIK-3.1 YmeeT ocymiecTBIATh MPOBEACHUE pabOT Mo 00pabOTKe W aHAIM3y Hay4dHO-
TEXHUYECKOH MH(OpMAIMK U Pe3yIbTaTOB HUCCIIEIOBAHU.

2. 3aga4uy ocBOECHHS JUCIHUILIHHDI

— U3yYUTh OCHOBHBIE MOJIETIN U METO/IbI pa3pabOTKU JaHHbIX;

— Hay4UTbCs IPUMEHATh yKa3aHHbIE MOJIEIM U METO/Ibl, a TAKXKE IPOrpaMMHBIE CPE/CTBA,
B KOTOPBIX OHU PEAIN30BaHbI;

— IPUOOPECTH OMBIT aHAIU3a PEAIbHBIX JAHHBIX C IIOMOLIbIO U3YYEHHBIX METOJIOB.

3. MecTo AUCUMIIMHBI B CTPYKTYpe 00pa30BaTe/IbHOM MPOrpaMMbl

JlucuumiuHa OTHOCHTCS K dYacTh 00pa3oBaTeNbHON MporpaMMmbl, (QopMUpyeMon
y4acTHUKaMHU OOpa30BaTEIbHBIX OTHOLICHWM, TpeiaracTcs OOydJalomuMcss Ha BbIOOD.
JucnuniuHa BXOAUT B MOAYIH "BBelieHne B MICKyCCTBEHHBIN HHTEIIJICKT" .

4. Cemectp(bl) ocBOeHMS M (hpopMa(bl) NPOMEKYTOYHOI aTTeCTALMHU N0 JMCHUIIIHHE

[IaThIi1 cemecTp, 3a4eT C OLICHKOM

5. BxoaHblie TpeﬁoBal—[l/Iﬂ AJI OCBOCHUSA JUCHUIIJIUHBI

HJ’IH yYCHICHMIHOTO OCBOCHHUA IUCHUIIJIMHBI Tpe6yroTc;1 PE3YIbTAaThI O6y‘I€HH§I 10
CICOYIOUM AUCHUIITIMHAM! I/IHTGJ'IJ'IGKTyaJ'II)HBIe CHUCTCMBEI.

6. SI3bIK peanuzanun

Pyccknit

7. O0beM TUCUUILINHBI

OO6m1ast Tpy10€MKOCTh TUCIMIUIUHBI COCTABIIAET 3 3.€., 108 uacoB, U3 KOTOPHIX:
-JIeKIuu: 32 4.
-naboparopusie: 16 4.
B TOM YHCIIe TPaKTHYeCKas MOATrOTOBKa: 16 u.
O6beM caMOoCTOATENbHON padOThI CTYIEHTA ONpeeNieH YI4EOHbBIM IJIAHOM.

8. Conep:xkaHue IMCUUILUIMHBI, CTPYKTYPUPOBAaHHOE M0 TeMaM

Tema 1. OcHOBHBIE TPOOIEMBI TOCTPOEHUSI CUCTEM

Kparkoe conepkaHue TeMbl. AKTyadbHOCTb, 0a30Basi TEPMHUHOJOTMS M TEHICHLIUU
pazButua. OCHOBHbIE 3aJauyd, OTanbl W KIacCU(pUKalKMi METOJOB aHalu3a JaHHBIX.
[IpenBaputensHas  oOpaboTka  naHHbIX. Knaccudukanms.  Perpeccus.  Acconmanms,
NOCJIEI0BaTeNNbHAS  acCOLMAllisA, AaHOMAJWMU M BHU3yalu3auus. BpIcokonpon3BoauTENbHAS
00paboTka gaHHbIX. [IporpaMMHbIe Cpe/ibl A1 MHTEUIEKTYaIbHOIO aHaIM3a JaHHbIX.

Tema 2. IIpeaBaputensHast 06paboTka qaHHbIX. Kitaccuduxanms

Kpatkoe conepxanue TeMbl. OCHOBHBIE METO/IbI U MIpeIBApUTENIbHAS 00pabOTKa JaHHbBIX.
OnTtuMuzanusi TPU3HAKOBOIO IMPOCTPAHCTBAa 0e3 TpaHChOpMalMK MPOCTPAHCTBA MPU3HAKOB.
Kontponupyemass HenmapameTpuueckas HeipocereBas kinaccudukamusa. Kmaccudukamms mo



METOJly MAIlIMHBI ONOPHBIX BEKTOpOB. JlepeBbs pemenuil. Paznen 3. Perpeccus. Acconuanus,
MOCJIEIOBATEIbHAs acCOLMalns, aHOMalnuu W Bu3yanusauus. [lonstue perpeccun. OCHOBHBIE
3Tanbl PErpecCUOHHOro aHanu3a. OnucaHue aJropuTMa accouuanuu. AJITOPUTMBI CEMENCTBA
«Anpuopuy». Anroput™m GSP. OO6HapykeHHEe aHOMAJIUK U METO/Ibl BU3yaIHU3aIlHiH.

Tema 3. Perpeccus. Accommanus, mocjel0BaTe/IbHasg accolyalys, aHOMaluu |
BU3YalIHU3aus

Kpatkoe conepxanue tembl. llonsrue perpeccuu. OCHOBHBIE 3Talbl PErpPEeCCHOHHOIO
aHaiinza. OnucaHue alropuTMa accouuanuu. AJITOPUTMBI CEMEMCTBA «ANpHOPU». AJITOPUTM
GSP. O6HapyxeHre aHOMAJIUK 1 METO/Ibl BU3yaIHU3aIlHH.

Tewma 4. Bricokornpon3BoauTenbHas 00padoTKa JaHHBIX

Kpatkoe conepxxanue Ttembl. I[IpuHIMIBI OpraHU3aluy  BBICOKOIPOU3BOAUTEIIBHBIX
BblunciaeHuii. SMP-cucrembl. Mogenn mnapaienbHblX — BbluMcieHud MPMD, SPMD.
[IporpammubIe Cpeibl 1711 MHTEUICKTYaIbHOTO aHAIN3a JAHHBIX.

9. Tekymmii KOHTPOJIb IO IUCHUILIHHE

Tekylmuii KOHTPOJIb MO AUCUUIUIMHE MPOBOJUTCA HA OCHOBE KOHTPOJIA MOCEUIAEMOCTH,
COCTaBIICHUS U 3aIIMUTHI pedepaToB, pabOTHI Ha/l IPYIIOBBIM MTPOEKTOM U PUKCHUpYeTCs B hopMme
KOHTPOJIbHOM TOYKH HE MEHEE OJTHOTO pa3a B CEMECTP.

Tunosele 3agaHus 1J11 NPOBEACHUS TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH O TUCLUILINHE:

Pedepar (Ha cormmacoBannyro temy). K pedepary HeoOX0auMO cienaTh Mpe3eHTAIHIO.

[Ipumeps! Tem:

CoBpeMeHHBIE HEHpOHHBIE ceTH B 00paboTKe JaHHBIX (M300paKeHUH, BHIEO,
TEXHOJIOTHYECKHUX CUTHAIOB, MY3BIKH U T.I1.);

CoBpeMeHHbIe aNTOPUTMBI KJIacCH(PHUKAINU (M300pakeHUH, TEKCTOB U T.I1.);

WNurtennexryansHas o0paboTka JaHHBIX B ... (IPOMBIIIJICHHOCTH, MEIUIIMHE, OU3Hece,
MHAYCTPUHU pa3BJI€UEHUH, 10cyra u ap.);

N3BiieueHne 3HaHUM U3 TEKCTOB;

JleTekTpOBaHKE aHOMAJIU;

Pa3HOBUIHOCTH CBEPTOYHBIX HEMPOHHBIX CETEM;

WHTennextyaibHble aITOPUTMBI B paHHEH IMAarHOCTUKE 3a00JI€BaHU;

WHTennexTyaabHble aITOPUTMBI B IEPCOHATTM3UPOBAHHON MEIULIMHE;

NHuTennexryanbHble aITOPUTMbI B pOOOTOTEXHHUKE, TPAHCIIOPTHBIX CUCTEMAX U T.IL.;

WHTennekTyanbHble alrTOPUTMBI B OAHKOBCKOM JIeJie/CTpaXxOBaHUH/ . . .;

[Ipoexkt (Ha corjmacoBaHHyr0 TeMy). Peanm3zoBarb HEOOJBIIOW MPOEKT IO
MHTEJUIEKTyaJIbHOM 00paboTKe MaHHBIX C MCHOJb30BaHHMEM cpeabl RapidMiner niam ogHoro us
A3BIKOB MporpammupoBanust (Hanpumep, Python, R), ¢ BO3MOXHBIM HCHOJB30BaHUEM
00IIeTOCTYMHBIX 0a3 JaHHBIX (MM JAHHBIX U3 UHBIX UCTOYHUKOB).

Oransl peaqu3alnuy MpoeKTa:

ITouck n moAroroBka Habopa JaHHBIX;

Pa3paboTka TeXHHUECKOTO 3aJaHMUs;

[TunoTHas peanuszanus OJHOW MOJENHU, BBIOOP METPUKU U OLEHKA TOYHOCTHU ((pukcanus
MOJIyY€HHOW TOYHOCTH Ha 3TOM JTare);

Peanuzanus BceX NMyHKTOB TEXHUYECKOIO 3aJaHMs, HACTPONKa MapaMETpPOB MOJEINEH,
OIICHKa TOYHOCTH (TOYHOCTb, MOJYYEHHAss Ha 3TOM JTale JoJKHAa OBITh OOJbIIe YeM Ha
MPEIbIIYIIEM):

[ToaroroBka otyera (C omMcCaHWEM MPEIMETHON 00JIaCTH, BBHIOPAHHBIX AJITOPUTMOB U
napaMeTpoB MoJIeNIel), TPe3eHTAIlH, TyOJIUYHas 3aIUTa POEKTa;

Kaxnpii CTymeHT pealn3yeT WHAMBUAYAIbHBIM WIA TPYIIIOBOM HPOEKT Kak
M0CJIEI0BATEIBHOCTD J1a00PaTOPHBIX paboT:



JlaboparopHast pabora Nel. MHnuBHuayanpHOE 3aJaHUE MO TeMe «AHAIU3 MPEeIMETHOU
obnactu, popMyIupoBKa LieJeil U 3a7ad uccieaoBanus. M3pneueHrne U nepBUYHOE COXpaHEHUE
JAHHBIX.

enb paboThl — HayuyuTh CTYACHTOB pEIlaTh 33/a4d aHalIM3a MpeIMETHOM olnacTu, ee
aJanTalMyd Ui METOJAOB aHaju3a JaHHBIX C YYeTOM MPHHIUMHUAIBHBIX OCOOCHHOCTEH
peIMETHOM 00JIacTH.

JlaboparopHast pabora Ne2. MumuBuayanpHOe 3amanue 1o Teme «lIpenBapurenbHas
00paboTKa JaHHBIX: OUUCTKA, HHTETpaIlHs, IPeoOpa3oBaHUEy.

Lenp paboThl — HAy4UTh CTYIEHTOB peUIaTh 3aJauyd NpeABapUTENbHOH 00pabOoTKH
JTAHHBIX, MPEANOoJararwel TPyI0eMKYI MPOLUEAYPY OYHUCTKH (HMCKIIOYEHHE MPOTHBOPEUUIA,
CIIy4aifHBIX BEIOPOCOB M ITOMEX, IPOIYCKOB), MHTETpaluu (00 beIMHEHHIE JaHHBIX U3 HECKOIBKHX
BO3MOXXHBIX HCTOYHHUKOB B OJIHOM XpaHWUJUINE), MpeoOpa3oBaHusl (MOXKET BKIIOYATh
arperupoBaHUe M CKATHE JAHHBIX, JUCKPETU3ALNIO aTpUOYTOB M COKpAILlEHUE Pa3sMEPHOCTH U
T.IL.).

JlaboparopHast padora Ne3. MumuBumyansHoe 3amaHue mo Teme «ComaepikarenbHbIN
aHaJIM3 TaHHBIX MeTogamu Data Miningy.

Lenp paboTbl — HAYYUTh CTYACHTOB OOOCHOBAHHO NPUMEHSTH O0a30BbIE METOJBI
MHTEJJICKTYaJIbHOTO aHaN3a JaHHbBIX, YYUTHIBasi 0OCOOEHHOCTH KaK TEOPETUUYECKOTO MOCTPOSHUS
IPUMEHSIEMbIX METO/I0B, TAK U BHIOPAHHOM MPEIMETHOM 001acTH.

Jlaboparopuass pabota Ned4. MunuBuiayanpHOe 3afaHue 1o Teme «Busyanuzanus u
MHTEPIIPETALUS I0OJIYYEHHBIX PE3YJIbTAaTOB.

Lenp paGoTbl — HAYYUTh CTYJACHTOB BBIMOJHATH BU3YAIU3ALHUI0 U UHTEPIpPETALUS
MOJIYYCHHBIX PE3YJIbTATOB B BUJIE, IPUTOITHOM JJIs IPUHATUS YIIPABICHUECKUX PEIICHUH.

HpI/IMepr TEM IJId CaMOCTOATCIIbHOTO U3YUCHUA:

. HeiipocereBble MeTOABI aHalN3a AAHHBIX, CBEPTOUHbIE ceTH (convolution neural
networks). riryouaHOe 00y4enue (deep learning).

. MeTop1 MHTEIIEKTYabHOTO aHanu3a Meana (social media data mining).

. MeToapl MaTMHHOTO 00yUYeHUs B 3a/1a4ax (PMHAHCOBOM aHAIUTHKH.

. Mertoabl MamMHHOTO 00y4YeHMS B 3aJjauax paHHEH METUIIMHCKON IUarHOCTUKU.

. Kom0OunupoBanue Mozeneit B aHau3e JaHHbIX, OyCTHHT.

. Merton aHanu3a He3aBHUCUMBIX KOMIIOHEHT (independent component analysis).

. MeToap! BU3yalu3aliy JaHHBIX BBICOKOH pa3MEPHOCTH.

[IpakTHyeckasi MOATOTOBKA OILIEHUBAETCS MO Pe3yabTaTaM BBIMOJHEHHBIX J1a00paTOPHBIX
pabor.
10. lMopsi1ok nMpoBeAeHUs] U KPUTEPUH OLIEHUBAHUSA MPOMEKYTOYHOM aTTecTaluu

Teopernueckue u mpakTUdecKue pe3ynbTaTsl popmupyrores kommereHusivu UTTK-3.1
pe3ysibTaTaMu 00y4eHUs!:

Bua oueHo4Horo cpeacraa

Irtansl GOPMUPOBAHHUA KOMIIETEHIUI Koa n HanmenoBanue .
Ne (TecTsbl, 3a1aHMs1, KEHCHI, BOIPOCHI U
(pa3aenbl AMCHUILINHBI) pe3yJ1bTaTOB 00y4YeHH D))
Paznen 1. OcHoBHBIE TPOOIEMBI Pedepar, naboparopHbie
9
L. | nocrpoenns cucrem OP-3.1.1, OP-3.1.2.

paboThI, MPOEKT

Paznen 2. IlpenBapurenbHas
2. | 06paboTKa TaHHBIX.
Kiaccudukanms.

OP-3.1.1, OP-3.1.2. OP- | Pedepar, mabopaTopHbie
3.1.3 paboThI, MPOEKT

Pazgen 3. Perpeccusi.
Accommanus, nocnenoparensHas | OP-3.1.1, OP-3.1.2. OP- | Pedepar, maboparopHbie
accoluanus, aHoMaJluy u 3.1.3 paboThI, MPOEKT

BU3YyaJIM3aIusl.




Paznen 4.
BricokonpousBoauTenbHas
00paboTKa TaHHBIX. OP-3.1.1, OP-3.1.2. OP- | Pedepar, nabopaTopHbie
[Iporpammusie cpensl s 3.1.3 paboThI, TPOSKT
MHTEJUIEKTYaJlbHOTO aHan3a
JTAHHBIX.

3ayeT ¢ OLEHKOM B ISITOM CEMECTPE ITPOBOIUTCS B TUCbMEHHON popme 1o buseram. buner

COJICPKHT JBa TeOpeTUdYecKux Borpoca. [IpogomkuTtensHoCTh 3aueTa 1,5 gaca.
ITpuMepHBIii IepedeHb TEOPETUUYECKUX BOIIPOCOB:
OCHOBHBIE TIOHATHS, TEPMUHOJIOTHS;
Data Mining / Data Science;
Big Data (ocHOBHBIE ITOHSATHS U CBOMCTBA);
Jlenykuus u MHIyKINS;
WHTeuieKkTyanbHbIN aHaIM3 JaHHBIX B OM3HECe IpUMeEphl IPUMEHEHMS,;
WHTemuiekTyanbHbli aHaIU3 JaHHBIX B PELICHUH CIOXKHBIX IPUKIIAJAHBIX 3a/1a4;
WHTeiekTyanbHbIN aHaIU3 JaHHBIX B paHHEH JUarHOCTHKE OMACHBIX 3a00JIeBaHMIA;
MHTemiekTyanbHbIN aHaIU3 JaHHBIX B MHIyCTPUAIbHOM IPETUKTUBHON aHAIUTUKE;
OcHOBHBIE 3371auy U KJ1acCU(UKALMS METO/I0B aHAIN3a JaHHbIX;

. IlpuHIMNIIaNEHBIE OCHOBBI MAIIUHHOTO O0YYEHUS;

. IlpenBapurensHast 00pabOTKa JaHHBIX;

. OnTuMu3anys NPU3HAKOBOTO MPOCTPAHCTBA,

. ITocranoBka 3a1aun Kj1accu(pUKaluy;

. Kortponupyemast HenapameTpuieckas Kiaccuukaius;

. Korrponupyemast HenapameTpuieckas HelpoceTeBasi KIIacCH(PHKAIIHS;

. Kimaccudukarus mo MeTory MaImHbI OTIOPHBIX BEKTOPOB;

. JlepeBbs pelIeHumi;

. Hekontponupyemas knaccuduxaius (KiacTepusaius);

. Perpeccust (moHsiTHE perpeccur, OCHOBHBIE ATAITBI PETPECCHOHHOTO aHAIIN3a, METOIBI
BOCCTaHOBJICHUS PETPECCHH);

20. Acconmanus;

21. IlocnenoBarenbHas accorpanyus (aaropuTMbl ceMeicTBa «Anpuopu», anroputm GSP);

22. MHOroypoBHeBO€ MalllMHHOE 00yueHHe (OyTCTPINIUHT, OTTHHT, CTEKUHT, OYCTUHT);

23. O6HapyxeHHe aHOMaluii;

24. Buzyanuzanus B Data Mining;

25. OyHKIUY aKTUBAIUY;

26. OCHOBHBIE THIIBI HCKYCCTBEHHBIX HEHPOHHBIX CETEH;

27. CBepTOUHbIe HEHPOHHBIE CETH;

28. Cpenpbl 1 GpeiMBOPKU TTTyOMHHOTO 00Yy4EHUS;

29. OcHOBHBIE 3a/1a4¥ 00paOOTKH TEKCTA;

30. Dramsl mpeaBapuTENEHON 00Pa0OTKU TEKCTA;

31. MeTpuku KayecTBa Kiraccu(hUKaIHH;

32. T'mniotesa A/B, Kanma-unnexc cornmacus, ROC-kpuBas;

33. MeTpuka kKadecTBa MPOTrHO3a BPEMEHHOTO PS/Ia;

34. MeTpuku KauecTBa KJIaCTepU3aIiH;

35. [IprHIHUTTEI BEICOKOTIPOU3BOANTEIBHBIX BEIYUCICHHIA;

36. OcoOEHHOCTH MTOCTPOSHHSI BEIYMCIIUTEIBHOTO KIIACTEPa;

37. Cpenpl 1 MHCTPYMEHTHI BBICOKOITPOU3BOIUTEILHBIX BHIYHCIICHUH;
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38. UnctpymenTsl data mining.

Pe3y.]'II>TaTI)I 3a4y€ra C OHGHKOP'I OIMPCACIIAOTCA OLCHKaAMH «OTJIUYHO», «XOPOIIO)»,
«YHAOBJICTBOPUTCIIBHOY», KHCYAOBJICTBOPUTCILHO.

HJ’I?I OIICHKM JOTaIllOB OCBOCHHA KOMIICTCHIIMU HCIIOJIB3YCTCA 6aHHBHO'pCﬁTHHFOBaH
CHUCTCMA OLICHUBAHUA

o MaxkcuManbHBIH OuneHuBaeMas
DJIeMEHTHI Y4eOHOM
0aJ1 ¢ Haygana KOMIIETEHIUS
eI TEILHOCTH
cemecTpa
Pedepar mo Teme ¢ 20 TK-3
Mpe3eHTaluen
Peanuszanus npoekra 40 TK-3
Ornpoc Ha 3aHATUSIX 10 IK-3
3a4eT ¢ OLEHKOMN 30 IK-3

CYMMa 6ann013, Ha6paHHa51 CTYACHTOM B TCUCHUC CCMECTPAa U HaA 3a4YC€TC C OHCHKOﬁ,
MEPCBOAUTCA B OLICHKY HpOMe)KYTOqHOI\/JI arreéCralun yCrieBa€MOCTU CTyJACHTA I10 HpHBGI{CHHOfI
HWXKC IIKaJIC.

Ilepecuer 0a/110B B OLIEHKH /JIsl IPOMEKYTOYHOM ATTECTAIUMN

basel Ha 1aTy KOHTPOJIBHOW TOYKH Onenka
= 90% oT makcumarbHOM cyMMbl 6annos 5
Ot 70% 10 89% OT MakcHUMaJbHOM CyMMBI OalIoOB 4
Ot 60% 1o 69% ot MakcUMaJIbHOW CyMMBbI 0aJIOB
< 60% OT MakcUMalbHOI CyMMbI OaJIJIOB 2

11. YyeOHO-MeTOAMYECKOE 00ecIIeueHue

a) DJEeKTPOHHBIN y4eOHBIH Kypc [0 AUCHUIUIMHE B JIEKTPOHHOM YHUBepcuTeTe «Moodle»
0) OleHOYHBIE MaTepHalibl TEKYHIETO KOHTPOJISI M TMPOMEXKYTOYHOM aTTECTAllUM I10
JUCLIUILUINHE.

12. Mlepeyens y4yeOHOIi TUTEpaTYyphI U pecypcoB ceTu UHTEepHeT

a) OCHOBHaAa4 JIMTCpATypa:

— 3amatuH A.B. BBeneHune B MHTEIUIEKTyallbHBIM aHaAIM3 TaHHBIX : yueOHOe mocodue /A.
B. 3amsarun. - Tomck : U3parensckuit Jlom TomMckoro rocyapcTBeHHOTo yHuBepcuteTa , 2016. -
118 c. — URL: http://vital.lib.tsu.ru/vital/access/manager/Repository/vtls:000529594.-1

— Pocket Data Mining electronic resource : Big Data on Small Devices / by Mohamed
Medhat Gaber, Frederic Stahl, Jodo Bartolo Gomes. - Cham : : Springer International Publishing
. - Imprint: Springer, , 2014. - 108 p. — URL.: http://dx.doi.org/10.1007/978-3-319-02711.-1

- Principles of Data Mining electronic resource /by Max Bramer. - London : Springer
London : Imprint: Springer, 2013. - 440 p. — URL.: http://dx.doi.org/10.1007/978-1-4471-4884-5

0) OTOTHHUTENBHAS JTUTEPATYpa;



— Principles of Data Mining electronic resource /by Max Bramer.Bramer, Max. London : :
Springer London :: Imprint: Springer, 2013, X1V, 440 p. [DaekTponnsiii pecypc]. — Pexum
nocryma: http://dx.doi.org/10.1007/978-1-4471-4884-5.

— Pocket Data Mining electronic resource : Big Data on Small Devices / /by Mohamed
Medhat Gaber, Frederic Stahl, Jodo Bartolo Gomes.Gaber, Mohamed Medhat. Cham : : Springer
International Publishing : : Imprint: Springer, , 2014. 1X, 108 p. [DaexTponHsIii pecypc]. — Pexum
nocryna: http://dx.doi.org/10.1007/978-3-319-02711-1.

— MupkuH b. I'. BBeieHre B aHalu3 JaHHBIX : y4eOHUK U IPAKTUKYM 1 OakajiaBpyuara u
MarucTpatypsl : [[Ji1 CTYIEHTOB BY30B, OOyYalONmIMXCA [0 WHXXCHEPHO-TEXHUYCCKHUM,
€CTCCTBEHHO-HAYYHBIM W 3KOHOMHWYECKNM HallpaBJICHUAM U cneunaanocmM] /b. T. MI/IpKI/IH )
"Bricmias mkona s3koHOMUKH" HalnoHanabHBIN HccaeaoBaTelIbCKuid yHUBEpCUTET. — MockBa :
Opaiit , 2015. - 173 c.

— Kynanue A.Il. Metoapl M cpeacTBa KOMIUIEKCHOTO aHAJIM3a JAaHHBIX @ ydeOHOe
nocobue. — Mockga : @opywm [u 1p.], 2014. — 511 c.

13. Ilepeyenb HHPOPMALMOHHBIX TEXHOJIOTHA

a) JIMIIEH3UOHHOE U CBOOOIHO PACTIPOCTPAHIEMOE MPOrPaAMMHOE 00ECTICUCHHE:
— C, C++, C#, Python, R-Studio, Rapid Miner, MS Azure;

0) npodeccuoHanbHble 6a3bl JaAHHBIX:

— Data Mining for Service electronic. Berlin, Heidelberg, Imprint: Springer, Springer
eBooks VIII, 291 p. 2014 (edited by Katsutoshi Yada) [Dnextponnsiii pecypc]. — Pexxum moctyna:
http://dx.doi.org/10.1007/978-3-642-45252-9

— Data Mining for Geoinformatics electronic resource : Methods and Applications / /edited
by Guido Cervone, Jessica Lin, Nigel Waters. New York, NY : : Springer New York : : Imprint:
Springer, , 2014, 166 p. [Dnekrponubiii  pecypc]. — Pexum  mocryna:
http://dx.doi.org/10.1007/978-1-4614-7669-6

14. MaTepuaabHO-TeXHHYECKOe obecrieyeHme

Jns  MaTepuaabHO-TEXHMYECKOTO OOecreueHus JAUCLUUIUIMHBI —Tpedyercss Haludue
KOMITbIOTEPHOM TEXHUKH C YCTAaHOBJIEHHBIM COOTBETCTBYIOIIMM IPOTrPaMMHBIM 00eCIieueHHUEM U
Jpyroro o00pyn0BaHMsl, NOJAEP>KUBAOLIETO IPOBEACHUE IPE3EHTALNMN, IOCTPOSHUE TPOEKTHON
JIOKYMEHTAlMH, BBIXOJ B CETh VIHTEpHET.

15. Undopmanus o paspadorunkax

3amatuH AnekcaHjp BraaumupoBud, 1-p TEXH. HayK, mpodeccop, 3aBeayromuil kadeapoi
TeopeTndeckux ocHoB nHpopmatuku TI'Y, nupexrop UTIMKH.





