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1. leap ¥ nIaHUPYeMble Pe3yJbTAaThl 0CBOEHHUS THCHHMIIIMHBI

[enbio 0OcBOEHUS AUCHUILINHBI SBJSETCS POPMUPOBAHUE CIEAYIOIUX KOMITETEHIUI:

—IIK-3 — CnocobeH OCYIIECTBIISATh HAYYHO-HCCIEIOBATEIbCKUE U OIBITHO-
KOHCTPYKTOpPCKHE pa3pabOTKHU Kak MPH UCCIEI0BAHUU CAMOCTOSITENILHBIX 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. 3agauy ocBOEHHS JUCIHUILINHBI

— U3Yy4YUTHh OCHOBHBIC MOACIIN U MCTOABI pa3pa60TKH JaHHBIX

— HAYYUTBCA IPUMCHATHL YKa3aHHBIE MOACIM MW METOJABI, a TakKXE IPOrpaMMHBIC
CpCACTBA, B KOTOPBIX OHU PCAJIM30BAHLI;

- HpI/IO6peCTI/I OIIBIT aHaJIn3a pC€aJIbHbBIX JAaHHBIX C IIOMOMIBIO U3YYCHHBIX METOJ0B.

3. MecTo AUCUMIIMHBI B CTPYKTYpe 00pa30BaTe/IbHOM MPOrpaMMbl

JlucuumiuHa OTHOCHTCS K dYacTh 00pa3oBaTeNbHON MporpaMMmbl, (QopMUpyeMon
y4acTHUKaMHU OOpa30BaTEIbHBIX OTHOLICHWM, TpeiaracTcs OOydJalomuMcss Ha BbIOOD.
JucnuninHa BXOAUT B MOAYIH "BBelieHne B MICKYCCTBEHHBIN HHTEIICKT" .

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
CICAYIOUM ANCHUITIMHAM: I/IHTGJIJIGKTyaJII)HI)IG CHUCTCMBI.

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 TTPaKTHYeCKasi MOATOToBKa: 0 U.
O06beM caMOoCTOATENbHON padOThI CTY/IEHTA ONpeAeeH YIEeOHbIM IJIAHOM.

8. Conep:xkaHue IMCHUILVIMHBI, CTPYKTYPUPOBaHHOE M0 TeMaM

Tema 1. OcHOBHBIE ITPOOIEMBI TOCTPOEHUSI CUCTEM

Kparkoe conepkaHue TeMbl. AKTyadbHOCTb, 0a30Basi TEPMHUHOJOTMS M TEHICHLIUU
pazButusa. OCHOBHbIE 3aJayd, OTanmbl W KIacCUPHUKalUMsi METOJOB aHalu3a JaHHbBIX.
[IpenBaputensHas  oOpaboTka  naHHbIX. Knaccudukanms.  Perpeccus.  Acconmanms,
NOCJIEI0BaTeNNbHAS  acCOLMAllisA, AaHOMAJWMU M BHU3yalu3auus. BpIcokonpon3BoauTENbHAS
00paboTka gaHHbIX. [IporpaMMHbIe Cpe/ibl A1 MHTEUIEKTYaIbHOIO aHaIM3a JaHHbIX.

Tema 2. IIpeaBaputensHast 00paboTka qaHHbIX. Kitaccuduxanms

Kpatkoe conepxanue TeMbl. OCHOBHBIE METO/IbI U MIpeIBApUTENIbHAS 00pabOTKa JaHHbBIX.
OnTtuMuzanusi TPU3HAKOBOIO IMPOCTPAHCTBAa 0e3 TpaHChOpMalMK MPOCTPAHCTBA MPU3HAKOB.
Kontponmupyemass HenmapameTpuueckas HeipocereBas kinaccuukanus. Kiaccudukamms 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 «AnpHOpH». AJITOPUTM
GSP. O6HapyxeHre aHOMAJIUK 1 METO/Ibl BU3yaIHU3aIlHH.

Tewma 4. Bricokornpon3BoauTenbHas 00padoTKa JaHHBIX

Kpatkoe conepxxanue Ttembl. I[IpuHIMIBI OpraHU3aluy  BBICOKOIPOU3BOAUTEIIBHBIX
BbluncieHuii. SMP-cucremsl. Mogenn mnapaiienbHblXx —BblumcieHud  MPMD, SPMD.
[IporpammubIe Cpeibl 1711 MHTEUICKTYaIbHOTO aHAIN3a JAHHBIX.

9. Tekymmii KOHTPOJIb IO IUCHUILIHHE

Tekylmuii KOHTPOJb MO AUCUUILUIMHE MPOBOJUTCS HA OCHOBE KOHTPOJIS MOCEHIAEMOCTH,
COCTaBIICHUS U 3aIIUTHI pedepaToB, pabOTHI Ha/l IPYIIIOBBIM MTPOEKTOM U PUKCUpyeTCs B hopMme
KOHTPOJIbHOM TOYKH HE MEHEE OJTHOTO pa3a B CEMECTP.

TunoBble 3aaHus U1l IPOBEICHUS TEKYIETO KOHTPOJIS YCIIEBAEMOCTH MO0 AUCIMILIIUHE:

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

[Ipumeps! Tem:

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

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

WNurtennexryansHas o0paboTka JaHHBIX B ... (IPOMBIIIJICHHOCTH, MEIUIIMHE, OU3Hece,
UHAYCTPUHU pa3BI€UEHUH, 1ocyra u ap.);

W3Bneuenue 3HaHUI 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
MHTEJUIEKTyaJ IbHOM 00paboTKe MaHHBIX ¢ UCHOJb30BaHMEM 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 moAroToBka Habopa JaHHBIX;

Pa3paboTka TeXHMUECKOTO 3aaHMUs;

[TunoTHas peanuszanus OJHOW MOJENHU, BBIOOP METPUKH U OLIEHKA TOYHOCTHU ((puKcanus
MOJIyY€HHOW TOYHOCTH Ha 3TOM JTare);

Peanuzanus BceX NMyHKTOB TEXHUYECKOIO 3aJaHMs, HACTPONKa MapaMETpPOB MOJEINEH,
OIICHKa TOYHOCTH (TOYHOCTb, MOJYYEHHAss Ha 3TOM JTame JoJKHa OBITh OOJbIle 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. MHnuBHuIyanpHOE 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
ajanTanMyd JUIS METOJOB aHaliu3a JAaHHBIX C YYeTOM MPUHIUIHUAIBHBIX O0COOEHHOCTEH
peIMETHOM 00JIacTH.

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

Ilenp paboThl — HAy4uTh CTYACHTOB pENIaTh 3a/adl TMPEIBAPUTEIHLHOW 00paboTKH
JTAHHBIX, MPEANOoJararwel TPyI0eMKYI MPOLUEAYPY OYHUCTKH (HMCKIIOYEHHE MPOTHBOPEUUIA,
CIIy4aifHBIX BBIOPOCOB U TOMEX, MPOMYCKOB), HHTErpanuu (OObEIMHEHUE [AHHBIX W3
HECKOJIbKUX BO3MOXKHBIX MCTOYHHMKOB B OJHOM XpaHWIUIIE), mpeoOpa3oBaHusi (MOKET
BKIIIOYATh arperupoBaHUE W CKATHE MAHHBIX, IUCKPETU3AIMI0 aTPUOYTOB W COKpaIlCHUE

pPa3MEpHOCTH U T.IL.).
JlaboparopHast padora Ne3. MumuBumyansHoe 3amaHue mo Teme «ComaepikarenbHbIN
aHaJ M3 JaHHbIX MeTogamu Data Miningy.
Lenp paboTbl — Hay4yuTh CTYAEHTOB OOOCHOBAaHHO HPUMEHATH Oa30BbIE METO]IbI
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
WHTEPIPETALHS TOJYYCHHBIX PE3yJIbTaTOBY.
Lenp paGoTbl — HAYYUTh CTYJACHTOB BBIMOJHATH BU3YAIU3ALHUI0 U UHTEPIpPETALUS
MOJIYYCHHBIX PE3YJIbTATOB B BUJIE, IPUTOITHOM JJIs IPUHATUS YIIPABICHUECKUX PEIICHUH.

HpI/IMepr TEM IJId CaMOCTOATCIIbHOTO U3YUCHUA:

. HeiipoceTeBrle METOBI aHaaM3a JaHHBIX, cBepTOuHbie ceT (convolution neural
networks). riryouaHOe 00y4enue (deep learning).

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

. MeToapl MAITMHHOTO 00yUYeHHs B 3a/1a49ax (PMHAHCOBOM aHAINTHKH.

. 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.

10. INopsiok NpoBeeHUs] U KPUTEPUH OLlCHUBAHUS MIPOMEKYTOUYHON aTTeCTALUM

Teopernueckne U mpakTU4ecKue pe3yibTatsl Gpopmupyrorcs kommereHmmsamu MITK-3.1
U pe3yJbTaTaMu 00y4YeHHUs:

. Buj oueHo4HOro cpeacraa
Iranbl GopMHUPOBAHUS KOMIIETEHIM A Koa n HaumenoBanmue o
Ne (TecTsl, 3a1aHMsI, KEHCHI, BOPOCHI U
(pa3neJibl AMCUMIIJIMHBI) pe3yJbTaToOB 00y4eHust p.)
Pazgen 1. OcHOBHBIE POOJIEMBI Pedenart. mabopaTopHbie
L. | noempocrns enerent OP-3.1.1, OP-3.1.2. depar, nabopatop
paloThI, MPOEKT
Paznen 2. IlpensapurenbHas
a peABap OP-3.1.1, OP-3.1.2. OP- | Pedepar, mabopaTopHbie
2. | 00paboTKa TaHHBIX.
3.1.3 paboThI, MPOEKT
Knaccudukanus.
Pasnen 3. Perpeccus.
3 Acconmanus, mocnegaosarenpHas | OP-3.1.1, OP-3.1.2. OP- | Pedepar, 1abopatopHbie
" | accouuanusi, aHoOMaJIuu 1 3.1.3 paloThI, MPOEKT
BH3YyaIH3aIusl.
Paznen 4.
A OP-3.1.1, OP-3.1.2. OP- | Pecdepar, nabopaTopHbie
4. | Boicokonpou3BoAUTEIbHAS
3.1.3 paboThL, TPOEKT
00paboTKa JaHHBIX.




[IporpammubIe cpeabl s
HHTCJUICKTYAJIbHOT'O aHaJIN3a
JTAHHBIX.

buner COACPKHUT ABa TCOPETHYCCKUX BOIIPOCA. HpOI[OJ'DKI/ITeJIBHOCTB 3a4ycTra 1,5 qaca.
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3ayer ¢ OLEHKOH B MATOM CEMECTpe MPOBOJIUTCS B MUCBMEHHOH (opme mo Ouieram.

IIpuMepHBIii IEpeYeHb TEOPETUYECKUX BOIIPOCOB:

OcHOBHBIE IOHATHS, TEPMUHOJIOTHS;

Data Mining / Data Science;

Big Data (ocHOBHBIEC IOHSITUS M CBOMCTBA);

Jenykuus u MHIyKIus,

WHTennexTyanbHblii aHaIu3 JaHHBIX B OM3HECE IPUMEPDI IPUMEHEHUS;

WHTemekTyalbHbIi aHAIU3 JaHHBIX B PELICHUU CIIOKHBIX ITPUKIIAIHBIX 3a/1a4;
WHTennexTyanbHbli aHaIu3 JaHHBIX B PAaHHEN JUAarHOCTHUKE ONACHBIX 3a00JIEBAHMUIA;
VHTEmeKTyalIbHbIN aHAIU3 JaHHBIX B HHYCTPUAIBLHON IPEIUKTUBHON aHAIIMTHKE;

OCHOBHBIE 3aJa4u 1 KJIaCCI/I(i)I/IKaI_II/IH MCTOAOB aHaIn3a JaHHBIX,

. [lpyHIIMNIHATBHBIE OCHOBBI MAIIIMHHOTO O0YUEHUS;

. IIpenBapurensHas 00pabOTKa JaHHBIX;

. OnTuMHU3aIus NPU3HAKOBOTO MTPOCTPAHCTBA;

. I[TocranoBka 3aaun Kiaccu(UKaIuy;

. KonTponupyemas Hemapamerpuueckas KiaccupuKaius;

. KonTponupyemas Henapamerpuueckas HelpoceTeBasi KjacCHU(pUKaIus;
. Knmaccudukanus no MeTo1y MalmHbel OIOPHBIX BEKTOPOB,;

. JlepeBbs pelieHuii;

. HexonTponupyemas knaccudukanus (Kiactepusanus);

. Perpeccus (moHsiTue perpeccuu, OCHOBHbIE 3TaIlbl PEIrPECCHOHHOTO aHallN3a, METOIbI

BOCCTAHOBJICHHSI PETPECCHH );
Acconuanmsi;

[TocnenoBarenbHast accorualys (aropuTMbl ceMencTBa «Anpuopu», anroput™m GSP);
MHoroypoBHeBo€e MallIMHHOE 00y4YeHHe (OyTCTPIMIUHT, O3TTHHT, CTEKUHT, OYCTHHT);

OGHapyxeHre aHOMaJIHii;

Busyanuzanus B Data Mining;

OYHKIMY aKTHBAIIWH;

OCHOBHBIE TUITBI UCKYCCTBEHHBIX HEHPOHHBIX CETEH;
CBepTOUYHBbIC HEUPOHHBIC CETH;

Cpensl u ppeiMBOpPKH TTTyOUMHHOTO 00yUYEHUS;
OcHoOBHBIE 337124l 00PaObOTKHU TEKCTA;

Drarnsl NpeBapUTENbHON 00pabOTKH TEKCTa;

MeTtpuku KauecTBa KilaccuPHUKaAIIN;

['unote3a A/B, Kanmna-unaekc cornacusi, ROC-kpuBas;
Mertpuka kauecTBa IpOrH03a BpEMEHHOTO Psijia;
Metpuku kauecTBa KJIacTEepHU3allny;

[IpuHIUITBI BEICOKOTIPOU3BOUTEIBHBIX BEIYMCIICHUI;
Oco0eHHOCTH TTOCTPOCHUS BRIYUCIUTENLHOTO KJIacTepa;
Cpenbl 1 UHCTPYMEHTBI BBICOKOITPOU3BOAUTEIbHBIX BEIUUCIEHUN;
NuctpymenTsl data mining.

PC3YJ'ILT3.TBI 3a4yeTa C OIICHKOM OIMPCACIIAOTCA OLCHKAMU «OTIUYHOY,

«YHAOBJICTBOPUTECIBHOY», KHCYAOBJICTBOPHUTCILHO.

«XOopommo»,




I[HH OLCHKMU JTaIllOB OCBOCHUA KOMIICTCHIIMU HWCIIOJb3YCTCS 6aHHBHO-peﬁTHHFOBaﬂ
CHCTEMA OLICHUBAHUA:

. MaxkcUMaJILHBIN OnennBaeMast
OneMeHTHl y4eOHOH
0ai1 ¢ Hadana KOMIIETEHIUS
JESITEILHOCTH
cemecTpa
Pedepar mo Teme ¢ 20 IK-3
Npe3eHTaluei
Peanuzanus npoekra 40 IK-3
Orpoc Ha 3aHATUAX 10 [1K-3
3ayeT ¢ OLIEHKOM 30 IK-3

CYMMa 6ann03, Ha6paHHa>1 CTYACHTOM B TCUCHHC CEMECTpa M Ha 3a4€TE C OHCHKOﬁ,
MEPEBOAUTCA B OLUCHKY HpOMG)I(yTO‘iHOﬁ arreécralun yCri€Ba€MOCTHU CTyACHTa I10 HpHBCI[CHHOﬁ
HMKC IIKaJIC.

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

bannbl Ha 1aTy KOHTPOIBHON TOYKU Orenka

2 90% oT MakCuMaJbHOM CYMMEI 6AaJIJIOB )

Ot 70% no 89% ot MakcUMaJIbHOU CyMMBbI 0aJIOB

4
Ot 60% 10 69% 0T MakCUMaIbHOM CyMMBbI 0AJIIOB 3
2

< 60% oT MakCUMaJIbHON CyMMBbI OajljIoB

11. YueOHO-MeTOOAM4YECKOE 00eceueHne

a) DJIEKTPOHHBIA Y4YEOHBIH KypC MO JUCHMIUIMHE B JJICKTPOHHOM YHUBEPCUTETE
«Moodle»

0) O1leHOYHBIE MaTepHAIBl TEKYIIEro KOHTPOJIS W MPOMEKYTOUHOW AaTTeCTAlMH TI0
TUCITUTLINHE.

12. Ilepeuens yueOHOIi TuTEpaTypHI U pecypcoB ceTu UHTEepHeT

a) OCHOBHas JIUTEpaTypa:

— 3amatuH A.B. BBeneHue B HHTEIUIEKTyallbHBIM aHaAIM3 IaHHBIX : yueOHOe mocodue /A.
B. 3amsarun. - Tomck : U3patensckuii [lom ToMckoro rocyaapcTBeHHOro ynusepcurera , 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) OTIOTHUTENBHAS JTUTEPATYpa!

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




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

— Mupkun b. I'. BBenenue B aHann3 JaHHBIX | YI€OHUK M MIPAKTHKYM JIJIsi OaKkamaBpuara
U MarucTpatypbl : [[Ji1 CTYIEHTOB BY30B, OOYyYalOLUIUXCS [0 HWHKXCHEPHO-TEXHUYECKHM,
€CTECTBCHHO-HAYYHBIM M SKOHOMHYECKHM HAIPaBJIICHUSM U crienuanbHocTsM| /b. I'. MupkuH ;
"Bricmias mikosna 3koHOMUKU" HanMoOHaJIbHBIN HCCIIeI0BaTEILCKUN YHUBEpCUTET. — MOCKBA :
FOpaiir , 2015. - 173 c.

— Kynanues A.Il. Meroasl M cpeacTBa KOMIUIEKCHOTO aHalM3a JAHHBIX @ ydyeOHOE
nocobue. — Mockga : @opywm [u 1p.] , 2014. — 511 c.

13. llepeyenb HHPOPMAIMOHHBIX TEXHOJIOTUH

a) JIMIIEH3NOHHOE U CBOOOIHO PACIIPOCTPAHIEMOE MPOrPaMMHOE 00ECTICUCHHE:
— C, C++, C#, Python, R-Studio, Rapid Miner, MS Azure;

0) npodeccruoHanbHbIe Oa3bl JAHHBIX:

— Data Mining for Service electronic. Berlin, Heidelberg, Imprint: Springer, Springer
eBooks VIII, 291 p. 2014 (edited by Katsutoshi Yada) [Dnekrponmsiii pecypc]. — Pexum
nocryma: 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. [Onekrponsslii pecypc]. — Pexum pocryma:
http://dx.doi.org/10.1007/978-1-4614-7669-6

14. MaTtepua/jibHO-TEXHUYECKOe o0ecreyeHue

JUis  MarepuanbHO-TEXHUYECKOro  0oOecnedeHus JUCHMIUIMHBI —TpeOyeTcs Hajludue
KOMITHIOTEPHON TEXHHUKH C YCTAaHOBJICHHBIM COOTBETCTBYIOIIUM IPOTPAMMHBIM 00ECTICUeHHEM U
Jpyroro o00py10BaHMsl, NOAEP>KUBAIOIIETO TPOBEACHUE MPE3EHTALNMN, TOCTPOEHUE TPOESKTHON
JIOKYMEHTAIluH, BBIXOJI B CETh VIHTEpHET.

15. Uupopmanust o pazpadoTynukax

3amsaTuH Anekcannp BragumMupoBud, 1-p TEXH. HayK, nmpodeccop, 3aBeAyrommi kadenapoi
TeopeTnyeckux ocHoB uHpopmaruku TI'Y, qupextop UIIMKH.



