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1. leab ¥ n1aHUPYeMble Pe3yJbTaThl 0CBOEHHUS THCHMIIIMHBI

[enbro 0OcBOEHUS AUCHUILINHBI SBJSETCS POPMUPOBAHUE CIACAYIOIUX KOMITETECHIIUI:

—IIK-3 — CnocobeH OCYIIECTBIISATh HAYYHO-HCCIEIOBATEIbCKUE U OIBITHO-
KOHCTPYKTOpPCKHE pa3pabOTKH KaK MPU HUCCIEAOBAHUN CAMOCTOSTENIbHBIX TEM, TaK U pa3paboTKu
10 TEMaTUKE OpraHU3allUHH.

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 UCCIIEIOBAHUN.

2. 3aga4uy ocBOECHHS JUCIHUILIHHDI

— 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 aHAJIM3a PCAJIbHBIX JAaHHBIX C IOMOLIBIO U3YYCHHBIX MECTOOB.

3. MecTo AUCUMIIMHBI B CTPYKTYpe 00pa30BaTe/IbHOM MPOrpaMMbl

JlucuumiuHa OTHOCHTCS K dYacTh 00pa3oBaTeNbHON MporpaMMmbl, (QopMUpyeMon
y4acTHUKaMHU OOpa30BaTEIbHBIX OTHOLICHWM, TpeiaracTcs OOydJalomuMcss Ha BbIOOD.
JucuunnuHa BXOAUT B MOAYJIb "BBeieHre B MICKYCCTBEHHbBI MHTEJUICKT .

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 Tpe6y10Tc>1 PE3YyJIbTaThl O6y‘IeHI/I$I 110
CICOYIOUM AUCHUIITIMHAM! I/IHTGJ'IJ'IGKTyaJII)HI)Ie CUCTCMBI.

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 YHCJIe TPaKTHYECKas MOATr0TOBKa: 164.
O6beM caMOCTOATENbHOMN pabOThI CTYIEHTA OIpeIeIeH Y4eOHbIM IJIaHOM.

8. Conep:xkaHue IMCUUILUIMHBI, CTPYKTYPUPOBAaHHOE M0 TeMaM

Tema 1. OcHOBHBIE TPOOIEMBI TOCTPOEHUSI CUCTEM

Kparkoe conepkaHue TeMbl. AKTyalbHOCTb, 0a30Basi TEPMUHOJOTHS U TEHJEHIMU
pazButusa. OCHOBHbIE 3a/Jayd, OTanmbl W KiIacCU(PHUKalUs METOJOB aHajlu3a JIaHHBIX.
[IpenBaputensHas  oOpaboTka  naHHbIX. Knaccudukanms.  Perpeccus.  Acconmanms,
NOCJIEI0BaTeNNbHAS  acCOLMAllisA, AaHOMAJWMU M BHU3yalu3auus. BpIcokonpon3BoauTENbHAS
00paboTka gaHHbIX. [IporpaMMHbIe CpeJibl 11 HHTEUIEKTYaIbHOTO aHaIu3a JaHHbIX.

Tema 2. IIpeasapurensHast 00pabotka nqanHbIx. Kiaccuduxanms

Kpatkoe conepxanue TeMbl. OCHOBHBIE METO/IbI U MIpeIBApUTENIbHAS 00pabOTKa JaHHbBIX.
OnTuMuzanusi TPU3HAKOBOIO MPOCTpaHCTBAa 0e3 TpaHchOpMalMK MPOCTPAHCTBA IMPHU3HAKOB.
Kontponmupyemass HenmapameTpuueckas HelpocereBas kiaccupukanusa. Kiaccudukamms mo



METOJly MAIlIMHBI ONOPHBIX BEKTOpOB. JlepeBbs pemenuil. Paznen 3. Perpeccus. Acconuanus,
MOCJIEIOBATEIbHAsL acCOLMalrs, aHOMaluu W Bu3yanusanus. [lonstue perpeccun. OCHOBHBIE
3Tanbl PErpecCUOHHOr0 aHanu3a. OnucaHue alropuTMa accouuanuu. AJIFOPUTMBI CEMENCTBA
«Anpuopuy». Anroput™m GSP. OO6HapykeHHEe aHOMAJIUK U METO/Ibl BU3yaIHU3aIlHiH.

Tema 3. Perpeccus. Accommanus, mocjel0BaTe/IbHasg accolyalys, aHOMaluu |
BU3yaJIu3alus

Kpatkoe conepkanue tembl. Ilonsrue perpeccun. OCHOBHBIE 3Talbl PErpecCUOHHOIO
aHanu3a. OnMcaHue aJIropuTMa acCOUUALMH. AJITOPUTMBI CEMENUCTBA «ANPUOPHU». AJNTOPUTM
GSP. O6HapyxeHre aHOMAJIUK 1 METO/Ibl BU3yaIHU3aIlHH.

Tewma 4. Bricokornpon3BoauTenbHas 00padoTKa JaHHBIX

Kpatkoe conepxanue Ttembl. [IpuHIMOBI OpraHU3anuy  BBICOKOMPOU3BOAUTEIBHBIX
BbluncieHuii. SMP-cucrembl. Mogenn mnapaiienbHblXx — BblumcieHud MPMD, SPMD.
[IporpammubIe Cpeibl 1711 MHTEUICKTYaIbHOTO aHAIN3a JAHHBIX.

9. Tekymmii KOHTPOJIb IO IUCHUILIHHE

Tekymuii KOHTPOJIb MO AUCUUILUIMHE MPOBOJUTCS HA OCHOBE KOHTPOJIS MOCEIIAEMOCTH,
COCTaBIICHUS U 3aIIUTHI pedepaToB, 1a0opaTOpHbIE pabOThI, PAOOTHI HAJ FPYIIOBBIM IPOESKTOM
u Qukcupyercs B popMe KOHTPOIBHOI TOUKHA HE MEHEE OJTHOTO pa3a B CEMECTP.

TunoBble 3aaHus 11 IPOBEICHUS TEKYIET0 KOHTPOJIS YCIIEBAEMOCTH MO TUCIUTLINHE:

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 aITOPUTMBI KJIacCH(pHUKAIK (M300pakeHUH, TEKCTOB U T.I1.),

WNurtennexryansHas o0paboTka JaHHBIX B ... (IPOMBIIIJICHHOCTH, MEIUIIMHE, OU3Hece,
MHAYCTPUHU pa3BJIeueHU, 1ocyra u ap.);

N3BiieueHne 3HaHUM U3 TEKCTOB;

JleTekTpOBaHKE aHOMAJIU;

Pa3HOBUIHOCTH CBEPTOYHBIX HEMPOHHBIX CETEM;

WHTennexryanbHble aITOPUTMbI B paHHEH IMarHOCTUKE 3a00JIeBaHUI;

WHTennexTyaabHble aITOPUTMBI B IEPCOHATTM3UPOBAHHON MEIULIMHE;

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

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

[Ipoexkt (Ha corjmacoBaHHyr0 TeMy). Peanu3zoBarb HEOONBIIOW TMPOEKT IO
MHTEJUIEKTyaJ IbHOM 00paboTKe MaHHBIX C MCHOJb30BaHHEM cpeabl RapidMiner win oxHoro us
A3BIKOB MporpammupoBanust (Hanpumep, Python, R), ¢ BO3MOXHBIM HCHOJB30BaHUEM
00IIeTOCTYMHBIX 0a3 JaHHBIX (MM JAHHBIX U3 UHBIX UCTOYHUKOB).

Dransl peain3alnnuy MpoeKTa:

ITouck n moAroroBka Habopa JaHHBIX;

Pa3paboTka TeXHHUECKOTO 3aJaHMUs;

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

Peanuzanus BceX MYHKTOB TEXHUYECKOIO 3aJaHMs, HACTPOMKa IapaMeTpPOB MOJEIEH,
OIICHKa TOYHOCTH (TOYHOCTb, MOJY4YEHHass Ha 3TOM JTale J0JDKHA ObITh OOJbIIE YeM Ha
MPEIbIIYIIEM):

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

Kaxnpi CcTymeHT peanu3yer WHAMBUAYAJIbHBIA WJIM TPYIIIOBOM MPOEKT 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
ajanTauyMy JUid METOJOB aHalIM3a JAaHHBIX C Y4YETOM [PUHUUIHAIBHBIX OCOOEHHOCTEN
peIMETHOM 00JIacTH.

JlaboparopHast pabora Ne2. MumuBuayanpHOe 3amanue 1o Teme «lIpenBapurenbHas
00paboTKa JaHHBIX: OYUCTKA, HHTETpalys, IPeoOpa3oOBaHUE.

Lenp paboThl — HAy4UTh CTYIEHTOB peLIaTh 3aJaud NpeABapUTENbHOH 00pabOoTKU
JTAHHBIX, MPEANOoJararwel TPyI0eMKYI MPOLUEAYPY OYHUCTKH (HMCKIIOYEHHE MPOTHBOPEUUIA,
CIIy4aiflHBIX BBIOPOCOB U TIOMEX, MPOMYCKOB), HHTerpanuu (O0ObEIMHEHHWE MAHHBIX U3
HECKOJIbKUX BO3MOXKHBIX MCTOYHHMKOB B OJHOM XpaHWIUIIE), mpeoOpa3oBaHusi (MOKET
BKJIIOYATh arperupoBaHUE M CKaTHE JNaHHBIX, JUCKPETH3AIMI0 aTpUOYTOB U COKpAIlIEeHUE
pPa3MEpHOCTH U T.IL.).

JlaboparopHast padora Ne3. HMumuBumyansHOe 3amaHue mo Teme «ConepikaTenbHbIM
aHaJIM3 TaHHBIX MeTogamu Data Miningy.

Lenp paboThl — HAY4YUTh CTYACHTOB OOOCHOBAHHO TPUMEHSTH 0a30BBIE METOJIbI
MHTEJJICKTYaJIbHOTO aHaN3a JaHHbBIX, YYUTHIBasi 0OCOOEHHOCTH KaK TEOPETUUYECKOTO MOCTPOSHUS
IPUMEHSIEMbIX METO/I0B, TAK U BHIOPAHHOM MPEIMETHOM 001acTH.

Jlaboparopnass pabota Ned4. MunmuBuiayanpHOe 3afaHue mo Teme «Busyanuzanus u
WHTEPIPETALHS TOTYYCHHBIX PE3YyJIbTATOBY.

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

HpI/IMepr TEM IJId CaMOCTOATCIIbHOTO U3YUCHUA:

. HeiipoceTeBbie MeTOMBI aHAJIM3a JaHHBIX, CBEPTOUHbIE ceTH (convolution neural
networks). riryouaHOe 00y4enue (deep learning).

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

. MeToapl MaITMHHOTO 00yUeHUS B 3a/1a4ax (PMHAHCOBOI aHAIUTHKH.

. Metobl MalIMHHOTO 00yUYeHHs B 33Jjauax paHHEH METUIIMHCKON TMarHOCTUKY.

. Kom0OunupoBanue Mozeneit B aHau3e JaHHbIX, OyCTHHT.

. Merton aHanu3a He3aBHUCUMBIX KOMIIOHEHT (independent component analysis).

. MerTobl BU3yanu3auy JaHHBIX BBICOKOW pa3MEpPHOCTH.

[TpakTHyeckas MOArOTOBKA OLIEHUBAETCS MO pe3yJibTaTaM BBIOJHEHHBIX JJa0OPaTOPHBIX

pabor.

10. HOpﬂI{OK MPOBCACHUSA U KPUTCPUHU OLICHUBAHUSA l'[pOMC)KyTO‘IHOﬁ arrecranumn

Teopetnueckue u mpakTudeckue pe3ynabTaTtsl popmupyroTces komnetenmusymu WITK-3.1
U pe3yJIbTaTaMH O0y4eHHUS:

Buj oueHo4HOro cpeacraa

Jranbl GOPMUPOBAHUA KOMIIETCHIUH Koa n HanumenoBanue o
Ne (TecTsl, 3a1aHMs1, KEHCHI, BOIIPOCHI 1
(pasaenbl AMCHUTLIMHBI) pe3y1bTaToB 00y4YeHHs p.)
Paznen 1. OcHOBHBIE TPOOIEMBI Pedepar, naboparopHeie
5
1. | nocrpoesis ccren OP-3.1.1, OP-3.1.2.

paloThI, MPOEKT

Paznen 2. IlpenBapurensHas
2. | 06paboTKa TaHHBIX.
Kaccudukanms.

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

Paznen 3. Perpeccus.
3. | Acconmanus, mocjenoBaTeIbHas
accolyalus, aHOMaJIuu U

OP-3.1.1, OP-3.1.2. OP- | Pedepar, nabopaTopHbie
3.1.3 paboThL, TPOEKT




BHU3YyaJIn3alusl.

Paznen 4.
BricokonpousBoguTebHas
00paboTKa JaHHBIX. OP-3.1.1, OP-3.1.2. OP- | Pedepar, mnabopaTopHbie
[IporpammubIe cpeasl IIs 3.1.3 paboThI, IPOEKT
MHTEJUICKTYaJIbHOTO aHaIN3a
JTAHHBIX.

3ayer ¢ OLEHKOH B IMATOM CEMECTpe MPOBOJIUTCS B MUCBMEHHOH (opme mo Ouieram.

buner COACPKHUT ABa TCOPETHUYCCKUX BOIIPOCA. HpOI[OJ'DKI/ITeJIBHOCTB 3a4ycTra 1,5 qaca.
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20.
21.
22.
23.
24,
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.

IIpuMepHBIii IEpeYeHb TEOPETUYECKUX BOIIPOCOB:

OcCHOBHbIE OHSTHS, TEPMUHOJIOT S,

Data Mining / Data Science;

Big Data (ocHOBHBIC TIOHATHS U CBOWCTBA);

Jenykuus v MHIYKIus,

WNHTennexTyalbHbINA aHATN3 JAaHHBIX B OM3HECE MPUMEPHI IPUMEHEHHS;
NHTeuiekTyanbHbIi aHaIn3 JaHHBIX B PEILICHUU CI0KHBIX MPUKJIAIHbBIX 331a4;
WNHTemnexTyalbHbIA aHAIN3 JAHHBIX B paHHEH JUarHOCTUKE OMACHBIX 3a00JIeBaHU;
WHTennekTyalbHbI aHAIN3 JAHHBIX B UHYCTPUAIbHON IPEIUKTUBHON aHAINTHKE;
OcHoBHbIE 33/71a4 U KJaccu(PHUKaAIUs METOJOB aHAIHN3a JaHHBIX;

. [lpuHLIMNIHaTBHBIE OCHOBBI MAIIIMHHOTO O0YYEHUS;

. IIpenBapurtenbHas 00paboTKa TaHHBIX;

. OnTuMu3anus NpU3HAKOBOIO MPOCTPAHCTBA;

. ITocTaHOBKa 3a/1a4n KJIaCCU(PUKALIHH;

. KonTponupyemas Henapamerpuueckas Kiaccupukaius;

. KonTponupyemas Henapamerpruueckas HepoceTeBasi KJIacCHu(pUKaIus;

. Knaccudukarus mo MeTo1y MalmHbl OOPHBIX BEKTOPOB;

. lepeBbs pelieHui;

. HexonTponupyemas knaccudukanus (Kiactepusamnus);

. Perpeccus (mousTHe perpeccun, OCHOBHBIE 3TaIlbl PETPECCUOHHOTO aHAJIN3a, METOIbI

BOCCTAHOBJIEHMSI PETPECCHH);

Acconuanmsi;

[TocnenoBarenbHas accorualys (aIrOpUTMbl ceMencTBa «Anpruopu», anroput™m GSP);
MHoroypoBHeBo€e MallIMHHOE 00y4YeHHe (OyTCTPIMIUHT, O3TTHHT, CTEKUHT, OYCTHHT);
OGHapyxeHre aHOMaJIHii;

Busyanuzanus B Data Mining;

@DYHKINY aKTUBAIWH;

OCHOBHBIE TUIIBI HCKYCCTBEHHBIX HEHPOHHBIX CETEM;

CBepTOUYHBIE HEUPOHHBIE CETH;

Cpensl 1 ppeiiMBOPKU TTTyOMHHOTO 00y4eHUS;

OcHoBHBIE 3371a4l 00paOOTKHU TEKCTA;

Oransl NpeABapUTEIbLHON 00pabOTKH TEKCTa;

MeTpuku KauecTBa KJIacCH(PHUKAIINH;

'unote3a A/B, Kanmna-unaekc cornacusi, ROC-kpuBas;

MeTtpuka kauecTBa IPOrHo3a BpEMEHHOTO pAAa;

MeTtpuku KauecTBa KJIacTEpU3alMH;

[TpyHIMIIBI BBICOKOIIPOU3BOAUTEIBHBIX BBIUYUCIICHU;

OC00eHHOCTH IOCTPOCHHUS BEIYUCIUTENBHOTO KIacTepa;




37. Cpenpl 1 MHCTPYMEHTBHI BBICOKOITPOU3BOIUTEIIBHBIX BBIYHCIICHUN;
38. UnctpymenTsl data mining.

Pe3y.]'II>TaTI)I 3a4yera C OHGHKOI;'I OIMPECACIIAIOTCA OLCHKAMH «OTIMYHO», «XOPOIIOo»,
«YHAOBJICTBOPUTCIIBHOY», KHCYAOBJICTBOPUTCILHOY.

HJ’I?I OIICHKHK JOTaIllOB OCBOCHHA KOMIICTCHIIMU HCIIOJIB3YCETCA GaHHBHO'pCﬁTHHFOBaH
CHUCTCMA OLICHUBAHUA

. MakcuManbHBINA OuneHuBaemas
DneMEeHTHI y4eOHOM
Oayl1 ¢ Havasa KOMITCTCHIIHS
NEATECILHOCTH
cemecTpa
Pedepat mo Teme ¢ 20 IK-3
Mpe3eHTalunei
Peanuzanus npoekra 40 IK-3
Onpoc Ha 3aHATUSIX 10 [K-3
3a4eT ¢ OICHKOM 30 MK-3

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

Ilepecuyer 60a/110B B OLIEHKH /JIsl IPOMEKYTOYHOM ATTECTAIUMN

baynel Ha 1aTy KOHTPOJIBHOM TOYKH Onenka

> 90% oT MakcUMalbHOI CyMMbI OaJIJIOB 5

Ot 70% no 89% oT MakcUMaJIbHOW CyMMBbI 0aJIIOB

4
Ot 60% 10 69% OT MakcUMabHOI CyMMBbI OaJIJIOB 3
2

< 60% oT MakCUMaJIbHON CyMMBbI OajljioB

11. YueOHO-MeTOOAMYECKOE O0eceueHne

a) DJIeKTPOHHBIA Y4YEOHBIA KypC MO JUCHMIUIMHE B JJICKTPOHHOM YHUBEPCUTETE
«Moodle» - https://moodle.tsu.ru/course/view.php?id=22102

0) O1leHOYHBIE MaTepHAJIBl TEKYIIEro KOHTPOJIS W MPOMEKYTOYHOW AaTTeCTAlMH TI0
JUCLHUILIINHE.

12. Mlepeuens y4ueOHOii TUTEpaTYphI U pecypcoB ceTu UHTEepHeT

a) OCHOBHaAa4 JIMTCpATypa:

— 3amatuH A.B. BBeneHune B HHTEIUIEKTyallbHBIM aHaIM3 IaHHBIX : yueOHOe mocodue /A.
B. 3amsarus. - Tomck : U3parensckuit Jlom TomMckoro rocyjapcTBeHHOTo 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



https://moodle.tsu.ru/course/view.php?id=22102

0) IOTIOTHHUTENBHAS JIUTEPATYpa;

— Principles of Data Mining electronic resource /by Max Bramer.Bramer, Max. London :
: Springer London :: Imprint: Springer, 2013, XIV, 440 p. [DnexkTponHslii pecypc]. — Pexum
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, Jodao 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 aHanmu3 JaHHBIX | YYEOHHUK U MPAKTUKYM Ui OakaliaBpuaTa
U MarucTpatypbl : [[Ji CTYIEHTOB BY30B, OOYyYalOUIUXCS [0 HWHKXEHEPHO-TEXHUYECKHM,
€CTECTBEHHO-HAYYHBIM M SKOHOMHUYECKHUM HaIpaBlieHUsIM U crieruansHocTsM| /b. I'. MupkuH ;
"Bricmias mkosna 3koHOMUKU" HalnMoOHaJIbHBIN HCCIIeI0BaTEILCKUN YHUBEPCUTET. — MOCKBA :
FOpaiir , 2015. - 173 c.

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

13. llepeyens UHGOPMAIMOHHBIX TEXHOJIOTUH

a) JIMOCH3UOHHOC U CBO6OI[HO pacupocCcTpaHiaACMOC IIPOrpaMMHOC o0ecrieueHue:
— C, C++, C#, Python, R-Studio, Rapid Miner, MS Azure;

0) npodeccruoHanbHbIe 6a3bl JAHHBIX:

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

14. MaTtepua/jibHO-TEXHUYECKOe o0ecreyeHue

Jis  MarepuanbHO-TEXHUYECKOro  00ecneueHus JUCHMIUIMHBI —TpedyeTcs Hajludue
KOMIIBIOTEPHON TEXHUKH C YCTAHOBJICHHBIM COOTBETCTBYIOIIUM ITPOrPaMMHBIM O0€CIIeUeHuEM U
Jpyroro o00py10BaHMsl, NOAEP>KUBAIOIIETO TPOBEACHUE MPE3EHTALNMN, TOCTPOEHUE TPOEKTHON
JIOKYMEHTAIlUH, BBIXOJI B ceTh VIHTEpHET.

15. Uudopmanust 0 pazpadoTynukax

3amsaTuH Anekcannp BragumMupoBud, 1-p TEXH. HayK, mpodeccop, 3aBeayromnmil kadenpoit
TeopeTnyeckux ocHoB uHpopmaruku TI'Y, qupextop UIIMKH.





