MuHnCTepCTBO HAayKH U BBICIIETO obOpazoBaHus Poccniickoit ®eneparmn
HAIIMOHAJIbHBIN NCCJIENOBATEJIbCKHN
TOMCKUU I'OCYAAPCTBEHHbBIM YHUBEPCUTET (HU TT'Y)

I/IHCTI/ITyT HpHKHaHHOﬁ MaTEMAaTUKN U KOMIIBIOTCPHBIX HAYK

YTBEPXIEHO:

Jupekrop
A. B. 3amarun

Pabouast nporpamMMa JUCIUTUINHBI
BBeieHne B MHTE/JIEKTYaTIbHbI aHATU3 TaHHBIX
10 HAIPABJICHUIO IO OTOBKH
01.03.02 IIpukaagnas MaTeMaTuKa 1 HHGpoOpMaTHKa

Hamnpasnennocts (pohuiib) TOATOTOBKY:
MareMaTH4ecKoe MOJeTHPOBaHNe U MH(POPMALHMOHHBIE CHCTEMbI

dopma 00ydeHus
Ounas

Kpanudukarus
bakasasp

I'ox mpuema
2024

COT'JTACOBAHO:
PykoBonurens OI1
K.W. JIusmmig

IIpencenarens YMK
C.I1. Cymenko

Tomck — 2024



1. leab ¥ nIaHUpYyeMble Pe3yJabTAaThl 0CBOEHUS THCIUILIMHbI

[enbto 0OcBOEHUS AUCHUILINHBI SBIsETCS (POPMUPOBAHUE CIEAYIOIUX KOMITETEHIIUH:

OIIK-3 CrnocobeH TUpUMEHATh W MOTU(PUIIUPOBATH MATEMATHUYECKHE MOJICIU IS
pelieHus 3aaa4 B 06J1acTi npogecCHOHATbHON AeITeIbHOCTH.

PesynbraramMu OCBOEHUSI AUCIUIUIMHBI SBIISIOTCS CIAEAYIOIINE WHIUKATOPHI JOCTHXKECHUS
KOMIIETCHIINH:

NOIIK-3.1 JleMOHCTpUpYyeT HaBBIKM NPUMEHEHHUS COBPEMEHHOI'O MAaTEMaTH4YECKOIO
anmapara ISl TOCTPOCHHS aJeKBATHBIX MaTeMaTHYeCKHUX MOJIeJe peaJbHBIX IPOIECCOB,
00BEKTOB M CHCTEM B CBOEH MpeIMETHON 00J1aCTH.

NOIIK-3.2 [IeMOHCTpUpYET yMeHHE coOuparh W 00padaTbIBaTh CTAaTHCTHYECKHE,
AKCIIEPUMEHTAJIbHBIC, TEOPETUYECKUE M T.M. JAaHHBIE i1 TOCTPOCHHUS MaTEeMaTUYeCKHX
MoJieJIel, pacueTOB U KOHKPETHBIX MPAKTUYECKUX BBHIBOIOB.

2. 33}13‘[“ OCBOCHUA TUCHHUIIIMHBI

- I/ISYLII/ITB OCHOBHBIC MOJCIIN U METOAbI pa3pa60TKH JAaHHBIX

- Haqu/ITI)CSI IMPUMCHATH YKa3aHHbIC MOJACIM KW MCTOJbI, a TaKXE IPOrpaMMHBIC
CpeaCTBAa, B KOTOPBIX OHU PCAIM30BaHBI,

- HpI/IO6p€CTI/I OIIBIT aHaJIn3a PCajJIbHbIX JAHHLIX C MIOMOIIBIO U3YUCHHBIX MCTOOOB.

3. MecTo AucHMILINHBI B CTPYKTYpe 00pa30BaTe/ibHOIi POrpaMMbl

Jucuunnuza otHocutes K broky 1 «Jlucuuminael (Moxysin)».

JlucuuIuinHa OTHOCUTCA K 4acTh oOpa3oBaTelbHOW MporpamMmsl, (hopMmupyemoit
YY4aCTHHKaMH 00pa30BaTeNbHBIX OTHOIICHWH, TMpeajaraercs oOyJaomuMcs Ha BBIOOD.
JucuumnirHa BXOAUT B MOyJIb Moayib «BBeieHue B HCKYCCTBEHHBIN HHTEIIIEKTY.

4. Cemectp(bI) ocBOeHMS U (popMa(bl) MPOMEKYTOYHONH ATTECTALUM 110 AUCHHUIINHE

[IaThIi1 cemecTp, 3a4eT C OLICHKOM

5. BxoaHblie TpeﬁoBal—[l/Iﬂ AJIsi OCBOCHHUA JTUCHUIIJIHHBI

JUisl yCHenHoro OCBOCHUs AUCHUILIUHBI TPEOYIOTCS KOMIIETEHIINH, C(POPMUPOBAaHHbBIE B
X0JIE OCBOEHHS 00pa30BaTENbHBIX IIPOrPaMM IPEALIECTBYIOIIETO YPOBHA 00pa30BaHusl.

6. SI3bIK peanuzanun

Pyccknit

7. O0beM TUCUUILINHBI

OO6m1ast Tpy10€MKOCTh TUCIMIUIUHBI COCTABIIAET 3 3.€., 108 yacoB, U3 KOTOPHIX:
-JIeKIuu: 32 4.
-naboparopusie: 16 u.
B TOM YHCJIe TPaKTHYeCKas MOATr0TOBKa: 16 u.
O6beM caMOCTOSATENILHON padOThI CTY/IEHTA OIpeeieH YIEOHbBIM IJIAHOM.

8. Conep:xkaHue IMCUUILVIMHBI, CTPYKTYPUPOBAaHHOE M0 TeMaM

Tema 1. OcHOBHBIE ITPOOIEMBI TOCTPOEHUSI CUCTEM

Kparkoe conepaHue TeMbl. AKTyaJbHOCTb, 0a30Bas TEPMHUHOJOTMS M TEHICHLUHU
pazButusa. OCHOBHbBIE 3a/Jayd, OTanmbl W KiIacCU(PHUKALUs METOJOB aHaliu3a JIaHHBIX.
[IpenBaputensHas  oOpaboTka  naHHbIX. Knaccudukanms.  Perpeccus.  Acconumanms,
HOCJIE0BaTeNbHAs  acCOLMAlMs, AaHOMAJIUU M BHU3yalu3auus. BpICOKONpon3BOAMUTENNbHAS
o0paboTka gaHHbIX. [IporpamMMHbIe Cpe/ibl A1 MHTEUIEKTYaIbHOIO aHaIu3a JaHHbIX.



Tema 2. IIpeaBapurensHast 00paboTka nqaHHbIX. Kitaccuduxarms

Kpatkoe conepxanue TeMbl. OCHOBHBIE METO/IbI U ITPEBApUTENIbHAS 00pabOTKa JaHHBIX.
OnTtuMuzanus TPU3HAKOBOTO MPOCTPAHCTBAa 0e3 TpaHChOpMalMK MPOCTPAHCTBA MPU3HAKOB.
Konrponupyemass Henapamerpuyeckas HelpocereBas kiaccupukanus. Knaccudukauums no
METO/Y MalluHbI OIIOPHBIX BEKTOPOB. [epeBbs pelicHui.

Tema 3. Perpeccusi. Accoumanusi, MOCieI0BaTeIbHAs AacCOLMaIUs, aHOMaJuu W
BU3YaIH3aIus

Kpatkoe conepxanue tembl. llonarue perpeccuu. OCHOBHBIE 3Tallbl PErPECCUOHHOIO
aHanuza. OnucaHue aJropuT™Ma accolMaluu. AJITOPUTMBI CEMENUCTBA «AMPUOPU». AJTOPUTM
GSP. O6napyxeHne aHOMaJ Uil U METO/1bl BU3yaJIU3aLlUU.

Tema 4. Beicokonpon3BoauTeNbHAs 00padOTKa TaHHBIX

Kparkoe conepxanue Tembl. [IpUHIMIBI OpraHW3alid  BBICOKOIIPOM3BOIUTEIBHBIX
BbunciaeHnii. SMP-cuctempl. Mogenn mapamienpHblx  Beruucienuin  MPMD, SPMD.
[IporpammHBIe Cpe/ibl 11 MHTEIUICKTYaJIbHOT'O aHAIN3a JJAHHBIX.

9. Tekyumuii KOHTPOJIb MO AUCUHUILIUHE

Texkymuii KOHTPOJIb MO JUCLUILIIMHE MTPOBOAUTCS Ha OCHOBE KOHTPOJIS MOCENIAEMOCTH,
COCTABJICHUS U 3aIUTHI pedepaToB, padOTHI HAJI IPYIIIOBBIM MPOEKTOM U (pUKCHpYeTCs B popme
KOHTPOJIbHOM TOUKH HE MEHEe OJIHOTO pa3a B CEMECTp.

TunoBele 3ananus 1y NPOBEACHUSI TEKYIIETO KOHTPOJISL YCIIEBAEMOCTH 110 AUCLMILIIUHE:

Pedepar (na cornacoBannyro temy). K pedepary HeoOXoaumo cienaTh Npe3eHTaIuIo.

[Ipumeps! TeM:

CoBpemeHHblE HEHpOHHBIE ceTH B 00pabOTKe JaHHBIX (M300pakeHUM, BHUJIEO,
TEXHOJOTMYECKUX CUTHAIOB, MY3bIKH U T.I1.);

CoBpeMeHHbIe aIrOPUTMBI KJIacCUPUKAMU (M300pakeHu, TEKCTOB U T.I1.);

NurtennexryanbHas oOpaboTKa JaHHBIX B ... (MPOMBIIUICHHOCTH, MEIUIIMHE, OU3HECE,
UH/IYCTPUHU Pa3BIICUEHUH, 1ocyra U 1p.);

N3Bneuenne 3HaHUI U3 TEKCTOB;

JleTekTupoBaHUe aHOMAJINH;

Pa3HOBUAHOCTH CBEPTOYHBIX HEMPOHHBIX CETEM;

WHTemnekTyanbHble aITOPUTMBbI B paHHEH JUAarHOCTHKE 3a00J1€BaHUIA;

WHuTennextyanbHble aITOPUTMbI B IEPCOHATU3UPOBAHHON MEIULIMHE;

WHTennekTyanbHble alTOPUTMBI B pPOOOTOTEXHUKE, TPAHCIIOPTHBIX CUCTEMAX U T.I1.;

WNHuTennexryanbHble arOpUTMbI B 0aHKOBCKOM JI€JIe/CTpaxoBaHUMW/ ... ;

IIpoexkt (Ha coryacoBaHHyl0 TeMmy). Peann3zoBaThb HeOOJBLION MPOEKT IO
MHTEJJIEKTYyaJIbHOU 00paboTKe JaHHBIX C MCHOJIb30BaHUEM cpenabl RapidMiner win ogHOro us
A3BIKOB TporpamMMupoBaHust (Hanpumep, Python, R), ¢ B0O3MOXHBIM HCIOIB30BaHUEM
001IeT0CTYNHBIX 0a3 JaHHBIX (WX JAHHBIX U3 UHBIX UCTOYHHUKOB).

Otansl pean3aluy MpoeKTa:

[Touck u moaroroBka Habopa JaHHBIX;

Pa3pa0boTka TEeXHUYECKOTO 3a/laHMs;

[MunorHas peanu3zanus 0HOM MOJeNu, BEIOOp METPUKH U OLIEHKAa TOYHOCTH ((uKcanus
MOJIy4eHHOM TOYHOCTH Ha 3TOM JTare);

Peanu3anus Bcex IMyHKTOB TEXHUYECKOTO 3aJaHUs, HACTPOWKa IapaMeTpOB MOJENEH,
OLIEHKa TOYHOCTU (TOYHOCTh, MOJYYEHHAs Ha STOM JTame JO0DKHA OBbITh OOJbIIE YeM Ha
MIPEABITYIIEM):

ITonroroBka ordera (C omMcaHUEM MpPEAMETHOW 00JacTH, BHIOPAHHBIX AITOPUTMOB U
napaMeTpoB Mojieniell), mpe3eHTaluu, MyOIMyHas 3aluTa NpoeKTa;

Kaxnplif CcTyaeHT peanu3yeT WHIUBUAYAJIbHBIH MM TPYIIOBOM IMPOEKT Kak
MOCJIEI0BATENBHOCTD JIA0OPATOPHBIX padoT:



JlaboparopHasi pabora Nel. MHnuBuIyanbHOE 3a/laHue MO TeMe «AHAIW3 MPeIMeTHOM
obnactu, popMyIupoBKa LieJieil U 3a7au uccieaoBanus. M3pneueHne U nepBUYHOE COXpaHEHUE
JAHHBIX.

enb paboThl — HayuyuTh CTYACHTOB pEIlIaTh 33/a4d aHalIM3a MpeIMETHOH olnacTu, ee
aJanTalMyd Ui METOJOB aHajiu3a JaHHBIX C YYeTOM MPHHIMIUAIBHBIX O0COOEHHOCTEH
peIMETHOM 00JacTH.

JlaboparopHasi pabora Ne2. MumuBuayanpHoe 3amanue mo Teme «lIpenBapurenbHas
00paboTKa JaHHBIX: OUUCTKA, HHTETpalys, Ipeodpa3oBaHue».

Lenp paboThl — HAy4UTh CTYIEHTOB peLIaTh 3aJaud NpeABapUTENbHOH 00pabOoTKU
JTAHHBIX, MPEANoJarawieii TPyI0eMKYI MPOUEAYPY OYMCTKH (HMCKIIOYEHHE MPOTHBOPEUMIA,
CIIy4aifHBIX BBIOPOCOB U TOMEX, MPOMYCKOB), HHTErpanuud (OObEIMHEHUE [AHHBIX W3
HECKOJIbKUX BO3MOXKHBIX MCTOYHHMKOB B OJHOM XpaHWIWIIE), mpeoOpa3oBaHus (MOKET
BKJIIOYATh arperupoBaHUE M C)KaTHE JaHHBIX, JUCKPETU3ALUIO aTpUOYTOB M COKpAaIICHHE
pPa3MEpHOCTH U T.I1.).

JlaboparopHast padora Ne3. HMumuBumyansHoe 3amanue mo Teme «ConaepikarenbHbIN
aHaJINU3 TaHHBIX MeTogamu DataMining.

Lenp paboThl — HAY4YUTh CTYACHTOB OOOCHOBAaHHO TPUMEHITH 0a30BBIE METOJIbI
MHTEJJIEKTYaJIbHOTO aHaIN3a JaHHbBIX, YUUTHIBasi OCOOCHHOCTH KaK TEOPETHUECKOTO IOCTPOCHUS
IPUMEHSIEMbIX METO/I0B, TAK U BHIOPAHHOM MPEIMETHOM 001acTH.

JlaboparopHass pabota Ned4. MunuBuiayanpHOe 3afaHue mo Teme «Busyanuzanus u
WHTEPIPETALHs MOTYYCHHBIX PE3yJIbTATOBY.

Lenp paGoThl — HAYYUTh CTYJACHTOB BBINOJHATH BU3YAIU3ALHMI0 U HHTEPIIPETALUS
MOJIYYCHHBIX PE3YJIbTATOB B BUJIE, IPUTOTHOM JJIsI IPUHATUS YIIPABICHUECKUX PEIICHUH.

HpI/IMepr TEM IJId CaMOCTOATCIIbHOTO U3YUYCHUA:

. HeiipoceTeBble METO/IbI aHAIM3a JaHHBIX, CBEPTOUHbIC ceTd (convolution neural
networks), riryouaHOe 00y4enue (deep learning).

. MeTop1 MHTEIIEKTYabHOTO aHanu3a Meana (social media datamining).

. MeToap! MaITMHHOTO 00y4YeHUs B 3a/1a4ax (PMHAHCOBOM aHAIUTHKH.

. Metobl MalIMHHOrO 00y4YeHHsI B 33Jjauax paHHEH METUIIMHCKON TMarHOCTUKU.

. Komb6unnpoBanue Mozeneii B aHaJln3e JaHHBIX, OyCTHHT.

. Merton aHanu3a He3aBHUCUMBIX KOMIIOHEHT (independent component analysis).

. MeTozp! BU3yaau3aliy JaHHBIX BBICOKOH pa3MEPHOCTH.

O1rleHOYHbIE MaTepualibl TEKYIIEro KOHTPOJS pasMmerieHsl Ha caiite TI'Y B pasgene
«Hupopmarust 06 o6pazoBaTensHOM porpamme» - https://www.tsu.ru/sveden/education/eduop/.

10. INops10k NpoBeeHUsI U KPUTEPUH OLleHUBAHUS NMPOMEKYTOYHOM aTTecTAlUH

3aueT C OLEHKOM B ISATOM CEMECTpE MPOBOJIUTCS B MUCbMEHHOW (popme mo Ouneram.
buner cogepxut aBa TeopeTndyeckux Borpoca. [IpogomkurensHocTs 3aueTa 1,5 yaca.
[IpuMepHBIii IepeyeHb TEOPETUYECKUX BOITPOCOB:
OCHOBHBIE TIOHSITHS, TEPMUHOJIOTHS;
DataMining / DataScience;
BigData (ocHOBHBIE IOHSTHSI U CBOICTBA);
JlenyKuus v WHITKIIHS;
WHTeuIeKkTyanpHbIN aHaIu3 TaHHBIX B OM3HECE MPUMEPHI IPUMEHEHHUS;
WHTemeKkTyaabHbIN aHaIu3 JaHHBIX B PELICHUU CIIOKHBIX MPHUKIJIAIHBIX 3371a4;
WHTemiekTyanbHbIN aHaIU3 JaHHBIX B paHHEH JMarHOCTHKE OMACHBIX 3a00JIeBaHMIA;
WHTemiekTyanbHbIN aHaIU3 JaHHBIX B MHIyCTPUAIBHOM MPETUKTUBHON aHAIUTHKE;
OcHOBHBIE 3371a4M U KJIaccU(UKALUs METO/IOB aHAIN3A JaHHBIX;
1O [TpuHIMNMAIBHBIE OCHOBBI MAIIMHHOTO O0yYEeHHUS;
11. lIpenBaputenbHas 06pabOTKa JaHHBIX;

LCoNaORrwDdE



12.
13.
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20.
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26.
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28.
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30.
31.
32.
33.
34.
35.
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37.
38.

OnTumu3zanus IpU3HaKOBOIO MIPOCTPAHCTBA;

[TocraHoBKa 3a1aun Ki1acCU(UKAIINH;

KonTponupyemas HenapaMmeTrpuieckas KiiacCupuKaius;

KonTponupyemas HenapaMmeTpudeckast HelpoceTeBasi KJIacCHu(pUKaIus;
Krnaccudukanus mo MeTo1y MauHbl OOPHBIX BEKTOPOB;

[epeBps perieHui;

HekonTtponupyemas kiaccupukamnus (KiacTepusaius);

Perpeccust (monsiTue perpeccuu, OCHOBHBIE 3TAIbl PETPECCUOHHOTO aHAJIN3a, METOIbI
BOCCTAHOBJIEHMSI PETPECCHH);

Acconuanus,

[TocnenoBarenbHas acconuanys (aaropuTMbl ceMencTBa «Anpuopuy, anroput™m GSP);
MHOTrOypOoBHEBOE MAaIIMHHOE 00y4YeHHE (OYTCTPINIHUHAT, O3TTHHT, CTEKHHT, OYCTHHT);
OGHapyxeHne aHOMaJIuH,

Busyanmzanus B DataMining;

OYHKINY aKTUBALIHUH;

OcHOBHBIE THITBI HCKYCCTBEHHBIX HEHPOHHBIX CETEH;

CBepTOUYHBbIE HEUPOHHBIE CETH;

Cpenbl 1 ppeiMBOPKHU TIIyOMHHOTO 00Y4YEHNUS;

OcHoBHbIe 3371241 00paOOTKU TEKCTA,

Drarsl NpeABapUTEIbHON 00pabOTKH TEKCTA;

MeTtpuku kadecTBa KiacCH(PpUKaLUY,;

I'unoresza A/B, Kanma-unaexc cornacusi, ROC-kpuBas;

MeTtpuka Ka4ecTBa IPOrHO3a BPEMEHHOTO PSIa;

MeTpHKH KauecTBa KIIaCTePU3AIIHH;

[TpUHIMITEI BBICOKOTIPON3BOAUTEIBHBIX BRIYUCIICHUH;

Oco0eHHOCTH MTOCTPOCHUSI BBIYUCIUTEIBHOTO KJIAcTepa;

Cpenpl 1 HHCTPYMEHTBI BRICOKOIIPOW3BOIUTEIHHBIX BBIYUCICHUH;

WuctpymenTs data mining.

PesyanaTm 3a4yeTa C OIICHKOM OMMPCACIIAIOTCA OLHCHKAMU «OTJIUYHO», «XOpOoIIOo»,

«YHAOBJICTBOPUTCIIBHOY», KHCYAOBJICTBOPUTCIBHOY.

I[J'If[ OICHKMU OJOTaIllOB OCBOCHHUSA KOMIICTCHIIMU HCIIOJb3YCTCA 63J'IJ'H)HO-p€I\/’ITI/IHFOBa$[

CHUCTCMA OLICHUMBAHUA

o MaxkcHuMaIbHBIA 0allI OnenuBaeMast
DneMeHThI YI4eOHOU eATeTbHOCTH
C HaJaja cemecTpa KOMITCTEHITUS
Pedepar mo Teme ¢ npezenranuen 20 1IK-3
Peanunsanus npoekra 40 I1K-3
Omnpoc Ha 3aHATHAX 10 1K-3
3a4er ¢ OLIeHKOM 30 1IK-3

Cy'MMa 68.JIJ'IOB, Ha6paHHa51 CTYACHTOM B TCUCHHUC CCMCCTpa M HaA 3a4YCTC C OLIEHKOH,
MEpCBOAUTCA B OLICHKY HpOMC)KYTOQHOﬁ arTeCTalu yCrieBa€MOCTU CTyICHTA I10 HpHBCI[eHHOﬁ

HWXKE IIKAJIC.



Ilepecyer 0a/1J10B B OLIEHKH 1JI IPOMEKYTOYHOM aTTeCcTAMHU

bayuiel Ha 1aTy KOHTPOJIBHOM TOUYKHU Onenka

>90% oT MakCUMaIbHON CyMMBI 0aJlsIOB 5

Ot 70% 1o 89% oT MaKCUMAIILHON CyMMBI OQJIJIOB

Ot 60% 110 69% OT MaKCUMaIbLHON CYMMBI OQJIJIOB

N | W | B~

< 60% OT MakCUMaJIbHOW CyMMBI 0aJIJIOB

OHGHO‘IHBIG MaT€pualibl JJIs IIPOBCACHUA HpOMe)I(YTOqHOﬁ arTécTaluu pasMEIICHbBI Ha
caiire TI'Y B pasmene «Mudopmanuss 00  oOpa3oBarenbHOM  mporpaMme» -
https://www.tsu.ru/sveden/education/eduop/.

11. YyeOHO-MeTOAMYECKOE 00ecIIeueHue

a) DIEKTPOHHBIN y4eOHBIH Kypc MO JUCIHHUILUIMHE B SJICKTPOHHOM YHHBEPCUTETE
«Moodley - https://moodle.tsu.ru/course/view.php?id=22102

6) OI_IeHOIIHBIe MaTepHrajibl TCKYLICIO KOHTPOJIA U HpOMG)KyTO‘IHOﬁ arrecraguu 110
JUCIIMIIIIMHE.

12. Ilepeuyenn y4eGHOIi 1uTEpaTyphl U pecypcoB cetu UHTepHeT

a) OCHOBHas JUTEparypa:

— 3amatuH A.B. BBeneHue B HHTEIUIEKTYyalbHBIM aHAN3 IaHHBIX : yueOHOe mocodue /A.
B. 3amsarun. - Tomck : U3parensckuit Jlom Tomckoro rocyaapcTBeHHOTO 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, JodoBartolo 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) JOTOJIHHUTEIbHAS JINTEpATypa:

— Principles of Data Mining electronic resource /by Max Bramer. Bramer, Max. London :
: Springer London :: Imprint: Springer, 2013, X1V, 440 p. [DnekTpouHbIii 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, JoaoBartoloGomes.Gaber, Mohamed Medhat. Cham : : Springer
International Publishing : : Imprint: Springer, , 2014. IX, 108 p. [DnekTpoHHbIil pecypc].—
Pesxxummoctyna: http://dx.doi.org/10.1007/978-3-319-02711-1.

— Mupkun b. I'. Beegenue B aHann3 1aHHBIX | YYEOHUK M MPAKTUKYM /i OakajgaBpuaTa
U MarucTpatypbl : [AJi1 CTYAEHTOB BY30B, OOYYaIOIIUXCS IO HWHXEHEPHO-TEXHUYECKHM,
€CTECTBEHHO-HAYUYHBIM M YKOHOMHYECKUM HaIpaBjieHUsIM U creruanbHocTsM| /b, T'. MupkuH ;
"Bricmiass mikona 3koHOMUKH" HanMoOHanmbpHBIN HMccleqoBaTeNbCKUd yHUBEpCUTET. — MoOCKBa
:FOpaiir , 2015. - 173 c.

— Kynanues A.Il. Metoasl U cpeicTBa KOMIUIEKCHOTO aHaiM3a JaHHBIX @ y4eOHOe
nocobue. — Mockga : @opywm [u 1p.], 2014. — 511 c.

13. llepeyenb HHPOPMALMOHHBIX TEXHOJIOT U

a) JIMIIEH3MOHHOE U CBOOOJIHO PACTIPOCTPAHIEMOE MPOTPAMMHOE 00ECTICUCHHE:
— C, C++, C#, Python, R-Studio, Rapid Miner, MS Azure;


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

0) npodeccruoHanbHbIe 6a3bl JAHHBIX:

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

14. MaTepuaJbHO-TeXHHYECKOE 00ecneuyeHue

JUis  MarepuanbHO-TEXHUYECKOTO  00ecredeHus JUCHMIUIMHBI —TpeOyeTcs Haludue
KOMIIBIOTEPHON TEXHUKH C YCTAHOBJICHHBIM COOTBETCTBYIOIIUM IIPOrPAMMHBIM O00€CTIeYeHUEM U
JIpyroro o00OpyAOBaHuUs, IOAJEPKUBAIOIIET0 IPOBEAEHUE NIPE3EHTALIUM, [IOCTPOEHUE POEKTHOM
JIOKYMEHTAIMH, BBIXOJ B ceTh IHTEpHET.

15. Undopmanus o paspadorunkax

3amatuH Anekcanap BmamumupoBuy, aA.T.H., npodeccop, MHCTUTYT mnpuKiIagHON
MaTE€MaTHUKH U KOMIBIOTEPHBIX HAYK, TUPEKTOP



