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1. eab ¥ n1aHUPYyeMble Pe3yJabTAThIOCBOEHUS THUCIUTIMHBI

[enbto 0OcBOEHUS AUCHUILINHBI SBIsETCS (POPMUPOBAHUE CIEAYIOIUX KOMITETEHIIUH:

— OIIK-3 — cmoco0eH MpUMEHSATh U MOIU(PUIIUPOBATH MATEMATUYECKUE MOJEIH JUIS
pelieHus 3aaa4 B 00J1acTH MpoPecCuOHANbHON 1eATeIbHOCTH

PesynbraramMu OCBOEHUSI AUCIUIUIMHBI SBIISIOTCS CIAEAYIOIINE WHIUKATOPHI JOCTHXKECHUS
KOMIIETCHIINH:

HNOIIK-3.1. [IeMOHCTpHpPYET HaBBIKM IMPUMEHEHHUS COBPEMEHHOTO MaTEeMaTHYeCKOTO
anmapara ISl TOCTPOCHHS aJeKBATHBIX MaTeMaTHYeCKHUX MOJIeJe peaJbHBIX IPOIECCOB,
00BEKTOB M CHCTEM B CBOCH MPEAMETHOH 00J1acTu.

NOIIK-3.2. JlemoHcTpupyeT yMmeHHE cobOupaTh W 00pabaThiBaTh CTaTHCTHYECKHE,
AKCIIEPUMEHTAJIbHBIC, TEOPETUYECKUE M T.M. JAaHHBIC JJs IOCTPOCHHUS MaTEMaTUYECKUX
MoJieJIel, pacueTOB U KOHKPETHBIX MPAKTUYECKUX BBHIBOIOB.

2. 33}13‘[“ OCBOCHUA TUCHHUIIIMHBI

- I/ISYLII/ITB OCHOBHBIC MOJCIIN U METOAbI p33pa6OTKH JAaHHBIX

- HayLII/ITBCﬂ IMPUMCHATH YKa3aHHbIC MOJACIM KW MCTOJbI, a TaKXE IPOrpaMMHBIC
CpeaCTBAa, B KOTOPBIX OHU PCAJIM30BaHBI,

- HpI/I06p€CTI/I OIIBIT aHaJIn3a PCajJIbHbIX JAHHLIX C MIOMOIIBIO U3YUCHHBIX MCTOOOB.

3. MecTo AMCHMILIMHBI B CTPYKTYpe 00pa30BaTe/IbHON MPOrpaMMbl
JucuuninuHa oTHocuTcsl K bioky "®akynbratuBHble MOAYIH' . JMCHUIUIMHA BXOJIUT B
MoayJb «BBefieHne B MCKYCCTBEHHBIH HHTEIUICKT.

4. Cemectp(b1)ocBoenus U (popma(bl) MPOMEKYTOYHOMH ATTECTALUM MO JUCHHUILINHE

[IaThIi1 cemecTp, 3a4€T C OLICHKOM.

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

JU1sl yCHelHoro OCBOGHUs AUCHUILIMHBI TPEOYIOTCS KOMIIETEHIIMH, C(POPMUPOBAaHHbBIE B
X0JIE OCBOEHHS 00pa30BaTENbHBIX IIPOrPaMM IPEALIECTBYIOIIETO YPOBHA 00pa30BaHusl.

6. SI3bIK peanuzanun

Pyccknit

7. O0beM TUCHUILINHBI

OO01mmas TpyI0eMKOCTh TUCIUTUIHNHBI cocTaBisieT 3 3.€., 108 gacoB, U3 KOTOPHIX:
- nexuuu: 32 4.
- maboparopHbie 3aHsATus: 16 1.
B TOM YHCJIC IPAKTUYECKask MOJrOTOBKa: 16 .
O06beM caMOCTOATENILHON padOThI CTY/IEHTA OIpeesieH YIEOHbIM IJIAHOM.

8. Conep:xkaHue TMCHUILVIMHBI, CTPYKTYPHPOBAHHOE 110 TeMaM

Tema 1. OcHOBHBIE ITPOOIEMBI TOCTPOEHUS CUCTEM

Kparkoe conepaHue TeMbl. AKTyadbHOCTb, 0a30Bas TEPMHUHOJOIMS M TEHICHLUHU
pazButusa. OCHOBHbBIE 3a/Jayd, OTanmbl W KiIacCU(PHUKalUs METOJOB aHajliHu3a JIaHHBIX.
[lpenBaputenvHast  oOpaboTka  fmaHHbIX. Knaccudukanmsa.  Perpeccus.  Acconumanms,
NOCJIE0BaTeNbHAs  acCOLMalvs, AaHOMAJIUU M BHU3yaln3auus. BpIcokonpon3BoauTENNbHAS
00paboTka gaHHbIX. [IporpaMMHbIe Cpe/ibl A1 HHTEUIEKTYaIbHOIO aHaIM3a JaHHbIX.

Tema 2. IIpeasapurensHast o0padoTka qanHbIxX. Kiaccuduxanms



Kpatkoe conepxanue TeMbl. OCHOBHBIE METO/IbI U MIPEIBAPUTEIbHAS 00paO0TKA JTaHHBIX.
OnTumuzanus MPU3HAKOBOTO MPOCTpaHCTBAa 0e3 TpaHCPopMalMu MPOCTPAaHCTBA IMPHU3HAKOB.
KonTponupyemass Henmapamerpudeckas HedpocereBas kinaccudukarnus. Kmaccuduxamms mo
METO/Y MalIMHbI OIIOPHBIX BEKTOPOB. JlepeBbsi pelieHui.

Tema 3. Perpeccus. Accouumanus, IOCIeA0BaTeIbHAs AacCOMAIUS, AHOMAIUH |
BU3YaJTU3aIUS

Kparkoe conepxkanue Ttembl. [lonstue perpeccuu. OCHOBHBIE ITaIlbl PErpeCcCHOHHOTO
aHainza. OnucaHue alropuTMa accouuanuu. AJTOPUTMBI CeMENCTBa «ANpUOpH». AJIFOPUTM
GSP. OGHapyxeHHe aHOMAJIUH U METOJIbl BU3yaJIU3aIliH.

Tewma 4. Bricokornpon3BoauTenbHas 00padoTKa JaHHBIX

Kparkoe conepxanue Ttembl. [IpuHIMIBI OpraHU3aluy  BBICOKOIIPOU3BOAUTEIIBHBIX
BblunciaeHuii. SMP-cucrembl. Mogenn mnapainenbHblx — BbluMcieHud MPMD, SPMD.
[IporpammuBbIe Cpe/ibl 111 MHTEIUICKTYaIbHOT'O aHATU3a JIAHHBIX.

9. Tekymmii KOHTPOJIb MO TUCHUILIUHE

Tekylmuii KOHTPOJb MO AUCUUILUIMHE MPOBOJUTCA HA OCHOBE KOHTPOJISI MOCEHIAEMOCTH,
COCTaBIICHUS U 3aIIMTHI pedepartoB, padoThl Ha/l IPYIIOBBIM MPOEKTOM U (pUKcupyercs B popme
KOHTPOJIbHOM TOYKH HE MEHEE OJTHOT'O pa3a B CEMECTP.

TumnoBkle 3ananus 1 TPOBEACHUS TEKYIIETO KOHTPOIISl YCIIEBAEMOCTH 10 AUCIMILIUHE:

Pedepar (Ha cornmacoBannyro temy). K pedepary HeoOX0oauMO cienaTh Mpe3eHTAIHIO.

[Ipumeps! Tem:

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

CoBpeMeHHbIE alNrOPUTMbI KJIaccuPUKauu (U300paxeHuil, TEKCTOB U T.I1.);

WNurtennexryansHas o0paboTka JaHHBIX B ... (IPOMBIIIJICHHOCTH, MEIUIIMHE, OU3Hece,
UHAYCTPUHU pa3BJI€UEHUH, 1ocyra u ap.);

W3Bneuenue 3HaHUI U3 TEKCTOB;

JleTekTMpoOBaHKNE aHOMAJIUI;

Pa3zHOBUIHOCTH CBEPTOYHBIX HEMPOHHBIX CETEM;

WHTennexryaibHble aITOPUTMbI B paHHEH IMarHOCTUKE 3a00JI€BaHU;

WHTennexTyaabHble aIrOPUTMBI B IEPCOHATTM3UPOBAHHON MEIULIMHE;

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

WHTennekTyanbHble alTOPUTMBI B OAHKOBCKOM JIeJie/CTpaxOBaHUH/ .. .;

[Ipoexkt (Ha corjmacoBaHHyr0 TeMy). Peanm3zoBarb HEOONBIIOW MPOEKT IO
MHTEJUIEKTyaJIbHOM 00paboTKe MaHHBIX C MCHOJb30BaHHEM cpeabl RapidMiner win oxHoro us
A3BIKOB MporpammupoBaHusi (Hanpumep, Python, R), ¢ BO3MOXHBIM HCIIOJIB30BaHUEM
00IIeTOCTYMHBIX 0a3 JaHHBIX (MM JAHHBIX U3 UHBIX UCTOYHUKOB).

Oransl peaqu3alinuy MpoeKTa:

ITouck n moAroToBka Habopa JaHHBIX;

Pa3paboTka TeXHMUECKOTO 3aaHMUs;

[TunoTHas peanusanus OJHOW MOJENHU, BBIOOP METPUKU U OLEHKA TOUYHOCTH ((ukcarus
MOJIyY€HHOM TOYHOCTH Ha 3TOM JTare);

Peanuzanus BceX MyHKTOB TEXHUYECKOIO 3aJaHMs, HACTPONKa MapaMETPOB MOJEIIEH,
OIICHKa TOYHOCTH (TOYHOCTb, MOJY4YEHHAass Ha 3TOM JTale JoJDKHA ObITh OOJbIIe YeM Ha
MPEIbIIYIIEM):

[loaroroBka otyera (C omMCaHWEM MPEAMETHOM 00JIaCTH, BHIOPAHHBIX aJTOPUTMOB U
napaMeTpoB MoJieNel), Mpe3eHTalH, TyOInYHas 3alUTa MPOEKTa;

Kaxnpi CcTymeHT peann3yeT WHAMBUAYAIbHBIM WIA TPYIIIOBOM NPOEKT Kak
M0CJIEI0BATENBHOCTD J1a00PaTOPHBIX PadoT:



JlaboparopHasi pabora Nel. MHnuBHuayanpHOE 3aJaHUE MO TeMe «AHAIU3 MpPeaIMETHOU
obnactu, popMyIupoBKa LieNeil U 3a7au uccieaoBanus. M3pneueHne U nepBUYHOE COXpaHEHUE
JAHHBIX.

enb paboThl — HayuyuTh CTYACHTOB pEIlIaTh 33/a4d aHalIM3a MpeIMETHOH olnacTu, ee
ajanTauyMy JUid METOJOB aHalIM3a JAaHHBIX C Y4YETOM IPUHUUIHAIBHBIX OCOOEHHOCTEN
peIMEeTHOM 00JIacTH.

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

Lenp paboThl — HAy4UTh CTYIEHTOB peLIaTh 3aJaud NpeABapUTENbHOH 00pabOoTKU
JMaHHBIX, MPEANOoJararoleil TPyI0eMKY MPOLUEAYPY OUYMCTKH (MCKJIIOUYEHHUE MPOTHUBOpPEUHil,
CIIy4aifHBIX BBIOPOCOB U TOMEX, MPOMYCKOB), HHTErpanuud (OObEIMHEHUE [AHHBIX W3
HECKOJIbKUX BO3MOXKHBIX MCTOYHHMKOB B OJHOM XpaHWIWIIE), mpeoOpa3oBaHus (MOKET
BKJIIOYATh arperupoBaHUE M CKaTHE [IaHHBIX, JUCKPETH3AIMI0 aTpUOyTOB W COKpaIleHUE
Pa3MEpHOCTH U T.IL.).

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

Lenp paboThl — HAY4YUTh CTYACHTOB OOOCHOBAaHHO TPUMEHITH 0a30BBIE METOJIbI
MHTEJJICKTYaJIbHOTO aHaJIN3a JaHHBIX, YYUTHIBass OCOOEHHOCTU KaK TEOPETHUECKOTO MOCTPOCHUS
IPUMEHSIEMbIX METO/I0B, TAK U BHIOPAHHOM MPEIMETHOM 001acTH.

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

Lenp paGoThl — HAY4YUTh CTYIACHTOB BBIMOJHATH BHU3yalU3allMI0 M HHTEPIpPETAIUS
MOJIYYCHHBIX PE3YJIbTATOB B BUJIE, IPUTOTHOM JJIsI IPUHATUS YIIPABICHUECKUX PEIICHUH.

HpI/IMepr TEM IJId CaMOCTOATCIIbHOTO U3YUYCHUA:

. HeiipoceTeBble METOIbI aHAIKM3a JAHHBIX, CBEpTOUYHBIC ceTH (convolution neural
networks), riyounnoe ooyuenue (deep learning).

. MeTop1 MHTEIIEKTYalbHOTO aHanu3a Meaua (social media datamining).

. MeTo1bl MAITUHHOTO 00YYeHHUS B 3a/1a4ax (PMHAHCOBOW aHAIUTUKH.

. MeTtop1 MaIIMHHOTO 00y4YEHUs B 3a]ja4ax paHHEH MEIUIIUMHCKON JUarHOCTUKH.

. KombOunupoBanue Mozeneit B aHanu3e JaHHbIX, OyCTHHT.

. Metos ananu3a He3aBHUCUMBIX KOMIOHEHT (independent component analysis).

. MeTo/1bl BU3yaau3alliy JAHHBIX BEICOKOW Pa3MEPHOCTH.

10. INopsiok NpoBeeHUsI U KPUTEPUH OLIeHUBAHUS MPOMEKYTOUYHOHATTECTALMH

3aueT C OLEHKOM B MATOM CEMECTpE MPOBOJIUTCS B MUCbMEHHOW (popme mo Ouneram.
buner copepkuUT 1Ba TeOpeTHUECKUX Bompoca. [IpogomkurensHocTs 3auera 1,5 gaca.
[IpuMepHBIii IepeyeHb TEOPETUYECKUX BOIIPOCOB:
OcHOBHBIE IOHATHUS, TEPMUHOJIOTHS;
DataMining / DataScience;
BigData (ocHOBHBIE IOHSTHSI U CBOICTBA);
Jenykuus u MHAYKLUSA;
WHTemeKkTyaabHbIN aHaIu3 1aHHBIX B OM3HECe MpUMephl TPUMEHEHMS,;
MHTeNnneKTyanpHbli aHaIU3 JaHHBIX B PELIEHUH CJIOKHBIX IPUKIJIATHBIX 3a/1a4;
WHTemiekTyanbHbIN aHaIU3 JaHHBIX B paHHEH JMarHOCTHKE OMACHBIX 3a00JIeBaHMIA;
MHTenneKTyanbHbli aHaIu3 JaHHBIX B MHAYCTPHUAIbHOW IPEIUKTUBHON aHAJIUTUKE;
OcHOBHBIE 3371a4M U KJIaccu(UKaLUs METO/IOB aHAIN3a JaHHBIX;
. IlpuHIMNUanbHbIE OCHOBBI MAIIMHHOTO O0YYEHUS;
. IlpenBapurensHast 00paboTKa JaHHBIX;
. OnTuMu3anus NpU3HAKOBOIO IPOCTPAHCTBA;
. ITocTaHoBKa 3a7auu KJIaCCU(PHUKALIH;
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32.
33.
34.
35.
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37.
38.

KonTponupyemas Henapamerpuueckas Kiaccupukanus;,

KonTponupyemas Henapamerpudeckas HepoceTeBasi KIacCHu(pUKaIus;
Knaccudukanus mo MeTo1y MaiiHbl OOPHBIX BEKTOPOB;

[epeBps pelieHui;

HekouTtponupyemas kinaccupukamnus (KiacTepusaius);

Perpeccus (moHsATHE perpeccuu, OCHOBHBIC ATAIBl PErPECCHOHHOTO aHAIN3a, METO IbI
BOCCTAHOBJICHHSI PETPECCHH );

Acconuanus,

[TocnenoBarenbHas accorualys (aIropuTMbl ceMencTBa «Anpruopu», anroputm GSP);
MHoroypoBHeBoe MalIMHHOE 00yueHue (OyTCTpINIUHT, OTTHHT, CTEKUHT, OyCTHHT);
OGHapy>xeHue aHoMajui,

Busyanmzanus B DataMining;

OYHKINY aKTUBAIIUH;

OCHOBHBIE TUIIBI HCKYCCTBEHHBIX HEUPOHHBIX CETEH;

CBepToYHBIE HEHPOHHBIE CETH;

Cpenbl 1 ppeiMBOPKYU TIIyOMHHOTO 00Y4YEHNUS;

OcHoBHbI€ 3371241 00paOOTKH TEKCTA,

Drarsl NpeABapUTEIbHON 00pabOTKH TEKCTA;

MeTtpuku kauecTBa KiacCHU(PpUKaUY,;

['unoreza A/B, Kanmna-unaexc cornacusi, ROC-kpuBas;

MeTpuka kauecTBa IPOrHO3a BPEMEHHOIO Psjia;

MeTpuku KauecTBa KilacTepu3aluy,

[TpUHIMITEI BBICOKOTIPOM3BOAUTEIBHBIX BEIYUCIICHUH;

Oco0eHHOCTH MTOCTPOCHUSI BBIYUCIUTEIHHOTO KJIacTepa;

Cpenpl 1 HHCTPYMEHTBI BRICOKOIIPOM3BOIUTEIHHBIX BBIYHCICHUH;

WuctpymenTs data mining.

Pe?;y.HI)TaTI)I 3a4yeTa C OIICHKOM OIMPCACIIAIOTCA OLCHKAMU «OTIUYHO», «XOpOoIIo»,

«KYHAOBJICTBOPUTCIIBHOY», KHECYAOBJICTBOPUTCIBHO.

I[J'If[ OICHKMU OJOTaIllOB OCBOCHHUA KOMIICTCHIIMU HCIIOJIb3YCTCA 63J'IJ'H)HO-p€I\/’ITI/IHFOBa$[

CHUCTCMA OLICHUMBAHUA !

. MaxkcumanbHbIH Oamt OuenuBaemast
DneMeHThI YI4eOHOU eATeTbHOCTH
C HaJaJia cCeMecTpa KOMITeTEHITUS
Pedepar mo Teme ¢ npezenranuen 20 1K-3
Peanusanus npoekra 40 I1K-3
Ornpoc Ha 3aHATUAX 10 MK-3
3a4er ¢ OLIEHKOM 30 IK-3

CYMMa 6ann013, Ha6paHHa51 CTYACHTOM B TCUCHUC CCMCECTpa M HaA 3a4YC€TC C OLIEHKOH,

MEpEeBOAUTCA B OLICHKY HpOMeX(YTOqHOﬁ arTecrallu yCrieBacMOCTU CTyJCHTA IO HpHBeI[eHHOﬁ

HWXKE IIKAJIC.

ITepecuyer 62/1J10B B OLICHKH /151 IPOMEKYTOYHOM aTTeCTALMHU

Banel Ha 1aTy KOHTPOJIBHOU TOUKHU Orenka

> 90% oT MakcCUMaJIbHON CyMMBI 0ajlyIoB 5

Ot 70% 10 89% OT MakCMMaJIbHON CyMMBbI OaJIJIOB 4




Ot 60% 10 69% OT MaKCUMaJIbLHON CyMMBI OaJIJIOB 3

< 60% OoT MakcHMaJIbHOW CyMMBI 0aJJIOB 2

11. YyeOHO-MeTOAMYECKOE 00€ecIIeUeHue

a) DNEKTPOHHBIA YYEOHBIH KypC MO JUCHMIUIMHE B JJICKTPOHHOM YHHUBEPCUTETE
«Moodley - https://moodle.tsu.ru/course/view.php?id=22102

0) O1leHOYHBIC MaTepPHAIBl TEKYIIEro KOHTPOJIS W MPOMEKYTOYHOW AaTTECTAMH TI0
JTUCILUILIAHE.

12. Ilepeyenn yueOHoIi JuTEpaTypbl 1 pecypcoB cetu UHTepHeT

a) OCHOBHas JUTEparypa:

— 3amsatuH A.B. BBeneHnue B MHTEIUICKTYaIbHBIN aHATU3 TaHHBIX : yueOHOe mocobue /A.
B. 3amsarus. - Tomck : U3parensckuit Jlom Tomckoro 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, 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) IOMOSHHUTENIbHASI JIUTEpATypa;

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

— Mupkus b. I'. Beenenue B aHanmu3 JaHHBIX | Y4eOHHUK U NMPAKTHKYM Ul OakaiaBpuara
U MarucCTparypsl : [I[J'ISI CTYACHTOB BY30B, O6yanOHlI/IXC$I M0 HHXCHCPHO-TCXHUYCCKUM,
C€CTCCTBCHHO-HAYYHbIM WU 53KOHOMHWYCCKUM HAIIPpABJICHUAM U CHGHH&J’IBHOCTHM] /b. T. MI/IpKI/IH )
"Bricmias mkona SkoHOMUKH" HanmoHanmpHBIN HCCIeOBaTENbCKUNM YHUBEPCUTET. — MOCKBa
:}Opaiit , 2015. - 173 c.

— Kynanues A.Il. Meroasl M cpeacTBa KOMIUIEKCHOTO aHalM3a JAHHBIX @ ydeOHOe
nocobue. — Mocksa : @opym [u ap.], 2014. — 511 c.

13. Mlepeuens HHGOPMAIMOHHBIX TEXHOJIOTUIA

a) JTUIIEH3MOHHOE M CBOOOTHO pacmpocTpaHsIeMoe MPOrpaMMHOE OOecTieueHue:
— 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) [Dnekrponsusiii pecypc]. — Pexum
noctyna: 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. [Dnekrponuslii pecypc]. — Pexum gocryma:
http://dx.doi.org/10.1007/978-1-4614-7669-6


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

14. MaTepua/jbHO-TEXHHYECKOe 0O0ecreyeHue

Jns  MaTepuaabHO-TEXHMYECKOTO OOecleyeHus AUCHUIUIMHBI —TpeOyeTcs Hajaudue
KOMITBIOTEPHOM TEXHUKH C YCTAHOBJIECHHBIM COOTBETCTBYIOIIMM IIPOrPAMMHBIM 00€CIIEYEHUEM U
Ipyroro o00pyAOBaHuUs, OAIEP>KUBAIOIIETO TPOBECHHE MPE3EHTAUM, IOCTPOSHHE MPOSKTHON
JIOKYMEHTAIMH, BBIXOJ B ceTh MHTEpHET.

15. Uudopmanusi o pazpadboTunkax

3amatuH AnekcaHnap BmagumupoBuu, O-p TexH. Hayk, mnpocdeccop, HuHcTUTyT
IIPUKIIATHOM MaTeMaTUKU U KOMIIBIOTEPHBIX HayK, TUPEKTOP



