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ITosicHuTe IbHASA 3amHUCKa

Ilenn 0CBOEHHSI TUCIUIUINHBI

dopMHUPOBaHUY TIPOYHOU TEOPETHYECKOW Ga3bl, HEOOXOMUMOM OyOyIIeMy CIEIMaluCTy B ero IpogecCHoHaIbHOM
OesTeNnbHOCTH.

Vi3yyeHre OCHOBHBEIX NPUHLMUIIOB OpPTraHU3aUuM HHGOOPMALMOHHBIX IIPOILECCOB B HEMPOCETEBHX CHCTEMax.
dopMHUpOBaHWE HABHIKOB Pa3pabOTKH W peaiw3allyil IPOrPaMMHBIX MOeliedl HEWPOCETEBHIX CHCTEM.

MecCTO THCIHIUTHHBLI B CTPYKType 00pa30BaTe/IbHOH IPOrpaMMbI
B.3. IIpodeccuonanbHbll UKI. BapraTuBHasA 4acCTh

IInaHupyeMble pe3yIbTaThl 00y4YeHHsI 10 TUCHHUIUIMHE H HHINKATOPHI TOCTHKEHHsI KOMIIeTEeHI[HH.
B pe3ynbTaTe OCBOEHHSI THCHHUIUTHHBI CTYIEHT JOJIKEeH:

3HaTh:

OCHOBHBIE IPUHIUIIE OPraHU3aluy MHGOPMAIMOHHBIX IIPOIECCOB B HEUPOCETBHIX CHCTEMAX; OCHOBHBIE aPXUTEKTYPHI
HEeMPOCETEBHIX CUCTEM U 0671aCTH MX MIPUMEHEHUS; OCHOBHBIE CIIOCOOH U IpaBuia 00y4yeHUsT HEHPOCETEBEIX CUCTEM;
OCHOBHBIE pPa3paboTKu B 00JIaCTH HENPOCETEBEIX CUCTEM.

Ymetn:

Pa3pabaTeiBaTh U peanu30BEIBATh MPOTPAMMHbBIE MOMENKM HEHPOCETEeBHIX CHCTEM; AeilaTh OIeHKH M CPaBHUBATH
Ka4yecTBO 00y4eHusT ¥ QYHKIIMOHWPOBAHUS PA3/IMYHBEIX MOJieed HEHPOCETEBEIX CUCTEM; IIPUMEHSTh HEHPOCETEBHIE
CHCTEMEI K PelIeHHI0 TPaKTHYeCKUX 3ajay.

Brnagers:

HaBrikamu pa3paboTKu MPOrpaMMHBIX MOMEJIed HeHPOCETBHIX CUCTEM; HABHIKAMHM OIIEHKW M CPaBHEHHUS KadyecTBa
o0y4ueHusT U QYHKIMOHUPOBAHUS PA3MUYHBIX MOJENel HEeMPOCETBHIX CUCTEM; METOMOJIOTHEN ¥ HAaBEIKAMHU PEIIeHUS
HAQYYHBIX U IIPAKTUYECKHUX 3ala4; HaBbIKaMU HKCIIOJIb3O0BAHHUA TEXHHUYECKUX M IIPOI'PAMMHELEIX CPeCTB pPealhn3allun
“HGOPMAIMOHHEIX [TPOIECCOB.

IInaHupyembie pe3yIbTaThl OCBOCHHUsI 00pa30BaTe/IbHOM MPOrPaMMBbI:

e OIIK-3 - Cmoco6eH pa3pabaTeiBaTh MaTeMaTUYECKUE MOMEHN U IIPOBOJUTEL WX aHANM3 IPU PEIIeHUH 3a7Jad B
o61acTy TpoheCCUOHANTBHOU OesTEeTbHOCTH
o OIIK-3.2 - O6oCcHOBEHIBaEeT NpUMEHEHUE CYLI[eCTBYIOMUX IIOLXO0LOB, METOLOB U CPELCTB pPelleHUus
MaTeMaTHYeCKUX 3afJayd
o OIIK-3.1 - [ToHsATHO pa3bICHSET CYyTh MaTeMaTHUYECKUX IIP06IeM U 3afay
o OIIK-3.3 - PemaetT MaTeMaTHYeCKKe 3aflayd COOTBETCTBYIOIIEH CTymeHu 06pa30BaHUs, B TOM YHCIIE
HOBBIE, BO3HUKAIOLIKE B X07e PAabOTH ¢ 06yYaOIIUMUCS, U 3alaYy OJIMMITHAT
e OIIK-2 - Crnoco6eH COBEpPIIEHCTBOBATh X Peajiu30BLIBATL HOBEIE MaTeMaTU4YeCKHe METOHbl pPelleHUs
[IPUKJIafHbIX 3afay
o OIIK-2.1 - [lopg6upaeT ¥ IPUMEHSET U3BECTHEIE MOAXO0Mbl MATEMATUYECKOTO MOMETUPOBAHUS
o OIIK-2.2 - IlogOupaeT ¥ IpHUMeHsSeT KOHKPETHEIe METONH U CPeACTBa IIOCTPOEHUS U aHalu3a
MaTeMaTU4YeCKuX Mofenen

O0BeMm TUCHHUIIITUHBI B 3da49Y€THBIX €IHUHHIIAX C YKda3aHHEM KOJIH4YeCTBad YaCOB, BbII€JIEHHBIX
Ha KOHTAKTHYIO Pa0d0Ty 00y4aloIHXxcsi C MpemogaBaTejieM H Ha CaMOCTOSATEeILHYI0 padoTy
00y4aIoNIUuXCs

Ob1u1ast TPYIOEMKOCTh IUCITUILIMHEL COCTABIsAET 3 3aUeTHEIe eguHuIEl, 108 vaca.

No Ha3BaHHEe pa3[1e/I0B TUCIHUIIINHbI Jlekuusi CamocrosiTeribHasi pabora JlabopaTopHas
padora

Cemectp 3 22 100 22

1 OcHOBHBIE IOHATHUSA UCKYCCTBEHHOU 8 24 4

HENPOHHOU CeTH
2 Knaccudukamms o6pasmnos 12 50 14

3 Kmacrepusarmumsi 06pa3IioB 2 26 4

TemaTHUYeCKoe IIaHHPOBaHHE Kypca

OCHOBHBIE TOHATUS UCKYCCTBEHHOU HEMPOHHOU CETH
Cemectp 3

OCHOBHBIE IOHSITHH



Jlexyus. 4(0) 4. OCHOBHEIE 3Tallbl PA3BUTHS TEOPUU UCKYCCTBEHHEIX HEMPOHHEIX ceTel. CTpoeHre OMOIOTAYeCcKoro
HelpoHa. [TpUHIUT B3aUMONEHCTBUS OHOTOTHYECKUX HEHPOHOB. CTPYKTypa UCKYCCTBEHHOTO HelpoHa. CTPyKTypa
cBs3eit. IIpaBusia pacIpoCTpPaHEHUS CUTHAJIOB, CYMMUPOBAHUS U aKTUBAUuu. OCHOBHEIE (DYHKIUM aKTUBAIUH.
[TpaBusno o6y4uenusi. 0630p TUIOBEIX pellaeMEIX 3afay.
Jlekuus. 4(0) 4. OCHOBHbLIE TNOHSITUS aHaNlW3a HaHHHX. [IpocTedinue omucaTesbHbEEe CTAaTUCTUKH. IIIKaIbl
u3MepeHuil. OCHOBHEIE IPUHIUIIEL OlleHUBaHUs. Koppensanuu.
CamocmosimenvHas paboma. 24(0) 4. OCHOBHbIE TTOHSITHIA
JlabopamopHasa paboma. 4(0) 4. TIpUHIMI B3aMMOOEUCTBUS OUONOTHYECKUX HEUPOHOB. CTPYyKTypa
HCKYCCTBEHHOTO HelipoHa. CTpPyKTypa CBI3€l.
Knaccuduxkanus o6pa3ios
Cewmectp 3
OcHOBHBIE HeH. IuHeHHbIe H HeJIMHEeHHbIe MPOo0/IeMBbl.
Jlexuusa. 4(0) 4. OcHOBHEIE NPOGJEeMH KjlIacCHUPUKAIUYA U HEHPOHHBIX CETEeM, CIIOCOOHBIX OCYIIECTBISTH
Knaccuukanyio. JIuHelinble U HeJIMHEeHHEIe IPOOJIEMEL
JlabopamopHas paboma. 4(0) 4. 3agaya "HMckmroyaromero UJTN"
CamocmosimenvHas paboma. 26(0) u. Knaccudukarms o0pasiios
KoppekTupoBKa BecoB npaBuioM Buapoy-Xodda
Jlexyus. 4(0) 4. OcHOBHBIE UOeu. KOPPEKTUPOBKA BECOB /I MUHUMHU3AIWK OIIUOKY ITPOCTEHUIIIEN HEUPOHHOMN CETH.
JlabopamopHas paboma. 4(0) 4. OOyueHre HEHPOHHOU CETH.
Jlexyus. 4(0) 4. AnroputM o0paTHOTO pacnpocTpaHeHus omubok. O6ob6menue npasuiia Bugpoy-Xodda.
Vicnonb3oBaHue ceTy ¢ 0OpaTHEIM paclpocTpaHeHueM OmuGOK.
JlabopamopHas paboma. 2 4. Peanmu3samus anropuTMa 00pPaTHOTO PACIPOCTPAHEHUS OMMOKU Oy 00ydeHus
HelpoHHOU ceTy Mofenupytome XOR
JlabopamopHas paboma. 2 4. O6yueHue ¢ KPoCC-IIpoBepKOi
JlabopamopHas paboma. 2 4. IlpuMeHeHHe HEUPOHHEIX CETeH K 3afla¥aM Perpeccuu
CamocmosimenvHas paboma. 24(0) 4. KoppeKTUpOBKa BeCOB IIpaBuyioM Bumpoy-Xobda
Knacrepu3zanus 00pa3iioB
Cewmectp 3
Onucanne odyuenusi 6e3 ynpasinenus. Cetb SOFM
Jlexuus. 2 4. OcHOBHEIE ufer. CaMoopranusymmascs KapTa npu3HakoB SOFM. Ba30Beiii anroputm.
JlabopamopHas paboma. 4(0) 4. [IporpaMMHas peanu3anus 6a3oBoro anroputmMa SOFM
CamocmosmenvHas padoma. 26(0) 4. Knactepusanus 06pa3IioB

BPC

3 TeKymui KOHTPOJIB B pasferne «Kmaccudukaims 06pa3ios»
3a4eT 40
JlaBopatopHas pabora: Peanu3anus HeHpoHHOM ceTu Mopenupyomed ¢pyukiuio XOR. 10
JlaboparopHast pa6ora: Paco3HaBaHue 06pa3oB 10
JlaBopatopHas paborta: HenuHelHas kiaccubukauus IByMEPHBIX MHOXKECTB 10
JlaBopatopHas pabora: CermeHTanus o6pa3nos TOMINBA 10
JlaboparopHast pab6ora: ITocTpoeHre MOfieNnu MOBENEeHYECKOT0 CKOPPUHTa 10
JlaboparopHast pa6ora: IIporHo3upoBaHue Mpoaax HehTu 10

Hroro 3a cemectp 3: 100
|

YyeOHO-MeTOOHUYECKOe U HH(POpMaIlHOHHOE oO0ecneueHue yueOHOro npomecca
OOpa3oBaTe/IbHbIE TEXHOJIOTHH (B TOM YHCJIe HAa 3aHSITHSIX, IPOBOIUMEIX B HHTEPAaKTHBHEIX (hopMax).

YueOHO-MeTOAUYECKHE MaTepPHasIbl, B TOM YHC/Ie MEeTOTUYEeCKHe YKa3aHUs IJIs1 00yJaIOLIUXCsI IT0 OCBOCHHIO
TUCIUTUTHHBI

HelipoceTeBrle anropuTME IIOCTPOEHUS IJIOCKUX aflallTUBHEIX CETOK.

Bricokuil mHTEpec K mpobiieMe IOCTPOEHUS afalTUBHEX CETOK O0YCIIOBIEH HEOOXOOMMOCTHIO NUCKPETH3AIUU
TIPOCTPAHCTBEHHOM 0671aCTH AJS MONIYYEHUs JOCTOBEPHOTO YHMCIIEHHOTO PeIleHUs MPUKIAagHBX 3afad. Kpome TorO,
aJanTUBHEE CETKU LIMPOKO MCIONB3YIOTCS Ipu 00paboTKe M300pakeHul, BU3yalu3aluy NaHHEX, B I'pabudecKux
IPUIOXKEHUAX, 3aladax KlacTepu3aluy 1 T.1.

CeropHs BBICOKYIO 3()pEeKTHBHOCTH NPU IOCTPOEHUM afalTUBHEIX CETOK C 3aJaHHOM IJIOTHOCTHIO Ha CIOXKHOU
¢busnueckodl o6nacTd OEeMOHCTPUPYIOT HelpoceTeBble AJNTOPUTME Ha OCHOBe KJIaCCUYECKOU TeOopHUH
caMmoopranusylomuxcs kapT Koxonera (cetb SOFM - Self-Organizing Feature Maps, T.Kohonen).

W3BecTHO, 4TO MpuMeHeHue 6a30Boi Mogenu SOFM MpUBOOUT K IOSIBIEHUIO TPAHUYHOTO 3¢ deKTa, HaTUuIU0 MEPTBHIX
HeMPOHOB U HapYyIIEHUIO ITagKOCTU CeTKU. [IJ1s pelleHUs yKa3aHHHX NPobieM NpefioxkeHs MOTUGUIUPOBaHHEIE
MeTO[bl, B OCHOBEe KOTODHIX JIEXKHUT HUAes YepefoBaHus 6a30BOT0 alTOPUTMa s BHYTPEHHUX M BHEIIHUX Y3JIOB,



WCIIONIb30BAHUS TaK Ha3BIBAEMBIX PAaCKpPANIeHHHX MOJeNled U CHeNuaNbHBIX aITOPUTMOB CTIaXWBaHUS.
OO6men3BecTHHE (aKT HEOOXOAUMOCTH MPOBEAEHUSI MHOTOYHCIEHHBIX BEIYUCITUTEIBHEX 9KCIIEPUMEHTOB IO BHIOOPY
mapaMeTpoB O0y4YeHUS HEHPOCETH OIS IPUEMJIEeMON afjanTalU¥ CEeTKM MHCIOUDPHUPOBan paboTH, B KOTOPHIX,
TIPeJIOXEHH PEeKOMEHIAWK 110 BHIOOPY MapaMeTpoB GYHKIMYM PACCTOSHUS U CKOPOCTH 00ydYeHHUs IPHU afalTalliu
TIJIOCKOM 067aCTy PETYISIPHON CeTKOUM MOOUMUIIMPOBaHHKIM anroputMoM SOFM.

OpnHako, IpUMeHeHNe U3BECTHEIX MOTUGUIIMPOBAHHEIX HEHPOCETEBHIX aJITOPUTMOB K ITOCTPOEHUIO afalTUBHEIX CETOK
Ha CJIOXKHBIX 00/1aCTSX, XapaKTEPUIYIOIIHUXCS MHOTOCBSI3HOCTHIO, HAIMYMEM Pa3BETBISIONIMXCS Y3KUX TPEIIWH, BEIPE30B
CIOXKHOU (HOPMEI, TPUBOAUT K HANTUYUIO apTeaKTOB, CaMOIIEPECEYEHUH CETH, a TaK¥Ke BHIXO[OB Y37I0B U pebep ceTu 3a
TpaHuLE 00J1aCTH.

Insa o6CyXpeHus NpepjaraeTcs yIy4lleHHEN KOMIIO3UIIMOHHEN alITOPUTM, OTINYAIOIIUICS [IepecieTOM CETOYHOTO0
PacCCTOSAHUS TOCNE yAaneHUs Y3J0B BHIIEAIIAX 3a TPAHULB HeperymasapHou obmacTu. CTaBUTCS mpobieMma
IPOrpaMMHOM peanu3alliy MeTOHa, C BO3MOXKHOCTBIO MHTEPAKTUBHOI0 U3MEHEHUS [IapaMeTPOB 00yYeHUs HENPOCETH.
BRIIONHSAIOTCS MHOTOYXCIIEHHBIE BHIYUCITUTEIbHBIE S3KCIIEPUMEHTH TOATBEPKAatomue 3GGHEeKTUBHOCTh Pa3paboTaHHBIX
QJITOPUTMOB Ha CJIOXKHEBIX MTOCKUX 00IaCTsIX.

OueHoOYHBIE cpeacTBa

[To maHHOU mucHUINIVHE pa3paboTaHbl OLEHOYHHIE CPENCTBA, KPUTEPUM UX OLIEHWBAHMUS, a TAaKXKe METOOUYECKHUe
MaTepuaskl, ONpefensiouie IPOIeAyphl OLeHUBAHUS 3HAHUN, YMEHUN, HABHIKOB M (MJIM) OIBITA OESITEIHHOCTH,
XapaKTepPU3yIOMUX 3Talkl GOPMUPOBAHUS KOMIIETEHITUH.

CnucoK 1uTepaTyphl
[TepeuyeHb OCHOBHOM ¥ [OMIOJHUTEILHOMN INTEPATYPhl, He0OXOIUMOH 11T 0CBOEHUS NUCIUIIINHEL.
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CIIKMCOK [IOMOTHUTENbHON JINTEePaTypHI TYCT.

l'IepequL pecypcoB I/IH(l)OpMaI.II/IOHHO-KOMMYHHKHHHOHHOﬁ CeTH «I/IHTepHeT», HeOﬁXOI[PIMbIX oJIsi OCBO€HHUSA
OTUCIHUIIIHHBI
http://www.ict.edu.ru/lib/index.php?a=elib&c=getForm&r=resNode&d=mod&id node=255

IlepeyeHs HHGPOPMAIHOHHBIX TEXHOJIOTHH, HMCHOJIbL3YeMbIX IPH OCYIIECTBJIEHHH 00pa3oBaTejIbLHOIO
nmpomnecca mo THCHHIUIMHE, BK/IH4Yasi mMepedeHb NMPOrpaMMHOro odecmedeHHss H HHGPOPMAIHOHHBIX
CIIPAaBOYHBIX CHCTEM (IIpH HEO0OXOTHUMOCTH)

JInuHBIY KabUHET npemogaBaTeny uiy crygenta BI'Y https://my.bsu.ru/

depmepanbHOE UHTEPHET-TECTHPOBAHUE: TPOEKTH «IHTEpHET-TPeHAXeEPH! B chepe TPoheCCHOHANbHOTO 06pa30BaHUs»
u «DemepanbHEIA HHTEPHET-9K3aMeH B cepe mTpodheCCHOHATFHOT0 06pa30BaHUT»

OnucaHue MaTepHAIbLHO-TEXHHYECKOH 0a3bl, HEOOXOJMMOH [Jisi OCYIIECTBJIEHHsI 00pa30BaTeIbHOIO
npoiecca Mo TUCHHIUIHHE
IIK

ABTop: ITp10MKOB AHaTONMUN CepreeBuy

Pabouas mporpamma o0cyxaeHa Ha 3acefaHuM Kadenpsl OT «__ »
20_r. ITpotokom Ne__.




