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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

B pe3yjabTaTe OCBOCHHS THCIHIIIHHBI CTYIE€HT TOJI2KeH:
HJIaHHPYEMBIe pe3yjiabTaThl oﬁyqemm Mo THCHHUIIVYINHE U HHIHKATOPBI TOCTH2KEeHH A KOMHETEHHHﬁ.

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 HCIONIb30BaTh 3HAHUS B chepe MaTEMATHUKK TIPH OCYIIECTBIEHUHU MeNarOTHYeCKOH
LOesTeNIbHOCTH
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 - Croco6eH CTPOUTL U aHANU3UPOBaTh MaTeMaTU4YeCKUe MOJENIX B COBPEMEHHOM €CTeCTBO3HAHUH,
TeXHUKe, SKOHOMUKE U YIIPaBIeHUU
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 KOHTAKTHYIO0 PadoTy 00yYalOIMIHUXCsI C MpeloJaBaTejieM H Ha CAaMOCTOSTEILHYIO paboTy
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»
JlaBopatopHas pabora: Peanu3anus HeHpoHHOM ceTu Mopenupyomed ¢pyukiuio XOR. 10
JlaboparopHast pa6ora: Paco3HaBaHue 06pa3oB 10
JlaBopatopHas paborta: HenuHelHas KimaccubuKanus IByMEPHBIX MHOKECTB 10
JlabopatopHas pabora: CermeHTanus o6pa3nos TOMINBA 10
JlaboparopHas pab6ora: ITocTpoeHre MofieNny TOBENEeHYECKOT0 CKOPPUHTa 10
JlaboparopHast pa6ora: IIporHo3upoBaHue Mpoaax HedTu 10

3 JK3aMeH
TeopeTuueckue BOIPOCH 40

HUroro 3a cemectp 3: 100
|

YyeOHO-MeTOOUYECKOe U HH(POopMaIlHOHHOE oOecneueHHe yueOHOro npomecca
OOpa3oBaTe/IbHbIE TEXHOJIOTHH (B TOM YHCJIe HAa 3aHSITHSIX, IPOBOIUMEIX B HHTEPAaKTHBHEIX (hopMax).

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

HelipoceTeBrle anropyuTME IIOCTPOEHUS IJIOCKUX aflallTUBHEIX CETOK.

Bricokuil mHTEpec K mpobiieMe IOCTPOEHUS afalTUBHEX CETOK OOYCIIOBIEH HEOOXOOMMOCTHIO NUCKPETH3Al[UU
TIPOCTPAHCTBEHHOM 0671aCTH AJS MONIYYEHUS JOCTOBEPHOTO YHMCIIEHHOTO PeIleHUs MPUKJIAagHBX 3afad. Kpome TorO,
aJanTUBHEE CETKU LIMPOKO MCIONB3YIOTCS Ipu 00paboTKe M300pakeHul, BU3yalu3aluy NaHHHEX, B I'pabuuecKux
IPUJIOKEHUAX, 3aladax KjlacTepu3aluu u T.1.

CeropHs BBICOKYIO0 3()pEeKTHBHOCTH NPU IOCTPOEHUM afalTUBHEIX CETOK C 3aJaHHOM IJIOTHOCTHIO Ha CIOXKHOU
¢busnueckodl o6nacTy OEeMOHCTPUPYIOT HelpoceTeBble AJNTOPUTME Ha OCHOBe KJIaCCUYECKOU TeOopHUH
camoopranusymomuxcs kapT Koxonera (cetb SOFM - Self-Organizing Feature Maps, T.Kohonen).

W3BecTHO, 4TO MpuMeHeHue 6a30Boi Mogenu SOFM MpUBOOUT K IOSIBIEHUIO TPAHUYHOTO 3¢ deKTa, HaTUuIHU0 MEPTBHIX
HeMPOHOB U HapYyIIeHUIO ITagKOCTU CeTKU. [IJ1s pellleHUs yKa3aHHHX NpobieM NpefioxKeHb MOTUGULIUPOBaHHEIE



METOMBI, B OCHOBE KOTOPHIX JIEXKUT HUes YepefoBaHUsT 6a30BOTO aJrOPUTMa [T BHYTPEHHUX ¥ BHENIHUX Y3JIOB,
WUCIONb30BAaHUS TaK Ha3bIBa€MBIX pPacCKpalleHHBIX MOOeNed U CIeIualbHHX alTOPUTMOB CTTaXXKHUBAHWUS.
O61men3BecTHHH HakT HEOOXOOUMOCTH MPOBENEHUS MHOTOYHCIEHHBIX BEIYUCIUTEIBHEIX 9KCIIEPUMEHTOB 110 BEIGODY
mapaMeTpoB 00y4YeHUST HEWPOCETH [JIs NMPUEMIIEMOM afanTali¥ CETKH HHCIUPHUPOBaNl PaboThl, B KOTOPHIX,
TIpe/I0KEeHE PEKOMEHaluK 1Mo BEIOOPY MapaMeTpoB QYHKIMU PACCTOSHUS U CKOPOCTH OOyYeHUS MPHU agalTalliu
IIJIOCKOM 0671acTy PETYISIPHON ceTKON MonudUIIMPOBaHHEIM anroputMoM SOFM.

OpHako, MTpUMeHEHWe U3BECTHHIX MOAU(DUIMPOBAHHEIX HEMPOCETEBHIX aTOPUTMOB K ITOCTPOEHUIO alallTUBHEIX CETOK
Ha CJIOKHBEIX 0071aCTSAX, XapaKTePU3YIOIIUXCS MHOTOCBSI3HOCTHIO, HAIMYUEM Pa3BETBIIAIONINXCS Y3KUX TPEIIUH, BEIPE30B
CJI0XHOY (OPMBI, IPUBOAUT K HAUYUIO apTeaKToB, CaMOIIEPECEYEHUN CETH, a TaKKe BHIXOJOB y3JI0B U pebep ceTu 3a
TpaHULEL 00J1aCTH.

IOnsa o6CyXaeHus MpedIaraeTcs YIy4IIeHHEH KOMIIO3UIMOHHEIN aNTOPUTM, OTIHYAIOIIUNACS TePecCYeTOM CEeTOYHOTO
PacCTOSAHUS IOCJIe yOaleHUs Y3JI0B BHIIIEOIIMX 3a I'PAHULLI HeperynaapHo# obnactu. CTaBUTCS HIpobieMa
IpOrpaMMHOM peanu3alluy MeTona, C BO3MOXKHOCTHIO MHTEPAKTUBHOI0 U3MEHEHU TapaMeTPOB 00yUeHUs HEHPOCETH.
BEHIMIONHSIOTCS MHOTOYUCIIEHHBIE BHIUUCITUTEIbHBIE 9KCIIEPHMEHTH IOATBEPKAatoNe 3GPeKTUBHOCTb Pa3paboTaHHBIX
QJITOPUTMOB Ha CJI0XKHEIX IJIOCKUX 00/1acTsIX.

Onenoynbie cpeacTBa

ITo maHHOW OMCIUINKHE pa3paboTaHb OLEHOYHHIE CPENCTBA, KPUTEPUH HX OLIEHHWBAHMS, a TAaKXe METOOUYecKue
MaTepuakl, Olnpenesioue NIPOIeAyphl OLleHUBAHUS 3HAHUU, YMeHUU, HABHIKOB M (MJIM) OIEITA OESTEIbHOCTH,
XapaKTePU3YIOIUX 3Tabl GOPMUPOBaHUS KOMIIETEHIIUH.

CHnucoOK TUTEpaTyphI
[TepeueHb OCHOBHOM U NOIOTHUTENILHOMN IUTEPATYPH], HE0OXOOUMOM 1J1s1 OCBOEHUS OUCHIUIIINHEL

OcHOBHas

1. Ocosckuii C. HeiipouHbie cetu s o6paboTku wHGopMmanuu/C. OcoBckui ; nep. ¢ mon. Y. [I. Pynurckoro. —M.:
QuHaHCH U cTaTtucTuKa, 2002. —343 c.

2. Kannan P. OcHoBHBIE KOHIIETIIMKM HEUPOHHEIX ceTelt/P. Kanman. —M.: Bunbesamc, 2001. —287, [1] c.

3. fAxbsea I'. O. HeueTkrue MHOXecCTBa U HeUpoHHEe ceTu: yuel. nocobue/I'. J. AxbsieBa. —M.: VHTepHeT-
Yuusepcurtetr Undopmanuonnwx Texnonoruit, 2008. —315 c.

4. Kpyrnos B. B. MckyccTBeHHbIE HEHPOHHEIE CeTU: Teopusa u npaktuka/B. B. Kpyrnos, B. B. Bopucos. —M.:
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CIUCOK IOTIOJTHUTEIFHON JTUTEPATYPHI ITYCT.

Ilepeyens pecypcoB HHGPOPMATHOHHO-KOMMYHHKAIIHOHHON ceTH «AHTEepHET», HEOOXOMHUMBIX /IS OCBOCHHS
TUCIUTUTHHBI
http://www.ict.edu.ru/lib/index.php?a=elib&c=getForm&r=resNode&d=mod&id node=255

IlepeyeHns HHPOPMANMOHHBIX TEXHOJIOTHH, MCIOIbL3yeMBIX IPH OCYIIECTBIEHHH 00pa30oBaTejIbLHOI0
nmpomnecca Mo TUCIHHIIMHHE, BKIIO4Yasg NMepedYeHb NMPOrpaMMHOTro od0ecmedyeHHsi H MHGPOPMAIHOHHBIX
CIIPAaBOYHBIX CHCTEM (IIPH HE0OXOTHUMOCTH)

JInynubi KabuHeT npenopaBaTeny uny crymesTta BI'Y https://my.bsu.ru/

denepanbHOE HHTEPHET-TECTUPOBAHKE: IIPOEKTH «MHTepHEeT-TpeHaxkepkl B cdhepe mpodhecCHoHaTbHOr0 06pa30BaHUs»
u «DemepanbHEIN UHTEPHET-9K3aMeH B cdepe IpodeccroHambHOro 06pa3oBaHUsI»

OnHcaHMe MaTepHA/IbHO-TEXHHYECKOH 0a3bl, HEOOXOTHMMOM [JIsi OCYIIECTBIIEHHsI 00Opa30BaTejIbHOI0
nmponecca 1m0 TUCHHUIUIHHE
IK

ABrop: 1Ipi6ukoB AnaTonuit CepreeBuy

Pabou4as mporpamma o6cyXfeHa Ha 3aceflaHuU Kadeapel OT «__»
20_r. ITpotokom Ne_ .




