ABTOPCKA CITPABKA

3a HAYYHUTE NPHUHOCH Ha TPY/JIOBETE 3a yYacTHe B KOHKypca

3a umnysicHa cuctemMa audepeHIuaTHO-Tu(epEeHYHN YPaBHEHHUS OT HEYTpaJICH
TAN Cca HAMEPEeHW e(EKTUBHM JOCTAaThYHU YCJIOBHUS 3a YCTOWYMBOCT TMpHU
MOCTOSIHHO JiecTBaIM cmyiienus. Karo crneicTBue € 10ka3aHo ChIIECTBYBAHETO
Ha TH00aHO pelieHWe Ha CUCTeMa C KBAJPAaTHYHU HETMHEHHOCTH TIPH
JIOCTAThbYHO MaJKU HAayaJIHU JaHHu [1].

3a UMIyJICHA CHUCTEMA C MOCTOSHHO 3aKbCHEHHE € I0Ka3aHo, Y€ aKO ChOTBETHATa
cucteMa 0e3 3aKbCHEHHE UMa U30JUPAHO wW-TIEPHOUYHO PEIICHHUE, TO BhB BCSIKA
OKOJTHOCT Ha Ta3W OpOUTa pasriekgaHaTa CHUCTeMa ChII0 MMa &i-TIEPUOAUIHO
pelIeHHE, aKO 3aKbCHEHUETO € 0CTaThYHO MAJIKO [3, 4].

3a HeyTpajHa UMITYJICHA CUCTEMa C MOCTOSIHHO 3aKbCHEHHUE € JI0KAa3aHO, Y€ aKo
ChOTBETHATA CHUCTEMa 0e3 3aKbCHEHUE MMa U30JIUPAHO (-TIEPUOJAUYHO PEIICHUE,
TO BBB BCSIKa OKOJTHOCT Ha Ta3u OpOMTA pas3riexiaHaTa CHCTEMa ChINO MUMa (w-
MEPUOIUYHO PEILIEHUE, aKO 3aKbCHEHUETO € JOCTAaThUHO MAJKO [2].

3a ummysncHa audepeHnuaHO-AUGEpPeHYHa CUCTEMa, TaKaBa Y€ CHhOTBETHATa
cuctemMa 0e3 3aKbCHEHHME € JMHEHHAa M HWMa F-TapaMeTpudHa (Gammims OT -
MEPUOIUYHU PEIICHHUS, € HU3BEACHO YpPAaBHEHHE 3a MOPAKIALUIUTE aAMIUIUTYAU
(HEOOXOAMMO YCIIOBHE 3a CHIIECTBYBAHE Ha W-TIEPUOJUYHH DPEIICHUs) U ca
MOJYYEeHH JIOCTAThYHU YCJIOBUS 32 CHIIECTBYBAHETO HA @W-MEPUOAUYHHU PELICHUS
B KPUTUYHUTE CIydau OT IbPBH (IIPOCT KOPEH HA YPABHEHUETO 3a MOPAKIALIUTE
aMIUTATYJM) ¥ BTOpH pex [S].

3a 3aBucell] OT Bb3pacTTa MOJEN C JOMHUHHpAI BB3pACTOB KJac 3ajayara 3a
CHIIIECTBYBaHE HA MEPUOJIUYEH PEKUM B MPUCHCTBUETO HA UMMYJICHU CMYILIECHUS
€ CBEJICHa /10 ONEpPaTOPHU CUCTEMH, PEIIMMHU ChC CXOJSI MPOCT UTEPALIMOHEH
METOJ KaKTO 32 HEKPUTHUYHHUS CIIy4aid, Taka 1 32 KpUTUYHUS CIy4all OT MbPBU pel
[9].

3a HenmuMHEHHA TpaHWYHA 3a/Jada 3a HMIIYJICHA CHCTEMa OT OOMKHOBEHU
nudepeHIInaTHi YPaBHEHUS ChC CHCPEIOTOYCHH 3aKHCHEHHsI B OOIIUS CITydai,
KoraTto OposIT Ha TpPaHWYHUTE YCIIOBUS HE CBBIAJa C pela Ha CUCTeMara, MpHu
MPEIOJIOKEHHE, Y€ ChOTBETHATA TPAHMYHA 3a/1aya 0e3 3aKbCHEHHE € JTUHEHA U
MMa T-TlapamMeTpudHa (GaMUIHs OT pEIICHHs, € W3BEJACHO YpaBHEHHE 3a
MOpaXKJIAUIUTEe AaMIUIMTYId W ca TOJY4YeHU JOCTaThYHU YyCIOBUA 34
CBIIECTBYBAHETO U UTEPALMOHEH AJTOPUTHM 3a MOCTPOSIBAHETO HA PEIICHUE Ha
nazeHaTa 3ajada B KPUTHYHMS CiIydail OT HBbpPBH pell, aKO 3aKbCHEHMsTa ca
nocraTbuHo Maiku [10].

3a UMMyJCHA CUCTEMa ChC 3aKbCHEHHME, KOETO C€ pa3juyaBa OT KOHCTaHTa C
MaJIKO -TEPUOIMYHO CMYIIIEHHE, TaKaBa Y€ ChOTBETHATa CHUCTEMa C MOCTOSHHO
3aKbCHEHHE WMa M30JMPAHO w-TICPUOJUYHO pEIIeHUEe, TpPH YyCIOBHE 3a
HEU3POJEHOCT € JI0Ka3aHO, Y€ BbB BCSKA JOCTATHYHO MaJIka OKOJIHOCT Ha Ta3u
opbuTa CMyTE€HaTa CUCTeMa ChIII0 UMa €IUHCTBEHO w-TIEPUOIUNYHO peleHue [§].

3a UMMyJCHA CUCTEMa ChC 3aKbCHEHHME, KOETO C€ pa3juyaBa OT KOHCTaHTa C
MAJIKO -TIEPUOJUYHO CMYIIIEHUE, TaKaBa Y€ ChOTBETHATA CUCTEMA C MOCTOSIHHO
3aKbCHEHHUE HMa U30JIMPAHO w-TIEPUOJUYHO pEUICHUE, aKo IMEepuoAbT Ha



3aKbCHEHUETO € PALMOHAIHO HE3aBUCUM C w, IIPU YCIOBHUE 33 HEU3POACHOCT €
JI0Ka3aHo, Y€ BbB BCSAKA JOCTAThYHO MaJIka OKOJHOCT Ha Ta3u OpOuTa CMyTeHaTa
CHUCTEMa ChII0 UMa €UHCTBEHO w-TIEPUOIUYHO pereHue [14].

[Tocnennute nBa pesynrata ca o0OOIIEHM 3a Cilydas Ha HEyTpalHa HMMIYJICHA
CUCTeMa C MAaJKO 3aKbCHEHHE Ha apryMeHTa Ha MpOHU3BOAHATA U JAPYTO
3aKbCHEHHE, KOETO C€ pa3jinyaBa OT KOHCTAHTAa C MAJIKO IEPUOANYHO CMYILLEHUE
[15, 16].

Pasrnenana e 3amaya nHa Komm 3a cucteMu XOMOT€HHH, JHMHEHHU WIH
HEIMHEWHU, YacTHU JU(EpeHIMaTHU ypaBHEHUs. AKO ycloBHsiTa 3a
CbBMECTUMOCT Ca  YJOBJETBOPEHH, pEIIEHUETO € TMPEICTaBeHO  Karo
dbyHKIIMOHANeH pex. Pasrnenan e anropuThbM 3a peAyKIHs Ha CHUCTEMa YacTHH
nudepeHInaTHl YpaBHEHHs] C JIMHEHHU XOMOTEHHHU alreOpUYHU OTpaHHYEHUS.
Jloka3zaHO €, ue YCIOBHATAa 3a ChbBMECTHMMOCT 3a peAylupaHaTra CHCTEMa ca
THXKJIECTBEHO yIOBJIETBOPEHU [7].

3a cucrema uacTHM audepeHuuanHu ypaBHeHus Ha Charpit ¢ anreOpuuHu
OTpaHUWYECHUS] Ca HAMEPEHM ca JOCTaThYHU YCIOBUS 32 ChIIECTBYBAHE Ha
peuienue. Te BOAAT 10 airOPUTHM 3a peAyKIHs Ha JjaJieHaTa CUCTeMa JI0 CUcTeMa
yacTHU AudepeHunannu ypaBHeHus Ha Charpit oT mo-HHCKa pazmepHOCT U 0e3
anreOpuyHu  orpanuyeHus. JlokazaHo e, dYe ako U3XOJHATa CHUCTeMa
YIOBJIETBOPSIBA YCIIOBUSTA 3a CbBMECTUMOCT, 3a peayliipaHaTa CHCTeMa Te ca
U3ITBITHEHN ThXIaecTBeHo [11].

3a HETMHEWHO UMITYJIICHO OOMKHOBEHO AM(depeHLnanHo ypaBHeHHE B baHaxoBo
MPOCTPAHCTBO, YUSATO JIMHEWHA YacT ce 3a/1aBa OT WH()DUHUTE3UMATTHUS TeHEPaTOP
Ha CHJIHO HEMpeKbCHAaTa eIHONapaMeTpuyHa MOJIyTpyIa JMHEHHU OTrpaHUuYeHU
oreparopH, e AeduHupana cxoasaima audepenyna anpoxkcumanus [12].

3a WUMIYJICHO (QYHKIMOHATHO-AU(EPEHIIMAIHO €BOJIOIMOHHO YypaBHEHHE B
banaxoBo mpocTpaHCTBO, UUATO JTUHEIHA YacT ce 3ajaBa OT WH(OUHUTE3UMATHUS
TrE€HEpaToOp Ha CUJIHO HEMpEeKbCHATa eJHONapaMeTpUyHa MOJIyrpyna JIMHEHHU
OTpaHUYEHU ONEPATOPH, MPU PA3IUUYHU NMPEANOIOKEHHUSI BbPXY HEIMHEHHOCTUTE
Y HEJOKAJTHUTE YCJIOBHUSl Ca HaMEPEHU JOCTAaThYHU YCIOBHUS 3a ChILECTBYBAHE,
€AMHCTBEHOCT M HEMPEKbCHATA 3aBUCUMOCT Ha ymMepeHo peuienue [13,19].

3a UMIIYJICHO JIOTUCTUYHO YpaBHEHUE € HaMEpPEH JUCKPETEH aHaJor 10 METOoJa
Ha IOJyIUCKpeTu3auusaTa. l3cienqBaHo € acHUMITOTMYHOTO IIOBEIEHUE Ha
pellIeHrATa Ha MOJIYYeHOTO JUCKPETHO ypaBHEHUE NPU M3MBIHEHUETO Ha HAKOU
ycnosus [20].

3a UMIYJICHH HENpPEeKbCHATH HEBpOHHU Mpexku oT Tun Ha Hopfield ¢ kakro
MOCTOSIHHU, Taka W Oe3KpallHU pas3npelesieHd 3aKbCHEHHs, ca HaMepeHHU
JIOCTaThYHU YCJIOBUS 32 ChIIECTBYBAHE HA €IMHCTBEHA TOYKA HA paBHOBECUE U
HelHaTa rio0aiHa eKCIoHEHITMaIHa ycTonunBocT [17].

3a MMIYJICHU HENpPEKbCHATH HEBPOHHU Mpexu oT tun Ha Cohen-Grossberg c
KpallHM pa3mpeesieHd 3aKbCHEeHHs OT TN S (3amajaeHu ¢ uHTerpanu Ha Jleber-
Crunrec) ca HaMEepeHM JOCTATHYHM YCJIOBHUS 3a CHILECTBYBAaHE HAa €AMHCTBEHA
TOYKA HAa PAaBHOBECHE M HEWHATa TII00aJIHA €KCIIOHECHITHAIHA YCTOMYHUBOCT [26].
3a uMmIyJcHa HelpeKkbcHaTa HEBpoHHA Mpexa oT Tun Ha Cohen-Grossberg cbe
3aBHUCEIIM OT BPEMETO 3aKbCHEHHs M Oe3KpallHH paslpelesieHd 3aKbCHEHUS U
€IHOMEPEH pEeaKUHOHHO-AU(PY3HUOHEH 4WIEH, CHa0JeHa C HYJIEeBH TI'paHUYHU



ycinoBusi Ha Hoiliman, € u3BbpIIEHAa OUCKpETH3alUs MO MPOCTPAHCTBEHATA
npoMeHniuBa. [lpu nmoaxonsum ycaoBus, u3pa3eHu upe3 M-MaTpHIH, € TOKa3aHo,
Yye MOJyuyeHaTa CHUCTEMa HMMa EIUHCTBEHO PaBHOBECHO IOJIOXKEHHE, KOETO €
II00ATHO €KCTIOHCHITMAIHO YCTOWYUBO [25].

3a UMIIYJICHU HENPEKbCHATH HEBPOHHHU Mpexu oT Tun Ha Cohen-Grossberg cbe
3aBHCEIM OT BPEMETO 3aKhCHEHUS M O€3KpailHu pasnpeieNieHu 3aKbCHEHHUS OT
TAN S YU peaKkUUOHHO-AU(PY3HMOHHU YIEHOBE C MPOCTPAHCTBEHA Pa3MEpPHOCT
n = 3, u3non3Baiiku HepaBeHCTBOTO Ha Hardy-Poincaré ca monmyuenu nogoopeHu
OLIGHKHM Ha YCTOMYHMBOCTTA 3a CUCTEMa C HYJIEBH I'paHUYHM ycioBHs Ha [(upuxie
[29].

[TonydyeHn ca MOCTaThYHM YCIOBUSA, U3PA3CHH Ype3 MHUHUMAaTHU JIMMIIUIIOBU
KOHCTaHTH U MEPKHU Ha HEJIMHEWHOCT, 3a ChIIECTBYBAHETO HA €IMHCTBEHA TOYKA
Ha paBHOBECHME U HEHHATa EKCIIOHEHLHUATHA YCTOWYMBOCT 32 UMITYJICHU
HEBPOHHU MpEXH, KOUTO ca 000O0IIEeHHS Ha HEBPOHHUTE MpPEXKU OT THUI Ha
Cohen-Grossberg, cbc 3aBUCEIIM OT BPEMETO 3aKbCHEHUs [23].

3a UMIYJICHH HENpPEeKhCHATH HEBpOHHW Mpexku oT Tunm Ha Hopfield ¢ kakro
MOCTOSIHHU, Taka M Oe3KpailHM pa3mnpenelieHd 3aKbCHEHHS, ca (HopMylIHpaHU
JUCKPETHU AaHaJ03M IOCPEACTBOM METOAa Ha TMOJYAHCKpPETH3alusaTa U ca
MOJIy4YEHHU JOCTaThUHHU YCIIOBUS 3a I100alHaTa eKCIIOHEHIMalHA YCTOMYUBOCT Ha
€MHCTBEHOTO MOJI0KEeHUE Ha paBHOBecue [18].

3a UMITYJICHM HENpPeKbCHATH HEBPOHHM Mpexku oT Tun Ha Cohen-Grossberg c
MOCTOSIHHU U O€3KpailHu pasnpeaeneHl 3aKbCHEHUs ca GOpMyIIMpaHy TUCKPETHU
aHaJI0O3W TIOCPEICTBOM 00O0IIeHHEe Ha METOJla Ha MONYIUCKpPETH3alusiTa U ca
MOJIy4YEHHU JOCTAThUHU YCIIOBUS 3a IJ100alHaTa eKCIIOHEHIHallHA YCTOMYUBOCT Ha
€MHCTBEHOTO MOJIOKEHUE Ha paBHOBecue [22].

3a 7Ba pa3IMYHU Kjaca HENMpPEeKbCHATH HEBPOHHHM Mpexku oT Tum Ha Hopfield ¢
MEePUOJUYHN MMITYJICH M KpailHM pas3npenesieHd 3aKbCHEHHS ca BbBEICHU
JTUCKPETHU aHano3u. M3mon3Bailku pa3niuyHu METOJU, Ca HAMEPEHU AOCTaThYHU
YCIIOBUSI 3@ ChIIECTBYBaHE U TIjo0alHa EKCIOHEHLHaIHa YCTOMYMBOCT Ha
€IMHCTBEHO NEPUOINYHO PELIEHUE Ha JUCKpETHATa cuctema [21, 24].

BbBeneH e MucKpeTeH aHajor Ha Kilac HeBpOHHHM Mpexku oT Tur Ha Hopfield c
UMITYJICH U ChCPENOTOYCHH W Oe3KpallHW paslpelelieHH 3aKbCHEHUS, KaKTO U
MaJIKO 3aKbCHEHHE B cTaOmiIM3upanius wieH. HamepeHu ca JoCTaThYHM yCIOBUS
3a ChHINECTBYBaHE W Tio0adHa eKCIIOHEHIMAlHA YCTOWYMBOCT HA €IUHCTBEHOTO
I10JIO)KEHNE HA pAaBHOBECUE HA JUCKPETHATa cuctema [28].

3a HeyTpaiHa HempeKkbcHaTa HeBpoHHA Mpeka oT Tum Ha Cohen-Grossberg ca
MOJIYYEHU JOCTAaThYHU YCIIOBUS 32 ChHINECTBYBaHE M TJI0OaTHA aCMMIITOTUYHA
YCTOMYMBOCT Ha €IMHCTBEHA TOYKa Ha paBHOBecue [30].

[TonyyeHn e quckpeTeH aHAJIOr Ha HEYyTpajiHa UMITYJICHA HEMPEKbCHATa HEBPOHHA
Mpexka ot tun Ha Cohen-Grossberg mocpencTBoM 0000IIeHHME HA METOAa Ha
MOJIYIUCKPETU3ALIUATA. 3a JOCTaTh4YHO MaJIKu CTOWHOCTH Ha
JTUCKPETH3AIOHHATA CTHIIKA € MOKa3aHo, Y€ JOCTAThYHUTE YCIOBHS 3a III00aHa
aCUMITOTHYHA YCTOMYMBOCT Ha €IWHCTBEHaTa TOYKa Ha paBHOBECHE Ha
HEMpEeKbhCHATATA CHCTEMa ca TAaKMBA M 3a JIUCKPETHUS M aHaior [27].



[IpUIIOXEeH Cca CHPaBKM 3a PABHOCTOEH MNPMHOC Ha KaHOMUIaTa
B CBBMECTHMTe NyOJIMKaUMM, NIPelCTaBEeHM 3a ydacTue B
KOHKypCa, IMOIANMCAHM OT OCHOBHMTE M HAKOU OPYyI'U
CHaBTOPHU.

ITogniuc:

Ioiu. nMH Bajepult KoBauesr



