


u onepaHrHoro o6ycnaBflHe H peAHrIa Apyru.
I{enrpanuo Mf,cro cpeA r.[x 3aeMa reopr{.rrra Ha

a4arlrvBlrrkrfl pe3oHaHc, ro.f,ro o6.flcHrBa Mexa-

Hrr3Ma Ha yqeHero. Cuope4 Her HoBoro 3HaHrre

ce cKJIa.4Vpa BbB Bpb3KLITe MexAy HeBpoHuTe B

Mo3bKa, Karo B nbpBo upu6nuxeuze KrroqoBa
poJrr rrrpa.rrT Tprr cBbp3aHrT clofl. nerponrz, o6-
MeH.rrrlu cvtrrraJrur noMex,{y cz. llporuuar 4ea
uu@opvraquoHHr{ rroroKa: ,,or gony narope"
rrocTb[Ba unsoplraqnx oT ceTr{Bara, LrABarua

or 3ao6uKaflflirJkrfl, cBfl\ a ,,or rope HaAoJry"

ce [opaxAar zco\vra\r4rl MexAy Hefl H Beqe

HarpyrraHrrre 3naluyrfl. Tarca resu ABa noroKa
B3araMoAeficTBaT B rrpoqec Ha cpaBHeHue Lr cT,-

nocraB-f,He, B pe3yJrrar na rofiro ce $opnarapar
BreqarreHr.rrr. VcsoxnaHero Ha HoBo 3HaHr{e

[peAcTaBnsBa 3afraMeTf,BaHeTo Ha BrrerraTJre-

HI1IflTA B fro-Brrcrru A{nOBe Ha MO3bqHaTa KOpa.

Te:u uenpoHHI,I cJIoeBe ca [oxiBaHrr cxeMa-

rr{qHo ua $ur. 1

OcHosHu.f,r eJreMeHT r Teopuxra Ha alar-
TVrB]P^Vtfl, pe3OHaHC e A.4aUrZnUO-pe3OHaHCHara

HeBpoHHa Mpexa (ART). Ts Arnxu r{Mero ctl
Ha laa,rurtaa ua o6pa6orra ua uu$opMa\vrflra,
xofiro e aH€uroru{rreH na $u:z.recxpu pe3oHaHc

B MexaHuqHrr H eneKTpuqecKlr cucreuu. Tona,

Koero ,,pe3oBurpa" B He-f,, e uu$opuaquara -
BbB Br{A Ha MHOTOMepHT{ CrrrHiUrU MeXAy ABaTa

uafi-ropulr cJror HeBpoHuFruFrHa Sur 1. Ko-
faro or cerqlBe{t\ npeAcraBeHr{ o6o6u1eno vpe:
HeBpoHHHq clofi Fo, rrocrtrrlr BT,HrneH curHarr
(o6pa:), Mpexara "r"bpcv la rrsBJrerre or ,,cro-
MeHrrre" crr HeroB AocrarbilHo 6nz:K aHiulot
Aro rarrn c:bruecrByBa, rofi, 6ura aKTrrBrr3r,rpaH

rr B Mpexara nporlrqa rauSopuaquoHeH o6MeH,

HapeqeH,,aAarrrr{BeH pe3oHaHC". Buor<u6epue-

TrrrrHo rrorJreAHaTo, ToBa e [poqec Ha l{3[pa-
qaHe Ha curuaJru Ha froJroxuTenHa o6parHa
Bpb3Ka MexAy F, u Fr, rrprr Koero npoqecbr yc-
IIflBa la ce caMorro.qAbpxa 3a v3BecTeH rrepllloA

or BpeMe r4 B pe3ynrar ce r{3BbprxBa rpai.ma

6raoxuMra.{ua npoM.flHa B crrHarrcr,rre MexAy
HeBpoHrrre, yqacrBarq[ B pe3oHaHca. Cauo n

ToBa cbcrof,Hrre Mpexara e cuoco6na .qa rrpo-
MeHr,r 14 aKryatru3r4pa HzuruqHoTo suauue. Aro
B CTaprrTe 3IIAIIIdfl. He CbrqeCTByBa AOCTaTT,TTHO

6nusrr aHanot u or.[eJr{ Herr3noJr3BaHo uoAM-
HoxecrBo HeBpoHrr B Hafi-ropHus cnofi 3a ycBo-
f,BaHe Ha HOBOTO 3HaHr{e, npr4 KOeTO CbUIO Bnr{3a

B cbcro{Hr{e ua un$opnaaqrroHeH pe3oHaHc.

YcgoggaHe Ha HoBo
r4nh aKTyanh3HpaHe

Ha crr4ecTByBaqo 3HaHile

['lopax4ane Ha acoqilaqHu
tt Qoptr,rupaue Ha BneqarneHrg

or nocrununus o6pag

@ua l. YcBosBoae uo uo1o uuQoptalun
cnopeg meopugmo Ho agonmuaHaE
peaoHoHc. He1pouuume c+oe9e n u F2BAt$om
B .ogonmu9eH peeououc', m.e. p*tru ta
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Koraro nocranBaxlara an$opuaurar e

rro-cJroxHa r{ Moxe Aa ce pa3qrreH}r Ha ABa

KOMTTOHeHTa - CTHMyJT-peaKUr{rr, npuquHa-
CJIeACTBIIe, I,IJIII fIO-TeXHUqeCKI,I Ka3aHO - BXOA-

r.r3xoA, ce flo.rrB.f,Ba ueo6xo4lruocTTa BceKrr

oT KOMrrOHeHTrrTe Aa Ce yCBO_f,Ba B OTAeneH

aAanrrrBHo-pe3oHaHceH MoAyJr. Torasa reope-
TI]qHLrfl"f MO.4eJr Ce yCJIOXHf,Ba, KaTO MOAynbT

Ha BXOAOBeTe rrrpae [oAqr4HeHa poJL cIIpqMo
MoAyna Ha r{3xoA}ITe. Tosa Beqe e AAau'rueHo-
pe3oHaHcHa rnacu$uqupaula HeBpoHHa Mpexa
(ARTMAP) v c Hefl. Morar Aa ce perraBar 3a-
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Bnrr3arlle B MaTepr4f,Ta, TOJTKOBa rroBeqe rO 06-
3eMarue lryBcTBoTo, are ce v3npaB{ [peA Heulo
MHOIO rrO3HaTO, HO C Hef,CHrr KOHTypr4 U [porr3-
xoA. O6err Ha KoHKperHuta craryrt 6e uope4-
Hr{f,T HoB KoMrrrorbpeH MoAen or $auuluxra
ARTMAP. Koraro pa6orara Ha zuropr4rbMa 6e
paz6paua HarrbJrHo, Aofi.qe peA Ha u3yJt4reHu-

emo. Ha'tuHrr, no xofiro HeBpoHlrre or c;rox F,
Tbpcexa KaHAr4Aar v3MexAy nerpouure or Fr,
rofiro ga rr{ npelcraBrrBat4.{a ycBor{ TeKyxlrrf,
BxoAeH o6pas, B onpeAeneH cMrrcbJr orprr:.rrBarrl
MoMeHrHara cvrya\us. r sao6uKarflqara cpeAa,

Aocra HirnoMH.f,rrre Ha uerqo. MexAyBpeMeHHo
KaHAlrAarbr or F, ce r{3[paB.rrrue npeA HoBo rr3-
rrvraune - rpx6narue Aa ce ycraHoBrr AoKoJrKo e

aAeKBareH Aa ycBor,r BxoAHpr.q o6pas, Koero 03-
HarraBarue AoKonKo e uoAo6eH Ha Hero, a 3a roBa
cbrrlecTByBarrre TorreH KoJrrrqecTBeH rr3Meprr-

TeJr, HapeqeH ,,frpar Ha Kpr4TepH.rr 3a cxo4crno".
Aro ue ycleeue, rofi 6ueaue orxBbpneH r{ ce
np[cTbrrBarne KT,M TbpceHe Ha cJreABa[I KaHAr{-

4ar, xofiro cbrrlo Moxeue Aa He ycnee. B e4rzn
MoMeHT ce HaMr{paue raKbB, rofiro ygoener-
BopsBarue KoJrr{qecrBeHux xpurepuit rr c roBa
Bbrrpocbr 6e npelreuuo perneH, a BxoAHr4.rrr

(vrna4ruurr) ART lro4yl rr3naAarxe B MoMeHrHo
paBHoBecrre. Hesa6aruo rofi ornpanxrxe 3a-
frurBaHe KbM lr3xolHr4r (crapruux) ART nao1y.l
orHocHo aAeKBarHocrra ua uz6parrilf, HeBpoH
or e.uHa uo-o6u1a DreAHa roqKa - A€urrr ro3r4 He-
BpoH Beqe [prrHaAnexu KbM npaBHnHa BXOAHO-

Ir3xoAHa BprrKa rrnrr ule rz:lpa4lr rarara. llpu
KbcMeT cneABaIIIe nonoxHTeneH oTroBop rr
qsrara ARTMAP cucrerr,ra r{srraAarxe B cbcro-f,-
Hr{e Ha aAanrr{BeH pe3oHaHc Lr aKTyirrrr43rrparxe

3HAHULTa Crr rr fro-KoHKpeTHo ycBorBarxe I1o-

crt nvnufl BxoIHo-r43xo.4eu o6pas. flpu orpu-
uareneH oTroBop ce BKnrcqBalle ,,[porleAypa 3a

cJIeAf,nIO C:LOTBeTCTBTIe", CT,CTO.f,Iqa Ce B noA-
MoJrHo yBenuqaBaHe sa crofiuocrta Ha rrpara Ha
Kpr4repr,rfl 3a cxoAcrBo, TaKa qe rory-rqo lo6e-
l'urtuflT HeBpoH or F, ua MnaArnr4, ARI uo4yl
Aa ce oKaxe B HeBb3MOXHOCT .4a OT|OBOpU Ha
HoBVTe flo-Bl4coKrr ,l3vcKBar.zrfl, a re 6sxa uo-
Br,rrrreHu ToqHo c roJrKoBa, qe rrMeHHo roft Aa:a-
ry6u teruruMHocr. Cnegnarue orcrparurBaHero
My or rrpoqeca, rpr{ KoeTo rrpaf.br Ha KprrTeprr{
Ha cxoAcrBo ce HaMarrBarxe Ao o6u.railHoro cu
paBHr,rue, 3a Aa ce AaAe BT,3MOXHOCT Ha Hf,KOfi

HoB HeBpoH or F, ga cu orrl{Ta KbcMera.

IJxnara pa6ora HeyAbpxrrMo rpllJrrrqarne
Ha cepr.rf, napnaMeHTapHra nporleAyprr B eArrH

froJrrrrvqecKr{ npoqec, s Koiiro ce v3.4urar KaH-
]J'vI.aTkr 3a Mr,rHrrcTbp-npeAcenaTeJr, rrpaBr,rTeJr-

cTBa r4ABaT Ha BnaCT V IJAAAT rrprr BoToBe Ha

HeAoBeprre uilvttol, ats4eficrrltero na uosr4 o6-
uIecTBeHr4 HacTpoeHVrI rr [poMeHeHa froJrr4Tr,rqe-

cra o6cranonra. Aro ortpuJruqrrM rrocr.blrrrJrr4.f,

B cucreMara ARTMAP BxoAHo-r{3xoAeu o6pas
Ha eAr,rH KoHKpereH MoMeHT or o6ruecrBeHoro
pa3BvTI/Ie, Ha e4lla CTpaHa, CneABa Aa KOHKpe-

Trr3r{paMe, .re MnaAllrurrr ART MoAyn ce rB.rIBa

aHaIIor ua nefiuara floJlr{TrrqecKa ettcreMa, a
cTapl]rvflT [peAcTaBnflBa HetIIo Karo cyBepeH,
T.e. ToBa e HapoAT,T urrLt rtr,K e craryneu o6pas
Ha v3ucKBaHt4flTAIJa BpeMeTO, [OBeLSTa HAkIC-
Topr4flTa, 3aKoHHTe ua o6rqecrreHoro pa3Br,rrue

raJrlr Herqo uo4o6uo. AHzurorr,rsra, Kof,To Ha-
rnr{rT AoKTopaHT BkrI]fl TOraBa, HaKpaTKo MoXe

Aa ce rroraxe na rfur. 2.
tr4srnex4arue MHoro crpaHHo, qe eAlrH an-

roprrrtM 3a pasno3HaBaHe rr ruacu$rucauux ua
o6pa3kr, npenHa3HaqeH 3a r{DxeHepru rn ran$op-
Marvrtur4 npunoxeHu-fi u rry6nrlryaaH B HayqHo
cIIv9aHIje c rrMeHHo TaKaBa HaCOqeHOC! e nO-
pa3{Barrlo 6nusrK Ao Haqr,rHa H rrpaBr.r.rraTa Ha

$yrr qr.ronupaHe Ha eAHa rrapnaMerrrapHa rronv-
TuirecKa cucreMa. flocneAsaJtrffe rrpoyrrBaHu;r
rroKa3axa, qe BblpocHurT zlJrropilTbM [peAcTa-
BJUTBa aAanTA\V5 HA MaTeMaTllqeCKr{ MOAen Ha

KOrHr{TrrBHr{ npoqecH B Mo3bKa r{ Cne.rIoBaTeJrHo

e rropeAHrrrr npr,rMep 3a ToBa KaK rrocTD(eHr,rrrTa
Ha rrpupoAara 6usar vMLtlvpauz. [p]r cb3laBa-
Hero Ha HoBrz rexHoJrorNu. HarparKo, BcrzqKo

cu p.oit4e Ha Mrrcroro.
l'Icroplruecr<r4 norneAHaro, lpoc6lpr lo-

COIIBA KATO H3TOqHI{K HA BAbXHOBCHIIC BCJIIIKII'I

Srz:ur u Su:uoror or XIX ner Xepuau @on
Xenuxonq, rofiro oqe npe: 1866 r. e pzr3Br4n

B 3airarr,qeH Br4I u1efl, uo4o6ua Ha ra3u 3a

aAailTyrBHLrA pe3oHaHc. Io-xourperHo roil e

npeAnoxr{Jr,,Teopuf, 3a Hecb3HaBaHOTO yr\,ro-

3aKrlor{eHue", cuope4 Kof,To cerrrBara flpoMe-
Hf,T rrocrbrrBa\\ara un$oprvraqux rroA Bnrrf,Hrre
Ha lpeArrrrrHkrs. IJLI ofryr\ a eABa cJreA ToBa ce
o$opna.a lpeAcraBara nra sa o6erra na na6nro-
.qeHr{e. Taxa ulre Bb3rrpveMaMe II Bnocne.qcrBrre
3ayqaBaMe npeAr4MHO TOBa, KOeTO OrraKBaMe 14

3a KOeTO CMe TTOATOTBeHU OT Beqe HaTp)rnaHXTe
3r;.al:zr.n oilur. flpoqecr,r ce v3BbprnBa B KoH-
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KpeTHrr Mo3bqHI{ A{JIOBe, KaTo no-6nu3Ko pa3-

nonoxeHr{Te Ao cerlaBara ca no-Hl,Icru}I B cMH-

cbn Ha a6crpaKTHocr Ha KoTHI,ITI4BHI,I{ rlpoUec.

Te cryxar sa 6aza, rr3BbprxBaua [bpBoHaiIiu-
uara o6pa6orKa Ha uu$opuaquxra, Bflocfie.(-

cTBrre [peAocraBrHa Ha rro-Bl,IcllrrTe Af,JIoBe 3a

B3eMaHe Ha perueHl,Ir. IrlsueN,qa BcrKa I,Icropr{-
qecKa eloxa ce xapaKTepv3vpa c onpeAeiIeHI'I

$unocorfcru I{AeIr, Korrro ycnf,Bar Aa npoHI4K-

HaT B pZI3IutIIJIl 14 HA IIpT,B IIOIJIOA HeCBbp3aHI'I

o6nacrr4 Ha HayKara. Moxeu caMo .qa raAaeM

AAnv Y3BeCTHara reopurl sa 6asar a u uagcrpofi -

Kara B o6ilIecrBeHoro ycrpoficrno e 3aI{McrBaHa

or ucuxo(f ualroJlorrrqHara reopruI Ha XenMxolu
ilrv e cra:auto o6paruoro.

AAanrprsHo-pe3oHaHcHr{Te 83a[MoAeilcr-

Blafl Ha $nr. 2 ca [oKa3aHrI rro raKT,B Haqrru, qe

MaKCriM€UrHO lA lIpnnilI{aT Ha AeMoKpaTrrqHI4Te

rrapnaMeHTapHl{ npolleAypll B flor{Trl BcI{qKI4 eB-

poneficru crpaHI,L O6aqe c He3HaqfiTerlHrr IIpo-

MeHrr re Morar Aa uanogo6xr roilHo rorKoBa yc-

rrelrrHo rr florrrlTl4qecKara cvcreMa na CAU{ ranrz

Apyrl4 npe3I,IAeHrcKI{ peuy6lurn, u:6oprr ua

rrarra or KoHKJraBa HaKapp'lrnanure, us6opure sa

KoHcynpl r ,{pennux Puu, a Aopw v I43AI'IraHero

rr rraAaHeTo Ha ,{rIKTaTOpr{Te B HeAeMoKpaTI{q-

Hrrre crpaHrr B MrrHiuloro u AHec. B uo-ualtr
rr,raula6 pbKoBoAr{TenI,ITe Ha CsBpeMeHHrlTe op-

tallll3ar\vLr4, Kop[Opaq]ru, cAp)rxeHl4rl I4 T.H. Ce

us6upar no rIoAo6eH HaqI,IH. Axo uorneAuelrr u

KbM XT,IBOTIIHCKII'I CBf,T IIIC BIIAIIM, qC HC CAMO

rrqeJrrrre r{Mar BT,pxoBeH pbKoBo.(uren flrata
or flpenerHl{ rIT}rIII4, f,Tara or gelSuuu, cra4ma
or uafiuyuz, ra3eJIH, cJIoHoBe 14 T.H cblqo I{Mar

cBorrTe BoAarIu, K0I4TO CTaBaT TaKrIBa Cne.[ c6-

orBerHr4 pvlTyanv, rroHrlKora 6e:torua.{nu. tr{s-

urexAa He e JrI{[reH oT ocHoBaHI,Ie [p]rHur{rlbT,
qe K6AeTO rrMa ecTecTBeHa HeBpoHHa Mpexa, Tq

ce Bb3npol{3BexAa uo QparraleH HaquH B co-

rIHEurHa Mpexa.
Tyr uocouuxMe eAHa xl{nore3a 3a coIII{-

anHa $parraJrHoc! Kof,ro ce 3apoAn npeArr

MHoro roAI{HI4. ,{uec rx 3Byqll ecrecrBeHo, Ho

rlo-BaxHo e c KaKBI4 CpeACTBa MOXe Ia ce I1po-

Bepr{ rr KaK ToBa 6u goupuuecJlo 3a [o-3aAbJI-

6o.reHoro pas1upaue Ha coquzurHu rlpoueclr B

pa3rrur.t:ar Ir,raua6u.

Calaust repMI,IH co4uctrHa Qpawnatuocm
Hr4 xpyMHa oue npe3 AeBerAecerre fonl{HH Ha

MvrHarrvrfl BeK, Ho roBa Hf,Ma oco6eHo 3HaqeHI{e,

3arrloro cblqHocrra, xosro rofi o6o:nauara, e

6rara ra:secrHa Ha HTIKoI{ or cnoMeHarl{Te ryK
yqeHu MHoro [o-paHo. B ceo{'ra rcmra ,}{ep-
Huxr re6e4", uy6lrucyraHa rlpe3 rrr,pBoro Ae-

ceulnerr{e na XXI BeK, rr3BegrHr4f,T HKoHoMI4cr

Hacuu Tare6 ronopu sa counarura tfpalcruurHocr

IIpr4 orKpr.rrrrero Ha Mau4en6por 3a rleHr{re Ha

rraMyKa B pa3nIriIHI4 Maua6u Ha BpeMero. I4uau

Apyru cnyqal{ Ha yrlorpeba ua rosa cnoBocbqe-

TaHr4e A Te BcI{iIKu I{Mar ocHoBarn're. Ba;rcroro e

KaK CMrrcbJrbT HA],1rIle'rra Aa 6lae IEnoJI3BaH 3a

rrone3Ha pa6ora.
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