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Jexkyusa 13:
Heeponnu mpesrcu

CBIIIHOCT HA HEBPOHHHUTE MPEKH

Hespounnute mpexku (HM) u mo-touHo, uskycrtsenure HM ca Hall-TUMTUYHUAT U Hail-
Pa3BUTHAT IPEICTABUTEI HA T. HAP. KOHEKYUOHUCMKY N00X00 B I3KyCTBEHHS] MHTEJICKT.
OcHoBHUTE TpaJIMBHU eJleMeHTH Ha (n3KycTBeHuTe) HM ca cuiiHo onpocTeHn Mojenu Ha
OMOJIOTMYHUTE HEBPOHH, OT KOUTO € ChCTaBEH YOBEIIKUAT MO3bK.
OCHOBHHM KOMIIOHEHTH Ha OMOJIOTHYHUTE HEBPOHHU:
® OenOpumu — Pa3KIOHEHU CTPYKTYpH, KOUTO OCUTYPSIBAT CEH30PEH BXOJ KbM TAJIOTO HA
HEBpOHa (BXOIHH YCTPOICTBA Ha HEBPOHA);

® MANO HA He8POHA — CyMHUPa MEMOpPaHHUTE MOTCHLMAIN MEXKIY CHHAIICUTE U ICHAPUTUTE
1 U3Ipallia o akCOHa aKTUBUPAILLO HAIIPEKEHUE C ONPENIETIEH pa3Mep;

® aKCOH — NIPOBEXKA ENEKTPUUECKUS CUTHAJI OT TSJIOTO Ha HEBPOHA 0 HETOBUTE CHHAIICH;

® cuHancu — TpaHchopMHpaAT AKTUBUPALLOTO HAMPEKEHHE, TOTYyUEHO 110 aKCOHA, B
EJIEKTPUYECKH CUTHAIH (MMITYJICH ), KOUTO Bb30YyKIaT WM MOATHCKAT aKTUBHOCTTA Ha
ChCEHUTE HEBPOHHU (M3XOHH YCTPOMCTBA HA HEBPOHA).

OTnenHuTEe HEBPOHU Ca CBBP3aHU MOMEXKIY CH (ICHIPUTUTE HA BCEKH HEBPOH
rmoJTy4aBart “BXO/IHa MH(popMaIus” OT CHHAIICUTE Ha APYTHd HEBPOHU U T.H.).

Bcesika nzkyctBena HM e cucrema ot 006paboTBaiy eaeMeHTH (processing units),
KOUTO Ca CHJIHO OMPOCTEHHU MOJIENIN Ha OMOJIOrMYHUTE HEBPOHH U 3aTOBA YECTO YCJIOBHO C€
Hapuyar (U3KycTBEeHH ) HeBpoHH. OOpaboTBaIUTE €IEMEHTH Ca CBhP3aHH MOMEXK/TY CHU C
BPB3KH C OTpeiesieHH Teria. Becekn oOpadoTBaly eneMeHT mpeoopa3yBa BXOIHUTE
CTOMHOCTH (BXOJHUTE CUT'HAJIN), KOUTO IOJy4yaBa, U (popMHpa ChOTBETHA U3XO0/IHA CTOMHOCT
(M3XOJIeH CUTHAIT), KOSITO pa3poCTpaHsIBa KbM €JIEMEHTHUTE, C KOUTO € CBbp3aH. ToBa
npeoOpa3yBaHe ce U3BBPIIBA Ha ABe CThIKK. Hail-Hanpes ce popmupa cyMapHUT BXOJCH
CUTHAJI 3a 1aJICHUs €JIEMEHT, KaTo 3a IIeJITa OTJEJIHUTE BXOJHU CTOMHOCTH (CUTHAJIN) Ce
YMHOKaBaT IO TerjaTa Ha BPb3KUTE, 110 KOUTO Ce MOTy4aBaT, U pe3yJITaTuTe ce ChbOupar.
Cnen ToBa 00pabOTBAIIMAT €IEMEHT M3MOI3Ba CIICU(PUYHATA 32 MPEXaTa aKmusayuoHHa
@ynxyus (PyHKIMS Ha U3X0/1a), KOATO TpaHC(HOpPMUPA MOIYUSHUS CyMapeH BXOJ B U3X0/a
(M3XOTHUSI CUTHAJ) HAa TO3U €JIEMEHT.

OCHOBHH THIIOBE MO/IEJIH HA HEBPOHHH MPEKH

CrienmanucTure onpeaessaT NeT OCHOBHU XapakTepucTuku Ha HM, kourto
OOMKHOBEHO C€ M3MOI3BaT 3a KJIACH(PHUKAIMOHHN TPU3HAIM TIPH OTPEICIITHETO HA THIIOBETE
moznenu Ha HM: mononozusma na mpescama, napamempume na oopabomsawume
efiemMeHmu, Mmunvm Ha 6X00HUMe CMOUHOCMU, MeEMOObM 3a 00YYeHUue Ha Mpedcama 1
U3NONI36AHOMO 00YUABAWU0 NPABUILO.

Cnopeo mononozuama na mpexcama
Haii-uecto cpemanu ca HM, cbcTaBeHH OT HIKOJIKO 000cO00eHH (ITOCIEA0BATEIHH)
CIIOS OT €JIEMEHTH, TIPH KOUTO EIEMEHTHTE OT Hail-HUCKHS CIIOW UTPasiT poJIATa Ha BXOJHH
YCTpOWCTBa Ha MpeKaTa (Te Bh3IPUEMaT CUTHAJIA OT BHHIIIHATA CPE/Ia), a €IEMEHTUTE OT



Hal-TOPHUS CJIOM UTpasT poJisAiTa Ha U3XOAHM yCTPOICTBAa Ha MpeskaTa (Te U3BeKaaT
pesyaTaTa oT paboTaTa Ha Mpekara, KOWTO Ce MojydaBa Ha 0a3aTa Ha BXOJHUTE CUTHAIIU U
TerjiaTa Ha BPB3KHUTE MeXy eneMeHTuTe). O0ukHoBeHO mipu Te3u HM BpBb3KuTE ca
€ITHOIIOCOYHH M CBBP3BAT €JIEMEHTUTE OT €AWH CJIOU C €JIEMEHTH Ha CJIOA, Pa3MO0JIOKEH
HEMOCPEACTBEHO HaJ/l Hero. B 3aBUCUMOCT OT Opost Ha CIIOEBETE B MpexkaTa ce TOBOPH 3a
osycaotinu HM (ipy TSX MMa caMO €IMH BXOJCH M €IMH U3XOJICH CJIOW U JIMTICBAT T. Hap.
8bmpeuH U CKpumu cioese) u Muo2ocaotnu HM (Tipu TSX UMa TIOHE €MH CKPUT CIIOH).

Cnopeod napamempume na eremeHmume

Tyk oT 3HaueHue ca mocokaTa U TerjaTa Ha Bpb3KHUTE, BUABT HA aKTUBAI[MOHHATA
byHKIMA U 1Ip.

Kaxkro 6emre mocoueno, mpu nmoseueto HM BpBb3KUTE ca €THOTIOCOYHH U ca
OPHEHTUPAHU OT €JIEMEHTHUTE OT JaJIeH CJION KbM €JIEMEHTHUTE OT CJIOSI, Pa3MOI0KEH
HETIOCPEICTBEHO HaJl Hero (ToBa ca T. Hap. npasu mpedxcu). ChiiecTByBaT obaue u T. Hap.
peKypeHmHuu mpexcy (TaKuBa ca HapuMep MpexxuTe Ha Xornduiliig), Ipu KOUTO BCEKU
€JIEMEHT € CBbP3aH C JABYIIOCOYHH BPB3KH C BCHUKH CBOM cbhbeenu. [Ipu Te3u Mpexu
MOHSATHUETO CIION J0 ToJisiMa CTENEeH I'yOH CBOSI CMUCHII.

[To oTHOILIEHNE HA TerfiaTa Ha BPB3KUTE CE TOBOPU 3a T. HAP. 8b30)orcoauu 8pb3KU
(BpB3KH C MOJIOKUTEITHU TETJIA) U NOOMUCKAWU 6pb3KU (BPBH3KU C OTPUIIATEIHU TETJa).

Haii-uecTo cpemanuTe TUIIOBE aKTUBALIMOHHU (PYHKIIUU Ca CMbNAIOBUOHA (DYHKYUSL
(mpu nepcenTpona) u cuemoud (mpu HM ¢ obpaTHO pasnpocTpaHeHHE Ha IPEIIKaTa).

Cnopeo muna na 6xo0Hume cmouHoCcmu
BxonHute cToifHOCTH Ha MpeXxaTa (T.€. CHTHAJIUTE, KOUTO MOTy4YaBaT eIEMEHTUTE OT
BXOJIHUS CJION) Morat fa 0baat dgouynu (0 wiu 1) winm ananoeosu (peaHu yucia).

Cnopeo odyuaeaujomo npasuno

Hait-uecto HM ce u3nos3sar 3a peniaBaHe Ha 3a/1a4d, CBbP3aHH C pa3lO3HABAHE
(xmacudukanus). [Ipu ToBa ch3naBanero Ha HM, npeHa3HaveHa 3a pelraBaHe Ha JajieHa
KOHKpETHA 3a/1a4a, 0OMKHOBEHO Ce M3BBPIIIBA MO ciieqHara odma cxema. Haii-Hanpen ce
OIIpeJIeIIsl TOMOJIOTUATA HAa MPEKaTa, T.€. OpOST Ha CIOEBETE U OPOST HA CIIEMEHTHTE BbB
BCEKH CIIOH. BposT Ha elleMEHTHTE OT BXOIHUS CIIOW Ce OMpeAess OT pa3MEpPHOCTTA Ha
BXOJIHHTE JIaHHH, & OPOST Ha €JIEMEHTHUTE OT M3XOIHUS CIIOW — OT OpOsI Ha pa3liO3HABAHUTE
KacoBe. bposT u pazMepuTe Ha CKPUTUTE CIIOEBE CE OMPEACIAT UTEPATHBHO B 3aBUCHMOCT
OT IpeIMeTHaTa 00JIacT M KOHKpeTHaTa 3aaada. Ciell onpeAensHeTO Ha TOMOJIOTUsITa Ha
MpeXxara ce MpeMHHaBa KbM HEHHOTO 00ydyaBaHe, T.€. KbM ONPEACIITHETO Ha TOAXO SN
CTOMHOCTH Ha Terjara Ha BPb3KUTE MEXKy eIEMEHTHUTE. 3a IeJITa Hall-uecTo OTHAYalI0 ce
3aJaBaT CIIy4aifHU CTOMHOCTH Ha ThPCEHHUTE TETJIa, CIIE/l KOETO T€ UTEPATUBHO CE IPOMEHST
(YTOYHSIBAT) 1O TaKbB HAYWH, Y€ Ha CJICABAIATA CTHIIKA HOBHAT U3XO0J HA Mpekara Jia Objie
no-1006p oT crapus. [IpaBuiIoTo, 1Mo KOETO ce MPOMEHSIT TeriiaTta Ha BPb3KUTE, Ce Hapuya
obyuasawjo npasuno (00ydaBalll aITOPUTHM) Ha MpexKaTa.

[Tpumepu 3a mo-u3BeCcTHH 00yUYaBaIIX MPaBUIIA: IPABUIIO 32 O0yUYCHHE HA
NepcenTpoHa (aaropuThM 3a 00yueHHEe ¢ PUKCHPAHO HAPACTBAHE), AITOPUTHM 32 00YUCHHUE C
00paTHO pa3MpoCTpaHEHHE Ha TPENIKaTa, MPAaBUIIO Ha ChCTE3aTEIIHOTO 00yUeHHeE.

Cnopeo memooa na ooyuenue
CabinecTBYBaT /1Ba OCHOBHM TUNa o0yueHue Ha HM — ob6yuenue ¢ yuumen v ooyuenue
oe3 yuumen. IIpu 00y4eHHETO ¢ YUHUTEII CE CJIEAN Pa3INKaTa MEXIY ITOyUeHUS 1 OYaKBaHUS
M3XO0J] Ha Mpexara (YUUTeJsAT 33/1aBa OYaKBaHUs M3XO0Jl Ha MpeXKaTa) U UTEPaTUBHO Ce
M3BBHPIIBAT KOPEKIIMK Ha TErjlaTa Ha BPB3KUTE CHITIACHO H30PAHOTO 00yYaBaIo MpaBHIIo.



[Tpu oOyueHunero 6e3 yduTe JUICBAT JaHHH 3a MIPABUIHKUS U3X0J] Ha Mpexara. Ternarta Ha
BPB3KUTE CE HACTPOUBAT Taka, 4ye MPe/ICTaBIHETO Ha JaHHUTE B MpekaTa Ja € Hail-mo0po
CBIJIACHO U3II0JI3BaHUS (3a1aJeHUs) KpPUTEPUH 32 KAUECTBOTO Ha MPEACTABSIHETO.

1onyjiIPHU MOJE/IH HA HEBPOHHHU MPEKH
H AJITOPUHTMH 34 OBYYEHHUE

Ilepcenmpon

[TepcenTpoHBT (IIO-TOYHO, ABYCIOWHHUAT MEPCENTPOH) € ABycioitHa HM c equn
€JIEMEHT B U3XOJHHUSI CJIOHN, KOMTO YECTO ce Hapuya CyMHpal] IPOLECOp Ha MEPCENTPOHA.

PesynTarsT oT paboTara Ha mepcenTpoHa € pelIaBaHeTo Ha 3a/ladya 3a pa3lo3HaBaHe
MIpU 1aJICHU JIBa KJ1aca, pa3JeuMu C XUIleppaBHUHA (B ABYMEPHHUS ClIydail - pa3ieTuMu ¢
npaBa JIMHUS, T.€. INHEHHO pa3esIiMu).

AJropuThM 32 00y4YeHHE Ha MEPCENTPOHA — T. HAP. AI2OPUMBM 3 00YyUeHUe C
@uxcupano napacmeane. Jlokazana e Teopema 3a CX0JAUMOCT, CIIOPE]] KOSITO aKO ChIIECTBYBa
MHOXECTBO OT TErJIa, ONpeIesAIIN XUIIEppaBHUHA, KOATO pa3elis IBaTa Kjiaca, TO C
MTOMOIITa Ha TO3HU aJITOPUTHM MOTaT a Ob/IaT HAMEPEHU MOIXOSAIIN CTOMHOCTH Ha
THPCEHUTE TETJIa HA BPB3KUTE MEX/Y €JIE€MEHTUTE OT BXOJHUS U U3XOJIHUS CIIOM.

Hesponunu mpesicu ¢ obpamno paznpocmpanenue Ha 2pewiKkama
ToBa ca HM ¢ noHe eiuH CKpUT CJIOM, MPU KOUTO ChIIECTBYBAT BPH3KU OT BCEKHU
CJIIEMCHT OT JaACH CIJIOI KbM BCEKHU €JIEMEHT OT HECMOCPCACTBCHO CJICABAIIINA CIIOM.
AKTHUBalIMOHHATa (PYHKIIMS HA TO3H TUI MPEXKHU UMa BHUIa

output = s KPACTO sum ¢ cymMata OT BCHYIKU BXOJHH CTOMHOCTH, YMHOYEHH C
I+e

Terara Ha CbOTBETHUTE BPB3KU.

Anzopumvm 3a 06yuenue c 06pamno pasnpocmpanerue Ha cpewKama: ¢ HUCKa
CKOPOCT Ha CXOIUMOCT, KOATO BOJH IO HUCKA CKOPOCT Ha 00y4YeHHE Ha HEBPOHHATA MPEXa U
HE0OX0UMOCT OT ToJIsiM Opoif 00ydaBaliy mpuUMepH.

HM c o6partHO pa3mpocTpaHeHHE Ha TPENIKaTa ce U3II0JI3BAT IIHPOKO ITOpaau
royisiMaTa ¥M MOIIHOCT.
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