TeopeTnyeckun matepuan K nnabopatopHomn padorte Ne1
MATEMATUYECKUU HEUPOH

MatemaTtnueckuil HEHpOH ObUT IPEUI0KEH aMEPUKAHCKUMH yUYE€HBIMH YOp-
perom Mak-Kawoxkomw Baast epom [lnr T cem B 1943r.

MatemaTuueckuil HEHPOH — 3TO MaTeMaTUYeCcKask MOJIETb OMOIOTHYECKOTO
HelipoHa mo3ra. Ero m3o0pakatoT B BHJI€ KPYXKOYKa CO CTpEIKaMH, 0003Ha4aro-
IMMHU BXOJbl U BbixoA. Ha puc.l maremarnueckuii HeMpoH umeeT J BXOJOB U
OJIMH BBIXO/I.

Puc. 1. Marematnueckun Heripon Mak-Kamnoxka — [Iurrca

Uepes BXOJbl MATEMATUYECKUA HEUPOH MPUHUMAET BXOAHBIE CUTHAJBI X i
KOTOpPBIE CYMMHPYET, YMHOkasl KaXblii BXOJHON CUTHAJI HA HEKOTOPHIM BECOBOM

KO QHUIHEHT W

S=) w;x;. (1)

j=1
3areM MareMaTW4ecKuil HEHpOH (QOpPMHUPYET CBOMl BBIXOJAHON CHUTHAN CO-
IJIACHO IIPABUILY:

1 ecou S>0

y= ' (2)

0, ectmt S<06

B KOTOPOM BEJIMYMHY O Ha3bIBAIOT NOPOTOM UYBCTBUTEIBHOCTH HEHPOHA.
Takum 0Opa3zom, MaTeMaTHYECKU HEMPOH MOXKET CYLIECTBOBATh B JIBYX CO-
cTosiHUSX. Eciii B3BelIeHHas cyMMa BXOJIHBIX CUTHAJIOB S MeHbLIE nopora 6, To

€ro BBIXOJHOW CHUTHAJI Y paBEH HyI0. B 3TOM ciiyyae roBOpsIT, 4TO HEUPOH HE

B030ykeH. Eciu jxe BXOJHBIE CUTHANBI JOCTATOYHO WHTEHCUBHBI U UX B3BEIICH-
Has cymMMa JJOCTUTaeT MOopora YyBCTBUTEIbHOCTU O, TO HEHPOH NMEPEXOAUT B BO3-
Oy’KJIEHHOE COCTOSIHHME, U Ha €ro BbIX0je, coraacHo (Gopmyse (2), obpasyeTcs cur-
Han Yy =1.



Becosble KOY(QQUIMEHTEl W; MMUTHPYIOT 3JICKTPONPOBOJHOCTH HEPBHBIX

BOJIOKOH — CHJIy CHHAIITUHYECKUX CBSI3€M MEXAY HEUPOHAMU. UeM 3TH CHIIBI BBIIIIE,
TeM 0O0JIbIlIe BEPOSTHOCTH Mepexoa HelpoHa B Bo30ykieHHOe cocTosiHue. C npy-
TOM CTOPOHBI, BEPOSATHOCTH TEPEX0/ia HEHPOHA B BO3OYKICHHOE COCTOSHUS TIO-
BBINIAETCS NMPU YMEHBIIIEHUHU TTOPOra YyBCTBUTEIBHOCTH O .

Jlornyeckas ¢pyHkmnus (2) Ha3pIBACTCS aKTUBAIMOHHOW (DyHKITMEH HEWpoHa.
Ee rpaduueckoe mzoOpakeHHe MMEET BHJ, MPEJCTABICHHBIN Ha puc.2. 3a 3TOT
BHUJI €€ MHOTJ]A HA3bIBAIOT «(QYHKIMEH-CTYTIEHBKOW.
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Puc. 2. AktuBaniionHas QyHKIHs HEMpPOHA: «CTYIEHbKa»

C moMonipl0 MaTeMaTUYecKOro HeHpoHa MOXKHO MOJIEITUPOBATH Pa3IUYHbIC
Joruyeckue (QyHKUWHU, Hampumep, (QYHKIHIO JIOTHYECKOro YMHOXKeHHs «M»
(«AND»), dynkmuto normueckoro cinoxenus «UJIN» («OR») u pyHkuio jgoru-

yeckoro otpunianus «HET» («NOT»). Tabnuibl ICTUHHOCTA 3THX JIOTHYECKHUX
GbyHKIMI puBeeHBI Ha puc.3.

X, | X | Y | X | Y X |y

0 0 0 0 0 0 0

0 1 0 0 1 1 1 0

1 0 0 1 0 1

1 1 1 1 1 1 «HET»
«M» «JINy

Puc. 3. Tabnuiel NICTUHHOCTH JIOTHYECKUX (PYHKIIMA

C nmomompio 3TuX Tadmwmi u Gopmyn (1)-(2) HeTpyaHO yOEaUTHCS, 9TO Ma-
TEeMaTUYECKUN HEUPOH, UMEIOIIMI JBa BXOJIa C €AMHUYHBIMU CUJIAMHU CUHAINTHYE-
CKUX cBsized Wy =W, =1, Mogenupyer (QyHKUUIO JOIMYECKOrOo YMHOXEHUs «»
nmpu 0=2, DTOT Ke HEHUpOH MoAeTupyeT (YHKIIMIO JOTHYECKOTO CIIOXKEHUS
«AJIN» npu 3aganun 6 =1. MaTteMaTu4ecKuii HEMPOH ¢ OJHUM BXOJOM MOJICIIH-
pyet ¢pynkuio «HET» npu 3aganuu W=-1u 0=0.



HI/IH HI/IJ‘[I/IH HHETH

Puc.4. MaremaTndeckue HEHPOHBI, MOACTUPYIOIIHE JOTHYECKHE () yHKITIH

OpHako CyIIECTBYIOT JOTHYECKHE (DYHKIMH, KOTOPHhIE HEBO3MOXKHO MOJIe-
JIMPOBATh C MOMOIIBI0 MaTeEMaTHYECKOro HeiipoHa Mak-Kamnoka — Ilurrca. Takoi
noruyeckor (ynkmuent sBuserca «Uckmouaromee MJIMy», Tabnuma MCTUHHOCTH
KOTOPOM MPUBEIEHA HA PHUC. S.
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Puc.5. Tabnuua uctuanoctu pynkunn «Uckmouaromee NI

3agaun, KoTopblie Moa00HO npobieme «Mckmouaromiero MJIN» ¢ momoiibio
OJTHOCJIOMHOTO TEPCENTPOHA PEIICHBI OBITh HE MOTYT, HAa3bIBAIOT JUHEUHO Hepas3-
odenumbimu 3a0ayamu. B cBoe BpeMs ydeHbIe MOTPATUINM HEMAJIO CHJI M CPEJCTB,
MBITASICh PEITUTh TaKWE 33J1a4H, OMMOO0YHO ToJIaras, 4To MpUYuHa UX HEyaad Co-
CTOUT B HEJOCTATOYHOW MONIIHOCTU CYHIECTBYIOIIMX KOMIIBIOTEPOB M B HEIOCTa-
TOYHOM KOJIMYECTBE COBEPIICHHBIX MOMBITOK.

[To-BUIMMOMY, HEUTO MOJOOHOE MOXKET CIYUUThCS U ¢ Bamu 1pu BBIMOJIHE-
HuM JabopatopHoil pabotsl Nel. IlonoOpaB 3HaYEHHS] CHHAIITUYECKUX BECOB W,

W, u mopora 0, Bbl ycHemHo crpasisieTech ¢ MOZICIMPOBAHUEM JIOTMUECKHUX
byukuit «M» n «MJIW», Torna kak nonsITKH MojienupoBanus GpyHkimu «Mckiro-

qaromee MJIN» k ycnexy He npuBoast. OOBSICHEHHIO 3TOTO SIBJICHUS M TIPEOA0JIe-

Huto npodnemsl «Mckmrouatomero NJINy» Gyner nocesieHa 1adopatopHas pabora
Nes.



B 3akitoueHne OTMETHM, 4TO B COBPEMEHHOH JMTEpaType MHOIZIa BMECTO
MNOHATHUS MOPOra YyBCTBUTEIBHOCTH HEMPOHA O HCHOJB3YIOT TEPMHUH HEUPOHHOE

cmewenusi b, KoTopoe oTinmyaercs OT mopora 0 Toibpko 3HaKoM: bh=—0. Ecim

BeanunHy b no6aButh k cymme (1):

J

=
TO MOPOTOBAst aKTHUBAIMOHHAS (QYHKIIUS HEHpOHA TIPUMET BHI:
1, ecim S >0;

y= (4)

0, ecou S <0,

['padmyeckoe mpeacTaBieHUE 3TOM aKTUBALMOHHOW (PYHKIIMHM TPUBEIICHO

Ha puc. 6, a.
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Puc. 6. IToporoBsie akTrBaMOHHbIE (PYHKIIMU HEUPOHA, 3aJaHHBIE (hOpPMYyIIaMu:
a-(4); 0-(5)

Eme 6onee cuMMeTpuyHBIiA BUJ, IPEACTABICHHBIA Ha puc. 6, 6, aKTUBAIU-
OHHas (PyHKLMs HEHpOHA NpUOOpETAET IIPU UCIIOJIB30BAHUN (DOPMYJIBIL:

1, ecnu S >0; 5)
y =
—1, ecmn S <0,
B dopmyie (3) HelipoHHOE cMerieHre b MOXHO paccMaTpuBaTh Kak Bec W,
HEKOTOPOTO JAOMOJIHUTEIHHOTO BXOJIHOTO CUTHANA X,, BETMYMHA KOTOPOTO BCEraa

paBHa CAWHUIIC:
J J
S=D WX;+WoXo = D WX, (6)
= j=0

HeiipoH ¢ 10MONMHUTENIBHBIM BXOJOM X, U300pakeH Ha puc. /.



Puc. 7. HeliporHoe cMmelienne b uaTeprnpeTnpyeTcs Kak BeC AOMOJIHUTEIBHOIO
BXoJa W,, CHTHaJI KOTOPOro X, BCEraa paseH |
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