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AHHOTAIUA

XXI-ii BEeK OTKpBIBAET MEpPE] HAMH MHOXECTBO BO3MOYKHOCTEN IO MCIOJIB30BAaHUIO
KOMITBIOTEPHBIX CHUCTEM B T€X 00JIACTAX, B KOTOPBIX PAHEE HMCIOJb30BAJICS JIMILb
yesioBeuecknii pasym. K mpumepy, pacro3HaBaHUME €CTECTBEHHOIO S3bIKAa BCEIZa
SBIISIIOCH OJHON M3 BaKHEMIIUX MPOOJEM JMHIBUCTUKU. TeM He MeHee, €€ MOYKHO
pEelINTh, MWCHOJB3YsSd MPOrPAMMHYIO pEaU3aAlMI0 MAaTeMaTHUYECKH MOJIENH,
INOCTPOCHHOM MO NPUHLUIY OpraHu3alud ¥ (PYHKIMOHUPOBAHUS OHOJOTHYECKHUX
HEUPOHHBIX ceTel. L{enpro mpoekTa ABISETCS HAMCAHNE NCKYCCTBEHHOM HEMPOHHOM
CeTH [UIsl ONpeNeNieHUs NPUHAIICKHOCTH MNPEIJIOKEHUA K TOMY WM HHOMY
€CTECTBEHHOMY s3bIKy. Peanmuzanus Takoil ceTH MO3BOJSET YHOPOCTUTH padboTy
CUCTEM MAalIMHHOIO MEPEeBOJa U, TAKUM 00pa3oM, 00JeryuT padoTy NEPEeBOIYUKOB.
Kpowme Toro, nannas paboTta siBisieTcs ellie OAHUM IIaroM K MOJIHOLIEHHOMY aHaJIu3y
€CTECTBEHHBIX S3BIKOB M MOXET CTaTh OINOPOM Il NAJBHEMIIMX HCCICAOBAHHUN
MEXaHU3MOB UX (OPMHUPOBAHUA U U3MeHEHUsA. O0yUueHre CeTu MPOUCXOIUT METOAOM
oOpaTHOTO pacrnpocTpaHeHUs OIMOKU. B nmampHeWmem naHHas HEHWpOHHas CeTh
MOET OBbITh MPUCTIOCOOJIEHA AJIA ONpPENeNeHUs MPUHAMICKHOCTH MPEIIOKEHUN K
OpaKTUUECKU  JIIOOOMY  €CTeCTBEHHOMY  s3bIKy. B kauecTBe — s3bIKa
nporpaMMupoBanus BbeIOpaHPython wu3-3a cBoell MHpOCTOTHI, JIAKOHWUYHOCTU U
BbIpa3uTelbHOCTU. B  pe3ynpraTe paHHOW paboOThl HamucaHa, oOydeHa U
IIPOAHAIM3UPOBAHA HMCKYCCTBEHHAsl HEWpPOHHAs CETh, a TAK)KE IIPOBEIECH aHaJU3
MOJIYYEHHBIX PE3YJIbTATOB, HA OCHOBAHMM KOTOPBIX CJIeJaH BBIBOJA O CO3JaHHOM
HelpoHHOM ceTH. Hawubosiee BaXXHBIM pe3yJIbTATOM SBISIETCS BO3MOXKHOCTH

HCIIOJIBb30BaHUA HGprOHHOfI CCTHU B PA3JIMYHBIX OTPACIIIX JIMHIBUCTUKH.
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BBEJIEHUE
Heab u 3a1aun padoThI

[lenbro naHHOW pabOTHI SBJISICTCS HANMCAHWE WCKYCCTBEHHOW HEHPOHHOM ceTu IS
ONPEAEICHUS] MPUHANIC)KHOCTU TMPEIIOKEHUN K TOMY WIA UHOMY €CTECTBEHHOMY
A3bIKy. Peanusanus Takoi CETH MO3BOJUT YTBEPK/IATh, UTO CO3JAHUE TAKUX CUCTEM
CYIIIECTBEHHO YyMPOIIaeT paboTy YUEHBIX M MEPEBOAYMKOB, YTO U SBIICTCS IEJIBIO
JAHHOW PadoTHI.

3aga4u MOTYT OBITh 4€TKO C(hOPMYJIUPOBAHBI B CICAYIONINX MTyHKTAX:

1) u3y4uTh U MOPOAHAIU3UPOBATH TEOPHIO CO3JAHUSI MCKYCCTBEHHBIX HEUPOHHBIX
CceTel;

2) HamucaTh pabouyr HEHPOHHYIO CeTh Ha si3bike Python;

3) o0yuuTh HEHPOHHYIO CETh Ha pacCIO3HABaHHWE MPEIJIOKECHUN OIPEICICHHOTO
SI3BIKA;

4) nmoasecty uTOoru 3h(HEKTUBHOCTU HEHPOHHOM CETH.

AKTYaJIbHOCTH PadoThI

HeiipoHHble ceTH MOXKHO MCIOJIb30BaTh JJISI PEIICHUS] TPYAOEMKHUX 3a7ad, KOTOPhIE
TPEOYIOT aHAJIUTUYECKUX BBIYMCICHUN MOJOOHBIX TEM, UTO JEJaeT 4YeJIOBEUECKUMU
MO3T, MOATOMY HUX HUCIOJIb30BaHUE HamOoJiee ONMTHUMAIBHO JUIsl PElIeHUs 3a/1ad 1o
pacrio3HaBaHMIO, Kjiaccu(ukanmuu U TpeAckasbiBaHuio. B manHOW  pabote
WCKYCCTBEHHAs HEHpOHHAs ceTh OyIeT WCIONb30BaThCA I  PACIO3HABAHUS
MIPUHAIICKHOCTH TPEIIJIOKEHUSI K €CTECTBEHHOMY SI3BIKY — TIPOOJIEMBI, KOTOpas,
HECMOTpPsI Ha TMPAKTUYECKU MMOBCEMECTHOE MPOHUKHOBEHUE AHTJIMMCKOrO SI3bIKA B

KaXXYyI0 CTpaHy MHUpa, 10 CUX I10OPp CTOUT OCTPO.

HoBuszna

JIMHrBUCTHKA, KaK HayKa, TECHO CBfA3aHHAs C YEJIOBEYECKON IICHUXOJOTUEH H
HANpsSMYI0  OTpakarolaspaboTy YEeNIOBEYECKOTO MO3ra, Majlo MOJYUHSIETCS

AITOPUTMH3AINH, a, CJCAOBATEIIbHO, M aBTOMAaTH3aIlui. TeM He MeHee, C TIOMOIIbIO
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UCKYCCTBEHHOM HEHPOHHOM CETH MOXHO HMCIIOIb30BaTh AHAIMTUYECKIE BBIUYMCIICHUS
JUIsL  pemieHus 3Toil  mpoOiembl. BrepBble ydeHble 3aJyMalnCh O TaKOM
HCII0JIb30BAaHUU HEUPOCETEN MPaKTUYECKU cpasy ke mociie popMaan3aiuy IpaBuil U
Teopuu uX co3gaHua. OJHAKO aKTUBHOE IPOHMKHOBEHHWE HEHWPOHHBIX CeTed B
JUHTBUCTHUKY MPOU3OIILIO TOJBKO Ha pyOexke XX-oro u XXI-0ro BEKOB; 3TO CBS3aHO
Cc nmporpeccoM B cdepe KOMIBIOTEPHBIX TEXHOJOTMM U, Kak CIeACTBUE, C

IIOBBIIIICHUEM MOIIIHOCTH KOMIIBIOTCPOB.

I'unoresa

C moMoIibio UCKYCCTBEHHON HEHPOHHOM CETH MOKHO CO31aTh YOOHBIH HHCTPYMEHT

AJI1 OIIPECACIICHUS ITPUHAAJICKHOCTH HpeI[J'IO)KCHI/Iﬁ K €CTCCTBCHHOMY A3LIKY.

MeToabl uccjie10BaHuA

—TeopeTHdecKue (MOJICIIMPOBAHUE);
— SMIOUpHYECKUe (M3y4YCHHE WCTOYHUKOB, aHAJIU3 TIOJYyYEHHBIX CBEJICHUH,

HKCIIEPUMEHT).

IIpenmnoJsiaraeMbiid pe3yabTaT

[Ipennonaraercsi, 4TO JaHHBIA MPOEKT YCTAHOBUT HauOOJIee MOAXOMAAIIEE PEIICHUE
MOCTABJICHHOW MPOOJIEMBl HMCIOJIB30BaHUS HCKYCCTBEHHBIX HEUPOHHBIX CETe B
JUHTBUCTHKE. J[aHHYIO pabOTy MOKHO HCIOJB30BaTh Kak B 00pa30BaTEIbHbBIX, TaK U
B IPAKTUYECKUX LEIAX — ISl ONPEACIICHUS NMPUHAMICKHOCTH MNPEIIOKEHUN K

€CTECTBEHHOMY SI3BIKY.



OCHOBHA YACTb PABOTHBI
O01mme cBeleHUsI 0 HEPOHHBIX CETAX

HeiiponHas ceTp — mMareMaTudeckas MOJIENb, CO3/1aHHas 110 00pazy OMOJOTHYECKUX
HeHpoHHBIX ceTeid. CeTh mMpeacTaBisieT co0oil rpad, Tae BEPIIUHBI SBISIOTCS
HEWpPOHAMH, NPEICTABICHHBIM Ha pucyHKe |. J[aHHas HEWpPOHHAsl CETh SIBIACTCS
NEPLENTPOHOM, TO €CTh HH(poOpManusa Nepeaaércs NPSIMOJIMHEHHO OT BXOJHBIX

HeﬁpOHOB K BBIXOJHBIM.

: Bec
8eC
Q
» ———Bec |
BxogHoit crioi CKpbITbIV CnoM BbIXOHO COiA

(Puc.1)
Tak, mpencTaBlIeHHBIN HA JAHHOM CXEME NMEPUENTPOH MOJyYaeT BXOJHBIE TaHHBIC B
JIBa BXOJIHBIX HEHpOHa (3KENTHIN), pAaCHONOKEHHBIX HA BXOJHOM CIIO€. 3HAYCHUS
3aTEM YMHOKAIOTCSI HA COOTBETCTBYIOIME BECHI U MEPEXOIAT HA CICIYIOLINANA CIION.

B nanHOM npumepe cymecTByeT JUb OJUH CKPBITBIN CIIOMH.

Heiuponnsie ceTu OTJINYAOTCH:
— M0 TUITY O0yYEeHUS:
1. OOyueHue ¢ yuurenem — HEHpPOHHAs CETh HACTPAUBAET BECHI, 3HAsI BO BPEMsI

oOydeHUs BXOJ U BBIX0]1 (00YUaIOIIyI0 BEIOOPKY);



2.

—II0

— II0

OOyuenne 0e3 yuuTenss — HeEHpOHHAss ceTb oOOydaercsi, BBIMCKUBAs
3aKOHOMEPHOCTH, B3aWMOCBSI3M M 3aBUCHUMOCTH, CYIIECTBYIOIIHE MEXIY
00BEKTaMH.

THUITy HACTPOMKH BECOB (CHHAIICOB):

Cetu C JOUHAMUYECKMMH CBSI3IMM — B MpoIEecce OOy4YeHHsS CETH BEChl
U3MEHAIOTCH;

Cetu ¢ QUKCUPOBAHHBIMU CBSA3SIMU — BECOBBIE KOI(PPUIIMEHTHI BHIOUPAIOTCS
Cpasy U B JaJbHEUIIEM HE U3MEHSIOTCS.

aApXUTEKTYpE:

Heitponneie cetu mpsiMOro pacnpoCTPpaHEHUsS W NEPUENTPOHBI, B KOTOPBIX
uH(bopMaIUs TPSIMOJIMHENHO TMepelaeTcs OT BXoja K BbIxoay. Kaxelil cioif,
KOTOPBIM MOXET COCTOSTh U3 BXOJHBIX, CKPBITHIX WM BBIXOJHBIX HEHPOHOB,
CBSI3aH C KaXXIbIMU W3 HEHUPOHOB IPEIABIAYIIETO M IOCIEAYIOLIETO CIOEB;
HEHPOHBI OJIHOTO CJIOS MKy cOOOM He CBsi3aHbl. B HEHPOHHBIX CETAX ITOU
aApXUTEKTYphl MPEANOYTUTENIBHO HCIOJb30BaHUE O00y4YeHUs C yuuTesneM (1o
METO/1y 0OpPaTHOTO PACIPOCTPAHEHUS OIINOKH);

Heliponnas cetp Xonduiaga —TIOTHOCBSI3HAs HEHUpOHHAs CEThb C
CHUMMETPUYHOW MaTpuLEeu CBs3ei. Bo BpeMs moiaydeHus BXOJHBIX JaHHBIX
KaKIbI HEHPOH SBIISIETCS BXOJHBIM, B Tpollecce OOy4YeHHsS OH CTaHOBUTCS
CKPBITBIM, a 3aT€M CTAaHOBUTCS BBIXOAHBIM. OOydeHUE CETH MPOUCXOJIUT C
MTOMOIIBIO MTA0JIOHU3AIMKA CUTYaIlMi: YCTAHOBJICHHBIE BXOJHBIC M BBIXOJHBIC
3HAYEHUS OPraHU3YIOTCS B IIAOJOH, JIJIi KOTOPOrO HAaCTPAMBAIOTCA BECHI U K
KOTOPOMY IO3HEE CETh MMPUBOJANUT OCTAJIBHBIE CUTyallUH;

Mammnaa bonbliMaHa TOXE SBISIETCS TOJHOCBSI3HOM HEWPOHHOM CETHIO,
OJIHAKO B HEW HEKOTOPHIE HEMPOHBI MOMEYEHBI KAK CKPBITHIC, a IPYTue — KakK
BXOJHBbIE, KOTOpbIE B JaJbHEHIIEM CTAHOBSTCA BBIXOJHBIMH. AJITOPUTM
OoOy4eHHS B IIEJIOM CXOX C aJlfOpUTMOM oOydeHwus cetn Xomndunga. Mammna
bonmpiMana uMeeT apXUTEKTYpHBIM NOABUI — OIPAHMYECHHYI) MAalIuHYy

bonmpimana, B KOTOpOM OTCYTCTBYET CHMMETPUS B MAaTpHULE CBA3EH, 4YTO



MO3BOJIAET HCIONb30BaTh METOJl OOpaTHOTO PACIPOCTPAHEHHs OIIMOKU MpHU
00y4YEHUHU CETH;

ABTOKOJUPOBIIHUKHU U Pa3pe:KEHHbIE aBTOKOJIUPOBIINKU MPEACTABIAIOT COOOM
HEUPOHHBIE CETH, B KOTOPBIX IPOU3BOJAUTCS ABTOMATUYECKOE KOIMPOBAHUE
uHpopmaluu. B ciiydae aBTOKOAMPOBIIMKOB CKPBITHIX CJIOB MEHBIIE, YEeM
BXOJIHBIX U BBIXOJHBIX, Oylarojapsi demy uHMOpMaIus CXKUMAETCS; B
pa3peKEeHHBIX aBTOKOAMPOBIIMKAX K€ HA0OOPOT, CKPBITHIX CIOEB OOJBIIIE.
O0be cetn MOXKHO 00y4aTh C IOMOIIbIO METOJa OOPATHOI'O PACHpPOCTPaHEHUS
OIIINOKH,

BapuannoHHble aBTOKOJAUPOBUIMKA — 3TH CETH 3aHUMAIOTCSI NPUOIMHKEHUEM
BEPOATHOCTHOTO DACIpEAENCHUs] BXOAHBIX 00pa3lloB, YUUTHIBAS «BIHSHHUE
Ka)KJIOTO HEMpOHA B OOIIEH CETH, OTINYASICh B 3TOM OT BCEX OCTAJIBHBIX BUJOB
HEHUPOHHBIX CETEH, IPEICTABICHHBIX 37ECh;

Cetprrmna «deepbelief» — HeiiponHas ceTh, KOTOpas COCTOMT M3 HECKOJIBKUX
COCIMHEHHBIX OJIoKOB-ceTeid. OUYeBMAHO, YTO U OOy4YEHUE MPOUCXOAUT
o0JIOYHO, MPUYEM KaXK/IbIF OJIOK KOAUPYET MPEIbI Ty,

CBEpTOoUHbIE HEMPOHHBIE CETU U TIIyOMHHbIE CBEPTOUYHBIE HEUPOHHBIE CETH —
B JAHHBIX THUIIAX APXUTEKTYPbl MCIOJIb3YIOTCS CBEPTOUYHBIC CIIOHM, YHUCIIO
KOTOPBIX COKMMAETCsl C OMPEAENICHHON TIIyOMHOM, 3a4acTylo SIBIISIOIICHCS
CTENEHBbIO JBOWKHU. B riyOMHHBIX CBEPTOYHBIX HEUPOHHBIX CETAX HA KOHIIE
HaXOAMUTCS CBA3aHHAs C BBIXOAHBIM CJIIOEM CBEPTOYHOM CETH CETh IIPSAMOIO
pacCIpOCTPAHEHU S, UCIIOJIb3yEMas ISl JaJbHEUIIINX BBIYUCIICHUH
Pa3BépThiBatole HEHPOHHBIE CETH — CETH, OOpaTHBIE IO CBOEH CTPYKTYype K
CBEPTOYHBIM ceTAM. KX Takke MOXKHO COEAUHATH C HEUPOHHBIMHU CETIMU

OPsIMOTO PACTIPOCTPAHEHHUS.

HUcnogab3yembie MeTOABI

Hcnonp30BaHne  MCKYCCTBEHHBIX ~ HEHMpPOHHBIX  cerer.McKkyccTBeHHBIE

HCprOHHBIG CCTHU MOI'yT OBITH CMOACIIMPOBAaHbl KaK IIPOCTbBIMH, TaK H



CIIOXHBIMH — JUIS TOBBINIEHHOW TOo4YHOCcTH. B  manHOW  pabote
MPEACTABICHIIEPIIEITPOH C OJHUM CKPBITHIM CIIOE€M, OOHOBJISIIOIINI CBOU BECHI
METO/IOM 0OpaTHOTO pacHpoCTpaHeHHs omMOKU. [{aHHBIN BBIOOp 00YyCIOBIECH
TEM, YTO MEPLEHTPOHBI C OJJHUM CKPBITHIM CIIOEM JAOCTATOYHO HATJISIAHBI, YTO
MO3BOJISIET U3YYUTh U MCCIEN0BaTh MEeXaHU3M ux padotsl. Kpome toro, cetu
JAHHOTO THUNA IMPEKPACHO CHOPABJISAIOTCS C 3aJa4aMd  PaclO3HABAHUS.
HemanoBaxHbIM sIBIIsIETCS W TOT (PaKT, YTO JAaHHBIA THUI CETECH SBISETCSA
OJIHMM M3 CAMBIX YaCThIX U XOPOIIO U3YYEHHBIX;

Hcnone3oBanue s3pika Python 3.6.4. SI3eik  PythonGeur cosman I'Bumo
BaHPoccymom B 1991 romy; B 3TOM s3BIKE [€NaeTCs AKUEHT Ha
MPOU3BOIUTEIILHOCTH M yno0ouuTaeMocTH koja. bmaromapsi ruOkoctu u
MPOCTOTE SI3bIKAa OH MOJXOAMUT JJISI CTATUCTUYECKOU cdephl U g CO3AaHus
UCKYCCTBEHHBIX HEUpOHHBIX ceTei.Kpome Toro, OBUIM HUCHOJIB30BAHBI
nonojgHUTeabHbIe Momynurandom u Math. IlepBeiit — pacmupenue s3bIka,
MO3BOJISIONIEE TE€HEPUPOBATh MCEBIOCTYYailHbIE YHUCIA, BTOPOM — MOYJIb,
MO3BOJIAIONIMKA  paboTaTh ¢ MaTeMaTUYeCKUMH  (PYHKIUSIMH U
UppalMoHaIbHBIMU OECKOHEYHBIMU 4YHuCIaMU (Tak, B JaHHOW HeWpoceTu
UCITIOJI30BAJIOCH YUCIIO DiJiepa);

[IpencraBiieHre ClI0B B YUCIOBOM BHjIE. JlJ1s MpeicTaBiIeHUs CJIOB B YHCIOBOM
BUJIe ObUIa HamucaHAOTAelbHAs (YHKIMS, KOTOpas pa3OMBaeT CJIOBO Ha
CUMBOJIBI, IPUCBAWBAasi UM UHJIEKCHI TTI0 COOCTBEHHOU an(aBUTHOM TaOIUIIE;
Meton 00paTHOro pacmpocTpaHeHUs OMIUOKU.DTOT MeToa OOydeHUs
MHOT'OCJIOWHOW HEUPOHHOM CETH TaKkKe Ha3bIBAETCS 0000IICHHBIM
nenbTa-mpaBwioM. Merton Obul mpemyokeH B 1986 1. Pymenbxaptowm,
MakxkienangoM U BuibsMcoM. DTO 03HAMEHOBAJIO BO3POKJICHHE MHTEpeca K
HEUPOHHBIM CETSIM, KOTOPBIM cTail yracath B Hadaine 70-Xx roaoB. [[aHHbIN
QITOPUTM SBJISIETCA TMEPBHIM M OCHOBHBIM MPAKTUYECKH MPUMEHUMBIM JIJIs
OOy4eHHMs]  MHOTOCJIOMHBIX  HEHWpOHHbIX  ceTed.CamMo  jenbTa-MmpaBuio
3aKJIIOYaeTCsl B CIENYIONIeM —  HW3MEHEHUE BEJIUYUHBI  BECOBOTO

ko3 dunreHTa 10JKHO OBITh PABHO:
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Awj, =M * 6 * x;, (1)

['me 1 — HOpMa oOyd4eHus, KoTopas 33/1aeTcs 10 Hadyaja TPEHUPOBKH; O —

ommOKa >1eMenTa K; Xj — CUTHaJI, IPUXOAIIMH K 2IEMEHTY kK OT s1eMeHTa j.

JI7s BBIXOJTHOTO CJI0S1 KOPPEKTUPOBKA BECOB MOHATHA — U3BECTEH KOHEYHBIN
pe3yJIbTaT BBIXOJHBIX HEUPOHOB, HO JUISI CKPBITBIX CJIOEB JOJITOE BPEMs HE
OBLJIO M3BECTHO alropuTMa. Beca CKpbITOro HelpoHa AOKHBI U3MEHSTHCS
OpsSIMO MIPOTOPLMOHANIBHO OIIMOKE TEX HEHPOHOB, C KOTOPHIMU JAHHBIN
HEUPOH CBA3aH. VIMEHHO mMmO3TOMY 3TOT METOX IMO3BOJSET KOPPEKTHO
HAaCTPauBaTh BECa CBA3CH MEXKIY BCEMH CIIOAMHU. B 3TOM ciydae BelnuuHa

OLIMOOK YMEHBIIIAETCA U CETh 00yJaeTcs.

CO3IAHME UCKYCCTBEHHOUW HEMPOHHOM CETU

Jlorucrtuyeckass GQyHKUMS

B naHHOM HMCKYCCTBEHHOW HEWPOHHOW CETH

UCIIONIb3yeTCsl  JIOTUCTHYEcKass  (PyHKIus,

uMerIas (HopMyCUrMOUAbI, MpEACTaBICHHAS

(Puc.2) Ha PHCYHKE 2:
=— @
Y= 14+e™*
3nech Y, X— KOOpJAMHATHI B JBYMEPHOM MPOCTPAHCTBE, € — 4YHUCIO OJiliepa.

bnarogapst Tomy, uto 3Ta QyHkuus nuddepeHurpyeMa Ha Bcel ocu abciuce, oHa
MOJIXO/NUT JUIsl UCTIOJB30BAHMS CEThIO, 00yd4aeMOl ¢ MOMOIIBI0O METOJIa 00paTHOTO
pacnpocTpaHeHHUs] OMMOKHU;, a M3-3a JIETKOCTH BBIPAKCHUS TPOU3BOIHON (DYHKIIHH

BBIUYHUCIIMTEIBHAS CI0KHOCTh 3TOTO METO/1a COKPAIIAETCHI.
' 1 1
- 4(1- —) 3
y 14+e—* ( 14e—* (3)
(X,y, aHaJTIOTHYHO, KOOPAMHATHI B IBYMEPHOM IPOCTPAHCTBE; € — YHCII0 Didjiepa)

10



AJiroputm padoThl HEHPOHHOM CeTH

(Puc. 3) Cxema orpaHHYeHHOTO y4acTKa HEHPOHHOU ceTH. JKenThIi BeT — BXOIHBIC HEWPOHBI, 3€JICHBIH IIBET — CKPHITHIC HEHPOHHI,

KpacHBIN IIBET — BBIXOJHbIE HEUPOHBI.

Kak yxe ObLIO yNOMSIHYTO BBIIIE, JaHHAas HEWpPOHHAs CETh — TPEXCIONHBIN
nepuentpoH (puc. 3). Ha BxoaHoM coil mogaeTcst MpeCcTaBICHHOE B YMCIOBOM BUIE
CJIOBO, pa3buroe Ha CcHUMBOJIbI. [lajmee curHaiabpl MEPBOTO CIIOS YMHOXAIOTCS Ha
COOTBETCTBYIOIIME CHUHAICHI, 3TH 3HAYEHUS CYMMHUPYIOTCS B HEUPOHAX CKPBITOTO
CJIOsl, UMEIOIIUX CBSI3b C HEWpoHamu mnepBoro. CymMma MOJAEeTCs KaKk apryMeHT B
GyHKIUIO U1 HOpMaIHM3allii, ¥ 3HAYCHUEM HEWpPOHAa BTOPOTO CJOS SIBISETCS YKE
HOPMaJIM30BAHHOE 3HAYEHHE. AHAJIOTMYHO MPOUCXOJUT U HA CIEAYIOLIEM IIare,
CUTHAJbl CKPBITOTO CJOSl, YMHOXAaeMble Ha CHHAINChl, CYMMHUPYIOTCA U

HOPMAJIN3YIOTCA B H€I>'Ip0HaX BTOpPOro Cios4, KOTOpBIﬁ U ABJIACTCA BBIXOAHBIM CJIOCM.
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AJITOPUTM 00y4eHHS CeTH

Heliponnas cetb oOydyaercs ¢ MOMOIIbIO CIy4ailHO T€HEPUPYEMBIX MPEaIOKEHHM
KaK Ha aHIJIMMCKOM, Tak W Ha PycCKoM si3blkax. [IpenioskeHusi reHepupyroTcsi ¢
MIOMOIIIBIO CJIOBAPEHAHTIIMICKOTO U PYCCKOTO A3BIKOB, cojepxamux no 10000 cios
KaXKIIBIN.
Ommbka B MeToAe OOpaTHOTO PACIPOCTPAHCHUS OIPEACNISICTCS IO CISAYIOMeH
bopmyie:

!

6 =y * Xk O * Wg; (4)
3neck §; — ommOKa 3IEMEHTA ¢ HHACKCOM j;K — HHJIEKC, COOTBETCTBYIOIIUH CIIOKO,
KOTOPBIi BO3BPAILAET OIIMOKY; Wj;j— BECOBOM KOd(PuimreHt, y' — mpousBojHAas
JIOTUCTUYECKOHN HYHKIIUU.

AJTopUTM MeTOa OOpPaTHOTO PACIPOCTPAHEHUS OIITMOKU CIEYIOIINN:
1. uHUIIMATU3UPOBATh CHUHANTUYECKUE BeCa  MAJICHBKUMH  CIIyYalHBIMU
3HAYCHUSMH,
2. BBIOpaTh OUYEPEAHYI0 O0YUaIOIIyIO Mapy M3 00Yy4arolero MHOXECTBA; MOJaTh
nH(pOpMaIMIO Ha BXOJ CETH;
BBIYHCIIUTD BBIXOJI CETH,
BBIYHCIIUTD PA3HOCTh MEXIY BBIXOJIOM CETH M TPEOYEMBbIM BBIXOJIOM;

MNOAKOPPEKTUPOBATH BE€Ca CCTHU JIsI MUHUMU3ALNN OI]_II/I6KI/I,

o o bk~ W

MOBTOPSATH MIAary ¢ 2 1o 5 JJIsl KAKJI0T0 AJeMEHTa 00y4Jaroero MHOXeCTBa J0
TE€X IOp, MOKa OIMMOKa Ha BCEM MHOXECTBE HE JOCTUTHET IPHUEMIIEMOTO

YPOBHSL.

Pe3yabTarhl
BpixogHOM CIIOM HEUPOHHOW CETH SBJSETCSA ONPEACISIOIMM U OINPEACICHUS
s3pika. Ecii 3HaUYeHHe mepBoro HelpoHa OOJbINE, YeM 3HaY€HHUE BTOPOTO, TO SI3BIK
— aHTJUHCKui; B OOpaTHOM ciyyae k€ HaoO0OpoT. TOYHOCT, HEHPOHHOU CeTh

ABJIACTCA OTHOHMICHUCM 4YHCJIa BCPHBIX peH_IeHI/Iﬁ K O6H16My 4qucCily CJIOB, I'I€ BCPHLIC
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pelIeHus — CiIy4au, B KOTOPHIX 3HAYCHHUS HEHUPOHOB COBMAMAIOT C KOJOM SI3bIKa,
3aJIaHHBIM TIPH T€HEPaIuy CJIOBA.
Kak Ha Masoi Beibopke ciioB (10 100 ciioB), Tak U Ha OOJIBIION BEIOOPKE HEHPOHHAS

CETh JIOKa3bIBaeT CBOIO 3pPekTuBHOCTH (0K0JI0 70% TOUHOCTH) (pHC. 4,5).

0.4

(Puc. 5) Pe3ynbrats! Ha 60O BEIOOpKE

(Puc. 4) Pe3ynbratsl Ha Majioit BEIGOpKe

Hpen.ﬂomemm M0 MPAKTHYC€CKOMY HCITIOJbB30BAHUIO PE3YJbTATOB

Mcnonp30BaTh JaHHYIO HEUPOHHYIO CETh Ha IIPAKTUKE MOKHO B BOIIPOCAX IIEPEBOJA.
bosee Toro, yBeau4uuB KOJUYECTBO BBIXOJHBIX HEHPOHOB U NEPEOOYUNB HEHPOHHYIO
CEeTh, MOKHO HAY4YHUTh €€ ONPEIENATh HE TOJBKO 3TH JIBA SI3bIKA, HO U JIIOOBIE SI3BIKH,
CHUMBOJIBI KOTOPBIX MOXKHO TMpejacTaBuTh B ¢opmare Unicode. [lannbie ke 110
TOYHOCTH HEWPOHHOM CETM MOYKHO B JAJIBHEMIIEM HCIOJIb30BaTh IS YIYYLICHHUS

PE3yJIbTATUBHOCTH MPEACTABIEHHON MPOrPaMMBI.

BriBoaLI

Jlannas pabota JOKa3blBa€T BO3MOXKHOCTH HCHOJB30BAHMUSI MCKYCCTBEHHBIX
HEUPOHHBIX CEeTed B JIMHTBUCTUKE, YTO TPEACTaBIseT co0oil omopy uis
JAJbHEUIIIETO HCIOJIb30BaHUS HJTOW TEXHOJOTHMM B BOMNPOCAX, CBS3aHHBIX C

CCTCCTBCHHBIMMU A3BIKAMH N UX aHAJIHU30M.
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3akio4eHue

Hrorom pa6OTBI ABILICTCACO3aHHAA HNCKYCCTBCHHAA HCﬁpOHHaH CCThb, KOTOpasia
MOXET OHIpCACIATbL NPUHAMIC)KHOCTL CJIOB K OJHOMY H3 IIPHUBCIACHHBIX
€CTECTBEHHBIX SI3bIKOB. Ha IMPAKTUKC 3TO O3HAYACT, YTO HGﬁpOCGTL CIIPaBJIACTCA CO
CBOEH 3az:aqe1”4, HO ITO-TIPCIKHEMY HCO6XO,ZII/IMI>I HaﬂbHeﬁMHC HCCIICAOBAaHUS C IICIIBIO

MOJTy4eHUs] HauOOoJbIIeH TOYHOCTH U JOCTHXKEHUST HanOoubieil 3 PeKTUBHOCTH.
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