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(KocTpomckoii rocyaapcTBEHHBIH TEXHOTOTHICCKHI YHUBEPCUTET)

Cmamuws nocesduieHa np06]l€M€ asmomamusayuu npoyecca 06pa60m1<u
JIbHAHOU mpecmbsl U pacduemy onmumdailbHblx HACMPOEK o0 npoyeccos mAamovi u
mpenanusl. PaCCMompeHa 603MOIHCHOCMb NPUMEHEHUA HeﬁPOHHle cemeu Ha

OCHOg6€ annapama HeYemKux MHoarcecmse.

Jis  onTUMHU3alMKM  TIpollecca MPOW3BOJACTBA  JUIMHHOTO — BOJIOKHA
HEOOXOIUMO:

- TIOJIYYCHHUE JIOCTOBEPHOW WH(OPMAIIMU O MapamMeTpax JbHOTPECThl Ha
BXOJI€ B MSUTBHO-TPETAJIbHBIN arperaT B peXKHMe PEaIbHOTO BPEMEHH ;

- co3maHue OOMmeH CHUCTeMBI YIPaBJICHHS peXUMaMu 00pabOTKH
JHHOTPECTHI C YIETOM M3MEHEHUS TTapaMeTPOB CHIPhS TIPU MPOXOKICHUHU Yepe3
cTaauu 00paboOTKH.

B mpornieccax MAThS M TpelaHUsi HAa COBPEMEHHBIX MSUIBHO-TpPEMaTbHBIX
arperatax uMmeeT mMecto AuddepeHnnanus pekuMoB o0pabOTKH CHIPbs. JTO B
NIEpBYIO0 Oouepe/lb OOYCIIOBICHO BBICOKOHM Bapuallueil mapamMeTpoB JIBHOTPECTHI
M0 BIAXHOCTU W OTAENSAEMOCTH. VI3MeHeHWEe BIaKHOCTH W OTICISIEMOCTH
3HAUUTENBHBI 10 JJUHE pPYJOHAa. DTO SBICHHE HWMEET MECTO BCIIEICTBHE
0COOEHHOCTEW paccTwia U YOOpPKH JbHOTpecThl. Ele OJHUM BaKHBIM
rapamMeTpoM, OKa3bIBAIOIIMM BJIUSHUE HA PEXUMBI 0OpaOOTKU JHHOTPECTHI,
ABIICTCS AUAMETp cTtebieil. MHOTMMH HCCienoBaTes MU ObIIIO JOKa3aHO, YTO
JUTSE  TOHKOCTEOENbHONW ¥ TOJICTOCTEOETBHOM TPECThl HYKHBI pa3IndHbIC

pexuMbl 00pabOTKU, MPUYEM UHOT/IAa KapJUHAIBLHO Pa3InyHbIE.



CylecTBYIOT pa3IMYHbIE PEKOMEHIAIMNA, MAaTe€MaTUYECKUE MOJIEIU, HO
OHM HE peIlaloT 3a7a4d B COBOKyHHocTH. [Ipeapiaymiue mccnenoBanus [1, 2]
J0Ka3aiu, 4To HauOojee NPUEMIIEMbIM CHOCOOOM YIpaBJICHHUS B JIaHHOU
CUTYallUH SIBJISETCA WCIOJB30BAHUE allapara HE4YeTKOW Joruku. HerponHbie
cetd 00JIalal0T BO3MOKHOCTBIO AaNMpPOKCUMAIIMM U TIO3BOJIIOT OXBAaTUTh
3HAYUTEIbHBIM JUana3oH W3MEHEHUsT BXOAHBIX KoopauHat. Hcmosb3oBaHue
TUOPUIHBIX HEUPOHHBIX CETEH TaK)Ke MO3BOJISIET OPraHU30BaTh OOIIYIO0 CUCTEMY
yIpaBiIeHUsI peKUMaMu 00pabOTKU JTBHOTPECTHI U PACCUUTHIBATH ONTUMAJIbHBIC
PEKUMBI YIIPABJIEHHUS Cpasy I NPoIecca MAThI U TPETaHMUS.

3HAYEHUs] BJIAKHOCTU U OTACISIEMOCTH JIBHOTPECTHI OMPEACIAIOTCS
HETMOCPEICTBEHHO Nepe/l MSJIbHOM MalllMHOW. M3MepeHue T0IKHO MPOBOAUTHCS
B IIOTOKE, MOYKHO HCIIOJIb30BaTh JI000HM M3 TMpejiaracMbix metonoB [3, 4].
ITocne MAJBHOM MaIIMHBI HM3MEPEHUE OTACISEMOCTH 3aTPyAHEHO B CHILY
YAaCTUYHOTO pa3pyIIECHUs] CBS3€M MEXKIY KOCTpOM M BOJIOKHOM. I[loTouHOE
U3MEpPeHHe auaMeTpa crebiei Takke BO3MOXHO [5]. M3mepenuwe nuamerpa
MOKET MPOBOJIUTHCS KAK HEMOCPEICTBEHHO IPU PA3MOTKE PYJIOHA, TaK U IPH
BBIXOJI€ U3 CYIINUJIBHON MAIIMHBI WJIK TIEPE MSAJIbHON MAIIIUHOM.

Taxum 00pa3oM, mojiydaeM, 4TO HA PEKUM MAThS M TPEHaHUS BIUSHUE
OKa3bIBAIOT OJJHU W TE€ Y€ MapaMeTpbl JbHOTPECTHI, IPUUYEM H3MEPEHUE ATUX
apaMeTpPOB TEXHOJOTMYECKHM BO3MOXKHO OCYIIECTBUTH B OJIHOM MeECTE. OTO
MO3BOJISIET TOBOPUTH O BO3MOXXHOCTH OOBEIUHEHUS] HEHWPOHHBIX CETEH,
CIyKallluX JJIsl pacuyeTa PEeKUMOB Ipolecca MAThd W TpenaHus. Bo3HUKHET
YCIIO)KHEHHUE CTPYKTYpbl VIPABJSAIONIEH CHCTEMBI, HO JaHHOE pPENICHUE
MO3BOJIUT HE IYyOJWpOBATH JAaTUMKU IapaMeTpPOB JILHOTPECTHl U IPOBECTH
KOMIUICKCHBIN pacdeT peKUMOB 00OPa0OTKH ¢ YIETOM MX B3aUMHOTO BIIUSHHS.

[IpuMeHUTh KJIACCUYECKHE HEUPOHHBIE CETH B JAHHOM Clly4yae
HEBO3MOXXKHO. OTCYTCTBYIOT TOYHBIC YHMCJIOBBIE 3aBUCHMOCTH, CBS3BIBAIOIINE
BXOJHBIC M BBIXOHBIC KOOpAUHATHL. O0JIaCTH pa3OUeHHS TPECThI HA TPYIIIIBI 110

CBOMCTBAM BeChbMa YCJIIOBHBIC. B HOI[O6HI>IX 3aga4yax € TaKHMMHU YCIIOBHAMH



UCIIOJIB3YIOT anmnapaT HEYeTKOM JOTMKM M HEYETKMX MHOecTB. OH Oimxke K
YeJIOBEYECKOMY BOCHPHSTHIO M TO3BOJISIET Cpa3y HE oOpamiaTh BHUMaHUS Ha
BBICOKOYACTOTHBIE U3MEHEHUS TAPAMETPOB JLHOTPECTHI B 33JJaHHOM 00J1aCTH.

B cuny peskoro paznuuusi pekoMeHAanui Kk 00paboTke TOHKOCTEOETbHOU
U TOJCTOCTEOEIBHOW JBHOTPECTHI, AUAMETP OYIEeT SIBISATHCS BEIUUYMHOW JIs
BbIOOpa TOM WMJIM MHON HEWPOHHOM CETH ISl pacuera ONTUMAJIbHBIX PEKHUMOB

obpaboTtkwu (puc. 1).

1y
m
I
[
o<\ g
- 1o
1 1o
1 1o
1 IE
AMareTp, mMr bl 2
1
ml 1%
ml 1 o -
I : | -
o | I -
-*IJ:.'I | - - b
FoTTTTTTT u:.l' """ norvyeckme ¢
. o npaemna
\‘ [ | -
BAEMHOCTE, % . ol
\‘_’{___ ..'E‘i rnyBKrHa 3aX0MOEHMA
- S pugnei, mm
- Wk
- ~
e *
- I.-.\___.
~ )
S ~] norvueckue L ~.
OTOENAEMOCTE, Bf. S npaexna Il PO
‘hh‘- -\-.__H
"-h_-‘ -

YaCTOTa BpallEHKA
TpenaneHex GapabaHos, Of/MAH

Puc. 1 OGo01meHHas CTpyKTypa pacueTa ONTHUMAIBHBIX PEKUMOB

00paboTKH ¢ UCTIONB30BAaHNEM HEHPOHHBIX ceTel

Heiponnast ceTb peanr3oBaHa Ha OCHOBE JIOTMYECKUX MpaBwil. BxogHbie
napameTpbl SBISIOTCS OONIMMU JJII 000MX BapHaHTOB HEHPOHHBIX cereil. Ha
BBIXOZE C HEHUPOHHOM CETH Cpa3y IMOJIy4aeM W HACTPOMKU PEXUMOB JUIA
MSUTbHOM MAILIMHBI, ¥ U1 TPENAJIBHOW MAIIUHBI.

B cBa3u ¢ pazmenenreM Ha 2 TpYNNbl  TOHKOCTEOENIBHYIO U
TOJICTOCTEOCITbHYIO TpPECTy, B HEHPOHHON CETH BO3HHMKJIA HEOOXOIWMOCTH

YBEJIMYEHUS YUCJIA TPYII BBIXOJHBIX IMAPAMETPOB U KOPPEKTUPOBKHU MX TPAHUIL

(puc. 2).
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FYEHHE 3EX0KAEHUS prbed YACTOTa BpalleHus TpenanbHey bapabaHoe

Puc. 2 I'pyninibl pa30rieHus BBIXOJAHBIX apaMeTPOB

Pa3OuBka Ha rpynmbl MO BIQKHOCTU U OTACNISIEMOCTH JBHOTPECTHI
COOTBETCTBYET OOILIECNPUHATON IO CHPaBOYHOM JHUTEpaType. 3HAYEHUs IO
OTZIENIIEMOCTH JIBHOTPECTBl YCJIOBHO pa3JelIeHbl Ha TpPU TPYNINbl, KOTOpHIE
COOTBETCTBYIOT HEJOJICKAION TpECTe, TPECTE HOPMAIbHOM BBUIEKKH U
nepenexanod. I[lo  BIaXHOCTH  JBHOTpecTa  pa3dUTa HA  TPYMIbI
COOTBETCTBYIOILIME CYXOH TpPECTE, HOPMAaJbHON BIAXKHOCTH W IOBBIILICHHOM
BJIQXKHOCTH.

[Ipy mocTyrmuieHUM [OaHHBIX O TMapameTpax JbHOTPECThl BBIOHMpAETCs
HYy>KHasi HEHpOHHAs CETh, 3aTEM B HEW OMPENEIAIOTCS BECa MPUHAIJIEHKHOCTH K
TOM WIM WHON TpymIe 3HAaYeHUW. 3aTeM NpH HMCHOJIb30BAHHH JIOTHYECKHX
OpaBUJl  OMNPENETSAIOTCS Beca MPUHAUIEKHOCTH K TPYIINaM  BBIXOAHBIX
napaMeTpoB U COOTBETCTBYIOIINE 3HAYEHUS TIIYyOMHBI 3aX0KIeHus pudiein u
YJaCTOTHI BPAIICHHS TPEeNaIbHBIX 0apadaHOB.

PaGoTta HelipoHHOW ceTH s CIydas TOJICTOCTEOSIbHON TPECTHI MOKa3aHa

Ha puc. 3:
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Puc. 3 Cxema paboTbl HEHPOHHOU CETH

3HaveHue rTyOUHBI 3aX0XKACHUS puduieil mepea Bbaavuei yrpaBisiomero
BO3JICHCTBUS OKPYTJAETCS J10 LIEJIbIX 3HAYCHUM.

Hetiponnas ceth 00s1ajaeT CBOMCTBaMH alIPOKCUMAIIMH, YTO TIO3BOJISET
MPOBECTH PACUEThl BBIXOJHBIX BEJIWYMUH MPAKTUYECKHM BO BCEM JHAMNa30HE
M3MEHEHUM BJIIAXKHOCTHU U OTJEISIEMOCTH JTbHOTPECTHI.

B 1mensix yckopeHus mpoliecca pacueToB ONTHUMAaIbHBIX IapaMeTPOB
npeiaraeTcsi MPOBOAUTH YCPEIHEHHE BXOJHBIX BEJIWYWH, T.€. MapaMeTpPOB
JIBHOTPECTHI, U NIEpEIaBaTh B HEUPOHHYIO CETh HEMOCPEACTBEHHO T€ 3HAYCHUS,
JUIS. KOTOPBIX TpeOyeTcs ONpeae/IuTh HOBBIC 3HAYCHHH PEKUMOB 00pabOTKH.
OTO TO3BOJIMT MCKIIOYUTH JUIIHHUE OINEpallMy pacuyeTa B HEHPOHHOW CETH U
COKpaTUTh 0OIIee BpeMs pacdeTroB. Takmm oOpa3zoM, TpeOyeTcs yCTaHOBKa
JOTIOJTHUTEIIBHOTO 0s10Ka. B dyHKIMU 3TOT0 6710Ka OYIET BXOAUTH YCPEAHCHUE

MOCTYHAIOIIUX JaHHBIX (HampuMep, METOJOM CKOJIB3SIIEr0 CPEAHEro) M



MPpHUHATUC PCHICHHUA O TOM, Ha CKOJBKO CHIBHO HW3MCHHIIMCH IIapaMETPbI

HCXOJHOTO CBIPbS, U TpeOyeTCs JIM 3aIyCKaTh HOBBIM 3Tall pacuera.

BoiBODI:

Hcnonw3oBanue momo0HBIX aBTOMATHU3UPOBAHHBIX CHUCTEM YIPABJICHUS
pexuMaMu  00paOOTKM  JIBHOTPECThI  TMO3BOJIUT COKPATUThb  KOJIMYECTBO
HEJIOpaOOTKH, YBEJIMYHUTH BBIXOJI M TTOBBICUTH KAYECTBO MOJIYy4aeMOro JIMHHOTO
BOJIOKHA. Peanmzanus mOMOOHBIX CHCTEM BO3MOXHAa C TMPUMEHEHHEM
ITPOMBIIIEHHBIX KOHTPOJLJIEPOB.

HoBble Mozmenun MsIbHO-TPENAIBHBIX arperartoB yxe OCHAlarTCs
MIPOMBILIUIEHHBIMU KOHTPOJUIEpAMHU U UMEIOT CUCTEMBI YIIPABJIEHUS PEKUMAMHU
00paboTKH, TakKUM 00pa3oM, IS BHEJAPEHUS CHUCTEMbI pacyeTa ONMTHUMAaIbHBIX
pPeXKUMOB 00pabOTKM TOTpeOyeTcss JUIb J0pad0TKa MPOTPpaMMbl BHYTPH

KOHTPOJUICPpA UJIN KAK MAKCUMYM ITOKYIIKA JOIIOJITHHUTCIIBHOT'O KOHTPOJIJICPA.
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