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HHTEJUIEKTYAJIMBANUA U3MEPEHUSA MAJIBIX PACXOJOB ) KUJIKOCTH.
1.T.H., npod. FOcynbexor A.H., n.1.H., npod. AOaykampipoB A.A.,
maructpadt kad AIIll Optukos 2.3. TT'TYVY.

1. B nanHOI paboTe paccMaTpHUBAIOTCS BOIMPOCH HHTEIUIEKTyanu3anuu [1]
ydyeTa MaJlbIX (KalleJbHbIX) PacX0J0B KUAKOCTEH [2]. BricOKas TOYHOCTD U3MEPEHUS
MaJbIX pPacxoJOB JKHUIKOCTH Ba)KHA B OTPACIAX XHUMHUYECKOU, OMOXUMHYECKON
[IPOMBIIIJIEHHOCTH, MEOULMHE W T. J., HAOpuMep, [OpU H3MEPEHUH pacxoja
pPacTBOPOB JIEKAPCTBEHHBIX CPEACTB B (DapMaIleBTUKE.

JUiss  aBTOMAaTU4YecKOro YIpaBiAEHUS MajJbIMH pacxoloM HEOOXOIUMEI
BBICOKOTOYHBIE CPENCTBA U3MEPEHNUS, MIO3BOJIAIOIINE 00ECeYBaTh NPEOOPa30BAHUS
CUTHAJIa [ m[oclenyromer ero oOpaboTkd, aHanmu3a U (QOPMHUPOBAHUS
YIPABIIAIOIIUX BO3ACHCTBUM.

2. CymecTByrone Ccrnocoobl HU3MEpPEHUsT U YCTPOMCTBA s MX
OCYyIECTBJICHUs, Hampumep [3, 4], o0mamaroT psaOM HEIOCTaTKOB: OOJbIINE
pasMepsl, CIIOKHOCTb KOHCTPYKIMHM, HEBBICOKAs TOYHOCTb M3MEPEHHUs MaJbIX
pacxomoB JKMAKOCTH, HHU3Kasg UYBCTBUTENBHOCTh. OTMeTHM, UTO Hauboiee
IMPOKOPACIIPOCTPAHEHHBIM KOHTAKTHBINA METOM U3MEPEHUS, KOTOPBIM MCIOJIb3YETCS
IIPAKTUYECKH BO BCEX CYLIECTBYIOIIMX YCTPOWCTBAX, HE IMO3BOJISIET HCIIOJb30BAThH
JATYUK B arpeCCUBHBIX, IAOBUTHIX M OMACHBIX Cpeax.

JUis  pemeHus  3agaud  TOYHOTO  M3MEPEHMsl  MajblX  pPacxXxooB
CHEeNMATM3UPOBAHHBIX KUIAKOCTEH pa3paboTaH NaT4YMK [2] MpuUBEIEHHBIN Ha puc. 1,
KOTOPBIN COCTOUT U3 KOpIyca | ¢ UCTOUHUKOM MU3Ty4YeHHUs (Ja3epHbIA CBETOAUOM) 2
¢ BeIBOAaMH U (orompuemMHHUKa (HOTOTpaH3UCTOpP WM (POTOAMOM) 3 C BHIBOJAMHU.
[locne doToamona 2 ycTaHOBJEHA pacceuBarollasi JIMH3a 4, BBIMIOJHCHHAS B BHJIC
CTEKJSIHHOTO LWIMHApA, a nepen (GOTOmpHUeMHHKOM 3 ‘cobuparomas JauH3a I,
CaeTonpo3pavHblil 37JeMEeHT 6 UMeeT BXOOHOM 7 W BBIXOAHOM & maTpyOKu mist
KUIKOCTH U KameoOpaszoBatens 9. J[Be nuH3Bl 4 W 5 W [BE IUIACTHUHBI CO

LIEJIEBUAHON TOPU3OHTAIBHOM mpope3bto 10 u 11 o0pa3yroT ONTHYECKYI0 CUCTEMY
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12, mpeoOpa3yroIIyo CBETOBOM MOTOK OT HCTOYHHUKA U3ITy4EHUS 3 U (POPMUPYIOILYIO
U3MEPUTEIBHYIO IUIOCKOCTE 13 BHYTPH CBETOIIPO3PAYHOrO 3JIEMEHTA 6.

K BXOZHOMY M BBIXOAHOMY MaTpyOKaM IOABOASATCS TPYOKH, MO KOTOPBIM
JBIDKETCS KHUJIKOCTh JATYUK CBETOIPO3PAYHOro ieMeHTa. JKUAKOCTh M3 BXOAHOIO
naTpyOKa B BHIE Karleib, 00pa30BaHHBIX KallJIeoOpa3oBaTeNIeM, NPOXOIUT 4Yepe3
U3MEPUTENbHYIO0 IUIOCKOCTh CBETOMPO3PAYHOTO JJIEMEHTa M OTBOLUTCA Yepe3

BBIXOJHOU naTpyOok. [lpu aTOM curnan ot
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Puc. 1. [Jartumk MajbIX pacxOdOB. HU3MEPUTEIBHOM IUIOCKOCTH B BHJIE
HCKa)KEHHOTO CBETOBOTO JIyua MoragaeT Ha GoTonpueMHUK U nepenaercs Ha ALLI,
rzie npeodpasyercs B pacxo/l KUIKOCTH.

3. Jlas o6paGoTKM pe3y/bTaToOB M3MEPEHUH IPEIIaraeTcsl HMCIIOIb30BaTh

MCTOJbI HCKYCCTBCHHOI'O HHTCIIJICKTA, B YAaCTHOCTH, HeﬁpoceTeBme TCXHOJIOTHH.

Puc. 2. Apxumexmypa MHC.



[llupoxoe mpumeHeHue Ha npakTuke Hamu MHC mpsmoro pacmpocTpaHCHHs, B
KOTOPBIX  HEHpPOHBI  pACIONOKEHBl  CIOAMH.  Takue  CeTH  Ha3bIBaIOTCS
mHorocoiueiMu  nieprentponamu. MMTHC npsmoro pacnpocTpaHeHHs SBIISIOTCS
cratnueckuMy. Ha 3aJaHHBIM BEKTOP BXOJHBIX CHIHAJIOB OHHM BBIPAOATHIBAIOT
eIMHCTBEHHOE 3HaYEHHE BEKTOpA CUTHAJIOB Ha BEIXOJe Becex HelpoHoB MHC.
TeopeTnueckoe OOOCHOBaHHE HEHPOCETEBOTO MOJEIMPOBaHHMA Oasupyercs Ha
teopeme  A.H.Konmoropora,  nokazaBiiero, 4Yro  J00yH0  HENPEPHIBHYIO
MHOTOMEPHYIO (DYHKIIMIO Ha enuHUYHOM oTpe3ke [0;1] MOKHO NpencTaBUuTh B BUIE
KOHEYHOT'0 YKCJ1a OTHOMEPHBIX:
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Orcrona ¢ momompio 060 MHorocimoinoit MHC (maxe Bcero ¢ OgHUM
CKPBITBIM CJIOEM) MOYKHO ¢ JI000H TOYHOCTBIO aNIpOKCHMHPOBAaTh JIO0YIO
MHOTOMEPHYIO (YHKIMIO HA €IMHUYHOM OTPE3KE.

VuuTeiBas CHeNUGDUIHOCTh KAKAOM JKUAKOCTH  (BA3KOCTB, ILIOTHOCTH,
MOBEPXHOCTHOE  HATSHKEHHWE, 1[BET M JIp.), LEJIecOO0pasHO  NPUMEHUTH
HCKYCCTBEHHYIO HEHPOHHYIO CETh C KOHTPOJIMPYIOIIUM oOyueHHeM (oOydeHume —
npsiMoe ¢ «yuutenem») [1]. O0yueHne yuuTesb IpOU3BOIUT OTAEABHO I KaKIO0ro
THUITA JKUIKOCTH, HCIIONB3YeMOH B TEXHOJIOTHYECKOM Ipouecce (IPOU3BOICTBE).
PesynpraTel 00ydeHHs U anMpOKCUMAllMOHHBIE XapaKTEPUCTUKU KaXKIOH KUIKOCTH
3aHOCATCS B 0623y JaHHBIX.

4. OOyueHHe WCKYCCTBEHHBIX HeWpocered. Ilpoumenypa wuaeHTH(UKALUH
CHHANTHYECKUX BECOB HaspiBaeTCs oOyueHueM umn tpeHupokoid MHC. OOyuenne
NHC o00ObI94HO OCYIIECTBISIETCS WM B MPOLIECCE PEATbHOM DOKCIUIyaTallMu WU
METOJaM¥ HMMHUTAIIMOHHOTO MoJAeaupoBaHus. [lpu KOHTpoiupyeMoM o00ydeHUH
CYIIECTBYET BHEIIHUH "y4uTeNb'", KOTOPBIM HAOII0JaET PEAKLIMIO CETH Ha 3aJaHHbIN
BEKTOp BXOJHBIX BO3AeHCTBUM M Momuduiupyer e€ napamerpel. Ilpeamonaraercs,

YTO CYHIECCTBYIOT TPECHHUPOBOYHBIC JAHHBIC, COCTOAIINC U3 3TAJIOHHBIX BXOIHBIX H
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NIOCTYNAeT CUTHAJ, COBIAJAOIIMI ¢ OJHUM U3 BXOJHBIX TPEHHUPOBOYHBIX HIA0I0HOB.
"Yuurens” coobmaer ceTH, KakoBa [O/DKHA OBITh IIPaBUIbHAs peakuyus Ha
MoCTynuBLIee BO3aeHCTBUE. Ha OCHOBaHMM BETMYMHBI OIIKOKH MEXKIY peanbHbIM U
KETaeMbIM BBIXOJAMH CETH IT0 ONPENEICHHOMY aIrOPUTMY IPOBOMMUTCS HACTPOHKA
€€ BECOBBIX KO3 (OUITUEHTOB.

Jass  pacmosHaBaHHMsS — KaXIOrO0  Kiacca INpeularaercs — HMCIOIb30BaTh
VHINBUAYaNbHBIA  TPEXCIOMHBIA  MEpLENTPOH, I  OOYYeHHs  KOTOPOIo
ICHEPUPYETCss  CcOOCTBeHHas  oOyuaromias — BeIOOpKa.  Yuceao — HelpoHOB
IIPOMEXKYTOYHOTO CJIOSI PABHO ITOJYCYMME BXOJIHBIX U BHIXOJHBIX HEUPOHOB CETH.

[lpuaaTas  CTpyKTypa  HEHPOHHOH  CeTH  TO3BOJSIET:  IPOBOIMTH
nocienosarensHoe odyuenue MHC; nmpoBoauts BbiGopounoe mnepeodydyenne MHC;
100aBIATh MM YHATATh KJIAcChl, IIOJIEKAIIME PACIO3HABAHMIO, HE H3MEHSsI
MEKHEHPOHHBIE CBS3U U HE TiepeoOydas TeM caMbiM Bcro MHC.

[TonoOHBI MOAXOX IMO3BONSET CYIIECTBEHHO JKOHOMHTBH BBIYMCIHTEIBHBIC
PECYpCHI B IpoLiecce IKCIUTyaTallii HeHPOHHOM CETH.

Hacrpolika ceTn Mpou3BOIUTCS IO MPUHLMITY 00y4YeHus ¢ yaureneM (puc. 3).
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TeXHOIOIM e CRAA YACTH i Hefipocerenan dacTs ||
JUTArHOCTINTECK a5 CHOTeMA

Puc. 3. O0yueHue HEHPOCETH C YUHUTETIEM.

[locre BBIOOpa CTPYKTYpBI HEHPOHHOIT ceTH, eé HeoOXoauMO 00yduTh. B Xoe

O6yquI/I${ HU3MCHSIOTCA 3HAYCHUSI CUHAIITUYCCKUX KOBCI:)CbI/ILII/IGHTOB W, ; AJId KaXXJI0ro
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HElipOHa C IEbI0 MHMHMMH3AIMHM CPEJHEKBAJPATUYHON OUIMOKH CETH MEXKy
BBIXOIHBIM M 3TaJIOHHBIMY BEKTOPAMHU.

Ucnonp3oBanue ycrpoictBa [2], 1O CpPaBHEHHIO C  HMMEIOMIUMHUCH,
obecrieynBaeT IIOBBIINIEHHE TOYHOCTH W3MEPEHHUS MajbIX pPACXOMO0B KHIKOCTH,
KOTOpasl JOCTHTAETCS YBEIUUYEHWEeM KOIMYECTBA JMCKPETHBIX IpeoOpa3oBaHuil, a
TaK)Ke BEJUYMHBI CaMOMl JUCKPETHU3allMK CHUTHala IpU H3MEPEeHHMH 3a CHET
HCIIONIB30BAHUS ONTHYECKOTO MEeToda M3MepeHus. JIpyruMm JO0CTOMHCTBOM JaT4HKa
ABJSIETCS  BBITIOJHEHUE W3MEPHUTEIBHONW IIJIOCKOCTH BHYTPU CBETONPO3PAYHOrO
3NEMeHTa, He KOHTAKTHPYIOIIEro C OMNTHYECKO CHCTEeMOH, 4To obecreunBacT
GECKOHTAKTHBIN METO/ H3MEPEHUS ¥ 3HAYMTENIBHO PACIIUPSET 00J1aCTh IPUMEHEHHS
JaT4dKa, TIO3BOJISIET HCIIONB30BAaTh €ro JJisi H3MCPEHMsS MallbIX  PacxXxolioB
IIPAKTUYECKH JIFOOBIX KUJIKOCTEH, a TaKKe MPOBOAUTE U3MEPEHHUs B arpECCUBHBIX 1
STOBUTBIX cpefax. OTMETHM, YTO UCIOIb30BaHNE yCTPONCTRA IS M3MEPEHMS MAITbIX
PAcXo/oB ¢ 00pa3OBaHMEM Kallellb XKHUIKOCTH [2] M MHTEIUICKTyalbHOM 00paboTkoi
pe3yNbTaTOB U3MepeHui [1], co3naeT ycnoBus 1l OJTHON aBTOMATH3ALMHU [POLecca
BLICOKOTOYHOTO  JO3MPOBAHMs  pasiIMYHBIX  JKHUIKOCTEH, C  BO3MOXKHOCTBIO

YIIPaBJICHUS TPOIECCOM AO3UPOBAHUA B pC€aJIbHOM BPEMCHH.
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