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IIHTE JIJIEKTYA JII,I3AUII'I I,I3 ME PE HIT^fl MAJI bIX PA C XOAO B XI{AK O C TII .

A.r.H., rpo$. IOcyn6eKoB A.H., A.r.H., ilpo$. A6ayxaAbrpoB A.A.,

MarucrpaHr Ka$ AIIII Oprr,rxoe 3.3. TfTy.

1 . B lausofi pa6ore paccMarpuBalorc,rl Borrpocbr HHreJrJreKryanHsarIHH tl]
) rera MaJrbrx (xauemuux) pacxoAoB )KuAKocrefi [2]. BrrcoKa,fl rorrHocrb r43MepeHnfl

MaJIrIX pacxoAoB )KraAKocrr,r Ba)KHa B orpacnsx xr4Mrrqecrofi, 6uoxuuuqecrofi

IpOMbIIUJIeHHOCTH, MeALIUHHe u T. A., Ha[pI4Mep, ilpn H3MepelJuvr paCXOAa

pacrBopoB neKapcrBeHHbrx cpeAcrB B $apvraueBrr4Ke.

Ans aBToMarl,IqecKofo y[paBn eHvrs. MaJrbrMH pacxoAoM seo6xoAr,rMbr

BblcoKororrHbre cpeAcrBa rr3MepeHlr.rr, rro3Bonsrcque o6ecueqnBarr npeo6pa3oBaHr4fl,

cr4fHana 4ilfl, rrocneAyroqefi ero o6pa6orKr4, aHanvsa u QopnrHpoBaHufl

ynp aBn;rrcruux nosAefi crsnfi .

2. CyuecrByrorlr{e cnocodu r43Mepentrs, vr ycrpoficrBa Anfl ux

ocyuecrBJreHufl, HarrpuMep [3, 4], o6raAaror psAoM HeAocrarKoB: 6orutulre

pa3Mepbl, cJlox{HocTb KoHcTpyKqr4r4, HeBbrcoKafl TorrHocTb r43MepeHufl. MaJrbrx

pacxoAoB )KIIAKocrpl, HH3Ka.s rryBcrBr4TeJrbHocrb. Orueruu, r{To nau6olee

IrrupoKopacnpocrpaHessufi KoHTaKrHufi MeroA pr3Mep e Hvrfl,, Koropbrfi ucnonb3yerc.rr

npaKTuqecKr4 Bo Bcex cyulecrByrouux ycrpoficrBax, He no3BoJr.fler racrroJrb3oBarb

AaTr{r.rK B afpeccr{BHbrx, flIoBr4TbIX I{ onacHblx cpeAax.

Arrs perxeHnr garaqv rorrHoro H3Mepe:aufl, MzlJrbrx pacxoAoB

cneuniilpr3r.rpoBaHHbrx )KHAKocrefi pa:pa6oraH Aarqr4K l2l npnBeAeHHufi ua prc. I,

Koropbrfi cocrorT vrs xopnyca I c krcrorrHrrKoM u3ny{eHvrfl. (nasepHrrfi csercauol,) 2

c BbIBoAaMH vr $oronpueMHr4Ka (SororpaH3r4crop vrrvr Soroanoa) 3 c BbrBoAaMn.

flocle Soro4uoAa 2 ycraHoBJreHa paccer4BaroilIa.rr rvrH3a 4, BbrrroJrHeHHa.fl B BrrAe

creKJlf,HHoro qunl4nApa, a nepeA SoronpHeMHr4KoM 3 'co6uparculafl JrHH3a 5.

Cseronpo3paqsufi 3neMeHr 6 uMeer sxoAHofi 7 u errxoAuofi 8 narpy6nu rnfl

)KI4AKocrkt u Karlneo6pasonarerrb 9. Ane JrHH3br 4 vr 5 kr ABe rrJracrlrHbr co

IrleneBlr.qnofi roplrt3oHraJrbnofi upope3bro 10 u 1 I o6pa:ylor orrruqecKyro clrcreMy
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12,npeo6pasyrouFo cBeroBofi noroK or prcrorrHnKa r43nlqeHws,3 n SopMl4pyrouylo

H3MepurenbHyro rrJrocKocrn 13 nnyrpr4 cBerorpo3parlHoro 3neMeHra 6.
' K BXoAHoMy H BbrxoAHoMy narpy6raM rroABoA flrcfl, rpy6rcu, ro KoropblM

ABulxercfl, >Kvr[KocTb Aarqr,rK cBeTo[po3parrHoro gJreMeHra. XuAKocrb rI3 BXoAHoro

narpy6ra B Br4Ae KaneJrb, o6pasoBaHHbrx KarrJreo6pasonareJreM, rrpoxoAprr rlepe3

ra3MepHTenbHyro IlnocKocrb cBero[po3parrHoro gJreMeHTa kr oTBoAI4Tcfl rlepe3

BbrxoAHofi narpy6or<. llpet oroM cldrHiul or

Pnc. 1. flaruur MaJrbrx pacxoAoB. r,r3Mepuremuofr nJlocKocru B BI4Ae

HcKaxeHHoro cBeroBoro nlqa norraA aer Ha SoronpueMHI4K LI repe qaerafl na AI-{[I,

rAe rpeoopa3yercfl B pacxoA )Kr{AKocrr4.

3. iltrx o6pa6orKn pbsymraroB

MeroAbr rrcKyccrBeHHofo HHTeJrneKTa,

H3MepeHI1''Vr [peAnaraercfl I4crlonb3oBarb

B qacrHo err4, HefipocereBbre rexHonofuu.
I

Puc. 2. Apxume.ff:A$g



[Inporoe rpr{MeHeHpre Ha npaKrr{Ke HaIITJITI VIHC rpflMoro pacrpocrpaHeukrfl,) B

Koropbrx Hefipourr pacilonoxeHbr cJIo.rMI4. Tanne cerrl Ha3blBarorcs

MHoroclofinuuu nepuenrpouaMr{. VIHC nptMoro pacupocrpaHeHnfl, flBJlf,rorcfl

crarlrlrecKuMr4. Ha saAaHHrrfi BeKTop BXoAHbIX cI{rH€IJIoB oHI,I rupa6arblBaroT

eArrHcrBeHHoe 3HaqeHr,re BeKTopa cprrHaJloB Ha BbIXoAe Bcex nefipoHon I4HC.

TeopernqecKoe o6ocuoBaHr,re nefipocereBoro MoAenI,IpoBaHvrfl, 6azupyercf, Ha

reopeMe A.H.KonMoropoBa, AoKa3aBrrrero, rlro mo6yro HerpepblBHyro

MHoroMepHyro Synxquro Ha eAHHr4rrHoM orpe3Ke [0;1] naoNno rpeAcraBI,ITb B BI4Ae

KOHEqHOTO III4CNA OAHOMEPHbIX :

2n+l /n \
f (*,,x2,...,xn)= Igl I 1, .eo(t, ) I ,p=r \ i=t )

rAe g u Qp - HerpepblBHble H oAHoMepHbIe Synxq;an, Li=const .

OrcrcAa c rroMorrlbro nro6ofi MHofocrofiHofi WHC (gaxe Bcero c oAHHM

cKpbrrbrM cnoeu) MolKHo c nro6ofi roqHocrbro anrpoKcl4MupoBarb ruo6yro

MHOfOMepHyrO $yHnrluro Ha eAr4Hr4rrHoM orpe3Ke.

Yqursreas cneqn$nqHocrb raxgofi xHAKocru (ersxocrr, rlJrornocrb,

noBepxHocrHoe HarffKenvre, rlBer H Ap.), uenecoo6parHo rpl4MeHvrrb

r{cKyccrBeHHyro nefiponHyro cerb c KoHTponI4pyroIrIHM o6yueHl4eM (o6ylenue

rrpsMoe c (yrruTerevr>) [ I ]. O6freHr.re yqurenb rrpou3BoAl{r orAenbHo Ans Ka)KAoro

Tr4rra )KrrAKocrrr, ucrroJrbryevrofi B TexHoJrornqecKoM rlpoqecce (upousnogcrne).

Pesynrrarbr o6yrenkrfi, vr amrpoKcnMarluoHHbre xapaKTepucruKla Ka)KAofi )KI4AKocrH

3aHocsrctr B 6as;y AaHHbrx.

4. O6yreHue racKyccrBeHHbrx uefipocerefi. Ilpoueaypa I4AeHrI,ISuraqun

cr4Ha[Tnr{ecKr{x BecoB Ha3brBaercfl o6yueHr,reM vrrvr rpeHupoexofi I4HC, O6yrenue

VIHC o6uquo ocyqecrBJr.flerc.r vrv B npoqecce peanurqfi 3KcrnyararJvrkr vrrvr

MeroAaMr{ rrMr,rrarluoHHoro MoAenr4poBaHr{{. flpu KoHTponl4pyeMoM o6ytenrau

cyrqecrByer BHeruHrrft "yt rerb", Koropsrfi na6naAaer peaKIII,Irc cerla Ha 3aAasurtfi

BeKrop BXoAHbrx Bo3Aeficrsraia u MoAr,r$uqnpyer ee napaMerpbr. flpe4noJlaraerc.x,

T{TO CYUICCTBYIOT TPEHI4POBOIIHbIE AAHHbIC, COCTOf,IIIUC VT3 3T€IJIOHHbIX BXOAHbIX VI
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rlocry[aer clafHan, coBrlaAaroulr4fi c oAHr{M r43 BXoAHbrx rpeHnpoBorrHbrx rua6roHos.

"Y'{I,ITerb" coo6ulaer cerkr, KaKoBa AoDKHa 6rtrr ilpaBl4nbHafl peaKrIH,rI Ha

llocryrluBlUee gosAeficrBlle. Ha ocsoBaHur{ BeJrr,rr{HHbI orrru6xw MexAy peanbHbrM 14

)KenaeMbIM BbIXoAaMI4 cerz rro olpeAeneHHoMy arrropuTMy npoBoAvrrcfl. Hacrpofixa

ee BecoBbrx xoa$SrauneHroB.

Atx pacrlo3:aaBanufl, KalKAoro Knacca npeAnaraerc.fl rrcrroJrb3oBarb

vrH[vrBvrAyalrusIfi Tpexcnofinrrfi repqerrpoH, Enfl o6yrenux Koroporo

reHepnpyerc,r co6crseHHafl o6yraroruas nrr6opxa. t{uclo uefipoHon

npoMexyror{Horo cJlos paBHo [onycyMMe BXoAHbrx 14 BbrxoAHux HefipoHoB cern.

llpuuxrar crpyKrypa uefipouuofi cerr4 no3Bonrer: npoBoA vrrb

rocneAoBarenbHoe o6yueuue I4HC; rpoBoAr.rrb ntr6opor{Hoe nepeo6yqeHne l/rHC;

Ao6auxrr HIrv yilanflTb Knaccbr, [olJre)Karrlr4e pacrro3HaBaHuro, He u3MeH.s.fl

uexHefipoHHbre cr,flstr r{ He nepeo6yLrafl reM caMbrM Bcro l{HC.

llolo6nufi noAXoA no3BoJlfler cyrqecrBeHHo sKoHoMvrrb Bbrr{t4crr4TeJrbHbre

pecypcbr B npoqecce sKcnnyararJuvr uefiponnofi cerr,r.

Hacrpofixa cern rporr3BoAl4rcq ro npr4Hrlr4rry o6yreHvrfl, e frurenerra (puc. 3).
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Puc. 3. O6yueHHe Hefipocerr4 c yr{ureneM.

llocle nu6opa crpyKrypbl nefipoHnofi ceru, ee seo6xoAuMo o6y.urr" B xoAe

o6yreHvrfl kr3MeHflrorc.rr 3HaqeH:nfl, cuHarrrzqecKr{x r<o:S$nqraeHToB wi, i trnfl Ka)KAoro
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HefipoHa c uenbro MlrHrrMvaarJvrv cpeAHeKBaAparuqHofi ourn6xn cerl4 Mex{Ay

BbrxoAHbIM H STaJIOHHbIMI4 BeKTOp AMV[.

Hcuolr3oBaHne ycrpoficrBa l2), ilo cpaBHeHnro c I4MerourvrMvrcfl.,

o6ecnel{HBaeT IIoBbIIueHIIe ToI{HocTH PI3MEPEHVTfl, MAIIbIX PACXOAOB XI{AKOCTH,

Koropafl Aocrr4r aercfr, yBenr,rrreHr4eM KoruqecrBa ApIcKperHbIX npeo6p azovauufi, a

TaruKe BerlurrplHbr cauofi Ar,rcKpervrcarilrv cI4rHaJIa rtpn H3MepeHvrv 3a cr{er

HcnoJrb3oBaHpr,s orrrr4rlecKofo MeroAa H3MepeHlafl.. .{pyruu AocroI4HcrBoM AarrII4Ka

flBjr,rrercfl BbrrroJrHeHr4e rr3MepHremsofr rrrlocKocru BHyrpI,I cBeroIlpo3par{Horo

oJreMeHTa, He KoHTaKTI4pyrouIero c orrr4qecxofi cucrevtofi, qro o6ecnerII4Baer

6ecrosraKrHbrfi nreroA r43MepeHvrfl, v gla.rvrrenbHo pac[rupqer oOracrb npHMeHe[vrfl,

AarqHKa, [O3Bonfler r4crroJrb3oBarb ero Anfl u3Mepe}].ufl, MaJIbIX pacxoAoB

lpaKTr4r{ecKr,r mo6ux xrnAKocrefi, a rarcKe rrpoBoI'vrrlr- I43MepeHvrfl, B arpeccl'IBHblx 14

.flAoBgTbrx cpeAax. OrnreruM, rrro HcrroJrb3oBaHue ycrpoficrsa l.nfl H3MepeHvrs, MarIbIX

pacxoAoB c o6pasoBaHueM KarreJrb x{r,rAKocru 12) vr r4rrenneKryallsofi o6pa6orrofi

pe3ynbraroB H3Mepeuuir [1], cosAaeT ycnoBr{ fl, [nfl, noluofi aBToMarI43aIIHI4 rlpouecca

BbrcoKoror{Hofo Ao3r{po Banvrfl. pa3nuqHblx )Kl{AKocteit , c Bo3Mo)KHocrb}o

ynpaBn elfl^wfl. IlpoqeccoM Ao3HpoBaHvIfl B peanbHoM BpeMeHH.
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