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B.B. ltonmrnn

fiaexoqnar er{KocrHaf, crpyrry?a fipe[,crautrer co6ofl rrHoFocron -
HUR roqqeHcate c HenonBmrnoil o6rorqqrofi r qqnofi r,urt,t HecroJrbrrw
noqE{,iHHMn o6uaqraun. Xaparreprclrrn ratrx crpyrT}rp r o6nacrr
trpxMeneHxf, onrcaxH a pa6oca:< [I,2]. B rarreerae noABmHoro eJr€Er -
pola B Tarrx c.rpyrrypax o6uqxo r,reflorba3rercfi i/reTaJrnnsarlra nJreHRH

nor!{orrJreHrepe{rralara. Tanru o6paaoM, ueftqy o6uaqraml rorg,encaro-
pa HaxoAnrefl gayxcaoitHuf, rso,rrnop - rras n rrepgufi Ar{3JreftTpnE.
Oaentpo.Iusrtecnxe npotreccg, nporcxoqr1q1,1e B TaKoM AgyxcJlofiHou r3o-
Jrmope, t,t onpeAeJrmr Ep]m nccJle,qoBaHr,rfi non,o6Hru orei'eHToB. B He-
roroptff cJr1rqam( [Jrfi rrnraHr,rfi 1rcrpoficra nrreHotntoil gJrerrpoilexaHx-
rr yqo6no rcnoJrbsoBarb nocrorHHoe Hanprrren?re,nog icrqpuu oJreuent
Haxoqrrer goeraroqHo Aorroe Bpeuf,. llgyqemne nopgentan crpynrl1 B

TArrx ]rcJroBr{fi EBJrrrercfi ueJrbD HacTofqefi pa6oru.
Yeranosra .E,:tR rgMepertrR gJreftTpocrarrqecxttx erJI B rurexoqnbD(

erJGocrHr,rx crpyrm),pax c HaKaroM o6raaqor onHcaHa n pa6me I I] . He-
nogarnnHuf, oJrempoq, nJreHKa arrrM[Hr{n rorwHofi 5000P, HaHeceH Ha

onTrqeerr,r noJlrpoBaHHoe eTer.,ro, sa(peruIennoe B Il,epftaTerle, KoTopuft

rr€er BogMorHocrb noBopaqnBarbcf, B .qnarragoHe oo-90o orHoclreJlbHo
EprxraJlbnoro noJlo[eHrn. IloAarmxr,nr onettpoqoM FBrI qerc n MeraJIJM3a-

ruR (naeHra &,mMlnl{fi rolqrnofi ZO0 Pt fion{MepHoft nJreHKu, noropafi
ga(penJreHa oqrrM cBoHM RoHuoM 4ne.nercrpuueerol eropoHofl Ha Heno4-
BnfHoM gJrerrpo4e. lloaopauraarr AepRareJrb co ereruloM, Mof,Ho noJry -
rMTb pasHoo6paeHrc .),TnH c Memy nJrocKocrbD HeIIoAB]tRHoFo oneftrpoAa
r nJr@KoerbD no-[BffiHoFo. 0npegereHxe ct,tJr rlpoBo4uJroeb MeToAoM vs-
r,epeHr{rl pAeCrOrIHl{fir Ha r(rrOpOe nepeMeqae,lCfl ROHeU [peIBapHTenbHO

otrarr6poaagHoil naoenofi nppnnu, r[e saKpeflJren aropofi KoHerI noJlil-
r.repHofi JreHrH. Coorrercraymqee EuqoMy snaqeHrm HanprrneHrfi sHar{e -
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Hr6 paccToE{xf, nepercqeHrfi ollpeAerfirocb no EEsre o4etpra ul{f,po-
f6rpa npt{ g&rftIf,aHrr KomaEToB, o4rH t{3 Eo,[optfi pecnoJlmreH Ha [py-
rnHo, AHfFof, Ha nolBmnou crep,rne M[rpoi,€rpa. Ogxoapelemro c ,tsre-
pemex ct{rH B rarE,of, loqre npoBoAnJlocb r3i{epeHl{e Erfiqmil euro-
e"x c?p]rrstJpu. Erroctt ofipeAeJlaJlacb uero4oM neper,cHHono rect4l{r-
Hara iraron m.m.nrru.CxeMa Hst/epeHxR npHBeAeHa a pa6ote [3],tara ne

o[IrcaHa iBTo,qrRa oqpeAeJ[eHnf, eMKocrr. Ilo erofi eMK@Tr,I PaecqlTHBa-
,acb yAerbnan erm@lr co pac[JracraHHoro yqacrra JIeHTbr Ha eAnHxuy

ee ruroqq[r, ftooopat a AamnefiueM r{cnoJlbs}rercr B pacqerax.
B xoAe pa6olu 6uro recaegoBaHo.qBqqnarb Eeetb o6pasrroe nre-

HortHEE JIeH.! ltg norno.rrJleHTeperpralararBqpegaHHbrx t{s oAHoro pyJroHar

Arxna 4.I0-tu, ulrptrHa aem I,3tl0-2u. Cneunaltnofi o6pa6olre, uofi-
rc t ?.A. tGHT[r [E noABepraJlrcb. Tol4rxa JIeHThr cocraBnflra
315'I0-5u. lhcnra aJmrmmt.ts (mrpnna I0-4M) rol4luoft ?'10-8v HaHo -
cxtacb [reToqoM 

"epMf,qectoro 
l{cllapeHrf, B BaKy]n€, TexHoJIotr{qecKHe

pefrrrm HaHeceHlrf, arlDut{Hnf; .qJrR Bcex o6pasuoa Bq[ep,RHBaJIncb otrr4Harco-

amor. Y.cranoBra Arfi lrgrepenfiF cnJI HaxoAt{Jtacb B ga3eMreHHoM veraJr-
,Irqecftou o6rerc. [aneperrn [poBorlr,tnleb npn HopMaJrbHou arurocftpnou
AaEIeHr{r, BJIafHGrIb BosAJfta BO BpeMf, onbmoB KoHTponrpoBaJraeb u He

sPerua.rra 20d. Ynol c pamrf,rrcfi 25o. IIpr xcnbmaHxFx Ha Bos[yxe
HenolBlrrHHfi sJIeKTpoq IrpoMbtBUIeE cnrproM rcCT l8fo-?2.fllnc noeto-
EHHoro Hartpfi[eHflrr no[aBaJIcfl Ha ltetaJlJlugarrrn noaruepnofl nlIeHKu.
lloqtev HanpmreHnq .uo Heo6xonruof, neartnaHn trporsBo(xJrca B TeqeHre
oqnoil-gnpr wHIr, BpeMn BrqepfiKlr B ocHoBHorvr e@Taatfiro mectHa.q-

uaTb qacoB, B HeKoTopbD( cJlyqaf,r(r cnellHaJlbHo onoBopeHHlD( Htofte, Io-
cTunaJlo rrEcTr,rlec f,Tr ceM?! rocoB.

Ha pue.I,a; 2ra; 3,a nprne4eHht ercnep[iJeHTaJrbnhe BaBtrcr,tM@TH

cl,lJt6l npHlrfrfteHnf nonBr{xHoro SneKTpoqa qcr paSr[q{ho( SHaqeHr4Fx Ha-
npfienilF or BpeMeH!! BulepfiKn, ll(t) - 3HaqeHne BeJlltt{uHbr cr{JlH

onekTpocTaThr{eerolo rtFE{TflreHuc B Tei(rfir4i4 .ro...eHT Brer.reHll r :i\ C, -
rfiaKcuMaJlbHoe 3Ha'-teHle cHI.q! npHT0(eHr{s nnr,r SalIaHHov HanpffieHfir,r, 'i -
BDeMf, Bt.uiepftrn. S rnreparype 'rIj rrpneon;atcn y.DaBHeHHe [rR BbFMc -
JreHnfi oJIeKTpocrarHqecKoft eHrN

N= 1
1-Cosa U., co(u. )du-

o

rge N - cr,ura Ha elr{Hxuy rmpnHu JreHTH, Aef,crByoqaf, BIoJrb Hanpeure-
Hxfi nepeueqeHr{E, Co - yAerbHaf, ei[Rocrb, 'JO = Lt + Ua, U - Hanpq -
reHre lfcrotlHut(a nr{TaHttf;, u9 - gKBnBareHTHoe Ha[pEfreHre B]ryrpeHHe-

r
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FO 3apgq,e, e - ynol ue](qy nrr@R@rbD HenoABmHoFo n nJr@r(@rbn
rto[BrirHoro grercrpoAoB. Ilocroarry co - MoHoroHHaa, r€AJreHHo reHm-
qBrrs 6yt{Kqrrfi U , ro (I) uo,rno npu6anreauo qpeAcraBnrb r€K

r =#c k co(u) S (2)

F!,€ f, = 0,8-I [I]. B gamneftleu xs pesyrbnaron o6pa6orrr,t orcnep[-
rieHraJrbHux AaHHbrx rpt{Hmo k = 0,9.

Bernr,arHa Harrpfiemrf, trcroqnrta u uenoracr ol 60 a Ao 400 e,
g u C6 [gMepf,Jlucb B^npc,qecce grcneprtrcHTa. Be.mr,s,rHa U" paccuurH-
Barecb ns fiopnyau (2) tt nsueHeHre ee B reteH]re BpeireH[ Bbtreprrt{
rrprrcAeHo Ha pr{c. I,6; 2,6; 3,6.

Araarg nolyrpHHbDr gRcnept,trleHraJrbHblx AaHHHt( noragbrBaer, qro
ua6.mgaerc n [aAeHre FrMtMHhr clulH npnrffierma, @o6erHo gaii€Tnoe AJIfi
6oarnrx gnaqernril HanpfieHt,tfi (Eo &% oc Matc[MaJrExofi sea[qr,rHu npu

HatrpfieHtrt,t 400 s). [IoAo6uoe rBrreHr,re uorHo o6'sRcrr{rb rrof,BJlenr4eM sa-
pfi,qa Ha.noEpxH@Tn Ar{oJreft,rpufte, EoropuR cogAaer B BosAyrtrHoM aa-
sope OreETpr,rrEcftoe noJte, ]rl€HbEanree noJle BHerrrHeFo rcroqHrKa nt,l-

TBHra. 3"pnqr nogoSHoro rnna noJr)naprefi trpx rgro'roBrernn oJrercTpo-

ererri:eroa [4]. Beanrrrry sroro sapsqa ]r xapaRTepfisyer uo. Y""nr-
Eemre ctrrEr mcyrcrBye! roJrbro np]r Hanpr[esnr 60 s. 06pas6q F 25

BEEepilBaJIcf, noA Hanprm€rneu 67 qecoB, yr,eHbuerme cHJIbr He na6ap -
AeJIocb. llo eanrnrue Ua x eno SHaKy pegyJlbTaTbl MoRHo pas6rru Ha

Tpr{ rpynnu. Ilepaan - B fipoqecce Bbqep,irr{ BeJrr,rrlrHa ug oeTaercfi rro-
cloarnrofi r4rn HegHaqr{TeJIbHo ytrenbr[aercfi, Ho He MeHfier eBoeno gHa-

RA., BTOpaf, - BeJII/!rMHA ua YwemUaeTCfir tlieHrrcT 3HaK, a SaTeM yBeJI'4-
qxBaercfl r{ Tperbf, - BertrqrHa Ug yBerrqfiBaercrl I/t He MeHirer cBoe-
rro gnafta. 3Har u, bn6rpaacn ils ycnoBnfl: eeJI[ N eKcnepHMeHTaJIbHoe

6orume, teu lt rcopernuecxoe, Koropoe onpeAenf,Jl@b us ,topuynu t2)
npfi Ue = 0, To U9 r.r[!eEr gHaK, qpog{eorrorof,xhrfi gHaftv HanpmreHi{fi

HA HenOIlBr,U(HOM greKTpOAe, T.e. uo yrelrUnaaeT noJre B sagope n

yBeJrrwBaeT cruTy fiplrTffieHxfii ecJIH N SKcnepri,€HTaJtbHoe leHbtre N

TeopettiqecKonor To ue t{ireer rarofi if,e gHaErBaK gHaft HatIpro(eHIR Ha

HenoABhiHoM gJleKTpoqe, T.e. U" fuextoaer noJre B gaaope, a coorpr-
crBeHHo r{ crJly fipr.rrmrerr{f,. 0 eosuox(Hocru npo6oR eBepxuaJlbm saao-
poB roBopET .qaHnbp pa6olu [5], mryga nsat rpa,fur, npe.qcraBJteHHElR

Ha prc. 4, rge nprBegena 3aBre?nrocrb [po6]rBHoro Hanprx(eHxfi ,np
or BeJMqlrHu sasopa d rcrqy ftoHlar(Tarrta r,ro traJlJla\qe{fi ( r - s sog.qJrrB;

o - B TexnuqeeroM Banyyr,€; x - B BbpoKoM Baryyr'e - I0-6r.ru pt.cl.).
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Boree geraabnoe rccteAoBa-
HXe noBAeHXA rneHoqHmr eM-
r@rErD( c"pyrryp B Bar]ryr€
rrpr BEEep,rfte noA Hetlprrt -
HreM MCmGT ,q,arb AOnOJILX

leJrbHoe AoEaSa!!€rIbcTBo Bhr-

cI(aSaHHHU lIpctrIIorlofeHl,lrnir.
IlpegaapmeabHbr orrHrr tro

BbEeFRe crpyEr]? c ruIeH-
rofi no.nreruremepe{narara
toawnoil 4'I0-5u B Beny)rr€
2.I0-'rnr p!.c!. no[ rianpfi-
renncu226ss750anora-
38tl{, tITo B TettHxe tcttl -
pex tncoB He xa6rmgaerct
J'rcHb[rerMe cRJrEr fiprTfieHrt.

Ilpcglmcrnras ucrogn-
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-5to 10

alcu ]
,-310

Prc. 4 xa f,gicpcnxfi r pacucra er-
BfiBaJleH?HOnO HallpfiClilrt

Bnllrpemrero sapfla uorcr lonoJnf,Tb cyqecrsyDrprc cnoco6u, oflncaH -
HbE B .nn,leparirpe [6]. Ona nossorrrer Acra?otrHo trp@ro r{ llotrHo on-
peqerflTb FJIltni(HJ, U". Kpo,re roro, Jrcrpofictao gar nsrcpeHxr EpeA-
eTaBJrEe! Tornwo MoAerb grlelJeHta nreHotmon euft@?Hor ctpyf,Ty?H, qro
no3 BorIFer ncfloJrbgoBarb pcgyrlbraru o6pa6orrn narcpenrfi Ars [porrHo-
svrpoBanur HagexHofi pa6oru rrJrenoqnrfi elrr@THro( crpytTyp B Ter{errc
JlJrr4TeJrbHoro BpeMeHn.

B saur.psne aBrop Bhtparaer raydoryo 6ranogapxocm R.!.H.
/lmnosy B.JI. sa roJlesHo" o6elmgerne n EeAyrBtry mile*epy llolano
n:l B.C. sa noMqb B fiocrrrHonre n nporcqer]rn grcncprueHra.
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