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© Ept .. HCICUU C1Ju•ulfec1Cuil UHCTNT!JT, 1977 

TeneBH3HOHHhIA MeToA srnnHeTCSl a<M>eKTHBHbIM cno<''> .• 

60M aBTOMaTH3HpOBaHHoro C'b~Ma HH!POpMaUHH c HCKpOBhlX 

KaMep II pH pa6oTe B nHHHH c 8BJVl. H [ l] OIIHCb!BaeTCSl 

IIpOTOTHil TliKOI'O TeneBH3HOHHOl'O aBTOMaTa, B [2] -llIElCTH-

KaMepHaH CHCTeMa, II03BOllSUOIUaSl perHCTpHpOBaTb OAHOBpe~­

MeHHO 6 npoeKUHti c OAHOA HllH HeCKOnbKHX ycT~HOROK, ti c l ­

MO)I{ HOCTb OAHOBpeMeHHOH peI'HCTpau1rn HeCKOnbKHX IIp0( 'K-· 

llHH r"03BOJ1Sl0T H36aBHTbCSl OT cnO)l{HblX OIITH'i0CK"1X aep•. 'l ' l b­

HblX CHCTeM H CB5!3aHHblX c HHMH HCKa)l{eHH.ii.. 

Jln51 B03MO)KJIOI'O npaKTH'leCKOI'O HCIIOJ1b30BaHH.SI 'ren o - · 

BH3HOHHO::'O MeTona OH JlOn:>KeH o6ecne'IHB8Tb BblCOKy!O Toq­

HOCTb npeo6pa30BaHH5! KOOpi:urnarhI HCKpbl B KO.U. 3Ta ''l'O'l­

HOCTb 38BHCHT KBK OT TOtfHOCTU 1p1!KC8UHll MOMeh·1·a ne­

peceqe HHSI pa3BepTbIB8lOIUHM nytfOM TeneBH-3HOHH0H Tpy6KH 

H ::ioopaMeHHSl HCKpbl Ha ee MHUieHH, TaK H n:RHeHHOCTb !O !{ 

CTa6unbHOC'1'b!Ot caMOtl: paaaepTKH • .i lOCTHI"HyTaSJ T01fHOCTb 

cpHKCBllHH MOMeHTa nepeceqeHH5i npH pa60Te c peaI!b.l:IOH 

HCKpOBOH KaMepoti nY1fIU0 10-3 OT' JllIHHbl pa6oqeJ1 qacTH 

paaaepTKH. TipH pa6oTe c TeCT-Ta6mmeif c IlOACBff'IHBanMbl­

MH penepaMH .UOCTHI'HyTa TO'iHOCTb llYtfllie 2 · 10-4. p TO 

Me apeMSl HenHHei!HOCTb paaaepTKH MOlKeT COCTBBJlllTh npo­

ueHTbl H paaaepTKa "'nnbIBeT' co apeMeHeM. BoaHHKf.leT He-

1..'6X0.11.HMOCTb perynHpHOH KanH6pOBKH CHCTeMbI. 

KanH6poaKa ocymeCTBJISleTCSl nyTeM CKBHHpOBaHHSi H30-

6 paMeHHSi CHCTeMhI TO'iHbIX penepos c noc11ecy10melt am1po­

KCHMan11ea nony'leHHblX ll8HHblX aHanHTH'leCKOit 38BHC HMOCTbl.O 

H38eCTHOI'O BH.Ua. 06hNHO ~~ll 3TOH UeJIH ~CII01lh3yeTCSl 

CTe neHHOH llOnHHOM [ 31 . l3011ee y ll06HO npHMeHSi Tb nonH-
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HOMbl THIIa l.Je6bI!lleBa, opTOHOpMHpOB8HHbl0 no 9KCnepHMeH­

T8JlbHblM TO'lK8M [ 4] . (B aapy6e)KHOH JIHTepaType HX Ha-

3bIB8IOT IIOJili!HOMaMH c1>opcai1Ta [. 5 J ) . y .llOOCTBa HCIIOnbaO­

B8HH5i wrn a:::mpoKCH.MaUHH opTOHOpMHpOB8HHblX nOllHHOMOB 

H3BeCTHhI: y11pOlllaJOTCSI paC':leThI, H0T onacHOCTH xaTaCTp0-

¢H'ieCKHX nocne.t:tCTBHii M8!IIHHHblX Ol!IHOOK OKpyrneHlfil' He cy­

meCTBeHHa paaMepHOCTb nepeMeHHblX, xoa¢ci>HUHeHTbl paario­

.lKeHirn CT8UHOHapHbI OTHOCHTeJibllO y Aep.lKHBaeMOI'O 'IHCna 

'UieHOll paan0)!(0HH.H H HM0IOT Ty >Ke pa 3MepHOCTh, 'ITO H 

H3MepeHHb10 BeJIH'lHHbl, HX )lHCnepCHSI paBHa .llHcnepcirn AaH­

HbIX, HCilOJib30B8HHblX npH KanH6pOBKe , HaKOHeU, a6ccin10T­

HaH :eenH'iHHa OpTOHOpMHpO:eaHHOI'O nOllHHOMa, K8K np8BHJ10 

He upeBhilllaeT 0,5, a cpeAHex:ea.upaTH'iHOe aHa'ieHHe no 

onopHbIM TO'iK8M paBHO 1/n... ' rne tl -'iHCJIO onopHbIX 

To~iex, .Hcnonhao:eaHHhIX npH Kan11:6po:exe. B peaynhTaTe rro­

l"PEfillHOCTh, BHOCHMaSI KanH6pOBKO:i!: B H3Mep5!eMyIO :eeml":IHHY 

( mrc rrepc irn) 

2. 6-:::::: rn-d ---n. 

c 
6~ ( 1 ) 

rne 6(j -irncnepcm1 Ka1rn6po:eoqHbIX HaMepe1rni1, rn. -cTe-

neHh JlbICllleI'O IIOJIHHOMa, yAep)K8HHOI'O npliI anrrpOKCHM8UHH. 

u enb HaCTOf.llll0I'O cooomeHHH - o6paTHTb BHHMaHHe Ha eme 

O.llHO oqeHb :ea.lKHoe npeHMYlll0CTBO annpOKCHMBUH!i opTOHOp­

MHpOB8HHbIMH IIOJIHHOM8MH, KOTopoe OObI'iHO He OTMe'iaeTCSI. 

Ha pHc.1 HaHeCeHbI B norapH¢MH'ieCKOM MaCll!Ta6e KOa¢-

<t>HuHeHTbl pa3ll0)!(0HHSI no l-J:eOb!lll0BCKHM rapMOHHKaM B oa­

BHCHMOCTH OT HOMepa rapMOHHKH, Ha'iHHaSI co BTOpoil:, no-

1ly'ieHHbl0 npH OAHOH H3 K8JIHOpOBOK Ha 6 -TH KaMepHOM .Te­

neaH3HOHHOM a:eToMaTe. TaM :lKe noMet.JeHa :eenH'iHHa 

AHCnepCHH npH Ka1IHOpOBKe - 60 ' Olia .lKe - AHCne~H~ 
oueHKH K8)!<AOI'O; H3 K03¢>qmnHeHTOB pa3JIO.lKeHHSI Cl." • 
BHAHO, 'iTO xo9¢>¢HUH0HTbl a"':; :eeeyT ce6.H 6onee· HJIH 

MeHee peryn>1pHhIM oopaaoM, cnanast norapH¢>M1PrncKH 

1IHH0HHO C HOMepOM rapMOHHKH AO 001laCTH lllyMOB, AOCTH­

raeMOH1 B ABHHOM cnyqae, nocne 7-oit rapMOHHKH. 3TOT 
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XOJl MO)KeT 6bITb annpOKCHMHpOBaH 38BHCHMOCTblO BHJla 

c;i;-: exp(-0,47K) K > 1 ( 2) 

T aKoe no:ee.neHHe stBnSieTCSI THIIH'IHhIM, nony'ieHHbIM: Ha 6onh· 

UIOM 'iHCne K8JIHOpOBOK pa3JIH'iHblX KaMep B p83JIH'iHOe :epe­

M5l. HaKJIOH annpoKc_HMHpy10mea KPHBOil: BO :ecex crr.f'ia.>rx 

rrpHMepHO O.!J.H:H8KOB, XOTSI B 0 T Jl01lbHbIX cnyqasix HeKOTOpble 

rapMOHHKH MOI'YT OhITh aHOManhHO MaJihIMH (Ha ypoBHe lllY­

MOB) HJIH aHOM8llbHO OOJibllIHMH (Ha non IIOp.HAKa-nop.HAOK). 

Ypo:eeHh lllYMOB MO>KeT a ApyrHx cnyqasx JlOCTHI'aT&CSI Y*e 

npH lll0CTOi1-ceAbMOit rapMOHHKe, umr JIHllib nocne BOCbMOA'.­

-AeBstTOii rapMOHHKH. B OTJIHt.JHe OT perynnpHOI'O B CpeA~ 

HeM XO.Ila KOa<f>4>HUH0HTOB paano)KeHHH no l.Je6hIIII0BCKHM op­

TOHOpMHpOBaHHhIM rapMOHHKaM, KOaiti<PuuHeHTbI p831IO)KeHHSl 

no o6bI'iHOMy nomIHOMY TaKot!: perynHpHOCTH He HMeIOT • 

TaKHM o5paaoM, paano)KeHHe no opTOHOpMHpo:eaHHhIM no­

llHHOMaM THna l.JeObllileBa 001laAaeT HaCTOJibKO CyIUeCTBeH­

HblMH npeHMymecTBBMH, 'iTO MO)KHO HaCTO.>ITeJibHO peKOMeH­

AOBaTb HCilOJib30B8TE BO :ecex cnyqaSIX HM0HHO TaKoe pa3-

JIO)KeHue, a He CTeneHHoe. 

OAHaKo, npH ucnonbao:eaHHH paano.>KeHH.H no opTOHOpMH­

poaaHHhIM n<;>nHHOMaM, oco6eHHO B cnyqae KanH6pOBKH MHO­

I'OKaMepHOI'O TeneBH3HOHHOI'O 8BTOMaTa, B03HHK8IOT AOITOJI­

HHTeJibHbI0 npaKTK'leCKH B8:lKHbI0 BOilpOCbI OTHOCHTeiuohO 3~, i'• 

paT BpeMeHH Ha oopa OOTKY Jl8HHblX Kanu6pOBKH ( annpOKCH­

M8IlHIO) H nocnenyIOlllHe paC'i0TbL H OTHOCH';~.11 hHO OO'beMa 

HH<j>OpMau1m, IIOAne:>K ameii 38IlOMHHaHHIO. . 

CqeTHoe BpeM.11 3BM , aaTpa'iHBaeMoe Ha onpe.ueneHHe 

K03¢1jlHuueHTOB paano>KeHU51 no OPTOHOpMHpOBaHHbIM IIOJIHHO-

MaM THna 1-leohrllleaa AO m -oro nopSI.llKa BKnlO'IHTen&HO, 

nponopIJ;HOHaJibHO tn + i ~ H M0Hbllle, 'ieM BpeMSI, Heo6xo­

AHM00 An.>! onpeAeneHHSI KOS~~HUHeHTOB pa3JIO)KeHHSI B npoc­

TOH Il011HHO?.i ~TeneHH rrt , I'Ae IIpHXOAHTCSI . oopamaTb 

KBa,ApaTHYlO MaTpHuy '"t. x rn.. • 
C npyroa cTop011.t-11 r TOohr aa.ttaT& nonuHoM m. -a 

CTeneHH, AOCTaTO'iHO .SH8Th rn+ 1 ~. os<ji¢HllHeHT. Jl.n.H nOJIH• 
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JJ1..i~ . 1: d 5-or: ,: '.reneHH, 40-50 cTpox pacTpa H 6-TH xaMep 

~Tv co(. Ta r itl' 1500-1800 'IRCeJl, B TO >Ke apeMSI BXJian, co­

o~.'BeTr..:Tl:'.'· '.,mHH: noil.RHOMY 4:e6b1llleBa K-ro nopsinxa onpeae­

m1eTC5I 4.: :,19. :eenH•rnHaMH: .t:.lBYMH xos¢ci>HllH0HT8MH ol..11 11 ~:i.,K I 

HO~MHpObO'IHOH KOHCT8HTOH Cx (cM. [ 41) H xoarp<jrnuneHTOM 

r .13Jl0lK6HH9. a.: ( .cvrn HyneBOT'O 110JlHHOM8 TOJibKO Co --

n. • H Q.: • a MS! nepBOI'O - TOJlbKO c,. ct • H o.~)' 
TaxnM o6pa30M, tIT06b1 3H8Th paa110:lKeHHe no nonHHOMaM 

LI e6h1llieaa JJ.O 5-ro BKJI!O'iHTeJibiiO' naao 3HaTh 21 xoacpqm­

uneHT JJJI.H O.tUIOH CTpOirn, H."IH Ha BCIO CHCTeMy, npH Tex. )!{e 

y cnOBH.HX 5040-6300 •rn:cen. 3To cymecTBeHHaSI aarpyaxa 

a.nSI 03Y MaJibIX 3BM. 

OJJ.Haxo, B JJ.eliCTB}IT8JlbHOCTM: OK83hIB8eTCH, 'ITO He BCe 

KoacjiljimrneHTbI, CBSI38HHL!e c qe6bIIIl6BCKHMH IIOJIHHOM8MH. 

MeHmOTCSI UT CTpOKH K CTpoxe cymeCTBeHHblM o6pa30M. 

Ha pHc,2 noxaaaHbI aHatieHFHI xoacjJ<jJHmi:eH'roB d. , fl , C 
;'.:\JHI nepBbIX IISITH ':186bIIIIeDCKHX IlOJIHHOMOB Ilp.H 16-TH onop-

Hb!X TO'iK8X JJ.JlSI 9-TU pa3JIH'iHbIX CTpOK pacTpa OAHOlt U3 

TeneKaMep. TaM )Ke noxa3aH JJ.onycTHMbI:H .rtH arraaoH H3Me­

HeHHii K8:lK.t:.l0l"O li3 xoact>ci>HUHeHTOB, COOTBeTCTBYlOIUH:il: R3Me-­

HeHHJO Bbl'iHCJlSieMO:it IIO paaJIO:lKeHHJO BenH":!HHbl x H' c50 = 
= 0,02 MM(2,5. I0-4) ·npH aHatieHHH nonuHoMa 0,5 tB n o .ua-

BnmomeM 60l!hlllHHCT8e TO'ieK, IIOllHHOM no Kpa.e!'He:il: Mepe' B 

,'.\ '88 paaa MeHhllle, a a.onytR, COOTBeTCTBeHHO, B ABB paaa . 

6 Ollbllle) .B HJJ.HO. ':ITO cyIUeCTBeHHO MeH5IIOTCSI TOJlbKO cl. 1 

Il c~ . Bee OCTBJlbHbie KOa<j>qnntHeHTbl MOI'YT OblTb 3aMeHe­

Hbl HX cpeJJ.H HMH aHa'!eHHSIMH, Ca H Q 0 B006me He aaBR­

CHT OT HOMepa CTp OJUI. Koact>ci>HuueHT Q~ -cpe,ClHSHi CKO­

pOCTh paa11epTKH - TaKM.e B npeaenax nonycKa AJISI acex 

c TpoK OllHHaxoB. TaKHM o6paaoM, AJISJ I<a)!{AOH CTpOKH 

Hano aanoMHH'l'h acero 6 xoa<jicpmtHeHTOB: 01'., , C , Q* , 
lf * ' 2 0.3 t 0.4 • Q ~ - TO eCTh CTOJlhKO }({e, CKOJlbKO H B 

cnyt-1ae I!pOCTOI'O IlOJIHHOMa, Illl!OC 15 'lHCeJI, OAHH8KOBbIX 

nn.a Bcex CTpox p.r· -::Tpa. KoHe':IHO , o6'beM aanOMHHaeMOH HH­

~ ()pMaUHH MO.iKHO B o60HX crryqaSIX - CTeneHHOI'O rromrnoMa 

H IIOJIHHOMOB 4:e6bJllleBa - COKp8THTh, ecnH p83JlO>KHTb Bee 

rrepeMeHHbie K09qxpHUHeHTbl no HOMepaM CTpOK H 38I10MHH8Tb 
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T0JlbKO KOaqxp:HltHeHTbl STOI'O pa311o:>KeHHSI. 3TOT aonpoc Mb! 

3AeCh AeTallH3HpOB8Th He 6y.rteM • 

EAHHCTBeHHbIH HeAOCTaTOK paanox<emrn no nonHHOMaM 

Ye6b1UJeaa , K?TOpbIM Mbl cMornn ycMOTpeTb ,cocTonr ::i 

60JlbWeit 38TpaTe C":IeTHOro BpeMeHH IlpH Dbl'iHCJleHHH KO-

OpAHHllT, Ll:rn Bbl'iHCJJeHHSI 3H8'leHirn J10llHHOM8 ni. -11 CTene-

HH ll0CT8TO'!HO npOH3DeCTH m + 1 CllO.iKeHire, 111.+ 1 YM i lO-

.iKeHHe H o6paTHThCSI K naMSITH rTI + 1 pa3. n PH !3bl'HiC'. le-

HlU! c yMMbr rn. + ~ -ro opTouopMHpoaaHHr:.1x nomrnoMoB 

'ie6bll.UeBa , He06X.OAHMO npOH3BeCTH 4 ( nl + f) yMHO>Kel::•if H 

2 ( rn. t ,, ) CJIO.)KeHHH H o6paTHTbCH K n .aMSITH 4 ( rr1 + ·f) pA3, 

T.e. rro'ITH B 4 paaa 6oJibIIIe C'ieTHoli pa60Tr:.1. Ecnn 'iacro­

Ta perncTpauirn co6bI THii B eJ1HKa no cpaBHeHmo c tiaC 'rOTo.et 

nepeKaJIHOp OBOK (He pe >Ke 1-2 paaa B 'iaC, CM TaKMe l fl] ) ' 
TO u e rrecoo6pa3H O n ocne paano.iKemrn no nOJIHHOMaM L{e6b1-

wesa n e p e r pyn n HpOB81'b qJieHbl B CTeneHHOM TIO:IHHO M , KO­

T OpbIM H 110Jlh30B8ThC5l IIPH o6pa60T Ke 9KCnepHM9HT8JlbHhIX 

J:WHHbIX. Y ucno aanoIVnmaeMhIX xoa¢<jmu HeHTOB npH a•roM 

yMe HbW a eTC.H AO OObl'iHOr'O Ami npOC'.f·oro CTeneHHOf'O IIOJIH­

H OMa 'IHCn a tn + 1 Koa¢<jlmmeHT .Q.irn Ka )K~l'JJ.li CTp OKH, 
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nonrrnc11 K PHCYI~ KI\""-

PHc.l 3aBHCHMOCTb K03~$HUHeHTOB paano)KeHHS! 
or HOM~pa 'l:e6b1WeBCKOH rapMOHHKH. 

P:wc.2 3Ha•rnmrn KO~$Hu:HeHTOB rj, • j3 H C 
nepBblX IlS!TH 4e6bill!eBCKHX nonHHOMOB, 

I 
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