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<D 06'b.;'JlIllie Il Hhlii HIICTHTYT HA~PllbiX ItCCnC.u,OUfllmH ny6Wl f 1984 . 

1. 	HA3HAqEHI1E 11 KJIACCI1<1>I1KAUI1Jl 

AHAlIOrOBblX KOMMYTATOPOB 


KOMMYTaTopbl, H11H MynbTHnneKcophl, Illll. }(nIOtlaK>T nocpeneTnoM 

3neKTpoMeXaHHlJeCKHX H11H :meKTpoHHbiX KniOlieH CHrHanbHble BXO,Ubt 

B nocnenOBaTcnhHOM HJJH npOH3BOJJbHOM nopRAKe J( allllapaType, Bhmon · 

HRIOlueH pa3nen el-iHOe 80 apeMelU1 YCHJJeHHe I1 I~tnHI aHanoro-UI1q)POBOC 

IIpeo6pa30Bal-iHe · 1 / . OUH npHMCH RKlTCR TaM, r }le H"MeeTCH 6011bwoe lJlil:no 

a.naJlorOBhlX CHrHaJlOB H He Tpe6yeTcR BblCOKOii CKOPOCTI1 npco6pa30Ba

H.HR 1 2 / . KoMMYTaTo pbi TaKJKe HCIIonb3YlOT B Oq,rrHOM PCIKHMC: lUlR pa3

,neneHI1R nOCTymllOLUl1x fJOCneJ].OBaTenbllO Ha OJlHH KaHaJl CHrHaJ10B u a 

HecK011bKO BblXOllOB / 7 / . 

KOMMYTaTophl . KnaccH<}>I1UHPYiOT no Y P(lBHAM CI-1 f1HUTOB , 6bICTPO

lletlcTBHIO H 4Hcny npOBOD,OB B l(aHane (OD,HOnpOBOD,lIbIC, l111H OJll-IonOJllOC

Hbl e, HJJH HecHMMeTpHlIHbIC; JlsyxnpOBOW·lblC, 11D! CI1MMeTpl1tll-lble, lll1Q><}>e

peHUl1anbHLIC; TpcXnpOnO/lllble. HJ)11 JIH c:P<pt= peHUl1anbHLle C OXpaHl-lLIM 

:JKpaHOM) _ 

)J.l1ana30H H3MepCHI-lR BblXOllublX CHfl--Ja.nOB naTlll1KOI) Kone6neTCR 

OT 1 ME no H eCKonbKHX Jlt.",(;R T KOB DonLT_ Cl1rH3J1 bl MCHbwe 1 I3 npHHHTo 

C41-lraTb HI-l3KOypOBI·JCDhIMH , a 60JlhlJ.lC • Dbll'OKoypOBHeUblMH " I I , MLlKCI1

MaJlLHblC norpCUlllOCTH OT nOJ1HOii W Kill}!.>1 B 'i H 1l0rpCl.IlIIOCTl1, npl1scw 

HellHhlC KO BXOJlY B MKB n,J1R pa3JlJ1llHblX .l.lHana301l00 I1:JMepueMblx HU· 

IlPH)t(CHl1ii THrJOBblX IJOJICl1CTCM 3l1anOrOBOro m;ona ' 1/ ,npe,uCTaSJICHhl Ha 

pHc .l. BKna)l U -)TI1 n orpel.uIIOCTJ..1 KOMMYTaT0pl 1l0mKCII 6 1.ITI> 3113tlHTCl1 b 

110 MCHblUf', OC06C1-1lI0 )lIlH CHrllanOB HH3Koro yponmL TLiKOMY Tpe6ona
111110 Mor 61>1 YHOUlIC'TBOPI1Th l1JlPallh"hl~i K l1K>1 C lIyneublM conpoTHBl1e

Hl1eM B 3aMKHYTOM 11 6eCKOHC1.J1ILIM - B pa30MKH}'TOM COCTOHHI1I1 . 

2. 3JIEKTPOMEXAHJ1lIECKI1E KJIl0411 

3neKT pl14CC KHC xapaKTc pH c n1KH JneK-rpOMeXaHl1l l e C K Ux I<IlJOtle~i . 

KrOMe CKOPOCTI1 ~1 E:03i\1OIKHoro 1.J l1cna nepeKJUlliel-lHH, 6 111131<11 K ulleanb

H b IM_ B J< a tl CCTBC TaKI1X K ll104efi HCnOJlb3YKlT peile C M arlll1Toy npaBl1fle Mhl

MH KOlHaKTal\-1H. lIa3hluae MblC TaKIKC repKOH OBblMH I111H fl3b14KOBhlMI1. 

2.1. f'epKoHoBblC pe.'1C C CyXI1MH KOHTaKTa.~1H 

COnpOTI1I:J11eHl1e 3aMKllYTbiX KOHTaKTOB COCTaBnAeT 0,1-0.25 OM 
H MO)KeT H31\·1eHflThCR B T etleHl1e cpOKa cnj:>K6b1 l-1a 25% I l l , n pa30MKHyw 

TOM COCTORHHl1 e ro 3 HalJe llHC 60nee 10 ON. BpeMA cpa6aTblBaHHfI 

• 	 ] 
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 BKJlf04eHl1H npH Ma}(Cl1ManbHOM TOKe 

Harp Y3KH HaXOllHTt:H B n peneJIax OT 
5 10 20 so 100 zoo 500 1000 ZOIXI 5000 


!UWV30H flOh~ WKAAbI . MB 
 50 JlO 1500 I'u / 3/ , OJlHaKO repKO
HOBbIe pene pellKO pa60TaJOT co 
CKOPO CTRM H 6anee 250 n e peKJUOlle

HI1H B ceKyHAY, T . K n ocne 3aMbIKa
HHR K OHTaKTHblH ruY M MO)f(e T IiMeTh 

aM nn HTy.D.Y A HeCKOJlhKO M B Ii y .uep 
>KHBaTbcn Ha B blCOKOM ypOBHe 5-10 Me I l l . n p06J1eMOH CTaliOBHTCR Ii 

CpOK cnY?K6bJ. B03MO)f(HOe lJHcno cpa6aThIBaJ-IHH p ene Y M e Hb waeTCR 

C YBenHtfem1eM KOMMYTHpyeMblx HanpR)f(eHHH 11 T OKOB , T eMn epaTypbl 

O KPY)f(aJOll.leH cpellbI 11 npH p eaKTHBHOM xapa KTe p e HarpY3 KH. TIPI1 
+20 ° C MaKCHManbBoe QHCnO c pa6aTblB3HHH B 3aBHCH M OCTH aT TOKa 

HarpY3I<H -10 5 _10 8 . 

2.2. 	rep KOHOBble pene co CM01{eHHbIM H P T YTblO 


KOHTaKTaMH 


T a KHe pene OTJUitlruoTCli OTCY TCTBHe M n p e 6 e3ra n p H. 3 aMbtKaHHH 

KOHTaKTOB, M eHLWHM Hatlan-hHb l M aMflnI1TYJl.HhIM 3 Ha'-leHH eM H a npR)f(e· 

liMR WYMa, M e HbUH1M 11: c Ta6HnbHb iM 3Ha1.leH HeM COnp OTl-t BneHHR 3aM K H Y· 

Tb\X KOI-lTaKTOB _0,05 O M Ii 60nhJlu.tM CPOKOM cnY)f(6b l ( 1.J HCnO B K J1IO'Je 

HHii 10 8 ) npH MaKCHMaJ1hHOM TOKe HarpY3KH. l1x H e]J,OCTaTKaMH fiB· 

nRlOTcn 60JTbWe e BpeMfl cpa5 a Tbl B aHH.R Ii oTn ycK3.HHfl , TpY AHocrn H C· 

n onh30 BaH.illl D y cnOBHRx B H6pauwH. Heo6xo,llH M OCTh yCTaH oBKH l:I s ep· 

THKanb HOM nOJTO)f(eHHH C O T KJTOHe HJ1e M He 6 0nee ±JOo .' 1,3 ,4 / . 

llJIR CHrH anO B C ypOBH e M HJflKe 10 MB peKoMeH.uyercR n pHMeH.RTb 

He noJty npoBoAHHKOBbIe, a M e xaHH4eCKHe Kn101JH . M HHHM aJTbHYlO K OH

T3KTHYlO p a3HOCTh n OTeHLJ,HaJlOD « 10 M K B) 11 .npynt e aHaJ10I'OBhl e rIO 

r p e w HocT H ),laIDT PTYTHb l e r epKoHoBbl e pen e 15 ,' . 

3. llOJIYllPOBO,UHI1KOBblE KJIlOlll1 

l..{a cToTa nepe KJT104eHHH npeBblwaeT 10 S B CCK YH.D.Y , c o n poTHs n e· 

10 10J-lHe n P8.30MKHYTOM COCTOAHHH 10 8 - O M, CpOK c n Y >K6 bl 3Ha lfHTeJTb

HO SbIw e , 1Je M Y pene. Orp3HHlJeHHR: HH3 K oe H anpR>KeH He n p 0 60R, TOKH 

yTellKH, B b lCOKoe conpOTl-rnne HHe B 3aM KHYTOM COCTOHHHH, HanpR >Ke HHe 

CMeweHHR Hy nA. no 3 THM xap aKTepl1CTHKaM OHH J],UJThWe OTCTORT a T 
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H.}J.eanhHoro K n lOlJa. 1I3ll.(e Bcero ]J,nfl 3 THX uene ii H CnOJTb3YlOT 6HflOJTflpHbie 

H noneBbIe TpaH3HCTOPbl. 

3.1. 	K.'1I0l1l1 H a 6HnoR RpHoM TJHUI3HCTope 

TaKI1e KllfOlfH HMetOT HaJ1MeHbllIee conp oTHBneHHe B 3 aMKHYTOM 

COCTORHHli: 5·50 OM / 6 / . 

I1cnonh30B3H He 6HoonflpH b lx rp3.H3HCTOPOB orpaHI1411s3eTcR nepe

Kfl104el·m e M CHrHaJIOB, ypo BeHb KOTOPblX npeBhlWaeT 500 MB 113 ·33 no

rpeWHOCTH C.1l.BHra Hy nn, B bI3bIBae MOH HanHtmeM OCT3TOlJHorO HanpRiKe· 

HHR Ha 3 a M K HYTOM TpaH3HCTOPHOM Kn lO4 e I l / ·OHO COCTaBflReT 1-2 M B
•nnR repMaHHesblx Ii 10·20 MB - nnR KpeMHHeBbix TpaH3Hc TopOB. .noTlon-

HHTenbHYIO norpe w H ocTb C03Aa lOT T OKH YTelJKH pa3 0M KHYT blX KnlOlJei1 

llpyI~HX K aJ-I anOB K OM MYT3 Topa, n p o Te H:alOLUHe 4 e p e3 H:'YHlenal-IC H CTO'IHH

Ka CHrHana B n OD, KJTT01.J e H HO M KaHane . TOKH YTe4KH y repMa HHeBblX Tpa H

3HaTop o B - 1 MKA 11 - MHo ro Mcm.we Y I<: peMHHe Bblx npJ.I KOMf-I aTf-IOH 

T e M n e p aTy p e 1 11 . Kn JO'-I Ha O,llHOM 6Y1nORn]1HOM TpaH3HcTope nponyc K3eT 

CHI"HaJl T o n b KO OI lHOM: nonnpHocTH 11 IW).lKO Hcn0J1b3 y e TcH 1, 71 

C xeM a C H H S CP CHbl M B J<n Kl4 e W1CM ( y np3BnmOLUec Hanp R )f(e HHe 

flOl l a cTCH M C:iKLlY 6a3011 11 KonnCKTopOM) n03BonR e T YM CHhLUHTh li3npR 

)f(e HI1C cMe LuelH1Jl H a 3aMKIIYTOM Tpalf3HCTO PC H e ro TOI< YTC4KH UO'ITH HU 

2 nopflA K a. OllHa K o 0I-H1 ysenHtlH03 10TCH C P Ot:TO M TCMne paTypLI. Llan b

HCHwec YMe l-lhllJeHHe HanpH)KeHHH CM e llleHHR nonYl.i3}OT npl1 HI-w c p c nOM 

B K J1104CIIHH llB y X TpaH 3 Ht:T OPOB, KOJlJ1 CK T OPbl KOTOPhlX o6beJlH Hel-l b l . 

O CTaT01.lIIoe lIanpR )KCIIHC Ha KJIlO'-l C paSHO p a 3HOCTH MC:iKJJ.Y OCTaTOtlllhl M I1 

I l3np}I)f(CIIHHMH Ii a I(U)f(llOM TpaJI3 HCTOpC. nO.n60p OM Tpa H 3 H CTOPOil M O)f( 

11 0 llo 611TbCH , lITO O HO lI e 6 YJlCT npCDblll.laTb 50 MKB :80 B ceM TCMnepa

Typl-101\-1 J.lHana3 0HC. B LmycKaJoTCfI K JI KlllJ-1 , HMC10UlWC }J.BU HJlCHTH4HhlX 

HIITCrp:UJhHloIX TPaJ-13 Hc Topa C T aKH M D}(Jl lOttCHHCM. B1.>1ll0 nne I-lHhl e fia OJ.l 

HOM KPHCTcUl n e l I B ' .COllponmnCHHC 3aMKIlYToro TP311 3 HCTOpa npH HI-I 

B e pCHOM IlI<:R I04 C)fHI1 B - 25 ra3 Dl_,l w e , 4 CM npl1 npHMOM I l l . E CJIH B XOll 

J-lOrl I1Mn ella!-l C YCI1JIHTenn nocJI t: K OMMYTaTopa COCTaBI1ffCT COTl IH TbJ · 

t:H4 OM , 3 He M e raOMhl ) T O npl1Mel-IH eTc n lluyxTpaH3 H c TOPHbli1 KIllOlI 

C n pff M LI M B K m 0 4 e }-meM ynpaBIl RlOU\el~O Cl1rHana l<a K H M CIOWHH M.el-lhWec 

c onpOTltnJ1eJ-lI1e B 3 3 M KHYT OM COCT OHt-IHH . CYMMa pllOe I lan p H)f(eH H e CMe· 

W CHHH 3 }lCCb B COTlH1 pa3 B L TLl.l e, 4eM npY! I-HlBe p CHo M BKIU04CHHi1. 0 6 e 

Jl,oyxTpaH3 11 c TopHbl e CX CM hl Mo r y T nepe K JllOlJaTb CHrH aJIhl mo60~i nonnp
' I ! 

HOCT H • 

KaK 	npaBHJ10, B HI13 KoypoBHeB b i x KOMMYTaTopax Ha 6HIl o nHpHb iX 

T p a ll3HCTo p ax 6 a30BhIc TO KH URn ynpaBne lU1H KJ1101JaMH 06e cne411S31OTCH 

C n O MOWbiO TPaHc cpopMaTo pOB H KOH,lleHC3TOpOB 1 1,2 1 . 

TaKH M 06pa 30M , ynpaBJIRtollll1e u e nH ranbBaHH'-leCKH pa3BH3bIBa· 

KlTcn OT HCTOlJHI1KOD BXOJ,lHhIX aUtulOrOBLIX CHrHanOB H 0 1' ucnCH, H3 KO· 

Tophie HarpY)f(CHbl 3uanorODhie BblXOJlbl KOMMYTaTopa. 

B pa60Te 12 1 npHDonHTcR c xeM3 KOMMYTaTopa CHrHanOB HH3Koro 

ypOBHH C D,HcpcpepCHUHaRbHblM BXOJlOM, r.n.e KnlO4 nOCTpoeH Ha AByx co
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r n aCOBaHHb LX T PaH3 HCTOPax (no OJlHOMY B Ka)I(AOM npouoJJ,e) C HHBepc

HhIM BKJIlOlJeHHeM. Y n p asne HHe o c yuteCTBnReTCR HenOCpeJlCTBeHHO 

( r anbBaHHlIecK aR CBR3b ) OT Jlp yrmc TPaH3HCTOpOB. B c xeMe npeJlY CM OT

p e Ha KOMneHcaJ..lHR ynpaBJIRlOlUHX TOKOS . nOrpeWH OCTb KOMMYTauHH 

aHanOrOBOro CHrHana, n p HBeJleHHaR KO Bxony, COCTaBJIReT MeHee 

±50 MKB B W H P OKOM JlHana30 He Te M n e p aTYp. 

3.2. K mOqH Ha n oneablX TpaH3HCrop ax 

B HaCTOR lUee BpeM.R B K OMMYTaTopax. np"MeHJHOTCR HCKJIIOlIH

TeJIbHO I10n eBbl e TPaH3HCTOP b l , Bbl TeCHHB WHe 6 l'lOOJlnpHble, HanpmKeHHe 

CMelUeHHR K OTOPb l X 3aTp ynH ReT HX HCflOJIh 3 0 BaHHe 15 ~MaKCHManbHaR 

Be]JI.f4:HHa cOnpOTHBJIeHHR OT K pbtTOr O K aHana n,J1R n oneBblX TpaH3HCTO

p OB ne:>KHT R j(Hana30He 20-2000 OM 121 • 

3.2.1. non e B b l e T p a H 3 H C T O p bl 

C Y n p a D n R 10 1U H M p -n II e p ex 0 nOM 

KnKl 4 H Ha TP8.H3HCTOpax C ynpaan RlOlllHM p-n nep eXOJlOM o6na.a.a

lOT HaHBblCWeH CKOP OCTb lO nepeKn}()lJeHHJI (100 Hc/ 51 H HMeJOT HaH

MeHh w ee conpOTHBJleHHe OTKp blTOrO KaHana 12/. O nHaKO ero BMHlI.HHa 

CHJJhHO H3MeHReTCR C TeMn epaTYPoH (0,6-0,8) %f'C H BpeMeHeM, tITO Be

neT K B03HHKHOBeHHJO n Ofp eWHOCTH 1 11. T pYAHO TaK)lCe o6ecnellHTb 

HneHTHlIHOCTb cOnpOTHBJleHHii nsyx KJIIO'lleH B pa3HbI x npoBonax AHcPcPe

p eHUHarn.Horo KaHana, liTO n pHB OJlHT K CHHcpa3HOMY pa36an3.Hcy Il~ no

JIeBOH TPaH3HCTOP C p-n nepexonoM TpYJlHee ynpaanfleTcR no cpaaHe

HHIO C MOn-TpaH3HCTOP OM 181 . K p oMe Toro, OH OTHOCHTCfl K HOPMMbHO 

OTKpblTblM npH6o p aM. 06ecTol llfDaHHe CHCTeMbl n pHBOJlHT K 33MhlKa

HlHO Bc ex KJIfO'lIeH, 'liTO He BCer.D,a n onYCTHM O J 1 / .np H onHHaKOBOH CTOH 

MOCTH n -KaHaJIhHh l e TPaH3HCTOPbl n penrrOQTHTMbHee P- K aH8..JlhHbLX. 

B cne.nCTBHe 60JIbW eH nOlJ,BH>KHOCTI1 :me lCrpOHOB n o CpaBHeHHlO C Ablp

KaMH ( - B 3 p3.3a) con p OTHBJIeHHe TP aH3HCTOpa C 3a,naHHOH reOMeTpH

eM B OTKPbITOM COCTORHHH 6YAeT MeHb llle npH n -KaHanbHoH CTpyKTy

peA n p H 3anaHHOM CorrpOTlffiJIeHHH n -K aHM b Hhle TPaH3HCTOPbl HMeJOT 

M eHh W He p33MepbI Ii n Y tI W He x apaKTep HCTH KH, q e M P -KaHaJIbHble 12.7~ 

3.2.2. M 0 n oT p a H 3 " C T Op bl 


C H30 nHpOB 3 H H b iM 3 a TB o pOM 


B K OMMYTaTopax n p H M eHflJOTCR B OCHOBHOM MOn-TpaH3HCTOPbl 

C HHnYUHp OBaHHblM KaHanOM , p a60TaJOlllHe TonbKO B pe>KHMe o 6ora ute

lIMR', T .K. n pH OTCY TCTBHH y n paB JI A fOUlerO Hanp R :>Ke l-Bm H n p H n paBHJIb

. HOM n p oeKTHpOBaHHH uenH ynp aBJIeHHR / 21 OHH pa30MKHYTbl. KpoMe 

Toro , OHM npOlUe B H3 rOTOBnel-IHH / 7 .~ MOn-TpCllI3HCTOPbl co n('"TpoeHHb l M 

KaHaJIOM, p a6 0T1.:Olll.He KaK B pe)f(HMe o60raUJ,eHHH, Ta K Ii 0 6 eJ],}-leHH Ft , HC 

HaLlln H 3)lecb WHPOKOfO npH M CHeHHfl I I I • T.K. OHH npODO,llAT npH OTCYT

CTBHH Hanp R)f(eHHJI nHTaHHfI 17 I . CxeMa K OMMYTaTopa Ha MOn-TpaH3HC

Topax c o B CTpoeH Hb l M n - KaHanOM, p a60TaJOtnHM B pe)f(HM e Ofiell.He HHR, 

npHBOAHTCfI B ph60Te 191 . C o npOTImnemie KnJOlJ3 Ha MOTI-TPClH3 HCTope 

B 3aMKH YTOM CI') !TORHHH CHn bHO H3MeHReTCa ( _ l:I 3 pa3a) n p H H3Me He 

HHH aHaJIOrOBblX KOMM YTHpy e Mblx H anp R:>KeHHH oT-10 ,no +10 B181 B 3a
/ 1BHCHM OCTl1 OT y p OBH R B XOJJ,HOfO cH f Hana , 2 ,7 1 . KaK npaBHnO, x a p a K 

Tepl1CTHKH M O n-TpaH3HCTOPOB flO TO KaM YTe'll101 CTOK-HCTOK nYllllle, qeM 

y nOneBbJX Tp ru-13HCTOPOB (." p-n nep eXO.ll.OM. 

KaHan Mv.i.l-TP 3.H3HCTOpa HalfHHaeT npOHO.ll.HTb npH noporOBOM 

HanpfI :>KeHHH 0,5 -;- 4 B - THnOBOM, H 8 B - M aKCMMaJlbHOM / 10 / . npH JJ,rutb

Hei1.weM YBenHlleHHH U 3 H npOBOn.Rllo,n'1 K aHan paClllHpReTCR, H c o npo

THsneHHe HeTOK-e rOR n anaer. fl03TOMY IU 3. I j(OBOj(RT j(0 -10 B I 8 1 . 

B CJIen CTBHe n o r o Tpali3HcToPbl C p • K 3HanOM Mor y T KOMMY,'HpoB aTb 

CHrHaJlbl M C)K)lY + U nHT . 11 Hanp R)f(eHHeM, HeMHOr O n peBblwaJOlUH M 

- (U nion . - U3H nop) ,a n -K3.HaIlbHbIe - M e)f(,l:\y - U nHT• J1 HeMHoro MeHbWHM 

+ (U - U )_ Il03TOM Y OTj(enbHble M On ' TpaH3HCTOPbl n y qwe BCe
n HT • 3 M nop. 

r o pa60TalOT K ah. m l aJ'OrOB b Ie KJIlOliH .D.JIR CHr HaJlOS onHOH n o nflpHO-

CTH : p -KaHaJIhHLl e - llJIR nOn O)tCl.fTeJIbHbIX H n -I<aHanbHLIe - JJ,JlR o TpHl.\a 

Ten LHbIX CHrHa iOIJ, C TeM lJTo6b1 IU 3 H I sce r na npeBblwan noporonoe 

Hanp,nKeHHe / 7/ • 

3.2.3. K M 0 n oT p a H 3 H C TOp bl 

KMOn-Tp&.H3HCTOP IlpeW:.T dBJIReT cpaKTJ1lleC KH n apanncnt:>lIoe c ae

A MHeHHe n- H P -KaHanbJ-l b lX M On-Tp aH3HCTOPOB H RSJIReTCfI H3H6o n ee 

cospeMeHHOH p aapa60TKOH 121 . TalOfe KJIlOliH n03BOJlRIOT K OMMyTHpO

BaTh CHrHaJIbl C JlHan aaOHOM H3MeHeHHH ±U nHT _ npH HC3HallHTenbHOM 

( ± 10%) H3Me HeHH" conpoTHB n eHHH B 3a M K HYToM COCTORHH H 12.8 / . He
JlOCTaTK OM KJIlOqerl. KMO n -THn a ,TaK )ICe , K aK H Man, RBnKeTCR B 03M O)f(

HOCTh C3.M0 6 nOKHpOSKH ( " 3aJIH n aHHR") H n a;.Ke Bbl xo,na H3 CTpOR . TaKHe 

cnyqaH Moryr " MEITh MeCTO n pH n o .o.a'lle KOM Myrnpye Moro C)1fHana p aHh

n HTaHHJl / 1 1/ •w e Hanp R)f(eH HR a Ta lOKC, e cnH 8 XOn Hoe Harlpn)ICeHHe 

npeBbICH T JIlo6o e 113 Han p n :>Ke HlUi mnaJ-lHR, T.K. B 3THX CJIY 'll3.RX OTKPLI

B aeTe n cooTseTCTS YlOlllHH H30 Jl HPYIOIL\HH JlHOLJ. HCTOK-no,nn O)KKa 12,71 . 

./lJIR YCT paJ-leHillI 3To r o 3cjJcjJeKTa pa3pa6oTaH p Rj( MeTOj(O" /l 2l.11aCTo 
An R 3al.J.l}1:Tb I B x o,na OT Qpe3M epH bix TOKOS np" 60flblllHX nepeHanpfl:>Ke

HHRX B K nlOlJaJOT n ocn eAOBaTenhHO B KaHan COnpOTl1BJIeHHC OT 200 uo 

1000 OM 17/ . 
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3.2.4. "0 r p C WHO C TIl K 0 M M Y TaT 0 P 0 B 


C noneSbI MH TpaH3HCTopaMH 


Y KJ1I01.{CH C noneBblMH TpaH3HCTo(>aMH npaKTlNeCKH nOJIHOCTblO 

OTCYTCTsyeT HanpR>KeHHe CMeI.l\CHHR B 3aMKHYTOM COCTORHHH / 1/ . T.K. 

3 .2.5. 0 	C 0 6 C H HOC T H P a 3 P a 6 0 T K H 

H np HMeHe l-l HR nony n pOBOJl,HHKOnbiX 

KOM M YTaTOp OB 

npH paspa60TKe nonynpOBO/1.HHKOBblX aHanorOBblX KOMMYTaTO· 

3JleCb HeT p-n nepeXOJlOB, SKnlQlIeHHbJX nocne,u.oaaTMbHO C K3HanOM . 

B 33MKHYTOM COCTORHHH <P0PMHPYeTCR 11POBO}1,HIlUU1: (pe3HCTHBHbIH) 

K aHan, KOTOPbIH MO)f(HO paCCMaTpHBaTb KaK H,lleaJlbHbIH KnlOtt, coep,H. 

lIeHHblH nocne.uOB31'enhHO c IIHC1'Q 3KTI1BHbIM conpOTHBneHHeM RHC . 
I I . 

3TO n03BOJIReT HCnOJIb3 0B3Tb Knl{)'Uf C noneSblMH TpaH3HCTopaMH ,IlJIR 

nepeKJUO'lelUHl CHI'HanOB HH3Koro ypOBHA 18 1 . ConpOTHSJIeHHe 33MKHY· 

Toro KMOn·KJII{)4a -1,5 KOM 16 / . npH KOMMYT au,11H 6 0JIblllOrO 4Hcna 

KaHaJIOS C CHrHanaMH IH13Koro ypOBHR " poCToe n apannenbHoe coe,lll1f1e

HHe KJJlOLJeH lIe n pHMeRfleTCR, T .I<. :no IlpHSenO 6bl K 3f1a4HTenhHOMY 

C'TlSHry ypoBl-lH BblxO.llHOro uanpflIK e HHH 3 a CLJeT CYMM HpOBaHHR TOKon 

YTe'4KH Klli04eSbi X TP3113 11CTOPOB / 6 ,7 / _ nOJIynpOBOJl,HHKOBhle KOM MY· 

TaTopbl BHocnT KaK CT3TH4CC K He, TaK 11 ,D,HHaM.HlIeCKHC rro r peWHOCTH 

B n epcnanaCMblH CHrll aJl. nOCTOHl-lHaH BPCMeJ-JH RC -uenH, 06pa30B3lIHOH 

n 3 pa3HTHoj:"1 eMKOCTbW 3aKpblTbIX K aHanon H c onpontDJIeHHCM OTKPbtTO

r o KaHaJIa, orpaH'14Hoae T CHH3y BpCMR YCTaHOBnCHl1fl HanpH>KeHHR BXOn· 

HOI'O CHrHaJIa 15,7 1 . B a l-ianOrODblX cxeM ax H e06xoJ.l.HMO, 4T06bl lIanpR· 

)J(Ct-IHC Ha BblXOne Kn WlIa nocne era 3aMblKaUHR H 3 aBCPWCHHfl nep exo,n

Horo npauc«.:ca He OTnJ11-1anOCb OT KO M MYTHpyeMoro CHrJlana H a 0,01 
1% 1 13 / .,llnR Toro, lfT06bl n OrpeU.lIIOCTb H e npCBh l wana OO&llII-IO n on ODliBbl 

M mUUuero p a JPR.u.a Hcnonh3y eMoro Aun , npeMR YCTaIlODnel-I HR IlpH 

M3KCH M<U1bHOM 11 3 M CHCJlHH S XO)J.Horo CJ.1ruana MO>KeT 6l>ITb pasHhl M 

7-10 nOCTORIHlbl M npcMe HH RC 1 5,7/ . npW.II1HOH llltl-l a MH4CC KHX norpem· 

I-iOCTel1: MO)f(CT 6 L ITI.. T3K)f(e npOHl1 K HOBCHH C Cl1rU~lJIOB OT BhlKnlOtJelH l h l X 

KaJ-JanOB H3 DbIXO]l KOMMYT3Topa - n epCKpeCTI-lhl C 1l0MeXH • DCnC)lCTBHC 

CMKOCTHhlX CBH3eiL B KMOIl-rpaH3l1cTo p ax :no - CMKOCTH HeTQK·no.u

nO)f(Ka H 1l0,D,nO)f(Ka·CTOK Ii KPOMC Toro - napa3HTHbiC eMKOCH1 MC)KllY 
f 

COC,lll1HHTeJlbHLIMH npODOAIIHl<aMH ,"7 ,9 • n epeKpeCTt lble nOMeX H npAMO 

nponOpllHOHaJlbHb l \l aCTO rc 11 a MnmnY,D,e CJ.-l rl-l aJIOB, nouasacMblx I t a BXO· 

JJ.bl BblKJUOllCHHblX K3HaJIOB, a TalOKC BHYTpel-ll-lCMY c onpOTHBneltBIO H C

TO'lHHK3 CHr l-lana DO BKnlOLJCHI-IOM Kall ,Ule ' 9 / • XapaKTepilCTIfKoi-i CKD03

Horo npOXO)f(AeHHR CHrH anOB 'lepe3 pa30MKHYTbl H KJIW4 Ha BblXO,ll fIB· 

JJReTCH H30nRUHfI B pa30MKUYTOM COCTOHHHH 1 7 1 HnH K03c)1qmUHeHT 

nOJl,3BneHHH ncpeKpeCTI-IOH nOMeXH ' 6 / . 3TH Bcn HlIHHhl 33,ua.loTcn Ha 

onpCneJ1CHHOH 'laCTOTe H Bblp3JKalOTCR B nCQH6cnax: 3HalleHHC H30JIH· 

UI-H-I • c o 3HaKoM " +" , K03 <P<PHll,HeHT nOnaBne HHR . co 3HaKOM ..... . A6co· 

mOTHble 3HaLJeHl1R 3Tl1X xapaKTCpHCTI1K ne)f(3T B ,D,l1ana30He OT 80 AD 

60 )18 }JJlR ~aCTOT OT 100 )10 500 KrU 12,7 1 flPHBOIlHTCR TaK>Ke 3Ha· 

pOB Ha noneSbIx TpaH311cTopax 60nblUYlO TpynHocTb npeACT3SJIReT co· 

1 3,uaHl1e c xeM ynpaSJICHHfI K1l1Ot{aMH 1 6 ,8 1 . npeHMYlUeCTBOM 311ecb RB· 

JIRCTClI B b ICOI<oe BXO,[lHOe conpOTl-tBJIeHHe Me)KJlY 3aTBopOM H HCTOKOM . 

Y noneSblX TPRH3HCTOPOB C p-n -nepexOAoM OHO HMeeT nopAAoK 

10 9 OM, 3 ero THnHt.JHOe 3Ha4CHHe W1H M On-Tp3H3HCTOPOB .10 12 

10 14 
OM. 3 TO n3CT B03MO>KHOCTb nO,llCoellHl-lHTb y npaBnmOlUHH KJIJ0 40M 

H3 3mx TpaH3HCTop ax I1CTO'lHHK HenocpenCTBeHHO, ranbBaHHl.eCKH I I I , 

C 110RBJIeIH1eM KJIlOlleH, 06be,llHHeHI-l b1X B O}lHOM Kopnyce co CXCM3MH 

y npanneHHfI, 1l006XOJl,J1MOCTb B HX HHAHBHAyanhHoH pa3pa6oTKe OTnana, 

B H Y TPI1 M H KpOCXCMb I HaxOIlI1TC.R Jl,eWI1«ppaTop H Bce Heo6xoJl,HMOe ,ll,IlR 

pa60Tbi KOMMYTa Topa. YnpaSJlRlOlllJ.1e CHI'H3JIbI HMe}()T ypOBHJ.1 TTIl . 
BOJlbWOH Ha60 p KMOn·KJl tOlleH, lIepeKJII04aTeneH 11 KOMMYTaTopOB , Bbl· 

n OJIHeHHbIX B B HJJ.e HHTcrpanhHblX MHKpocxeM, CO,llCP)f{I1T cepHH 

K590 i 111 . KMOfl ' KOMMYTaTopbl Ha 4, 8 H 16 KaHaJlOB, a TaK>Ke YCTpOH. 
CTBa Bbl6QPKH-XpaHeHHR B B Hll.e MHKpocxeM DbmYCKaeT <pHpMa Xapplt c 

(CliA) / 2 / • 

.anR nOJIynpOBO,llHHKOBbIX KOMMYTaTo p OB 3<pQ}e KTHB HOCTh nepe

,lla4H C BXO,lla Ha Bbl XO,ll B 60nb W CH CTeneHH 33BHCHT KaK OT HX C06CT

BeH Hhix X3p aKT epHCTH K , Ta K H a T I:JKJIHl'4eHHR B KOH K pe1"HyK> H3MCPH

TenbHYIO CHCTeMY, npl1 BblCOKOM COnpOTl10neHHH HCT041-1HK3 Cl1rHaJ l a 

TOKH YTe4 KH MoryT B bl3BaTh 3 aMCTI-IYIO OUIl16KY. 06bl4HO KDMMYTaTopbl 

pa60TaWT Ha 6YQ)e pHb IH YCHJIHTenh I1J1H A u n C Bhl COKHM BXO,llHLIM CO

npOHtBneJ-ll1eM ( 10 7 .10 9 O M) , nO:JTOMY n OrpeUJHOCTb, CaR 3a1-lHan c na· 

,D,CHHCM Han p niKel-lHA J-m 3aMI<I-IYTOM ICnJOlIe, HescnHKa. rIPH pa60Te H3 

HH3KOO Ml-lYW HarpY3KY :na norpCWHOCTb MO)Ker 6hlTb 3Ha4 11TenbHOH, 

TaKI1M 06pa:JOM, aHaJ10r0l3blC K OMMYTaTopLI B BHJl,C M 'OHonHTHbIX 

MH KpOCXt"'M HM CtOT no c p anHeHHtO C :meKTpOMeXaHHlIeCKI1MH 60JILWee 

6bl CTPOJlCHCTBHe, MClIbWHC ra6apHTbl, BbJCOKYW Ha,D,CiKHoc1'b H 60nhWOH 

CpOK cnYiK6bl. OHI1 nrOCT b l B 06P3WCHHH, H MeW T 60nee HH3 KYJO CTOH

MOCTb I-I a KOMMYTHPYCM }f'JO u enb H M oryT 6blTh HCnOJIb3013aHbi T aM, rJle 

npHM eHCHI1C p ene l-I eB03MO)KI-10 18 1 

'I 3.2.6. JlI1 <p q.. C p c Ii II H a J1 b H b l H K 0 M M Y TaT 0 p 

C 3 a nOM U II a to Ul Ii M ( " n n 3 B a 10 11.\ H M") 

4eHHe nepeKpecTHoH nOM e XH Ha Bblxo.ue D %. OT MaKCi1ManbHO~' aMnIlH· KOH ,Ile HCa T OpOM 
TYAbl BXO.ll.HOrO HanpfDKeHHR ! 141 

O,llHI1 M H3 paClipOCTpaHeHHLl X B n pOMbllllneHHblX npoueccax MeTO· 

!lOH KOMMYTHpOBaHHR CH r HaJlOD HU3Koro ypOlJH.R .RBnReTC.R l1CnOJIb30· 
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Hw·tHe cxeMbI KOMMY TaTopa C 3an o M HHruow,HM KOH)l,eH CaTo p OM. no cy-

ll\eCTBY OH npellCTaBnf!eT C060H YCT~oi,jcTBO Bhl60pKH-xpaHCHHR /YBX/ 
C )ll1cpcpe p e HI..U1 aJ1bHbIM BXOJIO M / 1 , 2, I . K OMMYTaTOp CO.ll.ep:IK11T B K IDK

A DM K aHane 2·n01JIOCHhI H K JUOlf Ha nOlJeB blX TPaH3 l1CTOpaX Ha nsa HanpaB
neHHfI Ii K OH}J.eHcaTOp, BKJI lOlIeHHblH Me)f(J],Y n OJuocaMH .o.syx Ce Ku,11H Kmo
'Ia. B flopManhHOM nOllQ)KeHJ1H K O H)J;CHcaTOp rrO,llKJtlOtfCH K BXOIl,H OMY He-

TOttHH KY Ii 3apR)KaeTCR JlO n arrpR>KCHHfI eHrHana . 3 a TCM K11lOlJ n epcBoAJ.1T: 

en B Apyroe nOllO>KeH HC, nonCoe.o.HHllfl K OH"UCHCaTO p D)lR C'I11TblBaHltlJ. KO 

Dxony YCHJ1HTe JIfi . 3TO H 3011HP Y CT H3Mcp HTenbHYlO CHCTCM Y OT HCTOllHI1 

KOB n po.u,OllbHbIX n OMex H o6ecn e lJJ.1Bae-r B b lCOl<:YIO CTenCHb ranb BaHHlJe

eKOH p a 3 BR3KH no BXO.llY / 11. OCHOB Hbl M HenOCTaTKOM Tal<HX CHCTe M 

Rann-eTCH 6 0flbLU aH eM l<OCTh l<OH,neHcaTo pa (OT MHKpO~)apaL\ AO COTeH 

M Hl<po cpapM) , QTO o r pruU J41iBaeT n onocy nponYCKaHHFI CHCTe Mbl 1 11. 
B K alJeCTBe 3anOMHHalOU(I1X KOH}leHCaTOpoB MaJIOH eM KoeTH n pHMeHRIOT-

CfI CfllO,lJ,.f1Hh le, a n p li 60flblllOH. eMJ<:OCTJ1 - cpToponnaCTOB b l e, Tecpn OH OBbie 

I1flH n o nJ.1,:3TillIeHOBb Ie J<:OH}J.eHc a TOp bl. Y Ta lGlX K OH,[leHCaTOp OB n OJl iKHa 

6 blTb MaJIaR YTelJKa 3apnna, a TUK )Ke nOflJICeH OTCYTCTBOBaTh 3QJq.,eKT Jl,H

3neK T pH4eCK OH n OflnpH3a.uHl1, BenYUlHH K cna.o.y HanpR>KeHJ1R B npo uecce 

X p aHeHHR / 2 ,7/ . 

4. OprAHl13AUIDI MHOrOKAHAJIbHblX KOMMYTATOPOB 

lfuCflO K aMMOn OT)lenhHOrO KOMMYTa TOpa 0 6bYlJHO H e npeB blwaeT 

16. B TO )Ke BpeMR TeXHOnOrHlJeCKHe / 11 Ii 60pTOBbi e TeneMeTpJ1tleCKHe 

cliCTeMbl /7/ M o rYT HMeTb COTHJ1 TaKHX KaHMOB. 

4.1 . Henocpe.ll.CTBCIlHOe 06"be.ll.HHCHHe 

KaK J)Ke OTMellaJIOCb, Hen ocpe,ncTBeHHo e n apannenbHoe 06'be.ll.HHe

HHe ( CM.pHc.2a) 60nbworo \lRCna KaRMOB npHBOJl.HT K CYMMHpOBaHHlO 

TO KOS YTeliKH KJllO'IeBblX -rpaH311CTOpOB 11 3HaQHTeJlbHOMY C)l.BHry ypOB

HJI B blXOJl,HOrO HanpnlKeHH.R; K CYMMHPOBaHIDO BbIXO,nHbIX eMKOCTeH. 

H Y BenHlJeHHlO a p eMeHH YCTaHOBneHHR BhIXO.llHOrO HanpRmeHHR; K 

YMeHbw eHHlO 0 6 ll.(ero BbLXO.llHOr O c onpOTlmne HI1R TaKOH CHCTeMhl / 1, 7/ . 

4 T06bJ H36e>KaTb ysenHl.JeHHR norpeWHOCTeH H3MepeHI1R, YXYAwellHR na

paMe-rpOB nepeKfllOlJCHHfI I1 H30nRUHH 1 7 / . npHMeHHlOT rpynnoBoH HJlI1 

IlHpaMHAanbHbl'H (CTyneH lJaTbIH) c noco6bl 06"be.ll.HHeHHR HecKonbKHx 

nnaT I1nH M o ,nyneH KOMMYTa TopOB. 

4.2. rl,ynnoBoe 061>ejlHHeHHe 

3 AeCb B b l XO.llbl KIDKnoH r pynnhl KJIIOlJeH KOMMYTaTop OB nOnCoeJl,H

Hfl lOTCR K BbI X OJJ.HO.i1 W liHe q epe3 .llOn OnHHTenhHbIH,rrOCJleAOBaTenbHo non

. 8 
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PHc. 2. Cnoco6bl o61>en,mteH}lR BblXO.o.OS KOMMYTaT0POB: a) Henocpc'O'CTseHII ....IH; 
6) c rpynn o8blMH KnJO~aMH ; 8) nHpaMHJ].anbHOe HnK cryneHll8Toc o6"be;u1IIelnlc. 

coellHHeHHhlH KJUOq (CM.pHC.26) . .lleHCTBHe rpynnoBoro KJUOqa CO
CTOHT B .ll06aBJleHHH B nrTb npOXO)K)leHI1H TOKOB YTelfKH noc n eAOBa

TeJIbHOrO conpOTHBneHHR 1/. npH a.upeC~H.H H Bbl60pKe KmOlJa B Ka

KOH-fl116 0 rpynne BKJIlOlJaeTCR H rpynrroBoH KJIlOlJ ~)TOH rpynnhl, a rpyn

nOBoH H K3.HanbHHJI-l KJIIO'tUi p3.Hee BbI6paHHOrO K OMMY TaTopa ,nOJl)f(Hbl 

OTKJllO'IaTbCR. TaKoe B3aI1MO.ll.eHCTBHe ocymeCTBflRtITCn n o B H eLUHI1M Ma

r H c TpanbHhlM WHHaM. 

4.3. nHpaMHlllUThHOe (MHorocryneH'laroe, MHoroypoBHeBOe) 
061>e)lHHeHHe 

B bIXO,nbl rpynrrhl KJU Ol.leH KOMMyTIlTOPOB nepso H CTyneHH nOA-

COe,ll.HH1lIOTCf{ K O BXOnaM KOMMYTaTop a STOPOH c TyneHI1 H T.Jl,/ 5 ,91 /CM. 

pHc.2B/ . 3TH KOMMYTaTOPbl Mano qeM OTnHqruoTcH Ilpyr OT Ilpyra. npH 
a.upec a.u;HH YK83bl B aercR HOMep KOMMYTaTopa 11 HOMep KnIO"la B HeM. 

B 3 TOM c n yqae Jl1IR 06"beAHHeHHR H e o 6xo}lHM ,no n OflHHTeJ1bHhIH KOMMYTa

TOp. KaK BH.llHO H3 pHc.2, OCHOBHoe OTJlH'IHe paCCMaTpHBaeMb lX c n oco

60B COCTOH T B TOM, p 3.3MemaIOTCR TIM ,nononHHTeJ1hHble KJllO'IH B KIDK,nOM 

KOMMyraTope HJlH M R :.>TOH u em-1 Hcnonb3yeTcR }J.ononHHTenbHbu1 K OM 

M YTaTop . CnmKHOCTb TaKH X CHCTeM onpas)lbIBa e TCR, Korn a Tpe6yeTcR 

rrOBbYW eHliaJI TOlJHOCTb Ii 6bICTpo,neHCTB H e. 
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5. 	 IlOnOCA IlPOIlYCKAHI1R KAHAnA, 

MAKCI1MAnbHAR CKOPOCTb KOMMYT Alll1l1 

11 'lI1CnO KAHAnOB 


CornaCHO reOpeMe 0 A HcKperHOM n pe.uCTaSlIeHHH. 4acrOTa onpo ca 

A Oll :aCHa no KpaHHeH Mepe B 2 pa3a npeBb1wuTh HaH60JlbwylO 3 H a QaLUYlO 

tmCToTY CHruana I l , HV . npH 3 T OM OH MO:iKeT 6blT b BoocnenCTBHH BOCCTa

!-IOBlIeH no 3THM llHcKpeTHblM OTC4eTaM . TUKH M 06PaJOM, Ha M UKCHMaJlb

Hoe lIHC1l0 KaHanOB n J-:OMMYT3rope HaKna,ublBae-rCH orpaHH4eHHe. T.K. 

CKOPOCTb KOM MYTaUl1H KaI-JaJ10H orpaHHlIeHa no BepXHe MY. U He o6xo,nH

Moe l lHcno Bb l6opOK - no lunKHe M Y npe,lleJlY 19 /. 

llHcno a HaJl0rODb lX KUU:.uIOB M, MaKCHManbH aR CJ(OPOCTb KOMMY

TUllHH F H nonoca lJaCTOT CHrHana rN' cornaCi-IO TeopeMe 0 n ltlCKpeTltI 

33UHH , CB113aI·lbl Me)f(,IlY c060ii COOTHoweHHeM 

M 

2 l f N 5 F , I'lle N - HOMep K aHana . 

N ~ I 

J.l.nn Ka'l<ll.Oro l(UHana lI I1cno o npOCOB U ceKYHD.Y B LI6l1paeTCR D co

OTB CTCTBlUI c M a K Cl1MaIlbHOH 4aCTOTo~i Cl1rH3Jla 8 3TOM KaHan e. rIPH OAli 

Hal( OBOH lIonoce npo nycKuHHH Kal-mnOB MUKCHMaJIbHaR lIaCTOTa Cl1rH3Jla 

U KaHan e fMaKc .= F'/ 2N. OHa 6YJlCT npe)lCTaSnRTb cpe W-I101Q nonoc y npo

nyeKaI-IHH KaHana LIJIH CHCTCMhl . D KOTOPOH 06eCne411IJUeTCn cpe.ultfiR 

CKOPOCTb onpoca K UHaJIOB f 0 = 2f Ma KC.= FI N 7 · _ 

11nH YMeHbUJclIHH n o rpe wHOCTH npH BOCCT3HODJlel-1J11i 4<1 CTOTa on 

poca 6epCTCH 3 1-li\lll-ITCnbl-IQ l;Ib l ll.lC Tpc6yeMoi-i no TcopeMe. TaK, )lJIH BOC

npOH3scACH I1H CHIIYCOHJl b l lIUCTOTOi,i 1 KrU c n b lcoKoii [lCPllOlThiO ! HCKa 

:rK:CHI1H MeHee I 'Ir ) Tpe6ycT(,H 110 MeHbUJc~i M e p e 5 B b l60pOK H3 I(a)l( 

noro nepHOJla CHrllaJIU 11 ·, llacToTa 011 roca- KaHana IIpa KTUl IPCK I1 Bft,6H
paeTCR n 5 -:- 10 Ii .ua)fW 40 pU3 60ll bU IC nonOCbl lJaCTOT HJlH lIa 11BI.> I C I IJ C ~i 

ll3CTOTHOH COCTaSJlJUOwe it CIU·llanu .- t. t 7, 18 / . 

nHTEPATYPA 

1. YnpaBJI RlOnrne Ubl'lH("JI HTCnbHhIC MaWltllbl D ACY TeXIlOlIont'lecK11MH npou(>C'ca 

MH. (nOll pell . T .XappHCOlia) . "MHP ", M .• 1975. T. t. 

2 . rHllTCK to .P. CnpaOO'lHItK no Ultcflpo3HaJloroubiM 11 aHa.!lOrouu<ppollt.tM npco6pa

30BaTcmlM . " Pa,a110 Il CD " 3 1,'·, :'.1. . 1982. 
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COO&mEHH~, KPATKHE COO&mEHH~ , npEnpHHT~ H C&OPHHKH TPyaOB 

KOH~EPEHUH~, H3aABAEM~E 06bEaHHEHH~M HHCTHTYTOM ~aEPH~X HCCflE

aOBAHH~, ~Bfl~OTC~ O~HUHAflbHbIMH nY~flHKAUH~MH. 


Cc~nK~ Ha COOfimEHHH ~ npEnpHHT~ OH~H AOn~H~ cOAep~aTb cne
AYIOUI/.1 e 3neMeHTbI : 

- $aMHnH~ /.1 HHH~HaJ1b1 aBTopOB, 

- COKpame HHoe Ha3 BaHHe HHc THT yra / OHRH/ H /.1HAeKC ny6J1HKa~HH 

- MeC TO H3AaHHR I ny6Ha/ , 

- rOA 1.13AaHHR, 


- HOMep cTpaHHU~ /npH Heo6xOAHMOCTH/. 
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1. 	 flepeywuH B.H. u op. OHRH, P2-8 4 - 649, 
JJy6Ha, 19 8 4. 
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- 3arJlaBHe C60 PHI-1K a , n e p eA KOTOPblM npHBOAATCR COKp a~eHHble 

(nosa: liB KH.II 

- COKpa~eHHoe Ha3Ba HHe HH c THT yr a / OHRH / H /.1HAeKC H3Aa H/.1A , 


- MeC TO /.13AaHHR I ny6 Ha/ , 

- rCA 1-13AaHi-1R , 


HO Mep CTpaHI1I1b1. 
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KpA"KO A. IT. 	 13-84-846 
Oco6eHHoCTI1 npHMeHeHHJI 3neKTpOMeXaHHilecKHx 

Ii n onynpo BoAHH KOBblX KmO'leH B aHartOrOBbLX KOMM YTaTopax 

KpaTKO paccMoTpeHbI H33HaqeHHe Ii KJIaCcHcpHKatlHR aHarIOrOBbl X 

K OMMYTaTOPOB, AHana30HbI H.3MepneMblx CHrHart08 . n pHBO.ll.RTCR mrn6o
nee Ba>KHble xap aKTepHCTI1KH 3neKTpOMeXaHHlfecKHX H n onynpOBO,D.tUI

KOBblX Kl1fOlJeH, YKa3blBatQTCR o6nacTH l1X npHMeHeHHR. PaccMo Tpellbl 

cnoco6b1 06"beJUlHeH1U1 KOMMyraTopOB. nOKa3aHa CBR3b Me>K.Il.Y nonDCOH 
n p o nYCKruUfR KaHana. MaKCHManbHOH CKOPOCTblO KOMMyrauHH H 4.HcnOM 

06'be,IU1HReMbI X KaHartOB. np" pa60Te C CHrHanaMH KH3Koro y p OBHR 

<50 MB peKoMennyeTcR Hcnonb30BaTb peneHHble, a B OCTMbHblX cny
4aFlX • HHTer panbHble KMOn-KOMMYTaTOPbl. 

Pa60Ta BMnonHeHa B Jla6opaTopHH BblCOKHX 3Hepndi OlifH1. 

Coo6~eHHe 06beAKHeHHOrO HHCTHTYTa ftAepKWX HccneAoaaHHR. ny6Ha 1984 

ITepeBOAO.C.BHHorpanOBoH 

Kryachko A.P. 13-84·846 
Pecularities of Applications of Electromechanical 
and Semiconductor Switches in Analog Multiplexers 

Applications and definitions of analog multiplexers, ranges of mea
suring signals are considered briefly. The most important characteristics 
of electromechanical and semiconductor switches and fields of their use 
are given. Methods of interconnection of mUltiplexers are discussed . Rela
tionships of channel bandwidth, maximum switching rate and a number 
of connected channels are considered. Relay multiplexers for low· level sig
nals <50 mY and solid-state CMOS multiplex.,,, in another cases are re
commended to use. 

The investigation has been performed at the Laboratory of High 
Energies, JINR. 
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