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Baeneaue 

B nocnenaee BpeM!I CTBHOB!ITC!I BeCbM8 8l!:TyBnhHb!MH BOIIpOCbl p83p860TKR 

cxeM, cnoco6Hbix pa6oTaTb npu 6onhmHx 3arpyaKax H HMeiOmHx xopomHe apeMeBHble 

X8p8KTepHCTHKH. 3TO CBH38HO, C O!IHOl! CTOpOHbi, C TeHJteHUHefi I!.CIIOnh30B8HHH UpK 

uccnenoaaauu peJtKHx npoueccoa IIY'IKOB '18CTHU C MBKCHMBnhHO B03MOJKHOA 

HHTeHCHBHOCTbiO H, C Jtpyrol! CTOpOHbl, B03MOlKHOCTbiO perHCTp8UHH BpeMeBBbiM 

4>3Y cBeTOBbiX HMnynhcoa c 'IBCTOTSMH 6onee 100 Mru1 11 • 

B peanbHbiX ycnOBHHX pa60Tbl CIIHHTHnnHUHOHHbiX H qepeBB:OBCl!:HX C'I~'IRXOB 

H8 BbiXO!le 4>3Y H86UIOJt8eTCH !IOBOnbHO lllHpOKHA CUeKTp 8MUnHTyJt. 

/2/ 
KaK cnenyeT H3 , llUH CIIHHTHnn!!UHOHHOI'O C'I~T'IHK8 H8 A VP -56 C p83MepaMB 

CUHHTBnn!ITOpa 10 X 100 X 100 MM llpH perHCTp8UHH 
1T -Me30HOB lllHpHH8 H8 110-

nyBbiCOTe pacnpeneneHH!! aMnnnTyn OKB3biBBeTc!I paaaol! 40%. 

npu perBCTp8JtHH 1T -Me30H8 H3 ¢oTOK8TOJt8 Bbi6HB8eTC!I 80 !floTosneKTpOHOB. 

AMIInHTY!IHblll pa36poc, CB!I38HHblli TOIIbKO CO CT8THCTHKOl! Bbi6HB8HHH tPOToaneKTpO

HOB, COCT8Bli!IeT • 26%. KpoMe TOI'O, B IIIHpHHy 8MI1nHTY!IHOI'O pacnpeneneBHH 

HMrrynhCOB BHOC!IT BKnan ljlnyKTYBUHH ITOTepb HOHH3811HH H HeOJtHOpOJtHOCTH B CBe

TOBO!IBX. Bb!XO!IHble HMnynhCbl• 4>3Y C p83Hb!MH 8MIInHTY!IBMH HMeiOT p83HYIO Kpy

TH3HY H8p8CT8HHH ~pORTa HMnynhC8 H !IOCTHI'810T rropora 'IYBCTBHTenbBOCTH IIOpO

I'OBbiX yCTpOftCTB B p83Hb!e MOMeHTbl BpeMeHH. 

B nepBoM npn6naJKeRHH ljlpoRT aapncTBHHH MOJKRO annpoKCHMHpoBaTb npHMoil 

(pHC. 1), TOI'Jt8 pa3HOCTb BpeMeHH Cpa6aTbiB8HH!! BXO!IHOI'O YCTpOIICTB8 OT HM11Ynh

C8 c aMrrnHTynoli, paaaol! nopory, H HMrrynbca c aMrrnHTyuoll: A 6yneT paaaa: 
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rne u 

~ t = t ( 1 -
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A 
) . 

- nopor cpa6aTb!BaHHSI BXOAHOI'O ycTpOACTBa. 

TaxnM o6pa3oM, axonHoe ycTpoAcTBO (xax npaaano, npe.ncTaBnHromee co6oA 

OAHOBR6paTOp Ha TYHHenhHOM AHO.Ue) 6yneT Cpa6aTb1BaTb B pa3Hb!e MOMeHThl Bpe-

MeHH OT ABYX OAHOBpeMeHHb!X CH!'H8nOB C pa3Hb!MH aMnnHTy.UaMH. npa 3Ha'!HTenb,i. 

HOM aMnnHTYAHOM pa36poce ( A >> U BpeMeHHOil: pa36pOC COCTaBHT ~~ ., t !jl' 

JlnH coapeMeHHhiX speMeHHhiX ifloToyMHO>l<HTenell: t !jJ nelKHT B npe.nenax 

2 .;. ti HCeK, flOSTOMY pa36poc BpnMeH CpaoaTb!BaHHll BXOAHh!X ycTpOI!CTB He fl03BO

fll!eT KOHCTpyRpOB8Tb CXeMbl COBflaAeHHil: C BpeMeHeM pa3pelll9HHSI 2 T < 4 HCeK R 

100%-a!jJ!jleKTRBHOCTb!O, a B cny'!ae Bp9Mli-8MflnRTYAHblX npeo6pa30BaTenell: 3Ha'!R-

TenhHO yxyn!llaeT speMeHHoe pa3pe!lleHae. 

noHR)f{eHHe nopora cpa6aTb!BaHHll He KOMneHCRpyeT aMnflHTYAHb!l! pa36pOC, T.K. 

KpyTn:JHa HapacTaHI!H HMnynhCOB B Ha'!anhHOM y'!aCTKe yMeHbmaeTCSJ. 

KpoMP- Tore npH yMeHb!llennH nopora cpa6aTbiBaHHH 3Ha'!RTenhHO ycanasaeTCH 

BnRHHRe npeUHMnynhCOB H B03paCT8!0T 3arpy3KH nopOI'OBbiX ycTpOl!CTB myMOBblMI'I 

HMnynhCaMH ¢>3Y H tPOHOBhiMH HMnynhC8MH B cny'!ae pa60Tbl Ha ycKOpHTene. 

JlnH yMeHb!lleHHSI BnHHHHH aMnnHTYAHOI'O paa6poca Ha BpeMeHHOe p83pe!lleHHe 
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npHMeHHIOT nntjlcjJepeHUHpOBaHHe H ABOilHOe nmp!jlepeHUHpOBaHHe HMnynhCOB C 

¢>3Y. npn aTOM llOBb!lllaeTCSI KpyTH3Ha npo.nR!jl!jlepeHUHpOBaHHOI'O HMnynbca, a none-

lKeHHe TO'lKH nepece'!eHHH HYflll AO HeKOTOpOil: CTe!IeHH He 3aBHCHT OT aMIInHTYAhl. 

OnHaKo .nnH TO'!Horo ycTaHosneHHH rrono)f{eHHH aToll: TO'lKH Heo6xonaMo IIOHHlKaTh 

!IOpOr, 'lTD npHBOAHT It yBeflH'!eHH!O 3arpy30K H BfllfHHHSI rrpeAHMnyflhCOB. noaTOMY 

!IpH KOHe'lHOil Befllf'IHHe !IOpora BflRSIHHe aMIIflHTYil~Ol'O pa36poca OCTaeTCH. 
n /5,6,7/ 
~pyrue MeTOAbl KO~!l1eHC1ll!Hll BnJ!SIHHSl llMilnl!TyAHOT'O pa36pOCll npllHllll-

nllaflhHO npnMeHHMbl !Ip!i 3llT'py3KaX He 6onee 10° HMn/ceK If HC!I0flb3YIOTCSI B CXe -

MaX BpeMH-aM!IflHTYAHhlX npeo6pa30B8TOfleil:. 

ABTOpaMH IIpennolKeH HOBb!l! C!IOC06 KOM!IeHC8UHH BnHS!HifSI pa36poca 8M!IflJII-

TyA, OCHOBI3HHblil HB llpRMeHeHHH AHOilOB C HBKOIIneHHeM 38pHna. B pa6oTe O!IRCaH 

tjlopMHpOBaTenb, OCHOBBHHblll Ha STOM MeToUe, If npHBOilSITCH xapaKTepHCTHKif cxeM 

COBnaneHHil:, B KOTOpb!X HCnOnb3YIOTCSI pa3pa60TBHHb!e ~10pMHpOBaTenH. 
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Opaauan KOMrreacauaa 

PaccMoTpHM npocTeAmyro 6nox-cxeMy Hcnonh30BaHHSI naona 

snHSIHHSI paa6poca aMnnHTYA ( pac. I). BxonHhle HMrrynhChl, !jlopMa 

CTOTbl annpOKCRMRpOBBHa paBH06enpeHHhiM TpeyronbHHKOM, llOCTyn 

'IHTenb B npS!MOM HarrpaBneHHH Ha AHOA C HaKonneaHeM 3apS!na (1 

aaneplKKOA I 
3 

Ha JJ.H3 liOCTynaeT c!jlopMRpOBaHHbiA IIO aMnnHTYJ 

HMIIynbC o5paTHOl! IIOnS!pHOCTH. flpR T >> t 
3

, rne r - BpeMSI ~ 

HOCRTeneA B OS3e AROAa, BOCCTBHOBneaae ObpaTHOrO CO!IpOTRBneHI 

qepe3 BpGMSI t '" __.:2_, rne t -BpGMSI BOCCTaHOBneHRSI o6paTH a 

!n13 OTHOCRTenbHO Ha'lana C!jJOpMHpOBaHHOI'O RMnynhca 

a - 8MnnHTyna c!jlopMRpOB8HHOI'O HMnynhca. 

B !IpS!: 

npennonO)f{HM, 'ITO B !IpS!MOM Ha!IpasneHRR HMIIYflbC !IOCTyiiae• 

TOI'Jla p83HOCTb BpGMGHH 'Cpa6aTb!BaHHSI' .llH3 OT BXOAHOI'O HM!Iy 

aMrrnaTynoA U a aMrrnaTynol! A 6yneT rrporropuaoaanhaa paaaoc· 

.llH3 OT STHX HM!IyflbCOB, T.e. ~ t=t ( A - U ) , rne t - AflHTE 
H n H 

B TO )f{G BpeMH pa36poc BpeMeHR cpa6aTbiBaHRSI ¢opMRpOB8Teng ' 

!IflRTYAOA A COCTBBflSIGT: 

~~ 
0 

tri-O- u '~' -A-). 

TaxaM o6paaoM, 6ea orpaaa'!eHRH HMrrynhca, rrocTyrraromero 

aarrpasneaaa, 6yneT aa6monaTbCH rrepexoMrreacauall, T.x.6.t pacT(!T 

6bl rrony'IRTb ~ t • 11 t 0 , aeo6xonHM~ O'!esanao, orrpeneneHHbiM o6pa3c 

rrynhc, nocTyrraromRA Boll .llH3 B rrpl!MOM aarrpasneHRH. B rrepBbiX sapaa 

!llHX cxeM aa .llH3 RMIIYflbChl, !IOCTyrraromae OT !jJOTOYMHOlKRTeneA, AI 

H rrocTyrranu aa cxeMy, rronooayro npaae.neaaoa aa pac. 1. O.naax• 

X8p8KT9pRCTHXaMR o6na.naeT !jlopMRpORBTenb C KOMll9HC8UReA pa~ 

BaHHbiA B CXeMe TpOAHhiX COBna,neaaA, npe.ncTaBn9HHOA Ha pHC. : 

lif MliYflhCbl OT cf•OTOYMHOlKHTeneA AHcjxpepeHUHPYIOTCSI KOpOTK03l 

R orpaHH'IIIBBIOTCH !IO aMIInRTyne C nOMO!llb!O TpRrrepa UJMIITTa HB 

qepe3 Kacxan c o~meA 6aaon T
1 
orpaauqeaabl~ RMrrynhc TOKa no 

HoaeMII~HpOB8HHNI KOne6aTenbHblft KOHTyp. nepBaH OTpHUaTenbH 

cTyrraeT B rrpSIMOM aanpasneaaa aa .llH3 ( B xaqecTBe xoTopor 

2.ll503E). OonO)f{HTenhHaH rronysonaa, B03HHKaromaH !IO OKOH'!aHI 
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,... t = t ( 1 -
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A 
) ' 

r cpa6aTb!B8HRII BXOAHOrO ycTpOftCTBa. 

30M, axonaoe ycTpoltcTBO ( KaK npaanno, npencTaansuomee co6oA 

TynnenhHOM nnone) 6yneT cpa6aTbiBaTh B pa3Hbie MoMeHTbl ape-

oapeMeHHbiX Cl!rHB.IIOB C pa3HbiMR aMn.IIRTYA8MR. f1pR 3Ha'IRTe.llb,.:. 

pa36poce (A» U ) bpeMeHHO!t pa36pOC COCTaBHT l'.t ., t ljl' 

eHBhiX apeMenHbtX <jloToyMHOlKHTenelt t <!> nemRT B npeaenax 

OMY pa36poc BpC!MeH cpaoaTbiBBHRSI BXOAHbiX ycTpORCTB He Il03B0-

8Tb cxeMbi coenanennn c epeMeneM pa3perneHHH 2 r < 4 nceK H 

CTbiO, a B c.nyqae apeMSI-aMil.IIHTYAHbiX npeo5pa30BaTeneft 3Ha'IH-

apeMennoe pa3pernenne. 

nopora cpa68TbiB8HHil He KOMneHCHpyeT 8Mn.IIHTYAHbll! pa36poC, T.K. 

HHII HMllY.IlhCOB B H8'18.1lbHOM yqacTKe yMeHbiliOeTCR. 

0 rrpH yMeHblll81!HH nopora cpa6aTbiB8HHil 3H8'1HTe.llbHO yCR.IIRBaeTCil 

y.nhCOB H BOGpacTaiOT Garpy3KH noporOBbiX ycTpoftCTB wyMoBblMH 

Y R tPOHOBbiMH RMny.llhC8MH B c.nyqae pa60Tbi Hll yCKOpHTene. 

enn11 B.IIHRHHI! aMn.nnTynnoro pa36poca na apeMenaoe pa3perneaae 
;3; 141 

penunpoeanne H naollnoe nacjJ<flepenuapoaanae HMnynhcoa c 

IOBb!IllaeTCR KpyTH3H8 rrpOAHcPcjJepeHUHpOB8HHOrO HMilY.IlbCa, a 110.110-

eceqeHHSI nyn11 no neKoTopoA cTenenn ne GaBHCHT oT aMn.nHTYAhi. 

ycTanoaneHHil nonomeHHH aToA TO'IKH neo5xoAHMO nonamaTh 

yBe.IIH'IeHRIO 3arpy30K H B.IIHHHHI! npeAHMilY.IlbCOB. f103TOMY 

H'IHHe nopora B.IIRHHHe aMn.IIHTYAHOrO pa36poca OCTaeTCI!. 
/5,6,7/ 

KO~.Jllei!C11l!HII B.llllllHHil 0~11l.IIIITYAHOrO pcn6pOCO npllllllll-

Mbi npn 3arpy3Kax ne 6onee 10° HMrrlceK H ncno.nh3YIOTCH B cxe -

TYAHbiX npeo5pa3oBaTerrel!. 

pennomen HOBbiA cnoco6 KOMneacauaa B.IIHHHHSI pa36poca aMnni'I-

na npnMeaeann nnouoe c naKonneaneM 3ap11na. B pa6oTe onncaa 

CHOB8HHbil\ H8 3TOM MeToue, H !IpHBOUI!TCI! xapaKTepHCTHKH CXeM 

TOpb!X HCno.nh3YIOTCI! pa3p860T8HHbie ~10pMHpOBaTe.nH. 
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f1pHHUHil KOMneacaUHH 

PacCMOTpHM llpOCTeftiliYIO 5noK-cxeMy HCilO.Ilb30B8HHR AHOA8 A.IIR KOMneacaUHH 

B.IIHRHHS pa35poca 8Mil.IIHTYA ( pHC. 1). BxonHbie HMily.llhCbi, cjJopMa KOTOpblX A.lll! npo-

CTOTbl annpoKCHMHpoaaaa paaao5enpeHHbiM TpeyronhHHKOM, nocTynaiOT qepe3 orpann

'IHTe.nh B rrp!!MOM aanpaaneHHH Ha UHOA C H8KOil.lle HHeM 38p!!Aa ( llH3). C H9KOTOpoft 

38AepmKOft t 3 Ha llH3 nOCTynaeT ccjJopMHpOBaHHblft no aMil.IIHTyAe H U.IIHTe.nhHOCTH 

HMllY.IlhC o6p8THOI! llO.Il!!pHOCTH. npH r >> t 
3

, rue - Bp9M!I )!{H3HH H90CHOBHhTX 

HOCHTenel! B OB3e UHOAa, BOCCT8HOB.Il9HHe ObpaTHOrO COnpoTHB.IleHHII UH~ npOH3LAUeT 

qepe3 Bp9MSI l ,. _3L, rae I -BpeMSI BOCCT8HOB.IleHHSI o5p8THOrO COilpOTHB.119HH!I a 

~ OTHOCHT9.1lbHO H8'18.1la ccjJopMHpoBaHHOro HMny.nhCa B npS!MOM HanpaBneHHH, 

a - SMn.IIHTYA8 ccjJopMHpOB8HHOrO HMllY.IlbCa. 

I1pennonomHM, 'ITO B npSIMOM sanpaenenHH HMnynbc rrocTyrraeT 5ea orpaHH'IeHHH 

Toraa paaaocTh epeMeHH 'cpa5aTbiB8HHSI' llH3 oT exousoro HMnynhca c noporoaol! 

aMrrnnTynoA U H aMnnnTyuoA A 5yneT rrponopuaona.nhna paaaocTH aap11uoa n 6aae 

llH3 OT 3THX HMnynhCOB, T.e. !'. h•l ( A - U ) , rue I - U.IIHTe.llbHOCTh HMnynhca. 
H 11 H 

B TO JKe BpeMI! pa36poc BpeMeHH Cp868TbiB8HHI! ¢0pMHpOBaTe.ng OT HMrry.llhC8 C 8M-

nnHTYAOft A COCTaB.nSieT: 

l'.t 
0 

t.h(l- u 'I' -A-). 

TaKHM o6paaoM, 5ea orpasnqeaaSI HMnynhca, nocTyna10mero aa llH3 B npSIMOM 

HarrpaaneHHH, 6yAeT aa6niOA8TbCSI nepeKOMil9HC8UHII, T.K.6. I p8CTl!T 6biCTpee 6.t 0 , '·ho-

6bl nony'IHTb 6. I • l'.t0 , Heo5XOAHMO, 0'19BHAHO, onpeneneHHbiM 06p830M orpaHH'IHTb HM

ny.nhC, riocTyrra10mBA aa llH3 B rrp!!MOM Hanpasneaaa~ B rrepablx eapHaHTax KOMneacapy!O

mHx cxeM H8 llH3 HMilY.IlbCbl, ITOCTyna!OmHe OT cPOTOYMHOlKHTeneft, AH!flcjJepeHUHpOB8liHCh 

a rrocTynana aa cxeMy, nouo5Hy10 rrpaeeneuaol! aa puc. 1. 0AHaKo 6onee BbiCOKHMH 

xapaKTepHCTHKBMH 06naaaeT ljlopMHpOBBTenh C KOMfi9BC8UHeft pa35poca, HCfiO.Ilh30-

B8HHblft B CXeMe TpOftHbiX COBI18A9HHI!, np9ACT8B.Il9HHOI! H8 pHc. 2. 

i1MITY.IlbCbl OT q•OTOYMHOmHTeneft AHcjJcjJepeHUHpy!OTC!I KOpOTK038MKHYTb1M Ka5e.neM 

H orpaHH'IIlBBIOTCH no aMnnHTYAe c noMomhiO Tpnrrepa U.IMIITTa Ha Tll 11 unoua 11
1
. 

qepea xacKaA c oomeA 6aaon T 1 orpaHH~eHahrn HMnynhc TaKa nocTyrraeT aa cHnh

aoaeMn~HpoBaHHbll Kone6aTenhHbll! KOHTyp. nepea11 oTpauaTenhHaa nonyaonaa no

cTyrraeT B npHMOM HllllpaaneHHH H8 llH3 ( B K8'19CTBe KOToporo HCllO.Ilh30D8.11CR 

2nsoss>. rO.IIOmHTe.llbHaH llO.IIYBO.IIH8, B03HHK810maSI no OKOH'I8HRH HMITY.IlbCa TOK8 

~ 
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TpaH3HCTopa T 
1 

, 'paccacbiBaeT aapSIA' 11 npH onTHManhHOM non6ope HHnyKTHBHOCTH 

L
1 

MOMOHT 'cpa6aTbiBaHHSI' nH3 Marro 38BRCHT OT aMIIIIHTYAbl BXOnHOI'O CHI'HSIIa. 

D11on n
2 

orpaHR'IRBBOT IIOIIOlKHTOIIhHYIO rronyBOIIHY HB nH3. 

BpeMeHHbie AHarpaMMbi HMrrynhcOB na pa3HhiX aneMeHTax cxeMbi rrpHBOAOHbi 

H8 pHC. 3. 

C nH3 IIOIIOlKHTOIIbHbil\ HMIIYIIhC IIOCTyrraeT H8 onHOBH6paTop Tn2, L 2 , on. 

HMnynhCbi onuoBH6paTopa nnHTenhHOCThiO 1 aceK (lliHpHHa HB rronynonae) rrocTyrraiOT 

H8 3IIOM0HT OTGopa CXOMbl COBIIaneHHI\ Tn
3

, L 
3

, on
2

• i-1MIIYIIhCbl onHOBH6paTOp8 

oT6opa aarrycKaiOT onHoBH6paTop Tn
4 

L 4 11 qepea ycRIIHTOIIh T 2 T 3 rrocTyrraiOT 

H8 Bb!XOA CXOMbl. 

3aBHCHMOCTb Bp9MOHH cpa6aTbiB8HHSI BXOnHblX <jlopMHpOB8TOIIel\ CX9Mbl COBII8-

A9HHI\ OT aMIIIIHTYAbl H3MOpsmach H8 3II9KTpH'iOCKHX HMIIYIIhC8X, MlA9IIHpyiOMHX 

cpopMy HMIIYilbCa CUHHTHIIIISIUHOHHbiX C'i~T'iHKOB. <SipOHT HapaCTaHHSI HMIIYIIbCa COC

T8BIISIII 4 HCOK IIpH nnHTOilbHOCTH IIO OCHOBaHHIO "' ,}Q HCOK. 3aBHCHMOCTH BpOMOHH 

cpa6aTbiBaHHSI ¢opMHpOBaTOIISI OT aMIIIIHTYAbl C KOMIIOHCBUHOI\ pa36poca H 6e3 KOM

IIOHCaUHH IIpHBOA9Hbl aa pHC. 3. 

3arpyao'!Hble xapaKTepHCTHKH nponepSIIIHCh Ha reHepaTope r5-22. 

cl>opMHpoBaTenh, T.e. Tn; n2; T; Tn2; on, ycTOI\'IHBO pa6oTaeT OT nepHOAH

'!OCKH cneAyiOIUHX HMIIYIIhCOB C qaCTOTaMH AO 75 Mru. t.facTOTHbl9 xapaKTOpHCTHKH 

CX9Mbl COBIIaneHRI\ orp8HH'iHBaiOTCSI 3II9MOHTOM OT6opa H IIOCIIOAYIOlliHM cpopMHpOBB-
6 

T9Il9M. npeA9IIbH8SI 'i8CTOT8 nnSI nepHOAH'i9CKHX HMIIY.IIhCOB COCT8BIIS19T 5Q.]Q I'U. 

AMIIIIHTYAB CHI'HBIIOB aa BbiXOAe CC 1,5 B; UOIISipHOCTb IIOIIOlKHTOIIbHa!!. 

Eb!IIH nponeneHbl HCilb!TBHHSI CC H8 IIY'iK9 rr - M030HOB CHHXpOUHKIIOTpOH8 

nHn. CuHHTHIIII!!UHOHHbl9 C'!eT'I'IKH Ha ci>3Y XP 1020 c KpHCTannaMH 5 X 20 X 30 MM. 
I, 

KpHBb!O aaneplKaHHbiX COBIIaneHHI\ pa3pa60TaHHOll CXOMbl 6e3 KOMIIOHCaUHII, CHSITbl9 B 

TOX lK9 ycnOBHSIXI IlpHBOU9Hbl H8 pHC. 5 a B IIHHe!lHOM MaClliTa6e II Ha pHC. 56 B IIOIIY

IIOI'BpHcpMH'!OCKOM MaClliTa6e. l-13 cpaBHOHHSI IIpHB009HHblX KpHBblX BHnHo, 'ITO o6bl'IH8SI 

CX9M8 HMOOT KpyTH311Y CKIIOHB 1 HCeKfiiOpSinOK BOIIH'IHHbl CKOpOCTH C'ii:!Ta, a CXOM8 

C KOMIIOHC8UH91\ BMIIIIHTynHOI'O pa36poca 0,3 HCOKfiiOpSinOK B9IlH'IHHbl CKOpO<;:TH C'li:!Ta. 

YaenH'IOHHO KpyT113Hbl CKIIOHOB KpHBOI\ aanepJKaHHbiX COBIIaneHHI\, 0'19BHAHO, CBHA9-

T9IIhCTBY9T 0 pa6oTe MOX8HH3M8 KOMII9HCaUHH B peaiihHblX YCIIOBHSIX. EbiiiH TaKJK9 

CHSITbl KpHBbl9 TpOI\HblX COBIIaA9HBI! HB C'li:!T'IHKaX C cpOTOyMHOJKHT9IISIMH THII8 $3Y ...30. 

KpacTannbl 5 x 20 x 30 MM. KpaBaSI npaneneHa HB puc. 6. 
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B 3aKIII0'19HHe anTopbl nonh3YIOTCSI cnyqaeM no6naronapHTh T. 

c.~.nopoxoBOI'O, H.H.XonaHCKyiO, H.H.XoBaHCKOI'O 3a IIOMOlllb B 113 

TaJKe cxeMbl. 
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5. B.r.narrlliHH, B.I1.PbiK8IIHH, 3.UaceK. npenpHHT OHHH 13-2987 J 

6. R. Van Zurk, Nuclear Electronics 1Paris11963, 619. 

PyKOIIHCb IIOCTYIIHna B H3AaT9IIbCK~ 

4 OKTS16pSI 1987 rona. 
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, 'paccaCbiBaeT aapS!A' H UpH OIITHMarrhHOM IIOA5ope HHAYKTHBHOCTII 

58TbiB8HHSI' llH3 M8IIO 3aBHCHT OT 8MIIIIHTYJ:Ihl BXOAHOf'O CHT'Harra. 

H'IHBaeT IIOIIOlKHTOIIbHYIO IIOIIYBOIIHY Ha ilH3. 

,1e ):IH8rpaMMbl HMIIYIIbCOB aa pa3HbiX SIIOM8HT8X CX8Mhl IIpHB9A9Hbl 

no)KHTerrhHbill: HMrrynhc nocTynaeT Ha OllHOBH5paTop Til
2

, L 
2

, 011. 

BH5paTopa lliiHTOIIbHOCTbiO 1 HC9K (mHpHHa Ha IIOIIYBOIIHe) IIOCTyiiaiOT 

>Opa cxeMbi coananeHHll: Tll
3

, L 
3

, Oil
2

• YfMrrynhCbi O!lHOBH6paTopa 

IOT OAHOBH5paTop Til
4 

L 4 H qepea ycHrrHTerrh T 
2 

T 
3 

rrocTyrraiOT 

bl. 

CTb apeMOHH cpa5aTbiBaHH51 BXOAHhiX <)lopMHpOB8T9IIelJ: CX8Mbl COBrra

HTYilbl H3M9p51I18Ch H8 SI19KTpH'I9CKHX HMIIYIIhC8X, JI,,J:I9IIIIpy!OmHx 

a CUHHTHIIIISIUHOHHbiX C'li\T'IHKOB. ~pOHT HapacTaHH51 HMIIYIIhC8 COC

UpH lliiHTOIIbHOCTH ITO OCHOB8HHIO "' 10 HC9K. 3aBHCHMOCTH Bp9M9HH 

• opMHpOB8T8II51 OT 8MIIIIHTYAbi C KOMII9HC8UH9ll: pa36poca H 6e3 KOM

AOHbl Ha pHC. 3. 

hie xapaKTepHCTHKH npoaepHrrHCh Ha reaepaTope f5-22. 

Terrb, T.e. Til; il
2

; T; Til
2

; Oil, ycTOll:'IHBO pa6oTaeT OT uepnonn

Hx HMnynhcoa c qacToTaMH AO 75 Mru. <JacTOTHbie xapaxTepncTHKH 

Hll: orpaHH'IHBaiOTC51 SIIOMOHTOM OT6opa H IIOCII9!lYJOmHM ¢opMHpOB8-

6 
'hHall '18CTOT8 lli151 U9pHOAH'19CKHX HMII~IIhCOB COCT8BII519T 50,10 f'U, 

HaiiOB Ha BbiXOA9 CC 1,5 a; IIOII51pHOCTh IIOIIOlKHT8IIhH8!1, 

B91l9Hbl HCIIbiT8HHfl CC Ha IIY'IK9 rr - M930HOB CHHXpOUHKIIOTpOH8 

Hunoaabw c'!eT'II!KK ua ~3Y XP 1020 c xpncTannaMn 5 x 20 x 30 MM. 

8HHbiX COBII81l9HIIll: pa3pa50T8HHOil CX8Mbl 6e3 KOMII9HCaUHH, cJ51Tbl9 B 

x1 IIp11B81l0Hbl Ha pHC, 5 a B IIIIHOflHOM MaClliTa6e If Ha pHC. 55 B IIOIIY

M M8ClliT860. 113 cpaBHeHII51 IIpHBOilOHHhiX KpHBbiX BHAHO, 'ITO 00bi'IH851 

PYTII3Hy CKIIOHa 1 HC9K/rropHAOK B9IIH'IHHbl CKOpOCTH C'li\Ta, a CX9M8 

8MIIIIHTYAH0f'O pa35poca 0,3 Hcex/nopHAOK B9IIH'IHHbl CKOpO<;:TH C'li\Ta. 

TH3Hbl CKIIOHOB KpHBOI! 38A0pJKaHHbiX COBrraneHHI!, 0'19BHAHO, CBHA9-

a5oTe MexaHH3Ma KOMrreacaunH a peanhHhiX ycnoBHHx. EbmH TaKJKe 

poi!HWX COBrraneaHI! Ha C'li\T'IHKaX C ¢oTOyMHOlKHT8II51MH THIIa $3Y~0. 

20 x 30 MM. KpuaaSI npuaeneaa aa pnc. 6. 
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B 3aKrrJO'IOHHe aaTopbi rrorrh3YJOTCH cnyqaeM rro5naronapHTb T.A.AryAHHy, 

C.~.ITopoxoaoro, H.H.Xoaaacxyro, H.H.Xoaaacxoro aa IIOMOmh B H3MepeHHHX H MOH-

TaJKe CX9Mbl. 
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3, A.E.Bjerke, Q.A.Kems and T.A. Nunamaker 
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5. B.r.narrmua, B.Yf.PbiKanna, 3.Uncex. ITpenpHHT OI1JII1 13-2987 ily5aa 1966 r. 

6. R. Van Zurk, Nuclear Electronics1Paris11963, 619 . 

PyKOIIHCh IIOCTYIIHII8 B H3AaTOIIbCKHIJ: OTAOII 
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PHc. I. EnoK-cxeMa ¢·opMHpoBaTe11.11 c KOMneacarmei! BnHHHHH aMnnHTyaaoro paa6poca, 
JlH3 - J:IHOJ:I C H8KOnneHHeM 38pHJ:Ia. 
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Pac. I. E=NxoMa Oop~poao~M c xounouoooao• M ..... oMon~YA~~ poafipoca, 
.llH3 - llHOJl C II8K01IneHJiieM 38pSJJla. 

!! 

Jl[ 

Cx
eMa TpOJ!HbiX COBliBJleHJiiJ! c HC1I01Ih30BBHHeM .llH3 ll1IH KOMneacauJiiH BliH

PHC. 2. 

SJHHH aMnnHTYJlHoro paa6poca. 
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a) 
t 

0) 

l 
6) 

-

e) 

t 

d) 

t 

e) t 

BpeMeHnble nnarpaMMbi aanpsuKeauA ¢opMupoeaTens c KOMneacauuell enHHHH!I 
aMnnHTYJ:lHOI"'O paa6pOC8 BXO.QHbiX HMnynhCOB: 

a) "i~MnynbCbl OT CUHHTHnn!IUHOHHOI"'O C'I~T'IIIK8 HB BXO.Qe CXCMbl. 

1J min - MhHIIManbH8H 8MnnHTyna; 

U max - M8KCIIM8nbH851 aMnnnTy.Qa; 
U - nopor cpa6aTbiBBHHH T 11

1
; 

6) HMnynbC 118 Tll 1 OT A max ' 

e) HMnynbc aa Tll
1 

OT Amln, 

I"') TOK B KOnneKTOpHOI! uenu Tp8H311CTOpa T] OT BXO.QHOil: BMnnHTYJ:lbl U max' 

U - nopor cpa6aTbiBaHHH (~OpMHpoeaTens aa TyaaenbHOM nuone T11
2

. 
Itmtn ; I 1 max- tjlopMa TOKa B KonneKTopaol! uenu TpaH3HCTopa T 

1 
6ea 11H3 

u orpaHH'IHBaiOmero nHona 11
2

; 
n) TOK B KOnnCKTOpHOA !!Crill Tp8H311CTOpa T 

1 
OT BXO.QHOI! 8MnnHTYJ:lbl Umln; 

e) t J - MOMCHT cpa68Tb!BBHHH qoopMHpOB8HIIH 118 T 11
2

. 
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HCeK 
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HCeK 

Puc. 4. 3aBHCHMOCTb fl r - f ( U BX ) • 
"'J - q>opMHpOB8TCnb 6e3 KOMriCHCSUHH BnHl 

paa6poca; 
0 - cropMHpOB8TCnb C npHMCHCHHCM KOMne 

aMnnuTynaoro paa6poca aa llH3. 
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a) 
t --

0} 

-l 
6) 
-

U.4 L II I I I ,, t v i \ <: 

d) 

t 

e) t 
t2 t3 

llH81"P8MMbl HanpHJKeHHI! tPOpMHpOBaTeng C KOMfleHcannel! BfiHHHHH 
paa6poca BXOilHbiX HMfiYilbCOB: 

bl OT CllHHTHflfiHUHOHHOI"O C'IC\T'IHKa Ha BXO.Ile CXeMbi. 

- MhHHM8flbHHH 8MflfiHTy.lla; 

- M8KCIIMHflbH8SI HMflfiHTY.Ila; 

- nopor cpa6aTbiBBHIISI T n
1
; 

na T n I OT A max ; 

Ha Tll 1 OT A min ; 

KOnneKTOp!!ol! nena TpHH3HCTOpa T I OT BXOilHOl! 8MilfiHTYilb1 u max; 

- nopor cpa6aTbiBaHnH <~OPMl!poaaTcnH na TyHnenbHOM !lHO.Ile Tll
2

. 
~,!OpMa TOKa B KonneKTopaol! nenn TpanancTopa T 

1 
6ea JlH3 

II OI"pHHII'Il!BBIOIUCI"O JlHO)la Jl
2

; 

KOIIfleKTOpHol! nenn TpanancTopa T I OT BXOilHOI\ 8MflfiHTYilbl umln ; 

- MOMenT cpa6aTbiBannH <t·opMnpoaaniHI na TJI
2

. 
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Pnc. 4. 3aBHCHMOCTb {!,. r • f ( U BX ) • 

<:;J - q>opMHpOBaTeflb 6ea KOMileHCSUHH BfiHHHHH HMilfiHTYilHOI"O 

paa6poca; 

() - ¢opMnpoBaTenb c npnMeneaneM KOMneacaunn BfiHHHHH 

HMilfiHTYilHOI"O paa6poca Ha JlH3. 

11 



" I 

N 

fOOOO 

1000 

fOO 

• 
,, 

2f=5.6Hce~r D 

f[M} 
RK-102 

0,2 qt, 0,6 0,8 f,O 't,2 f,4 1,6 1,8 2,0 2,2 2,4 2,6 

Puc. 56. Kpueble aaaepJKSHHbiX coenaaeaull, KSK aa puc. 5 a. 
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N 
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fSOOO 

fOOOO 
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li 

l2f•t,5 IHceK 

2[=5.6 lHCeK 

0 0,2 O." 0,6 0,8 1,0 f,2 f,4 1,5 (8 1.0 2,2 2,4 2 

Puc. 5a. KpUBbie aaaepJKSHHbiX coerraaeauA. Cqi,\T'IHKH c nnacTH• 

TopaMR paaMepoM 20x30x5 MM, <f>oToyMHOlKHTenH XP 10: 
COBII8.Q9HUI\ C KOMII9HC8UUeA BnHHHHH 8MilnHTy.QHOrO pa; 

COBII8.Q9HUit 093 KOMII9HC8UUH BnHHHHn 8MllniiTy.QHOrO p8 
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1000 

fOO 

0,2 

D 

f[M] 
RK-102 

q't 0,6 0,8 t,O f,Z 1,4 f,6 !,8 2,0 2,2 ~~ l,6 

Pnc. 56. KpHBble 3aJleplKaHHbiX cosnaJleHHll, KaK sa pnc. 5 a. 

12 .. 

N 
20000 

fSOOO 

fOOOO 

5000 

fOOD 

li 

1~<·1,5 IHceK 

2[=5.6 IHCeK 

0 0,2 O,t, 0,6 0,8 f,O f,Z f,4 f,6 (8 2,0 2,2 2,4 2,6 

e u·n 
RK-f02 

Pnc. 5a. KpHBbie 3aJleplKSHHbiX cosnaJleanl!. C'!~T'IHKn c nnacTH'IecKHMII cunHTIIllllli-
TOpaMH pa3MepoM 20x30x5 MM, <jloTOYMHO:>KilTenn XP 1020. 1 - cxeMa 
COBUSJleHHI! C KOMneHCSUHel! BIIHliHHll SMllliHTYJlHOrO pa3opoca; 1J - CXeMa 

COBUSJleHHI! 6e3 KOMUeHCaUHH BIIHHHIHI SMllniiTYilHOro pa36poca • 

• 
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PHC. 6. KpHB8H COBUSAeHHII AnSI TpOI!HOI! cxeMbl C KOMUeHC8UHel! BnHSIHHSI aMnnHTYA

HOrO pa36poca. CuHHTHnnHUHOHHwe cq~TqHKH c nnacTaqecKHMH cuHHTHnnHTopa

MH pa3MepoM 20x30x5 MM, <l'oTOYMHOll<HTenH <1>3Y -30. 
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