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B, 3KCnepHMeHTaJILHLIX ycTaHOBKax C nponopuuoHaJILHLIMH KaMe

paMH, r,D;e HCilOJIL3yeTCJI cpaBHHTeJILH0 He60JILWOe ,'IHCJIO CHrHaJILHLIX 

npoBOJIOK / .D;O HeCKOJILKHX COTeH/, qacTO / 12.3/ npHMeHJleTCJI cxeMa BLI

BO,D;a HH<l>opMaUHH, B KOTopoii CHrHaJILI YCHJIHBaIOTCJI .D;0 JIOrH'IeCKHX 

ypOBHeH KaMepHLIMH YCHJIHTeJIHMH, a 3aTeM nepe,D;aIOTCH B 6JIOK perHCT

paUHH Bq Ka6eJIJIMH. C noMOIULIO 3THX Ka6eneii ocyiuecTBJIJieTcJI u 

3a,D;ep)KKa CHrHaJIOB, KOMileHCHPYIOIUaJI 3aiia3.D;LIBaHHe B cxeMe 4>opMHpo

BaHHJI CTpo6a. 

TaKaH cxeMa BLIBO,D;a HH<i>OpMaUHH OTJIHtJaeTCJI ·cpaBHHTeJILHOH 

npoCTOTOH, Ha,D;e)KHOCTLIO, o6na.D;aeT MepTBLIM BpeMeHeM,He 3aBHCHIUHM 

OT BpeMeHH 3a,D;ep)KKH. OCHOBHLIM ee He.D;oCTaTKOM HBJIHeTCJI rpOM03,D;

KOCTb JIHHHH CBH3H npH yBeJIH'IeHHH 'IHCJia KaHaITOB perHCTpauuu. 

KaMepHLIH ycHJIHTeJIL - <l>opMHpoBaTeJIL .D;JIH nponopuuoHaJILHOH 

'KaMepbI .D;OJI)KeH Y.D;OBJieTBOPJITb CJie,D;yIOIUHM Tpe6oBaHHJIM. 
' -c; 

1. O6ecne11uaaTL ycuneHHe curHanoa OT aen1 (1IHHLI nopJI.D;Ka 10 a 

.D;O JIOrH'IeCKHX YPOBHeii perHCTPHPYIOIUeii annapaTypLI. 

2. 0:MeTL MHHHMaJILHOe MepTBOe BpeMH /He npeBLIWB.IOIUee He

CKOJILKHX COTeH HCeK/' 'ITO Ba)KHO npu H3MepeHHJIX B YCJIOBHJIX 60JILWHX 

<t>oHOBLIX 3arpy30K. 

3. ,D;onycKaTL pa6oi:y B 60JILWOM' ,D;Hana30He' aMITJIHTY.D; BXO.D;HLIX 

CHrHaJIOB. 3TO Tpe6oBaHHe CBH3a~o C <l>nIOKTyauHJIMH HOHH3aUHOHHLIX 

noTepb B KaMepe, a TaK)Ke C H3MeHeHHJIMH ra30Boro ycuneHHJI B pa3HLIX 

TO'IKaX nnaTO no BLICOKOMY HanpJI)KeHHIO. 

4. O6ecne'IHBaTL IlO.D;aBneHHe HMITYJILCHLIX IlOMeX IlOJIO)KHTeJILHOH 

IlOJIJlpHOCTH, HaBe,D;eHHLIX co CMe)KHLIX npOBOJIOK. 

5. 0:MeTL 3aIUHTY OT B03M0)KHLIX HCKPOBLIX npo6oeB B KaMepe. 

Tlpu ucnonL30BaH.HH nponopuuo~B:JILHOH KaMepLI .D;JIJI u'36upa

TenLHoro 3anycKa ycTaHOBKH B MHOrOKaHaJILHOM yCHJIHTeJie Y.D;06Ho 

HMeTL BLIXO.D; "HJIH" C CHrHanoM, yKopoqeHHLIM .D;O HeCKOJILKHX ,D;eCJIT

KOB HCeK. 

... 
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Ilpnmi:mrnanhHa.a cxeMa ycnnHTen.a - dJopMnpoBaTem1, y,n;oBneTBo.,. 
p.HIOIQaH BhIIIIenepeqncneHHhIM Tpe6oBaHHHM, npHBe,n;eHa Ha PHC. 1. 

YcHnHTenb - dJopMHPOBaTenb COCTOHT H3 4 H,D;eHTHqHhIX KaHanoB, • Kam,n;wii H3 KOTOphlX HMeeT B CBOeM COCTaBe YCHilHTenhHYIO ceKQHIO 
/TpaH3HCTOphI T 1 + T 4 I, ,n;ndJdJepeHunpy10ui:y10 uenb / C 

5 
R 

12 
I, 

,ll;HCKPHMHHaTOP H BhIXO,ll;HOii dJopMHPOBaTenh Koop,n;mmTHOro KaHana 
/T 5 , T 6 /, yKopaqnBaIOIQYIO uenh KaHana "MJIM" / C R I HBhIXO,n;Hoii 
dJopMnpoBa Tenh "MJIM" /T 7 /. · . 

7 16 

Bxo,n;Hoe conpoTHBneHHe ycnnHTen» He npeBhIIIIaeT 100 OM/c yqe
TOM 3aIQHTHoro pe3ncTopa R 1 I. Bb16op TaKoro HH3Koro conpoTHBne
HHH nO3BOn»eT pa6oTaTb B IIIHpOKOM ,n;nana3OHe eMKOCTeii CHrHanhHhIX 
npoBonoK /nanpnMep, coe,n;mrn» napannenhHO ,n;o ,n;ec»TKa H 6onee 
npOBOilOK/. 3To ,n;aeT TaKme BO3MOmHOCTh CHHTh ycHnHTenH C KaMepbI 
H pa3MeCTHTh HX HaHeKOTOpOM y,naneHHH OT Hee. Ilpn 3TOM npOBOilOKH 
coe,n;HHHIOTCH co BXO,n;aMH KOaKCHanhHhIMH Ka6enHMH /pe3HCTOP R B 

1 
3TOM cnyqae 3aKopaqnBaeTc»/. 

YcnneHne cnrHana ocyIQeCTBn.HeTc» ycnnnTenhHoii ceKQHeii na 
TpaH3HCTOpax T 

1 
-f- T 

4 
• CeKQHH HMeeT TOKOBhIH BXO,ll; H noTeHQHanb

HhIH BhIXO,ll;. Me~acKa,D;Hhie coe,n;HHeHHH BHYTPH ceKQHH - nenocpe,n;cT
BeHHhie. 

,D;n» CTa6HnH3aQHH pemHMa BCH ceKQHH OXBaqeHa OTPHQaTenhHOH 
o6paTHOii CBH3hl0 no nOCTOHHHOMY Hanp»meHHIO. TpaH3HCTOpbl T 3 HT 4 

oxBaqenhI nocne,n;oBa TenhHOii HennHeiiHoii oTpnua TenhHOii o6pa THO ii 
CBH3hIO no HanpnmeHHIO cnrHana qepe3 pe3HCTOp R 9 H ,n;no,n;,D; 

3 
• Ta

Ka» o6paTHaH CBH3h paCIIIHp»eT aMnnHTY,ll;HhIH ,n;nana3OH ycHnHTen». 
Y CHnHTeilhHhie CBOHCTBa CeKQHH y,n;o6HO onHChIBaTb BennqHHOH, 

HMe10ui:eii pa3MepnocTh conpOTHBnenn» /"conpoTHBnenne_ nepe,n;aqn"/. 
BennqHHY conpOTHBneHHH nepe,n;aqn Rt Hee 3aBHCHMOCTh OT aMn

nHTY,ll;hl CHrnana Haii,n;eM C nOMOIQhlO 3KBHBaneHTHOii cxeMbl ycnnHTen» 
/pnc. 2/. 
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D ,u;nH KOMHaTHOH TeMrrepaTypLI OHO paBHO: 
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lb /3/ BHAHO, 'ITO c yeenH'leHHeM aMJIIlHTYAhl CHrHana ycnneHHe ._ ' 

ceKU.HH rra.z:i;aeT, 'ITO pacurnpneT o6naCTb aMIIIlHTYA, COOTBeTCTBYIOII.J.HX 

MHHHManhHOMY MepTBOMY epeMenn TpaKTa. Ha pnc. 4 en.z:i;no, 'ITO t M "' 

100-150 nceK na6nio.z:i;aeTcn .z:i;o lax "' 50 MKa. Ilpn .r:i;anhHeiirneM 

yeenH'-ICHHH BXOJJ;Horo TOKa TpaH3HCTOp T 4 HaChIII.J.aeTCH, '-ITO 6y.z:i;eT 

IIpHBOAHTh K yeenH'-leHHIO MepTBOro,BpeMenu. 

.IJ:ncKpHMHHaTopoM H BhlXOJJ;HhIM qJOpMHpoBaTeneM KOOPAHHaTnoro 

HMIIynhca cny)KHT TOKOBhIH KilIO'-l na TpaH3HCTopax T 5 HT 
6 

• To1<0Bh1ii 

Bhixo.z:i;noii cnrnan rro ypoBHHM cooTBeTCTByeT cTan.z:i;apTy NIM . Ha 

pnc. 4 JIOKa3aHO, KaK llIHPHHa t H H qJpOHT. tqi HMIIYilhCa na KOOPAHHaT

HOM BhlXOAC 3aBHCHT OT aMJIIlHTYAhl BXOJJ;Horo cnrnana. 

IlonO)KHTenhHhlll HMIIYilhC C KonneKTOpa 1 S , rrpoxo.z:i;H '-!epe3 

y1<opa'-lnBa101I.J.yIO u.errh C 
7 

R 16 , rro.z:i;aeTcn na 6a3y T 7 • Tpan3HCTOphI 

T 7 B Ka)KJJ;OM KaHane H 06II.J.HC .z:i;nH Bcex KauanoB AHOA D 5 H pe3HCTOP 

R 17 06pa3y10T TOKOBhie KnIO'-IH, qiopMnpyIOII.J.He HMIIynhc "HJUI". Ypoenn 

:noro HMIIYilbCa TaK>l(e COOTBeTCTBYIOT CTaH.z:i;apTy NIM 'ero HOMH-

uanhHa.H llIHpnna - 30 HCCK. 

Ilpn BbI6ope rrpnee.z:i;euuoro KO BXOAY rropora AHCKPHMHHaU.HH 

CTpeMHTCH paCllIHPHTh rrnaTO JqJqJeKTHBHOCTH - 3TO Tpe6yeT 
1
JIOHH)KCHHH 

rropora. Ho 3TO BeJJ;eT K ycnO)KHeHHIO CXeMhI, JIODhlllleHHIO_ Tpe6oBaHHH 

K JKpaunpoeaHHIO H pa3BH3KaM, yeenH'-IHBaeTCH HHTeHCIIBHOCTh llIYMO -

Boro C'-leTa 3a C'-ICT CJIOHTaHJihIX pa3p.HJJ;OB B KaMepe H BHCllIHHX HaBOAOK. 

Ha puc. 3 JIOKa3aHhl 3aBHCHMOCTH 3qlqJCKTHBHOCTH KaMepbl OT 

IIPHilO)KeHHOro uarrp.H)KeHHH IIpH pa3nH'-IHhIX rroporax AHCKPHMHHaU.HH. 

OTCIOJJ;a BHAHO, 'ITO IIPH rropore B 2-3 MKa llIHpnua rrnaTO COCTaBn.HeT 

OKono 500 B. B TO )Ke BpeMH rrpn TaKOH 'IYBCTBHTenhHOCTH ne Tpe6yeT

CH crreu.nanhHOro 3KpaHHPOBaHHH ycnnnTenH H B03MO)KHO HCIIOilh30BaHHe 

OAHOro pa3beMa ;:i;nn BXOJJ;HhlX H BhIXOJJ;HbIX cnriianoB. IllyMOBOH C'-leT 

6y.z:i;eT HaXOAHThCH B AOIIYCTHMbIX rrpe.z:i;enax / 41 • TaKoii rropor o6ecrre

'IHBaeTCH rrpn corrpoTHBneHHH rrepe.z:i;aqn ycnnnTenn R t = 400 KOM. 

B 3T0M cnyqae co6CTBeHHhlll qipoHT ycnnnTenhHOH ceKU.HH '6y.z:i;eT co

CTaBnHTh 40 HCCK. 

Ha pnc. 5 npnee.z:i;eHa 3aBHCHMOCTh 3a.z:i;ep)KKH pacrrpocTpaHeHHH 

CHrHana OT aMJIIlHTYAhl rrocne.r:i;Hero. Ha KPHBOH HaHeceHbl TaK)KC rpa

HHU.hl pa36poca 3a.z:i;ep)KKII rro pe3ynhTaTaM 3aMepoB Ha 40 KaHanax. 

Pa3HHU.a B 3a.z:i;ep)K1<:ax Me)KJJ;y KO0PAHHaTHhIMH BhIXOJJ;aMH H BhlXOAOM 

"Hilll" HeBenHKa n HaXOAHTCH B npe.z:i;enax yKa3aHHoro pa36poca. 

6 



.D:m1 no,n;aBJieHHH IlOJIO)KHTeJihHhIX HMilYJihCHhlX HaBO,ll;OK OT CMe)K

HhlX npoBOJIOK KaMepbl ycHJIHTeJib pa6oTaeT a pe)KHMe AB c KOJIJieKTOp

HhIM TOKOM TpaH3HCTOpa T 4 OKOJIO O' 5 Ma. 

3amnTa OT BXO,ll;HhIX HMilYJILCHhIX rreperpy30K npu HCKpOBhIX pa3 -

p11,n;ax B KaMepe ocymecTBJIHeTCH napanneJihHhIM ,ll;HO,ll;Hh!M orpaHH"lJHTe

neM R l D l D 2 • Ha MeCTe R l ny,.uue Bcero pa6oTaIOT o6beMHhie pe-

3HCTOph! /HanpuMep, TBO 0,125/. B KpaiiHeM cny,.rne MoryT 6LITh uc

nonLJOBaHhI nneHO'-IHhie pe3HCTOph! MJIT MomHOCThlO He Me Hee 0,5 BT. 

Pe3HCTOpbl MJIT MeHhllleii MOmHOCTH He BhI,D;ep)KHBaIOT MHoroKpaTHhIX 

npo6oea. 

YcHJIHTeJih - qiopMHPOBa'TeJih IlHTaeTCH HanpH,KeHHeM -12 BOJlhT, 

IlOTpe6nneMblll TOK - 105 Ma /Ha 4 KaHana/. 

BHellIHHH BH,ll; 4-KaHaJihHOro YCHJIHTeJIH - qiopMHpOBaTenn noKaJaH 

Ha puc. 6. 011 Bb!IlOJIHeH Ha nnaTe H3 .D:BYCTOPOHHero qJOJihrHpOBaHHOro 

CTeKJIOTeKCTOJIHTa, HMeIOmeii pa3Mepb! 162xl 10 MM. 

Jlumepamypa 

1. Yu. • V • Z a. n e. v ~ k. y e..t a..e. . NIM , v • 9 4 , 2 3 3 ( 1 9 7 1 ) • 

2.Z.Gu.z,i,k. e..t a..e.. JINR, EI-58!8, Vu.bna., 1971. 

a B.Be.4.tolu.ee,i, e..t a.l. IEEE T4a.n~. NS-18, No.2 (1971). 
4. IO.B.3a11eec1wii, B.,4.flewexouoe. OH.RH, P13-6114, ,4y611a, 1971. 

PyKOilHCh IlOCTynuna B H3,D;aTeJihCKHH OT,D;eJI 

9 OKTH6pn 1972 ro.n;a. 
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PHC. 1. IlpHHl(HilHanbHaH cxeMa 4-KaHanbHOro ycHnHTenn - q>OpMHpOBa
Tenn. 
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PHC. 2. 3KBHBaneHTHaH cxeMa ycHnHTenbHOH ceKIJ;HH. 
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PHC. 3. 3aBHCHMOCTh 3ciiqieKTHBHOCTH perHCTpaUHH OT BenHqHHhl npnno
)KeHHOro K KaMepe HanpH)KeHHH npH pa3nHqHbIX noporax ,ll;HCKPHMHHaUHH. 
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PHC. 4. 3aBHCHMOCTH MepTBOro BpeMeHH (t M) , lIIHPHHhl (tu ) H 
ciipOHTa ( t cp ) HMnynhca Ha KOOp,D;HHaTHOM ~hIXO,D;e OT aMilITHTY,D;hl 
BXO,D;Horo CHrHana / tM H3MepeHO C IlOMOIUhlO renepaTopa napHblX HM
nynhCOB; cliopMa BXO,D;Horo TOI<a IlOI<a3aHa B BepxHeii qacTH pncyHI<a/. 
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Pnc. 5. 3aBHCHMOCTh 3a.ri;ep)f(KH pacnpocTpaHeHHH CHrHana OT ero 
aMnnHTY.l(hl. 

Pnc. 6. BHenmnii BH.l( 4-KaHanLHoro ycnmi:TenH ~ · qiopMiipoBaTenH. 
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