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Y CH1lHTen&-cp0pMHpOB8Tellb AilS! npelicpOBbiX K&Mep 

OnHCb!BaeTCSI yciWHTell&-cjlopMHpoearen& AilS! npeii<jloebiX KaMep, 

OT1lH"18!0IUIIHCSI OT npOTOTHflOB fiQBbiWeHHOii "'YBCTBHTellbHOCThlO, BBeAeHHeM 

,EIHcjlcjlepeHUHpOB8HIISI BXOIIHOT"O IIMflYilbC8, MeHbWHM 00Tpe6nemleM MOU!

HOCTH H KOJlH"'CCTBOM <llleMeHTOB, napaMeTpbl CXeMbi: BXOAHOC COfi}XJTHB

neHHe - 300 OM, nopol:' - 1,9 MKA, co6cTE~eHHOe "pynsmne" or PeHepa

TOpa TOK8 - 3,8 HC, fi0Tpe61I!i!CM8SI MOU!HOCTb 100 MBT/Kall, 

Pa6oTa BblfiOilHeHa B na6oparopHH BbiCOKHX <IHepl:'Hll 0115111. 

npenpHHT 06beAHHCHHOl:'O IIHCTHTyTa smepHblX HCCneAOBBHHii, lly6H8 I 978 

© 1978 06'bellHHeHHbli! HHCTHTyT SlllepHbiX HCCneJlOBBHHil [Jy6Ha 

B HaCTOJIII\eii pa6oTe onucblaaeTCJI ycunuTeJIL -<}lopMu
poaa TeJIL ~JIJI ~peii:4JOBbiX KaMep, JIBJIJIIOII\HHCJI pe 3YJILTa TOM 
ycoaepweHCTBOBaHHJI cxeMbl, onucaHHoii B pa6oTe It/ . 
OcHOBHble uenu Mo~u4JuKauuu - yaenuqeuue qyacTBHTeJIL
HOCTH, BBe~eHHe ~H~epeHUHPOBaHHJI BXO~HOrO HMflYJIL· 
ca/2/u ynpomeuue cxeMbl. 

Co~ep>Kamuii: qeTblpe u~eHTHqHbiX KaHana ycunuTeJIL-
4JopMHpOBaTeJIL nOCTpOeH Ha OCHOBe HHTerpaJILHOH CXeMbl 
"~u~epeuuuaJILHblii: npueMHHK" K500Jllll6/ 3~ llpuuuunu
aJILHaJI cxeMa ycuJIHTeJIJI npuae~eua ua puc. 1. 

PeJHCTopuo-~Ho~HaJI uenoqKa IRl, Dl, D2 I ua axo~e 
cxeMbl o6ecnequaaeT JamuTy ycunuTeJIJI oT npo6oea, Bbl" 
~ep>KHBaJI 6e3 noape~eHHJI TOK pa3pJI~a KOH~eucaTopa 

eMKOCTLIO 500 ncp, JapJI>KeHHoro ~o 3 KB. Y CHJIHTeJIL 
COCTOHT H3 ~BYX CeKUHH, pa3~eJieHHbiX CXeMOH~H~epeH
UHPOBaHHJI. llepBbiH KaCKa~ oxaaqeH napaJIJieJILHOH OTpH
uaTeJILHOH o6paTHOH CBJI3LIO no HanpJI>KeHHIO, B pe3yJIL· 
TaTe qero ero BXO~HOe conpOTHBJI~HHe ~ C yqeTOM Rl B 
uenH 3ali\HTbl - COCTaBJIJieT OnTHMaJILHOe 3HaqeHHe 
300 OM /4,~llapa4Ja,3Hb1H BbiXO~OH CHrHaJI nepaoro KaCKa~a 
no~aeTCJI ua axo~bl BToporo _ qepe3 ~ui}Mllepel.uupyiOIUHe 
uenoqKu I C2- R6 u C3- R7 /. c nocToJiuuoii: apeMeHu 
20 He*. BTopaJI ycunuTeJILHaJI ceKUHJI 'HMeeT K03~uuueuT 
ycuneHHJI - 120 u npe~cTaBJIJieT co6~i nocne~oaaTeJILHoe 
coe~uueuue ~ayx ~u~epeuuuaJILHbiX npueMHHKOB, oxaaqeu
HbiX ~JIJI CTa6HJIH3&UHH , pe>KHMa CHMMeTpuquoii: OTpHUa
TeJILHOH o6paTHOB CBJI3LIO no noCTOJIHHOMY TOKy. KoppeK-

* -3Ta BeJiaqaua MO>KeT _BapLBpOB&TLCJI B 3&BBCHMOCTB 
OT BCnOJIL3yeMOH K&Mepbl. 
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THpyro~aJI uenoq.Ka R12-C6 aae,neHa ,nnJI npe,noTapa~eHHJI 
BMCOKO'IaCTOTHOB reHepaUHH. BMXO,D;HOB CHrHan BTOporo 
KaCKa,na nocTynaeT Ha TpaH3HCTOpHyiO napy T1-T2, JIBllJIIO
~yiOCJI ,D;HCKpHMHHaTOpOM H «l>opMHpOBaTeneM CTaH,napTHMX 

cHrHanoa NIM. 
H3 cxeMLI, pa.nH e~ ynpmueHHJI H nHKBH,D;aUHH no,ncTpo-

e.K, HCKlliO'IeH .nucKpHMHHHPYIO~Hi TYHHenbHLIB .nuo.n I 11 . 
Pe3ynbTaTM pac'leToalsl H 3.KcnepHMeHTanbHLIX H3Mepe
HHi fiO.Ka3LIBaiOT, 'ITO 6LICTpO,neBCTBHe CXeMLI, OUeHHBaeMOe 
BellH'IHHOB C06CTBeHHOrO "rynJIHHJI", npH 3TOM npaKTH
'IeCKH He yxy.zuuaeTCJI. 06'bJICHJieTCJI 3TO TeM, 'ITO OCHOB
HOB BKna,n B C06CTBeHHOe "ryllJIHHe" BHOCHT HHepUHOH
HOCTb TpexKaCKa,D;HOrO yCHllHTellJI. HHepUHOHHOCTb *e ne
pe.KlliO'IaiO~ei napM Tl , T2 , cny*amei B onHcMaaeMoi 
CXeMe ,D;HC.KpHMHHaTOpOM, cy~eCTBeHHO MeHbWe. 

MHKpocxeMa nuTaeTCJI qepe3 oT.nenbHMi pa3BJI3LIBaiO
~i «t>unbTp R19 , C8 . ConpoTHBneHHe R19 BM6paHo c 
Ta.KHM pac'leTOM, 'IT06LI fiOHH3HTb ee HanpJI*eHHe fiHTa
HHJI .no 3,9 B H TeM caMMM yMeHbWHTb ycuneHHe, o.Ka-
3aaweecJI npH HOMHHanbHOM HanpJI*eHHH nuTaHHJI 6onbwe 
Ha 70rfo, qeM y ucnMTLIBaaweicJI Ta.K*e cxeMM MC 10216161 
jecnu a ycunuTene npuMeHJITb HHTerpanbHYIO cxeMy 
MC10216, TO R19 .non*Ho HMeTb 3Ha'leHHe 39 OM ,nnJI 
.nocTH*eHHJI HOMHHanbHoro HanpJI*eHHJI nHTaHHJI 5,2 B/. 

TaK )l(e, KaK H B yCHllHTene-«l>opMHpOBaTene /11, BBe,neH 
TeCTOBLIB BXO,D; ,D;llJI npoaepKH B KanH6pOBKH .KaHallOB pe-

rHCTpaUHH. , 
CxeMa ucnMTMBanacb Ha cTeH.ne npu noMo~ npJIMoy-

ronbHMX HMnynbCOB PTYTHoro reHepaTopa c .nnuTenbHOCTbiO 
20 HC, no,naaaeMMX Ha BXO,D; qepe3 pe3HCTOp MJIT-0,25-
3 KOM. llocne.noaaTenbHOe conpoTHaneHHe no3BOnJieT HMH
THpoaaTb reHepaTOp TOKOBLIX HMfiYllbCOB H yqeCTb ,nei
CTBHe napa3HTHMX eMKOCTeB Ha BXO,D;e /ne'laTHMX npoao,n
HHKOB, .nuo.noa/ Ha co6cTBeHHOe "rynJIHBe" cxeMM. Hanpu
Mep, fiO,D;.KlliO'IeHHe 3a~HTHMX ,D;HO,D;OB jcyMMapHOH eM
.KOCTbiO 3 n4J/ yBellH'IHBaeT BellH'IHHY C06CTBeHHOrO "rynJI
HHJI" Ha 0,4 HC, B TO BpeMJI KaK npH HCfiLITaHHH CXeMM OT 
reHepaTopa HanpJI)I(eHHJII2/ HX BKna,n He MO)I(eT 6LITb BM
JIBlleH. HC.KlliO'IeHHe COCTaBllJillO H3MepeHHe ypOBHJI nepe
KpeCTHLIX Haao,noK, r.ne curHanLI reHepaTopa no.naaanHCb 
Ha axo.n cxeMM Henocpe.ncTBeHHO, 6e3 nocne.noaaTenbHOro 
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pe3HCTopa. H3MepeHHB c nocne~oaaTenLHWM pe3HCTopoM, 
ocnafingiO~HM CHrHallLl reHepaTopa B 10 pa3, He COBCeM 
KOppeKTHhl H ~aiOT CHllLHO 3aHH:>KeHHWe pe3yllLTaTLI no 
CTOiKOCTH K nepeKpeCTHhlM HaBO~KaM, nOCKOllLKY B 3TOM 
cnyqae eMKOCTHoe "npone3aHne" nonHoro cnrHana reHepa
Topa cymeCTBeHHO npeBLIWaeT HaBO~Ky C BXO~a YCHllHTeml 
Ha coce~HHi KaHan. Bwxo~Hwe cnrHanw ycunnTeng no~a
aanncL ua ~pMnpoaaTenL co cTyneHqaToi nepe~aTO"'Hoi 
xapaKTepncTHKoi, HMeromuH: nopor 0,4 B. 

Ha puc. 2 noKa3aH rpal!lnK 3aBHCHMOCTH 3a~ep:>KKH 

awxo~Horo cnrHana ycunnTeng-~opMnpoaaTeng oT aMnnu
Ty~w BXO~HOrO HMnynLCa TOKa. KaK noKa3LIBalOT H3Mepe
HHB, BBe~eHHe ~HI!ll!lepeHIJ,Hpyro~ei u.enO"'KH C r !\ = 20 HC 

tJOa(HC) 
12 

iO 

8 

& 

Puc. 2. 1 - xapaKmepucmu
Ka co6cmeeHHozo "zyAJIHU.II" 
YCUAU111€AJI - ¢QpMupoeame
AJI; 2-- 1/la JICe 3G8UCUMOC1/Ib 
OAJI ycuAumeAH~ co6paHHozo 

4
3 4 5 fO 21} qo so tOO 200 

~~A) .Ha uHmezpaAbHoil cxeMe 
'Ol MC10216. 

tmccrlk) 
30 ,--------,-----,------,·----.---~-,----, 
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Puc. 3. 3aeucuMocmb epe
MeHu 80CC1/IQH06A€HUJI ycu
AU111€A.R- fPOPM'Jpo8a1/I€AJi 0111 
npeebJUJeHu.R nopoza exoo
HbiM CU2HQAOM (r -• oo ). a 

... 

I 
J 

npHBO~HT K yBellH"'eHHIO nopora Ha 70- 900/o H yMeHLWeHHIO 
rynJIHHB Ha 25--30%, no cpaaHeHHIO co cnyqaeM, Kor~a 

T -l ~ oc • no~ BpeMeHeM BOCCTaHOBlleHHJI /rpal!lHK 3aBHCH
MOCTH KOTOpOrO OT BellH"'HHLI BXO~HOrO CHrHana npHBe~eH 
Ha pUC. 3/ nOHHManaCL BellH"'HHa YWHpeHHJI BLIXO~HOrO HM
nynLCa ycunnTenJI no cpaaHeHHIO c axo~HhiM cnrHanoM, 
H3MepeHHaJI Ha ypoaHe 0,4 B, npu nocTOJIHHoi apeMeHH 
M~epeHu.npoaaHHJI r -• "" I C2 H C3paaHw 10 H<P/. 
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KPATKA.JI XAPAKTEPHCTHKA CXEMhl 

Bxo~Hoe conpoTHBneHne 
nopor 
Co6cTaeHHoe "rynJIHHe" 
YpoaeHL nepeKpecTHWX Haao~oK 
BpeMB aoccTaHoaneHHJI npu 
50-KpaTHoi neperpy3Ke (r ~~ .... "") 
noTpe6nJieMaJI MO~HOCT.b- , 

- 300 OM. 
- 1,9 MKA. 

- 3,8 HC. 
- He 6onee 0,150/o. 

- He 6onee 25 HC. 
- 400 MBm/KaH. 

Cne~yeT OTMeTHTL, "'TO npH HCnOnL30BaHHH MHKpo
CXeMW MC10216 co6cTaeHHoe "rynJIHHe" ycunuTenJI co
CTaBnJieT 4,9 HC, a noTpe6nJieMaJI M()ll{HOCTL- 480 MBIII/KaH. 

YcunnTenL-I!lopMHpoaaTenL ucnwTwaancJI c ~peil!loaoi 
KaMepoi, no KOHCTPYKU.HH H HanonHeHHIO COOTBeTCTByiO
wei onucaHHoi a. pa6oTaxl7,8/ .HcTO"'HHK (106 Ru t-106 Rh) 
noMeiUaJICJI Ha paCCTOBHHH 13,5 CM OT KaMephl H 6wn 
OT ~eneH KOllllHMa TOpOM TOnmHHOi 6 CM. KonnHMa TOp HMen 
OTBepCTHe (J 6 MM HanpOTHB CHrHanLHOi HHTH. Ha pUC. 4 
npHBe~eH rpa$HK 3aBHCHMOCTH 3~eKTHBHOCTH perHCTpa
li,HH ~-qaCTHIJ, HCTO"'HHKa OT noTeHIJ,Hana Ha CHrHaJILHOi 
npoaonoqKe KaMepw. Ha 3TOM :>Ke pHCYHKe noKa3aH rpa
l!lnK 3aBHCHMOCTH npOIJ,eHTHOi ~OllH O~HOBpeMeHHOrO cpa6a
TWBaHHJI ~BYX COCe~HHX KaHanOB. no HaWHM OIJ,eHKaM, 3TH 
~aHHWe COOTBeTCTBYIOT ypOBHIO B3aHMHhlX HaBO,li.OK Me:>K~y 
coce~HHMH cnrHanLHWMH npoaonoqKaMH ~pei~oaoi KaMepw 
3Toi KOHCTPYKU.HH Ha ypoaHe -1 o/o, H cornacyroTcJI c .n.aH
HLIMH pa6oTw /7/. Ha puc. 5 noKa3aHo apeMeHHoe pac
npe~eneHHe cHrHanoa c o~Hoi npoaono"'KH, CHJIToe npu 
noMomu apeMJI-aMnnHTY~Horo KOHBepTopa. B cneKTpe xo
powo BH~Ha nocne~OBaTenLHOCTL "ana~HH", nOJIBJlfiiO~HXCB 
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Puc. 4. 3aeucuMocmb 3f/J
f/JeKmueHocmu pezucmpaijuu 
(3 - t~acmuij (<) u ooHoepe
MeHHozo cpa6amb16UHU.R co
ceoHux KQHQA06 ( 7J) 0111 
n0111€HijUaAa HQ CUZHQAbHOU 
npoeoAot~Ke KaMepbl. IV 1.----:' 0. 

~~ [q t.S 16 n l8 Uc~B) 
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Puc. 5. BpeMeHHoe pacnpe
c)eAeHue cuzHaAoe c ooHou 
npoeoAot~Ku opeuf/Joaou Ka
Mepw, o6Ay'I€HHOU ny'IKOM 
{:3- 'IQC111Uij. 

H3- 3a pacceJIHHJI 3lleKTpOHOB Ha KaTOAHbiX npoBOllO'IKaX 

C waroM HaMOTKH 2 MM. "TeHb" OT KaTOAHbiX HHTeB AHa

MeTpOM 0, 1 MM CBHAeTellbCTByeT 0 xopoweB BpeMeHHOB 

pa3pewaroi.QeB CllOC06HOCTH, a HX BpeMeHHOB CABHr 

40 HC - HaXOAHTCJI B COOTBeTCTBHH CO CKOpOCTbiO ApeB:clJa 

50 MM/MKC. 
KoHcTpyKTHBHO qeTblpe ycunuTenJI-clJopMHpoBaTenJI pa3-

Meii.leHbl Ha ne'laTHOB nnaTe, pa3MepoM lll,5x90 MM
2
.Ha 

MHOrOKOHTaKTHbiH pa3'beM /KAMAK/ llOABeAeHbl BXOAbl 

ycunHTeneii: H nHTaHHe. BbiXOAbl H TeCTOBblii: BXOA Haxo

AJITCJI Ha npOTHBOllOllO~HOH CTOpoHe nnaTbl B BRAe pa3'be

MOB LEMO. 
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B 3aKlliO'IeHHe aBTOpbl C'IHTaiOT CBOHM ,IJ;OnroM Bblpa-

3HTb 6naroAapHOCTb B.1.A6neeBy 3a yqacTHe B H3Mepe

HHJIX c APeiiclJoBoii KaMepoii H B.H.KaKypHHOB 3a TexHH

qecKyro llOMO~b. 
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PyKonucb nocmynuAa e u3oameAbCKUU omoeA 
20 .RHeap.R 1978 zooa. 
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