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88E,llEHI-1E 

,lln~ OCy~eCTBfleHH~ HOpMaflbHO~ pa60T~ n~6oro 4HKflH4eCKOrO 
yCKOPHTefl~ C 4aCTOTHO~ MOAYfl~4He~ YCKOp~~~ero Hanp~meHH~ He
o6XOAHMa meCTKa~ CHHXpOHH3a4H~ BCeX YCTpO~CTB nHTaHH~ H yn
paeneHH~ reHepaTopa e~coKo~ 4aCTOTW c 4aCTOTDA MOAYfl~4HH. Ha 
ycTaHOBKe 11

<1>
11 OnOpHbte CHHXpOHMnynbCbl B~pa6aTbtBa~TC~ YCTpO~CT

BOM, meCTKO CB~3aHHbiM C BapHaTOpOM 4aCTOTbl. 3TH HMnynbCbl 
e Ha4ane KamAoro 4HKna ycKopeHH~ aanycKa~T reHepaTop 3aAep
maHHbtX HMnynbCOB /f31-1/. f31-1 <!JOpMHpyeT BpeMeHHble 3aAepmKH Afl~ 
HMnynbCOB BKfll04eHH~ H OTKfll04eHH~ reHepaTopa BbiCOKO~ 4aCTOTbl. 
8Kfl~4a~~H~ H OTKfl~4atO~H~ HMnyflbCbl, Bblpa6aTbtBaeMbte f31-1, Onpe
Aefl~~T Ha4ano H KOHe4 4HKfla YCKOpeHH~ H HCnOflb3ytOTC~ Afl~ yn
paeneH~~~HCT04HHKOM <I>YHK4HOHaflbHOro OnOpHOrO Hanp~meHH~ 
/H<I>OH/1 1 • 

H<I>OH Bblpa6aTbiBaeT nporpaMMy ynpaeneHH~ 6biCTPOAe~cTey~~HM 
aHOAH~M MOAYfl~TOpOM /M/, KOTOpbt~ BMeCTe C THpaTpOHHbiM Bbtnp~
MHTeneM /T8/ BXOAHT B COCTaB CHCTeM~ nHTaHH~ reHepaTopa Bbi
COKO~ 4aCTOTbl /f84/, npeAHa3Ha4eHHO~ Afl~ ci>OpMHpOBaHH~ aMnnH
TYAH0-4aCTOTHOA nporpaMMbl f84, OTKfl~4eHH~ ero BO BpeM~ o6-
paTHOrO XOAa 4aCTOTHO~ nporpaMM~ H npH npo60~X B pe30HaHCHO~ 
CHCTeMe. npeAYCMOTpeHa B03MOmHOCTb npH HanaAKe reHepaTopa 
BbtCOKOA 4aCTOT~, HaCTpO~Ke 84 CHCTeMbl H ee TpeHHpOBKe HCnOnb-
30BaTb reHepaTop aaAep~aHHbiX HMnynbcoe Afl~ ynpaeneHH~ f84 
npH nOMO~H CeT04HOrO MaHHnyn~TOpa. 

HacTo~~a~ pa6oTa noce~~eHa onHcaHH~ reHepaTopa aaAep>KaHHbtX • 
HMnynbCOB, KOTOp~~, KpOMe HMnynbCOB Afl~ ynpasneHH~ H~OH H Ma
HHnyn~TOpOM, Bblpa6aTbiBaeT TaKJKe HMnynbCbl, HCnOflb3yeMble npH 
H3MepeHHH aMnflHTYAH0-4aCTOTHbiX xapaKTepHCTHK 84 CH&TeMbl YCKO
PHTen~. 3aAep>KaHHbte HMnynbCbt MoryT 6~Tb npHMeHeHbt eo ecex 
YCTpO~CTBaX, Tpe6ytO~HX CHHXpOHH3a4HH C YCKOpHTeneM, - 3KCnepH
MeHTaflbHbiX, TexHonorH4eCKHx H T.n. Ha pHc. 1 npeACTaeneHa 6noK-
cxeMa ycTpO~CTB, ynpaen~eMbtX f3H. -

1. nAPAMETPW f3H CHHXPOUHKnOTPOHA 

8 Te4eHHe HeCKOflbKHX neT Ha CHHXP04HKflOTpoHe OHRH 3Kcnnya
THposanHcb 4Hcl>pOB~e reHepaTOpbt 3aAepmaHHbiX HMnynbCOB 1 <I>YHK4HO
HanbHa~ CXeMa KOTOpbiX npeACTaBneHa Ha PHC.2. 3TH CXeMbl 1 KpOMe 
3fleMeHT0'2'opMHpOBaHH~ B~?AHbiX HMnynbc'O'B:"[jonpnqHo OnHCaH~ 
B pa6oTe . . ~r ·~.,; , 
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PHc.l. BnoK-cxeMa ycTpoilcTB, 
ynpaan.ReMhJX reHepaTopoM 3ap;ep
JKaHHhJX HMnynbcoa /r3H/: HHC -
HCTQqHHK HMnynbCHOro CMe~eHH.R 
Ha p;yaHTe; rBq C-3neKT.-reHe
paTOp BbJCOKOH qaCTOTbl C -3neKT

pop;a; MAH - ceToqHblH MaHHnyn.R

TOP; M - aHOAHhJH Mop;ynHTop; 
H~OH - HCTOqHHK ~YHKUHOHanb
Horo onopHoro HanpHJKeHHH. 

CeT04H~H MaH~nyn,Top c~Hxpo~~KnOTPOHa npeAcTaBnReT co6oH 
T~p~CTOPH~H Tp~rrep a/, KOTOP~H B Ka~AOM nep~OAe MOAynR~~~ 
B036Y~AaeTCR BKn~4a~~~M ~MnynbCOM ~ B03Bpa~aeTCR B ~CXOAHOe 
COCTORH~e OTKn~4a~~~M ~MnynbCOM. np~MeH~TenbHO K 3T~M ycno
B~RM <!>OPM~poaaTenb BbiXOAHbiX ~MnynbCOB 6bJn B~nOnHeH Ha 6ase 
TpaHs~cTopoa ~ npeAcTasnReT co6oH TpexKacKaAH~H yc~n~Tenb. 

.r 
&ta'. 

PHc.2. CxeMa op;Horo KaHana 
f3H, pa6oTaamero Ha CHHxpo
UHKnOTpoHe: Kr I Mru - KBap
ueahiH reHepaTop Ha I Mru; 

nc - p;eKap;HblH cqeTqHK; III ' 
il2, il), il4 - ,IJ;eKa,IJ;Hhle nepe
KmoqaTenH. 

nepa~H ~ TpeT~H KacKaA~ 3Toro yc~n~TenR co6paH~ no cxeMe 
c o6~~M 3M~TTepoM ~ pa6oTa~T a pe~~Me Hac~~eH~R, BTDPOH Kac
KaA - 3M~TTepH~H noaTop~Tenb. B~XOAHDH c~rHan npeAcTaanReT 
co6oH npRMoyronbHbiH HMnynbc nono~~TenbHOH nonRpHOCT~ c aMnn~
TYAOH 50 B H AnHTenbHOCTb~ 250 MKC /npH HarpysKe 100 OM/. HM
nynbc~ cneAY~T c 4acTOTOH MDAYnR~~H. CxeMa <t>opM~poaaTenR He 
npeACTaaneHa a pa6oTe, TaK KaK He ~MeeT npHH~~n~anbH~x oco-
6eHHOcTeH. 

Aaa KaHana saAep~K~ nocTORHHO ~cnonbsoaan~cb AnR ynpaaneHHR 
MaH~nynRTOpOM, TpeT~H pa6oTan npeHMy~eCTBeHHO C reHepaTOpOM 
pacTR~KH /a pe~~Me ADYCKopeH~R npoTOHOB np~ noMO~H C -3neKT
PDAa/. 
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OcHOBHOH H pesepBH~H 6noK~ r3H o6ecne4~Ban~ npaKT~4eCK~ 
6e30TKa3HY~ pa6oTy MaHHnynRTOpa. AnR C~HXpOH~3a~~H 6~na AO
CTaT04Ha CTa6HnbHOCTb SaAeP~K~ +0,5 MKC, n03TOMY 8 Ka4eCTBe 
MacwTa6HOH 4aCTOT~ /cTa6~n~3~poaaHHOH KBap~eB~M pe30HaTOpOM/ 
Hcnonbsoaanacb 4acToTa 1 Mr~. 

2. nAPAMETPbl r3H C HJlbHOT04HOrO <I>A30TPOHA 

r3H Bblpa6aTbiBaeT ~MnynbCbl BKn~4eH~R ~ OTKnK>4eH~R H<I>QH, ~M
nynbCbl C~HXpOH~3a~~~, a TaK~e ~MnynbCbl BKn~4eHHR ~ OTKn~4eHHR 
ceT04Horo MaHHnynRTOpa npH HanaA04H~x pa6oTax. 3anycKaeTCR 
r3H' OnOpHbiM~ HMnynbCaMH, ~eCTKO CBR3aHHbiM~ C nono~eH~eM no
naTOK pOTOpa aap~aTOpa; 4aCTOTa cneAOBaH~R OnopH~X ~MnynbCOB 
TO~AeCTBeHHa 4aCTOTe MOAYnR~~~. 

nep~OA MOAYnR~~H B4 YCKOpR~~ero HanpR~eH~R MO~eT MeHRTbCR 
B npeAenax 1,6+3,0 MKC, n03TOMy MaKCHManbHOe BpeMR saAeP~K~ 
Bbl6paHO paBH~M 5 MC np~ M~H~ManbHOM ware nepeCTPOHK~ 1 MKC. 
AonroepeMeHHaR HecTa6~nbHOCTb saAeP~KH He npeBblwaeT +50 HC. 
3aAeP*Ka OTC4~T~BaeTCR OT nepeAHero <I>POHTa onopHoro ;Mnynbca. 

r3H COCTO~T ~3 Tpex HAeHT~4H~X KaHanoa, 8 Ka~AOM H3 KOTO
PbiX, Hesaa~c~Mo APYr OT Apyra, <t>opM~PY~TCR HMnynbc~ c peryn~
pyeM~M~ epeMeHH~MH saAeP~KaMH, a AanbHeHweM HCnonbsyeM~e AnR 
BKn~4eH~R, OTKn~4eHHR ~ C~HXpOH~3a~H~ pasn~4H~X C~CTeM. 

3. CXEMA r3H Ailfl CHJlbHOT04HOrO <I>A30TPOHA 

AnR CHnbHOT04HOrO <!>a30TpOHa 6~n paspa6oTaH r3H-2, 8 KOTO
poM ~cnonbsoeanocb 6onbwee Kon~4ecTao HHTerpanbH~x cxeM, a e . 
Ka4ecTae MacwTa6HoH 4acTOT~ - 4aCTOTa 10 Mr~ OT Kaap~eaoro · 
reHepaTopa.<l>yHK~~oHanbHaR cxeMa r3H-2 npeAcTaeneHa Ha p~c.3. 

CxeMa saAeP~KH npeACTaanReT co6oH nRT~pa3PRA7bt AeCRT~~ 
c4eT4HK, nocTpoeHH~H Ha fiase AeKaA K155 HE2 4 . 

B ~cxoAHOM cocTORHH~ Tp~rrep~ T1 , T2 , T 3, T4 ~ AeKaAHbiH 
C4eT4~K HaXOARTCR 8 nono~eHHH 11011

• HMnynbC CHHXpOH~3a~~~ ne
peBOA~T Tp~rrep~ T 1' T 2 , T 3 a nono*eH~e 11 111

, a TpHrrep T 4 
nepeXOA~T a nono*eH~e 11 111 4epes cxeMy coanaAeH~H H6, ecneAcTBHe 
3Toro 4epe3 Kn~4eay~ cxeMy H4 Ha c4eT4~K Ha4HYT nocTynaTb ~M
nynbcbl c 4aCTOTOH 10 Mr~. Bosepa~eH~e Tp~rrepoe T1 , T2 , T 3 
8 HCXOAHOe COCTORH~e / 11011

/ np0~3BOA~TCR ~MnynbCaMH C BbiXOAa 
cxeM coenaAeHHH H1, H2, H3 cooTBeTCTBeHHo. YnpaeneH~e cxeMaM~ 
coenaAeH~H·ocy~ecTBnReTcR c~rHanaM~ c TpHrrepoe AeKaAHOro c4eT-
4HKa 4epes rpynny AeKaAH~x nepeKn~4aTeneH. Ha exoAaX cxeM 
COBnaAeH~H B~COK~H ypoBeHb nORB~TCR TOnbKO nocne TOrO, KaK 
npoHSOHAeT HanonHeH~e c4eT4~Koe, onpeAenReMoe nono*eH~eM, 
a KOTopoe ycTaHoeneH~ nepeKn~4aTen~. TaKHM o6pasoM, Tp~rrepbl 
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CUHX. 

Bbl~.f !Jbi.X.2 8btX.3 

PHc.3, CxeMa TpexKaHaiTbHOro f3H-2~ UeK - oT
p;eJibHa.H nepecqeTHa.H p;eKap;a; UC - p;eKap;HbiH 
cqeTqHK; II I , I12, II3 - rpynnbi p;eKap;HbiX nepe
Kmoqa Tene:H. 

T1 , T 2 , T3 B03Bpa~a~TCR B HCXOAHOe COCTORHHe He OAHOBpeMeHHO, 
a e 3aBHCHMOCTH OT nono>KeHHR 11ceoero 11 nepeKJ1~4aTeJ1R, nocne 

eo3epa~eHHR nocneAHero H3 3THX Tpl1rrepoe IT 1 , T 2 , T31 B 11CXOA
HOe cocTORHHe Tp11rrep T4 4epe3 cxeMy coenaAeHI1~ H5 TaK>Ke nepe

XOAHT B HCXOAHOe COCTORHHe, H3 cnaAa B~XOAHOro Cl1rHana Tpl1r
repa T4 ~OpMHpyeTCR 11MnynbC AJ1R c6poca C4eT411Ka B 11CXOAHOe 
COCTORHHe, HTaK, BCR CXeMa r3H OKa3biBaeTCR B 11CXOAHOM COCTOR
H1111 11 >KAeT npi1XOAa 04epeAHOrO CHHXp011Mnynbca, 

3aAep>KaHH~e OTHOCI1TeJ1bHO CHHXp011MnyJ1bCa Cl1rHan~ $OPMI1py~TCR 
113 cnaAa BbiXOAHbiX c11rHanoe Tp11rrepoe T 1 , T 2 , T 3 • 

~eKaAH~H C4eT411K COCTOI1T 113 nRTI1 AeKaA, TaK >Ke, KaK paHee 
AJ1R CI1HXP0~11KJ10TpOHa, MHHHMaJ1bH~~ war 3aAep>KKH ynpaBJ1R~~HX 
HMnynbCOB AJ1R YCTaHOBKI1 11<1>11 Bbt6paH paBH~M 1 MKC, nepeaR AeKaAa 
I c6pac~eaeTcR e nono>KeHHe 119 111 cny>KHT AJ1R yMeHbWeHHR e 1 0 pa3 
HeCTa6HJ1bHOCTH epeMeHHOH 3aAep>KKH, KOTOpaR J1elKHT B npeAenax 

nepHOAa OAHoro Kone6aHHR 1100 Hcl Kaap~eeoro reHepaTopa, 
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~J1R ynpaeneHHR H<I>OH BKJ1~4a~~l1e 11 OTKJ1~4a~~He 11MnyJ1bCbl AOJ1>K
Hbl HMeTb CJ1eAy~~He napaMeTpbl: aMnJ1HTyAa +56; nepeAHH~ <!JpOHT 
~1 MKC; AJ1HTeJ1bHOCTb 11MnyJ1bCOB He J1HMI1TI1pyeTCR, HO, ecTeCTBeH
HO, He MO>KeT 6b1Tb 60J1bWe AJ1HTeJ1bHOCTH OAHOrO ~HKJ1a YCKOpeHI1R, 

<I>OpMHpOBaTeJ1H BKJ1~4a~HX H OTKJ1~4a~~HX 11MnyJ1bCOB COCTORT 

H3 AH<!J$epeH~HPY~~eA RC -~eno4KH, TpaH311CTOpHoro KacKaAa c o6-
~HM 3MHTTepoM 11 3MHTTepHOrO nOBTOpHTeJ1R, 

B CJ1y4ae He06XOAHMOCTI1 r3H MO>KeT 6b1Tb HCnOJ1b30BaH AJ1R ynpae
neHHR CeT04H~M MaHHnyJ1RTOpOM, ~R 3TOrO C$OpMHpOB3Hbl B~XOAHble 

HMnynbCbl AJ1HTe!lbHOCTb~ 300 MKC npH noMo~H ABYX npocTe~wHx 
HHBepTOpOB, ~pyrHe napaMeTp~ 3THX HMnyJ1bCOB, 3aBHCR~He OT 

KOHJ<peTHOH CXeMbl MaHI1ny J1RTOpa, e~e He on peAeneHbl, n03TOMy 3TH 
HMnynbCbl nOKa He RBJ1R~TCR pa604HMH, 

3AKI1104EHHE 

reHepaTOp 3aAep>KaHHbiX HMnyJ1bCOB lr3H-21 6narOAapR npi1MeHe
HH~ COBpeMeHH~X HHTerpaJ1bHbtX CXeM OTJ1H4aeTCR npOCTOTOH HaJ1aAKH 

11 KOMnaKTHOCTb~. Yeenl14eHI1e, e cny4ae Heo6XOA11MOCTH, 411cna 

KaHaJ10B 3aAep>KaHH~X HMnyJ1bCOB He Tpe6yeT npi1MeHeHI1R AOnOJ1HI1-
TeJ1bH~X C4eT4HKOB, 

HcnOJ1b30BaHHe COBpeMeHH~X HHTerpanbHbtX CXeM n03BOJ1ReT OTKa-

3aTbCR OT aHanorOBbtX CXeM 3aAep>KK11, KOTOpbtM npi1CY~I1 TaKI1e He

AOCTaTKH, KaK HeB~COKaR CTa6HJ1bHOCTb 3aAep>KKH, He06XOAI1MOCTb 
T~aTeJ1bHbtX H3MepeHHH npH nepeCTpOAKe 3aAep>KKH, TPYAHOCTH KO

AHPOBKH AJ1R nepeAa411 B 36M H ToA• 
MHoroneTHHe 3KCnnyaTa~I10HHbte 11CnbtTaHHR ~H$poeoro r3H Ha 

CHHXpo~HKJ10TpoHe OHRH noKa3aJ1H ero HaAe>KHOCTb 11 YA06CTBO e 

3KCnnyaTa~HI1, TaK KaK 11AeHTH4HOCTb pa6o4ero H AY6J1HPY~~ero ~ 
6noKoe no3eonReT npOH3BOA11Tb 3aMeHy 6noKOB 6e3 AOnonHI1TenbHoA 
nOACTpO~KH H no3TOMY 6e3 OCTCIHOBKI1 .YCKOpiHeJ1R, 

AeTOPbl 6naroAaPRT Jl.M.OHH~eHKo, B.n.~MI1Tp11eacKoro 11 B.H.~a

HI1noea 3a BH11MaH11e K pa6oTe. 
B npo~ecce HanaAK11 11 3KcnnyaTa~l111 6biJ1 BHeceH PflA npeAJ10>Ke

HH~, HanpasneHHbiX Ha nOBbiWeH11e HaAelKHOCTI1 pa60Tbl 11 YA06CTBa 

o6cny>KI1BaHI1R r3H. ABTOpbt npi13HaTe!lbH~ COTPYAH11KaM OTAeJ10B Ho• 
BbtX yCKOPI1Tene~ 11 CI1HXpO~HKJ10TpOHa Jla6opaTOpl111 RAePH~X npo6neM, 

CAenaawHM MHoro ~eHH~x 11 none3HbtX 3aMe4aHI1~. 
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HeT JIH npo6eJioB B Bametf 6H6JIHOTeKe? 
Bbl MOlKeTe nOJIY411Tb no nO<!Te nepe'IMCJieHHble HMlKe KHMI'M, 

eCJIII OHII He 6b1JIM 3BKB3BHbl paHee. 

,11.1,2·8405 TpyAJol IV Me•AYB&po)l)lorocaunouy· 
M& DO .. 3BIIe BWCOIIB:I 3Beprd B 3118 • 
ueayapawx 'I&CTBJl. Bapaa, 1974. 

P1,2·8529 

,11.6·8846 

,11.13·9164 

,11.1,2·9224 

,11.·9920 

,11.9·10500 

,11.2·10533 

,11.13·11182 

,11.17·11490 

,11.6•11574 

,11.3·11787 

,11.13·11807 

,11.1,2·12036 

P18·12147 

TPYAW Meqya&po)l)lol IDIIOIIW·ceua· 
Up& MOIIOAJol:l Y'IBBW:I, AKTY&n•awe 
Dpo6neMW .. 3BJCB 3118M8BT&J)IIW:I 'l&C· 
TBJl. Cou, 1974. 

XIV coae~~~&aae no BAepaol cne11Tpo· 
CIIODBB B TeOpBB HAp&. ,IJ.y6aa, 1975. 

Meqyaapouoe COB8UI&BBe DO MeTO • 
ARlie DPQBOIIO'IKW:I II&Mep.,IJ.y6aa,1975. 

IV MeqyaapoABwl ceuaaap DO Dpo· 
611eM&M .. 3BICB BWCOIIB:I 3Beprai.,IJ.y6· 
B&, 1975. 

TpyAJol MeqyaapoA&ol ~<oK41epeallB& 
DO 836p&&BWM BODpOC&M CTpyKTypw 
BApa. ,ll.y6aa, 1976. 

TPYAW II C&MD03ayua no JConeJCTaa· 
BWM MITOA&W YC1Copeaaa.,ll.y6aa, 1976. 

TPYAW X Meqya&PQABOI WICOJIW 
WOIIOAW:I y'le&W:I no .B3BJC8 BWCOICB:I 
l&epral. lilaJCy, 1976. 

TPYAW IX MeqyaapoA&oro cawno· 
3BYW& DO BAepaol llleJCTpOKBJCe. Bap· 
8&, 1977. 

TpyAW Meqyaapouoro cawnouywa 
DO B36p&KBWM Dp06118M&M CT&TBCTB· 
'IICJCOI We.I&BIU<B. ,IJ.y6aa, 1977. 

C6op&BII &BKOT&JlBI XV COB8UI&BBB DO 
BAepaol CDeiCTpoCJCOnBB B Teopaa BA" 
pa. ,ll.y6aa, 1978. 

TpyAW Ill Meqy&&PQABOI WIIOIIW DO 
aeiTpoaaol •BlBIIe. Anywya, 1978· 

Tpy AW Ill Meqyaapouoro coae • 
UI&BBB Do Dponopuo•a.n•aww a Apel· 
tc>awu JC&Mepau. ,ll.y6aa, 1978. 

TpyAW Yl BcecoJ03aoro coaewa· 
RBB DO YCICOpBT811BM 3&pBll<eRBW.I 
'l&CTBQ. ,ll.y6aa 1978. /2 TOW&/ 

TPYAW V MeqyaapoAaoro ceua· 
aapa no Dpo6neuaw ••laJCa awco· 
JCBX lBepral. ,ll.y6aa 1978. 

TPYAW Ill coaelll&Baa Do BCDon•· 
30BaBBIO BAepao··Bl.'IBCJC&X we· 
TOAOB AIIB pemeaaa B&Y'IBO·Tex· 
BB'IBCIIB.I B B&pOABO.I03BICT88B· 
BW.I 38A&'l. 

2 p. 05JC. 

2 p. 6011. 

1 p. 90 "· 

4 p. 20 "· 

3 p. 60 II. 

3 p. 50"· 

2p. 5011. 

3 p. 50 II. 

5 p. 00 II. 

6 p. 00 II. 

2 p. 50"· 

3 p. 00 IC. 

6 p. 00 II. 

7 p. 40 II. 

5p.OOJC. 

2p.20 lt. 


