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~on6Hnoo f.B. HAP· 9- 80-102 

Annaparypa CHHXPOHH38~HH H KOMMyTaTOp 8H8nOrOBWX 
cHrHanoe ronoeHoro o6pas~a ycKOPHTenA CHnYH~-2 

OpeACTaaneHW CTpyKTYPHWe CXeMW ycTpOHCTB, KP8TKOe onH
C8HHe H OCHOBHWe xapaKTepHCTHKH 6nOKOB , BWnOnHeHHWX B CTaH
Aapre KAHAK. Annaparypa ocy~ecranAer CHHXPOHH3a~H~ pa3nH4-
HWX CHCTeM yCKOPHTenA C 38AaHHOH 4aCTOTOH H BpeMeHHOH 
nocneAoaarenbHOCTb~. OapannenbHaA opraHH38~HA nocrpoeHHA 
cHcTeMW no3aonAer y eenH4HTb 4Hcno KaHanoa 3anycKa, a raK*e 
C nOM~b~ nporpaMMW Ocy~eCTBnftTb ax~--- - HPOBKY 
onpeAeneH ..... " ~-·- 3 492/2- 00 np o Ha~HOHHWX 
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B HacroR~eH pa6ore npHBOAHTCR onHcaHHe annaparyp~ CHHXPOHH
aa~HH CTeHAOBOH YCKOPHTenbHOH ycraHOBKH CHflYHA-2 / 1/ H MHOro
KaHanbHOrO KOMMyTaTOpa aHanorOB~X CHrHunOB KOHTpOnR CHCTeM 
ycKOPHTenR. KoHCTPYKTHBH~e H HeKorop~e npHH~HnHanbH~e ornH4HA 
ycKopHrenA CHnYHA-2 or HH~eKropa KonneKTHBHoro ycKOPHTenA rR
~en~x HOHoe CHnYHA 121 , a raK~e 3KcnepHMeHranbH~H xapaKrep 
ycraHOBKH e 3Ha4HrenbHOH creneHH onpeAenHnH HanpaeneHHe AaHHOH 
paapa6oTKH. 

1. AnnAPATYPA CHHXPOHH3AUHH 

OcHOBH~M HaaHa4eHHeM annaparyp~ RBnRercR CHHxpoHH3a~HR 
TeXHOnOrH4eCKHX CHCTeM ycraHOBKH, CHCTeM KOHTpOnR H AHarHOCTHKH 
C 3aAaHHOH 4aCTOTOH B onpeAeneHHOH epeMeHHOH nocneAOBarenbHo
CTH. 

Annaparypa e~nonHeHa e cTaHAapre KAHAK H BKn~4aer e ce6R 
cneAY~He 6nOKH /pHC. 1/: 

1. 6noK CHHXPOHMnynbCOB 6C. 
2. Pa3MHO~Hrenb HMnynbcoe PH. 
3. Keap~eB~H reHeparop TaKTOBOH 4aCTOT~ r. 
4. 6nOKH ~H~pOBOH 4eT~pexKaHanbHOH 3aAeP~KH 4Un3. 
5. 6nOKH ~H~POBOH BOCbMHKaHanbHOH 3aAeP*KH 8Un3. 
6. 6nOKH HaHoCeKyHAH~X 3aAep*eK 63. 
7. YcHnHrenH-~PMHpoearenH Y-8. 
8. KoHrponnep py4HOH nporpaMMHpyeM~H KPn. 

CHrHan~ o6~ero crapra, e~pa6ar~eaeM~e 6noKOM CHHXPOHMnynb
coe 6C, pa3MHO*a~rcR PH no 4Hcny KaHanoe H noAa~TCR Ha BXOA~ 
6no Koe ~H~poe~x nporpaMMHpyeM~x aaAeP*eK. YnpaeneHHe Ka*A~M 
KaHanOM OCy~eCTBnAeTCR 6noKaMH ~H~POB~X /4Un3 HflH 8Un3/ H HaHo
ceKyHAH~X /63/ aaAeP*eK. CHHXPOHMnynbc~ c e~xoAa 6noKOB saAe p~cKH 
nocryna~r Ha ycHnHrenH-~PMHpoearenH Y-8, KOTOp~e ~PMHpy~T 
HMnynbC~ 3anycKa AnR KOMMyTHpy~HX 3neMeHTOB CHCTeM yCKOPHTenR, 
cxeM ynpaeneHHA H AHarHOCTHKH. YnpaeneHHe 6noKBMH un3, 6C npo
H3BOAHTCR KoHrponnepoM KpeHra KPn no KOMaHAaM KAMAK . Ha6op 
KOMaHA~ /HOMep 6noKa, cy6aApec, ~YHK~HR, AaHH~e/ OCy~eCTBnReTCR 
C B~HOCHOrO nynbTa ynpaBneHHR nY, H HH~OpMa~HR NAF H COCTOA-
HHe R , W , Q , X WHH oro6pa*a~rcR Ha 3KpaHe reneBH3HOHHoro 
npHeMHHKa TB. 0AHOepeMeHHO Ha 3KpaHe no ~YHK~HH 4TeHHR F (0) 
npeACTaBnR~TCR COCTORHHR n~6wx ABeHBA~aTH perHCTpOB. 
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C 1-1 C T E M bl YCKOP~TEnA 

PHc. 1. 6noK-cxeMa annapaTyp~ CHHXPOHH3a~HH 
ycKopHTenR CHflYHA-2. 

HanH4He o&qero CTapTa AJlR BCeX Un3, o6utero KBap~eeoro reHe
paTopa TaKTOBO~ 4aCTOT~ noe~waeT T04HOCTb H CTa6HnbHOCTb HHTep
eanOB BpeMeHH B~AeP*KH H, 4TO OC06eHHO Ba*HO AJ1R HaHOCeKYHA
H~X yCKOpHTene~, pewaeT npo6neMy A*HTTepa CHHXPOHMnynbCOB BO 
seeM AHana3oHe perynHpoeaHHR eenH4HH 3aAeP*KH. napannenbHOe 
nocTpOeHHe annapaTyp~ CHHXPOHH3a~HH n03BOnReT yeenH4HTb 4HCnO 
KaHanOB nyTeM yeenH4eHHR 6nOKOB Un3 H OpraHH30BaTb C nOMOIJtb~ 
nporpaMM BKn~4eHHe H 6nOKHPOBKy onpeAeneHH~X KaHanOB B 3aAaHHOH 
nocneAOBaTenbHOCTH. 8 ~enRx CHH*eHHR TennoB~X H paAHa~HOHH~X 
Harpy30K CHCTeM yCKOPHTenR AJ1R CHHXPOHH3HPY~uteH annapaTyp~ 
BBeAeH pe*HM pa60T~ 11cep~R - B~AeP*Ka11 • 4HCnO cpa6aT~BaHHH 
yCKOpHTenR H HHTepean B~AeP*KH 3aAaeTCR onepaTOpOM, 

HH*e OnHC~Ba~TCR OCHOBH~e xapaKTepHCTHKH OTAenbH~X 6nOKOB 
annapaTyp~ CHHXPOHH3a~HH. 

6nOK CHHXpOHMnynbCOB 

6noK CHHXPOHMnynbCOB 6C B~nonHReT CneAY~He $yHK~HH: 
a/ npOH3BOAHT npHBR3Ky CHrHanOB 06utero CTapTa K Hyn~ $a3~ 

nHTa~uteH ceTH; 
6/ onpeAenReT 4aCTOTy noeTopeHHR cHrHanoe o6utero cTapTa; 
e/ 3aAaeT pe*HM pa6oT~ annapaTyp~: pa3oB~H, Henpep~BH~H, 

11cepHR - B~AeP*Ka11 ; 
r/ 3aAaeT HHTepean~ B~AeP*KH H cepHH. 
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PHc. 2. CTpyKTYPHaR cxeMa 
6noKa CHHXPOHMnynbCOB. 
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YnpaeneHHe 6noKOM npoH3Bo- 7 
AHTCR KaK no KOMaHAaM KAMAK, P 
TaK H epy4Hyl0. CTpyKTypHaR A 
CXeMa yCTPOHCTBa npHBeAeHa Ha n 
PHC. 2. CxeMa npHBR3KH npo~-13- b 

BOAHT CHHXPOHH3a~HIO Cpa6aT~

BaHHR 6nOKa CHHXpOHMnynbCOB 
c HyneM $a3~ nHTa~uteH ceTH . 
Aanee cHrHan nocTynaeT Ha 
cxeMy ynpaenReMoro AenHTe
nR 4aCTOT~. EcnH 6noK pa6o
TaeT B Henpep~BHOM pe*HMe, 
TO HMnynbC~ HenocpeACTBeHHO 
4epe3 cxeMy nponycKaHHR no
Aa~TCR Ha B~XOAHOH ¢oPMHpo
BaTenb. B pe*HMe "cepHR -
B~AeP*Ka" CHrHan c npeo6pa3o
eaTenR 4acToT~ nocTynaeT Ha 
CXeM~ C4eT4HKOB 3aAaHHR 
B~AeP*KH H CePHH. 

K 
A 
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nocneAOBaTenbHOCTb~ pa60T~ C4eT4HKOB ynpaBnReT CXeMa KOMMy
Ta~HH. Ha BpeMR pa60T~ C4eT4HKa B~AeP*KH npOHCXOAHT 6nOKHpOBKa 
cxeM~ nponycKaHHR. 

OcHOBH~e TexHH4eCKHe AaHH~e 6C: 

4aCTOTa cneAOBaHHR nyCKOB~X HMnynbCOB: 

AnHTenbHOCTb cepHH HMnynbcoe 
c waroM 1 c 

AnHTenbHOCTb B~AeP*KH 
c waroM 1 c 
c waroM 10 c 

YpoeeHb B~XOAH~x CHrHano e 
COOTBeTCTByeT CTaHAapTy 

AnHTenbHOCTb B~XOAH~x cHrHano e 

6noK e~nonHReT o5utHe KoMaHA~ KAMAK 
KoHcTpyKTHBHOe HcnonHeHHe 6noKa 

100 r~. so r~. 25 r~. 
10 r~ . s r~. 1 r~. 
pa3oeaR 

OT 1 AO 9 C 

OT 1 AO 9 C 
OT 10 AO 90 C 

N1M 

~ 200 HC 

Z ,C . I 
MOAYnb 2M 
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UH$poa~e nporpaMMHpyeM~e 3aAeP*KH 

UH~poa~e nporpaMMHpyeM~e 3aAeP*KH HMnynbCH~x CHrHanoa THna 
4Un3131 H 8Un3 14/ onpeAenR~T apeMeHHoe nono*eHHe nycKoa~x cHr
Hanoa CHCTeM yCKOPHTenR. npH C03AaHHH 6nOKOB 3aAeP*KH HCnOnb-
30BanCR MeTOA cpaBHeHHR 4HCen l5~ noKa3aHHe CHHXPOHHOrO C4eT-
4HK8 a 6noKe cpaaHHBaercR c A8HH~MH e perHcrpax KaHanoe. 
npHMeHeHHe 06~er0 KBap~eBOrO reHepaTOpa BpeMeHHbiX MeTOK H 
CTp06HpOB8HHe TaKTOBO~ cepHe~ TpHrrepOB cpaaHeHHR 8 Ka*AOM 6nOKe 
CHH*a~r Hecra6HnbHOCTb apeMeHHOro nono*eHHR nocryna~~Hx H3 
KaHana B~XOAH~X CHrHanOB 80 BCeM AHana30He H3MeHeHHR aenH4HH~ 
3aAeP*KH. 

OcHOBH~e rexHH4eCKHe xapaKrepHCTHKH 6noKa 4Un3: 

YpOBHH BXOAH~X H B~XOAH~X CHrHanoa 
COOTBeTCTBy~T CTaHAaPTY 
BxoAHOe conporHaneHHe 
AnHTenbHOCTb BXOAHOrO CHrHana 
War H3MeHeHHR 3aAeP*KH 
AHana3oH H3MeHeHHR 3aAeP*KH 
TeMneparypHaR Hecra6HnbHOCTb 
AnHTenbHOCTb B~XOAHOrO CHrHana 
4Hcno KaHanoa a 6noKe 
KoHcrpyKTHBHOe HCnonHeHHe 
YnpaaneHHe 6noKoM npoH3BOAHTCR no 
CT8HA8PTH~M KOM8HAaM KAMAK 
6nOK B~nOnHReT O~He KOM8HA~ 

0CHOBH~e xapaKTepHCTHKH 6noKa 8Un3: 

YpOBHH BXOAH~X H B~XOAH~X CHrHanoe 
COOTBeTCTBY~T CT8HA8PTY 
BxOAHOe conporHaneHHe 
AnHrenbHOCTb BXOAHOro CHrHana 
War H3MeHeHHR 3aAeP*KH 
AHana30H H3MeHeHHR 3aAeP*KH 
TeMneparypHaR Hecra6HnbHOCTb 
AnHrenbHOCTb B~XOAHOrO CHrHana 
4Hcno KaHanoa a 6noKe 
KOHCTpyKTHBHOe HCnOnHeHHe 
YnpaaneHHe 6noKoM npoH3BOAHTCR 
no craHAaprH~M KOM8HA8M KAMAK 
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NIM 
50 OM 
10 HC 
100 HC 
OT 0 AO 9,9999 MC 
He xy*e 10-5 / CC 
100 HC 
4 
MOAynb 2M 

Z, C. I 

NIM 
50 OM 
10 HC 
1 MKC 
OT 0 AO 9 ,999 MC 
He Xy*e 1 o-5/°C 
100 HC 
8 
MOAYnb 1M 
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YcHnHrenb-~OPMHpoaarenb 

CaR3b 3neKTPOHHO~ annaparyp~ CHHXPOHH38~HH c KOMMYTHPY~HMH 
3neMeHTaMH CHCTeM YCKOpHrenR OCy~eCTBnReT yCHnHTenb-~OpMHpOaa
renb Y-8. npHMeHeHHe MO~H~X THPHCTOPH~X Kn~4e~ ! 6 / AnR ~PMHpo
B8HHR HMnynbCOB 38nyCK8 BOAOPOAH~X THparpOHOB,pa60T8~HX 8 

HaHOCeKyHAHOM AH8na30He, nOB~waeT Tpe60BaHHR K CT86HnbHOCTH 
apeMeHH~X H aMnnHTYAH~X xapaKTepHCTHK BbiXOAH~X CHrHanoa ycr
po~CTB ~pMHpOB8HHR. 3TH 6nOKH B nepey~ 04epeAb nOABep*eHbl 
BnHRHH~ MO~H~X HaBOAOK CHnOB~X ~ene~ CHCTeM YCKOPHTenR. 

Pa3pa6oraHH~~ ycHnHrenb-~OPMHpoaarenb Y-8 HMeer cneAY~~He 
OCHOBH~e TeXHH4eCKHe AaHH~e: 

AMnnHTYAa a~xOAHOro CHrHana 40 B/50 OM 
nonRpHOCTb B~XOAHOrO CHrHana nonO*HTenbHaR 
AnHrenbHOCTb HMnynbca a~xoAa 5 MKC 
BpeMR HapacraHHR 15 HC 
AMnnHTYAa BXOAHOro cHrHana 0,8 B/50 OM 
nonRPHOCTb BXOAHOrO CHrHana OTpH~arenbH8R 

AnHTenbHOCTb BXOAHOrO HMnynbCa 10 HC 
KoHcrpyKTHBHOe HcnonHeHHe MOAYnb 2M 
4Hcno He3aBHCHM~x KaHanoa a 6noKe 8 
B~XOAH~e KacKaA~ ycHnHrene~ coAeP*ar cne~HanbH~e ~enH 3a~HT~, 
CHH*a~~He ypoeeHb H8BOAOK.C 3TO~ *e ~enb~ 6nOKH Y-8 pa3Me~eH~ 
a OTAenbHOM Kpe~re, 4TO no3BOnReT raK*e noa~CHTb noMexoycro~-
4HBOCTb annaparyp~ CHHXPOHH3aUHH 8 ~enOM. 

2. KOMMYTATOP AHAnOrOB~X CHfHAnOB 

AHanoroe~e KOMMyT8TOp~ WHPOKO npHMeHR~TCR 8 CHCTeMaX c6opa 
HH~OpMa~HH. 0HH o6ecne4HBa~T ynOPRA04eHHOe nOAKn~4eHHe pa3nH4-
H~X HanpR*eHH~ K axoAaM ocuHnnorpa~a nH6o aHanoro-uH~poaoro 
npeo6pa3oaarenR. Ha ycKOPHTene CHnYHA-2 AnR 3TOH ~enH Hcnonb-
3yercR 64- KaHanbH~H KOMMyrarop, a~nonHeHH~H Ha Manora6apHTH~x 
pene THna P3C-55 A. Oco6eHHOCTb~ KOHCTPYKUHH RBnRercR ro, 4TO 
KOMMYTHPY~~He 3neMeHT~ pacnono*eH~ HenocpeACTBeHHO B yCKOpH
renbHOM 3ane. KoHrponHpyeM~H cHrHan noAaercR Ha nynbr ynpaa
neHHR, H8XOAR~HHCR Ha paCCTORHHH 65 M, no K08KCH8nbHOMy K86e
no, a ynpaaneHHe nocneAoaarenbHOCTb~ nOAKn~4eHHR KaHanoa 
ocy~ecranRercR no ABYM Ka6enRM PK-50-2 - 13. KoHcrpyKTHBHO KOM
Myrarop COCTOHT H3 Tpex OCHOBH~X yCTPOHCTB /pHC. 3/: 6nOK8 
ynpaaneHHR /6Y/, Korop~H pacnono*eH a KpeHre annaparyp~ CHHxpo
HH38UHH;6noKa npHeMa /6n/;6nOKOB KOMMyTaTOpOB /1,2, ... 8/. 
6nOK npHeMa H 6nOKH KOMMYT8TOPOB ycT8HOBneH~ 8 YCKOPHTenbHOM 
3ane . 
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PHc. 3. CTpyKTypHaR cxeMa KOMMyTaTopa aHanoroe~x 
CHrHanoe. 

~H¢opMa~HR o e~6paHHOM HOMepe KaHana no KOMaHAaM KAHAK 
3aHOCHTCR e 6Y. Aanee OHa npeo6pa3yeTcR e nocneAOBaTenbH~~ 
KOA 111 H CHHXPOHHO C TaKTOBO~ 4aCTOTO~ /B~x Tr/ nepeAaeTCR 
8 6n.6nOKH KOMMyTaTOpOB H 6nOK npHeMa H3rOTOBneH~ B CTaHAapre 
"BHwHR-240" H KOHCTPYKn1eHo o6"beAHHeH~ e OAHY Kop3HHy. B 6n 
npOHCXOAHT 06paTHOe npe06pa30BaHHe HH~OpMa4HH B napannenbH~~ 
KOA H ero AeWH~PHPOBaHHe. Ha OHHHH CBR3H 6noKa npHeMa H OOOKOB 
KOMMyTaTOpOB nORBOR~TCR CHrHan~, onpeAenR~He nOAKn~4eHHe 
onpeAeneHHoro pene. 

norH4ecKaR cxeMa 6noKa ynpaeneHHR npeAcraeneHa Ha 
pHC. 4. no KOMaHAe 3anHCH HH~OpMa~HR 3aHOCHTCR B CABHrOB~~ 
perHcTp. 3anycK reHepaTopa ocy~ecrenRercR no KOMaHAe F(16) 
crpo6Hpy~HM cHrHanoM S2 • 3areM HMnynbc~ reHeparopa nocry
na~r B KOnb~eBO~ CABHrOB~~ perHCTp, KOTOp~~ npeo6pa3yeT 
H~opMa~H~ e nocneAOBaTenbH~~ KOA. 4Hcno cpa6ar~eaHH~ reHe
paropa 3aAaer c4eT4HK raKroe /C4/. ~opMHpoearenH ~ cornacy~r 
ypoBHH CABHroeoro perHcrpa H reHeparopa c Ka6eneM RK-50. 
C noM~b~ craHAaPTH~M KOMaHA KAMAK eo3MO*HO 4TeHHe AaHH~x 
CABHroeoro perHcrpa 6noKa ynpaeneHHR. 

CrpyKTypHaR cxeMa 6noKa npHeMa npeACTaeneHa Ha pHc. S. 
CHrHan~ c raKroeoro reHeparopa /Bx Tr/ H HH~OpMa~HOHHoro 
BXOAa /Bx 1/ nocryna~T e ¢oPMHpoearenH ~ H Aanee Ha HH¢opMa
~HOHH~~ H TaKTOB~~ BXOA~ CABHrOBOrO perHCTpa, npeo6pa30BaHHaR 
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BHOBb B napannenbH~~ KOA HH~OpMa~HR AeWH~pHpyeTCR H noAaeTCR 
Ha OHHH~ CBR3H 6noKa npHeMa C 6noKaMH KOMMyTaTOPOB B BHAe ABYX 
ypOBHe~: HOMepOB 6noKa H KaHana B HeM. npHMeHeHHe B Ka4eCTBe 
KOMMyTHpy~~HX 3neMeHTOB Manora6apHTH~X pene THna P3C-55A no-
3BOnReT npoH3BOAHTb nepeKnY.l4eHHe HanpR*eHH~ AO 200 B, a ra101<e 
nepeAaBaTb HMnynbCH~e CHrHan~ C AOHTenbHOCTb~ ~pOHTa 5 HC, 
6no4HOe nocTpoeHHe aHanoroeoro KOMMyraropa npeAYCMaTpHeaeT 
yeenH4eHHe 4HCna KaHanoe AO 100 . 

M 
A. 

r 
1-1 
c 

PHc. 4. norH4ecKaR cxeMa 6noKa ynpaeneHHR. 

T. 
UlBHrOBbiH perHCT p 

~H¢1. 

J. L 

9 H KOM"'Y--9 TaTOpaM 

PHc. S. CrpyKrypHaR cxeMa 6noKa npHeMa. 
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3AKJJ04EHHE 

Pa3pa6oTaHHa~ annapaTypa CHHXPOHH3a4HH H MHOrOKaHanbH~~ 
KOMMyTaTop aHanoros~x cHrHanoe ycnewHo 3KcnnyaTHpyeTcR Ha ycKo
PHTene CHnYHA-2 c 1978 r. MoAynbH~~ npHH4Hn nocTpOeHHR annapa
TYP~ s cTaHAapTe KAMAK no3eonReT npoH3BOAHTb Hapa~HBaHHe 4Hcna 
aeTOHOMH~x KaHanoe 6e3 YXYALUeHHR OCHOBH~x xapaKTepHCTHK, a TaK~e 
npOH3BeCTH nOAKn~4eHHe see~ CHCTeM~ Ha nHHH~ C 3BM H OnTHMH3H
pOBaTb pe~HM~ pa60T~ yCKOPHTenR. 

B 3aKn~4eHHe aeTop~ 6naroAaP~T B.B.Koeaneea, C.B.Y3noea, 
~.O.~pKoeoro 3a noM~b, oKa3aHHY~ npH MOHTa~e H HanaAKe anna
paTyp~. 
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PyKonHcb nocTynHna e H3AaTenbCKHH OTAen 
25 anpenR 1980 roAa. 


