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1 .BBE,IJ.EHHE 

3aAa4a, KOTOpy~ ADnmHa BWnDnHRTb aBTOMaTH3HpOBaHHaR CHCTeMa 
/AC/ YCKOPHTenR, 3aKn~4aeTCR B COKpa~eHHH speMeHH HaCTpO~KH ero 
nDACHCTeM, AHarHOCTHKH HCT04HHKOB OTKa30B H B aBTOMaTH4eCKOM 
nDAAepmaHHH ero 3KcnnyaTa~HOHHbiX xapaKTepHcTHK. Uenb~ AaHHO~ 
pa6oTw RBnReTcR onpeAeneHHe CTPYKTypw H napaMeTpos AC AnR Mo
AenbHoro CBepxnpOBOAR~ero CHHXPOTPOHa /MCC//l/. 

B pa6oTe 
- swnonHeHa KnaccH$HKa~HR 3aAa4 AC; 
- onpeAeneHW THnW H KOnH4eCTBO AaT4HKOB H HCnOnHHTenbHWX 

yCTpO~CTB; 

- BWAeneHW rpynnw OAHOTHnHWX AaT4HKOB H HCnOnHHTenbHWX 
ycTpo~cTB s cooTBeTCTBHH c npoBeAeHHO~ KnaccH$HKa~He~ 3aAa4 AC; 

- o~eHeHw o6~eM H napaMeTpw annapaTypw $opMHposaHHR cHrHanos 
B KaHanax H3MepeHHR H ynpasneHHR, COOTBeTCTBy~~HX KamAO~ rpynne 
AaT4HKOB H HcnonHHTenbHWX ycTpoAcTB AC MCC; 

- paCC4HTaHW nDTOKH HH$OpMa~HH B KamAOM H3 KaHanOB H3MepeHHR 
t"l ,YIIt-JCIDJI\;.n ... ln MCI V\..MVD~ D~c;l""lC:.MMDIA AOtJOf"\.1~..,,.1'-"IYI"- '-""II r-ICI.IIV~;tJ Ut-'..._. 

MeHHO~ npHBR3KH npo~eCCOB H3MepeHHR H ynpasneHHR K ~HKny pa60TW 
yCKOpHTenR H Tpe6yeMWX T04HOCTeA; 

- Ha OCHOBe 3Ha4eHH~ nOTOKOB HH~OpMa~HH H xapaKTepHCTHK 
3BM sw6paHw THnw 3BM, cnoco6Hwe o6ecne4HTb npo~eccw ynpasneHHR 
YCKOpHTeneM, c6opa H o6pa60TKH 3KCnepHMeHTanbHOA HH$OpMa~HH 
B peanbHOM BpeMeHH; 

- onpeAeneHw cpeACTBa npeACTasneHHR AaHHWX onepaTopy H 
ynpasneHHR pa6oToA AC c nynbTa onepaTopa; 

- npoBeAeHa o~eHKa HaAemHOCTH 3neMeHTOB AC. 

2. ,IJ.AT4HKH H HCnOnHHTEnbHbiE YCTPOtlCTBA 

MCC nDAPa3AenReTcR Ha 4eTwpe ocHOBHWX noACHCTeMw: HHmeKTop 
/H/, CBepxnpOBOAR~HA CHHXpOTpOH /C/, nDACHCTeMy BWBOAa ny4Ka 
/6/, nDACHCTeMy KpHOreHHo-renHeBoro o6ecne4eHHR /K/. noACHCTeMa 
K RBnReTCR cne~H$H4eCKHM 3neMeHTOM yCKOpHTeneA, B KOTOPWX HC
nOnb3yeTCR RBneHHe CBepxnpOBOAHMOCTH. 

B Ta6nH~ax 1-4 npHBeAeHw napaMeTpw cHrHanos s KaHanax H3Me
peHHR H ynpasneHHR KamAo~ H3 nDACHcTeM ycKOPHTenR. HHAeKcaMH 
HH, CH, BH H KH o6o3Ha4eHw napaMeTpw H3MepHTenbHWX cHrHanos, 
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Ta6mm;a I. 2. 3 
llapaMeTpbl CHrHaJIOB B KaHaJiaX H3MepeHHH H yrrpaBJieHHH 

IIO,IJ;CHCTeMbi HH)KeKTOpa 
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1111 ,PIP. JII'IILia Jllp!IUIIBU) ICDOJIIIII're.ullo-llepe~ .llll'l"DDl<OJI/ 

ro JCTpolc!'llll ;rupaue!WI ~::o::;,.,er.;, B 

2 3 4 5 
I. lllm7JD>C 'l'OJill IC'rO'IBIIIIR, l!iii JDUtYliiiiiOJillld w-G I 
2. llaupaellll8 Ba paOO'IIIX aJIUTpo,llll% p8SBCTJiliBHI w-2 I 

BC'rO'IBIIJia, 11112 ,118JDI'r8Jil, 

3. T01 nna!WI IIIII'Hll'ri!Oro aHaJII!saoro- myH'l' w-2 I 
pa, 11113 

w-I 4. .Balryyll, IIH4 BoaBBIIIIJIOJillld 2 
5. BilcOJtoBO.IIlo'r!lld IDIIIYJILC 4><>IJIIIIIIeRTo- peaacnmml s. w-2 I 

pa, IIHS ,lle.HB'r8J!L 

6. ToRR B DOBOpo'l'IIHlt IIIII'HliTax, IIH6 myH'l' w-4 3 
7. ToRR B IOia,1ijlyllOJII.IIHlt JIJIJisax, IIH7 myH'l' w-4 5 
8. :IHCOJtOBOJII.'r!lld IDIIIYJ!LC Bl$18RTOpa, p83BCTBmmll 2. w-2 2 
OTitll~ MIICTBH, J1H8 ,118JDIT8J!L 

9. T811DepeT:ypa odiiOToK MarHBTa, IIH9 .P83BCTO.P w-2 2 
IO. llepe%0,11 BS CB8~1fBO,IUllll81 B HOJ>- MOOT CODpo'l'HB- JlornecRHll 8 

118JD>HYD 4Bay, I JI8HBI I 
w-2 II. BpeMeHHol Bll'r8.PB&JI, I!IIII CXOMII JCpaBJI8- IO 

!2. ~' ~8HIIJI BCTO'DIII11811B 

IWI I w-4 5 BCTO'IIDIR DBTR-
IWI I 

I3. Clll'II8JIIi JIIpaBJIOIWI BJ18R'r.Pli"'8CROll BH<I»>8RTO.P, .~~ew- 2· w-2 2 
CBCTeMOI OTitiiOReiWI Dy'Dia, H12 JI8KTO.P 

I 14. !IJI4}poBOI 110,11 ~paBJI8IWI BOIIIIHII - JiornecRBI 6 
BC!'O'DID<* - .PIDIZ811TO.IJ<*' HY3 I 

IS. Cll'BaJI BRDJCIIR liJI&1Ia, H14 CBCTElMII JII.PRB- JIOrll"'eCKBI I 
JI8IWI I I 

llapaMeTpbl CHrHaJIOB B KaHanax H3MepeHHH H yrrpaBJieHHH 
IIO,IJ;CHC TeMbl' CHHXPO TpoHa .. HaluleaoBalllle 13118pa811or uapa~~eT- TBII .llll'f'IIIIIR TO'DIOC'rlo 11- !(o.uq8C!'BO 

DD pa ( CII'II&II& JIIp&B.t8IWI ICDODI'r8Jilo- ;~ -~ ~~ JC'r.POI- ::-;n:;. 
I 2 a 4 5 
I. TOI DOBOpo'l'IIHlt liii1'IDI'r<m, CHI myH'l' IO: I 

2. To!IB IOia,1ijlyllOJII.I!Hlt JUIRS, CH2 -·- w-4 4 

3. Toll B Koppel!'ropax, Cll3 -·- Io-4 I 

4. TOIIB B 6e3ll8Jia311Hlt l!O.Pp&RTO.Pa:J:, -·- Io-3 I2 
CH4 IIHKarr- w-2 5. IIOJia&aHBe ~a, CHS: IS 

no ro :ISOirl'8.l'lll; SJI8~.PO.IIII w-2 no Be.PTBK8JIB - - IS 
6. 'lacTOTa Jl'l: reHepaTopa, CH6 w-4 I 
7. lllrreHCBBROOTlo Dy'DI8, CH7 Mai'IDITo-llll.lcyR- w-I 2 

!liiOIIBIII 
a. T811Depaorypa, CH8: w-2 26 BOROD.IJOBO.IIIl; p83HCTO.P 

o6IIOTOI! - . - w-2 26 
9. YpoB8Rlo liDI.IIl!Oro r8JUIJI, CH9 - . - w-2 4 

IO. .Balryyll, CHIO: 
B liOBOUpclBOA8 i BORISR!liiOJillld IO 30 
B BSOJIJl!liiOIIH<* D.IJ<*wryTI<e - . - IO I2 

II. llepeXO,II B3 CB8~rBO,IUllll8l B HOJ>- MOOT CODpo'l'BB- JIOrll"'acRBI I84 
ll8.1llollyll 4aa:r. JIRHBI I 

I2. Carii8JIH ynpaueiWI BCTO'Dilll<BIIR 
::o'D!BK DBTR~ D..li~~OBHHX 8JI8U8HTOB, CYI; w-4 6 

6) 1<0.1Jp8KTB.PYJiillll' SJI8M8HTOB,CY2 w-3 I2 

Ta6nm~a '3.. ~ • l. .. Fj 
llapaMeTpbl CHrHaJIOB B KaHaJiaX H3MepeHHH H yrrpaBJieHHH 

IIO,IJ;CHCTeMhl BhlBO,IJ;a 

II llamleaoB&HBe BSMepaeMoro uapaMeT- TID ,IIR'I'Ulll8. TO'IHOOTlo BS- KOJIII"'8C'I'BO 
DD pa (ciii'IIaiia ;rtip811.11eiWI) BCDOJIHBTeJD.- 118p&RIIR/ ,llll'l"DDl<OlY 

1 

~ro JCTpolcT- YDp811.118HIIJI ::a;:: 
I. ToR KBKejHIIIrHBTa, Bill myH'l' IO...,'l I 
2. ~ DO.ItBllZHOrO C8ll'f1IH'IU'IIBT&, -·- w-3 I 

3. ToR ceDTya-IIRI'IIIITa, Bll3 -·- w-3 I 
4. TOKB l<Bil.l\PYDOJ!loHHX JIIIRS' Bl!4 -"- w-3 2 
s. CBrnaJI Ha'laJ!a B036~eiWI l<BR8J>- - s · w-3 2 

-M&rHBTa, BIIS 
6. Jl.>mT8J!Lll001'b XO,llB. D.IJBBO,llB. C8D'ryY- .1J83BCTO.P w-2 I 

-<i&rHBTa, Bll6 
7. 3a,llepaxa Ha'UIJ!a Bos6~eliiiJI RB- - w-3 I 

K8IHIIII'IDIT&,.B.Yl 

T a6nm~a '4 {, J. fJ 

llapaMeTpbl CHrHaJIOB B KaHaJiaX H3MepeHHH H yrrpaBJieHHH 
rrop;cHcTeMbi KpHoreHHo-renHeBoro o6ecrreLieHHH 

lilt [llallf8BOBRIIII8 IBII8pa811oro napa~~n- TID ,llB.T'IliBll To'llloon KOJIII"'ecTBO 
I pa ICIII'IIIWl JIIp&B.t8IWI) ICDOJIIIII'rBJiio- 13M8p8HIJI/ ,llll'l"DDl<Oii" 

BOro JCT.POICT- JIIpaBJI9111fJI BCDOJIHBT8J!L
Ba lila JCT.POIO'I!! 

I. 06opo'rll 'l'J.P(!O.IIM'81Ul9.POB, IOII 

2. ~---oro aaOTa • r9JIIJI, p881CTOp 

3. T811D8pa'fl'Pil, IIH3 
•· ;r:eue B 'l'aBKe ~oro aaOTa, MaHC..eTp 

5, ~811118 r9JIIJI B8 IIIIXO,II9 11011Dp8C- - " -
OO.IJOB, 1015 

6. IIOJ!aaelll8 raarwn..118pa, 1016 118B<*9'1'.P 

7. 7u~=~ mOJIH8lll811 ~8MIII 

8. YnpasneKHe OannacoM KY2 yn~elllll 
B911TIIJ!L 

9. 7Dp&B.t8lll8 llOJIBBI<OI aaOTa, 10'3 
IO. ~~"!:~~~RJ18JI811 TllHBB 

w-2 
w-2 

w-~ 
w-

ro-2 

w-2 
JIOrRli8CK.BI 

Jiornecxd 

II. 

!2. 

7npaBJiel!le Har.PIIBa'reJieM liiiKOCTB 
liiiJII<Oro reJiliJI, K15 

THpBCTOpHHII JIOrBqecKBII 
upeo6paaoBaT8J!L 

YnJl&ll!!eHBe S8111J!TOI TY.P60.II8TBIIJJ.e
.POB, K16 

;ru~8MIII .lorsqecKBII 
K.1IIlllllll 

4 
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~HAeKcaM~ HY, CY, BY ~ KY - napaMeTp~ ynpasnR~~~x c~rHanos no 
noAc~cTeMaM H, C, B ~ K cooTBeTcTBeHHO. AnR KamAoro ~3Mep~Tenb
Horo c~rHana onpeAeneH~ T~n~ ~ Kon~4eCTBO AaT4~Kos, a TaKme 
yKa3aHa He06XOA~MaR T04HOCTb ~3MepeH~R. AnR ynpaBnR~~~X C~rHa
noB np~BeAeH~ T~n~ ~ KOn~4eCTBO ~cnonH~TenbH~X ycTpO~CTB, 
a TaKme Tpe6yeMaR T04HOCTb 3aAaH~R ynpaBnR~~~X B03Ae~CTB~~. 
BpeMeHH~e A~arpaMMbl OCHOBH~X c~rHanos,reHep~pyeM~X B Te4eH~e 
~~Kna ycKop~TenR ~ pacnpeAeneHH~x no noAc~cTeMaM, yKa3aH~ Ha 
p~c.l-3. 
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PHc. I. CHI - TOK oTKnOHHID~Hx 

MarHHTOB, t 3aTI. - MOMeHT 3a
TIYCKa OTKnoHeHHH, HHS - Ha
npHJKeHHe <lJopHHJI\eKTOpa, lli18 -
OTKnOHHID~ee HaTipHJKeHHe, 
HH8' - HanpHJKeHHe HH$neKTo
pa, HHI - TOK nyqKa HHJKeKTo
pa. 
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PHc.2. CHI, CH2- TOKH oTKno
HHID~Hx MarHHTOB H nHH3, CH6-
qacTOTa Bq, CH7 - HHTeHcHe
HOCTb nyqKa, CH4 - TOK 6e3-
JKene3Hb~ KoppeKTopoe, CH3 -
TOK KoppeKTopoe, BHI - TOK 
KHKep-MarHHTa. 
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PHc. 3. CHI - TOK OTKnOHHIJ~X 

Maf'HHTOB, UHB. , U KB. - Ha-
qano H KOHeu; CTOna BblBO,D;a 
nyqKa, U3B. - HMnynbC 3a
TIYCKa BblBO,o;a, U eB. - HMnynbC 
Bb!BO,D;a nyqKa, U BY. - ycKo
pHID~ee Bq HanpHJKeHHe, UCIIHX.

CHHXPOHMnynoChi Bq, BH I - TOK 
KHKep-MarHHTa, r ¢. - p;nH
TenbHOCTb tPPOHTa HMTIYTibCa, 
T var. 
.o;epJKKH HMnynoca. 

3. XAPAKTEPHCTHKH KAHAnOB H3MEPEHH~ H YnPABnEHH~ 

B COOTBeTCTBHH C AaHH~MH Ta6n. 1-4 AaT4HKH H HCnOnHHTenbH~e 
yCTpO~CTBa nOApa3AeneH~ Ha $yHK~HOHanbH~e rpynnbl, OTBe4a~~He 
OAHOTHnH~M H3MepReM~M napaMeTpaM H T04KaM ynpaeneHHR. TaKOe 
noApa3AeneHHe no3eonReT: 

1/ ceec~H o6~y~ 4enb co3AaHHR AC K PRAY OTAenbH~x 3aAa4; 
2/ B~AenHTb nOACHCTeM~ C OAHOTHnH~MH HnH 6nH3KHMH 3aAa4aMH; 
3/ MHHHMH3HpOBaTb 3aTpaT~ Ha pa3pa60TKY MaTeMaTH4eCKOrO 

o6ecne4eHHR e pe3ynbTaTe ero yHH$HKa~HH; 
4/ COKpaTHTb 3aTpaT~ Ha annapaTypH~e pa3pa60TKH nyTeM yHH$H

Ka~HH KaHanOB H3MepeHHR H ynpaeneHHR. 
AeToMaTH3HpoeaHHaR CHCTeMa ynpaeneHHR HMeeT PRA oco6eH

HOCTe~. KOTOp~e He06XOAHMO Y4HT~BaTb npH ee npOeKTHPOBaHHH: 
a/ CBR3b HOHHoro HCT04HHKa c AC AOn~Ha ocy~ecTenRTbCR no 

OnTH4eCKHM nHHHRM CBR3H, TaK KaK OH HaXOAHTCR nOA noTeH~HanOM 
750 KB OTHOCHTenbHO 3eMnH; 

6/ AaT4HKH nOACHCTeM~ C pa3Me~eH~ paeHoMepHo no nno~aAH 
240M

2 
/11,5x20,5/, HO B~BOA CHrHanoe H3-nOA Tennoro KO~yxa 

KPHOCTaTa MO~eT npOH3BOAHTbCR TOnbKO B npRMOnHHe~H~X npoMe~yT
KaX CHHXpOTpOHa; OTC~Aa cneAyeT He06XOAHMOCTb opraHH3a~HH 
TpaHCnOpTHPOBKH CHrHanoe no nHHHRM nepeAa4H AnHHO~ OT 50 AO 
JQQ M; 

e/ nOACHCTeMa K RenReTcR aeToHOMHo~, nocKonbKY ee pa6oTa He 
CBR3aHa C ~HKnOM YCKOpHTenR; B 3TO~ nOACHCTeMe npeAYCMOTpeHbl 
AnHTenbH~e nepHOA~ noArOTOBKH /oxna~AeHHR/ npoAon~HTenbHOCTb~ 
HeCKOnbKO 4aCOB, B Te4eHHe KOTOpbiX yCKOpHTenb He pa6oTaeT. 

B Ta6nH~ax 5 H 6 npHBeAeH nepe4eHb annapaTyp~ KaHanoe H3Me
peHHR H ynpaeneHHR. 

4. nOTOKH HH$0PMAUHH 

AnR e~6opa cTpyKTypHo~ cxeM~ AC Heo6xoAHM aHanH3 nOTOKOB 
HH$OpMa~HH OT AaT4HKOB H ycTpo~cTe ynpaeneHHR F ( t) • B ceo~ 
04epeAb, npaBHnbH~R pac4eT nOTOKOB HH$OpMa~HH MO~eT 6~Tb npo
BeAeH TOnbKO C y4eTOM BpeMeHHO~ npHBR3KH npo~eCCOB H3MepeHHR 
H ynpaeneHHR K ~HKny ycKOPHTenR. OcHOBHY~ 4acTb e noACHCTeMax 
YCKOpHTenR, KaK npaeHnO, COCTaBnR~T 3neMeHT~, napaMeTp~ KOTOp~X 

He06XOAHMO H3MepRTb HnH 3aAaBaTb C Tpe6yeMO~ T04HOCTb~ TOnbKO 
B onpeAeneHH~e MOMeHT~ ~HKna/ 2 / 

BMecTe c TeM HeKoTop~e nOACHCTeM~ MCC o6pa3y~T 3neMeHT~, 
noBeAeHHe KOTOp~X AOn~HO HCCneAOBaTbCR HnH 3aAaBaTbCR Henpep~e
HO Ha npOTR~eHHH ecero ~HKna YCKOPHTenR HnH ero 3Ha4HTenbHO~ 
4aCTH /HanpHMep, MarHHTHaR CHCTeMa CHHXpOTpOHa/. B 3TOM cny4ae 
He06XOAHMO onpeA~nHTb BpeMeHHO~ war KBaHTOBaHHR npo~eCCOB H3Me
peHHR H ynpaeneHHR C y4eTOM 3aKOHa H3MeHeHHR napaMeTpa/ 2•3/ 
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K.nacCJ.HjJHKaJ~HH KaHaJJOB H3Mepe!!HH napaMeTpOB 

Unn 3aJlaqs ESMepeHBJI ~Ham!8~,~~~BaHBe KOJm'leC~Bo HS- Ten 1!3Mepe- llorpem-
.. u.:;.o..o.u:• MepeH.Bi! E IJ;BK.Jlt: TeJibHOrO HOCTh B3-

ycKOp6HBJI ycTpoAcTBa M8pei!IUl 
-I-.1-IIs-ue_pe_Hil_e_aMWD! __ T_YltLI ___ IUI_c;::,o-~"--1111-5--+- AUII ---w=:r-

I!OBOJ[],THoro JlllllyJil>Ca 

2. Onpe.IUlJISHile <l>o!WH lOOlYJ!l>-
ca Toxa: 

a) •cTO'DIIII!a •oHOB; l!lil 

0) &Jl01181rt'OB YarHllTHO~ ClU t-3 
CHC'l'BMH Cl!m-[''Yi'porrr; . 

I•) ~oppelt'!'opon J Ci{4 
3. Hi!Me.ren:~e noo'!'OR.liiiiU Jirmpn· I1Vi2-,3,e+U 

~:.e.mJi I 
fl. in!Flrnoc~·Jil!:a DJ"tUC£~: I lJlU-s-4 

1 ! R> L10.1iOODe: CJ-;S 
I 6) ~ni'el!cBlll!oc1·t r:Jfl 

5.~~<·.ffi!HG •su~pemw: 
::;, wTepBa.rtw spm.t~tm; Iillii.m!J,tJ 

I~' 'ia.C!'O'l'D CH6 
6, H;oo~peH!Ie TODIOJJOl"l!<9CRP..I 

D~!'f!N&Tpo~: 

n) TeJIIJ6pe'I'J'Il8; 
6) r.eanu; 
B) ypoB8BJ. muu<oro l"6Jll!JI 

I' aBOTD.i 

I 
r·) I!O.Ili.>DC'I'811H K 

7, Ptll'JICTpallliJI IIOCTa DOpeJ:O,Wl 
~s cupmponoJUm~ol B uop-

j"""'·~v..,~<· 

IDI9, Cllll 
111!4, CillO 
CYL9 

KIU 

lll!IO, CJUl 

K.naccHqmKaumi KaHanoB ynpaBneHHH 

IJ 3a.ltau JIIJ:8NGIWI ila.lnlesOBaHBe itoJ!nVCTBO ;yn-
IW CIU"II8.aOB ~nos-

~=~B~M""m 
I, 3aJtaDo IIIIUOI'OBOI'O KTI,CJI,2 -

Cm:'B8.18., BBMe~erocJI 
BOBpaesll 

2, 3lul.ualo O~OOIHIIOI'O 880- KY2 I 
paeJIU 

3. 3a.umlo JllpelWIIIIIOI'O IIQ,M KY3 I 

"· 3a.umlo BpeueBBoro mora p- BTl I -
5, 3a.Jiamlo JIII8JWIIIIPIX CIII'- KYI+6 -

IIIUOB J1U DOAO•CT- K 

AUII 6J'<li€r- ro-2 
Ha nawrn 
16 6aAT 

AUII ro-4 

AUII w-3 
AUIJ m-4 

lfdCTOTOMep 

:BCTpH I 
J 

Ta6nuua 6 

Ten :rnJlOB- IlorpeiiiHocTb 
JUD'lllero 3aJUIHBJI yn-
yc;;r'ICT- 1 ~ero 

UAil ro-4 

WJl 2 ·ro-2 

BliXOJtROI -
per.cTp 

ra-J :rn p!lBiiiiellld 
MOl! 3B.Jtejll<-
KH 

BHXOJtROll -
perBCTp 

) 

MeTOAMKa pac4eTa M ¢opMyna AnA 8~4McneHMR ?~JoKa MH¢opMS4MH 
Ha speMeHHOM 111nep9ane (ti; ti+l) on11caHbl 8 . 

TaKI>1M o6pa30M, noTOK MH¢opMa4MI1 OT Kalf<AOro AaT4MKa MOJt<HO 
npeACTa81>1Tb 8 BMAe rMCTOrpaMMbl B MHTep8ane 8peMeHI>1 4MKna ycKo
PMTenR T. 06~1>1~ noTOK 11H¢opMa41>11>1 OT N 11CT04HHK08 CI1CTeM~ MOJt<HO 

npCACTaBHTb 8 BHAe CyMM~. 
MaKcHManbH~R noTOK HH¢opMa4HH B AC MCC cocTa8nReT 

- 430 K6aRT/c 8 Te4eHHe speMeHHoro HHTep8ana /TO, T2/ /eM. 

pHc-5/. CpeAHH~ noToK 11H¢opMa4HH 3a 4HKn ycKopHTenR paseH 
- 68 K6aRT/c. norOKH 11H¢0pMa4HH paCC4HTaH~ AnA MHHI1ManbHOR 
AnHTenbHOCTH 411Kna YCKOpi1TenR, pa8HOR 1810 MC, H HX rHCTOrpaMM~ 
nc• !·pyr,naM OAHOTMnHbiX 3aAa4 npH8eAeHbr Ha pHC. 4, 5. BenH4HHbi 

RpPMFHHbiX HHTep8ano8 nOKa3aHbl Ha PHC. 2. 

PHc.4. F1 7 F 7 - ITOTOKH HH~op
MaiJ;HH B KaHan ax H3MepeHHR, 
~ Fi - CYMMapHblll ITOTOK l·iH~op
MaUHH B KaHanax H3MepeHHR. 

CH1 

:,,zO<X' HC 

!'--..;..,.., r• -......;, --...--.--r-<· I 

PHC. 5. F I 7 F 5 - ITOTOKH HH~op
MaiJ;HH B KaHanax ynpaBJJeHHH, 
~ Fi - CYMMapHbiH ITOTOK HH~op

MaiJ;HH B KaHanax ynpaBJJeHHR, 
F - CYMMapHblli ITOTOK HH~OpMa
UHH B KaHanax H3MepeHHH H 
ynpaBJJeHHH, 
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5. CTPYKTYPHAR CXEMA 

nepe4~cneHH~e B npe~~~Y~~x rnaaax aa~a4~ AC MO~Ho paa6~Tb 
Ha ~Be 6onbw~e rpynn~: 

B nepay~ rpynny axo~HT aa~a4~ ~3MepeH~H ~ ynpaaneH~H, caH
aaHH~e c 4~KnoM ycKop~TenH. OH~ Tpe6y~T KaK Henpep~BHoro o6cny
~~BaH~H /B CJ1y4ae,Hanp~Mep,ynpaBJ1eH~H ~CT04H~KaM~ TOKa ~nH Mar
H~THOA onT~K~ ~ aa~aH~H aaKoHa ~3MeHeH~H 4aCTOTW B.4. reHepa
Topa/, TaK ~ O~HOKpaTH~X ~3MepeH~A B Te4eH~e 4~Kna. 

Ko BTOpoA rpynne OTHOCHTCH 3a~a4~, He CBH3aHH~e C 4~KJ10M 
YCKOp~TeJ1H /TO eCTb ~3MepeH~H TeMnepaTypbl, BaKyyMa, ~aaneH~H, 
ypoaHeA ~~~Koro ren~H B Kp~ocTaTax/, ~ aa~a4~, o6cny~~Ba~~~e 

no~c~cTeMy K. 

C y4eTOM paHee yKa3aHHWX B rn.3 KOHCTPYKT~BHWX ocofieHHOCTeA 
MCC 11 •51 6wna a~6paHa CTPYKTypa AC, np~ KoTopoA c~cTeMa paa6~Ta 
no cjJyHK4~0HanbHOMy np~aHaKy Ha no~c~cTeMbl, pewa10~~e o~HOT~nHble 

3a~a4~. ~CKnl04eH~e COCTaBnHeT no~C~CTeMa K, HBnHIO~aHCH aBTOHOM
HOA, He CBH3aHHOA C 4~KnOM YCKOp~TenH. 

B Ta6n~4e 7 np~ae~eHbl xapaKTep~cT~K~ ~cnonbayeMbiX 3BM' 6 •7•81 • 

Bee 3BM, aa Y1CKJ1~4eH~eM M~Kpo-3BI1 MISKA, pa6oTa~en no~ ynpaane
H~eM ~~CKOBOA onepa4~0HHOA Ci-1CTeMbl j:'eanbHOrO BpeMeH~. 

Ta6n11~a 7 

XapaKTepHCTHKH 3BM 

JiJi Tl!li 3111 !IponycKHM _I UpoeycKHM llaac. 
!:'ocu _l?ocn liD cnocooaocu cnocooaocn e:MKOCTD 

no nporpa18111o- KIIll 03Y OCJ1 .IWI H81101Ift a....T K6a.IT/c K6a.IT one pa~o- ma: 
aol c•cn- ~ 
1111 K6a.IT 

I. CM-4 !50 700 248 8 • 2,4 
2. MEPA-60 roo 500 56 8 0,5 
3. Mllxpo ::n11/6/ 50 200 64 2 -

npe~nonaraeMaH CTPYKTypa AC OCHOBaHa Ha O~HoA 4eHTpanbHOA 
Be~y~eA 3BM T~na CM-4 ~ HeCKOnbKI-1X M~Kpo-3BM, Ka~~aH 1-13 KOTOPWX 
pewaeT PH~ O~HOT~nHWX 3a~a4 /CM.Ta6n.8/. npe~nonaraeTCH, 4TO 
OCHOBHaH 1-1HcjJOpMa41-1H, nOCTynaiO~aH OT ~aT4~KOB OfibeKTa, npe~aapi-1-

TenbHO o6pa6aTwaaeTcH Ha ypoaHe Mi-1Kpo-3BM. UeHTpanbHaH 3BM 
npe~Ha3Ha4eHa ~nH c~cTeMH~x 3aAa4 o6pa6oTK~ ~aHH~x ~ ~nH opra
H~3a4~~ CBH3~ 3Kcnep~MeHTaTopa c AC 4epea nynbT ynpaaneH!-1H. 

Ha p~c.6 np~BeAeHa o~aH CTPYKTypHaH cxeMa AC MCC. 
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I 
I 
~ 

Ta6n.H~a 8 

Tun 3a,a;a'-l H3MepeHHH .11 yrrpaBneHHH 

JiJi HamleHOBaHBe TBDa 9a,11aq 
F ( t ) , K6a.IT/c 

liD ~pe.IIIIBI 

I. TeXHOJiornecKHe B3MepeHBJI 
Ta6Jr, 5 (6 a,6,B) 0,2 

2. 3a,rul'11! B3MepeHBI B yilpaMOIIHJI war-
HBTHOI OUTHI<OA 

Ta6Jr, 5 !2a,6,B) 
6 I) 20 

3. 3a,r(aqa .IUlarHOCTHI<B eyq~<a B O.II!IG-
RjlllTHHX H3Mepead (ynpaMeHBA B 

!1JIM8 j'CKO~II'reJIJI) 
TAM. 5 !I, ,~,6,5a,6, 7) 

40 6 2,3,4 
4. 06CJIYXl!B'!IIlle no.o.cacTew K 

TaM. 5 !6& ) 
6 5) 

3,5 

A4n ·r Al.Jn · l.fac•' 
1
- A/.lfl 

sun 1 KoHHyraro/'6' I Al../fl UNr.TB 
8a~r.pel .. B.oa. pe2. · Kott/'fyra··~ 
/<OHHI/ TQ·I TOf>bl 
ropbT . 8111•. pez--

-- -- -- -J··--....---.-+-..P.....+-_..,., 

/1/SKA I 
a8o8a I 

I 

f1EPA-
60 

Ctf -t. 

f1£PA· 
60 

tfEPA-
6'0 

118110, 

0,3 

350 

80 

3,5 

'IJICJIO 
B811&l!OB 

102 

42 

276 

28 

AaT41-1KI-1 1-1 

I-1CnonHI-1TenbHble 
ycTpoikTaa 

CBH3b 

KAMAK 

3BM 

P.11c.6. 06~aH cTpyKTypHaH cxeMa AC MCC. 
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6. HA,aE)!(HQCTb 

Q~eHKa HaAe*HOCTH CHCTeM~ npOH3BOAHnaCb Ha OCHOBaHHH nocne
AOBaTenbHO~ MOAenH BKn~4eHHR ee 3neMeHTosl9/ . HaAe*HOCTH~e 
XapaKTepHCTHKH OTAenbH~X y3nOB 3neKTpOHHO~ annapaTyp~ nony4eHbl 
113 On~Ta AOnrospeMeHHO~ 3KcnnyaTa~HH CHCTeM~ ynpasneHHR YCKOpH
TeneM SPS s UEPHe/IO/. 4acToTa OTKa3os MHKpo-3BM B3RTa pac4eT
Hoi:i111/ . nony4eHHOe AnR AC MCC BpeMR 6e30TKa3HO~ pa60Tbl no OT
aenbH~M rpynnaM 060PYAOBaHHR HaXOAHTCR B npeAenax OT 600 AO 
2400 4acos. TaKy~ HaAe*HOCTb cneAyeT npHHRTb KaK YAOBneTsopHTenb
Hy~, TaK KaK npOAOn*HTenbHOCTb 3KCnepHMeHTOB, KOTOp~e npeAnOna
raeTCR B~nOnHHTb Ha YCKOpHTene, COCTaBnReT OT 240 AO 360 4aCOB. 
3TO HCKn~4aeT He06XOAHMOCTb npOBeAeHHR AOnOnHHTenbHbiX MeponpH
RTH~ no pe3epBHpOBaHH~ OTAenbH~X y3nOB CHCTeM~. 

7. 3AKnto4EHHE 

B MOAenbHOM CBepxnpOBOARmeM CHHXpOTpOHe /MCC/ He06XOAHMO 
npOBOAHTb H3MepeHHR napaMeTpOB CHrHanoB npHMepHO C 400 AaT4HKOB 
H ¢0pMHpOBaTb ynpasnR~mHe CHrHan~ AnR 50 HCnOnHHTenbH~X ycT
pO~CTB. KnaccH¢HKa4HR KaHanos H3MepeHHR 11 ynpasneHHR no3BOnHna 
B~AenHTb 7 3aAa4 H3MepeHHR H 5 3aAa4 ynpasneHHR. MaKCHManbH~~ 
nOTOK HH¢OpMa4HH B03HHKaeT BO BpeMR HH*eK~HH ny4Ka H COCTaBnReT 
- 4 30 K6a~T I c nol-l coenHf'M nnTnKP LAI-Htlnn .. ;:,IIIAIA ""' II lA I<' n vr t<nniATP ng 

- 68 K6ai:1T/c. npH nocTpoeHHH AC s~6pa~ npHH4Hn ~a36H~HHR. ee Ha 
4 nOACHCTeM~ no npH3HaKy OAHOTHnHOCTH 3aAa4 H3MepeHHR H ynpas
neHHR. ¢yHK~HOHHPOBaHHe Ka*AOi:1 nOACHCT8Mbl opraHH3yeTCR npH no
MOmH MHKpo-3BM. 0praHH3a4HR pa60T~ BCei:1 CHCT8Mbl ocymecTBnReTCR 
4epe3 nynbT onepaTopa H CBR3aHH~i:1 C HHM H BC8MH MHKpo-3BM sw-
4HCnHTenbH~i:1 KoMnneKc CM-4. 6~na nposepeHa CHCTeMa ynpasneHHR 
HCT04HHKaMH CBepxnpOBOARmHX MarHHTOB

1
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E~HMoa n.r. H AP· 

ABTOM8TH3HpoB8HH8A . CHCTeMa B npoeKTe 
MOAenbHOro caepxnpoao~ero CHHXpoTpoHa 

10-83-592 

Uenbo A8HHOM pa6oTw ABnAeTCA onpeAeneHHe CTPYKTypw aaTOMaTH3HpoBaHHOM 
CHCTeMW MOAenbHOrO CBepxnpoBOA~ero yCKOPHTenA. AnA 3TOro B pa6oTe npoBeAeH 
AeTanbHWM 8HanH3 CHrHanoa 8 KaHanax H3MepeHHA H ynpaaneHHA K8*AOM H3 nOA
CHCTeM YCKOPHTenH H BWAeneHW nQACHCTeMW, pewa~He OAHOTHnHwe HnH 6nH3KHe 
no COAeP*8HHO 38A8~H. npo&eAeH pac~eT nOTOKOB H~OpMa~HH, HCXOAA H3 KOTO
poro aw6paHW 3BH. npeAnonaraeMaA CTPYKTypa AC OCHOBaHa Ha OAHOM ~eHTpanbHOM 
3BH H HeCKOnbKHX MHKpo-3BH, K8*A8A H3 KOTOPWX pewaeT PHA OAHOTHnHWX 38A8~. 
npoH3BeAeHa O~eHK8 H8Ae*HOCTH CHCTeMW. 

Ha OCHOB8HMH BWnOnHeHHOrO 8H8nM38 MOryT 6wTb CAenaHW npeAB8PHTenbHWe 
O~eHKH ~Ma H ~YHK~MM annapaTHWX CpeACTB, Heo6XOAHMWX AnA C03A8HHA 8BTO
MaTM3HpoBaHHOM CHCTeMW YCKOPHTenA. 

Pa6oTa awnonHeHa B fla6opaTOPMH BWCOKHX 3HeprHM OHHH. 

Efimov L.G. et al. 10-83-592 
A Control System in the Project 
of the Model Superconducting Synchrotron 

The aim of this paper is to determine the structure of a control sys
tem of the model superconducting accelerator. A detailed analysis of measu
red and control signals of each of the subsystems of the accelerator has 
been performed, on the basis of which subsystems are separated with tasks 
of the same type or close in specific character. Information flows have 
been calculated, on the basis of which computers are selected. The supposed 
structure of the control system is based on the central computer and seve
ral microcomputers. Each microcomputer solves a series of tasks of the same 
wind. Reliability of the system has been evaluated. 

From the analysis carried out, preliminary estimates can be made of 
the hardware volume and functions required to construct the control system 
of the accelerator. 

The investigation has been performed at the Laboratory of High 
Energies, JINR. 
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