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ABTOHOMHbifl 6.~cx ynpaB:te•n< ~1 yHnBepcanbHbiM npaliaepoM seTBH 
KAMAK an>~ -rpEeMa l!Htlh)pMau;n! o rrpocTpaHCTBeHHbiX xapaKTepHCTH 

KBX B'oiBeAeH:JOf'O llY'lKa 

CJrmcaH ae.ToH~·,mhr&: rrporpc v .,~:rc-ynpasnmoru11li Moaynb c arrrrapaTYpHoli 

rrporpaMMoi<, rrpHMeHl'!e,..,·.~:'~ !' ylmBP:JC!:':lLHOM apailaepe aeTBH KAMAK, Mo

nym. npenHaGHa'leH nn:;>: r'i'orcTporo rrprH?Ma 11 GaiTHCH a 6y<jlepHyJO rraMSITb HH

<jlopMaUHH 0 npocTpaHCT~eHHb!X XapaKTepiiCTIIK8X BbiBeneHHOI'O ITY'IK8 B pa3pa 
6aTblB8eMoli CHCTeMe ynpasneHHSI rrapaMeTp8MII KOMTineKCa ycTpOHCTB Men

neHHOI'O Bb!BOJ18 TIY'!Ka 113 CHHXpO<jJBc!OTpOHB II IIX KOHTponSI, DpiiMeHeHHe Mo

nynSI liOOBOnSieT COKpBTHTb BpeMSI !IpHeMB llBHHb!X B 9 p83, 

Pa6oTa BbmonHeHa a Jla6opaTop11H BhlCOKHX 3HeprHli. 

fipeDpBBT 06J.eJl)UleBBOro BBCTRTYT& aJlepHWX BCCJieJIOB&BBI. Jly6B& 1977 

© 1977 Othe()uNeNNWil UNCBIIII.)'B A()epHWX UCCJte()ofUJNUal)b6NG 

B 6onhlliHHCTBe cnyqaeB npuMeHeHHH 3 B M B cucreMax 
ynpaBneHHH $H3HlfeCKHMH YCTaHOBI<aMH CKOpOCTh llOCTynne
HHH .LJ.aHHhiX C YCTaHOBKH npeBhilllaeT CKOpOCTh llpHeMa, 
o6ecnel.fHBaeMyiO nporpaMMHhlMH MeTo.LJ.aMH npueMa HH$op
Mauuu. TaK, npu ucnonh30BaHHH HHTep$eH:ca nporpaMMHoro 
KaHana 3BM EC-1010 B craH.LJ.apre KAMAK cKopocTh 
o6MeHa, o6ecnelfHBaeMaH nporpaMMOH Ha H3hii<e ACCEM li-

. '11 
JIEP, He npeBhilllaer 30 Kc.lloB/c 1 

• ,lJ.nH HCKlliOI.feHHH 
noreph HH$opMauuu HMeiOTCH cne.LJ.YIOlUHe cnoco6hl: 3aMeHa 
38M Ha 6onee npOH3BO.LJ.HTenbHYIO, HCllOnh30BaHHe KaHana 
npHMoro .LJ.Ocryna u npuMeHeHue aBTOHOMHoro nporpaMMHoro 
ycTpoH:cTBa c 6y$epHoH: naMHThiO, opraHH3YIOIUero npueM 
HH$opMaUHH C Tpe6yeMOH CKOpOCThiO. llO.LJ.06Hoe YCTpOHCTBO 
HH)I(e Mhl H"l3hiBaeM aBTOHOMHhlM nporpaMMHO- ynpaBnHIOlUHM 
MO.LJ.yneM - AllY. 

,lJ.nH C03.LJ.aHHH 6onhlliHX ycTaHOBOI< B cTaH.LJ.apTe KAMAK 
B JIB3 OIUUI ucnonh3yeTcH yHHBepcanhHhiH .LJ.paH:Bep oeT
BH - Y .LJ.B 

12
. Pa3MemeHue AllY B ynpaonHIOlUeM I<peH:Te 

Y ,lJ.B o6ecnelfHBaeT B03MO)I(HOCTh pa60Thl 3TOrO MO.LJ.YnH 
c ni06hiM I<peH:ToM cucTeMhi. B 3TOM cnyl.fae AllY HBnHeTCH 
O.LJ.HHM H3 HCTOlfHHI<OB ynpaoneHHJI B COCTaBe Y .LJ.B. linoi< 
6y$epHoH: naMHTH MO)I(eT 6h1Th pa3MemeH B ynpaon.IIIOIUeM 
I<peihe Y .LJ.B HnH B n1060M I<peifTe CHCTeMhl. B nepBOM 
cnylfae 6noK naMHTH cneuuanu3upooaH u He MO)I(eT pa3Me
maThCH B mo6oM .LJ.pyroM I<peH:Te, I<poMe ynpaonHIOIUero, 
T .I<. B 3TOM I<peifTe MarHCTpanb HCllOnh3yeTCJI HeCTaH
.LJ.apTHhiM o6pa3oM. Bo BTopoM cnyqae 6noK naMHTH npe.LJ.
cTaBn.lleT co6oH: o6hllfHhiH MO.LJ.ynh KAMAK, uo opeMH 
06MeHa HH$OpMauueif C HHM HeCKOnhKO yoenHI.fHBaeTCH 3a 
ClfeT 3a.LJ.ep)l(eK B MarHCTpanH BeTBH. 
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Ha3Ha'leHue MoC>yAJI 

B 3TOB pa6oTe onucbiBaeTCB cneuuanu3upoaaHHbiB 6noK 
AJJY c annapaTypuoii nporpaMMoii, npe.n.ua3Ha'leHHbiB .n.nB 
6biCTpOrO npHeMa H 3allHCH B 6y<)lepHyJO naMBTb HH<)lopMaUHH 
o npocTpaucTBeHHbiX xapaKTepucTHKax /npo<)luneii H nono
)l(eHHH/ BbiBe)J,eHHOrO HY'IKa B pa3pa6aTbiBaeMOB CHCTeMe 
ynpaaneHHB napaMeTpaMH Me.n.neuuoro BbiBO.D.a /MB/ ny'IKa 
H3 CHHXpo4Ja30TpOHa H HX KOHTpOn.ll. 

B Ka'leCTBe .n.aT'IBKOB npocTpaucTBeHHbiX xapaKTepu
CTHK BbiBe)J,eHHOrO llY'IKa HCllOnb3YIOTC.Il MHOronpOBOnO'IHble 
.D.BYXKOOp.D.HHaTHble /30 X 30 HHTeB/ HOHH3aD,HOHHble KaMepbl 
/llHK/, pacnono)l(eHHble B wecTH TO'IKax Kauana Tpaucnop
THPOBKH /a/. Hu<)lopMaU,H.Il C Ka)I()J,OH KaMepbl llOCTynaeT Ha 
cooTDeTCTBYIOII.\HB auanoro- uu<)lpoaoii npeo6pa3oBaTeJib 
I AU.ll/. AllY B KpeiiTe yuuaepcanbuoro .n.paiiaepa Bblpa6a
TbiBaeT HMnynbCbl, no,nauaeMble no Ka6enro .n.nuuoii 800 M 

Ha KOMMyTaTOp KaMep JJ.JI.Il CKaHHpOBaHH.Il HX KaHaJIOB, a 
TaK)I(e cTpo6bl .D.JIB wecTH 6blcTpb1X 8-pa3pHJJ.HbiX AIJ.ll. 
3aTeM AllY no 10-warouoii annapaTypuoii nporpaMMe 
ynaKOBbiBaeT uu<bopMauuro c AUUI B 24-pa3p.ll.D.Hble cnoua 
c nocne.n.yroll(eii 3anHCbiO ee B Mo.n.ynb 6y<bepuoii naMHTH 
/Tun CS 0015 , <bupMa "Nuclear Enterprises•: Aurnu.11/ eM
KOCTbiO 256 24-pa3p.ll.D.HLIX enos 141 . Mo.n.ynu AUUI H 6y
<bepuoii naM.IITH MoryT pacnonaraTbC.Il B nro6oM KpeiiTe 
cucTeMbl, uo c u,enbiO ynpoll(eHH.Il annapaTypuoii norHKH 
6noKa AllY Mo.n.ynu AUUI pacnonararoTC.Il B cTauu,H.IIX c 
nocne)J,OBaTeJibHO B03pacTaiOII.\HMH HOMepaMH /B OJJ.HOM 
KpeiiTe c Mo.n.yneM 6y<bepuoii naMBTH/. 

Pa6oma MoC>yAJI 

B COOTBeTCTBHH CO CXeMOB npHOpHTeTHOCTH B YHHBep
caJibHOM )J.paiiBepe 6JIOK C MeHblliHM HOMepOM CTaHD,HH 
uMeeT 6onee BbiCOKHB npuopuTeT. Mo.n.ynb AJJY o6na.n.aeT 
6onee BLICOKHM npuopuTeTOM B .n.paiiuepe no cpauueHHIO 
C HHTep<beiiCOM 3BM. fiepe.n.a'la ynpaBJieHHJI MarHCTpaJibiO 

,npaiisepa MO.D.YnJO AJJY npoH3BOJJ.HTCB ycTaHOBKOB OT 3BM 
Tpurrepa 3anpoca B 3TOM MO)J,yJie. JaKOH'IHB pa6oTy, AJJY 
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c6pacbmaeT cuoii Tpurrep 3anpoca. TaK KaK Tpurrep 
3anpoca B HHTep<)leiice 3BM ycTaHOBneH B COCTOBHHe 
"e.n.uuuua" so apeMB pa6oTbi AllY, ynpauneuue Maru
cTpanbJO ynpaBnBJOII.(ero KpeiiTa .n.paiiuepa aBTOMaTH'IecKu 
nepe.n.aeTCB HHTep<)leiicy 3BM, a HMnynbc "Koueu" c ne
pe.n.ueii nauenu AllY coo6maeT 3BM o TOM, 'ITO pa6oTa AllY 
3aKOH'IeHa u npou3ornna nepe.n.aqa ynpauneHHB HHTep<)leiicy 
3BM. 

CTpyKTypa 6noKa AllY noKa3aHa ua puc. 1. CxeMa 
ynpauneuuB o6ecnequaaeT Bbmonueuue nporpaMMbi, KOTopaB 
cocTOHT H3 10 nocne.n.osaTenbHbiX UHKnou KAMAK u uocuT 
Ha3BaHHe "UHKn AllY". 3Ta CXeMa llOCTpOeHa Ha OCHOBe 
10-pa3pBJJ.HOrO C)J,BHrOBOrO perHCTpa H BKnJO'IaeT BeHTHnH 
.n.nB pa3BOJJ.KH ueo6xo.n.HMblx curuanou ynpauneHHB ua y3nbi 
cxeMbl 6noKa. Ka)l(.n.oe cocTOBHHe c.n.surouoro perucTpa 
cooTBeTCTByeT o.n.uoMy UHKny KAMAK u o6o3uaqaeTcJI 
Ha pucyHKe 6yKBOB <1>. 

C'leT'IHK 'IRena nycKoB nporpaMMbl cny)I(HT .n.nB 3a.n.auuB 
64-x UHKnOB AllY, He06XO)J.HMbiX )J.nB npHeMa HH<jJOpMaD,HH 
C KaMep B O)J,HOM UHKne 'ITeHHJI. 

8-pa3pBJJ.HbiB perucTp - c'leT'IHK a.n.peca naMBTH ue
o6xo.n.uM )J,nB 3a)J,aHHJI a.n.peca B'leBKH naMBTH, B KOTOpyJO 
3allHCbiBaeTCJI 24-pa3pBJJ.HOe CnOBO, c<)lopMHpOBaHHOe 
B perucTpe .n.aHHbiX. B npuMeHBeMoM 6noKe 6y<)lepuoii 
naMBTH nocne o6pall(eHHB K ueii perucTp a.n.peca ue aBTo
HHKpeMeHTupyeTcB, no3TOMY nepe.n. Ka)I(JJ.biM o6pameuueM 
K naMBTH ueo6xo.n.uMo o6HoBnBTb co.n.ep)I(HMoe perucTpa 
a.n.peca. 

24-pa3pBJJ.Hoe cnouo B perucTpe .n.aHHblx <)lopMupyeTcB 
H3 Tpex enos, nocne.n.oaaTenbHO C'IHTbiBaeMbiX c o.n.uoii H3 
.D.BYX rpynn, Ka)I()J,aB H3 KOTOpbiX COJJ.ep)I(HT TpH Al.UI. JaTeM 
nocne 3anucu a.n.peca B perucTp 6noKa naMBTH cnouo H3 
perHCTpa )J,aHHbiX nepenHCbiBaeTCJI B COOTBeTCTBYIOII.\YIO 
B'leBKY naMBTH. 

PerucTp-c'leT'IHK HoMepa cTauuuu u cxeMa Bblpa6oTKH 
KOJJ.OB A , F cny)l(aT .n.nB a.n.pecauuu K 6noKaM AU.ll, 6y<)lep
uoii naMBTH u .n.nB Bblpa6oTKH ueo6xo.n.HMbiX KOMau.n. KAMAK 
npu o6pameuuu K 3THM 6noKaM. 

,l],ewu<)lpaTop KOMau.n. KAMAK Bblpa6aTb1BaeT <)lyHKUHH 
ycTaHOBKH unu c6poca Tpurrepa "pa3peweuue nycKa 6noKa" 
H KOMaH.D.Y nycKa 6noKa OT 3BM. 
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BpeMeHHaJI .n.HarpaMMa 6noKa AllY noKa3aHa Ha puc.2. 
Ilo CHrHany "CTapT" Bbi)J.aeTCJI Ha MarHCTpanb CHrHan L 
/3AIIPOC/ H HOMep Kpeii:Ta, B KOTOPOM pa3Me~eHbl AlJ,II 
H MO.IJ.YJib 6y4lepHOH naMJITH, a TaiOKe Bblpa6aTbiBaeTCH 
CHrHan"IJHK"cKaHHPOBaHHJI KaHaJIOB KaMep. )J.nHTeJibHOCTb 
3TOrO CHrHana 3a)J.aHa paBHOH 10 MKC, 'ITO npeBbiWaeT 
BpeMH . nepeKJIIO'IeHiU KOMMyTaTopa KaHaJIOB lllfK 
H 3a.n.ep)KKH pacnpocTpaHeHHH cHrHana no Ka6eniD. 
KoHU.OM HMnynLca "llHK" Bblpa6aTbloaeTCH HMnynLc"AU.IT; 
cTpo6HpyiO~HH nepe.IJ.HHM 4lpoHTOM HH4iopMaU.HIO B All,II. 
)J.JIHTeJibHOCTb HMnynLca" Al.l.ll" 3a)J.aHa paBHOH 8 MKC, 'ITO 
npeBbiWaeT opeMH npeo6pa30BaHHH AU.ll. no 3a)J.HeMy 
4lpoHTY HMnynLca'J\U.Il'o C.IJ.BHrOBbiH perHCTp cxeMbl ynpao
neHHJI 3aHOCHTCJI e.IJ,HHHIJ,a, Bblpa6aTbiBaeTCJI BTOpOH HM
nynLc"lllfK"H cHrHan "IlycK"~HKna KAMAK. 

Bo opeMJI 4la3 <1>1, 2, 3, 6, 7, 8 U.HKna AllY npoH:JBO.IJ.HTCJI 
'ITeHHe AU.ll, oo opeMH 4la3 <1>4, 9 - 3anHCb a.n.peca naMHTH 
H HHKpeMeHTHpOBaHHe C'leT'IHKa a.IJ,peca naMJITH, 4la3 <1>5,10 -
3anHcb 24-pa3pJI.IJ.Horo cnooa o MO.IJ.YJIL 6y4lepHoii naMHTH . 
B naqane Ka)K.n.oro U.HKna KAMAK ycTaHaonHoaeTcH cooT
oeTCTBYIO~Hii: KO.IJ. NAF , a no 3a.IJ.HeMy 4lpoHTY Bblpa6aTLI
oaeTcJI cHrHan "IlycK" H npoHCXO.IJ.HT nepexo.n. K cne.n.yJO
~eMy IJ,HKJIY KAMAK. no KOHU.Y BOCbMOrO IJ,HKJia KAMAK 
Bblpa6aTbiBaeTCJI BTOpoii: HMnyJibC "AlJ,II:' 3a)J.HHM 4ip0HTOM 
KoToporo 3anycKaeTcH cne.IJ,yiOll.I,HH U.HKJI AllY. llocne Ka)I(.IJ.O
ro IJ,HKJia AllY Bblpa60TKa CHrHana "llycK" B KOHIJ,e 4la3bl 
<1>10 3anpe~aeTCJI, a CO.D,ep)KHMOe C'leT'IHKa IJ,HKJIOB AllY HH
KpeMeHTHpyeTCJI. B Te'leHHe 64-ro HMnynLca "All,II" reHe
paiJ,HJI HMnynbCOB "llHK", "Al.l.ll" 3anpemaeTCJI, Bblpa6a Tbl
oaeTCJI HMnynLC "KoHeiJ,", BbiBO.IJ.HMbiH Ha pa3beM nepe)J.HeH 
naHenH, c6pacbloaeTcJI TpHrrep "3anpoc" H HMnynLcoM 
"C6poc" CXeMa B03Bpa~aeTCJI B Ha'laJibHOe COCTOJIHHH ro
TOBHOCTH K nycKy CHrHaJIOM "CTapT". 

3(x/JeKm ucnoAb3oeaHU.R MOOYA.R AllY 

B COOTBeTCTBHH C Tpe6oBaHHHMH HeH3MeHHOCTH npo
CTpaHCTBeHHbiX xapaKTepHCTHK ny'IKa 3a BpeMH H3MepeHHH 
3TO apeMH, B Te'leHHe KOTOporo npOH3BO.IJ.HTCJI 'ITeHHe 
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C KaMep H 3anHCL B 6y4JepHyiO naMJITL 384 6aHTOB HH4Jop

MaUHH, He ,I\OIDKHO npeBbiWaTL 2 MC. 
llpH nocne,noBaTenLHOM onpoce KaHanoB KaMep c nepe

,naqeii HH4JOpMal{HH no nporpaMMHOMY KaHany MHHHMaJILHaJI 
BeJIHqHHa 3TOf'O BpeMeHH COCTaBJIJieT: 

T "'N·n ·T 
1 k 

/1/ 

r.ne N - qucno KaHanoB KaMep, n - qucno KaMep, T k -
cpe,nHee BpeMJI npueMa o,nHoro cnoBa KAMAK no nporpaM-

MHOMY KaHany 3BM. 
KaK BHAHO H3 BpeMeHHOH ,nHarpaMMbl, BpeMJI pa6oTbl 

f 6noKa AllY onpe.nenJieTCJI 4JopMynoii 

~ 

j 

T2 "'TIU1K + 64T AUH + 514T UK , /2/ 

r.ne TrH
1
K - ,nnuTenLHOCTL HMnynLca "ITHK", T AIJ,If ,nnu

TenLHOCTL HMnynLca "AU.II': TUK - ,nnuTeJILHOCTL UHKna 
KAMAK Ha MarucTpanH BeTBH. 

llpH no,ncTaHOBKe peanLHbiX 3HaqeHHH napaMeTpOB, 
BXOAJIIllHX B 4JopMynhl /1/, /2/ I N = 64, n=6, Tk ,30 MKC, 

Tm1K = 10 MKC, TAUn = 8 MKc, TUK "'1,5 MKc/,nonyqaeM, 
qTo T 

1 
"'11 ,5 H T2 "' 1,3 MC. TaKHM o6pa30M, npHMeHeHHe 

AllY no3BOJIJieT yMeHLWHTL BpeMJI qTeHHJI HH4JOpMal{HH 
C KaMep B cpaBHeHHH CO BpeMeHeM, 3aTpaqHBaeMbiM Ha 
nocne,noBaTenLHhlii onpoc KaMeP c nepe,naqeii HH4JopMaUHH 
no nporpaMMHOMY KaHany, npuMepuo B 9 pa3 H y,noBneT
BOpHTL Tpe6oBaHHJIM K ,I\JIHTeJILHOCTH HHTepBana H3MepeHHJI. 

3aKAIO'feHue 

Bo3MO)KHO ucnonL30BaHHe AllY ,nn11 ,npyrux aHanoruq
HLIX npHMeHeHHii. KaK cne,nyeT H3 BpeMeHHOii ,nuarpaMMLI, 
,nllHTeJILHOCTL HMnynLca"llHK"npH 3TOM He ,nOIDKHa npeBLI
maTL 7 UHKJIOB KAMAK, a .nnuTenLHOCTL HMnynLca"AI.J.ll" 
,noiDKHa 6LITL He MeHee Tpex UHKJIOB KAMAK. 

Mo,nynL AllY B TeqeHHe 1,5 neT HCnOJib3yeTCJI B yno
MHHaBmeiiCJI paHee CHCTeMe KOHTPOJIJI H ynpaBneHHJI MB 

nyqKa cHHxpo4Ja3oTpoHa OH.HH. 
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00HCaHHhlB MO,lJ.ynh ,lJ.n.ll DpHMeHeHH.II B COCTaBe YHH

BepcanbHOrO .IJ.pa:Haepa BeTBH pa3pa6oTaH anepBbie. B OTnu

'IHe OT aHanorHqHoro MO,lJ.yn.ll B CHCTeMe I<OHTpOn.ll H ynpaa

neHH.II nHHeBHhlM yci<opuTeneM / 5 ' B Rutherford Laboratory 

OH DpOH3BO,lJ.HT He TOnbi<O cfiop, HO H Hai<ODneHHe HH$OpMa

U,HH B 6y$epHOB DaM.IITH. Tai< I<ai< OH BbiDOnHeH Ha HHTe

rpanbHhlX cxeMax Mano:H H cpe.IJ.HeH cTeneHH HHTerpau,uu, 

CTOHMOCTb ero B HeCI<Onbi<O pa3 HH)I(e CTOHMOCTH YHHBep

canbHOB MHI<po- 3BM iB B cnylfae OpHMeHeHH.II ee ,lJ.n.ll TOB 

)l(e u,enu. 

,l.J,n.11 ODepaTHBHOro I<OHTpOn.ll pafiOTOCOOCOfiHOCTH MO.IJ.Yn.ll 

HaMH HanucaHa He6onbllla.ll TecToBa.ll nporpaMMa Ha .113bii<e 

ACCEMiiJIEP 3BM EC-1010. 

IlpHMeHeHHe 3TOrO MO.IJ.Yn.ll COBMeCTHO · C nporpaMMHblM 

ofiecnelfeHHeM ero B CHCTeMe DOMHMO pellleHH.II OCHOBHOH 

3a.IJ.alfH o6ecnelfHBaeT Tai<)I(e B03MO)I(HOCTh onepaTHBHoro 

I<OHTpOnH pafiOTbl 3nei<TpOHHI<H I<aMep. 

KoHCTPYI<THBHO MO.IJ.Ynh BhlnonHeH Ha O.IJ.HOH nelfaTHOH 

nnaTe. Ilepe.IJ.HH.II naHenb liiHpHHOH 2M no3Bon.lleT pa3Me

CTHTb naMObl HH,l).HI<aU,HH CO,lJ.ep)I(HMOro perHCTpOB ,lJ.aHHbiX, 

a.IJ.peca naM.IITH, qTo o6nerlfaeT HacTpOHI<Y MO.IJ.Yn.ll. 

ABTOpbl cqHTaiOT CBOHM OpH.IITHblM ,lJ.OnrOM Bbipa3HTb 

6naro,l).apHOCTb B.A.CMHpHoay 3a none3Hhie o6cy)l(,lJ.eHHH, 

a Tai<)I(e B.I1.Boni<oBy H 11.11.KynHI<OBy 3a OOMOll.lb OpH 

COBMeCTHOB OTna,l).I<e pe)I(HMa H3MepeHHH DpOCTpaHCTBeHHbiX 

xapai<TepHCTHI< BhlBe.IJ.eHHoro nylfi<a H 3aMelfaHH.II. 
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