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C U,MhiO o6ecnel!eHHR HCCJieAOBaH:Hi1: H nycKOBhiX pa60T Ha IDDKBKTOp

HOM H ycKopnTeJibHhiX Yl!aCTKax nHHeHaoro HH.IJ;yKIJ,HOHHOro ycKopnTeJIH 

(JUlY) 11 1 B ITa6opaTOplm Hel'ITpOHHoi\ <j>H3HKH 011HI1 C03AaHhi annapa
Typao-rrporpaMMHhie cpe,Il,CTBa aBTOMaTH3all,HH ITpOBO)l,KH MMnyJihCHOrO 

nyliKa ycKopH€MbiX 3JIBKTpOHQB. 3a QCHOBY aBTOMaTH3HpOBaHHO:tf CHCTBMbl 

H3Mepem<ii H yrrpaBnemrn (ACHY) 12 1 npHHHTa MHoroypoBHeBaH Hepap:>rn
qecKaJI cTpyKTypa c ,IJ,eu,eHTpanH30BaHHbiM yrrpasneaneM. Ee no.ucHCTBMbi 

peaJibHOrO BpeMeHH, CMHXpOHH3Hp0Ba.HHhle C OAHHOtn:lhiM HJIH ITOBTOpHIO

lll;IiMCH ( C traCTOTOfi AO 50 ru.) U,HKJIOM ycKopea:mr, rrpoeKTHpOBaJIHCb 

C yqeTOM MX clJyHKUllOHa.JibHOro Ha3Hal!eHllH, a TRKIKB B03MO)fQ-IQrO pacrrpe

ABJieHllH Q)Kll,llaeMbiX HH¢lOpMaU:HOHHhiX ITOTOKOB ( KOHTpOJib ,....., 400 HM

rryJibCHbiX napaMeTpOB, "' 500 aHaJIOrOBbiX H "' 400 ,llByXII03HIJ;HOIUlbiX 

CHrHaJIOB, a TaK)f(e ynpaBJIBHHe ITO """ 300 KaHaJiaM) H BpeMeirn o6pa60TKH. 

B HX l!llCJie aeo6xo;a.HMhie .una npoao,uKH rryt~Ka no.ucHCTBMhi a.BTOMaTH3a

l.\llll <j>oKycHpOBKll " KoppeKI.\llll nono>KeHIDI ny'<Ka (CA<l>II H CKAII -
KOHTpOJib H ynpa.BJieHHe BBnH\lliHaMH TOKOB 76 HCTOtfHHKOB IlliTa.HHH <floKy

CHpyiOJ..UHX JIHH3 H 66 HCTOliHHKOB ITHTaHHH )l.BYXKOOp)l.HHaTHbiX KOppeKTO

pOB, aMITJIHTY.Ubi HMITYJibCHbiX CHffiaJIOB 35 H 25 MarHHTOHHAYKUHOHHbiX 
,11,aTtiHKOB 13 

I IIOJIQ)I(BHHH H TOKa nyttKa), ITO.UCHCTeMbl KOHTpOJIH H CHHXpO

HH3aiJ;lli1 HMITYJibCOB MOAYJIHTOpOB (CKY!M - KOHTpOJib a.MITJiliTY.Ubl H 3a

,uep)I(KH YCKOpHIO!WiX HMITYJibCOB, aMTIIDI'fY,Ubl TOKR THpaTpOHOB 52 MO.UYJIH

TOpOB, KOppeKu;HH 3a,z:J;ep)l(eK), a TaK)f(B UBHTpaJIH30BaHHOrO KOHTpOJIH 

.Ua.HHbiX TBXHOJIOrHliBCKOro o6opy,UOBaHHH JU1Y (CUK)l - KOHTpOJib aHano

rOBbiX H .UBYXIT03Hil;HOHHbiX CHrHaJIOB ,URTliHKOB OXJia)KJ:];BHHH, BaKyyMa, 

3all.lHTbl H .IJ;p.). IJo,n;CHCTBMbi, ITOCTpOeHHhiB H8. OCHOBe MarHCTpaJibHO-MO

AYJihHOH CTPYKTYPhi KAMAK, MHKpo3BM (M3BM) " ycTpoi\cTB BBOAa 
ll Bh!BOAa 1\aHHhiX (YBB), o6'beAHHHIOTCH C Bhi'IHCJIHTeJibHO-ynpaBJIHIO!l\HM 
KOMTIJIBKCOM (YBK) Ha OCHOBB 6onee MOIUHO:H, rrporpaMMHO-COBMecTHMOi.:f 

3BM c pa3BHToi\ rrepH<j>epHeii AJIH KOOPAHHal.\llll " no)J.!lep>KKH M3BM, ap:>rn
Bll3al.\llll " BhiAa<rn o6o6IAeHHoii HH<j>opMai.\HH ACHY c 1.\eJihiO ynpasne
HHH ITHY. 

8TanaMH C03Aa.HHH ACHY HBHJIHCh pa3pa6oTKH oTAeJibHhiX cTeH,IJ,oB 

H MO.Uyneft )l,JIH o6ecnetteHHH HaH6onee aKTYaJibHbiX 113MepeHH:tf. TipH 3TOM 

ylll:ITbiBaJIOCh Tpe6oaaHHe yMeHbliiHTb apeMH H3MepeHHH H KOHTponH oTKno

HeHnH HMfiYJihCHbiX rrapaMeTpos no 10-20 Me, a TaK)Ke o6ecrreliHTh npHHH

Tne peliiBHHH 0 KOppBKll;HH npou;ecca npOBOAIGI rryttKa HJIH 0 era OTKJIIOliBHHH 

(B asapnfu.IhiX CHTyau;HHx) .uo aat~ana oqepe,UHoro UHKJia ycKopeHm!. Eonb-
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WHe IIpOT.JDKeHHOCTH (- 100-300 M) H pa3Hoo6pa3He H3MepHTeJibHbiX H 
ynpaBJUUOIUHX JIHHHii, lllHpOKH:H ,Il;Haiia30H BeJIH:llliH H qaCTOTHbiX cneKTpOB 
CHrHaJIOB H IIOMeX, 6oJihWHe MOII.\HOCTH rryt.J:Ka H o6opy,n;oBaHIUI fll1Y Bbi,U
BHTaJOT cepbe3Hhie Tpe6osaHIDI K C03.D;aaaeMoH ACHY. Tipe.n;sapaTenhHbie 
HCCJie,r:r.OBa.HHH H pa3pa60TKH Il03BOJIHJIH OIIpe;:(eJIHTb Bbi6op HarrpaBJieHHH 
H MeTO.D;OB, B TOM tJ:HCJie ITOMeXOyCTOii:tJ:HBOCTH rrpeiJ;H3HOHHblX H3Mepe
rml1:14 I H KOHTpOJIH a.HaJIOrOBbiX IIapaMeTpOs 15 I, HopMHpOBKH CHrHaJIOB 
CKATI 16 1 H BhiDOJIHeHHH onepaWJH .neneHHH B xo.ne H3MepeaHH

17 1
, npeo6-

pa30BaHirif H H3MepeHIDi HMIIYJibCHblX napaMeTpOB /S I, pacrrpe,ueJieHHH 
a.HaJIOrOBbiX .D;a.HHbiX ITO Ka.HaJiaM ynpaaneHHH 

19 
I. ,llnH HaCTpOflKH 3JieK.

TpOHHO-OIITH1leCKHX 3JieMeHTOB, KOr.n;a HapH,n;y C aMIIJIHTYAmi: TOKa H BeJIH
tnrnoll CMeiUeHHH "u;eHTpa TH)f(eCTVi nyt~Ka" B Bh16pa.HHOI1: TO liKe ycKopu
TeJihHOro TpaKTa Heo6XO.D,HMO perHCTpHpoaaTb cl>opMy HMTIYJihCa TOKa, 
npHtieM era nJIOI.IJ;a.D;b (3apH,ll,) HBJIHeTCH KpHTepHeM 3cl>¢eKTHBHOCTH HCIIOJih-
3YeMoro aJirOpHTMa, pa3pa60Ta.H MHOf'OKaHaJibHhii1: peniCTpaTOp cl>opMbi 
HMITYJihCHblX CI1THaJIOB MP<I>¥1 11 0 I. 

3aaepllleHHbiM 3TaiiOM pa60T HBJIHeTCH C03,!laHHe ,n;ellcTBY:EOIUero KOM
rmeKCa arrrrapaTypao-nporpaMMHhiX cpe,n;cTB .nnH HH:IKeKTopaoro H nepaoro 
ycKopHTeJlhHoro y'laCTKOB JlilY (eM. P":CYHOK) . 06o3HaqeH11H 6JIOKOB 
nOACHCTeM: BIT<!> H BITK- 6JIOKH nHTaHIDl <jloKyCHPYJOII1HX JIHH3 H KoppeK· 
TOpOB, YIT<I> H YITK- 6JioKH ynpasJieHIDl rpynnaMH BIT<!> H BITK, MCHY
MOeyJIH MyJibTHIIJieKCOpa a.IUUIOf'OBhiX CHf'HaJIOB HH3KOf'O ypoBHH, rHTI -
rpynnoBoi\ HOPMHPYIDII1HH npeo6pa30BaTeJih, AUIT - aHanor0-1.\HQJPOBOll 
npeo6pa3osaTeJih, H<l>TI - HHTepcpeMc rrocne.n;oaaTenhHofi CBH3H, KK - KOH
Tponnep KpeHTa, PC- CHHXPOHHbiH perHcTp, cq - ClleTtru:K IJ;HKJIOB, HTIH
HOpMHpyiOIUH:H rrpeo6pa30BaTeJih HMIIyJibCOB, Kl1 - KOMMyTaTOpbl HMIIyJih
COB, AUITB - 6bicTphm AUIT, il<I>M - HHTep<jlei\c CBH3H c MOHHTopoM, 
MU - 1.\BeTHoi\ MOHHTOp, KOC - KOHTpOJihHhie OCI.\HJIJiorpa<jlhi, AIT- MOAY
JIH aHanoroaoH naMHTH, MCBY - Mo.n;ynH MyJibTHnneKcopa aaa.r.roroabiX 
CHrHaJIOB BhiCoKoro ypoBHH:, AUIIM - MHoroKaHaJihHhii\ AUIT c 6y<jJepHoi\ 
rraMHThiO, BAll - Mo.nynH a.Hanoroao:H IIaMHTH c speMHaMrrJIHTY.D.HhiM rrpe
o6pa3oBaTeJieM, BYG- 6JIOKH ycHJieHIDl CHrnanoB, IT3- MOAYJIH nepeKJIIO
tia.Tenefl: aa,gep:IKKH, B30 - 6noK Halia.JibHOH: 3a.nep)KKH, r3I1 - reaepaTOP 
3~a.HIDI tffiCTOThl HMIIYJibCOB flHY. 

B CA<I>ll CHrHaJihi aarrpR)KeHIDI, rrporroprmoaaJibHhie aeJIHtiHHaM TOKOB 
38 6JioKoB BIT<!> (nma BT-1004A11 1 1

, c BXOI\OM ynpaBrreHim), a TaKlKe 
24 6JIOKOB BllK 112 I, CHHMaeMbie C pe3HCTHBHbiX ,n;aT"liHKOB TOKa (0,125 
H 0,025 OM), rrepe.n;aroTCH no CHMMeTpHlffibiM Ka6en.RM co cKpyt~eHHbiMH 
napaMH B 3KpaHe (- 100 M, TGB-30x2x0,5) Ha noMeXo3aii.\HII1eHHbie H30-
JIHpOBaHHhie MO,Il;YJIH 32-BXO.D;OBbiX MCHY/l 3 I' 3aTeM o6IUHH rHTI 114 

I H 
12-pa3pHI\Hhrii AUIT 115 1

• ITpH nporpaMMHpyeMoM Bhi6ope BXOAOB (3 MO
,n;ynH MCHY rrepso:ll cTyneHH CB.R3a.Hhi c MCHY BTopofl: cTyrreHH) rrocTymuo-
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LWiii B AUII HMITyJihC 3anycKa 38.1\epJKaH Ha speMH (- 200 MC) ycTaHOBrre
HHH H3MepHeMoro cnmarra (c norpernHOCThiO 0,1%). )laHHLre H3 AUII sso-
1\HTCH B M3BM MERA-60 qepe3 THITOBOH KK (K106A). ITo pe3yJILTaTaM 
pa6oTbi rrporpaMMhi ycTaHaBJIHBaiOTCH Mpeca 6noKoB Bllcf> H BTIK, a TaK)I(e 
3HaqeHHH HX TOKOB (Ao 15 A H ± 12 A). BaiiTLI 3THX AaHHLIX nepeMIOTCH 
Ha - 100 M qepe3 ll<l>II (Tnna Kll 025 1' 6 1) B rpynny H3 5 6rroKOB YII<l> 
HnH 3 6noKoB YTIK ( c H30nHpoaaHaoH: JIHHHeH rroc.rre.u;oaaTeJILHoH CBH3H 
n ,rr,pyn:'IMH cpe,rr,CTBaMH 3all.lHTbi oT noMex H olllH6oK) 19 1

• B a.n;pecyeMOM 
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6rroKe YTIK (YII<l>) BbiTIOJIHHeTCH npHeM (ll OTBeTHaH nepeAaqa), pacnpe
.rr.eneHHe .IJ;aHHhiX B O,Il;I'IH H3 8 KaHaJIOB H npeo6pa30BaHHe B a.HaJIOrOBhifi 

CllrHaJI ± (0-5) B C norpelllHOCTbiO 0,4% (0,1)% 3a speMH 2 MC (8 MC). 
Ta6JIH!1bl ll3MepeHHbiX Bemmm TOKOB BbffiOAHTCH Ha AllCIDieli (CM 7209) 
ll rreqaTb (DZM 180) B BHAe IIpOTOKOJia. 

B MP<DH cHraanhi 13 ,n;aTlfH:KOB roKa H 12 .n.aTtHiKOB nono)KeHllil rryt~Ka 
(.lUI " .UT) Bbi6llpaJOTCH rrpll IIOMOIAH KI1 (2 KOMMyTaTopa KII " OAHH 
KT) 11 0 1 no rrporpaMMe M3BM lllill BPY~Y!O c nyrroTa KOC. I1Mrryrrhc 
c 3a3eMJieHHOH o6MOTKH llT H HMnynhChi c 4 o.rurnaKOBhiX o6MOTOK ,UTI, 
CyMMR KOTOpbiX TaK)Ke xapaKTepH3yeT TOK rrytiKa, ITO,ll;aiOTCH ITO KOaKCH

aJibHblM JIHHHHM (aT 50 AD 100 M) Ha IIaHerro HIII1 (c HMrryrroCHbiMll TpaHC
cl>opMaTopaMH) 11 

'1 
1 .UJIH HX cornacoaaHHH H ranhBaHHI.IecKoro pa3;tteneHHH. 

KDMMYTHpyeMMe B KT (llliH B KII) cHrnarrhi c aMrrnmyAoli 0-5 B H !j>poH
TOM 110 100 HC (150 HC IIOCJie CyMMaTopa) IIOAaiOTCH Ha Al.(IIB It 0 I, 3a
nycKaeMh:rH HMnyJihCOM nepaoro ,I.lTI. ,Uanee C nepHO.UOM 3Q HJIH 20 HC 
(AJIH nepsoro H BToporo aapHaHTOB cxeMhi) oTCtiHThmaercH 3a,!l;ep)KKa, 
nporpaMMHo ycrruraammaeMa.H c ytteroM apeMeHH nponera nyt~Ka 3JieKTpo
HOB H 3a,U,ep)KKH CHI'HaJia B H3MepHTeJibHblX Ka6eJIHX H npeo6pa3oBaTe.rtHX. 

3aTeM 64 3HatleHHR CHrHana C TeM )KC rrepHO,IJ,OM Bhi6HpalOTCH, rrpeo6pa3yiDT· 

cH H 3anoM~aiDTCH. lla.HHhie AUTIO, xapaKTepH3YIDI.I..J;He cl>opMy HMnynLCOB 

TOKa rryqKa (- 300-1200 HC), BBOI\HTCH B M3BM AJIH HCIIOJib30BaHHH B rrpo
rpaMMe HaCTpOHKH TpaKTa JII1Y. <!>OpMa HMIIyJ1bCOB Bhi6paHHOH rpyiiiibl 
6 ,IJ,aTlJHKOB MQ)KeT 6hiTh Bhffie,IJ,eHa B BH,IJ,e 6 :QBeTHbiX rpacl>HKOB l!epe3 

I1<l>M (KI1 029 118 1
) Ha MU: (THIIa MC-6A)' a TaKJKe Ha rreqaTb. 

B CKAII HMIIyJibChi .UII H llT IIOAaJOTCH c BbiXOAOB 61 HIII1 Ha BXOAhi 
8 Mo,n,yneH ATI-8 1171

. B 3THX Mo,n,ynHx o6ecnetJHaaercH 3aiiOMl:maHHe aM· 
runrry,n,hi (0,02-5 B) 8 CHrHanoa c apeMeHeM 3anoMHHaHHH ,n,o 0,3 MKC 

H norpeiiiHOCThlO ,IJ,O 0,1% npH BpeMeHH xpa.HeHHH"' 1-10 MC, a TaK)Ke B03-

MQ)K}{OCTb CHHXpOHHOrO c6poca H 6JlOKHPOBKli. llJIR yMeHbllleHHR ape

MeHH H3MepeHiffi IIpHMeHeHbi 3 MO,IJ,YJIH 6onee 6hiCTpoft MO,IJ,Hcl>HKai.l;HH 

MCBY 18 •131 H 12-pa3pHAHhlli AUIIM 119 1 c rrporpaMMHpyeMbiM rrepHOAOM 
IIpeo6pa30BaHllH H eMKOCTb!O 6y!j>epHOH IIaMHTH (1-255 llJill 1-1023 )1aHHb!X 
AnH rrepBoro H BToporo BapHaHTOB). B AU:IIM, 3anycKaeMOM CHHXPOHHO 
C lUIKJlOM illfY, o6ecneqHBaeTC11 CKa.HHpOBaHHe CHrHaJlOB "' 60 H3MepH

TeJibHbiX Ka.HaJloB H C H006XO,nHMoft 3a,n;ep)KK0i::f ocyrn;eCTBJUieTCH Bbi6opKa, 

IIpeo6pa30BaHHe H 3aiiOMHHaHHe HX 3HaqeHllll C rrepHOAOM 10-20 MKC. ,UrrH 
onpe,n,eneHHR CMern;eHIDI rryl!Ka (no Koop,n,HHaTaM X H Y) Tpe6yeTCH ,n,ocTa

TOtJHO 6biCTpoe ,IJ,eJleHHe pa3HOCTH ,IJ,BYX CHrHaJIOB ( C COOTBeTCTBYJOLU;HX ,IJ,BYX 
06MOTOK llll) Ha HX cyMMy, KOTOpOe MQ)KeT 6biTb pea.JIH30BaHO 3a BpeMH 

rrepHoAa AUIIM rrpH rroMomH BCTpoeHHoro rrpo11eccopa HopMHpoBKH 12 0 1 

HJIH rrocrre BBoAa Bcex - 60 AaHHbiX AU:IIM B M3BM. IIo pe3yrroTaTaM o6pa-
6oTKH nonylleHHhie Ta6nH:Qhi pacrrpe,n,eJieHlili no TpaKTY DMY aenHtJHH TOKOB 
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(11o 250 A) n cMell1eHHH nyqKa (± X, ± Y MM) BhiBOMTCH H3 M3BM Ha .n;ncnneH 11 rret~arh, a raK)J(e .D;Jiff rrocne.n;yrol.l.lero HCIIOJih30BfUH:UI a ACHY c ~eJihiD KoHrpona 11 rrpoBo.IJ;KH rrytuca. 
B CKMM HMrryJILChi noAruorcR c 16 LJ;emneneH HanpRIK€HHH ycKopmoll..lHX HMfiYJihCOB MO.U.YJIHTOpOB (JlYI1) H p;eJUIT€JUI HaiipH)K€HHH Karo,na 3JJeKTPOHHOH nywKH (LlHK) no Ka6enHM PK-75-4-11 paBHOH 11JJ!ffibi (160 ± ± 0,1 MM), a ra:K)Ke c 16 )J;aTlJHKOB roKa ("noHC PoroacKoro") 3MHCCHJ-f mpaTpOHOB MonynHTopos (LlTK). PaoMHo:>KeHHhie CHrHaJJbi HfU:! nocTynamr Ha axo.L~;hi 5 Mo.n;yneH AIT-8 H KoMMyrarop KH-52, rrepeKJIIOtm.eMhiii c rryrrhra KOC. KpoMe roro, c noaropureneH HTIM HMnyJILChi ,ZJYH cnep;y10r Ha BXOLJ;hi 4 Mo,a;yneH BATI-4 12 1 1

• Ka)}QlhiH Mo.n;ynh o6ecnelJHBaer rrpeo6pa-30BaHHe 4 BpeMeHHbiX llHTepBaJJOB (OT 10 no 800 HC Me:>K/1y HMnymCaMH Ha BXo,nax "Cron" H "Crapr", C npHBH3KOH K Hat~any illlH K KOHI.lY HX Q:>poHra) B aMIIJIHTYLJ;hi 4 CHTHaJIOB C norpelllHOCTblO )];0 0,2%, 3aiTOMHHa€MhiX, KaK H a All-8, Ha apeMR CI<a.HHpoarunui B MCBY, I<o,u,HpoBaHHR H 3anoMHHaHIDI a AUTIM c nepHo,lJ,oM 10-20 MI<C. Bo3MO)I(Hhi H3MepeaWI OTHOcHTeJihHhiX 3a,uep)f(ei< HMITyJibCOB )lYlf, HX 3a,nep)f(eK OTHOCHTeJlhHO HMllyJihCa nepsoro L(TI HJJH Haqana 11HKJJa JU:!Y (nonaeTcH !10nOJJHHTeJibHO 3a,I\ep:>KaHHhi:H: HMnyJihC "CTapT", HarrpHMep, C O,II,Horo H3 BhiXO)J.OB 6Jioi<a E30). ITo peJyJibTaTaM o6pa6oTKH BhiBOARTCH Ha 3I<PaH MOHHTOpa Ta6JIHUhi aMITJIHTyn yCKopHJOI11llX HMnyJJhCOB (no 21 I<B) H MX 3a/1ep:>KeK (0-250 HC), Ha· npH:>KeHne KaTona nywKn (no 300 KB) , ToKos TnpaTpoHoB (no 16 KA) , Orrpe,o;eJIReTCH (cyMMHpOBa.HHeM aMilnHTy,lJ, ycKop.HIOUJ;HX HMITyJihCOB C yqeTOM KOJIWlecTBa HH,llSI<TOpOB B CeKU:HRX) H BhiBO)J.HTCR pacnpe.,ll,eneHHe 3HeprHH ycKopHeMbiX 3JieKTpoHoB no nJJnne ycKopHTenH (no 6-7 M3B). 3anycK cncTeM ycKopmeJJH n c~mxpoHH3aJ1HH annapaTypbi ACl:!Y ocy111eCT· BJIReTCR OT reHepaTOpa 3aiTyCKIDOUJ;HX HMITyJihCOB r3lf
12 2 1

• I1MnyJibChl r3J1 reHepHpyiOTCH CIDIXpOHHO C l!aCTOTOti ceTH 50 ru H C yCTa.HOBJieHHOft <fla30ii:(10-50) o oTHOCHTeJILHo nonmKHTeJILHoro nepexona ee cHHycm·I.Uhl qepe3 HOJih, liTO o6ycJIOBJieHO Heo6XO,ll,HMOCThlO CHHXpOHH3aUHH pa3MarHH"llmaHHH llH)J,yi<TOpOB YCI<OpHTeJIR c CeThlO IlliTai·UUl. reHepaTOP o6ecnetzHBaeT pe)f(HMhl O.D;HOI<paTHoro HJIH rrepHO,ll,WieCKOrO 3anycKa YCKOpHTeJIH H Tai<He )f(e pe)f(HMLI 3arryCKa C napaMH HMITYJihCOB (nepe,n OCHOBHhiM HMnyJihCOM <PopMHpyercR onepe)f(arow;m1 era Ha 20 Me HMnyJILC c QeJihiO coxpaHeHHR aMITJIHTYJl.hl yCI<OpRIOllJ;HX HMrryJihCOB, yMeHLWeHHFI Cila)J,a a.HO,ll,HOrO HanpR)f(eHHFI THpaTpOHOB Ha tiaCTOTe HIDI<e 6 rll) . .IJ.nR CllHXpoHH3aUHH ITO)J,CHCTeM ACl:!Y B reHepaTOpe nepen OCHOBHbJM HM!IYJibCOM CHHXpoHH3a!l'IH <!JopMllpyeTCH onepe:>Kal0111HH ero Ha 10 MC HMny JlbC ( OCHOBHOH ll onepe:>KaJOI11llH HMflYJibChi CHH.XpOHH3aii,HH HMeiOT OT,ll,eJibHhie BbiXO)l;hl). llepeKJtrotzeHllii tiaCTOThi reHepaTopa H era pe)f(HMOB ocyw;ecTBJIRIOTCR BPY'ffiYIO (c nepe.nae:H: na.HeJIH 6noKa) HJIH nporpaMMHo qepe3 MarHcTpaJIL KAMAK. I1MnyJILChi C BhiXO,ll,a r3I.J llO,ll,aiOTCR B KaHaJI 3anycKa MOJlY.1IHTOpa, ITHTaiOmero HM· 
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nynheHhlli rpaHe£PopMarop 3JI€KTPOHHoi1 nywKH, a qepe3 6noK I.Ui£Ppoao:H 3a.uep>KI<H E30 (DT 10 AD 2720 He, qepe3 10 HC), pa3MHD)f(ffTerrh YP6 12 3 1
, MDAYJIH 3a.uep>KKH IT3 Tuna KJI 002 ( DT 0,5 AD 63 HC, qepe3 0,5 HC) 11 6 1 

B KIDHUihl 3anyeKa MO)l;YJIHTOpOB 11H)I(€KTOpHoro 11 yeKOpHT€JihHOro yqacrKOB, B Kruntnax 3arrycKa Mon;ym:nopoa ycra.HoaneHhi 6noKH EYC, cocronll.Uie 113 pa3n;enHrenhHhiX 11 eornacyroJ.Wix 11MnynheHbiX rpaHc£PopMaropoa, ycHJIHTe.Jieif HMITYJihCOB 11 JIHHHif 3a,D;epiKK11 (OT 0 ,Il;O 400 He, qepe3 20 He), 
ll€p€3 KOTOphie Ha BXO,IJ; ITOAMO,IJ;yJIHTOpOB ITO,IJ;aiDTCH HMITyJibehi 3anyeKa THparpoHOB (I13T). lloene H3MepeHH:H cooraereraeHHO -ycraHaBJIHBarorcH (qepe3 KK, apy~y10 HJIH npDrpaMMHD) B MDAYJIHX IT3 H EYC (apyqHyw) 
KoppeKTHpym:rnl1e H3M€H€HHH 3a,r:J;ep)l(eK. OcHOBHOft H onepeiKa.FOIUHft HM
nynhChi CHHXPOHH3aiJ;Hl1 no.n;arorcH ·c BbiXO)];OB r3I1 B Mo,nynH Cl!eTtruKOB Cl.J H pentCTpDB PC (THna KC 017 H KP 005) /l 8 

I c neJiblO BBDAa HDMepa T8Ky
I..IJ;ero IJ;HKJia JllfY 11 n;pyrHX ,IJ;aHHhiX, a TaK:IKe eY:IHXpOHH3al.Uil1 I.UiKJIOB ITpOrpaMMbl eOOTB€TCTByfOIIU1X ITO,IJ;CHeTeM. 3TO o6ecnellliBaer He06XO.IT.HMYJO no.n;roTOBKY H BBO)l; rpyrm HMITYJibeHbiX napaMeTpOB C 3a,D;aHHblMH IIpH3HaKaMH, a raK)I(e m:J;eHrH£PHKau;rno H o6pa6orKy HaKaiiJIHaaeMo:H HH£PopMau;vm AJIH pa3rrH~hiX nHKJIDB B rrDAKJilQqeHHhiX M3BM H 3BM YBK (Tuna CM-4) _ 
,lJ.n:n nx l'IH4lopMau;HoHHoi1 eBH3H non;KJIFOl.JaJIHCh craHn;apTHhie KaHaJihi YBB (nrraThi MTT-60, MMT-60, SM-DKll H SM-KSll). CHHXPDHMnyrrhChi IIDAa
roreH raK)Ke Ha cooraercraym:rnne axo,n;hr 3 ocunnnorpa£Poa KOC ( c aeo6-XDAHMDii 3a):lep>KKDii), Ha 6JIDKH AIT-8, BAIT-4, AUITM n AUITE. 

ITpDrpaMMhr ACI1Y, HarrncaHHhre Ha H3h!Ke MACRO-II, a TaK>Ke FORTRAN-IV, cocroHT H3 <PYHKIJ;HOHaJihHhiX Mo,n;yne:H, o6'be,IJ;HHHeMhiX B npou;ecce KOMITOHOBKH. no Mepe p8.3BHTI1H ACHY ycnoiKHHJIHCb C03,IJ;aaaeMhie nporpaMMhi H3MepeH11H. HanpHMep, ,IJ;JIH CA<f>TI 6hrna HarrneaHa nporpaMMa e BhiBon;oM Ha 3KpaH llJIH c paenet.IarKo:H ra6nl1I.l; aeex H3MepneMhiX TOKOB (B O,IJ;HOKpaTHOM pe:IKHM€ C BpeMeHeM BhiBO,IJ;a OKOJIO 40 C) JIH60 on;Horo H3 H11X no 3a,r:I;IDUffO oneparopa (BhiBon; e nep11o.n;oM ,..,_, 1 c), 3areM 
C ynpaBJI€HH€M HCTOtffiHKaMH TOKa (B03MO)KHQ HCITOJib30BaHH€ CHMBOJIOB 
KJiaBHaryphi M, B 11 V- "MeHhiiie", "6onLIIIe" 11 "ycKopeHHoe, H3MeHeHHe), 
C perHCTpaQHelf H BblBQ,IJ;OM <PopMbl CHfHaJIOB (HX rpa<PHKOB) Ha netiaTb HJIH nseTHDii MDHHTOP MP<1>11. L{JIH yripaarreHHH pa6oToii nporpaMMhr ncnorrh-3yercH pH,n; CHMBonoB KJiaauaryphr, HanpHMep: R - Bhi30B nporpaMMhi l1Jlli B03Bpar K ,n;Hanory, L - netiaTh rpa¢HKOB, G - npo.D,OJI)KeHHe l.UiKJIOB 11 o6HoBneHHe rpa¢uKoB, P - BhiBO,ll, ra6nHIJ;hi acex TOKOB H3 Ell <I> H BilK, 
Fnn 11 Cnn- BhiBon; B UHKJie roKa o.uHoro (c HOMepoMnn) Ell<l>HJIHBTIK cooraercTaeHHO, H- npHOCTa.HOBKa nporpaMMhi, W- 3arrnch .D,aHHbiX o pe)KHM€ pa6orhi (a eooraeTcrayro:rnHH <PaH.rr aa n;l1cKe). B xon;e ,nHanora Ha 3KpaH 
BhiBO,[J)iTCJI M MOryT 6biTb H3MeHeHbl ):J;a.HHhle 0 pe)KHM€ pa6oTbl ( O,IJ;HOKpaTHh!H rrn6o nHKJIHqecKHH), 0 rpyrrne CHrHaJIOB )ll1 (X JIH6o Y), 0 Bbi6paHHhlX 
HoMepax 6 ,n;aTl!HKOB )ll1 H JlT H O,IJ;HOfO H3 HHX ,IJ;RH HaCTpO:tiKH (I..UiKJIH-

6 



qeCI<Ge o6HOBJieHHe ero <jJOpMhl !I pH <jJHKCaiUfH 1\pymx 5 rpa<jJHKOB) · H 1\p • .AHaJiorwmo nocrpoeHHaJI nporpaMMa CKAIT rro3BOJHI€T B pe)KHMe .D;Hanora ITO yKa3aHHhiM CHMBOJiaM KJI3BHatyphl Bbi3BaTh, OCTflHOBHTb, IlpO.D;OJI)KHTb l:WH IIOBTOpHTb H3MepeHHf! C rrepBHllHOii o6pa6orKoft .D;3HHbiX (3a BpeMH - 70 MC), C Bh!BOI\OM Ta6JIHI(hl Ha 3KpaH (1,6 c) HJIH Ha rreqaTb. BapHaHThl rrporpaMMhi CKI1M II03BOJ1HIOT, HapH,ny c nepHo,Z:U.ftieCKHM o6HOBJieHHeM Ta.6JIHU: napaMerpos Ha 3KpBHe MOHinopa, BhiBecTH H 33IIOMHHTh (no aanpo~ cy orrepaTOpa) CToJI6eQ Ta6JIHI1bl 3HaqeHHH CHrHaJIOB .[(YJ1. 
llposeneao HCIThiTa.HHe sapHa.HTOB nporpaMM aBTOMano~qecKoro H3Me~ H€HIDI BC€X clJoKyCHpylOI.I..l;HX TOKOB B pa3p€lJ1€HHhiX ,IJ;HaiT330Hax H 3KCTpeMaJihHOfO peryJurpoB<nUIH TOKOB BTI<I> c I..J;eJihiO omHMH3aiUUl HacrpoHKH rpaKra 11 rrposo)J;KH rryt~Ka no mnKeKtopHoMy yqacrKy. PeruntaoaaH aJiropHTM CJiyqafu:Joro ITOHCKa C a,IJ;3IITl:IpyiOIIJ;HMCH lli3fOM 124 

I TipH 30-MepHOM yrrpasnRIOJneM BeKrope. B Kat~ecrae omHMH3HpyeMoro <PYHKU;HOHBJia Bhi6~ paHa IIJIOII1allh HMrryrrhca TOKa Ha BhiXOI\HOM .UT (no 1\aHHhiM MP<1>11). Ha O,I:J;HOM 1:13 rrpoMe:JKYTOtffihiX pe)KJ:IMOB rrpoao,I:J;KH rrpH HalffiJihHOM 3HatJeHIU1 aMIIJUiTY,I:J;hl 3Toro TOKa 53 A HaMepeHHO yMeHbliiHJIH 3TO 3HatJeHHe ,I:J;O 41 A c 3apH}J,oM B HMrryrrhce 16 MKKrr. llocrre 1\BYX MHHYT pa6oThi rrporpaMMhi ,I:J;OCTHraJIC.fl npe,I:J;eJibHhill poeT RMIIJIHTY,IJ;hl TOK:a H BeJIHlll1Hhl 3Rp.JI.n;a ,I:I;O 25%. f1o.D;rOTOBJieH aJirOpHTM CHMIIJieKCHOrO MeTO,I:I;R OIITHMH33IJ;HH . . O,D;HaKo na)J(e coKpam;eHHhie anropHTMhi 3THX nporpa.MM c rpynoM pa3Me~ 111aiOTCH B rraMHTH M3BM (110 28K crroa). 
Ilpe.n;craaneHHhie annaparypHo-nporpaMMHhie cpe.n;CTBa aKTHBHO He~ IIOJih30BaJIHCb rrepCOHaJIOM JIJ1Y (rrpH KpyrrroCyTO~OM pe>KHMe pa60Tbl), 11crroJih30BaHHe IIOI\CHCTeM CKATI, CK11M, CA<I>TI c MP<1>11 Haqarroch cooTBeTCTBeHHo c 1983, 1984, 1985 H 1987 rr. 01\HOspeMeHHO rrpoBOI\HJIHCh pa6orhi no paCliiHpeHHIO .n;eHcrayrornHx no.ncncreM H C03)];8.HHIO HOBhiX. llpHHRTaJI CrpyKrypa IIO)l.CHCTeM, pa3pa6oTaHHhl€ H H3rOTOBJieHHhie Ha6ophl MO.D;yJieti II03BOJIHIOT IIOCJI€.D;OBRT€JihHO HapaiiJ;HBRTh lllfCJIO HCITOJib3Y€MhiX KaHaJIOB ACI1Y. HarrpHMep, 1\JIH o6ecrre<<eHifH pa6oT Ha BTopoM ycKopHTeJihHoM yqacTKe Hapall1HBaeMbie rpyrrrrhl HI111, ATI-8, BATI-4, TI3, YTI<I> " BTI<I> yBeJIHtJHBaiOTCR COOTBeTCTBeHHO HR 27, 4, 3, 9, 1 H 7 . .IJ:JIH npoae,n:eHHJI pa6or ITO yrrpa.BJI€HHIO rpyrrnofi ,I:I;OIIOJIHHTeJlhHO IIO,llKJUOtJ€HHhiX HCTOliHHKOB HM~ IIyJihCHoro IIHTaHifH HOBhiX <jJoKyCHPYIDII1HX JIHH3 s CA<I>TI BBE\lleHhi 6 6rroKOB YTIK c 11<1>TI H C031\aHa cooTBeTcTBYIOII1aH MO)IH<jJH~IfH rrporpaMMhi. ilpH 3TOM 1\JIH H3MepeHHH aMIIJIHTYI\hl TOKa (1\0 200 A) 3THX 48 HCTO~HKOB 3a BpeMH - 1 Me rrpHMeHeH Ha6op MOI\yrrei'I Ha ocHoae MCBY H A[(TIM. ilpOBe)leHHhie pa6oThl ITO C031\aHHIO IIO)ICHCTeMbl C[(K.[( Ha OCHOBe H3MepHTeJihHhiX MOI\yJiei\ MCBY, MCHY, A[(TI-12, rHTI, HTI 114 

I H )lpyrHX II03BOJIRlOT nepefrTH OT CB€TOBhiX Ta6no H MH€MOCX€M (B rryJihTOBOH llJ1Y) K HCITOJlh30BaHlliO IJ;BeTHbiX MOHJ:ITOpoB C 3BM, a IIQ,Il;CHCT€Mhl C npHMeHeHHeM QH<jJpoBOH BHI\eOKaMepbl (Ha 6a3e ll3C-MaTpHI(bl) . H COOTBeTCTBYIOII1ero 
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muep<lJeika )1JIH BBOAa B 3BM li HaKonJieH!iH !iH<lJOpMa!jlili (110 32K 6aiiT 

)l.JHI O,Il,HOfO KaJI,pa) - K 6onee TO\ffibiM onepanmHhlM H3Mep€HIDIM 3MHTTaH

Ca H IIpoQ;m:nH IIyt.IKa. IlpH 3TOM 3aM€THO B03paCTaiOT rpe6oBaHHR K HM€10-

IUliMCH M3BM " YBK ( c yqeTOM noArOTOBKH o6mero rrpoToKorra ACHY 

H corrposo)K,D,aromHx pacl.leroB), a raK)Ke ux CBH3H no KaHanaM YBB. PH.n; 3a

;a,alJ craaosHTCR ner1.1e pernaeMhiM npH· 3aMeHe y)Ke ycrapeslllHX M3BM. 

Ocyii.J,eCrarreH nepeao.u no,n;cHcreMhi CKAII aa nepcoaanhayro 3BM "TipaBeu-

16" (aHarror il3BM mna IBM PC/XT) c KOHTporrrrepoM KpeiiTa KK 009 12 51 . 

OcHOBHhie npe,n;rrocbiDKH raKoro rrepeBo,na: rpe6yrorn;~-mcH o6neMhi naMHTH 

H HaKOmiT€JIH )l.JIH pa3BHBa€MbiX IIporpaMM )J.HafHOCTHKH H ynpaBJIBHHH, 

B03MO)KHOCTH HCITOJib30BaHHH rpa¢m:lleCKHX cpe,Il,CTB, Ha)J,€)1(HQCTb pa60Tbl 

( C ytleTOM H3HOCa) H onepaTI1BHOCTb peMOHTa, yCJIOBIDl p3.3M€lll;€HHH Ha 

nynbre JIMY, B03MO)KHOCTH KOMMyHHKar.um H pacnpe,n;eneHHH 3a,u,aq ACHY 

Ha ypoBHe coBpeMeHHhiX annaparypHo-nporpaMMHhiX cpe,n;cTB. 
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