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H3MepHTenhHO-Bbl'IHCnHTenhHhlH u.eHTP 0T)l.ena HOBhiX 
MeTO.ll.OB ycKopeHHJI coJ)l.aH Ha 6a3e Manoii 3BM M-6ooo/I/ 
paCUIHpeHHOH KOMlllleKTaU.HH H npe)l.Ha3Ha'leH )l.llH o6cny)I{H­
BaHHJI H3MepHTellbHbiX CHCTeM H 3KCllepHMeHTanbHbiX yc­
TaHOBOK, HCllOllb3yeMbiX llpH HCClle)l.OBaHHH napaMeTpOB 
ny'IKOB KonneKTHBHoro ycKopHrenJI. 

CnO)I{HOCTb COBpeMeHHbiX Hay'IHbiX HCCne)l.OBaHHH H 6onh­
UlOH 06'heM nepepa6aTbiBaeMOH <iJH3H'IeCKOH HH<iJOpMaii.HH 
npHBenH K H3MeHeHHIO xapaKTepa 3KCnepHMeHTanbHOH 3neKT­
poHHOH annaparyphl. lloRBHnacb nporpaMMHo-ynpaanJieMaJI 
3lleKTpOHHKa, BblllOnHeHHaJI Ha OCHOBe MHKpOCXeMOTeXHHKH, 

HMeiOU{aJI MO.ll.YllhHYIO CTPYKTYPY H YHH<l!Hu.HpoBaHHoe co­
npJI)KeHHe c 3BM. 

H3MepHTenhHble H 3KcnepHMeHTanhHbie ycraHOBKH 
OHMY cKoMnneKTOBaHbi H3 craH)l.apTHhiX 6noKoB KAMAK12~ 
npH pa3pa6oTKe KOTOphlx, KaK o6R3aTenhHble, BhlnonHeHbl 
cne)l.yiOU{He rpe6oaaHHJI craH)l.apra: 

1. Bo3MO)I{HOCTh a)l.pecHoro o6palll.eHHJI K 6noKaM c 
noMOU{hiO KOMaH)l.hl CNAF, r)l.e C - HOMep Kpeiira /MaK­
CHMYM 7 I, N - HOMep 6noKa B Kpeiire /MaKCHMYM 24/, 
A- cy6a)l.pec, no KOTopoMy opraHH30BaHo o6pall{eHHe K 
pa3nH'IHhiM qacTJIM 6noKa /MaKCHMYM 16/, F - KO.ll. 
onepau.HH. 

CTaH)l.apr npe)l.yCMaTpHBaer BhlnonHeHHe 32 pa3nH'IHWX 
onepaii.HH, KOTOpble pa36HBaiOTCJI norH'IeCKH Ha TpH THlla: 

F0 + F 3 - KO.ll. onepau.HH 'ITeHHJI, 
F16 + F17 - KO.ll. onepau.HH JanHcH, 

F8 + FII ~ 
Fz4 : F 27 - KO.ll.W onepau.Hii ynpaaneHHJI 

F21..,.. F23 
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OcTanLHble KO,IJ;bl onepa.u;Hil HnH pe3epBHble, HnH He­
cTaH,ll;apTHble, H MOryT HCDOnL30BaTLCJI pa3pa60T'IHKaMH 
DO HX YCMOTpeHHIO. 

2. HanH'IHe B MarHCTpanJIX CBJI3H C 3BM 24 WHH 
'ITeHHJI (R) H 24 WHH 3aDHCH (W) HHcf>opMa.o;HH. He3aBHCHMble 
R H W WHHbl D03BOnJIIOT nepe,ll;aBaTL HHcf>opMa.IJ;HIO B ,IJ;BYX 
HanpaaneHHJIX 24-pa3pJI,li;HbiM napannenLHbiM KO,IJ;OM. 

3. Bo3MO)I(HOCTL cf>opMHpoaaHHJI Ka.>K,ZJ;biM cTaH,ll;apTHbiM 
6noKoM 3anpoca Ha CBJI3L c 3BM, TaK Ha3biBaeMoro LAM­
CHrHana. 

KpoMe Toro, cTaH,ll;apT npe,ll;nonaraeT pa3MeiiJ;eHHe 6no­
KOB B CTaH,ll;apTHbiX KapKacax - KpeBTaX C YHHcf>HIJ;HpOBaH· 
HOB ropH30HTanLHOB MarHCTpanLIO CBJI3H (DATAWAY) 121• 

EcnH 06'LeM annapaTypbl H3MepHTenLHOH CHCTeMbl He 
npeablwaeT O,IJ;Horo KpeiTa /22 6noKa KAMAK/, TO ,IJ;nJI 
CBJI3H C 3BM HCDOnL3YIOTCJI cne.u;HanH3HpOBaHHble YCTpoii­
CTBa, cornacyiOIIJ;He MarHcTpanL xpeiTa Henocpe,li;CTBeHHO 
C MarHCTpanLIO BBO,ll;a-BbiBO,IJ;a 3BM - T.H. O,IJ;HOKpeBTOBble 
HHTepcf>eicbl/puc. 16/. 

B cnyqae pa3BHTHJI H3MepHTenLHbiX CHCTeM, CO,ll;ep­
)KaiiJ;HX HeCKOnLKO KpeBTOB annapaTypbi, CBJI3aHHOB C 3BM, 
DpOH3BO,IJ;HTCa 06'Le,IJ;HHeHHe HX B TaK Ha3biBaeMy10 BepTH­
KanLHYIO aeTBL (Branch Highway) . TaKoro THna CHCTeMbl 
CBJI3biBaiOTCJI C 3BM npH DOMOIIJ;H CHCTeMHOro /MHOro­
KpeBTOBOro/ /HHTepcf>eilca, KOTOpbiB ynpaBnJieT pa60TOB 
cf>yHKIJ;HoHanLHbiX 6noKOB KAMAK qepe3 cTaH,ll;apTHble KOHT­
ponnepbl THna A(AI) /puc. 1a/. 

B OHMY pa3pa6oTaHbl, H3roToaneHbl H BBe,IJ;eHbl a 
3KcnnyaTa.IJ;HIO o6a THDa ycTpOHCTB CBJI3H H3MepHTenLHbiX 
cHcTeM KAMAK c 3BM, no3aonJIIOIIJ;HX rH6Ko H onTHManl.­
HO opraHH30BbiBaTL c6op H o6pa60TKY cf>H3H'IeCKOH HHcf>op­
Ma.IJ;HH. 3Ta rH6KOCTL o6ecne'IHBaeTCJI, C O,li;HOB CTOpOHbl, 
annapaTypoB HHTepcf>eHCOB, D03BOnJIIOIIJ;eB npHHHMaTL H o6-
pa6aTbiBaTL 3anpOCbl Ha CBJI3L C 3BM /LAM -cHrHanbi/ 
oT 6noKoB KAMAK. C ,ll;pyrou cTopoHbl, pa3pa6oTKOB Heo6-
XO,IJ;HMoro KOMnnexca nporpaMM CBJI3H. 06ecne'IHBaeTCJI 
,IJ;Ba BH,IJ;a o6pa6oTKH LAM - CHrHanoa: 

1/ O,li;HOypOBHeBbiB, KOr,IJ;a npOCTO yKa3biBaeTCJI Ha Ha­
nH'IHe 3aDpOCOB Ha CBJI3L, 6e3 HX H,IJ;eHTHcf>HKa.IJ;HH - C60pKa 
HJIH ,IJ;nJI acex LAM- cHrHanoa H nonyqeHHe o6mero 3anpoca, 
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Puc. 1. CxeMa coeouHeHUJI 3BM M- 6000 c cucmeMaMu 
KAMAK. 
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2/ NHoroyposueswii BH.IJ; o6pa6oTI<:H LAM - curuanos, 
I<:Or,IJ;a H.IJ;eHTH4JH:o;Hpy10TCJI 24 pa3nH'IHLIX Tpe60BaHHJI Ha 
npepblsauue Tei<:yiD;eii nporpaMMLI 3BM. B 3TOM cnyqae 
HCnOnL3yeTCJI npe.n;yCMOTpeHHLIH CTaH.n;apTOM cnoco6 one­
pa:o;Hfi: c ynop.1.n;oqeuuwuu LAMr curuanaMH, I<:oTopwl 3ai<:nro­
qaeTcJI B TOM, 'ITO 3BM 'lepe3 HHTep4JeiiCbl opraHH3yeT 
3anpoc 3THX curuanos. B OTBeT ua 3anpoc ua wuuax 'ITe­
HHJI (R) nO.IBnJIIOTC.I OT06paHHLie H nepepacnpe.n;eneHHble 
no npaopaTeTaM LAM -caruanbl, c4Jopuaposauuwe B 24-
palpJ:.n;uoe cnoso ynop.I.IJ;O'IeHHbiX 3anpocos ua cB.I3L. 3BM 
'IHTaeT 3To cnoso a o6pa6aTbiBaeT nocne.n;osaTenLHo see 
3anpocw. 

Pa3pa6oTaHHble nporpaNMLI CB.13H cnoc06Hbl BLinOnHJITL 
cne.n;yroiD;He 4Jyui<::o;BH: 

1. Ynpasneuue pa6oTol annapaTypw c yqeToM scex 
cliYHK:o;ul, npHHJITblx B cTaH.n;apTe KAMAK. 

2. He3aBHCHMLii BLIBO.IJ; H xpaHeHHe HH4JopMaD;HH Ha 
BHeWHHX Hai<:OnHTenJIX /uarHHTHLie neHTLI, .QHCI<:H, 6apa6a· 
HW H T . .IJ;./. 

3. 06pa6oTI<:Y co6pauuol uu4Jopua:u;HH napannenLHo c 
npo:u;eccow ee c6opa /T .e. pa6oTy B pelKJiue wym,Tanpor­
pauuaposaaa.a/. 

4. Bo3MOlKHOCTL I<:ounnei<:Ta:u;aa nporpauu no np•opa­
TeTy. 

IIepeqaeneauwe fYHKUaa, no- eYID;eeTay, awnonaaeT 
onepauaoHHAJI eBeTeMa, I<:OTopaJI OeYID;eeTBnJieT B Myn~TB· 
nporpauwaou pelKaMe pa6oTy nporpaMM no a6eonroTaww 
ana oTaoeaTenLHWM npaopaTeTaM. Haa6onee noJIBol a 
nnaae B3nolKeuawx swwe tYHK:o;BI asnaeTeJI •eJCoaaa one­
p&D;BOHHAJI eaeTeMa pean~HOrO apeMeHB ,llJIJI BW'IBeJUI· 
Ten~awx kownneJCeos aa 6a3e 3BM ACBT M -6000 /I/, 
pa3pa6oTaHaa• a aae.n;euuaa a 3JCennyaT&IUIIO a OHMY 
OHJIH eoTpy.n;HHI<:AMB M oekoBekoro BlllKeHepuo -•a3B'Ieeko­
ro BHeTHTYTA. IloeTpoeHHAJI no MO.Qyn~BOMy npBHIUiny, 
.IJ;Bei<:OBAJI onepa:o;HOHH&JI eBeTeM& pean~HOro BpeYeHB 
/,D,OCPB/ n03BOn.leT nerKo, 6e3 B3MeHeHBI nporp&YYHWX 
wo.n;ynel, •o6asnaT~ wo.n;yna nporpawu - •palaepoa, yn­
paanliiOIQIIX pa60TOI yeTpoleTB, Be BICniD'IeHBWX a kOYttnek't 
cpeAeTB ACBT M -6000 npa reuepal.lBB ):(OCPB. Takaa 
nporpawwa - .n;palsep ,lna caeTeMw kAMAK paspa6o't&Ha 
eosueeTHO coTpy.n;HBJC&MB OHMY OH.IIH • MoeJCoaekor-o 
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HHlKeHepuo-4JH3H'IeCI<:Oro HHCTHTyTa. ):(OCPB - .n;paii:Bep 
KAMAK no3BOnJieT pa6oTaTL o.n;uospeueuuo c ueci<:onLI<:HMH 
CHCTeMauH KAMAK I<:ai<: B o.n;uoKpeiiTOBOM, Tai<: H B uuoro­
I<:peiToBoM HCnOnHeHHH npH 06.13aTenLHOM no.IJ;I<:niD'IeHHH 
BH4!0pMaD;HOHHLIX HHTep4JeiiCHLIX I<:apT I<:alK.IJ;Oi CHCTeMLI 
KAMAK 11epe3 KaHan npJIMoro .n;ocTyna B naM.ITL /KII,D,II/. 

06ueu uu4Jopua:u;ueii Me)I(.IJ;y 3BM H annapaTypoii uaqu­
uaeTe.l c uoueuTa, I<:or.n;a annapaTypa roTosa I<: 3THM 
onepa:o;H.IM, npu 3ToM B uawuuy nocwnaeTc.l cBruan "ro­

, TOBHOeTH" no ynpaBn.IIDID;efi: HHTep4JeiiCHOii I<:apTe rT 1=1. 
Ilo 3Touy lKe curuany oeyiD;eeTBnlleTcll I<:OHTponL npasunL­
HOCTB nepe.n;aqu CNAF-I<:ouau.n; H .n;auuwx. 

Bee o6paiD;eHHJI I<: annapaType KAMAK qepe3 .n;paiisep 
CO CTOpOHW 4JyRI<:D;HOHanLHLIX 3a.n;aq o4JopMnJIIDTe.l CTaH.n;apT • 
HWM o6p&30M C nOMOlD;LIO BW3WBaJOID;HX nocne.n;oBaTenLHO· 
eTel, uanucauuwx ua .13WI<:ax nu6o MHEMOKO,D, , nu6o 
CI>OPTPAH H HMeiOID;HX cne.n;yJOID;He 4JopuaTW: 

I. YnpaeAJIIOfiiUU 6W306 <)AA onepat~uii ynpaeAeHuA 
(Fa-FlJ, F24-F21, F2l, F23) 

MuewoKo.n; 

JSB EXEC 
DEF ?+4 
DEF RCODE 
DEF ~WD 
DEF PARAM 

- o6paiD;eHBe JC CPB 
• TO'Ika B03Bp&Ta B nporpaMMY 
• kO.Q Tpe60BAHBJI /I<:O.IJ; onepa:o;BH/ 
- JCOHTpon~uoe cnoao 
- .n;ononHBTenLHWI napaMeTp 

To'IJCa Bo3apaTa: 

R<DDE 
CONWD 

PARAM 
SOST 

DEC 3 
ocr NNN 

DEF ? +2 
OCT 0 
DEC n 

- I<:O.IJ; Tpe6osaua.l ua ynpaaneuue 
- co.n;eplKBuoe I<:OHTponLuoro cnosa 

/puc. 2/ 
- a.n;pec 6y4Jepa ynpasnJIIOID;IIX cnoa 
- aqeii<:a .n;na cnosa cocToJIHBll KAMAK 
- JConaqecTBO ynpaanJIIOlD;BX enos .n;n• 

annapaTypw KAMAK / CNAF -
ICOMAH.QW/ 
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florH'IeCKliH 0/1 ~yHKUliOHanhHhlH 

Koa HOMep 
KAMAK 

Puc. 2. cPopMam KOHmpoAbHozo cAoea CONWD 

<l>opMaT KOHTponLHoro enosa ynpasmnomero SLI3osa npeJJ.­
eTasneH Ha puc. 2, r)J.e <iJYHKIJ,HOHanhHhiB KO)J. MO)I(eT npH­
HHMaTb ene)J.yiOIIJ,He 3Ha'leHHH: 

0 (
8

) - seeb enHeoK ynpasnHIOll\HX enos s KAMAK SLI-
)J.aeTeH 6e3 auanH3a roTosuoeTH no ynpasnHro­
me:B HHTep<IJe:BeHOB KapTe - rT-1. 

1 (8) - seeL enHeoK ynpasnHIOll\HX enos s KAMAK 
Sbl)J.aeTeH noene TOrO, KaK rOTOSHOeTb no yn­
pasnHIOll\eB KapTe - rT1 eTaHeT pasHa e)J.HHH­
IJ,e. 

2(8) - Ka)I()J.Oe ynpasnHIOIIJ,ee enoso SLIJJ.aeTeH noene 
Toro' KaK r T 1 eTaHeT paS HOB e)J.HHHIJ,e. 

6- :B 6HT KOHTponLHoro enosa CONWD JJ.Oil)l(eH 6LITL paseu 
uynro - JJ.nH OJJ.HOKpe:BTosoro HenonueHHH eHeTeMw KAMAK 
H e)J.HHHIJ,e - )J.nH MHOrOKpeBTOSOrO HenonHeHHH. 

IlpH uopManLHOB oTpa6oTKe annapaTypo:B KAMAK seex 
ynpasnHIOIIJ,HX onepan.H:B s perHeTpe B H H'leBKe SOST 6yJJ.eT 
3anHeaH Hynh. IlpH OWH60'1HhiX eHTyaiJ,H.RX S perHeTpe B H 
.R'leBKe SOST 3anHeLisaeTe.R eny)l(e6uoe enoso eoeTO.RHHH 
/JJ.n.R MHoroKpe:BTosoro HHTep<IJe:Bea/ e noene)J.yiOIIJ,HM aua­
nH30M ero <iJyHKIJ,HOHanLHOB nporpaMMOB. 
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I I. Ynpae/IJIIOU#Ue 6bi306bl 0/IJI t~meHUJI u 3anucu 
(FO-F3, F16-Fl7) 

a/ MueMOKOJJ. 

JSB EXEC - o6paiiJ,eHHe K CPB 
DEF ? +5 - TO'IKa so3spaTa s nporpaMMY 

DEF RCODE 
DEF CONWD 
DEF BUFER 
DEF DLINA 

- KO)J. Tpe6oBaHHJI 
- KOHTponLHoe enoso 
- a)J.pee 6y<IJepa 
- JJ.nHHa 6y<IJepa 

- TO'IKa B03BpaTa -
RCODE DEC 1 - 1 /'ITeHHe/ HnH 2 /3anHeL/ 
CONWD OCT nn - CM. puc. 1 
CNAF OCT x x - ynpasn.Rromee cnoso (CNAF) 
BUFER BSS n - 6y<IJep, yKa3wsaiOIIJ,HB, Ky)J.a C'iHTw-

saeTc.R HH<iJOpMaiJ,H.R HnH OTKy)J.a OHa 
BhlBOJJ.HTC.R B annapaTypy KAMAK. 

DUNA DEC n - JJ.nHHa 6y<1Jepa 3anHcH HnH 'ITeHH.R. 
Heo6xOJJ.HMO OTMeTHTL, 'ITO ynpasn.RIOIIJ,ee cnoso CNAF 

JJ.Oil)I(HO o6.R3aTenLHO CTO.RTL nepeJJ. 6y<IJepoM. B cnyqae one­
pan.HH 'ITeHHJI HnH 3anHcH a KOHTponLHOM cnose CONWD 
<iJYHKIJ,HOHanhHbiB KO)J. npHHHMaeT 3Ha'leHH.R: 

0 (8) - BLIJJ.aqa CNAF 6y)J.eT npoH3BOJJ.HTLC.R c nocne­
JJ.YIOIIJ,HM 'ITeHHeM /3anHCLIO/ HH<iJOpMaiJ,HH HnH 
'ITeHHeM LAM - KapTHHLI 6e3 aHanH3a roTos­
HOCTH no ynpasnJIIOIIJ,eB HHTep<iJeBCHOB KapTe -
rTL 

1 (8) - BLIJJ.a'la CNAF 6y)J.eT npoH3BOJJ.HTLC.R c nocne­
JJ.YIOIIJ,HM 'ITeHHeM I 3anHcLro/ HH<iJopMaUHH HnH 
'ITeHHeM LAM -KapTHHLI c npe)J.sapHTenLHLIM 
auanH30M rOTOBHOCTH no ynpasn.RIOIIJ,eB HHTep­
<iJeBCHOB KapTe )J.O rT 1=1. 

IlpH uopManLHOB oTpa6oTKe annapa Typo:B KAMAK one­
pauH:B 'ITeHH.R/ 3anHcH - s perHcTp B 3anHcwsaeTc.R "0". 
IlpH owH60'IHLIX CHTyaiJ,H.RX a perHcTp B 3anHcwsaeTc.R 
cnoso cocTO.RHH.R annapaTypw KAMAK. 

Ynpasn.RIOIIJ,Hii BLI30B Ha .R3hlKe ci>OPTPAH 3anHcwsa­
eTc.R cne)J.yiOIIJ,HM o6pa3oM: 

CALL EXEC ( RCODE, CONWD, BUFFR, DLINA). 

Bee napaMeTpbl H 6y<IJep a <iJyHKUHOHanLHOB nporpaMMe 
npe)J.sapHTenLHO JJ.Oil)I(Hbl 6LITL onpeJJ.eneHw. 

B ,D.OCPB speMJI nonHoii oTpa6oTKH OJJ.HOii Bhi3LIBaro­
me:B nocne)J.osaTenLHOCTH K cHcTeMe KAMAK Kone6neTc.R 

9 



OT 600 7700 MKC ,IJ,O 27 3 MJIC jqall\e npH6nH)Ka11Ch K HH)K­
HeMy npe,II,eny I. Pa3Mep ,IJ,paiiaepa cocTaBnHeT- 500 8 11qe­

eK naMHTH 03Y. 
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