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~ 	06beAHHeHHWA HHCTHTyT AAep~ HCCneAOBaHHA ny6Ha, 1983. 

C nORB[leHlo1 eM B pac nOpJUf<e HIo1Io1 n0J1b30BaTeJ1eH ManbiX 3B~\ cep"' ''' 
CM C C"'CTeMH~M "'HTep~ej:1coM BBOAa-B~BOAa, opraHH30BaHHblM no n plo1H 
Ltl·my " 05utaR WHHa" IOI!J/ , nOTpe6oeanocb C03AaH""e AnA H"'X cpe ACTe 
c eR3H C CHC TeMaMH KAMAK. B Ha CTOR~ee epeMR H3seCT eH PRA pa3 pa
60TOK YCTPO~CTB CBR3"" AnA CIo1CT eM KAM AK pa3[1Io1~HO~ KOH~lo1rypa

LtIo1Io1 / 1- 7/ ) oTnIo14a~""xCA CB Olo1MH ~YHKLtHOHa[lbH~MH 803MO~HOCTRMIo1, 
KOHCTpyKTHBHblM HCnO[lHeHHeM H 06oeMOM o6cnymMsaeMOH annapaTYPbI. 

Paapa6 0TaH Hbl H B OHMY 6J10K HHTep~eHca BeTBH 16HBI HMeeT CBOH 
OTJ1H4HTen bHble oco6eH HOC TH, CBR3aHHble KaK C anna pa TypHO~ peanH 
3a Ltlo1eH cxeMbi Io1HTe~e~ca, Ta K 101 c o Cne Lt Io1~HKo i:1 c0 3Aa Ba e Mbi x B OT
Aene 101 3Meplo1 Te nbHbl x H ynpaanR~Hx CHCTeM: 

1. B on HCblaae MOM 6noKe 06ec ne4eHa B03MO*HOCTb 06c n Y*HsaHHR 
CHCTeM, HMe~HX a e aoeM COC Ta ee AO ceMH Kpe HT OB .AMAK , 06beAH
HeHHblX c TaHAapT HblH 06paaoM B napannenbHYo Be TBb KAHAK/ 8/. 

2 . Henoc peAcTaeH Ho C aApeCHb!x WHH OW aApecy~T c R per HCTpbI 
TOJ1bKO BHyTpH Kpei:1Ta KAMAK. PacwHp e HHe a03MO*HOCT H aApeca UHIo1 
pa3J11014H blX KpeHToB peanH3 0e aHO KocBeHHo, 6eJ Hcn onb JOSaHH R Aonon
HHT e nb HblX aApecoa OW. 

3. PeanH 30BaHO HeCKonbKO MOAIo1¢H Kd 4HH pe*HMa 6J10 4HOH nepeAa4101 
AaHHbl X: 

al 	 C nOCTORHHblM a ApecOM MaCCHea /N=cons t, A= con s t / ; 
61 	 C n ocneAOBa TeJ1b H~M v,3MeHeHlo1eM HOMepa 6[10Ka N nO OTCYTCT

BHIO 	 Clo1rHaI1a Q; 
sl C nOCI1eAOBaTenbHbIH 101 3MeHeHHeM HOMepa 6 I1 0Ka N no BHeWHeMY 

CHrHany . 
Pe)t(HMbI "6" H "e" YAo6HbI npH o6MeHe J.1H¢OpMaUHeH C 5noK8MH 

KAMAK , ~Me~~Io1MH 6Y$epHY~ naMRTb. 
4. B ~H Tep~e~ce a nnapaTyp HO pe anlo130 Ba H Ka Han n pRMoro AocTyna 

IK n~/, 06ecne4\o1Ba~HH YBen lo1 4eH~ e CKOPOCTH 05MeHa HH$OPMa Ulo1 eH . 
Pa3pa6oTa HHblH Knn HomeT 6b1T b eblnOJ1HeH B B~Ae 8BTOHOMHoro 6nOK8 
KAMAK, ynpaBJ1ReMOrO C DATAWAY KOHTponnepOM KpeHTa. 

5. Bo Bcex pe )t(HMax o6Me H HH~OpMaLtHeH 6HB ocy~eCT BJ1ReT 16-pa3
PRAHblMH cnoeaMH. 

6. 6nOK 06ecne4HBa e T npepblBaHlo1 e Ha J1060M 1013 ypoeHei:1, npe
AYCMOTpe HHblX Io1H Tep¢ei:1coM "06ll.laR wlo1 Ha ll no 3an pocaM OT annapa TY Pbl 
KAHA K 101 no CHr Hana M oWH6oK. 

KOHCTPYKTHB HO nOJ1 HaR cxeMa 6no Ka MOHTHpyeTcR Ha AByx MOHTa~ 

HbiX nnaTax, HMelOlq~x ¢YHKU HOHanb HYIO ca MOC TORTe I1bHOC Tb . Ha OA HOH 
nnaTe oa3Me~aeTc~ cxeMa nporoaMMHoro ynpaaneHIo1R o6Me HOM Io1H~OP

MaUHe~/pH c .l / ,Ha BTOPOH - KaHan npRMoro AocTyna 8 naMR Tb / plo1c.2/. 

C/.I:. .~, . 
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PHC . I. <!>YHKll.HOHaJIbHaR CXeMa KaHana nporpaMMHoro ynpasneIDUl. 

1. <l>YHKUllOHAJlbHOE OnHCAHHE 6HB 

1.1. AApeca~HR perHCTpOB B Kpe~Te KAHAK 

~R aApeca~HH Bcex perHCTpOB e OAHOM KpeHT€ KAMAK HcnoDb3y
eTCA npRMaR nepeA848 C aApeCH~X WHH OW HQMepa 6nOK8 N H cy6aA
peca A. 

¢lOPM8T Hcnonb30eaHIo1R aApeCHblX WJ.1H OW npeACTaBlleH H8 p&.1C. 3. 
~nR aApeca 4 HH perJ.1CTpOB BO ecex 6nOKax KpeHTa Hcnollb3y~TCR 3Ha
4eHHR J<N< 23 . KOA NO Hcnollb3yeTcR AnR aApeca~HH BHyTpeHHHX pe
n1CTPoB-611B. 3Hal...leHH e KO,Q a N nepeA8erCR no aApeCHblM WHH8M OW 
A5 .:.. A9. /\ApecHble WI-1HbI AH· A4 COOTseTCTeylOT WHHaM cy6a,qpecoB AI, 
A2, A4, A8 VI aApecylOT pe r~CTPbl BHYTP~ 6noKoB KAMAK ~ 6~B. KOA 
cTapw~x pa3pRAoB aApeca AI07AJ7 B~5~paeTcR TaK~M o5pa30M, 4T05~ 

He 3aH~MaTb aApeCOB peanbHO Cy~eCTey~~e~ naMRT~ ~CnOnb3yeMo~ 
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PI1C. 2 . ¢YHKU;11 0 HaJIbHaR c xeMa KaHana npm-'!oro p;ocTyna. 

ilopecHt"e WUHbI 01.1./ 
I I 

A'711'6 " '5 "'~ 11'3 II,Z 1111 /110 1"9118 A7 116 115 , R~ "' R2 . , '110 
; , I I I I I I 

f f', f f f ' : NASN8 N~N2 11' :R8AqIl2 11';X 

/llJpeca pe2ucmpo~ KAMAK
Af7~'O' f, /'I. O- aiJp_c 6H8 

PMC. 3 . ¢opMaT I1CnOJIb30naHl1H aApeCHblX mH H OW . 

36M, np~ o6pa~eH~~ K 6~6 3Ha4eH~e pa3pRAOB AIO~AI7 Aon~Ho 6~Tb 
paB HO eAHH~~e . 3 TOT KOA RB rlAeTC R aApeCOM 6H6 /AAP. 6~B /, 

TaKHM 06pa30M . B onHC~BaeMOM 6nOKe AnR npRMO~ aAPeca~HH pe-' 
r~CT OOB B Ka*AOM H3 ceM~ Kpe HTOB KAHAK Hcnon b3ye TcR MeHbwe 
D.5K aApeCOB H3 o6~ero 4Hcna aA pecoB 06~eH WHH~. 
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1.2. BHYTpeHH~e pe r~ C Tp~ 6~B 

Bc e AeHcTBHR , Heo6xoAHM~e An~ yn pasne HHR o6MeHoM HH¢opMa~He~ 
Me*AY OW H BeTB b~ KAMAK, opraHH3Y~TC R B 6HB C nOM~b~ BHyT pe H
HHX per HC Tpos. TaKHx pe r HC TpOB nR Tb: 

- 16-pa3P RAH~H perHcT p y npaBne HHR / PY/ ; 
- 1 6 -pa3pAAH~H perHc Tp COCTORHHR / PC /; 
- 18-pa3PRAH~H pe r"CT p aApeca OW /AAP.om/ ; 
- 18-pa3PRAH~H per"CTp aApeca SeT S" KAMAK /AAp. K/ ; 
- l6-pa3PRAH~H perHCT p-C4eT4HK cnOB /C 4.W/ . 
Bce nepe4HcneHH~e per HCTp~ aApecy~TcR KaK AAP.6HB NO, AD, 

AI, A2 , A3 COOTseTCT BeHHO. 
KpOMe Toro,B 6noKe HMeeTc R ABa 1 6- pa3PRAH~X perHCTpa BpeMeH

Horo xpa He HHR Aa HH~X PAl H P~2 . He06xoAHMOC Tb pnl /p HC . 1/ o npe
AenReTcR HeCOOTBe TCTB HeM B p eMeH H~X ~HKnOB Da6oT~ OW B aeTBH 
KAMAK . PerHc Tp PA2 /p Hc.2 / Hc noflb3yeTcR AnR xpaHeH~R cnoaa Aa
H~X npH o6MeHe no Knn· 

1.2.1. P e rl1 CT p ynpa 8 J1eHl<1R 

3TOT perHCTp /Pl1c.~ / Hcnonb3ye TcR An~ ~OpMHposaHHR nonHO~ 
KOMaHA~ KAMAK nYTeM npeABapHTenbHoro 3aHeceHHR B He r o KOAa HO
Mepa KpeH Ta H KOAa ~YHK~HH KAMAK Fi' ~H¢opMaU~R 8 PY 3anHC~BaeT 

CR C WHH~ AaHH~X OW. Ha3Ha4eHHe WHH cneAy~~ee: 
- pa3pRA~ DOfD4 cOAepm~ T KOA ~yHK~HH KAMAK F l fFJ6 8 AB OH4HOM 

KOAe; 
- pa3PRA~ D5 ~ Dll cOAep*aT HOMep Kpe~Ta KAtl AK B n03H~HOHHOM 

KOA e C1 7C7; 
- pa3pRA Dl 2 cny~HT AnR BKn~4e HHR Z-4HKna B e e TB H KAMAK ; 
- pa3pRA DJ3 SKn~4aeT KOH TPOJ1b 06Me H3 HH¢opMa~HeH no X /XE/ ; 
- pa3DRA DIS BKn04aeT pe* HM n pep~BaHHR no BHewHeMY 3anyc KY 

/B3E/; 

- P33PRA DI 4 He Hcnon b3yeTC R. 
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1. 2 . 2. Per Hc Tp COC TORHI-'!R 

PerHC Tp PC Hcnonbayer cR AnR 3an OM~ Ha H HR HH~opMa4HH 
o npH4HHax npepblBaHHR 3BH. Ha3Ha4e HHe pa3pRAOS perlo1C Tpa Cl1e 
AytOlt4ee: 

- pa apflA~ 9, 12 H 15 cOAep*aT HH~opMaUHO 0 CHrHanax OW~60K. 
BoaHHKa~HX npH HenpaSHl1bHOM 06pa~eHHH K Kpe~TY /K~/, npH 06 
pa~eHHH K a nnapaType B MOMeHT BbinonHeHHA_Z-~HKna /Tout /, npH 
He np a BHnbHOM npOXO*AeHHH KOMaHAbi KAMAK Ix/ COOTBeTC TBeHHO; 

- pa3 pRAbi 2 ~ 8 cOAep~aT HH$OpMa4H~ 0 COCTORHHH WHH BTB1 ~ BTB7 
seTBH KAMAK B MOMeHT o WH6KH K~ ; 

- pa3pflA 1 COAep~HT I1H~opMa4H~ 0 COCTORHHH WHHbI BTA s e TBH 
KAtiAK B MOMeHT owH6KH K¢; 

- eAHHH4a s paapRAax 13, 1~ 03Ha 4aeT, 4TO npH4HHoH n pep~Ba
HHR 6 b1n nH60 aanpoc OT annapa TYPbl BD , nH60 CH r Han BHe WHero 3a 
nYCK a B3 . 

06ecne4eHa B03MO*HOCTb C4H, Tbl BaHHR COAep~HMoro PC no WHHeI tlTel< I :....1.: ...r-~ ~ AaHHblX OW / pHC. 1/ AnR nocneAY~--.., zr-, . ~e~ nporpaMMHo~ o6pa60TKH.st. . :at 
~"t--yC)~/'r&;"'~!5:J :::.ex".-L.__ r _ _ _ _ ___ l:r 
!TA I KOHCTPYKTHSHO PY H PC , a T8 K8re I 
---1-- :'" ~e perHcTp AaHHbl X pal pac nono

I~ 
~eH~ Ha nnaT e nporpaMMHoro y n3 : \ , ~ SJCiw I \f pasneHIo1R 6HB. PY H PC v,c nonb, I 
3Y~T C R KaK npH opraHH3a4HH 06

Pac.5. BpeMeHHafl AHarp aMMa MeHa no nporpaMMHOMY KaHany, 
pa60Tbl SHE . TaK H n o Kna . 

1.2.3. PerH c Tpbl a AP eCOB H per\.'lCTp-C4eT4HK cnOB 

18 -P33PRAH~e pe r H C T p~ AAp.OW ~ AAp .K npeAHa3Ha4eH~ Anfl ~OP
~HpOBaHHR Ha a Ape c HoH WHHe 3BM aApeeOB R4eeK na~flT~ H per~CTpoa 
KAMAK a xOAe 06~eHa HH~opMa4HeH no KnA. 

PerHcTp - c 4e T4HK C4.W Hcnonb3yeTcR AnR nOAC4eTa 4Hcna c no s 
MaCCHBa AaHH~X. nepeAaBa eM~X B pe*H~e 6n04HOH nepeAa4H. 

Pa3pRA~ O ~ 10 C4 .W RBnROTCR c06C TB eHHO C4eT4HKOM en08 w. KOA~ 
pa 3pRAOB 1 1 ~1 3 onpeAenR~T pe*H~ ne peAa4H Ma CCH Ba Aa HH~x .B Ta6n . l 
nOK a33HO Hcnon b30a3HHe KOAo B 3 TH X pa3pRAOS AnR opraHH3a4HH 06
MeHa M3C CH s aMH AaHH~X C anna pa TYPoH KAHAK B pe~HMax 6n04HoH ne
peAa4H co CMe HOH H 6e3 CMeHbI HOMepa 6noKa B Kpe~T e , a TaK~e 
8 pe~HMe aSTOMaTH 4ecKor o CKa HHpOBaHHR aApecos finoKoB KAMAK . 

PerHCTp~ AA P. OW, AAp.K H C4.W pacnono~eH~ Ha nna Te ynpa8ne
HHR nDR~~M Aoc TynoM B naM RTb H Hcnonb3Y~Tc~ TonbKO npH pa60Te
Kna. 
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Ta5mu.J.a I 

Ii' BnOQHaR nep~aQa ABTOCKaHHpOBaHHe aApeCOD 
pa9pfl,Dia KAMAK 
C4 .W 

N=const J N=VAR 3UC K 'iIC K 
3UC K '1IC K 3UC K 'iIC K 

10 0 0 0 0 I I .J 
II 0 I 0 I 0 I 

12 0 0 I I X X 

1.3. Opr aH~3a4~A npep~8 a H~A 

6 6H6 npeAycMoTpeH P~A B03Mo*HocTeH no ~OpM~poBaH~~ 3anpo
COB Ha n pe p~BaH~e / p~c. l / .np~4~HaM~ npep~BaH~R MoryT 6~T b BHew
H~e c~r Han~ /63/ , cTaHAapTH~H c~rHan 3anpoca OT annapaTyp~ 
KAMAK / BD/ ~ c~ r Han~ OW~60K K$ , X, Tout . CHrHan K$ B~pa6aT~Ba
eTC~ np~ 06pa~eH~~ K B~Kn~4eHHoMY Kpe HTY Hn~ K HeHcnpaBHoMY 
KOHTponnepy, OH HMeeT B~CWHH npHo pHTeT H He B~Kn~4aeTC~ annapa
TYPHO . npep~BaH~e no OCTan b H~M nepe4HcneHH~M c~rHanaM npOH3BO
~HTCA npH nOM~H npeAsapHT enbHOH YCTaHOBKH TpHr repOB pa3pewe HHA 
B perHcTpe ynpaBneH~A PY - TrB3E , TrXE ' YnpaBneH~e c~rHanOM BD 
ocy~ecTBnReTcA B KO HTponnepe T~na A. KpoMe Toro , no60H H3 c~r 

Hanos, s~3~Ba~~~x npep~Ba HHe , 3anOM~Ha e T C R B pe r ~cTpe COCTOA
HHA PC 6UB. nocne npepblBa HJ.1fl nporpaMMa AOJl)f(Ha npo4HTaTb COCTOA
HJ.1e PC ~nA onpeAeneHJ.1A nocne~y~eH nOr J.1K H pa6oT~ . 

6 OnJ.1C~BaeMOM 6noKe npeAYCMOTpeHa B03MO*HOCTb $OpMHpoBaHHA 
3aopoca Ha npep~BaHHe Ha n~60M H3 4-x YPoBHeH npep~BaH~R 3n4-3n7 
06uteH WHHbI 3BM / PHC. 1/ . nocne ¢lOpI'AHpOeaHHA CHrHana 113ni = III 8 6HB 
¢lO pMHpy~TCR Bce CHrHan~, He06xoA~M~e npH BbinonHeH~H np04eAYPbI 
3a xs aTa WHH bI / 9/. no OKOH4aHHH np04eAYPbI 3aXBaTa Ha OW Bblpa6a Tbl
aaeTCR CHrHan IIUlHHa 3aHATa il j 1l3AH= 111j , a TaK*e Clo1 rHan npepblBa
HI.o1f1 /"nPEP=l l1 / . OAHoapeMeHHo C CH r HanOM IInPEP . 1I Ha WHHbI ~aHHblX 
OW /D2.;.-DB/ ablCTaenReTCA aApec aeK Topa npepblSaH1-1A. B 6HB $OPMI.o1PY
eTCA ABa TaKHX aApeca: 

- no CHrHanaM 3anycKa; 
- no Cl.o1rHanaM oWH60K. 

3TH aApeca AanR~T CA Ha4anbHblMH AnR nOAnporpaMM 06pa60T KH npepbl ~ 

1.4. CornacosaHHe apeMe l-lHblX CHrHanos 

OAHO~ ~3 OC Hoa HbiX ~YHK41-1H 6HB Aen~eT CA co rnaCOBaHHe BpeMeH
HbiX c ~rHanOB OW H s eTaH KAMAK, He06xoAHMOCTb KOTopo ro c6ycnos
n eHa He3KBHBaneH THOCTbO 3T1-1 X CHrHanos . npHH4Hn cornaCOBa HHR 
CTaHOBHTCA ACHbiM ~ 3 p~c .5 , rAe Ha npHMepe BbinonHeHHA onepa41.o1~ 

4TeH1-1A / 4TC K/ nOKa3aHa noc neAoBaTenbHoc Tb $OpMHposaHHA Bc ex 
apeMeHHblx C1-1rHanOS , CHHXpOHH31-1PY~HX ~e~cTa HA no 06MeHY ~H$OP
Ma4HeH Ha OW 1-1 e seTSH KAHAK . 

nePB blH CH HxpocHrHan CX3 Bblpafia TbisaeT cA npo4eccopoM /ecn~ OH 
1' 33Aa T4H K1I OW/9/ j nocne YCTa HosKH Ha aApecH o~ WH He KOAa AAp. 
6H B NiAi' no CX3 6HB SbiCTasnA e T nonHy~ KOMaHAY BCr BNBABF Ha 
SXOAbi seTSH KAMAK H 4epe3 75.;.-1 00 HC <lK>PMHpyeT CHrHan I'BTA=I " j6/ 
Aanee 6H B O~HAaeT OT aApec yeMbix KpeHToB C1-1r HanOS BTB. no ne peA
HeMY ~POHTY noc neAHer o BTB Bblpafia TbisaeTcA cT p06 AaHH~X /S/ B pe 
rHCTp PAt . no 3TOMY ~e cTpo6y c6pac~BaeTcA BTA. no 3aA HeMY $POH 
TY nacneAHero BTB YC Ta HaSJl1-1SaeTC A BTOPO~ C1-1HXpOC1-1r Han OW - CXH, 
101 AaHHbte C PAl nocTynaoT Ha WHHbI Aa HHblX ow. nOIl Y41-1B CXH , npo
~eccop jecn~ OH '13aAaT4H l(' 1 OWl cTP06HpyeT AaHHble c OW H c6pa
CblBaeT CX3. nonY4Hs c6poc CX3, 6HB cfipacbl saeT CXH H 3asepwaeT, 
TaKHM o6pa30M, 4HKn o6MeHa HH¢lopMa ~1-1eH . 

1 .5 . np041<1e a03MO*HOCT H 6HB 

1.5. 1. Hcnonb 30 aaHVle Clo1rHana Q 

HH$opMa4HA 0 COCTOA HHH CTaHAapTHor o CH r Hana Q Hcnonb3yeT cA 
a 6HB npH B~nOIlHe H1-1 H TeCT08biX KOMa HA, KOMaHA ynpa BIleHHA,a TaK 
It(e AnA ynpaaneHHfl ne peAa'-l eH Ma CC Hsoa ~aH Hblx no c xeMe; Q=l - 06 
Me H AaH HblMH npOAOnlt(aeTCR; Q=O - o5MeH 3aKOH4eH, KOHe~ Ma CCHsa 
/KH/. 

AnA 6b1CTPOH npOBe pKH COCTO.1lHI.o1A CTaH~apTHoro c~rHana Q B 6HB 
npeAYCMOTpeHbl ~Be B03MO*HOCT Io1: 

1. npH BbinonHe HHio1 onepa~J.1 H, He Hcnonb3y.outv. x WHHbl Aa HHblX 
/TeCTOBble, ynpaene HIo1A/, COCTOAHl.o1e Q Mo*eT 5 b1Tb np04~TaHO no 
WHHe ~aHHblX D15. np H nOCJleAy~eM BbinOIlHeHHH HHC TPYK4~H 3BM DATI 
/DATIP / COCTOflH He DIS 3anOMHHaeTCfI a pa3pA~e N cnOBa COCTO.1lHHA 
np04eccopa ~ Mo*eT 6b1Tb 04eHb 6b1CTPO npoee peHo/ 9/ . 

2. npH ablnonHe HHH onepau,HH C AaHH~MH An.1l nepeAa4~ COCTOAHI-l.1l 
Q ~cnonb 3yeTcR KOHTpOJlbHaA WHHa OW KO /PA/. npoBepAA COCTOAH~e 
3TO~ W~HbI . nporpaMMa Mo*e T ynpaan.1lTb ne peAa4 eH MaCCHBoe AaHHbIX. 

saHHA. nocne <t>oPMHposaHHR C1-1rHa.na "3AH= 1II 6H B Mo*eT ebl nOJlHAT b 
onepa~HH no ofiMeHY HH$opMa~HeH Me~AY annapaTYPoH KAMAK H 38M . 
Cl.o1rHan "3 AH=11' YAepmHsaeTcA Ha WHHe Ha npOT.1lmeHHH ac er o 06MeHa 
HH¢lopMa~l.o1eH. 

1.5.2. nepBOHa4aJlbHaA yCTaHoBKa annapaTYPbl 

C~rHaJl nepBoHa4anbHoH yCTaHoBKH Z B~pa6aTbiBaeTcA B 6HB no 
Mepe 3arpy3KH COOTBeTcTBy~~ero KOAa a perJ.1CTp ynpaaneHHfI PY. 
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nn~TenbHOCTb CHrHana 10 MK C. B Te~ eH He nocneAY~~HX 5 MKC 3anpe 
~e H~ onepa4HH B BeTe~ KAMAK. EcnH S Te~eHHe 3TO~ naY3~ S seTSH 
KAMAK npOHCXOAHT 3anYCK KaKo~ -nH60 onepa4HH, S03HHKaeT npep~Ba
HHe no Tout. 3Ta oWH6Ka $H KcHpyeTc ~ S perHCTpe COCTOAHHA PC AnA 
nocneAy~~eH o6pa6oTKH nporpa MMoH. nepBOHa~anbHaA YC TaHoBKa a HC 
XOAHOe COCTOAHHe GnOKa HHTep¢eHca BeTaH npOH3B OAHTCA no cHrHany 
06~eH WHH~ IN!T. 

2 . OprAH~3A~~R 06ME HA ~ H~OPMA~~EA no KnA 

Oco6e HHOCTb pemHMa npAMo ro AocTyna 3aKflID4aeTCA B TOM, 4TO 
nocne HHH4HHpoeaHHA Ha 4ana oOMeHa no Kn,ll 6~1B 6epeT Ha 
ce6F1 ynpa eneHHe 06uteH WHHOH, TO eCTb CTaHoeHTCR "3a,qaT~H
KOM "OW ,e TO epeMA Ka K B pe)l(HMe npo rpaMMHoro ynpaBlleHHR 1' 3a _ 
AaT4HKOM'1 ABllAeTCR np04eccop 38M, a 6HB s blcTynaeT a K a~eCTs e 
"Hc nonHHTeIlA " /9 / . npH pa60Te no Kn,ll Hc nOIlHHTenAMH Asn AIOTCA mo160 
perHCTp~ KAMAK, 1110160 naMATb 38M. 

)lIlA pea IlH3a4HH ¢/YHK4HH " 3aAaT4HKa " KnA 6148 ocyuteCTSllAeT ¢/Op-
MHposaHHe cIleAY~Hx CHrHanoa OW: 

- 3anpoca npAMoro Aoc Ty na 13nA/; 
- Bc ex cHrHaIlos, y~aCTBYID~HX B np04eAype 3axeaTa O~; 

- CH rHaIl oa ynpaaneHHA OW - YO, 
- aApeca HCTO~HHKa HH¢/opMa4HH; 
- aApeca npHeMHHKa HH$OpMa4HH; 
- CHHxpOCHrHaIla OW - CX3. 
KpoMe To r o, Knn 6HB npHHHMaeT 

HcnoIlHHTeneH ICX H/. 

Y1j 

H 06pa6aT~saeT C HHxpOCHrHaIl~ 

nOIl Ha A cxeMa ynpaBIleHHA pa6oToH KnA 6HB CMOHTH poaaHa Ha OT
Aen bHoH nnaTe IpH( .2/. Pa60TaeT KaHaIl COBMeCTHO C KaHaIlOM npo 
rpaMMHoro ynpaBIleHHA. CBA3b Me)l(AY nnaTaMH ocYuteCTBIlAeTcA, a oc 
HoaHOM, 4ep e3 OW. 

Ha~aIlo pa60Tbi Kn.ll HHH4HHpyeTcA nporpa MMHo, S MOMe HT 3arpY3KH 
perHCTpa-c~eT~HKa C~ . W no KOMaHAe AAp. 6148 NO A3 CX3. no 3TOH 
KOMaHAe BKnlO~a eTC A pe)t(i.1M npAMor o AocTyna " n.Q=l" H Ha cnellHanbHoH 
WHHe OW ¢/OpMlo1pyeTc A 3anpoc npAMoro AocTyna 1'3nA= ' II, npepblBaHHe 
no KOTOpOMY ~MeeT B~CWIo1H nplo10 pHTeT. 

B OTseT Ha "3nA=' II S Kn,a 6H8 BblnOIl H.Ae TCA np04eAypa "3axaaTaH 
WHHbI, KOTopaA 3aaepWaeTC.A $OpMlo1posaHHeM Ha OW Clo1 rHaIla "3AH =1 ". 

" 2.', ¢/YHK4HoHaIlbHoe on~ ca HHe KnA 6HB 

CxeMa Kn,a 6HB I pHC. 21 COAep)tU1T cIleAYIO~He OCHOSHble KOMnOHe HTbl: 
- pe rHCTPbl aApecos HCTO~HHKOB 101 npH eMHHKOB ~H¢/opMa4HIo1 Aap.O~, 

AAP .K H perHCTp-c~eT~ H K CIlOB C4 .W ICM. pa3AeIl 1. 2.3 / , aAPecye
Mble C nnaTbI nporpaMMHo ro ynpaBneHIo1A KaK AAP.6HB NO , AI , A2, A3 
CooTBeTCTSeHHQ H HeaApecyeMblH per~ cT p PA2 Ipa3Aen 1.2/; 
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- ¢/OpMHpoBaTeIlb KOAOB ynpasIleHHA Ha OW Yl, YO-TrY ; 

- AewH$paTOP pe*HMa nepeAa4H I pa3aen 1.2.3/; 

- nepeKJlK)4aTeIlb $a3b1 06MeHa 1'4TeH~e - 3anHcb 'l - Tr4T/3n; 

- cxeMbI ynpaaneHHR 4HKIlOM OW 101 MOAH$HKa4HeM aApeCOB HCT0 4HIo1

KO B H nplo1eMHHKoa HH¢oPMa4 1011o1 . 

2. 1.1. ~ OpMHpo B a Ten b Yl. YO 

He3aBHC HMO OT HanpaBIle HH.A nepeAa 4101 HH$opMa4HH, 1013 36M S an 
napaTYPY 101 11101 Ha06opoT, nepaoH ~a30H 4HKIla 06MeHa Ha OW a pe*HMe 

Knn Bc e rAa 5YAeT "4TeHlo1e ' t , 

Ta6J1Hlta 2 STOPOY! - " 3anHcb". n03TOMY 

Yl YO 

'1TC 0 0 

'1TC Inl 0 1 

3nc 1 0 

3nc 1151 I 1 

Io1 CXOAH~M COCTO.AHHeH TpH rre pa 
.ABnAeT CR TrY, TO eCTb WHH~ Y1 
OW yCTaHasnHSaIOTC.A B "0" 
/ pHc.2/ . HC XOAHoe COCTO.AHlo1e 
TrY YCTaHa s fllo1Bae TcA 1110150 no 
c Tp06y C4 . W, nH60 no cHrHany 
I NIT, n lo150 no OKOH4aH Io1H nepe
Aa~101 Ma CC Hsa AaHH~X KM. TpHr
rep TrY pa50T aeT no C4eTHOMY 
BXOAY H B np04ecce SblnOIlHe HH.A 
4HKna 05MeHa no 3aAHe MY $ pOH
Ty CHHxpOC HrHana CXH nepeKnlQ 
~ aeTC.A a COCTO.A Hlo1 e 111 1'/Ta5Il. 21 . 

2.1 . 2. nepeKIl104aTenb $a3b1 

HanpaaIleH lo1 e 101 pe*HM nepeAa~ H Aa HHblX B Kn,a 6HB o npeAen.AeTCA 
CHrHanaMIo1 , nony4aeMblMH a pe3ynbTa Te AewH$pa41011o1 pa3p.AAOB l1 f 13 
C4 .W. B 3aSHCIo1MOCTYI OT COAep)t(l.1MOrO 3TIo1X pa3pAAOB Tplo1r re p Tr4T/3n 
npH HH MaeT TO HIlH Io1Hoe HCXOAHoe COCTOAHlo1e H ne peAaeT Ha aApe CHYIO 
WIo1Hy OW 1110160 3Ha4eH Io1 e aApeca naMRTH C pe rHCTpa AAP.OW, IlH50 .aA
peca KAMAK C oer HCTpa AAp . K /pHc . 2/ . 

TpHrrep Tr 4T/3n pa60T aeT nO C4e THOMY BXOAY , Ta K KaK B cneAY~
~eH $a3e 4HKIla 06MeHa 8Apeca AOIl*HbI nOMeHATbCR . noo4epeAHoe 
nepeKni04eHHe aApe COB HCTO~H H KOB H npHeH HH KO B YlH$OpMa 4HH AAP· OW 
H AAp.K ocy~ecTBIlAeTCA no OKOH 4aH Io1 101 n peablAy~ero 4HKIla 06MeHa, 
TO eCT b no 3aAHeMY ¢/POH TY CYlHx pOHMnyIlbca CXH. 

2.1.3. Ynp a en eH lo1 e 4 101Kfl OM H MOA H¢/Io1 Ka4HA aApecoa 

Yn pa Bne HHe 4101KflOM OOMeH8 OW B Kn,a 6H6 ocy~ecT BIlAeTCA npH no
MO~101 Tplo1rr e pa Tr YIJP.A , Y,fJ, Iplo1c . 2/ . HcxoA Hoe COC TORHHe 3Tore 
Tplo1rr e pa - "Pa3pc wc ",Io1C 4~IKna " . B pe3yIlb TaTe nocne SKIl104e HIo1R pe
)t(HMa npAMo r e Aoc Tyna / " n,ll= l"/ 101 "3axs a Ta" WH HbI /"3AH='''/ npeA 
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eapHTenbHO YCTaHOBneHH~~ dApeC ~CT04HHKa ~H$OpMa~HH, KOA ynpae
neHHR Yl H, eCnH HY*HO, AaHH~e nepeAa~TCR Ha COOTeeTCTBY~~He 
WHH~ OW. Yepe3 250 HC Ha OW !l>OPMH pye TcR CHHx poHMnyll bc "3aAaT
4J.1Ka " CX3 H n pHHHMaeTCR CHHxpoHMnynb c Io1CT0 4HHKa CXH . no nepeA
HeMY ~POHTY CXH B Kna 6HB cTP06HpY~TcR AaHH~e B pa2 , 3aTeM c6pa
C~Bae TCR CX3 , H 4epe3 75 HC TpH r rep Trynp.A,Y,a yCTaHaBllHBa eT
CA B COCTOAHHe "3anpeTa" , TO eCTb Io1H4>opMaIl.Io1R A, Y 101 A CHHMaeTCA 
cow , WHHa cB06oAHa . 

anA nepeAa 4H MaCCHBa AaHH~X B Kna 6HB op r aHH30BaHO aBTOMaTH
4eCKoe npHpa~eHHe aApe COB HCT04HH KOB H npHeMHH KOB HH4>oPMa~HH 
B KOH~e Ka~Aoro ~HKna 06MeHa. HMnynbc~ Aoc4eTa aApecoB naMRTH 
4>OPMHPY~TCR no 3aAHeMY ~pOHTy CHHxpoHMnynbca HcnonHHTenR CXH . 
Aoc4eT aApeCOB npOH3BOAHTCR B MOMeHT , KorAa perHCTp~ AAP.OW 
101 AAP.K OTKll~4 eH~ OT OW, TO eCTb TpHrrep Tryrrp.A , Y, ~ YCTaHaB
nHeaeTCA B COCTOAHJ.1e pa3peweHHA, HHH~HHPYR Ha4 ano HOBore ~HKlla 

06MeHa. 
nepeA8 48 Ma CC HBa AaHH~X conpOBO*AaeTCR TaK*e AOC4eTOM B C4eT

4HK Cll0e C4. W. OKOH4aHHe 06MeHa onpeAellReTCA $epMHpOBaHHeM CHr
Halla I'KoHe~ MaC CHaa" IKM/, no KOTOPOMY B noclleAHeM ~HKfle 06MeHa 
c6pac~aaeTCR "3AH!' . KM <PopMHpyeTcR B 3aBHC HMOCH1 OT pe)f(HMa nepe
Aa4H: llH60 no OTCYTCTBH~ OTB eTa Q 1013 annapaTYp~ , 1110160 no N>2 3 
npH CKa HHpOBaHHH aApe COB 6nOKOB a Kpe~Te, llH60 no nepenollHeHH~ 

C4eT4HKa Cll0B C4 .W. 

2 , I ,4. ASTOHOMHoe L-1Cn onb30 s aHHe nnaT~ Knil 6MB 

nllaTa KnA 6HB Mo~eT 6~T b KQ HCT PY KTHaHo O$opMlleHa B BHAe c aMO
CTORTenb Ho ro 6noKa KAMAK oAHHa pHo~ WIo1PHH~, yCTaHasllHsaeMoro 
e n060M MeCTe KpeH Ta H pa6oTa~~ero nOA ynpaslleHHeM Io1HTep$e~Ca 

KpeHTa I nt. 106/7/. AnR 3Toro Ha nnaTe Kn~ MOH THpyeTcR AeWH~pa 
TOP ~oMaHA KAHAK e DATAWAY , He06xoAHM~X AnR 3an HCH H H<popMa~HH 

B perHcTp~ AAp .OW , AAP.K H C4. W. nOAKn04eHHe AewH¢paTopa KOMaHA 
DATAWAY K perHcTpaM Knn ocy~ec T BllAeTcA cne~HanbH~MH nepeM~4 KaMH . 

nocne 3arpY3KH CI.l eT4 HKa C4. W l "nA=l", 3 na=1 "1 6110K 1'3axaaT~

aaeT" WH HY 1"3AH=1"I , peallH3yeT CaMOCTQRTenbHO ~HK llbl 06MeHa HH
~OPMa ~He~ Me~y annapaTYPoH H 36M AO KOH~a 3aAaHHo r o MaCCH Ba 
I"KM= 1"1, c6pae~BaeT eBoH "3AH" H oCBo60)t(AaeT OUJ. 

3. 	 TEXHHYECKH£ XAPAKTE PHCTHKH 6HB 
" 

3.1 . 6~cTpoAeHcTBHe 

riaKcHMa n bHaA eKopOC Tb 06Me Ha HH¢opMa~HeH no npo rpaMM HOMY Ka 
Hany COC TaBllAeT 40 -50Kcn/c. 06MeH HH¢opMa~HeH no Knn n03BOll ReT 
06ecne4HTb CKOpOCTb _20 0K cn/ c. 
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3 .2. Ha rpY304H~e xapaK TepHCTHKH 

6nOK 6HB OTae4aeT BceM 06A3aTenbH~M Tpe60BaHHRM, npeA~RallRe 

M~M K YCTpoHcTBaM 1 pa3pa6aT~BaeM~M AllA nOAKn~4eHHA K OW. C06no 
AeH~ TpeGo BaHHA, Kaca~HeCR ypoBHe~ naCCHBHoro H aKTHBHoro co
CTOAHH~ nHHHH OW, Hc nOllb30saH~ peKOMeHAyeM~e MarHCTpanbH~e YCH 
ll HTenH, a~nonHeH~ Tpe60aaHHA CHHxpOHH3a~HH H 3a~HT~ OW no Tout J 

B~nonHeH~ Tpe50saHHA K All HHe Ka6enR OW. B pe3yn bTaTe 6HB 3KBH
saneHTeH OAHO~ HarpY3Ke OW H cnY*HT xopowe H pa3BR3Ko~ AnR na
pannen bHoH llHHHH CBR3H, o6~eAHHRo~eH KpeHT~ KAMAK B seTBb . 

3.3 . nOTpe6neHHe 

6110K 6HB nOTpe611ReT TOK - 4,8 A no ~enH +6 B, H3 HHX cxeMa 
KaHana nporpaMMHoro ynpa slleHHR nOTpe6nAeT 2,5 A, c xeMa Knn 
2,3 A. 

ABTOP~ 611aroAa p~ T C.C.K~p Hllo Ba 3a HHTepec K pa60Te 101 nOlle3 
H~e 06cY*<Qe HHR H T. ¢l. Ko pHeeBY 3a nOMOU\,b B Q¢lopMeHHH pa60Tbl. 
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H3AaTenbCKHH OTAen 06beAHHeHHOrO HHCTHTYT8 ~nepHbiX HCCnenoaaHHH 

6ecnanoaa T. B., ronyTBMH H.A . , CMonHH A.A. 
noAKn~4eHMe CT8HA8PTHOH BeTBH KAMAK K 3BM CM-3, CM-4 

10-83-64 

0nHC8H MHTe~eHC, npeAH83H84eHH~H AnA CBA3H MHOrOKapKaCH~X CHCTeM 
KAMAK, opraHH30BaHH~x a cTaHA8PTHY~ napannenbHY~ aeTab, c 3BM THna CM-3, 
CM-4. HHTe~el1c o6ecne4HBaeT o6MeH HH~opMa~HeH Me*AY 3BM H annapaTypol1 
K8K B pe*HMe OAHH04H~X nepeAa4, T8K H B pe*HMe nepeA84H M8CCHBOB A8HH~X 
no nporpaMMHOMY KaHany 38M H no KaHany npAMoro AOCTyna a naMATb. nonHaA 
CXeMa HHTe~eHCa peanH30B8H8 H8 ABYX MOHT8*H~X nnaTaX. HHTe~eHC HCnOnHeH 
a BHAe nepeHocHoro npH6opa, pa3M~aeMoro a n~ol1 cTOHKe KAMAK. 

Pa6oTa a~nonHeHa a 0TAene HOB~x MeTOAOB ycKopeHHA OHRH. 

C~eHHe 06~eAMHeHHoro HHCTHTyTa AAePHWX HccneAoBaHH~. tly6Ha 1983 

Bespalova T.V., Golutvin I.A., Smolin D.A. 10-83-64 
Connection of CAMAC Standard Branch with the SM-3, SM-4 Computers 

A unit intended for ~nterfacing CAMAC branch highway systems with the 
SM-3, SM-4 computers is described. The interface provides for the exchange 
of information between a computer and apparatus both in single transfer 
mode, and in mode of data blocks transfer over computer programs channel 
and over the DMA channel. The total interface circuit is placed onto two 
mounting plates. It is fabricated as a portable device located in any CAMAC 
stand. 

The investigation has been performed at the Department of New Accele
ration t~ethods, JINR . 
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