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Bee 6o11ee w11poKoe 11Cn011b3oBaHI1e a pa3pa6oTKax annapaTypbl 
M11KPOCXeM cpeAHeH CTeneHI1 I1HTerpa1.41111 11 6011bWI1X 11HTerpa11bHbiX 
CXeM npi1BOAI1T K TOMy, 4TO C03AaBaeMble B HaCTOR~ee BpeMR 311eKT
pOHHble YCTPOHCTBa no CBOI1M ~YHKL4110Ha11bHbiM CBOHCTBaM OKa3b1Ba
~TCR Kpa.:iHe C110*Hbl, aocTaT04HO CKa3aTb, 4TO coepeMeHHbiH CTaH
AaPTHbiH 611oK KAMAK Mo*eT COAeP*aTb AO 100 MI1KpocxeM cpeAHe.:i 
CTeneHI1 I1HTerpa1.41111, 11 no C110*HOCTI1 ~YHKL4110HI1POBaHI1R MO*eT 
6b1Tb cpaBHI1M C Bb1411C1111Te11bHOH MaWI1HOH. 8 CBR311 C 3TI1M B03HI1-
Ka~T TPYAHOCTI1 np11 npoeepKe n011HOrO ~YHKL4110HI1POBaHI1R 3TI1X 
yCTPOHCTB Ha CTeHAaX, C 11Cn011b30BaHI1eM py4Hb1X KOHTp01111epoe, 
KOTOpble o6ecne411Ba~T Bbln011HeHI1e OAHOH 111111, B Kpa.:iHeM C11Y4ae, 
ABYX KOMaHA KAMAK. no3TOMY A11R aBTOMaTI13aL41111 HaCTPOHKI1, a TaK
*e KOHTP011R annapaTypbl KAMAK a npo1.4ecce 3KCn11yaTaL41111 ace 4a~e 
11cno11b3Y~TCR 11Me~~l1ecR a pacnopR*eHI111 pa3pa6oT411KOB 38M. Hc
no11b30BaHI1e 38M oco6eHHO o611er4aeT pa6oTy np11 HaCTpo.:iKe 6o11b
wo.:i cep1111 OAHOTI1nHbiX C110*Hb1X 311eKTpOHHbiX yCTPOHCTB, 

a11R peWeHI1R 3aAa411 aBTOMaTI1311POBaHHOH HacTpOHK11 annapaTypbl 
HaMI1 pa3pa6oTaHbl TecToeble nporpaMMbl, o6ecne411ea~~11e BblnohHe
HI1e ecex AeHCTBI1H, He06XOA11MbiX A11R npoeepKI1 ~YHKL4110HI1pOBaHI1R 

annapaTypbl KAMAK. 
8 AaHHOH pa6oTe oni1CbleaeTcR MeTOAI1Ka aeToMaTI1311poeaHHo.:i 

HaCTpOHKI1 11 naKeT TeCTOBbiX nporpaMM, pa3pa6oTaHHbiX B ABYX 
MOAI1~11Ka1.411Rx- A11R 3BM M-6000 11 38M HP-2116. 611oK-cxeMa a11-
ropi1TMa pa60Tbl nporpaMM npeACTaB11eHa Ha PI1C.1. np11 Hani1CaHI111 
nporpaMM a ocHoey no11o*eHt>l cne1.411a11bHO pa3pa6oTaHHble a11rop11TMbl 
per11cTpa1.41111 ow116oK a annapaType KAMAK11~nporpaMMbl 11 a TOH 11 a 
APYrOH MOAI1~11Ka1.41111 nocTpoeHbl no np11H1.411ny A11a11ora c onepaTopoM, 
T.e. o6ecne411BaeTCR B03MO*HOCTb B XOAe Al1a11ora 3aAaBaTb pe*I1-
Mbl pa6oTbl 11CnbiTyeMOH annapaTypbl, a TaK*e no11y4aTb 11 npeACTae-
11RT b 0*11AaeMble AaHHble. a11R BbiRB11eHI1R 11 noKa11113a1.41111 MeeT a OW11-
6oK 11 Hei1CnpaBHOCTeH 11MeeTCR B03MO*HOCTb 111160 KOppeKTI1pOBaTb 
11CXOAHble YC110BI1R npoeepKI1, 111160 noBTOPRTb 11X B L411K11e. nporpaM
Ma TECT KAMAK M-6000 11cnonb3yeT c11eAY~~11.:i KOMn11eKT annapaTyp
HbiX 11 nporpaMMHbiX cpeACTB: 

- cne1.4KOHTponnep AJ1R OAHOKpe.:iTOBbiX CI1CTeM/V 111111 11HTep~eHC 
eeTBI1 KAMAK/3/. 

- Ha6op cpeACTB BBOAa, xpaHeHI1R 11 npeACTaB11eHI1R 11H~OpMaL41111 

/VT-340, Te11eTa.:in, FS-1500, HMa/; 
- A11CKOBaR onepa1.4110HHaR CI1CTeMa pea11bHOrO epeMeHI1 - aOCP8 

AC8T M-6000/; 
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- YH~aepcanbH~~ APa~aep KAMAK/4/; 
- naKeT nporpaMM, o6ecne4~Ba~~~x o6MeH ~H$OpMa~~e~ Me~AY 

38M ~ annapaTypo~ KAMAK. 
nepBOHa4anbHO nporpaMMa TECT KAHAK M-6000 ~cnonb30Banacb 

AnR HacTpo~KH C03AaBaeM~x a OHMY ycTpo~cTB conpR~eHHR annapa
TYP~ KAMAK c 38M M-6ooo12 · 3~0Ha aKn~4aeT ace 3Tan~ npoaepKH 
3T~X ycTpO~CTB, Ha4~HaR C ~H~~~a~HH, npHeMa ~ o6pa60TKH pa3-
nH4H~X BHAOB npep~BaHH~ OT annapaTyp~, a TaK~e SblnOnHeHHe co6-
CTSeHHO KOMaHA KAMAK. PeanH3a~HR s nporpaMMe Ha3saHH~x S03Mo~
HocTe~ n03SOnHna HCnonb30SaTb ee AnR HaCTPO~KH n~6~X 6nOKOS. 
~nR 3TOro HCn~TyeM~~ 6nOK ycTaHaSnHsaeTCR S CS060AHY~ HOpManb
Hy~ cTaH~H~ s n~6oM KpeHTe KAMAK, H c nynbTa CHcTeMHoro Tene
TaHna onepaTop 3aAaeT HOMep 3Toro Kpe~Ta /pHc. 1 /3//, 4Hcno 
S~nOnHReM~X KOMaHA H caMH KOMaHA~· npaSHnbHOCTb S~nonHeHHR 
3aAaHHOH nocneAOBaTenbHOCTH KOMaHA KOHTpOnHpyeTCR no COCToR
HH~ CHrHanos X H Q Ha WHHax DATAWAY H Branch HighWay CHCTeM 
KAMAK /pHC. 1 /4//. npH o6Hapy~eHHH OWH6KH HnH HeHcnpaSHOCTH 
nporpaM;a-QCTaHaBnHsaeTCR, Ha CHCTeMHOM TeneTaHne yKa3~SaeTCR 
MecTo s nporpaMMe, rAe npOH3owna owH6Ka, H ne4aTaeTCR cnoso 
COCTORHHR CHCTeM~ /CCC/, H3 KOTOporo onpeAenReTCR npH4HHa C60R 

a pa6oTe. 
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C noMo~b~ CCC aHanH3HPY~TCR cneAY~~He npH4HH~ c6oR s pa6o
Te annapaTyp~ KAMAK 131 : 

1 . 8 oTBeT Ha SblnonHReMy~ KoMaHAY KAMAK HeT cHrHana Q (Q -
15 pa3PRA CCC) • 

2. 8 oTseT Ha KoMaHAY KAMAK HeT cHrHana X (X- 14 pa3PRA 
CCC). 

3, 11MeeT MeCTO OWH6Ka Bblfiopa HOMepa Kpe~Ta HnH S~nonHeHO 
o6pa~eHHe K S~Kn~4eHHOMY ~nH Hecy~eCTSY~~eMy S CHCTeMe Kpe~
TY (K~ - 0 pa3PRA CCC). 

4. 8 oTseT Ha cHrHan 8TA HHTep$eHca seTSH KAMAK He see 
sK~4eHHwe KPeHT~ oTseTHn~ cHrHanaMH BTB (8T81+BT87 - 3+7 pa3-
PRA~ CCC). 

npH onepHpOSaHHH AaHH~MH HMeeTCR S03MO~HOCTb 3aAaSaTb npo-
rpaMMe cneAY~He pe~HM~ pa6oT~: 

- OAHH04H~e nepeAa4H AaHH~X; 
- 6no4HaR nepeAa4a AaHH~x; 
- AaHH~e, nony4eHH~e s pe3ynbTaTe cKaHHposaHHR aApecos 

C, N, A. 
nocne S~nonHeHHR see~ 3aAaHHOH nocneAOSaTenbHOCTH KOMaHA 

Ha CHCTeMHOM TeneTaHne ne4aTaeTCR npOTOKOn, S KOTOpOM yKa3~
sa~TCR S~nonHeHH~e KOMaHA~, pe*HM pa6oT~ C AaHH~MH H pacne-
4aT~Sa~TCR nony4eHH~e H3 annapaTyp~ AaHH~e s aocbMePH4HOM 
KOAe, 

8 COCTaS annapaTYPH~X H nporpaMMH~X CPeACTS KOMnneKca 3BM 
HP-2116 BXOART: 

- HHTe~eHC Borer 2201/6/; 
- TepMHHan Tektronix 4010, Lagobax:li~eprinter, MarHHTH~e 

AHCKH; f 

- AHCKoBaR onepa~HOHHaR CHCTeMa peanbHoro speMeHH DOS-M 
RTE 161 ; 

- cHcTeMa HPBCS /Hewlet Packard Basic Control System/; 
- naKeT nporpaMM o6pa~eHHR K annapaType KAMAK, TaK Ha3w-

saeMWX BAMBI CM1AC calls 171, RBnR~HXCR aepcHeH R3~Ka HP BASIC 
calls. 

Ha 6ase 3Toro KOMnneKca a OHMY C03AaH HcnwTaTenbH~H cTeHA 
AnR npoaepKH pa6oTocnoco6HOCTH KOOPAHHaTHwx AeTeKTopoa H AnR 
HaCTPOHKH H KOHTponR 3neKTPOHHOH annapaTyp~, pa3pa6aT~BaeMOH 
B 0TAene AnR CHCTeM c6opa AaHHWX C 3THX AeTeKTOpOB. 

npH HanHCaHHH H OTnaAKe nporpaMMW HaCTpOHKH annapaTyp~ 
KAMAK Hcnonbsoaanacb AHCKOBaR onepa~HOHHaR CHCTeMa DOS - M RTE. 
CaMa nporpaMMa TEST CAMAC HP HanHcaHa Ha R3WKe FORTRAN-IV a 
CHCTeMe BCS c Hcnonb3oaaHHeM BAMBI CAMAC calls, nporpaMMHO 
peanH3Y~HX B~nonHeHHe Bcex ~YHK~HH H pe*HM08 pa6oTW CTaHAaPT
HOH annapaTypw. CosAaHHaR nporpaMMa peanHsyeT anropHTM, H3o-
6pa~eHH~H Ha PHC.l. C YCTPOHCTBa BBOAa CHCTeM~ HP-2116 npeA
sapHTenbHO 3aAaeTCR HOMep KpeHTa, B KOTOPOM ycTaHOBneH HCnw-
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TyeM~H 6noK /pHC. 1 /}//,a TaK*e KOMaHAW HHH~Ha~HH CHCTeMW H 
ynpaaneHHR Ha4anOM pa6oTw 6noKa /pHc. 1 /4//. nocne nycKa 
/pHC.1 /5// nporpaMMa awAaeT a annapaTypy 3aAaHH~e KOMaHAW, 
npoaepRR npaaHnbHOCTb HX 8wnonHeHHR, H 8 cny~ae owH6KH ne4aTaeT 
Ha yCTPOHCTae awaOAa KOMaHAY NAF, Ha KOTOPOH npOH3owen c6oH, 
a TaK*e ero npH4MHY /X;I, Q;l/, nocne 4ero nporpaMMa ao3apa~a
eTcR 8 CeKqHO nHAnOr, npeAQCTaanRR ao3MO*HOCTb onepaTopy npo
aepHTb a 4HKne /pMc.1 /6// c no~bo ocqHnnorpa~a npoXO*AeHMe 
3TOH KOMaHAW. nocne-awnonHeHHR KOMaHA HHH4Ha4HH H nepaoHa4anb
HOrO 3anycKa H3 ceKqHH AMAnor MO*HO nepeHTH K pa6oTe c AaHHWMH. 
Ha pHc.2 npHBeAeH npMMep anropHTMa pa6oTw nporpaMMW c AaHHWMH, 
non~WMM npM HacTpoHKe 6noKoa KAHAK. M3 3Toro PMCYHKa BHA
HO, 4TO npH pa6oTe C AaHHWMM C yCTpOHCTaa BBOAa 3aAaeTCR npH-
3HaK pe*HMa. B pe*HMe OAMHO~HWx nepeAa4 AaHHWX onepaTop 3aAaeT 
4Hcno awnonHReMWx KOMaHA N M caMH KOMaHAW N,A,F. nocne nycKa 
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nporpaMMa awAaeT HX a 3aAaHHOH nocneAoaaTenbHOCTH a annapaTy
TY H, a cny4ae 4TeHHR AaHHWX, npHHHMaeT HH~pMaqwo H3 annapa
Typw, npeo6pa3yeT 8 aHA, YA06H~H AnR noHHMaHHR pa60TW HCnWTye
MOrO 6noKa, H awAaeT 3TO cnoao AaHH~X Ha ycTpoHCTBO BWaOAa 
CHCTeMW. 3aAaHHOe 4HCnO KOMaHA N awnonHReTCR a ~HKne, nocne 
4ero nporpaMMa ao3apa~aeTcR a ceKqHo nMAnor. 

B pe*HMe nepeAa4H 6noKa AaHHWX onepaTop aaoAHT 4Hcno enos 
a MaccHae NW2, 4HCno KOMaHA N, no KOTOPWM 6yAeT npoH3aOAHTbCR 
o6MeH MaCCH8aMH AaHH~X H CaMH KOMaHAW N,A,F. nocne nycKa npo
rpaMMa a ~HKne C4HTwaaeT /3anHc~aaeT/ 3aAaHHwH MaCCHB AaHHwx 
NW2. B cny4ae 4TeHHR H3 annapaTypw AaHHwe npeo6paayoTcR 8 Tpe-
6yeMwH KOA H 8WAaOTCR Ha ycTpOHCTaO 8WaOAa. npH Heo6XOAHMOCTH 
o6MeHa MaCCHaaMH AaHHwx no HecKonbKHM N,A,F nporpaMMa a ~HK
ne nepexoAHT K pa6oTe co cneAy~eH KOMaHAOH. nocne a~nonHeHHR 
acex 3aAaHH~X KOMaHA nporpaMMa ao3apa~aeTCR a ceKqHO nHAflOf. 
Pa6oTa nporpaMM~ no peanH3a~HH c6opa AaHHWX 8 pe*HMe cKaHHpo
saHHR aApecoa C,N,A nonHOCTbO COOTaeTCTByeT anropHTMY, OnHCaH
HOMy 8 ocHoaHoM AOKyMeHTe cTaHAapTa KAMAK 181 • 

nporpaMMa pa3pa6oTaHa H HCnOnb3yeTCR 8 HaCTOR~ee apeMR AnR 
HaCTPOHKH awnycKaeM~X a OHHY ycTPOHCTa ynpaaneHHR C4HT~BaHHeM 
H KOAHPOaaHHeM H~OpMaqHH C nponopqHOHanbH~X KaMep 6YC-n 191. 
nporpaMMa MO*eT fiwTb peanH30aaHa Ha no60H MHHH- HnH MHKpo-
38H, AnR nofiOH KOH~rypaqHH CPeACTB 8~4HCnHTenbHOro KOMnneKca. 
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