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npeACTaBneH~e pe3yn bTaToB 3Kcnep~MeHTa B rpa~~4eCKO~ $opMe 
RBnReTCR He06xOA~MO~ C TaA~e~ np04ecca 06pa60TK~ Ha 38M nony4ae
MblX AaHHbtX, 4TO 05YCJlOSJleHO BblcOKOi1 I-1H~OpMaT~BHocTblO, np~cYUle~ 

1-1305paH<eHI1IO. 6 APyr~x oOnac TRx, TaK~x, KaK, Hanpl-1Mep. Ma
WI1HHOe npoeKT~pOBaHl1e. r pa~114eCKOe 11306pameHI1e caMO no ce6e 
RBJlReTCR KOHe4HbtM npOAYKTOM pa60Tbt npOrpaMMbt. 3T~ n pl1411HbI cno 
C06CTSYIOT TOMY, 4TO r pa$114eCKl1e YCTpo~cTBa BbtBOAa ~HeOPMa41111 
COC TaBIlRIOT ce~4ac HeOTDeMneMY~ 4aCTb 11 3MepI1TeIlbHO-Bbl4I1CIlI1TeIlb 
Hb/X KOMnneKCOB. 

6 na60paTopl1~ AAepHblX np06neM 01-1,11-1 C03AaHa 11 ycnewHo eYHK
4110HI-1PyeT MHOrOMaWI1H HaA 113MepI1TenbHO-Sbt4I1CJlI1TeIlbHaA CI1CTeMa Ha 
OCHOBD 6a30soi1 36M EC 1040/ 1/. B COCTaa n OAKIl104eHHbtX K He~ ne

pM¢ep l1i1HbtX yCTPO~C T B SXOART nIlaHWeT Hbti1 rpa¢onoc TpoMTeIlb FC-705~ 
npOM3S0AC TBa 4 CCP C pa60411M n o n eM I OOOx80 0 MM 2, 11 BI1AeOTCpMMHan. 

COCTOAl1I l1 ~ M3 CBR3aHHbiX MemAY c060i1 Manoi1 38M KRS 420 1 /" Pn6o
TPOH" , r AP t 11 AI1CnJleA GD71 /B HP/ C B03MomHOCTbIO aApecaUMM 1074 
T04eK n o 0 6el1M OCRM Ha 3K paHe AMaMeTpOM 6 00 MM. 

D6a rpa$~4 eC K I1X Y C TPO~C TBa MMelOT n p RMYIO CBA3b C 6a30Bo~ 36M 
no ee MYJl bT l1nneKCHOMY Ka Hany, HO He n ocpeAcT BeHHaA CBA3b M~)t(AY 

HMMM BHa4ane He 6 bt n a n peAYCMOTpeHa. He06xoA~MOCTb TaKO~ CBR311 
B HaCTOAUlee speMA 0l1lymaeTcA Bc e 4ame, o co6eHHO S peH<I1Me, KorA 
11306paH<eH~e Ha 3Kpa He AMcnneR peAa KTMpyeTcA I1nl1 C03AaCTcA BHOBb 
B Al1anore c 6a30Bo~ 36M , a 3aTeM BblBOAHTCA Ha rpaeonOCTpOI1TCJlb . 
Y4aC TI1e E;;30BO~ 3 BM s o BTOPO~ CTaAI1~ n pouecca ABnAeTCA 113m11U 
HI1M H neperpy*ae T ee PYTMHHbtMI1 onepaUMAMI1. 

B pa60Te onl1caH 6 n oK npRMoi1 CB R3M YKa3aHHblX Bwwe rp~mH4~CKMX 

nepl1$epM~ Hblx YCT PO~C TB. n03BOnRIOUlI1~ t<onl1pOB aTb Ha 6YMare M30
6pameHMc, CeOpMMpoBaHHoe Ha 3KpaHe Al1cnneR. I-IHCI>OPMiH~I1A 06 113"
6pal1<eHI1M nOCTynaeT Ha BXOA 6JlOKa 4epe3 CTaHAapTHbI~ ~HTepllll'i;c 

SIF 1000 3BM KRS 4201 / p l1c . l/. BblXOA 6noKa COeAl1lieH C 0AHI1M ~3 
ASYX S XOAoa rpa¢onocTpoMTen A, a ~MeHHO C TeM, KOTOPbtA npeAHa3
Ha4eH AnA nOAKnlO4eHMR C4HTbiBaTeJlA C nep¢oneHTbI. Kat< norl1t<<3 pa
GOTbl 060Ml< rpatllM4ect<I1X YCTPO~CTB, TaK 11 BHYTpeHHI1e tIlOPM.JTbl nper~

CTaSneHI1A AaHHblX cymecTaeHHO pa3n~4alOTCR Me~AY co6o~. HenocpeA
CTaeHHa A, 6e3 npe06pa30aa HI1R, n epeAa4a MHmOpMa411~ OT BI1ACOKOMn 
net<ca K rpaeonocTpo~Ten~ HeB03MO~Ha . Heo6xOAI1MWe Ae~CTBI1R BW
nOJlHReT HMKponp04eccop, RB nA~~I1~CA RAPOM finoKa CSA3M. 

B OCHOBY pa3pa6oTKI1 nOnOH<eH YHI1BepcanbHbI~ KOHTPOJlJlCP nepl1$e

PI1~HblX yCTPO~CTB UPC 880, c03AaHHwA B UeHTpanbHOM HHCTHTYTC 
AAepHblX I1ccneAoBaH~A AH rAP AJlA ManblX 3BM . KOHTponnep npCACTaa

". 
I1AeT c060~ OAHonnaTHYIO cneu~an~3MpOBaHHY~ H~t<poHawI1Hy/2/,-co
CTOR~YIO 113: 
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- M ~K pOnp04eCCOpa U880 (ZBO-CPU) , 

- TpeX MMK pOCXeM napan nenbHOrO BBoga/B~BoAa U855 (ZBO- PIO ) , 

- MMKpOCXeM~ nocnegosaTenbHOr O BBoga/BbiBoga U856 (Z80-SIO), 

- C4eT4~Ka-Ta~Mepa U85? (Z80-CTC), 

- D3Y eMKOCTb~ go 2 K6a~ToB. 


- nn 3Y eMKOCTb~ OT 4 AO 8 K6a~TOB. 


KpoMe Toro, Ha nnaTe B~geneHo none npo ~ 3BonbHo~ Tpa cc ~pOBK~ gnR 
pean~3a 4 MM cne4~~~4eCK~X $YHK4~~ ~HTep~e~ca IcornacOBaH~e YPOB
He~ ~ T .g.I. 

K " ........ h!/ EC 1040 
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I44r HI4To CPoHbI 

PMC . I. KOH'I'ponnep B COCTaBe rpa(jJH~l eC1(OrU AI1W ·.. lJCllNl tJ WKca. 
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PHC. 2. BnoK-Cx e~!a f-JHl< p Ol1pOl\eCCOpHoro KOETponnepa 

UPC 880. 
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B HaweM cnY4ae HeT Heo6xog~MocT~ B ~cnonb30BaH~~ o60PYAoBa 
HMfi B nonHOM 06~eMe. n03T OMY Ha nnaTe He CMOHTMpOBaH~ MMKPO
c XeMa nocne goBaTenbHoro ~ ogHa ~3 M~KpocxeM napannenbHoro 
B Boga/B~Boga. D3Y ~MeeT M~H ~ManbH~~ o6~e~ B 1 K6a ~T. YC TaHoBneH 
H~e MMK pocxeM~ B~geneH~ Ha p~c .2. 

4e pe3 no pT 6 OCYl4eC TS nHeTC R n pMeM ga HHblx co CTOP OHbt KRS {t20 1 , 
4e pe3 nopT A npO~3B OA~TCR o5Me H c nY)I(e6HbtM M c ~ r HanaM~ 13 a npoc bl, 
KOMaHgw, CTaTYCHwe c nOBa M T.g .I. n pM cOB MeC T HO~ pa60T e nap Tos 
B wnon HR~TCR $YHKij ~~ ~HTep$e~ca SI F 1000. He c TaHga pT HaR 4dC Tb 
KOHTponnepa nO Ka3aHa Ha p~c.3. DHa npeAcTa BnR eT co60~ c o rna c o 
Ba Te n b 3neKTp~4ecK~x ypo8 He ~ MM Kpon poUecc o pa c YPOB H RM~ BWXOA 
Ho r o Ka cKa Aa ¢OTOc4MT~BaTenA. npeAycMoTpeH~ Ta Kme onTpo HHwe pa3
BR3K ~. 4T06bl ~ 36el!<a Tb He li<ena Te nbHblX B3a ~MHbIX cB R 3e~ Me li<AY yC T
po~ cTBaMM. KOHTponnep BCTpoeH B wKa¢ ynpaBneH~ R r pa$OnocT po~ T e

neM , HO nonY4aeT n~TaH~e co CTOPOHbl Mano~ 3BM. BblxOAH bie c ~r Ha nbl 

KOHTponnepa ~n~ $OTOc4~T~BaTenR Bw6~ba~TCR npocTe~wMM PY4 H~M 
KOMMYTaTopoM. 

Han~4~e c06 c T8 e HHo~ naMRT~ Ha nnaTe KOHTponnepa n03Bon~no 
3an~caTb nporpaMM~ AnR aBTOH OMHo r o TecTMpoBaH~R r pa ¢ o n oc TpoMTe
nR. I-1 x Bbl60p npoM3BoA~TCR MMKpon e peKn104aTeneM Ha nJl BT e KOHTPOJl
nepa, n~60 no KOMaHAe OT Mano~ 3BM. XpaHeH~e nporpaMM B $ OpMa Te , 
np~HRToM np~ BBoge c nep$oneHTbl, Tpe6yeT 60nbwo~ naMRTM, Ha n p ~ 

Mep, ~306pali<eH~e 48-KOHe4HO~ 3Be3g~ 3aHMMaeT 60nee 4 K6a~TOB. 
HaM~ ~cnonb30BaHO Cli<aTOe npeACTaBneH~e ~H¢opMau~~ B nn3Y, n p~ 
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KOTO POM Koo PA~HaT~ 3a n ~C~Ba~ T CR B AB O~ 4 HO ~ ¢OpMe . ¢aKTOp 3KOHO 2. WB a pL\ eH6ep r e., epOMM B.-A. B KH .: Xl Me~AYHapoAH~A CMM no-
M~~ na MRT~ paB e H np~MepHO Tp eM , 3 V1Y M no R ~e pHo~ 3IleK TpoHMKe . O~R~. A13-8 ~ -53 , Ay6Ha, 1984,

Mana R 3BM KRS 420 1 pa60Ta e T KaK cneL\~am13V1poBaHHbli1 npOLle c co p c .20~ . 
AVlcnneR GD71 /3/ . ~IMe~llleecR n porpaMMHoe o6ecne4eH ~e / 4 / VI on epa  3. Dokumen t a t ion " Digi t a lgeometr i scher Arbei tp la tz GD 7 1-KRS 
L\ ~OH HaR CVlC TeMa ESKO/ GI S AonYC Ka~T HenocpeAcTBeHHY~ r eHe paL\ VI~ 4201- ES ER". WBZ HKRI, Heft 31/78 , TU, Dres de n . 
~306 pa~eHVlR Ha 3KpaHe C nocneAY~lllei1 nepeAa4ei1 C03Aa HHor o A~c n 4. EHTw en ~. M AP. O ~~ ~, 11-82-335, Ay6 Ha, 198 2. 
nei1 Horo ¢ai1na B 6a30BY~ 3BM EC -l040. AnR 06c nY~V1Ba H~R CB R 3 ~ r pa 5. Ge r i tebed i en ung f Ur Magne tband e in hei t M8 E ~ OOO. VEB 
¢~4e c K~X YCTPOi1CTB 4e pes BHOBb c03AaHH~i1 KOHTponnep HanVlca Ha npo- I 
 Ro botron ZFT, C 631 3- 00 23-1 , 1978 . 
rpaMMa GDPL , pa60Ta ~lllaR nOA yn paBneH~ eM ESKO. OHa npe06 pa 3ye T 6. Fromm 1,01 . -0 ., Wi ll E. In : Geme i nsamer J a h res be r i c ht, 198 0. 
A~c n ne i1 Hbl'" ¢ai1n B n peAC TaBne H ~ e . Tpe6yeMoe Aml rpa¢onOCTpO~T eIl A, ZfK-4 43, Ro s sendor f , 198 1 , S . 182. 
~ opr aH Vl3ye T nepec~nKY VlH¢OpMa L\ VI~. CTpYK Ty pa A~cnnei1Horo ¢ai1na " 7 . Ze ic heng era t ep rog r ammi eru ng in FORTRAN 05 / E5 . VEB Robotron
AOCTaT04HO cnO~ H a . KpOMe 3neMeHTOB T ~ na BeK TOp ~ OKPY~HOCTb, ZFT, C 566 3 -0001-1 , 1978.
B HeM BCTpe4a~TC A KOMaHA~ ycnoBH~X ~ 6e3yc noBH~X nepe XOAOB. n03
TOMY GO PL COAepmVlT nporpaMMH~i1 CT eK MaKCVlManbH o i1 rny6 V1 H ~ B 64 
aApeca. Pe 3ynbTaToM pa6oT~ nporpaMM~ RBnReTCA Ma CC~ B CTPOK, VlMe~

III VI X BVI A weC TVlC VlMBonbH~X noc neAoBaTenbHocTei1 B KOAe ASCI I. AnR 
nepe BOAa KooPAVlHaT Vl3 a6con~THoro ¢o pMaTa / B AVlcnnei1HoM ¢ai1ne/ 
B OT HOC~T enbHble Koo PAVl HaTbl /AIlR rpa¢on ocTpoVlT enR/ B nporpa MMe 
CDPL opraHVl30B aHa " KooPAVlHaTHaR naMRTb". 

B Mar HVl To¢oHHoi1 CV1 CTeMe Ma noi1 3 BM np VlH RT ¢opMaT 3a nVlcVI/5/, 
oTn~4a ~1ll ~i1c R OT CTaHAapT a EC 3 BM, 4TO Aenano H e B 0 3MO*H~M npRMoi1 
nepeH OC MarHVlTH~X neHT . AnA 06ecne4eH~R COBMeCTVlMOCTVI 3anVlcei1 
conpRmeH~e ASln KRS 4201 C MarHVlTo¢oHOM 6blno nOABe prHYTO MOAep
HVl 3aL\VI~ /6 /, B pe3ynbTaTe 4ero OTKPblT ellle OAVlH nyT b o6MeHa VlH
¢o pMaLl Vle i1 Me*AY MaW~HaMVI Vl 3 MepVlTenbHO-BbI4 ~cnVlT enbHo ro KOMnneKca. 
B 6~6n~oTeKY Manoi1 3 BM nOMe lll e Ha nporpa MM a MEPLOT, pa6oTa~lllaR 

B pa MK ax ESKO. OHa np~H~Ma eT AaHHbie C MarH~TH oi1 ne HTbl VI npeo6
pa 3yeT VlX K BVlAY, np~HRTOMY AnR BBOAa B rpa¢o noc TpoVl Te nb C ne p
¢oIleHT/7/. B npor paMMe MBPLOT eCTb c peACTBa nO VlCKa Ha neHTe HY*
Hor o ¢ai1na. 

~ cnon b30BaHVl e YH~B epcanb Horo npor pa MMVl pyeMo r o KOHT ponne pa Aa
no B03MOm HOCTb B~nOIlHVlTb n pRMY~ CBR3b Me *AY r pa'~4e c K~MVI YCT POi1 -
C TBaM~ B KO POTK~i1 CpOK. OpraHVl3aLlVlR HaAemH~ X napannenbH~X nYTe i1 
AocTyna /HenocpeAc TBeHHaA CBR3b, nepeHOC MarHVlTH ~X neHT, CBR3b 
no KaHany 6a3090i1 3BM/ n03BonAeT nOAHRTb 3¢¢ eKTVlB HoCTb ~cnonb-

30Ba H~R 06oPYAoBa HVl A, c0 3Aa Tb AononHVl TeIl bHble YAo6cTBa nonb 30Ba
Te nA M ~ nOCTeneHHO OTKa3aT bCR OT TpaAVlL\VlOHHoro ne pe Hoca ne p¢o 
neH T. nORB~BwaRcA B03MomHOCTb nonY4eHVlR Kon~ i1 AVlc nne i1 Horo ~ 30

6 pameHVlR Ha 6YMare , MVlH YR 6a 30BY~ 3 BM, He COM HeHH O. nOBblCVl T VlH
Te pec K pa60Te Ha r pa¢Vl4ec KoM BVlAeOKOM nne Kce nRn. 

ABTOP~ C 4V1 Ta ~T CBO VIM n p VlR TH~M Aonr OM no6na r oAapVlTb A. H. CVI 
Haee a 3a nOAAep*KY pa6oTbl, ~noHY EHTwen - 3a nOMOlllb B OTna AKe 
nporpa MM . 
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