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flporpa~MHoe o6ecneqemt:e Koopn11HaTorpa¢a 3M-703 
H8 3BM E3CM-6 

flpn:sonn:'i"cg Onn:caHn:e nporpaMMHoro o6ecne'tfeHn:B, noason~nowero 
asToMaTH3HposaTb npouecc nony'tfeHn:B ynpaBliBIDmax nep¢oneHT nng Koopnn:
uarorpa¢a 3M-703. 

KoMnneKT BbrnaBaeMbiX 3BM E3CM-6 nep¢oneHT o6ecne'-:IHBaeT asTo
MaTw.:tecKoe Il3f'OTOBlieHn:e ¢0TOlll86liOHOB ll€'-:18THbiX Till8T. nporpaMMbl H8TIII- ! 

caHbi Ha SI3brKe ct>OPTPAH. 

Pa6oTa BbmonHeHa B fla6opaTopn:n: BbJqn:cnn:TenbHoii TeXHIIKI1 
H 8BTOM8T!138U1111 011Hl1. 
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Pakhomov V.L. 

Software for the Coordinate Plotting 
Machine EM-703 at BESM-6 Computer 

Pll - 10356 

A software is described which allows one to produce 

the control tapes for EM-703. A set of produced control 
tapes provides the automated production of masters of 
printed circuit boards. Programs are written in the 
FORTRAN language. 

The investigation has been performed at the 
Laboratory of Computing Techniques and Automation, 
JINR. 
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B nocne,ll;Hee npeMil 3Hall!t!TeJJhHOe BH¥.MaH11e y,ll.eJJRerca anroMaTH-

3a!4M!t! npOJ48CCa !t!3rOTOBJI8Hl1il l!JJaT nellaTHOrO MOHTa.JKa. liCli0Jlh30Ba

Hlle nporpaMMHO-ynpaDJJil8MHX KOOp,lUAHaTOrparjJOD ll03BOJ!il8T p8Ull1Tb 3a

.l(a'ly aBTOMaTll3aJ4lll1 113rOTOBJJeH!t!il qJOTOWa6JJOHOB, H806XO,l\l1MbiX .l(Jlf! 

l!pO!t!3BO.l(CTBa ne'!aTHhlX l!JJaT rpoTOXMMl1'18CKMM M8TO.l(OM. 

ilp!t!Mepou TaKHX ycTpOliCTB HBJIH8TCH ROOpp;!t!HaTOrparj; 3ld-7Qy'I•4( 

~aroroBJieHHe worowa6noHOB Ha Heu peUiaer aaAa'ly TOilHOro co:aMe~e

H!t!H CJ108B l!JJaTH l!pM ee M3rOTOBJI8Hl1M. 

Py'IHHe ueTOAbl no.ztrOTOBR!tl ynpaBJilUJ~x nep!lJoJieHT ( nporpaMM!tl

ponaJnle) A1IH 8BTOM8T'd3HpOBaHHHX ROOPAHHaTOrpaiQOB CBH38HL! C pH.ztOM 

TPYAOe»KHX pa6or: 

- paC'18TOM ta6JIMJ4 l!pl1paJ1!8H!t!~ KOOp,l\llHaT nepe11e!I18HV.fl V!Cl!OJIH>!

T8JihHOrO V!HCTpyMeHTa l!O 3a,n;aHHOMY KOI!CTpyKTOpCKOMY '!epreli:y (J+llfq) j 

3al!!t!ChKl COOTB8TCTBYilll\11X KOMaH,ll; Ha 6JiaHKaX (l+Jil) j 

nep~opau~t~en KOMaH.l\ .ll:Jlil ~t~cnonH!t!TeJJhHOro ycrponcraa (1+64). 

ilpH 3TOM o6H~O AOllYCKaiDTCH OUI!t!OKH, KOTOpue 06HapyKHBaiDTCH 

TOJJhKO np11 pa6ore cauoro ROOPAHHarorpawa no npeMH OTJJaAR!t! npo

rpauwu Ha BaTYaHe, 'ITO np!t!BO~MT Ha npaKT11K8 K 3HatrnT8Jl:bHOMY yBe

JIH'I8HHD 3atpaT BpeueHH Ha fl01IJ48HHe <les~eweKTHHX ne~OJJeHT H, 

8CT8CTB8HHO, CaM!t!X ~OTOilladJJOHOB/J/. 

3 



B ~aHHO~ pa6oTe paccuaTp~aaeTCfl nporpauuHoe ooecnet~eH~e, 

C03~8HHOe Ha 9BM E9CM-6 C ~en~~ 8BTOM8TH38~HH npo~ecca no~ro

TOBK~ ynpaanaromHx nep@oneHT (n/n) ~nH Koop~HHaTorpa~a SM-703. 

On~t~caaHe ItaOp,llHHaTorpadla SM-703 

J{OOp~HHaTOrpa\iJ ;m-703 OTJIH'Ia8TC!l C0'18T8HH8M TIORHOll 8BTOM8TH-

3aQ~H ynpaBn8HHR C BUCOKOH npOH3BO~HT8nhHOCTbiD H npeQH3HOHHOCTbD 

ua 6onhlliOM none nepeuemeHHfl paooqero I!IHCTpyueHTa. YcTpoi.tcTBO oc

Hali(eHo BbiCOKOCKOpOCTI!illol cne~Hli(I!IM npHBO~OM nep81!81118HHfl !t8p8TOK H8 

~mtraTenflX nOCTOHHHOI'O TOI\8 1 RHH811HO-KpyrOB!llil I!IHTepnonflTOpOW 1 

C~CT8MO~ Henpep!lBHO~ 8BTOM8T~'18CKOI1 Op1!18HT8~1!11!1 pe~ymei.t KpOIIIKH HH

CTpyMeHTa B HanpaaneHHH ~BH~eHHH, 

Koop~I!IHaTorpa4J ooecnet~1lBaeT: peaaal!le ill rlJpeaepoBaHI!Ie no aua

n1l, H8H8C8HUOH Ha CTeKno; rpaB1lpOBaHM8 ni!IHMH Ha nnaCTI!II\8 1 noKpll

TOM rpaB11pOBanbHOi1 aMan~JOi t~ep'I8H!tle Ha 6yuare TyW~~ lilnH t~epHHnaUH, 

a Tal\~8 KapaH~alliOM It! U18p1lKOBOH py'IKOHi CHHT!tl8 KOOp~!t!H8T TO'IeK 

1llot8IDIJl8rOCH HS06palltem.1fl. Ilanl!l'llie rlJOTOrOnOBKH noaBOnH8T HCll0~30-

D8T~ KOOp~1lH8TOrparlJ ~nfl t~epqeHHH CB8TOB!lY nyqoy no rlJOTO'IJBCTBI!ITenb

HOMy M8T8pl!lany. 

PaOoqee none, uu 

TO'IHOCT~, YM 

CKopocTb aa npHYilX yqacTKax, Y/YHH 

CKopoc•n Ha ~rax OKpy&HOCTel, Y/YHH 

- 1200xl200. 

- ± 0 ,05. 

- 5,5 (max). 

- 1,5 (max). 

MacwTa6bl - 1:100, 1:10, 1:5, 1:2, 1:1, 

2:1, 5:1, 50:1, 100:1. 

B KOOp~HH8TOrpa~e npHHHTS npHYOyrOHbHaH CHCT8Y8 KOOp~HHST, 

aHaqeHHH KOTOpbiX BBO~HTCH C TO'IHOCT~IO ~0 0,01 YY. llepeM61118HH8 

HHCTpyMeHTa ~onyCK88TCH B HJOOOY HanpaBH8HHH. Cnyae6Hbll KO~ (CM, 

Ta6HHQY 1) o6ecne1U1BaeT Bee pe&HUbl pa60Tbl KOOp~HH8TOrpa4Ja. 
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KO~bl KOOMHHaTorpa!l.Ja 914-703 

Houe noooua n}n 
Haaaauae 

5 4 3 2 I 

l.(Hq,pa 0 
- n - I • 
- II - 2 • 
- II - 3 )C • • 
- II - 4 • 
- II - 5 IC • • 
- II - 6 )( • • 
- II - 7 • • • 
- II - 8 • 
- II - 9 " • • 
3HaK YHHYC ( -) • • 
ITpi48HaKH OK- X • • 
pyXHOCTH {JJ.yrH) y • • • 
Paaaocn Itaop- ~X • 
~HHST KOH8'1HOH H • • H8'1M:LHOt1 TO'IeK ~y 

oTpeaKa 
ITpHaHaK ~Kna U • • 
llpH3H8K KOM8H,l\bl J{ • • • 
KouaH~a "nO),p!IITD 2 • HHCTpyueHT' 0 
Kouaa~a "onyc- I • 
THT~ HHCTpyueHT" 0 
0Tpa00TKa OKpya- I • HOCTH B Hanp. + 3 " • • 
0TpadOTKa OKpyE- I • HOCTI4 B Hanp. - I • 
llpH3H8K KOHQa 
K~pa KK • • • • 
ITpHaHau r~aaHQ!l 
uaccHBa M • • • • • 

-- - -
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TAEJHIUA I 

"8" 111011 "8" 
KO~ KO~ 

KO~ C 
KOHT-

looneu 
00 00 00 
01 01 01 
02 02 02 
03 03 23 
04 04 04 
05 05 25 
06 06 26 
07 07 07 
10 08 10 
II 09 3I 
14 12 -
12 10 -
13 II -
20 16 -
21 I7 -

30 24 -
I6 14 -
02 02 02 
00 00 00 
or OI OI 
00 00 00 
01 OI 01 
03 03 23 
or OI OI 
01 01 OI 

17 15 -
37 31 -

--- --



PacnonoseHHe ynpaBnHpSel HHWopuagHH Ha n/n 

- MacCHB BBO~HUO~ B qHTaiD~ee ycTpOKCTBO KOOp~HHaTorpa~a yn

paBHfliD~ea MH~opua~m {nporpauua paooTH KOOP.JtHHaTorpa~a) orpaam

qJ1BaeTCH C OdeHX CTOpOH KO;!tOU - "rpaHHUa UaCCHBa"(rY), 

- B npe;~tenax YaCCHBa BBO~ ocy~eCTBJifi6TCll OT;!t8H:&HHYH K~paMH, 

Pas;~teneHHe K~pOB ;!tOCTHraeTCll KO,ltOM - "KOH6U K~pa"(KK) • 

- COCTaB K~pa: 

a) L!. X H 6 Y - paSHOCT:& KOOp,JtHHaT KOH6'1HOK H HCXO;!tHOK 

TOlleK otpeaKa, no,Jtne&~ero oTpa6oTKe. 

d) X H Y - llOH0&6HH6 HHCTpyMeHTa OTHOCHTen:&HO UeHTpa 

oKpyaaocTH (;~tyrm), no;~tne&a~el OTpa6oTKe {cM.npmMep I, 
2,3). 

B) U - UHKX, npi1Ka3 Ha UHKnHqecKyD OTpa60TKY ;!tBYX 

nocne~oBateH:&HUX K~pOB 3~aHH06 lii1CHO pa3, 

r) K - KOUaH;~ta 1 ynpasneHHe ll0;!t~6MOM B OUyCKaHHeM HHCTpy

Y6HTa H ~BH&6HI6M pa60llel rOXOBKH KOOp;!tHHaTorp~. 

- Ilocne~OBaTeH:&HOCT:& Cny&e6HHX KO;!tOB B K~pe ~KCHpOBaHa: 

X, Y, 6 X, 6 Y, U, K, KK. 

- ilp11 paseHCTBe HynD Ka.Koro-nH6o ucna ero KO,tt (npHaaax) B 

K~pe He 3allHCUB86TCll: 

a) ;!tHH 0Tpa60TKH llpfi)IHX 0Tp83KOB a~aiDTCH A X, 6 Y H 

KOMaH,Jta; 

6) ,ltHfl OTpadOTKH OKpy&&OCTel 3~amTCR I HXH Y H KOM~&i 

B) ,ltJlH 0Tpa60TKM ~yr OKpy&HOCtelt S~ailTCfl X(Y). !). X1 A 1 H 

KouaH;~ta (p~Hyc ;~tyrm ~ IO 111). 

llpHB6,lt6M H6CKOXbKO ITpHMepOB nporpaMMUpOB8BHll Ha BXO,ltHOM RBWK6 

KOOPAHHaTorpa~a. 
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Ilpmuep I 0 HapHCOBaT:b OKPYlltHOCT:& p~Hycou R = 3 UY B e HanpaB

neHHH npOTHB llaCOBO~ CTpeHKH, liHCTpyueHT llO~Hi!T H HaxO~HTCH B 

TOqKe A. Ha nepQoneHTe npo6HBaeTCH cne;~tyDmaH nocne~oBaTen:&HOCT:& 

KO;!tOB (O~HH K~p): 

~ 

3rH• 

A 

X 

Ha nepPoneHte npo611saerca: 

X-30 KIIKK 

!Ipmuep 2. HapmcoBaT:& oKpylltHOCTI> pa~Hycou R = IOO wu B <!) HanpaB

neHHH no qaCOBOa CTpenKe. ill.HCTpyMeHT llO~HfiT H ijaxO~HTCH B TO liKe B. 

':1 100 to\"' 

l' 

Ha nep~oneHTe npo6Hsaerca: 

Y IOOOK 13KK, 

ilpHwep 3. HapmcoaaTb ,Jtyry AB oKpy&aoCTH p~Hyca R= 20 uu. 

ill.HCTpyueHT HaxO,JtHTCll B TQqK6 A. 
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Ha nepilJoJieHTe npo<5HBaeTcH: 

X200 Ll X - 200 L:> Y - 200K I3KK • 

UpHuep 4. HapHcoaaTD oTpeaoK npHuoa oT ToqKH A(I0,25)uu ~o TO~H 

B(I5,30)uu. ~HCTpyYeHT HaxO~HTCll B TO~e B. 

::1 

30 /' 
15 Fl 

10 IS 

Ha nepilJoneHTe npo6HBaeTcn: 

<1 X - 500 6 Y - 500 K IOKK • 

X 

Up14uep 5. HapHcoBan "n11ny" AB, HcnonDayn lUIKJiu. ~HCTpyweHT aa

xo~HTca B TO~e A. 

~ 

6 
s 

"' 3 

2 

"' "" .. v 'a 
I ~3~5"6 7191 I 23~SS 7J!t 

)I 
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J. 
J 

' J 

Ha nepilJoneHTe npo6HBa~TCll ~Ba K~pa: 

!::. X300 Ll Y 400 l.l SK IOKK , 

!::. XIOO .6 Y-400 K IO KK. 

CocTaB nporpauMHoro o6ecneqeaHH 

Bee nporpauuaoe o6ecneqeaHe Koop~HHaTorpailJa coa~aHo B pau

Kax UOHHTOpHO~ CHCT6Yii 11~y6Ha11 • CneuHaJIDHO ~Jill peweHHll UOCT8BJieH

HOl a~aq14 HaUHCaH!i Ha liSHKe ~PTPAH nporpauuu: TENZOR,M703T, 

M703L •, a TaKEe BHeceau aeo6xo~Huue HaueaeHHH B nporpauuu cHcTe

I.Ui "rpa!lJ" ~nn o6ecneqeHHH pa60T!i omiC!iBaeuo~ no~cHcTeuu. Bell no~

cHcTeua MOlleT pa60T8TD 6ea H3Y6H6HHa Ha cepHlHOi'\ 9B!A E9CIA-6. 

0<5!1\Hit o6:r.eu no~cHcTeuu cocTaBJilleT 24K cnoB ESC!.I-6, IIO.zlCHCTe

ua 38lli4CaHa Ha YarHHTHY~ Jl6HTy (M]) B TpaHCJIHpOBaHHOM BH.1l6 (B BH

.116 uo~ynel aarpyaKH) KaK nepcoaanDHall 6H6JIHOTeKa. 

~OllYCTHII!i ~Ba BapHaHTa llO.zlrOTOBKH ~aHH!iX .llJlll nonyqeHHll ynpaB

Jillmli\14X n/n Koop~HHaTorpawa: 

- HCfl0JlD30BaH>16 KOOp~HHaTOCKOllOB ~JIH 116XaH>188U>1>1 3TI4X pa<50Ti 

- pyqgall no~rOTOBKa ~aHH!iX Ha nepi!>OKapTax (n/K) B E6CTKOII tp0plola

T61 KOTOpaH OllHCaHa B pa<50Tax/3o4/, 

BH~ COOTB6TCTBY~ll\6rO 6JiaHKa npi4B6)l;6H Ha pHC.l. BliHrpliW BO 

Bp6Y6HH npH 118mHHHOII 116TO~e llO~rOTOBKH ynpaBJili~~HX n/JI no OTHO

W6HH~ K pyqgoyy COCTaBJlli6T ""'4 paaa. C nepeXO~Oiol Ha YamHHH06 

npoeKTHpOBaHH6 neqaTH!iX nJiaT (fill) Heo6XO~HYOCTD B >1Cfl0JlD80BaHHH 

qepTella fill B006!1\6 OTna,Jl;aeT, ll/JI 1 nonyqeHH3ll C 9BM 1 aapliE86TCll B 

CqHT!iB~ee YCTpOitCTBO KOOp~HH8TOrpa~ 1 Ha KOTOpOY aBTOY8THqecRH 

BliUOJ1Hli6TCll WOToma6JIOH. 

*] 
llporpauua M703L HanHCaHa B,C.llHJIHnqeHKO, 
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Poroma6noH OAHOro cnoa nnaru,M3roronneHHoro Ha 
KOOpAMHarorpa¢e. 
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ABTOY8TMqeCKH KOno~y U/K C ~aHHUYH YOXHO nonyqHTh KaK UpH

no&eHHe - Henocpe~CTBeHHO nocne npoeKTHpOBaHHH nnaT CHCTeYO~ 

nrpaw", YK838B COOTBeTCTBYD~~ npH3HaK B ynpaBna~~ ll/K CHCTe

YU/3/. !IOUYTHO MOSKO nony~Th H KOHTpORhHUe pHCYHKH CHOeB nnaT 

Ha rpa~onocrpoareneCALCOMP-555HnH AUllY-I28. 

ilaKeT 3~8~ AHa BBO~a B E3CM-6 wopuHpyeTCH cne~y~u o6-

paaouf5/. (EyKBO~ x noueqeau nona njK, aanonaaeuue nonh30BaTe

neu). 

lE name ...... JflfJflflf!nflf!lf1flflflflflflfJflf 

lEt ime : lfJf • Jflf 

lE pass ...... lflfJfJflf:Jr 

lftape;Jflf:Jr - lflfJflfWJf , 5?,R 

lfperao: 5?000 

lEma in~ TENZOR 
lfno~ load ~list 
lfcall._~icmemory 

JEexecute 

[

il/K C H83BaHHeu AaHHNX B ll03HltHillt 1+ I8 • 

} ~aHHUe 
E 

n-K c 6yKBOA C ( continue ) B noaH~HH I, ecnH AaRhWe eCTh e~e 
~aaaae, HAH c 6yKBOg E ( end) B noaH~HH I, ecnH AaHHHX 6onhwe 
aet. 

JE· end ._.f'ile 

n/K - ~HcnerqepcKHI Koaeu • 

~AH K8~0rO naKe!a AaHHNX B naKeTe 3~aqH ll0ACHCT8MO~ BaAS

etCH J ynpa»nam~e nfn B KOASX KOOp~HH8TOrpawa 3U-703: 

nj~ ~a Q4pa60TKH M&nHX KOHTaKTHWX nno.QAOKi 

- njn AXH 06pa60TKH 60AimKX KOHT8KTHYX nAO~aAOKi 

- njn ~XR o6pa60TKH npOBOAHHKOB. 
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B Halla.ne Ka:JI(,na~ nep<jJaJieHru nep{jlapHpyer C.H Ha3Baime, 

KOTOpOe C)epeTCH C njK, ll0]10lK6HHOi.1 nepe~ COOTB6TCTBYIOU\MIIUl ~8.HHbiLH1. 

ITpM paCiore Koop~HHaTorpawa no STMM njn npe~nonaraercH, llTO Hallano 

KOOp~MH8T BbiCip8.HO B neBOU Hll!H6Y yrny (HCnOHh3Y6TCH nepBbi~ KB~

paHT). ilepe,Jt Bb!.Jt81l6~ KBlK,JtOH ynpaBHHID~e~ njn npOllSBO,JtllTCH OITTI1UI1-

38U11H nocne~OB8T6]lhHOCTI1 paOOTbl KOOp~I1H8TOrpawa C U6Hhl0 COKpa~e

HitiH ~0 YHHIHIJU8 XOJIOCTOrO XO,Jt8 ero paCiolleit rollOBKll ( llHCTpyMeHT8). 

Ha nonyqeHHe :acex ynpa:anr~ID~ njn, oCiecnellHBaiD~MX Haroro:aneHHe 

filorolllaCinoHa (HJIH qeprel!ta 1t1 T.n.) o.n;Horo cnoa nna'l'bl cpe.n;Hei1 cnoJK

HOCTH, TpaTHTCfi OKOJIO 3-X MllHJT KOUM6plleCKOrO Bp6M6Hitl E9ClA-6. 

3aMeTHM, llta nanyqeH~t~e TaKara KaMrrJie.Kta rr/JI :apyllHY~ rpedyer 

OKOHO 4Qq pa()oqero :apeueHJ.I nporpaMMI1CT8-KOOp,ZJ;J,lH8TOrpatPI1CT8. 

ABTOP BbiP8lK86T Cinaro.n;apHOCTh H~t~KonaiD H!tiKOll86BI11lY ro:aopyHy 

1t1 Bna~>nmpy A»liTpMeBMilY KanarMHY, no HHHL\IlaTHBe Kotopb!X BblnonHa

nach aTa paCioTa. 
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HeT ~" rrpo6e~os B Barneu 6H6~HoTeKe? 
8bl MOJKeTe noJJy'IIITb no not~Te nepetlllcJJeHHbie HIIJKe KHI!f'll, 
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