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BBEAEHHE 

B nocneAHee ape~ a OHRH noRBHnHcb rpa¢onocTpoHTenH THna 
AHrHrPA~-1008 1 1 1• 3TH ycTpo.:1cTea noaeonRIOT pHcoeaTb rpa~HKH 
MaKCHManbH~M pa3MepOM l000x800 MM 2.MHHHManbH~H war nepa co
CTa&nAeT 0,05 MM H erO MaKCHManbHaA CKOPOCTb - 250 MM/C. 
rpa¢onOCTPOHTenb AHrHrPA<Il MOlKeT pa6oTaTb Ha nHHHH c 3BM 
HnH 8 aBTOHOMHOM pelKHMe C npHMeHeHHeM nep¢oneHT~ KaK HCT04HH
Ka BXOAHOH ynpaenA~e.:1 HH~OpMa~HH. OnHcaHHe ynpaenAIO~Hx KOMaHA 
AaeTCA a 111 • 

HaCTOA~aA pa60Ta CTaBHT CBOeH ~enbiO AaTb WHpOKOMy Kpyry 
nonb30BaTene.:1 38M 63CM-6 B03MOlKHOCTb AOCTaT04HO npOCTOro e~
BOA8 peaynbTaToe Ha rpa<!lonocTpOHTenb AHrHrPA<Il a BHAe rpa~HKOB 
B ABYXMepHOH KOOPAHH8THOH CHCTeMe X, Y. 0nHCWBaeTCA CHCTeMa 
noAnporpaMM, C nOMO~biO KOTOP~X MOIKHO B~BOAHTb Ha 63CM-6 nep¢o
neHTY c ynpaenAIO~e.:1 HH¢opMa~He.:1 AnA rpa~onocTpOHTenA *. CHcTe
Ma COAeplKHT 6onee nATHAeCATH nOAnporpaMM Ha A3~Ke CllQPTPAH 
H noAnporpaMMY e~eoAa Ha nep¢opaTop Ha A3~Ke MAAnEH. noApo6-
HO OnHC8H~ HeKOTOpwe H3 nOAnporpaMM H nOK838HO HeCKOnbKO TH
nH4H~X npHMep08 npaKTH4eCKOrO HCnOnb3088HHA CHCTeMW nOAnpo
rpaMM. 

B03HOIHOCTH CHCTEM~ nOAnPOrPAHM 

nonb30BaTenb aacwnaeT Heo6xOAH~e AaHHWe AnA rpa~Ka a on
peAeneHH~e MaCCHBW a BHAe KOOPAHHaT OTAenbH~x T04eK. KpoMe 
TOrO, 8 3aBHCHMOCTH OT xapaKTepa pHCyHKa nonb3088Tenb 3aAaeT 
HeCKOnbKO ynpaBnA~HX KOHCTaHT. Ha OCH088HHH BCeX 3THX A8HH~X 
nocne ewaoaa noAnporpaMMW VSTUP aBTOMaTH4eCKH HaHOCHTCA Hacw
Ta6 pHCYHKa no o6eHM OCAM X, Y, onpeAenAeTCA KOnH4eCTBO Me
TOK Ha OCAX H paCCTOAHHe MelKAY HHMH, a T8KlKe pa3Me~e-

*TaK K8K KOA ynpaenA~eH nep¢oneHT~ nonHOCTbiO COOTBeTCTByeT 
CaMOMY pHCYHKy, 8 AanbHeHWeM AnA KpaTKOCTH BMeCTO CnOB "nony-
4eHHe ynpaBnAIOUieH nep¢oneHT~ AnA PHC088HHA11 6yAeT HCnOnb3088HO 
cnOBO 11pHCOB8HHe11

• KOA nep¢oneHT~ COOTBeTCTByeT pelKHMY pa6oT~ 
rpa¢onocTpOHTenR "KopOTKHe cnoea", H CHCTeMa noAnporpaMM e~
BOAHT Ha nep¢oneHTY TOnbKO Heo6XOAHMYIO HH¢QpMa~HIO AnA ynpae
neHHA. TaK 6onee 4eM a TPH paaa coKpa~aeTcA AnHHa nep¢oneHT~. 
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PHe . 1a,6. npHMep pH
eyHKOB, nony4eHHWX 
nporpaMMOH HISTOG 
/eM. npHnO*eHHe 2/. 

HHe HaAnHeei1 HaA 3THMH MeTKaMH. BW30BOM HeKOTOpwX HS nOA
nporpaMM, KOTOpWe 6YAYT OnHeaHW HH*e , nonb30BaTenb MO*eT KOM
nOHOBaTb pHeyHOK no eeOeMy *enaHHO. 

CHeTeMa noAnporpaMM npH 3TOM nos eonMer: 
1 . PHeoeaTb paMKY HnH OeH X , Y e MeTKaMH B nHHeHHOH , nora

PH~MH4eeKOH HnH nonynorapH~MH4eeKOH WKane; pHeOBaTb MeTKH e 
no6oi1 eTOpOHW OT OeH, 
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PHe.2. npHMep pHeyHKa, nony4eHHOro nporpaMMOH SEMLOG 
/eM. npHno*eHHe 3/. 

m'c ~-----r• ---r•~,;-rl-rr~r;rrr•rl------r,---rr--rr~•-Ti;rrr. TrTI------Tr--~r--T-~--1 i I I 1 '3 

10:1 

10 1 

100 j ! I I I I I I I J ,{ I I I \ I I I I ) ... I I I I I I I J 

10° 10 1 102 

PHe.3. npHMep H306pa*eHHM KpH8WX B norapH~MH4eeKOM 
MaCWTa6e. AnR pHeOBaHHR KPHBWX npHMeHeHa noAnporpaM-
Ma TESPO. 
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2. PasMe~aTb HaAn~e~ HaA MeTKaM~. 
3. P~eosaTb rpa~K s 4erwpex eneAY~Hx S~Aax: 

- KaK r~erorpaMMY ; 

- KaK fiOMaHy~ fiHH~~. eOe~HR~Y~ 3aAaHHWe T04K~j 
- KaK Ha6op paSn~4HWX SHaKOS IKpeeTHK~, KSaApaT~K~, 

TpeyrOfibH~K~ ~ T. A. I; 
- KaK Ha6op 3HaKOB, eOeAHHeHHWX fiOMaHOH n~HHeH. 

4. 0TMe4aTb 4epT04KaM~ OW~6K~ B Ka*AOH T04Ke rpa$HKa S Ha
npaaneHHH o6eHx oeeH. 

5. PHeOSaTb HaA n~60H T04KoH rpa$~Ka HaAnHeH, SaAaHHWe 
nonbsosareneH,s HanpaaneH~H cneaa Hanpaao HnH eHH3Y ssepx . 

6. PHeosaTb HaAn~eH HaA paMKoH, 
HeKoropwe sosMO*HOeTH noKasaHw Ha pHeyHKax. B nPHMepax 

nporpaMM npHSeAeHw see Heo6XOAHMWe 6noKH COMMON , KOTopwe 
eoAeP*aT MaeeH SW H nepeMeHHwe, onHeaHHWe Aanee . 

npHMe4aHHe. AnR nHHeHHoro Maewra6a paspeweHHWH AHana30H 
AaHHwx: or -10 . ••15 AO 10.••15; AnR norapH$MH4ee Koro Maewra-
6a p~3peweHHWH AHana30H AaHHWX: OT 10. ••l-151 AO 10. a• 1151 . 
nonbsosarenb AOn*eH eneAHTb sa reM, 4T06w ero AaHHwe HaXOAH
nHeb SHYTPH yKaaaHHWX rpaHH4 · 

MACC~B~ AAHH~X ~ YnPA~flR~E nEPEHEHH~E 

KoopAHHaTw Is MHnnHMerpaxl Ka*AOi1 H3o6pa*aeM0.:1 T04KH rpa$H
Ka oGpasy~TeR H3 AaHHWX, ' saenaHHWX nonb30BaTeneM S MaeeHS SX 
I AaHHWe AnR Koop~Harw X I H a HaeeHB SY I AaHHwe AnR KOOPAH-
HaTw Y I . AnHHa MaeeHsos SX, SY - 2500 enos. KaK ene4HanbHWH 
eny4ai1 MO*HO o6a MaeeHBa HenonbsoaaTb KaK OAHH HaeeHs SP 
e AnHHOH 5000 enos H saewnaTb TYAa AaHHwe ronbKO AnR KOOPAH
HaT Y. AaHHWMH AnA KOOPANHaT X TOrAa e4HTa~TeA eoorserersy~He 
HHAeKew MaeeHsa SP. non b3osarenb AOn*eH onpeAenHTb Ha4ano 
H KOHe4 pHeyeMOro y4aerKa a awweyKasaHHWX MaeeHsax. B nepeMeH
HY~ IZ sacwnaereR HHAeKe nepaoH H3o6pa*aeMOi1 T04KH , a s nepe
MeHHY~ Dt - HHAeKe noeneAHeH pHcyeMoH T0 4KH. 

npHMep: non b30SaTen b onpeAenHn IZ "' 380 . KOOPAHHaTw x. y 
nep BOH pHeyelo\OH T04KH rpa~Ka 6YAYT TOrAa o6pa3oSaHW H3 AaH
HWX SX( 330) , SY(330) HnH H3 330 , SP {330), AnA MaeeHsa ASOH
HOH AfiHHW. 

THn WKanw H onpeAeneHHe HaCCHSa AaHHWX 3aHOCHTeR S nepeMeH-
HWe MDX AnR wKanw X H MDY AfiR wKaJ111 Y: 
MDX - MDY "' 0 - wKanw nHHeHHWe, MaeeH B AaHHWX SP ; 
MDX HnH MDY • 2 - wKana nHHeHHaR, HaccHsw AaHHWX SX, SY; 
MDX HnH MDY - 6 - wKana norapH$MH 4eeKaR, MaceHsw AaHHWX SX, SY. 

Oeran bHWe nepeMeHHwe noKas aHW s onHeaHHH noAnporpaMM. 

4 

onPEAEnEH~E 3HA4EH~A HA4AnA ~ KOHUA WKAn 

B e aMOM npoeTOM pe*HMe pa6orw e eHereMOH noAnporpaMMW 3Ha-
4eHHR Ha4ana H KOH4a Ka*AOH WKanw onpeAenR~TeR eHeTeMOH aero
MaTH4eeKH HeXOAR H3 HaHAeHHOrO M~1HHMyMa H MaKeHMyMa pHcyeMOrO 
y4aerKa rpa~Ka no oeRM X H Y.CneAyer, OAHaKo, OTMeTHTb, 4TO 
npH 3TOM onpeAeneHHH Ha4an H KOH40S WKan eHCTeMa co6n~AaeT 
rpe6onaHHe 11pasHOMepHOeTH 11 AeneHHH wKan. B eny4ae nHHei1Hoi1 
WKanw eHeTeMa pHeyeT see AeneHHR lr.e. paeeTORHHR Me*AY MeT
KaMH Ha OeHI OAHHaKOBOH AfiHHW, SKn~4aR nepsoe H noeneAHee Ae
neHHe WKanw. npH 3TOM HaKeHManbHOe KOnH4eeTBO AeneHHH K nHHei1-
HOH WKanw MO*eT 6WT b 12, H 3Ha4eHHe OAHOrO AeneHHR V = n x 10 m, 

rAe n .. 10, 20, 25 HnH 50, a m e npeAenax - 16 $. m ~ 14. 
B cny4ae norapH$MH4eeKoi1 wKanhl rpe6oeaHHe 11paeHOMepHoeTH11 Ae
neHHH eKaswsaeTCR S TOM, 4TO WKana COAeP*HT 4enoe 4HCnO AeKaA. 
04eSHAHO , 4TO H3-3a rpe6oeaHHR paSHOMepHOCTH AeneHHH AHanaso
HW WKan X H Y RSnR~TeA S o6~eM eny4ae 6onee Wl-1p0KHMH, 4eM eo
OTBeTCTBY~He AHanaSOHW pHcyeHOrO y4aCTKa r pa$HKa. 

CHeTe Ha noAnporpaMM noseonReT nonbsosaren~ e HeKoropoi1 ere
neHH eaMOMY BW6HpaTb Ha4ano H KOHe4 WKanw . AfiR 3TOH 4enH 
npeAHa3Ha4eHw nepeMeHHWe zzx ' ZKX' zzy' ZKY. 

EcnH xoTR 6w OAHO H3 3Ha4eHHH ZZX H ZKX He pasHo Hyn~, 
eHeTeMa C4HTaeT, 4T0 MHHHMYMOM pHeyeMOrO y4aCTKa no OeH X 
RBnReTeR 3Ha4eHHe ZZX , a HaKeHMYMOM - ZKX. 1-kxoAR H3 3THX 
3Ha4eHHH eHCTeMa onpeAenReT Ha4ano H KOHe4 WKanw X. npH 3TOM 
,qa*e 3Aeeb eo6n~AaercR rpe6oeaHHe "pasHOMepHOeTH11 AeneHHH. 
AHanorH4HO, ew6opoM HeHyneswx 3Ha4eHHH ZZY HnH ZKY, nonb
sosarenb MO*eT ynpa Bn RT b Ha4anOM H KOH40M WKanW Y. 

4EP4EHHE C ~HBOnOB 

AfiR 4ep4eHHR CHMSOnOS B OeHOSHOM HenOnbSyeTCR BHyTpeHHHH 
reHeparop A~fHfPA$a 111. AnR HecKOnbKHX cne4HanbHWX cHMeonos 
eerb e~e reHeparop e OAHOH noAnporpaMMe. OnHews aeMaR eHereMa 
n03 SOnReT pHCOBaTb CH MSOnW Tpex pa3MepOS S ASYX HanpasneHHRX 
s sasHCHMOeTH or coAeP*aHHR ynpasnR~~eH nepeMeHHOH IM. 

IM 

0 
40 
80 

4 
44 
84 

8WCOTa eHMBOna S MM 

6,0 
7,5 
9,0 
6 , 0 
7,5 
9,0 

HanpasneHHe 

oo 
oo 
oo 

goo 
90° 
90° 

_[J~eM~.ttHY~ IM HaAQ_ onpeAenHTb nepeA Sb130SOM noAnporpaMM 
VSTUP,NADDI, POPEN, HlliTO . 
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noCnEAOBATEnbHOCTb B~30BA nOAnPOfPAMM 

noAnpo rpaMMY VSTUP o6~3aTenbHO HaAO B~3~BaTb nepeo~. Ec
n~ Heo6xoA~MO 3aAa8aTb onpeAeneHH~~ pa3Mep p~cyHKa, nocne s~
aoea VSTUP HaAO e~38aTb noAnporpaMMy ROZMER. noAnporpaMMa, 
8~308 KoTopo~ AOn~eH 6~Tb nocneAHHM, - KONEC. Bee ocTanbH~e 
nOAnporpaMM~ MO~HO 8~3~8aTb B nofioM nop~AKe Me~AY B~308aM~ 
3T~X nOAnporpaMM. 

3AKA3 PECYPCOB 63CM-f 

Pa3H~e noAnporpaMM~ ~3 OnHC~BaeMO~ CHCTeM~ HCnonb3YIOT CHC
TeMH~e noAnporpaMM~ OR H AND. 3TH noAnporpaMM~>~ HaXOARTCR 
a LIBRARY 1 1 21.KpoMe Toro, HaAO saKaaaTb LIBRARY 2. HacTORlllaR 
CHCTeMa nOAnporpaMM sanHCaHa Ha AHCKe 63CM-6. HoMep AHCKa 664, 
HMR ~a~na LIBDIG. 

npHMep 3aKa3a pecypC08 / 2/ : 

ll LIBRARY : 1 
* LIBRARY : 2 
• DISC : 664/ SYSTEM, DICIGR 
• FILE : LIBDIG, 47, R 
A PERSO : 47000 

OnHCAHHE HEKOTOP~X nOAnPOfPAMM 

VSTUP . B cooT8eTCT8HH c COAep>KaHHeM BYWeonHcaHH~x nepe
MeHH~X MDX, MDY , 1M , IZ , IK 3Ta noAnporpaMMa npo80AHT 
aaTOMaTH4eC KH~ Bb16op napaMeTpoa o6eHx wKan. OnepaTopoM DATA 
8 3TO~ noAnporpaMMe saAaHbl MDX /0/ , MDY /0/ , IM/0/ H nepeMeH
H~e , OnpeAenRIOUIHe pa3Mep paMKH. 3aAaHHe MHHHMyMa H MBKCHMyMa 
n106o.:i WKan~ (ZZX, ZKX, ZZY, ZKY) AOn>KHO ocyllleCT8nRTbC~ 
nepeA 8~30 80M 3TO~ noAnporpaMMbl. AaHHWe TaK*e AOn*H~ 6~Tb 
8 COOT8eTCT8YIOUIHX MBCCH8aX. npH 8~XOAe H3 nOAnporpaMMbl 3aHy
nRIOTC~ nepeMeHH~e ZZX, ZKX, ZZY. ZKY. 

ROZMER(DX,DY) .C noMOlllbiO 3 To~ noAnpo rpaMMW MO>KHO saAaTb 
T04Hbl~ paaMep paMKH: DX - AnHHa, DY- 8biCOTa 8 MM. EcnH 
3Ta noAnpo rpaMMa He Bb13~8aeTC~, BbiCOTa paMK~ 6yAeT 200 MM, a 
AnHHa 8 3B8HCHM0CTH OT KOnH4eCT8a AeneHHH OC~ X C MHHHMBnbH~M 
pa3MepOM 200 MM H MaKCHManbH~M 420 MM. 

RAMDI PHCyeT paMKy c MeTKaMH. AnHHa MeTOK CBR3aHa c sa-
AaHHO~ BbiCOTO~ c~Meono8 e nepeMeHHO~ IM. 

NADDI HBAnHC~8aeT 4Hcna K onpeAeneHH~M MeTKaM paMKH. EcnH 
nonb308aTenb sacnan 8 MB CCH8 NAZE HBAnHCb 8 8HAe TeKCT0-
80~ senH4H Hbl 18 1

, 3Ta HaAnHcb 6yAeT noMellleHa HaA paMKOH. One-
paTopoM DATA 3aAaHO NAZE / 10 t1 6H~ ................................ /. 

HISTDI pHcyeT rpa~HK 8 BHAe rHcTorpaMMbl. 

' 

' ) 

J 
1 

SPOJ pHcyeT rpa$HK e 8~Ae coeA~HeH~~ T04eK, 3aAaHH~x 

KOOPAHHaTaMH X, Y , noMaHo~ nHH~e~. 
TECDI pHcyeT rpa~HK KaK Ha6op 3HaK08 OAHoro THna. B 3a8H

CHMOCTH oT COAep~aHH~ nepeMeHHO~ KTE p~cyiOTC~ 3HaKH: 

+XA.D06\70 
KTE• 2 J .. 5 6 7 e 

VEL- WHPHHa 3HaKa 8 MM. 
MO~HO TaK*e PHC08aTb rpa$HK KaK Ha6op pa3H~X 3HaK08 H3 yKa-

3aHH~X 8~we. TorAa nonb3o8aTenb AOn~eH saAaTb e MaCCH8e KTER 
8enH4HHY KTE An~ Ka~AOH T04KH (KTER(l) ecTb 8HA 3HaKa 
nep80H PHCyeMO~ T04KH/: 

ERRX - MaccHe An~ owH6oK, Hso6pa*eHH~x 8 Hanpa8neHH~ 
oc~ X; 

ERRY - MaccH8 An~ owH6oK, H3o6pa*eHH~x 8 HanpasneHHH 
oc~ Y. 

noAnporpaMMa He HCnonbayeT MaCCH8~ KTER ' ERRX 'ERRY np~ 
ycno8HH: KTER(1) < 0 , ERRX (1) < -1., ERRY ( 1) < -1.. Onepa
TOPOM DATA 3aAaHO : KTER (1) / -10/ , ERRX (1) / -10000./ , 
ERRY (1) /-10000./ . 

TESPO pHcyeT rpa~HK KaK Ha6op 3HSK08, coeAHHeHH~X noMaHOH 
n~HHe~. KOTopaR HX KacaeTcR, HO He nepeceKaeT. Ynpa8n~~He ne
peMeHH~e onHcaH~ 8 noAnporpaMMe TECDI. 

POPEN (SHX, SHY) pHcyeT HaAnH Cb noA onpeAeneHHO~ T04KO~ 
rpa~~Ka. HaAo aaAaTb: 

IZK - HHAeKc MaccH8a AaHH~x, KOTop~.:i onpeAenReT T04KY rpa
~Ka An~ HaAnHCHj 

IZK AOn~eH YA08neT80P~Tb ycno8HIO IZ s IZK s IK ; 
NAZEV- MBCCH8 AnR HaAnH cH a 8HAe TeKCT08oi1 8enH4HH~ 1 81 • 

npH 8~XOAe H3 nOAnpo rpaM~ 3TOT MaCCH8 3anonH~eTC~ npo6enaMH: 
IM- HanpaeneHHe ~ paaMep CHM&onoa; 
KAM ~ 0 - Me>KAY HSAnHCbiO H T04KO~ rpa())HKa, onpeAeneHHOH 

IZK . pHcyeTCR 4epT04Ka; ecnH KAM '"' 0, 4epT04Ka He pHcyeTc~; 
SHX - CABHr cpeAHe~ nHHHH HaAnHcH a HanpaaneHHH ±X a MM; 
SHY ' - CASHr HH>KHero KpaR HaAnHcH a HanpaaneHHH Y a MM. 

KONEC AaeT npHKa3 AnR nep¢opa~HH HH~pMa~HH, HaKonneHHO~ 
a B~XOAHOM 6ymepe. KpoMe Toro, AaeT npHKas AnR aosapaTa nepa 
a HCXOAHOe nono>KeHHe H npHKaa STOP AnR AHrHrPA~a. TaKHM 
o6pa30M MOlKHO pa3AenHTb PHCYHOK HB 4aCTH /Ha nep¢oneHTe OT
AeneH~ nycT~M npoMe>KyTKOM/ . Bos apaT nepa nos aonReT noBTOpHTb 
4aCTH PHCYHKa Ha AHfHfPA~e. 

BLANK nep~pHpyeT nycToH npoMe>KyTOK Ha nep~neHTe AnH-
HO~ 300 MM. 
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HISTO. 3Ta noAnporpaMMa C03AaHa AnR ~nee 4acToro pHco
saHHR rHcTorpaM~ cneKTpa. B~3~BaeT noAnporpaM~ VSTUP, 
RAMDI , NADDI , HISTDI, KONEC. 

AsTOp swpa~aeT 6naroAaPHOCTb C.A.Tene~HHKOsy 3a MHOr04HC
neHH~e KOHcynbTaUHH, ~ .6e4BaP*Y 3a none3H~e 3aMe4aHHR, s~ 

cKa3aHH~e npH o6cy~AeHHH AaHHOH pa6oTw. AsTop TaK*e npH3Ha
TeneH A.n . Cano*HHKOsy, n~e3HO npeAOcTaBHBWeMy c03AaHHY~ HM 
noAnporpa~vo~y eweoAa Ha ne~paTop. 

• 

npHnO~eHHe 1 
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