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4. 

A. PeKOMegn;ar.uni no ncrro;r:o3oBamuo pyKoBo.n;cTna 

HacTORutee PYKOBO,I.l;CTBO rrpe,n;Ha3Ha"CieHO, KaK ,nJIR M3Y'tWHIDI B03r.10:K

HOCT8H ,IU1aJIOI'OBOM IIO,I.l;CHCT8M1I SING , TaR R )J..Jm MCIIOJIL30B8..HUJI B 

npa.KTnqecKoit pa6oTe B KatrecTBe crrpanotruoro rroco6nR. 

Pyi\OBO,I.l;CTBO CO,I.l;8pji\ET BB8.U81U1:e (E) , IT.fiTL OCHOBH1IX pa3,I.l;8JIOB (B

.N) , CJionap:o TepMIIHOB, cnncoK JIYITepaTypu H npn.JioJKeHMR. TeM, ItTo 

npe.:nnoJiaraeT ncnoJib30BaTr:, SING B TeqeiDie )J)Il:ITeJibHoro rrepno,:na, 

peKOMeimyeTcR rrpotrecTr:, Bee PYKOBo.n;cTno. 

~ T80peTll't{8Citoro R3y'leHIDI ITO,I.l;CHCT8MLI ,I.l;OCTaTO'IHO 03HaKOMIITL

CR C pa3,IJ;eJia.MH (13-J(). I10JIL30B8.TeJIRM, KOTOpb!e jiteJialOT IIOJIYlffiTL 6biCT

py~ ITpai\THqeci\YIO OT,:nalfY, HO He pacnoJiaraiOT BpeMeHeM )J..Jm M3y"CieHRR 

ormca.HIDI B :u;eJioM, pertoMeH)J.YeTcR rrpotrecT:o pas.n;eJILI E R ]{. B pas.n;eJie 

E co6prum npanMa McnoJu::sonrunm rro.n;mrcTeMH, a B pas,:neJie JK npnne.n;ei

Ha6op THimtiHLIX 3a.IJ;8.Hilli, ROTOpLie MOryT IIOJIHOCTLIO Y.UOBJieTBOpi1:TL Hatn 

Haroutero rroJir:,soBaTe~. 

E.BBe.rr;e~ 

rpa,Wnqecrnre ,JUiaJioroBue cncTeMH rrpe.n;cTan.nmOT co6oit Monm:oe cpe,r 

CTBO ;IJ.JIR pemeHIDI Il!HpOKOI'O KJiacca 3a.IJ;atr B per.mMe a.RTRBHOI'O B38.1IM0-

.!(8HCTBM ITOJI:030BaTe~ C 3BM. 
Y,n;aJieHHaJI .I(RCIIJiefiHaff CTa.Hll;Jm (YJlC) 3BM l38CM-6 Olillti /I/ .fiBJIR

CTCR O,I(HOM H3 T8.IDIX CHCT8M. Y.J1C C03,1J;a.Ha Ha OCHOB8 L'llUrn:-8BM M 6000 

KOTOpaa: CB.fi3ai-Ia C OCHOBHOH 3BM rrocpe,n;CTBOM Jll!HllH CBR3M. B Ita:qecTBE 

onepa.wiOlillOii C:UCTBMbi Ha 3BM E3CM-6 IICIIOJIL3Y8TC.ff OC ",UYEH.A" • 
.ILJm BunoJIHemm illHporto ncnoJI:o3yer.rux rrpo:u;e.n;yp rrpe.n;cTa.BJiemm, 

aiiaJlli3a II pe,n;a.KTI1:pOBami.fi .UaHHhiX B COCTaB ;aTeMaTMtiOCI\OI'O o6ecneqe

HliJI YJlC BKJIIO't.!eHU .n;HaJiorosLie no.ucncTeMu 12 - aBTOHOM:r-rue rrporpaMMHHE 

cpe.n;CTBa, ,I40CTYIT I\ KOTOp:IM IIOJIL30BaTeJI:O MOJKeT OCYlltCCTBJI.ffTL C TeP

MHHaJia B IIpOH3BOJILH1Ill MO:'vleHT ,I(:HaJIOra 6e3 Heo6XO.IJ;HMOCT11 rrpe.n;napH

T8JI:OHOro rrporpaMl\lliPOBaiDl>I STOro ~OCTyrra B CB08H rrporpa.MMe. 

IlpOTOTHITOM IIO,UCHCTe:vru SilJG 3/ B H3BeCTHOi1: CT8ITeiill ITOCJIYJKUJia 

qacTL R3lli\a cHcTeM1I SIGI!Ul.. I 41, o6ecrre'tflmaroutM rpaclJ:IItiecrnrn BLIBo.n;. 

KpoMe SToro .ff3I:ma, ITPH paspa6oTKe SING Y't.!TeH OffillT TPA<l>OPa / 5/ U 

HPLOT /S/. . 
Pea.JIH3ar.um SING OCHOBaHa Ha HCIIOJI:030Ba.Inrn: .n;pynrx KOMIIOHeHTOB 

MaTeMaTircrecr~oro o6ecne'tf<HIIDI YJlC, a HMenuo yrmcfJ:vii.(IrpoBauuoro Mexa

HM3Ma o6pa60TI\I'I C006utemr1 R armapaTa .TUiaJIOrOBHX IT8lf! MCIIHLIX /
2/. 



B. Ha3Haqenue u ocHOBHile nosMmrtnocTH 

B. I. Ha3Hal!eHMe~ 

5. 

,Una.JioroBa.H IIO,IJ;CliCTeura. SING ( Subsystem for Interactive 

Numerical Graphics ) rrpe,n;HasF.:a'IeHa )J.JIJJ. rrpe,Il;C'l'a.BJICIDIR Ha 8Kpa.He 

,IUICIIJie.rr YJJ.C co.uepDMoro 'IHCJIOB1l.X (:o:eJI1IX n nemec'l'Bemmx) o,n;IroMepHil.X 

MaccMBOB B BH,lJ;e rpat»:vrKOB 11: ri1CTorpruvn\1 • IIo.ucncTeMe oes .uorroJII-IIITeJI:O 

HOrO OO'hfiBJ.[CHU.ff ,D;OCTYITHH Bee O,Il;EOMepHLie trn:CJIOBHC MaCCMBht, OO'b.JIBJ!eH 

llliC B ItatreCTBe ,IUfaJIOrOBLIX I~ MOMEHTY oc5pameHM.fi K IIO,IJ;CMCTeMe. 

B. 2. OcHOBHue B03MO/KHOCTM 

SING paciiOJiaraeT CJIC,IT,yiOliU'll/11 B03MO/IlliOCT.m..fi'I rpru]U'ICCKOrO rrpe,U-

CTaBJieim.rr: 

- rrocTpoerme rpac~mwB pa3JIIfl£HbiMll crrocodarvm: (rrocJie,n;oBaTeJI:oi-IocT 

ysJioBux TO liCK, Jooreii.IIM m-rTeprroJJ.m.:J;Vm MeEJtY ySJioBmm Totntru.m, r:vrcTo 

rpru.JJMa, nsoc5pa!KeHHe rpac»IIKa c sa;n;aHHhlivm oillll6:r-carvm) ; 

- IIOCTpOei-me rpacJ?mWB HCCKOJibKHX cl)yma:r,IDi; 
- IIOCTpoeHMe HCCKOJILRRX OT,UCJI:OllliX rpaWHKOB B pa3Hl1.X 'IaCTRX 

8Kprura; 

- ITOCTpOeHire Wpai'l'.1CIITOB JII06UX rpa4Jm-coB; 

- RCIIOJIL30BaHHe rrprr BH'Iep~!BaHHM KpMBhlX pa3JIH~II1.X TCKCTyp Jll~-

Imfi ( CIIJIOillliOH, TO'IC'IHOM, rryHKTMlJHOi1: II TO'IC'IHO-nyHitTIIpHOH) , a Ta&":\e 

pa3JII1tnru.X CIIOC060B H306pruKCHIDI 39,I(aHHil.X OIIUIOOI-\; 

- BIUUOtre:trn:e K01V1MCHTapllii B C:)CTaB KapTHHillij 

- wop!~.rn:ponrurn:e Ha.n;mrce:M: I\ o cm.1. 

B. 3. Tpe 6onamH R rrar.mTM 

06~eM ITaM.f!Tl!, HC00XO,IU1MOH B OT,UCJILHhle MOiv1CHThl BpeMeHM )J.JI.fi pa

OOTU ITO,IJ;CI1CTCMLI ( 6e3 YliCTa 3aTpa·r Ha TCI\YliU'ID OyQlep) , 3aBI1CMT OT 

Toro, KaRa.FI I\OMaiU(a BLIITOJIH.ffeTC.fi. MaT\Cl!MaJILHO 'l'pe6yeM1Ii1 OO'beM COC

Ta.BJLfleT 6.5 K. B CJIY'Iae, eCJIH rro.rr:osoBaTeJI:o He 6y.n;eT rrpuMeH.rrT:o I\0-

Ma:ti,UH ERB , ERY , ADE , Tpe6yer~Thr:~ 06'1eM IJ8lv1.FITU COitpa.utaeTC.FI IIO CpaB

Hei:UUO C MaKCHMaJILH1IM Ha 400 CJIOB • 



r. 00ll!1IG CBG)JGHMSI. 0 IIOCTpOCH1HI rpadJHIWB 

r. I. Crroco6b! llOCTpoeHJiiH: !T)acfJHIWB 

B pyKOBO,IJ;CTBe MCI!OJIL3YIOTCSI CJI8,IzyiOII.tMe 0003Ha'Iemm:: 

<l>yHKu:aeii TMrra A(N) Ha3BaJia WYHKIJ,1'I.H 

{ (i,a1 ) \ a 1t A; i=1 ,N; N==dim(A) }• 

@yHKD;Helt TMrra y (X) Ht13BaHa WYHI\U:Vm 

6. 

'{(xk,yk) l xkEX; ykt.Y; k"'1,min(M,N); M=dim(X); N=diLl(Y)} • 

To't!R11: (i ,a1) M ( xk ,yk) Ha:3b!B8.10TCSI Y3JIOB1W!g TO'II®;rH. 

SING IT03BO~eT CTpOMTL r~t~ID\M 4 crroco6ruma: 

- B BH,I(e COBOKYITHOCTH Y3JIOBHX TO'leK; 

- B BM.JJ;e JIOMm-roli, rro;ry-qernroii .mnre iffiot1 UHTe prro.rr.m:umii co ce;n;:mtx 
. Y3JIOBLIX TO'I8I\; 

- B Bll,I(e rMCTorpaMl\'11!; 

- B BM.ne rpa@mta c olllnchm.r .. m. 

ITepBb!e ,IJ;Ba CITOC06a He Tpe6yiOT ,JJ;OITOJIIillTGJILHHX ITO.ffCHermii. Th:CT(} 

rpa.MMa H CTpOHTC.ff CJie,IJ;YIOIIUTh1 o6pa30M; 

;II,JIJI qzyHKIJ,IIM Tli!IIa Y (X) 

H(x)={Y· \ XE:(X. ,x. 1); ~r.E:Y; X;EX}, 
.~ ~ ~+ 1 ~ 

~.ff WYHKUnH TMrra A(N) 

H(x)= {a
1

1 xE(i,i+1); a1tA} • 

)J,Jm rrocTpomnm rpa,Wmta QJYHI:IJ,I111 c onm6I\a.Ivm: rroJIL3onaTeJieM .n;o

rro.mmTeJILHO yKas:rmaroTC.ff Maccnu sHa't!eHufi onm:60I\. ,IJjm (Pynranm Tnrra 

Y(X) :3TO MaCCHBU, HarrpUMep, EY H illC • )I,Jm ItruYJ(OM 'rO'IKH (xn. ,y 1.\.) 

Olllli6Ka II306pCUJ.ta8TC.fi B BM,IJ;G IIpJIMC,yrOJII>HI1Ka :VJ.Jll1 KpecTa B 06JiaCTll 

{Cxk-exK,xK+exk)x(yk-eyk,yK+eyk)} • 

.ITJ:r.,q I\8./I\,I(OM OCM X H Y .JJ:eitCTiyeT YCJIOBIIe, 110 ROTOPOMY, 8CJIH 

XO'l'H OU O,IJ;Ha 1:I3 I\OMITOHGHT Ollii10KE B.ll:OJI:O ,IJ;aiiHOM OCM OTpiiD;aTeJILHa, 

OIIIII6Ka B,I(OJIL :3TO:f1 OCH He 6y,neT E300pa%aTLC.fi Ha BC8M rpac]rme. 

)J;.rH Taro, 'lTOOll MOj[HO 6WIO pa3Jm1IaTL rpaqJlillli pa3HLIX ~YHKLU1ll 

C OIIUI6RaMH, ITOCTpOeHHHe "B O,Il;lill] OC.fiX" C H306paJKCH1IeM OII1U6Kn B Bli.U~ 

rtpecTa, B neuTpe RpecTa rroMeii~eTcH oco6hii1 3IIa'Ioit - Mapr\ep (rrp.rrMoy

roJI:omut, poM6 H T .rr. ) • 



7. 

lTOCI\OJI:biCY ,IVU1 WYHICI.Ulli TIHia A(N) Olill1:6Ica apryMeHTa IIJ)HI-ll.UI-

III1C:l.JI:&HO HenosMoJK.Ha, ;IJ.JIH sa.:n;a.I-IIDI sHaqeJmi1: onmc:ioR SToro Tnrra ~'(Jymc:o;Mi 

H80clXO,D;UM TOJI:bRO O,IUIH MaCCHB. B OCTaJI:bHOM CI\a3aHH08 ,n;JIH c]yHIC:o;IDI 

T:Urra Y(X) OCTaeTCH crrpane,n;JIMBLIM. 

r. 2. f,1aCIIITac:inponaHI{~ 

MaciiiTa6npoBaHMeM nasunaeTc.r.: rrpo:o;ecc npeoopasonrunm CHC'l'8MH 

KOOp;r(liHaT II.POCTpaHCTBa 00'b8J\Ta r:OJI:b30BaTeJI.H (B ,n;aHHOM CJIYqae rpa

IDillia <J)ymciJ;Im) B cJt.IcTeMy rcoop,nHHE.T srcpaHa ,n;ncrrJieH. 

B SING MaCIIITa6MpOI3aHHe Xc.paicTepll3Y8TCH peiiillMOM R rrapa.MeT-

paMlii. Pe)IWM MaciiiTa6n:ponrumn MOiKET 6nrT:& anToMaTIIqecrnrM JIMc:io c]nRcn

poBa.HHHM. B CJ.ry-crae a.BTOMaTHqe CRC £2. Iv1aCJliTa6llpOBaHRH rpa.Hli.II.UJ OICI:Ia -

06JiaCTli IT.POCTpa.HCTBa 00'b8RTa ITOJJ:b30BaTeJIH, OT06patKa8MOi1: Ha SICpaH -

onpe,n:eJIHIOTCJI ITO,ILCIICT8MOH CaMOCTCJIT8JI:&HO ,IJ)IJI R8.iT'VJ;OrO rpac]mca, JIIC

XO,Il;JI ns srwTpeMyMOB sroro rpa(D~rna Tare, qTo6u ero nsoc5pruKeHue ueJUI

ROM IIOM8CTIDIOCI> B OTB8,IL8HHOM ,ILw1I.fl 8'l'Oro qacTII 8RpaHa ( ITOJie II!l)(lllia

llilll) • IIp11 peaJinsarnm: peYJIMa aBTOMaTH:tre crwro MaciiiTa6:aponaHim OhiJI 

Hcrro.n:&sona.H aJiropRTM .IT.mccoHa II I\pom;raJIH 17 I. 
B peronJie cinuccH:ponaHnoro MacrnTa6uponaHJiUI rpa.HI11Ul ORHa nuc5npa

IOTCJI ITO yKa3aiDIIO IIOJII>30B8.T8JIJI I1 MOryT OCTaBaTI>CJI H8113M8liHbiMII )J.JIH 

JIIo6oro "t!JiiCJia rpaw1nwn. 

Pero1M MaciiiTa6uponaHIIJI sa,n;aercJI rroJII>sonaTeJieM n He I13I.·18HHeT

c.H rro,n;c:acTeMOM. ITo yMoJiqaHIIIO rrpnMT peiKIDJI aBTOMaTn:qe cRoro MaciiiTa-

6nponruur.r.r. 

lTapaMeTpU MaCIIITaOIIpOBaHIDI 0 rrpe,IJ;eJIHIOT COOCTBEHIHO rrpeo6pasona

Ime ROOp,n;MHaT. 0HH Bbi'illCJUIIOTCH IT::>,D;CliCT8MOll B 3aBUCI1lVIOCTli OT pe/KU

lvffi 1'.18.CIIITac5n:pOBa.ID1.H 1'1 .UPYri1X yRa3.3.H11ii IIOJI:b30BaTeJIJI. CJiytiali, B I\0-

TO.PUX liiSMeHerrne peruu11a Re BJietieT sa co6ofi l:!SMeHeHne rrapaMeTpon, 

OT1ml1:eHhi ococ5o npH ormcrumu ICOMam rro,n;clicTeiVlli. 

B ,n;aHHOM pas.neJie rrpnBe,n;eHo noJIHOe omwanHe nxo.ru-roro HSHI~a 

SIHG • CTpyi\Typa JI3b!Ka ITO,D;CHCTei.ru ITh'leeT O,JJ;IUI ypoBeHI>, II08TOMY 

BC8 KOMaii.nbi O,I(IDI8.I{OBO ,D;OCTYIIHbi B JII000f1: MOM8HT ,D;MaJIOra. 

Rsbii\Y npncymn cJie.ny1omue ocodeHHocTn:: 



8. 

I.) MHorlie rwMmmu nMeiOT "KoHTeKcTHLiit" CMbiCJI, narrpm~1ep; r~oMruma 
GRF MOIK8T ITOCTpOliT:b rpac]MK TpeM.F.I pa3JilftiHLIMH CITOCOOaMH B 33.131!

CMMOCTli O'.r TOrO, Ka.I~OH HMGHHO CITOC06 OWI yrca3a.H rrepe.n; BDO,UOM 

a·roii IWMa.I-I,IJ;LI. 

2.) OcHOBHhie KOMai-I,IJ;bi MMeiOT .n;na ~~opMaTa: 
- nepBLii1-.n;JIJI (iJymciUI:ti THrroB ·i (X), 

- ,BTOpOH - M.fl c.fJyHKIUIM THITa A(N) • 

3.) HeKOTOpLie KOMa.H,TI;bi ,UJI.fl y,n;o6crBa IIMGIOT rrepeMGHH1Ill CITMCOK rrapa

MeTpOB. 

Bee 1\0Ma.II,IJ;I:I .fl3LII\a pa30HTLI J:a Tpl1 OCHOBHhle rpymm. rpyrrrry 

npe,n;nr.pMT8JI:bHLIX 1\0MaH,r( COCTa:pJI.F.LOT I\OMaii,U1I, 3a.TI;aiqmne MaCWTa6upo

BaiDie n xapaRTe pHCTI1RM M3odpa:Ka(~M1IX rpat]MKOB. CJie.IJ;YIOIItyiO rpyrrny 

COCTaBJI.fllOT COOCTB8HHO 1\0Ma.H,TI;LI ITOCTpOGHH.H rpa.Qllll\OB. B ITOCJIG,IJ;HIOIO 

rpyrrrry CB8,TI;8HH rrpoqne KOMaH,IJ;bi, :Uv18IOI.l{l18 B OCHOBHOM cepBMCHOG Ha-

sHaqeHIIe. ' 
B OffiiCa.Hllll I\aJIQJ;OH KOMa.H,IlJ;I :3 CKOCh\a.X 'tlepe3 3a.ITJITYIO rrepemiCJie

HH .norrycTllMlle TMIThi Bcex rrapaMeT)OB. HcrroJI:osoBa.Hhi cJie.nyromne o6os-

Ha'tleHMJI: 

A - BemecTBeHHH.li MacoMB; 

M - n;eJINil Maccim; 

R - B811.(8CTB8HH08 liMCJIO; 

I - D;8JI08 'IIHCJIO; 

H - Ter<cTOBM IWHCTa.IiTa. 

MoryT OL!T:O McrroJI:osoBaHH :vr cocTanHile odosHa'tleHID.I, HarrpnMep, 

.AM 03Ha'tlaeT B81l(8CTB8HHHM, Jili60 IL8JILIH MaCOMB. Bo BC8X CJIY'tla.FIX, 

KOr,Ua COBIT3..n8HI18 "COCTa.BHhl.X11 TUIIOB y pa3HhlX rrapai>vieTpOB KOMaH,IJ;b! .HB 

Jlff8TC.fl 06JI3aT8JI:OHbiM, I\a.It, Harrpii!Ilep, Y KOMaH,I(LI l:!:RB , 8TO Cl18IUI-

aJILIIO:'OrOBapHBaeTCff. 

B OITHCa.Hilli I\OMai-U( C rrepeMeHHhTM CID1CKOM napaMeTpOB rrap81:18Tphl, 

BBO,IU1Mhl8 ITO Bbl60py, ITO.U'I8piCHYTLI •. 

.U. I. l1pe.n;nap:vrTeJ.::OHLie rcm.1aiiA1! 

.U. I. I. 3a,.~rume r.racn!Ta6npoBaHI1JI 

(HI,RI,HI,RI) RUG ,XIviiN ,.x:lVLU, Y.MIN, YMAX 

3a,n;rume o6JiacTH 
'tl8CTB8 OI\Ha. llpu 
MaClllTa6MpOBaHI:tfl. 

(XlviiN ,XMAX) (YMIH ,YMAX) B I~a-
8TOM ycTai1aDJinnaeTc.rr peiiUIM wm~cupoBaiiHoro 



SCL 

NSC 

9. 

BrtJII01!eHI1e pe1irn:Ma a:sToMaTirtre crwro r&lClil'rac5uponaHH.FI. 

BKJno1!eHl1e pe]iillM8. cinmcnpona:-moro MacD1Tac5uponru·rn:.H. TeKYIInie 
3Ha1!eHim rrapa.MeTpon IvraclilTajuponamur WHKCnpyiOTC.FI. 

MAP,Y,X (AM,JJVi) 

3~aHne rpruum OKHa c yqeToM sKcTpeMyMoB WYI-II\l.Um: Y(X) • llp:vr 
rrepBOM BBo.ue KO.Ma.H.UH MAP B r\aqe CTBe OKHa rrprrHHMaeTc.FI oc5JiacT:o 
l13MeH8H1I.ff dJyHI\IJ;ID1: Y (X) • Jip:rr ITOCJie.nyromu.x HCIIOJI:030BillUUIX 
8TOM KOMaH.frH IIpOH3BO,IUITC.ff JWppem::um pa3MepoB OKHa Ta.K, 'IT06J:J 
HOBOe OI\HO BRJIIO"tla.JIO U rrpezuree, lii 06JiaCT:O II3M8HeHU.ff Q1ymm;:mr
rrapa.MeTpa. C1!8T'IUI\ KOMa.II.U l\lAP c6paCLIBaeTC.ff B l1CXO.UH08 TIOJIOl.t\.8 
Irne ITpll HHM:umtPOBa.HID1 IIO.UCIWT8Ml:I, a TamKe IIOCJIG 1\0Ma.II,U HORl\11 
SCL , RJIJG , I%'lP • Y CTa.HaBJIY.U3aeTC.ff pGiFJIM qumcnpoBa.IIHOro f·!!aClilTa 
6Hp0Ba.HI1JI. 

Y cTaHOBI\a c1!eT1!ID\a KOMau.u~ UAP B :ucxo.n;Hoe rroJio4\eHIIe. CJieJJ:YIOllla.FI 
ROMan.na MAP 6y.n;eT C"tfl1TaT:ocr: BHOB:O rrepnoil. 3Ha'Iei-m:e rrapaureTpoB 
MaCIIITa6HpOBa.ImH He U3M8H.ffi01'CJI. 

)l. I. 2. 3a;grunre IICJI.ff HII,!Jllliai.L.rni 

SCR,XN,XM,YN,YM (I,I,I,I) 

3a,IJ;a.HHe B Ra'IeCTBe IIOJI.ff H~HKaunn Oc5JiaCTl1 8Kpa.I-Ia 

{C.X.N ,XM) x (Y1J, YM) } • 

.n. I. 3. 3a,n;ai-me xaQa.I\TepucTHIC 

l1306paiita8Mt:JX r:Qad]Im:OB 

TYP,Tfu{T ( H ) 

3a,IJ;ru-me crro co c5a rro cT poe rum, TeK cTy pH mmuil HJI}I crro co 6a nso 6-
pruKeHIDI ollll160K JJ:JI.FI nocJie.nyiOJI.(ero rpaciJMI\a ( TOJI:OI\O o;n;Horo). ITep
BHM CliMBOJI KOHCTaHTU TBXT onpe,UeJI.FieT CITOC06 ITOCTpoeH11.FI rpa
c]KKa: 

P - rroCJie.nonaTeJI:oHoc~~:o ysJIOBLIX TO'IeK; .. 
L - Jll1Hefu.Iasr :IDITeprro~Im.:r,Iill 1\Ie/K,ey Y3JIOBL!Mll TO'IKaMu; 

H - rncTorpaMMa. 

)J,Jm THITOB L l1 P CJI8JJ:YIOIIU18 J:-2 C:HMBOJia TEXT OITpe,UeJIRI<Y.P T8ICC
TYPY JIHirni1: 

nyHI~TUPHM; • - TOti8'IHa.H; 

•- l1Jili -· - TOtre1!I·IO-TIYHKTUpHaH; rrpoq. - CITJIOlilHM. 



IO. 

)l:Tm 3a.,I(amrJI crroco6a H3o6pancniiJI onrn6oi\ rrepBI:IM CMMBOJIOM T.Kx:rr 

,I(OJDIUia 6hl'l'L 6yKBa "E". BTO])hiM cmvmoJioM .noJiruia OhiTL uucJ)pa oT 

I ,I(O 5, KOTOpaJI orrpe,I(CJIJICT CTIOC06 11306pW1CCHIDI OlliliOOI\ U I.J;CHT

paJI:OHhiM MapKep. 

IJ.rulma 

I 
2 
3 
4 
5 

Crrocoo 
ll300pa.IKCHM.H 

OlllJIIOI\M 

KpecT 

KpecT 

KpecT 

l{pecT 

IIpmtroyroJI:OHI:K 

IIpmvrephi: TYP, ! H. ' ; TYP, ! E4 ! . 

Mapr\ep 

Koco:fi KpecTnK 

KBa.,npaT 

Tpeyro;r:oHMK 

PoM6 

THS .2.~!~~ ~ : H ) 

3a.n;ar-me peiKI1Ma paOOThi no,uc:r:cTCMhi, B KOTOpOM no YMOJiti3.IDI10 
CTPOHTC.H I'HCTorpaMMa. l{OHC'I aHTa LTEX 3a.,naeT TeKcTypy JlliHHi' 
0603Ha"T.IeHHe pa3J.lli1JII1IX Tel\C'I'Jp J.llil-m}i COBITa,uaeT C 3.HaJIOrM"t!IThiU 
0003HatreHIIeM B 1\0MaH.I(e TYP • ECJni rrapaMeTp LTEX orrymeH, 
MCnOJI:03yeTCJI CTIJIOlliHa.H TCRC'Iypa JllU-llfii. 

TLNJ.~!~ ( H ) 

TPN 

3a.,na!llre peiiUll'.~a pa60Thi ITO,UCD CTGr./Thi l. B ROTOpOM ITO YMOJiti3.illiiO 
rpacfJ:vm CTpOHTC.H crrocooor~l JrnHeti:HOH llliTepnoJUII.UIII. LTEX 3a,ILaeT 
TeRcTypy JlliHl1}i aH8.J10rl1"t!HO ROM8.H,TI;e THS • 

3a,uar-me peJit:mv1a pa60T1I ITO,I(Cl1CTeMhi, B KOTOpOM no YMOJI"t!a.IDIIO 
rpawm\ KpJIBOif 11306pa;rmeTCH B Bl1,1J.C COBOI\YTIHOCTH yaJIOBHX TOtreK. 

KoMa.H,ULI THS , TLN , TPN OT!v'ICIUIICT ,nelicTB:He .n.pyr .n.pyra. 

T:UB,I (. I ) 

3a,n:rurne pemrMa pa60Tbi nO,UClliCTCMH, B ROTOpOlV! ITO YMOJPiaHIDO 
cnoco6 M3o6pruiteHH.H OlilliOOI\ B rpalfnme WYHRLUIII onpe,ne;ure·rc.H 

. corJiacno aua'!emm rrapar11e'rpa r. HyMepa.I.J,MJI olliH6oK Ta JKe, trTo 
n B I\OMaH,ne TYP. 



.IJ:. 2. KoMaii,nb! IIOCTPOCHH.H l'Ra<JnmoB 

.u. 2 ~I. no CTR08IIMe rpagnma WYHI\1@11 

(AM ,ANi) 

II . 

IIocTpoeHne rpe.cJlru\a (llymnum Y(X) 6e3 H3o6pro:toHID1 oiim:6oi\. 

GRF,A ( AM ) 

IToc'l,poeHne ·rpacinma illYHI\IJ.ltm A(N) • 

HST, Y ,X (..Alvl ,AM) 

ITocTpoeHMe :rncTorpm.rrMLI ,IJ;JDI WYHKD;Im Y (X) • 

HST,A ( AM ) 

ITocTpoenMe rncTorpaMJVIU ,n.JI.H c]ymnum: A(N). 

ER.B , Y , X , ~y , .c;x , ( Al\11 , .Mil , AlVll , iiliil ) 

IIocTpoeune rpaqnnca tflymn.umY(X) c omHOIW.Ml!. ~Y - Maccun 
onrn60K CllYHKll;IUI, ~ - M8.CCMB OOOI60K apryMeHTa. TUITE rrapaMeTpOB 
BY II y-,UOJDillii::I COBII8.I(3T:b, Ta.IOitC I\aK H Tliiibl rrapaMeTpOB &C M X 

ITgtT1.-18l!aHHe. ECJrn MaCCHB O!IDIOOI\ ITO O,UHO:ti J:I3 Ro'Op,I(HHaT OTCYT
CTByeT, TO BM8CTO COOTB8TCTBYIOJ.Uero napaMeTpa .UOITYCK8.8TC.H 
BBecTH - I, narrpnMep, ~.till, Y ,x, -1 ,bX • · 

illili,A,EA (.AM,AM) 

IIocTpoeiDie rpac»nr\a QJYHKIJ.ID1.1.~ (N)c onm:6Karvm. EA -Maccn oiii:n6oK 
WYHKIUIM. 

ERY , Y , X, ~y ( .M.!l , lUI/ I , AM) 

IIocTpomrue rpaclJl:ma cpymrn;:r:rn Y (X )c onm:6Kofr TOJI:&Ko )J.JI.FI <lJYHKI.Um • 

ADO, Y ,X (AM ,JJ\1) 

HaJioJKenue rpac]Ima c]ymmmr Y (X) Ha rrpe.nu;rr,ymui1: rpac»HR. 

ADO,A ( AM ) 

HMo.iKeHHe rpat]Hrca <]yrrn:IJ,:IDI 11. (N) na rrpe,ngnymui1: rpa<lJm\. 

ADE,Y,X,J.:;Y,E.X (AM, .AM, lJ.Vli, AMI) 

Ha.nmiteirn:e rpamMKa <lJy:tmrum Y (X), nso6pa?i\eHIIoi1: c ornn6rm.M1I ( l!:Y , 
KX ) Ha rrpe;r,bdiymnH rpa<iJm\. J (JI5r sToii 1\0MaH,ULI crrpane;n:.mrnhr nee 
3a.Mel!aiiM.H OTHOCI1TGJI:OHO CIDICim napaMeTpOB, I\OTOpUC 0LIJI11: C,I(GJia-
Hhi ,Il;JDI KOM8.H,IIJll :t;H.B • 



I2. 

(AM,.nM) 

Han:oJKeHne rpaciJru~a ((Jymnurn: ·.A (N), H3o6pruKeHHoii c oumc5rwil EA, 
na npe.n;H,ey!Ullti rparJJ:vm • 

.u. 2. 3. IIocTpoei-me rpacllHI\OB HeCI\OJIDIUIX wymm;Hli 

OV.e,Y1 ,X1..tXg.z.!gJ."f~.z.~:l (Al'l, ••• ,.AM) 

IIoq·rpoenne ~pag)1ma necrtoJihrm:x W:Y,HKI.UIH THrra Y(X). lJ.vrcJio (fJyHI\
IJ;H}r M0jK8T Bap:nupoBaTbC.FI OT O.TI;HOltf .TI;O Tpex. 

OVM, A 1 J.~g.:.~~.z.i!~J.~2J.!!§ (.AM, •• • ,A1ii) 

ilOCTpoeHrre rpaGJHI\a H8CKOJihKKX: C~YHKIJ,I111 THITa A(U) • lhiCJIO ~QYHI\ 
I.UIM MO~teT H3M8HJITbCH OT I ,n;o 6. 

- llpYIIvie"Y"arme: MH sTn:x Kovrarm 'l'er~cTypa Jimrn:ii oT,neJI:DHbiX KPHBUX 

Bh1011paeTC.FI a.BTOMaTlltieCim: B 3a.BIIC.0:MOCTlii OT IT03UIUUI rrapaMeTpOB, OITpe 
,neJimomrrx sTy K.PHBYIO. Tar\ rtp:vma~, cooTBe'rcTnyromM rrepBofi WYHKUllli, 

l1306pa.JKaeTC.fi CIIJIOlliHOM JmHMeM, BT::>pM - IIITpiDCOBO:fi, TpeTM - TOtie"Y:

HOlf, '18TBepTM - T0'18'1HO-nyHI\TUp:roi1:, IT.ITTM - BHOBb CITJIOIIlHOli 11 T .,n. 
8To cooTBeTCTBMe HBJI.HeTc.rr W11KC11.P)Ba.HH1IM • 

noRM 

GIUD 

NGR 

.U. 3 • II po "tfii e K oMaH,TI; ;I 

,U. 3. I. 3a,n;mme CHCTeMHbiX pe:IUIMOB II rrapaMeTpOB 

YCTa.HOBI\a BCeX peJKIIMOB B YIC:OCO,IJ;HOe COCTOJIHIIe, M ITp11:CBaJIBcU1118 
BceM rrapa.MeTpru;I Ha"Y:aJibHbiX s;-raqenuif (eM. rrpHJIOji{eirn:e 3). · 

Bhi6op peJKIIMa paOOTbi, B EOTO")OM BMecTe C ECUK,IJ;LIM rpag)JlliOf·A H30-
6paJKaiOTC.ff I\00p.I(HHaTH1Ie OCH. 

0Tr\as oT nocTpoemm ocefi. 

3a_namw peiK:ID.ID. pa60Tbi, rrpi:I JWTOpOM ,UJI.FI EaJK,noro rpag)UI\a <J?op
MHpyeTCH MaClllTaOHM C8TI\a. 

0TEa3 OT g)OpMIIpODffiOOI MaClliTaOHOll C8TKM. 



FRA 

NFR 

I3. 

Bu6op pmKHMa pa6oThi, rrpH I\OTopoM Ra.JK.ULiti rpaqmn srucJnoqaeTc.H B 
par~my. 

0TRa3 OT IIOC'J'p08HHH parv1IUI. 

EDP, IX1i, IXt>, IY11, IYS (I, I, I, I) 

3a,I(a.HI1:8 'tffiCJI.a IDITepBaJIOB ( I.XM , IYlYl ) 11: IIO,IUIHTepnaJIOB ( IXS , 
IYS ) B l1306pru:teHHl1 ocei1: IWOP.IUIHa'r. 

AXL,FX,FY (H,H) 

ERA 

3a.namre crre:u::mjjmw.rurfi ciJo pMaTo s .1WH 11so 6pa.JKeHII.H rro,n;mweit rc MeT
RaM ocefi 1\00p)J.HHaT. FX - CII8:.UIWIII\a.JJ;1IJI )J.JI.H OCU X? FY -)J)!J! OCH 
Y • I1Pif¥,8P Ji.XLl. ! F5 • 2' , ! ~ 10 • 4!. Ecmi 3aMeHa CII8Ul'IQlliKai.I)UI 
,nJI.H O,IU-I011 I13 OC8H He HYJKI-Ia, 8 RatieCTBG COOTB8TCTBYIOIUero rrapa
MeTpa CJI8,1J.Y8T BB8CTH I\OHCTaHry ! S! , Harrpmviep, AXL,! E7 .1! , ! S! • 

.. 
,11,. 3. 2. CepBHCHHe Iw:·vra.I-I,TI;bi 

CTnpamre lf3o6pruKeHim c ::mprur.1. 

LBX,TEXT ,L (H,I) 

BhiBO,Il; CTPORH C11MBOJIOB THXT ,Il;JIIUILI L B Ka'leOTBe ITO,UITIICM OCR J< 

LBY,TEXT,L (::i,I) 
BLIBO,Il; CTpORM CMMBOJIOB TEXT ,UJII1Hhl L B I\atreCTBe IIO,IJ;illfCH OCR Y 

TEACH~~ ( H ) 
BLICBetii·IDaHae Ha 81\pa.He Ta6Jll11J;LI 1\0Ma.II;n: SING • ECJIII P=! F' , 
Ha 8I~paH BhiBO~I1'EC.fi ITOJIHaH TaiJJIH:U:a. EcJm:P;i'F! I1.JDI O'ECYTCTBY8T, 
BLIBO;n:I1TC.H COI\paii(8HI-Illi BapH8.I!'r, CO,U0p)l{3.1IU1M TOJII>RO H8I\O'rOpbi8 OC
HOBHbi8 ICOM8J-I,UU. ilOJIHaJI TqOJTIIJJ;a BHBO,nliTC.H ITO rrpaBIIJiaM OOIU0il Me
TO,IU1I\H Bh!BO.I(a '1'81\CTOB /8/. A'HI BHBO.I(a oqepe,IJ;HOH tiaCTH Ta6JIMI.U:J! 
H806XO.lU1MO BB8CTM ROMaii,n;Y C , .I(JI5I rrpeKpallt8H1ffi BH,TI;atrn: T3.0Jll1IJ;U -
KOMaH.UY lf.CN • 

BhiBO.U I\OMMeH'l'apim na 81\paH ;n:ncrrJieH. 8TOT rrpo:u:ecc rro;n:po6Ho pac
CMOTpeH B rrpMl.18pe Ji~.6. 



14. 

' E. ,;;.;;rr.p,.;;.;a;;;;.n~HJI=a_H=crr;;.;;.o.;;.;J;.;.;r.b:;..s;:;..o;;.;n;:;..E;;;J..;;.:n.:;;.r.rr.=;.__s_· I_}_m _ __. 

B aTOM pas,neJie rrpHne,:uoHbi nc e npamvra, I<OTo phiX ,:uoJIJKeH rrpn;~e p
jlUffiaTJ)C.fi ITOJI:030BCJ.T0JI:O ITO,:UCHCT0M1. Jf.;.I.IT Y.:UOOCTBa B nepDI.JX .ILBYX ITO.I(
pas,neJiax cooomaeTc.rr Heooxo.run.~rur nH~opMa.IJ,lifi oo oc5'hl!BJieHHH .ILMaJioro
nux rrepeMeHHhiX :vr TeF~ymero oyc]}epa .ILM rpaqmtieCiwH Hm»opMar.um:. 

E.I. 06~~eime .ILMaJioroBHX nepeMeHHHX 

}I.Jr.fl 00'LJIBJI0HIDI O.ILHOM01JHhiX "C]IICJIOBHX MaCCIIBOB .ILHaJIOrOBW.m ne
peJ-,10HH1IMH C TeM, tiTOOH OHM CTaJlli .I(OCTYITHbi ITO.I(CllC'l'eMe, B nporparv1Me 

· rroJI:&3oBaTeJm Heo6xo,ruiMO npo:vrsnecTn cJie.nyromee: 

I. OO'hl!BMT.b Tac5mmy .:UHaJioroBHX nepeMeHH1IX 
CALL BSGBF(TAB,L) , 

r,IJ;e TAB - R,UeHTHc]I1RaTop M9.CCliBD., OTBO.ILIIMOrO ITOJI.b30BaTCJI0Ivl 
~ 

rro.n Tac5mrny, a L - ero ,nJikiHa, BHOpa.HHM ns pactieTa no 5 cJI 
Ha I<aJiOJ.YIO .rum.11oronyro nepeMe :myro. 

2. 06~n'r:o cru.m .:UMaJioronb!e nepeMeHHble. ,IT,;rR: o6'1JIBJiemm nemecT 
BeHHHX rvraccrmon cJie.nyeT ncn,)JI.b30BaT:o no,nnporparviMY BSGLA , 

IJ;0JihiX - no,nnporpaMMY BSGLM • CrrHCOR napaMeTpOB y oc5eMX no,n
rrporpar.tiM O.I(HHai\OB. Hanp:vruep, och.rrBJieHIIe Maccrrna RAI~ (IOO).nna-
JioronoH nepeMeHHoli c HM:eHeM HOCK MO=t~ro c,neJiaT:o CJie,JzyiDI.Ulii\1 
oc5pa30M: C.ALL BSGLA(RAN, 100,4HHOCK) • 

E. 2. 06~JIBJienne Tel\ymero 6yc]epa 

)I.JrR: pa6oTLI no.ncncTeM.bi rroJI:osonaTeJIIO neo6xo.IUIMO oo~.rrBIIT.b B cno
ei1 rrporpruviMe TeRyumti 6yc1Jep ,nM rpaillntiecKo:ti :vnrwopMa.Ill1H /II/: 

C.ALL BSBUF(BUF,:uEN) 
' r,ne BUF - OIIIICaHHLIM B nporpaJ,1Me IIOJI.b80BaTeJIJI MaCCHB, I\OTOpLiii OT-

BO,IJ;HTCJI rro.n c5y(pep, LEN - ero ,n.mma. 
ITpaKTUtiecrm:, ,IJ.JiliHa oywepa, panna.rr IOOO, c5y,neT .nocTaTOtiiia BO 

ncex CJIYtia.HX rrpnMenemm SING • lloJI.b30Da.TeJI.b, ncrrhiThiBaiOIUHi1 TPY~Hoc
TU C pa3M01Il8HIIeM CBOeit nporpW.I!l\111 B naMJITH 3BI·,I E8CM-6, MOr.teT o6~.rr

Bl!T:O 6y~ep MOII.biiiei1 ,JJ,JIHHhi c puci\01\r noJiytiaTL rmor.ua ua 8I'l)ai-Ie TOJI.bito 
'tfacTll rpa((nma us-sa neperroJiuemiJI oyc]opa. DLinecTrr y,uoouyro n noJie3-
HYIO rrpar<Trrt.reci\11 Q1opl\zyJiy 3a.BHC:UMOC:TH neoc5xo.nnMoi1 MliiiU Tei\YII~ero 6y
c»epa OT, HaiipMMep, 'tffiCJia Y3JIOBbiX TOtiOR H30dpa.nmeMOii <1Jyrmrum He 



I5. 

npe)~CTaBJIJieTC.FI B03MO.iKHW;I. )J,Jr.rr yvmH:OllieHIUI BepOHTHOCTU rreperrOJIHeHIDI 

6ycfJepa peKoMen,uyeTcJI: 

I.) 11CIIOJI:030BaT:o ,UJIJI nocTpOeHM.IT rpwfnma CITJIOliiHYIO TCI-\C'l'ypy 

JIMI-Uili. 

2.) Coi\paTHT:o trnCJio Y3JIOBLIX To1IeK WYID\I.Ulli. 

E.3. l10,1J;I\JII01IeHHe nO,UCHCTeMH H BHXO,Il; M3 Hee 

T!O,I(I\JIIO't!emm IIO.UCIICTeM.bi npommO,JUITCR: IIpll BI130Be ee I'OJIOBHOif 

no,nrrporpar~.ru SING . no I\OMaH,I(e 
/A,SIUG • 

lloCJie BHnOJIHeHIIJI 8TOM KOMBJI)(H IIO.UCIICTer~la I'OT03a K pa6oTe. 

BbiXo,n: 113 rro.ucucTeMH ocymecTBJIJieTcJI no cncTer.mHM I\Ol\·1a.H.rtm.I 191: 

/R - B03BpaT B rrporpaMMY nOJI:030BaTOJIJI Ha TOT ypoBeH:O, C IWTOporo 
rrpoH3Be,n:eH BLI30B no,n:cncr eMu; 

/I - B03BpaT B rrporpaJVIMY nOJI:030BaTeJI.FI Ha Ha't!aii:OHH}i ypoBeH::& CTpyi\
TYPH ,UIIaJiora; 

/S - B03BpaT Ha CMCT8MHI::Ill ypoBeLo ( B ,TI.HaJIOI'OBHll MOHIITOp); 

/F - npei{pan~emre BhiiiOJIIIeHMSI 3a,Ua"lll! rroJI:osoBaTe.n:JI Ha 313:,1 ES<:!Iil-6. 

E.4. CTnpamre n3o6pc:.iKeHIDI c 81\PaiJ:a 

fiO,I(CiiCTeMa He npOII3BO,IUIT aB'I'OVIaTlitie CI\OI'O Y.Ua.JieH1:UI II30 6pai:~emm 

c 8I\pru1a B npouecce BHBo.ua HOB1I.X o6'beitToB. Bcmarn pa3, Kor;xa rroJIJJ-

30BaTeJII> 3axO't!eT CTepeTI> M306paJR€IDie C 8I~paHa, OH ,ILO..;'DKeH BB8CTU 

1\0Ma.H,I(Y :LJ;RA , I\OTOPM CTUpaeT C ::mpaHa Bee II306pa;~ei-me. 

E. 5. TpyniiOBOe nocTr·oeime rpaC:;niWB QlyHIQUD 

_pa3Jni1ll1HX TIIIIOB 

ilOCTpOeiDie rpacfJ:VIKOB, COCTOHU}I.X 113 ciJYHiill,UM Oc50liX TIIIIOB A(N) M 

Y(X) 3anpelll.eHO. BLIIIOJIHCiille KOMaH.ULI, HapylliaJOlll.eli 8TO YCJIOJ3IIe He 

ITpOU3BO,Il;MTCJI, a Ha 81\pa.II BhT,l(aeTCR C006ll~eirne 06 Ol.llli6I\8. 

CJie,nyeT oTMeTMT:o, liTo Ha nocTpoemre rpawrmoB ([Jymnulli, rrso6pa

~eHHLIX pa3HLIMI1 cnoco()ru.m. "B O,UHHX OCJIX", He !1a.I\Jia,IU1BaeTCJI HIU\a.ICIDC 

orpaiDitieim:li. 
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E.6. 06 OlliMc5rtax 11: ,rr;I1aruocTm\e 

Onrn6K:vr, .norrymenHLie rroJI:h30BaT~JieM B xo.ne .nnanora, He JIBJIJIIOTCJI 

<]aTaJI:bHLUvm. OHM He rrpMBO,I(JIT K nopqe naMITTM M..JIH I~ rrpeKpa.IneiiillO C1:!8T 

sa.natrn:. 

Cm-ITaKcnqecKne onm:6KM o6rrapyJKIIBaiOTCJI yi-rnc]jnu;:uponanHbn,~ rv1exar-rns 

MOM OOpaOOTim C000ll{8HHfi jgj, KOTOpHi1 BLI,IJ;aeT COO'l'BGTCTBYIOIJ{.YIO ,nnarHO 

TID\Y. )l.Jm MHOI'MX KOMaH,Il; 3TOT I~OHrpOJI:b ,I(OIIOJIHJIGTCJI KOHTpOJI8M IIO,I(

CMCTGl'vlli. CeMaHTM1:IGCin1:e Ollil1:0IG1, Bb.I3BaHH1IG H8B8pH1IM IIOPMKOiv1: BBO,IJ;a 

KOMaH,n; MH BBo.noM He,n:orrycTl!IvThiX 3 aaqermfi rrapaMeTpon, onpe,neJIJIIO'l'CJI 

IIO,I(Cl1CT8MOfr. BHIIOJIHGIDIG OillHOOqHbi;{ l{OMaH,I( npepbiBaeTCJI B MOMGHT 00-

. HapyT.t\eHIDI OlliHOKM, II Bu,naeTCJI )~Uar.~IOCTHl:IGCI\08 COOOll{eiDie. B H8I\OTOP1IX 

CJIY'tia.HX ,IJ;MarHOCTHKa MOJKGT 6LIT:b B:13BaHa He OIIIH6ROM 11 HOCHT 'tll1CTO 

lUI({JO pMa THBH:blll xapar\T8 p. 

·Tei\CTLI BCGX ,n::vrarHOCTUl:IGCIUIX C000ll{8IUID C yKa3ai-IH8M OlliliOOI\ l1JIH 

y CJIOBHH, BLI3BaBlllliX ITO.HBJIGIDie 3TIVC COOOlllGHHH, npHBG,IJ;GHLI B npJIJIOiK8-

mm: 2. 

PaCCMOTpliM p.r.r.n; npm~epoB, MJI.rnooTpllpyiDllU:OC B03MOJKHOCTH SING YI 

pa6oTy c Hell. 

EJm :VTh'IMHTaiUIH nporpaJVIMLI IIOJI:~30BaTeJIS:I liCIIOJI:b30BaHa no,nrrporpa.M

Ma l!:.X.Al\1P'l , JIUCTHHr l{OTOpoit )~aH B npH.JIOJKGHIUI 4. 81•a ITO.I(IIporpaMl\'I3. 

ITOCTaBJI.fiGTCJI BM8CTG C ITO,I(CHCTGMOH ,IJ;JIJI rrpoBepKVI ee pa60TOCIIOC00HOC

Tl1:. 

BbisoB rro,nnporpruviMhi EXAMP1 , a 3aTeM U IIO,I(CMCT8M1I OCYlUGCTB-

JIJI8TCJI C IIOMOII{:biO 1\0MaH,I(: 

/A,BXAMP1 
/A,SING • 

Ilpo•roKOJI ,I(MaJIOra C SING , IIPHBG,U8HH1IM HIIJKG BMGCTG C HGOOXO

.IJ;HMhiMH lJOJICHGHli.FIMU, pa30!1'r Ha OT)(8JI:bH:biG IJYHKTLI B COOTB8TCTBHH C 

IIOCJI8.IJ;OB3.T8JI:bHOCT:biO B1IIIOJIHJI8MLIX Da,IJ;armfi. 

IIycT:h Heo6xo.n;uMo rrocTponT:o rpaqJMI\ clJYHitiU!11 F2 • IIpome ncero 

3TO c,n:eJiaT:b, BBe,I(.fi I\Oiv1aH.IJ:Y (cr.~. puc. I) : 

GR.F,F2 



I? . 

.If;m TOrO, "4:T06hl ITOCTp0HT:O TpaWllli 8TOH )K8 ~YHIU]Jm, l1306paJKeH
HOH T01!8"4:HO-IJYHKTHpHoii JrnHHe:fi BMecTe c MacmTac5Hoi1: ceTKOM, HyJKHo 
BBeCTH KO~U (eM. pnc.2): 

ERA 

GRID 

TYP ,~! L. -,! 
GRF,F2 

0-cnfCTKa 8Rpa.Ha • 
3~aHM8 pe~ TIOCTp08HMH MaClliTa6HOH 
CeTKH • 
~aRne TeKcTyphl ~HMH• 
ITocTpoe~e rpa~HRa WYHKUMM F2 • 

X.2. ITocTpoeHMe rpa~MKa HecKo~:OKMX 
cflyHKIJ;llll 

llocTpoernm rpa4JMKa <flyHKI.J;IDi c 1 (X) 

ocy~ecTBMT:o cne~romKM o6pasoM: 
, C2(X) H CJ(X) MOJKHO 

bRA 
NGR 
OVF,C1,X,C2,X,C3,X 

0-crn:cTRa 8Kpa.Ha. 
0TM8Ha ITOCTpOeHRH MaCIDTa6HOH C8TKH. 
ITocTpoeHHe rpatlJ:mta (ilyiiKIUIHC 1 (X) , 02 (X) n 
CJ(X). 
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Ka.R BM,JJ;Ho M3 pMc. 3 ,nJI.H JIYlffi!E i1: HarJIMHOCTM rrpM BIIY:ep'lliBaHMM 

RPMBhiX MCITOJih30BaHhl pa3H1Ie TeRCTJ p:nr JlliHMM: rrepBM RpHBM M306paJKe

Ha CITJIOIIIHOM JlliHHeH, BTOprui rryHRTlt pHOH, TpeThH - TO'I8'IHOif. 3TOT ITO

PMOR ':Iepe,D;OBa.HIDI T8RCTyp .HBJD18TCJI H8H3M8HHhiM .II,.rui ROMa.H,Il;h[ OVF • 

][. 3. B:nrcBe'lliBaHHe CIIJiaBO'IHOM Ta6JII1IJ;H 

ilOJih30BaT8Jlh MOJKeT ITOJIY'lliTh MHrlJOpMai.UHO 0 ROMai{.Ua.x ITO,Il;C11CT8Mhl 

C ITOMOI.IlhiO CaM.OH IIO,UCMCT8Mhl. }J)m. :1TOI'O OH ,UOJimeH BBeCTM ROMai{.Uh[: 

l!:RA 

T:t:ACH 

B pesyJihTaTe (eM. 

O'llicTm; ::mpaHa. 

Bnmo.u < :rrpaBOlffiOM Ta6.JIMIJ;bl Ha ::mpaH • 

pMc.4) Ha 8RpaHe 6y.ueT BhlcBe':IeHa Ta6KKua 

HaM60JI88 YITOTpe6JI.FI8MbT.X ROMa.H,U. ilOJIHM Ta6JIMUa, CO,UepJKa.J:naR CB8,IL8HID 

0 BC8.X RO!Jia.H,ILa.x ITO,UCMCT8Mhi, Bhi,UaE !TCR Ha 8Rp3.H ITO ROMa.H,ILe TEACH , 

l~ F • • )J,Jm y.no6cTBa aT a Ta6.7illll;a J )as.ueJieHa Ha TPM 'tiacTM, RoTopHe 

BHcBe"GJIBaiOTCR nooqepe.uHo. CMI'HaJI<>M ,UJI.H BHBo.ua oqepe,nHo:H <racTH CJrY· 
jl{MT ROMa.H)la C • BhlBO,IJ; rrpeRp~aeT<!R ITO ROMa.H,Ue RTN • 



}1{.4. ITocTpoeHMe rpacimK<:. clJYI-IKI.J;Im 

c 0 lill1 OK 8.Llli 

19. 

MH IIOcTpoeHnH rpa.QlnKa. QJYHKIJrn :Y2 (X) c oum6I\a.r.m clJYHKI.UfM YE 

l1 apryrv18HTa ll )~OCT8.TOlffiO BD8CTL KOiv18.H,II,bl (eM. p:vrc.5): 

:bRA 

.KHJ3, Y2 ,X, YE ,ll 

01JMCTKa ~ >KlJalia • 

ITocTpoem :e rpa@MI-<a cJlYHKI.IJili Y2 (X) c OlllUOI\a
MM YE , .CE • 

1K.5. ITocTpoei-rne rpac]MKa ,n;Byx WYHKJ.JJll! 

M8TO.TI;OM HaJIOJteH:IDI 

JlorrycTMM, H800XO,TIJ1MO ITOCTpOHTb rpatiJHR <lJYHKIUdiF1 C OIImOKOM y~ 
ll F2 C OI.IIMOKOH XB • .1I,Jm pa3JllPIM.a <iJYHKI.J,HH Ha rpaqnme OlilliOKa nepBo: 

tlJymnurn .n;oJDKHa 6HT:O M3oc5paJKeHa c KBa,npaTOM B Ka'IecTBe :o;eHTpa.li:hHOrl 

MapKepa, a OlilMOKa mopoii WYHK:r.um - c pmJIOOM. 

TaKOH rpaqnm MOj[HO IIOCTponT:> llCIIO~b3Y.H: M8TO,IJ; HaJIOJKeHIDI, a 

J11.18HHO: 



M.AP ,.&'1 
MAP,F2 
TYP,! ~2! 

ERA 
.BRB , F 1 , Y~ 

TYP, ~ B4,! 

ADE,F2,XE 

} 

20. 

Orrpe,neJiemn oc5ruei1 o6JracTH II3MeneHl:IR 
WYHKIUIM 1!"' 1 M F2 • 
3a.um-me crr)co6a uso6pazemi.rr oum6rnr (ILeiiT
pa7r:biiOro M1pKepa) wm rrepBoir <})ymm;uu. 

Otn1CTI<a 8:\paHa. 

IIocTpoeniie rpac:f!mta c]yHIUI.IDI F1 c OlliUOEOH YE 

3a,..rxamre crnco6a nso6pa.;::emm oLmrurnr ,Il)UI 
BTopoli ([Jyiii\Ullli. 

HaJioJKeHne rp?,-cJ)Illia WYHI\IUII1 F2 c oiiJu6rw1i XE 
Ha rrpe.nu;uy I01H. 

PesyJILTaT rrocTpoen:rui rrpe.ncTa:BJien rra pnc.6. 

E. 6. Bbmo,n; I\OMr.IeHramm 

HeOOXO.ILIIMO IIOCTpO:HTL rMCTOrp3.L1MY D1 U H&1IO?.JITL IIa H88 1\pH
BYIO Y1 , Mso6prur~eHeyiO Tot.re"l!noM: Jilirme:tL I{por.re Toro, cJre:rr.yeT na,ILITI1-

caTL ocn: oc:b x - "Ul~IITS ", 091> y - " DBNSITY ", sru;reHHT:b gopMaT 
BbiBO,IJ;a ITO,IJ;mrce:f1 K OCHM Ha F6. 1 1I B Ra'I8CTB8 K0:.1M8HTapnH BHBGCTII 

Ha 8KpaH ,I(aTy IIOCTpOGIIliFI. Ha rpa~Jiii\ ,IJ.O.TDKIIa OBT:b Ha.:'"IOEGHa MaClllTaO
Ha.H C8TI\a. 

O.rum ns B03MOJKH1IX napMaHTOB BHIIOJIHemm sToro sa,naHn.rr IIMeeT 
BH,IJ; ( CM. pnc. 7) : 
SOL 

l!iRA 

GIUD 

A.XL,,!:B'6.1! ,,!F6.1! 

HST,D1 

LBX, .. ! U1UTS! , 5 
LBY, ! DENSITY.! , 7 
TYP ,! 1 ... ! 

ADC,Y1. 

Brono'Iemre peJKm.m anTotmTirtrecRoro 
Ma CillTaon ponrunm. 

O'IHCTI\a 8Itpaa:a. 

3aurum:e p8E.r'1Ma ITOCTp08HHH MaClllTa6-
HOfi CGTKII. 

l13M8H8HII8 cfOp!-.!iaTa ITO,IJ;IDIC8M K OCHM. 
IIocTpoeHne riicTorpa;,:r:tu D1 • 

HaUITIIC:b ,IJ.JIH OCH X • 

Haumrci> ,IJ;JIH o en Y • 

3auaHIIe T8I\CTYPH rpa;Jlrma Rprmoi1:. 
IIpcTpoemw rpa(nma Y1 ( c HaJim:wmrer.i 

Tei\CT I\OMM8HTapiD1 BbiDO,II;llTCH Ha 8Hpa.II B BU,Ue T20JTI1ULI, COCTO.H
I.Il8H 11:3 H8CI\OJI:bi\HX CTpOK, I\OTOpue OI\py;KeHU pa.I/II\Oli. llocJie BBO.Ua IW

MaH,IJ.LI TEXT 

ITQU CUCTGMa OOpamaeTCJI I\ ITOJI:b30Ba'l'8JIID C IIpOCLOO}i yRa38.TL 3HU'IGHHfi 
rra,l)3.M8TpOB IX , IY , LLIN l1 NCHi.R , 3a,ILaiJIIJ;I1X ua GKpaHe M8CTOIIO-

JIOiiWime ·H pa3fl18pbi IIOJIH .UJIH pa3MCIIJOIIIIH I\Or/II.18HTapiiH. 
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IX , IY - .ROOp,1UlliaTH Ha~a.Jia nepEOH CTp0RR, LLIN - Ma.RCRMM:bHOe 

~HeRO CTpOR, NCHAR - MaRCHMaJI:bHOe ~CITO CHMBO~OB B CTpORe. ~aR

THqecRoe qncno CTpoK KOMMeHTapHR,T~e RaE R ~HH CTpOR)MOryT 

6uT:b MeH:bme 3aRa3aHHHX. BBo~e sHa~eHKR napaMeTpoB pas~e~IDTCR 

3aiTRTHMR, HaiJpiDAe p 
650, 750, IO, IO 

B Tex cnyqaax, ROr~a B 3HaqeHRRX rrapaMeTpoB ~onymeHH omH6RH, 

rrpon;ecc BBO~a napaMeTpoB HHHI.UillpyeTCR IJO~CRCTeMOH BHOB:b. ECJm: na

paMeTpH 3~aHJl BepHO, Ha 3RpaHe IJOJD3JIJieTCR paMRa, orpaHRqnBa.IOiltM 

3aR~eHHYID o6~aCT:b, H IJO~CHCTeMa ITp0CHT IJO~:b30BaTeiR IJO~TBepAHT:b 
CBOe perneHMe "Y OR N ". ()n;eHRB Bl13YaJihHO Bhi6paHHOe paciJOJIOJKeHI·Ie 

ROMM.eHTapiDI, IJO~h30BaTeJib MOJKeT I13MeHMT:b ero ( BBeM N , a 3aTeM 

H ~pyrne 3HaqeHRff rrapaMeTpOB IX , IY R T. IJ. ) , JIH60 YTBep~T:b ero, 

BBeM 
y 

' IJOCJie ~ero OH IJO~yqaeT B03MO~OCT:b IJOCTpOqHO BBeCTH BeCb TeKCT 

ROMMeHTap:wr. B ~a.HHOM rrpHMepe STOT TeRCT COCTOHT H3 O~HOH CTp0KH 
23.!!.78 

:&moJIHeirne ROMa.H.IUI TEXT rrJeKpa.maeTc.fi rrocne BBo~a coo6meHIDI, 
cocTomnero H3 cm.mo~a "ToqKa": 

• 



' }l{. 7. ITocTpoennc l\ .. BYX J]~.a~Tmrwn B na3I-mx 

1Iac'rm:: ~mpmg 

22. 

Ha O,ILHOii KapTHHI\8 IIOOOXO)!,HMO li306pD.3HT:O rpa9Jllli t})yrmumr Y2 (X) 
n @pan!ICHT rpag)rma 8'l'oH JKe cj)ymnum, HaxO.I(HIUMHcsr B rrp5]JvTOyroJI:oiiiD\e: 

2 ~X ~ 3, -13 ~ Y2 ~ -II. 
110JII-I1Iii rpacfJHK ,ILOJIJlt8H IIO.XO,ILH~':OCJI B JI8BOH 1IaC'l'II ::mpai-Ia, a ~\lpar

M8HT samnvia'r:o npa.BuH DepXHHH yroJ~. Ha ([lparMeHTe neo6xo.rr.m.ro rrocTpo-

RT:o !o'1aCIIITa6HyiO C8TI\Y, a B CB060)~I:yro 1I3.C'l,b 81\paHa BHBOCTU TCOLIL18H-

Tapnii " GRAPHIC AND IT! S FH.AGMl;HT Ol\f rl'HE SAM:6 PICTUlill 

CJie,ILyiOlUM ITOCJIO.lXOBaTOJI:OIIOCTI, KOMaii,IL II03BOJISIOT BHIJOJIIIH'rb 8TO 

sa.nan11e (eM. puc. B): 

ERA 
SCR,50,420,150,B70 

NG.tt 

GHF,Y2,X 
SOrt,550,950,500,870 
RNG,2,,3,-1,3,-11 
GRID 

GRF,Y2,X 

TEA~ } 560,290,6,25 

~lU.PHIC AND IT! S FH.AGlYIBm: 
ON Tllli SAJ:I;lli PICTURB 
• 

01IIIC'l'l\a 8Kpana • 

3a.rr.aJ. HO IIO.WI HH.IJ:11I\8.IJ,HJI • 

0'rMOI a pehl..HM3. IIOCTp08HliJI MaClll'J'a6I-IOM 
ce"Tmr. 

IIoc·rr·oer-me rpa@1ma Y2 (X) • --.-

3a,nm-:IIe noJIH nn.rumar:cvr:n. 

3a.rr.SJme OKHa. 

3a,n;SJJHe peiKHMa rrocTpoemur MacrnTaonofi 
COTI\E • 

ITocT_r:oen:ue rpaQ)rma (Qparrf!OH'ra Qyi-munrr 
Y2(X) • 

BbiBo,n IWMMOHTapu.rr • 

MH rrpeKpameiinsr pa6oTLI c rro,ncHcTeMoli 11 rro.nrrporpaMMoi~i 

CJI8,1J;:l0T BBOC'l'H 1\0Mai-I.I(y 

IF. • 

" 
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CJI01JAP1 TEH.iHIIOI3 

MacmTaO:vrponanno - rrpeo6pn3onru-me ucxo,rurux rwop.nrmaT rpaqJilKa 

B rwop.u;:vma'rbi sr~par-ra . 

MacrnTa6nponarure aBTm.1a'I'Htrem:oe - pmKHM pa6o'l'hi rro.ncnc'l'CLm, 

npM I\OTOpOM napaMeTpLI MaCll1Tac5HpOJ33.IHUI J3bF-IHCJJ5IIO'l'Cf.I IIO,IJ;CHCT8MO}I ca

MOCTOf.ITOJILIIO, 0C3 yciO.CTUf.I IIOJIL30BaT8Jlf.It HE,Il;JIDII)J,ya.JILHO .IT.Jin I\<X~~,n;oif 

QJYHIU~HH B COOTJ38'l'C'l'BIUI C 88 31\C'l'JlOI.-IaJILHW,UI 3HaciOHJI.HI.t1IL 

Macrn'l'aouponarme cimEc:nponm-IHC>e - peiKliT,i paoo·ru rro:rr.cnc·reMu, npn 

IWTopm:I napaMe'rpu r.m.cmTaonponmiHJl BLI6npruo'l'Cf.I no yrca3arnno noJrLsona

·reJrH H MOI'Y'l' OCTaTLC5I HCII3MCIIHL'J,TI:L )J).If.I JIIOOOI'O CIHCJIO. rpa(JIUWB. 

Omro - 11 0TOc5pru;wr-me ITOJif.I HII,IJ;lll\8.1-UTII B I\OOPJU:II-IaTax HCXO.IT.HOI'O 

Jisooprnrwmur ,n;o ero rrpcoc5pasonaHH.r:" ( /IO/, cTp. I4I). 

l1oJie JII1Ali0\au;r-m - npmmyroJrLI:a.rr ooJiacT:n 3I\parra co C'I'opoHm .. m, 
rrapaJIJICJILHHMH rpar-nru;aM 81-\paHa, ITll8.ILHa3HatrCI-IHM MH BIJ!BO,Ua li306pa

X\8 HHH ( rpa(QHI\0 B) • 

TerwT;yna JIMHlii,l - cnococ5 nsoc~pruKeinrn .JIMI-nill. B rro,ncrrcTeMo IIMe

e·rc.r.r 4 pa3JHrciHI:1X 'l'8RCTYp1I: CITJIOIIII:M, TO<reciHaf.I, nyHI\THpHaH U 'l'O"liG"ti

HO-rryHI\TIIpHM. 

Y3JIOJ3M TO<rH:a - TO'llia 3a,II,aiU:H 1I306pru;c~eMO}I Q)YI-IKIJ;IIH. 

WyH1\IJ,H5I Tima A(N) - <lJYHI\UV..H, 38,I(aHHaH CODOI\YIIHOCT:b10 Y3~'IOB1IX 
'l'Otiert BH:,na ( i , a.) , r;IJ;e a. - 3.Jiev.eHT 1-.1acc:vma sHa<remrH Gymtu;IDI A. 

l l 

<l>yHI\lUIH THITa Y(X) . - cDYHI-\Il,l15I, 3a,JJ;311I-IaH CODOI\YIIHOC'l'blO Y3JIOBHX 

TO'I8l\ BI~a (X , yk ) , r,TI;e x - 3J18M8H'r MaCCJIBa 3HatrCIUill apryMCH'l'3. 
K k 

X , a y k - 3JIOM8HT MaCCHDa 3IIacJCHJill c])yHI\IJ.IIH Y • 
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CJIOiJAP1 TEPi.'iHliOD 

MaClliTa6vipODaJUIO - rrpeoopG.30!3aiHW HCXO,Il)IUX IWOp,nm-raT rpacJ):mta 

B IWop.n:mia'l'bl 81\.}JaHa 

MaciiiTa6npoDmure aBToMa'rJP:recroo - pcY.mM paoo'l'H rro,ncHC'l'CMH, 

ITPH I\OTOpOM rrapaMOT}JLI MaClUTaonp0113..HII5I J3bFIHCJJ5IlO'l'C5I IJO,Il;CHC'l'8r.TOli ca

MOCT05IT8.JLbiiO, 083 yciO.CTU5I IIOJI:b30l;aT8,JI519 llE,Il;HDII,IJ,yaJibHO ,IVI5I 1\0.:~~,Il;Oli 

c,Dym\u:vm: B cooTBe'l'C'l'BHH c ee 8I\C'flJ8I;1aJILIIm.nr snatromiR:r.m. 

Maciii'l'aouponanne r.fmrw:npomU-IHCie - p8jlQIT,1 paOO'rLI ITO,Il;CHC'l'CMI:I' npM 
1\0TOpOI:I napaM8'l'PH r.1t3.ClliTaOHpOD3.HI15: BLIOII,P8.10'l'C5I ITO yKa38.lUIIO l10JH>30Da

'1'8JIH H MOI'Y'l' OCTaTLCH HCH3M8lliiW.u: M5I JIIOOOrO lJHCJia rpac]lilWB. 

Omro - 11 0TOOpWZ8I-UI8 ITOJI5I HH,Il)IW.I.Ulll B 1\00,P)J.:VH-IaTax HC.XO.UHOrO 

uso6prurwmr5I .no e1•o rrpeodpasonar-rn.r.:" ( /IO/, cTp. I4I). 

11oJio JIH.gm<aur,m - npm .. myroJru a51 ooJiacTb 81\paiia co C'I'opor-raMH, 

rrapaJIJie.JILHHI.m rpam111aM mcpar-ra, ITIIC,TIJia3IIatiCI-IHM MH mmo;rr,a uso6pa

xmHI15I (rpa(fnmon). 

Terw'r;yna JillHHI~ - cno cod rrsoc pa2wnrm JIMHiill. B rro,IJ;cncTeHc :m-.m
e•rc..q 4 pa3JIHciHLI.X 'l'OKCTYPI)I: CITJIOI!lliM, TOLJ8t.IHM, ITYHI\TMpHM H TOtreq

HO-rryHI\TIIpHaJI. 

YsJroDarr TOLII\a - To'llia sa,namlH uso6pax~eMoH QJYHI\IJJIH. 

<J?ymcu,HSI Tuna A(N) - <J)ymtiJJHi, sa,uarn:rarr conor\ynHocT:SID YS~'IOBLIX 
'l'oqer\ mma ( i , a.) , r.ne a. - s.JieneHT Macc:vma sHatieHHH (Pymcr.:onr A. 

J. J. 

<.Dyiii\IJ;II.H Tnrra Y(X) . - @ynKni1rr, 3D.,7-X311Ha5I CODOI\YIIHOC'l'biO Y3JIOBHX 

T01.J8l\ BU,IJ;a ( XK , y k ) , r.ne xk - 8JI8M8H'f MaCCHBD. 3Ha'ICIUill apryM8H'l'O. 

X , a y k - 8JICMCHT MaCCHBa 3IIa'-JCHIIll c])yiii\IJJlli Y • 



25. 

IIpr~mo;rtermo I 
Tac5mrua IWl.·taim 

l{OMaii,Ua 'I'Im11 
__________ .;;.:n..;;;.;..apm.TeTpon 

H a 3 H a q e H H e 

I 

IDIG ,XN ,XX, YN, YX 

SCI, 

:usc 

M..ii.P ,Y ,X 

f\L:l.P, A 

lifMP 

SCR,XN ,XX, YH ,YX 

TYP,TBX'r 

THS L~~EX .2.----
TLN LTBX .2.----

TPN 

TE;B,I 

GRF,Y,X 
Glil, ,A 

HST,Y,X 

liST,A 

l!;RB,Y,X,EY,.c;X 

ERB , A , Ell 

2 3 

Ilpe;n:BapHT8JibHBG ICC!ilai-TnH 

HI, .... ,H.I 

I, ••• , I 

H 

H 

H 

I 

3cuLaHne orcna. 
BKJIIOt.JeHHe aBTOLmT1Frecrwro MacmTaeiHpoBa 
Hli5I. 

Bmonererme aBTOMaTH'IC crwro I.1aciiiT3.6npo
BaHI1.8. 

3a,nar-me om-ra c ytroTOM 8Icc·rpcr .. ,1Yr.10D ((Jymc
runr Y(X) • 

3a;n:arrHe Oinra c ytreTor\'1 8I-\CTpeMyMoB (Qymc 
rurn A(N) • 

Y CTaHODI\a cqeT 1IIU\8. KOMaH,U lVU>.P B IiC-
XO,Il;HO 8 IIOJIO/:cemre. 

3a,nari ae nOJI5I IHI,Il;HKaiUIH. 

3a,na.Hae cnococ5a nocTpoeHHH rpa~~HKa, 
T8I\C'l'YPH JIIIH:Hll HJIII cnocooa H306pm~~emm 
OlUHOO ~\. 

3a,nan .-re pe;:mr.~a noc'l'poemur rHcTorpo.r.'II;lli 
no yJ,'I Jv'I'IO.Hl:LIO. 
3a.n:an .Ie pmJan .. n nocTpoeHHn rpalinmoB no 
yrv10JI1I lHIIID cnoco6m.1 JnmeHno:tl HH'repnoJIH
I.J;Jtm:. 
3a,naH m penuriJia nocrrpoemm rpa(QrmoB no 
YIVIOJit.I.3.II11IO B B1I,UO COBOKYHHOCTH Y3JIODHX 
TOtiel\. 

38JT,an:re cnoco6a Hso6pa."Keii1lH ornn6mc no 
YJ.VIOJFI. lHHIO. 

l{orv1ai-I.Ubl nOC'I'lJOOHHH ::paQJHKOB 

iiJ!A ,Alvi 11ocTpoeHne rpa~gmw. QJYHKUilli Y(X) • 

AM IIoc·rpoermo rparJnma cJ)ymtDJm A • 
AM,AlVl no CT P<) e IIH 0 rn C'l' 0 rpaMMU Y(X). 

AM 11ocTIJOOIIHe rLiC'l'orpm.·TI'·IIH A. 

AlVJ. ,AM,.Alvli ,AMI ITocTpoemre rpa(]Ima tlJym<umr Y (X) c onm6-
ICai'/Ili. 

Alvl,Aivl IToc'l'JloeHue rpaQ)mw. WYHKlL1ni A c onm6rcarvm 



I 2 

.l!.H.Y,Y,i:,.l!.Y .AM , .Al\'l , AM 

.A.UC,Y,X Al.Vl ,.AJ.vl 

ADC,.A A!Vi 

ADB,Y,X,BY,BX 

A.U.B , A, Ell. J11Vi, AM 

OVF, Y 1 ,X 1J..:..!:.l.X;2.t.f:2 i1N, ..... , Jilill 

OVnT,A 1.1!..!!..1~~ AM, ••• ,AM 

NO.fllil 

A£.S 

NAX 

GRI.l) 

H.I!,R 

~DP ,Xl:J. ,XS, Yl\'1, YS 

A.A.L,FX,FY 

ERA 
LBX,'fEXT ,1 

LBY,TBXT ,1 

1'B.ACHJ.~ 

'rEXT 

11 po 'ill e K o r.<Tai-I.n,;.: 

I,I,I,I 

H,H 

H,I 
H,I 

H 

26. 

3 

IIocTp~em~~e riJa(QI1ICa 0Jyr-pn~nn Y (X) 
C Olll:HOI\011 TOJIJ.)I\0 ,UJI.H <JYHI\UIDI. 

Hwwiiwmre rpa0rma Gymn.um Y(X) Ha 
rrpe.nH.UYJJ-Uiii. 
Han:o}!{eHHe rpagp.ma 'DYIIIU-LHH A r-ra 
n pe .nu.rr.y uuri:i • 
HaJTm:~emm rpo.([nma ~~ymn-LHH Y (X) c 
olillr6rmr/IH ua npe.nu.rr.yun-rtl. 
Ha.rw;xenMe rpa([nma Qymw.n.H A c OIIIH( 
IWJVIU Ha npe,ILLI.TI:YllUHi. 
IIocTpoerme rpa~Drma HGCI\OJibKHX 
\IJymnu·r11 THna Y(X). 
IIocTpoenHe rpa(Qrma neciWJibiUIX 
WYIIKUHM Tnna A(H). 

B03BpaT B HCXO.UHOG COCTOHHHO. 
BH6op pe1:cnMa nocTpoeHHH ocoiL 

0TI\a3 OT ITOC'l'p08HH5I oceii. 
B1100p pmiUi".Ma ITOCTpoemm r.BClUTaO
HOll COTKH. 
0'l'Ka3 OT ITOCTp08HH5I COTKM. 
Buoop peJKirMa rrocTpoeHHH rpamrtr
Hofi paM.KH. 

0TI\a3 OT ITOCTpOei-UUI paUUUI. 
3a,uaHHG 'll1C.Jia IUIT8pBC1}IOB II ITO,lJ;
UH'repBaJIOB B nso6pm;cenmr oceil. 

3a.uanne" crreuH(gmcamrti ~opr.IaTOB J.T.Jr.H 
no.rr.mweu I\ MeTrcaM oceH rwop,JJ)n-ra'l'. 
CT:vrpanue nsodprui\GHim c cmpana. 
BBo,n rro.urmcn wm ocn x . 
Bno.rr. no.nnnc11 .UJI5:I ocn Y • 

BHDO)~ crrpaB01IHoii Im(0opMa:u.Im: o 
IT0,1J;CI1C'l'CM8 Ha ~;ll-\par.r. 

BHDO.IJ: IWMl\18HTnpvm na ~mpan. 



ITJ2I1Jl0At8HMO 2 
Ta6JIMUa .n;MaruocTH'IGCRrrx coo6rneir::f1: 

Coo6IUeHHe Km.mn.n;r:r TlpJrqHHa 

----------~I____ ------~2.~-------------------~3~-----------
~lili.OB. IN PAR.AlY.J.;/J.lB.tt LIST EJ:{H, J.m.Y Hapyueno YCJIOB:Ze cor.n:acoBmm.r.r 

·rnnoB napar11eTpOB I :n 3 HJIM 2 n ,1. 
B cnncRe rrapw.reT)OB eCTb HCIIOJIO
.il'J1'l'eJibiioe -c.rnCJio. 

B.P.t.R.Al\11!.;T~.tili MUST BE GREA- ~DP 
TER T.titJ:J 0 

E.Pill\1 MUST BE INTGR FROM ThB 
1 ·.ro :> 
B.PillLI. l\1UST BE H-CONST THS,TJ.JN,I'PN 

E. P.tilil NUlVU3SR GT 1 '.f.lrlS, TJ.JN, TPN 

ERROR.NO PAH.Ii.M OVM 

J!;RJ:{OR. SLCOH.lJ 1/.f.llt O.e ••• ISH! rl' 
AN IHTG.d 'i -) 

~RROH.YOU'~ USING •• vD FA
CILITY .1'0 'f~illviiH ..... 'J.'.c; IT 'l'YPL 
l'llv1P 

FUNCT .lJThilil·{SION NUbBBR 
ISN'T ,l:;i.,.; '.1:0 PllliVIOUS ON,i:; 
IN G.t.il1 C01ilvl.AND 

ILLEGAL HUMBER OB' PAH.iiliili
T,i:;RS 

ADC,.ADE 

GRF,HST, 
Elili , B.t:tY 

RNG 

8na11er-me rrap21/IGT1Ja ne JIBJIH8TCJI 
U8Jlh.TJ:I 'HICJIOr~r OT l ,no 5. 
3Ha'I8HE8 IIalJ8J;IGTDa H8 J:illJUIGTCJI 
T8KC'l'OB0:1 IWHCTaHTOH. 

lhiCJio naoaMeTDOB KOMaii)UJI 6oJILme I. ... ~ 

BBe.n;ei-ra Km.TaF,_,r~a OVtl c5E;s napaMeT_:
poB--. 

BTODOli CliT,ffiO.ii rra-;:-:8J\I8T"Ja II8 JIB..1UI-
8TCH nzcTmoii I-5 (noiiHTH.a sBJJ;a'rL 
He cy:.Ue c TBY'J!'}U\:~:1 cT::oco6 E3 oops.J;w-
HHR o~mc5r.u) • ., 
TIOfill'.i'Ita J.10CT)Ol:'l'b C..i'IORHBH rp8~QHl{\ 
CO.IJ;Cl):f.cliLUTli YI :pyH:S:W'DI THlla Y (X) 
11 <IzyiiEI.VIII THfia A (N) •. 

BBe.n;eHo HeBepHoe 'lliCJIO napm.-re·rpOJ: 

HemJa.i'3HJibHO san;m-rn rparnnJPI orura 
( Bo'~n,:oJK.Iw nc::c IJy•raHa· IIOCJieJJ:OBa
TeJibHOCT.b BBo.rr.a rrapa;,:e·rpoB). 

ILLEGAL TYPE OF PLlRAliETER 
• • • 

G.J:Ui' ,HST, OVlvl, iJapar.IGTp • • • }U.Ieerr TTIH, He n:pe

~~ ,ADC ,I.J~.P, .n;ycno'I'per-um::: cpop:;raTor.1 I\Or,mH.n;H • 

TtiE ERHOR.PARi:.IvmT.r;R NUMBJ!.;R 
MUST B,l:; ·1 OR 2 

Tllli BllliOR.PAlWvill'l'ER NUMBJ:;H 
MUST B~ 4 

MAP 

RNG 

lliiCJIO rrapaMeTpOB ne raBHO I 
liJlll 2 • 

tffiCJIO napaMeTpOB H8 paBHO 4 • 

T.l:lliR:c; IS NO V.A.rliAHiill VALUbS GID' ,rlST _, . B rpaHHUax TCicyu~ero om-ra HGT 
IN 'l'HIS HaNG~ OVM, OVF, .c,RB ''l'011CIC {(}OlX.tvmycr.:oro rpacp~uca 

i~C,AD~,brtY ~ ~ . • 



1 

1£00 SMALL SP.li.G.b; .l<Uli PIC1rUlili 
ISN'T AGG.c~P~.u .. bL.t; 

VALU.t; IS OUT OJ!' L,C;GAL &1.NGB 
(0,102J) 

P.H.lvi'£ lJUl;l.B~l:{ O.b' OV .b, GOh.illLJ.~D 
ISN'T ~VbN 

2 

SOrt 

BC.t{ 

28. 

DonbiTita sa.,n;a'nJ lfOJIC HH.U1'1IWI0.1H, y 
H.OTOporo li]JO'rl1D01lOJIO):U11IC rpC:UI11IJ,H 
OTCTO.Wr ,IJ;pyr OT ,Upyra I'.·1CH80, 'tlCL·l 
Ha 100 c,n. paCTpa. 

TIOiillTita sarr,aT:O IIOJI8 Hil,UIII\2.IUH1, 
Bhlxo.n,.r.m~eo sa rrpe.n;eJm oitTJaHa • 

0lllliCht3. B 't!TICJie napm:roTpon ROMarr
.n;H OVM •. 3TO 'tlHCJIO Bcer.n;a ,II;OJDiffiO 
6hl'l' b 'tl8THLIM • 

--------" ~~ ... --- --~~--------.-.. ------



IIpHJIOJ:wrme 3 

CIIHCOI: 
3HaqeHUil C11CT8M.HLIX peiitHI.10I~ 1I naparJieTpOB, y CTa
HaDJI.VIBa8MbiX npH 3aiTyCI\8 IIC,,UCMCTer.ILI. 

I. PasMepu noJIR I1H.UIII\aiU1H 

29. 

Xl\UN = I 50, XNIAX = 90(, YMili=I50, YMAX =870. 

2. Maciii'l'a6npoBm-nre - aBTOMa·rnqeciwe. 

3. CITOC06 ITOCTpOeHM.H rpa([nma - JHIHCiiiiM IIHTepiTOJI.HIJ;JUI. 

4. TCI{ CTY pa JilHUIM - CIIJIOIIIHM. 

5. CITOC06 U306paX~8HliJI OIIIHChni - KpecT, MapiWp - KOCOii KpecTHIC. 

6. OcM - CTPOHTb. 

7. PaMI\Y - c'rpo:wrb. 

8. MaCI11'!'a6HyiO C8'l'I\Y - He CTPOI1Tb. 

9. 1friCJIO liHTepBMOB 

ITO OCH X - 5 

110 OCH y - 5 

IO. l:fircJio IIOJUIH'repBaJIOB 

ITO OCM X - 2 

no ocn Y - 2. 

I 
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13 ~-14~ 8r:_, i 6. '•I• 

0 P T P A H 
/16 O?.?ll 
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~ 

4 
'5 

6 
? 
A 
Q 

~ 0 
1 1 

• 2 
'I~ 

14 
, '5 

1 6 
, ? 

'8 
~ 9 

~UBRO• rlNE tXAMP1 
c 
r''''"7''?1''''''???'~????'''~'?'?''''1 
c 
C T~CT A~Anor~RO~ n0AC~CTEM~ St ~G 
c A9TO~! A,C.K~P~noR 
c 2~_04,80 

c 
C7,??"? 7 ?1 1 ?1?'??11??l???????~1?? ,,,,,_ 
c 

c 
c 
c 
c 

c 
c 
c 
c 

c 
c 
c 
c 

D r M E N ~ I 0 N a ~.! r; ( 1 0 :') 0 ) ' X ( 5 ') ) I y 1 ( 5 -~ ; t' 2 t. -; 0 - ' 't 3 ( 5 ,., ) . (j 13 F r I ,, ._:. ' 

DlME'JSJON I(E(5Q>,YE<5Q),'f21 :r;O> 
DtMEN~ION C1<21>.c2'21> C3(21),t.l1<2 1 1)><21 .. ,F1(ci f?;2:l. 

E3(21),F1<21) ~:2(21),J:C3(21 

0 AT A ( ( , = 8 6 ' b 6 , 8 5 , 8 4 . 8 3 ' /.? , 8 0 ' 7 8 - It ' ? ~ I ... I) 6? , 6 3 . 6 0 , '5 ' 5 .) . 4 'I ' •• ~ 
• 38134,30, 

D A T A < ,. 2::: 3 ( 8' ) , 8 0 , 7 ? , 7 S , i 2 , 6 9 • 6 5 . 6 1 • 5 ? , ~ 3 . 4 8 , 1 .. 4 4 0 • ~ :, , 2 ~ , 2 2 . 1 6 
u s,o> 

D II T A ( I 3 = 7 8 I l 8 I 7 l . 7 5 I 7 ( • I. 5 , 5 8 • L, 7 3 " t ? Q I ;) ~ ' 1 ? I -, 5 • 1 3 I 8 I ; I <; t 4 '· c ) _I 

DATAC"1=0,1 ·3~7·20.85~q~ .83,33-Lb-24.2~. 1 ,1n1A,41?•, 1! ,Q,OJ 
0ATAC~?=0,18,3214Q,46~4~ 52,54 ~5.5o 6~.?Q,8~~85.81 ~5 58, 

I< 53·51.5?,53) 
0 A T A ( E , ::: 1 I, , 1 ' 1 2 • 1 0 I 1 , I 6 I 1 I i c • 4 ' 1 4 I 1 ' ' 8 ' 8 ' 2 ' 2 ' 4 t 2 • 9 t 4 • 3 I f) 

D A T A ( E 2 = 3 . , 1 I 4 I 2 I 5 , 1 I 2 ' 4 • 1 t 2 ' 9 ' 4 • ? I ' 0 • 3 • Q , ' (j • 4 ' 1 4 I ' I 3 I 4 .' 
DATA< E 3 = 4 1 5, 2 1 3 • 1, 2 1 3, 1 · 21, 1 1 1 • 29. n ~ • 1 1 2,?. 3. 1 , . 1 1 2, 1 

DATA<F1=8·.69,8-1,?1,~6.l71?e ?3,80-t5.~3 t>1~'59.S!I,r:;8,1•' i .• s ?.6.3cJ 
.. 261t':9) 

0 A T A ( F 2 = 8 2 • ? , , 8 1 I 7 2 I ? ? ' (:i 5 I 6 5 ' 6 0 I 6 4 ' ~' z ' 5 G ' 4 q ' !., ? . 4 (\ I ,, 3 I 2 ? :- 3 1 0 I 1 I • 

-• 6 I 9) 

0ATA(~3=?~,83,70,?416S,L014? 53,17, ,8.22.11. 1?, 11~~~6 1 2--·1 .-Q, 

~ ~tL6.·-1> 

Ob 1 51B11tHIAE TFKYW~~"' f,Y<I'IEPO~--·• t><ACC~BA 8U~<1C'Q(I) 
??????7???1?????''???]???•7???????7?7 ,,,,,, 

CALL PSBUF<~UF~1non' 

() !.' I ~ BIll H lA E T A b 111!1 tJ. t. ~ AlA A f1 0 i. 0 B P,l X ,., f p !': r--1 j:: .~ f: H)( ~A •' : -~ 8 ~ G B F ( , 5 ., 
''????"?????????? '???'????) )???????')?? ,·;7??7 ,., ,,,.,,,,,,?, 

CALL nSG6F<G8F·150) 

n b , R a 11 t: H lA e 11 ~t~ A n o r u s bl x n E P F M e H H , x : x , v ; • ' 2 lA :· • il • 

?t???? ?????????' ??'???? ·????J???7?? ~????? ') 

CtLL pSGLA<X ,50.1H~ ) 
CALL u~GLAC11 ,50,24~1) 

Ct1LL f.'c:;GLA02,50,2~<H2) 

CALL RSGLA(Y3150124!]) 
Ct,Ll r;<;GLA0E,50,2!-PE) 
ChLL o<;GLAOF.,50,2HJ~) 

CALL r:lSGLA(i21,50,3r'l21) 

CALL rSGLM<C1/21 ,zHC1) 
CALL ~SGL~CL2,21 ,zHC2> 
CpLL rSGLMCL3,21 ,zwC3) 
Ct\Ll r~SGLA(01,21 ,zHt11) 
Ct:.LL >:)GLAC02,21 ,zYD2; 
c I• L L t,; c; G L A ( t , I 2 1 I 2 H • 1 } 

Cr1LL PSGLA<t-2,21 .21-1'2) 
CALL ~c:;GLA<~3,21 .z4F3) 
CALL PSGLACF1 ,21 ,21-1F1 > 
CALL DSGLACf2~21 ,24~2) 

./ 


