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I. BBe.nemre 
Cero~ HeT Heo6xo~ocT~ ~OK8SHBaTh ue~ecoo6pasHocTh, ~RTHB

HOCT!, H HacToHTeJQ,H,Y'm nOTpe6HocTP HCnOJrbSQBBIDIH BH'mCJmTeJIbHOI Tex
HHKH (H B ~aCTHOCTH OaBM) ~ ~BTOMaTHSauRH ~eRTe~HOCTR HHEeHepa no 
paspa60TKe aneRTpOHHPX YCTpolcTB. 

TIpHMeHeIDIe CHCTeMH aBTOMaTHSauHK npoeKTnpoBaIDIi.! B uanOM ~ ee 
OT~eJIbHijX nO~CHCTeM nOSBo~eT nOBHCHTh npOHSBQ~eJIbHOCTh Tpy~a pasp~ 
6OT~a. Y~h Ka~eCTBo;paSpa60TRH WOToma6~oHoB ne~aTHPX ~aT H 
Te~ecKoI ~OBYMeHT8U2H/I • 

TaKHe CHCTeMll, KaR npaBMo. JiBJIi!IOTCH np06~eMHo-opHeHTHpOBaB~ 
H 06.1la,11;$IlT DIlIIpO~ Ha6opoM HHTepaRTKBHlix (PYllRI.td. OHH IIOSBOJImDT BBo
,lJ;I!Th aneKTp:wqeCRHe CXeMH C aCRHss. BWI~eHHoro BPY~H,Y'm. IIPH aTOM ~ 
II~eIDIi.! TBep~oA KOnBHHe Tpe6yeTCH. Boo6me rOBOpH. ~oe 3~aHHe 
reOMeTpHH Boex coe~HeHHA. 06~HO B TaRRX CHCTeMax IIOJrbSOBaTe~ BH6H
paaT CT~apTHlie 8neMeHTH KS ~ORanbHOI 6H6JmOTeRH, Haxo~eAcH BO 
BH91llHel II8WlTH TI:BIf. JIliI60 HS nawrrH MOIlUfOA SR'd, eCJm TID IIO,IU<..1ll!ReHa 
It He:!t. 

O~ol RB. OCHOBHliX Tpy~ocTel IIpH paspa60TRe CHCTeM aBTOMaTHS8U2H 
IIpoeRTHpOBaIDIi.! HBAffeTCH DIlIIPORaH HOMea&nSTYpa npoHsBo~X rpa(p:wqecRRX 
YCTpoloTB, S'T~ paspa60TKa nporpaMMHoA no~epEKR TaROrO rpa(p:wqecRoro 
06opy~oBalm!1: 2 • Cero~,c o~oA CTOPOHH. CTMa HCHa rrp~rmaJIhHM 
paSpeDIllIMOCTh annapsTHliX H IIpOrpaMMHliX np06~eM. C ~rol - OrpOMHaH 
Tpy~oeMRocTh psSpa60TRH rp~ecRoro 06ecne~elm!1: ~ R~ol ROHRpeT
HoI TpolKH: IIp06~eMHM o~aCTL - IIpOrpaMMHo-annapaTHaH cpe~a - rpaWH
~eCKoe 060py~OBaHHe. OCHOBHOA nyTL CHHZeIDIH Tpy~oeMROCTH paSpa60TRH 
cpe~CTB MamHHHOI rpaWHRH H IIOBHmeIDIH RX Ra~eCTBa COCTOHT B BHpadoTRe 
060CHOBaHHHx CTPYRTYPHliX H TeXH~or:wqecRRX peme~>06ecne~~ 
nepeHoCRMoCTb O~ ~acTel rpa~eCRHx CRcTeM, ~aIIT~ R ROHRpeTHHM 
yC~OBHi.!M ~RX. aBTOMaTHSHpOBaHHOe IIpOHSBO~CTBO TpeTLKX. 

rpa~eCRoe 060pY~OBaIDIe ~peSBH~a:aHO pasHo06paSHO no CBORM (pH3H
~eCRHM npHHUHIIaM. Rs~eCTBeHHliM IIOR8SaTanHM (paspemammel CIIoc06HOCTH, 
K~eCTBy uaeToB. paSMepaM Hs06pazelm!1:). HHTep(paicaM CO cpe~CTB8MH 
Bl:RHCJmTeJIbHOA TeXIDIRH. arH paSJIH:ImJI 06YC~8BJJJ!:B8I)T 6oJll'>lllHe saTpy~e
lm!1: npH BHe~eIDIH cpe~CTB M8DIlIIHHOI rpaWHRH. IIepeHoce H ~anT~ ee 
nporpaMMHoro o6ecne~elm!1:. 
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ilporpaMMH, KOTOpHS OCYIlIeCT~T C~TNBaHHS <pa3JIoB TaKoro ~a~
BHneneHKe 6aSOBOrO ypOBHR rpa~eCRHX ClICTSM RBKHOCb TeM marOM, 

~0JT.lltI:I:H yqJ4TNBan, qTO rpa~eCKHS npllMHTHBli MOryT paCIlMaraTbCH B ~oKOTOpuA n03BORKH CTa~apTHNM 06paSOM CKpNTb MHoroo6paSHe rpaWH~eCKOH 
Ke B ~OM no~e.TeXHKKH OT cpe~CTB npHKHanHoro npOrpaMMHOrO o6ecne~eHRH lI,B TO ~e 


BpsMa,06ecneqan npe~OCHAKH ~ ~eKTHBHoro HcnonbSOBaHRH ~e TonbKO line /~HKH/ 


COBpeMeHHoro, HO H nepcneKTHBHoro rpa~eCKoro 06opy~OBaHBR!2/. 

rpaw~eCKKM ~aHBepOM 6Y~eM HaSNBaTb COBOKYnHOCTb npOrpaMMHo Im+ I t I w I x;' I y> I x; 2 I Y!2 I ~Ra = 12 6aftToB

anrrapaTHHX CpanCT~, pea~s~x BN6paHHoe ~oxeCTBO ~H~ 6aSOBQrO 
ypOBHR rpa<p~e()K\{X CHCTeM Ha KOHKpeTHOM YC'l'POACTBS Bli.Bo~a. Paspa60T~ ,
KY rpa<p~eCKort) .IijlattBepa, B 'laCTHOCTll, npI![l!:O~TCH yqJ4~aTb BOSMOJK HMa - a8 80 { 00 

t THll JDlHH}l: 01 - - - - - HOCT~ He~eKTHBHO~ H HeHanexaoft pa60Tli 060PY~OBaHK.fl, orp~eHHOcTb 02 ... 
peCYpCOB, npllMeHHTb ~onO~RHTe~HHS MepH no o6ecne~eH~ YCTOft'lHBOCTH 

w - rmqmHa JDlHHHpa60Tli B c~ae c60eB YCTpoAcTBa BliBo~a. ITporpBMMHHe cpe~CTBa rpaw~e ~ ( x" Y1 ) - KOOp~HaTN Ha'lanbHOA TO~CKoro ~pattBspa B ~a~HeAmsM 6Y~SM HaSliBaTb HHTSP<PeAcHOI nporpaMMol. I ( x 2 , Y2 ) ~ KOOp~aTH KOaS'lHOA TO~KHB pa60Te pI.'ICCMaTpHBaSTCa Bonpoc 0 nO()TpOeHHH rpa~scRHX ~
BaPoe ~ BliBo~a Ha YCTpOnCTB8 Tlma Watanabe MP-1000 ,MB:HCK 2oo5B 

Box /KOHTYP npHMoyr~RHKa/H ~dmap 4,5 HCXO~ lIS 6aSOBOrO ypOBHR rpa<pH'lSCRHX CHCTSM,nO~OOHOro 
aXF ( Drawing Interchange Format) B ero peanH3~ ~ ~O~Horo 

06MeHa 'lepTe~aMH (axB )/3/. OT~e~HHH nyHKT pa60TN nOCBHmSH onacaHHD [mf It r tv I x: 1 x!z IYF IwmHa = 12 OaATOBY : 1 
SToro <pOPMaTa. JlMee Hs~aramCH OCHOBHHS noJJ;XO)]Ji, KOTOPSS 6~ npHHR
TN npH nOCTpoeHHH STHX rpa<PH'leCRHX ~atl:BepoB, a T~e ex OCHOBHHe HMH - a7 80 

t - THll ~HHH (CM. rp~ec:K.l'fit npHMll!T.HB line )~HKtUfl![. 
W - nmpHH8 JDlHHH npmloyrom.RHK8

2. \l>OJ)MST d!a3JIa lIBOH'lHOrO oOMeHa 
x 1 'Y1) - (x2 'Y2 )- KOOpnHaTN p;g;yX BSpmHH nPHMoyr~HHKa 

AHanH3HpyeMHn <pain o6MsHa 'lSpTexaMH,<PopMaT KOToporo no~06eR (~arOaanbHHe) . 

aXB.H npe~cTaanaeT co6oft ~oH'lHHI <pai4, B KOTOPOM HaxO~TCH HH<PopMe


Free /npHMoyr~HHK/uaa 0 rpa~ecRHX npHMHTHB8X B cnSUHa~HOM <p0PMaTe. rpa~scKHM npH

MHTHBOM HaSNBaeTCH rpa<PH'lecKIiI aJlSMeHT. HanpllMep • ~. OKPY~OCTb. 


TeKCTOBaH CTPOKa R T.n. r~ I Ixl1 l y t1 I~> IY!2 

OroT <pain opraHH30BaH c~s~~ 06pasoM: 


HM.fl - a6 80
1. Pa3~en 3AI'OJrOBOK - B ~aHHOM pas~ene ~a CO;o;SpmITCH 06ll1aH 
( x 1 'Y1 )- ( x 2 'Y2 ) - KOOp~HaT!1 JI;BYX BepnmH npmloyrO~RHKa

HH<POpM~ 0 'lepTexe,T.e.: 
(~arOHMbHHe) • 

- OO~ pasMep 'lepTsxa. 
- Ta6~s c~oeB - B SToft Ta6~e CO;o;epmITcH HH<POPM~ 0 cnO.flX. Circle /OKpyzHOCTD/ H Are /~a/ 

KOTOpHS npHcYTcTsyIDT B ~aHHOM 'lepT~. HZ HaSBaHHH. HONeps H ~. 1
2. Pas;o;en EJIOK - 'leTHpe 6aftTa ( a9 80 00.00 ) sanam He- I 
I !at[~Iwlx: r;fTi1/ r:2I ei1 le;21

'lMO ~OKa. Ero KOHLJ;OM ~eTCH Ha'lMO ~roro 6~OKa HJlli KOHS~ ~a. 

B Kam,u;OM ~OKS CO;o;SpxHTCH HH<POPMauHH 0 rpa~ecKKX npHMHTHB8X. wmH8 =16 6a2TOB 
rpa~ecKRft npHMHTaB onaCNBaeTCH C nOMOIl\bD nOC~S;O;OBSTS~HOCTH J!IMf{ - a4 80 

6a1TOB. B HaqMe KOTOPUX CO~SpJlO!ITCH HMH, a saTSM c~e~ STP1l6YTS t - TmI OKpy:a:HOCTH (CM. rpa<PH'lSclGl':ft npHMHTHB Rine ) 

(x,y)- KOOpnH8TH ~eHTp8
nplllMHTHBa. 

HKae npHBanSH <pOpM8T Kam,u;oro rp~eCKoro npHMHTHB8 B TaROM r 1 - a8'laJIhmat p~C 
- KOHeqBHI p~cB~e. B KaRON OH paSMelllaeTCH B ~e. r 2 
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9, - Haqam,HHit yrOJ! 3.1. ~HTepWeftcHag nporp?MMa PPLOT 
9 - KOHeqflllit yrOJ! 3Ta nporpaMMa ~JAHaSHaqeHa .IVIJi BhlBo~a waAna DXB Ha MOTTep2 

Watanabe MP - lood v . CXeMa ee pa60ThI nOKaSaHa Ha pHc.I.
Flash /Kpyr SapaHee orrpe~eneHHOrO p~ca/ 

.i3h1BO~I~ Inl I 1~c=J y; ] 
.i3h16op 
Output 


m - MElTJt8 Kpyra 

HMR - 95 80 Bxo~ 

1.Txt file 

(x,yJ - KOOpm'laaThI UElUTpa 
 2.Plotter 

38MElqaHlie. Bo MHOrHX CI1CrElMax npOElKTHpOBamtR: TaKHe npHMHTHBhI rrpHM~ 3.Plotter 

HJJ]OTCR .IVIJi OITH()aH;RR: KOHTaKTIllilX MOllt~OK. 
 I} 
 and Txt 

fileText /TeaCTOBaR CTpOKa/ 

~ x: e Jpl;eKCT]kJIy: b PHC.I. 
B cnyqae o6paS013aHKff rrpH rlOMOIIIH PPLOT Txt cpaMa,nO.lIE>SOBaTeJIl>HMR - a2 80 

MOlKeT SaTeM BWleCTH STOT ¢altlr HB llJIOTTep 06WlHOft KOMalf.!{oit COpy(x,yJ - KOOpm'lHaThI paCrrO~~eHKff TeKCTa 

e - yro~ rrOBOpOTa TeKCTa 
 (MS-DOS ), O~HaKO (T .K. I1JIOTTep HMeeT OrpaHHqeHHYIO BHYTpeHHIOIl 6ytPep

HYIO rrm~Tb) npH TaKOM KonHpOBaHHH MOlKeT npOHCXO~Tb rrOTepR ~aHHhlX,b - BhlCOTa TeKCTa 
CBRSaHHaR C SaDonneHHeM 6YWSPHOft naMRTH MOTTepa. ~To6h1 Hs6elKaTb nop - THrr BhlpaBHliBaHHR TeKCTa (rro ~eBOMY KpaID, ueHTpHpOBaHlie 
~o6HHX HerrpHRTHOCTeA,aBTOpOM HanHCaHa nporpaMMa, aMY~p~aR pa60TYTeKCTa, rro rrpaBoMY KP8ll) 


k - KOaeu TeKCTa (00 ). 
 KOMalf.!{hl COPY C yqeToM o6pa6oTKH CHrH~OB 0 aanOAHeHHH 6YtPePHO~ naMa
TH rIJIOTTepa.38MeqaHHe. Jlmma rpaqJHtIeCKOrO rrpHMHTHBa TRITa "TeKCT" OTIpe~9.7UieTCR TIO 

WOpMY~e: 3.2. MHT9nmeAcHag nporpaMMa PMINSK 

d=13+length(text)+c 
 3Ta npOrpaMMa npe~HaSHaqeHa ~ BhlBo~a waltlra DXB Ha ~OT0ll40TTep 

r~e c=O, 1 , :2 , 3 TaR, 'iTo6h1 d mod 4 O. :'AHHcK 2005B. CXaMa ee pa60TH nOKasaHa Ha pl1c.2. 

3. ~HTepDe~cHHe rrporpaMMH ~ BHBona WallOE nBogqHoro 06MeHa 
Ha rpaillKqecKH6 YCTpoAcTB8 XO 


ITpouecc Harrl1CaHHR I1HTep(/le~cHo~ rrpOrpaMMH, KOTOPaR pe8JIHsyeT BH DXB

WaM 

BO~ waanOB ABO~{HOro 06MeHa Ha rpawHtIeCKHe YCTpOaCTBa,cBO~TCR K o6pa- ~
 
60TRe HHWOPMarur.~ DXB wrutrra H HCrrQ.1II,SOBaHHR peSY.lIE>TaTOB TaKO~ o6pa6oT

KH Ha KOHKpaTHhI[ YCTpoAcTBax BHBo~a. 


PHc.2. 
E~ c~enaHhl Tpl1 HHTePtlleAcHhle rrporpBMMH ~ BHBo~a WaAnoB ABOHtI

£ 
B aroA HHTe~AcHOa rrporpaMMe nO.lIE>SOBaTe.lIE> MOlKeT nepeonpe~e~Tb

Horo 06MeHa Ha rp~HtIeCKHe YCTpoAcTBa THna Watanabe MP-l000 
Ta6~ COOTBeTCTBRa Me~ CHMBOHaMH ~CKa WOTOrIJIOTTepa H rpatPzqecKH

MHHCK-2005B H Admap 4,5 • KOTOphle mHPOiO HCnQ.1II,SYDTCR B GCCP. drl1 
MH npHMHTHBaMR DXB Waana, T.e. Onpe~enRTL.KaKoA CHMBO~ ~CKa 6y~eT

npOrpaMMbl 6wm: HaDHCaHhl Ha RSWi.e PASCAL 4/ ~ IT3i3.'.d TRITa IBM-PC , 
HCnOJ!L30BaTLCR ~ ROHKpeTHoro TKfia ~H H/~ Flash 

ORR pa60TalOT Ha JIJ06o~ IT3B;\>\ C OnepaIUIOHHOA CHCTeMOA MS-DOS (Ver. 2.1 
B peSY.IIE>TaTe pa60ThI STOa npOrpaMMH o6paayeTcR Txt waan, KOTOphIA

RnB BHille) C o611te~ n8MRTb~ He MeHbIDe,qeM 128 RE. H MoryT o6pa6aTHBaTb 
rrpeCpe~CTBOM crreuHaxLHoft npOrpaMMH BhlBO~TCR Ha ~OTOllXOTTep ,~HCK-

waAn DXB JIOOoro pasMepa. O~HaKO npH o6pa6oTKe 6o.lIE>IllHX DXB waltlroB 
2005B.

(6o.lIE>me qeM 100 KB) MoryT 06paSOBaTbCR Txt ¢aftnH, ROTophle He rrOMec
TaTCR Ha m'lCKeTY. rrOSTOMY uenecoo6paSHO HMeTL TBep~ m'lCK ~ pa60ThI
C HHMH. 

4 5 



~ 

M 

~i8 

~i

E-IO 
§'o 

. 

Q) 
Q)al 

M 
Q)~.L 0
g]~i~ ~ii~~~Q)~l I~Ial~ 

t:(~~1:!!oe+1 
;§~~IS1~~all:! o 	 I'iOIlI 
~Q) 	 ~a 

E-I 	 0~~ 
H ./ N"" 

•• I ~ §.
~al 0 F'I Q) Q) 
o i E-IU III lSI 
'0 8m 0=&l • • 

"l~H~-
~~ MOS< 

6 

3.3. MHTeOOleitcHM qporpaMMs PADMAP 

aTa nporpaMMa npe.JUIaSHa"tJeHa ,ll;JIJ'! BliBo,Ita ~a DXB Ha YCTPOi!:CTBo 

,ll;JIJ'! RsrOTo~eHKff ne"tJaTHHX nHaT THna Admap 4,5 6 • CxeMa €Ie pa60TH 

nOKasaHa Ha pRc.3. 3,IteCb nepeonpe,It~eHHe Ta6~ CRMBQnOB ~CKa R 

rpsqurqecKHX npm.m:TRBOB aHaJIOI'R"tJHO <llOTODJIOTT9PY i.mHCK-2005B. 

B peSYJIbTSTS pa60TH aroa nporpaMMH o6paSYSTC.R: Txt wsb (,IJ.JIii 

WOToma6JJ:oHs wm c:aep.neHH.R:). KOTOp/;dt nOCpe,ItCTBOM CneURSJIbRott nporpBM

MH BHBO~Tca Ha YCTPO~CTBO ,ll;JIJ'! H3rOTo~eHKff nS"tJSTHHX nnaT THna 
.. Admap 4,5 
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