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BREJIEHHUE

Iporpammioe OHECHEYEHRE ABNACTCE HEOSXOIAMUR SAIZRR0E 22t
1610 J06oi IBM. bes coursercieyionsx nporpams IparIHEstis aoes-
MO0 BCTABKTE MALTMIY CUENZTE HT0-8400 nuacssos. B ourzs npe-
IPAMMHOIO OGECIHIEYCHHA NEPCOBANLHLY EOMILATEDUE BILLFT K2X Jwk-
BEPCAIILHEIC CPCACTRA, TAK M IPUEIaJIHLES [IpOTDaMMEel, ODHCRTHpOEERESS
Ha OTACHbLHBIC TPobneMHLIE 06aacTH.

B nacrosuice ppems jia pasusix tenoe [IK perpeforzes sscacasas
JIECATKOB TEICAY HPOIPAMM, KOTOpLIE MOTYT DLile pailesss=cl =2 COsiis-
1LIHE OCHOBHEIE KJIACCHL:

- ONEPALHOHHEIC CHCTEMBI H CEPBHCHEIE NDOIPaMMEL,

- HHCTPYMEHTAIEHEIE A3BIKH H CHCTEMB! POrPaMMHEDOBAENE;

- MPHKJIAHEIE CHCTEMBIL.

OnepaynonHbie CHCTEMB! JIONMOMHAIOT AlNAPaTHEE CpeacTse doforo
MEpPCOHANBHOTO KOMITBIOTEpPA, I03BOMNAA IPHKIAMHBIM NpoTpaMMaM ofpa-
maThCs K BHCIIHHM YCTPOMCTBAM, a 9YemOBeKy — mnoiblosatemo [TK —
ynpasaaTe paboToif MALIHHEI ¢ IOMOIEK COOTBETCTBYIONIMX KOMAHT. S1-
po OC ofberuno jgononuserca HabOpOM CEPBHCHEIX MPOTPAMM, KOTODEIE
CIYAT Pa3HBIM LEJAM; C HX OMOIIBIO [IPOH3BOIHTCH HAYANEHAS DAIMETKI
JIACKOB, YCTAHOBKA [1aPAMETPOB BHENIHHX YCTPOHCTB, TECTHDOBAHHE Ome-
PaTHBHOH NaMATH H APYTHX YCTPOHCTB, BhIAaYa MHMODMAIMH HI NS9aTs,
CTHIKOBKA C DOMNBIIOH MAIIHHOI HIH NOKANEHOIT CeTsIO H Ip.

HucrpymMenTaibible A3bIKH H CHCTEMBI MPOTPaMMUPOBRHHS — 370
ocobas KaTeropus NporpaMMHBIX cpeAcTB, C HX MOMOIBI COSAADICH BCS
Apyrue nporpaMMal; TAKHM 00pa3oM, OHM 32HHMAIT B HHOOPMATHRS 0CO-
6oe mecto. CyllecTByeT IHMPOKAs HOMEHKIATYPA S3LIKOB MPOrPAMMIPOEa-
HifA, KQ¥KIBI H3 KOTOPBIX XAPAKTEPH3YETCA ONpeieIcHHLIMIL CBOHCTBaML.
Opup OporpaMMHCTE!  NIPEANOYHTAIOT MOJB3OBATHCH KaxuM-1i00 oxHmM
A3LIKOM, IPYTHE, B 3aBHCHMOCTH OT THIIA CO3/1aBaeMoii CHCTeMbl, BrIGHpa-
10T U3 HMeroerocs Habopa Hanbosiee NOAXOAALIHE A3BIK IPOrPAMMIIPOBEA-
HHS HIIH MONIE3YIOTCS COYCTAHHEM PA3HBIX S3BIKOB.

K xateropup HHCTPYMEHTANBHBIX CPEACTB OTHOCHTCS HEe TONLKO
TPAHCIIATOPBI C A3BIKOB BEICOKOIO YPOBHS, TakHX Kak Basic, Pascal, Turbo
Pascal, Borland Pascal Delphi, C++ , Ho u accemOneps!, 3arpy3uuxii, or-
NaJMHKH H JPYTHE CHCTEMHBIE nporpammbl. C NOMOULBI0 HHCTPYMEHTR 15

HBIX CPEACTB CO3/IaeTCH I NPHEAAIHOC NPOrpaMMHOS obecneqenue, u HO-
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Bhle CPEACTBA CHCTEMHOIO MpPOrpaMMMPOBAHMA, BKIIOYAA TPAHCIATOPEL C
A3BIKOB BBICOKOr0 ypoBHs. CnenosarensHo, 31a KaTeropus NporpaMMHEX
CPe/ICTB COBEPLICHHO AHANOrMYHA CPEJCTBAM MPOM3BOJACTEA B MPOMBINI-
JNEHHOCTH, — TAKHM K4K CTAHKHM, MHCTDYMEHThI, CPEACTBA NEPEpaboTKy
Chipbii B HYXHYI0 (opmy. TIpu 3ToM pons CHIpsA Hrpaer MH(pOpMauus —
TEKCTOBbIE H YHCTIOBHIE JIAHHEIE, 33KOMPOBAHHEIE coobmeHns, rpaduiec-
kue u3olpaxennus. Taxas xe HHQOPMAIMA ABAAETCA W PE3yNHTATOM pabo-
Thl M060ii MPOrpaMMEOI CHCTEMEL

Ipuknanubie cicreMs! MoryT MMeTh OOl XapaKkTep, HANPHMED,
06ecneyuBaTs CoCTaBeHue JOKYMEHTOB M X [IGYaTh WA XPAHEHHE H Bhl-
lauy cnpaBok. JIpyrue KNacch! MPUKANHEIX CUCTEM OPHEHTHDYIOTCH Ha
ABTOMATH3ALMIO KOHKDETHHIX BWJIOB JeATEJIEHOCTH, HAanmpumep, 0ByueHHe
ONPEJICNEHHBIM NPEAMETAM B MHCTHTYTE, MPOSKTHPOBAHHE DICKTPOHHBIX
H3neNuH, AHAM3 HNEKTPOKAPAHOTPAMM, NpPOBE/ICHHE (PHHAHCOBBIX pace-

TOB, YNPABICHUE TEXHONOTMYECKHMH U IPOH3BOACTBEHHBIMH MPOLECCAMI
H MHOI0¢ Jpyroe.



I'JIABA 1. OCHOBBI IPOTPAMMHPOBAHUS
NPHKJIAJHBIX 3AJIAY

1.1. Kpnrepun poifopa #361Ka NPOrpaMMHPOBAHHS

Pa3pab0TKa CHCTEMHOTO M NPUKNAIHOTO NPOrPaMMHOI0 OBecreuenus
OCYIIECTBIAETCA ¢ MOMOINBI0 HHCTPYMEHTAIBHBIX CPEACTB, K KOTOPBIM, B
TEPBYI0 04epe/lb, OTHOCATCA:

— TPAHCIATOPHI C A3BIKOB BEICOKOTO YPOBHA;

— CpeicTBa pelakTHPOBAHHS, KOMIIOHOBKH H 3arpy3Ki IIpOrpamMm;

— MaKpoacceMbiiephl (MAIIHHHO-OPHEHTHPOBAHHEIE A3BIKH);

— OT/aJYMKH MaIIMHHIX MPOrpaMm.

C Kaaoil OmepalHOHHOH CHCTEMOH CBA3ZLIBAETCA OTHOCHTE/IBLHO
CTAHAAPTHEIH HADOp MHCTPyMEHTANBHEIX CpeCTB. Paznuuua HMmeloTCA
JMIlIE B BEPCHAX A3BIKOB BHICOKOIO YPOBHA H B (opmaTax 0OBEKTHBIX M
3arpy304HBIX MOMYIEH, IOMYYaloLIHXCA OC/Ae TPAHCIALMH H KOMIIOHOBKH
NpOrpamMm.

OCHOBHEIE HHCTPYMEHTAIBHEIE A3BIKH BHICOKOIO YPOBHSH, HCIIONB3ye-
MbIC Ha TICPCOHANBHEIX KOoMIbioTepax — Beiicuk, ITackans, Cu, Hensdu,

Korga Bosnukaer HeoOXoauMocTs co3panus OoNEmIOH NporpaMMHOM
CHCTEMBI HIH COCTABACHHA IPOrPAMMEI JUlsi PELIeHHA KaKoH-MH60 yacTHoM
3ajauM, BCTaeT BONPOC 0 BeIGOpe juis 3TOH LenH Haubosee MOMXO/AIIEro
A3BIKA NPOrpaMMUpoBaHnd. Bo MHOTHX ciyqasx TaKoH BelOOp JomnycKaercs
OYeHb MPOCTHIMH «3EMHBIMH» (AKTOpAMM — JONYCTHMOCTBIO TOTO MJIM
HHOTO TPAHCAATOPA M YMEHHEM COCTABIIATH MPOrPAMMbI HA IAHHOM A3EIKE.
Ecinn, onaxo, B pacnopsKeHUH TOIB30BATENA HMEETCS JOCTATOMHO GOJib-
moif BEIOOP A3LIKOB MPOrpaMMHPOBAHHA, TO CAEAYET YYHTBIBATEH CIELYIO-
e 00CToATENBCTBA:

— HasHaueHue paspabateiBacMoil MPOrpaMMEI — HYMHA JIH OHA Bpe-
MeHHO WmM OymeT HCIONL30BAaTHCA NOCTOAHHO, IUIAHHPYETCH NI Hepena-
BaTh €€ APYTHM OpraHusauuam, GyayT nu paspaGarThlBATLCA €© HOBBIE pe-
CYpPCHI;

— 1pebyeman cxopocTh paboTsl NPOrpaMMEel, COOTHOLICHUE €€ IHAJI0-
FOBBIX M BHIYHCIIMTE/ILHEIX KOMIIOHEHTOB;

— OXHMIAEMBI pasMep MpOrpaMMel — MOMKHO JH OY/IET ee co3aaBats
KaK eHHOE LEI0e WIH npuaeTcd pasbHBaTh HA OT/E/NbHBIE B3aUMOMIEHCT-
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ByHOILHe MOuynH, Tpebyercd MM MHHHMH3IHPOBATH PAa3MEp NAaMATH, 3aHH-
MaeMoil IporpaMmoii Bo Bpema paboTs;

— HeobX0AMMOCTE CONpAiKeHHs paspabaTeiBacMOli NpOrpaMMel ¢ IpY-
HMH NIAKeTaMH H NPOrpaMMaMi, B TOM HHC/IE COCTABAEHHBIMH Ha JPYTHX
A3BIKAX MPOrpaMMHPOBAHNS;

— NpeayCMaTPpHBACTCA JIH BO3MOXHOCTD HCPEHOCE npur‘pamm Ha npy-
rie Tans K,

— OCHOBHBIE THITH JIAHHBIX, C KOTOPEIMM TIPHETCA MMETH IE10, Heob-
XOIHMOCTS TIOJLACPKKH paboThl ¢ AeiiCTBHTENEHEIMH YHCIAMH, CTPOKAMH,
CIHCKAMH 1 APYTUME THIAMH CTPYKTYD;

— XapaKTep M YPOBEHb HCIONB3IOBAHMA ANNAPATHBIX CPEACTB — AHC-
Iies, KIaBHaTyphl H Ap., HEoDXOAUMOCTE B CHELHANBHOM MPOrpaMMHIpO-
BAHUH HEROTOPLIX QyHKIMI 11 paBoThl € BHELHUMH YCTPOHCTBAMIE,

— BOIMOXKHOCTE M 1EnecoobpasHOCTs MCNONL30BAHHA HMEHOIIHXCH
cTanfapTHLIX GUBIHOTEK ONPOrpaMM, IPOLELYP, BYHKIMIH, MOILYIEH.

Tak xax UeNBI0 HAYHEHHA JAHHOTO MaTepHana ABJACTCA HCTIONLIOBA-
HHE OJIHOIO H3 A3BIKOB NPOrPAMMHPOBAHKA JiA paspaboTKH NPOrpaMM no
MHEPOIPOLECCOPHOMY YIIPABICHHIO H KOHTPOJIIO CHCTEM Kele3HOO0poH-
HOIT 8BTOMATHKH, TENEMEXAHHKH M CBAIH, TO K BHIOOpY A3BIKOB IpOrpaM-
MHpoBannA gobasnnioTes ewe pan tpeGosanuii.

Tax kak cHCTEMBI ABTOMATHKH, TENEMEXAHHKH 1 CBA3N 00ECNEYHBAIOT
0€30MaCHOCT JIBHKEHHA TOE3I0B, TO K HHM OPEILABIAIOTCA 0COOkIe HecT-
KHe yenosusa. Bepoarnocts 0TKAa3a B ycTpoficTBax TAKHMX CHCTEM JIOJDKHA
OBITH O4EHDb BEICOKOIT, HATIPHMED, B CHCTEMaX JKele3HONOPONHOI ABTOMA-
THKEH H TENEMCXAHHKH JUIA BIJIOYCHHUA Ha cBeTodope pa3pelatouero ori
[IPOBEPAIOTCA PAJ| YCIOBHIH, H TOILKO [PH BBIIOJNHEHHH JTHX ycnosuit Mo-
eT OLITh BIUIOYEH PA3pemaomii oroms, no3sBoNAOMHii Moe31y Ipocie-
J0BATh 10 YHaCcTKY, & KaKJI0E YCJIOBHE 3T0 OT/ENbHBIl CAMOCTOATE/IbHBIL
MOZYIIb H IPH 3TOM BCE MOV B3aHMO3ABHCHMEL.

OCHOBHAA NPOrpamMMa COCTABIAETCA 13 HPOLEAYp H MOJyJIeii, 1 fepej
TEM KaK BRLIATL HA HCHONHUTEAbHLIL OpraH ynpasnfiolHii CHIHAN OHA
NOIDKHA BbITH MHOPOKPATHO NPOKPy4eHa, T.¢. Ao/kHa paboTars WHKIHYHO

HEM BBILIC MACTOTA LMKIA TeM HAjexnee OymeT BLaH YNPABJISIOUIHI
raan. Kpome atoro mporpamma J0IBKHA COCTOATE U3 JBYX vacreii: cra-
HeCKOH 1 junamieckoii rpadukn ana usobpaxenin palors crcTem
STOMATHKI I TENCMEXAHNKH, 4 TAIOKE TOE3HOT CHTYALHH HA y1aCTKe.

Jli CTHIKOBIKH KOMITBIOTEDA C HATIONBHEIMIL YCTpOICTBAMI YaCTh TPO-
IPAMMEL A0/DKHA GEITh COCTABACHA Ha accembepe.

Beem atim tpeGosaniam COOTHETCTBYET A3LIK MPOrpaMMHPOBAHHA
Borland Pascal, no paspaGoTunkm Takux cucrem MOryT BRIOpPaTh U 3THX



uenei | Apyrde A3bIKH NpOrpaMMHpPOBAHHA YIOBACTBOPAIOIIHE BBHILIECHS-
NOKeHHBIM TpeboBaHMAM.

1.2. Crangaprsi Ha pa3paboTKy NPHKIA/IHEIX
APOrpaMMHEIX CPEICTE

Ilpu co3pannu npuknajgHerx cuerem Ha [IK Gombimas wacts npo-
IPAMMHRIX MOJyNeil COCTABISETCS HA A3BIKAX BHICOKOro ypoBHa (SIBY).
Hmeerca HeckonbKO BAPHAHTOB OPraHM3ALHH HX B3aHMOJEHCTBHA, OCHO-
BaHHBIX Kak HA cBoiicTeax SIBY, tak u na ocoGeHHOCTAX ONMEPAlMOHHBIX
cucTeM. JJOBONEHO YACTO BOSHHKAET HEOOXOAHMOCTS B IPOrPAMMHPOBAHIH
ManIMHHO-3aBHCHMBIX HacTeil Ha A3mike accemGnepa win MaxpoaccemOie-
pa, B CBA3M C YeM BCTAET 3a/lada OpPraHM3alvH B3aHMOMCHCTBHA NporpamMm
Ha SIBY ¢ nporpammamu na accembnepe.

Ilpu npoexrnpoBanun DONBMIONR NPHIUIANHON CHCTEMBI C CAMOIO Ha-
Hama HBOGXO,HI!MO PELIHTE HECKONBKO MNPHHIHITHAIEHEIX BONPOCOB, Ka-
calomMxcsa obmell CTPYKTYphl CHCTEMB! W crnocofa BIaHMOAEHCTBHA OT-
JelBHEIX KOMIOHEHTOB. B uacTHOCTH, NOJGKHE! OBITE ONpedeNncHEl cie-
AYIonHe XapaKTepHCTHRH:

A. CocTtas HCXOJJHOIO TEKCTa MPOrpaMM, KOTOPEIH MOXKET NpeiCcTaB-
116 coboii:

Al) enuuniii rexet ua SIBY uim na accembnepe;

A2) orpensHnie TekcToBbe MoaymH Ha SIBY win Ha accemGuepe, Ko-
TOpEIe COCTABJIAIOTCA HE3aBHCHMO H, BO3MOMHO, AaXKe pa3HbIMH JIIOABMH.

B. Crpykrypa MCnonHseMoil NpOrpaMmel, KOTOpas MOET NpeiCcTaB-
1aTE co0OH:

Bl) emuuetit MOIy/s, MONHOCTEIO 3arpyKaeMblii B ONEPATHBHYIO Na-
MATE NPH 3ANYCKE CHCTEMBI;

B2) HECKO/IBKO CErMEHTOB, 3ArpY)KacMbIX B ONEPATHBHYIO MAMATH TI0
Mepe HeoOXOMUMOCTH € YACTHYHBIM B3aHMHBIM NEpeKphiTHeM (HanoKe-
HHEM JIpyT Ha apyra);

B3) pesnientiyio 4acts, 3arpyKaeMyio B ONEPATHBHYIO NAMATh B Ha-
yaJle ceanca, H O/IHY Wil HECKOILKO HEPEe3HACHTHEIX YACTEH, 3arpysKaeMuIx
B ONEPATHBHYIO MAMATE 10 MEpe HEOBXOAUMOCTH,

B. Cnocob xpanenia ganusix, ¢ koropeimu paGoraer cuctema. OCHOB-
HBIE BAPHAHTL! XPAHEHHA:

B1) Bce jaHHble PACHONATAIOTCS B OJHOM (haiine;

B2) paunsie pacnpejieneHs: o HeckonskuM daiinam.

Pasnuuuele coueTanus YKAIAHHBIX XapaKTepHCTHK NpHBOAAT K I10-
CTPOEHHIO HPHINIAAHBIX CHCTEM, KOTOPEIE MOTYT OINMYATLCH OYEHb CHIIE-
Ho. Bapuantel A BmmaioT Ha cnocof u kauecTBo paspaborku. Bapuautsl B



OKA3KIBAIOT KPHTHYECKOE BO3JCHCTRHE HA ONEPATHBHEIC XapaKTEepHCTHKH
cucTeMs! — 06BeM Tpebyemoil namaTH i GnicTposeiicTue. Bapuants B, ¢
O[IHOIH CTOPOHEL, BIMAIOT Ha ORICTpOAcHCTBHE MpPH JOCTYNE K NAHHBIM, C
leyl"(}i'! CTOPOHBI — Ha XapaKTep MCNONb30BAHHA H IKOHOMHID BHEIIHEH
TIAMATH.

PaccMOTpHM HECKONbKO TPHEMOB pealH3allMH YKASAHHBIX XapaKTe-
PHCTHK [PH TIOCTPOSHMH NPAKIAJHBIX CHCTEM.

1.2.1. CrpyxrypupoBanie nporpamMm Ha ypoBHe
TEKCTOBBLIX MOy ekl

Mpocmete npozpammer. Cawmslii npocToi criocob paspaloTKH TPO-
rPaMM He TpeToNaraeT MPHMEHEHHS KAKHX-IH00 NPUEMOB JCICHHA HX Ha
MOJIY/TH ITH Ha CermenTsl. JUIf COCTABNCHUA TAKOH NPOrpaMMEl ODBIMHO
HCIIONL3YeTCA TEKCTOBLIH pejaKTop obulero HasHaueHHA WIH PENAKTOP,
BCTPOEHHBI B CHCTeMy (Kak, Hanmpumep, B A3blke BellCHK WIH B CHCTEME
nporpammiposanua Turbo Pascal).

Ipocreiinran nporpamma ma Tlackane, newaraiomas Ha 3KpaHe CIIOBO
«Helloy, Moxer Beirnaners caeayomuM obpasom:

PROGRAM Test;

BEGIN

WRITELN ('Hello');

END.

Bosnee cnosible NporpaMMel BRIOHAIOT ONMCAHUA THIIOB AAHHBIX, TIE-
PEMEHHBIX, KOHCTAHT. Bacweiiummn komnouentamu mporpamm Ha ABY
ABIAIOTCA MPOLEAYPH! M (yHKIHK, KoTOphie ofecneunBaloT CTPYKTypH3a-
LMIO NPOTPAMM HA YPOBHE HCXOMHIX Texcros. Tak, Hanpumep, oOwWAd
CTpYKTypa nporpamums! Ha [Tackane MoxeT HMETb BHJL:

PROGRAM mna-nporpaMMe! (napaMeTphI-POrpaMmat);

<onucanua ruobansHeX 06BEKTOR POrpaMMBI-

THIIOB JIAHHBIX, EPEMEHHBIX, KOHCTAHT>

PROCEDURE P1 (napametprl npoueaypst P1);

<onucauus nokansHbIX 06seKToB npoueaypr P1>

BEGIN E

<TI0 npoueayps P1>

END;

PROCEDURE P2 (napamerps npoueaypst P2);

SONHCAHHA JIOKANbHEIX 00BeKTOB npouenypst P2>
BEGIN

<TeJ10 npouenypst P2>

v



<HAYano Teja NporpaMMe=

... P1 (...);... {oBpamenue x P1}

...P2(...); ...{| obpamenne k P2}

<KOHell TeJla NPOrPaMMBI>

END.

B 3T0M TEKCTE MOKHO BhIICAUTE TPH OCHOBHEIX KOMIIOHEHTA:

® 3ar0J0BOK NPOTPaMMEl — Ha3BaHKE, CIHCOK NapaMeTpoB, ONHCAHHA
THIOB, I100ANBHBIX TEPEMEHHLIX, KOHCTAHT;

© ONHCAHHA NPOLERYP — HX 3aroJOBKM C ONHCAHMAMH NAPAMETPOB H
TENA, COCTOAIIHE H3 BHIPAXKEHHIH;

© Tej0 NpPOrpaMMbl — [IOC/IENOBATENBHOCTE BEIPAKEHHH, Cpeiln Ko-
TOPAIX BCTPEYAIOTCH 0OpalienHs K OnpeieNeHHEIM BEIIIE NPOLEeypaM.

Taxum 006pa3oM, CTPYKTYpH3aLMA NPOrpaMMel HA YPOBHE HCXOIHOIO
Texcra obecneynpaercsa Giarosapa o)OPMIICHHIO OT/IC/IBHBIX YACTEH anro-
PHTMOB B BHJIE IPOLIEAYP H MOCHEYIOMEMY BEIZ0BY 3THX MPOLEAYP B Tele
nporpamMmel. Bee Heobxomumeie cBA3u Mexay (JOPMANBHEIME 1 (paKTHHEC-
KHMH NapaMeTpaMH MpoLeAyp YCTAHABIMBAIOTCH TPAHCIATOPOM JaHHOIO
A3EIKA MPOTPaMMHPOBAHMS.

1.2.2. TexcroBas NOACTAHOBKA MPOrPaMMHBIX
Moayeii

PaccMoTpeHHRI BHIE MOAXOJ MO3IBOMAET CO3NABATH HpOrpaMmel,
TEKCTHI KOTOPHIX MPEACTABIAIOT co60i eIMHOE LeN0e i XPAHATCH B OT/AEb-
HbIX MACCHBAX HA BHEIIHHX HOCHTEIAX.

O,B.H.H H3 NPpHEMOB HENEHHA HCXOMHOI0 TEKCTa nporpaMMel Ha OTHeIE-
HbIe YaCTH COCTOMT B MCIIO/NL30BAHHH MeTOia MakporeHepauu. B rexer
[IABHOH MPOrpaMMBl BBOJIATCA CNELHANBHBLIE BRIPAMEHMA, YKa3bIBAIOILIHE
KOMTIMJIATOPY HA HeOGXOIMMOCTh BKMIOYEHHS B HEE TEKCTA JPYIHX MOY-
neii. B cucreme mporpaMMHpOBaHHA Ha ocHope Ilackans «BIIIIOYEHHE»
TekcToBoro (aitia MLPAS B nporpaMmy OCyMECTBISETCA C [OMOIIBIO
BRIPAXCHHA BHJIA:

{$INCLUDE: 'M1.PAS'}

BO3MOXKHOCTE TEKCTOBO# 10/ICTAHOBKH 103BOJIAET NPH BBOIE (pefak-
THPOBAHMH) HCXOJIHBIX TEKCTOB NPOIPAMM HMETH JIENIO C OTHOCHTE/BHO He-
GonbHMH (JPArMEHTAMH TEKCTa, KAKMIBIA M3 KOTOPLIX COIEPIKHT Ompe-

JEeNEHHYIO rpynny (yHKIHI.



1.3, Paztensuo koMumanpyemuie Moayan u Gubnnorers
npoueyp

B paccmoTpenHoM BRIE METOJE COCAMHEHUE TEKCTOB OTACALHBIX
MOAYIell IPOMCXOANT B CAMOM HAYaNe Npouecca TPAHCHALMH — MpH Mak=
PONOACTAHOBRS; OCHOBHAA e pabora TPAHCIATOPA MPOH3BOAMTCH HAM
nonHoCTs0 coGpanusm TexctoM. Ecnu coctasnennas Taki obpasoM npo-
PaMMa BEMHKA 110 0GLeMy, Ranpumep, coepiut or 500 no 1000 u Gonee
CTPOK, TO NPOLECC TPAHCIMIIHA MOXKET 3AHHMATH JIOBOJIBHO MHOIO BpEMEHIL =
70 HECKONBKHX MIHYT, 9TO BECHMa OGPEMEHMTE/IBHO NpH HHTCHCHBHOI
OT/IA/IKE, KOLAA NMPHXOMTCH ¥ACTO BHOCHTH HeOO/IBIINE HIMEHEHNS B HC-
XO/IHBIC TEKCTH! H BHOBb TPAHCAMPOBATH MPOrPaMMYy.

YroOsr nabexars yKka3auHOro HeAOCTATKE, IPHMEHSETCH Apyroii moJi-
KO K MOCTPOCSHHIO GONBIINX NPOrpaMM — COCTABICHHE OTAEILHBIX MO/LY-
Zieii, KOTOphIe TPAHCAHPYIOTCH COBEpIICHHO HE3ABHCHMO APYr OT ApYyra i
JOMFHEl CBA3LIBATECA NHIIG HA CTAAMH OKOHYATElbHOro (opMHpOBAHHA
HCTOMHASMOI{ IPOTPAMME! B MALIHHHAIX KOJIAX.

Ha s3sixe Tlackans juist oprasusauuy MOAYNs HCNOJNB3YCTCH CIOBO
UNIT.

Mo dya b mana UNIT. Moayns una UNIT, kotopstii MOKHO Ha3BaTh
HHaYe «DIOKOMY, OMUCKIBAETCH C MOMOILBE) ABYX KOMIIOHCHTOB. Opus 13
HIX — peanusayus GAOKA — COREPAUT TeNa MPOLERYp H BCIOMOTATEIBHEIS
THITBL, NEPEMEHHBIE H KOHCTAHTHL. [Ipyroii KOMIIOHEHT — onucanue Gnoxa,
Wit unmepgetic, — COIEPIKHT ONUCAHMA THITOB, NMEPEMEHHBIX H KOHCTAHT, a
TaiKe 3arooBky npouenyp (6e3 ux Tenm), KOTOphie MpeAHA3IHAYCHBI AILA
HCTIONIBI0BAHNA B APYTHX MOAYAX H B TIaBHOI nporpamme. B nurepdeiic
0i0Kka BRLIOYAETCA OBIII CHHCOK HMEH YKa3aHHbIX OGHEKTOB, YTO ALNACT
HX (BHAMMBIMHY 13 IDYTHX MOJYIEi.

[pusep peamusauuu Gnoxa P2.PAS:

—  PeanpmamsGnoxaP2PAS 0§
IMPLEMENTATION OF P2;

PROCEDURE get_key;

BEGIN

fﬁmo npouenype get_key>

SONHCAHNA I TeNa APYIHX NPOLeyp>

BEGIN END.

Hutepdeiic atoro Gnoka mower umers CIHEYIOUINI BILL:

{____ Wurepdeiic Gnoka P2.INT }
INTERFACE;
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UNIT P2;

(get key, key descr,... <nMeHa ApYrHx Hpoueayp= ...J;

TYPE key_descr= RECORD scan_code, ascii:byte end;

PROCEDURE get_key;

<3arQIOBKM JPYrUX Npouesyp Aannoro buoka>

Henonssopanue o6bextos moayua tuna UNIT B raasHoi nporpamae
Tpebyert, Bo-NepBLIX, BIIOYCHHSA ero nuTepdeiica nepes 3arooBKOM Ipo-
rPaMMBEI; BO-BTODBIX, YNOMHHAHHA MMeHH OGroka cpasy mocie 3arojoBka
NPOrpaMMBl, JULA Y€ro CIYKHT BhIpaKeHHE BHMA:

USES <uma 6noka>;

HauansHas 4acTh NPOrpaMmMel NpHOOPETaeT B PE3yNLTATE TAKOMH BHI:

{ I'nasxas nporpamma — PP.PAS 1

{SINCLUDE: 'P2.INT"}

PROGRAM PP (input, output);

USES P2;

3neck TekcTOBOE BKIIOYeHHe HHTep(eiica Gnoka P2 B mporpammy

PP.PAS ocyuiecTnseTcs ¢ NOMOLBK) PACCMOTPEHHOIO BBIIIE BEIDAKEHHS
$INCLUDE.

1.4. lesiepaunn 00beKTHBIX MOy I€il H 3arpy304HEIX
taiinos

B pesynsraTe KOMIWIAUMH OTACNBHBEIX TEKCTOBBIX MOJAYMHEil Mopos-
HAI0TCA TAK HaskiBaeMble oOBekTHbie moayn. Hampumep, ofpamenue k
Tpaucnaropy IBM-Pascal ana tpancnauum nexonuoii mporpammel PP.PAS
HMEET B

PAS1 PP;

PAS2.

OOBexTHBIT MOAY/Ib, KOTOPBIl MOPOMIAETCA MOCHE ABYX NMPOXOAOB
Tpaucnau (PAS1 1 PAS2), MoxkHo cumTats «nonyhaCpukaTtoM» — Kyc-
KOM MallHHHOIO KOJa, FOTOBBIM K MPEBPAIICHHIO B 3arpy3ouHsii daiin.
OOBexTHBIA MOAYAL 3aHOCHTCA B 0coOLIi (aiin, KOTOpOMY NPHAAETCH THII
OBJ. Cnepoearensho, [lackans-TpaHcnarTop ocyuecTsisier npecbpasosa-
Hue daitta Tuna PAS B daitn Tuna OBJ. Jia paccMaTpHBaeMOro Hamu
NPHMEPA ITOT NPOLECC MONHO HI0OPaIUTH CHEAYIONIEil YCIOBHOMH CXeMOil:

PP.PAS — tpancnarop — PP.OBI.
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Crenyromuii 5Tan cOCTOMT B npeofpaioBaHHH COBOKYTHOCTH OTACIE-
HbIX 00BEKTHEIX MOLy/Ieii B 3arpysoussii (aiin, T.e. B daiin Tana EXE mm
COM. 3T0T NpoLece HAILIBACTCH CRA3BIBAHMEM ODBEKTHLIX MOXYNEH HWIH
cBopxkoii 3apaun. CoOTBETCTBYIONIAN cXeMa npeobpa3oBanHHa:

PP.OBJ — PP.EXE umu PP.OBJ —PP.COM.

Jaunsiit oTan peamasyercs CreuManbHON CHCTEMHON NPOrpaMMOk
LINK, K0TOpyio HaskIBalOT pefjaKTopoM CBA3eil Wi KoMmoHoBIHMKoM. TIpH
ofpawennn x LINK ykasusaorcs Bce oOBeKTHHIE MOLYNH, KOTOPEIE
AomkHE! GHITE 06BbEMHERE! B 0BLIYIO TIPOrPaMMY; YKaSEIBACTCH TAKIKE HMA
taiina ¢ pesynsTupyomeii nporpammoit, umsa daiina ¢ mucTHETOM (Heoba-
3ATe/BHBIA mapaMeTp) M ums (aitna ¢ Gubauotexoii npouenyp. Ilpumep

obpamesns x LINK ana cessssanms MOpyneii, OTTPaHCIHPOBAHHBIX C
[Nackans:

LINKPP+P1+P2, PP, PP.LST, PASLIB.LIB

l N\ r A N > N e

ObnexrHEE 3arpy0uHsii  daiin-nueTuHr GubmoTexa
MOZTyIH daitn npouesnyp

L.5. Bubanorexn o0beKkTHBIX MOAY €

Opun u3 cnocoboB odiopMiIeHHs HE3ABUCHMEIX 9acTeif NPOrpaMMel
COCTOMT B cO3fiaHMH OHMOIMOTEK 0OBEKTHRIX MOAYNEH, KOTOpHIE 3aTEM
MOJKHO BKIOUATE B (hOpMHpYyeMylo 3azauy Ha ctamuu cBopkn. i dop-
MHPOBaHKA OHONHOTEKH OOBEKTHRIX MOJyneii CHYKHT BCIOMOraTe/bHAf
nporpamma LIB, xotopas nospoaser co3sars HoByi0 ODHOAHOTEKY HIH MO-
IONHHUTL CTapylo OubnmoTexy mpouemypami, KOTOpHIE H3BIEKAIOTCA H3
OTTPAHCAHPOBAHHEIX 3apaKee OOBEKTHRIX Momyeil Wit u3 apyroii 6uG-
smorexy, Obumii Bup ofpantenns k nporpamme LIB:

LIB <crapan —6ubnnorexa> <pasmep-CTPaHHLbI>
<oneparun>,
<thaiin-c-THCTHHIOM>, <Hopad-OndmHOTEKA>

Ipn obpawenun k LIB Moryr ykassisatsea HMEHA CTapOii H HOBOJ
Oubmiotex. Pasmep crpanmue (= 16,32, ... 512) sanaer semruuny Gydepa
A 00Mena; 910 HeoOasaTeabHELT napaMerp. [JaBHELe NeiiCTBHA 3aAI0TCH
onepatusyu. Onepauia MOKeT HMeTh CllefyIon(ie pasHOBHAHOCTH (mm —
HMA MOTYA):

+ mm {goGasnenne Mogyns 8 GuGmuorexy},

- mm {ynanenne Moyns u3 6uGnuorexnu},
* mm {u3snedenne Moayns 13 Gudnmorex},
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- + mm {3amena Moy B Gubnnorexe},

-* mm {u3BIEYEHHE MOYIIA C YHANCHHEM} .

Ilpumep obpamenns k LIB:

LIB OLDLIB +P2, NEWLIB

Takoe ofpallieHue BhI3biBaeT cosjganue HoBoi Gubanorekn NEWLIB
u3 crapoii OLDLIB ¢ nobasnennem o1ae1bHO OTTPaHCAHPOBAHHOIO MOAY-
na P2. ITocne Toro kak OmbmMoTeka cosjaHa, JOCTATOYHO YMOMAHYTH €€
HM$ [IpH CBA3KIBAHMH OGBEKTHBIX MOjy/eil B eAHHyI0 mporpammy. OBpa-
1enne K GHOIHOTeYHBIM NPOLEAYPaM B MIABHOM NPOrPaMMe HIIH B JH00OM
JipyroM Momyine TpebyeT UX yNOMHHAHMA B HAaule NPOrpaMMEl ¢ yKasaTe-
nem EXTERNAL, — Tax e Kak W B cify4ae HCIONb30BAHHA MOMYNEH THIA
MODULE. Ilpu 5ToM HeoOX0AHMO NOMHHTE O COTJIACOBAHHH THIIOB Mapa-
METpoB OHONHOTEYHBIX NpOLEAYP H (YHKIHIL

Kasxias cucTemMa NporpaMMHpoBaHus 0BBIKHOBEHHO HMEET COOCTBEH-
Hy10 GHOMHOTeKy cTaHiapTHIX npoueayp/gynxuuii. daiisl ¢ GubHoTe-
kamu ra [Mackans- U cu-TpanciaTopos o0braHo HMeroT THI LIB. D1n daii-
JIBI YKA3BIBAKOTCA HpH 00palmeHHH K KoMnoHosmuky nporpamm LINK.

Hrak, Beck nmpolece TPaHCHAUMK CKIabiBaeTcs, B 0DIWEM ciyyae, H3
CNSMYIONIHX CTAIHH:

— (JOpMHPOBAHHE TEKCTOBBIX MOAYIEI (C HCIIONB3OBAHUEM TEKCTOBOH
NOACTAHOBKH);

— CHHTAKCHYECKHI aHanM3 M Bhyiaya omHOOK, HAMIEHHBIX TPAHCIA-
TOPOM B TEKCTE MPOrpaMMEl;

— reHepanms 06BeKTHEIX MOTYNeH B MAITHHHBIX KOJIax, ONTHMHIAIHS;

— chopxa W3 OOBEKTHRIX MOAYIEH HCIOMHAEMOrO KOMIA MPOrpaMME!.

OTHIONB HEe BO BCEX CHCTEMAX NMPOTPAMMHPOBAHHA MPHCYTCTBYIOT BCe
ot craguu. Hanpumep, B nomynsproii cucreme Turbo Pascal ve mogaep-
JKHUBAETCA pasfienbHas xommwnanua mopyneit. Kax cnescrsue, ornagaer
NOTPeOHOCTH B HCIONB30BAHMH pelakTopa chaseil. 9To BOAMOXNKHO Gnaro-
napa Tomy, uto B cucteMe Turbo Pascal TpancnaTop noposiaer cpasy Hc-
nonusemslii koi u paGoraer ouens GoicTpo. D10 BechMa NpPHBJIEKATENbHAS
9epTa JUIA MHOTHX MOJb30BaTeNneil, HeCMOTpPA Ha OTCYTCTBHE Pa3jie/bHOM
KOMIHJIALHHA MOAYJIEH.

BonbinieTBO TPAaHCIATOPOB MMEIOT HECKONBKO haz WM npoxodos,
NpeHAIHAYCHHBIX JUIA BRINOJHEHUs cneuuduyeckoil paboThl HAL MONHBIM
TexcToM nporpammsl. Tak, B cucreme IBM-Pascal TpaHcmaTop AByxnpo-
XouHblii, a B cucreme C86 — ueTHIPEXIPOXOHBLI.

[Tomumo dasel CHHTAKCHYECKOrO AHANM3a M IeHepauuH 00BLEeKTHEHIX
MOJyneii, yacTo oTAensHO BhAensercsa (asa ontumusanun. Yem Gonbiue
TaKux (pas, TeM J0/BIIE HAET NPOlUECC TPAHCIALIMH, HO 3aTO Pe3y/IbTHPY-
101asn nporpaMma nogyyaercs Gonee kadecTBEHHOI.
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PACCMOTPEHHEIE NIPHEMBI [03BOIIIOT NMPH COCTABJICHHH ucxwrﬂbﬂf
TEKCTOB MPOrPaMM HMETh [EI0 C HECKONMBKHMH OTHOCHTE/IBHO 2BTOHOM
HEIMH KOMIOHEHTAMH, KOTOpEIE CODMpaloTCA BMECTe 1HOO B Hayane mpo-
uecea TpaHCHAImK (TexcToBoe Biunodenue), mubo npu cbopxke ucnoml;ﬂ-
MBIX [POTPaMM (MCIONB30BAHHE Pa3ieibHO KOMITHIHpYEMBIX Moaynel H
Gubnnorex npoueayp). Bnarosaps TakoMy MeTOAY MPOrPaMbl CTAHOBATCA
Gonee ypoGHuME Ui anamk3a 1 MomuKauuy. Kpome TOro, nosBIAETCA
BOIMOKHOCTh HECKOJBKMM NPOrpaMMHCTaM ydacTBoBaTh B pa3paboTke
OJIHOI CHCTEMEI, KEXAKI K3 HMX MOKET 3aHHMATHCA CBOMMH MOYJLAMH,
TIPH YCIOBHH, MTO 3apaHee OroBOPEH! (COMJIALICHHA O CBAIAXM, BIJIO-
YROIHE HMEHA H CNI0co0H! 0GpaleHHA K NPOLEAYPaM, BXOAALIHM B pai-
Hele Monymu. Haxomen, pasnenbias koMrunsums MO3BONACT cobupatb
NPOrpaMMEL H3 MOZIY/IEH, COCTABNEHHLIX HA PA3HBIX A3BIKAX nporpamMMiMpo-
BaHHA, NPH YCIOBMM, 4TO COrnacosaHnl cmocofel nepepau H 0BpaboTKH
NAPAMETPOB Npouenyp  dyHKumit.

1.6. Peanm3anms cerMenTHpPOBAHHbIX NPOTrpamMm
€ mepeKphITHAME

PacCMOTPEHHEIE BHILIC METOMIE CTPYKTYpHpOBAHitA ofecneunBaioT He=
3ABHCHMYIO Pa3paboTKy OTJenbHbIX yacTeil NPUKIAAHOH CHCTEMBL OaHAKO
MOIYUAEMELIl B PE3yIbTATE HCMOMHAEMBIT IPOrpaAMMHELIL KO npescTasaier
cooil enunblit Gaili, KOTOPHI NPN BEI30BE NPOrPAMME! AOMIKEH rioaH0"
CTBIO PAIMECTHTHCA B ONEPATBHOI MAMATH. DTO JANEKO HE BCEraa YCi-
paHBacT paspaGoTuikon cicrembt. HeoBxomumer crocofsl aenciit HpO-
TPaMM Ha TAKHE YACTH (CezMennibi}, KOTOpble MOI/I Ghl OCTOAHHO HANO®
AUTLCA BO BHEIIHE!i NAMATI H 3arPy/KATECA B ONEPATHBHYIO NAMATE JIHILIE
110 Mepe Heo6XOAHMOCTH.

B pamkax passutoii cicremst nporpamaupopanisi, Gasnpyromeiica Ha
HILIKE BRICOKOrO ypoBHs Thna [lackans, opus u3 pncnpocrpnﬂe}im’“
HPHEMOB TAKOrO JIENIeHI NPOrpaMM HA YACTH OCHOBAH HA CO3AAHIM NEPe
Kpolsaiowuxcs (o8epreiinbix) ceamenmos. [Ipu TaKom MoaxXoie nporpamMma
COCTABIETCA H3 OTACHBHEIX KYCKOB, KOTOpBIE BO BpeMsA paboTsl MOTYT 110
MEPE HEOOXOIMMOCTH 3ATPYIKATECA B ONCPATMBHYIO MAMATH W HACTUIHO
HAKNANRIBATLECA APYF HA ApYTa.

CermenTs! xpanstes Bo BHemueil namaTi (Ha aucke) M oMb OAHH H3
HHX — KOPHEGOU — HAXOJNTCSA NOCTOAHHO B onepaTHBHO nanaTi, Koraa B
KOPHEBOM CerMeHTe NpoucxouiT obparueHue K npoueaype, Teno Kﬁ‘l‘opoﬁ
HAXOAUTCA B O/HOM 3 OBEpIEHiHLIX CErMEHTOB, OTCYTCTRYIOUINX B AQHHBIH
MOMEHT B ONEPATHBHOI NAMATH, NPOHIBOANTCA ero 3arpysKa ¢ BHEIIHETO
Hocurenst B O3V, TIpu arom Bee caasy MEHY YACTAMI KOPHEBOrO CErMEH-

14



T4 W TONBKO YTO 3arpyeHHbIM CErMEHTOM HAYMHAIOT BRITJIANETh TAK, KAK
ecni OBl OHM COCTAB/IAIA C CAMOr0 HAYaIa eiuHYyI0 nporpammy. Touso Tak
e MPOMCXOAUT MO Mepe HEODXOAMMOCTH 3arpy3Ka APYTHX CErMEHTOB M3
BHEIIHEH NAMATH.

CermenTs! MOryT GhITh CBA3aHBI B CAONKHEIE AcpesoobpasHble CIpyK-
Typsl M TIpH 3arpy3Ke pasMemliaTscsl B OMNEPATHBHOMH HMAMATH TaK, 4To6Hl
HauGonee 3 heKTHRHO, HCMOML30BATE BLUICNEHHOE [[POCTPAHCTBO.

Tak, nanpumep, B cucteme Turbo Pascal MoixHO 00BABIATE OBepieii-
HBIC NIPOLIEAYPEL, TENA KOTOPRIX MOCIe TPaHCIALHH nonagarwT B COOTBETCT-
ByIouue oBepieitsie Qaiinpt. IIpuMep Takoro oOBABIEHILS!

PROGRAM PP (input, output);

OVERLAY PROCEDURE PI;
BEGIN

<teno npoueayps! PI>

END;

OVERLAY PROCEDURE P2;
BEGIN

<teno npouenypst P2>

PROCEDURE P3;

BEGIN

<rejlo npouenypet P3>

END;

OVERLAY PROCEDURE P4;

BEGIN

<relno npouenypnl P4>

END;

BEGIN

(Teno nporpammel PP)

END.

Tparcnauua Takoil NPorpamMMel NPUBEET K CO3AaHHIO TPEX NEpPeKphl-
BAIOHIHXCH CEIMEHTOB!

PP.COM

PP.00O

PP.001

Tepestii 3 wix — PP.COM — cooTBeTCTBYET rlaBHoOit NporpaMme, 1pa
npyrux cermenta — oBepnefinie. [lpm oromM no mpaBmmaM cucTeMEl

TurboPascal npouenype: P1 n P2 nonanyr B cerment PP.000, nockosnsky b
HCXOAHOM TEKCTE HX OMHCAHMA CJEAYIOT OJHO 32 JIPYTHM.
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Ipoueaypa P4 oxaxercs B0 BTOPOM OBepneHHOM CErMEHTE — PP.001.
Taxoe pasnenenne oByciI0BIEHO TeM, 4TO onucanHe P4 OTJIENIEHO OT OmH-
CaHHii IBYX NepBhIX npoleayp BHYTpeHHei (e OBepIIeiiHOil) Mpouenypor
P3, Tonyunsimascs cTpyKTypa NPOrpaMME! MoxeT GrITh 0TOOpaKeHa cxe-
MOH, NPeACTaRNEHHOM Ha pHC. 1.

Kopueroii cerment PP.COM Osepneitaeti cerment PPO00
1
Kon nporpammu . ko npouenyps P

Kkop mpouesypst P2

Obnacts s osepneii-
HBIX CETMCHTOB

Osepneiinnii cerment PP.001

Koz nporpammr Kox nponeaypst P4

Puc. ]. CootHouienHe KOpHEBOTO H OBEPNEIHEIX CErMEHTOB.

OBnacte namMaTH, BHICAIEMAR B KOPHEBOM CEIMEHTE JUIA PA3MEIICHHA
OBEPIEHiHLIX CErMeHTOB, PACCUHTHIBACTCA CHCTEMOH aBTOMATHHECKH, HC-
XOAA H3 [UTHHBE! MAKCHMAIIBHOTO OBepAeiiHoro cermenta. Ilpoueaypst pas-
HBIX OBEPIICITHBIX CerMeHTOB, Hanpumep, P1 i P4, He MOTYT BBI3BIBATE APYT
APYra, TaK Kak COOTBETCTBYIONIHE MM CETMEHTBI HE MOTYT OHOBPEMEHHO
PAMEIATLECA B OneparuBHoH mamatu. Yem Ooiniue 4MCIO OBEPICHHBIX
CermMenToB, Tem Goibiue Gyner nponcxoanTs 0OMEHOB C BHELIHIMI HAKO-
TIHTENAMI, H paBoTa cucTems: GyeT 3aMeNATHCA.

Cilef1oBaTe/b 1O, IpIMEHEHHE NepeKPLIBAIONIIXCS CEIMEHTOB TPEOyeT
TWATEALHOrO NAAHNPOBAHKA, YTOOB! HaMIydlIHM 00pa’joM HCIOIL30BATH

BRLICJIAEMYIO ONEPATHEHYIO DAMATH | HPH ITOM HE CAHILKOM NPOHIPHIBATE
B ObIcTpOzeiicTRIM CitcTeMbl,

L7. Opramanus s3saumoeiicraus nporpamm

Bsaumopeiictsie nporpamism MOAyieii, pACCMOTPEHHOE B [PEikl-
AYINEM naparpade, 0CHOBBIBANOCH HA MEXAHI3ME BIAUMHOIO BBIZOBA MPO-
Leayp ani koukpetHsix ABY. Tpu s1os ripeanonaranocs, ¥To OTAeNbHBIC
MOJLY/IH XOTA ¥ pa3pafarsiBAIOTCA HE3ABHCHMO, HO AOCTATOYHO TECHO YB-
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3aHBl APYr O APYTOM, T.e. MMEIOT COrJIACOBaHHEIEC MPOLEyPHBIE HHTep-
(eiichl.

JlosBonbHO 4acTo, OfHAKO, BCTaeT Bonpoc of OpraHH3alHH B3aHMO-
JeHCTBHA NpOrpaMM, KOTOpPHIE COCTABIEHB! HE3aBHCHMO H K TOMY Ke Ha
PasHBIX #3BIKAX MpOrpaMMHpoBaHuA (Hanmpumep, cu H Ilackans). B atoM
ciy4ae Jii B3aHMHOIO BBI30Ba NPOIpaMM MOXHO BOCHONIB30BaTBCA Ipe-
puBanuamu DOS. Jpyroii yHHBepcanbHELT METOJ B3AHMONCHCTBHA — HC-
NONE30BAHKE MOANPOrpaMM Ha A3LIKe acceMbiepa, Yepes MOCpeAcTBO KO-
TOPEIX MOXHO HE TONBKO HMETh MPAMOM JOCTYI K annaparype, HO H Ocy-
LISCTBAATH MEPEAady NapaMeTpOB MEXIY pa3HEIMH nporpamMmanmi Ha SIBY.
PaccmorpumM Kpatko 0coOeHHOCTH YKa3aHHBIX METO/IO0B.

1.7.1. BzaumopeiicTBHe NporpamMm epes
npepeisanns DOS

B DOS umeercsa cneuHaJbHOE NPEpPHIBAHHE € AECATHYHBIM HOMEPOM
33 (wecrnanuarepuunsii Homep 21 H), sepes koropoe mobas npukinamHas
NpOrpaMma, MOKET MMETh JOCTYNl K BHYTPEHHHM (DYHKLHMAM OIIEPALIHOH-
HOil cHCTeMBl. B MX YHCIO BXOIHT HECKONLKO (JYHKLIHI, € IOMOIIEIO KOTO-
PBIX MOXeET ObITh OpraHH30BaH B3aMMHEIH BEI30B nporpamm. Jagum kpar-
KOG OITHCAHME ITHX (YyHKITHIL.

@yuxuma 31 H (3nech cumpon H o3Hauaert, 4T0 YHC/IO SBIAACTCH MIECT-
HAUATEPHYHBIM) OCTAHABIMBACT JAHHYIO NPOTPAMMY H OCTABIAET €€ B
OICPATHBHOMN NAMATH PE3HACHTHOI, YTO JAeT BO3MOMKHOCTE 03/IHEE BHOBE
o6paTuThes K Hell Yepes COOTBETCTBYIOULYIO IMOYKY 6X004.

Oynxuus 4B H obecnieunsaer BHI30B (3arpysKy ¢ AHCKA H Hepexoj Ha
HcnonHenue) Apyroi nporpamMMel. Korna Bei3BaHHas TakuM oGpasoM npo-
rpaMma 3aKOHYMTCH, YNPaBJCHHE ABTOMATHYECKH BO3BPAILACTCH BhI3bI-
paBmeii nporpamme. Hmeerca Bapuant stoit Qymiuus, koraa dain Tonsxo
3arpy’KaeTcs ¢ JIHCKa, HO He HCMONHACTCA; 3TO HCHONB3YETCA UM 3aTPY3KH
MEPEKPBIBAIONIHXCA CEIMEHTOR NPOIPAMM HIIM 3arpy3Ku JaHHBIX.

Oyuxuus 4C H okanuupaer paboTaiontyio nporpamMmy ¢ 3achUikoii B
cicTemusli peructp AL koda sosspama. Dot kon moxer ObiTh BIAT M
NpOAHAIN3IHPOBAH  BLI3BABILCH NPOrpaMMOl, JMMA 4Yero HCHoALlyercs
Gynxius 4D, @ynxuua 4D nosponser BEIACHHTS, 110 KAKOH NPHYHHE OKOH-
Ynnack Be3BanHas nporpamma. Ipuuus Moxer GbiTh YeTHIpe:

— HOPMAJIBHOE OKOHYAHHE;
ommnnrs‘pmnmam none3oparenem kiasum Ctrl +
""\' ; & '). ALJ{J‘I O (
t-xomfanue B peaynhraie (haTanpHOI OLIMOKK BHELIHEro YCTpOoHcT-

I 1 -1',4”' 1
-1 Ly A

Wi asi b Ll min



— OKOHYaHHE B pe3y/isTate npumenenns Qynkuun 31, OYHKIHHE 48H
1 49 H nossongior cooTseTcTBeHHO 3anpocuTs y DOS onepaTHBHYIO Mia-
MAT [ii1s paboTs! mporpaMMst 1 oceobomuTs ee. PyHkuna 4A H mossonser
M3MEHITH (YMEHBIIMTE WK YBETUUUTS) BBUICACHHYIO NAMATE. YKA3aHHLE
(YHKIUHH JAIOT BOIMOKHOCTS NPHUKIAHOH POrPAMME PEryAHpOBATE 005-
€M 33HHMAEMOMH ONEPATHBHOMN NAMATH. IBY

BOJIBITMHCTEO Pa3BUTHIX CHCTEM NPOrPaMMHpPOBAHNA HA OCHOBE
ofecneunpaer ofparenne k npepszaram DOS uepes crenUaIbHEIC MPO-
uenypst. IIpH 3TOM B PErHCTPEI MHKPONpOLECCOpA 3ACKUIAIOTCS HEOOXOAH-
Mble napametpni. Tax, Hanpumep, B cucreme Turbo Pascal obpamenue K
npepsimatnio DOS ocyniectsiseres npouemypoii:

INTR (InterruptNo, Registers)

3nec mapametp InterruptNo: INTEGER — ueioe iecATHIHOE HHCIIO,
YykaspiBaiomee Homep npepuisanus. [lapamerp Registers — 370 CIHCOK 0a-
30BbIX PEFMCTPOB MUKPOIPOLECCOpa:

Registers = RECORD

AX, BX, CX, DX, BP, SI, DI, DS, ES, Flags : INTEGER;

END;

Ilpu obpamennn k npeprsamuo DOS Heo6xoMo CHAYANA 3AHECTH B
PEIHCTPEL HYMKHbIE 3HAYEHHS, 4 MOCHE 3aBEpIICHMA NPEPHIBAHHA H3 HHX
MOJHO HIBNEYL pe3ynrTaThl paboTst.

Kanoauiii 13 amix gsyxGaiirosbix pernctpoB COCTOMT (aKTiHeckH I3
ABYX oftHobaiiTorsix (nony)perncrpos. Hanpumep, apyx06aiitoBbiii perictp
AX cocrout 13 1eyx ognoBaitronsx — AH n AL, OnnoGaiitoBsie perucTphl
HCHONE3YI0TCA Ut nepeaayn mudhopmay 8 DOS. Taxk, nO NPHHATOMY B
DOS cormamenmo peructp AH cnyxur uin sapamns Homepa (yHKIHH,
BhI3bIBAEMOIT uepes moGoe npepriBane.

Ecnu, sanpumep, » npuisianoii nporpaMme NpHMEHACTCH NPCpLIBa-
Hie 21 H u yepes nero smssmacres ynxuua 4B H (sarpy3ka H 3a1YCK
Apyroii nporpammt), TO perHCIpE! 3aNOAHAIOTEA CASHYIONTM 00PasoM:

AH =4B — nomep srisssaesoft ysKms;

AL — npustax sarpysku nporpanimsi ¢ icnonsenuen (AL = 0) s Ges
Henonxenus (AL = 1);

DSIDX - nsa ykasamusix perucrpa cozepwar «umMHMbLD 1PEC
CIPOKI € paclumpeHnsIM uMenen aiiia;

ES:BX — asa omx PerHCTpa cojepikaT UMHHBI aupec yNpaBiis-
1OLEro Gioka 3anycKaeMOii NPOIPAMMEL, KOTOPEL A0JsKeH ObITh OOPM=
JIEH CooTBETCTBYIOMMM 0Gpasom.

HTO0LI NOKIORATECS YKATARKBIM METOJIOM JU13 OPFAHH3AILLH B3AHMO-
Jelicrann [pOrpamMm, or nporpaMmucta TpeGyercs Onpe/iencHHas npodiec-
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CHOHANEHAS II0/I'OTOBKA, B YACTHOCTH, 3HaHHe apxuTekTypsl [IK n DOS,
ymenue paboTath ¢ 3HAYeHHAMH PETHCTPOB H JIp.

Obnajanse 3THMH NPHEMAMH OTKPHIBAET AOCTYMN K MOIIHBIM CPE/ICT-
BAM YNpamjieHHs nporpamvami, Mcnonk3opanme pasHEIX A3BIKOB NPO-
TPaMMHPOBAHHA B 9TOM CiIy4ae Yxe He OyjieT NpenATcTBHEM J/IA CoYeTa-
HHs Pa3HYHLIX IIPOTPaMM B paMKax ojHoii npuinaauoii ciucremst. Kpome
Toro, uepes npepusanns DOS MoXHO HemocpelcTBeHHO 06pamarbes K
yHKumaM, ofCIYKHBAIONIMM PAVIHYHEIE BHENIHHE YCTpoiicTBa — amc-
IlJIl!ii,, lma.nua'lypy, JHCKOBBIE HAKOIIHTENH, INPHATED, KOMMYHHKAIIHOHHBIC
KaHAIBL

1.7.2. BsanmofeiicTBHE € NPOrpaMMaMu Ha A3bIKe
accembaepa

Tomimo BosmoxHOCTH Npsimoro obpamienns k npepsieanmam DOS u3
nporpamm Ha SIBY, npH co3JaHuu CHOMHBIX NPHIUTAIHLIX CHCTEM 00LIMHO
BO3HHKaeT HeODXOHMMOCTb B HCIIONB3OBAHHH MAITHHHO-OPHEHTHPOBAHHBIX
HporpaMm Ha A3biKe accemOnepa (YacTo roBOPAT «IIporpamm Ha accemOire-
pe» unu «accembnepusx nporpaMm»). bonee Toro, ¢ NNkl MOBBILIEHHA
OwicTposiciictein wii coxpamenns Tpebyembx 00beMOB HAMATH Ha ac-
cembiniepe MHOI/IA COCTAB/AIOTCA 3HAMHTENbHBIC KYCKH NPHKIAAHBIX IPO-
TPaMad.

B orux cnyuanx BO3HMKAET 3ajada OpPraHH3alUMH B3aHMOACHCTBHA
nporpamm ua SIBY ¢ accembnepurivu nporpamman. [pesicie Bcero orme-
THM, 4TO accemOnepHbIC NPOrpaMMEl MOTYT OOBEAHHATECA C APYTHMH NPO-
TPaMMaMH Ha ypoBHE 00BCKTHBIX MOAYNEH — ¢ HOMOIIBI0 KOMIOHOBIUHKA
LINK. I'nasnas npobnema cOCTOMT BO B3aMMHOI Nepejade NapaMeTpos
MeXLy TaKumu nporpammamu. Pacemorpum obumii Meron nepejaun napa-
MCTPOB B acceMOJICPHBIE NPOrPaMMEL

Honycrim, nmeerca accembiepnan npoueaypa Ui YCTAHOBKH 110J10-
JKCHHA Kypcopa B JIMCIUICITHOM OKHE, KOTOpas J0JkHA OLITh HOCTYNHA 13
nporpamm Ha nackaie. OnucaHHe cOOTBETCTBYIOUEH npoueaypsl B [lac-
Kallb-IPOrpaMMe MOMKET HMETh BUJL:

PROCEDURE CURPOS (LINE : INTEGER; POS: INTEGER);

EXTERNAL;

Coorsercrsenno obpauienne k 21oil npoueaype s IMackane- nporpam-
ME MOMET HMETDh BHJL:

CURPOS (L, P);

Buisnipaeman nporpamma na accembiepe MMeeT ciie/lylouuii upumep-
HB1il BHJ:



WINDOW SEGMENT' CODE'; Hauano cerMeHTa ¢ MMEHEM WINDOW _
PUBLIC CURPOS; ofnaBiieHue «0buieocTynHOi» Opoueaypsl CURPOS
CURPOS PROCFAR; ofiecriesienue «1aibHEro» BbI30Ba NpoLeaypsl
PUSH BP; coxpaHeHye CTaporo yKkasaTes Ha «peinm»

MOV BP,SP; ycraHOBKa HOBOrO MONOMKEHHA; «(hpeAMan

PUSH AX; coxpaHenue cTapbix 3Ha4€HHH; PErHCTPOB

PUSH BX; AX n BX

MOV BX, [BP+6]; nepenoc B peructp BX 2-ro napameTpa

MOV AX, [BP+8]; nepenoc B peructp AX 1-ro napaMeTpa

(BhiNONHEHHe HeOBGXOMMMBIX AeiCTBMI ¢ HCHONB30BAHKEM NApAMETPOB,
coxpanenHsix B peructpax AX u BX)

POP BX; Boccranoienne peructpos BX; u AX

POP AX

POP BP; socctanopienne CTaporo ykasares; Ha CTeK h
RET 8; B03BpaT u3 MpoLE/pH! €O CBHTOM; yKasaTess; cTexa Ha 8 GaiiT Ha
3an

CURPOS ENDP; konen tena nponeaypst CURPOS

WINDOW END; kouett cermenta WINDOW

B npusesieHHOM NpHMEpE MOXKHO OTMETHTh HECKOMBKO xapakTepHBX
Zeraneil. [lpexne Bcero weoGxonuMo noscHUTS, 4TO nepenaia HH(popMa-
WIH ME:CTy BHILIBAIONIEIE IPOrpaMMoli 1 fanHoil NpOLeAYPOii 0CYHISCTE
JIASTCA HEpes cmieKk — MOCHeA0BATENBHOCTs MAUIHHHBEIX CIIOB, B xompﬂ?
JdHHEIC (aTankHBatoTes» onepatopom PUSH M «BBITANKHBAIOTCAD onepa
TopoM POP. B crek apToMaTiueckn sanociTes Takike adpec 6o3epanta it
npouenypsl, Ha Texymyio sueiiky creka ykassisacT COAEPIKHMOS perncIpd
SP. B peructpe BP naxomires yKasatens Ha ¢hpeity, T.e. Ha Ty HACTh ol
Kd, B KOTOPOIf XPaHATCA JAHHBIE, OTHOCALLIECH K BLI3BAHHO NPOLCHYPE-

B nauane HPOUEAYPB! NPOHCXOAMUT coXpaHenne B CTEKS cTaporo JHis
uenus perictpa BP, a taioke pernctpos AX u BX, Kotopsie janee nomds
AoBsres s paGorat. 3atem npomcxomnt ouems pakHas onepaims — i3
creka komawoli MOV usmiexaiores mauemys ABYX NapameTpon (38
AZHHBIX B obpawyenny K Tackans-npouenype CURPOS kak 3HaucHIE ne-
PEMEHHEIX L 1 P). Dtu snavenns nanocstes cooTBETCTBCHHO B PEFHCTPH
AX 1 BX 1 nenoss3yiores satem juis Bunonseniss ocHOBHBIX AiCTBM =
YCTAHOBKH NONOMKEHIL KyPCopa B AUCIUICHHOM OKHE.

Tonoswenus napamerpos s crexe HKCHPOBAHB! OTHOCHTEBHO HAYAIE
(hpeiima, 3anannoro mavennen ykasatens BP. [Tepssie 4 Gaiira 3aHATH
AIPECOM BO3BPATA W CTAPHIM 3uaueHuem SP, eme 2 Gaiita — perucTpoB
CHETHIKA KOMaWA, & NAPaMeTpL! 3annMaoT no 2 cle/ylomnx Gaiita 1 1o-
JTOMY AJIpecyIoTes. KoHeTpykumamu suna [BP + 6] u [BP + 8], Cnenyel
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HMETE B BIIY, 4TO NpH obpaiiesny k nanHoi npoueaype 3 [lackans crex
3ANOHACTCS OT CTAPLIMX aPecoB K MIAAIIKM, MOITOMY NEPBEIii napamerp
HAXOJHTCA AQ/IbIle BCErO OT MO3HIHH, HA KOTOPYIO yKa3siBaeT peructp BP.

Ecnn 661 napamerpos Gsulo 4, TO oHu anpecosaiucs Gbl ¢ noMomb0
CHEMYIONIHX BhIPasKEeHHI:

[BP+6] — anpec 4-ro apyxOaiiTroBoro napamMerpa;

[BP+8] — anpec 3-ro apyx6aiitosoro napamerpa;

[BP + 10] — anpec 2-ro asyx6aiiToBoro mapamerpa;

[BP+12] — anpec 1-ro aByx6aiiToBoro napamerpa.

BasKHBIM MOMEHTOM ABIACTCA TO, ¥TO B JaHHOM NPHMEPE MpoIleaypa
CURPOS He MeHseT 3HAYCHHIl YKa3aHHBIX napametpoB. 310 nossoiser
nepeaats ux u3 Ilackanb-nporpaMMsl ne sHa4eHuio., T.e. MONPOCTY CKOMH-
poBats B crex. Ecii ke npeanonaraeTca H3MEHCHHE NapaMETPOB B accem0-
JIepHOI NPoLIE/TYPe, TO HX HY)KHO NEpeiaBaTth no ccwiike. Jlng atoro omuca-
HHe npouenyper CURPOS s [lackans-nporpamme gomxso Huuto 6s1 comep-
HATh OMHCAHMA NapaMeTpoB c ykasarenem VAR wm VARS, T.e. umers,
HANPHMED, CAEIYIOHI BHI:

PROCEDURE CURPOS (VAR LINE : INTEGER;

VAR POS:INTEGER); EXTERNAL

B stoM cnyuae u u3pnevenue napameTpos B accembnepHoii nponeaype
nomxHo Obrte oopmiero no-gpyromy. CHavuana HYKHO H3BIEYb H3 CTEKa
CCBUIKY Ha napameTp (ero azpec), a 3aTeM yie B3ATh 10 3TOMY aapecy 3Ha-
4eHne AueiiKy. CoOTBETCTBYIOLIHE ONEPaTophl 1A 1-r0 MapaMeTpa BEIrs-
Jnenu Gut cneayromum obpazom:

MOV BX, [BP+8] 3anecenue B BX anpeca 1-ro napamerpa;

MOV AX, [BX] sanecenne B AX 3nauenus 1-ro napamerpa.

Boaspar 3uauenms sroro napamerpa ITackams-nporpamme momieH
OBITH B 3TOM CJTyHae oCyILIecTBIeH o6paTHLIMM ONepaLUAMH;

MOV BX, [BP-(-8] ycranoska 8 BX anpeca 1-ro napamerpa;

MOV [BX],AX; Bo3spar suauennsa u3 AX 8 1-ii napamerp.

AnanoriyseiM o0pazoM cilefiyeT MOCTYNHTE ¢O 2-M M CO BCEMH MO-
CIENYIOMHMH MapaMeTpaMi.

Caenyer umets B BiYy, 4T0 B (JopTpane mepejaya MapaMeTpoB ocy-
WECTBAASTCA TONBKO MO CCHUIKE, BHE 3aBHCHMOCTH OT TOr0, MEHAIOTCA JIH
3HAYEHHA NApAMETPOB B BLI3bIBAEMbIX [IURI'IPDTP&MMEIK HIIH HET.

B a3sike cu no yMOMYaHHIO NAPAMETPE! NEPE/Ial0TCA [0 3HAYEHUIO, HO
ﬂOCKOﬁbe B 3TOM A3BIKE OMCHB HACTO caMi JHAYMEHHA ABNAKOTCH aﬂpﬁcﬁMH
ApYTHX fiueek, TO npH paboTe ¢ MEpefaBaeMbIMi NapaMeTPaMH CHemyeT
NPOABAATE O4EHEL DOMBLIYIO AKKYPATHOCTE. [TOCKONBKY HU B A3LIKE C1, HH
TeM Bonee B accemGnepe HET HHKAKOrO KOHTPO/A 33 NPABIIILHOCTEIO TIEpe-
JaqH napaMeTpos, BCA 3360'[‘3 0 ﬂpaBHHhHOﬁ UGP&GUTK_B CCBUIOK H 3Ha-
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HeHuil BO3NATALTCA HA NPOIPAMMHMCTA. B cy MOKHO ABHO YKasaTh, HTO HE-
PeMEHHAN JIOKHA CONEPAKATH ajfipec, a He 3HAUEHHe; JUld 3TOro mepe-
MeHHas cHabaercs npedkcoM. 31eck MPOABIAETCA HEKOTOPOS CXOACTEO
C A3BIKOM MACKAIb, TAE JUIA 3TOMH e nenu cnyxut ykasatens VAR

TlomiMo Toro, B er NOpANOK pasmelieHis NAPAMETPOB HA CTEKE MpO-
THBONOMOKEH PACCMOTPEHHOMY Bhille i npuuaTomy B Ilackane, a pasme-
1aioTCs OHM Ha B2 Gaitra Gmuske K Haany dpeiima, uem B cryae [lacka-
n4. Hakonen, & cu, B otmune or ITackans, JOMYCKASTCH NEPEMEHHOE HHC=
JI0 NAPAMETPOR TP ODpaleHHy K (YHKLHAM, YTO MOXKET JONOTHHTENEHO
YCIOAHHTH HX 06paboTKy B accembnepHOH MporpaMme,

3 Beero atoro cneayer, uto ogna u Ta ke accembiepHad TOANPO-
TPaMMa He MOskeT ofclyHBaTh TporpaMMst i Ha cu, H HA IACKAJe, SCiH
TONBKO HE NPHMEHATH CTIeHHATBHBIX yXHIIpeHHit. [lns unTepdeiica ¢ KaxX-

ALIM U3 3THX A3bIKOB Tpebyerca crioii MOAXO K nepejiaye i obpaboTie na-
PAMETPOB.

1.7.3. PeanenTHEIe NPOrpaMMBl

Yacto Ghisaet HeoGXoMo, 4ok cyskeOHas mporpamma cpaboraia
OJIHH Pas H OCTANACK B NAMATH 15 TOTO, YTOOH! K Heil mo3Hee MOrH 06-
PalaThCA ApyTHE mporpammel. Takyio MporpaMmy HashiBAIOT pesudenms-
HOW, B OLTHYHE OT OBBIMHBIX NPOrPAMM, KOTOPHIC 110 OKOHHAHMH paGors!
OCBOBOMAAIOT 3aHATYIO NAMATS.

Kax yxasumanocs sume, DOS-gynxuns 31 H ocymecTsiser ocTa-
HOBKY NporpamMmel i ocTasnser ee pesugenTioii B namari. K oToi dyHK-
LU MOXKHO oBpamiaThes RenocpeCTREHHO 13 POTPAMMBL HA SIBY, ecnn B
HeM obecnewmpaetes focTyn K npepsisauuam DOS. MOXKHO BLINONHHTE T
K€ JICHCTBHA, HCNOAB3YA COOTBETCTBYIONIYIO AcceMONEpHYIO OANPOrpant:-
My.

Dparment nporpamme! Ha accemGiepe, NpeHASHAUCHHOI U1 peallit-
3K YKa3aHHOI onepaui, iMeeT ceyioltHii Bt

PUSH ES; 3ANOMHHAHKE HAYANA r!pul]lam\{u B CTCKC

thasans

POP AX; BBEITANIKHBAHNE ajpeca Hayvana; npo[‘pamuhl H3 CTEKa B pe-
rieTp AX

MOV DX, SEG ZZ; sanecenne anpeca KoHua nporpammbl ZZ; B pe-
ruerp DX
SUB DX, AX; sstuncnene amust i
= : pUI‘paMMbI
INC DX; yeennuenue mmmnt ua 1

MOV AH, 31H; sazanue s pernctpe AH nomepa; pymxumm 31 H (oc-
TAHOBHTE 3ANA4Y It; CAGNATS e¢ PesiIeHTHOI)

3
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INT 21H; ofpamenne k npepaisaamio 21 H

ZZ SEGMENT 'ZZ'; xoHen nporpaMme1 ZZ

ZZ ENDS

Takas mognporpamma MoxkeT GITh coeumena ¢ moboit apyroi npo-
rpammoii Ha SIBY 1 HCONB30BAHA JUIA CO3IAHUSA PE3HIEHTHOH KOMHH 3a-

Ha4u.

1.7.4. CeaasiBaiHe MPOrpaMM Hepes NOTOKH
BBOJA/BBIBOA

PH.CCMOTPEHRI:I{: BBILIE NPHEMBL OCHOBAHBI HA NMPOHHKHOBEHHH BHYTPb
OMepaHOHHOl cHCTeMBI M TpeDYIOT, KaK NPasiio, TIIATENBHOrO Mporpam-
MHPOBaHHA 1A 00paboTKH MapaMeTpoB, MEPelaBaeMBIX MEXUIY Mporpam-
mamu. Cymectayer, onHako, ropasao Gosee npocToif nyTs A OpraHH3a-
1[HH B3aMMOJEICTBHS NPOrpaMM, OCHOBAHHEN HA CTAHJAPTHOM CEpBHCE,
npeaocTasagemom DOS,

B DOS umeetcs NOHATHE CHIaHOAPNINOZ0 6X001020 W CIANOAPMIO20
861x00H020 yeTpoiicTRa. [To YMONYAHHIO 3TH YCTPOMCTBA COOTBETCTBYIOT
KIaBHATYpe M jauciuiero. FMeeTca BO3MOXKHOCTE MEPeONpeieiaTh CTaH-
JlapTHEIE YCTPOICTBA (M/IH MOTOKH) BBOJIA H BLIBO/AA. BMECTO KnaBHATYpH U
QHCIUIes B 3TOH POJIH MOTYT BEICTYNATH, BO-NEPBbIX, PA3IHYHbLIC BHELIHHE
ycTpoiicTa (HanpHMmep, NPHHTEP WIH KOMMYHHKALHOHHBIH KaHan), BO-
BTOpBIX, jobkie [uckoBkie dailiel, H, B-TPeThHX, MOOLE MpOrpamMmsl, pa-
GoTaionie co CTAHAAPTHHIM BXOJOM H BEIXOZIOM.

B nporpamme na SIBY cranpapTHOe BXOJHOE H CTAHNAPTHOE BBIXOJ-
HOE YCTpoiicTBa HOCTYNHEI Yepe3 oObIYHBIE ONEpaTophl BBOAA/BLIBOJA: B
[ackane — READ u WRITE, B assixe cu — getchar, putchar u printf. Jlio6oit
HAYMHAIOUIMIT MPOrPaMMHCT 3HAET, YTO TaKME OMNEpPATOpPHl MO3BOIAIOT 06-
MEHHBaTLCA, HHGOpMaLHeli ¢ KIABHATYPOI M AUCIUIEEM, HE 3a[yMBIBAACH O
TOM, 4TO 3[€CH KPOIOTCA Gollee MHPOKHE BOIMOXKHOCTH.

B komaupgHoii ctpoke, obpawennoii kK DOS u npegycmatpusaomeii
3amycK KakoH-mnbo NMporpaMMmbl, MOXKHO YKa3aTh, OTKY/A JOJDKEH MOCTY-
NaTh B NPOTPAMMY CTaHJAPTHEL BXOIHOI MOTOK M KyJd JODKEH Halpas-
JIATBECA CTAHJAPTHEIA BEIXOHHOH noTok. brarogapsa 3Toi BO3IMOMKHOCTH,
MOJKHO, He MeHss Nporpamu, MOAKIIOYATE K HHM padjiM¥HBIE BHELIHHE
ycTpoiicTsa i (aiinbl B KAYECTBE HCTOMHHKOB H NPHEMHHUKOB HHOOpMALUHY,
a TAaKKe OpPraHH3OBLIBATL B3AUMHYIO Nepeaauy MHOOPMAUHH MEXay oT-
AenbHeIMH nporpamMami, Ecnn uma nporpammel — PP, 1o i3venuts ee
BXOJIHOI H BEIXOJHOH MOTOKH MOXHO KOMAHJIOH CEAYIOLEro BUAA:

PP < from=> to.
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3nech cumBon «from» cOOTBETCTBYET CTAHNAPTHOMY BXOAHOMY MOTO-
KY, & CHMBOJ «to» — CTAHJAPTHOMY BHIXOAHOMY MOTOKY. Ilpusenesuad
BBILUE 3AMHCH MOKET MMETh BAPHAHTEI, KOTJA YKa3blBaeTCA TOJBKO BXOA
HO# WIH TO/ILKO BEIXOJHOI OTOK:

PP < from unu PP > to. =

Bwmecto cumBonos from u to MoryT GUrypupoBaTe HMeHa (ainos HJ;H
3ape3epBHpOBaHKBe UMeHa pHemHux yerpoiicte (CON:, PRN:, LPTI:,
LPT2:, COM1:, COM2:, AUX:). Creiyer NOMHHTB, 4TO OAHM BHENIHHE
YCTPOHCTBA MOTYT HCIIO/IB30BATECA TONBKO HA BEIXOJE (HANpHMEP, “F“H'_
Tep), APYTHE TONBKO Ha BXOJe (HANpHMEp, AWDKHTA3Ep), HO ECTh H Takue
ycTpoiicTsa, KoTopsie crocofHEl mepenasats HH(popMaumio B oboHX Ha-
NPaBNeHuAX (HanpuMep, MOEMBL).

pw:icnn aémqt]:nxog HIH npnluuuxm{ uH(GOpPMALMA [IA JaHHOH Npo-
PAMMBI ABJACTCA IPYTas MPOrPaMMa, TO HCNOIB3YeTCH HHOS oﬁmﬂﬂ‘?m-
Tpinep takoro ofosnayenna i TpeX BIAHMOCBA3AHHBIX IPOTPAMM:

PP1|PP2|PP3

B Ila’HHOMl NpPUMEpE CTAHJAPTHLIA BBIXOHOI MOTOK r1|:'01‘l»7'm’;"l Pl:
CBAJBIBACTCH CO CTAHAAPTHBIM BXOAHBIM TIOTOKOM mporpammsl PP2, a :
CTAHAPTHBII BRIXOAHOI MOTOK, B CBOK0 OYEPE/ib, NOCTYNAET HA CTAHAAPT
HBIH BXO nporpammel PP3.

Hna ogo;:auenm TAKHX HEMOYEYHBIX CBA3ei ey HPOT'PEM“”'“:
HCNONB3YIOT TepMuH «kanany (anrn. pipe). B DOS Takoi kaHan Pm'?:l
€13 C NOMONIBIO BpeMenHoro (aiina, KOTOPhIi ONEPALMOHHAA CHCTE
CAMa CO3J1AET B KOPHEBOM KaTaore.



I'TABA 2. HHTETPHPOBAHHASA CPEJIA
BORLAND PASCAL

2.1. O6wme ceeenns 06 HHTErpHPOBAHHOI cpee
Borland Pascal

Borland Pascal ssnsercs He npocto GsicTpeiM  KommuisTopom [lac-
Kajis, oH mpejcrasnser coboil addexrusHbii KoMnuiaTop Ilackand ¢ uH-
TEerpPHPOBAHHOI HHTEPaKTHBHOIH cpefoi pa3paboTiku NporpamMM, KOTOpPYIO
NETKO M3Y4HTh M Jlerko Herons3osate B pabote. Ilpu pabote ¢ Borland
Pascal Her HeoOXoQMMOCTH HCIONB30BATH OTACAbHREIH PEAAKTOP, KOMIIH-
JIATOP M PefaKTop ¢BA3eH (KOMIIOHOBIIHK) [l CO3MAHHA H BBUIOIHCHHS
nporpamm Ha Ilackame. Bcee aTi nmporpaMMHbIE CPEACTBA BCTPOGHEI B
Borland Pascal, 1 Ko BCEM M3 HHX €CTh JAOCTYI H3 HHTErPHPOBaHHOK cpe-
Aul nporpammuposania Borland Pascal.

Borland Pascal ofecnieuusaetT nojaydeHHE KOHTEKCTHOH 3IKPAHHOI
CHPABOMHOI JAHANOroBOi HH(OPMALIMK 110 HAKATHIO OJHOM KiaBumK. Ty
NOJACKA3IKY MOKHO NONY4HTH B M0G0 MOMEHT (32 MCKIIOMEHHEM TOTO
BPEMEHH, KOI/Ia BhUIOJIHAETCA MporpaMma), Hakas knasuury F1. TIpun sTom
Ha 3KpaH BEIBEJIETCA MOJNHOE OMHCcaHue (yHKUM TOro 3JIEMEHTa, IIPH pa-
Gore ¢ KOTOpEIM BEI 0GPATHIHCH 32 MOMOILBEO.

BKPH.H MOACKasKH MOMKET COLEPKATE OMHO HJIH HECKONBKO KINIO4YEeBREIX
CHOB (3JMEMEHT C MOJCBETKOi), 0 KOTOPHIM Bbl MOMETE MONYYUTH HH-
thopmaunio. Henonssyiite KIABHIIM YNpaBieHHA [ABHAECHHEM Kypcopa
(cTpenkm) ana nepemerieHm K m0G0MY KIIOMEBOMY CIOBY, a JUIfl IOy~
YeHHA NETANLHOH MOACKA3KH MO STOMY BhIODAHHOMY 3JIEMEHTY, HAXKMUTE
knasumy "Enter, JIna nepeMeiienHs, COOTBETCTBEHHO, HA lepBoe H
Moc/IeHee KIOYEB0e CIOBO HA 2KPAHE Bbl MOXETE HCIOIB30BATh KIABH-
urin Home 1 End.

2.2, 3arpyska Borland Pascal

ITporpammuoe obecneuenne Borland Pascal mowmer Gpite 3anmcano

Ha JKECTKOM JHCKE HIH FHOKOM [IHCKe.

Ecnn Bhl MCNOAB3YeTE QUCKOBOM AUiA rHOKMX JMCKOB, BCTABETE CHC-
Temusni auck Borland Pascal 8 nuckoson A: 1 HaskmuTe riasuuy Cirl-Alt-
Del nna nepesarpysku cuctemsl. Ilocne nepe3arpy3ku BBEMTE B OTBET HA
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CHCTEMHYIO MOJICKAIKY CIIEAYIONLYIO KOMAHIY:

A>bp.exe

1 Hacmmre knasumy "Enter”. 9o npHBeAeT K 3amycky MporpaMMel
BP.EXE, x0TOpas yCTaHOBMT MHTEIPHDOBAHHYIO Cpely MporpaMMHpOBa-
HHUA M TIOMECTHT BaC B OCHOBHOE MEHIO.

TIpH MCNONB30BAHMM JKECTKOTO AMCKa mepeiauTe B MoAKaTanor BP i
sanycmre BP.EXE, naneuaras cienyroniee:

C:BP>bp.exe

Tpusevanue; B IpHMeEpS MPHBOMHTCA SacTHBII crydail sarpysiar Borland Pas-
cal., korna daiin BP.EXE naxomures s nonkatanore BP ua micke C:.

Tocne sarpyskn Borland Pascal nossnaerca nsobpaserue, coiepiatiee
OCHOBHOI JKPAH MCHIO, IPEACTABNICHHOE Ha PHC. 2.

File Edit Run Compile Options Debug Break/wath Edit

Line | Coll Insert Indent Unident C:NONAME.PAS

Watch

L

F1-Help F5-Zoom F6-Switch F7-Trace F8-Step F9-Make F10-Menu

Puc. 2. OcrorHoii skpan Merto Borland Pascal.

Ilocmorpute BHuMaTensio Ha oCHOBHOE M30OpaKEHHE IKpaHA; OHO
CONCPHNT YeThIpe YaCTH: OCHOBHOE MEHIO, OKHO PEAAKTHPOBAHIS, OKHO
MPOCMOTPA I HIBKHIOK oTpOKY (KOTOPAA YKA3BIBAET, KAKAs KIABHILA HTO
BHITIONHACT B JAHHOM KOHKPETHOM ClIy4ac).

Jnn oanaxomnenns ¢ cueremoii Borland Pascal  mioke npuHBOjATCA
HCKOTOPLIe OCHOBHbIe NpaBIUIa IepeMenieHIts B Heil.

Heiictaun B cpepe Meno:

= Henonsayiire npomicnyio Gyksy ¢ noacserxoii ama sbiGopa e
MCHTA MEHIO I menonsayitre iaBmimM yNpaBIeHis IBIDKEHIEM KypPeo-

P& JUL NICPEMEIUEHNA K HyKHOMY OMEMEHTY MEHI0, @ 3aTeM HIKMHTE
Knasuwy "Enter",
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— Hawmure xnapunty Esc s BrIxoaa H3 MEHIO.

— Jlns nepexmoveHHs MEeXIy MEHIO M AKTHBHBIM OKHOM HAKMHTE
Knasumy F10.

— Haxopnsce B peskUMe OCHOBHOIO MEHIO, HAMKMHTE KIABHUIY Esc ans
BO3IBpATA K OKHY, KOTOpOE Tepen aTuM GbUIo B aKTHBHOM cocTosHuu (Ha-
XO[ACH B AKTHBHOM COCTOSHHH, OKHO HMEET JBOHHYIO BEPXHIOIO IPAHHMLLY,
a4 ero HMs HMEET TIOACBETKY).

Ilefictaus u3 moGoro monoxenus s Borland Pascal:

— Haxvure xnapumry F1 s monydeHus HHQOpMALHH O CBOEM Te-
KylieM mojioxenuH (ojcka3ka 0 TOM, YTO OCYIUECTBIACTCA: BRIIOIHEHHE,
KOMIHJIALIHA U TaK jance).

— Hawovure knapumry Alt smecte ¢ nepsoit GykBoil mo6oii KoMaHb!
13 ocuoeHoro mexio (F, E, R, C, O) ana 3anycka yxka3aHHoi KoMmanasl. Ha-
npumMep, Haxartne knasuw Alt-E n3 moboro MecTa B CHCTEME BBI3OBET
NepeMeleHHe B OKHO pelaKTHpoBanus; HaxaTHe knasumr Alt-F nepemec-
THT Bac B MeHto File (Daiin).

— Haxwmure wiasumy FS aus Toro, 4tobbl yBeqH4MTh OKHO, HAaXO-
AAueecs B AKTHBHOM COCTOAHHH, OO0 PMMGPOB mcpana HIIH YMEHBUIHTE
€0 10 NpeXHEero pasMepa.

— Hakmure kinasuiry F6 Ui nepexioqeHns OKOH.

— Jlna nepekiioueHHA COAEPKHMOr0 OKHA HaXKMHUTE KiaBuiin Alt-
F6. (Korma akTHBHEIM ABISETCA OKHO PENaKTOpa, TO €CTh OKHO MPOCMOT-
pa (Watch) wan oxso smBoga (Output), wiaeuum Alt-F6 nossonsior ne-
PEKIIOYATLCA MEKIY IMOCHSAHHM M TeKymum (aiiaoM, a Korga akTHBHO
Jpyroe okHO (OKHO IIPOCMOTPa MK BEIBOJIA), OTH KIABHUIH [03BOLIIOT
NEPeKIoYATECH MEATY OKHAMH [IPOCMOTPA U BHIBOJA).

HMpumevanue. [Ina seixona i3 Borland Pascal u poaspata B OnepaloHHy0
cucremy (0S), nammure knasumm Alt-X wmn nepeitanre 8 menio File (Daitn) u
pribepute Quit (Bexon) (masmure Q wiu nepemectrte mone BhiGopa Ha Quit 1
uammute Enter). Eciu s ykaseisaete Quit, He 3amicas ¢roero Tekyiero paboge-
ro (aiina Ha MWICK, TO PEAAKTOP AACT 3AMpPOC, CASAYET I COXPAHNTE ATOT (haitn 1w
HCT.

2.3. Kaapuui onepaTHBHOr0 BMEIIATENLCTBA

Borland Pascal npeasaraeT Hecko/bKo KiaBil GEICTPOro ornepaTHe-
HOTO BMeIaTe]sCTBa (COKpalleHHbIe BAPHAHTRl KOMAH/), KOTOpPhIE TaKKe
MOMKHO Hcnonb3osath. KnaBuimy GLICTPOro BMEIIATENLCTEA NPEACTABIAIOT
co0oil KIABHIIM, HAMKATHE KOTOPBIX BBLI3ORET BBHINOAHEHHE KOMAHMIbI HIH
HEKOTOPOro JeHCTBHA.
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B tabnuue | npuseneH CNMCOK BCEX KIABMIU OIEPATHBHOrO BMEIa-
Te/ILCTBA, KOTOPhle MONKHO HCNONB30BAaTH MpH paboTe B HHTSIPHPOBAH-

HOIt cpefe.

Knasuum onepatnsmoro svemarenscrsa Borland Pascal

Tabnuya l
Kiasy- DYHKUHA DKBHBANEHT
ma(u) MEHIO
Fl BhI3LBAET NOABNEHME OKHA [OACKA3-
Kit ¢ HH(opManmeii 0 BaleM TeKyLeM
HONOKEHHI
F2 Banuchisaer Ha muck daiin, Haxom- File/Save
L(HIiCA B HACTOALIMI MOMEHT B Peflak-
Tope
F3 Tozsomser sarpysuts dain File/Load
F5 VBenuuupaer oxmo, Haxopameecs B
4KTHBHOM COCTOAHHMN, JO pa3sMEpOB
JKPAHA H YMEHbINAET €ro [0 MPeKHHX
pasMepos
Fé6 Ilepexnioyaer okHo B aKTHBHOE CO-
CTORHIE
F? BH"DHHHeT TPH.CCHPDBK)" ﬂp(}rpahih-[hl
F8 BEINONHSET NONIATOBOE BEITOAHEHNE
TPOrPamMMEL
F9 Bumonnser xomamny "Make" (co3-
JaTh)
F10 Tossonsier nepeximionaTscsa MEKILY
MEHIO i AKTHBHLIM OKHOM
ALFL | Busumaer nossiee skpana Auano-
rosoil HH(OpMAMUIH, K KOTOPOMY BEI
Hepen srum obpaanics
AlF3 | Tomonser ykasars daitn s 3arpy3- File/Pick
Kit
AItF5 | Bosspauper i COXPAHEHHOMY IKPAHY Run/User
Screen
Alt-F9 Buinosmser xommunammo TPOTPAMMEL Compile/Compile
Alt-B lepememaer mac p memto "Ocranos/ | (Break/Watch)
Tpoexorp"
Alt-C Brmovaer meyio Compile (Kosrmum-
LPORkT)




Hpodonicenue maba. 1

Alt-E BrmouaeT pexxuM pelakTopa
Alt-F Brmouaer mero FILE (daiin)
Alt-O Bxmiouaer MeHio Options (Omumn)
Alt-R 3amyckaeT Baiy mporpaMmy Ha
BhIMOJNHEHHE
Alt-X 3asepmiaer paboty Borland Pascal File/Quit

M Bo3spamaer Bac B OS
Ctrl-F1 INo3BonseT NoMy4HTb IOMOLLS 110
A3BIKY M3 CPEIbl PelaKkTopa

Ctrl-F2 | 3aeepuiaeT ceaHc peaKTHPOBaHIA Run/Program
Reset
Ctrl-F9 BrinonsseT 3anyck NporpaMmMsl Run/Run

Shift-F10 | BeIBOAHT 2KpaH BEPCHH

2.4. OcHoBHBIE KOMaHIBl TEKCTOBOI'0 peAaKTOpa

Komanrisl pefiaktopa uuTerpuposantoil cpeast Borland Pascal Gasu-
PYIOTCA HAa MOAMHOMECTBE KOMaH nonynapHoOro TEKCTOBOI0 pejaxropa
‘WordStar, @ npuHUMnel paboTel BO MHOINOM COBMNANAIOT C CHCTEMaMH
Typ6o-beiicuk, Typ6o-Ilponor, Typ6o-Cu 1 ap.

Komanas! MOMXKHO MOAPA3NENHTE HA KOMaH/Ibl YIIPABIEHHA KYPCOPOM,
KOMAaH/1b! BCTABKH M YIANEHHs, TPOYHE KOMAHIBL.

Jlia nepemelnenus Kypcopa Ha OHY MO3SHLHIO BISBO M BIPaBO CIry-
SKAT WIABMIIN <CTPENKA BJIEBO> H <CTpEJIKa BIPABo> coOTBETCTBEHHO. [l
fepeMellieHHA  KyPCOpa Ha OIHY CTPOKY BBEPX H BHHM3 CIYXKaT KIABHIIH
<CTpelKa BBEpX> H <CTpelKa BHH3> COOTBETCTBEHHO. Jlna nepemererus
9KpaHa [0 TEKCTY HA OJHY CTPaHMUY BEEPX M BHH3 HCTIONB3YIOTCA Kild-
sy PgUp n PgDn cooTBETCTBEHHO, JIpyrHe KOMAaH[bl [EPEMCIICHHA
Kypcopa npHBejieHs! B Tabmmue 2,

Komauisl nepemMenienns Kypeopa

Tabnuya 2

Komanna Knasuma(u)
Tepememenne Ha cloBO BIEPABO Ctrl-->
[lepemelenne Ha CJIOBO BIEBO Ctrl-<-
IlaaBHoE nepeMeLIeHHe JKPaHa BBEPX Cul-W
TnasHoe nepeMeileHHe IKpaHa BHH3 Cirl-Z
Ilepemenienne B HA4AI0 CTPOKH Home
[NepeMeleHne B KOHEL CTPOKH End
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TlepeMelieHHe HA BEPXHIOI CTPOKY 9K- i
ae ) Ctrl-Home |
[lepemelnienne Ha HUKHIOO CTPOKY K- &
pa,:a 2 Ctl’l-Blld J
Tlepememenne B HAYANO TEKCTA Ctrl-PgUp !
[lepemenenie B KOHeL TEKCTa Ctrl-PgDn !

KoMaszst, ocymectssionie BCTasky W yAanemme HHGOP I"
npuBeienn! B Tabmue 3.

Komaniel BeTaBKH H yAaJeHHsA

Tabmuyad

| T Knasuma(4)

Ynanenne cumBosa B NOIMIHH KYpCopa Del

Yjanenue cumsona ciiesa oT Kypcopa BackSpace

Ynanenwe ciosa cnpasa or Kypcopa Cul-T

YHanenne or Kypeopa 0 KOHI@ CTPOKH cal-QY

Ynanenue ctpokit Crl-Y

Beraska paspenurens crpox Enter win Ctrl-N_____

Tlpu waGope texcra B Borland Pascal kanas cTpoxa OOS3ATENBHE
saBepuiaercn Hakatnem knasumm "Enter". [Ipy oroM B KOHUC
CTPOKH BOSHHKHET HemIMAMEL| paznemirens cTpoK. YroGhl OOBEAMMITE
ABE CTPOKM TeKcTa B OAHY (YAATHT pasiie/uTesb CTPOK MEHY HUMH).
CIEAYET YCTAOBHTE Kypeop B MOGYI0 Mo3HIMIO NpaBee MOCHG/HETO CHAE

BONA NEPBOI M3 3THX CTPOK (YL0GHO 370 jrenats knapmieii End) 1 HaXATH
Kiiasniry Del,

2.5. Co3nanme nepsoii mporpaMmsl

Koraa But s nepsuii pas sxomure » Borland Pascal , Bl OKassiBacs
Wiccb 2 OCHoBHOM Mesio. Haxmite kaasnmy E juis nepexojia B OKHO pes
'lin.““POHE.mm (it %2 Bl MOKETe MCHOBAOBAT  KIABMILN YTIPABJICHI
ﬁt:ufcunm kypeopa i prGopa komanaw Edit, a satem HamMHTC KiIapi=
wy “Enter”) Teneps sal saxomitecy p peaKTOpe, W Kypeop pacronozen i
::T:::‘ ?fii:..s- .."f’r" Moxno HAATH HabHpaTs cacaylonLylo NporpaMmy,

-‘ = JIEET B EGHIE KamIon f_'|r}"JF’F|'

Program MyFirn

var

AB

et

)



C; real;

begin

Write('Beenure aga yncna: ');

ReadlIn(A,B); C:= A/B;

Writeln('Otnomenue pasno ', C);

Writeln('Hasxwute knasnmry <Enter>');

End.

Jlna nepenpieHHs B OKHe peNakTHPOBAHHA MCHONB3YITe KIABHIIH
YHpaBeH A IBHKeHHEM Kypcopa. B ciyuae, ecii Bbl JIOMyCTHTE OMOKY,
MOXHO HCHOJB30BATH KIABMIIM YIPABACHHA [IBHMKEHHEM Kypcopa s
nepeMelLeHus.

Jyis ynanesus cHMBOJOB MO3HO Henonb3osats kiapuiy "Backspace", a
JL19 BCTABKH [IpocTO Habupaifre HOBBIA TEKCT.

Tocne Toro, xax Bul peens Bawy nporpammy, HMEET CMBICT 3aITH-
carh ee Ha guck. Jlna s1oro HeobxogHMO BONHTH B MEHKO (File), u BhI-
Gpats komanmy "Coxpaunts” (Save). Mo ymomuanuio samemy aiiny Oy-
ner npucsoeHo uma NONAME.PAS. Teneps Bsl moXkeTe NepeHMEHOBATE
ero. Jina aroro setbepute xomanmy "3anucars" (Write to). B orser Ha
sanpoc "Hoeoe mma?" (New name) uaGepure MYFIRST.PAS, a 3arem
Haxap knasumy "Enter"”.

Baura nporpamma Syner coxpanena na aucke kax MYFIRST.PAS.

Komanny Save moxHo mopats u3 moBoro coctosHHs cucteMsl Bor-
land Pascal , ecin naskats knasuiy F2.

Ecin Bel xoTHTE 3arpy3sHTh COXPaHEHHYIO NIPOrpaMMy ¢ JUCKA, TO [
aroro Heobxonumo seIGpats komary "3arpysute” (Load).

Iocne Buibopa KOMaHIb HA 3KpaHe MNOABMIETCH NPAMOYTONBHHK, B
KOTOpOM Hamo 3ajare ums daitna. MoxHo 3azats B NpAMOYTOINBHHKE HE
HMA KOHKpeTHOro (haiina, a rpynnosoe UM, colepiaiee cuMpoisl * u 7 B
KayecTBe Macki, Hanpumep *.PAS, ** u gp. B oartom ciyyae Ha oKpaHe
BO3HHKHET NPAMOYTONBHHK € HMeHaMH (ailnos, YIOBNETBOPHIOMIIY YC-
JIOBHA, 3aaHHBIM Mackoil. [Toib3yacs KIABHIIAMK YIIPABIEHHA KYPCOPOM,
clieflyeT BLIBECTH HMs HYXHOTO haiina u HaxaTs knasuuy "Enter”.

Komanay Load mokuno noaats u3 moboro cocrogHus cucrems Bor-
land Pascal, ecnn nascars kiasnuy F3

Eenn Bt xornre OMHCTHTH OKHO PEAAKTHPOBAHMS, TO LIS 3TOTO He-
obxoimo BrOpath komatty "Ounerirs” (New). Tlocie smopa soma
OKHO |‘IL,II,;!.KT\I]’IL'I]I&IIINI OMHUIRACTEN, h\]‘tl.‘l‘ VETAHABANBACTC 1
pepxtem yray. [o ymonuamito Gpaiiny B OKHE PEIAKTHPOBARNN NPHCEANEA
eren s NONAME . PAS.

}l‘l}l HNPOCMOTRL KaTanora HEODXOAHMO BRIOMNITH KoMl

e

(Directory). Tlepen  npocMOTPOM  HPSHOCTARIZSICE  BOIMORIOCTS Yo



HOBKH HHTEpECYIOMIEr0 AMCKOBO/A, MAPLIPYTa, FPYINOBOTO umenH Gail-
o8, JUi% POCMOTPA HMeH Beex (ailios (Macka *.* O yMOM4AHHIO) JOCTE:
TOYHO [IPOCTO HaKaTh Kiasumy "Enter”.

Ha kpase MOABHICA MPAMOYTOMNBHHK C MMeHaMH (ailyioB M MOMKE
Tanoros. MOKHO BHICBETHTS HMs HY)XKHOTO (ailiia, MOMB3YACH KNABKIIENE
ynpasjesud Kypcopom. [lnd mepexoma B MOAKATaJIOr Gonee  HM3KONO
YPOBHA HYXKHO BBIGPaTh COOTBETCIBYIOLIEE MM IOJKATANIONA H HAKATE
wnasumy "Enter”. [ing nepexona B nopkatanor Gonee BEICOKOPO YPOBHA
HYXKHO BoIOpaTh .\ u Haars knapuury "Enter”. 3

Jina xomunaumy Bauseit mepsofi nporpaMmsl BO3BpaTHTECE B 0C
HoBHoe memio. Ecnu Brt nee eime naxofuTech B OKHe PeaKTHpOBAHIL, b
ang sroro Hammute F10. Hawmure C ans epifopa MEHHO Compile (anl_-
MUIPOBATH), A 3aTem HaxmuTe C ellie Pas Ll BbI3OBA KOMAHIEL Co
H3 3TOro MeHo, wiM Eaxmute FO.

Borland Pascal ormpancaupyer Bamy mporpammy, HEpeBel ee ¢
a3pika  Tlackanb (koTopsiit momsTen Bam) Ha MAUIMHHBIA KOX 8086 ani
MHKponpoLeccopa (KOTOpEIE B TIepCoHANEHbI KOMIBIOTED MOKET BB
MOTHUTE). Bii He MOxeTe miters mammmmeii ko S086, MOCKOABKY Of
XPaHUTCA B NAMATH (MM HA IHCKE).

Tackans, TaioKe kaK u 06BIMHBIL A361K (HANPHMED, aHrIHICKHIL) HMe:
€T ONpejieneHHbIe CHHTAKCHYECKHe paBiia, KoTopsie Bbl JONHCHEL cobmo-
Rath. Otwaxo cTpykTypa Mackais He jomyckaet Herousoctedi 1 CHHTH
chueckux ouwnbok. Kommunarop scerpa gomken noHHMATE, UTO Bt Hpiees
T¢ 8 Biny. Ecimt But ucnonsayete s oneparopax HENOAXOAALLE CHMBOK
W eTpolTe MX HEKOppeKTHO, kKoMmuwiaTop Ilackaii BBIBOJHT BO BPEME
TPAHCAALMI IPOrPAMMEL COOBILISHHE O CHHTAKCHYECKOH OmHOKE.

C MomenTa Hauana xommmnsumun B cepesuie IKPAHA oABACTEN
UPAMOYFONLHAA PAMKA, B KOTOPOIi YKA3HIBAIOTCA CBCACHILA O NPOHCXOL
il kommoawm. B pamke sensixusaer coofmenne O HEOGXOMMMOCTI
HUKats oasnmm Ctrl-Break, eci HYKHO MpepBaTh KOMITHIBILITIO. Ecan
NOMIIULALIIA 3ABEPUIACTCH YCNENHO, TO B PAMKE BCIBIXHBACT coobuieHHE
xiu:::::;cfms any key" ("Yenemno! Hasoire noGyio Kirasiilty ’)ol:;:;
Bamy, BHIUMOJE /IO Tex Tiop, moka BhI He HaKMETe KAKYHO-IHO

ficmi BO Bpemsl KoMumnawun oGuapyskusaerca ommnbka, TO Borland
e Fﬂ[;p:g:m-‘ﬂ- KOMIIISIIO, noMentaeT Kypeop B PEAAKTOPE B NO3H-
> PHMICA OOk, i pacnevarsisaeT coofuenne 00 OLIMDKE

BB it 6 .
'iT:GDXHcH HACTH OKHA pepakTiposans, Haxnrre j100yio KBy C TEM,
l;l]r YARIRTH coobuieHne of ommnbxe,
PlMetanie: vaxatie pyidpannoil Bamn KNABMIIN HCTONBIYCTCA PEMAKTO-
PoM. 3atem nenmpan

bTC OWIHOKY, coXpamite na micke oOwonacHubii Qaiin o 0T
2 } . Ha AHCKe ODHOBACHHBIN d 2
TPRHCIUpYiiTe ero 3anoso,

Pasc

(7]
ra



Ilocne ycrpaHeHHs Bcex 0OHApYXEHHEIX OMMOOK BO3BPATHTECH B
OCHOBHOE MEHI0 W [UIA 3alycKa mporpamMMel BriGepere onumuio "Bemon-
uuth" (Run).

OKHO BEIXOJHEIX JAHHEIX YBEJIHYHTCS [0 pasMepa MoJHOro 3KpaHa, H
Ha KpAHE MOABHTCA COODILEHHE:

Beeaure npa uncna:

Beemure npa moORIX HeNLIX 9HCHa, pasjeneHHsle MpobesoM, a 3aTeM
Haxmute "Enter”. Ilogsutcs cnenyromee coobumexue:

OTHolIeHHE PaBHO

BMECTE C YHCIIOM, MPEACTABISIONIMM OTHOIIEHHE NIEPBOro uMcia KO
BTopoMy. Ha cnepyiomeii ctpoke 6yaer BeiBeieHo coobmenne "Haxmure
xnasuuy <Enter>" u nporpamma Gyaet oxwuaaTs BBoa Kiasuut <Enter>.

Tlpu 3aBepmiennn BRINONHEHHS MPOrPAMME] Bbl BEPHETECH B OKHO pe-
naxtopa. Jlis Toro, 4To0Bl MPOCMOTPETH BEIBEJEHHYH) MPOrpaMMOH HH-
dopmanmio, suGepure "3anyck/Sxpan noassosarens” (Run/User Screen)
win Haxmure Alt-F5.
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T'TIABA 3. 9KPAH B TPAOHYECKOM PEKHME

o ogLIES H3
Sxpan npenctasnser coBoii NpPAMOYTOJIBHOE [0JIE, coc:ﬂ eLI;T )
Gonsiutoro komidectsa Touek. B rpaduueckom pexume (B OTIH

i HKH. Tm
CTOBOIO) Mbl HMEEM BO3MOMHOCTH H3MEHATh LBET KaiIOH m:-:n TeKcTH K
OKPAIEHHLIE B PAVTIMHEIE UBETA, MOrYT 0GpaIoBHLIBATE JIMHMIL,

nobkie ipyrue n3obpakerns. KonuuecTso 1setos B XyAIIeM cny‘me:;‘;‘f'
ABYM. MBI IOTKHEL CKA32TH HEYTO AOCTATOYHO TPHBHATBHOE JJIA onmaﬁo B
NPOTPAMMHCTOB: JMCIUIEH MOXNKET HaXomuThCA IO B TEKCTOBOM, e
rpauueckoM pescime, Curyauus, korga sacte SKpaHa naxoﬂmcﬂﬁ e
(buieckon, a 4aCTs B TexcTOROM pexMe, HEBOIMOKHA (MOKET GHITE,
HEBOAMOMKHA), 5i

Tleno b )TOM, 9T0 BCE, 4TO MbI HA JKPAHE BHAHM, ABIACSTCA pe3yabTa
TOM ABTOMATHYECKOro GT‘CIG]]EDKEHHJI COﬂer{MUFO BUASOMAMATH. o

B aasuciMocTH or TOF0, KAKOH PEXHM B AAHHBIIL MOMEHT TOAAEP -
BACTCA, — TeKCTOBhI Wi rpadHuecKHii, — COACPAMMOe BH/IEOT
TCPIPETHPYETCS COBEPUIEHHO O-pasHOMY. _pLIBOAA H

Buneonamars, KOHTponep jyuepoil TpyOKu, NOpTEI BBOAA TepOM
Tl PACTIONATaIOTCs HA OJHOI nevaTHOil [UIaTe, HA3LIBAIOMIEHCS iulﬂﬂP ::u-
Aucruies. CymccmyeT HECKO/IBKO THNOB AHCIUIeiiHBIX ajamtepos. bl
4Hq Mmy HHMH CBA3AHE! B HACTHOCTH:

~ © paspelaiomieit criocofHoCTHIO Kpana, KOTOPYIO OHH B COCTORHMIL
NOMIePHKUBATE;

~ © MAKCHMANILHLIM KONH4eCTBOM WBETOR, KOTOPOE MOkeT ObiTh O
HOBPEMEIHO noKasano Ha skpane. Ot w3 HanGonee HIBECTHBIX AAANTE:
pos:

=CGA (Color Graphics Adapter);

~MCGA (Multi-Color Graphics Array);

—EGA (Enhanced Graphics Adapter);

= VGA (Video Graphics Arrey).

i 11

KOi OHt anantep me Ghur ycramopnen Ha Hauie koMmm epe'lh d

MOKEM HCI01B30BaTH Oz 1t TOT 300 naBop npoueayp 1 (ynxiuii Bor a:ﬁ
Pascal Guaronaps TOMY, MTO WX KOHeuHAs HACTPOIiKA HA KOHKPETH

8AANTCD ocyluecTBngeTey asToMamitieckn. Ty HACTPONKY BLIIONHAIOT
ChenMankube HporpamMme

» HasnsaeMie rpagudeckiu  ApaiiBepani.
Hpaiisepyt Pacnomaraiores 5 graiinax, umeiommx pacumperie. BGL (Bor-
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land Graphics Interface). Hanpumep, apaiiBepsi juis pafoTsl ¢ agantepamu
EGA u VGA naxonarca B daiine EGAVGA.BGI, apaiisepsi i pabotst ¢
CGA u MCGA - B daiine CGA.BGI. Jlna yxasauua pasnuyHeIX ApaiBepoB
B Moayne Graph onpeaeneHbl KOHCTAHTEL

const

Detect = 0; { aBTomaTiueckoe onpeAenetue npaiisepa }

CGA=1;

MCGA=2;

EGA=3;

EGAG4=4;

EGAMono=35;

IBM8514=6;

HercMono =7,

ATT400 = 8;

VGA=9;

PC327 =10,

ApnanTep naMHOro THMNA 4acTO crocobeH MOANEPAKHBATE HECKONBKO
rpadmueckix pexumob. [lg ykajanus oTHX pexumos B Moayne GRAPH,
OnpefieNeHb] KOHCTAHTHI (MPHBOAMTCA CHHMCOK KOHCTaHT JUlA ananTepoB
CGA, EGA n VGA):

const

CGACO =0 { 320 x 200, 4 usera, namutpa 1 }

CGAC1 =1 {320 x 200, 4 usera, nanurpa 1 }

CGAC2 =2 {320 x 200, 4 usera, nanutpa 1}

CGAC3 =3 {320 x 200, 4 upera, nanurpa 1}

CGAHi" 4 { 640 x 200, 4 usera, nanutpa 1 }

EGALo=0 { 640 x 200, 16 upeTos, 4 CTpaHHIIkI}

EGAHi =1 { 640 x 350, 16 usetos, 2 cTpanmus! }

EGA64Lo = 0 { 640 x 200, 16 usetos, 1 ctpauuna }

EGA64Hi =1 { 640 x 350, 4 usera , 4 cTpanHua }

VGALo =0 { 640 x 200, 16 useros, 4 cTpaHuib }

VGAMed = 1 { 640 x 350, 16 usertos, 2 cTpaHHLb! }

VGAHi =2 { 640 x 480, 16 uperos, 1 cTpanuua }

3.1. llepenop Jxpana B rpaduueckuii pexum

OGbuHBIM PEKHMOM JUIA 3KPaHa ABIAETCA TeKCTOBLIH. [lna Toro, yro-
Obl nepeBecTH 2KpaH B rpaduuecKuil pexuM, MCHOAB3yeTCA NpOLEAypa
mojtyis Graph InitGraph:

InitGraph(GD, GM, Path) — nepepectu skpad B rpaduyeckuil pe-
#um. GD — nomep apaitsepa, GM — HoMep pexuma, Path — myTs foctyna K
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dpaiiny, collepkatiemy HyxHbiit apaiteep. Ec nepeMernas Path com-
npocro nycryio crpoky (Path="), To ApaiiBep HIIETCA B TEKYLICM Ka e

H GD, # GM sB1sIOTCA NepEMEHHEIMI-TIAPAMETPAMIL. Ec.rin np! be:
nycke InitGraph nepemennas GD pasxa HYIIO, 'mvuymmm npaiBep H o
THMaNbHBIE TPaUYecKuii PeXUM U4 ITOr0 ApaiBepa ONpeaeAeTes a8
TOMaTH4eCKH. A KpacoTsl B MOmyie GRAPH pawe 3aBefeHa xonmmom
Detect, pasnas 0. OBpatite BHHMaHHE Ha TO, KAK OHA OyaeT HCIIOMAB3
B PUMeEpax.

iy Cnriuﬂpmnoﬁ npoueaypoit k InitGraph sBsercs Hpﬂm

CloseGraph, suirpysaiomas paiisep 3 naMATH ¥ BOCCTAHABIIHE _
HCXOJIHBIH BUIEOPEHHM. “

Cﬂcﬂylﬂmaap TpOrpaMMa WHHIMATH3UPYeT rpadHuecKui pexcHM H
Cpasy e ero 3aKpsIBaeT:

uses

Graph;

var

GDriver, G Mode: Integer;

begin .

GgﬁverA;Detecl; {aBTOMATHUeCKOE ompefcneHHe ApaiiBepa, HOC
Koneky Delect=0

I uitGrapﬁ(G} Driver, GMode, 'w:\1p'); {MHMusManu3HposaTh rpaduie=
CcKuif pc:l;um} A

ReadLn; {wnats samarus knasumn "Enter b, )

Clomellah; {nponenypa CloseGraph Brrpyxaer I‘Pﬂfll“‘*“!ﬂlg apaii
BEP H3 IAMATH H BOCCTAHARMNBACT NPCABLIYILHIT BHAEO-PEKH M.} end.

Boamoxubt curyauum, korga no kaxum-anbo TpHUHHAM upouﬂ:cyl;l:
InitGraph ne mower HOPMANBHO BBIMOMHUTE CBOKO puﬁory: HAIPHMEP, b
HEBEPHO YKa3aH NyTh, rae Haxomutcs wykHbiit. BG1 (aiin wm, eciit
HHHIMAIM3an MK rpadiKy He XpaTaeT ONEpPATHBHOI NAMATH.

Ins “-llcmlrgm?aulm TAKHX CTydaes MOKHO HCIONB30BATH QJWK“I::
GmPhRCSHll, BO3BPAIIAIONIYIO 1OC/e [ONBITKH sHHMUBAmGa rpag
CIERyIonyte IHaCH);

0 - oumbox wer;

-2 - He ofuapykena rpadurueckan niata;
-3 - He naiinen daitn Apaiisepa;

“4 — Henepunii npaiisep;

=5 — s uHHUMA AT rpafHKH HEAOCTATOMHO NAMATH,
uses

Graph;
var

G Driver, GMode . EnCode : Integer;
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begin

G Driver : = Detect; { aToMaTH4ecKoe onpeJencHie ApaiBsepay)

InitGraph(G Driver, GMoue, "); { HHAUHATH3HPOBATE IPadHuECKHIT
pexum}

ErrCode := GraphResult;

if ErrCoue < 0 then { onm0ky ects }

WrileLnC Omu6xu nruuamsauuy rpapuxn Homep ' ErrCode)

else { ommbox Her }

CloseGraph: { BEIKTIOYHTE rpaHUecKkHil pexum }

end.

3.2. H3ohpaxenne TO4eK, JHHHI, UBeTA

WUrak, MBI yMeeM MepeBOAMTE SKPaH B IpaduyecKuil PeXHM H XOTHM
Y3HATE, YTO 3Ke ¢ HUM elle MoxHo aenath. B Monyne GRAPH Haxoautes
okono 80 npouenyp H dyrkuui. C HX NOMOMIBIO MOKHO PHCOBATE TOUKH,
OTPEe3KH, JJUIMICH], NPAMOYIONBHHKH, MHOIOYTONBHHKH, 3aKPAlMBas BCe
3TO B pasiMuHbIE UBETA H 3alITPHXOBLIBaA 11-10 CTAHJAPTHEIMH M CKOJIb-
KHMH YrOAHO HECTaHIapTHhIMH CHOOUSBMH, MOXHO BBIBOJHTh Ha 3KpaH
TEKCTEI PA3HBIMH IIPH(TAMH, MOKHO 3ANOMHHATE ' NiepeBuraTs obmactu
akpana. Bee 9T0 AOBOMEHO MPOCTO.

Haynem ¢ cucremsl KoopasHaT. Kaiias TouKa 3KpaHa HMEET CBOH KO-
opaunatsl. Bepxuuit neswii yron — touka ¢ koopuusatamu (0,0). Ko-
OPAMHATA X YBENHYHBACTCA CJIEBA HATIPABO, 4 KOOPAHHATA ¥ — CBEPXY BHH3,
Hanpumep, B pexume VGAHI (640x480) KoOpAHHATE! NPABOT0 HIKHETO
yrina (639, 479). A xoopfHHATHL cepeinHbl IKpana — (320, 240). H ecun y
Bac BO3HHKHET CHIbHOE MeaHHE NOCTABHTH B CEPelHHE IKPAHA TOHKY,
caenaiite 910 npy nomoury npoueayps: PutPixel.

[Mpoueaypa PutPixel (X, Y, Color) 3akpamusaer TOUKY ¢ KOOpAHHA-
tamu (X, Y) B uBer, onpeenennsii mapamerpom Color.

Hanpumep, npu srsose PutPixel (100, 120, Red) nossutes kpacuas
TOYKa ¢ koopauHatamu (100, 120).

[pouenypa PutPixel cTABHT B HYXHOM MECTE TOHKY HYIKHOIO LBETE, &
¢ noMomsio cumMerprynoii eit Gynkuun GetPixel moxuo, Haobopor, ya-
HATH, KAKOIl 1{BET HMEET TOUKA C JAHHBIMH KOOPIHHATAMH.

Dyuxuus GetPixel (X, Y) Bosppamaer 3Ha4eHHE UBETA B TOMKE C KO-
opanHaTamu (X, Y).

Takum obpazom, ecinun Col — enasn nepeMenHasn, TO OC/E BINOIHE-
His oneparopa:

Col:=GetPixel (50,80);

Col Gyaer umers 3Hauenue usera B Touke (50, 80).
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B moayne GRAPH umeroTca HECKOJBKO MPOUEAYP MUl PHCOBAHNA
NPOCTHIX (BUTYP: OTPEIKOB, OKPYWHOCTEH, HUIMIICOB, NPIMOYTOIBHUKOB |
T.L ‘

Mpoueaypa Line(X1, Y1; X2, Y2) nposoaut orpesok u3 touxu (XL,
YD s Touxy (X2,Y2).

Tpouenypa Circle (X, Y, Radius) uepTuT OKpYKHOCTS ¢ LEHTPOM B
touke 'X,Y) 1 papuycom Radius.

Iponenypa Rectangle (X1, Y1, X2, Y2) uepTar OpsMOYTONBHHK C
nesBM "Bepxim yraiom (X1, Y1) u npassi mwkmM (X2,Y2). .

Tpouenypa SetColor (Color) ycTanasaHBaeT TEKyLUHil 1BET PHCO!
HHA, I,

Ecmi nponenypa SetColor ne ycramopuna kakoif-1ubo APYroH LBET,
TO TEKYIHUM LBETOM ABIgeTCH Genblil.

,E[l:m 0003HAYEHHA 1BETOB B rPadHUEcKOM PEIKHME MOXKHO MCIIO/B30-
BATh Te e KOHCTAHTEI, 4TO H B TEKCTOBOM:
const
Black =0; { uepuiii }

Blue=1; {cunuit }

Green = 2; {senensii }

Cyan = 3; {6upio3osrii }

Red =4; { kpacuuif }

Magenta = 5; { mamusossiii }

Brown = 6; { xopuunessii }

LightGray = 7; {cetno-cepsuii }

DarkGray = 8; {remno-cepuiii }

LightBlue = 9; { spko-rony6oit}

LightGreen = 10; { spxo-aenesiit}

LightCyan = 11; { apko-6upiosossit}

LightRed = 12; { apxo-kpacusit}

LightMagenta = 13; { spko-mamunoBsiii }

Yellow =14; { senraii }

White-1S; {Gensuii} i
Crenyromas nporpamya, BedepuBas OKPYKHOCTH, CO3AACT AIKYPHE!
Yiop:
uses

graph;

var

i,j: i.l!lteger;
gd.gmiinteger;
begin

gd: delect; { asromamiyeckoe onpenenete apaiisepa }
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initgraph( gd,gm,"); {HHHUHANHIHPOBATE TPaHHECKuil pexcuM }

for 1.-=0 to 20 do
forj: =0 io 20 do

Circle(i*40,j 30,64);

readln;

CloseGraph; { BeIKnHOUHTE rpadHyecKuil pexHM }

end.

Msr gacto Gynem ucnons3osats e yaobusie Qynxuni GetMaxX u
GetMaxY, BO3BpamaiolHe pa3pemaiolIyio cnocofHOCTs 0 OPH3OHTAIH
M BEPTHKAJIH (COOTBETCTBEHHO).

OTH QyHKUHH ymoOHO HCIONB30BATH .u.mt HAMHCAHHA NpPOrpamMM, He
3aBHCALIMX OT PEXHMA, B KoTopom onni 6ymyt paborars. Cieayiomas npo-
rpaMMa B 000M BHAEOPEKHME YePTHT PAMKY TOUHO HA BECh SKPAH!

uses

graph;

var

ij:integer;

gd.gm: integer;

begin

gd: =detect;

initgraph(gd,gm,"); { HHHUHATH3HPOBATE rPAQHEECKIIL PENHM |

Rectangle(0,0,GelMaxX,GelMax Y);

readln;

CloseGraph; {BRIKmIOUHTS rpadiuecKiii pesiM |

end.

3.3. HaoGpamenue guryp

lpouenyper Line, Circle, Rectangle BbriepuuBaioT TONBKO JAHHHH.
Borland Pascal npejocrasnser BOIMOXKHOCTH ANA PHCOBAHHA 3aNOJIHEH-
Hbix 1BetoM uryp. IMogobro ToMy, kak npoueaypa SetColor ycranasmu-
BaeT TeKyumii user pucosanus, npouenypa SetFillStyle ycrasasnusaer
TEKYIUIHIT LUBET HAMONHEHHA i TEKYILYIO IITPHXOBKY:

SetFillStyle (Style, Color) -

YCTAHOBHTE TeKyLiuii uset HanonHenus Color i TEKyly10 IITPUXOBKY
(eTins nanonuenusn). JUiA YKa3aHHA PA3MHMHEIX CTIUIEH HATIOTHEHHS MOM-
HO I10JI530BATECH CEAYIOIHMA KOHCTAHTAMM:

const
EmptyFill = 0; {3anonauts 06nacts GOHOBLIM UBETOM }
SolidFill = 1; { HenpepsiBHOe 3an0NHEHNe 0ONACTH IANAHHBIM LIBETOM |

LineFill = 2; {3anonHuTh TONCTIMH FOPH30HTANLHBIMH JIHHHAMHA — |

39



LiSlasnFill = 3; {3anonsuTs TOHKHMH KoChIMM JHusAMM /] }

SlashFill = 4; { 3anoAHUTS KupHEMH KoCKIMH JHusMH /// }

BkSlashFill = 5; {3anonsuTh JAPHBIMH KOCHIMH J s

LtBRSlashFiH = 6; { sanomsus kocsimu mosocamu W }

HatchFill = 7; { sanonmuts xnerxoii }

XHatchFill = 8; { 3anonsmuTs KoCOi KIETKOH } ) i }

InterLeaveFill = 9; { 3anonHuTs 04eHb YACTOH KOCOIT IITPUXOBKO)

WideDotFill = 10; { sanonruTs peaxumu TOUKAMHU }

CloseDotFill = 11; { 3anonnuts YacTHIMH TOIKAMH } otk

UserFill = 12; { mrpuxoBka, onpeienenHas nojib30BaTex ONIE3YA

Tpoueaypa Bar (x1, yl, x2, y2) pucyer npAMOYroILHHUE, i:):{i o1
TEKYIIHi UBCT HAIONHEHUS M TeKyILyIO IITPUXOBKY. JIeBbli BEP 2 =
IPAMOYrONkHHKA — Touka (x1, y1), a mpassiii HIDKHHUIT — TOUKA (<2, y2).

Tipoueaypa Bar3D(xl, yl, x2, y2, Depth, Top) pueyet napasuienent:
NEAl, HCTOABIYA TEKYIIHE LBET HATOMHEHHA H INTPHXOBKY. Hepewm@
Depth copeput "riybuny" napamnenenunena. Jlorneckasd Hﬁg‘;:;‘ T@
Top cursanuaupyer, wyxuo m BEepIHBATS BEPXHIOW ma“b'-r Meet
HMMECT 3Havenue True, To BepxHAA TpaHb BEMEPIHBACTCH, ccat o0
3nauenne False, Bepxuss rpans He BEIuCPUHBACTCA. 3Tl

Tpouenypa anuipz X, Y, )&P;dius, YRadius) pHcyer i
UBETOM IUIHNC, MCNONE3YA TeKyIUil UBET HANOIHEHHA H Telfyﬂly"’ ;
x0BKy. OcH mminca napannenbin ocam koopaumat. XRadius =
Alumnea, a YRadius — ero sricora.

uses

Graph;

var

GD,GM:integer

begin

GD=Detecf;

lnileph(gd,m,‘d:\tp');

SetFillStyle(7,Blue):

Bar( 0.0, GetMaxX, GelMax Y);

SetColor(Cyan):

SelFillSlyle( 11LightRed);

ﬁﬂﬁﬁ‘:f“‘“mhxx div 2,GelMaxY div 2,90.100);

Closegraph;
end.

{HHMLHan3a1Ma rpadiuKi}
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3.4. HaGop Texcra B rpadH4ecKoM peskunie

B rpaduueckoM pexHMe MOXKHO HCMONBI0BATE PacTpPOBLL wipubdT H,
KpPOME HEro, ellie HECKO/IBKO BEKTOPHRIX mpH(ToB. PacTposstil wpHT 3a-
ABeTCA MATPHUEIl TOYEK, 8 BEKTOPHBIH — PANIOM BEKTOPOB, COCTABIAIOLINX
CHMBOIL

[Ipx yBenuueHuu pacTpOBOrO CHMBOJA MBI HAUMHAEM Da3NHYaTh CO-
CTABJIAIOLIHE €T0 TOYKH, & MPH YBEIHYEHHH BEKTOPHOTO CHMBOJIA Ka4ecTBO
1300paXkeHHA He MEHAETCA M 3ABMCHT TOJBKO OT paspemaoieil cnocob-
HOCTH 3KpaHa. .

Qaitnel mpudToB uMeioT pacumpenue CHR. Ilpu 3arpyske mpudra
COOTBETCTBYIOLIMIT (aiin Ho/mKen HaxoAHTECA AKO0 B TOM JKe KaTanore, rje
u rpaduueckuii apaiisep BGI (sror katanor, kax Brl nomaunTe, 3a1aeTcs B
npouenype InitGraph), mi6o B Texyiem xaranore.

Macwrrabupopanie H BmGOp MWpPH(TA OCYLIECTBIASTCA € MOMOIBIO
npouenyps SetTextStyle:

SetTextStyle (Font, Direction, Size) — ycraHOBNTE TeKymiuii WpHpT,
HANpPABNCHHE BHIBOJA TeKCTa M pasmep cumponos. Font omnpexenser
mpud, Direction — HaNpasJeHHe BBIBOAR TEKCTA (C.i 1 HATIPABO MM CHH-
3y seepx ), Size onpepensier pasmep wpudra. s pacrposoro wpudra
HOPMAJILHBIIL pasMep JocTraeres npy Size =1, a Af BEKTOPHBIX MPH(TOB —
npu Size =4,

Hns ykazaHus pasipuusbix WPH$TOB M HanpasjeHuil BHBOAA TEKCTA
Olipe/ieNieHbl CASYIOMHE KOHCTAHTE

const

{ mpudyren |

DefaultFont =0 {8x8 craunaprasiii pactpossiil mpudr}

TriplexPont = 1 { sexTopuuiii wpndr}

SmallFont = 2 {BexropHsiii wpndT)

SansScrifFont=3 { sexropustii wpngr}

GothicFont = 4 {sewropustii mpudr}

{opHenTauus Texcra |}

HorizDir = 0 { cnesa naupaso}

VertDir = | { cunay seepx |

[Mpoueaypa OutTextXY (X, Y. TextString) — BEIBOJANT CTPOKY
TextString, Haunnas ¢ Touk (X, Y). CTpoka BHIBOAMTCA TEKyLIHM mpud-
TOM, € TEKYUIHMH HANPABACHHEM H PAIMEPOM CHMBOJIOB.

IMpouenypa SetTextJustif y (Horiz, Vert) ycranasiusaer asTomMaTuue-
CKOE BLIPABHMBAHIE TEKCTA, HCMOJL3yeMoe sateM npouemypamu OutTex-
XY u OutText. Horiz - ropusontansHoe, a Vert — BepTUKaNbHOE Bhl-
paBHHBAHHE,
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Jlis yKa3auus BRIPABHUBAHKS ONpPe/IEeHbE! KOHCTAHTEL!

const

{14 TOPH3OHTAJILHOTO BHIPaBHUBAHHA MOTYT MCTIONB30BATECA: |

LeftText = 0 { puipasHHBaHHe cliepa}

CenterText = 1 {BrpaBHHBanHe N0 UEHTPY }

RightText =2 { BhipaBeuBanue cnpasa}

{/U1% BEPTHKAILHOTO BRIPABHHBAHKA MOLYT HCIONB30BATHCH: |

BottomText = 0 {BuipaBnusanue cuusy }

CenterText =1 {BHPQEHHBHHHB N0 UEHTPY H

TopText =2 {BEpaBuuBanue caepxy }

program Game_Over;

uses

Graph;

var

GD,GM: Integer

begin

GD =Detect;

InitGraph(GD,GM,'d Mp\bgi"); {musanusanHl rpadJHKH}

SetTextJustify(CenterText, CenterText); {onpeneinTh Bhl'pﬂBHW_}_

SetTextStyle(TriplexFont HorizDir,8); {onpeAennTs wpng, Hi P
JIeHHE H pil?Mep}

{c HeDONBIIIM CMeILeHHeM It pasmIdHBINI LBETAMH BEIBOANTCH O/l
11 Té A€ HAAITHC }

SelColor(White);

OutTkxtXY{GetMaxX div 2.GetMaxY div 2; GAME OVER');

SetColor(LightBlug);

OutTextXY(GetMaxX diy 2+2,GetMaxY div 25 GAME OVERY),
SﬂC{}l{)}'(LightRCd);

QuiTextX Y(GetMaxX div 243, GelMax Y div 2,' GAME 0 VER'):

SetColor(LightRed):

QuiTextX Y(GelMaxX diy 244, GelMax Y div 2,' GAME 0 VER');

SelColor{ White);

read In;

CloseGraph;

end. _

BexTOPHBIC WPH{TL Triplex, SmallFont, SansSerif u Golhic HE €&
pepHar PYCCKHX CHMBONOR, oaxe, 5 VIOMIHABILIEMCS YIKE npoTpaMMHON
[poAYKT dupi Borland "B} ToQLKIT" coneprntes pesaxtop WIpHE:
op. KOTOPHH TIOSBONAET oy pary yoprie BexTOpHEIE WPHQTEL HIH Mes
uATE OTACHBHEIE CUMBOAL! B yce yejouxcs.
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3.5. ObnacTn 3kpana

Hcnonsays npouenypit Getlmage, Putlmage u dynkumio ImageSize,
MBIl HMEEM BO3MOMCHOCTE 3aNOMHHATE M BRIBOJMHTE HA 3KPaH IIPAMOYIO/b-
Hble o0nacTi n3obpakeHuii,

@ynxkuns ImageSize (x1, yl, x2, y2) sosspautaer pasmep NamstH B
Gajitax, HeoOXOAMMBIIL U5 COXpaHEeHHUsA 3aJaHHOTO NPAMOYTOIBHOTO dpar-
MEHTa 3KpaHa, (x1, y1) nessiil Bepxuuii, a (x2, y2) npassiii HIKHHI YIB!
(pparMenTa.

Ipouenypa Getlmage (xl, yl, x2, y2, Area) cOXpaHSeT IPAMOYTOJIb-
Huli (hparMenT u3obpaxenus B obnacTi namaTH Area (xl, yl) nessiii Bepx-
Huii, (X2, y2) npaskiil HIOKHHI YTTIB] parMenTa.

Ipouenypa Putlmage(x, y, Area, Mode) BRIBOIMT B 32]aHHOE MECTO
aKkpaHa dparMeHT u3oGpaxenus (X, y) — eBbli BepXHuii yron 061acTi ok-
paHa, Kyma Gyaer ckonmuposano u3o6pamenue W3 obnacTd namaTH Area.
Mode — pesxim BeiBona n3obpaenns Ha sxpan. Haobpaxenue Moxer npo-
CTO HanarathCid Ha [aHHyio objacTh JKpaHa, 3aKphIBaf €€ MpekHee co-
Aepxknmoe, 6o MOMKET onpefeneHHbM 00paioM B3aHMOAEHCTBOBATE C
HHM.

Jns onHcaHua PasNHYHBIX PEKHMOB BEIBOAA HCIONLSYIOTCA KOHCTAH-
ThI:

const

{ KoucranTh ans npouenypst Putlmage }

NormalPut=0; { 3ameHa cywecTyiomero n3oGpaxeHus }

XorPut = 1; { nexmouatomee HJIH ( XOR )}

OrPut " 2; { noruyeckoe MJIM (OR ) }

AndPut =3;{ noruueckoe H (AND) }

NotPut = 4; { noriueckoe HE ( NOT ) }

B pexume NormalPut kaxnas TouKa BHIBOAMMOrO Ha 3KpaH H3obpa-
JKEHHA [IPOCTO NEPeKPhIBAET TY TOMKY, HA KOTOPYIO OHA Hanaraerca. B oc-
TanbHBIX PEKUMAX Kaablii OHT JABOMYHOrO NMpEeACTABJCHHA LBETA HAaja-
raeMoll TOYKH B3AUMOAEHCTBYET ¢ MApHBIM GHTOM uUBeTa TOH TO4KH, Ha
KOTOPYIO TPOMCXOAHT HAJOXNEHHE [0 COOTBETCTBYIOUIEMY JIOTHHECKOMY
3aKOHY. PeayibTaToM MOMeT ObITH UBET, OTAHYHLIL OT uBeToB 0beux Hc-
XonHeiX Touex. Jlng Toro, 4robel HEMHOFO OCBOMTHCH C BO3HMKANOIIMMH
apexramu, Mbl MpeIATAEM NOIKCIEPHMEHTHPOBATE € JAHHOM NporpaM-
MOii:

NornalPut XorPut OrPut findPlit

USES

Crt, Graph;

var
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GraphDriver, GraphMode: Integer;

P: Pointer;

i, size: Integer;

begin

GraphDriver := Detect;

InitGraph( GraphDriver, GraphMode, 'd:\tp\bgi');

Set{FillStyle(l,14);

Bar(0,0, GetMaxX, GetMax Y);

{ co37aeTCA HEKOTOPAA KBPTHHKA B PAMOYTOJILHHKE (0,0,40,40)}

selcolor( 1);

for i.=0 to 10 do

rectangle( 20-2%1,20-2*1.20+2%1,20+2%);

OutTextXY( 80.20,'This is the image'); “

{OnpeNenseTes pasMep masTh, HeoGXOMMMBI VIS 3ANOMHHAH
dparmenta (0,0,40,40)}

size.=ImageSize(0,0,40,40);

{Bpienaerca Tpedyemas obnacTs namMaTH H HA HEE AIPECYETCA

ykasarens P}

GetMem(P, size);

{8 T0ii 06nacTH, Ha KOTOpYIO yxasmBaeT P, 3amOMHHACTCH

dparsent (0,0,40,40)}

Getlmage(0,0,40,40,P");

{ Beios B pesiunme NormalPut)

fori=11t0 10 do

Putmage(i*20,60,P" NormalPul);

OutTextXY( 250,80; NormalPuf);

{ suiBojt B pexcne XorPut}

fori=lto 10 do

Putlmage(i*20,"00,P" XorPut);

OutTextX Y{ 250,120, 'XorPut ):

{ swBo B pexcinme OrPut |

fori=1to 10 do

Putlmage(i*20,140,PA OrPuy);

OutTextXY( 250,160;0rPuf);

{ suBoA B pexcine AndPur)

for i=1 to 10 do

Putimage(i*20,]80,P* Andpuyy).

OutTextXY/( 250.!00;1\“@“:]:

freadLn;

CloseGraph;

end.
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3.6. YcTaHoBKa HANHTPEI UBETOB

[TauTpa — 3T0 COOTBETCTBHE MENAY HOMEDAMH LBETOB H LIBETAMH,
KOTOpbi€ PEANbHO MOAB/IAIOTCA HA JKpaHe, Mul paccMOTpHM TpH MpoLEy-
PBl, MO3BOJIAIONIHE paboTaTs ¢ NATHTPOIL.

Mpouenypa SetPalette (Coll, Col2) ycTanaBIMBaeT LBET IANTUTPEI C
Homepom Coll B uper, ykasanustii Col2.

uses

Graph:

var

Driver, Mode: Integer;

begin

Driver:=Detect;

InitGraph( Driver, Mode, ' d:\ tp\bgt');

SetPalette( Black, Blue);

ReadLn;

SetPalette(Black,Red);

ReadLn;

CloseGraph;

end.

[lpouenypa SetdllPalette (Palette) ycranapnupaer Bce 1(BeTa NANTHTPEL
onuospemento. Ilo anpecy Palette jomkua Haxoautses 00MACTS, ONMCHI-
BAIOWAA NANUTPY, NpUHeM B nepsoM GaiiTe ykasslBaeTcs JUIMHA NANHTPEL,
caejioM pacrionaraiores useta, [lepemennyio Palette yacto ypobxo onmcsi-
BaTh, KAK HMEIOWLYI0 npenonpexenennslil tiun PalelleType:

type

PalelteType=record

Size:Byte;

Colors.-Array[0... MaxColors] of ShortInt;

end;

rae MaxColors — npezionpe/enensas KOHcTanTa, pastas 15.

B ecaenyiomeit mporpasme npi nomontn SctAllPalette useta uinye-
CKH NEPEeXOMAT OMHH B APYIOii, 4TO HCIONB3YETCA JUIA HMHTALIMM LAKIHYe-
CKOI0 JIBHIKEHWA.

uses Crt,Gruph;

var

Gd.Gm, [: integer;

P:PulelleType;

begin

Gd.=Delect;

InitGruph(Gd, Gm.'d:\tp\bgi');



(3aKpacHT 3KpaH OeEIM LBETOM}

Bar(0,0, GeMaxX, Get Max Y);

{yCTAHOBHT LBETA JULA NATHTPBI}

for I:=0 to MaxColors do P.Colors [I ]:=1

P. Size.=MaxColors;

{HCOBATB OC/IE/I0BATEIBHO BOCME LBETAMIL (xpome Genoro) }

for 1.=0 to MaxColors-1 do

begin

SetFillStyle(1.D);

Bar(50+1¥10,0,50+(I+1)*10.GetMaxY);

end;

{MenATH LHKIHYECKH 1sera}

repeat

for i.=0 to MaxColors-1 do

P.Colors{I]:=(P.Colors[ I ]+1) mod MaxColors;

getAllPaletle(P);

until keypressed;

readin;

CloseGraph;

end.

Kakbtii UBET MOXET GBiTh npefcTaBieH, KaK KomOunauus kpacHol
qeenoil 1 cuucil coctasumonyx. Ipoueaypa Se(RGBPalette 10380
aMeHHTb COCTABITIONINE KAXJIOro UBeTa:

setRGBPalette (Col, R, G, B) — i3mennth KPaCHY10, 3esieHylo 1 &
{iol0 COCTABIIOUIE UBeTa ¢ Homepom Col Ha R, G u B COOTB
Tockoubiy Y4HTHIBAIOTCA TOJILKO wweCTh Gur uncen ~ G n B, nMeeT CMBIC
yKa3piBATD 3HAMEHHE COCTARNAIONLX LBeTa B npejenax oT 0 no 63. Tpo
ypa Se(RGBPalelte paboraer ua apanrepax VGA 1 [BM 8514.

uses Crt, Graph;

var
Gd,Gnuinteger;
begin
Gd:=Defect;
InUGNPh[GdGm,'d:\tp\bg‘ll).
{ yepubtil JKpan } 2
ReadLn;
{“anolmo-pnsoubm oTTeHOK — K
3 pacHas COCTABIAOIIAA qyTh-H)
“““ﬁ”?ﬂ’ Set RGB Palettef Black, 55,45,45):
e »

“oneroaul_ll UBET — omiEnpytor cuHAs H KpacHad COCTABISIONK
SeLRGBPaIcne (Black, 30,5,30):
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ReadLn;
CloseGraph;
end.

3.7. Odpaborka ommboK

Yike yNOMHHANOCH, YTO NPH HHHLHATH3ALMH PaduecKoro pexnmMa
omHOKH HHHIHATH3AUUK Bosspawaores (ynkumeli GraphResult. Onua-
K0, HasHauenue GraphResull mmpe: 1a QyHKIHA BOIBPAIAET KO OMHOKH
M IPH MHOTHX JPYruX rpadwdeckux onepauuax. Crenyioliue KOHCTAHTHI
COOTBETCTBYIOT Kojam Boaepara GraphResult:

const

{ Kons! Bosspata ¢yynkumun GraphResult}

grOk = 0; { omunbox ner }

grNoInitGraph = -1; {(BGI) rpajuka He ycraHoB/ieHa (HCTIONB3YiTE
npoueaypy InitGraph) }

grNotDetected = -2; {anmapatroe ofecneuenne ans rpaduki He Haii-
JieHo}

grFileNotFound = -3; { ne uaiinen daiin apaiirepa ycTpoHcTsa |

grinvalidDriver= -4; {nesepusiit haitn apaiisepa yorpoiicTsa }

grNoLoadMem = -5; { nexBaTka maMaTH LA 3arpysKi apaiisepa}
grNoScanMem = -6; { BbIXOJ 33 IPAHULIE NAMATH NTPH CKAHHPOBAHHH
obnacti}

grNoFloodMem = -7; { BBIXOA 3a rpaHHUEl NAMATH OPH 3aNOMTHEHHH
saKpaiusaemoii obnacti}

griontNotFound = -8; { ne naiinen daiin wpndra }

grNoPontMem = -9; { Hexsartka namaTu Juts 3arpy3xu wpudia}

grinvalidMode = -10;{neponyctumsii a4 shifpansoro jpaiisepa
rpaduyecKuii pesum}

3.8. Ipouexyps n dynxuun monyas GRAPH

Ilpoueaypa Arc — pucyer Ayry OKpY#HOCTH.

Omucanne: Arc (X, Y : integer; StAng, EndAng, Radius : word);

X, Y — xoopaunatsl uentpa okpymuoctd, StAng i1 EndAng — coor-
BETCTBEHHO HAYANBHEI 1 KOHeuHBIH yriubl, Radius — paguyc okpyHOCTH.

uses Crt.Graph;

var

Gd, Gm, L:integer

begin

Gd:=Delect;
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InitGraph(Gd,Gm,’d:\fp\bgi');

{cepatit o }

SetBkColor(LighlGray);

{IyTH OKPYXHOCTE} MOCTENEHHO NOBOPAYHBAIOTCA H pACHIHPRIOTES,
MeHAA LBET }

for I:=1 to 200 do

begin

SetColor(1 div 15);

Arc(GetMaxX div 2,GetMaxY div 2, 1,1+300,1+10);

end;

ReadLn;

CloseGraph;

end.

Tipouenypa Bar — pucyer sanonuenHbii UBETOM npaMOyroBHIk
Henonb3yA TEKYIHH UBET M CTHIB 3aKPacKH.

Omicanne: Bar (X1, Y1, X2, Y2: integer);

X1 1 Y1 - Koopaumats: nesoro sepxiero, a X2 1 Y2 = npaBoro Hitk:
Hero yriaa NPAMOYTONBHHKA,

Hpoueaypa Bar3D — pycyer sanonmensiii UBETOM napaJuIeemine:
HCoNb3YA TEKYIIHH UBET I CTHIIL 3aKpacki.

Omucanne: Bar3D (X1, Y1, X2, Y2 : integer; Depth: Word; Top: Bo¢
lean);

X1 1t Y1 — KoOp/wHaTst niesoro sepxiero, a X2 1 Y2 = npaBoro Hitk
Hero yriia npAaMoyronbuitka. Depth — "rayGuna" Top — jlornMecKkan mepe
MeiHaY, YKAJBBAIOLIAN PHCOBATS juU He PHCOBATH BEPXHIOKO IPAHb:

uses Crt,Grapl;

const

Heigh=10;

Width=10;

Depth=20;

w »

Gd, Gm, I: integer;

begin

Gd:=Detect;

nitGraph(Gd,Gm,'d\p\bgi' ),

Sg:COlCII’(nghtRCd) g

or =110 50 do

*Width [*Heiohl (141 s10s ,

g:;ﬁ . idth,*Heighl (1+1)*Wid¢h, (1+1) *Height, Depth, TopOn);
CloseGrmph;

end.
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Ilponenypa Circle — pucyet OKpyXHOCTB.

Onucannue: Circle (X, y : integer; Radius : word);

X, Y — xoopuHaTs! nextpa okpyxnoctH, Radius — pagnye.

Ipouenypa CloseGraph — c6pacsiBaer rpauHecKui pesium.

Onucaune: CloseGraph;

IIpouenypa DrawPoly — pucyer MHOrOYroO/IbHHK.

Onucaune: DrawPoly (NumPoints : word;var PolyPoints);

NumPoints — konuuecTso Bepuun MHOroyronshuka, PolyPoints Mo-
HKET;

OBITH MACCHBOM, IIe NEPEHHCIAIOTCA KOOPAHHATE! TOUEK.

uses Graph;

const

N=100; { KonH4ecTBO BepIIHH MHOTOYTOBHHKA )

var

Gd, Gm, LInteger;

Poly: Array [1.. 100] of PointType;

begin

Gd:=Detect;

InitGraph(Gd,Gm,'d:\tp\bgi');

Randomize;

{Bepiunusl, GyayT MMETB ClTyHaiiHbIe KOOPIHHATEI }

for I:=] to N do

begin

Poly[l ].X:=Random(GetMaxX);

Poly[1].Y =Random(GetMaxY);

end;

DrawPoly(N,Poly);

ReadLn;

CloseGraph;

end.

Ipoueaypa Ellipse — pucyer ayry aJuiHrica.

Onucanue: Ellipse (X, Y : integer , StAngle,EndAngle : word; XRa-
dius, YRadius : word);

X,Y - koopaunatsl uentpa, StAngle u EndAngle — HauanbHelil ¥ KO-
seunstii yron ayru, XRadius u YRadius BbICOTa H IIHPHHA COOTBETCTBEH-
HO.

{ Oyra smnumca. "npefidyer”, HHOrAa MeHA LUBeT}

uses Crt,Graph;

var

Gd.Gm.X, Y: integer;

begin
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Cd: =Detect; i
InitGraph(Gd,Gm,’d:\tp\bgi’);
{ermuit o}
SetBkColor(Blue);
{ cHa9ana UeHTp AYTH B LEHTPE akpaa }
Xi=GetMaxX div 2; Y:GetMax Y div 2;
eat =
TE BepOATHOCTBIO 1/100 MOMEHATS LBET HA mﬁﬂmn }
ifrandom( 100)= I then SetColor( Random( 16)); e
{ Random(5)-2 — 310 npocTo cyuaifHoe YHCIO OT -2,
X:=X+ Random(5)-2; Y:=Y+Random(5)-2;
{ prcosats yry anuumnca }
Ellipse(X,Y,340,200,50,40);
until keypressed:
ReadLn;
CloseGraph;
end.

Iponenypa FillPoly — pucyer saxpatiesHB1 "“*S“’ﬁfmm
Onscane: FillPoly (NumPoints : word: var PolyPoini ;:lolypﬂims o
NumPoirtts — xomuectso sepumH MHOOYTO nmm‘a’ex Cm. mpHM

#eT BbiTh Maccusom, re nepeYHcIAIoTeA KOOpAHHATEL TOHEK.

s DrawPoly, obnact
Mpouenypa FloodFill — 3ammsaer usetoM OrpaHHueHHYI0

HCNOME3YA Tekymuii uper u ctis 3aKpacKH. :

Onicanne; FloodFill (X, Y : integer; Bordcr:word); JAITHBKH,

X, Y — xoopauHats: Touks, 13 K0TOPOii POHIBOMHTCA AHIYHBIM.
Border yiassmaer, kaxofi user npi amuske CHMTATS P

uses Graph;

var

Gd,Gm: Integer;

begin

Gd:=Detect;

h)itGraph(Gd}Gm,‘d:\rp\bgi‘);

SelCqur[LighLRfd);

Circle( 100,100,80);
Circle(200,100,30);
SetFillStyle( 1, Cyan);
FloodFil (150,100, LightRed);
ReadLp;

CloseGraph:
end,

h
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Hpouenypa GetArcCoords — 3anpauinBaeT KOOpPAHHATE! MOCAEAHEH
npouenypst ARC,

Onncaune: GetArcCoords (var ArcCoords : ArcCoordsType.);

Ipwu sr13ose GetArcCoords nmo napameTpaM MOC/ENHETO BbI30BA MpPo-
uexypel Arc samonHsiores nous nepemenxoii ArcCoords, umerome THI
ArcCoordsType.

type

ArcCoordsType=record

%Y,

XStart, YStart,

XEnd, YEnd:Integer;

end;

X Y — KoOpAMHATEH! LeHTpa OKpyKHOCcTH, XStart u YStart — koopau-
HaThl HauanbHoi, a XEnd 1 YEnd — xoHe4HOii TOUKH TYTH.

uses Graph;

var

Gd,Gm,1,J,Angle:Integer;

ArcCoord: ArcCoordsType;

begin

Gd:=Detect;

InitGraph(Gd,Gm,'d:\tp\bgi');

Angle:=30;

for I'=1to 12 do

for ::=1to I do

begin

Arc( GetMaxX div 2,GelMaxY cliv 2,I*Angle,J* Angle, 100);

{ 3anomunaem napameTpsl, ayru B ArcCoord }

GelArcCoords(ArcCoord);

{ coemunaem KpaiiHue TOUKH AyTH }

Li:ne{ArcCoord. XStart, ArcCoord. YStart, ArcCoord. XEnd. ArcCo-
ord. YEnd);

end;

ReadLn;

CloseGraph;

end.

Dynxunn GetColor — Bosppatiiaer TeKyHH LBET.

Onucanue: GetColor: word;

@ynkuusa GetGraphMode — pozepaimiger TeKyului rpaiueckuit
PEHKHM.

Omucanne: GetGraphMode : integer;
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. B
Mpouenypa Getlmage — coxpasser 06pa3s 3a1aHHOI ofnacTH 3Kpasa
i) e. f . Area).
yq}egmicnuaet Getimage (X1, Y1, X2, Y2 : integer; varArea)
uses Crl, Graph;
var
Gd, G, Size: integer;
P:=Pointer,
begin
Gd:-=Detect;
InitGraph( Gd, Gm, ' d:\ tp\bgi");
{8 o6nactn axpaia (0,0,40,40) pHcyeTcs KapTHHKA}
SetFillStyle( 10.LightGreen);
Bar( 0,0,40,40);
Rectangle(0,0,40,40); AMOMHHAHNA
{ Size craner pasnoii ey Gaitros, TpebyeMoMy LA 3
obnacTit sxpasa (0,0,40,40')}
Sizer=ImageSize(0,0,40,40); " er P}
{Bbinensercs o6 nacts namTh B Size Gaiit; Ha Hee yKa3biBa
GetMem(P,Size); - [aMATH, Hd
{0Baacts 3xpasa (0,0,40,40) sanomuHaeTCA B TOH obstaets
KOTOpYIO ykaswinaer P }
Gellmage(0,0,40,40, P1); THBIMIL KO-
{3anoMuermOe i30Gpakenie BEIBOMMTCA B TOUKH :ﬁﬁ;i?:nanumE}
OPAHHATAMI 10 Tex nop, noka He GyjieT HAKATA KAKAA-
repeat 1Put);
Puﬂmage(Random[GelMaxX).RUﬂdUm[GﬂMaXY)'pA~N0m
until keypressed;
ReadLn;
CloseGraph;
end.

I > HAYCHIE

Dymicunn GetMaxColor — sosspautaet _:\I;thllM.].ribllﬂh

1Bera, 3 I.
KOTOpO0E MOHO Mepenars npoueaype SetColo
Omncanue; GetMaxColonWord; —
Dynkuus GetMaxX - BO3BpAILAeT JuLi TEKYILIErO Aps
= 1 1

M paspewenite (komectso Tovex) N0 FOPUIOHTAL.

Onueane: GcMaxX:IntegeT:
uses Graph;
var

Gd,Gm: Integer:
begin
Gd:Detect;



InUGraph(Gd, Gm, ' d:\tp\bgi');

{ 3enenas TouKa B LEHTpE IKPAHA |

PutPixeK GetMaxX div 2, GetMax Y div 2, LighlGreen);

ReadLn;

CloseGraph;

end.

®ynxuns GetMaxY — Bo3spaiacT JIA TeKylulero ApaiBepa n peku-

Ma paipelieHue (K-DJIH‘-I-ECTBO 'IU‘-IC!C} N0 BEPTHKAIH.

Onuncanne: GetMaxY:Integer;

Cwm. npumepsna GetMaxX. .

Oynxuus GetPixel — osspatiaeT UBET JAHHON TOHKH.
Onucanue: GetPixel (X, Y:Integer):Word;

uses Crt,Graph;

var

Ged,Cm,X, Y: integer;

I:Longlnt;

begin

Gd:=Detect;

InitGraph(Gd,Gm;d:\tp\bgi');
SetTextSlyle(DefaultFonl,HorizDir,7);
SelColor(DarkGray);

OutTextX Y( 50,50, ' Frank, ');

OutTextXY(50,150; thank you !');

for I:=1 to 50000 do

begin

X:=Random( GetMaxX);

Y:=Random( GetMaxY):

If GelPixel(X, Y)=DarkGray then PutPixel(X, Y, 14);
end;

ReadLn;

CloseGraph;

end.

@ynkunn GraphErrorMsg — Bo3spaiuiaer cTpoky coobmenus ob

ommbKe Bl 3aaHHONO KOia oMbk,

Onucanne: GraphErrorMsg(Code:Integer):String;
@yuxunn GraphResult — so3spamaer koj omnbxu nocnenueii rpa-

(puyecKoil onepatum.

Omucanne: GraphResult:Integer;
®@ynxuusn ImageSize — Bosspamaer uncno Gafitos, TpebyeMbix s

coxpaHeHus 1aHHoi 06nacTH JKkpaHa.

Onucanue: ImageSize (X1, Y1, X2, Y2 : Integer) : Word;
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Cwm. npumep min Getlmage.
Hpou};ﬂypa InitGraph — HHULMANH3HDYET I'P"d:';:g‘g;ﬁmw
Onucanue: InitGraph (var Driver, Mode:Integer; e n i S
Tpoueaypa Line — pucyeT 0Tpe3ok, COSAMHAIOLL A
1.
i Ommcanne: Line (X1, Y1, X2, Y2:Infeger);
uses Crt,Graph;
var
Gd,Cn: integer;
begin
Gd:=Detect; .
InitGraph(Gd,Gm;d:\ \bgi'); pie 13 HEHTPA
{Ho nawmarus npomsgnmm‘{ KJIABHIIH POBOJTE ‘??:Z:{KH -
oxpata (GetMaxX div 2, GetMax Y div 2) 10 caty4aiiHol
repeat,
{m3pezka ( ¢ BeposocTsio 1/2000) MeHATE uBc.T}
if Random(2000)=I then SetColor(Random(16));
Line( GetMaxX diy 2, GetMax Y div 2,
Random( GetMaxX),Random( GetMaxY));
until keypressed;
Readln;
CloseGraph;
end.

% M-
AHHOI OTHOC,
Hpouemrpa Lil’leRel — pHCYyeT OTPeIoK A0 TO4KH, 38
TelBHO TeKYIero ykasareny.

Onucasme: LineRe (DX, DY:Integer);
il

PHMEHAKHe: yagarens cmemaerca Ha petop (DX, DY)-
uses Crt,Graph;

var

Gd.Gm,[:integer;

egin

Gd:=]}elec1;

InitGraph (Gd, G * g: \tp \ bi'):

repeat :

Hlepeminyyy yo. AfiHYI0 TOUKY IKPaHa |

YKa34TeIh B CAYHAITHYIO TC A IVETAHOBHTE

MoveTo (Random (GetMaxX), Random (GetMaxY)): {ycrat
Cay aiHbI ey

SetColor (R

ryHaiiHOE YHEHD
{picosary A0Manyio; Random( 5)-2 - 570 mpocTO CAAyHal:

. il 0 CMelnaeTcs
or -2 110 2; 10310)My Ouepesnan epiiHa JOMaHON HEMHOIO C
OTHOCHTEIIbHo UPenBy el }

dom( 16));

54



for I=1 to 100 do

{ 0TPe30K OT TEKYLIETO yKasaTeA A0 OIHIKO-NeKaneH To9KH }
LineRel(Random(5)-2,Random(5)-2);

until keypressed;

ReadLn;

CloseGraph;

end.

Tpouenypa LineTo — pucyer oTpe3sok OT TeKYWIEro ykasaTeis A0

JnanHoit Touky. Omucanne: LineTo (X,Y:Integer);

Ipouenypa MoveRel — mepemeraer TeKymuil ykasaTellb Ha 3aiaH-

HOE CMeLIeHHE OT TeKyILeil MO3UIHH.

Onwucanue: MoveRel (DX, DY:Integer);
TIpouenypa MoveTo — nepememaeT TeKylui ykasareib B JaHHYIO

TOUKY.

TENA.

KH

Onucanne: MoveTo(X,Y:Integer);
Mpoueaypa OutText — BEIBOANT CTPOKY, HAYHHAA C TEKYILETO YKasa-

Onucanne: OutText(S:String);
Mpouenypa OutTextXY — BEIBOAMT CTPOKY, HAUHHAA C JAHHOI TO4-

Onucanne: OQuiTextXY(S:String);

uses Crt,Graph;

var

Gd,Cm, Linteger;

begin

Gd:=Detect;

InitGraph(Gd,Gm:d:\tp\bgi');

{ ABTOMATHYECKOE BLIPABHIBAHHE TEKCTA }
SetTextJustify(CenterText, CenterText);
SetColor( LightCyan):
SetTextStyle(SmallFont,Horiz.Dir, I);
{pexcm pucosania npamMeix muHmii XorPul}
Set WriteMode(XorPut);

{ocHoBHOI wukn; Gnaromapa pexumy pucosanus npamenx XorPut,

HAUNHCH [IPH NOBTOPHOM BEIBEACHHH CTHP&G’TC&}

repeat

for I:=1 to 30 do

begin

SetUserCharSized(l, 2,1.2);

OutTextX Y(GelMaxX div 2, GelMax Y div 2+, ' How are your?"):
Delay(20);
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Tpouenypa SetUserCharSize — HacTpansaeT MLk
TOB BLICOTY H LUHPHHY CHMBOJIA,

Omucanne; SetUserCharSize(X1,Y1,X2,Y2:Word);

uses Crt.Graph;

var

Get, Gm, Liinteger;

begin

Gd:=Detect;

InitGraph(Gd,Grm, d:\tp)\bgi);

SetTextJustify(CenterText.CenterText);

OuiTextX Y(GetMaxX div 2, GetMax Y div 2, ' How are

Delay(1000):

SetColor(LightCyan);

SetTextSlyle(SmallFont,HorizDir.1);

for ;=20 downto 15 do

begin

SetUserCharSiz.e( 1,2,1,2); :

OutTextXY(GetMaxX div 2, GetMaxY div 2+1, 'l am we

end;

ReadLn;

CloseGraph;

end.

Ipouenypa SetWriteMode — ycTaHapIHBAET PEHKHM
Higil (npocto komiposanue, win XOR).

Onnicanne; SetWriteMode(Modc:Integer);

Cy. npumep s Rectangle. Hurepecno, 4To at1a :
TaK K HA PEKUM PHCOBAHIA BEKTOPHAIX WPHQTOB (CM. HPHA
TextXY).

@ynkunn TextHeight — so3spaluaer BLICOTY TEKCTA.

Ouncanne: TextHeight(S:String) :Word;

Gynxunn TextWidth — po3spautaeT LIHPHHY CTPOKM.

Onncanue: TextWidth (S:String) :Word:

3.9, Mporpamya rento B rpadtieckoM pekume

Han ysie GbLia onicana nporpaMma, CTpOALIEAT MEHI0. C
lpHBesier ee BapuaHT, pabotaionniii B rpadHYecKOM peanMe.
BeCh BBIBOJ Ha OKpaH Ohui cocpejoTOdEH B NpoHeAypax Draw.
New_Menu, to s Momiduraiuu nporpaMMsl HOTPe0OBAIOCH
TOBKO 9TH JBE NPOUCAYPH! (1 elle noHano0HIacs ASIKas KOC
oBpabiorka npoueaypst Init), Kpome Toro, 4rodbl BHECTH HEKOT
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Hoobpasue, Mbl H3IMEHWIH cofepxanue npoueaypsl Do_Select, nomy4aio-
1weii ynpasnexue npu Hamarux kiasuum " Enter", T.e. npu seibope Toro
WM uHoro nmyHkra Mexto. IIpouenypa Do_Select Teneps 3acrasiser 3By-
YaTh HOTY, COOTBETCTBYIOLIYIO HOMEPY MYHKTa MeHI. Mbl Hameemcs, 4To
JIETKOMBIC/IEHHOCTb [PHJIOKEHHS, 1A KOTOPOTO MBI MCHONB30BANH MPOT-
pamMMy Memio, He nomemaer Bam, npu cnydae, HCNOMB30BATE €e 1A ""cCephb-
e3nelx" neneil. Kak u npexzae, HayHeM C ONHMCAHHA MEPEMEHHBIX H KOH-
CTaHT.
Koncranren:
— KOHCTaHTa nmenu 0603HAYAET KOJMHYECTBO CTPOK (ITYHKTOB) MEHIO;
—DO0 _, RE, MI, FA, SOL, LIA, S — 4acToTsl HOT NEPBOi OKTABEL,
B nporpaMme HCnone3yl0TCA I0GANBHBIE [IEPEMEHHbIE:
— ch: cuMBonEHAR TiepeMerHas Oyner coepiars KOJI MOCHEAHEH Ha-
HATON KIABHIUMK;
— functionkey: norsueckas nepeMenHas; nmeer sHadenune True, ecau
ObuIa HaxaTa cnennansHas xnasuma, u False B npoTnBHOM cirydae;
— strmenu: maccus crpok or 0 jo nmenu-1, coepxaumux TEKCT COOT-
BETCTBYIOLIUX IIYHKTOB MEHID;
Bee ocransHbie nepementsie OyAyT ONMCaHB], KAK LE/Ible YHC/Ia:
— text_color: 1BeT TEKCTA HA HEMOACBEYEHHAIX "InaNax" MEHIO;
- back_color: user dona Ha HenoncseueHHsIX "mmanax" MeHIO;
—select_text_color: nper TexcTa Ha NOACBENEHHOM "MMae" MEHIO;
—select_back color: user ¢ona Ha noAceeyeHHOI "mnane" MEHIO;
— screen_back _color: user skpaua;
| —select_frame_color: user koutypa nojcseyernoit "mmanst";
| — frame_color: user koHTypa "mmans'";
— width : mupuHa MeHIO;
— height: BeicoTa "wnans" Merio;
—depth: rayOuuna "wnane" MeHo;
— wx : cTonGel IeBOro BepXHETo Yriia MEeHIO;
= WY : CTPOKA JIeBOT0 BEPXHEro YIiIa MEHH0;
—dy : npomexyrTok Mexay "lmanamu” B CTPOKAX;
—crm: HoMep "unanel" , OUCBEYEHHOI B JaHHBIH MOMEHT;
Bor kpaTkoe onMcaHie npoLeyp, MOCTPOSHHLIX B POrpaMme:
— npoueaypa Init ycraHasnupaer auadeHus LBETOB, NONOMKEHHE M
LIHPHHY MEHIO, PACCTOAHME MEHIY CTPOKAMH M T.AL.;
— npoueaypa Draw_Menu pucyer MeHio;
— npouegypa New Menu(old,sel:intcger) ofHosusier u3oBpaxerne
TpH IBHAKEHHH NOACBETIH,
— npouenypa Up obpabateipaer naxarue knapuin "crpenka seepx';
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WmmmmUp,Dm,mDo*
MOCTH OT HAXaTO KIABHILH;

- npouenypa Do_Command BEINOJHACT JHCIIC

Program Menu;
uses Crt,Graph;
const
nmenu=7; {KONHYECTBO MYHKTOB MEHIO}
D0_=262;
RE =294;
Ml =330;
FA=349;
SOL=392;
LI A=440:
S$=494;
var
ch: char;
functionkey: boolean;
width, height, depth, text_color, back_color, select._text_color,
select_frame_color,frume_color,
selecl_back color,screen_back_color,
Wx, wy, dy, i, crm:integer;
strmenu:array [0.. nmenu-1] of string [40];
{MHHUHANHIHPYIOTCA SHAYCHNA TIePeMEHHBIX }
Procedure Init;
begin
GD:=Detect;
InilGraph(GD,GM:'d:\tp\bgi'):
{ycranasmipatorcs useTa)
text_color:=Black;
back_color:=LightBlue;
select tex] color:=White;
select_frame_color:= Yellow;
frame_color:= White;
select_back color:=LightRed;
sereen_back color:'=LightGray;
dy:=20; {paccTosHke MexTy CTPOKaMIi}
WX:=15; { KOOPAHHATA X JI€BOTO BEPXHEro yraa }
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wy:=35; { KOOpIHHATA Y JIEBOIO BEpXHEro yrna }

width;=250; { mwupHHa MeHO }

heights:=18; {reicora "mmane:" menio}

depth:=10; {rnybuna "mmans" Mexio} crm:=0; { HoMep CTPOKH MEHIO,
KoTopas OyAeT MojCBEYCHA MEPBOHAYANEHO ( HyMEpalus HAYHHACTCA C©
Hyns )}

strmenu[0]:="10";

strmenu([l]:='PE;

strmenu[2]:="MH";

strmenu[3]:='DA ",

strmenuf4]:=' COJIb

strmenu[5]:="JI4

strmenu[6]:="CH

end;

{mpoueaypa nepBoHaYANEHO BEIBOJHT HA 3KPAH MEHIO }

Procedure Draw_Menu;

var ij,y:integer;

begin

SetFillStyle( I, screen _back_color);

Bar(0.0,GetMaxX,GcetMax Y);

SetTextJustify(CenterText,CenterText);

for i:=0 to nmenu-I do

if i<>crm then

begin

y=wy+i*( heighi+dy);

SetColor( frame_color);

SefFillStyle( 1,back color);

Bar3D(wx,y, wx+width,y+height,depth, TopOn);

SetColor( text_color);

OutTextX Y(( wx-+width) div 2,y+( height div 2),strmenul[i]);

end

else

begin

y:=wy+i* (height+dy);

SetColor( select_frume_color);

Set FillStyle( L, select_back_color);

Bar3D(wx,y,wx-+width,y+heigbt,deplh, TopOn);

-SelColor(select_text_color);

OutTextX Y ((wx+width) div 2, y+(height div 2} strmenuli]);

end;

end;
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Kyuieit (0/ICBEYCHHOH) CTPOKH.

Procedure New Menu (old,sel: integer);
var
y:Integer;
begin
y:=wy+old*( height+dy);

SetColor( frame_color);

- SetFillStyie( I, back_color); e
Bar3D( wx,y, wx+width,y+height,depth. TopOn );
SetColor(text_color);
OutTextX Y((wx+widyh) div 2, y+( height div 2),s!
Y:=wy+sel*( height+dy);

SetColor( select_frame_color):

SetFillStyle( Iselect_back_color):

Bar3D(wx,y, wx+width,y+height,depth, TopOn):

. SetColor( select_text_color):
(utTextXY((wx+width) div 2, y+( height div 2),
end;

{Peaxuna na naxamie kapiu "crpenka Bepx” }
Procedure Up;
var old: integer;
begin
old:'=crmy;
crnt=crm-1;
if erm<0 then crm:=nmenu-l;
New Menu(old,crm);
end;
{ Peaxiyits na navkaTie Knasuom "eTpenka Bns” |
Procedure Down;
var old: integer;
begin
old:=crm;.
crm:=crm+l;
if erm >=nmenu then crm:=0;
New Menu( old, crm);
end;
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{mpoueaypa nomy4aer ynpasjieHne npy HaxaThy Kiasuiud Enter}
procedure Do_Select(crm:Integer);

begin

if erm=0 then

begin Sound(DO _); Delay(300); Nosound; end;

if crm=1 then

begin Sound(RE); Delay(300); Nosound; end;

if crm=2 then

begin Sound(MI); Delay(300); Nosound; end;

if crm=3 then

begin Sound(FA); Delay(300); Nosound; end;

if crm=4 then

begin Sound(SOL); Delay(300); Nosound; end;

if com=5 then

begin Sound( LIA); Delay(300); Nosound; end;

if crm=6 then

begin Sound(S); Delay( 300); Nosound; end;

end;

{ara npouenypa aHaTHIMPYET KOA HAKATOH KIABHIIN M, B 3aBHCHMO-

CTH OT Hero, nepejaet ynpasnenue npouenypam Up u Down}

Procedure DoCommand(Key:char;functionkey:boolean);
begin

{ecnu Gbuia Haxata xnapiwa "Enter” }

if(not functionkey) AND ( upcase(key)=#13) then
Do_Select(crm);

if functionkey then { ecin Knasuma cnenuansHas }

case upcase (key) of

#72: Up; {Gbuia naxata wiasuma "Crpenka seepx” }
#80: Down; {Obuna Haxara knasuma "Crpenka suus" }
end;

end;

begin

Init;

Draw_Menu;

repeat

ch:=readkey;

if ch=#0 then

begin
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IJTABA 4. MOAYJILHOE IMPOTPAMMMPOBAHHUE

B rnase 3 Gpuilo noka3aHo, KAk micaTh CTAHAAPTHBIC NPOTPaMMbl HA
Mackane. Ho xax GbiTh B Clyuae HeCTAHJAPTHOrO MPOrPAMMHPOBAHHA —
YACTHOTO ClIy¥as NporpaMMHPOBAHUA HA NEPCOHANBHOI KoMnblotepe [BM
PC, ¢ sxpannbM ynpasncHuen, ¢ ofpaleHHaMI K ONEPALHOHHOI CHETEME
OS u rpaduxoii. s Toro, 9robel caMOCTOATENLHO MHCATE TAKHE [PO-
TPaMMEl, HeoOXOMHMO MMETh Npe/CTABICHHE O MOIYIAX WK 00 annapat-
HBIK CPEJICTBAX MEPCOHANILHOrO KoMmnbiotepa, B nacroauieil rnase pajssc-
HSAETCH, YTO TAKOS MOMY/b, KAK OH HCIHONbLIYETCH, KAKHE BCTPOCHHbLIE MO-
AynH AOCTYMHEL NONK3OBATENO, KAK MHCATE COOCTBEHHEIE MPOrPAMMHLIC
MOJYIH H KaK KOMIHAMPOBATE HX.

Borland Pascal ofecneuusaer sam zocTyn K GonsuIoMy HCIY BCTPO-
CHHBIX KOHCTAHT, THIIOB IAHHLIX, NEPEMEHHBIX, NIPOL. VP W DyHKI, He-
KoTophie u3 mux cneundnynsl gus Borland Pascal; ppyivo eneundirine
Juia nepconanbioro koMneiotepa IBM PC (1t coBMecTHMBIX ¢ HIM KOMITb-
10TEPOB) M Ji ONepaunonHoil cuctemsl OS. MX KONMUECTBO BENNKD,
O/IHAKO, B CBOEH NporpaMme Bbl PeAKO HCMOMb3yerTe X Bee cpady. [Tosro-
MY OHH PA3sACNeHLL HA CBATAHHBIE IPYNILL, HA3BIBAEMBIE MOKY LM, B aTom
CHIYHAC MOJKHO MCTIONB30BATHL TONBKO T€ MOJIYII, KOTOphie HeobX0miMs! B
nporpamMme.

[Iporpasmmniii Moyns npeactasnset coboii HaGop KOHCTAHT, THIOB
JAHHBIX, NEPEMEHHBIX, npouenyp 1 Qydxunil, Kaxaslii Mogyns aHanori-
YeH OTCIBHON nporpamye Ha Tlackane; OH MOKET HMETH OCHOBHOE Tello,
KOTOPOE BLI3RIBACTCH IEPE/l 3A11YCKOM BAlLSi MPOrpaMMEL i1 OCYILIECTBIAST
HEOOXO0MMYI0 MEMUMaNH3aM0. Kopoue roBops, MOyls [PEACTABIET
coboii GubnnoTeKy Omicaunii, KOTOPYI0 MOKHO BCT2BMTH B CBOIO TpO-
Ipm\my i I(U'!'O[li!.ﬂ IOIBOINT pa 0HTH.

Bee omncanus BuyTpH Mogyaa ceszanbl Apyr ¢ apyrom. Hanpuwmep,
mMoayns Crl conepmnT BCE ONHCAHHA, HEODXOMNMMbBIE il MOANPOrpaAMM
paborsl ¢ 9xpaHoM Ha Bauseii NEPCOHANIEHOM KOMITBIOTEpE.

Borland Pascal npepocrasiser noib30BaTenio ceMb CTAHAAPTHLIX MO-
ayneii. [Iate u3 uux — System, Graph, DOS, Crt u Printer oBecneuusalor
No/LIepKKy 00biuHbx nporpamy Ha Borland Pascal. Jsa gpyrux — Turbo3
H LlI‘il]Jl‘L} == IIPCHHEZ{H&‘IEHH A obecrieuenms COBMECTHMOCTH C nporpam-
Mamu H aiinamu nauHbIX, co3paHHbIME oA Bepeneii 3.0 TypGo-Tlackana.
Bee cemp Moayaneil xpansres B daiiie BP.TPL.
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4.1. Ctpyxrypa Moayns

Monyns obecneunsaer HaGop cpencTs Gnarogaps.
(DYHKIMAM NPH NOANEPAKKE KOHCTAHT, THINOB JAHHBIX H II
HAKO JefiCTBUTEbHAA PeAlIHIALHA ITHX CPEACTB CKPBITA B
MOIYNIh pasjielieH Ha Jse CeKUMH: HHTepdeiica u peai
IpaMMa HCTONB3YET MOMIY/b, TO BCE OMHCAHMA MOIYJIA
TYNHBIMH 3TOH NporpamMme, Kaxk ecii 6k OHH ObULI ONIP
MOif.

HECKOJIBKO CYLIECTBEHHBIX pasnn4uii. Hanpumep, paccmo

unit <preHTHHKATOP>;

interface { HeoBs3aTensHeIi |
uses <CITHCOK MOTyeii™; {oTKpEITEIE ONHCAHHA]}
implementation { akpriThie OMECAHMA |
{ npoueaypsi u dymxum}-

begin { kox mHHLMAmIBALIN }

3aronoBoK MOAYJA HAYHHASTCA 3ape3EPBHPOBAHHBIM ¢
KOTOpEIM cheftyer iva MoAyis (maenTnukaTop) TOMHO TaK
Cilydae umern nporpaMmer. Cieayiomis "aneMenToM B MO,
Kimouenoe cnoso interface. OHo oGo3nauaet nayuano uHrepdei
MOLYIIA - CEKIMM, BIAHMOII BCEM APYIHM MOAYISM HIH ]
KOTOPBIM: OH HCIIOJIB3YETCH.

Tporpammustit MoayIh MOKET HCHOAL3OBATE APYFHE A
TOT0 OHY onpepensiOTCH B npetoKeHi uses. IpeanoweHie
HMEET MecTO, To cnemyer Cpasy nocie KIKHEeBoIro caosa intel
THM, 470 31ech BhinoanseTcs ofllee NPABILIO HEMONB3OBAHUA.
HILL USES; ecit MOJY/Ib, HMA KOTOPOrO YKA3HO B IPEANOKEHINH
Nons3yer apyrie MOAYIIL, TO MMEHZ ITHX MOIYHei TaKKe A0

YKI3AHE! B Upe/nOKeRIt uses, IPHYEM 0 TOr0, KAK OHM GYIYT
BAHEL

4.1.1. Hurepdeiicnan cexuus

Hurepeiicnsiit pasaen — "obienocTynHas" wacTs B MOAYIE
€1CH 3apesepsupoBatHBIM CHOBOM | nterface, cieayer cpasy nocie
Ka MOLYAS | 3akanuuBaeTCs lIepell 3ape3epBHPOBAHHEIM C :
Mentation. Hurepdeiic OIpeAC/ET, YTO AB/IgeTCA "BILIHMEIM
Nporpasme (3 MOJIy/1), HCNOAB3YIOMOI AAHHSI MOAYb.
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W p—

TpaMMa, HCHons3yowas ">1oT MOAYIb, HMEeT HOCTYN K'3THM "BHAMMBIM"
SMEMEHTAM.

B uureptheiice MOMy/IA MOXKHO ONpe/ieNsTh KOHCTAHTHI, THIIL! JAHHEIE,
nepeMeHHble, npoueaypsl ¥ Qynxuun. Kak u B mporpamme, OHH MOTYT
6uITE pacnonoxensl B M06oM MOpAIKE, # CEKUMH MOIYT BCTPEYATHCH MO-
BTOPHO (HanpuMep, fype ... var ... < Ipoueaypsl > ... const ... type

[Tpouenypbl u dyHKiumMH, BuIiMEIe ANA J060H NPOrpaMMEI, HCIIONB-
3YIOIIEeH AaHHbIH MOLY/ib, OMUCHIBAIOTCA B CEKIMM HHTepdeiica, OAHAKO MX
HeHCTBUTENLHEIE TeNa — PeAM3aluy — HABOJATCA B CEKIMH Peau3aluy.
Ecnu npouenypa (wnm qyHkuns) ABAAeTcA BHEUIHEH, To B MHTepdeiice
JO/KHO OBITH yKa3aHO KIKOYEBOE CIIOBO external, a B CeKUMH, pealn3aunn
HE HYKHO NOBTOPHO YKA3KIBATE OMMCAHHE IPOLELYPHL Ecmu npougaypa
(wn dynkuug) ssagercs MAMHHBI koA (CIMCOK UENOMHCHCHHBIX KOH-
CTaHT), @ B CEKUMH PEANM3aliii HE HYKHO YKA3blBATh HHKAKOIO APYroro
omucania npouenypsl. Onucanua forward (mpeponucanus) He ABIAIOTCA
HeoOXOIMMBIMI 1 He paspemaiotes. Tena Bcex 0GBIYHBIX NPOLEAYP H
(YHKUMH HABOAATCA B CEKUMM PEANMIALIMHN, €CAH 3ArONOBKH ITHX IpOLE-
ayp 4 dynxuuii nepeuncnens B uutepdeiicHol corlMM.

4.1.2. Cexuna peanusaunmn

Cexups peanusaury — "npuBaTHan” 49acTh — HAYHHASTCH 3Ape3EPBU-
poBaHHBIM caoBoM implementation. Bee, 410 onucaso B cexinyn HuTephe-
Ca, ABIACTCH BHMJIHMBLIM B CEKLIHH pEﬂJll\'SﬂlI,liH: KOHCTAHTRI, THIIkI, Nepe-
MeHHBIe, npoueaypsl u (ynkuun. Kpome Toro, B cexifud peatHiaiui Mo-
IyT ObITh CBOH JOIOJHWTENBHBIE OMHCAHIA, KOTOPHIE HE ABIAIOTCA BHIM-
MBIMH UL DPOTPAMM, HCTIOMB3YIOMEX 9T0T Moayinb. [TIporpamma me 3uaer
0 HX CYLICCTBOBAHHN M HE MOMET CCHUIATLCA HA HHX, HIH oﬁpamaﬂ,cu K
HuM. OJIHAKO, H5TH CHPATAHHBIE HEMEHTE! MOrYT HCMONb3OBATLCH (M, KaK
NpaBi1o, MCnoubL3yiotes) "BuanMeiMu" mpoLeaypaMi o QyHKUMAMH, TO
€CTh TEeMH [IOANPOrPAMMAMI, MbH 3arofOBKH YKA3aHbl B CEKUMH HHTEp-
(eiica.

Ecin kaxue-ro npoueayps! UM ONUCAHE! KAK BHELIHHE, TO B HCXO/-
HOM (pailne pomkubl ObITh YKA3AHLL OJHA MK HecKONbKO aupektus {SL
uma_cgaiina}. Ecnn 8 ucxosHom (aiine OTCYTCTBYET CEKLMA MHMLMAINIA-
unn, 10 aupexktisa {SL uma_gaiinal moxer BbiTh yxasana B moboM mecte
Ao sasepmatomero end momyasn. [upexrusa $L nossonser komnoHopats
ODBEKTHRIE MOAY/IN S361KA accemOiiepa, paspeluaioniue BHelHHe IpoLety-
Pl

OBsbiunbie npouesypst H QYHKIWHH, onucanubie B uHTepdeiicHoil cex-
UuH (TO ecTh Te H3 HHUX, KOTOPbIe He HMEHT Tun inline), Jonxnel OLTL NO-
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BIOPHO YKA3aHhl B CEKUMH pEaNH3aUMH. 3arollOBOK Pr
fomxen OBITh WM WIEHTHYHBIM TOMY, KOTODBIA yKa3aH B C
theiica, wmn umets Gonee kpatkywo dopmy. B ciayuae KpaTKoif
neuatajite kiouesoe cioso (procedure wim function), a 3a
18 moanporpammel (uienTiduxarop). 3aTeM MoANPOrpamMMa
JIeP¥KaTh BCE CBOM JIOKANBHbIE ONHCAHHA (METKH, KOHCTAHTEL,
MeHHEIE W BIOAeHHbIE Teno camoil nopnporpamust. Ilyets
HOIT CEKLIMH YKAIAHBI CIEYIOLIHE OMHCAHMA:

procedure ISwap(var V1.,V2 : integer);

function Imax(VL,V2 : integer) ; integer;

Cexunsa peanisauns Torga yner HMeTsh BHA;

procedure [Swap; var

Temp : integer; begin

Temp :=VI; VI ;= V2; V2 = Temp end; { xoHeil uponemrpn

function IMax(V1,V2 ; integer) ; integer; begin

if VI>V2

then Imax:= V1

else IMax:=V2 end; { xonen dynrunn Max }

TloAnporpaMmsl, JOKATLHEIE Ul CEKUHM peamisauuy (1o e
ONHCAHHBIC B CEKIH PEANHIANT), AOMKHBL HMETh HOMHBL, HECOK
Hblii 3aronosok procedure/ function.

4.1.3. Cexuis MHHIHAJIH3IALMI

OOkIMHO Bed cerumA peanusauy Moayns "'3aKiIoMeHa Mes
JEpBHPOBAHHEIME c10BaMil implementation u end. Oanako, ecin
NOMECTHTS 3apesepaipoBaltoe closo begin, a MexLy HHMN - Of
TO MOAYYHBLUILICS COCTABHOI ONEPATOP, OMEHB OXOKHIL HA OCH
10 IPOrpaMMEl, CTAROBITCA CepHeii HHHIHANNIALIMN MOLYJIA.

Cexuwnn pmimananny npeacTasaser codoil MecTo, e
IUPYIOTCH CTPYKTYPHl JAHHEIX (NEPEMEHHBIX), KOTOPBIC HCIOMbL3Y
TPAMMHBIT MOAYIL WM KOTOPBIE OH JlenaeT JOCTYIHEIMI [porpal
Homs3yrouleli Aauubiii Moay:s. Bhl MOKETe HCMOILIOBATE ITY CEl
OTKpEITHA (aiiios, Kotopsle MpOrpaMma Henonssyer noszxe. H
CTanfapTueil mogyis Printer HCMONb3yeT CEKLHIO HHHUMAIM
SRINOAHEHHA 3A1POCOR HA OTKPRITHE (118 BHIBOJA) TEKCTOBOIO (ai

KOTOpEIil 3aTeM MO HO HCNONBL30BATH B oneparopax Write n Wi
el nporpasse.

[pu Bhinonxesn nporpamMsl, HCIOAB3YIOWEH HEKOTOPBLI
CCHOBHOrO Tesa nporpammst. Ecin nporpamma HCNoOnb3yeT Gonee
MOIyns, TO cexuHn HHMLMANHIAUMH BCEX MOyl BhI3LIBAIOTCA B H
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Ke, YKa3aHHOM (B ONepaTope uses B NPOrpaMMe Mepell TeM, KAk BHIIOTHHTE
OCHOBHOE TE€/I0 NPOrpaMMEl,

4.2. Henone3oBaunme Moyieil

Mogaynu, KoTOpsIe HCMOAB3YeT BAllA MPOrpPaMMa, YIKE OTTPAHCIHPO-
BAHBI M XPAHATCH, KaK MALIMHHEIH KOJI, & HE KAK MCXOMAHLIH kox Ha [lacka-
J1e, MOCKONBKY OHH HE ABIAKOTCH BKMOYACMEIMH (aiiamu (paiinamu THOA
Include). axe unrepdeiicnas cexins XPaHHTCH B CMEIHANLHOM JIBOHYHOM
dopmate cumBonEHOI TABMHIEL, ucronsayemom B Borland Pascal. Bonee
TOr0, ONpE/IE/CHHbIE CTAHAAPTHEIC MOJIY/IM XPAHATCA B CIEUHANBHOM (aii-
ne (BP.TPL ) u asromarnuecku 3arpyskatorcs B mamats Buecte ¢ Borland
Pascal. .

B pesynsrate Hcnonp3oBaHHE OAHOTO HIH HECKOIBKHX MOAynei
OYeHb HESHAYMTENHHO YBENHYHBAET BPEMA KOMIWLILHH BAlIeH nporpam-
Mbl (0GbIuHO MeHee, yeM Ha cexynay). Ecimi nporpammizsie MOIYIN 3arpy-
HAKOTCA M3 OTAe/iBHOrO (Qaiina Ha JHCKe, TO MO:eT LoTpefopaThCs He-
CKONILKO JIONOMHHTEABHBIX CEKYH UL YTEHMSA C [IHC

Kax YKA3kIRANIOCH paHee, ond HCroab3i0BaAHUA CHELHMANMLHOrO MOIYIA
HJIH Hﬂﬁnpa Mouyieil HeoBXxoauMO B Hayase HPOrpaMMEl HUMETHTE (Ipej-
JIOKEHHE uses, 1oc/e KOTOPOro YKasaTh CMICOK MMEH TexX MOayieil, KoTo-
phie OYAYT HCIIONIB30BATBCA; HMEHA JAOIKHE! GbiTh PA3IEIEHE!  3AIATHIMI

program MyProg;

uses thisUnit, thatUnit, theOtherUnit;

Korzia komnunsatop setpesaer 310 npeiokeHue uses, OH npubanseT
HHpOpPMaLIIO H3 cexumn muTepdeiica KakOro Moy K Tabamue CHMBO-
JIOB H HNpHCOEIHHAST MALHHBLIT KOa, IIFIBJICTEBHGHHHI? B CEKLMH peaum'.la-
LHH, K CAMOIL mporpamme,

Monyun npucoeanusiores K Tabauue CHMBOIOB B YKAZAHHOM LOPHLL-
Ke. DTOT NOPAAOK MOKeT OBITh CYLECTBEHHEIM, €C/M OMMH MOLYIb HC-
noassyer upyroii, Hanpumep, ecan thisUnit nenonssyer

uses thatUnit, thisUnit, theOtherUnit;

WIH

uses thatUnit, theOtherUnit; thisUnit.

Kopoue rosops, B cnicke Moayns aomxeH Gnimh ykasan nocje scex
TEX MC'J].}’JICITL I{OTI.‘.IphIC OH HCIIONB3YET.

Eciu B nporpamme He ykasano npeioienue uses, Borland Pascal B
M00OM Cllyiae NpHCOSAMHNT CTAHAAPTHEIL Mogyns System. Dror Momyis
ofecneunT BRNONHECHHE HEKOTOPBIX CTAHAPTHEIX MACKANEBCKUX NOAIPO-

TpamMM, 4 TAKKE HECKOJNBKHX MojnporpaMmax, cneumguueciknx aum Bor-
land Pascal.
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4.3. CcbiKH Ha ONHCAHMA MOAYI

Kak TObKO BBl BRIIOHIWIH MOZYIE B CBOIO npmpmm
Thl, THNB! JAHHBIX, TIEPEMEHHBIE, MPOLCAYPEI H
cexupi HHTEpMEica ITOr0 MOAY/IA, CTAHOBATCA Jl ;
npmmm.ﬂanpmep,nouycm,mmm neny1o

unit My Stuff;

interface

const

My Value = 915;

gl‘l;’esml‘s = (Deneb, Antares, Betelgeuse);

var

MyWaord : string[20];

preicedure SetMyWord(Star ; My Stars);

function TheAnswer : integer;

Ta uacTs Mofy/s, KOTOPAs HAXOAHTCH B mrrep
€TCA BHJHMOI /114 Baweit TPOrPaMMBI (it MOXET OBIT €10 HC

program TestStuff;

var

I: integer;

AStar; MyStars;

begin

Writeln(my Value);

AStar = Deneb;

SetMyWord(AStar);

Writeln(MyWord);

I: =TheAnswer;

Writeln (1)

end

Hocsne Toro, kak srmoueHin B NPOrPAMMY Hpe/UIONKEHHA
HETE CCBUTATHCA HA Bee MACHTH(HKATOPHI, ONHCAHHBIC B HH
cexumn Moayns MyStuff (MyWord, MyValue u Tax nanee). O.
CMOTPHM CACAYIOMmYIO CHTYALHIO;

program  TestStuff;

uses MyStuff:

MyValue = 22;

var
) i iu[eget;
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AStar : My Stars;
function TheAnswer : integer;

begin

TheAnswer := 1
end;

begin

Writeln (myValue);
AStar := Deneb;
writeln(MyWord);

1 :=TheAnswer;
Writeln(I)

end.

B at0ii mporpamme nepeonpe/eIsIOTCA HeKOTOPEIe U3 MACHTH(HKA-
TOpoB, onucanuex B MyStuff. Byayun oTTpaHcnMpoBaHHON H BEINOMHEH-
HOH, 3Ta nporpamme GyfeT HCIONB30BATH COOCTBEHHEIE ONpEAeNeHHA LA
MyValue u TheAnswer, mockonsKy oHit GBUIH OMiCaHBI OIKE, YEM Onpe-
nAenenus 8 MyStuff.

BepoaTHo, BaM HHTEpecHO 3HATH, KakiM 06pajoM B TAKOH CHTyallHH
MOJKHO CCHUIATECA HA MieHTHHKaTOpR B MyStuff. s storo neobxonumo
nepeji KaxasM upenTHHKaTopoM nomemats mmi MyStff ¢ Toukoii (.).
Hanpimep, paccMoTpuM ele ofHy BEPCHIO 3T MPOrpaMmst:

program TestStuff;

uses MyStuff;

const

MyValue =22;

var

I: integers

AStar : MyStars;

function TheAnswer ; integer;

begin

TheAnswer := 1

end;

begin

Writeln (MyStuff. MyValue);

AStar :Deneb;

SetMyWord(AStar);

Writeln(MyWord);

I := MyStuff. The Answer

Writeln(T)

end.
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¢iy4ae, eciu Bel nepeonpeaenite MyValue
HOCTH BbI HME/H NONHOE NPaBo (XOTA U JOBONBHO
CATh T1EPBYIO NPOTpamMy CAEAYIOMIMM 06pasoM:

program TestStuff;

uses My Stuff;

var

1 : integer;

AStar : MyStuff: MyStars;

begin :

Writeln(MyStuff MyValue);

AStar := My.Stuff.Deneb;

MyStuff.SetMyWord(AStar);

Writeln(My .Stuff My Word);

1:=My Stuff  TheAnswer;

Writeln()

end.

OTMeTHM, 4TO IIMA MOY/IS MOKET IIPEAIIECTBOBATE /i
uxatopy: koncTante, THITY J3HHBIX, EPEMEHHOI HILIL 10

4.4, Tipennoskenie uses CEKUHM PeATHIAN

Borland Pascal nossonser Bam pasMmeliatTs B €
npennokenne uenonssopamia (uses). B cayuae €ro NpHe
KEHHE USES MIOUKHO CHIE0BATH HENOCPEACTBEHHO 33 K
implementation (ananormino ToMy, Kak B iHTepheiicHO ¢
eHue clause f0kHO CieoBATH HEMOCPEACTBEHHO 33 KIHOUE
interface),

n Pasmewenne cexun peani3aiiy  NpeUIOREHAA
CKPHITL" BHYTpeHHHe AeTanl MOZYASH, [OCKONLKY HCHOME
LUHH PEANU3AINIMN MOAY N OKASHIBAIOTCH "HEBHAMMBIMHI" JUIL
Monyns Henoinb3ayer. Bonee BaxHbIM, OJIHAKO, ABIASETCA TO, !
JACT BAM CTPONTH BIAHMO3ABHCHMBIE MOAYJIH, HMETH &
CKYIO CTPYKTYDY, T0 JONyCKAETCH HCNOMB3OBATE
Moayin. B crenyiomen pasneste MOKA3aH HPHMEP,
[L/IC3HOE HCMIONB30BANME UHKIHYECKHX CCAUIOK.

4.5, llnkinveckne cCbIIKM Ha MOLYJAH

B cnenyromeii nporpamme 10KasaHsel ABd MOAYINS, KC
3y101" apyr apyra. Ocrosxian nporpamma Circular uenons
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umereM Display. Moayns Display copepsur B coeii nntepdeiicHoil cex-
11 01O nporpamMy WriteXY, koropas mMeeT TpH NapameTpa: mapy Ko-
opaHHAT (X, y) # coobuienne /s BrBOAA HA oxpan. WriteXY nepemeuaer
Kypcop B TOWKY (X, y) H BRIBOAMT Tam coobmenue. B NpoTHBHOM ciy4ae
OHA BEI3LIBAET MPOCTYIO nporpammy oGpaboTkn onmbKy.

Iloka MBI He BHMM 31€CH HHYCTO HETepecHoro: npoueaypa WriteXY
NpPOCTO MCHoMb3yeTcs BMecto nponeaypst Write. Onsako janee, Korja
nporpamma o6pabotin onmbin Gyner BHBOIHTE CO0OLICHHE HA JKpaH,
HaYHHAIOTCS IHIVIHYECKHE CCHUTKH (BEb MPH 3TOM OHA CHOBA HCIONBE3YeT
WriteXY). Taxum o6pazom, me umeem mpounenypy WriteXY, ssiOsisaio-
myio npouenypy obpaboriu ommbxn SwapError, K0TOpas B CBOIO 0Yepe/b,
BrbIBaeT WriteXY juia emoa coofmienns Ha sxpaH. Ecit y Bac yie o1
BCEI'0 3TOr0 3aKpy:KMiIach ronosa, He Oepa. JlasaiiTe paccMOTPHM HCXOZ-
HELil KOJI B IPUMEpe M YBHIHM, YTO BCE ITO HE CTOMb Y3k 3aIyTAHO.

OcHoBHas nporpamma Circular oYHIaeT KPaH  BIIONHACT TPH 06-
paieHus Kk npouenype WriteXY:

program Circular;

{BRIBOAHT TekeT, uenonkays MriteXY }

uses

Crt, Display;

begin

ClrSer;

WriteXY(l, 1, 'Jlessii Bepxauii yron axpasa’);

WriteXY(81 — Lenght(Cnosa B '3ipan..’), 15, 'Crona B 'sxpan..);

end.

Bsrosmiere na koopausTs! (X,y) NP BTOpoM 06panieHiy K npoueaype
WriteXY. B touxe ¢ koopaunatamu (100,100) na 80x25 — CHMBOIBHOM
IKPaHe BBIBECTH TEKCT HEBO3MOKHO. Jlasaiite Teneps NOCMOTPHM, KaK pa-
Goraer npoueaypa MriteXY. Jlanee npuBeAeH TEKCT HCXOHOTO KOAA MO-
ayna Display, B kotopom cosepixurcs npoueypa WriteX'Y. Ecim koopau-
HATHI (X,Y) ABAAIOTCA AOMYCTHMbLIMH, OHA BEIBOJMT Ha JKkpaH coobuiexue. B
IIPOTHBHOM ClIy4ae OHA BLIBOAMT coobuenne 06 omubke.

unit Display;

| conepakur npoctyio nporpamMmy BeBOja HE(OpMALHH HA DKPaH §

mterface

procedure WriteXY(X,Y : integer, Message ; siring);

inplementation

uses

Crt, Error;

procedure WriteX'YCX.Y : integer, Message : siring);

begin
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if (X in [1. .80] and Y in [1..25] then
begin

Goto (X,Y);
Write(Message);
end;

else
iiwﬁmﬂ’ﬂamm KOOp/IMHATE! B NpoLeaype V

end.
Ipouenypa ShowEror, Bbi3biBacMas B OpoLEAype

BLIBOAHT coobiuensue 0 omubke Ha 25-i CTPOKE IKpaHa.
unit Error;
{ copepuarr npoctyio mporpanmy coobiueHs 06 ou
interface

procedure ShowError(ErrMsg ; string);
inplementation

uses

Display;

chocedure ShowError (ErrMsg ; string);

£2imn
WriteXY(1,25, 'Ommbika: '+ ErMsg);
end;

end.

OGpariTe sHuManHe, 410 NPSIUIOAKESHHA USES B CEKIM]
06omx momyneii (Display u Error) cchunaiotes Apyr Ha ApYra.
AYIA MOTYT cCRUIATHCA ADYT HA APYTd B CEKLUAH PEAsM3AINK
ToMy, yro Borland Pascal moxer s 000kX MoAyaeii BBIH
KOMmunsmmo wurepdeiicusix cexumii. J{pyrusi CROBAMIL,
Borland Pascal socnpmimaer cexuiky Ha 4ACTHHHO CKO)
MOZyilb A B cexuun peannsawun Moy B, ecin ep(
Mogyns A u monyns B ne sancsr apyr ot apyra (i, ciies
i Eﬁmnmom npasina Borland Pascal , Kacaiouuecs HOps
HHg), .

4.6. CoBMecTHOR HCMONBIOBANNE ONHCANMIE

Moo moxudmumposats npouenypy WriteXY Taxum
Obi OHa BocupHHuMANa JONONMHTENBHMI MAPAMETP, 3818
YFOaIbHOe OKHO Ha JKpane:

procedure WriteXY(SomeWindow : WindRec;

X, Y : integer;
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Message : string);

procedure ShowError(Somewindow : WindRec;

ErrMsg : string);

Hysxno yuuTeIBATH, YTO ABE MPOLEXYPEI HAXONATCHA B PAsHBIX MOIY-
aax. Jlaxe ecnu Bui onkckisaete WindData B naTepdeiicHoil cexinn 0aHO-
r0 MOAYNA, TO HET TAKOro AOMYCTHMOro crnocofa, ¢ MOMOMIBI KOTOpOro
310 onucaxue Morito 681 OuTE AOCTYNHO B Apyrom momyne. Peuenue co-
CTOMT B TOM, 4TOGH! OMHCATH TPETHIl MOZIYNb, B KOTOPOit CONEPHKHTCA TONb-
Ko onpenenenue sanucu Mind Rec;

unit Wind Data;

integface

type

‘Wind Rec= record

X1, Y1, X2, Y2 : integer;

ForeColor,

BackColor : byte;

Active : boolean;

end;

inplementation

end.

B noGassienne k Tomy, 9to Mogudukauns koaa npouenyp WriteXY
ShowError nossonser HCnonb30BaTh HOBHIH Napamerp, B MHTepdeiicHOM
cekun mopyneii Display u Error Teneps moxer mcnonssoparses Wind-
Data. 3ro nonycrumo, Tak Kak momyins WindData we 3aBuCHT OT CBOETro
upepioxkennn uses, a moayan Display u Error ccemarores apyr Ha apyra
TOMBKO B COOTBETCTBYIONHX CKLUAX PEAH3ALIH.

4.7, KoMnuasuusa Mogyas

Mouyns KOMHHIHDYETCS TOYHO TAK K€, KAK KOMIMIMpYeTcs npo-
IPaMMa: OH CO3JAETCH C [OMOUIBIO PEAAKTOpPA, & 3aTeM BRILIBASTCA KO-
manja Compile/Compile (Kommuwmiposars/Kommimposats) (M Han-
matotes kiapmum Alt-C). Opuako, Bmecto daiina ¢ pacimpenuem EXE
Borland Pascal cosnaer daiin ¢ pacumpenuem TPU (Borland Pascal Unit -
mouyas Borland Pascal). [Tocie atoro Bel Moskere octaBuTh 310T (ailn Kak
ecthb i ke BerapuTs ero B BP.TPL ¢ nomousio TPUMOVER.ESE.

B so6oM cinyuae MMmeeT cMsici nepeciars (aiiikl ¢ paciIMpeHHEM
TPU (amecte ¢ ucxoAHBIMH (aiinamu) B kaTanor Moayneii, KoTopslit onpe-
nened ¢ nomousio komasmel 0/D/Unit directories (Karamorn momyneii).
Taxum 00paszoM, Bel MOXETe CCBUIATECA HA 2Ta (aiuibi, He yKaswIBas JH-
pextuesl {$U} — (Komasuaa Unit directories (Karanorn Momyneit) no3soms-
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©T 337aBaTh KOMIHIATOPY HECKONBKO KATAJOroB H

MORYICi). 4
B oxnom ucxosoM daiine Moer HAXOAHTBCH

n.nmmﬁpmuommmmmm-
(rymKyio:
unit IntLib;

procedure Iswap(var LJ ; integer);
.implementation

procedure [Swap;

var

Temp : integer;
begin
Temp :=1;1:=1J; ] ;=Temp
end; { xonen npouenyps: ISwap }
function IMax;
begin
if1>]
then Imax := [
else IMax ;=]
end; { xouen dynxuy [max}
end. {xomen moyns IntLib }
Boegiem oty nopnporpansy, sanuuen ee B qaiin I
TeM OTTPAHCIHPYEM Ha juck. B pesynbrare HOJYMHM KOOI
INTLIB.TPU. Iepeutsien ero B xaranor Moyieii (€ 1
Ceayiomas nporpasa senonb3yer Moayis IntLib:
program IntTest;
uses IntLib;
var
A, B : integer;
begin
Write (‘Bsezuime /isa ne/IouHCHIEHHBIX 3HANCHHA: ');
Readln(A, B);
ISwap(A,B);
Writeln ('A="A,B="B);
Writeln (‘Makcumansuoe asavenme passo IMax(A.B));
end. {Koneu nporpamus: IntTest}
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4.8. Moaynn i Gonbune NPOrpaMmel

BeponTHo, 10 cHX NOp Bl MPEACTABIIIH TPOrPAMMHBIE MOIYIIH TO/b-
Ko kaxk Gubnnotexn — HaGophl MONE3HBIX MOANPOrPaMM, KOTOPHIE MOIYT
HCIIONB30BATECHA HECKOMBKHMH mporpammami. OHAKo, y MOAYIIA ECTh eiie
ofHa GyHKuHsA — paz6uBaTE GOMBIIYIO NPOIPAMMY HA COCTABHBIE YACTH.

Hea acnexta Borland Pascal cnocoGCTBYIOT HCNOMIB3OBAHHMIO MOAYICH
B TaKoi dyrkiumm; (1) BHICOKas CKOPOCTH KOMITHISINIH H KOMITOHOBKH H (2)
cnocobiocTs paGotats ¢ Heckonbkumu (aiinamu OJIHOBPEMEHHO, HANPH-
MeEp, C NPOrpaMMOii H HECKOILKHMH MOJIYIIAMEL.

B ober4nom ciyuae Gonbiuas nporpamMMa pasiuBaeTca Ha MOLYIH, KO-
TOphle IPYNIHPYIOT NPOUEAYPH! Mo uX (ynkuuam. Hanpumep, nporpamma
peAakTopa MoeT OhITh pasjenena Ha YacTH, BEINONHAONIHE HHHIHANH3A-
LHI0, PACNIEYaTKY, YTeHHe M 3amuch daiinos, (opMaTHPOBAHNE H TaK Jalee.
Kpome Toro, kak HMeeT MECTO OCHOBHAN MpOTpamMMa, Onpeensiomas rio-
GasBHBIC KOHCTAHTHI, THIIL! JAHHKIX, NEPEMEHHEIE, IPOLEAYPH 1 (hyHKIHH,
TAK K€ MOXET MMeTs Mecto W "obmuit" moayns, KOTOpHIE MCHONB3YETCH
BCEMU IPYCHMH MOYIISAMI.

Crpykrypa Gonbimoii NpOrpaMMsl MOXET BEILIACTS CAENyIOUMM 06-
pasom:

program Editor;

uses

DOS,Crt,Printer {Cranpaptasie momynu u3 BP.TP'L }

EditGlobals, { Mojynn, HanucaHHble NOAL30BATENEM |

EdiFtInit,

EditPrint,

EditRead, Edit Write,

EditFormat; { onucanns nporpamMmbl, NPOLCAYPSE i QYHKUHH }

begin

{ocHoBuan nporpamma}

end. {kouen nporpamms Editor}

OrMeTiM, 4T0 MOAYIH, YKa3aHHbBIE B ITOH HporpamMme, ¢ AOJKHBIM
PACIIMPEHHEM O3HAYAET, YTO IIPH [OBTOPHOM KOMITHIMPOBAHHH [POrpam-
mel Editor Borland Pascal nposepur nocnenuue o0HOBIEHNA W18 KAXKIOTO
thaiina ¢ pacunipennem .TP'L u 3aHOBO OTTPAHCIHDYET HX B Cydae Heob-
XOOHMOCTH.

Jlpyras npu¥MHA HCIONB30BAHHA MOAYIEH B GOJNBIUMX Nporpammax
onpeje/nsercd orpaHHueHnaMu Ha pasmep cermenta. [poueccoper 8086 (u
CBA3AHHLIE C HUMH) OIPAHHYHBAIOT PAIMEDP KYCKA MPOrPAMMEI W/l CErMeH-
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Ta 10 64K. D10 03HavaeT, 4TO OCHOBHAR HpOrpaMMa H
MEHT He JI0/IKHBI NPeBbiIATE 110 pasmepy 64K. Borland P

"3Ty CHTYanHIO, NpeBpaman KAXABI MOAY/s B OTACHEHELL
HIM NPEenoM ABJISETCS KONHYECTBO NAMATH, MONepIi
HBIMH CPE/ICTBAMH H ONEPALHOHHOI CHCTEMOIH, TO ECTh
CTBE NEPCOHAIBHEIX KommbioTepax PC. bes HCNONB30BAHHA
Heno /4 Baei nporpammel aBngercs 64K,

4.9, Henonk3oBanme Moyieii B KA4eCTBE 0B

Hrorjia fiaie BOIMOKHOCTS HENOJNB3OBAHNS HECKONBKH]
NOMOTaeT pewruTs npolieMy HEXBATKH HAMATH — Belb Y
3a1scs Mensme 640K namatu, wiaM OAHOBPEMEHHO HCIIOJ
Gonplioe KONHYECTBO AaHHKIX. JIPYTHMH CHOBaMH, MOMKET
BAIlA [IPOrPAMME HE MOKET LEAHKOM NOMECTHTHCA B MAMATS.
cal npeanaraet pewenne Taxoii npoGnemsr — osepien. OB
et coboit 4acTh NPOrpaMMbL, KOTOPAsS SAIPYKAETCHA B ITAM!
XOIHMOCTH €€ HCMOJLIOBATL M BEIMPY#GAETCH, KOIJa OHA He H
TNO3BOIACT BaM NMOMEILATL B NAMATH TOALKO T€ CEKIHH NpOorp
Phie B JAHHBLT MOMERT HeobXoMMMEL

Osepien B Borland Pascal ocHOBBIBAIOTCH HA MOLYIAX;
YHACTOK KOJIA MOJKET 3AIPYIKATHCA H BRITPYKATHCH, KAK LSBT M
MOKeTe OnpefeNtTh CAOKHLLIT HAOOp oBepIces, ONpeaci, Ki
NOIDKEH I HE JOMKCH HAXOAHTCA B NAMATH B JAHHLIT MO
toro B Borland Pascal mmeerca npesocxoiuas pasBHTas
YUPABIEHHS OBEPEAMH, MOITOMY BAM HE HYKHO DSCNOKOHTHCH

1 pasrpyske,

4.10. Cospanue opepaeiinbix daiiion

Osepaen = 3710 HacTH NPOIPAMMB], KOTOPhIC PAZMCIMIOT
nacts namati. TolbKo Te YacTH NPOrpaMMsi, KOTOpBIS TPEOyi0|
MOHEHIS JanHOl QyHKIHY, pasMeIAlOTCA B HAMSATH B 370 Bp
OHH MOrYT ORITS EPEKPHITAL APYIHMHE TPOrPAMMANI.

Osbepaen MOIYT 3HAYNTENBHO COKPATHTH KOJHHYECTBO I
Oyemoe npu putroHeHiy nporpammsl. B nefictsurensyocty, Bal
BEIMOAHATE "pOlp&thH. KOTOpRIE HAMHOIO 60.1']5!1.13, 4eM g0
CHCTEME [1aM4Th, HOCKONBKY B KIMUIBII MOMEHT B MAMSTH

TO/IBKO 4ACTH NPOIPAMMEL
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Borland Pascal ynpasiser oBepresmu HAa YpoBHE Mogmyieil; 310
HAHMEHBIUAA YaCTh MPOrPaMME], KOTOPYI0 MOXHO CHEaTh OBEpJeiHOM.
Korna osepneiinas nporpamma kommwmpyercs, Borland Pascal reme-
PHpYeT OBepaeiinkiii (haiin (c pacmpenuemM .OVR) B JononHeHHE K BEI-
nonuumomy aiiny (¢ pacumpenwem .EXE). .EXE daiin copepxut
CTATHYECKYI0 (HemepekphiBaeMylo) dacTs mporpammsl H .OVR daiin co-
JCPKUT BCE MOMYIH, KOTOphIe OyIyT NepexkayHBaThCs B/H3 NaMATH BO
BpEMs BBINOIHEHHMS MPOrPAMMEL

3a MCKIOYEeHHEM HECKOIBKHX MPasHil MPpOrpaMMHpOBaHis, oBepieii-
HEIE MOJYIH MISHTHYHBI ¢ HeOBepIeiiHpMH Mooy MK, B neficTBuTensHO-
CTH, ecii Brl cobmopaere st mpasuna, Bam aaxe He HYHKHO NEPEKOMITH-
JIMpOBaTE 3TH Moaymd, 4ro0el chenats X opepieiinbivu. Peuienue,
Oyner Momymb OBepneiiHEIM WIM HET, NPHHHUMAET [IABHAS TIPOrPAMMA.

Korna opeprieii sarpysxaercs B 1amaTh, O NOMEIIACTCA B OBEPALHEL
Gydep, xoropii pasmemaercs B namsTi Mexagy cTexoM H kyweit. [lo
YMOIYAHIIO, pasMep oBepneiinoro Oydepa ycTaHABNHBAETCA KaK MOMHO
MEHbIIE, HO OH MOXker ObITh NETKO YBEAHHEH BO BPEeMs BBIMOIHSHHSA,
BBIAEICHHEM JIOMONHUTENBHON NaMaTH u3 Kyun. Kak cerment [JaHHBIX H
MHHHMANIBHBIE pasmep Kyuw, pasmep Gydepa oseprees (10 yMOTMAHHIO)
pacnpepenserca npu sarpyske EXE daiina. Ecin naMatH HeJ0CTATOYHO,
DOS seinaer coobmenne o6 omubke (mporpaMma CUMIIKOM BENHKA
JUIA 3ATPY3KH B NAMATH) MIM MHTErpUpoBaHuoii cpefoit Borland Pascal
(HEAOCTATOYHO NAMATH JUIS BEINONHEHHA NPOrPaMMbL).

Ects ouens BayHasn BOIMOMHOCTS MOHHTOPA OBEpIIEER NP 3arpyake
osepneitroro daiina B ciyuae, Kora B CHCTEMe JOCTATOUHBIH 00BeM pac-
wHpeHHoit namaru. Jna smux ueneii Borland Pascal nopnepxusaer Cre-
undukawmo Paciumpentoii Mamsti dupm Lotus/Intel/Microsoft (Expanded
Memory Specification — EMS) sepenn 3.2 u Benme. Ilocne sarpysku B
EMS, opepneitumii daiin 3axpsiBaercs u 3arpy3ka OBEpIEes BEINOMHACTCA
OBICTPHIM KOIHPOBAHUEM B IAMATH.
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- HA KEJIE3HOJIOPOIKHOM TPAHCIL

Jins nepeposky rpy30B MEXIy TOPOAAMH, HACEICH
FOCYAApCTBAMH LIHPOKOE PACIPOCTPAHEHHE MONLYUHII |
TPAHCIOPT, TIPH KOTOPOM CBA3b MEXULY TOPOAAMH OC)
JIEIHOAOPOHEIM MYTAM.

Cr.A neperon cr.B meperon cr.C  neperom

NN AT
Lo N T I

Puc. 3.

Ha pamsoM pHcyHKe NOKA3aH KeleIHOMOPONCHLIH Y
BiUOYAET B ce0d 4 craHuui i TPH NCPErOHa MENULY CTa
G-,

Jina oprammsamun geiskens i obecneuenus 0es HOC
11023108 HCTIONBAYIOTCS TEXHHYECKHE CPEACTBA, xumpm m '
Ha NEPErOHHBIC CHETEMBH i CTAHLIHOHHEIE CHCTEMBL.

B nacronuiee BpeMs K NEPETOHHBIM CHCTEMAM MOMKHO |

as100/10KUPOBKY;

ABTOMATIHYCCKYIO IOKOMOTHBHYIO CHIHAIM3ALIHIO;

ABTOMATHYECKYIO HEPEE3ANYIO CHIHAIMIAIMIO]

JHICNETIEPeKIl KOHTPOID;

JHCHETYCPCKYI0 UCHTPAIH3AHIO.

K CrasuHOHHEIM CHCTEMAM OTHOCATCS:

JAEKTPHYECKAS USHTPAIHIALIA CTPENIOK U CHIHANOE;

FOPOMHAS INEKTPHYECKAN LeHTPLTH3ALIA;

JUICTIETHEPCKAS HEHTPAIH3ALINA.
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5.1 Oprauuzanusa ABHAEHNA N0E3N0B Ha NeperoHax.
5.1.1. ApTomaTnveckan 6I0KHPOBKA
Aptobnoknposka npezcTapnser coboi cucTeMy perylIHpOBaHHS JBH-
JKEHWS TOE3JI0B, NP KOTOPOH MeperoHs! enaTcs Ha 6roK-y4acTKH, Orpak-

NaeMele MyTEeBEIMH CBETO(OpamMi puc. 4.

B-V B-YB-Y

Puc. 4.

BJIOK-y4acTKi 0GOpYAYIOTCS AMCKPETHRIMH JATHHKAMH HHQOPMAIH
PeIbCOBLIMH LIETISAMH PIC. 5.

= s
el =5

Pue. 5. Cxema pebcoBoil Lem mpit oTCYTCTRIE NOIBIDKHON SIMHHIEL

DieMeHTAPHAA PENECOBAd eI COCTOMT 3 CISAYIOIMX JIEMEHTOB:

PJ1 - pesnscoBas nHHNA — HKeNe3HOAOPOKHLIS PEILCHI;

HC = u301MpylolMe CTHIKH, JEKTPHYCCKH OTHCIMIONINE CoCeHHe
pelibeoBbie ueny Meky coboii;

I1T — nyresoii Tpancdopmarop;

PT — peseiinsiii Tpancdopmarop;

1P — nyreBoe pene;

Ry — orpannunBaionimii pesucrop.

[lpu oTeyTETBIM MOABUAKHOIN eAMHHIIE], KAK 1T0KA3aHO HA PUC. 5 Yepe3
PT nporekaer cHrHAIbHLIE TOK ¢, KOTOPBIT HHAYKTHPYET BO BTOPHYHYIO
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obMoTKy penejitioro Tpancopmatopa SJIC 1 myresoe
1104 TOKOM, (pHKCHPYA CBOOOIHOCTE GIOK-YHACTKA M E
thope paspemaonuit Orous.

Ipn HamwaHK NOABHAHON €AMHMIIEI IPOHCXOMUT
JIECHOI 11apoii. pe/ILCoBOiE LemH H OCHOBHAs BENHYHHA
TEKATh 4epe3 KkolecHyw mapy. TOK, MPOTEKAKOMIMHA
yMensllaeTcs, pene obecrouHBaeTCA H BKIIOYAET HA
MO0 YYACTKA 3ANPeIUAIONIHif OroHE, pHE 6.

Puc. 6. Cxema penbcoBoii uenu npi HANHYHI MOABIGKHOI ¢

. Tocne ocsoGoxmenin Gnok-yuacTka yepes peie OniTh
TEKaTh TOK If Pelle CTAHOBHTCA IO TOK, BK/IOMAN CBOHMM KOHT:
pewaiouuii orous Ha ceetodiope puc. 5.

Kax BizHO 13 pHCYHKOB CHIHANEHEIC MOKAZAHMS Y TEBBIX
HAXOINICA B 3aBHCHMOCTH OT COCTOAHHA (CBOGOACH IJLIN 3
YUACTKOB I HIMEHAIOTCH ABTOMATHYECKH B PE3YJLTATE B
KYUPIXCA NOE3/I0B HA COOTBETCTBYIOMINE YCTPOTicTBA.

5.2. Oprannsauus ABHGKCHHS [0€310B HA

JKeneanonopodHbIe AHHHH ASANTCH PASACALHLIMH [IYHKTAM
rousl. K pasnensusiM NyHKTaM OTHOCHTCH CTAHLIMM, pssam.
NYHKTH i TYTCBRIC NOCTHI, & HPH aBTODAOKHPOBKE, KpoMe
Hele ceerodopul. Hannune pasnensHeIX IYHKTOB NO3BONSET
YHACTOK HECKOABKO MO@30B, pasrpaHHYMBAN MX PACCTOSHHEM
Mi Ha Gnox-yqacteamu), yro ofecneunsaer 0e30NACHOCTE
NOBBIIIAET NPONYCKHYIO CIOCOGHOCTS. :

CrasHuMsMH Ha3MBAKOTCH pasieinbHble IIYHKTBI, HM
PasBHTHE W JAPYTHE YCTpoiicTsa pHC. 7, KOTOphIE nozsunamr, KD
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T

Ma, OTTipaBieHnsa, o6roHa M CKpeleHws N0e3IoB, MPOH3BOAHTE IPY30Bbe
onepauuy, obcayxuBaHue NAaCCAXKMPOB, & Takke (opMHpOBAHHME M pac-
(OPMHPOBAHME MOE3NO0B, HX TEXHUYECKHH OCMOTD, CMEHY JOKOMOTHBOB,
PEMOHT [OJBHIKHOIO COCTABA H T.A.

Hna addexrnBHOil OpraHH3aLMKM JBHKEHHS TO0E30B NO CTAHLMH M
CTAHIMOHHON paborTs!, CTAHUMA AENATCA HA YHaCTKM — CTpeloYHble (Ha-
npumep, 1CI1, 3 CII, 2 CII, 4 CII), 6eccrpenounnie (HAIL, YAII), a takoke
npuemo-ornpasounste mytu (1n, 2n, 3n). Bee atu yuactkn obopynyiorcs
PENECOBBIMU LETAMH.

@
NN X
;@ :-m' ‘ ; n : o i
1
1 HED)
Puc. 7.

OCHOBHBIMH 3flEMEHTAMH [IyTEBOr0 Pa3BHTHA BCEX CTAHLMIA SBJINIOT-
oA

— CTPE/IOYHbIE [TEPEBOJILY;

— BXOJIHBIE CBETO(OPHI;

— BBIXOJIHLIE CBETO(IOPEL;

— MAHEBPORLIE CBeTODOPLI;

— PE/IBLCOBBIE LG,

Crpenounsie nepesojisl CIyKAT LA 3ajaHus TOr0 WIH HHOrO MyTH
noeaay. Ecmit roesny yCTAHOBAEH O CTpenke NpAMOe HaNpasleHue, To
CTpe/lKa CHHTACTCH HAXOMMUICHCH B [UIOCOBOM NMONOMEHHH (+), ecnH Ha
OTBeTBICHNK B Minycosom (—). Ha puc. 7 nokasano, uto crpenxu 1, 3, 4
HAXOAATCA B IUIIOCOBOM MOJOYKEHHH, 4 CTPeIKa 2 B MHHYCOBOM IONOMKE-
HHH,

Bxonuee ceetodopbl MMEIOT NATHIHAYHOE [OKA3AHHE U NpeAHA3HA-
HEHBL JULS PA3PEIEeHHS WIH 3ANPelieHHs BLE3d COCTABA Ha CTAHLMIO.

Brixoausie cpetohopsl HMEIOT TPEX3HAYHOE [OKA3AHHE U NPEIHA3HA-
YCHBI [ULS PA3PELLCHIA HIH 3ANPEIICHAA BHIXOAA 038 CO CTAHLMH.

ManespoBsie cBeTO(OPH! HMEIOT ABY3HAYHYIO CHIHAIN3ALMIO I Pei-
HA3HAYEHB! [UIA PeryiHpoBaHis ABHAEHHA MAHEBPOBOIO JIOKOMOTHBA B
[pejieNnax CTaHIML.

Ha aenesurix goporax Haweii crpansl # ctpan CHIT npunsT nopsapok
HYMEpALMK [I0e3/108, NO3BOJAIOWIHIT ONPEde/siTE HANPABICHHE HX JBIIKE-
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mua. Tak, moessa, ABMKYIIMECH ¢ [Ora Ha CeBep M C 3anaja Ha BOCTOK,
HMEIOT YeTHYIO NochefHiol uudipy HoMepa, a B NPOTHBOMOJOKHOM Ha-
TPABIEHHH — HEYETHYIO. )

CrpenkH, PacnoloKeHHbE CO CTOPOHBI NPHOBITHA HETHBIX MOSII08,
[ONYHAI0T MOPAAKOBbIE YETHHIE HOMEpPA, 4 CO CTOPOHBI HPHOBITHA Hewer-
HBIX — HEHETHEIE,

I'pasneii, pasensiomeii oJHy HyMEpaLuHio OT APYIOH, ABJIACTCA 0Ch
NAcCAHHPCKOTO 3MaHMHA.

Caerodioper HymepyioTes 110 uudpe myTH i 10 HANPABJISHMIO JABIKE-
HHA NI0€3108, Hanpumep, Y5, Hy u 1.4 ;

B HOpPMANBEHOM COCTORHHH Ha CTAHLIMOHHEBIX cBeTOdOpAX HOMMKHEL FO-
peTe maMnsl Kpacsoro oria. B nponecce npuema-oTOpaBieHHs MOS3/I08
MOKA3AHHA CTAHIIHOHHEIX CRETO(OPOB HAXOAATCH B 3ABHCHMOCTH OT MHO-
rux @ﬂlﬂ'opﬂn, obecneunpaiouix Ge30NacHOCTL ABHMKEHHUA MOE3/I0B.

5.3. PaznosuguocT cHCTeM ABTOMATHKH H TeJIeMeXanuKkH
Ha CTAHUHHAX

C uenbio nosenenis nponyckroii crioc0GHOCTH H NMOBHILICHIS Gedo-
MACHOCTH ABHMCHMA [0C30B NPOMEKYTOUHLEIE H YYACTKOBBIE CTAHIIN
obopyuyior YCTPOHCTBAMH 3NEKTPHMECKOI HEHTPAIH3ALIIN 3Ll

Ocnosroii anementHoii Gasoii cuctemsr 311 spnAercs peneiinas an-
UapaTypa, NoITOMy JTa CHCTEMA YNPABICHHS NOJAYHIIA HAIBAHHE peieil-
HOI ueHTpanHIaLim, Peneiinan LeHTPANHIALILT B COOTBETCTRILE ¢ TPEGORI-
Huamu [T we JIONYCKAET: OTKPBITHE BXOMHOIO CBETOMOPA NPH MapLipy-
T€, YCTAHOB/ICHHOM Ha 3aHATHIT NyTh; NMEPEBOML CTPEJOK MO COCTAROM
OTKPBITHE CHIHAJIOR, COOTBETCTBYIOUIX JAHHOMY MAPIIPYTY, €CIU CTPel-
KH HE YCTaHOR/ICHE! B HAINEKALEE NONOKEHNE H HE 3AMEPTH B ITOM 0=
JIOHCCHHH, & CHIHANK BpKHeOHEIX MAPLIPYTOB HE 3AKPLITLL NEPEHOA BXO-
ARLICH B MAPLIPYT CTpEmKH 1 OTKPRITHE CHIHANA BPAKACOHOI0 MapLIpy-
T [PH OTKPHITOM CHIHase, OrPRKAAIONICM YCTAHORICHHBII MAPWIPYT.

? COCTAaB penefinoii HEeRTPWIHZALNN BXOAT: ANIAPAT YIPABJACHHN
PeNieHtan annaparypa, ofecneunsaromwan TpeGosanin 10 0e30HACHOCTI
ABIDKCHHA TI0S3/0B; HCTOMHMKN [MTAHILE; CTPEIOHBIE MIEKTPOIPUBOAL
U UeHTPATHIOBA OO YHPABICHHS H KOHTPOAS MNOJOMEHHA CTPENOK;
CBETO(OPL, MEKTpHCCKIe PelLCoBbIE Lemt; KAORbHbIC CETIL.

Ho enocoBy pasmemers anuaparypsl YNpasaeHHs H HCTOMHHKOB Hil-
TRUIA PEICHHYIO HEeHTPATHIALNO CTPOAT © MECTHBIMIE § LLeHTPAILHEIMI
JABHCHMOCTAMI M seToumukaMi nutanns. TIPH MECTHBIX 3aBHCHMOCTEX
Pelelinyio annaparypy pasmemator 5 peseiiubix Oyaxax B rOpAOBHHEX
CHARUNK; nPH HemTpansusx — B uexTpe crakunn Ha nocty S nin B cran-
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UMOHHOM 31aHIH. MeCTHbIe HCTOUHHKH B BHIAE AKKYMY/IATOpHBIX Garapei
YCTaHARIHBAIOT B OaTapeiinsix wKkadax y BXOIHLIX cBETO(OpPOB U B paiioHe
CTPEIOUHBIX TOPJIOBHH.

B ycrpoiicTrax peneiiHoil UEHTPANHIAUME NPUMEHAIOT ABa criocofa
YIPABJICHIA — HHAMBHLYANBHEIH (Pa3iesbHbIH) # MAPILIPYTHBI.

[pn MHAHBHIYANSHOM YNPAaBICHHH NEPEBO CTPENOK, BXOMALIMX B
MaplipyT, H OTKpHITHE CBETO(OPOB OCYIIECTRANIOT HAKATHEM OT/ENBHEIX
KHOIIOK MM HEpPeBojoM KOMMYTATOPOB, PACHONOMEHHBIX HA IYJILTE JE-
KYPHOIO; MapuIpYTHOM — INEPeBOjl CTPENOK M OTKphITHE cBeTodopa ocy-
LECTBIIOT MOCAES/0BATEbHBIM HAKATHEM ABYX KHOIOK — HAMANA H KOHIA
MaplupyTa.

TIpHMEHAIOT HECKOIBKO Pa3HOBHAHOCTE CHCTEM peneiiHoil LeHTpa-
JIH3ALMH.

Peneiinas nenrpagnsanns ¢ MECTHBIMH 3aBHCHMOCTAME H MecT-
UbIME HeTouRHKanmu muTauns (PIIM). Cucrema PLIM npumensnace Ha
Manelx crTaHuMax (g0 15 crpenok). Peneiisas annapatypa M HMCTOMHEKH
NHTaHuA pasMelamiucs B peneiiusix Gyaxkax wid mkaax B ropJoBHHAX
crannuy. HepoctatkoM CHCTEMEl ABJISETCA PACCPelOTOMEHHOCTh Annapa-
TYPbl H HCTOMHHKOB ITHTAHNA, 9TO YCNOWHACT oﬁcnymiaamle H yoopoikaeT
CTPOUTENBECTHO. 31‘5‘ CHCTEMY B HOBOM CTPONTEILCTRE HE MPHMEHAIOT.

Penelinan nenrpannsauns ¢ UEHTPAIGHBIME 3ABHCHMOCTAMH H
smectTbivi uerounuikann (PIL[M). B cucreme PIUM nocr anexrpige-
CKOI HEHTPANH3ALHY He CTPOAT, W PeNeiHyl0 annaparypy pasMelanT B
CTAHIHMONNOM 3JaHIH, TAC HAXOAWTCS mexypHbii no crapunu (ACII), n
HACTIMHO B pejelinbpx wkadax, yCTAHOBIEHHBIX Y BXOAHBIX H BhIXOJHBIX
cBeTo()OPOR CTAHLIMI: HCTOUHIKH INTAHIS B BHAC AKKyMYIATOpHEIX Gata-
peii nomentens B Garapeiinbix WKA(AX, YCTAHOBNEHHLIX Y BXOAHBIX CBE-
rothopor 1 B pailode crpenouHLIX ropaosun, B cHcteme npUMEHEH NPHH-
IHIT pasielbHoro yipaslieHus, KOTOpoe BemcTci C IyJbTa YOpaBicHHA.
HejgocTarkaMy  cHCTEMBL  SBIAIOTCA: PACCPE/IOTOMEHHOCTE ANIAPATYPLI,
HCTOMHHKOB NHTaHHA, NpHMCHCHIS HH3KOBOJBTHBIX BJIOKT‘pUleHSOﬂGB,
GONBIIONG THCHA ARKYMYJITOPOB, OTCYTCTBHE MAHEBPOBLIX MApLUPYTOB.
,’.ki!llli)"ii) CHCTEMY HPHMEHAIT OIrPaAHHYCHHO HA NPOMEKYTOHHBLIX CTAHUIHAX
MIUTOACATCIBHBIX YHACTKOR,

Penteiinan genTpanusanns ¢ UEHTPANLILIMH 3aBHCHUMOCTAME H
HenTpAIbLHBIME Herounnkavn nuranus (PLHL). Penefinyio annapatypy
H HCTOYHHKH NHTAHHA pa.'meu.lalc'r Ha NocTy SIJIeKTp!i"IE‘CKOﬁ J'.[EHTPE..I'.IHS&-
WHH, YTO YIYYuaeT yeaosis o0cnyRuBanud, NO3BOAAET IPHMEHATE tonee
COBECPINEHHBIC HCTOMHHER ITHTAHHA, Cuavana JAHHYI0 CHCTEMY NPHMEHAIN
Hi YHaCTKOBLIX CTAHLIMAX, [Oe yNPaBIeHHE BEUETCA C r!yJIl.'r-‘l:‘aﬁfl(:r, HA KO-
TOPOM PAIMENIeHbl CTPEIOHHEBIE H CHIHAIBHBIC KHOIKH.
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HaxaTuem CTpenodHEX KHOMOK NPOM3BOMAAT pa3ieibHELL IepeBol
CTPEJ/IOK, CHIHAMbHBIX KHONOK — OTKPLITHE CHIHAIOB.

B naxuoii cucTeMe MEKTPHUECKHE CXEMBI CTPOAT IO [IaHY CTAHIIHH,
4TO 3HAYHTENBHO YIPOUAET CXEMbl, COKpallaeT pacxof peneiiHoif an-
MApaTyps! H MO3BOJAET, KPOME MOC3[HBIX MAapUIPYTOB, BKIIOHATL LEHT-
PAIH30BAHHEIE MaHEBPOBbE MApWpPyThl. C LENBH YHH(HKaUHMH MOIHAT
CXeMa JUlA BCeX BHIOB MApLIPYTOB pasie/eHa HA THIIOBLIC CXEMHEIE Y3ilbl,
U3 KOTOpHIX MoxeT GbITh MOCTPOEHA MOJHAA CXeMa UEHTPANH3AUHH Ul

CTAHILHH C MOOKIM MYTEBEIM PAIBHTHEM.
Haumnas ¢ 60-x rogos cucremy PLIL npuMeHAI0T Ha NPOMEXKYTOHHBIX

CTAHUMAX. :
Vnpasnenue sejercs ¢ mynsta GaouHoro THNA ¢ KenoGKOBOH CHI-

HaH3auueif, Ha KOTOPOM Y MOBTOpHTENeil MOe3JHLIX H MAHEBPOBBIX CBE-
TO(OPOB PACHONOsKEHS MAPIIPYTHEIS KHOITKH.

[ocnenosarensueM RajaTHEM KHONOK HAYana M KOHUA MaplupyTa
BEINONHAIOT YNPOMIEHHLIH MAPIPYTHELT Halop NPOCTEIX MOS3MHLIX I Ma-
HEBPOBLIX MAPIIPYTOR.

Peneiinan uentpanmzauus ¢ UEeNTPAJLHBIMHI 3ABHCHMOCTSIMIL,
UEHTPAILHEIMH HCTOMHMKAME OHTAHHA H MappyTHBIM YHpABIEHE-
eM. PeneiiHas annapatypa M MCTOMHMKH NMHTAHMS Pa3MENIEHbl HA MOCTY
3L, rne AUIA YIIPABJICHHA HMEETCA :rym;'r—‘mﬁﬂo I MYIBT-MAHHITYASTop ¢
MAPIIPYTHEIMH KHOMKAMH.

Tpu ycranoske mapmpyra nocaeaopaTebHLIM HAXKATHEM KHOIOK Hi-
HAa H KOHIIA MapIIpyTa OCYLICCTBILIIOT HAOOp 3aMdaHMA NOS3IAHBIX I Ma-
HEBPOBRIX MapuipyTon. [To okonuanuy HaGopa NPOUCXOMHT OAHOBPEMEH-
HHIif IEPEBOJ BeeX CTPENOK B MAPIIPYTE H MOCKE HX [EPEBOAA — OTKPLITIE
CHrHana. Mapmpymioe ynpapienne N03BOASET YCTAHABIMBATH CAMBI
CIOAHBIT MapwpyT 3a 5-7 ¢ smecto 30-40 ¢ npu pasaenbHOM YIPABACHHI,
IO SHAUHTE/IBHO OBBIACT NPONYCKHYIO CIIOCOGHOCTS YHACTKOBRIX CTal-
1Ll

Peneiinan annaparypa pasmewmena B Tunossix 6aokax. CHcTeMa B Td-
KOM Henosmennn nonyumia HaspaHse GX0YHOI MapiupyTHO-peaciinoi
Hentpamsaim (EMPLY). Ha sasoge-usrorosytesie OpraHM30OBAHO MACCO-
BOE nponssoacTso THnoBkx Giokos. Bnounas crpykTypa Ynpomaer npo-
EKTHPOBaHIE, COKPALIACT CPOKH CTPOHTENBCTBA 1 YIAYULIACT YCIOBHS IKC-
fyaray. [penmymectsa Grnounoii CTpYKTYps! NO3BOIAIOT HPHMEHATE €8
H Ha npoMexyTouHRIN cTAHNMAX B Bie Gnounoil MNeKTpHYECKOil LICHTpa-
JHIANHN ¢ pasiensHsiM ynpasneunesm (BPLI).
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5.4. llpuuuuns: paGoTe: CTAHNHOMHLIX CHCTEM
ABTOMATHKH H TeJleMeXaHHKH

5.4.1. AnropuT™ yCTAHOBKH H PAIMBIKANHA MAPWIPYTOB
IS MAJIBIX CTAHIHI peneiinoil HenTpann3aim

Cucrema penefHOMN HMEHTPATH3AUMH MAIOH CTAHIHH BHINIOTHAET Clie-
Ayromne QyHKIMH: YCTAHOBKA MAPIIPYTA NEPEBOAOM CTPEIOK; 3AMBLIKAHHE
MAapIIpyTa /Ul MCKIIOYEHHA BO3MOKHOCTH IIEPEBOJA CTPE/IKH B YCTAHOB-
JEHHOM MaplupyTe [0 NpOXojia 10 Hemy MOoe3lia HIH A0 OTMEHBl 3TOr0
MapupyTa; OTKpeiTHe cBeTo(Opa, NPH 3TOM CHCTEMA ABTOMATHYECKH BhI-
OMpaeT OMH WIM HECKONBKO pajpelialoliux orseil Ha caeTodope B COOT-
BETCTBHH C XapPaKTepOM YCTAHOB/IEHHOTO H 3aMKHYTOTO MapIipyTa (mpHeM,
OTMPaBIeHHE, CKBO3HOM MPOMYCK); ABTOMATHYECKOE PA3MBIKAHIE MApLIpY-
Ta noj AeHCTBMEM NPOXOJAIIETO MOE3JA WM PasMbIKaHHe MpH OTMEHE
MaplupyTa, KOr[a MApLIpYT pasielsBaeTCA A0 BCTYIIEHHA HA Hero noesja,
& TAOKS HCKYCCTBEHHOE Pa3MBIKAHHE MapIIpyTa.

IMpusuMnuansuse INEKTPHYECKHE CXEMEl, peAIH3yIOlHe MaHHBIS
(yskunn, nocrpoenst Tak, uroGsl BemonHsTe TpeGoBanMs N0 obecre-
HeHHI0 De30MacHOCTH ABHMKEHHS MOE3M0B N0 CTAHIHH,

B dyuxumonansuoii cxeme cucrems PLLIM (puc. 8) mapmpyr ycra-
HABMHBAIOT pasfienbHbIM cnoco0oM, T.6. KAMAYI0 CTpeNKy, BXOAALIYH B
MAPLIPYT, NepeBoaAT HaxatTHem crpenounoil kaomku MK wm [TK Oxon-
HATENILHBL [IEPEBOJL CTPEIOK KOHTPOIHPYETCH SAKUIAHHEM JIAMIT MHHYCO-
BOI'O M IUIIOCOBOTO MONOHKEHNA,

3aTeM B CHCTEME ABTOMATHYECKH KOHTPONMPYIOTCA BCE YCIOBMS Ipa-
BIUILHOCTH YCTAHOBKH MaplupyTa: 1) npasMabHOE MONONEHHE XOMOBBIX H
OXPAHHBIX CTPenok; 2) cB000AHOCTS MYTEBEIX H CTPENOYHLIX CEKIHH, y4a-
CTBYIOIMX B Mapmpyre, # Herabapurusix; 3) cBoGOAHOCTE HPHEMHOIO
nyTi; 4) orcyrersie BpaxaeGHEIX MAPUIPYTOB B JAHHOIH TOPIOBHHE CTaH-
wim; 5) orcyrersne BerpedHx (H0GOBEIX) MAPIDYTOB HA OJMH M TOT ¥Ke
NPHEMHBLIN NYTH € Pa3HbIX KOHLOB CTAHUMM; 6) OTCYICTBHE FOpEHHA HA
BXOMIHOM cBeTo()ope NyHHO-0ENOro MPHINACHTENBHOTO OTHA, 7) UenocTs
HUTH JIAMIl paspelaonux orueil BxosHoro ceetoopa; B) orcyrcraue ue-
KyceTBeHHOIT paspenku Mmapmpyta; 9) n 10) orcyrcTeue BpaxieGubx ne-
pejay cTPeloK HA MECTHOe YNPAB/ICHHE B JAHHOH M NPOTHBOTOMOKHOIN
TOpNOBHHAX CTAHUHMK COOTBETCTBEHHO.

JIns MapupyToB OTOPABAEHHS HEOOXOIHMO KOHTPOIHPOBATE YCIOBHA
1), 2), 4), 9), 10), kak u ans MapiupyTa npuema, a Tawe: 11) orcyrcrsne
TOpeHis MHrawilero JyHHo-Genoro orHfs HA BRIXOAHOM cBeTodope Ha
CTAHLMAX JABYXNYTHEIX yuacTkos; 12) ceoboaHoCTh He MeHee oiHoro Gnok-
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YUACTKA YHaneHHA Ha TIEPETOHE MpH ABTOMATHYECKOH G/IOKMpOBKE HIN
BCETO TeperoHa NpH NojyasToMaTiHecKoii Gnoxnposke; 13) coorsercTaie
YCTAHOBJIGHHOTO HANDABACHHMA JBHZKEHHA OTHPABISIOMIEMYCH moesay Ha
CTAHUMAX OJHOMYTHBIX yuacTKoB; 14) oTCyTCTBHE paHEE OTNPABICHHOIO HA
TEPErOH XO3ATICTBEHHOTO NOE3Aa © KIIOHOM-kKe3nom; 15) orcyrcrsue ie-

KYCCTBEHHOI pasjieiki MapLIpyTa.

Yuacrox CrpenoyHbii Yyactok npuGAHKEHHA N0 IMABHOMY OYTH
ynanenus YHACTOK = >
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Puc. 8 ®ynkumionansian cxema creresss: PLILIM.

Mpn yeranoBke MAHEBPOBLIX MAPILPYTOB KOHTPOMHPYIOT yeuosus 1),
2),4), 8),9).

Hexoropste 13 yciaosuii B 33BHCHMOCTH OT NYTEBOTO PA3BHTHA H Xa-
PakTepa cranuionHoi paBoThl MOTYT HE BBINOJIHATECA: YCJIOBHE 3) He KoH-
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TPONHpYyeTcs, TaK KaK MAHEBPOBbIE MNEPENRHMEHHA MOIYT NPOH3BOMHTLCS
Hd 3aHATHIE BATOHAMH IPHEMO-OTIIPABOYHLIE ITYTH; YCIOBHE 5) HE KOHTPO-
JIHPYETCA, TaK KAK BCTPEYHBIE MAHEBPOBBIE MAPIIPYTHl HA OJHH M TOT Xie
IYTh C PA3HAIX KOHI[OB CTAHIMH HE CHHTAIOTCH BPAXIEOHLIMI.

Iocne okonyaHus YCTAHOBKH MApIpYTa, HONYMHB KOHTPOIbL Ipa-
BIJIBHOH YCTAHOBKH, JIC)KYPHBIIl M0 CTAHIMH HAKHMACT CHTHAIBHYIO KHOTI-
Ky CK mna orxpeitus ceerodopa. [Mocne Haxarns ksonkH CK mapuipyt
ABTOMATHYECKH 3aMbIKACTCH, YeM HCKIIOYAeTCs Nepesojl moboi cTpenku
Mapupyra B NpOTHBONONOKHOe nonoxenue. C npopepkoil 3aMbIKAHHA
Mapupyra ofpasyercs Lerb OTKPLITHA cBeToopa, HeiypHBLi N0 CTAHIHH
BeITArHBact knonky CK, ordero Ha ceeTo)ope 3BIUraeTeA KPACHLLl OroHb.

3ambIkaHHE MaplupyTa AsageTcs HanGonee oTBeTCTBEHHOIR hyHKIHEl,
OCymecTBIACMOH peneiiHoii ueHTpanusanueii. KpoMme aneKTpHueckoro sa-
IMHPaHHA BCEX CTPEJIOK MAapLIPYTa, NpH 3aMBIKAHHM YCTAHOBIEHHOINO Map-
WpyTa MCKIOUAIOTCA BCe eMy BpancaeOHbie. CTpenkH 3aMKHYTOIO Map-
WpPYTA 3aneprsl J0 MOMEHTa OCBODOMICHUA MapipyTa NOe3foM HiH Ao
NPHHYAHTENLHON PA3AeNKH MaplipyTa AeypHEM 1o cranuuu. Yol
NPOH3BECTH 3aMBIKAHHE MapIIpyTa, HEoOXOAMMO Y4ECTh: MMEETCA JIH He-
IOCPEACTREHHAN OMACHOCTh, HECBOSBPEMCHHOIO BLITOJIHEHHA MApLIpyT-
HBIX 3AMBIKAHMI M BO3MOXHOCTS BCTYIUISHHS 11083/1a B Npefienax Mapupy-
T paHbIUC, MeM 9TH 3aMBIKAHHA HACTYIAT, & TAKMKE €CTh JIH BOIMOMKHOCTE
OTMEHHTL YCTAHOBJICHHEI MAPLUPYT NPH BO3HHKHOBEHMI IPENATCTBHIH M0
€ro peanusainy. Mexonsn u3 9Toro, BHNOAHEHHE MAPIIPYTHLIX 38MbIKAHHTT
CTABAT B 3aBHCHMOCTh HE TONLKO OT MOMEHTA BDS}!CECTSHS HA OTKPBITHE
CHIHAIL, HO 1 OT NPHOMIKEHNA K HEMY 10e3/1a.

Ipu HeoOXOAHMOCTH MAPLIPYTHEIS 3AMBIKAHHA MOKHO OTMEHHTh, €C-
JH NEpejL OTKPBITHIM CBETO(OPOM OTCYTCTBYET NpHOIHKAIOMIHIiCA Noes 1
HC CYIICCTBYET OIACHOCTH HECBOCBPEMEHHOIO BEIIONHEHHS ITHX 3aMBIKA-
HHil. JlexypHelii 10 cranum, 3aKpuis cBetodop, OTMEHACT 38MKHYTEI
Mapuipyr. HYepes Heckonbko CeKyHA MAPUIDYT PasMBIKAETCH, CHUMAeTCs
sanupanune co crpenox, JCTT moxer yeranosuts Hopblit Mapmpyt. [lpu
JAHATOM YHACTKE NEpell OTKPLITEIM CBETOOpPOM BOZHHKAET ONACHOCTH He-
CUDCB[)L‘.MIS![IIOI.‘U Pa3MBIKAHKA MAPLUPYTA, H [I03TOMY JUiA pasieNIki Mapii-
pyra JICI1 nenosns3yer HCKYCCTBEHHOE PA3MBIKAHHE MapIpyTa C BblIepsi-
Koii BpeMeHH.

Ipu nanuuun JBYX yKasaHHEIX YCAOBMIl IPMMEHAIOT ABA BHIA 3aMbI-
KalHa MApIIpYyTOB — OpeiBAPUTENIEHOE H OKOHYATENBHOE.

l'[pcn.uapu"nmhune 3aMLIKAHHE MapIIPYTa HACTYIIACET C MOMEHTA Haxa-
THE curuaneHoil kHonku CK u orTkpeits ceerodopa npH yciaoBHH, 4TO
y4actox npubnumenus k cserodopy csobonen (oM. puc. 8). YuacTkom
npubmoKenns Uil MapuIpyToB NpHeMa ABjiseTcs DAOK-yMacToK, Paclolo-
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JKEHHBIH ME3iIy BXOIHEIM M NpeIyNpeAHTesHEIM cBeTodopamy (mepsaiil
yuacTox npubmiienus) AmuHoi He MeHee 1000 M; JUIT MAHEBPOBBIX — O/HA
H30JIHPOBAHHAS CTPENOYHAS HIH NyTeBas CEKlHA NEpel MaHCBPOBRIM CBE-
Tothopom.

OxoRuaTesHOe 3aMBIKAHIE MApPLIPYTa HACTYNAET ¢ MOMEHTA Hadkd-
THa kHOMmKH CK, OTKpBITHS CBETO(OpA M HAXOMICHHA 0344 HA YHacTke
npubmiensa nepes HimM. Takoil MApIIPYT MOMKET Pa3OMKHYTLCA ABTOMA-
THYECKH MOJ AeiCTBHEM NPOXOLALIEro Noe3/a IiH B PEXHME HCKYCCTBEH-
HOro pasMeiKaniA. [locie YCTAHOBKH H 3aMBIKAHHS MApLUPyTa OTKpPHIBAET-
¢ csetodop, MOCAE Hero peleiinas UCHTPANH3ALMS BEUIOMHACT, (YHKIHH
PA3MBIKAHHS MaPLIPYTA.

ABTOMaTHYECKOE pA3MBIKAHHE MapLIPYTa NPOHMCXOAHT TOABKO NHOA
JeificTBieM NpOXoAAWIEro Mo HeMy moeia. PeneifHas UEHTPANH3AIHA 48-
TOMETHYECKH KOHTPONHPYET MECTOMONOKEHHE [0€31a H pasMBIKaeT Mmap-
WpYT B TaKoii nocnegopatensHocTH. [Ipn BeTynueHHH NOe3ia HA yHACTOK
NpuO/MIKeHHs nepefl BXOAHLIM cBeTO(OpPOM 1 HACTYNaeT OKOHYATENEHOe
3aMEIKaHHe Maplpyta. BeTymienne nepBRIX CKaToB M0E€31a 3a BXOAHOI
CBETOOp NpUBOIMT K aBTOMATIHUECKOMY 3aKphITHIO cBeTodiopa. TIpoxosk-
ACHHE MOe3/ia M0 MAPWPYTY KOHTPOXHPYETCH ¢ IOMOIIBIO PEIBCOBBIX 1(E-
neli crpenoyskIX i myTessix cekui, Tlocie NpocneAOBAHMA BCEX CTPENOR
TOPIOBMHE! M 3aHATHA NpHemo-oTnpasoyHoro nyti 11T cranumi nossiuser-
€A KOHTPO/Ib MOAHOIO NPOCHSA0BAHIA 1083/1@ 10 MAPLIPYTY H HACTYNaeT
PasMEIKaHIE MapIIpyTa.

Ommeny mapupyra nponssomut JCII npin cBOCOAHOM YHACTKE HpH-
Omukenna suTarnpanuem curHanbroii knonkn CK, NOCIC HEro 3aKpeisa-
ETCA CBeTodhop, 1 wepes 5 ¢ MAPUIPYT Pa3MBIKASTCA.

Herycersennoe pasmsikanne nponssomnt JCIT npH HeBOIMOMKHOCTI
HCIOB3IOBAHHA OKOHYATENBRHO JAMEHYTOTO MAppyTa Win B ciayvasx He-
TOIHOIO PAIMbIKAHILA NPH HEHCIPABHOCTAX PENBLCOBLIX UCNICH CTPENOYHLIX
YHACTKOB, BXOJUIHX B MAPIIPYT.

HCIIOIII:Z*}'}OT JBa pexHMA HCKYCCTBECHHOIO p&t:iMl:IlCﬂlﬂlﬁ OKOHYATEb=-
HO 3aMKHYTOr0 Mapmpyta — NpH HCTPABHBIX H CBOOOAHEIX CTPEOMHAIX
YHACTKAX, NpH HEHCTIPABHBIX PEIBCOBRIX LEMAX CTPSNOMHBIX YHACTKOB
Mapmpyra.

B nepsom ciyyae JICI1 BRTSIHBAHHEM CHI'HAJLHOIN KHOMKH mepe-
KPRIBAET cBeTO(iop, mocie 4ero ¢ BELISPAKON BpeMeHH 3 MHH MapmipyT

PasMelkaercs,
Bo stopom chyuae JICII, BRITATHBAS CHIHANBHYIO KHOIKY, IEPEKpSl-

BACT ceTodop 1, kpome TOro, HAXKHMAET KHONKY HCKYCCTBEHHOIO Pasmbl-
Kanus HPK, nocne wero ¢ sryiepikkoii 3 MHH MapmpyT pasMeixaercs. Bee-
AcHie KHonki HPK neolX0AHMO Ui HCKILIOHEHHA BOIMOMKHOCTH HCKYCCT-
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BEHHOI'0 pasMbikauus Mapmpyta Ges yuactus JICIL B ciyuae nospexaeHus
PeAbCOBOIT HEmH W aBTOMATHYECKOTO NepekphITHA cheTodopa,

Bonbluas seyiepikka BpeMeHH HPH HCKYCCTBEHHOM Pa3MBIKAHHH Map-
mpyra BeejieHa u3-3a Tpebopaunii obecnenenns Ge30MacHOCTH JBHKEHNA.
be3 BeuiepiKKH BpeMEHH MapuIpyT pasMbIKAETCsi Cpasy MOCie 3aKpsiTHA
ceetoopa, u JICIT moxkeT nepeBONTs CTPENKH LA YCTAHOBKH HOBOTO
mapupyta. Ecin noesj, npubiuokaioniuiics k ceetodopy, He Oyaer caoe-
BPEMEHHO OCTAHORBJICH H IPOCHEAYET Ha CTPEIKH, TO BO3MOJKHA aBapHiiHan
CuTyauns cxona cocrasa. Menonb3oBanne BRUISPIKKH BPEMEHH HCKTIOUAET
TaKkyl CHTYAalMIo, TAK KaK B CjIydae [pOCIeiOBaHMA MOE3Aa HA CTPEIKH
OHit OCTAIOTCA 3AMKHYTBIMH B MApLIpYTE NOCHE 3aKPhITHA CBeTO(opa eule 3
MIHH.

Bce onmmcansbie Beime (YHKUHH, BhIIOJHAEMBIE YCTPOiCTBAMH pe-
NeiiHol UeHTPAIH3ALMH, PEATHIYIOTCA CXEMAMH, B KOTOPBIX NpEIyCMOT-
PEHA 3AIIMTA OT NOCNEACTEHIL OTKA30B, BOJHHKAIOMMX KAK B CAMHX CXeMax,
TAK U B HALOJNBHBIX YCTPOMCTBAX — CBETO(Opax, JNEKTPONPHBOMAX, Pellb-
COBBIX LLCIISX M T.JI.

Orka3sl MapIIPYTHEIX CXeM Je/IAT Hi OnacHble i sautuTrse. OnacHsie
OTKa3b! MOIYT NPHBECTH K NEPEBOAY CTPENKH 0] COCTABOM, NPHEMY MOE3-
J HA 3UHATHIL NYTh, NOMYHEHHIO HOKHOTO KOHTPONA MONOKEHHS CTPRIIKH.
Tl neknoueHns onacHsIX OTKa30B MPe/lyCMATPHBAKT CXEMbl KOHTPO/A H
JAMBIKANN, KOTOPble CODHPAIOT ¢ HOPMAIBHO BO30YACICHHBIMU pene. B
ciyuae otkasa (oOphIB LEMH, KOPOTKOE 3aMBLIKAHHE) pejie BLUUIOHAeTCH,
PAIMBIKAH LIETh, MCKIIOYAETCA NEpPeBO/l CTPEIOK H OTKPHITHE CBeTOdOpOB.
Cxembl HCKIOUEeHHs ONACHLIX OTKA30B CTPOSAT ¢ NPHMCHEHHEM B OTBETCT-
BCHHBIX Hensx pene 1 knacca nanexuoctn (HIL, HMIL, KMIL), xotopsie
obecneynsaor HA/ISKHOE OTIYCKAHNE AKOPA NPH BRIKIIOYECHHH TOKA, Tax-
e NPeLyCMaTPHBAIOT B3AHMOCBAZL MENJLY PEJIe OTAE/BHBIX CXeM U1 KOH-
TPOJIA 3AMMTHLIX OTKA30B ¥ HCKIIOMEHUA ONACHBIX. XAPAKTEPHBIM HPHME-
poOM MOMEeT CHYHNTE BIAHMOCBA3L MEHKILY CHIHAILHEIM Cu 3aMBIKAIOIIHM
(3) pene. Ipu obecrouennoii oGMoTKe, HO 3anMImLeM skope pene C pene
(3) BeCnONEHO, | mMapwpyt saMxuyr. [Ipn sanunasuun aKops pene (3) ne
cosaeres ueny priouenns pese C, u ceeroop He orkpeisaerca. B cny-
uae o0pmsa tenn pene C cpetoop ocraercs 3aKpsIThiM; IPH 06pbiBe LEnH
pene (3) MapuIpyT He pa3MbLIKAETCH, YeM HCKIIOHASTCS NEPEBoj CTPeNoK.,

5.4.2. AnropuTM YCTAHOBKH H Pa3MbIKAHKA MapIIpyToB
[JIA YMacTKOBBIX CTaHUMI

Y4acTKOBBIC CTAHIMH MMEIOT CIOKHOE NMyresoe passutie, s HuX
xapaxrepua Gonbiias noesaxasn ¥ Manesposas pabora. s yexopenus mo-
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¢3AHOi H ManeBpoBoji paGoThl, a Talke obecmedeHuA 6
HEHHA NI0E3/10B Ha HTHX CTAHIMAX BCE IIOE3JHEIE W MaK
KCHIA MAPIPYTHIHpoBaHEL. 10 YCHOBHIO BBUTONHEHHS
Tsl TOABKO B OTJENBHBIX CIYHAAX MPEHyCMATPHBAIOT |
BAHHBIC MCPEABICKeHUA ¢ NMepefaueii CTPENIOK HA MECTHOS
MAHEBPOBLIX KOMOHOK, .
Ans mowbumerms JKCIUTYATALMOHHEIX TOKAsaTeNeil HA |
CTAHUMAX BMECTO CHCTeMbl PpEleiHOM uem'pamnam c
YUPABICHHEM, KAk Ha NPOMEXCYTOMHBIX CTAHLMAX, pa3pabora
BHEIPAETCA MAPIIPYTHO-peJieiHAN LEHTPAIH3ALHs (MPI.B. B
Q1A YCKOPEHHA YCTAHOBKH MApUIPYTOB CTPEAKH B Maplipyre
He PA3AENEHO N0CIEA0BATENBHO, 8 OIHOBPEMEHHO (BCE CTp
B MApIpyT). MapupyTHoe ynpasieHHe OCYUISCTBIAIOT € 1
10K HA NY/IETE YNpaseHsA MO0 FPAHHLEAM [TOS3AHLIX H M;
wpyros. Tlocienosatensupv HaxaTiHeM KHOMOK MO Ipa
110 NPUHUKIY «OTKy#a — Ky/[Aa», BRIHOYAIOT NYCKOBLIE HENH
MEHHOMO TEPEBOA CTPENOK, BXOMALMX B MapIpyT. Tpu
ynpasnerun ofiee Bpems HA YCTAHOBKY CAMOrO CHOXKHOIO
CKIANEIBAETCA 13 BpeMEHH HAMATHA KHOMNOK, BPEMCHH [ap:
PeBOIA OJIMHOMHBIX CTPENOK, BXOMILMX B MapIupyT, H 110
[IePEROAA CIAPEHHAIX CTPEOK, HTO COCTARIAET NpHMEpHO 3-10
CIGAOBATENBHOM [IEPEBOAE CTPEJIOK, BXOANIX B MAPWpPYT (1p
CTPENoK), BPEMS Ha YCTAHOBKY Mapuipyra cocrasut 4,5X1
CHET COKPAIICHIA BPEMCHH HA YCTRHOBKY MAapUIPYTOBR HPH |
yIpABIEHI TponycKHas cnoco0HOCTE FOPIOBHHEL CTAHIII
ua 15-20%. Cierema MPLL Taioke NOBBULIZCT NPOHIBOAHTENRE
TYPY TPYAR IKCIUIYATANHOHHLIX PAOOTHHKOE CTAHLIMIL.
Pereiiian annapatypa MapIpYTHO-peeiiHON HEHTPLH
enseres Ha HaGOpHYI0 M MCHOMHHTCALHYIO IPYIIILL,
HAHIBAOT MAPIIPYTHEIM HAGOPOM I HCIOAB3YIOT JUIA (hop!
KoBEIX ueneii ynpasnenns crpenkami. Henonuurensuas rpynna
BISCT YCTAHOBKY 1l 3AMBIKAHHE MAPIIPYTOB, YNPAHICHHE €
MOSYIHBIX 1 MAHCBPOBBIX MAPLIPYTOB, @ TAKKE PASMBLIKAHHE N
HaGophas Tpynna me BHINONHAET 3aBHCuMOCTel 1o obecne
NACHOCTH ABIDKEHMS TTOS3I0B, MOITOMY pelic MApPUIPYTHOrO H
11 sacea nanesksocrd Tina KJPLL HenonnurensHasn rpymn
pee TpefoBanis o ofecneueriio GE30NACHOCTH ABIIKCHHA HOe
JToMY 8 210l rpynne NpUMCHAOT pene I xinacca HAUNEXHOCTH
KMIL. Cxessi denonuurensroll rpynnbl yHHGHIHPOBAHLL, M OHX
HCTONB30BATS OPH PAIACABHOM H MAPIIPYTHOM YTIPABACHHH,
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B 33aBHCHMOCTH OT KOHCTPYKTHBHOH KOMIOHOBKH AMNAapaTyphl CH-
crema MPI] moxker OmTh HeGnousoro u Gnounoro tunos (BMPLI). Baoxu
npeacTaBnAT coboi THIIOBLIC U3/IE/Hs, H3TOTABIHBAEMbIC HA 3aBOJE.

B nauane BHeApeHHs MaplIPYTHO-pencHHAs UEHTPAINM3ALMA NPOCK-
THpOBanack M crpomnack HeGmouroro Thma. HaGopHas rpynna BEINON-
nanace Ha pene KJPLL oTKPBITHIM MOHTaXOM, HCIOJHKTENbHAR TPYTIIa —
B BHJ/IE THIIOBRIX CXeMHBIX y310B Ha pene HMIIl taioke ¢ OTKPBITEIM MOH-
Tasion. 3aTeM noasuack G104HAs CHCTEMa, B KOTOPOIl npHMensucs 610
Kif 33KPLITOTO THIIA TOJNLKO JUIS HCIONHHTENLHON Ipynmkl, HabopHas rpyn-
I3, [I0-TIPEXKHEMY BRINOJIHAJACH HA ANNAPATYPE € OTKPBITHIM MOHTAMOM.
Taxyto cucremy crpouiu o 1966 r., nocine 310ro nepHoia HALLIA NpHME-
HeHue 61ounas CTPYKTYpa MApLIpyTHOTo HA00pa, H OJHOBPEMEHHO € ITHM
CTA/l NPHMEHATL CTPEOMHbIE nMyckossie 0okH. [ToABMIACE MONHOCTRIO
Gnovnan mapupytHo-peneiinas uentpanusamus BMPIL Toneko HeGois-
115 YacTh peneiiHoll annaparypsl He KOMIOHYeTcs B GIOKH U MOHTHpYET-
Cf OTKPBITEIM MOHTAIKOM.

5.4.3. lMpunuune: pabors: cuctensl BMPIL

Pabora cueremsr BMPLL npn yeranoske, HanpuMep, MappyTa npie-
Ma Ha nyTe/fl naunnaercs ¢ Haboproii rpymmet (puc. 9). Haxkatiem KHONKH
HH wauana MapmpyTa onpeensercs HANpPasIeHHe | KATEropHs MapuIpyTa,
nocae yero HeKmovaeTcs Habop MapLIpyTa APYroro HanpaBleHHA i Kate-
ropun. Jlns panmoro HANPABICHUA 1 KATErOPHH MaplupyTa mnpi HAXKATOM
kHonke A onpejensierca nauano Mapupyra ot ceerofopa H, Haxaruem
KHOTIKH KoHUa mMapuipyra HK onpenensetcs koren mapupyra. Ilocae sro-
T0 B IPEAENax YCTaHOBACHHBIX [PAHIL NPOHCXOIHT MAPIIPYTHLIA HEPEBOJ
BCEX CTPENOK, Bxoasmux B MapupyT. [lo oxonuaHun Nepesoia CTPEnoK
CHEUMAILHON CXEMOil COOTBETCTBIS KOHTPOIMPYETCH NPABHIBHOCTE HAl0-
Pa M NONOMKEHHA [CPEBCHACHHLIX CTPEINOK. l'lpu HAJIHYIUH COOTBETCTBHA
Bruosalores pene / navana n KM xonua HaGpaHHOro NOE3HOI0 MApLIPY-
T4, NPOMCXOANT HEPEX0) K HCIONHNTENBHOMA rpyne.

Pabora mcnonunrensHoii FPYNnsl HAYHHACTCA € YCTAHOBKM peicMa
Yemanoesra maprupyma, B 308BHCHMOCTH OT YCTAHOBNEHHBIX TDAHMIL Ha-
Gpanuoro Mapupyra BuIOMPAIOT MyTEBble | CTPEIOYHBIE CEKUMH, BXOMA-
uiHe B 9107 Mapwpyt. [locne 310ro ¢ noMOLIEI0 KOHTPOIBHO-CEKUHOHHBIX
pene KC' KOHTPONMPYIOTCA BCE YC/IOBHA NPABH/IBHOCTH YCTAHOBJIEHHOTO
mapmpyTa. EcIH MApuipyT YCTAHOB/MEH NPABMILHO M BO3OYAMIMICE pene
KC seex cexuuii MaplupyTa, TO BRIKIIOYAIOTCH 3aMblKaromme peie (3) atux
L‘,CKLI,HFI, CCKIIHN 3aMBIKaIOTCH. C KOH'IPDJICM 3AMbIKAHHA MapIIPYTE BKIIO-
ugeTcs cHrHansHoe peie C, otkpeiBawmee ceetoop. [Ipu seobxomimocTs
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SKCTPEHHOTO 3aKPHITHA CBETO(OPA HAKHMAIOT KHOMKY Hayana Mapmpyra
HH nannoro ceetodopa.
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Puc. 9. Cxema pexcnvon padorst BMPLL

Mocne rotormoctn MAPIIPYTA # OTKPHITHA CBETO(HOPA pasMBIKAHIE
MApLUPYTa NPONIBOMNTCH B PENIMAX ABTOMATIIMECKOI0 CEKUHOHHOIO pas-
MBIKAHHS, OTMEHbI MAPIIPYFA M HCKYCCTBEHHOIO pasMbIKAHMA. AB-
TOMATHHECKO® pasMBIKAHIE IPONCXOANT B NPOLECCE MPOC/ISNOBAHMS HOE3-
A8 110 CeximusmM Mapupyra. [Tpn BcTymaexnn noesaa Ha cexuuio 1CI1 (mo-
AoweHne 1) saxkpsisaertcs cBerodop, H CeKlyia MOATOTABNHBACTCH K PAIMEL-
Kauuw. [locne nonmoro ocsobomnenin cexuuii 1CIT B 3aHATHA CEKUMH
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3CII (nonoxenne 2) pasmuikaercs cexuns 1CIL Ananornyso pasmbikaior-
ca cexumn 3CI u SCIL

B cnyuae HeBOIMOMKHOCTH HCHONB30BAHHA MApILPYTa €ro OTMEHAIT.
Jna sToro HaxumaroT kHonky rpynnosoil orMensl OT'K u knonky A Hava-
/12 MaplupyTa juin 3aKpeiTHA ceeTodopa. ITocne sakpsiTia ceeTodopa mMap-
WPYT PasMBIKAETCA C BBIAEPXKKOL BpeMeHH 5 ¢ npu cBoDOAHOCTH ydacTka
npHbMDKeHHs; B Cydae 3AHATOCTH ITOrO Y4ACTKA — € BLUICPXKKON BpeMe-
Hi 3 MHH. AHANOIHYHO OTMEHSIOT MAHEBPOBEI MAPWIPYT C BRUIEPAKOM
Bpemenn S ¢ npu ceoBoanoM yuacTke npHOIIKEHINA, | MUR PH 3aHATOM.

HckyceTsennoe pasMLIKaHHE MPOH3BOAAT HaxaTieM kromox HPK my- .
TEBAIX M CTPE/IOMHBIX CEKLIHH, BXOAALIMX B MAPUIPYT, FPYNNOBOI KHOMKH
HcKkyccrsenuoit pasmenxn IHPK, xeonku sauana mapupyra HH pna sa-
KpbiTis cetotopa. [Tocne HaKATHA BCEX KHOMOK MAPIIPYT PA3SMBIKACTCH C
BELIEPXKKOIl BpeMeHH 3-4 MHH.
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I'JIABA 6. KOMIILIOTEPHASI IIEHTPAJL

6.1. lipunuuns NOCTPOEHHS CHETEM KA
€ HCNOJAB30BAHMEM KOMNIBIOTEPHOI Te

Hapymerne 5K0HOMHYECKHX H HAYYHO-TEXHHYECKHX
uamit CHI m B ocHoBHOM ¢ Poccueii, kotopas ABIACTCS
CTABLIMKOM CHCTEM MKEIe3HOAOPOIKHOI ABTOMATHKHM H T
TAKKE KOMIUIEKTYIOME anmapatypsl (OpH HX Pe3KoM )
npumep, pene 1-ro Knacca HANEKHOCTH OLSHHBAIOTCH B
okono 50 fonnapos 3a WTYKy) NO3BoNsAeT COpMYIHPOBATE
BOIMOMKHYH0 KOHLEMUHIO M0 MOANEPHAHIIO HA JOJKHOM
¢nocoGHOCTH YCTPOFCTB KeIe3HOA0POXKHOI ABTOMATHRH
A TAKAE BHGUPEHIIO COBPEMEHHOI HMIIOPTHO-3aMIMILIEHHOI
xomneioTepuzanmio yerpoiicts CLIB, 4T0 1O2BONHT COKpaty
yerpoiicrsa 911 8 2-3 pasa. [Ipu stom DBM BO3BMYT HA
neex Tpex ciicrem AB, 11 i JTLL

Bueaperne 9BM n03s0uT CyLECTBCHHO NOBLICHTE Hi
10 KOMIUIEKCA YCTPOICTB PeryJHpOBaHHN ABHIKCHUA NOC
npaxTiyeckis Ge3 3ATPAT, PEAIMIOBATE TAKHE BOIMOWNCHOCTH
poiicts CL[B, Kak MaKCHMANBHYIO ABTOMATHIAIMIO POLECCa
S JBIGKEHHS T10€310B, ABYXKPATHYIO HONLITKY I[EpPeBoad
HeloX0/e OCTPAKA [0 PAMHOIO PE/bedt, ABTOMATHYECKYIO ¥
PAHHOTO MAPLIPYTA It MHOTHE APYrHe GyHRIUN.

B 4acTHOCTH €CilH PACCMOTPETh CHCTEMBI MMCKTPHHECKS
sawuu (O10), 1o cosepencTroBanine L] nozsonuiao eCT
CHTS ONEPATHBHOCTH PAaboTHl AEKYPHOTO, YIPOCTHTH NOP
MapuipyTa, YREIMHTS HANIAIHOCTS NOS3AHOI CHTYAIlMH, &
CTBHTB YNPEBACHNE ¢ OMHOIO NYAbTA YAUICHHLIMH ODBEK
TeM, peako Bo3poc ofbeM ANNAPATYPRI NPHXOASIIEHCS Ha
(1,2 cratusa Ha cTpeiky). 3T0 3HAMHTENBHO YBEIHSMHBACT Ki
IKCIUIYATALHOHHBIE 38TPATEL, CHIDKACT HANCHKHOCTH neahm
Heililas MOJCPHUIAMMA peleiiHBIX CXEM HE NO3BOMNSET |
1uoHanBRKE BosmoxHocT I '

HanBonee uenecoolpasHeiM METONOM COBEPIUEHCT
3] upnsercs coeaMHeHHe MEKPOITPOLECCOPHOID KOHTPONA §

pesieiinbIMi CXEMAMH PEATH3ALIMH KOMAHD (yl'lpml
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UENH CTPENOK M CHrHanoB). IIpn 3ToM (YHKUHOHANLHBIE BOIMOMHOCTH
MHKPONPOLECCOPHOH 3IeKTpHYecKoi uenTpanusamun (MOIIL]) pomxes:
OuiTs He Xywe, 4eM B 3KcILTyaTHpyemoii DL, DKCITyaTalHOHHEE, HANCK-
HOCTHREIE NapaMeTpsl, 8 TaK K€ 3aTPATE HA CTPOHTENLCTBO H CONEPKAHIC
MIIBII gomkHE! BHIrOAHO OTAHYATE €€ 0T AKCIUTyaTHpyemoit D11

CameIM CylecTBEHHBIM APIYMEHTOM B MONB3y paspaboTin MHKpO-
NPOLECCOPHOI MMEKTPHHECKOH LEHTPAIHIALHH ABIACTCA:

— COKpalleHHe peneiiHoil annapatyps Ha 70%;

— IKOHOMMHH 3HCPI’HH Ha TATY IMOE30B;

— NOBEINIEHHE NPOITYCKHOM CIIOCODHOCTH;

— CHH)KEHHE JKCIUTYaTALHOHHLIX PAacXOfoB Mo Beem cryxBam (onTH-
MH3ALHA PEryIMPOBAHMA JBHKEHNA M cKopocth mocpenctsom 9BM co-
Kpawaer HeobXOAUMBLIl IITAT JEXYPHBIX, AUCHETIEPOB H JIp. pAGOTHHKOB,
CHMAKAET M3HOC MOJBHXHOIO COCTABa ITYTH, PACXOAYEMBIX MATCPHANOB H
T.J).

PaspaBateipan MII3I] Ha 31ane OkOHYATENHHOH JA0pabOTKH [0IDKHA
HMETh, JIONOJHHTENLHO YHE K peanu3oBaHHmM B ycrpoiictsax 311 cre-
.!l'Yl'OI-L'I.IIE TEXHHUYCCKHE BOZMOMHOCTH:

1. Tlojaua pasnuyHEIX 8KYCTHYECKHX CHTHANOB (MySBIKANBHEIX (a3)
IpH NOAXO/E MOE3/10B PA3IHYHBIX HANPABICHHIT H KaTEropHii, 8 TAKKE pH
JABCPUICHNH BBLINOJHEHHA MNOE3NHEIX H MAHEBPOBRIX nepenamxenuﬂ, B
CAYHAIX HENPABHILHLIX JEHCTBHI 1M AeiCTBIH NOBEINICHHOH OMACHOCTH
ACHKYPHOIO 10 CTAHLUKA 1 AP, IKCIUTYATALHOHHLIX PaGoTHHKOB.

2. OnTHueckas CHrHANH3AUNA YCTAHOBKH, HCMONB30BAHIA H PasMEIKa-
HIA MAPIIPYTOB € HCIOJIB30BAHHEM UBETOBOH MANMTPLI (YCTAHOBKA N0e3A-
HOTO MAPWIPYTa — 3e/ieHas 1onoca, Manenposoro — Genas, 3aHATOCTH Y4a-
CTKa — Kpacuas, I.lOJ.l,leGliﬂJi JeTaNH3aUHd HAanoJBHBIX 2JEMEHTOB HA JHC-

TUIEC H APYTas HHOPMALIHS,

3. Bosmomxuocts 00palieHHs K HECKOIBKHM CTPAHMIAM JHCILICH

(ueTHan ropnOBIHA, HEUETHAN TOPIOBUHA, BCA CTAHIHA, YKA3ATENH HEMap-
WPYTHBIX KOMaHJ, YKA3ATENM XapakTepa W BPEMCHH NOATBEP/KACHHI,
CHPABOMHBIC CTPAHHLBL).

4. Vnpasjeuue cTpeJKaMH, CHIHAJAMH, HHHIMATHIALMA JAPYTHX KO-
MAHJI OCYIUECTRASCTCH OHHMM OPTaHOM YNpPABIEHHS (MBIIBIOY. A B 0CO-
Obix cnyuasx — ¢ knasuarypsl. [Ips 3TOM 3ajianKe NOE3AHEIX H MAHEBPO-
BLIX MAPLIPYTOB MPOM3BOANTCA AHAMOTHYHO (HET MAHEBPOBBIX HIH MOE3I-
HBIX 3/leMeHTOR ynpasienus), Otmedaercs Ha4alo Mapmpyra (Y4acTok
npuGniKenys 1epen CHIHANOM) W KoHell (IPHEMO-OTIPABOHHLIL NYTh,
YUACTOK YJAneHHs, CTpenouHslii win Gecerpenodunii ysactok). [ns uc-
KIOMEHHA COBIAACHHA MaHHITY/AHI NPH YCTAHOBKE MApIWIPYTA C NYTH HA
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et L

TIePEroH, MaHeBpOBLLi COCTABHON MapLIPYT 3aQaeTCH KAK ABA m
MaHEBPOBBIX MAPUIPYTA. )

5. Ha mpHeMo-OTIpaBoYHBIX NYTAX H BCEX KOHTPOMHPYSMBIX
YUACTKaX NeperoHa MpeflycMATPMBAETCH HHAMKALMA HOMEDOB HOEIJOE &
OTpaKeHUeM LBETHOH MAMHTPE CTENeHH HX ONO3JaHH] H BO3MOXH i
BEI30BA Apyroii uuopMaumy 06 aTHX noesfax myreM (QHECALNL W’
HOT'O YKa3aTeNs Ha ITOM NOe3/ie ¢ MOMOILBIO «MBILIIHR.

6. HakomneHsue NOE3HLIX MAPLIPYTOB C BOIMOKHOCTBIO HIMEHEHIN
TOpANKa HX PEAH3aUHH B 1F000I MOMEHT BPEMEHH.

7. Perymupopanie cKOpOCTEIO NOE3Ja HA CTAHUHAX H “le
MEPEroHaX ¢ HCIONLIOBAHHEM MACCHBHEIX NATYMKOB I
JIOKOMOTHBHBIX NPHEMHHKOB,

B. Haxomienne maneBpoBbIX MapLIpYTOB IIPH YIJIOBBIX ﬂm’
JpYrix cOydasnx ¢ WHOMKauWeii 0 Ha HAOpaHHBIX MapipyTax H O :
PEANH3ALHIL

9. Teneynpasnenue cTpenKami ¢ IOKOMOTHBA.

10. KOHTPOMIS MCCTA HAXOAICHIA MAHEBPOBBIX 1 NOSHIHLIX NOKOMO-
THBOB C nu.ua*teu HH@OPM&L{II[! 0 HX HOMCPE‘

11. Kowtpons sanonmenus nyreii 0e3 HCHONLIOBAHHA JONOMHITEH
HBIX IYTEBBIX NPHOOPOB.

12. Perynuposamie MaHcBpOBIMI TCPEABHIKEHUAMH W CKOPOCTHR
ABHIKEHI MAHERDPOBRIX JIOKOMOTHEOB.

13. Cosmemenne gynxumii AB, 311, JIC 5 nporpamae ouHoi 9BM ¢
TPOHPOBAHHEM cicTeM obecriedenns GE30MACHOCTH JBKKEHIN N0EIA08 I
BOIMOXCHOCTBIO HENpOAO/DKITENbHON (10 12 vacos) paGorhl ABYX m
HYETBIPEXKPATHBIM KORTPOJIEM TPABILIHOCTH JCHCTHI NPOIPAMME K%
Joii SBM. -

14. C yensio nossiueHia HAASKHOCTH JeHCTENS i YCTPAHCHHES u3bw-
TOUHKIX fAeiicTenii (nepenogos cTpenok, obcaysHBanus HMIM-IW‘-‘
POIiCTS 1L Ap. onepaiuii) npeiycMATPHBAIOTCA CACHYIOIUHE AOMOJHITENb-
HBle (yHKIHM: .

— YCTAHODKA MAPHIPYTA OCYIECTR/IETCS TOJNBKO NOCHE HPOBEPKH
BeeX TpefyeMuix yea0BHil ero YCTaHoBKH;

— OYEPE/IHOCTE NEPEBO/A CTPEAOK B MAPLIPYTE COOTBETCTBYET (O
KOBBIM HOMEPAM CTPEIOK B CIHCKE HANSIHOCTH (nepsoil nepesOANICS M-
JOHAIEKHEA CTpenKa);

— OTC/SWHBAHHE BPEMEHN Nepesoja CTpenok ¢ (uxcaymeil i nocues
AYHOLNM HAKOIUICHHEM OTMETOK O TeX CTPENKAX, BpeMs Nepesoid KoTophix
YBE/IMHBACTOSR; )

= KOHTPOIb NOHIDKCHHS HANDAOKCHHA HA NYTCBOM NPHEMHHES CBO-
Gonmoli penscoBoli UENK OTHOCHTENBHO CPEJHEro 3HAYSHHS HANPRKEHHA ¢
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BEIjIaueH HH(OPMALMHM B NPONEHTHOM BBIPAXEHHH YIOMIHYTOrO NIApaMeT-
Pa i HHTEPBAlIE BPEMEHH HECOOTBETCTBHS,

— KOPPEKIMA HANPAKEHHA Ha NYTeBBIX NMPHEMHHKAX 33 CHET peryau-
POBAHUA HCTOYHHKOB MHMTAHMA PENLCOBRIX LENEH HE HMEIMMUX CYMEecT-
BEHHEIX OTKJIOHEHH OT HOPMBEL;

— TPaHCHALMA HHpOpPMalHH O nospeiyeHnax Ha noct JI1 ¢ soamox-
HOCTBIO BRIJJAYM TBEPAOHl KOIMM O Xapakrtepe, BpeMeHH H NPOXOIKHTEb-
HOCTH NOBPEACICHMI MITH OTKIOHEHHH IAPAMETPOB;

— npumesenne uHdposoii 06pabOTKH CHIHANOB © PeNbCOBLIX Leneil
CYWIECTBEHHO MOBLILAST HANSHKHOCTb CAMOr0. MAIOHAEKHOIO JMEMEHTA
HEJEIHOAOPOIKHON ABTOMATHKH — PENbLCOBOI TIHHHH.

Ilepeuncennsie HOBEIE TEXHHEECKHE BO3MOXKHOCTH, KDOME YIOMITHY-
THIX 3KOHOMHYECKHX MpeHMYIIecTs (MopbiieHye nponyckxoii criocobHo-
CTH, CHHJKCHHE 3aTPaT HA TOIUIHBO H Jp.) MO3BOJAET MOMYYATH H APYTHE
NONOXKHTENLHBIE KAYECTBA, COBOKYITHOCTE KOTOPEIX MOMET OnITh AaKe cuie
BAXHEE:

1. lNoseienne nHQOPMATHBHOCTH, HAMNAMHOCTH, yAoOCTEa yupasie-
HISL OPHEHTALMH SKCIUTYATALMOHHOIO NEpCoHaANa B noesaHoii obcraHoBKe,
MaHeBpoBoii paboTe, TEXHUYECKOM 0BCIYKUBAHUH.

2. llopsimenne HaEKHOCTH YCTPOHCTB YNPABICHIA H KOHTpONA.

3. ABTOMATH3ALIHA YNPABNEHHA CKOPOCTHEIM PEMHMOM NO0E3/10B H Ma-
HEBPOBLIX NEPEABHIKEHHIL.

4. Cosmemenue Gynxuuii Tpex cucrem (3L, A1L, AB) na baze 9BM
HMEIOIIECH HCTRIPEXKPATHBIN PeAXHM KOHTPO/A NpPOrpaMM M TPEXKPATHOS
annapatioe AyOinHpoBaHHe

5. Coxpauienne BpeMeHN CTPOHTENECTEA, NPOSKTHPOBAHNA, JATPAT Ha
HOBOE CTPOMTENBLCTRO M IKCIUIYATALHIO B HECKO/IBKO pas.

6.2. Onpenenenue HajeRuocTH HenoaL3osanns IBM
B CHCTEMAX ABTOMATHEH H TeJleMeXanuKu

Buezpenie IBM no3soiT CyecTBeHHOo NOBRICHTS HAMEHHOCTh BCE-
IO KOMIUICKC YCTPOHCTE PeryJHpOBAHHA [ABHIKEHHA MMOE3/I0B, a TAKIiKe
npaktiueckn Gea sarpar, peanu3oBaTh TaKue BOIMOMHOCTH paborh yer-
poiicts CLIB, kak MAKCHMANBHYIO ABTOMATH3AIMIO MPOLECCA PEryIHpOBa-
HIDL JBHIKCHUSA [10€3/108, ABYXKPATHYIO NONLITKY [EPEBOia CIPENoK npi
HENOXO/e OCTPAKA /10 PAMHOIO PEbca, ABTOMATHYECKYIO YCTAHOBKY OX-
PAHHOIO MAPWIPYTA W MHOTHE APYTHE (YHIIHH.

C Touxm 3penus obecnevenus wauexHocTH M OesonacHocTH (yHK-
LUHOHHUPOBAHNA CHCTEM YIIPABJIEHHS B KOHTPONH, NOCTPOSHHEIX C HCIOME-
J0BAHHCM KOMINBIOTEPOB, Oy/leM CUHTATE, YT0 HEODXOMHMO COSMHHNTS [Ba
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Hﬁowmmmmxcmy num
108 (pié. 10),

Puc 10. MapannensHoe COCHIHEHNE 2

ByjieM CUNTATS, YTO HAAEKHOCTh KAMKAOIO U3
0T 0TK43a JuoGoro Apyroro.
Eciit HAIEKHOCTH OTAEALHBIX INEMEHTOR PABHEL
p2, ... , PO, TO HX HCHANEKHOCTH (T.€. BEPOATHOCTH
q2=l-p2; ... ; qu=l-pn, @ Pe3yILTHPYIOIIAS HAACHHOCTS.
HoCTh OTKa3a paboTh! Beedl CXeMl).

92 =4,9:95-4, "i_IQ,; -ﬁ.

f=1
Hanexuocts padoTel CXeMbl, U3 napa.nnenu;o

T0B
J=n

pE=1-¢==1-TT0-p)
J=1

j=1 Jlna uacreli MMEIONIHX OJMHAKOBYIO HANEK
=qun=g, NOAY4YHM
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g2=q"=(1-p) ®

pE=1-gZ=[1-(1-p)'] )

Ecnn cyutarts, uro BepoaTHOCTH Ge3oTKasHoH paboThl BEIMHCIHTENE-
Horo yctpoiicrsa p=0,8, To ¥HMCNO NapanNeNEHO BRIKYEHHBIX YCTPOHCTB
npH pe3ynsTHpyioweM 3Hauense pE=0,99, nomiuo 6Ts papHeIM:

pr=0-(-p)] '

5 lg(1-pZ) If(1-0,99) . 1g(0,01) —286
T lg-p)  1g1-08) 1g(02)

()

Taxkum ofpaszom, Jui HAAEKHOrO (YHKIUHOHHPOBAHMA CHCTEMBI KOM-

NBIOTEPHOIT LEHTPANH3ALNH HEODXOAHMMO MOMIUTIOYSHNHE TpeX KOMNBIOTe-
pOB.

6.3. CrpyxrypHasn cXxema KoMIbLIoTepHoit
HeHTPAJHIANHA

KomnblorepHas ueHTPAIN3ALNS B OTHHYME OT TPAAMUHOHHOIN 31ek-
TpU4ecKoil umeer paja ocobennocTeil. OCHOBHBIMH H3 HUX ABISIOTCH: LMK~
JIHYECKHIT KOHTPOJIb HATIONBHLIX OOBEKTOB MyTEBLIX H CTPeJIOYHO-TIYTEBhIX
YYACTKOR, CTPENOK M CHIHAIOB; NONEPKAHNE B BOIOYRIEHHOM COCTONHUM
CUIHANIBHBIX H CTPE/IOYHO-YIPABAMIONIHX Pelle ¢ NPOBEPKOH BCEX YCNOBHIl
GesonacHoCTH ABIGKCHMA B KAXCIOM LHKIE paboter. Pabora ITK npoucxo-
JNT WHIKNTHYECKH, a Bpems umKna konebnercs or 02 go 0,0025 c. s 3asucH-
MOCTH 0T KOJHYECTBA OJHOBPEMCHHO YCTAHOB/ICHHBIX MaplupyToB, mepe-
BONHMKIX CTPRJIOK H HAJMYHA NPYTHX YNPABIAKIIHX KOMaHI.

Cneayer orMeTHTh, MTO YKA3aHHOE BPEMS COCTABILET MOMHBIA LMKIL,
KOTOPEIi COCTONT M3 ABYX MAIBIX UHIJIOB — HYJIEBOTO H liepsoro. B pans-
neiienm Mateil i GyaeT Ha3kIBaTLECA NPOCTO LHIIIOM, & MOJHBL UK —
Oonbuim. TMepsnlil MaIbUL LML, 32 MAJILIM HCKTIOYEHHEM, CONEPIKUT MoY-
TH BCE 4YacTH HYJIEBOro, HO BMECTE C TeM HMEET H HEKOTOPhIE JAONONHKH-
Tensunie, Ob0a Mannix UMEIE MOBTOPAKOTCA APYT 34 ApYyTOM, H.l.‘.i[l'péphmﬂ{)
(OCTOAHHO NPOBEpAs HANHYHE HeOOXOMMMBIX YCHOBMIL Jid [1OANEPHEHHS
5 OTRPLITOM COCTOAHHH CHIHAJIOB MJIH CTPEJIOAHO-YOPABIAIOLIHX pele Ha
BpEeMA NeEpCeO/a CTPCIIOK. Jamena KHOIIOK nynb'm-nﬁuo Ha MAHHITYNATOD,

101



KOTODEIFi HA3bIBAETCA MBLUIBIO, BIEHET HEKOTOPHIC H3MEHEHIS B JGHCTBIAN
gexyproro no cramun ([CIT) mo ycranoBke MapuIpyTa, OTMEHE H dop-
MHPOBAHHIO APYTHX KOMaHJ,

B nporpamme 3BM cosmemaiores ¢pynkuun AB, 311, JII ¢ Tponpo-
sanneM cucteM obecnedenns OGesomacHocTH NBHIKGHMA MOE3A0B H BO3-
MoxHocTEI0 paBoTsl Tpex 3BM ¢ YeTEIpeXKpaTHBIM KOHTPONEM NpaBililb-
HOCTH JeiicTBHA NporpaMMel kaxoi JBM.

Kax Grino 0bocHOBAHO BhllIE CHCTEMA JIOMMNHA COCTOATH H3 TPeX 3
pALIENBHO  BIUIOYEHHBIX B3AMMOCBA3AHHEIX Kommbiotepos A, B u C
(puc.11), rae (C-ropaunii peseps). Pabora crcTeMBl NPOHCXOMAT CACAYIO-
umM 06pa3oM, KOMIBIOTeps! A U B, xotophle KaMplii B OTASNBHOCTH
TIpoBEpAET NPABINIBHOCTL 34AAHMHA, 3aTEM BELIAIOT COOTBETCTBYIOUIHE CHI-
HANl YNPABJeHHs W KOHTPOJIA, KOTOPBIC NPOXOAAT Hepes Gnoku ycum
u conpswenns. Tlocne cpaGatuianns ynpapnsomx pene CY1A u CYIB,
110 NPHHIHITY JOTHIECKOH onepausn (1) NPOHCXOANT NPOUECC HCMOMHEHIN

sagauna (puc.12).

Baok yomowans CH.A
Moy E— — thn.u:u’
A hY = -
b ——a
3BM T MOK
KA =
1z |—"'l T
'ia .K_'; Boow compsenns
o I cyiB
i 2 MO _. Yupanasouue
B ht™® KB peie kamaia B
1 1=T==
BK ;
1
a6M ] O
\ "
C Cy
CK i
P |
¥ i

Puec. 11, CrpykTypias cxema KOMAOBIOTCPHOI UCHTPAXH3RTHN.
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OGsexTH ynpannenus

4 CYIA CYIB ey 4
e 00

Puc. 12. CTpyKTypHas cXeMa JOTHICCKHX Onepamil,

B nporpamme kafoii MALIKHBI 3AM0EH KOHTPOIbHEI GUT, KOTOPEi
nposepser pabouee cocrosune mamunbl. Ecnw, Hanpumep, BHIXOIHT H3
CTPOs KOMIIBIOTEp A, TO BRUCIIOYAETCH ero KontpoasHoe pene (KA), nox-
Kmovawmee xomneiotep C k Komnsiotepy B, a Beixozst komnsiorepa C k
BRIXO/IaM KOMIBIOTEPA A; IPH BRIXOfE M3 CTpos KoMnsiotepa B Bikiiowa-
ercs ero koutponsHoe pene (KB), nomkmouaiomnee komnsiorep C & KoM=
nsioTepy A, a BeIxoab! komnsiotepa C K BEXoJaM KoMmbloTepa B, 3a cuer
4Ero He NpoHcXoAuT chos B paboTe KOMIBIOTEPHOI UEHTPATH3AIHH.

Jng epsau TIK ¢ manonsHeiME 00BEKTAMH DPEIYCMOTPEHBI CXCMBI,
HCKJIOYAIONIHE ONACHBIE OTKA3H NPH MOBpENAeHIAX. i Kaxzoro obsex-
T NPeAYCMOTPEHO N0 JIBA YNPaBAMIOMIAX pene, a KOHTPO/BHEN 06BeKT
Tpancnupyer nudopmano B 3BM nocpeacTBOM JIBYX KOHTAKTOB.

[lepsuie ynpasasiomme penie MOAKMOMEHK! K OXHOM U3 cXeM conpa-
JKEHMs, KOTOPAsA COEAMHENA C KOMITBIOTEPOM Hepes oTjensHbit nopr. Bro-
phIE YIPaBISIOMHE pejle HMEIOT CBOI0 CXEMY COMpPMKEHH, KOTOPas COeMIH-
HEHA ¢ KOMIILIOTEPOM “epEs APYroii NopT.

[lepBric 1 BTOpLIe KOHTAKTLE KOHTPOULHOIO PENE TAKKE HMEIOT HHIH-
BHJLYUIBHBIE CXEMBI CONPAXEHHS, KOTOPHIE MOJICOSMHEHE! TOXKE K OTAENE-
HBIM [OPTAM.

Taxum oGpasom, s ceasu OBM ¢ nanonsusimu ofbexramn npeay-
CMATPUBAIOTCH 4 HE3ABMCHMEIX CXEMBI CONpMNEHNS, KMIIAN U3 KOTOPHX
COCIMHEHA © OT/C/NbHbIM nopToM. Bee 311 noprel NPeAYCMATPUBAIOTCA HA
KaAI0H M3 JBYX MAUIHH.

6.4. Conpszxenne IBM ¢ obnexTamu ynpasJiennus
H KOHTpOAN

Conpsxerne DBM ¢ obbexTamMy ynpasienns 4 KOHTPO/LA OCYIIECTB-
NACTCA Mepes napauiensusie nopre 278, 279, 378 n 379 pue. 13,

Jlna wontpons obuextos ucnomssyiores mopret 278 (Guter D4, DS,
D6 u D7) 378 (6uret D1-D7).
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Yersipe Guta nopra 278 npejiHAIHAYEHE] JULA CEIEKIUMH 16 MHKDOCKEM
tuna KP580BA87 (DD3-DD15), k koTopsiM MOryT 66iTh nofimoyens: 128
ofbeKToB KOHTpOAS, uepes cxemy AemynsTHILIeKcopa DD2 tuna J1155HMD3. B
nporpaMMe KaxoMy GaiiTy KoHTpolla NPUCBOSHE! CBOM OOBEKTh! KOHIPO-
A pue, 13, HanpuMep, KOHTPOMh IUNOCOBOTO MonoXenun crpenkn Nel
QcyliecTBAeTCH Mo HyneBoMy GHTy HyneBoro Gaiita, a yyacrka HATI uer-
BepThiil Ot nepsoro BaiiTa,

JUns NOBRINIEHHS HANEAHOCTH NEepenady H NPHEeMa CHIHANA KOHTPOIR
mescay exemami DD3-DD15 n konTponupyeMeiMit KOHTAKTAMI BETIOUCHE
puc. 14 — obuytii Bpxomuoil yenwmmrens Ha Tpansuctope Tina KT80S u #a
KaCIbiil KOHTAKT KOHTPOIHPYeMoro o0keKkTa BXOAHOH YCHIIHTENb HA TPaH-
ancrope tuna KT315.

Jlis mepenaun cHrHAna ynpasjeHHs HA YIpPAaBasioniie pene puc. 15
Henonsaylotes noptst 379 (Gurw D4, DS, D6, D7), 279 (Guret D4, DS, D6,
D7) u 278 (6urter DO, D1, D2, D3).

Yerupe Gura (DO, D1, D2, D3) nopra 278 COBMECTHO € AEMYJIBTII-
nekcopod DDI16 npeguasnadens! s BeGopa OHOI M3 16 MHKpOCXeM
napamensioro Gydepa pannsx KPSOBAR7, uepes xoropsiii nepeaaetes
CHFHIII YIPABICHNSA HA yNpaBnseMelii 00beKT.

Tak e, KaK il B NPOTPAMME KOHTPOJIA B MOAYJE YNPABACHUA HPO-
TpaMMBL TIpEMycMOTpensl cBoi GaiiTsl, HanpHMmep, JUi BO3IOYKACHIN
TPETHErO CTPENOYHONO YIPABIAIONIEro Pelie CHIHAMN YIPABICHIA Nepeier-
cfl 1o Bropomy Guty mecrHanguaroro Gaiira.

Jlng npusesenns cxeMmel nepetaun HHOOPMAIHA B HCXOMHOE COCTOR-
Hile NOCJIE HYIEBOro LHKMA NPOrPaMMbl B CXeME nepeaayn HHpopMatin
NpeayCMOTpeH renepatop mmynscos dactorsl 4 M, korophiii obHyiser
BCE BRIXOAB! MuKpocxemst DD16 ¢ jaHHOMN 4acToToii.

Ha sixoze Mikpocxem DD17-DD28 BrunoMens yemunensibie 010k
BYP puc. 16.

Kax Gsu10 cka3ano panee JUl NOBBILIEHIA HAJSKHOCTH i Gesonacko-
cTH pafoTsl YNPaBISIONIHX peie, OHH BRIIOYAIOTCA OT HMIYJILCOB HYACHO-
IO i [EPEOTO WHKIOB NPOrpamMmel, T.¢. Ha Beixone 9BM noxaores in-
MyJILCHI IIOCTORHHONO TOKA € 4acTOTO! paboTsl NporpaMmsl.

Yewmrrensuntil 6nox BYP, kak BHAHO H3 cXeMbi pHC. 17 COCTONT I3
1pausucroproro yewinrens KT 606, umuynscHoro tpaucdopmaropa TP,
H3 BEIX0JI¢ KOTOPOrO uepes AMOJA M KOHJIEHCATOP BRIIOUASTCS YHPABAMIO-
wee pene. Cxema ycunurens co0paHa ¢ yMeTOM KOHTPONS BCEX OUACHRIN
CHTYALI,

Ina  nossluesns HagexHOCTH padoTsl KOMNLIOTEPHON HEHTPANNII-
LM HA CTAHINN YCTAHABANBAIOTCA TPH KOMIIBIOTEDA, HA BRIXOJAX KOTODhIX
NOAKMOYAIOTCA JIBA KOMILIEKTA YNPABASIONIHX i KOHTPOIHPYIOUHX pene.
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Yepes KoHTakTH! yripassioniux pene A u b o cxeme «H]II’JD
yaeTcs 0CHOBHOE YNpasJiioniee pene puc. 18, Hanpumep, CY3Au :

- CYB.?__ S C¥3- -

El !

CV3b 5 -

Puc. I8.

Ecait xot# Gbl 0/1HH H3 KOMIIBIOTEPOB BEIiiAET M3 cTpoA, chos B pabote
KII ne nponsofiger. p

Cia3b MEXKTY KOMILIOTEPAMH OCYILLECTBASETCH MO MOCIEHOBATENBHO-
MY IOPTY, KaK MoKa3aHo Ha puc. 19.

1K1 TTK2
1 (v IS AS R

. v om tmae aa |

Puce. 19.

6.5. ANTopuTM YCTAHOBKH H PAIMBIKANKMA MAPMWIPYTOB
KOMILIOTEPHOI HENTPAIH3AHN

PaspaGaremaeman KI| B nnane ofecnedenns Ge3onacHOCTH ABIKe-
HIDI FI0E3]10B HE YCTYNAET CYIECTBYIOMIMM CHCTEMAM  NEKTPHHECKOl LeH-
TPAIN3ALHH HECMOTPA HA TO, YTO nepcoHaisusie IBM ne oGnayaor ceoli-
CTBAMH NpHOOPOB NEPBOrO Kiacca HazexRHOCTI. KpoMe TOro 8 anropiis
YCTAHOBKH H PAa3aeiki MAPWIPYTOB MOryT ObiTh BHECEHBI JIOOKIE KOppek-
THBBL TOTHKH, HAaNPABJCHHbIC HA nNOBblEeHHE (S30MACHOCTH ABHAKEHIL
03 HIMEHEHHN MONTANKA HA CTATHBAX.

Konmblﬂ'repu:m LEHTPAINIALHS B OTIHYHH OT Tp:\,mluunuuoﬁ anek-
TPHHECKOl HMeeT paa ocobennocTeli. OCHOBHBIMH H3 HUX ABINIOTCA: K-
JYecKUil KOHTPOML HANMO/BHAIX 0OGBEKTOB-TIYTeBLIX H CTPEJIOMHO-IYTeBRX
YHACTROB, CTPENOK M CHTHANOB; NOIepXAHHE B BO30Y»ASHHOM COCTOS-
HHH CHIHAISHBIX 1 CTPEIOMHO-YNIPABIMIOILEX pelle ¢ NpOoBEpReOH BEEX Yo~
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N0BHIT DE30NACHOCTH ABMKEHHA B Kamnaowm uuxkne padorst. PaGota ofonx
ITK nposcxomut umkindecky, a Bpems uukna komebneres ot 02 o 0,0025
C B 3aBHCHMOCTH OT KOJIMYECTBA OJHOBPEMEHHO YCTAHOB/EHHLIX MapIIpYy-
TOB, NEPEBOAMMBIX CTPENOK W HANHYHA APYTHX YNPABIAIOUIHX KOMABHIL
Cnenyer orMeTuTs, 4TO yKasaHHOE BpeMA COCTABIIAET NOIHEI LMK, KO-
TOPLIi COCTOMT M3 ABYX MANBIX LHKIOB — HYIeBOro W nepeoro. B gans-
HefieM Manmslii LMK GyNeT Ha3bLBaThCA MPOCTO  HK — Gonsunim. Tep-
BB Manbli LHIUL, 33 MaIbIM HCKIIOYSHHEM, COACPAHT MOYTH BCE HACTH
HYNEBOTO, HO BMECTE C TeM HMEeT W HEeKOTOphe JomonHuTensHsie. Oba
MAILIX UHKIA TIOBTOPAIOTCH JPYr 33 APYroM, HEMNpPEphIBHO MOCTOAHHO
NPOBEpAA HANM4MEe HeOOXOAMMBIX YCIOBHIT A MOJUIEPHKAHNA B OTKPRITOM
COCTOAHHI CHI'HAJIOB HAM CTPENOYHO - YIIPABNAIOMINX Pelle HA BPEMA [epe-
BONIA CTPeNIOK. 3aMeHa KHOMOK MynsTa-rablo HA MAHHIMYAATOP, KOTOPEIH
HA3LIBACTCA MEINIBIO, BJACHET HEKOTOPLIC H3IMEHEHHA B ACHCTRUAX ZEKYp-
Horo o crauuun (JICIT) no ycraHOBKE Mapiupyrd, OTMeHe i (opMuposa-
HITIO IPYTHX KOMaHg.

Vipasnenne paGoToii CTAHUHH B KOMIBIOTEPHOH UEHTPANHIALMK
OCYMIECTBIIACTCA Uepe3 KOMNLIOTEp, HA JNCMHISe KOTOPOro n3obpakaerca

CTaHIMA CO BCEMH YIIPABIAIOWHMHE H BCIIOMOTATe/IHBIMHA THKTOrPAMMaMH
pue. 20,
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Veranoska MaplipyTa OCYIECTBASETCA 34 CYCT HABENEHMA yKasa-
Te/A MBLUH HA WIHALAME CUTHANA, KOTOPLIH 0TOOpaXeH Ha AHCInee, C mo-
CISIYIONHMM HAXATHEM KHOMNKH MBIIH, a 3aTeM YKa3jaTelb HABOAWTCA HA
BNCMENT ITYTH KOHIA MAPIIPYTA M TAK € OTMEHYASTCA HAKATHEM KHOMKI
MBI, YKasaHHble Aeiictsua Anfg GONBIIMHCTBA MapIIPYTOB Masojl CTaH-
1K oaHO3HaKO Bocnpuiumaiotca TTK (nporpammoii ITK skBHBaneHTHON
nabopHoii rpynme), mocie 4Yero BhACHAETCA HANPABICHHC JABIOKCHIA H
Kateropua MappyTa. OIHAKO B HEKOTOPHIX CIyyasX (YCTaHOBKA BapHAHT-
HOr0 MaplipyTa, YCTAHOBKE COCTABHOTO MAapLIPYTa € NYTH ¢ BhIe3[A0M Ha
[EPEroH, KOTOPHIfi COBNANAET ¢ MADIIPYTOM OTIMPABICHMHS) YKasaHHMIl
cnocol  3a/aHMA MApIIpPYTa HE NO03BOMMET YCTAHOBHTE KATETOPHIO MAp-
wpyTa. [l yeTaHOBKH MOE3HBIX i MAHEBPOBEIX BAPHAHTHAIX MapIIPYTOB
OTMEYAETCA HA4ANO0 MapwpyTa (LUIWIBIHE: OTKPHIBAEMOro CHI'HANA), 3aTeM
0TMEYAl0TCA MAHEBPOBLIE CHIHANE! HA TPACCE MAPLUPYTA, H, HAKOHEIL, @Ill-
cHpyercs KoHell mapuipyra. Ecnm B Hauane MapuipyTa CTOMT COBMEMICH-
HBI{ CHPHAN, TO KATETOPHS MAPUIPYTA ONPENE/ETCH MEeCTOM (DHKCalm
KOHLZ MapIIPYTa: MAHEBPOBLIE 3AKAHYHBAIOTCA B NOPJIOBHHE, MOSIIHEIE —
Ha yqacTre yaanenud. Jina MaHeBpOBOrO MApLIPYTa ¢ HYTH € BBIEIAOM HA
neperox ocyiecTaasercs Habop ABYX MaHEBPOBRIX MapmpyTos, Mumnka-
UHA HAYANA H KOHUA MapuipyTa B OTMMHH OT NpHHATHIX B D11 ofosnaue-
HUii creylonian: HAYANO MAPIIPYTA YKA3BIBACTCH MHIAIOUIHM OT NS~
HOIO WM COBMEILEHHOIO CEETO()0pa MANMHOBO-KPACHBIM LBETOM; HAMAIO
MapIIpyTa 0T MAIHHOBOTO cBeTO(OpAa — MHTAIOUHM CHHE-roIy0hIM HEc-
TOM; KOHEIl MaplipyTa Ha 3aHATsll Y4aCTOK NYTH — MHIAIOHMIMM KPACHO-
MATHHOBEIM L{BETOM; KOHEl MApUIPYTA HA YYACTOK HYTH He MMEIOuHi
KOHTPOJIA CBODOAHOCTH — MHFAKOIMM YepHO-TonyObiM HueToM. B omeyr-
CTBHH [OE3M0B H 3AMKHYTBIX CeKUHil CTPENOYHO-IIYTEBbIC YHACTRH H
YHACTKH 11yTH, HMEIOIHe KoHTpons ceofoanocTy, o0o3uauaiorcs CHHMM
IBETOM, @ YMACTKH MYTH He HMELINE TAKOI0 KOHTPOMN — uepHsiM. Hpi
SAHATIH YMACTKA OH OKPAIUNBACTCA B KPACHBL, @ NPH aMbLIKANMK — B 06
Jetii. Taxan HHIHKALHA COOTBETCTRYET Ilpll'['l’l'l'i'lﬁ AnA ?IJ,. Tax e B COOT-
sercrann ¢ Ol npeayeMoTpeHa HHIHKALNE HCKYCCTBEHHOIO PASMBIKAHNA
ceoboanoro (Muraer cuxe-Genniil) 1 3aHSTONO yHacTEa (MHUTACT KPacHO-
Genpit). Coxpanena H MHAHKALHA NOAMKEHNA CTPEIKI TPH HANHYHN KOH-
TPOJN NONOMKCHHS CTPEUIKH, 4 TAKIKe NPH ero HoTepe [pH CBOGOMHOM,
SAMKHYTOM W 33HATOM COCTOAHHU.

Ormena MaplUpyTa OCYIIECTBISETCH NOCPEACTEOM HABSASHUA YKASS-
T MbilIH HA MATHHOBEI NPAMOYNOALHHK ¢ HaAnNHCHN "OTMeHa Map-
wpyra" 0 Haxarus ga xkHouxy. Ilpu 3T0M NPSMOYPONLHHK HASHHAST MH-
FaTh MAIHHOBO-KPACHMM OBeTOM. JIng OTMEHH! VIIOMSHYTOrO JeficTRiN




CIEAYET NOBTOPHO HAMATHL KHONKY NPH HATHYMK YKAIATENA B TOM e
NPAMOYTONBHHKE.

Jlis oTMeHBl MapmIpYTA NpPH MHTAIOMIEM OpaMoyronbhuke "OrMena
Mapmpyra" ciaeayer HABECTH YKA3aTelb MBI HA IIUIBAHK CHIHANE W
CHOBA HaXaTh HAa KHonky. Dtu aeficrsua JICTI npusenyT K TOMY, 4710 chr-
Ha Gy[eT MEepeKphIT, MUTAIONIMIL MPAMOYTONEHUE OYIeT HHAHIMPOBATHCS
POBHBLIM KDACHBIM LIBETOM, @ PAJOM C HUM OQHH H3 TPEX MATHHOBBIX
NPAMOYTONBHHKOB ¢ HAMIMCAMMH [OE3HO, ManeBponsiil, caobonusti Oy-
Ier oxpamied B kpacHslii nper. Kpome TOro, 3HAHEHHE CUSTMHKA HHCIA
OTMEH MaplIpyToB yBEAMYHBACTCA HA eJMHNLY. Takan HHIHKALHA cOXpa-
HUTCH 10 OKOHYAHHA OTMEHB! MApIPYTa, KOFAa YIOMAHYTAE NPAMOYTOits-
HHKH OKDACSTCS MAHMHOBRIM IIBETOM, A SAMKHYTHIL MapuipyT o6osHades-
HBliT Genoii noxocoii pa3oMKHETCA H 3T4 NON0CA OKPACHTCSA CHHIM UBETOM,
ﬂJlﬂ NEPEKPRITHA CHI'HAJIA, Korga ymwe HAET OoIHa OTMEHA, HYMHO HABECTH
YKA3aTe/b MBIILIH HA OIHILIHK OTKPHITOTO CHIHANA H HAMATS KHOMKY. [1pK
ITOM CHI'HAN NEPEKPHIBAETCHA, & MPONECC PA3MBIKAHHA HAYHETCH TONBKO
NOC/E OTMEHB! NpPeLIIYLIIero Mapuipyra.

HekycerreHnoe pasMBIKAHHE OCYIIECTBIAETCA 38 CUET HABCJGHNA Yia-
3aTe/A MBILH HA MAIHHOBLIL npaMoyrobsaik ¢ Hagnucsio "HCKYCCTB.
PASJIEJIKA" 1 nakatis Ha KHOMKY. [1pu 5TOM TPAMOYFONEHHK HAUHHACST
MHTATE MaIMHOBO-KPACHLIM LBETOM. Jlanee yKasaTelh MbIIUH HABOAHTCA
ua obosnaveHne YHacTKOR nyresoro PMBIITH.H, a HMeHHO B Te MCECTA, e
YKa3aHLl HAMMEHOBAHMA YUACTKOB i HAXKIMaeTes kuonka. [lpn 3rom yno-
ManyThie 0Go3HaueHns CBODOMHEIX YYACTKOB HAYHHAIOT Murats Geno-
CHHHM, 4 3AHATHIC KI}&CHO—CI!HHM LBETOM. Sﬁ'l'eM mammﬂ BHOBB
HasojuTea na npamoyronsunk "MCKYCCTB. PASJIEJIKA" n maxumaer-
ca kHonka, C 2TOI0 MOMEHTA NPAMOYTONBHMK OKPAIIHBAETCA POBHBIM
KPACHBIM 1IBETOM M HAMHHAETCS OTCUET BPEMEHH HCKYCCTBEHHOM pasaen,
IHAMCHME CHETHHKA yBejanuupBaeTca Ha eausuny. [locne oxoRvaHHA BEl-
ACPAKH BPEMCHH NPAMOYTONBHHUK OKPAIINBASTCA MAIHHOBBIM UBETOM, 4
0B0IHAMSHIA YTEBLIX YUACTKOB B CHHMIL MM KpAcHBN] NBET B 3aBHCH-
MOCTH OT COCTOAHNA ITHX YHACTRKOB.

[leperoyn nokKHO 3aHATON CTPEJIKH OCYLIECTBIAETCA PH  HABSACHHU
YRATITENN MBILH HA npaMoyroieHuk "Benomoratensubiil nepeson” u Ha-
MATHH KHOnKH. Kaxk u B npeabayiiMx clyHanx npiMoyrojibHHK HAYHHIST
MHIATE MAUIHHOBO-KPACHEIM LEBETOM. ,[[a.nﬁe ;u:mypuuﬁ HABOJHT YKasa-
T MBIIIH HA [IPAMOYTOILHHK HAMHHAST MHPATh MATIMHOBO-KPACHAIM LIBe-
tom. Jlanee aexcypHblii HABOAHT YKA3aTElb MBULH HA NPAMOYIONLHEK CO-
B'I'HCTC'I'B)"IOLL!I!E HOMEDY H [MOJNOKCHHIO ncpea(}uumoﬁ CTPEJNKH H HAXKHMA-
eT kHonky. [1pH 3TOM 3HAYEHME CUSTUHKA HHCAA [EPEeBO0S YBelHIHBaeTCH
HA eJMHHLY H HAYMHASTCH NSPEBOJ CTPEAKH. [locie OKOHHAHWA Nepesola
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JWIH TI0 HICTEUEHIO HHTEPBAIA BPEMEHH NPE/LyCMOTPEHHOrO i paboms
Ha (PPHEIHIO CTPENIKA BRIKIHYACTCH. J

B mmkieii acTi JHCIIEA MpEAYCMOTPEHB! YNpPABJIMIOMHE H KOH-
TPONIGHEIE CTPENOUHHIE Opransl. OHH COOTBETCTBYIOT —OXHOHMEHHBIM Op-
raHaM ynpaBieHua ¢ HCnonb3oBanHeM pykosTiu. Hijmkaropom pyKOsTLl
CHOYKHT WepHas MOMOCKA Haji KOHTPONBHBIM OpraHoM. Ilpn mepesoje
CTPC/IKH HMHTHPYETCA [MOBOPOT PYKOATKH 328 CHMET HABCUCHHA yxasareni 8
NEBYIO MM MPABYIO YacTh CTPENOYHOr0 KOHTPOJLHOTO OpraHa H HAKATIA
kHonku, [Ipu 9TOM CMelnaercs YepHas nojoca B CTOPOHY HAampasieHid
nmepeRod M HM3MeHAeTCA ee LeT Ha Genwii. BMecTe ¢ TeM 1I0A KOHTpOIS-
HBIM CTPEJIOMHEIM OPrAHOM MOABILIETCA KPACHAS MOJOCA TAK JKe B HANpas-
NEHHH HAMENEHHOIO NEPeRoa i CHIHAMHIKPYET A0 OKOHUYAHHA NEPeBoAd
WIH JI0 OKOHYAHHA PafoT! CTPEIKH HA (PPHKIHIO.

AJITOPHTM MPOrPaMMBI IPHBEICH HAa pHC. 21 1 COCTOMT H3 AINTOPHTMA
OCHOBHOII NPOTPAMMBLI 1 WIFOPHTMOB MOJYJEil CTATHYECKOH i
Md1St6; Taiimepa # et Md2TM1, KOHTPOJS HANONBLHBIX OOBEKTOS
Md3CX1(Md3Ctl), ynpasnenuy cTpeixaMy H CHIHANAMH Md4Up3, pas
MBIKAHILA CTPENOMHO-TTYTEeBBIX i GeccTpenoiubix yuactkos MdSRzl, seno-
MOFATE/IBHBIX ONnepaLitii (OTMEHa, MCKYCCTBEHHOE PAIMBIKAHME, BCHOMO-
TenbHbll nepesoy) Md6Vsl; ansamuueckoil rpaduxn  (BMecre € M0
PHTMOM HIJIHKALMH HOMepa noe3ia) Md7Dn3. Anropursm mojyis €18
Tiueckoil rpadiKn HCTIONB3yeTes TONLKO JUld M300PAKEHHS KOHPUIYPE:-
UHH CTAHIULH, KOHTPOILHEIX i YIPABIAIOLIHX OPIAHOB HA SKPaHEe JAHCIES,
it samonngerea [TK oqun pas npu ssose nporpammnt. [locpeacrsom anre-
pUTMA JHHAMUYECKOl TpadiKki BEOANTCA HOBas MHQOpMALHA HA IKpA
JANCILIEA O HIMEHCHHH COCTOAHHA IYTCBRIX )"]"ICTKOH H CHIHAIORB, noe-
JKEHHH cTpenok u ap. [lporpamMma oT0r0 ANTOPHTMA MOKET BLIOIHATICE
TOABKO B NEPBOM IHKIE, AJTOPHTM MOJYIl TaiiMEpa W MAIIIH COCTOHT I3
ILTH NPOLEAYp, NepBas, TpeThs, “ETBEpTad H MHTad M3 KOTOPhIX paboraet
B HY/IEBOM WHKJC, 4 BTOpas B nepsoM. ANNOPHTME! OCTIVIBHBIX mozyneil
HCHOAB3YIOTCA B 000X 1HIIAX OHHAKOBO,

Yenosne ofosnauenma:

ABOIIHAY NYHKTHPHAS JHES — paboTa nporpaMmMe;

OAMHAPHAN MYHKTHPHAN JTUHHA — (EPEXOILI;

ABOIHAN CIIOWHAS JIMHHA — TPAHHITEL MORYASIT;

OJIIIH.EPHHH CIUIOIIHAS NHHHA — I']JEI.H.HU.I:-I ﬂp{luc,[lyp;

[KP — HMHTaIHY KOHTPO/Y COCTOSHIEA NOPTOB;

OP - ocnosHas nporpamma;

USSO - YHPABACHHE CTPEIKAMH W CHIHANAMH B HY/IcBOM IHKRE;

USSI - ynpasnense crpe/xamut M CHrHATAMH B NEPBOM ITHKAS;

ZP = 3amycx nporpamMmsl;
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Timell pacnonoxena B momyne Md2TML. 30-00,...312-RO - npouexy-
phi.
ANropuTM OCHOBHON mnporpamMmsl (puc.2l) ocyllecTBISET BHI3OBH!
npouesyp U3 mMouyneii, a ornenstsie ero uactn UISK (ycramoska nexon-
HOTO COCTOSHMS CTPENOYHBIX KOMMYTaTOpoR), IVP HMHTAUNS BBONA ¢ NOp-
TOB Ha MOMeHT oTnagku nporpammsl), UPO (ynpasnenue nopramu B uy-
nesoM uukne), UP1 (ynpasnenue nopTaMi B NEPBOM LHKIE) OCYIIECTRR-
10T HENOCPENICTEEHHO BBOJL 1 BBIBOA HHGOPMAIIIH,

3|0p Md15tl
n_
n{zp) sSt_Gri Cvar, S0_00, S1_IR,..,S12_RD)
Y e e——— - ========1
Y
c o wunesom  win of I
B
A = === e O =y e =
[ e Hd2TH1
I
WP TimelO I CHouselO ] THouselD I PHouselQ
Ml = ======—=4
== ——=== — — = = =
1 Md3CX1 Md4UP3 HMdSRZ1 HdevsL {iop
Ctrl10{|UStri0|PUNKIO ||PRazml0 |UgZ||Otme | IRazm|AvPer|US
CUMKLO) {CRasml0) {10 |inal0O| 10 10 (IS0
— —_— —_—— — — - b J— P = = 1
X X% xlll NEPBLA  UMKA 1|x rpamiua uuksos X |
| e e s | s Rl | e e 1
e
ell CLrlfjusStr|PUNMKLL PRazmll‘Ungl Otmena|IRazm|AvPer
| 11 (UMKL1) |CRazmll) 11 11
L-:'T_-:::: ===t=’=ti:: ==l
— — — — — — — — ) — — — — — —
0 Hd7Dn3 op
[ Dn_Grl (DO_SN, D1_SP D11HUM) Uss1
] h::::::::::} =_—_‘——.._.__.====:1
e o o e e e e —_—

Puc. 2], CTpyKTypHas cXeMa NPOrPaMybl KOMILIOTEPHOI LSHTPAIH3AIII.
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AnroputM OCHOBHOM [POrpaMMEl HAUHHASTCA ¢ ODLABNCHHA MO]
H MeToK, 3atem Bo dparmente "3AITYCK" ocyiecTaisercs nrmpm! He-
CTPOiiKI /UIA HCTIONb30BAHHA OBEpIIeeB, ONpelieNseTcs Apaiisep AHCIUIES,
HHHIMATH3UPYETCS rpadiuKa, BBOAATCA OrpAHHYEHHS MepeMeIeHns yKas:
TeNR MEILIH 1 OCYIICCTB/IACTCA BBIZ0B NPOLEAYPHI CTATHHYECKOH rpafiki
St Grl u3 momyns MdIST6. Crenyroumii parMenT anropurMa omuea s
OCHOBHOi MporpaMMe M HasblBAETCA "YCTAHOBKA HCXOJHONO COCTOAHHA
crpenounsix kommytatopos” UISK. Jlornumo 6E1 GuUI0 pasMecTHTs €10 B
npougnype crathdeckoif rpadukn St Grl, HO B 3TOM cayuae {
10ck Okl AONONHHTENLHAA CBA3L Mexkay moaynem Md1St6 u Md7Dn3, 410
ycnmaner nporpammy. PparMeHT OCHOBHOIO AJTOPHTMA npm*pmnﬂi-
"uMuTauus seoja ¢ nopros" IVP  npeinHaznateH A OTIANKH NPH paﬁmc‘
TK Ges ee mokmoueHHs K GAOKY CONPAYKEHMA C NOCTOBBIMIE YCTPOIleT-
BAMH M CIYAHT JUIA BBOJA JIAHHEIX MMHTHPYIOLDX MHGOpMAILIO ¢ 0p-
T08. Crejiyiomme wethipe anropurma TimelO, CMousel0, TMousell
u PMousel0 comepuarca B mogyne Md2TMI. [lepsrii u3 orix Ga0k08
CofiepAuT TaiiMepBl PEIHAZHAYEHHBIE JULH HCK/TIOUEHHA BIHAHUA Apedeirt
KOHTAKTOB KOHTPO/BHBIX penie, 3aMEANCHMIT NpH NEPEKPLITIHH CHIHAI08,
KoHTpons Bo3BYNUICHUA IYTEBLIX pele NpH noTepe wyHTa, pabore wiro-
PHUTME PAIMBIKAHMA MAPIIPYTA NPH  [MOTEPe MUTAHMA, JIYHA THTAHIA peib-
COBRIX LENEil, CO3MAHIL PEHIME MITAHIA LBSTOB H30|Spﬂml.l CHIHAI08,
NyTeBsIX yuacTkos M Apyrux oGosmauenuii ma skpame. Bropoii Giok
CMousel0 npepHassHaved U (PHKCALMH MO3ZHIIMH YKASATENA MBI Pl
nepesojie CTPENOK, YCTAHOBKE I OTMEHE MAPLUPYTA, HCKYCCTBCHHON P
ZeJIke 1t BENOMOTATENEHOM 1I€peBoile CTPeIoK M B ApYIHX cuyuasx. Tpe-
it TMousel0 1 gersepruiii PMousel0 0cyuiecTBinOT COOTBEICTHOHID
TPAHCHALMIO 1 NPHEM HHOPMALITH O MOJOMKEHHH YKASATENR MbIL i3
propoii TIK, paGotaiontii cHHXPOHHO ¢ nepBoi. Tpeanoxkenusii amo-
PHTM npeycMATpHBACT conpsukenne Tonkxo asyx ITK, 1.k na Srane pas
paboTski KOMOKIOTEPHOIL HEHTPAIMIAUII 1IENecOo0bpaIHO OTIMINTL po-
TPAMMHEIE W ANNAPATHEIS CPEICTBA HA MAAOM KOMIUlexce. Cleayioni
Gnox Cirll0 cocrasnser Mouyas Md2CX 1 n npeanasHaden IS KOHTPOI
COCTOAHMSA [YTEBBIX YHACTKOB, MOJOKCHHA CTPEAOK M curnaion. B sion
onoxe MPeYCMOTPEHA SAUINTA OT B JIHAHES 1pcﬁc*3m H [OCACACTAHI HoTe-
pit wysra. Booxn USTRIQ u PUMKI0 ¢ Gnoxom UMKI0 uaxoxnsied s
sonyne MddUP] n npeanassavieHsl A PYHHOTO YNPaBacHHS CTPEARIMN,
NOAFOTOBKE JAHHLIX K HCNONLIOBAHNIO 00K YCTAHOBKH MApLIpYTa il pes-
mpaunn yeranosgn  mapwpyta, Bnokn PRAZMI0 ¢ nokom RAZMID i
Gaok UgZ10 conepxarca B monyne MdASRzl u obecneumBaldT CoOTBEr
CTBEHHO NOAIOTOBKY JAGHHLIX /UL HONOAb3OBaHHR B ONOKE PASMBIRAHIN
MAppyTa, PeANK3AUHID DAIMBIKAHHA M PASMBIKAHHE HeHCTIOIB30BAHROT




4aCTH MApUIpyTa NPH YIJIOBBIX 3ae3fax (Ha CPeAHHX M KPYNHBIX CTAHI-
ax). lsa cnenyrommax Gnoka Otmenal0 u AvPerl0 naxonsres B Momyne
Md6Vsl u npenHasHa4yeHs! COOTBETCTBEHHO [/IS OTMEHH MAPIIPYTA K
ABAPHITHOTO NEPEeBOAA JIOWHO 3aHATHIX cTpenok. [Tocnenmuit Gnok Hyneso-
ro wikna UPO naxomuTcs B OCHOBHOI MPOrpaMMe 1 OCYIIECTRISET BOINEH-
CTBHE HA YNPAaBINIOIME peie MOCPENCTBOM YIPaBifiomero nopra. Mep-
BRI UMK cofepauT GIOKH aHANOTHYHEIE TEM, KOTOpbIE BB onHCcaHk! B
HyleBoM, kpome Gioxos CMouse, TMouse u PMouse # Z0ONONHHTETEHO
imeeT Onok Dn_Grl 1, koTopblii OCYLIECTBARET BCE HIMEHCHHA HA JKpaHEe
mMeies B npouecce paGorsl mporpammsl. Pasmentenne Grokos nepaoro
uMkna mo mMoaynsm cnemyiomee: Md2TM1; Cirlll - B monyne Md3Ctl;
USTPI1, PUMKI11 — B momyne Md4UP1; PRAZMI1 RAZMI1 u UgZll
- 8 Monyne Md5Rz1; Otmena 11, AvPerll — 8 mogyne MdGVsl; UP1 s
ocHoBHOIt nporpamme; Dn_Grll — 8 moayne Md7dn3,

6.6. Opraum3anms JaHubIX: CTATHYECKHE H AHHAMHYECKHE
Aanble, CMHCOK, 0Mepelb

HAan paspaboTEH NPOrpaMM KOMITBIOTEPHON LUSHTPATHIAUH PACCMOT-
piM HeGoNbIIYIO CTAHILMIO, IOKA3AHHYIO HA pic. 22.

Jlis sroii cranuun B rpadmueckom pexcime Borland-Pascal crpoim
nynsT-1a00 Kak nokazauno Ha puc. 23,

@
(C0H zn
[ L]
o v wan /e i z COEDH v an
o e g ey S
’
Pue. 22,

3arem onpejensiem nepemesHnie, HeoOXOMUMBIE UM ynpaBieHus W
KOHTPOJIS! CTAHILHOHHLIMI OGBEKTAMH.

Ha kancapiii CraHUMOHHBIT YMACTOK HEOGXOAHMO MMETEH 10 MATH me-
pl.‘.\!k!llllh'lﬂ:

1. Konrpouis coctosnus pelbCoBbIX Hene.

2. Koutposus cocrosuus CTPEIOMHOrG NepeBoaa,

3. Bammikawuero pene.
JByx MapuipyrHeIX pese.

[lepemennylo Uis KOHTPOIA COCTORHHA PENbCOBBIX Ueneit 0Go3nannm
uepes PS — cTpenounas penbcosas uenk u P — Geccipenounan penscobas
uens, Hanpumep, s GeccrpenouHofi penscoBoil uenw ysactia HATI ne-
pemennas Gyner umers PNA, yaactka 1 CI1 - PSI, (1 nym Pl, nepsoro
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yuactka npuGmikens P N 1 u 1.1, a ux nosroputens PNAW, PSIW,

PNIW nT.a.
i [ wam | ven [ m oo | s
Kpacuiaii
Beau
Oncia. MapuipyTa &
Ohueria vaiopa
e
1 2i—==""1
C:lln
wmn [ HATT | [T || ppe=asi]
D
I
Puc. 23.

KP1 — koHTpois II0COBOr0 MONOMKEHHs IIEPBOil CTPEIKI.
Kml — KoHTpoih MIHHYCOBONO HOAOMKEHIA NCPBOIl CTPEIIKH.
SUP1 - crpenovioe ynpasssioliee peie Nepesosa B IUIOCOBOE 1010

MEHHE EPBOIl CTpem.

SUml - crpenounoe ynpasisiowee pene nepesojia 8 MHHYCOBOE HO-

JIOMKEHHE [epBOii CTpeKiL.

781 - saMbIKAIONEe pelie crpenodHoi cexumnn 1 cm.

SN — CHIHAILHOE PE/IC BRIXOAHOIO CHIHALA € IePBOTO NYTH.
mlS1 - nepsoe MapiupyTHOE pelie CTPEAoHOro yuacrxa 1 e
m281 — Bropoe MapuIpyTHOE pelie CTPelOMHOID yHacTka 1 i
On — ormena Hadopa.

Om — orMeHa MapLIpyTa.
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Kpome BrIUenepeuHCACHHBIX NePeMEHHEIX /Uli OPraHN3ALMN BIKe-
HHS 10 CTAHUMH HEOOXOIMME! €I11e BCIIOMOrATENBHEIE ePEMEHHbIE:

EE, EN — onpepencHne KoopAHHAT OGBEKTOB YNpABICHUA HA MyIbT-
Tabno;

Mp — 3aJiaHHA MapupyTa

But-Status, X — coord, XC, Y — coord, YC — K0OpAHHAT MBI
C-KM, C-KMW — usmMeHEHNs UBETa CBETO(OpOs;

C-56, C-S6W — H3MEHEHHs IBETA NYTEBAIX IYTCBhIX Y4ACTKOB;

C-fxw, C-fxw, X, X1, X2, Y, Y1, y2 — BcnoMmorare/kHsie MepeMen-
HEIE,

6.7. Ilporpamma craradeckoii rpadukn.
Cxema cTanuun

Ha 1abno nucnnes crpoures cranums co scemu obosuaueHlis, cBeTo-
dopamu 1 crpenkanmu.

OObMHLIM PesKHMOM JUIS IKPAHA ABIAETCH TEKCTORIIL Ina Toro,
4T00BL lIepeBecTH DKpan B rpaduyeckuii pei, HCNOL3YeTCa poLUgaypa
moayns Graph InitGraph: Init Graph (GD, GM, Path) — nepesecTi 5Kpau 8
rpadiueckuii pexim, rue:

GD — nomep apaiisepa, GM — nomep pesxuma, Pafh — nyts nocryna K
dailny, conepxamemy HyxHbiil gpaiisep. Ecnn nepemennan Pafh cogep-
HMT npocto nyeryio crpoxy (Pafh = * %), To apaiisep nuiercs B TeKynesm
KaTanore.

GM n GD asnaoTes nepeMeHHbIMI Napamerpami. Ecin npu samycke
InitGraph nepemennan GD pasua Hymo, 10 HysHbIiE APABEP i ONTHMANL-
HELT rpaduueckuii pexcum Ui TOro Apaiisepa onpejieiaeTci aBToMaTHye-
CKH.

M asTomaTHveckoro OLPEACACHN ;;paiinepa HYHHO BBECTH KOH-
cranty Detect, npupaBHAB ¢¢ HYNI0.

Juns saxkpritin rpadmueckoro  pemuMa MCNoNB3YeTCA NpOLEnypa
CloseGraph.

Creayroman nporpaMma MHHUMANM3UPYET rpaguyeckuii pein muc-
[

{ Hununannsauns rpadue

Begin

GD:=Detect;
nitGraph(GD,GM,'CATP7\BGI');
M_Horiz_Range(0,633);
M_Vert_Range(0,478); pazmepsi xpasna
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{ Hacrpoiixa rpaduyeckoro skpasa }

SetFillStyle(1,8); {3anonHeHne BCET0 IKPAHA CEPBIM LBETOM |

Bar(0,0,GetMaxX,GetMaxY); {pucosanie npAMOYTOILHOrO IKpaHa}

SetLineStyle(0,0,1); {yct. Texynmii cTiib, waGNOH, TOMLMHA}

Tlocne MHMUMANM3ALIKM Mgkl MOKHO NepeiiTi K CTaTHYECKOI Ipd-
ki (preyeM cxenmy CTAHLMH)

{ CTATHUECKAS F’PAGHKA }

setcolor(1);

OutTextXY(500,10,'1 2 3 4 5 6): :

1. SetFillStyle(1,1); { ycranoBuTb TeKyLIHil CTHIL 1 UBET HANMOMHEHI
(nenpepsiBHOe  HATONHEHHE CHHHM LIBETOM) }

2, bar(0,270,30,280); { yuacrox H1IT} 7"
3. bar(130,270,140,280); {unusmx crpenxn  [CEo—

4. line(140,270,170,240); {1 sunun } } ;

5. line(140,280,180,240); {03/ s }

6. bar(170,240,220,250); { ===T—— }
7. bar(225,240,319,250); { }

8. floodfill(145,270,1); {3annBaer CHHIHM LBETOM OBIACTS, YKAIAHIY0
B mynkrax 4,5}

9. line(145,280,155,270); {ctpenka;

10. ling(155,270,220,270); {crpesnxa}

11. line(220,270,220,280): ==

12. line(220,280,145,280); e alon |

13. floodfill(190,275,1); {

i L
14, bar(225,270,319,280); { yuacTox il_] )

Veranoska caeTodopon

setcolor(0); {pHcoBAHHE YEPHBIM LBETOM |

ful}

ellipse(40,300.240,1 20,10,5);

line{35,295,35,305);

SetFillStyle(1,4); ’

floodfill(45,300,0); { JAKPACHTE KPACHBIM LIBETOM }
ful}
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ellipse(215,230,60,300,10,5);
line(220,225,220,235);
setfillstyle(1,4);
floodfill(215,230,0);

u2)
ellipse(215,260,60,300,10,5);
line(220,255,220,265);
setfillstyle(1,4);
floodfill(215,260,0);

Vcranoska sagnmceii
setcolor(0);,

{=epHsiil uset}
settextstyle(0,0,1);
outtextxy(24,298,'H');
outtextxy(225,227,92");
outtextxy(225,256,™11");
setcolor(8);

{cepriii mer}
outtextxy(2,271,'H1IT");
outtextxy(63,271,'HAIT);
outtextxy(182,271,'1CIT);
outtextxy(258,241,'21T");
outtextxy(258,271,'1I1");

YeTanoBKa MMMHMTATOPA NPOJABMMEHHA N0E3/1a

Jlis HMMETAUMH DPO/IBHKCHMA N0E3/IA 110 CTAHUMH YCTAHOBHM HMMH-
TATOp € YKA3AHHEM BCEX YYACTKOB IO KOTOPEIM GYAeT NpOXOIHTE NOABHK-
HAA eMHHUA. B annoM ciydase ME MMeeM yuacTok npubmokenus HIII,
Geccrpenounniil ywacrox HATL, crpenovnsiit yqactox lem o jea nyrs 1o u
2 n. [lpumem yenosuo usera pns ceofofHoro yuacrka — 3eneHslil LBer,
JAHATO — KPACHELI 1BET 1 33IAHHON0 MapiupyTa — Genkii useT.

B pepxueii vacTn 3xpana H306pasuM CIELYIONIMIT PUCYHOK.
(10,20

[ i HAI | 1CO m | 2n
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[Tporpamma rpaduxu uMmuTaTopa Gyzer cneayoniel

setcolor(0);
Rectangle(10,20,260,80); {uepTHT NPAMOYTONBHHK C JEBEIM BEPXHIM
yrom 10,20 1 npaseiM HiiaHM 260, 80}

line(10,35,260.35);
line(10,50,260,50);
line(10,65,260,65);
SetFillStyle(1,2); :
floodfill(12,21,0); { JAKPAIIHBAET 3CJCHLIM LIBETOM }
SetFillStyle(1,4);

floodfill(12,36,0); { JAKPANIMBACT KPACHEIM IBETOM
SetFillStyle(1,15);

floodfill(12,51,0); {

Rectangle(10,20,60,80);

Rectangle(10,20,110,80);
Rectangle(10,20,160,80);
Rectangle(10,20,210,80);
setcolor(0);

outtextxy(25,25,'HIIT");
outtextxy(75,25,'HAIT’);
outtextxy(125,25,'LCIT'); YCTAHARNHBACT HAJINCH

3aKpalIBaeT OenkIM LBETOM

puCYeT sA4eikH

outtextxy(175,25,'11T');
outtextxy(230,25,'2IT');

Yeranoska crpenok

Rectangle(115,380,175,400);

Rectangle(115,380,135,400);

Rectangle(115,380,155,400);

SetFillStyle(1,2);

floodfillgl 25,390,0);

settextstyle(0,0,2); {ycranasmsaer wpudr, pasMepsl CHMBOJIOB |
outtextxy(120,365,'+");

outtextxy(140,365,'1');

outtextxy(160,365,"-');

settextstyle(0,0,1);

Veranoka KHOHOK 0TMeHB! Ha0opa H MapumpyTa
{oTMenb )



setcolor(15); { user Gemerit}
Rectangle(10,110,260,140); {npaMoyrofsHEK}
line(10,125,260,125);

{MapupyTaj}

SetFiliStyle(1,5); {3anomienue ManuHOREIM IBETOM}
floodfill(12,111,15);
outtextxy(70,114,'OTMEHA MAPILIPYTA");
{uabopa}

SetFillStyle(1,7);

floodfill(12,130,15); :
outtextxy(77,129/OTMEHA HABOPA');

6.8. YcnoBHS YCTAHOBKH H pa3MbiKanus Mapmpyra
Hununanuiauns Hamusix

Tpewne, wem nepeiiTH K OCHOBHON NPOrpaMMe eiie pas pacCMOTPHM
YCIOBHA YCTAHOBKH M Pa3sMEIKAHHA MapHIpyTOR. '

Mpy yerasoske MappyTa HeOGXONHMO BHINONHHTS CACHYIONHE OC-
HOBHLIE YCnonHa:

1. Kourpons ceobonHOCTH MAPIIPYTHEIX YIACTKOB.
2.

Konrpons nojioxeHus CTPENOK B COOTBETCTBMM € MAPIIPYTOM.
3. Koutpons HE3aMKHYTOrO COCTOAHHS CYPENOMHO-MyTeBEX H Oec-
CTPENOYHEIX YHACTKOM € MOCHSIYIONHM KOHTPOJEM SAMEIKAHMA.

4. KoHTpo/ib OTCYTCTBHA BPAXKAeGHEIX MAPIIPYTOB COBNANAIONIHX [0
TONOME HHIO CTPENOK € 3a1aBaCMBIMH.

5. Konrtpons oTCyTCTBHA NODOBRIX MAPIIPYTOB.

6. KoHTpoms 11€N0CTHOCTH HHTH JIAMITS PaspeNalomiero orka (Hasu-
naetcs wepes 3 cek. [locne o3y aeHNs CHIHANBHOTO pe.ne)

7. KonTpoih NONOMEHNS OXPAHSEMEIX CIPENOK.

8. Kourpons coctosuus HeraGapHTHRIX y4aCTKOB.

9. Koutpons HanpasieHHs ABIKEHHS HA neperoxe (B Mapuipyrax
OTTIpABNCHN).

10. KosTpoib HaMYHs K04 iKe3na (B MADIIPYTE OTNPABICHIA),

11. KonTtpons OTCYTCTBHS OTMEHE! MAPIIPYTa.

12. Kontpois OTCYTCTBUA MCKYCCTBEHHOI pasjielkn MapupyTa,

Wrak s paccMaTpUBacMoll CTAHIMH, HAUPHMC, IPH NpHEME Noe3ja
ua 1-ii myTe HeoOXOANMO BEINIONHUTE CREAYIOUHIC YCHOBI:

1. Vuacru HATIT 1CIIT 11T — croGopse (pstom crpenxa ykasu-
BAET HA TO, YTO MYTEBOE PENE MOl TOKOM.

2. Ctpenxa Ne 1 naxonurea B -+ nonoxesn (pene Kp1t).
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3. 3ameikaiongie ¥ MapUIpYTHLE PENE 3THX YHacTKOB MOA TOKOM -
ZNAT, z81T, Z1T, MINAT, M2NAT, M1SI1T , M2S1T, ml 1+ M21

4, Tak Kak cTaHUHA HeGObIIAN, TO 3[€Ch OTCYTCTBYIOT BpazieOHse
MapipyTEL.

5. Pene NII T (uckmouatomee peste n0GOBBIX MapHIPYTOB NEPBOTO 1Yy-
Tit).

6. Pene OROT (oruesoe pene pazpemaiomiero ors).

7. OxpaHHLIX CTPe/IOK HA JAHHOH CTAHIIH HET.

§. HerabapHTHbIX y4acTKOB HET.

9. 3apaetca MaplIpyT NpHEMa.

10. 3anaercs MappyT npuema.

11. Penie OMT ormerint MapuipyTa — mapuipyT He Guur sazan.

12. Pene IRT - nckyccrsennoli  paspenii — OTCYTCTBYET.

Ecim Tenepb paccMOTpeTh MAapuipyT mpHema Ha 2 nyTh, TO U Bh-
TIONHEHMA ITHX YCI0BHiT HCODXO0AHMEI T e pesle, HO C APYTHMH HHIEKCS-
M.

Kpome atoro ams otkpeiTis ceerodopos notpebyioTes U CHIHANLHME
pene SN, SCl, SC2 u ux nosropurens SNW, SCIW, SC1V, SC2W,
SC2V, a rawke ynpasmuouuse pesne umepesopa crpenox UMI — ynpas-
JiiolIee pefie NepeBojia CTPEIKH B MHHYCOBOE IOJIO0JKSHIE,

UP1 — ynpasnsiouee pene nepesojia CTPEIKH B ILNOCOBOS NONOMEHIC
M KOHTPONLHEE pene KoHTpoan nonoxenns crpenxy KP1 (mawconoe)
KMI (munycosoe).

Ecan pene oz Tokom T, T0 nepemennan cooTBeTCTRYIOMEAR AARHOMNY
pene Gyaer umers suaueniie TRUE — mernuno, u naoGopor FALSE -
J0oKkHO. Jli1a Mero BOCIONLIYEMCA EIe BYMA NCPEMCHHLIMH, KOTOphie OY-
AYT NPHHAIMATL PA3HOE JHAMCHIE B 3ABHCHMOCTH OT COCTORHIA NEPEMEH-
HOii,

6.8.1. Yesosug pazMuikanus CeKIuil npH HCNOALIOBANNN
NOE31HOT0 MapIIPy 12

1. Ilpu oceofosenin ysacTka mpuOIIKe HuA:

— KOHTPOJIb 3QHATHN PACCMATPHBAEMO CEKUMM M PasMBIKANNS upe-
AsyLedt (s nepBoil ceKuin 0CBODOXICHNS TIPeALLIYILEI;

— KOHTPOIIb 3AHATHS NOCACHYIOWEH CEKIlii, 0CBODOMACHIN PaCEMAT-
PHBAEMOIE nPH BBITIOMHEHI BhilleNepPedHCICHHEIX YCIOBMIL.

2. Tlpy neocsobowaennt yaacTia npaOIKEHNA:

— KOHTPOIb [OO4EPCIHOID JAHATHR BCEX CeKLi MApUIpyTa © NocHe-
AYIOLIHM KOHTPO/IEM OCHODORGICHIEM BCEX CeKIUl.
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6.8.2. Venonus pasMBIKAHHA COKIME HPH HCNOALIOBAHNN
MAHEBPORBOT0 MAPHIPYTA

B otnuune or ycnoBuii pasMBIKAHHS NOS3NHOrO MAPWIPYTA B MAHER-
POBOM MapIIpyTe HE KOHTPONMpYETcH ocBoOoMmeHwe NpeaMaplipyTHOro
Y48CTK, @ TAKIKE 3aHATHA NOC/CAYIOLIEr0 YIacTka M 0cBoboM/eHUA pac-
eMatpusaemoro ina Gecerpenounoro yaactka (yuactox HATI).

6.8.3. ®parMenT NporpaMmel oGEIRNCHNA NEPEMEHHBIX

VAR

Lest_Button, Lest_ Button W,

Right Button.

Fit

TF, tfw

KP1, KP1W, SUP1, Kml, Km1W, Suml,

pnl, pnlW, pna, pnaw, PS1, PS1W, P1, P1W, P2, P2W, P1V, P2V,
polV, Znl, Zn1W, Zna, Znaw, ZS1, ZS1W, Z1, Z1W, Z2, Z2W,

Sn, SnW, SC1, SC1W, SC2, SC2W, SnV, SC1V, SC2V,
onv, onw, omy, omvw,

mlna, m1S1, ml1, ml12,
m2na, m251, m21, m22 : Boolean;

U1, UIW, V2, V2W, EE, EN, mp: Byte;
But_Status;

X _Coord, XC;

Y _Coord, YC;

GD, GM, : : INTEGER;

C_ KM,C KMW, C_SG, C SGW, C fx, C fxw, X, X1,X2, Y, Y1, Y2,
Hour, Minute, Second, Sec100:Word;

XS, YS:string;

llepemennnie 00bABNEHE], TENEPh MX HEOGXOAUMO NPUBECTH B HCXOA-

HOE COCTORMIE, TO eCTh CTaHluA cBoOOJHA M HA BeeX cBeTodopax ropaT
JANpelAtoNine OrHu.

WHHLIHATH3aTMS HCXOOHBIX JAHHBIX

f=false; p2:=t;

sc2:=f; m2l:=t;
t:=true; Zn:=t; mlna=t; m22:=t;
kp=t; zna:=t; Zna:=t;
pnl:=t zsl=t; 1sl=t;
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pna:=t; 21t m2sl:=t;

psl:=t; z2:=t; mll=t;
pl=t; sn:=f; mil2:=t;
scl:=f;

6.9. YeranoBka u paMpikaHie MapmpyTa
Teneps paccMOTPHM NpOrpaMMy YCTaHOBKM H Pa3sMBIKAHMA MapLIpyTa

MI: .

{ HAYAJIO IPOrPAMMBI HYJIEBOI'O LIMIJIA }
{3 Onpoc Memm}

Left ButtonW:=Left Button ; xc:=0;ee:=0;yc=0;
M_Check(But_Status, X Coord,Y_ Coord);
Analiz(But_Status,Left Button,

Middle Button,Right Button);

{\ Munuxaums xoopat. Kypeopa

If Left ButtonW>Left Button THEN
Begin

XC:=X_Coord;YC:=Y_Coord;

M_Hide;

SetFillStyle(1,0); Bar(0,0,80,8);

IF XC>0 THEN STR(XC,XS);

IF XC>0 THEN STR(YC,YS);
SetColor(15);OutTextXY(0,0,XS);OutTextXY(30,0,YS);
End;

{ TIME\ }

GelTime( Hour,Minute,Second,Sec100);

{ormena mapwpyra}

if (tfw<>tand(om)AND((SNV)or(sc1v)or(sc2v))then
begin tfw:=tf;i:=i+1; end;

{cB,0TMeHb}

IF SEC100>50 THEN TF:=T ELSE TF:=F;

IF TF THEN

begin

C_KM:=5;

end

ELSE
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begin

C KM:=4;

end;

{1n nnr}

IF SEC100>50 THEN TF:=T ELSE TF:=F;
IF TF THEN C_SG:=1 ELSE C_SG:=9;

{ TIME/ }
{ Onpenenenn E\ }

CTpenKa

IF( yC>380) and(yc<400)THEN

BEGIN

[F( XC>115)and(xc<135)and zs1 and ps1 THEN
BEGIN kpl:=tkm1:=f;END;

IF( XC>155)and(xc<175)and zs1 and psl1 THEN
BEGIN km1:=t;kpl:=f;END;

IF( XC>135)and(xc<155) THEN

BEGIN kml-=fCkpl:=CEND;

END;

{yuncTiom}

if{yc>20)and (yc<35)then

begin

if{xe>10)and(xc<60) then begin pnl:=t;end;
if(xc>60)and(xc<110) then begin pna:=tend;
if{xc>110)and(xc<160) then begin ps1:=t;end;
if{xc>160)and(xc<210) then begin pl:=tiend;
if{(xc>210)and(xc<260) then begin p2:=t;end;
end;

if{lye>35)and (ye<50)then

begin

if{xc>10)and(xc<60) then begin pnl:=fiend;
if{(xc>60)and(xc<110) then begin pna:=f;end;
if{xc>110)and(xc<160) then begin psl:=fiend;
if{(xc>160)and(xc<210) then begin pl:=fiend;
ifl(xc>210)and(xc<260) then begin p2:=fiend;
end;

if{yc>50)and (yc<65)then

begin

if{xc>60)and(xc<110) then begin zna:=fiend;
if{(xc>110)and(xc<160) then begin zsl:=fiend,;
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if(xc>160)and(xc<210) then begin z1:=f;end;

if(xc>210)and(xc<260) then begin z2:=f;end;

end;

if(yc>65)and (yc<80)then

begin

if(xc>60)and(xc<110) then begin zna:=t;end;
if(xc>110)and(xc<160) then begin zs1:=t;end;
if(xc>160)and(xc<210) then begin z1:=t;end;

if(xc>210)and(xc<260) then begin z2:=t;end;

end; .

{ ceetogop}

{neu}

if{yc>295)and(yc<305)then

begin if{(xc>35)and(xc<50) and((not sn)or(omy))
and((not sc1)or(not sc2))then

begin snv:=t;end;

end;

{ul}

if(yc>255)and(yc<365)then

begin if{(xc>200)and(xc<220)and((not sc1)or(om))
then begin sclv:=t;end;

end;

{u2}

if(yc>225)and(yc<235)then

begin if{xc>200)and(xc<220) and((not sc2)or(om))
then begin sc2v:=t;end;

end;

{1m,2n mur}

if{xc>225)and(xc<319) then

begin

if(yc>240)and(yc<250)then begin p2v:=t;yc:=0;end;
if(yc>270)and(yc<280)then begin plv:=t;yc:=0;end;
end;

{ulomur}

if{(yc>270)and (yc<280)then

begin if{xc>1)and(xc<30)then

begin pnlv:=tyc:=0;end;

end;



{oTMens1}
if(xc>10)and(xc<260) then
begin if(yc>110)and (yc<125)then begin om:=t;end;

if{yc>125)and (yc<140)then begin on:=t;end;
end;

{ycranoeka mapupyTa}

if snv then begin ee:=1 ;end;

if scly then begin ee:=2 ;end;

if sc2v then begin ee:=3 ;end;
if plv then begin ee:=4 ;end;

if p2v then begin ee:=5 jend;

if pnlv then begin ee:=6 jend;
if (ee<4) then en:=ee;

if (en=1)and(ee=4) then mp:=1;
if (en=1)and(ee=5) then mp:=2;
if (en=2)and(ee=6) then mp:=3;
if (en=3)and(ee=6) then mp:=4;

{pasMbikauue Mapmpyra}

{HEY}

if mp<3 then

begin

{HATI}

if not M2NA and not PNA and PN1 then MINA=g
if MINA and PNA and not PS1 then M2NA:=t;

if MINA and M2NA then begin ZNA:=t; end;
{1CIT}

if not M2S1 and not PS1 and ZNA then M1S1:=t;
if M1S1 and PS1 and

((not P1 AND KM1)OR(not P2 AND KP1))then M2581:=t;
if M1S1 and M2S1 then begin ZS1:=t; end;

{111}

if not M21 and(not P1)and ZS1 then

BEGIN M1 1:=t;MP:=0;END;

ifM11 and P1 then M21:=t;

ifM11 and M21 then begin Z1:=t; end;

{211}

if not M22 and( not P2) and ZS1 then

BEGIN M12:=t;MP:=0;END:;
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if M12 and P2 then M22:=t;
ifM12 and M22 then begin Z2:=t; end;
end;

{4ET}
if mp>2 then

begin

{1CIT} :

if not M2S1 and(not PS1)and( p1 OR p2)then M1S1:=t;

. if M1S1 and (P1 OR P2) then M2S1:=t; 5

if M1S1 and M2S1 then begin ZS1:=t; end;

{HAII}

if not M2NA and(not PNA)and ZS1 then MINA:=t;

if MINA and PS1 then M2NA :=t;

if MINA and M2NA then begin ZNA :=t;mp:=0;M INA:=f;end;
end;

{Onpenenenu E/}

{ UMK }

{ycranoBska Mapmpyra}

if (mp=1) then

begin

if{pna)and(ps1)and(p1)and (zna)

and (zsl) and (z1) then um1:=t;

ifuml then begin kpl:=f;km1:=t;plv:=fend;
if (pna)and(ps1)and(p1)and (zna)

and (zs1) and (z1)and uml and kml then
begin zna:=f;zsl:=fzl:=f;sn:=t;
sclv:=fisc2v:=fmIna:=fimlsl:=f;ml I:=f;
m2na:=fim2s1:=fm21:=f;

end;

end;

if (mp=2) then

begin

if(pna)and(ps1)and(p2)and (zna)

and (zs1) and (22) then upl:=t;

if upl then begin km1:=f;kpl:=t;p2v:=f;end;
if (pna)and(ps1)and(p2)and (zna)

and (zs1) and (z2)and upl and kp! then
begin zna:=f;zs1:=;z2:=f;SN:=T;sc1v:=f;
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sc2v:=f;mlna:=f;mlsl:=f;ml2:={:m2na:=F
m2s1:=f;m22:=f;

end;

end;

if (mp=3) then

begin

iffpn1)and(pna)and(ps1)and (zna)

and (zs1) and (z1) then uml:=t;

if uml then begin kpl:=fkm1:=t;pnlv=fend;
ifipn1)and (pna)and(ps1)and (zna)

and (zs1) and (z1)and uml and kml then
begin zna:=f:zsl:=f:sc1:=t;snv:=f;sc2v:=F
ml 1:=f;mlsl:=f;mlna:=f;m2na:=f;
m2sl:=f;m21:=f;

end;

end;

if (mp=4) then

begin

if(pn1)and(pna)and(ps1)and (zna)

and (zs1) and (22) then upl:=t;

if upl then begin km1:=f:kp1:=t;pnlv=fiend;
if{(pnl)and (pna)and(ps1)and (zna)

and (zs1) and (z2)and upl and kpl then
begin zna:=f;zs1:=f;sc2:=t;snv:=fsclv:=f;
ml2:;=f;mlsl:={mlna:=f;m2na:=f;
m2sl:=;m22:=f;

end;

end;

{ormMena mapmpyTa}

if (snv)and(pn1)and(om)and(i=12)and({mp=1)or(mp=2))then
begin mp:=0; SNW:=f; i:=0;
om:=f:snv:=f;sc2v:=f;sclv:=f;

sn:=f;zna:=t;zsl:=t;z1 :=t;z2:=t;
setfillstyle(1,4);M_HIDE;floodfill(40,300,0);
setfillstyle(1,5);M_HIDE;floodfill(200,120,15);

end;

if (snv)and(not pnl)and(om)and(i=24)and((mp=1)or(mp=2))
then

begin mp:=0; SNW:=f; i:=0;
om:=f;snv:=f;sc2v:=fisclv:={;sn:=f;
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zna:=tzsl:=t;zl:=t;22:=t;
setfillstyle(1,4);M_HIDE;floodfill(40,300,0);
setfillstyle(1,5);M_HIDE;floodfill(200,120,15);
end;

if (pna=f) then sn:=f;
if(sc1v)and(pl)and(om)and(i=12)and(mp=3)then
begin mp:=0; Sclw:=f;i:=0;
om:=f;snv:=f;sc2v:=f:sclv:=f;scl:=f:
zna:=tzsl:=t;zl:=t;z2:=t;
setfillstyle(1,4);M_HIDE;floodfill(211,260,0);
setfillstyle(1,5);M_HIDE;floodfill(200,120,15);

end;

if(sc1v)and(not p1)and(om)and(i=24)and(mp=3)then
begin mp:=0; Sclw;=f;i:=0;
om:=fisnv:=fisc2v:=f:sclv:=f;sc1:=f;
zna:=t;zsl:=t;zl:=t;z2:=t;
setfillstyle(1,4);M_HIDE;floodfill(211,260,0);
setfillstyle(1,5);M_HIDE;floodfill(200,120,15);

end; if(sclv)and(not pl)and(om)and(i=24)and(mp=3)then
begin mp:=0; Sclw:=f;i:=0;
om:=f;snv:=f;sc2v:=f;sclv:=fiscl:=f
zna:=t;zsl:=t;zl:=t;z2:=t;
setfillstyle(1,4);M_HIDE;floodfill(211,260,0);
setfillstyle(1,5);M_HIDE;floodfill(200,120,15);

end;

if (ps1=f) then sc1:=f;
if(sc2v)and(p2)and(om)and(i=12)and(mp=4)then
begin mp:=0; Sc2w:=f}i:=0;
om:=f;snv:=f;sc2v:=lsclv:=f;sc2:=f;
zna:=tzsl:=t;zl:=t;z2:=t;
setfillstyle(1,4);M_HIDE;floodfill(211,230,0);
setfillstyle(1,5);M_HIDE;floodfill(200,120,15);

end;

if{(sc2v)and(not p2)and(om)and(i=24)and(mp=4)then
begin mp:=0; ScZw:=fi:=0;
om:=f:snv:i=f;sc2v:=fisclv:=f5c2:=f;
zna:=tzsl:=t;zl:=t;z2:=t;
setfillstyle(1,4);M_HIDE;floedfill(211,230,0);
setfillstyle(1,5);M_HIDE;floodfill(200,120,15);

end;

if (ps1=f) then sc2:=f;
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{ormena nabopa}

iflonw<on) then

begin

if on and(z1 or z2)and

{(not sm)xor(not sc1)xor(not sc2))then
begin om:=f;snv:=f;sc2v:=fisclv:=f;
plv=f;p2v:=fipnlv:=f;
sn:=f;scl:=f;sc2:=f;

end;

end; ]

{ Jumamuueckas rpaduka HAYAN0 }
{cTpemku}

{H

IF kp1=kplw THEN

BEGIN kplw:=kpl;kml:=fjkmlw:=£;
setfillstyle(1,2);floodfill(125,385,0);
setfillstyle(1,8);floodfill(165,385,0);
setfillstyle(1,8);floodfill(140,385,0);
SetColor(8);D_GN;
SetColor(1);D_GG;

end;

i)

IF (km1>kmlw) THEN

BEGIN kmlw:=km1;kpl:=f;kplw:=f;
setfillstyle(1,14);floodfill(165,385,0);
setfillstyle(1,8); floodfill(125,385,0);
setfillstyle(1,8):floodfill(140,385,0);
SetColor(8);D_GG;
SetColor(1):D_GN;

end;

{}

IF (kmi=f)and(kpl=0and((kmlw=t)or(kpl w=t)) THEN
BEGIN kmlw:=f;kplw:=f;
setfillstyle(1,4); floodfill(140,385,0);
setfillstyle(1,8); floodfill(160,385,0);
setfillstyle(1,8); floodfill(120,385,0);
SetColor(1);:D_GG;
SetColor(1);D_GN;

END;

{ulm}

[F pni>pnlw THEN
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BEGIN pnlw:=pnl;

setfillstyle(1,1); floodfill(5,275,8);
end;

IF pnl<pnlw THEN

BEGIN pnlw:=pnl;

setfillstyle(1,4); floodfill(5,275,8);
{nan}

IF( pna>pnaw)and(zna) THEN
BEGIN pnaw:=pna;

setfillstyle(1,1); floodfill(95,275,8);
end;

IF( pna>pnaw)and(not zna) THEN
BEGIN pnaw:=pna;
setfillstyle(1,15); floodfill(95,275,8);
end;

IF pna<pnaw THEN

BEGIN pnaw:=pna;

setfillstyle(1,4);
floodfill(95,275,8);floodfill(74,274,8);
end;

{lcm}

IF (ps1>pslw)and(zs1)THEN
BEGIN pslw:=psl;

setfillstyle(1,1);
floodfill(132,274,8);floodfill(180,245,8);
end;

IF (ps1>pslw)and(not zs1) THEN
BEGIN pslw:=psl;
setfillstyle(1,15);floodfill(132,274,8);
end;

IF psl<pslw THEN

BEGIN pslw:=psl;kpl:=fkml:=f;kmlw:=fkplw:=f;
setfillstyle(1,4); floodfill(132,274,8);
end;

{In}

IF (p1>plw)and(z1) THEN

BEGIN plw:=pl;

setfillstyle(1,1); floodfill(265,275,8);
end;

IF (pl>plw)and(not z1) THEN
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BEGIN plw:=pl;

setfillstyle(1,15); floodfill(265,275,8);
end;

IF pl<plw THEN

BEGIN plw:=pl;

setfillstyle(1,4); floodfill(265,275,8);
end;

{2n}

IF (p2>p2w)and(z2) THEN

BEGIN p2w:=p2;

setfillstyle(1,1); floodfill(275,245,8);
end;

IF (p2>p2w)and(not z2) THEN
BEGIN p2w:=p2;

setfillstyle(1,15); floodfill(275,245,8);
end;

IF p2<p2w THEN

BEGIN p2w:=p2;

setfillstyle(1,4); floodfill(275,245,8);
end;

{namn}

IF (zna<>znaw) and(pna) THEN
begin

Znaw:=zna;

if zna then

BEGIN setfillstyle(1,1);floodfill(95,275,8);end

else

BEGIN setfillstyle(1,15);floodfill(95,275,8);end;
end;

{len}

IF (zs1<>zslw) and(psl) THEN

begin

zslw:i=zsl;

if zs1 then

BEGIN setfillstyle(1,1); floodfill(132,274,8);end
else

BEGIN setfillstyle(1,15);floodfill(132,274,8);end;
end;

{1m}

IF (z1<>zlw) and(pl) THEN

begin
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zlw:=zl;

if z1 then

BEGIN setfillstyle(1,1); floodfill(265,275,8);end
else

BEGIN setfillstyle(1,15);

end;

end;

{2n}

IF (z22<>z2w) and(p2) THEN

begin

z2wi=z2;

if z2 then

BEGIN setfillstyle(1,1); floodfill(275,245,8);end
else

BEGIN setfillstyle(1,15);
m_hide;floodfill(275,245,8);

end;

end;

{cBerodope}

{neu}

IF (C_KMW<>C_KM)AND (SNV)and

((not sn)or(not sc1)or(not sc2)) THEN

BEGIN setfillstyle(1,C_KM);

M_HIDE; floodfill(40,300,0);

end;

IF SNW<SN THEN

BEGIN SNW:=SN;SNV:=F;SC1V:=f;SC2V:=f;
setfillstyle(1,2); M_HIDE; floodfill(40,300,0);
end;

IF SNW=SN THEN

BEGIN SNW:=SN;SNV:=F;SC1V:=f;SC2V:=f;
setfillstyle(1,4); M_HIDE; floodfill(40,300,0);
end;

{ul}

IF (C_KMW<>C_KM)AND (SClv)and

((not sn)or(not sc2)or(not sc1)) THEN

BEGIN setfillstyle(1,C_KM);

M_HIDE; floodfill(215,260,0);

end;

IF SCI1'W<SC1 THEN
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BEGIN SC1W:=SC1;Sc1V:=F;SNV:=F;SC2V:=f;
setfillstyle(1,2); M_HIDE; floodfill(215,260,0);
end;

IF SC1W>SC1 THEN

BEGIN SC1W:=SC1;Sc1V:=F;SNV:=F;SC2V:=f;

setfillstyle(1,4); M_HIDE; floodfill(215,260,0);
end;

{u2}

IF (C_KMW<>C_KM)AND (SC2V)and

((not sn)or(not sc1)or(not sc2)) THEN

BEGIN setfillstyle(1,C_KM);

MEHIDE; floodfill(215,230,0);

end;

IF SC2W<SC2 THEN

BEGIN SC2W:=S8C2;8c2V:=F;SNV:=F;SC1V:=f;
setfillstyle(1,2); M_HIDE; floodfill(215,230,0);
end;

IF SC2W=>S8C2 THEN

BEGIN SC2W:=8C2;8¢c2V:=F;SNV:=F;SC1V:=f;
setfillstyle(1,4); M_HIDE; floodfill(215,230,0);
end;

{2n mur}

IF (C_SGW<>C_SG)AND (P2V)and p2 THEN
BEGIN setfillstyle(1,C_SG);

M_HIDE; floodfill(230,245,8);

end;

{ Lix nnar}

IF(C_SGW<C_SG)AND (P1V)and pl THEN
BEGIN setfillstyle(1,C_SG);

M_HIDE; floodfill(230,275,8);

end;

{rlo mury

IF (C_SGW<=>C_SG)AND (PN1V)and pnl THEN
BEGIN setfillstyle(1,C_SG);

M _HIDE; floodfill(1,275,8);

end;

{ormena HaOopa}

IF (onw<on)and not(zl xor z2)then

BEGIN setfillstyle(1,1);M _ HIDE;floodfill(1,275,8);
floodfill(230,275,8);

floodfill(230,245.8);
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setfillstyle(1,4);M _HIDE:;floodfill(40,300,0);
floodfill(215,260,0);

floodfill(215,230,0);
setfillstyle(1,5);M_HIDE;floodfill(15,115,15);
end;

{ormeHs1}

IF (C_ KMW<-C_KM)AND (om) THEN
BEGIN setfillstyle(1,C_KM);

M_HIDE; floodfill(15,115,15);

end;

onw:=f;on:=f;

C KMW:=C KM;

C_SGW:=C_SG;

{ Muuamuyeckasn rpaduxa, KoHen }
M_Show;

if (Right_Button) then GOTO M2;

GOTO MI;

M2:

CloseGraph;

END.
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