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BBEJEHUE

HUnghopmamuxa: Hayka, n3ydaronas 3aKOHBI 1 METOJIbI HAKOIUICHUS, Tiepejadn 1 00paboTku nH(opmarmu ¢ momomsio 9BM;
PO0BOE MOHATHE, OXBATHIBAIOIIEE BCE BUJIBI UETOBEUECKOH NeATETbHOCTH, CBSI3aHHbIE C MpUMeHeHneM OBM.

NudpopmaTtika kak (yHIaMEHTaJIbHas Hayka cBsi3aHa c (wiocodueil depe3 ydeHne 00 WMHpopMamuu Kak OOIIECHAYyYHOI
KaTerOpuu U TEOPUEH MO3HAHMs; MaTEMaTHUKOM, uepe3 TOHATHE MAaTeMaTHMYECKOW MOJENIH, MaTeMAaTU4YeCKOM JIOTMKM M TeOpHuei
QITOPUTMOB; C JIMHTBUCTHKOW; CHCTEMOTEXHHUKON; KHOEPHETHKOH — HayKoif 00 yrpaBlIeHHH, CBA3U U TepepaboTke HH(HOpMAIHH.

B noco6uu paccMaTpuBaroTCs CIEAYIOIUE Pa3aelibl, H3ydaeMble B HHPOPMATHKE:

1) MaTemMaTH4YeCKOe MOJIETTHPOBAHE;

2) BBINOJIHEHHE BBIYUCIUTENBEHOTO IKCIIEPUMEHTA;

3) anropuTMH3aIms;

4) 3BIKM MPOTPaMMUPOBAHHS BBICOKOTO YPOBHS;

5) mporpaMMHpOBaHHE Ha IIPEMEpe ABYX anroputMudeckux s36ikoB CU u [Mackans.

WnxeHep B cBoel Mpo)ecCHOHANBHON NEATENBHOCTH JUIs YCIEHUIHOTO HCIOb30BaHUs OBM N0MmKeH 3HaTh BO3MOXKHOCTH
TEeXHUYECKUX CPEJCTB M TeXHMUeckoro obecmedeHns OBM, ymeTp oOmarbcs ¢ MamWHOM, HO TJIABHOE — OH JIOJDKEH YMETh
(dbopMynupoBaTh 3a4a4u, pa3padaThIBaTh AITOPUTMBI, HX PELICHHS, 3alHCHIBATh AITOPUTMBI Ha sI3bIKe, HOHATHOM DBM 1 1oBOANTH
UX JI0 NOJy4€HHs PEe3yJIbTaTOB.

HCTOPUS PAZBUTHUSA U OTAIIBI 9BOJIIOIIMU KOMIIBIOTEPOB

Eme B mponutom Beke OBUIM BBISBICHBI M OMUCAHBI (PU3MYECKHE SBICHUS, KOTOPHIE OMIPEACISIOTCS IBYMS
cocrostHusAMU: 0 u 1. Taxke MOSBHIICS MaTeMaTHYECKUHN anmapaTt AJisl OTIEpUPOBAHUS JBOMYHOW CHCTEMOU CUHCIICHUS —
OyneBa anrebpa.

N3o0peraTeneM MepBOi BBIYUCIUTEIHLHOW MAIIWHBI, MPEIIOKUBIINM B 1823 T. CTPYKTypy aBTOMAaTHYECKOTO
BBIYHCIIUTENS, CUUTACTCA aHTIMHCKUN Mmartematnk Yapnp3 ba00Oumk, a mepBbiM mporpamMmucToM — Ama JlaBieiic.
CTpyKTypy BEIUHCIUTEIS COCTABIISIIN TE K€ OCHOBHBIE YCTPOUCTBA, YTO U CTPYKTYPY COBPEMEHHBIX KOMITBIOTEPOB.

Jlnis peanu3anuy KOMIIBIOTEpPa HE XBATAlO TOJIBKO JIEMEHTHOH 0a3bl.

TlosiBneHne 3MeKTPOHHO-BaKyyMHOH JIAMITBI ITO3BOJIMIIO TIPETBOPHUTH B PEATFHOCTD HICI0 CO3/IaHMUS BEIYUCIUTEILHON MAIINHEL,
koTopass mosiBuwnack B 1946 r. B CIIIA u mnomyumna nasBanme ENIAC — Electronic Numerical Integrator and Calculator
(7eKTPOHHBIN YHCIICHHBIH MHTErpaTtop M KanbKymsTop). Ilepsas oreuectBeHHas OBM — MOCM (Manas 371eKTpOHHAs CUeTHas
MaIuHa) Obi1a co3zana B 1951 r. mox pykoBoactBoM akagemuka C. A. JleGenesa.

B nmamsreitmem sBomormss OBM ompenensiach pa3BUTHEM SIEKTPOHHKH, MOSBICHHEM HOBBIX 3JIEMEHTOB M NPHHIUIIOB
JIeUCTBUSA, T.€. pa3BUTHEM SJICMEHTHOM 0a3bl.

B Hacrosimee Bpemst HacumThIBaeTcs deTslpe mokoneHnms DBM. Ilon mokoneHHeM MOHMMAIOT BCe THIBI M Mojenn OBM,
pa3p360TaHHble PasInYHbIMU KOHCTPYKTOPCKUMHU KOJUIEKTHUBAMHU, HO NOCTPOCHHBIE Ha OJHHUX U TE€X K€ HAYYHBIX U TEXHUYCCKHUX
npuHIunax. [IpuBeneM KpaTKyro XapaKTepPUCTHKY KaXKIOTO MOKOJIECHHS.

Ilepsoe noxonenue: (1946 — cepeanna 50-x rooB).

OnemeHTHass 0a3a: 3JIE€KTPOHHO-BAaKyyMHBIE JIaMIBl. B KauecTBe ITaCCHBHBIX 3JEMEHTOB HCIHONB3YIOTCS PE3HCTOPH U
KOHJICHCATOPBHI.

T"abaputel: TpoManHble MKaQbl, 3aHUMAIOINIHE CIICNHATbHBIA MAIIMHHBIN 3.

Brictponeiicteue: 10 — 20 ThIC. onepaiyii B CEKyHIY.

DKCIUTyaTays: cI0XkHa. JIaMITbl 4acTo BBIXOIAT U3 CTPOsi. TpeOyIOTCs CII0KHBIC BEHTWIALIUOHHBIC CHCTEMEI.

IIporpammupoBanme: TpeOyercst HEMOCPEACTBEHHOE 3HAHHE BeeX KoMaH DOBM.

CTpyKTypa: Kax10i KOMaH/Ie COOTBETCTBYET CBOS JIOTHUECKAs CXEMa, BBHITIONIHEHHAs Ha 3JIEKTpOoJIaMIIax.

Bmopoe noxonenue: (cepenuna 50-x — cepenuna 60-x roJ0B).

OnemeHTHas 0a3a: IMOJYNPOBOAHUKOBBIE HMPHOOPHI (TPAH3UCTOPHI, AUOABI U T.1.). B kadecTBe NMacCUBHBIX JIEMEHTOB
UCTIONB3YIOTCS PE3UCTOPHI M KOHJICHCATOPBL.

I"aGaputsl: CTONKH BbIIIE YETOBEYECKOTO POCTA.

Bbrictponeiictue: 100 Tbic.- 600 ThiC. onepanuil B CEKyHAY.

OKcIutyaTanus: HeT neperpesa. [Ipy HeHMCIpPaBHOCTH 3aMEHSIOT LIEIUKOM IUIaTy.

IIporpaMmupoBaHue: TOSBUINCE AITOPUTMUIECKUE S3BIKH.

CrpyKTypa: NOsSBHJICS MUKPOIIPOTPAaMMHBIH crtocob ynpasieHus. COBMEIIeHHE BO BpeMeHU paboThI pa3HBIX YCTPOMCTB.

Tpemve noxonenue. (cepenuna 60-x — cepeauna 70-X rozoB).

OnemMeHTHas 6a3a: uHterpanbable cxemsl (UC).

T'abapuThl: CyIeCTBEHHO YMEHBIIHIINCE. JIBE CTOMKH YET0BEYECKOTO POCTa.

BricTponeiicTBue: 10 1 MiH. onepauuii B CeKyHIy.

OkcmryaTarys: 6oiiee orepaTHBHBIA PEMOHT.

[IporpamMmmupoBaHue: MOX0Xe Ha 2-€ OKOJICHHUE.

CtpyKTypa: UCTIONB3YIOTCS TPUHIMIIE MOAYIBHOCTH ¥ MarNCTPANIN3aiH. Y BEIIMIEeH 00BEM MaMsITH.
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Yemeepmoe nokonenue: (cepequna 70-x — HaLIM JTHU).

OnemenTHas 6a3a: bonbme nHTErpaNbHBIE CXEMBI. MUKPOIIPOLIECCOPEI.

I"abapuTsl: [lepconansHbie DBM.

BrictponeiicTBue: ot 1 MIH. omepanuii B CeKyHAY 10 COTHEH MUILIHAP/I0B.

HUcropust nepconanbHbix KoMmbloTepoB (I1K), momyduBIINX Takoe MIMPOKOE paclpoCTpaHEHHWe B HacTosllee Bpems, Ooee
KopoTka. Baxneimel npeanocsuikoit nosinenus IIK sBumcst Beimyck B 1971 1. ¢upmoit Intel MC i14004. DT1o ObUT mepBBIHA
MHUKpOIIpOIieccop, (PyHKIMOHATIBHO aHAJIOTHYHBIA ILEHTpalbHOMY mpoueccopy OBM, HO 3HAaYMTENBPHO YCTYNABIIMHA €My MO
MOII{HOCTH.

[Tepsoiii ITK Altair 8800 Obu1 BbmymieH ¢upmoit MITS B 1975 r u Gbu1 ocHOBaH Ha 8-OutoBOM MHKpompoueccope (MIT)
18080. 3a rum nocenosanu [1K npyrux dpupm.

Ho namGosbimmm ycrexam mnons3oBaicst IIK Apple 1T ¢upmer Apple Computer. OTa pazpaboTka ObUla B 3HAUHTEIBHOM
cTereHn o0s3aHa cBOel ymadeil Tomy, 4uro kommbiotep Apple I oGmaman MOAymbHON KOHCTPYKIMEH, YTO TO3BOJISIIO JIETKO
MOIU(HUIMPOBATH €ro B TAbHEHIIIEM.

VYenex IIK ¢upmsr Apple cran noBogom mias GecriokoiicTBa Kopropanuu IBM. B 1981 r IBM Beinyckaer
mozenb IBM PC (Personal Computer), pa3paboTaHHy:0 HEOONbILION IPYMION CIENHaINCTOB MO PYKOBOACTBOM JloHa DcTpuipka.
Jnst MEHEME3aIuK 3aTtpaT Ha paszpabotrky IBM PC Obn1 mocTpoeH Ha OCHOBE OTKpHEITOH apxuTekTypsl. IBM PC cobupancs u3
MOJTyJIei, TPOM3BOTUMBIX Pa3HBIMU (pUpMaMH.

To, uto B ocHOBY HOBOro IIK ObUT mONOXKEH OOJee MOIIHBIN 16-pa3psmHbIil MII 18088, a Takxke OTKpBITAs
apXUTEKTypa, BBITOAHO BhIAENsNO ero cpeau apyrux IIK. Pe3ynbraToM OTKpHITOM apXUTEKTYphl SIBUIOCH MOSIBIEHHE BecHOM 1982
TIK npyrux ¢upm, coBmectumMbix ¢ IBM PC Ha mporpaMMHOM U anmmapaTHOM ypoBHe. HekoTopble n3 HUX maxke MPEBOCXOMMIH II0
MOII[HOCTH nocneaHioo u3 Mozene Ha 18088 — IBM PC XT (eXtended Technology).

B 1984 r IBM paspaborana HoBsrif [1K Ha 6a3ze 180286, momyuusmmii Hazsanne IBM PC AT, k stomy Bpemern IBM PC —
coMectumsble [1K npousBonmim yxe okoiso 50 KOMITaHUA.

B nmambrelimem nocnenosano naBHHOOOpa3Hoe moBbimieHue crpoca Ha IBM PC-coBmectumsie I1K. B macrosmee Bpems IBM
PC-coBmectumsie 1K 3anumarot Goiee 80 % peinka I1K.

1 IOHATUE UTHO®OPMAILIMU, OBIIIAA XAPAKTEPUCTUKA ITPOLIECCOB
CBOPA, [IEPEJJAYU, OBPABOTKH 1 HAKOITJIEHUS THOOPMAIINN

[ToussTue uadopmanuu

Teopus uabopMaluy Kak caMOCTOSTeNbHAs AUCHMIUIMHA, CBA3aHHAs C BOCIIPUATHEM, Nepeaaueii 1 nepepaboTKoil, XpaHeHHeM
M MCIIOJIb30BaHMeM MHQopMaiuu, Obuta ocHOBaHa amepukaHckuM ydeHbiM K. Illennonom B koHue 40-x rr. XX B. IIpennoxeHHas
[lleHHOHOM TeOpHs OCHOBBIBaNACh Ha (yHIAMEHTAIbHOM IIOHATHUM KOJNMYECTBEHHOH Mephbl HEONpPEAENCHHOCTH — SHMPOnUU — 1
CBSI3aHHOTO C Hel TmoHATHS — KomudyecTBa wuHpopmarmu. OHa TpakTyeT HWHGOpPMALHWIO, KaK CpPEACTBO, CHHMMAlOIIee
HEONPEENeHHOCTh" (SHTPONUIO) COOBITHS MM 00beKkTa Mo3HaHuA. JIpyruM (GakTopoM B CTAHOBIEHHH TEOpPUH MH(OPMAIMU CTalo
OCO3HaHHE TOTO, YTO HOCHTENb HHYOPMAIMK — CUTHAJT — UMEET CIIy4aifHyI0 IIPUPOY.
Cuenan — ¢dusuueckuil mporecc, UMeOIHUi HHGOPMAlMOHHOE 3HaueHHe. B mHopmaTuke OH ymoTpeOnsercs B CMBbICIE
"mo06oii npouecc, Hecymuid nHGpopmauio". K OCHOBHBIM XapaKTepUCTHKH CHUI'HAJIOB B HHYOPMAIIMOHHBIX CHCTEMAX OTHOCSATCA:
1 Ckopocmb coz0anus ungopmayuu H — SHTpOIMSA UCTOYHHUKA, OTHECEHHAs K €IMHUIIE BPEMEHU
n
H=-YPlog, P,
i=1
rae H — konamuecTBO MH(OpPMAaLHUM, # — KOIMYECTBO BO3MOJKHBIX COOBITHH, P; — BEpPOATHOCTb OTHENBbHBIX COObITHH. ITycTh
MOTEHLIMATbHO MOXET OCYHIECTBHUTHCS HEKOTOPOE MHOXKECTBO COOBITHH 7, KaXKH0€ M3 KOTOPHIX MOMKET NMPOM30MTH C HEKOTOPOM

BEPOSITHOCTBIO P;, T.€. CyHIECTBYET HEONpeIeNeHHOCTh. IIpeanonokum, 4To 0JHO U3 COOBITHI MPOM3OILIO, HEONPEAETEHHOCTD

i
YMEHBIIMIAC, T.€. HACTYIMIA IIOJNHAs ONPECICHHOCTh, MOITOMY KoIMdecTBO HHpopMarmu H sBISeTCs Mepoil yMEHbBIICHHS
HEOMPE/ICNICHHOCTH.

2 Ckopocmb nepedauu ungpopmayuu R — KOIMYeCTBO HH(POPMAINHY, IepeaBaeMoe 110 KaHATy CBA3H B €AMHHILy BpEMEHU
(nanpumep, R = 20 6ur/c).

3 HU366imounocms — CBOMCTBO CHTHAJIOB, COCTOSIIEE B TOM, 9TO Ka/Iblil 3IEMEHT CUrHANa HeceT HH(OPMALNN MEHBIIIE, YeM
MOYKET HECTH MOTEHIMATIBHO, HAPUMEP, CHMBOJ TEKCTa. M30BITOYHOCTD OLeHUBAeTCs 1O hopmyIte

Lo ,
n

Te n — TeKymas JUIMHA (JHCIO CHMBOJIOB) CHTHANA, My _ JUIMHA CHTHAJa IIPH MAaKCHMaJdbHON HHQGOPMAanMOHHOW Harpyske
(MUHMMAJIbHAS JJTUHA).

[Ipu oTcyTcTBUM MOMEX U30BITOYHOCT BpenHa. OHA CHIDKACT CKOPOCTh MEpeauu M0 KaHATY CBS3H, YBEIMYHBACT
TpeOyeMblil 00bEM MaMSATH MIPH 3aIOMUHAHUY U YBEIMYUBACT YUCIIO OIepanuil npu o0paboTke u mp.).

4 Ilponycknasa cnocobnocmsv kanana cessu C — MakCUMalbHas CKOPOCTh nepenaun uHpopmaryn: C = maxR. [ 3peHus u
ciyxa genoseka C = 5 6ur/c.

B HexuBoi mpupone HHGOPMAIUIO 0TOOPAKAIOT ¢ OTpaKeHHEM. DTO 3-51 MHpOBas KOHCTaHTa (JHEprus, BElecTBO). B ObITY
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1o/l MHpOpMaIKeil MOHNMAIOT COOOIIEHHNS, KOTOPBIE HAC HHTEPECYIOT.
B Teopuu cBsi3u — HaGOp CHMBOJIOB, HHOT A 6€3 CMBICTIOBOTO COIEPKaHHU.
NHdopmanus-oToOpaXkeHne BHEIIHETO MUPA C TIOMOIIBIO 3HAKOB U CHI'HAJIOB (OTPaKEHHOTO MHOT000pa3us).

CBolicTBaMHbPOpMaADUN

1  OOBEKTHBHOCTH (HE HOJDKHA 3aBHCETh OT CYOBEKTHBHOTO MHEHHS).

2 TlomHOTAa (€€ MOIDKHO OBITH JOCTATOYHO IS MPHHATHS PEIICHHs).

3 AKTyanbHOCTH (BaXXHOCTb U HEOOXOIUMOCTb B KOHKPETHBII MOMEHT).
4 IloHATHOCTS.

5 Ilone3Hocts.

6

JI0CTOBEPHOCTD — OTpaKEHUE PEATTLHOTO MOJIOKEHUS eI

YenoBek BOCIPHHUMAET HHPOPMALIHIO Yepe3 UyBCTBEHHOE MMO3HAHUE, KOTOPOE MPOTEKAET B CIIEAYIONIMX OCHOBHBIX opMax:

1 OmymieHne, BOSHUKAIOIIEE MIPU HEMTOCPEACTBEHHOM BO3/ICHCTBUH 00BEKTa Ha OPTaHBI YyBCTB.

2 BocnpusTtue obpa3za npeamera Npu HEOCPEACTBEHHOM BO3AEHCTBUM €TI0 Ha OpPraHbl YyBCTB.

3 TIlpencraBienue obpasza mpeaMeTa B CO3HAHUH YETIOBEKa, KOTa BO3/ICHCTBIE HA OPTaHbl YyBCTB OTCYTCTBYET.

VropsiioueHHOEe OTOOpaKeHHE PealbHOT0 MHpa B CO3HAHMU 4YeOBEKa €CTh 3HAHHWE, CIIeOBAaTeNbHO, MHGOpPMAIUsI — ITO
npuUpalieHne 3HaHuH cyObeKTa OT OTASIBHO H3y4aeMOro 00BhEKTa.

B cemuoreke (Hayka 0 3HaKax U 3HaKOBBIX CHCTEMaX) pacCMaTPHBACTCS CIEAYIONIast KIaCCUH(UKAIUS CUTHAJIOB B 3aBUCUMOCTH
OT CIIOCOOOB OTOOpaKEHHUS:

1 CurHasbl — HHICKCHI (IPOSIBIICHUE €CTECTBEHHBIX CBOICTB MPEIMETOB H 00BEKTOB — YIIBIOKA, CIIE3HL, ...),

2 CurHanbl — Komuu (BOCHPOHM3BOJAT BHEUIHIOK (OPMY OTPAKEHHBIX OOBEKTOB — (POTO, CIEIBI KHUBOTHBIX,
OTIICYATKH MAJbICB),

3 YcmoBHBIE 3HAKH, CUTHAIEL.

OCHOBHBIE HOHATHUS O CTPYKTYype, IpHHIOHUITAaX paboTH
KOMIObIOTEDaA

OCHOBHBIC MPUHLUNB PabOTH KOMNBIOTEpA

Komnvlomep — 3TO TeXHHYECKOE CPeJICTBO NpeoOpa3oBaHMsl HMH(OpPMALUU, B OCHOBY PabOThI KOTOPOTO 3aJIOKEHBI TE JKe
NPUHIMIBI 00PaOOTKH AIEKTPUUECKHX CHTHAJIOB, YTO M B JTI0OOM 3JIEKTPOHHOM YCTPOHCTBE:

1) BXomHas wuHQOpMaNusi, NPEACTABICHHAs pPa3IMYHBIMK (U3MYECKUMHU IIPOLECCaMH, KaK JJIEKTPHYECKOH, Tak u
HEdJIEKTPUUECKOil Mpupob! (OyKkBamu, UppamMu, 3ByKOBBIMU CHUTHAJIAMU U T.JI.), IPeoOpa3yeTcs B AMEKTPUYECKUH CUTHAI;

2) curHaibel 00pabaTeIBatOTCs B OJI0KEe 00pabOTKH;

3) ¢ nomolbIo Mpeodpa3oBaTens BHIXOAHBIX CUIHAJIOB 00pabOTaHHbIC CUTHAIIBI MPE0OPa3yrOTCs B HENICKTPHYECKUE CUIHAIIBI
(M300pakeHHe Ha DKpaHe).

Ha3snaueHue koMnbroTepa — 00paboTKa pa3anyHOro poaa HHGOPMAIMH U NPEICTaBICHHE e B yI00HOM IS YelloBeKa BH/IE.

C mno3unuM (QYHKUMOHAIBHOTO HA3HAYEHUs KOMIIBIOTEP — 3TO CHCTEMa, COCTOSIIas U3 4-X OCHOBHBIX YCTPOWCTB,
BBINIOJIHAIOIIUX OINpeJeeHHbIe (QYHKIMHU: 3allOMHHAIOIIEr0 YCTPOICTBA MM NaMSTH, KOTOpas pa3fielsieTcsl Ha ONEPaTHBHYI U
MOCTOSIHHYIO, apu(METHKO-JIOTHIeCKoro ycrpoiictBa (AJIY), ycrpoiictBa ympasnernus (YY) u ycrpolicTBa BBoAa-BeiBoAa (YBB).
PaccMoTpuM ux posb ¥ Ha3HauEHUE.

3amoMHHaroNee yCTPOHCTBO (MaMATh) MNpelHa3HawyaeTcs i XpaHeHMs uHGOpMalMU M KOMaHJ mnporpaMmmel B OBM.
Wudopmanus, KoTopas XpaHUTCS B TaMATH, NPEACTaBIACT cOOOH 3aKOAMPOBaHHBIE ¢ TMOMOIIbI0 0 M | 4MCIa, CUMBOJBI, CJIOBA,
KOMaH/[Ibl, aJpeca 1 T.J..

ITox 3amMchi0 yKCNa B MaMsTh MOHMMAIOT Pa3MelIeHHe 3TOTO YHCIIa B siuekike Mo yKa3aHHOMY afipecy M XpaHEHHE €ro TaM JI0
BBIOOpDKH 1O KoMaHAe mnporpammsl. Ilpemsimymas uHbOpMmaiys, HaXomuBHIascs B JaHHOH syeiike, mepesanuceiBaercs. Ilpu
NpOrpaMMUpPOBaHMH, Hampumep, Ha sA3bike Ilackane wam CH, agpec siuelikm  CBA3aH C HMEHEM MEPEMEHHOH, KoTopoe
npezcTaBiseTcss KoMOuHauel Oyks u mudp, BBIONPaeMbIX MPOIPAMMHUCTOM.

[ToJ cunTHIBAaHMEM YMCIIA M3 NAMATH IIOHMMAIOT BHIOOPKY 4YHCIIA U3 SYEHKH ¢ yKa3aHHBIM ajgpecoM. IIpu 3ToM komus 4yucia
TnepelaeTCs U3 MaMATH B TpedyeMoe yCTPOICTBO, a caMO YHCIIO OCTAeTCs B sueiike.

[Tepecbutka nHPOpPMALMK 03HAYAET, YTO HHPOPMALNS YUTAETCSA U3 OJHOM SUCHKH U 3aIHCHIBACTCA B APYTYIO.

Anpec sueiiku dopmupyercs B ycrpoiictBe ympasieHus (YY), 3aTeM IOCTymaeT B yCTPOHCTBO BBIOOPKH ajipeca, KOTOpOe
OTKpBIBaeT MH()OPMALMOHHBII KaHAI U MOAKIIOYAET HYXKHYIO SUCHKY.

Yucna, CHMBOJIBI, KOMaH/Ibl XPaHATCS B IIaMATH Ha PaBHOINIPABHBIX HadalaX M MUMEIOT OJMH U TOT e Gopmar. Hu mns nmamsatn,
HH A7 CaMOro KOMIBIOTEpPAa He MMEET 3HAa4yeHHs TUN JaHHbIX. THUIBI pa3nuualoTcs TONBKO MpH 00paboTKe JaHHBIX MPOTpaMMOil.
JlnuHy, WM pa3psAaHOCTb, SYEHKH ONpeaelsseT KOIUYEeCTBO JBOMYHBIX pa3psaos (6utos). Kaxablid 6uT Moxer coxepxars 1 mmm 0.
B coBpeMeHHbIX KOMIbBIOTEpax JUIMHA S4YEHKH KpaTHa § OuTaM u n3Mepsiercs B OaliTax. MUHUMalbHAs JJIMHA SUSHKH, U KOTOPOii
MOXHO c()OpMHpPOBATh azipec, paBHa 1 Gaiity, cocrosmiero u3 8 Our.

Jlnst XapaKTepUCTUKK MaMsITH UCTIONb3YIOTCS CIIEYIONINE apaMeTphl:

1) eMKOCTb ITaMsITH — MAaKCHMAJIBHOE KOJIMYECTBO XPaHUMO# HH(OopMaIuy B OaifTax;

2) ObicTpoJeiicTBHE MaMATH — BpeMsl OOpalleHUs K NaMATH, ONpPEAeNsieMOe BPEMEHEM CUHMTHIBAHUS HJIM BPEMEHEM 3alliCH
MH(OpMAaLHH.
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Apudmernko-nornueckoe ycrpoictso (AJIY). [Ipou3BoauT apupMEeTHUECKHE U JTOTHIECKUE ACHCTBHS.

Crenyer OTMETHUTB, 4TO JH00YI0 apU(METHUECKYIO ONEePAIMI0 MOXKHO PEaIn30BaTh C UCIOJIb30BAHUEM ONEPALIMH CIIOKEHHS.

CroxHast JIOTHYECKas 3a/1aua pacKiIablBaeTCst Ha 0oJiee NPOCThIE 3a]ja4H, T/I€ JOCTATOYHO aHAIH3UPOBATh TOJIBKO JJBa YPOBHS:
JA u HET.

Verpoiicto ympasnenus (YVY). YropapiasgeT BCeM XOJOM BBIYHCIUTENBHOTO U JIOTMUECKOTO MPOIECCa B KOMIBIOTEPE, T.€.
BBINOJHACT (YHKIMHU "peryiupoBIIMKa JBIKeHHs" HHpopMauuu. YY 4YuTaeT KOMaHIy, pacln(poBbIBACT €€ W IMOAKIIOYAET
HEe0OXO0JUMbIe LIENH A5 €€ BHINOIHeHHs . CYUTHIBAHUE CIEAYIOIIeH KOMaHIbl TIPOMCXOIUT ABTOMATHYECKH.

®DakTruecky Y'Y BBINOJHAET CASAYIOIUI LUK AEHCTBHM:

1) popmupoBaHue agpeca oUepeIHON KOMAH/IBI;

2) uyTeHHe KOMaH/Ibl U3 IaMSITH 1 ee paciin(poBKa;

3) BBINOJIHEHHE KOMaH/IbI.

B coBpemeHHBIX KoMnbloTepax GyHKIME YY 1 AJIY BBINOJHAET OJJHO YCTPOHCTBO, HA3bIBAEMOE LIGHTPAIBHBIM IIPOLIECCOPOM.

CHUCcTeMBl CUUCICHHUS KOMIBIHOTEDaA

C momompi0 KOMIBIOTEPa MBI BOBCE HE 00s3aTEIBHO 3aHMMaeMcsl KaKMMH-JIHOO pacderamu. KoMmproTep mo3BosIsieT Ham
paboTaTh ¢ TeKCTaMH, rpaduaecknMu H300pakeHUsIMH, 3BYKOM. [IporpaMmbl, KOTOpEIE MBI HICHOJIB3YeM JUIS 3TOTO, IEPEBOST HAIIN
KOMaHZIbI B BBIYUCIHUTENBHBIE HHCTPYKIMU JUIS IIEHTPAIBHOTO MPOILECcCOpa, a OTBETHBIE ASHCTBUS IPOIEccOopa — B MOHATHBIE HAM
00pa3sl. UToOB! MOHATH MPUHIMI PabOTHI KOMITBIOTEpA, HaM Hamo Ooiiee MOAPOOHO paccMOTPETh MPOIECCH 00pabOTKM JAHHBIX
HeHTpaiabHBIM nporieccopoM (LIT) 1 ux XpaHEeHUs B TaMATH.

EcrecTBeHHBIM cIIOCOOOM TIepenadyn W XpaHEHUsS DIEKTPHUYECKOTO CHTHANA SBISETCS CHcTeMa: "ecThb curHai'/"HeT curHama'.
Jnst paGoOTHI ¢ TaHHBIMU, ITPEAICTABICHHBIMI B TAKOM BHJIE, TPEOYyeTCsl ccTeMa CYHCIICHHsI, OCHOBaHHAs BCEro Ha ABYX mu¢pax: "0"
u "1". Takast cucrema Ha3bIBaeTCs IBOMYHOU. [l 0003HaUeHNS ABONYHBIX IUGp mpuMensercs TepmuH "out" (binary digit — bit). B
rpyme w3 8 Gut ymenaercs 2° =256 IenbIx drce, Takas IPyIa MOMydHia HasBaHue Gaiir (byte).

OpHoro OaiiTa [OCTaTOYHO, YTOOBI 1aTh YHUKAIbHOE 8-OMTOBOE 3HAUCHHE KAXKJOH 3ariaBHOW M CTPOYHOIT OyKBE pycCKOTO U
JIATHHCKOTO ayi(haBUTOB, IM(ppaM, 3HAKaM IPETTHHAHUS X HEKOTOPEIM JIPYTHM CHMBOJIAM.

Hanbonee pacrpocTpaHeHHass TabIHIa KOAUPOBAHUS CHMBOJIOB 8-OMTOBBIM KomoM HasbiBaeTcsi ASCII (American Standart
Coding for Information Intercharge).

Ha opnoit MammHonucHoOW crpanuue ymemaercs okoio 2000 CHUMBOJIOB, CJl€IOBATENbHO, Ui €€ XpaHEHHs B INaMATH
Tpebyercs okoso 2000 Gaiir.

Korma cder mper Ha COTHM THICSY M MHJUIMOHBI OQiT, ONEpHpOBATh C TAKUMH YHCIAMH CTAHOBHTCA HeymnoOHO. ITosTomy
pa3paboTaHa cucTeMa GoJiee KPYITHBIX eIHHUL H3MEpeHUst 00beMOB HH(OpMaIMy, HanMeHbIIas eMHAIA U3MEPEHHsT HHPOPMAINH B
KoTopoii 1 Oaiir.

1 KGaiit = 1 024 6aitr mm 2'° (kmno6air),

1 M6aiir = 1 048 576 Gaiir mmn 2°° (Merabaiir),

1 D6aitr = 1 073 741 824 Gaitr umx 2°° (ruroGaitr),

1 T6aitr = 1 099 511 627 776 Gaiit umi 2* (repabaiir).

B 1mdpoBBIX BEMHCIUTENBHBIX MAaIIMHAX HWH(OPMAIWS 3alHCHIBACTCS B BHJAE UYUCIOBBIX KoJ0B (umcenm). Croco6
MpEJICTaBICHHS YHCEN IIOCPEACTBOM YHCIIOBBIX 3HAKOB (IH(p) Ha3bIBaeTCsA cHUcTeMOi cuncienus. [IpaBuna 3amucu u qedCcTBUH Hax
YHCJIaMU B CHCTEMAaX CUHCICHUS, NCTIONb3yeMbIX B IU(POBOH BBUHUCIUTEILHOW TEXHUKE, ONPENENIIIOT apH(METHIECKHE OCHOBBI
¢ possx OBM.

Paznnuaror 1Ba OCHOBHBIX BHZA CHCTEM CUHCICHHMS: HETO3HIMOHHBIE W NMO3HUIMOHHBIE. Helo3NIIMOHHbIE CHCTEMBI CUUCITCHHS
XapaKTepU3yIOTCsl TEM, YTO 3HAYCHHE YHCIIa, BRIPAXKaeMOE COBOKYITHOCTBIO LIU(P, ONPEACNAETCs TOJIbKO KOH(HUTrypanuel uppoBbIX
cHMBOJIOB. [IprMepoM HEMO3MIIMOHHON CHCTEMEI SBIISETCSl pUMCKas cucTeMa cuncieHus. Hanbonpmee pacpocTpaHeHHe Oy IHIH
MO3ULHOHHBIC CHCTEMBI CUHMCIICHUS, B KOTOPBIX 3HaUeHHUE JTI000# U PhI ONpesieNsieTcs He TOJIbKO KOH(Urypaluel ee CHMBOJIOB, HO
Y MECTOMOJIOKEHHEM — ITO3HIHei, KOTOpOoe OHA 3aHMMaeT B Ynciie. [Ipu 3TOM 1oj] OCHOBaHMEM ITO3HI[HOHHOM CHCTEMBI CIHUCICHUS ¢
MOHUMAETCsI KOJIMYECTBO PA3IMYHBIX U(P, UCIIOIB3YEMBIX JUTS NPECTAaBICHUs YUCTIA.

CPE/IH I1IO3HITHOHHBIX CUCTEM PA3/IHYAIOT O/JHOPOJAHBIE H CMEIIIAHHBIE CHCTEMBI
CYHCIEHHUA. B OTHOPOJHBIX CHCTEMAX KOJIHYECTBO JOIIYCTHUMBIX IJH®P JUIA BCEX ITO3HITHH
(PA3PA/IOB) YHCIIA OJHHAKOBO. OJHOPOJHOH IOSHIITHOHHOH CHCTEMOH SABJIAETCA OFIEITPHHATASA
JAECATHYHAA CHCTEMA CHUHCIIEHHUA (Q = 10), HCHIOJIB3YIOILIAA JUIA 3AITHCH YUCEI JECATH LITU®P OT 0
A0 9.

IIpumepoM cMemaHHONW CUCTEMBI CUMCIEHUS MOXKET CIIy’KUTh CUCTEMA OTCUETa BPEMEHHU, IlI€ B pa3psiax CEKyH.
W MHUHYT HCTIOJIb3YyeTCs o 60 rpamanui, B pa3psaaax 4acoB — 24 rpagaiiu 1 T.1I.

JIro60e neCTBUTENBHOE YNCIIO A, 3aIMCaHHOE B OJHOPOIHON TO3UIIMOHHON CUCTEME CUMCIICHHS KaK

A=a,a, a, ,..a10y,a_ja_y...a_,,,
MOXET OBITh PEACTAaBJICHO B BUAC CYMMBI CTECIICHHOI'O psAaa

A=a,q" +a, ,¢"" +..+a,q" +a0q0 +a g +ova g™, (@)
Ilie ¢ — OCHOBaHHE CHCTEMBI CUHCICHHS (¢ > = 2, LeJ0e MOJOKUTEIBHOE YUCIIO0); ¢; — WH(PBI CHCTEMBI CYHCIICHHUS C OCHOBAHHEM
q(a;=0,1,2, ..., qg—1);i—HoMmep (Bec) no3uimu (paspaaa) unucia. Moxer ObITh peann30BaHO OECKOHEYHOE MHOXECTBO PA3IHYHbBIX
CHCTEM CUHCIICHUS.

B BBIUMCIMTENBHBIX MalIMHAX B OCHOBHOM MCIOJb3YIOTCSA OAHOPOIHBIE IO3MLMOHHBIE CcHUCTeMbl. Kpome
necITHIHOW, B DBM HaxoIsT MIMpOKOE MPUMEHEHHE CHCTEMBI C OCHOBAHHEM ¢, SBISIONINMCS CTCIEHBIO Yncia 2, a
MMEHHO: JBOMYHAs1, BOCBMEPUYHAS U IIECTHAAUATEPUIHASI CUCTEMBI CUNUCIICHUS.

Hecamuunan cucmema cuucnenus. B coorserctBun ¢ (1) mo3unust nudpsl B YUCIE ONMpEENAeT CTENEHb YiCla C OCHOBAaHUEM
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10, Ha KoTOpOE 3Ta IHDpa yMHOXKaeTcst. Hanpumep, uncio 534,79 MOXKHO TPEICTABUTH KaKk
534,79 = 5,10%+3,10'+4,10°+7,107'+9,1072.

B oxgHOM paspsine MOKeT ObITh mpencraBieHo aecsaTh mudp: ot 0 go 9. [IpubasneHne equHULBI K cTapiieil undpe paspsaaa (k
muppe 9) o3HaUaeT TMEepeHOC €AWHHUIBI B CTApIIMK pa3psn, T.e. Jurl 3amucH uyucaa 10 m Gompmmx 4mcen TpeOyloTcs 1Ba U Ooee
paspsnoB. Yucio N = ¢" (rme ¢ — OCHOBaHHE CHCTEMBI; 7 — LEJI0€ MOJIOKUTEIBHOE YHCIIO) TPE/ICTABISACTCS B BUJC CAWHHUIIBI B
CTaplleM paspsaje ¢ nociaeqyromumy # Hynamu. Hanpumep, N = 10*= 10 000. Ao IIPABUJIO PACIIPOCTPAHAETCS Ha BCE OJHOPOIHBIE
TMMO3HMIITMOHHBIC CUCTCMBbI CHHUCJICHUA.

Hsouunas cucmema cuucnenusi. OCHOBaHHE CHCTEMBI ¢ = 2.

Jnst 3anmcu ncen ucnons3ytorest ase mudper: 0 u 1 (tadm. 1)

1 CoorBercTBHE IeCATHYHON U JBOMYHOH CHCTEM CUHCICHHSA

Jecatnynsie 0 1 2 3 4 5 6 7 8 9

JIBouuHbIE 0 1 10 | 11 100 101 110 111 1000 | 1001

Crapueii iudpoii paspsna seisercs 1. [Toaromy B nBonuHoit cucreme 1 + 1 = 10, Tak kak nprOaBieHHe eAUHUIIBI K CTapLIei
undpe 1aHHOTO pa3psaa JaeT EePEeHOC eUHUIIBI B CTAPIIHI pa3ps.
[Ipumep apupmMeTH4ecKrx ACHCTBUI B ABOMYHON CUCTEME CUNCIICHHS:

Crnoxenune Brruuranue VYMHOXEHUE
0+0=0 0-0=0 0-0=0
0+1=1 1-0=1 0-1=0
1+0=1 1-1=0 1-0=0
1+1=10 10-1=1 1-1=1

[Tpu BbIMOJIIHEHUH apUPMETHIECKUX JCHCTBUH B JBOMYHOIM CHCTEME CUUMCIECHHS ClielyeT NOMHHTb, YTO SIUHUIIA
ABJETCS CTapuied 3Hadameidl nudpoil IBOMYHOTO paspsiia. BEINONHAS B 3a7aHHOM paspsie BBIYMTaHUE M3 HYyJs
€AMHULBI, CIeNyeT 3aHATh €AUHMIly M3 CTapIlero 3HA4Yallero paspsja, B pe3ylbTaTe 4ero B MIAALIEM paspsie
00pa3yloTcs ABE €IMHULIBL, ¥ TOT1a BEIYUTATS.

OIIEPALIUA YMHOKEHUA CBOAHTCA K MHOI'OKPATHOMY C/IO’KEHHIO H C/IBHT'Y. IIPH
BBIITIOJIHEHHUU JIEJIEHUA HCIIO/IB3YIOTCA IIPABUJIA YMHOKEHUA U BBIYUTAHUA.

HAIIPUMEP:
Crnoxxenue Brrunranue YMHOXeHHEe Jenenue
1011001 100111 11011 101101190t
+ - x —1001 '
11101 1001 1001
1110110 11110 ~ 11011 1001
11011 — 1001
11110011 0000

Bocvmepuunas cucmema cuucnenusn. OcHoBaHUE cUcTeMBI g = 8. [ 3aIiCH YHCcel UCHonb3yeTcst Bocemb nudp ot 0 1o 7. B
CHJIy TOTO, YTO OCHOBaHME BOCBMEPUYHOM CHCTEMbI SBIAETCS TpeTbel CTEeNeHbI0 4YHcna 2, Uil TNPelNCTaBIeHHS OJHOTO
BOCBMEPHYHOTO pa3psiza TpeOyeTcss TpH 3HAUYalluX JBOMYHBEIX paspsna) (Tpuazna). IlepeBox umcen U3 IBOMYHOM CHCTEMBI YHCEN B
BOCBMEPHYHYI0 M HAa00OPOT OCYIIECTBIACTCA MO TpuajaM. Pa30ueHHe NBOMYHOrO 4YMCNA HA TPUAABl OCYLIECTBISIETCS BIEBO U
BIIPAaBO OT 3aIISITOH, OT/JEISIONIEH HeTyio 9acTh JHcna oT APOOHOI, Hanpumep:

11010 101,=32540,1101,= 0,644,
1100 101 011,111 01,=1453,724,
247,56g=10100 111,101 11,.

Ecnu xpaiiHue Tpuaabl OJMy4aroTCsl HEMOJHBIMU, TO OHU JAOTIOIHSIIOTCA HYJISAMHU.

Lllecmnaoyamupuunas cucmema cyucienus. OCHOBaHHE CUCTEMBI g = 2*=16. Jlns 3armcy uncen UCIIOJIb3YeTCs IIeCTHAALATD
mudp. M3 HUX mepBble necath — u3BecTHbIe MHUGPH OoT 0 10 9. B KadecTBe MOMONHHUTENBHBIX IMHU(GP HCHONB3YIOTCS 3arjiaBHBIC
naruHckue OykBol A, B, C, D, E u F. TlepeBon 4ncen U3 IBOUYHOI CUCTEMBI B IIECTHAALIATUPUYHYIO U OOPAaTHO OCYILIECTBIISETCS TI0
TETpaJiaM aHAJIOTHYHO TBOMYHO-BOCEMEPUYHOMY TIEPEBONY HANpumep:

3FA15=00111111 1010,,
100110 1101,111,=26D, Es.

HenouHble TeTpapl JOMONHSIOTCS HYJSIMU.

B pame cnygaeB s Oonee KOMIIAKTHOW 3amicd  yAoOHee TMOJB30BaThbCs HE JBOMYHBIM WM JIECATHYHBIM, a
IIECTHAALATHPHYHBIM MPEACTABICHUEM YHCEII.
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JOIT''NYECKHUE OCHOBBl ®’ YHKIHHUNOHHUPOBAHUSI KOMIOBIOTEPA

Jlocuxka — Hayka, U3ydarollasi TeXHUKY CYXICHHH U pacCyKAeHWi. Pa3mensl TOruku: MaTeMaTH4ecKkas JOTHKa, (popMajbHas
JIOTHKa, TUATEeKTHIecKas JIOTHKA.
Dopmanvrasn 102uxa — TUCUMILINHA, U3y4alolas 0COOEHHOCTH YEIOBEYECKHX CYXICHUH U PacCyKICHHH.

Mamemamuueckas noeuxa — MACIMILIMHA, H3Yy4YaoIIas TEXHUKY MaTeMaTHYECKH TOYHBIX TEOPHUI U I0Ka3aTENbCTB.

Juanexmuyeckas nocuka — JOTHKA, WU3ydYarollas 3aKOHOMEPHOCTH IPOLIECCOB, Pa3BUBAIOIIMXCS B NPHPOJE, OOLIECTBE M
[O3HAHUU.

Jlns onucaHust JOTMKH QYHKIIMOHAIBHBIX, alIAPATHBIX U MPOrPaMMHBIX cpeacTB DBM ucnonbsyercs anrebpa snoruku (bynesa
anrebpa), Ha3BaHHAs 10 UMEHH CO3JaTels.

OCHOBHBIC MOHSTHUS adre 6I)LIJIO THUKH

Bynesa anre6pa onepupyer ¢ JOrHYECKUMH NEPEMEHHBIMU, KOTOPBIE MOTYT MPUHUMATh 2 3HaueHus: 1 (McTUHHO) 1 0 (J0KHO).

Jloruueckue QyHKIUU

Jloeuueckou ¢yuxyueil nabopa f(x; ... x,) Ha3bIBaeTCsl QYHKIHS, apTyMEHTBI KOTOPOW MOTYT HPHHUMATh TOJBKO 2 3HAYCHHS —
HCTHHA WK J0Xb. OONacTh OmpeneseHus JIOTH4eckoil (YHKIMH KOHEYHa M 3aBUCHUT OT YHCIa BO3MOXKHBIX apryMeHToB. Jlrobas
noruyeckasi QyHKIUST MOXKET ObITh 33laHa C IIOMOLIBIO TAaONUIIBI HCTHHHOCTH, B JIEBOIl 4aCTH KOTOPOil 3alMCHIBAIOTCS BO3MOXKHBIE
3HAYEHUs apIyMEHTOB, a B IPABOH — COOTBETCTBYIOLIHME UM 3HAUCHUS (PyHKIIMH.

ITo CTpOE€HHUC Tabnu oI MCTHHHOCTH

1 He — mHBepcus — M3MEHEHHE 3HAUCHUs apryMeHTa Ha HpOTHBOMOJOXHOe. [Ipmbop, peamusyrommii 3Ty (yHKIHIO —
uHBepTOp. OH NMEeT OJMH BXOJ M OJMH BEIX0J. Ero m300paxeHne Ha cxeMax:

Bxon Brixon
0 1 (He HOJIB)
1 0 (He 0JI1H)
HE
cu ITackans CXeMOTEXHHK
a
! not _‘

2  Vnu — mU3BIOHKUHMS — JIOTHYECKoe cioxkeHue. IIpubop, peannsyrommii AU3bIOHKINIO, HAa3bIBACTCS "dJIeMEHT win'; Ha
cxeMax M300pakaercs CIeIYIOUIMM o0pa3oM:
Bxox 1 Bxon 2 Brixon
0 0 0 1
0 1 1
1 0 1
1 1 1
N
CHU [Tackanb Anrebpa | Cxemorex
JIOTUKH HHKaA
I or \% 1

3 U — KOHBIOHKIMS — JIOTHYecKoe yMHoxeHHe. [Ipubop, peanusyromuil KOHbIOHKIUIO, Ha3bIBAaeTCs "INIEMEHT U''; Ha cXeMax

H300pakaeTcs CIeIyIOMNUM 00pa3oM:

Bxox 1 Bxox 2 Brixon
0 0 0 &
0 1 0
1 0 0
1 1 1
4
CUu I[Tackanb Anrebpa | Cxemorex
JIOTUKHA HHKa
&& and A WA @ &
Ha ocHOBe 5THX NpOCTEHIIMX 3JIEMEHTOB CO3/AIOTCS CIIOXKHBIE HHTETPAIbHBIC CXEMbI, KOTOpPBIE HAXOMAAT MIMPOKOE

NPHMEHEHUE B PaHO3IEKTPOHHKE.

3aKkOHB anrebOpb NTOTUKH
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B anrebpe 1OrMKM BBHIMONHSIOTCS CIEAYIOIIME OCHOBHBIE 3aKOHBI, IO3BOJSIOMIME TPOHM3BOIUTH TOXKIECTBEHHBIE
npeoOpa3oBaHus JIOTHYECKUX BBIPAKEHHUH.

KomMMyTaTHBHBIE 3aKOHBI (TIEPEMECTUTETBHBIE):

XV Xy =Xy VX,

X| ® Xy = X) @ Xy.

AccolraTUBHBIE 3aKOHBI (COYEeTaTEIbHBIE):

XV (xy vx3)=(x; V)V X

xp e (xy 0x3) =(x; 0 x;) 03

JAucTpuOyTHBHBIE 3aKOHBI (pacrpeeIuTeIbHbIE):

x; ®(xy V X3) =X, X, V X ®X3 — IUCTPUOYTHBHOCTb KOHBOHKIIMM OTHOCHTEJIBHO JU3BIOHKIINH,

X Vv (xy 0x3) =(x; vxy)e(x] Vx;3) — AUCTPUOYTHUBHOCT AU3BIOHKIMH OTHOCUTEIEHO KOHBIOHKIINH.

[IpaBuna ne Moprana (Teopema ABOMCTBEHHOCTH):

Xp VX = Z ° x_za

X| ® Xy = X V X,.

[IpaBuia onepanuii ¢ koHcTaHTaMu O 1 1 (CBOHCTBA KOHCTAHT):
0=11=0,

xel=x,x00=0,

xvO0=x,xvl1l=1.

[IpaBuna onepanuii nepeMeHHOM ¢ ee HHBEpCHei:
xVx= 1,

xox=0.

3aKOH IOTJIOMIEHHS:

x; v (x 0xy) =x,

xpo(x vxy) =x.

3aKoH CKJIEUBaHUA

X% VNG =X

3aKOH UAEMITIOTEHTHOCTH (TaBTOJIOTHH):

XV X=X

xex=x.
3aKoH JBOWHOTO OTPHULIAHUS:

X =X.
3akoH npoTuBopedus: x @ x = 0.

3aKOH MCKIIFOYAOLIEro TPeThero: x v x = 1.

YnpomeHnue JOrMm4YecKHUX BbpaxeHHii

Tycts nana normaeckast Gyrkmms (X1, X, X3) = X1X5X3 VX[ XpX3 VX[ XpX3 =

ITpumenuM K Hel

PacIpeIeUTeNbHbII 3aKOH U TONYquM:

=x1(XX3 V XoX3 V X3X3) =

3aKOH CKJIEMBaHHs

=x1(X; V xpx3) =

pacnpeaenuTeIbHbIN 3aKOH

=x(( v x) (%3 v x3)) =

3aKOH HCKIIOYAIONIETO TPETHETO

=x1(1(x; v x3)) =

CBOMCTBO KOHCTAaHT

=x(X V x3).

ITocne yl‘lpOLueHl/Iﬂ, KaK l‘lpaBI/mO, nonyqaeTCﬂ KOM6I/IHaLU/I$[ N3 3KBHUBAJICHTHBIX BblCKaf}bIBaHI/H\;I, B KOTOple JJICMCHTBI HC
TIOBTOPSIOTCSL.

2 TEXHHUYECKHUE U TIPOTPAMMHBIE CPEJICTBA
PEAJIN3ALIMU UH®OPMAILIMOHHBIX NTPOLECCOB

AnnapaTHoe obecmeueHnue NEepCOHAJTBPHOI0O KOMIBIHOTEpPA
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Jns QyHKIMOHMPOBaHUS KOMITbIOTEpa HeoOXoauMo /Ba Buia obecreueHus. OTo — anmaparHoe obecniedenue (hardware) n
nporpaMMHOe obecrieueHue (software).

PaccMOTpHM anmapatHyio 9acTh IEPCOHAIBHOTO KOMITBIOTEpPA.

Omna cocrout u3:

1 IIpoueccopa, BBIMOJIHAIOLIErO yIPaBICHHE KOMIIBIOTEPOM;

2 KnaBuatypsl, N03BOJAIOLIEH BBOJUTH CUMBOJIBI B KOMIIBIOTEP. DTO YCTPOICTBO BBOJA;

3 MoHnuTopa, ciryxaiero s H300pakeHHs1 TEKCTOB U rpaduieckoil HHGOpMaINK — yCTPOHCTBO BBIBOJA;

4 Hakomnwutenei (IMCKOBOAOB) IJIs TMOKMX MArHHTHBIX [MCKOB; HAKOMHUTENEH Ha JKECTKHMX MArHUTHBIX JHCKaX, HIN
BHHYECTEpA.

KpomMe TOro, K mepcoHalIbHBIM KOMIBIOTEpPAM MOTYT MOAKIIOYAThCA: npunmep (IUisl BbIBOJA rpad)MYecKod M TEKCTOBOM
nHpopManun); meiuib (YCTPOHCTBO, obecreunBaroliee BBOJ HHPOPMALUKM B KOMIBIOTEp); cKaHep (YCTPOWCTBO IUIS CUMTHIBAHUS
rpaduyeckoil U TeKcTOBO#H HH(opManun); cemesoi adanmep (IaeT BO3MOXHOCTh MOJAKIIOYHTH IEPCOHAIBHBI KOMIBIOTEP B
JIOKaJbHYI0 WM TIIO0ANbHYIO CeTh); cmpumep (YCTPOHCTBO Uil OBICTPOrO XpaHeHWs Bcel HMH(pOpMAlMM, HaxXopslueics Ha
BUHUECTEpE); rpadMuecKuii TIaHIIeT (U1 BBOAA KOHTYPHBIX H300paXeHUil ); niommep (U1 BBIBOJA YepTexel Ha Oymary).

[TpuBeaem OIOK-CXeMy CHCTEMHOTO 0JI0Ka KOMITBIOTEPA, N300paKeHHYIO Ha puc. 1.

—| Knasuarypa |

/i Bm—x'-lecmpl

—| JluckoBon |

Monurop| | JlononHurenbHbIe YerpoticTa NOITFOUYECHHUS Yepe3 OPThI
yCTpoMCTBA (Anarrrep opToB)

Puc.1 Biok-cxema cuCTeMHOro 0J10Ka
OII — oneparuBHas namaTh, KK — koHTpOIep knaBuatypsr; AM — agantep Mmonutopa; KV — xoHTpoiep
JIOTIOJIHUTEBHBIX ycTpoicTB; All — aganTepsl mopToB;
KJI — koHTpOJIIIEpBI JUCKOBOIOB

KoHTponneps u muHa

Jnst Toro, 9TOOB! MEPCOHANBHBIN KOMIBIOTEP MOT paboTaTh, HEOOXOAUMO, YTOOBI B €TO ONEPAaTUBHOW MaMATH HaXOAWJIAch
IporpaMMa | JaHHBIE, U MEXTy HUMH mpoucxoauit ooMeH. [Ipn pabore mporpamMmsl 9acTo OblBaeT HEOOXOJUM BBOJ MH(POPMALUH
OT TIOJIL30BATelIsl WM BBIBOJ €€ Ha JKpaH. Takolf 0OMEH Ha3bIBAaeTCS BBOJOM — BEIBOJOM. JJIs €T0 OCYIIECTBICHHS MMEIOTCS J1Ba
MPOMEKYTOUHBIX 3BEHA:

1 Jlnma xaxgoro BHemmHero ycrpodictBa I[IK wmmeercss smexTpoHHast cxema, KOTopas WM ympaeiseT. Ee HasbBaloT
KOHTPOJIIEPOM I aJJaliTEPOM.

2 Bce KOHTpOIUIEpHI MM aJanTephl B3aUMOJECHCTBYIOT ¢ MHKPOIPOIIECCOPOM U ONEPAaTHBHOM NMaMATHIO Yepe3 CHCTEMHYIO
MarucTpaib IMepefaddl JaHHEIX, KOTOPYIO Ha3bIBalOT MHHON. CHCTeMHas IIMHA SBISIETCS KaHAJIOM COEIMHEHUS] MHKPOIpOIeccopa,
OTIepaTUBHOMN IaMSATH U HHTETPAIBHEIX YCTPOHCTB (puc. 2). Pusmdecky MyHa HAXOUTCS Ha MaTepPUHCKOHN TIIaTe.

TTepudepwuiinoe ycTpoicTBO

[IInHa gaHHBIX

LlenTpanbHblii B oI
MHUKpOIIPOIECCOP

IlIuna anpeca

Puc. 2 Illuna 1aHHBIX M IMHA aJpeca

Jlnst oOMeHa JTaHHBIMHM C TIAMATBIO W YCTPOMCTBaMM BBOJa — BBIBOJA CIYXKaT pa3Hble KOMIIOHEHTHI MIMHEL B3aHMMOJEHCTBHE
MHUKpOTpoLeccopa ¢ nepudepuilHpIMU yCTPOHCTBAMU MIET 4epe3 LIMHY AAHHBIX, a aJpecalys HaMATH IPOMCXOAUT IPU TTOMOIIH
MINHEI aJ[peca.

[llnna nepconanbHoro kommstotepa IBM PC XT Obuta 8-paspsannoii. 3arem ¢upma IBM PC AT BBena cranpgapr 16-
paspsagHoil muHsl ISA. Bee IBM — coBmecTHMBIE KOMIBIOTEPHI epeHuMany ctanaapt ISA. B 1987 r. nosBunace 32-x paspsaHas
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muHa it IBM PS/2 |, ona HaspiBanack MCA. Dra muHa Obl1a HecoBMecTHMa co crtanaaptHoit — ISA. B 1989 rony mosiBunack
HoBas 32-x paspspHas muHa EISA, coBmectuMmas ¢ ISA. B Hacrosmee Bpems pa3BHBacTCs KOHIEHIMA JOKAIbHOMN HIMHBI,
TMOBBILIAIONIEH OBICTPOIEHCTBHE 32 CUET YCTAHOBKH K Hel TononHuTeapHOM muHbl. Ceifyac camblii momynsipHblid crangapt — PCI (64
paspsina). AGP-Buneo muHa paboTaeT Ha 4acTOTE MpoIeccopa.

IHenTpanpHbBl# MUKpPpOTpPOIECCOD

[To oxHOMY Ha3BaHMIO MHKPOIIPOLECCOPA MOXHO COCTaBUTh MHPEICTABICHHE O TOM, K KAaKOMy Kiaccy o0OpymoBaHUS
MPUHAUISKUT KOMITBbIoTep (Tabdm. 2).

Paspsiovr — KonnuecTBO BHYTPEHHHX OWTOBBIX Pa3psiiOB SBJIAETCS OJHUM M3 BOXHEHIIMX (AKTOPOB MPOU3BOAUTEIBLHOCTH
MHKPOIPOIIECCOopa.

Humepdgheiic ¢ cucmemnoii wunoti. KomdecTBo pa3psaoB uHTepdeiica ¢ NIMHOM AaHHBIX BIHUseT Ha 3((EKTHBHOCTH 0OMeHa
JaHHBIX C BHEMIHNMH YycTpolcTBamH. OT pa3psIHOCTH aJpecHOro HHTepdelica HampsAMyI0 3aBHCHT MAaKCHMaJbHBI 00BbeM
aZipecyeMoil ONepaTUBHON MaMsTH.

Taxkmosas uyacmoma. HeobXoanma i CHHXPOHH3ALMH PabOTHI YCTPOWCTB KOMIIbIOTEpa. BiHseT Ha CKOpPOCTh pabOThI
MHUKPOIIpOIIeccopa.

Aopecayus namamu. KonndecTBo aapecyeMoil maMsITH PaBHSAETCS 2-M B CTEHCHH Pa3psiIHOCTH aIPECHOM IIHHBIL.

OnepaTuBHas MaMATh

TTamste IBM PC cocrout u3: O3Y(RAM) u [I3Y(ROM). RAM noctynHa Kak Juist YTeHHs, Tak u Ui 3anucH. [Ipumensercs
JUISL XpaHEHHs BBIIOJIHAEMBIX B TEKYIIMH MOMEHT IpOrpaMM H HCIIOIb3YEMBIX MMH JaHHBIX. Ha COBpEMEHHBIX INepCOHATBHBIX
KOMIIBIOTEPAX JOJDKHO OBITh He MeHee 16 Mb RAM , nHave nepcoHaNbHBIA KOMITBIOTEp CIHIIKOM OBICTpO ycrapeeT. s muHs! ISA
HEBO3MOXKHO YCTaHOBHUTH Oonee 16 Mb mamsiti. BaxkHOI XapakTepHCTHKON ONEpaTHBHOMN IAaMSATH SBISETCS BPeMs BEIOOPKH. OJTa
BEIIMYMHA HM3MEpsIeTCS B HAHOCEKYHIAaX M 0003Ha9aeT MHUHUMAIIBHBIA IMPOMEXYTOK BPEMEHH, depe3 KOTOPBIH MHKpPOIPOIECCOp
MOXET OOPATHTBCS K OTIEPATHBHON MaMsATH. (Ta0. 2).

2 Ilpoueccops! ¢pupmbl Intel

Mopens Paspsiet Wnrtepdetic TakToBas Anpecanu
gactota, MHz S TTAMSITH
azpec JTAHHBIE

8086 16 20 16 5,8,10 1M6
8086 16 20 8 5,8 1M6
80 286 16 24 16 8,10, 12 16M6
80 386 DX 32 32 32 10, 20, 25, 33 4M6
80386 SX 32 24 16 25, 33,50 16M6
486 DX 32 32 32 16, 20, 25, 33 4M6
486 SX 32 32 32 50, 66 4M6
486 DX2 32 32 32 75,100 4M6
486 DX4 32 32 32 60, 66, 50, 100 4M6
Pentium 64 32 32 60 ... 200 4M6
Pentium Pro 64 32 32 150 ... 4M6
Pentium II 64 32 32 233 ...450 4M6
Pentium II1 64 32 32 450 ... 4M6

K> OTAMMAT Db

s ITK, y kotopsix yactota Oonbie 28 MI'n, HeoOXxoanmMo obecrneunTsh OBICTPBIH AOCTYH K ONEPaTHBHON MaMsATH, YTOOBI HE
NpoCTanuBall MUKpoIponeccop. I 3TOro KOMIBIOTEPbl MOTYT OCHAIATBCS CBEPX OBICTPOH MaMATHIO OTHOCHUTENIBHO HEOOJBIIOTO
obbsema (00b14HO OoT 64 — 256 K6), B KOTOpO# XpaHATCS Hambosiee 4acTO MCIONb3YyeMble y4acTKH omepaTthBHOH mamsatu. KOIII
MaMATh PAcHoJIaraeTcs MeXIy MHKPOIPOIECCOPOM M onepaTHBHOW mamsaTbio. [Ipm oOpallieHMH MHUKpOIpoueccopa K HaMATH C
HavaJia IPOU3BOANTCS MOMCK HYKHBIX JaHHbIX B KOIII mamsTu.

MoHuToOpBH

[IpenHa3HaueHsl 1711 BBIBOJA HA 3KpPaH TEKCTOBOW M Tpaduueckodl mHpopmauuu. Moryr paboTaTh B IBYX PEXHMaXx:
TEKCTOBOM M TpadHIECKOM.

Texcmosbiii pesxcum: DKpaH MOHATOPA YCIOBHO pa30MBaeTCs HA OT/CNBbHBIE YUaCTKH — 3HaKOMecTa. Hare Bcero 31o 25 CTpok
no 80 cumBoiOB. Ha IIBETHBIX MOHHTOpPAX, KQKAOMY 3HAKOMECTY COOTBETCTBYET CBOM IBeT ()OoHA M CBOM IBeT cuMBoia. CTpyKTypa
Gaifta arpu0yTa cMMBOJIa IpHBeAeHA Ha puc. 3. 3nech Mimaamue 4 6ura (0-3) onmpenensioT nBeT cUMBOJIA, IpudeM OuTh! 0-2 1BeT, a
3 — uHTeHCHBHOCTSH IBeTa. Crapime detsipe Oura (4-7) omnpenensror uBeT ¢poHa: 4-6 — nBeT (oHa, a 7 — IPU3HAK MEPIIaHHUS.

7 6 5 4 3 2 1 0

Puc. 3 Crpykrypa Gaiita arpudyTa cumMBoIIa
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TTockonbKy LBETHOW WICIUICH WMEET TPU OCHOBHBIX IBeTa (KPacHBIM, 3€JEHBIA W CHHUI), TO JUIA ONpPEIeNCHHS IBEeTa
OTBOJIATCS TpU OUTa:

000 — yepnsbrit mBet (049); 1000 — TemMHO-cepbIit (81¢);
001 — cunnit uet (1,0); 1001 — spxo-curuii (9,0);
010 — 3enensIit uBeT (2,0); 1010 — sipro-3enensiid (101¢);
011 — romy6oii uBer (310); 1011 — sipko-romy6oii (1144);
100 — kpacHsIi 1BET (410); 1100 — po3ossrii (12);

101 — ¢puonerossrit uBet (51¢); 1101 — cupenessiit (1319);
110 — xopuaHeBBIi LBET (61¢); 1110 — xenreiid (1444);

111 — cBetno-cepsrit 1BeT (74¢); 1111 — 6emsrit (150).

I'paghuneckuii pescum TpeHA3HAYEH JUTS BHIBOZIA HA SKPaH rpahvKoB PHCYHKOB U T.1. Haamucn 31eck MOTYT MMETh TIPOU3BOJIBHEIN
pa3mep OykB. B rpadudueckom pexmMe 3KpaH MOHHTOpPAa COCTOMT M3 TOYEK WIIM MHKCETIeH, KOTOPHIH MOXET ObITh I[BETHBIM.
KommaecTBo mmkceneil 3aBHCHT OT THHa MOHHTOpa. B rpadmueckoM pexnme ISl TPEACTABICHHS MHKCEIS MOXET ObITh
HCIIONB30BAaHO Pa3HOE KOJMYECTBO BUACOMAMSITH B 3aBUCHMOCTH OT THIIa afanTepa U BEIOPaHHOTO BHAcopexuMa. [Iukcens Moxer
OBITh NIPE/ICTABIICH OJHUM, IBYMSI, YETHIPHMS I BOCEMBIO OMTaMH.

I'pacduaecknii pexxuM MOHHTOpA 3aBHCHT OT THUIIA afanTepa, paboTa KOTOPOTO MOAJEPKUBAETCS CIEHAILHOW MpOrpaMMOoi,
Ha3bIBaeMoH JIpaiiBepoM. THITBI aganTepoB U COOTBETCTBYIOIINX UM JpaiiBEpOB IPHUBEICHEI B TabI. 3.

3 JlpaiiBepbl U aganTepbl MOHMUTOPOB

MAX
AnanTep Jpaiisep MAX pazpemienne KOJI-BO
LIBETOB
IBM CGA, MCGA CGA.BGI 640 x 480 256
IBM EGA, VGA EGAVGA.BGI 640 x 480 16
Hercules MOHOXpOMHBIH HERC.BGI 720 x 348 2
AT&T 6300 (400 ctpox) | ATT.BGI 640 x 400 2
IBM 8514 IBM8514.BGI 1024 x 868 256

MarsuTHBIC HOCUTEJIHU M HAKOTMUTECAH

OcHoBHBIME HOcHTENSIMU HH(popMary IBM PC-coBMECTHMBIX KOMITBIOTEPOB SIBIISIOTCS. MATHUTHBIE JIVICKH.

Hau6Gonee mmpoxo wucnoms3ytorcst xkectkue aucku (hard disk drive — HDD), mmm BuHuecTepbl, 6e3 KOTOPBIX TPYAHO
npencraBuTh coBpeMeHHsIH [IK. XKecTkne quckn 00pI9HO OBIBAIOT HECHEMHBIMIL.

@dusnuecky KECTKHH IHUCK MpecTaBiIseT co00H HECKOIBbKO AMCKOB M3 TBEPAOTO MaTepHana (aJIOMHHHUH WM, B MOCIIETHEE
BpeMs, TBEpJbIe BHIBI CTEKIIA) ¢ 00mIeil OChIO0 BpalleHHs, Ha KOTOpPble HAHECEH MAarHUTHBIA cioi. Kaxoit cropoHe Kakaoro qucka
COOTBETCTBYET MarHUTHAs TOJIOBKA, KOTOpas MOKET IepeMeIaTsCs Mo paguycy aucka. CTOpoHa KaXIOro AWCKA pa3jelieHa Ha
KOHIIEHTPHYECKHE TOPOKKH — MIIIHHAPHI (10 1024 nopoxek Ha MarHUTHYIO TONOBKY). Kaxnas nopoka pasjeneHa Ha cekTopa (Ha
cTapeIX 17 ceKTopoB, Ha HOBBIX 63 cexropa). st Gomblreii Ha/IeXKHOCTH KECTKHE AUCKH BBINOIHSAIOT H30JIMPOBAHHBIMH OT BHEIITHEH
Cpersl.

B mocnennee Bpemsl m3-3a yBENMUYEHHS INIOTHOCTH 3alMCH MPOU3BOAMTENSIM JKECTKHMX MAarHHTHBIX JWCKOB CTajlo MEIIaTh
orpannyenue B 1024 10poXkKH Ha TOJOBKY. B pesynbrare sToro 0611 co3nan cranaapt LBA, xoropsrit "oomansBaet" T1K,
MepeBo/s JIMIIHIE JOPOXKKH Ha HECYIIECTBYIOIINE CTOPOHBI. B pesynbrare stux neiictuit [IK cumraer, 4to auck mmeer Ooubiie
TOJIOBOK.

OueHb CyIIEeCTBEHHBIM MOKET OKa3aThCsl THH MHTep(elica KeCTKOro Jucka. B HacTosmiee BpeMsl IIUPOKO PacHpOCTPAHEHBI
IBa BUJa HHTEpdeiicoB:

IDE-Integrated Drive Electronics (on ke ATA) n SCSI (Small Computer System Interface).

Knaccuueckuit IDE mMeeT nBa OCHOBHBIX OTpaHMYEHHS — IO O00BEMY JHCKa (0,5 T'6aliT) ¥ MO KOJHUYECTBY
YCTaHaBIMBAEMBIX JIHCKOB (2 IHCKa).

B nacrosmee Bpemst ucnonb3yercs ctanaapt EIDE (ATA-2), B KOTOPOM IepBOe OTpaHWYEHHE YCTPAHEHO ITyTEM IPHHSITHUS
craugapra LBA, a KonmuecTBO IHCKOB, KOTOPBIE MOXHO IOJKIIOYHTH, YBENHMUYEHO IO YeThIpeX. [JaBHBIM JOCTOMHCTBOM
uaTepdeiica IDE sgBmstieTcs ero HeBBICOKAs CTOMMOCTH, KaK JUCKOB, TaK M KOHTPOJUIEPOB (B mociexHux monensx IIK koHTpomep
yCTaHaBJIMBAETCS MPSIMO Ha MaTEPHHCKOM IIIaTe).

SCSI sBnsieTcst yHUBEPCAJIBHBIM BBICOKOIIPOM3BOAUTENBHEIM HHTepdeiicoM mas ycTpoiicTB pasnuuaHoro THma. Ero
Moandukanuyu Hocat HazBaHus SCSI-2, Wide SCSI. Qucku ¢ untepgeiicamu SCSI UMEIOT BBICOKYIO CKOPOCTH, HO M HX CTOMMOCTD
ropasJio BHIIIE, 4eM y IucKoB ¢ uHTepdeiicom IDE.

W3BecTHBIME POU3BOANTEISIMH XKECTKUX JUCKOB SIBISIOTCS Takue GupMbl, kak Seagate, Quantum, Conner, Western Digital.

Jns mepenoca HeOombmux 00beMoB mHpopMaruu ¢ oxHoro IIK Ha nmpyrodt mcmomb3yrotcs rudOkue aucku. [Tostomy IIK
JIOJDKEH UMETh, T10 MEHBIIEH Mepe, OJMH JUCKOBO ISl PA0OTHI C IUCKETaMH.

Hcnionp3yroTcs AUCKETHI ABYX pa3MmepoB: 5,25 mioiiMa (IOCTETIEHHO BBIXOAAT M3 yIoTpeOieHwms ), u Oojiee pacipocTpaHeHHAs
IHCcKeTa 3,5 mroima.

DS/DD DS/HD
525  360Kb 1,2 Mb
35  720Kb 1,44Mb 2,88 Mb

Z[.HSI YTEHUSA-3AIIMCH THOKUX JUCKOB CJIy’KaT BHCIIHHMC MAarHMTHBIC HAKOMNMUTEIHW, HA3bIBA€MbIC JUCKOBOJAMMU. Z[I/ICKOBOIII)I
BBICOKOH IIOTHOCTH MOTyT pa60TaTI) U C JTUCKCTaMH HBOﬁHOﬁ IIJIOTHOCTH.

HduckoBons CD-ROM

BepHyTbcs B kaTanor y4ebH1KoB
http://y4e6Hunkn.nHcpopm2000.pdp/uchebniki.shtml



Y3HanTe CTOMMOCTb HanucaHus CTyAeH4Yeckon paboTbl Ha 3akas
http://y4ebHukn.mHdpopm2000.pd/napisat-diplom.shtml

Hanbonee pacmpoctpaHeHsl AUCKOBOABI "Tosbko st ureHus" -CD-ROM, ncnonp3yromue TexHONOruio mudpoBoi 3ammcH,
n3BecTHOH mo ayamo-CD (c momompio sasepHoro iyda). bmaromaps stomy CD o6magaior GonbInoifl cKOpoCThIO pabOTHI U
Ype3BBYAHON eMKOCTBIO OKosto 600 Moaiir.

B nocnennee Bpems CD-ROM oueHb NOMYJISIPHBI — HA HUX TOCTABIIAIOTCS NPOrPaMMBbI U IaHHbIE, UMEIOIIHe O0NbIIoil 00beM.
Kpome toro, CD-a1cKoBOibI HO3BOJISIOT MIPOUTPBIBATE 00bI4HbBIE aynno-CD.

MunnmaneHasi CKopocTh nepenadn AanHbix 1t CD-auckoBomoB — 150 K6/c. Beimyckarot auckoBossl ¢ 2, 4, 6, 8, 10 kpaTHbIM
yBenuueHueM ckopoctu. CD-auckoBoab! ucnonbs3ytoT narepdeiice Enhanced IDE u SCSI.

CMOSmamMsaATs W mMpoOTpaMMa Setup

Jns xpanenus nHpopmaruu 06 00OpyIOBaHMM, a TAKKEe O TEKyIIEH JaTe M BPEMEHH HCIOJb3yeTCs CIEeLHATM3UPOBAHHAS
MUKpOCXeMa, cojiepkaiias Taiimep u 64 6aifTa mamsaTH ¢ HU3KUM MOTpeblieHneM 3Heprun. B BeikmouenHOM coctostHuu 11K, CMOS
MaMsTh TUTAETCS 0 aKKYMYJIATOPa, YCTAHOBIEHHOTO HAa MAaTEPUHCKOM TiaTe.

st pabotsl ¢ copepxumbiM CMOS mamst, T.e. 1uisl ©3MeHeHUH UM (opmManuu 06 000pyI0BaHKH, CYILIECTBYET 3alliCaHHAas B
13V, cnenuanbHas nporpamma — Setup. IIporpammy Setup MOXHO BbI3BaTh HaxKaTueM KiaBuinu <Del> npu nepesarpyske I1K.

IIpuntepsn

Kax IpaBuIO, NPUMEHAIOTCA IPUHTEPHI CICAYIOIINX TUIIOB: MAaTPUYHBIC, JIa3€PHBIC, CprﬁHble.

Mampuuneie. TIpUHIMI TIeYaTH: TeYaTaollas TOJIOBKA COACPIKUT PNl TOHKMX METAUIMYECKMX CTep)KHEH WM uroyok. B
JICIICBBIX NPHHTEpax — 9 uroiok. B Gosee moporux MaTpuyHbIX npuHTepax — 24 wnmu 48 uromok. KauectBa medaTw MOXHO
JOCTHTHYTh YBEIIMYEHHEM KOJIMYeCTBAa INpPOXoJoB. bosee ObicTpas meuarh oOecneumBaeTcs NPUHTEPOM ¢ 24-mMsa wmm 48-mu
MTOJIKAMH.

Cmpyiinvie. 300paxenue popMUpyeTcss MHKPO KaIUIIMHU CIIEHUAIBHBIX YEPHUI, BbIyBaeMbIX Ha OyMary U3 comer.

Jlaszepnvie. 1o Keceporpadusi, 300paxkeHne MePeHOCUTCsT Ha Oymary co clienMaibHOro O6apadaHa, K KOTOPOMY JIEKTPHICCKH
NPUTATUBAIOTCS YaCTHYKU Kpacku. bapaban aiexTpusyercs ¢ IOMOIIBIO Jla3epa M0 KOMaH/aM KOMIIBIOTepa.

HporpaMMHoe obecmeueHnue NeEpCOHAIBHOI0O KOMIOBIHTEDaA

ITporpammsl, pabortaromue Ha [TK MOXHO pa3aenuTs Ha 3 KaTeropuu:

1 Ilpuknaaxsle nporpamMMsl (0OecreduBarOIIie BBIIOJIHEHHE IOJB30BaTENEM Pa3IMYHbIX paboT, TO €CTh PEAaKTHPOBaHHE
TEKCTOB, IOCTPOEHUE YEPTEXEH, U TaK Jajee).

2 CucreMHbIE IPOTPAaMMBI, BBIIOJIHAIOLINE Pa3InyHble QYHKINH (IPOBEpKa paboTOCIIOCOOHOCTH Y3JI0B KOMIIBIOTEPA).

3 HMHcTpyMeHTanbHas cucTeMa (oOecTieunBaroliasi co3iaHue HoBbIX mporpamm s [1K).

Bropas yacTs mocobus nocpsIieHa NoApoOOHOMY OITMCAHHIO JAHHOTO pa3iena.

OHepaIII/IOHHI)Ie CUHCTCMBI

K CHUCTEMHBIM nporpaMmaM OTHOCATCA Ol'[epa]_II/IOHHble CHUCTCMBI. 9TO CHUCTEMHas nporpaMma, KOTOpaH 3arpy>1<aeTc;I le/l
BKJIIOUSHUH KoMmbioTepa. OHa OCYILIECTBIISAET TUANOr C Mojb3oBaTeneM, ynpasnenue [1K, ero pecypcamu, 3amyckaer nporpamMMsl Ha
BBINTOJIHEHHE, 00ecreYrBaeT 1MoJIb30BaTelio yIoOHbIi uHTepdeiic. Hanbonee momymsipHbIME ONEPalMOHHBIMI CHCTEMaMHU CETOJIHS
spisiiorcsi: MS DOS; PC DOS; DR DOS - onHOmoJb30BaTeNbCKUE CHUCTEMBI, CPEIM MHOTOIMOJIB30BAaTENbCKUX Hauboee
nomyssapasl: UNIX; OS/2; WINDOWS; WINDOWS NT; LINUX. Omucanue MHOTOMOJB30BATEIbCKUX CHCTEM U paboTa B HUX
IPUBE/ICHBI BO BTOPOM YacTH TTOCOOHS.

OcHoBHBIEe vacTu DOS.

1 bBasoBas cucrema BBoza-BbiBoaa (BIOS) naxonsres B [13VY, saBnsercs BCTPOSHHON B KOMITBIOTED.

Ha3naueHue: YHUBepCalbHBIE YCIYTH BBOZa-BbIBOJA. TecTHpoBaHHME (YHKIHMOHMPOBaHMS KoMIbloTepa. IIpoBepka paboOThI
MaMsATH U YCTPOUCTB KOMIIBIOTEpA NPU €r0 BKIIOYEHHH. BBI30B 3arpy3unKa onepaTHBHON CUCTEMBI.

2 3arpy34uK ONeparMoHHOM CHCTEMBI — 3TO KOPOTKas MporpaMMa HaxoJsIascsl B IEPBOM CEKTOPE 3arpy304HON AUCKETHI.

Haznauyenne: CunThIBaeT B aMsTh J[Ba MOYJIsl ONEPAI[MOHHOM CHCTEMBI.

3 Huckossie daitner: 10.SYS, MSDOS.SYS, IBMBIO.COM, IBMDOS.COM, DRBIO.SYS, DRDOS.SYS 3arpyxarorcs B
MaMsATh U OCTAIOTCS TaM TOCTOSTHHO.

Haznayenne: 10.SYS — nomomnenne Kk 6as3oBoit cucreme BBoJa-BeiBoAa. MSDOS.SYS- peannsyer OCHOBHBIE
BBICOKOYpOBHEBBIE yciuyru DOS.

4 Komanansiii npoueccop DOS Haxoautes B quckoBoM daitne COMMAND.COM.

Hasnauenue: O6pabaTeiBacT KOMaH/1bl BBOJMMBIE II0JIb30BATENIEM.

5 Buemmue komanap1 DOS — nporpaMMbl TOCTaBIIsIEMbIE € ONIEPALIMOHHON CHCTEMOIH.

6 JlpaiiBepsl yCTpOHCTB.

Hasnauenue: OGecrieynBarOT 00CIyKMBaHHE HOBBIX MJIM HECTAHJIAPTHOE MCIIONB30BAHME UMEIOIIUXCS YCTPOMCTB. JlpaiiBepsl,
3arpy)xaemsle B TaMsATh KOMIbIOTepa, yka3biBatoTcst B daiiine CONFIG.SYS.

3arpyska DOS

1 CuurbiBaeTcs 3arpy3urK orepaloHHON cucTeMsl, Haxoasmmiics B BOOT cexrope.

2 OH cuMTBIBaET B MAMATH MOJYIIM OTEPAIMOHHON CHCTEMBI U TIEPEIAET UM YTIPABJICHHUE.

3 CuutbiBaercst koHpurypamus cucteMs! u3 ¢aiina CONFIG.SYS. B cooTBeTCTBUH C yKa3aHUSIMHU, COICPIKALIMMHUCS B 3TOM
(aiine, 3arpyxarorcs ApaiBepbl yCTPONUCTB U yCTAHABINBAIOTCS MapaMeTPhl ONEPAHOHHON CHCTEMBI.

4 Ywuraercsa xoManaubIi nmporeccop COMMAND.COM u nepenaetcs eMy ylnpaBJieHHeE.

BepHyTbcs B kaTanor y4ebH1KoB
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5 Komangnslit npoueccop BbimosHsier koMananbiii daitn AUTOEXEC.BAT. B ¢aiine ykasbiBaeTcsi KOMaHIbI U
IPOTPaMMBI, BBIIOJHAEMbIE ITPU KAKIOM 3aIlyCKe KOMIIBIOTEPA.
6 Ilporuecc 3arpy3Kky 3aKaHYMBAETCs U CHCTEMa BBIIACT MPUIJIAIICHHe, COOOMIast U MOKa3bIBasi, YTO OHA FOTOBA K MPHEMY.

Pab6ortac dpatimamu B DOS

Co3zaaHne TeKCTOBBIX (haiIIoB:
komanza C:\ copy.con ums ¢aiina (ecan et obonouku (NC, VC, DN...)).

VIAJTEHHE ®AHTOB: KOMAH/IA DEL *.BAK
IlepenmenoBanue ¢aiioB: ren (rename) ctapoe UMs Qaiiaa mpobes HoBoe UMs (aiiia.
Konuposanue ¢aiinos: copy , copy.prn nms ¢aiina.
Boccranonenue ynaneHHbIX (aiios: unerase.

Pab6oTra c kaTajmoramm:

cd — U3MEHEeHHE TeKYIIEero KaTauora.
dir — npocMoTp Karasora.

md — co3gaHue Karajora.

rd — yHMYTOXXEHHE KaTauora.

3 MOJEJIM PEHIEHUS @ YHKIIMOHAJIBHBIX U
BBIYUCJ/IMTEJIBHBIX 3AJIAY

OCHOBHBIE MTOHATHSA H oOonpenceiaeHU

Mooenuposanue onun u3 HauboJee PacIPOCTPAaHEHHBIX METOJI0B H3YUEHHs Pa3IMUHbBIX IPOLECCOB U ABNEHUH. B HacTosAmIee
BpEMsl MHOTOUHC/IEHHBIE METO/BI U IPUEMBI MOJETHPOBAHHS MIMPOKO UCTIOIb3YIOTCS B HAYUHBIX MCCIECAOBAHUAX U B HHXKEHEPHOH
MPaKTHKE.

Ilox MonenupoBaHMEM MOHMMAIOT MPOIIECC UCCTIENOBAHHUS CBOMCTB 0OBEKTA (CHCTEMBI) C TIOMOMLIBIO ero Moaeny. Ilpu sTom
Pa3speInaT gusuyeckoe MOJCIUPOBAHNE U MameMamuyeckoe MOJEIMPOBAHNE.

Modenvio Ha3bIBaeTCs 00BEKT, HAXOMALIMIICA B OTHOIICHUHU TI0J00KS K MoaenupyeMoMy o0bekTy. [Tox mogobueM nmoHumaercs
B3aUMHO OJHO3HAYHOE COOTBETCTBHE MEXJYy JABYMs OOBEKTaMH, IpPH KOTOPOM (YHKUMHM Iepexoja OT IapamMeTpos,
XapaKTepU3YIOINX OJUH U3 0OBEKTOB K MapaMeTpaM JPYroro o0beKTa H3BECTHBI, & MATEMaTHUECKHE OMUCAHMS STHX OOBEKTOB MOTYT
ObITb TIPeOOpa3oBaHbl B TOXIECTBEHHbIe. COOTBETCTBEHHO (M3MUecKas MOJENb HAXOAUTCS B OTHOIICHHMM (DM3MYECKOTO MOJOOMS K
MOJIENTUPYEMOMY OOBEKTY, a MaTeMaTH4eCKas MOJIE/b B OTHOILIEHHH MaTeMaTH4ECKOTO MOI00Us.

CrnemyeT MOMHUTB, UTO JIF0Oask MOJIENb BCETJ]a OCHOBBIBAETCSl HA HEKOTOPOM YNPOIIEHHH Heanu3aluu o0bekTa. Mojens He
TOXJIECTBEHHA 00BEKTY, OHA ABJIAETCS €r0 MPUOIMKEHHBIM OTOOPaYKEHHEM.

dusnyeckoe MOIEIHPOBAHUE B CHIIY CIIOXXHOCTH Pa3pabOTKH (M3UYECKMX MOJENed HMMeeT OTrpaHHYEHHOE MPUMEHEHHE.
3HauuTenbHO OoJee IIMPOKHMMH BO3MOXKHOCTAMM 00NajaeT MaTemaTHueckoe MopenupoBanue. Ilog MaTemaTHdeckuM Mo-
JIENTUPOBAHUEM TIOHMMAETCS WCCIENOBaHHE Pa3IMYHBIX IPOIECCOB U SBJICHHH, MMEIOIIUX Da3IMYHYI0 (U3MYECKYI0 OCHOBY, C
MOMOIIBI0 UX MaTeMaTtuueckoro omucanus. C MaTeMaTHYECKUMH MOJEISMH Mbl UMEEM JIeNo NMOCTOsHHO. Tak, Hampumep, A
OTIpe/ieNICHNs] 3HaYEeHHsI TOKA B AJIEKTPUUECKOH LIeNu MBI TOJIb3yeMCs MaTeMaTH4ecKoi MOJIeNbIo, OMUChIBaeMoil 3akoHoM Oma: [ =
U/R.

I[IpuBenem npumep Mojeny GUILTPa HU3KUX YaCTOT.
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T
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Puc.4 ®OuabTp HU3KHX YACTOT
BeimonHseMble 00beKTOM (GyHKIHH MOKHO MPEICTABUTh B BHAE MATEMaTHYECKOH MOJEINH, OTpaXkarouleil n3MEHEHHEe BEKTOpa
BBIXOJd J B 3aBUCHMOCTH OT H3MEHEHHMS BEKTOPa BXxoa X . OOGLIYHO MOJENb MPEACTABIIAIOT OTOOpaXKEHHeM | BHA

i=x—>y )
Hamnpumep, 171 TMHEHHOTO YCHIUTEIS 0OTOOPaKCHUIO (2) COOTBETCTBYET YpaBHCHHUE
yv=kx, xe X,
rae k — ko3hduuMeHT ycuneHus.
OO0s13aTeNIbHOMY OITMCAHHIO MOUIeKaT Bce (QYHKUMM oObekTa. B3ammoneiicTBue 0ObekTa ¢ OPYrUMM YacTSIMU CHCTEMBI 33/1aeTcs
3HAYEHUSIMU 00JIacTell M3MEHEHHS X U y.
ﬂJ’[ﬂ HpOCTbIX 3.]'ICKTpI/I'-leCKI/IX CXEM Hel'lpepblBHOl"O HeﬁCTBMﬂ MOJCJIb MOXCT 3alluChIBATBCSI B BHJAC CHCTEMBI

JubdepeHInanbHbIX ypaBHEHUH WM nepepatouHoit ¢yHkuun. Hanpumep, QUIBTPY HU3KHMX 4acToT (pUC. 4) COOTBETCTBYET
cienyromas cucrema Tpex qudepeHnaIbHbIX ypaBHEHHIH, 3aCaHHasi B MATPUYHOM BHJIE:
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MaremaTudeckas MoJelb OOBEKTa, 3allCaHHAs B BHIE OZHOTO WM HECKONBKHX AHATUTHYECKHX BBIPAXKEHUH, HA3bIBACTCS
anarumuyeckoti Mozenso. OnHAKO pa3paOOTKa aHAIMTHYECKUX MOJENIel He BCerJa BO3MOXKHA MM IelecoobpasHa B CHILY HX
CIOXKHOCTH. B 5TOM clydae HCHONB3YIOTCS MATEeMAaTHUECKHE MOJETH, KOTOpPBIE pEalIH3yloTCsi B BHAE HEKOTOPOIf
HOCJIEIOBATEIPHOCTH ONPEIENCHHBIX JAelcTBUH. Takue MOAENM MNONYyYWIH HAa3BaHUE aICOPUMMUYECKUX WU UMUMAYUOHHBIX
MOJEIIEH.

MaremaTudeckas MOZEIb 00BEKTa MOXET OBITh PeaM30BaHa C IIOMOIIBIO CIIEHUATbHBIX MOJEIHPYIOMIX YCTaHOBOK. B 3TOM
Clydae HMEeT MeCTO annapamuoe Mmoolenuposanue. B KadecTBe TaKHX MOJENUPYIONNX YCTAHOBOK YacTO HCIONB3YIOT
MUKPOIIPOLIECCOPHBIE CHCTEMBI, B COCTaBE KOTOPBIX HMEETCS KOMIUIEKC CTAaHNApTHBIX AalllapaTHBIX MOJENe, pealu3yromux
pa3NIHYHbIC BHABI MATEMAaTUYECKUX 3aBHCHMOCTEH. B 9TOM cirydae MaTeMaTndecKas MOJEIb HMPEACTaBIIETCS B BUIE COBOKYITHOCTU
CXEeM, PeaH3yIOMNX 3aJaHHbIe MATeMaTHICCKHUE 3aBUCHMOCTH.

KoMmbloTepsl IIO3BOJIIIOT pemIaTh LENbIH psJ 3a4ad MOJETHPOBaHHA. IIPEHMyIIECTBOM aHAJIOTOBOTO MOJEIHPOBAHHS
SBIICTCS PElIeHHe 3aJad MOJEIHPOBAHHSI B pealbHOM MacliTade BPEeMEHH U IPOCTOTa OPraHM3alMH HPOLEcca MOACTUPOBAHMUS.
OIHAaKO OHM IIO3BOJLIIOT PEANTN30BaTh TONBKO AHATUTHYECKHE MOJETH, OONaJaloT HEBBICOKOH TOYHOCTBIO M HENOCTaTOYHOM
YHHBEPCAIBHOCTEIO.

HauGoiee 5 heKTUBHBIM CPEICTBOM pealn3aluy MaTeMaTHIeCKUX Moelel Mo0oi CTEIeHH CI0XXHOCTH CIyXUT OBM.

MeTOZ[I)I NHCCIICOJOBaAaHUA CIOXHBIX CUCTECM

OnHOW W3 BaXHBIX MpoOIeM B 00JacTH pa3pabOTKA W CO3JIAHUS COBPEMEHHBIX CIIOKHBIX TEXHUYECKHX CHCTEM SBISIETCS
WCCIIeJOBAaHHE TUHAMUKY MX (PYHKIMOHUPOBAHUS HA Pa3IMYHBIX dTaraxX NPOCKTUPOBAHUS, UCTIBITAHUS U SKCIUTyaTaln. CLoJCHbIMU
cucmemamy Ha3bIBAIOTCS CHUCTEMBI, COCTOSIIME W3 OOJBIIOTO YHCIa B3aMMOCBA3aHHBIX M B3aMMOJCHCTBYIOIINX MEXAY CO0OM
3NIeMeHTOB. [IpH HCCIeOBaHHM CIIOKHBIX CHCTEM BO3HHKAIOT 3aJaddl HCCIEIOBaHWS KaK OTIEIBHBIX BUAOB OOOpPYIOBaHHSA W
anmapaTypbl, BXOJSUINX B CHCTEMY, TaK U CUCTEMBI B IIEJIOM.

K pa3psiny ClOXKHBIX CUCTEM OTHOCSTCS KPYIHbBIE TEXHHUECKHE, TEXHOJIOTHYECKHEe, SHEpreTUYecKue U MPOU3BOACTBEHHBIE
KOMITJIEKCHI.

[Ipu MpOEKTHPOBAHUHU CIIOKHBIX CHCTEM CTAaBUTCS 3a/ladya pa3pabOTKH CHUCTEM, YAOBIECTBOPSIOMIUX 3aJaHHBIM TEXHHUYECKAM
xapaktepucTukaM. [loctaBieHHas 3a1a4ya MOKET OBITh PElIeHa OJHUM U3 CIEIYIOIINX METOJIOB:

® METOAOM CHHTE€3a ONTUMAJIBHONW CTPYKTYPBI CUCTEMBI C 33/IaHHBIMU XapaKTEPUCTUKAMMU;

® METOJIOM aHalli3a Pa3INYHBIX BAPHAHTOB CTPYKTYPHI CUCTEMBI I o0ecTieueHus TpeOYeMBbIX TEXHHYECKUX XapaKTePUCTHK.

OnTUManbHEI CHHTE3 CHCTEM B OOJIBIIMHCTBE CIYYaeB MPAKTUIECKH HEBO3MOXKEH B CHITY CIIO’KHOCTH MOCTABJICHHOHN 3a1a4d U
HECOBEPILICHCTBA COBPEMEHHBIX METOZOB CHHTE3a CJIOXKHBIX CHCTEM. METOJABI aHalli3a CIOXHBIX CHCTEM, BKIIFOYAIOIIAE B CeOs
9JIEMEHTHI CUHTE3a, B HACTOAIEE BPEMsI IOCTATOUHO PA3BUTHI U MOJTYUUIIH IIUPOKOE PaclpoCTpaHEHHeE.

JIrobGasi cHHTE3WpOBaHHAs WM ONpEeNieHHAs KaKMM-JIMOO IPYTUM 00pa3oM CTPYKTypa CIIOKHON CHCTEMBI JJIS OIEHKH ee
MoKazaTteneld JOoJDKHAa OBITh TOJBEPTHYTa HCHBITaHUAM. [IpoBeleHHE WCIBITAaHUN CHUCTEMBI SBISCTCS 3a3Javell aHamm3a ee
XapakTepucTHK. TakuM 00pa3oM, KOHEYHBIM STAIllOM MPOSKTHPOBAHHUS CI0KHOU CHCTEMBI, OCYIECTBICHHOTO KaK METO/IOM CHHTE3a
CTPYKTYpBI, TaK H METOJIOM aHAJIN3a BAPHAHTOB CTPYKTYP, SBISETCS aHAIN3 TOKa3aTesell 3 QeKTHBHOCTH IPOEKTHPYEMOH CHCTEMEI.

Cpenu M3BECTHBIX METOJIOB aHaJM3a MoKa3zaTeneld 3(EeKTUBHOCTH CHUCTEM U MCCIICAOBAHUS JUHAMUKY HX (PYHKIHOHUPOBAHUS
CleyeT OTMETUTh:

®  aHAJTUTUYECKUI METOJ;

® METOJ HaTYpHBIX UCTIBITAHUH;

®  METOJ MOJIyHaTypHOTO MOJIEIUPOBAHUS;

®  MOJEIMPOBaHUE Ipolecca QyHKIMOHUPOBAHHS CHCTEMBI HAa DBM.

Crporoe aHaJIUTHYECKOE HCCIEOBAaHME Ipolecca (QYHKIMOHHPOBAHHS CIOXKHBIX CHCTEM IPAKTHYECKH HEBO3MOXHO. Or-
peneneHne aHAMTUYECKOH MOJIENM CIIOKHOH CHCTEMBI 3aTPyIHSETCS MHOXKECTBOM YCIIOBHH, OIpPEAETIeMBIX OCOOCHHOCTSIMHU
paboThI CHCTEMBI, B3aMOJICHCTBIEM €€ COCTABIAIONINX YacTeil, BIMSHIEM BHEIIHEH CPEbl U T.11.

HatypHble HCOBITaHUS CIIOKHBIX CHCTEM CBS3aHBI C OOJNBIIMMH 3aTpaTaMH BpEeMEHH U cpenctB. [IpoBeneHHe WCIBITaHUI
mpeArnoaraeT HaJuIue TOTOBOTO 00pa3iia CUCTEMBI WIH e (PU3MYECKOW MOJIEIH, YTO MCKIIOYAeT IIH 3aTPyJHSET HCIOIb30BaHNE
9TOr0 METO/Ia Ha ATarle MPOEKTUPOBAHUS CUCTEMBI.

IlIupokoe mnpuMeHeHUe i UCCIEHOBAHUS XaPAKTEPUCTHK CIOXKHBIX CUCTEM HAaXOAWUT METOJ MOJYHATYpHOrO
MojaenupoBanusl. [Ipu 5TOM HCHONB3yeTCs YacTh PEaIbHBIX YCTPOMCTB CHCTEMbl. BKIIIOUEHHass B TaKylO MOJYHATYpHYIO
Mozes DBM umutupyer paboThl OCTABHBIX YCTPOWCTB CHCTEMBI, OTOOPaKCHHBIX MaTeMAaTHYCCKUMK MozelsiMu. OIHAKoO B
OOJNBIIMHCTBE CITy4acB 3TOT METOJ TAKXKE CBA3aH CO 3HAYUTCIBHBIMU 3aTPaTaMH M TPYIHOCTSIMH, B YACTHOCTH, allapaTHOM
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CTBIKOBKHM HAaTYpHBIX Mojenei ¢ OBM.

HUccrnenoBanne GyHKIIMOHNPOBAHUS CIIOKHBIX CHCTEM C IMIOMOIIBIO MOJACIHPOBaHM uX pabotel Ha OBM momoraer
COKpATHTh BpPEeMs M CPEICTBA Ha pa3padoOTKy.

3arpatbl pabodero BpeMEHN W MaTePHAJIBHBIX CPEICTB HA PeaTM3alfio METO/Ia MMUTAIIMOHHOTO MOJCTHPOBAHUS
OKa3BIBAIOTCS HE3HAUYNTEIHHBIMH 10 CPAaBHEHHUIO C 3aTpaTaMH, CBI3aHHBIME C HATYPHBIM SKCIEPUMEHTOM. Pe3ynbraTs
MOJICIIUPOBAHMS O CBOCH HEHHOCTH JJIS MPAKTHUYECKOTO PEHICHMS 3afad YacTo ONM3KM K pe3ysibTaTaM HaTypHOTO
SKCIEPUMEHTA.

MCTOIL UMMUTAOUUOHHOIO MOACITUPOBAaHUA

OcHOBaH Ha WCIOJIb30BAHUU AITOPUTMHYECKHX (MMHTAIMOHHBIX) MOJENel, peanuzyemblx Ha OBM, mus
UCCIICIOBAHUs TMpolecca (BYHKIMOHUPOBAHUS CIOXKHBIX cucTeM. s peanusanum mMerona HEoOXOAUMO pa3padoTaTh
CIIEUATTLHBIA MoOeaupyowutl areopumm. B COOTBETCTBUH ¢ 3TUM anropuTMoM B IBM BripabaTeiBaeTcss HHGOpMAITus,
OMKCHIBAIONIAS DJIEMEHTAPHBIC TPOIECCH UCCICAYEMON CHCTEMBI C YYETOM B3aUMOCBS3CH M B3aMMHBIX BiusHUi. [Ipu
3TOM MOJCIUPYIOIUA aNTOPUTM CTPOUTCS B COOTBETCTBHH C JIOTHUECKOW CTPYKTYpOHW CHCTEMBI C COXpPaHCHHEM
MOCJIEIOBATEIILHOCTH MIPOTEKAEMBIX B HEH MPOIECCOB 1 OTOOPaKEHHEM OCHOBHBIX COCTOSHHUN CHCTEMEI.

OCHOBHBIMH 3TallaMy METOJIa IMUTAIIMOHHOT'O MOJCITUPOBAHHS SIBISTIOTCS:

- MOJICIUPOBAHKE BXO/HBIX M BHEIIHUX BO3JICHCTBUI;

- BOCIIPOM3BEICHHE PAabOTH MOJIETMPYEMOM CUCTEMBI (MOACTUPYIOIIHI aITOPUTM);

- HHTepHpeTanus 1 00paboTka pe3yJbTaTOB MOACIHPOBAHUSL.

O6mrast cxeMa MeTo/1a IMATAIIMOHHOTO MOJISIMPOBAHMS IPUBEICHA HA PHC. 5.
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PUC.5 OBLHIAA CXEMA METOJA HMHUTAIIHOHHOI' O
MOJAE/THPOBAHHUA

[lepeunciaeHHBIE BEIMIE TAMBI METOIa MHOTOKPATHO ITOBTOPSIOTCS IS PA3MUYHBIX HA0OPOB BXOJHBIX U BHEITHUX
BO3JICHCTBH, 00pa3yss BHYTPEHHHH IHMKJI MojenupoBaHus. Bo BHemHem 1wkie (uukn II) opraHusyercs mpocMoOTp
3a/JaHHBIX BApHAHTOB MOJENUpyeMoil cucteMsl. [Iporenypa BeiOOpa ONTHMAIFHOTO BapHaHTa YIPABISLET IIPOCMOTPOM
BapHaHTOB, BHOCS COOTBETCTBYIOIIME KOPPEKTHBHI B HMHTAIIOHHYIO MOJETh M B MOJICTH BXOMHBIX W BHEIIHUX
BO3JEHCTBUU.

[Ipomenypa TOCTPOEGHUSI MOJENH CHCTEMBI, KOHTPOJS TOYHOCTH M KOPPEKTHPOBKH MOJIETH IO pPe3ylbTaTaM
MAIIMHHOTO AKCIEPHMEHTa 3aJaeT M 3aTeM HM3MEHSAET OJOKM BHYTPEHHErO HHUKIAa B 3aBHCHMOCTH OT (PaKTHYECKHX
pEe3yNIbTaTOB MOJEIUPOBaHUA. TakuM oOpa3oMm, Ha cxeme Bo3HHMKaeT BHemHWH mukn (mwkn III), orpakaromumit
JIeSITeTBHOCTD MCCIIECI0BATEINS IO (POPMHUPOBAHUIO, KOHTPOIIIO i KOPPEKTHPOBKE MOJIEITH.

MeTox UMHTAIIMOHHOTO MOJEIHPOBAHHS MMO3BOJIIET PEIlaTh 3a/1aui HCKIIOUNTEIBHOM cinokHocTH. Mccnemyemas
cUCTEeMa MOXKET OJHOBPEMEHHO COAEP)KaTh IEMEHTHl HENPEPHIBHOTO M AMCKPETHOTO ACUCTBHSA, OBITH TOABEPKEHHON
BIMAHUIO MHOTOYHCICHHBIX CIy4alHBIX (DAaKTOPOB CIIO)KHOW TIPHPOIBI, OIMUCHIBATECA BECbMa TPOMO3AKHMHU
COOTHOIIEHUSIMU U T. 1. Meron He TpeOyeT co3maHus CIENHaIbHOW anmaparypbl IS KaxJIOH HOBOW 3amadul |
MO3BOJISIET JITKO HM3MEHATh 3HAUCHHUS IMapaMEeTPOB HCCIEIYyEeMBIX CHCTEM M HAaYalbHBIX YCIOBHHA. D(PPEKTHBHOCTH
METOAa NMHTAIIMOHHOTO MOJECIHUPOBAHUS TeM OoJiee BHICOKA, YeM Ha Ooliee paHHUX dTarax MPOCKTHPOBAHMS CHCTEMBI
OH HaYMHAET MCIIOIB30BATHCS.

Crnenyer, oIHAKO, TIOMHHUTB, YTO METOJ MMHTAIIMOHHOTO MOJEIHMPOBAHHS SBISAETCS YUCICHHBIM MeTomoM. Ero
MOXXHO CUWTaTh pachpocTpaHeHHeM Meroma Monrte-Kapimo Ha ciydail CIIOKHBIX cucTeM. Kak mro0oW YHCICHHBIN
METOA, OH O00JamaeT CYIIECTBEHHBIM HEJIOCTaTKOM — €ro pEIICHHEe BCerJa HOCUT YacTHBIM xapakrep. Pemenne
COOTBETCTBYET (PUKCHPOBAHHBIM 3HAUCHISM HapaMeTPOB CHCTEMBl M HAa4YaJbHBIX YCIOBHHA. [l aHanmm3a cHCTEMBI
MPUXOANUTCS MHOTOKPAaTHO MOJEIHPOBATH Iporecc ee (YHKIMOHMPOBAHUS, BapbUPYS HCXOIHBIC TaHHBIE MOMIEIH.
TakuM oOpazom, JJIsl peaNn3aluyd UMHTAIMOHHBIX MOJIENIEH CIOXKHBIX CUCTeM HeoOXxoammo Hammane DBM BBICOKOM
MIPOM3BOTUTEIHHOCTH.

Jlis mogenupoBanus cucteMbl HA OBM HE00X0aUMO 3amucaTh MOACTUPYIOMINAN aJrOPUTM Ha OJHOM U3 BXOJHBIX
s3plk0B DOBM. B KkauecTBe BXOAHBIX S3BIKOB ISl pEIICHWA 3aJad MOJCITHPOBAHUS MOTYT OBITH C YCHEXOM
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WCIIOJIb30BaHbl YHUBEPCAIBHBIE aITOPUTMHUYECKHE SI3BIKH BBICOKOTO ypoBHS, CU, ITackams u ap.

AnnmapaTHO-NPOTpPaMMHOE MOJEJIHMPOBAaHUE CIOXHBIX CUCTEM

Ananu3 pa3BuTHs HanboJiee CIOXKHBIX TEXHHYECKMX CHCTEM II03BOJISIET CHENaTh BBIBOJ O Bce Ooiiee riryOOKOM
npoHUKHOBeHMH OBM B uX CTpyKTypy. BBIYHCIHTENBHBIC MAIIMHBI CTAHOBSTCS HEOTHEMIICMOH, a 3a4acTyid M
OCHOBHOH 4acThl0 Takux cucteM. [Ipexe Bcero 3To OTHOCUTCS K CI0XKHBIM PaJliodJIeKTPOHHBIM cucteMaM. Cpein HUX
pas3iMyHbIe aBTOMAaTHYECKHE CHCTEMBI, B TOM YHCJIE CHUCTEMbl aBTOMAaTH4ecKod kommyTauuu (diekrponnsie ATC),
CHCTEMBI PaJHOCBS3U, PaIHOTEIEMETPUUECKUE CHCTEMbl, CHCTEMBl PaJMOJIOKAlUK U PaJUOHABUrallU¥, Pa3IN4HbIC
CHCTEMBI yIIPaBJICHHUSI.

[Tpu mocTpoeHNH TakMX CHUCTEM B 3HAYUTEJILHOM CTENEHM MCHOJIB3YIOTCSI MPUHLIMUIBI U CTPYKTYPHI OpraHU3aluy
BBIYUCIUTEIBHBIX MAaIIMH M BBMUCIUTEIRHBIX cucteM (BC). XapakrepHoil 0COOEHHOCTBIO SIBISIETCS HAIW4YWE B
CHCTeMaX HECKOJIBKUX MPOIIECCOPOB, OOBEIMHEHHBIX Pa3IMuHBIMU crioco0aMu B crienuanuiuposanuyio BC. IIpu stom
OCYIIECTBIISIETCSI TIEPEX0] OT '"KECTKOW" JOTMKH (YHKIMOHUPOBAHHUS TEXHUYECKMX CHUCTEM K YHHBEPCAIbHOMN
"mporpamMmHOi" joruke. B cuity atoro Bce Oojiee 3HAYMTENBbHYIO POJb B TaKMX CHCTEMax, Hapsay C amnnapaTHBIMHU
CpEIICTBaMU, UTPACT CHEYUATUIUPOBAHHOE CUCTEMHOE U TIPUKIAIHOE npocpammuoe obecneyenue (CI10).

Ha stanax pa3pa®oTKu MPOCKTHPOBAHUS, OTIAIKU M UCIBITAHUS CIOXHBIX CHCTEM C BHICOKUM YICIBHBIM BECOM
amnmmapaTHO-IPOTPAMMHBIX CPEJCTB BBIYMCIHUTENGHOW TEXHWKHA CTAaBUTCA 3aJada aHalW3a W CHHTE3a BapHaHTOB
OpraHM3aly CTPYKTYpPHI allapaTHBIX CPEICTB, a Takxke pa3padoTku u oTiagku CITIO Gombiioro oobema. DTa 3amada
MOJKET OBITH pelIeHa C MOMOINBI0 aNMapaTHO-INIPOrPaMMHOTO MOJEIHPOBAHMS C HCIOJIB30BAaHHEM YHHBEPCAIbHBIX
MO/ICTIMPYIOLIMX KOMIUIEKCOB, IOCTPOCHHBIX Ha 0a3e oxHOpoaHbIX BC ¢ nporpaMMupyemMoi cTpyKTypoil.

ATnmapaTHO—TIPOTpaMMHOE MOJEIHPOBAHUE MOXKHO CUMTATh YaCTHBIM CIy9aeM IIOJyHATYPHOTO MOJEIHPOBAHUSA.
Ha nepBoM stane pazpa0arbiBacTCsi KOHLENTYaJIbHAs MOJAENIb 33/IaHHOTO KJIacca CHCTEM Ha OCHOBE aHalIn3a THITOBBIX
MPOIIECCOB, CTPYKTYpP W ammapaTHBIX OyiokoB. KoHIenTyanbHas MOJENb PEaNn3yeTcss Ha allapaTHO-IIPOrPaMMHBIX
CPEACTBaX MOJCNHUPYIOIIEr0 KoMmIulekca. [Ipm 3TOM MOIENMPYIOIIMA KOMIUIEKC MOJMET HacTpauBaThCsl Ha
COOTBETCTBYIOIIYIO CTPYKTYPY CHCTEMBI IIPOTPaMMHBIM IIyTEM 3a CHYET BO3MOXKHOCTH IIPOTPaMMHPOBAHUS CTPYKTYPHI
ucnons3yemoil muxponpoueccopuoit BC. Yacte ammapaTHBIX M HpPOTrpaMMHBIX CPEACTB MuKpompoueccoproit BC
MOJICIUPYIOIIETO KOMIUIEKCA HEMOCPEACTBEHHO OTPaKaeT allapaTHO-IPOTPAMMHBIE CPENCTBA, BXOJIIHE B
UCCIEAYeMYI0 CHUCTEMY (annapamuoe MOOeaupoganue), Jpyras 4YacTb pealM3yeT HMMUTAHMOHHYI0 MOJIEIb
(hyHKIMOHANBHBIX CPEICTB HCCIEIyeMOW CHUCTEMBI, BHEIIHEH OOCTAHOBKH, BIMSHHA MOMEX H T.II. (MpocpammHoe
MoOenuposarue).

Pa3paboTka ammapaTHO-TIPOTPAMMHBIX MOJICIHUPYIONINX KOMIUIEKCOB SIBISIETCS CIOXKHOW TEXHUYECKOW 3aadei.
Hecmotpst Ha 5TO, NMpUMEHEHHME TAaKMX KOMIUIEKCOB HAaXOAUT Bce OoJpliee pacrnpoctpaHenue. Ilpu nocratounoin
MIPOM3BOIUTEIHHOCTH BBIYUCIATENBHBIX CPEICTB KOMIDIEKCAa IPOIECC WCCICHOBAHHUA CHCTEMBI MOXXET BECTHCH B
peanbpHOM MacuiTabe BpeMeHu. B coctaBe KoMIIeKca MOTYT UCIIOIb30BAThCs KaK YHHBepcaibHble MUKpoOBM obmiero
Ha3HAUCHHA, TaK M BBIYHCIHUTEIBHBIC CPEICTBA, HETIOCPEACTBECHHO BXOMAIIHME B HCCIeAyeMyro cuctemy. [lomoOHBIE
MOJICJIUPYIOIIUEC KOMIUICKCHI SIBIIIIOTCSI YHUBEPCAIBHBIMU CTEHIAMH [ pa3pabOTKU M OTIAIKH AamlapaTHO-
MPOTPAMMHBIX CPEICTB, NMPOEKTHPYEMBIX CHCTEM 3agaHHOro Kiacca. OHM MOTYT HMCHOJB30BAaTHCS B KauyecTBE Tpe-
Ha)KepoB 110 00y4YEHUIO 00CITY)KUBAIOLIETO IIEPCOHANA.

4 AJITOPUTMU3ALNUA U IPOTPAMMUPOBAHMHUE
[TonssTue anropuTMa U €ro cBOoHcTBa

B ocHoBe pemenus mo00# 3amaud JEKUT MOHATHE anroputma. Iloa anropuTMOM NpPHHATO MOHUMATh TOYHOE IIPEAIUCAHHE,
OTPEJIENSIONIEe BEYUCIUTENBHBIA MPOIecC WYUK OT BapbHPYEMbIX HauyalbHBIX JAaHHBIX K HcxomHoMy pesynbraty (I'OCT19.781-74 -
ompesenenne anropurMa). [Ipu cocraBneHnn anropuT™a CiemyeT YYHTHIBaTh psJ TpeOOBaHMIA, BBIMOIHEHHE KOTOPBIX NPHBOAUT K
(hOpMHPOBaHHIO HEOOXOAUMBIX CBOHCTB.

1 AJITOpUTM  10JDKEH OBITH OJHO3HAYHBIM, HWCKIIOYAIONIMM HPOM3BOJBHOCTh TOJIKOBAaHHMS JIO0OOTO U3
NpEeANMCAHNHI U 33JaHHOTO TTOPSAKA UCIOJHEHUS. DTO CBOMCTBO allrOpUTMa Ha3bIBACTCS ONPedeseHHOCMbIO.

2 Peanuzanys BBIYHCIHTENBHOTO IPOLECCA, MPEIYCMOTPEHHOTO aJlfTOPUTMOM JOJDKHA Yepe3 ONpeseleHHOE KOIMYECTBO
IIaroB MPHBECTH K BBIIAYH DPE3yIbTaTOB WIM COOOLIEHHMS O HEBO3MOXKHOCTH PEHIeHUs 3aadd. DTO CBOWCTBO HA3bIBAETCS
Pe3YNbMAamueHOCHbIO.

3 Peuenue oAHOTUNHBIX 33Ja4 C Pa3IMYHBIMHU UCXOIHBIMU JAHHBIMH MOXKHO OCYLIECTBIIATh II0 OJHOMY U TOMY
JK€ aJICOPUTMY, YTO Ja€T BO3MOKHOCTD IIMCATh THIIOBLIC IIPOTPAMMEI, IS PELICHHUS 3a1a4 MPH Pa3IMYHBIX BapHaHTax
3aJjaHUs 3HAUEHHS UCXOJHBIX JAHHBIX. DTO CBOMCTBO HA3bIBACTCSI MACCOBOCHbIO,

4 IpenonpeneneHHbId aIrOPUTMOM BBIYUCIUTENBHBIA MPOIECC PAacUJIECHHTh Ha OTAENbHBIE JTambl (dIEMEHTApHBIE
orepanun). 3T0 CBOUCTBO alTOPUTMA HA3BIBAETCS OUCKPEMHOCHbIO.

CIoHTocCoppbl OO HUHNHCAHUWA AJJTIT OPHUTMOB

K I/1306pa31/ITeIII>HLIM Cpe€acTBaM OIMMCAaHUSA AJITOPUTMOB OTHOCATCA CICAYIOIIUE CIIOCOOBI UX MpeaACTaBJICHUA
1) CIIOBECHBIN — 3aIIMCh HA €CTECTBEHHBIX SA3BIKAX;
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2) CTPYKTYpHO-CTUIN30BaHHBIH — 3aMMCh HA ATTOPUTMIYIECKOM SI3BIKE MICEBJIOKO/IA;

3) rpaduueckuit — n300pakeHUE CXeM U3 rpaUIeCKuX CHMBOJIOB;

4) mporpaMMHBIH — TEKCT Ha A3bIKE MPOTrPaMMHUPOBAHHUS.

CTpyKTYpHO-CTHIIM30BaHHBII CITOCOO 3alMCH aJrOpUTMOB OCHOBAaH Ha (DOpPManM30BaHHOM TIPEICTAaBICHUU
MpeINrCaHnui, 3a1aBaeMbIX IIyTeM HCIIOJIB30BAaHHUSA OTPAaHMYEHHOTO HA0Opa THUIMOBBIX CHHTAKCHYECKHX KOHCTPYKITHIA,
MPEACTaBIIEMBIX B MOHATHBIX JUIA pa3pa0oTd4rKa CHMBOJAxX. Takwe cpelcTBa OMHCAHUS aJrOpPUTMa YacTO Ha3BIBAIOT

ncesooKo0amiu.

A3k TPa)UUECKUX CUMB OJIOB

Jlns u300pakeHUst CTPYKTYPbl JITOPUTMA HCIOJIB3YIOT COBOKYHNHOCTh OJIOUHBIX CHMBOJIOB MM OJIOKOB COEIMHEHHBIX
JMHUAMH TIepesay yrpasneHus. Takoi meros HasbiBaercst MerozioM Oiok cxeM. 'OCT-19.003-80- ¢opma cumBonos, 'OCT-19.002-80-
TpaBUJIa COCTaBIICHHsI aTOPUTMOB. HEeKOTOpBIE CUMBOIIBI OJTOK-CXEM MPUBEICHBI B Ta0M. 4.

4 CuMBOJBI 0JIOK-CXEM

Haspanue cumBoJI0B O06o3HaueHue ITosicuenue
Biok 006paboTku
A mporecca  (ompenenser
Tponece 5 BBIYHCIIMTEIILHOE
JIEUCTBHC WA
MOCJICI0BATEILHOCTh
BBIYHCIUTEIIBHBIX
NEHACTBYIA)
Hasanue cumBonos O06o3HaveHue IosicueHue
IIpoBepxa ycaoBuit
Pemenue pa3BeTBICHUS B
ITOPUTME.
Havano nuxna. BryTtpu
Momudukanus o1oka 3aMHUChIBAIOTCS
mapaMeTpel [UKIA, IS
KOTOPOTO  YKa3bIBaeTCs
ero HavyalbHOE
3HaYEHHE.
Il Brruucienue o
[penonpeneneHHbIH MOIIPOTpaMMe TN
npouecc l cranjaprHas
IO IIPOrpaMMa.
BBox-BeiBog B 00mieM
BBoa-BEIBOJ Lij BHJIE.
; ) Hawano wmm  xoHel
ITyck — ocTaHOBIICHO aIropuTM™Ma.
Kommenrapun T 1 Kommenrapuu,
MOSICHAIOIINE pabory
IropuT™Ma
Ecin  amroputm  He
CoeauHUTENN U O yMEIIaeTcss Ha OJHOM
JIUCTE, TO €ro MOXHO
00bEAMHUTD
COCTMHUTEIISIMHU.

Pa3HOBHAHOCTH CTPYKTYp alITOPHUTMOB
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Jlornyeckast CTpyKTypa JI000TO aJrOPUTMAa MOXKET OBbITh INpPEACTaBlIeHa KOMOWHaLMed Tpex O0a30BBIX CTPYKTYp. OTO:
ClIeZIOBaHUE, PA3BETBICHHE U IMKI. XapaKTEPHOH OCOOEHHOCTBIO 3THX CTPYKTYp SBIACTCS HAJIMYME B HHX OJHOTO BXOJA M OIHOTO
BBIXOJIA.

1 Bazosas cmpykmypa credosanus (puc. 6) 03Ha4aeT, 4To JBa ONEePaTopa IOKHBI ObITh BHIIIOJIHEHBI TOCIIEIOBATENBHO.

CoBOKYyMHOCTh 0a30BBIX CTPYKTYp CIEIOBAaHHSA, BBHIMOJHAIOMINX BBIUNUCIUTEIBHBIC ONEPAINH, HA3bIBAIOM
JIUHEIHbIM BbIYUCTIUMENLHBIM AN2OPUMMOM.

2 Crpykrypa "ecau;, mo; umaue" (puc. 7). OTa cTpykTypa obecmedrnBaeT B 3aBUCUMOCTH OT PE3yJIbTaTOB
MIPOBEPKHU YCIIOBHS, BEIOOP OJTHOTO W3 allbTEPHATUBHBIX MyTel paboThl anropuT™a. Kaxkplid U3 myTel BeleT K o0meMy
BBIXOy HE 3aBHCHMO OT TOTO, KaKoii myTs OyaeT BEIOpaH.

l BXOJI

Orepatop 1

Orepatop 2

'

BBIXO/[

PUC.6 CTPYKTYPA "CJIEJOBAHHUE"

Omneparop 1 Omneparop 2

l BBIXOJ]

7 " "
Puc. /7 CrpykTypa ecnmyTO,vHaye

AJITOpUTM, B COCTaB KOTOPOT'O BXOAUT 0a30Basi CTPYKTYpa pa3BETBICHUSI, HA3bIBACTCS PA36EMEIAIOUUMCS.

3 IloBropenue (yuxn) obecreyMBacT MOBTOPEHUE WM LMKIMYECKYlO paboTy omeparopoB. Pazinuaior nse
Pa3HOBUIHOCTH IMKJIA: C TIpeayciioBrueM (puc. 8); ¢ moctycnoBueM (puc. 9).

OCHOBHBIM HX Pa3IM4YHEM SBISIETCS TO, YTO OIEPATOPHI Tejla LUKJIa "IMoKa" BBINOJIHAIOTCS B 3aBUCHMOCTH OT
YCJIOBHS, @ B IMKJIE 10" OllepaTophl Teja LMK BBIIOIHATCS XOTs OBl pa3 B HE 3aBUCHMOCTH OT YCJIOBHS.

AJITOpPUTMBI, UMEIOLIHME B CBOEM COCTaBEe 0a30BYIO CTPYKTYPY, LIMKJIA HA3bIBAIOTCS YUKAUYECKUMU AN2OPUMMAMU.
Jnis opraHn3anyy 1MKiIa HEOOXOAMMBI YIPABISIOLIME ONEpaTophl, 33/laHie Ha4aJlbHOTO 3HAYCHUS Mapamerpa IUKIa,
M3MEHEHHE NapaMeTpa IMKIIa, TPOBepKa YCIOBHS OKOHYAHUS LIUKJIIA.
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BXOII

Terno 1yxa BBIXOZ
Puc. 8 Huxa c npenycjioBuemM Puc. 9 Iuxa c nmocrycjioBuemM
HHOKaH 'hoﬂ

5 S3BIKU ITPOI'PAMMMPOBAHUA BBICOKOT'O YPOBHA

OJIEMEHTHI A3BIKOB IIPOIT'PAMMUPOBAHNA CU U ITACKAJIb

SA3piku Turbo C++ (CU) u Turbo Pascal 7.0 (Ilackanp) TOANEPKUBAIOT MOMYJIBHBIA MPHHINI
nporpamMMmupoBanus. I[IporpaMMbl 00BIYHO Pa30MBAIOTCS HA MOJLYJIM, COCTOSIINE U3 TIOAPOTPAMM.

Jlexcemamu Ha3bIBAIOTCA MUHUMAJbHbIE JIEKCHUECKH 3HAUUMbIE €AMHUIIBI TEKCTa IporpaMmMa. B ux uucio BXoasaT
TaK)Ke 3ape3epPBUPOBAHHbBIE CJIOBA, CIICLHAIBHBIE CUMBOJIBI, HICHTH(UKATOPBI, METKH, YUCIIa U CTPOKOBBIC KOHCTAHTBI.
JlekceMbl pa3esisioTess MeXy cOO0OH OHUM MIIM HECKOJIBKUMH Pa3AeIuTe s IMU.

Hoenmugurxamopwvr - 3T0 MMEHa, KOTOPHIE HCHOJB3YIOTCS Al 0003HAYEHWS THIIOB, KOHCTAHT, NEPEMEHHBIX,
npouenyp, (yHkuud, Moxmyned, u nporpamM. Hnentudukarop mODKEH HauMHATBCS C OYKBBI WJIM CHMBOJIA,
JIONYCKalOTCsl UM(Pbl M CUMBOJBI IOJYEpKUBaHUA. VaeHTHOUKATOPHI MOTYyT HWMETh JIIOOYyI0 JUIMHY, OJHAKO,
3HAYUMBIMHU Uit Kommwsitopa [lackans Oyayr nepseie 63 cumBoua, s kommwistopa CH - 31 cumBost. Kommumsitop
s3pika CH nMeeT BO3MOMKHOCTh Pa3iM4aTh NMPONMCHBIE M 3arjaBHble OykBbl. [loaTOMy KOMOMHAIMS HPOIUCHBIX U
3arjaBHBIX OYKB B MICHTH(UKATOpax BO BCEH mporpamme JoJpkHa ObITh oxuHakoBoil. B Ilackane cinoxHococTaBHBIE
WICHTU(QHUKATOPBI MUINYTCS CIUTHO, HO KaXkJas 4acTh ¢ Oousibinoi Oyksbl, a CU ucnone3yercs 3HaK MOAYEPKUBAHMS.
Hanpumep: my program 8 CU u MyProgram B ITackane.

CcplTka Ha MepeMeHHYI0 IpeCTaBIsIeT co00i HaeHTH(HUKaTOp NepeMEHHOH ¢ HECKOJIBKUMHI KBaTHU(UKaTOpaMu WiIH Oe3 HUX.
Kea.rzuqbukamopbl CIIy2KaT 1l U3SMEHCHHUS 3HAaUYCHUS CCBIJIKK Ha IEPEMEHHYIO.

HanpuMep: I/IZ[CHTI/I(i)I/IKaTOP maccuBa 0e3 KBaJ’II/I(i)I/IKaTOpa SIBIIIETCS CCHUIKOM Ha BeCh MacCCus, Results. I/IIIGHTI/ICI)I/IKaTOp
MaccHBa ¢ yKa3aHHBIM HHJEKCOM 0003HauaeT KOHKPETHBIH 31eMEeHT MacCcHBa, B JAaHHOM ciydae mepeMeHHyto: Results[Current + 1].

B CJIYHAE, ECJIH KOMIIOHEHTOH ABJIAETCA 3AIIHCh HJIH OBBEKT, 34 HH/IEKCOM MOKHO YKA3ATh

OBO3HAYEHUE I10JI4; B 9TOM CIIYYAE CChlVIKA HA IEPEMEHHYIO O3HAYAET KOHKPETHOE I10JIE

BHYTPU KOHKPETHOH KOMIIOHEHTBI MACCHUBA: RESULTS[CURRENT + 1].DATA.

Ecnu YyKa3bIBa€Mas IEpeEMEHHAs — MaCCUB, TO MOXKHO I[O6aBI/ITI> HHICKChI 1JIA 0003HaYEHMs PJIEMEHTOB 3TOI0 MACCHBA.

Cmpoxoti B CH u ITackanb Ha3bIBAIOTCS MOCIEA0BATEIBHOCTD JIOOBIX CHMBOJIOB paciiupeHHoro Habopa ASCII, 3aKi04eHHy0
B anoctpod B ITackane u B fBoiiHble kaBbruky B CU.

Kommenmapuem cautaercs qr00asi KOMOUHAIMS TIPOM3BOJIBHBIX CHMBOJIOB 3aKiI04eHHBIX B {} win (* *) B [Tackane, B CU /* */
wim // — po koHua crTpokd. KomMmeHTapuii, B KOTOpOM 3a OTKpbIBarolieiicss (QuUrypHoit ckoOkod cneayer cumBon $,
UHTEPINPETUPYETCA KAK TUPEKTUBA ITackans.

CTpyKTypa NporpaMMBl

BaxnelmuM ¢ Touku 3peHms mocrpoeHus nporpaMm Ha CU m Ilackame sBIseTcs HPHHIMI, COTJIACHO KOTOPOMY BCe
MMEHOBAHHBIE OOBEKTH! JODKHBI OBITH omucaHbl. OOpameHnst K 0OBEKTy CTAHOBHTCS BO3MOXKHBIM IOCIE TOTO, KOTJa JAHO €ro
SIBHOE OITFICAHME, OJHO3HAYHO 3aJafoliee CTPYKTypy. [IporpaMMsl comepikar JBa pasjeina: B IEPBOM COJEPIKUTCS OOBSBICHHE BCEX
00BEKTOB, HCHOJIB3YeMBIX B HpOrpaMMe, 3a HCKIIOUCHHEM TeX, UTO OIMCAaHBI BHE ee. BTopoil pas3jmen COmepXHT omepaTopsl,
KOTOpBIE OIHCHIBAIOT ACHCTBHS HaJ MpEeIBAPUTEILHO OOBSIBICHHBIMA 00BEKTaMH, HEOOXOIMMBIMHU [UIS Pean3aliy alroOpuTMOB. B
Tlackame 3TOT paszen OTAeNseTcs OT IEPBOTO CIOBOM begin, 3akaHumBaeTcst cioBoM end; B CH Bmecto begin mcmoms3yercs
OTKpHIBAaromIasicst purypHasi ckodbka {, a BMecto end 3akpsiBatomascs }. [Tocre end B [Tackane B 3ToM pazgerne o0s3aTeNbHO JOKHA
ObiTh Touka. B Ilackame 3aromoBOK He SIBISETCS OOS3aTEIBHBIM aTpHOYTOM IPOTPaMMHBEIX cpenacTB. OgHAKO, peKOMEHIyeTcs
yKa3bpIBaTh UM IporpaMmbl. Jlenaercs 3o Tak. Program — nms nporpammer. B CH 3aronoBok oTcyTCTBYET.

BepHyTbcs B kaTanor y4ebH1KoB
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Komnunsatrop CU Gonee rubok u He TpeOyeT kecTkoro Qopmara CTpyKTypbl mporpamm. OnucaHHe HNEepeMEHHBIX MOXKET
BCTPEYATHCS 110 MEPE UX BBECACHUSA, OJHAKO 1A CO6J'[I'O}ICHI/15{ XOpOILIEro CTHUJIA NPOTrpaMMHUPOBAHUS XKEJIATCIIBHO NPUACPIKUBATHCA
"MackaneBcKoi" CTPYKTypBI IPOTPaMMBI.

Kaxnas nporpamma, HanucanHast Ha CH nomkeHa uMeTh QYHKIMIO main, Tak Kak ee paboTa HAYMHAETCS MMEHHO C Hee.
Mooy — 3T0 HOBas IPOrpaMHast eiIMHHIA 00JIee BBICOKCTO YPOBHSI.
q NPOTPAMMA HA CHU MOXET UMMETb CIJEAYIOIMYKW CTPYKTY -
PY:

BOARLAMD

- BKJIFOYEHHE UCHOJIb3YEMbIX OUOIMOTEUHBIX (haiinoB;
- ONHcaHHe IM00aIbHBIX NePEeMEHHBIX U (QYHKIIHUIA;
- TeKcThl QyHKIHIA;
- miaBHyI0 QyHKUHMIO ¢ uMeHeM void main (void), a B Hel:
- OIMUCAHUEC JIOKAJIBHBIX NEPEMEHHBIX
- OIlepaTopbl MPOrPaMMBI.
B crangaptaoMm [Tackane mporpaMMBbl HMEIOT )KeCTKHN (HOpMaT:
program uMs IPOTrPaMMBl;
uses BKJIIOYaeMbIC MOJLYIIH;

label
METKH;
const
00BSIBIICHHE KOHCTAHT;
type
ONPEACIICHUE TUIIOB TaHHBIX;
var
00BsIBICHUE IEPEMEHHBIX;

procedure niu function;

begin
TEJI0 NPOTrPaMMBI, TIPOLEAYPHI MK (YHKIUH;
end.

Hannuue Bcex msatu oObsiBiaeHuil — label, const, type, var, procedure u function — B mporpammMe HeoOs3atenapHo. OHAKO AJIs
cranaapTHoro Ilackansi, eciid OHH MMEIOTCS, TOPSIIOK HX CIENOBAHHSA CTPOTO PETIAMEHTHPOBAH, W B MPOrPaMMe OHH JIOJDKHBI
MPUCYTCTBOBATH TOJIBKO OMH pa3. 3a CeKIMel 0ObABICHHUI, CIIEMYIOT MPOLEAYPHl U GYHKIUH, H TOJBKO 3aTEM TEJI0 HPOrPaMMBL.

Turbo Pascal 7.0 u CU++ oGecneunBaroT Gosee THOKYyIO CTpPYKTypy mporpammbl. OfHAaKO CIEIyeT y4YHUTHIBaTh, YTO BCE
MICHTH(HUKATOPBI JOJDKHBI OBITh.

Cmuav npozpammuposanus. XOpOUIAM CTHIEM MPOrPAMMHUPOBAHHS CYMTACTCSCTHIIb Ha MHCAHHS MPOTPAMMBI, IPH KOTOPOM
OHa HMEET YETKYI0 CTPYKTYpY, ACJAOLIyI0 €€ JOCTYHNHOH A moHuMaHus. ChenyeT NpHUIEpKHUBAaTbCA CTHIISA IPUBEIEHHOTO B
pasnene help CU u [Tackais.

IIpenponeccop, koMmnunsatop, 3arpyszuuk CU

Jns toro, 4roOBI WCXOJHAs INporpamMMa, HamucaHHas Ha s3bike CU Obma OTTpaHCIHpOBaHA W TIepeBeleHa B
UCHOJIHACMBIH MalIMHHBIA Kox — aiin ¢ pacmmpeHneM *.exe, OHa JO/DKHa TNPOWTH dYepe3 TPH Ipolecca:
MPETPOLIECCHPOBAHNE, KOMITHIISLUS U 3arpy3Ka.

1 B 3amauy npeamnporeccopa BXOAAT MOAKIIOYECHHE MPH HEOOXO0IMMOCTH K JaHHOH MpOrpamMMe BHEIIHUX (HaillIoB, yKa3aHHBIX
IpH TTOMOIIH TUPEKTHBH #include < mmMs daitna ¢ pacmmpenneM h > un #include <" ums ¢daiina ¢ pacumpenunem'>. [Ipenporeccop
MOJICTAaBIIET HA MECTO 3THX IHUPEKTUB TEKCThl (ainoB. Ecmu ums daiina 3akmoueHo B < >, To HoucK (ailia Ipou3BOAUTCS B
CIIEIMAIBHOM pasziene, rae Xpauarcs ¢aiinsl ¢ pacmupenueM *.h (B aupexroprn INCLUDE). Ecnu ums daitna 3akmoueno B8 " "', To
nouck (ailia IPOM3BOJMTCS CHayalla B TEKYIEM pasjiene, a 3aTeM B pasJeNe MOCTAHOBOK. "MMs (aiiia" — 3TO TEKCTBI MPOrpamM,
KOTOPBIE SABISIOTCS TEKCTaMH BHEIIHUX (QYHKIMIT (110 aHaioruu ¢ Moxynsamu [Tackans).

BORLAMWD

HeKOTOpBIe CTaAaHAAPTHBIEC BKJIKWYAaCEMBIC OMOIMOTEKHU:

#include<stdio.h> — BBOI-BBIBOI;

#include<conio.h> — paboTa ¢ okHamu;

#include<math.h> — maTemaTHueckas OMONIHOTEKA;

#include<string.h>-pabota co ctpokamu;

#include<dos.h>-pabota ¢ npepsIBaHIAMHE;

#include<stdlib.h>-paboTa c reHepaTOpOM CITydaifHEIX THCET;

#include<graph.h>-pabora ¢ rpadukoii;

#include<alloc.h>-paboTa ¢ AMHAMHIECKOIT TAMATEIO.

C momotpio aupekTHBH #define, Bcaex 3a KOTOPOH NMUIIETCST UMl Makpo M 3HAUSHHE Makpo, Hampumep, #define N 3 mMoxxHO
yKa3arh MPENpoLeccopy, YTOOB MPU JIOOOM IOSBICHHH B HUCXOIHOM (aiile TaHHOrO MMEHH Makpo OH 3aMEHsJI 3TO MMs Ha
COOTBETCTBYIOLICE 3HAYCHHE Makpo. HacTo Makpo HCIOJB3YIOTCS UL TOTO, YTOOBI YBS3aTh MICHTU()UKATOP W €ro 3HaueHHE.
Hampumep, # define Pi 3.14. B CU npuHATO MMEHA MaKpo MHCATh C 3arjJaBHON OYKBEI.

2 KoMnuisiTop 3a HECKOJIBKO 3TAIlOB TPAHCIUPYET TO, YTO BhIpaOaTHIBACT MPENpPOLeccOop B 00BEKTHBIN (aill ¢ pacumpeHnem
*.OBJ, coaepxalyii ONTUMU3NPOBAHHBIH MAIIMHHBIA KO, MPU YCIOBHH, YTO HE BCTPETHJIMCh CHHTAKCHYECKHE M CEMaHTHYECKHE
ombku. Eciu B ucxonsoM daiine CU — nporpaMmbl 00HAPYKUBAIOTCS OMIUOKH, TO MPOIPAMMHECTY BBIIACTCS UX CITUCOK.

3 3arpy3udK CBS3bIBaCT MEXIy CO0OH OOBEKTHBI (haili, moiydaeMbplii OT KOMIMIATOPA C MPOrpaMMaMH M3 TpeGyeMbIX
OHOIMOTEK M BO3MOXHO C JIpyrumu (aitmamu. B pesynbprare cbopku momydaercs ¢aitn ¢ pacmmpenuem *.EXE,
KOTOPBIH MOXKET OBbITh HCIIOJIb30BaH MEPCOHATLHBIM KOMIIBIOTEPOM.

BepHyTbcs B kaTanor y4ebH1KoB
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Tume

JaHHBIX

D10 KOHCTAaHTBI, IEPEMEHHBIEC U CTPYKTYPHBI, COACPIKAIIINE YUCIIa (IICJ'II)Ie n BeH.[eCTBeHHI)Ie), TCKCT (CI/IMBO.IH)I n CTpOKI/I) nimn

azipeca (IepeMeHHBIX U CTPYKTYD).
ITox maHHBIMH TIOHUMAIOTCSI KOHKPETHBIE 3HAYEHHsI, KOTOpBIe 00pabaThIBAIOTCS BO BPEMS BHITIOJTHEHHS IIPOTPAMMEL.

BOARLAMD

IIpumep:

typedef char str40[41];
typedef unsigned cher byte;.

Bce tunst manabix B CY MOXKHO pa3fenuTs Ha 2 KaTeTOPUH: CKAISPHBIE M COCTaBHBIC. [IpHBEIEHBI Ha CTPYKTYPHOH
cxeme (puc. 10).
Jns nepeonpenenenus tuna B CU ncnonesyercs onepatop typedef.

"E | CKAJSIPHBIE |

I—I—l

COCTABHBIE

YKA3ATE || APUPMET [|[MACCHUB|| CTPYKTY || CMECH ||[IIEPEYUCJIE
JIA HWYECKHUE bl Pbl UNION HUA
[ STRUCT ENUM

LEJIBIE

C IUTABAIOIIEN

[

char

int

short
long int
signed
unsigned

ﬁ

float

double
long float

Puc. 10 CtpykTypHasi cxema THIOB JaHHbIX B CU

3) CCBUIOYHBIC THIIBI;
4) npoueaypHbIE TUIIBIL.

CTpyKTypHas cxeMma ImpuBeseHa Ha puc. 11.
Ha psiny ¢ npenonpeneneHHbiMu THaMu B [Tackane MOTYT MCIHOJIB30BaThCs THIIBI, 3aJaBacMble IIPOrpaMMucToM. Bee npyrue

B Ilackane HacuUMTHIBaOTCS 4 OCHOBHBIX KJIacca TUIOB JaHHBIX:
1) mpocTele TUTIBI,
2) CTPYKTYpUPOBAHHBIE THIIBI;

THUIBI JOJHKHBI OBITH OMUCAHBI B pazziene 00bsABIeHHH. IIpocThie TUIIBI pa3fensioTcs Ha MOPAIKOBBIE U BellecTBeHHbIE. [opsikoBbie
THUMBI Pa3/eNSIIOTCS Ha IIeNble, MHOXECTBEHHBIE, CUMBOJIbHBIE, TepeunciseMble, UHTepBadbHble. [lopsakoBOe THIMBI BKIIOYAIOT
3HAYEeHHUs KaXAOMy U3 KOTOPBIX CTABUTCS COOTBETCTBYIOMIMI MOpsAIKOBBIH HOMep. JIroOoMy 3HaUEHUIO MOPAAKOBOrO THMA MOXHO
NPUMEHUTh cTaHIapTHy0 QyHknmo Ord (X), KoTopas BO3BpaIlaeT MOPSAAKOBBIA HOMEp 3TOro 3HaueHWs. JloOomy 3HaueHUs
MOPSIIKOBOTO THIa MOXHO TPUMEHHTh CTaHIapTHylo ¢yHkumio Pred (X), KoTOpas BO3BpalaeT 3HA4Y€HHUE, MpPEJIIeCTBYOLIEe
3ajaHHOMY. JII000My 3HA4YEHHIO MOPSIKOBOTO THIA MOXKHO NMPUMEHHTH CTaHAapTHYIO (yHKuuio Succ (X), KOTOpas BO3BpamlaeT
3Ha4YeHHe, CIIeAYIoIIee 3a 3aJaHHbIM.

ﬁ

IIpoctrie

Tunse! nanueix B [Tackane

TlopsiaxoBbie

—=

Ienbie J Integer, long (shot) int, |
Jlornueckue _| True, false |
CuUMBOIHBIE |_| Char |

Ilepeuncnsem.
P <ums Tuna>=(cmucok) )000umen)
Tun guanason

BeniecrBeHHbIC |

<HWMs THIa>= min .. max

<mms> = array[l..n,1..n,...] of ... |

—| <umst> = record <CIHCOK MOJICi> |

Maccussl
Crpykrypupo- Sarcn
BAHHBIC [~— MHuoxecTBa
Dailibl

Ykazatenu
Crpoku

[Ipouenypusie

OOBEKTHI

<ums> = set of <0a30BbIil THIT>

"

Var <uMms>: <TUIT> WU
<ums> = file of <tumm>

<uMs yKazaTens>="<0as3.THI> |

var <ums >:string |

<mms >:=procedure(function) (MMeHa ¥ THIIBI): |

BepHyTbcs B kaTanor y4ebH1KoB
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Puc. 11 CTtpykTypHasi cxeMa THIOB JaHHbIX B Ilackase

J OTI I 4YE C KU H T U O B II A CK A JE

JlaHHBIC JIOTMYECKOTO THIAa MOTYT NpPHHHMATh [Ba 3HadeHws: true and false. Otm 3HaueHums ompenemsercs
COOTHOIICHHEM:
false <true;
Ord (false) = 0; {Onpenenenue 3HaYEHUS TTOPSAKOBOTO TENa}
Ord (true) = 1;
Succ (false) = true;
Succ (true) = false. {Ilocnenane 3HaYeHNE TOPSAAKOBOTO THIIA }

ﬁ

onHEPEUYWYMHUCIAEMDBI E T W OB B IO ACKAIUJE

Tun o0BsBIETCS CIEAYIONNM 00pa3oM:
Type [Name] = (namel, name2, ..., namen),
rae [Name]- ums TMna, a namei — UMEHa NEPEYUCIIACMBIX IEPEMEHHBIX.
Hanpumep:
Type Color = (Blue, Red, Green).

x [TepeunciseMslii TUII ONpeneNseTcsl KOHEYHbIM HaOOpOM 3HAUCHHH, KOTOpbIE YKa3bIBAIOTCS B KPYIJIBIX CKOOKax.

BORLAMD

N HTEU©PDBAJUDbBbH Bl E T W OB B T ACKAIJIE

l_[pl/l O6’]>$[BHCHI/IPI 9TOTO THUIA 3aJal0TCA JABE KOHCTAHTBI, YKA3bIBAIOIINE HIKHIOO W BEPXHIOK I'paHUIBI JUalla3OHa
JOMYCTHUMBIX 3HadeHHH. OOe KOHCTAHTBI JOJDKHBI MPHHAUICKATh OJHOMY MOPSAKOBOMY THITYy. DTOT THII OOBSBISETCS
CIIeIYIOLIMM 00pa3oM:

Type [Name] = [const1]..[const2].

Hanpumep:

Type Diapazon =1 ... 10;

DTOT THUII IPUHATO UCIOJIB30BATh IIPU O6’]>$[BJ'ICHI/15{X MacCCHBOB.

ﬁ? Bemunna UHTEPBAJIBHOTO THIIA MOXET IPUHUMAThL 3HAYCHUE U3 Auaria3oHa 3HAYEHHH JTF0O0ro MOPSAAKOBOI'O THUIIA.

BOALAWD

CTPYKTYPHUP OBAHH BbBI E T U I bl J A HH bl X

D10 MaCCHBEI, 3aIllMCHU, MHOXXCCTBA, U (1)3171]]1)1. ITomumo 9TOr'0, €CTh TAKKE TUIIbI JaHHBIX KaK YKa3aTelIu, CTPOKH, IPOUEAYPHBIC
THIIbI JaHHBIX U OOBEKTEL.
OHpeI[eJ'ISIIOTCH THUIIAMH CBOMX KOMIIOHEHTOB U CIIOCOOAMH UX CTPYKTypHU3allUuu.

Maccuss

B Tlackane k peryispHOMY THITy OTHOCSAT OJHOMEPHYIO MM MHOTOMEPHYIO COBOKYITHOCTh (DUKCHPOBAaHHOTO YHCIA
OJHOTHUITHBIX 371eMeHTOB. [Ipu OOBSBICHUH PETYISIPHOTO THIA 33/Ia€TCS TUII €r0 AJIEMEHTOB, a TaKXKe TUIl MHJEKca Mo
KaXX/IOMY €ro M3MepeHHro. J[OmyCTUMBIMH THIIAMH HMHJEKca SIBJISIOTCS BCE MOPSIKOBBIC THUIBI 3a MCKIodeHneM Longlnt.
VYV 106HO UCHONB30BaTh BEIMYMHBI HHTepBaabHOTO TUMA. O0bsIBUM MaccuB u3 100 ameMeHTOoB.

Type

Data = array[1..100] of real;

Ecnu sneMeHThl MacCHBa TaKKe SIBISIOTCS MAacCHBaMH, TO PE3YJIbTHPYIOLIYIO CTPYKTYPY MOXKHO paccMaTpHBaTh Kak MAacCHB,
YBETMYCHHBII Ha CIHUIY Pa3MEPHOCTH. 3aIiCh MOKET OBITH pa3Has:

Array[Boolean] of Array [1..10] of Array[Size] of real

HIH

Array[Boolean,1..10,Size] of Real;

DTH JBE 3aMKUCH SKBHUBAJICHTHBI.

const N = 3;

type

m = Array[1..N] of Real; {m — 370 onpezenenue Tuna oJHOMEpPHbI MacCHUB }

ﬂ

var
b : array[1..N] of m {b- 3T0 AByMEpHBIil MacCCHB UM MAacCCHB MaccHBa}
i, ] : iteger;
B CU st 00bsIBIICHHS MacCHBa B KBaJPATHBIX CKOOKAX YKa3bIBAIOT MAKCHMAIBHOE KOJMYECTBO 3JIEMEHTOB MAacCHBa.
Heo6xo1uM0 MOMHUTB, 4TO 35eMeHThl B CH HyMepyroTcs ¢ HyJIs.
IIpumep:
# define N 3
int mas [N], mass [N][N];
int1i, j;
37IeCh Mas — OJJHOMEPHbII MacCHB, a Mass — JIBYMEPHBIi MacCHB.

BOARLAMD

BepHyTbcs B kaTanor y4ebH1KoB
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C TP OIKUOBUB /| C U MBOUJDbBbHUB # T U I

JlaHHBIE CTPOKOBBIX THIIOB MPEJCTAaBIAIOT COOOH ITOCIIEIOBATENFHOCTH CHMBOJIOB IepeMeHHOH jmHEL [Ipu oObsBneHnn
CTPOKOM BEJIMYMHBI B KB3JIPATHBIX CKOOKAX yKa3bIBaeTCsS MaKCUMAJIbHOE YHCIIO 3aKIIIOUCHHBIX B HEil CHMBOJIOB B jHaria3oHe oT 1 10
255.

Const

ErrorMes: String[25] = ‘Error’;

var MyString: String [25];

KAKJIBIH CHMBOJI B STRING IIPOHYMEPOBAH, IIEPBBIH HMEET HOMEP 1. K TIOEOMY CHMBOJIY
MOJKHO OBPAILIATBCA, YKA3BIBAA EI'O ITOPAJKOBBIH HOMEP.

B Tlackane 7.0 mosiBHiICS HOBBIM THI JaHHBIX CTPOKH, 3aKaHYHMBAIOIIWE HYNEBBIM cHMBOJIOM #(0. B Takux THIIax MOXHO
pa3MecTuth 65 535 CUMBOJIOB. DTH CTPOKHU XPAHATCA B MaCCHBaX M OOBSABIAIOTCS CIEAYIOLIMM 00pa3oM:

Wnentudukarop crpoxa:

Array[tun nuana3son,] of Char;

Hanpumep:

Var

Zstr : Array[0..N] of Char;

Jlns paboThI C TAKUMH CTPOKaMH HEOOXOAMMO aKTUBHU3MPOBATh IMPEKTHBY KoMmmuiaiTopa {$X+} {moanepxka pacmpeHHOTO

CHHTaKCHCa}.

BOARLAND

B CH crpoku, 3To MacCcHBBI CUMBOJIOB THna char, nanpumep:
char stroka [25].
M HOXE CTDBA B II ACKAUJIE

Mnuoowcecmea — 3T0 HAOOPH! OJJHOTHUITHBIX JIOTHUECKH CBS3aHHBIX JPYT C APYTOM OOBEKTOB. XapakTep CBI3eH MEXTy
00bEeKTaMH JIUIIH MOAPA3yMEBACTCs IPOTPAaMMICTOM U HUKAK He KoHTposmpyercs [Tackamem.

Type

[Name] = set of [base Type]

bazoBbrit THII He MOXeT ObITh THma word, integer, longint. ba3oBblif THIT He AODKEH BKIIOYaTh Ooiiee 256 BO3MOXKHBIX
3HaueHnH. [l 3aJaHus MHOXKECTBA HCIIOJIB3YEeTCS KOHCTPYKTOP MHOXKECTBA UM CIHCOK CIEIM(UKAINK 3JIEMEHTOB MHOXECTBA.
Han MHOecTBaMH OIIpe/ieNIeHBI CIEAyIOIINE OTIePaIliy:

* — mepecedeHre MHOXKECTB; PE3yNIbTaT COJCPIKHUT IEMEHTHI 00IIHe st 000MX MHOXKECTB;

+ — oObenAMHEHHE MHOXKECTB; PpE3YNbTAT COJEPKHUT 3JIEMEHTHl MEPBOTO MHOXKECTBA, JOMONHEHHBIH HETOCTAIOMNMU
3JIEMEHTaMH U3 BTOPOTO MHOXKECTBA;

— — pPa3HOCTb MHOKECTB; PE3YJIBTAT COJEPIKUT AIIEMEHTHI 1-T0 MHOXKECTBA, KOTOPHIE HE MPHHAUIEKAT BTOPOMY;

= — IIpOBepKa YKBUBAJICHTHOCTH BO3BpaIaeT "HCTHHY', €CIIM MHOXECTBA SKBHBAJICHTEHI;

<> — TIpoBepKa HEIKBUBAJIEHTHOCTH BO3BpAIaeT "HCTHHY" eCII MHOXKECTBA HEAKBUBAJICHTEI,

<= — TIpOBepKa BXOXKJICHHUS [IEPBOTO BO BTOPOE;

>= — IpOBepKa BXOXKJICHUsI BTOPOTO MHOXECTBA B IEPBOE;

in — IpoBepKa MPUHAUISKHOCTH 1eMeHTa | MHOXkecTBY S

I'in S.

IIpouenypst

Include (S,I) and Exclude (S,I) — cooTBeTCTBEHHO BKIIOYAIOT W HCKIIOYAIOT 3JIEMEHT M3 MHOXecTBa (S — MHOXeCTBO; [ —
SIIEMEHT).

BOARLAND

T Ipumep: Type DigitChar = Set of ‘0°..”9’;

E. Var S1, S2, S3 : DigitChar;

H @ g .

= Begin
Sl:: [E17’727,73’];
S2:=[3","1",’4’]; {KOHCTPYKTOp MHOXECTBA}
S3:=[2°5"];

if '1" in S2 then
Writeln ('OnemenT 1 mpuHaIIe)UT MHOXECTBY S2');
end;
Cromcok crienuduKanuii 3IEeMEHTOB MHOXKECTBA, OTAEIIEMBIX APYT OT JApyra 3amsThIMH, M OOpaMIICHHBIH B KBaJpaTHBIC
CKOOKH, Ha3bIBalOT KOHCTPYKTOPOM MHOXKECTBA.

® A M J OB UGB E T U II bl II ACKAIJ A

@DaiinoBeIil TUN NpeAcTaBiseT coOoW JNHMHEHHYHI0 MOCIeq0BaTeIbHOCTh KOMIOHEHTOB WM 3allUCed, KOTOpBIE MOTYT
IPHHAUIKATH JTFOOOMY THITY, 32 HCKIIOUYEHHEeM (hailIoBOTO MM HHOTO IPYroro, coaepikaniero ¢ainosslii.

BOALAWD

Type
[Name] = file of [Type].
DaiinoBbIi THII WK IEpEMEHHYIO (HailIoOBOTO THIIA MOXKHO 33/1aTh OJJHUM M3 TPEX CIOCOOO0B:
[Name] = File of[ Type]; — TunusupoBaHHbIi (aii;
[Name] = Text; — TeKCTOBBIi (aidi;
[Name] = File; — HeTunu3upoBaHHbIi Qaiii,
3aech [Name] — umst ¢aiinoBoro tvna (uaentudukarop); File of — 3apesepBupoBanubie cioBa (daitn u3); Text — ums
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CTaHJapPTHOTO THIA TeKCTOBBIX (aitnos; [Type] — moboii Tum, kpome daitnosoro. bonee moapobHo o danax B pasmene Daitnosblii
BBO/I-BbIBOJ.

CTPYKTYPbI G/I

B OTJIMYUE OT MACCHUBOB, BCE 2JIEMEHTBI KOTOPBIX JOJI’KHbI BbITh OJHOI'O THIIA,
CTPYKTYPbl OBBEJIUHAIOT B OJJHOM IEPEMEHHOM 3JIEMEHTbBI PA3HbIX TUIIOB.

BOARLAMD

CTpyKTypBl KOHCTPYUPYIOTCS CIEAYIOINM 00pa3oM:
Struct UMs_CTPYKTYpbI
{Tun_1 mone_1;
TUn_2 nojne 2;

THUI_N TI0JIe_N;
1
OmnncaHne epeMeHHOH CTPYKTYPHOTO THITA BRITISUT CIEAYIOINM 00pa3oM:
Struct struct_name x,y,z.

CTpyKTYpHBIM IIEpEeMEHHBIM MOXKHO IIPHCBAUBATh 3HAYEHHE arperaTtHo (cpasy BCeH CTPYKType), HO MX HeJb3s CPaBHHUBAThH Ha
pPaBEeHCTBO WM HepaBeHCTBO. J[IisI CpaBHEHUS CTPYKTYp CIEAyeT IHcaTh CHEHHANTN3HPOBAaHHbIE (GYHKINH, 3aBUCSAIINE OT
npunoxeHns. K cTpykType MOKHO MIPUMEHHTH ornepanuio & (ToTydeHue agpeca) BHIYUCIESHHS ee ajpeca.

&struct_name.

K momsam cTpykTypsl MOXXKHO 0OpamaThesi, yKas3blBask MMsI NEPEMEHHOI, MMs TOJS M pa3feiss 3TH HMEHa TOYKOH.
Hanpuwmep:
; o Type 1 valuel =x.field 1;
= Type 3 value3 = z.field 3;
Ecnm nepemeHHas ptr onpeznesieHa Kak yKa3aTelb Ha CTPYKTYPY, TO AJIS JOCTYIA K ITOJISIM CTPYKTYPhI MOXKHO HCIIONB30BaTh
omnepanuio "—" BMecto " *ptr .
Hanpumep:
o Struct struct_name *ptr;
Type_1 valuel = ptr—field 1;
Type_2 value2 = ptr—field_2;

Omepatop ptr—field 1sxBuBanenTeH Beipaxenuto (*ptr).field 1.

B tex cmydasx, Koraa goIrycKaeTcsl HCTIOIb30BaTh YHAPHYIO OIepannio & IOIydeHUs agpeca Ul CTPYKTYPHI B IIEJIOM, MOXKHO
3Ty K€ OTIEPAINIO UCIIOIB30BATh 1 JUIS TTOIYUSHUS afipeca KOMIIOHEHTa CTPYKTYPHI.

Ha cTeIke coceHMX Mojeil CTPYKTyphl M3-32 HEOOXOAMMOCTH BBHIPABHUBAHMS TPAHMI] MAMSATH IOJ TaKHUE DIEMEHTH MOTYT
BO3HHUKATH JBIPHI, WK ITyCTOTH. BO3HIKHOBEHNE ITyCTOT MOXET IPHUBECTH K HAPYIICHUIO MOOMIBHOCTH IIPOTPaMM, CKa3bIBAIOIIEMY
IpH nepexoe ot ofauoi peammsanun CU k apyroit.

IIpnu BeOBe cuctemsr Turbo-CH HeoOXoAMMO yKa3aTh KIIFOY — a, TOTAAa KOMIMIISTOP JODKEH BBIPAaBHUBATH CTPYKTYPHI (MM
00beIMHEeHNs) TI0 TPaHHUIIE CIIOBa, 100aBIss K CTPYKTYpE IOTOTHUTEIbHbIC OailThI.

VYka3zaHue KIIfoda — a TapaHTHpPYeT ClIeIyIoIee:

1 CrpykTypa OyaeT HauMHATHCS C TPAHUIIBI CIIOBA (YETHBIH ajxpec).

2 Kaxkmoe He CHMBOJIBHOE T10JIe OyIeT HAaYMHATHCS CO CIBUTOM Ha YETHOE YHCIIO OATOB OT Hadaa CTPYKTYpEL.

3 B xoHue cTpykTypsl Oyner (o HeoOXoaumocTH) No6aBieH ofuH OaiT, ¢ TeM 4TOOBI BCS CTPYKTYpa CoJepikaia 4EeTHOe

BOARLAMD

qmcio 6aifToB.

UMs-Tuna-cTpyKTypbl — 3TO HIACHTH(HUKATOP, KOTOPBII MMEHYET THII CTPYKTYpBI, ONpEAeNseMblil CIUCKOM OObSABICHUI
3IIEMEHTOB.

Omnucatens HMEHyeT MEpPeMEHHYI0 CTPYKTYpHOTo THma. B KkauecTBe ommcaredas MOXET OBITh HMs IE€PEMEHHOH,
MOAN(UIIIPOBAHHOM B yKa3aTelb, MACCUB MM (DYHKIIHIO.

VkazaTenb paccMaTpuBaeTCs Kak yKas3aTedb Ha CTPYKTYpPY, MacCMB — Kak MAacCHB CTPYKTYp, a (pyHKIMS — Kak (yHKIHS,
BO3BpAIIAIONIAs CTPYKTYPY.

CrHcoK-00BIBICHUN-2IEMEHTOB COICPIKUT OJJHO I HECKOJBKO OOBSBICHHUIT IEPEMEHHBIX WU MOJIeH OUTOB.

Kaxnas mepemenHasi, OOBSBICHHAs B 9TOM CITHCKE, Ha3bIBACTCSI DIIEMEHTOM CTPYKTypHOTO THma. OHH MOTYT OBITH JIIOOOTO
OCHOBHOTO THIIa, MACCHBOM, YKa3aTeleM, CMEChIO MIIU CTPYKTYPOIi.

Ipumep:

Struct teacher {

Char name[40];

Int number;

Float salary;}

list [20], *ptr;

Struct teacher_ school ();

B sTOM mpumepe oOBSBIAETCS MacCHB CTPYKTypHOTro Tuma teacher u3 20 ameMeHTOB, yka3aTelnb Ha CTPYKTypy Tuma teacher u
(yHKIUS, BO3BpAIIAIONIasl CTPYKTypy THIa teacher.

CtpykTypa HE MOXET COAep)KaTh B KayeCTBE JJIEMEHTa CTPYKTYPY TaKOro jK€ THIa, HO MOXKET BKJIIOYATh yKa3aTeldb Ha
CTPYKTYpy 3TOTO THIIA IPH YCIOBHH, YTO B OOBSIBIEHHH CTPYKTYPHI YKa3aHO MM THIA. DTO IO3BOJISIET CO3/[aBaTh CBS3HBIE CIIHCKH
CTPYKTYP.

Hanpumep:
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Struct tree {int number;
struct tree* left;
struct tree* right;

15

B Ilackane JAHHBIC 3TOI'0 TUIIA IPUHATO HA3bIBAThH 3aIlIMCAMU.

3 A0 N CH

BORLAND

3anuch — 3TO CTPYKTypa JAAHHBIX, COCTOSIAs W3 (UKCHPOBAHHOTO YHCJIa KOMIIOHEHTOB, Ha3bIBAGMBIX MOJISIMU
@ 3anucu. B oTiHYMe OT MaccuBa, KOMIOHEHTHI (IIOJsI) 3alHCH MOTYT OBITh Pa3iMYHOTO THIA. UTOOBI MOXKHO OBLIO
CCBHIIaThCS HA TOT WM MHOI KOMIOHEHT 3alMCH, MOJIs 3alIUCH HMEHYIOTCSI.
CTpykTypa 0OBSIBICHHUS THIIA 3aIIMCH UMEET BUI:
[mms Tuna)] = record [cniucok moseit] end,
rae [uMs THna) — upeHtudukarop, record, end — 3ape3epBHPOBAHHBIE CIOBA (3aMHCh, KOHEI), [CIMCOK IOJel]- CHHCOK TOJeH,
IpecTaBiIsIeT co00i MOCIeJ0BaTEILHOCTD PA3ACIOB 3aMCH, MEK/Iy KOTOPBIMH CTaBSITCS TOYKA C 3aIlsITOM.
Kaxnplif pa3gen COCTOMT M3 OJZHOTO MIIM HECKOJIBKUX HICHTH()HKATOPOB I0JIEH, OTAEIIEeMBIX APYr OT Apyra 3amsThIMU. 3a
MICHTH(HUKATOPAMU CTAaBUTCS ABOCTOUHME U MHIIETCS THII OIS, HAIPUMEp:
Type
BirthDay = record
Day, Month, Year:Word
end;
var
a,b : BirthDay;
B srom mpumepe Tun BirthDay (nenp poxaeHus) ects 3amuch ¢ noisiMu Day, Month, Year (1eHb, MecsI] ¥ TOJ); IEpEMEHHBIE
a,b coxepxxar 3amucu tuna BirthDay.
3Ha4yeHHUsI MepEMEHHBIX THIIa 3aIHCh MOXKHO IIPUCBAMBATh APYIHM IEPEMEHHBIM TOTO )K€ THIIA, HAPHMEp:
a:=b;.
K Kax1I0My M3 KOMIOHEHTOB 3aIliCH MOXXHO TOJy4YHTb JOCTYII, €CIIH UCIIONB30BAaTh COCTABHOE MMsl, yKa3aB MM IEPEMEHHOMN
¥ 4epe3 TOUKY MM MOJIS:
a.day:=12;
b.year:= 1965;.
JUi1s BIOKEHHBIX MOJIEH HE0OX0MMO MPOAOIIKATh YTOYHECHHS:
Type
BirthDay = record
Day, Month, Year:Word
end;
var
p: record
Name:String;
Bd : BirthDay
end;
begin
if p.Bd.Year = 1965 then ...
end;
MMeHa mosieil 3amucH JOJDKHBI OBITh YHHKAJIBHBIMH, B NpEAENiax TOW 3aluCH, IJie OHU OOBSIBICHBI, OJJHAKO, €CIIH 3alHCH
CoJiepIKaT MoJsA-3allUCH, TO UMEHA MOTYT TIOBTOPSTHCS Ha Pa3HbIX ypOBHSX (Tabu. 5).

5 CkaasipHble THNBI JaHHBIX

OO603HaUeHHUE TUIIA JAHHBIX JlnuHa B Jlnanason sHaveHwuii
CHU ITackanb Gaiitax
int Integer 2 -32768 ... +32767
long LonglInt 4 -2147483648...+2147483647
float 4 3,4E-38 ... 3,4E38
Real 6 2,9E-39..1,7E38
double 8 1,7E-308 ... 1,7E308
Double 8 5E-324 ... 1,7E308
long double Extended 10 3,4E-493 ... 1,1E4932
char ShortInt 1 -128 ... +127
unsigned char Byte 1 0..255
unsigned Word 2 0...65535
short 2 -32768 ... +32767
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Single 4 1,5E-45 ... 3,4E38
comp 8 2041 .. 2%

HepeMeHHHe, OOBSBJIEHHEIC BHE npoueaypbel u q)yHKIII/II/I, Ha3BIBAIOTCS TJI00AIbHBIMU NEPEMEHHBIMU U pacnojiararorcsa B
CEIrMCHTC JaHHBIX. HepeMeHHHe, OOBSIBIIEHHEIE B CaMOI npoueaype uimn q)yHKIII/II/I, Ha3bIBAlOTCA JIOKAJIbHBIMHU NEPEMEHHBIMHU U
pacrnojararoTCs B CErMEHTE CTEKa (noz{p06Hee B pasaeinax: Vxazareau u Kimaccrr HaMfITI/I)A

K OHCTAMHT BbI

KoncrantamMn Ha3bIBalOT HEW3MEHHBIE BeNMUYMHBI B mporpamme. B CH pasnuuaroT dYeThlpe THIA KOHCTAHT: IEINbIE, C
IUIABAIONIE! TOYKOHW CHMBOJBHBIE U CTOPOKOBBIC. B IMackane pa3nn4aroT NMEHHOBAHHBIE KOHCTAHTHI M KOHCTaHTHI 6e3
UMEHH, o0paleHne K KOTOPEIM OCYIIECTBIISIETCS IBYMsI pa3HBIMH CIIOCOOaMH.

Koncrantsl 6e3 MMEHM HCIIONB3YIOTCS HEIMOCPEACTBEHHO B BHJE €€ 3HAUYEHMs, KaK ONEpaHJ BBIPAXCHUS, NIMEHHOBAHHAS
KOHCTaHTa MOJ00Ha ITIepeMEeHHOMH.

VIMeHHOBaHHBIE KOHCTAHTHI MOAPA3/EIAIOTCS Ha OOBIMHBIC M THIH3UpOBaHHBIE. [lepBble MMEIOT HESIBHO Ha3HAYECHHBIE THUIIEL,
KOTOpPBIe KOMITWIIITOP PAcIiO3HAeT aBTOMAaTHIECKH, TUITEI BTOPBIX YCTAHABIMBAET IIPOrpaMMUCT (Tabur. 6).

6 TuIbI KOHCTAHT

OObIYHbBIC KOHCTAHTHI Tunu3npoBaHHbBIE KOHCTAHTHI
Const Const

Min =0; Max: Integer = 9999;
Max = 100; Delta: Integer = 1000;
Ctnter = (Max — Min) div 2; Min: Integer = Max-Delta;

Koncranter o6omx BUJOB MOTYT HUMETH F00BIE THUIIBI KpoMme q)aI;‘IJ'IOBOFOA OOBsABIECHHE KOHCTAHT MOI'yT pacrojaraTtbCi B
pasaeie 0OBSBJIEHNI B MPOU3BOJILHOM MOPAAKE U KOJIMYECTBE.

3HaueHust Bpra)KeHI/Iﬁ BBIUUCIIAKOTCA Ha IMare KOMOWIAIAW W IO TUIY IMMOJYYECHHOTO pPE3yjbTaTa YCTAHABIIMBACTCA THUIL
KOHCTAHTBI.

C OBMECTMHUMOTCTDb T A1 I O B

B BBIpakeHUSIX U Onepanusax cpaBHEHUs TpeOyeTcst 00ecneYnTh COBMECTUMOCTD THIIOB.
3nauenue Tuna T2 sBISETCS COBMECTHMBIM IO IMPUCBAaMBAaHUIO ¢ THIOM T1 (1.e. nomyctumo T1: = T2), ecnu
BBITIOJTHSIETCSL OJTHO U3 CIIEAYIOIINX YCIIOBHIL:
- T1 n T2 uMeroT TOXIECTBEHHBIE THIBI, U HH OAWH M3 HUX HE SBIETCS (halIOBEIM THIIOM MM CTPYKTYPHBIM THIIOM,
COZIepKAIIUM KOMIIOHEHTY C ()alilIOBEIM THUIIOM Ha OJHOM M3 CBOMX ypPOBHEH;
- T1 u T2 sBAAIOTCS COBMECTUMBIMH MOPSIKOBHIMH THUIIAMH ¥ 3HAYCHWS THIA T2 IONAJar0T B JHAINa30H BO3MOXHBIX
3HaueHmit T1;
- TI u T2 aBAstoTCS BELIECTBEHHBIMU THIIaMU M 3HaueHHs Tumna T2 monanaioT B AMana3oH BO3MOXKHBIX 3HaueHui T1;
- T1 saBnsieTcs BeMIECTBEHHBIM THIIOM, a T2 SIBISETCS IENIOYHCICHHBIM THIIOM;
- TI u T2 aBAsAOTCS CTPOKOBBIMU TUIIAMU;
- T1 saBnsercs cTpOKOBBIM THIIOM, a T2 siBisieTcs TuroM Char;
- T1 sBnsercst cTpoKOBBIM TUIIOM, a T2 SIBISETCs] yTaKOBaHHBIM CTPOKOBBIM THUIIOM;
- T1 u T2 aBnsAI0OTCSA COBMECTIMBIMU YIIAKOBAaHHBIMU CTPOKOBBIMU TUITAMH;
- T1 u T2 sBnsAIOTCS COBMECTHMBIMH THIIAMH MHOXKECTB, W BCE 3HAUEHMs TUMa T2 NOMajaloT B JUANa30H BO3MOXKHBIX
3HaueHmit T1;
- TI u T2 aBAsIOTCSI COBMECTUMBIMU THIIAMHU YKa3aTesei;
- TI u T2 aBAsIOTCSI COBMECTUMBIMU MPOLIEAYPHBIMU THIIAMHU;
- T1 sBusercs TUIOM TPOUENYPHBIM THIIOM, a T2 sBIseTcs mpouenypodl wim (yHKIMEH C TOXAECTBEHHBIM THIIOM
pe3yibTara, ¢ HASHTHIHBIM YHCIIOM ITapaMeTPOB M TOXKIECTBEHHOCTHIO MEXITY THIIAMH ITapaMeTPOB;
- OObexT THma T2 coBMECTHM IT0 IPHCBaNBaHUIO ¢ 00BbekTOM THma 12, ecmm T2 Haxoxutes B ob6macTn onpenenenus T1;
- Vkazarens Tmma P2, ykaspBarommii Ha THI 0oObekTa T2, COBMECTHM IO TPHCBaWBaHUIO C yKaszareneM Tuma Pl,
yka3bIBaronuM Ha i oobekra T1, ecau T2 nexxurt B o6mactu onpeaeneHus T1.
Ha »srame xoMmmusmuMu W BBINOMHEHHS BBITAeTCs coodOmieHnme o0 ommuOKe, €CIM COBMECTHMOCTH IO ITPHCBAMBAHUIO
Heo0XoMMa, a HU OJTHO U3 YCIIOBHIT MPEIBIAYINETO CIHCKA HE BBHITOIHEHO.

CeMb OCHOBHBIX MOHITHH nporpamMmMupoOBaHu4d

Jlnst HarmucaHust IPOTrpaMMBI HEOOXOAMMO 3HATh, KaK OCYIIECTBIETCS:
- BBOJ-BBIBOZ;
- apudMeTHUECcKUE U JOTUUECKUE ONEepaTopEI;
- ynopsmodeHue KoMaH (YCIOBHS, IUKIIBI, HOAIPOTPaMMEI);
- TPUHIMIBI CTPYKTYPHOTO MPrPaMMUPOBAHHS;
- IWHAMHYECKOE pacIpe/eleHne MaMsITH;
- (ailloByIO CHCTEMY;
- OCHOBBI 00BEKTHO-OPHEHTHPOBAHHOTO MIPOTPAMMHUPOBAHHS.
Bce s3p1km porpammupoBanus, Bkmodas CH u [lackans, IMeIOT cBoM 0COOEHHOCTH, HO KOT/Ia HEOOXOAUMO OBICTPO M3YIUTH
HOBBIH S3BIK, MOXHO MOCMOTPETb, KaK OH PEaNN3yeT 3TH IIEMEHTHI, U Ha4aTh padoTaTh.
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BBoa—BBIBOJ

IIporpaMma He MMeeT CMBICIA, €CIH HE BHIBOJHUT KaKylo-TH00 MHpopManuio. BeBox 00bdHO mpHHUMaeT (opMy, KOTopas
3aBUCUT OT BBIXOJHOTO YCTPOMCTBA: Ha 3KpaH (CIIOBa U M300paKeHUs), Ha 3aTIOMUHAIONINE YCTPOWCTBA (AMCKETHl U BUHYECTED), B
MOPTHI BBOJA/BEIBOIa. OmiepaTopsl U pyHKIMH BBOJa-BBIBO/IA IPUBECHBI B Ta0M. 7.

7 BBOJ-BBIBOJ

MMACKAIDb Cn
BBIBOJ BBIB O J
Writeln  (3neMeHT,  3IeMeHT, Fprintf (daitn, "rexcr ¢ ¢opmaramu
) BBOJIMMBIX 3JIEMEHTOB", CIIUCOK AIIEMEHTOB);
Write (31eMeHT, 3JIEMEHT, ...); Printf ("TexcT ¢ ¢popMaTaMu BBOAUMBIX

3JIEMEHTOB", CITUCOK JJIEMEHTOB);
Sprintf (cTpoka, "TekcT ¢ Qopmaramu
BBOJIMMBIX 3JIEMEHTOB'", CIIFICOK JJIEMEHTOB);

BB O BB O
Read (anemeHT, 211eMeHT, ...); Fscanf (¢aitn, "tekct ¢ ¢opmaramu
Readln (a;memeHT, 31IeMeHT, ...); | BBOOMMBIX JJIEMEHTOB", CIHCOK aapecoB
JJIEMEHTOB);

Scanf ("texcT ¢ GopmaTamMu BBOIMMBIX
9JIEMEHTOB", CIIUCOK aJIPECOB AIIEMEHTOB);

Sscanf (cTpoka, "TekcT ¢ Qopmaramu
BBOJMMBIX DJIEMEHTOB", CIHCOK ajpecoB
JJIEMEHTOB);

[TonpoGHee o BeIBoAE U BBOJE B [lackane.
Haznauyenune Writeln — 3anmch (BbiBo) nHMOpManuu Ha 3kpaH. B ¢popmar nponenaypsi:
Writeln (3;1eMeHT, 3JIEMEHT, ....);

DJIEMEHTOM MOXET OBITh:

- 3HaYCHHE IeJI0e WK BerecTBeHHoe (writeln (3);)

- cumBox (writeln (’a’);)

- crpokoii (writeln ("puBeT Mup’);)

- OysneBckuM 3HaueHueM (writeln (false);)

- MMCHOBAHHOU KOHCTaHTOH (writeln (a);)

- ¢yukuueit (writeln (cub);)

- ykaszarenem (writeln (Aptr’);).

Bce aieMeHTh nevyaTtaloTes B CTPOKY B 3aJlaHHOM mopszke. [locne BbIBoJa Kypcop yCTaHAaBIMBASTCSl HA HAYajo CIEAYIOIIeiH
cTpoku. Eciti ecTh HE0OX0IMMOCTD OCTaBUTh KYPCOP B ITOH 7K€ CTPOKE MOCIIE MOCIETHEro IEMEHTa, TO HCIIOIb3YeTCs:

Write (371eMeHT, 3JIeMEHT, ...);.

[Ipu BBIBOZIE DJIEMEHTOB C MOMOLIBIO Mpouexypbl Writeln Mexay HUMH aBTOMAaTHYECKH MpoOensl He BCTaBisioTcs. [lpu
JKEJIaHUU UMETh UX HeOGXOlll/IMO yquTb:

ﬁ

Writeln (a;memenr, ', anemenr, ', ....);
IIpumep:

B nporpamme: Ha skpane:
Var

A, B, C: Integer;
Name: string;
Begin
A=1;B:==2;C:=3;
Name := 'Frank’;

Writeln (A, B, C); 123
Writeln (A,'", B, ', C); 123
Writeln ('Hi', Name); HiFrank;

Writeln ('Hi, ', ' Name."); Hi, Frank.
MOJKHO HCIOJIb30BaTh MapaMeTpbl ONpeeeHHs MIMPUHBI MOJS A JaHHOTO JJIeMEeHTa. B 3ToM ciiydae omeparop HMeeT
¢dopmar:
Writeln (s;eMeHT: 1THHa, ....);
re AJHMHA — 1Ie0e BhIpaKeHHe (JIMTepa, KOHCTaHTa, IepeMeHHas1, BbI30B (DyHKIMH), OTIpeAeNstoee OO pa3Mep Imost 1Ist
BBIBOJIA DJIEMEHTA.
PaccMOoTpuM crIeyIOIy 0 IPOrpaMMy M IOJIyYEHHBII B PE3YJIbTAaTE BBIBOJL:

B nporpamme: Ha skpane:
A:=10;B:=2; C:=100;

Writeln (A, B, C); 102100
Writeln (A:2, B:2, C:2); 10 2100
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Writeln (A:3, B:3, C:3); 102100

Writeln (A, B:2, C:4); 10 2 100.

DJIeMEeHT JOMOJHSAETCsl Hada bHBIMU MpoOenaMu ClieBa B COOTBETCTBHHU C YKa3aHHOW JuuHON. CaMo 3HaYeHHe BHIPABHHBACTCS
CrpaBa.

Ecmu pasmep mons 3amaH MeHblIe, YeM HeoOXOAMMO, TO MNpH BbiBoje I[lackayib yBENWUMBAaeT pa3Mep 10 MHHHMAJIbHO
HeobOxoaumoro. Bo Bropom omeparope Writeln BeimenpusenenHoro npumepa st C = 100, ainHa mojist MEeHbIIe, YeM HY)KHO, T.e.
3a7aHo 2, a HyXHO 3.

DTOT METOJ] MPUMEHHM JUTSl BCEX JOMYCTUMBIX JIEMEHTOB: IIEJI0T0 THIA, BEIIECTBEHHBIX YKHCEI, CHMBOJIOB, CTPOK U OYJICBCKHX
TtunoB. OnHako, NpH YKa3aHUM IIUPHUHBI (pa3Mmepa) MOJS U1 BEIIECTBEHHBIX YHCEN BBIPABHHBAaHHE IPOHCXOAUT ClieBa HU
pacreJaTbIBaeTCsl B 9KCIIOHEHIINATIBHOH (opme.

B nporpamme: Ha skpane:
x:=421.53;

Writeln (x); 4.2153000000E+02;
Writeln (x:8); 4.2E+02.

[TosTomy, ITackanb noGaBisieT BTOPOIt ONepaH]| AJIHHBI:
9JIEMEHT : JUIMHA : KOJIMYECTBO LHGP.
Bropas nudpa ykassiBaer, CKOIbKO HU(P BEIBOAUTD IS YHUCIA ¢ PUKCUPOBAHHON TOYKOMN MOCIE TOYKH:

B nporpamme: Ha sxpane:
x:=421.53;

Writeln (x:6:2); 421.53
Writeln (x:8:2); 421.53
Writeln (x:8:4); 421.5300.

B cranpaptaoM I[lackane ecTh B OCHOBHBIX Mpoueaypsl BBojaa mHGopmanuu Read u Readln, xoTopeie mcnonb3yrores s
YTEHHMS TAaHHBIX C KIIABUATYPBHI.

Wx dhopmar:

Read (anemenT, 3nemeHr, ...);

Readln (s;mement, anemeHnr, ...);,
/1€ KaX]bIi 2JIEMEHT — 3TO MIEPEMEHHAsI 1IEJIOT0, BEIIECTBEHHOTO, CHMBOJIHOTO THIA WK CTpoKa. Huca JODKHBI OTAESATHCS APYT
oT Jipyra npobenamMu Win HaxatueM kinaBuinu Enter.

Ipumep :
Uses Crt; {Bxmrouenne Moy }
var
a : integer; {omnmcaHne MepeMEeHHOH a-1emnas }
b : real; {onmcanne epeMeHHOH b-BenecTBeHHAs |
Begin {HayJayo Tena MporpamMMsI }
ClrScr; {ouncTka 3kpaHa}
Write (‘BBenure 3HaYeHHE TEpeMEHHOM a =); {BBIBOJ COOOIICHHS Ha SKpaH }
ReadLn (a); {BBOZ 3HAYECHHS MEPEMEHHOM }

b:= a/3;{oneparop}
WriteLn ('b =, b:5:3); {BeBOI}
ReadLn; {pe3ynbrar paboTs! mporpaMMs! OyaeT Ha SKpaHe [0 TeX Iop, oKa He OyJeT Hakara kinaBuma Enter}
End. {koHen Tena mporpaMme }
BBILIE ITPUBE/IEH IIPUMEP ITPOI'PAMMBI HA ITACKAJIE C HCIIO/IB3OBAHHEM OIIEPATOPOB BBO/]A-
BBIBO/IA.
Iporpamma, Harmmmcannast Ha CH, ucnons3yromas GyHKIIMH BBOJA-BBIBOJA, TOJDKHA BKIIOYATE B cebs ¢aiin stdio.h ¢
TIOMOIIIBIO KOMAH/IBI IIPETpoIieccopa
#include <stdio.h>
®aiin stdio.h cogepxur:
1) onpenenenue tuna gaHHbIX FILE;
2) ompereneHne mapaMeTpoB, HCTIOIb3YEMbBIX B MAKPOBBI30BaxX M BBI30BaX OMOIMOTEUHBIX (yHKIMIT BBOJa-BBIBOJA.
@DopMaTH3NPOBAaHHBII BBOA M BHIBOJ OCYIIECTBISIOT JBa ceMeiicTBa (yHKuuii: scanf oOecreumBaeT (HhopMaTH3UPOBAHHBIH
BBOJI, @ CEMEHCTBO printf — (hopMaTH3NPOBaHHEIH BEIBOJ.
fscanf — popmaTm3upoBaHHEIl BBOJ U3 (aiina,
scanf — ¢popmaTuznpoBaHHKBI BBOA U3 MOTOKA stdin (KIaBHATYpHI),
sscanf — ¢popmaTm3upoBaHHEI BBOX U3 cTpoku CH,
fprintf — hopmaTn3npoBaHHEI BEIBOA B TIOTOK,
printf — popmaruzupoBaHHBIil BEIBOJ B TOTOK stdout,
sprintf — ¢opMaTH3HpOBaHHEIHA BEIBOA B cTpoKy CU.
Tlomox — 3To b0 Qaitn Ha Iucke, MO0 GH3UIECKOe YCTPOHCTBO, HAIpUMep, AUCIUICH MIIH IedaTalolee yCTPOHCTBO.
Tlpumep mporpaMMBbI HCTIONB3YIOMIEH, (GYHKINN BBOA-BbIBOAA HA CH:
#include <stdio.h> /*Bxirouenne oubIOTEKN*/
main ()/* rnmaBHast GyHKIMSA MPOrpamMMbI*/

BOARLAMD

{

int a; /* onucaHue nepeMeHHON a -Lenas™®/

double b;/*onucanue nepeMeHHON B-BellleCTBEHHAs */
printf ("BBeguTe 1eT0€ UnCa0");/*BBIBOJ] TEKCTA HA dKpaH*/
scanf ("%d", &a); /*BBoa mepeMeHHOit a*/

b = a/3; /*oneparop*/

printf ("\N b = %lg ", b); /*BbIBo1 3HaUeHUs MepeMeHOi b*/
getch (); /*3anepikka sxpana*/

BepHyTbcs B kaTanor y4ebH1KoB
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}

[Ipu BbI30BE M000H QyHkunu B CU 3a nMeHeM (YHKIME B KPYIJIbIX CKOOKaX ykas3bIBaeTcs, UTO B Hee Iepenaercs. B mepsyio
¢byskuuto printf nepenaercst TekCToBas CTpoKa, KoTopas OyneT medyaraTbes Ha dkpaHe MoHMTOpa. Ctpoka B CU 3akmouaercst B
JIBOWHBIC KaBbIYKH. Bo BrOopoil ¢yHkuum printf B BBIBOAMMONH CTPOKE NPUCYTCTBYET HENEYAaTACMbId yNpaBisSiomMi Koj \n,
0003HaYaIOIINIi TepeBO/T Kypcopa Ha HOBYIO CTPOKY U (popMaT BBIBOAUMOI mepeMeHHO# b — %lg, cama mepeMeHHast yka3zaBaeTcsl 3a
CTPOKOH ToCJIe 3amsaToil. 3HaueHne MepeMeHHOil Ha 3KpaHe OyleT mevyaTaThesi B CTPOKe Ha MecTe CHMBoJIa opmara. B ciyuae, eciu
HeOGXO}ll/IMO Hamne4dyaTtaTb HECKOJIBKO TIIEPEMEHHBIX, TO CHUMBOJIBI (I)opMaTa JAOJDKHBI  CJIEA0OBaTb B CTPOKE B TOM-Ke
HOCJIeI0BATENPHOCTH, YTO U IIEPEMEHHBIE, CIeyOIe 3a CTPOKOH M IepeduciseMsle uepes 3amatyro. Hanpumep: printf ("a=%i
b=%Ig", a, b); cumBoIBI PpopMaTa TOIKHBI COOTBETCTBOBATH THIIAM NIEPEMEHHBIX (Tabi.7, 8 u 9).

BOARLAMD

8 CumBonsl popmata BBoga- BeiBona B CU

CUMBOJ Tun BEIBOAUMOTO 00BEKTA
DPOPMATA
%c s tana char
Yos CHMBOJI THIA string
%d mm %l THI int
%0 THII int B BOCBMEPUYHOM BHJIE
You unsigned int
%ld long B IECSATUYHOM BHJIE
%X int B IECTHAIIIATEPUYHOM BHAE
%lo long B BOCbMEPUYHOM BHIE
Y%lu unsigned long
%lx long B IIecTHaAATEPUYHOM BHJIE
Yof float double ¢ pukcrpoBaHHOW TOUKOU
Yoe float double B 5KcHIOHEHIMATBEHON opme
%g float double B Buze F wnu E B 3aBUCHMOCTH OT 3HaUYECHUS
Ylf long float ¢ puKcHpPOBaHHOI TOUKOI
Yole long float B skcrIOHEeHIMABHOI popme
Y%lg long float B Buae F nnu E B 3aBHCHMOCTH OT 3HaueHUs

Kaxxoli mepeMeHHO# B omepanyy BBOJA-BBIBOJA JOJDKHA COOTBETCTBOBATH CIEHM(HKAINSI COOTBETCTBYIONIErO THUMA. Eciu
HCIIOJIB3YIOTCSl HECKOJIBKO TIEPEMEHHBIX, TO BCEM MM JJOJDKHBI COOTBETCTBOBATH CHEM(DUKAIIMN COOTBETCTBYIOILIMX THIIOB.

BOARLAMD

9 Vmnpasasiomue koasl ESC nmocnenoBarensHoctu B CU

\n Hogas ctpoka

\t l'opm3onTanbHast Tabynsys
\v BeprukansHas TaOymsmys
\b BosBpar Ha cuMBOI

\r Bo3Bpar Ha Ha4yano CTPOKU
\a 3BYKOBOI1 cHTHAI

OnmepaTops NMPHUCBAaWBAHUSA

OrnepaTopoM Ha3BIBAETCS MNEMEHTapHas CTPYKTYpHAs €MHIIIA IPOTPaMMHPOBAHHSL.

OcHOBHOI1 onepanueii sBisieTcst onepanys nprcBanBanus. B Iackane onepanust mprucBanBaHHs — 3TO KOMOWHAIHS ABOETOUHUS
1 3Haka paBeHcTBa: ":=". B CH 3T0 mpocTo 3HaK paBeHCTBA.

Ipumep:

IIycTs nmaHbI 1Be mepeMeHHble X = 2 Uy = 5, TpeOyeTcs MOMEHSTh B ITAMATH UX 3HAYECHHS MECTaMH Tak, 4TOOBI X = 5, ay = 2.
Jnst aToro Oepercs TpeThs MepeMeHHas! Z ¥ IPOU3BOAATCS CIISAYIONIHE IeHCTBU:

1) z=x;
2) x=y;
3) yez

Ecmu TMPOU3BECTH MMPUCBOCHUEC 0e3 HCIT0IB30BaAHUS Z, X:=Yy, TO COACPIKNMOC STYCHKH TIaMATH HepeMeHHOﬁ X Iporagaet. HpI/I
5TOM H606X0,I(I/IMO TIOMHHTB, UYTO IIPUCBOCHUE UJCT CIIpaBa HAJICBO, a HE HaO6OpOT4

A PHU ®METMHUYETCIKMHUE OnEPANIMUNHUN U OINEUPATO
P bl

Bce onepanun npucBauBarOT MEPEMEHHBIM PE3yNbTaT BBIYUCICHHS BbIpaXKeHHs. DTO: ClI0KeHHe (1), BRIYUTaHKE (-), ACNEHUE
(/) m ymuoxenue (*), a Takxe % mi1 CU mod nns Ilackans — koTtopas gaeT ocrtarok oT neneHus. Bce omepamuu B CHU, 3a
HCKJTIOYEHHEM OCTaTKa OT JIeJICHUs, OnpelesieHbl Uil nepeMeHHbIx Tumna int, float, char. Octatok He ompenenen mis tuna float. B
[Tackane cymectByer onepaius div —1enouncieHnoe aenenue (i div j- pe3ynpTaT paBeH 4aCTHOMY OT JEJICHHs, OKPYTJIICHHOMY J10
nenoro). Tawxke B [Tackane, ToanepKUBAIOTCS yHAPHBIE ONEPATOPBL. VICTIONB3YIOTCS CleyIolne OnepatiH:

at=>b a=a+b; x
" :

BepHyTbcs B kaTanor y4ebH1KoB
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a-=b a:=a-b;

a*=b a:= a*b;
a/=b a:= a/b;

+ + a — yBeIMYMBaeT 3HaYeHHE a Ha 1 10 UCIOJIb30BaHUS 3TON IEPEMEHHOI;

a + + — yBeNM4MBaeT 3HAUCHHE a [0CIe HCIOIb30BaHU 3TOM EpEeMEHHOI B BEIPAXKEHUH;

—— a— yMEeHbIIIaeT 3HaueHHe a Ha | 10 UCTIOIb30BaHUS ITOH NEePEMEHHOM;

a — — — yMEHbIIIaeT 3HaYeHNUe a M10CIIe UCII0NIb30BaHMs 3TOH NEPEMEHHON B BHIPKEHHY;

sizeof (B ckoOKax yKa3bIBaeTCs THUII WIM HNEPEMEHHas) — MOXKHO MPUMEHATh K KOHCTaHTaM. B pe3yibrare OyaeT MOIy4eHo
quCIIo OaliT, 3aIpaniiBaeMbIX OIepaTOPOM.

OnepaTops! OTHOIICHHI CPABHUBAIOT 1Ba 3HAUCHMs, BO3Bpallas B pe3yibrare OyneBckoe 3Hauenue True mmu False B [Tackane
u | umu 0 B CU.

> — QOJIBIIE, YEM;

>=— QOJIbIlIe, YEM WIIH PABHO;

< — MEHBIIIE, YEM;

<= — MCHbIIIEC, YEM HJIH PABHO,

= B [lackane, = = 8 CH — mpoBepka Ha paBeHCTBO;

<> B [lackane, != B CU — npoBepka Ha HEPaBEHCTBO;

IIpuopumem
IIpropuTeTsl apudMeTHISCKMX OMNepanuidi Takue ke, Kak U B MaTeMaTHKe. VI3MEHHTh MPHOPUTETHI TTO3BOJISIOT
KpYTJIble CKOOKH.
IIpropuTeT OMHAKOB y <= U >=, HO BBIIIE, UeM y = = U !=. Hanpumep:

If ( (ch=getchar ())>’a’) ¢ynkuums getchar Bo3BpamiaeT CUMBOJ W3 BXOAHOM CTPOKH. Y JIOTHYECKHX OINEpaluii NPHOPUTET
caMblil HU3KH.

HexoTopble cTaHIZAapTHBE MaTeMaTHYecKkHue QYHKUHUHU

10 IMackaab

‘ DyHKIMA Ha3znauenne ‘
Round (x) OKpYIJICHHE 3HAYEHUs BELIECTBEHHOIO THIIA JI0 LEJI0r0
T () | e e e oo
Abs (x) a0COJIFOTHOE 3HAUCHHE apTyMEHTa
ArcTan (x) ONpezeTeHne apKTaHTreHea X
Cos (x) oIpeJeneHue KOCHHyca X
Exp (x) ONpeeIeHNE IKCTIOHEHTHI apryMeHTa
Frac (x) orpeneneHne qpoOHON YacTh apryMeHTa
Int (x) OTpezeIeHne LEJION YacTu
Ln (x) oTpeieNieHue HATypaIbHOTO JIorapudma
Sqrt (x) KOpEHb KBaJIPaTHBIH
Sqr (x) KBaJIpaT apryMeHTa
Dec (x) yMeHbIIIeHne NTepeMeHHoN Ha | wiu 3ajaHHoe 3HaueHue nepamerpa N
Inc (x) yBeIHYeHUE Ha 1

B Ilackane 1y BO3BEeAEHMS B CTENEHb UCIONB3YETCS CIEAYIONIEE BhIpaXKEHHE!

MaTEMaTH4YCCKHUX BBIpa)KeHI/Iﬁ .

Ipumep:

x'% < exp(100 * In(x));
V1+x? < sqrt(1 + sqr(x));

cos?x® = 3qr(cos(x * X * X));

log, % & In(x/3)/In(2).

BOARLAMD

11 CH

BepHyTbcs B kaTanor y4ebH1KoB
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DyHKIUSA Ha3znauenne

Abs (x) a0COJIFOTHOE 3HAUCHHE apTyMEHTa
ArcTan (x) OIIpesieNIeHNe apKTaHTeH A X

Cos (x) oIpeJeneHue KOCHUHyca X

Exp (x) OIIpe/ieNICHNE PKCIIOHEHTHI apTyMeHTa
Log (x) oTpeeNieHne HaTypaIbHOTO JIorapudma
Sqrt (x) KOpEeHb KBaJIpaTHbII

Pow (x, y) BO3BE/ICHNE OCHOBAHUS X B CTEIICHb Y

bnokxum u cocTaBHBE OMEpPaTOpPBH

JIto0as mocnenoBarenbHOCTh oneparopos B CU, 3akimoueHHas B GpurypHbsle CKOOKH { } Ha3bIBACTCSA COCMABHLIM ONEPAmopom
unu 6roxom. BHyTpn Onoka Kakmblif omepartop 3akaHduBaeTcs;. COCTaBHOW oIlepaTop HCIIONb3YeTCsS Be3/e, INie CHHTAKCHC S3BbIKa
JIOMyCKaeT MCIO0JIb30BaHUE MPOCTOTO ONEPaTopa.

B Iackane cocraBHO# omepaTop HaXOJUTCS MeXIy cioBamu begin u end.

IIycTtToii omepaTop

Ilycmoti onepamop B 3THX A3bIKaX IPEJCTAaBIIETCS CUMBOJIOM. [IycToi omepaTop HCIONB3yeTcs TaM, TA€ CHHTaKCHC S3bIKa
IpeAycMaTpuBaeT MPUCYTCTBHE ONEpaTopa, a IO JIOTHKE NMPOIrpaMMBbl ONEpaTop AOJDKEH oTcyTcTBOoBaTh. B CH HeoOxoanmocTh B
HCIIOB30BaHAUH ITyCTOTO OIEpPaTopa 4acTO BO3HUKAET IPH NMPOTPAMMHPOBAHUH IUKIOB, KOTJa JEHCTBHSA, KOTOPHIE MOTYT OBITH
BBITIOJTHEHBI B TeJ€ IUKJIA, IIETMKOM MOMEIIAOTCS B 3aT0JI0BOK IIMKIIA.

12 J OI' M 4 E C K U E

OmEZPAINNMU

n O In0IEZPATOP BI

Jlornueckue oneparopsl: ITackasb Cu
u and &&
WM or [
He not !

YcnoBHEE omepaTOps U KOHCTPYKIOHHU BHOOpa

DTO BEIIOJIHEHUE OJTHOM WITH Ha60pa KOMaH/I, €CJIM BBIIIOJHACTCA HEKOTOPOEC YCIOBHUEC (I/I, €CJIN YCJIOBHC HE BBIMOJHACTCA, TO
9TU KOMaHJBI MPOITYCKAOTCA WUJIA BBITIOJIHSACTCA I[pyTOﬁ Ha60p KOMaH,II) NI €CJIM DJIEMEHT JaHHBIX UMECT YKa3aHHOC 3HAYCHUC UIIN

JAHUaIa3’soH 3HAYCHHM.

B CHU Bce BEIpaxkeHHsI, peanu3yIoNIie YCIOBHS IS KKI0H KOHCTPYKIHH BEIOOPA JOJDKHEI 3aKIII0UATHCS B KPYTIIbIe CKOOKH ().
Omneparops! BerBnenus B CU u [Nackane npusenens! B Tabu. 13

13

Omnepartopst BerBiaenus B CU u Ilackane

ITackans

CH

if ycnoBHOe BbIpaxkeHue then onepatop 1;

if (ycrmoBHOE BbIpaskeHHe) oneparopl;

If ycnoBHOe BhIpaskeHue then oneparop 1

else omeparop 2;

if (ycioBHOE BBIpaXKeHue)
oneparopl;

else

omeparop 2;

Case Boipakenue of
KOHCTAHTHOE BBIpa)keHHUe 1:
KOHCTAHTHOE BBIPa)KEHHUE 2:
KOHCTaHTHOE BBIpaXEHHE 3:
KOHCTAaHTHOE BBIP)XCHHE N:
end; {case}

switch (BbIpaxxeHUe)

omeparop 1; | {
oneparop 2; | case  KOHCTAHTHOE  BBIPaXKCHHE
omeparop 3; | omeparop 1; brak
omeparop n; | €ase  KOHCTAHTHOC  BBIPAXCHHC
omneparop 2; brak
case  KOHCTAaHTHOE  BBIP)KCHHE
omneparop 3; brak
case  KOHCTAaHTHOE  BBIP)KCHHE
omneparop 4; brak
case  KOHCTAaHTHOE  BBIP)KCHHE

omepatop n; brak

BepHyTbes B KaTanor yuebHuKoB
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default: onepaTopsr;

}

Her ananora yCIOBHas onepanus — ?

Cmune npoepammupoganus. OnepaTopbl HAXOAAIINECS TIOCIIE 3aT0JIOBKA YCIOBHUS, IEPEHOCATCS Ha HOBYIO CTPOKY
M CIBUT'AIOTCS Ha JBE€ MO3ULHMHA OTHOCUTEIBHO 3ar0J0BKa.

Omnepatops! if/else npuMeHSIOTCS, KOT1a HEOOXOAUMO BBITOJIHHTD YacTh MPOTPAMMBI, €CIIH 3aJJAHHOE YCIIOBHE UMEET 3HaYEHUE
True wim False B ITackane B CU (1)-ucturno nnu (0) — JOKHO, WM KOTJa 3aJlaHHOE BBIPOKCHHE MPHHUMACT OMpeIeleHHOEe
3HaYCHUE.
Omnepartop if:
if BeIpaxkenue then oneparop 1
else oneparop 2,
rae BeIpakeHHne — JT00oe OyneBckoe BhIpakeHHe (BblpabareiBarolnee B pesynbrate True wimm False); omeparop 1 u omepatop 2 —
onepatopsl [lackans. Eciu BeIpaskeHHe NpUHUMAeET 3HaueHHe True, TO BBINOIHACTCS OnepaTrop 1; B IPOTHBHOM Cllyyae — OHepaTop
2.

OrniepaTop MOXET OBITh COCTaBHBIM, T.€. COCTOATH M3 HECKOJBKHX ONEPaTopoB (CMOTPH OJIOK ONEPaTopoB), MyCTHIM (CMOTPH
mycroil omneparop). Eciu B 3aronoBke BBIPaKEHHE YCJIOBHOTO OIEPaTOpa BbIPAOATHIBAET HYJEBOE 3HAYCHHE, TO YIPAaBICHUE
nepenaeTcs cieayomeMy oneparopy. Eciii BelpaskeHHe BBIpaOaThIBACT HE HYJEBOE 3HAYECHHE, TO BBINOJIHACTCS ONEpaTop, CTOSLINIA
TocJie yCIOBHOTO BhIpakeHHs. B omepatope Ilackans mepen ciioBoM else HET TOYKHM ¢ 3amsAToi, a cuHTakcuc CH tpebyer B 3TOM
MeCTe TOUKY C 3aMATOH U yCIOBHOE BBIpaKEHHE, OTPAaHUUEHHOE KPYTIBIMH CKOOKaMH.

E if ( ycnoBHOE BEIpaxkeHHE)
2 .
5 oneparop 1;

else oneparop 2;
Cuntaxkcuc sa3bika CH npenycmaTpuBaer, uto else Bcerja OTHOCHTCS K Onvkaiiie-
My if.
Ipumep:
inti=4,j=6,k=28;
if (i<k)
if (i>])
printf ("oneparop 1");
else printf ("onepatop 2");
[TockoybKy B IEPBOM BBIPQKEHHH — HCTHHA, @ BO BTOPOM — JIOXKb, TO IIPOrpaMMa HareyaTaeT orneparop 2.
JIBa BayKHBIX MOMEHTA, Ha KOTOPBIE ClIeAlyeT 00paTUTh BHUMaHUE NpH ucnoib3oBanuy if/then/else.
Bo-nepBriX, omeparop else He sBisieTcs 00s3aTeNbHBIM, JAPYTHMMH CIIOBaMH, JOMYCTUMO HCIONB30BaTh omeparop if B
CIICIYIOIIEM BUJIE:
if BeIpaxkeHue
then oneparop 1
NI
if (ycioBHOE BBIpakeHHUE)
oneparop 1;
B srom cliydqae omneparop 1 BBIMOJHSAETCS TOJBKO TOr'Z1a, KOrja BBIPpAXKEHUE UMECT 3HAYCHUC True. B IPOTUBHOM cCi1ydyae
oIepaTop MponycKaeTcst | U BBHINOIHIETCS CISAYIOIIUI Oneparop.
Bo-BTOpBIX, €ciii He0OX0JMMO BBIONHHUTH O0JIee OJHOTO OIepaTopa, B Cliydae, Korja BeIpakeHHe MPUHUMaeT 3HaueHue, True
i False, To cieayeT ncmnosb30BaTh COCTaBHOI ormeparop.
if B=0.0 then
Writeln (‘nenenne Ha HyJIb HEBO3MOXKHO.').

LAW D

else
begin
Ratio: = A/ B;
Writeln ('OtHomrenune =', Ratio)
end;

B naHHOM npumepe UCTIONB3yeTCs OIMH OIEpaTop B NpeIoxkKeHuH if 1 cocTaBHOM B else.

OoOmeEeE&PATOF?P B bBI b O P A CASE B II ACKAUIDE

Oneparop case B Ilackale — MOIHOE CpPEACTBO BbIOOpa albTepHATHB. [103BOJNAET YMEHBIIMTH KOJIUYECTBO
orepaTopos if.

Ornepatop case COCTOUT U3 BBIPAXKEHUS (CENIEKTOpa) U CIUCKOB OIIEPATOPOB, KAJKIOMY U3 KOTOPBIX MPE/IIECTBYET METKa TOTO
K€ THIA, YTO M CEJEKTOp. DTO 3HAYMT, YTO B JAHHBIH MOMEHT BBINOJHIETCS TOT OIEPaToOp, y KOTOPOrO 3HAUCHHE COBMAJAeT C
TEKYIIUM 3HAY€HUEM CEJICKTOpa. Ecnu COBITAICHUA 3HAUCHUH HE NPOUCXOAUT, TO HE BBINOJHACTCA HU OAWH W3 OIIEPATOPOB,
BXOJISILIMX B Case WIIH K€ BBIMOIHAIOTCS ONEPAaTOPBI, CTOALIHE M10CIIe Heo0A3aTeIbHOro CI0Ba else.

Memkxka case coCTONT W3 JIFOOOTO KOJIMYECTBA KOHCTAHT WIIM JMANla30HOB, PA3JIENICHHBIX 3alATBIMH, 33 KOTOPBIM CIEIyeT
JIBOETOUHE.

Hanpumep:
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X, 1<x<5;

cos(x), 6<x<10;

case x of
1.5:y=x;
6..10: y:= cos(x);
end; {case}

ﬂHaHaSOH 3alMCbIBACTCA B BUJC ABYX KOHCTAHT, PAa3A€JICHHBIX ABYMS TOUKAMU «..». Tum KOHCTaHTHI JOJDKCH COOTBETCTBOBATH
THUITy CEJIEKTOpaA. OnepaTop, CTOﬂLLII/II\/'I oCJI€ ABOCTOYMSA, BBINIOJIHACTCA B TOM ClIydac, €CJIM 3HAa4Y€HUE CCJIEKTOpa COBMNAAAE€T CO
3HAYCHHUEM KOHCTAHTHI UJIH, €CJIIM €0 3HAUYCHHUEC ITOMNMaJacT B AUana3oH 3HAYEHUH.

OnepaTtop BoiGopa switch B CH

BORLAMWD

switch (BbIpakeHHe)
case KOHCTaHTHOe BbIpaxkeHue 1: omeparop 1; break;
case KOHCTaHTHOE BbIpaKeHHe 2: omeparop 2; break;

case KOHCTAaHTHOE BBIpaXKEHUE N: omeparop n; break;

default: onepatopsr;

}

Konctpykius switch 3amMeHsieT pa3BeTBICHHBI MHOTOKpaTHBIH omeparop if else. 13-3a HeweTkocTn KoHcTpykuuu if else B
s3pike CH mpu mporpaMMHUpOBaHHH OJIOKOB YCIOBMH OOJblle YCHIMII TPAaTUTCA Ha HPEOJOJICHHE TPYIHOCTEH $3bIKa, a HE Ha
BBIPAXKEHHUE JIOTUKU MporpamMMsl. [103ToMy MHOTOKpaTHOE HCIOJIb30BaHue oneparopa if else mpuHATO 3aMeHATh Ha onepaTop switch.

[locie BBIMONHEHHST BHIPKCHHSI B 3ar0JIOBKE OIEpaTopa €ro pe3ynbTaT MOCIeA0BATENbHO CPAaBHUBACTCS C KOHCTAHTHBIMH
BBIP@KCHUSMHU, HaYMHAs C CAMOTO Bepxa JO0 TeX IOp, MOKa He OyIeT YCTAaHOBIEGHO MX COOTBETCTBHE. Kak TOJIBKO COOTBETCTBHE
YCTaHOBJCHO HAYMHAIOT BBIMOJHATHCS ONMEPATOPBI BHYTPU COOTBETCTBYIOLIE MeTKH case. Eciu cpeam omepaTopoB OTCYTCTBYET
omeparop break, To ynpasieHne MepexoauT Ha CIeyolee KOHCTAHTHOE BBIPAXKEHHE M MPOBEPKA MPOAOIDKAETCS. JlIs TOro 4To6b!
9TOro M30eKaTh, OMEPATOpPbl KaXKIOW METKM 3aKaHYMBAIOT omepatopoM break. Ilocie BBIMOJHEHHS ITOCICAOBATEILHOCTH
OIepaTopoOB OJJHOW BETBH case, KOTOpas 3aBEepLIASTCsl ONepaTopoM break, MPOUCXOIUT BbIX0 U3 omeparopa switch. O0braHO switch
NPUMEHAIOT TOTr4a, KOrjaa XoTAT, yTOOBI OBLIA BBITOJHEHA OJIHa U3 HOCHC]IOBaTeJ'[bHOCTCﬁ OnepaTopoB U3 HECKOJILKUX BO3MOXHBIX.
Kaxzmast mocieoBaTeIbHOCTE ONEPaTOPOB MOXKET COAEPrKaTh HOMb WM Gosiee omeparopoB. DUrypHBIE CKOOKH B 3TOM Cilydae He
CTaBATCA.

IIpumep:
E Switch (n)
{

case 1: printf ("n = %d", n); break;

case 2: printf ("n = %d", n+n); break;

case 3: printf ("n = %d", n*n); break;
default printf ("n me mpuragnexut [1;3]");

BORLAMD

Berka default moxer orcyrcrBoBath. Ecnm oHa ecTh, TO IIOCIEROBAaTENBFHOCTH OIEPAaTOPOB, cTosAmMUX mocie default
BBITIOJTHSIETCSL TOT/1a, KOT/Ia CPAaBHEHHE CO BCEMH KOHCTAHTHBIMH BBIP)KCHUSIMH JIOXKHO.

OnepaTtop go to

Vcnone3yercst A mepefadyy ynpaBleHHs BHYTPH NMPOTrpaMMBbl OT OJHOTO omeparopa k apyromy. B s3eikax CU u Ilackans
CYIIECTBYIOT MOIIHBIE OINEPATOPhl BETBIEHMS M ILUKIOB, MO3BOJSIOMIME WU30€XaTh MCIOIb30BaHHA JaHHOTO OIepaTopa,
3aTPYAHAIOLIET O pa60Ty KOMITWJIATOpA MO ONTUMHU3ALUU MPOTrpaMMBI. l_[pI/IMCHeHI/Ie 9TOTO oneparopa CYHUTACTCA IVIOXUM CTUIIEM
MPOrpaMMUPOBAHUS, a caM OINEpaTop Ha3bIBAIOT "MO30p Mporpammucra’.

Cunrakcuc: goto uieHTHduKaTop;

Vrpagienue 0e3yciI0OBHO MepeaeTcsi Ha ONepaTop NPOrpaMMbl, TOMEYEHHOI TeM ke NACHTU(PUKATOPOM (METKOM).

IIpu ero UCHONB30BaHUH CIETYET:

He BXOJIUTb BHYTPb 0JIOKa U3 BHE;
He BXOJUTb BHYTPb omnepaTopos if, if/else, switch;
HE BXOJUTb BHYTPb UTEPALIMOHHOM CTPYKTYpBI ONEPATOPOB LIUKIIA.

Yecnopunas onepanusa ?2 B CH

BORLAMWD

Ora onepauus ucnons3yercs Tosibko B CH BMecTo koHeTpykuuy if/else, ecnu BXxoJsiue B Hee ONEPaTOPHI SBIAIOTCS
HPOCTBHIMH BBIPAKEHUAMU.
pe3ynbTar = (BblpaskeHue) ? BeIpakeHue 1: BRIpaXkeHue 2;
IIpumep ucnonvzosanus:
inti=2,j=06, result;
result = (i<j) ?1: j;
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printf ("%d", result);
TlepemenHoii result GyeT MPHUCBOEHO 3HAYEHHUE i €CITM BHIPAKEHUE UCTUHHO, j — JIOKb.

I uxasl

Huki6l, UM UTEpaMOHHBIE CTPYKTYPHI (Tabi. 14) MO3BONAIOT BBHIOIHATH HOBTOPEHHE OTAEIBHBIX OMEPaTOPOB.
Yucno moBTOpEHHH B HEKOTOPHIX HUKIAX (UKCHPOBAHO, a B APYTUX OIPENEeNIeTCs B IPOILECCe CUeTa OJHOW WM
HECKOJBKHX IPOBEPOK yCIOBUSL.

THHOBHE KOHCTPYKIHHU BRIYUCIUTEIbHBX AJITOPHTMOB
CHUHUKIaAMH

1 Pexypcusnvie aneopummul. LIMKINUECKHUE aNTrOPUTMBI, B KOTOPBIX 3HayeHHE HEKOTOPOHl (YHKIMM HA KaXIOM 3Tare
BBIUHCIICHHH 3aBUCUT OT 3Ha4YeHMH 3Toil QyHKIHUHM, ITOTydEeHHOH Ha MpEIbIIyIIeM LIare, Ha3bIBACTCs PEKYPCHBHBIM alropuTMoM. B
OCHOBE PEKYPCHBHOTO aJITOPHTMA JIEXKHUT peKyppeHTHas dopmyna. Haubonee npocroit ee Bua: x=x+1.

2 Umepayuonnvuii yukn. Ero 0coOEHHOCTh — TO, YTO YMCIIO IOBTOPEHUs OIEpaluii B Tele HUKIA 3apaHee Hen3BecTHO. Ha
KaXIOM IlIare BBIYUCICHHS TIPOUCXOJIHUT TOCIIC0BATENBHOE IPUONIKEHNE U TIPOBEPKA YCIOBUS JOCTIKEHHS! HICKOMOTO Pe3yibTara.
BrIxon U3 MUKIa OCYINECTBIAETCS B CITydae BHIONHEHHUS JJAHHOTO YCIOBHS.

3 Baoowcennvie yuknvi. BO3MOXKHBI CTydadm, KOTJa BHYTPU OJHOTO IHMKJIA HEOOXOJUMO IIOBTOPUTh HEKOTOPYIO
TOCIIEZJOBATENBHOCTE ONEPATOPOB, T.€. OPraHW30BaTh BHYTPEHHUH IMKI. Takas CTpyKTypa MONy4HiIa Ha3BaHHWE IHUKJIA B IIUKIIE WITH
BJIOJKCHHOTO 1MKJA. ['7TyOMHA BIIOXKEHUS LMKJIOB MOXKET OBITh pa3nM4HOM. IIpu MCIONB30BaHUM TaKOW CTPYKTYpPBI AJI 3KOHOMUH
MAIIMHHOTO BPEMEHH HE00XO0JMMO BBIHOCUTH M3 BHYTPEHHETO L[HKJIA BO BHEIIHMH BCE ONEPaTOpPhl, ITapaMeTPhl KOTOPHIX HE 3aBUCAT
OT BHYTPEHHETO LIUKIIA.

14 OIl EP AT O P bl o mKJIOB B Cu MU II ACKAIE

IIACKAJb Cu

While ycnoBHOe Beipaxkenue do While (MCTHHHOE YCIIOBHOE BBIPAKEHHUE)
oreparop; oreparop;

for ¢ marom 1 (MHKpEeMEHTHBIN)

for wHgekc:= Bolpaxkenunel to BbI-| for (BeIpakeHHE HHUIHATU3ALNY;
paxenue2 do omeparop; YCIIOBHOE BBIpaXXEHHE;
for ¢ marom —1 (IeKpUMEHTHBII) BEIpOKEHHE UTEPAIIHN)
for wHmexc:= Belpaxennel downto | omeparop;
BeIpakeHne?2 do omeparop; do
repeat orepaTophl;
OIIepaTopbl while ( ICTUHHOE YCIIOBHOE BBIpaXKECHIUE);

until T0)kHOE yCIIOBHOE BEIPAKEHHE

Cmunb npocpammupoeatus. OnepaTopLI TCla NUKJIAa pacrnojiaratoTcs moJ 3aroJJOBKOM M CABUTalOTCA Ha ABE IMMO3ULUH
OTHOCHUTECIIBHO HETO.

IMuknabel ¢ IpeAyCIOBUEM
Mukna while

TIpoBepka ycnoBus B mmkie while mpon3BouTCs meper| BBIMOTHEHUEM TeNa NUKJIA. Eciu pe3ynsraT yCIIOBHOTO BBIPAKEHHS
TRUE ne pasen nymo (B CU), T.e. BbIpa)keHHe NCTHHHO, TO BHINOJNHSETCS OJIOK OmepaTopoB Tena mnukiaa. Ilepex BXOJOM B ITUKIT
while mepBeIil pa3 00BIYHO MHHUIMATHM3UPYIOT OJHY WJIM HECKOJBKO MEPEMEHHBIX, YTOOBI YCIOBHOE BBIPAXKEHHE MMEJIO 3HadeHHE.
OrmepaTops! Tena NUKJIA JODKHBI U3MEHATh 3HAYEHMS OJHOW HMIIM HECKOJBKUX IIEPEMEHHBIX YCIOBHOTO BBIPAXXEHHS C TEM, YTOOBI
ycinoBHOe BeIpaxkeHne oOpatmiock B 0 (B CH) mim mpunsno 3nauenne FALSE (B Ilackane) u mpekpaTHIOCh BBINOJTHEHHE Tenla
mukita. Lukn while 3aBepmaercs B CIEIyIOIMNX CITydasX: €CIIH 00paTHIOCh B HOJIb YCIOBHOE BBIPA)KEHHE 3aroJIOBKA IMKIIA; €CIIH B
Telle MUKJIAa MCIONIB30BaH omepaTop break; ecili MCIONB30BaH OIEpaTop return — BO3BpaT W3 (QYHKIHUH. B mepBEIX IBYX ciydasx
yIIpaBJICHHE IepeaeTcsl Ha ONepaTop, PacIoI0KEHHBIH HEIIOCPEACTBEHHO 3a IUKIOM, B TPEThEM CITydae IPOHUCXOAUT BO3BpAT U3
¢ynxoun. UToOBI MPEKpaTUTh BBINOJIHEHHE MPOrpaMMBbl OeckoHeyHOro Imkma Hajxo HaxaTth Ctrl+C. Ecam sTo He momoraer, To
nonpo6osats Ctrl+Alt+Del.

Ilpumep:
E #include<stdio.h> // 6bubamoTeka BBOIa BHIBOIA

BORLAMWD

#include<conio.h> // 6ubnmorexa paboOTHI C OKHAMHU
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main () // rnaBHas (yHKUUs (OCHOBHOHM OJIOK IPOTPaMMBl)

{

int Count; // onncanue nepeMeHHbIX

Count = 1; // uHUIIHaNM3anus JJIs OTIPEAENeHUs] 000MX YacTell YCIOBHOTO BBIPAIKEHHS
while (Count <= 10)

{

printf "3apaBcTByii 1 mpommaii!");

Count++; / U3MeHeHHe 3HaUSHHUsI TEPEMEHHOM [Tl OpraHU3alliy CIIEYIONIEero Iara [HKiIa
H

printf ("Oto xonen");

getch ();
}
Yacras ommbka 3anuknusanus B CH COCTOUT B TOM, YTO BMECTO ONEPATOpa CPABHEHHS HAa PABEHCTBO = = HCIONB3YeTCS =.

[TonmHOCTBIO aHanoru4Ho padoraer uukn while B [Tackare, nanpumep:

program Hello; {ums nporpammsi}

var
Count: Integer; {onucanue nepeMeHHOH }

Begin {Hauano ocHOBHOTO OJ10Ka MPOTPaMMBbI }

Count := 1; {nprcBOeHNE HAYATILHOTO 3HAUCHUS [IEPEMEHHOI }
while (Count <= 10) do
begin
Writeln (‘'3apaBcTByi 1 nporuaii!');
Inc (Count); {M3MeHeHue 1mara NepeMeHHOH U1 OpraHU3aluy LKA }
end;
Writeln ('Oto xoHer');

end. {KOHeI| OCHOBHOTO 0JI0Ka IIPOrPaMMBl }

Bo-miepBrIX, cHavana nepeMeHHoN Count MPHCBOUTCS 3Ha4YeHHe paBHOE 1. 3aTeM, MPH BXOAE B LHKI MPOBEPAETCS YCIOBHE:
3HaueHne Count MeHbine min pasHo 10. Ecnu ga, TO BBIMONMHSAETCS TEMO LHUKIA (OMEPAaTOPbI, HAXOMIIIMECS MEXIY KIHOYSBBIMH
cioBamu begin...end B Ilackane n { } B CH.) Ha skpan BeBomurcs cooOuieHue "3apaBctByil u mpomaii”. 3nauenne Count
yBenuunBaeTcsi Ha 1. BolmonHseTcs BO3BpaT Ha Hadaio Iukia. 3HaueHne Count MpoBepsieTCS 3aHOBO H TEJIO LMKJIA BBIMOIHACTCS
BHOBB, 10 TeX IOp ITOKa 3Ha4YeHHe nepemenHoit Count yroBiaeTBopsier ycnosuio. Kak tosbko 3HaueHne Count CTaHOBHTCS PaBHBIM
11, MK 3aBepIIaeTcsi, U Ha SKpaH BBIBOAUTCS coolIeHne "O1o koHen".

o uu K JaI F OR B IOIACKAUJIE

Bapuant storo nukna B Ilackane xak sddexruBeH, Tak u orpaHundeH. OObIMHO, HAOOP ONEPATOPOB BBIMOJIHACTCS
(UKCHpOBaHHOE YHUCIO pa3, MOKa MepeMeHHas (MHIEKCHas) NMpUHUMaeT 3HauyeHHe B YKa3aHHOM JauanasoHe. Moaupuuupyem
3HakoMyto nporpammy Hello crnenyronm obpazom.
program Hello
var
Count: Integer;
begin
for Count: =1 to 10 do
Writeln (‘3apaBcTByi 1 nporuaii!');
Writeln ('Oto xoHer');
end.
[Ipu BBIIIOJIHEHUHU 3TOH MPOrpaMMbl BUIHO, 4TO LUK fOr BHIMOJHAETCS TaK e, Kak 1 uuka while.
Cunrakcuc nukia for:
for unnexc:= Beipaxkenuel to Beipaxkenne2 do omeparop;
3mech MHIEKC — CKasipHAs IlepeMeHHas (LIeJIOoro THIA, CHMBOJBHOTO, OYJIEBCKOrO M JIIO0Or0 MHEPedUCIHMMOrO THIIA);
BBIPpAXXCHUE 1 u BBIPAXKECHUEC 2 - BBIDAXXCHUA THUIIA, COBMECTUMOI'0 C THUIIOM HHAEKCA; OIEpaToOp — OﬂHHOquIﬁ WUJIA COCTaBHOM
omneparop. MHeKC yBelnnInuBaeTcs Ha | IOCIe KaXA0T0 BBIIOIHEHHS NUKIA. FIHIEeKC MOXXHO yMEHbIIATh Ha 1. JIJIs 3TOro KiIlodeBoe
CII0BO to 3aMeHsiercs Ha downto.
I'maBHBI HeIOCTAaTOK LKA for — 3T0 BO3MOKHOCTh YMEHBIINTh WX YBEIMINTH HHACKC TOIBKO Ha 1.
OCHOBHBIE NpenuMynIiecTBa — KpPaTKOCTb, BO3SMOKHOCTbL HUCIOJIB30BaHUA CHUMBOJIBHOI'O W NEPEYUCIMMOI0 THUIIA B AUAIIa30HE
3HAYCHUM.

Huka for B CH

BOARLAMD

Haubonee obmeit ¢popmoit mukiaoB B CU sensiercst mukn for. [uxn for 8 CU HamHOTO MOIIHEE, YeM B Ilackane u

Opyrux si3bikax. KOHCTPYKIMS ero BBIMISANT CIEIYIONMM 00pa3oM:

for ([BBIpaskeHIEe MHUIIHATHA3AINH |;[ YCIIOBHOE BBIpaXKEHUE |;[ BBIpaXKEHUE UTEPALIUH |)

orneparop;

BrlpaxkeHre HHUIATH3AMNH UCTIONB3YETCsI [UTsl YCTAHOBKU HAYaIbHBIX 3HAYEHHUI MEPEMEHHBIX, YIPABISIOMINX [[HKIOM.

Vci10BHOE BBIpaXKEHHE — 3TO BBIPaXKEHHE, [IPU UCTUHHOCTH KOTOPOTO OMEPATOPhI Teja IUKIJIA OYIyT BBIIOIHITHCS.

BelpaxkeHre uTepayu Orpe/esseT n3MEeHeHHEe 3HaYeHUI TePEeMEeHHBIX, YIPABISIFOLINX [IHKIOM.

Cxema BBITOJIHEH S 1uKIIa for:

BepHyTbcs B kaTanor y4ebH1KoB
http://y4e6Hunkn.nHcpopm2000.pdp/uchebniki.shtml



Y3HanTe CTOMMOCTb HanucaHus CTyAeH4Yeckon paboTbl Ha 3akas
http://y4ebHukn.mHdpopm2000.pd/napisat-diplom.shtml

BrinosnHsAeTcs BIpakeHne MHULIHATN3AIMHT;

Brruncrnsercst ycioBHOE BEIpaXKEHHE;

Ecnu 3HaueHne ycIoBHOTO BBIPAXKEHUs UCTHHA, TO BRIOJIHSAIOTCS OIEPaTOpH! Tela [UKIA;

BrimonaseTcs BeIpakeHNHe NTEpalyy;

BrinosHsAeTcs yclIoBHOE BBIpaKEHUE U T.1L.;

Kaxk TompKo ycmoBHOE BBIpaXKeHHE paBHO HYIIIO, YIIPaBJICHHE ITepeaeTcsl ONepaTopy, CISAYOMEeMy 3a IIUKJIOM.

OTOT LUKJI OTHOCHTCS K IMKJIaM ¢ mpexyciaoBueM. IIpoBepka ycinoBusl Bcerna BBINOJIHSETCS B Hadajie Lukiaa. Ecnu ycioBue

AN N AW =

JI0’KHO, TO TEJIO LKA MOXET HU pa3y HE BBIITOJHHUTHCS.
IIpumep ucnonvsosanus onepamopa for
for (i = 0;i<10; i ++)
printf ("KBagpar uncna %d%d", i, i*i); // Beraucimstercs kBagpar ancen ot 0 10 9.
[ukn for moxHO cBecTH Kk mukiay while (tabm. 15).
15 Huka wite

For (Beipakenue 1;BbIpakeHHe 2;BBIpaKeHUE 3) BbIpakeHue 1;
orepaTop; while (BbIpaxenue 2)
{omeparop;
BeIpaXKeHue 3;}

JlomyckaeTcsi HCIOJIb30BaTh B 3ar0JIOBKE LHKJIA HECKOJBKO BBIPQKEHHH MHHUIMAIM3ANN U HECKOJBKO BBIPOKECHUI HTEpaLUH.
3T0 1aeT BO3MOKHOCTH NMOBBICHTH THOKOCTH ITUKJIA.

Ilpumep 1: mporpamma, KoTopas 3anuceiBaeT cTpoky B CH B o6paTHOM mopsizke:

main ();

{
int top, lot; char string[100] , temp;
for (top=0, lot=100;top<lot;top++, lot--)
{temp=string[top];
strring[top |=string[lot];
string[lot]=temp;
1
Ipumep 2: BeiBecTn Bee yeTHbIe yrcia oT 100 mo 0 B mopsiake yObIBaHHS.
1. for (i=100;i>=0;i-=2)
printf ("%d", 1);
2. for (i=100;i>=0;i--)
if (1%2==1)continue;
else printf ("%d", 1);
3. for (i=100;i>=0;printf ("%d", 1), i-=2);
Bce Tpu mukia gemarot OHO M TOXKE, HO HATIMCAHBI B TPEX PAa3HBIX BapHAHTaX.
For MoHO ncTIonb30BaTh M Kak O€CKOHEUHBIH IUKII, Hanpumep:
for (;)
{omeparopsr; }
Jlnst BBIXOJTa U3 TAKOTO IIMKJIa OOBIYHO HCTIONB3yeTcst onepartop break.
Ilpumep mukna for, KOTOPHIA MOKET 00ECTICUNBATH 3aIEPIKKY:
for (i=0;i<1000;i++);
B npyrux s3pIkax mIporpaMMUpPOBAHUS B 9TOM IIMKIIE HENb3sI CAENATh IPOOHBI mar, T.e. mapameTp nukia for B [Tackame moxer
OBITH TONBKO EeNbIM, a B CH BelecTBeHHEIM.

ODukasl ¢ mMOCTYCJOBHUEM
Oco0GEeHHOCTB: OTIEePaTOPHI TeNa IIUKIIA BHITIOIHAIOTCS XOTS OBl OUH pa3 HE3aBUCHMO OT yCJIOBHSL.

OHuka do while B CH

BORLAMWD

CuHTaKcHuc:

o
o

{omeparop;}
while (ycrmoBHOe BBIpaXeHHE);
Iuxn do while mpekparaeT BEIMONHATHCS, KOTJ[a YCIIOBHOE BBIP)KEHNE PABHO HYITIO MJIM CTAHOBUTCS JIOXKHBIM.
Cxema BeITIONHEHUS 1uKiIa do while:
1 Brmonnsercs oneparop;
2 Bemomnnsietcs BeIpaxkeHHe. Eciii BbIpakeHHe HE paBHO HYIIIO, TO BBIMONHEHHE MPOJOIDKACTCS C MepBOro IMyHKTa. Ecmm
BBIP)XCHNE PABHO HYIIIO, TO BBIOIHSAETCS OTEPATOP, CIEMYIOIINH 3 IIIKIIOM.

#include<stdio.h> // 6ubIHOTEKA BBOJA-BBEIBOIA
main () // TaBHast HpyHKIUS (OCHOBHOH OJIOK MPOTpaMMBbI)
{

int A, B; // omucaHue IepeMEHHBIX (IeNoe)

float Ratio; // onmcaHMe TIepeMEHHBIX (BEIECTBEHHOE)
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char Ans; // onMcaHue MepeMEHHBIX (CHMBOII)
do
{
printf ("Beenure nBa uncia'); // BBIBOZ COOOMLICHHS Ha 3KPaH
scanf ("%i", &A); // BBOI A
scanf ("%i", &B); // BBOO B
Ratio=A/B; // onepatop

printf ("\nOtHomeHune pasHo %lg", Ratio); // BbIBOA 3HAUEHUs IEPEMEHHOM
printf ("\nIToeropurs? (Y/N)"); // BBIBOA BOmpoOCca

scanf ("%c", &Ans); // BBOI OTBETA
}
while ( Ans! ="N"); // KOHeII IUKIIa
}

Il U K J R EPEAT UNTTIL B II A CKAIJE

o
§ @ 4 [uxn repeat until paccMOTPUM Ha pUMeEpPE MPOrPAMMBI, /i€ TOBTOPEHHE ONEPATOPOB 3aBHCHT OT OTBETA HA BOIIPOC.
= program DoRatio;
var
A, B: Integer;
Ratio: Real;
Ans: Char;
begin
repeat
Write ('BBenute aBa uncina');
Readln (A, B);
Ratio := A/ B;
Writeln (‘OtHowenue paBHo', Ratio);
Writeln ('TToBroputs? (Y/N)");
Readln (Ans);
until Upcase (Ans) ='N";
end.
B 3T0i1 mporpamMmMe MoBTOPsIETCSI BBIIIOJIHEHHE OIIepaTopoB, moka oteeT Ha Bonpoc — N (IToeroputs? Y/N). [Ipyrumu cioBamu
repeat 1 until, HOBTOPSIOTCS, 10 T€X MOP, OKa 3HAYCHUE BbIpaXeHUs npH until He Oyzer True.
CuHTaKCHUC IUKJIA!
repeat
orneparop;
orneparop;
orneparop;
until BeIpaxkeHue.
CyILIECTBYIOT TPU OCHOBHBIX OTJIMYMS 3TOT0O LUKIA OT 1uKiIa while:
- OI€paTopsl B IUKIIC repeat BBITTIOJIHAKOTCA XOTHA 6bl OJUH pa3, MOTOMY YTO IIPOBEPKA BBIPAXKEHUSA OCYILIECTBIISACTCA B KOHLE
Tena nukna. B nukie while, ecin 3HaueHne BelpakeHus False, Teno ero mpormyckaercs cpa3dy — LMK repeat BBIIOJHSETCS MOKa
BBIpXKEHUE HEe cTaHeT True, B TO BpeMs, kKak uuka while BBINONHAETCSA 10 TeX MOp, MOKA BhIpakeHHe uMmeeT 3HadeHue True. Ipu
3aMEeHe OJIHOTO THIA IMKJIA Ha JPYroid HeoOXOAMMO Ha 3T0 obpamarh ocoboe BHMMaHMe. PaccMorpum mporpammy HELLO, rae
mukn while 3aMeHeH Ha LMK repeat:
program Hello; {Hauano nporpammsi}
var
Count: Integer; {onucanue nepemMeHHOH (Lenas)}
Begin {Hauano ocHOBHOTO 010K MPOTPaMMBbI }
Count := 1; {npucBoeHNe HAYaIBHOTO 3HAYCHN }
Repeat {Hauano umkma}
Writeln ('3apaBcTByii 1 nipornaii!'); {BbIBo cOOOIIEHNS HA IKpaH }
Inc (Count); {yBenuyeHue 3Ha4eHHs TepeMeHHON Ha 1}
until Count > 10; {koHerr 1uka}
Writeln ('DTo konerr'); {BbIBOJ COOOIICHHUS Ha YKpaH }
end. {KOHeI| MPOrpamMMBbl }
OtmeTnM, 4o Teneps nepemenHass Count npoepsieTcst Ha 3Hauenue, 6onbiuee 10 (a B while 6su10 Count <= 10).
B nukie repeat MOXET HCIIOJIB30BaThCs NMPOCTO IPYIIA ONEPATOPOB, a HE COCTaBHOIT onepaTop. IIpu MCIOIB30BaHUU 3TOTO
LIMKJIa He UCTIOJB3YIOTCS clioBa begin...end, kak B ciyuae ¢ mukioM while.
Onepatops! LMK/IA repeat BHIMOJHAIOTCS XOTS Obl OMMH pa3, B TO BpeMs, Kak OHepaTopbl Lukia while Moryr Hu pasy He
BBIITIOJIHUTHCA B 3aBUCUMOCTH OT 3HAYEHUS BBIPAXKCHUS.

Onepartopsb brek, continue, return
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break

OOecrieunBaeT NMPEKPAIICHHE BBIMOJIHEHUS CAMOTO BHYTPEHHErO M3 OOBEMIIIOLIMX €ro ONepaTopoB TakuX, kak switch, do
while, while, for, repeat/until, case (T.e. HememleHHOe mHpekpauieHHe paboThl nuKiIa). Ilocie BHIMOIHEHHS 3TOrO OIepaTopa
yIpaBIeHHE MEPeIaeTCsl ONepaTopy, CACAYIOIIEMY 3a IPEPBaHHbBIM.

continue

Paboraer momo6HO omepartopy break, HO B OTNIMYMM OT HEro, continue NpephIBacT BBHIMONHEHHE Tela IUKIA U IIeperaeT
BBITIOJTHEHHE Ha CIIEAYIONIYI0 UTepaluio (Iar).

IIpumep:
for (n=0;n<100;n++)
{

if (n%2!=0) continue;
printf ("%d", n);
}

Korma n cranoButcst HedeTHOH, BeIpaxkeHHe n%?2!=0 mosrydaeT 3HadeHWe 1 M BBIIOJHAETCS OIepaTop continue, KOTOPHIHA

BORLAMWD

mepesaeT ynpasiieHHe Ha CIIeIYIOLIYI0 HTepaluio uukia for He BbImonHss oneparop printf.
Omepatop continue, Taxxke Kak U break mpepsiBaeT caMblii BHYTpEHHUH U3 0OBEMITIONINX €T0 IUKIOB (B CIIydae BIIOKEHHBIX
IIMKJIOB).

return

3aBepiuaeT BHINOJHEHHE (QYHKIMH, B KOTOPOH OH 3aJaH M BO3BpAIlacT YIpaBjeHHE B BBI3BIBAIOIIYIO (YHKIHIO B TOUKY,
CIIEIYIOIIYIO 32 BHI30BOM (DYHKIIHH.
return (BbIpakeHUE);
3Ha4yeHUE BBIPAXKEHHUS, €CIH OHO 3aJaHHO BO3BPAILIACTCS B BBHI3BIBAIOLIYIO (YHKIWIO, B KAaueCTBE 3HAYCHHUs BBI3bIBAIOLICH
¢ynkuun. Ecnu B ckoOkax BhIpa)KeHHE OIMYIEHO, TO YIPaBJICHHE aBTOMATHUECKH IMEPElacTCs B BBI3BIBAEMYIO (YHKIHIO MOCIE
BBINOJIHEHHMS TIOCIIEIHETO oneparopa GyHKuuu (BbI3bIBacMoii). BosBpamaemoe dyHKIpeH 3HaUeHHE B 3TOM Cllydae He ONpe/ieIeHHO.
Ecnu yHKIHMs He BO3BpalllaeT 3HAUYCHUs, TO €€ CIeAyeT OOBABIATh TUIIOM Void.
1) return UCTIONB3YIOT: €CIM HAJO BBINTH U3 DYHKIMH;
2) ecnn QyHKIMS BO3BpAILAET 3HAUYCHHE.
Ipumep 1:
int sum (int a, int b)
{
return (a+b);
b
main ()
{
int a=2, d=4;
ints;
s=sum (a, b);
H
[pumep 2 (byHKIHS, KOTOPAsi YTO-TO TI€YATALT):
void print (char x)

{

if (x==0)

{
printf ("Ilmoxoit apryment");
return;

H
printf ("dpyroii apryment");
printf ("%c", x);

}

Ormepatop return UCTIONB3yeTCs AJIs BbIX0a U3 QyHKUUH printf, eciu apryMeHT paBeH HYIIO.
InpPoHoOETYPB U ®&® YHIKIIMHWMHU

CTPYKTYPA II'POIODEAAY PB U &©® YHKIOIHUHU B II ACK

A J E
T B IMackase ecTs JBa BHAA MOATPOTpaMM: MpoIeaypsl U pyHKumu. ['1aBHOE pa3nuyue MEXIy HUMH — 3TO
E TO, 9TO (PYHKIMS BO3BpAIIACT 3HAYCHHE M MOKET OBITh MCIIOJIH30BAHA B BRIPAXKCHUH:
=

x :=sin (A);
B TO BpeMs1, KaK IPOIEAypa TOIBKO MOXKET ObITh BbI3BaHA!
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writeln ("Jto nposepka");

[Ipouenypsl M (yHKIMM, M3BECTHbIE IOJ OOIIMM HMMEHEM KaK MOANPOrpaMMbl MOTYT OBITh ONHCaHBl B JIOOOM MecTe
NPOrpaMMBl, HO JIO Tela TIaBHOH nporpaMmel. dopmar npouenyp:
procedure ums poueaypsl (mapaMerpsl);
label
METKH;
const
00bsABIEHHE KOHCTAHT;
type
ONpEaCIICHUA TUIIOB JaHHBIX
var
0OBABICHUS IEPEMEHHBIX;
procedure niu function;
begin
TEJIO TJIaBHOW MPOLETypPHI;
end;
@DyHKIMH UMEIOT TaKo# ke (opmar, Kak ¥ MPOLELYpbl, TOJIPKO OHH HAUMHAIOTCS C 3aroyioBka function w 3akaH4YMBArOTCS
THIIOM JQHHBIX BO3BPAIlaéMOT0 3HAYCHUS:
function umst GyHKIMY (TApaMETPbI): THIT JAHHBIX;
MeroTcst TOJIBKO [1Ba Pa3IMYMs MEX/y NPOrpaMMaMH M NPOLEIypaMy WM QYHKIMAMU:
- Iporeypsl WM (DYHKIMH UMEIOT 3aroioBok procedure min function, COOTBETCTBEHHO, a HE program;
- IpoLeAypbl WM (HYHKINH 3aKaHYMBAIOTCS TOUYKOH € 3amATOii (;), a He TOUKOH (.).
l_[pOL[e)]ypr NI q)yHKLII/Il/I MOI'yT UMETH OINHUCAaHWA CBOUX KOHCTAHT, TUIIOB AAHHBIX, IEPEMEHHBIX U CBOM IpOLEAYPHI U
(byHKLU/II/I. Ho Bce 3T 31eMeHTBI MOryT OBITh UCITOJB30BAHbI TOJNBKO B TEX npoueaypax u q)yHKLII/IﬂX, € OHHU 00BSBIIEHBI.
Tlpumep GyHKIMHN pacyeTa pakTopHana
Function fact (n: integer): real;
fi=1;
for i:=1 ton do
f:= f*i;
fact:=f;
end.

10
IIpumep: mpoLeAyphl pacyera CyMMBI psita S = Zi
i=1
Procedure sum;
Var
i: integer;
S: real;
begin
S:=0;
for i=1 to 10 do
S:= S+i;
Write (S);
End.
[Tpumep mmocTpupyromuii rudkocTs npouenyp u ¢yunxuumii B [Tackae.
IIpumep: mpoeayphI MOTYYEHUS IBYX 3HAUCHUH U (yHKIMHN, ONPEIENIIOMNH HX OTHOIICHHE!
program DoRatio;
var
A, B: Integer;
Ratio: Real;
procedure GetData (var X, Y: Integer);
begin
Writeln ('Beeaute aBa uncna:');
Readln (X, Y);
end;
function GetRatio (I, J: Real);
begin
GetRatio (1/1J);
end;
begin
GetData (A, B);
Ratio := GetRatio (A, B);
Writeln ('OtHorienune pasHo ', Ratio);
end.
DTOT MpUMep TOKA3bIBACT, KaK UCITONB3YIOTCS U PabOTAIOT MPOLEAyPHI U (PYHKIHH.
[Tocne KOMOWISIMU U 3allycKa NMPOrpaMMBbl NEpBBIM BhIMoJHseTcs oneparop GetData (A, B). DToT omepaTop M3BEeCTEH Kak
BbI30B Tpouenypsl. IIpu o6paboTke BbI30Ba BbINONHAITCS onepatopsl B GetData, mpu stom X u Y (dopmanbHble IapaMeTpsl)
3ameHstoTcsa Ha A u B (paxtnueckue napamerpsr). KiroueBoe cioBo var nepen X u Y B oneparope BbizoBa GetData roBoput o ToM,
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4TO (haKTHUECKHE MapaMeTpPhl JAODKHBI ObITh MEPEMEHHBIMH M YTO 3HAYEHHS NEPEMEHHBIX MOTYT OBITh M3MEHEHbI U BO3BPAILCHbI
BbI3bIBatoIel mporpamme. Ipu 3aBepmieHun padotsl GetData ynpasieHne BO3BpallaeTCs B INIABHYIO NPOrpaMMy Ha OIEpaTop,
crienyroumii 3a Be13osoM GetData.

Crenyrommii omeparop — Bb3oB ¢yHkuun GetRatio. OTmerM Hekotopble oTinuus. Bo-mepsbix, GetRatio Bo3Bpamaer
3Ha4YeHHE, KOTOPOE JIOJKHO OBITh MCIOJB30BAHO; B 3TOM Cllyyae, OHO IpucBanBaeTcs Ratio. Bo-BTOpBIX, 3HauCHHE MPHCBaHBACTCS
GetRatio B riaBHOi nmporpamme; STuM (YHKIMS ONpeAeIsieT, KaKkoe 3HaYeHne BO3BpaIaeTcst. B-TpeThHX, HET KII0UeBOro CI0Ba var
nepen popManbHBIMA TapameTpamu I i J. DTo 03HadaeT, 9TO OHM MOTYT OBITH JIOOBIMH IETOYNCIEHHBIMI BBIPAXXKEHUSIMH, TAKHIMH
kak Ratio:= GetRatio (A+B, 300); u uTo eciu nake UX 3HaUCHUs OyQyT U3MEHEHbI B (DYHKI[MH, TO HOBbIC 3HAUCHHS HE BO3BPATATCS
00paTHO B BBI3BIBAIOLIYIO IPOTPAMMY.

Kcraru, 3T0 He sBiseTcs OTIIMYHMEM HPOLELYPH! OT GYHKUMH. MOXKHO HCIOIb30BaTh 00a THIIA MAPaMETPOB I 0OOUX TUIIOB
HPOTpaMM.

® YV HKIOHUHAW B Cmu

B s3pike CHU HeT mnOHATHS npoueaypa. (DyHKL;Melz Ha3bIBACTCA HE3aBHUCHUMasl COBOKYIHOCTDH OOBSBICHUA H
OII€paTopoOB, NPEAHA3HAYCHHAs IS BBIIIOJTHCHUA onpeueneﬂﬂoﬁ 3aJa4yu.

Kaxnmas GyHKIUsS NODKHA UMETh UMs, KOTOPOE HCIONB3yeTcs Ui Bhi3oBa (yHKimu. UMs omHO# u3
¢ynkumit s3pika CHU — main. DTo nMs 3ape3epBUPOBAaHO U JIOJDKHO HMPUCYTCTBOBAThH B 1000 mporpamme nHa CHU. B
IporpamMMe MOTYT IPUCYTCTBOBATh M APYrue (pyHKIMHM, IPH 3TOM Mmain He 00s3aTeNIbHO JOJDKHA OBITh NMepBOi. XOoTs
UMCHHO C (YHKIMH main HauuHaetcs BimoaHeHue CU-mporpamm. [Tpu BbI30Be (yHKIUU €if MOTYT OBITH IEpeIaHbI
JIaHHBIE TTOCPEICTBOM apryMenTta (pyHKiuu. OyHKIUS MOXKET BO3BPAIIAaTh 3HAYEHHs. DTO 3HAUYCHHUE U €CTh OCHOBHOU
pe3yIbTaT BHINOTHEHUS (DYHKIIMHU, KOTOPBIH MIPH BIMOJHCHAU MPOTPAMMBbI TIOACTABISCTCS HA MecTO QyHKIUKN. BepHyTh
MOXHO TOJIBKO OJIHO 3Ha4€HHE. MOTyT Tak ke ONpeAeNsiTbes (QYHKINHU, KOTOpbIe HE UMEIOT HU KaKHUX apaMeTpoB U HE
BO3BpaIIaOT HUKaKoro 3HaveHus. C ucrnonb3oBanueM ¢yukiuii B CU cBsi3aHbl 3 MOHSTHS:

1 oOwsBiCHHE DYHKIHU;

BORLAMD

2 ompexeneHue GYHKIUH;

3 BbBI30B (OYHKIHH.

Ob6vsenenue GYHKIUM WM MIPOTOTHI 337aeT UMs GYHKLUH, THI M YHCIO €€ MapaMeTPOB, OOBSBICHUS U ONEpaToOpbl, KOTOPHIC
omnpenenstor aeicteus GyHKUnH. B 00bsBICHNH QYHKIMH TaK e MOXKET ObITh 3aJaH THI 3HAYEHHs BO3BpalaeMoro QyHkuuei, a
TaK e crenudukarop kiacca namsatu GpyHkimu (cM. pasgen 5.11.1).

B s3p1ke CU HeT TpeboBanms, 4TOOB! omnpeseneHne GyHKINH 00s3aTeIbHO TPEIIECTBOBANO BEI30BY (QyHKIHH. ORHAKO, I
TOro, YTOOBI KOMITHJISATOP MOT BBIIOJHHUTH HPOBEPKY COOTBETCTBHSI THUIIOB, IE€PElaBaeMbIX ApryMEHTY THIOM (OopManbHBIX
MapaMeTpoB B OMpeNeNeHNH (yHKINH, 0 BH30Ba (YHKIMH HY)KHO HMOMECTUTH OOBSBIECHHE 3TONH (YHKIHH. JTO OOBSBICHHE
Ha3bIBaeTCsl MMPOTOTUIIOM. [Ipomomun GYHKIMH UMEET TOT e (opMar, 4To U onpeaeieHre QYHKIMU C TOH JHIIb PAa3HUIEH, YTO He
uMeeT Tena GYHKIMHE U T0JDKeH 3akaHuuBathes " ; . Tlocne[0BaTenbHOCTh OOBSBICHHI U ONIEPaTOPOB HA3bIBACTCS TEIOM (YHKIUH.

Ecnu 00bsBieHne GpyHKIMU He 33JaHO, TO [0 YMOJTYAHUIO CTPOUTCS IPOTOTHI HAa OCHOBAaHUH MH(GOPMALIUK U3 MIEPBOM CCHUIKH
Ha (yHKOWio, OyAb TO BBI30B (YHKIMM WM ompeneneHue. OIHAKO, TaKOW MPOTOTHII MOKET HEaJeKBATHO IPEACTABIATH
MOCJICAYIOIINI BBI30B WIIM OlpefencHHe (YHKIUM. 3aJaHHe MPOTOTUIA MO3BOJISIET KOMIMIISITOPY BBIIABaTh JAWATHOCTHYECKHE
coo01eHus 06 omuoke, TM60 KOPPEKTHBIM 00pa30M PeryupoBaTh HECOOTBETCTBHE apI'yMEHTOB.

Onpeoenenue GyHKIMN 3a7aeT UM (POPMAIBHBIX TTapaMeTpoB U Teao GpyHKIuH. OHO MOXKET ONPEAEIIATH THII BO3BPAILAEMOT0
3HAYEHHMS U KIACC MaMATH QYHKIHH.

Cunrakcuc ompenenenus ¢yHkuuu: [crenudukarop kimacca mamsaté] [crenudukarop THma Bo3BpamiaeMoro (GyHKIUel
3Ha4yeHust | uMst QyHkuH ([TUTEI 1 UMeHa hopManbHBIX napametpoB] {Temo ¢hyHkiwm}

Knacc namamu ¢pynkyuu moxer ObITh JHUOO CTATHUK, JHO0 3kcTepH. Ecin kaace mamaTtn GyHKuuu
He YKa3aH, TO MO YMOJYaHUIO CYUTAETCH IKCTEPH.

Tun 6o3épama craBuTcs, Korja (YHKIMS BO3BpallaeT 3HaueHue. Ecimu cnenu@ukatop THIa He 3aJaH, TO 10 YMOJIYaHHIO
craBurcs int. Eciin QyHKIMS He BO3BpamiaeT HM Kakoro 3Ha4eHWs, To craBuTcsA void. Omucarens QyHKIMH MOXET OBITH 3aJaH CO
3BE30YKOM, 9TO 03HAYaeT, 4TO (YHKIHS BO3BpallaeT ykasareab. OyHKINSA He MOKET BO3BPAIlaTh MaCCUB WIN (YHKIHMIO, HO MOXET
BO3BpAIIaTh yKa3aTelb Ha JF0OOH THII.

Cnucox ghopmanvhbix napamempog — 3TO TOCIENOBATENbHOCTb OOBSABICHHSA (OPMAIBHBIX I1APaMETPOB, PA3IENICHHBIX
3anAThIMH. POpMaNbHble napamempsl — 3TO TEPEeMEHHbIE, KOTOpPbIe NMPUHUMAIOT 3HAYEHUs, MepeaBaeMble (YHKIMEH BO Bpems
BbI30Ba. [ToHOE 00BsIBICHHE (HOPMANBHBIX NTapaMETPOB (YHKINH 33/1a€TCsl B KPYIJIBIX CKOOKAX, CIEAYIOIINX 32 UMCHEM (DyHKIHHU B
oTpesieNieHnH (GYHKIMH. DIEMEHT CIHCKa (OpMaIbHBIX ITapaMeTPOB UMEET JBa jopMara.

1 Crnenudukarop Tumna;

2 Omnmcatenb — 3amaeTcss depe3 3amsATble, OHM MOTYT OKAHUMBATHCS CHMBOJAMH: , . . . — HEOINPEAEICHHOE YHCIIO
mapamMeTpoB. JTO O3HAYAET, YTO YHCIO apryMeHTOB (QyHKUWH mepeMmeHHO. Ecian (yHKuus He mepegaeT mapameTpbl, TO MHUIIETCS
(void). Ilopsnok u THIBl (OPMATBHBIX MapaMeTPOB NOJDKHBI OBITH OJHHMH W TEMH K€ B ONpEICICHHH (QPYHKIUH U BO BCEX
OOBSIBICHUAX.

IIpumep. PaccMoTpuM TpH Buza GYHKIMH BRIYHCICHHS KyOa uncia. @yHKIus y=x.
1. ®yHkuuM nepeaeTcs napaMeTp U OHa BO3BpAIAeT apaMeTp
#include<stdio.h>
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int cub (int X); // 0OBsABICHUE HYHKIIUH;
int cub (int x) // onpenenexnne GyHKIAN

{
inty;
Y=X*X*X; — TeJ0 QyHKINY,
return (y);
}
void main (void)
{
int x;
inty;

scanf ("%d", fx);
y=cub (X); — BBI30B ()YHKIIIH;
printf ("%d", y); getch ();

2 OyHKIMHU NepeaeTcs napaMerTp, HoO OHa HUYEro He BO3BpaliaeT
#include<stdio.h>

void cub (int x); // obbsaBneHne QyHKINY;
void cub (int x) // onpenenenre QpyHKINY;
{

inty;

Y=X*X*X; // Te10 (QYHKIUH;
printf ("%d", y);

}
void main (void)
{
int x;
inty;

scanf ("%d", f x);
cub (x); — BeI30B pyHKIHH; getch ();

}

3 DyHKIHMH HUYETO HE MEPENAETCA U OHA HUYETO HE BO3BPAIIAeT
#include<stdio.h>

void cub (void); // oOBsBICHUE DYHKIUH;
void cub (void) // onpenenenue GyHKIHY;
{
inty, x;
scanf ("%d", &x); // Teno dyHKIHH;
y=X*x*X;
printf (*’%d”’, y);
}
void main (void)
{
cub (); // BBI30B (hYYHKIIUH;
}

Teno ¢ynkyuu — cocTaBHOH oIlepaTop, coAepKaluil omepaTopsl, ompenensiomye aeiicteus GyHKuH. OH Tak K€ MOXET
coziepKaTh OOBABICHUS NMEPEMEHHBIX, HCIOJIb3YEMBIX B 3THX OIEpaTopax COOTBETCTBEHHO. I[lapamerpsl (yHKIHHM mepenaroTcs Mo
3HAUCHUIO, ¥ MOTYT PAacCMaTpUBAThCS KaK JIOKAJbHBIE ITEPEMEHHBIC, MECTO JUIS KOTOPHIX pacIpenesieTcs NMpH BBI30BE (YHKIHH.
OHY MHHUIMAIM3UPYIOTCSA 3HAUCHHSAMHU NEpPEaHHBIX apryMEHTOB M TEPSIOTCS NMpH Bbixoxe u3 ¢yHkuuu. [Tostomy B Tene QyHKImM
HETb3s M3MEHATh 3HAYEHHs [TapaMeTPoB, TaK KakK (YHKIHS paboTaeT ¢ KomusaMu apryMmenToB. OJHAKO, €cIM B KauecTBe IapameTpa
nepenaTth ykasarelb NEpeMEHHOM MOXKHO HMCHOJIb30BaTh ONEpalldM pa3 aapecaluu 3Toi mepemeHHOW (cM. paszgen 5.11.1). s
OCYIIECTBIICHUS AOCTYIIA M U3MECHEHHUS 3HAUCHHH 3TOU TIepeMeHHOM (cM. Tabm. 16).

Tak kak mapamerpsl B (DYHKIWH, HANHWCAHHOW HENPaBWIBHO, TPUHMMaeMble (QYHKIHEil SBISIOTCS KOMUSIMH IepeaBacMbIX
[apaMeTpoB, OHa OOMEHHMBAET 3HAUYEHMS STHX IapaMeTPOB, HE OKa3bIBas BIMSHHSA Ha 3HAUCHUE apTyMEHTOB, W 3Ta (QyHKOHS He
BBINOJIHSET CBOeH 3aiaun. [IpaBuibHas paboTta GYHKIHS 3aKII0YASTCsl B TOM, YTO NPH BBIBOJE QYHKINH €if JOJDKHBI IepeaBaThCs B
KauecTBe apryMEHTOB afipeca NepeaaBaeMbIX X U Y, 3Ha9eHHsI KOTOPHIX HY)KHO IIOMEHSTb.

IIpumep.
OYHKIIUA OBMEHA /IBYX IEPEMEHHBIX
NPABUJIBHO HEOPABUJBHO
void chen (int*x, int*y) Void chen (int x, int y)
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{ {

int buf; int buf;
buf=*x; buf=x;
*x=*y; X=Y;
*y=bulf; y=buf;
} }

BBI30B QyHKIHI HMeeT cleayromuii popmar:

uMst QYHKIMH ([CITHCOK NepeaaBacMbIX MapaMeTPOB WIIH CITUCOK BBIPAXKEHHIA]).

Crucok mepenaBaeMbIX NapaMeTPOB WM CIHCOK BBIPAKEHUH IPEJICTaBIsAET COOOH CIMUCOK (DaKTHYECKUX apryMEHTOB,
KOTOpbIE MOChUIAtOTCA B (yHKIMIO. DaKTHYECKH apryMEHT MOXET ObITh JI000H BENMYMHOH OCHOBHOIO THHA (CTPYKTYpOH,
yKa3aresneM, MepeurcIeHHeM), XOTsS MAacCHBbI U (YHKINH HE MOTYT ObITh apamerpamu ¢yHkiuu. Ho ykasarenn Ha MaccuB MOTyT
ObITh TIepeaHbl B QYHKIMIO.

BbInonHeHne BbI30Ba (YHKIUH TIPOUCXOIHUT CIEIYIOIIUM 00pa3oM:

1 Beruucnsiercs BeIpakeHHE. 3aTeM, €CIM M3BECTEH MPOTOTHI, THI PE3YNbTUPYIOIIETO apryMeHTa CPAaBHUBAETCS C THIIOM
COOTBETCTBYIOIIEro (opManpHOro mapamerpa. Eciy oHE He COBNAjaroT, TO JMOO NPOM3BOIAMTCA NPeodpa3oBaHHE THUIIOB, JTHOO
BBIJACTCS JIMarHOCTUYECKOoe coolmieHne. YHcino BhIpaXKEHUH B CHHCKE BBIPAKEHHH JOKHO COBHAAATh C YUCIOM (hOpMaibHBIX
napaMerpoB. Ecnu B nporoTune GyHKIMH BMECTO CIHCKa (OpMalbHBIX MapaMeTPOB 3aJjaHO KII0YeBOE CI0BO Void, 3T0 03Hayaer,
4TO B ()YHKIHUIO HE NepPeaaeTcs HUKAKKX MapaMeTPOB, U B ONPEAENICHUH (DYHKIIMU HE JODKHO ObITh GOPMAIBHBIX ITapaMeTPOB.

2 TIpoucxomut 3amMeHa GOPMAIBHBIX TapaMETPOB Ha (aKTHYECKHUE.

3 VYupasneHue nepenaercs Ha IEpBbIH onepaTtop GyHKIUH.

4  BebinonHeHue omnepaTtopa return BO3BpAIAET YHNPABICHHE M BO3MOXKHO 3HA4Y€HHE BbI3bIBarollyto (yHknuo. Ecin

omeparop return He 3ajaH, TO, IIOCJ€ BBINOJHEHHUs IIOCIEIHEr0 onepaTopa Tena (YHKIHH, YIpaBIEHHE BO3BPALIACTCS B TOUKY
BBI30BA.

H Ipumep nepenaun MaccuBa B GYHKIHIO KaK mapaMerp:
EE #include<stdio.h>
= int data[2][2]={-12, 14, -10, 16};

main ()

{

extern void modify (int *a, int size);
int i;
//modify (data, 4);
for (i=0;i<4;i++)
printf (" \ndata[%d]=%d\n", i, * (data+1));

void modify (int *a, int size)

{ . .
int i;

for (i=0;i<size;i++)
a[i]t++;

h

IIpumep nepenaun MaccuBa B QYHKIUIO O 3HAYCHHUIO.
#include<stdio.h>
#define size 5
void main (void)

{
int mas[size];
inti, j;
printf ("\n max=%d", max (mas, size));
printf ("\n min=%d", min (mas, size));
}
int max (int data[], int s)
}

int maximum=data[0];
inti, j;
for (i=0;i<s;i++)
if (data[i]>maximum) maximum=data[i];
return (maximum);

int min (int data[], int s)
{
int minimum=data[0];
inti, j;
for (i=0;i<s;i++)
if (data[i]<=minimum) minimum=data[i];
return (minimum);

}

[Ipu 3aaHuM MaccuBa B KauecTBe TMapaMerpa GyHKIMHU IepeaeTcst apec MepBoro »IeMeHTa Maccusa. Eciu B Tene GyHKIMH
3aMEHSI0TCS 3HAYEeHHs 3JIEMEHTOB MacCHBa, TO H3MEHSAIOTCS HEMOCPECTBEHHO caM IepeaaBaeMblii MacCuB.
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Ecnu B onmmcannm yHKINH 3ajaHO, YTO MapaMeTp MepeaacTcs Mo CChUIKE (T.e. OH ONMMCAaH KaK yKa3aTedb Ha THII),
TO B Ka4eCTBE ITapaMeTpa IMpH BEI30BE PYHKIMHU TIEPelacTcs apec MepeMeHHOM.

PeKprI/IBHLle B bl 3 0 B bl

JIro0as ¢ynkuus Ha s3bikax CH u Ilackanb mMoxer OBbITH BbI3BaHA PEKYPCHBHO, TO €CTh OHA MOXET BbI3BaTh caMmy ceOs.
KomnunsaTop gomyckaer mo000e 4MCI0 peKypCHBHBIX BbI30BOB. IIpH Kask10M BbI30Be, U1 OpPMaNbHBIX apaMeTpoB (IIEpeMEHHAs ¢
KiaccoM auto (paszzen 5.11.1)), Bbigensercs HoBas mamsATh. Takum oOpa3oM, MX 3HAUCHHE M3 INPEAIIECTBYIOUINX PEKYPCHBHBIX
BBI30BOB HE 3aTHpaercs. IlapameTpbl NpeAIIECTBYIONIMX HE3aBEPIICHHBIX BBI30BOB HENOCTYIHBI. IlepeMeHHbBIE, OOBsBICHHBIE
KJIACCOM TaMSTH static, He TpeOYIOT HOBOIl MaMATH.

E Knaccuueckuii npumep pexypcuu — 3To MaTeMaTH4ecKoe onpezeneHue hakropuana

1, n =0;

BORLAMWD

n!=
n-(n-1), n>1.

long fact (int n)
{
return (n<=1)?1:n*fact (n-1);
H

IIpumep VICTIOIB30BaHMs IyCTOTO OllepaTopa:

int lin (char*str)

int index = 0;
while (str[index++])
5
return (index);}
Cmuns npoepammuposanust. peKOMeHIyeTcs (;), OTHOCSIIYIOCS K IIyCTOMY OIIepaTropy, MOMeIIaTh Ha OTACIbHON CTPOKE HHAYE
IIPH YTEHUH IPOrPaMMbl MOXKHO He 00OpaTHTh BHUMAHUE Ha ITyCTOH omeparop.

DalinoBBEIH BBOJA-BBIBOJ

®aiaer B CU

S3pik CU He conepKUT CpeicTB MOJUIEPXKKH BBoJa/BhiBoja. Kaxnas peanusaums CH 1oipkHa CONMpPOBOXIATHCS
OubnMoTekaMM M Makpocami, OOCIyXMBaroIMMHU BBOJ/BBIBOA. Ilo Mepe pasBuruss CU ¢yHKumu BBOJA/BBIBOjA
CTaHOBWJINCH CTaHJapTU3MPOBAaHHBIMU. Takas craHgapTu3anus oOecrnedmsna BBICOKMH YpOBEHb MOOWIBHOCTH
nporpammsl Ha CH.

TepMuH "HOTOK" MPOUCXOAUT U3 MPEJCTABICHHS O MOCIEIOBATEIIFHON CTPYKType HH(OPMANNOHHBIX 3amuceid. CocTaB moToka
3amaercs cTpykrypoit FILE, onucanue kotopoii 3amaercs B daitne stdio.h.

Maxkpoc EOF onpenensercs ciemyromum o6pa3om:

#define EOF (-1)

OH B orneparysix BBOJa/BBIBOA CIYXKHUT JUIst 0003HAUESHHS U TIPOBEPKH KOHIIA (haiina.

Oynkuus fopen mcmonbdyercst IS OTKpHITHS moToka (daitma). UaTepdeiic ¢ ¢pynknueii fopen omuchBaeTCs CIEAYOIINM
obpazom:
FILE fopen (char filename, char type);
B kauecTBe nepBoro napamerpa GpyHKIHN JOJDKHO MepeaBaThes IpaBHIbHOE UM daiiia.
Bropoii mapamerp omnpenensieT TUII OTKpEIBaeMoTo (haiina.
JonycTuMBl creyrolye THIbI (aiiios:
""" — OTKPBITH yXKe CYIIECTBYIONINH (a1 Ha BBOJ;
W' — co3/1aTh HOBBIH (haiiil MM OUMCTUTH yXKe CYIIECTBYIONH (Bailil U OTKPBITH €ro Ha BBIBOJ;
"a" — co3maTh HOBBIN (haidit AJIs BEIBOJA MITH OCYIIIECTBUTE BBIBOJI B KOHEI[ YK€ CYIIECTBYIOMIETO (haiiia;
"r+" — OTKpPBITH CyIIECTBYIONMIT (hai U1t 0OHOBIICHHS, KOTOpOE OyleT MPOBOANTHCS C Hadana daiina;

"

W-+" — cO3/1aTh HOBBII MM OTKPBITH CYIIECTBYIOIIMH (haiil Ut OOHOBIICHHUS €r0 COIEP>KIMOTO;

"a+" — co3qaTh HOBBII (haiiyT MITK MOACTPOUTHCS B KOHEI] CyIIECTBYIOLIEro (aiia st 0OHOBICHHS €ro COASPKUMOTO.
Oynknus flclose BRITTSIUT CIeAyomM 00pa3om:

int fclose (FILE *stream);

C nomomibio 3To# GyHKIMH (aifa 3aKpeIBacTCSL.

Oynkims fseek onmuckiBaeTcs cieayronmM odpazom:

int fseek (FILE *stream, long offset, int wherefrom); .

OTa QyHKIHS CITyKUT I TPOU3BOJIBHOTO A0CTYNA K OaiiTaM, 0OBIYHO BHYTPHU JIBOMYHBIX TOTOKOB.

TlepBblif apryMeHT 3a1aeT MOTOK, K KOTOPOMY JOJDKEH OCYIIECTBIATHCS MPSIMOH TOCTYII.

BTopoii apryMeHT ykasbIBaeT 4nciIo OaiT CMELIEHHS OT TOYKHU, ONPEENIeMOM TPETbUM NapaMeTpoM QYHKIUH.
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TpeTnii napaMeTp yKa3bIBaeT TOUYKY, OT KOTOPOIl ClIelyeT HauMHATh OTCYET CMEIIEHHUS, 3aJJaHHOTO BTOPBIM apI'yMEHTOM.
3nauenue 0 — cMeIeHNe OT Havdama ¢aiina.
3HaueHue | — cMeleHe OT TeKylel mo3uuu daiina.
3HaveHne 2 — cMeNIeHne OT KOHIa (aiina.
[Ipumep nporpammel Ha Cu: CdopmupoBarb (aiin U3 HEKOTOpbIX uHcen. 3amucaTth BO BTOPOH (ailn KoaudecTBo
MOJIOKUTEIBHBIX, OTPHUIATENBHBIX U HYJIEBEIX JIEMEHTOB IIepBOTO (aiina.

// Tlogxirrouaemele OMOJIMOTEKH

#include<stdio.h> // bubnnoTeka BBO/1a-BbIBOA
#include<conio.h> // bubmmoTeka pabOTHI ¢ OKHAMH
#define N 6 // MakpoornpeneneHue (pa3MepHOCTh MacCHBa)
void main (void) // TnaBHast GyHKIMs (OCHOBHOH GJIOK MPOrpaMMBbl)
{
// Paznen 00ObsBICHUS JOKATIBHBIX TEPEMEHHBIX

FILE *f1; // ' Yka3arenb Ha IepBIH (aitn
FILE *f2; // ' Yka3zarenb Ha BTOpO# (aiin

int mas[N]; // MaccuB, 31eMeHTaMi KOTOPOTO 3aIOIHAETCS MEePBBIH (aiin

int i, buf, nul, otr, pol; // i — mepemMeHHas cueTYHKa LUK
// buf — mepeMeHHas1, B KOTOPYIO OyIyT CUMTHIBATCS 3HAUCHUS U3 TIEPBOTO (aiia
// nul, otr, pol — nepeMeHHbIE KOJIMYECTBA TOJIOKHUTENbHBIX, OTPULIATEIBHBIX U HYJIEBBIX
//311eMeHTOB TIepBOTO (haiiyla COOTBETCTBEHHO
clrser (); // Ouncrka sxkpana
printf ("CoctaBurens: Hukomnaes Makcum Ilerposnd");
printf ("\n\t\t ®akynerer KT®, rpynmna P-12 \n\n"); // 3anonHenne Maccusa
for (i=0; i<N; i++)
{
printf ("Beexure %i anmemenT maccusa: ", 1);
scanf ("%i", &mas[i]); / BBox 3neMeHTOB MaccuBa
H
// Co3nanue B TekyleM karaiore (aitio ¢ umenami filel u file2
// 1 OTKPHITHE UX Ha 3aIHCh
fl=fopen ("filel", "w+");
f2=fopen ("file2", "w+");
// 3anuch B daiin ¢ umeneM filel anemenToB MaccuBa mas[N]
for (i=0; i<N; i++) fwrite (&masl[i], 1, sizeof (int), f1);
fclose (f1); // 3akpeitue daiina filel
pol=0; // TIpucBOEeHHE HAYAIBHOTO 3HAYCHHS NTEPEMEHHBIM
otr=0; // KomM4YecTBa MOJOXKUTEIIBHBIX, OTPULATENBHBIX U
nul=0; // HyneBBIX HIIEMEHTOB
/I OtkpbiTHe daiina ¢ umeneM filel Ha yTeHne
fopen ("filel", "r+");
// YUrenue u3 ¢aiina naGopmamu B nepemenHyo buf 1o Tex nop,
// IoKa He HAaCTYIUT KoHer| daiina
while (fread (&buf, sizeof (int), 1, f1)!=0)
{
// Ecnn ouepenHoe 3Ha4YeHHe nepeMeHHol buf monoxurensHoe, TO
// 3HaYeHNe IepeMeHHoH pol yBenmanBaeTcs Ha 1
if (buf>0) pol=pol+1;
// Ecnn ouepenHoe 3Ha4YeHHE TepeMeHHol buf orpumarensHoe, TO
// 3HaUeHNE ePEeMEHHOI1 otr yBenuuuBaercs Ha |
if (buf<0) otr=otr+1;
// Ecnn ouepenHoe 3HaYeHHe nepeMeHHol buf paBHO HyITI0, TO
// 3HaYeHue IepeMeHHo! nul yBenmanBaeTcs Ha 1
if (buf==0) nul=nul+1;
H
// 3anucs B daiin file2 konnuecTBa MONOKUTENBHBIX, OTPHIATEIBHBIX
// 1 HyJIeBBIX JIEMEHTOB TIepBoro Qaiina filel
fprintf (f2,"B TIEPBOM ®AIJIE COJIEPYKUTCSI:\n");
fprintf (f2, "\n momoXUTENBHEIX 1eMeHTOB: %i", pol);
fprintf (f2, "\n oTpULAaTETBHBIX 31eMEHTOB: Y%i", otr);
fprintf (f2, "\n HyneBBIX 21eMeHTOB: %i", nul);
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// BbIBOJ| COOOIIIEHNS O 3aBEPIICHUH PaOOThI IPOrPaMMBbI
printf ("PABOTA C ®ANJTAMU 3ABEPIIIEHA");
printf ("\n Haxxmure mo0yto ki1asuury");
getch (); // 3ameprkka skpaHa 10 HOXATHS JIF000H KIaBUIIH

®aiaer B [lackane

QaiinoBas nmepeMenHas B [lackane — 310 mo0as mepeMeHHas (aiiioBOro THIA. B Ilackane umeroTcst Tpu Kjiacca
(aiiyIoB: THIM3UPOBAHHBIH, TEKCTOBBIH, HETHIIN3UPOBAHHbIH.

Ilepen wucnonp3oBanueM (ailyIoBOl MEPEMEHHOW OHA JOJDKHA OBITh CBS3aHA C BHEIIHUM (ailioM C HOMOIIbIO
BBI30Ba TpoIeaypbl Assign. BHemHuM ¢aiinom 0OBIYHO SBISICTCS MOMMCHHOBAHHBIN (Daiiil HA IUCKE, HO OH TaKKe
MOJKET TPEJCTABIIATH COOON yCTPOICTBO, KaK HAaNpUMEp, KIABUATYPY WIH JUCIUIel. Bo BHENIHHX (aiinax coxpaHsIeTcs
3amucanHas B (haiin uH(OpMAaIsl WM OHU CIY)KaT HCTOYHUKAMU HH()OPMAIMH, KOTOpas CYUThIBaeTCs U3 (aiina.
Ipumep:

Const
Path = ’a:\MyDir’;
Var
MgFile: File of Integer;
Temp : string.
Begin
Assing (MyFile, ’a:\MyDir\Data.dat’);
Assing (MyFile, Path+’Data.dat’);
Reset (MyFile);
if [oResult=0 then
Writeln (‘daiin rotos x pabote’)
Else
Writeln (‘HeBepHoO 3aiaHo ums ¢aiina’);
Apprend (MyFile); {ecnu He cymecTByeT TO co3gaeTcs |
While not SeekEOF Do
Begin
Readln (Temp); {cuuThIBaHUE CTPOKH C KJIaBUATYPHI }
Writeln (MyFile, Temp); {3amuce cTpoku B daiin. }
end;
close (MyFile);
reset (MyFile);
While not SeekEOF Do
Begin
Readln (MyFile, Temp); {cunTeiBanne cTpoKHu K3 Qaiina}
Writeln (Temp); {BbIBOJ CTPOKH Ha AHCKe}
end;
close (MyFile);
end.

Korzma cBs3p ¢ BHemHNM (aiiioM yCTaHOBJIEHA, I MOATOTOBKH €€ K OIepaliy BBOJA WM BEIBoJa (aifoBas mepeMeHHast
JoikHa ObITh "oTKphITa". CyLIecTBYIOMINA (aiiyl MOXKHO OTKPBITH C TIOMOILIBIO MpOLeAyphl Reset, a HOBBIH (aiin MOXKHO co3/1aTh U
OTKpBITH C TIOMOIIBIO Hporexypsl Rewrite. TekcToBble (haiiibl, OTKPHITEIE C MMOMOIIBI0 HPOIEAypH Reset, JOCTYIHBI TOJNBKO IS
YTEHHS, @ MeKCcmosble Patinibl, OTKPBITHIE ¢ OMOLIBIO MpoLeaypsl Rewrite 1 Append, JOCTYIIHBI TOJIBKO 115 3aIHCH.

Tunu3npoBaHHBIE ¥ HETUNU3UPOBAHHEIE (DAMIIBI BCeT/1a TOMYCKAlOT Kak YTeHHe, TaK M 3alliCh, HE3aBUCHMO OT TOTO, OBUTH OHI
OTKPBITHI C TIOMOIIBIO TIPOLIEAYPHI Reset niu ¢ moMorupio npoueaypsl Rewrite.

JIro0oii Qaiin mpencraBiseT coOOH JTHHEHHYIO MOCIEIOBATEIBHOCTh AIIEMEHTOB, KAXKIBI U3 KOTOPHIX UMEET CIOXKHBIA THI
(vnu Tun 3anucu) daiina. Kaxapnii anemeHT ¢aiina nmeetr Homep. [lepBslit aneMeHT daiina cuntaercs HyJeBbIM IEMEHTOM.

OOBIYHO OCTYM K (hainaM OpraHH3yeTcs IOCIER0BAaTENbHO, TO €CTh, KOTJ[a JIEMEHT CUUTHIBACTCS C ITOMOINBIO CTAaHJapPTHOI
nporenypsl Read win 3ammchiBaeTcsi ¢ MOMOLIBIO CTaHTAPTHOW mpouenypsl Write, Tekymas mosuuus Qaiina mepeMeniaercs K
CIIeyIONIeMy 10 TIOPSIIKY »ieMeHTy (aiima. OQHaKo K THNHM3MPOBAHHBIM WM HETHIH3MPOBAHHBIM (aiflaM MOXKHO OpraHH30BaTh
NPSAMOH JOCTYH € NOMOILIBIO CTAaHAAPTHOW mpoueaypbl Seek, koTopas mepemernaeT TEeKyIlyr Ho3uLMi0 (Qaiina kK 3agaHHOMY
anemeHTy. Tekyuryro mo3unuio B (aiiie U Tekynwid pasmep ¢aiiiza MOKHO OTPENeNTUTh ¢ MOMOIIbI0 cTaHmapTHEIX ¢yHKIwiA FilePos
u FileSize.

IIpumep pabomvl ¢ munusuposanHuiMu patiiamu
IIpousBombHbI fOCTYTT

Var MyFile: File of Integer;
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[, K, Temp: Integer;
Begin
Assign (MyFile; 'data.dat’);
ReWrite (MyFile);
for I:=1 to 5 Do
Begin
Write (MyFile, I); {3anmce uncna B ¢aiine}
for k: =I-1downto 0 Do
Begin
Seek (MyFile, K); {nepeycranoBka yka3arens ¢aiina}
Read (MyfFile, Temp); {cunteBanne}
end;
Seek (MyfFile, I); {BoccranoBeHne ykazarens Qaiina}
end;
Close (MyFile);
end;
Pesynprar paboThl mporpaMmel 3anuceiBaetcs B (aiin data.dat
12345

121321432154321.
Pabota nporpamMMsl 110 I1aram.
i=1 k=0 1
i=2 k=1 2
k=0 1
i=3 k=2 3
k=1 2

k=0 lur.nm.

Korna nporpamma 3aBepmut 06paboTky Gaiina, OH JOIDKEH 3aKphIBAThCSA C MOMOIIBIO cTaHAapTHOH npouenypsl Close. ITocie
TOJIHOTO 3aKphITUs (haiina, CBA3aHHBIN ¢ HUM BHeEIIHMIT (aii oOHoBigeTcs. 3atem (aiinoBas nepeMeHHass MOXET OBITH CBSI3aHA C

JIpYTAM BHEMIHUM (aiiiom.

ITo ymonuaHuIo, Mpy BceX OOpaIIeHHUAX K CTaHAAPTHBIM (QYHKIMSAM M MPOLEIypaM BBOJA/BHIBOJA aBTOMATHYECKU
MIPOU3BOIUTCS TPOBEPKA Ha HamMane ommoOoK. [Ipyn oOHapykeHUH OMMOKHU IporpamMma IpeKpaniaet paboTy U BEIBOJIUT
Ha dKpaH coobieHune 00 ommbke. C moMoineo qupextus Kommmiaropa {$I+} u {$I-} 3Ty aBTOMaTHUECKYIO MPOBEPKY
MOXHO BKIIIOYHTh WM BBIKIIOYMTh. Korjga aBromarndeckas MpoBepKa OTKIIOYEHA, TO €CTh KOTAa MpoLeAypa Win
(hyHKIUS ObUTa CKOMITMIMPOBaHa ¢ qupekTHBOM {$1-}, ormmbKu BBOIa/BRIBOIA, BOSHUKAIOIIKNE IPH PAbOTE IMPOTPaMMBI,
HE MPHUBOJIAT K ee ocTaHoBy. [Ipu 3TOM, 4TOOBI MPOBEPHUTH PE3YJIHTAT BBIMOJIHEHUS ONEPALMK BBOJA/BBIBO/A, HYKHO
WCTOJIB30BaTh CTaHAapTHYIO GyHkuio IOResult (tadum. 17, 18).

17 NMPOUEAYPbLI BBOJA/BBIBOJA

Haunmenosanue HA3B3HAYEHMUE
ChDir Memser Tekymuil CipaBOYHUK
Erase V nansier BHENUIHU# (aiin
. BosBpamaer Texymmuii cipaBOYHHK Ha 33JaHHOM

GetDir
JIACKE

MKkDir Co31aeT MoACIpaBOYHUK

Reset OTKpbIBaeT CyIIEeCTBYIOMUH (haii

Rewrite Co3zzaaer M OTKpBIBAET HOBBIH (haiin

RmDir Vaanger mycToil IOACIPaBOYHUK
Ilepensuraer Tekymryio mo3unuio ¢aiina Ha

Seek yKa3aHHYIO KOMIIOHEHTY (HE HCIIOJIb3YeTCs C
TEKCTOBBIMH (haitmamu)

Truncate VYcekaer pa3Mep Qaitiia 0 TeKymel Mo3uIHN B
(aiine. (He ncnonp3yercsi ¢ TEKCTOBBIMU (haisiaMu)

18 @GVYHKIOHWU BBOJA/BBIBOOA

HaumMenoBanue Haznauenne

Eof Oynkius EOF Bosepamaer pesynsrar TRUE uwmmn FALSE B
3aBUCHMOCTH OT JOCTH)KEHHs KOHUA (aiina M motomMy Moxer
OBbITh HCIIOJIb30BAHA B YCIOBHBIX BBIPAKEHUSIX.
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FilePos Bo3Bparnaer Tekylyo no3umnuio B daiiie.
(He ncnonp3yercst ¢ TEKCTOBBIMH (aitmamun)

FileSize Bossparuaer Tekymuii pasmep daitna.
(He ncnosnp3yercs ¢ TeKCTOBBIMU (aitmamu)

IOResult BosBpaiaer nenoe 3HaueHue, ABISAIOLIEECS COCTOSTHUEM
THoCJIeAHeH BBIOJHEHHON ONepalvi BBOIa/BbIBOIA.

IIPUMEP:
Cdopmuposath (haiisl U3 HEKOTOPBIX YKcel. 3amicarh BO BTOPO (aiiin KOJIHYEeCTBO MOJIOKUTENIbHBIX, OTPHLATEIBHBIX U
HYJIEBBIX 3JIEMEHTOB (aiina.
uses CRT; {[logxmoveHne OHOIMOTEKH BBOIa-BBIBOIA }
const n=10; {MakcHUMaJbHBIA pa3Mep MaccuBa}
{Paznen oObsBICHHUS IEPEMEHHBIX }
var
Filel, File2: FILE of Integer; {IlepemMeHHbIe (ailIoBOTO THIIA}
Roadl, Road2: String[14]; {Ctpoxn i XpaHeHHs! IMEH (ailyoB}
a : Array[1..n] of Integer; {Maccup 111 XpaHeHUS BBEJICHHBIX YHCEN |
i, pol, otr, nul: Integer; {i-cyeTunk 1uKma}
{pol — KoMYEeCTBO MONOKUTEIBHBIX HIEMEHTOB MacCHBa }
{otr — KOMIMYECTBO OTPULIATENIBHBIX AIEMEHTOB MacCHBa }
{nul — KONMMYECTBO HYJIEBBIX HIICMEHTOB MAaCCHBA }
{OcHOBHOI1 60K TPOTPaMMMEI }
begin
ClrScr; {Ounctka skpaHa}
WriteLn ('‘Bemonaun Hukomaes M.I1., KT®, rp. P-12');
Roadl:='Testl.dat'; {3amanue umeH ¢aitnos}
Road2:='Test2.dat'";
Assign (Filel, Roadl); {CBs3b daiinoBoii nepemeHHo# ¢ BHemHUM aitiiom Road1}
Rewrite (Filel); {Co3nmanue u otkpeiTHe daitna Testl.dat}
Assign (File2, Road2); {CBs3b daiinoBoii nepemeHHo# ¢ BHemHUM aitiiom Road2}
Rewrite (File2); {Co3nmanue u otkpeiTHe daitna Test2.dat}
pol:=0; {MHunmanmu3anus nepeMeHHbIX }
otr:=0;
nul:=0;
for i:=1 ton do
begin
WriteLn ('‘Bsexute ', i, ' 3memeHT MaccuBa'); {3ampoc y Monb30BaTeNst 3I€MEHTOB MAacCHBa }
Read (a[i]); {BBox anemeHTOB MaccuBa}
Write (Filel, a[i]); {3anmcs ux B ¢aiin Testl.dat}
end;
Close (Filel); {3akperrue daitna Testl.dat}
WriteLn; {IIpomyck crpoxn}
WriteLn (' ";
RESET (FILE1); {OTKPBITUE ®AMJIA TEST1.DAT JIJISI IPOBEPKU ITPABAJILHOCTH 3AIIMCH}

while not eof (Filel) do {Urenwue ¢aiina 1o Tex mop, Noka yka3areis }
{Teky1ieil KOMIOHEHTEHI (aiina HaXOAUTCs Tepea }
{mocnenHel KOMIIOHEHTOI aiina}
begin
Read (Filel, a[i]); {CuureiBanue uncen u3 daiina}
Write (a[i]:2); {PacneuyaTka cuuThHIBaeMBIX YHCEI }
If a[i]>0 then pol:=pol+1; {IToxcdeT Yncaa NOJTOKUTETBHBIX, OTPHIATEIBHBIX |
if a[i]<0 then otr:=otr+1; {1 HyJIeBBIX 2JIEMEHTOB}
if a[i]=0 then nul:=nul+1;
Inc (i); { [IpupamnieHre cyeTyrKa UKIA }
end;
WriteLn; { IIpomyck ctpoku }
WriteLn (' ";
Write (File2, pol); { 3amuch 4nciia monoKUTeNbHBIX, OTPULATENBHBIX }
Write (File2, otr); { u HyneBsIx >1emeHTOB B daitn Test2.dat }
Write (File2, nul);
Close (File2); { 3axpsiTne ¢aitnos Testl.dat u Test2.dat }
Close (Filel);
Assign (File2, Road2); { OtkpsiTne ¢aiina Test2.dat }
Reset (File2); { muist mpoBepKy MpaBHIIBHOCTH 3aIHMCH M IIEYATH PE3YJIbTATOB }
Read (File2, pol); WriteLn ('KonmdecTBO mONOKUTENBHEIX: ', pol:3);
Read (File2, otr); WriteLn ('KomuuecTBo oTpunatensHeix:', otr:3);
Read (File2, nul); WriteLn ('KonmyectBo HyneBbIx:', nul:3);
Close (File2); { 3akpsiTue ¢aiina Test2.dat }
ReadKey; { 3anepxka skpana }
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end.
Jlasiee paccMOTPUM TEKCTOBBIE (paiiibl.

TexcToBBIE (aitab

B sTOM paspmene ommceIBaroTCs omeparMy BBOJA/BEIBOJA, MCIONIB3YIONIME (allIoBYIO0 TIEPEMEHHYIO CTAaHIApTHOTO THma Text.
3ametum, uto B Turbo Pascal Tun Text oTnuuaercs ot tuna file of char.

IIpn oTkpeITHH TekcTOBOTO (haiima BHENMIHMI (aill HHTEPIPETHPYETCS O0COOBIM 00pa3oM: CUHTAETCS, YTO OH IIPEACTABISIET
co00¥ MOCIIe0BaTEIBHOCTh CUMBOJIOB, CIPYIIIMPOBAHHBIX B CTPOKH, TI€ KaXK/asd CTPOKA 3aKaHYMBAETCS CHMBOJIOM KOHIA CTPOKH
(end of line), koTopsIif mpencTaBsieT co60it CHMBOI EpeBO/Ia KapeTKH, 32 KOTOPBIM, BO3MOXKHO, CIIEyeT CHMBOJI IIEPEBOJA CTPOKH.

JIns TekcToBBIX (DAiIOB CYIIECTBYET CIeUMaNbHBI BUJ onepaunuid yrenus u 3amucu (Read m Write), KOTOpble MO3BOJISIOT
CUUTHIBATh W 3aMHCHIBATH 3HAYEHMS, TUN KOTOPHIX oTiamdaercss oT tuma Char. Takwe 3HaueHHS aBTOMATHYECKH MEPEBOISTCS B
CHMBOJIBHOE mpejcTaBiaeHue u obpatHo. Hampumep, Read (F, i), rme i — mepeMeHHas LIEJIOrO THIA, NMPUBEAET K CUUTHIBAHUIO
MOCIIEIOBATENBHOCTH IIU(P, HHTEPIPETAINH STOH OCIEI0BATEIBHOCTH, KaK IECATHIHOTO YUCIIA, U COXPAHEHHUIO €T0 B i.

Kak Obito oTMeueHO paHee, MMEIOTCS [BE CTaHIApTHBIE TepeMeHHble TekcToBoro Tuma — Input m Output. CranmapTHas
(aiinoBass nepemMeHHas Input — 3TO JOCTYNMHBIH TONBKO s uTeHWs (aiin, CBA3aHHBIE CO CTaHAApTHBIM (aillioM BBOjA
OIIepallMOHHO cucTeMbl (0OBIYHO 3TO KIaBHATypa), a CTaHmapTHas (aiioBas nepemeHHas Output — 3TO ZOCTYIHBII TOJNBKO JUIA
3anucu (aiin, CBA3aHHBIA CO CTaHAApTHBIM (ailloM BBIBOJA ONEPAlMOHHOH cucTeMbl (00bIYHO 3TO jnuciuielt). Ilepen Hawanom
BBIIIOJIHEHUST nporpammbl Qaitnel Input 1 Output aBTOMAaTH4ECKH OTKPBIBAIOTCS, KaK €cid Obl ObUIM BBINOJHEHBI CIELYIOLINe
OTIEpaTOPHI :

Assign (Input, "); Reset (Input);

Assign (Output, "); Rewrite (Output);

AHAaJOTHYHO, MOCIIE BBIMOJIHEHUS IPOTPaMMBbI 3TH (ailiibl aBTOMAaTHUECKH 3aKPBIBAIOTCA.

Ecnu mporpamma ucnonb3yeT ctanaapTHeid Moaynb Crt, To daiinsl Input u Output He OyIyT MO YMOJYAHUIO OTHOCHUTBCS K
CTaHAApTHBIM (aiinaM BBOJa/BBIBOA.

JInsi HEKOTOPBIX CTaHIAPTHBIX MPOIEAYpP, CIIUCOK KOTOPHIX NMPHBEIEH B JAHHOM pasfiene, He TpeOyeTcsl SBHO yKa3blBaTh B
KadyecTBe mapamerpa (aiioBylo nepeMeHHyto. Eciam 3TOT mapamerp omyieH, TO Mo yMoI4aHHIO OyxyT paccMmarpusaTbes Input u
Output, B 3aBUCUMOCTH OT TOT0, Oy/€T JIU NpoLeAypa Wik (yHKIUs OPUSHTUPOBAHA HA BBOJ WJIM BBIBOA. Hanpumep:

Read (X) coorBerctByer Read (Input, X) u Write (X) cooTBercTByeT

Write (Output, X).

Ecnu mpu BbI30BE OJHOM U3 mpoleayp Wik GyHKIHMiT 13 3TOro paszena 3agaercs (aiii, To OH TODKEH OBITh CBsS3aH C BHEITHUM
¢aiitoM C MOMOIIBIO Tpouexypbl Assign M OTKPBIT ¢ NOMoOIIbI0 mpoueaypbl Reset, Rewrite, mmun Append. Ecmu mis
OPHUEHTUPOBAHHON Ha BBIBOJ NMPOLEAYPl WIM (YHKINH YKa3bIBaTh Ha (aiii1, KOTOPBIH OBUT OTKPBHIT ¢ MOMOIIBIO MpoLeaypsl Reset,
TO BhbIBeJIeTCS cooOLIeHHe 00 ormmnbKe.

Amnanornyno, Oyner ommOKoil 3amaBaTh Ul OPUEHTHPOBAHHOW Ha BBOJA MPOLEAYpbl WiH (yHKUnH (Gaiii, OTKPBITHIA ¢
MOMOIIBIO TIpouetyp Rewrite mitn Append (tabu. 19, 20).

19 T P OIWLETJAY P bl

HaumenoBanue Haznauenune
Append OTKpbIBaeT CyIIeCTBYIOIUH (hailir a1 1o0aBIeHus
Flush Brrrankusaer Oydep daiina BeiBoga
Read CunTbIBaeT ofHO Wi OoJee 3HaYEHUH U3 TEKCTOBOTO (aiina B
OJHY WM OoJiee IepeMEHHBIX
Readln Brmonaser Te xe nedictBus, uto n Read, a morom nemaer
HPOITYCK JI0 Havaja cleayromeil cTpoku (aiina
SetTextBuf Haznavaet 6ydep BBOa/BbIBO/IA TSl TEKCTOBOTO (haiina
Write 3anuchIBaeT B TEKCTOBBIH (aiti1 0jHO MM Gosiee 3HaYCHHUIT
Writeln Brmonaser Te xe peicTBus, uto n Write, a 3aTeM 100aBIseT K
(ailiry Mapkep KOHIIA CTPOKH
20 ® VHKIOMHWMU
HaumenoBanue Haznauenune
Eoln Bosspamaer nist ¢aiina cocrosiaue end-of-line (konHen cTpokm)
SeekEof Bosspamaer nist ¢aiina cocrosiane end-of-file (konen ¢aiina)
SeekEoln Bosspamaer nist ¢aiina cocrosiaue end-of-line (konHen cTpokm)

Read ([ums]; ciicok BBOJA); — JUIs CUUTHIBAHUS HHGOPMALIMH U3 TEKCTOBOTO MIIH C KJIABUATYPBHI.
Writeln ([uMs], criucok BbIBOZA); — IJIst BBIBOAA HH(GOPMALIMK B TEKCTOBBII (haiiil MITH Ha ANUCIUICH.

HertunusupoBaHHBIE (ailusl

HerummsupoBannsie ¢ailmel mpeAcTaBIsAOT co00i KaHaIBl BBOAA/BBIBOJA HIDKHETO YPOBHS, HCIIONB3YEMBIE B
OCHOBHOM JUTS IPSAMOTO JOCTYIA K Tr00oMy (aiiry Ha IUCKE, HE3aBUCHMO OT €r0 THIIA H CTPYKTYPHI.
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JIro6oit HeTUMU3MPOBaHHbIN (aiin 0ObsiBIsIeTcs co cinoBoM file 6e3 aTpudyTOB, Hanpumep:
var
Datafile : file;
Jlns HeTHNM3MPOBaHHBIX (aillloB B mpouenypax Reset n Rewrite nomyckaercst yka3plBaTh JIOMOJHUTEIbHBIH MapaMeTp, 4TOOBI
3a[aTh pa3Mep 3aICH, HCIONb3YIOLINHCS TIPH Hepeaade TaHHBIX.

ITo ymomganuro jymHa 3anuch paBHa 128 OaiT. [IpeArmodTHTENEHON UIMHOW 3aliCH SBISETCS JUIMHA 3allvCH,
paBHasg 1, MMOCKOJBKY 3TO €IMHCTBEHHOE 3HaU€HHE, KOTOPOE TOYHO OTpakaeT paszmep jroboro daiima (ecam mamuHA
3amnucH paBHa 1, TO HEMOJHBIC 3aITMCH HEBO3MOXHBI). 512 6aliToB — pa3Mep cekTopa (HU3HUECKON STUHHIIBI XpaHESHUS
nHpOopManny Ha (PaiIoBBIX HOCUTEIISX.

3a uckimoveHneMm mpouenyp Read um Write nmst Bcex HETHNHM3MPOBaHHBIX (ailyloB JomMycKaeTcss HCHONB30BaHHE OO0
CTaHOAPTHOH NPOLEAYPBI, KOTOPYIO Pa3pelleHO HCIOJIb30BaTh C THNM3MPOBaHHBIMU (aitmamu. Bmecto mpouexyp Read m Write
3[IeCh HCIOJNIB3YIOTCS cooTBeTcTBeHHO mpoueaypsl BlockRead n BlockWrite, mo3Bonsoine mepechiiaTh JaHHBIE C BBICOKOM
ckopocThio (Tabm. 21).

Tpumep pabomoi:
Var
InFile, OntFile: File;
Buffer: Array [1, ..., 512] of Byte;
Begin
Assign (InFile, ‘TlisFile’); {¢aiin ncrouHuK JaHHBIX }
Assign (OutFile, ‘TlisFile”); {¢aiin npuHsATHS TaHHBIX }
Reset (InFile, 512);
Rewrite (OntFile, 512);
While not EOF (InFile) do{unkn konmupoBaHus JaHHBIX U3 HCTOYHHKA B IPUEMHHK }
Begin
BlockRead (InFile, Buffer, 1);
BlockWrite (OntFile, Buffer, 1);

End;

Close (OntFile);

Erase (InFile); {ynanenune ¢daiina—ncrounnka}
End.

21 TPOOEXYPBI
HaumeHoBaHue Ha3snauenue

BlockRead CunThIBaeT B IEpEeMEHHYIO OJHY M Oosiee 3ammceit
BlockWrite 3anuckIBaeT OAHY WK OoJiee 3armiceil n3 nepeMeHHoit

II EPEMEHH A 4 FI1ILEMODE

[Tepemennas FileMode, ompenenenHas B Moxyne System, ycTaHaBIMBAaeT KOJ IOCTyIa, KOTOpbI mepenaercss B DOS, xorna
THITM3UPOBAHHBIC U HETHIIM3UPOBAaHHBIE (hailiibl (HO HE TEKCTOBBIC) OTKPBIBAIOTCS C MOMOIIBIO MpoLeaypbl Reset.

[To ymonuanuio 3anaercst 3HadeHue FileMode paBHoe 2, KOTOpoe paspeliaeT M YTEHWe, U 3amuch. IIpucBanBaHHE APYroro
3HaueHus nepeMeHHoi FileMode npuBoauT K TOMy, 4TO BCE MOCTIEYIONINE BBI30BBI IPOLIEAyphl Reset OyayT HCIOIB30BaTh 3TOT PEIKHM.

Jnama3zoHn Bo3MOXXHbBIX 3HaueHuil FileMode 3aBucut oT mcmosiblyemoii Bepcuun DOS. OpHako [Uisi BCeX BEpCHil 3aIaroTcs
CIIETYIOLIHE PEKHMBI

0 : TOJIBKO UTEHHE

1 : ToNBKO 3amMuCh

2 : 4TeHue/3annch

Bepcus 3.X DOS 3amaeT nONMOIHUTEIbHBIE PEXKUMBI, KOTOPBIE INIaBHBIM 00pa30oM CBSI3aHbI C pa3AeieHHbIM HCIIOJIb30BaHHEM
¢aiinos B cersax. (st nomydeHus Oosee nmoapobHON nHpOpMaIu, 00paTUTECh K PyKOBOJACTBY Iporpammucta no DOS).

[Ipumeuanue: HoBble (aiibl, co3paHHbIe C MOMOLIBIO Npoueaypbl Rewrite, Bcerna OTKphIBaloTCS B pexuMe Read/Write,
COOTBETCTBYIOIEM 3Ha4YeHHIo nepemeHHoi FileMode = 2.

VCTPOMUWCT BA

B omnepaunonHoit cucteme DOS BHemHss anmapaTypa, Kak HamnpuMep, KiIaBHaTypa, YCTpOWCTBO Te4aTH, IHCILIEH,
paccMaTpUBAIOTCS, KaK ycTpoicTBa. C TOUKH 3PEHUs NMPOrPAMMHCTa YCTPOHCTBO MOJKHO PacCMaTpPHUBATh Kak (aiyl U ¢ HUIM MOXHO
paboTaTh ¢ MOMOIIBIO TOrO ke Habopa CTaHTapTHBIX GYHKUMHA, uTo U ¢ Qaiom. B Turbo Pascal mognepxuBaercst nBa Tuma
ycTpoicTB — yerpoiictBa DOS u ycrpoiicTBa JUist TEKCTOBBIX (haiinoB.

VYerpoiictea DOS

Verpoiictea DOS peann3oBaHbl ¢ MOMOILBIO 3ap€3EPBUPOBAHHBIX MMEH YCTPONCTB, KOTOPbIE UMEIOT CIEIHAbHBINA CMBICI.
VYerpoiictBa DOS nonxocTbio npo3paunsl : B Turbo Pascal HensBecTHo naxe, koraa ¢aiiinoBas nepeMeHHas CB3aHa C yCTPOHCTBOM,
a xorza ¢ ¢aiiom Ha qucke. Hanpumep, mporpamma:

var

Lst : Text;

begin

Assign (Lst, 'LPT1");

Rewrite (Lst);
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Writeln (Lst, 'Hello World ...");

Close (Lst);

end.

BbiBezieT cTpoky 'Hello World ..." Ha ycTpoiicTBO medatH, XOTS CHHTAaKCHC TOYHO TaKOil ke, KaK eciii Obl OHa BBIBOJMIIACH B
(aiin Ha TUCKe.

VYcrpoiicTBa, peann3oBaHHbBIE B omepalioHHOW cucteme DOS, ucnosib3yroTcs 11 OJHOBPEMEHHOIO BBOJA WM BBIBOJA B
3aBHCHUMOCTH OT Ha3HAUCHUA.

YCTPOUCTBO CON

YerporictBo CON o3HagaeT KOHCOJb, IMOCPEICTBOM KOTOPOH BhIBOAWUMAs MH(OpMAIW MepechliaeTcs Ha dKpaH
JCIIIes, a BBoANMAs MH(OpMAIHs BOCIPUHIMAETCS ¢ KIaBHaTypsl. Eciin He OBIJIO M3MEHEHO HalpaBlieHHE BBOAA WM
BBIBOZIA, TO CcTaHmapTHeIe (haiimel Input m Output m Bce (ailyibl, KOTOPHIM IPHUCBOEHO ITyCTOE WM, CCHUIAIOTCA Ha
ycrpoiictBo CON.

BBonumas ¢ ycrpoiictBa CON HHpOpMauus sBIAETCS CTPOYHO — OPHEHTHPOBAHHOM M HCIOJb3YyeT CPECTBA PeJAKTUPOBAHUS
CTPOKH, KOTOpble omucaHbl B pykoBojctBe nmo DOS. CumBoibl cuuthiBaroTcs M3 Oydepa crpokn, a korga Oydep craHOBUTCS
IyCTBIM, BBOAUTCS HoBas crpoka. IIpum Haxartmm kinaBum CTRL-Z renepupyerTcss cuMBon KkoHia ¢aiina (end-of-file), mocie
KoToporo ¢yHkuus eof Oyzer Bo3Bpamars 3HadeHue True.

YCTPONCTBA LPT1, LPT2, LPT3

B xauecTBe BO3MOHOIO IIOCTPOYHOIO YCTPOMCTBA I€YaTH JOIYCKAeTCA HCIIOJIL30BAHUE TPEX YCTPOWCTB medaTH. Ecnm
IPHCOETUHEHO OJHO YCTPOMCTBO Ie4aTH, Ha Hero oOBIYHO CChUTAOTCs Kak Ha ycrpoiictBo LPTI. [{ns storo ycrpoiictBa MOXHO
TaxkKe UCIOJb30BaTh CMHHOHMM PRN.

ITocTpodHoe yCTpPOHCTBO MeYaTH — 3TO YCTPOWCTBO, NMpeIHA3HAYEHHOE TOJIBKO s BeIBoAA. [Ipum mo00i mombITKe
UCTIONB30BaTh mpouexypy Reset nms oTkpeITHA (paiina, CBS3aHHOTO C OZHHUM M3 ITHX YCTPOMCTB, HEMEAJICHHO
TeHepUpyeTcs MPU3HAK KOHIA (aiina.

[Tpumeuanue: CTaHgapTHBI MOIyNb Printer onuceiBaeT TeKCTOBYIO (ailioByl0 MepeMEHHYI0 C MMeHeM Lst u ycraHaBiuBaer
ee cBa3b ¢ ycrporictBoM LPT1. UToOs! 0OecrieunTs BbIBOJ KaKOi-11M00 MH(GOpPMALUK U3 Balllelf porpaMMbl Ha YCTPOHCTBO MEYaTH,
BKJIIOUHMTE B TIPE/IOKEHUE USEs B CBOEH MporpaMMe Moxylib Printer, a 1u1st BbIBOJIa HCIIOJIB3YiTE NPOLIEAYDPY

Write (Lst, ...).

YVCTPOUCTBA COM1 U COM2

VYcerpoiicTBaMH KOMMYHUKAIIMOHHOTO IOPTa SABJISAIOTCS JBa MOCIENOBAaTEIbHBIX KOMMYHHMKAIIMOHHBIX MopTa. Bmecro COMI
MOYKHO HCITOJIb30BaTh CHHOHMM AUX.

YCTPOUCTBO NUL

HyneBoe ycTpoHCTBO MTHOpPHPYET JIIOOYIO 3allMCh Ha HETO M HEMEJICHHO T'eHepHpyeT NpU3HaK KoHua (aitna mpu
MOMBITKE CYUTHIBAHHS C ATOr0 yCTpoicTBa. Ero cieayer MCHoib30BaTh, €CIM Bbl HE XOTHTE CO3[aBaTh OTICIbHBIN
(hatin, a B mporpamme TpeOyeTcs yka3aTh UMs BXOTHOTO MJIM BBIXOJHOTO (haiina.

CTPOKH

Ctpoxu B CU

BaKHBIM MOJKIIACCOM OJJHOMEPHBIX MACCHBOB SIBIISIOTCSI MACCHBBI CHMBOJIOB, HJIH CTPOKH.

Haunbonee BakHbIM (haKTOM, OTHOCSIIMMCS K CTPOKaM, SBISIETCS TO, YTO KOHCTAHTHI CTPOKH 3aKaHYHBAIOTCS HYJIEBBIM
cumBosioM '\0'. CTpoka-KoHCTaHTa (CTpPOKa-IMTepall) OrPaHUYNUBACTCS JBOWHBIMU KaBbIMKaMH. B KOHel KaKIOH CTPOKH KOMITHIATOP
THOJICTABIISET MPU3HAK KOHIA CTPOKU-TIuTepana, cumBoi "\0'.

#include <stdio.h>

char message[50]="He said that he was busy";

printf ("\n %s", message);

OYyHKUHUU U3 CTAaHJAPTHONH OMOITHMOTEKH Oai
pabote co ctpokamu B CHU

char *strcat (char *dest, char *source) — koHKaTeHHpYyeM cTpokHu dest U source.

char *strncat (char *dest, char *sours, unsigned maxlen) — npucoenuHseT maxlen CHMBOJIOB CTPOKH source K cTpoke dest.

char *strchr (char *source, char ch) — moncks cTpoke source epBoro BXOXAeHUS cCHMBoJa ch.

int strcmp (char *s1, char s2) — Bo3Bpamaer 0, ecnu sl = s2, Bo3Bpamaer <0, ecnu s1<s2, u Bo3Bpamaer >0, ecau s1>s2. Int
stremp (char *s1, chat *s2, int maxlen). CpaBHHBaIOTCS TOJIBKO MEPBBIE Maxlen CHMBOJIOB ABYX CTPOK.

char *strcpy (char *dest, char *source) — komupoBaHUe CTPOKH source B cTpoky dest.

char *strncpy (char *dest, char *source, unsigned maxlen) — konupoBaH#e maxlen CHMBOJIOB U3 CTPOKH SOUrceB CTPOKy dest.

int strlen (char *s) — BbIaeT YMCIIO CHMBOJIOB B CTPOKE § 6€3 HYJICBOTO CHMBOJIA KOHIA CTPOKH.

char *strlwr (char *s) — mepeBoANT BCIO CTPOKY S B HIKHHI PETHCTP (B CTPOYHBIE OYKBEI).

char *strupr (char *s) — B nponucHble OyKBbI
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char *strdup (char *s) — BbI3bIBaeT yHKIHIO malloc ¥ OTBOJUT MECTO MO/ KOIHIO .

char *strset (char *s, char *ch) — 3amomHsIeT BCro cTpoKy s cuMBOIamMu ch.

char *strcspn (char *s1, char *s2) — Bo3BpamaeT JJIMHY Ha4aJbHOTO CETMEHTAa CTPOKH Sl, KOTOpasi COCTOUT MCKITIOUMTENBHO M3
CHMBOJIOB, HE COZICPXKAILINXCS B CTPOKE S2.

char *strpbrk (char *s1, char *s2) — npocMarpuBaeT cTpoky sl 10 TeX mop, moka B Heil He BCTPETHTCSI CUMBOJI, CO/ICPIKAIIHIACS
B s2.

char *strrchr (char *s, char *c) — mpocMaTpuBaeT CTpOKY S JI0 TOCIIETHEro MOSBICHNS B HEll CHMBOJIA C.

char *strtok (char *s1, char *s2) — mpeamonaraercsi, 4To CTpoka sl COCTOHT M3 (pParMeHTOB, Pa3JCICHHBIX OIHO- WIIH
MHOTOCHMBOJIBHBIMH Pa3JeiUTesIMi U3 cTpoku s2. [Ipu mepBoM obpareHn# K strtok BbIgaeTcst ykasaTedb Ha MEPBBI CHMBOJ
nepBoro ¢parmenta crpoku sl. Tlocneayronire BBI30BBI C 3aJaHHEM HYII0 BMECTO IepBOro ¢parmeHra OyIyT BhIIaBaTh ajpeca
JajgbHEeUIINX GparMeHToB 13 CTPOKH sl 70 Tex mop, moka (parMeHTOB HE OCTAHETCSI.

Tpumep ucnonp30BaHus CTPOKOBHIX (yHKumii B CU:
#include <string.h>
#include <stdio.h>
#include <conio.h>

int main(void)
{
char *b="tyrbo ", *a="c++", *c, *k="r";
char *d="IRINA";
inti;
clrscr();
c=strpbrk(b,"y"); // mpocMaTpuBaeT cTpoky b 10 Tex mop, IoKa B HEH He BCTPETUTCS //CUMBOI'Y'.
printf("1 strpbrk %s\n", c); Ha skpaHe: 1 strpbrk yrbo
strtok(b,a);// mpenmonmaraercsi, YTO CTpOKa b COCTOMT u3 (PpParMeHTOB, pa3[eleHHBIX //ODHO- WM MHOTOCHMBOJBHBIMHI
Pa3aeNUTENAMU U3 CTPOKH a.
printf("2 strtok %s\n", b); Ha skpane: 2 strtok tyrbo
strlwr(d);// nepeBoauT BCro CTPOKY d B HIDKHUH perucTp (B CTpOYHbIE OYKBBI)
printf("3 strlwr %s\n",d);na skpane: 3 strlwr irina
strupr(d);// B mporicHble OyKBBI
printf("4 strupr %s\n",d);Ha skpane: 4 strupr IRINA
c=strcat(b,a);// o0beanHSET CTPOKH a U b
printf("5 strcat %s\n", c);Ha skpane: 5 strcat tyrbo c++
c=strchr(b,'y");// mouck B cTpoke b mepBOro BX0XKJICHHS CHMBOJIA Y.
printf("6 strchr %s\n", c); Ha 3kpane: 6 strchr yrbo c++
i=strcmp(a,b);// Bo3Bpamuaer 0, eciit a==b, Bo3Bpammaet <0, eciu a<sb, u //Bo3Bpamaet >0, eciau a>b.
printf("7 strcmp %i\n", 1); Ha skpane: 7 strcmp -73
strepy(b,a);// konupoBaHue CTPOKU b B CTPOKY a.
printf("%s\n", b);Ha skpane: ++
getch();
b
B cranpaprroii 6ubmmoreke (Turbo) CU stdio.h umerorcs aBe QyHKIMH, sBIsIONMEcs pacmupeHusMu ¢GyHkuuid printf u
scanfu moaepxuBaromye BBO/BHIBO/ He B (hailll, a B CTPOKH.
@ynxims sprintf BBIBOJUT B CTPOKY, apec KOTOPOH 3aJaercs nepBbIM napamerpoM: int sprintf (char *dest, char *format, ...);
Oynknus sscanf YuTaeT U3 CTPOKH, aipec KOTOPOH 3a/aeTcs mepBbIM mapameTpoM int sscanf (char *dest, char *format, ...).

Crpoxu B [lackame

[Ipu onmcanny B mporpamMMe CTPOKOBBIX IMEPEMEHHBIX YKa3hIBAIOT MAaKCHMAITbHO BO3MOKHOE KOJHMYECTBO CHMBOJIOB B CTPOKE,
HanpuMmep:

Var A:String[10];

Ecnu 3T0T mapaMeTp OmmyIleH, HapuMep:

Var A: String;

TO 3TO O3HAYaeT, YTO MAKCUMaJIbHOE YHCIIO CUMBOJIOB B CTPOKE paBHO 255.

TakuM 00pa3oM CTPOKOBYIO NEPEMEHHYI0 MOXHO pPaccCMaTpHBaTh KaK MacCHB CHMBOJIOB, T.€. €CIIH MBI B TIEPEMEHHYI0 A
nomectiM cTpoky 'Tlackans' (A:=Tlackans'), To A[1]="TI', A[2]="a', A[3]=="c' u T.A. IlycTh MaKCUMaJIbHOE YHUCIO CUMBOJIOB B CTPOKE
A paBHo 10, Tor1a 3Ty IIEPEMEHHYIO0 MOXHO H300pa3HTh B BUAE CXEMBI:

A
7 nfafe kfjafafe] | | |
0 1 2 3 4 5 6 7 8 9 10
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Ha camom ferne, Kak BUAHO U3 9TOH CXEMbI, IepeMEHHast A 3aHMMaeT B MaMATH Ha OJUH OalT GoJblie MAaKCHMAaJIbHOTO YHCIIa
CHMBOJIOB B CTPOKE, TIOTOMY YTO B HYJEBOM JJIEMEHTE JaHHOT'O MAcCHBa XPaHUTCS WH(OpPMAIMS O TEKyIeM KOJIMYeCTBE CHMBOJIOB B
crpoke. B Hamem nprvepe croBo [lackans coneprxut 7 Oyks (CHMBOJIOB), crefjoBatensHo, A[0]="7' (A[0] He urncro, a cuvBoin '7').

CrpokxoBbeie pyHknuuu npoumenyps B [lackame

O6bennnenue crpok. Ilycts A, B, C — nepemennsie tuma String, A = "Turbo', a B ="Pascal’, Torza B pe3ynpTare
BBITTOJIHEHHUS OIlepaTopa
C:=A+"+B;
MBI TT0;Ty4uM B niepemenHoi C ctpoky Turbo Pascal.
Konmposanwue ("Boipeska").
Copy (St, Index, Count );
@ynknus xommpyer m3 crpoku St Count cHMBOJIOB, HaumHas ¢ cumBosla ¢ HoMmepoM Count. Hampumep, B pesynbrare
BBITTOJTHEHHUS
C:=Copy (A, 2, 3);
MBI TIOJTy4nM B niepeMeHHo# C cTpoky 'urb'.
VY naneHue CHMBOJIOB U3 CTPOKH.
Delete (St, Index, Count);
Iponenypa ymamser Count cMMBOJNOB U3 CTPOKH St, HauMHas ¢ cHUMBoJa ¢ HoMmepoM Index. Hampumep, B pe3ymbprare
BBITIOJTHEHHUS
Delete (B, 4, 3);
MBI TTOJTy4HM B nepemeHHoi B cTpoky 'Pas'.
BcraBka cHMBOJIOB B CTPOKY
Insert(subst, st, index);
IMpomenypa BcTaBIsgeT MOACTPOKY subst B CTPOKy st, HaUMHAs C cUMBosa ¢ HoMmepoM index. Hampumep, B pesymbrare
BBITIOJTHEHHUS
Insert (A, B, 4);
MBI OJTy4HM B iepeMeHHoi B crpoky 'PasTurbocal'.
Omnpenenenne IIHHEI CTPOKH
Length(st);
@ynknus nenoro tuma (Integer) Bo3Bpamaer muHy cTpoku st. Hampumep, mycts k — mepemennas tuma Integer, Torna B
pe3ynbTaTe BHIOTHEHHS
k:= Length(A)
HOJIy4UM B 3TOH nepemeHHOH uncio 5 (k =5).
Ionck MOACTPOKH B CTPOKE.
Pos (Subst, St);
@ynknus nenoro tuma (Integer) oTHICKMBaeT B CTpoKe St IMepBOe BXOXJCHHE MOACTPOKH Subst W Bo3BpamaeT HOMEp
NO3ULUH, C KOTOPOM OHA HAYMHAETCS; €CJIM MOACTPOKA HE HalieHa, TO BO3BpalaeTcs Hoib. Hanpumep,
k:=Pos('tb',A); mact k=3, a
k:=Pos (A,B); nact k=0.
[IpeobpazoBanne YncCIa B CTPOKY
Str(X,St); unu
Str (X : Width: Decimals,St);
[Tpouenypa npeobpasyer uucio X (Integer miu Real) B ctpoky St. MHoraa ykassiBator Width — ofmiee 4ucio cHMBOJIOB B
X u Decimals — 4ucio 3HaKOB mocie JecaTHIHOH 3amaroit. Hanpumep, mycts X — nepemennas tuna Real u X = 1.2345, torna B
pe3ynbTaTe BHIOTHEHHS
Str(X, C); mbt mosryanm C ="' 1.2345000000E+00', a B pe3ynbrare
Str(X : 6 : 4, C); mbl momyuum C ='1.2345".
[Ipeobpa3zoBaHne CTPOKU B YUCIIO
Val(St, X, CODE);
Iponenypa mpeobpaszyer cTpoky St B Iedyro WiIH BemecTBeHHyI0 nepemenHyio X. Ilapamerp CODE (mepemenHas Tuma
Integer), cOIEPHKUT HOJIb, €CIM NPEOOpa3oBaHKUE NPOIUIO YCIEIIHO, WIX HOMEP OIIMOOYHOrO CUMBOJA B CTPOKE, B MPOTHBHOM
ciryqae. Hampumep, mepemennas C (tuma String) comepkut cTpoky '123.456', Torga

Val (C, X, k); mact X =123.456, k= 0. Ecnu C ='123,456', To k = 4, a nepemennas X OyneT He omnpeneeHa.
Il'paduxka
Jns mocrpoeHus rpaduyecknx u300pakeHHs Ha dKpaHe aucruies B Oubauorexky ¢ynkumidi CU BriaroyeH Habop

rpadudeckux QyHKOUHA, KOTOpble MOTYT OBITH BEI3BAaHBI M3 TporpaMMbl Ha si3pike CH. Jlns ucmonb3oBaHus (QyHKIHHA
rpaduueckoit 6ubaroTexu obopynosanue [I9BM nomkHO MoOAAEpKUBaTh PacTPOBYIO rpaduKy.
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PactpoBas rpaduka 6a3upyercs Ha MOHATUY NUKCEINS — HAUMEHbIICH aipecyeMol TOYKE Ha SKpaHe MOHUTOPA.

CrpykTypa rpaduueckoif mporpamMMmsl

JIro6as rpaduyeckas CH-nmporpamma opraHusyercs 1o cleayroueil cxeme:

—  yCTaHOBKa BHAEOPEKUMa;

—  CO3JaHHe U MaHMITYJTHpPOBaHHE rpapuIecKUMHI 00BEKTaMH;

—  BOCCTAaHOBJIEHHE NEpBOHAYAIBHOI BUACOKOH(DUTYpAINH TIepe BEIXOLO0M H3 IPOTPaMMEI.

B CH-nporpammy, ucnonssyroourylo rpaduueckne (GyHKUHH, TOJDKeH ObITh BKiIoueH (nupektusoit #include) daiin
<graphics.h>. @aiin graphics.h 00BsABIEHUS CTPYKTYp M CHMBOJHYECKHMX KOHCTAHT, WCIIOJNb3yeMble T'papuIecKUMHI
(GYHKIUAMH, a Tak ke NpoTOTHIb rpaduueckux GpyHkuuid. B cocraB rpaduueckoit 6ubauoreku BXoauT okono 80 dyHkumii.
ITo Ha3HaYEHUIO MX MOKHO YCIIOBHO pa30HTh Ha CIEAYIOIINE CEMb IPYIII:

—  MHUOHATH3anus TpaduuecKoil CHCTEMBI U rpa)UIecKoro pexknMa;

— paboTa c pacTpoM nmuKcenel Kak ¢ IByMEepHOH CTPYKTYpOH TOUeK;

—  yIpaBJIEHHE IIBETOM;

—  0a30BBle QYHKIUHU TOCTYNA K BUACONAMSITH;

— rpadudecKue NIPUMHUTHBEI,

—  BHIBOJ Ipa)MueCKHX TEKCTOBEIX COOOIICHMIA;

—  00paboTka ONTMOOYHBIX CUTYAIHUN.

YcTaHOBKAa BHUJIEOpEXKUMA
[TepBbIM marom m000# rpaduyeckoil mporpaMMbl SBISETCS yCTAaHOBKA BHJCOpEXHMa, oOecleunBaouero Tpedyemsle
rpaduueckue onepanuu. Bugeopexxum onpenenser pa3Mep SKpaHa B IIMKCENAX U KOJHYECTBO AOIYCTUMBIX IIBETOB.

I'padmueckue apaiiBepsi, Bxogsmue B Turbo CH, comepxarcs B miecTH OTAEIbHBIX (aillax, HMEOMUX paclIupeHue
.bgi. Kaxslit daiin conepxut OnHapHBIH 00pa3 ApaiiBepa 1 OJHOTO MM HECKONBKHUX ONM3KMX 110 THUIY aJanTepos.

22 @aiiasl rpadpuyeckux gpaiisepos BGI

HOI\\'/Iep Vv haiina Pa31\v/1ep Jucnneiinslii aganrep, 06CH¥>KHBaeMLIﬁ
¢aiina (Oaiit) COOTBETCTBYIOLIMMH JApaiiBepaMu

1 CGA.BGI 6253 CGA, MCGA

2 EGAVGA.BGI 5363 EGA, VGA

3 IBM8514.BGI 6665 IBM8514

4 HERC.BGI 6125 HERCULES

5 ATT.BGI 6269 ATT400

6 PC3270.BGI 6029 3270PC

Kpome xoHCTaHT, yKa3aHHEIX B Tabn. 22, Tum graphics_drivers Bkimodaer eme ase: DETECT=0 u CURRENT DRIVER=-1.

[MpocTeiimyM 1u1st TpOrpaMMuUCTa CIIOCOOOM BKIFOUEHHS JpaifBepa B MpOrpaMMy SIBIISIETCS €T0 aBTOMaTHYecKas 3arpys3ka c
noMmoIepio QyHKIMHU initgrahp. Orta QyHKIMSA, MOMHMO IIPOYNX BBINOJHAEMBIX €I0 JAeHCTBHH, wmer Ha aucke BGI-daiin,
comepxammuil TpeOyeMslil npaiiBep, 3arpyxaeT (ailyl HeJHUKOM B JUHAMHYECKH BBHIIEIIEMYI0 00JacCTh MaMATH U HacCTPaWBaeT SIPO
rpaduIecKoil CHCTEMBI Ha paboTy C TUM APaHBEPOM.

Henocratkom 3toro cmocoba siBisiercst oOpamieHne k aucky mis urenus BGI-¢aiina Bo Bpems BemonHeHus 3agaun. Ecim
TaKoe YCJIOBHE HE CMyIIaeT NpOTpaMMICTa, MOXKHO el mosp3oBaThesa. Jms Mcmonb3oBaHMs TpadUKH HEOOXOOUMO BKIIOUHTH B
rpaduueckyro 6nbmmorexy GRAPHICS.LIB

IMonHbIi CHHTAKCHC OCHOBHOH (DYHKIIMH HHULMATH3AIIN OHOIMOTEKH TaKOB:

Void far initgraph (int far *graphdriver, int far *graphmode,

Char far *pathtodriver);

AprymMeHTamMH 3TOH (YHKIMM SBISIOTCS yKa3aTeldW Ha IepeMEHHBIC, COJACpKallie HOMep TpadHuIecKoro apaiiBepa, HOMEp
rpaduIecKoro pexxnma 3Toro JapaiBepa U IMyTh K AUpeKTopuu coaepskamieir BGI-gaitn npaiisepa.

Ecim mepemennoit *graphdriver mepen BbizoBoM ¢yHknmu 6puto mpucBoeHo 3Hadenne DETECT (mmm 0), To cHawama
3aIycKaeTcsl MpoIeaypa aBTOMAaTHIECKOTO TECTHPOBAHMS aMlllapaTyphl ¢ LEeNblo ONpefeleHHs TUMa JucIieiHoro amanTepa. Kak
TOJBKO TPOIEeAypa TECTUPOBAHUS BEpHET HEOTPHUIATETbHOE 3HAadeHHe (T.e. OOHApY)KUT HMCKOMBIM BHACOajanTep), AAbHEHIIee
TECTHPOBaHHE IpeKparnaercs, ¥ GyHKOus initgraph mepexoquT K 3arpyske coorBercTBytomero BGI-daitna.

JIro6ast mporeypa TECTUPOBAHUS BHJE0AaNTepa, YCTAHOBIECHHAs IIPOTPAMMHUCTOM P OOHAPYKEHUH a/anTepa, BO3BPAIIAET
peKoMeHyeMoe I JpaifBepa 3TOrO ajanTepa 3HAUeHHE Tpadudeckoro pexxuma. I[Toromy, ecnmm 3HadeHwe *graphdriver ObnTo

BepHyTbcs B kaTanor y4ebH1KoB
http://y4e6Hunkn.nHcpopm2000.pdp/uchebniki.shtml



Y3HanTe CTOMMOCTb HanucaHus CTyAeH4Yeckon paboTbl Ha 3akas
http://y4ebHukn.mHdpopm2000.pd/napisat-diplom.shtml

DETECT, To apryment graphmode ¢yukimu graphdriver urnopupyercs. Eciv Hu oiHa M3 POILIEAYp TECTUPOBAHUS allaparypsl HE
obHapyxuna B cocrase [IK nckomblii rucmiieiinbiid ananrep, GpyHkuus initgraph npexparaer padboty ¢ Kogom —2.

IIpumep:

#include <stdio.h>

#include <graphics.h>

void prim(void)

{

intgdriver=DETECT, gmode, errorcode;

initgraph (&gdriver, &gmode, \TC\\BGI\\);

errorcode=graphresult();

if (errorcode != grok)

printf ("Graphics error: %s \n", grapherrormsg (errorcode));

printf ("Press any key to halt:");

getch();

exit (1); /*return with error code*/

closegraph();

H

main ()

{

extern void prim (void);

void prim ();

}

PaboTa ¢ pacTpoM Touek

Pactp nmkceneit — 3To AByMepHas COBOKYIMHOCTb TOYEK, NPEACTABISIONIAs 9KpaH auciuies. B Oydepe mucmiieiiHoro aganrtepa
MOTYT MOMEIIATbCS OJMH WIIM HECKOJBKO TAKHX PACTPOB — OAMHAKOBBIX MPSIMOYTOJBHBIX MacCHBOB ImuKceseil. Kaxmaplil Takoit
MacCcHB — €CTh 00pa3 9KpaHa W Ha3bIBaeTCs CTpaHuueld. KoNM4ecTBO CTpaHHIl BHACONAMATH 3aBHCHT OT THIA ajganrepa u
YCTAQHOBJICHHOTO B JIaHHBIH MOMEHT rpaduueckoro pexxuma. Pa3Mep cTpaHHIIbl 3aBUCHT OT rpadudeckoro pexuma (tabi. 23).

YroOBI B MPHUKJIAJHOW NPOrpaMMe HMETh BO3MOXKHOCTh 0TOOPA3UTh Ha SKPaHE JIFOOYI0 M3 UMEIOIINXCS CTPAHUI] BUICOTIAMSITH,
B Tpaduaeckoil OHOMHOTEKE MpeaycMOTpeHa QyHKIUS

void far setvisualpage (int page);

DyHKIMA HEMEJICHHO OTOOpasHT Ha 9KpaHe Ty CTPaHHIly BHICONAaMSITH, HOMEP KOTOpO# ObUI mepelaH ee B KayecTBe
aprymenTa. CTpaHHIBI HyMepyroTcst, HaunHast ¢ 0.

Ha kaxmoit cTpaHuIle BUICONAMSTH CYIIECTBYeT cucteMa koopauHat (X, Y). Hauano cucTeMbl KOOPOMHAT JIGKHUT B JIECBOM
BEPXHEM YTy CTpaHHIBI (3kpaHa). Och X MPOXOIUT 10 BEPXHEMY KPAro CTPAHHUIBI CIIEBA HAIIPABO, OCh Y — 10 JIEBOMY Kparo CBEPXY

BHH3.
23 I'padpuyeckue pekuMBI
2 2
5 g < g 58 | SE|zZe
z g z g Pasmep cTpaHuIlbl, S 5= % 9
S 5 = 5 = @ SHE=" O m
T2 2, MHKCETh s = g o A~
~ ~
0 CGACO 320 x 200 Co 1 04H
1 EGAHI 640 x 350 16 2 10H
0 EGALO 640 x 200 16 4 0EH
0 VGALO 640 x 200 16 4 0EH
2 VGAHI 640 x 480 16 1 12H

OmnpenenuTb MakCUMaJbHOE 3HaUCHHE KOOPAMHAT TOYEK, JOMYCTHMOE B JaHHOM rpau4yecKoM peXuMe, MOXKHO C MIOMOIIBIO
mByx ¢yHkmoumit: intfargetmaxx(void); intfargetmaxy(void); 3HadeHHs, Bo3BpamiaeMble 3TUMH (YHKOUSMH, 3aBHCST TOJBKO OT
TEKyIEero rpaguuecKoro pexuma.

B pacrnopsbkeHHH MpOrpaMMHCTa, KpOME CTPaHHI[bI KaK IeJI0ro, UMeeTcsl rpadHyeckoe OKHO CO BCeH CHCTEMOW KOOpJAMHAT.
OHO MMeeT NepeMEHHBIE Pa3MePbl U MOXKET Pa3MEIaThCs B JII0OOM MECTE CTPAHHUIIBI.

Y mporpamMmucTa ecTh BO3MOXKHOCTB YIPABIIITh Pa3MepaMH M PacHoI0KEHUEM Ipaudeckoro OKHa JMHaMITIecKd. Jlemaercs 3To ¢
TIOMOIIBIO (PYHKIHH.

void setviewport(int left, int top, int right, int bottom, int clip);
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[TepBble 4eThIpe apryMeHTa 3ToH (YHKINH €CTh KOOPAWUHATHI JICBOH, BEpXHEii, IPaBoil M HIKHEH rpaHul] rpaguueckoro okHa
B CHCTeMe KOOpJWHAT CTpaHUIbl. HY ofHa U3 9THX TpaHUIl HE MOXKET JIeXKATh 3a MpeAeaMU TPAaHUIIL.

[Ipu ycraHOBKe HOBOTO Tpaduueckoro OKHa TeKywlas rpaduueckas MO3HMILMA AaBTOMATHYECKH MOMEIIAETCSl B €ro Hayaio
KoopanHAT. B nanpHeleM ee KOOpIMHATHI MOTYT U3MEHATHCS C IToMomIblo GyHKmi void far marto (int x, int y); void far marler
(int dx, int dy); mepBast momMernaer TEKyLyl0 rpadM4ecKyro MO3HIMIO 110 YKa3aHHBIM KOOpAWHATaM rpau4eckoro okHa. Bropas
nepeMenaeT TeKyIIyo rpadIecKyro Mo3HIHio Ha BekTop (dx, dy).

KoopauuaTts! Texymieit rpaduueckoil MO3UIUK B CHCTEME KOOPJMHAT Ipa)iueckoro OKHa BO3BpAIIAIOTCs (yHKIUEH

Int far getx(void); int far gety(void);

I[Ipu nepeycranoBke rpaduueckoro okHa (GyHKIMEH setviewport coaepKUMOoe CTpaHHIbl BUICONAMITH He u3MeHsercs. s
OYHCTKH TPaIeCKOT0 OKHA HCIONIB3YEeTCS (PyHKINSI

void far clearviewport(void);

Tekymas rpadudeckas ITO3HUIHS NepeMEIaeTcsl B Ha9aino KOOpAWHAT rpauIecKoro OKHa.

@ynkuus void far cleardevice (void) ounmaeT BCIo akTHBHYIO CTPaHHMILY.

YnpaBiieHue UBETOM

VYcraHoBKa TEKyIEro IBETa JUisl JIF000ro rpagu4eckoro BUIEOPEKUMa

setcolor(color);

long gettextcolor(void); TekyIuuii IBET TEKCTa;

settext color; ycTaHaBIHMBaeT IBET TEKCTA,

getbkcolor(void); user ¢ona;

setbkcolor(bkcolor); ycranaBnuBaer et ¢oHa;

long bkcolor; et ¢ona;

short color; 1BeT TekcTa;

Oynkuuny settextcolor u setbkcolor Bo3BpaiaroT 3HauYeHHE TPEIBIIYILIETO [BETa TEKCTa U (oHa.
Bce 3nauenus usera ot 16 1o 31 — toro xe 1gera, 4ro # oT 0 10 15, HO TONBKO ¢ MEpIIAHHEM.

I'padpuueckne NpUMUTHBEH

K rpymnme KOHTYpHBIX TPapUYECKUX PHMHUTHBOB OTHOCSTCS CICIyIOIIHE (yHKIIHH.

void line (int x1, int y1, int x2, int y2);

void linerel (int dx, int dy);

void lineto (int x, int y);

void rectangle (int left, int top, int right, int bottom);

void drawpoly (int numpoints, int *polypoints);

void circle (int x, int y, int radius);

void arc (int x, int y, int stangle, int endangle, int radius);

void ellipse (int X, int y, int stangle, int endangle, int xradius, int yradius);

@ynkuuu line, linerel u lineto coeAnHSIOT IBE TOYKU IJIOCKOCTH OTpE3KOM HpsiMoid. JIyist mepBoil M3 HUX 00€ COemMHseMBbIe
TOYKH YKa3bIBAIOTCS SBHO CBOMMH KoopaumHatamu. Dyukimu linerel u lineto B kauecTBe MEpBOW TOYKM HCIOJIB3YIOT TEKYIIYIO
rpadu4ecKyro MO3HUIHIO, & BTOPYIO BHIOMPAIOT aHANOrHYHO (QYHKIMAM moverel 1 moveto, T.e. 4epe3 NpUpalleHne KOOPAUHAT HiIn
M0 SBHOMY YKa3aHHIO; IIPH 3TOM TeKyluas rpaduueckas MO3HIHs MepeMEIaeTcs BO BTOPYIO TOUKy. Bee Tpu QyHKIHN HOIB3YIOTCS
CHCTEMOI KOOPJIMHAT TEKYILEro rpauuecKoro OKHa.

dyukiys rectangle pucyer Ha CTpaHHIC BHICONAMATH KOHTYP NPSIMOYTOJNBHHKA B COOTBETCTBHM C YKa3aHHBIM JICBBIM
BEPXHUM U MPABBIM HIKHUM YTJIaMH.

®yukips drawpoly pucyeT JIOMaHyIO JIMHHIO, COCIAMHSS OTPE3KaMU MPSAMBIX MOCIEAOBATEIbHOCTh TOYEK Ha IUIOCKOCTH. B
IIEpPBOM apryMeHTe eil mepelaeTcsi KOJIMYeCTBO ATHX TOYEK, a BTOPOH yKa3blBaeT Ha MAcCHB LieiblX uuceln. Kaxnas mapa umcen u3
3TOT0 MAacCHBA HHTEPIPETHUPYETCS KaK Mapa KOOPAUHAT (X, Y) OYepPEAHOH TOUKH.

@yunxiun arc u ellipse BbluepuMBaeT IyrM OKPY)KHOCTH M BJUIMIICA, COOTBETCTBEHHO OTPAHMYCHHBIX yIaMH stangle u
endangle. [lns nyru 3amaercs ee ueHTp. Jlyra sJumrca onpeensiercs yriiaMu, HIeHTPOM U PaJuyCoM JIBYX OCEH.

[Tpumep nocrpoeHust rpahukoB
stesfeskok skeskokokskok **********/

/* Jlannas nporpamma ctpout rpaduk GpyHKIMH 1o ToukaM. Koopunare! Touex™/

/*cunThIBaOTCA U3 (aiina coords.txt*/
[k kR ks ks ok |

// Tlomxmoyaembie OUOTNOTEKH

#include<stdio.h> // bubnroreka BBoIa-BEIBOIA

#include<conio.h> // bubnnorexa paboThl C OKHaMU
#include<graphics.h> // bubnnoreka rpadpuaecknx GyHKIH
#include<math.h> // bubnuoreka MateMaTH4eckux QyHKIMIT
#include<alloc.h> // bubnuoreka paboThl ¢ TUHAMHYECKOH MAMSTHIO
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#include<stdlib.h> // Cucremuas 6udnuorexa
#include<string.h> // bubnmoTeka paGoTHI cO CTpOKaMH

// TIporoTums! GyHKIMI
void avtor(void); / @yHKuus, BEIBOAAIIAS HA SKpaH HHPOPMAIIUIO
// 06 aBTOpE TAHHOW MPOTPAMMBI
void fileinfo(void); / @yHKIMs, BBIYKCICHHUS YHCIIA TOUCK Tpaduka,
// Haxomsmuxcs B daitne
void readfile(void); // ®yHkims uTeHus 3HaYeHUH U3 (aiina B MaCCHBBI
void getmemory(void); // @yHKIHS pacripefeleHUst MACCHBOB B TMHAMHUYECKOH ITaMITH
void freememory(void); // @yHKIws 0CBOOOKICHNS THHAMIYIECKOH MaMsITH
void tablica(void); // ®yHkIMs, BEIBOAIIAs Ha 3KPaH MOHUTOPA TaOIHILY C
// KoOpAMHATAMH TOYeK rpaduka
void init(void); // @yHKINSI MHUIHATH3AMN TPAQUIECKOTO PEXUMA C ABTOMAaTHIECKUM
// onpeneneHreM Tuna rpah)HIecKoro afanrepa u npoBepKoil
// BO3MOYKHOCTH HHULIHATH3ALMH IPadhUIECKOro perxxuma
void convert(float ch); // ®ynxuust mpeobpazoanus nepemeHHoii Tuna float B
// mepemeHHyto Trna char
void masshtab(void); // ®yHk1ims paccuera Macutaba Mo ocsiM
void systemcoord(void); / @yHKIHS MOCTPOEHNS CUCTEMBI KOOPIHMHAT
void setka(void); / @yHKIMSA MOCTPOEHUS KOOPIHMHATHON CETKH
void grafic(void); // @yrkius noctpoenus rpaduka GYHKIIH
// Pa3nen o0bsiBICHHS T100aBHBIX TIEPEMEHHBIX
float *x, *y; // Yka3zaTenu Ha OXHOMEpHBIE MacCHBBI 3HaUEHHMIT abcmnce
// v opanHAT ToYek rpaduxa
int n; // Yucno todek rpaduka, MpoOUUTaHHBIX U3 (aiina
int 1, j, k; // TlepeMeHHbIE — CHETYHMKH LIUKIIA
char *s; // Ykazarens Ha CTPOKY, IOTyYSHHYIO P MPeoOpa3oBaHUU
// nepemenHoii Tuna floats nepemennyto tuna char
float xmax,ymax,xmin,ymin; / MakcuMabHbIe 1 MUHAMAJIbHBIC 3HAYCHHS
// KoopAMHAT TOYeK rpaduKa
int mx,my; // Macmrab o ocsim
int X0, y0; / AGcuuccan opauHaTa TOYKH epecedeHns] KOOPIHHATHBIX
// ocelt Ha SKpaHEe MOHUTOpA
int maxx, maxy; // MakcumasbHble KOOPAUHATHI OCeil AIs
// 3aaHHOTO TpadUIEcKoro pexxumMa

// ®yHKIMSA, BBIBOSIIAS HA 3KpaH HHOpMAaIHo 00 aBTope JaHHOM IIpOorpaMMsl
void avtor(void)

{

textbackground(1); // YcraHoBKa crHero 1seTa )oHa B TCKCTOBOM PEXKIME
textcolor(14); // YcraHoBKa >KeNTOTO IIBETAa CHMBOJIOB B TEKCTOBOM PEXKIME
clrscr(); // Ouncrka sKpaHa B TEKCTOBOM PEeXHUME

gotoxy(22,8); // Cmemenue Kypcopa B TOUKY KpaHa ¢ KoopauHartamu (22,8)
printf("TIPOTPAMMA TTOCTPOEHU S TPAOVKOB CDYHKL[I/H‘/'I");
gotoxy(20,15); / Cmemmenne kypcopa B TOUKy 9KpaHa ¢ koopanHaTamu (20,15)
printf("Cocrasurens: I'pubkos Anexcelt Hukonaeuu");

gotoxy(36,16); // Cmemmenne kypcopa B TOUKY 9KpaHa ¢ koopanHaTamu (36,16)
printf("®akynsrer KT®, rpynna P-11");

gotoxy(35,21); // Cmemmenne kypcopa B TOUKY 9KpaHa ¢ KoopanHaTamu (23,24)
printf("1 9 9 9r.");

gotoxy(23,24); // Cmemmenne kypcopa B TOUKY 9KpaHa ¢ koopanHaTamu (23,24)
printf("HaxxmuTe mo0yro KIaBuiy Juist poAoDKeHH");

getch(); / Oxxunanue HakaTus 000 KIaBUIIH

}

// ®yHKIHMSA pacnpenesaeHns MACCHBOB B IMHAMHYECKOH maMsaTH (Ky4H)
void getmemory(void)

{

// PactipesienieHie B JUHAMHYECKOMN TTAMSTH MacCHBa X
for(i=0;i<n;i++) x=(float*)calloc(i,sizeof(float));

// PactipesienieHie B JUHAMHYECKOMN TTAMSTH MacCcuBa y
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for(i=0;i<n;i++) y=(float*)calloc(i,sizeof(float));

}

// ®yHKIHS 0CBOOOXKICHHUS JHHAMUYIECKON MaMsITH

void freememory(void)

free(x); / Y naneHue MaccuBa X U3 TUHAMHYCCKOM MaMsITH
free(y); / Y nanenue MaccuBa y U3 AMHAMHYECKOH MaMATH

}

// OYHKIMSA MHULIHATU3AMUH TPadUuecKoro peKiuMa ¢ aBTOMaTHIECKUM OIpe/ieIeHHEM
// THna rpahuUecKoro afanTtepa u MpoBEpKOi BO3MOYKHOCTH MHHULMATN3AIIHH
// rpaduueckoro pexuMa
void init(void)
{
// Paznen oOBbsBICHHS JTOKAIBHBIX TIEPEMEHHBIX
int graphdriver, graphmode; // [TepemeHHbIe ULl MHULHATH3AIUH
// Tpadgeckoro pexxnuMa

int errorcode; // Kox onmOKy MHUIIMAIN3ALMHA
graphdriver=DETECT; // ABromarudeckoe onpeeneHne
graphmode=0;// Tuna rpaduyeckoro aganrepa
/I NpaiiBep egavga.bgi HaxoxuTcs B Karanore bgi
initgraph(&graphdriver, &graphmode, "..\\bgi");
maxx=getmaxx()+1; / HaxoxneHne MakCIMaIbHBIX KOOPIUHAT
maxy=getmaxy()+1; // oceil, a1 3a1aHHOTO rpadUIECKOTo pexKUMa
errorcode=graphresult(); // Utenue pe3ynpraTa HHUIHATH3ANNH
if(errorcode!=grOk) // Ecnu rpadvika He MHALMATHU3UPYETCS, TO Ha SKpaH

{ // BBIBOIMTCS COOOIIEHHE 00 OImMOKe

clrscr(); // Ouncrka sKkpaHa B TEKCTOBOM PeXUMe

// BeiBoa cooOrieHus 00 omuOKe Ha SKpaH MOHHTOPA

printf("Omubka nanimanu3ammu rpapuku: %s\n", grapherrormsg(errorcode));

printf("Haxxmure mobyro kinaBumry");

getch(); // 3amepikka sKpaHa 10 Ha)aTHs JIOOON KIIABUILIH

exit(1); / BerxoJ U3 mporpaMMel

H
H

// DYHKIMSA, BBIYUCICHHS YHMCIIa TOYEK rpaduka, Haxosmuxcs B (aiie
void fileinfo(void)
{
// Pa3pen oObsIBIEHHS JIOKAIBHBIX IEPEMEHHBIX
static char buf[10]; // CraTuueckas nepeMeHHast 1J11 XpaHSHUs 3HAUCHUH,
// cuMTaHHBIX U3 (aiiiia, B JAHHOM CITydae MCIIONB3YeTCsl He KaK MepeMeHHast
/| anst XxpaHeHHs 3HaYeHHH, a KaKk BCIIOMOTaTeNnbHas TIepeMEHHas!, HO3BOJISIOIIAs
// moACYUTATh YNCTIO pa3 obpameHui K daiimy
FILE *f; // daiinoBas nepemMeHHas

f=fopen("coords.txt","rt"); // OtkpsiTHe daitna coords.txt Ha YTeHNnE
i=0; // TIpucBoeHHe Ha4YaILHOTO 3HAYCHHS TIEPEMEHHON CUETYHKA UK
while(!feof(f)) / Llukxn npogommkaercs oo Tex mop,
{ // moka He HacTYNUT KoHell (aiina

fscanf(f,"%s",&buf); // Urenue 3Hauennii u3 daitna

i++; // YBenuueHne cueTynka 1uKia
H
// dakTHYeCKH, YHCIIO TOYEK rpaduka, coaepxareecs B (daiiie B 1Ba pasa
// MeHbIIle Yncia pa3 oOpalleHnil k ¢ailry, Tak Kak Kax/jas Touka rpaduka
// onipepensieTcst AByMsl KOOpMHATaMH, a 32 OJHO oOpamieHue K daiiry
// CYUTBHIBAETCS TOJIBKO OJIHA KOOP/MHATA TOUKH
n=i/2; // BeruucneHne yucnia To4ek rapuka
fclose(f); / 3akpeiTie daiina coords.txt

}

// OyHKIMSA YTeHHs 3HaYeHUH U3 (aiina B MacCHUBBI
void readfile(void)
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{

// Pa3pen oObsIBIEHHS JIOKAIBHBIX IEPEMEHHBIX
static char buf[10]; // CraTuueckas nepeMeHHast 111 XpaHSHUs 3HAUCHUH,
// cauTaHHBIX U3 (aiina
FILE *f; // daiinoBas nepemMeHHas
/I OTkpbITHE daiina coords.txt Ha yTeHHE
f=fopen("coords.txt","rt");
i=0; j=0; k=0; // IIpucBOEHIE HAYATLHOTO 3HAYCHUS
// mepeMeHHbIM CYETYHKA [UKIIa
while(!feof(f)) / Llukx npogomkaercs 10 Tex mop,
{ // moKa He HAaCTYIUT KoHel daiina
fscanf(t,"%s",&buf); / CunrsBaeM 3HaueHNs U3 (haiina B mepeMeHHyro buf
// Ecnu u3 Qaiina c4uTHIBACTCS IEMEHT C YETHBIM HOPSIKOBBIM
// HOMEpOM, TO MPUCBANBAEM €TI0 3HAYEHHE COOTBETCTBYIOIIEMY DJIEMEHTY
// MaccuBa KOOPJMHAT X, €CIIHU e U3 (aila CYUTBIBACTCS SIEMEHT ¢
// HEUETHBIM MOPSIKOBEIM HOMEPOM, TO MPUCBAUBAECM €r0 3HaUYCHHE
if(k%2==0) { x[i]=atof(buf); i++; } // cooTBeTCTBYIOIIEMY AIIEMEHTY
if(k%2!=0) { y[j]=atof(buf); j++; } // maccuBa KoopaHHAT Y
k++; // YBenuuenue cueTynka UK

}

fclose(f); / 3akpoiTue daiina coords.txt

// @yHKIMS IpeoOpa30BaHUsI U3 YUCTA B CTPOKY
// TlepejaBaeMslil mapamMeTp — NpeodpazyeMoe YUCIIo
void convert(float ch)
{
// Pa3pen oObsIBIEHHS JIOKAIBHBIX IEPEMEHHBIX
long int ¢,d; // TlepemeHHble, IUIst XpaHEHUs 3HAYCHUH TIEPBOH 1 BTOPOH
// a¢p, CTOAMIUX IOCIE 3aIATOH B Mpeodpa3yeMoM duciie
char *sm; // BciomoraTenbHasi CHMBOJIBHAS! TIepeMEHHast
strepy(sm,","); // IlpucBoeHre 3HaUCHNS] CHMBOJIBHOM NepeMeHHO
Itoa(ch,s,10); // IIpeobpa3zoBanue nepeMenHoit Tuna long int B
// mepemeHHy10 THIa char (momemaeM B CTPOKy
// nemyro 4acTh npeodpa3yeMoro ymcna)
if(ch<0) ch=-ch; / Ecin npeobpa3yemoe 4mciIo OTpUIIaTENEHOE, TO OHO
// MEHSIeTCS Ha CBOE IOJIOKUTEIPHOE 3HAUCHHE
d=(long int)ch; // Ilepemenno# d mpucBanBaeTcst 3HAYESHHUE LENOH YaCTH
// mpeobpazyemoro 4ucia
if(ch!=d) // Ecii mpeo6paszyemoe 4HCIIo MMeeT JPOOHYIO JacTh, TO
{ // ero nmpeobpazoBaHKe NPOAOIDKACTCS AANIbIIIE
strcat(s,sm); // Tlocne memnoit qacTu gmcna, B CTPOKY 3aIHCHIBACTCS
// pa3penurtenbHast 3amsaTas
c=(long int)((ch-d)*10); // Beraucnsercs nepsas mudppa
// unMcia, cTosias Mocie 3ansaToM
Itoa(c,sm,10); // Orta mu¢pa 3anuckBaeTCS BO BCIIOMOTaTENBHYIO
// CUMBOJIBHYIO TIEPEMEHHYIO
strcat(s,sm); // [lepBast mudpa mpeobpazyeMoro 4ucia, CTOSIIAsL
// mocIe 3anATON 3aIMCHIBAETCS B ONPEACICHHYIO
// IO3UIIUIO CTPOKHU
c=(long int)((ch-d)*100-c*10); // Beraucnsiercs Bropas nudpa
// ancna, moce 3anaTon
Itoa(c,sm,10); // Dta nudpa 3anuchBacTCsI BO BCIIOMOTAaTEIbHYIO
// CHMBOJIBHYIO TIEPEMEHHYIO
strcat(s,sm); // Bropas ungpa nmpeodpazyeMoro 4ucia, mocje 3amnsToit
// 3amEChIBaeTCS B ONPE/ICICHHYIO TTO3UIIUI0 CTPOKU

// ®@yHKIHMS, BEIBOAAIIAS HA SKPaH MOHHTOpA TAaOIHUITy ¢
// KoOpAMHATAMH TOYEK rpaduka
void tablica(void)
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textbackground(0); // YcranoBka depHOTo 11BeTa (poHa B TEKCTOBOM PEKHIME
textcolor(15); / YcraHoBKa Gemnoro 1sera CHMBOJIOB B TEKCTOBOM PEXHME
clrser(); // Ouncrka S5KpaHa B TEKCTOBOM peXHMe

printf("\t\t\t\tTabmmia Touek rpaduxa');

// BBIBOZ Ha 3KpaH BepXHEH 4acTH TaOJIHII

gotoxy(14,3);

printf(" T T =");
gotoxy(14,4);

printf("} i");

// BeiBox Ha3BaHUH CTOIOIOB TAOIHUIIBI
gotoxy(16,wherey());

printf("Homep Touku");
gotoxy(31,wherey());
printf("A6cuucca Touku");
gotoxy(50,wherey());
printf("Opaunara Touku");
gotoxy(1,wherey()+1);
=5
for(i=0;i<n;i++)
{
// TleuaTs TaOIALIBI
gotoxy(14,));
printf("+ + + +");
gotoxy(14,j+1);
printf("} i");
// 3anonHeHne TabINLIBI
gotoxy(21,j+1);
printf("%i",i);
gotoxy(33,j+1);
printf("%4.21" x[1]);
gotoxy(52,j+1);
printf("%4.21",y[i]);
j=j12; // YBenndeHne cyeTynKa MUKIA

}
// BBIBOA Ha SKpaH OKOHYAHUS TaOIHIIBI
gotoxy(14,j);
printf("L + + ");

gotoxy(23,24); // CmelueHune Kypcopa B TOUKY dKpaHa ¢ koopanHaTamu (23,24)
printf("Haxxmure mo0yro KIaBuIry it IpoaoKeHus");
getch(); // 3amepikka n300pakeHUst FIKpaHa 10 HaKaThs JIF000H KIIaBUIIH

// @ynknms paccuera Macmraba Mo ocsM
void masshtab(void)
{
// HaxosxieHre MaKCUMaJIbHOH KOOPAMHATBI TOYKHU rpa)MKa 1o 0CH 0X
j=0; // TIpucBOeHNE HAYAJIBFHOTO 3HAYCHHS IEPEMEHHOI CUETUHKY LIHKIIA
xmax=x[j]; // [IpucBoeHne nepeMeHHON Xmax 3Ha4eHUs HYJIEBOTO
// anemenTa MaccuBa
while(j<n-1)
{
// Ecnn ouepenHoe 3HaYCHHE 3JIeMEHTa MacCHBa OOJIbIIIe 3HAUCHUS
// IepeMEeHHON Xmax, TO MPHCBaHBAEM MEPEMEHHOH Xmax 3HaueHHe
// 3TOTO >IEMEHTa MacCHBa
if(x[j+1]>xmax) xmax=x[j+1];
jt++; // YBenuuenue cueTynka MUKIa
H
// Haxos/ieHne MakCUMaJIbHOW KOOPIMHATHI TOUKHU rpaduka 1o oCH oy
j=0; // TIpucBoeHNE HAYaJILHOTO 3HAUCHHS IEPEMEHHON CUETUUKY [IHKIIA
ymax=y[j]; // IIpucBoeHne nepeMeHHON ymax 3Ha4eHUs HYJIEBOTO
// anemenTa MaccuBa
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while(j<n-1)
{
// Ecnu ouepeHoe 3HaYCHHE 3JIeMEHTa MacCHBa OOJIbIIIe 3HAUCHUS
// mepeMeHHON ymax, TO MPHCBaUBaeM MEPEMEHHO ymax 3HaueHHe
// 3TOTO >IEMEHTa MacCHBa
if(y[j+1]>ymax) ymax=y[j+1];
jt++; // YBenuuenue cueTynka MUKIa
H
// HaxoxieHe MUHUMaJIbHOW KOOPAMHATBI TOYKH rpaduKa 1o 0cH ox
j=0; // TIpucBoeHNE HAYAJILHOTO 3HAUCHHS IEPEMEHHOMN CUETUUKY [HKIIa
xmin=x[j]; // TIpucBoeHNEe nepeMeHHOIT Xmin 3HaUeHHs HYJIEBOTO
// aIeMeHTa MaccuBa
while(j<n-1)
{
// Ecnu ouepenHoe 3HaYCHHE 3JIEMEHTa MacCHBa OOJIbIIIe 3HAUCHUS
// mepeMeHHOM Xmin, TO MPUCBANBAEM IIEPEMEHHON Xmin 3HaYeHHe
// 3TOTO >IEMEHTa MacCHBa
if(x[j+1]<xmin) xmin=x[j+1];
jt++; // YBenuuenue cueTynka MUKIa
H
// HaxosxieHne MHHUMalIbHOH KOOPIMHATHI TOUKHU rpaduka 1o oCH oy
j=0; // TIpucBoeHNE HAYAJILHOTO 3HAUCHHS IEPEMEHHON CUETUUKY [IHKIIa
ymin=y[j]; / [IpucBoeHHe epeMeHHO# ymin 3Ha4eHHS HYJIEBOTO
// aIeMeHTa MaccuBa
while(j<n-1)
{
// Ecnn ouepenHoe 3HaYCHHE 3JIEMEHTa MacCHBa OOJIbIIIe 3HAUCHUS
// mepeMeHHOH ymin, To IpHCcBauBaeM IIEPEMEHHON ymin 3HaUCHHE
// 3TOTO >IEMEHTa MacCHBa
if(y[j+1]<ymin) ymin=y[j+1];
jt++; // YBenuuenue cueTynka MUKIa
H
// B ciyuae eciu rpad MK He nepecekaeT COOTBETCTBYIOLIYIO OCb,
// MaKCUMaJIbHbIC 1 MUHHMAJIbHbIC 3HAYEHUS] KOOPAHHAT GepyTes
// HEMOCPEICTBEHHO HA KOOPIMHATHBIX OCAX
if(xmax<=0) xmax=0; // Eciu rpaduk nexxur neee ocu abenuce
if(xmin>=0) xmin=0; // Eciu rpaduk nexur npasee ocu adbcuuce
if(ymax<=0) ymax=0; // Eciut rpa)uK JIeXKUT HIDKE OCH OpJIHHAT
if(ymin>=0) ymin=0; // Ecau rpauk jeuT BbILIE OCH OPIHHAT
// Haxoxnenue Macirada mo ocu abcuuce
mx=(int)((maxx-40)/(xmax+fabs(xmin)));
// HaxoxeHue Maciirada 1o ocH OpAWHAT
my=(int)((maxy-40)/(fabs(ymax-ymin)));
// BerurcneHne abCLyCChl TOYKN PACTIONOKEHUS OCH Oy Ha SKpaHe MOHHTOpA
x0=(int)(fabs(xmin)*mx-+20);
// HaxoxieHHe OpANHATBI TOYKH PACTIONOKEHHUS OCH OX Ha SKpaHe MOHUTOpA
y0=maxy-(int)(fabs(ymin)*my+20);
H

// OYHKIHUS TIOCTPOEHUS KOOPIMHATHOMN CEeTKH
void setka(void)

{

cleardevice(); // OuncTKa 3KpaHa B TpadHUECKOM PeIKUME
setbkcolor(0); // 'Y cTaHOBKa 4epHOTO 1BeTa (hoHa
setcolor(7); // ' YcTaHoBKa 1[BETa CHMBOJIOB

setlinestyle(1,0,0); / YcranoBka Tuma IMHAN

for(i=0;i<n;i++)

{

line(20,y0-y[i]*my,maxx-20,y0-y[i]*my); // [TocTpoeHue
line(x0+x[1]*mx,20,x0+x[1]*mx,maxy-20); // KOOpAUHATHOH CETKN
H

H
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// ®YHKIMSA TOCTPOCHHUS CHCTEMBI KOOPAHHAT
void systemcoord(void)
{
setcolor(2); // YcraHOBKa 3€NIE€HOTO 1IBETa CUMBOJIOB (OCel KOOPIHHAT)
setlinestyle(0,0,3); / YcranoBka THIa JTMHAN
settextstyle(1,0,1); / VcraHoBKa 1rabiaoHa BEIBOJUMOTO Ha 9KpaH TEKCTa
line(x0,20,x0,maxy-20); / [TocTpoenue ocu opIHHAT
line(x0,20,x0-5,30); / 3anaHue HampaBJIeHUs] OCH OPAUHAT
line(x0,20,x0+5,30);
setcolor(15); // YcranoBka 6e10T0 1BETa CHMBOJIOB
outtextxy(x0-20,0,"y"); // BeiBog Ha3BaHHS OCH
setcolor(2); / YcraHOBKa 3€JICHOTO I1[BETa CHMBOJIOB
line(20,y0,maxx-20,y0); // [TocTpoenue ocu aberycc
line(maxx-20,y0,maxx-40,y0-5); // 3ananue HanpasieHus
line(maxx-20,y0,maxx-40,y0+5); // ocu abcrucc
setcolor(15); // YcranoBka 6€10T0 1BETa CHMBOJIOB
outtextxy(maxx-25,y0+5,"X"); // BeiBox Ha3BaHUS ocu
settextstyle(0,0,0); / VcraHoBKa 11abI0Ha BEIBOJMMOTO Ha 9KpaH TEKCTa
// HaHeceHue 3Ha4YCHHUI KOOPIMHAT Ha OCh Oy
for(i=0;i<n;i++)
{
if(y[i]!=0) // Ecnu 3Ha4YeHHe OpANHATHI HE PAaBHO HYJIO, TO HAHOCHM
// ee 3HaYEHHE HA OCh, €CIIM 3HAYCHUE OP/MHATHI PAaBHO HYIIIO,
// TO HE UMEET CMBIC/Ia BEIBOJHTH €€, TaK KaK OHa
{ // 6yaeT BEIBOIUTCS KakK a0CIHCcca TOUKH MO OCH OCH 0X
setcolor(12); / YcTaHOBKA CBETJIO-KPACHOT'O 1IBETA CHMBOJIOB
circle(x0,y0-y[i]*my,2); / PucoBanue okpyXKHOCTH, Il 0003HAUEHHUS
// TOYKH Ha KOOPJUHATHOMN OCH
setcolor(11); / YcTaHOBKa CBETIIO-TOTyOOTO I{BETa CHMBOJIOB
convert(y[i]); / IlpeoGpa3zoBanue uncna u3 tuna float B Tvn char
outtextxy(x0-20,y0-y[i]*my,s); // BoiBos 3HaU€HNS OpAWHATHI TOUKH
h
H

// HaneceHue 3HaueHHI KOOPAMHAT Ha OChb OX

for(i=0;i<n;i++)
{
setcolor(12); / YcTaHOBKa CBETJIO-KPACHOTO IIBETA CHMBOJIOB
circle(x0+x[i]*mx,y0,2); / PucoBanue okpy»XHOCTH, 1Jisl 0003HAYCHUS

// TOYKM Ha KOOPIAWHATHOH OCH

setcolor(11); / YcTaHOBKa CBETIIO-TOIyOOTO 1IBETa CHMBOJIOB
convert(x[i]); / IIpeobpa3zoBanne yncna u3 Tuna float B Tvmn char
outtextxy(x0+x[i]*mx-10,y0+10,s); // BeiBox 3HaueHns aOCIMCCHI TOYKU
b

H

void grafic(void)

{

setcolor(14); // YcranoBka 6€10T0 1BETa CHMBOJIOB
setlinestyle(0,0,3); / YcranoBka mabiaoHa JIMHIH
for(i=0;i<n-1;i++)

{

% // PucoBanue rpaduka

= line(x[1]*mx+x0,y0-y[i]*my,x[i+1]*mx+x0,y0-y[i+1]*my);
h

getch();// 3agepxka M300paXKHUS SKpaHa 0 HAKATUS 000 KTaBHIIN
closegraph(); // 3axpsiTre rpadguueckoro pexmma
exit(1); / Berxon n3 mporpamMMsl

}

void main(void) // I'maBHast GpyHKIHS (OCHOBHOI OJIOK IIPOTpaMMBI)

{

fileinfo(); // Berancnenne komdecTBa TOUEK rpadyka, 3aMCaHHbIX B (aiine
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getmemory(); / PacupeneneHue MacCUBOB, COACPIKALINX 3HAYCHHUS KOOPANHAT
// Touek rpauka, B JMHAMUYIECKON MaMITH

readfile(); // Urenue xoopanHaT To4yek rpaduka u3 daiina

avtor(); // BerBog mHpOpManuu 06 aBTOpe TaHHOH MPOTPaMMEI

tablica(); // BeiBoJ TaOunuIbl ¢ KOOPAUHATAMU TOYEK rpaduka

init(); // Uannuanu3anus rpaduaeckoro pesxuma

masshtab(); // Onpenenenue macuraba mo ocsm

setka(); // IlocTpoeHne KOOPIUHATHON CETKH

systemcoord(); // IlocTpoeHune cucTeMbl KOOPAUHAT

grafic(); // [loctpoenue rpaduka GyHKINN

freememory(); // OcBoGoXeHHE TUHAMUYECKON MaMsITH, 3aHUIMaeMOH MacCUBaMH

Ilpumep nocmpoenus epagura na Iackane:

{ }

{laHHas mporpaMMa I03BOJSIET PACCUNTATh 3HAUCHUS (PYHKIINH B 3aJaHHOM }

{4ucne ToYek, Ha 3aJaHHOM MHTEpBaJie U MOCTPOUTH Tpaduk GyHKIHHU Ha}
{3TOM HHTEpBalie C aBTOMaTHYECKUM MAaCIITAOUPOBAHUEM BO BECh DKpaH.}

{ }

{* Baumanue! [Ipn Hanu4InK BEPTHKAIBHBIX aCUMITOT QPYHKIHH Ha *}

{* paccmaTpuBaecMOM HHTEpBaye IporpamMma He OyaeT paboraTh.*}

{ }
PROGRAM FUNCTION TAB_AND GRAPH;

uses GRAPH, CRT; {Ilogxmouenne 6nbanoTex GyHKIUHA U mpouexyp paboTsl ¢}

{rpadukoii u BBOAA-BEIBOJA }
{O0OBsBICHNE TEPEMEHHBIX |
var gd, gm, X, y, Xmax, xmin, x0, y0, mx, my : Integer;
a, b, ymax, ymin, dx, d, ¢, h : Real;
dl1 : String[5];
s : Char;
{3anmaercs GyHKIMA U1 NOCTPOCHUS TaOIUIbI U rpaduKa}
Function f(x:Real):Real;
begin
f = Sin(x*x)+Cos(x);
end; {Function f}
{B maHHO# mpouexype MPOU3BOIUTCS MOCTPOCHHE rpaduka yHKIIHH |
Procedure GraphFunc(a,b:real);

begin
gd := Detect; {nunuanu3anns rpadHuecKoro pexuma}
gm = 0; { ¢ aBTOMaTHYECKUM OIpeeIeHIeM }

InitGraph(gd,gm,'d:\bp\bgi'); {Tuna rpaduueckoro amanrtepa}
{Haxonurcsa macmtad mo ocu abCruce mx}
if Frac(a)<0 then xmin := Trunc(a)-1
else xmin := Trunc(a);
if Frac(b)>0 then xmax := Trunc(b)+1
else xmax := Trunc(b);
mx := Trunc(600/(xmax-xmin));

ymax := f(a);
ymin := f(a);
d:=a;

dx := (b-a)/600; {Illar u3MeHeHNsT apryMEHTa, COOTBETCTBYIOIINH OJTHOMY }
repeat {ITHKCeI0 U300pakeHNs Ha dKpaHe}
d:=d+dx;
if f(d) > ymax then ymax := f(d); {Ilorck MakcCHMaIbHOTO U MHUHIMAILHOTO }
if f(d) < ymin then ymin := f(d); {3nauenus pyHkun}
until d >=b;
{Haxoaurcs macmtad mo ocu OpAMHAT my}
if Frac(ymin)<0 then ymin := Trunc(ymin)-1
else ymin := Trunc(ymin);
if Frac(ymax)>0 then ymax := Trunc(ymax)+1
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else ymax := Trunc(ymax);
my := Trunc(440/(ymax-ymin));
if ymax*ymin <= 0 then
begin { Haxogutcs mammHHAast opauHaTa ocu abcuuce y0}
y0 := 460+Trunc(ymin)*my;
Line(10,y0,620,y0); {CtpouTcst ock abcurcc U 3a7aeTcs ee HalpaBIeHHE |
Line(615,y0+5,620,y0);
Line(615,y0-5,620,y0);
end;
if (ymax*ymin>0) and (ymax>0)
then y0 := 460+Trunc(ymin)*my;
if (ymax*ymin>0) and (ymax<0)
then y0 := 20-Round(ymax*my);
if xmax*xmin <= ( then
begin{ Haxoaurcs MamuHHas abcuucca ocu OpAUHAT }
x0 := 20-xmin*mx;
Line (x0,20,x0,460);{ Ecnu rpaduk nepecekaetr ocb OpAMHAT, }
Line (x0-5,25,x0,20); { oHa cTpoHTCS U 3a/1a€TCs €€ HANpaBIeHUE }
Line (x0+5,25,x0,20);
end;
SetLineStyle(CenterLn,0,NormWidth); {YcranaBnuBaercs cTHUIb JTUHHIH }
x := 20; {HaxoanTcs HayanpHas MallMHHas abciucca Al TOCTPOCHHS KOOPANHATHOW CETKH }
d := xmin; {YcraHaBnuBaeTcs HavyaJbHOE 3HaYCHHE apTyMEHTa, }
{BBIBOAMMOTO IO OCH aOCIUCC}
If (y0>20) and (y0<460) then gd := y0 else gd := 460;
repeat
SetColor(2); {YcranaBnuBaercs I[BET CHMBOJIOB }
if d=0 then SetColor(15); {B ciydae coBmageHus IUHIHN MacImTada ¢ OChIO }
{abcuucc ycTaHaBIMBaEM I[BET KOOPAWHATHON JMHUU COBIAJAIOIIUM C OCBIO }
Line(x,20,x,460); {CtpounTcs macmTab mo ocu abcrucc}
Str(d:3:0,d1); {IIpousBoaut npeobpa3oBanue nepeMeHHbx u3 Tuna Real B Char}
SetColor(15);
OutTextXY(x-5,gd+5,d1); {BoiBoasTCs 3HaYeHHUs apryMeHTa 1o ocu abcuucc}
d:=d+1;
X = X+mx;
until x > 630;
{YcranaBnuBaercs HayaibHOE 3HaUeHUE (DYHKIIMH, BEIBOJUMOH 11O OCH OPJAMHAT }
d := ymin;
y :=460; { HaxonmuTcs HavaibpHas MalIMHHAS }
{ opanHaTa A TOCTPOCHHUS KOOPAWHATHOW CETKH }
If (x0>20) and (x0<460) then gd:=x0 else gd := 20;
repeat
SetColor(2);
if d=0 then SetColor(15);
Line(10,y,620,y); { Ctpourcs mMacmrad o ocu OpAMHAT }
Str(d:3:0,d1);
SetColor(15);
OutTextXY(gd-5,y-10,d1);
y = y-my;
d:=d+1;
until y<15;
{Ilonck HaYaTbHOW MAIIUHHOHN a0CIHCCHI ISl TOCTPOCHUS I'paduka}
if (a<0) and (Frac(a)<>0) then x := Round((1+Frac(a))*mx)+20;
if Frac(a)=0 then x := 20;
if (a>=0) and (Frac(a)<>0) then x := Round(Frac(a)*mx)+20;
d :=dx;
MoveTo(Trunc(mx*dx)+x,y0-(Trunc(f(a)*my))); {Ilozunnonuposanue Kypcopa}
SetLineStyle(SolidLn,0,NormWidth);
repeat {ITocTpoenue rpaduka GyHKUNU HA 3aJaHHOM HHTEpBae}
LineTo(Trunc(mx*dx)+x,y0-Trunc(f(a)*my));
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dx := dx+d;
a = atd;
until a>b;
OutTextXY (20, 470, '/l BEIX0O/a U3 IPOTPaMMBI HAXKMHTE TIOOYIO KITaBHIY.');
ReadKey; { 3agepxka skpaHa }
CloseGraph; { 3akpsiTHe rpadgudeckoro pexunma }
end; {Procedure GraphFunc}

begin {OcHOBHOH 0JOK MpOrpaMMsl }
ClrScr; {OumcTka 5kpaHa B TEKCTOBOM pEXHMe }
WriteLn('Cocrasurens [lomskos .I'., KT®, rp. P-11");
WriteLn('BBeanTe rpanunst naTEpBana');
Read(a,b); {BBoasTcs rpaHuIsl HHTEpBaja}
if b<a then {B ciryuae, ecnmu HaualbHOE 3HAYCHUE apTYMEHTA }
begin {mpeBOCXOAUT KOHEYHOE, TO MEHIEM MX MECTaMH }
d:=b;b:=a;a:=d;

end;
WriteLn('BBennTe xonnuectBo pa3dueHuit');
Read(d); {BBoauTcs 4ucio mpoMexyTKOB pa3OueHus] HHTepBana}
h:=(b-a)/d; {PaccuuTsiBaeTcs mIar U3MEHEHH apTyMEHTa JJIS 3aMOJTHEHUS TaOIUIIB }
WriteLn('ILar pasen:',h:3:3);
{BpIBoauTCS TabiauLa 3HaueHUH (HYHKIMH, COOTBETCTBYIOUIMX 3HAYCHUSAM apryMeHTa, }
{M3MeHsIouIerocs ¢ BBIYMCICHHBIM BBIIIE [IATOM, U HOMEP TOYKH pa30ueHus |
WriteLn(' T T -";
WriteLn(l | 1 1)

GotoXY(2,WhereY-1); {IIpon3BoanTcst aBTOMaTH4IECKast axpecarys Kypcopa}

Write('Homep Touku'); {B Hauaso Kaxkoi rpadbl TaONHIb! TSI IEYaTH TEKCTa}
GotoXY(16,WhereY);
Write('3nau4. aprym.");
GotoXY(34,WhereY);
Write('3nau. GyHkuun');
GotoXY(1,WhereY+1);
y:= WhereY+1;
c=1;
d:=a;
repeat
WriteLn('+ + + +;
Write( | | 1"
GotoXY(4,y); {IIpou3BoanTcs aBTOMaTH4ecKas ajgpecanus Kypcopa}

Write(c:3:0); { B kaxayro rpady TaGIHIBI I IEYaTH COOTBETCTBYIOMIETO }
GotoXY(16,y); { uucneHHOTO 3HAYCHHS }
Write(d:3:4);
GotoXY(34,y);
Write(f(d):3:5);
GotoXY(1,y+1);
d :=d+h;
y =yt
c:=ctl;
until d >= b+h;
WriteLn('L + + );

{ BeiBoguTcs 3ampoc Ha mocTpoeHue rpaduka GyHkoun }

WriteLn('Ctpouts nu rpadux ¢pynknuu Ha 3aganHoM npomexyTtke? (Y/N)');
s := ReadKey; {CunTsiBaeTcsi BBOAMMBIH C KJIaBHATyphl CHMBOJI }
if s in ['y",'Y'] then
begin
if a=b then {[IpoBepka BO3MOXHOCTH OCTPOCHUS I'paduka}
begin
WriteLn (' [Toctpoenue rpaduka HEBO3MOXKHO ');
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WriteLn (" Haxmure nro6yto kinasumy ');
ReadKey; {BbIxoa U3 nmporpamMMsl Ipu}
Halt(1); {HaxxaTtuu m1000¥ KIaBHUIIHN }
end
else GraphFunc(a,b); {BsI3bIBaeTcs mpouenypa nocrpoenus rpaduxa GpyHKIun

end;
end.
Ykazarteaun u pacupeneidenne mamaruy B CU u MMackaue

YKA3ATEJIN B Cn

Bce paccMoTpeHHBIE THNBI JAaHHBIX COJEpXKAT HEIOCPEJCTBEHHO IaHHBIE. Ykazamens CONEPXKHUT JAPYroH THI
nHpOpMaLUKN — ajpec. Ykazamens — 3TO NEpPEMEHHAs, COJEpKalas aapec MaMsaTH, TJe Kakue JM00 TaHHBIE MOMEIIAI0TC.
Jlpyrumu cioBaMH, OH yKa3bIBaeT HA JaHHbBIE, KaK aJpecHas KHUTA WIIH OTJIaBJICHUE.

CumBou omepanuu * UCIONB3yeTcs A 3aaHus yKa3aTens Ha 00bekT. Harmpumep, paccMOTpHM ciieayroliee OnucaHue:

E int *x;

€ro ciegyeT NMOHMMATh, KaK "X ABISAETCSA yKazaTelieM Ha meinoe". Ykazaresnp Ha THUI void COBMECTHUM C JIOOBIM yKazaTeleM.

BORLAMD

TI03TOMY MOHO NPOU3BOIUTH CIEYIONlee MPUCBAUBAHUE, HANPUMED:
void *x;
int *y;
y=X;

B 06H_IeM cirydae OIMUCHIBACTCA TakK: mun *

nepemeHHas_yKazamenb, Takas 3alHCh O03HAYaeT, 4YTO
NepeMeHHas_yKa3aTellb A814emcs ykasamenem Ha mun.

JlBymMs HauboJjiee BaKHBIMU OIEpPALMSIMH, CBA3aHHBIMH C yKas3aTeleM, SBISIOTCI onepayuu obpawjerus no aopecy *
(uHOTIA HA3BIBAaeTCA ONepalueil CHATUSA CCBUIKH) U onepayus onpedenenus aopeca &.

Omepauust obparieHus 1Mo aapecy * CIyXUT A HPUCBAWBAHHS MM CYMTHIBAHHS 3HAYCHUS MEPEMEHHOIl, pa3MeleHHON
Mo aJpecy NepeMeHHas _yKa3aTelb, NMPH MOMOIIM JIEBO-ONPEJIEIICHHOTO BbIpAXEHHs * mepeMeHHas_ykasaTenb. Hampumep,
*ptr_var=value;

Omnepanust ompeneneHus aapeca & BO3BpamlaeT ajapec NaMaTH cBoero onepasaa. OmnepaHaoM JOKHA OBITH
nepeMeHHas. BBIMOTHIETCS CeAyIOINM 00pa3om:

anpec=& nepeMeHHas;

IJie agpec — 3TO COOTBETCTBYIOIIEE JIEBO-OMpPEAETICHHOE BHIpaXKEHHE, KylJa MOMEN[aeTcs aipec, a MepeMEeHHas — HMS
NIepEeMEHHO, OTpeIeNIeHHO BbIlIe B MporpaMMe. Pa3mep BO3BpaliaeMoro ajpeca 3aBUCHT OT MOJICNH MaMATH.

TIpucBoenne *x=16 o3HavaeT, 4yTO IO ajpecy, 3ajaBaeMOMy B X, HoMmemiaercs 3HaueHue 16. 3xech omepanus *
HCIIOJIb3yeTCa KaK oOpalleHue 1o agpecy (CHATHE CCBUIKHM).

TIpu paboTe ¢ ykazareslsiMH MX HEOOXOIMMO pasMellaTh B JUHAMHYECKOi mamsaTH (Kyde). DTO JeslaeTcsi MpH MOMOIIH
¢bynknuii 6ubnuorexu <alloc.h> nanpumep:
#include<alloc.h>
main()
{int *x;

x=(int *) malloc (sizeof(int)); // pa3menieHHe B MaMsaTH

BORLAMWD

free(x); //0ocBOOOXIeHIE TAMATH

}
YKA3ATEJHU B MACKAJE
OOBIYHO yKa3aTesb YKa3blBaeT HA JaHHBIC OMpPENeIEHHOr0 THIA. PACCMOTPHUM CIeIyIONIHi puMep:
type
% o* Buffer = string[255];
59 BufPtr = "Buffer;
var
Bufl: Buffer;
Buf2: BufPtr;

Tun nanusix Buffer ompenenen, kak ctpokoBas nepeMeHHas pa3mMepoM 255 Gaiit, B To xe Bpems: BufPtr — ykaszarens Ha
Buffer. [lepemennas Bufl umeer Tunm Buffer u 3anumaer (255+1) Gaiit mamsatu. Ilepemennas Buf2 nmeer tun BufPtr, ato 32-
O6uTOBBIN azpec U 3aHUMaeT 4 OaliTa TaMATH.
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Kyna ykaseiBaer Buf2? B nanublit MomeHnT Hukyna. [Ipexae uem ucnonb3oBath BufPtr, Heo6xoauMo 3ape3epBupoBaTh
(pacmpenenuTh) NamMaTh U 3alIOMHUTH ee ajapec B Buf2, nucnonssys npouenypy New:

New(Buf2);

ITockonpky Buf2 ykaspiBaet Ha T Buffer, To 3ToT omeparop BeIETUT B maMsTH 256-0aiiToBelil Oydep u ero agpec
nomecTut B Buf2.

Kak ucnonb3oBate Buf2 u nanHble, Ha KoTopble OH ykaspiBaeT? C momomuibio omepatopa ”. Hampumep, HeoOXoaumMo
nomectuTs cTpoky u B Bufl u B Gydep, Ha KoTOpHIH yka3biBaeT Bufl:

Bufl:

Buf2”: = 'Ora cTpoka nomemaercs no ykasarento Buf2';

OtmernM pasnuune Mexay Buf2 u Buf2*: Buf2 o3nauaer 4-6aiiToBylo nmepeMeHHyI0 ykazarens; Buf2® — 256-6aiftoByro
CTPOKOBYIO IEPEMEHHYI0, aapec KoTopoil B Buf2.

'DTa cTpoka momMeniaetcs B Bufl';

OcBobomuTh mHaMATh, Ha KOTOpYyIO YyKasbiBaeT Buf2 MoxnO, ucmone3ys mnpouenypy Dispose. DTta mpomenypa
0CBOOOXAaeT MaMsITh.
Tlocne Toro, kak mpu momoinu Dispose 0cBOOOXAEHa MaMsTh, CIeIyeT NMPHCBOMTH yKa3aTeldr 3HadeHue nil, T.e.
yKa3aTelb HU Ha 4TO HE yKa3bIBaeT:
Dispose(Buf2);
Buf2 := nil;
3amernm, 4TO 3HaUeHHUE nil mpucBamBaercs ykazaremto Buf2, a me Buf2”.

AJPECHBIE OINEPATOPBI
B Ilackane monmepkKMBalOTCS IBa CIIENUAIBHBIX OINEpaTopa Haja agpecaMH: BEIUHCIEHHE ajgpeca (@) W omepaTop

KOCBEHHOU cchutKU ().

OmnepaTop (@ BO3BpamiaeT aapec 3aZaHHOM NMepeMeHHOW; ecnM Sum mepeMeHHas IeJoro Thha, To (@Sum — aapec B
aMATH 3TOH IEPEMEHHOM.
Amnanorngso, ecnu ChrPtr — sto ykazarens Ha tun Char, To ChrPtr® — 310 cumBon, Ha KOTOpEIH yka3zeBaeT ChrPtr”.
Kapra mamaru B ITackauae

Kapra namsatu B Ilackane umeer caeayromuii Buja (puc. 12)

Bepxussa rpanuna namsatu DOS

HeapEnd cBO0OO/IHAs TAMATh
HeapPtr >
Kyda (pacTer BBEpX
HeapOrg > y1a (p px) »OvrHeapEnd
oBepJIeiiHbIi Oyde
p ydep » QvrHeaporg
cTeK (pacTeT BHU3
SSeg:SPtr > (p )
cBOOOHBII cTEK
SSeg:0000 . a
rio0anbHbIC IepeMEeHHBIC
THUNHPOBAHHBIEC KOHCTAHTBI
DSeg:0000 . P
KOJIOBBIH CErMEHT MOAYJs System
KOJOBBII CETMEHT MEPBOTO MO IYJIst
KOJOBBIH CErMEHT APYTHX MOAYyJICH coxepxat obpas
.EXE ¢aiina
KOJOBBIH CETMEHT MOCJIEIHET0 MOJYJIs
KOJOBBIH CETMEHT TWIAaBHOW MPOTPaMMBbL
neped UK cerMeHTa Nporpam Ml
(PSP)
PrefixSeg >

Huxnuas rpanuna namsatu DOS
Puc. 12 Pacnpenenenue namsitu ans nporpaMmmsl Ha Ilackanb
IIpeduxc cermenta mporpammsl (Program Segment Prefix — PSP) — »To 256-Tm GaiitoBas o06macTs,
cosnaBaemas DOS npu 3arpyske nporpammsel. Anpec cermenTta PSP xpanutcs B nepemennoit PrefixSeg. Kaxnbrit
MOIyJNb (W TJIaBHAsS TpoTrpaMMa M KaXIbIH MOIYJIb) HMEET CBOM KOMOBBIM cerMeHT. [aBHas mporpamma
3aHUMAeT TEPBBIA KOJOBBI CETMEHT; KOJIOBBIC CETMCHTBI, KOTOpPBIC CICIYIOT 3a HUM, 3aHMMArOT MOIyaud (B
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nopsiiKe, 00paTHOM TOMY, KaK OHH CIEJIOBald B ONEpPaTOpe Uses), M MOCIEAHHH KOJOBBIH CErMEHT 3aHUMAaeT
OMOMMOTEKa BPEMCHH BBIMONHCHHS (MOIyNb System). PasMep 0JHOTO KOJAOBOTO CETMEHTA HE MOXET MPEBHIIIATH
64 K, HO 00muii pazMep KoJa OrpaHWYCH TOJBKO UMEIONEHcs MaMAThIO.

CerMeHT JaHHBHX

MaxkcuMansHBIH pa3Mep cerMeHTa AaHHBIX paBeH 65 520 Oaiit. [Ipm KOMIIOHOBKE NpOTpaMMbI (YTO
ABTOMAaTHYCCKH OCYIICCTBISCTCS B KOHIIC KOMIWISAIUU MPOrpaMMbl) II00aIbHBIC MEPEMCHHBIE BCEX MOIYJCH,
UCIOJB3YEMBIX MPOrpaMMOi, a TakKe COOCTBEHHbIC TJ00albHBIE MEPEMEHHbIE HPOrPaMMBbI Pa3MEINaAlOTCs B
CEerMCHTE JaHHBIX.

Ecnu nmns rmoGanbHBIX TIepeMEHHBIX Tpedyercs Ooinee 65 520 GailT, TO ciemyeT pacmnpeneiauTb OOJbIIHE
CTPYKTYPHI B BUJC TUHAMUYCCKHUX MEPECMCHHBIX.

CerMeHnT cTeKa

Pa3mep cerMeHTa CTeKa yCTaHABIMBACTCS C MOMOIIBIO JUPEKTUBB KoMmuasiTopa {$M} u nexuT B npeaenax
ot 1024 no 65 520 6aiit. [To ymonmyaHuro pa3mep creka paBeH 16 384 Gair.

Ilpu kaxnmo¥ akTuBU3anuu (BBI30BE) MPOLEAYPHl WIM (PYHKIUU B CTEK MOMEIIACTCS HAOOp JOKAIbHBIX
nepeMeHHbIX. [lpn 3aBepimeHNn pabOTH MaMsATh, 3aHMMaeMas JOKaJIbHBIMH IIEPEeMEHHBIMH, O0CBOOOXIaeTcs. B
M000 MOMCHT BBIMOJHCHUS MPOTpaMMBI OOMIMI pa3Mep JIOKAJIBHBIX MEPEMECHHBIX B aKTUBHBIX IMPOIEAypax U
(yHKIHAX HE JOJDKEH MPEeBHIIIATh pa3Mepa CerMEHTa CTeKa.

HupextuBa kommuiustopa {$S} wucnonb3yercss mjasi NPOBEJACHUS MPOBEPOK IMEPEMONHEHHS CTEKa B
nporpamMmMe. B coctosuu {$S+}, npuHATOM 1O yMOJYaHHUIO, TEHEPUPYETCS KO, OCYLISCTBISIOUINI MPOBEPKY
NEepPEnoHEHUsS] CTeKa B Havyaie KaxJod mpoueaypsl wid ¢yHkuumd. B coctosuum {$S-} Takue mpoBepku He
npoBoaarcs. [lepemonHeHne cTeka MOXKET BBI3BATh aBapUiiHOE 3aBepHIeHHE pPabOTHl CHCTEMBI, IOATOMY HE
cllelyeT OTMEHSTh IPOBEPKH CTEKa, €CIM HET aOCOJIOTHOW YBEPEHHOCTH B TOM, 4YTO IEPEHOJHEHHS HE
MIPOU30UAET.

CermeHT naHHbIX (azpecyemblii uepe3 DS) coamepxur Bce rinobalbHble NEpeMEHHBIE, M 3aTEM BCE
THMA3UPOBaHHBIE KOHCTAHTH. Pernctp DS HuKoOrjga He M3MEHSETCS BO BpeMs BBHINIOJIHEHHUS MpoTrpaMMEl. Pasmep
CEerMeHTa JaHHBIX HEe MOXeT ImpeBblmars 64 K.

IIpu 3amycke mporpaMMBbl perHCTp cermeHTa cTeka (SS) m ykaszatenb creka (SP) ycranaesmuBaroTcst Tak, uto SS:SP
yKa3blBaeT Ha MEepBEIH OalT mocie cerMeHTa creka. Peructp SS HEKOraa He H3MEHSIETCS BO BPEeMs BBHIIIOJIHEHUS IIPOTPaMMEI,
a SP MoXeT mepeABUraThCs BHM3, IOKA HE JOCTHI'HET KOHIA CerMEeHTa. Pa3Mep CTEKOBOTO CerMEHTa He MOXET IPEeBBIIIATDH
64 K; pasmep no ymondauuio — 16 K, oH MoxeT GbITh H3MEHEH TUPEKTHBON KoMmmuisiTopa {$SM}.

Bybep oBepieeB wucnonb3yercs CcTaHAapTHeIM Moayiaem Overlay s XpaHeHus oBepieitHoro xojna. Pasmep
oBepJieifHOro Gydepa Mo yMOJTYaHHIO COOTBETCTBYET pa3Mepy HauOOJbIIEro OBepies B MPOrpaMMe; €CNU B IPOTpaMMe HEeT
oBepieeB, pa3mep Oydepa osepieeB paBen 0. Pasmep Oydepa oBepieeB MoOXeT ObITh yBEIHYEH C IMOMOIIBIO BBI30Ba
nporpammel OvrSetBuf moxyns Overlay; B 3ToM ciydae pasMep KydH COOTBETCTBEHHO YMEHBIIAeTCs, CMEI[EHHEM BBEpX
HeapOrg.

Kyua XpaHHT ITUHAMHYECKHE IIEPEMEHHBIC, T.C. MEPEMEHHbIC, PACIpe/eIeHHbIe Yepe3 BBI30B CTaHJAPTHBIX MPOLELYp
New n GetMem. Ky4a 3aHMMaeT BCIO MM 4acThb CBOOOJHOW MaMsTH, OcTaBIIeiica Mocie 3arpy3ku nporpammbl. PakTuuecku
pasmep Ky4dH 3aBUCHT OT MHUHHMAJBHOT'O M MaKCHMAJIbHOI'O 3HAYCHUI Ky4H, KOTOPbIE MOTYT OBITh YCTAHOBICHBI TUPEKTHBOM
KOMIIUJIATOpa $M Pagmep Ky4Yu HUKOI'Zla HE 6ylleT MEHBIIE MUHUMAJIBHOTO 3HAYEHUS U HE NMPEBLICUT MAaKCUMAJIBHOTIO. Ecaun
B CHCTEME HET MaMsATH PaBHOTO MHHHMAalbHOMY 3HA4EHHIO, IPOrpaMMa He OyJeT BBIMOJHATHCS. MUHHMalbHOE 3HAYCHHUE
Ky4M 1O yMmoiuaHuio paBHo 0 Oaiit, MmakcumanbHoe — 640 K; 3To 03Ha4aeT, 4TO MO YMOIYaHUIO Kyda OyJIeT 3aHUMAaTh BCIO
OCTaBIIYIOCS TaMSATh.

VnpaBieHue Kydeil OCyNIECTBISICT MOHHUTOP Ky4H (KOTOPBIH SBJISETCS YacThio OMOTHMOTEKH BPEMEHHU BBIIOJTHEHHS
Turbo Pascal).

MOHUTOP KYUH

Kyua nMeer cTekoByr0 CTpPYKTypy, pacTyllyl0 OT HHUXKHHMX aJpecoB NMaMATH B cerMeHTe Kydd. HuxkHss rpaHuna Kydu
XpaHuTca B nepeMeHHod HeapOrg, a BepIIMHa Ky4yd, COOTBETCTBYIOIas HUXKHEH I'paHulle cBOOOAHON MaMsATH, XpaHUTCA B
nepemenHoit HeapPtr. Kaxxasrit pa3, korja AuHaAMHUUYecKas IepeMeHHas pacrpepenserca B Kyde (depe3 New mmm GetMem),
MOHMTOP Kyuu mnepensuraer HeapPtr BeepX Ha pasMep 3TOH NIEpEMEHHOM, CTaBs JMHAMHUYECKHE IIEPEMEHHBIC OJHY 3a
JPYTOH.
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HeapPtr HOpmanu3yercs mocie Kaxaoil omepanuu, ycTaHaBiuMBas cMeleHue B aumamazone ot $0000 no $000F.
MakcuManbHbIH pasMep MepeMeHHO, KOTOPBI MOKeT OBITh pacmpeneneH B Kyde, paseH 65 519 Gaiir ($10 000 — $000F),
MOCKOJIbKY Ka)/1asi MepeMeHHasl JOJDKHA TOJTHOCThIO HAXOIUTHCS B OJTHOM CEIMEHTE.

OcBOoOOXKITEHHE MaAaMATH

JluHaMu4eckue NmepeMeHHbIe, XpaHaluecs B Kyde, YAAISI0TCsS OfAHUM U3 ABYX myteii: (1) uepe3 Dispose mnn FreeMem
(2) uepes Mark u Release. [Ipocreiimuii cnoco6 — 3to ¢ Mark u Release, ecnu ObLTH BBEITIOTHEHBI CIIEAYIONUE OTIEPATOPHI:

New(Ptrl);
New(Ptr2);
Mark(P);

New(Ptr3);
New(Ptr4);
New(Ptr5);

COCTOSIHHE Ky4H OyJqeT TakuM, Kak Ha puc. 13.

Pitrl > —~ Hioxusist

Ptr2 , conepxxmmoe Ptrl rpanma
TIaMSITH

Pt3 R conepskumoe Ptr2"

Ptrd conepxrmoe Ptr3”

PtS , cozepxumoe Ptrd”

HeapPtr —» conepxkumoe PtrSt Bepxsis
rpaHuIa

HeapEnd — TIaMATH

Puc. 13 OcBoboxaenne namsatu ¢ nomouiso Mark u Release

Omnepatop Mark(P) momeuaer coctosiHue Ky4u nepen pacmnpenencHueM Ptr3 (coxpanenuem tekymiero HeapPtr B P).
Ecinu BeimonHuTh oneparop Release(P), To cocTosiHME Ky4u CTaHeT Kak Ha puc. 14, apdexkTuBHO 0cBOOOXKAas BCe yKazaTel,
pacrpeeneHHbIe nociie Bb3oBa Mark.

PTRI HUKHAA
> coRepxumoe Pty  rpaHuna
Ptr2 HaMsATU
—
HeapPtr  [——eorepmemoePr2d  Bepxuss
HeapEnd rpaHHIa
aMsITn

Puc. 14 Pacnpenesnenue kyuu nocie BeinoiHenus Release(P)

Ilpumeuanue: Brmonnenue omepaTtopa Release(HeapOrg) momHOCTRIO oummaeT Bc0 Kydy, Hockonbky HeapOrg
yKa3blBaeT Ha HIDKHIOI IPAaHUILY KyuH.

Jns mporpaMM, KOTOpBIE OCBOOOXKZAIOT yKa3aTeNM B IOPSAKE, TOYHO OOpaTHOM MOPSAKY HX pacHpeeseHus,
npouenypst Mark u Release ouenb 3¢¢exTuBHb. OnHAaKo OONBIMIMHCTBO NPOrPaMM pacHpelelsioT M OCBOOOXKIAIOT
yKa3aTeNn CIIydaiHbIM 00pa3oM, dTo TpeOyeT Oojiee CIOXKHON TEXHHWKH YNPaBIECHUS, 3TO M PEATU3yeTCs MpOoIeTypaMH
Dispose u FreeMem. Otu npoueayps! HO3BOJISIOT HIPOrpaMMe 0CBOOOXAATh MI000H yka3zaTenb B 1000e BpeMs.

Kornma nuHammuueckas mepeMeHHas, KOTOpas He SBISETCS MOCIeAHel (BepXHei) B Kyde, 0CBOOOXKIAETCS C IOMOIIBIO
Dispose unu FreeMem, kyua craHoBuTCS (parMeHTHpOBaHHOH. Ecnm Oblia BbINOJIHEHA Ta K€ IMOCIENOBAaTEIbHOCTD
omneparopos, a 3areM Dispose(Ptr3) — B cepennHe Kyun mosBUTCA abIpka (puc 15).
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Ptrl Huxuss
comepxumoe Ptr1” rpannna
Ptr2 namsTH

comepxumoe Ptr2”

Ptr4

conepxumoe Ptr4”

Ptr5 BepxHsas
cogepxumoe Ptr5” rpanuua

HeapPtr naMsaTH

HeapEnd

Puc. 15 "[Ispka" B kyue

Ecnu ceituac BeimosHuTE New(Ptr3), To oH cHOBa 3aiiMeT Ty ke ob6macTe mamsaTdu. C Ipyroil cTOpPOHBI, BBHIIOJNHEHUE
Dispose(Ptr4) yBeanuut cBoOOIHBIN 6510K, TOcKonbKy Ptr3 u Ptr4 Geinn cocennumu 61okamu (puc. 16).

_’
Ptrl cozepxkumoe Ptrl” HukHsst
Ptr2 coaepxumoe Ptr2” rpaHuia
—» namMATHu
Ptr5 —> BepxHss
conepxxumoe Ptr5” rpaHuLa
HeapPtr — namsITH
HeapEnd—p

Puc. 16 VYBenuuenue cBo60aHOTO O10Ka
Haxkonen, Bemonnenue Dispose(Ptr5) Bo-mepBhIX co3pmacT eme Oonbmuii CBOOOIHBIA OJOK, a 3aTeM NEPEMECTHT
HeapPtr Bun3. Kpome Toro, aTor cBoOOHBIIl OJOK CONMBETCS CO CBOOOAHOI MaMATHIO Ky4H, TaK KaK MOCIECIHHH 3HaYaIIui
yKa3zaTens ceifuac — Ptr2 (puc. 17).

Ptrl Hwxnsis rpanuna
] conepxumoe Ptr1” [aMATH
Ptr2 conepxumoe Ptr2”
HeapPtr
- BepxHsis rpaHuia
HeapEnd TaMsAITH

Puc.17 VYnpanenue cBo6OgHOTO OJIOKA

Kyua ceiiyac B TakoM e COCTOSIHMH, Kak Oblia mocie BeimoiHeHus Release(P) (puc. 14). OnnHako, cBOGO HBIE OJOKH,
CO3/1aBaeMbIe U pa3pyllaeMbie B ITOM pPexuMe, PUKCHPOBAIUCH JUIS TOCIEYIOMETr0 UCTIOIb30BAHMUS.

CHnHMCOK CBOOOAHBIX OJMOKOB

Anpeca U pa3Mepsl CBOOOJTHBIX 0JIOKOB, co3maBaeMEIX Dispose m FreeMem, xpaHsTcs B crHcKe CBOOOIHBIX OJIOKOB,
KOTOPBII pacTeT cBepXy BHM3 OT BEpXHeW I'paHUIBI cerMeHTa Kyud. Korna pacmpenensercs JUHaMu4ecKas IepeMeHHas, TO
JI0 pa3MeIIeHHs ee B Kyde IPOBEPSETCS CIHCOK CBOOOMHBIX OiokoB. Ecim ecTs cBOOOIHEIN OJIOK MOAXOASAIIETO pasMepa
(pa3mep GoJbllle MM PaBEeH pa3Mepy pacHpe/essieMoro 0J0Ka), TO OH UCIOIb3yeTcs.

IIpumeuanne: Ilpomemypa Release Bcerga oummmaer CHHCOK CBOOOTHBIX OJIOKOB, YTO 3aCTaBISIET MOHHTOpP KydH
"3a0bITH" 0 BCeX CBOOOJHBIX OJIOKAaX, KOTOpBIE MOTIH OBITh HMXKE yka3arens kyuu. Ecnm Bel cmemmBaere Bbi3oBBl Mark u
Release ¢ BezoBamm Dispose u FreeMem, To Bbl JOMKHBEI OBITH YBEPEHBI, YTO TaKHX CBOOOJHBEIX OJIOKOB HE CYIIECTBYET.
[Tepemennas FreeList u3 Mmoayns System ykas3bIBaeT Ha HepBbIi CBOOOJHBIN OJIOK B Kyde. DTOT OJIOK COAEPIKUT yKa3aTellb Ha
CIenyomuid CBOOOJHBIN OJOK, KOTOPBIM COJEPXHUT YyKa3aTelb Ha cleAyroumuil cBoOomblii 610k u T.4. [locmemHuit
CBOOO/HBIA OJIOK COAEPKHUT yKa3aTeldb Ha BEpIIMHY Kydud (T.e. Ha IMOJIOKEHHe, ykaszpiBaeMoe HeapPtr). Eciam B cmucke
cBoOOHBIX O0KOB Het, FreeList paBaa HeapPtr.

@opmar nepsrix 8 OaiiT cBoOoHOTO Oi0Ka onpenenserca Tunom TFreeRec:

type
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PFreeRec = "TFreeRec;
TFreeRec = record
Next : PFreeRec;
Size : Pointer;
end;

[Toxe Next yka3plBaeT Ha CICIYyIOUIMH CBOOOMHBIA OJIOK, MIM Ha TO Xe MOjoXxeHue, yTo u HeapPtr, ecnmu Omox —
nocienHuit cBoboxHbe Gnok. ITome Size xpaHuT pasmep cBoOogHOro Onoka. 3HaueHme Size He — oObIYHOE 32-OmMTOBOE
3Ha4YeHHE; CKOpee 3TO HOPMaJIM30BaHHOE 3HAYCHHE yKa3aTels C YHUCIOM cBOOOAHBIX maparpados (16-6aiiToBBIX OJ0KOB) B
CTapuIieM cJI0Be U 4HciIoM cBOOGORHBIX 6alT (oT 0 mo 15) B mmammewm crnoBe. Crnenyromas ¢ynkmus BlockSize mpeobpasyer
3HaueHHe 1ois Size B HopManbHOe 3HaueHue Longlnt:

function BlockSize(Size: Pointer): Longint;
type
PtrRec = record Lo, Hi: Word; end;
begin
BlockSize := Longint(PtrRec(Size).Hi) * 16 +
PtrRec(Size).Lo;
end;

Y0066l rapaHTHPOBATH, YTO Beeraa Oyner mecto Juid TFreeRec B Hauane cBoOoHOTrO 610K, MOHUTOP Ky4YH OKPYIJISET
paszmep KAXKJOT'O 610ka, pacnpenensiemoro New nin GetMem no 8-6aiitoBoit rpanunsl. Tak mis 610okoB, pazmMepom B 1.8
GaiiT pacmpenensiercst 8 OallT, qus 0J0KOB, pazmepoMm 9 ... 16 pacmpexpensercs 16 GaiiT u T.n1. DTO MOXKET MOKa3aTbCs
PacTOYHUTEIbHBIM HCIOIb30BAaHHEM ITAMSATH M B JIEHCTBUTENBHOCTH OyAeT TaKMM, €CITH KaxJbli O1ok OymeT pasmepoMm B 1
GaiiT. OgHaKo, 0OBIYHO OJIOKM MMEIOT OOJBUIMH pa3Mep U OTHOCHUTEIbHbBIH pa3Mep HEHCIOIb3YeMOTO IIPOCTPAHCTBA HEBEIHK.
bomee TorOo, M 3TO OYEHb BaxHO, §-0aWTHBIN K03pPHUIHEHT TpaHYIMPOBAHHOCTH TapaHTHPYET, UTO paclpeielcHHe H
0CBOOOJKAEHHE CIydaHBbIX OJOKOB HEOOJIBIINX Pa3MEPOB, KaK, HAIPUMED, JUI CTPOK C NMEPEMEHHOU JUIMHON B MpOrpaMmax
00paboTku TekcTa, He OyaeT CHIBHO (parMeHTHpoBaTh Kydy. Hampumep, momyctum 50 -OalTHBIN OI0K pacmpenensercs H
0CBOOOYK/IAETCs, CTAHOBSICH JJEMEHTOM B CIIMCKE CBOOOIHBIX OJOKOB. DTOT 010K Oyaer okpyrieH mo 56 Oait (7*8) u
MOCIIe YNNI 3ampoc Ha pacrpenenenue ot 49 no 56 6aifT OyneT HOTHOCTHIO UCHOIB30BATh 3TOT OJOK, HE OCTABIAA OT 1 1O
7 GaliT cBOOOAHBIME, KOTOPBIE OyIyT pparMeHTUPOBATh Kyuy.

Ilepemennasn Heap Error

[Tepemennas HeapError mo3Bonser ycraHOBUTH (yHKIHIO 00pabOTKM OWIMOOK KydH, KOTOpas BbI3BIBAETCS, KOTJa
MOHHTOP Ky4H HEe MOXeT 00paboTaTh 3ampoc Ha pacupesenenue namiatu. HeapError yka3siBaer Ha (QyHKIHIO CO CIEAYIOMHUM
3aroJIOBKOM:

function HeapFunc(Size: Word): Integer; far;

JupektnBa KoMnuisiTopa far ycraHaBiIMBaeT IalbHIOK MOJENb BbI30Ba A GYHKINU 00paboTKH OMIHOOK.
Oyukiust 06paboTKH yCTaHABIMBAETCS PUCBAaMBAHKUEM ee ajapeca nepemennoit HeapError:

HeapError := @HeapFunc;

Oyuknus 06paboTkn ommbOK Kydn BbI3bIBaeTcs, korma New mian GetMem nHe MoryT obpabortarte 3ampoc. [Tapamerp
Size comepxuT pa3mep 610Ka, KOTOPBIH HE MOT OBITH pacmpeneseH U QYHKIUsI 00pabOTKH JOJKHA HOMBITATHCS OCBOOOANUTH
0JIOK pa3MepoM He MEHBIINUM 3TOTO.

B 3aBucumocTH ot pesynbrata QyHkius oOpadboTku Bo3spamaet 0, 1 niu 2. B ciyyae 0 Oyzxer HeMeAJIeHHO BO3HUKATh
omuOKa BpeMEHH BBIIIOJHEHHS B Imporpamme. B cirygae 1 BMecTo aBapumitHOTO 3aBepuieHHs mnporpaMMbel New mmn GetMem
BO3BpAIalOT yKa3zaTesb, paBHblil Nil. HakoHen, 2 03HayaeT ycrnex M MOBTOPSAET 3apOC Ha pacHpeneIeHUue NaMaTH (KOTOPbIH
MOJKET OIATH BBI3BaTh PYHKIHIO 00pabOTKH OMHUOOK).

CranpgaptHas (QyHKIUS 00pabOTKM OmMOOK Ky4M Bceraa Bosspamjaer 0, 4TO NPUBOJUT K aBapUHHOMY 3aBEpIICHHIO
nporpammsl, ecid New mnn GetMem He MOTYT OBITH BBITONHEHHI. [l MHOTHX NporpamMM OyaeT ynoOHa ciemyromas
¢byHKIM 00paboTKH OMIHOOK:

function HeapFunc(Size: Word): Integer; far;
begin

HeapFunc := 1
end;
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Korpa sra ¢pynknus ycranosiena, New u GetMem OyxyT Bo3Bpamars nil mpu HEBO3MOXHOCTH PacHpeeTUTh MaMsTh,
He IPUBOJA K aBapUITHOMY 3aBEPLIECHUIO MPOTPAMMBI.

IIpumeuanue. Be3oB ¢pyHKnnn 06paboTku omuOOK KydH ¢ mapameTpoM Size = 0 yka3bIBaeT, 9TO JUIS yJOBICTBOPCHHS
3ampoca Ha pachpejielieHHe MOHHUTOP Ky4dH paciiupui Kydy, nepensuras HeapPtr BBepx. DTo mpoucxoauT, Korja Het
CBOOO/IHBEIX OJIOKOB B CIUCKE CBOOOJHBIX OJOKOB, MM KOTJa BCE CBOOOTHBIC OJIOKM CIHIIKOM Majbl AN 3ampoca Ha
pacmpenenenue. BwizoB ¢ Size = 0 He yka3plBaeT Ha OIIHMOKY, IIOCKOJIBKY CYIIECTBYET JOCTaTOYHOE MECTO I
pacupeneneaus mexay HeapPtr m HeapEnd. Ckopee 3To yka3eiBaeT, 4YTO HEHCHOJIb30BaHHOE mpocTpancTBo HeapPtr 6buto
YMEHBIIEHO U MOHUTOP Ky4d UTHOPUPYET BO3BpallaeMOe 3HaUEHHE OT BBI30BOB 3TOTO THUIIA.

Pacnpenenenune nmamatru B CU

NAMSTh OJ TPOIPAMMBI HA TYPBO CH TPEBYETCS JJS YETBIPEX LEJEM: JJIsI
PASMEHNIEHUS EE ITIPOITPAMMHOI'O KOJA, AJs1 PASMEINEHUA JAHHBIX, AJ JTUHAMHUYECKOI'O
HUCIOJBb30BAHUA U JsA PE3EPBUPOBAHHUS KOMIWJISTOPOM HA BPEMS BbIIIOJHEHUSA
IIPOI'PAMMUBI (TABJL. 23).

23 PACHPEJEJIEHUA IAMATHU B TYPFO Cu

= Crex Kyua
g N § <« § e BekTopsl
E o S 2 o é mpephIBaHUI
= ™ =5 E o A <
= A o Z 5 o DOS
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CTapIlue ajxpeca NaMsATu MITaZIIINe agpeca maMsITH

O6nacTh maMATH MOJ KOJ NPOrpaMMbl B Ipoliecce paboThl OCTaeTcs HEM3MEHHOW. Henm3sMeHHOH ocTaeTcs W mamsTsb,
OTBOAMMAs TOJ cTaTHueckue naaHHple. OObeM NHaMATH AN Ky4dd 3aBHCUT OT TOTO, CKOJBKO MaMATH 3alpaliydBaeT
nporpaMMucT ¢ nomombio Gpynkuuii alloc u malloc.

PazMep HCIONB30BAHHOM IaMATH CTE€Ka M3MEHSETCS IPH aKTHBH3AIllMH aBTOMATHYECKHX (JIOKAaIbHBIX) HEPEMEHHBIX B
(GYHKIMAX, a TAKXKE 33 CUET TOTO, YTO IPHU BBI30BaX (YHKIMH B CTEK 3aHOCATCS MapaMeTpbl QyHKIHH.

MOAEIH NAMATH Cu

Kpoweunas: Bo Bce uerslpe peructpa cermeHtoB (CS, DS, SS u ES) 3anucsiBaerca oauH u TOT Xe anapec. [lox xox
IpOTpaMMBI, CTaTHYECKHE JaHHBbIE, IHHAMHUYECKH pa3MellaeMble JaHHBIE M cTek oTBoguTcs 64 K mamsatu. Takas momens
HajaraeT Ha 3aJady Cepbe3Hble OIPaHHUYCHUS M UCIOJIB3YETCs TOJBKO B TEX CIydasx, KOIJAa 0COOCHHO olnyniaercs aeuuut
HaMsTH.

[lepeMeHHBIE THNA YyKa3aTelb B TAaKOHl MOJENM MNaMATH 3aHUMAIOT TOJbKO 2 Oaifta (Onu3kue ykazaTeinu).
CrnenoBaTenbHO, TEPEMEHHBIE THIIA YKA3aTeNlb COAEPHKAT TOJBKO CMENICHHE BHYTPH (UKCHPOBAHHOTO CErMEHTA MaMSTH.

Manenvkaa: llox xox mnporpaMMbl OTBOIUTCA cerMeHT pasmepoMm 64 K. Crek, Kyda M cTaTH4YeCKHE JaHHBIE
pa3MemaloTcss B OJHOM cerMeHTe pasMmepoMm 64 K. Takas Mozens maMsaTH NMPUHUMAETCS MO YMOJNYAaHHIO U TOAXOIUT JUIS
MHOTI'UX MaJICHBKUX U CPEAHUX 3aJa4.

IlepemenHble THMa yka3aTedb B TakOW MaMATH 3aHMMAIOT TOoNbko 2 Oaifta (Gnmskume ykasatenn). CrenoBaTenbHO,
NEPpEMEHHBIC THUIIA YKA3aTEJIb COACPKAT CMEIICHUE BHYTPU q)HKCHpOBaHHOFO CErMEHTa NnNaMsTHu.

Cpeonssn: Pa3mep maMsTH MO KOJ NMPOrpaMMBbl orpanndeH 1 M6. OTo o3HadaeT, 4TO B KOJ[€ IPOTPaMMBI HCIIOIB3YIOTCS
nanekue ykazatenu. CTek, Kydya U CTaTHYECKUE JaHHBbIE, KaK U B Cllydae MaJEHbKOW MOJEIHN MaMATH, pa3MEIlaoTcsl BMECTe B
cerMeHTe maMaTH pasmepom 64 K. Takyio Mozmenb peKOMEHAyeTCs NMPUMEHATH NPH IPOTPAMMHPOBAHHU OYEHH OOIBIINX
IporpamMM, He UCTIOJIb3YIONINX 0OJIbIIOTO 00beMa JaHHBIX.

Js appecannn (yka3aHHsS) B KOJ€ IMPOTPaMMBI CIyXaT: HaleKhe yKa3aTeln (CerMEHT M CMEIIeHHne), 3aHnMmaromue 4
Oaiita.

Taxum oOpa3zom, Bce BEI30BBI (DyHKIHH BHINTONHSIOTCS KaK JajeKue BEI3OBHI, M BCE BO3BPATHl M3 (QYHKIMHA CUUTAIOTCS
nanexumu. Jlig anpecanuy JaHHBIX HCIOJIB3YIOTCA OMM3KHE yKa3zaTelu, 3aHuMaromue 2 Oaiita.

Komnaxmuas: Ilon xox nporpammsel otBoautcs 64 K. Ilon manneie orBogutcs 1 M6. O6beM CTaTHYECKHX JAaHHBIX
orpannuuBaercsa 64 K, a pasmep cTeka, Kak U AJs BCEX MoJienelt, He MOXKeT MpeBbIcUTh 64 K.

Taxast Momens MaMATH AOJDKHA NMPUMEHSATHCA NPH CO3JaHWHM MAJBIX M CPEJHUX MO pa3Mepy MpOorpaMM, TpeOyroIux
607b1I0T0 00BEMa CTATHYECKUX JTAaHHBIX.

Anpecanys BHYTPH IIPOTPaMMBI BEITTOIHSAETCS ¢ MOMOINBIO ONM3KUX yKa3aTenel (ux pa3mep 2 Oaiita).
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s agpecanyy TaHHBIX UCHOJB3YIOTCS YeThIpeXx0aiToBbIe JaleKnue yKa3aTelu.

bonvwasn: Pazmep maMatu moja Koj mporpammel orpanndeH 1 M6. Ilox cratmdeckue nanHeie otBoautes 64 K. Kyua
MOXeT 3aHMMaTh 10 1 M6 mamsatu. Takyio MoJenb MPUXOAUTCS UCIOIH30BaTh BO MHOTHX OOJIBIIMX 3a7adax.

Kax mporpamma, Tak W JaHHBIE aJpecylOTCs RaleKUMH yKa3aTelsMH, 3aHMMaromuMmu 4 Oaifta. B Gompmoit momenn
IaMATH HU OJHA OTJeNbHAas €AMHMIA JaHHBIX HE MOXeT Ipessmath 64 K.

Ocpomnas: AHanorndHa GOJIBIION MOJENN, HO CyMMAapHBIH 00beM CTaTHYECKUX JaHHBIX MOKET IpeBHmaTs 64 K.

OrpomMHas Mozeldb NMaMsiTH HE HpeAycMaTpUBAaeT OTPOMHBIX ykasaTened. Bcem ykazatensm B Typ6o CH moxHO
IPHUCBOUTH O€30MacHBIM ajgpec MaMATH — HyJNb IEJOTO THMA. ['apaHTHpyeTcs, YTO 3TOT aApec He COBMAJaeT HHU C OJHHM
aJgpecoM, YK€ HCIOJIb30BaHHBIM B cucteMe. Takoil agpec Has3bplBaeTCsl HYJIEBBIM aJpecOM M 4YacTO IPHUMEHSETCS Kak
OTPaHWYHUTENh B JHHAMUYECKUX CTPYKTYpax.

Beire Mbl paccMaTpHUBaliu CleyIOIIee OMHCAaHNUE:!

int *x;
*x=16;

o ajgpecy, 3alaBaéMOMY B X, 3aIHCBIBAETCS IHCIIO 16.

Komnuistop pesepBupyeT mHaMATh, HEOOXOMUMYIO Jull XpaHeHHs aznpeca (2 Oalita Ui MaJeHbKOH MOJEIH).
Komnmnsitop He oTBOIUT IBYX OalTOB IS pa3sMemIeHHs LEIOT0 YHCIa IO0 3TOMYy ajgpecy. Ecim mporpaMMHCT XkelaeT Imo
TAaKOMYy ajipecy MOMECTHTh LIeJI0€ 3Hau€HHE, TO OH JOJDKEH CaM M03a00THThCS O BBIICICHUH TPEOYyEeMOH AJIs 3TOTO MaMsTH.

HavanpHOe 3HadeHHe ajpeca X MOXET HE COOTBETCTBOBATH JAOIMYCTHMOMY aJpecy WIH ajipecy, M0 KOTOPOMY
’KelaTeIbHO Pa3sMECTUTH IleJoe Ynucio. bojee Toro, HauanbHBIH aapec, cojepKalluificss B X, MOXKET, K HECUaCThIO, COBMNAAATh
C agpecoM TaOuuIBl onmucaHWi (hailloB WM APYrod BaKHOH 4acThio omepanuoHHON cuctembl DOS. IlombiTka 3ammcath
IeJJ0e MO TAKOMY aJpecy MOKeT NPHUBECTH K TOMY, YTO OyAeT 3aTepra 4acTb ONEpPalMOHHOH cucTeMbl. K coxaneHwuio,
kommuisTop ¢ Typ6o CU unm mo6oit apyroit kommmsatop ¢ CH He cMoryT "oT/IOBUTE" OIINOKY TaKOTO POAA.

OTBETCTBEHHOCTD 3a HHUIIMAIN3ALHNIO yKa3aTeNnel MOJHOCTBIO JEKUT Ha MPOTPAMMUCTE.

McnpaBuTh Takylo CHTYaII0 MOXHO, MCIIOJNB30BaB OHY W3 (QYHKIHUI pacmpenelneHus maMatu — malloc, onncaHHoi B
alloc, ¢ moMomIbI0O KOTOPOH MOYKHO 3alPOCHTh MaMsTh U3 Ky4H, IJIs Lenoro 2 Oaiita.

OmnepaTop, BBIIOJHAIOIUN yKa3aHHbIE JEHCTBUA

x=(int *) malloc(sizeof (int));

JOJDKEH OBITH MOJCTAaBICH HETIOCPECTBEHHO Mepe]] oneparopom *x=16;

B mporpammy Takxke cieayeT mocTaBuTh ¢ mnomolubio include daiin alloc.h, coxepxamuit onucanue ¢GyHKUMN
JUHAMHAYIECKOTO pacHpe/eNIeH s TaMsTH.

B kawyecTBe aprymeHTta (QyHKIHMH AMHAMHYECKOTO pacrpejeieHus mamsaTd malloc 3amaercs yuciao OaiT, KoTopsle
cienyeT 3ape3epBHpoBaTh B kyde. DyHKOHMS Bcerma BO3BpallaeT yKaszaTelb Ha THI void, 1mMO3TOMy Tako# yka3aTenb
COBMECTUM C JIIOOBIM yKa3zaTejeM, KOTOPBIH MOXET BCTPETHTHCS B JICBOW 4acTH omepaTopa mpucBauBaHus. [I0CKOJbKY B
HallleM CIy4ae MBI XOTHM, 4ToObl (pyHKnHsa malloc Bbiana HaM ajgpec Ienoro (BEpHYTh B KaUeCTBE pe3yiIbTaTa yKa3aTeNb Ha
enoe), BOCHONb3yeMcs mpeoOpasoBanueM (int *) ams mepeBoia 3HAveHHWs, BbaaBaemoro ¢ynkumed malloc, B ampec,
JIeHCTBUTENBHO yKa3bIBAIONINH Ha I[EJI0e.

Ucnonb3oBanne ¢ynkuuu malloc mpecieayer aABe neiau. Bo-mepBbIX, NMEepeMEHHON yKas3aTelqio X IMPHCBaMBAETCs
3HaueHHE aJjpeca, KOTOPOe TapaHTHPOBAHHO HE COBIAJAET C aApecaMH, HCIOIb3yEeMBIMH CHCTeMOM. Bo-BTOpPHIX, B mamsTH,
OTBEIEHHOMU Uil Ky4H, BBIIENAIOTCA J1Ba 0aiiTa, B KOTOPBIX MOXHO Pa3MECTUTh L[eJIoe, U MOJy4YeHHBII afpec 3aHOCUTCS B X.

Ecnu B mamsTH 1mox Ky4y HET cBOOOZHOTO MecCTa JUIs pa3MeIIeHHs JBYX OaliTOB, TO B KadecTBe pe3ynbTaTa (pyHKIHH
malloc 6yzner Boinan aapec 0.

Bo MHOrmx cuTyamusx Ionp30BaTelb AODKEH MPOBEPATH, HE BhIAANa JTU (GYyHKOUSA B KadecTBe pe3ynbrar 0. [Tostomy
ynoOHO ucnonb30Bath onepatop malloc B cinenyromeit Gpopme:

If (( x=(int *) malloc( sizeof(int))) !=0)
{
/* GparmeHT mporpaMmsr*/
}
Curyanusi, BO3HHKAIOIMAs IIPH HCIIOIB30BaHNN omepanuu malloc.
X — aJpec namMsaTH

16

MNPOBJIEMBI, CBA3AHHBIE C YKA3SATEJISIMU U UX PASPEIIEHUE

Omnncanne mepeMeHHON yKasaTels B Telle TakoW (yHKIHH, KaK, HalpEMep, main, He MPUBOAUT HU K WHUIHATH3AINH
yKa3aTelns, HA K pe3epBHPOBAHUM B Ky4e MaMSITH AJIS 3HAYCHHUS.
CymecTBYIOT 4eThIpe criocoda 3a1aTh IepEeMEHHOI_yKa3aTelio OCMBICIIEHHOE HadallbHOE 3HaUYeHHE:
1. Omnucath ykazaTenb BHe Jr000# (QYHKIMH WK CHaOOUTH ero mpeamnucaHueM static. HauanbHbIM 3HaueHHEM
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aBigercs HyineBoW azapec mamsatu — 0. Ilepen Tem, Kak HauaTbh IIOJIB30BATBCS YKa3zaTelleM, CIEAyeT
3ape3epBUPOBATH MaMSATh I10]] 3HAUCHUE.

2. IlpucBouThH yKa3zaTemro aJpec MepeMeHHOMH.

3. [IlpucBouThp yKazaTem0 3HAYCHWE JAPYroro  ykasareds, K OTOMYy MOMEHTYy yXe  IpaBHIbHO
MHULMAIN3UPOBAaHHOMY.

4. Hcnonbs3oBaTh QYHKIUU pacupeneieHus MaMsITh, Takue, kak alloc u malloc.

[TepBblii cOCOO OCHOBBIBAETCS Ha BAXKHOM CBOWCTBE CTATHYECKHX IEPEMEHHBIX. Bce cTaTHuecKHe IepeMeHHbIe
MHUNHATH3UPYIOTCS 3HaYeHneM 0.

[TockOIbKY KOMIWJIATOP OTBOAMT NMAaMATh IOJ| NMEPEMEHHYI0 B MOMEHT €€ OIMCaHMsA, TO IPHCBAUBAHUE YKa3aTENio
ajipeca NepEeMEHHOI TapaHTHPYET, YTO HYXKHas NaMATh OTBeAeHa. Ilociie CHATHA CCBUIKM 3HaUYEHHUE yKa3aTels COBIAalaeT co
3HauYeHHEM MEepEeMEHHOH, aapec KOTOPOil OB IPUCBOCH yKa3aTelio.

Korna ykasaTento mpucBauBaeTcs 3Ha4€HHE JPYroro ykasareis, TO 3TO O3Ha4aeT, YTO OJHOMY M TOMY Xe ajapecy
MaMsITH MPUCBAUBAIOTCS pa3Hble UMeHa (MACHTU(GUKATOPHI 00EUX MEPEMEHHBIX yKa3zaTelei).

Ecnu 3HaueHWe, Ha KOTOpOE CCBUIAIOTCS JABa YyKas3aTens, OyJeT H3MEHEHO B ONepaTope HpPHUCBAMBaHUA C
HCIIOJIB30BAHHEM OJHOTO M3 YyKas3aTeneil, TO 3HaueHue, MOoJydyaemMoe C IMOMOIIBI0 JAPYroro ykasaTeins, Takxke Oyaer
M3MEHEHO. PaccMOTpeHHAs CUTyalMs Ha3bIBACTCS ABOWHBIM yKa3aTeJIEeM H MOXET NPUBECTH K CEPbE3HBIM NpoOIeMaM.

Cepbe3Has ONMacHOCTb BO3HUKAET, €clM (PYHKIHMS BO3BpAaIlaeT yKa3aTellb, SBISIONUIICS aJpecoM aBTOMAaTHYECKOH
(noxanbHOIT) MepeMeHHON. ABTOMaTHUYECKasl NEepeMEHHas onuchbiBaeTcs BHYTpH (QyHkiuu. [laMsATh mox Hee OTBOAMTCS B
MOMEHT aKTHUBH3alMK BbI30Ba (yHkumu. Ilpum BeIXoJe U3 (QYHKUMM NaMsITh s BCEX aBTOMATHUYECKHX IMEepEeMEHHBIX
ocBoboxaaercs. Ilo3ToMy BO3BpalleHHBI aapec MOXKeT OBITh IM03Xe MHCIOJIb30BaH CHCTEMOHM, W HHpopmanus,
cojepxamiascst M0 3TOMY aJpecy, MOXET O0Ka3aTbCsi 3aMEHEHHOW HoBOW wuHopmanuei. BbIXOog W3 OMHCAaHHOTO
MOJIOXKEHUS — HUKOTJa He BO3BpAlIaTh aJpeca aBTOMaTHYECKUX IePEMECHHBIX.

Eume oIMH MCTOYHMK OLIMOOK — HEOCBOOOXKJCHHE MaMsATH, 3aMpOLICHHOW paHee ¢ moMombio (yHkumii alloc n
malloc, koraa ykasarens yxe 6onbiue He HyxeH. CicreMa He criocoOHa aBTOMAaTHYeCKH 0CBOOOXKIATh MaMATh B Kyue.

Bo3Bpat (0ocBOOOXAEHNE) MaMATH B Kyde BhImosiHsAeT GpyHKuus free. B kauecTBe aprymenra ¢pyHnkuun free 3amaercs
yKa3aTelb, CChUIAIOIUIICS Ha 0CBOOOXKAAEMYIO MaMSTh.

U eme ogna omubKa — NpUCBaUBaHHE NIEPEMEHON_yKa3aTelto aJpecHOro 3Ha4eHUS HEeIMOCPEACTBEHHO.

Knaccoe mamsartu B CU

KAXKIAA NEPEMEHHASI W @®YHKIOUA, OIIMCAHHAA B HNPOITPAMME HA TYPBO CH,
NPUHAJJEXKHAT K KAKOMY-JIUEO KJIACCY IAMSITH. KJIACC HAMATHA NEPEMEHOM ONPEAEJISET
BPEMS EE CYIIECTBOBAHUSA U OBJIACTb BUJUMOCTM.

Knacc maMsaTu mepeMeHHOH 3ajxaeTcs JHOO MO0 PacHOJOXKEHHI0 €€ OMHCAaHUs, JUOO0 MPH MOMOIIU CHENHaIbHOTIO
cnenrdukaropa Kiacca MaMsATH, MOMENAeMOro mnepej oObIYHBIM onucanueM. Kiacc mamsaTH ans (GYHKUHH Bceraa
external, eciiM TOJNIBKO Iepe] ONMMcaHueM (YHKIUHU He CTOUT crenndukarop static.

Bce nepemennsie Typ6o CH MOKHO OTHECTH K OJJHOMY M3 CJIEIYIOIIHX KJIACCOB MaMsITH:

- automatic (aBToMaTHYeCKas, JOKaIbHAas);
- register (perucTponas);

- extern (BHeLIH:A);

- static (crarmueckas).

ABTOMATHYEeCKHE nmepeMeHHEBIE

ABTOMaTHYeCKHE IEPEMEHHbIE MOXHO ONHUCHIBATH SBHO, MCHONB3ys cnenudukarop kiacca mamsaTtu auto. Ho Takoif
cnoco0 omucaHus mpuMeHsiercs penko. OObIYHO yKa3aHHME Ha TO, YTO INEpEMEHHas SBJIAETCS aBTOMAaTHYECKOM, 3amaeTcs
HESBHO M CJIEAYET U3 MOJ0XKEHHs B IPOrpaMMe TOYKH ONMCaHUSA TaKOH IMepeMeHHOI.

[To yMmon4aHMIO TPUHMMAETCS, UYTO BCAKas IepEeMEHHas, ONUCAHHAas BHYTPM (QYHKIUM WIH BHYTPH OJIOKa,
OrpaHNYEHHOr0 (GUTYPHBIMU CKOOKaMH, M HE UMEIOIIas ABHOTO YKa3aHMs Ha KJIAacC MaMATH, OTHOCHTCA K KJIAacCy HaMsATH AT
aBTOMAaTHYECKHX MEPEMEHHBIX.

Tone BUIMMOCTH aBTOMATHYECKOH MepeMEeHHOI HauMHAeTCs OT TOYKU €€ ONUCAHUS U 3aKaHYMBAeTCs B KOHIIE 0JI0Ka, B
KOTOPOM NepeMeHHas onucaHa. JlocTyn K TaKMM MEPEMEHHBIM U3 BHEIIHEro 6J10Ka HEBO3MOXKEH.

IlamATh A7 aBTOMaTHYECKHX TEPEMEHHBIX OTBOJMTCS JAMHAMUYECKH BO BPEMs BBINOJHEHUS NPOTPaMMBbl IIPHU BXOJE B
0JI0K, B KOTOPOM OIIMCaHa COOTBETCTBYIOIAs NepeMeHHas. [Ipu BbIXxojge M3 OJOKa mamsATh, OTBEICHHAs IOJA BCE €ro
aBTOMAaTHYECKUE TepEeMEeHHbIE, aBTOMAaTH4eCKH 0cBoOOXkaaeTcsa. JlocTynm K aBTOMaTH4eCKOH MepeMEeHHON BO3MOKEH TOJIBKO
u3 0J0Ka, Iie IepeMeHHas ONUCaHa, TaK KaK 10 MOMEHTa BX0/a B OJIOK MepeMeHHas BooOIe He CyIecTByeT (T.e. 0] Hee He
OTBEJICHA TaMSATh).

CkansgpHble aBTOMAaTHYECKHE IEPEMEHHbIE NPH MX ONUCAHUU He OOHyistoTcd. Ilonb3oBaTenb JOJDKEH caM yKas3aThb
HayaJIbHOE 3HAY€HME AJIs TIEPEMEHHBIX B TOUKE UX ONMHUCAHUS.
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PerucTpoBble mepeMeHHBIe

Crneundukarop naMsaTH register MOXKET HCHOJb30BAaThCA TONBKO M aBTOMATHYECKUX IE€PEMEHHBIX HIH Ul
(hopMabHBIX MapaMeTpoB QYHKIUH.

Takolf crmenudukaTop ykasplBaeT KOMIMIATOPY Ha TO, YTO IIOJIb30BAaTeNb JKEIAaeT Pa3MECTUTh IIEPEMEHHYI0 HE B
ONEPaTHUBHOM MaMATH, a HA OJHOM U3 OBICTPOJCHCTBYIOIUX PErHCTPOB KOMIbIOTepa. KOMIUIATOP He 00s43aH BBINOJHATDH
takoe TpebGoBaHHe. Ha OOJBIIMHCTBE KOMIIBIOTEPOB HMEETCS TONBKO HEOONBIIOE YHCIO PErHCTPOB, CIIOCOOHBIX
YIOBJIETBOPHUTH JKEJaHUE MOTb30BATENs.

Cnennduxarop register peKOMEHIYETCs HCIOIb30BaTh JUIA IEPEMEHHBIX, JOCTYI K KOTOPHIM B (D)YHKIMHU BBINOJIHAETCS
yacTo. [TonyueHHBIN B pe3yabTaTe KoJ OyJeT BHIMOJHATHCS ObICTpee U CTaHeT 0oJiee KOMIIAKTHBIM.

CymecTByeT OrpaHHYeHHE: Helb3sd 0o0pamarbecs K agpecy TaKMX MePeMEHHBIX. PerncTpoBbHIMH IEepEeMEHHBIMH MOTYT
ObITH OOBSBIICHBI TOJILKO aBTOMaTHYECKHE NepeMeHHble THIa short u int, a Takxke OIM3KHE yKa3aTelu.

BHEINIHUE NEPEMEHHBIE U ®YHKIUHU

JlrobGast mepeMeHHast, omnucaHHas B (ailne BHe Kakoil-mubo (GYHKIMM M He uMeromas crnenudukaTopa mamsaTH, 1o
YMOJTYaHHIO OTHOCHUTCS KJIACCy MaMsTH I BHELIIHUX MEpEeMEHHbIX. Takue nepeMeHHbIe Ha3bIBAIOTCA INI00AIbHBIMH.

I[J'[ﬂ ri100ambHBIX NEPEMEHHBIX o00acTh BUAUMOCTH TIPOCTUPACTCA OT TOYKU UX OMNHUCAHUA OO KOHIIA Q)aﬁna, Trac OHH
onucanbl. Eciau BHYTpH OJloka omMcaHa aBTOMAaTH4YeCKas MEpPEMEeHHas, MM KOTOPOH COBMAJaeT C MMEHEeM TII00albHOi
NepeMeHHOH, TO BHYTpH Oioka riobalbHas INepeMeHHas MacKUPYeTCs JIOKaJbHOH. JTO O3Ha4aeT, 4TO BHYTPH JTaHHOTO
JIOKaIBHOTO OJioKa OyAeT BHIHA MMEHHO aBTOMAaTHYeCKas MepeMeHHasl.

I[J'[ﬂ BHCINHUX MEPEMEHHBIX MaMATh OTBOAUTCA OAUH pa3 U OCTACTCA 3aHATOMU A0 OKOHYaHHA BBINIOJIHEHUS NPOTPaMMBI.
Eciau monp3oBarens He YKaXeT WHHIHUAIH3UPYIOIIEe 3HAYCHHE TJIOOANBHBIM IIEPEMEHHBIM, TO WM OyJIeT NPHCBOEHO
HauvanabHOE 3HadyeHue 0.

CTpyKTypHbIE BEJIMYHHBI IEPEMEHHbIE — MACCHBBI, CTPYKTYpbl M OOBEAMHEHHS — MOTYT HHHUIHMAIH3HPOBATHCS
T0JIB30BAaTEIEM B TOUKE MX OIHCAHMS.

BHemHne MepeMeHHbIe BHIHBI 3arpy34MKy, OCYIIECTBISIONIEMY COOPKY BBINOJIHSAEMOIl NMPOrpaMMBbl M3 MHOXECTBa
00bekTHBIX (aitnos. birarogaps 3ToOMy K BHELIIHUM NEPEMEHHBIM BO3MOXEH AOCTYN U M3 Apyrux Qaiinos. Jus TOro, 4ToObI
HepeMEHHYI0 MOKHO OBUIO MCIIOJIB30BaTh B ApyroM ¢aiine, 1 Hee CleAyeT yKa3aTh CleHu(UKaTOp MaMsITH extern.

Ilpumep pa3eneHHON KOMIUISALMY U ONUCAaHKE extern

/* Qaiin separate.c */

int a=6;
/* daitn test.c */
#include <stdio.h>
main ()
{
extern int a;
printf ("a = %d\n", a);
b

BHauasne xomnunupyercs daiin seperete.c. 3aTeM KoMnuiaupyercs: ¢aiin test.c, 1 ero 0ObeKTHBIH MOAYNIb 00BEANHACTCS
¢ 00BEKTHBIM MojyJeM separate.c. Ecnu mosnp3oBaTenb 3a0yneT MpH 3arpys3ke MOAKIIOYHTH (aiin separate.c, TO 3arpy34uk
BBIJACT cOOOIIeHHe 00 ouInbOKe: HeOIpeaeIeHHbIH CUMBOJ B MOAYJIe test.c.

Omnucanue extern int a; mokasplBaeT KOMIWIATOPY, YTO TEpPEeMEHHas a THIA int OMHMcaHa W TOJ Hee paclpejelicHa
MaMATh BHE JaHHOTO (aiina. Takas nmepeMeHHas MOKET ObITh HCIOJIb30BAaHA TaK, KaK €CJU Obl OHA OblIa ONMHCaHa B JJAHHOM
(haiine.

Ecnu omucanue extern ais NMEpEeMEHHON PACIOJIOKEHO BHYTPH (GYHKIMH, TO €ro JAeiiCTBHE paclnpoCTpaHAeTCs Ha
nanHyro ¢yHkuuroo. Ecnu onucanue extern HaxoAuTCsl BHE QYHKIUH, TO €ro JIeifiCTBHE pacIPOCTPAHIETCS OT TOYKH ONUCAHUS
110 KOHIa aitna.

Takum 00pa3zoM, coyeTaHHE BHEIIHHX IEepeMEHHBIX M QyHKuuil B ogHOM daiine u onucaHue extern B Apyrux daiinax
IMO3BOJIACT O6'belII/IHl/IT]> B OAUH BBITTOJTHSACMBIN (1)ai«'m HECKOJIBKO HE3aBUCHUMO CKOMIIUIIMPOBAHHBIX MMPOTrpaMM.

Pexkomenayercst s Kaxzaoro ¢aiina peanuzanuu nporpammsl (¢aiina ¢ pacimiupeHHeM .c), €ClId B HHX HCIOJIb3YITCS
BHEIIHHE OOBEKTHI, JOCTYH K KOTOPBIM OyIeT OCYIIECTBIAThCS W3 JAPYrux (aiiiaoB, co3naBaTh HHTepdelicHble (ailiabl ¢
pacmiperdeM .h W momMemarh TyAa ONMCaHWE BHEIIHMX MepeMeHHbIX. Toraa mis obecneyeHHs IOCTyHna K BHEUTHHM
nepeMeHHbIM U3 (ainoB-nmoTpeduTenei norpedyercs JUIIL BKIOYUTH B 3TH (Galiabl COOTBETCTBYIOIUH HHTEep(eHCHbIH
(aiin.

ITo YMOJIYaHUKO CYHUTACTCA, HYTO BCE q)yHKLII/II/I BHEIIHUE. MecTom OIpeaeICHUA (byHKL[I/II/I ABJIACTCA Ta TOYKaA
HpOTpaMMbl, T 3aJalTcs mnapamerpbl (GYHKIMM M 3amuchiBaeTcs ee Teno. Ko BceM GYHKIHUSIM, HE HMEIOIIUM
cnenudukaropa kigacca maMmsaTH static, oOpameHune u3 Apyrux (ailoB OKa3bIBaeTCs BO3MOXKHBIM, €CIU TaM (QyHKIHS
ONHUCHIBAETCS KaK BHEWIHsAA. TakuM oOpa3oM, GYHKIHS ompenenseTcs OAWH pa3, HO MOXET OBbITh ONHCaHa MHOTo pas (c
HCIIOJIb30BaHHEM CrenuduKaTopa extern).
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CTaTnyeckne mepeMeHHble U QYHKIOHH

Jns ynpsteiBaHus QyHKOUI M IEpEeMEHHBIX OT 3arpy3ddKa HCIONB3yeTcs CIenU(pHKATOp maMaT static. OyHKOUM u
NepeMeHHbIe, A1 KOTOPBIX yKa3aH TaKOH KJIAacC MaMATH, BUANMBI JIMIIb OT TOUYKH ONMCAHUA 10 KOHLA (aiina.

Ecnu nonp3oBaTels He yKaszal HHHIHANU3UpYIONIee 3HAUCHUE, TO BCE CTATHYECKHE IEpPEeMEHHbIe, KaK U BHEIIHHE,
MHHUIUANN3UPYIOTCS 3HaueHueM 0.

ECJIA CTATUYECKASI IEPEMEHHASI ONMUCAHA BHYTPU ®YHKIIUU, TO OHA TEPBBIA PA3
WHULUAJIU3ZAPYETCA ITPU BXOJE B BJIOK ®YHKIHNH. 3SHAYEHUE IEPEMEHHOMN COXPAHSIETCSI OT
OJHOTI'O BBI3OBA ®YHKIIMHU JO APYI'OI'O. TAKUM OBPA30M, CTATHUYECKHWE TEPEMEHHBIE
MOKHO UCHOJIb30BATD JJ51 XPAHEHUS 3HAYEHUI BHYTPU ®YHKIUU HA MTPOTSI’)KEHUU
BPEMEHU PABOTHI IPOTPAMMBI, IPUYEM TAKUE NEPEMEHHBIE BYYT HEBUJUMbI BHE ®AIA,
I'’E OHU ONIPEEJIEHBI.

Moayau MMackans

IIpu HammcaHUM MHOTOQYHKIIMOHATBHBIX, 00BEMHBIX IPOTPAMM HEOOXOAMMO MMETh MOHITHE O MOIYIISX.

B Ilackane BO3MOXEH AOCTYN K OOJBIIOMY YHCIY BCTPOCHHBIX KOHCTAHT, THIIOB JaHHBIX, MEPEMEHHBIX, MPOLEAYp H
¢ynknuii. Hekoropeie cnenuduunsl mis [lackans, apyrue — mns IBM PC u coBmectumbix ¢ mHum PC wmm mus DOS.
KonuuecTBO pa3iuuHBIX HpOrpaMM BEJIHMKO, HO MOYTH HUKOTJAa OHU BCE cpa3y B IporpaMmax He HCIONb3yroTcsa. Bee aTu
IpOTrpaMMBI pa3felieHbl Ha CBSI3aHHBIE MEXIy co00il Tpymmbl, Ha3blBaeéMble MOMYJSIMHU, KOTOpPBIE MOJKHO HCIIOJIE30BaTh B
ciydyae He0OXOIUMOCTH.

Mooyns — 310 HabOp KOHCTAaHT, THUIIOB JTAaHHEIX, IEPEMEHHBIX, Npouenyp ¥ (yHkmuid. Kaxaplii Moxyns aHaIOTHYEH
oTaenpHOl mporpamme. OH HMMeeT: TJIaBHOE TeENO, KOTOPOE BBI3bIBAETCS Iepe] CTAapTOM INPOrpaMMbl U IPOU3BOIUT
HeoOXOAMMBIE NEHCTBHS 10 MHHIMAIN3ALUU, KOTJa 3TO HeoOxoaumo. Moayns — 3To O6ubimoreka oOBABICHHH, KOTOPYIO
MOJKHO BCTaBHTh U MCIOJb30BaTh BHYTPU MPOrPAMMBI, YTO MO3BOJISAET pa3AeIUuTh NPOrpaMMy Ha YAaCTH U KOMIMIUPOBATH UX
OTJIENBHO.

OObsBIeHUsT BHYTPU MOAYNS CBs3aHbl Apyr ¢ apyroM. Hampumep, moayns Crt comepXUT Bce OOBSIBICHUS IS
nporpamm paboTs! ¢ 3kpanom PC. ITackans mpegocraBisieT BoceMb CTaHIapTHEIX Moxayineil. Illects u3 Hux System, Overlay,
Graph, DOS, Crt, u Printer — ocymecTBnsoT noanepxky nporpamm Ha Turbo Pascal; Bce onun coxpanenst 8 TURBO.TPL.
Jse npyrune — Turbo3 u Craph3 — ocymecTBISIOT MOANEPKKY COBMECTUMOCTH NPOrpaMM, HanucaHHbIX B Bepcuu 3.0. Turbo
Vision npenocrasiser uneiblit Habop Moxyneii.

CTaHZIapTHl)Ie MOaAYyJamu

@aiin TURBO.TPL conepxuT Bce cTanaapTHble MoaynH, kpome Graph u moayneit coBmectumoctu (Graph3 u Turbo3):
System, Overlay, Crt, Dos u Printer. OTu Moxynu 3arpykaroTcs B mamMsaTh BMecTe ¢ Ilackanmb; OHM Bcerjaa JOCTYIHBI IS
mo6oit nporpammbl. @aiin TURBO.TPL xpanutcs B Toii xe nupekropun, uto 1 TURBO.EXE (unu TPC.EXE).

Moayab System

Monynb System MOXHO He yKa3blBaTb B IpeanoxeHHH Uses, TaK Kak OH aBTOMAaTHYECKH IPHCOEIUHAETCS K KaxJOH
nporpamme. CIyXUT Ui MOAJEPKKH OONBIIOrO KOJIMYECTBA NMpolexyp W (QyHKIMH, TaKUX Kak BBOJA-BBIBOJ, padoTa c
¢aiinamu u T.1.

Moayas Dos

Dos ompenenseT MHOTOYHCIEHHBIE Tpouenypsl W ¢yHknuu [lackanb, KOTOpble SKBHBAJEHTHH Hambojee dYacTo
HCroNnb3yeMbIM Bbi3oBaM Dos, TakuM kak GetTime, SetTime, DiskSize u T.n1. Kpome Toro, 3aech ompenensiorcs aBe
IpOrpaMMBl HU3KOTO ypoBHS — MsDos u Intr, koTopble O3BOJISIOT MCIONB30BaTh 000K BE30B MS-DOS min cucremusre
NpepbIBaHUA.

Moayas Overlay
Monynb Overlay obecrieunBaeT HOAJEPKKY CHCTEMBI OBEpIIEEB
Moayas Crt
Crt obecrniednBaeT HabOp CHIELUHUANBHBIX CPEICTB OOBSBICHHH A BBOJa/BbiBoAa Ha PC: KOHCTaHT, MEpPEeMEHHBIX H

nporpamMMm. WX MOXXHO HCHONB30BaTh JUIs paboOTHI ¢ 3KpaHOM (paboTa ¢ OKHaMHM, yNpaBIEHHE KypCOpOM, YIpaBICHHE
11BeTOM). ECTh BO3MOXXHOCTh BBOAMUTH C KIAaBHATYPhl U YIPABIATH 3ByKOBBIM CUTHAJIOM.
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Moayas Printer

B monayne Printer oObsBasieTcs mepemenHas TekcrtoBoro ¢aiina LST, koTopas cBs3biBaeTcs ¢ ApaiiBepoMm ycTpoiicTBa,
MO3BOJISISE MOCHUIATh CTAaHAAPTHBIN BBHIBOJ Ha IeYaTaloliee yCTpOoHCTBO, mcmonb3ys Write u Writeln. Hanpumep, Bkiarouns
MOJynb Printer B mporpaMmy, MOXKHO cIeNaTh CleayIoIee:

write (Lst,'The sum of',A:4,'and',B:4,"is');
c:=A+B;
writeln (Lst,c:8);

Moayas Graph

Oror daitn He BxoauT B daitmn TURBO.TPL, HO 10KeH HAXOAUTHCS B TOM Ke BMECTE, T/Ie H BCTIOMOTaTeNbHbIE (hallibl,
pacmupenus kotopsix .BGI n .CHR. GRAPH.TPU nomeniaerca B TeKymMi CIpaBOYHUK, MM HCHOJB3YEeTCA CHPAaBOYHHUK
Moxynel s ykazanus mosaHoro myTH 1o GRAPH.TPU. (Ecnm ucmons3yercs )kecTkui auck m mporpamma Install, cuctema
y’Ke yCTaHOBJIEHa TaK, YTO MOXHO Hcrosb3oBath Graph). ®aitn Graph — sto HabGop ObicTpoAeHcTBYIOMNX 3()(EKTHBHBIX
rpaduyeckux MOAIpOTpaMM, KOTOpHIE MO3BOJISIOT B IOJHOW Mepe HCIONB30BaTh rpadudueckune Bo3MmoxHocTH PC. DrtoT
MOJyYJb peaju3yeT He3aBUCHUMBII OT ycTpoiicTBa rpaduyeckuil npaiiBep, moaiepxuBaroumuii rpadpudeckue amantepsl CGA,
EGA, Hercules, AT&T400, MCGA, 3270 PC, VGA u 8514.

CTpykTypamMoayas

CTpykTypa MOJyJsl TIOX0Xa Ha CTPYKTYPY MPOrpaMMbl, HO UMEET CBOU OTIUYHSA:

unit <ppeHTH(UKATOP>;
interface
uses <CIUCOK MOJYyJei™>;
{obmue oObABICHNS }
implementation
uses <CIIHCOK MOJyJeir>;
{MU4HBIe 00BSBICHNS }
{peanmu3anus mpoueayp U QyHKIUH }
begin
{KOJ MHUIIMATU3aIlH1H }
end.

3aroj0BOK MOXyJs — CJIOBO UNit, 3a KOTOPBIM cielayeT uMs Monyns — uaeHtTudukatop. Cuexyromuil 31eMeHT —
KIIfoueBoe ciIoBo interface. DTo ci1oBo 00O3HawaeT Hadano pasfena wHTepdelica MOIyns, JOCTYNHOTO U BCEX APYTHX
MOJyJell W HporpaMM, HCIOJNB3YIOMIUX ATOT MOAYJb. B NpPEIIOKEHHH USeS YKa3bIBAIOTCS MOIYJIH, KOTOPHIE MOXKET
UCII0JIB30BATh 3TOT MOJYJIb.

CJ10BO uses MOXET MOSBIATHCS B IByX MECTaX:

— cpasy e mocie clioBa interface; B 3TOM ciiydae, KOHCTaHTBI MJIM THIBI AaHHBIX, 00BsABICHHbIE B HHTepdeiicax 3THX
MOJyJiell, MOTYT OBITh UCIIOJH30BAHBI B TIOOBIX 00BIBICHUIX;

— cpasy ke mociie cioBa implementation; B 3TOM ciy4ae, Jto0bie OOBSIBICHHS 3TOTO MOJAYJS MOTYT HCIIOJIb30BAThHCS
TOJILKO BHYTpPHU pazjielia peasn3aluu.

Paszngen unrtepdeiica

OT10 "oTKphITas" YacTh MOJAYJS, OHAa HAUMHAETCS KIIOUEBBIM CIOBOM interface, cielyromuM cpa3y 3a 3arojOBKOM, H
OrpaHHYE€Ha KIIOYEBBIM CcI0BOM implementation. MHTepdeiic ompenenser, 4To sABISETCA BHIAUMBIM (JOCTYHHBIM) IS
HEKOTOPOH MpOorpaMMbl (MM APYTUX MOAYNEN), HCHOIB3YIOUIUX 3TOT MOAydb. JltoGas mporpaMma, HCHOJIb3yMOLas 3TOT
MOZYJb, HIMEET JOCTYI K 3TUM BUAMMBIM 3JIE€MEHTaM.

B unnTtepdeiice Moaysns MOKXHO OOBABUTH KOHCTAHTHI, TUIBI JaHHBIX, NIEPEMEHHbIC, Mpoueaypsl U GpyHkunu. Kak u B
IporpaMMe, OHM MOTYT OBITh PACIIOJIOKEHBI B TF0O0OM HOpPSIKE, T.€ Pa3/esibl MOI'YT BCTPEYAaThCs HOBTOPHO

(type...var...<proc>...type...const...var)

[Ipouenypsl M (YHKUHH, AOCTYNHBIE Ui TNPOrpaMMBbl, HCHOJB3YIOIIEH 3TOT MOJYJb ONHCBIBAIOTCA B pasjeie
uHTepdeiica. A UX IeHCTBUTENIbHBIC Tella — OTIEPATOPBI, PEATH3YIONINE UX, — B pa3jiele peaan3alnq.

OO0baBnenue forward He paspemaercs. Tena Bcex OOBIYHBIX IMpoueayp M QYHKIUH HAaXOAATCSA B pasjielie peaau3aluu
mocne pasgena uHTepdelca, B KOTOPOM MEPEYNCIECHbl WX HMEHAa M 3aroJIOBKH. USeS MOXET MOSABHTBCS M B pasjele
implementation. Ecnu B pa3iene peaau3anuy UMeeT MECTO USES, TO 3TO CIOBO CIEAYET cpasy e 3a cJIoBoM implementation.

Paszpgeua peagdusanumu
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Pasnen peanu3anuu — 3akphiTasi, HEJOCTYMHAas 4acTh — HauyMHAeTcs co cioBa implementation. Bee, 4To 00BsiBICHO B
4JacTH MHTepdeiica BUANMO A pa3fiesia peaan3alii: KOHCTaHTHl, THIIE, IIEpeMEeHHEIe, Tpoueayps! u Gynkmun. Kpome Toro,
B pasjeie pealu3alud MOTYT OBITh CBOM COOCTBEHHBIC [OIMOJHUTEIbHBIC OOBSABICHUS, HEAOCTYIHBIE MpOTpamMMmaMm,
HCTIONB3YIONINM 3TOT MOJXyJb. [IporpaMmel He MOTYT 00pamarses U cchUIaThesl Ha HUX. OHAKO 3TH HEJOCTYIHBIE SJI€MEHTHI
MOTYT HCIOJb30BaThcs (M, Kak MPaBUIIO, ITO JellaeTcs]) BUAMMBIMU HpOIeaypaMH ¥ (QYHKIHUSAMH, 3arOJOBKH KOTOPBIX
MOSIBIIIIOTCS B pasjene uHTepdeiica. [Ipemmoxkenne uses MoxeT MOSBIATECSA B pasfene implementation. B sTom ciryuae uses
ClIelyeT HeMOCPEICTBEHHO 3a KIII0YEeBBIM CIIOBOM implementation.

Ecnu mpoueypst ObLTH OOBSIBICHB KaK BHEIIHUE, TO B UCXOAHOM (aiine noimkHa ObiTh qupektuBa {$L ums daiina} B
mo6oM Mecte a0 kKoHna moayist end. OObruHbIe mpoueaypbl 1 QyHKIHMH, 0OBSIBICHHBIE B pa3nene uHTepdeiica, KOTopbie He
SBIISIOTCS BCTPOEHHBIMH, IOJDKHBI IIOSBIATHCS B pasjene peanu3anuu. 3aronoBok procedure (function) B pasgene
peanu3anuy 0JDKeH OBITh TaKOW e, Kak M B pasjeie uHTepdeiica, WK ke UMEeTh KOPOTKyIo GopMmy. B kpatkoit ¢popme 3a
KIIFOUeBBIM c1oBoM (procedure mim function) cnexyer napentudukatop (uMs). Ilogmporpamma coIepKUT CBOM COOCTBEHHBIE
JIOKanbHbIe 00BSIBICHUS (METKH, KOHCTAHTBI, THUIBI, IIEPEMEHHBIC, MPOLUEAYPHl U QYHKIMHK). 3a HUMH CJIEIYyeT TeJO INIaBHOM
nporpammel. Hanpumep, B pa3aene natepdeiica o0bIBICHBI:

procedure ISwap (var v1,v2: integer);
function IMax (v1,V2:integer);

%

Paznen peanu3aiui MOXeT OBITh:

procedure ISwap;
var
Temp : integer;
begin
Temp :=V1;V1:=V2;V2 := Temp;
end; {mpouenyps ISwap}

function IMax (v1,v2:integer):integer;

begin
if V1 > V2 then
IMax := V1

else IMax := V2
end; {pynkuuu IMax}

[ToamporpamMMbl pasgena peanu3anuu (HEONMHCAHHBIE B CeKUUH HHTepdeiica), JOMKHBI UMETh IOJHBIA 3arojoBOK
procedure/function.

Pa3zgen MHHMOHMAJH3ANUH

Pasmen peanmmzanmm MoAyis 3akiIiOueH MexAy cioBamu implementation n end. Ho ecim mpucyrcTByer cioBo begin
nepex end, ¥ omepaTtopbl MeXIy ITHMHU CIOBaMH, TO TOJYYHBIIMHCS COCTAaBHOW OMEpaTop, MOXO0XKHH Ha TENO TJIaBHOU
OpOrpaMMbl, CTAHOBUTCA pa3Ae/oM HHUIUAIN3AUU MOAYIIA.

31ech MHUIMATU3UPYIOTCS CTPYKTYPHl JaHHBIX (MEPEMEHHBIX), UCHOJIb3yEeMble MOJyJIeM WIH JOCTYIIHbIE MpOTpaMMam,
UCTIONB3YIONIHE 3TOT MOJXYIb. MOXHO HCIOIB30BAaTh €ro JUIS OTKPHITHS (haitmoB. Hanpumep, cranmapTHBIl Mogyns Printer
HCIIONB3YeT ATOT Pa3jes AJs OTKPBITHS Ha BBIBOJA TEeKcTOBOro daitma Lst. daiin Lst BmocneacTBUM MOXXHO HCIOJIB30BaTh B
nporpammax B omnepaTtopax Write niam Writeln.

[Ipy BBITOTHEHMHM NIPOTrpaMMbl, HMCIOJIB3YIOLEH HEKOTOPBI MOIYJNb, pa3jiell HMHHUIHUAIU3alUM BBI3BIBAETCS IEpen
BBIIIOJIHEHUEM Tella TNIaBHOM IporpaMMbl. Eciu B mporpaMMe HCIOJB3YETCs HECKOIBKO MOJYyJEH, pa3fesl MHUIHAIN3alul
KaXXJ0r0 MOAYJIsS BbI3bIBaeTCAd (B MOpSAIKE, YKa3aHHOM B OINepaTope UseS MPOrpaMMbl) 10 BBHINOJIHEHHS Teja TJIaBHOU
HIpOrpaMMBl.

Hcnoab30BaHue MoayJaei

Moaynu, KOTOpEIE UCTIONB3YET MPOTPaMMa, YK€ OTKOMIIMIHPOBAHBI M XPAHATCS B CINEIUAILHOM MAIIMHHOM KOJE; 3TO
He daitnel Tuna Include.

Haxe pasznen unrepdeiica XpaHuTcsa B clielUalbHOM ABOMYHOM (opmare, KoTopslii ucrnonssyer Ilackans. Bonee Toro,
CTaHAAPTHBIE MOAYJIM XpaHATca B cnennansHoM ¢aine TURBO.TPL u aBTOMaTn4ecku 3arpyxarTcs B naMaTh ¢ [lackanb.

B pesyneraTe moakmodeHHs MOAYNEH K MporpamMMe BpeMsl KOMIHIAIUHM IPOTPaMMbl YBETHYHUBAETCA HE3HAUMTENBHO,
NPUOIU3UTEIBHO HA OJHY CeKyHAy. Ecim Moxynu 3arpyxaroTcs M3 OTJEIbHBIX QMCKOBBIX (DailiioB, TO MOXET NOTpeboBaThCA
JIOTIOJIHUTENIBHOE BPEMS H3-3a YTEHHS C JINCKA.

JIns MCTONb30BaHMs MOJAYJIeH HEOOXOIMMO, YTOOB! B Hayaje MPUCYTCTBOBAJIO MPEIOKEHHE USES, 32 KOTOPBIM CIEIyeT
CIHMCOK MMEH BCEX MOJyJIEH, pa3/IeICHHBIX 3aIATBIMU.
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program MyProg;
uses thisUnit,thatUnit,theotherUnit;

4

BORLAMO

[Ipn xomMnuisuuu 3Toi MHGOpMaUMU K TabiuIe CHMBOJIOB mpubasisercs nHGopMauuu U3 paszena uHtepdeiica, a u3
pas3zena peann3alMM K caMOi NmporpaMme MaIIMHHBIH KoX. IlopsAnok ommcaHus MOAyleH B NPEIUIOKEHHH USeS HE HMEeT
Gonprioro 3HaueHus. Eciu thisUnit ucnonsdyer thatUnit, To MOXHO 00BABUTH MX B JoOOM mnopsake. Komnuiasarop cam
OINpENeNUT, KOTOPhIH U3 HUX JOJDKEH cleJoBaTh mnepBbiM. MHaue roBops, ecnu thisUnit ucnoas3yer thatUnit, a mporpamMma
MyProg He BbI3bIBaeT Kakue-nmub0 mporpamMmsl B mnoamnporpamme thatUnit, To MoxHO "cmpstaTh' HOANPOrpaMMBl B
nporpammy thatUnit, ommyckas ux B onepatope uses:

E unit thisUnit
= Sl uses thatUnit

program MyProg;
uses thisUnit,theotherUnit;

B »tom mnpumepe thisUnit moxer Bbi3BaTh moxmporpammy thatUnit, a MyProg — noamporpammsl thisUnit u
theotherUnit. MyProg e mosxeT BeI3BaTh thatUnit, Tak kak 3Ta moJIporpaMma He OIHICaHa B €ro MPeUI0KeHNH Uses.
Ecnu npennoxenue uses oTcyTcTByeT, Turbo Pascal momcoenuusier cranaapTHBIN MOIy b System.

CchIKH Ha OMHUCAaHHUE MOy
Ecnu MoIynb BKIIOYEH B IIPOrpaMMy, TO BCE KOHCTaHTBI, THIBl JaHHBIX, HNEPEMEHHbIE, MPOLENypbl M (YHKIHH,
o0bsBICHHBIE B HHTEepdeiice TOro MOAyJIsl, CTAHOBATCS JOCTYIHBIMU IJIs 3TOH MPOTPAMMBI.

JonycTuM, eCTh MOAYIb:

unit MyStuff;

interface
const
MyValue :=915;
type
MyStars=(Deneb,Antares,Betelgeuse);
var

MyWord : string[20];
procedure SetMyWord(Star : MyStars);
function TheAnswer : integer;
implementation

end.

YacTe Monyis, KOTOpas omucaHa B MHTepdeiice, JOCTymHa M MOXET OBITh HCHOJb30BaHa B mporpamme. [loatomy,
MOXXHO HAaIllMCaTh CIEAYIOLIYIO IpOrpamMmy:

* program TestStuff;
@ uses MyStuff;

var
[ : integer;
AStar : MyStars;

begin
Writeln(MyValue);
AStar := Deneb;
SetMyWord(AStar);
Writeln(MyWord);
I := TheAnswer;
Writeln(I);

end.

BORLAMD

Tlocne BrimtoveHus mpeanoxenus uses MyStuff B mporpammy, mosiBuiIach BO3MOXKHOCTb CCBUIAThCS Ha BCE OOBSBICHHS
M omucaHus B cekuuu uHTepdeiica moayns MyStuff (MyWord, MyValue,u T.1). PaccMOTpUM ClieAyIOIIYIO CUTYalUIO:

program TestStuff;
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uses MyStuff;
const

MyValue := 22;
var

[ : integer;

AStar : MyStars;
function TheAnswer : integer;
begin

TheAnswer := -1;
end;
begin

Writeln(MyValue);

AStar := Deneb;

SetMyWord(AStar);

Writeln(MyWord);

I := TheAnswer;

Writeln(I);
end.

B sT0it mporpamMme HekoTOphIle HACHTH(HUKATOPHI, 00BsABIeHHBIE B MyStuff, mepeonpenenstorcs. [Ipu BeImomHeHNN 3TA
nporpamma OyJIeT MCIONb30BaTh coOcTBeHHbIe onucanus qisg MyValue u TheAnswer, Tak kak OHU OBUIM ONMHCAHBI MO3XKeE,
gem B MyStuff.

Ecnun HyxHO wucrnonb3oBaTh wuieHTudukatopel u3 MyStuff, To B 3ToM ciyyae NpH ONHMCAaHUM TEpel KaIbIM
unerTudukaropom nomermaercs MyStuff ¢ Touxoii (.). Hanpuwmep:

H aF program TestStuff;
% uses MyStuff;
const
MyValue = 22;
var
[ : integer;

Astar : MyStars;

function TheAnswer : integer;

begin
TheAnswer := -1;

end;

begin
Writeln(MyStuff.MyValue);
Astar := Deneb;
SetMyWord(AStar);
Writeln(MyWord);
I:= MyStuff. TheAnswer;
Writeln(I);

end.

Ora mporpaMma oTpabaThIBaeT Tak ke, Kak M mepsas, gaxe ecnn MyValue n TheAnswer Obuti mepeomnpeseneHsl. B
JNeHCTBUTENBHOCTH, IEPBYIO MPOrPaMMy MOXHO OBIIIO HAITUCATh!

program TestStuff;

uses MyStuff;

BORLAMD

var

I : integer;

AStar : MyStuff.MyStars;
begin

Writeln(MyStuff.MyValue);
AStar := MyStuff.Deneb;
MyStuff.SetMyWord(AStar);
Writeln(MyStuff. MyWord);
[ := MyStuff.TheAnswer;
Writeln(I);

end.
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3aMeTI/IM, 4qTo l/IllCHTI/I(l)PIKaTOpLI — KOHCTAHTBI, THUIIBl NAaHHBIX, MNEPEMEHHBIC HJINW IOANPOrpaMMbl — MOTYT OBITE

npeaBapeHbl UMEHEM MOOYJIA.

ﬂpen.ﬂomeﬂne uses pasagegapeajuiamuu

[Tackanp 7.0 naeT BOSMOKHOCTb MCIOJIB30BaTh MPEJIOKEHUE USES B pasjelie peaau3alu. JTO MPEIIOKEHUE OJDKHO
HEMEAJECHHO CJIeJ0BaTh 3a KJIIYEBBIM CIIOBOM implementation Tak jke, Kak M IpeATOXKEHHE uses B pasjene uHTepdeiica
MOSBIIAETCS cpa3y e 3a KIIOUYEeBBIM CI0BOM interface.

IIpennoxkenue uses B pasjesne peann3aliy MO3BOJAET CIAEIaTh HEJOCTYIHBIMU HEKOTOPBIE JETaTH MOMIYIIS, ITOCKOIbKY
MOJYJIH, UCIOJb3yeMble B pa3jielie pealn3aliy, HEBUAUMbI MOJIb30BaTeNsIM 3TOro moayns. OnHako Gojee BaXHO, YTO 3TO
TaK K€ M03BOJIAE€T KOHCTPYUPOBATH B3aUMHO-3aBHCHMBIE MOJIYJIH.

[Tockonbky B Turbo Pascal moxynu HeoOs3aTeNbHO AODKHBI OBITH CTPOrO0 HEpPapXHUYECKHMH, MOXHO 3aJaBaTh
HUKINYECKHE CChIIKH Moayinei. Ciexyromuil pasjen mokas3blBaeT MpUMep, KOTOPHIH JEMOHCTPUPYET HUKINYECKHE CCHUIKH
MOAYJEN.

B mpennoxenun Uses riiaBHOH IporpaMMbl MOXKHO HE yKa3bIBaTh MMEHA BCEX MOAYJEH, HCIOIb3yeMbIX IPOrpaMMoil,
TaK KaKk MporpaMMa MMeeT YeTKO BBIPAKEHHYIO HEPAPXUUECKYI0 CTPYKTYypYy (puc. 18).

I'maBHas nmporpamma Uses A, B, D
Uses C, D, E
Uses E
Monayns A Mopnyis B
Monyns C Mogyns D Mopnyns E

Puc. 18 Hepapxuueckas CTpyKTypa nporpamMmm

HukiaunyecKkHe CCBIJIKHM MOAYyJdeil

Crnenyromast mporpaMMa IOKa3bIBaeT, KaK JBa MOIYJS MOTYT HUCIONB30BaTh ApYyT Apyra. ['maBrHas mporpamma Circular
BbI3bIBaeT Moxyib Display. Moayns Display comepxur ogHy nporpaMmy B pasiene uHtepdeiica, WriteXY, kotopas umeer
Tpu mapamerpa: (X, Y) — KOOpAWHATH TOYKH M BEIBOJMMOE Ha 3KkpaH coobmenue. Ecnm 3mauenme xoopaunar (X, Y)
HaXOJMTCS B MpeJeax BUAUMOCTH Ha dKpaHe, TO nmoAmnporpamma WriteXY ycraHaBIMBaeT Kypcop B TOYKY C KOOpAWHATaAMH
(X, Y) n BeIBOAUT cooOmmeHue. B IpOTHBHOM CiTydae BBI3BIBASTCS MOJIPOTPaMMa BBIAAYH OIIHOOK.

Urak, WriteXY Bbruncnser koopauHatsl aias Write. Kak moamporpamma BbeIJaud OIMIMOOYHBIX COOOLICHHH BBIAAET
coobmenne? HMcmonb3ys omaTh xe moxamporpammy WriteXY. Hrak, mporpamma WriteXY BbI3BIBa€T MOANPOTPAMMY
ShowError, kotopast B cBol0 ouepenab Bbi3biBaeT WriteXY i BbIiaun COOOIIEHUsT HA DKpPaH, T.e. JJIs pacyeTa KOOPIHHAT.
Paccmotpum nporpammy Circular. OHa 4HCTHT 3KpaH U TpHU pas3a obpamaercs k mporpamme WriteXY:

& o
@ 4 program Circular;

{BBIBOJ TeKcTa mporpammoit WriteXY }

BORLAMD

uses
Crt,Display;
begin
ClrScr;
writeXY(1,1,BepXHuii JIeBBIH yroy 5KpaHa);
writeXY(100,100,BHe 5kpaHa);
end.

Koopaunater (X, Y) mpu Bropom BbIBOoBe WriteXY ycraHoBieHBl xkecTko Kak (100, 100) mpum skpane 80 x 25.
[TocmoTpuM, kak pabortaer mporpamma WriteXY. Huxe npuBeneH MCXoaHbI Kox Monyns Display, KOTOpbIH copepx uT
npouenypy WriteXY. Eciu xoopnunaTsl (X, Y) OeHCTBUTENBHO HAaXOIATCA B MpejaeliaX dKpaHa, OHA BBIBOJUT COOOINEHHUE, B
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MPOTHUBHOM CIIy4ae BBIBOJHUTCS cooOIieHne 06 ommuoke.

ﬁ‘i‘ unit Display;
B g {COIEepKUT MOANPOTPaMMY BBIIaYU COOOIICHHMI }

interface

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

implementation

uses
Crt, Error;
Procedure WriteXY;
begin
if (X in[1..80]) and (Y in[1..25]) then
begin
GotoXY(X,Y);
Write(Message);
end
else
ShowError(‘HeBepHbI KoopauHaThl A writeXY’);
end;

end.

IIponenypa ShowError, Bei3siBaemas WriteXY, oObsiBIeHa B ciexyromeM Hipke Tekcre moxayns Error. IIporpamma
ShowError Bceria BEIBOOUT CBOU COOOIIEHHs Ha 25 CTpOKe dKpaHa.

; o unit Error;
S {COIEPKUT MOANPOrpaMMy BEIIaYN OMIMOOK }
interface

procedure ShowError (ErrMsg : string);
implementation
uses

Display;

procedure ShowError (ErrMess : string);
begin
WriteXY (1, 25, ErrMsg); {Coo6menue 06 omrudke}
end;
end.

OtmeruM, yto B Moayisix Display m Error, B UX mpeanoXeHHsX uses B pasfelax peaju3alid eCTh CCBUIKH 3THX
MoOJyJel Apyr Ha Apyra. OTH ABa MOAYJS MOTYT CCBUIATHCS APYT Ha Apyra B pa3feiax peann3anuu, noromy 4ro Ilackams
MOXET KOMITMJIHPOBATh MOJIHOCTBIO HHTepeiCcHbIe pa3aensl A 000ux Monyiei. [pyrumu cnoBamu, koMmmunarop [lackans
JOMYCKaeT CCBUIKY Ha YacTHYHO OTKOMIHIMPOBAaHHBII MOIYyJdb A M3 pas3jfena pealu3alud MOAyns B, MOCKOJBbKY
nHTepdeiicHble pa3nensl Moayseil A u B He 3aBucAT Apyr oT Apyra (M CleJOBaTeIbHO, COOTBETCTBYIOT CTPOTHUM IpaBUIIaM
ITackansg nns mopsiaka oOBSIBICHHN).

PaszngeneHnue A1pyrux o0 bsaBJIeHHUI

[IpeamonoxumM, HeodOxomgumo MoauduuupoBats mnporpamMmbel  WriteXY wu ShowError Ttak, uToOB /100aBHUTH
JIOTIOJIHUTENIbHBIN MapaMeTp, KOTOPbIH 3a1aeT MPSIMOYroJIbHOE OKHO HA DKpaHe:

BORLAMD

o procedure writeXY(SomeWindow:Wind Rec;
@ X, Y : integer;
Message : string);
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procedure ShowError (SomeWindow : WindRec;
ErrMsg  : string);

BcmomHuM, 9TO 3TH MpoIeaAypsl HaxoAATCs B pa3HBIX Moxynax. Jlaxe ecnn oO0bsaBuTh Monyns WindData B
pasnene wHTepdeiica 0OMHOTO MOAYJsA, TO 3TO OOBSABICHHE HE OyAeT MOCTYNMHO B pasneiie mHTepdeiica apyroro

MOy,
Jlyuiie 0OBABUTH TPETHH MOAYJIb, KOTOPBII COCTOUT U3 OJHHUX OOBSABICHUI 3alUCH OKHA:
% o= unit WindData;
2@ g interface

type
WinDRec = record
X1, Y1, X2, Y2 : integer;

TextColor,
BackColor : byte;
Active : boolean;
end;
implementation {31ech OTCYTCTBYET CEKILIUs pealu3aliiu }
end;

Ceituac uHTepdeticHble pasznensl oboux moxyneil Display m Error moryt Bumers WindData. OTo gomyctumo, moTtomy
yro B Moayie WindData Her mpemioxeHus uses, a Moaynu Display u Error MMeIOT CCBUIKM ApPYr Ha Jpyra B pasiene
implementation (peanu3amnuu). Bee rimobanbpHble 00BSIBICHUS TOMENIAIOT B OTASIBHBIA MOIYIb.

Co3n1anmnme coOCTBEeHHBIX MOAYJJdeil

IIycts monmyns IntLib, momemen B ¢aitn INTLIB.PAS u oTkoMmmiampoBaH; pe3ynbTaT KOMIMISIIUH — (ain
INTLIB.TPU. [Ins Toro, 4To0bI MOKHO OBIIO €r0 HCHOJIB30BaTh B MPOrpaMMe, ero HeoOXOIMMO ONHCATh B OTepaTope uses.
Taxum o6pazom nmporpamma OyJeT BBHITISAIETD:

program MyProg;
uses IntLib;

[Tackanpe mpesamnosaraet, 4To (aiia, B KOTOPOM HaXOAMUTCS MOIYJb, HMEET Takoe ke MMs (0 8 CHMBOJIOB), YTO M HMs
monyns. Ecmu momyns — MyUtilities, To [Tackans umer daitn c umenem MYUTILIT.PAS.

KoMmnuasuusa Mmoayaeii

Moyns KOMIMIHPYETCS TakXkKe Kak U IMpoTrpaMMa: co3JaeTcs Ipu MOMOIIHU peJakTopa, komangoi Alt-F9.

Ho, BmecTo aitna ¢ pacupenuem .EXE, coznaercs ¢aitn ¢ paciuupennem .TPU (moxyns ITackans). MoxkHO OCTaBUTH
3TOT (haiir kak OJUHOYHBIH (aitn. Moxuo nomectuts ero 8 TURBO.TPL npn nomomu TPUMOVER.EXE.

B no6om ciydae, mMoxHOo momecTuth ¢aitn .TPU B cmpaBoyHHMK Monyie#, KOTOpbIi 3amaercss B okHe BBojaa Unit
Directories (Options/Directories). Takum 06pa3oM, MOXXHO CCBUIATHCSI Ha 3TH (aliIbl, KOTJa OHH HE HAXOJIATCS B TEKyIIeM
crnpaBounuke wi B TURBO.TPL.

MOXHO HMETh TOJIBKO OJWH MOAYNb JUIS HCXOAHOTO (haiiina; KOMIMISIHUS OCTAHABIMBAETCS, KOTAA JOCTHTASTCS
nocienHui oneparop end.

UroObl HalTH MOIYyNb, YKa3aHHBIH B OIepaTope uses, KOMIWIATOP BHadalle NMPOCMATPHUBAET PE3HJCHTHHIE MOIYIH —
MOJYJH, 3arPy’KeHHbIE B MaMATh BO BpeMs 3amycka koMmmunaropa Ilackans uz TURBO.TPL. Ecau 3Toro Mmoayns HeT cpean
PE3UICHTHBIX, KOMITMIIATOP CYUTAET, YTO OH JOJDKEH OBITh Ha aucke. OH BHavalle WIIET B TEKyIIEH AUPEKTOPHH, a 3aTEM B
nupekropun, 3agaHHoit komanmoit O/D/Unit Directories mnu aupextuBoir /U B komauanoit crpoke TPC. Hampuwmep,
KOHCTPYKIIHS

uses Memory;

rae Memory He pe3uaEeHTHBIH MOAYINb, 3acTaBiseT koMnunaTopy uckate MEMORY.TPU B Texymeit 1upekTopuu, a 3aTeM B
KakJ10M M3 TUPEKTOPUN MOIyJeH.

Korga xomanaet Compile/Make n Compile/Build xoMmunupyoT MoAynH, 3aJaHHbIE B OIepaTope uses, UCXOJHBIC
¢aiinel nmyTes Tak ke, kak u .TPU ¢aiiner u uMs ucxogHoro ¢aiiima MOIyns HpHHAMAETCS TO XKe, 9YTO M MM MOIYJS C
pacmupenueM .PAS.

ITpumep:
Paccmotpum HebGonbmoit Moxyns mox HazBaHueM IntLib, cocrosmuit u3 [ByX MPOCTHIX mporpamm: mporeaypa [Swap n
¢byusxuus IMax:
unit IntLib;

B * interface
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procedure ISwap (var I, J : integer);
function IMax (I, J : integer) : integer;
implementation
procedure ISwap;
var
Temp : integer;
begin
Temp :=1; 1 :=1J;J := Temp;
end; {of proc ISwap}
procedure IMax;

begin
if I >J then
IMax =1

else
IMax :=J;

end; {pynkunu [Max}
end. {moxyns IntLib}
Texct monyns Haxomutes B ¢aitme INTLIB.PAS. Ilocre xoMmmiasinuu pe3ynbTHPYIOIIHH KoJ momemiaeTrcs B (aim
INIT.TPU, a 3arem B IUPEKTOPHIO MOAYJIEH, ECIU OH €CTh, WM OCTAETCS B TOW XK€ TUPEKTOPHUH, II€ HAXOJUTCS Mporpamma.
Crnenyromasi mporpaMma HCIoJb3yeT Moaynb IntLib:

E program IntTest;

uses IntLib;
var
A, B : integer;
begin
Write ('BBeagute n1Be nepeMeHHbIE 1IEJI0T0 THIA : ');
Readln (A, B);
ISwap (A, B);
Writeln ('A=", A, 'B=", B);
Writeln ('Makcumanbhast u3 vux ', IMax (A, B);
end. {mporpammsl IntTest}
B npuMepe mokazaHo Kak CO34aTh MOJAYJb U HCIONB3YIOUIYIO €ro IporpaMmmy.

Moayau u 6oadbmine NPOrpamMMm bl

OO0braHO GoJrbIIas MporpaMMa AETUTCS HAa MOAYNH, KOTOPBIE COCTOSAT U3 HpOoIeayp M (QYyHKIHH, CTpyINIUPOBAHHBIX IO
Ha3HayeHuto. HampumMep, mporpaMMbl peakTopa MOXHO pa3felMTh Ha WHHMIMAIM3AaLUIO, BBIBOJ, YTEHHE M 3anuch (aiina,
¢opmaTupoBanue u T.7. Tak ke MOXKET OBITH TIO00ANBHBIH MOXYIh — MOJYNb HCIIOJNB3YEMBIH BCEMH JIPYTHMHU MOIYJISIMH, a
TaK € TJIaBHOW NpOrpaMMOH — OH OmpenenseT TI00anbHbIe KOHCTAHTBI, THIBI JaHHBIX, NMEPEMEHHbIC, MPOLEAYPH U
¢yaxnun. Cxema 60IBIION IPOTPaMMBIL:

o program Editor
o oF
H@ g uses

DOS,Crt,Printer {crangaptasie Mmoaynu u3 TURBO.TPL}
EditGlobals, {momynu, HanmucaHHBIE MOIH30BATEIIEM |
EditInit,
EditPrint,
EditRead,
EditWrite,
EditFormat;
{0OBSBICHHS TPOTPAMMBI, MIPOIEAYPHI U QYHKIUH }

begin {rmaBHas nporpamma}

end. {mporpammsr Editor}

Moaynu a3toit mporpammsl MoryT Haxoauthesi B TURBO.TPL wmnm cymectBoBath kak otaensHbie .TPU daiinel. B
nocienHem cirydae Turbo Pascal Gyner ympaBisiTe mpoekToM. DTO 3HAYMT, YTO NPHU MepeKoMmmsinuu mporpammsl Editor,
Turbo Pascal, nposepuB mary o¢aiinoB .PAS u .TPU, nepekoMnuiaupyeTr TOJbKO T€ MOIYIU M (aiiabl, KOTOpble ObLIH
MOIUGUIIPOBAHEI.

OpraHusauus nporpamMm

Turbo Pascal Bepcum 7.0 mo3BoIsIeT pa3menwTh HpOrpaMMy Ha KOJOBBIE CEIMEHTHL. [JTaBHas mporpamma mocie
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KOMIMJISIUKA 3aHUMAeT CeTMEHT. DTO 3HAYUT, YTO OHA HE MOXKET 3aHMMAaTh MamsATH Oojbire 64 KO6.

OnHako, UMeeTcs BO3MOXHOCTh YBEJIMYHTH STOT BEpXHHH mpexpen, pa3dmus Bamry mporpammy ma momymu. Kaxxnmbrid
MOJZlyJIb MOXET colepxkath A0 64 KO MalIMHHBIX KOJOB MPU KOMIUISIINH.

JUts 3TOTO0 MOXXHO OO0BEIWHHUTH BCE TII0OANBHBIE OMpEENIEHUs] — KOHCTAHTHI, THUIBI JAaHHBIX, NIEPEMEHHBIE — B OJUH
moaynb. Ero moxuno HasBath MyGlobals. B oTnnume oT BkiItodaeMblx (aidioB, Moaynu He MoOTyT "BuuaeTs" mro0ble
OmpeereHNs, CleJaHHble B TJIABHOW MporpamMme; OHH "BHAAT" TOJBKO TO, YTO ONPEIEICHO B HHTEPPEHCHOW YacTH UX
COOCTBEHHOTO MOAYJS M B APYTUX MOAYJSAX, UCIONB3yeMBIX UMH. [103TOMYy MoAylb MOXeT ucnoib3oBaTh MyGlobals u
oOpamaTsCst KO BCEM TII00ATbHBIM 00BSIBICHUSIM.

Bropoii Bo3moxHbIH Moayne — MyUtils. B koTopoM MOXHO coOpaTh MOANPOTpPaMMBI, UCIIOIb3yeMbIe MPOTPaMMe.
31ech DOIKHBI OBITH COOPAHBI MOANPOTPAMMEI , KOTOPBIE HE 3aBUCAT OT KaKUX-IHOO0 JPYTHUX IMOAIIPOTPAMM.

Kpome »3TOro, MoxHO OOBEAMHUTH MHpOIEAYypbl M (YHKIMM B JIOTHYECKHE TpyHNbl. B Kaxaoil rpymme MOXHO
OTIPEAETNTh HECKOJIBKO NMpOoueayp U QpyHKINH, KOTOpsle HanOoJee JacTo MCHOIB3YIOTCS NMPOrPaMMON U 3aTeM IPOUELYPH H
(YHKIHH, KOTOPBIE UCIOIB3YIOTCS HECKOJBKO pexe. Pa3OneHue OONBIION MporpaMMbl Ha MOJYJIH MOXET HPOU3BOAUTHCS B
MPHUBEJCHHON MOCIEe[0BAaTEIbHOCTH:

1  CkonupyiiTe Bce 3TH NpoUeAypbl U GYHKIUHN B OTACIbHBIN (aill M ynanuTe UX U3 TIaBHOI MPOTpamMMBl.

2 OTkpoi#Te 3TOT (aila Ans pelaKTHPOBAHUS.

3 HaOepure cienyoniye CTpOKH Mepea MpoLeaypaMu U GYHKIUIMHE:

unit ©Ms MOJAYJIS;
intarface
uses MyGlobals
implementation,
[JIE UMS MOJYJISI - UMSI BAIIETO MOJYJIA (M TAK J)KE UMSI PETAKTUPYEMOI'O ®AMJIA).

4  HaGepure onepatop end, B KoHIe daiina.

5 Mexnay interface u implementation ckommpyiTe 3aroJIOBKH TpOLENyp W (YHKIIMHA, BBI3BIBAEMBIX W3 TIABHOM
NpOrpaMMsl. 3arojI0OBOK — 3TO IepBasi CTpoKa MOANPOrpaMMbI BMecTe co ciioBamu procedure miau function.

6  Eciu 3TOT MOJYJb UCIIOJIB3YET APYrHe MOAYIH, IPUBEINTE UX HMEHA Yepe3 3alsaTyio B npeiokeHnn Uses.

7 OrxoMnuaupyiite 3ToT (aiin.

8  BepHutech B Bamry rinaBHyro nmporpamMmy U 106aBbTe UM 3TOTO MOy B mpeanoxenue Uses.

CpeactBa Build m Make

Turbo Pascal Bkmiowaer B ceOs OdYeHb Ba)XXKHOE M OUYEHb HYXHOE CPEACTBO YIPABICHHS IMPOEKTOM — BCTPOCHHYIO
yrunuty Make. PaccMoTpuM ee HazHaueHHe

Jomyctum umeetcst nporpamma MAIN.PAS, xotopas ucmons3yer detsipe Mmoayinsi: A, B, C, D. Dtu deTsipe Momyns —
yeTblpe TeKcToBbIX (aiima A.PAS, B.PAS, C. PAS, D.PAS. [lanee B ucnonssyer A, a C u D ucnons3ytor u A u D (puc. 19).

MAIN

K

Puc. 19 Cxema B3auMozneicTBus MoIyiei

[Ipn xomnuiasiunn MAIN.PAS xommunsarop umier daiiner A.TPU, B.TPU, C.TPU n D.TPU, 3arpyxaetr ux B namsrsb,
cobupaer ux xoasl B ¢paitn MAIN.PAS, komnunupyet u 3anuceBaet ero B ¢aitn MAIN.EXE (ecnu komnmnpyercs Ha JUCK).

Jomyctum, uto Mbl BHocsATca u3MmMeHeHus B C.PAS. Temepsr n11 co3manus MAIN.EXE Heobxomumo
nepexommmaupoBats 1 C.PAS n MAIN.PAS. OTo HeMHOTO cKydYHas, HO HE CI0XHAs 3a1ada.

JomnycTum, U3MeHeHHs BHeCeHbI B cekuuto uurepdeiica A.PAS. JInsa co3nanus HoBoi Bepcun MAIN.EXE HeoOxoaumo
HEepeKOMIMINPOBATh yKe Bce ueTblpe Moayns u cam MAIN.PAS. DTo o3Hadaer, 4yTO NpU KaXXIOM HU3MEHEHHHM B MOJIYJE
A.PAS, TpebyeTcs mepeKOMNUISINS BCEX MATH MOIYEH.

Make

Turbo Pascal mpemmaraer pemeHue 3Toi MpoOJeMBI: MOXHO HCIONb30BaTh onuuio Make B mento Compile u Turbo
Pascal BeimoiHUT Bclo paboty. IIpolecec o4eHb MpOCTOii: mociae BHECEHUS M3MEHEHHMH B KaKOW-IMOO MOJYNb MM B TIaBHYIO
HpOTpaMMy IEepPEeKOMITMIMPOBATh HAZ0 TOJBKO TJIaBHYIO MPOTPaMMY.

Turbo Pascal ocymecTBisieT Tpu BUAa NPOBEPOK:

1  Bo-mepBbiX, IpOBepKa JaThl U BPEMEHM MAJIs KaXJOT0 MOAYIS, MCIOJIB3yeMOoro mporpaMmoii. Jlata cepsiercs y
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¢aiinoB ¢ pacmupenusimu .PAS u .TPU. Ecnu B ¢aiinet (\PAS) BHOcminCh HM3MEHEHHs C TeX IMOp, Kak ObUl co3aaH
cootBercTBytomuit .TPU, To sToT daitn .PAS nepexommunupyetcst 3aHOBO, co3naBas ooHoBiIeHHbIH ¢aiin .TPU. [TosTomy B
nepBoM npumepe, korpa usmeneHus BHocsaTca B C.PAS, Turbo Pascal aBromatuuecku orkommnuaupyer C.PAS nepen
kommuisiieir MAIN.PAS (mpu ycnoBum ncnonbs3oBanust onnuu Make).

2  Bropas mpoBepka: ObLIM JI BHECEHBbI M3MEHEHHs B CeKuHio mHTepdeiica Mmoanpunupyemoro moxayns. Eciu ato
umeno Mecto, To Turbo Pascal 3aHOBO 0T KOMIHIUPYET BCe MOAYIIH, UCIIONB3YIOMIHNE JAaHHBIH MOTYIb.

Bo BTOpOM mpuMepe M3MeHEHMs BHeceHbI B pa3znen uHrepdeiica A.PAS, monyns MAIN.PAS koMmmuiupyercst 3aHOBO.
Turbo Pascal mepen xommmsanueii MAIN.PAS aBromartmuecknm mepexommmupyer A. PAS, B.PAS, C.PAS, D.PAS (B
ONMCAaHHOM B uses nopsake). OaHako, eciu ObuU1 MOAUGHUIMPOBAH TOJIBKO Pa3Jiell pealn3alni, TO NePEKOMIHISIMS APYTHX
3aBUCHMBIX MOJYJeH He TpeOyeTcs, HOCKONbKY (C MX TOYKH 3pEHHs) He H3MEHMICS 3TOT MOAYJIb.

3 Tperbs mnpoBepka kacaercs BkiodaeMbix u .OBJ @aiinoB, comepxkammx mnoamporpammbl Ha AccemOuiepe,
UCTIONB3yEeMBIX KakuM-1H00 MoxyneM. Ecnn naunsrii ¢aitn .TPU co3nan panbine, 9eM KakoW-HUOYAb (Galii BKIIOUaeMBIH WK
.OBJ, ¢ KoTOpBIM OH COOHMpAaEeTCs, TO COOTBETCTBYIOLIMH MOMAYJIb KOMIMIMPYETCS 3aHOBO. TakuM 00pa3oM, eciu Obun
BHECCHBl HM3MEHEHHS B IOANpOrpaMMax, HANHCAaHHEIX Ha AcceMOiiepe, HCIOJB3yeMbIle MOIYJIEM, 3TOT MOZYJb
ABTOMATHYECKHU NEPEKOMIMINPYETCs, KOIAa KOMIMIIMPYETCS IporpaMMa, HCIOJIb3YIoasi 3TOT MOIYIb.

Jns ucnons3oBaHus onnuu Make Hamo BeIOpaTh komanxy Make B menio Compile nmn maxats F9. Ilpu paGore ¢
KOMIUJISITOPOM KOMaHJHOW CTpOKM ykaszare omuuio /M. Omuuss Make He Bo3aelicTByeT Ha MOIYJIHM, HaxoAsliuecs B
TURBO.TPL.

Build

Ommus Build — »sto wactHeli cinywait Make. Ilpu wucmons3oBanmm Build nepexkoMnmmupyroTcss Bce MOJIYIH,
HCIIONb3yeMble JAaHHOW mporpaMmoii, uckimodas moxynu u3 6ubnuoreku TURBO.TPL. Dto Gonee mpocTod M HageKHBIN
cnoco0, 94To Bce OyaeT 0OHOBICHO.

s Bei3oBa Build u3 xomaHaHO#M CTpoKH Ucmonb3yeTcs onuus /B.

ABToHOMHas yrminta Make — 3To mporpamma, nocrasnsemasi ¢ Turbo Pascal.

Turbo Pascal mpeanaraer 60jblIoi HA0Op MOLIHBIX CPEICTB AJS YNPaBICHUS U CO3MaHUS OONBUIMX M CIOKHBIX
IporpaMM, IIOCTPOCHHBIX W3 MHOTOYHCIEHHBIX MOAYyNeH, HCXOAHBIX M O0O0BEeKTHBIX (aimoB. Cucrema mpesaraer
aBTOMAaTH4ECKOE BbINOJHEHUE onepanuii Make u Build, nepexoMnunupys Moxyiu B ciiydae He0OXouMoCTH. B To e Bpems,
Turbo Pascal He uMeeT cpencTs g moxydeHus oOHOBIeHHBIX .OBJ daiinos ((paiinoB 00BEKTHBIX KOAOB) IOANPOTPAMM,
HamMCcaHHBIX Ha s3bike AccembGiuepa (LASM daiinoB), B ciydae Mogudukamuu mnociegHux. Jus 3Toro HeoOXoammo
UCTIONB30BaTh OTACNBHEIH Accembiep. Bompoc: Kak momyaurs nocienuue Bepcnu daiinos ¢ pacmupenusmu .ASM u .OBJ u
KaK MX MOJKII0YaTh K mporpammam? OTBeT npocT. Mcmonb3yeTcst aBTOHOMHast yTuiauTa Make, KOTopasi OCTaBIsIeTCsl BMECTE
¢ cucremoii Turbo Pascal .

Make — HHTEIUIEKTyalbHBIH TPOTPAMMHBIA aIMUHUCTPATOP, KOTOPBIA MPH 3aJaHUU ONMpPEIEICHHBIX KOMaH[, BHIIIOJTHHUT
HeoOXoaMMyI0 paboTy IO COoXpaHeHHI0O M OOHOBIeHHIO mporpamMM. Ha camom peme BO3MOXKHOCTH yTHIHTH Make
3HAYUTEIbHO HIHpe. B ee pyHKIMOHATbHBIE BO3MOXHOCTH BXOJIMT:

— CO3/aHUe Pe3epBHEIX KOIHH;

— ynaneHue GpaiaoB U3 pa3iIUYHBIX MOIAUPEKTOPHIL;

— aBTOMAaTHYECKHH 3allyCK IPOTpaMM C BHECEHHEM M3MEHEHUIl B HCIONb3yeMble (haIbl JaHHBIX .

[To Mepe M3yYeHHUs] UCIOIb30BaHMS YTHIUTH Make, MOXKHO YBHICTbh M APYrue BO3MOXHOCTH M CIOCOOBI NIPUMEHEHUS
3TON yTHIHTEHI UL pa3paboTKU MPOTPaMMHOT0 00ecIedeHNUs.

Make — aBTOHOMHas yTWINTa; OHa oTinyaerca ot onuuid Make Build, xoropsie Bkirouensl B IDE u xommunsrop
KOMaHJTHOW CTPOKH

HeGomnboit npumep:

JlomyctnM, Hag0 HamHMcaTh HECKOJIBKO MPOrPaMM, BBIBOJSIIMX HA AWCIUIEH HEKOTOPYI0 MHGPOpPMAIHIO O ONmKaWmmx
3Be3nHbIXx cuctemax. Opna mporpamma GETSTAR.PAS cuuThiBaeT B TEKCTOBBIM (aill CIHCOK 3BE3AHBIX CHCTEM,
00pabaThIBaeT €T0 U CO3JAeT ABOMYHBIN (aiii 3Toi nHGOpMauy.

GETSTAR.PAS wucnonssyer Tpu wMmoayns: STARDEFS.TPU, xoropelif coiepxHuT Tio0anbHbIe OINpeAeNeHus;
STARLIB.TPU, comepxamniuii HeKOTOpble YTHIUTH (BcrioMmoraTtensHble noanporpaMmsl); STARPROC.TPU, kotopsrii nemaer
OCHOBHYI0 00paboTky uHbpopmanuu. McxogHble KOIbI WX HAaXOIATCSA, cOOTBeTcTBeHHO, B ¢aiinmax: STARDEFS.PAS,
STARLIB.PAS, STARPROC.PAS. Onpenenum cineayromue 3aBUCUMOCTH:

— STARDEFS.PAS He ucnosib3yeT HUKaKHX IpYTHX MOIYyJeil;

— STARLIB.PAS ucnonssyer STARDEFS;

— STARPROC.PAS ucnonssyer STARDEFS u STARLIB;

— GETSTAR.PAS ucnonszyer STARDEFS, STARLIB u STARPROC.

Jns nonydenus GETSTAR.EXE neo6xomumo mpocto "crnenats" (otkommminpoBats) GETSTAR.PAS. Turbo Pascal
OyzmeT mepeKOMIIINPOBATh MOJIYIIH 110 HEOOXOAUMOCTH.

HomyctumM, ects Heckonbko noanporpamm u3 STARLIB.PAS — nanucanueix Ha Accembiuepe daitnos SLIB1.ASM u
SLIB2.ASM. ITocne pa6otsr Turbo Assembler momygaem daiinst SLIB1.OBJ u SLIB2.0OBJ. Kaxnsrit pa3 STARLIB.PAS npu
KOMIUWJISIIMK KoMImoHyeTcst ¢ o6onmu .OBJ daitnamu. ®@akruuecku, Turbo Pascal 3anoBo nepexomnunupyer STARLIB.PAS,
ecin ¢aitn STARLIB.TPU co3nan panbmie, ueM kakoii-muoo u3 stux .OBJ daitnos.
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Yro Gyzner B ciydae, eciiu Kakoi-nmu6o n3 .OBJ daiinos oxaxkercs co3gaHHbIM paHblie, yeM daiinel .ASM, 0T KOTOpBIX
OHH 3aBHUCAT? DTO 3HAYUT, YTO COOTBETCTBYIOWMH (ailnm ¢ pacmupenueM .ASM nomkeH ObITh peaccembmmpoBaH. Turbo
Pascal He MoxeT accemOunupoBath Takue daitbsl. Uto xe nenars?

HeobxoauMo co3aath koMaHgHBIA (aiin mist Make, BbI3BaTh yTunuTy Make, mogaB el 3TOT KOMaHIHBEIA (ain. DToT
¢daiin cocTOMT M3 3aBHCHUMOCTEHl M KOMaHZ. 3aBHCHMOCTH OMNpPEACISIIOT 3aBHCHMOCTH (ainoB apyr ot apyra. Komauusl
yKka3siBaroT Make, kak co3naTh qaHHBIA Qaiin u3 Apyrux Ghaumios.

Co3nanme koMmaHnaHoro paiiada nasa Make

®aitn s Make B 3TOM ciiydae JOJKEH BBITISACTD:

GETSTARS.EXE : GETSTARS.PAS STARDEFS.PAS STARLIB.PAS SLIBI.ASM\SLIB2.ASM SLIB.OBJ
SLIB2.0BJ TPC GETSTARS /M

SLIB1.OBJ : SLIB1.ASM

TASM SLIB1.ASM SLIB1.OBJ

SLIB2.0BJ : SLIB2.ASM

TASM SLIB2.ASM SLIB2.0BJ

— Ilepseie nBe crpoku noscHsor Make, uto GETSTARS.EXE 3aBucut ot Tpex ¢aitio Hanucanusix Ha Turbo Pascal;
IBYX (¢ailnoB, HanmucaHHBIX Ha accemOiuepe; nByx .OBJ ¢aitnoB. O6partseni cadm (\) B KOHIIE NMEPBOH CTPOKH — CHMBOJI
CTPOKHU MPOJOJIKEHUs, T.€. CTPOKA OMepaTopa MpoJoKaeTes Aajee.

— Tpersst cTpoka — ykazanume Make, xak co3maercst HoBas Bepcust GETSTARS.EXE. 3amernm, uto 11t oO6paboTkn
GETSTARS.PAS ucnonb3yercs KOMIHIATOP KOMAaHAHONW CTPOKM M UCIOJb3yeT BcTpoeHHoe B Turbo Pascal cpencrso Make
(mapametp /M).

— Crnenyromue nBe CTPOKH (IIyCThle CTPOKH UTHOPUPYIOTCA) TOBOPAT 0 ToM, uTo SLIB1.OBJ 3aBucutr ot SLIB1.ASM u
0 TOM, Kak nony4uts SLIB1.OBJ.

— IlocnenHue JBE CTPOKH ONMpPEAEIAIOT 3aBUCUMOCTH (Ui ofHOTO (aitna) u neiicreue Make u SLIB.OBIJ.

Hcnons3zoBanne Make

JomycTuM, co3aaH 3TOT KOMaHAHBIH (aiiy Npu MOMOIM BCTPOCHHOTO B MHTEIPHPOBAHHYIO CPelly peAakTopa (Wiu ke
KaKUM-JIH00 JIPYTHM pelakTopoM), 3anucal u coxpaneH B daine STARS.MAK. Ero MoxxHO 3aaTh KOMaH/OM:

make —f STARS.MAK
rae —f — onuws, ykaseiBaromas Make, kakoil ¢aitn ncnonb3zoBats. Make obpabateiBaeT 3TOT (aill ¢ KOHIA M 10 BEpPLIMHEI
(aiina. Bo-nepsbix, oHa npoBepset aatsl SLIB2.0OBJ u SLIB2.ASM, ecau SLIB2.0OBJ crapee, To Make BbI3bIBaeT KOMaHJY:

TAMS SLIB2.ASM SLIB2.0BJ,
koTopas accemOnupyer SLIB2.ASM wu co3maer HoByto Bepcuto SLIB2.0OBJ. Takue xe neiicTBusa (IpoBepka AaThl U
accembnupoBanue) npoussoaarca ¢ SLIBI.OBJ. B 3akmtodenne, nposepstorcs Bce 3aBucuMmoctd GETSTARS.EXE u, ecnu
HEOOXO0IMMO, BBIMOJHIAETCS KOMaH/a:

tpc GETSTARS/M.

Omnuus /M ykassiBaer Turbo Pascal ucnonb3oBaTh BHYTpeHHIOK mporpamMmy Make, KoTopas mpoCMOTPHUT BCE CBA3H,
BKJIIouas nepexomnmisaunio daitna STARLIB.PAS, ecnu nata cozganus SLIB1.OBJ nnu SLIB2.0BJ oxaxercst 60s1ee HOBOM,
yeMm gata co3manus STARLIB.TPU.

Ol'lTl/lMl/l3aI_[I/Iﬂ Koaxa nmporpamMmmabl

HekoTopble ONUMU KOMIMISATOPA OKa3bIBAIOT BIMAHHE, KAK HA pa3Mep, TAK M Ha CKOPOCTb BBIIIOJIHEHMS NPOrPaMMBI.
[TpoucxXoguT 3TO MOTOMY, YTO B 3aBHCHMOCTH OT 3THX ONLHUII B MPOTpaMMy BCTaBISAETCA KO NPOBEPKH OMHOOK M HX
00paboTky. DTH ONMUMM JIy4llle MCHOJb30BaTh HPH pa3paboTke HmporpaMM. B okoH4AaTeNbHOHW BEpPCHUM MX PEKOMEHIyeTCs
MCKII0YaTh (YMEHBIIAETCS pa3Mep M COKpallaeTcs BpeMs BBINOJIHEHUs). Huke mpuBeeH CNUCOK OMUMH M MX 3HAYEHHI,
KOTOPBIE HCIOIBb3YIOTCS U ONTUMH3ALUY TIPOTPAMMBI.

{$A+} nosBonser BbIpaBHMBATh NEPEMEHHbIC M TUIH3HPOBAHHBIE KOHCTAHTHl Ha TPaHHMIy clIoBa. JTO obecrnedyuBacT
Gosiee OBICTPBIN HOCTYN K aMaTH it cucteM 80 x 86. ITo yMoIYaHHIO 3Ta ONMIHS BKIIOYEHA.

{$I-} orxioyaer mpoBepky omnO0K BBoJA/BbiBoAa. C moMoIIbi0 BeI30Ba BeTpoeHHOU yHKkiuu IOResult B mporpamme,
MOHO 00pabaThiBaTh OMIMOKH BBOAA/BBIBOAA caMuM. [1o yModaHuio ucnomib3yercs {$I+}.

{$N-} renepupyer xon 8087, BBHINONHIIOMIKN BCE ONEpalUH C IUIaBarolleil TOYKOW, HCIONb3Yys BCTPOCHHBIH 6-
6aiitoBelit TN Real. Korpa ata onuus BKiIroueHa, OyJeT UCIOIb30BaThes ammnapaTHoe obecrniedenne 8087 nian nporpamMmHas
smyssuus. Ecan Bl koMmuaupyere mporpaMMmy M BCe MOAYJH, Hcmoub3ys {$N-}, 6ubmuoTeka BpeMeHn BoimoiHeHus 8087
He Tpebyercs u Turbo Pascal urnopupyer nupextuBy $E. [To ymomuanuio — {$N-}.

{$R-} BeIKIIOUaeT mnpoBepKy nAuama3zoHa. [IpM TreHepauMM KoJa HE OCYIIECTBISCTCA IPOBEpPKa OMMOOK B
MHJEKCHPOBAaHUU MAacCHBOB U HE NPOBEPAETCS MPUHAUIEKHOCTh NPHUCBAUBAEMBIX 3HAUCHHMH NOIMYCTHMOMY auanaszony. ITo
YMOJTYaHHIO 3Ta ONIHUSA OTKIIOYCHA.

{$S-} BBIKIIOHWaeT mpoBepKy crTeka. IIpu reHepanuu Koja He NPOBEPSETCS HAJIWYME JOCTATOYHOM MaMsATH Ui CTeKa
Ka)kKZ0TO BBI30Ba Mpouenypbl nin GyHKiuu. [To yMOI4aHHIO 3Ta OMUUS OTKIIOYEHA.

{$V-} ormenser npoBepky napaMeTpoB var, KOTOpPbIE€ SBISIOTCS CTPOKaMH. JTO MO3BOJISET HepenaBaTh B KaueCTBE
(aKTHYECKMX MapaMeTPOB CTPOKH, AJTHHA KOTOPHIX OTIMYHA OT THIIA, OTPENEICHHOTO 1 hopManbHOTO mapamerpa var. Ilo
YMOJTYaHHIO 3Ta ONLHUS BKIIOYEHA.
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{$X+} paspemaer HCmOIb30BATh BBI3OBBI (YHKIHH KaK OIEpaTopbl; pe3yibTaT BbI30Ba (DYHKIUH MOXKET OBITH
OTOpOLICH.

Hcnosp30Banne 3TUX ONLMKH O03HAYaeT onpeseNneHHblil puck. Ilons30BaThca MU HAZ0 OCTOPOXKHO. Ecnu jxe nporpaMma
MoBe/eT ce0st HEMOHATHO M HENPEICKa3yeMo, TO UX CIIEAYeT BKIIOUUTh BHOBbD.

[ToMuMO BO3MOXHOCTH BKIIOYEHHS 3THX CPEJACTB B UCXOAHBIA KOJ, MMEETCS BO3MOXKHOCTh YCTAHOBUTh MX C MOMOIIBIO
mento Options/Compiler B wHTerpupoBaHHOW cpene win ¢ momouipio onuuu $X B KoMmMaHaHOW cTpoke, (rae X — 3To
COOTBETCTBYIOLIas OyKBa IUPEKTUBBI KOMIIMIIATOPA).

OB BEKTHOOPUWEHTUPOBAHHDBIE CPEACTBA CUCTE Mbl
nNMPOrPAMMUPOBAHUA

OBBEKTbLINACKANA

M CBEEKTOM MOHVAKG TWT JAHHBK- B KOTOPOM CBHEVHEHDI JAHHBE U1 QVHKLW [TA P, IC 3TV JpAHbMA C
CGBEEKTHO- CPVEHTVPCBAHBM I'PG'PAMWPG?I'I/EM CBSBAHO MOHATVAa AT HE [AHBK
P TI/I'[BVIM:'I'CI[PVK@AEOIK/I HACTE[JOBAHVE N METQOB GBEEKTOM HATEJH/KOM OT GBEEKTA
MEPE[KA JU MO'/VMOPAYBM {MEET MECTO KA QCHA M1 TA YE dVHKLVA MTPVMEHFETCH K APIYMEHTAM PAS/VHHBK TUTIOB-
mm aYHAW C WEHEW WEET HEGKO'BKO VHTEPTPMTALMA WU CBEE[HEHE [JAHBK PAS/VHHEK TUCB B
EMMOEPEME ]

OObpsaBnIeHHE 0O0O0BEKTA

B oneparope Type 3amaeTcs uMsi 00beKTa U yKa3bIBAETCS 4TO 3TO 00BeKT. [Tocie uero 3amaercs mois 0ObeKTa.
Type
TData = object
Name: string[30];
Date: string[30];
end;

HacnenoBanue 00bE€KTOB

OOBEeKT MOXKEeT OBITh OmpeeNeH, Kak MOTOMOK YX€ CYLISCTBYIOIIEro O0BbeKTa, T.e. OH MOXET HAacjleqoBaTh IMOJS U
METOAbI MPEeAbIAYIEro 00beKTa.
Type
TData = object
Name: string[30];
Date: string[30];
end;
TStudent = object (TDate)
Ball: real;
end;
B nannom ciayuae TDate siBiseTcs poJuTenbCKUM THIIOM, a TStudent sBisieTcst ZOYEPHUM.

Ok3zemnaaps tuma Object

OOBEKT MOKET ONUCHIBATHCHA, Kak Jrobas CTaTHYecKass WM JAWHAMHYECKas MepeMEHHas, CChUIANIIascs Ha
pa3sMELIEHHYIO B JUHAMHYECKON NMaMATH NEPEMEHHYIO
Type
PStudent = "Tstudent;
Var
Stat st: TStudent;
Din_st: PStudent;

NMuavunuanuusamnusa Noleld 00BEKTOB
Hns yno6cTBa B 00BEKTHO-OPHEHTHPOBAHHOM IPOTPAMMUPOBAHUU JUIsl MHUIMATU3ALUH M0Jieil 00beKTa HCIOJB3YIOT

npouenypy Init
Type
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TDate = object
Name: string[30];
Date: string[30];
Procedure Init (Nm,Dt: string);

end;
Procedure TDate.Init (Nm,Dt string);
Begin
Name := Nm; {MHUAIHATH3ALKS TOJA name}
Date := Dt; {nuunuanu3samnus nous date}
end;

OnpepeneHue METOAOB

BHyTpH 00beKTa METO/ OINpEeaeNsIeTcsi 3ar0JI0BKOM MPOLEAYphl Win QyHKINH, AedcTByIoel kak MeTon. [Ipuuem camu
METO/Ibl OITUCHIBAIOTCS BHE ONPEENICHNUs] 00BEKTa KaK OTJeNbHAs MPOLeaypa WIn QpyHKIHUS.
Type
Tdate = object
Name: string[30];

Date: string[30];
Procedure Init (Nm,Dt: string);
Function GetName: strring;
Function GetData: string;

end;
Procedure Tdate.Init (Nm,Dt: string);
Begin

Name := Nm ;

Date :=Dt;
end;
Function Tdate.GetName: string;
Begin

GetName := Name;
end;
Function Tdate.GetDate: string;
Begin

GetDate := Date;
end;

[Tons taHHBIX O0BEKTOB HUPOPMANbHBEC
mapaMeTpb METOZOB

[TockOIBbKY METOJBI M UX 00BEKTH UMEIOT 00yl 00sacTh AeicTBUS, popMalIbHBIE TapaMeTpbl METO/a HE MOTY ObITh
HJICHTUYHBIMU JIOO0OMY M3 ToJiell AaHHBIX 00bekTa (Tak ke Kak M B INPOLEAypax 3ampeT Ha HIACHTHYHBIC JIOKAJIbHBIC
napameTpsl). Beimaetcst coobmenne Duplicate identifier

BknwoueHne o6beKTOB B MOAYIH

BKJIFOYCHUHU O6’beKTa B MOAyJIb B MOIYJIE 00BABIIEM O6’beKT CO BCEMH €TI0 IIOJIAMH H MCETOJaMH. B nporpamme
yKa3bIBaeTCs MOJyJb, B KOTOPOM HAXOAMTCS 3TOT OOBEKT M OIMCHIBAETCS 3K3EMILISP TUIOM 3TOr0 OOBEKTa B pasjele
00BABICHUS NEPEMEHHBIX !

Program Use object;
uses Date; {Moaynbs B KOTOPOM ONpesiesieH 00bEKT }
Var date:Tdate;
ITepeonpencienue MEeTOJOB

Jlns nepeomnpesieseHuss METOIOB HCIOIB3YIOT HacieqoBaHue (IIPU OMpeaesIeHHH MOPOXKISHHOTO THIIA UM HaCJeAYIOTCS
METOJBl TOPOXAAIOIIET0 THIA, OMHAKO OHH MOTYT MepeorpenensiThes). s mepeonpeneseHns HacleAyeMOro MeToja
OIIUCBHIBACTCA HOBblI‘/’I METOJ C TEM XK€ HMMCHCM, 4YTO H HaCHe}lyeMbe/i METOA. HO C ﬂpyFI/IM TCJIOM H HapaMeTpaMI/I (le/l
HEO0OXOIUMOCTH).

Tstudent = object (Tdate)
Ball: real;
Procedure Init (Nm,Dt: string; bl: real);
Function GetBall: real;
Function GetSum: real;
Procedure ShowSum;
Procedure ShowBall;
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end;

Procedure Tstudent.Init (Nm,Dt: string; bl: real);

Begin
Tdate.Init (Nm,Dt); {31ech MOXHO BEINOJHUTH COOCTBEHHYIO HHHIIHAIH3AIIHIO }
Ball := bl;

end;

Constructor

Hpouenypa, OTBCYHarwuias 3a CO3JaHUuC oObekTa. B sroit npoueaype MOXKHO BBIIIOJIHUTh HHUIHUATIU3ALIUIO MoJICH

Type

Constructor Init (Nm,Dt: string);
end:
Constructor Tdate.Init (Nm,Dt: string);
begin

Name := Nm;

Date := Dt;
end;

Destructor

[Ipouenypa, oTBeyaromas 3a YyHUYTOXKEHUE 00bEKTa

Type
Constructor Init (Nm,Dt: string);
Destructor Done;
end:
Constructor Tdate.Init (Nm,Dt: string);
begin
Name := Nm;
Date := Dt;
end;

Destructor Tdate.Done;
begin

clrscr;
end;

PacmupeHHOEe HCONb30BaHUEe oneparTtopa New

B 00BEKTHO-OPHEHTUPOBAHHOM INpPOrpaMMHUpOBaHMM New BBINOJHSAET BBIACICHHE HaMATH A o0bekra B
JUHAMHAYECKOW 00JaCTH U MHHUIMAIH3AIHMI0 CAaMOTO 00BbEKTa C MOMOIIBIO BBI30Ba €r0 KOHCTPYKTOPA.

Type

Pperson = *Tdate;

Var person: Pperson;

person := New (Pperson);

nin

person := New (Pperson, Init(‘Alex’,”05-02-1999));

nin

New (person, Init(Nm,Dt));

PacmupeHnHoe mcnonb3oBaHuUe omepaTtopa Dispose

Ouniaer BBIACICHHYIO MaMATh B AMHAMHYECKOH obiactu u YHHUYTOXaeT OOBEKT II0 CPEICTBOM BBI30Ba €ro
Destructor’a

Dispose (person,Done);
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ITPUMEP UCIIO/Ib30BAHUA OBBEKTOB B IIACKAJIE: BBIYHCIIEHUE 3HAYEHHUA OIIPE/JEJIEHHOI' O

HHTET'PAJIA METOJAMH CHMIICOHA H IIPAMOYIOJIBHHKOB {B METOJE CHUMIICOHA
HUCIIOJB3YETCA ®OPMYVYJIA

Y(X +H)=Y(X)+H* (F(X)+4+*F(X + H/2) + FX + H) ) / 6}

uses crt;
const

xn = 0.6;
xk=1.4;

Type Tf=object {O0bsBICHNE 00BEKTA}
hl, x, yl, y2 : real; {ITons o6bekra}
Constructor Init(h:real); {Onpenenenue MeTom0B}
function f(x1:real):real;
function square:real;
function simpson:real;

Destructor Done;

End;

constructor tf.init(h:real); {co3manue 0O0beKTa U HHUIIHATU3AIKS OISt hl}
begin

h1:=h;

end;

function tf.f(x1:real):real;

begin

fi=sqrt( x1 ) * cos( x1)

end;
function tf.square:real;
begin {pacueT Mo MeTOay NPAMOYrOIBHUKOB }
x:=xn; yl:== f(x); y2:= yl + h1*f(x);
while x < xk do

begin

x:=x + hl;

yl:=y2;

y2:=yl + h1*f(x);

end;

square:=y2;
end;

function tf.simpson:real;

begin {pacuer no meroxy Cumrncona}

x:=xn; yl:= f(x); y2:= yl + (f(x) + 4*f(x + h1/2) + f(x + h1) )/ 6;
while x < xk do

begin
x:=x + hl;
yl:=y2;
y2:=yl +hl * (f(x) + 4*f(x + h1/2) + f(x + h1) )/ 6;
end;
simpson:=y2;
end;
Destructor tf.Done; {yHnuTOXeHUE 00BEKTA }
begin
clrscr;
end;

var smp:"tf; {yka3aTenb Ha AMHAMHYECKUIT OOBEKT}
h,y : real;
BEGIN
clrscr;
write (' BBeaute h (mpupamienune aprymenta) '); read (h);
new(smp,init(h)); {Bsigenenne mamsaTu st 00bEKTa B JHHAMHYECKON 00JacTH W WHULUATH3ALHUS CaMOT0 00BEKTa C
IIOMOII[BIO BBI30Ba €0 KOHCTPYKTOpA}
writeln (' 3HaueHHEe HHTErpaa, paCCYUTAHHOE 110 METO/Y IPSMOYTOJIbHUKOB, PaBHO ');
writeln (smp”.square);
writeln (' 3HaUeHMe WHTErpaia, paccCunTaHHOE Mo MeToxy CHMIICOHA, paBHO ');
writeln (smp”.simpson);
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readkey;
dispose(smp,done);
END.

6 HNPOTPAMMHOE OBECIIEYEHHUE U TEXHOJIOI'MHA
NNPOI'PAMMMUPOBAHUA

UuaTerpupoBanHHass cpefa pa3paboTKu NIporpaMm

WHTerpupoBaHHas cpefa sBISETCS YacThl0 CHCTEMBI pa3paboTku nporpamm Ha s3bikax CH u IMackans. Borland C++ u
Borland Pascal umeroT pa3Hbie, HO OYEHb MOX0XKHE CPEIbl IPOrPAMMHUPOBAHHUS.

OCHOBHBIM JOCTOMHCTBOM CpPEZIbI SBISETCS HHTErpalus HEOOXOJMMBIX CPEICTB pa3pabOTKH IPOrpaMM B €IUHYIO
060504Ky. He BBIXOJS U3 KOTOPO#i, MPOTPAMMHUCT UMEET BO3MOXHOCTh CO31aBaTh, KOMITHIMPOBATH, BBIIIOIHATH, OTIAXKABATH
¥ KOPPEKTHPOBATh MPOTPAMMEI.

PaGora mosb3oBarens 0a3upyeTcs Ha HMCIOJIb30BAHMHM TEXHHKH MEHIO M OKOH. 3[1eCh TaKKe HMEETCS KOHTEKCTHO-
3aBucuMast ToMolb. OCHOBHBIE OTEPATHBHbIE KIABHIIA CPEIBI IPOTPAMMUPOBAHUS IPUBEICHBI B Ta0I. 24.

DKpaH COCTOHMT M3 UYETHIPEX 4YacTeil: TIaBHOE MEHIO, OKHO PEJaKTOpa, OKHO COOOIIECHHS W CTPOKH ONMEPaTHBHOM
TOJICKa3KH.

24 OIIEPATHUBHBIE KJIABUIIU CPEAbBI IPOTPAMMUPOBAHNA

Knasumn Ha3nauenue
F2 CoxpansieT ¢aiin, HaXoAsAMHuicsS B JaHHBIH MOMEHT B peIaKTope.
F3 3arpyska Qaiina (mosBIsieTCs 3apoCc UMeHN (aiina).
F5 Hanoxenne akTUBHBIX OKOH ApPYT Ha JIpyra.
F6 CMeHa aKTHBHOTO OKHA.
F7 BrimosiHeHHE 04epeTHOTO omepaTopa MporpaMMBL.
F&8 [lepexon k cnexyromieit omuoke.
F9 Co3znraeT BRIMOMHAEMBIH (aiiyl, HO He 3arpyKaeT ero.
F10 BEI30B ritaBHOT0 MEHIO.

ALT F1 Bri3piBaeT npeablAymnii 5KpaH MOJICKa3KH.

ALT F2 | 3akpbITHe aKTHBHOI'O OKHA .

ALT F9 | Tpancmupyer ¢ pacmuperueM *.OBJ B CU wu ¢ pacmmupenuem *. TPU
B [lackane Qaiin, 3arpyXxeHHBII B pegaKTop.

ALT X Brixon u3 cpensl.

CTRL F 1 | Bei3piBaeT nojcka3Ky 0 TEKyIlel MO3UIHUU Kypcopa

CTRL F 2 | 3aBepuieHue oTiIaJKu NPOTPaMMBL.

CTRL F 3 | BeiBoj CIIHCKa aKTHUBHBIX OJIOKOB.

CTRL F4 | IIpocMOTp 3Ha4eHUs BBIpAXKCHUS.

CTRL F5 | H3meHnenue pa3mepa U MOJOKEHUA aKTUBHOTO OKHA
CTRL F6 | HoGaBneHue BBIpaKEHUSI B OKHO HAOIIOICHMIA.
CTRL F8 | YcraHoBKa WM OTMEHA TOYKH OCTAaHOBA.

CTRL F9 | 3anmyck mporpaMMsl.

Shift Del | Ypmanenue BeieneHHOTO TeKcTa U3 (aiina B KapMaH

Shift Ins | IlomemnieHne BBIIENEHHOTO TEKCTa M3 KapMaHa B (aii.

IF''TABHOE U OCHOBHBIE BBIMAJAIOINIKWXE MEHIO

FILE — cnyxwur nis paboTsl ¢ ¢daiinamu (3arpyska, coxpaHeHHe, BEIOOp, CO3[JaHue, 3alMCh Ha JUCK), a TaK e paboTa ¢
JUPEKTOPUAMHU (M3MEHEHHE JUPEKTOPHHU, TPOCMOTP AUPEKTOPHUH, BBIXO M3 MPOrpaMMbl, U BpeMeHHbIH Beixoa B DOS).

EDIT — 3T0 co3naHue U peJaKTHPOBaHUE UCXOIHBIX (aliIoB.

SEARCH — nouck Tekcra, nporenypbl, QyHKIHH HIM MECTa OLIMOKH.

RUN — aBromaTHyeckas TpaHCHIALMs, KOMIIOHOBKA, 3aIlyCK IPOIPAMMBI.

COMPILE — tpaHcnsnus nporpaMMsl B 00bEKTHBII U HCTIONHSAEMbIH (ailibl.

DEBUG — no3BossieT OTCIEXHUBATh OMNOKH 1 paboTaTh ¢ cOOOIICHUIMH 00 OmHOKax.

TOOLS — BBI30B BcIlOMOTraTeabHBIX MPOrpaMM (YTHUIIHT)

OPTIONS — mo3Bomser BHIOpaTh HmapaMeTphl KOMIIJISATOpPA, TaKHe KaK MOJENb MaMATH, MapaMeTpbl KOMIIUISIUH,
JUATHOCTUKY TPOTPaMMBbl, TapaMeTpbl KOMIIOHOBIIMKA, OMpPEIENNTh MAaKpOCHI, 3amHucaTh JIUPEKTOPHM: BBIXOJHBIX,
OuOMMOTEeUHBIX M BKJIIOYaeMbIX (aioB; CcOXpaHATh mHapaMeTp KOMIMWIATOpa, 3arpykaTb mapamerpsl u3 ¢aiina
KOH(QUTypaluu.

WINDOW - pabota ¢ okHaMH.
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HELP — o0OpamieHne k cipaBo4HOH ciryxoe.
DIRECTORIES — kopoTko ero Ha3Ha4eHHE MOXXHO ONHCATh (pa3oi

LX)

4yTO, TJIe, UCKAaTh M KyJaa 3amuceiBath’’. Jlns
3aaHug TpeOyeMol NUPEeKTOpHH TpeOyeTcs MOABECTH Kypcop K HYXHOW MO3MIMM B MEHIO M HaxaTh Enter. Cpena BblaaeT
OKHO BBOJIa HOBOTO 3HAaYEHHUS, CTapOe 3HaUYCHHE OyNET HAlMCAHO B 3TOM )K€ OKHE M €T0 MOKHO OTPEIaKTHPOBATH.

Hdnsa CH:

PROJECT — no3BonsieT yka3ath (aiisl, COCTABISIONNE IPOTPAaMMy U YIPABISATh IPOSKTOM €€ CO3TaHMUs,.

INCLUDE DIRECTORIES ( C:\TC\INCLUDE)

Hus include ¢aitnos, YbM HMEHa 3aKITI0OUEHB! B TBOMHBIE KaBBIYKH, IIPOCMOTP OCYIIECTBISACTCS B TEKyIIeH THPEKTOPUH.

LIBRARY — 3t0 6ubnuoTeuHBle OUPEKTOpPHH. B yKa3zaHHBIX 3[eCh AMPEKTOPHUSIX PEIAKTOP BHEIIHHX CBs3el HIIET
OMOMMOTEKN OOBEKTHBIX MPOTPAMM.

OUTPUT - 370 BBIXOAHOH AMpEKTOpuUil, B KOTOPHII 3aMMCHIBAETCS CO3/laBaeMble KOMIIIATOPOM U PENAKTOPOM CBs3ei
o0bexTHBIE (aiinsl ¢ pacmupenuem *.0OBJ u *. EXE.

TC JUPEKTOPUU

TCHELP.TCH - ¢aiin ¢ KOMIUIEKCHO-3aBUCUMON MOJCKAa3KOH.

PICK FILE NAME - 3znecs yxaseBaercst umsi PICK-gaitna (TCPICK.TCP). B stom ¢aiine yka3zpiBaeTcs (HaXOMHUTCS)
nHopmanus o ¢aityie, peJaKTUPOBABIIET0OCsS B MOMEHT BBIXOJA U3 CPEIbI.

ARGUMENTS - cpenctBa 3agaHMs IapaMeTpOB IPOTPaMMEI, KOTOpbIE OyXyT IMepeNaHsl B KadecTBe apTyMEHTOB
(GyHKIIMM main U3 KOMaHIHOH CTPOKH.

SAVE OPTIONS — coxpaHeHue Omiui.

KOMAHABI PEJAKTOPA CPEBI

MaxkcumanbHast AJIHHA CTPOKH B pefaktope — 248 (BUIAUMBIX — 77).
YIAAJIEHUE CTPOKHU B PEJJAKTOPE: CTRL Y.
YAAJIEHUE CJIOBA: CTRL T.

Paboma ¢ 6nokamu

Ctrl K B — nmauano 6moxka.

Ctrl K K — konery 6y10ka.

Ctrl K H — oTMeHa BbIiesieHHs O10Ka.
Ctrl K'Y — ynanuts 61ok.

Ctrl Del — ynanuts 610K.

Ctrl K W — 3anucars 670K Ha JHCK.
Ctrl K R — cuuraTh ¢ AuCKa.

Ctrl K C — ckonupoBatp 0JI0K.

Ctrl K V — nepemectutsb GiI0K.

Shift Del — B3sTb 610K B KapMaH.
Shift Insert — B34Th GJIOK U3 KapMaHa.

MeTonabs OoTnagku Dporpamm

HHorpa, xorja mporpaMMbl JeNalT UYTO-TO HEMPEIBUIECHHOE M HENb3sl JOCTaTOYHO OBICTPO OMPENENUTh MPUUHHY
3TOr0, TO B 3TOM CJIydae JIydlle BCETO OCTAHOBUTH NMPOTPAMMy B 3aJaHHOM TOUKE M MPOCMOTPETH ¢ paboTy MO maram, mpH
3TOM MpOCMaTpUBas 3HaUEHHs TePEMEHHBIX.

BrinmosHeHHEe MPOrpaMMBl 1O IIaraM U TPacCUPOBKa

1 STEP OVER — xomMaH/a BBIIOJHEHHS T10 IIaram

2 TRACE INFO — xomaHaa TpacCUpOBKH.

3 OcranoBka BeimonHeHust mporpammsl — GO TO kypcop.

Otu KoMaHIel HaxonaaTcs B MeHio RUN, onHako, MOXXHO OOOWTHCH M 0€3 HHMX HCHOJB3Ys CIeAyIOI[He KOMOMHAIUH
KJIaBHII:

Ctrl F8 — oTMETHTB CTPOKY HPOTpaMMBI C KOTOPOH HEOOXOAMMO TPAaCCUPOBATh;

Ctrl F7 — npocMoTpeTh, 3a1aBacMble 3HaUCHHUsI IEPEMEHHBIX B OKHE watch;

Ctrl F9 — 3anmycTuTh nporpaMMy Ha HCIOJHEHHE;

F7 — BBINIOJIHEHUE TPACCUPOBKH;

Ctrl F2 — npepBaTh TpacCUpPOBKY;

Ctrl F4 — npocMoTpeTh 3HaUCHHE EPEMEHHOII.

PaszHuma mexay TpacCHpOBKOH M MpOCMOTpa MpOTrpaMMbl IO IIaraM 3akIio4yaeTcs B CIEIYIOUIEM: NMPHU BBINOIHEHUU
NpOrpaMMbl MO LIaraM BBI3OBBl (YHKIMH HHTEPIPETHUPYIOTCS, KakK IPOCTOH ONEepaTop, M IOCIE 3aBEpLICHUS BalleH
MOJNPOTrpaMMbl BO3BpAIlaeTCsl CIEAYIOMMIA OMepaTop, a TpacCUPOBKa 3arpyaeT KoJ{ 3TOH MOAMPOrpaMMBbl U MPOJOIIKAET ee
MOCTPOYHOE BHITIOJIHEHHE.
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TexHONOrus NMpOrpaMMHUPOBAHUSIA

Cozganme mporpaMMmbel miss OBM — crnoxHBIH u TpynoeMkuil mpomecc. OH BKIOYaeT B ceds CleXylomine OCHOBHBIE
STambl: OCO3HAHME IPOOJIEMBl M TIPEACTABICHHE 3aJadll Ha ECTECTBEHHOM S3bIKe; (OPMYIHPOBKY 3aJadydM Ha S3BIKE
MaTeMaTHYEeCKHX COOTHONICHHH; pa3pabOTKy YHCICHHOTO METOJa M alrOpUTMa pPENIeHHs 3aadd Ha S3BIKe MaTeMAaTHKH;
pa3paboTKy CTPYKTYpHl JaHHBIX; MPOCKTHPOBAHHE CXEMBI alTOpHTMa OOpabOTKM MAaHHBIX; 3alUCh MPOTPAMMBI Ha S3BIKE
IPOTPaMMHPOBAHHUS M TOATOTOBKY HCXOMHBIX IAaHHBEIX; pa3pabOTKy CHUCTEMBI TECTOB M OTJIAJKy IPOTPaMMEI; pelICHHE
3afaun Ha OBM; monyueHne u HHTEPIPETANUIO PE3yIbTaTOB.

COBOKYITHOCTE TIPHEMOB, HANpPABICHHBIX HA CO3JaHHE OE30IIMO0YHOI MpOrpaMMbl 3a IPHEMIIEMOE BpEMs, COCTaBISET
TEXHOJIOTHIO TporpammupoBanus. K ux 4mcily oTHOCATCS HpHEMBI pa3pabOTKH CTPYKTYpHI NMPOTPAMMBI, PHEMBI BKIIOUYEHHS B
IpOrpaMMy JIOTIOJTHATENBHBIX OIIEpaTopoB, 00ECHEUMBAIOIINX YCKOPEHHOE CO3IaHHME MPOrpaMMBI M KaKk MOXHO Oojee paHHee
oOHapyXeHHe OIIMOOK, W NMPHEMBI, 00eCIIeYNBAIONINE BO3MOKHOCT HCIIONIB30BAHMS CO3AaHHON IPOTPaMMBI KaK IIPOMBIIIIEHHOTO
U3/IeITHS.

Jlns KaXJ0To W3 13TANoB CO3JaHMS M HCIOIB30BAHHS MPOTPAaMMBI CYIIECTBYIOT OMpECIICHHBIC NMPHEMBl 00ecTedeHus
Ka4decTBa MPOTPaMMEL.

ObecneuyeHne KayecTBa nporpamMmMm bl
Ha 3Tamax paSpa6OTKI/I aJropuTM™Ma
U 3alUCHU IpoOrpamMm bl

BrIcokoe kKauecTBO MPOrpaMMBI JOCTHTACTCS, B IEPBYIO O4epenb, 3a CUET IIyOOKOH MpopaboTKH CXeMbl alropuTMa Ha
JTare MPOEKTHPOBAHUA. DTO MpeXkae Bcero 0e30MmHuO0YHOCTh NMPOTPAMMEI, YBEPEHHOCTh NMPOTPAMMUCTa B TOM, YTO OHA HE
COJIEPKUT OUTHOOK, M YBEPEHHOCTD ITOJIH30BATENS B TOM, YTO OHA NPaBIJIbHA.

VYBepeHHOCTE B 0€30IMOOYHOCTH MPOTPAMMBI OIpeNeNseTcs SCHOCTBIO M IPOCTOTOH, YNTAeMOCTBIO M JETKOCTHIO
MHTEpPIpETAMy €¢ aBTOPOM H IIOJNB30BATEISIMH, ITIOCKOJBKY OIIMOKM B IpOTpaMMe MOTYT BBISBISTHCS B IIpoIecce ee
co3maHus M 3kciuryatanuu. lllaHcel cremaTs OmMOKH yMEHBIIAIOTCS, €CJIM IPH pa3paboTKe CO3JaTeNH MporpaMMmbl OymyT
CTPEMUTHCS K TOMY, YTOOBI OHa OblJIa HOHATHOW JPYTHM JIOASM.

XOoTs IpU IPOTPAMMHPOBAHHN HEBO3MOXKHO M30€XaTh OMHOOK, PEKOMEHIYETCS MPHUJEPKUBATHCS HEKOTOPHIX MPAaBHI
COCTaBJICHHS IPOTPaMMBbI, KOTOpBIE INO3BOJISIOT OBICTPO OOHApPYXUTh M ycTpaHHTh ommuOKku. K umciry mpaBmi xopoirero
CTHIJISL TPOTPAMMHUPOBAHUS OTHOCST CIEAYIOIINE.

1) HeoOxomumo cTpeMHTHCS K Hanboliee MOTHOMY HM3YYEHHUIO ITOCTABICHHOHN 3ajauM NMpH (OPMYIHPOBKE 3aJadH, T..
pa3zpaboTke MaTeMaTHYecKOH Mojenu. Takoe H3ydeHHE MO3BOJISIET NOOUTHCS SICHOM, MpeaycMaTpUBAIOIEH MHOKECTBO
JIOTHYECKHUX B3aUMOJeHcTBHIT 00BEKTOB mporpamMmsl. Hemocrarouno riybokass mpopaboTka MaTeMaTHUecKoil MojenH
NPUBOANT K HENPABWJIBHBIM pe3yibTaTaM peIIeHUs 3aJadd, eclId MOJeNb HeNMpHMEHHMa K TeM KiaccaM OOBEKTOB, IS
pacdera mapaMeTpoOB KOTOPHIX OHA HCIIOJB3YyeTCS B JaHHOH MHporpaMMe, HJIM €CIIM HCXOMHBIE JaHHBIE HE YJIHTHIBAIOT
0COOCHHOCTEH JaHHOHN MOJeNH, a MOJIeNb, B CBOIO OUepe/b, HE YUUTHIBAET BCEX B3aMMOAECHCTBUI MEX/y JTaHHBIMH.

2) IlpopaboTka anropuTMa peNICHHS 3aJadl CBs3aHA C BO3MOXHO OoJiee MOJTHBIM YY4eTOM OOMHUX OocoOeHHOcTel
nporecca Berancinennit Ha 9BM. Tak kak B OBM He cymecTByeT HHKakoro JpPyroro BHYTPEHHETO CI0co0a MpeacTaBIeHUs
KOMIIJIEKCHOTO 4HUCla, KpOME NPEJCTaBICHUS B BHJE Mapbl BEIECTBEHHBIX YUCEN, TO MOMIBITKA BBIYUCIUTE Ha DBM KopeHb
YETHOH CTENEeHH U3 BEI[ECTBEHHOTO OTPUIATEIHHOTO YHCIa BBI3BIBACT MPEKpaIleHHe BEIUYUCICHUH U coo0meHne 00 omuoKe.
ANTOpUTM B MOAOOHEIX CIyYasx JOJDKEH MpelycMaTPHUBATh aHATH3 3HAaKa 3HAUCHUS IMOAKOPEHHOTO BBIPAKEHHS U COJEpPKATh
B BO3MOXHBIX BETBH BBIUHCIEHUIl — IS BENIECTBEHHOTO M MHHMOTO 3HadeHHWil KopHsS. Jpyroil mpumep CBsi3aH C
NpHONMKEHHBIM MpPEJCTaBICHHEM BeIlecTBeHHBIX uymcen B OBM. HemenecooOpa3Ho cpaBHHBAaTh 3HA4YEHUS JBYX Be-
IECTBEHHBIX BhIpakeHNH. CpaBHEHHE clelyeT 3aMEHUTh IPOBEPKOH COOTHOIIEHHS

|4- Bl <e,

TZe € — MaJloe YHCIIO; €CITM 3TO HEPAaBEHCTBO BEHINOIHSIETCS, TO CIEAYEeT CUUTATh, 9TO0 4 = B.

[MpubnmxeHHOe NpeAcTaBICHNE BEIIECTBEHHBIX dnucel B OBM MoxeT mpHBeCTH M K TOMY, YTO NIPH BEUUCIEHUSIX C
YHUCIIAaMH PAa3HOTO TOPSAKAa MOTYT MONYIHTHCS HENpaBWIBHBIE Pe3ynbTaTsl. Hampumep, Ipy BEIYUCIEHHUSAX C CEMBIO 3HAYAIMH
wndpamu s A = 199 u B = 0,0001 monyuero 3uauenne (4 + B)® — A° = 0,1%10% Bmecro uncma 0,1188%10%; Gonee TOUHBIH
pe3yibTaT MOJyUYeH Mo Apyroi gopmyne: B*+3B%4 + 34°B.

IMorpemHocTs pe3ynbrata OyaeT MeHbBIICH, €CIM HAaYMHATh CyMMHPOBAaTh C MEHBIIMX IO BEIWYHHE YHCEN, a HEe C
00JBIINX, KaK B IIEPBOM CIIydae.

3) IIpu pazpaboTke anropuT™Ma HEOOXOAUMO CTPEMHUTHCS K MAKCHMAIBHOI MPOCTOTE U MOHATHOCTH. DTO OTHOCHTCS KaK
K COJIepKaTeNIbHOW CTOpOHE, Tak U K (hopMe 3aMHCH MPOTPaMMBI Ha S3BIKE MPOrpaMMHUpOBaHHA. [IpIMeHeHNe CTaHZapTHBIX
IPHEMOB CTPYKTYPHOTO IIPOTPaMMHpPOBaHUS JelaeT MporpaMmy Ooyiee SCHOM, XOTS B HEKOTOPHIX Ciydasx Ooiee
TrpoMo3aKoi 1 MeHee 3((HeKTUBHON. SICHOCTH M MPOCTOTA MPOTPAMMEI BasKHEE, U€M BBIUTPHIIT B 3 (EKTUBHOCTH.

Xopommuit Habop CTaHAAPTOB MOMOXKET CKOHIEHTPHPOBATh BHMMAHHE Ha HOBBIX 3ajadax. PexoMeHayeTcs mporpaMmmy
CHadaja 3ammcaTh Ha KakOM-JIHOO JIETKO BOCIPHHMMAeMOM S3BIKE, HAIpIMEp Ha S3BIKE CXEM alTOpPHTMOB, W JIUIIb ITOCIE
aHanm3a

TecTHpOBaHI/Ie U OTITagKa nmIporpamMmm

IIpn paspaboTke mporpaMMm Hamboyiee TPYZOEMKHM SBISETCS STal OTIAaJKH W TECTHPOBaHMs mporpaMm. llems
TECTHUPOBAHUS, T.€. HCHBITAHHUS IPOTPAMMEI, 3aKIIOYACTCS B BBISBICHHH MMEIOMMXCS B IMporpamMMme omunbOok. Llens oTmaaku
COCTOWT B BBISIBICHHH W yCTPAaHEHUH MPHUIHH OMIHOOK.

OTnagky mporpaMMbl HAaYMHAIOT C COCTABJICHHUS IUTaHA TeCTHpOBaHUA. Takoil miaH MOJDKEH MpeAcTaBIATh cebe Moot
nporpammuct. CocTaBieHHE IIaHa ONKpPAeTcs Ha MOHATHE 00 MCTOYHHKAX M XapakTepe ommnOoK. OCHOBHBIMH UCTOYHHKAMHA
OIHUOOK SBISAIOTCA HEZOCTAaTOYHO TIiIybokas mpopaboTka MaTeMaTHUecKOil MOJeNn WM alropuTMa peIHIeHHs 3aJadH;
HapyImIeHHEe COOTBETCTBUS MeEXJIy CXEMOW alropUTMa MM 3allMChI0 €r0 Ha aITOPUTMHYECKOM S3BIKE M IPOrPaMMOH,
3alMCaHHOW Ha S3bIKe INPOrPAaMMHUPOBAHUS; HEBEPHOE IPEACTAaBICHHE HMCXOJHBIX MAaHHBIX Ha MPOrpaMMHOM OJaHKe;
HEBHUMATEIBHOCTH IIpU Habope MporpaMMBbl M NCXOAHBIX JaHHBIX Ha KJIaBHAType YCTPOICTBa BBOJA.
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Hapymenne cooTBeTCTBHS MEXAY AETAIBHO pa3pabOTaHHON 3aMHMCHIO alTOPUTMA B MIPOIECCE KOJUPOBAHUS IPOTPAMMBI
OTHOCHUTCS K OIIMOKaM, IPOUCXOSIINM BCIEJCTBIE HEBHUMATEIbHOCTH Mporpammucta. OTKIIOUeHHEe BHUMAHUS IPUBOJIUT H
KO BCEM OCTalIbHBIM OIMOKaM, BO3HHKAIOIUM B IIpOIlecce MOATOTOBKM HCXOJHBIX TaHHBIX W BBOAA mporpamMmsl B DOBM.
OmnOKy, BOZHUKAIONINE BCIIEJCTBHE HEBHHMATEIBHOCTH, MOTYT MMETh HEINpeJCKa3yeMble MOCIEeACTBUSA, TaK KaK Hapsdy C
noTepedl MEeTOK M ONUCAaHWH MacCHBOB, TyOJIMpPOBaHHEM METOK, HapylleHHeM OanaHca CKOOOK BO3MOXHBI M TaKHe ONIMOKH,
KaK IOTepsl OIepaTopoB, 3aMeHa OyKB B 00O3HAUEHHUSIX IEPEMEHHBIX, OTCYTCTBHE OIpEICICHHH HadalbHBIX 3HAYCHHH
NepeMEeHHBIX, HapyIICHUs aJpecallii B MacCHBAX, CABUT MCXOJHBIX JAHHBIX OTHOCHTEILHO IIOJEeH 3HAUYEHUH, ONpeaeIeHHbIX
crnenupukanusiMu popmara.

VY4uTeBasg pa3HooOpa3ue NCTOYHHKOB OMMOOK, MPU COCTABICHUH IUIAHA TECTUPOBAHUS KIACCH(UIMPYIOT ONIMOKH Ha
IBa THINA: 1 — CHHTAaKCHYeCKHe; 2 — CeMaHTHUECKHe (CMBICIIOBEIE).

CuHTaKcH4eckue OmHMOKH — 5TO OMMUOKH B 3allMCH KOHCTPYKIWH $3BIKA IPOTPAaMMHpPOBAHHS (YHCEN, IepEeMEHHBIX,
(yHKIMH, BEIpaXKEHUI, ONIepaTopoB, METOK, IIOATIPOTPAMM).

CeMaHTHUECKHE OMMOKKA — 3TO OMMOKH, CBS3aHHBIC C HEMPABHIBHBIM COJEpKaHHEM JIEHCTBHH M HCIIONb30BAHHEM
HEOIMYCTHMbIX 3HAYCHHH BETHYHH.

O6HapyxeHHe OONBIIMHCTBA CHHTAKCHIECKUX OMMOOK aBTOMATH3MPOBAHO B OCHOBHBEIX CHCTEMAaxX IPOrPAMMHPOBAHHUS.
ITomck ke ceMaHTHYECKUX OMMOOK Topas3no MeHee (opMaTM30BaH; YaCTh WX NPOSBISETCS NMPH HCIOJHEHHH NPOTPAMMEI B
HapymeHUsSX IpoIecca aBTOMAaTHUECKHX BBIUUCICHHH M HWHIUNHUPYETCS JITHOO BBIIaYed AMAarHOCTHYECKHX COOOUICHHH
pabouell mporpaMMel, THOO OTCYTCTBHEM I€YaTH PE3yNbTaTOB H3-32 OSCKOHEYHOTO IOBTOPEHHUS OJHOI M TOH Xe YacTH
IporpaMMBl (3aI[UKIMBAHNUSA ), THOO MOSBICHHEM HETPEAYCMOTPEHHOH (GOPMBI WIIN COJIEPKaHUS IeYaTH Pe3yIbTaToB.

B nmnan TecTHpoBaHUS 0OBITHO BXOIAT CIEAYIOIINE JTAIIbI:

1  CpaBHeHHE NIPOTPAMMBI CO CXEMOH aNropuTM™Ma.

2  BwusyanbHBIH KOHTPOJH NMPOTPAMMBI Ha JKpaHEe IUCILICS WM BU3yaldbHOE M3YYEHHE pacledaTKd MpOoTrpaMMBl U
CpaBHEHHUE €€ C OPUTHHAJIOM Ha IPOTPaMMHOM OJIaHKE.

OTH ABa 3Tama TECTHPOBAHHS CIIOCOOHBI YCTPAHHUTH OOJNBINOE KOJMYECTBO ONMHNOOK, KAK CHHTAKCHYECKHX (UTO HE TaK
BaXXHO), TaK W CEMAHTHYECKHX (UTO OUYEHb BaKHO, TAaK KaK IO3BOJSET MCKIIOYHTH UX TPYMOEMKHH MOWCK B IpoIecce
JMalbHEeHIIeH OTIaaKu).

3  TpaHcmamuss mnporpaMMbsl Ha MAIIWHHBIA s3bIK. Ha 3TOM 9JTame BBEIABISIOTCS CHHTaKCHYECKHE OIIMOKH.
Kommunsitopsr ¢ a3eika CU, [TACKAJIb BBIIalOT IHAarHOCTHYECKHE COOOIICHHS O CHHTAKCHYECKUX OIIMOKAX B JIMCTUHTE
OPOTPaMMBl  (7UCMUHeOM HA3bIBA€TCAd BBIXOAHON MOKYMEHT TpPaHCIATOpa, CONPOBOXKIAIOIMHUNA OTTPAHCIHPOBAHHYIO
IporpaMMy Ha MAaITHHHOM SI3BIKE — 0OBEKTHBIH MOJIYIIb).

4  PenmakTupoBaHHE BHENIHMX CBA3€il M KOMIIOHOBKAa mHporpammbl. Ha srame penakTHpoBaHUS BHEUIHHX CBs3ei
IPOTPpaMMHBIX MOJYyJeHl IporpaMMa-peJakTop BHEIIHHX CBsI3eH, WMIM KOMIIOHOBIIMK 3a7]a4, OOHapyXHBaeT TaKHe
CHHTAKCHUYECKHE OMMOKH, KaKk HECOOTBETCTBHE YHCIIA ITapaMeTPOB B ONMHMCAHUH MOANPOTPAMMBI U OOpaIleHnH K Hel, BHI30B
HECYIECTBYIOIEeH cTaHIapTHOW mporpammbl, HampuMep 51 H Bmecto 51 N. paznuuHble AIWHBI 00mIero OJoka MamsITH B
BEI3BIBAIOIIEM M BEI3BIBAEMOM MOJYJIE U PSJ APYTUX OIMIUOOK.

5 Brmonaenue nporpaMmmsel. Ilocne ycTpaHeHHS OOHapyXEHHBIX TPAHCIATOPOM M PEJaKTOPOM BHEIIHHX CBS3CH
(KOMITOHOBIITKOM 33a/1a4) CHHTAKCHYIECKHX OIMMOOK MEpeXoJsAT K CIeXyIoIeMy 3Tally — BBIIIOJHEHHIO ITporpaMMel Ha OBM
Ha MAaIIMHHOM SI3BIKE: ITPOrpaMMa 3arpyKaeTcsl B ONMEPAaTUBHYIO MaMATh, B COOTBETCTBHH C IPOTPaMMOIl BBOISTCS UCXOIHBIE
JaHHbIE W HauyuHaeTcs cdeT. [IposBieHne ommOKM B Mpollecce BBOJAA MCXOMHBIX JaHHBIX MM B IMpoOIlecce cUeTa MPUBOJUT K
IPEepBIBAHUIO CYETAa M BBIAAYe THATHOCTUYECKOTO cooOmeHns pabodeil mporpammsl. [IposiBieHne ommnOKM gaeT MOBOJ IS
BEITIOJIHEHUS OTJIAJOYHBIX NEHCTBHI; OTCYTCTBHE e cooOmeHui 00 ommbOkax He 03HadaeT WX OTCYTCTBHS B IpOTpamMe.
IIman TecTHpoBaHMS BKJIIOYAET MPH STOM MPOBEPKY MPABHIBHOCTH MOIYYECHHBIX PE3YyNbTAaTOB JUISI KAaKUX-THOO JTOITyCTUMBIX
3HaYEHUH UCXOJHBIX JaHHBIX.

6  TecrupoBanme mporpamMMmbl. Eciam mporpaMma BBIOJNHSETCS YCHEIIHO, JKEJNATENBHO 3aBEPIINTh €€ HCIBITAHHS
TECTHPOBAaHHEM TIPU 3aJaHUM HCXOAHBIX [AHHBIX, NPUHUMAONINX IpeRelbHbIe Ui NPOTpaMMBI 3HAYCHHs, a TaKXKe
BEIXOJISIIIME 32 JOIYCTHMEIE Npe/ieibl 3HAaUeHNs Ha BXOJE.

KoHTponbHEIE TPpUMEPH! (TECTHI) — 3TO CIIENHANBHO N0J00paHHEIEe 3a4a4H, PEe3yIbTaThl KOTOPHIX 3apaHee U3BECTHHI HIIN
MOTYT OBITH OTIPE/eNeHEl 0€3 CYIEeCTBEHHBIX 3aTpart.

Haubonee mpocTsie CIIOCOOBI MOTydeHHUS TECTOB:

a) mo00p MCXOMHBIX JaHHEIX, UIT KOTOPBIX HECI0XKHO ONPENEIUTh PE3yNbTaT BEIUYUCICHUH BPYYHYIO MIIM PacuyeToM Ha
MHUKPOKAIBKYIATOPE;

0) ncnoIb30BaHHUE PE3YNBTATOB, MONYUYEHHBIX HA Opyrux DBM muinn mo apyrum mporpamMMan;

B) HCHONB30BaHHE 3HAHUI 0 (U3NYECKOH NpHUpOAE Ipoliecca, IMapaMeTpsl KOTOPOTO OMpPENeNsioTCs, O TPeOyeMBIX u
BO3MOJKHBIX CBOHCTBaX pacCYUTHIBAEMOIl KOHCTPYKIUH. XOTS TOYHOE pEHICHHE 3aJadyl 3apaHee HEM3BECTHO, CYKICHHE O
MOPSIKE BEIWYNH ITO3BOJISIET ¢ OOIBIIOI BEPOSTHOCTHIO OLICHUTH JOCTOBEPHOCTH PE3yNbTaTOB.

IIpoexTupoBaHme NporpamMMm

Pa3paboTrka mporpaMmM W IpOrpaMMHBIX KOMIIJIEKCOB JOJDKHa oOecmedmBaTh CO3JaHHE B KpaTdailine CpoKH
IPOTPAaMMHBIX H3JIENHH, KOTOPBIE MOTYT HCIIONB30BaThca 0e3 ydacTust paspaborumkoB. [loHATHE ImpOorpaMMHOTO H3JENUS
BKIIIOYAaeT B ce0s Kak IporpamMMmy, €€ TEKCT, NMPEACTaBISeMBI Ha MamIlMHHOM HOCHTeNe (MarHUTHBIX THCKax), TaK H
CONIPOBOX/AIOIIYI0 €€ JOKyMeHTamuio. IIporpaMMHOe H3Aenue perucTpupyercs B (OHAAX aarOPUTMOB M IIPOTpPaMM, B
(yHKIMH KOTOPBIX BXOAHUT Pa3sMHOXKCHHE KOIUI MpoTpaMM M JOKYMEHTAI[UN K HUM JUISI TTI0JIb30BaTeNeH.

OcHOBHEIE TpeOOBaHHSA, NMPEABABISIEMbIE K KadyeCTBY MPOTPAaMMHOIO H3JeNHs, — (QYHKIHOHAIBHOCTh, HaJEXKHOCTH,
yI0OCTBO AKCILTyaTallil — 00ECIeYnBAIOTCS 3a CUET NMPABIJIBHOTO IPOECKTHPOBAHHS IPOTPAMMHOTO KOMILUIEKCA M CO3JaHHS
HE00XOIUMOIl TOKyMEHTAIlHH.

JUIsl CIOXHBEIX IPOTPaMM U IMPOTPAMMHBIX KOMIUIEKCOB 3Tall MPOSKTUPOBAHHS IIPOTPAMMEI BHIIOIHIETCS MapajlIeNbHO C
3TAaoM pa3pabOTKH aNropHTMa M CTPYKTYpH HaHHEIX. [IpoekTHpoBaHWe MpearnonaraeT pa3bueHHe 3agadd Ha HECKOIBKO
moJ3ajgad, Ui pelIeHus KaxI0H U3 KOTOPBIX cO3JaeTcs NMPOrpaMMHBIN MOIydb. [Ipu 3TOM mporpamMMa NMpoOeKTHPYeTCs Kak
MHOTOMOAYJNBHAsT CTpyKTypa. CymecTByeT aBa OCHOBHEIX CIOc00a MPOSKTUPOBAHUS MHOTOMOJYIBHBIX IPOTPAMM —
BOCXOJAIIEE U HUCXOASIIEe IPOSKTHPOBAHHE.
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Bocxonsiee mpoexTupoBanue (MM NPOSKTHPOBaHUE "CHHU3Y BBEpX'") OCHOBAHO Ha BBICICHHU HECKOIBKUX JOCTATOTHO
KPYIHBIX MOJIyJeH, peann3ylolnX HEeKOTopble GyHKOuM B obmieil mporpamme. [Ipu BEIIeneHHN MOAyJlel OmUparoTcs Ha
JOCTYITHOCTD PeaTN3yeMbIX (QYHKIHH AT MOHUMAHUS, IPOCTOTY CTPYKTYPHPOBAHUS JaHHEIX, CYyIIECTBOBAHHE FOTOBBIX IPO-
TpaMM M MOXyJeH Ui peanu3aliy 3aJaHHBIX (QYHKIHH, BO3MOXHOCTH IIEPEAEIKH CYIIECTBYIOIIMX NPOTPaMM IS HOBBIX
Ieseif; MMeeT 3HAUYeHHWe W pasMmep Oyaymero momyms. Kaxaelii MOIynah NpH BOCXOAANIEM HMPOEKTHPOBAHHH ABTOHOMHO
IpOrpaMMUpYeTCsl, TECTHPYETCS M OTIaXuBaeTcs. [locie 3TOro OTHENbHBEIE MOIYIH OOBEIWHSIOTCS B IOJCHUCTEMEl C
MOMOIIBIO YNPaBJIAIONETO MOIYNIS, B KOTOPOM OIPEAENseTCS II0CIE0BATEIbHOCTh BBI30BOB MOIYJIEH, BBOA-BEIBOJ H
KOHTPOJIb JaHHBIX U PE3yNbTaTOB. B CBOIO odepenb, MOACHUCTEMEI 3aTeM OOBEAMHAIOTCS B 0oJiee CIOKHBIE CHCTEMBI M B
o0mmuif MporpaMMHBI KOMIUIEKC, KOTOPBI MOJBEpraeTcs KOMIIIEKCHOH OTIaJKe ¢ MPOBEPKOW INPaBMIBHOCTH
MEXMOIYIBHBIX CBSI3EH.

PaccMoTpeHHBIII TOAXOA MOXHO pPEKOMEHAOBaTh NPU pPa3pabOTKe HE OUYEHb CIOXKHBIX ImporpamMM. Ecmm pasmeps
MOJIIPOTPaMM HEBEIUKH, TO [[€Iec000Pa3HO BBIAETUTE MOANPOrPAMMBI M HA4aTh MPOrPaMMHPOBAHHUE C HX COCTAaBJICHUS.

OCHOBHEIE HEJIOCTATKH BOCXOSIIEr0 MPOSKTHPOBAHUS IPOTPAMMBI MIPOSBISLIOTCS B CIOKHOCTH OOBEIHMHEHUS MOAYJei
B €IWHYI0O CHCTEMY, B TPYAHOCTH BBIIBICHHS M HCIPaBJIECHUS OIMMOOK, JONMyHNICHHBIX HA PAaHHUX CTaAHAX pa3paboTKH
Monyinei. KpoMe Toro, oTaensHbIe MOAYJIN MOTYT CO37aBaThes 0e3 0OMmero MpeacTaBIeHUs! O CTPYKType BCeH CHCTEMBI, YTO
3aTpyaHSAET UX 00BbeANHEHHE.

Jlnst co3MaHus CIIOKHBIX NMPOTPAMM MOXKHO PEKOMEHJ0BAaTh HUCXOJAIIee MPOSKTUPOBAHNE, OCHOBAHHOE Ha BEIIEICHUU
B pemraeMoil 3amade mepapxuu ypoBHeH o00o0menms. Cxema HepapXxWH ypoBHeH 00OOIIEHHS MO3BOJISET IPOTPAMMHUCTY
CHavdaja CKOHIICHTPUPOBATH BHUMAaHME HA TOM, YTO HYXHO CHENaTh, W JUIIb 3aT€M — Ha TOM, KaK 3TO CAENaTh.

Benymas mporpamMma 3amUCBIBAaeTCsl Kak IpOTpaMMa BEpXHEro YPOBHS, YIpaBISAIOIias BBI30BaMH MoAyied Ooiee
HU3KOTO ypoBHs. Kaxkabrili m3 Moxyineit 6oyiee HU3KOTO YpOBHS, B CBOIO OUYepe/b, YIPABIsIET BEI30BAMH MOJIyJeH eme Oonee
HU3KOTO ypoBHA. Takoi cmoco0 MpoeKTHPOBAHUS MO3BOJSET CO3JaBaTh CIO0XKHBIE U TPOMO3IKHE MPOrPAMMBI U3 HEOOIBIINX
MPOCTHIX MOAYJIEH: pa3Mep 3aJadd OTpa)kaeTcs TONBKO B YHCIIE MOyJIeH U ypoBHEH 0000meHHH.

[Ipu HHECXOAAIMIEM NPOEKTHPOBAHHWU IOSBISETCS BO3MOXKHOCTH HCIIOJIB30BAaTh BEPTHKAIBHOE YIPABICHHE B CXeMe
HEepapXHU C HUCIOIH30BAHMEM TAaKWX IPABWII: MOAYIh BO3BpAIlaeT yNpaBJIEHHE BHI3BABIIEMY; MOIYJb BBEI3BIBAET TOJBKO
MoIyH 6oJiee HU3KOTO YPOBHS; IPHUHSATHE OCHOBHBIX PEIICHUH BO3JIaraeTcs Ha MOJYJTH MaKCHMAIbHO BBICOKOTO YPOBHS.

IMocne pa3paboTKM HEKOTOPOH BEpXHEH UYAaCTH CXEMBl HEpapXHU MOAYyJIEH MOXKHO COCTaBISATh, TECTHPOBATh U
OTJIQ)KHBAaTh COOTBETCTBYIONINE MPOTPaMMHBIE MOJIYJIH, IPUYEM BMECTO KaXJOTO W3 MOIYJNEH NpH TECTHPOBAHUU MOTYT
UCTIONB30BAaThCS TaK Ha3bIBaeMble "3araymku', T.e. (UKTHBHBIE MOJIYNH, COAEpIKAIINe JHIIb 3ar0JIOBKH U OIEpPaTOPHI
Bo3BpaTa. Hucxomammii crmoco® MpoeKTUPOBaHUS ITO3BOISET HAYaTh KOMIUIEKCHYIO OTJIAIKy M TECTHPOBaHHME HaIMCAaHHON
YacTH TNPOTPaMMHOM CHCTEMBI, HEe MOXKHIasCh OKOHYAHMS HAMUCAaHMSA BCeX MoJAyineld. BcraBiss B (UKTHBHBIE MOIYIH
oTepaTopsl MeYaTH COOOWEHWH O BXOJe B HMHTHPYEMBIH 3ariymkoil MOIynb, NOJYydYalOT TPACCHPOBKY IPOTPaMMBI; B
3arIyIIKy MOXHO HOMECTHTH OIEpPaTOPHI, MO3BOJSIOMINE BHIMOJHATE ONEHKY OOIIMX 3aTPaT MAIIMHHOTO BPEMEHU M MaMITH
OBM.

OCHOBHBIE 1OCTOMHCTBA HUCXOJALIETO MPOCKTUPOBAHU:

1) mposiBIeHHE JOTUKM MPOTPAaMMBI BO3HHKAeT YK€ IPH YTEHHHM TOJOBHOTO MOJYJS, YTO JeNlaeT NMporpaMmy Oojee
MPOCTOH;

2) BO3MOKHOCTH KOHTPOJISI X042 pabOTHl HaJx NMPOTrpaMMOil B Ipolecce MOCIeTOBaTENbHON IeTaTH3aiu IPOTpaMMbI
obecrieunBaeT ee HEeNpEepHIBHYI0 KOPPEKTHPOBKY; OTCYTCTBHE KOMIUIEKCHOH OTJIAAKHM Oyarofaps CKBO3HOMY KOHTPOJIIIO
MO3BOJISIET COKOHOMHUTH 110 30 % o61ero BpeMeHn pa3pabOTKH IMporpaMM;

3) omHOBpEeMeHHas IapaienbHas paboTa HECKOIBKUX IPOTPAMMHCTOB MOXKET OKa3aTbes 3 GekTuBHOI.

[Ipu HuCXoASImIEM NMPOEKTHPOBAHHH, OJHAKO, BO3MOXHBI M TaKHe CHTYallMH, KOTAa IOCIE 3HAYMTENbHEIX 3aTpaT Ha
IPOrpaMMHUpPOBaHHE BBIICHAETCS HEOOXOMUMOCTh OOBEJMHEHHS HECKONBKHX TIoA3afad B OJWH MOJynb, JHOO
oOHapyXHBaeTCsI HEBO3MOJKHOCTH BBIIOJIHEHHS MOIYJISIMH HIDKHHX YPOBHEH CBOMX (QYHKIMH NpPH 3aJaHHBIX BPEMEHHBIX
OTpaHHUYCHUSX.
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