® BBO/IHbIU KYPC

AJITOPUTMH3AUA U OCHOBBI IPOrPAMMUPOBAHUA




Jlns ycnenmHoro ucnoiab3oBanus 9BM B cBoei npodeccuoHaIbHOM
JAEATEIbHOCTH MOJIb30BaTEIIb JIOJKEH YMETh (DOPMYJIUPOBATH
3a7a4M, pa3padaTbiBaTh aIrOPUTMbI UX PEIICHUS, 3alIMChIBATh
aJrOPUTMBI Ha SI3bIKE, TOHATHOM DBM.

JTarbl NOATOTOBKU M PEIICHUS peabHBIX 3aJ1a4 BKIIOYAIOT:
IIOCTAHOBKY 3aJ1a4u
(bHU3n4YECKOe MOACITUPOBAHUE
MaTeMaTH4eCKOE WM MHPOPMAIMOHHOE MOJICIMPOBAHUE
aAJITOPUTMU3ALINIO 3a]a91
pa3pabOTKy MPOrpaMMBbI
TECTUPOBAHUE U OTJAJIKa IpOrpaMm
aHaJIN3 Pe3yJbTaTOB



AJITOPUTMDI 1 CITOCObbLI X
OIIMCAHNA

Anzopumm — TOYHBIN NOPSIOK NCUCTBUH,
OIIPEACIIAIONINHN TIPOLIECC, BEAYIIIUHA OT UCXOIHBIX
JAHHBIX K UICKOMOMY PE3YJbTary.

AﬂzopumM — 9TO KOHCYUHAsA I10CJICAOBATCIIbHOCTD
OAHO3HAYHBIX HpeI[HHCElHI/Iﬁ, HNCIIOJIHCHHUC KOTOPBIX
ITO3BOJIACT C ITIOMOIIBO KOHCYHOI'O HHUCJIAa IIAaI'OB
IMOJIYHUTDh PCIICHHUC 3ada9M, OAHO3HAYHO OIIPCACIIACMOC
NCXOJHBIMH JTaHHBIMH.



CBOVCTBA AJITOPUTMA

"Tlonamnocms” 1J1s1 UICOOJIHUTEISA —
WCIOJIHUTEIb aJITOPUTMA JOJKEH 3HATh, KAK €r0 BBIMIOJIHUT.

"/luckpemnocms"(IPEepPLIBHOCTH, PA3ACIbHOCTD) —
AJITOPUTM JOJDKEH IPEICTABIATE IIPOLECC PEIICHUS 3a1a4U KaK
II0CJIEI0BATEILHOE BBIITOJIHEHNE MPOCTHIX (MU paHee OnpeaeaEHHbIX ) IIaroB
(oTamos).

"Onpeoenénnocms -

KaXXI0C IIPpaBUJIO aJITOPUTMaA JOJIZKHO OBITH IIéTKI/IM, OJHO3HAYHbIM U HC OCTAaBJIATDH
MECTa MJid IPOU3BOJIA.

BrlInonHeHre aroputMa HOCUT MEXaHUYECKHIM XapakTep U He TpeOyeT HUKaKhX

JTOTIOTHUTEIIbHBIX YKa3aHUW WIIM CBEJCHUU O pelracMoi 3ajadve.
"Pesynomamuernocms”(AI1 KOHSYHOCTD)

aJTOPUTM JOJDKEH IPUBOAUTD K PEIICHUIO 3aaud 32 KOHEYHOE YHCJIIO IaroB.

"Maccoeocmup" —

aJTOPUTM PELICHUA 3aJlaul pa3padaThIBacTCA B 00IIEM, BUJE, T. €. OH JOJDKEH
OBITb IPUMEHUM JJIs1 HEKOTOPOTO KJlacca 3ajad, pa3indaroluuxcs JUIIb
WCXOJHBIMH JaHHBIMHU.

[Ipu 5TOM UCXOAHBIE JAHHBIE MOTYT BBIOUPATHCS U3 HEKOTOPOUM 00JIACTH, KOTOpas
Ha3bIBAETCS 001aCThIO0 MPUMEHUMOCTH aJropyuTMa.



AJITOpUTM MOXKET OBITh IIpeIHA3HAYCH ISl BBHIMOJIHEHUS €r0 YeJIOBEKOM
WJIA ABTOMATUYECKHUM YCTPOWCTBOM.

Ee MOXXHO MOpYyYUTh CYOBEKTY UM OOBEKTY, KOTOPBIA HE 00sI3aH
BHUKATh B CYIIECTBO /€4, a BO3MOXKHO, U HE CITIOCOOEH €ro MOHSTh.
Takoli CyOBEKT WJIM OOBEKT NMPUHSATO HA3BIBATh hopmaibHbIM
UCHOJIHUMENeM.

Kaorcowiii ajleopumm co30aemcs 6 pacueme HA 6Nn0JIHE KOHKPEMHO20
UCNoOJIHUMEJIA.

Te nelcTBUs, KOTOPBIE MOKET COBEpIIATh UCIIOIHUTEIb, Ha3bIBAKOTCS
OONYCHMUMBIMU OCUCHEUAMU.

COBOKYIHOCTb JOIIYCTUMbBIX JCHUCTBUM 00pa3yeT cucmemy KOMaHo
UCNOJIHUMEIIA.

AJNTOPUTM JIOJKEH COAEPkKATH TOJIBKO T€ NEUCTBUS, KOTOPHIC
NOIYCTUMBI JIJISL JAHHOT'O UCIIOJHUTEIA.

OOBEKTHI, HaJi KOTOPBIMHM UCIIOJHUTEIb MOKET COBEpIIIATh ICHCTBUS,
00pa3yIoT TaK Ha3bIBAEMYIO Cpedy UCHOIHUM A,



CIIOCOBBI 3AITMCEN AJITOPUTMOB

Cnosecrno-gpopmynvnoe onucanue (Ha €CTECTBEHHOM S3BIKE C UCIIOIb30BaHUEM
MaTeMaTHYECKHUX PopMyII).

COCTOHUT M3 MEepPEUHs AeHCTBHM (I1aroB), KaXKIbIi U3 KOTOPBIX UMEET
TOPSJIKOBBIM HOMED.

JOJKEH BBITIOJHSATHCS MOCIEI0OBATENBHO 1IAT 3a IIaroM.
MIPUMEHSIOT MPH PEIICHUN HECIOXKHBIX 3a]1a4.

I'pagpuueckoe onucanue 6 sude 010K-cxemol.

Jli1s 0003HAYCHUS IIArOB PEIICHUS B BUJE CXEMbI AJITOPUTMA UCIIOIb3YIOTCS
crenuaibHbie 0003HaYeHUs (CUMBOJIBI).

Ilceeookoowt
noy(gopmann3oBaHHbIC OMTMCAHUS aJITOPUTMOB Ha YCIOBHOM
AJTOPUTMHUYECKOM SI3bIKE

Onucanue nHa Kakom-iudo azvike npozpammuposanusn (npozpamma).

Ilpozpamma — 310 HAOOP MAIIMHHBIX KOMAH]I, KOTOPBI CIEAYET BHIITOJIHUTh
KOMITBIOTEPY JJIS PEATU3ALMA TOTO I UHOTO aJITOPUTMA.

Ilpozpamma — 310 popMa npeiCTaBICHUS aITOPUTMA JIJI1 UCIIOJIHEHUS €T0
MAIIUHOU.



C/IOBECHO-©®OPMYJ/IBHOE
OIINCAHUE AJIT OPUTMA.
1IPUMEP




CJIOBECHO-©@OPMYJIBHOE OIIHCAHHUE
AJITOPUTMA

CJIOBECHBIN CIIOCO0 HE UMEET IIUPOKOTO
pacnopoCTpaHeHUs, TaK KaK TaKUE OIMUCAHUS:

CTPOro He POpMaATU3YEMBI;
CTpaJal0T MHOT'OCJIOBHOCTBIO 3aMUCEH;

TOMYCKAXOT HEOAHO3HAYHOCTh TOJKOBAHUSA OTAECIBHBIX
MIPEAMUCAHUM.



'PAOMYECKUU CIIOCOB 3AIIUCHU
AJITOPUTMOB

SIBisieTcsa Ooyee KOMIIAKTHBIM U HarJIIHBIM 110 CPABHCHHUIO CO
CJIOBCCHBIM.

AJIrOpUTM M300pakaeTcsa B BUAE MOCIEI0OBATEIbHOCTH CBI3aHHBIX
MEXAYy OO0 (PYHKIIMOHAIBHBIX OJIOKOB, KaXKbIA U3 KOTOPBIX
COOTBETCTBYET BBIITOJIHEHUIO OJTHOTO MJIM HECKOJIBKUX

JICUCTBUU.

Takoe rpadudeckoe mpeacTaBIeHUE HA3bIBACTCS CXEMOM alropuTMa
WU 0J10K-CXEeMOIl.

B O110K-cxeMe KaxkJI0My THITY JeHCTBUN (BBOAY MCXOIHBIX JIAHHBIX,
BBIYMCJIEHUIO 3HAYCHUM BBIPAXKECHUM, IIPOBEPKE YCIOBUN,
YIIPABJICHUIO TOBTOPEHUEM JIEICTBUHA. OKOHYAHHUIO OOpAOOTKH U T.
1.) COOTBETCTBYET reoMeTprIecKas Gurypa, npeacTaBicHHas B
BUJE 010UHO20 CUMBOIA.

bio4yHbIe CUMBOJIBI COCTUHSIIOTCS IUHUAMU NEPEXO008,
OIPEACIAIOIIUMHU OYEPEAHOCTD BBITIOJHEHUS JICUCTBUN.



[PAOUYECKUU CITIOCOB 3AIINCHU
AJITOPUTMOB
HAUBOJIEE UACTO VIIOTPEBJISIEMBIE

CHUMI

B30JIbI

Ha3BaHune O603HaueHune n npumep
[MosAcHeHue
cumBoOna 3anosiHeHus
Nvck — i
y ( wauano * Hauyasio, KoHel, asiropuTMa, BXOA 1 BbIX0A B nognporpamMmmy
OCTaHOBKa y rrer
Y Y O603Ha4YaeT MOMEHT BBOJA [AaHHbIX B AYENKN NaMSATU C
BLIEO Beoa X Bumoa Y. yKasaHHbIMU UMEeHaMu NN MOMEHT BbIBOAA COAEPXKMMOro
A Y Y yKas3aHHbIX SYeeK Ha 3KpaH MOHMUTOPa WX Ha NPUHTEP.
lMpouecc — o
< FEOO%TE BbluncnutenoHoe gencTeme Uam ux nocnenoBartesibHOCTb
(oencteue) i
PelueHne ¢ .
Na i Her [NpoBepka ycnosun
(ycnosue) T A>B

' o




[ICEBJIOKO/IBI

Ilceeookoowt ( monyhopMaIM30BaHHBIC OIUCAHMS aJITOPUTMOB
Ha YCJIOBHOM QJITOPUTMHUYECKOM SI3BIKE, BKIIOUAIOIIHNE KAK
AJIEMEHTBHI S3bIKAa MPOTrPAMMHUPOBAHUS, TaK U (Ppa3sl
€CTECTBEHHOIO SI3bIKa, OOIIECHPUHATHIE MATEMATUYECKUE
0003HAYCHUS U APYToe).

Ilcesookoo tipenctapiisieT cOOOM CUCTEMY O003HAUYCHUN U
paBwJI, TIPEHA3HAYCHHYIO JIJI1 €AMHOOOpa3HOM 3amucu
aJITOPUTMOB.

[IceBmokon 3aHUMAET MIPOMEKYTOYHOE MECTO MEKIY
€CTECTBEHHBIM U (DOpMaIbHBIMU SI3bIKAMU.

B 1iceBnokojie He NPUHATHI CTPOTME€ CUHTAKCUYECKHE TIPABUIIA
JIJIA 3allMCU KOMaH/I.

B 1riceBmokone €CcTh cayscedOHble C/108a, CMBICI KOTOPBIX
ompeelicH pa3 U HaBCerma.

Cnysceonvle cnosa BbIACISIOTCI B IEYaTHOM TEKCTE KUPHBIM
MIPUQPTOM. a B pyKOITUCHOM TEKCTE MOAYEPKUBAIOTCS.



[ICEBJIOKO/IbI

[IpuMepoM TICEBAOKOIA ABIISIETCA UKOAbHBLU
AI20pUMMUYECKUU A3bIK.

OO1uii BU1 aJropurMa:




[TPOI'PAMMHBIN CIIOCOB 3AIMUCHU

IIpumep

IIporpamma HaxOXACHUS KBaJpara YKciia Ha SI3bIKE
belicuk




BUJIbI AJITOPU"

JIV

‘MA

TEVHBIN A

OPUTM

AJITOPUTM, B KOTOPOM BCE 3TAMbI PEIICHUS 3a/1a4 BBITTOJIHAIOTCS
CTPOrO MOCJEI0BATEIBHO.

Hanpumep, anroputm penieHrus MaTeMaTUYeCKOM 3aJ1a49u
HAXOXJICHUS TUIIOTEHY3bI, €CJIN U3BECTHBI KAaTCTHI.
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BUJIbI AJITOPUTMA
PA3BETBJISIIOILUNCS AJITOPUTM

ANTOpHUTM, KOTOPBIi BBIIOIHAETCS B 3aBUCHMOCTH OT YCIOBHS, T.€. OT BOIPOCA Ha KOTOPBIH MOKHO OTBETHUTH
"ma« (uctuHa) uian "HeT« (JIOKB).

IHoanas ¢popma
OT10 (hopMa 3ammrucCH Pa3BIIETBIISIONIETOCS AJITOPUTMA, B KOTOPOU ITPEIYCMOTPEHBI KOMAaH/IbI B BETBU ''ma" 1 B
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BUJIbI AJITOPY

TMA

HUKJINMYECKI

1 AJITOPUTM

AJITOPUTM, JIEUCTBUSA KOTOPOTO MOBTOPSIOTCS.
CyliecTByeT JBa TUIA MUKINYECKUX AJITOPUTMOB:

IHuka Tuna "Tloka"

Huxa tuna "Iasa"

Hawtano )
:* *
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nokynatenei YA

[Mpumep:
anroputm
yunTens no
npoBepKe
TeTpagen
YYEHNKOB



[MUKJINYECKNU AJITOPUTM TUIIA
"ﬂHH"

1 Hukandeckui anroput™M tuma "Iag" - 3o Takou
[UKJIAYECKUN AJITOPUTM, B KOTOPOM YMCJIO IOBTOPEHUHA
U3BECTHO.

JI1st opraHu3anyy IUKIOB ¢ H3BECTHBIM YHCIIOM
noBTopenwmii (tuma "Ina") ucnone3yior orneparop FOR -

NEXT.




Paccmorpum npumenenue oneparopa FOR - NEXT Ha
CIIETYIOIIEM MIPpUMEPE, TS
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[IUKJIUYECKY

1 AJITOPUTM TV

"TIOKA"

IA

1 Huknumyeckuid anroput™ tuna "Iloka" - 3To Takoi
UKJIMYECKUM aJrOpUTM, JEHCTBUS KOTOPOro OyayT
BBITIOJIHATCS 10 TEX MOP MOKA BBIMIOJHACTCSA 3aIaHHOE
yCJIOBUE.




ObIINE TTOJIOXKEHNA
[TPOI' PAMMUWPOBAHNA

A3bIK npozpammuposanus HU3K020 ypoGHs

OPHEHTHPOBAH Ha KOHKPETHBIM THIT IIPOIECCOPA M YUUTHIBACT €ro
0COOEHHOCTH

OMEePATOPHI SI3bIKA OJM3KUA K MAIIMHHOMY KOJy M1 OPUEHTHUPOBAHbI Ha
KOHKPETHBIE KOMaH/IbI IPOLIECCOPA.

A3biKu npozpammuposanus 6bl1COK020 ypoBH:
3HAYUMENbHO ONUdCe U NOHAMHEE YeNl0BEK), HeXCenll KOMNblomep) .
cozoasaemble NPOCPAMMbL HA JIe2KO NePeHOCUMbL Ha Opyaue niamagopmol,
0J151 KOMOPbIX CO30aH MPAHCAMOP IMO20 A3bIKA.

Ilpouecc npozpammuposanus Ha YHUBEPCATbHOM A3bIKE 8bICOKOZ0
YPOBHA COCMOUM U3 C/IEOYIOUUX OCUCMBUIL:

66004 U Pe0aKMupo8aHusl mexcma npocpammol,
MPaHCAAYUU
OMJLAOKU.

IIpoyecc noucka owubox 6 npoepamme HA3bLIBAECMCS IMECIUPOSGAHILEM,
IIpoyecc ycmpanenus oumubox — 0maaoKoi.



BA30OBBIE KOHCTPYKIINU
[TPOTPAMMMPOBAHUSL.
AJITOPUTMHUYECKOE (MOJYJIbHOE)

[IPOI'PAMMHWUPOBAHUE

Ocnoenasa uoesn anzopummuueckozo
nPoOZPaAMMUPOBAHUs — PA30UECHUE TIPOrPaMMbI Ha
MOCJIEIOBATEIbHOCTD MOYJIEH, KAXKIBIU U3 KOTOPHIX
BBITIOJIHSAET OJJHO UJIU HECKOJIBKO AEHCTBUM.

AJITOPUTM SI3BIKE IPOrPAMMUPOBAHUS 3AITMCHIBACTCS C

IOMOILBIO:
KOMaH/]] OIIMCaHMus JaHHbBIX
BBIUHMCJICHUS 3HAUYECHUU
YIIPABJICHUSA MMOCJIEI0BATEILHOCTHIO BBIIIOJIHEHUS IIPOTPAMMEBL.



CTPYKTYPHOE ITPOI'PAMMNPOBAHUE

Ioonpozpammet

[Tpu co3manuu CpeTHUX 10 pa3Mepy MPUIOKECHHH (HECKOIBKO THICSY CTPOK

HCXOTHOTO KOJIa) UCIIOIB3YCTCS CHPYKIYPHOE RPOZPAMMUDPOBAHULE,
CTPYKTYpa IPOTrpaMMBbl JIOJKHA OTPAXaTh CTPYKTYPY pelIaeMoi 3aauu, YTOObI
AJI'OPUTM PCUHICHU A OBLII SICHO BHUJCH N3 UCXOAHOI'O TCKCTA.

JUJ1st 3TOrO HaJl0 UMETh CPEJICTBA JIJIsl CO3/IaHUsI IPOrPAMMBbI HE TOJIBKO C MOMOIIIbIO
TpeX MPOCTHIX OMEPATOPOB, HO U C MOMOIIBIO CPEACTB, 00JIee TOUHO OTPAKAIOIIUX
KOHKPETHYIO CTPYKTYPY aJIrOpuT™Ma.

C 9T0i1 11e71bI0 B TPOTPaMMUPOBAHUE BBEJICHO MTOHSATUE HOONPOZPDAMMbI —
Habopa OIepaTropoB, BHIMOIHSIIONIUX HYKHOE JICMCTBUE U HE 3aBUCSIIUX OT
APYTUX 4aCTE€N UCXOMHOIO KOJA.
[Iporpamma pa36I/IBaeT(351 Ha MHOXECTBO MEJIKHX IOIMPOrpamMM, KaxIas U3 KOTOPBIX
BBIIIOJIHACT OAHO U3 JCUCTBUH, IIPCAYCMOTPCHHBIX NCXOAHBIM KOAOM.

KoMmOuHMpyst 3TH moAnporpaMmsl, yaaercs GopMHUpPOBaThH UTOTOBBIN aITOPUTM yKe
HE W3 IPOCTHIX ONEPATOPOB, a U3 3aKOHYEHHBIX OJIOKOB KO/a, UMEIOIIHNX
OTIPEJICTICHHYIO CMBICIIOBYIO Harpy3Ky, IpuueM o0palarbest K TaKuM OJ0KaM MOXXHO
10 Ha3BAHUSIM.

[Tonydaercs, 4To MOAIPOrpaMMbl — 3TO HOBBIE ONIEPATOPHI WU ONEPALIUU SI3bIKA,
ompeieNiieMbIE TPOTPAMMUCTOM.

B03MOXHOCTb ITIPUMEHEHUS TOAIIPOrPAMM OTHOCHUT SI3BIK TPOTPAMMUPOBAHUSA K
KJIACCy HPOUEOYPHBIX A3bIKOG.



CTPYKTYPHOE ITPOI'PAMMNPOBAHUE

Ipouenyps! n pyHKIUH
[TonmporpamMmsbl OBIBAIOT IBYX BUIOB - HPOUEOYPHL U (DYHKUUU.
Ilpoueoypa npocCTO BBHINIONHSET TPYMITY ONEPaTOPOB.

@yHKyusa BI0OABOK BEIYUCIISACT HEKOTOPOE 3HAUCHHE M IIEPEJACT €ro
0o0paTHO B INIaBHYIO MporpaMmy (BO3BpalllaeT 3HAUYECHHUE).

Yto0ObI paboTa MoAIPOrpaMMbl UMEJIa CMBICII, € HAJI0 MOJYYUTh
JIAHHBIC W3 BHEUTHEW ITPOTrPAMMBbI, KOTOpAs 3Ty NOAIPOrpaMMy
ébl3bleaent. JlJaHHbBIE TIEPENAIOTCA TTOAIIPOrPAMME B BUJIE
napamempoe i apZymeHnoe, KoTopble 00ObIYHO OMUCHIBAIOTCS B €€
3ar0JIOBKE TaK K€, KaK IEPEMEHHBIC.

praBJIEHI/Ie MOCJICA0BATC/IBHOCTBIO BbI30Ba 1IOAIIPOIrpamMmm
HO,HHpOPpaMMBI AKTUBU3UPYIOTCA mO/IbKO B MOMCHT MX BbI3OBA.

[Toka BBINIOJIHEHHUE TOAIIPOTPAMMBI TTOJIHOCTHIO HE 3AKOHUYUTCH,
OIIEPaTOp IJIABHOM MPOTrpaMMBbI, CIEAYIOIIMNA 38 KOMaHI0M BbI30Ba
MOAIPOTPAMMBI, BBITIOJHSTLCS HE OyIET.



CTPYKTYPA ITIOJAITPOI' PAMMDI

[ToamporpaMmma COCTOUT U3 HECKOJIbBKUX YACTEH:
3aroJIOBKa C MapaMeTpaMH,

Tela MOANPOrpaMMbl (0IIepaTopoB, KOTOPhIE OymIyT
BBIIIOJHATHCS IIPU €€ BBI30BE)

3aBEPIICHUS MOAIPOTrPAMMEBI.

JlokasibHBIE IEPEMEHHBIC, OOBSBICHHBIE BHYTPU
NOANPOTPAMMBbI, UMEIOT 001aCThIO AEHCTBUS TOJBKO €€ TEIO.

ITocne Toro kak byHKIHS paccurTaia Hy»KHO€ 3HAUCHUE, i
TpeOyeTCsl SBHO BEPHYTh €0 B BBI3BIBAIONIYIO IIporpamMmy. s
ATOTO MOXKET MCIIOJIb30BaThCs CIEIMAIbHBIN OIepaTop Wiu
ocobas opma omeparopa IpHCBauBaHMs, KOIJIa B JIEBOI 4acTU
yKa3bIBaeTCs UM (DYHKIIMH, a CipaBa — BO3BpaIlaeMOe
3HaYCHHE.



ObbEKTHO-OPUEHTHUPOBAHHOE
[TPOI' PAMMKMPOBAHUE

IHousiTHEe 00BEKTA

PeanbHbIe 0OBEKTHI OKPYKAIOIIETO MUpPa 00Iaal0T TPEMsI
0a30BBIMH XapaKTECPHUCTHUKAMU.

OHM UMEIOT HA0Op ceolicme, CIOCOOHBI PA3HBIMU MEMOOAMU
M3MEHSTh 3T CBOMCTBA, pearupoBaTh HA cOObImMUA,
BO3HHUKAIOIIHE KaK B OKPYKaIOIEM MHUPE, TaK U BHYTPH
00BEKTA.

VMIMEHHO B TaKOM BHJIC B SI3bIKaX IPOrpaMMHUPOBaHUS U
peaM30BaHO MOHATHE 00beKmd, KaK COBOKYITHOCTH CBOIICHIE
(cmpyxmyp Oannpix, XapakKTEPHBIX IJISI TOTO 00BEKTA),
Memo0oe ux 00padoTku (MOAIPOrpaMM H3MCHEHHUS CBONCTB) U
coovimull.

ITosiBIeHHE BO3MOYKHOCTH CO3JJaHUsI OOBEKTOB B IIpOrpaMmax
KAQUECTBEHHO YJIYUIIWIM TPOU3BOJUTEIILHOCTD TPYAa
IIPOTPaAMMHUCTOB.



ObbEKTHO-OPUEHTHUPOBAHHOE
[TPOI' PAMMKMPOBAHUE

Kaacce
O6I>CKTBI MOPYT HUMCTDH I/II[CHTI/I‘IHYIO CTpYKTypy U OTJIMYATHCA TOJIBKO THUIIOM CBOﬁCTB.

B nporpamme co3naeTcs HOBBIN THIT, OCHOBAaHHBIN Ha CTPYKType 0ObekTa. OH Ha3bIBaeTCS
KJ1aCccom, a KaXIbld KOHKPETHBIH 00BEKT, UMEET CTPYKTYpy ITOTO KJIacca, U Ha3bIBaeTCs
IK3EMNIAPOM Kacca.

Onucanue HOBOI'O KJacca

Omnuncanue HOBOTO Kjlacca MOX0XKe Ha OIMMCaHue HOBOM CTPYKTYPbI JaHHBIX: K nomsm
(cBOMCTBaM) 100ABIISIFOTCS METOIbI — IOAIPOrPAMMBEI.
B Cu++ u Ilackane ais onucaHus Kjiacca UCIOIb3yEeTCsl KIIFOUEBOE CJIOBO.

HpI/I OIIPEACJICHUH MMOAIPOTrpaMM, MpUHAIICIKAIIUX KOHKPETHOMY KJ1accCy, €ro MeToao0B,
3aroJIOBKE MOAIIpOrpaMMsaIl IIEPEI €€ Ha3BAHUCM SIBHO YKA3bLIBACTCA, K KaAKOMY KJIACCy OHa
NPUHAIJICKHUT.
HasBanue kaacca OT Ha3BaHUS METOJA OT/CIISIOT CIEIMalbHbIe CUMBOJIBI (Touka B ITackane win
nBa asoerouns B Cut+t).
I[OCTyH K CBOMCTBAM OOBEKTOB U K UX METOAaM OCYIHIECCTBIISICTCA TaK KE, KaK K IOJISIM
3aIucen, 4epes3 TOUKY.

OObeauHEHNE TaHHBIX ¢ METONAMHM B OJHOM THIIE (KIacce) HaA3bléaAenics
UHKancynayuen. Baxuenas XxapakTepuCcTUKa Kjacca — BO3MOXKHOCTh CO3J[aHusl Ha €ro
OCHOBE HOBBIX KJIACCOB C HAC/1€008AHUEM BCEX €r0 CBOWCTB U METONOB U J00OABICHUEM
cobcTBeHHBIX. Kitacc, He mMeronuii peAniecTBEeHHUKA, Ha3bIBACTCS OU306bIM.



I[TOCTPOEHHME ITPOI'PAMM

KoMnbroTEepHBIE MPOTrPpaMMBbl CO3AIOT HPOZPAMMUCHIBI — JTIOJIH,
00y4YeHHBIC IIPOLIECCY COCTABICHHUS MPOIPAMM (1POCPAMMUPOBAHUIO).

[IporpaMmupoBaHuEe CBOAUTCS K CO3AAHUIO MOCIEA0BATCIbHOCTH
KOMaH, HEOOXOAUMOM JIJIs PEIICHHUS OIpeICICHHOM 3aa4H.

JI14 nipeAcTaBiIeHUs alropuT™Ma B BUJIC, TOHATHOM KOMIIBIOTEPY,
CITyXaT A3bIKU BPOZPAMMUPOBAHUAL.

CHauasa Bcerja pa3pa0arblBaeTCsl aeopumm ASUCTBUM, a TOTOM OH
3aIllUCHIBACTCS Ha OJHOM M3 TAaKHX SI3BIKOB.

B utore IMOJIYHACTCA TCKCT npozpammbsl - 3AKOHYCHHOC U ACTAJIBHOC
OIIMCAHHUC AJII'OPUTMA HaA A3bIKe NPOZPDAMMUPOBAHUA.

3aTeM ATOT TEKCT IIPOrpaMMBbl CIICIIUAIbHBIMU CITY>KEOHBIMU

NPUIIOKEHUSAMU, KOTOPbIE HA3BIBAKOTCS MIPAHCIAAMOPAMU, TAO0
MIEPEeBOJIUTCA B MAIIMHHBIN KO, JIMOO MCIIOTHSIETCS.



KOMITMJIATOPBI 1 UHTEPIIPETATOPDI

C noMo1bo sI3pIKa TPOrpaMMHUPOBAHUS CO3AAETCS HE TOTOBAsI MPOTpaMma, a TOJIbKO €€ TEKCT,
OTHMCHIBAIOIINI paHee pa3padOTaHHBIN AJITOPUTM.

YToOkI MOMYyYUTh PAOOTAIOITYIO0 TPOTPAMMY, HAJIO €€ TEKCT:

1100 aBTOMATHYECKU MIEPEBECTH B MAIIIMHHBIN KO (JIJIS1 3TOTO CITY)KaT NpOo2paMMbl-KOMRUIAMOPBL) ¥ 3aTEM
HCTIOJIb30BaTh OTJEIBHO OT UCXOJHOTO TEKCTa,

1100 cpasy BBIMOJHIATH KOMAH/IbI SI3bIKa, YKa3aHHBIC B TEKCTE MPOTrPaMMBbI (3TUM 3aHHUMAIOTCS 1POZPaAMMbl-
UHmMepnpemamopot).

Nurepnperarop GepeT ouepeTHON ONeparop sA3bIKa U3 TEKCTa MPOrpPaMMbl, aHATU3UPYET €ro
CTPYKTYpY H 3aT€M cpa3y MCIOIHAET (OOBIYHO MMOCIIE aHaIHM3a OIIEPATOp TPAHCIUPYETCS B
HEKOTOPOE MPOMEKYTOYHOE MPEJCTABICHHE HITH JaKe MALIMHHbIH KOI it 0os1ee 3 GEKTHBHOTO
JAJIbHEHIIICTO UCITOJTHEHHUS).

KoMIuIsiTopbl MOHOCTEI0 00pabaThIBalOT BECh TEKCT MPOrpaMMbI (OH HHOIIA HA3bIBAETCS
UCXOOHBII KOO).

OHHM TPOCMATPHUBAIOT €T0 B MOMCKAX CHHTAKCUYECKHUX OMIMOOK (MHOTAa HECKOJIBKO Pa3), BHITOIHSIOT
OIPE/ICIICHHBIM CMBICIIOBOW aHAIN3 U 3aTeM aBTOMATHUYCCKHU TIEPEBOMAAT (mpanciupyiont) Ha MAlIMHHBINA S3bIK
— TEeHEPUPYIOT MAIIMHHBIN KOJI.

B pesynbrare 3akoHUeHHAas MporpamMma Mnojay4daeTcss KOMIaKkTHOW 1 3P PeKTUBHOM, paboTaeT B COTHH pa3
ObICTpee MPOrpaMMbl, BBITIOTHSAEMOM C TOMOIIBIO HHTEPIPETATOPA, U MOXKET OBITh MEpEHECEeHa Ha IpYTue
KOMITBIOTEPHI C IPOLIECCOPOM, MOAIEPKUBAIOIINM COOTBETCTBYIOIIMNA MATUHHBINA KOJI.

B PCaJIbHBIX CUCTCMAX IIPOIrpaMMHUPOBAHKA IICPCMCINAHBI TCXHOJIOI'MK M1 KOMIIMJIIIWMKW W

MHTEPIPETALIUN.

B nporecce oTnaaku mporpaMma MOXET BBITIOTHATHCS T10 IIIaraM, a pe3yJbTHPYIOIINN KO He 00s13aTeIbHO
OyZeT MalIuHHBIM.



CUCTEMbI ITPOT'PAMMUWPOBAHKA

B o0miem ciiyuae aJist Co31aHusl MPpOrpaMMbl Ha SI3bIKE MTPOTPAMMUPOBAHUS HY>KHO UMETh
CIENYIOIINE KOMITOHEHTHI:

1. Texcmoegwtit peoaxmop.

dbopMUpOBaTh TEKCT MPOTPAMMBbI MOXKHO B JIFOOOM PEIaKTOpE, MOJIyyasi B UTOT'€ TEKCTOBBIM
(aiis1 ¢ UCXOMHBIM MeKCHmOoM TTPOTPAMMBbI.

Jlydliie uCnosb30BaTh CIIENUAIIU3UPOBAHHBIC PENAKTOPBI, OPUEHTUPOBAHHBIE HA KOHKPETHBIN
A3BIK IIPOrPaMMHUPOBAHUS U TTO3BOJISIOT B IIPOLECCE BBOJA ABTOMAaTUYECKH ITPOBEPSTH
IPAaBUJIBHOCTBH POTPAMMEBI.

2. VICXOJTHBIN TEKCT C MOMOIIBIO 1POZPAMMbI-KOMNUIAMOPA TIEPEBOJNUTCS B MAITUHHBIN
KOA.
KOMITHJIATOP OOBIYHO BBIJACT IMPOMEKYTOUHBIH O0BCKTHBIN KO (IBOMYHBIN (haii, CTaHIapPTHOES
pacmmpenue .OBJ).
3. VIcXomHbBIN TEKCT OOJIBIION MPOrpaMMbl COCTOUT, KaK MPaBUIIO, U3 HECKOJIBKUX
mooynei (GpaisioB ¢ NCXOIHBIMU TEKCTaMH),

Kaxxplit MOTyJIb KOMOUIUPYETCS B OTJICIbHBIN (haiisl ¢ 00BEKTHBIM KOJIOM, KOTOPBIE 3aT€M HaJI0
00BEIUHUTH B OJTHO IIEJIOE.

4. Ucnonnumslii KOO — 3aKOHYECHHAsI MPOrpaMma, KOTOPYIO MOKHO 3aIllyCTUTh Ha JTI000M
KOMIIBIXOTCPC, I'IC YCTAHOBJICHA OIICpAllMOHHAsA CUCTCMA, IJIA KOTOpOfI 9Ta MnporpamMma
co3aaBaliaCh.

Kaxk npaBuno, urorossiii ¢aitn umeer pacmmpenne EXE unu COM.



NMHTEI'PUPOBAHHBIE CUCTEMDI
[TPOI' PAMMHIMPOBAHNMA

J1J1s1 co3nanus nporpamMMbl HYKHBI:
TEKCTOBBIN PEIAKTOP
KOMITUJIATOP,
PEIAKTOP CBS3€EH,
OMONMMOTEeKN (DYHKITUN.

B COBpeMEHHBIX HHTETPUPOBAHHBIX CUCTEMAX UMEETCS CIIIE
OJIMH KOMIOHEHT — OTJIa/ YUK, KOTOPBIM MO3BOJISIET
aHAJIM3UPOBATH padOTy MPOrpaMMbl BO BpEMs €€ BBIIOJIHEHMUS.

C ero noMouIpr0 MOKHO ITOCJIEIOBATENBHO BBITIOJIHSTh
OTJIETIbHBIE OMEPATOPhI UCXOTHOIO TEKCTA IO I1araM, HaOIoaas
IIPU 3TOM, KaK MEHSIOTCSI 3HAUCHUS PA3JTUYHBIX MEPEMEHHBIX.
be3 otnaguuka pa3paboTarh KpyNmHOE MPUIOKEHUE OYEHb
CJIOKHO.



OCHOBHBIE CUCTEMDI
[TPOI' PAMMHIMPOBAHNMA

N3 YHUBCPCAJIBHBIX A3BIKOB IIPOIPaMMHUPOBAHUA CCTOIHSA HanOoJIee N3BECTHHI:

Beiicuk (Basic) — mist ocBoeHus TpeOyeT HayaIbHOW IMOATOTOBKHU
(oO1eoOpazoBarenbHas IIKOJA);

IMackans (Pascal) — TpeOyer cnenuaabHO# OATOTOBKH;
Cut+ (C++), sIBa (Java) — TpeOyroT mpodeccruoHaabHOM IOATOTOBKH.

JIs1 Ka)KI0T0 U3 3TUX A3BIKOB MPOTrPAMMHUPOBAHUS CETOAHS UMEETCS HEMAJIO
CUCTEM MPOrpaMMUPOBAHUSI, BBIITYCKAEMBbIX pa3IMUYHbIMU (pupMaMu u
OPUEHTUPOBAHHBIX HA paznuuHbie moaenu [IK n onepanmoHHbIE CHUCTEMBI.

Haunbosree momysipHbI CIIEAYIONIUE BU3yaIbHbIE CPEIbl OBICTPOrO MPOESKTUPOBAHUS
nporpamm i Windows:

Basic: Microsoft Visual Basic
Pascal: Delphi

C++: Microsoft Visual C++
Java: Symantec Cafe

Jl1s1 pa3pabOTKK CEPBEPHBIX U PACIPEACTICHHBIX MPUIOKEHUN MOXKHO
MCIIOJIB30BaTh NPOTrPaMMHBIE MPOAYKTHI MHOTUX (hPUpPM




APXUTEKTYPA ITPOI' PAMMHBIX
CUCTEM

KPYIHBIC aBTOMaTU3UPOBAHHBIC KOMILICKCHI (HaIIpHMED,
CHUCTEMa aBTOMATH3aIMH MPEIIPUITHS) COCTONT U3
JIECATKOB U COTE€H OTIENbHBIX IPOrpaMM, KOTOPBIE
B3aMMOJICUCTBYIOT JAPYT C APYTOM IO CETHU, BBIMIOJHIACH
Ha PA3JIMYHBIX KOMIIbIOTEPAX.

B Takux ciydasx roBopsT, 4To padOTaroT B pa3IMIHOM
IIPOTPAMMHOM apXUTEKTYPE.



APXUTEKTYPA
CUCTEM

Aemonomnuie npusao

IIpunooicenus 6 gpatin
CepBepHOll apXumexm

IIpunoorcenusn 6 kiuen
cep8epHouU apxXumeKm

Ipunoorcenus 6
MHO2038EHHOU
apxumexkmype.

Ipunoorcenus 6
pacnpeoeneHHol
apxumexmype.




BU/IbI IIPOI'PAMMNWPOBAHKA

CTpyKTypHOE NPOrpaMMHUpPOBaHHE

CTPYKTYpa IPOTrpaMMbl JIOJKHA OTPaXaTh CTPYKTYPY peliaeMoi 3a7auu, YTOObI ajJrOpUT™M
penieHust ObLT SICHO BUJICH W3 UCXOJHOTO TEKCTA.

CoObITUIITHO-OPHEHTHPOBAHHOE POrPAMMUPOBAHME

Wneonorus cuctembl Windows ocHoBana Ha coObITusX. Ll[eakHym yenoBek Ha KHOIKE, BRIOpa
MYHKT MEHIO, Ha)kaJl Ha KJIABUIITY WJIM KHOIKY MbIK — B Windows renepupyercs
HOAXO/IAIIEE CO0OUeHUe, KOTOPOE OTCHUTAETCS OKHY COOTBETCTBYIOIIEH MPOTrPaMMBI.

CrpykTypa nNporpamMmmsl, CO31aHHOUN € MOMOIIBI0 COOBITUHHOTO MPOrPaMMUPOBAHMUSL.

1 I'maBHas yacTh mpeacCTaBiseT cOO0M OJUH OCCKOHEUHBIN ITUKII, KOTOPBIM OIpaIiuBacT
Windows, ciens 3a TeMm, He MOSBUIOCH JIM HOBOE COOOILEHUE.

1 Ilpu ero oOHapyXEHUHU BBI3BIBACTCS MOANPOTPAMMa, OTBETCTBEHHAS 32 00pabomKy
COOTBETCTBYIOIET0 COOBITHs (00pabaTHIBAIOTCS TOIBKO HYXKHBIE COOBITHS), U MOJOOHBIH
LUK OIIPOCa MPOAOIKAETCS, TOKa HE OyAET MOJIYUYEHO COOOIIEHNE «3aBEPIIUTL PabOTYy».

1 CoObITHSI MOTYT OBITh 1016306amMelbCKUMU, BOSHUKIIMMU B PE3yJIbTaTe ACHCTBUN
TIOJIB30BATEIIS, CUCEMHbIMU, BOSHUKAIOIIMMH B ONIEPAIIMOHHON CUCTeMe (Hampumep,
COOOIIEHUSIMH OT TaliMepa), ¥ NPOocPaAMMHbIMU, TCHEPUPYEMBIMU CaMOM ITPOrpaMMOii
(HampuMep, oOHapysKeHa OIIMOKa, M ee Halo 00padboTaTh).

O0bEeKTHO-OPUEHTHPOBAHHOE NIPOrPAMMUPOBAHUE

0bbekm, Kak COBOKYIHOCTH cgoticme (CTPYKTYp JaHHBIX, XapaKTEPHBIX I 3TOr0 00bEKTa),
Memo006 X 00paboTkH (IOAMPOrpaMM U3MEHEHHUS CBOWCTB) U coObImMuULl, HAa JaHHBIH 00bEKE
MOXXET pearupoBaTh U KOTOPBIC IPUBOIST, KaK MPABUJIO, K N3MECHECHHIO CBOMCTB 00BEKTA.



A5bIKkW 11PO1 PAMMWPOBARVIA
OCHOBHBDIE 1HOHATHAL.
AJIGABUT. CUHTAKCHUC.
CEMAHTHUKA

ANTOpUTMUYCCKUH SI3BIK (KaK U JIFOOOH JPYroi sA3bIK), 00pa3yroT TPH
€ro COCTaBISIoNHe: a1haBUT, CHHTAKCHC ¥ CEMAHTHKA,

Anghasum — GUKCUPOBAHHBIN JIJISI JAHHOTO s3bIKa HA0OP CUMBOJIOB
(OykB, mudp, CreNHAIbHBIX 3HAKOB U T.J.), KOTOPbIE MOT'YT OBITh
MCIIO0JIb30BaHbI MIPY HAIMCAHUU IIPOrPaAMMHBL.

Cunmaxkcuc - paBuia NOCTPOCHUS U3 CUMBOJIOB al(aBUTa
CIIEIHAJIbHBIX KOHCTPYKIIMH, C TTOMOIIbIO KOTOPBIX COCTaBISCTCS
aJITOPUTM.

Cemanmuka - cucTeMa IpaBUJI TOJIKOBaHUSI KOHCTPYKIIHH SI3bIKA.
Takum 00pazoM, IporpaMma COCTaBISIETCS C MTOMOIIBIO COSAUHEHHUS
CHMBOJIOB ajipaBUTa B COOTBETCTBHUM C CHHTAKCUYECKUMU IIpaBUJIaMH U
C YYETOM IpaBUJI CEMAHTUKH.



OCHOBHBIE SJIEMEHTDI
AJITOPUTMHUYECKOI'O A3bIKA

Nmvena (maeHTH(UKATOPHI) - MOCIEAOBATEILHOCTH CHMBOJIOB JUII 0003HAYCHHS 0OBEKTOB
IporpaMMbI (IIEPEMEHHBIX, MACCHBOB, (PYHKIIUN U IP.).

Omnepannu. CyliecTBYIOT CIEAYIOUIME TUIBI ONEPaLIHil:
- apudMeTHYECKHE ONePaNNN: CIIOKECHUE, 0003HAYACTCS CUMBOJIOM “+”; BBIYUTAHUE,

¢, Gedr,

0003HaYaeTCsI CHMBOJIOM “-”; YMHOKEHHE, 0003HAYAETCSI CUMBOJIOM “*”; eneHue,
o0o3HauaeTcss cuMBoJIoM /” U Ip. ;

- JIOTHYeCKHe ONepaluu: oIepaluy “JIorudeckoe u, “JI0oruueckoe win’, “JI0rudaecKoe
He” u 11p.;

- omepanuy OTHOIIEHHs: MEHBIIIE, 0003HAYAETCSI CUMBOJIOM “<”; OOoJbIIe, 0003HAYAETCS
CHUMBOJIOM “>"; MEHBIIIE MM PABHO, 0003HAYAETCS CHMBOIAMHU “<=; OOJIBIIEC UK PABHO,

0003HaYaETCI CUMBOJIAMH ‘>="; paBHO, 0003HAYAETCSI CUMBOJIOM “="; HE PaBHO,
0003HauaeTcs CUMBOIAMu “<>”,

- omepanusi KOHKaATeHAIuN CUMBOJIBHBIX 3HAYCHUN APYT C IPYTroM, H300pakaeTCs
3HaKoMm ''+'".

KuroueBbie cjioBa — 3TO CIIOBA S3bIKa, UMEIOIIUE CTPOTO OMPEICICHHOE HA3HAYEHNUE,
KOTOpBIE HE MOT'YT UCIOIb30BaThCs B KaU€CTBE UACHTU(PUKATOPOB.
JlanHble - BeIMYKHbBI, 00padaTbiBaeMble MporpammMoi. MiMeeTcs Tpu OCHOBHBIX BUJIA JIAHHBIX:
KOHCTAHTHI,
nepeMeHHbIe
Y MaCCHUBBI.

BroipaskeHusi — 3JIeMEHTHI S3bIKa, KOTOPHIC MPETHA3HAYAIOTCS JUIS BBIMTOJTHESHHUS HEOOXOIUMBIX
BBIYMCJICHUM, COCTOST M3 KOHCTAHT, IEPEMEHHBIX, yKa3aTeaeh QyHKIHH, 00beTMHECHHBIX 3HAKAMHM
onepanuii. BeipakeHus 3aMChIBalOTCS B BUJE JIMHEMHBIX MOCIIEI0BATEIIBHOCTEN CUMBOJIOB.



BUJIbI TAHHBIX

KoHcTaHThI - PTO HAAaHHBIC, KOTOPLIC Ba(bI/IKCI/IpOBaHI)I B TCKCTC
IIporpaMmbl 1 HC USMCHAIOTCA B IIPOLICCCC €©C BBIIIOJIHCHHA.

[Ipumepbl KOHCTAHT:
yucJaoBbie: 7.5, 12;
Jornyeckme: true(ucruna), false(jioxn);
cuMBoJIbHBbIE: "A", "+";
crpokoBble: "abede", "undopmaruka".

IlepemeHHBIE — 3TO JIAHHBIEC, KOTOPHIE MOTYT U3MEHATH CBOU 3HAYCHHUS
B XOJI€ BBINIOJIHEHUS ITporpaMMbl. OHU 0003HAYAKOTCSI UMEHAMU.
IIepeMeHHBIE OBIBAIOT HeJIble, BellleCTBEHHbIE, JOTHYeCKHe,
CHUMBOJIbHBIE U CTPOKOBBIE.

MaccuBbl - OCIIENOBATENILHOCTU OJHOTUITHBIX YJIEMEHTOB, YUCIIO
KOTOPBIX (PUKCUPOBAHO M KOTOPBIM MPUCBOCHO OHO uMsl. [lonoxenune
AJIEMEHTA B MACCUBE OJHO3HAYHO OIPEAEIAECTCSA €ro UHACKCAMU -
OJIHMM B CJIy4yae OJJHOMEPHOI0 MacCuBa, UM HECKOJIbKUMHU, €CIIU
MAaCCHUB MHOTOMEPHBIA.



A3BIKU TTPOI' PAMMUMPOBAHN A
OCHOBHBDIE ITOHATHAL.

Oneparop — 3TO 3JIEMEHT SI3bIKa, KOTOPBIM 3a4a€T IOJHOE
ONKCaHUE HEKOTOPOI0 JECUCTBHUS, KOTOPOE HEOOXOIMMO
BBINOJIHUTE. OnepaTop - 3T0 HauboIee KPyImHOe U
COJIEPKaTeJIbHOE MOHSATHUE S3bIKA: KaXKIbIM OMEpaTop
IpeaCTaBIseT COOOM 3aKOHUYEHHYIO (hpa3y s3bIKa
IPOrPaMMHUPOBAHUS U ONPEAEsieT HEKOTOPHIN BIIOJIHE
3aKOHYCHHBIN ATan 00padOTKU JaHHBIX. B cocTaB oneparopoB
BXOJIST KJIIOUEBBIC CIIOBA; TaHHBIC; BRIPAXKCHUS U T./I.

CranaaptHasi QyHKUHMA — MOJANPOrpaMma, 3apaHee BCTpOCHHAs
B TPAHCIISITOP S3bIKA I BBIYMCIICHHUS YaCcTO YIIOTPEOISIEMBbIX
dbyHKUMH. B KauecTBe apryMeHTOB (DYHKIIUM MOXKHO
MCIOJIb30BaTh KOHCTAHTHI, IEPEMEHHBIC U BBIPAKCHHUS.

IIporpamma - 310 NOCIEIO0BATEIILHOCTh HHCTPYKIIUH,
MIPEAHA3ZHAYECHHBIX I BBIIOJHEHUS KOMITBIOTEPOM. B
HACTOSIIEE BPEMs MPOTrpaMMbl O(POPMIISIIOTCSA B BUAE TEKCTA,
KOTOPBIM 3alMChIBACTCS B (DalJIbl.



A3BIKU TTPOI' PAMMUMPOBAHN A
OCHOBHBDIE ITOHATHAL.

SI3BIKM BBICOKOTO YPOBHS pabOTarOT uyepe3
TPAHCIISILIMOHHBIC TPOrPpaMMBbI -TPAHCJISITOPHI,
KOTOpPBIEC MPEOOPa3yOT UCXOIHBIN KO B
OCJIEA0BATEIbHOCTh KOMAaHI MAIlIMHHOIO SI3bIKA.

CYH_IGCTByeT JABa OCHOBHBLIX BHUJAd TPAHCIIATOPOB.

UHTEPNpPeTaTropbl, KOTOPHIC CKAHUPYIOT U MPOBEPSIOT
MCXOAHBIM KOJI B OJIMH 1ar,

U KOMITUWJIATOPbI, KOTOPHIE CKAHUPYIOT UCXOIHBIN KO/
JUTS CO3JIaHUS TEKCTA MPOrpaMMbl HA MAIIMHHOM S3bIKE,
KOTOpAsi 3aT€M BBITIOJHAECTCSA OTACIIBHO.



B o01iem cinydae mporpaMma MOXKET UMETh MOAYJIbHYIO
CTPYKTYPY, T.€. COCTOATh U3 HECKOJBKUX MPOrPaAaMMHBIX
CIUHMII, CBI3aHHBIX MEXJy COO0M KOMaHAaMH Mepeiadn
YIIPABJICHUS.

Takoil MpUHIMI HOCTPOEHUS MPOrPaMM HA3bIBAECTCS
MOAYJ/IbHBIM.

[IporpammMmHas equHULa, C NEPBOU KOMAHbI KOTOPOM
HAYUHACTCA BBIIIOJIHEHUE IPOTrPAMMBbI, HA3bIBAETCS T'0OJIOBHOM
IPOrpaMMOIl.

OcTalibHbIE MPOTPAMMHBIC €IUHULIBI, BXOIAIINE B €IUHYIO
IpOrpamMMy, Ha3bIBAIOTCS MOANPOTrPaAaMMAMMU.

Iloanmporpamma - 3To MOCIEA0BATEIBHOCTH ONEPATOPOB,
KOTOpbIE€ ONPEECICHBI U 3aIMCaHbI TOJIBKO B OJJTHOM MECTE
IpOrpaMMbl, OJHAKO UX MOYKHO BBI3BAThH JJIs1 BBITIOJHEHUS U3
OJTHOM WJI HECKOJIBKMX TOYEK MPOrPaMMBI.



@yHKIHUSA - 3TO IPOrpaMMHas €IMHUIIA, KOTOPasi MOXKET OBbITh
ynoTpeOiaeHa B BolpakeHUH. DyHKIMA IPAMO BO3BpalaeT
BEJIMYMHY, KOTOPAS UCIOJIb3YETCS TP BBIYUCICHUN 3TOTO
BBIPAXKEHHUS, U, KPOME TOTO, MOXET BO3BPAIATh BEIUYNHBI
yepes3 napameTphl.

IToanporpamMmMbl M (DYHKIMHU TTO3BOJISIIOT CO3/1aBaTh OOJIBIINE
CTPYKTYPUPOBAHHBIE IIPOTPAMMBI, KOTOPBIE MOYXXHO JEIIUTh HA
YacTH.

DTO JaeT NPEUMYIIECTBA B CICAYIOIINX CUTYaIAAX:

. Ecin mporpamMma Oogbinasi, pa3aciaeHue €€ Ha 4acTh o0jerdaet
CO3/laHHE, TECTUPOBAHUE U €€ COOPKY.

. Eciii mporpamMa 0osbliiiasi 1 MOBTOPHAS KOMITHIISILIUSL BCETO
MCXOJIHOTO TEKCTA 3aHUMAET MHOTO BPEMEHH, PA3JCICHUE €€ Ha
YaCTH SKOHOMHUT BPEMSI KOMIWJISAIIMU.

. Ecnmu mponienypy HaJio MCIIOJIBb30BATh B PA3HBIX CIIyYasX Pa3HbIM
o0pa3oM, MOXKHO 3amucarh €€ B OTJICJIbHBIN (Paisl u
CKOMITMJINPOBATH OTIECIIHHO.



