lnasa 3. 3TAlNbI PASPABOTKU MPONrPAMMHOIO
OBECMEYEHUA U A3bIKU NPOTPAMMWPOBAHUA

MporpammHoe obecneyeHune
dTtanbl pa3paboTkmn nporpammHoro obecneyeHusn
MeToa, nowarosou aetannsaumm

A3bIKM NporpaMmmMmmnpoBaHUA HU3KOro YPOBHA U BbICOKOTO
YPOBHA

UmMmnepaTuBHble, 06 bEKTHO-OPUEHTUPOBAHHbIE,
PYHKLMOHANbHbIE, IOTUYECKUEe A3bIKU
nporpaMmmupoBaHuA

Knaccnpumkauma a3biKosB nporpammupoBaHuUS
Tunbl TPAHCNATOPOB

Cxema KomnunaTtopa

A3bIiku Beb6-nporpammmpoBaHua



3TAlNbI PASPABOTKN NMPOTPAMMHOIO OBECINEYEHUA

rpynna B3aMMOCBA3aHHbIX U
B3aMMOJENCTBYIOLMX NPOrPamMmm,
npeAHa3Ha4YeHHbIX 418 peLlleHunn
nobon 3a4a4mn U3 KOHKPETHOM
obnactu (Hanpumep, ana
MOAENNPOBAHUA TEXHONOTNYECKUX
NPOLEecCcoB, ANA BbINO/JHEHUS
rpadpunyeckmx pabor).

[Mporpammbl Kakoro-nMbo naketa
paccyYnTaHbl HA COBMECTHOEe
MCNONb30BaHME B Pa3/INYHbIX
KOMBUHaUMAX 4pyr C APYrom.

3TANbI PASPABOTKHW NO

| AHanus TpeboBaHUM K cUCTEME
n onpepeneHue cneundumkaumnim (6 %)

| MpoekTtuposaHue (5 %)

| KoaupoBaHue (7 %)

ABTOHOMHOE (8 %)

KoMmnnekcHoe (7 %)

| JKCyaTauma u
conpoBo)peHue (67 %)




3TAlNbI PASPABOTKN NMPOTPAMMHOIO OBECINEYEHUA

|. AHanu3 TpeboBaHUM K cUcTeme 1 onpeaeneHue cneunduKaumm

— NOCTAHOBKa 3a4a4yun. Pe3ynbraTt (nocne HECKONbKUX
nTepaumn) — , B KOTOPOM, KaK nNpaBuo, coaeprkaTtca
Ha3BaHWE CUCTEMbI, LI CO34aHUA, XapaKTEPUCTMKA 06/1aCTU NPUMEHEHMS,
TpeboBaHUA K cucteme B Lesiom (MHTepdeinc, ocobble TpeboBaHUA K OTAENbHbIM
moaynam, besonacHocTb, U T.4.), tHpopmaumoHHanA 6a3a (cTpykTypa 6a3bl AaHHbIX, C
KOTOpoun byaeT B3aMMoAenCcTBOBATb NPOrpamMmHan cuctema), nporpaMmmHoe
obecneyeHmne (o6ocHOBaHMeE BbibOpaA A3blKa NPOrPaMMUPOBAHUA), TEXHUYECKOE
obecneyeHne, onnucaHne AaHHbIX AN TECTUPOBAHMUS.

Ha ocHOBaHMM TEXHUYECKOTO 3a4aHUA POPMUPYIOTCA — onuncaHue
KO/IMYeCTBa N peXXnmoB paboTbl moaynen, ux B3aMmoaemncTeuma.



ITAlbl PASPABOTKU MPOITPAMMHOIO OBECIEYEHWUA
ll. [poeKkTnpoBaHue

Ha paHHOM 3Tane pa3pabaTtbiBatoTcA , 3aJaBaemble cneumnduKkaunuamu, u
dopmumpyeTca obuan CTpykTypa byayuien nporpammbl NyTEM AeTa/ibHOM NPOoPaboTKM
nocnefoBaTe/IbHOCTU ee AeNCTBUIN. 3anNnCb — C MOMOLbIO B/IOK-CXeM MM NCEBAOKOAA.

MpuMeHATCA Pa3NNYHbIE TEXHONOMMKU — CTPYKTYPHOE NPOorpamMmMUPOBaHUE,
06bEKTHO-OPUEHTUPOBAHHOE NPOrpaMmMmupoBaHue U Ap. B pamKkax CTPYKTYpHOro
NPOrpaMmmMmMpoOBaHMS UCNO/Ib3YyeTCs MeToz, , MPU KOTOpOM
npouecc npeobpasoBaHUA UCXOAHbIX AAHHbIX B Pe3yabTaT BHa4ya/ie npeacTaBnaeTcs B
BMAE NOC/NeA0BaTeIbHOCTM HEOONbLLIOro YMcaa NPOCTbIX 3TanoB (3aga4). Ha
cneayowem Wware 3aaa4m pasbmBatoTcs Ha NocieA0BaTeNbHOCTb NOA3343a4 HOBOIO
YPOBHA U T.A. leTannsauma 3akaHYMBaAETCA, KOTAa KaxKAbl OTAE/bHbIN 3Tan MOXKET
ObITb NPOCTbIM cCNOCOOOM 3anncaH Ha BbIOpPaHHOM A3biKe, UK NpeacTaBaseT cobomn
N3BECTHYIO 3a4a4y, 415 KOTOPOW yXKe MMeeTca roToBasd nporpamma.

l1l. KoanpoBaHue

KoaunpoBaHue npeactasnseTt coboi peannsaumio paspaboTaHHbIX aIrOPUTMOB,
COCTaBJIEHUE MO HUM TEKCTOB NPOrPamMmmbl C UCMOJIb30BaHNEM KOHKPETHOrO A3blKa
NpPorpaMmMmmnpoBaHuaA. BKatovaeT npouecc TpaHCAsAUMU — nepeBoa Nporpammsl B
nocneoBaTe/IbHOCTb MalMHHbIX KOMaHA, (MalWMHHbIN KoA,).




ITAlbl PASPABOTKU MPOITPAMMHOIO OBECIEYEHWUA
V. TectTupoBaHue

Mpwn KaXXAblM moaynb npoBepseTca oTaenbHo. [pu aTom
nporpammHas cpesia MoAayia MMUTUPYETCA C NMOMOLLbIO MPOrpPamMmbl YNpaB/eHuUs
TECTUPOBAHMEM, coaeprKalen GUKTUBHbBIE MPOrPaMmMbl BMECTO PeasibHbIX
noAnNporpamm, K KoTopbiMm nmeeTca obpalleHme U3 JaHHOIro Moayns.

Mpwn NPOU3BOANTCA COBMECTHaA NPOBEPKa rpynn
NPOrpamMmMHbIX KOMANOHEHTOB.

B npouecce TeCTUPOBaHUA NPOUCXOAUT ONTUMMU3ALLIMA CUCTEMBI (pa3rpy3Ka y4acTKOB
NOBTOPAEMOCTUN — LMKIO0B, 3aMeHa CNOXHbIX onepauuin Ha bosiee NPocTble, SKOHOMMUSA
namsaTn n 1.4.).

V. DKcnayaTtauunsa v cConpoBoXKaeHune

Ha gaHHbIM 3Tan NpMXoAnTCA OCHOBHAA YacCTb PAaCXOA40B, 3aTPa4YMBaEMbIX B TEYEHUE
KM3HEHHOIO LIMKAA CUCTEMBI.
Mpn4YKnHbI BbiNyCKa HOBbIX Bepcuit (moandukaumm) MNO:
HeobxoaAMMOCTb UCNPaB/IEHMA OLWNOOK, BbIABNEHHbIX B NPOLLECCe KCNAyaTaLum;
HeobxoaAMMOCTb COBEPLUEHCTBOBAHUA, HAaNPUMep, Yy4YlleHna nHTepderca nnm
PaclMpPEHMA COCTaBa, BbINOIHAEMbIX QYHKLUN;
N3MeHeHue cpeapl (NoABAEHME HOBbIX TEXHUYECKUX CPEACTB U/MUAN Nporpamm).



A3bIKN MPOTPAMMNPOBAHUA

— 3TO TWAaTe/IbHO COCTaB/1IEHHbIE NOC/N1EA0BATE/IBHOCTHU
CNnos, 6YKB, yncea m1 MHEMOHUYECKUX COKpEiLLI,GHMVI, nUcnosibdyemole anA O6LLI,€HMFI C
KOMMNbOTEPOM.

A3bIKM HN3KOrO YPOBHA

MawnHHaA KomaHAaa COCTOUT U3 Koaa onepaunn 1
a,EIIDECHOlZ yacTtun. Kog, onepaunn yrkasbiBaeT BU/A

KOl |AOPECHASA YACTH

BbINO/IHAEMOTrO AeNCTBUA (CNOXUTb, MEPEMECTUTb U T.A.). AIPecHas YacTb COAEPHKUT
aapeca (Homepa) sueeK NamsATU, B KOTOPbIX PACNONOXKEHbl onepaHabl, U agpec
AYerKK, Kyaa cieayet NoMecTUTb pesybrarT.

OT/IMYAKOTCA OT MALLMHHOTIO KOAa TeM, YTO KOAbl onepauuin
3aMeHeHbl byKBeHHbIMK 0603HaYeHUamMU (Hanpumep, ADD — cnoxutb, MOV —
nepecnaTb AaHHbIE) M BMECTO HOMEPOB AYEEK UCMNO/Ib3YHOTCA CUMBOIMYECKUE aapeca.

— nporpamma, npeobpasyollas MHEMOHUKY A3blKa accembnepa
HenocpeaCcTBEHHO B IBOMYHbIE NpeACcTaB/leHUA MAlLIMHHbIX KOMaHA,

A3bIKK acceM6nepa — MalWMHHO-3aBNCUMbIE A3bIKN HU3KOTO YPOBHA, B KOTOPbIX O4Ha
KOMaHAa COOTBETCTBYET O,£I,HOI7I MaLLUUHHOWN KOMaHAe (BO3MO)KHbI MaKPOKOMaHAbI —
Bbl30OBbl MAaKpPOCOB, O6'be,CI,VIHFI}OLLI,VIX HECKOJ/IbKO MaLLUMNHHDbIX KOMaH,EI,).




A3bIKM BbICOROTIO YPOBHHA

A3bIKK nporpaMmmmnpoBaHnAa, MMUTUPYIOLLLIUE eCTECTBEHHbLIE A3bIKN U CMocobHble Ha
OCHOBaAHUWM OAHOTO NMNPeanoKeHNA CTPOUTb HECKOJ/IbKO KOMaHA, KOMIMbOTEPAa, NPUHATO
CHYNTATb A3bIKaMU BbICOKOTIo YPOBHA.

BapVIaHTbI A3blKOB — NOAMHOXKECTBa, paClLUNpPEHNA, ANAJIEKTDI.

Kputepuu oueHku (Bbibopa) s3bika NporpaMmMmnpoBaHnA:

° JIerKOCTb YTeHMA nporpamm (0cobeHHO BarKHA C TOYKM 3PEHMA SKCNAyaTaLUU U
COMPOBOXAEHMA NPOrpamm);

° JIerKOCTb CO34aHUA NPOrpamm B BbIGpaHHOM 0bnacTy;

° HaAeXHOCTb (T.e. HACKO/IbKO NPOrpaMmma COOTBETCTBYET CBOEMY NpeAHA3HaAYEHMIO
B N1t06ObIX yC10BUAX).

OCHOBHbIe XapaKTEPUCTUKMN A3bIKA:

* MNpPOCTOTa;

® CTPYKTYPUPOBAHHOCTb;

® N0OCTYMHbIE TUMbI U CTPYKTYPbI AaHHbIX;
e "ecTecTBEHHOCTb" CMHTaAKCUCA;

* noaaeprkka abctpakuum;

* BbIPa3NTE/IbHOCTb;

°* nNpoBepKa COBMECTMMOCTU TUNOB;

* 06paboTKa MCKNOUYUTENbHbIX CUTYaLUN.
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1966

Cobol

JEPEBO OCHOBHbIX A3bIKOB BbICOKOI'O YPOBHHA
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Fortran 90

<Visual Basicy

Fortran 95>

Modula-2
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urbo
(with Object

Algol-58
Algol-60

<Algol-68>

RTL

Ada

Pascal

Object Pascal
(Apple Comp.

Pasca

Oberon-2

{Delphi > <Ada 95

CPL

C++

Smalltalk-80




NWMTITEPATUBHbIE A3bIKU

OCHOBHbIMW 3N1€MEHTaMN MMMNEPATUBHbIX A3bIKOB NPOrPaMMMPOBaHUA ABNAIOTCSA
nepemeHHble (MoaennpyoT A4YEenKU NamaATK), onepaTopbl NpuUcBanBaHua (onpeaenstoT
N U3MEHSAIOT COAEPKMUMOE AYENKU NaMATU), UTepaTuBHasA Gopma NOBTOPEHUM
(uMKAbl). Ha Mcnonb3oBaHME 3TUX A3bIKOB OPUEHTUPOBAHA TEXHO/IOMUA CTPYKTYPHOrO
NPOrpaMMmnpPoBaHus, 6a3nMpyoLLANACA Ha NpoLeasyPHOU AeKOMMO3ULUMN.

FORTRAN (FORmula TRANslator). Cuntaetcsa nepsbiM KOMMUAUPYEMbIM A3bIKOM
BbICOKOro ypoBHA. OpneHTUPOBaAH Ha CO3a4aHUE NPOrpamm, BbiNOJAHAOLLLMNX
eCTeCTBEHHO-Hay4YHble U MaTeMaTU4YeCcKme pacyeTsl.

COBOL (COmmon Business Oriented Language). CTpyKkTypa 1 cioBapb 6/1M3KM K
0ObIYHOMY aHTIMNCKOMY A3bIKY. ABNAETCA OCHOBHbIM A3bikom B CLLUA ansa obpaboTkm
AAHHbIX B TAaKUX yYpeXaeHUAX Kak BaHKM 1 CTpaxoBble KoMNaHuW. Pasgen aaHHbIX —
CUbHaA cTopoHa A3bika COBOL, Torga Kak pasaen npoueayp — OTHOCUTENbHO cnabas.

BASIC (Beginner’s All-purpose Symbolic Instruction Code). UcxogHbi BASIC 6bin nerok
ANA N3YYEeHMA HAYMHAOWMMKN U He TpeboBaTeNeH K pecypcam KOMMbloTepa.
[MonynsapHbIN A3bIK MMKPOKOMMbIOTEPOB B KOHUE 70-x 1 Hayane 80-x rogos.
Ba)kHenwmm acnektom Oblsia ero opMeHTauma Ha NCMONb30BaHME yaaIEHHOTO
A0CTyNa K KOMMNbOTEPY NOCpeaACcTBOM TepMmnHana. BospoxkaeHue asbika BASIC
npou3sowno B Havyane 90-x roaos ¢ BbIxoaom A3bika Visual BASIC (Microsoft, 1991),
KOTOPbIN ABAETCA OAHMM M3 OCHOBHbIX A3bIKOB B nsiatpopme Microsoft.NET.




ALGOL

ALGOL (ALGOrithmic Language). A3bik ALGOL — pe3ynbtaT NOMNbITKU CO3A4aHUSA
YHUBEPCANIbHOTO A3blKa. B 3TOM A3bIKe Obl/1a popmann3oBaHa KoHUENLNA TUMOB
AaHHbIX, peann3oBaHa naea coctaBHbIXx onepaTtopos. B ananekte ALGOL 60 6bina
BBeAEHa KOHUenuua 6104HOM CTPYKTYPbI, YTO NO3BOAAIO NPOrPaMMUCTAM
JIOKA/IN30BaTb YacTU NPOrpammbl, BBOAA pasHble 06nacty Buammoctm. Mmenachb
BO3MOXHOCTb NnepeaasaTb NapameTpbl No4NPorpaMmmam no 3Ha4eHMIo 1 o MMeHu, a
TaK)e COo34aHMA PeKYyPCUBHbIX npoueayp. bbiiv 4OCTYyNHbI AMHAMMUYECKMEe MACCUBDI
(ALGOL 68), T.e. maccuBbl, AWANa3oH MHAEKCOB KOTOPbIX 33/1aBasicA NEPEMEHHOM,
KOTOpaa MOr/1a MeHATb CBOe 3Ha4YeHue Bo BpemsA paboTbl nporpammel. Cebiwe 20 net
ALGOL ocTaBascsa egUHCTBEHHbIM OPULMANIbHBIM CPEeACTBOM NpeacTaBaeHUs
aNroOpPMTMOB B HAY4YHOW nnTepaType.



NWMMNEPATUBHbIE A3bIKN — NOTOMKW A3bIKA ALGOL

Pascal. ObecneynBaeT BO3MOKHOCTb CO34aHNA HONbLUNX NPOrpamm, NoaaepKnBan Ux
CTPOTYIO IOTUYECKYIO CTPYKTYPY. 19 KOPOTKMUX NPOrpaMmm MOMKET OKa3aTbCA CAULLIKOM
rPoMo3aKuUmMm. CYUTAETCS BaXKHENLLNUM MHCTPYMEHTOM A1 0by4yeHMAa meTogam
CTPYKTYPHOro NporpamMmmmnpoBaHus.

C. OTAanM4yHanA 3ameHa accembnepy AnA HU3KOYPOBHEBOTO NPOrPamMMMUPOBaHUSA, C
OZlHOWM CTOPOHbI, U MPUMEHEHUA MPUHLMUMNOB CTPYKTYPHOIO NPOrpaMmMmUpoOBaHuA — C
Apyron. MonynapeH 6aarogapa MHOTMM pelleHnaAM, CAeNaBLnm 3anmcb NPorpammbl
Ha C BecbMa KOMNaKTHOW. B uesnom C — o4eHb MOLWHbBIN U B TO *KEe BPEMSA U3SALLHbIN
A3bIK. OgHOM U3 0cobeHHOCTEN ABNAETCA OTCYTCTBME NOJIHOM NPOBEPKU TUMOB, YTO
NOPOXKAAET TMOKOCTb A3bIKAa B COYETAHUM C HEHAAEKHOCTbIO.

Ada. Mpoucxoaut ot Pascal, Ho 3ameTHO choxxHee ero. CoaepnT cpeacTaa
BblAE/IeHMNA B OTAE/IbHbIE MOAYAM OO bEKTOB AaHHbIX, 0becneymBaeT NOAAEPHKKY
MCNONb30BaHMA abCTpaKUUM AaHHbIX B CTPYKTYpe nporpammbl. CoaepKUT cpeacTsa
06paboTKN UCKNOUUTENBHBIX CUTYaUUN. [IporpammHblie 610KKM MmoryT ObiTb
HacTpamBaembiMmu. ObecneunBaeT nNapannesibHoe BbINOJIHEHME NPOrPaMmMHbIX 6/10KOB
(3apgaHun).

Modula-2. Mo cpasHeHuto ¢ Pascal gobasneHa noaaepxka moaynen. Mmerorcs
abCTpaKTHbIE TUNbI AAHHbIX, BO3MOXHOCTb MCMNO/Ib30BaHUA NpoLeayp Kak TUMNOB,
HM3KOYPOBHEBbIE CPEACTBA CUCTEMHOIO NPOrPaMMUPOBAHNA U CONPOTrPaMMBblI.



OBbEKTHO-OPUEHTUPOBAHHbIE A3bIKW

O6bEeKTHO-0PUEHTUPOBAHHbIE A3bIKX MPOrPaMMUPOBAHNA B HaNDOIbLLEN CTENEHN
CNOCOOHbI peanin3oBaTb TEXHONOINIO 0OBEKTHO-OPUEHTUPOBAHHOIO
NPOrPaMMMPOBaAHUA, KOTOPAA OCHOBaHa Ha 06BEKTHOI AEeKOMMO3ULUMN.

Smalltalk. OcHoBHble naeun npouncxogAat ot nepsoro OOA SIMULA 67. MporpammHbIMm
moaynamm Aasbika Smalltalk sBnatoTca o6beKTbl — CTPYKTYPbI, 06beanHAoLLne
JIOKa/ibHble AaHHble N Habop onepauunin (meToabl), KOTOPbIe AOCTYMHbI APYTMM
obbekTam. MeToa onpeaensieT peakymio obbekTa Ha onpegeneHHoe coobuieHue,
COOTBETCTBYOLLEE AaHHOMY meToAy. ABCTpakumaAMmmM o6 beKTOB ABNAKOTCA KNaCChl.
IK3eMNIAPbl KNAcCoB — 06BEKTbI Nporpammbl. UmeeTca nepapxma K1accos.
MoaKknaccbl HacheaytoT GYHKLUMOHANbHbIE BO3MOXHOCTU U NEPEMEHHbIE
POAUTENbCKOrO KNnacca, MMea BO3MOXKHOCTb A006aBNATb HOBble PYHKLIMOHA/IbHbIE
BO3MOXHOCTM, 3 TaKXKe N3MEHATb UM CKPbIBATb YHAacNeA0BaHHbIE.

C++. NpeacTtaBnset cobon HAACTPOMKY Hag, A3bIkom C, NoaaePrKUBALOLLYIO
60/1bLUMHCTBO BO3MOXHOCTEMN, OTKPbITbIX A3bIkom Smalltalk (T.e. C++ — 310
obbegnHEeHME MMNEPATUBHOTO U OO BEKTHO-OPUEHTUPOBAHHOIO A3bIKOB).
MoaaepnBaeTca Haceno0BaHUE M MHOXKECTBEHHOE HacneaoBaHue. JMHammn4yeckoe
cBA3blBaHWe obecrneumBaeTca GyHKUMAMM BUPTYaA/IbHOIO Knacca. HepgoctaTku:
06bEMHOCTb U CNOXKHOCTb.



OBbEKTHO-OPUEHTUPOBAHHbBIE A3bIKW

CMmellaHHble A3blKN, CO344aHHble NyTEM BBEAEHNA B COOTBeTCTByPOLLI,Ml\/JI MMI'IepaTMBHbIﬁ
A3bIK O6'b€KTHO-OpM€HTMDOBaHHbIVI noaaepKu.:

AsnaeTca HenocpeaCcTBEHHbIM HacneaHUKOM C++. OTAn4aeTca OT Hero
OTCYTCTBMEM HEKOTOpPbIX NOTEHLMANbHO HEHAAEXKHbIX MEeXaHU3MOB, a TaKXe Tem, YTo
yCTpaHeHbl Ntobble, He oTHocAWMECA K 0O bEKTHO-OPMEHTMPOBAHHOMY
NPOrpaMmmMmMpPOBaHUIO, CpeacTBa. Bce 06BbEKTLI B 3TOM A3bIKE — AMHAMMYECKME.
OcobeHHOCTb A3bIKa Java COCTOUT TaKXe B UCNONb30BaHNM 0cob0oro Bnaa TpaHCAALNM
— AMHAMMYecKon KogoreHepauun. OCHoBHble AeBM3bl Java — NpoCToTa, 06BbEKTHAA
OPUEHTUPOBAHHOCTb, CeTEeBble BO3MOXHOCTU, HAAEXHOCTb, HE3aBUCUMOCTb OT
APXUTEKTYpPbl, UHTEPNPETUPYEMOCTb.

Pa3spaboTtaH B Microsoft Kak yactb HoBoM TexHonornm .NET. YcTpaHeHbl HEKOTOpbIE
HeAO0CTaTKU A3blKa Java: NPUCYTCTBYIOT NepevyncsieHnsa, CTaTuyeckme CTPYKTypbl,
MHOromepHble MacCcuBbl, Nepeaada NapameTpPoB NO ccblsiKe. [MpegycmoTpeHa egmHas
cpeaa BbinonHeHus nporpamm (Common Language Runtime, CLR), HanucaHHbIX Ha
Pa3HbIX A3blKax. TpaHCNAUMA OCHOBAHA Ha MCMNO/Ib30BAHMM NPOMEKYTOYHOIO KoAa
(Intermediate Language, IL). Komnunauna ysenmumsaet bbicTpoaencTame.




®GYHKUNOHAJIbHbIE U JTOTUHECKUE A3bIKHU

LISP (LISt Processing). Pa3spabaTbiBasica B cBsi3u ¢ paboTtamm B obnactum
MCKYCCTBEHHOTO MHTEeNNEeKTa. B unctom sasbike LISP (1958 r.) cywecTBoBano ToNbKO ABa
TUNA CTPYKTYP AQHHbIX: aTOMbl M CNUCKU. CNUCKK NpeacTaBaanm cobomn COBOKYMHOCTb
Y3/10B, KaXXAbl U3 KOTOPbIX NpeacTaBnaeT cobon aBa yKkasatena. [lepBbin YyKa3biBaeT
Ha NpeacTaBAeHMe aTOMa, T.€. Ha ero CMMBOJIbHOE UM YNCI0BOE 3HAYEHME, @ BTOPOU
— Ha C/1IeayoWnnM 3IEMEHT CMUCKA.

Bce BbluMCNeHUA B 3TOM A3bIKE, KOTOPbIN pa3pabaTbiBanca Kak A3blK
GYHKUMOHANBHOrO NPOrpaMmmmMpoBaHUA, NPOU3BOAATCA NYTEM MPUMEHEHMS
OYHKUMIM K aprymeHTam. NTepaTuBHbIE NPOLLECChl ONPeaensatoTca C MOMOLLbIO
PEKYPCUBHbBIX PYHKLMA.

Prolog (PROgramming LOGig) — A3bIK I0OrM4ECcKoro nporpaMmmMmmpoBaHUA, OCHOBHas
naea KOToOPoro COCTOUT B UCNOb30BaHMU GOPMANbHOMN IOTMYECKOWN 3aNnUcK ANS
COObOLLEHMA KOMMbBIOTEPY BbIYMUCANUTENBHbIX NpoLeccoB. NMporpaMmmmnUpoBaHNE B HEM
ABNAeTCcA HenpoueaypHbIM. [porpammbl He YCTaHABAMBAKOT TOYHO, KaK A0/1XKEeH
BbIYMCAATLCA PE3YNbTaT, @ TOJIbKO ONUCBIBALOT ero ¢popmy. TpaHCAMpytoWwasa CUCTeMa
CamMa A0NXKHa BblbpaTb HYXKHbIM NOPAAOK BbIMO/IHEHUA KOMaHA, KOTOPbIM NpuBeaeT K
Kenaemomy pesynbraTy. Jlormyeckoe NnporpaMmmmpoBaHme 6biJ10 NCMONb30BaHO,
rNMaBHbIM 06pa3om, B cMCTEMAX YNPaB/IeHNA pPensaunoHHbIMM Bazamum AaHHbIX,
3KCMNEePTHbIX cMcTemax n 06paboTKe TEKCTOB Ha €CTECTBEHHbIX 3blKaX.




KNACCUNPUKALMA A3bIKOB NMPOTPAMMWPOBAHUA

Mo napagurmam (cuctema naem n NOHATUN, onpeaenALWmMX CTUAb NPOrPaMmbl) —
MMnepaTuBHble, PYHKLIMOHANbHbIE, NOTMYEeCcKMe, 06 beKTHO-OPUEHTUPOBAHHbIE.

Mo ¢akTy co3pgaHma npouecca — A3blkK, co3aatolme npouecc (mocne 3anycka
NpOrpammbl CO34aeTCA OTAENbHbIN MPOLECC BbINONHEHUA 3TOW Nporpammsl, C, C++,
Pascal, Delphi n gp.), cueHapHble A3bIKKU (CLEeHapW, UK CKPUNT — NPOrPaMmma,
KOTOpPYIO BbINOAHAET Apyraa nporpamma, PHP, Python, Ruby n ap.)

Mo nokoneHuam (Generation Language, GL) —
1 GL (Bpems noasneHua — 40-50 rr.). A3blKM MaALUMHHbIX KOMaHA. MepBbii
accembnep (Ha3BaHMA KOMaHA B CUMBOJIMMECKOM BUAE, AECATUYHbIN U
LecTHaAUaTeEPUYHbIM popmaT uuncen).
2GL (koHeu, 50-x — Hayano 60-x rr.). CumBoanYecknit accembnep (BkaoYan noHsaTHe
nepemeHHon, TpeboBanca KOMNUAATOP).
3GL (60-e roabl). YHUBepcasbHble f3blkM Bbicokoro yposHsa (FORTRAN, COBOL,
ALGOL, Pascal, Cn ap.) CoBpemeHHble cucTtembl nporpammuposaHua (Delphi, Visual
BASIC, Java Development Kit n ap.) BKkAto4atloT noaaepKy o6beKkTHo-
OPMEHTUPOBAHHOM TEXHONOTNN U APYTNE NHCTPYMEHTDI.
4 GL (Ha4yano 70-x r.). HenpoueaypHbie 3bIKKM, OPUEHTUPOBAHHbIE HA KOHKPETHYIO
ob6nacTb NpMMeHeHuA, B YaCTHOCTK, Ha paboTy ¢ 6azamu gaHHbIx (SQL, Structured
Query Language u ap.). KomaHabl A3bikoB 4GL 6AM3KMN K 0ObIMHOMY A3bIKY.
5 GL (HacT. Bpems). Mo ogHOMN U3 TOYEK 3pEHUSA, AEKNaPaATUBHbIE A3bIKN.




TPAHCNATOPDI

— nepeso nporpammsl, HAMMCaHHOM Ha A3blKe nporpaMmmmnpoBaHna, B
nocnenoBate/ibHOCTb MAalWWUMHHbBIX KOMaHA,.

TPAHCNATOPDI
Komnunaropbl UHTepnpeTaTopbl
[lepeBoaAT Nporpammy TpaHCANPYIOT U BbINOAHAKT
Le/IMKOM C CO34aHNem nocnegoBaTtesibHO
ncnonHaemoro ¢pamna onepaTopbl O4AMH 3a APYrUm

CmellaHHble CMCTeMbl peannsaumm
(AMHamunyeckas KogoreHepauua)
TpaHCAMPYIOT NPOrpaMmmy C A3blKa BbICOKOTO
YPOBHSA Ha NPOMEXKYTOUYHbIN A3bIK. [epeBos,
NPOMEXKYTOYHbIX KOMaHA, B MalLUUHHbIe KoAbl
OCYLLECTB/IAETCA Ha KOMMbIOTEPE KAMEHTA.
"Write Once — Run Anywhere"

(Java, 6ainnT-koa, annnert, Java Virtual Machine)




CXEMA KOMMNUNTATOPA

Tabnnubl KomnuaaTopa

. lepeso
orpamma o o
porp NTepbl HEKCW-IeCKMMW NeKceMbl | CYHTaKcM4ecKuin | Pasbopa
Ha UCXO4HOM
aHanu3aTopJ aHanusartop J
A3blKe
AHanunsatop ownboK }—
coobLeHus
06 owmnbKax
A
/: MalUNHHbDbIE
NUcnonHumbIn > | O6bbeKTHbIKn | KOMaHAbl | [eHepaToOp
JINHKOBLUMUK
Kop, < Kopa, L Koaa
\O
=

coobuleHus
06 owmnbkax

— MMHMMa/IbHaA 3HAa4YMMaA eAMHULA TEKCTA NpPOorpammsbl (MaeHTUdUKaTop,
CneunanbHbI CMMBOJ, KOHCTaHTa, 3ape3epBMPOBaHHOE C0BO U Ap.).



A3bIKN BEB-NMPOTrPAMMWPOBAHUA

B OCHOBHOM npeAHa3Ha4vyeHbl Ana paboTbl ¢
NHTEPHET-TeEXHONOTMAMMU. [lensatca Ha ABe rpynnbl: KIMEHTCKMUE (nporpammsbl Ha
KIMEHTCKMX A3blKax 06pabaTbIBalOTCA HAa CTOPOHE NONb30BaTENA, KaK NPaBUIO UX
BbinonHAeT 6bpay3ep — JavaScript, VBScript, Java n ap.) n cepsepHble (BbI3BaHHaA U3
bpay3epa cTpaHunLLa 0bpabaTbiBaeTCA Ha cepBepe, TO eCTb BbIMONHAOTCA BCE
nporpammbl, CBA3aHHbIE CO CTPAHULEN, U MOTOM BO3BPaLLAETCA K KIMEHTY MO CETU B
Buae ¢damna — PHP, Perl, Python, Ruby, nto6oin .NET a3biK, Java u gp.).

/CepBepWeb\ /Bpaysep Web\

NUcxoaHbIN / \ / Java \
Kop, Java CrpaHuua a Bepudukatop N
BbinonHeHue Web 6aiiT-Kopa
Java-annneTa BupTyanbHas
MalinHa Java
Komnwm'rop Baut-Kop, > (JVMm)
Java Java Bubnnorteka

Q j/ k& Knaccos Java ///

— NPUKNAAHAA NPOrpamMmma, Yalle BCcero HanmcaHHasa Ha fA3blKe
nporpammmpoBaHmsa Java B dopme banT-Koaa.



A3bIKN BEB-NMPOTrPAMMWPOBAHUA

UcnonHeHue UcnonHeHue y
Ha cepsepe KaueHma
[Mporpamma pasmewiaetca | AKTUBHble CepBepHbIe CKkpuntbl: JavaScript,
BHyTpu HTML-Kkoaa ctpaHuubl: PHP, ASP, JSP, ... | VB Script, ...
Mporpamma pa3meuwtaetca | CGl n cepsnertsi: Perl, C, AnnneTsl: Java,
OTAENIbHO Pascal, Java, ... Oberon-2, ...
Npesn (World Wide Web — BcemunpHas naytmHa) 6a3mnpyeTca Ha A3blke

onuncaHma rmnepTtekcta HTML (Hypertext Markup Language) n npotokone nepeaauu
runepteKkcta (HTTP). HTML cheayeT cunTtaTb A3bIKOM BHELWIHero npeactasneHns Web-
CTPaHUL, (A3bIKOM pa3MeTKM), @ He A3bIKOM NPOrpamMmMUPOBaAHMS.



