lnasa 3. 9TAIbl PASPABOTKHU MPOrPAMMHOIO
OBECINEYEHUA U A3bIKU NMPOTrPAMMUPOBAHUA

= [lporpammHoOe obecneueHune
= 3Jrtanbl pa3paboTku nporpammHoro obecneueHus
= MeTtoa NOWAroBou aAetanmsauum

"  fA3bIKM NPOrpaMMMUPOBAHUA HU3KOIrO YPOBHA U BbICOKOro
YPOBHA

" MmnepaTuBHbIe, 06BEKTHO-OPUEHTUPOBAHHbIE,
dYHKUMOHANbHbDbIE, NOrMYEecKue A3bIKKU
nporpaMmmupoBaHuA

=  Knaccndpukauma a3blKoB NporpammmpoBaHuUs
" Twunbl TPAHCNATOPOB

= Cxema KOMNUAAaTopa

=  A3bIKM Beb-nporpammupoBaHus



STAlNbI PASPABOTKN NMPOTPAMMHOIO OBECINEYEHUA

MporpammHoe obecneyeHue
(naket nporpamm) —

rpynna B3aMMOCBA3aHHbIX U
B3aMMOAENCTBYIOLLMX MPOrpamm,
npeAHa3Ha4YeHHbIX 418 peLlleHunn
Nntobomn 3a4a4n U3 KOHKPETHOM
obnactu (Hanpumep, ana
MOAENNPOBAHMA TEXHONOTNYECKUX
NPOLECcCoB, ANA BbINONHEHUS
rpadunyeckmx pabor).
[Mporpammbl Kakoro-nMbo naketa
paccYnTaHbl Ha COBMECTHOe
MCNONb30BaHME B Pa3/INYHbIX
KOMBUHaUMAX 4pyr C APYrom.

3TANbI PABPABOTKM NO
| AHanus TpeboBaHMM K cucTeMe

n onpeaeneHue cneumcpukaumm (6 %)
| MpoekTtuposBaHue (5 %)

| KoaunposaHue (7 %)

| TectupoBaHue

— ABTOHOMHOe (8 %)

— KomnnekcHoe (7 %)

| OkcnnyaTaums u
conpoBoXxxaeHue (67 %)
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STAlNbI PASPABOTKN NMPOTPAMMHOIO OBECINEYEHUA

|. AHanu3 TpeboBaHUM K cucTeme 1 onpeaeneHue cneunduKaumm

MNepBUYHbIN AOKYMEHT — MOCTAaHOBKA 3a4a4K. Pe3ynbtaT (Nocae HeCKONbKNX
nTepauun) — TexXHMYecKkoe 3agaHune, B KOTOPOM, KaK NPaBMIO0, CoaeprKaTea
Ha3BaHWE CUCTEMbI, LLleIN CO34aHUA, XapaKTEPUCTMKA 06/1aCTU NPUMEHEHMS,
TpeboBaHUA K cucteme B Lesiom (MHTepdelnc, ocobble TpeboBaHUA K OTAENbHbIM
moaynam, be3onacHocTb, U T.4.), tHpopmaumoHHana 6a3a (cTpykTypa 6a3bl AaHHbIX, C
KOTOpon byaeT B3aMMOoAeMNCTBOBATb NPOrpamMmHan cuctema), nporpaMmmHoe
obecneyeHmne (o6ocHoBaHME BbiOOpaA I3bIKa NPOrPaMMUPOBAHUA), TEXHUYECKOE
obecneyeHne, onnucaHne AaHHbIX AN TECTUPOBAHMUS.

Ha ocHOBaHMM TEXHUYECKOTO 3a4aHUA GopMUpytoTca cneuudmrKaumm — onmcaHue
KO/IMYeCTBa N peXXnmoB paboTbl moaynen, ux B3aMmoaemncTeumA.
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ITAlbl PASPABOTKU MPOITPAMMHOIO OBECIEYEHWUA
ll. [poeKkTnpoBaHue

Ha naHHOM 3Tane pa3pabaTtbiBaloTCA a/ArOPUTMbI, 3aZaBaemMble cneundmnKaunamu, u
dbopmmpyeTca obLLLas CTPYKTYpa byayLier nporpammbl NyTem AeTasibHOW NPopaboTKm
nocneaoBaTe/IbHOCTU ee AeNCTBUIA. 3anucb — C NoOMoLLbIo 610K-CXEM MM NCeBAOKoAA.

MpUMeHATCA Pa3NNYHbIe TEXHONOMMKU — CTPYKTYPHOE NPOorpamMmMUPOBaHUE,
0ObEKTHO-OPUEHTUPOBAHHOE NPOrpaMmMuUpoBaHme U Ap. B pamKax CTPYKTYpPHOro
NpPOrpaMmmMmMpoOBaHMs UCMO/Ib3yeTCss MeTo ] NOLIAroBou getanmsaumm, Npu KOTOPom
npouecc npeobpasoBaHUA UCXOAHbIX AAHHbIX B pe3yabTaT BHa4ya/ie npeacTaBaaeTcs B
BMAE NOC/1eA0BaTeIbHOCTM HEOONbLLIOro YMcaa NPOCTbIX 3TanoB (3aga4). Ha
cneayowem Wware 3a4a4uM pasbumBatoTcs Ha Noc/ea0BaTeNbHOCTb NOA3343a4 HOBOIO
YPOBHA U T.A. leTannsauma 3akaHYMBaAETCA, KOTAa KaxKAbl OTAE/bHbIN 3Tan MOXKET
ObITb NPOCTbIM cNOCOOOM 3anncaH Ha BbIOpPaHHOM A3biKe, UK NpeacTaBaseT cobomn
N3BECTHYIO 3a4a4y, 415 KOTOPOWM yXKe MMeeTCcA roToBasa nporpamma.

ll1l. KoanpoBaHue

KoamnpoBaHue npeactasnseTt coboi peannsaumio paspaboTaHHbIX a/IrOPUTMOB,
COCTaBJIEHME MO HUM TEKCTOB NPOrpPamMmmbl C UCMOJIb30BaHUEM KOHKPETHOrO A3blKa
NpPorpaMmMmmnpoBaHuaA. BkatovaeT npouecc TpaHCAsAUMKU — nepeBoa Nporpammsl B
nocneoBaTe/IbHOCTb MaLMHHbIX KOMaHA, (MalWMHHbIN KoA,).
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ITAlbl PASPABOTKU MPOITPAMMHOIO OBECIEYEHWUA
V. TectTupoBaHue

Mpn aBTOHOMHOM TECTUPOBAHUM KaXKAblA MOAY/1b NPOBEPSETCA OTAENbHO. [pn 3TOM
nporpammHas cpesia MoAayia MMUTUPYETCA C NMOMOLLbIO MPOrpPamMmMbl YpaB/ieHUs
TECTUPOBAHMEM, coaeprKalen GUKTUBHbBIE MPOrPaMMbl BMECTO PeasibHbIX
noAnNporpamm, K KoTopbiMm nmeeTcsa obpalleHmne U3 JaHHOro Moayns.

Mpn KOMMNAEKCHOM TECTUPOBAHUM NPON3BOAUTCS COBMECTHAA NPOBepKa rpynmn
NPOrpamMmMHbIX KOMNOHEHTOB.

B npouecce TeCTUPOBaHUA NPOUCXOAUT ONTUMMU3ALLIMA CUCTEMBI (pa3rpy3Ka y4acTKOB
NOBTOPAEMOCTUN — LMKIO0B, 3aMeEHa CNOXHbIX onepauuin Ha bosiee NPocTble, SKOHOMMSA
namsaTn u 1.4.).

V. DKcnayaTtauunsa v ConpoBoXKaeHune

Ha gaHHbIM 3Tan NpMXoAnTCA OCHOBHAA YacCTb PAaCXOA40B, 3aTPa4YMBaEMbIX B TEYEHUE

KM3HEHHOIO LIMKAA CUCTEMBI.

[Mpn4YKMHbI BbiNyCKa HOBbIX Bepcui (moandukaumm) MNO:

°* Heobxo4AMMOCTb UCMPaAB/IEHMA OWNOOK, BbIABNEHHbIX B NPOLLeCcCce IKCNAyaTaLuum;

°* HeobxoAMMOCTb COBEPLUEHCTBOBAHWUA, HAaNPUMep, Y/y4lleHns nHTepderca nnm
PacLlMpPEHMA COCTaBa, BbINOIHAEMbIX QYHKLMUN;

* M3MeHeHMe cpeabl (NoABNEHNE HOBbIX TEXHUYECKUX CPEACTB U/UAn nporpamm).
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A3bIKN MPOTPAMMINPOBAHUA

A3bIKM NporpammupoBaHmMA — 3TO TWATE/IbHO COCTaB/IEHHble NOC/1e40BaTe/IbHOCTH
CNoBs, 6YKB, ymncea M1 MHEMOHUYECKUX COKpEiLLI,GHMVI, ncnosibdyemole anA O6LLI,€HMFI C
KOMMNbOTEPOM.

A3bIKM HN3KOrO YPOBHA

MallMHHasA KomaHAa COCTOUT M3 Koda onepauumn 1
aapecHoi Yactn. Koa onepaumm yKkasbiBaeT BUA,

KOI [AOPECHASA YACTH

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

A3bIKKM accembnepa OT/IMYALOTCA OT MALLMHHOMO KOAa TeM, YTO KOAbl onepaumi
3aMeHeHbl byKBeHHbIMK 0603HaYeHuamM (Hanpumep, ADD — cnoxutb, MOV —
nepecnaTb AaHHbIe) M BMECTO HOMEPOB AYEEK UCMNO/Ib3YHOTCA CUMBOIMYECKUE afapeca.

Accembnep — nporpamma, npeobpasytoLan MHEMOHMKY A3blka accembnepa
HenocpeaCcTBEHHO B IBOMYHbIE NPeACcTaB/NeHUA MALIMHHbIX KOMaHA,

A3bIKK acceN\6nepa — MalLMHHO-3aBNCUMbIE A3bIKN HU3KOTO YPOBHA, B KOTOPbIX O4Ha
KOMaHAa COOTBETCTBYET O,£I,HOI7I MaLLUUHHOWN KOMaHAe (BO3MO)KHbI MaKPOKOMaHAbI —
Bbl30OBbl MAaKpPOCOB, O6'be,£I,VIHFI}OLLI,VIX HECKOJ/IbKO MaLUNHHDbIX KOMaH,EI,).
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A3bIKM BbICOROTIO YPOBHHA

A3bIKM NPOrpPamMmmMMPOBAHUA, UMUTUPYIOLLINE ECTECTBEHHbIE A3bIKM N CNOCOOHbIE Ha
OCHOBAHMW O4HOTO NPEAJIONKEHMA CTPOUTb HECKONIbKO KOMaH/, KOMMbIOTEPa, NPUHATO
CYUTATb A3bIKAMU BbICOKOro YPOBHA.

Bapl/laHTbl A3blKOB — NOAMHOXKEeCTBa, paAClUNPEHNA, ANAJIEKTDI.

Kputepumn oueHku (Bbibopa) A3bika NporpamMmMmnpoOBaHmUA:

® JIErKoCTb YTeHMA nporpamm (0cobeHHO BaXKHA C TOUKM 3pPEHUA SKCNyaTaumn 1
COMPOBOXAEHMS NPOrpamm);

* JIerkocTb CO34aHuA Nporpamm B BbiIbpaHHOM obnacty;

®* HAAEe’KHOCTb (T.e. HACKONbKO NpOrpamma COOTBETCTBYET CBOEMY NpeAHa3HAYEHUIO
B 1t0ObIX YCNOBUAX).

OCHOBHbIe XapaKTEPUCTUKMN A3bIKA:

* MNpPOCTOTa;

® CTPYKTYPUPOBAHHOCTb;

® NOCTYMHbIE TUMbI U CTPYKTYPbI AaHHbIX;
* "ecTecTBEHHOCTb" CMHTaKCUCa;

° noaaeprKka abcTpakumu;

* BbIPa3nNTE/IbHOCTb;

°* nNpoBepKa COBMECTMMOCTU TUNOB;

* 06paboTKa MCKNOUYUTENbHbIX CUTYaLUN.
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NMTITEPATUBHbIE A3bIKU

OCHOBHbIMW 31€MEHTaMMN MMMEPaATUBHBIX A3bIKOB NPOrpaMMUpPOBaHUA ABAAIOTCA
nepemeHHble (MogenupyloT AYenKn NnamaTH), onepaTopbl NpUcBanBaHuA (onpeaenatoTt
N U3MEHSAIOT COAEPKMMOE AYENKN NaMATU), UTepaTuBHaa Gopma NOBTOPEHUM
(umKnbl). Ha ncnonb3oBaHMe 3TUX A3bIKOB OPUEHTUPOBAHA TEXHOIOMUA CTPYKTYPHOrO
NPOorpaMMmnpoBaHus, 6a3mMpyoLLAncA Ha NpoueasypPHOU AEKOMMO3ULUMN.

FORTRAN (FORmula TRANslator). Cuntaetca nepBbiM KOMAUANPYEMbIM A3bIKOM
BbICOKOro ypoBHA. OpneHTUPOBAH Ha CO3a4aHUE NPOrpamm, BbiNOAHAOLLLMNX
eCTeCTBEeHHO-Hay4YHble U MaTemaTU4YeCcKme pacyeTsl.

COBOL (COmmon Business Oriented Language). CTpyKkTypa 1 cfioBapb 6/1M3KM K
0bObIYHOMY aHTIMNCKOMY A3bIKY. ABNAETCA OCHOBHbIM A3bikom B CLLUA ansa obpaboTkm
AAHHbIX B TAaKUX yYpeXaeHUAX Kak BaHKM 1 CTpaxoBble KoMMNaHuW. 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 MMKPOKOMMNbIOTEPOB B KOHUeE 70-x 1 Hayane 80-x roaos.
Ba)kHenwmm acneKktom 6bls1a ero opMeHTauma Ha UCNONb30BaHME yaAaIEHHOTO
AO0CTyNa K KOMMNbOTEPY NOCpeacTBOM TepMmnHana. BospoxkaeHue asbika BASIC
npou3sowno B Havyane 90-x roaos ¢ BbIxoaom A3bika Visual BASIC (Microsoft, 1991),
KOTOPbIN ABNAETCA OAHMM M3 OCHOBHbIX A3bIKOB B nsiatpopme Microsoft.NET.
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ALGOL

ALGOL (ALGOrithmic Language). A3bik ALGOL — pe3ynbtaT NOMNbITKN CO34aHUSA
YHUBEPCA/IbHOTO A3blKa. B 3ToM A3bike bbl1a popmanm3oBaHa KOHUENUMA TUMOB
JaHHbIX, peann3oBaHa naea coctaBHbIXx onepaTtopos. B ananekte ALGOL 60 6bina
BBeAEeHa KoHuenumsa 6104YHOM CTPYKTYPbI, YTO MNO3BOIAN0 NPOrPaMMMUCTaM
JIOKaNM30BaTb YaCTM NPOrpamMmmbl, BBOAS pa3Hble 0b61actu sBnammoctu. Umenacb
BO3MOXHOCTb NnepeaasaTb NapameTpbl NognporpamMmmam rno 3Ha4eHMIo 1 rno MUMeHu, a
TaK)Ke COo34aHMA PeKYyPCUBHbIX npoueayp. bbiin 4OCTYyNHbI AMHAMMUYECKMEe MACCUBDI
(ALGOL 68), T.e. maccuBbl, AWANa3oH MHAEKCOB KOTOPbIX 33/1aBasicA NEPEMEHHOM,
KOTOpaA MOr/1a MEHATb CBOE 3Ha4YeHue BO Bpemsa paboTbl nporpammsl. Cebiwe 20 net
ALGOL ocTtaBancs eaUHCTBEHHbIM OdULMANBHBIM CPEACTBOM NPeacTaBieHuns
aZIrOPMUTMOB B HAY4YHOW nnTepaType.
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NWMMNEPATUBHbIE A3bIKN — NOTOMKW A3bIKA ALGOL

Pascal. ObecneynBaeT BO3MOKHOCTb CO34aHNA HONbLUNX NPOrpamm, NoaaepKnBan mUx
CTPOTYIO IOTUYECKYIO CTPYKTYPY. /19 KOPOTKUX NPOrpaMmm MOMKET OKa3aTbCA CAULLIKOM
rPoMo3aKMUM. CYUTaAETCS BaXKHEMLLNUM MHCTPYMEHTOM A1 0bydyeHMAa meTogam
CTPYKTYPHOro NporpamMmmmnpoBaHums.

C. OTAanM4yHaA 3ameHa accembnepy AnA HN3KOYPOBHEBOTO NPOrPaMMUPOBaHUS, C
OZlHOWM CTOPOHDbI, U MPUMEHEHUA MPUHLMMNOB CTPYKTYPHOIO NPOrpaMmmMmUpoOBaHna — C
Apyron. MonynapeH 6naarogapa MHOrMM pelleHnAM, CAenasLnm 3anmcb NPorpammebl
Ha C BeCbMa KOMNaKTHOW. B uesnom C — 0o4eHb MOLWHbBIN U B TO *Ke BPEMSA U3SALLHbIN
A3bIK. OgHOM U3 0cobeHHOCTEN ABNAETCA OTCYTCTBME NOJIHOM NPOBEPKU TUMOB, YTO
NOPOXKAaeT TMOKOCTb A3bIKa B COYETAHUM C HEHAAEKHOCTbIO.

Ada. Mpoucxoaut ot Pascal, Ho 3ameTHO choxHee ero. CoaepXnT cpeacTaa
BblAE/IEHNA B OTAE/IbHbIe MOAYAM OObEKTOB AaHHbIX, 0becneymBaeT NOAAEPHKKY
NCNONb30BaHMA abCTpaKUUM AaHHbIX B CTPYKTYpe nporpammbl. CoaepKUT cpeacTsa
06paboTKN UCKNOUUTENBHBIX CUTYaUUn. [IporpammHblie 610KK MoryT BbiTb
HacTpamBaembiMu. ObecneynBaeT nNapannesibHoe BbINOJIHEHME NPOrPamMHbIX 6/10KOB
EELER)]

Modula-2. Mo cpaBHeHuto ¢ Pascal pobasneHa nogaepxka moaynen. Mmerorcs
abcTpaKTHbIE TUMbI AaHHbIX, BO3MOMHOCTb MCNO/b30BaHMsA Npoueayp Kak TMMNOB,
HM3KOYPOBHEBbIE CPEeACTBA CUCTEMHOIO NPOrPaMMMUPOBAHMNA U CONMPOrPaMMbl.
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OBbEKTHO-OPUEHTUPOBAHHbBIE A3bIKW

06'bEKTHO-OpMEHTVIpOBaHHble A3bIKU NporpaMmmmnpoBaHNA B HanbonbLeN cTeneHun
CMOCOOHbI peann3oBatb TEXHONOIMUKO 0OBbEKTHO-OPUEHTUPOBAHHOIO
nporpaMmmmnpPoBaHnA, KOTOpPad OCHOBAHA HA ob6veKTHOU ACKOMNO3UUnUMI.

Smalltalk. OcHoBHble naeun npouncxogAat ot nepsoro OOA SIMULA 67. MporpammHbIMm

moaynamm asbika Smalltalk sBnatoTcs o6beKTbl — CTPYKTYpPbI, 06beanHAoLLne
JIOKaNbHble AaHHble M Habop onepaumit (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 HacheayoT GYHKLUMOHANbHbIE BO3MOXHOCTU U NEPEMEHHbIe
POAUTENbCKOrO KNnacca, MMea BO3MOXKHOCTb A06aBNATb HOBble PYHKLIMOHA/IbHbIE
BO3MOXHOCTU, 3 TaKXKe N3MEHATb UM CKPbIBATb YHAacNeA0BaHHbIeE.

C++. NpeacTtaBnset cobon HAACTPOMKY Hag, A3bIkom C, NnoaaePKUBALOLLYIO
60/1bLUMHCTBO BO3MOXHOCTEMN, OTKPbITbIX A3bIkom Smalltalk (T.e. C++ — 310
obbegnHeHMEe MMNEPATUBHOTO N OO BEKTHO-OPUEHTUPOBAHHOIO A3bIKOB).
MoaaepXnBaeTca Hacego0BaHUE N MHOXKECTBEHHOE HacneaoBaHue. JMHammn4yeckoe
cBA3blBaHWe obecneumBaeTca GyHKUUAMM BUPTYaA/IbHOIO Knacca. HepgoctaTku:
06bEMHOCTb U CNOXKHOCTb.
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OBbEKTHO-OPUEHTUPOBAHHbBIE A3bIKW

CmellaHHble A3blKK, CO34aHHble NyTeM BBEAEHUA B COOTBETCTBYIOLWLUIM MMNEPATUBHbIN
A3blK 00 bEKTHO-OPUEHTUPOBAHHbIN NoaaepKKu: Oberon, Delphi, Ada 95.

Java. fiBnAaetca HenocpeacCTBeHHbIM HacnegHUKom C++. OTamnyaeTca oT Hero
OTCYTCTBMEM HEeKOTOPbIX NOTEHLUMANbHO HEHAAEXKHbIX MEXaHU3MOB, a TaKXe Tem, YTo
yCTpaHeHbl Ntobble, He oTHocALWMECA K 0O bEKTHO-OPMEHTUPOBAHHOMY
NPOrpaMmmmMpPOBaHUIO, CPeacTBa. Bce 06BbEKTLI B 3TOM A3bIKE — AMHAMMYECKME.
OcobeHHOCTb A3bIKa Java COCTOUT TaKXe B UCNOAb30BaHNM 0cob0ro Bnaa TpaHCAALNM
— AMHAMMYecKon KogoreHepauun. OCHoBHble AeBM3bl Java — NpoCToTa, 06BbEKTHAA
OPUNEHTUPOBAHHOCTb, CeTEBbIE BO3MOXHOCTU, HaAEXHOCTb, HE3aBUCMMOCTb OT
APXUTEKTYpPbl, UHTEPNPETUPYEMOCTb.

C#. Pa3paboTaH B Microsoft Kak yactb HoBoM TexHonoruu .NET. YcTpaHeHbl HEKOTOpbIe
HeAO0CTaTKU A3blKa Java: NPUCYTCTBYIOT NepevyncsieHnsa, CTaTuyeckme CTPYKTypbl,
MHOromepHble MaccuBbl, Nepeaada NnapameTpPoB NO cCblsiKe. [MpegycmoTpeHa egmHas
cpeaa BbinonHeHus nporpamm (Common Language Runtime, CLR), HanucaHHbIX Ha
Pa3HbIX A3blKax. TpaHCNAUMA OCHOBAHA Ha MCMNO/Ib30BAHMM NPOMEKYTOYHOIO KoAaa
(Intermediate Language, IL). Komnunauua ysenmumsaeT bbiCTpoaencTBMe.
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GYHKUMOHAJIbHbIE N NOTUYECKUE A3bIKK

LISP (LISt Processing). Pa3pabaTbiBasica B cBSi3u ¢ paboTamm B ob6nactm
MCKYCCTBEHHOTO MHTEeNNEeKTa. B unctom sasbike LISP (1958 r.) cywecTBoBano ToNbKO ABa
TUNA CTPYKTYP AQHHbIX: aTOMbl M CNUCKU. CNUCKK NpeacTaBaanm cobon COBOKYMHOCTb
Y3/10B, KaXXAbl U3 KOTOPbIX NpeacTaBnaeT cobon aBa ykasatena. [lepBbin yKa3biBaeT
Ha NpeacTaBAeHMe aTOMa, T.€. Ha ero CMMBOJIbHOE UM YUNCI0BOE 3HAYEHME, @ BTOPOM
— Ha C/1IeayoWnnN 3IEMEHT CMUCKA.

Bce BbluMCNeHUA B 3TOM A3bIKE, KOTOPbIN pa3pabaTbiBanca Kak A3blK
GYHKLUMOHANIBHOrO NPOrpaMmmmMpoBaHuUA, NPOU3BOAATCA NYTEM MPUMEHEHMS
OYHKUMIM K aprymeHTam. TepaTuBHbIe NPOLECcChl ONpPeaensatoTca C MOMOLLbIO
PEKYPCUBHbBIX PYHKLMA.

Prolog (PROgramming LOGig) — A3bIK A0rMyeckoro nporpaMmmmpoBaHnaA, OCHOBHaA
naea KOTOPoro COCTOUT B UCNOb30BaHMM GOPMaANbHOMN IOTMYECKOWN 3aNnUcK ANs
coobLEHNA KOMNbIOTEPY BbIYUC/IUTENBHbIX NPOLEccoB. [IporpammnpoBaHME B HEM
ABsAeTCcA HenpoueaypHbIM. [porpammbl He YCTaHaBAMBAKOT TOYHO, KaK A0JIKeH
BbIYUCNATLCA PE3y/bTaT, A TO/IbKO ONUCLIBAIOT ero popmy. TpaHCAMPYOLLAAa CUCTEMA
cama [0/1’KHa BblOpaTb HYXHbIM NOPAAOK BbIMONHEHMS KOMaHA, KOTOPbIM NPUBEAET K
Kenaemomy pesynbrtaty. Jlormyeckoe nporpammupoBaHmne 6b110 UCNONb30BaAHO,
rNaBHbIM 06pa3om, B CUCTEMAX YNPABAEHUA PENALMOHHbIMM Ba3zamMn AaHHDIX,
3KCMePTHbIX CMCTEMAX M 0OPaAbOTKE TEKCTOB Ha €CTECTBEHHbIX A3blKax.
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KNACCUDPUKALMA A3bIKOB NMPOTPAMMUNPOBAHINA

Mo napagurmam (cuctema naem n NOHATUN, onpeaenaAloWmMX CTUAb NPOrPaMmbl) —
nMmnepaTmBHble, PYHKLIMOHANbHbIE, NOTMYeCcKmne, 06 beKTHO-OPUEHTUPOBAHHbIE.

Mo dakTy co3pgaHma npouecca — A3blKK, co3aatowme npouecc (nocne 3anycka
NpOrpammbl CO34aeTCA OTAENbHbIN NPOLECC BbINONHEHUA 3TON Nporpammsl, C, C++,
Pascal, Delphi n gp.), cueHapHble A3bIKKU (CLuEeHapW, AKX CKPUNT — NPOrPamma,
KOTOpPYIO BbINOAHAET Apyraa nporpamma, PHP, Python, Ruby n ap.)

No nokoneHuam (Generation Language, GL) —

1 GL (Bpems noasneHua — 40-50 rr.). A3blKM MaLUMHHbIX KOMaHA,. [epBbii
accembnep (Ha3BaHMA KOMaHA B CUMBOJIMMECKOM BUAE, AECATUYHbBIN U
LecTHaAUaTeEPUYHbIM popmaT uuncen).

2GL (koHeu, 50-x — Hayano 60-x rr.). CumBoanYecknin accembnep (BkaoYan noHaTHE
nepemeHHon, TpeboBanca KOMNUAATOP).

3GL (60-e roapl). YHMBepcaabHble A3blkM BbicoKkoro yposHa (FORTRAN, COBOL,
ALGOL, Pascal, Cn ap.) CoBpemeHHble cucTtembl nporpammuposaHua (Delphi, Visual
BASIC, Java Development Kit n ap.) Bkato4atoT noaaepKy o6beKkTHo-
OPMEHTUPOBAHHOM TEXHONOTNN U APYTNE NHCTPYMEHTDI.

4 GL (Ha4yano 70-x r.). HenpoueaypHbie 3bIKWM, OPUEHTUPOBAHHbIE HA KOHKPETHYIO
obnacTb NpUMeEHeHUA, B YaCTHOCTK, Ha paboTy ¢ 6azamu gaHHbIx (SQL, Structured
Query Language 1 ap.). KomaHabl A3bikoB 4GL 64M3KMN K 0ObIMHOMY A3bIKY.

5 GL (HacT. Bpems). Mo ogHOM U3 TOYEK 3pEHUSA, AEKNaPaATUBHbIE A3bIKN.
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TPAHCNATOPDI

TpaHcaauMA — nepeBod, NPOrpammbl, HAMMCAHHOM Ha A3bIKE NPOrPaMMMPOBAHUA, B
nocnea0BaTeNIbHOCTb MALLUMHHbIX KOMaHA.

( TPAHC/IATOPLI W
l L J l

4 Komnunaropbl A & UHTepnpeTaTopbl
[lepeBOAAT Nporpammy TpaHCANPYIOT U BbINOAHAKT
LLe/IMKOM C CO34aHunem nocnegoBartesibHO
ncnosnHaemoro ¢pamna y konepaTopbl OAMH 33 ,u,pyrwv\/

\ 4

/ CmeluaHHble CUCTEeMbI peanusaumm \

(AMHamunyeckas KogoreHepauua)
TpaHCAMpPYIOT NPOrpammy € A3blKa BbICOKOTO
YPOBHS Ha MPOMEKYTOUHbIN A3bIK. MNepeBos,
NPOMENKYTOUYHbIX KOMAHA, B MalLMHHbIE KoAbl

OCYLLLEeCTBASIETCA Ha KOMMblOTEPE KNEHTA.
"Write Once — Run Anywhere"

\(Java, 6anT-KO0A, annneT, Java Virtual Machine)/
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CXEMA KOMMNUNTATOPA

Tabaunubl KomnunaTopa

. flepeso
orpamma o o
porp NTepbI ﬂexcuqecmww NeKCeMbl | CyHTaKcM4ecKuin | Pasbopa
Ha UCXO4HOM
aHanusaTopJ aHanu3artop J
A3blKe
AHanusatop ownboK }4—
coobLeHus
06 owmnbKax
A
= MalLMHHbIE
UcnonHumbiin > | O6bbeKTHbIKN | KOMaHAbl | [eHepaToOp
JINHKOBLUMUK
Kop, = Kop, L Kopaa
\O
2

coobuieHuns
06 owmnbKax

Jlekcema — MMHUMaNbHAA 3HAaYMMan eanHULA TEKCTA Nporpammsbl (MaeHTUdUKaTOp,
cneunanbHbI CUMBOJ, KOHCTaHTa, 3ape3epBMPOBAHHOE C/10BO U Ap.).
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A3bIKN BEB-NMPOITPAMMWPOBAHUA

A3blKn Beb-nporpammupoBaH1A B OCHOBHOM MNpeAHa3HavYeHbl And paboTbl ¢
NHTEPHET-TEXHONOTMAMMU. [lensatca Ha ABe rpynnbl: KIMEHTCKME (nporpammsbl Ha
KIMEHTCKMX A3blkax 06pabaTbIBaOTCA HAa CTOPOHE NONb30BaTENA, KaK NPaBUIO UX
BbinonHAeT 6pay3ep — JavaScript, VBScript, Java n ap.) n cepBepHble (BbI3BaHHaA U3
bpay3epa cTpaHunLLa 0bpabaTbiBaeTCA Ha cepBepe, TO eCTb BbIMONHAIOTCA BCE
Nporpammbl, CBA3aHHbIE CO CTPAHULEN, U MOTOM BO3BPaALLAETCA K KIMEHTY MO CETU B
Buae damna — PHP, Perl, Python, Ruby, nto6oin .NET a3biK, Java 1 gp.).

/CepBepWeb\ /Bpaysep Web\

MUcxoaHbIN / \ / Java \
Kop, Java CrpaHuua a Bepudukatop I
G GERIE Web 6aiiT-Kopa
Java-annneTa BupTyanbHas
MalunHa Java
Komnwm'rop Baut-Kop, > (JVM)
Java Java Bubnnorteka

\k // \kk Knaccos Java ///

Java-annnert — npuknagHaa nporpamma, Yyalle Bcero HanmcaHHasa Ha fA3blKe
nporpammmpoBaHmsa Java B dopme banT-Koaa.
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A3bIKN BEB-NMPOITPAMMWPOBAHUA

UcnonHeHue UcnonHeHue y

Ha cepsepe KaueHma
[porpamma pasmewiaetca | AKTUBHble CepBepHble Ckpuntbl: JavaScript,
BHyTpu HTML-Kkoaa ctpaHuubl: PHP, ASP, JSP, ... | VB Script, ...
Mporpamma pasmeuwiaerca | CGl n cepsnertsi: Perl, C, AnnneTol: Java,
OTAENIbHO Pascal, Java, ... Oberon-2, ...

Npea WWW (World Wide Web — BcemupHana naytnHa) 6asumpyetca Ha A3blKe
onucaHma rmnepTtekcta HTML (Hypertext Markup Language) n npotokone nepeaauu
runepteKkcta (HTTP). HTML cheayeT cunmTtaTb A3bIKOM BHELWLIHero npeactasneHns Web-
CTPaHUL, (A3bIKOM pa3MeTKM), @ He A3bIKOM NPOrpamMmMUPOBaAHMS.
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