Copnep>xaHue:

BBEOEHWE

Ha cerogHsAWHMA oeHb, N Ha BOCTUTHYTOM 3Tane 0CBOEHMWS KOMIMbIOTEPHbLIX U
NHMOPMALMOHHbLIX TEXHOJIOMUIA, O4EHb CJI0XKHO BOOOPa3nTb NO-HACTOALLEMY
KBaNMOULUMNPOBAHHOIO CreymanncTa, KoTopbii He Bnagesn 6bl MHpOpMaLMOHHbLIMIA
TEXHONOrnAMM xoTs Obl Ha HaYasIbHOM YPOBHE. DTO CBSA3aHO, MOMMMO MPOYEro C TeM,
4YTO AeATesIbHOCTb I060ro COTpyAHMKA B TOWM UIN MHOWN CTENEHN 3aBUCUT OT yMeHuUs
n3yyaTb, fobbiBaTh n 06bpabaTbiBaTb MHPOPMaALNIO, @ HA CEMFOAHALHWNA OEHb - 3TO
HY>XHO OenaTb elle 1 ornepaTusBHO.

Y4yuTbIBass COBPEMEHHbLIN HANOpP U KOMYECTBO HEPUIbTPOBAHHON NHGOPMaL N,
nocTynatLen Nnosib3oBaTeNs M exxeqHeBHO, NOABAAETCA pag TpeboBaHMN, KOTopble
HeobXx0AMMO BbIMOJIHUTb CEroAHSALHEMY CreunaancTy. Ho OCHOBHbLIM N3 BCEX SABNSETCH
yMmeHune ceoboaHoro noncka, o6paboTku, pacnpeneneHmnsa NCnosb3oBaHUa NHAPOPMALIUN.
EcTecTBeHHO, 4TO cpeaun Takux TpeboBaHUN Tak)Xe HaxoaAnTCcsa HeobxoanMMoCTb XOTS Obl
nepBoOHa4vyasIbHOro0 3HaKOMCTBA C A3blKaMu MPOrpaMMNUPOBAHUS.

AKTYyasibHOCTb BblOpaHHOW TeMbl Tak)xe obycnaBanMBaeTcsa TeM, 4TO nporpecc
KOMMbIOTEPHbIX TEXHONOrMA onpeaenseT Npouecc NOABJIEHUS HOBbIX Pa3HO0bpa3HbIX
3HAKOBbIX CUCTEM OJ15 3aNMCU aJITOPUTMOB - A3bIKOB MPOrpaMMmMpPOBaHUA.

O6beKTOM UccaenoBaHNs NOCAYXXUIa KNacCcudrKaumns S3bIKoB MPOrpaMmMnUpoBaHns
KpuTepun Bbibopa cpelbl U f3blka pa3paboTku.

Ncxopns n3 BbileCcKa3aHHOro, onpeaensieTcs uesb NCCNef0BaHnS: n3yvyeHune
KJlacCuurKaLmnm S36IKkoB NPorpaMMmMpoBaHns, aHanm3 KpuTepmes Bbibopa cpenbl N a3blKa
nporpaMMmnpoBaHus.

IAns 0oCTUXXEeHNA OaHHOW uenn HeobxoaMMo BbIMONMHUTL CeayloLime 3a4aun:

1. paccMoTpeTb KacCMpuKaLumio A3bIKkoB MPOrpaMmMmnNpPoOBaHnS;
2. U3y4nTb KpuTepuu Bbibopa cpenbl pa3paboTku;
3. npoaHanu3npoBaTb KpuTepun Bbibopa A3blka pa3paboTKu.



NnaBa 1 Knaccudpukaumsa A3blKoOB

ba3oBasa mepapxusa A3blKOB

MporpamMMmnpoBaHme - 3TO MCKYCCTBO CO3[laBaTb NPOrpaMMHbIe NPOAYKTbl, KOTOPbIE
HaMMcaHbl Ha sA3blKe NPOrpPaMMMNPOBaAHMSA[L]. A3bIK MPOrpPaMMUPOBAHNUS - 3TO
hopManbHas 3HakoBas CUCTEMaA, KOTopas NpefHa3HavyeHa Aaa HanmcaHUs nporpamm,
MOHSATHOW ON5 UCMONHUTENS (B HAaleM pacCMOTPEHUN - 3TO KOMMbIOTEP).

A3bIK NporpamMmmmpoBaHus (aHra. Programming language) - cuctema ob6o3HadeHnin gng
OMNMCaHUA anropnTMoOB N CTPYKTYP OaHHbIX, onpefeneHHas NCKYCCTBEHHasa popMasibHas
cucTeMa, cpencTtsaMm KOTOPOWM MOXXHO Bblpa>kaTb aifOPUTMbI. A3bIK MPOrpaMMnUpOBaHNS
onpenensieT Habop IeKCUYECKUX, CUHTAKCUYECKUX N CEMAaHTMNYECKNX NpaBuJl, 3a4atoLWwmnx
BHELUHUA BUA NpOrpaMmMbl U AENCTBUSA, KOTOPbIE BbIMNOJIHAET NCMOJIHUTESNb (KOMMNbloTep)
rnoa ee ynpasieHnem|2].

Co BpeMeHU co3aHus NepBbiX NPOrpamMMmUpyeMbIX MallnH 6bi1o co3aaHo bonee ABYyX C
MOMIOBMHOWM ThICAY S13bIKOB NMPOrpaMMmnpoBaHns. ExxeroaHo nx 4ncao nonosiHAeTCs
HOBbIMU. HEKOTOPbLIMU A3bIKaMU YMeET N0JIb30BaTbCs TONIbKO HEGONbLLIOE YNCIIO UX
cobCTBEHHbIX pa3paboTYMKOB, Apyrve CTaHOBATCS U3BECTHbI MUJIMOHAM NI0AEN.
MpodeccrnoHanbHble NPOrPamMMUCTbl 0O6bIYHO NPUMEHSIOT B CBOeN paboTe HECKO/IbKO
A3bIKOB NMPOrpPaMMNUPOBaHUA.

fA3bIKM NPOrpaMMMpoOBaHUA HU3KOIO YPOBHA

MepBbIM KOMMbIOTEPAM NMPUXOANIOCH NPOrPaMMNPOBATL ABONYHBIMY MALUVHHbLIMU
KogamMu. OQHaKo NPOrpaMmMmnpoBaTh TakMM 06pa3oM - JOCTAaTOYHO TPYOOEMKAS U
C/I0>KHaA 3adayva. [na ynpoweHnsa 3Tol 3aa4m CTaan NosSBAATbLCS A3bIKU
NpPOrpaMMmMpPOBaHNSA HU3KOTO YPOBHS, KOTOPbIE NMO3BOJIS/IN 3a4aBaTh MALLUNHHbIE
KoOMaHAbl B 60s1ee NOHATHOM [J15 YesioBeka Buae. Ons npeobpa3oBaHnNs UX B ABOUYHbIN
koA 6blan co3aaHbl cneunasnbHble NPOorpamMMbl - TPAHCAATOPSDI.

MpuMep MalUUHHOTO KOa U NpeacTaB/ieHNs ero Ha accembnepe

TpaHCcnaTopbl [enaTca Ha:



e KOMMNUNSTOPbI - NPEeBpPaLLAOT TEKCT NPOrpamMmMbl B MalUUHHbIA KOL, KOTOPbIA MOXXHO
COXPaHUTb 1 3aTEeM MCMOJIb30BaTb y>Ke 6e3 KoMnunaTopa (MpUMepoM sBAAIOTCS
ncnonHsieMble ainbl C paclUMpeHnEM *, exe).

e HTEpPNpeTaTOpbl - NPEeBpPaLLAOT YaCTb MPOrpamMMbl B MalLUHHBIA KOJ, BbIMOJAHSAOT
N Nocsie 3TOro NepexonaT K crefyowen YacTu. Mpn 3TOM Ka)Kabl pa3 npu
BbIMNOJIHEHUM NMPOrPaMMbl UCMOJb3YETCS MHTepnpeTaTopl3].

MpnMepoM A3blKa HU3KOro YPOBHSA aBNseTCa acceMbnep. A3bIKM HU3KOrO YPOBHS
OPUEHTMPOBAaHblI HA KOHKPETHLIN TUM NpoLeccopa N Y4UTbIBAOT ero ocobeHHoCTN,
No3TOMY AJ1 MepeHoca NporpaMMbl Ha accembiepe Ha Apyryto annapaTHyto niatgopmy
€e HY>XHO Mo4YTU MOJIHOCTbIO NepenncaTb. OnpenesieHHble Pa3iNynNg NMeTCA N B
CUHTaKCuUCe nporpamMm rnoj pasHble KoMNuaAaTopsbl. [1paBaa, LeHTpasibHble npoLueccopsbl
ana koMmnetoTepos pupMm AMD un Intel npakTu4eckn COBMECTUMbI U OT/IMHAKOTCS JINLb
HEeKOTOopPbIMN CneunuiecKnMm KomaHgamm. A BOT cneunannsmpoBaHHblie rnpoLeccopsbl
ONa opyrux ycTpomcTs, HanpuMep, BUAEOKapPT, TesiepoHOB cofep>KaT CyLeCTBEHHbIe
pasnnynaal.

MpenmyLiecTBa

C NMOMOLLIbIO S13bIKOB HU3KOI0 YPOBHS CO34al0TCSA 3PPEKTUBHBLIE N KOMMAKTHbIE
NporpaMmbl, MOCKOJIbKY pa3paboTymK rnonyyvyaeT AOCTYMN KO BCEM BO3MOXXHOCTAM
npoweccopa.

HepocTaTKu

e [porpaMmucT, paboTaloLmnin C A3bIKaMN HU3KOIr0 YPOBHS, A0J/IXKEH OblTb BbICOKOW
KBanMmKaLnm, XopoLo MOHMMaTb YCTPONCTBO MUKPOMPOLLECCOPHOWN CUCTEMbI, 4NN
KOTOPOW Cco3faeTcsi nporpaMma. Tak, eCc/im nporpaMmma Co3faeTcs ANs KOMMbloTepa,
HY>XHO 3HaTb YCTPOMCTBO KOMMNbOTEPA U, 0COBEHHO, YCTPOMNCTBO N 0OCOBEHHOCTM
paboTbl ero npoueccopa.

e pe3yNbTUPYIOLWAsa NporpaMmMa He MOXKeT BbITb MepeHeceHa Ha KOMMNbIOTEP UK
YCTPOWCTBO C APYrMM TMUMOM MpoLeccopa.

e 3HaYUTENbHOE BpeMs pa3paboTkm BONbLUNX N C/IOXKHbIX MPOrpaMm.

A3bIKM HU3KOro YPOBHS, Kak NpaBuio, UCNOMb3YIOT AJ19 HAanncaHnsa HebonbLUumnx
CUCTEeMHbIX NMporpamMm, ApanBepoB YCTPOMUCTB, MOAYeN CTbIKOB C HECTaHOAPTHbLIM
obopynoBaHMeM, NporpaMMmpoBaHme creunanm3mpoBaHHbIX MUKPOMNPOLLECCOPOB, KOraa
BaXKHenwWwunmm TpeboBaHUAMIN ABAAIOTCA KOMMNAKTHOCTb, ObiICTpoAencTBMe U
BO3MO>XHOCTb MPAMOro A0CTyna K annapaTHbIM pecypcam.



Accembnep - A3blK HN3KOI0 YPOBHS, YTO LUMPOKO NMPUMEHSeTCA A0 CUX NOP[5].
A3bIKN NPOrpaMMMPOBaAHNSA BbICOKOIO YPOBHS

Mo>XHO CKa3aTb 6oJsiee NOHSATHbLIMYK YesloBeKY, YeM KoMnbloTepy. OcobeHHOoCTH
KOHKPETHbIX KOMMNbIOTEPHbIX apPXUTEKTYP B HUX HE YYUTbLIBAOTCS, MO3TOMY CO3MaHHbIE
nporpamMmMbl SIerko NepeHoCcsTCs C KOMMNbITEPA HAa KOMMbOTEP. B OCHOBHOM A0OCTAaTOYHO
NMPOCTO NepeKoMNUANPOBaTbL NPOrpaMMy MNoj onpenesieHHY KOMMbIOTEPHYIO
APXUTEKTYPHYIO 1 ONepaLNOHHYO cucTeMy. PaspabaTbiBaTb NPOrpaMmel Ha Takux
s13blKax ropa3Ao NpoLle 1 ownbok AonycKaeTcs MeHblle. 3HAa4YMTeNbHO COKpallaeTcs
BpeMsi pa3paboTku nporpamMmmsbl, 4To 0cobeHHO Ba)xHO Npu paboTe Hag 6onblIMMUK
NPOrpamMMHbIMU MPOEKTAMU[6].

K s3blkaM nporpamMmmMmpoBaHnd BbICOKOIo YPOBHA OTHOCATCA:

e ®opTpaH
e Kobon

e Aniron
Pascal
Java

e C

o C++

o C#
Objective C
Smalltalk
Delphi

HenocTaTKOM A3bIKOB BbICOKOIr0 YPOBHS siBsieTCA 60bLIMIA pa3Mep NporpaMm no
CpaBHEHMIO C MporpaMMamMm Ha s13blKe€ HU3KOro YPoBHS. [103TOMY B OCHOBHOM $13bIKMU
BbICOKOIO YPOBHS UCMOJIb3YOTCA A5 pa3paboTok nporpaMMHoro obecnevyeHuns
KOMMbIOTEPOB N YCTPOWCTB, KOTOPble MMetoT 6onblio 06beM NamMAaTU. A pasHble
noaBuabl accembnepa NPUMEHSIIOTCA OJ1 NPOrPaMMUPOBaAHNS APYrnX YCTPOWCTB, rae
KPUTUYHBIM SBNSIETCS pa3Mep NMporpaMmmbI[7l.

3a 60 ¢ AMwHMM neT pa3suTnsa 3BM Obisin paspaboTaHbl COTHU A3bIKOB
NnporpamMMmMpPoOBaHNSA, MHOIME N3 KOTOPbIX UCMNOJIb3YIOTCA U cenyac (Hanpumep bencuk n
®opTpaH 6blIM BNepBble NPUMEHEHbI Y)Xe B KoHLe 1950-x rogos), exxerogHo
NMOSABJIAETCA HECKOJIbKO HOBbIX Si3bIKOB MPOMbILWJIEHHOIO NPUMeHeHns (He cHnTas
DEeCATKOB 3KCMNepuMeHTasibHbIX).



Ins Toro 4tobbl pasobpaTbCs B HUX, A3bIKN KNACCUPULNPYIOT MO BaXKHENLLNM
npu3HaKaM:

e 3BOJIOLMOHHbBIM - MOKOJIEHUSA A3bIKOB;

e PYHKUMOHANbHbIM - MO Ha3HAYEHMNIO, UCMOJTHAEMbIM PYHKLNAM (ONncaTenbHbIE,
normn4yeckune, MaTeMaTuveckume);

e YPOBHIO fi3blKa - TO €CTb YPOBHI0O 0606LL1EHNSA B ClOBax-ornepaTopax A3blika
(HM3KOro, cpegHero, BbLICOKOro);

e 0071ACTV NPUMEHEHMNSA - TO €CTb rae NPUMeHNeTCs A3blK (CUCTEMHbIE, CeTeBble,
BCTPOEHHbLIE 1 NpI[8].

Bce Tunbl Knaccuumkaumm ectecTBeHHbIM obpa3om nepeceKaloTCs, rapMOHUPYIOT
MexXay coboin, 4TO Mbl YBUAUM MPU PACCMOTPEHUN 3TUX KTAaCcCUPUKALNIA, 4TO Npun
MOHUMAHMKM 3TOro0 NO3BOJINT Nerko pasobpaTtbcsa B IOOOM HOBOM fA3blKe - ero
Ha3Ha4YeHUN, BO3MOXHOCTAX, TEXHNKE OCBOEHUS.

ba3oBas nepapxusa A3blkOB NPOrpaMMmMpPOBaHNA ABASETCA CUCTEMHO-NapasesibHOW
nepapxmen, To eCTb NakeTa TECHO CBA3aHHbLIX MepapXnin: 3TarnoB NPorpaMMnUpoBaHns,
MOKOJIEHNN A3bIKOB MPOrpamMMmMpPOBaAHMA N CaMUX SA3bIKOB - MPOTOKOJ10B Npeobpa3oBaHus
CTPYKTYPHOW U aNropuTMnU4eckon nHpopMaLnun: CTPYKTYPHO-AECKPUNTUBHOIO onNncaHus
OaHHbIX N anropuTMa nx ob6paboTkun. No3TOMy BCe A3bIKM OENATCHA Ha ABa NOJASAPHbIX
TUMa: 4eCKpPUNTUBHbIE (AeKNapaTUBHbIE) U anropuTMmnyeckme (KomaHaHble). OaHako,
TakK Kak B 1l0bOM anropmtMe cylecTsyeT HeobXxoanMoCTb ONNCAHUA OaHHbIX U
CTPYKTYP, a B 060N KOHCTPYKLMN — NOPSAAOK €€ cOOpKKU, TO peasibHble SA3bIKN
ABNSAIOTCHA YaCTUYHO OeKNapaTUBHbIMU, @ YaCTUYHO aIfTOPUTMUYECKUMU, HYTO
OTpa>kaeTcs B Ha/IM4NUM oNUcaTeNlbHOWM U KOMaHOHOW (peuenTypHon) YacTen nbon
KOMMbIOTEPHOW NporpamMmbl[9].

PaccMoTpeHMe nakeTa napanaiesibHbIX MepapXuil S3bIKoB NMPOrpamMmMnpoBaHuns
LenecoobpasHO HaYMHATb C MepapXmK 3TAroB NPOrpPaMMNPOBAHMS.

S1an 1.

NMocTaHOBKa 3a4a4y NPOrpamMMMPOBaHMS - BKJOYAET hopMannsaumnto Lenm
nporpaMMmMpoBaHNs, 4acToO KOJIMYECTBEHHO-MaTeMaTUYECKYO, HO Bcerga — opMasibHo-
JIOrYEeCKY1o, MO3BOJISIOLLYIO OCYLLECTBMUTb BCE Mocaenyoume 3Tanbl 1 40CTUYb
NOCTaBJIEHHOW LN NporpaMMmnMpoBaHns nocse BbiNOJIHEHMS €ro 3Taros.

SOTan 2.



ANropuTMM3aLINA - BKJIIOYAET NoCTpoeHne 6J10K-CXeMbl aNropuTMa, To eCThb
nocsienoBaTeNbHbIX LWAroB 06paboTKM AAaHHLIX U CTPYKTYPbl CAMUX OAHHbIX A1 paboThl
nporpamMmesi.

STan 3.

«KognposaHue» - (0T aM. TPaAULMOHHOIO CA3Hra «coding») - HaNMCcaHMe TekKcTa
nporpamMmbl Ha 6a30BOM TEKCTOBOM $13blKe MPOrpaMMUPOBaAHNS, KOTOPbIN MOXKET ObiTb
MOHATEH TPaHCNATOPY — Nporpamme, npeobpasyowen TeKCT B BMHapHLIN KOA.

OT1an 4.

TpaHcnsuns - nepesod NPorpamMmmMbl B BUHAPHbLIN «06BbEKTHLIN» KOA, NPON3BOANMAS
TpaHCsTopoM 6e3 y4acTus YesnloBeKa, He cYuTast mpoLuecca oT/aaKu.

ST1an 5.

Cbopka ncnosHaeMoro MoayJasa nporpamMmmel - npeacrtassfgeT cobon aBToOMaTUYECKYIO
CTbIKOBKY BCeX 06BbEKTHbIX Moayien, HeobXxoAnMbIX ANa nonyvyeHns paboTaoLen
nporpamMmbl — NOC/Ae0BaTEIbHOCTU KOMaH[ rnpoLeccopa KoMmnbloTepa, Ha KOTOPOM
BbINOJIHAETCA 3alyMaHHbIVN afirOPUTM B BUAE OBOUYHOIN0 Koda, MOHATHOrO npoueccopy
[10].

MNepBbi 3Tan NporpaMmMmMpoBaHnUa — 3TO Hanbonee 06U, BbICLLINK epapXn4eckui
YPOBEHb npoLecca nporpaMMmMpoBaHins, a NATbIN — BbINOJIHAEMbIA aBTOMaTUYEeCKN
KOMMbIOTEPOM — HU3LWMUN. 34eCb K MeTY 3aMeTUTb, YTO OTHOLIEeHVe NPOorpaMMUCTOB K
3TUM 3TanaM cpasy onpenenseT N nepapxmyeckoe nosioxeHve nporpamMMmucTa.
Camoyuku, niobutenu, ppunaHcepbl YacTo NMPONyCcKalT 2 NepBbiX 3Tana
NporpaMMmMpPOBaHNA, YTO YaCTOo NpeBpaLLaeT UX TPYL B «MapTbILLKUH» - MpOrpamMMa
nnbo He paboTaeT, MO0 BbINOSHAET He TO, YTO XOTes1 MPOrpaMMunCT. FpamMOTHbIe
TEXHUKU-NPOrpaMMUCTbI (YpoBeHb Kosiiegyka) 06bl4YHO Ha4YMHAOT CO BTOPOro 3Tana, Tak
KaK rnepBbll — NOCTAaHOBKY 3ajavu UM JaeT PyKOBOAUTES b MPOEKTa.

MepeyncrieHHble 3Tanbl NPOrpaMMNPOBaHUA B TOYHOCTU COOTBETCTBYIOT NMOKOJIEHUAM
A3bIkOB (generation of languages, GL) — nepapxmm KOMMbOTEPHbIX A3bIKOB, TOJIbKO B
obpaTHOM nopsaake[il].

NMokosieHusa A3bIKOB NPOrpaMMMUpPoOBaHUA



MokoneHne 1GL.

MalUnHHbIE A3bIKW, A3bIKM HN3KOI0 YPOBHS - ABONYHbIE A3bIKM NPOLLECCOPOB,
npeacTtasasowme cobom Habop (andaBuT) KOMaHA, 3anNMcCaHHbIX B ABONYHOM Koae (0,1),
KOTOpble AaHHbIN MPOLECCOP MOXXET BbIMOJIHNTb HEMOCPEACTBEHHO, €CJ/IN 3TN KOMaHAbI
BBECTM B €ro naMaTb B BUAeE rnocsenoBaTesIbHOCTM UM Ccpa3y NogaTb B apudIMeTnyecKo-
Nlornyeckoe ycTponcTeo npoueccopa. MNMpuMepsbl: a3blk npoueccopa IBM-PC, a3bik ARM-
rnpoueccopa.

MokoneHne 2GL.

AccemMbnepbl, aBTOKOAbl, CACTEMHbIE A3bIKN, A3bIKM CPEOHEr0 YPOBHS - TEKCTOBbIE
A3bIKW, MOHATHbLIE YeN0BeKY N OAHO3Ha4YHO nepeBoAuMble (TPAaHC/INPYEMBbIE) B A3bIKN
HNU3KOro YPOBHS, TO €CTb MAaLUUHHbLIA ABOUYHbIN Ko 4. NMporpaMmmMmmnpoBaHmne Ha 2GL Ha
nopsfoK nponssoauTesnbHee, 4eM Ha 1GL, Tak Kak 6bonee ynobHbl ons 4yenoBe4yeckoro
BocnpuaTuna12]. Mpumepsbl: Makpoccembnep, C, PL/1.

MokoneHne 3GL.

fA3bIKM BbICOKOIO YPOBHS - TEKCTOBbIE SA3bIKW, MPUOAVIKEHHbIE MO C/I0BAPIO U CUHTAKCUCY
K YenoBevyeCckKoMy A3blKy (0BbIYHO YTPUPOBAHHOMY aHIMIMNCKOMY, NMUHAOCY),
Mo3BOJAOLME 3anMnUCbiBaTb NPOrpaMMHbIE KOHCTPYKUKUKN B popme, yaobHon ang
4esI0BEYECKOro MbilieHnsa n nogobHble 06bIYHOMY TEKCTY — KOHCMNEKTY, CTEHOrpaMMe.
MporpammupoBaHmne Ha 3GL Ha nopsAaoK nponsBoanTesnbHee, 4eM Ha 2GL, Tak Kak 6onee
yOo06HbI 0Na 4enoBe4YeCcKoro BOCAPUATUSA U Ha NOPAOOK Kopo4ve acceMbnepHbIX.
MpuMmepsbl: 6encuk, poptpaH, PHP 1 npakTnyeckn Bce ceTeBble SA3bIKU.

MokoneHune 4GL.

A3bIKN BU3YyasIbHOr0 NPorpaMMnUpoBaHng - A3blkn 6710K-cxeM, Nno3sonstowme otobpakaTb
aZIrOPMTMbl B MPOrpaMMHbIX MPOeKTax, 4To obnervyaeT co3gaHnue N aHaam3 aaropmMTMOB.
MporpammMmmpoBaHne Ha 4GL Ha nopsAfoK npomnssoguTesibHee, 4eM Ha 3GL. Npumepsbl:
RAD-cuctemsbl, CAD-nakeTbl, OLAP-cuctemsblI[13].

MokoneHune 5GL.

NHTennekTyanbHble A3bIKM NPOrpaMMUPOBaHNS - MO3BOJIAIOT NepenaTbh PYHKL MO
CO34aHNs aJIrOPUTMOB KOMMbIOTEPY, @ 33 YEJIOBEKOM OCTaBUTb JIMLLb MOCTAaHOBKY
3agayn. NporpammMmupoBaHme Ha 5GL Ha nopafok npomnssoauTenbHee, 4yem Ha 4GL.
Mpumepsbl: cnctema MatCAD, aKcnepTHbIe CUCTEMBI.



3amMeTnM, 4TO yBesInYeHne Npon3BoANTENIbHOCTY TpyAa nporpamMmMuncta obopavneaeTcs
yBeJIM4eHNEM Harpy3KmM Ha NpoLLeccop U NamaTb, TO €CTb KOMMbIOTEPHaa NporpamMma,
noJlydyeHHasa cpencTBaMu Ka)Kaoro crieyoLero nokoseHns nmeeT Ha Nopaaok
60/bLUYI0 ASIMHY UCNOJIHAEMOr0o KOAa, @ 3Ha4YNT, Pacxoa BblYUCINTENbHbIX PECYPCOB U
NaMsATN KOMMbOTepa, TO €CTb BbIMNOJIHAETCSH HAMHOIO Mei/lIeHHee Ha TOM »XKe CaMOM
KoMnbloTepe nin TpebyeT HaMHOro 6onee BbICTPOro nNpoueccopa.

XOTS NOKOJIEHUA A3bIKOB, €CTECTBEHHO, CJIOXMWINCE UCTOPUYECKN, OTO HEe O3Ha4YaeT, 4YTo
paHHMe nokoneHns cebsa n3xxnnm. OHM NPUMEHSAITCSA B CBOUX HULLAX, Hanpumep, 4ns
MnPOrpaMMmMpoBaHNA NPOCTENLLNX YCTPONUCTB, UMELWMUX MUHUMYM NaMATKU, TUMa
DaHKOBCKMX KapT, MUKPOKOHTPOJ1J1IEPOB BbITOBbLIX 1 MPOMbILLIEHHbLIX YCTPONCTB
MPUMEHNM TOJIbKO MALUMHHbIA KO, MO0 si3blKkaM BbICOKUX YPOBHEW TaM «He
pa3BepHYyTbCA». B cMCTEMHOM NMpOrpaMMmMpoBaHUN Hanay4dLlne pesyabTaThbl 4A0T A3bIKN
2GL, nbo B aTON chepe BakHa CKOPOCTb BbIMOJIHEHNA N KOMMAKTHOCTb Koaa. [Ans
06paboTKKM TEKCTa N CeTeBbIX 3a4a4 ONTUMaJIbHbIMK ABNAIOTCA A3blkK 3GL[14].

HenocpencTBeHHO CBA3aHHOW C nepapxmen NoKoJeHUN A3bIKOB ABNAETCA Tak
Ha3biBaeMmas «CTaHgapTHas mogesnb OSl», onucbiBatowas 7 ypoBHeN nepapxum
NMPOTOKOJ10B (A3bIKOB) ceTeBoro obMeHa nHpopMaLmen, pacCMOTPEHHas HUXe.

CeTeBas mogenb OSI (aHrn. open systems interconnection basic reference model —
6a3oBas 3Ta/lOHHasa Mo4eNb B3aUMOAENCTBUS OTKPbITbIX CUCTEM, COKp. DMBOC; 1978
ron) — ceTeBast Moaesib cTeka ceTeBbliXx NnpoTokosos OSI/ISO (FTOCT P UICO/M3K 7498-1-
99)[15].

B nutepaType Hanbonee 4acTo NPUHATO Ha4YMHaATb onucaHue yposHen mogenn OSI ¢ 7-
ro YPOBHS, Ha3blBAEMOro NPUKJaAHbIM, Ha KOTOPOM MOJIb30BaTENIbCKUE NPUTOXKEHNSA
obpawatoTcsa K ceTn. Mogenb OSI 3akaH4YMBaeTCca 1-M ypoBHEM — (PU3NYECKMM, Ha
KOTOPOM ornpefesieHbl CTaH4apThl, NpeabsaBasieMble He3aBUCUMbIMU MPOU3BOANTENSAMN K
cpefam nepenayn OaHHbIX:

e TUMN Nepepatollen cpenbl (MeaHbI Kabenb, ONTOBOMOKHO, paanosdup 1 ap.),
e TUM MOAYNALINM CUrHANA,
e CUTHaJIbHbIE YPOBHU JIOrNYECKUX OUCKPETHBIX COCTOSHUI (HYNS 1 e ANHNLLbI).

Jltobon npoTokon moaenn OSI fon)KeH B3anMOLeNCTBOBaTbL NGO C NMPOTOKOIaMn CBOEro
YPOBHS, MMB0 C NPOTOKOSaMN Ha eAVNHNLY BbiLLe U/WN HUXXE CBOEro YPOBHS.
B3anmMonencTBmsa ¢ NPOTOKO/IaMN CBOEIr0 YPOBHS Ha3bIBAlOTCSA FOPM30OHTasIbHbIMU, @ C
YPOBHSAMU Ha eAUHNLY BbILLE UIN HUXXE — BEPTUKaJbHbIMU. J1lo60on NpoTOKON Moaenu
OSI| MOXKeT BbIMOJIHATb TOJIbKO (PYHKLIMM CBOEr0 YPOBHSA N HE MOXXET BbIMNOJIHATL



PYHKLNIA OPYroro YpoBHS, YTO He BbINOJIHAETCS B MPOTOKOM1AX a/lbTEPHATUBHbLIX
MoLenen[1s].

Ka)KaoMy YPOBHIO C HEKOTOPOW A0J1en YCIOBHOCTU COOTBETCTBYET CBOM OnepaH —
NOrNYeCKN HefeIMMbIA 31EMEHT AaHHbIX, KOTOPbIM Ha OTAE/IbHOM YPOBHE MO>XXHO
onepupoBaTb B paMKax MOAEeSIN U UCMNO0JIb3yeMbIX MPOTOKOJIOB: HA PU3NYECKOM YPOBHE
MenbYanwasa egmHuua — 6UT, Ha KaHaJlbHOM YpPOBHE MHopMaumnsa obbegnHeHa B
Kagpbl, HA CETeBOM — B NakeTbl (faTarpamMmmsbl), Ha TPAHCMNOPTHOM — B CErMEHTHI.
JTiobonn hparMeHT AaHHbIX, NOrnd4eckmn ob6beANHEHHbLIX ANA Nnepenavyn — Kaap, nNaker,
AaTarpamMMma — cymTaeTcs coobueHmnem. MmeHHOo coobleHns B obuem Buae ABASIOTCS
onepaHfaMn CeaHCOBOro, NPencTaBUTENbCKOro U NMPUKIALAHOIO YPOBHEN[17].

DYHKUUOHANbHAA Knaccudpumkauua A3bIKOB
npPorpaMMmMpoOBaHunnA

CyLiecTBytowme a3blKM MPOrpaMMnUpPoBaHnNs KINacCUULMPYIOT MO YETbIPEM OCHOBHbIM
(PYHKLMOHaNbHbLIM FrpynnaMm: npouenypHble, 06 bEKTHO-OPUEHTUPOBAHHbIE,
(PYHKLMOHaNbHbIE 1 Iornyeckune. lagnum KpaTkme onpenesieHns Ka)kaoro nogxona.

MpouenypHoe NporpaMMMUpoBaHMue - Takoe NPorpaMMMpoBaHmne, Korga nporpaMmma
oTAeneHa OT AaHHbIX U COCTOUT M3 MOCen0BaTENbLHOCTN KOMaHa, obpabaTbiBatoLmMx
JaHHble. [laHHbIE KaK NPaBUJIO XPaHATCS B BMAE NepeMeHHbIX. Becb npouecc
BbIYMCNEHNSA CBOAUTCS K U3MEHEHUIO NX COOEPXKMMOTO.

BbiMnosiIHEHME NMporpamMmbl CBOAUTCA K NOCAe40BaTE/IbHOMY BbIMOJIHEHNIO ONEPaTOPOB C
Lenbio npeobpasoBaHMA NCXOOHOMO COCTOAHUSA MaMATU, TO €CTb 3HAYEHUNN NCXOAHbIX
OAHHbIX, B 3aKJII0OYMTEsNIbHOE, TO €CTb B pe3y/ibTaTbl. TaknuM ob6pa3oM, C TOHKU 3peHMUS
nporpaMMmMcTa MMEKTCHA NMporpaMMa 1 namsaTb, MPUYEM rnepBas NnocaenoBaTeNbHO
obHOBNSET coaep)xmmoe nocnengHen.

MpouenypHbIN A3bIK NPOrpaMMUPOBaHNA NPEAOCTaBAAET BO3MOXXHOCTb NPOrpaMMuUCTy
onpenensaATb KaXKAbl War B npouecce peweHnsa 3agaqyn. OCoObeHHOCTb TaKMX S3bIKOB
NPOrpaMMmMpPOBaHNSA COCTOUT B TOM, YTO 3a4a4m pa3bmBaloTCs Ha Warv n pewatoTcs war
3a WwaroM. Micmonb3ysa npouenypHbIN S3blK, MPOrpaMMUCT onpeenseT A3blKoBble
KOHCTPYKLMUW ANS BbINOJIHEHMS NOCNeL0BaTEIbHOCTU aIfOPUTMUYECKMX LLIAroB[18].

[leknapaTuBHble A3bIKM MPOrPaMMUPOBaHNS - 3TO A3blKM 0O BABIEHMNA N MOCTPOEHMNS
CTPYKTYpP. K HUM OTHOCATCSA PYHKUNOHAJIbHbIE U IOrNYECKNe S3bIKN



MpPOrpamMMmpoBaHnA. B aTUX A3blkax He MPOU3BOANTCA arOPUTMNYECKUX OENCTBUN
SIBHO, TO €CTb aJIFOPUTM He 3ajaeTCcsd NPrpaMMmMCcToM, a CTPOUTCHA camoun nporpaMmmon. B
OEeKapaTUBHbIX A3blkax 3a4aeTCcs, NPONU3BOANTCA NOCTPOEHMNE KaKON-NMbo CTPYKTYpbI
WA CUCTEMBbI, TO €CTb AeKapupyroTcs (06bABNAITCHA) Kakme-TO CBONCTBA
co3fiaBaeMoro obbvekTa. DT A3blKK NOJYHUIN LUMPOKOE NMPUMEHeHne B cMcteMax
aBTOMaTU3MpoBaHHOro npoektTmposaHusa (CAlP), B Tak Ha3biBaeMbix CAD-nakeTax, B
MOLEeSINPOBHUN, CUCTEMAaX UCKKYCCTBEHHOI0 MHTeJIIeKTa.

DYHKLMOHAJNIbHOE NPOrpaMMMUpPOBaHMe - 3TO CNocob COCTaB/IEHUSA NPOrpamMm, B
KOTOPbIX €AMHCTBEHHbIM AENCTBUEM ABJISETCS BbI30B PYHKLUUN. B hyHKLIMOHANIBHOM
NpPOrpaMMmMpPOBAHNN HE UCMOJIb3YeTCS NaMSATb, KAK MECTO ANA XPaHEHUs AaHHbIX, a,
cNlefoBaTesIbHO, HE UCMOJb3YITCSA NPOMEXYTOYHbIE NepeMeHHbIe, onepaTopsbl
NPUCBAVBAHUA U LUMKIbI. K/lOYEBbIM NOHATUEM B (PYHKLMOHAJIbHbIX S3bIKax ABJIAETCS
Bblpa)keHue. MporpamMmma, HanncaHHas Ha PYHKLUMOHANIbHOM A3blKe, NpeacTaBnseT
coboin nocnenoBaTeNbHOCTb ONNUCAHUS PYHKLNIA N BbiPpaXKeHUI. Beipa)keHne
BbIYMCNAETCA CBEAEHUEM CJIOXKHOIO K MPOCTOMY. Bce Bbipa)keHuns 3anncbiBaloTCa B BUAE
CMNCKOB.

MNepBbIM A3bIKOM cTan A3bIK Jlncn (LISP, LIST Processing- o6paboTka cNncKoB) co3faH B
1959r. 3T0T 4a3bIk N03BONISET obpabaTbiBaTb HoNbLMEe 06BbEMbI TEKCTOBOW MHGMOPMaLUN.
Jlornyeckoe nporpamMMupoBaHue- 3To NpPporpamMMmpoBaHmne B TepMuHax normku. B 1973
rogy 6bin co3aaH A3blK UCKYCCTBEHHOro nHtennekta Mponor (PROLOG) (Programming in
Logic). NMporpamMmma Ha a3blke [Mponor CTpoOUTCA U3 NocsiefoBaTesIbHOCTUN (DaKTOB U
rnpasws, 3aTeM QOopMynmnpyeTcs yTBepxaeHue, Kotopoe posior noiTaeTca foKa3aTb C
MOMOLLbIO MpaBu. A3blK CaM ULWET pelleHne C NOMOLLbI0 METOL0B NOUCKa U
COMOCTaBJIeHUS, KOTOPble B HEM 3aJ10XKeHbl. Jlornyeckme nporpamMmmbl He OTIMYAOTCA
BbICOKUM ObICTPOAENCTBMEM, TaK KaK NPOLLEeCcC NX BbINOJIHEHMUSA CBOAUTCA K MOCTPOEHUIO
NPAMbIX U 0BpaTHbIX LernoYyeKk paccyXaeHnn pasHoobpasHbIMKM MeToAaMN NONCKA[19].

OOBbEeKTHO-OPUEHTUPOBaHHOE NMPOrpaMMUPOBAHMUE - B OTUX A3blKaX NepeMeHHbIe U
PYHKLMM rPpYyNMMPYIOTCS B TaK Ha3blBaeMble Knacchl (lwabnoHbl). bnarogapsa aTomy
nocturaeTcsa 6osiee BbICOKUM YPOBEHb CTPYKTYpu3auum nporpamMmmsl. O6beKThl,
NMOPOXAEHHbIE OT KJ1IaCCOB BbI3bIBAOT MeTOoAbl (PYHKLUM UK Npouenypbl) Apyr aApyra u
MEHSAT Takum 0bpa3oM COCTOsSAHME CBONCTB (NepeMeHHbix). C dhopMaibHO-
MaTeMaTU4eCKON CTOPOHbI OB BEKTHO OPUEHTUPOBAHHbLIN CNOCOD HanNucaHWA NporpamMm
basupyeTcsa Ha npouenypHOM MOAesIn NPOrpaMMNPOBaAHNSA, HO C coaep)KaTeslbHOM
cTopoHbl OOIN 6a3npyeTcsa He Ha hyHKLMN, a Ha 0B6beKTe, KaK LesIoCTHON CUCTEME,
nmeroLen CTaH4apTHLIA aBTOMAaTUYEeCKNN MeXX0OBbeKTHbIN MHTepdenc.



Knto4yesble 4epTbl OOl XOpoLLO N3BECTHbI:

1. MNMepBasg — MHKaNCcynsaUMsa — 3TO onpeaesieHne KNacCoB — MNoJib30BaTe/IbCKUX TUMOB
[aHHbIX, 00beANHALWNX CBOE COAepXNUMOe B e AVHbIA TUM N peasin3yroLmnx
HeKoTOopble onepauun nan metToabl Hag4 HUM. Knaccbl 06bI4YHO ABAIOTCSA OCHOBOMN
MOAYJNIbHOCTW, MHKaNCcynaumm n abctpakumm gaHHblX B a3blkax OOI.

2. BTopas knto4YeBas 4yepTa, — HacsnengoBaHue — cnocob onpenesnieHNss HOBOro TuUMa,
Korga HOBbIWM TUMN HacnenyeT 3/ieMeHThl (CBOWCTBA N MeTOAbl) CyL,eCcTBYIOLLEro,
MOANDULNPYS UK paclLUNpas uX. 9TO CNocobCTBYeT BbipaXkeHUo crneumnanmsaumm mn
reHepanusauunn.

3. TpeTbs 4YepTa, U3BeCTHasa Kak noanmopdursm, no3eBonseT egquHoobpasHO cCblilaThbCH
Ha 06BbEeKTbI pa3INYHbIX KNaccoB (0ObIYHO BHYTPU HEKOTOPOW nepapxmmn). 3To
nenaeT Knacchl ewé ynobHee n obnervyaeT paclumpeHmne n NnogaepxKy rnporpamm,
OCHOBAaHHbIX Ha HUX[20].

NHKancynauwus, HacnegoBaHMe U NOAMMOPGU3M — PyHOaMeHTalbHble CBONCTBA,
KOTOPbIMU O0/KeH 06/1a0aTh A3bIK, MPeTEHAYOLWNA Ha3biBaTbCA 06 bEKTHO-
OPVEHTUPOBAHHbLIM (513blKW, HE NMEILLIME HACIe40BaHNA 1 NOMMOPGU3MaA, HO UMetoLLme
TOJIbKO KJ1acChl, 0ObIYHO HA3bIBAOTCS OCHOBAHHBLIMU Ha Kiaccax). Pa3nnyHbie OO0 SA3bIKK
NCMNOJIb3YIOT COBEPLUEHHO pa3Hble noaxoabl. Mkl MoxeM pa3nnyaTtb OO a3bIKN,
CpaBHMBasA MexaHW3M KOHTPOJISt TUMOB, CNOCOOHOCTb NOAAEPXKUBATL Pa3/INYHbIE
NporpaMMHbIe MOLESIN U TO, Kakne 06 beKTHbIE MOAENN OHWU NOAAEP)XKNBAIOT.

CeTeBble A3bIKM - 53blIKW, MpefHa3Ha4YeHHble 414 opraHu3aunm B3anMoencTBms
yOasieHHbIX KOMMNbOTEPOB B UHTEHCMBHOM UHTEPAKTUBHOM pPeEXMUME, a MO3TOMY OHU
MOCTPOEHbI Ha MPUHLUMNAX MHTepNpeTaunn, To eCTb NOCTPOYHON, UHTEPAKTUBHOW
06paboTKN CTPOK NMPOrpaMMHOro Koga, ONMMCbIBaOLLEr0 HEKOTOPbIN CLLIEHAPUA (CKPUMT)
CeTeBOro B3aMMoLencTBmMa KOMMNbIOTEPOB, MO3TOMY YaCTO OHU Ha3bIBAKOTCA
CKPUNTOBbIMU A3blIKaMW, XOTHA CKPUNTOBbIE A3bIKN HE 06A3aTesIbHO ABNAIOTCA CETEBbIMU,
K NpuMepy, NakeTHble KOMaHAHbIe 3bIKN Pa3/INYHbIX OMepaLnoHHbIX Cpea.

MporpamMmma uam npouecc, UHNLUMNpyrLwmne ycTaHoBI€HNE CBSA3M, Ha3blBalOTCA
KJIMEHTCKMM NpoLeccoM, a NporpamMmma, oXxumgawuwasa nHMLMaunum cBasun, HasblBaeTcs
CepBepHbIM NMpoLeccoM. KIMeHTCKUN n cepBepHbIN nNpoueccol BMecTe obpa3syoT
pacnpeneneHHyto cuctemy. Cessb MeXay KJANMEHTCKUM N CEPBEPHbLIM NMpoueccamm MoXxeT
ObITb NN Ha OCHOBe coeauHeHUn (Kak Hanpumep, TCP-NpoToKo, yCTaHaBANBAOLWWNA
BUPTYyasibHOE CoeanHEHNE Uan ceccuto), nnm 6es coegnHeHnn (Ha ocHoese UDP-
faTtarpamm)[21].



MaLUMUHHO - OPNEeHTUPOBaHHbIE A3bIKMU

MaLUVHHO - OPUEHTUPOBAHHbLIE A3bIKM - 3TO A3bIKK, Habopbl ONEpPaToOpPOB U
n3o06pasunTesibHble CPenCcTBa KOTOPbIX CYLLECTBEHHO 3aBUCAT OT ocobeHHocTen 3BM
(BHYTPEHHEr o f3blKa, CTPYKTYPbl NAMSATU U T.4.). MalLNHHO -OPUEHTUPOBAHHbIE A3bIKU
NO3BOJIAIOT NCMOJ/Ib30BaTh BCE BO3MOXXHOCTU N 0COBEHHOCTUN MaLLUNHHO - 3aBUCUMbIX
A3bIKOB:

e BbICOKOE Ka4yeCTBO CO3[aBaeMbIX NporpaMm (KOMMaKTHOCTb N CKOPOCTb
BbINOJIHEHWSA);

e BO3MO>XHOCTb UCMNOJIb30BaHUA KOHKPETHbIX arnrnapaTHbIX Pecypcos;

e MpeackasyeMocTb 06bEKTHOrO KoAda M 3aKa3oB NaMATH;

e 1718 COCTaBneHns 3ppeKTUBHbIX NporpamMm HeobXoANUMO 3HaTb CUCTEMY KOMaHA U
0cobeHHOCTN PyHKLUMOHNPOBAHNS AaHHOW IBM;

e TPYOOEMKOCTb MpoLecca cocTaBsieHNs nporpamMm ( 0CoO6eHHO Ha MaLIMHHbIX A3blKaX
n ACK), n0X0 3alMUWeHHOoro oT nosBsaeHns ownboxk;

e HM3Kas CKOPOCTb NMPOrpaMMmMpoBaHnS;

e HEBO3MOX>XHOCTb HEMoCpenCTBEHHOro UCMOoJ1Ib30BaHUA NporpaMMm, COCTaBJIEHHbIX Ha
3TUX A3blkax, Ha 9BM gpyrux Tnnos[22].

MaLIJVIHHO-OpVIeHTVIDOBaHHbIe A3bIKW MO CTENEHN aBTOMaTU4YE€CKOIro rnporpamMmmMmmnpoBaHnA
noaopasnendroTcAa Ha Kj1aCcCbl.

MaLWMHHbIN A3bIK

Kak y>e yrnoMnHanocb B BBEAEHUN, OTAE/bHbIN KOMMbIOTEP MMEeeT CBOMN OnpeneeHHbIN
MawWwunHHbBIN A3bIK (Oanee M4), emy NpefnuncbiBalOT BbINOJIHEHME YKa3blBaeMblX onepaunm
Ha[ onpefensieMbiIMyU UMK onepaHpamMu, NnostTomy M4 asnaeTca KoMaHAHbIM. O4HaKOo,
HekoTopble ceMencTBa IBM (Hanpumep, EC 3BM, IBM-370 n ap.) umetoT eanHein M4 on4a
9BM pa3Hon MoLWHOCTU. B kKoMaHae ntoboro n3 HMx coobuiaeTcs nHgopmaumsa o
MeCTOHaX0XAEHUN onepaH4oB U TUNe BbINOJIHAEMON onepaunn.

B HOBbIX Moaensix 9BM HaMme4aeTcs TEHAEHLUUS K MOBbILLIEHNIO BHYTPEHHUX S3bIKOB
MaLLUWHHO - annapaTHbIM NyTeM peann3oBbiBaTb 6onee CNoXXHble KOMaHabl,
npubnmxatowmecs No CBOMM PYHKLMOHANbHbIM AEACTBMAM K onepaTopam
aITOPUTMUNYECKNX SI3bIKOB MPOrpPamMMmMpPOBaHNSA[23].



fizbiku CuMmBonyeckoro KoguposaHus

A3blkn CumBonmyeckoro KoguposaHus (nanee ACK), Tak xe, kak n M4, asnsatoTcs
KOMaHOHbIMU. OQHaKo KoAbl onepauun u agpeca B MalUMHHbLIX KOMaHAaXx,
npeacTtasnsowme cobon nocsenosaTeNbHOCTb ABOMYHBIX (BO BHYTPEHHEM KoAe) nau
BOCbMEPUYHbIX (HAaCTO UCMNOJIb3yeMbIX NPU HanMcaHuu nporpamMmm) undgp, B ACK
3aMeHeHbl Ha CMMBOJIbI (MOEHTUPUKATOPLI), PopMa HanNMcaHNs KOTOPbIX MOMoraeT
MPOrpaMMUCTYy Nlerye 3anoMmHaTb CMbIC/ZIOBOE COAEep)KaHMe onepauunn. 3To
obecneymBaeT cylleCTBEHHOE YMeHbLUeHNe Ynucsa ownboKk npu cocTaBaeHUN NPorpamMmM.

Ncnonb3oBaHMe CMMBOIMYECKUX afpecoB - nepBbin war K co3gaHuio ACK. KomaHasl 9BM
BMECTO UCTUHHBbIX (PN3MNYeCKNX) aapecosB cogepxaT cMMBosin4eckme agpeca. o
pe3ysibTaTaM COCTaBJIEHHON NporpamMmMsbl onpenenseTca TpebyemMoe KOMMYeCTBO A4eeKk
ONs XpPaHEHNS UCXOOHbIX MPOMEXYTOYHbLIX N Pe3yIbTUPYIOWNX 3HAaYeHUN. Ha3HavyeHmne
a[lpecoB, BbIMNOJIHAEMOE OTAEe/IbHO OT COCTaBJ/IEHUSA NMPOrpaMMbl B CUMBOJINHECKNX
aZpecax, MOXXeT NPoBOANTLCA MeHee KBaIMPUUMNPOBaHHbLIM MPOrpaMMnUCTOM UK
crneynanbHOWM NporpaMMon, 4To B 3Ha4YNTeNbHON cTeneHn obnervyaeT Tpya
rnporpamMmMmcTal24l.

ABTOKOAbI

EcTb TakXXe fA3blku, BKAOYatowme B cebsa Bce Bo3aMoxkHocTu ACK, nocpeacTtsom
paclLnpeHHOro BBefeHNA MakKpOKOMaHL - OHW Ha3biBalOTCA ABTOKOAbI.

B pa3nunyHbIX NnporpaMMax BCTPeYalnTCAa HEKOTOPbIe A40CTAaTOYHO 4acTo
ncnosb3ylowmeca KoMaHaHble NocsiefoBaTeNIbHOCTU, KOTOPbIE COOTBETCTBYIOT
onpeneneHHbIM npouenypam npeobpasoBaHnsa nHpopmaunn. ddpdpekTneHas peaansaums
Takux npouenyp obecnevymBaeTcs ohopMIeHNEM NX B BUAE CreunaibHbIX MaKpPOKOMaHA
N BKJIIOYEHNEM MOCNefHNX B A3blK NPOrpaMMUpOBaHUSA, OOCTYMNHbLIA NPOrpaMMUCTY.
MaKpoKOoMaHAbl NepeBoAATCA B MalUMHHbIE KOMaHAbl ABYMS MYTAMU - PaCCTaHOBKON
reHepmpoBaHmeM. B nNoCcTaHOBOYHON CUCTEMe coaep>kaTcs "oCcToBbl" - cepun KoOMaHA,
peannsyowmx Tpebyemyto pyHKUMIO, 0603HAYEHHYIO MaKPOKOMaHAoN. MakpoKOMaH bl
obecrneymBaloT nepenayvy pakTU4eCKMX napamMeTpos, KOTOpbIe B npouecce TpaHCAALMn
BCTaBJIAOTCSA B "OCTOB" NporpamMmel, rnpespallas eé B peasibHy MalUWHHYIO NporpaMmmy.

B cucteme c reHepaunen nmeoTca cneynanbHble MPorpaMmbl, aHann3npywLme
MaKpPOKOMaHOy, KOTopble onpenensioT, Kakyt pyHKLNIO HeE0BX0ANMO BbINOJIHUTL U



hopMUMPYIOT HEOBXOANMYIO MOC/IeA0BaTE/IbHOCTL KOMaHA, pPeanmn3ylowmx gaHHY0
PYHKUMIO.

Obe YKa3aHHbIX CUCTEeMbl UCMOJIb3YIOT TpaHCNATOpblI ¢ ACK n Ha6op MaKpOKOMaHA,
KOTOpPbIE TaKXe ABJIAKOTCA ornepaTtopaMn aBTOKOOa.

Pa3BUTble aBTOKOAbl NOJy4YMaN Ha3BaHne Accembnepbl. CepBUCHbIE MPOrpamMMbl U Mp.,
Kak NpaBulo, COCTaB/IeHbl Ha A3blkax Tuna Accembnep.

Makpoc

A3bIK, ABNAAIOWNNCA CPeACTBOM A1 3aMeHbl Noc/1ef0BaTe/IbHOCTU CMMBOJIOB
onuncbiBalOWMX BbiNOIHEHNE TpebyeMbix aenctemm 9BM Ha bonee cxaTyto hopmy -
Ha3blBaeTCcs Makpoc (cpefCTBO 3aMeHbl).

B ocHoBHOM, MakKpoc npeaHa3Ha4vyeH anas Toro, 4Tobbl COKPaTUTb 3aNNCb UCXOOHOMN
nporpamMmbl. KOMNOHEHT nporpaMmMHoro obecnevyeHuns, obecneymsatowinm
PYHKLMNOHMPOBaAHME MAaKPOCOB, Ha3blBaeTCA MakponpoLeccopoMm. Ha makponpoLeccop
nocTynaeT Makpoonpeaensatowmin n NCXoaHbIN TEKCT. Peakunsa MakponpoLeccopa Ha
Bbl30B-BblAa4a BbIXOAHOIM0 TEKCTa.

MakKpoC 04NHAaKOBO MOXXeT paboTaTb, Kak C MporpaMmMaMm, Tak U C AaHHbIMU[25].

MaLUMHHO - He3aBUCUMbIE AA3bIKU

MaLINHHO - HEe3aBUCUMbIe SA3bIKW - 3TO CPeACTBO ONUCAHNS aNropuTMOB peLleHns 3anau
n nHpopMaumun, nognexauwien obpaborke. OHN yaoOHbI B MICMNO/Ib30BaHNM 19 LUMPOKOro
Kpyra nosib3oBaTtenien n He TpebyloT OT HUX 3HaHUA 0cObeHHOCTEen opraHusaunm
dpyHKUMNOHUpoBaHMa 3BM n BC[26].

NonobHbIe A3bIKM NOJYYMUIIN Ha3BaHME BbICOKOYPOBHEBbLIX A3bIKOB NMPOrpaMMuUpOBaHUA.
MporpaMmbl, COCTaBNSAEMbIE Ha TaKUX A3blKax, NpencTaBasoT cobown
rnocsiefoBaTesIbHOCTU OMepaTopoB, CTPYKTYPUPOBaHHbIE COrflacHO npasuiam
paccMaTpuBaHuA sa3blka(3agayun, cermeHTbl, 610kn 1 1.4.). OnepaTopsbl A3blKa
OMMUCbIBAOT OENCTBUSA, KOTOPbIe OO0/KHA BbIMNOJIHATL CUCTEMa Nocsie TpaHCAaunn
nporpaMmmsbl Ha M4.



T.0., KOMaHAHble MOCAen0BaTe/IbHOCTU (Npouenypbl, NMOANPOrPaMMbl), HacTo
NCMoJib3yeMble B MalLUUHHbIX MPorpaMmMax, NpeacTaB/ieHbl B BbICOKOYPOBHEBbLIX S13blKax
oTAeNbHbIMM onepaTtopaMn. NMporpaMMmUCT NOJYHN BO3MOXKHOCTb HE pacnucbiBaThb B
AeTansix BblHNCNTENbHbBIM NPOLECC Ha YPOBHE MALLUNHHbLIX KOMaHA, a COCPeaoTO4YNTbLCS
Ha OCHOBHbIX 0COBEHHOCTSAX asropmTMa.

NMpobneMHO - OpueHTUPOBAHHbLbIE A3bIKMU

C pacwupeHuem obnacten NnpuMeHeHNs BbIYNCNTENIbHON TEXHUKW BO3HUKIA
HeobXxoaAMMOCTb hopMann3oBaTb NpeacTaB/eHNe NOCTAaHOBKN N peLLEHMNE HOBbIX
KnaccoB 3aaa4. Heobxoanmo 66110 co3aaTh TakMe A3blKM NPOrpaMMUPOBaHNS, KOTOpPbIE,
NCNonb3ys B AaHHOW obnacTn 0603HaAYEeHUSA N TEPMUHOIOM NI, MO3BOANAN OBbl ONUCLIBATb
TpebyeMble anropuTMbl peLlleHns a9 NoCTaBJIEHHbIX 3a4a4, UMW CTasin NPobnemMHo -
OPUEHTUPOBAHHbIE SA3bIKN. DTU A3bIKN, OPUEHTNPOBAHHbIE Ha PeLleHne onpeaeneHHbIX
npobnem, Oo0/KHbI obecne4ynTb NpPorpaMMncTa cpeacTBamm, NO3BONSOLWMMN KOPOTKO U
4eTKO (OPMYSINPOBaTL 3adavy U Nosy4aTb pe3ynbTaThl B Tpebyemon opme[271.

|_|pO6J'IeMHbIX A3bIKOB O4€Hb MHOIO, HarnpunMmep:

e ®dopTpaH, ANron - A3blKN, CO3[aHHbIE A5 pelleHns MaTeMaTU4YeCcKnx 3aaay;
e Simula, CnaHr - ona mooennpoBaHuns;

e Jlucn, CHo6on - ang paboTbl CO CMNCOYHBIMU CTPYKTYpPaMN.

e 06 3TuX sA3bIKax pacckasaHo fasblue.

VHuBepcaanble A3blKM

YHunBepcanbHble A3blK1 BblIM CO30aHbl 415 LUMPOKOro Kpyra 3afay: KOMMep4Yeckux,
Hay4HbIX, MOAeNUpPOoBaHUA U T.4. [NepBbI YyHUBEpPCasbHbIN A3bIK Obl1 pa3paboTaH
hupmon IBM, cTaBwinim B nocnenoBaTesibHOCTU A3bIKOB [171/1. BTOpOW Mo MOLLHOCTU
YHUBEpPCa/bHbIN A3blK Ha3biBaeTcsa Anron-68. OH no3sonseT paboTaTb C CMMBOsIaMK,
pa3spsnamm, Yncnamm ¢ PUKCUPOBaAHHOW U Niasaowen 3anaTon. Nn/l nMmeeT pasBuUTyto
CucTemMy onepaTopoB AN ynpasseHnsa popmMmatamu, ona paboTbl C NOASIMN NEPEMEHHON
OJIVHBI, C AA@HHbLIMU OPraHN30BaHHbLIMU B C/IOXKHbIE CTPYKTYPbIl, U 418 3PPEKTUBHOIO
NCMNOJIb30BaHUA KaHasIOB CBA3U. A3bIK yHYUTbIBAET BKJIIOYEHHbIE BO MHOIMMe MalluHbI
BO3MOXXHOCTM NpepbiBaHUA N MMeeT COOTBETCTBYLWMe onepaTopsbl. [lpeaycMoTpeHa
BO3MOX>XHOCTb MNapaJsisiesibHOro BbIMNOJIHEHNE YH4aCTKOB NPOrpamMm.



Mporpammsl B [M71/1 KOMANANPYIOTCA C MOMOLLLIO aBTOMaTUYECKNUX npouenyp. A3bik
NCrnonb3yeT MHOrme ceonctea ®opTpaHa, Anrona, Kobona. OgHako OH fonyckaeT He
TOJIbKO ANHAaMUYeCKoe, HO U yrnpaBiigeMoe U CTaTUCTUNYeCcKoe pacnpeaesieHna namMmaTun
[28].

IouanoroBbie A3bIKU

MosiBNeHne HOBbIX TEXHUYECKNX BO3MOXXHOCTEN NOCTaBUJIO 3a4a4y nepen CUCTEMHbIMY
nporpaMMmncTaMm - co3gaTb NPOrpaMMHbie CpeAcTBa, obecneymBatoLLe onepaTuBHoe
B3auMoAencTBue YyesioBeka ¢ 9BM mx Ha3Ban ANASIOrOBbIMA A3bIKaMU.

9Tn paboTbl BENCb B ABYX HanpasaeHnax. Co3gaBaninch CreumnasnbHble ynpasasaowme
A3blKK oNa obecnevyeHmns onepaTUBHONO BO3AENCTBUSA Ha NPOXOXAEeHMe 3a4a4, KoTopble
COCTaBASAINCE Ha NOObIX paHHee Hepa3paboTaHHbIX (He ONaNoroBbiX) A3blKax.
Pa3pabaTbiBa/inCb Tak>Xe A3blKK, KOTOPbIE KPOMEe Lenen yrnpaBneHna obecnevynsanm 6ol
onmncaHmne anropuTMoB peLleHnsa 3aaa.

HeobxoanmocTb obecrnevyeHuns ornepaTUBHONo B3aUMOAENCTBUSA C MNOJIb30BaTeNEM
notpeboBasia cCoxpaHeHUsi B NaMATN IBM Konum ncxo4HOM NporpamMmbl Aake nocne
nosly4eHns 06 bEKTHOW NPOrpaMMbl B MaLLUMHHbIX Kodax. MNpyn BHECEHUN U3MEHEHUI B
NporpaMMy C UCMOJIb30BaHMEM AMNAJIOrOBOro i3blka CUCTEMA NPOrPaMMMNPOBAHUS C
NMOMOLLbIO CheunanbHbliX Tabnuy yCcTaHaBAMBAET B3aUMOCBS3b CTPYKTYP UCXOAHOM W
06bEKTHOI NporpamMMm. DTO MO3BOJISIET OCYLLECTBUTb Tpebyemble pefaKLMOoHHbIe
n3MeHeHnNs B 06 bEKTHON NMporpamMmme.

OoHUM n3 npuMepoB ONaJioroBbiX A3bIKOB ABJIAETCHAH bancuk.

Bancuk ncnonbsyet 0603HaYeHUss NOA0OHbIE 0ObIYHBIM MAaTEMATUYECKUM BbIParKeHUSM.
MHoOrve onepaTopbl BAAIOTCSA YNPOLEHHBIMW BapuaHTaMn onepaTopoB A3blka PopTpaH.
Mo3TOMY 3TOT S3bIK MO3BOJISIET peLaTb JOCTAaTOYHO LWNPOKNIA KPYT 3a4ay[29].

HenpouepypHbie A3bIKMU

HenpouenypHble f3bIKN COCTaBAAT rpyrny si3bIKOB, OMUCbIBAOLWMNX OpraHn3aumnio
DaHHbIX, obpabaTbiBaeMbIX MO PUKCUPOBAHHBLIM asiropuTMamM (TabnmnyHble A3bIKU U
reHepaTopbl OTYETOB), U A3bIKOB CBA3M C ONepaunOHHbIMU CUCTEMaMW.



M03BONSAS YETKO ONMUCbIBaTb Kak 3a4a4vy, Tak 1 HeobxoguMble A9 €€ pelleHns
ODencTBuns, Tabnumubl peweHnin gatoT BOSMOXXHOCTb B HarnsgHowm opme onpenenunTsb,
KaKne ycnoBUSA O0JKHbI ObITb BbIMOJIHEHBLI MPEXAe YeM NepexoanTb K KakomMy-nmbo
nenctemio. OgHa Tabnnua peleHnn, onncbiBatoLlas HEKOTOPYH CUTYaUNIo, COOEPXUT
BCEe BO3MOXXHble BNIOK-CXeMbl peannsauni aaropnTMoB peLleHuns.

TabnnyHble MeTobl JIerko 0CBamMBatTCA cneymanmctaMmm nobdbix npodeccun.

npOFpaMMbI, COCTaBJIeHHble Ha Tab/IMYHOM f3bIKE, y,ﬂ,06HO OMnMcCbIBalOT CJI0XKHbIE
CnTYyaunmnn, BO3HMKatwowme rnpn CMCTeMHOM aHaJin3e.

HenpouenypHble A3blKW - COBPEMEHHOE HarnpaBJJlieHWe CUCTEMHOI0 NMPOrpaMMmMpPoBaHns,
Mo3BoJAOLLIEE CKOHLUEHTPMPOBATbL BHUMaHMe pa3paboTynka Ha ONMMCaHUN Lenen un
npaBwJ, a He Ha NoCcNenoBaTe/IbHOCTU AENCTBUN MO NX peanmn3aunm (T.e. ONUCbIBaeTCA
«4TO OenaTb» BMECTO «KaK AenaTb»). Icnonb3oBaHMe HenpouenypHOro ssblika
obecrneymBaeT MakCMMasibHO BO3SMOXXHY MPOCTOTY M MOHATHOCTb NMPOrpamMm Ans
pa3paboTymkKa-TexXHO0ra, NepeHoCs CJI0XKHOCTU NpoLeaypHOn peannsaumm Ha
CUCTEMHBIN YPOBEHb, YTO COKpaLLaeT TPYAOEMKOCTb U CPOKN pa3paboTku, yBenmyimeaeT
Hape»xXHocTb [10.

CTaHOBJIeHUe HenpoueaypHOro NporpaMMmMpoOBaHUS

Kak n3BeCcTHO, YesiloBe4YeCKoe MbillJIeHne NOCTPOEHO NpeXae BCero Ha accounaumsax v
CBA35AX. ECTeCTBEHHOE MbILLIeHNEe HeNMpoLueaypHO - anropuTMbl TUNa «aenan pas, genan
ABa» COCTaBAATCA C TPYAOM NyHLLIMMN CNeymaancTtaMmn, a BCeEMM OCTasIbHbIMU
Bbly4MBalOTCS Han3lyCcTb. BHe npon3BoacTBa Nt0AN NO-BO3MOXHOCTU M36eratoT KeCTKNX
a/IrOpPMTMOB (MOKa3aTesIbHO, YTO AaXke B KJIaCCUYEeCKU-NpoLesypHOM KyJIMHApPHOM
npouecce Xo3sMKn He NOBSAT NCNOJIb30BaTb «CTPOrne» N3MepPeHns n akTUBHO
BapbUpYOT peuenTypy, COXPaHAA CMbIC/IOBbIE CBA3M MeXAY KOMMOHEHTaMN).

OAOHaKO, COBPEMEHHbLIE BbIHNCINTENbHbIE MaLlLNHbI TPebyOT NpouenypHOro onmcaHuns
CBOero pyHKUMOHUpPOBaHMA. [Mo3ToMy, y>Ke B TedeHun nocnegHmx 50 net Bce bonbluee
KOJINYECTBO /Il0AeN 3aHMMAIOTCS PYYHON KOMNUASLUMEN CBOEro HenpoueaypHoro
MbILLJIEHUA B NpoueaypHblie onucaHus. NMpuHUMnmManbHoOe HeCoOBEPLLUEHCTBO rnobanbHom
npoueaypHoOCTn 6b1s1I0 0CO3HAHO CPaBHUTENIbHO HEQABHO, @ CUCTEMbI HEMNPOLLeOYyPHOro
MPOrpamMmMmMpoBaHMS, NMO3BONAIOLLIME 3aMEHNTb PYYHHYIO KOMOUAALUNIO 3HAHWUA Ha
aBTOMaTUYeCKY0, TOJIbKO HAa4YMHAIOT 3a8BNATb 0 cebe. B HacToOAWMI MOMEHT Takme
CUCTEMbI aKTUBHO MUCMOJIb3YIOTCA B 3JIMTHBIX OTPACAAX TUMa KOCMUYECKNX



NCccnenoBaHN, NapajsienbHbiX BbIYMNCIEHUI B 3a4a4aX a4epHON PU3NKN 1 T.M. INoxa
LUMPOKOro BHEAPEHNS B HENPOLEOYPHOro NporpaMMmUpoBaHnNS B MPOMbILLIEHHOCTU eLle
He HacTynuna, XxoTHa B NabopaTopusax KpynHbIX UPM BeayTCa COOTBETCTBYOLWME
pa3paboTkun[30].

OgHOM M3 NpUHUMNUaNbHbIX 0COBEHHOCTEN CTaHOBIEHNS HENpoLeaypHOro
MPOrpaMMmMpPoBaHNA ABAAETCH NPENMYLLECTBEHHOE pPa3BUTUE HEYHMBEPCAJIbHbIX S13bIKOB,
OPUEHTUPOBAHHbIX Ha KOHKPETHYIO NpeaMeTHY0 06n1acTb (B HaweM ciiydae - Ha ACYTI).
YHMBEPCaNbHOCTb ABNAETCSA HEM3DEXXHON XXEePTBOW APY>XKECTBEHHOCTU SA3blKa OJ14
TexHosiora. Kak roBopsT cneumnanncTbl, «yHUBEPCaJIbHbIN A3blK APYXECTBEHEH A4
CUCTEMHOro nporpamMMmmncTa». Brnpoyem, TpagnuunoHHbIE NMpouenypHble A3bIKN
TEXHOJIOrMYECKOro NpPorpaMMmMpoBaHnNS TakXe HeyHUBEPCalbHbI.

COBOKYMHOCTb 0O BbEKTHO-KOMMOHEHTHbIX TEXHOJIOMMW faJjsia Ka4eCTBEHHO HOBbIN Ba3nc
05 MOCTPOEHNSA CUCTEM HeMnpouenypHOro NporpaMMnUpOBaHns, YTO CyLLLECTBEHHO
YyNPOCTUI0 U yAELEBUI0 UX CO34aHNeEe, OTKPbIBas BO3MOXXHOCTb UCMOJIb30BaHNSA B
6a30BbIX OTPAC/AX NPOMbILLIIEHHOCTN.

3aKaH4YMBasa UCTOPUYHECKNI SKCKYPC XOTenocb 6bl 0060 0OTMETUTL, YTO HenpoueaypHoe
nporpaMmMmpoBaHme - oaHa U3 HEMHOIrMx obnacTten, B KOTOPbIX OTe4eCTBeHHas
HayKOeMKoe Npon3BOACTBO HAaX0QUTCHA Ha Nepenosbix pybe)xkax. Heckonbko
KosiiekTnBoB PAH, BeayLinx COOTBETCTBYOLWME pa3paboTKM BbICOKO KOTUPYIOTCSH B
Mupe. K coxaneHuto, Poccnnckoe npaBuUTesibCTBO MPakKTUYeCKU He puHaHCcupyeT
pa3BUTME 3TOro CTpaTernyeckoro HarpassieHna oTe4eCTBEeHHON Hay4YHOW TEXHOJIOMrnK, a
Cyw,ecTBEHHbIM UCTOYHUKOM (PUHAHCMPOBaHUA paboT B TeYEHUN ASINTENIbHOrO BpeMeHN
Obinn 3akasbl 0T HACA 1 MnHucTepcTBa obopoHbl CLUA[31].

Kputepuu BbiOOpa cpenbl U A3blKa pa3paboTku
nporpaMmm

Kputepum BbiOOpa cpenbl pa3padoTkm nporpamm

Cpeabl NporpaMMmpoBaHmsa (MK Kak UX eLle Ha3bIiBaloT, cpeabl pa3paboTku) - 3To
NporpaMmbl, B KOTOPbIX NPOrPamMMUCTbl NULWYT CBOM NMporpamMmsbl. IHbIMK cnoBamu,
cpefa NporpaMMmMUpoOBaHMA CNYXKUT oNnsg pa3paboTkm ( HaNucaHusa) NporpamMmm n obbIHHO
OPUEHTUPYETCH Ha KOHKPETHbIN A3blK NN HECKOJIbKO A3bIKOB MPOrpamMMmnpoBaHus (B



3TOM C/ly4ae A3blKKU, 0O6bIYHO, MpUHaLexaT O4HON A3bIKOBOW rpynne, Hanpumep, Cu-
noaobHbie). KOMMNOHEHTbI cpefbl MPOrpaMMmNpPOBaHMNS:

1. PepakTop - 3TO CpencTBO AJ19 CO34aHNA N U3BMEHEHUSA NCXOOHbIX CIC)8I7IJ'IOB, KOTOpble
coaepXatT HalMnMCaHHYIO Ha A3blKeE NMporpaMMmmnpoBaHnNAa nporpamMmmy.

YCNoBHO pefakTopbl AeNndaTca Ha ABa Tuna.

MepBbi TN paboTaeT C NocNefoBaTe/IbHOCTLIO CMMBOJIOB B TEKCTOBbLIX (haniax v
obecnevymBatloT paclUMPEHHYO PYHKLMOHANbHOCTb - MOACBETKY CMHTaKCcMca, COPTUPOBKY
CTPOK, KOHBEPTaALMIO KOANPOBOK, NMOKa3 KOLOB CMMBOJIOB U T.M. YacTo Takmne penakTopbl
Ha3blBAlOT pefakKTopaMn Kofa, NOCKOJ/IbKY OCHOBHOE MX Ha3Ha4YeHue - 3To HanncaHue
NCXOOHbIX KOLOB KOMMbIOTEPHbIX MporpamMm. MNMpumMmepsbl Takux penakTopos: Emacs (oguH
N3 CaMbIX MOLLHbIX MO BO3MOXXHOCTSIM MHOrouesieson, cBoboaHbIN penakTop); jEdit
(cBoboaHbIN penakTop Ha Java); Kate (MOWHbIN pacwmpsaeMsin CBOOOAHLIN TEKCTOBbLIN
penakTop C MoACBETKOW CUMHTaKCMCa AJ19 MacCbl A3bIKOB MPOrpaMMuUpoOBaHnNS 1
pa3MmeTkmn); Notepad (BxoaunT B cocTaB Microsoft Windows); Vim (0gnH U3 camMbIX MOLLHbIX
Mo BO3MOXXHOCTSIM pefakTop ans nporpammuctos); EditPlus (TekcToBbIM pegakTop As
Windows, npegHa3Ha4YeHHbIN A9 NnporpaMMupoBaHuns n seb-paspaboTtkn) n ap.

BTopon Tun pefakTopoB MMeeT paclunMpeHHble PYHKLUN (POPMAaTUPOBAHMSA TEKCTA,
BHEAPEHUSA B HEro rpapukm n opmyn, Tabnumy n ob6bekTos. Takme pefakTopbl HacTo
Ha3blBalOT TEKCTOBLIMU MpoueccopaMu u npegHa3HavYeHbl OHW A1 CO34aHUA TEKCTOBbLIX
OOKYMeHTOB. K TakMM TeKCTOBbIM MpoLeccopamM MOXXHO oTHecTu Microsoft Word,
WordPad vn gp.

1. KoMnunaTop - TpaHCANPYeT CMMBOJIbI U3 UCXOAHOro hanna B 06 beKTHbIN MOOY b,
KOTOPbIN COOEPXUT KOMaHAbl B MalUMHHOM KOO€e AJ19 KOHKPETHOro KOMMbloTepa.

2. KOMMNOHOBLMK UK peaakTop cBA3en - cobupaeT 06beKTHble aisibl OTAEbHbIX
KOMMOHEHTOB MPOrpaMmbl U pa3pellaeT BHELWHME CCbIJIKM OT 0AHOr0 KOMMOHEHTa K
apyromy, popMupys UCNoaHAEMbIN hann.

3. 3arpys4uk - KonmpyeT UCMOJHAEMbIN hana C ANCKa B MaMATb U MHULMANU3NPYET
KOMMbIOTEP nepen BbiMOJIHEHNEM NMPOrPaMMBbl.

4. OTnag4uk - 3TO CPeACTBO, KOTOPOE AaeT BO3MOXXHOCTb MPOrpaMMnUCTy YNpPaBiaTb
BbIMOJIHEHNEM MPOrpaMMbl Ha YPOBHE OTAEJ/IbHbIX ONepaToOpPOB A1 ANArHOCTUKN
ownbok. Mo3BoaSET BbIMNOMHATL MNOLIAroBY TPACCUPOBKY (MowaroBoe BbIMOJIHEHNE
NporpaMmbl C OCTAHOBKaMM Ha Ka)k4Aon KOMaHAe NN CTPOKe), OTC/IeXnBaTh,
yCTaHaBAMBaATb WM N3MEHATb 3HAYEHNS NEPEMEHHbIX B MPOLIeCCe BbIMOJHEHNS
MPoOrpamMmbl, yCTaHaBAMBATb U yAaNATb KOHTPOJIbHbIE TOYKN NN YCJIOBUSA



OCTaAHOBKW U T.4.

5. CpencTtBa TeCTUPOBAHUA - aBTOMATU3NPYET NPoLECC TECTUPOBAHNSA NPOrpamMm,
Co3[aBas M BbINOJIHAA TECTbl M aHANM3NPYS pe3ysbTaTbl TECTUPOBAHUS.

6. NHTepnpeTaTop - BbINOJIHAET UCXOOHbIA KOO NPOrpaMmbl B OT/INYME OT
KOMNMNaTopa, nepeBoasLero MCXoaHbln ann B 06 bEKTHLIN[32].

Kputepum BbiOOpa A3bliKa pa3paboTku nporpamMm

A3bIK MpoOrpamMMmMpoBaHna — OpMasibHbIW A3bIK, NpegHa3HaYeHHbIN 418 3anucun
KOMMbIOTEPHbIX MPOrpaMM. A3blK NporpamMMmmpoBaHua onpenenseT Habop nekcn4eckux,
CUHTaKCUYECKUX N CEMAHTUYECKMX NpaBu, onpeaensaomnx BHELWWHNIA BN NPOrpaMMbl
OEencTBUSA, KOTOpbIE BbINOJIHUT UcnoaHnTenb (06bl4HO — 3BM) nopa eé ynpasBseHunemM.

Co BpeMeHU Co3aHns NepPBbIX MPOrpPaMMNPYEMbIX MALLWH YesI0Be4YeCTBO NpuayMasio
60s1ee BOCbMM ThICAY A3bIKOB MPOrPaMMMNPOBAHUS (BKJIIOYAs 330TEPUYECKUe,
BU3yaJibHbIE N UIpYyLUEeYHble). Ka)kabl rod Nx Yncso ysennympaeTtcs. HekoTopbiMu
S13blKkaMW YMeeT MNoJ1b30BaTbCs TOJIbKO HEBONbLIOE YNCSI0 X COBCTBEHHbIX
pa3paboTyYMKOB, ApYyrme CTaHOBATCS U3BECTHbI MWIJIMOHaAM Ntoaen. MpodeccnoHanbHble
NPOrpaMMNCTbl MOTYT BJIafeTb AeCATKOM U 6osee pa3HbiX A3bIKOB MPOrpPaMMNPOBaAHUS
[33].

fA3bIK NpOorpaMMuUpoBaHUSA NpefHa3HavyeH A48 HanmcaHusa KOMMNbIOTEPHbIX NPOrpamMm,
KoTopble NpeactasnsaioT cobon Habop Npasu, NO3BOAAIOLLMX KOMMbIOTEPY BbIMOJHUTD
TOT U NHOW BbIYNCIINTENbHBLIA NPOLLEeCC, OpraHn3oBaTh ynpassieHue pa3indHbiMu
obbekTamu, 1 T. N. A3bIK NPOrpPamMMMUPOBaAHNSA OTJINHAETCHA OT €CTECTBEHHbIX A3bIKOB TEM,
4YTO NpefHa3HayeH an4 ynpasseHns 9BM, B TO BpeMs Kak eCTeCTBEeHHbIe S3bIKN
NCMONb3YITCA, Npexae Bcero, Ans obweHnsa nogen mexny cobon. bonbWMHCTBO
A13bIKOB MPOrpaMMmMpPOBaHNA NCMOJIb3YeT CreunasibHble KOHCTPYKLUUK A8 onpeneseHns
N MaHUNYIMPOBaHUA CTPYKTYpPaMn OaHHbIX U yNpaB/ieHUs nMpoLeccoM BblHUCIEHUN.

Kak npaBusio, A3blK MPOrpPaMMUPOBaHNA ONpeenseTcs He TONbKO Yepes cneungukaumnm
CTaHAapTa fA3blka, POpMasbHO ONpenensolIne ero CMHTaKCMC U CEMAHTUKY, HO N Yyepes
BOMJIOWEHUSA (peann3aumn) cTaHgapTa — NporpamMMHble cpeacTsa, obecrneymBatoLmx
TPAHCALMIO WU UHTEPNpeTaLuio MPporpaMM Ha 3TOM A3blKe; Takne NporpaMMHble
CpeacTBa pPa3/iNyaloTCsa Mo NPon3BOAUTENIO, MAPKe N BapuaHTy (Bepcumn), BpeMeHu
BblMyCKa, MOJIHOTE BOMJIOLWEHNS CTaHAapTa, AONO/IHUTENbHbIM BO3MOXXHOCTSM; MOTyT
NMeTb onpeaenéHHble oNBKM Nanm ocobeHHOCTN BOMJIOLLEHUS, BAUSIOLLME Ha MPaKTUKY
NCMO/Ib30BaHUS A3blka UN Oa)XKe Ha ero cTaHaapT.



Ha cerogHsLLHNI OeHb CYLLECTBYET LUNPOKUI BbIBOP pa3inyHbIX CPeacTB peannsaumnmn
NpPOrpaMMHOro Koaa. icnosb3yembili B MpoeKTe A3blK MPOrpaMMUPOBAHUS onpeaenseT
CKOPOCTb pa3paboTky 1 peannsaumm, NPoCTOTY CONPOBOXAEHWNS, BO3MOXKHOCTb
nepeHoca Co34aBaeMOro B paMkKax 3TOro rnpoekTa nporpaMmHoro obecnevyeHus.

Mo mepe BO3pacTaHUA poaun nporpaMMHoOro obecneyeHnsa n tpeboBaHUm K HeMy
nporpamMmmmcTaMmum 6bi1m co3gaHbl pa3INyHbIE A3bIKK MPOrPaMMNPOBAHNS
npenocTasnsAoWme nosbieHne 3hpHekKTUBHOCTU, HAOEXKHOCTU, MOBUNBHOCTU U
ynpouieHne HanmcaHHOro ¢ X NOMOLLbIO MporpaMMHoOro obecne4vyeHus. NossneHune
MHO>XeCTBa Pa3/INYHbIX A3bIKOB MPorpaMmmMmpoBaHmsa TpebyroT TwaTenbHoro soibopa
€O0NHCTBEHHOM0 NPaBWUIbLHONO BapnaHTa A1 peleHns KOHKpeTHOM 3aga4vn. Ha aTane
peannsaunu NPOrpaMMHOro Koaa BbINOJIHAETCA KOONPOBAHMNE OTAENIbHbIX 3JIEMEHTOB
MPoOrpamMmbl COrlaCHO TEXHNYECKOMY 3a4aHMuI0.

B cBsi3M € 3TUM, nepen pa3paboTymMkamm CTOUT BOMPOC - KAKOW S13blK peasn3aunm
BblOpaTh? [15 Ha4Yana NpoucxoanT oTOOP KPUTEPMEB BaXKHbIX AJ1 KOHKPETHOW chepsbl
NessTeNbHOCTW, Nocae Yero NPoMCcXoanT HenocpeacTBEHHO BbiIbop noaxonsaLero
BapuaHTa[34].

Korpa Heobxoammo co3gaTb 60sbLWYIO NPOrpaMMHYI0 CUCTEMY UK COCTaBUTb
nporpamMmbl A1 peleHns Kakon-nmbo 4YacTHoOM 3a4a4m, B TOM 4Yucse npu co3gaHum
KOMMbIOTEPHbIX NP, BCTAeT BOMPOC, Kakon BbiIbpaTb Ang 3Ton uenu Hanbonee
NoAXOAAWNI A3bIK MPOrpaMMmnpoBaHus. B 6onblunHCTBE c/ly4aeB Takoun BbIbop
AenaeTcsa Ha OCHOBAHUN OYeHb MPOCTbIX «3E€MHbIX» (PAaKTOPOB: HAIMYMN TOFO NN NHOTO
TpaHCNATOpPa U YMeHUA aenatb COPT Ha JaHHOM fA3blKe. HO ec/in B pacropsi»keHnm
NnoJsib30BaTesNIA HECKOJIbKO S13bIKOB MPOrpaMMUPOBaHNSA U HY>XKHO CO34aTb, TO
HeobxoOoMMo y4nTbiBaTb cnepytowmne obcrtoaTenbCcTBa:

— Ha3Ha4eHue pa3pabaTbiBaeMoro codprta, TO €CTb He0bxoaANMOCTb B Hen byaeT
BpeMeHHas nam oHa byaeT ncnosib3oBaTbCs NOCTOAHHO, OyAeT N OHa B Aas/ibHENLLIEM
nepenaBaTbCs APYrUM opraHusaumsam, 6yayT nv co3aaBaThCa ee HOBblE BEPCUU;

— HeobxoaMMasa CKOPOCTb PaboThl COpTa, COOTHOLEHNE 1 PpaboTa ero BblYNUCINTENbHbIX
N OVNaNIOrOBbIX KOMMOHEHTOB;

— npeanosiaraemMbii pasmMep rNporpamMmmsbl, TO €CTb CO3[aBaTh €e Kak eauHoe Liesioe uan
oHa byneT B BMAE OTAesIbHbIX B3aMMOAENCTBYIOLLNX MOAYEN, HYXKHO NN
MUHUMUN3NPOBATL Pa3Mep NaMsaTU, KOTOPYIO 3aHMMaeT nporpammMa Bo Bpems paboThl;



— BO3MOXXHOCTb COMpsi>XeHuns pa3pabaTbiBaeMoro codprta C APYrvMn NPUIOKEHUSMN
(NakeTaMu nam nporpaMmMamMin), BKJOYaA NPUNOXKEHNS, COCTaB/IEHHbIE Ha NUHbIX A3blKaX
NpPOrpaMMmNpPOBaHNS;

— OCHOBHbI€ TUMbI AaHHbIX, KOTOPbLIMN NPUAETCHA ONepupoBaTb, BO3MOXXHOCTb
noanep>XkKm paboTbl C pa3MyYHbIMN TUMAMU CTPYKTYP (CTPOKaMu, 4eNCTBUTENIbHbLIMU
Yyncaamu, CNMcKkamMm u ap.);

— XapaKTep 1 YPOBEHb MCMOJIb30BaHUSA NepugepurinHbiX CpeacTB (MOHUTOpPA,
KnaBuaTypbl U Ap.), HE06X0ANMOCTb B CreumaibHOM NPorpaMMUPOBaHNN HEKOTOPbIX
hyHKUMIA, 4TOOLI paboTaTb C NepueprUnHLIMA YCTPONCTBAMMU;

— uenecoobpa3HOCTb N BO3MOXXHOCTb MPUMEHEHNSA NMEKLLNXCSA CTaH4APTHbIX
onbnnoTtek noanporpamm, npouenyp, GyHKLNN[35].

SAKJIIOMEHUE

B xone BbINOSIHEHUSA pa60TbI Obina OOCTUITHYTa NMoCTaB/1IeéHHasA UeJib: N3y4eHa
KNnaccupmnkauma a3blKkoB MporpaMMmMpoBaHns, npon3seneH aHaans Kputepues Bbl60pa
cpenbl N A3blKa nMporpaMMmnpoBaHnA.

ONna goCTMXKeHna gaHHOW uenm Heobxoanmo Obl10 BbIMOJHUTL cnepgywLlimne 3agayn.

1. paccmMoTpeTb KNacCUPUKaLuio a3bIKOB NPOrpaMMmUpPoOBaHung;
2. N3y4nTb KpuTepum Bbibopa cpenbl pa3paboTku;
3. NnpoaHann3npoBaTb KpuTepun Bbibopa A3blka pa3paboTKu.

Pa3pa60TKa MHO>XeCTBa A3blKOB MporpaMmmMmpoBaHma BbICLLUENO YPOBHA, a TaKXe UX
HernpepbiBHad MOAOEPHN3aUNA N yCOBEPLLEHCTBOBaHME, MPeaOCTaBMJIO HEJIOBEHECTBY
BO3MO>XHOCTb He TOJIbKO peaJin3oBbiBaTb BbiIroaHOE obLieHne ¢ MalnHON, HO U
NPUMEHATb TeXHN4YecKne n MHpopmMaLMoHHbIe cpencTBa A4 peannsaunm caMbiX
CNIO>KHbIX paCc4eToB B obnacTtu CaMOIETOCTPOEHNA, PAKETOCTPOEHUA, MEONLNHbBI N OaXe
3KOHOMUKN.

BHe 3aBMCMMOCTM OT TOr0, 4TO HACTOSILLMA YPOBEHb PAa3BUTUS A3bIKOB
NPOrpaMMMPOBAHNS OOCTUI HEMOCTUXXMMbIX BbICOT, HaNpaBJIeHNEe X Pa3BUTUS 1
COBEpPLUEHCTBOBAHMNA Aal0OT HAM BO3MOXKHOCTb NpeanosiaraTb, YTO B CKOPOM BPEMEHMU
6yayT co3faHbl Takne s13blKM MPOrpaMMUPOBaHUNS, O KOTOPbIX CeNYac Ye0BEe4YeCTBO He
MOXEeT 1 MeyTaTb.
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