Copnep>xaHue:

BBEOEHWE

Ha cerogHsAWHMA oeHb, N Ha BOCTUTHYTOM 3Tane 0CBOEHMWS KOMIMbIOTEPHbLIX U
NHPOPMALMOHHbLIX TEXHOJIOMUIA, 04EHb CJI0OXKHO BOOOPa3nTb MO-HACTOALEMY
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. Knaccucpukaumsa sa3blKoB

1.1 ba3soBana uepapxusa A3blKOB

MporpamMMmnpoBaHme Ha3biBAlOT NCKYCCTBOM CO34aHUA NPOrpaMMHbIX NPOAYKTOB
NoCpeaCcTBOM A3bIKOB MPOrpPaMMUPOBaAHUA[L]. A3bIKOM NPOrpaMMUPOBAHNSA B lAHHOM
cJZlydae cYMTaeTcsa 3HaKoBas CMCTeMa, NpefHa3HavYeHHas cneymanbHO A5 Co3haHus
nporpamm, KoTopble 6yayT NOHATHbI ANA UCMONHMUTENS. TakK KaK COBPEMEHHbIe
NporpamMMbl CO34aOTCS AJ1S KOMMbIOTEPOB M CMapPTHOHOB, TO U UCNOJHUTENEM
BbICTYMAIOT OHU XK€ - KOMMbIOTEPbI U CMAaPTHOHbI. 13bIKOM NPOrpPaMMUPOBAHMNSA
onpepensieTca Habop HEKOTOPLIX NPaBuJl, KOTOPbIE 3a4at0T CTPYKTYPY U
nocsiefoBaTeNIbHOCTb NMPOrpPaMMbl, @ Tak>XXe AeNCTBUS, BbIMOJIHAEMbIE NCMONHUTENEM
nofA ynpaBJieHMEM 3TO NPOrpamMmMbi[2].

CerofiHa U3BECTHO, YTO Ha4YMHas C MepPBOro sA3blka MNPOrPaMMUPOBAHUSA, CO3AAaHHOIO A
NepBO 3/IEKTPOHHO-BbIYNCINTENIbHOW MalUWHBI, y>xe 6biso n3obpeTteHo 6onee 2500
S13bIKOB NporpaMmMmnpoBaHus. Mpu 3ToM NnpuMeyaTesibHO, 4TO 3TO YUCJIO NPOAoJIKAET
PACTX C KaXKIbIM IHEM - MOSABJIAOTCSA HOBbIE 3aMNPOChl 00LECTBa U BPEMEHU, YTO
NOPOXXOAET U HOBbIE A3bIKWN MPOrpPaMMUPOBaHNS. VIHTEPEeCHO, YTO HEKOTOpPbIE A3bIKU
HACTOJIbKO YHWUKaJIbHbI, YTO UCMOJIb30BaTb UX MOTYT TOJ/IbLKO UX pa3paboTymnku. Ho
6osibllee YNCII0 COBPEMEHHbLIX A3bIKOB BCE-TaKN YHUBEPCAJIbHbI U TOTOBbI C/TY)XUTb
nobomMy rpaMoTHOMY cneunanncTy. Kak npaBusio, B apCeHane COBPEMEHHOI0
NpotecCcnoHaIbHOro NPOrpPaMMmNCTa HaxoAUTCSA HECKOJIbKO A3bIKOB NPOrpamMMmnpoBaHuns,
C KOTOPbIMU OH MOXXeT cBO6OAHO paboTaThb.

Camon 6a30Bon Knaccmmkaymen a3blkoB NPOrpPamMmMUPOBaAHNA U TUMEPTEKCTOBOMN
pa3sMeTKN ABMSETCA Knaccudunkaumsa no ypoBHam. M cornacHo gaHHoOW Knaccnumkaymm
BbIAENIAT SA3bIKM MPOrpaMMmMPOBaHNSA HN3KOIMO YPOBHS U BLICOKOIO YPOBHSI.

A3bIKM MPOrPaMMUPOBAHNA HU3KOI0 YPOBHS

S13bIKM NPOrPaMMMNPOBAHNS HU3KOIO YPOBHS - NMepBble U3 A3blIKOB MPOrpaMMMPOBaHUS, 1
OHW HaYasn NOSABNATBLCS BMeCcTe C HeobxoammMocTbio 6oniee onepaTUBHOINO M HarNA4HOroO
NPOrpaMMMPOBAHNS BbIYNCINTENbHbLIX MalUWH - TaKne A3blKWN MO3BOJINIIN OCYLLLECTBAATb
nporpaMMmMpoBaHne NMOHATHO AN nosb3oBaTens. OGHOBPEMEHHO C MePBbIMU A3bIKaMU
NporpaMMmMpPOBaHNA MOSIBUIINCE N CNEeLNaIN3MPOBaHHbIE NPOrpaMMbl, MO3BONAOLLNE
npeobpa3oBbiBaTb MalUMHHbIE KOMaHAbl B ABOUYHbINA KOA, - TakK Ha3blBaeMble



TPaHCNATOPLI.
TpaHCNATOpbl AENATCA Ha:

e KOMMNUAATOPbI - NpeBpaLLalT TEKCT NPOrpamMMbl B MAaLLUUHHBIA KO, KOTOPbIA MOXXHO
COXPaHUTb 1 3aTeM UCMONb30BaTb y)Xe 6be3 komnunaTopa (MpMmMepoMm ABAAITCA
NcnosiHaeMble hanibl C paClUMPEHNEM *, exe).

e NHTEprpeTaTopbl - MPEeBpaLLAOT YaCcTb NPOrpaMmMbl B MalUVMHHbBIN KO, BbINOJHAIOT
N nocJsie 3TOro rnepexonsaT K cnefytouwen 4yacTu. MNMpu 3ToM Kaxkabln pas npu
BbIMOJIHEHUM NMPOrpaMMbl UCMNOJSIb3YEeTCA MHTepnpeTaTop[3l.

OaunH 13 Hanbosnee NokasaTesibHbIX MPUMEPOB A3blka MPOrPaMMUPOBAHNA HU3KOIO
YPOBHS - s13blk acceMbnep. OH, KakK 1 BCe A3blKW HU3KOI0 YPOBHS, OPUEHTUPOBAH Ha
paboTy Ha onpeaeneHHOM TuUMNe NpoLLeccopa, B CBA3M C YEM HE SIBJISIETCS
yHUBepcasibHbIM. [py 3TOM A5 afganTauum nporpaMmbl, HanncaHHOW Ha accembrepe,
Ha Opyryto nnatgopmy, NpuaeTcs nepenncatb ee npakTndeckn B 100%-om obbeme.

OnpepenieHHbIe pa3inynsa NMeETCA U B CMHTaKCUce nporpamMm nop pasHbole
KoMnunaTopsbl. MpaBaa, LeHTpasbHbIe NMpoueccopsbl asas KoMnboTepoB gupm AMD u Intel
MPakKTNYeCKN COBMECTUMbI N OT/INYAOTCA JINLLb HEKOTOPbLIMU Cneunpnyecknummn
KOMaH4aMun. A BOT cneunann3npoBaHHbIe NMpoueccopbl Aaa Apyrux yCTpoucTs,
HanpuMmep, BUAeOKapT, TesiepOHOB CoAepXaT CyLWeCTBEHHbIEe pa3indunsal4].

OCHOBHbIM IOCTOMHCTBOM A3bIKOB HU3KOIO YPOBHS SIBJIAETCA BO3SMOXHOCTb UX
NCNOIb30BaHUA AN CO34aHNA 3PPEKTUBHbIX, ONMEPaTUBHbLIX U AOCTATOYHO KOMMNAKTHbIX
nporpamm, Tak Kak, 61aronapsi CaMmo TEXHONOM MU A3bIKOB HU3KOr0 YPOBHS,
NpPorpamMmMuncT obpalllaeTcs HanNpPAMY KO BCEM BO3MOXXHOCTAM MpoLeccopa.

anI 3TOM A3bIKN HN3KOIo YPOBHHA obnapatoT 1n onpepneneHHbiIMMN HeOJOCTaTKaMU, B
HYaCTHOCTW, TaKNMUN KaK:

e NPOrpamMMunCT, paboTalowmnin C A3blkaMn HU3KOIr0 YPOBHS, A0J1>KEH ObiTb BbICOKOW
KBanupunkaumm, XopoLo NOHNMaTb YCTPONCTBO MUKPOMNPOLLECCOPHON CUCTEMBI, ANSA
KOTOPOW CcOo3haeTcsa nporpaMmMa. Tak, ecav nporpaMmma Co3faeTcs AN KOMMNbTepa,
HY>XHO 3HaTb YCTPOWCTBO KOMMNblOTEpPa N, 0COBEHHO, YCTPONUCTBO U 0COBEHHOCTH
paboTbl ero npoueccopa.

e pe3ysbTUpYylOLLas NporpaMmma He MoXXeT bbITb NepeHeceHa Ha KOMMbloTep naun
YCTPOUCTBO C APYruM TUMOM rnpoueccopa.

e 3HaYUTENbHOE BpeMs pa3paboTkn 60NbLUNX U CNOXKHbLIX MPOrpaMM.



A3bIKN HU3KOIr0 YPOBHSA, KakK NpaBuo, NCMOb3YIOT A1 HanucaHusa Hebonbwmnx
CUCTEMHBbIX MPOorpamMmm, gpanBepoB yCTPOWUCTB, MOAYJ1IeN CTbIKOB C HECTaHOAapPTHbIM
obopyanoBaHmnem, NporpaMMmnMpoBaHme CneLmnann3npoBaHHbIX MUKPOMNPOLLECCOPOB, Koraa
Ba>KHENLWNMUN TpeboBaHMAMU ABAAIOTCA KOMMNAKTHOCTb, ObiICTpooencTeme u
BO3MOXXHOCTb NPAMOro A0CTyrna K annapaTHbIM pecypcam.

Accembnep - A3blK HN3KOIO YPOBHS, YTO LUMPOKO NMPUMEHSEeTCA A0 CUX NOP[5].

1.2 f13bIKM NporpaMMUpoOBaHUA BbICOKOIro YpOBHA

Mo>XHO CKa3aTb 6osiee NOHATHbLIMUK YesloBeKY, YeM KoMnbloTepy. OcobeHHOoCTH
KOHKPETHbIX KOMMbIOTEPHbIX aPXUTEKTYP B HUX HE YYUTbLIBAKOTCS, MO3TOMY CO3MaHHbIE
nporpamMmMbl SIerko NepeHoCcsTCs C KOMMbIOTEPA HAa KOMMbOTEP. B OCHOBHOM A0OCTaTO4YHO
NPOCTO NepPeKoOMNUANPOBAaTbL NPOrpaMMy Noj onpenesieHHY KOMMbIOTEPHYIO
APXUTEKTYPHYIO 1 ONepPaLIMOHHYO cucTeMy. PaspabaTbiBaTb NPOrpaMmmel Ha Takux
S13blKax ropa3Ao NnpoLue 1 ownbok AonycKaeTcs MeHblle. 3HAa4YMTeNbHO COKpallaeTcs
BpeMsi pa3paboTku nporpamMmmsbl, 4To 0CobeHHO Ba)xHO Npu paboTe Hag 6onblIMMUK
NPOrpaMMHbIMU MPOEKTAMU[6].

K s13bIKaM MporpaMMUPOBaHNSA BbICOKOI0 YPOBHSI OTHOCSTCS:

e ®opTpaH

e Kobon

e Aniron

e Pascal

e Java

A3blKN cemenctea C
Objective C
Smalltalk

Delphi

HenoCcTaTKOM 513bIKOB BbICOKOIO YPOBHS ABASETCA 60NbLUNIA pa3Mep NporpamMmm rno
CpaBHEHMIO C MPOrpamMmMaMm Ha A3blKe HU3KOro ypoBHS. [T03TOMY B OCHOBHOM $13bIKW
BbICOKOIO YPOBHS UCMOJIb3YOTCA A5 pa3paboTok nporpaMMHoro obecrnevyeHuns
KOMMbIOTEPOB N YCTPOMCTB, KOTOpPble MMetoT 6oblio 06beM NamMaTU. A pasHble
noaBuabl accembnepa NPUMEHSIOTCA OJ151 NPOrPaMMMUPOBaHMS APYrUX YCTPOWCTB, rae
KPUTUYHBLIM SIBASIETCS pa3Mep NMporpamMmmbl[7].



3a 60 ¢ iMwHUM neT pa3snTua 3BM 6bian paspaboTaHbl COTHU S3bIKOB
NMPOrpaMMmMpPoBaHnA, MHOMMe N3 KOTOPbLIX UCNOJIb3YITCA U cenyac (Hanpumep bencuk n
dopTpaH 6blIM BrepBble NMPUMEHEHbI Y)XKe B KoHue 1950-x rogoB), eXxerogHo
MOABNSAETCA HECKOJIbKO HOBbIX S13bIKOB MPOMBbILLIJIEHHOr0 NPUMEHEeHNs (He cYuTas
0eCATKOB 3KCNepuMeHTaslbHbIX).

Ana Toro 4Tobbl pa3zobpaTbCa B HUX, A3bIKM KNACCUPULMPYIOT MO BaXXHENLLNM
npU3HaKaMm:

e 3BOJIOLMOHHbBIM - MOKOJIEHUSA A3bIKOB;

e DYHKLMNOHA/IbHbLIM - MO HAa3HAYE€HUIO, NCMOJIHAEMbIM PYHKUMAM (onmncaTenbHble,
norn4yeckne, MaTeMaTu4eckume);

e YPOBHIO fi3blKa - TO €CTb YPOBHI0O 0606L1EHNSA B CZlIOBax-onepaTopax A3blKa
(HU3KOro, cpegHero, BbLICOKOro);

e 0061CTV NPUMEHEHMNSA - TO €CTb rae NPUMeHAeTCs A3blK (CUCTEMHbIE, CeTeBble,
BCTPOEHHbLIE 1 NpI8].

Bce Tunbl kKNnaccndurkaumin ecTecTBeHHbIM 06pa3oM nepeceKkaTCsl, FaPMOHUPYIOT
MeXXay coboir, 4TO Mbl YBUAUM NPU PACCMOTPEHUN 3TUX KAaCCUDUKALMA, YTO NMpn
NMOHUMAHUM 3TOro NO3BOJIUT JIErKO Pa30bpaThbCs B IOOOM HOBOM Si3bIKE - €ro
Ha3HA4YeHUN, BO3MOXKHOCTAX, TEXHMKE OCBOEHUS.

ba3oBas nepapxusa A3blkoB NPOrpaMMmMpPoOBaHNA ABASAETCA CUCTEMHO-MapaieNlbHON
nepapxmen, To eCTb NakeTa TECHO CBA3AHHbLIX MepapXni: 3TanoB NPorpaMMnUpoOBaHInS,
MOKOJIEHUN A3bIKOB MPOrPaMMMPOBAHNA N CaMNX A3bIKOB - MPOTOKO0B NnpeobpasoBaHus
CTPYKTYPHOW U aNroputMnu4eckon nHpopMmaynm: CTPyYKTYPHO-AECKPUNTUBHOIO
OMMCaHNS AaHHbIX N anropnTMma nx obpaboTku. No3TOMy BCe A3bIKM OENATCA Ha ABa
MONAPHbBIX TUNA: AECKPUNTUBHLIE (AeKNapaTUBHbIE) N afifOPUTMMNYECKMe (KOMaHaHbIE).
OAOHako, Tak Kak B /iloboM anropmtMe cyuectsyeT HeobXxoanMoCTb ONNCAHUA OAaHHbIX U
CTPYKTYP, a B 060N KOHCTPYKLMN - NOPALOK €€ COOPKN, TO peasibHble A3bIKN ABAAOTCA
YaCTUYHO OeKNapaTUBHLIMU, @ YaCTUYHO aIFOPUTMNYECKMMU, YHTO OTParKaeTcCH B
HaAN4YUKM onmcaTesibHOM N KOMaHAHOM (peuenTypHOn) YacTen nobon KOMNbIOTEPHOMN
NpOorpamMmmbI[9].

PaccMoOTpeHMe NakeTa napansiefibHbIX NePapXnii i3bIKOB NPOrpaMMMPOBaHMS
LenecoobpasHo Ha4YMHaTb C MEPAPXUKN 3TAMNOB MPOrPaMMUPOBAHUS.

ST1an 1.



NocTaHOBKa 3a4a4y NPOrpamMMMUPOBaHMS - BKJKOYAET (hopManm3aumio Lenm
nporpaMMmMpoBaHNs, 4acToO KOJIMYEeCTBEHHO-MaTeEMaTUYEeCKY0, HO BCcerga -
hopManbHO-TOrMYeCKyo, MO3BOJIAIOLLYIO OCYLLLECTBUTb BCE NOCAeaAyoLMe 3Tanbl U
[OCTNYb MOCTaB/IEHHOW L& NPOrpaMMMpPoOBaHNS NOCEe BbIMOJIHEHNS €ro 3Tamnos.

STan 2.

AnropuTMmsaumsa - BKJOYaeT NOCTpoeHne 6/10K-CxeMbl afiroputMa, To ecTb
nocnenoBaTeNbHbIX Waros 06paboTKM AaHHbIX U CTPYKTYPbl CaMUX AaHHbIX Ana paboThbl
NnporpamMmsi.

STan 3.

«KogupoBaHue» - (0T aM. TpagULUMOHHOIO C/idHra «coding») - HaNUCaHMe TeKkcTa
nporpamMmmbl Ha 6a30BOM TEKCTOBOM SA3blKe NPOrpaMMUPOBaHNS, KOTOPbIA MOXXeET BbITb
MOHATEH TPAHCNATOPY - Nporpamme, npeobpasyowen TeKCT B BMHapHbIN KOA.

ST1an 4.

TpaHcnsAuns - nepeso NPorpamMMbl B BUHAPHbLIN «06BbEKTHLIA» KOA, NPON3BOANMAS
TpaHCSTopoM 6e3 yYacTus YesnloBeKa, He cYuTast mpouecca oT/aaKu.

ST1an 5.

Cbopka ncnosiHaeMoro Moayasa nporpamMmmsl - npeacrtassfeT cobon aBToOMaTUYECKYIO
CTbIKOBKY BCeX 06BbEKTHbIX Moayien, HeobXxoaAnMbIX Ansa nonyvyeHns paboTawoLen
nporpamMmbl - NocsiefoBaTesIbHOCTU KOMaH npoueccopa KoMnbloTepa, Ha KOTOPOM
BbIMOJIHAETCA 3a4yMaHHbIA aJiIrOPUTM B BUAEe OBOVMYHOIr0 Kofa, MOHATHOr 0O rnpoLueccopy
[10].

MepBbI 3Tan NPorpamMMmMpoBaHns - 3To Hanbosee obWKnA, BbICLLNI NepapXnYeCcKni
YpPOBEHb Npouecca NPOrpamMmMmUpoBaHmns, a NATbIN - BbIMOJHAEMbIN aBTOMaTUYECKN
KOMMbIOTEPOM - HU3LWWNA. 30eCb K METY 3aMeTUTb, YTO OTHOLIEHNE MPOrpaMMnNCTOB K
3TUM 3Tanam cpasy onpenenseT n nepapxmyeckoe NosoXKeHne NnporpamMmMmucTa.
Camoyuku, niobutenu, ppunaHcepbl HacTo NMPONYCKalT 2 NepBbiX 3Tana
NPorpaMMmMpPOBaHNSA, YTO YaCTO NpeBpaLlaeT UX TPYL B «MapTbIWKUH» - NporpamMma
nnbo He paboTaeT, MMBO BLIMOMHAET HE TO, 4TO XOTesN NMPOrpaMMnUCT. paMOTHbIe
TEXHUKN-NPOrpaMMUCTbl (YPOBEHb KoJlsledx)Xa) 0Obl4HO Ha4YMHAT CO BTOPOro 3Tana, Tak
KaK NepBbIf - MOCTaHOBKY 3a4a4yn UM faeT pyKoBOAUTENb NpoeKTa. lNepevyncneHHole
3Tanbl NPOrpaMMmMPOBaHNA B TOYHOCTU COOTBETCTBYIOT NMOKOJIEHNAM A3bIKOB (generation
of languages, GL) - nepapxmu KoOMnblOTEPHbIX A3bIKOB, TOJIbKO B 06paTHOM nopsaake[il].



1.3. NokoneHua A3bIKOB NPOorpaMMuUpoBaHuna

B nctopum a3blkoB NPOrpaMMnUPOBaHNSA MPUHATO BblAENATb HECKOJIbKO MOKOJIEHUA.
PaccMoOTpuM nx nocsieaoBaTesibHO

MokoneHwne 1GL.

[aHHOE MoKoJIeHNEe XapaKTepm3yeTCcs UCNOJIb30BaHNEM MALLUUHHbLIX 93bIKOB HU3KOI0
YPOBHS, npeacTaBasaowmx cobom Habop komaHa B ABOUYHOM Koge. [laHHble KOMaHbl
npoLeccop BbINOJIHAET HEMNOCPEACTBEHHO, eCiM KoOMaHAbl 6blsIn BBeAEHbI B NaMATb nbo
B AJ1Y npoueccopa. KOHKpeTHbLIMN NpuMepaMmn A3blKOB aHHOI0 NOKOJIEHUA ABNAIOTCA
A3blK Npoueccopa IBM-PC, a3blk ARM-npoueccopa v ap.

MokoneHwne 2GL.

K nokoneHunto 2GL oTHocaTca accembnepsbl, aBTOKOAbl, CACTEMHbIE S3bIKU, A3bIKUN
cpefHero ypoBHS - TEKCTOBbIE A3blKW, MOHATHbIE YeJIOBEeKY 1 O4HO3HA4YHO nepesognMble
(TpaHCcAMpyeMblie) B A3blKN HU3KOIO YPOBHS, TO €CTb MallUHHbIA ABOUYHbLIA KOA.
MporpammmpoBaHmne Ha 2GL Ha nopsAaoK nponssoanTesnbHee, 4eM Ha 1GL, Tak Kak 6onee
yaoobHbl ANg YenoBevyeckoro socnpuaTusa[izl. Npumepsl: Makpoccembnep, C, PL/1.

MokoneHwne 3GL.

Ha4ynHasa ¢ 4aHHOro NOKOJIEHNS Yesl0BE4YECTBO 3HAKOMUTCA C A3blKaMU BbICOKOI0 YPOBHS
- TEKCTOBbLIMU A3blKaMW, KOTOPbIE ONMUPAKTCHA Ha YenoBeYeckme A3blKN (B HaCTHOCTU - Ha
YNPOLWEHHbIN aHMTMNCKUW A3bIK). A3bIKM JAHHOIO MOKOJIEHUSA MO3BOIAIOT CTPOUTb
CTPYKTYpYy NporpamMmmbl B hopMe, KOTopasa NpuBbli4HA 1 yAoOHa YenoBeyYyeCcKoMy rnasy u
pa3yMy, HanpuMmep, K KOHCMEeKTY Win cTeHorpamMmme. Ba>XHO OTMeTUTb, 4TO gaHHoe
MOKOJIEHNE OT/INYAETCS 3HAYUTENIbHBIM CKAa4KOM NPON3BOANTENILHOCTH
nporpamMMmpyemMbiX NPOOYKTOB, Tak Kak NporpaMMuUcCT Tenepb paboTaeT bonee
KOM(OPTHO. MNMpnMepbl A3bIKOB LAHHOM0 NMOKOJIEHUS MHOIMOYUC/IEHHbI, B YaCTHOCTU -
bencuk, hopTtpaH, PHP n npakTnyeckn Bce ceTesbie A3bIKU.

MokoneHne 4GL.

K AaHHOMY MOKOJIEHUO OTHOCATCS S13blKM BU3YasibHOFO NMPOrPaMMUPOBAHNSA, B KOTOPbIX
NnpUMeHsTCA BJI0K-CXeMbl, KOTOPbIE, B CBOIO 04epeb, MpeaoCTaBASOT BO3MOXKHOCTb
oTobpa’keHns aAropuTMOB B MPOrPaMMHbIX MpoeKTax. Takon Noaxos rno3sonsieT
3Ha4YUTENbHO 06NeryYnTb co3gaHne 1 aHaanm3 airopuTMOB. TakXXe Ba)KHO, YTO AaHHOoe



MOKOJIEHVEe 3Ha4YNTesIbHO NPou3BOaUTENIbHE., YeM npeabiayLiee, Tak Kak
nporpaMMmmpoBaHme CTaHOBUTCSA BCe NPUSATHEE M NMpuBbIYHEe /19 NporpaMmMuncTa.
MpuMmepamn o8 OaHHOMO NMOKOJIEHUA MOMYT BbICTYMNaTb TakMe CUCTEMbl Kak
RAD-cuctembl, CAD-nakeTbl, OLAP-cnctemsI[13].

MokoneHwne 5GL.

K NATOMY NOKOJIEHMIO OTHOCATCSH HOBeWLlMe NHTeJIJIeKTyallbHble A3bIKUK
MpPOrpaMMmMpPoBaHns, NO3BOJIAIOLLME BO3JIOXKUTb PYHKLUN anropuTMmn3aunm Ha
KoMMbloTep. 3a NPOrpamMMmNCTOM, B 3TO BPeMS, OCTAETCA TOJIbKO NOCTaHOBKA 3a4a4u
nporpamMmmmpoBaHuns. Ha cerogHAWHNN AeHb NPOrpaMMmMpPoOBaHME Ha A3blKe NATOro
NoKoJsieHNA aBnaeTca Hanbosnee NPON3BOAUTENbHBLIM, TaK KaK BKJIlOYaeT MUHMMalbHoe
BMeLlaTesIbCTBO YenoBeka. HarnagHble npumepsl 3blIKOB AAHHOIMO NMOKOJIEHUSA - 3TO
cuctema MatCAD n skcnepTHble CUCTEMBI.

3amMeTunM, 4TO yBesInYeHne Npon3BoANTENIbHOCTY TpyAa nporpamMmMuncTa obopavnsaeTcs
yBeJSIM4eHNEM Harpy3KnM Ha NpoLeccop U namaTb, TO €CTb KOMMbIOTEPHaa NporpamMma,
noJslydeHHas CcpeacTBaMUn KaXkAoro cnefytowero noKoaeHna nMeeT Ha NopsaoK
60/bLUYI0 AIMHY UCNOJIHAEMOr0 KOAa, @ 3Ha4YNT, Pacxoa BblYUCINTENbHBIX PECYPCOB U
NamMAaTN KOMNbIOTEPA, TO €CTb BbIMOJIHAETCA HAMHOIO MeAJIeHHEee Ha TOM »Xe CaMOM
KoMnbloTepe nnm Tpebyet HamHoro 6osee BbICTPOro Npoueccopa.

XOTS NOKOJIEHNS A3bIKOB, ECTECTBEHHO, CJIOXKNINCL UCTOPUYECKK, 3TO HE O3HAYaeT, 4YTo
paHHMe nokoneHns cebsa n3xkKnnm. OHM NPUMEHSAITCSH B CBOUX HULLIAX, Hanpumep, 4ns
MPOrpamMMmMpPoBaHNS NPOCTENLLNX YCTPONCTB, UMELWNX MUHUMYM NaMAaTKU, TUNa
DaHKOBCKMX KapT, MUKPOKOHTPOJ1JIEPOB BbITOBbLIX M MPOMbILLIEHHbLIX YCTPONCTB
MPUMEHNM TOJIbKO MalUMHHbBIN KO4, MO0 si3blkaM BbICOKUX YPOBHEN TaM «He
pa3BepHyTbCA». B cMCTEMHOM NMporpamMMmMpoBaHUN Hanay4dLlne pesybTaThbl 4A0T A3bIKN
2GL, nbo B 3Ton chepe Ba>KHa CKOPOCTb BbIMOJIHEHMNA U KOMMAKTHOCTb Koaa. Ong
06paboTKKM TEKCTa N CeTeBbIX 3a4a4 ONTUMaJIbHbIMU ABAAIOTCA A3blkK 3GL[14].

HenocpencTBeHHO CBA3aHHOM C nepapxuen NnoKoJIeHNN A3blIKOB ABNSETCA TakK
Ha3biBaeMada «CTaHgapTHasa mogenb OSl», onucbiBatowas 7 ypoBHEN nepapxmn
NMPOTOKOJ10B (A3bIKOB) ceTeBoro obMeHa nHpopMaLmen, pacCMOTPEHHas HUXe.

CeTeBasa mogenb OSI (aHrn. open systems interconnection basic reference model -
6a3oBas 3TaJIOHHasa Mo4eNb B3aUMOLENCTBUS OTKPbITbIX CUCTEM, COKp. DMBOC; 1978
rof) - cetesass Moaesb cTeka ceTeBbix NpoTokosnos OSI/ISO (FTOCT P MCO/M3IK
7498-1-99)[15].



B nutepaType Hanbonee 4acTo NMPUHATO Ha4YMHATb onncaHme yposHen mogenun OSI ¢
7-ro YpOBHS, Ha3blBAaeMOro NpukKJagHbIM, Ha KOTOPOM MOJIb30BaTeIbCKUE NPUNOXKEHNSA
obpawatoTcsa K ceTn. Mogenb OSI 3akaH4YMBaeTCa 1-M ypoBHEM - PU3NYECKNM, Ha
KOTOPOM ornpefeneHbl CTaHOapThl, NpeabsaBiseMble HE3aBUCUMbIMU NPOU3BOAUTENSAMN K
cpefaM nepepaydun OaHHbIX:

e TUN NepeparLwen cpenbl (MegHbIN Kabenb, ONTOBOJIOKHO, pagnosup v ap.),
e TUMN MOAYNALUN CUTHANA,
e CUMHaJIbHbIE YPOBHU JIOTNYECKNX OUCKPETHLIX COCTOAHUN (HYNA N e AVHNLbI).

Jliobon npoTokon moaenn OSI aosKeH B3anMoaencTBoBaTh MO0 C MPOTOKOaMuM CBOEro
YPOBHSA, MO0 C NPOTOKOAaMUN Ha eAUHNLY BbilLE U/NAN HUXKE CBOEro YPOBHS.
B3anmMoaencTBma C NpoTOKOSIaMu CBOEro YPOBHSA Ha3bIBaOTCA FOPU30OHTAsIbHbIMU, @ C
YPOBHSAMU Ha e4UHNLY BbilLe UIN HUXKE - BEPTUKabHbIMU. J1lobon NpoToKo Moaenun
OSI MOXeT BbIMOJIHATL TOJIbKO DYHKLIMW CBOEro YPOBHSA N HE MOXKET BbIMOJIHATb
PYHKLUNA OPYroro YpoOBHS, YTO He BbIMOJIHAETCS B MPOTOKO/AaX aJibTEPHATUBHbIX
Moaeneun[is].

Ka>kgoMy YPOBHIO C HEKOTOPOW A0J1eN YCJIOBHOCTM COOTBETCTBYET CBOW OonepaH -
NOTNYECKN HeAENIMMbIN 31IEMEHT AaHHbIX, KOTOPbIM Ha OTAE/IbHOM YPOBHE MOXXHO
onepupoBaTb B paMKax MOAENN U UCMNOJIb3yEMbIX MPOTOKOJIOB: Ha (PU3NYECKOM YPOBHE
MenbYanwasa eanHuua - 6UT, Ha KaHaJIbHOM ypoBHe MHpopMauns obbeanHeHa B Kagpbl,
Ha CeTeBOM - B NaKeThbl (AaTarpamMmmsbl), Ha TPAHCMNOPTHOM - B CErMeHThbl. Jliobon
dbparMeHT OaHHbIX, NOrn4eckn obbeAUHEHHbLIX ONS nepeaayn - Kaap, nakeT,
JaTarpamMmma - cymtaeTtcsa coobuwieHmnem. MImeHHO coobuieHns B obiem Bnae SBas0TCA
onepaHOaMm CeaHCOBOro, NPeaCcTaBUTENbCKOro U MPUKIAAHOr0 YPOBHEN[17].

1.4. PDyHKUMOHANbHaA Knaccudpukauusa A3bIKOB
nporpaMMupoBaHuUs

CyuwecTByloWmMe A3bIKN NPOrPaMMUPOBAHUS KITAaCCUPULNPYIOT NO YEeTbIPEM OCHOBHbIM
pYHKLMNOHaNbHbLIM rpynnam: npouenypHble, 06 bEKTHO-OPUEHTUPOBAHHbLIE,
pYHKLUNOHaNbHbIE U NOrnyeckmne. laaum KpaTKmMe onpenesieHns Ka)xaoro nogxona.

MpoueaypHOEe NporpaMMmnpoBaHme - Takoe NporpaMMnpoBaHne, Korga nporpamMma
oTAeneHa OT JaHHbIX U COCTOUT U3 MOCe0BaTENbHOCTN KOMaHa, obpabaThiBatoLmMx
JNaHHble. [laHHble KakK NPaBUI0 XPaHATCS B BUAE NepeMeHHbIX. Becb npouecc
BbIYMCNEHNSA CBOOAUTCS K U3MEHEHUIO NX COOEPXKMMOTO.



BbiMosiIHEHME NporpamMmbl CBOAUTCA K NOCAe00BaTE/IbHOMY BbIMOJIHEHNIO ONEPaTOPOB C
Lenbio npeobpasoBaHMa NCXOOHOMO COCTOAHUSA MaMATU, TO €CTb 3HAYEHUNN UCXOAHbIX
OAHHbIX, B 3aKJII0OYMTENIbHOE, TO €CTb B pe3y/ibTaTbl. TakuM o6pa3oM, C TOHKM 3peHMUs
nporpaMMmMcTa MMEKTCHA NMporpaMMa 1 nNamsaTb, MPUYEM NMepBas NnocaenoBaTeNbHO
obHoOBNSET coaep)xmmoe nocnegHen.

MpouenypHbIA A3blK MPOrPaMMUPOBaAHUS NMPEenoCTaBSeT BO3MOXKHOCTb NPOrpamMMuncTy
onpenensiTb KaXAbli LWIar B npouecce peweHns 3agadyn. OcobeHHOCTb TakKNX sI3bIKOB
NnporpaMMmMpoBaHNA COCTOMUT B TOM, 4TO 3ada4yn pa3buBatloTCs Ha Warn U peLllarTcs war
3a warom. Micnonb3ysa npoueanypHbIn A3blK, MPOrPaMMUCT onpenensieT A3blKOBble
KOHCTPYKUWN A5 BbINOJIHEHNA NOC/eA0BaTe/IbHOCTU aJIfOPUTMUYECKMX LIAroB[18].

[eknapaTuBHbIE A3bIKN NPOrPaMMMUPOBAHNSA - 3TO A3blKM 06 BABAEHNI N NOCTPOEHUS
CTPYKTYpP. K HUM OTHOCATCA PYHKLMOHAJIbHbIE N JIOTUYEeCKne A3blKU
nporpamMMmpoBaHna. B aTUX A3blkaxX He MPOU3BOANTCA arOPUTMNYECKUX OENCTBUN
SIBHO, TO €CTb aJIFOPUTM He 3ajaeTcsd NPrpaMMmMCcToM, a CTPOUTCA camoun nporpaMmmon. B
OeKapaTUBHbIX A3blkax 3a4aeTCs, NPONU3BOANTCA NOCTPOEHNE KAaKON-TNB0 CTPYKTYpbI
NN CUCTEMBI, TO €CTb AeKapupyroTca (06baBAAIOTCA) Kakme-TO CBOMCTBA
co34aBaeMoro obbekTa. TN A3bIKN NOJYHUIN WNPOKOE NMPUMEHEHME B CUCTEMAX
aBTOMaTu3MpoBaHHOro npoektTmposaHua (CAlP), B Tak Ha3biBaeMbix CAD-nakeTax, B
MOLENIMPOBHUN, CUCTEMAX UCKKYCCTBEHHOI0 MHTeJ/IIeKTa.

®yHKLUMOHaNbHOE NPOorpaMMnUpoBaHmne - 3To crocob cocTaBsieHMs MPOrpamMmM, B KOTOPbIX
€AVNHCTBEHHbIM IENCTBMEM ABNAETCS BbI30B (pYHKUMN. B hyHKLNOHANIbBHOM
NpPOrpaMMmMpPOBAHNN HE UCMOJIb3YeTCs NaMSATb, KAK MECTO ANA XPaHEHUs AaHHbIX, a,
cnefoBaTesibHO, HE UCMOJb3YITCSA NPOMEXYTOYHbIE NepeMeHHbIe, onepaTopsbl
NPUCBAVBAHUA U UMKIbI. K/lOYEBbIM NOHATUEM B (PYHKLMOHAJIbHbIX SI3blKaxX ABJIAETCS
Bblpa)keHue. MporpamMmma, HanncaHHas Ha PYHKLUMOHANIbHOM A3blKe, NpeacTaBnseT
coboin nocnenoBaTeNbHOCTb ONNUCAHUS PYHKLNIA N BbiPpaXKeHUN. BeliparkeHne
BblYMCNAETCA CBEAEHNEM CJIOXKHOIO K MPOCTOMY. Bce Bbipa)keHuns 3anncbiBaloTCa B BUAE
CMNWCKOB.

MNepBbIM A3bIKOM CTan A3bIK JIncn co3gaH B 1959r. 3T0T 4A3bIK no3sosiseT obpabaTbiBaTh
bonbwme ob6beMbl TEKCTOBOW MHMOPMaUnn. JlIormyeckoe nporpamMMmnpoBaHme- 3To
nporpamMmMmpoBaHme B TepMuHax siornkn. B 1973 rogy 6bia1 co34aH A3blK MICKYCCTBEHHOIO
nHTennekTa Mponor. MNporpamMmma Ha A3bike [Mposior CTPOUTCA U3 NOCNefoBaTe/IbHOCTU
(hbakKTOB 1 NpaBuJ, 3aTeM GopMyIMpyeTCsa yTBepXAeHne, KoTopoe ponor nelTaeTcs
[0Ka3aTb C MOMOLLbIO NMpaBui. A3bIK CaM ULLET peLlleHmne C NoOMOLLbI0 MeToL0B NouckKa v
COMNOCTaBJIeHNS, KOTOPble B HEM 3aJ10XKeHbI. Jlorn4yeckmne nporpamMmbl He OTJINYaOTCA



BbICOKUM ObICTPOAENCTBMEM, TaK KaK NPOLLECC NX BbIMNOJIHEHMNS CBOAUTCSA K MOCTPOEHUIO
NPsSMbIX U 0BpaTHbIX LLernoYeKk paccyXAeHnn pa3Hoobpa3HbIMKM MeTogaMn NONCKa[19].

Ob6BEKTHO-OPNEHTUPOBAHHOE NPOrPaMMMUPOBaHME - B 3TUX SA3blKax NepeMeHHble U
PYHKLMKM FPYNMNPYIOTCA B TaK Ha3blBaeMble KNacchl (lwabnoHbl). bnarogapsa aTomy
nocturaeTtcsa 6onee BbICOKMA YPOBEHb CTPYKTYpu3auum nporpammbl. O6beKThl,
NOPOXXOEHHbIE OT KJ1IACCOB BbI3bIBAOT MeTOAbl (PYHKLUMM UK npouenypbl) opyr gpyra u
MEHSAIT TaknM obpa3oM COCToAHME CBONCTB (MepeMeHHbIX). C
dopmManbHO-MaTeMaTUYECKON CTOPOHbI 0O BEKTHO OPUEHTUPOBAHHbLIN CNOCOD HanNucaHUS
nporpamMm 6asnpyeTcs Ha nNpouenypHON Mogenn nNpPorpaMMmMpoBaHns, HO C
cogep»xatesibHon cTopoHbl OOM 6a3upyeTcs He Ha (byHKUMN, a Ha 00beKTe, Kak
LLeNIOCTHOW cucTemMe, MMELLEN CTaHOAAPTHbLIN aBTOMAaTUYECKNIN MEXO0OBEKTHbIN
NHTEepgenc.

Knto4yesble 4epTbl OOl XOpoLLO N3BECTHbI:

1. MepBa#sa - UHKanNcynaunsa - 3To onpenesieHne KJ1accoB - MNoJib30BaTeIbCKUX TUMOB
[aHHbIX, 00beANHSALWNX CBOE COAepXNUMOE B e AVHbIA TUM N peasin3yroLmx
HeKoTopble onepaunnm nin MetToabl Hag HUM. Knaccbl 06bIYHO ABNAIOTCA OCHOBOM
MOAYJIbHOCTW, MHKaNCynaumm n abctpakumm gaHHbliX B a3blkax OOI.

2. BTopas knto4eBas 4yepTa, - HacsiegoBaHue - cnocob onpeneneHnsa HOBOro TunMa,
KOorga HOBbIA TUM HacnenyeT 3/IeMeHTbl (CBOMCTBa N MeTOoAbl) CyLeCTBYOLEro,
MOANDULNPYS UK paclLInpas ux. TO CNOocobCTBYeT BbipaXkeHUo cneumnanmsaumm n
reHepanmsaunm.

3. TpeTbs 4YepTa, N3BECTHaAA Kak nomMopdunsM, no3sonseT eanHoobpasHoO CCbllaTbCA
Ha 06BbEeKTbI pa3INYHbIX KNaccoB (0ObIYHO BHYTPU HEKOTOPOW nepapxmm). 3To
nenaet knaccol ewé ynobHee n obnervyaeTt paclumpeHue v NnogaepPXKY MPorpamm,
OCHOBAHHbIX Ha HUX[20].

NWHKancynauma, HacneposaHue n NoaMMopdnsm - pyHaamMeHTalbHble CBOUCTBA,
KOTOpPbIMU Jo/mxeH obnafgaTh A3blK, NpeTeHAYLWMN Ha3blBaTbCA
06BEKTHO-OPMEHTUPOBAHHBLIM (A3bIKN, HE NMEeLWMe HacnenoBaHUA n noanMmopgunsmMa, Ho
nMerume ToNbKo Knacchbl, 06bIYHO Ha3bIBAOTCS OCHOBAHHbLIMU Ha Kaccax). Pa3nnyHble
OO £43bIKM UCMOJIb3YIOT COBEPLUEHHO pa3Hble noaxoabl. Mbl MoXxeM pasnmyaTtb OO A3bIKK,
CpaBHMBas MexaHWU3M KOHTPOJIA TUMNOB, CNOCOBHOCTb NOAAEPKMBATL Pa3/INYHbIE
NporpaMMHbIe MOAENN U TO, Kakne 06beKTHbIE MOAENIN OHU NoOOEPKUBAIOT.

CeTeBble A3bIKU - A3bIKU, npegHa3Ha4d4eHHble O0J19 opraHn3aunn B3aMMOL4eNnCcTBuUS
yOaJiIieHHbIX KOMMNbOTEPOB B MUHTEHCUBHOM NMHTEPaAKTUBHOM peXxnme, a nod3ToMy OHUN



MOCTPOEHbI Ha MPUHLUMNAX MHTepnpeTaunun, To eCTb NOCTPOYHON, UHTEPAKTUBHOWN
06paboTKM CTPOK MPOrpaMMHOro Koaa, ONMCbIBAlOLLEro HEKOTOPbLIN CUeHapun (CKpunT)
CeTEeBOro B3anMo4encTBUA KOMMNbIOTEPOB, MO3TOMY YaCTO OHW Ha3blBAKOTCH
CKPUMTOBbLIMU AA3bIKaMW, XOTS CKPUMNTOBbIE A3blKK He 06A3aTesIbHO ABMAKTCSA CETEBLIMU,
K NpuUMepy, NakeTHble KOMaHOHbIe A3blKMN Pa3/IM4HbIX ONepauUnoHHbIX cpea.

MporpamMma nam Npouecc, MHULUMpyWwme yCTaHOBIEHNE CBS3U, Ha3bliBalOTCA
KJINEHTCKNM MPOLLECCOM, a NporpaMmma, oXXmaarouwasa MHMUnaunm cBA3un, Ha3biBaeTcs
cepBepHbIM NpoLeccoM. KIIMeHTCKUI 1 cepBepHbIN Npouecckl BMecTe obpasyloT
pacnpeneneHHyo cuctemy. CBA3b MeXAy KJINEHTCKUM U CeEpPBEPHbIM NpoLeccamMmm MOXXeT
ObITb NN Ha OCHOBEe coeAuHeHUN (Kak HanpuMep, TCP-NpOTOKO, yCTaHaBAMBaOLW NN
BUPTYyaJsibHOE coeguHEeHne nnu ceccuio), nnn 6es coeanHeHnn (Ha oCHoBe
UDP-paTarpamm)[21].

MaLUMHHO - OPUEHTUPOBAHHbIE SI3bIKN

MaLIVHHO - OPUEHTUPOBAHHbIE A3bIKWN - 3TO S13blKK, HabOpPbl ONEPaTOPOB U
n3o06pasunTesibHble CPenCcTBa KOTOPbIX CYLLECTBEHHO 3aBUCAT OT ocobeHHocTen 2BM
(BHYTpPEHHEro f3blKa, CTPYKTYPbl NAMATU U T.4.). MalLNHHO -OPUEHTUPOBAHHbIE A3bIKU
NO3BOJISIOT NCMOJ/Ib30BaTh BCE BO3MOXXHOCTU U 0COBEHHOCTN MaLLINHHO - 3aBUCUMBbIX
A3bIKOB:

e BbICOKOE Ka4yeCTBO CcO3[aBaeMbIX NporpaMm (KOMMaKTHOCTb N CKOPOCTb
BbINOJIHEHWSA);

e BO3MO>XHOCTb NCMNOJIb30BaHUA KOHKPETHbIX arnrnapaTHbIX Pecypcos;

e MpeackasyeMocTb 06BbEKTHOr0O KoAda U 3aKa3oB NaMATH;

e 1718 COCTaBNeHns 3ppeKTUBHbIX NporpamMm HeobXoAMMO 3HaTb CUCTEMY KOMaHA U
0cobeHHOCTN PyHKLUMOHNPOBAHNS AaHHON IBM;

e TPYOOEMKOCTb Mpouecca cocTaBsieHNs nporpamMm ( 0Co6eHHO Ha MaLIMHHbIX A3blKaX
n ACK), n10X0 3aLlMUEeHHOro oT nosBaeHns ownboxk;

e HM3Kas CKOPOCTb NMPOrpaMMmMpoBaHNS;

e HEBO3MOX>XHOCTb HEMOCpPenCTBEHHOr0 UCMOJIb30BaHUA NporpaMmMm, COCTaBJIEHHbIX Ha
3TUX A3blkax, Ha 9BM gpyrux Tnnos[22].

MaLIJI/IHHO—OpI/IeHTVIpOBaHHbIe A3bIKW MO CTENEHN aBTOMaTU4YE€CKOro rnporpamMmmMmmnpoBaHnA
noaopasnendroTcAa Ha Kj1aCcCbl.

MaLlWnHHbIN A3bIK



Kak y>xe yrnoMmHanocb B BBE4EHUWN, OTAEJIbHbIN KOMMbIOTEP MMEET CBOW onpeneneHHbIN
MallnHHbLIN A3bIK (Oanee M4), eMmy NpeanucCbIBatOT BbIMOJIHEHUE YKa3blBaeMbIX onepauunin
Hajg onpepesnsgeMbiMyU UMW onepaHaZamun, nostTomy M4 asnaetca kKoMmaHaHbIM. O4HaKo,
HekoTopble ceMencTea IBM (Hanpumep, EC 2BM, IBM-370 un gp.) nmeroT eguHbin MA ons
9BM pa3Hon mowHoCcTU. B koMaHae noboro n3 HMxX coobuaeTcs nHbopmMaums o
MEeCTOHaX0XAEeHUN ONepaHaoB U TUME BbINOJIHAEMON onepaunn.

B HOBbIX Moaensix 9BM HaMe4aeTcs TEHAEHUWS K MOBbILLUEHNIO BHYTPEHHUX S13bIKOB
MaLUMHHO - anmnapaTHbIM NMyTeM peasin3oBbiBaTb 60/1ee CNOXKHbIE KOMaHAbI,
npubnmxatowmecs no CBOUM MYHKLUMNOHANbHBIM OENCTBMUAM K ornepaTopam
ANFOPUTMUYECKUNX SI3bIKOB MPOrpaMMmMpPOBaHNS[23].

A3bikn CuMmBoM4Yeckoro KoguposaHus

A3bikn CnmBonunydeckoro KoagmnposaHusa (ganee ACK), Tak e, Kak U M4, asnsaioTcs
KOMaHOHbIMU. OQHaKOo KoAbl onepauun n agpeca B MalUMHHbIX KOMaHAaXx,
npeacTtasnsowme cobor nocnenoBaTeNbHOCTb ABOMYHBIX (BO BHYTPEHHEM KoAe) nau
BOCbMEPUYHbIX (HYAaCTO MCMOJIb3yeMbIX NPU HanncaHum nporpamm) undp, 8 ACK
3aMeHeHbl Ha CMMBOJIbI (MOEHTUPUKATOpPLI), PopMa HanNMcaHNa KOTOPbLIX MOMOraeT
MPOrpaMMUnUCTy Nlerye 3anoMmHaTb CMbICZIOBOE COAep KaHMe onepauunn. 3To
obecnevymBaeT CyLleCTBEHHOE YMEHbLUEeHNEe Y1ucsa ownboK npm coCTaBAEHUN NPOrpamMmM.

Ncnonb3oBaHMe CUMBOJIMYECKNX afpecoB - nepsbln war K cosgaHuto ACK. KomaHabl 9BM
BMECTO UCTUHHbIX ((hn3n4ecKmnx) agpecos cogep>xaT cMMBoOIM4YecKne agpeca. Mo
pe3ysibTaTaM COCTaBJIEHHOW NMporpaMmbl onpegenseTcsa TpebyemMoe KoM4eCcTBO a4eek
018 XpaHEHNA NCXOOHbIX MPOMEXYTO4YHbIX U pe3ynbTUPYILWNX 3HaYeHN. Ha3HavyeHne
afpecoB, BbINOJIHAEMOE OTAE/IbHO OT COCTaB/IEHMSA MPOrPaMMbl B CUMBOJINYECKMX
agpecax, MOXXeT NMpoBOAUTbLCA MeHee KBa/IMPULNPOBAHHBIM NPOrPaMMnUCTOM NN
crneuvanbHOM NMPOrpaMMon, YTO B 3HAYMUTENIbHON CcTeneHn obnervyaeT Tpya
nporpamMmMmcTal4].

ABTOKObI

EcTb TakXe A3blku, BKJOYaowme B cebsa Bce Bo3MoxxHocTu ACK, nocpencTBoMm
pacNpPeHHOro BBeAeHNA MaKpOKOMaH[ - OHM Ha3blBaOTCA ABTOKOAbI.

B pa3nMyHbIX NporpamMmMax BCTPeYaloTCs HEKOTOpPbIe AOCTAaTOYHO YacTo
NCMNOb3YyOLLNECs KOMaHOHble NoC/ief0BaTE/IbHOCTU, KOTOPbIE COOTBETCTBYIOT
onpeaeneHHbIM npouenypam rnpeobpasoBaHnsa MHpopMaunmn. IPdeKTMBHAA peannsaumns
Takux npouenyp obecnevynBaeTcss opopMIIEHNEM UX B BULAE CNELNANIbHbIX MAaKPOKOMaH



N BKJIIOYEHWEM MOCNeAHNX B SA3blK NPOrPaMMMUPOBAHUS, OOCTYMHbIA NPOrPaMMUCTY.
MaKpoKOMaHabl NepeBoAAaATCS B MalLUMHHbIE KOMAaHAbl ABYMS MNYyTSMU - PaCCTAaHOBKOM U
reHepupoBaHMeM. B MOCTaHOBOYHOM CUCTEME COAEP)KATCA «OCTOBbI» - CEPUN KOMaHA,
peannsywmx Tpebyemyo pyHKUNIO, 0603HAYEHHYIO MaKPOKOMaHa0n. MakpoKoOMaHabl
obecneymBatoT nepenady hakTUYECKMX NAapaMeTpoB, KOTOpPble B MpoLecce TpaHCAsLumn
BCTaABJISOTCA B «OCTOB» MPOrpaMmbl, NpeBpallas eé B peasibHy MalUWHHYIO NpPorpamMmy.

B cucteme c reHepaumnen MMeTCs crieumaibHble NporpaMmMmel, aHaansvpyowme
MaKpPOKOMaHpAy, KOTOpble OnpenensioT, KaKyt PYHKLUNIO He06X0OMMO BbIMOJIHUTbL U
dhopMupytoT HeobxoanmMyto NocsienoBaTeIbHOCTb KOMaHA, Ppeasn3ylowmx JaHHYI0
QPYHKUMIO.

Ob6e yKa3aHHbIX CUCTEMbI UCNOMb3YIOT TpaHcaaTopbl ¢ ACK n Habop MakpokoMaHg,
KOTOpble TakK)Xe ABNSAITCA onepaTopaMn aBToKoaa.

Pa3BuUTble aBTOKOAbI NONYyYUIN Ha3BaHne Accembnepbl. CEpBUCHbIE MPOrpaMMbl U Mp.,
KaK MpaBwJio, COCTaBJIeHbl Ha A3blkax Tuna Accembnep.

Makpoc

A3bIK, ABNASAOLWNNACA CPeACTBOM A1 3aMeHbl Noc1e[0BaTesIbHOCTU CMMBOJIOB
onuncbIiBalOWMX BbINOJIHEHNE TpebyeMbix encTenit 9BM Ha Bonee cxaTyro popmy -
Ha3blBaeTCca Makpoc (cpencTBO 3aMeHbl).

B ocCHOBHOM, Makpoc npefHa3HayeH A5 Toro, 4Tobbl COKPATUTL 3aMnCb MCXO4HOM
nporpamMmMbl. KOMMOHEHT NporpaMMHoro obecneveHuns, obecnevynsamoLmi
pYHKLMOHMPOBAHME MAaKPOCOB, HAa3blBAETCS MaKPOMpPOLLECCOPOM. Ha MakponpoLeccop
NoCTyrnaeT MaKpoonpeaensiowmin 1 NCXOAHbIN TEKCT. Peakumna MakpornpoLueccopa Ha
Bbl30B-BblJla4a BbIXOJHOIO TEKCTA.

MaKkpoC 0aMHaKOBO MOXeT paboTaTb, Kak C NMporpaMMamm, Tak U C 4aHHbIMU[25].
MaLUNHHO - HE3aBUCUMbIE A3bIKM

MalWmnHHO - He3aBUCKMbIE SA3bIKW - 3TO CPeACTBO ONMUCAaHUA aJirOPUTMOB peLleHns 3a4au
n nHpopMaumun, nognexawien obpabotke. OHM yaoOHbI B MICNO/Ib30BaHNM 1 LUMPOKOro
Kpyra nosib3oBaTtesien n He TpebyloT OT HUX 3HaHNA ocobeHHOCTEeN opraHmnsaynmn
dhyHKUMOHUPOBaHNA O9BM u BC[26].

NMonobHble A3bIKK NONYYNIM Ha3BaHME BbICOKOYPOBHEBbLIX S13bIKOB MPOrpaMMMpPOBaHUS.
MporpamMmbl, COCTaBNSIEMbIE HA TaKUX A3blKaX, NpeacTaBAslOT cobon



rnocsieoBaTeSIbHOCTM OMNepaTopoOB, CTPYKTYPUPOBAHHbIE COrJlIaCcHO rnpasuniam
paccMaTpuBaHUS A3blka(3aga4dun, cermeHTbl, 6710kM 1 T.4.). OnepaTopbl A3blKa
OMUCLIBAIOT OENCTBUSA, KOTOPbIe O0J/IXKHA BbINOJIHATL CUCTEMa Mocse TpaHCAaunm
nporpaMmmbl Ha M4.

T.0., KOMaHAHble MocnenoBaTeNbHOCTY (NpoLeaypbl, MOAMPOrpPaMMbl), HacTo
NCMNO/Ib3yeMble B MalUUHHbLIX NMPOrpaMmMax, npeacTaBJieHbl B BbICOKOYPOBHEBbLIX A3bIKax
oTAeNbHbIMK onepaTopamMu. MporpaMMnCT NOY4UST BOSMOXKHOCTb HE PacnucbiBaThb B
JeTansax Bbl4UC/INTESbHbIN NPOLIECC HA YPOBHE MALUMHHbLIX KOMaH/[, a COCPeaoTo4YNTHLCS
Ha OCHOBHbIX 0COBEHHOCTSAX anropmTMa.

Mpo61eMHO - OPUEHTUPOBAHHbIE A3bIKU

C pacwmpeHuem obnacten npMMeHeHUs BbIMUCINTENIbHON TEXHUKW BO3HUKIA
HeobXxoaAMMOCTb hopMann3oBaTb NpeacTaBsieHNne NOCTAaHOBKN N peLlleHmne HOBbIX
KnaccoB 3agay. Heobxoammo 66110 Co30aTh Takme A3blKU MPOrpaMMmNPOBaHNS, KOTOpPbIE,
NCNoNb3ysa B AaHHOW obnactn ob6o3HavYeHNa N TEPMUHOJIOT 0, NO3BONAN Bbl ONUCHLIBaTb
TpebyeMble anropnTMbl pelleHns A5 NoCTaBsIeHHbIX 3ajaYy, UMY cTann npobnemMHo -
OPUEHTUPOBAHHbLIE A3bIKWU. TN A3bIKWU, OPUEHTUPOBAHHbIE Ha peLleHne onpeneneHHbIX
npobnem, OO/HKHbI 0becne4ynTb NMporpaMMmncTa cpeacTsamMmm, NO3BONSAOLWLMMN KOPOTKO U
4eTKO (OPMYJSINPOBaTb 3aJady U NMosiy4aTb pe3ysbTaTbl B Tpebyemoun opme[27].

Mpob6eMHbIX 13bIKOB O4eHb MHOI0, HanpuMep:

e dopTpaH, ANron - A3blkK, CO3A4aHHbIE ONS PELEeHNa MaTeMaTNYEeCKNX 3a4ay;
e Simula, CnsHr - gng mogennpoBaHns;
e Jlncn, CHob6on - gns paboThbl CO CNUCOYHBLIMUN CTPYKTYpPaMMN.

06 3TuX A3blKax paccka3aHo Aanblue.
YHUBepcasibHble A3bIKK

YHuBepcasbHble A3blky BblI CO30aHbl 419 LUMPOKOro Kpyra 3aja4y: KOMMep4eckux,
Hay4YHbIX, MOAEeNMPoBaHNA N T.4. [epBbil yHUBEpPCasibHbIN A3blK Obl pa3paboTaH
upmon IBM, cTaswmnin B nocsiegoBaTesibHOCTU sA3bIKoB 1/1. BTOpoin no MoLwHOCTH
YHMBEpPCasibHbIA A3blK Ha3blBaeTcsa Anron-68. OH no3sosifeT paboTaTbk C CMMBOJ1aMU,
paspsagamMm, HncriamMum ¢ puKCMpoBaHHOM 1 niasatolwen 3anaton. MNn/l nmeeT pasBuTyto
CUCTeMy onepaTopoB ANg yrpaBraeHns opMmatamMu, Ans paboTbl C NONAMU MEPEMEHHON
OJIVHBI, C JaHHBbIMW OPraHU30BaHHbLIMU B CJIOXKHbIE CTPYKTYPbI, U ANa 3PPEKTUBHOIO
NCMOJIb30BaHUA KaHasioB CBA3U. fA3bIK yHYUTbIBAET BKJIIOYEHHbIE BO MHOIMMe MallUHbI



BO3MOX>XHOCTW MpepbIBaHNS N MMeeT COOTBETCTBYOLLIME onepaTopsl. [pegycMoTpeHa
BO3MO>XHOCTb MapasifieslbHOro BbiMNOJIHEHWE YHACTKOB MPOrpamMm.

MporpamMmmsl B [M1/1 KOMANANPYIOTCA C MOMOLLLIO aBTOMaTUYECKUX npouenyp. A3bik
ncnonb3lyeT MHorme ceoncTea ®opTtpaHa, Anrona, Kobona. OgHako oH JOoMyCcKaeT He
TOJIbKO ANHAMMNYeCKoe, HO 1 yrpaBsisemMoe U CTaTUCTUYeCKoe pacrnpenesieHnsa namMaTu
[28].

IlnanoroBble A3bIKU

MosAB/E€HME HOBbIX TEXHUYECKMX BO3MOXXKHOCTEN NOCTAaBWU/IO 3a4a4y nepen CUCTEMHbIMU
NPoOrpaMMmNcTaMun - co3aaThb NPOrpaMMHbIe cCpeacTBa, obecrneymBatoLe onepaTUBHoOeE
B3aMMoOeNCcTBMEe YenoBeka ¢ 9BM ux Ha3BaAu ANASIOrOBbIMU A3bIKaMMU.

97Tun paboThl BENUCL B ABYX HanpaBneHusax. Co3gaBasanchk cneymasbHblie yripaBasooLline
A3bIKN ona obecnevyeHns onepaTMBHONO BO3AENCTBUSA Ha NPOXOXXAEHME 3aa4, KOTOpble
COCTaBNANNCL Ha NtobbiX paHHee Hepa3paboTaHHbIX (HE ANANOroBbIX) A3blKax.
Pa3spabaTbiBaNMCb TakXXe S3blKM, KOTOPbLIE KpoMe Lesnien ynpasneHnsa obecneynsann 6ol
onucaHne aropuTMOB peLleHns 3aau.

HeobxoaommocTb obecnevyeHns onepaTMBHOrO B3aMMOLENCTBUSA C MOJIb30BaTENEM
notpeboBasia coxpaHeHUs B NaMATK DBM Konum ncxogHoOm NporpamMmmbl gake rnocse
noslyv4eHns o6 bEKTHOW NMPOrpaMmbl B MaLLUWMHHbLIX KogaxX. Npn BHECEHUN U3MEHEHW B
nporpamMmy C UCNoJib30BaHMEM OMANIOrOBOro A3blKa CMCTEeMa NPOrpaMMnUpPoOBaHNS C
MOMOLLbIO CRNeunanbHbiX Tabnunuy yCTaHaBAMBaAET B3aUMOCBA3b CTPYKTYP NCXOOHON N
06beKTHOM NMporpaMm. 3TO NO3BOJISET OCYLWECTBUTbL TpebyeMble peaakKUNOHHbIe
N3MEeHeHNs B 06 BbEKTHOW Nporpamme.

OaHnm n3 npmnMepoB ANaoroBbiX A3bIKOB ABJIAETCHA Bancuk.

Bancuk ncnonb3yet ob603HayveHNs NoAobHbie 06bIYHBIM MaTeEMAaTUYECKMM BblparkeHUSM.
MHormne onepaTtopbl ABASAIOTCHA YNPOLLEHHbIMX BapMaHTaMun onepaTopoB s3bika PopTpaH.
Mo3TOMY 3TOT SA3blK MO3BONSET pelaTbh A0CTAaTOYHO LWMPOKNIA KPYT 3a4ad[29].

HenpouenypHbie S3bIKU

HenpouenypHble A3bIKN COCTABAAT rpynny A3bIKOB, ONMUCbLIBAIOLLMX OpraHnu3aumnto
DaHHbIX, obpabaTbiBaeMbIX MO0 PUKCUPOBAHHBLIM asiropuTMamM (TabnmnyHble A3bIKU U
reHepaTopbl OTYETOB), U A3bIKOB CBA3M C ONepauUnOHHbIMU CUCTEMaMW.



M03BONSAS YETKO ONMUCbIBaTb Kak 3a4a4vy, Tak 1 HeobxoguMble A9 €€ pelleHns
ODencTBuns, Tabnumubl peweHnin gatoT BOSMOXXHOCTb B HarnsgHowm opme onpenenunTsb,
KaKne yCcnoBuUSA A0JKHbI ObITb BbIMOJIHEHBI MPeXAe 4eM NepexoamnTb K KakoMy-1nbo
nenctemio. OgHa Tabnnua peleHnn, onncbiBatoLlas HEKOTOPYH CUTYaUNIo, COOEPXUT
BCEe BO3MOXXHble BNIOK-CXeMbl peanm3aunin airopuTMoB 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
pa3paboTymKa-TexHosI0ra, NEPEHOCH CJIOXKHOCTM NpoLeaypPHON peanmn3aumnm Ha
CUCTEMHBIN YPOBEHb, YTO COKpaLLaeT TPYAOEMKOCTb U CPOKN pa3paboTku, yBenmyimeaeT
Hape»xXHocTb [10.

CTaHOBNEHNEe HenpoLeoypHOro NporpaMmMmnpoBaHns

Kak n3BecTHO, YenoBe4yeckoe MbllljieHe NOCTPOEHO NpeXXae BCero Ha accoumaumnax m
cBA3sX. ECTeCTBEHHOE MbILWJIEHNE HEMPOLEAYPHO - anropuTMbl TUNa «aenan pas, aenan
ABa» COCTaBJISAOTCA C TPYAOM NyHLWMMUN cneumanmcTamm, a BCEMU OCTasIbHbIMU
Bbly4MBalOTCS Han3yCcTb. BHe Nnpon3eBoacTBa NtoamM NO-BO3MOXKHOCTU N3beratnT eCcTKUxX
asirOpMTMOB (MoKa3aTesIbHO, YTO Aa)Ke B KJIaCCUYEeCKU-NpoLenypHOM KYJIMHAPHOM
npouecce xo3ankn He NbaT NCNOSIb30BaTb «CTPOrne» N3MEPEHMNS N aKTUBHO
BapbMPYIOT PeLenTypy, COXPaHssi CMbIC/IOBbIE CBSI3N MeXAy KOMMNOHEHTaMM).

OQHAKO, COBPEMEHHbIE BbIYNCAUTESNIbHbIE MalUMHbI TPebYIOT NpoLuenypPHOro onncaHns
CBOero (hyHKLMOHMPOBaHUS. Mo3ToMy, y)Ke B TedeHun nocnegHux 50 net Bce bonbluee
KOJIMYECTBO JIt0AEN 3aHMMAOTCA PYYHON KOMMAUASILMEN CBOEro HENMpoLLeaypPHOro
MbILLJIEHUS B NpoLeaypHble onucaHus. NMpuHLUMNManbHoe HeCOBEPLLUEHCTBO robasbHON
npouenypHoOCcTU 6bIS1I0 0CO3HAHO CPABHUTENLHO HEAABHO, @ CUCTEMbI HEMPOLLEAYPHOro
NPOrpaMMMPOBAHNS, MO3BOJISAOLLIME 3aMEHUTL PYYHYIO KOMMUASLMIO 3HAHUIA Ha
aBTOMATUYECKYO, TOJIbKO HAYMHAIOT 3asBNSATb 0 cebe. B HAaCTOALWNA MOMEHT Takue
CUCTEMbl aKTMBHO UCMOJIb3YOTCS B JINTHBIX OTPAC/ISAX TUMa KOCMUYECKNX
nccnenoBaHuin, NapansienibHbIX BbIYUCIEHUI B 3aa4aX SAEPHON DU3NKK U T.M. INoxa
LLUMPOKOro BHEAPEHWS B HENPOLEAYPHOro MPorpaMmMmMpoBaHmns B MPOMbILLIJIEHHOCTU eLle



He HacTynwuna, XoTsa B labopaTopusaxX KPYMnHbIX (UPM BeOyTCS COOTBETCTBYOLLME
pa3paboTkun[30].

OAHOW N3 NPUHUMNNANbHbIX 0COBEHHOCTEN CTaHOBJIEHNA HeNpoLeaypHOro
NporpaMMmMpPOBaHNA ABNAETCA NpenMyLLeCTBEHHOE pa3BUTNE HEYHMBEPCasibHbIX A3bIKOB,
OPNEHTUPOBAHHbLIX HA KOHKPETHYIO NpegMeTHY0 0b6n1acTb (B HaweM ciay4dae - Ha ACYTN).
YHMBEpPCasnbHOCTb ABNAETCSA HeU3DeXXHOM XepTBOW APY>KECTBEHHOCTU sA3blKka OJ1s
TexHosiora. Kak roBopsT cneumnanncTbl, «yHUBEPCaJbHbIN A3blK APY>XXECTBEHEH A5
CUCTEMHOro nNporpamMmucTa». Bnpoyem, TpagnUMOHHbIE NpoLeaYypPHbIe A3bIKN
TEXHOJIOMMYECKOoro NpPorpaMMmnMpoBaHUS TakXe HeyHnBepcaibHbl. COBOKYMHOCTb
00BbEeKTHO-KOMMOHEHTHbIX TEXHOJIOMMI Aasla Ka4eCTBEHHO HOBbIN Ba3nc ona NoCTpoeHuns
CUCTEM HernpouenypHOro NporpaMMmMpoOBaHns, YTO CyLLLECTBEHHO YNPOCTUIO U
yOeLleBnno nx cosgaHne, oTKpbiBas BO3MOXXHOCTb UCMOJIb30BaHUA B Ba30BbIX OTpacasax
NPOMbILLUJIEHHOCTW.

3akaH4YMBas UCTOPUYECKUN IKCKYPC XO0Tenocb 6bl 0c0b0 0TMEeTUTHL, 4TO HernpouenypHoe
nporpaMMmpoBaHmne - ogHa N3 HeMmHormnx obnactemn, B KOTOPbIX OTe4eCTBEHHAs
HayKoeMKoe Npon3BOoACTBO HAX0OUTCA Ha nepenoBbix pybe)xax. Heckosbko
KoslekTneoB PAH, BeoyLLMX COOTBETCTBYOLWME pa3paboTKM BbICOKO KOTUPYIOTCSH B
Mupe. K coxxaneHuto, Poccnnckoe npaBuUTesibCTBO NMPakTUYeCKM He puHaHcupyeT
pa3BuUTUeE 3TOro CTpaTern4eckoro HanpasJseHUs 0OTe4eCTBEHHON Hay4YHOU TeXHON0ru, a
CyLEeCTBEHHbIM NCTOYHUKOM (PMHAHCUPOBaHMA paboT B Te4eHUn OINTENbHOr0 BPpEMEHMU
Obinn 3aka3bl 0T HACA n MuHUcCTepcTBa 060opoHbl CLLUA[31].

B nepson rnase paboTbl 6bI2IM paCcCMOTPEHbI OCHOBHbIE MOAXO0Abl K KNacCcnpukaumm
A3bIKOB MPOrPaMMMNPOBAHNSA N Pa3METKN rMnepTekcTa, B YaCTHOCTU - Ba3oBasa nepapxms
A13bIKOB, MOKOJIEHNS A3bIKOB, @ TakK)Xe PYHKLMOHaIbHaa KacCnpukKaumsa S3bIKoB
nporpamMmmmpoBaHmns. B uenom 6b110 onpeneneHo, 4To A3blKM NPOrpaMMmUpPOBaHNA U
rMNepTeKCTOBOW Pa3sMEeTKN MOryT 3HAYNTENIbHO Pa3/inyaTbCAa Mo pagy NPU3HAKOB, HO
Npw 3TOM NPUMEHATLCSA B CXOXUX chepax 1 uensax. CneposaTenbHo, BbiIGOp TOro nan
WHOIro A3blka HEOHBXOAMMO OCYLLECTBIATbL C COOTBETCTBME C LENSMN N 3ada4aMu,
CTOALMMN Nepen NPOrpaMMNUCTOM, U TOJIbKO MOCIe X KOMMJIEKCHOI0 aHanm3a

2. Kputepumn BbiOOpa cpepbl U A3biKa pa3paboTku
nporpaMmm



2.1 Kputepumu BbiOOpa cpenbl pa3paboTku nporpamMmm

Cpenbl MporpaMMmnpoBaHus (UK Kak X ewe HasbiBaloT, cpenbl pa3paboTku) - 3To
NporpaMmbl, B KOTOPbIX NMPOrpaMMUCTbl NULWYT CBOU MPorpaMmmbl. IHbIMK cnoBaMu,
cpefia NporpamMMmUpoBaHUA CIYyXUT ansa pa3paboTkn ( HaNUcaHusa) nporpamMm n 06bIYHO
OpUEHTUPYETCH Ha KOHKPETHbIN A3blK NN HECKOJIbKO A3bIKOB MPOrpaMMmnpoBaHus (B
3TOM cJly4ae A3blKK, 06bI4HO, NpUHaAneXxaT O4HON A3bIKOBOW rpynne, Harnpumep,
Cu-nopobHble). KOMNOHEHTbI cpefbl NMPOorpaMMmMPOBaHNS:

1. PepakTop - 3TO CPeACTBO A1 CO34aHUA U U3MEHEHUA UCXOAHbIX DalNoB, KOTOpble
cogep)xaT HanMcaHHY Ha A3blKe NPOrpaMMUPOBAHNSA MPOrpaMMmy.

YCNoBHO penakTopbl AeNsATCS Ha ABa Tuna.

Mepsbin TN paboTaeT C NocnenoBaTENbLHOCTbLIO CUMBOJIOB B TEKCTOBbLIX (hamnax n
obecneymBaloT paclUNPEHHYIO (PYHKLMOHANIbHOCTb - NOACBETKY CMHTaKCMUCa, COPTUPOBKY
CTPOK, KOHBEpPTaLMIO KOONUPOBOK, MOKa3 KOAOB CMMBOJIOB U T.M. YacTo Takue pefaKkTopsbl
Ha3blBalOT pefaKTopaMn Koga, NOCKOJIbKY OCHOBHOE UX Ha3Ha4YeHue - 3TO HanmcaHue
NCXOOHbIX KOLOB KOMMbIOTEPHbIX MporpamMm. lNMpumMepsbl Takux penakTopos: Emacs (oaunH
N3 CaMbIX MOLLHbIX MO BO3MOXXHOCTSIM MHOrouesieson, cBoboaHbIN penakTop); jEdit
(cBoboaHbIN pefakTop Ha Java); Kate (MowHbIA pacwumpsaemMblin CBOOOAHbBIN TEKCTOBLIN
pefnakTop C NOACBETKOW CMHTAKCUCa AJ19 MaCChl A3bIKOB NMPOrpaMMmUpoBaHns v
pa3MmeTkmn); Notepad (BxoaunT B coctaB Microsoft Windows); Vim (0gnH U3 caMbiX MOLLHbIX
MO BO3MOXXHOCTSAM pefakTop ans nporpammmnctoB); EditPlus (TekcToBbIM pefgakTop Ans
Windows, npefHa3Ha4YeHHbIV 4019 NnporpaMMupoBaHns u seb-pa3spaboTkun) n gp.

BTopon Tun pefakTopoB MMeeT paclunmpeHHble PYHKLUN (POPMAaTUPOBAHNSA TEKCTA,
BHeApeHUs B Hero rpacpukn n opmyn, Tabnvy n obbekToB. Takne peaakTopbl HacTo
Ha3blBalOT TEKCTOBLIMU MpoLeccopaMn n npegHa3HavYyeHbl OHW A1 CO34aHNA TEKCTOBbIX
OOKYMeHTOB. K TakMM TeKCTOBbIM MNpoueccopaM MOXXHO oTHecTun Microsoft Word,
WordPad n gp.

1. KoMnunaTop - TpaHCAMpyeT CMMBOJIbI U3 UCXOAHOro hanna B 06 beKTHbIN MO4Y b,
KOTOPbIN COAEPXXNT KOMaHAbl B MalWlMHHOM KoAe A9 KOHKPEeTHOro KoMnbloTepa.

2. KOMMNOHOBLMK Unn peaakTop cBa3en - cobupaeTt 06bekTHbIe haisibl OTAEbHbIX
KOMMOHEHTOB NporpaMmsbl N pa3pellaeT BHELHNe CCbIJIKM OT O4HOr0 KOMMOHEHTa K
apyromy, hopMmpysa NcnonHsaemMoln ann.

3. 3arpy34uk - KOnupyeT NCrnosiHAeMbin hall C ANCKa B NaMATb U UHULNANN3UPYET
KOMMNblOTEp nepen BbiMOJIHEHMEM NPOrpPaMMbiI.



4. OTnag4uk - 3TO CPeACTBO, KOTOPOE AAaeT BO3MOXXHOCTb NPOrpamMMnUCTy yNpaBisaTb
BbIMOJIHEHNEM MPOrpaMMbl Ha YPOBHE OTAe/IbHbIX OMNepaTopoB A1 ANArHOCTUKN
ownbokK. Mo3BoONSET BbIMOJMHATL MNOLAroBY TPAaCCUPOBKY (MOLaroBoe BbIMOJIHEHWE
NporpaMmmbl C OCTAHOBKaMM Ha Kak[Aon KOMaHAe NN CTPOKe), OTC/IeXUBaTh,
yCTaHaB/NBaTb WIN N3MEHATb 3Ha4YeHNA NepeMeHHbIX B NMpouecce BbIMOJIHEHUS
nporpamMmsbl, yCTaHaBAMBATb N YAANATb KOHTPOJIbHbIE TOYKWU UK YCITIOBUSA
OCTaHOBKU U T.[.

5. CpefcTtBa TeCTUPOBaHUSA - aBTOMATU3NPYET NpoLecc TECTUPOBAHNA NPOrpamm,
Co34aBasd M BbINOJIHAA TECTbl U aHANN3NPYA pe3ysibTaTbl TECTUPOBAHUS.

6. MHTepnpeTaTop - BbINOJIHAET UCXOOHbIM KO NPOrpaMmbl B OT/INYME OT
KOMMuNaTopa, nepesoasLero NCXoaHbln pann B 06 beKTHbIN[32].

2.2 Kputepumu BbliOOpa A3bliKa pa3padboTKu nporpamMmm

fA3blK NporpaMMnUpoBaHNS - POpPMaJsibHbIN A3bIK, MPeAHa3HAYeHHbIN ONS 3anNncK
KOMMbIOTEPHbIX MPOrpaMM. A3blK NporpamMMmpoBaHusa onpegenseT Habop Nekcn4eckunx,
CUHTAKCUYECKNX N CEMAHTUYECKMX MPaBWJl, oNpenensowmnx BHELUHNN BUO NPOorpaMmmbl
OEenCcTBUSA, KOTOpPbIE BbINOJIHUT UcnonHnTenb (06bl4HO - DBM) nopf eé ynpaBaeHneMm.

Co BpeMeHU co3aHns NepBbiX NPOrpaMMUPYEMbIX MalLNH YeJI0BEYEeCTBO NpuayMasno
6021ee BOCbMU ThICAY A3bIKOB MPOrpaMMUPOBaHMSA (BKJIOYAs 330TEPUYECKME,
BU3yasibHblE N UTpyLleYHble). Ka)Kabl rof UX 4Yncno yeennymeaeTcsa. HekoTtopbimMu
A3blKaM YMeeT N0JIb30BaTbCs TOJ/IbKO HEDObLIOE YMCII0 X COBCTBEHHbIX
pa3paboTyYMKOB, ApYyrme CTaHOBATCS U3BECTHbI MWIJIMOHAM Ntoaen. MpodeccnoHasnbHble
NPOrpaMMnCTbl MOTYT BNafleTb OeCATKOM 1 6osiee pa3HbiX A3bIKOB NPOrPaMMUPOBaAHMUS
[33].

A3bIK NpPOrpaMMMUpoOBaHNA NpefHa3HavyeH A8 HanMCaHUS KOMMbIOTEPHbIX MPOrpamMmM,
KOTopble NpeacTasnatoT cobon Habop NpaBusl, NO3BONAOLMX KOMMbIOTEPY BbINOJHUTD
TOT UM UHOW BbIYNCNTENbHbINA NPOLLECC, OpPraHN30BaTb yNpaBJ/ieHNe Pa3InYHbIMA
obbekTamu, 1 T. M. A3bIK NPOrpaMMMUPOBaHNA OTJINYAETCHA OT eCTECTBEHHbIX A3bIKOB TEM,
4YTO NMpefHasHa4vYeH ons ynpasneHus 3BM, B To BpeMsi KakK eCTECTBEHHbIE SI3bIKU
NCNONb3YIOTCS, Mpexxae Bcero, Aasa obuweHnsa nogen mexny coboin. bonbLWNHCTBO
A3bIKOB MPOrpaMMMPOBaHNA NCMOJIb3YeT CneunasibHble KOHCTPYKUUM ANa onpepeneHuns
N MaHUMYNPOBAHNSA CTPYKTYpPaMN OAHHbIX N YMPaBAEHUS NPOLECCOM BblHUCIEHWIA.

Kak npaBusio, A3blK MPOrpaMMUPOBaHNA oNpeaensaeTcs He TONbKO Yepes cneungukaumnm
CTaHAapTa sA3blka, PoOpMasbHO ONpenensolIne ero CMHTaKCMC U CEMAHTUKY, HO N Yyepes



BOMJIOWEHUS (peann3aumn) cTaHgapTa - NporpamMmMHble cpeacTsa, obecrneymBatoLmx
TPAHCAALMWIO UIN MHTEPNpeTaLuio MporpaMM Ha 3TOM A3blKe; Takne NporpaMMHble
CpeacTBa pPa3/iN4atoTCsa Mo NPON3BOAUTENIO, MAPKEe N BapUaHTy (Bepcumn), BpeMeHu
BbIMNYCKa, MOJIHOTE BOMJIOLWEHWS CTaHAapPTa, AOMNOJIHUTEIbHbIM BO3MOXHOCTSAM; MOFYyT
NMeTb onpeaesiéHHble oWnbKN nam ocobeHHOCTN BOMIOLLIEHUS, BAUSAIOLLIME HA NPaKTUKY
NCMNOJ/Ib30BaHNSA A3blKa UIN faXKe Ha ero cTaHaapT.

N3 npoBeaeHHOro nccinenoBaHMsa CTaHOBUTCS 04E€BUOHO, HACKOJIbKO LUMPOK
COBPEMEHHBIN BbIOOP A3bIKOB MPOrpaMMUPOBaAHNSA U S3bIKOB pa3MeTKN runeptekcTa. Mpu
peanu3aumm TOro Uam MHOro NPoeKTa CKOPOCTb N 3PPEKTUBHOCTL pa3paboTkuy,
BHeOPEHNSA N fanbHENLWeN 3KCnayaTaynm NporpaMMHOro npoaykTa BO MHOIFOM 3aBUCUT
OT NPUMEHSAEMOro si3blka NMPOorpamMMmmpoBaHnd. Tak>xe npu Boibope BaXKHO Y4NTbIBaTb
OTKPbITOCTb M NEPEHOCUMOCTb CUCTEMbI - OT 3TOr0 BO MHOIroM byaeT 3aBmceTb yaobCcTBO
JasibHenwen aKkcnayaTaumm NnpoaykKTa.

CTOUT OTMETUTb, YTO POJIb MHPOPMALIMOHHBIX TEXHOOM M U MPOrPaAMMHOI0
obecneyeHns NpoaosiXKaeT BO3pacTaTb, U MO Mepe 3TOro pocTa Co34aBasnCh U
NPOOOJIKAKT CO31aBaTbCsA CaMble pa3Hoobpa3Hbie S3bIKM MPOrPaMMUPOBAHUSA, KOTOPLIE
NMO3BOJIAIOT NOCTENEHHO YBEINYNBATbL 3PPEKTUBHOCTb, AOCTYMHOCTb, JOCTOBEPHOCTb U
HaZleXXHOCTb NPOJYKTOB, CO3[laHHbIX C UX NOMOLLblO. Mpy 3TOM, YeM 60siblLe S3bIKOB
nporpaMMmnpoBaHNS NMosiBASIETCH, TeM 6osiee TuaTeNbHbIN BbIOOp NpeacTonT - ANS
Ka)xJoro npoekta Heobxoanmo noabupaTtb A3bIK MHANBUAYAbHO, ONMPAsiCb Ha
PaCcCMOTPEHHbIE BO BTOPOW rlaBe KpUTEpUM.

B cBS13u € 3TuM, nepepf pa3paboTyMKamMm CTOUT BOMPOC - KaKOW SI3blK peannsaumm
BblbpaTb? /15 Ha4Yana NpoucxoanT oTOOP KpUTEPMEB BaXKHbIX SIS KOHKPETHOW chepbl
AesTeNbHOCTW, NMocae Yero NPoMCXoanT HenocpeaCcTBEHHO BbIbop noaxonaLero
BapuaHTa[34].

Korga Heobxoammo co3gaTtb 60/bLY0 NPOrpaMMHYI0 CUCTEMY NN COCTaBUTb
nporpamMmmbl anasa peweHnsa Kakon-anmbo 4acTHOM 3a4a4uun, B TOM 4YMUC/e Npu CO34aHnm
KOMMbIOTEPHbIX UIP, BCTAaeT BOMNPOC, Kakow BblIbpaTb Ang 3Ton uenu Hanbonee
noaxoaswmin 93blk NporpaMMmmpoBaHns. B 6osbWIMHCTBE CilyHaeB Takown BbI6op
henaeTcd Ha OCHOBaHUKM 04eHb NPOCTbIX «3€MHbIX» (PAKTOPOB: HaJIM4YUN TOrO NN NHOIO
TpaHCAAToOpa N yMeHusa genaTtb COPT Ha LAaHHOM fA3blke. HO ecnm B pacnops)xeHuu
Mosb30BaTeNIsl HECKOJIbKO S3bIKOB MPOrpaMMUPOBAHNS U HY)XXHO CO34aThb, TO
Heobx0AMMO y4YMTbIBaTb cneaytoumne obctoaTenbCcTBa:



e Ha3Ha4yeHue pa3pabaTbiBaeMoro copta, To eCTb Heob6xoaAnMMOCTb B Hen byaeT
BpeMeHHas nam oHa byaeT ncnosib3oBaTbCA NOCTOAHHO, ByaeT N OHa B
AanbHenweM nepenaBaTbCa APYrUM opraHusaumam, byoyT nm co3gaBaThCs ee
HOBblE BEPCUU;

e HeobxoaMMas CKOpOCTb paboThbl copTa, CoOoTHOLWeEHNe n paboTa ero
BbIYNCINTENbHbBIX N ONANOr0BbIX KOMMNOHEHTOB;

e NpeanosaraeMbii pasMep NporpamMmbl, TO €CTb CO3[aBaTb €e KakK eAnHoe uesnoe
nnu oHa byneT B BUAe oTAesIbHbIX B3aMMOAENCTBYIOLWNX MOAYJIEN, HY)KHO 1N
MWHUMN3NPOBATb pa3Mep NamMAaTh, KOTOPYIO 3aHMMaAEeT nporpaMmmMa BO BpeMs
paboThl;

e BO3MOXXHOCTb conps>eHus paspabaTbiBaemMoro cojpta C ApyruMm npuaoXeHnamMm
(makeTamMun nnu NporpaMmmMamMu), BKAOYast MPUIOXKEHMNS, COCTaBJ/IEHHbIE Ha UHbIX
A3blKaxX MPOrpaMMNpPOBaHNS;

e OCHOBHbIE TUMbl AaHHbIX, KOTOPbIMU MPUAETCA ONepnpoBaTb, BO3SMOXHOCTb
noanep>XkKum paboTbl C pasIMYHbIMN TUNAMU CTPYKTYP (CTpokamu,
ODEeNCTBUTENIbHbIMU YMUCaMu, CNUCKaMn n 4ap.);

e XapaKTep N ypOBEHb MCMOJIb30BaHNA NepndepuinHbiX CpencTs (MOHNTOPA,
KJaBuaTypbl 1 ap.), He06XxoAMMOCTb B CNeymnaibHOM NPOrpamMMmnpoBaHnn
HEeKOTOpbIX PYHKUWIA, 4TO6bI paboTaTb C NepndepunHbLIMMN YCTPONCTBaMU;

e L1es1eCc00b6pa3HOCTb N BO3MOXXHOCTb MPUMEHEHMNSA NMEKLWNXCSA CTaH4APTHbIX
bnbnmoTek nognporpamm, npouenyp, PYHKLMN[35].

SAKNMIOYEHUE

B xone BbINONIHEHUSI paboThbl Oblla AOCTUIHYTa NOCTaB/EHHAN Lefb: N3y4YeHa
KNnaccmurKaumnsa S3blkoB MPOrpaMmMnUpoBaHns, Npon3BedeH aHanns Kputepmes Bbibopa
cpelbl 1 A3blka NPOrpaMMmMpoBaHus.

Ins [OCTUIXKEHUS OaHHOW Luenn Heobxoammo 6b1J10 BbINOJIHUTL Cliedylolme 3a4a4u:

1. paccMoTpeHa KnaccnpuKkaums S3blIKkoB MPOrpaMMUpPoOBaHUS;
2. U3y4eHbl KpuTepun Bbibopa cpenbl pa3paboTkuy;
3. NpoaHaNn3npoBaHbl KpUTepumn Boibopa A3bika pa3paboTku.

Pa3pa60TKa MHO>XeCTBa A3blKOB MporpaMmMmpoBaHima BbICLUENO YPOBHSA, a TaKXe UX
HernpepbiBHad MOoAaepHM3aUunna N ycoBepweHCTBOBaHME, NpeaoCcTaBnJio HesioBe4eCcTBY
BO3MO>XHOCTb HE TOJIbKO pPE€aJZin30BblBaTb BbIrOAHOE obuieHmne ¢ MaLlLMHON, HO n
NMPUMEeHATb TeXHN4YecKmne n MHpopmMaLMoHHbIe cpencTBa 414 peannsauynm caMbiX



CNIO>KHbIX paCc4eToB B obnacTtu CaMOJIETOCTPOEHNA, PAKETOCTPOEHUA, MeONLNHbBI N OaXe
3KOHOMUKN.

BHe 3aBMCMMOCTN OT TOro, YTO HACTOSLWNIA YPOBEHb Pa3BUTUSA SI3bIKOB
NPOrpaMMMPOBAHNS OOCTUI HEMOCTUXXMMbIX BbICOT, HaNpaBJieHNe X Pa3BUTUS 1
COBEPLUEHCTBOBAHUS AalOT HaM BO3MOXXHOCTb NpeanosiaraTb, YTO B CKOPOM BPEMEHM
6yayT co3faHbl Takne s3blKM MPOrpaMMUPOBaHUNS, O KOTOPbIX CeNYacC YeNI0BEYECTBO He
MOXXEeT 1 MeyTaTb.

TekcT OaHHOM paboThl B HacTosALLEee BPeEMSA MOXKET ObITb NCMOJIb30BAH A9 NOJyYEHUS
TeopeTuyeckon nHhopmaumm no nccnenyemon npobneme. Mpn 3ToM HeoHXO0AMMO
YYUTbIBATb, YTO C TEYEHNEM BPEMEHUN NoHaaobuTcsa ncnpasseHme paboTbl - Koraa
NnoABATCA HOBble boJsiee akTyaJsibHble JaHHbIE O A3blKax MMNepPTEKCTOBOM Pa3MeTKU.

Bo BTOpoIi rnaBe nccnenoBaHnsa 661710 NOATBEPXXAEHO, YTO OCYLLECTBATL BbIOOp cpenbl
N A3blka NPOrpaMMMpPoOBaHMS HEOBX0ANMO, ONMPanch Ha PAL BblAENIEHHbIX KPUTEPUEB,
4YTO MOMOXXET n3bexxaTb BO3SMOXHbIX CJI0OXKHOCTEN 1 Nnpobnem B npoLecce co3gaHus
nporpamMmesi.
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