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
HanMcaHbl Ha s3blKe NPOrpaMMMPOBaHUSA[L]. A3bIK MPOrpPaMMUPOBAHNA - 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.

A3bIKN NPOrpPaMMMPOBAHNS HU3KOIO YPOBHS

[MepBbIM KOMMbIOTEPAM MPUXOANIOCL NPOrpaMMMUpPOBaTb ABONYHLIMU MALLUNHHbIMUA
kogamun. OgHako nporpamMMmnpoBaTb TakKM o6pa30M - AOCTAaTO4YHO TpyaooeMKaa n
CNOXXHad 3ajava. Ona ynpoweHunsa 3TOW 3a4a4u CTasM NOABNATLCS A3bIKU
nporpaMmmMmmnpoBaHnNa HU3KOIro ypoBHs, KOTOPbIe NMO3BONAJIN 3aaBaTb MalUNHHbIE
KoMaHAabl B 60s51ee NOHATHOM A9 YenoBeka Bmae. Ong I'Ip€06pa3OBaHI/I$I NX B OBONYHbIN
KoA Obln co3aaHbl CrieumabHble nporpaMmMsbl - TPaHCIAATOPLI.

NMpumep MaWMHHOIO Koga v nNpeacTaBsieHUs ero Ha accembnepe
TpaHCcnaTopbl [enaTcd Ha:

o KOMMUIATOPLI - NMpeBpaLlatdT TEKCT MPorpaMmmbl B MalUMHHbLIN KO, KOTOprVI MO>XXHO
COXpPaHNTb N 3aTeM NCMOJIb30BaTb y>XXe be3 KOMMMNNIATOPa (I'IpI/IMepOM ABJIAIOTCA



ncnosHAeMble (hannbl C pacluupeHmnem *. exe).

e NWHTEpNpeTaTopbl - NPeBpaLlaloT YaCTb NPOrpaMMbl B MALLUNHHbBIV KOL, BbIMOJHAOT
N nocsie 3TOro nepexonsaT K cnepytouwienn 4yacTu. MNMpu 3ToM Kaxkabln pas npu
BbIMOJIHEHUW MPOrpaMMbl UCMNOJIb3YeTCA HTepnpeTaTop[3l.

NMpuMepoM fA3blka HU3KOIO YPOBHSA ABMSeTCA accembnep. A3blkKM HU3KOr0 YPOBHS
OPNEHTUPOBAHbLI HA KOHKPETHbLIN TUMN NpoLeccopa 1 Y4NTbiBalOT ero ocobeHHoCTH,
NoO3TOMY 011 NepeHoca NporpaMmbl Ha accembniepe Ha APYryto annapaTHYO naaThopmy
€ee HY>XHO MoYTU NOJIHOCThIO NepenncaTb. OnpeaesieHHbIe pa3iniyna UMeTCA N B
CUHTaKCuce nporpamMm nof pasHble KOMNuMaATopsl. [Mpasaa, ueHTpasibHble NpoLeccopbl
ansa komnbtotTepos pupm AMD un Intel NnpakTuyeckn COBMECTUMbI U OTJINYAKOTCS JINLWb
HEKOTOpPbLIMU crieynprnieckuMm KomaHgamm. A BoT crneunanmsnpoBaHHbIie npoueccopsl
ONs Apyrux yCTpomncTs, HanpuMmep, BUAEOKapT, TenedoHOB cogep>XaT CyLeCTBEHHbIe
pas3nn4unal4l.

NMpeunmyLlecTBa

C NOMOLLbIO A3bIKOB HU3KOI0 YPOBHSA CO34a0TCA IPPEKTUBHbLIE N KOMMAKTHbIE
NPOrpamMmsbl, MOCKOJIbKY Pa3paboTymK rnoJsiy4aeT A40CTYMn KO BCEM BO3MOXKHOCTSM
npoueccopa.

HepocTaTku

e [MporpamMmMuncT, paboTalowmnin C 93blkaM HU3KOro YPOBHS, A0J1>KEH ObiTb BbICOKOW
KBanupunkaumm, XopoLo NOHNMaTb YCTPONCTBO MUKPOMNPOLLECCOPHON CUCTEMBI, ANA
KOTOPOW CcOo3haeTcs nporpaMmMa. Tak, ecaiv nporpaMmmMa Co3faeTcs A/ KOMNbTEepa,
HY>XHO 3HaTb YCTPOWCTBO KOMMNblOTEpPa N, 0COBEHHO, YCTPONUCTBO U 0COBEHHOCTH
paboTbl ero npoueccopa.

e pe3ysbTUpyloLlas NporpaMmma He MoXXeT bbITb NepeHeceHa Ha KOMMbloTep naun
YCTPOMCTBO C APYrUM TUMOM Mnpoueccopa.

e 3HaYUTENbHOE BpeMs pa3paboTkn 60NbLUNX U CNOXKHbLIX MPOrpaMMm.

A3bIKN HU3KOro YPOBHSA, Kak MpaBuio, UCNOJb3YIOT ANS HAanMcaHna HeboNbLLINX
CUCTEMHbIX MporpamMm, ApanvBepoB YCTPOMUCTB, MOAY1e CTbIKOB C HECTaHOAPTHbLIM
obopynosaHmem, nporpaMMmpoBaHme cneLmnanndnpoBaHHbIX MUKPOMNPOLLECCOPOB, Koraa
BaXKHenwunmm TpeboBaHNAMN ABAAIOTCA KOMNAKTHOCTb, ObiICTpoAencTBme n
BO3MOXXHOCTb NPAMOro A40CTyrna K annapaTHbIM pecypcam.

ACCGM6J’Iep - A3blK HN3KOIO YPOBHA, YTO LUNPOKO NPUMEHAETCA A0 CUX NOP[5].



A3bIKM NPOrPaMMNPOBAHNS BbICOKOIO YPOBHS

Mo>XHO cKa3aTb 6021ee NOHATHLIMN YesloBeKY, 4eM KoMnbloTepy. OcobeHHOCTH
KOHKPETHbIX KOMMbIOTEPHbIX apXUTEKTYP B HUX HE YYUTLIBAOTCS, MO3TOMY CO3[4aHHbIE
MpPorpamMmbl JIEFrKO NEPEeHOCATCA C KOMMbOTEPa Ha KOMMNbOTEP. B 0CHOBHOM A0CTaTO4YHO
MPOCTO NMEPEKOMNUANPOBATL MPOrpamMMmy noj onpeneseHHy KOMMbIOTEPHYIO
APXUTEKTYPHYIO U ONepaunoHHyto cuctemy. PaspabaTbiBaTb MpOrpamMmbl Ha Takux
A3blKax ropasao npowie v ownbok 4oNyCKaeTCsd MeHblle. 3HaYNTEeNIbHO COKpallaeTcs
BpeMs pa3paboTkm nporpamMmsbl, 4TO 0COBEHHO Ba>kKHO npu paboTe Hag 6onbwnMmn
MPOrpaMMHbIMN MPOEKTaMU[6].

K f13bIkaM nporpaMMmpoBaHmMs BbICOKOr0O YPOBHSA OTHOCATCA:

e ®opTpaH
e Kobon

e Anron

e Pascal

e Java

o C

C++

o C#
Objective C
Smalltalk
Delphi

HenocTaTKOM A3bIKOB BbICOKOI0O YPOBHS siBisieTCsA 60bLIMIA pa3Mep NporpaMm no
CpaBHEHMIO C NporpaMMamMm Ha s13blKe€ HU3KOro YPoBHS. [103TOMY B OCHOBHOM $13bIKMU
BbICOKOIO YPOBHS UCMOJIb3YOTCA A5 pa3paboTok nporpaMMHoro obecnevyeHuns
KOMMbIOTEPOB N YCTPOWCTB, KOTOpPble MMetoT 6onblio 06beM NamMAaTU. A pasHble
noaeuabl accembnepa NPUMeEHSOTCA AN MPOrpaMmMUPOBaHNS APYrnxX YCTPONCTB, rae
KPUTUYHbLIM SIBASIETCA pa3Mep NporpamMmmbi[7].

3a 60 ¢ AMwHMM neT pa3suTnsa 3BM Obisin paspaboTaHbl COTHU A3bIKOB
NnporpamMMmMpPoOBaHNSA, MHOIME N3 KOTOPbIX UCMNOJIb3YIOTCA U cenyac (Hanpumep bencuk n
dopTpaH 66N BNepBble NpMMeHeHbl y>XXe B KoHue 1950-x ronos), exxerogHo
NOSABJIAETCA HECKOJIbKO HOBbIX S13bIKOB MPOMbILJIEHHOI 0 NPUMeHeHns (He cHynTas
DeCATKOB 3KCMNepuMeHTaslbHbIX).

Insa Toro 4Tobbl pa3obpaThbCsi B HUX, A3bIKM KNACCUPULINPYIOT MO Ba>KHENLLNM
NPU3HaKaM:



3BOJIIOLMOHHbIM - MOKOJIEHNSA A3bIKOB;
PYHKLMOHaIbHbIM - MO Ha3HAYeHWUI0, UCNOIHAEMbIM PYHKLMNAM (OnNncaTesbHble,
Nornyeckune, MmaTemMaTum4eckme);

YPOBHIO si3blka - TO €CTb YPOBHI0 0606LLEeHNS B ClOBax-onepaTopax s3blka
(HU3KOro, cpegHero, BbICOKOro);

06/1aCTN NPUMEHEHNS - TO €CTb FAe NPUMeHSeTCs A3blK (CUCTEMHbIE, CETEBbIE,
BCTPOEHHbIE 1 NpI[8].

Bce Tunbl KNaccnurkaumin eCTeCTBeHHbIM 06pa3oM nepeceKkaTCs, FaPMOHUPYIOT
MeXay coboir, 4TO Mbl YBUAUM NPU PACCMOTPEHUN STUX KIAaCCUDUKALMA, 4TO NMpu
NOHWUMAHUM 3TOro NO3BOJINT JIEFKO pa3obpaThCs B 1I0OOM HOBOM Si3bIKE - €ro
Ha3Ha4YeHUN, BO3MOXKHOCTAX, TEXHMKE OCBOEHUS.

Ba3oBas nepapxusa A3blkoB NPOrpaMMMPOBaHNS ABNSETCA CUCTEMHO-NapaiiesibHOW
nepapxmen, To eCTb NakeTa TECHO CBA3AaHHbLIX MepapXnin: 3TanoB NPorpaMMnUpPoOBaHInS,
MOKOJIEHMI A3bIKOB MPOrpPaMMMPOBAHMA N CaMUX SA3bIKOB - MPOTOKOJ10B Npeobpa3oBaHns
CTPYKTYPHOW N afifOPUTMNYECKON MHGPOPMaLNN: CTPYKTYPHO-AECKPUNTUBHOIO ONMCaHUSA
OaHHbIX U anropuTMa nx ob6paboTkun. No3TOMY BCe A3bIKM OeNATCSA Ha ABa NOJASPHbIX
TUNa: OeCKPUNTUBHbIE (OeKNlapaTUBHbIE) U anropuTMn4eckmne (KomaHgHble). OgHako,
TaK Kak B 1loboM anropmtMe cyuectsyeT HeobxoanMoCTb ONMNCaAHUA OaHHbIX U
CTPYKTYP, a B 1060 KOHCTPYKLMN — NOPSAAOK eé cOopKK, TO peasibHble SA3bIKN
ABNAOTCHA YaCTUYHO OeKNapaTUBHLIMU, @ HaCTUYHO aJIrOPUTMUYECKNMU, HYTO
OTpa>kaeTcs B Ha/IM4NUM oNnUcaTeNbHOWM U KOMaHOHOW (peuenTypHoOn) YacTen nbon
KOMMNbIOTEPHOW NPOrpamMmbl[9].

PaccMoTpeHMe nakeTa napaniefibHbIX NepapXnii i3bIKkOB NPOrpaMMMpPoOBaHMIS
LuenecoobpasHoO Ha4YMHaTb C MEPAPXUM 3TAMNOB MPOrPaMMUPOBAHMS.

OT1an 1.

[MocTaHOBKa 3a4a4y NporpamMMmUpoBaHUMSA - BKJOYaeT popMasin3annio Leniu
nporpaMMmpoBaHmns, 4aCcTo KOJIMYeCTBEHHO-MaTeMaTUYeCKY0, HO Bcerga — oopMasibHo-
NNOrM4YecCcKylto, No3BoJiAOLWYH OCYLLEeCTBUTbL BCe rnocnenyrLine satanbl U 4OCTUYb
MoCTaB/IEHHON LLenn nporpamMmMmmnpoBaHng rnocsie BbiMoJIHEHNA €ro 3TaroB.

STan 2.

ANropuTtMm3aumnsa - BKIOYaAET NoCcTpoeHne 610K-CXeMbl aNropuTMa, To ecTb
nocsiefoBaTesNbHbIX LWAroB 06paboTKM AaHHBIX U CTPYKTYPbl CAMUX OAHHbIX A1 paboThl
nporpamMmesi.



STan 3.

«KoaupoBaHue» - (0T aM. TpaAMLUMOHHOI 0 C/I3Hra «coding») - HaNUcCaHWe TekCTa
nporpamMmmbl Ha 6a30BOM TEKCTOBOM S3blKe MPOrpaMMUPOBaHNS, KOTOPbIA MOXXeT bbITb
MOHATEH TPAHCNATOPY — Mporpamme, npeobpasytollen TeKCT B BMHapPHbIN KoA.

STan 4.

TpaHcnauma - nepesof nporpamMmbl B OMHapHbIN «06BbEKTHbIN» KO, NPOM3BOAMMAs
TpaHcnaTopom 6e3 yqyacTma 4enoBeka, He cYMTasa npouecca oTnagku.

ST1an 5.

CbHbopka UCMoSIHSeMOro Moaynsi NPorpamMmMsbl - NpeacTaBnsieT cobon aBTOMaTUYECKYIO
CTbIKOBKY BCeX 00 bEKTHbIX Moayeln, HeobXoaAnMbIX A8 NosyvyeHus paboTatoLlen
NporpaMmMbl — MOC/I€A0BaTENIbHOCTU KOMAH/ MpoLieccopa KoMnbioTepa, Ha KOTOPOM
BbIMNOJIHAETCS 3aJyMaHHbIA a/IrOPUTM B BUAE ABOMYHOIO KOZa, MOHATHOI0 NpoL,eccopy
[10].

MepBbIi 3Tan NporpaMMnUpoBaHna — 3To Hanbosnee obLLMIA, BbICLUWIA MePapPXNYECKNA
YpPOBEHb MpoLiecca NporpaMMmnpPOBaHns, a NATbIA — BbINOJIHSEMbIA aBTOMATUYECKU
KOMMbIOTEPOM — HU3LWMWNA. 30€eCb K METY 3aMeTUTb, YTO OTHOLLUEHNE NPOrPaMMNCTOB K
3TVUM 3Tarnam cpasy onpeaenseT U nepapxmnyeckoe nosioXKeHne nporpaMmMmmncTa.
CamMoyu4kun, nobutenun, ppunaHcepbl HacTo NPOMNYCKaoT 2 NepBbIX 3Tana
NPOrpaMMMPOBAHNS, YTO YacTO NpeBpPaLLAET UX TPyd B «MAPTbIWKUH» - MporpamMMa
nnbo He paboTaeT, NMOO BbINOJIHAET He TO, 4TO XOTeN NPOrpaMmMucT. FpamMoTHbIe
TEXHUKN-NPOrpamMMnCTbI (YPOBEHb Kossieaka) 06bIYHO HAaYNHAT CO BTOPOro 3Tana, Tak
Kak NepBblli — NOCTAHOBKY 3a4a4yy UM faeT PyKOBOAMTESNb NPOEeKTa.

MNepe4vncneHHble 3Tanbl NPOrpaMMmMPOBaAHUA B TOYHOCTU COOTBETCTBYIOT MOKOJIEHUAM
A3blKOB (generation of languages, GL) — nepapxmu KOMMNbOTEPHbIX 3bIKOB, TOJIbKO B
obpaTHOM nopsAake[il].

MoKoNeHnsa A3bIKOB NMPOrpaMMmMpoBaHnNS
MokoneHune 1GL.

MalnHHbIE S3bIKN, A3bIKW HU3KOIO YPOBHS - ABOVYHbIE SI3bIKN MPOLECCOPOB,
npeacTtasngowme cobom Habop (andaBuT) KOMaHLA, 3anMcaHHbIX B ABonYHOM Koge (0,1),
KOTOpPble AaHHbIA NPOLLECCOP MOXXET BbINOJHUTb HEMNOCPEACTBEHHO, €C/IN 3TN KOMaH4bl
BBECTW B €ro namMsATb B BUAE NoCnenoBaTeNbHOCTU UM Ccpa3ly noaaThb B apudpmeTnyecko-



JNIornyeckoe yCcTponcTeo npoueccopa. MNMpumepsbl: a3blk npoueccopa IBM-PC, a3bik ARM-
rnpoteccopa.

MokoneHne 2GL.

AcceMbnepbl, aBTOKOAbI, CUCTEMHbIE A3bIKU, A3bIKN CPeAHEro YpoBHS - TEKCTOBbIE
A3blKW, MOHATHbIE YeNOBEKY U OAHO3HA4YHO NepeBoAnMble (TPaHCINPYyEMbIE) B A3bIKN
HWU3KOro YPOBHSA, TO €CTb MallNHHbLIA ABONYHbIN KoA. MNMporpammmnposaHue Ha 2GL Ha
nops4oK nponsBoanTenbHee, 4eMm Ha 1GL, Tak Kak 6bonee ynobHbl ons 4enoBe4yeckoro
BocnpmnaTuKA[12]. Mpumepbl: Makpoccembnep, C, PL/1.

MokoneHne 3GL.

A3bIKM BbICOKOIO YPOBHS — TEKCTOBbIE A3bIKWU, MPUBAMXKEHHbIE MO C/IOBAPIO U CUHTAKCUCY
K YenoBeYyeCcKoMy A3blKYy (0BbIYHO YTPUPOBAHHOMY aHIMIMNCKOMY, NMUHAOCY),
MO3BOJISAIOLLME 3aMNNCbiBaTb MPOrpPpaMMHbIE KOHCTPYKUUK B hopme, yaobHom ans
4esI0BEYECKOro MbilieHnsa n NnogobHble 06bIYHOMY TEKCTY — KOHCMNEKTY, CTEHOrpaMMe.
MporpammupoBaHmne Ha 3GL Ha NnopsAaoK nponssoanTesnbHee, 4eM Ha 2GL, Tak Kak 6onee
yOo6HbI 0Na 4enoBe4YeckKoro BOCAPUATUSA U Ha NOPALOK Kopo4ve acceMbnepHbIX.
MpuMmepsbl: 6encuk, popTtpaH, PHP 1 npakTnyeckn Bce ceTeBble SA3bIKU.

MokoneHne 4GL.

A3bIKM BM3yaJIbHOrO MPOrpamMMmMpoBaHnS - A3blkn BOK-CXeM, Mo3BonsoLme oTobpakaTb
aNropuTMbl B MPOrpaMMHbIX MPOeKTaxX, 4To obnervyaeT co3aaHne N aHannu3 aaropnTMoB.
MporpammMmmnpoBaHue Ha 4GL Ha nopAfoK npomnssoguTesibHee, 4eM Ha 3GL. [Npumepsbl:
RAD-cuctemsl, CAD-nakeTbl, OLAP-cuctemsbI[13].

MokoneHwne 5GL.

NHTennekTyanbHble A3bIKM NPOrpaMMUpPOBaHNS - MO3BOJIAIOT NepenaTb PYHKL MO
CO34aHNs aJIrOPUTMOB KOMMbIOTEPY, @ 33 YEJIOBEKOM OCTaBUTb JILLb MOCTAaHOBKY
3agayn. NporpammupoBaHue Ha 5GL Ha nopsagok nponssoanTenbHee, 4em Ha 4GL.
Mpumepsl: cnctema MatCAD, aKcnepTHbIe CUCTEMBI.

3aMeTuM, YTO YBENIMYEHNE NPOM3BOANTENILHOCTM TpyAa NporpamMmmMmncTa obopaymBaeTcs
yBeJIMYEHNEM Harpy3kKm Ha NPoLLeccop U NaMsaTb, TO eCTb KOMMbIOTEPHas NporpamMmma,
noJlydeHHasi CpeaCcTBaMM KaXkaoro caeayoLero nokoseHna nMeeT Ha NopsSAoK
60/bLUYI0 OJIMHY UCMOJIHSEMOro KoZa, @ 3Ha4YUT, Pacxoa BblYMC/INTESbHBIX PECYPCOB 1
NaMsTN KOMMbOTEpPa, TO €CTb BbIMNOJIHAETCS HAMHOIO MefJ/IeHHEE HAa TOM )K€ CaMOM
KoMnbloTepe unn TpebyeT HaMmHoro 6osiee 6bICTPOro NpoLeccopa.



XOTS NOKOJIEHUA A3bIKOB, €CTECTBEHHO, CJIOXMINCE UCTOPUYECKN, OTO HE O3HAYaeT, 4YTOo
paHHME NokKoneHusa cebsa n3xxmnnum. OHM NPUMEHSAIOTCA B CBOUX HULLAX, HanpuMmep, ons
MPOrpaMMmMpPoBaHnA NPOCTENLLNX YCTPOUCTB, UMELWNX MUHUMYM MaMAaTKU, TUNa
DaHKOBCKMX KapT, MUKPOKOHTPO1/1IEPOB ObITOBbLIX U MPOMbILLUJIEHHbLIX YCTPONCTB
MPUMEHNM TOJIbKO MALUMHHbLIA KO4, MO0 si3blKkaM BbICOKUX YPOBHEW TaM «He
pa3BepHyTbCA». B cMCTEMHOM NMpOrpaMMmMpoBaHUN Hanay4dlne pesynbTaThbl 4A0T A3bIKN
2GL, nbo B 3TON cthepe Ba)kHa CKOPOCTb BbIMOJIHEHNA N KOMMAKTHOCTb KoAda. Ans
06paboTKM TEKCTa N CeTEBbIX 3a4a4 ONTUMaJIbHbIMU ABNAIOTCA A3blkK 3GL[14].

HenocpeACTBEHHO CBA3AaHHOW C Mepapxuen rnokKoJIeHUN A3blKOB ABASETCSH TakK
Ha3biBaeMasa «CTaHaoapTHasa moaenb OSl», onucbiBatowas 7 ypoOBHEN nepapxmn
MPOTOKOJ10B (A3bIKOB) CETEBOro obMeHa nMHopMaLUmnen, pacCMOTPEHHAs HUXXe.

CeTeBas mogenb OSI (aHrn. open systems interconnection basic reference model —
H6a3oBas 3TasloOHHaaA MoAesb B3aUMOOENCTBUA OTKPbITbIX CUCTEM, COKp. DMBOC; 1978
ron) — ceTeBast Moaesib cTeka ceTeBbliX NnpoTokosios OSI/ISO (FTOCT P MCO/M3K 7498-1-
99)[15].

B nntepaType Hanbosnee 4acTo NPMUHATO Ha4YMHATbL onucaHne yposHen mogenun OSI ¢ 7-
rO YPOBHS, Ha3blBAEMOro NPUKJaAHbIM, Ha KOTOPOM MOJIb30BaTENIbCKUE NMPUTOXKEHUSA
obpawatoTcsa K cetn. Mogenb OSI 3akaH4YMBaeTCca 1-M ypoBHEM — (PU3MNYECKMM, Ha
KOTOPOM ornpefesieHbl CTaH4apThl, NpenbsaBasieMble He3aBUCUMbIMU MPOU3BOANTENSAMN K
cpenam nepenayn OaHHbIX:

e TUMN Nepepatollen cpenbl (MeaHblh Kabenb, ONTOBONOKHO, paanosdup 1 ap.),
e TUM MOAYNALWN CUTHANa,
e CUTHaJIbHblE YPOBHU NTOrNYECKUX OUCKPETHBLIX COCTOSHUI (HYNS 1 e AUHNLLbI).

JTlobon npoTtokon mogenn OSI gon)xKeH B3anMoaencTBoBaTb MO0 C NPOTOKO/IaMU CBOEr0
YPOBHS, MO0 C NPOTOKOAMM Ha eAUHNLY Bbille U/ HUXKE CBOEro ypOBHS.
B3anmogencTems C NpoTOKOJ1IaMn CBOEro YPOBHSA Ha3blBalOTCA FOPU30OHTasIbHbIMU, @ C
YPOBHSAMU Ha eQuHNLY BbilLE UIN HUXKE — BepTUKabHbIMU. J1lobor NpoTOKON Moaenun
OSI| MOXeT BbIMOJHATL TOJIbKO DYHKLIMN CBOEro YPOBHSA N HE MOXKET BbIMOJIHATb
PYHKUMA OPYroro ypoBHS, YTO HE BbIMOJIHAETCSA B MPOTOKOJ1aX ajlbTEPHATUBHbIX
Moaenen[is].

Ka)KaoMy YPOBHIO C HEKOTOPOW A0J1en YC/IOBHOCTU COOTBETCTBYET CBON OnepaH —
NOrNYeCKN HeaesIMMbIA 31EMEHT AaHHbIX, KOTOPbIM Ha OTAE/IbHOM YPOBHE MOXXHO
onepupoBaTb B paMKax MOAESIN U UCMO0JIb3yEeMbIX MPOTOKOJIOB: HA PU3NYECKOM YPOBHE
MenbYanwasa egmHuua — 61T, Ha KaHa/lbHOM YPOBHE MHopMaunsa obbegnHeHa B



Kaapbl, HA CETEBOM — B MaKeThbl (4aTarpaMmmbl), Ha TPAHCMNOPTHOM — B CErMEHTHI.
JTlobon hparMeHT AaHHbIX, IOrn4eckn obbeANHEHHbIX ONS nepenavyn — Kagp, NakeT,
haTarpamMMma — cymTaeTcsa coobuwieHmneM. ImMeHHo coobuieHmns B obuiem Buae ABASOTCA
onepaHaamMn CeaHCOBOro, NPeaACcTaBUTENbCKOrO U NPUKIALHOI0 YPOBHEN[17].

DYHKUMOHAaNbHAA KNnaccudpukaumusa A3biKOB
nporpaMMupoBaHus

CyLlecTBytoLME A3bIKN MPOrpaMMMPOBaAHNS KNAaCCUPULNPYIOT MO YETbIPEM OCHOBHbBIM
(pYHKUMOHaNbHbBIM rpynnaM: rnpouenypHble, 06 beKTHO-OPUEHTUPOBAHHbIE,
(pyHKUMOHaNbHbIE N TIornyeckme. lagnum KpaTKMe onpenesieHns Kaxaoro noaxoaa.

MpouenypHoe NporpaMMMUpoOBaHMUe - TakKoe NPorpaMMMpoBaHmne, Korga nporpaMmma
oTAeneHa OT AaHHbIX U COCTOUT U3 MOCeN0BaTENbLHOCTN KOMaHa, obpabaTbiBatoLmMx
JNaHHble. [laHHbIE KaK MNPaBUJIO XPaHATCS B BUAE NepeMeHHbIX. Becb npouecc
BbIYMCNEHNSA CBOAUTCS K U3MEHEHUIO NX COOEPXKMMOTO.

BbiMosiIHEHME NporpamMmbl CBOAUTCH K NOC/Ae40BaTEIbHOMY BbIMOJIHEHNIO ONEPaTOPOB C
Lenblo npeobpasoBaHMa NCXOOHOMO COCTOAHUSA MaMATU, TO €CTb 3HAYEHUNN NCXOAHbIX
OAHHbIX, B 3aKJIl0O4YMTEsNIbHOE, TO eCTb B pe3ysibTaTbl. TakuM 06pa3oM, C TOHKU 3peHMUS
nporpaMMmMcTa MMEKTCHA NMporpaMMa 1 namsaTb, MPUYEM rMepBas NnocaenoBaTeNbHO
obHOBNSET coaep)xmumoe nocnengHen.

MpouenypHbIA A3blK MPOrPaMMUPOBaAHUS NMPEenoCTaBAseT BO3MOXKHOCTb NPOrpamMMuncTy
onpenensiTb KaXAbli LWar B npoLecce peweHns 3agadyn. OcobeHHOCTb TakKNX sI3bIKOB
nporpaMMmMpoBaHNsA COCTOMUT B TOM, 4TO 3a4a4yn pa3buBatoTCs Ha Warv U peLllarTcs war
3a warom. Micnonb3ysa npoueanypHbIn A3blK, MPOrPaMMUCT onpenensieT A3blKOBble
KOHCTPYKUWN A5 BbINOJIHEHUA NOC/eA0BaTe/IbHOCTU a/IfOPUTMUYECKMX LIAroB[18].

HeknapaTuBHbIe A3bIKM NPOrpaMMUPOBAHNSA - 3TO A3bIKKM 0OBbABNEHUA N NOCTPOEHUS
CTPYKTYpP. K HUM OTHOCATCA PYHKLMOHAJIbHbIE N JIOTUYEeCKUe A3blIKU
nporpamMMmpoBaHnA. B aTUX A3blkaxX He MPOU3BOANTCA arOPUTMNYECKUX OENCTBUN
SIBHO, TO €CTb aJIFOPUTM He 3ajaeTCcsd NPrpamMMmMCcToM, a CTPOUTCHA camoun nporpammon. B
OeKapaTUBHbIX A3blKax 3af4aeTCcs, NMPOU3BOANTCA NOCTPOEHMNE KaKON-NMbo CTPYKTYpbI
NN CUCTEMBbI, TO eCTb AeKapupyroTcs (06bABNAITCHA) Kakme-TO CBONCTBA
Co34aBaeMoro obbekTa. TN A3bIKN NOJYHUIN WINPOKOE NMPUMEHEHME B CUCTEMAX
aBTOMaTU3MpoBaHHOro npoektTmposaHusa (CAlP), B Tak Ha3biBaeMbix CAD-nakeTax, B
MOLEeSINPOBHUN, CUCTEMAX UCKKYCCTBEHHOI0 MHTEeJIIeKTa.



PYyHKLMOHANbHOE NpOorpaMMMUpoOBaHmMe - 3TO CNocob COCTaB/IEHUA NPOrpamMm, B
KOTOPbIX €AMHCTBEHHbIM OENCTBMEM SIBSIETCS Bbl30B PYHKLUNN. B hpyHKLUNOHAIBHOM
NpPOrpaMMmMpPOBaHNN He UCMOJIb3yeTCs NaMsATb, KaK MeCTO ANA XPaHEeHMUS AaHHbIX, a,
cnenoBaTesIbHO, HE NCMOJIb3YOTCA NPOMEXXYTOYHbIE NepeMeHHble, ornepaTopbl
NPUCBaMBaHUA N LUNKIbl. KNo4YeBbIM NOHATUEM B (PYHKLIMOHAJIbHbIX A3blKax SBASETCS
Bblpa)keHue. MporpamMmma, HanncaHHas Ha PyHKUMOHANIbHOM A3blke, NpeacTaBnseT
coboin nocnenoBaTeNbHOCTb ONNCAHUS YHKLWNIA N BbipaXkeHU. BbiparkeHne
BblYMCNAETCA CBEAEHNEM CJIOXKHOIO K NPOCTOMY. BCe Bblpa)keHunsi 3anncbiBaloTCA B BUAE
CMNNCKOB.

MepBbIM A3bIKOM cTan a3blk Jlncn (LISP, LIST Processing- o6paboTka CNMMCKOB) CO34aH B
1959r. 2T0oT A3blk No3BONSAET obpabaTbiBaTbh BosbLUME 06BbEMbI TEKCTOBOM MHGMOPMaLUN.
Jlornyeckoe nporpamMmmMmmpoBaHue- 3TO NporpaMMmpoBaHme B TepMnHax Norukn. B 1973
rogy 6bin co3faH A3blK UCKYCCTBEHHOro nHtennekTa Mponor (PROLOG) (Programming in
Logic). Mporpamma Ha a3blke Nposior CTpoOUTCA 13 NocsiefoBaTesIbHOCTU (PakKTOB U
npaswuJ, 3aTemM (popMynnpyeTcs yTBepxxaeHue, kotopoe lNMponor nbiTaeTca AoKasaTb C
MOMOLLbIO MPaBuJ. A3blK CaM ULLET peLleHne C NMOMOLLLLI0 METOL0B NOUCKa U
COMOCTaBJIEHUS, KOTOPbIE B HEM 3aJ10)KeHbl. JIornyeckme NnporpamMmbl He OTANYAOTCA
BbICOKUM ObICTPOAENCTBMEM, TaK KaK NPOLLEeCC NX BbIMOJIHEHMNSA CBOAUTCA K MOCTPOEHUIO
NpAMbIX U 0BpaTHbIX LlernoYeKk paccyXaeHn pasHoobpasHbIMKM MeToAaMn NONCKaA[19].

OO BbEeKTHO-OpPUEHTUPOBaHHOE NMPOrpaMMUPOBAHMUE - B OTUX A3blKaX NepeMeHHbIe U
QYHKLMKM FPYNMNPYIOTCA B TaK Ha3blBaeMble KNacchl (lwabnoHbl). bnarogapsa aTomy
nocturaeTtcsa 6onee BbICOKUA YPOBEHb CTPYKTYpu3auum nporpammbl. O6beKThl,
NOPOXXOEHHbIE OT KJ1IACCOB BbI3bIBAOT MeTOAbI (PYHKLUMM UK npouenypbl) aopyr gpyra u
MeHSAIT TaknMm 06pa3oM COCTossHME CBONCTB (NepemMeHHbix). C hopManbHO-
MaTeMaTU4YeCKON CTOPOHbI 0OBEKTHO OPNUEHTUPOBAHHbLIN CNOCOD HaNMCcaHWA NpPorpamMm
basupyeTcsa Ha npouenypHON MoAesn NPorpaMMmNPOBaHNSA, HO C coaep)KaTeslbHOM
cTopoHbl OO 6a3upyeTcs He Ha (PyHKUKUN, a Ha 0ObeKTe, KaK LLesIOCTHOW CUcTeMme,
nMmerLen CTaH4apTHLIA aBTOMAaTUYECKN MeXX0OBbeKTHbIN MHTepdenc.

Knto4yesblie 4epTbl OOl XOpoLLOo N3BECTHbI:

1. MNMepBas — MHKaNCynaUnUa — 3TO onpenesieHne KJ1acCoB — MNoJib30BaTeNIbCKUX TUMOB
OaHHbIX, 06begnHAWNX CBOE COAEPXKMMOE B €OUNHbIA TUM U peannsyowmx
HeKoTOopble onepauum nan metoabl Hag HUM. Knaccbl 06bI4YHO ABIAIOTCSA OCHOBOMN
MOAYJ/IbHOCTU, MHKaNCcynaumm n abctpakumm gaHHbix B a3bikax OOI.

2. BTopas knto4eBas 4epTa, — HacnegoBaHMe — cnocob onpeneneHMa HOBOro TUMa,
Korga HOBbIW TN HacnenyeT 3/IeMeHThl (CBOWCTBA N MeTOAbl) CyLeCcTBYIOLLEro,



MOANULIMPYS UK pacluIMpssa UX. 3TO CNOCOBCTBYET BbiPaXkeHMo cneLnaansaumnm n
reHepanusauuu.

3. TpeTbs YepTa, U3BECTHAA Kak NoAMMopdn3M, No3BosisSeT eaAnHO06pasHO CCbiaThCA
Ha 06bEKTbI PAa3/IMYHbIX KJ1AacCoB (0ObIYHO BHYTPU HEKOTOPOI nepapxumn). 3To
AenaeT Kiacchl ewé ynobHee n obnervyaeT paclumpeHne n noaaepxKy rnporpamm,
OCHOBAHHbIX Ha HUX[20].

NHkancynauusa, HacnenosaHue n NnoaMMopgpunimMm — pyHaamMeHTallbHble CBONCTBA,
KOTOopbIMM f0JKeH obnafaTh A3blK, NpeTeHAYWNA Ha3blBaTbCAa 06 bEKTHO-
OPUEHTUPOBAHHLIM (A3bIKW, HE NMeloLLVe HaclegoBaHua U noanMmopdusma, Ho nMerLne
TOJIbKO KJNlacCbl, 0ObIYHO Ha3bIBAOTCS OCHOBaHHbLIMW Ha Knaccax). PasnnyHele OO SA3bIKK
MCMNONb3YIOT COBEPLUEHHO pa3Hble noaxoabl. Mbl MoxeM pa3nmydaTb OO a3bIkuK,
CpaBHMBas MexaHW3M KOHTPOJIA TUMOB, CNOCOOHOCTL NogAepXMBaATb pa3/iNyHbIe
NPoOrpaMMHbIE MOLENN U TO, Kakne 00 beKTHble MOAEeNN OHU NOAOEP)KMBALOT.

CeTeBble A3bIKM - A3bIKW, NpegHa3HavYeHHble 019 opraHn3aumn B3anMoLencTBus
yOaNeHHbIX KOMMNbIOTEPOB B UHTEHCMBHOM MHTEPAKTUBHOM PEXMME, @ MOITOMY OHU
MOCTPOEHbI HAa NPUHLMMNAX NHTeprpeTaumnmn, To eCTb NOCTPOYHON, NHTEPAKTUBHON
06paboTKKM CTPOK NPOrpaMMHOro Koga, ONMCbIBalOLWEro HEKOTOPbLIN cUueHapun (CKpunT)
CeTeBOro B3aMMoLencTBmMA KOMMNbIOTEPOB, MO3TOMY YaCTO OHUM Ha3bIBAKOTCA
CKPUNTOBbLIMU A3blIKaMU, XOTHA CKPUNTOBbIE A3bIKN HE 06A3aTeNIbHO ABNAIOTCA CETEBbIMU,
K NpuMepy, NnakeTHble KOMaHOHbIe A3bIKM Pa3/IN4HbIX ONepaunoHHbIX cpes.

MporpamMmma uam npouecc, UHNLUMNpyrLne ycTaHoOBIEHNE CBA3M, Ha3blBalOTCH
KJMEHTCKMM NpoLeccoM, a NporpamMmma, oXxunaawuwasa MHMLMaunm cBasun, Ha3blBaeTcs
CepBEPHbIM MPOLECCOM. KIIMEHTCKUN U CEPBEPHLIN NMpoLecckl BMecTe obpa3yioT
pacnpeneneHHyto cuctemy. CBs3b MeEXAY KJIMEHTCKMM N CEPBEPHBIM NpoueccaMn MoxeT
ObITb UM Ha OCHOBE coeauHeHun (Kak Hanpumep, TCP-NpoToKo, yCTaHABANBAOLWLNA
BUPTYyasibHOE CoeanHEHNE Uan ceccuto), nnm 6es coegnHeHnn (Ha ocHose UDP-
natarpamm)[21l.

MaLUMHHO - OPUEHTUPOBAHHbIE A3bIKW

MaLUNHHO - OPUEHTUPOBAHHbIE A3bIKK - 3TO A3bIKN, HAOOPbLI ONEPaToOpPOB K
n3obpasmnTesibHble CPpeacTBa KOTOPbIX CYLLECTBEHHO 3aBUCAT OT ocobeHHoCTen DBM
(BHYTPEHHEro A3blka, CTPYKTYpPbl NAMSATA U T.4.). MalWMHHO -OpNEeHTUPOBAHHbLIE A3bIKW
NO3BONAIT NCMOJIb30BaTb BCE BO3SMOXXHOCTU 1 0CO6EeHHOCTN MallMHHO - 3aBUCUMbIX
A3bIKOB:



e BbICOKOE Ka4yeCTBO CO3[aBaeMbIX NporpamMm (KOMMaAKTHOCTb N CKOPOCTb
BbINOJIHEHWSA);

e BO3MO)XHOCTb UCMOJIb30BaHUA KOHKPETHbIX arnmnapaTHbIX pecypcos;

e NpencKasyemMoCcTb 0ObEKTHOIMO KOAa M 3aKa30B NMaMATy;

e 1711 COCTaBsIeHUA 3(PPEeKTMBHbIX NPOrpamMmMm HeobxXoANMO 3HATb CUCTEMY KOMaHA U
0CcobeHHOCTU PYHKLMNOHUPOBAHNSA AaHHOW DBM;

e TPYOOEMKOCTb MpoLecca CoCTaBsieHUs nporpamMm ( 0CoO6eHHO Ha MalUMHHbIX A3blKaX
n ACK), n10X0 3aLlMLWLEeHHOro oT NosABAeHns ownbok;

e HM3Kasa CKOPOCTb MPOrpaMMmMpPoOBaHNS;

e HEBO3MOX>XHOCTb HEnocpenCTBEHHOr0 UCMOJ1Ib30BaHUA NPOrpaMmMm, COCTaB/IEHHbIX Ha
3TUX A3blkax, Ha 9BM gpyrux Tnnos[22].

MaLIJVIHHO-OpVIeHTVIpOBaHHbIe A3bIKW MO CTENEHN aBTOMaTU4YE€CKOIro rnporpamMmmMmmnpoBaHnA
nogpasnensdarTCcd Ha KJlaCcChbl.

MaLlWNHHbIN A3bIK

Kak y>e yrnoMrnHanocb B BBEAEHUN, OTOE/bHbLIA KOMMbIOTEP MMEET CBOMN ONpeneneHHbIN
MawWwunHHbIA A3bIK (ganee M4), eMmy NpefnncbiBaOT BbINOJIHEHME YKa3blBaeMbIX onepaynm
Hafg onpenensgemMbiMyU UMW onepaHaamMun, noaTomy M4 asnsetca KoMmaHaHbIM. OOHaKo,
HeKkoTopble cemencTBa 9BM (Hanpumep, EC 3BM, IBM-370 n ap.) umeoT eanHbin MA aons
9BM pa3Hon MowHOCTU. B kKoMaHae ntoboro n3 HMx coobuiaeTcs nHGopMaumsa o
MeCTOHaX0oXAeHUN onepaHnoB U TUMe BbINOJIHAEMON ornepaunn.

B HOBbIX Mofensax 9BM HaMe4vyaeTCA TEHAEHLMS K NOBbILEHNIO BHYTPEHHUX A3bIKOB
MALUMHHO - annapaTHbIM NyTeM peann30BbiBaTb 6onee CNoXKHbIe KOMaHabI,
npmnbanxatowmecs No CBOUM (PyHKLMOHANIbHbIM AENCTBNAM K ornepaTopam
a/IrOPUTMUYECKMX A3bIKOB MPOrpaMMnUpoBaHnNA[23].

A3bikn CuMmBosIn4eckoro KognposaHus

A3bikn CumBonmnyeckoro KoguposaHus (pnanee ACK), Tak xe, kak n M4, asnsatortcs
KoMaHAHbIMU. OQHaKo KOoAbl onepauuin 1 agpeca B MalUMHHbIX KOMaHAax,
npeacTtasngowme cobom nocnenoBaTesibHOCTb ABONYHbLIX (BO BHYTPEHHEM KOAE) Nun
BOCbMEPUYHbIX (HAaCTO UCMNOJIb3yeMbIX NPW HanncaHuu nporpamMmm) undgp, B ACK
3aMeHeHbl Ha CMMBOJIbI (MOEHTUPUKATOpPLI), PopMa HanMcaHMsa KOTOPbIX MOMoraeT
MPOrpaMMUnUCTy Nlerye 3anoMmHaTb CMbICZIOBOE COOEep KaHMe onepauunn. 3To
obecneymBaeT cyuweCTBEHHOE YMEHbLUEHME Yucna owmnboK Npm cCoCTaBAEHNM NPOrpaMM.



Ncnonb3oBaHne CUMBOINYECKNX afpecoB - rnepBbin war K cozgaHuto ACK. KomaHabl 9BM
BMECTO UCTUHHBLIX (Pn3ny4ecknx) agpecos cogepaT cCMMBoIMYeckme agpeca. o
pe3ysbTaTaM COCTaBJIEHHON NporpamMmMbl onpeaenseTcsa TpebyeMmoe KONMYeCTBO A4eek
A8 XPaHEHNA NCXOOHbIX MPOMEXYTO4YHbIX U pe3ynbTUPYILWMNX 3Ha4YeHn. HasHavyeHne
afpecos, BbINOJIHAEMOE OTAEJ/IbHO OT COCTaBJ/IEHUS MPOrpaMmbl B CUMBOJINYECKNX
ajpecax, MoOXXeT NPoBOANTLCA MeHee KBaIMPULMPOBAHHBIM MPOrpaMMUCTOM NN
cneymanbHON NPOrpaMMon, 4TO B 3HAYNTENIbHON cTeneHn obnervyaeT Tpyna
nporpamMMuncTal24].

ABTOKO/bl

ECTb TakXXe A3blKK, BKAOYawwWwme B cebs Bce Bo3moxxHocTn ACK, nocpeacTtsom
pacllMpeHHOro BBefeHNa MaKpoOKOMaH4 - OHM Ha3blBalOTCA ABTOKOAbI.

B pa3siMyHbIX NMporpamMmax BCTpe4atTCA HEKOTOPble 0CTaTO4YHO 4YacTo
NCMoJIb3YoLWMecs KOMaHOHbIe Nocsief0oBaTe/IbHOCTU, KOTOPbie COOTBETCTBYIOT
onpeneneHHbIM npouenypam npeobpasoBaHnsa nHpopmaunn. ddpdpekTneHas peannsaums
Takux npouenyp obecneymsaeTcs opOpMIIEHUEM UX B BUAE CNelnasibHbiX MaKpPOKOMaHA
N BKJIIOYEHNEM MOCNEeAHNX B A3blK NPOrpaMMUpPOBaHUA, OOCTYMHbIA NPOrpaMMUCTY.
MaKpoKOMaHAbl NepeBOAATCH B MalLMHHbIE KOMaHObl ABYMS MYTAMU - paCCTaHOBKOMN ”
reHepupoBaHMeM. B MOCTaHOBOYHOW CUCTEME codep>XaTca "oCTOBbI" - CEpUN KOMaHL,
peannsywwmx Tpebyemyto pyHkLUMO, 0603HaYEHHYI0O MaKPOKOMaHA0ON. MaKpoKOMaHabl
obecneymBaloT nepenayvy pakTU4eCKMX NapaMeTpoB, KOTOpbIe B NMpouecce TpaHCAAaLMn
BCTABAAOTCA B "OCTOB" NporpamMmmbl, Npespallas eé B peasibHy MallMHHYIO NporpaMmy.

B cucteme c reHepaumnen nmeoTca cneymaibHble MporpaMmbl, aHanmsnpymwme
MaKpPOKOMaHAY, KOTopble onpenensatoT, Kaky QyHKLUNIO HeE0BX0OUMO BbINOJIHUTL U
dhopMupytoT Heobxoanmyto NocnenoBaTeIbHOCTb KOMaHA, Pean3ylowmx JaHHYIO
PYHKLNIO.

Obe YKa3aHHbIX CUCTEeMbl UCMOJIb3YIOT TpaHCNATOpPbLI ¢ ACK n Ha6op MaKpOKOMaHA,
KOTOpPbIE TaKXe ABJIAKOTCA ornepaTtopaMn aBToOKOOa.

Pa3BUTble aBTOKOAbI NONYy4YUIN Ha3BaHne Accembnepbl. CEpBUCHbIE MPOrpaMMbl U Mp.,
KaK MpaBwWJ1o, COCTaBJIeHbl Ha A3blkax Tuna Accembnep.

Makpoc

A3bIK, ABNSAIOWMNNCSA CPeACTBOM AJ18 3aMeHbl MoCNe0BaTeIbHOCTM CMMBOJIOB
ONMUCbIBaOLWMX BbiNoSHEHWE TpebyeMbix aencTeuii 3BM Ha 6onee cxxaTyto opMy -



Ha3blBaeTCca Makpoc (cpefCcTBO 3aMeHbl).

B ocHOBHOM, Makpoc npefHa3HayeH ANs Toro, 4Tobbl COKPATUTb 3aMnCb MCXOAHOMN
nporpamMmMbl. KOMMOHEHT NporpaMMHoro obecnevyeHuns, obecnevynsamoLmi
PYHKLUMOHMPOBAHME MAKPOCOB, HAa3blBAETCS MaKPOMpPOLLECCOPOM. Ha MakponpoLeccop
NOCTyrNnaeT MaKpoonpeaensiowmin n NCXOAHbIN TEKCT. Peakumna MakpornpoLueccopa Ha
Bbl30B-Bbl]ja4a BbIXOAHOIO TEKCTa.

MaKkpoC 0aMHaKOBO MOXKeT paboTaTb, Kak C MporpaMMamm, Tak U C 4aHHbIMU[25].
MaLUMHHO - HE3aBUCUMbIE SA3bIKN

MaLlWmnHHO - He3aBUCUMbIE A3bIKK - 3TO CPeACTBO ONUCaHNA aJirOPUTMOB peLleHns 3a4ad
n nHpopMaumun, nognexawien obpabotke. OHM yaoOHbI B MICNO/Ib30BaHNM 15 LUMPOKOro
Kpyra nosib3oBaTtesien n He TpebyloT OT HUX 3HaHNA ocobeHHOCTEeN opraHmnsaynmn
dhyHKUMOHUPOBaHNA O9BM u BC[26].

NMonobHble A3bIKK NONYYMUAM Ha3BaHME BbICOKOYPOBHEBbLIX 13bIKOB MPOrpaMMMpPOBaHUNS.
MporpaMmbl, COCTaBsIAeMble Ha TakKUX fA3blKax, NpencTaBnisoT cobon
nocsiefoBaTe/IbHOCTM ONepPaToOpPOB, CTPYKTYPUPOBaAHHbIE COrJIaCcHO NMpaBuiam
paccMaTpuBaHnA s3blka(3agayun, cermeHTbl, 610kn 1 T.4.). OnepaTopsbl A3bIKa
OMMCbIBAOT OENCTBUSA, KOTOPbIe OO0/KHA BbINOJHATL CUCTEMa Nocsie TPaHCAaunn
nporpaMmmsbl Ha M4.

T.0., KOMaHAHbIE NOC/IeA0BaTENbLHOCTY (NpoLenypsbl, MoANpPorpaMmbl), 4acTo
NCcnoJsib3yemMble B MalLUHHbIX NpOorpaMMax, NpeacTaB/ieHbl B BBICOKOYPOBHEBbLIX i3blKaxX
oTAeNbHbIMM onepaTopaMu. MNMporpaMMmUCT NONYYMN BO3MOXKHOCTb HE pacnucbiBaTh B
NeTanax BblYNCANTENbHbIA MPOLECC Ha YPOBHE MALUMHHbLIX KOMaH, a COCPEAOTO4YNTLCS
Ha OCHOBHbIX 0COBEHHOCTAX anropmTMa.

Mpo61eMHO - OpMeHTUPOBaHHbIE A3bIKN

C pacwumpeHunem obnacten NnpMMeHeHUs BbIYMUCINTENIbHON TEXHUKW BO3HUKIA
HeobxoaAMMOCTb hopMann3oBaTb NpeacTaB/eHNe NOCTAHOBKN N peLleHMEe HOBbIX
KnaccoB 3aaa4. Heobxoanmo 66110 co3aaTh TakMe A3blKM NPOrpaMMUpPOBaHNS, KOTOpPbIE,
NCNonb3ys B AaHHOW obnacTn 0603HaAYEHUSA N TEPMUHOIOM NI, MO3BOANAN Bbl ONNCLIBATb
TpebyeMble anropuTMbl pelleHns aasa nocTaBieHHbIX 3a4a4, MU CcTanm NnpobsieMHo -
OPNEHTUPOBAHHbLIE A3bIKU. 3TN A3bIKN, OPUEHTUPOBAHHbLIE HA peLleHne onpeaesieHHbIX
npobnem, OO0/KHbI 0becne4ynTb NporpaMMmncTa cpeacTBamm, NO3BOASOLWMMN KOPOTKO U
4eTKO hopMyIMpoOBaTh 3afaudy U NonyyaTb pe3ysbTaThl B Tpebyemon hopme[27].



MpobneMHbIX A3bIKOB O4eHb MHOI0O, HarMpuMenp:

e ®opTpaH, ANros - 43blkK, CO34aHHbIE OJ19 peleHnsa MaTeMaTu4ecKnx 3anay;
e Simula, CnaHr - ona mogenmpoBaHus;

e Jlncn, CHobon - gnga paboTbl CO CMUCOYHBIMUN CTPYKTYpPaMMU.

e O6 3TKX A3bIKax pacckasaHo pasnblue.

YHI/IBepcaJ'IbeIe A3bIKN

YHuBepcasbHble A3blkn BblI CO30aHbl 414 LUMPOKOr0 Kpyra 3aja4y: KOMMep4Yeckux,
Hay4YHbIX, MOAEeNNPOBaHNA N T.4. [epBbil yHUBEpPCasbHbIN A3blK Obla pa3paboTaH
hmpmon IBM, cTaBwnin B NnocaenoBaTeslbHOCTU A3bIKOB 11/1. BTOpOW No MOLLHOCTH
YHMBEpPCasibHbIA A3blK Ha3biBaeTcs Anron-68. OH no3sonseT paboTaTb C CMMBO1IAMU,
paspagamMm, HncsiaMm ¢ puKCMpoBaHHOM 1 Niasatowen 3anaton. MNn/l nmeeT pasBuTyto
cucTemy onepaTopoB AN yrnpassieHUsa popmMmatamu, ona paboTbl C NOASAMN NEepPEMEHHON
OJIVHbI, C 4AaHHLIMU OPraHN30BaHHbLIMU B CJIOXKHbIE CTPYKTYPbIl, U 418 3PPEeKTUBHOro
NCMNOJIb30BaHUA KaHasioB CBA3U. fA3bIK yHYUTbIBAET BKJIIOYEHHbIE BO MHOIMMe MallUHbI
BO3MOXXHOCTM NpepbIBaHUA N MMeeT COOTBETCTBYOLWMe onepaTopsbl. [pegycMoTpeHa
BO3MOXXHOCTb MapasiiesibHOro BbIMNOJIHEHNE Y4aCTKOB NporpamMm.

MporpamMmmsl B [M71/1 KOMANANPYIOTCA C MOMOLLbLIO aBTOMaTUYeCKNUX npouenyp. A3bik
NCrnonb3yeT MHOrne ceonctea ®opTpaHa, Anrona, Kobona. OgHako OH AonycKaeT He
TOJIbKO ANHAaMU4YeCcKoe, HO U yrnpaBiigseMoe U CTaTUCTNYeCcKoe pacnpeaesieHns namMmaTun
[28].

unanoroBble A3bIKN

MosiBNeHne HOBbIX TEXHUYECKNX BO3MOXXHOCTEN NOCTaBUIO 3a4a4y nepen CUCTEMHbIMM
nporpaMMmncTaMm - co3gaTb NPOrpaMMHble CpeAcTBa, obecneymBatolLe onepaTuBHoe
B3auMoAencTBue YyesioBeka ¢ 3BM nx Ha3BanM ANANIOrOBbIMA A3bIKaMU.

97K paboTbl BeNUCb B ABYX HanpasneHnax. Co3gaBasancb cneymasbHble yripasasooLwme
A3blKN oNa obecnevyeHna onepaTUBHOINO BO3AENCTBUA HA NPOXOXKXOEHME 3a4a4, KOTopble
COCTaBNANNCL Ha NoObIX paHHee Hepa3paboTaHHbIX (He ANanoroBbIiX) A3blKax.
Pa3pabaTbiBainCb Tak>Xe A3blKK, KOTOPblE KpOMe Lenen yrnpasneHmna obecnevynsanm Obl
onncaHue aaropnTMoB peLleHnsa 3anaud.

HeobxoanmocTb obecnevyeHnss onepaTUBHONO B3aUMOAENCTBUS C MOJib30BaTENIEM
notpeboBasa coxpaHeHns B NaMaTu OBM Konnum ncxogHom NporpamMmmbl gake nocsie
nosy4eHns o6beKTHOW NporpaMmbl B MaLLUUMHHbLIX KogaxX. MNpn BHECEHUN NU3MEHEHW B



nporpamMmmy C ncnoJib3oBaHmemM OmaJsioroBoro A3blka CUCTEMa MporpamMmmMmmnpoBaHnsa C
MOMOLLbIO cneunanbHbIX Tabnuy YCTaHaBJIMNBae€T B3aNMMOCBA3b CTPYKTYP NCXOOHOWN K
06bekTHOMN rnporpamMmm. 3TO NO3BOJIAET OCYLLEeCTBUTb Tpe6yeMb|e penaKumnoHHbIE
N3MeHeHNs B 06 bEeKTHON nporpamMmme.

OAHUM 13 NPMMEPOB AMASIOrOBbIX SI3bIKOB ABNAETCA BaNcuK.

Bancuk ncnonbsyet 0603HaYeHUSs NOA0OHbIE 0ObIYHBIM MAaTEMATUYECKUM BbIPaXKEHUSM.
MHoOrve onepaTopbl ABAAIOTCSA YNPOLEHHBIMW BapuaHTaMn onepaTopoB A3blka PopTpaH.
Mo3TOMY 3TOT S3blK MO3BONISIET peLwaTb JOCTAaTOYHO LWNPOKNIA KPYT 3a4a4d[29].

HenpouenypHbie S3bIKU

HenpouenypHble f3bIKN COCTaBAAT rpyrny s3bIKOB, OMUCbIBAOLWMNX OpraHn3aumnio
DaHHbIX, obpabaTbiBaeMbIX MO0 PUKCUPOBAHHBLIM asiropuTMamM (TabnmnyHble A3bIKU U
reHepaTopbl OTYETOB), U A3bIKOB CBA3M C ONepaunOHHbIMU CUCTEMaMW.

Mo3BONISAA YETKO ONMUCbIBaTb Kak 3agavy, Tak U Heobxognmble ons eé pelueHuns
nencTensa, Tabnnubl peleHnn 4atT BO3MOXXHOCTb B HarnaaHom popme onpenennTs,
KaKue yCcsioBUA OO/DKHbI ObITb BbIMOJHEHbI MPeXAe YeM nepexoanTb K KakoMy-nmbo
pencrtenio. OgHa Tabnmua peweHnn, onUCbIBalOWas HEKOTOPYIO CUTYaLUIO, COOEPXUT
BCEe BO3MOXXHble BNIOK-CXeMbl peannsaunm aaropnTMoB peLleHuns.

Tabnn4yHble MeTOAbl JIEFKO OCBaMBATCA cneymanncTtaMmmn nobbix Nnpogeccui.

[MporpamMmebl, cOCTaB/IeHHbIE Ha TabnnyHoM fA3bIKe, y,ﬂ,06HO ONnnMcbIBalOT CJI0XKHbIE
CnTYaunn, BO3HMKatwowme npn CMCTeMHOM aHaJ1n3e.

HenpouenypHble A3blKW - COBPEMEHHOE HarpaBJieHWe CUCTEMHOI0 NMPOrpaMMmMpPoBaHns,
Mo3BoJIAOLLEE CKOHLUEHTPMPOBATb BHUMaHMe pa3paboTynka Ha ONMMCaHUN Lenen u
npaBwJ, a He Ha NocNenoBaTe/IbHOCTU OENCTBUA MO NX peanm3aunm (T.e. ONUCbIBaeTCA
«4TO OenaTb» BMECTO «KaK genaTb»). Icnonb3oBaHWe HernpouenypHOro s3blika
obecne4ymBaeT MaKCMMasabHO BO3MOXXHYIO MPOCTOTY M NMOHATHOCTb NMPOrpamMm ans
pa3paboTymkKa-TeXHO0ra, NepeHoCs CJI0XKHOCTU NpoLeaypHON peannsaumm Ha
CUCTEMHBIN YPOBEHb, YTO COKpaLLaeT TPYAOEMKOCTb U CPOKN pa3paboTku, yBenmyimeaeT
HagoexxHocTb [10.

CTaHOBJIeHUe HenpoueaypHoOro NporpaMMmMpoOBaHUS



Kak n3BecTHO, 4YenoBe4yeckoe MblllJieHe NOCTPOEHO NpeXXae BCero Ha accoumaumnax um
cBA3sX. ECTeCTBEHHOE MbILLJIEHNE HEMPOLEAYPHO - aJirOPMTMbl TUMNA «Aesait pas, Aenan
ABa» COCTaBJISAOTCA C TPYAOM NyHLWIMMUK CcneymanmcTamm, a BCEMU OCTasIbHbIMU
Bbly4MBalOTCS Han3yCTb. BHe npon3BoacTBa NtoAan NO-BO3MOXHOCTU M36eraT XeCTKNX
a/IrOpMTMOB (MoKa3aTesIbHO, YTO AaXke B KJIaCCUYEeCKU-npouesypHOM KyJIMHAPHOM
npouecce xo3ankn He NiobaT NCNOSIb30BaTb «CTPOrne» N3MEPEHNs N aKTUBHO
BapbUPYIOT PeLEenTypy, COXPaHsSsi CMbIC/IOBbIE CBSI3N MeXAy KOMMNOHEHTaMM).

OZHAaKO, COBPEMEHHbIE BbIHYUCINTENbHbIE MalLNHbI TPEOYIOT NpoLeaypHOro onMcaHuns
cBoero QyHKUNOHNPOBaHMSA. Mo3ToMy, y>Xe B TeyeHun nocnenHux 50 net Bce bonbluee
KOJINYECTBO JII0AEN 3aHMUMAOTCS PYYHON KOMMUSILIMEN CBOEro HEMNPOLLeAYPHOro
MbILLIEHMS B NpoLeaypHble onncaHns. NpuHUnnmMaabHOe HeECOBEPLLUEHCTBO rnobasbHon
npouenypHoOCTM 6bIJI0 0CO3HAHO CPaBHUTENILHO HElABHO, @ CUCTEMbl HEMPOLLEAYPHOr o
nporpaMMmMpoBaHNs, NMNO3BOJIAIOLLIME 3aMEHNTb PYYHYIO KOMMUASALNIO 3HAHMUIA Ha
aBTOMaTUYECKY0, TOJIbKO HAYNHAIOT 3asaBNATb 0 cebe. B HacToAWMNIA MOMEHT Takune
CUCTEMbl aKTUBHO MUCMOJIb3YIOTCA B 3JIMTHBIX OTPACNAX TUMA KOCMUYECKUX
nccnenoBaHui, napanniesbHbIX BbIYHUCAEHWIA B 3a4a4aX aAepHON dU3NKK K T.M. drnoxa
LLUMPOKOro BHEAPEHUS B HEMPOLIEAYPHOro NporpaMMmMpoBaHnNs B MPOMbILLJIEHHOCTW eLle
He HacTynwuia, XoTsa B labopaTopusaX KPYMNHbIX (UPM BeAyTCS COOTBETCTBYOLLME
pa3paboTkun[30].

OAHOW N3 NMPUHLMNNANbHBIX 0COBEHHOCTEN CTaHOBJIEHNA HeNpoLueaypHOro
NporpaMMmMpPOBaHNA ABNAETCA NPenMyLLeCTBEHHOE pa3BUTNE HEYHMBEPCasibHbIX A3bIKOB,
OPNEHTUPOBAHHbLIX HA KOHKPETHYI0 NpegMeTHYto 061acTb (B HaweM cny4dae - Ha ACYTI).
YHMBEpPCaNnbHOCTb ABNAETCSA HeU3DeXXHOM XepTBOW APY>KECTBEHHOCTU sA3blka A5
TexHosiora. Kak roBopsT cneumnanncTbl, «yHUBEPCabHbIN A3blK APY>XXECTBEHEH A5
CUCTEMHOro nNporpamMMmucTa». Bnpoyem, TpagnUMOHHbIE NpoLeaYypPHbIe A3bIKN
TEXHOJIOMMYEeCKOoro NpPorpaMMmnMpPoBaHUS TakKXe HeyHBepCallbHblI.

COBOKYMHOCTb 06 bEKTHO-KOMMOHEHTHbIX TEXHOJIOTMIA Aasla Ka4eCTBEHHO HOBLIN 6a3unc
OJ151 NOCTPOEHUS CUCTEM HenpoLenypHOro NporpaMMmMpPOBaHNS, YTO CyLLLECTBEHHO
ynpoCTWUJI0 N yOELEBUIIO UX CO3AaHNE, OTKPbIBas BO3MOXXHOCTb MCMOJIb30BaHNSA B
6a30BbIX OTPACNAX MPOMbILLIEHHOCTH.

3akaH4YMBas UCTOPUYECKUIN IKCKYPC XO0Tesnocb 6bl 0C060 0OTMETUTHL, 4TO HenpouenypHoe
nporpaMMmpoBaHmne - ogHa N3 HeMHormnx obnacten, B KOTOPbIX OTe4eCTBEHHAs
HayKoeMKoe Npon3BoACTBO HAX0OUTCHA Ha nepenosbix pybe)xkax. Heckosbko
KoslekTneoB PAH, BeoyLLMX COOTBETCTBYOLWME pa3paboTKM BbICOKO KOTUPYIOTCSA B
Mupe. K coxaneHuto, Poccunckoe npaBuUTesibCTBO NMPakTUYeCKM He PuHaHcupyeT



pa3BUTME 3TOr0 CTPaTErM4eCcKoro Harnpas/eHNS OTEe4eCTBEHHON HAaY4YHOW TEXHOJIOMMN, a
CyWw,ecTBEHHbIM UCTOYHUKOM (PUHAHCMPOBaHUA paboT B TeYEHUN AINTENbLHOMO BPEMEHN
6binn 3akasbl 0T HACA n MnHucTepcTBa obopoHbl CLUA[31].

Kputepuu BbiOOpa cpenbl U A3biKa pa3paboTku
nporpaMmm

Kputepun Bbibopa cpeabl pa3paboTku Nporpamm

Cpenbl nporpaMMuUpoBaHuns (UM Kak nx elle HasbiBaloT, cpenbl pa3paboTku) - 3To
MPOrpamMmbl, B KOTOPbIX MPOrpPaMMnCTbl NULLYT CBOW MPOrpamMmbl. MIHbIMK CnoBamu,
cpefa NporpamMMmMpoBaHUA CAYyXUT Aans pa3paboTknm ( HAaNUCaHMA) NporpamMmm n 06bIYHO
OPUEHTUPYETCHA Ha KOHKPETHbIN A3blK NIN HECKOJIbKO A3bIKOB MPOrpamMMmpoBaHus (B
3TOM CJly4ae A3blku, 06bI4HO, MpUHaAaeXxaT O4HOW A3bIKOBOW rpynne, Hanpumep, Cu-
nonobHble). KOMNOHEHTBLI Cpeabl MPOrpaMMmNpPOBaHUS:

1. PepakTop - 3TO CPeACTBO A1 CO34aHUA U U3MEHEHUA NCXOAHbIX dalifoB, KOTOpble
cogep)xaT HanMcaHHy Ha A3blke NPOrpaMMUPOBAHNSA MPOrpaMMmy.

YCNnoBHO penakTopbl AeNATCS Ha ABa TuMa.

MepBbin TN paboTaeT C Noc/eAoBaTe/IbHOCTLIO CMMBOJIOB B TEKCTOBbIX (haniax u
obecneymBaloT pacWIMpPeHHY0 PYHKLNOHAIbHOCTb - MOACBETKY CMHTaKCuUca, COPTUPOBKY
CTPOK, KOHBEPTaLMIO KOAVUPOBOK, NMOKa3 KOAOB CMMBOJIOB U T.M. YacToO Takne penakTopsbl
Ha3blBalOT pefakTopaMun Koaa, NOCKOJIbKY OCHOBHOE UX Ha3Ha4YeHue - 3TO HanncaHme
NCXOOHbIX KOAOB KOMMbIOTEPHbLIX Mporpamm. Npumepsbl Taknx pegaktopos: Emacs (oguH
N3 CaMbIX MOLLHbIX MO BO3MOXXHOCTSAM MHOrouesieBon, ceoboaHbin penakTop); jEdit
(cBoboOHbIN penakTop Ha Java); Kate (MowHbIn pacwmpsaemMbirt cBO6OAHbLIN TEKCTOBLIN
penakTop C NOACBETKOM CMHTAKCKUCa AJ19 MaCChbl 13bIKOB MPOrpaMMUpPOBaHNS U
pa3meTKkun); Notepad (BxoanT B cocTaB Microsoft Windows); Vim (0anH 13 caMbiX MOLLHbIX
Mo BO3MOXXHOCTAM pefakTop gns nporpammmncTtoB); EditPlus (TekcToBbIM pegakTop Ans
Windows, npegHa3Ha4YeHHbIN 0a8 NporpamMMnupoBaHus n seb-paspabotkun) n ap.

BTopon Tun penakTopoB MMeeT paclumpeHHble PYyHKLUN (hopMaTUPOBaHUA TEKCTa,
BHeApPEHUSA B Hero rpauknm n gopmyn, Tabnuuy n obbekTos. Takme pefaKkTopbl HacTo
Ha3blBalOT TEKCTOBbLIMU MpoLeccopaMu u npegHa3HavdyeHbl OHWN /19 CO30aHUA TEKCTOBbIX
OOKYMeHTOB. K TakMM TEKCTOBbIM MpoLeccopamMm MOXXHO oTHecTu Microsoft Word,
WordPad v ap.



1. KoMnungaTop - TpaHCAMpyeT CMMBOJIbI U3 UCXOAHOro hanna B 06 beKTHbIN MOL4Y b,
KOTOPbIAN COOEPXUT KOMaHAbl B MalULMHHOM Ko4e OJ19 KOHKPETHOro KoMnbloTepa.

2. KOMMOHOBLUMK U pefakTop cBA3en - cobupaeT obbekTHbIe hasibl OTAEIbHbIX
KOMMOHEHTOB MPOrpamMmbl U pa3pellaeT BHEWHME CCbIJIKU OT OAHOM0 KOMMOHEHTa K
apyromy, dopMmpys NCnoaHseMbln gan.

3. 3arpy34yuk - KonupyeT ucnoaHsaembln pans C gUCcKa B NaMaTb U MHAUMANN3nNpyeT
KOMMbIOTEp rnepen BbIMOJIHEHNEM NPOrpaMMbl.

4. OTnag4uk - 3TO CPenCcTBO, KOTOPOE AaeT BO3MOXXHOCTb NPOrpamMMnUCTy yNpaBiaTb
BbIMOJIHEHNEM MPOrpaMMbl Ha YPOBHE OTAeJ/IbHbIX ONepaTopoB A1 ANAarHOCTUKN
ownbok. Mo3BonaseT BbIMNOMHATL NOLIAroBYK TPACCUPOBKY (MowaroBoe BbIMOJIHEHNE
nporpamMmbl C OCTAHOBKaMW Ha KaKa0W KOMaHAe Uan CTPOKeE), OTCNeXneaTb,
yCTaHaBAMBaTb UM N3MEHATb 3Ha4YeHUsA NepeMeHHbIX B rnpoLecce BbiNoJIHEHUSA
nporpamMmbl, yCTaHaBAMBATb N YAANATb KOHTPOJIbHbIE TOYKWN UK YCITIOBUSA
OCTaHOBKW U T.A.

5. CpencTtBa TeCTUPOBaHUSA - aBTOMATU3NPYET NpoLecc TeECTUPOBAHNSA NPOrpamMm,
co3Z.aBas M BbINOJIHAA TEeCTbl M @aHANM3NPYA pe3ysibTaTbl TECTUPOBAHUS.

6. MIHTepnpeTaTop - BbINOJHAET UCXOAHbIN KOA NMpOorpaMmmbl B OT/INYME OT
KOMMuNaTopa, nepesoasero NCXoaHbln hann B 06 beKTHbIN[32].

Kputepun Bbibopa A3blka pa3paboTKm NnporpamMmm

f3bIK NpOrpaMMuUpoBaHUA — (POPMasibHbLIN A3bIK, MPeAHa3HavYeHHbIN AN 3annucu
KOMMbIOTEPHbIX NPOorpamMm. A3blK NporpaMMmMpoBaHna onpegenseT Habop NeKCn4eckunx,
CUHTAKCUYECKNX N CEMAaHTUYECKMX MpaBusl, onpenensowmnx BHELUHUN BU NPOrpaMmmbl v
DeNCTBUSA, KOTOPbIE BbINOJHUT UCNoNHUTENb (00bIYHO — DBM) nopg eé ynpasneHmnemM.

Co BpeMeHU co3aHns NepBbiX NPOrpamMMUpPyEMbIX MallNH Ye10BEYeCTBO NpuayMasno
6on1ee BOCbMU ThICAY A3bIKOB MPOrpaMMUPOBaHMSA (BKJIOYAs 330TEPUYECKME,
BU3yasibHble N UTpyLlleyHble). Ka)kabi rof X 4Yncno yeennymeaeTcsa. HekoTtopbimMu
S13blkaMW yMeeT MNoJ1b30BaTbCs TOJIbKO HEBONbLIOE YNCII0 X COBCTBEHHbIX
pa3paboTUMKOB, ApYyrme CTaHOBATCSA U3BECTHbI MUIMOHAM ntoaen. MNMpodeccnoHanbHble
NPOrpaMMnCTbl MOTYT BNafleTb OeCATKOM 1 6osiee pa3HbIX A3bIKOB MPOrPaMMUPOBaAHMUS
[33].

A3bIK MpOrpaMMmMpoBaHNs NpeaHa3HayeH oas HanncaHuUs KOMMbOTEPHbLIX NPOrpamMm,
KOTopble NpeacTaBnatoT cobon Habop npaBusl, NO3BONAOLIMX KOMMbIOTEPY BbIMOJIHUTL
TOT UM UHOW BbIYNCINTENbHbIV NPOLLECC, OpraHN30BaTb yNpaBJ/ieHNEe Pa3InYHbIMU
obbekTamMu, 1 T. N. A3bIK NPOrPaMMMPOBAHNS OTIMHAETCH OT €CTECTBEHHbIX A3bIKOB TEM,
4YTO NpeaHa3HavYeH ans yrnpasneHns 3BM, B To BpeMS Kak eCTEeCTBEHHbIE 3bIKU



NCNONb3YIOTCS, Mpexxae Bcero, ans obweHnsa nogen mexny cobon. bonbLWNHCTBO
A3bIKOB MPOrpaMMMPOBaHNA NCMNOJIb3YyeT CneunasibHble KOHCTPYKUUM ANa onpepeneHuns
N MaHUMYNPOBAHNSA CTPYKTYpPaMN OAHHbIX N YNPaBAEHUS NPOLECCOM BblHUCIEHWNA.

Kak npaBuio, A3blK MPOrpaMMUPOBaHNA ONpeenseTcs He TONbKO Yepes cneungukaumnm
CTaHAapTa fA3blka, POpMasbHO ONpenensolUIne ero CMHTaKCMC U CEMaHTUKY, HO N Yyepes
BOMJIOWEHUSA (peann3aumn) cTaHgapTa — NporpaMMHble cpeacTsa, obecrneymBatoLmx
TPAHCALUMIO UIN UHTEPNpeTaLuio MPorpaMM Ha 3TOM A3blKe; Takne NporpaMMHble
CpeacTBa pPa3/IN4yaloTCsa Mo NPoN3BOAUTENIO, MApPKe N BapuaHTy (Bepcumn), BpeMeHu
BblMyCKa, MNOJIHOTE BOMJIOLWEHNS CTaHAapTa, AONO/IHUTENbHbIM BO3MOXXHOCTSM; MOTyT
UMeTb onpeaenéHHble oNBKM N ocobeHHOCTN BOMJIOLLEHUS, BAUSIIOLLIME Ha MPaKTUKY
NCMNOIb30BaHNA A3blKa UIN faXKe Ha ero cTaHaapT.

Ha cerogHsILLHMA OeHb CyLecTBYeT LWMPOKIMIA BbIBOP pa3iNyHbIX CPeACTB peanm3aunm
nporpaMmMHoOro kKoaa. icnonb3yembili B MPOEKTe A3blK MPOrpaMMUPOBaHUS onpeaenseT
CKOPOCTb pa3paboTky 1 peanmsaymm, NPoCcToOTYy CONPOBOXKAEHWNS, BO3MOXKHOCTb
nepeHoca Co34aBaeMOoro B paMKax 3TOro NpoeKkTa NporpaMMHoro obecneyeHms.

Mo Mepe Bo3pacTaHMUsa poaun nporpaMmMHoro obecneyeHus n TpeboBaHNM K HEMY
nporpaMmMmncTaMin 661 co3faHbl passinyHble A3bIKU NPOrPaMMMPOBaAHMS
npenocTaBsoLMeE NoBblLEeHWE 3PHEKTUBHOCTU, HAAEXKXHOCTN, MOBUNBHOCTU
yrnpoLLeHne HaNnMcaHHOro C NX NOMOLLIbIO MporpaMMHoro obecnevyerus. MNoasneHne
MHOXXECTBa pa3J/INYHbIX A3bIKOB NPOrpamMMmnpoBaHns TpebyoT TwaTenbHOro Beibopa
€O0MHCTBEHHOr 0 NPaBMIbHOIO BapnaHTa AN peleHns KOHKPeTHOoM 3agayn. Ha aTane
peann3aunm NporpaMMHOro Koaa BbIMOJIHAETCA KOAMPOBaHNE OTAEIbHbIX 3/IEMEHTOB
nporpamMMbl COrJlaCHO TEXHUYECKOMY 3a[aHMuIo.

B cBsi3n € 3TUM, nepen pa3paboTymkamMm CTOUT BOMPOC - KaKOW A3blK peanm3aynm
BbibpaTb? [N HavYyana NponcxoanT oTOOp KPUTEPUEB BaXKHbIX OJ19 KOHKPETHOW cdepsbl
DesATeNnbHOCTN, NOC/Ie Yero NPONCXoANT HENOCPEeACTBEHHO BbIOOp NOAXOAALLErO
BapuaHTa[34].

Koraa Heobxoammo co3aaTb 60nbLWYHO NPOrpaMMHY0 CUCTEMY NN COCTaBUTb
nporpamMmbl A1 peLleHns Kakon-nmbo 4YacTHOM 3a4a4m, B TOM 4Yucse npu cosgaHum
KOMMbIOTEPHbIX NP, BCTAaeT BOMPOC, Kakon BbiIbpaTb Ang 3Ton uenu Hanbonee
NoAXOAAWNI A3bIK MPOrpaMMmnpoBaHus. B 6onbLlInMHCTBE Cly4aeB Takoun BbIbop
henaeTcsa Ha OCHOBAHUN O4YeHb MPOCTbIX «3E€MHbIX» (PAaKTOPOB: HAIMYUN TOFO NN NHOTO
TpaHCAATOPa U YMeHUsA aenatb COPT Ha JaHHOM fA3blKe. HO ec/in B pacropsi»xeHnm
noJsib30BaTesNIA HECKOJIbKO S13bIKOB MPOrpaMMUPOBaHNSA U HY>XKHO CO34aTb, TO



Heobxoaonmo Y4UTbIBaTb cJieaytowmne obcTosaTenbcTBa:

— Ha3Ha4eHue pa3pabaTbiBaeMoro codprta, TO €CTb He0bXxo0aANMOCTb B Hen byaeT
BpeMeHHas nam oHa byaeT ncnosib3oBaTbCs MNOCTOSAHHO, OyAeT N OHa B Aas/ibHENLLIEM
nepenaBaTbCs APYrUM opraHusaumsam, 6yayT nv co3aaBaThCa ee HOBblE BEPCUU;

— Heobxoanmasa ckopocTb paboTbl codTa, COOTHOWEHME N paboTa ero BblHNCIUTENbHbIX
N ONasIOrOBbIX KOMMOHEHTOB;

— npennosiaraemMbliii pasmMep NporpamMmmsbl, TO €CTb CO3[aBaTh €e Kak eauHoe Liesioe uin
oHa byneT B BMAE OTAesIbHbIX B3aMMOAENCTBYIOLLNX MOLAYEN, HYXKHO NN
MUHMMN3MPOBATb Pa3Mep NamaTu, KOTOPYH 3aHMMaeT NporpaMmma Bo BpeMsi paboThl;

— BO3MOX>XHOCTb COMmpsi>eHnsa pa3spabaTbiBaemMoro copta C APYruMm rnpuioXKeHnaMm
(nakeTaMn nam NporpaMmmamm), BKAOYaASA MPUNOXKEHNS, COCTABNIEHHbIE Ha UHbIX Si3blKaX
nporpaMMmnpoBaHuS;

— OCHOBHbIE TUMbI AaHHbIX, KOTOPbLIMM NPUAETCSA ONEPUPOBATL, BOSMOXXHOCTb
noanep>XXkKn paboTbl C Pa3INYHLIMU TUMNAMU CTPYKTYP (CTPOKaMn, AeNCTBUTENIbHbIMY
yucnamum, CNUCKaMu n ap.);

— XapakKTep N YpoBEHb MCMNOJIb30BaHUA NepndepnimnHbiX cpeacTs (MOHUTOPA,
KJiaBuaTypbl 1 ap.), He0bXoAMMOCTb B cneymaibHOM NPOrpaMMmUpOBaHUN HEKOTOPbIX
dyHKUMI, 4TO6bI paboTaTb C NepuPepUnHbIMMN YCTPONCTBaMU;

— uenecoobpasHOCTb N BO3MOXXHOCTb MPMMEHEHNA UMEIOLWNXCS CTaHOAPTHbIX
6nbnnoTek noanporpamm, npoueanyp, PYHKUMRA[35].

SAKNMIOYEHUE

B xone BbINONIHEHUSI paboThbl Bbla AOCTUIHYTa NOCTaB/EHHAN Lefb: N3y4YeHa
KnaccmurKaumns 3blkoB MPorpaMmMnMpoBaHuns, Npon3BeneH aHannus Kputepmes Bbibopa
cpeflbl U A3blka NPOrpaMMmMpoBaHus.

Ina [OCTUIXKEHUS OaHHOW Luenu Heobxoammo 6b1J10 BbIMOJIHUTL Criedylolme 3a0a4u:

1. paccMmoTpeTb KNaccuurnKaumio A3blIKOB MPOorpaMMmnpoBaHns;
2. N3y4nTb KpuTepun Bbibopa cpeabl pazpaboTky;
3. NpoaHanu3npoBaTb KpUTepun Bbibopa A3blka pa3paboTku.



Pa3paboTka MHOXXKeCTBa A3blIKOB MPOrpPaMMUPOBAHMNS BbICLLEr0 YPOBHS, a TakXe UX
HernpepbIBHAA MOAEPHU3aLNS N YCOBEPLLUEHCTBOBaHME, NMPeAoCTaBMU/I0 YENOBEYECTBY
BO3MOXXHOCTb HE TOJIbKO peasin30BbiBaThb BbirogHoe obLleHne ¢ MallMHON, HO U
NMPUMEHATb TEXHUYECKNE U MHPOPMALIMOHHbIE CpeacTBa AJ1s peann3aunm caMmblX
CNOXXHbIX pac4eToB B 06/1aCTN CaMOSIETOCTPOEHUS, PAKETOCTPOEHUS, MEAULIMHBI N AaXKe
3KOHOMUKMN.

BHe 3aBMCMMOCTM OT TOr0, 4TO HACTOSALLMA YPOBEHb PAa3BUTUSA A3bIKOB
NPOrpaMMMPOBaAHNS AOCTUI HEMOCTUXXMMbIX BbICOT, HaNpaB/ieHNEe X Pa3BUTUS 1
COBEPLUEHCTBOBAaHNSA AAlOT HaM BO3MOXXHOCTb NpegnosaraTh, YTO B CKOPOM BPEMEHN
OynyT co34aHbl TaKMe S3bIKM MPOrpaMMUPOBaAHUNSA, O KOTOPbIX CeNYac YeJI0OBEYECTBO He
MOXXeT N MeyTaTb.
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