Copnep>xaHue:

BBEOEHWE

Ha cerogHAWHNN OEeHb, N HA OOCTUMHYTOM 3Tane 0CBOEHNS KOMMbIOTEPHbIX U
NHOPMALLMOHHbBIX TEXHOJIOM NI, O4EHb CJIOXKHO BOOOPasnTb No-HACTOSALLEMY
KBannunumMpoBaHHOro cneumanncTa, KoTopbin He Bnagen 6ol MHPOPMaLMOHHBIMK
TEXHOOrnaAMmn XoTs Bbl Ha Ha4YasIbHOM YPOBHE. DTO CBA3aHO, MOMUMO MPOYeEro C TeM,
4YTO AEeATeNIbHOCTb N0bOoro COTpyaHNKA B TON UM MHOW CTENEHU 3aBUCUT OT YMEHMUS
n3y4yaTb, AobbiBaTb U 06pabaTbiBaTb MH(POPMaLUIO, @ Ha CEroAHALWHNUA OEHb - 3TO
HY>XHO OenaTb elle n onepaTuBHO.

Y4yuTbIBas COBPEMEHHbIN HANop U KOJMYeCTBO HEPUIbTPOBAHHON NHGOpMaLnn,
MoCTynalwLen NoNb30BaTeNAM exXxeqHEBHO, NOABNAETCA psaa TpeboBaHUN, KOTopble
HeobX0AMMO BbINOJHUTbL CEroAHsALHEMY cneunaancty. Ho OCHOBHbLIM N3 BCEX SABNSETCH
yMeHue csoboaHoro nomcka, obpaboTku, pacnpeneneHmsa NCnosb3oBaHUa MHGPOPMaLUN.
EcTecTBeHHO, 4TO cpeaun Takux TpeboBaHUN Tak)Xe HaxoaAnTCcs HeobxoanMoCTb XOTS Obl
rnepBoHa4aZIbHOro 3HAaKOMCTBA C A3blKkaMW NPOrpaMMmMpPoOBaHMS.

AKTYyanbHOCTb BbIbBpaHHOW TeMbI Tak)Xe 00yCnaBAMBAETCS TEM, YTO NpoOrpecc
KOMMbIOTEPHbBIX TEXHONOM A onpeaenseT NpoLecc NosiBSIeHNs HOBbIX Pa3Hoobpa3HbIX
3HAKOBbIX CUCTEM AJ1S1 3aMNCK aNropUTMOB - S3bIKOB NMPOrpaMMUPOBAHUS.

Ob6BbeKTOM nccnenoBaHMa NOCAyXUNa Knaccmumnkauma S93blKoB NPOrpaMMmMpoBaHnS U
KpuTepumn Bbibopa cpedbl 1 A3bika pa3paboTku.

icxons u3 BblleCKasaHHOro, onpeaensaeTcs Lesb UCCefoBaHusA: nyvyeHme
KNaccugunKaunm s3biIKkoB NPOrpaMMmMpPoBaHmMs, aHaIn3 KputTepues Bbibopa cpeabl U A3blKa
NporpaMmMmnpoBaHUs.

ONna goCcTmxeHnsa gaHHoOW uenm Heobxoammo BbINOSIHUTb cnepywline 3agadun.

1. paccmMoTpeTb KNacCnukKaLuio a3bIKkoB MPOrpaMMmUpPoOBaHng;
2. U3y4nTb KpuTepumn Bbibopa cpenbl pa3paboTku;
3. npoaHann3npoBaTb KpuTepun Bbibopa A3blka pa3paboTKku.



NnaBa 1. Knaccucpukaumsa sa3blKoB

1.1 ba3soBana uepapxusa 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].

1.2 NoKoJsieHUA A3bIKOB NporpaMMmupoBaHus

MokoneHne 1GL.

MaLlnHHbIE S3bIKN, A3bIKM HU3KOIO YPOBHS - ABOVYHbIE SI3bIKN MPOLECCOPOB,
npenctasnsowme cobon Habop (andaBuT) KOMaHA, 3aNMCaHHbIX B ABOUYHOM koge (0,1),



KOTOpPbl€ AaHHbIN MPOLECCOP MOXXET BbIMNOJIHUTb HEMOCPEeACTBEHHO, €C/IN 3TN KOMaH bl
BBECTWN B €ro namsaTb B BMAE NocsenoBaTelbHOCTU UAn cpasy noaaTb B apupMeTnyecko-
florn4yeckoe yCTpoucTBo npoueccopa. MNpumepsl: a3blk npoueccopa IBM-PC, a3bik ARM-
npoueccopa.

MokoneHune 2GL.

Accembnepbl, aBTOKOObl, CACTEMHbIE A3bIKN, A3bIKN CPeAHEro YPOBHS - TEKCTOBbIE
A3bIKW, MOHATHbIE YeNI0BEKY N OAHO3HAYHO NnepeBoguMble (TpaHCnpyemble) B A3bIKU
HWU3KOro YPOBHSA, TO eCTb MallNHHbLIA ABONYHbIN KOoA. MNMporpammmnposaHue Ha 2GL Ha
nopsaoK npomsBoanTesnbHee, 4eMm Ha 1GL, Tak Kak bonee ynobHbl ons 4enoBe4eckoro
BocnpuaTuna[i2]. NMpumepbl: Makpoccembnep, C, PL/1.

MokoneHne 3GL.

fA3bIKM BbICOKOIO YPOBHS - TEKCTOBbIE A3bIKW, MPUBAMXKEHHbIE MO C/IOBAPIO0 U CUHTAKCUCY
K 4esloBe4eCKOMY £A3blKY (06bIYHO YTPMPOBAHHOMY aHI IMNCKOMY, NUHAOO0CY),
NO3BOJIAIOLLME 3aNNCbIBaTb MPOrpaMMHbIe KOHCTPYKUKUK B hopMe, yaobHown ons
4yesloBe4YeCKOro MblwsieHna n nogobHble 06bIYHOMY TEKCTY — KOHCMNEKTY, CTeHOrpamMMme.
MporpammumpoBaHme Ha 3GL Ha nopsafok rnpoussoguTesibHee, 4eM Ha 2GL, Tak Kak bosee
y00b6HbI N5 YenoBe4yeCcKoro BOCNPUATUA U Ha NOPSALOK Kopoye acceMbriepHbIX.
Mpumepsbl: 6encuk, hopTpaH, PHP n npakTnyeckn Bce ceTeBble A3bIKN.

MokoneHne 4GL.

A3bIKK BM3yas/ibHOrO NPOrpamMMmMpoBaHns - A3blkn B0K-CXeM, No3BonsoLwme oTobpakaTb
aJIrOPUTMbl B MPOrpaMMHbIX NpoeKTax, 4To obnervyaeT co3gaHnue n aHanm3 aaropuTMoB.
NMporpammMmupoBaHne Ha 4GL Ha nopsagok npoussoguTenbHee, 4em Ha 3GL. MNMpumepsbi:
RAD-cuctembl, CAD-nakeTbl, OLAP-cucTeMbI[13].

MokoneHne 5GL.

NWHTennekTyasnbHble A3bIKM NPOrpaMMUpPOBaHNS - MO3BOJIAIOT Nepenatbh PYHKL IO
CO34aHNS aJIrOPUTMOB KOMMbIOTEPY, @ 33 YEJIOBEKOM OCTaBUTb JILLb MNOCTAaHOBKY
3agayn. NporpammMmupoBaHme Ha 5GL Ha nopanok npomnssoguTesnbHee, 4em Ha 4GL.
Mpumepsbl: cnctema MatCAD, akcnepTHble CUCTEMBI.

3aMeTuM, 4TO yBesINYeHne NPon3BoANTENILHOCTM TpyAa nNporpamMmmMmncta obopavymnBaeTcs
yBeJIM4EHNEM Harpy3KM Ha NPOLLECCOpP M NMaMsTb, TO €CTb KOMMNbIOTEPHaA NporpamMma,
noJlydyeHHas CpencTBaMu Ka)kaoro C/eAyloLLero nokosieHnss UMeeT Ha NopaaokK
60/bLUYI0 OJIMHY UCMOJIHAEMOro Koda, @ 3Ha4YnT, Pacxoa BblYMCINTESbHbIX PECYPCOB 1



NamaT KOMNbIOTEPA, TO €CTb BbIMOJIHAETCA HAMHOIO MeAJIEHHEE Ha TOM »Xe CaMOM
KomnbtloTepe nnm Tpebyet HamHoro 6onee BbICTPOro Npoueccopa.

XOTS MOKONIEHUS A3bIKOB, ECTECTBEHHO, CIOXKUJINCb UCTOPUYECKM, 3TO HE O3HAYaeT, YTo
paHHUe nokoneHuns cebs n3xunun. OHN NPUMEHSAIOTCS B CBOUX HULLIAX, HAaNpuMep, OJs
NpPorpaMMmMpPOBaHNS MPOCTENLLNX YCTPONCTB, UMEKLLNX MUHUMYM NAaMSATU, TUMA
6aHKOBCKNX KAapT, MUKPOKOHTPOJIIEPOB ObITOBLIX U MPOMBbILLJIEHHbLIX YCTPONCTB
NPUMEHUM TOJIbKO MALLUWHHBIN Ko, MO0 si3blkaM BbICOKMX YPOBHEN TaM «He
pPa3BepPHYTbCS». B CUCTEMHOM NPOrpPaMMMUPOBAHUN HAUNYYLLINE pe3yNibTaTbl OAOT A3bIKY
2GL, nbo B 3TON chepe Ba)KHA CKOPOCTb BbIMNOJIHEHNA 1 KOMNAKTHOCTb Koga. Ans
06paboTKM TEKCTA N CETEBLIX 3aa4 ONTMMasbHbIMU ABNAOTCS S3bIKM 3GL[14].

HenocpencTBeHHO CBA3aHHOM C MepapXxmen NoKoJEHNN A3blIKOB ABASETCS TakK
Ha3blBaeMas «CTaHgoapTHasa mogesnb OSI», onuckbiBaoLwas 7 ypoBHeN nepapxum
MPOTOKOJI0B (A3bIKOB) ceTeBoro obmeHa nHpopMaumen, paCCMOTPEHHAs HUXE.

CeTeas mogenb OSI (aHrn. open systems interconnection basic reference model —
6a3o0Bas 3TasioHHas MoAesNb B3aUMOAENCTBUSA OTKPbITbIX CUCTEM, cokp. DMBOC; 1978
ron) — ceTesas Mofesib cTeka ceTeBbiXx npoTokosios OSI/ISO (FTOCT P UCO/M3K 7498-1-
99)[15].

B nutepaType Hanbonee 4acTo NPUHATO Ha4YMHaATbL onucaHue yposHen mogenn OSI ¢ 7-
ro YPOBHS, Ha3blBAEMOro NpUKJJaLAHbIM, Ha KOTOPOM MOJIb30BaTeIbCKUE NPUOXKEHNSA
obpawatoTca K ceTn. Mogenb OSI 3akaH4YMBaeTCa 1-M ypoBHEM — PU3NYECKMM, Ha
KOTOPOM onpeneneHbl CTaHOapThl, NpeabsaBigseMble He3aBUCUMbIMU NMPON3BOONTENAMU K
cpenam nepenaydn OaHHbIX:

e TUN NepepawLwen 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 B3auMoaencTBoBaTh IMOO C MPOTOKOaMM CBOEro
YPOBHS, MM60O C NPOTOKOIAMN Ha €ANHULLY BbILLE /U HNXXEe CBOEro YPOBHS.
B3anmMoaencTBmsa C NpoTOKOSIaMu CBOEro YPOBHSA Ha3bIBAaOTCA FOPU30OHTAsIbHbIMU, @ C
YPOBHSAMU Ha eQUHNLY BbilLE UIN HUXKE — BEePTUKabHbIMU. J1lobon NpoToKoN Moaenun
OSI| MOXeT BbIMOJIHATL TOJIbKO DYHKLMW CBOEro YPOBHSA N HE MOXKET BbIMOJIHATb
PYHKLUNA APYroro YpoOBHS, YTO HE BbIMOJIHAETCS B MPOTOKOMAaX aJibTEPHATUBHbIX
Moaeneun[is].



Ka>KooMy YPOBHIO C HEKOTOPOW [0J1e YCJIOBHOCTU COOTBETCTBYET CBOW onepaHa —
JIOTNYEeCKN HeeIMMbIA 31IeMeHT AaHHbIX, KOTOPbIM Ha OTAE/IbHOM YPOBHE MOXXHO
onepupoBaTb B paMKax MOAes I U UCMNO0JIb3yeMbIX MPOTOKOJIOB: Ha (PU3NYECKOM YPOBHE
MefnbyYanwas egmHnua — 6UT, Ha KaHaJIbHOM ypoBHe nHpopMaunsa odbbeanHeHa B
Kafdpbl, HA CETEBOM — B MakeTbl (jaTarpaMmmbl), Ha TPAHCNOPTHOM — B CErMEHTHhI.
Jliobon pparMeHT AaHHbIX, NOrnd4eckmn obbeANHEHHbIX A9 nepefavyn — Kaap, naker,
AaTarpaMMma — cymTaeTcs coobuieHmnem. MmeHHOo coobuieHns B obuem Bnae ABAAIOTCS
onepaHfaMm CeaHCoBOro, NPeacTaBUTENbCKOro YU NPUKIaLAHOro ypoBHEn[17].

1.3 DyHKUMOHaNbHAaA KNaccudpukauma A3bIKOB
nporpaMMMpoBaHuA

CyLLecTBYyoLIME A3bIKU MPOrPaMMMPOBAHNS KNACCUPULIMPYIOT MO YETbIPEM OCHOBHbLIM
pYHKUMOHANbHbBIM FpynnaM: rnpouenypHble, 06 bEKTHO-OPUEHTUPOBAHHbIE,
PYHKLUMOHaNbHbIE N JIorndyeckme. lagum KpaTKue onpenesieHns Kaxaoro noaxona.

MpouepypHoe NporpaMMMpOBaHMUeE - TaKOE NPOorpaMMNpPoOBaHNE, Koraa nporpaMmma
oTAesieHa OT AaHHbIX U COCTOUT 13 MOC/ef0BaTENIbHOCTU KOMaH, o6pabaTbiBatoL X
AaHHble. [laHHble KakK NPaBU/IO XPaHATCA B BUAE NepeMeHHbIX. Becb npouecc
BbIYNCSIEHNSA CBOAUTCS K U3MEHEHUIO NX COAEPXKMMOTO.

BbINosHEHWEe MPorpamMmmbl CBOAUTCA K NMOC/ie40BaTe/IbHOMY BbINOJIHEHUIO OMNEepPaToOPOB C
LeJsiblo Npeobpas3oBaHNA NCXOOHOr0 COCTOAHUA NMAMATKU, TO €CTh 3HAYEHUI NCXOLOHbBIX
JlaHHbIX, B 3aKJ/IIOYNTENIbHOE, TO €CThb B pe3y/ibTaTbl. Takum 06pa3oM, C TOYKUN 3peHuns
nporpaMMmncTa MMeTCs NporpaMmMa 1 NamaThb, NPUYeM nepsas NnocaenoBaTesIbHO
obHOBASIET COMEpPKUMOe rnociaenHen.

MpoueaypHbIN S3blK NPOrpamMMNPOBaHNS NPEAOCTaBSET BO3MOXHOCTb NPOrpaMMuCTy
onpeaensiTb KaXkAbll LWar B npouecce pewieHns 3agadm. OcobeHHOCTb TaKUX A3bIKOB
NPOrpaMMmMpPOBaHNSA COCTOUT B TOM, YTO 3aJa4un pa3buBatoTCs Ha LWArM 1 peLuaTcs war
3a Wwarom. Micnonb3ys NpouenypHbIi S3blK, MPOrpaMMUCT onpeaenseT A3blKoBble
KOHCTPYKLUW ANS BbINOJIHEHMS NOC/TIeA0BaTE/IbHOCTU aIfOPUTMUYECKUX LLIAroB[18].

[leknapaTuBHbIE S3bIKWN MPOrPaMMUPOBAHUS - 3TO A3bIKN 06BABNEHUIN N MOCTPOEHNS
CTPYKTYP. K HUM OTHOCATCS (DYHKLINOHAIbHbIE U JIOTMYECKNE A3bIKY
NporpaMMmnpoBaHns. B 3TUX si3bikax He MPOU3BOAUTCS arOPUTMUYECKUX OENCTBUN
SIBHO, TO €CTb aJIFOPUTM He 3a4aeTCs NPrpaMMUCTOM, a CTPOUTCSA CaMol NporpamMmmoin. B
AeKnapaTMBHbIX Si3blKax 3a4aeTCs, MPON3BOANTCS NOCTPOEHNE KAaKOM-TNBO CTPYKTYpbI



NN CUCTEMBI, TO €CTb AeKnapupytoTcsa (06bABAAIOTCA) KaKne-To CBOMNCTBA
co3faBaeMoro obbekTa. 3TN A3bIKU MONYHUIN LLUNPOKOE NPUMEHEHNE B CUCTEMAX
aBToOMaTu3MpoBaHHOro npoektTmnposaHusa (CAlP), B Tak Ha3biBaeMbix CAD-nakeTax, B
MO E/IMPOBHUN, CUCTEMAX UCKKYCCTBEHHOI0 MHTEeJI1eKTa.

PyHKULMOHaNbHOE NPOrpaMMMUpoOBaHue - 3TO CNocob COCTaBEHUSA NPOrpamMm, B
KOTOPbIX €4MHCTBEHHbIM OeNCTBMEM SBJISETCS BbI30B PYHKLUUN. B hyHKLNOHANIbHOM
NporpaMMmMpPOBaHNN He UCMOJIb3yeTCs NaMsATb, KaK MeCTO ANA XPaHEeHMs AaHHbIX, a,
c/lefoBaTesibHO, HE NCMOJb3YITCS NPOMEXYTOYHbIE MepPEMEHHbIE, ONepaTopbl
NPUCBanBaHUA U LMKIbl. KNloYyeBbIM NOHATMEM B (PYHKLMOHAJbHbLIX Si3blKax sIBJSIETCS
Bblpa>keHue. NMporpamMmma, HanncaHHas Ha PyHKLUMOHANIbHOM A3blKe, NpeAcTaBnseT
coboi nocnenoBaTeNbHOCTb ONUCAHUS PYHKLNIA N BbipaXKeHNN. BbiparkeHne
BblYMCNAETCA CBEAEHNEM CJIOXKHOIO K NPOCTOMY. BCe Bbipa)keHunsi 3anncbiBaloTCa B BUAE
CMNNCKOB.

MNepBbiM A3bIKOM CcTan A3blk Jlncn (LISP, LIST Processing- o6paboTka cNnnckoB) co3faH B
1959r. 2T0oT A3bIK No3BonseT obpabaTbiBaTb O0NbLINE 06BEMBLI TEKCTOBOW MHGOPMaLnN.
Jlornyeckoe nporpamMmmMmpoBaHue- 3TO NporpaMMmupoBaHme B TepMnHax Norukn. B 1973
rogy 6bin1 co3naH A3blK UCKYCCTBEHHOro nHtennekta lMponor (PROLOG) (Programming in
Logic). NMporpamMmma Ha a3blke [poaor CTPOUTCH U3 NocsefoBaTesIbHOCTUN (DaKTOB U
rnpasws, 3aTeM hopMynmnpyeTCca yTBep>xaeHue, Kotopoe posor noiTaeTca AOKa3aTb C
MOMOLLbIO MPaBuil. A3blK CaM ULWET peLlleHne C NOMOLLbIO MeTOA40B NoucKa v
COMNOCTaBJIEHNSA, KOTOPble B HEM 3aJ10)KeHbl. JIornyeckme nporpamMmbl He OTJIMYaloTCA
BbICOKMM ObICTPOOENCTBMEM, TaK KaK MpoLecc NX BbIMOJIHEHNS CBOAUTCH K MOCTPOEHUIO
NPAMbIX N 0BpaTHLIX LLenoYek paccyXaeHnn pa3HoobpasHbiMM MeTo4aMuM NONCKal19].

OOBLEeKTHO-OPMEeHTUPOBAHHOE NPOrpaMMMpPOBaAHME - B 3TUX SA3blKaX NEPEMEHHbIE U
YHKLMKM FPYNMNPYIOTCS B TaK Ha3blBaeMble KNacchl (lwabnoHbl). bnarogapsa aTomy
nocturaeTtcsa 6onee BbICOKNIM YPOBEHb CTPYKTYypU3auum nporpamMmmbl. O6beKThl,
MOPOXAEHHbIE OT KJIaCCOB BbI3blBAOT MeToAbl (PYHKLUM UK Npouenypbl) Apyr gpyra u
MEHSAT TakuM obpa3oM COCTOAHME CBOUCTB (NepeMeHHbIX). C dhpopMasbHO-
MaTeMaTNYECKON CTOPOHbI OO BLEKTHO OPUEHTUPOBAHHbLIN COCO6 HanNMCaHUs NpPorpamMm
6a3npyeTcsa Ha npoueaypHON Moaenn NporpaMMMUpPoOBaHNS, HO C coaep>XaTelbHON
cTopoHbl OOl 6a3unpyeTcs He Ha hyHKUMN, a Ha 0B6beKTe, KaK LesloCTHON CUCTeMeE,
nMewLwen CTaHa4apTHLIN aBTOMAaTUYECKUN MeX0bbEKTHLIN MHTepdenc.

Kntoyesble 4epTbl OOl X0pOoLL0 N3BECTHbI:



1. MNMepBas — MHKaNCynsaUUSa — 3TO onpeaesieHne K1acCoB — MNO0JIb30BaTe/IbCKUX TUMOB
OaHHbIX, 06begnHAWNX CBOE COAEPXKMMOE B €OUNHbIA TUM U peannsyowmx
HeKoTopble onepauum nan metoabl Hag HUM. Knaccbl 06bI4YHO ABAAIOTCSA OCHOBOMN
MOAYNIbHOCTW, MHKaNCcynaumm n abctpakumm gaHHbix B a3bikax OOI.

2. BTopas knto4yeBas 4yepTa, — HacsnenoBaHue — cnocob onpeneneHns HOBOro Tuna,
Koraa HOBbIW TN HacnenyeT 3/IeMeHThl (CBOWCTBA N METOAbl) CyLEeCcTBYIOLLEro,
MoaAnNLUMPYS NN paclunpas Ux. ITO CNOCOBCTBYET BblpaXkeHUIO Crieunannsaymm n
reHepanmsauunn.

3. TpeTbs 4YepTa, U3BECTHAs Kak noanmopdursm, No3eBonseT eguHoobpasHO cCbilaTbhbCA
Ha 06BbEeKTbl pa3INYHbIX KNaccoB (0ObIYHO BHYTPU HEKOTOPOW nepapxmm). 310
nenaeT Knacchl ewé ynobHee n obnervyaeT paclumpeHmne n NnogaepxKy rnporpamm,
OCHOBAHHbIX Ha HUX[20].

NHkancynauusa, HacnenosaHue n noamMopgpunimMm — pyHaamMeHTaslbHble CBONCTBA,
KOTOpbIMM fo0JKeH obnafaTh A3blK, NpeTeHAYWNA Ha3blBaTbCAa 06 bEKTHO-
OPUEHTUPOBAHHLIM (A3bIKW, HE NMeloLLVe HacslegoBaHua U noanMmopdusma, Ho nMeroLne
TOJIbKO KNlacCbl, 0ObIYHO Ha3bIBAOTCS OCHOBaHHbLIMW Ha Knaccax). PasnnyHele OO A3bIKK
MCMNONb3YIOT COBEPLUEHHO pa3Hble noaxoabl. Mbl MoXxeM pa3nmydaTb OO A3blkuy,
CpaBHMBas MexaHW3M KOHTPOJIS TUMNOB, CNOCOBHOCTbL NogAepXMBaTb pa3/iNyHble
NporpaMMHbIE MOLENN U TO, Kake 00beKTHble MoAeNn OHU NOAOEP)KMNBALOT.

CeTeBble A3bIKM - A3bIKW, NpegHa3Ha4YeHHble 0159 OpraHM3aumn B3anMoLencTBus
yOaNeHHbIX KOMMNbIOTEPOB B UHTEHCMBHOM MHTEPAKTUBHOM PEXMUME, @ MOITOMY OHU
MOCTPOEHbI Ha NPUHLMMNAX NHTeprpeTaumnmn, To eCTb NOCTPOYHON, NHTEPAKTUBHOMN
06paboTKKM CTPOK NPOrpaMMHOro Koga, ONMCbIBalOLWEro HEKOTOPLIN CUueHapun (CKpunT)
CeTeBOro B3aMMogencTBmMa KOMMNbIOTEPOB, MO3TOMY YaCTO OHU Ha3bIBAOTCA
CKPUNTOBbLIMU A3blIKaMU, XOTHA CKPUNTOBbIE A3bIKN HE 06A3aTeNIbHO ABNAIOTCA CETEBbIMU,
K NpuMepy, NakeTHble KOMaHOHbIe A3bIKMN Pa3/IN4HbIX ONepaunoHHbIX cpea.

MporpamMmma nnu npouecc, MHNUMUpYytoLne yCTaHOBNEHME CBA3M, Ha3bliBalOTCA
KJIMEHTCKMM NpPOoLLeccoM, a NporpamMmma, oXxungawuwasa MHULMaunum cBasun, Ha3blBaeTcs
CepBEPHbLIM MPOLLECCOM. KIIMEHTCKUA U CEPBEPHLIN NMpoLecckl BMecTe obpa3yioT
pacnpeneneHHyto cuctemy. Ces3b MeXAY KJIMEHTCKMM N CEPBEPHBIM NpoueccaMn MoxeT
ObITb UIN Ha OCHOBE coeanHeHun (Kak HanpuMmep, TCP-NpoToOKoA, yCTaHaB/INBAOLLNNA
BUpPTYasibHOE coeguHeHne nam ceccuio), nnmn 6es coeguHeHmnn (Ha ocHose UDP-
natarpamm)[21l.



1.4 MalLMHHO - OPUEHTUPOBAHHbIE A3bIKU

MaLLUWHHO - OPUEHTMPOBAHHbLIE A3bIKN - 3TO A3blkK, Habopbl ONepaTopPOB U
n3obpasnTenbHble CpeacTBa KOTOPbIX CYyLECTBEHHO 3aBUCAT OT ocobeHHocTen 9BM
(BHYTPEHHEro fA3blka, CTPYKTYPbl NAMATU U T.4.). MalWMHHO -OPNEHTNPOBAHHbIE A3bIKW
MO3BOJIAOT UCMOSIb30BaTb BCE BO3SMOXXHOCTM N 0CO6EeHHOCTU MaLlIMHHO - 3aBUCUMbIX
A3blKOB:

e BbICOKOE KayeCTBO CcO3[aBaeMbIX NporpaMm (KOMMaKTHOCTb N CKOPOCTb
BbIMOJIHEHUSA);

e BO3MO>XHOCTb UCMOJIb30BaHNA KOHKPETHbIX anmnapaTHbIX PpecypcCos;

e MpeackasyeMocTb 00BbEKTHOI0 KoZa U 3aKa3oB NaMATH;

e [/19 COCTaBNeHNA 3(pPEeKTMBHbIX NPOrpamMmMm HeobxXoanMO 3HATb CUCTEMY KOMaHA U
0cobeHHOCTU PYHKLMOHUPOBAHUS AaHHON DBM;

e TPYAOEMKOCTb Npouecca CoCcTaB/eHMsA NporpamMmm ( 0cobeHHO Ha MaLLUUMHHBLIX A3blKaX
n ACK), nioxo 3awmneHHOro ot nosaBaeHns owmnbok;

e HM3Kas CKOPOCTb NMPOrpaMMmMpoOBaHNS;

e HEBO3MOX>XHOCTb HENnocpenCcTBEHHOro UCMoJib30BaHUA NporpaMmMm, COCTaBJIEHHbIX Ha
3TUX A3blkax, Ha 9BM gpyrux Tnnos[22].

MalWWHHO-OPNEHTNUPOBAHHbIE A3bIKW MO CTENeHn aBTOMAaTUYeCKOro NnporpaMMmMpoBaHmns
noapasfaendroTcqa Ha KJ1aCcChbl.

MaLUVMHHbIN A3bIK

Kak y>xe yrnoMmHanocb B BBEAEHUU, OTAEJIbHbIN KOMMbIOTEP MMEET CBOW onpeaeneHHbIN
MawunHHbIN A3bIK (Oanee M{), emy NpeannCcbiBaOT BbiNOJIHEHME YKa3blBaeMblX onepaunm
Hajg onpenensgeMbiMyU UMW onepaHaamMun, nostTomy M4 asnsetca koMmaHaHbIM. OaQHaKo,
HeKkoTopble cemencTBa 9BM (Hanpumep, EC 3BM, IBM-370 n ap.) nmeoT eanHbini M4 onsa
9BM pa3Hon mowHoCcTU. B koMaHae noboro n3 HMX coobuiaeTcs nHhopmMaums o
MeCTOHaX0XAEeHUN onepaHAoB U TUMNe BbINOJIHAEMON onepaunn.

B HOBbIX Moaensix 9BM HaMme4aeTcs TEHAEHUWS K MOBbILLIEHNIO BHYTPEHHUX S13bIKOB
MaLLUWHHO - annapaTHbIM NyTeM peann3oBbiBaTb 60nee CNoXKHble KOMaHbl,
npubnmxatowmecs No CBOMM PYHKLMOHANbHbIM AEACTBMAM K onepaTopam
a/IrOPUTMUYECKMX A3bIKOB MPOrpaMMnUpoBaHns[23].

1.5 A3biku CumBonunyeckoro KoguposaHusa



A3bikn CnmBonunydeckoro KoguposaHus (ganee ACK), Tak xe, Kak u M4, asnsaioTcs
KOMaHOHbIMU. OQHaKo KoAbl onepauun u agpeca B MalUMHHbIX KOMaHAaXx,
npeacTtasnsowme cobor nocnenoBaTeNbHOCTb ABOMYHBIX (BO BHYTPEHHEM KoAe) nau
BOCbMEPUYHbIX (HAaCTO NCMOJIb3yeMbIX NPW HanncaHum nporpamMmm) undgp, B ACK
3aMeHeHbl Ha CUMBOJIbI (MAEeHTUMUKATOPbI), PopMa HanNMCaHUA KOTOPbLIX NoOMoraeT
MPOrpaMMUnUCTYy Nlerye 3anoMmHaTb CMbICSIOBOE COAep KaHMe onepauunn. 3To
obecneymBaeT CyLleCTBEHHOE YMeHbLUEeHNEe Y1ucsia ownboK npu cocTaBAEHUN NPOrpamMmM.

Ncnonb3oBaHMe CUMMBOJIMYECKNX afpecoB - nepsbln war K cosgaHuto ACK. KomaHabl 9BM
BMECTO UCTUHHbIX ((hn3n4eckmnx) agpecos cogep>xaT cuMBoIn4eckne agpeca. Mo
pe3ysibTaTaM COCTaBJIEHHOW NMporpaMmbl onpegenseTcs TpebyemMoe KoOM4eCcTBO a4eek
ONs XpPaHEHNS UCXOOHbIX MPOMEXYTOYHbLIX N Pe3YNbTUPYIOWNX 3HaYeHUn. Ha3HavyeHmne
a[lpecos, BbIMOJIHAEMOe OTAE/IbHO OT COCTaBJIEHUS NMPOrpaMmMbl B CUMBOJINYECKUX
aZpecax, MOXeT NPOBOANTLCA MeHee KBaIMPLMPOBaAHHBbIM NPOrpaMMnUCTOM NN
crneuvanbHOM NMPOrpamMMon, YTO B 3HA4YMUTENIbHON CcTeneHn obnervaeT Tpya
nporpamMmMmcTal4].

ABTOKObI

EcTb TakXe A3blku, BKJOYaowme B ceba Bce Bo3MoxXHocTU ACK, nocpencTBoMm
paclNpPEeHHOro BBeAeHNA MaKpOKOMaH - OHM Ha3blBaOTCA ABTOKOAbI.

B pa3/inyHbiX nporpaMMax BCTPeYarTCA HEKOTOPbIE A40CTaTO4YHO 4YacTo
ncnoab3ylowmecs KoMaHaHble NocnenoBaTe/IbHOCTU, KOTOPble COOTBETCTBYIOT
onpenesieHHbIM rnpouenypam npeobpasoBaHusa MHMOPMaLUK. IPPeKTUBHAA peanmsayuns
Takux npouenyp obecrnevymBaeTcs opopMsIeHNEM NX B BUAE CreunaibHbIX MaKpOKOMaH
N BKJIIOYEHNEM MOCNeHNX B A3blK NPOrpaMMUpPOBaHUSA, OOCTYMHbLIA NPOrpaMMUCTY.
MakpoKOMaHObl NepeBoAATCA B MalUMHHbIE KOMaHAbl ABYMS MYyTAMU - PaCCTaHOBKON n
reHepmnpoBaHMeM. B NoCTaHOBOYHON CcUCTEMe coaep>kaTcs "oCcToBbl" - cepun KoOMaHA,
peanusylowmx Tpebyemyto pyHKLMIO, 0603HaYEHHYIO MAaKPOKOMaHAOoON. MaKpoOKOMaHAbI
obecneymBaloT nepepayvy pakTu4ecKnx napaMeTpoB, KOTOPbIE B NpoLecce TpaHCAaLmu
BCTaBJIAOTCSA B "OCTOB" NporpamMmsl, rnpespallas eé B peasibHYy MalUWHHY NporpaMmmy.

B cucteme c reHepauunen MMeTCs crieumaibHble NporpaMmMmel, aHaansvpyowme
MaKpPOKOMaHAy, KOTOpble onpeaensioT, KaKyt PYyHKLUNIO He06X04MMO BbIMOJIHUTbL U
dhopMupytoT HeobxoanMyto NocienoBaTeIbHOCTb KOMaHA, Peasn3ylowmx JaHHYIO0
PYHKUMIO.

O6e yKa3aHHbIX CUCTEMbI UCNOJb3YIOT TpaHcsTopbl ¢ ACK n Habop MakpokomaHa,
KOTOpbIe TaK)Xe ABJIAITCSA onepaTopamMu aBToKoa.



Pa3BuUTble aBTOKOAbI NONYy4YUIN Ha3BaHne Accembnepbl. CEpBUCHbIE MPOrpaMMbl U Mp.,
KaK MpaBwWJlo, COCTaBJIeHbl Ha A3blkax Tuna Accembnep.

Makpoc

A3bIK, ABNSAOLWMACA CPeaCTBOM A1 3aMeHbl NocsefoBaTesIbHOCTU CUMBOJIOB
ONnUCbIBalOWMX BbIMOIHEHME TpebyeMbix aencteuin 9BM Ha 6onee cxxaTyto hopmy -
Ha3blBaeTCa Makpoc (cpefCcTBO 3aMeHbl).

B ocHoBHOM, MakpocC npeagHa3Ha4vyeH Anas Toro, 4Tobbl COKPaTUTb 3aNUCb UCXOAHOMN
nporpamMmmbl. KOMNOHEHT NporpaMMHOro obecrneyeHuns, obecneymsaoLmnin
PYHKLMOHMPOBaHNE MAaKPOCOB, Ha3blBAaeTCHA MaKpornpoueccopoM. Ha Mmakponpoueccop
MocTynaeT Makpoonpeaenstowmin n NCXoOHbIN TEKCT. Peakyns MakponpoLeccopa Ha
BbI30B-BblZla4ya BbIXOJHOI0 TEKCTA.

MakpoC 0anHaKoOBO MOXKeT paboTaTb, Kak C MporpaMmMmamm, Tak U C AaHHbIMU[25].

1.6 MAQLWWLMNHHO - He3aBUCUMBbIe A3bIKMU

MaLLUWHHO - HE3aBUCUMBbIE A3bIKW - 3TO CPeACTBO ONUCAaHNA aJirOPpMTMOB peLleHns 3aaad
n nHpopMaumu, nognexawien obpabotke. OHM yaoOHbI B MICNO/Ib30BaHNM 1 LUMPOKOIro
Kpyra nosib3oBaTesien n He TpebyloT OT HUX 3HaHNSA ocobeHHOCTEeN opraHmnsaynmn
dhyHKUMOHUpPOBaHNA 9BM u BC[26].

MNofobHble A3bIKK NONYYUAM Ha3BaHME BbICOKOYPOBHEBbLIX 13bIKOB MPOrpaMMMpPOBaHUS.
MporpamMmbl, COCTaBsIAeMble Ha TaKUX fA3blKax, NpencTasnasoT cobon
rnocsiefoBaTesIbHOCTU OMepaTopoB, CTPYKTYPUPOBAHHbIE COrlacHO NpasuiaMm
paccMaTpuBaHuA sa3blka(3agayun, cermeHTbl, 6010kn 1 T.4.). OnepaTopbl A3blKa
OMMCbIBAOT OENCTBUSA, KOTOPbIe OO0/KHA BbINOJHATL CUCTEeMa Nocsie TPaHCAaunmn
nporpaMmmsbl Ha M4.

T.0., KOMaHAHbIe MOCAen0BaTe/IbHOCTU (Npouenypbl, MOANPOrpPaMMsbl), HacTo
NCMoJib3yeMble B MalLUWHHbIX MporpaMmMax, NpeacTaB/ieHbl B BbICOKOYPOBHEBbLIX S13blKax
oTAesNbHbIMK onepaTopamMu. MporpaMMUCT MoayYna BO3MOXKHOCTb HE PacrnncbiBaTb B
AeTansix BblHUCNTENbHbIN NPOLECC Ha YPOBHE MALLUNHHbLIX KOMaHA, a COCPeaoTOHYNTbLCS
Ha OCHOBHbIX 0COBEHHOCTAX anropmTMma.

1.7 MNpobneMHO - OPpUEHTUPOBAHHbIE A3bIKU



C pacwupeHunem obnacten NnpuMeHeHNs BbIYNCNTENIbHON TEXHUKWN BO3HUKIA
HeobxooMMoCTb (hopMann3oBaTb NpencTaB/ieHne NOCTAHOBKN U peLlleHne HOBbIX
KnaccoB 3agay. Heobxoammo 66110 co30aTh Takme A3blKU MPOrpaMMmMpPoOBaHnNS, KOTOpbIe,
NCronb3ys B AaHHoW obnactn ob6o3HavYeHNa n TepMUHOJIOT 0, NO3BOINAN Bbl ONUCbLIBaTb
TpebyeMble afiropnTMbl peleHus A5 NoCTaBJIeHHbIX 3a4a4y, UMN cTann NnpobsemMHo -
OpPUEHTUPOBAHHbIE SA3bIKN. DTU A3bIKWN, OPUEHTUPOBAHHbIE Ha peLleHne onpeaesieHHbIX
npobnaeM, 0oSXKHbI obecneynTb NPOrpaMMncTa CpeacTBamMmm, NO3BONAWNMN KOPOTKO 1
4eTKO (hbOpMyNMpPOBaTh 3ahadvy M NosyyvaTb pe3ysbTaThl B Tpebyemon popme[27].

np06ﬂeMHbIX A3bIKOB O4€Hb MHOI'O, HanpmnMmep:

e ®dopTpaH, ANron - A3blKN, CO3aHHbIE A5 peLleHns MaTeMaTU4YeCcKmnx 3azay;
e Simula, CnaHr - ona mooennpoBaHuns;

e Jlncn, CHo6on - ang paboTbl CO CMNCOYHBIMU CTPYKTYpPaMN.

e 06 5TuX sA3bIKax pacckasaHo fdasblue.

1.8 YHuBepcasibHble A3bIKMU

YHunBepcanbHble A3blKN BblIM CO30aHbl 415 LUMPOKOro Kpyra 3a4ay: KOMMepYeckunx,
Hay4HbIX, MOAENNPOBaHUA N T.4. [epBbl YyHUBEPCAbHbLIA A3blK 6blN pa3paboTaH
upmon IBM, cTaBwinim B nocnenoBaTesibHOCTU A3bIKOB [171/1. BTOpPOW Mo MOLLHOCTU
YHUBepPCasibHbIN A3blKk Ha3blBaeTcsa Anron-68. OH no3sonseT paboTaTb C CUMBOSIAMN,
pa3spsgamum, Yncnamm ¢ PUKCUPOBaAHHOW U Niasatowen 3anaTon. Nn/l nmeeT pa3BuUTyto
CUCTeMy onepaTopoB ANd yrpasseHna popMaTtamMu, Ans paboTbl C MONAMU MNepeMeHHON
OJIVHBI, C A@HHbIMW OPraHNU30BaHHbLIMU B C/IOXKHbIE CTPYKTYPbIl, U 418 3PPEeKTUBHOIO
NCNOJIb30BaHUA KaHasiOB CBA3U. A3bIK YHYUTbIBAET BKJIIOYEHHbIE BO MHOIMMe MalluHbI
BO3MOXXHOCTW NMpepbiBaHNS U UMeeT COOTBETCTBYOWMe onepaTopsbl. [MpeaycmMoTpeHa
BO3MOX>XHOCTb MNapaJsisiesibHOro BbIMNOJIHEHWE YH4aCTKOB NPOrpamMm.

Mporpammsl B [M1/1 KOMANANPYIOTCA C MOMOLLLIO aBTOMaTUYECKUX npouenyp. A3bik
ncnonb3lyeT MHorme ceoncTea ®opTtpaHa, Anrona, Kobona. OgHako oH JOMyCcKaeT He
TOJIbKO AMHAMMNYeCKoe, HO 1 yrpaBsigsemMoe U CTaTUCTUYeCKoe pacrnpenesieHnsa namMaTun
[28].

1.9 lnanorosBbie A3bIKU



MosiBNeHMne HOBbIX TEXHUYECKNX BO3MOXXHOCTEN NOCTaBUJIO 3a4a4y nepen CUCTEMHbIMY
NporpaMMmMcTaMun - co3fgaThb NPOrpaMMHbIe CpeacTBa, obecrneymBatoLLe onepaTUBHoOE
B3auUMoeNCcTBMe YenoBeka ¢ 3BM ux Ha3BaM ANASIOrOBbIMU A3bIKaMW.

9Tn paboTbl BEUCb B ABYX HanpasaeHnax. Co3gaBasncb CreumnanbHble ynpasasaowme
A3blKK ANa obecnevyeHmns onepaTUBHONO BO3AENCTBUSA Ha NPOXOXAEeHMe 3a4a4, KOoTopble
COCTaBMAINCE Ha NOObIX paHHee Hepa3paboTaHHbIX (He ONanoroBbiX) A3blKax.
Pa3pabaTbiBainCb Tak>Xe A3blkK, KOTOPblE KPOMe Lenen ynpasneHmna obecnevynsanm 6ol
onncaHmne anropuTMoB peLleHns 3aaa.

HeobxoaommocTb obecnevyeHns onepaTMBHOro B3aMMOAENCTBUSA C MOJSIb30BaTENEM
notpeboBasia coxpaHeHUsi B NaMsATN IBM Konum nCxXo4HOM NporpamMmbl Aake nocne
nonyyYyeHnss 06 beKTHOW NPOrpaMmbl B MalLMHHbBIX Kogax. Mpyn BHECEHUN N3MEHEHUI B
nporpaMmmy C UCMNOJIb30BaHUEM OMANIOrOBOro 3blka CUCTEMA MPOrpaMMNPOBaHUNS C
MOMOLLIbIO CneumnanbHbiX Tabnny ycTaHaB/IMBaeT B3aMMOCBS3b CTPYKTYP UCXOOHON 1
06beKTHOW NporpaMm. OTO NO3BOJISIET OCYLLECTBUTbL TpebyeMble pefakKUNOHHbIe
n3MeHeHns B 06 bEKTHON NMporpamme.

OoHUM M3 npmnMepoB ANanoroBbiX A3bIKOB ABJIAETCHA Bancuk.

Bancuk ncnonbsyet 0603HaYeHUSs NOA0OHbIE 0ObIYHBIM MAaTEMATUYECKUM BbIPaXKeHUSM.
MHoOrve onepaTopbl BAAIOTCSA YNPOLEHHBIMW BapuaHTaMn onepaTopoB A3blka PopTpaH.
Mo3TOMY 3TOT S3blK MO3BONISET pelaTb JOCTAaTOYHO LWNPOKNIA KPYT 3a4a4[29].

1.10 HenpoueanypHblie A3bIKMU

HenpouenypHble fA3bIKM COCTaBAAT rpyrny si3bIKOB, OMUCbIBAOLWMNX OpraHn3aumnio
DaHHbIX, obpabaTbiBaeMbIX MO0 PUKCUPOBAHHBLIM asiropuTMamM (TabnmnyHble A3bIKU U
reHepaTopbl OTYETOB), U A3bIKOB CBA3M C ONepaunOHHbIMU CUCTEMaMW.

M03BONAS YETKO ONUCbIBATb Kak 3adayvy, Tak U Heobxoanmble ANS eé peweHuns
ODencTBms, Tabnumubl peweHnin gatoT BOSMOXXHOCTb B HarnsgHowm opme onpenenunTs,
KakKune yCcnoBus O0JIKHbI ObiTb BbIMOJIHEHLI MPeXXAe YeM NepexoanTb K KakoMy-1nbo
nencteuto. OgHa Tabnnua pewweHnin, onucbiBaoLas HEKOTOPYIO CUTYaUWUIO, COOAEPXKNUT
BCEe BO3MOXXHble BNI0OK-CXeMbl peannsaunim aaropnTMoB peLleHuns.

Tabnn4yHble MeToAbl JIErKO OCBanBaTCA cneymanncTtaMmmn nobbix Nnpogeccui.



npOFpaMMbI, COCTaBJIeHHble Ha Tab/INYHOM $3bIKE, y}],O6HO OMMCbIBalOT CJIOXKHbIE
CnTYyaunmnn, BoO3HMKatowme rnpn CMCTeMHOM aHaJln3e.

HenpoueaypHble A3bIKN - COBPEMEHHOE HaMnpaB/ieHne CUCTEMHOIro NPorpaMMnUpoOBaHUS,
Mo3BOJIAOLLIEE CKOHLEHTPMPOBATb BHUMaHMe pa3paboTynka Ha ONMMCaHUN Lenen un
npaBwJ, a He Ha NocNenoBaTe/IbHOCTU AENCTBUN MO UX peanmn3aunm (T.e. ONUCbIBaeTCA
«YTO AenaTb» BMECTO «Kak AenaTb»). Icmonb3oBaHMe HeNpoueaypHoOro sisbika
obecrneymBaeT MakKCMMasibHO BO3SMOXXHY MPOCTOTY M MOHATHOCTb NMPOrpamMm Ans
pa3paboTymKa-TeXHOI0ra, MepPeHOCs CJI0XKHOCTU NpoLeaypHOn peannsaumm Ha
CUCTEMHBIN YPOBEHb, YTO COKpalLaeT TPYAOEMKOCTb U CPOKN pa3paboTku, yBenmyimeaeTt
Hape»xHocTb [10.

1.11 CtaHOBJZIeHUe HenpoueaypHoro
nporpaMMupoBaHuUs

Kak n3BecTHO, YenoBe4yeckoe MblllfieHe NOCTPOEHO MNpexXae BCero Ha accoumaumnax m
cBA3sX. ECTeCTBEHHOE MbILLJIEHNE HEMpoUeaypHO - aJiropMTMbl TUMNA «Aenan pas, Aenan
ABa» COCTaBJISAOTCA C TPYAOM NyHLWNMUN CneumanmcTamm, a BCEMU OCTasIbHbIMU
BblyYMBAOTCS HanU3yCcTb. BHe npoun3BoacTBa /0N MO-BO3MOXHOCTU N3beranT eCcTKNX
aNropuTMOB (MOKa3aTeslbHO, YTO AaXKe B KJlaCCUYECKM-NpoLenypHOM KyJIMHAPHOM
npouecce Xo3aMkKn He NIbAT NCNOJSIb30BaTb «CTPOrne» N3MEPEHNS N aKTUBHO
BapbUPYIOT PeLenTypy, COXPaHsSsi CMbIC/IOBbIE CBSI3N MeXAYy KOMMNOHEHTaMM).

OAOHaKo, COBPEMEHHbLIE BbIHNCINTENbHbIE MalLNHbI TPEBYIOT NpoueaypHOro onMcaHus
cBoero QPyHKUMOHMPOBaHUA. No3ToMy, y)Xe B TedeHnn nocneagHunx 50 net Bce 6onbluee
KOJZINYeCTBO Jll0en 3aHUMAIOTCS PYYHON KOMNUASALMEN CBOEro HenpouenypHoro
MbILWNEHUA B nMpouenypHble onucaHus. MNMpuHumMnuanbHoOe HEeCOBEPLLUEHCTBO robasnbHOM
npouenypHoCcTn B6bIJI0 0OCO3HAHO CPaBHUTENbHO HEAABHO, @ CUCTEMbI HEMPOLLeAYPHOr 0
NPOrpaMMmMpoBaHnS, MO3BOAAKOLWME 3aMEHNTb PYYHYIO KOMMUASALWIO 3HAHUA Ha
aBTOMaTUYEeCKY0, TOJIbKO Ha4YMHAIOT 3asBNATb 0 cebe. B HacTOAWMIA MOMEHT Takune
CNCTEMbl aKTUBHO NCMNOJIb3YIOTCS B J/INTHLIX OTPAC/AX TUMa KOCMUYECKNX
nccnenoBaHUM, NapannesibHbIX BblHNCAEHNIA B 3a4a4aX S4epPHON PU3NKK 1 T.MN. INoxa
LLNPOKOro BHeAPEHNS B HENPOLLEAYPHOro NporpaMMnUpoBaHns B MPOMbILLIEHHOCTHU eLe
He HacTynuna, XoTa B nabopaTopmax KpynHbIX pupm BeayTCA COOTBETCTBYOLWME
pa3paboTKun[30].



OAaHOM N3 NpPMHUMUNMaNbHbIX 0COBEHHOCTEN CTAaHOBNIEHNSA HEMPOLEAYPHOr 0O
nporpaMMmMpoBaHnNA ABNAETCA NpenmMyLLecTBeHHOEe pa3BUTNE HeyHMBEPCaslbHbIX S3blKOB,
OPNEHTUPOBAHHbLIX HA KOHKPETHYIO0 NpegmMeTHYto 061acTb (B HaweM cny4dae - Ha ACYTI).
YHUBEpPCaNbHOCTb ABNSETCA HEU3OEXXHOM XKEePTBOW APYXECTBEHHOCTU A3blKa A4
TexHonora. Kak roBopsiT cneymnanncTbl, «yHUBEPCasbHbIN A3blK APY>XXEeCTBEHEH ANS
CUCTEMHOro nporpamMmmucTa». Bnpoyem, TpaamumnoHHbIe NpouenypHble A3bIKU
TEXHOJIOrFMYeCKOro NporpaMMmNpPoOBaHNS TakXe HeyHuBepCcasbHbl.

COBOKYMHOCTb 06BbEKTHO-KOMMOHEHTHbIX TEXHOJIONMIA AaJsla Ka4eCTBEHHO HOBbIN 6a3unc
Ona noCTpoeHna CUCTeEM HernpouenypHoro rnporpamMmMmmposaHma, 4HTo CyleCtBeHHO
yApoCcTna0o N ygewesnsio UX co3fgaHne, OTKpbiIBad BO3MOXHOCTb UCMOJIb30BaHNA B
6a30BbIX oTpacnax npoMblilIEHHOCTN.

3aKaH4MBas UCTOPNYECKNIN SKCKYPC XOTenocb 6bl 0060 OTMETUTHL, YTO HernpoLueaypHoe
nporpaMMmpoBaHmne - ogHa N3 HeMmHorunx obnacten, B KOTOPbIX OTeYeCTBEHHAs
HayKoeMKoe Npon3BOACTBO HAX0OUTCHA Ha nepenosbix pybe)xax. Heckosbko
KonnekTnesos PAH, Beoywnx COOTBETCTBYOLWME pa3paboTKnM BbICOKO KOTUPYIOTCSA B
Mupe. K coxxaneHuio, Poccnmckoe npaBuTesibCTBO NPaKTUYeCKn He puHaHcmpyeT
pa3BuUTUE 3TOro CTpaTern4eckoro HanpasJsieHUA OTeYeCTBEHHON Hay4YHOW TEXHON0oru, a
CYyLEeCTBEHHbIM NCTOYHNKOM (PMHAHCUPOBaHMA paboT B Te4eHUN OINTENbHOr0 BPEMEHM
6binn 3aka3bl oT HACA n MmnHucTepcTBa obopoHbl CLUA[31].

2. Kputepuu BbiOOpa cpenbl U A3biKa pa3paboTku
nporpamMmm

2.1 Kputepum BbiOOpa cpenbl pa3padboTkm nporpaMmm

CpeZibl MporpaMMmnpoBaHus (UK Kak X ewe HasbiBaloT, cpebl pa3paboTku) - 3To
nporpamMmbl, B KOTOPbIX NPOrpamMMnUCTbl NULIYT CBOW NporpamMmbl. IHbIMK CioBamu,
cpefia NporpaMMmUpoBaHUA CIYyXUT Ansa pa3paboTkn ( HaNnnucaHMsa) nporpamMm N 06bIYHO
OpUEHTUPYEeTCH Ha KOHKPETHbIN A3blK UJIN HECKOJIbKO A3bIKOB MPOrpamMMmupoBaHus (B
3TOM cJly4ae fA3blkK, 06bI4HO, NpUHaAneXxaT 04HON A3bIKOBOW rpynne, Hanpumep, Cu-
nonobHele). KOMNOHEHTHLI cpefbl MPOrpaMMmnpPoOBaHUS:

1. PepakTop - 3TO CPeACTBO AN CO34aHUSA N USMEHEHUSA NCXOAHbIX halsioB, KOTopble
cozep)XaT HarNnCaHHYO Ha s3blke NPorpaMMnUpoBaHnA NMporpamMmmy.



YCNoBHO penakTopbl AeNATCS Ha ABa Tuna.

MNepBbin TN paboTaeT C Noc/eAoBaTE/IbHOCTLIO CMMBOJIOB B TEKCTOBbIX (haniax v
obecneymBatloT paClWIMpPEHHY0 PYHKLNOHAIbHOCTb - MOACBETKY CMHTAKCUCa, COPTUPOBKY
CTPOK, KOHBEPTALMIO KOANUPOBOK, MOKa3 KOAOB CMMBOJIOB U T.M. YacTO Takne penakTopsbl
Ha3blBalOT pefakKTopaMn Koga, NOCKOJ/IbKY OCHOBHOE UX Ha3Ha4YeHue - 3TO HanncaHue
NCXOOHbIX KOAOB KOMMbIOTEPHbLIX NMporpamMm. lNMpumepsbl Taknx pegaktopoB: Emacs (oguH
N3 CaMbIX MOLLHbIX MO BO3MOXXHOCTSAM MHOroueneson, ceoboaHbln pegakTop); jEdit
(cBoboOHbIN penakTop Ha Java); Kate (MowHbIN pacwmnpsemMblt cBO6OAHbIN TEKCTOBbIN
pefakTop C MOACBETKOW CUMHTaKCMCa 419 MacCbl A3bIKOB NPOrpaMMnUpoOBaHns u
pa3MmeTkmn); Notepad (BxoauT B coctaB Microsoft Windows); Vim (0gnH U3 caMblIX MOLLHbIX
Mo BO3MOXXHOCTAM pefakTop gns nporpammmnctoB); EditPlus (TekcToBbIM pefgakTop Anas
Windows, npegHa3Ha4YeHHbIN ON8 NnporpamMMnpoBaHns n seb-paspabotkun) n ap.

BTopon Tun penakTopoB MMeeT paclunmpeHHble PYHKLUN (POPMAaTUPOBAHMSA TEKCTA,
BHeApPEHUSA B HEero rpaukm n opmyn, Tabnuuy n obbekTos. Takme pefakTopbl HacTo
Ha3blBalOT TEKCTOBLIMW MpoLeccopamMm U npegHasHavyeHbl OHW AN CO30aHNA TEKCTOBbIX
[OKYMeHTOB. K TakKnM TeKCTOBbIM MpoLeccopaMm MOXXHO oTHecTu Microsoft Word,
WordPad v ap.

1. KoMnunaTop - TpaHCAMpyeT CMMBOJIbI U3 UCXOAHOro hanna B 06 bEeKTHbIN MOLOY b,
KOTOPbIN COOEPXUT KOMaHAbl B MalULMHHOM Ko4e AJ19 KOHKPETHOro KoMmnbloTepa.

2. KOMMOHOBLUMK U pefakTop cBA3en - cobupaeT obbekTHbIe hasibl OTAEIbHbIX
KOMMOHEHTOB MPOrpaMmbl U pa3pellaeT BHEWHME CCbIJIKU OT OAHOIM0 KOMMOHEHTa K
apyromy, dopMmpys NCnoaHseMbln gan.

3. 3arpy34uk - KonupyeT ucnoaHsaembln pansa C gUcKa B NamMaTb 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. Mo3BoaseT BbIMNOMHATL NOLIAroBYK TPACCUPOBKY (MowaroBoe BbIMOJIHEHNE
nporpamMmbl C OCTAHOBKaMW Ha KaKA0M KOMaHAe Uan CTPOKeE), OTCNeXnBaThb,
yCTaHaB/MBaTb UM N3MEHATb 3Ha4YeHUsA NepeMeHHbIX B rnpoLecce BbINoJIHEHUSA
nporpamMmbl, yCTaHaBAMBATb N YAANATb KOHTPOJIbHbIE TOYKW UK YCITIOBUSA
OCTaHOBKW U T.A.

5. CpencTtBa TeCTUPOBaAHUSA - aBTOMATU3NPYET NpoLecc TECTUPOBAHNSA NPOrpamMm,
co3ZlaBas M BbINOJIHAA TeCTbl M @aHANMN3NPYSA pe3ysibTaTbl TECTUPOBAHUS.

6. VIHTepnpeTaTop - BbINOJHAET UCXOAHbIVN KOA NMpOorpaMmmbl B OT/INYME OT
KOMMuNaTopa, nepesoasLero NCXoaHbln hann B 06 beKTHbIN[32].



2.2 Kputepuu BbiOOpa A3bliKa pa3padboTKu nporpamMmm

f3bIK NpOrpamMMuUpoBaHUA — (POpPMalibHbIN A3bIK, MPeAHa3HavYeHHbIN AN 3annucu
KOMMbIOTEPHbIX NPOorpamMm. A3blK NporpaMMmMpoBaHna onpegenseT Habop NeKCn4eckunx,
CUHTAKCUYECKNX N CEMAaHTUYECKUX MpaBusl, onpenensowmnx BHELUHUN BU NPOrpaMmmbl v
DeNCTBUSA, KOTOPbIE BbINOJHUT UCNONHUTENb (00bIYHO — DBM) nopf eé ynpasneHmnemM.

Co BpeMeHW Co3aaHns NepPBbIX MPOrpaMMUPYyEMbIX MaLLMH Yen0BeYeCcTBO Npuaymaso
6osee BOCbMU ThICSY 513bIKOB MPOrpaMMMPOBaHNS (BKJIlOYasi 330Tepuyeckue,
BM3YyasibHble N UrpyLLeyHble). KaXkabli rog Ux 4ncno ysenmymBaeTcs. HekoTopbiMu
A3blkaMM YMEET M0JIb30BaTbCS TOJIbKO HEDOJIbLLOE YMCIO0 NX COBCTBEHHbIX
pa3paboTyMKOB, [pyrne CTaHOBATCSA M3BECTHbI MUAIMOHaM ntoaei. NMpodeccnoHanbHble
NPOrpaMMUCTbl MOFYT BJIafeTb AECATKOM 1 6onee pasHbiX A3bIKOB MPOrpPaMMUPOBaHUSA
[33].

A3bIK NpOrpaMMMUpoBaHNA NpegHa3HavyeH AN8 HanMCaHUS KOMMbIOTEPHbLIX NPOrpamMmM,
KOoTopble NpeacTaBnatoT cobon Habop NpaBusl, NO3BONAOLLMX KOMMbIOTEPY BbINOJHUTD
TOT WM UHOW BbIYNCNTENbHbIV NPOLLECC, OPraHN30BaTb yNpaBJ/ieHNE Pa3/INYHbIMU
obbekTamu, 1 T. M. A3bIK NPOrpaMMMUPOBaHNA OTJINYAETCH OT €CTECTBEHHbIX A3bIKOB TEM,
4YTO NMpefHasHayvYeH ons ynpasneHus 3BM, B ToO BpeMsi Kak eCTECTBEHHbIE SI3bIKU
NCNONb3YIOTCH, MpexXxae Bcero, oas obuweHnsa nogen mexny cobon. BonbLWLNHCTBO
A3bIKOB MPOrpaMMMPOBaHNA NCMOJIb3YyeT CcreunasibHble KOHCTPYKUUM ANa onpepeneHuns
N MaHUMNYINPOBAHUA CTPYKTYPaMU OaHHbIX U YrpaBJeHNs NPoLEeCcCOM BblYNUCIEHNA.

Kak npaBuo, A3biK MPOrpaMMNpPOBaHNS ornpeaesnsieTcs He TOJ/IbKO Yepes cneundukaumm
CTaHAapTa fA3blka, POpPMasibHO onpenesnsaoLne ero CMHTaKCUC U CEMaHTUKY, HO 1 Yyepes
BOMJIOWEHUSA (peann3aumn) cTaHgapTa — NporpamMMHble cpeacTBa, obecrneymBatoLmx
TPAHCALMIO WU MHTEPNpeTaLuio NPporpaMM Ha 3TOM A3blKe; Takne NporpaMMHble
CpeacTBa pa3/iN4yaloTCsa Mo NPoN3BOAUTENIO, MApPKe N BapuaHTy (BEpCcumn), BpeMeHu
BbIMNYCKa, MOJIHOTE BOMJIOLWEHWS CTaHAaPTa, AOMNOJIHUTEIbHbIM BO3MOXHOCTSAM; MOFYT
NMeTb onpeaesiéHHble oWnOKN nam ocobeHHOCTN BOMOLLIEHUS, BAUSAIOLLIME HA NPAaKTUKY
NCMNOIb30BaHNSA A3blKa U faXKe Ha ero cTaHaapT.

Ha cerogHsLLHNI OeHb CYLLECTBYET LUNPOKUI BbIBOP pa3iyHbIX CPeacTB peanunsaumnmn
NporpaMMHOro Koga. icnosb3yembili B MpoeKTe A3blK MPOrpaMMUPOBAHUS onpeaenseT
CKOPOCTb pa3paboTky 1 peannsaumm, NPoCcTOTY CONPOBOXAEHWNS, BO3MOXKHOCTb
nepeHoca Co34aBaeMOro B paMKax 3TOro rnpoekTa nporpaMmHoro obecnevyeHus.



Mo Mmepe BO3pacTaHUA poan NnporpaMMHoOro obecrneyeHnsa n tpeboBaHUm K HeEMY
nporpamMmmmcTaMmm 6biam co3gaHbl pa3nyHble A3bIKKU MPOrpPaMMNPOBaAHNS
npenocTasnfoWwme nosblleHne 3pHeKTUBHOCTU, HAOEXKHOCTU, MOOUABLHOCTU U
ynpouieHne HanmcaHHOro ¢ X NOMOLLbIO MporpaMMHoro obecne4vyeHus. NossneHune
MHOXXeCTBa pa3/INYHbIX A3bIKOB NMporpaMmmMmpoBaHmsa TpebyroT TwaTenbHoro seibopa
€AVWHCTBEHHOr 0 NMPaBW/IbHOIO BapuaHTa AJ1a peleHnsa KOHKpeTHoW 3aga4dun. Ha aTtane
peanu3aumm NporpaMMHOro Koga BbIMOJIHAETCA KOANPOBaHUE OTAe/IbHbIX 2J1IEMEHTOB
MPOrpamMmMbl COrlaCHO TEXHUYECKOMY 3a[laHuIO.

B cBSI3U C 3TUM, nepeq pa3paboTyMkamMm CTOUT BOMNPOC - KaKoW A3bIK peannsauunm
BblOpaTh? 15 Ha4Yana NnpoucxoauT oTOOP KPpUTEPMEB BaXKHbIX AJ1 KOHKPETHOW chepsbl
JeATeNbHOCTW, NMocae Yero NPoucxXoanT HenocpeacTBEHHO BbiIbop noaxoaaLlero
BapuaHTa[34].

Korga Heobxoammo co3gaTb 60/bLIYO NPOrpaMMHYI0 CUCTEMY UM COCTaBUTb
nporpamMmbl AN peleHna Kakon-nmbo 4acTHOM 3agayvn, B TOM 4YuCse Npu Co3O0aHnK
KOMMbIOTEPHbIX P, BCTaeT BOMPOC, Kakon BbibpaTb A5 3TOM Lenn Hanbonee
noaxonaLni A3blk NporpaMmMmmpoBaHns. B 6onblUMHCTBE cyvyaeB Takol BbIbGop
nenaeTcs Ha OCHOBAHUWN OYeHb MPOCTbIX «3E€MHbIX» (PAKTOPOB: HAJIMYUX TOF0 NN NHOTO
TpaHCNATOPa U yMeHUs aenatb COPT Ha AAHHOM s3blke. HO ecnn B pacrnopsi»xeHum
Nosib30BaTesI HECKOJIbKO A3bIKOB MPOrpPaMMUPOBaHUS U HY>KHO CO34aTb, TO
HeobxoO4MMOo yuYnTbIBaTb cnepytowmne obCctoaTenbCcTBa:

— Ha3HayeHue pa3pabaTbiBaeMoro cota, To eCTb HE06X0AMMOCTb B HEel byaeT
BpeMeHHasa Uan oHa byaeT NCcnonb30BaThCs MOCTOSSHHO, 6yAeT v oHa B AaJsibHenLWweM
nepegaBaTbCa APYrUM opraHm3aumsam, byayT v co3aBaThCs ee HOBble BEpCuu;

— HeobxoaMMasa CKOpPOCTb PaboThl COhTa, COOTHOLLIEHNE N PaboTa ero BblYUCANUTENbHbIX
N OVNaNIOrOBbIX KOMMOHEHTOB;

— npeanosiaraeMslii pa3Mep NporpaMmbl, TO €CTb CO3aBaTh €€ Kak einHOoe Liesioe i
oHa byneT B BUAE OTAesIbHbIX B3aMMOAENCTBYIOLLINX MOAYIEN, HYXKHO NN
MUHMMN3MPOBATL Pa3Mep NamaTu, KOTOPYHO 3aHMMaEeT NporpaMmma Bo BpeMsi paboThl;

— BO3MO>XHOCTb Compsi>eHnsa pa3spabaTbiBaemMoro copta C APYruMm rnpuoXKeHnaMm
(NnakeTaMu nam nporpaMmMamMin), BKJOYaSA NPUIOXKEHNS, COCTaB/IEHHbIE Ha UHbIX A3blKaX
NPOrpaMMMNPOBaAHNS;

— OCHOBHbIE TUMbI AAHHbIX, KOTOPbLIMM NPUAETCSH ONEPUPOBATL, BOSMOXXHOCTb
noanep>XXKn paboTbl C pa3fINYHBIMU TUNAMU CTPYKTYP (CTPoKaMn, AeNCTBUTENIbHbIMY



YyncaamMu, CNMcKkamMm u ap.);

— XapaKTep 1 YPOBEHb MUCMONb30BaHUS NepudepninHbiX cpeacts (MOHMTOPA,
KNnaBuaTypbl U Ap.), HE06X0AMMOCTb B CNeLnasibHOM NpPorpaMMrUpoBaHNN HEKOTOPbIX
dyHKUMIA, 4TOObI paboTaTb C NepuepunHbIMA YCTPONCTBAMMU;

— uenecoobpasHOCTb N BO3MOXHOCTb MPUMEHEHUSA NMEKLLNXCSA CTaH4APTHbIX
onbnunoTtek noanporpamm, npouenyp, GyHKLNN[35].

SAKNIOYEHUE

B xone BbINOJIHEHUS PaboThl HBblNa AOCTUFHYTa NOCTABJ/IEHHANA Liesb: U3y4yeHa
Knaccugukaumsa a3blKoB NporpaMMnUpPoOBaHNS, NPOn3BEAEH aHAIN3 KpUuTepues Bbibopa
cpenbl N f3blka MPOrpaMMUPOBaHUS.

Onsa noCcTmxKeHnsa gaHHon uenm Heobxoammo 6bisiIo BbINOHUTb cnepgywLline 3agadn.

1. paccmMoTpeTb KNacCnPUKaLuio a3bIKkoB MPOrpaMMmUpPoOBaHng;
2. U3y4nTb KpuTepum Bbibopa cpenbl pa3paboTku;
3. NpoaHann3npoBaTb KpuTepun Boibopa A3bika pa3paboTku.

Pa3paboTKa MHOXXECTBA S3bIKOB NPOrpamMMMPOBaHNS BbICLLEr0 YPOBHS, @ TakXe UX
HenpepbIBHAA MOAEPHM3ALNSA U YCOBEPLUEHCTBOBaHNE, NPeaoCTaBUI0 YeloBEeYEeCTBY
BO3MOX>XHOCTb He TOJIbKO Peasin30BbiBaTh BbiroHOE 0bLeHne C MaLLUHOW, HO U
NPUMEHSATb TEXHUYECKNE N MHDPOPMALIMOHHbIE CpeaCcTBa OJ1S peannsaumm cambixX
CJIOXKHbIX pacyeToB B 06/1aCTN CAaMONETOCTPOEHUS, PAKETOCTPOEHMUS, MEAULMHBI U OaXe
3KOHOMUKMW.

BHe 3aBMCMMOCTUM OT TOr0, 4TO HACTOSLLMA YPOBEHb PAa3BUTUSA A3bIKOB
NPOrpaMMmMpPOBaHNA AOCTUIN HEMNOCTUXXNUMBbIX BbICOT, HanpaB/iieHNe UX PasBUTUA n
COBEpPLUEHCTBOBAHMNA AalOT HAM BO3MOXXHOCTb NpearnosiaraTb, YTO B CKOPOM BPEMEHMU
6yayT co3faHbl Takne s13blKM MPOrpaMMMPOBaHUNS, O KOTOPbIX CenYac YeoBEe4YeCTBO He
MOXKET 1 MeyTaTb.
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