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4.1. Cmpykmypa nuHazeucmuyecko2o obecneyeHusi CAIIP

[on nuneeucmuyeckum obecneuenuem CAIIP TIOHUMAIOT SA3BIKOBBIE CpeICTBA OOIICHUS
nonb3oBarenst ¢ CAIIP u  A3bIKM TOpPOrpaMMHUpPOBaHMs, C IOMOLIbIO KOTOPBIX CO3IAETCS
UH(POPMALMOHHOE H MPUKJIIAJHOE IPOrpaMMHOE 0OecIieueHueE.

OHo BKJIIOYaeT B ceOs SA3bIKM Ul NPEACTaBICHUs MHPOPMALIMU O MIPOEKTUPYEMBIX 0OBEKTaX,
npoIiecce M CPEeACTBAX MPOCKTUPOBAHUS.

JIuHreucTuyeckoe obecreueHre BKIOYAeT B ce0sl pa3iMuHbIE SI3bIKOBBIE CPENICTBA, KOTOPHIE
JeIISAITCS] Ha TP TPYIIIIBL:

S3BIKU TIPOTPAMMHUPOBAHMS;
SI3BIKY TIPOCKTHPOBAHUS;
SI3BIKW B3aUMOJICHCTBUS (0OIIEeHNS).

[Tox TepMUHOM “A3b1K” B JTaHHOM CJy4ae TOHHUMAETCS JIF000OE CPEICTBO OOIICHUS, JTHOOast
cucTeMa CHMBOJOB MM 3HaKOB, HCHOJb3yeMbIX s oOMeHa uHpopmauueil. SI3biku
IPOTPAMMHUPOBAHUS CITy)KaT ISl 3aliCH TMporpaMM. MMM TONB3YIOTCS TJIaBHBIM 00pa3oM IpH
MOJTrOTOBKE IIpOrpamMM, a He npu skcrryatauun CAITP.

A3viku  npoepammuposanuss WCTIONB3YIOTCS JJIsl HAMCAaHUS TPOTpaMM H  TPUMEHSIOTCS
raBHBIM o0pa3zoMm paspabotunkamu CAIIP. f3wiku npoexmupoeanus ciyxaT Ui ONUCAHUSA
ucxoAaHo uHpopmanuu 006 00bEKTaxX M 3ajadax MPOEKTUPOBAHMS MPU BHIIOJHEHUU MNPOEKTHBIX
IpoIeyp ¢ IOMOIIBI0 IPOrPAMMHOTO OOECTIEYeHUs U SBISIOTCS CPEICTBOM OOIIEHHS MOJIb30BATENs
CAIIP ¢ DBM. Oco0yto rpymniy COCTaBJISIOT S3bIKM ONUCAHUS YIpaBIsomed HHPoOpMaluu ais
IPOTPaMMHO—YIIPABISEMOI0 TEXHOJIOIMUECKOro o00opynoBaHus (g (OTOHAOOPHBIX YCTAHOBOK,
rpadonoctpouteneit, meramioodpadareiBatonux craHkoB ¢ UIIY u T.n.), Ha3bIBaeMble A3bIKAMU
YNpasnenus.

SI3BIKM MOTYT OBITH npoyedypHbiMu U Henpoyedypuvimu. IIpoyedyphvie A3b1KU TTPUMEHSIOTCS
JUI OINHMCAHMs MPOIECCOB B BHJE IOCIENOBaTEIbHOCTEH JeiicTBUEl M mporenyp. B uactHOCTH,
OOJIBITMHCTBO SI3BIKOB MPOTPAMMHPOBAHUS CIIY)KUT IS OMHCAHUS BBIUYMCIUTEIHLHBIX MPOIECCOB U
[OTOMY OTHOCHTCA K MpPOLEIYypPHBIM si3bIKaM. Jlpyroil mpumep MpoLEaypHOro s3bIKa — SI3BIK
UMHUTalMOHHOTO MoxenupoBanus GPSS. Henpoyedypuvie sA3biku TPUMEHSIOTCS UIS  OTIHCAHUS

CEMAHTHYCCKUX CCTCI‘/’I, CTPYKTYP IIPOCKTUPYCMBIX 00OBEKTOB U APYTrux CTaTUICCKUX CUCTCM.



4.2.513bIKU npo2paMmMupo8aHusi

C MoMeHTa Hayaia ucnoib3oBaHuss OBM s pacyeToB M MPOEKTUPOBAHUS BO3HHKIIA
npobjemMa oOOIIeHUsT YeloBeKa ¢ MamuHou. IlepBoHadanmpHO mporpamma st OBM roroBuiace B
MAIIMHHBIX KoJax. Takue MalMHHBIE NPOTPaMMbl MOTJIHM pa3padaTbIBaTbCs TOJBKO Y3KUMHU
CIIEIIUAJIUCTAMU — TPOTPAMMHUCTAMH, 3HAIOIIUMHU YCTPOMCTBO M OCOOCHHOCTH KOHKpeTHOW OBM.
WHxeHep—101p30BaTelb /7S BBIMOJIHEHUS pacueToB Ha DBM B cBoeil mpobiaemMHoil 001acTi JOKEH
ObLT 0OpamaThes K mporpaMmucty. B aTom ciydae nMena MecTo Lernoyka:

noIb308amenb — NPOSPAMMUCT — MAWUHHAsL npoepamma — DBM.

Takass memoyka mpuBoAWIa K OOJBIIMM 3aTparaM TPYIOBBIX PECYpCOB U BpPEMEHH,
[TporpaMMupoBaHue 3aa4 Ha MAllIMHHOM SI3bIKE OIPaHUYMBAIIO HCNOJIb30BaHuEe DBM.

DTy npobiemMy MO3BOJIHIO PEUIUTh CO3/JaHUE aITOPUTMUYECKUX SI3bIKOB BBICOKOT'O YpPOBHS,
OTJIMYAIOIIMXCS YHUBEPCAIBHOCTBIO. [[ysl TOro 4ToObl MalllMHA MOHUMAJA SI3bIKU BBICOKOI'O YPOBHS,
JUIsE Hee HEeOoOXOIUM IMEepPEBOMYMK C ATOrO S3bIKa HAa MAIIMHHBIA. TakuM NEpeBOAYMKOM SIBISETCS
mpaucaamop, T. €. IporpaMma, KoTopas mpeodpasyeT nporpaMmy, HaMCAaHHYIO Ha SI3bIKE BBICOKOTO
YPOBHS, B MAIIUHHYIO MTporpaMmy. TakuM o0pa3oM, BOZHUKAET CIIeAYIOIas [EeMoyKa:

nojibzoeameilb — npocpamma Ha sA3blKE 6blICOKOCO YPOBHA — MPAHRCIAMOP — MAUWURHAA npoepaMMa—QBM.

OTa nenoyka cjaenaiga peBOJIOLUI B npuMeHeHMn DBM. Uucino akTHBHBIX IOJIb30BaTENEH
OBM crano ObICTPO PacTH, YTO B CBOIO OYEPEIb IMOCIYKHIO TOTYKOM K emie Oosiee OBICTpOMY
pazButuio OBM.

Takum  oOpazom, cpend  S3BIKOB ~ IPOTPAMMHPOBAHUS  PA3IUYAOT  MAUUHHO—
OpueHmuposanHvle, Ha3bIBa€MbIe SI3bIKAMHU acceMOyiepa U aBTOKOJAMU, U aleOpUmmudeckue s3blku
8bICOKO20 YPOBHSL.

A8moko0 — A3BIK, MPEINIOKEHUS KOTOPOTO IO CTPYKTYpe MOAOOHBI MAITUHHBIM KOMAaHJaM.
AH3vbik  accembiepa — aBTOKOJl, pAacHIMPEHHBIH MaKpOKOMAaHJaMH, BBIPAKEHUSIMHU, CPEICTBAMHU,
o0ecrneynBaroIMMI MOAYJIBHOCTh IIPOTPaMM.

ANTOpUTMHUYECKHE SA3BIKM BBICOKOIO YpOBHSI HE 3aBUCAT OT Tuna OBM. OcHOBHOH cMbIch
AITOPUTMUYECKHUX S3BIKOB COCTOMT B TOM, YTO MX CHMBOJIMKA U JIOTHKA (MIpaBWJIa 3alHUCH) OIU3KHU K
IOPUHATHIM B MaTeMaTHKE U B €CTECTBEHHOM PYCCKOM M aHIVIMICKOM si3bIkax. Bmecte ¢ TeM aTa
CUMBOJIMKAa M TIpaBWJIa CTPOrO OJHO3HAYHBI M MOTYT aBTOMaTH4ecku ((hopMaIn30BaHHO)
MEePEBONTHCS B KOMAHJIBI MAIIUHBI. Aneopummuueckuii s3vik, coriacHo ompenenenuto ['OCTa
19781-74, ectp HaOOp CHUMBOJIOB M CHUCTEMA MpaBWJI 00Pa30BaHUS U UCTOJKOBAHUS KOHCTPYKIMH U3
ATUX CUMBOJIOB JJIsl 3aJJaHUS aJITOPUTMOB.

ANTOPUTMUYECKUM  SI3BIK  JUIsl  3allUCH  TNpOrpaMM M JIAHHBIX  Ha3bIBAIOT  A3bIKOM
npoepavmuposanusi. B kadectBe s3bIKOB mnporpammupoBaHus B CAIIP HaxoasT npumeHeHHne

MAallIMHHO—OPHUCHTUPOBAHHBIC A3bIKHU THIIA AcceM6nepa " AJITOPUTMHUYCCKUC SA3BIKU BLICOKOT'O YPOBHA.



4.2.1.MalwwuMHHO—OPUEHTUPOBAHHbIE A3bIKN

OTHU S3bIKU MO3BOJSIOT COKpAIIaTh BPEMsI COCTABICHUS MPOTPAMMBI 32 CUET HMCIIOIb30BAHUS
Ooiee ymOOHBIX CpEACTB OIHUCAHUS AITOPUTMOB, HepeaaBatb DBM paboTy mo pacmpenesneHuro
OTICPAaTUBHOW W JOJITOBPEMEHHOW NaMsATH, OOHapyXuBaTh caMoii DBM ommOKHM KOIUPOBAaHUSA H
BBITIOJIHEHUS] IPOTPaMM M BBIIAABAaTh B YA0OHOH aisi mporpamMMucta Gopme nnpopmarmio. K takum
A3bIKaM IPOrpaMMUPOBaHUs OTHOCSATCS SI3bIK AcceMOuiep (mnst Bcex kiaccoB OBM) u np. S3biku
ypoBHsI AcceMOiiepa COOTBETCTBYIOT CHUCTEMaM KOMaH]I KOHKPETHbIX OBM U 1o3BOJISIOT COCTABIIATH
nporpaMMmel B (popme, y1oOHOI 11715 uenoBeka.

B ocHOBe MalIMHHO—OPUEHTHUPOBAHHBIX S3BIKOB JIEKUT CHMBOJMYECKas ajapecalus u
KOJAMPOBAaHUE, a 3TO LIAr B HAIMPaBJICHUM aBTOMATHU3AIMHM MPOrpaMMHUPOBaHUA. B To ke BpeMms 3Tu
S3BIKA MTPOrPAMMHPOBAHUSI UMEIOT CYIIECTBEHHBIM HEJOCTATOK MAIIWHHBIX SI3bIKOB — OHH CHIBHO
OTIIMYAIOTCSI OT TPAAMIIMOHHBIX MaTEeMAaTUYECKUX SI3bIKOB. [103TOMYy Bpemsi cOCTaBJI€HUS MPOrpaMm
0CTaeTCsl 3HAYUTEIbHBIM, CAMU IPOTPaMMbl I'POMO3/IKH.

B mocnemnee BpeMs s3blkM  AcceMOliepa  HalUId — [IMPOKOE  MPUMEHEHHE  IPHU
IPOTPaMMHUPOBAHUH HA MHHH—, MHKPO— W MEPCOHAIBLHBIX DBM m3—3a HEOOXOJMMOCTH HAIHMCaHUS
3¢ (peKTUBHBIX MpOrpamMmm, HallpuMep, IPOrpaMM, BXOASIIUX B COCTaB rpa@uecKkoro peakropa.

OpHako s3bIKM THITA AcceMOiepa OTIUYAOTCS O0NIbIIeH YHHBEPCATHHOCTBIO, BBIPAKAIOMICHCS
B IIUPOKUX BO3MOXKHOCTSIX OINMCAaHUSA KOJOB PA3IUYHBIX (POpPMATOB, JOTHYECKUX OINepanuii u
npoueayp. B To ke BpeMs Npu HCNONb30BAaHUM STUX S3bIKOB TPEOYIOTCS MEHBIIUE 3aTpaThl
MAIIMHHOTO BPEMEHHU M NaMmsATu. Tak, Hampumep, Ansa TpaHcistopa ¢ s3bika [IACKAJIb tpebyercs
yBEJIMYEHHE 3aTpaT MaIIMHHOrO BpemMeHu B 1,5..2,5 pa3a 1O CpaBHEHUIO C MAalIUHHO—
OpPUEHTUPOBAHHBIM S3BIKOM TUTIA AcceMOepa.

YYUTHIBasE MOJIOKUTENBHBIE OCOOCHHOCTH MAaIlIlMHHO—OPUEHTUPOBAHHBIX M alITOPUTMHYECKUX
A3BIKOB BBICOKOT'O YPOBHS, MX MOXHO NPUMEHSTh OJHOBpeMeHHO IpHu pa3padotrke CAIIP nns
pelieHus pa3ianuHbIX 3a1ad. [Ipu aTom a3k AcceMOiiepa UCTIONb3YIOT:

npu pazpaboTke Mojyiaed ¢ OOJbIIMM KOJMYECTBOM JIOTMUECKUX Olepauuil u
orepanuii Hal OTACTBHBIMH TPYIIIaMH Pa3psioB MAalIMHHBIX CIIOB, TaK KaK B ATOW CHTYyalluu
BO3MOYKHOCTH aJITOPUTMHUYECKHUX S3bIKOB BHICOKOTO YPOBHS HEIOCTATOYHBI;

IIPU JKECTKUX TPEOOBAaHUAX K MOIYIIO MO MOKa3aTeNsIM 3aTpaT MallMHHBIX BPEMEHHU U
MaMSITH.

B ocranbHbIX ciydasx ompenensiomuMu TPeOOBAaHUSMU CTAaHOBSTCS IPOU3BOJUTENILHOCTD
TpyAa MPOTPaAaMMUCTOB U MHBAPUAHTHOCTU K THaMm DBM, uTo 00yclIOBIMBaET MPUMEHEHUE S3BIKOB
BBICOKOT'O YPOBHSI.

Hcnonp30BaHrWe MAaIIMHHO—OPHEHTUPOBAHHBIX SI3BIKOB MO3BOJISIET JOCTUTaTh HaWBBHICIIEH
3¢ (HEeKTUBHOCTH OOBEKTHBIX MPOrpaMM C TOYKH 3pEHHUs 3aTpaT BBIUYUCIUTEIbHBIX PECYpCOB —
MAIIMHHBIX BPEMEHU M MaMSITH. DTU S3bIKM YHUBEPCAIBbHBI B CMBICIE MPUMEHUMOCTU K PEIICHUIO

3aaa4 pas3IMYHbIX KJIACCOB — HAYYHO—-TCXHHYCCKUX W OKOHOMHUYCCKUX, CUCTCMHBIX W IPUKIAOHBIX.
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OpHako NMporpaMMHpPOBAHHWE HA J3THUX S3bIKAX TpeOyeT BBICOKOW KBaTM(HUKAIMKA MPOTPaMMHUCTA U
IPUBOAUT K YBEJIMYEHHUIO CPOKOB pa3pabOTKU MPHUKIATHOIO MPOrpaMMHOro obecredeHus. ['maBHbIN
HEJ0CTaTOK ATHX SI3bIKOB — HENIEPEHOCUMOCTh IIporpamMM Ha OBM c cuctemoii KoMaH[l, OTJIMYHON OT

TOM, Ha KOTOPYIO OPUEHTUPOBAH SI3bIK.

4.2.2. AnroputMmnyeckme A3bIKU BbICOKOrO YPOBHSA

AJNTOPUTMUYECKHE SI3BIKM BBICOKOI'O YPOBHSI B CPaBHEHHUU C MAIIMHHO—OPUEHTHPOBAHHBIMU
s3pIKaMH  yaoOHee IS peaii3aliy  IrOPUTMOB YHUCICHHOTO aHajiu3a, JIerde OCBAauBAaIOTCS
WH)KEHEepaMH, MO3BOJIAIOT MOBBICUTH MPOU3BOJAUTEIBHOCTh TPYAA MPOTPAaMMUCTOB IpU pa3zpaboTke
MporpamMM M MX aJanTaluy K pa3indHbiM TuriaM DBM. AnroputMuueckue si3bIKH BHICOKOTO YPOBHS —
OCHOBHOE€ CPEJICTBO pa3pabOTKH MPUKIAAHOrO mporpammHoro odecrieueHus. B CAIIP nambombinee
pacnpoctpanenue noixyumnu s3eiku @OPTPAH, TUUI1/1, ITACKAJIb, CU, AIIA, JIUCII, ITPOJIOT,
BEDHCHUK.

Brinensiercss nBa mojakiacca S3bIKOB MPOTPAaMMHPOBAHUS: MPOOJIEMHO—OPUEHTUPOBAHHBIE U
MPOLIETYPHO—OPUEHTUPOBAHHBIE.

Ilpobremno—opuenmuposannwvie sI3bIKU TMPOTPAMMHUPOBAHMS HAIIPABJICHBI HA PEIIEHUE Y3KOTO
KJacca 3agad. [IporpamMmmupoBanue BeIeTCs B OHATUSX, XapaKTEPHBIX I KOHKPETHON MPOOIeMHON
obsactu. JlaHHBIN MOJKIIACC S3BIKOB MPOTPAMMUPOBAHUS TECHO CBsA3aH C si3bikamu oomieHus: B CAIIP.

IIpoyedyprno—opuenmupogantvie SI3bIKM  TPOTPAMMHUPOBAHUS  CO3JAHBI I OMHCAHUA
aNropuTMOB pemieHuss 3amad. Cpead HUX MOXXHO BBIICIUTH MAIIMHHO—3aBUCHUMBIC  SI3BIKH
MIPOrpaMMHUPOBAHUS BEICOKOTO YPOBHS U aITOPUTMHUYECKHUE.

Mawunno—3asucumole S36IKM  TPOTPAMMHUPOBAHMS  BBICOKOTO YPOBHS XapaKTEpPU3YIOTCS
MaKCHMaJlbHBIM HCIIOJIb30BAHHEM ammapaTypbl MUKpoOBM u ygoOGCTBOM 3amucu W KOMITOHOBKHU
IporpaMM. OTHU SI3bIKM B MEHbILIEH CTENEHH 3aBUCAT OT KOHKpeTHOM DOBM, ueMm s3biku Accembiep,
XOTs HabOp pa3pelIeHHBIX OMEepaTopoM BHIPAKEHHI HAXOAUTCS B MPSMOM COOTBETCTBUU C HAOOpPOM
KOMaHJI U METOJIOB ajpecaluu anmnaparypbl. JlaHHBIM ToOAKIAcC MPUHAMJEKHUT K KJIAcCy S3BIKOB
nporpammupoBanus [1JI/1 u Hamen camoe MIUPOKOE pacmpoOCTpaHEHHE MPH MPOrpaMMHUPOBAHUU
MHUKPOIPOIIECCOPHBIX Ha00poB. K MamMHHO—3aBUCUMBIM SI3bIKAM TMPOTPAMMUPOBAHUS OTHOCSTCS
SMAL/80 (c cucremoii komana DBM kmacca INTEL8080) u MUCTPAJI (Motorola—6800), PL/M,
MPL, PLZ-SYS.

Aneopummuueckue  A3bIKM  MPOTPAMMHUPOBAHUS  SIBIISIIOTCS ~ MAallMHHO—HE3aBUCUMBIMHU
s3pikaMu. K qanHOMYy mojkiaccy s361koB MOkHO oTHecTH @OPTPAH u ero monudukanum, sizeik CU,
[TACKAJIb, BEMCHUK, AJIA, JIUCII. JocTonHCTBa MEPEYUCIEHHBIX S3bIKOB MPOrPAMMHUPOBAHUS:

BBICOKAs TPOU3BOUTEIHHOCTH TPY/1a TPOTPaAMMHUCTA,
CaMOJIOKYMEHTUPYEMOCTb MTPOTrpaMM,
MPOCTOTA IKCILTyaTalluH,

BO3MOXKHOCTh NepeHoca mporpamMMm ¢ ogHoii OBM Ha gpyryio (CBOMCTBO



MOOUITLHOCTH),
HaJIMYUE CPEACTB KOHTPOJIS U OTIAIKHU.

PaccmMoTpuM  HEKOTOpBIE  OCOOCHHOCTHM  WCHOJB30BAHUS  AJTOPUTMHUECKUX  SI3BIKOB
nporpammupoBanusd. Eciu coznaBaemass CAIIP npennazHaueHa Ajsi pellieHUs MHXKEHEPHBIX 3ajad,
ONHKCBHIBAEMBIX  JICHCTBUTENBHBIMH  YHCIAaMHM, TO  JIy4llle  BOCIIOJIb30BaTbCS  SI3BIKAMHU
nporpammupoBanuss CU, ®OPTPAH; nns o6pabotku s3xoHomuueckoir nHdopmarmu — KOBOJI 6o
CYB/, nis o6pabotku reomerpuueckux mogaeneii — JIMCIL.

s BbIOOpa s3bIKa MPOTPaAaMMHPOBAHHUS MOXKHO BOCIOJB30BAaThCS M JIPYTMMU (HaKTOpaMH.
Hanpumep, eciaum HECKONBKO SA3BIKOB NPOTPAMMHUPOBAHMS YIOBJIETBOPAIOT TEMAaTHUKE 3a4ad, TO
MPEIOYTEHUE OTAAeTCa S3BbIKY C OoJiee ObICTPOJIEHCTBYIOIIMM TPAHCISITOPOM WM CHA0KEHHOMY
JTydmied CUCTEMOW OTJAAKH, WU Jaromemy Ooiee 3¢ddexruBHble mporpammsbl. [log mapamerpamu
s dexTUBHOCTH MOApazyMeBaeTcs OBICTPOACICTBHE, 00bEM HCIOJIB3YEeMOW OMNEPAaTUBHOM MaMsTH,
KOJIMYECTBO TPEOYEeMBIX ONEpaTopoB Al 0OpabOTKH JIMTEPATYPHOTO W BBIYHCIUTEIHHOTO TEKCTOB.
Hcxonss w3 STuX KpuTepueB Obulo BbIsBIEHO, uTo CHM C COOTBETCTBYIOIIMM TPaHCISITOPOM
o0ecrieunBaeT camble KOPOTKHE 00beKTHhIE MoayaH, Ha nocienHeM mecte [IACKAJIb (mporpammel
Ha JIaHHOM SI3bIKE TIPOrpaMMHUpoBaHus B 3,25 pasza miuuHHee nporpamm Ha CH).

MoKeT Tak 0OKa3aThbCs, YTO HU OJUH M3 U3BECTHBIX MIIM JOCTYIHBIX MPOTPAMMHUCTY SI3BIKOB HE
VIIOBJIETBOPSIET €ro MpakTUYEeCKHMM NOTpeOHOCTsIM. B sToM ciiyuae BO3MOXKHa pa3zpaboTka
COOCTBEHHOTO SI3bIKa IMPOrPAaMMHPOBAHUS, MAaKCHMAaJIbHO YYHTBHIBAIOUIETO CHEHU(PHUKY CTPYKTYp
JTAHHBIX ¥ aJITOPUTMOB OIPEJIEIEHHOT0 KJlacca 3a/1a4, U ero peaan3alyi.

B mHacrosmiee Bpemsi pa3pabaThIBalOTCS SI3BIKM YETBEPTOTO YPOBHS, BKIIOYAIONIME B ceOs
CpeZCTBa AJIi aBTOMAaTHMYECKOro BbIOOpa MeToja pelieHusl Toi Miu MHOH 3a1aun ¢ nomolsio OBM.
Takue S3bIKM MPOrpaMMHPOBAHUS TO3BOJISAT OMHCaTh (HOPMYIMPOBKY 3aJaud W HEKOTOPHIE
TpeOoBaHuUs K MeToy pemieHus. JlanpHeiimas pabora o NOAroToBKE 33aJauu U ee peleHuto Ha O9BM
OyZeT BBIMOIHATHCS aBTOMATHUYECKH. B OCHOBE TakuX SI3BIKOB JIKAT MPOTPAMMBI aBTOMATHYECKOTO
BbIOOpa METOJIOB pPELICHHs 3a/1au.

Anroputmuuecknii s3pik DOPTPAH (FORmula TRANslation — mnepeBomunk ¢dopmyi)
npeHa3HaueH Ui HaydyHbIX M MH)KEHEPHBIX 3ajad, pemaembix Ha OBM. OToT s3bIK pa3paboTaH B
1956 r. A3pix nmporpamMmmupoBanust @OPTPAH cran nepBbIM S36IKOM, B KOTOPOM MaTepUaIn30BaIOCh
MOHATHE “MOJYIBHOCTH” . XOpOIIO pa3paboTaHHbIE OHOIMOTEKHM CTAaHAAPTHBIX MOANPOrpaMM
SBIISTIOTCSI SIPKAM TIPHUMEPOM TPEHMYIIECTBa MOJYJIBHOTO TPUHIMUIA MporpammupoBanus. Ho stor
A3bIK MPOrPAaMMMPOBAHUSL HE JIMIIEH MHOTOYUCIEHHBIX HEJOCTaTKOB: B HEM HET CPeICTB s
yIO0OHOTO ONMHMCaHUS Pa3HOOOPA3HBIX CTPYKTYP MAHHBIX, 3allpPElICHbl PEKypCHBHBIC OOpamieHus K
npoleaypaM, HET cTpororo onucaHus s3bika. Hecmorps Ha Hemoctatkn, ®OPTPAH mmpoko
ucnons3oBajicsi B CAIIP, ocobenno paspaboranHsix B 60-70—e romei, Onaromaps pOCTOTE
pa3paboTKu YPPEKTUBHBIX TPAHCIATOPOB. B HacTosIee BpeMsi MPUMEHSETCs] YCOBEPIIEHCTBOBAHHAS

Bepcus si3pika — POPTPAH-77.
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BropeiM s13bIKOM, modyuarommM Bce Oonbliee pacmnpoctpanenue B CAIIP, saBnsercs
anroputMudeckuii  s36ik PL/1 (Programming Language/l — s3bIK mporpaMMupoBaHus — 1),
pa3pabotannbiii B 1966 1. B ommmuue ot szeika @OPTPAH, sToT s3BIK MMeeT Oosee IIMpOKHe
BO3MOXXHOCTH TIpU 00paboTke OONBIIMX MACCUBOB MH(OpPMAIMK M OMUCAHUHU CTPYKTYP HCXOJTHBIX
JAHHBIX. DTOT S3bIK OPUEHTUPOBAH Ha KpymHHbIE Mojenu DBM.

B Hauale 111 MaibiX ¥ MUKpo—OBM momyumn Gombioe pacrpoctpanenne s3bik BEMCUK,
pa3paboTtanHblii B 1965 r. O10T s13bIK OueHb NMoxoxx Ha ®OPTPAH, TonbKO 3HAUMTENBHO HPOLIE.
Oco6erHo Gombinre Bo3MoxHocTH BEMCUKA mposiBIAIOTCS PH PELICHHH 3a1a4 B PEXKHME IUAIora
¢ OBM. IlpoctoTa ¥ AOCTYIMHOCTHh 3TOTO SI3bIKA MO3BOJSIOT OBICTPO OCBAaMBATh €r0 HAYMHAIOIIUM
nosb3oBarensim CAIIP.

Azpik ITACKAJIb sBisieTcsi NpEeTeHJEHTOM Ha poJib OCHOBHOIO S3bIKAa JJIsl HalMCaHUSA
MPUKIAHOTO MporpamMmHoro obecriedenus. [lonokuTEeNbHBIE CBONCTBA 3TUX SI3BIKOB — PAa3BUTHIC
CPEJCTBA JUIsl HAIMCAHUS XOPOIIO CTPYKTYPUPOBAHHBIX MPOTrpamM, Ul MPEJCTaBICHUS PA3IUYHBIX
TUIIOB U CTPYKTYP JAAHHBIX, yJAYHOE COYETaHUE MPOCTOTHI U CTPOTOCTH B OMMCAHUU SI3BIKOB.

Azpik CU sBAsieTCsl ApYyrUM NPETEHAEHTOM Ha poJib OCHOBHOI'O fI3bIKa MPOrpaMMHPOBAHUS B
CATIIP. On coueTaeT 4epThl S3BIKOB BBHICOKOI'O YPOBHS U A3BIKOB acceMmOiepa, 4To AeNacT YAOOHBIM
€ro NpUMEeHEHHUeE IpH pa3padboTke cucteMHoro nporpammuoro odecrneuenus (110). SA3sik CU ocTaercs
MaIIMHHO—HE3aBUCUMBIM U, CJIEJOBATE€IbHO, 00ECIEeYHBAECT CO3JaHHUE MOOMIIBHBIX (TIEPEHOCHMBIX)
IIPOrPaMM.

SA3pik AJIA MOXXHO Ha3BaTh HambOoJiee YHUBEPCAIbHBIM CpEId CO3/IaHHBIX SI3bIKOB. B 3TOT
A3BIK BKJIFOUEHBI CPEACTBA JJIsl ONMMCAHMs MapasuledbHbIX mpoueccoB. OHAKO TPaHCIATOPHI C 3TOTO

A3bIKA IMOKa HE MMOJYYHUIIN IOCTATOYHOT'O paCIIPpOCTPAHCHHUA.

4.3.513bIKu npoekmuposaHus

st obecrieuenus nporiecca npoekTupoBanusi 00bekToB B CAIIP ucnonb3yroTcst ciemyronme
BUJIbI SI3BIKOB IPOEKTUPOBAHMSL:

BXOJIHOM SI3BIK POEKTUPOBAHUS;
BBIXO/HOM SI3BIK TPOEKTUPOBAHMS;
COIPOBOKICHMUS,
IIPOMEXYTOUYHBIE,

BHYTpPEHHHE.

BxooHou A3bik — A3BIK NIPOEKTUPOBAHUS, MPEAHA3HAYCHHBINH JUIsl TPEACTABICHUS 3aaHUsl Ha
MPOEKTUPOBaHME, T.€. MHPOpMaUK 00 O0BEKTaX M 3aJayax MPOEKTUPOBAHMS, IMEpelIaBaeMoil OT
yenoBeka kK OBM. B sTom s3bike mis 3amanust ucxoanoil mHgopmauuu B CAIIP nomxHbI OBITH
MPEeyCMOTPEHbl CPEACTBA OMHCAHMSI OOBEKTOB MPOEKTHPOBaHUS B Qopme, yIOOHOW A
otoOpakeHus u BBoga B OBM. B 6onbunHcTBe BXOAHBIX S36IKOB CAIIP MOKHO BBIIENIUTH /IBE YaCTH:

HENPOLEAYPHYIO, CIYKaIIYIO JJIsl OIUCAHUSI CTPYKTYp OOBEKTOB, U MPOLEAYPHYIO, ITPEeIHA3HAYECHHYIO
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JJIA  OIIMCaHUuA SaﬂaHI/Iﬁ Ha BBIIIOJIHCHUC ONPCACICHHBIX MPOCKTHBIX onepaum‘/'l n npoucayp.
SI3BIKOBBIE CPEACTBA B ATHX JBYX YacCTAX COCTABIISIOT COOTBETCTBEHHO SI3BIK ONHMCAHUS OOBEKTa U
SI3BIK OIIMCAaHUuA SaﬂaHI/IfI. Cpezm SI3BIKOB OIIMCAHUS OOBEKTa pas3iindaroT SA3bIKM OHNKUCAHUA CXCEM,
gyepTexel, nporeccos GyHKIHOHUpoBaHUS. HazBaHMs 3THX pa3sHOBUAHOCTEH S3bIK ONHMCAHHUS 00BEKTa
COOTBCTCTBECHHO CXCMHBIC, I‘pa(i)I/I‘-ICCKI/IG, MOZACIIMPOBAHUA.

BbixoOHOU 53b1K — A3BIK MPOEKTUPOBAHUS, MPEAHA3HAUYCHHBIM Ul MPEACTaBICHUS KaKOTO—
7100 TPOEKTHOTO pEeIIeHHs, BKJIIOYas pe3yiabTaT NMPOEKTUPOBAaHUS B (opme, yIOBIETBOPSIOIICH
TpeOOBaHMSAM €ro AajbHEHIIEro NmpuMeHeHus. B cocraB 3TOro BHIA SI3BIKOB BXOIAT Pa3IMYHBIC
cpeacTBa onucaHusa pe3yJIbTAaTOB IIPOCKTHPOBAHUA B BH/C qepTexceI?I, TCXHUYCCKHUX KapT, CXCM
HaJaJI0K, TaOJUI, TEKCTOBOW JOKYMEHTALMH, a TaKkKe MpeAcTaBlIeHHE (OpMBI MPOMEKYTOUHBIX
PE3yJIbTaTOB MPOEKTUPOBAHUS, UCIIONB3YEMBIX B pa3anuHbIx nojacucremax CAIIP.

A3biku conposodicoenus TPUMEHSIOTCS U1l KOPPEKTUPOBKH M PEAAKTUPOBAHUS JTaHHBIX TIPH
BBIMOJIHEHUH TPOEKTHBIX Tpouenayp. B muamoroBeix pexxumax paboTsl ¢ DBM cpenctBa S3BIKOB
BXOJIHOTO, BBIXOJAHOTO M CONPOBOXKICHUS TECHO CBSI3aHBI M OOBEAWHSIOTCA 0] Ha3BaHHEM
JTAJIOTOBOTO SI3BIKA.

Ilpomesicymounvie  A3biKU  WUCHONB3YIOTCA Ui ONMMCaHUs MH(pOpManuM O  3ajadax
MMPOCKTUPOBAHUA Ha OHpGI{GJ’IGHHOﬁ CTaguu TpaHCIIAIHUU. BBGI[GHI/IC CAUHOIo I IMPOrpaMMHO—
METOJIMYECKOT0 KOMIUIEKCA MPOMEXYTOUHOTO SI3bIKa OO0JIer4aeT aJanTaluio KOMIUIEKCAa K HOBBIM
BXOAHBIM #A3bIKaM, T. €. ACJIACT KOMINICKC OTKPBLITBIM I10 OTHOHICHUIO K HOBBIM COCTaBJIANOIIUM
JMHTBUCTHYECKOTO O0ECTIEYEHHUSI.

Brympennue s3viku SIBISIOTCS SI3IKAaMU BHYTPEHHETO NPEICTABICHHS [aHHBIX. BBeneHue
€IMHOTO0 BHYTPEHHEro MNpEeACTaBICHUs JaHHBIX O3HAYaeT NMPHUHIATHE ONpPEENCHHBIX COTJaleHui oo
uHTEepdeiicax OTACNBHBIX TNPOTPaMM B IMPOTPAMMHO—METOINYECKOM KOMIUIEKCE | JIelaeT
IPOrPaMMHO—METOAMYECKH KOMIUIEKC OTKPBITBIM [0 OTHOIIEHHWIO K HOBBIM 3JE€MEHTaM
MIPOrpaMMHOTO 00€CTICUEHUSI.

Pa3paOatbiBaemble minu npumensiemble npu co3ganuun CAIIP sazwiku npoexmupoeanus w, B
NIEPBYIO OYEPE/Ib, BXOTHBIE SI3BIKH, JOJDKHBI OTBEYATH CIEAYIOIIUM MpeOOBaAHUAM.

YHUBEPCAJIbHOCTH — BO3MOYKHOCTH OINMCAaHUS Ha BXOJHOM S3bIKE JIOOBIX OOBEKTOB
npo0OsieMHOI 06siacTu, Ha KoTopyto opueHtupoana CAIIP;

ya0OCTBY TOJB30BaHUS — S3bIK JIOJDKEH MMETh MPOOJEMHYI0 OpHEHTAIHIO,
oOecrieunBas MOJIL30BATENI0 MaKCHUMAaJIbHBIE y2106CTBa IJId OIMUCAaHUSA W BOCIIPUATHA HUCIIOJIB3YCMbIX
IPY IPOEKTHUPOBAHUY JIAaHHBIX;

MaKCHUMAaJILHOH JJAKOHUYHOCTH OIINCaHusI,

OJTHO3HAYHOCTH UCTOJIKOBAHHUS HJIEMEHTOB M KOHCTPYKIIUH S3bIKa;

BO3MOXHOCTH Pa3BUTHA U paCIIMPCHUSA A3bIKA,

COBMECTHMOCTH C IPYTUMHU BXOJHBIMU U BBIXOJHBIMHU SI3bIKAMHU.

Bxoonoti  sazvlk Ona mexuonoeuuweckoeo  npoekmuposanus.  BXOgHOM  S3BIK IS
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TEXHOJOTMYECKOI0 IMPOEKTHpOBaHMs, Hcnonb3dyeMblii B CAIIP TexHOJIOrM4eckux mpoLEeccoB,
OpeJHa3HaueH [uId ONMcaHus HH(OpManuu O MpeaMeTax M Ipoleccax TEeXHOJIOTHYECKOro
npoexTrpoBaHus. [Ipu 5ToM OCHOBHBIM OOBEKTOM ONMUCAHUS SABiIAETCS HHPOpManus o netanu. Cpeau
pasIMYHbIX BUIOB MH(GOPMALMU, OIMCHIBAEMOI C TOMOIIBIO BXOAHOTO S3bIKA Ul TEXHOJIOTMYECKOIO
npoextupoBanus B CAIIP TII, HanOonbIIyIO CIOXKHOCTH MPEACTABISAIOT (OpMATU3ALUS U OIHCAHUE
reoMeTpUYECcKUuX 00pa3IoB AETaNH.

[lepBoHauanpHO TpOOJIEMa CO3/aHUS BXOJHBIX SI3BIKOB JJISI ONHCAHHUA T'€OMETPHUYECKOU
UHpOpMALlUK, M IPEXKAEC BCEro KOHCTPYKTOPCKMX YepTeXeW, BO3HMKJIA IpU KOAWPOBAHUU
uHpOpMaLUK TPH pa3paboTKe YNMpaBIAIOMMX Hporpamm Juist craHkoB ¢ YITY. B kauectBe Takux
SI3BIKOB, IIMPOKO HMCIOJIb3yeMbIX B HacTosmiee Bpems, moryT Obith Ha3zBanel APT (CILIA), EKAPT
(®PI'), CAII-2, CAIIIL, TEXTPAH u psa apyrux, pazpadoranusix B CCCP. K nanbonee pa3BUTHIM
A3bIKaM OIMCaHUS OOBEKTOB, PACCMATPUBAEMBIX IPHU PELICHUU 3a/ady TEXHUUYECKOW MOATOTOBKU
IIPOM3BOJICTBA B MAIIMHOCTPOEHUHU, OTHOCUTCS sI3bIK OI'PA — s13p1k “Onucanust I'PAduxu’.

CocTtaB 1 0COOEHHOCTH MOCTPOEHUS BXOAHOI'O S3bIKa JUIsl TEXHOJIOTHYECKOTO MPOEKTUPOBAHUS
pernmamentupoBanbl ['OCTamu 14.417-81. ECTIIIL. “[IpoexTupoBaHne aBTOMATU3UPOBAHHOE.

BXOI[HOﬁ SA3BIK I TCXHOJOTHYCCKOT'O IIPOCKTUPOBAHUS. SI3bIK onMcaHus I[eTaJ'II/I”.

4.4.Cmpykmypa mpaHcrisimopoe

Ucnonnenne Ha OBM 3amanuii, mpencTaBiCHHBIX Ha KaKOM—JIHUOO S3BIKE, OTIUYHOM OT
MAaIllMHHOTO, TpeOyeT MHTEepIpeTaluy WIM NpeABapUTEeIbHON TPAHCISALUN UCXOIHOW MH(POPMALMH.
Otn  mnpeoOpa3oBaHusi HMHGOPMAlMM  OCYIIECTBISIOTCS MPOrpaMMaMHM MM TE€XHUYECKUMU
yCTpOCTBaMU — unmepnpemamopamuy W  mpaucaamopamu. OObenuHsIONIee Ha3BaHUE IS
WHTEPIPETATOPOB U TPAHCIATOPOB — A3bIKOBbIE NPOYECCOPDL.

Humepnpemamop TOOYEPENHO AHAIU3UPYET U  MWCIOJIHAET YKa3aHUs, BBIPAXEHHBIC
Ipe/UIOKEHUSIMU  BXOJHOTO s3blka. B omepatuBHOM mnamstu OBM mnpu pemienun 3agauu
IIPUCYTCTBYIOT IIPUKJIIaHAs IPOrpaMMa Ha BXOJHOM S3BIKE U UHTEPIIPETATOP.

Tpancaamop nipeoOpa3yeT 3ajaHHYI0 HH(OPMALIKIO C OJHOTO s3bIKa Ha Apyrou. [Iporpamma Ha
BXOJIE TPAHCIIATOpPA M €€ SI3bIK Ha3bIBAIOTCS UCXOOHbIMU, HA BBIXOJAE TPAHCIATOpPA — OOBEKMHLIMU.
Ecnn 0ObeKTHBIN S3bIK — MAIIMHHBIA WM ONM3KUHA K MAlIMHHOMY, TO TPAaHCIALUS U TPAHCIATOP
Ha3bIBAKOTCSA KOMIWJISLUEH U KOMAUAAMOPOM COOTBETCTBEHHO. ECIM HCXOIHBIA S3BIK — A3BIK
acceMOiiepa, TO TPAHCIATOP HAa MAITUHHBIN SI3bIK — accembOnep. Ecnym MCXOMHBIN U OOBEKTHBIN S3BIKH
OTHOCATCS. K OJHOMY U TOMY K€ YPOBHIO SI3BIKOB, TO TPAHCIIATOP HA3bIBAIOT KOHEepmopoMm. Pemenue
3a/a4y MO0 METOAYy KOMIWISLIWHA IPOMCXOAUT B JBa dTana. CHayaja B ONEPAaTHBHOW IAMSITH
pasMelarTcsl UCXOAHAs MporpaMMa M KOMIIMJISTOP, PE3yJlbTaToM paboThl KOMIMISATOpa Oyaer
pabouas nmporpaMma. 3aTeM CKOMIMJIMPOBaHHAsA paboyas MporpaMMa UCIOIHSAETCS.

[Ipy uHTEpHpeTanuu LUKINYECKUX Y4YacTKOB, HEU30€KHO MHPUCYTCTBYIOUIMX B peaJbHBIX

nporpaMMmax, MPUXOJUTCSI MHOTOKpPAaTHO 00pabaThiBaTh OJHU U T€ K€ MPEIIOKEHHUS HCXOIHOIO



9

TEKCTa, YTO 0OYCIOBIUBACT MOBBIIICHHBIE 3aTPaThl MAIIMHHOTO BPEMEHH T10 CPAaBHEHUIO C 3aTpaTaMu
npu TpaHcasanuu. Ho B OONBIIMHCTBE clydaeB MHTEpPIIpETalusi SKOHOMUYHEE IO 3aTpaTaM HaMsTH,
TaK KaK HE pacXoAyeT MaMATh 110/l CKOMIMJIMPOBAHHYIO IIPOrpaMMy.

Tunuuynble QYHKIUM TPAHCIATOPOB — KOHTPOJIb IPAaBUIBHOCTH HCXOJHOM HH(pOpMaiuu,
reHepanusi Tekcra oObeKTHOM mporpammsl. Ilporecc TpaHCISIMM COCTOUT W3 HECKOJIBKHUX ATalloB,
Ha3blBaeMbIX ¢hazamu mpancasayuu. OCHOBHBIE 3Talbl — JIEKCUUECKUN M CHHTAKCHYECKUM aHamu3,
reHepanus Koja.

Jlexcuueckuii ananu3, Ha3bIBAEMbI TaKXKE CKAaHUPOBAHMEM, CIY)KUT JUIs pa3lesIeHUs
MCXOJHOI'0 TEKCTA Ha OTAEIbHBIEC AJIEMEHTAPHbIE SI3bIKOBBIE €AMHUIIBI — JIEKCEMBI, B KAUECTBE KOTOPHIX
GUrypupytoT HIEHTU(UKATOPBI, YHUCIA, METKH, 3HaKu onepauuid u T.m. COCTaBIAIOTCS TaOJIUIbI
JIEKCEM, MCIIOJIb3yEMbIE NpU JaJbHEHIIEH TpaHCHAUMU. BBIABIAIOTCA HEIOMYCTHMbBIE COYETAHMS
CHUMBOJIOB SI3bIKa, KOTOpBIE HENb3s1 BBIIEIUTh KaK JIEKCEMbI (HallpuMep, UIeHTU(UKATOp, HAaUWHAKO-
muics ¢ U pbl, Hepa3pelIeHHbI CHMBOI U T. 11.).

Cunmarxcuueckuti ananrus (rpaMMmaThyeckuii pazbop) — dasza, Ha KOTOpoW mpoBepseTcs
cOOJIOZICHHE CUHTAaKCUCa SI3blKa, T.€. IMPOBEPSAETCS IMPABUIBHOCTh MOCTPOEHUS MNpeioKeHui. B
npolecce aHajlin3a JIOJKHBI BBIABIATHCS BCE OIMIMOKM B HCXOJHOM OIMCAaHMU, KOTOPBIE MOXHO
OOHapyXuTh 10 (OpMaIbHBIM IpPU3HAKAM, U BBIJABATHCSA II0JH30BATENI0 COOTBETCTBYIOIIKE
JIMarHOCTUYECKUe cooOIeHus. Pe3ynbraT CHHTaKCHYECKOro aHalu3a — MpeJicTaBleHre nHpopMaluu
Ha MPOMEXKYTOUHOM SI3bIKE.

lI'enepayusi xoO0a OCYHIECTBISIETCS TEHEPATOPOM KoOJa, KOTOPBIA MCIONB3yeT JlaHHbIE
CUHTAKCUYECKOI0 aHaIM3a JIJIsl HOCTPOEHUSI OOBEKTHOM MPOrpaMMBl.

OnHa wuinum HecKoJNbKO (a3 TpaHCISLMHM, 3aKaHuuBaroluecs ¢GopMHupoBaHueM (paiina,
HAIpPaBJIIEMOr0 BO BHEUIHIOIO MTAMSTh, HA3bIBAIOTCSI HPOXOOOM.

Oo0Honpoxoonvlie mpanciamopsbl HauOojiee SKOHOMHYHBI 1O 3aTpaTaM BpeMeHH. B Hux
BXOJIHAasl MH(OpMalMs NOPUUSMHU MPOXOAUT BCE (a3bl TPAHCIALMH, TaK YTO K MOMEHTY 00pabOTKHU
HOBOM IIOpLMHM YK€ 3aKOHYEHA TeHepalus Koja Ui INpeAblAyIled MOpPHUH. JTO OrpaHu4HMBacT
BO3MO>KHOCTH T'€HEPUPOBAHMSI BHICOKO3(PPEKTUBHBIX pPaOOUUX MPOTrPaMM.

Onmumuzupyrowue mpanciamopvl SBISIIOTCS MHOTOIPOXOJHBIMM, B HHMX Ha OYEPEIHOM
IpPOXOJe MOTyT OBbITh HCIHOJIB30BaHbIl OCOOCHHOCTHM BCEH MpOrpaMMbl, IPOCMOTPEHHOW Ha
HpEeIbLAYILEM MPOXOJIE, [UIA MPUHITHS MEP MO MOBBIIICHUIO 3((HEKTUBHOCTH TeHEPUPYEMOil Tporpam-
Mbl. TakMH OCOOEHHOCTSIMU MOTYT OBITh HaJM4YK€ MOBTOPSIONIIMXCS YYaCTKOB MPOTrpamM, KOTOpbIE
MOYKHO He TyOJIUpOBaTh, OBTOPSIOUIMXCS BBIYMCICHUN, KOTOPhIE MOXHO BBIITOJHUTH OJHOKPATHO U
T. 1. B JABYXNIpOXOJHBIX TpaHCIATOpaX OOBIYHO 3a MEPBBIA MPOXO] BBIMOIHIIOTCS JIEKCHUECKUN U
CHUHTAKCUYECKMH aHalIM3bl, 32 BTOPOM — reHepamus Kojxa. B TpexmpoXoaHBIX TpaHCIsTopax (asbl
JIEKCUYECKOT0 U CUHTAKCUYECKOTO aHAJIM3a COCTABIISIFOT pa3HbIE MPOXO/bI.

B HEKOTOpBIX NPOrpaMMHO-METOAMYECKHX KOMIUIEKCAX, CHOCOOHBIX aJanTHpPOBATHCA K

HOBBIM YCJIOBHMSIM IIPUMEHEHHUs, MPEAYyCMaTPUBACTCA €IUHBIN MPOMEXYTOUYHBIA S3BIK Ha KOTOPBII
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MOTYT TPaHCIMPOBATHCSA OMMCAHMSI 3a7ad C HECKOJIBKMX BXOJHBIX SA3BIKOB. [IpOMEXYyTOUHBIM SI3BIK
JIOJDKEH OBITh IO CBOEMY CHHTAKCHCY JOCTaTOYHO OJIM3KMM K BO3MOXKHBIM BXOJHBIM SI3BIKAM.
Cobmronenne 3TOro yciuoBUS OOYCIOBIMBACT CPAaBHUTENBHYIO MPOCTOTY TPAHCIALUU CO BXOJTHBIX
A3BIKOB HA IIPOMEKYTOYHBIN.

Haubonee cnoxnas (aza mpu TpaHCISAIMM — CHHTAKCHYECKHH aHann3. MareMaTudecKuM
anmnaparoM, HCIOJb3YEMBIM IIPU IIOCTPOEHUM CHHTAKCHYECKUX AHAJIM3aTOPOB, SBJSETCS amnmapar
Gopmanvrvix epammamux. Anmnapar (OpMaAIBHBIX TpaMMaTUK OJM30K K TEOPUHM aBTOMATOB U
UCKYCCTBEHHOI'O MHTEJIEKTa. VI3BECTHBI MOMNBITKU €r0 MCIOJIb30BaHUS AJs pa3pabOTKH alrOpUTMOB
CTPYKTYPHOI'O CUHTE3A.

I pammamuxa — cucTeMa IpaBuWJl, 3aJaK01asi MHOYKECTBO NPABUJIbHBIX LENOYEK U3 CUMBOJIOB
A3bIKa, T.€. [PAMMAaTUKa — KOHEYHOE MHOKECTBO MPABUJI, ONPEAEISIOMHUX A3bIK. Cunmakcuc — 4acTb
IrpaMMaTUKH, ONPENENAIOIas IOCTPOCHUE MpEeNoKeHud u3 cioB. Cemawmuxa — TOJIKOBaHHUE
CUHTAKCUYECKHUX ITPABUIL.

B CAIIP npumenstorcs mnopoxjatromue ¢opManbHble rpammatuki. [loposkaaromas
rpaMMaTHKa — 3TO 4eTBepka oowekroB ['=<V,, Vy, P, S>, rae V,, Vy; —MHOXecTBa COOTBETCTBEHHO
TEPMHUHAIBHBIX M HETEPMUHAIBHBIX CHUMBOJIOB; P — m@paBWia TIpaMMaTUKM, Ha3bIBAEMBbIE
MPOAYKIUSIMHE, S — HAaYaJIbHBI HETEPMUHAIBHBIN CUMBOJI. MHOXKeCTBO V, BKIIFOUAET BCE CIIOBA S3bIKA,
U3 KOTOPBIX CTPOATCS MpeanokeHus. MHOXecTBO V, BKJIIOYAET CUMBOJIbI, KOTOPHIE UIPAIOT BCIO-
MOTaTEJIbHYIO POJIb; HETEPMUHAIBHBIE CUMBOJIBI UCIIOJIB3YIOTCS IPU 3alIUCU CUHTAKCUYECKUX IPABUII
U 0003HAYaAIOT KJIAcChl TEPMUHAIBHBIX CUMBOJIOB. CioBapb rpaMMaTHKU V 00bEAMHSET MHOXECTBA
V: u V,. llpoaykuum MOXXKHO NpeACTaBUTh Kak mpeoOpasoBanus ¢—'Y, Ha3zpiBaeMble TaKxke
npasuiamu noocmanoéky M untaeMole "3ameHuTsh ¢ Ha ‘P, rae ¢, ¥ — HekoTopble 1enodku ciaoB u3 V.
B ¢ nomxeH ObITh XOTS ObI OJJUH HETEPMUHAIBHBIN CUMBOJI.

[TocnenoBarenbHOCTE S=@g, ®1, @2, ..., @n HA3BIBACTCA BBIBOJOM IIETIOYKH @, €CIU B
YKa3aHHOM MOCIIE0BATEIbHOCTH KaX/1as LIEMOoYKa (j+1 MOIYyYaeTcs U3 @i MO MpaBUiIaM MOJCTAaHOBKH,
31€ch N — JUIMHA BBIBOAA. MHOECTBO LIETIOYEK, BBIBOJUMBIX B 'paMMaTHKe I, Ha3bIBaeTCs A3bIKOM,
MOPOXKIAECHHBIM IrpaMMaTUKOM [

ITpaBuiia MOACTAaHOBKH, KaK U B APYTUX CUCTEMAX NMPOMYKLUH, HE ABIIAIOTCS NPEAIUCAHUIMM,
a TMPEACTaBISAIOT COOOW  paspelieHusi, IMO3TOMY IMOpOXKJalllas rpaMMaThka HE MOXET
paccMaTpUBaThCs KaK aITOPUTM.

CHHTaKCHYeCKUH aHAJIM3aTOp B COOTBETCTBMM C ONMCAHUEM SI3bIKa UMEET B CBOEM COCTaBe
MOANPOTpaMMbl Ha KaXJ0€ MpaBWIO MOJACTAHOBKH. Kpome NpOBEpKHM COOTBETCTBHUSI HCXOAHOMN
IpPOrpaMMbl CHHTAaKCUYECKUM IIPaBHJIaM CHHTAKCHUECKUM aHalIM3aTOp OCYILIECTBISET HEKOTOphIE
npeoOpa3oBaHusi, O0OJeryammme TMOCIeAYIOIyI0 TeHepalnulo OO0BeKTHONH mporpammsel. Ilpu
TPaAHCISALUU C MPOLIETYPHBIX AITOPUTMUUYECKHUX SI3BIKOB 1e1ecoo0pa3Ho MpeoOpa3oBaHUE BhIpAKEHUM
u3 nHpuKcHONW (popmbl B mocThukcHyto. [lonsTre 06 3TUX (hopMax naeTcs CIeayIOUMM MPUMEPOM:

A+B*C-tipuBbluHas ISl UCXOJHBIX mporpamm uHpukcHas dopma; ABC*+ — nocrdukcHas dopma.
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[Tpome OyneT ocylecTBIeHA peanu3amnus BhIpAXEHUS B MOCT(PUKCHON (opme, a Takke TeHeparus

00BEKTHOIO KOJA.

4.5.513b1ku 83aumodeticmeusi 8 CAlP

Ha coBpemenHoMm stame pa3pabotku u ucnoib3oBanuss CAIIP 00o3HaumIIOCH MOJOKEHHE,

koraa 3 dexkruBHOCTH J1I0O00H CAIIP xapakTepusyercst TpeMst OCHOBHBIMH TTapaMeTPaMU:
CTETICHBIO YA00CTBA sI3bIKa B3auMo aelicTBus mosib3oparens ¢ CAIIP,
BpPEMEHEM 0>KHJIaHUS PELICHUS OCTAaBICHHOMN 3a1auu,
ya00CTBOM (hOPMBI MPEICTABICHUS PE3YIbTATOB MPOSKTUPOBAHHS.

[TonpoOHO oOCTaHOBMMCSI Ha aHajW3e TOJBKO IMepBoro mnapamerpa. CremeHb yaoOCTBa
XapaKTepu3yeT 3aTpaThl YEJIOBEUECKUX PpECypcOB Ha IOArOTOBKY HCXOJHBIX J@HHBIX JJIs
MPOSKTUPOBAHMSI TOTO WM HMHOTO O0beKkTa. SI3bIK B3aUMOJEUCTBUS SIBJISETCS CPENICTBOM,
TapaHTHPYIOMIMM MaKCHUMaJbHO yNOOHBIH KOHTakT moib3oBarens ¢ CAIIP u ymopsaodyuBarommm
npouecc npoekTupoBaHusi. DopMa MpeCcTaBlIeHUs MCXOAHBIX JAHHBIX Ha SI3bIKE B3aUMOJICHCTBUS
JIOJKHA:

COKpalaTh WJIA YCTPaHATh TOJHOCTBIO HEOOXOIMMOCTh KaKUX—JIMOO 3HaHHM
MIpOrpaMMHUPOBAHUS;

npuOIIKaTbCd K  €CTECTBEHHOW (QopMme omHcaHus O0beKTa B BBIPAKEHUSX,
MaKCHMaJbHO MOHSITHBIX M10JIb30BATEIIO;

CIOCOOCTBOBAaTh  COKPAILIGHUIO  BPEMEHU  MOJATOTOBKM  MCXOJIHBIX  JaHHBIX,
OJIHOBPEMEHHO YMEHbIIIasi BO3MOKHOCTh BHECEHMSI OIIMOOK;

o0nagatb TMOKOCTBbIO, HEKOTOPOW YHUBEPCAIBHOCTBIO, JIETKOCTBIO M3Y4EHHUS U
IIPOCTOTON KOAUPOBAHMS;

COXPaHATh CIIOCOOHOCTD K JAalibHEHIIIEMY pa3BUTHIO U COBEPILIEHCTBOBAHUIO.

AHanmu3upysi TpUBEACHHBIE TpeOOBaHMS, HEOOXOAUMO TIOMHHUTh, YTO JIFOOOM  SI3BIK
npecTaBisieT co00il 3HAKOBYIO CUCTEMY, OMUCaHHE KOTOPOU 3amaeTcs aadaBUTOM U CHHTAKCHCOM, C
MOMOIUIbI0 KOTOPBIX MPEACTABISAIOTCS HMCXOJHbIE JaHHble. CHUHTaKCUC oOmpezenseT Habop IpaBHI
0o0BeAMHEHUS CIIOB B MPEANIOKEHUS. SI3BIKM B3aMMOICHCTBHS MPEICTABIAIOTCS JIUOO B YKECTKOM
(MO3UIIMOHHO—3aBUCUMbBIE WJIM KOHTEKCTHO—CBSI3aHHBIE), JUOO B CBOOONHOM dopmare C
MIPOU3BOJILHBIM PACIIOJIOKEHUEM CIIOB B MPEJI0KEHUH (TO3UIIMOHHO—HE3aBUCUMbIE MU KOHTEKCTHO—
CBOOO/THEIE).

SI3bIK B3aUMOJEHCTBHUS SIBISIETCSI COBOKYITHOCTBIO TPEX B3aMMOCBSI3aHHBIX SI3bIKOB:

A3blKa OMUCaHUS OO0BEKTa, MPEJAHA3HAUYEHHOrO JUIsl TOATOTOBKM JaHHBIX O
IPOEKTUPYEMOM O0BEKTE;

A3blKa OMMCAHUA 3aJaHHi, NpeJHAa3HAYeHHOIro MJs 3a/laHus I0CJIe0BaTebHOCTH
NENCTBUI, COCTABISAIONINX BBIOPAHHBIN MapIIPYT IPOSKTUPOBAHUS O0BEKTA;

A3blKa OTOOpakeHHs WH(pOpMalWW, IMpeIHa3HAuYEHHOro i (QOpPMUPOBAaHUSA H



12
orobpaxkenust (ma ALILY, rpadomnocrpoutene, skpaHe OyKkBeHHO—LIM(POBOro WiIM rpadudeckoro
JIMCIUIES]) BXOTHBIX, BEIXOAHBIX M POMEXYTOYHBIX MPOTOKOJIOB. [101 MPOTOKOIOM MOHUMAIOT TY MIIH
UHYI0 (OpMy TpeACTaBICHUS TaHHBIX, TPEOYyEeMBIX B MPOLIECCE U MOCIIE OKOHYAHHS TPOCKTHUPOBAHUSI.
Hampumep, BXOTHOH NPOTOKOJI COAEPKUT JaHHBIE 00 OOBEKTE NPOEKTUPOBAHUS, YKa3aHUS 00
OmMOKax H T. II.

[To cBoeMy XxapakTepy SI3bIKM B3aUMOJCHCTBHUS NIEJIATCS Ha IMAcCUBHBbIE W akTuBHBIC. Ilox
NACCUBHLIM ~ AI3bIKOM ~ 63AUMOOeUCmEUs TIOHUMAIOT —S3bIK, MCHOJb3Ysl KOTOPBIA IOJIb30BATENIO
NPUXOIUTCSA ONKMCaTh 00BEKT MPOSKTHPOBAHMS, 3a/1aTh ITOCIEI0BATEIILHOCTD BHIOJTHEHHS 3a1aHUH U
dopmy oTobOpaxenus WHPOpPMAIMK CPa3y MPH MOATOTOBKE OAHOTO 3Tala MM HECKOJIBKHUX 3TaloB
HPOEKTUPOBAHUS M OKUIATh PE3YJIBTATOB MTOCIIE BHIOIHEHUS ITOCIETHETO 33/1aHHsI O€3 OTepaTHBHOTO
BMEIIIATENLCTBA Il HMCIPABICHUS OIIMOOK WM HM3MEHEHHUS TIOCIEI0BATEIbHOCTH BBIIOJIHEHUS
3afgaHui. Takoil pexum B3aumojeiicTBus nosib3oparens ¢ CAIIP na3biBaeTcsa nmakeTHbIM. [laccuBHbIE
SI3BIKA B3aUMOJICHCTBUSL OBLTH OOYCIIOBIICHBI HU3KHUM YPOBHEM pa3BUTHS TEXHUYECKHX CPEICTB U
CHCTEMHOTO IPOTPaMMHOTO 00€CIICUCHHS.

[locne mosBICHHS JAMCIUIEEB, WMHTEPAKTUBHO-TPAQUUECKUX CTAHLIUH, CHEIHAIHLHOTO
POrpPaMMHOTO OOecTIedeH s IS MOIePKaHNsl MHTEPAaKTUBHOTO PEKUMa PabOThl CHCTEMBI YeTIOBEK—
KOMITBIOTEp CTaJIM pa3pabaThiBaTh S3BIKM B3aWMOJICHCTBHS Ha OCHOBE Auajora. Jluamor Mexmy
YEJIOBEKOM M KOMIBIOTEPOM MOJ00EH IUaJory MEXKAy ABYMs JIIOABMH, TOJBKO Ooiee mpoOiIeMHO—
OpPUEHTHPOBAaHHBIKA. JlMamor MOKHO OpraHW30BaTh B CIEAYIONIMX (opMax: MPOrpaMMUPYEeMOTO
BONPOCHUKA; MEHIO; BONPOCOB W OTBETOB THMAa “Ia — HET’; cBOOoxHOro ooOmeHus. [naBHbIE
JOCTOWHCTBA THAJIOTA COCTOAT B TOM, YTO TOJIB30BATENh OBICTPO 00YJaeTCs SI3BIKY B3aUMOICHCTBUS U
MOJKET BMEIIAThCS B JIIOOOH MOMEHT B MpPOIECC MPOEKTHPOBAHUS C LENbIO €r0 OKOHYAHUS WM

HU3MCHCHUA TCEX HUJIM UHBIX UCXOJAHBIX JaHHBIX.

4.6.513b1ku NnpedcmaenieHuUs1 3HaHUU

Jlna onncaHusl NEKIapaTUBHBIX 3HAHUM UCIOJB3YIOTCS pofiesvie, PelAYUOHHble U N02UYECKUe
A3vlku. [lexnapamugnvie 3HaHus TPEACTABISAIOT co0OM CBeleHUs O MpPEeAMETHON o0nacTh B BHUJE
COBOKYIIHOCTH TOHATHH M OTHOLIEHUM MeXay HUMHU. Pasnnuus Mexay A3bIKaMH 3aKJIIOYalOTCS B
dbopme npeaCcTaBIeHUs TUX 3HAHUM.

Ponesvie asviku MoOpoxaaroTcs (GperMOBBIMH MPEICTABICHUAMH, pelAyUOHHble ONMUCHIBAIOT
CEMaHTHUYECKHE CETH, a Jo2uyecKye OCHOBAHBI HA NCYMCIICHUH MPEINKATOB IIEPBOTO MOPSAIKA.

@petim — CTPYKTypa JaHHBIX, B KOTOPOM B ONPEIEIEHHOM MOPSAKE MPEACTABICHBI CBEJEHUS O
cBoiicTBax oObekTa. TunuyHblil Buj QpperimMa

<uMia (bpeﬁMa; a1=pP1; a2=P2; ..., &=Pn; 91, 92, .., n>,
rae aj — uMs I-ro arpubyrta, Pj — ero 3HaueHWe, (i — CChUIKA Ha HEKOTOPBIH Apyroi ¢peim mim

poIeaypy.

Cemanmuyeckas cemv — (GopMa MpeACTaBICHHUS 3HAHUN B BUAE COBOKYIHOCTH IHOHSTUHA U
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OTHOIICHUH MEXIy HHMH B HEKOTOpOW mpeaMeTHoW obmactu. CeMaHTHYEeCKyl0 CeTh YHO0OHO
n300paxatb rpagoM, B KOTOPOM BEPIIMHBI OTOOPAKAIOT TMOHATHSA, a peOpa — OTHOLICHUS MEXKIY
HuMHU. CeMaHTUYECKHE CETH MOXHO HCIIOJIb30BaTh JJIs MPEJCTABICHUS CTPYKTYP MPOEKTHPYEMBIX
00BEKTOB, €CIIM BEPIIMHAM ITOCTaBUTh B COOTBETCTBUE AJIEMEHTHI, a peOpaM — COeAMHEHUS SJIEMEHTOB
WIH JPpyTUe B3aUMOJCHUCTBUS. B KauecTBe BEpIIMH MOTYT (UTYPUPOBATH (PpEeiMBbI, IPEICTABIISIONINAE
CBeZIeHHsI 00 dJIeMEeHTax.

DJIEMEHTAMH J102U4eCKO20 A3blKa SIBISIOTCS CUMBOJIBI JUISl TMPEJCTABICHUS OTHOLICHUUN
(mpeaukaTHBIC), TEPEMEHHBIX, KOHCTaHT, GYHKIUH, a TakKe CKOOKHM, 3amsThle U Jpyrue
BCIIOMOTaTeNIbHbIE CUMBOJIBI. DOPMYIIbI, COCTOSIIIINE U3 ITUX AJIIEMEHTOB, SIBJIIFOTCS] BBICKa3bIBAHUSIMU
Y Ha3bIBarOTCA umepanamu. [lpumep nurepana: "auciien eCTh 4aCTh BBIYUCIUTEIBHOTO KOMILIEKca'",
rae "ecTb yacTe" — MPEIUKATHBIA CHUMBOJI, BBIPQXAIONIMN OTHOIIEHUE 'dacTb—1Iesioe" MEXITY
MOHATUSAMHM (TIEpEMEHHBIMHU) "mucIuiel" ¥ "BBIYUCIUTEIBHBIM KOMIUIEKC". JIuTepalibl CBA3BIBAIOTCS B
joruveckue (GopMylibl ¢ TOMOIIBIO (GYHKIIMOHATBHBIX cuMBOJIOB Vv (MJIN), & (1), = (uMrumukaus),
~ (HE), u xBanTOpoB cymiectBoBanus 3 u oOuHocTH V. C MOMOIIBIO JOTHUECKUX (HOPMYIT MOMKHO
3a/1aTh HEKOTOPYI0 0a3y JaHHBIX, MOIMONHITH €€, CTPOUTh 3almpOChl HA MOWCK B HEH HYXHBIX dJIe-
MEHTOB, B TOM 4YHCII€ OCYHIECTBIATh MOUCK MO o00pasny. C TNOMOMIIbIO SKBHUBAJICHTHBIX
npeoOpa3oBaHMU JIOTUYECKUX (POPMYJI MOKHO BBIMOJHATH OMEpalMH MO 00padoTke MHGpOpMaIuy,
MPEJICTABIISIIONICH 3HAHUA, peanu3ysd TeM camMbiM (YHKIHMH, MPUCYIIUE CHUCTEMaM HCKYCCTBEHHOTO
WHTEJUICKTA.

Jlns monb3oBaTeneit Hanboiee eCTECTBEHHBI U yJOOHBI POJIEBHIE SI3bIKM, HAMMEHEE yI0OHBI —
JIOTUYECKHE.

Jst mpeicTaBiIeHus MPOIeIyPHBIX 3HAHUN TIPUMEHSIOTCS A3bIKU NPOOVKYULL.

Hcnonp3oBanne OONBIIMHCTBA AJITOPUTMUYECKUX SI3BIKOB OOIIEro Ha3HAYCHHUS B Ka4EeCTBE
S3BIKOB TMPEJACTAaBIECHUS 3HAHWW BO3MOXHO, HO Majo ynooHo. IlenecooOpasna pa3paboTka
CIeNUATBHBIX 3bIKOB. OTHUM M3 TMEPBBIX S3bIKOB MpencTaBienus 3HaHui cran si3pik JIMCII (co3man
B 1959 r.). B Hacrosimee Bpems B cuCTeMaX MCKYCCTBEHHOTO MHTEIUIEKTa HIMPOKO PacCIpOCTpaHEH
s3eik [TPOJIOT .

Onucanme 3agaun Ha s3bike [IPOJIOI" BkitouaeT: maHHBIE O MPEIMETHONW OOIACTH B BUIE
COBOKYNHOCTH ()akTOB U TMpaBWwi; (QOpPMYIHPOBKY 3adaHus. Daxmom Ha3bIBAETCS MPOCTOE
YTBEPIKJIEHUE, BbIpAXKAIOIIEE OTHOLIEHUE, TPUMEHSIEMOE K OJJHOMY UJIM HECKOJIbKUM MOHATUAM (aTpu-
oyram), Hanpumep THUII (OBM, IBM PC), rne THUII — otHomenue kinaccubukanuu ("poa—sun")
mexay arpudyramu OBM u IBM PC; ECThH (IBM PC) — stoT (akT nHTEpHIpeTUpyeTcs Kak HAIN4nue
oowekra IBM PC, 1.e. 00bekt IBM PC obnamaer cBoiictBoM "ecth B Haymuuu'". [lpasuno (pemykTop)
COCTOUT M3 3arojioBka W Tena. CHpaBeasIMBOCTh YTBEPKJAEHHUS B 3arojOBKE IMpaBUJIa OMPEIEISIeTCs
CIIPaBeUTMBOCTHIO (PAKTOB, MEPEUYHCICHHBIX B €ro Tene. Popmyauposxka 3a0anus — 3TO OAWH WU

HECKOJIBKO BOIIPOCOB WJIKM KOMAH/I.



