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PaccMoTpeHa KOHTEKCTHasi TEXHOJIOTUSI MPOrpaMMUPOBaHUsI, OCHOBaHHAs Ha CO3IaHUU CIie-
LIMAJIM3UPOBAHHOTO $I3bIKA JJISI PELeHUs 3alaHHOrO Kjiacca MPUKIAAHbBIX 3a1ay MyTeM MOHS -
TUIAHOTO aHaJIM3a MPEeIMETHOM 00JIACTU M OTPaxKeHUs €€ MOHSATUMHON CTPYKTYPHI B IIOHATHUSIX
sa3bika. OmrcaHbl CpeacTBa Ul 3alaHUsI CEMaHTUKU OIpeaensieMoro s3bika. Ha mpumepax
MPOTrpaMM ITOKa3aHa BO3MOXHOCTb PEATM3ALMKA B paMKaX KOHTEKCTHOU TEXHOJIOTUM HEKOTO-

PBIX U3BECTHBIX METOJO0B OITMCAHUA CCMAaHTUKU.

CoBpeMeHHbIe UH(POPMAIIMOHHBIE TEXHOJOTUM XapaKTe-
PU3YIOTCSl BO3pACTAIONIEH CIOXHOCTBIO UHPOPMAUUOHHBIX
cucmem, CO3J1aBa€MbIX B Pa3JIMUHbBIX 00JIACTSX U MpeHa3Ha-
YEHHBIX IS XpaHeHUs, 00pabOTKM, MOMCKa, paclpocTpa-
HeHus, lepegadyu 1 npeaocTapieHus nHGopmanuu. Hakomn-
JIEHHBI/ OTBIT UX MPOEKTUPOBAHMS MOKA3BIBAET CJI0XHOCTh
7 TPYAOEMKOCTB 3TOTO MPOoLECcca, JITUTETBHOTO IO BpEMEHU
U TpeOyIollero BbICOKON KBaJIM(MUKALIMM YYACTBYIOIIUX B
HEM CIEeLMaINCTOB.

Jlo cux 1mop NpoeKTupoBaHWe MHGOPMALMOHHBIX CHC-
TE€M BBITIOJIHSIETCSI B OCHOBHOM Ha UHTYUTUBHOM YPOBHE C
MpUMeHeHneM HedOopMau30BaHHBIX METOIO0B, OCHOBaH-
HbIX Ha MCKYCCTBE MPOEKTUPOBILIMKOB, UX MPAKTUYECKOM
OITBITE, SKCMEPTHBIX OLIEHKAX W JOPOTOCTOSIIIUX 3KCIEPH-
MEHTAJIbHBIX MPOBEPKaxX MOJy4yaeMbIX pe3yiabTaToB. Kpome
TOTO, B MpOLIeCCEe XM3HEHHOTro LMKIa WHGOpPMallMOHHas
cucTeMa MoAJIeXUT MOCTOSIHHOMY U3MEHEHUIO B COOTBETCT-
BUU C U3MEHSIIOIIMMUCS TTOTPEOHOCTIMM TOJIb30BATENEH U
pPa3BUTHEM UX TPEACTABICHUI O MpeaIMETHOI 00J1acTh, YTO
enle 0oJiee YCIOXHSIET pa3paboTKy U COMPOBOXAEHUE TaKUX
CHUCTEM.

CTpyKTypHasi METOHOJIOTUSI TPENOCTaBUIa B pacnopsi-
JKeHUe pa3paboTUMKOB METO/bl CTPYKTYPHON NE€KOMITO3M-
MM TIpeAMeTHON oO0jactu. HarisigHocTh M CTpOrocThb
CMPYKMYPHO20 aHAAU3a TIO3BOJISIET pa3paboTYUKaM U MOJIb-
30BaTeJIsIM CUCTEMBI (hOpMaIM30BaTh MpeACTaBICHUSI, HE00-
XOIMMbIE JUISI aleKBaTHOM peaau3aluu MH(POPMaLMOHHOM
CHUCTEMBI.

B cTpyKkTypHOM aHanu3e U MPOEKTUPOBAHUU TTPUMEHSI-
I0TCSl pa3IMuHbIe MOJEIW, OMUCHIBAaIOIIME (DYHKIMOHATb-
HYI0 CTpYKTypy cucteMbl (Momeiab SADT) [1], mocnemoBa-
TeJBHOCTb BBINOJIHSIEMBIX AeiicTBuii (Momens IDEF3) [2],
repenavyy JaHHBIX MeXny (YHKIIMOHAIBHBIMU MPOIeCCaMu
(muarpaMMbl MOTOKOB AaHHbIX DFD) [3], oTHOLIEHUST MEeX-
Iy TaHHBIMU (MoJeb “cylIHOCThb—CBsI3b” unu ERM) [4].

OnHako LIMPOKOE NMPUMEHEHUE CTPYKTYPHOIO aHajau3a
U cJiefIOBAaHKUE €ro peKOMEHIALUSM CBSI3aHO C TPYAHOCTSIMU
CO3IaHMsA JeTaJbHBIX (DOPMaTbHBIX crielupuKaInii THGOP-
MallMOHHOM CUCTEMBbI, MMPOBEPKM MX Ha MOJHOTY U HEIpPO-
THUBOPEYMBOCTD. Ellle Gonblne TpyTHOCTH OXMAAIOT pa3pa-
OOTUMKOB TPHU IOMbITKE U3MEHEHUS 3TUX CrelU(bUKALNIA.

Ha cmeHny cTpykTypHOMY aHajnu3y M KaK €CTECTBEHHOE
€ro pa3BUTHE TPUIILTIA METONOJOTHS 006eKMHO OPUEHMUPO-
6AHHO0 AHAAU3A W ONTHOVIMEHHAsl TEXHOJIOTHSI MpOrpaMMu-
poBaHus. OGBEKTHO OPUECHTUPOBAHHBIN aHAIM3 HEOOXOIUM
DI CO3MaHUsl OOBEKTHOU MOJEIM MpeAMETHOI 00JacTu.
OCHOBHBIE TTPUHIUIBI 00BEKTHO OPUEHTUPOBAHHOM TEXHO-
JIOTUM (IeUeHTpaNIN3alMsl, KOHTPAKThI, CAMOIOCTATOUHOCTb,
Kiaccudukanus, 6ecuioBHOCTb) [5] peanusylorcs MeTona-
MM HacJIeMOBaHMS, WHKAICY/ISLMU U TToIuMopdu3Ma mpu
CTPYKTYPHO! JEKOMIIO3MLMK TpeAMETHOM obiactu [6].
IIpy 2TOM WUCMONB3YIOTCA TaKue TOHSTUSI KaK OOBEKT,
KJacc, aTpuOyT, MeTol, uHTepdeiic u ap.

dopmanbHag CcrieUUGUKALUS Pe3yTbTaTOB OOBEKTHO
OPMEHTUPOBAHHOTO aHAJIN3a OCYILECTBIISIETCS Ha S3bIKe MO-
nenupoBanuss UML (Unified Modeling Language) [7], Ko-
TOPBIN COAEPKUT rpaduueckue U SI3bIKOBBIE CPEICTBa IS
omnpeneseHus, MPeaCTaBIeHUs, TTPOSKTUPOBAHUS U JTOKY-
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MEHTUPOBAHUSI pe3y/IbTaTOB aHAIM3a IIPEeIMETHOI 00J1aCTH.
S3bIK MOAAEPXUBAET CTAHIAPTHLIA HAOOp deKxoMNO3UUUOH-
HbIX CXeM, PeaIi3yeMbIX B BUIEC BCEBO3MOXKHBIX AUATPAMM U
Hotaumii. B UML oTpaxeHa KaK MeTOJI0JIOTHSI CTPYKTYPHO-
ro aHaju3a B BUJIE AUMarpaMM KJIaCCOB, KOMIIOHEHTOB U UX
pa3MelleHus], TaK U 00bEKTHO OPUMEHTHPOBAHHAS METOI0-
JIOrUsl, MPeACTaBJICHHAsl B BUIE Pa3IMUYHBIX MOJejeil oBe-
JIeHUs1 00ObEKTOB: BAPMAHTHI IPUMEHEHUsI, B3aUMO/ICICTBIE,
COCTOSIHUSI, IESITEIbHOCTD.

OtnnuutenbHoe cBoiictBO UML oT Apyrux cpeacTs Mo-
nenupoBaHus (IDEF3, DFD, ERM) — Bo3M0OXHOCTh pac-
IUAPEHUsl S3bIKa, OCHOBAHHAas HAa TaKUX CYIIHOCTSIX, Kak
CTEpPEOTUIIbI, TerW U orpaHnveHus. OgHaKo rJIaBHOE TO0CTO-
WHCTBO OOBEKTHO OPUEHTHPOBAHHOIO IOJXO/a COCTOUT B
TOM, YTO CO3/1aBaeMble OObEKTHO OPUEHTUPOBAHHBIE MOJIC-
Jin 0oJiee OTKPBITHI U JIerye MOJIAI0TCsl BHECEHUIO U3MEHEe-
HUI, MMOCKOJbKY MX KOHCTPYKLIMSI Oa3UpyeTcsl Ha yCTOUUU-
BbIX (hopMax OTpak€HUsl pe3yJbTaTOB AEKOMIO3ULUU. DTO
JlaeT BO3MOXHOCTh MOJIeJIU Pa3BUBAThCS MOCTENIEHHO U He
MPUBOIUT K TIOJIHOH ee mepepaboTKe Jaxe B clydae Cylle-
CTBEHHBIX M3MEHEHMI1 TPENCTAaBICHUN O TIpeAMETHON 00-
JIACTU U TpeOOBaHUIA K MPOEKTUPYeMOil MH(MDOPMAIMOHHOM
CHUCTEMe.

M3BecTHBINT HEAOCTaTOK COBPEMEHHBIX TEXHOJOTHIA
MPOrpaMMUPOBaHUsI 3aKJII0YAeTCsl B HAJTUYUU JOCTATOYHO
0OJIBIIOTO CEMAaHTUYECKOTO (CMBICIIOBOTO) pa3pbiBa MEXIY
COIepKaTeIbHBIMUA TPEICTaBICHUSIMU O TPEAMETHOU 00-
JIaCTU U peuIaeMbIMU 3alayaMUu U TEMU CPEACTBAMM, KOTO-
pble 3aJI0KEeHBI B SI3bIKE TTPOTPAMMUPOBAHMUS 11 PELIEHUS
3amay. UHbIMU clioBaMu, ceManmu4eckuil paspovlé — 3TO SIB-
JIeHUe HECOOTBETCTBHUS pelllaeMbIX 3alay TeM CpeAcCTBaM,
KOTOPBIE UCITOIBb3YIOTCS I UX PELICHMUSI.

OpHa U3 0CO0EHHOCTE CEMaHTUYECKOTO pa3phiBa OIpe-
NeJISIeTCs pa3InuMeM CUCTEMBI TOHSATHUH SI3bIKa TTPOrpaMMU -
pOBaHUsI M CUCTEMbI MOHSITUM, TIPUMEHSIEMBbIX JUISI TTOCTa-
HOBKM W pPELICHUs 3a1a4 B TOW WIA WHOW MPEIMETHON
ob6iactu. I1o cBoeii cyTH 110001 YHUBEPCATbHbIN SI3bIK IIPO-
rpaMMUPOBaHUs HaBS3bIBAET pPa3pabOTUMKy MPOTrpaMMbl
HEKOTOPYIO CUCTEMY TIOHSITUI, B TO BPeMsI KaK BHICOKOYPOB-
HeBasi MOJe/Ib MPEeIMETHON 00JacTu C 3TUMM MOHSATUSIMU
corjiacyercsl TIoXo WM He CoryiacyeTcsl BOoOlie.

Bricokast crouMocTh MHOOPMAIIMOHHBIX CUCTEM, UX HU-
3Kas 3¢ (GEeKTUBHOCTh M HANEXHOCTh, OOBEKTUBHASI TPYIO-
€MKOCTb, WHTEJJIEKTyaJlbHass M TEXHOJOTMYecKasi CJIOX-
HOCTb Mpoliecca MporpaMMUPOBAHUSI B HEKOTOPOI CTENeHU
SIBJISIIOTCSI TIOCJICACTBUSIMM CEMaHTUUYECKOTo pa3pbiBa. st
COKpalleHUs] CEMaHTUYECKOro pas3pbiBa MCIOJb3YETCS TO0-
BBILLIEHUE YPOBHS aOCTpaKIMii SI3bIKOB TTPOrPaMMUPOBAHUS
[8]. OnHako mocienHee CHUMAET TOJIBKO YacTh MPOOJieM, He
3aTparuBasl CylIeCTBEHHbIM 00pa30oM MOHSITUIHYIO CUCTEMY
sI3bIKA TIPOTPaMMUPOBAHMSI.

Hacrosinas craThsi mocBsilieHa KOHTEKCTHOM TEXHOJIO-
MY NPOrpaMMUPOBaHUsI, KOTOPasi 3apoJuiach Kak o0beIn-
HEeHUEe OOBEKTHO OPUEHTUPOBAHHOW M (HOPTONOAOOHOM
TEXHOJIOTUH, OCYIIECTBJICHHOE IMyTeM KOHTEKCTHOM MHTEP-
npeTaiuu cioB (GopTonogaobHoro sizbika [9] U Ha ocHOBe
MOHSITUMHOrO aHajau3a MPeIMEeTHOM 00JacTH.

C LeJbI0 COKpPalIEHUsI CEMAaHTUYECKOTO pa3pbiBa Cpei-
CTBaMU KOHTEKCTHOI TEXHOJOTUM CO3MAETCsl CrelMaIN3U-
POBaHHBIN SI3BbIK, OTPAXAIIUN MOHATHUHAHYIO CTPYKTYpY
MpeIMEeTHOM 00JacT M KJacC pelllaeMblX 3aaad. Takoi
MOAXOl OCHOBBIBAETCS Ha IOMYIIEHUM, YTO YK€ B IIpoliecce

%

U3y4YEeHUSI MPEeIMETHOI 00JacTu U CIelru(pUKA 3aJaHHOTO
KJIacca TIPUKIIAAHBIX 3a1a4, ellle 10 Hayajga MporpaMMupo-
BaHUs, GopMUpPyeTCs cucTeMa MOHSATHM, TPUCITOCOOIeHHAS
IIJISI TIOCTAaHOBKHY M pelleHMs 3aia4d, KOTopasli U HaliieT CBoe
OTpaxkeHUe B CO3/1aBAEMOM SI3bIKE.

Jpyroii 6a30BbIil IPUHILIMI, UMEHEM KOTOPOTO Ha3BaHa
MpeAcTaBisieMasl TEXHOJOTHS, COCTOMT B KOHTEKCTHON WMH-
Tepripetaunu JekceM. KOHTeKCTHasi MHTepIipeTanus Kak
MPUHLMIT 3aKJTI0YaeTCsl B OMNpPeNeIeHUM CEeMaHTUYECKOIo
(CMBICJIOBOTO) 3HAY€HUS JIEKCEM CIeLMaTu3UPOBAHHOTO
sI3bIKa B 3aBUCHMOCTHM OT OKPYXAlOILIEro MX KOHTEKCTA.
B otnuume ot reHepatopoB KoMnuiaaTopoB [10], y KOTopbIx
BO3MOXHOCTH 3aaHUSI KOHTEKCTHBIX YCJIOBUI, HEOOXOMM-
MBIX JJISI peaJIu3aliuu SI3bIKOB TPOTPaMMUPOBAHMS BHICOKO-
TO YPOBHSI, TOCTATOYHO O€HbI, B KOHTEKCTHOW TEXHOJIOTUU
KOHTEKCTHBIE YCJIOBHUSI HE TOJIBKO CUCTEMAaTUUECKH 3aal0T-
cs, HO U €CTeCTBEHHBIM O0Pa30M HCIOJb3YIOTCS. DTO TO-
3BOJISIET HE TOJIBKO YJIyYIIUTh BhIpa3UTeIbHbIE BOZMOXHOC-
TH OTIPEAEISIEMOTO SI3bIKa, HO U TIOBLICUTH €T0 YPOBEHb.

M, HakoHell, B CBSI3U C 3apOKIeHUEM KOHTEKCTHOM TeX-
HOJIOTMU KaK HEKOTOPOTo pa3BUTHUSI OOBEKTHO OPUEHTHUPO-
BaHHOM, eif He YYXXIbl BCe T€ MPUHLMUIBI U METOABI, HA KO-
TOPBIX OCHOBaHA TOCJIETHSS.

1. KOHTEKCTHAAl TEXHONOIMA NPOrPAMMUWPOBAHUA

JlaHHYI0 TEXHOJIOTHIO OyIeM paccMaTpuBaTh KaK MeTa-
SI3BIK M CUCTEMY MPOTPaMMUPOBAHUs, KOTOPbIe OObeANHE-
HbI B paMKax eIMHON METOIO0JOTUM, OTIpe/ieisieMOl KakK cO-
BOKYITHOCTb METOJIOB, MPUMEHSIEMbIX B Ipoliecce pa3padboT-
KU TIPOrpaMM U OObEAMHEHHBIX OMHUM OOLLIKUM IOAXOA0M.

1.1. NMoHATHiAHaA Moaenb u NPUKNaAHbIe 3afaum

IMon npedmemnoii ob6aacmoio GyneM TTIOHUMATh BbIIETICH -
HbI (hparMeHT peajbHOMN NeHCTBUTEIbHOCTH, TTPECTaBIIsIe-
MBbIii B HAlllEM CO3HAaHWM COBOKYITHOCTBIO HEKOTOPBIX CYIII-
HoCTell (IIpeaMeToB, IPOLIECCOB, SBAEHUM, 3aga4 U T. 1.),
KOTOpbIE MOTYT ObITh YHUKATbHO WMIEHTU(MOUUMPOBAHBI U
OIMCaHBI.

HauGosnee ectecTBEHHBIM CTTOCOOOM OMUCAHUS CYLIHOC-
Teil TpeaMeTHOM 00JIaCTU BUIMTCS COOTHECEHHE C HUMU
COBOKYITHOCTU TOHSATUH, O0Opa3ylolluX €€ MNOHATUHHYIO
ctpykrypy [11]. B mpouecce mporpamMmupoBaHHsT Oyaem
CTPOUTb €€ NOHAMUUHYI0O MOOeab, UISI YEro MPeayCMOTPUM
crietipuyecKre SI3bIKOBbIE CPEICTBa.

IMoHsaTuitHasi MoiesIb CTPOUTCS MYTEM BBISIBJIEHUS U BbI-
PaXEHUS] NOHAMULHOU CMPYKMYypbl TIPEIMETHON 00JlacTh B
o0beMe, J0CTaTOYHOM JUJIs pelleHUs] HeKOTOpOro Kjacca
MPUKJIAAHBIX 3a7a4. B omimuue ot Apyrux TeXHOJIOruii, Ha-
MpUMep CTPYKTYpPHOM, OCHOBAaHHOW Ha CTPYKTYpHOM aHa-
JIM3e IpeaMeTHON 00J1acTh, U OOBEKTHO OPUEHTUPOBAHHOM,
OCHOBAHHOU Ha OOBEKTHOM aHaJIU3€, KOHTEKCTHYIO TEXHO-
JIOTUIO MPOTPaMMUPOBAHUS OMNpeENeMM Ha OCHOBE TOHS-
TUIHOTO aHaJI3a MPeAMETHON 00J1acTH.

B kauecTBe mporpamMMBbl BBICTYITA€T MOHSITUITHAS MOJEb
MpeAMETHON 00JIacTU, AOMOJHEHHAs! ONMKUCAHUEM DPELIeHUS
MpUKJIaaHOM 3anauu. [1py 3TOM 0fiHA U Ta XXe MOJIeSIb MOXET
MPUMEHSTHCS ISl pELIeHUsT Pa3HbIX WIM HECKOJbKUX MPU-
KJIamHBIX 331a4. B moHsATUITHON MOnmenu yCJIOBHO BbLAEJsI-
IOTCSI YETBIPE YaCTH:

— NOHSTUIHAs CTPYKTypa IpeAMEeTHOI 00JIacTu;
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CHMHTAKCUYECKME IpaBWia BBIPAXKEHUsSI IOHSTUM B
TEKCTE;

— ONMCaHUE CEMAHTHUKU IPaBUJI BhIPAXXEHUS TTOHSTUI;

— OMucaHMEe Ipoliecca KOMITUISLUM.

IMoHaTuitHast CTPyKTypa M CHUHTAaKCUYECKUE IpaBuiIa
OIMMCHIBAIOTCS HAa IEKJIapUPYEMOM B KOHTEKCTHOM TEXHOJIO-
TUU Memas3vlike, a ONMCaHUE CEMAaHTUKU U pellaeMoil 3a-
a4y BBHIMMOJHSIOTCS Ha CHELMAIM3UPOBAHHOM SI3BIKE, 3a-
aBa€MOM ITOHSITUHHOM CTPYKTYpOW M CUHTAKCUUYECKUMM
npaBwiamMu. Torga B pe3ysibTaTe ONMUCAHUS ITOHATUHON
CTPYKTYpPbI MPEAMETHON 00JIACTM M CUHTAKCUYECKUX Mpa-
BUJI JJIS1 BBIPAXKEHMSI MOHSTUI OmNpeaensieTcsl HEKOTOPbI
creluraaIn3UpOBaHHBIN SI3bIK IIPOrPaMMUPOBAHMUS, HA KOTO-
POM OCYIIECTBIISIETCS KaK pelleHre NPUKIATHON 3amayu,
TaK M YaCTUYHOE ONMCAHUE ero CEMaHTUKMU.

Takxum o0pa3oM, MOHITUIIHASA CTPYKTypa M CUHTAKCUYe-
CKMe TpaBWia 3aJal0T CUHTAKCUC OINPENeasieMOTro B MOIEIN
CIeMaTn3MPOBAHHOTO sI3bIKa. Onpedensembili 13blK, B CBOIO
oyepelb, IPUMEHAETCH KaK Ul 3aaHUs CEMaHTUKU CHUH-
TaKCUYECKMX MPaBWJI, TaK U IUISI ONMMMCAHUS PEIIeHUST IIpU-
KJIAAHOM 3adaumu.

1.2. [pammaru4eckuii pasbop n kKomnunauma

KoMmunsiiiusi mOHATUIHOM CTPYKTYypbl M CHMHTaKCHUYe-
CKUX MpaBWJ B NpejiaraeMoii TEXHOJIOTMM OCYILECTBISIETCS
TPaIWLIMOHHBIMU METOAAMM Ha OCHOBE OIpeneeHusT CUH-
Takcuca HEKOTOpOro MeTasi3blka B Buae (GopMabHOI rpam-
MaTUKU U COHepKaTeJbHOTO OINMMCAHUS €ro CEeMaHTHUKWU.
KoMmunsiiist onucaHuii CeMaHTUKU IJISI TIPABWJI BbIpaXKe-
HUS TIOHSITUM M TEKCTa pellleHus MPUKIATHON 3a1ayu OCcy-
LIECTBJISIETCS CO3[IaBAEMBIM B TPOLIECCE MPOTrpaMMUpPOBa-
HMSI CIEUMaTM3UPOBAaHHBIM KoMmIuiasiTopoM. IlocienHee
obecnevynBaeTcs TeM, YTO J11I000€ CUHTAaKCUYECKOe IIPaBUIo
MOXET TOMOJHITBCS OMMCAHWEM ITpoIecca ero KOMITHIIS-
LIUY, KOTOPOE TAaKXKe BhIpAXKaeTCsl Ha OMpPeaeIsieMOM SI3bIKE.

CuHTaKCUMYeCKU aHaivM3 M TpaMMaTHYecKuii pa3bop
YacTy TMPOrpaMMbl, HAITMCAHHON Ha MeTas3bIKe KOHTEKCT-
HOI TEXHOJIOTMU, PeaIN3yeTCs] U3BECTHBIMU CPEICTBAMMU.

CUHTaKCUYeCKU aHaivM3 M TIpaMMaTHYecKuil pa3bop
ONMCaHUI CEeMaHTUKM MpaBW, pelllaeMoi 3adauyud U IMpo-
1ecca KOMITUJISILIMM BBITIOJTHSIETCS CMielIMabHO pa3paboTaH-
HBIMU JIJI1 KOHTEKCTHOM TEXHOJIOTUM METOJaMU CUHTaKCH-
YECKOTO aHajM3a ¥ rpaMMaTUIecKoro pasobopa.

J11s1 moBbIIeHUST 9(POEKTUBHOCTY KOMIUJISITOpA CUCTE-
MBI KOHTEKCTHOTO TIPOrpaMMMPOBAaHMS TIPUMEHSIETCS pa3-
HeceHHbll epammamuyeckuil pazoop. TlocnenHuit oOCHOBaH Ha
KOHTEKCTHOW MHTEPIIpeTaILM JIEKCEM 1 3aKJTI04YaeTCs B pas-
NeJICHUU OTIpele/IcHUS TTPUMEHUMOCTH CUHTAKCHYECKMX
MpaBWJI HA IBE YACTU: Ha KOHTEKCTHOE COMOCTABJIEHUE, OCY-
IIECTBJIsIEMOE TPY MPOCMOTPE Ha3aj, U CTPYKTYPHOE COIOC-
TaBJIeHHe, BBITIOJTHSIEMOE TTPY MTpocMOTpe Briepen. Omnurcanue
KOMITWJISITOPA BBIXOIUT 32 PAMKU HACTOSIIIEH CTaTbU, B CBS3U
C YeM MpoliecC KOMMUJISILIMY 3[eCh HE pacCMaTpuBaeTcs.

1.3. CemaHnTHuyeckuii paspbis

Kak cneactBue hopMupoBaHMs B IIPOLIECCe IPpOorpaMMu-
pPOBaHUS CIELMATU3UPOBAHHOTO SI3bIKA JIJIST OMMCAHUS pe-
1IaeMoi 3aJauyu, MPUMEHEHWEe KOHTEKCTHOW TEXHOJOTMU
MpOrpaMMHUpPOBaHUs HANIPaBJIEHO Ha COKpallleHUEe CeMaHTH -
YECKOTO pa3pbiBa MEXY BHICOKOYPOBHEBOI MOJIEbIO TIPE/I-
METHOM 00JIaCThI0 U SI3BIKOM MporpamMMmupoBaHus. boiee
TOTO, B pe3yJibTaTe MPUOIMXKEHUST BHIPa3UTEJIbHBIX CPEACTB

s13bIKa MPOrpaMMUPOBAHUS K IOCTAHOBKE U PEILIEHUIO MPU-
KJIaIHBIX 3a/ay CJIeAYyeT OXUAATh IMOBBIIIEHUs KayecTBa U
HaleXKHOCTU MH(OPMAIIMOHHBIX CUCTEM, CO3aHHBIX Ha OC-
HOBE KOHTEKCTHOU TEXHOJIOTHHU.

Jpyroii 0cO0EHHOCTbIO KOHTEKCTHON TEXHOJIOTMU, BbI-
TEeKAIOIIEeW U3 HAJTMYNS BBIPA3UTEIIBHBIX CPEACTB OMMCAHUS
npouecca KOMIMUJISILIAM, CIeIyeT Ha3BaTh BO3MOXHOCTb HC-
MOJIb30BAHUST CUCTEMBI KOHTEKCTHOTO MTPOTPaMMMPOBAHUS
COBMECTHO ¢ JTII000¥ M3 U3BECTHBIX 1IeJIeBbIX TIaT(hopM, Ha-
MpUMep:

— C MHUKPOKOHTpOJUIEpaMU, HE UMEIOIIMMM OIepar-
OHHOI CHCTEMBI;

— C BBIYMCJIUTEIbHBIMYA CUCTEMAMM, UMEIOIIIMMU PA3BU-
TYIO OTNEPALMOHHYIO CpENy;

— ¢ 11aTthOpMEHHO-HE3aBUCUMBIMU BUPTYaTbHBIMU
MallHaMU,;

— C IpyTUMM CUCTEMaMU MPOrpaMMHUpPOBaHUS.

OueBUIHO, B Cllyyae armapaTHoi MmiaaT(opMbl TTPUBSI3Ka
OIpEEIIEMOr0 B MOJIEN CNEUMUaTU3UPOBAHHOTO SI3bIKa K
LesieBoil tatdopMe OCYLIECTBISIETCS HU3KOYPOBHEBBIMU
CpejicTBaMU, HampuMmep, MyTeM MpsSMON reHepauuu Koja.
Jpyroii KpallHUI cIy4dail 3aKJIF0YaeTCs B IIPUBSI3KE OIIpeIe-
JISIEMOTO $I3bIKa K 1IeJIEBOM TyIaT(opMe ¢ TTOMOIIBIO IPYTroii
CUCTEMbl MPOrpaMMMpPOBaHUS, W TOTda OIpeaeasIeMblid
SI3bIK OMUCHIBAETCS Ha A3bIKE, MOMAEPXXUBAEMOM 3TOM CHC-
TeMoii. s uccnenoBaHuss KOHTEKCTHOM TEXHOJIOTUM aBTO-
paMu peaju3oBaHa CUCTEMa MPOTPaMMUPOBAHUS, TOAIEP-
JKUBAIOIIAsl 3T KpallHWe clydau.

He npeteHnyst Ha MOJTHOTY U3JIOXKEHUS, KPATKO OMHULLIEM
TOJIbKO T€ MPOIIECChl, KOTOpPbIE aKTyaJlbHbl B pamMKax Ha-
CTOSIIIIEN CTaTbU U CYIIECTBEHHBIM 00pa30M OTINYAIOT KOH-
TEKCTHYIO TEXHOJIOTUIO MPOTPAMMUPOBAHUS OT IPYTUX TEX-
Hosioruii. s pacKpbITUsI colaepKaHUsl KOHTEKCTHOW TeX-
HOJIOTMM PAaccCMOTPUM 0oJiee NeTAIbHO COCTaBHbIE YacTH
TIOHATUIHON MOnEeIN.

2. METAA3bIK KOHTEKCTHO# TEXHONOrHM

2.1. ba3oBble NOHATHA

Tepm ompenenM Kak 3JIeMEHTApHYIO CMHTaKCHYECKYIO
eIMHUILY TEKCTa Ha HEKOTOPOM (hOPMaIbHOM SI3BIKE, KOTO-
pasi BbIpaxkaeTcsl MOC/Ie0BaTeIbHOCThIO 3HAK08 aipasuma
storo s3bika. Cam andaBUT U BXOASIIME B HErO 3HAKU Ha-
30BEM MEPMUHANbHBIMUL.

Texcmom GyneM Ha3bIBaTh MOCEA0BATEIBHOCTD JIEKCEM,
MpeAHa3HAYECHHYIO ISl BhIpAXXEHUSI HEKOTOPOTO CJIOXHOIO
cMmbicna. Jlekcemy ornpeaeiuM KakK 3JeMEHTapHYI0 CMbICIO-
BYIO (CEMaHTUYECKYIO) €IMHULY TEKCTA, BhIPAXKEHHYIO Of-
HUM WIX HECKOJBbKUMU TepMaMu. MHBIMU clioBaMu, JieK-
ceMa — 3TO MHOXECTBO TEPMOB BMECTE C MPUITMCAHHBIM
(comocTaBieHHbBIM) UM CMBbICIOM. JIekcema, BbIpaXkeHHast
OJIHUM TEPMHUHAJILHBIM 3HAKOM, HA3bIBACTCSI CUMBOAOM.
TekcT, B OTJIMYME OT JIeKCeM, MpEAIoaaraeT cBoe AeJieHue
Ha CMBbICJIOBBIE YaCTH, B TO BPeMsI KaK JIEKCEMbI TAKOTO Je-
JIEHUsI He JOITyCKaloT.

Jlnst BbIpaxkeHUs] CMHTAaKCUCa TEKCTOB Ha oOIlpejeisie-
MOM $3bIKE€ BOCIIOJIb3YEMCSI M3BECTHBIM (popMaaIu3Mom
KOHTEKCTHO-CBOOOIHBIX Tpammatuk [12]. Kowmexcmmuo-
c60000HOU epammamuKkol Ha3biBaeTcs opMaibHasl CUCTe-
ma <T, N, S, I>, cocrosiiast u3 TepMUHaILHOrO ajadasura T,
HeTepMUHaJbHOro andaputa N, MHOXECTBA MPAaBUJI BbIBO-
Ia, WIKM IpeIioXeHuit, S Buma A — o U BBIICJIEHHOIO He-

]
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TEPMMHAJIbHOTO 3HaKa |, Ha3bIBAEMOI0 aKCMOMOM, rae A —
HETepMUHAJIbHBINA 3HAK, 4 0. — KOHEYHasl MOCJIea0BaTEb-
HOCTb TEPMUHAJIBHBIX U HETEPMUHAIBHBIX 3HAKOB.

JIst 0003HaYeHWsT TEPMOB B IIpaBUJIaX TPaMMaTUKH OYy-
JIeM TI0JIb30BaThCsl OMMHAPHBIMU KaBbluKamu. Hampumep, 'x'
O3Ha4vacT TCpM, COCTOSIIIMI M3 OJHOI'0 3HaKa X. B cBoto oue-
pelab, MOCiAeI0BaATEIbHOCTAMM TEPMUHAIIBHBIX 3HAKOB, HE
3aKJII0YEHHBIMU B OAMHAPHBIE KaBBIYKM, 0003HAYMM HETEP-
MUHaJIbHbIE 3HAKW I'paMMaTuKu. 71 pa3neneHuss HETepMU -
HaJIbHBIX 3HAKOB MEXy CO00i1 OyaeM TMoJIb30BaThCs Mpoode-
JlaMu, JUISl 4ero 3alipeTUM TOsIBJIeHUE Mpoodesia B 0003Have-
HUU HETEPMUHAIBHBIX 3HAKOB.

Kaxk 06b14HO, KaxkaioMy HeTepMUHAJIbHOMY 3HaKy IpaM-
MAaTUKH COMOCTaBUM HEKOTOPOE MOHATHE, HA3bIBAEMOE HE-
TEPMUHAJILHBIM MOHATUEM fA3bIKA, KOTOPOE I KPAaTKOCTU
OyIeM MMEHOBAaTh IIPOCTO MOHATHEM. Toraa IpaBujia BEIBO-
JIa WY TPEeMIOKEHUSI TpaMMaTUKM MOTYT OBITh MHTEPIIpe-
TUPOBAHbl KaK CMHTAKCUYECKHE TpaBUJIa BBIPAXEHUS I10-
HATUA B TEKCTE.

Ilon konmexcmuoii unmepnpemauyueti Tepma 0yaeM IOHU-
MaTh OIpPEIEeJIEHNE CEMAHTUYECKOTO 3HAUYEHU TepMa IO €T0
MeCTY B TeKCTe. B o011eM cityyae oguH U TOT XKe TePM MOXKET
OBITH COIIOCTABJICH pa3IMYHBIM JIEKCEMaM, T. €. OJHa U Ta
K€ T0CIIeI0BATEIbHOCTD TEPMUHAJIBHBIX 3HAKOB MOXET CITY-
KATh HOCUTEJIEM pPa3IM4YHbIX CMbICTIOB. ClemoBaTebHO,
npumn KOHTEKCTHOM MHTECpHpETAallMM CEMAaHTHYCCKOC 3HAYC-
HUE TepMa B OOIEeM cClIydyae OIPeHessITbCS OKPYXKaloIIUM
€r0 KOHTEKCTOM.

IMpumep 1. [lycTh B rpaMMaTuKe sI3bIKa MMEETCS Ba TpaBUIa
ctepmoM 'X: C—>A'X'BuF —>'X'E, tne A, B, C, E u F — Heko-
TOpbIE TIOHSTHS, a 3HAaK —> pas[eNsieT OIpenesieMoe TOHSTHE
(crmeBa) OT TIOHATUI W TEPMOB (CIIpaBa), MCITOIB3YEMBIX IS €ro
BBIpaXeHUs B TeKcTe. TakuMm obpa3om, moHaTue C ompenensercs
TEPBbIM TIpE/UTOXKEHNeM, a ToHsiTue F — BTrophiM. B cBowo oue-
pellb, TIe-TO UMEIOTCS TIPEIUIOKEeHUS, OTIPEIeISTIoNIe OHATUS A,
BuE.

AHanM3 TIPUBEACHHBIX TPENJIOKEHUN TMOKA3bIBAET, UTO €CIU
TepM 'X' BCTPETUTCS B OKPYXEHUM TIIOCIENOBATEIBHOCTA TEPMU-
HaJbHBIX 3HAKOB, BBIpaXalolux MoHSITHS A u B, To oH wHTep-
TIPETUPYETCS KaK JIeKceMa X MepBOTo MpeasioxeHus. B cBoio oue-
penb, A'x'B (Kak ¥ TTOpPOXAEeHHAsI B COOTBETCTBUM C HEM IOCe-
OBATEJIbHOCTh TEPMOB) BbIpaxaeT mnpumep moHsaTuss C. Ecim
TepM 'X' BCTPETUTCS B KOHTeKkcTe 'X'E, TO OH COIMOCTaBISEeTCS C
JIEKCEMOI X BTOPOTO TPEIJIOXKEHHUs, a COOTBETCTBYIOIAsl 4YacTh
TeKCTa BbIpaxaeT mpumep moHgaTusi F. O4eBUAHO, €cliu HU OOUH
13 pa3pelIeHHbIX KOHTEKCTOB TepMa 'X' He Paclo3HaH, TO 3TO TOo-
BOpUT 00 OIIMOKE B TEKCTE. ¢

B neMoHCTpallMOHHBIX LIEJISIX BIOEPEM B KAUECTBE SI3bI-
Ka, OIpEeIesIsieMOro CpeACTBaMU KOHTEKCTHOM TEXHOJIOTUH,
SI3bIK OyJIEBBIX BBIpAXK€HU, OMMCHIBAEMBIM O003pPUMOIl B
paMKax HacCTOSIIENH CTaTbU IPaMMaTUKOMA.

IIpumep 2. f3bIK OysieBbIX BbIPaKEHMI 3alaluM CIeAyloLIei
rpaMMaTUKOM:

Boolean — 'false’

Boolean — 'true’

Boolean — "[A—Za—-z][A—Za—z0-9]*"

Boolean — '(" Boolean ')’

Boolean — 'not' Boolean

Boolean — Boolean 'and' Boolean

Boolean — Boolean 'or' Boolean

Boolean — Boolean 'imp' Boolean,

[Ie HETePMUHAIbHBIN an¢aBUT COCTOUT U3 OIJHOTO TMOHSITUS
Boolean (akcnoma rpaMMaTHKH).

Hanpumep, 6yneBo BeipakeHue '(not x or y) and z' mopoxmaer-

Csl 3TOM rpaMMaTUKON. 3aMEeTUM, YTO TPEThe MPEATOXEHNE 331aeT

%

CHUHTAKCUC BBIPAKEHUSI TIEPEMEHHBIX, OTNpeNe/ieHHbI Ha s3bIKe
PeryJIsapHBIX BbIpaxkeHuii [13], rme peryasipHoe BbIpaXkKeHUe Ipel-
CTaBJICHO B BHAE TEPMUHAIBLHOTO IIAGJIOHA W Ui OTJIMYMUSI OT
TepMa 3aKJII0YeHO B JIBOHBIE KaBBIYKU. 4

2.2, Tpammatnka meTaA3sbiKa

Memas3bik KOHTEKCTHOW TEXHOJIOTMU OMpPEaeUM MpU-
BEIACHHOM Ha pUCYHKE I'paMMAaTUMKOM, KOTOpas oOIucaHa ¢
TOYHOCTBIO 10 0003HAUYEHHBIX KYPCMBOM HETEPMUHAIbHbBIX
3HaKOB notion, aspect u string. OnMCbIBaeMbINl MeTasi3bIK
SIBJISIETCS pa3BUTUEM KOHTEKCTHOTO $I3bIKa U3 paboThI [14].

TekcT mporpaMmbl program COCTOUT M3 IMOCJea0Ba-
TEeJIbHOCTU dekaapayuti declaration u cumyayuii situation
(ctpoka 1). B mexnapatuBHOI YacTu (IIOCIEAOBATEIbHOCTU
NeKIapanuii) onpeaensieTcsl 3k, Ha KOTOPOM B CUTYallu-
OHHOI YacTH OTNMCHIBAETCS pellieHUue HEKOTOPOM MpUKIIa-
HOW 3amayu.

OtnenbHas AeKiIapanys IpeacTaBiseT coboil 3aKOHUYEH-
HBIN (pparMeHT ompeneeHus S3bIKa, a CUTyallrsl OMUChIBA-
eT pellieHNe TIPUKJIaIHOM 3aauy MOJHOCThIO, €CIM B paHee
cIeayIoIuUX AeKIapalusix onpeneasieMblil I3bIK 3aaH Moj-
HOCTBIO, WJIM YaCTUYHO, KOTJAA SI3bIK ONpenesieH B o0beMe
HEKOTOPOTO CBOETO TMOSA3bIKA, YK€ TOCTATOYHOTO JJIsT OIH-
CaHMS YaCTH peIIeHUs.

JeknapaTuBHasl YacTb COCTOUT U3 OMMCAHMI CYLIIHOCTEM
npeaMeTHo obnacTu essence (ctpoka 2). Kaxkmoit cymr-
HOCTH TIpHMCBaMBaeTCs UMsI notion HeTepMUHAJILHOTO TTOHS-
THSI OTIPEAEIIEeMOro sI3bIKa, a caMO TOHSATHUE 3aJaeTcsl Kak
HaxoJs1eecsl B OTHOIIIEHUU arperaiyu aggregation u 0606-
1eHus1 generalization ¢ cuctemoll notions Apyrux, paHee om-
penejeHHbIX MOHATUI (cTpoku 3—J5). s pasneneHus mo-
HATUH B CITMCKe Notions UCTIOIb3yeTCsl ONMMH UM HECKOJIbKO
npo6esioB space (ctpoka /7), a MpU UX OTCYTCTBUU — ITyC-
TOI 3HaK empty, KOTOPHBI ompeaesieH KaK OTCYTCTBUE Ka-
KHX-JM00 3HAKOB WJIM KaK MOCJIeA0BaTEIbHOCTh MPOOEIOB
(ctpoka 18).

Onucanue 11000 CYIIHOCTH €SSence OIHOBPEMEHHO
CONIEPXXKUT yKa3aHWe KaK Ha 00oOIleHNe, TaK W Ha arpera-
uuto (ctpoka 3). bonee Toro, no6ast CyITHOCTb MOXET ObITh
ornpejesieHa ¢ MOMOILbI0O ITUX U TOJBKO 3TUX aOCTpakKIIuii
(cTpoka 3, mepBoe mpaBwiio). [isi BbIpaxkeHHUs epeKpecT-
HBIX U PEKYPCUBHBIX CBSI3€M MEXIY CYIIIHOCTSIMU MCIIONb-
3yeTcsl WX TpeABapuTeIbHOEe OOBSIBICHUE, KOTOpoe He
BKJTIOUaeT KOHCTPYKIIMIO aggregation (cTpoka 3, Bropoe Tpa-
BwiI0). TakuM 0Opa3oM, ONUCAHUE CYUHOCMU, B OTIINYWE OT
OITMCAHUST COCTABJISIIOLIETO €ro MOHSATUS, COACPKUT OIpee-
JIEHWE CYLIECTBYIOIIETO JIJIsi HErO OTHOIIEHUST 0000ILEHMSI.

Kaxmoe onucanue description comepXuT npemioxeHue
sentence (cTpoka 7), cOCToslllee U3 TOCJIeI0BaATEIbHOCTU
3JIEMEHTOB item (cTpoka &): MMeH TOHSTHII notion, Jekcem
lexeme M TekcTOB KoMmwisiivuu compilation (ctpoka 9).
Jlekcema siBIsIeTCSI TEPMUHAJIBLHBIM TOHSITUEM OIpeaessie-
MoOTO s13bIKa. 7151 BEIpaXkeHUs JIEKCeM MOTYT UCITOJIb30BaTh-
cs KaK TepMbl term, Tak 1 MHOXeCTBa TepMOB, 3alaBacMble
Ha SI3bIKE PETYJISIPHBIX BbIpakeHuii [13] B BUIe TepMUHATb-
HBIX 11a0JI0OHOB pattern (ctpoku 10—12).

C KaxIbIM MPEIIOKEHUEM CBSI3bIBACTCS OMpeaesseMoe
nonsmue-pe3yabmam, VUMEHEM KOTOPOTO Ha3BaHA OITUCHI-
Baemasl CYIIHOCTb (CTpoka 3), ornpezensieMasi MpeioKeH -
€M TIOJTHOCTBIO, KOoraa OoJibliie HEeT MPEeIJIOXKEHUI ¢ TEM Xe
MOHSITUEM-PE3yIbTaTOM, WM YACTUYHO, €CU TaKue Mpei-
JIOKEHMSI UMEIOTCST (CTPOKU 6 U 7).
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Al

1 program — declaration situation | declaration situation program

2 declaration — essence | essence declaration

3 essence — generalization notion space aggregation | generalization notion

4 generalization —  '("notions ")' | '(' empty ')’

5 notions - notion | notion space notions

6 aggregation —  description | description aggregation

7 description — sentence semantics

8 sentence - item | item space sentence

9 item — notion | lexeme | compilation

10 lexeme — term | pattern

11 term - " string "'

12 pattern - """ string "'

13 semantics - imperative | imperative space semantics

14 imperative —  {text'} | aspect{ text '}’

15 text — phrase | phrase text

16 phrase — empty | string | aspect '{' text '}’

17 space — ""|" "space

18 empty — " | space

19 compilation - T text

20 situation - T text '

Hopomalomaﬂ rpaMMaTKa MeTasda3blKa

IIpumep 3. IpencTaBuM rpaMMaTMKy M3 IpuMepa 2 Ha MeTa-
SI3bIKE€ KOHTEKCTHOM TEXHOJIOTMU B BUJE AeKJIapaluu CYLIHOCTH
Boolean:

() Boolean

‘false’ {}

‘true’ {}

"[A-Za-z][A-Za—z0-9]*" {}

'(" Boolean ') {}

'not' Boolean {}

Boolean 'and' Boolean {}

Boolean 'or' Boolean {}

Boolean 'imp' Boolean {},
rae VISl pas3lesieHusl CYLIHOCTeN, eclM UX HEeCKOJbKO, UCIOJIb30-
BaHbI MyCThle KPYyIJble CKOOKM KOHCTPYKLMHU generalization, a mist
pasnesieHus TPeIJIOKEHUI BHYTPU OIpeENesieHUsT CYIIHOCTH —
nycTble UrypHsle cKOOKM KOHCTpyKUMU semantics. st mpuBe-
JIEHHOTO (hparMeHTa MOHSITUIHHON MOIeaM MOXeT ObITh 3aJaHa
CUTyalusl, HalpuMep, B BUie Tekcta '(not x or y) and z', siBiisitolie-
rocsl pelieHueM HEKOTOPOW MPUKJIAIHON 3amauyu, HarpuMep, Bbi-
YUCJIEHWEM 3HAUeHUsT OyJIEBOrO BBIPAXKEHUSI. ¢

I1o cBoeil cyTu npeaioxeHue sentence sBJsIETCs Ipea-
CTaBJIEHUEM IPABUJI TPAMMATUKU OIPEAEISIEMOrO SI3bIKa HA
METasA3bIKe KOHTEKCTHOM TEXHOJOTMU C TEM OTJIMYMEM, UTO
NI 3aJaHUs OCOOCHHOCTEN KOMITWIISIUMU TIPEAJIOKEHUS
HCTIONIB3YIOTCSI KOHCTpYKIIMKM compilation (ctpoka 19). Ux
pojb — yKa3aHWe KOMITWJISITOPY CUCTEMbl KOHTEKCTHOTO
MpOrpaMMMpPOBAaHUSI Ha JEUCTBUS, KOTOpPble HEOOXOIUMO
BBIMIOJIHUTL B TIPOLIECCE pACIO3HABAHUS TIPEAJIOXKEHUS B
TEeKCTe, HallpuMep, IIPOBEePKY 00Jiee CIIOKHBIX KOHTeKCTHBIX
YCJIOBUIi, YeM 3TO 3a/aeTCsl CPeJACTBAMM MeTasi3blka (KOH-
TEKCTHBIM YCJIOBUSIM TTOCBSIIIEH 1. 2.6). OnrcaHne CUCTEMBI
KOHTEKCTHOTO MPOrpaMMHUPOBaHUsSI BBIXOAUT 32 PAMKU Ha-
CTOSILIEN cTaThbU, M KOHCTPYKILIMsI compilation 6oJiee neranb-
HO HE paccMaTpuBaeTcs.

PaccMoTpuM Tenepbh CeMaHTUKY ONMUCAHUSI OTHOILIEHU
00001IeHnss u arperaiuu. OcTaBlIMeCs] HEPACKPBITBIMU
KOHCTPYKIIMM MeTas3blka U MX CeMaHTUKa OydyT ONMMCaHbI
TTO33Xe.

2.3. MonaTuiikbiil aHanu3

AbOcTparupoBaHue TOHSATUN TIPEACTaBIsIeT CO0OW oOc-
HOBHOW MEXaHU3M, C IIOMOUIBIO KOTOPOI'O YEJIOBEK MO3HAET
OKpYyXaloluit Mup. Abcmpaxkyus — 3TO BbIIAEICHUE CYIIE-
CTBEHHBIX IIPU3HAKOB U CBI3EW MOHATUI M UTHOPUPOBAHUE
HECYLIECTBEHHbIX. AOCTparupoBaHUE SIBJISIETCS OCHOBHBIM
METOANYECKUM MIPUEMOM TMOHITUMHOTO aHAIN3a U UCTIOJb-
3yeTcsl Ipy pa3paboTKe MOHATUHHON Moaenn. AGCTparupo-
BaHME TO3BOJISIET AEKOMITO3MPOBATh MPEAMETHYIO 00JIacTh
Ha 3HAYMMBIE CYIIHOCTM M IIOCTPOUTH €€ ITOHATUIHYIO
CTPYKTYDPY, aI€KBAaTHYIO PELIAEMbIM 3aJayaM.

Tonsmutinbiil anaau3 onipeaeuM Kak METOIUKY MOCTPO-
€HUS TOHSITUIMHOW CTPYKTYpbI, OCHOBaHHYIO Ha abcTparu-
POBaHUU MOHATUN U OCYLIECTBISIEMYIO [IyTEM CPABHEHUS U
COIMOCTaBJICHUs CYIIHOCTE! MpeaMEeTHON 00JIacTU C LIEIbIO0
BBISIBJIEHUSI UX OOLIMX TMPU3HAKOB, BBIACICHUS TIOHSTHUI,
00beIUHEHUST TIOHATUI Ha OCHOBE MX CXONCTBA WJIM TOAO-
Oust U T. TI.

ITpumep 4. [leTanu3upyeMm ornucaHue s3bika OyJIeBBIX BbIpaxe-
HU BBCACHUECM NOITOJTHUTCIBHBIX TIOHSITUI:

() Constant
'false’ {}
‘true’ {}
() Variable
"[A—Za-z][A—Za—z0-9]*" {}
() Logic
Variable {}
‘(" Boolean ') {}
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() Negation
'not' Constant {}
'not' Logic {}
() Conjunction
Negation 'and’ Negation {}
() Disjunction
Conjunction 'or' Conjunction {}
() Boolean
Disjunction 'imp' Disjunction {}

B paccmarpuBaemoM mnpumepe Constant obo3HavaeT MoOHsI-
THe “Jormyeckasi KoHcTaHTa”, Variable — moHsATHEe “TIpomo3u-
LIMOHHAs TIepeMeHHas1”, a Logic — moHsThe “Joruyeckoe 3Haue-
Hue”. OcTajbHble TOHSITUSI COOTBETCTBYIOT 0o0Jiee CIOXHBIM
MpeNCTaBlIeHUsIM, MPaBUJia BbIPAXEHUs KOTOPBIX AEKIapUpYIOT-
cs B mpuMepe: Negation o6o3HavaeT nmoHsTHE “oTpuiiaHue”, Con-
junction — moHsTHEe “KOHBIOHKIMS”, a Disjunction — mnoHsiTue
“IU3BIOHKLIUSA .

OueBuIHO, HauboJsee CIOXHBIM MOHATUEM siBJIsieTcsl Boolean,
o0o3Havamllee MoHATUE “OyneBo BbipaxkeHue”. Ilonstuss Con-
stant, Logic, Negation, Conjunction u Disjunction siBasitoTcst 4acT-
HBIMU ciyvasiMu Boolean. OnHako BbIpaXeHUE 3TUX YACTHBIX CITy-
YaeB OCYILECTBJSIETCS MO-pa3HOMY, YTO M 3aJaeTcsl B BUAE COOT-
BETCTBYIOIIUX MPEATOXKEHUIL. ¢

M3 npuMepa BUAHO, YTO UMEIOTCS Pa3IMYHbIE B3aUMO-
CBSI3U MOHSITUH, MOSIBASIOLIMECS B pe3yjibTaTe UX abcTparu-
poBaHus. MI3BeCTHBI clieayiolue OCHOBHbBIE TUITbI a0CTpaK-
uuu [15]: accoumaiusi, o600IIeHNe, TUTTM3ALIMSI U arpera-
uusi, TpudyeM (QyHIAMEHTaJIbHBIMU SIBJISIIOTCS  TOJBKO
0000111eHre 1 arperaiusi. AOCTpaKius TUMTM3ALUU SIBJSETCS
YACTHBIM cilydyaeM O0O0OIIeHHUs, a aOCTpaKUMs acCOLMALINU
9KBHUBaJIECHTHA aOCTpaKIIMU arperaiuu o crnocody Gopmu-
poBanug [16]. PaccmMoTpuM cpencTBa BeIpakeHuUst 000011e-
HUA U arperaluuuv B MOHATUMHOM MOIEIN, HE OCTAaHABJIUBASICh
Ha OCOOEHHOCTSIX BBIPAKEHMSI YACTHBIX TUIIOB aOCTPaKIIMU.

2.4. A6cTpakuua o6obwenna

0606uenue MOHITUN — 3TO (hopMa MOPOXKIESHUSI HOBOTO
TOHSITUSI HA OCHOBE OJIHOTO MJIU HECKOJIBKUX MTOAOOHBIX ITO-
HSTUI, KOrma IOpOXIaeMoe IOHSITUE COXpaHseT oOlue
MPU3HAKM MCXOAHBIX MOHATUN, HO UTHOPUPYET uUx Oojee
TOHKHUE pazinuuus. st 06001IeH s BO3MOXEH IPOTUBOIIO-
JIOXHBIA MPOLECC, KOTAA UCXOIHOE MTOHSTUE NETUTCS Ha HEe-
CKOJIbKO Oojiee y3kux. Takoit mpoiiecc Ha3bIBAETCS cneyl-
aauzayuel, WA 02pAHU4eHUeM TTIOHITUHA.

CnenoBareibHO, TIpU OOOOIICHUU MOAOOHBIC BUIOBBIC
IMOHATUS COOTHOCLTCS C POAOBBIM, a NIPU CHELMATU3ALUNA,
HA00OpPOT — POAOBBIC MOHATUS ACJSITCS Ha BUAOBBIE.

IIpumep 5. Bbipazum aOCTpakiiMio 00O0OIIEHUSI B TOHSITUM-
Hoii Monenu u3 [Ipumepa 4. B urore moayuyum:

() Constant

‘false’ {}

‘true’ {}
() Variable

"[A-Za—-z][A-Za—z0-9]*" {}
(Variable) Logic

Variable {}

‘(' Boolean )" {}
(Constant Logic) Negation

'not' Logic {}

'not' Constant {}
(Negation) Conjunction

Negation 'and' Negation {}
(Conjunction) Disjunction

Conjunction 'or' Conjunction {}
(Disjunction) Boolean

Disjunction 'imp' Disjunction {}

%

Bunno, uyto mis ommcanus moHsTus Negation HeoOxomuMo
noHsatre Logic m Constant, T. e. monsaTue Negation moyiyueHO B
pesyibpTarte 00o6meHus moHsTuil Logic m Constant. B cBoio oue-
penb, noHaTUs Logic u Constant ABISIIOTCSI KOHKPETU3ALMENH TMO-
uatus Negation. [TocienHee o3HauaeT, M000€ BhIpaXeHUE B TEKC-
Te TOHsTUI Logic nnu Constant gBisieTcsl U BbIpaXXEHUEM HEKOTO-
pOTO YacTHOTO ciry4asi oboOiatoiero mousatust Negation. ¢

MeTasi3bIK TOHSITUIHON MOMAENU I03BOJISIET BBIPAa3UTh
MPOU3BOJIbHBIE 00001IeHUs (cTpoKu 3 1 4). [1pu 5TOM MexX-
Ny TIOHATUSIMU YCTAaHABJIMBAETCS CBA3b TUMNA “€CTb MOI-
knacc”. Ecay moHSATHSI BUOOBOTO YPOBHS CBSI3aHBI OTHOIIIE-
HUEM O0O0OIIeHUST TOJILKO C OJAHUM TIOHSTHEM POAOBOTO
YPOBHSI, TO BO3HUKAET IPEBOBUIHASI CTPYKTYpa 0000IIIEHMSI.
B npoTMBHOM cllyyae MMeeM HEKOTOPYIO CETEBYIO CTPYKTYDY.
s yKazaHusl Ha OTCYTCTBUE O0OOIIEHUST Y HEKOTOPOTO TO-
HSITUSI UCIOJIB3YIOTCS IyCThie KPYIJIble CKOOKM (CTpoKa 4).
B sTOM ciydae moHsITHE cUMTAETCsl 000OIEHHBIM OT ITyCTO-
o WM YHMBEPCAJIbHOTO TOHSTUS empty, 0003HaYaeMoro
Kak '()'.

O0o001IeHre HECKOIBKO IMOX0XE Ha HacJaeHOBaHUE, WC-
MoJjib3yeMoe B OOBEKTHO OPMEHTUPOBAHHBIX sI3bIKaX, HO K
nocjiegHeMy He cBoautcs. [1pu BbISIBICHUU POIOBBIX MTOHSI-
TUI 000011IeHHE YKA3bIBAET HA €r0 BUIOBBIE COCTABJISIIOLIUE.
DTO MO3BOJISIET MPHU 3aJaHUU POJOBBIX MOHSITUN HE MOBTO-
pSITh ONMCAaHMS €ro BUIOOBBLIX peanu3aluii. B o0beKTHO
OpPMEHTHPOBAaHHBIX sI3bIKax 0a30BbIi (POMOBOIT) Kiacc pe-
aqu3yeT o0lKe CBOWCTBA U METOJNbl, KOTOPbIE PacIipoCT-
paHSIIOTCSI Ha BCe HaclieayeMble (BUIOBbIE) Kiacchl. OmHa-
KO 0a30BbIi KJlacc TepsieT MPU 3TOM 3HAHUE O CBOUX BU-
IOBBIX peanu3auusx. s pelneHUs: 3Tol HpoOaeMbl B
O0BEKTHO OPMEHTUPOBAHHBIX $SI3bIKaX ObLT BBEJAEH MeXa-
HU3M BUPTYaJbHBIX METOIOB.

2.5. AGcTpakuma arperauum

Aepeeayus TIOHSITUI UCTIONb3YETCS B TEX CJydasix, Korma
BHOBb NMOPOXKIAEMOE CJIOXHOE TMOHSITUE BKIIOYAET MCXOMI-
Hble TIOHSTHUS B KaueCTBe CBOMX COCTaBHBIX yacTeil. AGCT-
pakiiusl arperaliMy MO3BOJISIET BbIPa3UTh CEMAaHTUKY BHYT-
PEHHUX CBSI3€M, CYIIECTBYIOIINX MEXIY OTACIbHBIMU CYIIl-
HOCTSIMM TipenMeTHOil oOmactu. [lpm 3TOM CTpyKTypa
CJIOXKHOTO TOHSITUS PACKPBIBAETCS MYTEM €r0 PACUJICHEHUS
Ha COBOKYITHOCTb COCTaBIgIOIIMX ero nmoHsatuil. [Ipouecc
TIPOTUBOIMOJIOKHBIIM arperaiuu, Ha3bIBaeTCsl 0eKOMNO3ULUE.

Arperanus B NOHATUIMHON MOIEIU BbIpaXaeTcs Npeaio-
XKEeHUSIMU sentence, 3a1a0l[1e CBI3b arperupyeMbIX MOHS-
TUH C TIOHSITUEM-DPE3YJIBTATOM (CTPOKU 7 U &, CM. PUCYHOK).
KoHcTtpykiiust aggregation 1o3BosisieT BBIpa3uTh arperaiuio
OIHOTO TTOHATHUS WJIM KOTJa B Ka4eCTBE arperupyeMbIX MO-
HSTUM WCMOJB3YeTCS OJHAa WJIM HECKOJbKo JjekceM. [lo-
cJie[IHEe COOTBETCTBYET arperanuu 6e3 NpeaBapuTeIbHOTO
OODBSIBJIEHUS arperupyeMbiX MOHATUI MyTeM UX MPSMOTO
(HeIoCcpeICTBEHHOTO) BBEIpAaXXeHUS B TeKcTe. Takum oOpa-
30M, JIeKCeMa MOXET pacCMaTpUBAThCS KaK mepMUHAAbHOe
noxsmue, Merolee psiMoe (HEMOCPEICTBEHHOE) BhIpaXKe-
HUE B TEKCTE MPOTPaMMbl B BUIIE€ OJHON WJIM HECKOJIBKUX
TEPMUHAJBHBIX CTPOK.

IIpumep 6. IIposeMoOHCTpUpPYEM arperalyio MOHSTUI Ha MPU-
MEPE OMUCAHUSA KOMIIJICKCHBIX YHUCEII:

(Real) Complex

'( Real ', Real ")’ {}

Real '+' Real ‘" {}
rae Real — mnonsiTue HCflCTBHTCJ’[bHOFO qyucia. HDHBEHCHHHC
NPCIJIOKECHUA OIPECACIIAI0T ABa crocoba BBIPAXKCHUA KOMIIJICKC-
HBIX YHUCCJI KaK COCTOALIMX U3 IBYX Z[eﬁCTBHTeﬂbeIX, Harpumep
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'1,2) u "1 + 2i'. 3ametuM, yto moHsiTue Complex 06oOIIeHO OT
noHsTuss Real. DTo TO3BOJNSET KOMIUIEKCHBIE YHCIIA BBIPAaXaTb
neicTBUTeIbHBIMU. Hammpumep, TepM '2' B COOTBETCTBYIOIIEM KOH-
TEKCTE MOXET ObITh MHTEPIPETUPOBAH KaK KOMILIEKCHOE YHCIIO. ¢

AOCTpaKIIus arperaiuy Mmo3BoJjisieT KOHCTPYUPOBATh HO-
Bbl€ TIOHSTHUS HAa OCHOBE JIPYIUMX, paHee OIpeAeSICHHBIX,
NPpUYEM BBITIOJHATL TAaKO€ KOHCTPYMPOBAHUEC B KaXXKIOM
npeuioXeHun no-cpoemy. IlocnenHee oTanyaeT arperaiuio
B KOHTEKCTHOI TEXHOJIOTMU OT arperaliii B OObEKTHO OpU-
EHTUPOBAHHBIX SI3bIKaX, TN CIOXHBIA KJIACC KOHCTPYUPY-
eTCcd IIyTEM IMPOCTOr0 U €AUHCTBEHHOTO MEPEeUnCICHUs ar-
PETUPOBAHHBIX B HETO MOKJIACCOB.

Takum o0pa3zoMm, KOHCTPYKIMS essence (CTpoka J) Imo-
3BOJISIET paccMaTpuBaTh aOCTpaKIIMK arperaiu u ooo01e-
HUS B 0oJiee IIMPOKOM CMBICJIE, YEM 3TO ONPCACICHO U HUC-
MOJb30BAaHO B OOBEKTHO OpHCHTHpOBaHHOfI TEXHOJIOT'MHU
pOrpaMMUpPOBaHUA.

2.6. KontekctHble ycnosua

M3BecTHO, UTO KOHTEKCTHO-CBOOOHBIE TPAMMATHUKU HE
OTpaXkaloT CMHTAaKCHCa COBPEMEHHBIX SI3BIKOB MPOTpaMMU-
poBaHUs. DTO OOCTOSTEICTBO BHI3BAHO TEM, UTO 3THU SI3bIKU
He SIBJISIIOTCSI KOHTEKCTHO-CBOOOJHBIMU U HMEIOT OoJjiee
CJIOXHYI0 CHHTaKCUMYecKyto cTpykKtypy [17]. CuHTakcuue-
CKUe MpaBuia, KOTOPbIe HE OMUCHIBAIOTCSI KOHTEKCTHO-CBO-
OOTHBIMU TpaMMaTUKaMU, Ha3bIBAIOTCSI KOHMEKCMHbIMU YC-
A08UAMU.

ITpoBepKy KOHTEKCTHBIX YCJIOBMIl CBSI3BIBAIOT C CO31a-
HMEM U HCMOJb30BAaHUEM TEPMUHAJBHBIX MTOHSITUHN S3bIKa,
KOTOpPBIE UMEIOT PA3IMYHYIO0 CEMaHTHUKY. 3ajadya KOHTEKCT-
HOTO aHaJIM3a 3aKJIIYAeTCsl B YCTAHOBJIEHUU MPABUIbHOCTH
HCTOJIb30BaHUS TaKMX MOHATHH, a HauboJiee YacTo peliae-
Masl 3ala4ya COCTOMT B OMpENENIEHUU CYlleCTBOBaHUS Tep-
MUHAJIBHOTO TOHSITUSI U COOTBETCTBUS €T0 MCIOJb30BAHUS
OIIHOMY M3 BO3MOXHBIX JIJIS1 HETO KOHTEKCTOB.

KoHTekcTHBIC yCIIOBHS B METasI3bIKE 3a/1a0TCS IJISI UMEH
MOHATUI Nnotion, UMeH acrneKToB aspect U JiekceM lexeme.
Ha pucyHke MmecTta omnpeneneHHMs] KOHTEKCTHBIX YCIOBUIA
BBIJIEJICHBI KyPCUBOM.

OmnpeneneHrue MMEHU MOHSITUS notion Kak TePpMUHAIb-
HOTO TOHSITUSI MeTasI3biKa OCYLIECTBIISIETCS TTPU OMMCAHUU
cymHocTu (cTtpoka J3). Ilocie Takoro orpeneneHus MMeHa
TTOHATHUH Notion MOTYT MOSBISTHCS TIPY OMMMCAHUK 0000IIIe-
HUs B crMcKe notions (cTpoku 4 1 5) U B KauyecTBe item mpu
OIMKMCaAHUU TIpeIIoKeHUH (CTpoku § u 9).

HMMeHa acnieKToB aspect cyXar ISl 3aAaHust UMeH KOH-
cTpykuuit imperative (ctpoka /4), Ha3HaYeHHUE KOTOPBIX —
3aJaHUe TOM WJIM WHOW CEMAaHTUYECKOW WHTEpIpeTaluu
(dparmenTa Tekcra phrase (ctpoka /6) TIpu OIMMCAHUU UM-
nepaTuBoOB (CTpoka /4), TeKcTa KOMIUJIALUY (cTpoka 19) u
cutyanuii (ctpoka 20). bonee mogpo6HO MMMepaTUBLL U ac-
MeKThl OyIyT pacCMOTPEHBI B § 3.

Jlexcembl lexeme B MeTas3bIKe 3aJal0TCSI B BUIE TEPMOB
term u ma6;10HOB pattern (ctpoka /0). Kak Tepm, Tak u 11a6-
JIOH UCIIOJNB3YIOTCS JJIsSI 3alaHUsT TepMUHATbHBIX TTOHSITUI
string ompenensieMblx B Mojeau si3bika (ctpoku 11 u 12).
IMpuyem nocnenHue coxpaHsItOTCs He B TabIMiIe UASHTUDU -
KaTOpOB, KaK 3TO ObLIO ISl MOHSITUI M acMeKTOB, a Hemo-
CPEeICTBEHHO B CTPYKTYpPE OINMUCHIBAEMOTO TPEITOXKEHHUSI
sentence (cTpoku §u 9).

B 3akimioueHue 3aMeTUM, YTO UMEHA MOHSTHUI notion sIB-
JIAIOTCSl TEPMUHAIBHBIMU TOHSTUSIMU METasi3bika U OJHO-
BPEMEHHO HETEPMUHAIBbHBIMUM MOHSATHUSIMU OTIPEIEsISIEMOTO

a3bika. IMeHa acrekToB aspect, Kak 1 UMeHa MOHSATUH no-
tion, SBASIOTCS TEPMUHATBHBIMU TTOHSATUSIMU JJISI METAsI3bI-
Ka, HO B OTIPEIETIIEMOM SI3bIKE ACTIEKTHI MHTEPIIPETUPYIOTCS
Kak TepMMHaJbHbIe TOHSTUs. B cBOlO ouepenb, JeKceMbl
lexeme TIpEenCTaBISIIOTCSI TEPMUHAIBHBIMU TOHSITUIMU
string OMIpeneasieMOoro s3bIKa.

3. CPEACTBA ONMMCAHNA CEMAHTUKH

Ioxn cemanmuxoii 0O6GBLIYHO TTIOHUMAETCSI CMBICIIOBAsT WU
cojepxarejbHasi MHTEpIpeTalusl TeKCTa, B TO BpeMsl Kak
dopma npeAcTaBICHMS WM CTPYKTYypa TEKCTa 3aJat0TCs eTo
cuHTakcucoM [18]. B cBoto ouepenb, ceMaHTUKA SI3bIKOB OIl-
penensieTcsi COBOKYIMHOCTbIO TIPaBWJI U COTJIAllleHUi, ycTa-
HaBJIMBAaEMBbIX OINMKMCAHUEM sI3bIKa W TpeIHa3HAYEeHHBIX IS
BBISIBJICHUST CMBICJIa TEKCTOB Ha 3TOM SI3BIKE C LIEJTbIO UX MH-
TeprpeTaluy YeJIOBeKOM MJIM aBTomaTom [19].

ITo xapakTepy CeMaHTMKM MOXHO BBIACJIUTD ABA HAKJIO-
HEHUS: TOBEJIUTENIBHOE WIN UMHepamugHoe, TIPeICTaBIcH-
HOe omepaTopaMu (KOMaHAaMU, MPEANUCAaHUSIMUI), U U3bsI-
BUTEJIbHOE WJIU OekaapamueHoe, TIPENCTaBJIEHHOE TOJIbKO
onucaHusiMU. B omHMX sI3bIKax, Ha3blBa€MbIX MUMITEPATUB-
HBIMM, TIpeoOjagaeT omucaHue IEUCTBUIA, T. €. Ipollecca,
no3BoJisioniero moiayduth pesynbTaT (a3blku FORTRAN,
ALGOL, PASCAL, C, ADA u np.). Apyrue sI36IKHA, Ha3bI-
BaeMble JeKJapaTUBHBIMU, TPEAIONaraloT He MOCTPOEHUE
(BBIYMCIIEHUE) pe3yibTaTa, a oINucaHue (IeKJIapaluio)
CBOICTB pelleHHUsI; Ha OCHOBE 3TMX NAHHBIX CUCTeMa Mpo-
IrpaMMUPOBaHUSI caMa CTPOUT HEKOTOPYIO MOCJIeN0BaTeb-
HOCTb JACUCTBUI, HEOOXOMUMYIO IJISI TIOJYYeHUs pe3ybTaTa
(s3piku PROLOG, LISP, u ap.).

3.1. UmnepatuBbI

CeMaHTHUKY TIpeUIOXKEHUN TTOHITUITHON Momeln OyaeM
3aJ1aBaTh B BUIIE TEKCTa, KOTOPBIA IMOCTPOEH IO IpaBujiaM
OIpPENEIIEMOr0o A3bIKa U ABJIAETCSA OIMCAHUEM DELIeHUS
HEKOTOPOU 3aJauu B acIleKTe pa3IuYHbIX MPOOJIEMHBIX CU-
Tyauuii. JIyist 3TOoro kaxuoe npeajoxeHue sentence n10mMoJ-
HUM OIMCAaHUEM Er0 CEMAaHTUKU Semantics, KOTOpYIO BbIpa-
3UM KaK COBOKYITHOCTb UMnepamugog imperative (ctpoku 7
u 13). UMmriepaTtuB 3af1aeT ceManmu4eckKyro UHmMepnpemauiro
MOHATUSA, PEAU3yEMYIO OCJIE KOMIWIALMU NPEIOXKEHU
B BUE HEKOTOPOW IOCJIEeI0BATEIbHOCTU I€MUCTBUIA, KOTOPYIO
CUCTEMA MTPOrPAMMUPOBAHUS BBITOJHSIET BCSIKUIA pa3, Korna
MIOHSATHE BBIPAXACTCS STUM IIpeuiokeHneM (cTpoka 14).

IIpamep 7. dns momenu u3 [lpuMepa 5 3amagum mMIepaTH-
Bbl, OPUEHTUPOBAHHBIC HA BBIYKMCICHUE OYJIEBBIX BbIPAXKEHMIA.
J1711 IpOCTOTHl MOHMMAHUS MPUMepa UMIIEPATUBBI ONPENeIUM B
BUIE MOCJEIOBATEIHOCTU aCCEMOJIEPHBIX KOMaHA AOCTaTOYHO
pacIrpocTpaHeHHOU anmapaTHoOl MmIaTdopMbl Ha 0a3e MpoLecco-
pa Intel [20].

() Variable
"[A—Za-z][A—Za—z0-9]*" { ... }
() Constant
‘false' { mov eax, 0; push eax }
'true' { mov eax, —1; push eax }
(Variable) Logic
Variable { pop ebx; mov eax, [ebx]; push eax }
Integer { pop eax; cmp eax, 0; je label; mov eax, —1; label:
push eax }
'(" Boolean ') {}
(Constant Logic) Negation
'not' Logic { pop eax; not eax; push eax }
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(Negation) Conjunction
Negation 'and' Negation { pop eax; pop edx; and eax, edx;
push eax }

(Conjunction) Disjunction
Conjunction 'or' Conjunction { pop eax; pop edx; or eax, edx;
push eax }

(Disjunction) Boolean
Disjunction 'imp' Disjunction {}

B mpumepe mist moctyma K IaHHBIM M OpPTaHM3allMM WX Bpe-
MEHHOTO XpaHEHMs MCTIOJb30BaH almapaTHbI CTeK, a JUIsl Xpa-
HEHUSI TIEPEMEHHBIX — MaMsTh MPOM3BOJIBHOIO JOCTyMa C JIM-
HeliHOIl opraHu3auueit. B mpemnoxenun "[A-Za—z][A-Za—z0-9]*"
TEKCT UMIIepaTuBa (HE TMOKa3aH) OMMUCHIBACT CO3MaHUE TIEPEeMEH-
HOW, MyTeM BKJIIOYEHUS] UMEHU TIEPEMEHHOU B TAOJIWIly WIEHTU-
(ukaTopoB W BbIIENCHUS IS €€ XpaHEHUsSI MaMsIThU TpebyeMoro
obbema.

Jlornyeckue KoHcTaHTHI ‘false' u 'true' peanu3oBaHbl KakK 3aHe-
CEeHME HYJISl U MUHYC €IMHMIIBl Ha BEPIIMHY CTeKa, AJISI Yero uc-
MOJIb30BaHbl KOMAH/bl 3arpy3KM B PErHCTP KOHCTAHThl U 3alucH
peructpa B CTeK.

IMepeMeHHas1 ompeneneHa aapecoM STYEHKHU TaMsTH, B KOTO-
poil XpaHUTCS ee TeKyllee 3HaueHue. ISl ToNydeHUs] 3HAYCHUS
JIOTUYECKON TepeMeHHol Variable ee agpec u3BieKkaeTcsl U3 CTe-
Ka, CONEepXMMOE ampecyeMoil sueiK! TepechliaeTcs B PETUcTp,
KOTOPBIN 3aT€M COXPaHSETCS B CTEKE.

Jlnsg mpeoOpa3oBaHuUs 1I€JOro yucia B OyJIeBO 3HAYEHHUE HC-
nosib30BaHO mpemoxeHue () Logic Integer. Ecniu uncino Ha Bep-
LIMHE CTeKa HEe PaBHO HYJIO, TO B PETUCTP 3aMUCHIBAETCSI MUHYC
eIMHN1LA, B IPOTUBHOM CJIydyae TaM yXe UMeeTcsl TpebyeMoe 3Ha-
yeHMe. Pe3ynbrar npeoOpa3oBaHus COXpaHsSIeTCsl B CTEKe.

B cBoto ouepens, npemnoxenue '(' Boolean')' He Hyxmaercs B
MMIIepaTuBe, TaK KaK €ro poJib 3aKJTI0YaeTCs B 3aJaHUU TIPABUI
pazbopa W mTpuopuTeTa OyJieBa BBIPAXECHUs, 3aKIIOYEHHOTO B
Kpymible cKoOku. [Ipy m3MeHeHUU pelliaeMoil 3agadyd BO3MOXKHO
TIOSIBJICHNE WMIIEPAaTUBOB W y 3TOTO MpemioxeHus. Peanmzanms
OCTaJIbHBIX TPEIOKEHNI He BBI3BIBAET TPyJa U TOHSTHA U3 TeKC-
Ta TIprMepa.

B KOHTEKCTHOU TE€XHOJOIMHU HMMIIEpaTUBBI MOTYT Ipe-
CTaBJIATBHCA KaK B BUIE IMOCIEN0BATEIbLHOCTH KOMaH LIeJie-
BOIl IIaTOPMBI, TaK U MPOrpaMMOIl Ha HEKOTOPOM lieJie-
BOM $I3bIKe mporpammupoBaHusa. CucTreMa KOHTEKCTHOIO
MPOrpaMMUPOBAHMA BBITIOJTHAET TPAHCIALUIO TEKCTA UMIIE-
patuMBa B KOJ 1IeJieBOi TaTdOpPMbl HEMTOCPEACTBEHHO WU
OpPraHU3YyeT TaKyI0 TPAHCISALUIO ITyTEM BBI30BA COOTBETCT-
BYIOIIIMX CPENCTB LIEJIEBOM CHUCTEMBI IIPOTPAMMUPOBAHUS.
[IpuyemM B paMKax OJHOIO MMIIepaTHBa TPeOYyeTCs TOJbKO
OIVH TUII BBI30Ba: 10O BHI3OB accembOiepa LieJIeBOi IIaT-
¢GOpMEI, KOTOPBIII MOXET OBITh KaK BHEIITHUM, TaK W BHYT-
PEHHUM I10 OTHOLLIEHUIO K CUCTEME KOHTEKCTHOIO Iporpam-
MUPOBaHUs, JMOO BBHIZOB KOMIMWJISITOpPA LENEBOM CHCTEMbI
MPOrpaMMUPOBaHUS, KOTOPBIA, KakK IpPaBUJIO, SBISIETCS
BHelIHUM. Ilo cBoeli cyTu MMIIepaTUBBI IPEACTABISIIOT CO-
00l edunuybl 8613064 LIEJIEBOTO SI3bIKa, B TO BpeMsI KaK IIpe-
JIOXKEHNE — ONMMCAaHUE CUHTAKCUCA TAKUX BBI3OBOB.

3.2. AcnekTbl

[ToHsITHO, YTO MOHSTUIHASI CTPYKTypa MPeAMETHOI 00-
JIaCTH, TIpeJCTaBleHHas B JAeKJIapaTUBHOM OIMUCAHUU, MO-
KeT OBITh O0IIEl 11 HeCKOJbKUX 3amad. OQHaKO pelleHue
TaKuX 3a71a4 MOXeT IMpecieoBaTh pa3IuyHbIe 1IeJ1, B TOM
yuciae W B3auMOUCKIIoUaromme. s oTpakeHusT 3TON CH-
TyallUM B KOHTEKCTHOM TEXHOJIOTMM MPENyCMOTPEeHa BO3-
MOXHOCTb 33JJaHUSI ISl OJJHOTO MPEJIOKEHUsT HECKOIbKUX
MMIepaTuBOB imperative (ctpoka [13) s oTyinuus ogHOTO
MMIIepaTBa OT APYroro OHU UMEHYIOTCS U 3a[al0TCs1 B BUIE
aspect {...}, rae aspect — uMs onpeneasIeMoro UMIepaT1saa,

%

KOTOPBIM COOTBETCTBYET UMEHOBAHHOM CEMAaHTUYECKON UH-
TepIpeTalliy IOHSITUS WIN ero acnekmy (cTpoka 14).
IIpumep 8. PaccMOTpUM HMHTEpIIpeTalMIO BBIYUCICHUST Oyiie-

BbIX BBIPDXEHUM, CBA3AHHYIO C JPYTUM KOAMPOBAHUEM OYJIEBBIX
3HaueHuil. B [lpumepe 7 joruyeckuit HOJIb KonupoBaics apud-
METUUYECKUM HyJIeM, a JIOTMYecKasl elMHMLIA MUHYC eIVMHULEH.
OnpeznenM HOBYIO CEMaHTUUECKYI0 MHTEPIPETaluio MOJEIU WU
ee acrekT ¢ MMeHeM bit, Koraa joruyeckasi eAMHULA KOAUPYETCs
apudmMeTnuecKoil eaMHUIICH.
() Variable

"[A-Za-z][A-Za—z0-91*" { ... }
() Constant

‘false' { ... }

'true’ { ... } bit { mov eax, 1; push eax }
(Variable) Logic

Variable { ... }

Integer { ... } bit { pop eax; and eax, 1; push eax }

‘(" Boolean ")' {}
(Constant Logic) Negation

'not' Constant { ... }

'not' Logic { ... }
(Negation) Conjunction

Negation 'and' Negation { ... }
(Conjunction) Disjunction

Conjunction 'or' Conjunction { ... }
(Disjunction) Boolean

Disjunction 'imp' Disjunction { ... } ¢

ITpu ncnosbp30BaHUKM UMEHOBAHHBIX UMIIEPATUBOB, OII-

pEOENSIEMBIX COLAEPXKATEIBHOM MTOCTAHOBKOM 3a1ayu, CUTY-
allMOHHOE OINMCAaHUE HEOOXOOUMO AOMOJHUTH YKa3aHUEM
Ha OJHY U3 BO3MOXHBIX €r0 CEMAaHTUYECKUX MHTEPIIPETA-
uuii. B urore, cuTyalmoHHass 4yacTb MOMAEIM MOXET CTaTh
HE3aBUCUMOM OT COAEPXKATEJIBbHOW WHTEPIPETALMUA KOHK-
pETHOM NMPUKIAAHOW 3alauyM U 3alaBaTh HEKOTOpOE oOllee
pelleHue Ui LeJIoro Kjacca 3a1ad.

3.3. CemanTn4eckaa 3aMKHYTOCTb

Jlnsa obecrneyeHUs] MOJTHOTHI U LIEJIOCTHOCTU MOHSTUI-
HOI MOJIEJTM BO BCEX €€ YacTAX (CUTYyallMsl, CEMaHTHKa, KOM-
MWIAIUS) 1eJiecoo0pa3Ho TpeGoBaTh MPUMEHEHMS IeKiIa-
PUPYEMBIX SI3BIKOBBIX KOHCTPYKIIMI HE TOJBKO IIJIsSI OIuca-
HUS CUTyallMOHHOI yactu (text B ctpoke 20), HO U IS
3alaHUsl CEMaHTUKU TpemioxeHuil (text B ctpoke 14), a
TakKXe JJIsg ONKMCaHU Mpollecca KoMnuaguuu (text B ctpo-
ke 19). Tem cambiM OyneT peaqu3oBaHa CEMaHTUYECKas
3aMKHYTOCTb OTIMCAHUS, YTO TTO3BOJUT UCIOJB30BaTh IS
00pabOTKY 3THUX ONMMCAHUI OIHU U T€ XK€ CPelCTBa.

[anee OymeM paccMaTpuBaThb MMIIEPATUBBI KaK TEKCT
text, cocTosiuii u3 pas phrase (cTpoka 15), TOCTPOCHHBII
10 MpaBWJIaM, 3aaBacMbIM B JAekiapaiuu (crpoka 16). Oue-
BMIIHO, JUTS IPUBSI3KM MOJIENN K 1LIeJIeBO Tuiatopme Heoo-
XOIMMO HEKOTOPOE MHOXECTBO MPEITOXKECHUI peaTn3oBaTh
HU3KOYPOBHEBBIMU CPEIICTBAMU WJIM Ha 1ICJIEBOM SI3bIKE.

IIpumep 9. Ananus [Ipumepa 7 mokas3bIBaeT, YTO BCE MPEIIO-
KE€HHUsA, KpOME€ IIOCICOAHEro, pe€alu30BaHbl HU3KOYPOBHEBBIMU
cpeactBaMu. [lpuyemM BTHX MNPEIOKEHUI YXKe MOCTAaTOYHO s
OoNnpeacacHuss CEMaHTUKMU IOCJICOAHETO MNPEAIOXKCHUA CPEACTBaAMU
caMoit MOIECIN. ,HJ'[H onepauyu HMMIUIMKAaIMU — CIPaBEAJIMBO

TOXIECTBO a@ —> b = a v b. OTciona moJydaeMm:
(Disjunction) Boolean
Disjunction 'imp' Disjunction { not %1 or %2 },

rae %1 — WHTepIpeTupyeTcsl Kak OINEpaHN, COOTBETCTBYIOIIMI
MepBOMY TMOHATUIO TpeIIoXeHus1 (mepBoe BxoxaeHue Disjunc-
tion), %2 — BTOpOMY. ¢

W3 paccMOTpeHHOTro nmpuMepa CiaeayeT, YTO CeMaHTUuye-
CKM 3aMKHYTO€ MMIIEpaTUBHOE OIIMCAaHWE IOJKHO OBITh
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MpeNCTaBIeHO TEKCTOM, ITOCTPOSHHBIM IO MpaBUIaM, OIpe-
NIeJIeHHBIM B JeKJIapaTMBHOM yacTh. bonee Toro, cemaHTH-
YyecKas MHTepIIpeTalns 3TOro TeKCTa J0JKHA COOTBETCTBO-
BaTh (MPSIMO UJIM KOCBEHHO) TMOHATUIO-pe3yabraty. [Ipsi-
MO€ COOTBETCTBME O3HayaeT, YTO TEKCT MMIIepaTUBHOI
YaCTH BbIpaXkaeT MOHSITHEe-Pe3ybTaT HEMOCPeICTBEHHO, a
KOCBEHHOE — 4YTO MOHSTHUE, BHIPAXXEHHOE TEKCTOM MMIIe-
paTUBHOIO OMMCAHMSI, MOXET OBITH IIPe0OpPa30BaHO B MO-
HSTHE-pe3yJabTaT Ha OCHOBE CBsI3eil 0000IICHNS UIU arpe-
Tauuu.

B cBow ouepenb, TekcT kommuiasuuu (ctpoka 19) u
TEKCT CUTYalIMOHHOM yacTu (cTpoKa 20)) HUKAKOTO MOHSATUS
HE BBIPAXAIOT U, KaK CJEICTBUE ITOr0, UX Pe3yjabTaT A0J-
JKE€H COOTBETCTBOBATb OTCYTCTBYIOLLEMY MOHSTHIO empty,
0003HaUYaeMOMY ITYCTHIMU KPYIJIBIMM CKOOKaMU (CTpoka 4).

Mpumepbl ONUCAHNA CEMAHTHKM

Ha maHHBIT MOMEHT He CYIIeCTBYeT YHMBEpPCAJIbHOTO,
ob1enpuHATOro Metona onucanus cemanTuku [10]. Ilepe-
yucIMM HauboJjiee pacrpocTpaHeHHble MeTonbl. JleHoTa-
LIMOHHBI METOJ OCHOBBIBAETCSI HA (DYHKIIMOHATBHBIX BbI-
YHCJIEHUSIX, B KOTOPBIX BCTPOEHHBIE OIepalvu sI3bIKa OTO-
OpaxalTcs B OJHO3HAYHblE MaTeMaTUYEeCKUE OOBEKTHI,
KOTOpPBIE 3aTeM TPUMEHSIOTCS IS ONMMUCAHUs CEeMaHTUKU
SI3BIKOBBIX KOHCTPYKIIUIA. AKCMOMATUYECKUI MeTOH 6a3u-
pyeTcst Ha MCUMCIICHUM TIPEIUKATOB, TIEe pe3yJbTaT BbIUKMC-
JIEHUS OTMKMCHIBAETCSI Yepe3 B3aMMOCBSI3b MEPEMEHHBIX 10 U
rocjie NMPUMEHEHUsI KOHCTPYKUMHI s3blka. M, HakoHel, B
ONepaIlIMOHHOM METOIe OIepalliy sSI3bIKa ONMCHIBAIOTCS Ye-
pe3 KOMaHIIbl HEKOTOPO# abCTPaKTHOM MallHBI.

M3BeCTHO HECKOJIBKO IOAXOM0B [T 3adaHusI CeMaHTH-
KU SI3bIKOB, OIUCHIBAEMBIX KOHTEKCTHO-CBOOOIHBIMU IPaM-
MaTtukamMu: W-rpaMMaTHKK, BEHCKUU METas3bIK, aKCHO-
MaTHYEeCKUN U AEHOTAIMOHHBIA METOIbI, CMHTAKCUYEeCKHU
yIpaBisieMble CXeMBI, aTpUOYTHBIE TPAHCIUPYIOILIUE TpaM-
MaTtuku [21].

Tak Kak B paMKaxX KOHTEKCTHON TEXHOJIOTUM 3asiBJICH
HEKOTOPbIIf YHUBEPCATbHBI METOJ /ISl ONMCAHUSI CEMaH-
TUKMU SI3IKOB ITPOrpaMMUPOBAHUSI, MOKAXKEM Ha MpUMepax
peaqusauuio ABYX Haubosiee pacrpOCTpaHEHHBIX IMOAXO0-
JIOB: CMHTaKCUYECKU YIPABJIAEMBIX CXeM M aTpUOYTHBIX
rpaMMaTuK.

CHHTaKCUYEeCKU YIIpaBisieMble CXeMbl [22] u aTpulyT-
Hble TpamMMaTuku [19] MO3BONSIIOT 3aaBaThb COOTBETCTBUS
MEXIy TeKCTaMU BXOIHOTO U BBIXOIHOTO SI3BIKOB, Ha3bIBac-
Mble nepeeodom. Takue COOTBETCTBUSI OTPAXKAIOT CTPYKTYp-
HblE WJIM CUHTAKCUYECKKE CBOMCTBA BXOOHBIX M BBIXOMHBIX
TEKCTOB.

IIpumep 10. PaccmoTpuM mpuMep peaiu3allMi B paMKaX KOH-
TEKCTHOW TEXHOJOTMM CUHTAaKCUYECKU YIPABISEMOro MepeBona
Ha mnpuMmepe dopManbHoro aud@epeHUMpPOBaHUS BbIpaXKEHUN,
BKJIIOYAIOLLKX B CeOsl LIEJOYUCIEHHbIE KOHCTAHTHI, IEPEMEHHYIO X,
(yHKUIMHU sin ¥ cos, a TaKXKe aJredpanyecKue oneparuu: u3MeHe-
HME 3HaKa —, CJIOXEHUE +, BBIMUTAHUE — U YMHOXEHHE .

CBsKEM € KaXJIbIM TIPEIJIOKEHUEM MOJENU [1Ba TIepeBoja,
(opMupyemMble HEMMEHOBAHHBIX WMIIEPATUBOM U MMEHOBAaHHBIM
nmrnepatuBoM dif. HenMeHOBaHHBIN MMIIEpaTUB yKa3bIBaeT Ha TO,
YTO BhIpaxkeHUe He muddepeHmpyeTcs, a UMEHOBAHHBIN UMIIe-
patuB dif — 4TO BBIpakeHUWe HeoOXxommmo TpoanddepeHIpo-
BaTh. (PopMayibHasi MPOM3BOMHAST HEKOTOPOM CTPOKM S — 3TO
dif{s}, rme dif{...} 3amaeT WM ceMaHTMYECKOW WHTEpHpeTalunA
TekcTa B GurypHbix ckobkax. [Ipoliecc mepeBoma omnwuiieM clie-
Nywllel nekjapamnueit:

(String) Expression
” [0_9]+ ”
{#1}dif {0}

X
{'x'}dif {"1"}
‘(" Expression ')’
{'(&%1&")}dif {'( &dif {%1}&")'}
'sin' ‘(" Expression ')’
{'sin(' & %1 &")'} dif {'cos(' & %1 & )*(' & dif { %1} &)}
‘cos' (' Expression ')’
{'cos(' & %1 &")' } dif { —sin(' & %1 & )*(' & dif { %1} &")'}
‘~" Expression
{— & %1}dif {'—' &dif { %1}}
Expression "' Expression
{%1&™ & %2} dif {'(' & %1 & "™ &dif { %2} &'+ & dif {
%1}&"™ & %2&")}
Expression "+ | =" Expression
{%1 &#1 & %2 } dif {'( &dif { %1} &#1 &dif { %2} &")'},
rae & — omepaiusi KOHKaTeHaIlMy CTPOK (OTpeesieHa TIpyu omuca-
HuM String, B IpuMepe He TMOKa3aHO), #N — 3ape3epBUPOBAHHBI I
CUMBOJI CMHTaKCMYECKOTO aHaju3aTopa, BO3BpAUIAIOIINN CT pO-
KY, COMNOCTABJICHHYI0 TEPMUHATBHOMY IIA0JIOHY TPEITOXEHUs C
HOMEpPOM N, a %m — CHMBOJI, BO3BpAIAIOIINI CTPOKY, COOTB E€TCT-
BYIOIIYIO CYIITHOCTU, 0003HAUYEHHOW TTOHSATUEM C HOMEPOM M.

Tekcr curyaumnonHoii yactu 'dif{sin(5*cos(x))—x*x}', BKIII04awo-
wuil B cebsl BIpakeHue, KoTopoe Heobxonumo npoauddepeHun-
poBaTh, OyleT TepeBelieH U TPENCTaBIeH B BUE CIEAYIOIIETO pe-
3yJIbTaTa

'(cos(5*cos(x))*(5*—sin(x)*(1)+0*cos(x)*(1))—(x*1+1*x)".
B cinyyae HEOOXOAMMOCTH, MOXHO OMNpPENeUTh UMEHOBAHHbBIN
UMIIepaTUB €equ, KOTOPBIi BBIMTOJHUT OYEBUIHBIE TOXIECT-
BEHHbIE MTPeoOpa3oBaHUs BbIpaKeHUM, MOJTydyaeMbIX rocie aud-
depeHUMpoOBaHMs, HampuUMep, IyTeM 3aJaHus CUTyalU U
‘equ{dif{sin(5*cos(x))—x*x}}". ¢

Peanuzanusa mepeBoma aTpuOYTHBIMU TIpamMMaTUKaMU
COIpsSIKEHA CO 3HAYUTEJBHBIMU TPYAHOCTSAMU OIMMCAHUSI
KOHTEKCTHO-3aBUCUMbBIX YCJIOBUM WMJIM CMbBICJIA KOHCTPYK-
LM SI3BIKOB IIPOrPaMMMPOBAHUS. DTU TPYAHOCTU CBSI3aHBI
KakK ¢ camMuM (popMaan3MoM, TaK U C HEKOTOPBIMU TEXHO-
JgornyeckuMu IipobiaemMamu [23]. K TpyogHOCTSIM IIepBOTO
pola MOXHO OTHECTU HEYIOPSIOYEHHOCTh Mpoliecca Bbl-
YHCJIEHUSI BBIXOAHBIX aTpUOyTOB MpU XKECTKOU yHopsiao-
YCHHOCTU CHUHTAKCHMYECCKOIo aHa/im3a BXOJHOI'O TEKCTa.
DTO HECOOTBETCTBME TpPeOyeT MCKYCCTBEHHBIX MPUEMOB
TS X covyeTaHusl. TexXHOJIOTMYeCKUue TPYAHOCTHU OIMpene-
JISIIOTCS] HU3KOU 3(P(EeKTUBHOCTHIO TPAHCSITOPOB, CrEHEPH -
POBAHHBIX C TTOMOILbIO aTPUOYTHBIX CUCTEM, UTO CBSI3aHO C
OOJIBILIMM PACXOJOM TIAMSITH W HAJIMUYUEM HCKYCCTBEHHBIX
MIPUEMOB UTEPALIMOHHOTO BHIYMCICHUS aTpUOYTOB.

IIpumep 11. PaccMoTpuM MpuMep peanus3alv B KOHTEKCTHOM
TEXHOJIOTUM TPAHC/ISIIUA TEKCTOBOTO TIPEICTaBICHUSI YHUCIA B
¢dopmaTe ¢ (PUKCUPOBAHHOMN 3aIATOM B €ro ABOMYHBINA 3KBUBaA-
snieHT. CeMaHTUMKA TaKOM 3alauyd TPaJAMLIMOHHO OIUCBIBAETCS ar-
pUOYTHOI rpaMMaTUKOM.

Jlns BeIpaxkeHUs ynciia ¢ pUKCUpoBaHHOM 3amsiToil Fixed BBe-
JIeM J1Ba JOTIOJTHUTENbHBIX MOHATHUS: Integer (uienast yacteh) u Frac-
tion (gpobHast yactb). [loHsiTuIO Integer mpunuiem atpubyTt Int,
paBHBII 3HAUEHUIO 1IeJI0N YacTu 4yucia, a noHsituio Fraction — at-
pubyT Frac, paBHBII IpOOHOM YacTh. ATPUOYTHI COITOCTABUM O0b-
eKTaM-pe3yJbTaTaM MpeIOXEeHUH, BbIpaXalllUM COOTBETCTBYIO-
LIMe TOHSITUS:

(Arithmetic) Integer

"[0-9]" {#1}

"[0-9]" Integer { %1 * 10 + #1}
(Arithmetic) Fraction

"[0-9]" {#1}

Fraction "[0-9]" { #1 + %1/10}
(Integer) Fixed
Integer '." Fraction { %1 + %2/ 10},

10
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TA€ UCIIOJb30BAHO HE OMNPCACIICHHOC B ITPUMEPE ITOHATUC Arithme-
tic. [lpn mexnapaunu Arithmetic, o4eBUAHO, NOKHBI OBITH OIpe-
neneHbl apuMeTUUecKre orepalyy, KOTOpble MCIIOJIb30BaHbl B
nMmIi€paruBax.

[To TepMHuHONOTMM aTpUOYTHBIX TpaMMaTUK aTpuOyT Int siBsI-
eTcsl CUHTeTMYeCKUM, B TO BpeMsl Kak aTpuOyT Frac — Haciemye-
MbIM. B omimume ot anI/IGYTHLIX IrpaMMaTuMK, HE€ HMMCIOLINX
CpPEeACTB 3aJaHus TOpsIKa BBIYMCICHHUSI aTpUOYyTOB, MOC/EI0Ba-
TEJIbHOCTh BBIYUCJIEHUSI OOBEKTOB B IIpUMEPE OIIPECACI€HAa BbIpa-
SUTCJIbHBIMU CPEACTBAMU camMoi MOICIN. HJ'[H TpaBUJIBHOI'O BbI-
YUCJIEHUS CUHTE3UpyeMoro aTpubyTa moHsiTue Integer ompenene-
HO KakK IIoJJIEXKalic€ rpaMMaTud4cCKoOMy pa360py CJIEBa HaImpaBoO.
B cBolo oyepeab, 1Jisd BBIYMMCIICHUS HACI€ayeMOro anI/I6yTa TIOHSsI-
e Fraction moaBepraercst pa3doopy clipaBa HajeBoO. ¢

3aMeTHUM, UYTO B MOHSITUMNHON MOAEIN C KaXKIbIM IOHSI-
THEM U3HAYaJbHO aCCOLIMUPYETCS aTPUOYT, COOTBETCTBYIO-
il 0003HaYaeMoOMy 00beKTy-pe3yabTaty. [Ipu HeoOxomm-
MOCTH, 3T OOBEKTHI MOXHO OITMCAaTh KaK COCTaBHBIEC, T. €.
cofepxallue TpedyeMoe Ynciao aTpuOyTOB.

3AKNHYEHUE

TpynHOCTH, CBSA3aHHBIC C CO3TaHUEM M COTIPOBOXICHM-
€M COBPEMEHHbBIX MH(MOPMALIMOHHBIX CUCTEM, B 3HAUUTENb-
HO1 Mepe OOBSICHSIIOTCSI CEMaHTUYECKUM Pa3pbhlBOM, BO3HU-
KalolMM MEXIY COJepXaTeJIbHbIMM TPEeICTaBICHUSIMU O
MpeaMETHOM 00J1acT U pellaeMbIMM 3aladaMM U CpeiCcTBa-
MU SI3bIKOB MTPOTPAaMMUPOBAHMUS, CIIYKAIIUMM JJIST PEIIeHUS
3TUX 3amad. st cokpallleHus CeMaHTUYeCKOTO pa3pbiBa
npeajaraeTcsl IPUMEHEHUE KOHTEKCTHOM TEeXHOJIOTUM
MpOrpaMMUPOBaHUsI, OCHOBAHHOM Ha MOHSITUIHOM aHasu-
3¢ IpeaIMETHOM 00JIaCTM M KOHTEKCTHOI MHTEpIIpeTalluu
JIEKCEM.

B KOHTEKCTHOI TEXHOJOIMU MOHATUNHBINA aHATU3 UC-
MOJIb3YETCS [IJI1  BBISIBJIEHUS] TIOHSITUMHOW CTPYKTYpPhI
MIpeAMETHOM 00JIaCTH, OTpakaeMoii B TIOHSATHUSX CO3/IaBae-
MOTO CHelIMaJIU3UPOBAHHOTIO sI3biKa. KOHTeKCTHasI MHTep-
MpeTainus, B CBOIO o4epeb, TTO3BOJISIET €CTECTBEHHBIM 00-
pa3oM peanr30BaThb KOHTEKCTHbIE YCJIOBUS ISl CIelu-
aJTU3MPOBAHHOTO SI3bIKA M YJAYUYIIUTh €r0 BbIpa3UTEIbHBIC
BO3MOXHOCTH.

ITpu ucronb30BaHUY CITELIMATM3UPOBAHHOTIO SI3bIKA, CO-
3/1aBa€MOTO 10 KOHTEKCTHOM TEXHOJOTMU, OXKUIAETCS MOy~
yeHue OoJjiee MPOCTHIX U HAIECXKHBIX Tporpamm. st oneHKU
peaIbHBIX YJIYYIIEeHUI W OIpeneaeHus MpearnoYTUTebHbX
obJylacteil TIpUMEHEHUS 11eJ1eCO00pa3Hbl IKCIIEPUMEHTAb-
HbIE UCCIIeOBaHMUSI.

B 3akitoueHMe ykaxkeM Ha HEKOTOpPbIe MyOJIUKALIUU, T1e
MPYBEIEHbI HE BOIIEIIINE B HACTOSIIIYIO CTAThIO OMUCAHUS
0COOCHHOCTE KOHTEKCTHOI TEXHOJOTMU ITPpOrpaMMUpOBa-
Hus. Tak, B mokinane [24] omucaH BBIYMCIMTENIbHBIA MeXa-
HU3M KOHTEKCTHOI TEXHOJIOTMU U PACCMOTPEH MpUMep Oosiee
CIIOXXHOM TpeaMeTHO# obiactu. B cratbe [25] comepxutcs
ONYCcaHue NMPUHIMIOB KOHTEKCTHOTO MPOrpaMMUPOBaHUSI C
WX TIPUBSI3KOM K BRIYMCIUTENbHOM Moaenu. PaboTa [26] mo-
CBSIIIIEHA BOIIPOCAM CO3/IaHUsI, XpPAaHEHUS U UCTIOJb30BaHUS
3HAHWI, TPEICTABICHHBIX B BUIE OTKOMITUIMPOBAHHBIX ITO-
HATUIHBIX MOJeNeil, a TakKe COAEPXKUT ONMMCaHUe aapec-
HBIX CTPYKTYP BBIYMCIUTEBHOTO MEXaHMW3Ma KOHTEKCTHOM
TEXHOJIOTUU.
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