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Beenenue

HuTepec k (popmanbHBIM OMHCAHUSIM CEMAHTHKU SI3BIKOB MPOrPaMMHUPOBAHUS
00yCJIOBJIEH HECKOJIbKUMH MPUYUHAMU:

Bo-niepBbIX, NpOrpaMMHUCTBl JOOKHBI TOYHO 3HATh, YTO MMEHHO JIE€JAOT
OIepaTopbl fA3bIKa, XOTSd Obl Ha YPOBHE COOTBETCTBHUS BXOJa M BbIXoJa (pe3yibTaTa
JEeUCTBUS) KOKJI0M KOHCTPYKITUH.

Bo-BTOpBIX, CO3AaTENIM KOMIMISITOPOB TAKXKE JOJHKHBI COBEPUIEHHO OJIMHAKOBO
MOHUMATh S3bIK, JIJIsI KOTOpPOro paspabareiBaeTcs komnuwisTop. K coxanenuto, yarie
BCETO, U TE€, U JPYrUe PYKOBOJCTBYIOTCSI HETOUHBIMU U HEMOJHBIMH AHTJIOS3BIYHBIMU
OOBSCHEHUSMH CMBbICIA KOHCTPYKUMH si3bIKa. [lopoil 3TO NPHUBOIUT K MOJIYYEHUIO
KOMIWISTOPOB, JAIOIIMX HA OJHON M TOW K€ MPOrpaMMe pa3iInyHbIE pPe3yJbTaThl, T.€.
10 CYyTH, KOMIIUJIUPYIOTCSI Pa3HbIE A3bIKU, «IIOX0XKHE HA OPUTHHAID», IPEACTABIISIONIUI
C TOUKH 3PEHUS CEMAaHTUKU «HEOIIO3HAHHBIN OOBEKTY.

B-Tperbux, ecnu ¢opManbHOE ONMHMCAHUE CEMAHTUKH JIOMYyCKaeT 3((EKTHBHYIO
peanu3aiuio (BBIYUCIMMYI0 HMHTEPHPETAIMI0), TO OHO MOXET OBITh BOCIPHUHSTO
CUCTEMOM, aBTOMAaTU3UPYIOIIEH MOJyYEeHUE KOMMMWIATOPOB, T.€. KOMOWIATOP (WK
UHTEPHPETaTOp) MOXKET OBbITh TMOJYYEH HEMOCPEACTBEHHO U3  (hopMalbHOU
crenuuKaIuu s3bIKa. JTa Ues TECHO CBA3aHA C «MEUTON» (B HEKOTOPBIX CiIydasX,
cObIBIIIECS) 00 aBTOMATU3AlMK MPOTPAMMUPOBAHUS, KOTJa MPOrpaMMa MOKET OBITh
MOJIydyeHa aBTOMAaTHUYeCKH 10 (GOpMaIbHOMY OINUCAHUIO 3aJaud. Takoll Moaxon
MO3BOJISIET  CO3JaBaTh  KOMIWJIATOPBL, IPAaBUJIBHOCTh  KOTOPBIX  CIEAYEeT W3
MaTEMaTUYECKOr0 MPEJCTABICHUS CMbICIAa KOHCTPYKUMH M MX MpPeoOpa3oBaHUN WIIU
MOKET OBbITh JI0Ka3aHa maTemaTudecku. CieayeT OTMETHThb, YTO MMEHHO 3Ta 1Lellb —
MOJIYYCHUE KOMIMWIATOPOB 1O (OPMAIbHBIM, «CEMaHTUYECKH-OPUECHTUPOBAHHBIM)Y
cnenuuKanusaM sI3bIKOB MPOrPaMMHUPOBAHHUS, Jalla TOJYOK K pa3paboTKe pa3iudHbIX
METOJIOB OMHCAHUS CEMaHTHKH, OCOOCHHO MHTEHCHUBHO pa3BuBaBLINXCA ¢ 80-X roJoB
IPOLLJIOTO CTOJETHS.

B-ueTBepThiX, mponecc ¢opManu3alri A3bIKa MO3BOJISIET BBISIBUTH B HEM

CKPLITBIC ITPOTUBOPCYHA U IIPAMBIC OHII/I6I(I/I, MMPOAHAJIM3UPOBATL €TI0 KOHCTPYKIUU IJIA



YCTpaHEeHHs] N30BITOYHOCTH W HETIOTHOTHI ISl TIPEICTABIICHUS 3a/1a4 TOM MPEIMETHON
00J1acTH, 1711 KOTOPOH S3BIK MPeaHa3HAYAIICS.

B-nsateix, ¢gopManbHOE MpeNCTaBIEHWE CEMAHTHUKH TIO3BOJIUT JaTh METObI
npeoOpa3oBaHUl W aHAJIW3a MPOTpaMM i Pa3jIMdHbIX Ienel. be3 ¢opmambHOTO
OTIPEJICICHHsS] CMBICIIA SI3BIKOBBIX KOHCTPYKIUW TPYIHO MNPEICTaBUTH PadOTy TaKUX
«OTpaciei» B TEOPUU W MPAKTUKE MPOrpaMMHUPOBAHUS Kak Bepu]UKalvs, CHUHTE3,
ONTUMM3AIMSA TPOrpaMM, wu3ydeHue (u oOecrieueHne) WX TpaHchopMaIii pu
nepexoe K pa3iMuyHbIM HOBBIM BBIYUCIUTEIBHBIM IIaThopmam. DopMainbHble (WU
(dbopmanu30BaHHBIE) OMUCAHUS S3BIKOB HA3BIBAIOT YACTO creruduKanueit si3bika (Wiu
OT/IEJIbHO, creuu@uKarued CUHTAKCUCa, CTATUYECKOM, JUHAMHYECKONW CEMaHTHKH,

crenuduKkanuei mepeBojia 1 T.1.).

[lenb: oOecneynTh CHCTEMAaTHYECKOE M3YyYEHUE TEOPUUM U TMPAKTUKU
COBPEMEHHBIX $3bIKOB IMPOTrPAMMMPOBAHUS: MPHUHIIUIIOB HUX IOCTPOEHUS, OLEHKU U
UCITOJIb30BaHUS.

3amaun:

1. O3HakoMIEHUS € A3BIKAMU IPOTrPAMMHUPOBAHMUS.

2. PaccMoTpeHue UCTOpUM pa3BUTHUS SI3bIKOB IPOrPAaMMHUPOBAHUS.

3. CpaBHEHHE COBPEMEHHBIX SI3bIKOB TPOrPAMMHPOBAHUSI.

4. Hcnonp3oBaTh Ha TMPAKTHKE XOTS OBl OAWH M3 W3YYCHHBIX SI3BIKOB

IIPOrPaAaMMHPOBAHUS.



1. Knaccudukanus s3pK0B IpOrpaMMHUPOBAHUS
1.1.513b1k1 MpOrpaMMHUPOBAHUS - UCKYCCTBEHHBIE SI3bIKH. OHHU OTJIMYAIOTCS OT
€CTECTBEHHBIX YEJIOBEUECKHUX SI3BIKOB MaJIbIM KOJIMYECTBOM CJIOB, 3HAUEHHE KOTOPBIX
MOHATHO TPAHCIATOPY (3TH CIOBAa HA3BIBAIOTCA KIIFOUEBBIMH), U JOBOJIBHO JKECTKUMU
TpeOboBaHUsIMU TI0 (OpME 3amucCh ONEPaTOpoB (COBOKYIHOCTh ATUX TpeOOBaHUMN
o0Opa3yeT rpaMMaTUKy M CHHTaKCHUC f3blKa MporpaMMmupoBanus). Hapymenuss Gopmel
3aMKMCH NPUBOJAT K TOMY, YTO TPAHCISATOP HE MOXKET MPABUIIBHO BBIIIOJIHUTH EPEBOJ U
BBIIaeT cOO0IIIEHNE 00 OIIHOKE.
1.2.YpoBHU SA3BIKOB MPOTPAMMHUPOBAHUS:
1. SI3BIKM HU3KOTO YPOBHSA
2. SI3bIKM BBICOKOTO YPOBHS

S3BIK MpOrpaMMHUPOBAHUSI HU3KOTO YPOBHSI - ATO S3bIK MPOrpaMMUPOBAHMS,
CO3JITaHHBIN JIJIs1 KCIIOJIb30BAHUS CO CIEIIMAIBHBIM THUIIOM MPOLIECCOPA U YUYUTHIBAKOIIUN
ero oco0eHHocTH. OH OJM30K K MAIIMHHOMY KOAY M TO3BOJISIET HEMOCPEACTBEHHO
peain30BaTh HEKOTOpPbIE KOMaH[bI mporeccopa. OHM Mano MOX0XKW Ha NPUBBIYHBIN
YeJOBEKY S3bIK. boublliie mporpaMMbl Ha TakKWX s3blkax numyTcs peako. Ho
nporpaMmbl paboOTarOT OBICTPO, 3aHUMAsE MAJICHBKUM 00bEM U JIOMyCKasi MUHUMAJIbHOE
KOJIMYECTBO OmMUO0K. Uem Hike U Onmke K MalllMHHOMY YPOBEHb SI3bIKA, TEM MEHBIIIE
Y KOHKPETHEE 3a/1a4M, KOTOPBIE CTaBATCS NEpe KaK10i KOMaH I0M.

JUIst KaXAoro THUIMA MPOIECCOPOB CaMbIM HHU3KHUM YpPOBHEM SBIISIETCS SI3BIK
accemOiiepa, KOTOPBIN MO3BOJISET MPEJACTAaBUTh MAIIMHHBIA KOJI HE B BHUJIEC YHCEN, a B
BUJIC€ YCJIOBHBIX OOO3HAUYE€HHMI, HAa3bIBAEMBIX MHEMOHMKaMH. Y KaXXJIOro THUIA
npolieccopa CBOM sI3bIK acceMOepa; ero MOXKHO pacCMaTpuBaTh OJHOBPEMEHHO U Kak
0co0yr0 (popMy 3amucCu MAaIIMHHBIX KOMaHJ, U KakK S3bIK MPOTrPaMMHUPOBAHUS CaMOTO
HU3KOTO YPOBHSI.

JIOCTOMHCTBOM SI3BIKOB HHM3KOTO YPOBHS SIBIIIETCS TO, YTO C UX MOMOUIBIO
co3aaroT cambie d(PEeKTUBHBIC MPOTPaMMBI (KpaTkue u ObIcTphie). HemocTaTok Takux
A3BIKOB B TOM, YTO MX TPYAHO M3y4aTh M3-32 HEOOXOAMMOCTH MOHUMATh YCTPOWCTBO
MpOIECCOpa U B TOM, UTO MpOrpamMma, CO3JaHHas Ha TaKOM SI3bIK, HEIIPUMEHUMA IS

MPOLIECCOPOB JIPYTUX THUIIOB.



S3pIKM POrpaMMHUPOBAHUS BBICOKOTO YpPOBHS 3aMETHO MPOIIE B H3YYECHHH H
npuMeHeHuu. [IporpaMmpl, HamMCaHHBIE C WX IMOMOIIbIO, MOYKHO HCIIOJb30BaTh Ha
10001 KOMIBIOTEPHOH TIaT(GOopMe MPHU YCITOBUH, YTO JUISI HEE CYIIECTBYET TPAHCIATOP
JTAHHOTO SI3bIKA. DTHU A3BIKM BOOOIIE HUKAK HE YYUTHIBAIOT CBONCTBA KOHKPETHOTO
mpolieccopa U He MPEJOCTABISIIOT MPSIMBIX CPEICTB 1Jisi oOpaiieHus K Hemy. B
HEKOTOPBIX CIy4yasx 3TO OrPAaHUYMBAET BO3MOXHOCTH IPOTrPaMMHUCTOB, HO 3aTO M

OCTaBJISICT MEHBIIIE BO3MOXKHOCTEH AJIA COBCPIICHUA OINOOK.



2. ATpubyTHBIE TPAMMAaTHUKH

Kak cnenuanbHbiii (opMamu3M Uil ONPEAENICHUS CEMAaHTUKU AaTpUOyTHbBIE
rpammatuku (Al') Opun mipemiokersl Kayrom B 1968 Tomy m ¢ TeX mop MONIYyYriId
OO0JBILIOE TEOPETUUYECKOE Pa3BUTHE M IMPAKTUUYECKOE MpUiIokKeHHe. B aTpuOyTHBIX
rpaMMaTHKax CEMaHTHUYECKasi HHPOPMAIUs U €€ BBIUUCICHUE JOKAIU3YIOTCS B paMKax
npoaykuuit KC-rpammaTtuku. Takoit moaxon ynoOeH Mpu peaau3aliil CHHTaKCUYECKU
YIpaBIsIEMOr0 IEPEBOJA, IPUBSI3aHHOIO K JEpPEeBY CHHTAKCHYECKOro pa3dopa
TpaHcaupyemMon mnporpammel. [lostomy AI' mMMPOKO HCNIONB3YHOTCS B CUCTEMAax
MOCTPOEHUSI TPAHCIATOPOB KaK CPEACTBO ClEHU(PHUKALMUA CTATUYECKON CEMaHTHKU H,
BO3MOYHO, IIEPEBOA.

ATpuOyTHO# TpammaTukoi Ha3biBaeTcs uetBepka AG = (G, S, I, R), rae

*G=(N, T, Z, P) - KC-rpammaruka;

* S- KOHEYHOE MHOXECTBO CUHTE3UPYEMBIX aTpUOYTOB;

* |- KOHEUHOE MHOKECTBO HAaCIeAyeMbIX aTpuOyToB, [ N S=;

* R - KOHEUHOE MHOKECTBO CEMAaHTHUYECKUX ITPaBUJI.

VYcnoBus Ha 3HaueHHs (NpeAUKATUBHbIE (YHKLIHMHM) UMEIOT BHJ OYJIEBCKHUX
BBIPQXXEHUM, 3aJaHHBIX Ha MHOXecTBe arpuOyToB A(X) mpaBuia TIpaMMATHUKH.
EnnHCTBEHHBIMM BBIBOJAMH, pa3pEIICHHBIMHU B aTpUOYTHON rpaMMaTHKeE, SIBISIOTCS TE,
B KOTOPBIX BCE€ YCIOBHSI MCTUHHBI. JIO’)KHOE 3HaUYE€HHE TOBOPUT O HAPYLIEHUU IMPaBUI
CTaTUYECKOM CEMaHTHKH s3bIKa. Harpumep, 1UIsl CHHTaKCMYECKOro MpaBmiia orepaTopa
PUCBANBAHMSL:

MPUCBAaMBAaHKUE — MEPEMEHHAsl := BbIPAKEHUE

MPaBUJIO BBIYUCIICHUS aTpulyTa val (3HaueHue) Juisi CHMBOJIA IEPEMEHHAsL:

val(nepemennas) = val(BbIpaxkeHue)

3aJ1aeT 3HaUCHUE MEePEMEHHON KakK (PYHKIUIO OT 3HAYCHUs BBIPAXXKEHUS B MPaBOU
4acTH olepaTopa NpUCBauBaHUs, IPEIUKAT AJis aTpulyTa type:

type(niepeMenHas ) = type(BbIpaxeHue)
BBIPAJKAET YCJIOBHUE: «THUIIBI JIEBOW M IPABOM 4acTeW OIlepaTopa NMpPUCBauBaHUsA

JOJI’KHBI OBITh DKBHBAJICHTHBI». YTOOBI OTIMYATh OTHOIICHHE paB€HCTBA OT
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MPUCBaNBaHUs 3HAYEHUS, B MEPBOM CIIydya€ BMECTO 3HAKa «=» YacTO YHNOTPEOJSIOT
CUMBOIJI «<—» TIepeaqyu 3HaUYCHHUS:
val(mepemennast) «— val(BbIpaskeHue).

2.1. [Ipumepsbl aTpuOYTHBIX TPAaMMAaTHK

[Tpumep 1. BolunciieHne ceMaHTUYECKUX 3HAUYCHUH.

Paccmotpum atpubythyto rpammatuky AG= (G, S, I, R) nBouuHOi cucTembl
3anucu uynces. CoOTBETCTBYIOUIash KOHTEKCTHO-CBOOOAHAs rpammaruka G 3amaer
NpaBUJIbHBIE JBOMYHBIC YUCIA, & CEMAHTUKA BCSKOW JIBOMYHOM 3alMCH ONPEEseTCs
€e 3HAYCHUEM B JECATHUYHOW CHUCTEME CUUCIICHHS, BBIYUCICHHBIM [0 JBOUYHOMY
pasiioxkeHuto. Tak, 3HAYEHUEM CEMaHTHUYECKOM (YHKUUM IS JBOWYHOIO YHCIIA
1101.01 Gyner necsatuunoe uncio 13.25.

3HaK paBeHCTBA B CEMAHTHYECKUX TMpaBwiaX (PaKTUUECKH O3HAYaAeT
MIPUCBANBAaHNE: HYKHO BBIYMCIUTH 3HAUYECHHE BBIPAKCHHS MPABOM 4acTH PABEHCTBA U
MPUCBOUTH 3TO 3HAUEHUE aTPUOYTY JIEBOM YaCTH.

CemaHTHUYeCKHE TMpaBuia, IO CYTH, pPEAIU3YIOT QJITOPUTM MOJy4YECHUS
JECATUYHOTO YHCJIAa W3 JBOMYHOTO, UCIIOJIb3YyS €ro pas3joKeHUE B IMOJIUHOM IO

CTENEHAM JIBOUKHU.



3. JleHOTaIMOHHAs CEMaHTHKA

JleHOTallMOHHAsT CEMAaHTHMKA — MAaTeMaTUYeCKH HauboJiee CTPOrud IIMPOKO
W3BECTHBIM W pPa3BUBAEMBI METOJ| oOmpeAesieHuss (QYHKIUOHAIBHOW CEMaHTUKH
nporpamm. [Iporpamma paccMmarpuBaeTcs Kak (YHKIIMOHAJIBHBIA TEPM, IOIXO]T
MPENIOCTaBIsAET CHOCO0 MpUIAHUS ITOMY TEpMYy 3HA4YEHUS, KOTOPOE M COCTaBISIET
CMBICII MPOTrpaMMbl. TeopeTHuuecKol OCHOBOM 3TOTO METOoJa MOCIYXuiau padboTsl Jl.
CkoTTa O HENPEpPBIBHBIX pEIIeTKaX, B KOTOPBIX MOPEIJIOKEH TMOAXOA K
MaTEMaTUYeCKOMY  MPEJCTABICHUIO  «CMBICIa»  PEKYPCUBHBIX  IMpOTpaMM U
PEKYPCUBHBIX OIIPEACICHUIN TUIIOB.

[IpobGiiema u paHHUE TOMBITKU €€ pelleHUus] 0003HaueHbl B paboTax MakkapTty,
OTMETHUBILIETO, YTO JJISI MAaTEMAaTHYECKON TEOPUHM BBIUMCICHHI Majo 4YTO AT Kak
METO/Ibl BEIYMCIICHUH, TaK U TPAJIUIIMOHHAS TEOPUs PEKYpPCUBHBIX (pyHKIUM. [IpuunHa -
OTCYTCTBUE €JIMHOTO TIOHSTUS BBIUYHUCIMMOCTH HaJ JACHUCTBUTEIBHBIMU YHUCIAMU;
TPAAULMOHHAS TEOpPHUSl PEKYPCHUH, MO €ro MHEHHIO, HEONPABIAHHO «IIPUBSI3aHA» K
HaTypaJIbHBIM YKCJIaM U KOHLIEHTPUPYETCS Ha JI0KAa3aTeIbCTBaX HEPA3PEIIMMOCTH.

B kauectBe 6a3uca mporpaMMUpOBaHUS HEOOXOIUMO TMOHSITHUE BBIYUCIUMOCTU
HaJl CaMbIMM PA3JUYHBIMU TUIIAMU JaHHBIX. BBejeHHbI MakkapTu 6a3uc UCXOIHBIX
byHKUIMA ¥ TOPETUKATOB TO3BOJWJ  BBIPA3uTh JCHCTBHME TMPOTrpaMMbl  4Yepes
pEKypCUBHBIE (PYHKIIMW HAJ 3THUM 0a3MCOM, OJHAKO OIpPECICHHE CEMAaHTHUKU CaMUX
PEKYPCUBHBIX CXE€M OBLIO ONEpaluOHHBIM. JTOT (hopManu3M ObUI MCIOJIB30BaH Kak
OCHOBA JUIA si3bIKa Jlucr.

3.1 O6ocHOBaHME TOAXOAA

N3navaneHo mocTtpoeHuss CKoOTTa OBUIM OPUEHTUPOBAHBI HaA OIpeJeeHUe
CEMaHTHUKH JIIMOJa-ucunciieHus (A-UCUUCIICHUSs ), B pe3yJibTaTe OblIa OJIy4eHa MOJIEIb
I OTOr0  (PYHKIMOHAJIBHOTO $I3bIKA. A-HUCYUCJIICHHUE 4YacTO HCIOJB3YeTCs IS
(dbopMalIbHOTO MPECTABICHUS S3BIKOB IPOTPAMMHUPOBAHUS 1 TEOPETUICCKUX BBIKIATO0K
Mo TOBOAY WX (YHKIHMOHAJIHLHOM CEMaHTHUKH. PaccMOTpUM HEKOTOpHIE KIIFOUEBHIC
IOHATHUSI W3 DTOW 0O0JIaCcTH. JIamOna-ucuucienue — HTO OECTUIIOBAsl TEOpHs,
paccmaTpuBatomas (yHKIMM Kak TpaBWia, a He Kak Tpaduku (MHOXKECTBA map

aprymeHT — 3HaueHue). [lonarue QyHKIMM Kak 3aKOHA WM NpaBUia MOAPA3yMEBAET
9



nepexo] OT apryMeHTa K 3HAYEHUI0 KakK IpoLecC, 3aKOAUPOBAHHBIA HEKOTOPBIM
ompeneneHueM. Takoe paccMoTpeHHe (DYHKIUN MOAYEPKUBAET MX BBIUMCIUTEIHHBIC
aCIIEeKTHI.

@YHKIMU KaK MpaBUia paCCMaTPUBAIOTCS B IMOJIHOM OOLUIHOCTH: MOKHO CUUTATh,
4yTO (YHKUIUHU 33JIaHbl ONPENEICHUsIMH Ha, HAIPUMEP, PYCCKOM SI3bIKE M MPUMEHSIOTCS
K aprymMeHTaM, TakKe OIHCAHHBIM MO-pycCkUu. MOXXHO paccMarpuBaTh (YHKIIWU,
3aJIaHHbIE IPOrPaMMAaMHM JIJIl MAIIMH U MPUMEHSIEMbIE K IPYTUM TaKUM IPOrpaMMam.

B o6oux ciyyasx Mbl ©UMeeM OECTUIIOBYIO CTPYKTYPY, I'Zl€ OOBEKTHI U3yUeHUS
ABJIAIOTCS. OJHOBPEMEHHO M (DYHKIMSMHU, U apryMEHTaMH. DTO — OTIpaBHAsl TOYKa
0EeCTUIOBOr0 AMCUHCIIEHUs. B 4acTHOCTH, QyHKIHS MOXET IPUMEHSTHCS K caMoi ceoe.
[Tpu 0O6bIYHOM OHMMaHUU QYHKIMH B MATEMAaTUKE 3TO HEBO3MOXKHO.

3.2. Dnementsl Teopun Ckorra: CKOTT, MPUHUMAs BO BHUMaHUE HEMOJHOTY A-
ucyucieHus (He BCEe MCTUHHBbIC (DYHKIIMOHAJIbHBIE PABEHCTBA MOXKHO IMOJIYYHTh,
UCIIOJIb3Ysl PENYKIHMOHHBIA BBIBOJA), YTBEPXKAAJ, 4YTO MOXHO OIPEACIUTh CMBICI
J000r0 ABBIPAXKEHUS, BHE 3aBUCUMOCTH OT TOI'O, UMEET JIX OHO HOPMAJIbHYIO (pOopMy
(T.e. penyuupyercs K HEKOTOPOM OKOHYATeIbHOM (QopMe 3a KOHEYHOE YHUCIIO
NPUMEHEHUN PeayKUHi), TpuaaTh OJWHAKOBBIM CMBICT BBIPAXKEHUSIM, HE CBOIUMBIM
OIWH K IPYyrOMYy PEIyKIHUEH.

[TotpeOHOCT, B  JCHOTAIMOHHOM CEMaHTUKE, KOTOpas BbIpaxkaiga Obl
(YyHKUHMOHAJIBHBIA CMBICII MPOrpaMM, MpPOSBHIA MPoOJIEeMy, KOTOpas B YUCTOM BHUJE
BO3HHMKJIA U B A-MCUHUCIICHUU. BECTUIIOBBIN XapakTep 3TOW TEOpUU Jeiall HESCHBIM
BOIIPOC O MOCTpOCHUM Mojeied mng Hee. JKenaTeabHO OBIJIO UMETh MHOXKECTBO X, B
KOTOpPO€ BKJIAJIBIBAJIOCH ObI €ro (PyHKIHMOHAIbHOE mMpocTpaHcTBO X — X; 3TOro,
OJIHAaKO, HEBO3MOXHO JOCTUYb 110 MOLUTHOCTHBIM COOOPaKEHUSIM.

Oty TpyaHocth npeogosien Ckorr (B 1969 r.), KOTOpbI MOCTPOMIT MOJETH A-
UCUYUCTIEHUS, «ype3aB» X — X [0 MHOXKECTBAa HEMPEPBHIBHBIX (B HaaJIekKalen
tonosiornn) ¢yHkinuid Ha X. TONBKO MOCIE ATOTO CTAlO TOHSATHO, KaK CTPOUTH
JICHOTALIMOHHYIO CEMAaHTHKY SI3bIKOB MPOTrPaMMHUPOBAHMS. DTO MPOU30LLIO Ojarogaps
TOMy, 4TO MeTrogoM CKOTTa MOXHO TaKXke IMPUIATh CMBICI JBYM Ba)KHBIM

KOHCTPYKIUSIM SI3bIKOB MPOTPAMMUPOBAHUSL — PEKYpCUU (HaUMEHbIIINE HEMOJIBUKHbIE
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TOYKH) U TUNAM JIaHHBIX (LI€JIble YHUCia, CIHMCKU, MAacCUBbl U T.1.). ['N1aBHas 1eb
pa3pabOTKH — MOTydeHUE YI0O0HOH Teoprn (QYHKITHMA.

3.3.01eHKH IEHOTAIMOHHOTO MOAX0Aa

JIeHOTallMOHHBIA MOJXOJl TMO3BOJISIET TJIYyOOKO TIOHSATh MAaTEMAaTHYECKYIO
CTPYKTYpYy TOM 00yacTd OOBEKTOB, Ha KOTOPYIO OPHUEHTHPOBAH aJTOPUTMUYECKHM
s3bIK. CeManTuka CKOTTa OPUEHTHPOBAHA HA SI3bIKM TUIA AMUCUUCIICHUS, TTOITOMY IS
M3YYEHHS] CBOMCTB $3bIKa, JOKA3aTEIbCTB MPAaBWIBHOCTH MPOrpaMM H  HX
npeoOpa3oBaHUll CEMaHTHMKAa HAaUMEHbIIEH HEMOJBM)KHOW TOYKM  OKa3bIBACTCS
agexkBaTHOW. Jlns MHOrux Jnpyrux 3amad 0Oojiee €CTECTBEHHBIM MOXKET ObITh

HMCIOJIL30BAaHNE HEKOEH KAHOHMYECKOM HETOABIKHOM TOYKHU.
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4. Jlornyeckui Moaxox K ONPEICICHUI0 CTATUYECKOW CEMAaHTUKH

4.1. Crarudeckas ceMaHTHKa

CraTrueckas CeMaHTHKA SI3bIKa MpOTrpamMMUpoBaHus L BhIpakaeT KOHTEKCTHO-
3aBUCUMBIC CBOMCTBA €r0 KOHCTPYKUMHA W TPEACTABISACTCS TMPHU TPAHCISALUU
COBOKYITHOCTBIO BCEX HEOOXOJIMMBIX 11 KOHTEKCTHOTO aHajlv3a WU TepeBoia (Wiau

uHTepnperanun) nporpamm { € L oTHOIIEHUA U aTpuOYTOB, KOTOpPHIE MOTYT OBITh

BBIYMCIIEHBI 1O BBINOJHEHUS nporpaMMm. COOTBETCTBEHHO OOBIYHOM METOJHKE
TPAHCISILUMU 3Ta COBOKYIHOCTh pa3leiseTcs Ha 4YacTH, OTBEYAIOLIUE pPa3INYHbIM
sTaraMm  00paboTku  {: TOCTPOCHUIO  CHUHTAKCUYECKOW (WM  aOCTpaKTHOMU
CUHTAKCUYECKOM), KOHTEKCTHOM M CEMaHTUYECKOW CTPYKTyp MpPOTrpPaMMBbI. K
(a0cTpakTHOM) CHHTAKCHUYECKOH CTPyKType mHporpammbl { OTHOCATCA OTHOLIEHHS U
aTpuOyThl, XapaKTEpPU3YIOLIUME JIEKCUKY W KOHTEKCTHO-CBOOOAHOE cTpoeHue { u
coJepKallie MUHUMaJbHbI 00BbeM HH(pOpMalWU, JOCTATOYHBIM A MNPOBEACHUS
KOHTEKCTHOI'O aHaju3a U npeobOpazoBanus {. B kauecTBe Takoi CTPYKTYpbl BBICTYIIAET
OOBIYHO HETOJIHOE, YACTUYHO aTpUOYTUPOBAHHOE (JIEKCUYECKUMU aTpUOyTaMH) JIEPEBO
pa3bopa { unu ero oo6pa3 B Buje rpada, Iyru KOTOPOro MPEACTABISIOT TPAH3UTHUBHBIE
3aMbIKaHUsI OTHOILIEHUI TIOJTYMHEHUSI U COCE/ICTBA Ha JIEPEBE BbIBOJA. B KOHTEKCTHYIO
CTPYKTYpY BKJIIOYAIOTCSl OTHOIIEHHUS M aTpuOyThl, ONpEIeisieMble Ha OCHOBE
KOHTEKCTHOW 3aBUCHMOCTH OOBEKTOB MPOrpaMMbl U (PUKCUPYIOLIUE HH(POPMALTMOHHYIO
CBSA3b KOHCTPYKUMH mporpammbl. OHU HEOOXOAMMBI JUJISl MOCJEIYIOIIEr0 KOHTPOJIS
KOHTEKCTHBIX YCJIOBHUH M CHHTE3a CEMAHTHYECKOTO TEPMa, HCIOJIb3yEMOIro JUIs
ONpeeNeHNs] TMHAMUYECKOW CEMaHTUKH, IEPEBOIa WK MPeoOpa30BaHUS IPOTPAMMBI.
B paccmarpuBaeMom noaxone abCTpakTHasi CHHTaKCHYeCKasl CTPYKTYpa, KOHTEKCTHBIE
CBSA3M W KOHTEKCTHBIE YCIIOBHS 3aJar0OTCSl JIOTMYECKHUMH CpPEICTBAMH: MHOMXECTBOM
akcuoM (popMyll, Bce€ MEPEMEHHbIE KOTOPBIX BSI3aHbl KBAHTOpPaMHU) B HCUYHUCICHHUH
IIPEIUKATOB MEPBOIO MOPSAKA C PABEHCTBOM.

4.2. O0ocHOBaHHE MOIX0/1a

Hcnonb3oBanre Moaxo/ia MpeanoiaraeT BbIIOJIHEHUE ABYX 3TanoB. Ha mepBom
JTare COCTABIIAETCS OMHMCAHUE UCCIETYeMOro oOBbEKTa B MpPEIaraéMoM JIOTUYECKOM

si3pIke. B onmcaHue BKIKOYAKOTCH: NNEpEUYCHb JJICMCHTOB, HX anI/I6YTOB, OTHOILLICHUH
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MEXIy HHMH, TPaBWIA, WHIYKTUBHO OIMPEACISIONINE 3TH OTHOIICHHUS W aTpUOYTHI
(3aBHCHUMOCTH MEXAYy OJJIEeMEHTaMH) W TMpaBWiia, 3aJalollde OTPAaHWYCHHUS Ha
3aBUCUMOCTH — YCJIOBUSl «IIPAaBUIBHOCTH» (DYHKIIMOHMPOBAHUS, aBapUMHbIC CUTYaIluU
U T.10.

B uenom, mpaBuiia JODKHBI TOJHOCTBIO OMNPENEsTh TpeOyemble CBOMCTBA
oObekTa u/unum ero mnoBedeHue. Ecinu HeoOxonuma moAAepk Ka KOPPEKTHOCTH
TpaHchOpMaIMii HUCCIEAYeMOW CHUCTEMBI, TO aHAJOTUYHBIM 00pa3oM MOTYT OBITh
OIMKCaHbI U TpaHCHOpPMAIMOHHBIE TPEOOPaA30OBAHMUS.

Ha BTOpOoM »3Tame mNOAKIIOYAIOTCS HMHTEPIPETATOPhl CHEU(pUKALMM, Leb
KOTOPBIX — TIOCTPOCHHE JIOTHYCCKON MOACIH OOBEKTa W TPOBEpPKA BHITIOJHUMOCTH
TpeOyeMbIX CBOMCTB. B mpoliecce HMHTEpIpeTaliui JUArHOCTUPYIOTCS KpPOME TOTO
JIOTUYECKHAE OMUOKU - MIPOTHBOPEUYMBOCTh M HEIMOIHOTA MPEACTABICHUS O0BEKTa HIIN
MPOEKTa CUCTEMBI.

Ha mnpaktuke Oosiee ajeKBaTeH MHOTOCOPTHBIN JIOTMYECKHM S3BIK, HO A
MIPOCTOTHI U3JIOKEHUS Jaliee UCIOIb3YeTCsl OJJHOCOPTHAsT curHaTypa. dopmaisHO, X =
(R, F, C), tne R - mHOXecTBO MMEH mnpenukatoB (oTHomeHuil), F - QyHkiui
(atpubytoB) M C - koHCTaHT, nmpuueM C HE MyCTO W BCE KOHCTAHTHI Pa3JIMYHBI.
OTHoIlIEHHE PaBEHCTBA CUUTAETCS BCTPOCHHBIM (AKCMOMBI PABEHCTBA aBTOMATHUYECKH
nobapisrorcst kT D). KoHcTaHTBI KOZUPYIOT D3JIEMEHTHI O00BEKTa (Hampumep,
KOHCTPYKITUH TIPOTPAMM HJIA TEXHUYECKHUE Y3IIbI, YCTPOMCTBA, MOTYJIN U T.I1.).

CBOMCTBO  MHIYKTUBHOW  BBIYUCIUMOCTH  (haKTUUECKH  OOecreyruBaeT
CYIIIECTBOBaHKWE (PYHIUPOBAHHOTO TOPSIKA HAa MOJEIH, IPH KOTOPOM TEPMBI YCIOBHS
OTIPEICIICHUSI MOTYT OBITh BBIYHMCIICHBI TIPEKIE ONMPEIACIIECMbIX 3HAYCHUU W, TaKUM
o0pa3oM, HHTEPIPETUPYIOIIEE OTOOPAKEHNE 1 MOKET OBITh MHIYKTUBHO BBIYUCIIEHO 10
CHUCTEME ONPEICIICHUM.

4.3. SI3BIKOBBIC CpEACTBA

Onucanue - cnemubukamuio S = (X, T) uccremyeMoro o0bEKTa COCTABIISIIOT

curHatypa £ u teopuss T = TDUTR - MHOXXECTBO aKCHOM, OIpPEACISIOMNUX OOBEKT

(TD) u orpanmumBaromux ero cocrosiuue wiu nmosenenue (TR). Ha mpaktuke Gosee
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aJICKBaTCH MHOTOCOPTHBIM JIOTMYECKUH SI3BIK, HO JJI TPOCTOTHI M3JIOKEHUS Jajee
HCIIOJIB3YETCS OJTHOCOPTHASI CUTHATYpA.

®dopmansHo, X = (R, F, C), rae R - MHOXeCTBO UMEH IPEeAMKATOB (OTHOILICHHMI),
F - ¢ynkmuit (atpudbytoB) u C - koHcTaHT, npudeM C HE MyCTO M BCE KOHCTAHTHI
paznuyHbl. OTHOILIEHWE pAaBEHCTBA CYUTACTCS BCTPOCHHBIM (aKCHOMBI PaBEHCTBA
aBTomMaTudecku no00aBisitoTcss kK T D). KoHCTaHTBI KOAMPYIOT AJIEMEHThl 00bEKTa
(HampuMep, KOHCTPYKIIMHA TPOTPAMM HMJIIM TEXHUYECKHUE Yy3Jbl, YCTPOUCTBA, MOAYIU H
T.IL.).

4.4, (OO6o3HauyeHUs

2t - MHOXECTBO 3aMKHYTBIX TEPMOB CHUTHaTtypsl %, V® - MHOXKECTBO
nepeMeHHbIX Gopmynsl D; 171 MPOU3BOJIBLHOTO MHOXECTBa A: A* - COBOKYITHOCTh
KOHEYHBIX CIMCKOB HaJa A, - 3JIEMEHT A, a a - BEKTOP TaKUX JJIEMEHTOB; JJISI BCAKOU
anreOpanyeckoit cucteMbl M = (A, 1) A 0603HaYaeT HOCUTEIIb, 1 - HHTEPIIPETUPYIOIIEE
oToOpaxkeHue Ha A.

4.5. JlmarHocTHka OmnOoK.

Omnbku, oOHapy)KWBaeMble MPH WHTEPIPETAIMU, JCIIATCA HAa TpH Kiacca: 1)
HeomnpeAeieHHble (QyHKUMM, 2) mnepeornpeneiaeHne (YyHKIUNA WIM  OTHOIIEHUUN
(mpotuBopeune), 3) HEBBIMOIHUMOCTh OrpaHuueHuid. llepBble JBa OTHOCATCA K
KoppekTHocTH crienpukanuu (X, TD), TpeTuil - K HEBEPHBIM IOBEICHUIO WIU
CTPYKTYpE MOJCIHpyeMOro komiuiekca. BooOiiie roBopsi, Takoe pas/ielieHHe yCJIOBHO,
T. K. ONpeeNieHns aTpuOyTOB U OTHOIIEHWM B akcmomax TD camu mo cebe SBISIOTCS
HEKOTOPBIM OTPAHUYEHUEM CBSI3€M U B3aMOJICHCTBUMN.

DTO JaeT BO3MOXKHOCTH BOBpPEMsI HCIIPaBUTh OIMMOKKA TpoekTa. Ecimm ke
MOJICIIUPYETCS YK€ TOTOBBIN, padOTAIONTNI O0BEKT, TO MOJTYYSCHUE OIMTUOKHA TOBOPHUT O
TOM, 4YTO 3aJJaHHOE€ Ha BXOjJ MHOXecTBO ¢aktoB T 0 b0 HegoCcTaTOYHO MJIs
BOCCO3/IaHUS TIOJTHOM KapTHHBI MOJICTUPYEMON CUTYyalluu, JTUO0 MPOTUBOPEUUBO, JIUOO
BeJIET K aBapuu. /{71 KOHTEKCTHOTO aHajIn3a ATO O3HAYAET, YTO ONIMOKU B MPOTpaMMe

BO3HHUKAIOT Y7K€ Ha YPOBHC JIOKAJIbHOT'O KOHTCKCTA.
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S. Tpanchopmanuu u MmoaubuKauy IporpaMmm

[IpeoOpa3oBanus MOAETUPYEMOTO OOBEKTa CBOAATCS K W3MEHEHHMSIM €ro
JIOTUYECKOM Mojenu (M, COOTBETCTBEHHO, CHENM(PUKALNIA) KOTOPHIE MOXKHO
MPEACTaBUTh KOMOMHAITUEH CIIETYIONTUX 0a30BBIX TPAHCHOPMAITUH.

5.1. Jloonpenenenue GyHKIUNA U OTHOLIEHUH HA UCXOJTHOM MHOKECTBE (3a7auu
aHaju3a).

IIycts t 1, ... , tn — mociemoBaTENBHOCTh TpaHChOPMAIUH, peaTu3yIomas
npeoOpa3zoBaHue 0OBEKTa (IPOrpamMMbl, MPOEKTa, CUCTEMbI) U3 cocTosiHus Q1 B
cocrossHue Qn. B KayecTBe JIOTMYECKOTO TMpEACTaBIEHUS TpaHchopmanuu ti
paccmaTpuBaetcs cnienudukanus Si = (21,T1), a cam npouecc TpaHCcHOpPMALIMU COCTOUT
B UHTEpmnperanud S 1 — mnoidydyeHun MuHUManeHOM Momemun M 1=(Ci,li),
MPEACTABIIAIONICH CEMaHTHKY S 1. Y CIIOBUEM KOPPEKTHOCTH

156 Bcakoit TpaHcopmanuu t 1 TOrja SBIAETCS YCJIOBHUE MPaBUIBHOCTH
cnerudukanuu Si : Y1). Tpanchopmarus t 1 KOppekTHaA TOTJA U TOJIbKO Toraa, koraa T
1 uMeeT Moziesib M 1. DTO yCloBHUE SKBUBAJIEHTHO HEMPOTUBOPEUUBOCTH (OTHOCUTEILHO
paBEHCTBA M UCIOJIb30BaHUs oTpullanuii) u F-nonnote cnenudukanuu Si. Ycnosue Y1
HE OTpaHMYMBAET MOBEACHUE IOCIEI0BATENFHOCTH TpaHchopMmarmii. KoppekTHOCTh
BCEr0 IHUKJIA TMpeoOpa3oBaHU MOKET IMOTPeOOBaTh BBHITIOJHEHUS JOTOJHUTEIBHBIX
orpanndenuii. Hampumep, ecnu ans Besikoro 1 21 = Xi+1, to kaxnasa li+1 momydena
noonpenenennem [ 1. Torma wumeem: VY2) IlocnegoBarensHocth t 1, ... ,tn
TpaHchopMaIrii KOppeKTHA, ecli KOppeKkTHa Kaxaasiti, u M 1 S M2 ... S Mn, rae S
- OTHOLLEHUE TOMOMOP(HOIO BIOXKEHHUS. YClOoBUE Y2 SBISETCS JOCTATOUYHO CJIa0BbIM
JUIS  TIOCNIeIOBaTeNbHOCTH  TpaHchopmauuid. B dyactHocTH, OHO He TpedyeT

KOppeKTHOCTH cOBOKynHOHN crnemudpukanuu S=(X,T1 U T2 U ... U Tn). Ilockonbky

JOTyCKatoTCs (POPMYJIIBI C OTPUIIAHUEM, B BBIBOJ ¢ (haKTamu, MOTYYCHHBIMH Ha IIare i
HE MOBTOpSETCS /I crienudukanui S j, j<i, To MUHUMaJbHas Mojiesib M miist S, XoTs 1
MOJKET CYIIECTBOBAThH, HO HE 00s13aTEIBHO SABJISIETCS OOBEAMHEHUEM MoJieeit Mi.

5.2. JloGaBieHHE HOBBIX JJIEMEHTOB, OTHOIICHWH W aTpuOyTOB (MOIIAroBOE

YTOUHCHHUCEC, 3aJa4l IIPOCKTUPOBAHUA U CI/IHTCSa).
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Ecnu npu npeoOpazoBanusix t 1 — t i+1 curnatypa pacumupsiercs, 1.e. X1 C Xi+1,
TO KOPPEKTHOCTh TOCIEAO0BATEIHHOCTH TpaHChHOpMalnii MOIACPKUBAET CIEAYIOIIee
ycioBue: ¥Y3) mocienoBaTtenbHOCTh TpaHchopmaruit t 1 — ti+]l KOppekTHa, eciu
KOppEeKTHa KaXkJasi U3 HUX 1 Mojenb M 1 sBisieTcs nmoacucremoit Mi+1 B curnarype Xi
UZi+l , mpuuem Ii+1 r((Ri UFi UCi)xCi*) = Ii. CumBon I o003HaYaeT Oneparuio
OrpaHUYEeHUS PYHKIIHH.

5.3. CyxeHHe WUCXOAHOW JIOTUYECKOW CTPYKTyphl (yOaJIeHHE DSIEMEHTOB,
3a]]a9 ONITHMH3AITIH).

OTO0 HEMOHOTOHHOE B 0OIIEM cilydae MpeoOpa3oBaHHEe, TEM HE MEHee, B PAJe

3aJa4 MOXKCT OBITH IIpCaACTABJICHO B paMKaxX pacCMaTpuBacMOI 0 Kjiacca CHGHH(bHKaHHﬁ.
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6. AKcuoMaThueckas CeMaHTUKa

OTOT TOIXOI CO37aH B TIPOIECCe pa3pabOTKH crmocofa JoKa3aTeahCTBa
MPAaBWJIBHOCTH MPOTPaMM, OCHOBAaH Ha MaTeMaTHYECKOW JIOTMKE W Pa3BUT B paboTax
@novina m Xoapa. Jlormyeckue BBIPAKEHUSA, HA3BIBAEMBIE YTBEPKACHUSMH WIH
npeauKaTaMu, UCIIOJIb3YIOTCS B KaUueCTBE MPEI- U MOCTYCIOBUI BBITTOJIHEHUS KaXKJI0TO
omepartopa mporpamMmbel. OmnepaTop ¢ MporpaMMbl paccMaTpUBaeTCs Kak MpoIeaypa,
M3MEHAIONIAsl 3HAYCHUSI KAKUX-TO TIEPEMEHHBIX.

6.1. Hcnoas3oBaHue u MpooJIeMbI IMOIX0/1a

AKCHOMAaTHYECKHM MOAXOJ Pa3BUBAETCS KakKk CPEACTBO JIOKA3aTelIbCTBA U
MPOBEPKU CBOMCTB MPOrpaMM U B KA4eCTBE BXOJHOIO OINUCAHUS ISl CHUCTEM
MIOCTPOCHUS TPAHCIATOPOB aKCHOMATHYECKasl CIICIU(DUKAIINS HE UCIIOIb3YETCS.

HenpoTuBOpeunBOCTh aKCHOMATHUYECKUX OMPEACIICHUIT MOXXET ObITh JOKa3aHa
MOCPEACTBOM HMX HHTEPIpPETAllMM Ha O00JIACTAX MaTeMaTHYeCKOM MOJEeIu, ¢
HCIIOJIb30BaHNEM (DYHKIIUK JCHOTAIIMOHHON CEMaHTHUKH. TakoW IOAXOJ] pacCMOTPEH
s noaMmHoxkectBa [lackams.  JInst  mokasarenbcTBa  (IOBOJBHO — TPOMO3JIKOTO)
HCIIOJB30BaHbl  CTPYKTYpHAs HWHIYKLIMS, WHIYKOHS 110 HEMOABWKHONW TOYKE,
BBITIOJTHEHA JIOTIOJTHUTEIbHAS O0Jiee CTporasi akcuoMaTtu3aius rnojacrtaHoBku. Hanbomnee
CIIO)KHBIMH SIBJISFOTCS JI0KA3aTeIbCTBA HEMPOTHBOPEUYMBOCTH OOBSIBICHHUS W BBI30Ba
pOoLEAYP.

Cratuyeckass CeMaHTHMKa HE aKCHOMATHU3UPYETCs, COOTBETCTBHE THUIIOB
rmapaMeTpoB NPOIIEAYpP OroBapuBaeTCs Kak He(POpPMaIM30BAaHHOE JOIMOJHCHUE
(komMMeHTapuii) K mpaBwiaM BbiBoAa. B dopmyrne mnpemnaraerca ajig OTpaKeHUs
KOHTEKCTHBIX YCJIOBUM, CBSI3aHHBIX C THUIIAMH MEPEMEHHBIX, BBECTH ((pOopMan30BaTh)
MOHSTHE «CTATUYECKOW CPenb» ¢ 00JIACTAMHU-THIIAMH ¥ CEMAaHTHYECKUMU (DYHKIMSIMHU
MpOBEpPKU TUMOB. B pesynbTaTe momydeHa «ropa» GopMmyll U ypaBHEHHM, B KOTOPOU
onpeieiieMble KOHTEKCTHBIE YCIIOBUSI OKOHYATEIBHO 3aTEPSITUCH.

Kaxk y»xe ynmomuHanoch, mOCTpOCHHE MTPaBUI BHIBOJIA JIJISI ONIEPATOPOB MPOTPaMM
SBJISIETCS CJIOKHOM 3a/laueif, B CBSI3M C 4YE€M ONHCAHHWE MOXKET COJIepKaTh OLINOKU

IIPUHOUIINAIIBHOT'O XapaKTepa.
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B pabore Kuapka paccMOTpeHBI  BO3MOXKHOCTH, XapaKTepHbIC IS
aJIr0JI0MOI0OHBIX SI3bIKOB MPOTPAMMUPOBAHUS:

1. [Ipotenypsl Kak mapameTpbl IPOLETYpP.

2. Cratuueckast 00JacTh JIEUCTBHS HWIACHTU(UKATOPOB, BXOMISIIUX B

ONMKMCaHHE MPOLEAYD.

3. Pexypcusi.
4, ['moGanbHBIC IEpEMEHHBIC.
5. [Tpouienypsl, ompeseneHHbIE BHYTPH IPOTPAMMBI U HCIOJIb3yeMble B

BBIDOKEHHUSIX I8 (PAKTHUYECKUMX MapaMeTpoB  MPOUEAYP, BbBI3BIBAEMBIX IO
HAaMMEHOBAHUIO.

JIOKa3aHO, 4TO COBMEIEHHE BCEX ITHUX IIATH BO3MOYKHOCTEH B OJHOM S3BIKE
JIeJlaeT HEBO3MOXKHBIM IOCTPOCHHE ITOJIHOM XOApOBCKOM CEMAHTHUKHU. Y CTpaHEHUE
Jr000H M3 ATUX MATH BO3MOXKHOCTEH MOXKET JaTh IOJHYIO XOapOBCKYIO CHCTEMY.
N3BecTHO, 4TO (PYHKIMOHAIBHO SKBUBAJICHTHBIE NPOrpaMMBbl JalieKO HE BCerja
JIOKa3ye€MO 3KBHUBAJICHTHBI.

Hampumep, MOXHO IOCTPOUTH TPHUBHAIBHO 3AIMKIMBAOIILYIOCS IMPOrpaMMy H
porpamMmy, 3alMKIMBAIOIIYIOCA TOTJa M TOJBKO TOTJa, KOTJa BepHa Kakasi-mu0o
UCTUHHAsA, HO HE JoKa3zyemas B TEOpUU MHOXKECTB (opmyna. Dioia-XoapoBckas
CHUCTEMA MPABWJI IOJHOCTBIO ONPEIEISAET BBINOJHEHUE MPOrpPaMMbl TOJBKO B TOM
cly4yae, €ciau K Hell [go0aBisieTcsi OECKOHEYHOE TMpaBUjI0 BbIBOAA (IIPaBUIIO
OE€CKOHEYHON MHAYKLIUU JJI IUKJIIOB).

Ecnu Takoe npaBuiio HE MPEyCMOTPEHO, TO BOBMOXKHO «00Jiee YeM OECKOHEUHOE
BBINIOJIHEHHUE MPOrpamMMbl, KOTJa MOJIEIbI0O MHOXECTBA MOMEHTOB BPEMEHHU CIIYKUT
HECTaHJapTHAsI MOJIETb HATypaJIbHOTO psifa. Bompockl MOMHOTHI ISl alrOPUTMUYECKUX
JIOTUK OYEHb TOHKM W TPYAHBI C MaTeMaTH4ecKoll Touku 3peHus. Kmapk mokasain
HEOOXOJMMOCTh HCIIOJIb30BAHUS JIOMOJHUTENBHBIX MOHATHM B aKCHOMAaTH3aILUSIX
X0apOBCKOT0 THMa. JTa HEOOXOAUMOCTh yUTE€HA BBEJACHHEM MEPEMEHHBIX-TIPU3PAKOB,
OTCYTCTBYIOLIMX B IMporpamme, HO HEOOXOIUMBIX sl ee Bepupukauuu. bonee Toro,
MOKa3aHO, YTO HU OAMH OJHO3HAYHBIN MpeoOpa3oBareib MPEIUKATOB HE JIOMYCKaeT

KOPPEKTHBIX ITpeoOpa3zoBaHuii O€3 BBEACHUS JIOMOJIHUTENbHBIX TepeMeHHbIX. C npyroi
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CTOPOHBI, 3TO MOKA3bIBAET HEOOXOAMMOCTh YHUCTO JIOTHIECKUX MPABUIT MPEOOPa30BaHUS
BbICKa3piBaHUM B Diona-XoapoBckoil cucreme. Kiapk cBA3alm aKCMOMATHYECKYIO
CEMaHTHKY CO CKOTTOBCKMMHU HMHTEPHPETAUMSAMH U TMOKA3aJ, YTO MOCBUIKH IPaBUII
BBIBOJIa TIOJIHOW CHUCTEMBbI OOsi3aHbl ObITh HAWOOJBIIMMHU HEMOJABUKHBIMU TOYKAMHU

npeoOpa3oBareseil NpeIuKaToB.
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3akaoueHue

N300peTeHne s3blka NPOrpaMMHUPOBAHMS BBICIIETO YPOBHS IO3BOJUJIO HaM
oOaThCs ¢ MAIIMHOM, MOHUMAaTh €€ (eciid, KOHEeYHO, Bam 3HaKOM HCMONB3YyEeMBIit
A3BIK), KAK IOHUMAET aMEpUKaHE HEMHOTO 3HAKOMBIA C PYCCKUM SI3bIKOM JIPEBHIOIO
a30yky Kupuiuupl.

[Ipomie roBopsi, Mbl B HAalllEM Pa3BUTHUM HAYKH MPOrPAMMHUPOBAHHUS MOKA YTO C
OBM na BbIL.

DTO HE capka3M Bbl TOJIBKO TIOCMOTPHTE, KaK pa3BHJIACh Hayka
IPOrPaMMHUPOBAHMS C TOTO BPEMEHH, KAaK MOSBWINCH SA3BIKM MPOTPAMMUPOBAHUSA, a
B€Jlb SI3bIK MPOrPaMMHMPOBAaHUS BBICIIETO YPOBHs, CyIs MO BceMy emié miuageHen. Ho
eclii Mbl OOpaTUM BHUMaHHE Ha TEMIIBI pOCTa M Pa3BUTUS HOBEMIIUX TEXHOJIOTWHA B
00JIaCTH MPOrpaMMUPOBAHUS, TO MOXKHO MPEIIOIOKUTh, YTO B ONmkaieM Oyayiiem,
4eJI0BEUECKHE MMO3HAaHUSA B 3TOM cepe, IOMOTYT IPOU3BECTU Ha CBET S3bIKH, YMEIOIINE
IpUHUMATh, 00pabaThIBaTh U NepeaaBaTh MH(GOpPMALMU B BUIE MBICIH, CJIOBA, 3BYKa
WM kecTa. Tak U XoueTcs Ha3BaTh ATO JETHUIIE KOMIBIOTEPU3UPOBAHHOTO OYIyILETO:
«SI3BIKM IPOTPaMMHPOBAHUS "'BbICOYANIIIETO" YPOBHSD.

Pa3mbliisiss Hax 3TUM, XOYETCsl BEpUTh B IMIPOTPECC HAYKU M TEXHHUKH, B BBICOKO-
KOMIBIOTEPU3UPOBAHHOE Oyylllee 4YeJOBeUeCTBa, KaK €IUHCTBEHHOIO CYIIECTBA Ha
IUIAHETE, IYCTh U HE HCIIOJB3YIOUIETO OJWH, ONPENEIICHHBIA PAa3srOBOPHBIM SI3bIK, HO
CIIOCOOHOTO TakK OBICTPO MPOTPECCHPOBATH W pa3BUBATh CBOM MHTEIUICKT, 4YTO U
nepexojia OT MHOTOSI3BIKOBOM CHCTEMbI K BCEOOIIEMY NMOHMMAHMIO JOJTO XAAaTh HE
PUAETCS.

EauncTBeHHBIN crioco® u3ydyaTh HOBBIM SI3bIK MPOrPAMMHUPOBAHUS — MHUCATh HA
HEM mporpaMMbl. M300peTeHre sS3bIK0B MPOrpaMMHUPOBAHUS BBICIIETO YPOBHS, a TAKKe
UX TIOCTOSSHHOE COBEPUICHCTBOBAHUE U Pa3BUTHUE, IMO3BOJWIO YEIOBEKY HE TOJIBKO
0o0IIaTbCS ¢ MAIIMHOW M IIOHMMAaTh €€, HO HCIOoJb30BaTth DBM i crnoskHeHImx
pacueToB B 00JacTH CaMOJIETOCTPOCHMS, PAKETOCTPOCHMs, MEAMLHUHBI U Jaxe
HKOHOMUKHU.

HecMoTpss Ha TO, 4YTO COBPEMEHHBII YpPOBEHb Pa3BUTHUS  SI3BIKOB

MporpaMMHUpPOBaHUA HAXOOATCA Ha BBICOKOM YPOBHC, TCHACHIMA UX PA3BUTHUS, a TAKKC
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pa3BUTUS UHPOPMALIMOHHBIX TEXHOJIOTHIA B IEJIOM, CKIIAJbIBAETCS TAKUM 00pa3oM, YTO
MOJKHO TPEATOI0KUTH, YTO B OnrkaiiiieM OyaylieM, YeJOoBeUeCKre MO3HAHUs B 3TOM
cdepe, MOMOTYT MPOU3BECTU Ha CBET SI3BbIKHM, YMEIOIIUE MPUHUMATH, 00padaThiBaTh U
nepenaBaTh HHGOPMAIIMU B BUE MBICIIH, CJIOBA, 3ByKa HIIU KeCTa.

MoXHO cKa3aTh, 4TO MPEMJIOKEHHBIM Marepuan oOecnedyuBail HM3y4YeHHE U
CKpPYIYJIE3HBI aHAJIU3 HE TOJbKO BHEIIHETO, HO W BHYTPEHHETO MHpaA S3bIKOB
nporpaMmMupoBaHus. JleMCTBUTENBHO, BEAb 3/1€Ch PACCMATPUBAIOCH KaK «KPOATCI U
HIBIOTCS» SI3BIKM TIPOTpaMMHUpPOBaHUS. [l03TOMYy OYEHb Ba)XXHO H3ydaTh TO, C YEM

HCTIOCPCACTBCHHO 3TH JIIOAU pa6OTaIOT — C sA3bIKaMHU IIPOTrpaMMHUPOBAHH.
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