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NPENHUCIIOBHE

B mociienHue rogb BHHMaHHE CIIELHAJHCTOB B OOJACTH IIPO-
rpaMMHpOBaHHA, HHPOPMATHKH H BHIYHUCIHUTENBHON TeXHHKH BcCe
6osiblle NpHBJEKaeT HOBOe HaNpaBJieHHe, BO3HHKIIee Ha CTHIKe
MaTeMaTHYCCKOH JIOTHKH M NpPOTPAMMHPOBAHHS M MNOJyYHBIIEE
Ha3BaHUe JIOTHYECKOTO IporpaMMHpOBaHHs. B pycne 3toro Ha-
IpaB/leHHst MNOSBUJIKUCH HOBBIE $3bIKH, TEXHHKA peajH3alUH H
IPOeKTH MAUIMHHHX apXHTeKTyp. Kak Haubosee H3BeCTHHE NpH-
Mepbl MOXHO Ha3saTh co3laHHHH A. Koamepos Bo PpaHuuu
a3blk IIpostor, 3auH6yprekyio peaJusaiuio ITposiora, BHIMOJIHEH-
Hylo . YoppeHoM, H SIMOHCKHA HAllMOHAJbHHIH TPOEKT BBIYHC-
JIUTEJNbHBIX CHCTEM IIATOrO NOKOJEHHS.

Hpeilinble KOpHH JIOTHYECKOTO NPOTPaMMHPOBAHHS JeXaT B
MaTeMaTHYeCKOH JIOTHKE, TJe YCHIAHAMH HeCKOJbKHX IOKOJeHHH
MaTeMaTHKOB BCero Mupa OBUIM cO3ZaHH MeTOAH (POPMAJBLHOTO
OIIHCAHHS 33424 C [IOMOIIBIO JOTrHYeCKHX GPOopMyJ H MeTOAB (op-
MaJIbHbIX J0Ka3aTeJbcTB (BBIBOAOB, AEAYKIIHE), II0O3BOJSIOILHE
DNOCTAaTOYHO YIOOHO OMHCHIBATH (DYHKUHH H OTHOLIEHHS U &@BTO-
MAaTHYeCKH MOJYYaTh IO 3THM ONHCAHHSM pelleHHs ¢ IpHeMJe-
Moit creneHblo 3¢p¢ekTuBHOCTH. COOTBETCTBYIOULASt TEOpeTHYe-
cKas pabora Benach U y Hac B CCCP, HO HefoCTaTOYHO HHTEH-
CHBHO M He BCeraa AOBOAMJACH A0 IIpHEMJEMBIX AJS BBIYHCJIH-
TeJNBbHOH NPAaKTHKH pe3yJbTaTOB.

Hacrosiuuit c60pHHK NpH3BaH CO/IEHCTBOBATh OCO3HAHHIO 3TOTO
HOBOTO siBJIEHHSt B HH(OpPMATHKE H OCBOEHHIO HAKOIJIEHHOTO B
MHDe 1epefoBOro onbita. JIuteparypa no Jjorudeckomy Iporpam-
MHPOBAHHIO BeaHKA, HO IIJIOXO JOCTYNHA H MaJjo M3BeCTHAa MIH-
POKHM KpyraM COBETCKIX CNeLHaJHCTOB B 06aacTH mporpaMMH-
poBaHus u Hipopmaruku. COOpHHK 3aAyMaH KaK CBOero poaa
XpecToMaTHs, B KOTOPYI0 OTOOpaHbl He caMble HOBHE, HO NpeA-
CTaBHTeJbHble paloThl, (UKCHPYIOIHE BAXKHHIE 3Tallbl PA3BHUTHSI
JIOTHYECKOTro mnporpaMMupoBanus. Ouu napT HHGOPMALHIO H3
IepBbIX PYK O [VIABHBIX acleKTaX JIOrHYECKOTO IporpaMMHpOBa-
HHS — TeopeTHYeCKHX OCHOBAX, f3blKaX, peasH3alHusaXx, [IpHMeHe-
HMAX (He IIPeACTaBJeHA TOJBKO TEMAa MAUIMHHOH apXHTEKTYpH,
KoTopasi 6JiHXe K BHIUHCIHTEJNbHOH TeXHHKe H 3acJyXKHBaeT 0CO-
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G6oro paccmorpenus). IlosoBuHa crated B3Ara U3 COOPHHKA
Logic Programming (L.: Academic Press, 1982), kotophiii cran,
MOXKHO CKa3aTb, HaHGoJee LHTHPYEMBIM HCTOYHHKOM H HACTOJb-
HOM KHHIOH CIelHaJHUCTOB IO JOrH4eCKOMy NPOrpaMMHPOBAHHIO.

B oTkpbiBalowux c60pHUK ctathax k. Pobuncona, A. Koa-
mepos H P. KoBasbcKoro, KOTOpPHIX yXKe CUMTAIOT KJacCHKaMH
JIOTHYECKOTO IPOrpaMMHPOBAHHS, JaeTcs KHBAasi KapTHHA MCTO-
pHH M Da3BHTHS HAeH JIOTHYECKOrO MPOrpaMMHPOBAHHS, BKJIO-
yas a3bK [TpoJor. Cratha B. loménku u I1. Cepenu nocesiieHa
npuMeHeHusM [lposora, acrartest M. Bpanoxe — ero peannsauuu.
B Tpex M3 mocJeaylOUHX cTaTell paccMAaTpHBAIOTCS ApYyrHe s3H-
KH JIOTHYECKOTO IIporpaMMHpoBaHusi, Oojiee HJIH MeHee OTJH-
yajomuecs ot Ilposora. B cratbe K. Kaapka ¢ coaBropamu H
cratbe M. Xarus u T. Cakypau o6cyX1aI0TCS CBSI3H JIOTHUECKHX
IIPOrpaMM C JIOTHYECKHMH CllelHUKALHAMH.

UTo6bl OpHEHTHPOBATh YHTaTeNell B JHTEpaType, ocTasuieiics
3a npepesaMu cO0pPHHKA, MBl BKJIIOUHJIH 0630pPHYIO CTAThiO, B KO-
TOPO# CHCTEMaTH3HPYIOTCA OCHOBHBIE TOHSATHS M HalpaBJeHHS
JIOCHYECKOTO TNPOrpaMMHpPOBaHHS B IUHPOKOM CMBbicsie, AaJeKO
BHIXOJIIEro 3a paMKu IIpoJsiora U npoJsioroo6pa3Huix f3bIKOB, H
B KoTopo# nmpHBoAHTCcA 60JbMIO cnHCOK JgHTepatyprl. [To cBoefi
HaNpaBJeHHOCTH 3TOT COOPHHK IpPOMOJNKAET JIHHHIO BhIIIEAIIHX
paHee B u3nateibctBe «Mup» cOopHHKOB «J/laHHble B f3BIKaX
nporpammuposanuay (1982 r.) u «TpeGoBaHus H crelHpHKALUH
B paspaGorke nmporpamMm» (1984 r.). dra JuHHA 3akJioYaercs
B TOM, 4YTOOBl faBaTh B KHHMrCe MaTepHaJbl, 00beIHHAIOILHE TEO-
DETHKOB H IIPaKTHKOB, o6paluasi BHHMAaHHe TEOPETHKOB Ha INpaK-
THYECKH Ba)KHble HANpaBJeHHs Pa3BHTHS TEOPHH H IIOKa3biBas
IPaKTHKAM MPHKJAANHYI0 3HAYHMOCTb TEOpeTHYeCKHX pabor.

A. II. Epwos
B. H. Aeaghonos



JOTUYECKOE NMPOTPAMMHUPOBAHHE — NPOLWJIOE,
HACTOSIUWLEE U BYAYWEEY

AX. POBHHCOH

PasMmbimisis 06 wctopuu M 6yaylleM HAEH JorH4eckoro mpo-
rpaMMHPOBaHHS, TOJE3HO Pa3jHuaTh cJelylolHe MepHOAb:

nanekoe npouoe (1879—1970)
6au3koe npoutsoe (1971—1980)
Hacrosiuee (1981 —1990)
6nu3koe Gyaymee (1991—2000)
najekoe Gypyuee (2001—7?)

1. JAJIEKOE NMPOIUJIOE (1879—1970)

Janekoe npomJoe HayuHAaeTcss BAXKHOH BEXOH B IICTOPHH
uaet. B 1879 r. poanscs AnpGept DiiHIITEHH U B TOM XKe TOLY
MOSBHJIOCH elle KOe-YTo, 3 HMeHHO TO HCYMCJIeHHe IpeiHKaToB,
KakuM MBl ero Tteiiepb umeeM. Ero usobpesa oann uenosek, ['ort-
Jg06 Dpere, MaTeMaTHK, LeJb KOTOPOrO COCTOSJA B TOM, YTOOHI
NOJIHOCTbIO NPOAHAJNH3HPOBATL (YOPMAJIBHYIO CTPYKTYDY UYHCTOTO
MmblieHus. ®pere Haszpan cBow cucremy Begriffsschrift — cuo-
BOM, KOTOpOe €My, IO-BHIHMOMY, TOX€ NpHIIIOCh H300pecTH.
OHo, Kaxercs, 03HayaeT YTO-TO BpoAe <«CHCTeMa obGo3HauyeHuM
Aast noHstHis. OH CYMTaJ ee YHHBEPCAJbHBIM SI3HIKOM, B KOTO-
pPOM MOKHO OBLIO OB NPeJCTaBHTb CHCTeMATHYECKHM H MaTeMa-
THYECKH TOYHBIM 00pa3oM J00yio BO3MOXHYIO dopMy paiuo-
HAJBHOTO MBILLIEHHS, KOTOpass Moraa Obl cTaTh YaCThiO JdeAYK-
THBHOTO PacCyXIeHHs.

Tak oHo i okasaJioch. I moJsiaralo, YTo UCTOPHS CHCTEMbBI 060-
3Hauenuii Ppere onpaspana ero Bepy B Hee. OcrajibHast 4acTb
AAJIeKOTO NMpPOUIIOro — M0 CYLIeCTBY pas3BuTHe cucTeMbl Ppere B
O/lHOM KOHKpPEeTHOM HanpasJjieHHH. DTO HallpaBjeHlHe MOXHO
O6bu10 Gbl HA3BaTb «BBLIYUCJIMTENBHBIM HCYHCJIEHHEM IIpediKa-
TOB»?), B KOTOPOM BCerja HILYT aJrOPHTMbi, CHCTEMaTHYECKH

') J. A. Robinson. Logic programming — past, present and future.—
New Generation Computing, 1, 1983, p. 107—I121. Cratba npeacrasaser
co6oit ‘cxxaToe M OTPELaKTHPOBAHHOE H3JOXeliHe NyOJASuHOH JIeKUHH, NPOYH-
raHuo#i B HHcTHTYTe ICOT B Tokuo 10 deBpans 1983 r.

© by OHMSHA, LTD. 1983.

?) Computational predicate calculus. — [Tpun. ped.
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oxsarbiBalolke mnpouecchl aeaykuuu. Kak samerun ®pere, 3tH
IPOLIECCH HYXKHO NPEACTABHTL MATEMATHYECKH TOYHO, YTOOB HX
MOXHO 6blI0 H3ydaThb (opMasbHO. OAHAKO BHIYHCIHTENbHBIMH
BONMPOCAMH KaK TAaKOBLIMH OH HENOCPEACTBEHHO He 3aHWMaJcH.

TakuMm o6pa3om, JajeKoe NPOULIOe JOTHYIECKOro MPOrPpaMMH-
pPOBaHHSt — 3TO HMCTOPHS BHIUHCJAHTeNbHO! Joruku. Ilocsie noss-
aenus Begriffsschrift B Tedyenne poaroro nepuona, okomo Tpuu-
LLATH OATH JIeT, HHYero [1eHCTBUTENIbHO 3HAYMTEJBHOrO He Ipo-
H301L10. B HCTODHH HMCUHCJEHHS NPEAHKAaTOB MOJHO yIOMHHATb
3HaMeHHTYI0 paboty Ya#itxena n Paccena «Principia Mathema-
tica». OnHakKo 3Ta pabora siBJAsSeTCS Ha CAMOM JeJie 4acThio He
BLIUHCJAWTENbHON JIOTHMKH, a [pYyro#f BeTBH Ppa3BHUTHS, KOTOpPOH
@pere ToXe O4YEHb HHTEPECOBAJICA: peyb HAET O MOMBITKaX MNpo-
aHaJIU3UPOBATL N0 CAMBIX OCHOBAHHH OCHOBHHE HAEH MaTeMa-
THKH — [IOHATHST (YHKUHH, GeCKOHEYHOCTH, MHOXECTBa H T. J.
dpere Bepua, TaK xe Kak H Yaiitxea ¢ PaccenoM, uto 3TH mo-
HATHA MOXHO NPOAHaJH3HPOBATb B YHCTO JIOTHYECKHX TepMHHAX,
K YeMy KaK pa3 H CTPEMHJIOCh 3TO HanpaBJieHHe Pa3BHTHA — JO-
TULM3M.

B BhuHCaHTENBHON Xe JIOTHKe NepBoi -Tocae Ppere neicTBu-
TeJbHO 3HauuTeNbHOH OblIa HanHcanHas B 1915 r. pabora JIé-
BeHreiima. Elo HauMHaeTcs MJIOJOTBOPHBIH NEPHOA HCCENOBaHHMH
H OTKpHITHH, AOCTHUIIHA KyJbMuHAUuu oKoso 1930 r. ITpumepHo
B-3TO BpeMsi OblJIO OKPHITO TO, YTO MBI Telepb cuHTaeM (yHAa-
MEHTAaJbHOH TeopeMOH HCUHCAEHHS MpeIHKaToB. IDTO CHeJaJH
He3aBHCHUMO ApYr OT japyra ¢paHuUy3cKWi anarebpaucT W JOTHK
XXak Dpb6pan, koropwit B 1929—1930 rr. B Bo3pacre 21 roaa
MHCaJ CBOI AOKTOPCKYIO AHccepTalHio, Hopsexew Topaabg Cky-
JIeM, 3peablii IpogeccHOHaNbHBIH MaTeMaTHK, paboTasluiuil B
1920-x ropax Hap Toi xe npoGJaemoii, # Kyprt I'éaenb, aBcTpHit-
CKHil MareMaTHK. Bce OHH IHITaNHCh [0Ka3aTh TOT OCHOBHOM
($akr 06 HCYHCJEHHH NpefHKaToB, KOTOphi dpere, KOraa oH ero
1306peJs, ¢ camoro HayaJ/la NPUHMMAJ HA Bepy, a UMEHHO, 4TO 3TO
NEeHCTBHTEJbHO MoJiHas cucTeMa 0603HA4YeHHH, T. €. NeHCTBUTENb-
HO AeJiaeT Bce TO, AJ151 4yero oHa Oblja NpegHa3HauyeHa.

A npenHasnayeHue 3TOTO A3bIKA COCTOSIO B TOM, YTOOBI 06ec-
Ne4YuTh ¢GopmasbHOe A0KA3aTeNbCTBO KaX(JOro 3alHCaHHOTO Ha
3TOM $I3blKe JIOTHYECKH BEplOro MNpelJOoXKeHHs, T. €. HCTHHHOTO
NPH BCeX BO3MOXHBIX HHTepMpeTanusx, H 4To6H 3TO J0Ka3aTelb-
CTBO CHCTEMATHYECKH CTPOHJIOCH IO 3aJaHHOMY MpelJOXeHHIO.
[éneab, dp6pan u CxyjeM pasHbHMH cnoco6aMH MOKa3aJjH, 4TO
TaK OHO H ecTb. MMeHHO 3THM JIOASIM MBI CeroaHst 06s3aHbl
NpoUefypaMH JOKA3aTeJbCTBA B HCUHCJIEHHH NPEAHKATOB.

OpbpaH aan HeCKONBKO BepcHi NpoLeaypPH A0Ka3aTeJbCTBa,
B ONHOH H3 KOTODBHIX OH KacaeTcst HJeH, Ha3HBaeMOil Tenepb
«YHHGHKALHA»,
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Koneuno, B 1930 r. He GBLIO BHIYHCAHTENbHEIX MALIHH, HA KO-
TOPBIX MOXHO OblJIO 6Bl BHINOJHATL 3Ty NPOLELYpPY, OHH (aKTH-
YeCKH NOSBUJIHUCh TONBKO B HauaJse 1950-x ropoB. Tak 4To HHKTO
H He AyMaJ O NPOrpaMMHPOBAHHH IIpolEeAYyPH AOKa3aTeJbCTBA
QJIst BHIYMCAUTENbHOR MallHHBL npuMepHo po 1955 r., Koraa aar-
yaHuH DBepT Ber pemua nonbitathcs cAenath 3T0. 3a HUM I10-
clel0BaJu ApYyrue, cpeld KOTOPHIX caeayer ynoMsiyte CrHra
Kaurepa u Jlara Ilpasuia us HIBeuuu, [Tons 'unMopa, Xao Bana,
Maptuna JIssuca u Xunapu Ilyrnama uz CHIA, —Bce onu pe-
IUWJH UCNIBITATh NpOLeAypy 25-MeTHedl [QaBHOCTH Ha BBIYHCIH-
TeJbHBIX MAIIHHAX TOTO BPEMEHH.

ITocrynas takum ob6pasoMm, [ar IIpasuu «oxuBHI» B 1960 .
MOHATHE YHU(DUKALUK M HCNOJNB30BaJ ero B OJHOH W3 CBOHX paH-
HHX TIIpOrpamM.

OnbIT 3THX HCcefoBaTes el MOKasaJs, YTO aJrOPHTM, KakK OH
cthopmyauposaH B 1930 r., 661 He CAHIUKOM XOPOLI C BHIYHCJIH-
TeJNbHOA TOYKH 3DEHHS B COBPEMEHHOM CMBICJIE H 4TO B HeM
BCTPEYAIOTCS «B3pLIBhI», Upe3MepHble pa3pacraHust KoOMOGHHATOP-
Horo xapaxrepa. Mccienosateny ObIIH A0BOJBHO Pa304apOBAaHH
BLINIOJIHEHHEM aJITOPUTMA.

Oxojio 1961 r. 7 TakXe Hayaja u3yyaTh 3TH paboThH, H MHe
IIPHLLIO B roJIOBY, YTO C MOMOLIbI0 HECKOJbKHX MPHEMOB MOXHO
YJAYUIIHTb BHINIOJHEHHE OCHOBHOT'O aJrOPUTMa Ha BBIUHCAUTEJb-
HOH MamuHe. B xone Moeit paGoThl st HAaTKHyJCA HA HAel0, Ha-
3bIBAEMYIO TeMepb «pe3osiolusiy. ITo 6bis crnocob BKIOYUTb KOH-
LeNuUHio YHUPUKAUHK B CaMyl0 CepAlLEeBHHY TOH CHCTEMbl AOKa-
3aTeJbCTBA, ¢ KOTOPOH Hano ObIo paboTaTh.

SI emwe 6yny roBopuTh O COGLITHSIX, KOTOpble IIOCJE€A0BAJH
cnycTsi KOPOTKOe BpeMs IocJe TOro, KaK pe3oJlolHs cTaja cro-
cOo00M, C NOMOILBIO KOTOPOTO JIOAH IILITAJHCh 32CTABHTb BHIUHC-
JIUTEJbHYI0O MAWIMHY BHIMOJHATH OCHOBHOH IIpollecC AOKa3aTesb-
ctBal).

Ho cHayana s xoten 6bl ymOMsHYTb O ApYroH HUTH B 3TOH
KPaTKO# 1ICTOpUH JIOTHYECKOTo mporpammupoBanus. OHa He $B-
JIeTCs HETOCPEACTBEHHO YacThi0 PA3BHTHSI COGCTBEHHO JIOTHKH,
HO, KOHeuHO, HMeeT OTHOLleHWe K paccka3y o JOTHYecKoM Ipo-
rpaMmMmupoBanud. B cepenune 1960-x rozos ABa JKEHTJAbMEHA,
YbH UMEHa He TaK XOPOIUO H3BECTHBI, KAK TOTO 3aCJHyXHBAIOT, —
Maiikn ®ocrep u Tea DiKOK — 3KCIEPHMEHTHPOBANW ¢ MpoO-
rpaMMHBIM (OpMaJii3MOM, KOTOpbI OHH Ha3saan ABSYS (ABer-
deen SYStem). [To3anee ouu nepenmenosanu ero 8 ABSET (ABer-
deen SETlanguage). 370 OBl A3bIK A5 BHIYHCTEHHH, OCHOBAHHBIH

) Tlo noBOAYy HCTOPHH BHMHC/IMTENLIOH JNOTHKI CM. Takxke KHMry Uenb U.,
Jln P. «MaremaTHueckast JIOTHKa M aBTOMAaTHYECKOC AOKA3aTENbCTBO TEOPHIii»
(M.: Hayka, 1983) u koMMenTapuu penaktopa ce nepesona C. H). Macaosa,—
lpun. nepes.
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Ha Hlee, 4TO nNporpaMmuct OyAeT NpocTO JesaTh YTBepX-
JIeHHUA.

OTH yTBepXKAEHHS, HJIH NpeAJOXeHHS, OYAyT, TaK CKa3arh,
aKCHOMAaMH, KOTOpble MPOTPAMMHCT CUHUTAET HCTHHHHMH. OHH
NOJIKHBl BBOAHTHCA B NAMATH MAIUMHBI H 3aTeM HCIIOJb30BATbCSH
KaK NMOCBUIKH [eAYKTHBHBIX BBIBOLOB, KOTJa CHCTEMe IipeACTaB-
JeH 3anpoc, Kak MH Obl Tenepb CKasaau. DTH yTBepXIeHHS
AOJIXKHBl 3aTéM aBTOMAaTHYECKH BHI3LIBATHLCH NnpH BBIBOJE€ OTBETA
Ha 3anpoc.

Srto 6bl1a OYEeHb MHTEpPecHas PaHHAS MONBITKA [eJaTh TO, YTO
MBI Tellepb npeacTaBiseM cebe KaK JIOTHYecKoe NMpOrpaMMHpoBa-
HHe. OHa npeanpHHHManach, OAHAKO, He B KOHTeKcTe (GopMaJb-
HOT'O HCUHCJEeHHs NPeAHKATOB, 2 HHTYHTHBHO, B 60Jiee HJIH MeHee
OOBIYHBIX MaTeMaTHYeCKHX 0003HadeHHsX. Dro Onia AOBOJBLHO
CJOXHAsl CHCTeMa, KoTopas BeJsa cebst He Tak 3¢deKTHBHO, Kak
Obl xoresqoch. Ho Kaxablf,, KTO XOueT BepHYTbCA K HCTOKAM JIO-
THYECKOTO IIPOrPaMMHpPOBaHHs, AOJKEH 3HaTh o6 3T0il pabore.

Hanee pe3ofolust NoOJayuynJa pacnpocTpaHeHHe H MHOTHC
JIIOAH 33aHSJIUCh €10, BKJI0Yast OAHOTO U3 IIepBLIX [THOHEPOB pe3o-
JIOLIHOHHOTO JiorH4eckoro nporpammuposanus Kopuemna I'puna,
KoTophiii B KoHue 60-x rogos B CraH¢opae nbiTancst MUCNOJab30-
BAaTb Pe30JIOLHIO 0 CYIIeCTBY COBpeMeHHHM clnocoboM Kak oc-
HOBY CHCTEMBbl JIOTHYeCKOTO nporpammupoBanust. OH NpencTas-
a1 ee cebe KaK cucTeMy, oTBedawollylo Ha Bonpochl. M pocra-
TOYHO NPAaBHJIbHO, 3TO KAK pa3 H eCTb TO, B YeM (PaKTHUECKH CO-
CTOMT JIOTHYECKOe TNporpammupoBaHue. Ero pabora npufekJaa
6oJibIoe BHHMaHHe CBOMMH OTYAaCTH XOPOMIMMHM, OTYACTH ILIO-
XHMH cTOpoHaMH. Xopouwas CTOPOHA COCTOSIa B TOM, U4TO 3/€eCh,
HaKoHell, ObIJI CHCTeMAaTHYeCKHH MJIaH BBIYHCAHUTENLHOR CHCTEMBL,
oTBeyarouleil Ha Bonpoch. OH, Ka3ajoch, GblJ 04eHb OOLUM H No-
TEHLIHaJIbHO MPUMEHHMBbIM K IIHPOKOMY Kpyry 3anad. Ilaoxas
CTOPOHA 3aKJ04anach B TOM, YTO KOHKDETHHIH aJrOpPHTM pe30-
JIIOLIMH, JIeXalUlHi B OCHOBe CHCTeMH, Obljl Bce ellle HaCTOJbKO
BBIYHCJIUTE/JBHO CJIOXHDbIM, 4TOOBI Or'paHHYUTh NIPDHUMEHHMOCTDb CH-
CTeMbl 10BOJIbHO MaJCcHbKHMI 3apaauamii. Ha 6oabmnx 3azauax
cucrema [pHHa onsTb HPUBOAHT K KOMOWHATODHLIM B3pbIBaM,
H 3TO pa304apoBbiBaerT.

Tak 4ro B KoHuUe 60-x Hauase 70-x rogoB BLICKA3bIBAJHUChH
OTpHLATeNbHHE 3aMeyaHusl, 0COOEHHO O CTOPOHH! CIeLHAJHCTOB
u3 Kembpupxa (Maccauycerc), Takoro poma, 4To 3aHHMAaThbCA
BBIYHCTEHUAMH B 00JIaCTH HCKYCCTBEHHOTO HHTEJJIEKTa Ha OCHOBe
JIOTHKH H, 0CO6eHHO, Pe30JIIOLHH Upe3BblYafHO IIYNO H 4TO HaA0
HATH APYTHM nyTeM. B mepuoj 3THX CrOPOB NOsIBHJIACh CHCTeMa
[Tasnep, pa3pabarteiBaemass B MaccauycercKoM TeXHOJOTHYeCKOM
HHCTHTYTE. D10 Obijia Apyras JHHHS Pa3BUTHS, KOTOpas Telepb,
KaK f 10J1araio, olsTh CAHBAETCS C TVIABHbIM MOTOKOM. '
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Heckonbko uenoBek — Pobepr Kosaanckuii, Honanwna Kiox-
Hep, Hasun Jlakxam, [ouHanba JlaBiasHa u gpyrue — ynopHO aTta-
KOBaJH npobneMy KOMOMHATODHOH CJIOMHOCTH DPe30JIOLHH, H B
pe3ysbTaTe GBLIO MCIHITAHO MHOXECTBO HAeH. BhIUrphILHOA OKa-
3aJ1acb ujesl OrPAHHYHTD [IPABHJIO PE30JIOIHH TaK, YUTOOH He/lyK-
THBHble CTPYKTYpHI, NMOPOXJAaeMble aJropuTMOM, OBUIH JHHel-
HBIMH 110 QopMe. '

ATo 03HAyaeT, 4TO KaXA0€ N0Ka3aTeJbCTBO AOJNKHO HMeTb
APEBOBHAHYIO CTPYKTYpPYy C OLHOH riaBHOH BeTBblO0. Kaxahbii BhI-
BOAHMBIA M3 BIOHKT (MpelsioxeHHe CIeUHaJbioro BHAA) HOJKeH
JIeXXaTh Ha TJIABHOH BeTBH H ObITb pe30JIbBEHTOH IpeablAYLLero
JH3DBIOHKTA HA I'VIaBHOH BETBH H OXHOTO M3 BXOJLHHIX JH3BIOHKTOB.

Jlpyroe HanpaBJiieHHe 3aKJIOYaJ0Ch B TOM, YTOGH B3STb IIPO-
necc YHHQHKALUMH H MONBITATbCA YCKOPHTbH €ro M YJYYIIHTb ero
BLINIOJTHEHHE.

HeckosbKo 4esnoBek — M f CpeflH HUX — paboTanu Haj 3THM;
Bo6 Boitep u Jx. Myp npHcOeIHHHIHCh K HaM B 3TO BpeMs.
Ato 6b10 B Anuubypre B Lotaanaun. OHKH npuAyMBIBaJIH BCS-
KHe YJUBHTeJbHHE AJrODUTMHUYECKHe TPIOKH, BKJIOYasi COBMeCT-
HO€ HCNOJIb30BaHHE CTPYKTYP!), AN YCKOpPEeHHs Pe30JIOLHOH-
Horo npouecca. ITo cymecTBy AOCTHFHYTHI# K 3TOMY BpeMeHH
Nporpecc MOXKHO Pe3lOMHPOBAThH CJOBAaMH: BCE COCTABHBbIE YACTH
611 roTOBH A5 [Tpodsora.

2. BJIM3KOE NPOULIJIOE (1971—1980)

Hyxen G6bl1 Takoil desoBeK, Kak AJsn KosMepos, uto6h
pasrisiieTb Bce 3JEMEHTHl H COEJHHHTb HX B OJHODOAHYIO CH-
cremy. CHauana Kosamepos usobpen cucTeMy, KOTOPYIO Hassal
SYSTEMQ, a notroM OH Haspan ee (uJaH ero KoJJera Du-
aunn Pyccenb Ha3Basa ee, WIH, BO3MOXHO, naxe xeHa Pyccens)
[Tposiorom; Mbl He MOXeM TOYHO YCTAHOBHTb, KTO IIPHAYMAJ 3TO
M.

Bo BcskoM cayuae Tlposor «poauscs» B Mapcene B 1971 .
[TonpocTy roBopsi, OH COCTOSIJI H3 CHCTEMbl JIHHEHHOHN Pe30JIIOLKH,
B KOTOpDOH [QH3BIOHKTH, ONHCHIBAaOlUIHe 3a4ayy, OrpaHHUYHBAJJHCh
XOPHOBCKHMH AH3BIOHKTaMH, H NpejjoxeHHOH KoBaabcKHM HH-
TepIlpeTalud TOro, YTO NPOHCXOAHT, KOTIa BHl 3amycKaere CH-
CTeMy, — HHTepNpeTalHH, HeNocpeACTBEeHHO npeobpasyiolei npo-
ecc A0KasaTesabCcTBa B 6oJiee TPaAMIHOHHHM NpolEcC BHYHCIE-
uusa. Kaxnwii mar gsiasercs BHI3OBOM NpOUENYyphbl, KOTOPHIH
3aTeM BO3BpalllaeT HEKOTOPOTO pOAAa pe3yJabTaT TOMY, KTO €ro
BhI3BaJ. Bce 3TH BHUHCJ/HMTeJNbHBIE NOHATHS Hcnoab3oBanuch Ko-
BaJIbCKHM B 3TOH MpPOLEAYPHO# HHTEpNpeTaluuH cHCTeM, OCHOBAH-

) Structure sharing. — Mpum. ped.
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HbIX Ha XODHOBCKHMX AHU3BIOHKTAaX M JIMHeHHOH pe3oiouuH. Tak
JIOTHYeCKOe NpOrpaMMHpPOBaHHe CKJIAABIBAJOCh KaK KOHLENIHS.

KoBaJsbcku# 6ul TeM, KTO yBHAe] Bee 310 B IIposore. OH no-
HAJI, KaK €ro paccMaTpMBaTh C JBYX TOUeK 3peHHs — BO-NepBHX,
KaK JIOTHKY, BO-BTOPHIX, KaK BHUUCJECHHE.

Bauskoe npoumioe HauuHaercs, craso 6bith, ¢ Ilposora, Ko-
TOPHIH NMOJIHOCTBIO co3pea B rojioBe Koamepos, u ¢ Kosaganckoro,
HaYHHaUIero CBOX KAMNAHHIO B KayecTBe HEYTOMHMOro 3aliHT-
HUKa HAeH, 3QPeKTUBHO pacnpocTpaHnsoliero HoBoe. [IpoJgor cy-
wectsoBaj! JIoau oueHb GHICTPO YBHAEJH €r0 JOCTOHHCTBA H Ha-
yaJauH nosab3oBatbes uM. Iloknaa Kosasnbckoro Ha Konrpecce
IFIP B 1974 r. cras upe3BbluaiiHo yOeAuTeJbHBIM 060CHOBaHHEM
JIOTHYECKOro MporpaMMHpoBaHusi BooOuwe u [Iposora B yacTHo-
ctu. KoBaJibckuit 6b11 nepBbIM, KTO NPOOYAHA ObICTPHIH poOCT HH-
Tepeca K JIOTHY€CKOMY HPOrpaMMHpPOBaHHUIO.

ATO OpHBEJNO K TOMY, YTO PRI JYYIIHX MOJOABIX y4yeHbix EB-
ponbl B 00sacTH HH(OPMATHKH 3aHSJIHUCh JOTHYECKHM MpOTpaM-
MHpOBAaHHEM KaK CBOHM TJIaBHHIM JesoM. SI xorea 6Bl npocTo
YyNOMsIHYTb TeX, Kotophix 3Haw: Crena-Oke Tepuaynpa us Ilge-
uuu, Keiita Knapka u3 Aurnuu, Maprena san Omaena u3 loa-
JgaHauu, Mopuca bpanoxe us Beabruu, [Terepa Cepenu uz Benr-
pun, dpsa ['aanspa u3 Ppanuuy, [ssuna Yoppena, Hallero Te-
nepetitiero koJuery, Jlyuca u ®epnanpo Ilepefipa us Ilopryra-
auu. Bce 3TH 3aMeuarespHble JIOAH BMecTe AadH TPOMaAHHIH
HMMYJIbC JIOTHYECKOMY [IPOrPaMMHPOBAHHUIO.

JloBoJibHO OBLICTPO NPOMCXOAMJIO PA3BUTHE M B OPraHU3alHOH-
HOM IJ1aHe. DT0 WIIKCTpUpyercs, HanpuMmep, NpekpacHoli KHUro#
«Jloruueckoe nporpaMmupoBaHue» '), uanaunoit Knapkom u TepH-
JYHIOM H cojepialllefi TPyJbl MeXJAyHapPOJHOTO CEMHHapa BCero
cooblUlecTBAa Hcc/aenoBaTedei, paboTamoliux B obJjacTu JorHue-
CKOr0 NporpaMMHUpOBaHHs H COOOILAOIIHX HA HEM O CBOHX HAefX,
CBA32HHHIX ¢ PA3BUTHEM M IIPHMEHEHHSIMH IIOHSATHS JIOTHYECKOTO
nporpaMMHpoBanis. $l Aymawo, 4TO 3TO OuUeHb NOMOraer B pa-
6ore.

3aceganus ceMuHapa cocrosiauce B Cupakbioce (BecHa
1981 r.) u Jloc-Anmxkeuaece (qeto 1981 r.), eme oauH nuaHHpyeT-
ca nposectd Jerom 1983 r. B Ilopryranuu. Jletom 1982 r. B
Mapcese cocrosiiach meppasi MeXAyHapojiHas KondepeHuus Io
JIOTHYECKOMY NPOrpaMMHPOBAHHIO H NJAHHDPYyeTCS NPOBECTH BTO-
pyto serom 1984 r. B YnncaJe, llIBeuus 2).

Bosbliyio nmoMoulb JIOTHY€CKOMY INPOTPaMMHDOBaHHIO OKa-
3aJH HECKOJbKO MpEeKpacHBIX KHHUr: «JlorHka mas peileHus 3a-

') TlaTb craTell M3 3TOM KHHTH TPEACTABJCHH B RAaHHOM COGOpPHHKE, —

ITpunm. ped.
2) TlepeueHb APYrHX KOHGEPEHUHH H CEMHHAaPOB, 4 TaKXe HX TPYIOB
cM. B 0630pe B Konue Hacrosllero c6opuuka. — ITpum. ped.
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nay» KoBasbckoro, pykoBoacTBo mo [1posory, HanucaHHoe Kiok-
cuHoM M MenaumoM (Kaokcun V., Meanum K. ITporpammupoBa-
Hue Ha [Iposore. —M.: Mup, 1987.), u ynomsiHyTas Bblllle KHHra
noj penakuueii Knapka u Tepuayunga!).

M KoHeuHO Ke MBI JOJIKHBI 3aCBHETEJIbCTBOBATh CBOE YBa-
JKeHHe YIHBHTeJbHOH peanusauuu [IpoJsora, nociefoBasllied 3a
nepBOHAYaJbHOH MapceabCKOH peaJsiH3andel, OCHOBaHHOH Ha
®oprpane. JloriueckoMy NpOrpaMMHPOBAHHIO YPE3BHIYAMHO MO-
Be3JI0O C YAHBHTeJNbHOH 3auHOyprckoll peaususauueil Ilposora Ha
DEC-10, sbinonHenHoit [3BufioM YoppeHoM, KoTopasi, s CUHTAIO,
JNEeHCTBHTEJNIbHO BBIABHHYJA JIOrHYECKOE NpPOrpaMMHpOBaHHEe Ha
nepBoe MeCTO H cjiesiaja ero nojesHbiM HHCTPYMEHTOM IJIs pas-
HHIX npuMeHeHu#. HeBo3aM0OXHO nepeoueHHTh Bo3jelicTBHE, OKa-
3aHHoe [I3BHA0OM Gjarofaps 3Toi peasH3anHH.

B 1975 r. 3pHu 3ubepr u S peWIUNH Peau3oBaTh CHCTEMY
JoTHyeckoro nporpaMmHpoBanus Ha Jlucne B Cupakbioce. Hamy
cucreMy Mbl Ha3Baad Jloraucnom (LOGLISP)2?). O6mas wnnes,
Jexxkaias B ocHoBe Jloriucna, COCTOHT B TOM, YTOOb. KAK MOXHO
JeJHKaTHee 0ObeJHHUTb INOHSTHE JIOTHYECKOro NporpaMMHpoBa-
HHAL C MOHATHeM (YHKUHOHAJbHOrO NMPOrpaMMUPOBAHHUS, NpHMeE-
poM koroporo siBasieTcs JIucn. 1o caMblii U3BECTHHIH NpUMeED, HO
Telnepb CYLIECTBYIOT 0oJiee YHCThle W 3JIeraHTHble CUCTEMBI QYHK-
IMoHAJbHOrO rnporpammupoBanusi, Takue Kak SASL u KRC I»-
Buna Tépnepa, LISPKIT Ilerepa XenmepcoHa u cucrema, o Ko-
Topoii roBopus IxoH B3kyc B cBoei JIEKUHH TbIOPHHTOBCKOTO
Jgaypeara 1977 r.%).

BHemHe ¢yHKuHOHANIbHOE NPOrpaMMHpPOBaHHEe BHINIALHT Kak
NOHATHE, HEe3aBHCHMOE H HECKOJbKO 000coO/eHHOe OT JIoTHYe-
cKkoro mnporpamMmupoBaHusi. OJHAKO s yTBepXKaal, 4TO U TO H
npyroe sIBASIOTCA NpuMepaMu GoJsiee obied, dpyHmaamMeHTaJdbHOMH,
eJMHOH H NPOCTOH HJeH, KOTOPYIO MOXHO Obli0 Obl (BCIIOMHHM
uuelo u3 AbepaHHa) Ha3BaTh «yTBEPJAHTENbHOE [POrPaMMHPOBa-
HUe». DTO THN NPOrpaMMHPOBAHHs, KOTKa BH 3aHHMaeTecb TeM,
YTO YyTBEpXKAaeTe O HEKOTOPLIX MPEJJIOKEHHSAX, YTO OHH HCTHHHBL,
H 3aTeM INPOCHTE BBIBECTH JApYrue MNpeijoxKeHHs KaK HX clef-
CTBHSA.

B sorHueckoM NporpaMMHPOBAHHUH 3TH YTBepXKJaeMmble mpej-
JIOXKEHHS HMEIOT BHJ| UMIIHKALHH, a B (YHKIHOHAJIBLHOM — pa-
BeHcTB (ypaBHeHHii). Ho 3T0 B Me€HCTBUTENbHOCTH TOJbKO BHeLI-
Hee pasnuude. JI Aymalo, 4To ryiaBHoOe 31€Ch TO, 4YTO, KOTja BhH

1) Bu6auorpadugeckHe cBelleHHss 06 3THX M APYrHX KHHrax u paborax
No JIOTHYECKOMY MNPOTPAaMMHPOBAHHIO CM. B CITHCKe JHTepaTypel K o0630py
B Komle c6opunka, — ITpum. ped.

2) Cm. cratbio k. PobuHcona n . 3u6epra B AaHHOM COOpHHKE. —

ITpum. peo. )
3) Cwm. Takxe pa3d. 2.1 o630opa B xoHue c6opuuka. — ITpum. ped.
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3amycKaere CHCTeMbl TOTO MJIM APYroro BHAAa, Bbl 3amyckKaere
JNelYKTHBHbIe MAUIHHbI: IPOCHTE HX BHIIOJHUTb AJIS RAC HYXKHble
AeAYKIHU (BBIBOAHI). ’

Tak yro Jloraucn, kotophii MH cefiuac 3akanyuaeM B Cu-
paKbloce, — 3TO NONbITKA 3aKJIOUHTh B eIHHHE PaMKH 063 CTHIA
nporpamMmupoBanus. JIpyrue JIOAH, Takue, Kak I KoMopoBckui
u3 Jlunkonunra B llseuun (cefiuac on B lapBapiackoM yHuBep-
CHTeTE), TOXe MbiTaJuch 00beAHHHTh Jlucn u Joruyeckoe npo-
TpaMMHDOBaHHe, H, KOHeYHO, HeT HaJXOOHOCTH YKa3biBaTh TAaKOH
ayJMTOPHH, UTO 3TO KPyNHas TeMa B BauieM cOOCTBEHHOM INIpOEK-
Te BBIYHUCIUTEJIbHBIX CHCTEM MSTOrO NMOKOJIEHHS.

Hayaso storo npoekra — GoJibliioe coObiTHE, KOTOpOE OTMe-
yaer KoHen O6JsinM3koro npomioro. Mb Ha 3anaje coBepILEHHO
HEOXXHIAHHO MOJYYHJIH 3TOT NPUATHBIA COPNpPU3: OOHAPYKHIIH,
YTO BBl 37eCh B SINOHHM CNOKOHHO H3YYWJIH 3TH HJEH, HEH3BECT-
Hple y Hac, H NOHAJH, AJS 4Yero OHM NpefHAa3HAYeHbl, 3 UMEHHO
IJIS1 KPACHBOH, CHJIbHOH TEXHHUKH, KOTOPYIO MOXKHO HCIOJb30BaTh
TeM cnoco6oM, B KOTOPOM Bhl cBefyurd. [lss nac B KoHue 70-x
roJ0B 3T0 ObI YAHBUTEJNbHBIH CI0OCOG.

1 nymalo, cielyer cka3aTb, YTo ¢aKTHYECKH B KayecTBe LeH-
TpaJIbHOH HJAeH NPOeKTa Bbl NPUHHMAaeTe He JIorHYecKoe, a yTBep-
JUTeJbHOE NpOorpaMMHpoBaHue '), noroMy uyTo, nocelias 3jaech
MccseoBaTe IbCKHe TPYNIbl, s CHOBA M CHOBA CJBIWAJ Ty Xe ca-
MYyI0O HAEK — OGbeIHHUTh JIOTHYECKOe [POrpaMMHPOBaHHE C
$yHKIHOHATbHBIM.

Tak yto MBI mokHaaeM 6JH3Koe NpOILJOE NOJ HapacTamuue
TOPXKEeCTBEHHbIe 3BYKH OpKecTpa M BCTyNlaeM B Hacroslliee.

3. HACTOALILEE (1981—1990)

Ho B atoM pasroBope Mbl He MOXeM 0OCyXAaTh HacToslilee
B HCTOPHYECKOM IJIaHe, TaK KaK OHO elle He npouwio. Bmecto
3TOro s xotes Obl NPENJIOXKHUTb HEKOTOphle HAOJIOAEHHS OTHOCH-
TeJbHO TOTrO, I'le Mbl HAXOAMMCS M YTO HaM cJefyeT MONBITaThCs
clenath.

1 nymawp, HMelOTCS HEKOTOphle TEHAEHLHH, O KOTODhIX HaM
caenyer nobGecnokoutbesi. Borock, uto paxe ycnex IIposora, Ko-
TOpPBI TaK NPOCAABHJCH, MOXKET HMETb HEKOTOPhIe Heb1aronpUsT-
Hble acnekThl, Hanpumep, si coxaner (no npuyuHaM, CXOLHBIM
¢ TeMH, KoTopble [{efKcTpa BHICKa3blBaJ OTHOCHTEJNbHO ollepa-
topa nepexona GOTO), uro B [Iposiore ecth oneparop yceueHus
CUT wu uro Jwdeil, nporpaMMHpylolux Ha [IpoJiore, nooupsor
* OPOSIBJISITh M306pETaTeNbHOCTh B YINPaBJE€HHH TeM KOHKPETHBIM
cnoco6oM, KotopbiM B IlpoJsiore cTpouTcs AepeBo BhiBoAa. Tam

1) Assertional programming. — ITpum. ped.
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3TO Jlesaercs MOHCKOM B TJIyOHHY ¢ MoMOIlbio GeKTpekuHra (OT-
Xoza B cayyae HeoOXOAMMOCTH Ha3aj), MPH KOTOPOM IPOCMATPH-
BalOTCS BCe Y3Jibl JlepeBa.

310 He ABasercs HEOOXOLMMOH uepTold CHCTEeM JIOTHYECKOro
nporpaMMHpoBaHHe, 3T0 ciayvyailHas oco6eHHocTs [1posora. Beuto
6b1 ayulue, ecqiH Obl TaKHe AeTaju ObJIH HeBHAHMBI AJs MOJb30-
BaTesNsi H He HaBA3bIBAJHCh €My KaK OfHAa W3 TJaBHHIX Bellef,
KOTOpblE €My HaJo yMeTh JesiaTh NPH HATIMCAHWH HPOTPaMM.

Takum o6pasom, onepatop CUT — Hexopolias Belb, HO OH,
no-BHAHMOMY, YK€ BBIXOAHT H3 ynorpebJeHHSl, TAK Kak 3To TO-
caenoBaresbHoe noHsTHe. Ilo Mepe Toro Kak MoABJASIOTCS MapaJ-
JeJabHble peajusaudd Ilposiora, Bbl He 3aXOTHTE 3aHUMAThCA
6eKTPEKHHTOM H3HYTpH, BH OyleTe CTPOHTb AEPEBO B LEJOCTHOH,
napaJjyiesbHol Mauepe. Torjla HHTyuUHS NPOrpaMMHCTOB, JexKa-
1asi B OCHOBe pa3paboTKH ajaroputmoB Ha [lpoJiore, H3MeHHUTCH
H NOJHUMeTCs Ha OGonee BBHICOKHI yposeHb. M 3t0 Gyner xopouro.

IMononaeko#t koncrpykuun CUT B [Tposore ssisiercs B Aeii-
CTBHTEJLHOCTH HEKOTOpOe CpeiCTBO, IM03BoJsAlOlIee: NpOrpam-
MHCTY 3KOHOMHTb BHIYHCJEHHA NMPH NMOCTPOEHUH JiepeBa BbIBOJA.
Koueuno, xoresoch 6B, YTOOLH NPOrPaMMHCT HMeJ BO3MOXHOCTb
IaTh CHCTEMe COBeT, KakHe 3JieMeHThl JepeBa HTHOPHPOBAaTh KakK
HEeHYXXHble, KOTrJlda NOCTPOCHHe JepeBa B XoJe BBIYHCICHUA JO-
CTHIJIO OIpPejeJeHHOr0 COCTORHHA, KOTOPOe HeJb3s YCTaHOBHThH
3apaHee, 10 TOTO Kak BbiuHcJaeHue HauHercsi. OueHb »KejaTelb-
HO, MHe Ka’keTcsi, 06eclieyHTb NPOrPaMMHCTA CPEJACTBAMHU, BJIHSA-
IomMKMH Ha 3¢ ¢deKTHBHOCTL NocTpoeHHst jnepeBa. Ho He 3a cuer
AICHOCTH TporpaMmMul!

K aroMmy HMeer oTHOUIEHHE H TO OOCTOATENBLCTBO, YTO HE cJe-
JoBasio Gbl YUHTHIBATb NMOPAAOK, B KOTOPOM 3alHCaHbl KOMIIO-
HEHTHl KOHbIOHKUMH, TOTOMY YTO JIOTHY€CKH Y HHX HeT HUKAKOTro
ocoboro nopsjka. 3afarh AJsS HUX NOPALOK — 3HAUHT HAJIOXKHThb
JIOTIOJIHHTEJIbHOE OrpaHHYeHHe Ha TO, YTO MBI yTBepiXKJaeM.

He caeaoBasio 6b 6€cliOKOHTLCS N0 NIOBOAY MOPSIAKA HE TOJb-
KO BHYTDH /H3DBIOHKT3, HO ¥ MeX/]y CAMHUMH AH3BIOHKTAMH.

Kopoue roBops, Mbl He JIOJXKHBI BKJIIOUATh B CaAMH JIOTHUeCKHE
0603HaueHHs ChelyaJbHble CONVIAalleHHS O TOM, KaK YINpPaBJ/fiTh
JleTajsiMu MOMCKa BbiBoAa. TeMu /erajisiMH, ¢ KOTOPBIMH IpoLlec-
COp caM, BO3MOXHO, KakK cJeiyeT He CNPABUTCA, JOJXKEH ynpaB-
JASTh NPOrPaMMHCT ¢ NMOMOWBIO ympasJspoulnx BxopoB. Ho artu
BXO/bl HaJl0 OTAEJNHTh OT JOTHYECKUX BXOJOB.

Hajo umern B BUIy, UTO JIOTHYECKOE NPOrpaMMHpOBaHUE BO-
o6lie He CaIefyeT OTOXKAEeCTBAATh ¢ [TposoroM B yacTHocTH. B3au-
MOOTHOILEHHE MEXJYy HHMH COCTOHT B TOM, 4T0 [lpoJor — 3T0
OJiHa M3 peasu3alui, OJJHO KOHKpeTHOoe NpeJCcTaB/eHHe MNOHATHS
JIOTHYECKOTO MporpaMMHpoBaHusi. S1 Obl nake BhICKa3aJ GoJsiee
Qfuiee yTBepXKJeHHe, 4TO JIOTHYECKOE MPOrpaMMHPOBAHHE He
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clelyeT MNOJHOCTBIO OTOXJIECTBJSATh C NMPOrpaMMHpPOBaHUEM, OC-
HOBAaHHBIM Ha XODHOBCKHX MH3BIOHKTaX H PE30JIOUHH. DTO ONSAThb
XKe crnelnaJbHBIA clydail — U OYeHb XOpOIUHii, KAK Mbl BUIHM, —
obwel Hjaed AeAYKTHBHBIX BBIYHCJECHHH HCXOAS M3 yT-
BEePXKACHHM.

Bu MoxeTe nolTH eumie faJgbllle H cKa3aTh, UTO 3Ta obuas
‘HJes] He OrpaHHYHBAETCA HCYHCJEHHeM MpelHKaTOB NEepBOro Ino-
psanka. B KoHue KOHLOB, CYLIECTBYIOT H Jpyrie HHTEpecHHe Jio-
THKH, CYLIECTBYeT JIOTHKAa BBICOKUX MODPSIKOB, Da3Hble OTTEHKH
MofaJbHOH JlorHKH H T. A. CyulecTByloT Goratble (GpopmaJH3Mbl
BCEeX COPTOB, KOTOphble KOTJa-HHOYIb CTAaHET MBICIHMO HCNOJb30-
BaTh TakK, KaK Mbi cefyac HCNOJb3yeM OrpaHHYeHHOe HCYHCJIEeHHe
NnpeJHKaToB, 3aHHMAaNCh JIOFHYECKHM MPOrpaMMHPOBAHHEM.

Tak uTo HaM Hajo, KaK A rnoJarai, no6epeub TE€PMHHOJIOTHIO
H COXPaHHUTb JIOTHYECKOEe MpOrpaMMHpOBaHHe Kak 0cobyl0 KOH-
Henuuio, 2 NOTOM MOJy4YaTh OTAEJbHbie MOHATHS KaK ee pas/uy:
HHIEe creuHanbHble CAy4YaH.

S cuuralo, 4To HaM Hamo, B TOM XKe JyXe, OTAEJHTb OOLLYIO
HIel0 CHCTeMBbl JIOTHUECKOTO NMPOrpaMMHUPOBAHHA OT HAEH NOJIHOMH
nporpaMMHoi o6cTaHOBKH. MHe KaXKyTcsl CTPaHHBIMH HEKOTOpble
BelllH, KOTOphie BaM MPHXOMMTCS [esaTh B Pa3HbIX NoNajaBLIHX-
ca MHe peanusauusax Ilposora. Hanpumep, Bbl M0JXKHBI co3ja-
BaTh No6ouHble 3¢ ¢eKThl BpOjJe NeyaTaHus IPH NONBITKE [OKa-
3aTh NpelJoXeHHe, U B XOJA€ MOHCKA J0Ka3aTesJbCTBA IIPOHCXO-
AT Kakue-To no6ounble co6biTHA. KoHuentTyanbHo 3TO BbITJISAHT
He oueHb Xopoulo. 1 AyMaio, Jyuilie ObTh YeCTHBIM B TOM, UTO
KacaeTcsi HMIlepaTHBHOro nporpaMmupoBaHusi. Eciu Bl XoTuTe,
4YTOOBI YTO-TO NMPOHCXOAHJIO, BAM HAJ0 HMeETh COOTBETCTBYIOLIHE
cpencTBa, UTOGH CKa3aTh 06 3TOM H clleJaTh 3TO MPOHCXOASALLHM.
Torpa no6Gounble 3¢deKkTHi He NPHBEAYT BCIO Bally CEMaHTHKY
yTBepXKAeHHH B 6eclopsa oK.

I[lo noBony Ilposiora Hanmo, 51 moJaraio, elle OTMETHTb, YTO OH
npeyBeJHYHBAET PoJib, KOTOPYIO HIrpaioT OTHOUIEHHS B YTBEpAH-
TeJbHOM NporpaMMHpoBaHuy. OHM, KOHEUHO, HTPAIOT OYEHb BaX-
HYIO POJIb, HO OTHOLIEHHS — 3TO elle He Bcé.

HHorpa mHe Ka)ceTcs, YTO Mbl BEPHYJHCh K NEpPBBIM AHSM
MallHHHBIX BBIUHCJEHHH, KOraa, 4ToOhl 3aJaTh BHIUHCJEHHE BHI-
paXkeHHs, HYXXHO ObUIO BBOJAHMTb HMEHA NMPOMEXYTOUYHEIX 3HAde-
HUH U COXpPaHAThb HX B sfYeHKax ¢ 3THMU HMEHaMH, a B KOHIE
noixua Obiia GbiTh siueiika, cojeplkauias orBer. KoneuHo, mpo-
MEXYTOUYHblE MMEHOBAaHHs HA IIarax MocJeloBaTeJbHOro BHIYHC-
JIEHHSI — 3TO HeYyTo TaKoe, Yero Mbl He XOTHM OhITh 0OSI3aHHBIMHU
nenatb. Y1 wactynun oueBHAHBIH Nporpecc, Korja nosBuiacs Pop-
TpaH, KOTOPbI MO3BOJIMJ HAaM NPOCTO NHUCATh BHIPAaXKEHHA U BHI-
YHCISAT HX, He Tpebys OT HAC HMEHOBATb BCe 3TH NPOMEXKYTOY-
Hble pe3y/IbTaThi HA SI3bIKE acceMbaepa.
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Ecnu BB nocmorpuTe Ha HekoTopble HanmucaHHbie Ha [lpoJore
[IpOrpaMMBl, CoiepiKalliie BhIpa*keHHsl ¢ 6oJbLUOH TiyOHHOH BJIO-
JKEHHOCTH, Bbl BHE3aITHO OOHADPYKHTE, YTO BEPHYJIHCh B T€ CaMble
JHH W BBIHYXJEHbl HMEHOBAaTh NIPOMEXYTOYHBIE 1IArK NOCJef0Ba-
TeJbHOTO BJIOXKEHHOTO BBIYHCJIEHHS JJs TOro, 4ToObl B KOHIE
MOJIYYHTh 3HaueHHe. Jl He AyMalo, YTO BbIpaKeHHe caMo no cebe
He JIOTHYHO — B KOHII¢ KOHLOB 3TO NIPOCTO TepM,— HO § TNpej-
nouesa Obl NMOAHATh (QYHKUHH A0 TOrO XKe YPOBHSl, HA KOTOPOM
HaxXoAfATCA OTHOUIEHHUsl, KaK 3T0 pnenan dpere B nepBoHauaJb-
HOM 3aMbICJle HCUHCJEHHS NPeJUKaToB.

SI 3napo a36yuyHyi0 HCTHHY, YTO (GYHKILHS — 3TO NPOCTO crie-
uHajbHbi Bua oTHoweHusda. Ho 310 MOXHO moBepHyTh B o6par-
HYIO CTOPOHY M C TeM XKe yCNIeXOM I0Ka3aTh, YTO OTHONIEHHe —
3TO MpOCTO cneunanbHbil BUA PpyHknuu. Ha camoM pene nmenHo
TaK Ha 3to cMorpesa Ppere. Jlus Hero oTHoLIEHHe — 3TO PYHKUHSA
(oTobpaxkeHHe) M3 MHOXKeCTBa KopTexell 00beKTOB B MHOXECTBO
HUCTHHHOCTHHIX 3HayeHu#l. 11 TakuM o6pa3oM, BH NpPEACTaBJsETE
cebe BBHIUHCIEHHE OTHOLIEHHS TOYHO TaK JKe, KaK BBIYHCJEHHE
n1060# apyroit pyHkuud. OTHOIUEHHe OTJIHYAeTCsl TPOCTO MHOXKe-
CTBOM NpPHHHMAaeMbIX UM 3HauCHHUH.

Jlanee MOXXHO NOCTaBUTh BONPOC: YTO TAaKOe HAWJyyllasi Hpo-
rpamMHas o6craHoBKa? KaKoBBl [OJIKHB OBIThb €€ 3Je€MEeHThI?
Ecniu Mbl X0THM, 4TOGBI OHAa cojJepXKaJa pelaKTOpbl, KOMaH[bi
BBOJAa-BBIBOJA H JPyroro poja CpeAcTBa, BhidbiBaioliHe No6oY-
Hblii 3¢ dekT, TO HAM Haxo BCe OYeHb THIATENbHO 06AYyMaTh, YTO-
6bl He HCIIOPTHTb OAMH W3 HAlIHX CAMbIX BEJUKOJEMHBIX HHCTPY-
MEHTOB, 2 HMEHHO (HOPMaJIH3M JIOTHYECKOTO MPOrpaMMHpPOBaHHS.
OH, KOHeUYHO, AO0JKeH OhITb YacThlo 3TOH 06CTaHOBKH, HO MH He
XOTHUM [eperpyXarthb €ro, Kak MHe KaXXeTcsl, BCEMH 3THMH IIOCTO-
POHHHUMHU 0OS32HHOCTSAMH.

Mens 6ecrokout u apyroe. Ilo cux mop Bce cHCTEMBI JIOTHYe-
CKOr0 NPOrpaMMHUpPOBAHHS, C KOTOPDBIMH Mbl HMeJH [eJ0, OBLIH
majeHbKuMH. UTto 1 moa 3THM NojpasymeBaio? [yiaBHbIM o6pa-
30M TO, UTO NPH HX BHIMOJHEHHH HA MalIHHAX BCE MPENOJOoXKe-
HHSl XpaHHJIHCh B ONEPAaTHBHON NaMATH H MO3TOMY AOCTYN K HHM
OCYILECTBJISJICS C NOMOILBIO XOPOIIHX MEeTOJOB HHAEKCHPOBaHHS
H aCCOILHATHBHOTO MOHCKA.

Yto npousoiiger, Koria Mbl nepeiaeM K 6oJjiee KPyInHBIM CH-
cTeMaM, TaK YTO He CMOXeM IOMECTHTb Bce B ONMepaTHBHYyIO nd-
MsTh? Mbl cobupaeMcsi paboTaTh ¢ BHPTYaJbHOI MaMSfThIO, CY-
IECTBEHHO OCHOBAHHOW Ha MCMOJb30BaHHH AucKoB. Y1 Torma me-
pel Hamu BcraeT npobJeMa 3aMejJsleHHs AOCTyNa K NpeAnoJioxe-
HHSIM, KOTOpasi MeHsi HeCKOJbKO GecrnokouT. MHe He scHO, Kak
npy Nepexofe K oyeHb OOJIbIIHM cHCTeMaM Mbl co6HpaeMcs Mo-
JYYHTb YCKODEHHS, O KOTODbIX TOBODHTCSi B INIPOEKTE BLIYHC/H-
TeJIbHpIX CHCTEM NATOro NOKOJEHUS,
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CeroaHsi CHCTeMbl JIOTHUYECKOTO [IPOTPAMMHPOBAHHS HMET
cxopocTH B Jiuncax ') mopsinka 104 Ecuu Mbi co6upaemcsi NOBHI-
CHTb CKOpocTb A0 10° To HaM Hajo no;yMaTbh, KaK MOJYYHTb
3T0 yckopeHue. MHe Kaercsi, YTO €CJIH MBI CMOXEM OCTaThCH
B ONepaTHBHOH NaMsTH MaluMHB, TO BIOJHE MOXHO HalesThCs,
4TO MBI 3TO yCKOpeHHe noayuyum. [lepefins K mapaJjsejbHbIM Bbl-
YHCJIEHUSM, MBbl, BEPOSTHO, NMOJYUYUM BBIHTPHII B cTo pa3. [le-
pedins x anmapartype 1990 r., Mbi, BEpPOSTHO, YMHOXHM CKOPOCTb
eme Ha cro. OcrajbHbie deciTb pa3 MOMKHO HajesTbCsl TOJY-
YHTb, €clH Mbl Oynem Gosiee u3obperaresibHbi, YeM OBUIH 10 CHX
nop, B OPraHU3anuy OCHOBHBIX aJITOPHTMOB.

Tak uto 8 aymalo, uto yckopenue B 10° 06GoCHOBAaHHO mpH
YCJIOBHH, YTO Mbl MOXEeM 3aHHUMAaTbCA 3TUM B OBICTPOH NMaMSTH.
Ho ecau Ham Hajgo mosyuaTh Hall¥ AM3BIOHKTH H3 1HCKOBOM
naMmsTH, TO nepea HaMH BcraeT npo6neMa, Kak AOCTHYL 3TOrO
yckopenus. Man Kak eille Mbl JOJKHLI XpaHUTb TepabaiTbi WH-
dbopmanuu?

ITpusnaioch, 4To HHOTAA § WCOBEITHIBAID 0eCHOKOHCTBO H3-3a
TOrO, YTO Bbi CAeJAJH JIOTHUeCKOe NporpaMMHpOBaHue L EHTpaJlib-
Holi TeMOH Baumlero nNpoeKTa BLIYUCAUTENBHLIX CHCTEM MSTOro
nokosienHs. $ 3agaio cebe Bonpoc, ompaBibIBaeTCs JH Balle
6oublloe foBepue K 3Toi uaee. CyllecTByeT, KaK BHl 3Haere, He-
KOTODBIH DHCK B TOM, YTOObl clesaTb 3Ty HAEK LEeHTPaJbHOH.
@®aKTHYECKH 3TO 3KCMEPHMEHT. J1 AyMalo, BepOSTHOCTb TOro, 4To
3KcNepHMeHT OyJeT ycmellHbIM, oueHb BesaHka. Ho ecTb H Heko-
TOpbie ONacHOCTH. B noaxoaaiuuil MOMeHT 4 elile cKaxy o6 3TOM.

Y nakonen GecnokofcTBo oOLIETO XapakTepa — 4YTO NPOH30i-
JeT C JIOTHYeCKHM NpPOrPaAMMHPOBaHHEM Kak ¢ yucro abcTpakt-
HOll HJeeil, Korna Jawiu pasfenaiorcs ¢ HuM? Cefiuac Bce yne-
Js10T 6oJibllloe BHHMAaHHe 3TOH NapajurMe, H3MEHSAOT ee, 3KcIe-
PHMEHTHPYIOT C Hed pasHbIMH CMOCO6aMH H € Pa3HbIMH MOTH-
BaMu. Yro-To npoH3ofiger ¢ Hew, W MeHs GecHOKOHT, 4TO 3TO,
BO3MOXKHO, He Bcerna Oyjer K jyullemMy. MLl J0/KHB cTapaThes
HaNpaBsAsATh 3TO pa3BHTHe B HauuHalolleMcs ceduac JecATHNe-
THY, 4YTOOL! K KOIILY ero HMeTb TAKOe TIOHSITHC CHCTEMbI Joruue-
CKOTO INIPOrpaMMHPOBAaHHSN, KOTOPbIM MEl MOTJH OBl TOPIHTLCS,
KoTopoe OblIO Gbl 3JIEraHTHLIM, MOINHLIM, NPOCTBHIM H NeHCTBH-
TeJbHO 00/1a]ajio BCEeMH JOCTOHHCTBAMH, KAKOBbIMH JIOTHYECKOC
NporpaMMHpOBaHHe Kak wuies, NO-BHAMMOMY, cefiuac obnaaaer.

Bynem nanestbes, uTo, A0OHBasiCh IPAKTHYECKOTO yclexa Jo-
THYECKOTO NPOrpamMMHpoBaHHs B OoabwiHX Maclitabax, Mbl He
MOXKepTBYeM 3TOil 3JeraHTHOCTbIO M Kpacoroil. Mens HepBupyer,
KOTJa f YHTAK CTATbH WJIH CJbBINY JHUCKYCCHH, B KOTODHIX JIOTH-

")y LIPS (Logical Inference Pcr Second) — kommiecTBo noriyeckny Bhi-
pogoB (waros) B cekyuny. — [lpun. nepeg.
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yecKoe NMporpaMMHpOBaHHE CMeEIIHBaeTcs CO BCeM, UTO €CTb NOJ
cosHuem. Bo3MmoxHo, 5 HampacHo Gecrnokotoch. Haneroch, urto
TaK.

Haxonen, Tak kak s oyeHb n106a10 Jlkch, Kak U MHorue Jpy-
rHe JIIOAH, 9 Hajewoch, yto Jluch, 3Ta KpacuBasi Belib, He HCYe3-
Hetr. SI He HacTo/bKO (paHATHUHBIA CTOPOHHHK JIOTHYECKOro Npo-
rpaMMHPOBAHHA, 4TOOb XenaTh Jlucny nopa)XeHust ¥ IOJHOTO
BbITeCHeHHs ueM-To Bpoae [Iposora. Kak s rosopun panblue,
NpaBHJAbHAS JIHHHA AJ8 HUX 00OOHX COCTOHT B TOM, UTOOBI CTAaTh
TEeM, YeM OHH cTapaipTcsi ObiTh, 2 HMEHHO CHCTEMOH yTBepaH-
TeJbHOro nporpaMmupoBaHus. Tak 4To s Xouy, 4yToOH Jlucn BbI-
KW — He 00513aTesIbHO BIMIOTh A0 MeJbYaHUIKHX AeTaliel, HO KakK
OCHOBHas Hies (opMainaMa, OCHOBAHHOTO Ha JaMO6jaa-Hcuucie-
HHH, C TOYEYHOH Napoil B KauyeCTBE YHHBEPCAJbHOH CTPYKTYDHI
JaHHBIX. DTO KpacHBas W MOLIHAS HIes.

Tak 4to He O6yneM paspymarth Jlucn, obecneuuBas ycnex Jo-
THY€CKOMY NPOrpaMMHPOBaHHIO.

Hawm npencraBasercs yauBHTeNbHO 6J1arONpHATHAsi BO3MOX-
HOCTb Xopouo nopa6oTaTh Haj NapagurMoil JIOTHYECKOro Ipo-
rpammupoBanus. [Tocmorpum, uto genan ¢ Jlucnom ITurep JlaH-
JUH B Hauaje 60-x ropoB. OH sicHO MoKa3aJ To, 4TO, KaK 3TO HH
YIHBHTEJbHO, HE BMOJIHE oco3HaBall MakkapTtu, uzobperas Jlucn,
a uMmeHHo yto Jlen — 3To mo cyuiecTBy naMm6aa-ucuucaenve. OH
00DBSICHWI 3TO C MOMOLIbI0O H3YMHTEJbHO 3JIEraHTHOH abCTpPakT-
Hoii mamnisl — SECD-mawunnl. S aymaio, yro‘sra pabora Jlau-
JIHHA ype3BbYaHHO BaXKHas W KpacuBas.

Ecau Bbl nocMoTpute Ha paboTy cOBpeMEHHHIX HCcJefoBaTe-
Jeik B o6JjactH (pyHKNHOHAJbHOTO TPOrpAMMHPOBAHHSA, TaKHX,
kak JIsBun Tépuep u [lurep Xenmepcon!), To U 3jech o6Hapy-
JKHTE TaKylo e XaXX1y 3JeTaHTHOCTH, K KOTOPOH $i JIHYHO OT-
HOIIYCh OY€Hb NOJIOXKHTeNbHO. $ AyMaio, YTO BaXKHO CTPEMHThCA
K KpacoTe H 3JIeraHTHOCTH B 3THX IIOHCKaX, CBfI3aHHBIX €
NPUJIOKEHHAMH MateMaTHKH. B  JelicTBHTeJBHOCTH, ecau 3TO
KPacHBOo, TO BBl HC CMoOXKeTe YHTH Jajeko MO HeBEepHOMY
NyTH.

Mpbl He XOTHM, uTOGH JIOrHYeckoe NpPOrpaMMHPOBaHHe IJIO-
JHHJIO «KaaaKu»2). D10 6pu10 6bl yiKkacHo. OfHO# U3 HeymrauyHBIX
ocobeHHOCTeH mnporpaMMHpoBaHuss B 00JacTH HCKYCCTBEHHOTO
HHTeJIJIeKTa 3a NocjeJHHe NATHAALATh WJIH ABaAnarth Jer Obiia
TeHJeHUus co3xaBaTth 3GdeKTHBHHE, HO YPOMJIHBLIE CHCTEMHI.
IlaBaiiTe nonbiraemcsi H36€KaTh 3TOTO.

") T1. Xengepcon. PyHKuHOHanbHOe mporpamMMmupopanue. Ilpumenenue n
peamusauus. M.: Mup, 1983. — ITpum. ped.

2) Kludge — CnoBeukO H3 aHrJ0N3bIYHOrO NPOrPaAMMHCTCKOTO )KaproHa,
O3Havaolice HeYKAOKYIO, YPORJMBYIO NPOTPaMMy, KOHCTPYKUHIO M T. M. —
ITpum. peod.
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[TpuMepoM ynoGHOH# BO3MOXHOCTH MOBBICHTb 3JIETAHTHOCTb
apasiercsl yHHOuKauus. SI Beplo, W MHorue JApyrde TOXe, YTO
yHH(UKALMA — OYeHb CHJBHAS HMJes, KOTopas MoXeT 00bsCHHTb
psid APYTHX Hael, BO3HHKAIOWMUX B uHGOPMAaTHKe, OUeHb XOPOLLO,
NpOCTO U NMPaBHJbHO. Sl 1yMalo, 4YTO 3TO OCHOBHOH MeXaHHu3M AJ
BceX MpOLECCoB Nepejayd napameTpoB Kak NpH BhI3oBax (PyHK-
UMH, TaK U OPH UX AKTHBAUKH.

Tak sto Burasaur B [Iposore M B npouelypHoid HHTEpIpe-
tauuu KoBasbckoro. Ho 3tor MexaHuHsM Hukoria hakTHIECKH
He HCOBITHIBAJCS, HACKOJbKO MHe H3BECTHO, B KOHTeKcTe (yHK-
LHOHaJbHOTO nmporpammupoBanus '). B Aarose, Tlackane, Jlucne
H TakK fajee nepefaya mapaMerpa COOTBETCTBYeT OJHOCTOPOH-
HeMy coBMelleHHI0 (OTOXAeCTBJEHHIO) (popMaljibHOro napaMmerpa
¢ ¢axkTuueckuM. PaKkTHYecKHH NapaMeTp NpH TAKOM CONOCTaBJe-
HHH He H3MeHsieTcsl, H3MeHsieTcsl ToJMbKO (POpPMAJIbHBIH mapameTp.
OH pomKeH coBnacTh ¢ (PaKTHYECKHM [apaMeTpoM, H IOCJe
3TOTO BLINOJHAETCS TEJNO NPOLELYPHL.

Tenepr y Hac ecTh WIaHC [OCMOTpPeTh, UTO [POH30HJAET C
(OYyHKIHOHAJNBbHBEIM NPOTPAaMMHPOBaHUEM, Koria MH 0600muM Me-
XaHH3M [epefdyH NapaMeTpoOB, NPEBPATHB €ro B JBYCTOPOHHHH
ob6MeH undopmauneii. Kenner Kan u Xapsu A6paMcoH 3aHsIHCh
paspa6oTKoii cHcreM (YHKUHOHAJBHOrO HpPOTPAMMHPOBAHHA, B
KOTOPHIX YHU(HKAUHA SABJAFGETCS BEAYIIHM MPUHIHIIOM.

KpoMe Ttoro, cefiyac MHOTHM JIOASIM CTaJO SICHO — CpelnH
HHX, pa3yMeercs, KojiMepos H psix JIHL, ¢ KOTODHIMH $i pa3roBa-
puBaJ 3jech B SINOHHH, — YTO MOXKHO OUeHb XOPOIIO NPOBOAMTH
BBIYHCJIEHUs] CO CTPYKTYPaMH, KOTOpble MOXHO OoNHcaTbh Kak Oec-
KOHEYHble BHIpaxeHusi. B JeHCTBHTENLHOCTH OHM He OecKoHey-
Hble, OHHM SIBJSIOTCSA MpPEACTaBJICHHAMH OeCKOHeYHHIX CTPYKTYP.
IIpencraBiieHne CTPOUTCA C NOMOILBIO yKasaTeJeH, KOTOpHE BBO-
ST UHKJABL B 3TH CTPYKTYPBL JIHCT rOAaMH HMEJ 1eJ0 ¢ TAKHMH
CTPYKTYpaMu, Ho Kak Obl yKpaako#i. Hcnosb3oBanue ¢yHKkunui
RPLACA u RPLACD cuuTtajioch «He COBCEM pecneKTabenbHbiM»
H BO BCAKOM cJydae ofacHbIM.

YHupHKaUMI0 MOXKHO OYeHb XOpOIIO O6GOOLIHTE — H 3TO ceil-
yac cAeJaHo BO MHOTHX CHCTeMax,— 4To0n pafotaTth ¢ Bhipa-
XKEHHAMH TaKoro pola TaK 3Ke, Kak ¢ 6ojiee OObIYHBIMH KOHey-
HbIMH BbIpaxeHHSMH, KOTOPHE NePBOHAYAJbHO HMENHCh B BHIY.

Ecau BH 3T0 cllesaeTe, TO NOJYyYHTe BO3MOXHOCTb IPeACTaB-
JISATh NOTOKH, a TAKXe BBOJHUTh B AeAYKTHBHEIE BbIYHCIEHHS «JIe-
HHBBIE» BHIYHCJEHHS 2) H MHoOrHe ApyrHe xopouue Bewd. Heko-

1) Ceiluac cHTyauus uaMesunach, cM. o63op: Bellia M,, Levi G. The re-
lation between logic and functional languages: a survey. —J. Logic Pro-
gramming, 3, 1986, No 3, p. 217—236. — Ilpum. peo.

2) CM. nosicHeHHe B pasg. 2.1 o63opa B KoHue 3Toit KHuru.— /Tpum.

nepes.
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TOpBle JIOAH paboTaloT Haj 3THM, BKJIOYas MHOTHE TDyNNbl B
SInonuu. ,

Kak noka3npiBaloT Ballld IJIaHBl NIPO€KTa BBIUHCIHTENbHbIX CH-
cTeM MATOTO NOKOJEHHs, Y Bac ceiyac eCcTb XOpollas BO3MOX-
HOCTb Pa3BHBaTh HOBbie apXHTEKTYpH, BBOAHTh Pa3Hble BUAH Na-
paJJjenuaMa ¥ nepeiTH K npMMeHeHHAM oyeHb GoJsbliHX 6a3 jaH-
HbiX. §1 yXe BblpaxKkasJ GecnoKOHCTBO IO NMOBOAY TOTO, CMOXeTe
JH BB HMeTb OJHOBPEMEHHO H OTPOMHbI€ COBOKYNHOCTH AH3b-
IOHKTOB B TepabaiiTax MaMsTH H TUTAJHICH CKOPOCTH. Mue ka-
JeTcs, UTo Nepel BaMH CTOHT Npobjema, ¢ KOTOpoH f JHYHO He
3Hal0 Kak cnpaButbcsa. OZHAKO HOBasi TEXHOJOTHS 3aMaHYHBa.

Ceiiyac, s AyMmaio, Mbl TOTOBH K TOMYy, 4YTOGH NOSIBHJIACh
KHHTa 10 MeTOAOJIOTHH JIOTHYECKOTO mpOorpaMMHpoBaHHs, noxob-
Has u3BecTHOH KHure KHyra. OHa okasaja 6bl GoJsibllloe BJIHSTHHE
Ha cneyuasuctoB B o6JacTd HHGOODMATHKH H BBIYHCJIHTENbHBIX
MallliH, KOTOpHe, BEPOSTHO, ellleé He CJBbIUAJH O JOTHYECKOM
nporpaMMupoBaHul. Bo03MOXHO, XOpOIIMMH aBTOpaMH TaKoOH
kHurH Oblid 6 Cren-Oke TepuayHn u Keiitr Kaapk, wiu Eryn
Ianupo, mau MapreH BaH IOmieH. B 1efcTBHTENbHOCTH OHH
yKe aeJaJH MONBITKH H3JIOXKUTb Ha Gymare, K ueMy, coGCTBEHHO,
CTPEMHTCSl JIoTHYeckoe nporpaMMupoBaHue. §l 3Hai0, YTO KaKue-
TO KHHT'H Y)Xe eCTb, YTO ecThb HanHcaHHoe KoBasbcKuM BBemeHHe
B HJeH JoTHueckoro nporpammupoBahusi. Ho sto He coBceM To,
yro s uMel0 B BHAY. § ynomsHynm KHyra, motoMy u4to BCE
3HAIOT, KaKylo YyIHBHTeJbHYI0 paboOTy OH npoapenas JJf, Tak
cKa3aTbh, ()OHHeHMAHOBCKOro NpOrpaMMHpPOBaHHs, H Telepb JO-
rHyeckoe NporpaMMupoBaHHe HyXKpaercs B cBoeM KHyre. Bos-
MOXHO, 3THUM 3auHTepecyeTcsi caM KHyT — Kto 3Haer?!)

Hpyras Bewb, KoTopas MeHs O€CHOKOHT,— 3TO OTOXIECTB-
JieHHe JIOTHYeCKOro INpOrpaMMHPOBAHHS C HCKYCCTBEHHBIM HH-
TeJJIEKTOM KaK ABH)XeHHeM B HCTOpHM HIeii. MHe KaXXeTcs, 4TO
3TO COBCEM pa3Hble BellH, H MOH COBeT TaKOB: HaM HaJo CTa-
paTbCs COXPAHHTL JioTHYeckoe MpPOrpaMMHpPOBalHe JOCTaTOYHO
060cO6J/JIeHHBIM OT HCKYCCTBEHHOTO HHTEJJIEKTd, He INhiTaThCs
cuenuTh WX BMecre. Bo-nepsnix, s nosaraio, yro MM (Hckyc-
CTBEHHOMY HHTEJJIEKTY) NMpHAeTCH, N0-BHAHMOMY, YTOAHTh B OYe-
peiHoli M3 CBOMX NepHOJH4YecKHX cnafoB. Ecau BbI nmocMorpuTte
Ha uctopuio MM, to yBuauTe, YTO B HeM NPOHCXOASAT TO NOAD-
eMbl, TO Clajbl: Ype3MepHbii IHTY3Ha3M CMEHSeTCsl CTOJIb IKe
ypeamepHbIM pa3oyapoBaHHeM. Korja Bb BHAKHTe MHOTO noBepx-
HOCTHOH )KYPHa/MHCTHKH, MHOXKECTBO TeJeBH3HOHHBIX HHTEPBBIO C
H3BECTHBIMH JIHIAMH, BaM HauyWHaeT Kas3aTbCf, 4YTO 3a paboTy

) 3aecb CTOMT ynoMsiHyTh NOSBHBLIyIocA no3gHee Kuury: K. Xorrep.
Beenenne B JIOrTHYeCKoe nporpaMMHpoBanne. — M.: Mup, 1988. — ITpun.

nepes.
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B3sJIUCh He Te CHJIH. B XopouleM HayyHOM HanpasJieHHH [€JI0
NPOMCXOAMT CMOKOfiHee M He HYXJAaeTcsi B TAKOTO poaa NoKase
CpeACTBAMH MaccoBoi HHbopMaluuH, KakuM noas3yercs HH,
eC/H B JeHCTBHTEJBHOCTH €T0 U HE WLIET.

$I cuuralo, 4To MHOrHe M3 H3BeCcTHhIX nocTHxenuii MU — sto
no6pokayecTBeHHble KaanXu. HHaue rosops, s He AyMmaio, 4to
BB cMOXeTe H3BJleYb U3 HHX, AaXe U3 YCHElIHbIX, KaKylO-TO CH-
cTeMaTHYecKy10, ray0okyio, ¢yHAaMeHTalbHYIO HayKy. He Bceraa
SICHO, 1TOYeMYy UTO-TO XOpoluo paboraer, ecau OHO Xopouio pabo-
taer. MHe kaxercs, yuto UM nonxken npoiitu Goablloil nyTs,
npeXJie YeM OH CTaHeT YeM-TO BpOJe HAyKH, Mpexie 4eM OH
3acJyXHT 3TO Ha3BaHHe. MHe KaXeTcs, YTO OH COCTOWT TIJaB-
HplM 06pa3oM M3 oueHmn Ojarux ycrpemJenuii. MHoro xopoiux
leJ 3aTeBaercs, HO CTPEMUThCS — 3TO HE TO XKe caMoe, 4YTO Jo-
cTu4b. BBl JOJIKHEI fgenaTh Aeso, a He TOJbKO FOBOPHTb O TOM,
YTO BHl €T0 jJesaere.

Hanpumep, s noaaraio, 4To Kakas-To YacTh nponaraHabi
npeccoll NOHATHA «3KCMEePTHOH CHCTEMBI» HECKOJbKO BBOAHT B
3abayxaenue. Ecan BH nocMoTpuTte Ha XOpoLlO H3BeCTHLIE NpH-
Mmepnl, Takne kak MYCIN, uan PROSPECTOR, nan MACSYMA
(370 ycmeuiHble mpHUMephl, NOHMHTE MeHs NpaBuwibHO!), W ecau
BH CNPOCHTE, MOUEMY OHHM YyCNElIHH, TO Bhl, f AyMaio, NoiiMere,
YTO AeN0 TYT He B METOJOJIOTHH, KOTOpPOH cJjelOBaJH NpH HX
MOCTPOEHHH, MOTOMY YTO 3Ta METOLOJOTHS OTHOCHTEJ]bHO TPH-
BHaNbHa. B 1efCTBHTENBHOCTH 3TH CHCTEMB AeJlaeT yCHelIHbIMH
(oco6enHo cucreMy MACSYMA, kotopas, s ayMmawo, Jayuylle
BCEro 3TO MOATBEPXKAaeT) TO, YTO OHH HAMOJHEHH ClelHallb-
HBIMH 3HAHUSAMH 3KCNEpPTOB B KOHKperHo#l o6Gmactn. MACSY-
MA — 310 co6panue aJropuTMOB CHMBOJIbHOH MaTeMaTHKH, KO-
TOpele ObIIH CBeAeHbl BOEJHHO NEHCTBHTENbHO CHJIbHBLIMH TpH-
KJIaAHHMH MaTeMaTHKaMH, JIOAbMH, AEHCTBHTE/NbHO 3HAIOLIHMH
3Ty o6JacTh, a TaKXe OKa3aslIUMHcA cBeayuiuMu B Jlucne. Tak
4TO OHH BHIpasuJan ceb6si Ha Jlucme, u pesyJabTar 3TOro —
MACSYMA. Yenosek, nanucapuinit MYCIN, — Bpay, KoTopbiii
caM sIBIAE€TCS XOPOLIUM LHArHOCTOM.

B 3Tux cayuyasx MbB HMeeM [eJO ¢ JIOAbMH, KOTOpbie, 3Had
CBOI0 06J1aCTh, CYLIECTBEHHO HCMOJbL3YIOT NpeHMylllecTBa BBIYHC-
JIUTeJbHOrO (OpMasiu3Ma, NOMOraloliiero UM cKa3aTb TO, YTO OHH
3Hator. Y BroJiHe eCTEeCTBEHHO, e€CcJH OHH HMEIT scHOe Npel-
cTaBjeHHe 06 3TOM, TO MOTryT AOOGHTbCS XOPOLIMX MPHJIOXKEHHH.

Deiiren6aym ybenuTesbHO MOKAa3aJ, YTO B 3KCNEPTHHX CH-
cTeMax HMMeloT 3HaueHHe Bceraa HMeHHO KOHKpeTHble 3HaHHA
3KcnepTa, a He KaKasa-To obuas eauHoobpasHasi TexHuka. Co-
obuectsy cneuuanucros no MK He ouenn-To nmpumnyectByer ro-
Boputh: «IlocMoTpute Ha 3t ycnexu. Texmomorus HH npocto
NpUMEHANAch K TaKHM-TO M TaKHUM-TO NpoCJeMHBIM 06JacTsaM, U
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Mbl NOJYYHJIH 3KcNepTHole cHcTeMbl». [eno 6bito He tak. Takoi
Bewln Kak TexHosorus HMH, npeumyuiectBa koTopoit HcnoJib3o-
Baau Obl 3TH JMIOAH, He cyllecTByeT. UTO OHH HCNOJAB3YIOT, TaK
3TO BHYHCJHUTENbHblE MAalIHHBI M XOPOIUHH f3bIK NPOrpaMMHpO-
BaHUA.

Bo3aMoXHO, s cnpoBOIMpOBas BONPOCH, HA KOTOpbie OTBeuy
nocJe Jeknuu !), a ceftuac 6yay npoROJKATh.

[lo3BosbTe MHe HaKOHem CKa3aTh KOE-UYTO O MpPOEKTe BHIYHC-
JUTEJbHBIX CHCTEM HSATOTO NOKoJeHus. DByayun oueHb npyxxe-
CTBEHHBIM HalualonatesneM, s pasjuual ABa Kjaacca Lenae# 3Toro
npoekra. IlepBrlii Bol MOrau Obl Ha3BaTh TaK: «TeXHHKa Mpo-
rpaMMHpOBaHHS H BbIYMCAMTEJbHAs TeXHHKa». MHe Kaxercs,
4TO 3TH Ueau peatuctHuHb. OHH onpepeleHHo OyAyT AOCTHI-
HYTHl, OHH JaXe KOHcepBaTHBHH. OHH TaK Xopouio o6AyMaHbl
H CILIaHHPOBAaHHL ,

C npyro#t CcTOpPOHBHL, i AyMalo, UTO LeJNH, KOTOpbie BbI Obl
mornu Kinaccuduuuporath kak uean B oGnactu HH, — rakue
KaK MOHHMaHHe peuH, MallHHHOE 3PEeHHe H MepeBOJ C. eCTeCTBeH-
HblX $3BIKOB,— 3TO OYE€Hb [pPeTEeHIHO3Hble H YIHBHTENbHBIC
ycrpeMmieHus. OHH HMeIOT ApYyroii NOpsLOK TPYILHOCTH, MOTOMY
YTO B HMX TaK MHOrO HeH3BeCTHOro, a B HauieM Oaraxe He Tak
MHOrO NpHEMOB, KOTOpbie MOMOIJH Obl HaM AOCTHYb 3THX LULe-
aeil. §I He peuiaroch €Ka3aTh, YTO OHHM CJAHIIKOM IMpPETEHIHO3HH,
HO OHH ApYroro poja.

4. BJIM3KOE BYJYILEE (1991—2000)

B 1990-x roaax Mbl YBHAMM pe3yJbTaThl NpPOEKTa [ATOro
nokoJsieHusi. 1 MOXHO 0XHAaThb, YTO IVIaBHHM 3 deKToM npoekra
6yner TO, Yero OH NbiTaeTcst AOCTHYbL, a HMEHHO cAeJaTb J0-
CTYNHBIMH BCe BHIB HOBBIX MPHJOXEHHH M HOBBIX CNOCOGOB Bhl-
YHCJeHHH.

$I nosaraio, 4TO Mbl MOXeM OXHAAThb LIHPOKOTO pachpocTpa-
HEHHsl 3KCNMEePTHHIX cucteM. Ecan HHCTpyMeHTH GyAyT LOCTYMHBI,
TO s He AyMaio, 4TO MOHan06sTcs 0coboro polaa 3KCMepTH —
«HHMKeHepbl 3HaHHil», —uyToOB peaju30BaTh TaKHe CHCTEMBI.
Leas peBoJIONHH MATOrO MOKOJEHHS HCKIIOUHTh, HACKOJbKO BO3-

1) Orpeyast mocnce 3Toil JMeKUHH HAa Bompoc o ero oruowenHn k HH,
JIx. PoOMHCOH cka3an: «.y Xopolled HayKH eCTb onpefejeHHOe HOCTOHMH-
CTBO, KOTOpRE COCTOHT B TOM, YTO OHa BepHa KPHTEPHIO CAEPMKAHHOCTH H
npoBepKH HAeH, YTO oHa OYEHb CHCTEMAaTHYlla B CBOHX OOGBACHEHMAX H T. K.,
H # LeHI0 9TO odeHb BHICOKO... Ho HacKoabko st Mor caeauts 3a o6nactsio MU,
ee JIHTepaTypoH H TEMH, KTO B Hefi NPAKTHKyeT, s He oOHapyXua Tam Gonb-
LWIOTO YBAaXEHHS K 3ToMy AyXy. TaMm ecTb Obloltas uepe3 Kpail 3HeprHs H
3apa3uTeabHoe BO3OyXJAEHHE, HO TaM ke NyOJHKYeTCS MHOro He6peXHHIX
H ME32KOHYEHHHIX pe3ynbraToB. JTO BHODHDYIOINAA, I0HAs. XaOTHYeCKad 006-
nacte». — [Tpum. peq. o )
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MOKHO, pOJb TaKHX NocpelHukoB. CerogHsIHAA cuUTYalus,
Korjaa sxcnepr-npodeccHoHas B Kakof-to objacTdH He Bcerna B
COCTOSTHHH BBIPA3HTh CBOH npodeccHoHAbHbIE 3HAHUA B MOLXO-
oAuled AJaa BHuHclIeHHH dopMe, He siBasieTcs Modenanio Anas Oy-
ayuero. Ham cireayer oxuaaTh, uto pacnpocTPaHUTCH «TpaMoT-
HOCTb B OOJIAaCTH JIOTHYECKOTO MPOrpaMMHPOBaHHUS» !).

OkcnepTHas cucrema GJHM3KOro GyAyliero TOJbKO BHewlHe 6y-
neT «cBepxuesoBedeckofi». OHa 6GYyAeT MpOCTO BOMJOILLUEHHEM CY-
UIeCTBYOIHX NpodeccHOHANbHLIX 3HAHUH, HAXOAAIIMXCH ceHuac
B caMOM yesnoBeKe. KoHeuHO BOOAYLUeBJSIONIAs MepCHEKTHBA CO-
CTOHT B TOM, 4TOOBI MNOBLICHTb CKOPOCTb pelieHHs M o0beM 3a-
Aay, MOXOXHX Ha Te, ¢ KOTOPHIMH JIIOAH MOTYT CIpPaBJSAThCA, HO
BBIXOAAUIMX 32 TPAHHIL BBHIYHCAHTENbHBIX BO3MOXHOCTell cob-
CTBEHHO YEJOBEYECKOr0 HHCTpyMeHTa 06paboTKu JaHHBIX.

Y Hac, y Jojeii, Takas MaleHbKas NaMsATh H TakHe MelJieH-
Hble MPOLECCOPH, YTO, 4AXe €CAH OHM OueHb NapaJJelbHbe, MH
CHJIbHO OrpPaHHUYEHH B TOM, KaK MOXHO HCNOJb30BaTh Te 3Ha-
HHS, KOTOpHle HaM yaaetcsi npHoGpecTH 3a KOpoTKHil cpok Ha-
el XH3HH.

Ecnu Mb 3HaeM, kak 310 pafotaer, 3HaeM, KaK 3TO BLIpa-
3UTh H KaK 3TO BbI3BaTh H NPHBECTH B JeHCTBHe, TOI'Za Y Hac
€CTb BO3MOXHOCTb PaCUIMPUTb TO, UTO MKl yKe MOHHMaeM.

QOueHb XOpOUIMM NPHMEpPOM 3TOrO B CerojHsAUWHed TeXHOJO-
THH MOXET CJAYXHTh CBEPXLCCTECTBEHHAsh H HECKOJLKO BLIBOAS-
was Hac W3 cebs cuaa JYYIIHX MparpaMM AJsl UTPHl B IIAX-
marel. [lpoimecc, nexauuit B OoCHOBE HIpPH COBPEMEHHBIX Ilax-
MaTHRIX [POrpaMM, — 3JeMeHTApHHH H HEBOOAYLIEBJAIOLH.
3T0 npocMOTp HECKOJBKHX XONOB BIepel B nepeBe nepe6opa xo-
JIOB H BBHIUHCJIEHHE MO OUeHb MOHFTHOH cXeMe OLUeHOK MPH3HAKOB
no3uumni, noJyvaiolluxcs nocjle 3THX XOAOB, a 3aTteM olpa-
60TKa BBIYHCJAEHHbIX 3HaueHHH MeTONOM MHHHMAKca. ITo He
oueHb rayGokas ujiesi, HO OKa3blBaercs, YTO OHa peaju3yercs
B Takux Maciutabax, KOTOPBIX YyXe [OCTaTOYHO, 4TOOH HacTy-
MHJIH TpYAHble BpeMeHa [JA HEKOTODbLIX JIoAeH 113 YHCJAa CaMBIX
JAYUYLIUX LIaXMaTHBIX HIPOKOB. 3aperucTpHPORAHKI CJaydaH, Korja
MeXyHapojaHble rpoccMelicTepbl 0GHAPYXKHBAJH, YTO HM TPYAHO
u36exarb MOpaxKeHHsi B HEKOTOPBIX CHeUH(HYECKHX CHTYAIHAX
SHAUINKJS, KOTJa MallHHA MPOCTO HI'DAeT 3THM OTKPLITHIM JerKo
noHHMaeMbIM cnoco6oM, HO B THFaHTCKHX Maclutabax H ¢ Orpom-
HO# CKOPOCTBIO.

Tlostomy G6engHoe uejoBeYeCcKOe CYLIECTBO CTAJKHBAeTCs C
YyeM-TO TaKHM, YTO B MPHHUHIE OHO MOMIO OBl AelaTh, HO YTO
JeJiaeTcsl B TaKMX HEOOBIUHBIX Macmitabax, npu KOTOpHIX BO3-

') Cpasnure ¢ nponaraiaupyeMmoi akagemukom A. [1. EpmwoBbiM «KOMIbH-
TepHO# rPaMOTHOCTblo». — [Tpus. pead, ’
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HHKaeT pa3jHyde B CTeleHH BLINOJHEHHUs, — «3ddekT nopsaka
BEJNHUHHBI».

Bce 310, MHe KaxkeTcsi, MOXHO OCYHIECTBHTb, €CJIH MBI He-
MHOrO 3KCTpPamoJHpyeM TeKylllue TeHAEHIHH BO Bcex obJgacTax.
Oco6eHHO MHTEpecHOH MHe KaeTcsl MepchneKTHBa JElIeBbiX mep-
COHaJIbHBIX pabouux cTaHUMA C pa3HOOOpasHHIMH BO3MOXHO-
CTIMH, KOTOPBIX MOXKHO oxuznath B 1990-x rogax. MHe He Ka-
XKeTcsl HeBepOATHHIM, UTO KaKAblH M3 Hac OyneT HMeTb B JH4-
HOM MOJBb30BaHMHM YTO-TO BPOAE€ BCEMUPHON OUOJIHOTEKH WJIH
Bubanorexu Konrpecca. Uro6ul xpaHuth ee, Oyser AOCTATOYHO
NOJIOYKH ¢ ONTHYECKUMH AHCKAMH, MOAoOHOH HbIHEelUHHWM cobpa-
HHUSIM T'paMIJIacTHHOK.

5. JAJIEKOE BYAYULEE (2001—?)

Y wmHorux Jmodefi 2001-if roa accouuupyeTrcs ¢ Ha3BaHHeM
nonyasipporo ¢uaoma Cradnu KyGpuxka u Aprypa Kaapka, B
KOTOpoM roBopsiiHit Komnelorep HAL BuisbiBaer karacrpodHye-
CKHMHl HeBpo3 W cabotupyer 3Kcnexuuuio Ha IOnurep. Takoro
poaa «peajucrHiecKas» HayyHas (aHTAacTHKa, NO-BUAHMOMY, He
CJHUIKOM OTJIHYAETCA OT TOTO BHAA PallMOHAJbHBIX AOTAACK, KO-
TOopble HaM nOTpelyioTcs, YToOL 3arJsHyTh B AaJjiekoe Gyaylilee.

Sl yBepeH, uTO B 3TOit aygHTOpHH €CTh MHOro JioneH, KoTo-
pble Gosiblle MOAXOAAT AJSl TAKHX pa3Mbiuliennil, ueM s. Ho mMue
KaxeTcsl, YTO MHl MOXeM ceHuac pas3juyaTh [Be AOJTOBpEMEH-
Hble TeHJEHLHH, KOTOPHE JOCTHTHYT HEKOTOpPOH KyJbMHMHAIIHH
Bckope nocae 2001-ro roaa.

Hexoroprle moau yXe HCcJenylOT BO3MOXHOCTH, OTKphIBae-
Mble TeHHOH WHXeHepuell, HCNOJb30BaHHE KOTOPBHIX MO3BOJHT
CTPOHTb GeJKOBble CTPYKTYpbl B COOTBETCTBHH C NPOrpaMMaMy,
3anoxeHHbMH B JIHK, TouHO Tak, KaK 3TO IPOHCXOAUT B NpH-
pone. Muest cocTouT B TOM, YTO MBI TOXKe MOTJHN Gbl 3KIIyaTHPO-
BaTh TeHeTHYeCKOe KOAHpPOBaHHE H, UCHOJAb3ys ero Kak Ipo-
rpaMMHYIO CpeAy, CTPOHTb CTPYKTYpDhI COOTBETCTBYIOLIETO Mac-
miraba. Takas HHTErpauuss yJABTPaBHICOKOTO YPOBHSA siBJseTCS
€CTeCTBEHHOH KyJbMHHauueldl COBPEMEHHBIX TeNJCHUHH H Mpen-
craBasieT co00fi ecTecTBEHHYK TEXHOJOTHIO, MpHMEHseMYyI0 ca-
MO# NpHpooH. ¥ npupoabl ecTb GOJBINOH ONMBIT MO 3TOH YacTH,
W Halu MO3TH U HEepBHBlE CHUCTEMBEl — 3TO KOMIMAaKTHHE, CJOXK-
Hble, MOILHbIE YCTPOHCTBA, MOCTPOEHHHIE HCK/IIOUMTENbHO TAKHM
crnocoboM.

I He BuXy npuyMH, moueMy G6bl HaM He TNoucKaTh cnocobbl
Henocpe/CcTBEHHOTO MOLENHUPOBaHHA HeHpOo(PH3HOIOrHUeCKHX Npo-
neccoB. CxopocTb, ¢ KOTODOH IpOLBHIralOTCA 3KCIEepHMEHTallb-
Hble paboThl B MEAHUHHCKHX HCCJIENOBATEJbCKHX LeHTpax, Ha
caMoM jeJle MpocTo H3ymuTeabHa. Jlaypeatn HoGeneBckoii mpe-
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muu 1982 r. Xpio6es U Busenb nokasanuw #Ham Koe-uTo mnopaswu-
TeJbHOE OTHOCHTEJIbHO TOro, Kak paboraer cHcreMa 3peHHS Y
XKHBOTHHIX H, PeANOJOXKHUTEJNbHO, Y YeloBeKa.

[lo-BuauMoMy, B Heil MMeIOTCA CHCTEMaTHYEeCKHe CTPYKTYpbhl,
KOTOpble KaXyTcs oueHb 3HAKOMBIMH NPOEKTHPOBIUHKAM BbIYHC-
JHTENbHON annaparypsl. 1 nymalo, yTo 3a ABa HJIH TPH JecH-
THJETHA MBI JOJXKHBI YATH O4YeHb AaJeKO B NMOHHMaHHH HACTOA-
IHX €CTeCTBEHHHIX cHcTeM M OyleM B COCTOSHHH 10 HEKOTOPOH
CTeNleHH BOCMPOU3BOAUTh HX.

Ham creayer Takxke 0XHaaTh cOMpPSXKEHHSI HCKYCCTBEHHBIX
cucTeM ¢ HallUMH COOCTBEHHBIMH — IOMOJHHTENbHbIX NPOTe3H-
PYIOILUX YCTPOHCTB AJIl YCHJEHHA TOro, 4TO y Hac yXe ecTh.
Takum o6pa3oM, MBl CMOXKeM YBHAETb AOMOJHHTEJNbHbIE MOAYIH
NaMsTH, YCHJEHHble 3peHue W CJyX, a TaK¥Xe BCIHOMOratesbHble
o6pabatbiBalolllHe €AWHHIE AJA MPAMOro IOCTylla K BHeLUHHM
HHGOpMallMOHHBIM pecypcaM, caoBapsaM H T. 4. Ceroass Mu BH-
AHM, 4TO MEJMIHHCKAs TEXHOJOTHA CO313aeT MHOTO BHAOB MeXa-
HUYECKHX NpoTe30B. Mpl HaukHaeM NOAYMBIBaTh O IOCTPOEHHH
NpOTe30B TaKxKe H AJA QYHKuMH, CBA32AHHBIX ¢ 06paGoTKON WH-
dopManuu.

HakoHel naBaiiTe monnitaemcsl moaymarh 3apaHee, YTO MOIIH
6bl caesaTh HHTeJJIeKTyaJlbHble BBIYHCJEHHS AJISI BaXKHBIX 3a-
nay, KOTOpLle upe3BHYAHHO BEJHKH HJH Ype3BHIYAHHO TpPYAHH
(unH oQHOBpeMEHHO M TO W ApPYyroe) M c KOTOPHIMH ceiyac Mbl
MOXeM clieslaTh He TaK YK MHoro. TaKoBH, HanpuMmep, neTalb-
Hble MOJEeJIH MHPOBOH 3KOHOMHKH HJIH MHPOBOH 3KOJIOTHH, mepe-
BOJ pasroOBOPHOT0O €CTECTBEHHOrO si3biKa B peaJsibHoe BpeMs. Oue-
BHJHO, UYTO [AOJrOBpeMeHHble [EeJH INPOCKTa BBIUHCIHTENbHbIX
cHCTEM MATOrO MOKOJEHHA OpHeHTHpoBaHbl Ha HuX. OueBHAHO
TaKXe, YT0 3TH HeJu Oyayr AOCTHrHYTH, Bomnpoc Toabko B TOM,
KaK ckopo. S nymalo, 4To KaKIbli caM MOXKeT MOpasMbILLISTh
O TOM, 4TO BCE€ 3TO MOXKeT 03HauaTh ¢ TOYKH 3peHHs obpa3a
XKH3HH UM KaK 3TO B JEHCTBHTEJbHOCTH MOBJMSET HA MHD H rap-
MOHHIO MEX/y pPasHbIMH JIIOJIbMH.

$1 xoTen 6Gbl 3aKOHYUTH CJAOBAMH, YTO, XOTS CyLlecTByeT He-
KOTOpHIH s3bKOBOH Oapbep Mexjay BaAMH H MHOH, Y MeHS HH-
Korja He 6buio GoJsiee cyacT/MBLIX W GoJiee MJOJAOTBOPHBIX Tpex
HejeJsb, UeM Te, KOTOphbie cefiyac 3aKaHUMBAIOTCA AJSA MeHs 34ech
B AnoHun. Bo3aMoXXHO, HaM He TaK YK M Hy>XeH aBTOMaTHuecKHil
nepeBONUHK, KaK Hac yBepAlOT HEKOTOPbIe JIOLH.

Boabiioe BaM cnacu6o. Eciu ccth BpeMsi A BOIPOCOB, s
661 6Bl CYACT/IMB OTBETHTh Ha HUX ').

') H3-3a orpauuyenHoctH oObeMa COOPHHKZ BONPOCH H OTBETH OMYylle-
HY, KpoMe npHBeleHHoro panee ¢pparmenta. — llpum. ped.
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Yactp nmepBas:
A3biK H €ro MpHJOKeHHs

1. BOSBHUKHOBEHHME U PA3BMTHE

1.1. Havyano

Pa3putHe MeTOA0B, BO3HHKIIHX B 00J1aCTH HCKYCCTBEHHOTO
HHTeJJIeKTa, HX TpUMeHeHHe B GoJiee IHPOKHX 06sacTaX, TaKHX,
KaK NOHMMaHHe TEKCTOB HAa eCTECTBEHHBIX f3bIKaX, 3KCIEepPTHbIe
cHcreMbl, 6aHKH JaHHHIX, MPOHCXOAHJIO MOCPENCTBOM ClEeHHaIH-
3UPOBAHHBIX S3BIKOB MPOrpaMMHpPOBaHHUsS, KOTOpbie COLEpPXKaJu
Heo6xoauMble CpelcTBa AJA aKCHOMAaTH3allu¥ U pPelleHHsi NOCTaB-
JIeHHBIX 3aAau.

Taxk, B Hauaje wmwectuaecaTHx rogos B CIIA nosBuicsa s3bK
Jlucn, craBlumii TeMo# yrayG6JieHHBIX pa3paloTOK YYEHHIX aMe-

) Colmerauer A, Kanoui H., van Caneghem M. Prolog, bases théori-
ques et developpements actuels. Techmque et Science Informatiques, vol. 2,
No 4, 1983, p. 271—311.

@ AFCET- -Bordas, 1983,
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PUKAHCKHX YHHBEPCHTETOB, KACAIOLUHXCSA HE TOJbKO CaMOTO sI3Hi-
. Ka, HO U ero OKpyxeHus ((dH3HYecKHe YCTPOHCTBAa W NporpaMm-
Hoe ofecreueHue).

Hecsartbio ronamu mnosxe A. Koamepos, 3anumasics paspa-
60OTKOH HOBOTO s3bIKa NMPOrpaMMHpPOBAHHUS AJs 3aJay aHaJu3a
H NOHMMAHHA eCTeCTBEHHBIX A3LIKOB, PELIHJ HCHOJb30BaTh A3bIK
JIOTHKH MepBOTo NopsAiKa H METOAHKY aBTOMAaTHYeCKOro AOKa-
3aTesbcTBa TeopeM. IlpeacraBiieHHBI B BHIe NpeasoXeHHH on-
peaeneHHOH ¢GopMBl H cHaGXeHHbINi ynOOHBLIM NPaBHJOM BHI-
BOJa, 3TOT A3bIK JIOTHKH Da3BuJjcsi B 3Q(PeKTHBHLIA f3BHIK mpo-
rpammupoBanus [IpoJor.

[TporpaMMa Ha 3TOM fI3HIKE COCTOHT M3 HEKOTOPOTO MHOXe-
CTBa OTHOIIEHHH, 2 ee HCIOJHEHHE CBOJHTCS K BBHIBOLY HOBOTO
OTHOLIeHHsI W3 TeX, uTo obpasyior nporpammy. Takum oGpasowm,
noJlyyaercsl eCTECTBEHHHIH, JIEraHTHbLIH H MOLIHBIA (opMaau3M.

Hano orMeTHTb, 4TO Bce KJaccHYECKHe SI3BIKH MpPOrpaMMHpO-
BaHHsl SABJAIOTCA A3bIKAMH npoyedyprozo Tuna. ITO O3HAYaer,
YTO TNPOrpaMMHUCT [LOJIKEH YKa3aTb B SIBHOM BHJe Bce LIaru
BBIYHC/IEHHS OAHH 3a APYIHWM, KOTOphie MallMHA AOJIXKHA Mpoje-
JaTh, YTOOH pellHTb MOCTaBJEHHYIO 3anayy. B npoTuBomnoox-
-HOCTb 3TOMY B «JeKJapaTHBHOH» JIOTHKe, KaK, Hampumep, B
ITposore, pocraTtoyHo onucath 3afayy C NOMOILBIO MpPaBHA H
YTBEPXKIEHHH OTHOCHTEJIbHO BXOASIIHX B Hee oGbektoB. Ecau
3TO omucaHHe JOCTAaTOYHO TOYHO MpeACTaBJseT 3ajayy, MallMHa
MO2KeT CAMOCTOSITEIbHO HAlTH ee pellieHHUe.

CaenoBartenbHo, MOJb30BATENb MOXKET HANpPaBHTb BCE CBOH
yCHJIHSl Ha OMHMcaHHe 3aj]ayd, OCTaBHB BTOpOCTeneHHbie 3a60Th!
MallliHe, B JaHHOM cJay4ae uHtepnperartopy Ilposora. dro nos-
BoJisieT paboTaTh B NPUHHUNHAJBHO HEAETEPMHHHCTCKOM CTHJIE
H, KpoMe TOro, ¢ OOBEKTaMH YaCTHYHO HJH TOJHOCTbIO HEH3-
BECTHBIMH, KaK 3TO NPOHCXOAHT B MaTeMaTHKe NPH pelleHHH
ypaBHeHHil.

Buauane Ilposor wucmosib3oBajicsi B OCHOBHOM AJsS 10Ka3a-
TeJbCTBA T€OpeM H Gbla OCHOBaH Ha Merojde pesoaiouuit A. Po-
GuHcoda [Po6GuHcoH 65] ¢ HaNOXEHHBIMH Ha Hero APaKOHOB-
CKHMH OIpaHHYEHHAMH LJ51 YMeHblIEHHS MNpPOCTPAHCTBA MOHCKA
(nuHefiHO€ [1OKAa3aTeNbCTBO, AOCTYI TOJbKO K NMEPBOMY JUTEpATy
B Ka}AOM npensoxeHuw u T. A.). 3acayra P. Kosasnbckoro u
M. Ban OMjaeHa [Kosaabckuit 76] 3akmiouaercss B oGHapyxe-
HHH TOrO, YTO 3TH OTrpaHHYEHUS SKBHBAJEHTHH HCNOJb30BaAHHIO
TaK Ha3biBaeMbIX XOPHOBCKUX OU3DIOHKTOB, T. €. AU3BIOHKTOB,
collepKauiux camoe OoJiblilee OAHH MNOJOXHTEJNbHBHH JHTEpaJ.
XopHOBCKHe AH3BIOHKTH MOCAYXKHJIH OCHOBOH AJIi mepBoH Teo-
peruueckoii Mopmenu Ilposora. 3atemM MH B3sJIH 3Ty Mojenb
[Kosmepos 70], uto6bl cHCTeMaTH3HPOBATh HCNoab3oBaHHe ¢op-
MaJbHEIX T'PaMMaTuK, 06pa30BaHHLIX M3 CXeM MNpaBHJ, H NpH-
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IJIH K S3bIKY He MeHee MOILHOMY, YeM s3biK Q-cucreMm [Kou-
mepos 70], kortopbiii MOXHO paccMaTpHBaTh Kak mnpeaxa [Ipo-
Jora.

IlepBuit untTepnperatop Ilposora Gui1 HanucaH B Hawel Ja-
6opartopuu Il. Pyccenem B 1973 r. W oka3as cHJIbHOEe BJHSIHHE
Ha CBOHX MpPEEMHUKOB,

B 3roM uHTepnmperarope 6bl1 MpUMeHeH MeTOld HemepenHChl-
BAHHA TepMOB, U Gsarogaps caelaHHHIM B HEM CHJBHHIM Orpa-
HHYeHHAM (IHHEHHOCTh [0KA3aTeJNbCTBA, YNOPALAOYEHHOCTb JIH-
TepajoB B MpeLJOXKeHUH, ynpaBjeHHe HeleTepMHHH3MOM, YHH-
¢uxanus 6e3 NpOBEepPKH Ha BXOXKIAEHHe MepeMEHHbIX) cTaJio BO3-
MOXKHBIM HcrnoJb3oBaHHe Ilposora kak si3plka MNpOrpaMMHpO-
BaHHUA.

1.2. Ycnex

ITepBuiit uHTepnperaTop, HanucaHHbii Ha Poprpane, 6bua
YyCTAHOBJIEH Ha GbIBUIMX TOrZAa B XOLY MAalllHHAX M CTaJ MoCTe--
neHHo pacupocrpauarecs (Ppanuus, Auraus, [opryranus, He-
navus, CLUA, Kaunana, IToabiua, Bedrpus, ...).

Cpenu apyrux peasusauuii Ilposora Heo6X0nMMO OTMETHTb
KoMnuaarop, Hanucauuwii J1. Yoppenom aas mauuust DEC-10.
3aTteM HaeraJa oyepeab MHKpPOMAIIHH, rae HaMH Obaa cle-
JaaHa sepcusi Ilpoaora nas Exorciser (Motorola 6800) u ®. Ma-
Keit6oM — naa Sorcerer.

[Tposor 6Bl HCMOJNB30BAH B Pa3jIMYHBIX MPHJIOMKEHHAX, OT-
HOCSILIUXCH K HCKYCCTBEHHOMY MHTENJEKTY:

— obieHne ¢ IBM Ha ecTeCTBEHHOM fI3biKe; .

— ¢opManbHBle BHIUHCIEHHS;

— NOCTpPOeHHe TVIAHOB AeHcTBHH pobOTOB;

— HanHcaHHe KOMMHJSATOPOB;

— 0a3bl JaHHBIX;

— CAIIPui;

— 3KCMepTHRIE CHCTEMBI;

H T. L

Kak sto Hu napagokcaibHo, HO ycnex [Ipoaory B uHdoOpMa-
THKE NPHHECJIH HEKOTophle NOGAaBKH K HeMy, HelONyCTHMble ¢
TEOPETHUYECKOH TOUKHM 3peHHs, HO AalolliHe BO3MOXHOCTb 3anpo-
rpaMMHUpPOBaTh HeOGXOAUMble MPHJIOXKEHHA. ITO OTHOCHTCH B
0COOGEHHOCTH K (3HAMEHHTOMY M OcnapHBaeMOMY MHOTHMH) ore-
patopy «/», KOTODHIi oKasajcs HeoOXOAHWMHEIM B TeX CJIyyYasXx,
KOra HYXHO MOMOYb HHTepnperatropy H3bexaTb OrPOMHOro Ie-
pe6opa BO3MOXHBIX MyTeH.

Hawm kaxercs, yto Tlposiory cyXaeHo chirpaTh OAHY H3 mep-
BBIX poJsiefi B pa3BUTHH HHPOPMATUKH. B yacTHOCTH:
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— ITposor siBNsieTCS XOPOLIHM CPELCTBOM AJsi GLICTPOro Mmo-
CTPOeHHsI MaKeTOB, YTO BeCbMa BaXXHO B NPOEKTaX, CBA3aHHBIX
C HCKYCCTBEHHBIM HHTEJJIEKTOM;

— NpH MPABHJIBHOM MpENojaBaHHu HHOPMATHKH HeOGXo-
AMMO HCMOJIb30BATH TAKOH SI3BIK, KOTOpHIAi nomoran 6 cTpyK-
TYpHPOBATh MbILIJIEHHE. Chauana miogeit B3pamuBaiu Ha AJj-
rone-60, satem Ha Ilackane. Jlyywe ux BocnuThiBaTL Ha Jlucme,
Ho ee Jyuwie — Ha [TpoJore.

1.3. Mpoaor 11

OyeHbp CKOpPO MOSABHUAHCh GOJIbIIHE W CNOXKHbiEe NPOrPaMMBL.
Bo3moxxHOCTH MaWuHbl ObIH IOBOJbHO GBICTPO HCUEpNAHKI: ma-
MSATb, JETKOCTb HCMOJb30BaHHA, MOAYNbHOCTb. [Toatomy MH npu-
CTYNWJIN K pa3paboTKe HOBOA BepCHH, HMesl B BHAY cJeAyIOIHe
LeJy:

— MepeHOCHMOCTb, KoTOpasa 6Jarogapsi BHPTyaJbHOH MaUIUHE,
pacnpocTpaHsieTcss Ha MaLIMHH BCeX BHAOB, BKJIOYash M MHK-
pPOMALIHHBI;

— WHTEPAKTHBHOCTh, BKJIOYAs PEAAKTOP npeJlJIO)KCHHH (Tak-
XKe HanucaHHbiil Ha [IpoJore);

— MOAYJAbHOCTb, IpHYEM MPOCTPAHCTBO IMpeAJoxeHHH obpa-
3yeT ApeBeCHYI0 HepapXui0 MOAMPOCTPAHCTB, KOTOpas YMpaB-
JsieTcsl cnelluaJbpHbIMH KOMaHAaMH;

— pacuMpseMoCTh, ¢ BO3MOXHOCTbIO [00aBJATH MOANPO-
rpaMMbl B S3bIK BKJIOualollled MalldHb (apH(MeTHKa, BEpCTKA,
yrnpasiaeHue nepudepueii), npuueM 3TH MOANPOrpaMMbl paccMmart-
pHBaIOTCA KaK BbIUHCIHMble NPeIHKATH;

— HaJeXHOCTb, C YAapeHHeM Ha NMPAaBHJABHYIO Mepejauy oUll-
6ok. Kaxpnas omwnbKa nodKHa ObiTh JAOCTYNHA [MOJb30BaTedNIo,
Ha KakoM Obl ypoBHe OHa HH MPOH30LLIA.

KpoMe Toro, Bo BTOpoii BepcHH ObliH BBeleHB M HEKOTOpbie
HOBBHIE KOHLEMIIHH.

Bua BBeneH mpeaHKaT 3aAmMOpO3UTL,NO3BOJSIOUMHHA OTJOXKHTb
HCMONHeHHe Kakoro-mubo mpotecca 710 TeX NOp, NOKa He CTaHeT
H3BeCTHA HeKoTopas HH(popMaIlus.

ITosiBuaach BO3MOXKHOCTD C [OMOIILBI0 HOBONO MNpeiHKaTa
dif nenath yTBepXK/[eHue, UTO ABa ellle HEU3BECTHLIX JepeBa
SABASAIOTCA ¥ GYAYT BCeria ocTaBaThCs Pa3JIHUHBIMH.

Hcnonp3opanue GeCKOHEUHHIX J€PeBLEB MO3BOJHJIO PpELINTH
HeKOTOpHIM o6pa3oM mnpobieMy MpOBEePKH Ha BXOXjeHHe Mmepe-
MeHHBIX.

Yayuiiusoch ynpasieHue HCMOJHeHHeM TIporpaMMsl 6Jaro-
Naps BBeJeHHIO NOHATHA 6JI0Ka.

Beenena Hexkoropasi KOMIAKTHas OpraHu3anHs JaHHBHIX,
HMelOLas BHJ CTPOK H n-OK,
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1.4. 3ameyanusi 0 pealn3aunH A3biKa

Yro6bl obecneyHTb NepeHOCHMOCTb f3blKa, Ml pa3paboraiu
H peasiH30BaJIH:

— A3blK Bhicokoro ypoBHsi Kanang (Candide), koTopblit 6blan
co3faH cheuHa/JbHO /s HanucaHus uHTepnperatopa Ilposora;

— BHpTyalbHyio MaumuHy MukpoMerac (Micromegas), Ko-
TOpas HCMOJHAET IPOrpaMMy, MOPOXKIAEHHYIO KOMIHJATOPOM
s3bika Kaunguz.

Hurepnperarop [lposora HanucaH menukom Ha s3bike KaH-
oun (npubausurensHo 70 CTpaHHl), TaK 4TO pe3y’bTHpYyloLLas
nporpaMma MOKeT HCMOJHATbCA Ha J1060f MauwuHe, HA KOTOpOH
peann3zoBaHa MuKpomerac.

Besi cucrema Ouni1a nepBoHauyasbHO peasn30BaHa Ha MallHHe
Apple 11, a 3ateM nepeHeceHa Ha MalUHHBI

— Vax

— Multics
— Solar
— Mitra
— Dec-20

2, O1UH NPOCTOA NMPUMEP

[Tposior — 310 s3bIK MporpaMMHPOBaHHs, MpelHa3HaueHHbIH
AJI TIpeICTaBJeHIis U HCMOMb30BaHUA 3HAHHUN O HEKOTOpOi npex-
MeTHOH obmactu. Bosee touHo, npeaMetHas o6aacTb — 3TO MHO-
)KecTBO OOBEKTOB BMECTe CO 3HAHHEM O HHX, BbipaXXeHHOM B
BH/I€ MHOXECTBAa OTHOLIEHHH. DTH OTHOUIEHHS OMHCHIBAIOT CBOM-
cTBa 0OBHEKTOB W CBS3H MeX1y HHMH.

HekoTopoe MHOXecTBO MpaBuJ, 3aJalOIHX OOBEKTH H OTHO-
ieHus, u obpasyer nporpamMmmy Ha IlpoJore.

Hanpumep, ¢pasa «)Kau ssasercs oruom Iloas» ectb
yTBEpXKAEHHE O TOM, UTO HEKOTOpPOe OTHOUleHHe (sABJSETCS OT-
uoM) cBA3nBaeT gBa oObeKra (0O03HAuUeHHBIX CBOUMH HMeHa-
Mu — JKan u oab); 370 MOXKHO 3aNKCATh B BUAE

seaserca-oryom (XKan, Hoav)

[Toao6uniMm ke o6pasom Bompoc: «Kro sBasiercs oTHOM
[Tona?» cBoAMTCA K MOHCKY 06beKTa, KOTOPLIH OTHOLIEHHEM A8-
aserca-otyom ceaspiBaercs ¢ ITosem; 3toT o6bekT u Oyner cay-
XHTb OTBETOM Ha BOIPOC.

OTMeTHM, 4TO NpH oMNpeAeNeHHH OTHOLIEHHS MeXAy OOBbeK-
TAMH CYylllecTBeH MOPALOK, B KOTOPOM 3TH OObeKTh BXOAAT B
OTHOlLIeHHe:

asaserca-oryom (XKan, Iloav) oranuaercs 0T A8AAETCA-OT-
yom(Ioas, Xan).
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Yro6bnl BHIPA3HTb OTHOLUEHHE M3 Hallero NnpHMepa, Mbl Hc-
NoJb30BaJH HAEHTH(OUKATOPH AJNS 0603HAUeHHS OOBLEKTOB H OT-
HOILeHHI, KOTOpble UX CBSI3bIBAIOT.

HMst oTHOIUEHHS A64A€TCA-OTYOM Ha3bIBAETCs «IPeIUKaTOM>,
a o0BeKkTbl, KOTopble CBSI3biBaeT 3TO OTHOLIEHHE, Ha3blBalOTCS
€ro «apryMeHTaMH».

2.1. B pectopaHe

JAs MIAJIOCTPALHH TOTO, KaK BCe 3TO NMPOHCXOAHT B KH3HH,
pPacCMOTPHM NpHMEP, OMHUCHLIBAIOIIMH MEHIO peCTopaHa:

OO61beKThl, KOTOpble HAaCc HHTEpecyloT,— 3To G6JI0fa, KOoTophle
MOXHO CBHECThb B pecTopaHe, a NepBHH HaboOp OTHOLUeHHH naer
KaaccHpHKauuio Bcex 6Ji0A Ha 3aKyCKH, BTOpHIE MsCHHE HJIH
pBIOHBIE 6J1104a H AeCepThl.

MeHio npexcraBasier coboit HeGoJblylo 6a3y AaHHBIX, KO-
TOpasi 3anHchiBaeTCs cJAeAylolHM 06pasom:

sakycka (apruwoku-8-6esom-coyce) —>

3axkycka (Tplogeru-8-uamnancKon) —

saxycka (carar-c-aiyom) — ;

Mmaco (cosaxcse-scaproe) —> ;

_ MACO (YbLNNEHOK-8-AUNOBOM-YBeTEe) —> ;
peiba (okyHo-s80-gpurrope) —» ;

poiba (papuwuposarrelii-cyoax) — ;

Oecept (2pyuiesoe-mopoxceroe) — ;

Oecept (3emMARHUKQ-CO-836UTbIMU-CAUBKAMU) —> ;

decepr (QotHA-cropnpus) —>;

.
b
’

3ajanHble Bolllleé OTHOLIEHHS BBOAST OJHOBPEMEHHO H 00b-
eKTh M HXx Kaaccupukauuio. Hanpumep:

3akycka (caarar-c-2uiyom) — ;

NOKa3wBaeT, 4YT0 CAAAT-C-ALiloM SIBJAETCH 3aKYCKOH.

DTOT mepBHIl TUN NpaBHJA ynoTpebasercss s BHpaXKeHHs
NPOCTBIX YTBEpKAEHHI.

Hmes yxe HexkoTopblfi Habop YTBepKJAEHHH, MOXHO 3a1aTb
TaKo# Bompoc:

«[lpaBna Jsu, 4TO caaar-c-alyom sBaseTcsa 3akycko#?» Ou
3anumercs Ha [Iposore Tak:

sakycka (carar-c-aiyom),

3aTteM HY>XHO NMPOBEPHTb, BXOAHT JiM 3TO YTBepX/JeHHe BO MHO-
JKECTBO YK€ H3BECTHBIX; oTBeTOM Oy/JeT «i1a»,
Hao6opor,

sakycka (carar-uz-nomudop),
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NoJIy4UT OTPHILaTeJIbHBIH OTBET, NOCKOJbKY Haul GaHK He cojep-
JKHT TAaKOro yTBepXAEHHsI.

Tenepr npeanoJioXKHM, 4TO MH XOTHM Y3HAaTb BCE 3aKYyCKH.
ClHMLIKOM CKYYHO 3a/JaBaTh MOAPSA BONPOCH:

saxkycka (carar-usz-nomudop);
3akycka (apruuioku-g-6esom-coyce);

3aKycKka (3eMAAHILKA-CO-830UTbLMU-CAUBKAMU);

H OXH/JaThb Ka){/blH pa3 OTBeT na WIu HeT. Mu npeanoyau 6bl
cnpocutb: «Kakue OGuiofa SIBAAIOTCA 3aKyCKaMH?» HJU elie
dyuywe: «KakoBel Te 006beKTHl e, KOTOpHe $BJSIOTCA 3aKyc-
KaMH?», He 3Has o6bekra, NPeICTaBJIEHHOTO HMEHEM e.

311er uMs e 0603HaqaeT He KaKo#-TO KOHKpeTHBIl 00BeKr,
a Jiobo#i 00bekT, NMpHHaAJexallluid MHOXXECTBY (MO}KET 6LITb,
nycromy) Tex 00BeKToB, KoTOpbie o6s1aja0T CBOHCTBOM OHTb
3aKycKo# U KOTOpble HYXKHO HaHTH.

B 3ToM cayuae roBopsiT, UTO ¢ €CTb <«NepeMeHHasi».

Tenepnb Hall Bonmpoc 3amHLIETCS TakK:

aakycka (e);
1 Ilpojor OTBeTHT:

e = apruwoku-g-6ea0m-coyce
e = TpIopeau-8-wamMnaHcKom
e = carar-c-uiyom

YTO SBJISIeTCSl KaK Pa3 MHOXXeCcTBOM TeX 3HAueHuli NMepeMeHHOH
e, NpH KOTOPHIX yTBepxK/JeHHe 3aKycka(e) WCTHHHO.

C noMoIpbi0 OTHOIIEHHH, KOTOpHIE COCTABJASIOT HavaJbHYIO
6a3y JaHHBIX, MOXHO KOHCTpYHPoBaTb GoJjiee cJoXHble H GoJiee
o6uite orHolleHHs. Hanpumep, ¢ nomoluibio oTHOmeEHHH MACO( )
H peoiba( ), BHIpaXaloUHX TO, YTO HX apryMeHT sBJAETCS BTO-
PbiM MSICHBIM HJH PHGHHM 6J1I0J0M, MOXHO ONpe/eJHTb OTHOLIE-
HHe 641000( ): «6/11040 — 3TO BTOpOe MsCHOE WJIH phiGHOE 6Jio-
Jo». DTo 3anHCHIBaeTCsl B BH/E

641000 (p) — maco (p);
641000 (p) — pviba (p);

H YHTAeTCHd TakK:

p aBasieTcsi 6JIOJOM, €CJIH p — BTOpoe MscHoe 6JI0/10;
p saBJasieTcs 6J10J0M, eCJIH p — BTopoe phiGHOe 6J1I0/10.

(IMocsienoBarenbHOCTb ABYX MPaBHJ O3HAaYaeT MX AHIBIOHKIHIO).

2 3ax. 847
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3nech BHOBb HCNOJMb3yeTCs NepeMeHHasl p, KOTopas B 3THX
JAByX npaBuiax o603HAayaeT COOTBETCTBEHHO JI0GOe BTOpOE Msc-
Hoe 641040 H JI060€e BTOpoe pri6HOE 6411010,

YTOUHHM, yTo o6JacTb JAefiCTBHS NepeMeHHOH OrpaHHyeHa
NpaBHJIOM, B KOTOPOM OHa onpeaeseHa. [ToatoMy mepemenHas p
H3 NMepBOro NpaBu/ja HUKAK He CBfi3aHA C nepeMeHHOH p H3 BTO-
poro.

B Hamem npumepe Bonpoc: «Uro siBasiercs G0A0M?», BHpa-
XXeHHHH B BUHAE

641000 (p);

BbI3OBET CJHE€AYIOLIHE OTBETH