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1. nOCTAH08KA 80npOCA 

MaccoBoe npaHSBOACTBO 3BM npHseno K He06xoAHMOCTH nOHCKa HO
BWX MeTOAOB o~eHHfl KOHe~HWX nonbsoBaTeneH /Knl c38M H K no
flBneHHIO ~enoro pflAa HOBWX flSWKOB· nporpaMMHpOlJaHHfl IRn/. 06pa
~eHHe C 3BM AonmHO 6WTb AocTynHwM npaKTH~eCKH nlO60MY ~enOBeKY. 
nOA06Ho TOMY, KaK 3TO HMeeT MeCTO OTHOCHTenb ...O BOlKAeHHfl nerKO" 
BWX aBToM06HneH. 3TO oSHa~aeT, ~TO flSWK o~eHHH C 38M AonmeH 
6wTb o~eHb npocTwM, T04Hee, naXOmHM Ha flSWK. npHBw~HWH ~enose

KY, T.e. Kn. 3TO MOmeT 6WTb flSWK MaTeMaTHKH B TOM 06DeMe, B KO
TOPOM Kn ee HcnanbsyeT. Ho ecnH Kn xo~eT HCnOnbSOBaTb 3BH He 
KaK BW~HcnHTenb, a, HanpHMep. KaK cpeACTBO ynpaBneHHR. KaK 
cnpaB04HHK. KaK 3KcnepT B CBoew 06naCTH HnH COBeT~HK npH npH
HflTHH peweHHH, TO Anfl ~oPMynHpoBaHHR nOPY4eH~H Tpe6yeTcR RSWK, 
nOXomHH Ha npo~eCCHOHanbHWH RSWK Kn. T.e. cne~HanbHWH flSWK. 
npHcnoc06neHHWH K AaHHOH npeAMeTHO~ 06naCTH. 
. BOSHHKalOT npoTHBope~Hswe Tpe60BaHHfl. C OAHOH CTOPOHW HymeH 
npOCTOH, HO BWCOKocne~HanHSHpOBaHHWH flSWK KOHe~Horo nonbsosa
Tenfl IRKn/; C APyroH CTOPOHW, Tpe6yeTcfl YHHBepcanbHOCTb ycnyr 
3BM, T.e. BOSMOmHOCTb 06cnymHBaHHfl cne~HanHCTOs pasnH~HWX 06
nacTeH IB TOM ~Hcne H ~HSHKOB-TeopeTHKOB, H 3KcnepHMeHTaTopOB/. 
YAOBneTBopeHHe 3THX ABYX Tpe60saHHH npH 3aTpaTe KaK MOmHO MeHb
WHX cpeACTB - OAHa HS ~eHTpanbHWX npo6neM HH~opMaTHKH B HaCTO
R~ee BpeMfl/ 1,11/. nYTb K ee peweHHIO saKnlO~aeTCfl B C03AaHHH 
npo6neMHo-opHeHTHpoBaHHoro HHCTpYMeHTapHfl Ino~/. T.e. KOMnneK
ca HHCTpYMeHTOB Anfl peweHHfl THnH~HWX saAa~ TOH HnH HHO~ 06na
CTH. npH TaKOM naAXOAe saAa~a nporpaMMHCTa COCTOHT He s paspa
60TKe OTAenbHWX npHKnaAHWX nporpaMM, a B paspa60TKe nOH, a 
TaKme TeXHonorHH 101 pa60~Hx cTaH~Hw AnR C03AaHHfl H Hcnonb30Ba
HHfl no~/2,3/. 

8 HacToR~e~ CTaTbe He paCCMaTpHsalOTCfl KOHKpeTHwe no~ HnH 
TeXHonorHfl HX COSAaHHR, a nOCTasneH sonpoc 06 O~HX CBOHCTBax 
flSWKOB, Y4aCTSYIO~HX npH npoeKTHpOBaHHH nOH. npH 3TOM 6YAeM pa~
nH4aTb flSWKH nRTH THnos: MaWHHHwe fl3WKH IMRI. R3WKH CHCTeMHoro 
nporpaMMHposaHHR IRCn/, R3WKH aHanHsa H MOAenHpOBaHHfl IRAMI 
npeAMeTHoH 06nacTH, RSWKH o6~eHHfl Kn C 38M IRKnl H npo~eccHo
HanbHwH fl3WK Kn InRI. 8 MR HenocpeACTseHHO OTpamaeTCfl apXHTeK
Typa 38M. rOSOpRT, ~TO ypoBeHb ~3WKa TeM HHme, 4eM R3WK 6nHme 
K MR. EcnH no 3TOMY npHsHaKY ynopRA04HTb nepe4HcneHHwe R3WKH, 
nonY4HTCfl cneAYIO~HH 4acTH~HwH nOPflAOK no B03pacTalO~eMY paCCTOR
HHIO OT MR: 
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EcnH flAM B AocTaT04Ho~ Mepe ~opManH30BaH, TaK 4TO 
cRAM Ha RCn HeAopa3YMeHHfl H oWH6KH ManOBepORTHW, 

III 

npH nepeBoAe 
TO rOBopRT 0 

Ff3blKe CneLtH~HKaLtHl-1. fin BWCOKoro YPOBHFf, HO nerKO YCBaHsaeMWH, 
KOTOPbl~ COOTBeTcTsyeT Tpe60saHHFfM, npeADFfBnFfeMWM K RKn, 4aCTO 
Ha3WBalOT R3WKOM 4-ro nOKoneHHR/ 12 ,13/. 

TpYA nporpaMMHCTa, aHanHTHKa H Kn npH c03AaHHH H nonb30
BaHHH no~ 06ner4aeTCFf no Mepe npH6nHmeHHR YKa3aHHWX sill R3W
KOB APyr K APyry;npH 3TOM nOA paCCTORHH~M Ff3WKOB cneAyeT nOHH
MaTb HX OTnH4He B neKcH~eCKOM, CHHTaKTHyeCKOM H ceMaHTH4eCKOM 
OTHoweHHH. 

B LteHTpe SHHMaHHR HacToR~eH pa60Tbi HaXOARTCR paCCTORHHR 
MemAY flcn H RAM H, XOTR H B MeHbweH Mepe,MemAY MR H flCn.6YAeM 
HCKaTb OTseT Ha cneAYIO~HH sonpoc: B KaKOM HanpasneHHH AonmHW 
pa3SHBaTbCFf R3WKOBwe cpeACTsa flCn, 4T06w YMeHbWHTb paCCTORHHe 
MemAY flcn H ~AM? KpoMe Toro, paCCMaTpHB~eTCFf Bonpoc 0 npH6nH
meHHH MR K flcn nYTeM npHcnoca6nHsaHHR apXHTeKTYPbl 3BM K RCn. 

C T04KH 3peHHFf npoeKTHpOBaHHR csepxy BHH3 C03AaHHe nOH 3a
KnlO4aeTCFf s onpeAeneHHH RKn Hero nowarOBOM CBeAeHHH InepeBo
Ael K HHmenema~HM R3WKaM snnOTb AO Mfi. fl3WK HnH R3WKOBoe cpeA
CTBO 6YAeM Ha3WBaTb peanH30BaHHWMH, ecnH HX cseAeHHe InepesoAI 
K MR ocy~ecTBneHO; s APyroM cny4ae 6YAeM ~x Ha3WBaTb HepeanH
30BaHHblMH HnH rHnOTeTH4eCKHMH. EcnH He orOBopeHO npOH1BHoe, 
6YAeM C4HTaTb •.4TO flcn - peanH30BaH, a RAn - HepeanH30BaH. 
Tenepb nOCTaeneHHblH swwe Bonpoc MomHO c<I>opMynHpOBaTb TaK: Ka
KHe cpeACTsa flcn cneAyeT peanH30BaTb AnR Toro, 4T06w K HHM ner
KO MornH 6WTb cseAeHW rHnOTeTH4eCKHe cpeACTBa flAM? C 3TOH T04
KH 3peHHR 6YAeM paCCMaTpHBaTb pa3BHTHe Ff3blKOB nporpaMMHpOBaHHR. 

2. XAPAKTEP~CTHKH ECTECTBEHHblX fl3blKOB 

CaMblM npRMblM peweHHeM np06neMbi peanH3a~HH Bcex B03MomHWX 
flKn, Ka3anOCb 6w, RBnReTCR peanH3a~HR eCTeCTBeHHoro R3WKa IERI. 
OAHaKo 3Toro HeAocTaT04Ho AnR Toro, 4T06b1 3BM CTana napTHepOM 
H nOMO~HHKOM Kn. BeAb R3WK - He reHepaTOp MwcneH H HAeH, a 
nHwb cpeACTBO HX MaTepHanH3d~HH H nepeAa4H. 60nee samHW. 4eM 
R3WK - 3HaHHe H YMeHHe napTHepa, T,e. HHTenneKTyanbHwe S03
MomHOCTH nOH. TeM He MeHee, KpaTKoe paCCMOTpeHHe OCHOSHWX 
CSOHCTB ER 6YAeT none3HO, nOCKonbKY 
CXOACTBO MemAY ER H Rn OTHOCHTenbHO 
me OTHOCHTenbHO 3aKOHOMepHOCTeH HX 

,..--.
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Ha6nlOAaeTCR onpeAeneHHoe 
HX rnasHO~ 3aAa4H, a TaK

pa3BHTHR. 
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papXl-1l-1 nOHRTl-1H Ha caMOM Aene He RBJ1ReTCR CBOHCTBOM RSblKa,. aftSblK - STO CpeACTBO KOMMYHl-1Ka~~H1 MeJl(AY napTHepaMl-1 B ~em'lx 
eCTb CBOHCTBO MbIWJ1eHHR, TOT !l>aKT, 4TO YPOBHH KOMnOHOBKH l-1 0606

mero MHpa l-1 COrJ1aCOBaHl-1e AeHCTBl-1H napTHepOB B STOM MHpe. CJ1eAO meHl-1l"1 TeM He MeHee RBnRIOTCR BaJl(HblMl-1 xapaKTepHCTl-1KaMl-1 RSblKOBblX 

BaTeJ1bHO, RSblK AOJ1J1(eH CJ1YJI(l-1Tb AJ1R Onl-1CaHl-1R Ml-1pa ~ AJ1R Onl-1CaHl-1R cpeACTB, npH4eM He TonbKO Eft, HO H ftn /CM. pHC. 1 H 2/, CBl-1Ae

HJ1H npeAnl-1CaHl-1R AeHcTBHH napTHepoB, BKJ1104aR HX ~eJ1H. OCHOBHaR TenbcTByeT 0 TOM, 4TO B xapaKTepl-1CTl-1KaX RSblKa OTpaJl(aeTCR 06pas 

/HO He Hal-1MeHbwaR/ Cl-1HTaKCl-14eCKaR H ceMaHTH4eCKaR eAl-1Hl-1~a RSbI 4enOBe4eCKoro MblWneHl-1R. 

Ka - STO npeAJ10Jl(eHHe. T04Hee, nOBeCTBOBaTeJ1bHOe, BOnpOCl-1TeJ1b B nl-1TepaType, /a TaKJI(e B npeAblAYmeH rJ1aBe HaweR pa60TbI/ no

Hoe H nOBeJ1l-1TeJ1bHOe npeAJ10Jl(eHl-1R" nepBble ABa CJ1YJI(aT AJ1R nepeAa4H HRTl-1e YPOBHl"I l"ISblKa H RSblKOBblX cpeACTB HCnOJ1bsyeTCl"I B 60nee 06

onblTa, T.e. J1H4HOH MOAeJ1l-1 MHpa; nOCJ1eAHee CJ1YJI(HT AJ1R nepeAa4l-1 meM CMblCJ1e, KYAa BXOAHT l-1 ypoBeHb KOMnOHOBKH, 11 YPOBeHb 0606

npeAnHcaHHR AeHCTBl-1R, npeAnl-1CaHl-1R 6blBalOT npOlleAYPHoro Tl-1na, meHHl"I • 

l-1X KOOnepa~l-1l-1. IlJ1R KOOnepa~Hl-1 He06xOAl-1Mbl 06maR MOAeJ1b OKPYJI(alO

.. 

eCJ1H OHH AeTaJ1bHO Onl-1CblBaIOT nOCJ1eAOBaTeJ1bHOCTb /npOllecc/ AeH
CTBHR,H HenpolleAypHoro THna ,eCJ1H OHl-1 onHCblBalOT peSYJ1bTaT AeH
CTBHRo C ¢oPMaJ1bHOH T04KH SpeHl-1R. Bce npeAJ10Jl(eHl-1R, KpOMe nOBe 3. CTHnH nporPAMMHPOBAHHR 

J1HTeJ1bHblx npolleAYPHoro THna, RBJ1RIOTCR npeAHKaTaMH B CMbICJ1e l-1C- • 
4HCJ1eHl-1R npeAl-1KaTOB. nOSTOMY Ell MOJl(HO HaSblBaTb npeAl-1KaTHBt-IbiM XapaKTepl-1CTI1Kl-1 ftn CBRsaHbI C apXI1TeKTYPoH 38M. npl-1 aHaJ1l1se 

RSblKOM C HMnepaTl-1BHbIMH /npolleAYPHo-nOBeJ1HTeJ1bHblMl-1/ IJPHMeCRMl-1. STOH CBl"ISI1 l-1CXOAHM l-1S cneAYlOmero 06CTORTeJ1bCTBa. nlO6aR, CKonb 

CeMaHTHKa ER npl-1BRSaHa K BHeWHeMY Ml-1PY, T04Hee, ceMaHTHl(a Eft yrOAHo cnO~HaR onepallHR, KOTOPYIO MOJl(eT a~nOJ1HHTb 3SM, KOMnOHY

eCTb MOAeJ1b BHeWHero MHpa. B STOM CMblCJ1e 6YAeM rOBOpl-1Tb 0 BHew eTCR I1S sneMeHTapHblX onepa411;' no onpeAel1eHHblM npaBl-1naM ynpaB

HeH ceMaHTHKe. OTBJ1eKaRCb aT ER, OTMeTl-1M. 4TO, KorAa rOBopRT 0 neHHR, IlnR SToro He06xOAI1M~ cooTBeTCTBY~ml1e annapaTHble cpeA

ceMaHTHKe ftn, TO 06bl4HO HMelOT BBHAY npOlleCCbl l-1J1l-1 COCTORHHR CTBa, a HMeHHO, onepaTopbl /MaTepl1aJ1bHble HOCI1TenH Hnl1 I1CnOnHI1

BHYTPH 3BM, BblSBaHHble TeMH HJ1l-1 HHblMH 060POTaMl-1 B STOM Ct-lblC" Tenl-1 onepallH~/, cpeACTBa ynpaSneHl-1l"1 /HOCl-1Tenl-1 l-1nl1 I1CnOJ1Hl-1Tenl-1,In. 
J1e 6YAeM rOBOpl-1Tb 0 MaWl-1HHOH CeMaHTHKe. ~Ha4e 06CTOHT AeJ10 B npaBl-1n ynpaBneHl-1R/ l-1 MeCTa AnR XpaHeHI1R onepaHAOB /HOCl-1Tenl1 

CJ1Y4ae 4HCTOH MaTeMaTl-1KH. OAHOSHa4HOCTb H AocrOBepHOCTb MaTCMa AaHHblX/. 3TI1 cpeACTBa RBJ1RIOTCR KOMnOHeHTaMH KOMn03I1T-onepaTo

TH4eCKHX BblBOAOB 11 BblCKaSblBaHHH AOCTHraeTCfl 5J1arOAapR a6CTpaK POB, T.e. HOCHTeJ1eH KOMnOSI1T-OnepallHH /cnOJl(H~X onepallI1H/. KOM

~HH OT J11060H CeMaHTI1Kl1, KpOMe !l>opMaJ1bHOH ceMaHTHKI1 ,:aMoro Ma nOHOBKa onepaTopOB rpa!l>I14eCKI1 Hs06paJl(eHa Ha Pl-1C. t nOA HI1J1(HeR 

TeMaTI14eCKoro RSbIKa, T. e 0 TOH, KOTOpal"l BKJ1104eHa B onpeAeJ1eH~le WTpl-1X-nYHKTl-1pHOH nI1Hl1e~. neTJ1l-1 YKaSblBalOT Ha peKypCHBH~R xapaK

!l>opMaJ1bHOrO RSbiKa KaK aJ1re6paH4eCKaR CTpYKTypa. $opMaJ1bHOMY H Tep npOllecca KOMnOHOBKl-1, npl-1BOARmI1H K 06paSOBaHHIO l1epapXI1l-1 

MaWl-1HHOMY RSbiKaM npl-1CBaI1BaeTCR BHe~HRl"I ceMaHTHKa nYTeM HHTep onepaTopOB. 

npeTalll1H ee 4eJ10BeKOM. !l>opMaJ1bHOMY RSblKY npl-1CBaI1BaeTCR MaWI1H KOMnOHOBKa onepaTopOB MOJl(eT OCYmeCTBJ1RTbCR 4l-1CTO annapaTHW

HaR CeMaHTI1Ka nYTeM ero peaJ1I1Salll-1V1 annapaTHblMI1 cpeACTBaMH, Ml-1 cpeACTBaMI1, HO MOJl(eT 6b1Tb npOAOJ1J1(eHa l"ISblKOBblMl-1 /nporpaMMHbI

1IsbiKoBaR MOAeJ1b Ml1pa /npeAMeTHO~ 06J1aCTI1/ - STO MHOJl(eCTBO Ml-1/ cpeACTBaMI1. npl-1 nepexOAe OT annapaTHOH K nporpaMMHOH KOM

BblCKaSbiBaHI1H 0 CBOHCTBax 06",eKTOB /seUleH, nOHRTHH/ VI OTHOU1<:Hl-1RX nOHOBKe /npl-1 nepexOAe B cpeAHlO1O 4aCTb pHC. t MeJl(AY WTpI1X-nYHK

MeJl(AY HI1MI1. nOCpeACTBOM OTHOWeHl-1H 06paSYIOTCl"I CeTI1 H l-1epapx~~ Tl-1pHblMH nl-1HI1RMl-1/ BBOAl"ITCR HaSBaHl-1l"1 AnR KOMnOSl-1T-OnepaTopoB 11 

06",eKTOB /nOHRTI1A/. BaJl(HOe SHa4eHHe AnR nOBbiWeHI1R BbipaSl-1TeJ1bHblX Anl"l I1X KOMnOHeHTOB; npl1 STOM MO~HO a6cTparl1pOBaTbCR OT MaTepl1

cnoc06HocTeR Ell l-1MeIOT OTHOWeHI1R: 4aCTb - lIeJ10e /Hanp., nl-1Amal< - anbH~X HOCHTene~. ~J1R Toro, 4T06~ 3BM Morna KOMnOHOBaTb Tpe6y

KOCTIOM/; 4acTHblH cnY4aA - 06U1I1H CJ1Y4aH, l-1nl-1 nOAKnacc - cynep .... eMYIO KOMnOSl-1T~Onepa~I1IO, He06xOAl-1MO T04HO Onl1CaTb npl-14HHHYIO l-1J111 

Knacc /Hanp., nl-1AJI(aK - oAeJl(Aa/. B AaJ1bHeRweM 3TH ABa BHAa OTHO BpeMeHHYIO nOCJ1eAOBaTeJ1bHOCTb onepalll-1H-KOMnOHeHTOB. 3Tl-1M ABYM 

weHHH 6YAeM HaSblBaTb OTHOWeHl1eM KOMnOHOBKI1 H OTHoweHHeM 0605- BOSMO~HOCTRM COOTBeTCTBYIOT OnI1CaHl-1R KOMnOSI1T-OnepallI1H B !l>opMe 

meHl1l"1. OHI1 o6pasYIOT HepapXHI1 KOMnOHOBKH ~ 0606meHI1R 06",eKToB. ... nnaHa nepeAa4l-1 AaHHblX /nnll/ I-1nlo1 B /60nee npl1eMneMoi1/ !l>opMe 

OnycKaRcb no l1epapxl1l1 KOMnOHOBKl-1, 06beKTbI nOCTenCHHO paCKna nnaHa nepeAa4l-1 ynpaSneHI1A /n~y/14/: 
AblBalOTCR Ha Bce 60J1ee npOCTble /SJ1eMeHTapHble/ COCTaBHblC 4aCTl-1. 

OnycKal"lCb no l-1epapXl-1l-1 0606meHHR, 06beKTbI /noHRTHl"I/ nOCTcneH nn~ = (Op; RIIA ) 
HO YT04HRIOTCR A06aBJ1eHl-1eM K HHM Bce HOBbiX CSOHCTB. npH S10M HH 
Jl(eneJl(aml-1H 06beKT HaCJ1eAyeT Bce CBoHcTsa BblWCneJl(amero 06bcKTa. nny "" (K. Rny} , 
~J1R AanbHeHwHx paCCYJI(AeHl-1H BaJl(HO oTMeTHTb, 4TO 06paSOBaHl-1C l1e
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PHc.).KoMnOHOBKa H o606~eHHe annapaTHblX H HSblKOBblX 

k u 
a - b - a qaCTh OT b; a - b - a - HHTepnpeTa~HH OT 

a 
a ~ b - a qaCTHwH cnyqaH IinH nOAKnacc OT b; a - b 
synhTaT a6CTpaK~HH OT HOCHTenH a. 

Cpep;c TB: 

b; 

b - pe

rAe Op - MHo~eCTBO onepa~~H-KoMnoHeHToB, RnA - OTHoweH~e nepe
Aa4~ AaHHblX IMHo~ecTBo nepeAa4 onepaHAOB Me~AY onepa~~RMH/, K 
MHo~eCTBO KOMaHA k. np~4eM k = (op, od), od2, ••• ), rAe, op 

Op; odi - onepaHA onepa~~~ op, a Rny - OTHoweHHe nepeAa4H yn
paBneHHR IMHo~ecTBo nepeAa4 ynpaBneHHR /aKTHBa~~HI Me~AY KOMaH
AaM~/" nporpaMMbl, Han~caHH~e B B~Ae nn~ ~n~ nny. Ha3~Ba~TCR 
nporpaMMaM~ nOTOKa AaHH~x ~n~'noToKa ynpaBneH~R COOTBeTCTBeHHO. 

nnY KaK nocneAoBaTenbHocTb KOMaHA npeAcTaBnReT C060H TaK 
Ha3~BaeMY~ ~MnepaT~BHY~ ~OPMY 3an~c~ nporpaMM. KOTopaR RBnReT
CR eCTecTBeHHoH ~OPMOH lecTecTBeHH~M cT~neMI nporpaMM~poBaHHR 
~oH-HeHMaHoBcKHX 3BM I~H-3BM/. ~eHcTB~TenbHo. nocKonbKY B 
~H-3BM Bce AaHH~e xpaHRTcR B ~eHTpanbHoH naMRTH, TO AnR Ka~AOH 
onepa~HH HaAO YKa3aTb MeCTOHaxo~eHHe onepaHAOB, T.e. nporpaM
MY cneAyeT 3anHcaTb B BHAe nny. OTC~Aa B03HHKa~T H3BeCTH~e ... 
TPYAHOCT~, CBR3aHH~e C npHBR3KOH AaHH~X K naMRT~. xapaKTepHwe 

AnR HMnepaTHBH~x ~no B cnY4ae 4enOBe4eCKoro M~wneHHR 3THX TPYA

HOCTeH He cy~ecTByeT Ino KpaHHeH Mepe, nOKa naMRTb He nOABeAeT/. 

Heo6xOAHMoe cOAep~aH~e naMRTH B~3~BaeTCR nOAC03HaTenbHO nYTeM ... 

acco~~a~~~. np~ B~nonHeH~~ B~4HcneHHH B ronOBe He HaAO cne~H


anbHO aApeCOBaTb onepaHA~. 3TO OTpa~aeTCR B ~opMe 3anHCH Ha 6y

Mare. BeAb MaTeMaTHK~ ~opMyn~pY~T CBOH B~4HcneH~R. KaK npaBHno, 

B B~Ae nn~. ~cnonb3YR ~YHK~HOHanbHY~ ~OPMY 3an~CH. B MaTeMaT~
4eCK~x B~pa~eH~RX, TaK ~e KaK ~ B nporpaMMax, Han~caHH~x Ha 

TaK Ha3~BaeM~X ~YHK~~OHanbH~X ~n IHanp., LISP ~n~ APL/. onepaH-


A~ /KpoMe MCXOAHWX/ He YKa3~Ba~TCR RBHO, OHM OTCYTCTBY~T. Cne
AOBaTenbHO. 01CYTCTByeT H nOHRTHe CTPYKTYPbl TYma AaHHblX B 3THX 
l'l3bIKax. OAHaKO Bce 3TM npo6neM~ B03HHKa~T TorAa. KorAa <l>YHK~HO
HanbHbli1 fl3blK peanM3yeTcR Ha ~H-3BM, HO pewaTb HX Aon~eH He npH
KnaAHoi1, a CMCTeMHblC1 nporpaMMHCT. 

TaOJ1Hl\a. Cl'HnH nporpaMMHpOBaHHH 

UOC':lllaqt~HHe Ha3BaHHe CTHJIR 	 3anHcb R3bIKH 

npep;J10lKeHHH 1CM. pHC. 21 
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<tJYHKI~HoHanbHbIf1 

/ annJ1HKaTHBHbli11 

norH4eCKHH 

IpeITH~HOHaITbHbli11 

o6beKTHo-opHeHTH

pOBaHHblH 1p;HpeK
161/ 

b op a 

f(a) 

P(a,b) 

b - m(a) 

FORTRAN, 
Pascal 

LISP, APL 

PROLOG 

Small talk 

CeNaHTHKa I1pe):IJIOlKeHHH 

g npHCBOHTb HeJIH'!HHe b 3HaQemfe. nOJIyqaet-me npH BbIfiOITHe

HHH onepa~>m op Hap; a IinH HaA 3HaQeHHel>l, npHCBoeHHblM a. 

J1 3E<lLleHIIe 

rl> - SHaqeHHe 

3HaqeHHe 

H/HDH b 

4lyHK~HH f(a) npH x = a. 

npe,n,HKaTa P, eCJIH a H b IIOCTOHHHble, IinH 

a H/linH b, rrpH IWTOPblX P HCTHHHblH, eCHH a 

nepeMel:IHwe. 

o - AHpeKTHBa Icoo5~eHl1el 06beKTY b, npHMeHHTb MeTOp; m K 

06beKTY a. 

B Ta6nH~e nepe4McneHbI e~e ABa CTHnp nporpaMM~pOBaHMR, KpOMe 
MMnepaTMSHoro M ¢YHK~HOHanbHoro, Ha3~BaeMble norH4eCKHM H 06b
eKTHo-opMeHTHpOBaHHbIM CTHnRMH. norH~eCKoe nporpaMMHpOBaHH€ 
3TO 4aCTH~A cny~aC1 npeAHKaTHBHoro, Henpo~eAypHoro nporpaMMHpo
BaHMR, OTnM4a~~HAcR $opMoA 3anHCH, 3aHMCTBoBaHHoi1 Y MC4HcneHHR 
npeAHKaTOB. OCHOBH~MM 3neMeHTaMH norH4eCKoro nporpaMMHpoaaHHR 
RBnR~TCR He onepaHA~ M onepa~HH, a 06beKTW H oTHoweHHR, ~TO 

npMBeAeT K onpeAeneHHOMY CXOACTBY C EH. MO~HO rOBopHTb 0 TOM, 
4TO norM4eCKoe nporpaMMMpOBaHHe - 3TO ~opManH3a~HR He$opManb
Horo MOAenHposaHHR MHpa, 0 KOTOPOM wna pe4b B~we, T.e, MOAenH
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PoaaHHe Ha Efl a BHAe cOBoKynHocTH 061>eKTOB VI OTI-IOl1JeHHv.. 06-",
eKTHO-Opl1eHTHpOaaHHoe nporpa~~MHp08aHHe /ol)n I C;YAeT paccMoTpe
HO HH~e, B Ta6nH~e npHaeAeH~ CI1HTaKCHC npeAnomeHH~, 3anHcaHHO
ro a TOM HnH APyroM CTHne, H COOTaeTcTay~~aR CeMaHTI1Ka. 60nee 
nOAP06Hoe 06cY~AeHHe OCHOBH~X KOH~en~HH H CTHneH nporpaMMHpo
aaHH~ MO~HO HaHTH 8 pa60Taxl5. 14-171, npHH~Hnbl DOn paCCMaTpH
aa~TC~ 8/5,15,16,18,19/, 

4" 	 nPH6J1I-tJl(EHI1E 1I3blKA npOrPAMMI1POBAHHfl 

K 1I3~KY MOAEJ1I1POBAHHlI 


06paTI1MCR Tenepb K 80npocy 0 pa38HTHH cpeACTa fln a 4en~x 
npI16nH~eHH~ flcn K lIAM. OT8eT Ha 3TOT 80npoc MomHO HaHTH 8 npe
A~AY~HX paCCY*AeHH~X H 8b180Aax. ECTeCTaeHHO npeAnonomHTb, 4TO 
H306peTaTenb Hoa~x A3~K08~X cpeACTa nonb3yeTc~ MeTOAaMH, nOA
C;Ka3blaaeMblMI.1 c06CTBeHH~M MblwneHHeM, a HMeHHO - MeTOAaMH KOMno
HoaKH H 0606~eHHA. nPOaHnbHOCTb 3Toro npeAnono~eHHH AeMOHCTpH
pyeTc~ cpeAHeH 4aCTb~ PHC. I, Me~AY wTpHx-nyHKTHpH~MH nHHHAMH, 
rAe nOKa3aHbI cpeACTaa lin H OTHoweHH~ KOMnOHOBKH H 0606~eHH~ 
Me~AY HHMH. KOMMeHTHpyeM 3TH OTHoweHHA /CTpenKH/ Ha npHMepe 
MOAyn~, Knacca H 061>eKTa. 

COCTaaHblMH 4aCTAMH MOAynA, TaK me KClK H npOlleAYPbl /13 nnaHe 
pHC. 1 He AenaeTC~ pa3nH4HA Me~AY nOHATHAMH onepallHH, npOlleAY
p~ H MOAynA/, A8nA~TCA onepallHH-KOMnOHeHT~, CTPYKTYP~ AaHH~x 
H CTPYKTYP~ ynpaaneHH~. nOHATHA MOAynA H THna AaHH~x 061>eAHH~
~TCA a 0606~eHHOM nOti~THH Knacca. 3TO 0606~e1lHe 03Ha4aeT nepe
XOA K 061>eKTHO-opHeHTHpOBaHHOMY CTHn~ nporpaMMHPoaaHHA/19/, 
Knacc - 3TO, no-cy~eCT8Y, anre6paH4eCKaA CTPYKTypa, T04Hee, 
3TO CTaTH4eCKHH nporpaMMH~~ 061>eKT a aHAe anre6paH4eCKoro on
peAeneHHA a6CTpaKTHoro THna AaHHblx. npH 06pa60TKe nporpaMM~ 
HHCTaHlIHHpY~TCA 3K3eMnnAp~ /HHCTaHlIHH/ Knacca. Knacc~ 06pa3Y~T 
HepapXH~ 0606~eHH~, no KOTOPOH nepeAa~TC~ C80HCTBa Knaccoa no 
HacneACTBY caepxy aHH3.KaK 3TO HMeeT MeCTO a ElI.noHATH~ Knacca 
H HHCTaHlIHH 061>eAHH~~TCR a caMOM 0606~eHHOM nOH~THH - 061>eKT. 

BaeAeHHeM Knaccoa H 061>eKTOB KaK CTaHAapTHblX cpeACTB npo
rpaMMHpoaaHHA 06ecne4HaaeTCA npH6nH~eHHe lIcn K lIAM. 1I3~K npo
rpaMMHCTa H A3~K MOAenHpy~~ero aHanHTHKa CTaH08RTCR e~e 60nee 
6nH3KHMH APyr K APyry nYTeM aaeAeHHA OTHoweHHR coceACTaa HnH 
3HaKoMCTBa Me~AY 061>eKTaMH. TaKHM 06pa30M, 061>eKT CTaHOBHTCA 
aKTH8HblM 3neMeHTOM /llaKTOPOM"/20/. KOTOPblH Mo~eT nocnaTb co06
~eHHA /AHPeKTH8b1. CM, Ta6n/ coceAHHM 061>eKTaM; HH~MH cnoaaMH. 
061>eKT MO~eT 06paTHTbCA K caOHM 3HaKOM~M C npocb60H 0 nOM~H 
npl.1 BblnonHeHHH nonY4eHHOH HM AHpeKTHBbI. 3TO 03Ha4aeT,4TO B no
HRTHe 061>eKTa /aKTopa/ aXOART 3neMeHT~ ynpaaneHHA /CM. nYHKTHp
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HY~'1 CT!)PflKYH.'l PHC. 1/. 3TO 03Ha4aeT HeKoTopylO Ae~eHTpanH3allHIO 
ynpaaneHl-1H. OAHOBDd\eHHO aHOCHTC~ 3neMeHT nporpaMMHp08aHHR no
TOKa AaHHblx, a TaK~e npeAHKaTHaHoro nporpaMMHpoaaHHR. nOCKonb
KY nporpaMMa COCTOHT H3 83aHMoAeHcTaYIO~Hx 061>eKT08, caR3aHHblX 
MemAY C060H OTHoweHHeM coceAcT8a, KOMnOHoaKH H 0606~eHHR. 
3TO HMeHHO Te rHnOTeTH4eCKHe nOHATHA, T. e. HepeanH30aaHHbie ~3b1
K08b1e cpeAcTaa, KOTopble aHanHTHK HnH Kn Hcnonb3yeT npH MOAenH
PoaaHHH npeAMeTHOH 06nacTH. 

:] 

An~ peanH3a~HH MOAenH, c03AaHHoH aHanHTHKOM, 8 aHAe MawHH


HOH MOAenH npeAMeTHO~ 06naCTH, HaAO C8eCTH rHnOTeTH4eCKHe 061>

eKTbI K nporpaMMHblM 061>eKTaM, T.e. HaAO HHTepnpeTHp08aTb a6cT

paKTH~e 061>eKTbl lIcn KOHKpeTHblMH 061>eKTaMH lIAM, H, TeM caM~M. 


caeCTH aHeWH~~ ceMaHTHKY lIAM K MawHHHoH ceMaHTHKe lIcn. HMeHHO 
8 3TOM COCTOI1T HAeR ~On, H 3TQ HMe~T aaHAY, KorAa xapaKTepH3Y
~T Don n03YHrOM: Ka~AoMy 061>eKTY AeHCTaHTenbHOCTH - caOH npo
rpaMMHblH 001>eKT! OTC~Aa nOHATHO, 4TO Don npH06peTaeT paCTY~~ 
nonyn~pHOCTb. a TaK*e pacTy~ee 3Ha4eHHe An~ pa3BHTHA TeXHono
rHH nporpaMMHpoaaHHA. B HaCTOR~ee apeMA aeAYTC~ pa50TbI no 06ec
ne4eHH~ pa3pa6aTblaaeMOH a 0111111 ~-TeXHOnOrHI1 061>eKTHO-opHeHTH
PoaaHHblMH cpeACTaaMH/6/, 

8malltalklO) 

PROLOG I J. ) 
SQL('(' ) 

LISP (41)a API. ( 41) 

f 
'8 
GI 

~ 

PHC.J ~eHHH; B cKooKax YKa3aH CTHnb nporpaMMHpoBaHHH ICM. Taon. I. 

Ha PI1C. 2 nOKa3aHa non~TKa ABYXMepHoro ynop~A04eHI1R pRAa 
lin no MaKCI1ManbH~M YPOBHRM KOMnOHOBKH 11 0606~eHI1R I1X CTaHAapT
HblX ~3b1KOBblX cpeACTB. YTBep*AeHI1R pl1CYHKa He npeTeHAY~T Ha 06
~enpI13HaHH~ HCTI1HY. PHCYHOK npeAnaraeTc~, CKopee, B Ka4eCTBe 
npeAMeTa 06cY*AeHHH. M~ orpaHH4HMCA HeKOTop~MH KOMMeHTapH~MH, 

IWIle( u ) 
Ada( u.) 


ALGOL60 I ~ ) 

MODtn.A 2 ( u ) 
PASCALI 14 ) 

NJ.TUlUU. (H ) IIIm(.) 

COil 
acceu6J1eo (II) 

lPosea. KOMnOHOBKH 

2. Ynop~o4eHHe H3b~OB no YPOBHHM KOMnOHOBKH H 0606
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nepBble flKn, KOTopble nOl'lBl-1nl-1Cb /XOTl'I '" He nOA 3TI-1M HaSBaH"'
eM/, - 6blnl-1 flSblKI-1 Anfl pa60Tbl C C"'CTeMaM'" 11 n<lKeTaMI-1 npl1KnaA
HblX nporpaMM /nnn/, pa3pa60TaHHblMI1 An.R paSnl14HbiX 06nacTei1 np"' 
MeHeHl1l'1. C caMoro Ha4ana Ba~HOH 06naCTb~ npl1MeHeHl1l'1 nnn l'IBI1
naCb $"'SI1Ka BbiCOK"'X sHeprI1A/7,8,21/. C T04KI1 3peHI1l'1 Hawe~ Knac
C11$"'Ka 1..11111 , nnn flBnl'leTCR KOMnneKCOM onepaTopOB 04eH b BblCOKoro 
YPOBHfI KOMnOHOBK"', HO HI-1SKOrO YPOBHR 06061lleHl1l'1, CTPYKTYPbl AaH
HblX nnn, Hanpl1Mep, cnHCKH pesynbTaToB HSMepeHI1i1, TaKlKe MorYT 
6b1Tb 04eHb BbiCOKoro YPOBHl'I KOMnOHOBKI1. CTPYKTYPbI ynpaBneHMfI, 
Ha060pOT, 06b14HO 04eHb npOCTble. 4acTo OHM Bo061lle OTCYTCTB)I~T, 
T.e. HKn l'IBnl'leTCR KOMaHAHblM flSblKOM. TaKOH nOAxoA cooTseTcTBY
eT I1MnepaT"'BHOMY CTl1n~ nporpaMM"'pOBaHHl'I. 

Mo~eT nOKaSaTbCl'I, 4TO PI1C. 2 He OTpalKaeT B AOCTaT04H0l1 Me
pe 0605Ula~Ill"'x SOSMOlKHocTei1 TaK"'X fl3b1KOB, KaK, Hanp"'Mep, Modu
la-2 ",nH Ada. HaAo, OAHaKO, HMeTb BSI1AY cneAY~lllee 06cToflTenb
CTBO. J1~60i1 YH"'BepcanbHbli1 fin AaeT, B npl1HlIl1ne, SOSMO~HOCT b 
nporpaMMHCTY peanHsosaTb cpeACTBa, YPOBeHb KOMnOHOBKH I1nl1 0606
llleHHl'I KOTOPblX Bblwe YPOBHfI CTaHAapTHbiX cpeACTS AaHHoro fl3b1Ka/ 17 / 
Ho He C03AaHHblMI1 nporpaMM"'CTOM cpeACTBaMI1, a CTaHAapTHblM'" cpeA
CTBaMI1 onpeAenReTcfI YPoBeHb fl3b1Ka, Hanpl1Mep, ",cnonbsYR Cpe~\CT
Ba RSbiKa Ada, MO~HO 6es oc06oro TpYAa pean"'SOBaTb KnaCCbI B 
CMblcne Sma] Italk '" COSAaTb cpeACTBa AnR oon. OAHaKo COSAaTcnH 
RSbiKa Ada He cAenanl1 rnaBHoro wara B HanpaBneHMH ~On, T.e. 
OTO~AeCTBneHl1e MOAynei1 '" Tl1nOB AaHHblX Ha 60nee BblCOKOM YOOBHe 
06061lleH"'fI He 6blno OCYllleCTBneHO/ 19/ • 

5. 	 nPH6J1HmEHHE MAWHHHoro fl3~KA 


K fl3~KY nporPAMMHPOBAHHfI 


B saKn~4eH",e paCCMOTp"'M BKpaT~e BOSMO~HOCT'" np",6n",~eHHfI MR 
H flcn nYTeM COSAaH"'fI HOBblX, He $OH-HeHMaHOBCKHX 3BH /H$H-3BM/. 
Ecn", npeHe6pe4b $aKTopoM BpeMeHH, TO HeT He06xOA"'MOCT'" B TaK"'X 
Maw"'Hax. J1~60H fl3b1K, n~60H cn1nb nporpaMMHpOBaHI-1R Mo~eT 6blTb 
peanHSOBaH Ha OAHonp04eccopHOH $H-aBM. Ho np", pa3pa60TKe H 
I1cnonbSOBaHHI1 60nbwl1X CI1CTeM He06xOAI1Mbli1 06"beM 4enOBe4eCKoro • 
11 MaWI1HHOrO BpeMeHI1 CTaHOBI1TCR npo6neMaTl14HblM. Anfl peWeHI1f1 
3T0i1 np06neMbi MO~HO HATI1 no nYT'" C03AaHHfI onepaTopOB BbiCOKoro 
YPOBHfI KOMnOHOBKH annapaTHblM'" cpeACTBaMH, HanpHMep, B BI1Ae •HeOAHopOAHblX I1nH OAHOPOAHblX MHOrOnpOl..leCCopHblX CI1CTeM 11 CH
CTO~H4eCKHX nonei1,a TaK~e no nYTH annapaTHoi1 peanH3al..lMH fl3b1KOB 
BbiCOKoro YPOBHfI '" pa3nH4HbiX CHlnei1 npOrpaMMl1pOBaHI1f1. 6blnl1 COS
AaHbl, Hanpl1Mep, TaK Ha3b1BaeMbie L I SP-MaWI1Hbl 11 PROLOG-MawHHbl H 
pa3pa6aTbiBaeTCl'I Smalltalk-MawH~a!5/. 

HeCMOTpfl Ha onpeAeneHHble ycnexH B YKa3aHHblX HanpaBneHMl'IX, 
nOKa TPYAHO npeACKasaTb, B KaKOH Mepe 3BM Mo~eT CTaTb HaCTOR
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IllVlM napTHepc> 'C.fi'8CKa, ero "'~!Tenn"'rCHTHbiM nOMOllll-ll1KOM H YMHblM 
C:OBCT4HKOM. C ·.W ::,,8 MorYT BOS~!HKHYTb, ecnH BCMOTpeTbCfI B rny
aOKoe OTnH4.lL ~·;el!:AY M03rOM H 3BM OTHOCI1TenbHO HX CTpYKTYPbl H 
pa60TbI, a Ta K>Kt': OTHOCHTenbHO HX IIMawHHHblX" flSbIKOEI. EcnH C4"'
TaTb, 4TO Efl flBnfleTCl'I "MaWI.1HHbIM" l'I3blKOM Mosra, TO no aHanorHH 
C MaWHHHblM l'I3blKOM 3BM HaAO npeAnonOlKHTb, 4TO B xapaKTepHCTHKax 
E'R, 0 KOTOPblX pe4b wna BO 2-i1 rnaBe, OTpa~a~TCfI xapaKTepHCTHKH 
CTflYKTYPbl H pa60Tbi Mosra. I1Hi.lMH cnOBaMH. 06paSOBaHHe ceTeA H 
f1C~c;PXHH 06"bCKTOEl MblwneHHfi /nOHflnIl1/ Aon~HO HMCTb CBoe Ilanna
paT Hoe" /T, e. Hei1poHHoe/ COOl BeTCTBHe , HanpHMep, B BHAe CTanl
4eCKHX CTPYKTYP "'nH CTPYKTYP Bos6Y~AeHl-1l'1 Hei1poHHoi1 ceTH. npa
BHnbHOCTb SToro SaKJ1~4CHHR nOKa He AOKasaHa 3KcnepHMeHTanbHO. 
Ho npeAnono~eH",e 0 BHYTpeHHeM npeACTaBneH"'H /KOAHPOBKe/ 06"b
eKTOB MblWneH"'l'I B BHAC Bos6Y~AeHHH HeApotlHoi1 ceTH ne~HT B OCHO
Be MHor04HCneHl-lbiX pa60T B 06nacTH Hei1pO$HSHOnOrHH H nc",xono
rHH/9,22-24/, '" B onpeAeneHHOH Mepe nOATBep~AaeTCR nonY4eHHblM'" 
pesynbTaTaMI-1. HeManOBa~HY~ ponb I-1rpa~T npl-1 STOM TaKlKe pa60Tbi 
no MOAenHpOBaHH~ pa60TbI Mosra Ha aBM I-1n", annapaTHblMI-1 cpeAcTBa
1'011-1. npe~Ae 4eM HeCKonbKO nOAP06Hee 06 3TOM rOBOpI-1Tb, OCTaHO
BHMCR ellle pas Ha TOM $YHAaMeHTanbHOM HeCOOTBeTCTBl-1l-1, KOTopoe 
Bce Rp4e BblPI-1COBblBa.noCb B Te4eHI-1e Bcei1 npeAbiAYllleH AI-1CKYCCIo1"'. 
Pe4b I-1AeT 0 HeCOOTBeTCTBl-11-1 MelKAY HepapXHeH nOHl'ITI-1H, xapaKTep
HOH AnR 4enOBe4eCKoro MblwneHHfi, H HepapXHeH onepaTopOB, xapaK
TepHoi1 Anl'l apXI-1TeKTYPbl aBM. 

OCHOBHblM npHH4HnOM npOeKTl-1pOBaHI-1R apXI-1TeKTYPbl 3BM, He Tonb
KO $H-3BM, HO 1-1 H$H-3BM /HMe~TCl'I BBHAY aBM npolleccopHoro, a 
He ceTeBoro THna, CM. HH~e/, RBnReTCR npHH4Hn HepapXIo1H onepa
TOPOB, T.e. HS sneMeHTapHblX 6yneBbix onepaTopOB KOMnOHY~TCR 
KOM6HHallHOHHbie cxeMbI, HS HI-1X - onepaTopbl AnR BblnOnHeHI1R apl1$
MeTI14eCKIo1X onepal..ll1H, Aanbwe - onepaTopbl AnR Bbl411CneHHl'I pasnlo14
HbiX CTaHAapTHbiX $YHKI..II1H. KaK 3TO HH CTpaHHO, HeCMOTpl'l Ha TO, 
4TO 4enOBeK X04eT I1cnonb30BaTb aBM Kal< "MblcnRIllY~" MaWI>1HY, OH 
npOeKTHPyeT ee KaK "Bbl4HcnHTenbHy~1I MaWHHY B T04HOM CMblcne 
SToro cnOBa t no CTapblM TpaAl1l1HRM Tex BpeMeH, KorAa 3BM cnY~I1
na HCKn~4I1TenbHO AnR npOBeAeHHR TpYAoeMKHX paC4eTOB. 

npeOAoneHHe HeCOOTBeTCTB~R MelKAY nOHRTI1HHOH 1>1 onepa4110HHOH 
HepapXHRMI1 nonHOCTb~ ne~HT Ha nne4ax nporpaMMHCTa. AnR 06ner
4eHHR STO~ saAa4H C03Aa~TCR Bce HOBbie l'ISblKOBbie cpeACTBa BOS
paCTa~lllero YPOBHR 06061lleHI1R. OAHaKO HMe~llleeCR HeCOOTBeTCTBl1e 
TaKI1M nYTeM He YCTpaHl'IeTCR no cYlllecTBY H npoAon~aeT AeAcTBO
BaTb KaK rnaBHoe npenRTCTBlo1e Ha nYTI1 KI1CKyccTBeHHoMY I1HTenneK
TY. nepBble nonblTKH nopBaTb C npl1HI..IHnoM HepapXl>11>1 onepaTopoB 
Aena~TcR npl1 paspa60TKe apXH~eKTYPbl aBM 5-ro nOKoneH"'R. H~ npl1 
STOM coxpaHReTCR TpaAl1l..1HOHHblH AnR a8M npHHI..I~n pa3AeneHHR $yHK
I..IHH 06pa60TKH ~ xpaHeHHR I1H$opMal..ll1lo1, T.e. coxpaHReTCR rnaBHoe 
CTPYKTypHoe pa3nl14101e Me~AY 3BM 11 MosrOM. 
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AnR Donee paAHKanbHoro npeOAoneHHR ¢yHAaMeHTanbHoro HeCOOT
BeTCTBHR Me>KAY xapaKTepOM MblwneHHR 4ellOBeKa 14 apxHTeKTYPoH 3BM 
npHAeTcR, nO-BHAHMOMY, OTKaaaTbCR OT HMHTa~HH paooT~ Moara Ha 
Ra~KOBOM YPOBHe H nepeHTH K HMHTa~HH Ha annapaTHOM ypoBHe, T.e. 
nOCTpOHTb ).1CKyccTBeHH~e HeHpoHHbie ceTH. nepB~e ycnewHble TeopeTH
4eCKHe H 3KcnepHMeHTallbH~e paooT~ B 3TOM HanpaBlleHHH o~nH npo
BeAeH~ PoaeHonaTToM/25/. nOclle HeKOToporo aaTHWbR ero HAeH aa
HOBO O>KHBHnHCb aa nOClleAHHe rOAb1 126,101. B HaCTORl1Iee BpeMR CY
l1IeCTBYlOT paO()TaIOI1IHe CHCTeM~ nOA Ha3BaHHeM HeHpoHHblX HllH ceTe
B~X 3BM /B OTnH4He OT OObI4H~X, npo~eccopHblX 3BM/. nOAPOOHblH 
0030P no :HHM 14 CMe>KHbIM BonpocaM MO>KHO HaHTH BI 27 1 • 

B03MO>KHOCTH 14 oonacTH npHMeHeHHR ceTeBblX 3B~1 /HanPHMep, pac
n03HaBaHHe 05paaoB, MeAH~HHCKaR H TeXHH4eCKaR AHarHocTHKa/ no
Ka AOBonbHO orpaHH4eHbI. He HCKll104eHo, 4TO 3TO orpaHH4eHHe HMeeT 
npHH~HnHanbH\>111 xapaKTep H RBllReTCR ClleAcTBHeM TaK HaablBaeMoH 
cTaTH4ecKoH KOAHPOBKH • .Qeno B TOM, 4TO B ceTeBblX 3Bt1 npHMeHR
eTCR, KaK npaBl-mo, CTaTH4eCKHH MeTOA KOAHPOBKH, HcnonbayeMbl11 
B OO~4H~X 3BM, rAe oObeKTbl /onepaHAbI, AaHHble/, C KOTOPblMH pa
oOTaeT 3BM, KOAHPYIOTCR B BHAe CTaTH4eCKHX COCTORHHH HocHTelleH 
/HanpHMep, perHcTpoB/, B OTnH4He OT 3Toro, peaYllbTaTbi HeHpo¢H
3HonorH4eCKHX 3KcnepHMeHToB cBHAeTellbcTByeT 0 TOM, 4TO Moar 
npHMeHReT AHHaMH4eCKYIO KOAHPOBKY, T.e. OObeKT~ MblwneHHR /CO
Aep>KaHHe C03HaHHR/ KOAHPYIOTCR He CTaTH4eCKHMH,a AHHaMH4eCKHMH, 
T04Hee, CTa~HOHapHbIMH COCTORHHRMH BoaOY>KAeHHR HeHpOHHOH ceTH, 
npORBnRlOl1IHMHCR npH HccneAOBaHHH nocpeACTBOM 3lleKTpOAOB KaK 
nOClleAOBaTenbHOCTH HMnynbCOB/9/. OT CTpYKTYPbl HeHPOHHO~ ceTH, 
KOTopaR MeAneHHO MeHReTCR nOA BnHRHHeM paOOTbi Moara, 3aBHCHT 
TO, KaKHe COCTORHHR B030Y>KAeHHR B03MO>KHbI. C 3TO~ T04KH speHHR 
MblwneHHe - HHKorAa He npeKpal1lalOl1IaRCR AHHaMHKa B030Y>KAeHHR >KH
BOH HeHpOHHOH ceTH. B OTnH4He OT STor~, B CllY4ae CTaTH4eCKOH 
KOAHPOBKH, paOOTa ceTeBOH 3BM COCTOHT Ha oTAellbH~X npo~eCCOB, 

Ka>KA~H H3 KOTOPblX BosoY>KAaeTCR HaBHe 14 KOH4aeTCR B HeKOTopOM 
KOHe4HOM CTaTH4eCKOM COCTORHHH. 3TO nOBeAeHHe COOTBeTcTByeT 
paOOTe OO~4Horo onepaTopa, HanpHMep, KOMOHHa~HOHHOH cxeHU HllH 
KapMaHHoro KanbKYllRTopa, eCllH OTBlle4bCR OT nOAPOOHOCTe~ BHYT
peHHI-'IX npo~eCCOB,. 

VlcXOAfl Ha H<lCTORl1IerO COCTORHHR 8bl\.l\<lCllHTellbHoH TeXH:.1KH, MO>K
HO O>KHAaTb, 4TO B HeAaneKOM OYAYl1IeM OYAeT peanHSOBaHa KCMOHHa
~HR 3BM npo~eccopHoro H ceTeaoro rHMoa CO CT(lTH4eCKOH KOAHpoa
KOH, a TO apeMR KaK 3BM C AHHaMH4ecKoH /HMnynbcHoH/ KOAHPOBKOH 
nOKa OTHOCHTCR CKopce K oonacTH ¢aHTaaHH. 

ABTOPbl Bblpa>KalOT ollaroAapHocTb H.H.roBopYHY H Ln.lKHAKOBY 
sa 110AAep>KKY 3TOH paooT~, lO,fl.rorollH~~HY, B.A.3arpeOHOBY, 
B.r.WBaHoBY, VI.M.WBaH4eHKo, lO,fl.KaMHHcKoMY, A.A.KopHeH4YKY, 

r.A.OCOCKOBY, B.A,.nOHoMapeBY, IO.B.CTonRpcKoMY H n.n.C~4eBY 
aa noneaH~e oocY>KAeHHR H ~eHHble aaMe4aHHR. 
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llly6epT B., IOHrKJIaycceH X. 
XapaKTepHcTHKH HSblKOB nporpaMMHpoBa.HHH 
H apxHTeKTYP 3BM. TeHAeH~H paSBHTHH 

PI 1-88-859 

PaccMaTpHBaroTcH HanpaBJIeHHH pasBHTHH HSblKOB nporpaM
MHpoBaHHH c TOqKH speHHH HX npH6JI~eHHH K eCTeCTBeHHb~ 
HSblKaM H K o6pasy qeJIOBeqeCKOrO MblliIJIeHHH. HSblKH KJIaCCH
~HnHpYffiTCH no YPOBHHM KOMnOHOBKH H 0606~eHHH HSbIKOBb~ 
cpeAcTB, no CTHITID nporpaMMHpoBaHHH. Oc050e BHHMaHHe YAe
JIHeTCH 05~eKTHo-opHeHTHpoBaHHOMY nporpaMMHpoBaliHffi. KOPOT
KO o5cYlKAaeTCH Bonpoc 0 nepcneKTHBax ceTeBb~ /aeHpoHHblX/ 
3BM co CTaTHqeCKOH HJIH AHHaMHqeCKOH KOAHpOBKOH. 

Pa60Ta BhlnOJIHeHa B lla50paTopHH BblqHCJIHTeJIbHOH TeXHHKH 
H aBTOMaTHsanHH OHHH. 

npenpHHT 06'1teAHHeHHoro HHCTHTYTa RJJ;epHbIX HccJleAOBaHHH. ,[Jy6Ha 1988 
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I1epeBoA aBTopa 

Schubert V., Jungklaussen H. PI 1-88-859 
Programming Languages and Computer Architecture. 
Tendencies of Characteristics Development 

The trends of programming languages with the point of 
view of their approach to natural languages and the human 
thought are considered. Languages are classified in the 
levels of composition and generalization of the language 
means and in the programming style. Attention is espe
cially paid to the object-oriented programming. The ques
tion of the perspectives of the network /neuron/ compu
ters with statical and dynamical coding is briefly dis
cussed. 

The investigation has been performed at the Laborato
ry of Computing Techniques and Automation, JINR • 
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