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PaseuTre BblYUCNINTENBHOM TEXHUKN CONPOBOXAAETCHA CO34aHNEM HOBbIX U
COBEPLLEHCTBOBAHMNEM CYLLECTBYIOWNX CPEACTB 00WeHMs nporpaMmMmcTos ¢ 9BM - 53bikoB
nporpammupoBaHus (AM1).

Mon AN noHumMaroT Npaeuna NpeacTaBNeHns AaHHbIX U 3annucu anropnuTMoB nx 06paboTku,
KOTOpble aBTOMaTtmyeckm BbinonHstoTcsa OBM. B 6onee abctpakTHoM Buae Al aensietcs
CPEenCcTBOM CO34aHMS NPOrpaMMHbIX Modene 06 bEKTOB 1 IBNEHUIA BHEWHErO Mupa.

K HacToswemy BpeMeHn co3aaHbl 4eCATKN padnnyHbix Al 0T cambix NPUMUTUBHBIX 4O
6nM3KKMX K eCTECTBEHHOMY 513bIKY YenoBeka. HYTobbl pa3obpaTtbcs BoO BceM MHoroobpasun S,
HY>XXHO 3HaTb UX KNnaccugmkaumio, a Takxe NCTOPUIO CO30aHMS, 9BOIIOLMIO U TEHAEHLIMN
pasBUTMSI.

YT06bl NOHMMATb TEHOEHUUN pa3BnTnA A, HY>XHO 3HaTb OBUXYLLME CUNnbl NX 3BONTIOLINNA.
Llna BbISCHEHNSA 3TOrO BOMnpoca 6y,ueM paccMmatTpumBaTb Allc pPa3NNYHbIX TOYEK 3PEHUA.

Bo-nepsbix, Al s8nseTca MHCTPYMEHTOM NporpamMmucTa ans cosdgaHus nporpamm. ns
CO3[aH1s XOPOLWUX Nporpamm HyXHbol xopowwue All. [loaToMy 0OHON U3 OBUXYLWMX CUN
asonoummn Al aBnseTcs cTpemneHne pa3paboTumKoB K co34aHno 6onee COBEPLEHHbBIX
nporpamm.

Bo-BTOpbIX, Npouecc paspaboTky NporpamMMbl MOXHO CPaBHMBATL C MPOMbILNEHHbBIM
NPOM3BOLACTBOM, B KOTOPOM OMpeensiowmMm goakTopamm SBAsioTCS NPON3BoANTENbHOCTb
TpyAa KONnekTnea nporpaMMmncToB, ce6ecToMMOCTb M Ka4eCTBO MPOrpaMMHO NPOAYKLNN.
Co3patoTcs pasnmyHble TEXHONMOrMKN pa3paboTkm Nporpamm (CTPYKTypHOE, Mooy nbHOe,

06 bEKTHO-OPUEHTUPOBAHHOE NPOrpaMMpPOBaHne N APYyrune), KoTopble LONXHbI
nopaepxwusatbes Al. NMoaTomy BTOpOR ABMXYylWwen cunoi asonoumm Al asnaetca
CTPEMNEHNE K MOBbIWEHNIO 3P PEKTUBHOCTY NpoLiecca NPoM3BOACTBA NPOrPaMMHONA
NpoOyKLUMW.

B-TpeTbux, nporpamMmbl MOXHO paccMaTpmBaTb Kak aHanor paanoanekTPOHHbIX YCTPONCTB
06paboTky MHpopMaLMK, B KOTOPbIX BMECTO paamoaetaneit  MUKPOCXEM UCMOSb3YOT
KoHCTpykummn AN (anemeHTHas 6a3a nporpammbl). Kak 1 anekTpoHHbIE yCTPOCTBA,
nporpaMmbl MOTyT BbiTb MPOCTENWMMM (YPOBHS AETEKTOPHOMO MPUEMHIMKA) M O4EHb CNOXHbIMY
(YPOBHSI aBTOMATMYECKON KOCMUYECKON CTaHUUK), Npu 3TOM YPOBEHb UHCTPYMEHTAa A0NXEH
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COOTBETCTBOBATb CNOXHOCTM n3aenus. Kpome Toro, 4enoseky ynobHee onucbiBathb
MOOeNupyeMblii 06 BEKT B TEPMUHAX NpeaMeTHON obnactu, a He S3bIKkoM Lngop. MNoaTomy
TpeTben OBUXYLLE CUIOW, Bedylen K CO34aHNI0 HOBbIX, CNeUnanm3npoBaHHbIX,
OPVEHTUPOBAHHbIX Ha NPobnemMHyto obnacTb n 6onee MowHbix A, sBNSeTCcs yBennyeHne
pasHoobpasus 1 NOBbIWEHME CNOXHOCTU 3afay, PelaemMbix ¢ nomoubio IBM.

B-yeTBepThIX, COBEPLIEHCTBOBaHNE cammnx OBM npuBoomt K HE06X0AMMOCTM CO3AaHMs
A3bIKOB, MaKkCMManbHO peannayowmx HoBble BO3MOXHOCT IBM.

B-naTbix, nporpammbl SBNAOTCA UHTENNEKTyanbHbIM NPOLAYKTOM, KOTOPbIA HY>XHO
HakannmeaTb W NPUYMHOXaTb. Ho nporpammel, kak 1 TexHudyeckme napenusi, obnapatot
CBOWCTBOM MOpPasbHOro CTapeHus, 04HOM U3 MPUYNH KOTOPOro SABNSETCS UX 3aBUCUMOCTb OT
Tuna 9BM u onepaumnoHHoii cpeabl. C MopanbHbIM CTapeHeM NporpamMm 6oproTCs MyTeEM MX
MOLEepPHM3aLmMmM 1 BbiNycka HOBbIX BEPCUIA, OAHAKO NpY BbICOKOW ANHAMUKE CMeHbl Tunos 9BM
1 onepaunoHHbIX cpea paspaboTynky ByayT TONbKO TEM M 3aHMMATbCS, 4TO
MOOEpPHU3NPOBATb cTapblie nporpammbl. Moatomy, AN nonxeH obecneunsatb
APOOONXUTENbHbBIA XU3HEHHbIA LUK NPOrpaMMbl, U CTPEMNEHNE K 3TOMY SBNSIETCS NATOM
OBuXyuen cunom passntua ArMl.

N3BecTHO, 4TO NepBbIM NporpamMMmcTom Bbina XeHwuHa - nean Apa Jlasneiic, ooyb nopana
BaiipoHa. OHa paspabaTbiBana nporpamMmbl 4151 04HOMO U3 NEPBbLIX MEXAHNYECKUX
KOMMbIOTEPOB, CO34aHHOr0 B Hayane XIX Beka aHr nMnckum yyeHboiM Hapnb3om Beb6uoxom.
OnHako HacToswee NporpaMMnpoBaHmne B COBPEMEHHOM NMOHMMAHUM Ha4Yanocb C MOMEHTa
co34aHnsi NepBOM 31EKTPOHHOM BbIYUCANTENBbHON MalnHbl. HO TeMe He MeHee, NMS 3TON
3ameyaTtenbHOM XeHwWmHbl - Ada - NPUCBOEHO O4HOMY M3 CaMbiX MOLLHbIX COBPEMEHHbIX Al,
KOTOpbI sBnseTcs 6a30BbIM 418 MUHMCTEPCTBA 060poHbI CLUA.

MNepBble 9BM, cos3naHHble 4enoBEKOM, UMENV HEOONbLWOW HABOP KOMaHA, 1 BCTPOEHHbIX
TUNOB OaHHbIX, HO NO3BOISANN BbINONHATL NPOrpPamMMbl HA MAWWHHOM 53blke. MalHHBIA 93blK
(M4) - eonHCTBEHHbIN A3bIK, MOHATHBIN OBM. OH peannayetcsa annapaTHo: KaX Ay KoMaHay
BbINOJIHAET HEKOTOPOE 3NEKTPOHHOE YCTPOoicTBO. [porpamma Ha M4 npeactasnset coboi
nocnenoBaTenbHOCTb KOMaHA M OaHHbIX, 3a4aHHbIX B LMGPOBOM Buae. Hanpumep, komaHaa
Buoa 1A12 B 16-puyHom suae nnm 0001101000010010 B oBOMYHOM BULE O3HAYAET Ornepaumto
cnoxenus (1A) cooepXxmmoro perucTpos 1 u 2.

aHHble Ha M4 npenctasneHbl H1UCNaMn n CUMBOJTaMI. OnepaLu/n/l ABNAKOTCA 3N1EMEHTAPHbIMA
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N N3 HUX CTPOUTCH BCS Nporpamma. Beon nporpammbl B UMGPOBOM BUAE NPOM3BOANIICA
HEenocpeacTBEHHO B NaMsATb ¢ nynbta 9BM nmbo ¢ npyMNTMBHBIX YCTPONCTB BBOAA.
EcTecTBEHHO, 4TO NPOLECC NPOrpaMMMPOBaHUS Bblfl O4EHb TPYAOEMKUM, pa3obpaTbCs B
nporpamMme gaxe aBTopy ObiNo [OBOMLHO CNOXHO, a 9PdeKT OT npuMeHeHns SBM 6bin
LOBOSIbHO HU3KMM. DTOT aTan B pa3sutum Al nokasan, 4To NporpaMMmpoBaHme SBnseTcs
CNOXHOM Npobnemoi, TpyAHO NOALAWENCS aBTOMATM3aunm, HO UMEHHO NMPOrPaMMHOE
obecneyeHne onpenensieT B KOHEYHOM cyeTe 3 PEKTUBHOCTb NpuMeHeHust OBM. MoaTomy
Ha BCex nocneaylowmx atranax ycunus Hanpasnannucb Ha COBeplUEeHCTBOBaHME nHTepgoernca
Mexay nporpammmcTom n 9BM - a3bika nporpamMmmnpoBaHums.

CTpemneHvne nporpaMMmnCcToB ONepupoBaTthb He unudpamu, a CUMBONaMun, NPUBENo K CO34aHuI0
MHEMOHWNYECKOro 53blka NPOrpaMMMpoBaHmMs, KOTOPbIV Ha3blBalOT acceMb1epoOM, MHEMOKOAOM,
aBTOKOAOM. OTOT A3blK UMEET onpeaeneHHbIi CUHTaKCUC 3anvcy NporpaMm, B KOTOPOM, B
4aCTHOCTW, LMJPPOBOI KO onepaumm 3aMeHeH MHEMOHNYECKM KodoM. Hanpumep, komaHaa
cnoxeHus 3anucoiaetcs B suge AR 1,2 n o3Havaet cnoxeHue (Addition) Tuna
peructp-peructp (Register) ons pernctpos 1 n 2. Tenepb nporpamma nmeet bonee
ynobounTtaemyto doopMy, HO ee He noHuMaeT IBM. MNMoaToMy noHanobunocb co3natb
cneumanbHyo Nporpammy TPaHCNATOP, KOTOPbLI NpeobpasyeT Nporpammy C S3bika
accembnepa Ha M4. 9ta npobnema noTpeboBana, B CBOKO o4epelb, FnyboKMX HayUYHbIX
ncecnenoBaHnin n paspaboTku pasnnyHbIX TEOPUIA, HANPUMEP TEOPUIO POPMAsbHBIX S3bIKOB,
KOTOpble Nernn B OCHOBY CO34aHuNst TpaHCNsATopoB. MpakTnyeckun noboi knacc 9BM nmeet
CBOI 83bIk accembnepa. Ha cerogHswWwHMiA feHb 93blk accembnepa ncnonb3yeTcs ons
CO30aHNS CUCTEMHbIX MPOrpamMm, NCNOMb3YOWMX cneunguyeckne annapaTHbie BO3MOXHOCTH
NaHHoro knacca 3BM.

Cnepyowmm atan xapakTepusyeTcs CO34aHNEM A3bIKOB BbICOKOro ypoBHS (ABY). OT1u a3bikun
SABNSIOTCS YHMBEpPCaNbHbIMU (HA HUX MOXHO co3naBaTth Ntobble NpUKnaaHble NPorpamMMbl) 1
anropmTMMYECKn NMoHbLIMU, UMEOT BoNee WMPOKUA CNEKTP TUMOB OAHHbIX U onepaunii,
noaaepXmnBaroT TEXHONOrMN NPOrpamMMmpoBaHns. Ha aTux s3bikax co3gaeTcs HeMc4mMcnmMmoe
MHOXECTBO PasnNyHbIX NPUKNA4HbIX NPOrpamMm.

npl/IHLI,I/IFII/IaﬂbeIMVI oTnnynamm ABY OT 53bIKOB HNU3KOMO YPOBHA ABNAKOTCA:
* ICNONTb30BaHMeE NepemMeHHbIX;

* BOBMOXHOCTb 3arncu Cno>XHbiX Bblp&)KGHVII7I;
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* pacwnpsaeMoCcTb TUMOB OAHHbIX 3a CHET KOHCTPYNpPOBAHMNA HOBbIX TUMOB N3 6aSOBbIX;

* pacwmpsieMocTb Habopa onepauunii 3a cHeT NoaKYeHms 6ubnnoTek NoANPoOrpamMm;
- cnabas 3aBMCMMOCTb OT Tuna SBM.

C ycnoxHeHueM AN yCnoXHATCSA U TPAHCNATOPbI ANS HUX. Tenepb B HA60P NHCTPYMEHTOB
nporpaMMmcTa, KpoMe TpaHCNsATopa, BXOAUT TEKCTOBbLIA pefakTop ANs BBOAA TekcTa
nporpamm, oTnagyvk Ans yctpaHeHus ownbok, bubnmoTekapb Ans co3naHus 6mbnmnortek
MpOrpaMMHbIX MOAY el U MHOXECTBO APYrux cny>xebHblx nporpamMM. Bce BMecTe 310
Ha3blBAETCS CMCTEMOI NporpamMMmupoBaHus. Hanbonee spkmmm npeacrasmtensmm ABY
aensatotcd FORTRAN, PL/1, Pascal, C, Basic, Ada.

MoXeT BO3HUKHYTb BOMPOC: MOYEMY CO34aHO CTOMbKO pasfnyHbIX S3bIKOB OAHOro Knacca?
lMoyeMy Henb3s co3naTtb OAUH A3blK HA BCe cnyvan Xu3Hn? OTBeT Ha 3TOT BONPOC MOXET
OblTb TAKMM X€, KaK 1 Ha BOMPOC O pa3fiMyHblX S3blkax HAPOLOB MMpa: Tak y>X MOMY4YUIocCh.
Kaxabin n3 paspabotunkos ABY cTpeMmnncs co3partb camblii Nyylwmnin n cambli
yHUBEpCanbHbI S3bIK, KOTOPbIA N03BONSN Obl OICTPO NOMyYaTb caMble 30 PEKTNBHbBIE,
HaneXxHble 1 6e3owmnboyHbie NporpamMmbl. OoHAKo B NPOLLECCE 3TOr0 NoMcka BbISICHUNOCh, Y4TO
LeNno He B CaMOM $A3blke, a B TEXHONIOMMN ero ncnonb3oBaHus. [loaTomy ganobHenwee
pasBUTME A3bIKOB CTasI0 ONPenensaTbCs HOBbIMA TEXHONOMMSAMM MPOrpPaMMMpPOBaHUS.

OLHOBpPEMEHHO C pa3BUTUEM YHUBEPCANbHbIX ABY cTanun passmeaTbces
npobnemMHo-opreHTupoBaHHblie SAlN, KoTopble pewany akoHommnyeckune 3agaym (COBOL),
3agayn peanbHoro Bpemenn (Modula-2, Ada), cumBonbHo 0bpaboTku ( Snobol),
monenuposaHug (GPSS, Simula, SmallTalk), yncneHHo-aHanuTnyeckune 3agaym (Analitic) n
npyrve. 9Tu cneunannanpoBaHHbie S3blky N03B0NANM Bonee agekBaTHO ONMChbIBATb 00 EKThI
N SIBNEHNS peanbHOro Mupa, npubnmnxas sa3bik NPorpamMMmnpoBaHns K S3blKy cneumnanucTa B
npobnemHoli obnactu.

Opyrum HanpasneHnem passutusa Al aBnseTca co3gaHne 93bIKOB CBEPXBbICOKOr0 YPOBHS
(AICBY). Ha sA3bike BbICOKOro ypOBHS NpOrpaMMUCT 3agaeT npoueaypy (anroputm) nonyyeHus
peaynbTaTta no N3BECTHbIM NCXOAHbIM OAHHbIM, MO3TOMY OHW Ha3blBaOTCA npouenypHbiMu AlM.
Ha ACBY nporpammncT 3anaeT OTHOLWEHUS MeX .y 06bekTaMu B MporpamMme, Hanpumep
CUCTEMY NIMHENHbIX YPaBHEHWUIR, N ONPeenseT, 4TO HYXXHO HalTKU, HO He 3aJaeT Kak NnonyynTb
pe3ynbTaT. Takme a3blKu elle Ha3biBaT HeNpoLeypHbIMY, T.K. caMma npoueaypa noucka
peleHns BCTpoeHa B A3blK (B ero nHtepnpertarop). Takune a3blku UCNonb3yoTCs, HanpuMep,
ONS peweHns 3agay UCKYCCTBEHHOro nHtennekta (Lisp, Prolog) n no3sonsiot mogennposaTtb
MbICIIUTENBbHYIO OEATEeNbHOCTb YeNoBeKa B NpoLecce noucka pewweHni.

K HernpouenypHbIM A3blKaM OTHOCAT N A3blKK 3anpoCOB CUCTEM ynpaBneHns 6azamn OaHHbIX
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(QBE, SQL).

Knaccucukauusa Al

Mcxons ns BblweckadaHHoro, Al MOXHO knaccnduumpoBaTth Mo CneayowmM npusHakam.

1. lNo cTteneHun opueHTaumn Ha crneumduydeckmne BoamoxHoctn OBM Al pensartcs Ha:

* MALLMHHO-3aBNCUMbIE;

* MAlLMHHO-HE3aBNCMbIE.

K MawmnHHO-3aBMCKMMbIM AN OTHOCSATCS MaWWHHbIE S13bIKW, acCeMbnepbl U aBTOKObl, KOTOPbIE
NCNONb3YTCA B CUCTEMHOM MporpamMmmnposaHun. MNporpamma Ha MalwmnHHO-3asucnmom Al
MOXeT BbIMNOMHATLCA TONbKO Ha OBM gaHHoro Tuna. NporpamMmma Ha MawWmnHHO-HE3ABUCKMOM
Al nocne TpaHCNAUMM Ha MaWWHHBIA A93blK CTAHOBUTCS MALWNHHO-3aBUCUMOMN. OTOT NPU3Hak
AN onpenensieT MOBUNBHOCTb NONyYaeMbIX MPOrpamMM (BO3MOXHOCTb nepeHoca Ha 3BM
Lpyroro tuna).

2. o cTeneHun getannsauunm anroputma nonyydeHust pesynotata Al nensrcs Ha:
- A3bIKW HU3KOr0 YPOBHS;
* 13blKN BbICOKOrO YPOBHSI;
- A3bIKW CBEPXBbICOKOr0 YPOBHSI.
3. Mo cTeneHun opreHTaummn Ha peleHne onpeaeneHHoro Knacca 3aaas:
* P06 NEMHO-0OPMEHTUPOBAHHDIE;
* YHMBEpcasbHbIE.

4. [lo BOBMOXHOCTW AOMOIHEHNS HOBbLIMU TUNAMWN AAHHbLIX U onepaunsamMn:
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* paclpsieMbl€;
* Hepaclmpsiemble.

5. o BOBMOXHOCTU ynpasneHunsa peanbHbIMA obbekTamm 1 npoueccamun:
* A3blK CUCTEM pPeasibHOro BpeMeH!;
* A3blK CUCTEM YCJZIOBHOIO BPEMEHMU

6. Mo cnocoby nonyyeHns peaynbTara:
* NpoUEnypPHbIE;
* HenpouenypHble.

7. Mo Tnny pewaembix 3a8ay:
* A3bIKV1 CUCTEMHOI O NMPOrPaMMUPOBAHMSI;
* A3bIKW NPWKNALHOr0 NPOrpaMMUpPOBaHMSI.

8. HenpouenypHble S3biki MO TUMYy BCTPOEHHON NpoLieaypbl NOMCKa pelweHunii 4enaTcs Ha:
* PENSILNOHHBIE;

* OYHKUMOHANbHBbIE;

* Iornyeckue.

PaccMmoTpeHHas cxema knaccudgovkauum no3sonset kaxaomy Al npucBomTb 04WH U3
NPU3HaKOB Kaxaoro knacca.

PaccmoTpeHHas cxema knaccudpmkauum Al nossonseT caenatb BbIBOA O TOM, 4TO Al
obnagatoT onpeneneHHon cneuvannsauneit. NMoaToMy pacCMOTPUM TEHAEHUMM Pa3BMTMS
knaccos All.

A3bIKWM CUCTEMHOrO NPOrpPamMMMUPOBAHNS, HA KOTOPBIX CO34aK0TCA OnepaunoHHbIE CUCTEMBI,
TPaHCNATOPbI U APYrne CUCTEMHbIE NPOrpaMMbl, Pa3BnBaKOTCA B HANPAaBNEHUN NOBbIWEHUSA UX
YPOBHSA 1 He3aBucumocTn o1 9BM. Ha cerogHswHum neHb noytm 90% CUCTEMHOrO
nporpaMMHoOro obecneyeHns cospaeTcs He Ha s3blke acceMbnepa, a Ha si3bike C. Hanpumep,
onepaumoHHas cuctema Unix npakTuyeckn NoNHOCTbIO HanucaHa Ha C. SA3bik C nossonseT
nosy4yaTb NpoOrpamMmbl, CpaBHUMbIE MO CBOEN 3PGEKTUBHOCTIN C NPOrpaMmamu, HanncaHHbIMN
Ha s3blke accembnepa. MNMpasna, 06bem nporpamm nonyyaetcs 6onblue, HO 3aT0

3PP EKTMBHOCTb NUX CO34aHNA ropas3no Bhille.

6/26



30. 3BonoLMSA A3bIKOB NPOrpaMMUPOBaHUS

AsTop: AnekcaHgp
26.08.2014 14:51

MalwrHHas He3aBUCUMOCTb [OCTUraeTCsl UCMO/b30BaHUEM CTaHdapTa S3blka,
NnoAAepXMBaeMoro Bcemu paspaboTymkamm TPpaHCASTOPOB, Y UCMO/b30BAHUEM TaK
Ha3blBaeMblX KPOCC-CUCTEM ANS 9KBUBANEHTHOr0 NpeobpasoBaHunsi Mporpamm ¢ 0AHOMO S3blka
HWU3KOro YPOBHS Ha LPYroiA.

Jpyrum HanpaeneHneM sBNsSieTCS NOBbIWEHNE YPOBHS CaMOro MalmnHHOro s3bika. Hanpumep,
N3BECTHbI Lisp-mMallnHbl, B KOTOPbIX MAWWHHBIM S3bIKOM SBNSEeTCS A3biK Lisp (peannsosaH
annapatHo). Jpyrum npumepom aensiotcsd IBM 5-ro NOKONeHUs ¢ MalNHHbIM 93bIKOM
NCKYCCTBEHHOro uHtennekrta Prolog.

AABY paseuBaioTCcsa B HanpasieHUM noanep XKy TeXHONOrin NporpaMMmMpoBaHns,
obecneyeHns HU3KOYPOBHEBbLIX onepaumii (ypoBHs accembnepa), obecneyeHms HOBbIX
NHPOPMaLMOHHbIX TexHonoruin (HUT) n HesasmncumocTn oT cpepl peanusdauun. Cnegyet
ckasaTb, 4YTO MO CBOMM BO3MOXHOCTSAM ABY nocteneHHo conmnxarotcs n nporpammucty Ha C
BCE TpyAHee CTaHOBMTCS CNOPUTb O NpenmMyllecTeax a3bika C ¢ NporpaMMmcTom,
paboTatowmnm Ha s3bike Basic.

ToTanbHbI 6yM NepeXxnBaeT TEXHONOrns 06 bEeKTHO-OPUEHTNPOBAHHOIO NPOrPaMMUPOBAHNS
(OO0MM): npakTnyeckn Bce coBpeMeHHble ABY nognepxusatot OOI. [1a n Bce coBpeMeHHble
NPOrpaMMHble CUCTEMbI NOCTPOEHbI Ha NpuHuMnax OOl, n cerogHs Kaxabin
NpPOrpaMMUPYOLWLNIA CTYOEHT 3HAET, YTO TaKoe UHKanCcynauus, HacnenoBaHme u
nonumopdomam. ins o6o3HaveHus pakta nopaepxkm OOl a3biky NONyYatoT NPUCTaBKY
Object (Hanpumep, ObjectPascal) nnu gpyrue (Hanpumep, C++).

Windows, cetn 9BM, cepsepbl, 6a3bl gaHHbIx U Internet, kak ocHoBa HUT, okasbiBatoT
CunbHeliwee BNMsHWE Ha coBpeMeHHble AlN. PadpaboTuunku AN npocto 0683aHbl BKAoYaTh B
A3blKK cpencTtea nonnepxku HAT, ytobbl npuBneys NPOrpaMMmnCTOB Ha CBOK CTOPOHY. s
nopaepxkn Windows co3parloTcs CUCTEMbl BU3YasibHOr0 NPOrpaMMmMpoBaHns C NPUCTaBKoM
Visual, Hanpumep Visual C++, Visual Basic n ap. Ins pabotel ¢ B, cetsimm un Internet B 41
BK/IOHAOTCA cneunanbHble BHYTPEHHWE UV BHELWHNE CpeacTBa.

CTpeMneHmne K co34aHuNo NporpamM, HeaaBMcUMbIX OT Tuna 9BM 1 onepauroHHOR CUCTEMD,
NpuBENO K co3aaHuto sisbika Java. OcHoBHas 3aaya Java - obecneynTb BbIMONHEHNE
nporpamm, pacnpocTpaHsiembix Yeped Web-cTpaHuupl Internet, Ha noboit paboyeit ctaHUmu.
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Kpome Toro, Java nogaepxusaet Bce cpeactesa HAT n B 6nnxaiiwee Bpemsi, 04EBUOHO,
cTaHeT caMbIM nonynsapHoim Al.

MonynsipHOCTb A3bIKOB UCKYCCTBEHHOrO UHTENNEeKTa 3a nocnenHue 10 neT, K coXaneHuto,
3aMeTHO ynana. 310 CBs3aHO, NPEeXAe BCero, C Ncuxonormyeckumm npobnemamm, Kotopble
MCNbITBIBAIOT NPOrPaMMUCTbI MPU UCMNONb30BaHMMN 3TKX S3bIkOB. Hanpumep, B MOWHeEM
A3blke Lisp nporpamma uMeeT o4eHb CNOXHYIO A/ MOHUMAHUSI CMIMCOYHYIO CTPYKTYPY U
HebonbWwor No 06 beMy NPOEKT O4EHb BbICTPO BLIXOAUT U3-N0L KOHTPONS. B si3bike Prolog
NPOrpamMMnCT AOJIXEH TOYHO 3HATb NOrnKy paboTbl BCTPOEHHON MaLWMWHbI NOTMYECKOro
BbIBOAA, @ paboTa nporpamMMbl 3aBMCUT OT CTPYKTYpPbl 1 coaepXmumoro 6asbl 3HaHui (B3).
Ecnu ¢ npoekTnpoBaHueM nporpammbl 1 CTPyKTypbl B3 nporpamMmmcT cnpaenseTcs, To Ans
3anonHeHus B3 oH ponxeH 6biTb 3KCNEPTOM B NPeAMeTHOM obnactu nMbo TecHo
KOHTaKTMPOBATb C 3KCMEPTOM U U3BNEKaTb U3 HErO 3HAHUS, a TO U APYroe SIBNSIeTCS CNOXHOW
3apaveil.

HOSTOMy HeobxoOMMbl 0OMNONHUTENbHbIE obecneyvnBatowme cpenctea Onsd so3spara
nonynsapHOCTN 3TUX A3bIKOB.

3akntoueHue. V3yyeHne Bonpocos asontouun AN npuasaHo 06nerymTb NporpamMmMmcTy
BbIOOP A3blka ANS peweHns onpeneneHHbix 3agay. OgHako cnefyeTt 0Cco3HaBaTb, YTO HE BCe
Mbl MONINMIOThl U HE HYXHO M3y4aTtb BCe cywecTayowme Al - nocTaToyHo ndyyaTtb o 0OHOMY
A3bIKY KaX4O0ro Knacca no mepe HeobxoaMMOCTH, Tak Kak B MPOLECCE IBOMOLIMMN BCE S3bIKM
04HOro knacca conuxaroTcs. I noMHUTE rnaBHOe: Ny4WWnii S3blK TOT, KOTOPbIA 3HaELWb B
COBEpLLEHCTBE.

OTO0 BCEro NNLWb MOMbITKA «BCTaTb Ha LbIMOYKN 1 OCMOTPETbCA»... HepBb/e YHuBepcal/ibHble
SA3bIKN.

ObpaTtmmcs K UCToKam pas3BUTUS BbIYUCIMTENBbHOW TEXHWUKW. BCNOMHUM camble nepBble
KOMMbIOTEPBI M MPOrpamMmbl AN HUX. ATO Obina apa NPorpaMMMpoBaHMsa HENOCPEACTBEHHO B
MalUMHHbBIX KOAAX, a OCHOBHbIM HOCUTENEM UHApopMaLuum 6binm nepdokapTbl U NEPEONEHTHI.
MporpamMMucTbl 0683aHbl ObiNn 3HATL APXMTEKTYPY MalMHbI 4OCKOHANbHO. [porpamMmbl 6binn
LOCTATO4HO MPOCTbIMK, 4TO 06yCnaBNMBanoOCh, BO-NEPBbIX, BECbMa OrPaHNYEeHHbIMY
BO3MOXXHOCTSMM 3TUX MALWWH, U, BO-BTOPbIX, 60NbWO CNOXHOCTbIO pa3paboTkm 1, rNaBHoE,
OTNafku NporpamMm HemocpeacTBEHHO Ha MaWWHHOM si3bike. BMecTe ¢ Tem Takoi cnocob
pa3paboTku gasan NpPorpamMMmnCTy NPOCTO HEBEPOATHYIO BNacTb Hag cuctemoin. CTaHOBMNIOCH
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BO3MO>XHbIM UCMO/Ib30BaHNE TaKMX XUTPOYMHbIX anropuTMOB 1 Crocob0B OpraHu3aumm
Nporpamm, Kakne 1 He CHUINUCb COBPEMEHHbIM padpaboTynkam. Hanpumep, morna
NPUMEHSITbCS (M NpUMeHsanachk!) Takas BO3MOXHOCTb, Kak CaMOMOAMULIMPYIOLINIACS KOA.
3HaHWe LBOMYHOro NpeAcTaBNeHUst KOMaHA4 NO3BONANO MHOTAA HE XPaHUTb HEKOTOpble
LaHHble OTAENbHO, a BCTpamnBaTh VX B KOA Kak KoMaHAabl. M aT0 Aaneko He nosHbli Crimcok
npuemoB, BnaneHme xoTs 6bl 0AHMM U3 KOTOPbIX Ceiyac cpasdy Xxe NpoAsuraeT Bac 4O YPOBHS
«rypy» aKcTpa-knacca.

Accembrnep

MepBbIM 3HAYNTENbHBIM WaroM NpeacTaBnsieTcs Nepexom K s3biky accembnepa (no3sonum
cebe ManeHbkoe NMprYecKoe OTCTYN/EHNE: aHr NMinckoe Ha3BaHme assembly language, unm
assembler, Ha pycckuii NepeBoAsiT UMEHHO TEM TEPMUHOM, KOTOPbIA BbiN NCMONb30BaH BbILE.
Mpy 3TOM y HOBMYKA CO30aETCS BrevaTneHne, YTo S3blk Ha3BaH B YECTb HEKOEro YenoBeka no
nMeHun accembnep. JocTaToyHo 3abaBHas cutyaums, He npaeaa 1m?). He oyeHb 3aMeTHbIN,
Kasanocb 6bl, Wwar - Nnepexon K CMBONNYECKOMY KOAVPOBAHUIO MALWMHHBIX KOMaHL, - UMEN Ha
camoM [efie OrpoMHoe 3Ha4veHue. lNporpamMmncTy He Hano 6bino 6onblue BHUKATL B
XUTPOYMHble cnocobbl KOAMPOBAHUS KOMaHA Ha annapaTHOM ypoBHe. bonee Toro, 3a4actyio
O[MHAaKOBbIE MO CYTV KOMaHAbl KOAMPOBAINCb COBEPIIEHHO PasnyHbiM 06pasoMm B
3aBMCKMOCTM OT CBOMX NapamMeTpoB (LMPOKO U3BECTHLIA NPUMEP N3 MUPa COBPEMEHHbIX
KOMMbIOTEPOB - 3TO KOAMPOBaHME MHCTPYKLIMK MoV B npoueccopax Intel: cywecTtsyeT
HECKO/IbKO COBEPLIEHHO MO-Pa3HOMY KOAMPYEMbIX BAPUAHTOB KOMaHbl; BbIGOP TOro nnm
MHOro BapuaHTa 3aB/CUT OT OMepaHaoB, XOTS CyTb BbINOHAEMON onepaummn HenamMeHHa:
MOMECTUTb COAEPXMMOE (MU 3HAYEHNE) BTOPOro onepaHaa B nepsblit). MNosBunach Takxe
BO3MOXXHOCTb UCMO/b30BaHNSl MaKpOCOB 1 METOK, YTO TakXe ynpoLlano co3aaHue,
MoMdoMKaLmMio U 0Tnaaky nporpamm. MNosiBunock faxe Hekoe noaobue NnepeHocuMocTy -
CyliecTBOBana BO3MOXHOCTb pa3paboTky LEeNoro CEMENCTBa MaWwmnH CO CXOAHOM CUCTEMO
KOMaHp 1 Hekoero obuero accembnepa Ans HUX, NPY 3TOM He 6bIno Hy X Abl obecneymBaTthb
LOBOWYHYIO COBMECTMMOCTb.

BmecTe ¢ TeM, nepexon K HOBOMY 5i3biky Taun B cebe 1 HekoTopble OTpuLaTeNbHbIE (MO
KpalriHel Mepe, Ha NepBblil B3rnsa) CTOPOoHbl. CTaHOBMNIOCH NOYTM HEBO3MOXHbIM
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NCMONb30BaHNEe BCAYECKUX XUTPOYMHbIX MPUEMOB CPOOHM TEM, YTO YNOMSIHYThI Bbille. Kpome
TOro, 3[1eCb BrNepBbIe B UCTOPUM PasBUTUS MPOrpaMMMpPOBaHMS NOSIBUNUCE Ba
npeacTaBeHUsl NPOrpPaMMbl: B UCXOHbIX TEKCTAX U B OTKOMNUIMpoBaHHOM Buae. CHavana,
noka accembnepbl TONbKO TPAHCANPOBAIN MHEMOHMKYM B MaLWMHHbIE KOAbl, OAHO NErko
NepeBoannoCh B Ipyroe u o6paTtHo, HO 3aTeM, No Mepe NMOSIBNIEHNS TakMxX BO3MOXHOCTEN, Kak
METKW 1 Makpochl, onsaccembnvpoBaHne ctaHoBunochb Bce 6onee n 6onee TpyaHbiM genom. K
KOHLY acceMbnepHol 3pbl BO3MOXHOCTb aBTOMATMYECKOW TpaHcnsaumum B 06e CTOpOHbI Bbina
yTepsiHa OKOH4YaTenbHo. B cBSI3n ¢ aTM 6bino paspaboTaHo 60/bLWOR KONMMYECTBO
cneunanbHbIX Nporpamm-ansaccemMbnepos, OcyLeCcTBASOWMX obpaTHOe Npeobpas3oBaHuns,
04Hako B HONbLUIMHCTBE CNy4YaeB OHWU C TPYOOM MOTyT pa3fnennTtb KoA 1 faHHble. Kpome Toro,
BCS Nloruyeckasl Hpopmaums (MMeHa NepeMeHHbIX, MeTOK U T.M.) TepsieTcs 6e3Bo3BpaTHo. B
cny4yae Xe 3afa4n 0 JeKOMNUNALMK SI3bIKOB BbICOKOrO YPOBHSI NPUMEpPbI
yIOBNETBOPUTE/NbHOrO peleHns npobnemMbl 1 BOBCE OUHNYHbI.

dopTpaH

B 1954 roay B Heapax koprnopaumu IBM rpynnoii pa3paboTymkoB BO rnaee ¢ [ >XOHOM
Bakycom (John Backus) 6bin co3naH s3bik nporpammupoBanus Fortran.

3HayeHmne 3Toro cobbITUS TPYOHO NEPEOLEHNTb. DTO NEPBbIA A3blK NPOrPaMMUPOBaHUS
BbICOKOr0 YPOBHS1. BnepBble nporpamMMmncT Mor no-HacTosiweMy abcTparmpoBaTbcs OT
0coBEHHOCTE MaLNHHON apxnTekTypbl. KntoyeBo naeei, oTnnyaowein HoBblid S3bIK OT
accembnepa, 6bina KoHuenuns nognporpamMm. HanoMHUM, 4TO 3TO COBPEMEHHbIE KOMMbOTEPHI
noanepXusarT NOANPOrpamMmMbl Ha annapaTtHOM YPOBHE, NPefocTaBngas COOTBETCTBYOWME
KOMaHAbl U CTPYKTYpPbl AaHHbIX (CTEK) NPSIMO Ha ypoBHe acceMbnepa, B 1954 xe roay aTo
6b1N10 COBEpPLIEHHO He Tak. MoaTtomy komnunauus Fortran’a 6bina Npoueccom OTHIOAb He
TpuBManbHbIM. KpoMe TOro, CUHTakcuyeckas CTpykTypa si3bika Obina 0ocTaToyHO CNoXHa ans
MawWWnHHOM 06paboTKM B NEPBYIO O4epenb M3-3a TOro, YTo Npobenbl kak CUHTaKCUYeckue
eanHMLUbl BoobLe He MCMONb30BaNNCh. STO NOPOXAAN0 MACCy BO3MOXHOCTEN ANS CKPbITbIX
ownbok, Takmx, HanNnpuMep:
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B ®opTpaHe cneayowas KOHCTPYKUMS onucbiBaeT «uukn for oo metkn 10 npu nameHeHun
nHoekca ot 1 go 100» DO 10 I=1,100

Ecnn xe 30ecb 3aMeHUTb 3anaTyto Ha TOYKY, TO NMONYYMTCS OnepaTop NPUCBanBaHnS:
DO10l =1.100

rOBOpFIT, 4yTO Takas owmbka 3acTtasuna pakeTy B30pBaTbCA BO BpEMSA CTapTa!

A3blk PopTpaH UCnonb3oBancs (M UCNONb3YETCH MO CEN AeHb) ANS HAay4HbIX Bbl4McneHnn. OH
cTpagaeT OT OTCYTCTBUS MHOMMX MPUBbIYHBIX S3bIKOBbIX KOHCTPYKLUMIA 1 aTpubyToB,
KOMMUNATOP NPakTUYeCKM HUKAK He NpoBepsieT CUHTAKCUYECKN NpasuibHYO NPorpamMmy C
TOYKM 3PEHNS CEMaHTUYECKON KOPPEKTHOCTK (COOTBETCTBME TUMOB U NPoY.). B Hem HeT
NOALEPXKM COBPEMEHHbBIX CNOCOOOB CTPYKTYPUPOBAHMSA KOAA U AaHHbIX. DTO OCO3HaBaNM 1
camu paspaboTumku. Mo npusHaHmio camoro bakyca, nepen HUMM CTOANA 3afaya ckopee
pa3paboTkm KOMNNIATOPA, YeM S3bika. NoHMMaHNe CaMOCTOSATENBHOrO 3HAYEHNS A3bIKOB
NpOrpamMMmnpoBaHNS MPULLIO NO3Xe.

MosieneHne d®opTpaHa 6bino BCTPeYeHo elle 6oee SPOCTHON KPUTUKOR, YeM BHEAPEHME
accembnepa. MporpaMMmcToB NMyrano CHUXeHne apdPEKTUBHOCTM NPOrpamMm 3a cyeT
NCMONb30BaHNS MPOMEXYTOYHOr0 3BEHA B BUOE KOMAMnaTopa. M aTn onaceHns uMmenu nog
coboii OCHOBaHWS: AENCTBUTENbHO, XOPOLWNIA MPOrPaMMUCT, CKOPEE BCEr0, MPU PeLeHnm
Kakon-nnbo HeboNblUOK 3a0a4M BPYYHYO HanuweT Kkoa, paboTatowmin bbicTpee, YeM Kof,
MONYYEHHBIN KakK pe3ynbTaTt KoMnuasaumn. HYepes HEKOTOpOe BPEMS NPULLO MOHUMAaHKE TOoro,
4TO peanuaaunsi 60NbWKX NPOEKTOB HEBO3MOXHA 6e3 NPMMEHEHNS SI3bIKOB BbICOKOFO YPOBHSI.
MOLWHOCTb BbIMUCIINTENbHBIX MAWWH POCNa, U C TEM NageHneM 3o PeKTMBHOCTM, KOTOPOE
paHblle CYMTANOCh YrpoXatowWmMm, CTano BO3MOXHbLIM CMUPUTbCS. [penMyliecTsa Xe S3blKoB
BbICOKOrO YPOBHS CTaNn HAacTO/NbKO O4EBUOHBIMU, HTO NOOYAMNN pa3paboTYMKOB K CO34aHNI0
HOBbIX S13bIKOB, BCe Bonee 1 6onee CoOBEPLIEHHbIX.

Cobol

11/26



30. 3BonoLMSA A3bIKOB NPOrpaMMUPOBaHUS

AsTop: AnekcaHgp
26.08.2014 14:51

B 1960 roay 6bin cosnaH s3bik nporpamMmmupoBaHus Cobol.

OH 3aayMbiBancs Kak a3blk AN CO34aHNs KOMMEPYECKMX NPUNOXEHWUA, U OH CTan TakoBbIM.
Ha Kobone HanncaHbl ThiCS4M NpUKnagHbiX KOMMepYeckux cuctem. OTnmumTenbHom
0COOEHHOCTbIO A3blka SABNSIETCS BO3MOXHOCTb 3 DeEKTUBHOM paboThbl ¢ 6onbWmnMM
MaccuBaMm OaHHbIX, YTO XapakTEPHO MMEHHO KOMMEPYECKMX NPUNoXeHnin. MNMonynsapHoCTb
Kobona cTonb BbicoKa, 4TO Aaxe ceivac, Npv BCex ero Hegoctatkax (Mo CTPyKType u
3ambicny Kobon Bo MHOrom HanommHaet ®opTpaH) NOSBNSOTCS HOBbIE Er0 ANANEKTbl 1
peanusaumn. Tak HegaBHO nosiBMnack peanusaums Kobona, comectumas ¢ Microsoft.NET,
4TO NoTpeboBano, BEPOSATHO, BHECEHNS B 13blKk HEKOTOPbIX YepT
06bEKTHO-OPUEHTNPOBAHHOIO S3blKa.

PL/A

B 1964 roay Bce Ta xe kopnopaums IBM cosnana s13bik PL/1, KOTOpbI 6bin Npu3BaH
3ameHnTb Cobol n Fortran B 60nbWwWUHCTBE NPUNOXEHNIA. A3bik 06nagan UCKMOYNTENbHBIM
60oraTCTBOM CUHTAKCMYECKMX KOHCTPYKUMIA. B HEM BnepBble nosiBunacb obpaboTka
NCKNIOYNTENbHbIX CUTYauMi U nogaepxka napannenisma. Hano sametutb, 410
CUHTakcmyeckas CTpykTypa si3blika 6bina kpaiHe cnoxHoii. MNpobenbl y>xe Mcnonb3oBanunch
Kak CMHTaKCU4YecKue pasnenvTenu, Ho KntoYeBble cnoBa He Obinun 3ape3epBupoBaHbl. B
4aCTHOCTW, cnenytowas CTpokKa - 9T0 BMOSIHE HOPMalbHbI ornepaTop Ha PL/1:

IF ELSE=THEN THEN THEN; ELSE ELSE

B cuny Takmnx ocobeHHocTel paspaboTka komnmnstopa ans PL/1 6bina ncknounTensHo
CNOXHbIM AenoM. A3bIK Tak U He cTan nonynspeH sHe mupa IBM.
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BASIC

B 1963 rooy B Laptmypckom konnenxe (Dartmouth College) 6bin co3aaH s3bik
nporpammuposaHns BASIC (Beginners’ All-Purpose Symbolic Instruction Code - mHorouenesoi
A3bIK CUMBOINYECKNX UHCTPYKLUNIA ANS HAYMHAKOWMX). A3bIK 3a4yMbIBANCS B NEPBYIO 04epeib
Kak CpefcTBO 00y4YeHMS 1 Kak NepBbli N3yvaeMblii A3blk NporpamMmmupoBaHns. OH
npennonarancs nerko MHTepnpeTupyeMbiM n komnnnmpyemoiM. Hano ckasatb, 4to BASIC
NEeNCTBMTENbHO CTan A3blkOM, Ha2 KOTOPOM y4yaTcs NporpamMMmpoBaTth (Mo KparHen mepe, Tak
6blN0 elue HECKOMNbKO NeT Hasaf; ceivac ata pofb oTxoamT K Pascal). bbino cospaHo
HEeCKoNbKo MoLWHbIX peanusaunin BASIC, nogaepxumsarowmx camble COBPEMEHHbIE KOHLENUUn
nporpammmnpoBaHns (apyanwmnm npumep - Microsoft Visual Basic).

Algol

B 1960 roay komaHngoi Bo rnaee ¢ MNeTtepom Haypowm (Peter Naur) 6bin cos3naH s3blk
nporpammupoBanus Algol. ToT A3blk fgan Hayano uenomy cemeinctTsy Anron-noaobHbix
A3bIKOB (BaXXHenwwun npencrasmtens - Pascal). B 1968 rony nosiBunacb HoBas Bepcus A3bika.
OHa He Hawna CToNb WNPOKOro NPakTUYECKOro NPUMEHEHNS, Kak nNepBas Bepcus, Ho bbina
BECbMa NonynsipHa B Kpyrax TeopeTnkoB. A3bik Obl1 JOCTATOYHO MHTEPECEH, TakK Kak obnanan
MHOTMMMW YHUKANbHbIMW Ha Tak MOMEHT XapakTepucTukamu.
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[anbHeiwee pas3Butre S3bIKOB NPOrpamMMMpPOBaHNs

Co3zpaHve Kaxaoro 13 BblleyNnoMSIHY ThIX SI3bIKOB (32 UCKI0YeHNeM, MOXeT bbiTb, Algol'a)
6bIN0 BbI3BAHO HEKOTOPBLIMM NPAKTUYECKMMU TPEOOBAHNAMU. DTN S3bIKM NMOCNYXNUIN
oyHOoaMeHTOM onst 6onee No3aHMx paspaboTok. Bce oHM npeacTaBnsioT O4HY U Ty Xe
napaaurmy nporpammuposaHuns. Cnegyrowme s3blky MowW M CyWeCcTBEeHHO fasblue B CBOEM
pasBUTUN, B CTOPOHY Bonee rnybokoro abcTparnpoBaHums.

CsefeHns 0 bonee no3aHMx s3bikax s 6yay NpMBOAUTL B BULE ONUCAHNSI CEMENCTB S13bIKOB.
OT0 NO3BONNT Nyylle NPOCNEANTb B3aUMOCBSA3M MeX Ay OTAENbHbLIMA A3blKaMu

Pascal-nonobHbie a3biku

B 1970 roay Huknaycom BupTom 6bin co3pan s3bik nporpammupoBaHns Pascal. A3bik
3amevaTeneH TeM, 4TO 3TO MEPBbIN WMPOKO PaCAPOCTPAHEHHbIV A3bIK 41151 CTPYKTYPHOroO
nporpamMMmpoBaHmns (NepBbiM, CTPOro roBops, Obin Anron, HO OH HE NONYYWA CTONb WMPOKOrO
pacnpocTpaHeHus). Bnepebie onepaTtop 6e3ycnoBHOro nepexona nepecran urpatb
OCHOBOIMONAraroLyto pofib Npu yrnpasneHum NopsakoM BbiNMONHEHNUS onepaTopos. B aTom
A3blKe Tak>Xe BHeApeHa CTporasi npoBepKka TUMoB, YTO NO3BONMO BbISIBISATb MHOMME OWNOKYN
Ha aTane KOMNUNSAUNK.

OTpuuartenbHoi 4epTol sa3blka 6bIn10 OTCYTCTBUE B HEM CPEACTB ANS pa3bueHns nporpammel
Ha moaynu. BupT ocosHaBan a1o 1 paspabotan s3bik Modula-2 (1978), B KoTOpoM naes

MOLYy NS cTana Of4HOM U3 KNoYeBbIX KOHUenuui s3bika. B 1988 rogy nosisunace Modula-3, B
KoTopyto 6binn gobasneHbl 06 bEKTHO-OPUEHTUPOBAHHBIE YePTbl. JTOrM4eckm NpoaonXeHNneM
Pascal n Modula ssnstotcs a3bik Oberon n Oberon-2. OHW XapakTepusyoTCs ABUXEHVEM B
CTOPOHY 00 bEKTHO- U KOMMOHEHTHO- OPMEHTMPOBAHHOCTMN.
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C-nopobHble A3blkK

B 1972 roay KepHuraHom un Putum 6bin cospaH s3blk nporpammmupoBanus C. OH cospaBancs
Kak s3blk Ans paspabotku onepaumoHHoi cuctembl UNIX. C yacTo Ha3biBalT «NEPEHOCUMbIM
accembnepom», MMes B BUIY TO, YTO OH NO3BONSieT paboTaTb C AaHHBIMU MPAKTMYECKN TaK Xe
3P eKkTMBHO, Kak Ha accembnepe, NpeaoCcTaBsAs NPY 3TOM CTPYKTYPUPOBAHHbIE
ynpasnstowme KOHCTPYKUUN 1 abCTpakumumn BbICOKOTrO YPOBHS (CTPYKTYpbl U MaccuBbl). VIMEHHO
C 9TUM CBSI3aHa ero orpomMHas nonynspHOCTb M NOHbIHE. I UIMEHHO 3TO SBNSETCS ero
axunnecosoii natoin. Komnunatop C o4eHb cnabo KOHTPONMPYET TUMbl, MO3TOMY OYEHb NErko
HanucaTb BHELWHE COBEPLWEHHO NPaBUbHYH0, HO NOrMYecky OWMBOYHYI0 NPOrpammy.

B 1986 roay bosipH Ctpayctpyn co3nan nepsyto Bepcuio sidbika C++, 4obaBmB B s3blk C

06 bEKTHO-OPUEHTUPOBAHHbIE YepPThl, B3ATble U3 Simula (CM. H1UXeE), N UCNPaBNB HEKOTOPbIE
ownbkmn 1 HeyaayHble peweHuns a3bika. C++ NPOAONXaeT COBEPLEHCTBOBATLCSA U B
HacToswee Bpems, Tak B 1998 rony Bblwna HoBas (TpeTbs) Bepcus cTaHgapTta, cogepxailas B
cebe HeKOTopble LOBOMbHO CYLWECTBEHHbIE UBMEHEHUS. S3bIK CTan OCHOBOW AN pa3paboTku
COBPEMEHHbIX BONbLIMX M CNOXHbIX NPOEKTOB. Y HEro NMEDTCS, 0AHAKO Xe, U cnabble
CTOPOHBI, BbiTEKAKOWME N3 TpeboBaHUin 3P PEKTUBHOCTL.

B 1995 roay B kopnopaunn Sun Microsystems KeHom ApHonbaom n [1xenMcom [ToCnnHrom
6b1n co3naH s3blk Java. OH Hacnenosan cuHTakeuc C n C++ 1 6bin n3baBneH 0T HEKOTOPbIX
HeNPUSATHbIX YepT nocneaHero. OTANYNTENbHOM 0COOEHHOCTBIO S13blka SABNSETCS KOMMUALNS
B KOA Hekoel abCcTpakTHOM MaWWHbI, NS KOTOPOK 3aTeM nuweTcs amynaTtop (Java Virtual
Machine) ona peanbHbix cucteMm. Kpome Toro, B Java HeT ykasatenem n MHOXECTBEHHOIO
HacnefoBaHUs, 4TO CUNbHO MOBbIWAET HAAEXHOCTb NPOrpamMMMpPOBaHUS.

B 1999-2000 ronax B koprnopauun Microsoft 6bin co3aaH s13bik C#. OH B [OCTAaTO4HOM
CTeneHn cxox ¢ Java (1 3afymblBancs Kak anbTepHaTuea nocnegHemy), Ho UMeeT ”
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oTnn4nTENnbHble 0cobeHHOCTU. OpUEHTPOBAH, B OCHOBHOM, Ha pa3paboTky
MHOTOKOMMOHEHTHbIX IHTEPHET-NPUNOXEHWIA.

Azblkn Ada n Ada 95

B 1983 roay non armpoit MuHuctepctea Ob6opoHbl CLUA 6bin co3aaH s3bik Ada. A3bik
3aMevaTesnieH TeM, 4TO O4YEHb MHOMO OWMOOK MOXET ObiTb BbISIBIEHO HA 3Tane KOMMUASLUN.
Kpome Toro, nogoepXxveatoTca MHOIMe acrnekTbl NPorpaMMmMpoBaHmns, KOTOPbIE YacTo
oTOaloTCsa Ha OTKYMN ornepaunoHHOR cucteme (napannennam, obpabotka ncknodeHumin). B 1995
rogy 6bin NpuHAT cTaHaapT s3bika Ada 95, KOTOpbIA pa3BMBaeT NpeablayLlyo BEPCHIO,
nob6aBnss B Hee 06 bEKHO- OPUEHTUPOBAHHOCTb U UCMPAaBNSS HEKOTOPble HETOYHOCTU. Oba
9TUX A3blKA HE NONYHYUNN WKUPOKOro PacnpoCTpaHEeHNs BHE BOEHHbIX U MPOYMX
KpyrnHoMacwTabHbIX MPOEKTOB (aBMaums, Xene3HoLopoXHble nepeBo3ki). OCHOBHOA
MNPUYNHON SBNSIETCS CMIOXHOCTb OCBOEHUS A3blka U 0OCTATOYHO MPOMO3AKMNIA CUHTAKCUC
(3HaumTenoHo 6onee rpoMo3akuii, 4yem Pascal).

S3bIk 06paboTKN OaHHbIX
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Bce BblwenepeyncneHHble A3blku SBASOTCS S3blkaMy 06LWero Ha3HavyeHnsi B TOM CMbIC/e, 4TO
OHV HE OPUEHTUPOBAHBI 1 HE ONTUMU3NPOBAHBI MOA NCMONb30BaHNE Kaknx-nnbo
Cneumgmnyeckmx CTPYKTYP AaHHbIX UM HA NPUMEHEHME B KaKuX-Nnbo cneumngunyeckmnx
obnacTsx. bbeino pazpaboTtaHo 60NbWwoe KONNYECTBO A3bIKOB, OPUEHTMPOBAHHbBIX HA
LOCTATOYHO creumngmnyeckmne npuMeHeHns. Huxe npmeeaeH KpaTkuin 0630p Takux Si3bIKOB.

APL

B 1957 rony 6bina npeanpuHaTa NonbiTka co3naHns sa3blka anst onnucaHns MaTeMaTnyeckon
0bpaboTkun gaHHbIX. A3bik 6611 Ha3BaH APL (Application Programming Language). Ero
OTNNYNTENbHOM 0COBEHHOCTBIO ObINI0 UCMONb30BaHNE MAaTEMATUYECKNX CUMBOJIOB (4TO
3aTPyOHANO NPMMEHEHME Ha TEKCTOBbIX TEPMUHANax; NosBieHne rpapuyecknx HTepdencos
CHSI0 3Ty NPo6nemMy) N 04eHb MOLWHBI CUHTAKCUC, KOTOPbIV NMO3BOJISAN NPOM3BOANTD
MHOXECTBO HETPUBMANbHbBIX ONepaumin NpsMo Had CNoXHbIMU o6 bekTamu, He npuberas K
pasbueHnto Nx Ha KOMMNOHEHTLI. LUnpokoMy NprMeHeHWI0 MoMeLwarno, kak y>Xxe 0TMe4anochb,
MCNONb30BaHNe HeCTaHOaPTHbIX CUMBO/OB KaK 31eMEHTOB CUHTAKCUCA.

Snobol u Icon

B 1962 rony nosisuncs s3bik Snobol (a B 1974 - ero npeemHuk Icon), npegHasHa4yeHHbIN 4N
06paboTkm cTpok. CnHTakcuc lcon HanommHaet C n Pascal ogHoBpeMeHHo. OTnuymne
3aK/0YaeTCsA B HANMYMM MOLLHbBIX BCTPOEHHbIX (PYHKLMIA paboTbl CO CTPOKaAMU 1 CBS3aHHAS C
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3TUMM PyHKUMsIMK ocobasi cemaHTrka. CoBpeMeHHbIM aHanorom lcon n Snobol siBnsetcs Perl
- A3blk 06PabOTKM CTPOK M TEKCTOB, B KOTOPbLIA A0OaBNEHBI HEKOTOPbIE

06 bEKTHO-OPUEHTUPOBAHHbBIE BO3MOXHOCTW. CUMTaETCS O4EHb MPAKTUYHBIM S3bIKOM, OAHAKO
eMy He[foCTaeT 3/eraHTHOCTH.

SETL

B 1969 roay 6bin co3naH a3bik SETL - 93blk AN onmMcaHns onepauuii Hag MHOXEeCTBaMW.
OCHOBHOW CTPYKTYPOW AaHHbIX B S3blke ABNSETCA MHOXECTBO, a onepaunmn aHanornyHboi
MaTemMaTn4eckmnm onepaumsam Han MHoXecTBamu. [loneseH npu HanvcaHum NPorpamm,
MMEeLoWMX OeN0 CO CNOXHbIMM abCcTpakTHbIMM 06 bekTaMu.

Lisp n eMy nonobHble S3bIKK

B 1958 roay nosiBuncs s3bik Lisp - a3blk ans 06paboTkm cnuckos. [Monyymn [octaTtovyHo
LUIMPOKOE pacnpoCcTpaHeHne B CMCTEMaxX NCKYCCTBEHHOrO UHTennekTa. VMiMeet Heckonbko
notomkoB: Planner (1967), Scheme (1975), Common Lisp (1984). MHorue ero 4epTbl 6611
yHacnenosaHbl COBPEMEHHbIMU A3blkaMU OYHKLMOHANBbHOMO NPOrpaMMnpoBaHns.
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CKkpunToBble S3blKK

B nocnenHee BpeMs B CBSI3M pa3BUTUEM VIHTEPHET-TEXHONOM WA, WWPOKMUM pacnpoCTpaHeHEM
BbICOKOMPOWN3BOANTENbHbIX KOMMNbIOTEPOB M PSAOM APYrnx oakTopoB Noay4mnm
pacnpocTpaHeHne Tak HasblBaeMble CKPUMTOBbIE A3bIKU. DTa A3blKU NepBOHaYaNbHO
OPVEHTUPOBANNCH HA UCMONb30BaHNE B KAYECTBE BHYTPEHHUX YNPABNSAIOWMX A3bIKOB BO
BCSIKOrO poAaa CNMoXHbIX cuctemax. MHorvne na HuX, 04HaKo Xe, BbllWK 3a Npenenbl cgepsbl
CBOEr0 N3Ha4anbHOro NPYMEHEHNS 1 UCMONb3YIOTCS HbIHE B COBCEM MHbIX 06NacTsX.
XapakTepHbIM 0COOEHHOCTAMU AaHHbIX S3bIKOB SBNSOTCS, BO-MEPBbLIX, UX
NHTEPNPETUPYEMOCTb (KOMNUNALNS NMbo HEBO3MOXHA, NMOO HexenaTenbHa), BO-BTOPbIX,
MpOCTOTa CMHTAKCKCa, a B-TPeTbMX, Nerkas pacwmpsieMocTb. Takum 06pa3oM, OHM naeanbHo
NOAXOAAT ANS NCNONb30BAHMS B HACTO U3MEHSEMbBIX NMPOrpaMmax, o4eHb HeboNbLIMX
nporpamMmax unu B cny4asix, korgaa Aans BbiNoMHEHWS ONepaTopoB sA3blka 3aTpaynmBaeTCs
BPEMS, HECOMOCTaBMMOE CO BPEMEHEM MX pa3bopa. bbino cozpaHo AoctaToyHo 6onbluoe
KO/IMYECTBO TaKMX s13bIKOB, MEPEYUCTIMIM NULBb OCHOBHbIE 1 Hanbonee 4acTo UCMONb3yeEMbIE.

JavaScript

S3bIk 6611 co3naH B komnaHum Netscape Communications B kayecTBe si3blka Ans onncaHms
CNOXXHOro noeseneHns Beb-ctpaHuu. NepBoHayvanbHO HasbiBancs LiveScript, npnYnHoi cMeHbl
Ha3BaHMs NONy4YUIN MapKeTUHroBble coobpaxeruns. IHTepnpeTnpyeTtcs bpay3epom Bo BpeMms
oTobpaxeHuns Beb-cTpaHuubl. Mo cuHTakcucy cxox ¢ Java u (otoanenHo) ¢ C/C++. NimeeT
BO3MOXHOCTb MCMO/Ib30BaTh BCTPOEHHYIO B Bpay3ep 06 beKTHYO OyHKUMOHANBHOCTD,
04HaKO MNOANNHHO 06 bEKTHO-OPUEHTMPOBAHHBIM S3bIKOM HE SIBASIETCS.
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VBScript

SA3bIk 6611 co3aaH B kopriopauun Microsoft Bo MHOrom B kayecTBe anbTepHaTuBbl JavaScript.
NmeeT cxoxyto obnactb npuMeHeHns. CMHTakcnyeckn cxox ¢ sa3bikoM Visual Basic (1
ABNSETCH yCEYEeHHON Bepcuen nocnenHero). Tak xe, kak n JacaScript, nicnonxsercs

6pay3epoM npu oTobpakeHnn BeO-CTpaHuL, 1 NMEET Ty Xe CTerneHb 00 beKTHO-
OPVEHTUPOBAHHOCTM.

Perl

$3bIk co34aBascs B MOMOLb CUCTEMHOMY aAMUHUCTPATOPY OnepaumoHHOR cuctembl Unix ans
06paboTkM pas3nmMyHoOro poaa TEKCTOB M BbIAENEHUS HYXHOW MHpopmMaummn. Passnncs no
MOLLHOro cpeacTBa paboThbl C TeKCTaMu. ABNSIETCA MHTEPNPETUPYEMbIM SI3bIKOM U peann3oBaH
NPakTUYECKMN Ha BCEX CylecTByowmx nnatgopmax. MNprmeHseTtcs npm obpaboTke TEKCTOB, a
TakXe Ans AuHaMnyeckoi reHepaumm Beb-cTpaHuL Ha Beb-cepeepax.

Python

20/26



30. 3BonoLMSA A3bIKOB NPOrpaMMUPOBaHUS

AsTop: AnekcaHgp
26.08.2014 14:51

NHTepnpeTnpyemblii 06 bEKTHO-OPNEHTUPOBAHHDI A3bIK MPOrpaMMmpoBaHms. 1o cTpykType n
obnacTun npumeHeHns 6nun3ok k Perl, ogHako meHee pacnpocTpaHeH 1 6onee CTPOr N NOrnyeH.
NwmetoTcst peanuzaumm ans 60NblIMHCTBA CyWECTBYOWMX NNaTgopM.

O6BbEKTHO-OPUEHTMPOBAHHbIE SA3bIKM

Ob6BbEKTHO-OPMEHTMPOBAHHBIA NOAXO0A, MPUWEAWNA HA CMEHY CTPYKTYPHOMY, BNepBble
nosiBuncsa oTHoAb He B C++, Kak nonaratoT HekoTopble. CywecTByeT uenas yepena YnCcTbix
06 bEKTHO-OPUEHTUPOBAHHBIX S13bIKOB, 6€3 CBeAEeHUIA 0 KOTOPbIX Haw 0630p 6bin Obl
HEMNONHbIM.

Simula

MepBbiIM 06 bEKTHO-OPMEHTPOBAHHBIM S3bIKOM Obln S3bIk Simula (1967). 3ToT A3blK 6biN
npefHa3Ha4YeH Ons MooenMpoBaHMs PasfinyHbiXx 06 bEKTOB 1 MPOLECCOB, U

06 BbEKTHO-OPUEHTNPOBAHHbBIE YEePThbl MOSIBUINCL B HEM MMEHHO A5 ONUCAHWS CBONCTB
MOAOebHbIX 06 HEKTOB.
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Smalltalk

MonynspHOCTb 06 bEKTHO-OPMEHTMPOBAHHOMY MPOrPaMMMPOBaHMIO MpUHeC A3blk Smalltalk,
cosgaHHbI B 1972 rogy. A3blk npefHasHavyancs ons NpoekTUpoBaHUs CNOXHbIX
rpacpuyecknx nHTepdencos 1 Obin NepBbIM NO-HACTOSAWEMY 00 bEKTHO-OPUEHTUPOBAHHBIM
A3bIKOM. B HEM knaccbl U 06 bEKTbI - 3TO ANHCTBEHHbIE KOHCTPYKLMM NPOrpaMMNPOBaHNS.
Bonbwnm HepocTaTtkom Smalltalk sBnsitoTca 60nbwmne TpeboBaHUS K NAMSTU N HU3KaS
NPOM3BOANTENIbHOCTb MOMYYEHHbIX MPOrpamMM. STO CBA3AHO C HE OYEHb YOa4yHOW
peanusaumneit 06 bEeKTHO-OPUEHTNPOBAHHbLIX 0cobeHHocTel. MonynsipHoCcTb S3blkoB C++ 1 Ada
95 cBSi3aHa UMEHHO C TEM, YTO OO bEKTHO- OPUEHTUPOBAHHOCTbL peann3oBaHa 6e3
CYWeCTBEHHOro CHUXEHWS NMpou3BOANTENbHOCTN.

Eiffel

CyliecTByeT A3blK C 04eHb XOpolwel peannsaumein 06 beKTHO- OPUEHTUPOBAHHOCTU, HE
ABNAIOWMIACSA HAACTPOWKON HN HAL Kakum Opyrum a3bikoM. 310 sa3bik Eiffel (1986). Asnsacs
YUCTbIM SI3bIKOM 06 BEKTHO-OPUEHTUPOBAHHOMO MPOrPaMMMPOBaHMS, OH, KPOME TOrO,
MOBbIWAET HAAEXHOCTb NPOrpamMmbl MyTEM UCMONb30BAHUSA «KOHTPOJbHbIX YTBEPXOEHUN».

A3blkn napannenbHoOro nporpamMMmmpoBaHns
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BONbWMHCTBO KOMMBIOTEPHbBIX APXUTEKTYP U S3bIKOB NPOrPaMMUPOBAHNS OPUEHTUPOBAHbI Ha
nocnenoBaTtebHOE BbINOIHEHME ONEPaATOPOB Nporpammel. B HacToswee Bpems, 04HAKO Xe,
CYLLECTBYIOT NPOrpaMMHo-annapaTHble KOMMIEKChI, MO3BO/ISOWME OPraHM3oBaTh
napannenbHoe BbiNONHEHNE Pa3NYHbIX YacTen OAHOrO U TOrO Xe BblYUCIUTENBHOrO
npouecca. [ns nporpaMMmnpoBaHns Taknx CMCTeM Heobxoamma cneumanbHas nognepxka co
CTOPOHbI CPEACTB NPOrpamMMMpPOBaHKNS, B HaCTHOCTU, S3bIKOB NPOrpamMmMmnpoBaHns. Hekotopble
A3blkM 06Wero Ha3Ha4YeHUs cogepxat B cebe aNeMeHTbl NoLLEePXKU napannenmama, 0gHako
X€e NporpamMMrMpoBaHne NCTUHHO NapannenbHblX CUCTEM TpebyeT nogyac cneumnanbHbIX
NPUEMOB.

Azbik Occam

SA3bik Occam 6bin co3naH B 1982 roany v npenHasHavyeH ans NporpaMMUpOBaHUS
TPaHCNbIOTEPOB - MHOTOMPOLIECCOPHBIX CUCTEM pacnpeneneHHon 06paboTku AaHHbIX. OH
onucblBaeT B3aMOLENCTBME NapannenbHbiX NPOLECCOB B BUAE KAHANOB - CNOCO60B
nepenayv MHpopmaumm oT 0gHOro npouecca k apyromy. OTMeTm 0cCobeHHOCTb CHHTakcuca
a3blka Lccam - B Hem nocnegoBaTenbHbI U NapanienbHbii NOPSOKY BbiMOTHEHME
onepaTopoB PaBHOMPABHbI, U X HEOOXOAMMO SIBHO yKa3biBaTb KoYeBbIMU cnioBamn PAR u
SEQ.

Mogenb napannenbHbiX BblyncneHui Linda
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B 1985 roay 6bina npeanoxeHa Moaenb napannenbHbix Bbldncnenuii Linda. OcHoBHol ee
3afayei ABNSETCS OpraHn3auns B3auMoOencTBmUS Mex y napannenbHO BbiNONHSAOWNMUNCS
npoueccamn. STo [OCTUraeTcs 3a CHET UCMONb30BaHUS rnobanbHo KopTeXHok obnacTu
(tuple space). Npouecc MOXEeT NOMECTUTb Tya KOPTEX C AAaHHbIMU (TO €CTb COBOKYMNHOCTb
HECKONbKUX, BO3MOXHO PasHOPOHbIX, AAaHHbIX), @ APYrov NpoLecc MOXeT 0Xuaatb
NOSIBNEHNS B KOPTEXHOM 06NacTn HEKOTOPOro KopTexa U, Nocne ero NOSBNEHNS, NpoYnTaTthb
KOPTEX C BO3MOXHbIM MOCNEAYOWMM ero yaaneHneMm. 3ameTmmM, 4To npoLecc MoXerT,
Hanprmep, NOMECTUTb KOPTEX B 06N1acTb 1 3aBEPWNTLCS, a APYroi NPOLECC MOXET Yepes
HEKOTOpOe BPEMS BOCMONb30BATbCS 9TUM KOpTeXxeM. Takum obpa3om obecrneymBaeTcs
BO3MOXHOCTb aCMHXPOHHOr0 B3aumoaencTens. O4eBuaHO, YTO MNPV NOMOLLM Takon MoLOenu
MOXeT ObITb CAMYNMPOBAHO M CUHXPOHHOE B3auMmoaeincTeme. Linda - aTo mogenb
napannenbHbIX BbIYUCNEHWNIA, OHA MOXET bblTb AobaBneHa B N0b0I S3blK MPOrPaMMUpPOBaHKS.
CywwecTBYIOT 0OCTAaTO4YHO adphekTMBHbIE peanm3aumm Linda, obxonsiwme npobnemy
CylecTBOBaHNS rnobanbHoOM KOPTEXHOW 06nacTu ¢ NOTEHUMANbHO HEOr PAHNYEHHBIM
06bEeMOM NamaTu.

HeMMHepaTMBHHGHSHKM

Bce s3bikn, 0 KOTOPbIX WNa pevb paHee, UMeT 0OHO oblwee CBOMCTBO: OHM UMNEepPaTUBHbI.
970 03HAyaeT, YTO NPOrpamMMbl Ha HUX, B KOHEYHOM UTOre, NPeacTaBNsAoT cobol nowarosoe
onvcaHne peleHns Tol Uy nHoi 3agadn. MoxHO nonbiTaTbCs ONUCHIBATbL NULLL MOCTAHOBKY
npobnembl, a pewaTb 3aaady nopy4nTb KoMmnunstopy. CylwecTByeT ABa OCHOBHbIX MOAX0AA,
pasBuBaioLWme 3Ty naek: PyHKLUMOHaNbHOE U NOrMYecKoe NporpamMMnpoBaHme.
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CDyHKLl,I/IOHaJ'IbeIe A3bIKN

OcHoBHas nmes, nexatas B OCHOBE (PYHKLMOHAIbHOro NPOrpaMMnpoBaHusi, - 3T0
npencTaBneHne NporpamMmbl B BULE MaTeEMaTUYECKMX (PYHKLMIA (T.€. PYHKLIMIA, 3HAaYeHNe
KOTOPbIX ONpeAensieTcs Nulb NX apryMeHTaMmu, a He KOHTEKCTOM BbinosiHeHus ). OnepaTtop
NpUcCBanBaHNs B TaKUX Si3blKax He UCMOMNb3YeTCs (UNK, Kak MUHUMYM, ero UCMo/b30BaHNE He
noowpsietcs). iIMnepaTrBHble BO3MOXHOCTU, KakK NPaBusio, MMEKTCS, HO UX MPUMEHEHUE
obcTaBneHo cepbe3HbiMU orpaHmyeHmsiMmi. CywecTByOT S3bIKW C IEHVWBOW 1 C SHEPrUYHOA
ceMaHTukoi. Paznmume 3aknoyaetcs, rpybo roBopsi, B TOM, 4TO B S13blKax C 3HEPrU4HOM
CEMaHTUKOI BbIYMCNIEHMS NPOU3BOASITCS B TOM X€ MeCTe, rie OHU OnncaHbl, a B cinyyae
NEeHVBOW CeMaHTUKW BbIYUCNEHNE NPOU3BOAMNTCS TOMbKO TOr4a, KOrha OHO AeCTBUTENbHO
Heobxoammo. MNepeble A3bIkn MMEDT Bonee achPEKTMBHYIO peannsaumnto, B TO BpEMS Kak
BTOPbIE - NTyYLIYIO CEMAHTUKY.

13 A3bIKOB C aHepruyHom cemaHTnkom ynomsaHem ML 1 oBa ero coBpemMeHHbIX auanekra -
Standard ML (SML) n CaML. MNocnenHuii nmeeT 06 bEKTHO-OPUEHTMPOBAHHOIO MOTOMKA -
Objective CaML (O’CaML).

Cpenm A3blkoB C NEHMBOW CEMaHTMKOI Hanbonee pacnpocTpaHeHsl Asa: Haskell n ero 6onee
npocton guanekt Clean.

S3blkM norn4yeckoro nporpamMmmpoBaHuns
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MporpamMmbl Ha S3blkax NOrMYeCKOro NPOrpaMMMpPOBaHUS BbipaXkeHbl Kak OpMy bl
MaTeMaTtn4yecKkom NOrmkmn, a KOMNUNATOP NbITAETCS NONYyYNTb CNEACTBUSA U3 HUX.

PonoHayanbHUMKOM 60MbLWIMHCTBA S3bIKOB NOMMYECKOro MPOrpaMMMpPOBaHNs SBNSETCS A3blK
Prolog (1971). Y Hero ecTb psaa noToMmkos - Parlog (1983, opueHTnpoBaH Ha napannenbHblie
Bbl4ncneHuns), Delta Prolog n ap. Jlornyeckoe nporpamMmmpoBaHue, kak u oyHKLUMOHaNbHoe, -
370 oTAenbHas obnacTb NPOrpaMMUpPOBaHus, 1 3a 6onee NOAPOOHLIMU CBEAEHNSIMU Mbl
OTCbINIaeM YymTaTens K crneumanbHom nuteparype.

S3bikn pa3BuBalOTCA B CTOPOHY BCe Honblei n bonbwer abetpakumn. M ato
COMpoBOXAaeTcs nageHmeM adppekTMBHOCTM. Bonpoc: a ctout nun atoro abeTpakumns?
OtBeT: cTonT. CTONT, Tak Kak NoBbllWeHNE ypPOBHS abcTpakumm BneveT 3a coboii NoBblweHne
YPOBHS HAAEXHOCTM NporpaMMupoBanms. C H1U3KOM adpPeKTMBHOCTbIO MOXHO BOpOTbCS
nyTem cosnaHms 6onee BbICTPbIX KOMMbOTEPOB. Ecnn TpeboBaHMs K NaMsaT CAUILKOM BbICOKH,
MOXHO YBENNYNTb ee 06beM. DT0, KOHEYHO, TpebyeT BPEMEHN U CPeACTB, HO 9TO pewaemo. A
BOT C owmbkamuy B Nporpammax MoXHo 60poTbCS TONMbKO OAHUM CNOCOBOM: NX HALO
ncnpaBnsTh. A ele nyydie - He coBepwatb. A ele nyye MakcuManbHo 3aTPyOHUTb UX
coBeplieHne. Ml UMEHHO Ha 3TO HanpaBneHbl BCe CCNenoBaHMs B 061acTy S3bIKOB
nporpamMmpoBaHus. A ¢ notepei a0 PeKTUBHOCTU NPUAETCS CMUPUTBLCSI.
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