A3bIKM IPOrPpaMMHUPOBAHHUS Yepe3 CTO JIeT
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06 aBtope. I[lon I'poM - U3BECTHBIM CHENMHAIUCT MO S3bIKY Lisp, aBTOp KIACCHYECKUX
yuebHukoB On Lisp u ANSI Common Lisp. B 1995 roxy oH cram ogHuM H3 co3aareneit
Viaweb - mepBoro B wmcropuu BeO-mpmitokenus. B 2002 romy I['psm  mpemmoxuia
CTAaTHUCTUYECKUU MeToJ (UIbTpAlUU Clama, celvac WCMONb3yeMblii B OONBIIMHCTBE
MIPOTUBOCIAMOBBIX CUCTEM.

Cratbst myOIMKyeTCs B COKPAIICHUH.

SI3pIKM TIPOTrpaMMUpPOBaHMs, MOAOOHO (opMaM >KHM3HM, 00pa3yloT 3BOJIOLMOHHOE JapeBo. Ha
3TOM JIpEBE €CTh U TYIUKOBBIC BETBH, U HEKOTOPbIE U3 HUX yXe H3BeCTHbI. KoOo1, HecMoTps Ha
BCIO CBOIO ITOMYJISIPHOCTH B OBUIBIE TOJIBI, TOX0XKE, HE OCTABHUJI HHTEIUICKTYAIbHBIX TOTOMKOB.

S cumraro, yTo moxoxkas cyanOa knér m JxaBy. Jlrogum cnpammBaior MeHs: "Kak MoxHO
roBoputh, uro JlxaBe He ObITh? OHa yXe cTajna ychmemHbM s3bikoM". M1 s He Mory He
COTJIaCUTBhCA ¢ HUMU. J[>)kaBa - yCIENIHbIN S3bIK, €CIIM CYUTATh MEPUJIOM ycIieXa IUIOMIA b MOJIOK
¢ yueOHHKamMu JI>kaBbl B KHUKHBIX Mara3WHax WM KOJUYECTBO CTYICHTOB, YOEKIEHHBIX, YTO
3HaHue J[)kaBbl MOMOXET UM HalTH padory. Sl mmen B Bumy Apyroe. MHe kaxkercs, [/[xaa
OKa)XETCS TAKUM K€ IBOTIOIMOHHBIM TYTUKOM, Kak KoGo.

Oto numb runores3a. I Mory ommbarses. Ho peds He o [IxaBe, ceifuac s XoTes Obl TOTOBOPHUTH
00 2BOJIIOLUU SI3BIKOB U MOOYIUTH BCEX 3aJyMaThCsl O TOM, Ha KakOil BETBU 3BOJIOLHMOHHOIO
npeBa nomemaercs s3bIK X. CMBICH ITOCTAaHOBKHM TaKOT'O BOIIPOCA 3aKJIIOYAETCSl OTHIOAb HE B
TOM, 4YTOOBI uepe3 CTOJETHE Hallu OecTeJeCHbIe AYXH MOIJIM 3asiBUTh, JECKAaTh, MBI K€
npenynpexaanu. [IpunepxuBaTbcsi OCHOBHBIX BETBEU 3BOJIIOLMM MOYKET OKa3aThCs HEIUIOXOM
TaKTUKOU MPU BBIOOPE SI3bIKA U CETOHS.

Bo 4t0 mpeBparsaTCs A3bIKM NIPOTPaMMHUPOBAHUS 4EPE3 CTO JIET, MHE MHTEPECHO, IIOTOMY YTO
XOTeJIOCh OBl 3HaTh, HA KaKyIO BETBb JIpeBa CTOUT JIE€1aTh CTABKH ceiyac.

*k%x

JIro0o#t  A3BIK  MPOTPAaMMHUPOBAHUS MOXKHO TOJIETUTh Ha JIBE YacTH: HEKUH Habop
(dbyHIaMEHTAIIBHBIX ONEPaTOPOB, KOTOPHIE UTPAIOT POJIb AKCHOM, U OCTATOK SI3bIKA, KOTOPBIH, B
MPUHIINIIE, MOKET ObITh OMUCAaH B TEPMUHAX ATHX (hyHIaMEHTAIbHBIX ONEPATOPOB.

S cumraio, yTo (yHIAMEHTAIbHbBIE ONEPATOPhI - 3TO CaMbIil BaXKHBIH (PAKTOp, BIUSAIOLIMA Ha
BBDKHMBAHME S3BIKA B JOJTOCPOYHOM NEPCIEKTUBE. BCE 0CTabHOE MOKET MEHATHCSL.

Baxxen He TOJNBKO XOpomui MmoadOp akCMOM, HO M MX HEMHOTOYMCIEHHOCTh. MaTeMaTHUKH
BCCraa nmOHUMaJIHU, 4YTO aKCHMOM JOJDKHO 6I>ITB KakK MOXHO MCHBIIIC, a OHHU-TO KOC-YTO B 3TOM
CMBICJIST.
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EcTh momo3penune, 4To Ha OCHOBHBIX BETBAX 3BOJIOIMOHHOTO APEBA SI3bIKOB MPOTPAMMUPOBAHUS
pacrojaraipTcs S3bIKM C CaMbIMU HEOOJBUIMMH U IPO3pPAuYHBIMU sipamMH. YeM KpyriHee HoJis
SI3bIKA, KOTOPAasi MOKET OBITh HAMKMCaHa HAa HEM CaMOM, TEM JIyYIIe.

KoneuHo, yxe B camoif TOCTaHOBKE BOIIPOCA O TOM, KAKUMHU CTAHYT SI3bIKUM MPOrPAMMHUPOBAHUS
4yepe3 CTO JIeT, €CTh HeMalloe JomylieHne. A OyAyT I Toraa BOOOIIE MUCATh MPOrpaMMbl?
Mosxer ObITh, MBI MPOCTO OyIeM TOBOPHUTH KOMITBIOTEpAM MPSMBIM TEKCTOM, Yer0 OT HHUX
XOTUM?

OnHako 0 cuX MOp 0co0Oro mporpecca 1mo 3Toi yactu He Habmomanock. [lomo3peBaro, 4ro u
qepe3 CTO JIET JIKIOOAM HpI/I,Z[éTC}I O6’b$ICH$ITb KOMHBIOTepaM CBOH KCJIaHUA HOCpe,Z[CTBOM
porpamm.

Mo2keT BBI3BIBaTH COMHEHHMS CaMa BO3MOXKHOCTh IMPOTrHO3UPOBAaHUA TOTO, KaKoM CTaHeT TeXHHUKa
4epe3 CTO JICT. Ho se crout 336BIB3TB, 4TO Yy HaC 3a II€YaMH IIOYTHU IIATHACCAT JICT UCTOPUHU
mporpaMMHupOBaHH. Ecimu O6paTI/ITb BHUMAHUEC Ha TO, KaK MCAJICHHO SA3bIKM MCHAJIIMCH OO CHUX
I1OP, MOIBITKKU YTO-TO MPEACKA3aTh YK€ HEC ITOKAXXYTCA TaAKUMHU 6CCHepCHeKTI/IBHHMI/I.

CKOpOCTh Pa3BUTHS S3BIKOB IPOTPAMMHUPOBAHMS TaK Maja M3-3a TOTO, YTO Ha CaMOM Jeie
SI3BIKM HE SIBIISIIOTCS TEXHOJIOTHSIMU. SI3BIKU nporpamMMupoBaHud - 3TO (bopMa 3aIllucHu.
[Iporpamma nipeactasisieT coboit popmanbHOE ONMHUCAaHKUE MPOOJIEMBbI, KOTOPYIO HYXKHO PEIIUTH C
MOMOIIIBI0 KOMIbIOTepa. Tak YTO MO TeMIaMm Pa3BUTHUS S3BIKM IPOTPAMMHUPOBAHUS OJIKE K
MaTeMaTHYECKOW HOTAIlMH, YeM, CKaXKEeM, K CpEJICTBaM TPAHCIIOPTa MK CBsI3U. MaTemarnieckast
HOTalus TOXKC 3BOJIIOLIMOHUPYCT, HO HC TAKMMU T'MTAHTCKUMHU CKaUYKaMU, KaK TCXHUKaA.

*k*k

W3 gero Obl HU JA€TaTUCh KOMIIBIOTEPHI Yepe3 CTO JIET, MOKHO HE COMHEBAThCS, YTO OHU OyIyT
ropaszo OsicTpee, ueM ceifuac. Ecnu neiictBue 3akoHa Mypa COXpaHUTCSI, KOMITBIOTEPHI CTAHYT
B 74 KBUHTWJUIMOHA pa3 ObIcTpee. DTO CIOKHOBATO cebe MpeacTaBuTh. Bmpodem, mo Bcei
BEPOSATHOCTH, 3aKOH Mypa OKaxeTcsa HECOCTOSATENbHBIM. BCE, UYTO TOKHO y/IBauBaThCS KaXble
BOCEMHA/IIIaTh MECSIIEB, PAHO WJIM TMO3/IHO HaTaJIKUBAETCsA Ha KaKoi-HUOYIb QyHAaMeHTaIbHBIN
npenel.

Ho naxe eciny KOMIBIOTEPHI CTAaHYT OBICTpEE JIMIIb B KAJTKUH MUJIJIMOH pa3, 3TO MPUBEAET K He
MEHEC paJMKaJIbHBIM  IIOABM)KKAM  CaMBIX OCHOB, Ha KOTOPBIX CTPOATCA  SI3BIKU
nporpamMupoBanus. [loMrMo Bcero mpouero, MosIBUTCA OOJbIIe NMPUMEHEHHWH Ui S3bIKOB,
KOTOpBIE CEHYaC CUUTAIOTCS "MEIJICHHBIMU'", TO €CTh TE€X A3BIKOB, KOTOPHIE HE TPAHCIUPYIOTCS B
04YeHb 3((HEKTUBHBIN KOI.

Hecmotpss Ha 93TO, mNpHIOXKEHHs, TpeOylolue BBICOKOH MPOU3BOAUTEIBHOCTH, OyIyT
CyIIeCTBOBaTh Bcerna. HekoTopple 3amadm, KOTOPHIE PEIIAIOTCS C HMOMOIIBIO KOMITBIOTEPOB,
MOPOXIAIOTCS CaMHUMHU KoMIbioTepamu. Hampumep, CKOpocTb, ¢ KOTOpPOH HEOOXOIUMO
o0OpabaTbIBaTh BHJEO, HAMPSIMYIO 3aBUCHT OT CKOPOCTH, C KOTOPOM MallMHa CHOCOOHAa €ro
reHepupoBats. Kpome TOro, cymecTByeT Kiacc 3ajad, KOTOPbIE MO OINpEETICHUI0 00JIaJaloT
HEOTPAaHMYEHHON CIOCOOHOCTBIO TOTJIONIaTh BCE JIOCTYIHBIE PECYpChl: BHU3yaIH3allMs,
KpHUnTorpadus, MOEINPOBAHNE.

Ecnu HexoTopble MpUIOKEHUSI MOTYT CTaHOBUTHCSA BCE MeHee A (EeKTUBHBIMHU, a JAPyTrue Io-
npekHeMy OYyIyT MbITaThCs "BBDKATH U3 XKele3a Mocieanee", si3pIkaM MPEACTOUT OTBEYATh 3a
HEYKJIOHHO pacIIupsIOUIMiicss crnekTp 3axad. M 3To yxke HauyuHaeT MPOUCXOAUTb.



CYH_IGCTBYIOH_II/Ie pcain3aliiii HCKOTOPLIX TMOMIYJIAPHBIX HOBBIX SA3BIKOB OMICJIIOMUTCIIHBHO
PACTOYUTECIIBHBI IO MEPKaM IIPOILIbIX HCCHTHHCTHﬁ.

Takoe NMpoOUCXOAUT HE TOJBKO C SI3IKAMU IPOTrPAMMHUPOBaHMs. JTO BceoOIas MCTOpUYecKas
TeHJeHUUs. Pa3BuTre TEXHUKU NA€T HOBBIM IOKOJIEHUAM BO3MOKHOCTB JEJIaTh BEIU, KOTOPBIE
paHbllle CYUTAIUCH OBl M3JIUIIECTBOM. JIeT Tpuanars Ha3aja roau ObUTH Obl OTPSACEHBI, Y3HAaB,
HACKOJIbKO OOBIZICHHBIMU CTaHYT B HAIlle BpeMsI MEKIYrOpOAHbIC TeIe(POHHBIC 3BOHKHU. A JIEeT
CTO Ha3aJ U3BECTHE O TOM, YTO CeHWYac 3a OJUH JCHb IOCBUIKA MOYKET IPEOAONETH IIyTh OT
Bocrona 1o Helo-Mopka uepes Memduc, mopasuno 661 Bcex elié CHIIbHEE.

*k*k

S yXe 3Ha10, 4TO CIYyYUTCS CO BCEMH JIONOJHUTEIBHBIMH PECYpPCAMM, KOTOPBIE MPEAOCTaBUT
CBEpXObICTpOE ammapaTtHoe OOECIeYeHUEe Yepe3 CTO JIET - UX MOYTH LEIUKOM OyayT TpaTHTb

BITYCTYIO.

Korna s yuuiics mporpaMMupoBaTh, KOMIBIOTEPHI pacnojiarajiy CKyIHbBIMH BO3MOXHOCTAMU. S
IIOMHIO, KaK TPHUXOJWIOCH BBIUMINATH MpOOENbl W3 TporpaMM Ha belicuke, 4ToObl OHM
MOMEIIAINCh B 4YeThipe KmiobOaiita mamsatu Moero TRS-80. Meicib 0 TOM, 9TO BCe 3TH
U3YMUTENBHO HEed()(PEKTUBHBIE MPOrpaMMBI COXPYT PECypcChl, jAeias OAHO U TO K€ CHOBa U
CHOBa, KaXeTCS MHE KOIIYHCTBOM. OJHAaKo, IMOXOXe, 3/1eCh HHTYWUIUS MHE Hu3MeHseT. Sl
HAIIOMHMHAI0 YEJIOBEKa, BHIPOCIIETO B OETHOCTH U MPOJIOJKAIOIIETO YKOHOMUTH AK€ HAa CAaMOM
HE0OXO0IMMOM, HaIIpUMEp, Ha JIeKapCTBAX.

Ho we Bcsikoe pacrounmtenbcTBO BpemHo. Ilpu coBpeMeHHON HH(pAcTpyKType TenedoHHOH
CBs3U IIOMUHYTHaAsA oIrjiaTa MCXKAYTrOpOAHBIX 3BOHKOB HAYMHACT Ka3aThCA KpOXO60pCTBOM. Ecan
€CTh TaKas BO3MOXHOCTb, 3JIETAaHTHEE CUUTATh BCE 3BOHKH OJHOTHIHBIMH M HE YYHUTHIBATh
paccrosiHue, KOTOpoe pasjeisieT abOHEHTOB.

beiBatoT mpuMepsl MpaBUIIBHOIO PACTOYUTEILCTBA, U OBIBAET M HEBEPHAs PACTOUYUTEIHHOCTb.
Mens uHTepecyet nojeznoe. Hanpumep, pacTouMTENHCTBO, KOTOPOE BHIHYIUT TPATUThH OOJIbIIE,
HO B3aMEH IO3BOJUT YHPOCTUTH YCTpOWCTBO. Kakyro BBIrOAY MOXHO H3BJIEYb U3 OTPOMHBIX
peECYpcoB HOBOTO OBICTPOTO alMapaTHOTO oOecreueHus?

XKaxma ckOpoCTH Tak IITyOOKO BBENach B HAC C HANIMMH JKATKUMHU KOMITBIOTEpaMH, 4TO 0e3
CO3HATEJIbHBIX YCUJIUN C HEW HE COBIAAaTh. B yCTpONCTBE A3BIKOB TPOTPAMMHUPOBAHUS CIETYET
CO3HATENBHO OTBICKWBATh CUTYallUH, B KOTOPBIX MOXKHO M3BJI€Yb U3 BO3pOCIIEH A3(PPEKTUBHOCTH
XOTs OBl HEKOTOPBIN U3IUIIEK YI00CTBA.

*k%x

[TpuunHa cymecTBOBaHUS OOJIBIIMHCTBA TUIIOB JAHHBIX - 3TO MPOU3BOAUTENBbHOCTh. Hanpumep,
BO MHOTMX COBPEMEHHBIX SI3bIKAX €CTh U CTPOKH, U CIMCKA. CEMaHTUYECKH CTPOKH - 3TO, B TOH
WM UHOM CTENEHH, YAaCTHBIN CIy4all CIMCKOB, DJIEMEHTHI KOTOPBIX - CUMBOJIBL. Tak HYXEH Jn
TorAa OTAENbHBIN TUN AaHHBIX? Ha camoMm nerne, He HyXeH. CTPOKU CYHIECTBYIOT TOJBKO IS
noBeIeHUsT 3P ¢GekTuBHOCTH. Hy He Tioymo nu 3a0uBaTh CEMAHTHKY S3bIKa XHUTPOCTSIMH,
KOTOpBIE TO3BOJISIIOT MporpaMMaMm paboTaTh ObicTpee? CTpOKH B SI3bIKAX - 3TO OYEPEIHOU
pUMEp NPEKIEBPEMEHHON ONTUMHU3ALINH.

Ecnu cuntare 0CHOBOI s3bIKa HAOOpP aKCHOM, TO AYPHO B MOTOHE 32 3(P(PEKTUBHOCTHIO KOMHUTH
JWIIHAE AaKCHOMBI, KOTOpble€ HE [aloT S3BIKY MJONOJHUTEIBHON BBIPA3UTEIBHOW CHIIBL
O} PexTUBHOCTH BasKHA, HO MHE KAXKETCS, YTO TOOMBATHCS €€ CIelyeT NHaYe.



Jlymato, BepHBIM pELICHHEM 3TOH MpoOyieMbl ObUIO Obl pa3fefieHHe CMBICIAa MPOrpamMMbl H
TOHKOCTEH peanu3anui. BMecTo TOro 4TtoOBl MMETh M CTPOKH, M CIUCKH, Jyd4lle OOOWTHCH
TOJBKO CHHCKaMHM, HO HMMETb BO3MOXXKHOCTb J1aTh KOMIIMJIATOPY COBET IO ONTHMHU3ALUH,
KOTOPBIH, TIpU  HEOOXOJMMOCTH, TIO3BOJIUT €My TMpPEICTaBUTh CTPOKH B  BHUJE
MOCIIEI0BATEIHHOCTU OANUTOB.

[TockonbKy CKOPOCTh HE Ba)KHa B OOJBIIMHCTBE MPOTPAMM, KaK IIPABHIIO, MOXKHO HE 3a00THTHCS
0 MOJIOOHBIX Mesouax. YeM ObicTpee OyIyT CTAaHOBUTHCS KOMITBIOTEPHI, TEM BEpHEE OYIET 3TO
YTBEPXKIACHHE.

*k*k

Cokpalienue KoauuecTBa HHPOPMAUK 0 KOHKPETHON peau3aliiy CIelaeT MporpaMmbl ruoye.
Crienudukaiu MEHSIOTCS, MOKa MporpamMMa MHIIETCS, U 3TO HE TOJBKO HEU30eKHO, HO U
JKEJIaTEeNbHO.

CnoBo "acce" mpoucxoauT oT (ppaHIry3ckoro riarona "essayer', KOTOpbIH B MEPEBOJIE O3HAYACT
"meiTatbes". [lepBoHavaIbHO TaK Ha3bIBATHMCH TEKCTHI, KOTOPBIE MTUCAIH, UL TOTO YTOOBI B YEM-
nu6o pazoOpathesa. C mporpamMMHBIM 00O€CIIEUeHHEM TO ke camoe. Jlymaro, HEKOTOphIe W3
JYYIIUX TPOTrpaMM MPENCTaBIsIM co0OH "scce", B TOM CMBICIE, YTO WX aBTOPHl HAYMHAIH
paboTy, He npeAcTaBisAs cede B TOYHOCTH, YTO OHM IBITAIOTCS HAITUCATb.

[TporpamMucTsl Ha si3bIke JlWcn Bcerja OCO3HABAIM 3HAYEHHE THOKOTO IMOAXOJa K THUIAM
NaHHbIX. B camoil mepBoil Bepcuu MporpamMmbl OHH CTPEMHJIMCH WCIOJIB30BATH CIUCKU IS
BCEro. JTa BEPCUs MOXKET OBITh TaK MOTpscaromie Hed(P(HEKTUBHA, YTO MPUXOJUTCS HAPOYHO
cTaparbcsi HE OyMaTh O TOM, Kak OHa paboTaer, Kak, moenas OHQIUTEKC, Jydlle He
3aJyMBIBaThCSl O TOM, U3 YEeTO OH cleNaH (BO BCAKOM Cllydae, CO MHOH J1eJ10 0OOCTOUT MMEHHO
TaK).

Yepe3 cTO JIeT HMPOrpaMMUCTBI 3aXOTST TaKOM S3bIK, HA KOTOPOM MOXXHO OIEpPAaTUBHO U C
MUHHMAaJIbHBIMH YCWIIMSMH HaOpocaTh TNEpBYIO, HEBEPOSATHO HEIPPEKTHUBHO pabOTAOLIYIO
BepcHio mporpammsl. [lo kpaiiHell mepe, Tak 3TO MOYKHO OMHUCAaTh B COBPEMEHHBIX TEPMHHAX.
OHU CKaXyT, UTO UM HYKEH S3bIK, HA KOTOPOM JIETKO MPOrPaMMHUPOBATh.

HesddexTuBHbIe MporpaMMbl - OTHIOJb HE KOLIYHCTBO. KOIIYHCTBO - 3TO SI3BIKH, KOTOpBIC
3aCTaBJIIOT IPOTPAMMHUCTOB BBITIOIHATH HEHY)XKHYIO paboTy. He pacxo MalmmmHHOTO BpeMeHH, a
nmycTash TpaTa BpPEMEHHM IPOrpaMMHCTa - BOT HCTHHHAsA HedpeKTUBHOCTb. M 310 Oyner
CTaHOBUTHCS BCE OUCBHIHEE TI0 MEPE MOBBILICHUS CKOPOCTH PabOTHI KOMITBIOTEPOB.

**k%k

N36aBUTHCS OT CTPOK MOXKHO TO3BOJHUTH cebe yxke ceromns. Ho kak mameko MOXXHO 3aiiTH ¢
STHUM YIPOIIEHUEM THIIOB JaHHBIX? ECTh BapraHThI, KOTOPBIC MIOKUPYIOT a)Ke€ MEHS, HECMOTPS
Ha TO 4YTO s CIEUUAIbHO paldoTan Haja pacHIMpeHHeM COOCTBEHHBIX B3MILNOB. K mpumepy,
MOXXHO JIK W30aBUTHCS OT MacCMBOB? B KOHIIE KOHIIOB, MAaCCHBBI - 3TO JIUIIL YaCTHBIA Clydai
XBH_I-T3.6JII/ILI, B KOTOpBIX B KaUCCTBEC KHIO‘IGﬁ I/ICHO.HBSYIOT MHOKCECTBO HLECJIBIX YHCEII. A CTaHEM
JIA MBI 3aMEHATh CaMH X3II-Ta0JIHIBI CITUCKAMM?

Ectp emé Gonee omenomuTenbHbie epcnekTuBbl. Hampumep, B s3bike Jlucm, kotopsiid B 1960
roxy u3obpen nmpodeccop MakkapTH, OTCYTCTBOBaIM 4mciia. Ecu paccy®aarh JIOTUYECKH, TO
OTJIeNbHAsl 3aMUCh JUIS YMCEN HEe HYKHA, Be/lb X MOXKHO MPEICTaBUTh B BUJE CIIMCKOB: YHUCIIO N



MOXKET GBITB MMPEACTAaBJIICHO KaK CIIMCOK U3 N 3JICMCHTOB. BrruncieHuss MOKHO BBIIIOJIHATHL TAKUM
crioco6om. IIpocTo 310 HEBEIHOCUMO HEIPHEKTHUBHO.

B neicTBUTENBHOCTH, HMKTO HE Mpeajaral peajn30BbIBATh YUCIA B BHUJE CIIHCKOB.
dakTHYECKH, peau3alusl HaydHoi paboTsl, KoTopyro Makkaptu Hanucai B 1960 rony, BooOrie
HE IUIAHMPOBaNach. JTO OblJa YMCTO TEOpPETHYECKasl MOMbITKA CO3/JaHus 0oJjiee JIEraHTHOU
anbTepHaTHBBl MamuHe TrhiopuHra. Korzma KTo-To HEOXHIAHHO B3s1 paboTy MakkapTtu u
npeBpatun e€ B paOortarouuii uHTepnperarop Jlucma, dmcma, pasymeercs, He ObUIM
IPECTaBJICHbI CIIMCKaMU, OHU OBLIN MPEACTaBICHBl JBOUYHBIMH 3HAYCHUSIMU, KaK U B JIIOOOM
JPYTOM SI3bIKE.

MoxeT 1T pa3BUTHE S3BIKOB TIPOTPAMMHUPOBAHUS 3aiTH HACTOJIBKO JTAIEKO, YTO B HUX HE OyzeT
yuceln Kak (QyHIaMEeHTaIbHOro THIa JaHHBIX? (S 3amato cebe ITOT BOMPOC HE BCEPhE3, & TOIBKO
pamu TOrO, 4TOOBI TOJPA3HUTH Oyaymiee. DTO TMOXOXKE HA THIIOTETUYECKOE CTOJIKHOBEHHUE
HEMUHYEMOTO C HEJIBIPKUMBIM, TOJILKO B HAaIlIeM cllydae IPOTUB HEBOOOPa3uMo Hed(h(HEeKTUBHON
peanu3aimy CTaBsITCS HEBOOOPa3WMO OTrpOMHBIE pecypchl). Jymato, moxeT. [Touemy Ob1 1 HET?
Byaymee - mTyka He curoMuUHYTHas. EciM 4TO-TO MO3BOJNSET YMEHBIIUTH YHUCIO aKCHOM B
OCHOBE SI3bIKa, 3TO M €CTh Ta CTOPOHA, Ha KOTOPYIO CIIEYeT JIeNaTh CTABKH, KOT/Ia t CTPEMHTCS K
O0eckoneunoctu. Ecnm depe3 cTo JeT uaesl OKaXeTCs HEBBIOJHUMOM, TO, MOXKET OBITh, Yepes
TBICSYY JIET YK€ BCE H3MECHUTCSI.

(PaccraBmio Touku HaJ i: sl HE TIpeJIaralo BECTH BCE YHCIIOBBIC BRIUMCICHHS IEHCTBUTEIBHO TIPH
MOMOIIA CMHUCKOB. S mpesrararo, 4ToObl MPEXAE JIOOBIX JIOMOJTHUTEIBHBIX YITOMHHAHUMA O
peanu3alvy UMEHHO TakK Ompelersiach OCHOBAa si3blka. Ha mpakTuke mporpammsbl, Beayllue
BBIYHCIICHHSI, BEPOSITHO, OyIyT MPEACTaBIATh YKCIAa B BHUJIEC JBOWYHBIX 3HAYEHUH, HO ITO
ONTHMM3AIINS, @ HE YaCTh CEMaHTHUKH OCHOBBHI SI3bIKA. )

*k*k

MHOro4uCIEHHBIE MPOrPaMMHBIE IIPOCIOMKHM MEXKIYy IMPWIOKCHHEM U alllapaTHBIM
obecrieueHUeM - JIPYrod XOpOIIUH CHOCO0 HM3pacXxo[0BaTh JUIIHUE TAKThl. DTy TEHACHIIUIO
TOXE MOXHO HaGHIO,Z[aTB YK€ CCroaHsA: MHOIMC HOBBIC S3BIKM IIPOrpaMMHPOBAHUSA
KOMITWJIMPYIOTCST B 0aWT-KOA. OMMIUPUYECKH MOXHO CUHTAaTh, YTO KaXIbli YypPOBEHBb
UHTEPIPETALMM TIOHMKAECT CKOPOCTb BAECATEPO. Takylo LEHY IPUXOAUTCA ILIATUTh 34
TUOKOCTb.

[Tucarp mporpamMMbl Kak Ha0Op YpOBHEH - 3TO MOIIHBIA METOJ, Ja)Xe €CIM OH UCIOJb3yeTCs B
npunoxenusax. [Ipu nporpammupoBanuu "CHU3Y BBepxX' mporpamMma MHUILETCS B BUAE CEPHUU
YPOBHEH, KaKIbIH U3 KOTOPBIX CIYKUT SI3BIKOM JJISI BBIIIECTOSAILIETO YpoBHS. YeM OoblIyio
4acTb CBOErO IPUIIOKCHHMS Bbl CMOXKETE INPEBPATUTh B S3BIK [UIsl HANMCAHWSA TPUIOKCHHUN
noJ00HOT0 poja, TeM yfao0Hee OyAeT HOBTOPHO MCIOIb30BATh Balll KOJI.

B BochMHECATBIX ToJlaX HICI0 MOBTOPHOT'O HCIOJB30BAHUS KAKUM-TO OOPa3oM CBSI3aIM C
00BEKTHO-OPUEHTHUPOBAHHBIM ~ IIPOIPAaMMUPOBAHUEM, U CKOJb YFOJHO MHOIOYMCIICHHBIE
JI0Ka3aTenabcTBa 00OpPaTHOrO, MO-BUAMMOMY, YK€ HEe M30aBAT OT 3TOro kieidma. XOTs MHOTIa
00BEKTHO-OPUEHTHUPOBAHHBIA KO/ TOAUTCS ISl HOBTOPHOT'O MCIOJIb30BAHUS, TAKUM €ro JAeaeT
HE 00BEKTHO-OPHEHTUPOBAHHOCTb, a MpOorpaMMupoBanue "cHu3y BBepXx'. Bo3bMéM, Hampumep,
OMOIMOTEKHN: UX MOXKHO IOBTOPHO MCIIOJIb30BaTh, MOTOMY 4YTO, IO CYTH, OHU IPEACTaBIISIOT
co0oi s3bIK. Y HeBaXkHO, HAMMKMCAHBI JIU OHU B 00BbEKTHO-OPUEHTHPOBAHHOM CTUJIE UJIH HET.

Kcratu, s BOBce He npeapekato rudenb 00beKTHO-OPUEHTHPOBAHHOTO MM0AX01a. XOTs, II0 MOEMY
MHEHUIO, 32 WCKIIOYCHHEM HEKOTOPBIX CIICHUATU3UPOBAHHBIX oOOJacTeld MPUMEHEHUS,



O6’beKTHO-OpI/IeHTHpOBaHHOCTB HHUYEro HE I[aéT XopomuM HOporpaMmucTaM, OHa O4YCHb
npuBiekarenbHa st Oonbmux opranm3anuid. OOIl - 3To NpuUaMYHBIA CMOCO0 HaNMUCAHUSA
MyTAHOTO JIAaNIIeoOpa3HOro Koja, MO3BOJSAIOMIMN CTPOUTH MPOrpaMMbl B BHJIE CEPHM HaTyei.
bonbuine opranmzanuu Bcerga ObUTM CKJIOHHBI pa3padaTbiBaTh MpOrpaMMHOE oOecreueHue
TaKUM 00pa3zoMm, U IyMaio, STOMY U Yepe3 CTO JIET He U3MEHUTHCS.

*k*k

ITockonbKy peub uAeT O OydylieM, CTOUT 3aTPOHYTh TEMY MapajuIeibHBIX BBIYHCICHUH,
IIOCKOJIbKY, KaK KaKeTcs, MMEHHO B HHMX co0aka M 3apblTa. TO €CTb, BHE 3aBUCUMOCTH OT
MOMEHTA HAIIero Pa3roBopa, NapaiesibHble BEIUNCICHUS, 10-BUTUMOMY, OYAy OCTaBaThCs YeM-
TO TaKUM, YTO IIPOU30HAET B OyIyLIEM.

Haronwut nu ux Oyaymiee korna-uHuOyas? O napamielbHbIX BBIYUCICHUIX TOBOPST, Kak O Y4eM-TO
HEU30€KHOM, YK€ JIeT ABaJauaTh, U JO CHX IMOp 3TO HE OCOOEHHO MOBIMSAJIO Ha METOAMKH
nporpamMupoBanus. nu nosnusno? PazpaboTyMKy MHKPOCXEM yXKE JOJDKHBI yMaTh O HEM,
Kak M  I[pOrpaMMMCTBI, MHUINYIIME CUCTEMHOE IpOorpaMMHOe  oOecreueHue  Juis
MHOTOIIPOLIECCOPHBIX KOMIIBIOTEPOB.

Ho B nmelicTBUTENHHOCTH BOMPOC B TOM, HACKOJBKO BBICOKO IO JIECTHHIIE aOCTpakIuii cymeer
B300patbca mapaienusm? Ilpuaéres aM OpUKIAAHBIM IPOrpaMMHUCTaM  YYHUTHIBATh €ro
CyIIIeCTBOBaHME uepe3 cTo neT? Mnmm oH Tak M ocTaHeTcs 3a00TOi co3maTenell KOMIUISITOPOB,
HO MPAKTUYECKU HE BUJIUM B HCXOJHOM KOJI€ TPHIIOKEHUI?

BeposiTHee Bcero, BO3MOXKHOCTH Tapajuieu3Ma, Mo OONbIIeH 4acTH, pacTpaTsAT BIIYCTYIO. DTO
YacTHBIM ciydall moero Oosee OOIIEero MporHo3a, COTJIACHO KOTOPOMY JIOTIOJHUTEIbHBIC
BBIUMCIIUTENbHBIE PECYpPChl, KOTOpPHIE Mbl MOJYYUM, OKa)XyTcs, MO Oosblied yacTv, OyAyT
U3PACXO00BAHBI 3PA.

S oxumaro, 9To BMecTe ¢ OCmeH0 CKOPOCThIO TPUMEHSIONIETrocs "Jkene3a" mapamieausm OyaeT
AOCTYIICH, €CJIM OTYCTIIMBO BOCTpGGOBaTB €ro, HO HCIIOJIB30BAaThCA OH 6yI[€T HEYacTto. ODTO
MOJIpa3yMeBaeT, uTo Mapajijiesin3M, KOTOPBIA CTaHET pacHpoCTpaHEH uepe3 CTO JieT, He Oyner
O CJIbHBIM. CKopee BCCro, mjisi O6I>I‘-IHOI‘O nmporpamMmucTa 3TO GYI[GT BBIIVIAACTD TaK: IPOLUCCChI
MO’KHO OyZIEeT pa3BETBIISITh, U BCE MIPOLECCH OYAYT UCIOIHATHCS MapasieabHO.

N kak B clydae cO CHCHH(PUYCCKHMH pEATU3alUsIMH CTPYKTYp JaHHBIX 23TO Oyner
OcyH_IeCTBJ'I}ITBC}I Ha AOBOJIBHO IIO3JHUX CTaausaX pa3pa60TKH - HpI/I OIITUMH3AIINN. HepBa;I
BepcHs, KaK TMpaBWIO, OyIeT WIHOPUPOBAThH BCE IPEHMYIIECTBA, KOTOPHIE MOTYT JaTh
napanneanble BBIYUCIICHHUA, B TOYHOCTH KakK I/II‘HOpI/IpyIOTC}I HpeI/IMYH_IGCTBa, HOHy‘-IeHHbIe
Oyaromaps crieupUIECKOMY MPECTABICHUIO TaHHBIX.

3a WCKIIOYEHHWEM HEKOTOPHIX OCOOBIX BHJIOB TPWIOKEHUH, Tapajienu3M He Oyner
pacmpocTpaHeH B porpaMMax 4epes cto JeT. OO0paTHOe TOJI0KEHUE JIENT CTalo OBl MOCIEIIHOM
OIITUMU3ALIUEH.

KTo n3o6peTeT A3bIK IPOrpaMMHUPOBaHUSA OyAyIEero

OnHa W3 MOpPa3UTENbHBIX TEHJICHUUU MOCIEAHETO NECATUIICTUS - 3TO MOSBJICHUE MHOMXECTBA
SI3BIKOB C OTPBITHIMU MCXOJHUKaMH, Takux kak Perl, Python u Ruby. /lu3aiin s3b1k0B 3axBaveH
XaKepaMmH [MpuUMedaHue: 3/ech M Jajnee cloBo 'Xxakep" ymoTpeOisieTcs B €ro HCXOIHOM
MOJ0KUTEILHOM 3HAYEHUH, @ HE KaK CMHOHUM "KOMIBIOTEPHOTO MHpecTynHuka'|. Pe3ynbTaThl
MOKa HEOJTHO3HAYHBI, HO YK€ CIOCOOHBI BOOMYIIEeBUTh. B s3pike Perl, Hampumep, nmomagarorcs



http://www.perl.com/
http://www.python.org/
http://www.ruby-lang.org/en/
http://catb.org/~esr/jargon/html/H/hacker.html
http://catb.org/~esr/jargon/html/H/hacker.html

cHorcmmmOaTenbHpie uneu. [IpaBaga, momamaroTcs W y)KacHble, HO TaK BCETJa W OBIBacT C
aMOMIIMO3HBIMU TpoekTamu. bor 3Haer, 4to MokeT BblpacTH u3 Perl 3a cro ner, ecnu oH
MPOJOIKUT MyTHPOBATh TAKUMH TEMITaAMHU.

T'oBopsAT, YTO Te, KTO HE MOXET - Y4YHUT. DTO He Tak (HEKOTOpbIE M3 JIYUIIHX XaKEepOB, C
KOTOPBIMH 51 3HAKOM, SIBISIIOTCS Tpogeccopamu), HO JEHCTBUTEIBHO €CTh MHOXECTBO BELICH,
KOTOPBIMH HEBO3MOXKHO 3aHUMATbCs, KOrjaa Mpenojaciib. 3aHATUS HAyKOM HaKJIaIbIBAaIOT
KacTOBbIE OTpaHuueHus. B 1o00¥ HaydHOW 00JacTH €CTh TEMBbI, HaJ KOTOPHIMH MOXKHO
pabotarh, U TeMbI, KOTOpBIX Jyulle u3berarb. K HecuacTpio, pasHHUIIA MEXIYy HUMH OOBIYHO
3aKJIF0YAeTCsl B TOM, HACKOJIBKO MHTEJUICKTYAJIbHO 3BYYHUT OMHMCAHHUE MCCIICAOBAHUS B HAYYHBIX
CTaThsIX, @ HE B TOM, HACKOJIBKO OHO BaYKHO JJIS TIOJIYYEHHUS XOPOIINX PE3yJIbTaTOB.

VBBI, M€Ky AO3BOJICHHBIMM HCCIICIOBAHUSIMU U MCCIECIOBAHUAMM, KOTOPBIE IPUBOAAT K
HOSBJICHUIO XOPOUIMX SA3bIKOB, HET MOYTH HU4Yero odmiero. BossMéM, k mpuMepy, TUIIbI JaHHBIX,
KOTOpBIE, KaXXETCsl, IPEBPATUIINCh B HEMCUEPHAEMbII MUCTOYHMK TEM MAJIs HAyudHBbIX cTaTeil. A
Belb CTATUYECKUH KOHTPOJIb THUIIOB HCKJIIOYAET CYLIECTBOBAHME HMCTUHHBIX MAakKpocoB, 0e3
KOTOPBIX, 10 MOEMY MHEHHIO, HU OJTHUM SI3bIKOM HE CTOMT I10JIb30BAThCS.

SI3pIKHM BCE pexe pa3padaTbIBalOTCS B "HCCIEAOBATENBCKUX " TEAX, U BCE Yalle Kak MPOEKTHI C
OTKPBITBIM UCXOAHBIM KOJOM. Jleno, Bnpouem, He B 3TOM. TeHIeHILMsA, CKOpee, COCTOUT B TOM,
YTO SI3BIKA TENepb MPUIYMbIBAIOT HE aBTOPHl KOMIWISITOPOB, a MPUKJIAJHbIE MPOTrPAMMHUCTHI,
KOTOPBIM H HpI/I,Z[éTC}I C HHUMHU paGOTaTb. Mamue KaXXCTCA, 3TO Xopoulagd TCHACHIHA, U 4
paccUMTHIBAIO, YTO OHA COXPAHUTCA.

A3bIK GYyAyLIEr0 CeroaHs

PazButne ¢Qusukum B TeueHHe CIEAYIOUIMX CTa JIET IpeAcKa3aTb  HEBO3MOXKHO.
[IporpammMmupoBaHue - COBCeM Apyroe neno. J[ymaro, NpHUHLOMIIE, CEHYac BIIOJIHE BO3MOXKHO
N300pecTH SA3bIK, KOTOPBII OyeT MpuUBIEKaTeNeH JUIs 10JIb30BaTeIe yepes3 CTo JIeT.

BoT oauH U3 croco6oB: MpocTo BO3bMEM M MONPOOYEM HalUcaTh TaKylo MPOrpammy, KOTOPYIO
XO0TeJoCh Obl MMETh BO3MOXKHOCTh HamucaTh. He HY>XKHO 3a00TUTBCA O TOM, CYILECTBYET JIU
KOMITMJISITOP, 4YTOOBI TepeBecTH €€ B MAUIMHHBIM KOJA, WM '"Kene3o", Ha KOTOpPOM OHa
3apabortaer. Korga nuiere, paccunThiBaiiTe Ha HEOTpaHUYCHHBIE pecypchl. UTOOBI BOOOPa3UTh
HEOTpaHUUYEHHBIE PECYPCHI, HE HY)KHO JKAATh CTO JIET. DTO MOXKHO CIeNaTh MPsIMO celdac.

Kakyto mporpammy xotenock 0bl mucatb? HeBakHo, MuIIb ObI IPOrpaMMUpOBaHUE TPeOOBAIIO
MeHbIe Tpyaa. EcTe ogHO "HO": ecnu ObI Balie MpecTaBieHue O IPOrPaMMHUPOBAHUH HE OBLIO
UCKQ)XEHO SI3bIKAMU, K KOTOPBIM BBl IPUBBIKJIM Ceiidac, 4To YroaHo TpeOoBajio Obl MEHbIIE
TpyZaa. [IpuBbIUKH MOTYT OBITH HACTOJIBKO HABA3UMBBIMU, UTO MEPECHIIUTh UX MOXKHO C BEJIMKUM
TpyZAOM. MOXXET moKa3aTbcs, YTO TaKUM JICHUBBIM CYILECTBAM KaK MbI I0JDKHO OBITH OUEBUIHO,
KaK BBIpa)kaTh CBOM MBICIIM B MPOrpaMMax C HaMMEHbLIMMH ycuiusamu. Ha camom xe nene,
SI3bIK, HA KOTOPOM MBI JIyMaeM, TaK OTPAHWYMBAET HAILIM IPEJICTABICHUS O BO3MOXKHOM, YTO
0oJiee mpocThie COCOOBI POPMYIIMPOBKH MPOTPAMM YAUBAT HAC.

[IpuOGnu3uTENbHO OIEHUTh CIOXHOCTh HANHCAHUS TMPOTPaMMBl MOXHO 1O e€ JUIMHe.
Pasymeercs, H3MepsATh [UIMHY MPOrPaMMbI HaJI0 HE B CHMBOJIaX, a B OTIEIbHBIX CHHTAKCHUECKHUX
dJIEMEeHTaX - (PaKTHUECKH, HAC UHTEPECYET pa3Mep JepeBa rpaMmmaTudeckoro pasoopa. Hamucarsb
KOPOTKYIO TIPOrpaMMy HE BCErJia MpOIIe, HO JIYYIIe YK HEIUThCS B CHYIO MHUILICHb KPATKOCTH,
YeM B pPacIlIbIBYaTyI0 MUIIEHb MEHBUIETO TpyJa. JTO 3HAYUT, YTO IPU pa3paboTKe s3bIKa HA/O
JICWCTBOBATh TaK: MOCMOTPUM Ha MPOTPaMMy M CIIPOCHUM ce0si, CYIIECTBYET JIM CIOCO0 3amnucarhb
e€ emé Oonee KpaTko.



KoMy HyKeH A3bIK OyAyLIero

Ha nmoBepky  oOka3plBaeTcsi, 4TO HalmMcaThb  IPOrpaMMy Ha  BOOOpakaeMOM  s3BIKE
Oyaymiero ynaércs, TOJBKO KOTJla  MCIOJIB3YIOTCS JIUIIb ~ 0a30Bble  BO3MOXKHOCTH SI3bIKA.
Hanwucars nporenypy COpTHPOBKH MOXKHO M ceituac. Ho Henb3s mpeaBuieTh, Kakue OMOIMoTeKH
noHano0sTca yepe3 cro jer. Ckopee BCEro, MHOTME U3 HUX OyIOyT CIYKUTh IJI PELICHUS
npoOieM, KOTOpBIX ceifuac mompocty Her. Ecnu nmpoekt SETI@home 3aBepumTes ycnemso,
HaM  moTpeOyroTcs  OMONMMOTeKM  JuIsi  CBA3M € HMHOIUIAHETAHaMH.  Brpouewm,

BO3MOYKHO, HHOIJIAHETSHE YK€ JJOCTATOYHO Pa3BUTHI, YTOOBI MOJEPKUBATh CBA3b B (hopMmaTte
XML.

C npyro¥t CTOpOHBI, 51 JyMar0, OCHOBY sI3bIKa OYAYIIEro MOXKHO OBIJIO OBl MPUIYMaTh U CETOTHS.
B cymHOCTH, KO€-KTO MOXKET CKa3aTh, YTO OH, MO OOJBIIEH YacTH, yke npuaymas B 1958 rony.

Ecnu Ob1 MBI ONTY4HIIN S3BIK IPOTPAMMUPOBAHUS OYIYIIETO, CTANU Obl Mbl HCIIOIB30BAaTh €ro?
UToOBl MOMBITATHCS OTBETUTH HA 3TOT BOIMPOC, OTJISHEMCS Haszad. 3axoTel Obl KTO-HHOYIb
IIPOrpaMMHUpPOBaTh HA COBPEMEHHBIX S3bIKaX COPOK JIET Ha3ana?

C OonmHOW CTOPOHBI, OTBET OTpULATENbHBIM. CerogHsAIIHUE S3bIKK  MOJAPAa3yMEBAIOT
UHPPACTPYKTYpPY, KoTopoi He Obuto B 1960 roxy. Hampumep, si3bIKH, B KOTOPBIX OTCTYIBI B
TEKCTE HWMEIOT 3HauyeHWe (K WX 4YHCIy OTHOCUTCS Python), crmokHO wuCMONB30BaTh C
TepMHHANIaMU Ha 0a3e medaTtarommx ycrpoictB. OIHAKO eciu He oOpamiath BHUMAaHHS Ha
mpoOJeMbI TaKOTO poaa (TIPEANoI0KUM, YTO TIPOrPaMMbl IPOCTO MUIIYTCs Ha Oymare), BOIIpoc
ocTaércsi: 3aX0TeNd Obl MPOTPAMMUCTBI IIECTUACCATHIX HCIONIB30BATh S3BIKHA, KOTOPHIE MBI
HCIIOJIb3yeM ceryac?

Hymato, na. CaMbIM OTrpaHHYEHHBIM W3 HHX, HaBEpHOE, Memaay Obl BHEBIIMECS B MO3T
0COOEHHOCTH paHHUX SI3BIKOB (pa3Be MOXHO MAaHUIYJIHPOBATh JaHHBIMU 0e3 omepauuil c
yKazareJsiMH? Kak OpraHM30BaTh BETBJIECHHE, Korja HeT goto?) OmHaKo y CaMbIX YMHBIX
IPOTPAaMMHUCTOB T€X BPEMEH HE BOZHHUKJIO ObI MPOOIIEM ¢ OOJBIIMHCTBOM COBPEMEHHBIX S3bIKOB,
JIOBE/TUCH UM CTOJIKHYTHCS C HUMH.

Ceiiuac u3 si3pIKa OyyIero, Mo KpaitHei mepe, BN Obl OTIMYHBIN TIceBAOKOA. Ho momomén
OBbI OH JJISl HAIMCAHUS HACTOAIIETO MporpaMMHOro obecrieueHus? [10CKOIbKY SI3BIK OymyIero
JOJKEH TPAHCIUPOBATHCS B OBICTPBIA KOJ JJIsi HEKOTOPBIX BUJIOB MPIJIOKEHUH, OH, BEPOSTHO,
CMOXeT paboTaTh nocTaTo4HO 3P deKTHBHO HAa coBpeMeHHOM "kenese". Ham mpuaércst 6omnpie
3a00TUThCST 00 ONMTHMHU3ALNU, Y€M MPOTPAMMUCTAM Yepe3 CTO JIET, HO MBI BCE PaBHO MOKEM
OCTaTbhCs B BHIUTPHIIIIE.

Takum 00pa3oMm, y HAc eCThb ABE HWJACU, W €CIH CIIOXKUTh WX, OOHApYyXarcs HHTEPECHBIC
BO3MOXHOCTH. BO-TIEpBBIX, SI3BIK MPOTpaMMHUPOBAHHS OYAYIIEro, B MPUHIUIE, MOXET OBbITh
nU300peTéH ceroiHs. Bo-BTOpPBIX, TaKOW SI3BIK MOXET TOTUTHCS JJIS MPOTPAMMHUPOBAHUS U B
Hame Bpems. CIIOKHO yZepKaTbCcs W HE MOJyMaTh: TaK MmoueMy Obl He ONpPOOOBaTh HANUCATD
SI3BIK OYYIIETo MPpsMO cervac?

[Ipu pa3paboTke S3bIKOB MPOrPAMMHPOBAHHUS CTOMT MOMHHUTH 0 OynymieM. Korjga ydat BoguTh
aBTOMOOMIIb, OJTUH U3 IPUHLIUIIOB TAKOW: CMOTPETh HA/lO BIEPEN, a HE Ha JOPOTY MO KOJIECAMH.
Jlaxxe ecnu Bc€, 4TO Bac BOJHYET, pAaCIOJIOKEHO He jnanee TpEx MeTpoB. C  sA3bIKaMu
IPOrpaMMHUPOBAHUS CIIEI0BANIO OBl IPUAEPKUBATHCS TOTO K€ PaBUIIa.


http://www-formal.stanford.edu/jmc/history/lisp/lisp.html

	Языки программирования через сто лет
	Кто изобретет язык программирования будущего
	Язык будущего сегодня
	Кому нужен язык будущего


