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NpeaucnoBue

HecmoTps Ha 3HauMTeNnbHBIE YCHIINS, HAIlPaBJIeHHbIE HA CTAHOBJIEHHE MPOQUIIBHO-
ro o0pa3oBaHMs, U3MEHEHHs B POCCUHCKOMN LIKOME elle JajleKu oT oxunaHuid. On-
Ha U3 MPUYMH CBsA3aHA C HEAOCTATOUHOCTBIO YUeOHO-METOANYECKOTro obecneyeH s
o0y4eHus1 Ha poQUIbHOM YPOBHE BO MHOTMX 00pa3oBaTesIbHBIX 001acTsIX, K KO-
TOPBIM OTHOCSITCA Taloke MHQOpMaTHKa U HHPOPMALIMOHHbBIE TEXHOJIOTHH.

JlaHHbId UK nocoOuii nmpu3BaH XOTs Obl OTYACTH CHU3UThH OCTPOTY 3TOM mpooiie-
MBI ¥ JIMKBUJIMPOBATH MPOo0OesT B y4eOHO TuTepaType, mpeaHasHaueHHON it 00y-
YEeHUs CTAPIICKJIACCHUKOB MO MPOQUIISIM, BKIIOYAIOUIUM Kypc HWH()OPMATUKH U
WHGOPMAIMOHHO-KOMMYHHUKALIMOHHBIX TEXHOJIOTHM NMPO(UILHOrO ypoBHS: (U3M-
KO-MaTeMaTH4eCKOM, HH()OPMAIIMOHHO-TEXHOJIOTUYECKOM U JIp.

Mbl mpensiaraeM MOIyJbHBINM BapUAaHT Kak caMoro Kypca MH(OpMaTUKW U UHGOP-
MalMOHHO-KOMMYHHKALIMOHHBIX TEXHOJIOTHii, TaK M €ro y4eOHOro obecreyeHus.
3HaunTebHBINA 00beM Beero npoduinbHoro kypea (280 yacoB), pa3HOPOAHOCTD €ro
coziep)KaTesIbHBIX KOMIOHEHT (KaK C TOYKH 3PEHHUs] COOTHOLICHHS TEOPETUYECKHX
M TMPaKTHYECKUX BOIMPOCOB, TaK M CIOKHOCTH M TPYAOEMKOCTH HESTeIbHOCTH
ydauuxcs), ObICTpoe M HEOTHOPOIAHOE UX Pa3BUTHE AMKTYIOT MMEHHO MOIYJIbHOE
NOCTPOCHUE IAHHOTO Kypca, MO3BOJISIIOIIee BhIOUPATh, UCTIONB30BaTh M pa3BUBaTh
MOy y4eOHOro MocoOus He3aBUCHUMO JIpyT OT Apyra. Kpome Toro, MoaynbHas
CTPYKTypa Kypca obecrneynBaeT OONbLIYI0 M'MOKOCTh U 3((EKTUBHOCTD B JIOCTH-
JKEHHH Ka4yecTBa 0Oy4YeHHsl, MOCKOIbKY OHO rapaHTHPYyeTcsi KayeCTBOM OCBOCHHS
Ka)KI0T0 MOAYJISl B OTACIBHOCTH.

CornacHO aBTOpcKOW y4eOHOW MporpaMMe NaHHBIM NpOQHIBEHBIA YUeOHBIH Kypc
COCTOUT u3 caeayrowux 10 Moayneii:

Hudopmanms n naopMaimoHHbIE MPOLIECCHI.
CouuanbHas uHhOpMaTHKA.

CpenctBa nHpOpMaTH3aLIMH.
TenekoMMyHHKaLIMOHHBIE TEXHOJIOTHH.

MeTOI[LI nporpaMMupOBaHUA.

AN L A W N~

KOMHB}OTepHLIe BBIYHCJICHUA.
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7. TexHonoruu 00GpabOTKH TEKCTOBOW HHPOPMALIH.
8. TexHonoruum o6paboTku rpaduyueckoit U MyJIbTUMETUIHHON HHPOPMAIIHH.
9. TexHonoruu Movcka v XpaHeHusi THPOPMAaLIUH.

10. TexHoNOrnM aBTOMaTU3aLMH YIIPABICHMUS.

Hacrosiee nocobue oxBatbiBaeT 5-i ¥ 6-if MOAYJIM Kypca U SBJISIETCS MPOIOJDKe-
HueMm nocobuit "MHpopmauns n uHdpopmanmoHusie npoueccsl. CouuaibHas MH-
¢dopmaruka", "CpenctBa uHpopmaruzauuu. TereKOMMYHHKALMOHHBIE TEXHOJO-
run" Tex >ke aBTOPOB.

[Tocobus conepkaT yueOHbIM MaTepuaa U pa3IM4yHOrO Poja 3aJaHUsl U BOIPOCHL:
TEKCTBI JJISl UTEHUSI U U3Y4eHUsI, KOHTPOJIbHbIE BOMPOCHI, TEMbI pedepaToB, BOMPO-
Cbl U1 0OyMBIBaHUS M OOCYXKIEHUS, 3aJaHUs U YIPAKHEHUs], a TAKXKe OMUCAaHUe
nabopaTopHbIX paboT. DTO MO3BOJSET OPraHM30BaTh 3aHATUS Pa3IMYHOTO THUNA U
Pea30BbIBATH Pa3IMYHbIE METObI O0YUYEHHS OT JIGKLMI U CEMUHAPCKUX 3aHATHH
10 Y4eOHBIX POEKTOB.

Jns Toro 4roObl 06J€r1uTh OPUEHTALMIO B MOCOOMK M MPHUAATh €My CTPYKTYPY,
MbI UCTIOJIb3YEM ClIeAYyoLe 0003HAYECHUS:

a — YueOHbIl MaTepHaJ;

a — KoHTpoJbHBIE BONIPOCHI;

a @ — Tembl aasa pedepaToB U JOKJIAAOB;
3

a .ﬁ] — Bonpocsl 1151 00cy:KaeHust;

m) @ — 3a1a49¥ ¥ yIPAKHEHHS;

a @ — JlaGopaTopHble padoThI.
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5.1. UcTtopus pa3Butus
A3bIKOB NporpamMmmMupoBaHus
U napagurMbl NporpaMmMmupoBaHUs

Y4yebOHbIN MaTepuan

OCHOBOIOJIOYKHUKOM MPOrPaMMHPOBAaHHs MOXKHO CUMTaTh aHTJIMHCKOrO MareMa-
tuka Yapnza ba06umxa (1791—1871 rr.). B 20-x romax XIX Beka emy mpuiiia
UACA CO3aTh TaKyr0 MEXaHWUYECKYIO MalluHYy JIA Bb[‘-lP[C.HeHPIﬁ, YTO NOpAAOK €€
JEeUCTBUN MOKHO OBLIIO MpeIBApUTENIbHO 3aMMChIBATh W BIOCIECICTBUH BBIMOIHSTh
9TH IEMCTBHS HAa MallMHEe aBTOMAaTHUeCKH. DTO Oblia ues, MOJOKUBINAs HAYasao
nporpamMMmupoBanuto. Y. B300OHIK MOCBATII pean3aliii 3TOW WU BCIO JKU3Hb.
OH He noOwiics ycnexa v MPU3HAHKWS COBPEMEHHUKOB TPH JKHU3HHU, HO OKa3all Or-
POMHOE BITUSIHHE Ha COBPEMEHHOE pa3BUTHE HH(POPMATHKH.

XoT4 ucnosb3oBaHHbIA b306mmKkeM crnocod 3anucu nporpaMmsl Ha nepgokaprax,
MPUIOYMaHHBIA 7151 YIpaBieHUs TKaLKUMHU CTaHKaMu (paHIy3cKUM u3o0perare-
nem JKozedom Mapu JKakkapom, He UMeeT HUYEro 00LIero ¢ COBPEeMEHHbIMM TeX-
HOJIOTHSIMU XpaHEeHHs U BBITTOJIHEHHUS MTPOrpaMM KOMITBIOTEpPaMH, MPUHLIMIT OCTaJl-
Csl TEM XKe.

Psanom ¢ Y. ba66umkeM y MCTOKOB TporpamMmupoBaHus ctosia Ana Jlamneiic,
o4k aHrnuiickoro nosta Yapmnsa ['opaona baiipona. OHa oka3anachk OQHUM M3 He-
MHOTHX cOBpeMeHHUKOB Yapmn3a ba60umKka, KTO CyMes Mo JOCTOWHCTBY OLIEHUTh
uaero "ananurrdeckoil MamuvHbel". OHa craia OaKaniiei MOMOLIHULEN U CHOI-
BrkHUIIeH B300umKka, pazpaboTana HEKOTOpPhIE MPUEMbI yIPaBICHUS MOCIIeA0Ba-
TEJbHOCTBIO BBIYKMCIICHUM, KOTOPbhIC HCIOJIB3YIOTCS B MPOrPaMMHPOBAHUM U TIO
ceil ieHp, onucana OAHY W3 BaKHEUIINX KOHCTPYKUWH MpPaKTHYECKH JIIOOOro co-
BPEMEHHOTO S3bIKa IPOTpaMMHUPOBaHNS — UK. Ay JlaBnelc mo mpaBy cuuTaroT
MEPBBIM B MUPE MPOTrPAMMHUCTOM.

HanpHeiliero nporpecca B MporpaMMUpOBaHUM NIPULIIOCH XkaTh nmouty 100 jer,
Y CBsi3aH OH OblI ¢ mosiB/ieHHeM B cepeanHe 1940-X TOOB 3IIEKTPOMEXaHUYECKUX
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U BJICKTPOHHBIX BBIYUCIWUTEIIBHBIX MAallUH — pOI[PITeJ'leﬁ COBPEMECHHBLIX KOMIIbIO-
TEpOB.

s mporpaMMUpoBaHMsl STUX MAlWH MCIOJIb30BAIMCh MALUMHHBIE KOAbI — UG-
pOBBIe KOMOWHAIMH, "TIOHATHBIE" TOJMBKO NaHHOW MamuHe. Takoe mporpammupo-
BaHHEe ObUIO YpEe3BBIYAWHO TPYJAOEMKHM U CJIOXKHBIM JEJIOM, JOCTYMHBIM JIMIIb
HeOOJIBIIOMY KPYTY CMELMaIUCTOB.

[lepBbIM 11aroM B pa3BUTUN COBPEMEHHBIX SI3BIKOB MPOTPAMMHUPOBAHUS CTAIIO CO3-
JnaHue B koHUe 1940-x rogos Jl>xoHom Moyunu, cotpyaHukoM [leHcunpBaHCKOro
yHupepcuteta (CIIA), cucTeMbl KOAUPOBAHUS MALUIMHHBIX KOMaH]l 3TUX KOMIIbIO-
TEPOB C TMOMOIIBIO CHEHHATIBHBIX CUMBOJIOB. J[OoCTIDKEHHEM co3JaTeNieid sI3bIKOB
MpOrpaMMHUPOBAaHKs ObLIO TO, YTO OHU CYMEJIM 3aCTaBMTh CaM KOMIIbIOTEp pabo-
TaTh MEPEeBOJYMKOM C 3THX S3bIKOB Ha MAIIMHHBIA KoJ. OmnuchiBaeMasi CUCTeMa,
koTopyto Hazanu "Short Code", Opuia 1o cyIliecTBy OAHUM U3 MEPBLIX TPUMUTHUB-
HBIX WHTeprpeTaTopoB. OHA UCTOIB30BANIa TPUMUTUBHBIN SI3bIK MPOTPAMMUPOBA-
HUS BBICOKOTO YpOBHs. Ha HEM mporpaMMUCT 3amuchiBall peliaeMylo 3aady B BU-
Je MaTeMaTU4eCKuX (OopMyJi, a 3aTeM caM, MCIOJIb3Ys CIELHaIbHYIO TaOJIuILy,
MIEPEeBOAMIT CUMBOJI 32 CHMBOJIOM, NMpeoOpa3oBbiBas 3TH (OPMYJIbI B IBYXJIUTEp-
Hble KOJbl. B panmpHeiiimem crienuaibHas MporpaMma KOMIbIOTEpa MpeBpaliaia
9TH KOJbI B IBOMYHBIM MallUHHBIA KOI.

Cucrema KoAMpOBaHUs, MpeyiokeHHass Moy'iu, yBJeKi1a OqHy U3 COTPYIHHL ero
rpynnsl — ['peiic Mroppeld Xormmnep, KoTopas cTaja TPeTbUM B MHUpe Mporpam-
MHCTOM.

B 1951 r. Xonmep co3nana nepeblii B MUpe koMmuiaTop. FMiMeHHo oHa BBena cam
3TOT TepMuH. KoMmunsarop Xomnmnep ocylecTBIsI PyHKLIHIO 00beIMHEHUS] KOMaH/T
U B XOJI€ TPAHCJISILIUM TIPOU3BOIMII OPTaHU3AIMIO MOANPOTpaMM, BhIIENIEHNE TaMsi-
TU KOMITbIOTEpa, IpeoOpa3oBaHUe KOMaH]| BRICOKOTO YPOBHS (B TO BpeMs MCeBO-
KOJIOB) B MalMHHbIe koMaH k1. "[lognporpaMmMel HaxonsaTes B Gubmuoreke (KOM-
MbIOTEpa), a KOrAa Bbl MOJOUpacTe Marepral U3 OUOJHUOTEKM — 3TO Ha3bIBaeTCs
KOMITUJIILIMEH", — Tak OHa OO'BSCHSIIA MPOUCXOXKICHUE BBEICHHOTO €10 TEPMHUHA.

B 1954 r. rpymma non pykosoxactsom ['. Xormmep pazpabortana crcteMy, BKITFO-
YAOLLYIO SI3bIK MPOrPaMMHUPOBAHUS U KOMIMJISITOP, KOTOpas B JajbHeWLIeM MoJy-
yuna HazBaHue MATH-MATIC. Ilocne yaauHoro 3aBeplieHus paboT Mo co3ja-
Huto MATH-MATIC I'. Xonnep u ee rpymnma NpyUHSUIMCH 3a pa3paOdOTKy HOBOTO
3bIKa ¥ KOMIIWIATOPA, KOTOPBIA MO3BOJIUI Obl MOIB30BATENSM MTPOrPaMMHUPOBATh
Ha s3bIKe, OJIM3KOM K OOBIYHOMY aHriuiickoMmy. B 1958 r. mosBuiics komnunsTop
FLOW-MATIC. FLOW-MATIC Obpu1 mepBbIM s3bIKOM JJIs 3a1ad 00paboTKu
KOMMEPUECKHX JIaHHbIX. Pa0OTBI B 3TOM HarpaBJieHMH NIPUBEITH K CO3J]aHHUIO S3bIKa
KOBOJI (COBOL — Common Business Oriented Language). OnHuM U3 OCHOB-
HBIX KOHCYJIBTAHTOB IPH €ro co3aaHuu Obiia ['petic Mroppeit Xomnmep.
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[Tpu pabote Ha kommbioTepe "Mapk-1" . Xomnmnep u ee rpynne NpuiiIoCh CTaTh
MePBONPOXOALAMH NporpaMMHUpoBaHus. OHM MEpBBIMUA NPUAYMAaJH MOAPOTpam-
Mbl. Ceiiyac 1000H MPOrpaMMHUCT HE 3aAyMbIBasICh UCIOJb3YET MOANPOrpaMMBl B
060M s3bike nporpamMmmupoBaHud. Emie onHO GyHIaMeHTalbHOE TOHATHE TEXHU-
KM MpOrpaMMHUpOBaHWsl 3TOW rpymmbl — "ornaaka". OgHaXAbl KapKUM JETHUM
aHeM 1945 r. HeoXKMIaHHO MPOM3OLILIa OCTaHOBKA komnbioTepa "Mapk-1". OGHapy-
JKUJIach HEWCNPABHOCTb OJJHOTO pejie, KOHTAKThl KOTOPOro ObLIM 3a0JOKHMpPOBaHbI
MOTBUIBKOM, 3aJIeTEBLIMM B TOMELIEHHE BbIUYMCIUTENBHOTO LeHTpa. I'. Xonmep
BcrioMuHana: "Koraa k Ham 3amen oduuep, 4ToObl y3HaTh, YeM Mbl 3aHHMaeMcsl,
MBI OTBETWJIH, YTO ynajseM M3 KoMmIbioTepa HacekoMbiX (debuging)". C Tex mop
TepmuH "debuging" (oTnagka) UCMONB3YETCS B TEXHUYECKUX MpOLeccax TeCTHPO-
BaHUS HEMCIIPABHOCTEH B KOMITBIOTEPE, a TAK)KE B CUCTEMaX MPOrpaMMHUpPOBaHUSL.

Cepenuna 50-x rogoB XX Beka XapaKTepU3yeTcsl CTPEMUTEbHbIM NPOrpeccom B
obnacti nporpamMmmupoBanus. [IporpaMmupoBaHre B MAlIMHHBIX KOMaHJaX CTaJlo
BBITECHATBHCS MPOrPaMMHUPOBAHUEM Ha S3bIKAX, BBICTYMABIIMX B POJIM MOCPEIHHUKA
MEXIy MallliHaMK W nporpammuctamu. [lepBbIM 1 onHUM U3 Haubosee pacrpo-
ctpaneHHbix ctan ®oprpan (FORTRAN, or FORmula TRANSslator — mepe-
BOIYMK opmyll), pazpaboTaHHBI Tpynmnoii mporpamMmuctoB ¢upmel IBM B
1954 1. DTOT S3BIK MOIYYHIT OOJBIIIOE PACTIPOCTPAHEHHUE, CTAJl OCHOBHBIM SI3BIKOM
JUTS. HAyYHBIX M TEXHUYECKHX PacyeTOB, HECKOJIBKO pa3 YCOBEpUIEHCTBOBAJICA M
LIMPOKO MCTOJIb3YeTCs A0 CHUX MOop.

B koHue 50-x rogoB miogoM MeXIyHapOOHOIO COTpyIHMUYECTBa B 00jacTu mpo-
rpammupoBanus seuiics Anron-60 (ALGOL, ot ALGOrithmic Language — ainro-
puTMUYeCcKUi s3bIK, Bepcus 1960 r.). Anron npeaHasHaueH ISl 3alUCH ajrOPUT-
MOB, KOTOpBIE CTPOSATCS B BHIE MOCIEIOBATEILHOCTH MPOLELyp, MPUMEHSEMBIX
IVl pellieHHs MOCTaBleHHbIX 3anad. CreuuaucThl-NPAKTUKK BOCIPUHSUIA STOT
S3BIK JJAJIEKO HE OJTHO3HAYHO, HO, TEM HE MEHee, ero BIMsSHUE Ha pa3BUTHE JPYTHUX
SI3bIKOB M TEOPHIO MPOrpaMMHUPOBAHMS OKa3aJoCh BECbMa 3HAYUTENIbHBIM.

Pazeutne npgen Anrona o cTpykTypuszanuu pa3pabOTKH aJfOPUTMOB HAILIO HaW-
BbICLIEE OTpa)keHHUEe MpU co3gaHuu B Havyane 1970-x ronos s3bika [lackane miBeit-
napckuM yueHsiM Huknaycom Buptom. S3eik [lackane mepBoHauanbsHO pazpaba-
TBIBAJICS KaK yUeOHBIH, 1, TEHCTBUTEIIEHO, ceiiuac OH SIBJISETCS OJHUM W3 OCHOB-
HBIX S3BIKOB 00YYEeHHs MPOTrpaMMHMPOBAHUIO B LIKOJIaX M By3ax. OHAKoO KauecTBa
€ro B COBOKYITHOCTH OKAa3aJIUCh CTONb BBICOKH, YTO MM OXOTHO TOJIB3YIOTCS H
npohecCUOHANIBHBIE POrPAMMHUCTBHI.

B cepenune 1960-x rogoB coTpyAHUKH MaTteMaTudeckoro Qakyibrera JlaptMyT-
ckoro kosemka Tomac Kypu u Jlxon Kemenu cozmanu crneuuaan3upoBaHHbBIN
S3bIK MPOrpPaMMUPOBAHMS, KOTOPBIH COCTOSA U3 MPOCTBIX CIIOB AHTIMKCKOTO SI3bI-
ka. HoBblil s13bIk Ha3BajiM "yHHBEPCAIbHBIM CHMBOJMYECKHM KOIOM AJisl Hauu-
Hatomux" (Beginners All Purpose Symbolic Instruction Code, unmu, cokpalieHHo,
BASIC, a mo-pycckn — beticuk). ['omoM poxaeHrs HOBOTO S3bIKa MOYKHO CHHTATh
1964 r.
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Jonroe Bpems yHUBepcallbHBIN s3bIK beicuk (MMeErolni MHOMXECTBO BEpCHiA)
vMes OOJIbILYIO MOMYJISPHOCTh M IIUPOKOE PachpocTpaHeHHe CpeAr MoJIb3oBaTe-
neit OBM paznuunbix kateropuid Bo BceM Mmupe. B 3HauutenbHoOW Mepe 3TOMy
criocoOcTBOBaJIO TO, 4TO belicnk HavaaM WCMONB30BaTh KaK BCTPOEHHBIN SI3BIK
MEePCOHANIBHBIX KOMMBIOTEPOB, LIMPOKOE PACHpPOCTPaHEHHWE KOTOPbIX Hayanoch B
koHue 1970-x rogos.

Bonbuioit otneyarok Ha COBpeMEHHOE MPOrpaMMHUpPOBAHME HaJOXKHUI S3bIK CH
(nmepBast Bepcus — 1972 r.), ABNAIOMUINCS OYeHb TOIMYJISPHBIM B cpefie pa3padoT-
YUKOB CHUCTEM IMPOTrpaMMHOro obecrnedeHus (BKIoYas OnepalloOHHbIE CHCTEMBI).
Cu coueraer B cebe 4epThl Kak s3blka BBICOKOTO YPOBHS, TaK W MAalllMHHO-
OPUEHTUPOBAHHOTO SI3bIKA, OMyCKas MPOrpaMMHUCTa KO BCEM MAalUMHHBIM pecyp-
cam, 4ero He MO3BOJIAIOT Takue S3bIKM, Kak beiicuk u [lackans.

bonee cnenuanu3upoBaHHbIM si3bIKOM  siBiigeTcs s3blk JIOI'O (oT rpeueckoro

logos — cnoBo), co3naHHbI A OOydeHHs MPOrpaMMHUPOBAHHUIO IIKOJbHUKOB

npodeccopom maremaruku u neaaroruku Ceiimypom [leiineprom u3 Maccauycer-

CKOTO TEXHOJOrMuYecKoro MHcTutyTa. O0ydvasich nporpammupoBanuio Ha JIOI'O,

JETU 3aJal0T MPOCThIE KOMaHAbl M COCTABJIAIOT W3 HUX MPOrpaMMbl, KOTOpbIE
Al

YIpaBJISAIOT YCJIOBHON "depenamkoil" — oOBEeKTOM, OCTaBJSIOLEM MMpU TNepeMe-
LIEHUHU CJIe/l HAa SKpaHe MOHUTOpA.

Otrmetum s3bik LISP (LISt Processing — o0Opa0GoTka CIHUCKOB), TIOSBUBIIWHCS B
CHIA B xonue 1950-x rofioB, U elle OAWH CIeHAIM3UPOBaHHbIH 361Kk — [Iposor
(Prolog — PROgramming in LOGic), pazpaboTannsiii B 1970-e roabl, Kak s3bIKH
MpOrpaMMHUPOBAHMS IJ1 CO3/1aHUSl CUCTEM MCKYCCTBEHHOTO MHTEJIJIEKTa.

B nauane 1960-x rooB Bce CyLIECTBYIOIIME SI3bIKA MPOrPaMMHUPOBAHUS BBICOKOTO
YPOBHSI MOYKHO OBUTO TMepecurTarh MO MajibliaM, OJHAKO BIOCIEACTBHH WX YHUCIIO
JOCTUTIIO TpexX Thicsd. OHAKO B MPAKTUYECKOW NIEATEIbHOCTH HMCTIONIb3YEeTCsl He
Oosiee IBYX IECSTKOB U3 HUX.

Pa3paboTurkyu OpUEHTUPOBAIM SA3bIKKM Ha pa3HbIe KJIACChl 3a7a4, B TOW WM UHOM
Mepe MPUBS3BIBAIM UX K KOHKPETHBIM apXUTEKTypaM KOMIIbIOTEPOB, BOIUIOLIAIU
B HUX JIMYHbIE BKYChHI U UJEH.

B konnie 1960-x rofgoB ObLIM cieNaHbl MOTBITKY TIPEOI0NIETh 3TY "pazHOroaocuIry"
MyTeM CO3JaHUs YHUBEPCAIBHOTO SI3bIKa MporpaMmMmupoBaHus. [lepBeiM aeTuinem
sToro HampaeieHus cran PL/1 (Programm Language One), 1967 r. 3ateM Ha 3Ty
ponb mpereHnoBan Anron-68 (1968 r.). Ilpeamnonaranock, 4YTo MOJOOHBIE S3BIKK
OyAyT pa3BHBaTbCS M YCOBEPIICHCTBOBATHCS W BBITECHST BCe OCTasibHbIe. OMHAKO
HU OJTHA W3 3THX TMOMNBITOK HAa CErOAHSIIHUI JIeHb He yBeHYalach yCHeXoM (XOTs
PL/1 B yceueHHbBIX BEpCHUSIX MCIIOIB30BAIM MHOTHE MPOrpaMMUcTbl). CTpemiieHne
K YHUBEPCAJIBHOCTH S3bIKa MPHUBOJMIO K HEONMPABAAHHON CIIOKHOCTH KOHCTPYK-
Wi nporpamMmsbl, Hed((hEeKTUBHOCTH MOTYYaeMbIX UCTIOTHIEMbIX KOJIOB.
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BypHbIli pocT uKcia pa3IMYHBIX S3BIKOB MPOTrPaMMHUPOBAHHMsS B MEPHUO] C KOHILIA
1960-x u 1o Hauana 1980-X romoB conpoBOXKAAJICS, KAK 3TO HU CTPAHHO, KPU3UCOM
nporpaMMHoro obecriederrs. OCTpo He XBaTallo MPOTPaMM JUISl pelIeHHs CaMbIX
pa3HBIX 33734 ¥ MPOTPAMMHUCTOB ISl MX pa3pabOTKH, a HalMCaHHbBIE TPOTPaAMMBbI
4acTo CoJiepKaJii OMIMOKU U paboTalii HEYCTONYMBO. DTOT KPU3HMC OCO0O OCTPO
nepexxuBasio BoeHHoe BegoMmctBo CIIIA. B suBape 1975 r. Ilentaron pemmn Ha-
BECTH TMOPSJIOK B Xa0CE TPAHCIATOPOB U YUPEAUST KOMUTET, KOTOPOMY ObLJIO Mpe/I-
MUCcaHoO pa3paboTaTh OJIMH YHUBEPCAbHBIN s3bik. Ha KOHKYpCHOU OCHOBE KOMH-
TeT MpopadoTaj COTHU MPOEKTOB, U KOT/Ia CTaJNO SICHO, YTO HU OJWH U3 CYIIECT-
BYIOIIUX S3bIKOB HE MOXKET WX YAOBJIETBOPWUTH, TPWHSI [IBa TpPOEKTa s
OKOHYATeJIbHOro paccMoTpeHus. B mae 1979 r. Obut 0ObsiBIeH mobemuTens —
rpymnna ydeHsix Bo riase ¢ XKanom MxOua. [loGenuBnii s3pik okpectunun AJIA, B
yecTb Aabl JlaBneiic. f3pik AJIA — mpsimoii HacnegHuk si3bika [lackanb. OTOT
SI3BIK MPEJAHA3HAYEH AJIs CO3JaHUsl U JIJIMTENIbHOTO (MHOTOJIETHEr0) COMpPOBOXKIe-
HUs OOJIBIIMX MPOrPaMMHBIX CUCTEM, JOIMYyCKaeT BO3MOXKHOCTh MapasuieibHOM 00-
paboTKH, yIpaBlieHUs TIpolleccaMy B pealbHOM BPEMEHU M MHOIroe Jpyroe, 4ero
TPYJHO WIJIM HEBO3MOXKHO JOCTHYb CPEJCTBAMH 0OJiee MPOCTHIX SA3BIKOB.

Cnez[yeT OTMETUTb, YTO MHOI'MC A3bIKH, MCPBOHAYAJIBHO pa3pa60TaHHble JJIA
OONBIIMX W MaJIbIX BBIYMCIUTEIbHBIX MallliH, B JanbHEHIIEM ObLTH HpI/ICHOCOGHG-
HBbI K IEPCOHAJIBHBIM KOMITBROTEpPAM.

SI3BIKM MPOrpaMMHUPOBAHHUS COXPAHSIOT CBOE MpeJHa3HaueHUe AJs pellieHus 3a1a4
ornpenesieHHbIX TUNOB. BoiOop sA3bIka onpenensercs ynoocTBaMu A MIPOrpaMMHU-
CTOB, X MPEINOYTEHUSIMH B CUJTy OMNbITa U 00pa30BaHMs, & TAKXKe MPUTOIHOCTHIO
JUTs JaHHOTO KOMITbIOTEpa M JaHHOW 3adauu. A 3ajauu, peliaeMble C MOMOLIbIO
KOMIBIOTEpa, OBIBAIOT camble pa3HOOOpa3Hbie: BEIYMUCIUTENbHbBIE, JKOHOMHUYECKHE,
rpaduueckre, dSKCHEepTHbIE, CO3JaHHe CHUCTEMHOr0 MPOrpaMMHOTO oOecreveHUs
U T. A. Takast pa3HOTUITHOCTb peLlaeMbIX KOMIBbIOTEPOM 3a7ad U MPUBOIUT K MHO-
rooOpasuio S36IKOB MPOrPaMMHUPOBAHMS.

Haunyumiuii pe3ynbrat B mporpaMMHUpPOBAaHUM JOCTUTACTCsl IPH MHAMBU/IYaTbHOM
BBIOOpE SA3bIKA MPOrPaMMHUPOBAHMSI HA OCHOBE KJlacca 3a/1auk, YPOBHs M HHTEPECOB
nporpammucta. Hanpumep, Belicuk mmpoko ynorpebisercs npu oO0y4eHHH W Ha-
MHUCaHUM NPOCTeHIMX nporpamm; OopTpaH SIBISETCs KIACCHUECKUM S3bIKOM TPO-
rpaMMHpPOBaHUSl MIPU PEIICHUH MaTeMaTHYeCKUX M HMH)KEHepHbIX 3anad; Koboi
UCIIOJIb3YeTCsl KaK OCHOBHOM $3bIK JJIsi MacCOBOW 0OpaOOTKHM JaHHBIX B cdepax
ynpasyieHus 1 OuzHeca.

HecmoTps Ha MHOrooOpasue S3bIKOB MPOrpaMMHUPOBAHUS, KaXKIbIA U3 HUX MOXKHO
OTHECTH K O/IHOH W3 Bcero Tpex napaaurM. Ilapaouemoii B HayKOBEIEHUM Ha3bIBa-
eTcs HaOop TEOpHii, TMHOTe3, B3MIAJOB M IMOJXOAOB, OTHOCALIMXCS K OIHOMY
TEUeHHIO, B OCHOBE KOTOPBIX JIOKUT OOIIMI MpHHLMI. B mporpaMMupoBanun u3-
BECTHBI TPH TMAapaJWIrMbl: MpoLeAypHas, (yHKIMOHabHAs W Jiornyeckas. bosb-
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IIMHCTBO SA3BIKOB MPOTrPaMMHUPOBaHUS, JOMUHUPYIOLIMX MPH CO3aHUU CHUCTEMHO-
ro W MPUKIAJHOrO MporpaMMHoro obecrneueHus, Takux kak @Doptpan, beiicuk,
[Tackans, Ana, Cu, Moayna, @opT, OTHOCSTCS K IPOLEAYPHOU Mapagurme.

O,HHaKO O MEpE SBOJIFOLHHU A3BIKOB MPOTrpaMMHUPOBAHHA MTOJTYYHUIIM IIMPOKOE pac-
MPOCTpaHEHUC U APYTUE, NPUHLUIINAJIBHO UHBIC, MOAXO0Abl K CO3AaHUIO IMpOorpaMM.

Cywnocms npoyedypHo2o npozpammuposanusi (€ro Takoke Has3bIBAIOT OINEpaLHo-
HaJIbHBIM, KJIACCUUYECKHUM) COCTOMT B JI€TalbHOM OIMUCAHWM IIaroB, AeHCTBUH, KO-
TOpBIE IOJKEH BBITIOJIHUTH KOMIBIOTEP AJIsl TOTO, YTOOBI peliuTh 3aaayy. pyru-
MU CJIOBaMU, MPOLEypHOE MPOrpaMMHUPOBAHNE — 3TO 3aIMUCh AJITOPUTMA CPEACT-
BaMH s3blka mporpaMMupoBaHusi. [Ipu 3ToM okHMaaemble CBOWCTBA pesyJsibTaTa
OOBIYHO He yKa3biBatoTcs. OCHOBHbBIE MOHATHS SA3BIKOB 3TUX TPYI — ONepaTop u
nanHele. [Ipu npouenypHoM noaxone onepaTopbl 00bEAMHSIOTCS B MPOLIELYPHI.

BHyTpu npouenypHoit mapagMrMbel MOXHO BBIACIHUTh CHIPYKIMYPHOE HPOZPAMMU-
posanue, KOTOPOe He BBIXOAMT 3a paMKHU 3TOTO HAMpaBJIEHHs, OHO JIMIIb MCIIOJb-
3yeT MOJIe3Hble MPUEMbl MPOrpPaMMHUPOBaHUs (CTPYKTypHas 3aluch MpPOrpaMmbl,
OTKa3 OT onepaTopa Mepexoja, COCTaBHbIE OMepaTopbl WM OJIOKH), YTO AesaeT
NPOrpaMMHUCTCKYIO JAeATeNIbHOCTh OoJjiee MPOM3BOAMTENILHOW M 3alIMIIEHHOW OT
OUIMOOK M TyTaHWLIBI B TPOTpaMMax.

[TpuHUMNUaNBEHO MHBIE HAMpaBjeHMs! B MPOrPAMMHMPOBAHUM OTHOCSITCS K HEmpo-
LeIypHBIM napaaurmMaM. K HIM MOXXHO OTHECTH 00beKMHO-OpUeHMUpOSanHoe 1
oexnapamugroe npoepavmuposanue. Y3 136IKoB 00BEKTHOTO MPOrpaMMHPOBaHMS,
MMEIOLUX MOMYJIIPHOCTD, cienyeT Ha3zBaTb Cu++, cpensl Tuna Delphi u Visual
Basic.

MPOrPAMMUPOBAHNE
I |
| MpouenypHoe | HenpouenypHoe
| I
l I Oekna IaTI/IBHoe
OnepaumoHaribHoe CrpykTypHOE O6bekTHoe pl
L ]
Accembnepsbl,
dopTpaH, Mackanb, 8rffTOK, Nornyeckoe DyHKLMO-
Bericuk, Mogayna ,Elenq)’m HanbHoe
Cu Mponor Nucn

Puc. 5.1. Knaccudukauus s36IKOB NPOrpaMMHUPOBaHHS

[Ipu ncronp30BaHUM NEKIAPaTUBHOTO S3bIKa IPOTPAMMHUCT 3a7aeT UCXOAHbIE MH-
(hopMallMoOHHBIE CTPYKTYPHI, B3AUMOCBS3M MKy HUMH U TO, KAKUMH CBOWCTBAMH
JIOJOKEeH o0siafaTh pe3yibTar. [lpu atom nipoueaypy ero nonaydenus ("aaroputm")
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MporpaMMHCT He OMUChIBaeT. B Takoro pona si3pikax OTCYTCTBYET MOHATHE "Orle-
patop" ("komanpa"). [lexnapaTvBHbIE S3BIKM MOKHO TOJpa3/eiUTh Ha JBa ce-
MelicTBa: jorndyeckre (TMIMYHbIN npenctasuresib — [Iponor) u pyHKUMOHATBHbBIE
(JImem).

[To Bceit BUIMMOCTH, HETMTPOLleypHBIE S3bIKM UMEIOT Ootbioe Oymyliee.

O6uas knaccudukalus S36IKOB MPOrPaAMMHUPOBAHUSI B COOTBETCTBUM C Mapajur-
MaMH TporpaMMHUpOBaHMs MpUBeAeHa Ha puc. 5.1. M3yuas 3ToT Kypc, BblI Mo3Ha-
KOMHUTECh C HECKOJIbKMMM SI3bIKAMH IPOTPaMMHUPOBAHMS, OTHOCAIIMMUCA K pas-
HBIM [apajurmam.

KOHTpONnbHbIE BONPOCHI

1. Kak 3apoxnanoch nporpaMMUpOBaHUe B JOKOMITBIOTEPHYIO 310Xy ?

2. KakoB BKiag B TOSBICHHWE TEPBBIX S3BIKOB MPOrPaMMHUPOBAHHS BBICOKOTO
ypoBHs Jlx. Moyunu u I'. Xonmnep?

3. Oxapakrepusyiite Ha3HaueHue s3bikoB DopTpan, Anro, Cu, [1ackane.
4. B yem mpuuMHa HeyAa4 yHUBEpCcalbHbIX s3b1k0B PL/1 n Anron-68?

5. Kakwue A3bIKH MCTONB3YIOTCS TS pa3paboTKH CUCTeM MCKYCCTBEHHOTO WHTEIN-
JiexTa?

6. Kaxue s3bIKM OpMEHTHPOBaHbI Ha 3a1a41 O0Y4YeHHs MPOrpaMMHUPOBAHHIO?
7. YTo HazbIBaeTCs MapagurMoil mporpaMMHUpoBaHus?

8. TlpuBeaure npumepsl S3bIKOB MPOrpaMMHUPOBAHUS, OTHOCSAIIMXCS K pa3iMyHbIM
napajgurmam.

Tembl ansa pedepaTtoB U AOKNaA0B

TexHo0rny NporpaMMUpPOBaHUs NIEPBBIX KOMITBIOTEPOB.
Pa3BuTUe MALIMHHBIX A3BIKOB IPOrPaMMHUPOBAHMUSL.
SI3bIKM 7151 HAYYHBIX BBIYMCIICHUH.

S3bIKK 00pabOTKM CUMBOJIBHON UH(OPMALIHH.

wm A~ W N =

S3b1kKn pa3pa60TI<H CHUCTEM UCKYCCTBEHHOI'O MHTEJIJICKTA.
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6. SI3biku 471 HAYaTBHOTO O0OYUEHHS MPOrPaAMMHUPOBAHHIO.

7. S13pIkK OOBEKTHOrO MPOrpaMMHUPOBAHUSI.

9

Bonpocbl ana o6cyxaeHus

1. TloueMy KOSMYECTBO SI3BIKOB MPOrPaMMHUPOBAHUS TaK BEJTUKO?
2. MoeT 1 nporpaMMHpOBaHKE CTaTh HEHYKHBIM?

3. Ilouemy u3y4eHHe SI3bIKOB MPOrpaMMHUPOBAHUS BbI3bIBAET 3aTPyIHEHHUS?

3agaum U ynpaxHeHus
O

&

1. CocraBbTe CBOIHYIO CIIPaBOUHYIO TAaOJHILy S3bIKOB MporpaMMmupoBanus. OTpa-
3UTe B Hel Ha3BaHMe S3bIKa (UJIM €ro BepCHM), FO/l CO3/laHusl, Ha3HaYeHHe, na-
pangurmy, K KOTOpOH SI3bIK OTHOCHTCS.

y

JNNabopaTopHble padoThbl

Q
&
&
1. BbisicHMTe, KaKMe KHUTM UMEIOTcsl B OMONIMOTeKe Balero yueOHOro 3aBeleHHs
(1 Apyrux OOCTYNHbIX OMOIMOTEKax), MOCBSLICHHbIE SI3bIKAM M TEXHOJIOTHSIM
nporpamMmupoBanus. Kakue 31o s3pikn? CocTaBbTe CBOJHYIO TaOJIMIy-KaTalor.

2. BeimonHuTe nouck B MHTepHEeTE pecypcoB, MOCBALIEHHBIX S3bIKaM M TEXHOJIO-
rvsM nporpaMMmupoBanus. [locTapaiiTech OLEHUTH 3TH pecypchl Ha MpeaMET
JnoctynHocTH. CocTaBbTe KaTajior STUX PECYPCOB.

3. BbisicHWTe, KaKHe CUCTEMbl POTPAMMUPOBAHUS W HA KaKUX S3bIKAX JOCTYIHBI
B BallleM y4eOHOM 3aBEJICHUU.



5.2. A3bIkK NnporpaMmMmmupoBaHus
BbICOKOro ypoBHsi. MeTasi3biku

Anst onMcaHnsl CUHTaKCU4YeCKUX
KOHCTPYKLIUU fiI3blKa BbICOKOrO YPOBHS

Y4yebHbIN MaTepuan

S3bIkH mporpamMMupoBaHusi — 3TO (opMalibHbIe S3bIKH, CTEUUaIbHO CO37aH-
Hble U1 OOIIEHHS YeJIOBEKa C KOMIBIOTEPOM.

SA3bIKaMU 6bICOK020 YPOGHA HA3BIBAIOT S3BIKU MPOTPAMMHUPOBAHUS, YHUBEPCAJIb-
HbIE M0 OTHOLICHHIO K apXUTEKTYpe KOMITBIOTEPOB M UCHOJIb3YHolIue 0003Haue-
HUsI, OJIM3KUE K MPUHATHIM B MaTeMaTHKe U JPYTUX BHIAX JACITEILHOCTH UelioBe-
ka. Ha Takux s3pikax y/1o0HO MUcaTh MPUKJIAIHBIE IPOrPaMMBI, pelIarolIne Kakue-
TO Hay4HbIe, TEXHHUUECKHe, yIpaBieHueckue 3anadn. [IporpaMmpl Ha s3bIKax BbI-
COKOTO YPOBHS COJIepKaT cITy>KeOHbIe CIIOBA €CTeCTBEHHOTO (aHTIIUICKOTO) A3bIKa,
COCTOST U3 JIETKO YUTAEMbIX U TTOHUMAEMbIX KOMaH/I. TO OTJIMYAET TaKUE SI3bIKU
OT SI3BIKOB HU3K020 YPo6Hs (MAIIMHHO-OPUEHTUPOBAHHBIX).

Mawunno-opuenmuposanHwvle A3bIKW CONEPIKAT MPUMHUTHUBHBIE KOMaHbl, COOTBET-
CTBYIOIIIME OCOOCHHOCTSM JaHHON apXUTEKTYpbl KOMIbIOTEpa (B 3TOM M COCTOUT
UX MallluHHaA OpI/IeHTI/IpOBaHHOCTb), U K TOMY K€ 3arnurcCbiBa€Mbl€ MalllMHHBIMHU
KOJlaMH, OOBIYHO B IIEeCTHAAIATepUYHON (hopMe, THMA: TepeciaTh YUCIIO B S4e-
Ky; CUMTaTh YMCIIO U3 SUYEHKHU; YBEITUYUTh cofepxumoe sueliku Ha +1 u 1. . Ko-
MaH/Ia Ha MAalTMHHOM $3bIKe OOBIYHO OINMCHIBAET MPOCTEUINIT OOMEH COIePKUMO-
ro d4e€€K namMsaTu, JIEMEHTAPHbIC apnépmewmecrme M JIOTUYECKUE OICpaluu. Ko-
MaHJa COACPKUT KON M ajpeca s4ueeK, C COMCPKUMBIM KOTOPBIX BBITIOJTHAETCS
3aKOJIMPOBaHHOE JIEUCTBUE.

C MalMHHO-OPUEHTUPOBAHHBIMU 3bIKAMH TPYAHO paboTaTh, HO CO3JIAaHHBIEC C UX
MOMOIIbIO KBATU(UIIMPOBAHHBIM MPOrPAMMHCTOM MPOTrPaMMbl 3aHUMAIOT MEHbIIE
MecTa B mamsTH U paboTatoT ObicTpee. C MOMOLIBIO ATUX SA3BIKOB YA0OHee pa3pa-
0aTbIBaTh CHUCTEMHbIC YTWIIMTBI, aHTUBHPYCHBIE MPOrpamMMmbl, ApaiiBepsl (mpo-
rpamMMBbl 7151 YOpaBieHUs] YCTPOHCTBAMH KOMIIBIOTEPA), HEKOTOpbIE APYrve BUBI
nporpamm.
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S13bIKK MporpaMMHUpPOBaHKs BEICOKOTO YPOBHSI MMEIOT CileIytoline JOCTOWHCTBRA!

a0 aJ'I(baBI/IT A3bIKa 3HAYUTEIIPHO IIWPE MAUIWMHHOIO, YTO ACJIAa€T €ro ropasao 60-
Jie€ BBIPA3UTCIIbBHBIM U CYHICCTBCHHO MOBBIIACT HAIIAAHOCTD U MOHATHOCTH
TCKCTa,

O Habop omnepauuii, JOMYCTUMBIX IS WCMOJL30BAHUSA, HE 3aBUCHT OT Habopa
MAalIMHHBIX KOMaH]l, a BbIOMpaeTcs M3 cooOpakeHWil ynoOCTBa 3alucu ajro-
PUTMOB peLIeHHs 3a/1a4 ONPeeSIEHHOTO Kilacca;

O KOHCTPYKLMH KOMaHJ (0repaTopoB) OTPakatOT MPHBBIUYHbIE YETIOBEKY MPUEMBI
00pabOTKHM TaHHBIX M 3a7al0TCsl B yIOOHOM JJISl UTEHUS! U IOHUMAaHUS BUJE;

O wucnonb3yeTcs amnmnapaT HepeMEHHbIX U ASHCTBUSI C HUMU;
O nopnxep:kuBaeTcs MHUPOKHU HAOOP TUTIOB JaHHBIX.

SI3bIKM  MpOrpaMMHUpOBaHHS  BBICOKOTO  YPOBHS  SBJISIFOTCS  MAaLIWHHO-
HE3aBUCHMBIMH M TpeOYIOT HCIOJb30BAHUS  COOTBETCTBYIOIIUX POrpaMM-
MEePEBOAYMKOB (mpancissmopos) Ajst epeBoa MporpaMmbl Ha sI3bIK KOMITBIOTEPA,
Ha KOTOPOM OHa OyJIeT UCTIOJTHATHCA.

Kaxnplii s13bIk MporpaMMHpOBaHMs, PaBHO KaK M "€CTEeCTBEHHBIN" A3bIK (PyCCKMH,
AHIJIMHACKUI U T. 11.), UMeeT ajiaBuT, CIOBApHbII 3arac, CBOM I'paMMaTHKY U CHH-
TAKCUC, a TAK)KE CEMAaHTHUKY.

Angasum — ¢dUKCUpOBaHHBIN JUIS JTAHHOTO s3bIka HAOOP OCHOBHBIX CHMBOJIOB,
JIOMYCKAEMBbIX JJIsl COCTaBJIE€HUS TEKCTa MPOrpaMMbl Ha 3TOM A3bIKE.

Cunmaxcuc — cucTemMa TpaBuIl, ONPEeIISIOLIMX JA0IyCTUMbIe KOHCTPYKLWH SI3bI-
Ka NporpaMMHUpoBaHus U3 OykB andaBura.

Cemanmuka — cucteMa NpaBril OAHO3HAYHOTO TOJIKOBAHUS OT/ENBHBIX SI3BIKOBBIX
KOHCTPYKIIH, TO3BOJISIOLIMX BOCIIPOU3BECTH TTpoliecc 00pabOTKH JIaHHBIX.

Ilonsamue moapa3syMeBaeT HEKOTOPYIO CHHTAKCHUECKYIO KOHCTPYKIMIO M Ompesie-
JisieMble €10 CBOMCTBA MPOrpaMMHBIX 00BbEKTOB MIIH Tpoliecca 00pabOTKH JaHHBIX.

B3aumopeiicTBe CHHTaKCHYECKMX U CEMAaHTHYECKHX MPaBUII OTIPENETSAIOT T€ WIN
WHbIE MOHSATHS f3blKa, HANPUMEP OMNEepaTOpbl, MACHTHU(HUKATOPBI, MEpEeMEHHbIE,
(YHKUMU ¥ IpoLEeyPbl, MOAYJH U T. 1. B oTMuMe OT ecTecTBEHHBIX S3bIKOB, Mpa-
BHJIAa TPAMMATUKH W CEMAHTHUKH JUIS S3BIKOB NIPOrPaMMHPOBAHHSA, KaK U IS BCEX
(OpMaNTBHBIX S3BIKOB, JOJDKHBI OBITH SBHO, OJHO3HAYHO M YETKO CHOPMYIHPO-
BaHBI.

s cTpororo W TOYHOTO OMHMCaHWS CHUHTaKCHCa s3bIka MPOTPaMMHPOBAHUs, Kak
MPaBUJIO, UCIOJB3YIOT CHELMANIbHbIE Memasa3viky (SI3bIKUA AJIS OMUCAHUS APYrux
a3bIKOB). HambGonee pacnpocTpaHEeHHBIMHU METas3bIKaMU SIBISIOTCS Memaniuneeu-
cmuueckue gopmynvt boxyca — Haypa (a3pik BH®) v cunmarxcuuecxue ouaepam-
mel Bupma.
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S3pik BH® (Ha3piBaeMbIil TakKe A3bIKOM HOPMaJIbHBIX (DOpPM) MpECTaBIISeT CO-
0ol cnoco0 3armvcu KOHCTPYKIMH sI3bIKa MPOrpaMMUPOBAHUS C MOMOIIBIO (op-
MYJI, IOXOXKHMX Ha MaTemaruueckue. (i KaKIoro MoHATHS S3blKa CYLIECTBYET
eANHCTBeHHas MeTadopmyia (HopMmanbsHas ¢opma). OHa COCTOUT W3 JIEBOM M Tpa-
BO# HacTeil. B neBoif wactu yka3eiBaeTcs omnpezelnsieMoe MOHATHE, a B MPaBOM —
3aJaeTcsl MHOXKECTBO AOMYCTHUMBIX KOHCTPYKLHMH SI3bIKA, KOTOpbIe 00BEIUHSIOTCS
B 9TO MoHsATHe. B dopmyne Mcnonb3yroT crnenuaibHble METACUMBOJIBI B BUIIE Y-
JIOBBIX CKOOOK, KOTOpble 0003HA4aloT ompeesisieMoe MOHsATHE (B JIEBOM YacTH
(hopMyITbl) MK paHee ompenesieHHOe MOHsTHE (B ee mpaBoii yacTu). Jleas u mpa-
Bas yacTh (OPMYJIbl pa3felsioTcsl METaCUMBOJIOM "::=", MMEIOIMUM cMBbICHT "TO
onpeaeneHuro ects". 3Hak " |" cnexyer uMtaTh "win".

Hanpumep, metadopmyis

<nepemMeHHasa>: :=A|B

<BHpaxeHMe>: : =<1epeMeHHas> | <IepeMeHHasI>+<nepeMeHHa s> | <IepeMeHHasI>—
<mepemeHHa s>

O3Ha4YaroT, YTO <mnepemeHHas> 3TO OJHaA U3 6yKB,A.MﬂH B,a,<BupameHme>———IH06aﬂ
U3 CJICAYIOIUX JECATH 3allUCeii: A; B; A+A; A+B; B+A; B+B; A-A; A-B; B-A; B-B.

[IpaBas yacte mMeTadopMylsibl MOXKET COAEP)KaTh MPABUIIO MOCTPOCHHUS TOMYCTH-
MBbIX MOc/eqoBaTe/IbHOCTEN. JJomycKatoTca peKypCcUBHBIE ONpeIeSIeHUs] TEPMUHOB
Y TIOHSATHH, T. €. KOTJa B MpaBoii yacTh GOPMYJIbl yUacTBYeT MOHIATHE, ONpeelise-
Moe JieBoM uacThto. Hampumep, nycth He0OOXOAMMO BBECTHU TMOHSITHE <IBOMUHEDT
xom>, MOJI KOTOPBIM MOHUMAETCs JIto0as HerycTas TocienoBaTeabHocTh udp 0 u
1. Torma mpocToe W KOMIAKTHOE PEKYPCHUBHOE OIpelleJIeHUE C MOMOIIBI0 METa-
(hopMyJT BEITJISIIAT TaK:

<mBomMuHasg umbppa>::= 0 | 1

<OBOMUHEII KOII>::=<IBOMUHAas LMubpa>|<mBouuHas Lubpa><IBOUUHEII KOI>
,HaHHOG OMpeACJICHHUE TIO3BOJIACT ONPEACIINUTD, ABJIACTCA JIM HCKAd KOHCTPYKLHA
OHpeﬂeﬂﬂeMblM IMMOHATHUECM.

Tax, nns Hamero nmpumepa MeTadopMysIbl ABOUYHOTO kKoaa koHcTpykius 001101
SIBJISIETCS] ABOMYHBIM KOZIOM, MOCKOJIBKY, MOCJIeA0BAaTENbHO MPUMEHSS PEKYpCHIO,
MBI IME€EM CJIeyIOUIMe 5 1IaroB peKypCcHu:

1. 0 — nBonuHas uudpa, a 01101 — ABOWMYHBII KO/, TOCKOJBKY

1 — neouuHas uudpa, a 1101 — qBOUUHBIN KO/, TOCKOJIBKY

2

3. 1 — nBouuHas undpa, a 101 — IBOUYHBIN KO, TOCKOJIBKY
4. 1 — nBouuHas tudpa, a 01 — IBOUYHBIN KO, TOCKOJIbKY
5

. 0 — nBonunas uudpa, a 1 — Taroke NBOMUHAsA LMdpa, peKypcHus 3aBepLueHa.
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Ecnu xe B3aTh KoHCTpykumio 1021, To oHa He sBnsieTCs ABOWYHBIM KOJOM, TO-
CKOJIbKY:

1. 1 — ngBownuHas uudpa, a 021 — He TBOMYHBIN KO, TTOCKOIBKY
2. 0 — nBouuHas uudpa, a 21 — He ABOUUYHBIN KOJI, TOCKOJIbKY
3. 2 — He nBomvHas HUdpa.

IIIIH 3aJaHusd CUHTaAaKCUYCCKUX KOHCprKul/lf/i l'lpOld3BOJ1bHOﬁ JJIMHBI 4aCTO HUCITO0JIb-
3YIOT (bHprHLIe CKOOKHM KaK METaCUMBOJIBI. q)I/IprHLIe CKOOKH O3HA4YarT, 4YTO
KOHCTPYKLHUA MOXET IMOBTOPATHCA HYJb HWIH Oosee pas. B YaCTHOCTHU, TCPMHUH
<OBOMYHBEIT KOI> MOXHO ONPEACIIUTD IO-APYroMmy, a UMCHHO:!

<OBOMUHEDI KOII>::=<OBOMUHasa LUudpa>{<mBomuHas uudpa>}

W eme, a8 MONHOTBI MHOXKECTBA CUHTAKCUYECKMX KOHCTPYKLMM, HEOOXOAUMO
OMnpeaAcIuTb KOHCTPYKIHUIO <mycTo>!

<mycTo>: :=

B GonblmHCTBE yueOHBIX TOCOOMIA MO MPOrpaMMHUPOBaHUIO, TEXHUUECKHUX OMKMCa-
HHI S3BIKOB, METAQOPMYJIBI PACCMATPUBAEMOTO SI3bIKA MPEICTABIEHBI MMOTHOCTHIO.

CHHTaKcHYeCKHe JHATPAMMBI TO3BOJIIOT TpadUyeckd OTOOPa3UTh 3HAUYEHUS
MeTalepeMeHHbIX MeTas3bika. JuarpaMMa COCTOMT W3 OCHOBHBIX CUMBOJIOB WJIH
MOHSTHH A3BIKA.

Kamz[aﬂ Avarpamma MMECT BXOAAIIYIO U BBIXOJMAILYIHO CTPEJIKU, O3HaYarolHre Ha-
4aJlo U KOHEIL[ CUHTaKCUYECKOM KOHCTPYKLIHUH U OTpAXKAIOLIKUE IMMPOLECC €€ YTCHUSA
1 aHanuza. U3 KaX0ro 3JIEMEHTa BLIXOAWUT OAHA UKW HECKOJIbKO CTPEJIOK, YKa3hbl-
BarOUIMX Ha TE€ 3JIEMEHTbI, KOTOPbI€ MOIYyT CJI€AOBAThb HEMNOCPEACTBEHHO 3a JaH-
HBIM 3JICMCHTOM.

s cpaBHeHuUs ¢ MeTaOpMyJiaMu MPUBEIEM HECKOIBKO MPUMEPOB.

CuHTrakcuyeckas AuarpamMmma

<rnepeMeHHasa> T A T
B

9KBUBAJICHTHA MEeTaQOPMYJIE <nepemennas>: := A|B.
Ewme npumepsi:
<gBomuHasda uuppa> ::= <IOBOMUHEII KOI> ::=
—_— OT T<HBOM‘«IH6{F{ Lm(bpa>T
El <gepomuHasa uudppa>
MertanuHreucTHueckue (Gpopmysbl 3aJ10KeHbl B TPAHCIATOPBI; ¢ MX TTOMOLIBIO Be-
JeTcsl MpOBEpKa HCMOJIb3YEMbIX NMPOrpaMMHUCTOM KOHCTPYKLUMH Ha (opmaiibHOe
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COOTBETCTBHE KAKON-HUOYAb W3 KOHCTPYKLMH, CHHTAKCUUYECKU JOMYyCTHMBIX B
ATOM $I3bIKe (CMHTaKCUYeCKH KOHTPOJIb).

[Monb3yscek cpencreamu Gopm bakyca — Haypa u cMHTakCcHUeCKMMHM AuarpaMma-
MU, OMHLIEM I'PaMMATHKY SI3bIKOB MPOrpaMMHpPOBaHMS.

AddaBuThl OONBIIMHCTBA SI3BIKOB MPOrpaMMHUPOBaHUs OJIM3KKU APYT IPYry U Oc-
HOBBIBaIOTCA Ha OyKBax JIaTUHCKOTO ajdaBuTa, apabckux mudpax v oOmenpuHs-
TBIX CTIELCHMBOJIAX, TAKMX KaK 3HAKM TNPEMUHAHMS, MaTeMaTHUECKUX OIepaluii,
cpaBHeHHI M 0003HaYeHMH. BOTBIIMHCTBO MOMYIISIPHBIX A3BIKOB MPOrpaMMHpPOBa-
HHS B CBOEM aJIpaBUTE COMIEPIKAT CIEAYIOIINE DIIEMEHTHI:

<ByxBa> = Ala|B|b|C|c|DId|E|el|F|f nu T. IO.

<umbpa> =0111213141516171819

<3HaK apubMeTUUEeCKOM omepaumm > : : = *|/|+]|-

<pasmesmrens> : : = . |, | ; |« | C1 )@ L@ Tyt l=
<cyyxebHoe cjoBO> : : = begin | end | if | then | else| for | next u
T. I.

<crelucuMBOJI> :: = <3HaK apudMeTmueckoy olnepauun> | <paz3meamTesb> |

<ciryxebHoe CJIOBO>
<OCHOBHOM CMMBOJI>: :=<OykBa> | <umbpa> | <cneLcuMBOJI>

<KOMMEHTapuir>: := {jnodas MNOCJIeNOBaATEJIbHOCTb CUMBOJIOB }
HeCMOTpH Ha 3HAYUTCJIbHBIC Ppa3/Inuud MEKAY A3bIKaMU IMPOrpaMMHUPOBAHUA, PAL
(byH,HaMeHTaJ'ILHLIX MOHATHI B OOJIBIIMHCTBE U3 HUX CXOXKH.

OmnepaTop — 0AHO U3 ITIaBHBIX MOHATHI BCEX S3bIKOB MporpamMmupoBaHus. Kax-
OBl onepaTop MpelncTaBisieT co0Ol 3aKOHUEHHYIO (pa3y sI3blKa U OIHO3HAYHO
orpenesiieT HeKOTopoe AeHCTBHE Hal JaHHbIMU. B cooTBeTCTBUM C Teopueit anro-
PUTMOB BBIZEJISIOT OCHOBHBIE (0a30BbI€) ONepaTopsl s3bIKa:

O npucBOECHUS;

O ycnoBHOTO 1 Oe3ycIOBHOTO Mepexoaa;
O nycro# oneparop.

K nmpou3BoaHbIM ornepaTopamM OTHOCST:

O cocraBHOI1 onepartop;

O omneparop BeIOOpA;
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O oneparop UMKIA;
O omneparop NPUCOEIUHEHUS.

Bce oneparopsl si3blKa B TEKCTE MPOrpaMMbl OTAEISIOTCS APYr OT Apyra sSIBHBIMU
WJIM HESIBHBIMU Pa3JIe/IMTENIMU, HAIIpUMED:

S1; S2; ...; Sn

OnepaTopsbl BBITOJHSAIOTCS B MOPSAIAKE WX CJEA0BaHUS B TEKCTE Mporpammsl. JIMib
C MOMOILBIO OTNEePaTOPOB MEPEX0Aa 3TOT €CTECTBEHHbIH MOPSAOK MOXKET ObITh Ha-
pYyLEH.

Bonbuias yacts oneparopoB BeaeT 0OpabOTKy BETHUMH.

Beanuunsl MOTryT OBITb NOCMOAHHLIMU T nepemMeHHvIMU. 3HaueHUs: MOCTOSHHBIX
BCJIMYMH HE U3MCHAKOTCA B XOJA€ BBIINIOJIHEHUA ITPOrPAMMBI. Benuunna XapaKTepH-
3YEeTCa munom, umenem U 3HadeHuem. HawubGonee pacnpoCTpaHEHHBIC TUIIbI BEJIN-
YUH — YHUCJIOBBIC (Lle.]'lble %1 BGLU,CCTBCHHI:.IG), CHUMBOJIBHBIC, JIOTHYCCKHUC. Tun Be-
JIMYWHBI ONIPEALIIACTCA €€ 3HAUYCHUEM.

Hpyras BaxkHas kiaccuukanys BeJIMYMH — Hpocmvle U cocmagueie. [lpocrtas
BeJIMYMHA UMEET OJTHO 3HaYeHue. Eil cCOOTBETCTBYeT ofHa sueiika maMsaTu (TOUHee,
"MalIMHHOE CJI0BO") WM €€ SKBUBAJICHT BO BHEIIIHEH MaMATH KOMIbIOTepa.

CocraBHOH BeTMUMHE MOXET COOTBETCTBOBAThb Cpa3y MHOIO 3HaueHWi, oObenu-
HEHHbIX MOJ OJHUM HMMEHeM. OTH 3HAaueHMs MpPEeACTaBISIOT COOOH 3J1eMEHTHI
(xoMIOHeHThbI) BenMUYMHbl. CaMblii IIMPOKO M3BECTHBIM MPUMEp — MacCuB, Y KO-
TOPOTO 3JIEMEHTBI Pa3IUYAIOTCA 110 UHIAEKCaM (HOMepaM).

BOHpOC 0 B5160pe H OMMMCAHWUU CTPYKTYP AAHHBIX — BXOIHBIX, BBIXOAHBIX U IIPO-
MEXKYTOUYHBIX — HE€ MCHEC BAXKCH 1Jid yCIli€Xa pClICHUA l'[pHKJ'IaZ[HOﬁ 3aJadyu, 4€M
BOIPOC O MpaBUJIbHOCTH MOCJICA0BATCIIbBHOCTU OMNEPATOPOB NPOrpaMMbI.

Baxneiiiive xapakTepUCTUKU CTPYKTYPUPOBAHHON BEJIUYMHBI TaKOBBI: YNnOpPA0O-
yeHHocmy (J1a WiM HET), 00HOPOOHOCHDb (J1a WU HET), CHOCOO 00Cmyna K dJIeMeH-
TaM, HOCHOAHCMBO YUCAdA dlleMermos (1a Wiy HeT). Tak, MacCuB SBIISETCS yIops-
JIOYEHHOM OJHOPOIHOM CTPYKTYPOM C MPSAMBIM JOCTYIIOM K 3JIEMEHTAaM M IOCTO-
SIHHBIM X KOJIUYECTBOM.

Bcem oObexTaM JaHHBIX B S3bIKaX MPOrpaMMHUPOBAHUS AAIOTCS WHIUBUIYaIbHBIC
umena. MMs nmporpaMMHOro o0bekTa HasblBaOT udenmuduxamopom (OT clloBa
"unentuduuuposats"). Yaie Bcero HaeHTU(UKATOPOM SIBIIsIETCS JII00ass KOHeUHast
MOCJIeI0OBATENTbHOCT OYKB M LI (p, HAUMHAIOLIASACS C OYKBBI:

<mpoeHTndmkaTop>: : =<OykBa>
<mOoeHTrdmkaTop> ::= <uueHTuduxkarTop> (<Oykea>| <umdpa>)

Kak mpaBuno, B kauecTBe MAEHTU(HUKATOPA 3arpeliaeTcs UCIOoIb30BaTh CIyxeo-
HbIE CJIOBA S3bIKA.
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MHorum cioBo "uneHtudukaTop" He HPaBUTCS, U B HACTOSILEE BpeMs Halle YIoT-
peOIISIOT CIIOBO "UMS", MOCKOJIBKY

<yMs> @ i =<ymeHTUdUKaATOP>

[TporpaMMuUCTBI BHIOMPAIOT MMEHA IO CBOEMY YCMOTpeHHIO. [IpuHLMTIBI BEIOOpa U
Ha3zHaueHUs1 UMEH 00BbEKTaM JIaHHBIX ecTecTBeHHbI. CienyeT u3berats Maio BbIpa-
3UTEJIbHBIX 0003HAUEHUH, a TaKkkKe KpaTKUX UMeH. FiMeHa OoKHBI ObITh MOHSTHBI,
HarJIaHbI, OTpaKaTh CyTh 0003HaUYaeMoro oobekTa. Hampumep:

Summa, Time, i, j, Radius, init

HexoTopeiM naeHTH(HMKaTOpaM 3apaHee MpeucaH ONpeaeeHHbI CMBICT M MX
Ha3bIBAIOT CTaHAAPTHBIMHU, HAIPUMEP Sin — 3TO MMS U3BECTHOM MaTeMaTH4ecKoi
¢dbyHKUMH.

Onucanusi 00HEKTOB JaHHBIX CBSA3aHbI ¢ MPaBUIAMU 00pabOTKHU NaHHBIX. J[aHHbBIe
OBIBAIOT pa3Hbie M HEOOXOIUMO ISl KaXKIOT0 W3 HHUX OMPEAEIUTh ero CBOWCTBA.
Hanpumep, eciu B KauecTBe JJaHHBIX BHICTYAe€T MAacCUB, CJIeIyeT 3a1aTh ero pas-
MEpPHOCTh, TPaHMIIbI WHIEKCOB, THI 3JeMEHTOB MaccuBa. OmmcaTenbHas 4YacTh
A3bIKa MPOrPaAMMHUPOBAHUS ABJISAETCS HEOOXOUMOM KaK JUisi CUCTEMHBIX MPOrpam-
MUCTOB — Pa3pabOTYMKOB TPAHCIIATOPOB, KOTOPBIE OJIKHBI, B YACTHOCTH, MPOBO-
JUTh CUHTAKCUYECKYIO M CEMaHTHUYECKYIO JMArHOCTHUKY MPOrpamMm, — Tak W JJIs
"MpUKIaHOrO" MPOrpaMMHUCTa, KOTOPOMY OOBSBICHUS OOBEKTOB JAaHHBIX 0OJier-
YarOT MPOIIeCC Pa3pabOTKU U OTJIAJKH MPOTrpaMM.

B HekoTOpbIX f3bIKaX LIMPOKO MPUMEHSIOTCS OMUCAHMS AAHHBIX MO YMOJIYAHUIO
JUISl CTAaHAAPTHBIX YUCJIOBBIX U CUMBOJIBHBIX JAHHBIX. B 3TOM cilyuae TUI JaHHBIX
3aJlaeTcs ¢ MOMOIIbI0 UMEHU 00bekTa NaHHbIX. Hanpumep, B DopTpaHe nepemMeH-
Hble, IMeHa KOTopbIX HaunHatoTes ¢ 6yks I, J, K, L, M, N, o ymon4aHuio mpuHU-
MaloT LieNble 3Ha4YeHHUs (TP OTCYTCTBUU SIBHOTO OMHCAHMS THIIA, KOTOPOE TaKKe
BO3MOXHO), T. €. ONpeAesieHbl KaK 4HCJIOBble JaHHble Lejoro Tuma. B beiicuke
JJaHHbIE CTPOKOBOI'O TUMA MPUCBAUBAIOTCS MEPEMEHHBIM, UMEHA KOTOPBIX 3aKaH-
YHUBAKOTCS crielraibHbiM cMBoioM $: AS$, S18, a mpocto umena 6e3 $ u crery-
aJIbHOTO OIMUCAHUS TMOJYYaIOT I€UCTBUTEbHBIA THUI 3HAYEHUHA JBOMHOW TOYHOCTH.

Oco06blit MHTEpEC B SI3bIKAX MPOrPaMMHUPOBAHUS MPEACTABIAIOT ONMCAHUS HECTaH-
JAapTHBIX CTPYKTYp AAaHHBIX, TAKUX KaK 3amuch, Qain, oOBEeKT, CIHCOK, IepeBO
UT. I

[MpuBeaem crnrcok Haubonee ynoTpeOUTENbHBIX 0003HAYEHUI TUITOB JaHHBIX, HC-
MOJIb3YEMbIX B ONTMCAHUSX:

Lenviii — Integer

Bewecmesennuiti — Real

Jlozuueckuii — Boolean
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CumeonvHuvlll — Char
Cmpokoguwiii — String
Maccus — Array
Mruoowcecmeso — Set
Daiin — File
3anuce — Record
Obvexm — Object

IlepemMeHHBIE UTPAIOT BaXKHEUILYIO POJIb B CUCTEMaX NporpaMMmupoBanus. 1lons-
The "MepeMeHHas" B S3bIKaX MPOrpaMMHUPOBAHUs OTJIMYAETCS OT OOIIENPUHATOrO
B MareMmaTuke. [lepeMeHHas — 3TO MPOrpaMMHBIH OOBEKT, cOCOOHBIN MPUHU-
MaTh HEKOTOpOE 3HAaUYEHHUE C TOMOIIBIO Oneparopa NpucBanBaHus. B xone Beimnosn-
HEHUS MPOrpaMMBbI 3HAUYEHUS MEPEMEHHON MOTYT HEOJHOKPAaTHO M3MeHAThCs. Ka-
JKIas epeMeHHas Iocjie ee ONMMCaHUs CBA3bIBAaeTCs C HEKOTOPhIM 3HaueHWeM. CHH-
TaKCUYECKH MepeMeHHast MPEACTABIISETCS CBOUM HUIICHTH(DUKATOPOM (MM IMEHEM).

CeMaHTHUYECKHI CMBIC]T MIEPEMEHHOHN 3aKIi0UYaeTcsl B XpaHEHWH HEKOTOPOro 3Ha-
YeHHsI, COOTBETCTBYIOLIETO ee THITy (HarmpuMep, repeMeHHas 1eJIoro THIa MOXKET
MPUHAMATH 3HA4YEeHHE TPOM3BOJBLHOTO IEJIOTO YWCHa), a TakkKe B BBIMOJHEHUH
C Hell onepaluii NepechbUIKU B HEE U U3BJICUCHHS U3 Hee 3TOTO 3HAUCHUSI.

DyHKIAS — TMPOrPaMMHbBIN OOBEKT, 3aJalolUil BLIYMCIUTENIBHYIO TMPOLEAYpPY
omnpenesieHUs 3Ha4YeHHs, 3aBUCHMOrO0 OT HEKOTOpbIX apryMeHToB. BBoautcs B
S3bIKM TIPOTPAaMMMPOBaHUs [UIS 3aJaHUs TPOrpaMMUCTOM HEOOXOAMMBIX €My
(YHKUMOHANBHBIX 3aBUCUMOCTEl. B Kaknom si3bike BBICOKOTO YPOBHSI MMeEETCS
B HaJM4YuM OMONMOTEKa CTaHAApPTHBIX (YHKUMHA: apUPMETHUECKUX, JTOTHUECKHX,
CUMBOJIbHBIX, (aiioBbIX M T. . DYHKIMM — CTaHAAPTHbIE U 3aJaBaeMble IPO-
rPaMMHUCTOM — UCIIOJIB3YIOTCS B COCTAaBE BBIPAYKEHHH.

BoipaskeHHs1 CTPOSATCS M3 MOCTOSHHBIX BEJIMYMH, UMEH MEPEeMEHHbIX, (PYyHKLMH,
CKOOOK, 3HaKOB orepauri U T. 1. BelpaskeHre nmeeT onpeaeseHHblid T, onpee-
JIS€MBII TUIIOM MPUHUMAEMBIX B UTOT€ €r0 BbIUMCICHUS 3HAUYEHUNA. BO3MOXKHBI BbI-
paxkeHus apudmMeTHueckue, MPUHUMAIOLIUE YHUCIOBbIE 3HAYEHHUs, JIOTHMUYECKHE,
CHUMBOJIbHBIE, CTPOKOBBIE U T. 1. BeipaskeHue 5 + 7 sBiseTcs, HECCOMHEHHO, apud-
METHYECKHUM, BeIpakeHHe A + B MOXkeT UMeTh camblil pa3HBI CMBICT — B 3aBU-
CUMMOCTH OT THIIA JaHHBIX, KOTOPbIE CTOAT 3a WAEHTU(UKaTopamu A u B.

Ipouenypa — mnporpaMMHbI OOBEKT, MPEACTABJISIONUI HEKOTOPBIM CaMOCTOS-
TeNbHBIN 3Tan 00paboTkK AaHHbIX. [lo cyTH, mpoueaypsl SBUIHCH MPEEMHUKAMH
NOAMNpPOrpamMM, KOTOpble ObLTH BBEIEHBI Ui O0JierdeHus: pa3paboTKU Mporpamm
elle Ha caMblX PaHHMX CTaAMAX pa3BUTHs nporpammupoBanus. [Ipu cBoem onuca-
HUM MpoLeiypa UMeeT BXOAHbIE U BBIXOAHBIE MapaMeTphbl, Ha3biBaeMble (hopmasib-
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HBIMH. le/l HUCIIOJIb3OBAHUM MPOLEAYPHI €€ MapaMETPhl, MOJTYUYUBLINE KOHKPETHLIC
3HAYCHHA, CTAHOBATCA q)aKTl/I‘-leCKl/IMI/I.

Mopayas (Unit)— 3T0 crnenuaibHas MporpaMmMHasl eIWHUILIA, MpeaHa3HaYeHHas
Ui co3aHusi OMOMMOTEeK M pazfenieHHs OOJbIIMX MPOTrpaMM Ha JIOTMYECKH CBS-
3aHHbIe OJIOKH.

[To cytn, Moaynab — HaOOp KOHCTAaHT, TUIOB JaHHBIX, MEPEMEHHBIX, MPOUELYP H
dbyHkmii. B coctap Moaysist BXOJSAT pa3ziesibl: 3arojioBOK, HHTepdelic, peain3anus,
MHULMATU3aLUS.

3az01060k HEOOXOIUM VTSl CCHUIOK HAa MOYJTb.
Humepdpeiic conepkut oObABICHUS, BKIIOYAsk IPOLEAYPHI U PYHKLHH.

Paznen peanuzayus conepxut Tena npoueayp ¥ GyHKLHIA, NepeYnCICHHbIX B WH-
TepdelicHO yacTu.

Paznen unuyuanuzayus conepuT oreparopbl, HeOOXOUMbIE IS HHALTMAIU3AINN
MOJTYJISL.

Ka)K,HBIﬁ MOAYJIb KOMITWIHUPYETCA OTACIBHO, U KaXXObIHA 3JIEMEHT MoAyJil MOXHO
HCMOJIb30BATh B MpOrpaMmme 0e3 JOIOJIHUTEIIBHOI'O OOBSIBJICHUS.

KoHTponbHbIe BONPOCHI

1. Kakue NpeuMyILIeCTBa UMCHOT A3bIKW MPOrpaMMHUPOBAHUA BBICOKOTO YPOBHA
o CpaBHEHUIO ¢ MAILIMHHO-OPUEHTUPOBAHHBIMH SI3bIKAMH?

2. KakoBbl OCHOBHBIE COCTABJSIFOIIME S3bIKa IMPOrPAMMHPOBAHUS BBICOKOTO
YpOBHs?

3. B yem omiinuKe MOHITHUN S3BIKOB MPOrPaMMHUPOBAHHUS OT aHAJIOTMYHBIX MOHS-
THUH €CTECTBEHHOIO A3bIKa?

4. C kakoil Lenbt0 MCMOJBb3YIOTCS M UTO MPEACTABIAIOT COOOH METaIMHIBUCTH-
yeckue Gpopmyssl bakyca — Haypa?

5. Yrto npencrapinseT coboi cMHTakcHyeckas nuarpamma Bupra?

6. B ueM paznuuue Mexay MOCTOSHHBIMHU M MEpPEeMEHHbIMHM BeluurMHamu? Yem
XapaKTepu3yeTcs BeIMUnHa?

7. B 4eM oTnuure MeXy BEJIMUMHAMM MPOCTHIMU U CTPYKTYPUPOBAHHBIMU?

8. lna dero ciy>XUT onMcaHue BeJMYMH B nporpammax? Kakue craHmapTHbie
THUIIbI JAHHBIX UCTIOB3YIOT S3bIKK BBICOKOTO YPOBHS?
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9.
10.

AN L bW N =

Jist yero ciy>kat onepaTopbl?

B uem coctouT HazHaueHWe QyHKIUI? mpoueayp? Momyiei?

Tembl Ana pedepaToB U AO0KNaaoB

[TpoGnemMbl n3yyeHns: eCTeCTBEHHBIX U (JOPMANTBHBIX S3bIKOB.
ba3oBble MOHATHS MaTeMaTHYECKON JTIMHTBUCTHKH.

Mertas3biku A5 onvicaHus GOpMaTTbHBIX S3bIKOB.

TenneHUMM pa3BUTHS SA3BIKOB MPOrPaMMHUPOBAHUS BBICOKOTO YPOBHSI.
Pa3BuTHe onMcaHus NaHHBIX B S3bIKaX MPOrpaMMHPOBAHMS.

Pa3BuTue NeKy1apaTUBHBIX S3bIKOB IPOrPaMMHUPOBAHMUSL.

, S

i Bonpocbl ana oé6cyxaeHus

. KakuiMu MOTyT OBITH S3BIKH "CBEPXBBICOKOTO" YpPOBHS, JeNIalolie HeHY>KHBIM

MporpaMMupoBaHue?

. Komy 6onbuie nHyxusl BH® u auarpammel Bupra: nporpamMmmuctam wiu paspa-

OoTUHMKaM KOMHI/IJ'IﬂTOpOB?

\s) 3agaum U ynpaxHeHus

. 3anuimuTe Ha ocHOBe andaBuTa, BKIIOYAIOLIETr0 PYCCKUE U aHTIIUICKie OYKBBI,

UQPBI U ClelUANIbHbIC 3HAKH (IT0 CBOEMY YCMOTPEHHIO), HECKOJIBKO LIETIOUEK
CUMBOJIOB. ONHUIIMTE 3TH LeNOYKU Ha MeTas3bikax BH® u nuarpamm Bupra.

. OnuimnTe U3BECTHLIEC BaM KOHCTPYKLHWHU A3bIKOB MpOorpaMMHpoOBaHHUUA C MOMO-

0 BHO.

. OnuimrTe M3BECTHBIE BaM OMNEpaTopbl S3bIKOB MPOrpaMMHUPOBAHUUS C TIOMO-

b0 Tuarpamm Bupra.
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»

JNNabopaTopHble padoThbl

q

(=)

&

1. Haiinure B muTepaType M MHTEPHET-UCTOYHUKAX OMHCAHUE CHHTAKCHCA SI3bIKOB
BBICOKOTO ypoBHs. C MOMOIIBIO KAaKUX METas3bIKOB OHO BBIMOJIHEHO? COCTaBb-
Te CHpPaBOYHYIO TabJIUILy, KOTOpas moMoria Obl ObICTPO HAWTH HY)KHOE OMHca-
HHe KOHCTPYKIIMHU S3bIKa IPOTPAMMHUPOBAHUSI.



5.3. Nackanb Kak A3bIK
CTPYKTYPHO-OPUEHTUPOBAHHOIO
nporpaMmMmmMpoBaHuns

Y4yebOHbIN MaTepuan

BBeneHue B lNackanb

S3bik [ackane 6611 co3nan H. Buptom B 1971 1. Kak s13bIk 00y4eHUsI MpOrpamMMu-
POBaHHUIO W 3alMCH AJITOPUTMOB B CTaThAX M KHUrax. [lackanb cran rmepBbIM s3bI-
KOM, C KOTOPbIM 3HAKOMHUTCSI OOJIBIIMHCTBO OYAYIIMX MPOrPaMMHUCTOB B MUpE.

OH okazajics HACTOJIBKO yJauHbIM, YTO J0 CUX MOpP UTrpaeT 0coOyro polib U B Mpak-
TUYECKOM TMPOrpaMMHUPOBaHUM, U B €ro U3yueHuH. B HeM peann3zoBaHbl MPUHLUIIBI
CTPYKTYPHOI'O MPOTrpaMMHUPOBAHUS W TMOJIHOTO ONHCAHUs JAHHBIX, MOBBILIAIOLINE
YCTOMUYMBOCTb MPOrPaMMHOTO KO, MO3BOJISIOLIME HAUTH U YyCTPaHUTh OOJIbLIMH-
CTBO OLIMOOK ellle Ha CTaguM TPaHCISLUMU POTrPaMMBbl.

TpancnsTopsl s nporpamm, HanvcaHHbIX Ha [lackane, paspaGoraHbl anst pas-
JIMYHBIX KOMIIBIOTEPOB U B HACTOALIEE BPEMSI HIMEIOT MHOKECTBO pa3HOBUAHOCTEH.

CyiecTByeT MHOTO Bepcuid si3bika [Tackanb. Pasnuuus mexay HUIMU MOpoii Bechma
Benivky. bazoBas Bepcus si3bika, co3faHHas BUPTOM, B 9TUX BepCHAX 3HAYMTENBHO
paciivMpeHa U JOMOJIHEHa, JIJIsl TOrO YTOObI JaTh/MIONYYUTh U3 S3blka O0OYUYSHUs MH-
CTPYMEHT MpO(eCCHOHANIBHBIX Pa3pabOTUMKOB MPUKIAJAHOTO MPOrPaMMHOrO
obecrieueHus.

Tem He MeHee 3TO BepCHM OJHOTO $3bIKa, YTO, B YaCTHOCTH, MOATBEPIKIAETCI X
COBMECTMMOCTBIO "CBepXy BHHM3", T. €. mobas mporpammMa, HanvcaHHas Ha "MJiaj-
mei" BepcuM si3bIka, OCTaHETCs PabOTOCTIOCOOHOM M MpH mepexojae K "crapieit”
Bepcuu. [IpuBeaeHHbIe Aajee TeKCThl MPOrpaMM U MPUMEPbl COOTBETCTBYIOT (€Ciu
HET CreLMalIbHbIX OTOBOPOK) MPaKTH4ecKu BceM BepeusM [lackans.

Jliobas mporpamma Ha Ilackane sBiasieTcs TEKCTOBbIM (ailioM ¢ COOCTBEHHBIM
MMEHeM M C pacliupeHueM pas. PaccMoTpuM B kadecTBe mpumepa TeKCT Mporpam-



	Оглавление�����������������
	Предисловие������������������
	МОДУЛЬ 5. ЯЗЫКИ И МЕТОДЫ ПРОГРАММИРОВАНИЯ������������������������������������������������
	5.1. История развития языков программирования и парадигмы программирования���������������������������������������������������������������������������������
	Учебный материал�����������������������
	Контрольные вопросы��������������������������
	Темы для рефератов и докладов������������������������������������
	Вопросы для обсуждения�����������������������������
	Задачи и упражнения��������������������������
	Лабораторные работы��������������������������

	5.2. Языки программирования высокого уровня. Метаязыки для описания синтаксических конструкций языка высокого уровня���������������������������������������������������������������������������������������������������������������������������
	Учебный материал�����������������������
	Контрольные вопросы��������������������������
	Темы для рефератов и докладов������������������������������������
	Вопросы для обсуждения�����������������������������
	Задачи и упражнения��������������������������
	Лабораторные работы��������������������������

	5.3. Паскаль как язык структурно-ориентированного программирования�������������������������������������������������������������������������
	Учебный материал�����������������������
	Введение в Паскаль�������������������������





