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1. NoarotoBka 3agay ans peweHuns Ha [NMOBM

Ona peweHua nroboui 3aaadm Ha TI9BM uenosek ponxeH
BbINOSHUTL  psaa  paboT, obecneumBaroWmx MHOTOKpaTHoOe
pelleHue 3TOM 3aAaYU C pasfUUYHbIMU UCXOAHBIMU AGHHBIMM.

JTansl IHHOATI'OTOBKHU 3a/1a41U

(hopmanu3anms 3aga4u

pa3paboTKa aJrOpuTMa PEIICHUS 3a0a9H

COCTABJICHHUC IIPOI'PaMMBbl HAa OJJHOM H3
AITOPUTMHUYCCKHUX S3bIKOB

npeoOpa3oBaHUE NPOrPAMMBI C AJIATOPUTMUYECKOTO
Ha MAIIMHHBIN S3bIK (TPAHCISALUS TPOrPAMMBI )

oTJIaJiKa mporpaMmsl Ha IT9BM
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fopmanusauma 3aAaYM  COCTOUT B TOM, YTO6LI
NOCTPOUTbL MATEMATUYECKYHO MofAesb, T. e nepemnTu oT
copepxatesnibHoOM MNOCTAHOBKU 3a4a4M K ee CTpPOromy
(POpPManbHOMY onmcaHuro. B npouecce gopmanmsaumm
peanibHbIM 06beKTam MPUCBAUBAFOTCA MaTematuyeckue
HOUMEHOBAHUSA, a CBA3U MeXAY HUMU OMUCBLIBAHOTCS
MATEMATUYECKUMMU 3aBUCUMOCTIMM.
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Pa3spaboTka anropyutma pelleHUs 3a4a4M npegnonaraert
C NMOMOLBHO MATEMATUYeCKOM moAenu onpeaenutb U
ONMUCaTb  COBOKYMHOCTb U MOCNefoBATenbHOCTb
OEUCTBUU, BelyluUX K HAXOxAeHUro Tpebyemoro
pe3ynbTaTta.

:

x=Vcosa-t
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ﬂporpaMMupoaal-lme Ha ANropUTMUYHECKOM A3bIKe
HeobxoauMO AN BBOAA ANroputma B namatb TTIBM.

a:=100;

b :=30;

a:=a-b*3;

if a > b then

c:=a-b
elsec:=b-a;

TpaHcnauua nNporpammer - NpeobpasosaHMe Nporpammel
C ANTOPUTMUYECKOIO 93bIKA HA 93bIK MALUUHBL.

10001010 00010110 01001010 00000000
11111110 11001010

OTnaaxka npoOrpammel 3akfOMaeTCa B MNpoBepke ee
paboTtocnocobHocTu. B npouecce oOTnaaku 3apada C
KOHTPOSbHLIMU AAHHLIMU peluaeTtcs Ha TTIBM.
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Ona TOro, 4tob6bI KOMMNBIOTEP CMOM MOSNYYUTb HYXHBIW pe3ynbTar,
eMy HeobxoAauMo yKasaTb MyTb pelleHUd, TO eCTb 3aAATb
ApOrpammy U, BOSMOXHO, UCXOAHbIe AGHHbIE,

[Ipobiema I '

—

Haxoxnenue Iporpamma

yTH

pEUICHUSA Mamwuna

JlaHHbIE

Pemenue
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2. Cuctema nporpammupoBaHusa NOBM.

Ha HayanbHOM 3Tane passuUTUS BLIYUCIUTENIBHOW
TEXHUKU NPOrpaMMUPOBAHUE OCYLLECTBNANOCL TOSMbKO
B MALMHHBIX KOMAHAGX.

TTp NpOrpaMMUPOBAHUU B  MAWMUHHBIX KOMAHAAX
NPOrpaAMMUCT HAXOAUTCA KAk BbI Ha OAHOM YPOBHe C
TTOBM: mexay ero nporpamMmon U peanusyrolymm ee
TexHuYyeckumm cpeactsamm  TT3BM  Hetr  Hukakux
NOCpPeAHUKOB U MPOrpaMMa BLINOSHAEMCA MPAKTUYECKU
B TOM BUAE, B KAKOM ee 3anucan Nporpammucr.

ManmHHbIE Breinmonnenue
KOJBI Ha II1BM
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IIpoTuBOopeuYne mexay OrpOMHBLIMU BO3IMOXHOCTIAMU
TTOBM, cnocobHbIX BbIMOMHATbL COTHU TbICAY KOMAHA B
CeKyHay, WU CTOMb Xe OrPOMHbIMU BpeMeHHbLIMU
3aTpaTamum Ha paspaboTKy U OTNGAKY NPOrPaMM.

S3bIKu
Accembiiepa

OCHOBHOE OTJIMYHE SI3bIKA acceMOJiepa OT MAIIMHHOTO SI3bIKA 3aKII0YACTCS B
HCNOJIb30BAHUM BMECTO JBOMYHBIX KOJOB OIepamuil M aJApecoB HX
CHMBOJHYCCKHUX 0003HAYCHUM.
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Hanee nossBunuCb a3bIkM  BLICOKOrO YypoBHA. KomaHabr
A3bIKAQ BLICOKOIO YPOBHA - CNOBA eCTeCTBEHHOro A3bIKA,
4TO ynpouaet paboTy NporpammmcTa.

UToObI BHIYMCIIUTENbHAS MAIIHHA MOTJIA BBITIOJHUTE POrPaMMY,
HAIMCAHHYIO Ha KaKOM-JIHOO $3BIKE MPOrPaMMHUPOBAHUS, B €&
MPOrpaMMHOM oOecrieueHur AOSMKHA 6bITb Nporpamma -
TPAHCNATOP ANA 3TOrO A3LIKA.

IIporpamma Ha
MauniMHHbIE

si3bIKe BbICOKOI'0 ‘ TpancasTopnbl ‘
KOJbI

YPOBHS

TPGHCJ'IQTOP npeBpau.l.ae'r l'lpOl'pGMMy B VICI'IOJ'IHSICMbIFI
pann
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TpancassTopbl OLIBAIOT ABYX THIIOB:
< unmepnpemamopui
< KomMnuIaAmMopovl

UHTepnpeTtatop - nepeBoAUT  KaXAYHO  KOMAHAY
NPOrpaMmMbI C OAHOBpPeMeHHbIM ee BbIMOSIHeHUeM U,
ecnn obHapyxusaeT oOWUbKy, coobwaeT O Heun WU
npeKpawiaeT BbINOSHeHUe NpOrpamMmMel.

Komnunatop - nepesogut BCHO MpOrpammy LIESTUKOM U

B KOHUe paboTbl BLIAGET CMNUCOK OWMUOOK, ecriu OHU
obHapyxeHbI.

Brixon



Cuctema NpPOrpaMMUPOBAHUA 3TO CUCTEeMa ABTOMATU3ALUU
NpOrpaMMUPOBAHUS, obpasyemas A3bIKAMU

NporpammmupoBaHuUs, KOMMUNATOPAMMU 7
WHTepnNpeTaTopamu nporpamm, MpeaCcTaBfeHHBIX Ha 3TUX
a3bIKAX, COOTBETCTBYHOLEW [AOKYMeHTauuen, a Takxe

BCMOMOIratesibHbIMU CpeACTBAMU ANna NoArOoTOBKU NMporpamm
K BbINMOJTHEHUHO.

Run  Compile Debug ools Options Hindow H

{ Pabcouasn
' 00J1acTH

F1 Help F2 Save F3 Open HIt+FY9 Compile F9Y Hake. ﬁ1t+F10 Local menu
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Komnunatop nepeBoauT UCXOAHBLIN
TEKCT C A3bIKA BbICOKOTO YPOBHA HA
MALIUHHBIN 93bIK,  AOCTYMHBIN

KOMNbOTEpY.

Kommmmsiims

BrimonHeHUE

Penaximusa

TTpy BLINOSIHEHUU MPOrPAMMBI
MOTYT 6bITb  OLWMOKU.

HAna ux noucka ncnonb3yrotcs

cneumarbHbIe cpeAcCTea,
nomorarome BbIABUTH
OWN6KU - nNporpamma,

Ha3bIBAeEMAasa OTNIAAUYUKOM.

.ElJ'ISI BBOAA TEKCTOB B KOMMbHOTEP U UX
U3MeHeHun4 UCNOJNb3yeTCa NnpoOrpamma,

HA3bIBAEMAA PeAAKTOPOM.
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3. HasHayeHne a3bIKoB NporpaMmMmnpoBaHmus

TTporpammumpoBaHUe NOSBUNOCH 3aA0TO A0 NOABNEHUS He TOSbKO
nepBbIX nepcoHanbHeIX 3BM, Ho Boobwe IBM. (TTporpammer neaum
Aabr Asryctel JlaBneuc Ana aHANUTUYECKOU BbIUUCIUTENBHOMU
malwuHbl b366uaxa).

d3bikom nporpammupoBaHus 3BM nepsoro nokoneHus 6b1n a3bIK
MALUHHBIX KOAOB (A3bIK HU3KOIO YpOBHA). BO BTOpOom nokoneHuu
MNOSBUNUCH 93bIKU BLICOKOrO YpOBHSA. KOMaAHALI A3bIKA BLICOKOrO
YPOBHS - CNOBA eCTeCTBeHHOroO 43bIKa, 4TO Yynpolwgaetr paboTy
nporpammucTa.
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3anucb TekcTa NpOrpammel Ha A3bIKe
NPOrpGMMUPOBAHUA  HA3LIBAKOT  KOAUPOBAHMEM, a
OTIaAKA NPOrPAMMBI - TECTUPOBAHUEM.

Var num: integer: {pazmen onMcaHWA OAHHBIX }

beg

num:=1; {Teno npor-}

tn 40 { )
wrnite(‘ Xopomee uncno’, num) \PaMMDI
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A3BIKM MporpaMMUpPOBAHNA

A3k C - 3TO CAMBIM pPACNPOCTPAHEHHLIU  A3bIK
NpOrpamMmmpoBaHusa. Ha HEm HanucaHo 6onbue
nporpamm, 4Yem Ha nrobom apyrom. Tloaasnsrollee
6ONbWUHCTBO  NPOMPECCUOHASBHBIX  NPOrpaAMMUCTOB
BnageroT um. Mctopuueckn 3TOT 93bIK HeoTAen UM OT
onepaunoHHou cuctembl UNIX , koTopas B Hawu AHU
nepexusaeT cBoE BTOpoe poxaeHue. 60-e roasr 6bINU
3NOXOU CTAHOBNEHUS OMNepauUOHHLIX CUCTEM U A3bIKOB
NpOrpaMMUPOBAHUSA BLICOKOTO YPOBHS. SI3bIK € CAMOro
Hayana co3nasasica Tak, YTobbl HaA HEM MOXHO 6b1no
nUCaTb CcuUcCTeMHble 3aAaavu. PaspaboTumkm g3bIka -
KeHHeT TomcoH u [leHHuc Puuum.
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A3BIKM MporpaMMUpPOBAHNA

OcHoBHbIe KoHUenuuu a3bika Pascal 6b1num pa3paboTaHbl
B8 1967 r. npopeccopom Hukonaycom Buptom, u oH
bbICTPO npeBpaTUNCca U3 cpeactsa Ana obyyeHus
CTYAEHTOB MPOrpaAMMUPOBAHUIO B UHCTPYMEHT Ans
CO3AaHUS HOBLIX MPOrPAMMHBIX MPOEeKTOB. SA3bIK HA3BAH
B 4YeCTb paHUYy3CKOro YyuyeéHoro bnesa Tlackans,
BHeCllero BKNAA B pa3BUTUE CPeACTB BbIYUCIUTENbHOU
TeXHUKU.
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A3BIKM NPOrpaMMHUPOBAHMA

Delphi - 310 Hu uto wuHoe, kak Visual Pascal. 3t1a cpena
NpOrpaMmmmUpoBaHUa NpocTas U yaobHas u copaepXut 6onblyto
6UBNNOTEKY rOTOBLIX KOMMOHEHTOB: KHOMOK, maHesnewn, CrnUCKOB,
Talmepos, U30bpaxeHui U 1.4,

Basic - 370 oauH U3 camMbIX CTApLIX A3LIKOB NPOrPAMMUPOBAHUA.
Ero cospatenu - [OxoH KemeHu u Tom Kyptu, paboTtaswwue B
HoptmyHackom konneaxe B 1964 roay. CBOU 93bIK OHU HA3Banu no
nepBbIM bykBam cnos «Beginner's All  Purpose Symbolic
Instructions Code». MWHTepnpetratop Basic 6bmn  nepsbIm
NPOrpaMMHBIM  nNpoaykToM upmbr  Microsoft, ocHosaHHOM
TTonom AneHom u Yunbamom [eutcom B 1975 roay. B
AanNbHeulem OH He TONbKO MNOCTABMANCS KAK NpOrpamma, HO U
3awmeanca 8 T13Y komnbrOTepos.

B cepeauHe 80 - rogos qpupma Microsoft paspabotana QuickBasic.
D70 6bIN yXe KOMNUNATOpP, a He UHTepnpetaTop. Boobue Basic'os
Heckonbko coTeH. Tlocne nossneHus Windows U BU3yarnbHbIX
cpeAcTB pa3paboTku nporpamm 6brn cosaaH Visual Basic.
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A3BIKN mMporpaMMHupPOBAHNA

FORTRAN - cTapedwmin a3bIk nporpammmpoBaHud. B Hauvane 50-x
rogos OH 6bIN  pa3paboTaH UCCNeAoBaTeslbCKOU pynnou noa
pykoeoactBom [xoHa bakyca. Ero HaseaHWe npoucxoam ot 2-X Cnos:

FORMULA TRANSLATION. Tlepeas Bepcua cuctembr FORTRAN
Ans komnerotepa IBM 6b1na BbInyleHa B Havane 1957 r.

ALGOL - 3710 TaKxe CTapevluM 43bIK  NPOrpaAMMUPOBAHUS,
YHUBEPCANbHBIU A3LIK NPOrpaMmupoBaHus oblero HasHadeHus. Ero
Ha3BaHWe npoucxoan oT 2-x cnos: ALGORITMIC LANGUAGE. OH
6b1n paspaboTaH mexayHapoaHoOU paboden rpynnomn, coctosuen U3
30 venoeek B 1969 r. 43bIK OUYeHb CTPOMHBLIU U U3AWHBIU 6naroaaps
TOMY, UYTO OH OCHOBAGH HA MPUHLUUME OPTOrOHANBbHOCTU, COFNACHO
KOTOPOMY A3bIK AOSIXeH MO BO3MOXHOCTU COCTOATb U3 He3aBUCUMBIX
351eMeHTOB, cBO6OAHO KOMbUHUpYrowmxca apyr ¢ apyrom. OavH u3
aKTUBHbIX pa3paboTumkos ALGOL-68 - Yapnb3 JluHacw.
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A3BIKM MpOorpaMMHUpPOBAHNA

ADA - 93bIK NPOrpaMMUPOBAHUS, KOTOPLIN NO CNOXHOCTU
cpasHuBaroT ¢ C++. Ha3eaH B YecTb Nnean AAbI ABryCTbI
INasnewc, paboTtasweu smecte ¢ Yapnbsom bebbupxem u
pa3pabaTbIBABLUEU MPOrpaAMMBI AN ero «aHarMUTUYeCcKou
MAWWHBLI». Pa3paboTaH g3bIK rpynnou Noa pyKoBOACTBOM B
1979 r. XKaHa Nwbua B pamkax KOHKypca, 0b6baBneHHOro
MuHuctepcteom O6opoHsr CUIA. Mopa Ha o06bekTHO-
OPUeHTUPOBAHHOE  MNPOrpaMMUpPOBAHUE  npuBena K
CO3AAHUIO HOBOU MPUHLIUNUAIBHO ero Bepcun ADA9D.
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4. TexHonorun nporpamMmmMumnpoBaHUS

TTpy HanucaHUM Nporpamm MNOsb3yHOTCA HEKOTOpPLIM  Habopom
MeTOoA0B, cnocobos, NPUHLIMMOB, KOTopble B
COBOKYMHOCTU MOXHO onpeaenuTb TEpPMUHOM
“TexHonormuveckue cpeacTea”.

[IpyHIIMTT MOYJIBHOCTH

Crpareruu NpoeKTUPOBAHUSA

MeToa CTpYyKTypHOIro MpOrpaMMHUpPOBAHUSA
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[ IpuHITAIT MOAYIIBHOCTH

MoaynbHOCTb - 3TO nNpUHUUN  NPOrPAMMUPOBAHUS,
COCTOAWMUU B TOM, UTO 6OonbluMe U CNOXHbIE MPOrpaAMMBI
paspabaTbIBArOTCA U OTNAXKUBAHOTCA MO YACTAM, KOTOpbIe
3aTem 06BbeAUHAIOTCA B eAUHLIA KOMNJeKcC.

TTporpamma cuUTaETCS MOAYNbHOW TOSMBKO B TOM Crlydae, ecnu
KQXAbIA BXOAAWMW B Hee MOAYJSb He 3aBUCUT OT Apyrux, T.e. ero
MOXHO MOAUMULMPOBATL, He BbI3BLIBAS KAKUMX NU6O U3MeHeHUU B
APYTUX MoAynax.

IIpouenypa npeomoneHuA IIpouegypa Ha”eceHuA IIpouenypa
3al UTH yuepba CaMopPEnpo YK LUK

KIIACCB.
Cpenctea KIIACC A,
Hﬁl‘.ﬂH’KT[HOHWPﬂHaHHQ]‘O .K-()h,[mm'r‘np HRIN 'RT»IY}YF:'HI

o Ty,

EIACCE.
HEK M K G H b
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Ctparerun NpoOEKTUPOBAHUS

Ctpaterus NpOEeKTUpOBAHUA onpepaenser
"HanpasrneHue AsuxXeHUA" nporpammucta Ot
UCXOAHOU NOCTAHOBKU 3GAAYU K KOHe4yHOM
Uenu - nporpamme pelieHUs 3TOU 3aAaYM.

PasnuuaroT ABe cTpaterumn: Hucxopsiiee npoexkTUposaHue (csepxy
BHU3) U Bocxopduee (cHu3ly Beepx). B ocHoee obeux cTtpateruu
NeXuT APUHLMN MOAYNBHOCTM.
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Crpareruu NpoeKTUPOBAHUS

Hucxopsuwee npoexktuposaHue COCTOUT B TOM, YTO
pa3spaboTka nNpOrpammel  HavuHaeTca csepxy, ¢
camerx  obumx  cseseHUM O  npoekTe MU
NPOAOIKAETCA MO YPOBHAM UepapxXum BHU3 NyTem
pa3bueHus Ha KQXAO0M ypoBHe 3a4a4u
npeAbIAyllero YPOBHA Ha paa 6onee menkux,
CaAMOCTOATCIIBHBIX I10A3a1d49 J0 TCX IIOP, ITIOKd HC OKAKCTCA
BO3MO’KHBIM 34alICATh IIPOI'PaMMbl PCHICHUA 3a1da9 HHUKHCIO
YPOBHs Ha OAHOM M3 SI3bIKOB IIPOI'PAMMMPOBAHMNAI.

Mpoexr sepxsiero
YPOBHA

’
Bubauorekn Bubanorexn
MORY e MORY en
nnnnnnnnnnn nons3osare

Mpusmrrnest MpuMuTMEs) MprMuTHEsl MpaMrTresl

Brixon




Crpareruu NpoOeKTUPOBAHUS

Bocxopduee npoektuposaHue COCTOUT B TOM, 4TO 3a
OCHOBY npoekta bepyTca Kakue-TO Yyxe rOTOBbIe
NpOrpaMMHbIE MOAYSIU, U3 KOTOPLIX CTPOATCA Apyrue,

6onee CcNOXHble UNU HeaAoCTalkouuUe B ucxogHoM Habope, TaKuM
00pa3oM, 4TOObI B UTOI'€ BBIIIOJHUIACH UCXOHAS IOCTAHOBKA 3a/1a4H.

Hepnoctatkom pAaHHOW cTpaterun dsnseTca TO, UYTO JIOTUYECKU CTpPOUHas
CTPYKTYpa MpPOrpaMmbI MOSyYaeTca Nub B pe3ynbTaTe MHOFOYUCITIEHHBIX npob
N OWMOBOK, UTO 3aTArUBAECT CPOKU pa3paboTKU NMpoOrpamm.

/
]

A
f A N
Hepapxuueckue CTpYKTYPHELE

INPHMHTHEERI INPHMHTHEERI
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Metoa CTpyKTYpHOTO IIPOrpaMMUPOBAHUA

TTpyHUMN MmeTOAG CTPYKTYpHOrO NpPOrpaAMMUPOBAHUSA
COCTOUT B TOM, YTO nporpamma paspabateisaeTtcs B
BUAe  onpefefieHHHIM  0bpasom  coeAuHeHHbIX
CTPYKTYp TpexX pasfiuyHLIX TUNOB:

nocneposatenbHas (NUHeWHaa), B KOTOPOU KOMGHALL WU
ANPOrPpaAMMBI BLIMOSHAFKOTCA MOCNeAOoBaTeNlbHO B TOM Nopsike, B
KOTOPOM OHW 3aMNUCAHBI;

ycnoeHaa (Bbzbopa, wnu BeTBneHUa), B KOTOpOU XOA
BBIUMCNIUTENbHOrO  Mnpouecca  3aBUCUT  OT  BLIMNOJIHEHUS
HeKOTOpOro ycnoBus;

LIMKNUYeckas (noeTopeHus), B KOTOpOWU
onpefernieHHas MOCNeAOBATENbHOCTb KOMAHA WNU  NPOrpamm
MNOBTOpSeTCa A0 Tex MOp, NMOKA He MepecCTaHeT BbLIMOJHATLCA
HeKkOoTopOe ycnosue.
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aAaHMﬂ

ITepeuncnuTe 3TaNBl NOATOTOBKY 3aAa4H s pemeHus Ha [I9BM.

PackpoiiTe Ha3HaYEHHUE PTANIOB MOATOTOBKH 3a/1a4M IS perieHus Ha [IDBM.

Jl1st 9ero co3maBannch SA3BIKHM acceMolepa.

Kaxum 006pa3oM oCyIIecTBISIIOCH MPOrPaMMHPOBAaHUE HA HAYAIBHOM 3Tarle Pa3BUTHS BHIYHCIUTEIFHON TEXHUKH.
Koraa nosiBUnuces mporpaMmel.

UTo Takoe A3bIKH BBICOKOTO YPOBHSI.

YTo OTIIMYAET SI3bIKK BBICOKOTO YPOBHS OT MAllIMHHBIX A3bIKOB.

st yero koMnbrOTEPY NEPEBOIUNKH.

Kaxwe OpIBatOT TPaHCIATOPEI.

HaiiTe onpeneneHue CUCTEMBbI IPOrPAMMUPOBAHUSL.

IIporpamma, KoTOpasi IEPEBOAUT UCXOAHBIN TEKCT C A3bIKa BBICOKOTO YPOBHS HA MAIMHHBIN SI3BIK, TOCTYIHBIA KOMIIBIOTEDY.
UTO Ha3bIBAIOT KOAUPOBAHUEM.

Kaxue s361k1 IporpaMMUpPOBaHUS OTHOCSITCS K YHCITy HanOoJiee pacmpoCTpaHEHHBIX.

Komnonentsr Turbo Pascal, kak MOTITHON WHTETPUPOBAHHON CHCTEMBI.

IlepeuncnuTe HanboIee N3BECTHBIC TEXHOIOTHH IIPOTPAMMHUPOBAHWS.

B ueM cyTh MOAYNBHOTO NPUHLIKIIA IPOTPAMMHUPOBAHUSL.

Kaxue cTparerun npoeKTUpOBaHUsI BBl 3HACTE.

B uem cyTh HUCXOIAILIETO U BOCXOJAILETO MPOEKTUPOBAHUS.

B uem cyThb CTpyKTypHOIO TPOTPaMMHUPOBAHMUSL.

TlosicauTe KaKUM 06p330M BBITTIOJIHAKOTCSI KOMaHIbI B JIMHECHHEIX U MUKIIMYECKUX CTPYKTYypax.

CMUCOK JIUTEPATYPbI

1.

VYueOnuk s 9 knacca «uapopmaruka u UKT»: I'maBa 4. OCHOBBI aNTOPUTMH3ALUN U 0OBEKTHO-OPUEHTUPOBAHHOTO
IPOrpaMMHUPOBAHUS.

VYueonuk st 11 kinacca «Madpopmarnka 1 UKT»: OCHOBBI anTOpUTMHU3AIMH U 00bEKTHO-OPHEHTHPOBAHHOTO
MPOrPaAMMHUPOBAHHS.
Caiit Koncrantuna [Tomskoa kpolyakov.narod.ru

KomnbtloTepllpecc exxeMecsyHbIn XXypHan no komnbtotepam http://cp.ru
http://www.izcity.com.
http://www.citforum.ru
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