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OnpeaeAeHMe KoMMblOTEpPA

KOMITbIOTEP (aHrA. computer, ot

AQT. COMPUtO — CUYMTAIO) - MALLNHA AAS
npuema, nepepaboTkn, XpaHEHUS U BblAduM
MHPOPMALIMMN B SAEKTPOHHOM BUAE, KOTOpas
MOXKET BOCMPUHUMATb U BbIMOAHATb CAOXKHbIE
NOCAEAOBATEABHOCTU BbIMUCAUTEAbHbDIX
ornepaumm No 3aAaHHOU NMOCAEAOBATEAbBHOCTU
MHCTPYKLUN — Mporpamme



[ lpyHUMNMaAbHAS cxema
KoMMbloTepa (MOTOKU yrnpaBAE€HUS)

YcTpoucTBo
yrnpaBA€HUA

Npoueccop

OnepatuBHan
NMNAMATD
YcTpouncTBa Mporpamma YcTpoucrea
BBOAA BbIBOAA
AaHHble

BHewHnAn (3HeproHesasmucumas)
NMAMATD




[ lpyHUMNMaAbHAS cxema
KomnbloTepa (MOTOKU AQHHBbIX)

YcTpoucTBo
ynpaBAeHUs

NMpoueccop

OnepatuBHan
NMNAMATD

YcTpoucTBa Mporpamma YcTpouncTBa
BBOAA BbIBOAA

AaHHble
1 )

BxoaAHble
AAQHHble

BbixoaHbIe

BHelwHana (3HeproHesaBucMMasn) AdHHbIE

NMNAMATD



[ IpeacTaBA€HME MHPOPMaALUM B

KOMMbloTepe

® WHdopmaumsa B KOMNbIOTEPE XPAHUTCA B BUAE
NMOCAEAOBATEABHOCTU CUMBOAOB ABOUYHOIO
ardaBuTa — 0 MAM |, KaXKABIM N3 KOTOPBIX
NPeACTaBASIETCS OAHUM U3 ABYX YCTOMYMBbIX
COCTOSIHUM HEKOTOPOro puamyeckoro obbekTa.

® CoOBOKYMHOCTb TaKMX PU3NYECKMX OObEKTOB
COCTaBASIET MaMATb KOMIMbIOTEPA.



YpOBHU NaMATH

1.

o

o

NamaTb LeHTpaAbHOro npoueccopa (LLIM)
Pernctpol LI

BHyTpeHHss Kaw-namaTb LU

OnepaTuBHaa namaTb

BHewHAs Kaw-namaTb

[TamATb ¢ NPOM3BOABHBIM AOCTYNOM (OrepaTUBHOE
3anomMuHalowee yctpoicteo — O3Y)

[MocTosiHHOe 3anomuHalowee yctporicteo ROM
(Read-Only Memory)

BHewlHAA naMATb
YcTponcTBa onepaTtUBHOro XpaHeHus HPopmaumm

YcTponcTBa pe3epBHOro XpaHeHUs U NepeHoca
MHPOpMaLLUM



Aapecaumsa onepaTMBHOM NaMATH

OnepaTrBHaA NaMATb COCTOUT U3 SHEEK OAMHAKOBOTO
pasmepa. Kaxkpas siuemka umeeT CBOM YHUKAAbHbIM
HoMep (aapec). Aapecaums aveek HaunHaeTcs ¢ O
AIBASIETCA HernpepbIBHOM.

Hanboaee 4yacTo BcTpevaowmmncsa pasmep a4emkm — 8 out
(ABOMYHBbIX LMPP). Takasa s4yerKa HasbiBaeTCs HanToOM.

BaT aBAsSieTCA OCHOBHOM €AMHULLEN U3MEPEHUS MaMATH
(Kak onepaTUBHOM, Tak U BHewHeMl). [IponsBoaHbIe
€AUHULLbI U3MEPEHUS:

Kuaob6anT (1024 6anTa)
mera6amt (1024 kuaobamnTa)
rurabamt (1024 merabanTa)
TepabanT (1024 rurabamTa)



PasmelleHMe AaHHbBIX BO BHELUHEM
NnamMsaTU

AaHHble XpaHATCA B BUAE GANAOB - MMEHOBAHHBIX
obAacTer BHELWHEN MaMSTHU, COAEPKALLMUX HEKOTOPYIO
OAHOPOAHYIO ( C TOYKM 3peHUs ONEepPaLUOHHOM CUCTEMBI)
MHPOpMaLUIO.

[lo meToAy AoOCTyna K UHPOpPMALIMKM YCTPOMCTBA BHELUHEN
MaMATU Pa3AEASIOTCS Ha:

» YcTpoucTtBa c NpAMbIM (NPOU3BOAbHBIM) AOCTYMNOM -
BO3MOXHOCTb obpaleHns K 6AokaM MHPOpMaLUKM MO UX
HoMepaM (aapecaM) B MPOM3BOABHOM MOPsiAKE

e YCTPOMCTBA C NOCAEAOBATEAbHbIM AOCTYMNOM —
obpalieHne K 6AOKaM MHPOPMALIMK TaKKe MOXKET
OCYLLLECTBASIETCS MO HOMepaM (aApecam), HO AOCTYM K KaXKAOMY
OAOKY BO3MOXEH TOABKO MYTEM XOAOCTOrO YTEHMUS
(CKaHMpOBaHMS) BCEX MPEALLECTBYIOWMNX OBAOKOB



Apxutektypa $oH HernmaHa

A>koH ¢oH Henman

Poauacs 3 Hos6ps 1903 r. B BeHrpuu B 6oraTon
€BPENCKOMN CEMbeE.

[NepBas Hay4Has paboTta — 1921 r.

ANNAOM UHXKeHepa-XMMKUKa U OAHOBpPEMEHHas
3awmTa Amcceptaumm — 1925 r.

CraTbsa «K Teopuu cTpaTermyeckmx urp» —

”m, é 4 > M?\\»\gs

g — : AOKa3aTEAbCTBO TEOPEMbl O MMHUMaKce — 928 r.

KHura «MatemaTtuyeckme ocHoBbl KBAHTOBOM MeXaHMKu» — 1932 r.
PaspaboTka MeToAOB onTMMaAbHoro 6ombomeTtanms — 1939 — 1943 rr.
MaTemaTuyeckass MoAeAb aTOMHOM 6OMOblI

MeToa MoHTe-Kapao (coemecTHo ¢ C.YAamom)

CoBpemeHHas apxuTekTypa komnbioTepa — 1945 roa,
Ymep B 1957 1.



[ lpyHUMnbl doH Henmana

I. MpuMHUMN MCNOAb30OBaHUA ABOMUYHOMU
CUCTEMbI CUYUMCAEHMUA AAA NMPEACTABAEHUA
AAHHbIX U KOMaHA..

2. [NMpuHUMN NpOrpaMMHOro yripaBA€HMUA.

[lporpamma coctomT M3 Habopa KOMaHA, KOTOpbIe
BbIMOAHSIIOTCSA MPOLLECCOPOM APYT 32 APYrOM B
ONMpeAEAEHHOM MOCAEAOBATEABHOCTMU.

3. anHLI,Mn OAHOPOAHOCTM NaMATMN.

Kak nporpammbl (KOMaHABI), TaK U AQHHbIE XPaHATCA B
OAHOM U TOM Xe NaMATU (U KOAUPYIOTCSI B OAHOM U
TOMU Xe CUCTEME CYUCAEHUS — Yallle BCEero
ABOWYHOM). Hap KOMaHAAMKW MOXKHO BbINMOAHSATD
TaKue XXe AEUCTBUSA, KaK U HaA AaHHbIMMU.



['lpyHUMnbI doH HemmaHa

(NpoAoOAXKeHUE)

4. TpuHUMN appecyeMOCTH NaMATM.

CTpPYKTYpHO OCHOBHas NamMsTb COCTOMUT U3
NMPOHYMEPOBaHHbIX SiYeeK; NpOLLeCCOPY B MPOU3BOAbHbIN
MOMEHT BpEMEHU AOCTYMHa Alobas suenKa.

5. TMpuMHUMN NOCA€AOBATEAbBHOIO MPOrpaMMHOrO
ynpaBAeHUs
Bce KomaHABI pacnoAaraloTcsi B NamMATU U BbIMOAHSIIOTCS
MOCAEAOBATEAbHO, OAHA MOCAE 3aBEpLUEHUS APYTOM.

6. TNMpuHUMN ycAOBHOrO nepexoAa.

KomaHAbI M3 MporpaMMbl HE BCErAa BbIMOAHSAIOTCS OAHA 32
Apyrom. BosaMo>KHO npucyTcTBUE B MPOrpaMmMe KOMaHA,
YCAOBHOIO NepexoAa, KOTOpble MEHAIOT
MOCAEAOBAaTEAbHOE BbIMOAHEHME KOMaHA B 3aBUCUMMOCTU
OT 3HA4YEeHUU AAHHbIX



[ IpeAMET NporpaMMUpOBaHMUS

® NMPOIrPAMMA - onucaHue AEMCTBUM,
KOTOpPbI€ AOAXKEH BbIMOAHUTDb
KOMMblOTEp, aBTOMaTHUYECKHU
nepeBoAMMOE Ha A3blK MALUMHHbIX
KOMaHA 3TOro KomnbloTepa.

® lNpouecc pa3paboTku nporpamMmm AAA

peleHnn onpeAeAeHHbIX 3aaay
Ha3sbiBaloT [TPOPAMMUPOBAHUEM.

® pynnbl nporpamm, paboTalowmx Kak
€AMHOE LLeA0e, COCTABAAIOT NporpaMmmHoe
obecneuenune (MO) KomMnbloTEpa.



MNcnoAHsemas nporpamma

® BbinoAHsAeMas nporpaMMa XpaHUTCA B NaMATU
KOMMbIOTEPA B BUAE MALLUMHHBIX KOMaHA,
3aKOAMPOBAHHBIX B BUAE MOCAEAOBATEABHOCTU HYAEM
M eAnHUL,. Kaxkpas MalUMHHaA KOMaHAQ 3aHUMaeT
LLeAOe KOAMYecTBO 6anT (He MeHee opHOro 6anTa).

® Kak noAyuMTb NporpaMmMmy B BUAE MALLUMHHBIX KOMaHA/!
o HenocpeAcTBeHHO 3anMcaTb 3TU KOMaHADI
o HanucaTtb nporpammy Ha Accembaepe
°  HanucaTb nporpaMMy Ha fi3blke BbICOKOIO YPOBHS



HenocpeacTBeHHas 3anmch
MaLUMHHbIX KOMaHA,

® CcoOXpaHeHWe NMporpamMmbl B BUAE NMOCAEAOBATEABHOCTHU
KOAOB KOMaHA B darAe Ha AUCKE;

@® 3arpyska rnporpamMmbl B ONepaTUBHYIO MNaMAThb;

® 3anycK nporpammbl (YKasaHMe YCTPOMCTBY YMNPaBAEHMUS
aApeca NepBoM UCMOAHSIEMOM KOMaHADI)

HeAOCTaTKM TAKOIo NMNOAXOAAQA.

® HeobxoAUMMO MOMHUTbL KOAbI BCEX MALUMHHBIX KOMaHA
(HECKOABKO COTEH);

® [lporpamma BeAMKa, T.K. MALULMHHAA KOMaHAQ BbIMOAHSIET
HeboAbLOM 06beEM paboThl;

® HenepeHocMMOCTb NpOrpamMmmbl Ha KOMIMbIOTEPSI C
APYroun apXuTeKTypou



HanucaHue nporpammebl Ha
Accembaepe

® AAS KaXKAOM MALIMHHOM KOMaHAbI pa3pabaTtbiBaeTcs
KomaHAa Accembaepa, MHEMOHMKa KOTOpol Boaee
noHsTHa YeaoBeKy. KomaHaa Accembaepa moxkeT
COOTBETCTBOBaTb HECKOABKMM MAaLUMHHbIM KOMaHAAM.

® [lporpamma Ha Accembaepe AOAXKHA ObITb
NpeABapMTEAbHO NMpeobpa3oBaHa B MaLUMHHBINA KOA C
MOMOLLLbIO CMELMAAbHOM MPOrpaMMbl — TPAHCAATOPA.

® B onepaTuBHYIO NamATb 3arpy»kaeTcsa pe3yAbTaT paboTbl
TPaHCAATOPA — UCTOAHSAEMbBIN KOA.,



HanucaHue nporpaMmbl Ha A3biKe
BbICOKOIO YPOBHS

[lporpamma npeactaBasieT cobom Habop onepaToposB
(MHCTPYKLUMM), CTPYKTYPa KOTOPbIX HarlOMUHAET
ecTecTBEHHbIE fA3bIKU. A3bIK, KaK MPaBUAO, HE NPUBSA3aH K
KOHKPETHOM apxXMTeKType (Habopy MalMHHBIX KOMaHA).
TekcT nporpaMmmbl ropasao 6oaee KOPOTKMIM MO CPaBHEHMIO
c nporpammoi Ha Accembaepe.

[lporpamma Ha f3biKe BbICOKOIO YPOBHS AOAXKHA ObITb
NpeABapUTEAbHO NpeobpasoBaHa B MaLLUMHHbIA KOA, C
MOMOLLbIO CMEeLUaAbHOM MPOrpaMMbl — TPAHCAATOPA.
TpaHcASTOp OpMEHTUPOBAH Ha KOHKPETHYIO apXUTEKTYPY
KOMMblOTepa.

B onepaTuBHYylO NamaATb 3arpyrkaetcs pe3yAbTaT paboTbl
TPaHCASAITOPA — UCTMOAHSIEMbIN KOA.



MHTepnpeTauus U KOMNUAALMUSA

TpaHcAATOpPbI NPOrpaMM Ha A3blKaX BbICOKOrO YPOBHS UAM
AcceMbaepe AeAATCA HA UHTEPIPETAaTOPbl U KOMMUASITOPbI

® /HTepnpetatop obpabaTbiBaeT KaXKAYIO MHCTPYKLMUIO
NporpaMmmbl He3aBUCMMO OT ApYrux. [locae obpaboTku
MHCTPYKLMUSA cpa3y >Ke BbiNoAHseTcs. O6paboTka
CAEAYIOLLEN MHCTPYKLMM HAUMHAETCS NMOCAE
BbIMOAHEHUSA NMpeAblAyLLen. MICMOAHAEMbBIM KOA, KaK
NPaBUAO, HE CO3AAETCH.

® Komnuaatop obpabatbiBaeT NPOrpaMMy LLEAMKOM, U
MCMOAHSIEMBIA KOA COAEPXXMUT pe3yAbTaT 0bpaboTku
BCEU MPOrpamMmbil.



rlPeMM)’LLI,eCTBa U HEAOCTATKU
Ka>XXKAOIo BUAA TPAHCAATOPOB

® UHtepnpeTaTopbl 60Aee NpocThl B paboTe U TpebytoT
MeHbLLE pecypCoB;

® WHTepnpeTaums BbinoAHsieTcs BbicTpee, YeM
KOMMUAALUS;

® [lpy HeoH6XOAMMOCTM NOBTOPHOIO BbIMOAHEHUS
NPOrpamMMbl AOAXKHA BbINMOAHATLCSA €€ MOBTOpHas
TPaHCAALMS;

® [lpu obHapyeHMKN OWNOKKM B NpOrpaMMe OKasblBaeTCS,
4YTO YacTb paboThbl Y)Ke NPOAEAAHA, 2 OTKAT 3a4acTylo
HEBO3MOXKEH.



KAaccnoukauma nporpaMmHbIX
KOAOB

o McxoaHbIM TEKCT (MCXOAHBIM KOA) — MpOrpamMma Ha
A3blKe BbICOKOIO YpPOBHS MAM Accembaepe. XpaHuTcs,
KaK MpaBUAO, B BUAE TEKCTOBOIO dalAa.

o OBBLEKTHbIN KOA — Pe3YAbTaT KOMMUASILLUM UCXOAHOTO
TeKCTa OAHOIo NPOrpaMMHOro MoAyAsi. OBbeKTHbIN
KOA NMpeAcTaBAsieT coboM NOCAEAOBATEABHOCTD
MaLLUMHHBIX KOMaHA U CCbIAOK Ha APYyrne obbeKTHbIe
MOAYAU. OBbEKTHbBIN KOA HE MOXKET BbITb
HEMOCPEACTBEHHO BbIMOAHEH.

o McrnoAHsembI KOA NOAyYaeTCa M3 OObEKTHbIX KOAOB B
pe3yAbTaTe pa3peLleHUs CCbIAOK (KOMMOHOBKM,
AMHKOBKM). HacTHbIN CAyYan pa3peLleHMs CCbIAOK —
NOAKAIOYEHUE CTAaHAAPTHbIX BUBAMOTEK.



Cxema co3AaHUS UCMOAHSIEMOTO

KOAa

UCXOAHDbIN TEKCT T

NporpaMmMmbl CO3Aa€TCA TEKCTOBbIM
PEAAKTOPOM U 3arnnCbiBa€TCA Ha AUCKE

[Mpenpoueccop npeobpasoBbiBaeT
MCXOAHBIN TEKCT

Komnuastop cosAaeT\

06BbEKTHbIN KOA
n COXPaHﬂeT ero Ha AnmckKe

KoMnoHoBLUMK cBS3bIBaET \
0BObeKTHbIN KoA ¢ BUbAMOTEKAMMU,

co3aaeT UCMOAHAEMbIU danA
N COXPaHSET ero Ha AMCKe

/

3arpysuuk pasmeliaeT
MCNOAHAEMbIN panA
B OMepaTUBHOM MaMATH

/

LleHTpaAbHbIM NpoLeccop
BbIOMpaET KaXAYIO MHCTPYKLMIO
1 BbIMOAHSIET ee

Bbino

AHEHUue

OnepaTunBHas
NaMsaTb




MNcnpaBAeHue ownbokK B npouecce
PEaAU3aLLUM MPOrpaMMbl

J

MNcxoaHbIM KOA
NcnpaBaeHne
CUHTAKCUYECKUX l
owmnbok /
\ Komnuasuus
NcnpaBaeHue
CEMAHTUYECKUX
owmnbok /
\ KomnoHoBKa (AMHKOBKa)
NcnpaBaeHue
CeMaHTUYeCKUX l
owmnbok
Bepudukaums, TectuposaHue,
OTAQAKAQ,
\ 3KCMAyaTaLus




7KM3HEHHbIN LMKA MPOrPaMMHOIO
obecnevyeHus

[lpouecc co3paaHUA U UCMOAB3OBaHMSI NMPOrPaMMHOIO
obecneyeHus, NPEACTABAEHHbIM B BUAE
NMOCAEAOBATEABHOCTM 3TAMOB U BbIMOAHSEMBIX Ha 3TUX

3Tanax MpoLLEeCcCOB Ha3bIBAETCA MM3HEHHbIM LLUKAOM
nporpaMMHoro obecnevyeHus.



OcHoBHbIe 3Tanbl YXU3HEHHOro
umkaa NO

« ®opmMmupoBaHue TpedboBaHUU — Npouecc cbopa TpeboBaHMI
K CMCTeMe, UX cucTtemaTtmsaunm, JOKYMEHTUPOBaHUS,
aHanmusa, BbISBMEHUSI NPOTUBOPEYUIA U HEMOSHOTHI,
paspellueHnsa KOHQIMKTOB.

» Pa3paboTka npoekTa - 4eATeNbHOCTb N0 CO30aHUI0 MPOEKTA,
TO €CTb BOCMPOM3BOANMON MOoAENN NPOrpamMmMHOro
obecneyeHus.

o Peanunsaums - stan *XnM3HeHHOro Lukna nporpamMmHoOro
obecneveHuns, oobeanHsoLWKMM nocnenoBaTenbHble dasbl
co3aHusa nporpamMmmbl B BUOEe MCXOOQHOro Koda, 06beKkTHOro
Koda U MCNOMHMMOro Koga. Pe3ynstatom peanusaumm
SIBNSIETCA Nporpamma, Kotopasi MOXeT ObITb UCMOSIHEHA Ha
KOMMblOTEpPE.



OcCHOBHbI€ 3Tanbl })KU3HEHHOIO
umkaa O (npoaoAkeHume)

» YcTpaHeHue owmnbOK - NpoLEeCC YCTPAHEHUS NPUYNH TOrO,
4YTO NporpamMmmHoe obecnevyeHne He paboTaeT, NMMbo pesynesrar
ero paboTbl HE COOTBETCTBYET BblpaboTaHHbIM TPeDOBaHUSIM.

« JKcnnyaTauma — 0eATernbHOCTb MO UCTMONb30BaHUIO
NporpaMMHOro obecneyeHuss Onsa peLleHns NpakTUYecKmx
3ajau.

« ConpoBoxageHue - mogmdumkaumsa nporpaMmmMmHoro
obecreyvyeHuns ¢ uenblo YyCTpaHeHUs OWNOOK, peanu3auunm
NOTPeOHOCTEN 3aKasymKa B YIy4YLlLEHNUUN TEX UNN NHbIX
XapaKTePUCTUK, a TakKe ero agantaunm K UCrosib30BaHunIo B
MOONPULMPOBAHHOM OKPYXKEHUM.



KaCKaAHaFI MOAEAb XU3SHEHHOTIO
LIUKAQ

KackapHasa MoAEAb YKM3HEHHOTO LMKAA ("MoAEAb Boponaaa')
NpeAyCMaTpUBAET NMOCAEAOBATEABHOE BbINOAHEHUE BCEX 3TArMOB
NMPOEKTa B CTpOro $pMKCMpoBaHHOM Mnopsiake. [epexoa Ha
CAEAYIOLLUMI 3Tan O3HAYAET NOAHOE 3aBeplLueHUe paboT Ha
NpeAblAyLLLEM 3Tane. DTa MOAEAb Bblaa pacnpocTpaHeHa B 70-80x
roaax XX Beka.




KackapHasi MOAEAb YKM3HEHHOTO
LMKAQ (MPOAOAXKEHME)

- Ha npakTuke 3Tanbl KaCKAAHOM MOAEAU PEAAU3YIOTCS UTEPALLUOHHO, C
. LIMKAAMK OBpaTHOM CBSI3U MEXAY 3Tanamu.




CnnpaAbHass MOAEAb KU3HEHHOTO
umkaa NO

OTa Mogenb npeagycmMarpuBaeT cnupaneobpasHoe
COBEpPLUEHCTBOBAHME CUCTEMbI MYyTEM MOCeA0BaTENLHONO Co3aaHus
NPOTOTUMNOB (HOBbLIX BEPCUIN) 3TON CUCTEMBI. Ha KaxXgom BUTKE
cnupanu nNpu co3gaHum o4epenHoOn BEpPCUM NMPoayKTa, YTOYHSATCSA
TpeboBaHMA NpoekTa U NNaHupyTca paboTbl 3TOro BUTKA.

N

Paszpab6oTka
npoekTa

®dopmupoBaHue
Tpe6oBaHuM

A

—
Bepcua | Bepcusa 2

PeaAuzauus

YcTpaHeHue
ownb0oK

Bsoa B
AeucTteme
NPOTOTUINOB
(Bepcuin)
CUCTEMDI




OnpeaeAeHue aAropuTma

AAroputM — cTporas M 4eTKas KOHeyYHas
cucTema NPaBUA, KoTopas onpeAeAseT
NOCAEAOBATEAbHOCTb AEUCTBUMU HAA HEKOTOPbIMU
OObeKTaMM M MOCAE KOHEYHOrO YMCAQ LLAroB
NPUBOAUT K AOCTUXKEHUIO MOCTABAEHHOMN LLEAM.



CBOMCTBA aArOpmUTMA

® NOHATHOCTDb (AOCTYMHOCTb) - BCE AEMCTBUSA,
OMUCaHHbIE B aATOPUTME AOAXKHbI ObITb MOHATHbI
MCMOAHUTEAIO, TO €CTb AOAXKHbI MPUHAAAEXKATb CUCTEME
AEUCTBUU AAHHOIO UCMOAHUTEAS,

® onpepeAeHHOCTb (AETEPMUHMPOBAHHOCTB) — KaXKAOe
AENCTBUE AOAXKHO ObITb YETKO U OAHO3HAYHO
ornpeaeAeHo". TouyHoe npeanncaHue”, To ecTb,
NpeAnucaHme, 3aAal0LLLEE AATOPUTM, AOANKHO
BbIMOAHATLCS OAHO3HAYHO U MOCAEAOBATEABHO AAS
MOAYYEHUSA KOHKPETHOIO U OAHO3HAYHOIO Pe3yAbTaTa;

® KOHEeYHOCTb — BbIMOAHEHMUE dAATOPpUTMa AOAXKHO
3aBEpPWLNTBbCA 32 KOHEYHOE YHUCAO LUAroB,



CBoMCTBa aAropuTma

(NpoAoOAXKeHUE)

® pe3yAbTaTUBHOCTb (CXOAMMOCTb) —
AOCTUXKEHUE MOCAE KOHEYHOrO YMCAQ LLAroB
MCKOMOTIO pe3yAbTaTa;

* AMCKPETHOCTb (AUCKpETHasi CTPYKTYpa) —
MCMOAHEHNE AATOPUTMA AOAXKHO COCTOSITb U3
OTAEAbHbIX LIAaroB; AATOPUTM MpeACTaBASIET
cobom ynopsAo4eHHOE KOHEYHOE MHOXKECTBO
LLIAroB AASl MOAYYeHUA pe3yAbTaTa. A BcsKoe
MHO>XeCTBO 0bAapaeT CBOMCTBOM AUCKPETHOCTMH,
TO €CTb B AlOOOM aAropuTME AASl KAXKAOTO Luara
(KpOMe MoCAeAHEro), MOXHO YKasaTb
CACAYIOLWUN 32 HAM Luar,;



CBoMCTBA aATOPMTMA (OKOHYaHUE)

® KOHCTPYKTMBHOCTb OOBEKTOB - UCXOAHbIE
OObeKTbl, IPOMEXYTOYHbIE U KOHEYHble pe3yAbTaThl -
3TO KOHCTPYKTMBHble OObEKTbI, KOTOPbie MOTYT ObITb
MOCTPOEHbI LLEAUKOM MAU AOMYCKAIOT KOAMPOBaHME B
KaKUX-TO aAdaBUTaX.



Cnocobbl 3anucK aaropmTma

® CcAOBECHOE ornncaHme Ha eCTeCTBEHHOM
A3bIKE,

® MaTemaTM4ecKas 3anuch;

® rpaduyecKas 3anucb B BUAE BAOK-CXeM,
CTPYKTYPOrpaMMm u rpados;

® 3aMNUCb HA UCKYCCTBEHHOM
AATOPUTMUYECKOM fi3blKe (MCEBAOKOAE);

® 3aNUCb HAa OAHOM U3 A3bIKOB
NpOrpaMMMpOBAHMUSAL.



HaxorkaeHue MMHMMYMa 13 3 YnceA

(BapuaHT |)
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HaxoxxaeHne MMHMMYMa 13 3 Ymcea
(BapuaHT 2)




I'Iapa.A.M Mbl NIpOrpaMMNpPOBaAHHAA

NMapapurma nporpaMmMmMpoBaHUA — 3TO
COBOKYMHOCTb MAEU U MOHATUMN, ONPEAEASIOLLAA CTUAb
HanMcaHMAa Nporpamm.

OCHOBHble NapaAMIrMbl MPOrPaMMUPOBAHUS:

® MMepaTUBHOE, AEKAAPAaTUBHOE U GYHKLLMOHAABHOE
NpOrpaMMUpPOBAHUE;

® CTPYKTYpPHOE NMpOrpaMMUpPOBaHMUE:
® 06bEKTHO-OPUEHTUPOBAHHOE MPOrpaMMUPOBaHME

® npoueAypHoe U COBbITUMHO-OPUEHTUPOBAHHOE
NpOrpaMMUpOBaHME



CTpyKTypHO€E NpOrpaMMMUpoBaHUeE

CTpyKTypHOE NporpaMMMpOBaHME — METOAOAOTUS pa3paboTKu
NporpaMmMHoro obecrneyeHns, B OCHOBE KOTOPOM AEXMUT
NPEACTAaBAEHWE MPOrpamMMbl B BUAE UEPAPXUUECKOM CTPYKTYPbl
OAOKOB.

I. Aobas nporpamma npeacTaBAsieT cobol CTPYKTYpY, MOCTPOEHHYIO U3
TPEX TUMOB 6a30BbIX KOHCTPYKLLUM:

® nocAaepAOBaTEAbHOE UCMOAHEHUEe — OAHOKpAaTHOE BbINMMOAHEHUE
onepau.mZ B TOM MNOPAAKE, B KOTOPOM OHM 3arfnunNCaHbl B TEKCTE MNMpOrpamMmbol;

® BeTBAE€HME — OAHOKPATHOE BbINMOAHEHME OAHOM U3 ABYX UAU BoAee
onepaumi, B 3aBUCUMOCTHU OT BbIMOAHEHUS HEKOTOPOrO 3aAaHHOTO
YCAOBMUS;

® LMKA — MHOTOKPaTHOE UCMOAHEHME OAHOM U TOM XKe ornepaLmm A0 Tex
Mop, MoKa BbIMOAHSIETCSA HEKOTOPOE 3aAaHHOE YcAoBUeE (YCAOBUE
MPOAOAXKEHUS LIUKAQ).

B nporpamme 6a3oBble KOHCTPYKLMM MOTYT ObITb BAOXKEHbI APYT B APYra
NPOU3BOAbHbIM OOPa3oOM, HO HUKAKMUX APYTMX CPEACTB YNpPaBAEHMUS
MOCAEAOBATEAbBHOCTbIO BbINOAHEHMSI OMNepaLmii He NpeAyCMaTpUBaETCS.



CTpyKTypHO€E nporpaMmMmpoBaHUe
(NpoAoOAXKeHUE)

2.

[loBTOpSsOWMeEcs pparmeHTbl Nporpammbl (AMBO He
NoBTOPSIOLLMECS, HO NPEACTaBAsOWMe cobol
AOTUYECKMU LLEAOCTHbIE BbIYUCAUTEABbHbIE BAOKMN)
MOTyT OPOPMAATLCA B BUAE T. H. NTOAMNPOrpamm
(npou.e.A.yp MAM GyHKUMK). B 3TOM cAyyae B TekcTe
OCHOBHOM MPOrpaMMmbl, BMECTO MOMELLLEHHOTO B
noAnporpaMmy ¢parmeHTa, BCTAaBASETCS
MHCTPYKLMUSA BbI3OBa NoAnporpammbl. [ 1pu
BbIMOAHEHMWN TaKOW MHCTPYKLUU BbINOAHSETCS
BbI3BaHHas MOAMPOrpaMMma, NOCAE Yero UCNOAHEHUE
MPOrpaMMmbl MPOAOAXKAETCA C MHCTPYKLUMU,
CAEAYIOLLEN 32 KOMAHAOMN BbI30BAa MOAMNPOrpamMMbil.

PaspaboTka nporpamMmmbl BEAETCA MOLLAroBo,
METOAOM «CBEPXY BHU3Y.



A OCTOUHCTBA CTPYKTYPHOIO
NpOrpaMMMpPOBaHUSA

CTpyKTypHOE NpOrpaMMMpOBaHUE MO3BOASIET 3HAYUTEABHO
COKPaTUTb YNCAO BApMAHTOB MOCTPOEHMS NPOrpaMmsbl No
OAHOM 1 TOM XKe cneunduKaLmm, Y4TO 3HAUYUTEABHO
CHUXXAET CAOXKHOCTb MPOrpamMMbl U, YTO eLle BaXKHee,
obAeryaeT NoHMMaHUe eé Apyrumu paspaboTymkamm.

B cTpyKTYpUpOBaHHbIX Nporpammax AOrMYeCKU CBSI3aHHbIE
ornepaTopbl HAXOASTCS BU3yaAbHO BAMIKe, a cAabo
CBAA3aHHble — AaAblLUE, YTO NO3BOASET 0bXxoauTbCs be3
OAOK-CXeM U APYTUX rpadmyeckmux Gopm nsobparkeHus
aArOpUMTMOB (MO CYTH, CaMa NPOrpaMma SIBASIETCS
cobcTBEeHHOM BAOK-CXeMOM).

CUWABbHO ynpoliaeTcs Npouecc TECTUPOBAHUS U OTAAAKU
CTPYKTYPUPOBAHHbIX MPOrpamm.



Cnocobbl onucaHusa a3blKOB

NPOrpaMMMpPOBaHUS

Hanboaee 4acTo ncnoabsytoTcs
cAeAytoLMe crnocobbl ONUCAHUSA S3bIKOB
NPOrpaMMUPOBaHUS (MeTas3bIKM):

® HopMaAbHasa ¢opma bakyca-Haypa
(BHD);

® CUHTaKcu4vyeckue pAmarpammbl Bupra;
® dopMaAbHble rpaMMaTHUKMU.



Popma bakyca-Haypa

[1pu 3anucu B popme bakyca-Haypa ncnoabsyrotcs
HECKOAbKO TUMOB OOBLEKTOB:

|.  OCHOBHbIE CUMBOAbI (MAU TEPMUHAABHbIE
CUMBOABI, B YaCTHOCTU, KAIOYEBbIE CAOBA) —
OYAYT 3anMMCaHbl YEPHbIM LLBETOM;

2. METaAMHIBUCTUYECKUE MepeMeHHble (AU
HEeTEPMUHAAbHbIE CUMBOAbI), KOTOpPbIE
COOTBETCTBYIOT KAKUM-TO MOHATUAM
onucbiBaemMoro sa3bika. MeTaAMHrBuCTHUYECKME
nepeMeHHble U306paXkaloTCcsa pyCCKMMMU
CAOBaMM, 3aNMUCAHHbIMU CUHUM LLBETOM, U
3aKAIOYAIOTCS B YTAOBbIE CKOOKMK <>;



Popma bakyca-Haypa
(NpoAoOAXKeHUE)

3. MEeTAaAMHIBMCTMYECKME CBA3KM, KOTOPblE TaKXKe ByAyT
3anmMcbiBaTbCS CUHUM LLBETOM:

® = onpeAeAeHMe MeTarepeMeHHOM (BO3MOXHO,
PEKYPCMBHOE)

® [] Heobs3aTeAbHAA KOHCTPYKLMUS
® []... KoHcTpyKumMs noeTopsieTca 0 n 6oaee pas
® {}... KoHcTpyKuma nosTopseTca | u 6oaee pas

® | pasAeAUTEAb AAS BAPUAHTOB



[ Ipmep ncnoabzosaHus bHO®

® <uejsioe> ::= <uejioe 6Oes BHaka> | + <uejoe 6e3s
sHaka> | - <uejgoe 0Oern 3HaAkKa>

® <uejyice 6e3 3Haka> ::= <uuppa> | <uejyioce Ge3 3BHAKA>
<umnoppa>

® <umdppa> ::=0 | 1 | 2 | 3 | 4 | 5 | 6 | 7| 8] 9

® <xomMeHTapumt C++> ::= /* <rvexcT> */ | // <TekcT IO

KOHIIa CTPOKIM>

Yrnosble CKOOKM B OMUCAHUSX METANEPEMEHHbIX YaCTO
ybupatoTcs



CuHTakcnyeckmne amarpammol BupTa

CuHTaKcMyeckas aAmarpaMma — 3To rpadpmnyeckoe rnpaBUAO
ONpeAEeAEHUss KOHCTPYKLMU A3blKa C MOMOLLbIO
cneumaAbHbIX 0603HaYeHNIM (3AEMEHTOB).

TEPMUHAAbHbIN
CMMBOA

MeTanepeMeHHad




[ IlpMep cUHTaKCHM4YeCKoM
AVarpammol

LleAoe

Lleroe 6e3 3HaKa

¢

Lleroe 6e3 3HaKa

Llearoe 6e3 3HaKa

Lingpa




\eKkcembl

/A\eKceMbl A3blKa nporpaMMmMpoBaHUA aHAAOIT'MYHblI CAOBaM
€CTECTBEHHOIO A3blKa.

MMeHa (MAEHTUPUKaTOPDI);
KAIOYEBbIE CAOB2;
3HaKU onepauuu;

PasAEAUTEAU,

AUTEpPaAbl (KOHCTaHTbI).
N3 AekceM cOCTaBASILOTCA BbIpaXKEHUA U OMEepaTopbl.

® BbiparkeHue 3ap3eT NPaBMAO BbIYMCAEHUSI HEKOTOPOTO
3HaYeHus.

O OnepaTop 32A2€T 3aKOHYEeHHOe ornrcaHue HEKOTOPOro
AENCTBUA.



