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[ OcHoBbI anropMTMmM3aumnm

AnroputMm: onpegeneHus

s  ANroputm — TOYHOE OonucaHune NocriegoBaTesibHOCTU OENCTBUMN,
HanpaBfieHHbIX Ha MoJSly4YeHne 13 3agaHHOro HavdarbHOro COCTOAHUSA
onpeaeneHHoro pesynerara

= Anropyutm —
1) nnaH Toro, YTo AOMKHO BbITb cAENaHO, BbINOMTHEHO
2) 3akoampoBaHHas MHopmauus, BBogMMast B KOMNbOTEP ON4
ynpasreHnsi ero AesiTefibHOCTbIO



-
AnNroputmMm: ncnonHuTtenb

= WcnonHutenb anroputmMma — 3T0 HeKOTopada abcTpakTHasa unm
pearnbHas (TexHu4yeckas, buonormnyeckas nnnm dnoTexHnyeckas)
cuctema, cnocobHas BbINOMHUTL AEUCTBUSA, NpeanicbiBaemble

anropuTMoMm

= VlcnonHutena xapakTepusyior:
cpena
afieMeHTapHble ENCTBUA
cuctema komaHg ucnonHutens (CKN)
OTKasbl
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AnropuTtMm: CBOUCTBA

s [lIOHATHOCTbL AN UCMONMHUTENS
NCNOJNMHNTENDb almropnTMa A0JNKEeH NOHNMaTb, KaK €ro BbIMOJTHATb
s [UCKpeTHOCTb (NPepbLIBHOCTb, pa3aesibHOCTb)
arnropunTmMm OoJrkKeH COCTOATb N3 OTAEJIbHbIX LLaroB (STaI'IOB).
s Pe3ynbTratTMBHOCTb (KOHEYHOCTb)
arroputTmMm OosrkeH npuBoanTb K pedylibraTy 3a KOHEYHOE YNCI10 LWaros
= OnpegeneHHOCTb (4ETEPMUHNPOBAHHOCTD)

npn OANHAKOBbLIX NCXOAHbLIX OaHHbIX arirfoOpnUTM OOJ1XKEeH BbldaBaTb O4NH
N TOT XKe pe3ynbrart

m MaccoBoCTb

arnropmntTmMm JOJKeH pelwaTtb LernbIn Knacc ogHOTUMHBLIX 3a4a4y C
pa3finiHblIMN KOHKPETHBIMU 3HA4YEHUAMN NCXOOHbIX OaHHbIX

= KoppeKkTHOCTb

arnropuTmMm goJrKeH aBaTb BEPHOE peLUEeHNE MNpun nobbIX A0NyCTUMbIX
NCXOAHbIX AaHHbIX
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Anroputm: dpopMbI 3annUcu

x CnoBecHasi

3alimCb Ha eCTeCTBEeHHOM A3blKe
x [pacdpumnyeckasn

n3obpaxeHns n3 rpauyecknx CUMBOIOB
= [lceBaokoabl

nosiydoopmanun3oBaHHble ONMcaHNA anropuTMOB Ha YCITOBHOM
anropuTMMYECKOM A3blKe, BKIOYaoLWme B cebsl Kak aNeMeHTbI S3blka
nporpaMmmMmpoBaHust, Tak n dopasbl ECTECTBEHHOIO S13bIKa,
obLWENPUHATBIE MaTeMaTUYeckne obo3HavYeHna 1 ap.

= [lporpammHas
TEKCTbl Ha A3blKaxX rnporpamMmmmpoBaHnA
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AnropuTtMm: crnoBecHas popma 3anucu

s ANropmTtm 3anucbiBaeTcy B BUAe NpOHyMepOoBaHHOU
nocnenoBaTesibHOCTU Waros Ha eCTeCTBEHHOM fA3blKe

s  ANropuTtmbl B CnoBecHo oopmMe 3anmcu agpecoBaHbl YENOBEKY
= [lpumep:

AIroputM crnoXxeHusa asyx umcen (a n b)

1. Cnpocutb, YEMY paBHO YMCIO a

2. Cnpocutb, YemMy paBHO 4YnCIIo b

3. Cnoxutb a u b, pesynsTraT NPUCBOUTbL C
4. CoobWmnTb pesynerar ¢
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AnroputMm: rpaduyeckas popma 3anucu

= [lpu rpadmnyeckom npeactaBneHnn anropmtm nobpaxaerca B Buae
nocneaoBaTeNbHOCTU CBA3aHHbLIX MeXay cobou
dyHKUMOHAaNbHbIX ONMTOKOB, KaXabll N3 KOTOPbIX COOTBETCTBYET
BbIMOSTHEHUO OAHOrO UM HECKOMNbKUX OENCTBUN

=  Anroputmbl B rpadpmyeckon popme 3anncu agpecoBaHbl
NPENMYyLLECTBEHHO YENOoBeEKY

s [lpnmepsi:
Cxema cbopku mebenu
bBriok-cxembl anropmMtmMoB



] OcHOBbI anropUTMu3auum

AnroputMm: rpaduyeckas popma 3anucu

s bnok-cxembl anropntmMoB
Cwm. http://ru.wikipedia.org/wiki/bnok-cxema
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Brok-cxemMmbl: OCHOBHbIe O0OO3Ha4YeHus

TepMmuHaTop

Mpouecc

PeweHue

MpeponpepeneHHbIN

npouecc

BBoa-BbiBOA

paHuubI uMkna

CoepguHuTennb

KommeHTapuu

-

OTobpaxaeT BXOA MK BbIXO U3 BHELUHEN cpeabl (Yallle BCero
Ha4ano 1 KoHel, NporpaMmeil).

BeinonHeHne onepaummn, obpaboTtka AaHHbIX. BHYTpY ykasbiBatoTcA
onepauun. Hanpumep: a = 10*b + c.

OT1obpaxaeT yHKUUIO NepeknovaTenbHOro Tuna ¢ og4HNUM BXO40M
n oBymMa nnu 6onee ansrepHaTUBHbLIMW BbIXO4AMM.

OTtobpaxaeT BbINOSTHEHNE MMEHOBAHHOMO NpoLecca,
onpeaeneHHoro B 4pyroMm MecTe nporpaMmmbl (nognporpamma).

[Mpeobpa3oBaHne AaHHbIX B popMy, NpUrogHyto ans obpaboTtkm
(BBOA) MNK oTOBpaxxeHnsa pesynsratoB 00paboTku (BbIBOSA).

CumBon u3 OBYX YacTen — Havyana n KoHua uukna. Onepauvm,
BbIMNOJIHAEMbIE BHYTPU LXKNA, pa3MeLllaloTcAa Mexay HAMN.
Ycnosus umkna u npupawleHna 3arnncbiBaloTCA BHYTPU CUMMBOJ1a
Ha4dana minn KoHua uuKra B 3aBMCUMOCTU OT TUMa UUKIa.

OTtobpaxaeT BbIXO4 B HaCTb CXEMbI U BXO, U3 OPYron YacTu 9Toun
cxeMbl. Vicnonb3yeTcs Ans obpbiBa/npoaosmKeHUs NMHUMN.

Ncnonb3ayeTtca ans 6onee nogpo6HOro onucaHus wara, npoiecca
UMK rpynnbl NPOLIECCOB.

11
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AnNroputMm: 3anncb B nceBOoKoaax

s [lceBookon

npeacrasnseTr cobon cncrtemy obo3HavyeHuin 1 npasun,
npegHasHa4YeHHyo ansa egmHoobpasHom 3annucu anropuTMoB,;

3aHMMaET NPOMEXYTOYHOE MECTO MeXYy eCTECTBEHHbIM U
dopmanbHbIM SA3bIKaMU;

OObI4HO He NOAYMHEH CTPOrMM CUHTAKCUYECKMM NpaBunam 3anmcu
KoMaHAa;

COAEPXKUT HEKOTOPbIE KOHCTPYKUMN, Npucyme dopmanbHbIM A3blKaM.

s [lpnmepsi:
ANropuTM Ha LLUKOSIbHOM asriropUTMUYECKOM A3bIKe
[Tackanb + pyccKkumn a3bIK
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AnNroputMm: 3anncb B nceBOoKoaax

Mpumep. ANropuUTM Ha LLKOSNTIbHOM anropuTMUYECKOM A3blKe

anr Cymma KBagpaToB (apr uen n, pe3 uen S)
AaHo | n>0
Hapgo [ S=1"1+2"2+3*3+ ...+ n*n
Hay uen |
BBoAa n; S:=0
HUAansior1pmgon
S:=S+i*|
KL,
BbiBoa "S=",S
KOH

13
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Anroputm: nporpammHas 3anuchb

s [lporpammHag 3anucb
3adlnUCb Ha crneunarsibHOM A3biKe NporpamMmmMmmnpoBaHUA

OCYLLECTBISAETCS CTPOro B COOTBETCTBUM C NpaBuiamMm
(CMHTaKCMCOM) A3blka NporpamMMmMpoBaHng

[ToHATHa YenoBeKy, HO nNpegHasHayeHa oopmMasribHOMY
NCNONHUTENIO (KOMMNLIOTEPY, APYroMy YCTPOWUCTBY, NporpaMmme u
T.M.)

s [lpnmeptl:
[lporpamma Ha a3blke nporpammuposaHns Pascal
[Mporpamma Ha da3blke onucaHua rpadpuyveckmx cueH POV-Ray

OnucaHune Beb-CTpaHULbl Ha A3bIKe Pa3METKU rMnepTeKkcTa
HTML v a3bike cueHapues JavaScript
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Anroputm: nporpammHas 3anuchb

s [lpumep. lNporpamma Ha A3bike nporpammupoBaHua Pascal

{ Hporpamva BRYMCACHMA CYyDMOVEI }
var
i, n : longint;
X, eps, sinx, sum, £, p, sign : single;
begin
write('x = '} readlnix);
write('eps = '); readln(eps):
sinx := sin(x):
sum := X;
sign := 1;
n =13
while ( abs(sinx - sum) > eps) do begin
incin,2):;
if n>10 then begin
writeln('Max number of iterations exceeded!'):;

hreak:
end;
£f :=1
p := 1;
for i := 1 to n do begin
f := £*i;
p = pFx;
end;
sign := -sign;
sSum := sum + sign*p/f;
end;
writeln('sin(x) = ', sinx:10:8);
writeln('sum = ', sum:10:8);

end.
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A3bIKKM nporpaMmmMmmpoBaHus

L] MaLIJVIHHO-OpVIeHTVIPOBaHHbIe A3bIKUA
A3blKM HU3KOrO YPOBHS
KaXkgas KoMaHga coOTBETCTBYET O4HOM KoMaHe npoueccopa
cneumdunyHbl Ans KOHKPEeTHOM nnatgopMel

s 73blKM BbICOKOIO YPOBHSA (anroputMnYeckme A3bikn)
NPMONMXEHBbI K eCTECTBEHHbLIM A3bIKaM
NOHATHee 1 yoobHee ans YeroBeka
HE 3aBUCAT OT KOHKPETHOrO KOMNbOTEPA
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] OcHOBbI anropUTMu3auum

A3bIKKM nporpaMmmMmmpoBaHus

ApndpmeTnyeckoe BblpaxxeHue
~3(4x° +3x)

Y 10—y

3anucb Ha an rOPUTMNYECKOM
A3blKE

y = 3*(4*x*x+3*x)/(10-x);

3anuncb Ha accembrepe

fld
fmul
fmul
fld
fmul
faddp
fmul
fld
fsub
fdivp
fstp

dword ptr
dword ptr
dword ptr
dword ptr
dword ptr
st(1),st

dword ptr
dword ptr
dword ptr
st(1),st

dword ptr

[@2]
[ebp-4]
[ebp-4]
[@2+4]
[ebp-4]

[@2+4]
[@2+8]
[ebp-4]

[ebp-8]
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A3bIKKM nporpaMmmMmmpoBaHus

O I'IepeBou, C aJITOPpUTMmNYECKOrIo A3bika B HNCI10Bbl€ KObI
BbIMOJIHAET TPAHCITIATOP

PewunTtb

ypaBHEHUE n Mporpamma
-
< porpamMa B MaLLUUHHbIX
Ha anroasblke Kopax

UTb J+2s8 =1 q L0000 L ™

1 _
nporpam = ® R 0LOLOL nporpam |

oras LotoLL |

PUs L0LLLO
B 7]

100101

JeA
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A3bIKKM nporpaMmmMmmpoBaHus
= YacTo anga nocTtpoeHust nporpaMmmbl HEOOXOAMMO

MCNONb30BaTb HECKOSLKO pa3sHbIX Moaynen (pannos)
n/vnn ctaHgapTHble Moaynu

m1.c \

2. {]

et N:X
{

eyo

{

mN.c ‘(o)ind poo
k~z=oneou }
{)zw proa p yui
), 8pn[oul

l+2.e =0

fq ‘Z:B ]eo|}
} ()urew pioa
Ugw, apnjouly
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A3bIKKM nporpaMmmMmmpoBaHus

= B 3TOM cnyyae TpaHcnsaTop CTpouUT NporpamMmmy B
4YncnoBbIxX Kogax (06bekTHbIe harnbl) OTAENbHO ANs

KaxXa4oro moayns

mi.c \N |— m1.0bj N
m2.c {] l : ‘
) \.. — m2.obj &LO
e A eufz [TpaHchmardpl 1L10L0LL0 |
L
mN.c ‘(o)3nd 34_&6—@1—_r“H A 111100101
k~z=o yeol} |} o mA.ob) &OLLLOL t
A Ozwpon pur| o 1L0L0L0L [LoL00L
| , 8pnjoul 0 e 100101
4ree = e eAaTepTT | | LLlOLLOl
‘q ‘g=e Jeo) 0L0L0LOL o
} (Jurew pioa LOLOLOLL | o
Ugw, apnjouly 10100101
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] OcHOBbI anropUTMu3auum

A3bIkKKU NnporpaMmmMmmnpoBaHuUA

OkoH4yaTernbHYyo COOpPKY NpunoXxeHns (exe-anna)

N3 0ObEKTHbLIX (banioB NPON3BOANT FIMHKOBLUUK
(om aHarn. link — cBa3bIBaThL)

21
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A3bIKKM nporpaMmmMmmpoBaHus

= [lporpamma, ocyLleCcTBNAKLWAA N TPAHCAALUUIO NporpamMm,
N COOPKY NPUNOXKEHNA N3 OOBEKTHBLIX (banos,
Ha3bIBAETCS KOMMUNATOPOM

pr.c _k pr.obj .\ — pr.exe -\
A LLoLLiLo | LLoLLLio |
| fi‘+z*e=q L IpaHcnauuga || 11100001 | —JIMHKOBKA 11100001
-q "¢=ejeoj} 000T0TLO0T 000LOLOL
} (urew pioa L0LOLOLL LOLOLOLL

U ¢, spnpuly 1L0L00LOL 10L00LOL
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A3bIKKM nporpaMmmMmmpoBaHus

s [lporpamma, ocyulecTenstowas n TpaHCAALUUIO NMporpamMm,
N COOPKY NPUNOXKEHNA N3 OOBEKTHLIX (banos,
Ha3bIBAETCA KOMMUMATOPOM

pr.c _k pr.obj .\ — pr.exe -\

A LLoLLiLo | LLoLLLio |
“sze=a |EnssKOMOUAALAA = || 100
-q "¢=ejeoj} 000L0LO0TL b 000LOLOL
_}()U!ewp!OA L0LOLOLL LOLOLOLL
"W, SpnjoulE 10L00LOL 10L00LOL




[lepBUYHbLIE CBeOEeHUSA

O A3biKke Cu

s [lovemy Cn?
s VcTopuga
s [lpocTenwas nporpamma
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[Moyemy Cun?

=  OauH 13 Hanbonee NonynsApHbIX A3bIKOB NPOrpPaMMUPOBaHUS

s CwuHTakcuc asbika Cu ABNSIETCSA OCHOBOW A1 MHOTUX APYrnX S13bIKOB
nporpammupoBanmna (C++, Java, JavaScript, C# n np.)

s [lporpammel Ha Cun XOpoLLO NEPEHOCUMbI MEXAY pasnUYHbIMU
nnaropmamm (KomnunatTopbl Cu CyLLECTBYIOT, NPaKTUYECKU, Ans
BCEX TUMOB NPOLIECCOPOB)

s CoueTtaet B cebe 4epTbl A3bIKOB HU3KOIO N BbICOKOrO YPOBHEMN
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NMNonynapHocTb All

s TIOBE Programming Community Index for August 2014

KonunyecTtBo 3anpocoB Ha Google

Aug 2014 Aug 2013 Change Programming Language Ratings Change
1 2 A C 16.401% +0.43%
2 1 v Java 14.984% -0.99%
3 4 A Objective-C 9.552% +1.47%
4 3 v C++ 4.695% -4.68%
5 7 A Basic 3.635% 0.24%
6 6 C# 3.409% -271%
7 8 A Python 3.121% -0.48%
8 5 v PHP 2.864% -3.83%
9 11 A Perl 2.218% +0.18%

10 9 v JavaScript 2.172% +0.08%



0 OpraHusauuns Kypca 27

NMNonynapHocTb All
s TIOBE Programming Community Index for for August 2014

—

- TIOBE Programming Community Index

Source: www.tiobe.com
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NMNonynapHocTb All

» RedMonk’s language ranking for February 2012
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BricTpoe BBeaeHue B A3bIk Cu

UcTopus

Pa3BuTME A3bIKOB NPOrpaMMUPOBaHUS
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Source: Dominik Gruntz, Java Design
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UcTopus

s  Bocxogut k a3biky B (K. TomncoH), koTopbin BocxoanT K 43biky BCPL
(. MapTuH, 1967)
s PaspabortaH mexay 1969 n 1973 romgamu Bmecte ¢ OC Unix
s  OcHoBHOM BKNag B pa3paboTKy NpuHaanexuT
HeHHucy Putun (Dennis Ritchie)
= VI3HayanbHO npeaHasHavancd ongd
CUCTEMHOro nporpamMmmMmpoBaHus,
T.€. CO3[aHuA
OnepaunoHHbIX CUCTEM
Komnunatopos
YTunut (cnyxebHbIX nporpamMmm) OeHHnC PyTum




] BeicTpoe BBeageHue B A3blk Cu

UcTopus

s PaspaboTtka Benacb Ha MMKpoIBM
DEC PDP-11
- OnepaTtuBHasa namsaTb — 24K6
- W3 Hux ncnonbsyetrcsa OC — 12 K6

s 3agauu

- PaspaboTka HOBOro s13blka
nporpaMmmMmpoBaHmns

- PaspaboTtka Ha HeM
onepauuoHHON CUCTEMBI

31
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UcTopus

. Putumn (cnesa) n K.TomncoH (cnpasa) nepen PDP-11 ¢ oByms TekCcToBbIMU TepMuHanamu (1972)

doT0 ¢ gomMaluHeln ctpanuubl . Putun: http.//www.cs.bell-labs.dom/who/dmr/

32
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UcTopus

= [lepBbIn cTaHaapT (onncaHue asbika) onybnukosaH O.Putun n b.
KepHuraHom B 1978 (K&R-C)

= B cnerka moanduumpoBaHHoM Buae A3blk ObiN cTaHaapTU30BaH
ANSI B 1989 1. (ANSI-C, C89, C90)

=  MexgyHapoaHbln ctaHaapT a3bika yTeepxaeH ISO B 1999 r. (C99)

Cwm. http://lwww.open-std.org/jtc1/sc22/wg14/www/docs/n1256.pdf

HoBble BO3MOXXHOCTU

BCTpamBaemble pyHKUMN (0ObABNEHHBbIE C KMNOYEBLIM CrIOBOM inline)

CHSATbI OrpaHnyYeHns Ha MECTO ONMUCaHNUS NePEMEHHbIX

Heckonbko HOBbIX TUNOB AaHHbIX, BKNtoYada long long int, bool, complex)

MaccuBbl nepeMeHHOW ONHbI

[Moaaepkka 0OAHOCTPOYHbIX KOMMEHTapmneB, HadnHatwmxes ¢ //, kak B8 BCPL unn C++

HoBble 61bnunoTeyHsle yHKLMN
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UcTopus

= Hanbonee coBpeMeHHbIN CTaHOAPT —
C11 nrim ISO/IEC 9899:2011 (HeodmumansHo C1X)

Cwm. http://www.open-std.org/jtc1/sc22/wg14/www/docs/n1570.pdf

HoBble BO3MOXHOCTU

BblpaBHMBaHWe gaHHbIX
CneuundomkaTtop dyHkumm _Noreturn;

BbipaxeHusi, He 3aBucdLlume ot tvna (Type-generic expressions) ¢ UCNOfb30BaHNEM
KrtoyeBoro crnosa _Generic.

Mogaepxka MHOronoTo4HOCTH, fobasneHcneumdukatop Tuna _Thread_local,
3aronoBoYHbIN hann <threads.h>, kBanudukaTtop Tna _Atomic 1 3arofoBOYHbLIN
doann <stdatomic.h>

dyHKumna gets®PyHKUMA gets, npusHaHa ycTapeBLUen N 3ameHeHa 6e3onacHou
ansTepHaTuBon gets_s;

NHTepdrenchl Ansa npoBepku rpaHUL, maccmuea
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[MpocTenwan nporpamma

rmaBHasa (ocHoBHas) PyHKLUMA J

DyHKLUS BCeraa umeeTt umsi main
main — 6e3
3Ha4YeHUs
- -/ void main () Hayarno J
{ ~MporpaMmmsbl
«Terno»
nporpamMmsl }
(OCHOBHa4
4yacTb) . KOHel
~ nporpamMmbi

9 UTto genaet 3Tta nporpamma?
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BbiBOA TeKkCcTa Ha 3KpaH

include = doann stdio.h: )
BKITHOY onucaHune
CTaHOAPTHbIX
#include <stdio.h> dbyHKUMM BBOAA
void main () \/:I‘:IBO,D,a Y
{
printf ("lIpuseT!") ;

}

Bbl /
30B CTaHOapTHO S}QT e
dOYHKLM

printf = print formaj Oynet Ha

. 9KpaHe
(dbopmaTHbIV BbIBOA) P

S




=
Xpoem HaxaTusa nooou KnaBuLln

#include <stdio.h>

_ _ KOMMEHTapun o
void main() KOHLLA CTPOKM

J

{

intf ("lMpuser!") ;
ge tcnar (

\ . I

}

cumBona /%0 %/

xaats éB0aa I KOMMEHTapAN Mexay J
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-
[lepexoan Ha HOBYHO CTPOKY

#include <stdio.h>

void main ()

{
printf ("lIpueer,
getchar () ;

}

nocneanoBaTesribHOCTb

\n (kog 10)
nepexo HOBYIO CTPOKY
\_/

Bacsz!") ;

[Ipueer,
Bacst!
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. 39
IlomalluHee 3aaaHue

1. CamMocCTosATENBbHO BCMOMHUTL/YCBOUTL OCHOBHLIE
NOHATUA anropuTMmM3aLnm

2.  3apeructpupoBartbca Ha portal.edu.asu.ru
(Ha NepBOM MNPAKTUYECKOM 3aHATUN)

3. [locmoTpeTb ponuk
“BHakomcTBOo ¢ Microsoft Visual Studio 2008

4. B kHure
Henten X. M., Oenten . [)x. Kak nporpammunpoBats Ha C

npouyntatb [naBbl 1-3.

5. YCcTaHOBUTL AOMa KOMMNUMATOP U cpeany
NporpamMmMmMpoBaHUA N BbINOMHUTL YNPpaXKHEHUS



[ Bonpocbl 1 oTBETHI

Bonpocbi?

= bbicTpoe BBeaeHme B s3bIk Cu

|

|

d

O

|

|

Moyemy Cn?

NcTopus

MpocTenwas nporpamma
MepemeHHble 1 TUNbI
Onepaunn n pyHkumnn
Bsopa/BbiBOA

s OcHoBbl anropuTMm3admnn

O

O

|

AnropuTtm: onpegeneHne
AnropuTm: cBOMUCTBa
AnropuTM: NCNosiHUTESb
AnropunTtm: oopmbl 3anncu
ArnropytMmyeckue CTpyKTypbl
[Mporpammsbl: BUAbI OLWNBOK
A3bikM NporpaMmMmnpoBaHus
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