ANroputmbl n cnocobbl Ux




Anzopumm — 3mo mo4yHoe npednucaHue, KOImopoe
onpedejissem npouecc, eedywuii 0im ucxodHbIX
JdaHHbIX K mMpebyemMoMy KOHeUHOMY pe3yabmany.

lMpumep: NpaBuna CroXXeHns, YMHOXEHUS, PeLLEHUS
anrebpanyeckmx ypaBHEHUN, YMHOXEHUS MaTpuUL, U T.M.

K ceederuro: CrioBO anroputm NpoucxoamT OT algoritmi, ABNSOLLErOCs NTAaTUHCKOM
TpaHcnMTepaumnen apabckoro UMeHN Xope3MMNCKOro MatemMaTtinka IX Beka anb-Xope3mMmu.
brnarogapst natTuHcKoMy nepesoay TpakTata anb-Xope3mu eBponenubl B XIl Beke
NO3HAKOMMITUCh C MO3ULIMOHHOM CUCTEMOU CHUCTIEHUS, U B CpeaHeBEKOBOM EBpone
anropuTMoM HasblBanacb AeCATUYHAA NO3ULUMOHHAA CUCTEMA CHMUCIIEHNA N NpaBuia cHeTa B
HEWN.



OcHoOBbIe cCBOUCTBa anropmtmosB

PCS)’JlbmamUGHOCTnb O3Ha49a€T BO3MOXXHOCTb ITIO/TYHEHU A
pe3y/ibTdTa ITOCJ/I€ BBITIO/IHEHHMS KOHEYHOI'O KO/INYECTBA onepam/n‘/’l.

OnpedeneHHOCMb COCTOUT B COBITAZIEHUU MOTyYaeMbIX
pe3y/IbTaTOB HE3aBMCHUMO OT M0JIb30BaTe/ sl U MPUMeHsIEMbIX
TeXHUYEeCKUX CPe/ICTB.

Maccoeocmbub 3ax/t049aeTcsi B BOSMOXXHOCTU ITPUMEHEeHU S
AJITOPUTMa K 1IeJIOMY KJIACCy OLHOTHUITHBIX 33/4a4, PAa3/TUYa0LINXCS
KOHKPeTHBIMH 3HAYeHUSIMU UCXOAHBIX JAHHBIX.

JuckpemHocmb — BO3MOXXHOCTb pac4ieHEeHHW s mpollecca
BBIYMC/IEHU I, TPeATTMCAaHHbBIX A/ITOPUTMOM, Ha OT/ie/IbHbIE ITAIIbI,
BO3MOXXHOCTb BbIZIe/IeHUS Y4aCTKOB MPOTPAMMBI C OTIpe/ie/IeHHOU

CTPYKTYPOM.



3aaaHuve anroputTmMa

,HJIH 3dadaHUS Aa/ITOPUTMA H€O6XO,H,I/IMO OIMMCaTh CJIeAYIOLIHE €ro

O]

J/1I€eMEHTbI.

HA00p 00'HEKTOB, COCTABIAIOIIAX COBOKYITHOCTH
BO3MOJKHBIX HCXOXHBIX IAHHBIX, IPOMEXKYTOYHBIX 1
KOHEYHBIX Pe3y/IbTaTOB;

IMPpAaBHUJIO HAYA4JI4;

IMPaBHJIO HEMIOCPEACTBEHHOM MepepadoTKY MHPOpMaIuu
(onmmcaHMe mocjaes0BaTe/IbHOCTU JeMCTBUMN );

INpaBHUJIO OKOHYAaHMWI,

IIPpaBUJIO U3B/I€CYCHUS PE€3YIbTATOB.



anropuTtmMoB

CJIOBECHO - pOPMY/IbHBIINI;
CTPYKTYPHBINA WU OJIOK - CXeMHBII;
¢ moMoubio rpadoB - cxem;

c nomoublo cereu llerpm.




[Tpu cnoeecHo-gpopmyabHOM cnocobe anTOpUTM 3aTTUCHIBAETCS B BUZE
TEeKCTa ¢ pOPMY/IAMU IO IMMYHKTaM, OTIPeAe/ISTIOINM
1oCcaeA0BaTeIbHOCTD e CTBUM.

[lpumep: HeObXOOAMMO HaNTU 3HAYEHNE CreayoLWEro BolpaXeHust: y = 2a — (x+6).

CnoBeCcHO-(popMYrbHBIM CNOCOOOM anropuTM peLLEHNsT 3TON 3a4auu
MOXET BbITb 3anMcaH B criegyroLwem Bmae:

1. BBECTN 3HAYEHUS a n X.

2. Cnoxntb X 1 6.

3. YMHOXWNTb a Ha 2.

4. BbluecCTb N3 2a cymmy (X+06).

5. BeiBecTun ¥ KaK pe3yrbraT BbIHUCITIEHNA BblIPpaXXeHUA.



[Tpu 610K - cXemMHOM OTIMICAHUH AJITOPUTM U300pAKAETCS
reoMeTpudeckuMu purypamu (6710KaMH), CBI3aHHBIMU I10 YIIPABIEHHUIO
JUHUAMHM (HaMpaBJIe€HUSIMHU TTOTOKA) CO CTpe/iKaMu. B 6/10kax
3aIMChIBaETCs IOCeJ0BaTENbHOCTD IECTBUM.

IIpeumywecmea:

1. HAVISITHOCTD: K)KZasl OTllepaliysi BBIYHCIUTETHHOTO MPOoIiecca U300 paXkaeTcst
OTAETbHON reOMeTpUYeCcKou QUTypoii.

2. rpaduvecKoe U300pakeHre aJIT0PUTMA HAT/ISIIHO MMOKA3bIBAaeT PA3BETBIEHMUSI
MyTeU pellleHUs 33/5a4U B 3aBUCUMOCTHU OT PAa3/IUYHBIX YCJIOBUU, IOBTOPEHUE
OTZIe/IbHbIX 3TANIOB BBIYUC/IUTEIBHOTO MPOoLecca U APyrue JeTajlu.

K cBeaeHuto: OgopmneHne nporpamMmm JOSHKHO COOTBETCTBOBATbL onpeaeneHHbIM
TpeboBaHuAM. B HacTosiLee BpeMsi AENCTBYET eAnHasi CUCTeEMa NPOorpaMmMHON AOKYMEHTaLUMN
(ECIL), koTopas ycTaHaBnMBaeT rnpasusia paspaboTkn, oopMAeHns nporpaMmm u
nporpammHon gokymeHTauuun. B ECIL onpegeneHbl u npasuna opopmneHns 6r1ok-cxem
anroputmos (FOCT 10.002-80 ECI14, NOCT 10.003-80 ECI14).



Anzopumm Haxo)xx0eHusi cyMMbl rnepebix 10-mu qYucern

1
( Hauano )

2

OxoHuyaHue

Havyansioe 3HaueHe cyMMbl s pasto 0;

i - HOMep OYepeaHOoro X.

BBO).], oqepe.nﬂoro IHaA4HCeHHa X,
JloGapsieHiie K CYMMC S OUEPeaHoro X.
Ypenuuenue HoMepa 0uepeaHOro AJIeMeHTa Ha 1

ITposepka yciaoBusn
«[lepebpalinl BCe 3HAMEHUST X?».

—

BoiBojA pe3yasrara CYMMHPOBaHHsL.




Omneparyu 06pabOTKH JaHHBIX K HOCUTETH
MHPOpMay N300paXKAIOTCSI HA CXeMe
COOTBETCTBYIOIINMH O10Kamu.

Bonbluas yacte 6NOKOB MO NOCTPOEHUIO YCITOBHO BNMUCaHa B NMPAMOYrOfibHUK
CO cTopoHamu a u b. MnHnmanesHoe 3HadyeHue a = 10 mm, yBennyeHue a
NpPOn3BOAUTCA Ha YMCIo, KpaTHoe 5 mM. Pasmep b=1,5a. [1na oT genbHbIX
Gr10KOB OOMNyCKaeTCsl COOTHOLWIEHNEe Mexay a u b, paBHoe 1:2. B npegenax

OHOW cXeMbl pekoMeHAyeTcs 3obpaxkaTb ONOKN OANHAKOBbLIX Ppa3MepoB.

Bce 6nokn HymepytoTcS.



HanmeHoBaHue

O6o3HavyeHue

PyHKUUN

Mpouecc

BbirionHeHue onepauuu usniu epynribl
oriepauyuu, 8 pesyribmame KomophbIX
u3MeHsiemcs 3HadyeHue, gpopma
rnpedcmaernieHuUs Usiu pacriofioxeHue
OaHHBbIX.

BBoa-BbIBOA,

/S

[lpeobpasosaHue OaHHbIX 8 hopmy,
rnpu20o0Hyto 0rissi obpabomku (6800) usnu
omobpaxxeHus pe3yribmamos obpabomku
(6b1800).

Pewwenne Bb160p HarpaeneHus 8bINosIHEHUS
arieopumma e 3agucumocmu om
HEKOMOopbIX riepeMeHHbIX ycrnosud.
PR oRRCe o) Ucnonb3oeaHue paHee co30aHHbIX U
iR omaoeribHO HarucaHHbIX rpozpamMm
(noonpoepamm).
JOKyMeHT

Bbi800 0aHHbIX Ha BymMaikHbIU Hocumerib.




HanmeHoBaHu
e

O6o3HayeHue

PYyHKLUN

MarHMTHbIY AUCK

Be00-8b1800 OaHHbIX,
HocumesieM KomopbIX Cr1yKum
mMacHUMHbIU OUCK.

MNMyck-ocTaHoBKa

Hayarno, KoHeu, npepbigaHue
npouecca obpabomku OaHHbIX.

CoeauHuTenb

Yka3aHue ces3u Mmexxoy
rpepeaHHbIMU TUHUSIMU,
coeOuHsrwumMu b6r1oKu.

MeXcTpaHUYHbIN

Yka3aHue cesi3u Mmexxoy

bl rpepeaHHbIMU FTUHUSIMU,
D coeOuHsIrowuMu br1oKu,
pacriofioXXeHHbIe Ha pa3HbIX
Jiucmax.
KommeHTapuii Ces13b Mexx0y 351eMeHMoOM

CXeMbl U NosdCcHeHuUeMm.




CXeM

Jlvanu, coenuHsIONIVE GJIOKU M YKa3bIBAIOIIHE TTOC/IEI0BATETHHOCTD
CBsI3€M MEXy HUMH, JO/DKHBI IIPOBOAUTCS MapaJIeIbHO IMHUSIM
PaMKHU.

CTpE]IKa B KOHL€ IMHUH MOXXET HE CTAaBUTHCSH, €CJZIN JIMHUS HAIIpAB/I€HA
CJI€EBA HAIIPpABO WUJIN CBEPXY BHHM3.

B 6510k MOXXeT BXOAUTH HECKOTBKO IMHUM, TO €CTh OJIOK MOXXET SIBJISITHCS
TIpeeMHHUKOM JTF000T0 YHCJIa OTO0KOB.

M3 6;10Ka (KpoMe JTOTH4eCKOT0) MOYKET BBIXOJUTh TOJIHKO OHA TMHHUSI.

Jloruvyeckuii 6JIOK MOYKET UMEeTh B Ka4eCTBe IMPOJA0/DKEHHS OIUH U3
ByX OJIOKOB, Y U3 HETO BBIXOJST B TMHUU.

Ecnu Ha cxeme MeeT MeCTO CIIUsIHUE TUMHUU, TO MeCTO MepecevyeHust
BbIZIe/ISIETCS TOYKOU. B cilydae, Korga ofjHa TUHUS TOAXOAUT K APYrov U
C/IMSTHHE UX SIBHO BBIPAYXE€HO, TOYKY MOXXHO He CTAaBUTb.

Cerny aicopummada ciaenyeT BbITIOJIHATD KaK €AMHOE 11€/10€, OAHAKO B

cTy4ae HeOOXOAUMOCTH JIOITyCKAeTCst OOpbhIBATh IMHUU, CO€IUHSIOIIE
OJIOKU.



Buabl anroputmoB

© TUHeUHbIe;

@ pasBeTBAAOIIHAECA;
@ muKJIn4YecKue.



JIHenHbIe anropuTMbl

B aunetiHOM anzopumme oriepaliviy BbITOTHSIOTCS

Mocel0BaTe/IbHO, B MOPsIAKe UX 3anucu. Kaxxaas
ornepalus IBASIeTCS CAaMOCTOATE/IbHOM, HE3aBUCUMOU
OT KaKux-1n60 ycmoBuii. Ha cxeme 6710kw,
oTOOpa)kalolllye 3TH ONepaliiy, pacloIaraloTcs B
JIMHEMHOM IT0C/IeJ0BAaTEe/IbHOCTH.

JInHenHblE anropnUTMbl UMEKOT MECTO, Hanpumep, Npu BblYUCNEHUN
apndMeTUYECKNX BbipaXXeHUN, KOrda UMEKTCA KOHKPETHbIE YNCNOBbLIE
OaHHbIE N Ha4 HUMW BbINOSTHAKOTCS COOTBETCTBYOLWME YCNOBUIO 3a4a4u
NEeNCcTBUS.



[Tpumep NMMHEeMNHOro anropmnTmMa

CocTaBUTh OJIOK — CXEMY a/ITOPUTMA
BBIYMC/IEHUS apUPMETHIECKOTO
BbIPa)KEHUS y=(b*-ac):(a+c)
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AnNropuTtM Cc BeTBJIeHUeM

AJITOPUTM Ha3bIBaeTCsl eMeAWUMCS, €C/IU /ISl er0 peainu3aluu
IpeayCMOTPEHO HEeCKOJIbKO HallpaBieHuit (BerBeit). Kaxxgoe otmenbHoe
HaIpaB/IeHHE AJITOPUTMA 00PAOOTKY JAHHBIX SIB/ISIETCS OTAE/TbHON BETBHIO
BbIYMCJ/IEHUI.

BeTB/eHue B IporpaMmmMe — 3TO BbIOOP OJJHOM M3 HECKOIbKHX
MOC/IeZI0BaTe/TbHOCTEM KOMaH I MPH BBITIOTHEHHUU MMPOTrPaMMbl. Bb16op
HarpaB/IeHUsI 3aBUCHUT OT 3apaHee Onpeie/IeHHOTO MPU3HAKA, KOTOPBIH MOXKET
OTHOCUTHCS K UCXOIHBIM JAHHBIM, K TTPOMEXXYTOYHBIM HJIH KOHEYHBIM
pe3synbraTaM. [Ipr3HaK XxapaKTepu3yeT CBOMCTBO JAHHBIX Y UMeeT JIBa WIH
0oJiee 3HAYEHU M.

BeTBawwmncsa npouecc, BKoYaoLwmnm B cedbst ABe BETBU, HAa3bIBAETCS MPOCMbIM,
bonee OByX BETBEWU — CJIOXHbLIM.

CnOXHbIN BETBALLMKCS MPOLIECC MOXXHO NPEACTaBUTb C MOMOLLIbIO MPOCTbIX
BETBSILLIMXCS MPOLECCOB.




AnNroputTM c BeTBNeHNeMm

HampasneHue BeTBieHMsI BBIOMPAETCS IOTHYECKOU MTPOBEPKOH, B
pe3y/braTe KOTOPOU BO3MOXXHBI [IBA OTBeTa:

1. «Oa» — YCJIOBHE BbIIIO/IHEHO

2. «HET» — YyCJIOBHYE HE BbIITIOJIHEHO.

Ha cxeme anroputma AomkHbl 6bITb NOKa3aHbl BCE BO3MOXHbIE HanpaBrieHus
BbIYMCINEHUI B 3aBUCMMOCTU OT BbINOMHEHMS ONpeaeneHHOoro ycrnoBus (Unu
YCNOBUI), NPV OOHOKPATHOM MPOX0XAEHUN NporpamMMbl MPOLIECC peann3yeTcs
TONbKO MO OHOW BETBU, @ OCTarlbHble UCKOYaKTCS.

BaxHo! Jltobasi BeTBb, MO KOTOpOI7I OCYLLECTBIAKTCA BbIMUCIIEHNA, AOJTXKHA
NnpnBOAUTbL K 3aBEPLUEHNIO BbIHUCITTUTESNIBHOIO Nnpouecca.



[Tfpumep anropuTmMma ¢ BeTBNeHNEM

CocTtaBuTb brok-cxemy

'1""""""—")
anropuTMa c BETBNEeHUEM ans G A
BbIYUCIIEHUSA creayroLLlero / a%;”fx/
BblpaXkeHUS:
x>0
. 4 g
Y = (a+b), ecniu X <0; y=c/b
c/b, ecriu X>0. =
B = I |
y=a+b
—
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Lluknnyeckmne anropmtmbl

Hukauuyeckumu Ha3bIBAIOTCS AJITOPUTMBI, COAEPXKALIUE
1105010158

Iukn — 3TO MHOTOKPAaTHO NOBTOPSIEMBIN Y4aCTOK
AJITOPUTMA.



JTanbl OpraHn3aLunm LuKna

® noaroroBka (MHUIManu3aius) Hykiaa (M);

©® BbINIOJIHEeHUeE BbIYUCIeHuN nukia (teno nukinia) (T);
® moauduKaius napamerpos (M);

® nposepka ycaoBust okoHdaHwus iukia (Y).

[Topagok BbINONHEHUSA 9TUX 3Tanos, Hanpumep, T n M, moxeTt
N3MEHATbLCH.



Tvnbl ULUKNOB

B 3aBMCUMMOCTU OT pacrnonoXXeHus
NPOBEPKN YCITOBUA OKOHYaHUA
LMKIMa pasnnyaroT LUUKIbl C HXKHUM
N BEPXHUM OKOHYaHUAMMN.

[1na umkna ¢ HUKHUM OKOHYaHUEM
(puc. a) Teno uukna BbINONHAETCS
Kak MMHMMYM OAWH pas, Tak Kak
CHavana npom3BoaATCS
BblYUCIIEHUA, @ 3aTEeM NPOBEPAETCH
yCcrnoBUe Bbixoda U3 Lukna.

B cnyyae umkna c BepxHum
OKOHYaHMeM (puc. B) Teno unkna
MOXET He BbINONHUTBLCA HU pa3y B
crnyyae, ecnu cpasy cobniogaetcs
ycnoBue Bbixoaa.
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[Npumepbl YUKIUYECKUX an2opummos



Buabl ULMKNOB

® LIuks Ha3bIBaeTCsi demepMuHUPOB8AHHbBIM, €CJIN YHUCTIO
MOBTOPEHUU TeJjla LIUKJIa 3apaHee U3BeCTHO WU
oTipejie/iIeHo.

©® [IuK/1 Ha3bIBAETCSI UMEPAUUOHHBIM, €CJTU YHCIIO
IIOBTOPEHMM TeJIa IIMKJ/Ia 3apaHee HEM3BeCTHO, a 3aBUCHUT
OT 3HaYEeHHI IMapaMeTPOB (HEKOTOPHIX IIEPEMEHHBIX),
YYaCTBYIOLIVX B BEIYHCIEHUSIX.



Anzopumm
HaxoX0eHUs1 CYMMbI
nepebix 10-mu 4ucern

anropuTtma

( Hauazno )

2

OxoHuanue

Havanbioe 3Hauenie cymMMbl s pasto 0;

i - HOMep OYEePEeHOrO X.

Broa ouepeaHoro 3Havenus x.

JloGaBsieHiie K CYMME S QUepeHoro X.

Ypenuuenie HoMepa 04CPENHOro JIeMeHTa Ha 1
=

ITposepka ycaoBus
«[TepeGpartinl Bce 3nauSHUsT X?».

-

BoiBoj pe3yasrata CyMMHPOBaHHS!.




Tanbl NOArOTOBKU U pelleHUs 3a4ad Ha
9BM

Ha OBM MoryT peuiatbcs 3ajla4v pa3IMuYHOrO XapaKTepa, HampuMmep:

HAyYHO-WH)KeHEePHbIE; pa3pabOTKN CUCTEMHOTO ITPOTPAaMMHOT0 0OecreYeH s ;
00y4eHMsI; yIipaBieH!sI TPOU3BOACTBEHHBIMU MTPOLIECCAMH H T. 1.

B npouecce noarotoBku u pewieHnst Ha 9BM HayyYyHO -UHXEeHEPHbIX 3a0a4y MOXHO
BblAENUTb CrieayloLlmne amansol:

NOCTaHOBKa 3aJauyu;
MaTemaTnyeckoe onncaHne 3agayu;

BbIOOp 1 06OCHOBaHME METOA PELLEHUS;
anropuTMm3aums Bbl4UCIIUTENBLHOMO NpPoLEecca;
COCTaBNeHne NporpamMmbl;

oTnagka nporpamMmmbi;

pelueHne 3agaym Ha OBM v aHanus pesyneraTos.

TRl Oy LR D

B 3agayvax apyroro Knacca HekoTopble aTarbl MOryT OTCYTCTBOBaTb, HanpuMep, B 3agadax
pa3paboTky CUCTEMHOIO NPOrpamMMHOro oGecneyeHnss OTCYTCTBYET MaTemMaTU4eckoe
onucaHue.



I'IOCTaHOBKa 3a4a4u

Ha manHowMm sTamne popmynupyercs 1ie/ib pellieHus 33a91 U IOIpOOHO
OITMCHIBALTCS €e CoepXXaHue. AHAIM3UPYIOTCS XapaKTep U CYLIHOCTb
BCeX BeJIMYMH, UCMOJIb3YeMbIX B 33/ia4e, U ONpele/ISIFOTCS YC/I0BUS,
P KOTOPBIX OHA PellaeTCsl.

KOppeKTHOCTb ITOCTAHOBKH 3aJa4YM AB/JIA€TCA BAOXKXHBIM MOMEHTOM, TdK
KaK OT Hee B 3HAaUUTEe/IbHOM CTeIIeHU 3aBUCST ApPpyruve oTallbl.



HacTosuit sTanm xapakTepu3yeTcs MaTeMaTU4YeCKOU popmMaiu3arinein
3a/1a4M, IPYU KOTOPOM CYLLECTBYIOIIUE COOTHOLLIEHUS MEXY
BeJIMYUHAMMU, OIIpeeIsIOlIMMU Pe3y/IbTaT, BBIPAKAITCS [I0CPESCTBOM
MaTeMaTH4eCcKUx GOpMYII.

Tak popmupyeTcss MaTeMaTUYeCKasi MOZIENTb SIBIEHUS C OTpeie IeHHON
TOYHOCTBIO, IOMYIIEHUSIMU U orpaHudeHusiMu. [Ipu sTom B
3aBUCUMOCTH OT CIeLIMPHUKH pelllaeMOi 33/Ia4 MOTYT ObITh
HCIO/Tb30BAHBI PA3/TUYHbIE Pa3/ie/Ibl MATEMATHUKH U IPYTHX
OUCIUTUTHH.

MaTtemaTtnyeckas Mmoaernb AoMkKHa YA0BNETBOPSATh MO KpaHe Mepe AByM TpeboBaHUSAM:
peanucTUYHOCTM U peanunayemocTu. lNoa peasnucmu4YHOCMbIO NOHNMAETCS NpaBUIbHOE
oTpakeHne Moenbio Hanbornee CyLLIECTBEHHbIX YEPM UCCIeayeMOro siBNeHus.
Peanu3yemocmb gocturaetcs pasyMHol abCcTpakumen, oTBNe4eHneM OT BTOPOCTEMNEHHbIX
netanemn, Ytobbl CBECTU 3aaa4y K NpobnemMe ¢ N3BeCTHbIM peLleHneM. YCroBrMeM
peannu3yeMocTU SIBNSIETCA BO3MOXHOCTb MPaKTUYECKOrO BbINOMNHEHNSA HEOOX0AUMbIX
BblYUCMEHWI 3a OTBEJEHHOE BpeMsi NMpu AOCTYMHbIX 3aTpaTax TpebyeMbix pecypcos.



Mopenp pelieHHs 3a/1a4¥ C y9€TOM ee OCOOEHHOCTeH JO/DKHA OBITh JOBeZeHa 10
pelIeHus TPU MOMOILN KOHKPETHBIX MeTO0B pelneHust. Camo 1o cebe
MaTeMaTH4YecKoe OMHMCaHUe 33Jja49¥ B OO/IBIIMHCTBE C/TydaeB TPYLHO IepeBeCcTH Ha
SI3BIK MAIIMHBI. BEIOOP U MCITOTb30BaHME METO/IA PellleH s 3a/Ia41 MTO3BOJISIeT
NIPUBECTH pellleHHe 3aJja4M K KOHKPEeTHBIM MAallTMHHBIM omtepanusM. [1pu
060CHOBaHUH BBIOOPA MeTOZa HEOOXOUMO YYUTHIBATh Pa3TUYHbIe GAKTOPHI U
YC/I0BMSI, B TOM YMCJIe TOYHOCTb BBIYMC/ICHUI, BpeMs pellleHus 33734 Ha OBM,
TpebyeMbIii 00'beM TaMSTH U JPyTHeE.

OOHy 1 Ty Xe 3aa4y MOXHO pPeLlnTb pasfnyHbIMU METOAAMW, NPW 3TOM B
PaMKaXx Kaxaoro MmetToiad MOXHO COCTAaBUTb Pa3rinyHble alirfoOpUTMblI.




Ha manHOM 3Tame cOCTaB/IsIeTCSA aJITOPUTM PellleHHs 33/Ia49H COT/IACHO
IeUCTBUSIM, 3aJlaBaeMbIM BRIOPAaHHBIM MeTO/IOM peliieHus. [Iporiecc
006pabOTKU JAHHBIX Pa30MBAETCS Ha OT/leTbHbIe OTHOCHUTE/TbHO
CaMOCTOsITe/TbHbIE OJIOKU, Y YCTAHAB/TMBAETCS MOC/IeJ0BATETLHOCTD
BBITTIOJTHEHUST 6;10KOB. Pa3zpabaTbeiBaeTcst 6/I0K-CxeMa aJIrOpUTMa.



[Ipu cocTaB/ieHMM MPOrpamMMBbl AITOPUTM pelIeHMs 334a4U NIePeBOAUTCS Ha
KOHKPETHBIU I3bIK IPOrPaMMHUPOBAHMUSL.

st mporpaMMHUpPOBaHMsI OOBIYHO UCIO/IB3YIOTCS SI3bIKHA BBICOKOTO YPOBHH,
MTO3TOMY COCTaB/IEHHAsI MPOTpaMMa TpedyeT repeBoza ee Ha MalTUHHbBIN
s13bIK IBM. [locste Takoro nepeBosa BBIMOTHSETCS YXKe
COOTBETCTBYIOIIAS MAlLIMHHAS IIPOrpaMMa.



OT]Ia,Z[Ka 3dK/II0O49d€TCs B ITOMCKE U YCTPAHEHHNHA
CUHTAKCUYECKUX U JIOTUYECKUX OLIUOOK B IMporpaMme.

B xope cunmakcuuecko20 KOHMpO.Jifi MPOrpaMMbl TPAHC/ISITOPOM  BBISIBJISIIOTCS
KOHCTPYKLIMM U COYETAHUSI CUMBOJIOB, HEZIOITYCTUMBbIE C TOYKU 3PEHUS NTPaBUJI UX
MOCTPOEHUSI WIW HAITMCAHUSI, TPUHSTHIX B JAHHOM si3bike. CooO1ieHus 006
omrr6kax DBM BeIaeT mporpaMMHUCTY, TPYU 3TOM BHUZ, 1 popMa BIZAYH MTOJOOHBIX
COOOLIEHU 3aBUCAT OT BH/IA SI3bIKA U BEPCHUH MCITOIb3YEMOTO TPAHC/ISITOPA.
[Tocsie ycTpaHeHHsT CHHTaKCUY€CKUX OIIMOOK MPOBEPSIeTCs Jlo2ukd pabomeul
Npo2pammbl B IPOLIECCe ee BBIITOJIHEHUSI C KOHKPETHBIMU UCXOAHBIMU JAHHBIMU.
[1J151 3TOTO NCIOMB3YIOTCS ClleMaibHble METOAbI, HAalIpUMeD, B IIPOrpaMme
BBIOHMPAIOTCSI KOHTPOJIbHbBIE TOUKU, AJISI KOTOPBIX BPYYHYIO PACCUUTHIBAIOTCS
IIPOMEXYTOYHbIE Pe3y/IbTaTbl. JTU Pe3y/IbTaThl CBEPSIIOTCS CO 3HAYEHUSIMH,
nosy4aembIMyd DBM B ITaHHBIX TOUKAX IPU BBIMOJTHEHUU OT/IA)KUBAaeMOU
IIPOI'PAMMEBI.

Jl7st movicKa ourMOOK MOTYT OBITh MCITO/TIb30BAHBI 0M/IA0YUKU, BBITIOTHSIIOLIVE
CIleLiMa/IbHbIe NeMCTBUS Ha dTale OT/IaiKY, HallpuMmep, yAa/leHue, 3aMeHa Uin
BCTaBKa OT/E/TbHBIX OIIEPAaTOPOB HJIU Lie/IbIX GPAarMeHTOB MPOTPAMMbI, BBIBOJ, MU

TJAIPNAALALIALOTIAANL QI—TDUF\T—TT/Tﬁ DA TTOALLOLIVY I N AN LT Y



[Tocse oT/1afKM TPOTPAaMMBI ee MOXKHO HCIIOIb30BaTh JJIsI peleHus npukaadHol 3adayvu. [Tpu aTom
0OBIYHO BBITIOTHSIETCSI MHOTOKPATHOE pellleHue 334a4u Ha IBM 1151 paznmuaHbix HA60OPOB
HMICXOJHBIX JaHHBIX. [loy4yaemMble pe3ybTaTbl MHTEPIPETUPYIOTCS U aHATU3UPYIOTCS
CIIeLlMaIMCTOM UJIU MO/Ib30BaTeieM, TIOCTaBUBIIUM 3a/1a4y.

PaspaboraHHast mporpaMma JJIMTeTbHOTO UCIIOb30BaHMS YCTaHABIMBaeTcst Ha DBM, kak
MPaBUJIO, B BUJle TOTOBOM K BBINTOJTHEHUIO MAllIMHHOM NporpamMMel. K nporpamme npuniaraercs
AOKYMEHTALMsl, BK/IIOYAsi MHCTPYKLUIO IS ITOIb30BaTe Is.

Yanie Bcero npu ycTaHOBKe IPOrpaMMBbI Ha AYICK JJIS ee NOoC/IeAYyIouiero UCIoIb30BaHusI TIOMHUMO
baity10B ¢ UCTIOTHSAEMBIM KOZOM YCTAaHABIMBAIOTCS PA3/TMYHbIE BCIIOMOTATETbHbIE TTPOTPAMMBI
(YyTHIUTBI, CIIPAaBOYHUKH, HACTPOUIIMKH U T. 7I.), a TAK)Ke He0OXOAUMBIe /1Jist pAaGOThI MPOTPaMM
pa3Horo poaa ¢gaiibl C TEKCTOBOMU, IrpadUveCKOid, 3BYKOBOU U Pyroi nHpopmaiuen.



OBM HenocpeacTBeHHO BBIMIOTHSIET MPOTPaMMbl HA MAWUHHOM A3blKe

MPOrpaMMHPOBaHUs JaHHOU JBM.

[Iporpamma npeactaBisieT cO60¥ HaOOP OTAE/TbHBIX KOMAH/T
KOMITbIOTEPA. DTU KOMAHZBI SIB/ISIIOTCS JOCTATOYHO «IIPOCTHIMU»,
HampuMep, CJIOKeHHe, YMHO)XeHHE, CDAaBHEHHE WU TTepeChITKa
OTJEeTbHBIX TAHHBIX.

Ka)xzast KomaHa coep)XUT B cebe CBeIeHHSI O TOM, KaKasi OIepalus
IO/DKHA OBITH BBITTOTHEHA (KO oTlepaliyu), C KAKUMHU OIlepaH aMHt
(ampeca maHHBIX MM HETIOCPEACTBEHHO CaMU JaHHbIE) BBITTOTHSIIOTCS
BBIYMC/IEHUS U KyJa (azpec) mo/mKeH ObITh IOMEIEH Pe3y/IbTar.



MaliumHHbIe I3bIKU ObLIN MMEePBbIMMU SI3bBIKAMU ITPOTI'PAMMHUPOBAHUSL.

HpOFpaMMI/IpOBaHI/Ie Ha HUX 3aTPpyAHHUTE/IBHO BBHUAY TOI'O, YTO:

1. OTHU SI3BIKM PA3/IMYHBI /151 KOKAO0TO THIlla IBM,

2. SIBASTIOTCSI TPYAOEMKUMH [1J1s1 OO/TBIIMHCTBA MOJ/Ib30BaTe el 10 TpUYnHe
HeoOXOAMMOCTH 3HAaHUSI 0COOeHHOCTel KOHKpeTHON JBM u 60/1b110TO
KOJIMYEeCTBa peasiM3yeMbIX el0 orepaiuii (KoMaHz).

,Z[aHHbIe SI3BIKU OOBIYHO HNCITO/ZIb3YIOTCS IJIs1 paspa60TKH CHUCTEMHBIX ITPOI'PaMM,
IIPpH 3TOM Halie BCETO ITIPUMEHAIOTCA CII€ELNA/IbHBIE CUMBO/IMYECKHUE A3BIKN —
ACC€M6JI€pr, OJIN3KUeE K COOTBETCTBYIOLIVM MAUIMHHDBIM SI3bIKAM.



YemoBeKy cBOMCTBEHHO GOPMYTUPOBATH M PeIIaTh 33/Ia49M B BBIPAKEHUSIX
6osee 001Iero xapakrepa, 4eM komau bl IBM. [TosTomy ¢ pasBuTrem
MPOTPaMMHPOBAHUS MMOSIBUINUCH SI3BIKH, OPUEHTHPOBAaHHBIE Ha OoJtee
8bI1COKUll ypO8eHb a0CTPAKIIMK MIPU OIMMMCAHUH pelilaeMoii Ha DBM
3a/IaYH.

OTH SI3bIKU MOTYYWUIA Ha3BaHMeE A3blK08 8blCOK020 YPO8HA. Vx
TeOpeTUYeCKYI OCHOBY COCTABJISIIOT aJ/ITOPUTMUYECKUE S3bIKH,
Hanpuwmep, [lackans, Cu, bericuk, Poptpan, PL/1.




1151 mepeBoila MpOrpamMMBbl, HAIMMCAaHHOU Ha SI3bIKE BBICOKOTO YPOBHS, B
COOTBETCTBYIOLIYI0O MAIUIMHHYIO HPOTPAaMMY UCIONB3YIOTCS A3blK0OB8ble
npoueccopbil.

Pasnunyatot aBa B1aa sA3bIKOBbLIX NPOLIECCOPOB:
1. WHTepnpeTaTopsbl
2. TpaHCNATOP.LI.



Hnmepnpemamop — 310 nporpaMmma, KOTopast
MO/Ty4YaeT UCXOLHYIO IIPOTrPaMMy U IO Mepe
PACIIO3HABAaHUS KOHCTPYKIMU BXOJLHOTO SI3bIKA
peann3yeT AeUCTBUS, ONMChIBaeMble STUMU
KOHCTPYKLASIMH.



Tpancasmop — 310 MporpamMma, KOTopasi IpUHUMaeT UCXOLHYIO
IIPOrPaMMYy U IIOPOXXAAET Ha CBOEM BBIXOZe IIPOr'PaMMYy,
3aMTUCHIBAEMYIO Ha OO'BEKTHOM SI3bIKe POTPAMMHPOBaHUS
(06 BEKTHYIO POTPAMMY).

B yacTHOM c/ly4ae 0OBEKTHBIM MOXXET CJTY>KUT MALTUHHBIU S3bIK, U B
3TOM CJTy4ae MOJYYeHHYI0 Ha BbIXOZie TPAHC/IATOPA MPOTPAMMY MOXXHO
cpa3sy )Xe BhITTOTHUTH Ha IBM. B 06111eM cirydae 00 beKTHBIH SI3bIK
HeoOs13aTe/TbHO JTO/DKEH OBITh MAIIMHHBIM MJIH OJTM3KUM K HEMY
(aBTOKOZOM). B KauecTBe 0OGBEKTHOTO SI3bIKA MOXKET CITY)KHUTh U
HEeKOTOPBIN IPOMEXYTOYHDBIN SA3BIK.

TpchnﬂTop C A3blKa BbICOKOIO YPOBHA HA3bIBAlOT KOMIMUJIAIMOPOM.



OaHWM M3 Ba)KHEUIITNX MTPHU3HAKOB K/IaCCUPUKAIIUU
SI3bIKOB IPOTPAMMUPOBAHUS SIBJISIETCS
MIPUHALJIEX)KHOCTDb UX K OTHOMY U3 CTUJIEH,
OCHOBHBIMM M3 KOTOPBIX ABASIOTCS CeAyIOLne:

MpoLeYPHBIU,
PYHKIIMOHATbHBIMH,

s

JIOTUYEeCKUU U

pt

00 BEKTHO-OPUEHTHPOBAHHBIM.



ITpouedypHoe (umnepamueHoe) npozpammuposaHue siBIsIeTCSI OTPAKEHNEM
aApXUTEKTYPhI TpaAUIIMOHHBIX JBM, KoTOpas 6su1a npeaoxeHa ¢pon Hetimanom B 40-x
rogax. TeopeTn4yecko Moze/bI0 MPOLeyPHOTIO MPOIrPAMMHUPOBAHMS CTYXKUT
a/ITOPUTMUYECKas CUCTeMa MO/, Ha3BaHUEeM «MalllHa ThIOpUHTa».

[Iporpamma Ha npouesypHOM si3bIKe IPOrPaMMHPOBAHUS COCTOUT U3
MI0C/TeJOBATETbHOCTH OTIEPATOPOB (MHCTPYKIMI), 3aJA0LIMX IPOLIEAYPY PEeIIeHUsT
3aga4yu. OCHOBHBIM SIB/ISI€TCSI ONIePATOP NPUCBAUBAHUSA, CTY)KALWH /11 U3MeHeHUsI
cogepyXuMoro obacreit mnamstv. KoHIenums naMsiTé Kak XpaHUIHIIA 3HAYeHUH,
COAEPKMMOE KOTOPOTO MOXKeT OOHOBJISITHCSI OTIEPATOPAMHU MPOTPAMMBI, SIB/ISIETCSI
dyHAZAMEeHTATbHON B IMIIEPATUBHOM ITPOT'PAMMHUPOBAHUH.

BeImiosTHeHYE MPOTPaMMBbI CBOAUTCS K NOc1ed08dmeibHOMY 8blNOJTHEHUIO
onepamopoas C 1ebio MpeoOpPa30BaHUS UCXOTHOTO COCTOSTHUS TTAMSITH, TO €CTh
3HAUeHUU MCXOAHBIX JAHHBIX, B 3aK/IIOUUTEIbHOE, TO €CTh B pe3y/IbTaThl. Takum
00pa3oM, ¢ TOYKH 3peHUs] IPOTPAMMUCTA UMEIOTCSI TPOTPAaMMa U TaMSITh, TPUYEM
nepBasi MOC/Ie0BaTeTbHO OOHOBIISIET COAEPKUMOE TTOCTIeTHE.




Hpouea_\’DHble A3bIKU XdPAKTEPU3YIOTCA C/I€EAYIOIIMMHA 0COOEHHOCTSIMMU:

HeOoOXOJMMOCTbIO SBHOTO YIIPABJIEHUS TaMSIThIO, B YaCTHOCTHU, OTIMCAHHEM TTlepeMeHHbIX;
MaJIOU IPUTOSHOCTBIO [JIS1 CUMBOJIBHBIX BBIYUC/IEHUM;
OTCYTCTBUEM CTPOTOU MaTEMaTU4Y€CKOU OCHOBBI;

OB OROMO]

BBICOKOU 3P PEKTUBHOCTHIO pean3alii Ha TPagUIIMOHHBIX JBM.

OaHUM 13 BOKHEUIINX K/1aCCUPUKALMOHHBIX TPHU3HAKOB MPOLIeAYPHOTO SI3bIKA SIBJISIETCS €70
ypOBeHb. YPOBEHb SI3bIKA OTIPeIe/IIeTCSI CEMAaHTUYECKOU (CMBICIOBOM) €MKOCTBIO €ro
KOHCTPYKLMU U CTEIIeHbIO €ero OPUeHTALMU Ha MPOrPaMMUCTA.

SI3BIK MPOrpaMMUPOBAHUS YAaCTUYHO JIMKBUAUPYET Pa3pbiB MEXAY METOAAMHU peLIeHUs
Pa3/IMYHOrO POoJa 3a7,a4 Y€JI0BeKOM M BBIYUC/IUTETbHOU MALIUHOM.

Yem 60.1€€ A3blK OPUCHMUPOBAH HA 4€108€Kd, INeM 8blUe €20 YPOBEHD.




Basic (Baticuk) (Beginners All-purpose Symbolic Instruction Code) — MHOrO1€/1€BO#4 SI3BIK
CHMBOJIMYECKUX MHCTPYKIIMHI IST HAYMHAOIIMX) TIPeJCTaB/IsIeT COOOM MPOCTOM S3BIK
MIPOrpaMMHUPOBaHMs, pa3pabOTaHHBIHN B 1964 rOAy ISl KCIOJIb30BaHMSI HOBUYKaMH. OH ObLI
pa3pabOTaH KaK MPOCTENIINIU SA3BIK [IJIST HETTIOCPeACTBEHHOT0 001IeHUs YenoBeka ¢ JBM.
[ToaToMy mepBoHa4Ya/1IbHO pab0Ta Be/lach B MHTEPAKTUBHOM PEXXUME C UCI0/Ib30BaHUEM
WHTEPIPeTaTopoB. B HacTosIIIIee BpeMsi /17151 3TOTO SI3bIKA UMEIOTCS TAK)Ke M KOMITUJISITOPBI.

CormacHo KOHLEMIUAM, 3a/I0)KeHHBIM B Basic, 3TOT SI3bIK B CMBIC/Ie CTPOTOCTU U CTPOUHOCTH
SIBJISIETCST aHTUTIONOM si3bIKa Pascal. B wacTHOCTH, B HEM IMPOKO pacrpocTpaHeHbl pa3TUYHbIe
IpaBHJIa YMOTYaHHUSI, YTO CUUTAETCS TVIOXUM TOHOM B OOJIBIIMHCTBE SI3bIKOB
IPOTPAMMHUPOBAHMUSI TOJOOHOTO THTIA.

Basic m1poko pacnpocTpaHeH Ha BM pa3uyHbIX TUTIOB U OYeHb MTOMNY/IsIPeH B cpefie
MPOrPaMMHCTOB, 0COOeHHO HaurHatonmx. CylecTByeT MHOXKeCTBO BEPCHI TOTO SI3bIKA, MaJIo
COBMECTHUMBIX MeXy co00i#i. Basic akTMBHO morionaeT MHOTHE KOHIEMIIUA ¥ HOBUHKU U3
Ipyrux s3bIKOB. [l0aTOMY OH OCTAaTOYHO AMHAMWYEH, U He/b351 O4HO3HAYHO ONpeAe/lnuTh ero

YPOBEHb.



Pascal (Ilackanw) sBrisieTcst OZHUM U3 Hanbosiee MOMY/ISIPHBIX CPEeIM MTPUKJIATHBIX

MNporpaMMmCTOB IIpoueAyPHBIM SI3bIKOM ITPOTPaMMHUPOBAHNA, 0COOEHHO A I
[IDBM.

PazpaboTaHHBIN B 1970 rofly IIBEUIIAPCKUM CIIEIIUATMCTOM B 001aCTH
BBIYHC/INTETbHON TeXHUKU npodeccopom H. BupTowm, s13pIKk Ha3BaH B 4eCTh
bPaHIy3CKOTO MaTeMATHKA U TI0 3aMbICJTy aBTOPA MpeHA3HAYAJICS [IJTsT
oOy4eHUst TporpaMMUpoBaHui0. OJHAKO SI3BIK TTOTYYIHJICSI HACTOTBKO YIAYHBIM,
YTO CTaJl OHUM U3 OCHOBHBIX UHCTPYMEHTOB NPUKJIQZHBIX U CUCTEMHBIX
MPOrPaMMUCTOB MPU PEIIeHUH 3a7,a4 BBIYUCTUTETFHOTO U UHGOPMAIIMOHHO-
JIOTUYECKOTO XapakTepa. B 1979 rogy 6bUT MOATOTOB/IEH MPOEKT OMMUCAHUS SI3bIKA
— bpuraHckuii ctaHaapT s3piKa mporpammupoBanust Pascal BS6192, koTopsrit
CTaJI TAKXKe U MeXAYHapoaHbIM cTaHZapTom ISO 7185.



B Pascal peann3oBaH psif KOHIEMIMi, pacCMaTPHUBAaeMbIX KaK OCHOBA «IUCIIUTUTMHUPOBAHHOTO»
MPOTPAaMMHPOBAHUSI ¥ 3aMMCTBOBAHHBIX BIIOC/IEACTBUU Pa3pabOTYNKaMU MHOTHX SI3bIKOB. OZHUM 13
CylllecTBeHHBIX TPU3HAKOB Pascal siBisieTcst mociefoBaTenpHas M JOCTAaTOYHO TIOJTHASI peaIn3aLivsl KOHLEMINY
CTPYKTYPHOIO NporpaMMupoBanusi. [Ipuyem sTo ocy1ecTBasieTCs He TOBKO IyTeM yIOPsA0YMBaHMS CBsI3eH
MeXAy ¢pparMeHTaMH MPOTPAMMBI IO YIIPABIEHHUIO, HO M 3a CYET CTPYKTYPHU3aLMH JaHHBIX. B si3bIKe
peasin30BaHa KOHLENLMs Ollpe/ie/IeHUsI HOBBIX TUIIOB IJAHHBIX HAa OCHOBE y)Ke UMeIOLUXCs. JTOT SI3bIK, B

OT/IMYME OT A3bIKA C, SABISIETCA CTPOro TUIMM3MPOBAHHBIM.

Pascal xapakrepusyeTcsi:

1.

34

L33 Rt

BBICOKMM YPOBHEM;
LIMPOKUMM BO3MOXXHOCTSIMM;

CTPOUHOCTBIO, TPOCTOTOU M KPAaTKOCTBIO;

CTPOTOCTHIO, CIIOCOOCTBYOIIEN HaMMCAaHUTO 3P PEKTUBHBIX U HA/IEXKHBIX TPOTPAMM;

BBICOKOU 3¢ PeKTUBHOCTHIO peannsanuy Ha DBM.

Pascal peannzoBad Ha DBM pa3nnyHbIX TUIIOB, HO HaubosIee pacpocTpaHeH U pa3surt ais [I9BM. B HacTosiee

BpeMsI LIMPOKO MCITO/IB3YIOTCSI TaKMe BepcrM d1oro si3bika st [I9BM, kak Borland Pascal u Turbo Pascal.



CyuHoCTh PyHKIIMOHATBHOTO (aMMUIMKATUBHOTO) MTPOrPaMMHUPOBAaHUS OnpezieieHa A.
[1. EpIIoBBIM KaK «... COCOO COCTaBI€HUSI POTPAMM, B KOTOPBIX € JUHCTBEHHBIM
IefCTBUEM SIB/ISIETCST BBI30B QYHKIIUH, € IMHCTBEHHBIM CITOCOOOM pacyieHEeHUSI
MIPOTrPAaMMBbI Ha YaCTH SIB/ISIETCST BBeJIeHUEe UMEeHH IS QYHKIIUH, a € TUHCTBEHHBIM
MTPAaBMUJIOM KOMITO3UIIUM — OIepaTop Cyneprno3uiinm yHKuu. Hukakux siueek
NMaMsITH, HA OTIePAaTOPOB MPUCBAaUBaHUS, HA IMKJIOB, HU, TeM Oosiee, 6JIOK-CXeM, HA

nepeaavy yripaB/JI€HUS».

Posib 0CHOBHO# KOHCTPYKIIMM B QYHKIIMOHATBHBIX sI3bIKaxX UTpaeT BoipaxkeHue: K
BBIPAYXEHUSIM OTHOCSITCSI CKa/ISIPHbIE KOHCTAHThI, CTPYKTYPHUPOBaHHbIE O0BEKTHI,
byHKIIMH, Tena GyHKUIUN U BbI30BbI QYHKIWI. PyHKIIHS TPAKTYETCS KaK
OoZlHO3HaYHOe oToOpakeHue u3 X B X, rae X — MHOXXeCTBO BbIPKEHUH.

lMpozpamma npeacraBnaeT cobon COBOKYMNHOCTb ONMUCaHU PYHKLUNA U
BblpaXXeHUs1, KOTopble HeOBX0ANMO BbIYUCIIUTD.



PyHKIIMOHa/IbHOE IPOrPaMMUPOBaHMe He UCI0JIb3yeT KOHUEMUIO MaMITU KaK XpaHWINIA 3HAaYeHU N
nepemMeHHbIX. OnepaTopbl IPUCBAaWBAHUS OTCYTCTBYIOT, BCJIEZICTBHE Yero epeMeHHble 0003HAYaI0T He
00/1aCTH MAMSITH, @ 00BEKTHI IPOT'PAMMBI, YUTO IMOTHOCTHIO COOTBETCTBYET MOHSITUIO TePEMEHHOI B
MaTeMaTHKe. B mprHIIMITe, MOXXHO COCTaBIISATh TPOTPAMMBbI M BOOOILe Oe3 mepeMeHHbIX. Kpome Toro, HeT
CYILLLeCTBEHHBIX Pa3/IMYNI MeXAy KOHCTAaHTaMH U QYHKIIUSIMU, TO €CTh MeX/y IIPOrpaMMaMH U
OaHHBIMU. B pesynbraTe 3TOro GyHKUMS MOXKET ObITh 3HAYeHHEM BbI30BA IPYToi GYHKIIUU U MOXKET ObITh
5/IEeMEHTOM CTPYKTYPHUPOBAaHHOTO 00'beKTa. YHC/I0 apryMeHTOB MPH BbI30Be GYHKIIWH He 00s13aTeTbHO
J0JDKHO COBIIQJATh C YUC/IOM ITapaMeTPOB, YKa3aHHBIX IPU ee onrcaHuU. [lepeuricieHHbIe cBoiiCcTBa
XapaKTepHU3YyIOT allIUIMKAaTUBHbIE SI3bIKU KaK SI3bIKA IPOTPAaMMUPOBAHUS O4Y€Hb BBICOKOTO YPOBHSI.

[NepBbim Takum si3bikoM 6611 LISP(JTucn) (LISt Processing — 06pabGoTKa CIIUCKOB), CO3aHHBIN B 1959 TOAY.
Llens ero co3manust COCTOsIIa B OPTaHU3AIMH YZ0OCTBa 0O0pabOTKM CUMBOJIBHOM MHPOPMAIIVIH.
CyuiecTBeHHasi YepTa 3TOTO SI3bIKa — YHUPHUKALMSI TPOTPAMMHBIX CTPYKTYP Y CTPYKTYP JAHHBIX: BCe
BBIPRYKEHUS 3aITMCBHIBAIOTCS B BUIE CITHICKOB.



Jlorudeckoe, MK peSIIMOHHOE TPOTPAMMHPOBaHKE OTKPbI/IO TTOSBIEHUE I3bIKA
PROLOG (IIponoez) (PROgramming in LOGic — mporpamMmmupoBaH#Ue B

T€PMUHAX JIOTUKHU). ITOT SI3BIK ObLT CO3/1aH PPAHILY3CKUM YYE€HbBIM A.
Konemepos B 1973 ropny.

SI3BIKM TOTHYECKOro nIporpaMmMupOBaHHS UCITOJIB3YIOTCA B CUCTEMAX
NCKYCCTBEHHOTI'O MHTEJ/IJIEKTA.

[Tporpamma npezcTaBisietT c060i COBOKYITHOCTD OTIpeIe/IeHHU I OTHOIIEHUM MeXy 00beKkTamu (B
TePMUHAX YCJIOBUM WJIM OTPAaHUYEHN) U 1e/H (3armpoca). [Tpoiiecc BbITTOTHEHUS TIPOTPAMMBI
TPAKTYeTCS KaK MPOoLiecC 00e3HAYUMOCTHU JIOTUYeCKOU pOPMYIIbI, TOCTPOEH- HOU U3 MPOTPAMMBI 110
MpaBWJIaM, YCTAHOBIEHHBIM CEMAaHTHUKOW UCII0/Ib3YeMOTO sI3bIKa. Pe3ynbpTaT BEIUMC/IEHUS SIBSIETCS
MOOOYHBIM MTPOAYKTOM 3TOTO Mpoliecca. B peasiiMoHHOM TPOrpaMMHUPOBAHUH HY>KHO TOJIBKO
crerUIMPoBaTh GPaKThl, HA KOTOPBIX A/ITOPUTM OCHOBBIBAETCS, & HE ONpee/IsATh
MOC/IeIOBATETbHOCTH IIATOB, KOTOPbIe TPeOyeTCst BHITTOTHUTb.

®opmyrna P. KoBasbCKOro: «aaroputM = J10rvKa + ynpasieHue»



S13pIKY MOorMyYeckoro MPOrpaMMUPOBAHUS XapPaKTEePU3YIOTCS:
o
®
®

BBICOKMM YPOBHEM;
CTPOTrOM OpUEeHTALell Ha CUMBOJIbHbIE BBIYMC/ICHUS;

BO3MOXXHOCTBIO MTHBEPCHBIX BBIYUCJIEHUM, TO €CTh IIepEeMeHHbIe B IPOoLeAypax He
JeJISITCSI Ha BXOAHbBIE U BBIXOJHBIE;

BO3MOXXHOM JIOTUYECKOM HEINIOJTHOTOM, IMOCKOJIBKY 3a4aCTYH0 HEBO3MOXXHO BbIPAa3UTh B
IIporpaMMe olpeJesIeHHbIe JIOTUYeCKUe COOTHOILIEHUS,  TAK)Ke HEBO3MOXXHO
IOJTy4UTh U3 MPOrPAaMMBbI BCe BBIBOJbI IPaBUJILHEIE.

Jlornyeckue MMporpaMmbl UME€IOT HeOOoJIbILIOe 6bICTPO,ZL€fICTBPI€, TaK KaK BbIYHMCJIEHUSA

OCYILeCTBJISTFOTCSI METOZIOM TTPO0O M OLIMOOK, TTOMCKOM C BO3BPAaTaMH K MPeAbIIyLIAM
I1aram.



[TpoToTHIIOM 06'BEKTHO-OPUEHTHPOBAHHOTO MPOTPAMMUPOBAHMUS TIOCTYXKHJI PSiZl, CPEJICTB,
BXOZAAIIMX B cocTaB s13bika SIMULA-67. Ho B caMocTosITe TbHBIN CTHIIB OHO OPOPMHUJIOCH C
nosiBnenueM sizbika SMALLTALK, pazpa6oTtanHoro A. Keem B 1972 rofy v mepBoHa4aibHO
MpeHa3HAYeHHOTO /ISl peaTn3aliii GyHKLIMN MAaIIMHHOMN TPadUKH.

B ocHOBe 00BEKTHO-OPUEHTHPOBAHHOTO CTHJISI TPOTPAMMHUPOBAHHUS JIE)KUT MTOHATHE 00BEKTA, a
CYTb €0 BbIpakaeTcsi popmysioi:

«0OBEKT - TAaHHBIE + TTPOLEeAYPhI».

Kaxapiii 00beKT UHTETPUPYeT B cebe HEKOTOPYIO CTPYKTYPY AAHHBIX U JOCTYITHBIE TOTBKO eMY
MpoLeLypbl 00PabOTKM 3TUX JAHHBIX, Ha3bIBaeMbie Memodamu. O0befHEHNE JAHHBIX U
npoleayp B OZHOM 00'beKTe Ha3bIBaeTCs UHKancyaayuetl v Ipucyliie 00beKTHO-
OPUEHTHUPOBAHHOMY MPOTPAaMMHPOBAHHUIO.



lnst onvicanust 00'bEKTOB CTYXKaT Kinacchl. Knacc onpeznensier cBOWCTBA U
MeToIbl 00'BeKTa, TPUHAAJIeXa1lero 3Tomy kinaccy. CooTBeTCTBEHHO,
JIF060M 00 BEKT MOYKHO OIpeIe TUTh KaK IK3eMnJisap Kiacca.

[IporpaMmMupoBaHUe pacCMAaTPHUBAEMOTO CTHJIS 3aK/TI0YAETCSsT B BEIOOPE
MMEIOLIUXCS MU CO3JJAHUU HOBBIX OOEKTOB M OPTaHU3aIUH
B3aWMO/IeMCTBUS MeXAY HUMHU. [Ipy coO31aHUM HOBBIX OOHEKTOB
CBOMCTBA 00HEKTOB MOTYT JOOABISITHCS MU HACA€008AMbCA OT
00BEeKTOB-TIPeAKOB. B mpoiiecce paboThl ¢ 00BEKTAMH TOMYCKAETCS
noaumop@pusm — BO3MOXKHOCTb UCITOJIb30BAHUS METOZOB C
OJVHAKOBBIMU UMEHaMH [Jis1 00pabOTKHU JAHHBIX PA3HBIX THIIOB.

K Hanbonee coBpeMeHHbIM 0O bEKTHO-OPUEHTUPOBAHHLIM S3blIKaM
nporpaMmmmpoBaHunst oTHocaTca C++ u Java.



B cuity cBoeil KOHCTPYKTHBHOCTH HUler 00'beKTHO-OPHEHTHPOBAHHOIO IIPOT'PAMMHUPOBAHUS
HCIIOJIb3YIOTCSI BO MHOT'MX YHUBEPCa/IbHBIX ITPOLeAyPHBIX sI3bIKaX. Tak, HallpuMep, B COCTaB
VHTETPUPOBAHHOM CHCTEMBI MporpaMMHpoBaHus Ha si3bike Borland PASCAL B. 5.5 Bxogut
crielasibHasi OMbIMOTEKa 00'bEKTHO-OPUEHTHPOBAHHOTO porpammupoBanust Turbo Vision.

B rnmocjiegHee BpeMsi MHOI've 1IIporpaMmbl, B 0COOEHHOCTU O6’I>€KTHO-OpI/IeHTI/IpOBaHHBIe, PE€A/IN3YIOTCHA
KaK cucmembsbl 6Uu3ydjlibHO2O0 npocpamMmupoedHuUs.

OTInynTe TbHON 0COOEHHOCTHIO TAKHUX CUCTEM SIBJISIETCSI MOILIHAS Cpe/ia Pa3pabOTKU MPOrpaMM 13
TOTOBBIX «CTPOUTEIBHBIX O/IOKOB», TO3BOJISIIONIAST CO3aTh UHTEPECHYIO YaCTh TPOTPAaMMHOTO
MPOZYKTA B JUAJIOTOBOM PEXUMe, MPAKTHUYECKH 0e3 KOAUPOBaHUS TPOTPAMMHBIX OITePALUiA.

K yrciry 06beKTHO-OpUEHTUPOBAHHBIX CUCTEM BU3YaIbHOTO MPOTPAMMHUPOBAaHUsI OTHOCATCS: Visual
Basic, Delphi, C++Builder u Visual C++.



* [IpounmocTpupoBaTh Ha MpUMepax CBOMCTBA
AITOPUTMOB

+ COCTaBHUTb U OITHCATH B BHIe OJIOK-CXeMBI aJITOPUTM
pelleHus 3a/1a4u:

OnpepennTsb, ABASAETCS JIU HATypaIbHOE YHCIIO,
BBeJleHHOE C KJIaBUaTYPhI B IaMATh KOMIIbIOTEPA,
YEeTHBIM.

Pe3ynbTaT mokasaTh Ha dKpaHe B BUjIe COOOIIeHUS
(«4MCJIO0 YETHOE», «YUCJIO HEYETHOE» ).



