Kpartkuii Kypc JeKIUii M0 OCHOBAM aJITOPUTMU3ALIHHI

AJI'OPUTMMU3ALUA U ITPOT'PAMMUPOBAHUE

1. Honamue anzopumma

Anzopumm — OSTO TOYHOE W TMOHATHOE TMPEIIUCAHWUE  HCHOJHHUTEII  COBEPIIUTH
MOCJICIOBATEIBHOCTD  JICHCTBHIA, HAINPaBICHHBIX Ha pEIICHUWE IIOCTAaBICHHOW 3amaun. Ha3BaHwue
"aneopumm" TPOU3ONLIO OT JIATUHCKON (HOPMBI UMEHU CPEAHEA3UATCKOTO MAaTEMAaTHKA ajb-XOpe3MH -
Algorithmi.

Ucnonnumens aneopumma - 3TO HEKOTOpas aOCTpakTHas WIM peanbHas (TEXHHUYECKas,
Ouosiornyeckass WM OMOTEXHUYECKAs) CHCTEMa, CIIOCOOHAsl BBIMOJHUTH JCHCTBUS, IMPEIIHCHIBACMBIC
QITOPUTMOM. VICIIOTHUTENSI XapaKTepU3yIOT: cpejia, DIEMEHTapHbIC IEHCTBHSI, CUCTEMa KOMaH]I, OTKa3bl.
Cpeoa (wnmm oOCTaHOBKAa) - 3TO '"MecTo oOWTaHMA" HCMONHUTENS. Kaxablii HCIOIHUTENh MOXKET
BBITIOJHATh KOMaHIBl TOJBKO W3 HEKOTOPOTO CTPOro 3aJaHHOTO CIUCKA - CUCmeMbl KOMAHO
ucrionHuTeNsA. [ KakJaoW KOMaHIBl JOJDKHBI OBITh 3aJaHbl YCIOBHSI TPUMEHHUMOCTH (B KaKHUX
COCTOSIHUSIX CpEIIbl MOXKET OBITh BBITIOJHEHA KOMAaH/Ia) U ONMCAHbl PE3yJIbTAThl BHIMOJIHECHUS KOMaH/IbI.
[Tocite BbI30Ba KOMaH/IbI HCIIOJIHUTEh COBEPIIAET COOTBETCTBYIOIIEE d1emeHmaphoe oeticmsue. Omraszvl
HCITIOJIHUTCIIA BO3SHUKAIOT, €CJIM KOMaHJla BBI3bIBACTCA IIPHU HCAOIMYCTUMOM JJIs1 HEC COCTOSAHUHA CPECABI.

B I/IH(1)OpMaTI/IKC YHUBCPCAJIbHBIM HUCIIOJIHUTCIIEM AJITOPUTMOB ABJIACTCA KOMIIBIOTED.

2. Ceolicmea aizopummoe

MO’KHO BBIIEIUTD CIENYIOLINE OCHOBHbBIE CEOUCMBA AN2OPUMMOB:

1) I[Tonssmnocme A1 ACTIONHUTES - T.€. UCTIOIHHUTEIb aITOPUTMA TOJDKEH 3HATh, KaK €0 BBITOIHSITH.

2) /luckpemnocmuv (MPEPBIBHOCTh, PAa3eiIbHOCTB) - T.C. AITOPHTM JIOJDKEH IPEICTAaBISTh IMPOLECC
pelIeHns 3a/1a4M KaK MOCJe10BaTeIbHOE BBIMOIHEHNE TPOCTHIX WK PaHEe ONPE/IEIIEHHBIX 11aros.

3) Onpeodenennocmov - T.e. KaKI0€ MPABUIO AITOPUTMA JIOJDKHO OBITH YETKHUM, OJHO3HAYHBIM H HE
OCTaBIIATh MECTA [yl Pa3HOUTEHUM.

4) PeszynbmamusHocms (WA KOHEYHOCTH). JTO CBOMCTBO COCTOMT B TOM, YTO AITOPUTM JOJDKCH
NPUBOJIUTH K PELICHUIO 337a4i 32 KOHEUHOE YMCIIO I11aroB.

5) Maccosocmsb - 03HAYaeT, 4YTO AITOPUTM PEIICHUS 3a/a4M pa3padaThiBacTCs B OOIIEM BHE, T.€. OH
JIOJDKEH OBITh PUMEHHMM JIJIsl HEKOTOPOT'O KJilacca 3ajiad, pa3INyaronIMXcsl JUIIb HCXOJHBIMU JTAHHBIMH.
[Tpu 5TOM HCXOHBIE TaHHBIE MOTYT BBHIOUPATHCS U3 HEKOTOPOH 00JIaCTH, KOTOPasi Ha3bIBACTCS 001ACMbIO

npumerumocmu areopumma.



3. Dopmbl npedcmasieHus ai2opummos

Haubonee pacnpocTpaHeHHBIMH @opmamu npeocmagienus aieopummos SBISIOTCA: CIIOBECHas,
rpaduueckas, ICeBAOKOIbI U IpOrpaMMHasl.

1) Cnosecnas ¢opma 3anucu TpencTaBiIseT cOOOI OMUCAHUE IOCIEIOBATEIbHBIX ITANlOB 00pabOTKU

JAaHHBIX HAa €CTECTBEHHOM SI3bIKE (HAIpUMEp, Ha PYCCKOM).
Ilpumep. 3anucath aarOpUTM HaxXxOXJAeHUs HanOombiiero oomero nenurens (HO/) nByx HarypaibHBIX

YHUCCII.

Anroputm: 1) 3axarh qBa 4Mcia; 2) €CIU YHUCIAa PaBHBI, TO B3ATh JI000E€ M3 HUX B KaueCTBE OTBETa H
OCTaHOBUTKCS, B IPOTHUBHOM CJy4ae MPOJOJDKUTH BBHIMOJIHEHHE aIrOpUTMa; 3) ONpeenuTh OoJbllee u3
yucen;, 4) 3aMEHUTh OoJblliee M3 YUCENl Pa3sHOCTbIO OOJBLIET0 M MEHBIIEro U3 4HCed; 5) MOBTOPUTH
aJITOPUTM C I1ara 2.

OnucaHHBId aNrOPUTM NPUMEHUM K JHOOBIM HATypaJbHBIM YUCIAM U JOJDKEH IPUBOJUTH K PELICHUIO

IMOCTaBJICHHOM 3aJa4U1 32 KOHSYHOE YHCJIO I1aros.

CroBecHBIH CIIOCOO HE UMEET MUPOKOTO PACIIPOCTPAHEHHS, TOCKOJIbKY TAKHE OIMCAHHMS:
a) CTpOro He GOPMaTH3yEeMbl;
0) cTpagaroT MHOTOCJIOBHOCTBIO 3aIHUCEH;

B) AOIYCKAOT HCOAHO3HAYHOCTh TOJIKOBAHUA OTACIIbHBIX Hpez[nncaHHﬁ.

2) I'paghuueckuii cnoco6 TPeNCTaBICHUS AITOPUTMOB SIBISETCS 00Jiee KOMITAKTHBIM U HATJISITHBIM 10

CpPaBHEHHUIO CO CJOBECHBIM. [Ipu TpaduyeckoM HCMOTHEHUH aJIrOpUTM u300paxaeTcss B BHIIE
MOCJIEIOBATEIbHOCTH CBSI3aHHBIX MEXJy €000 (YHKIIMOHAIBHBIX OJIOKOB, KaXAbI M3 KOTOPBIX
COOTBETCTBYET BBINIOJHEHHIO OJHOro W3 jAeWcTBuil. Takoe rpaduueckoe NpeACTaBICHHE HA3bIBACTCA
CXEMOH alroput™Ma WM 0710K-cxemoii. B Onok-cxeme KaXAOMy THIYy JEHCTBUH COOTBETCTBYET
reoMerpuueckas Qurypa, Ha3blBaeMasi OJ0YHbIM CUMBOIOM. BIOYHBIE CUMBOJIBI COCTUHSIOTCS JUHUAMU

nepexo008, oNpeAeNSIONUMU 0UYEPETHOCTb BBHITIOTHEHUS IEHCTBUH.

Hauajio - KoHelr C )

IIpouecc

BBOI-BBIBOJ / /

TuroBoii nmporuecc

Pemenue (ycnoBue)



[Monpobuee 06 3TOM HUXKE. ..

3) Ilces0okod mpeacTaBusiecT co0OM cHUCTeMy OO0OO3HAYEHHH U MpaBWII, MPEAHA3HAYCHHYIO IS

€IMHOO00pa3HOW 3amucu aaropuTMoB. OH 3aHMMAET MPOMEKYTOUYHOE MECTO MEKAY E€CTCCTBEHHBIM H
(dhopManbHBIM SI3BIKAMHU.

C onHOH CTOPOHBI, OH OJIM30K K OOBIYHOMY €CTECTBEHHOMY SI3BIKY, I03TOMY aJTOPUTMBI MOTYT Ha HEM
3aMMCBHIBATBCSl M YUTATHCS KaK OOBIMHBINA TekcT. C Apyrod CTOPOHBI, B TCEBIOKOJE HCIIOJIb3YIOTCS
cydicebHble C106a U MaTeMaTHIecKasi CHMBOIIMKA, YTO MPHUOJIMKACT 3aIUCh JITOPUTMA K OOIICTIPHHSTOM
MareMaTHueckoi 3amucu. Ciry)keOHbIE CIIOBA BBIACISIOTCS B TIEYATHOM TEKCTE YKHPHBIM MIPUPTOM, a B
PYKOIIMCHOM TEKCTE MOAYEPKHUBAIOTCS JJISI TOTO, YTOOBI MX MOXXHO OBLIO OTIMYUTH OT OCTaJBHOTO
TEKCTA.

Ilpumep. 1) 3apats aBa yucna x u'y; 2) ECJIN x=y, TO HO/I=x u KOHELJ; 3) ECJI1 x>y, TO x=x-Y,
MHAYE y=y-x; 4) [IEPEWTH B nyHKT 2.

4) IIpoepammnas gopma npeacTaBiser co0OM TEKCThI MPOTrpaMM, HAIMMCAHHBIX HA Pa3IMYHBIX SI3BIKAX

POrpPaMMHUPOBAHUS.

Hwxe npuBenens! rpadpudeckne 0003HaYeHUS Ha OJIOK-CXeMax.

ga HET
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Crpykrypa “cinenoBanue”
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HKJI C TapaMeTpOM
[ukn ¢ moctyciaoBueM (1ukna JJO) 1 P P
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Ha cxemax CEPUS obGo3nayaer onuH Wi HECKOIbKO TOOBIX omepatopoB; YCJIOBUE ecth
noruyeckoe Boipaxkenue (JIB) (ecnu ero 3nauenne MCTUHA, nepexoa npoucxonut o Bersu A, nunaue
— no HET). Ha cxeme nukia ¢ mapameTpoM MCHoJib3oBaHbl 00o3Hauenus: [11 — mapamerp nukma, H3
— HayaJlbHOE 3HaueHue mapameTpa 1ukia, K3 — xoHeuHoe 3HaueHue mapamerpa Iukia, LI — miar
M3MEHEHUS NTapaMeTpa HUKIIA.

Havano m koHer, anroputMa Ha OJOK-cXeMax O0O3HAYAIOT OBAJIOM, BBOJHMMBIE U BBIBOJAMMBIC
MIEpEMEHHBIC 3aMTMCHIBAIOTCS B MapaJljIeIorpaMMe.

Bujabl aaropurmon

JInHelHbIe AJIrOPUTMBI

[Ipocreiimne 3a1a4u UMEIOT JIMHEWHBIA AJITOPUTM PELIEHUA. DTO 03HAYAET, UTO OH HE COJECPKUT
MPOBEPOK YCIOBUNA U MOBTOPEHUH.

Ipumep 1. [lemexon men no nepeceueHHoil MecTHOCTU. Ero ckopocTh BUKEHUS 110 paBHUHE |
KM/4, B TOpY —2 KM/4 # O] TOpY — 3 KM/4. Bpemst nBuxkenwusi cooTBeTcTBeHHO 1, 2 u 3 4. Kakoit myTh

mpomeia nemexoz[?

m 1. Beectu vl1, v2, v3, t1, t2, t3.
/BB .VI,VE,VE,tl,tE,tE/ 2.S1:=v1 *tl.
IER
i 3.S2 :=v2 *t2.
| 52:=v2*12 |
v 4.S3:=v3*1t3.
| 53:=v3i*13 |
' -
|S TR | 5.S:=S51+S2 + S3.
Brmopg 6. BriBecTH 3HaueHHUe S.
/ /
7. Kownerr.

Jnst mpoBepku pabOTOCTIOCOOHOCTH aITOpUTMa HEOOXOJUMO 3aJaTh 3HAYEHHS] BXOIHBIX
NEPEMCHHBIX, BBIYHUCIUTH KOHEYHLIN peE3yabTaT MO AJITOPUTMY KW CPABHUTH C PE3YJIBTATOM PYYHOIO

cycTa.

Pa3BeTBJIECHHBIH AJITOPUTM

1. 3ajgaun Ha BETBJIEHHE
Pa3BeTBIsIIOIIMMCH HA3bIBAETCA TAaKOM aJrOPUTM, B KOTOPOM B 3aBUCHMOCTH OT HMCTHHHOCTH WM
JIO)KHOCTU 3aJJaHHOTO YCIIOBUSI BBIOMpaeTcs OAMH W3 HECKOJIbKHX BO3MOXKHBIX BapHUaHTOB (IIyTei)
BBIYMCIIUTENBHOTO Tiporiecca. Kaxaplii Takoil BapuaHT HA3bIBACTCS BETBBIO AJropuTMa. Bo3MOXKHBIX

BApHUAHTOB MOXKCT OLITH JBa UJIK TPH.
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BetrBJiienne - Takas ¢popma OpraHu3alMu JACHCTBUM, PH KOTOPOW B 3aBUCUMOCTH OT BBIITOJHEHHS WIIH
HEBBITIOJTHEHUST HEKOTOPOTo YCIIOBHS cOBepuIaeTcs JuOO onHa, JUOO Jpyras IOCIelI0BaTeIbHOCTh
IIEUCTBUI.

HpI/ISHaKOM Pa3BETBJIAIOIICTOCA aJITOPHUTMA ABJIACTCA HAJIUYNC onepaunﬁ IIPOBCPKU YCl106UA.

Ycnosue — 310 BBIpaxkeHue Jsormdeckoro tuma. OHO MOXKET BKJIKOYaTh B ce0sl KOHCTAaHThI, UMEHA
MEPEMEHHBIX, apU(PMETHUECKUE OTECpAIlUU, OINEPAlMH OTHOIICHUS, JIOTUYECKUE OIepalud, CKOOKH.
YcnoBue MOKET OBITh UICTUHHBIM WJIM JIOKHBIM, TO €CTh MPUHUMATh OJHO U3 IBYX 3HaueHuii: MICTUHA
mwm JIOXKb.

PaznugaroT nBa Buga YCHOBHﬁI npocmsle U COCNAaesHbsble.

IIpocmwvim ycnosuem Ha3bIBACTCS BHIPAXKEHUE, COCTABIEHHOE U3 JIBYX apU(PMETHUECKUX BBIPAKCHUN WU
JIBYX TEKCTOBBIX BEIMYMH, CBSI3aHHBIX OJHUM M3 3HAKOB: <, <, > 3 = ! Takoe yclIOBHE 4aCTO Ha3bIBAIOT

onepauue OTHOLLICHHUS.

Cocmagnvimu yciosusmuy Ha3bIBAOTCS YCIOBUS, COCTOALIME U3 HECKOJIBKUX MPOCTHIX U COCIMHEHHBIE
3HaKamu Joruyeckux omnepanuu 1, NJIA, HE.
ITPUMEPBI cocTaBHBIX yCIOBUU.

(A>5 N B<2)

X=Y)UIHN (50 £C-1)

HE («cobaka» = «konypar) U («komka» = D)

CocraBnoe ycinoBue Buaa «X M Y» UCTUHHO TOTJa U TOJIBKO TOTJa, KOT/1a UCTUHHBI 00a ycimoBust X v Y,
B OCTaJIBHBIX CIy4YasiX — JIOXKHO.
CocraBnoe ycnoBue Buaa «X MJIN Y» uctuHHO Toraa, KOT/1a MCTUHHO XOTS ObI 0JfHO ycrnoBue X unu Y.

VYcnosue Buna «HE X» uctunno, ecnu X J105KHO, 1 HA000POT.

I[J'I}I 0003HaYCHHUS Oorepanu IIPOBECPKU YCIOBUA B OJIOK-CcxeMe AJIropuT™Ma  HCHOJIB3YCTCA 6J'IOK,
H306pa)KaeMBII>i pOM60M, BHYTPU KOTOPOI'0 YKa3bIBACTCA MPOBCPACMOC YCIIOBUC. DTOT OJIOK MMEeT OJMH

BXOI M IBa UJIM TPpH BBIXOJA.

Ecnu BbIX010B 1Ba, TO oHU o0o3HavatoTest A u HET. Eciu ycnoBre UCTHHHO, TO BRIYUCITUTEIBHBIN

npoiiecc «uaeT» mno BeTsu JJA; ecnu noxHo — 1o BetBu HET.

Ecmm BBIXOJOB TpH (BTO gamie BCETO 6I)IBaeT, Koraa B YCJIOBUHM IIEPEMCHHAsA WM BBIPAKCHHUC

CpaBHUBAIOTCS € HYJIEM), TO OHM o6o3Hauatotcs: >0, <0, =0.
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IIpu HanMcaHUK Pa3BETBIIAIOLIUXCS IIPOrPAMM UCIIOIb3YETCs YCIOBHBIA OIIEpaTop.

Ipumep 1. Beruucnuth 3HaueHne QyHKIUN

- x* mperx £ 12,
¥= x"n}m—12<x<ﬂ,
r—2mperx =0

1. BeectH X.

2. Ecmn x<—12, To y:=—X?

3. Ecnm x<0, T0 y:=x*

4.y :=x-2

5. BeiBecTn y

6. Konern

HpI/I TECTUPOBAHHUU AJITOPUTMOB C paSBHHKOﬁ HCO6XOI[I/IMO HOI[6I/IpaTb TaKHMC UCXOAHBIC NJAaHHBIC,
YTOOBI MOKHO OBLIO IIpOBEPUTH BCC BCTBU. B IMPUBCACHHOM BBILIC ITPUMEPE NOJIKHO OBITH 110 KpaﬁHeﬁ

Mepe TPU TECTOBBIX Habopa.

Hukanyeckne aaropuTMbl

Luknuueckum Ha3bIBAIOT AITOPUTM, B KOTOPOM TIOJy4EHHE pe3ylbTaTa 00ecrednBaeTcs
MHOTOKPAaTHBIM BBITIOJTHEHHUEM OJIHUX M Te€X K€ omnepauuil. IHbIMU cl10BaMH, HUKJINYECKUM Ha3bIBAIOT
QITOPUTM, B KOTOPOM OIIpEJIeJIEHHasl IOCIEeI0BaTeIbHOCTh JCHCTBUI TOBTOpsiETCA MO0 3aJaHHOE
KOJINYECTBO pa3, JMOO /10 TeX IMOp, MOKa HEe BBINOJHUTCS HEKOoTopoe ycioBue. IloBropsromascs

MOC/IE0BAaTEILHOCTh ASMCTBUM HA3bIBACTCS TEJIOM IIHUKJIIA.

Huxa - Takas popma opraHu3anuy AeUCTBUHN, IPU KOTOPOW OJIHA M Ta e MOCJIEe0BATEIbHOCTD
JeUCTBUI (TeJI0 LUKIIA) COBEPILIAETCS] HECKONBKO pa3 (WIM HHU pa3y) A0 TeX MOp, MOKa BBINOIHAETCA

HCKOTOPOC YCJIOBHC.



Huka ¢ npexycjioBueM (LUKI-TIOKA)

BI:IHOJIHQHI/IG HA4YUHACTCA C HpOBepKI/I yCJIOBI/ISI, HOBTOMy OTOT OHUKJI W HA3BIBACTCSA HHUKIOM C
npeayciaoBueM. [lepexo K BBIMOJHEHUIO CEpUM IEUCTBHM (TENy IUKIIA) OCYIIECTBISETCS TOTa, Koraa
YCJIOBHE€ WCTUHHO, B TPOTUBHOM CIIy4ae MPOMCXOJUT BBIXOJ M3 IMKJIA. YCIOBHE B JAaHHOM Cllydae
HA3bIBACTCA yCJIOBI/IeM HpOI[OJDKeHI/DI IHUKJIA. BOBMO)KGH TaKOfI BapI/IaHT, YTO TCJIO OIHKJIA HC BBIIIOJIHUTCA
HU pasy. g Toro, 4ToObl MUK HE MOBTOPSJICS OSCKOHEYHOE YHCIO pa3, B Tele IUKIA HEOOXOAUMO
M3MEHSTh 3HAUCHUE IMapaMeTpa IMKJIA TaK, YTOObl 32 KOHEYHOE KOJMYECTBO «IIIAroB» YCIOBUE CTaJO
JIOKHBIM.

bnok-cxema HuKJIa ¢ nmpeaycjaoBiemM

HET Oa TIEch &CTH Her
« < _YCHNIOBUE ; I i gl |

. AA Y

TENO UMKIA Y

uka ¢ mocrycjioBueM (MKJI-10)

[ukn ¢ mocTyclioBHEM HA4YMHAETCS C BBINOJHEHMS Tella LMKIAa W JIMIb 3aT€M IIPOBEpPAETCS
ycrnoBue. Temo 1ukia o00s3aTeNbHO BBINOTHUTCS XOTS Obl OoauH pa3. Ecnu ycnoBue J0XHO, TO
IMOBTOPACTCA BBIITOJIHECHUC TCJIa LIUKJIA, €CJIM UCTHHHO — TO OCYHICCTBJIACTCA BbIXOJ W3 IHKIJIA. HOSTOMY
JTAHHOE YCJIOBHE HA3BIBAIOT YCJIOBHEM IMpeKpalieHus: mukiaa. YtoObl HE OBUIO 3allMKIWBAaHUS, B Tele
[UKJIa HEOOXOAMMO U3MEHSTh 3HAaYCHHE MapaMeTpa IUKIA TaK, YTOOBI 32 KOHEYHOE KOJIMUYECTBO «IIIarOB)

YCJIOBHUEC CTAJIO HCTHUHHBIM.



bnok-cxema nmukia ¢ MmoCTYCJI0BHEM

s
Hawamo

—1?*1—‘

Y

— — —3  OTE{EITE TETRATE

: Y
4
IR OEEpHTE paboTy

TEJIO UMKINA Y )

TI0CTABHTE OLEHEY |

Yo

v TAKPEITE H OTIOEHTE |

< YCNOBVE - -

|
-

HET L

5 { Fomenm

Ecmu xakue-nubo OIICPaTOpPhbI HCO6XO,Z[I/IMO BBIIIOJIHUTb HECKOJIBKO pa3, TO UX HC IICPCIIUCBIBAIOT

Ka)K,I[BIﬁ pa3 3aHOBO, 4 OPraHU3YIOT LUKII.

Wtak, anroputM — 3TO TOYHO ONPEIENICHHOE ONMCAHUE CIoco0a pelleHus 3afayd B BUE
[OCJIEeI0BAaTeNbHOCTH  JielicTBUi. Takoe omnucaHue Ha3bIBaeTCid @QopManbHbiM, a TpOLecc —
Gopmanuzayuei. J{ns NpencTaBIeHHs aNrOpuTMa B BHUJE, NMOHATHOM KOMIBIOTEPY, CIYKaT A3bIKU
npoecpammuposanus. VI3ydeHue NporpaMMHPOBAHMSI Pa3yMHO HA4YMHATh COOCTBEHHO C pa3pabOTKH
ITOPUTMOB, HE aKLEHTHPYs IEPBOHAYAIBHO BHUMAHMS HA 3allMCU aJITOPUTMa HA TOM HJIM MHOM SI3bIKE
nporpamMupoBanus. Ilocie HamucaHus TPOrpaMMBbl C MOMOILBIO MPAHCAAMOPOE8 TUO0 TEPeBOIUTCA B

MawunHbll K00 (TTOCIIE0BATeILHOCTD YHCEN, C KOTOPOil paboTaeT mpoieccop), 1100 NCIOTHSIETCS.
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OCHOBBI AVITOPUTMU3ALIUA
Cuctremy  mporpammupoBanusi  Iypoollackane ~ Ha3bIBAIOT  UHMESPUPOBAHHOU  CPeOoll
npoepamMmuposanus, TaK Kak OHa OOBeAMHSIET B cede BO3MOXKHOCTH: pedakmopa meKCmos,

Komnuasidmopa, KOMNOHO6UWUKA, OMIIAOYUKA.

[Iponiecc momcka omMOOK B TMporpaMMe Has3bIBaeTCs TECTHPOBAHUEM, IIPOLIECC YCTPAaHCHHS
omMOOoK - oT1aAK0i. C MOMOIIBIO SI3bIKA MPOTPAMMHPOBAHUS CO3AAETCS HE TOTOBAs MporpaMma, a ee
TEKCT, OINUCHIBAIOIIUN pa3paboTaHHbli anroput™. g mnonydeHus paboTaromieii mporpaMmsl,
HEOOXOMMO MEPEBECTH ATOT TEKCT B MAIIMHHBIA KO/ (I TOTO CIYXaT MPOrpaMMbl - KOMITUJISITOPHI)
M 3aTeM HCIIOJIb30BaTh OTAEIBHO OT HMCXOJHOro TeKcTa. JIMbo cpasy BBINOJIHATH KOMaHIBI S3BIKA,
yKa3aHHbIC B NPOrpamMme, C TOMOIIBI0 HHTEPNPeTaTopoB (Mpu OONBHIOM 00bEME MOBTOPSIOIIUXCS
BBIUMCJICHUI TporpamMma MOXeET paboTaTh MEUICHHO). Komnunamopwl ke cpa3y mpeoOpas3yroT BecTb
TEKCT MPOrpaMMbl (MCXOIHBIM KOJM) - TPAHCIMPYIOT Ha MAIIMHHBIN s3bIK. PaboraiorT ObicTpee, dyem
MHTEPIIPETaTOphl. B peasibHbIX cucTeMax NporpaMMHUpPOBaHUS [TEpEMEILIaHbl TEXHOJIOTUN U KOMITMIISILIUH,

Y UHTEPIPETALNH.

Paznple THUMBI MpOIIECCOPOB HMMEIOT pasHble HaOoOpel KoMaHA. Eciu S3bIK IporpaMMupOBaHUs
OpUEHTUPOBAaH HAa KOHKPETHBIN THUI MPOILIECCOpa M YYUTHIBAET €ro OCOOEHHOCTH, TO OH Ha3bIBAETCS
SI3bIKOM NPOrPaAaMMMPOBAHUSA HU3KOI0 YPOBHS. SI3bIKOM CamMOro HM3KOI0 YPOBHSI SIBIICTCS SI3bIK
accem0Juiepa, KOTOPBIM TMPEACTABISIET KKIYI0 KOMaHIy MAalIMHHOTO KOJA C MOMOIIbIO CHMBOJBHBIX
YCIIOBHBIX 0003HAYEHH, Ha3bIBAEMBIX MHEMOHHKAMH. $I3bIKH BBICOKOTO YPOBHS MOHSATHEE YeJIOBeKy. B

HUX HC YUUTBIBAIOTCS 0COOCHHOCTHU KOMITBIOTCPHBIX apXHUTCKTYDP.

B nawane 50-x r0o#0B mMOSBWIICS MEpBBIA S3bIK accembrepa. K koHuy 50-x romoB Hadaau
HOSIBIISITBCS SI3BIKM TTPOTPaMMHUPOBaHKsl Ooliee BBICOKOTO ypoBHs, Takue kak Lisp, Fortran, ALGOL. B
HUX YyXe He ObUIO TOYHOTO COOTBETCTBUS MEXIY S3bIKOBBIMH KOHCTPYKLHMSAMHM W MAaIIUHHBIMH
KoMaHgamu. [IpeoOpazoBaHMe CTPOK HMCXOMHOTO KOJAa B TIOCIEIOBAaTEIIbHOCTH JBOWYHBIX KOMaHJ
OCYIIECTBIIIIOCH KOoMITUIITOpoM. Co BpeMEeHeM UX 4KCiI0 TonmoaHmIoch s3bikamu PL /1, Pascal, C, C++,
Java. Bce onn MeHee 3((eKTUBHO HCIIOJIB3YIOT anmaparypy MO CPaBHEHHIO C sI3bIKaMM acceMoiiepa, HO
MO3BOJISIET ObICTpee CO3/1aBaTh MNPWIOKEHHUs. B pesynbraTe UM yaanoch MPAaKTUYECKU IOITHOCTBHIO

BBITECHUTD SI3BIKN acceM6nepa IIpU CO3JaHUHN KPYIIHBIX IMTPUITOKCHUU.
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SA3bIKM POrPaMMHUPOBAHNSI BLICOKOTO YPOBHS
HecTpykTypHbIE CTpyKTypHBIE JIOTHYecKue (Prolog, | pynkuuonansubie (Lisp,
(BASIC-nepebrii mo | (Pascal, Algol- | Simula) JIOI'O)
NOMNYJISIPHOCTH, KOMPIUJISITOP)
Fortran-
1-plii KOMIIUJIATOP)
00bEKTHO-OPHMEHTHPOBAHHbIE A3bIKK PRININ
(Smalltalk, C++, Object Pascal, Delphi, | nporpammupoBanus NPOrpaMMHPOBAHUS IS
Java) 0a3 gmannbix (SQL, | Uutepuer (HTML, Perl,
Oracle) Xml)

Texnonozuu npozpammuposanus.

PaCCMOTpI/IM KJ'IaCCI/I(I)I/IKaL[I/IIO o CTHJIXO IIpOrpaMMHpPOBAHUS]. Crunp - COBOKYIIHOCTb IIpaBHII,
JCKallMUX B OCHOBC CHHTAKCHCA W CCEMAHTHUKH A3bIKa IMPOrpaMMHUpPOBAaHUA. Pazaugaror CJICOAYIOIUC
CTHJIN:

1. HeCTpYKTYpHBIi;

2. CTPYKTypHBIN;

3. 00BEKTHO-OPHEHTHPOBAHHBIN;
4. JOTHYECKHI;

5

(byHKIIMOHATHHBIN.

Hecmpykmyproe npozpammuposanue JIOIIyCKaeT HUCIOIb30BAHUE B SIBHOM BHUJAE KOMAaH[bI
6e3ycioBHOrO nepexona (B 6ompmuHcTBEe s1361K0B GOTO). TunnyHble peAcTaBUTENN HECTPYKTYPHBIX
A3BIKOB - paHHUE Bepcuu beiicuka u ®oprpana. /laHHBIM CTUIL BbI3BaH OCOOEHHOCTSIMHU BBINOJHEHUS
MaIlMHOW MpOrpaMMbl B KOJAX M YHACJeJOBaH OT IMPOrpaMM Ha s3bIKe acceMOiiepa, MOCKOJIbKY Tam
KOMaHJa Tepexona sBisiercss o0s3arenbHoi. OIHAKO B S3BIKAX BBICOKOTO YPOBHSI HAJIMYHE KOMaHJIbI
nepexo/ia BieYeT 3a cOO0M Maccy Cepbe3HbIX HEJIOCTaTKOB: MpOorpaMMa IMpeBpaiiaeTcs B 'crnarertu’ c
OECKOHEUHBIMU MEPEeXOJaMU BBEpPX-BHU3, €€ OYEHb TPYJHO COMPOBOXKIATh U MOIUPHUIMPOBATH.
@DaKkTUYECKH HECTPYKTYpPHBIH CTHJIb IPOrpaMMHMPOBAaHUS HE IMO3BOJSIET pa3zpalaTbiBaTh OOJbIINE
IpoeKThl. PaHee MIMPOKO NMPaKTHKOBABIIEECs NMEPBOHAYAIbHOE OOyYeHHE MPOrpaMMHUPOBAHUIO Ha Oaze
HECTPYKTYPHOTO si3bIKa (00bI4HO belicuka) NpuBOAMIO K OTPOMHBIM TPYAHOCTSIM IIPU Iepexo/ie Ha Ooee

COBpPCMCHHBIC CTHUIINA.

Cmpyxkmyproe npozpammupoganue — npouecc pa3paboTKH alfTOPUTMOB € TIOMOIIIbIO OJIOK-CXEM.
Iloonpoepamma — HAOOP OINEPATOPOB, BHITIOJIHSIONIUX HYXHOE JEHCTBHE W HE 3aBUCAIIUX OT JIPYTHX
yacTell MCXomHOro Kojaa. IIporpamMma pa3OmBaeTcs Ha MHOXKECTBO MEJKHX TOJANPOTpaMM, KaKaas M3
KOTOPBIX BBIMOJHSAET OJHO U3 JEHCTBUM, IPEAYCMOTPEHHBIX UCXOIHBIM 33JIaHUEM.

Cmpyxkmypnuouii cmuas Obll pazpaboTad B cepeaune 60-x - Havane 70-x rr. B ero ocHoBe nexar aBe

HACU:. 3aJa4da p336HBaeTCH Ha OOJIBIIIOE YHCIIO MEIKHX moa3anay, Kaxaasa U3 KOTOPBIX PECIIACTCA CcBOCH
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nporeypoi win GyHKuueH (1exoMno3unus 3agauu). Ilpu 3ToM npoeKkTupoBaHHe MPOrpaMMbl UIET IO
NPUHIUITY CBEpXY BHHU3: CHaydala OMPEACISIOTCS HEOOXOIUMBIEe ISl PELICHUs MPOrpaMMbl MOJYJIH, UX
BXOJIbl U BBIXOJIbl, @ 3aT€M YyXe€ 3TH MOJYJH pa3padarbiBatoTcsi. Takol Moaxoi BMECTE C JIOKaIbHBIMU
UMEHaMU [IEPEMEHHBIX IO3BOJISIET Pa3padaThiBaTh MPOEKT CHJIAMH OOJBIIOTO YHUCIA IPOrPaMMHUCTOB.
Kak nokazan D. JlefikcTpa, 11000i alropuT™M MOKHO peain30BaTh, UCIIONb3YS JUIIb TPU YIPABISIOIINE
KOHCTPYKLIMU: TOCJIE0BATEILHOE BBHIIIOJHEHNE, BETBICHUE U IUKII. JJaHHOE 00CTOSTENHCTBO MO3BOJISET
IpY HAJUYUH COOTBETCTBYIOIIUX OIEPATOPOB HCKIIOUUTH W3 SI3bIKa KOMaHIy O€3yCIOBHOTO Iepexoja
GOTO.

[TpuHIMOBI CTPYKTYPHOTO MPOrpaMMHMPOBAHUS ObUIM PEaIM30BaHbl B A3bIKE AJIr0J, HO HAUOOJIBIIYIO
HOMYJISIPHOCTD 3aBoeBal s13bIK [lackans, coznannselii B 1970 mBeinapckum yuensim H. Buptom. Ilackans
HOJIy4nJ1 IIMpoYaiilliee pacpoCTpaHEHUE U MOXKET CUUTATHCSI 00pPa3LOBBIM A3BIKOM ITPOrPAMMUPOBAHMSI,

HaunOoJIee MoMyIApHBIM | ceityac (Hanpumep, B Bepcuu Delphi dupmsr Imprise).

Jlozuueckoe npozpammupoeanue TPENCTABISIET cOOON MONBITKY BO3JI0KUTH HA NMPOrPAMMUCTa TOJIBKO
IIOCTAaHOBKY 3aJiaud, a IIOMCKM IIyTeW €€ pPEIIEeHUs INPENOCTaBUTh TpaHCIATOpY. Jlormdeckue s3bIku
(ITposnor, Cumyna) UMEIOT crienualbHble KOHCTPYKIMU /711 ONUCAHUST OOBEKTOB M CBS3EH MEX1y HUMH.
Hanpumep, ecin naHo:

BPATHA VMEIT OIHOT'O OTIA

IDKOH - OTEILl IXEKA

MAMK - BPAT IIXEKA

TO CUCTEMaA JIOTHYCCKOI'O MPpOrpaMMHUPOBAHU NOJI’KHA CACIIaTh BBIBO/:

IDKOH - OTELl MAMKA.

XoTs1 paboThl 0 JIOTUYECKOMY MPOTpaMMHUpPOBaHUIO BeayTcs ¢ 50-X IT., B HACTOsIEE BpPEMs JTaHHOE

HAITPpaBJICHUEC HCCKOJIBKO IMOTCPAJIO CBOIO AKTYAJIBHOCTL B CBA3U C OTCYTCTBUEM PCAJIBHBIX PC3YJIbTATOB,
IMOCKOJIBKY OOJIBIIIMHCTBO PCAIIM30BAHHBIX Ha NPHHOHUIIAX JIOTHYCCKOI'0 IMPOrpaMMHUpPOBaHUA CUCTEM

OKa3aJIuCh NPAKTHYCCKHN HCIPUTOAHBIMU.

Ob0veKmHo-opuenmuposantoe nPpoZpammuposanue

B nauane 80-x rooB BO3HUKJIIO HOBOE HAIlpaBJIeHHE, OCHOBAHHOE Ha MOHATUU 00BekTa. OOvexkm — 3TO
COBOKYITHOCTh c80ticmé (CTPYKTYP NaHHBIX, XapaKTEPHUCTHK /I 3TOr0 00BEKTa), Memodos 00pabOTKU
(moamporpaMMbl U3MEHEHHUI CBOMCTB) U coObimuti, Ha KOTOPHIE JAaHHBIM OOBEKT MOXET pearupoBaTh U

KOTOPBIC IIPUBOJAT, KaK IIPpaBUJIO, K K3BMCHCHUIO CBOMCTB O0OBEKTA.

Obvexmuo-opuenmuposannoe (00) npozpammuposanue, paspabotaHHoe B cepeaune 70-X TT.
Kepuuranom u Puuum u peanuszoBannoe B OO-epcusix si3pikoB Cu u [lackans, mpezactaBiseT coOoif
oToOpaxeHne 00BEKTOB PEAIbHOTO MHpPA, UX CBOUCTB (aTpHOYTOB) U CBSA3EH MEXIYy HUMHU MPHU TTOMOIIU
CHELUAJBHBIX CTPYKTYp JaHHbIX. CTPYKTYpHOE€ NIPOrpaMMHUPOBAHME IOJPA3yMEBAECT HAIWYUE psaaa

BCTPOCHHBIX CTPYKTYpP JAHHBIX: LEJIBbIX, BEIIECCTBEHHBIX U CTPOKOBBIX NMEPEMEHHBIX, MACCUBOB, 3aIUCEH -
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IpU TOMOINM KOTOPHIX U MPOU3BOJIUTCS OTOOpaKEHHE CBOWCTB OOBEKTOB peanbHOro mupa. llpu
00BEKTHO-OPHEHTUPOBAHHOM TIOJXOJE s OOBEKTa CO3/aeTCs CBOS CTPYKTypa JdaHHBIX (KJacc),
coJiepkarias Kak CBOMCTBa 00beKTa (I0JIs), TaK M MPOIEAYPHI ISl YIIPABICHUSI O0BEKTOM (METOIBI).
Hanpumep, paccMOTpuM mpocTelInii 00beKT - TOUKy Ha 3kpaHe. OHa MMeeT Kak MUHUMYM TpH MOJIs
(koopauHatsl 1 1BeT) U MeToabl Bpoze "ChangeColor" (momensts nser), "MoveXY" (epemMecTUThCS B
TOYKY X, V) # T.1. OOBEKTHO-OPUEHTHUPOBAHHBIN IMOAXO/ SBJSCTCS B HACTOSIIEE BPEMS TOMHUHHUPYIOIIIUM
U TIO3BOJISIET COKPATUTh BpeMs pa3pabOTKH M YBEIMYHUTh HAACKHOCTH OONBINIMX MPOeKTOoB. OIHAKO
IpOrpaMMbl B JAHHOM CTHJIE OTJIMYAIOTCS TPOMO3JKUM CHHTAKCHUCOM; B IIEJIOM UJEOJIOTUS OOBEKTHO-
OpUEHTUPOBAHHOTO IOJAX0/la BeChMa HEOYEBH/HA, YacTO BOCIPUHUMAETCS C TPYAOM (OCOOEHHO 3TO
xapakTepHo it s3bika CH, KOTOpPBIE W B CBOEM IIEPBOHAYAILHOM BHJE OTIMYACTCS KpaifHe
HEYZ000YMTAEMbIM CHHTAKCHUCOM), W TEPEXO0Jl K €ro HCIOJIb30BAHUIO TPYACH WJIM HEBO3MOXKEH JUIS
0O0JIBIIOTO YKcIa MPOTPAMMHUCTOB.
OOBEeKTHl MOTYT UMETh MJCHTUYHYIO CTPYKTYPY M OTJIMYAThCSl TOJIBKO 3HAUYEHHUSMHU CBOWCTB. B Takux
Cly4yasix B IIporpaMMe CO3/a€TCsl HOBBIM THII, OCHOBAHHBIM Ha €IUHON CTPyKType oObekTa. OH
HA3BIBACTCSI KIACCOM, @ KOKIbI KOHKPETHBI O0BEKT, UMEIONINA CTPYKTYPY ITOTO KJlacca, Ha3bIBAeTCS
9K3EMNIAPOM KIACCa.
OOBEeKTHO-OPUEHTHPOBAHHOE MPOTPaMMHUPOBAHUE 0a3upyeTcss Ha TpeX KOHUEHIUSAX — UHKANCYAAYUU,
Hacnedosanuu u noaumopgusme. OObEIUHEHUE ITAHHBIX C METOJAaMH B OJHOM Kiacce (THIie)
Ha3bIBaeTCs unxkancyiayuei. IloMuMo 0ObeTUHEHNUS, HHKATICYJISIIHS ITO3BOJISICT OTPAHUYNBATE JOCTYII K
JaHHBIM OOBEKTOB M pealu3alli METOAOB KJaccoB. B pe3ynbraTe MOSBISETCS BO3MOXHOCTD
MCTIONIb30BaHUs KJIACCOB B MPHJIOKEHUAX Ha OCHOBE TOJILKO OMHMCAHUN ATHX KIACCOB.
Baxnas XxapakTepucTHKa Kilacca — BO3MOXXHOCTH CO3JaHHS Ha €ro OCHOBE HOBBIX KJAcCOB C
Hacneo0o8anuem BCEX €ro CBOUMCTB M METOHOB Jo0OaBicHHS coOCTBeHHBIX. Kiacc, He wuMerommii
MpeIIeCTBeHHUKA, Ha3bIBaeTCs Oa3zoevim. Hampumep, Kinace «KUBOTHOE» UMEET CBOWCTBA «HA3BAHUE,
«pazMep», METOMBI «HITHU» U «pa3MHOXKaTbcs». CO3TaHHBIA Ha €r0 OCHOBE KJIAcC «KOIIKa» HacleqyeT
BCE OTH CBOWCTBA W METOJBI, K KOTOPBIM JOOABJISETCS CBOMCTBO «OKPAacKa» W METOJ «ITUTh.
HacnemoBanue mo3BossieT CO3/1aBaTh HOBBIE KJIACCHI, TTIOBTOPHO HMCIIONB3YsI YK€ TOTOBBIN MCXOHBIA KOJI
U HE TpaTs BpeMEHHU Ha ero MepenrchiBaHue.
B OonpmmHCTBE CciayyaeB MeTOJbI 0a30BOr0 Kjacca Y  KJIAcCOB-HACIEIHUKOB — MPUXOTUTCS
NEPEONPENENITh — 00BEKT Kiacca «KOIIKay BBIMOIHIET METOJl «HJITH» COBCEM HE TaK, Kak OOBEKT Ki1acca
«ameba». Takoe cBOICTBO OOBEKTOB MEPEONPEAETAT, METOABl HACIEAYyeMOro Kiiacca M KOPPEKTHO HX
UCIIOJIb30BaTh HA3BIBACTCS NOAUMOPDUIMOM.
B ocHoBe @OYHKUUOHasIbHO20 CMUJISA JIEXKWUT MOHATHE QYHKIMH Kak "depHoro smuka'. OcHoenas
uoes - 3ajada pazOMBaeTCsl Ha TPYIIBI, KOTOPHIE APOOSTCS Ha dJIEeMEHTapHbIe (DYHKIIMH, ONPEACICHHOS
COoueTaHWe KOTOPBIX peanu3yeT pemieHue noazamad. [Iporecc npoOneHus Ha deMeHTapHble (QYHKIHUU

3dKaHYMBACTCA TOrJa, KOrga KaXxJasd U3 IMOJIYUCHHBIX (pyHKI_II/Iﬁ BBIITOJHACT HCKOTOPYHO JIOTHUYCCKU
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OTJENBHYIO ONEPAUI0 U pe3yibTaT paboThl AAHHOW (YHKLIMU MOXKET CIYKHTh BXOAOM IS JPYrou

¢ynkuuu. fA3pik peanuzanuu Jluc.

HTML (Hyper Text Markup Lanquage) siBisieTcss cTaHAApPTHBIM SI3bIKOM, MpPEIHA3HAYCHHBIM IS
CO3J1aHUsl TMIIEPTEKCTOBBIX NOKyMEHTOB B cpene WWW. HTML - nokymMeHTsl MOI'yT IIPOCMAaTpUBAaThCS
pasnUYHBIMU  Opay3epaMu  (CIEHMATBHBIMH IPOTPaMMaMH, HWHTEPIPETUPYIOMIMMUA TaKOTO poja
TUIEPTEKCTOBBIE IOKYMEHTHI), HanOoJiee U3BECTHBIM M3 KOTOphIX sBisercs Internet Explorer. B otnuyune
OT IOKYMEHTOB, HaIIpUMEp TEKCTOBOTO Mporeccopa Microsoft Word, nokymentsl B popmare HTML nHe
opraam3oBanbl o npuHIUY WYSIWYG (What You See Is You Get) — 4T0 BUAHMIIG, TO U TOTYYHIIb
[pu BBIBOJIE HA meuaTh wiu MoHUTOpP]. Korma mokymeHT cosnmad ¢ ucnoiszoBanueM HTML, Gpaysep
noipkeH untepnperupoBat HTML 11t BeIeaeHUS pa3IMUHbBIX 3JIEMEHTOB JOKYMEHTA U UX MEPBUYHON
00paboTKH € EeNbI0 JaIbHEHIIero 0TOOpaXKeHUs B BUE, 3a[yMaHHOM aBTOpoM. JlaHHAsI TEXHOIOTHSI HE
SBIIICTCS. HMCKJIIOUUTENbHOW ocobeHHocThio HTML, oHa, Hanmpumep, WCIONB3yeTCS B  S3BIKE,
npeHa3HAYEeHHOM 1 BepcTku MaTeMaTtudeckux TekctoB TeX (LaTeX), aBropom koToporo siBisiercs /.
Kuyr. Hcnons3oBanue HTML mnosBonser ¢opmarupoBarh JOKYMEHTHI Jii UX MPEICTaBICHUS C
UCIOJIb30BAaHUEM 3aTr0JIOBKOB, MIPU(TOB, IUHUN U JPYTUX CTAaHIAAPTHBIX 3JIEMEHTOB Ha JIFO0OM cucteme,

MPEJHAa3HAYEHHOM U1l KX TPOCMOTpA.

BonbIIMHCTBO MOKYMEHTOB HMEIOT CTaHAAPTHBIE DJJIEMEHTBI, HAIpHUMEp, TaKWe, KaK 3arojoBKH,
naparpadgsl uiau cnucku. Mcnons3ys Tarm (komanasl) HTML, MokHO 0003Ha4yaTh JaHHBIE 3JI€MEHTHI,
oOecnieunBasi Opay3epbl MHPOpMAIUE A1 UX OTOOpa)KEHUs, COXpaHss B I€JIOM OOLIYIO CTPYKTYpy U
MH(OPMALIMOHHYIO MOJHOTY JOKYMEHTOB. B GoNbIIMHCTBE CilydaeB (Hampumep, MpU HCIOJIb30BaHUU
Pa3IMYHBIX TEKCTOBBIX PEAAKTOPOB) aBTOP CTPOrO OIpeNesiseT BHEIIHWN BHUJ JOKyMeHTa. B cimyuae
HTML (ocHOBbIBasiCcb Ha BO3MOXKHOCTAX Opay3epa) MOKHO B OIPEJIEJIEHHOW CTENEeHU YIPaBIsATh
BHEIITHUM BHIOM (HO HE ero cojepxumbiM). HTML mo3BossieT oTMETHTB, T1e B JOKYMEHTE JI0JKEH ObITh
3aroJIoBoK Uiy ab3an, npu nomou taroB HTML, a 3arem npenocrasnsier Opay3epy HHTEpIPETUPOBATh
9T T3ru. Hanpumep, oquH Opay3ep MOXeT pacro3HaBaTh TAT Hayaja ab3ama v NpeAcTaBiIsaTh TOKYMEHT
B HY)KHOM BHJIE, a APYTOH, HE UMEIOIIMI TaKOW BO3MOXHOCTHU, MIPEACTABUT JOKYMEHT B OJHY CTPOKY.
[Tonb30Barenu He KOTOPBIX Opay3epoB UMEIOT TAK)Ke HaCTpauBaTh pa3Mep U BUJ WIPU(Ta, LIBET U IpyTrHe
napaMmeTpbl, BIUAIOIINE Ha oToOpaxkeHue nokymeHta. OcHoBHoe npeumyniectBo HTML 3akmtouaercs B
TOM, YTO JIOKYMEHT MOXET OBbITh IPOCMOTPEH Ha Opay3epax pazIUYHBIX TUIOB M Ha Pa3IMYHBIX

atopmax.
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TexHoJI0rMsI NOATOTOBKH M pellieHud 3a71a4 Ha IBM

Pemenne 3amad BKIIIOYACT CIEAYIOIIME OCHOBHBIE 3Tallbl, 4acTh M3 KOTOPBIX OCYIIECTBISETCS 0e3
yuactust OBM.
1. Hocmanogka 3adau
a. cbop mH(popManuu o 3a1a4e;
b. dopmynaupoBka ycioBus 3a1a4u;
C. OIpeaereHUe KOHEYHBIX LIEIIEH;
d. ommcaHue TaHHBIX
— Bri0op MeTo10B peieHus 3aaa4

YroObl pemuTh 3a/1a4y HE0OX0IMMa TOYHAsI IOCTAHOBKA 33/1a4d U MPABUIBHBINA BEIOOp METO/IA PEIICHHS
3amaun. llocTaHOBKA 3aJauu CBOAMTCS, KaK MPaBHUIIO, K MaTeMaTHYeCKOW (opMe OMHCAHUS YCIOBHIA
3aJ1a4¥ 10 CXEMe:

3amaya (CIOBECHOE OMUCAHUE).

Jano (rmepevyrcieHne HCX0aHOr0).

TpeOyercs (mepednciieHue TpedyeMoro).

CBs13b (3aBUCUMOCTD MEXIY UCXOJHBIM U TPEOYyeMbIM).

[Tpu (ycmoBHs TOIyCTUMOCTH UCXOJHOTO).

Beibop MeTtoma pemieHHs OJDKEH OOCCIEeYUTh TOJydeHHE TpPeOyeMbIX pPe3yJbTaTOB IS JIFOOBIX
JIOIIYCTUMBIX UCXOAHBIX JaHHBIX.

2. Ananus u ucciedosanue 3a0a4u, MoOOeIU:
a. aHaJM3 CYMIECTBYIOIIMX aHAJIOTOB;
b. aHamM3 TEXHMYECKUX U MPOrPAMMHBIX CPEJICTB;
C. pa3paboTka MaTeMaTHYECKON MOJIEIH;
d. paspaboTka CTPYKTYp AaHHBIX.

3. Ilocmpoenue anzopumma:
a. BbIOOp (opMbI 3amKcH anropuT™a (OI0K-cxema, TabauuHas 1 ap.);
b. 3amuce anropurma.

4. Ilpozpammuposanue:
a. BBIOOp SI3BIKA IPOTPAMMHUPOBAHUS;
b. BBIOOpP crTOCOOA NpEICTaBACHUS JaHHBIX;
C. 3amuch AITOPUTMAa Ha BEIOPAaHHOM SI3BIKE;
d. BBIOOp TECTOB U METOJOB TECTHPOBAHHSI.

5. Tecmuposanue u omaaoka:
a. CHHTaKCHYeCKas OTIajKa;
b. oTiamka CeMaHTHKH M JJOTHYECKOU CTPYKTYPHI,
C. TECTOBBIC PacUeThl U aHAJIU3 PE3YJIbTATOB TECTUPOBAHUS,
d. coBepIlIEeHCTBOBaHHE MPOTPAMMBI.
TectupoBaHue - IPOIECC BBHIMTOIHEHUS IPOTPaMM C LIeJIbI0 00HaApYKeHHsI (paKTa HATUYHSI OIIHOOK.

Omaaoxka npozpammol - 3man papadomKu KOMRsIOMEPHOU NPOZPAMMbL, 8 nPoUecce KOmMopo2o
npoucxooam ooHapyscenue, N10KAIUAUUA U YCIMPAHEHUE AGHBIX OUUDOK 6 npoZpamme.
OObIYHO OTJIa/IKA BBIMOIHAETCS] HA KOHTPOJIBbHBIX PUMEpPaxX ¢ U3BECTHBIMU PE3yJIbTaTaMH.
[Tpu oTiiagKe BaXKHO MOMHUTD:

— JIy4ll€ MUCIOJIb30BaTh IMPOCTHIE TECTOBBIE JaHHBIE;

— OmMOKU pa3femnsaTh U YCTPaHATh MOOYEPENHO,

— HE BHOCHUTH B IIPOrpaMMy cpa3y HECKOJIbKO U3MEHEHUII;

— HE cleAyeT CUMTaTh MPUYMHON OIIMOOK TPAHCISATOP.
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JIBa sTama npouecca TeCTUPOBAHUSA:

— TIpOBEpKa B HOPMAIBHBIX YCIOBHUSX;

— TIPOBEpKa B IKCTPEMATbHBIX YCIOBHSIX
Anbda-TecTUpoBaHHE - TECTUPOBAHHWE TOTOBOTO MPOrPAMMHOTO MPOAYKTA Ha CIENUATbHO CO3AaHHBIX
3aa4ax.
Bera-tectupoBanue (anrn. beta testing) — HWHTEHCHBHOE HCIOJIB30BAaHUE IOYTH TOTOBOH BEpCHH
OpoAyKTa (Kak MpaBUiIO, MPOTPAMMHOIO HIIM allapaTHOrO OOECHeYeHHus) C IeNbl0 BBISBICHUS
MaKCHMAaJIbHOTO YHUCJIa OMHUOOK B €r0 padoTe I UX MOCIEAYIONIET0 YCTPAHSHUS MTepel OKOHYATETbHBIM
BBIX0/IOM (BBIITYCKOM) IIPOJYKTa HA PHIHOK, K MaCCOBOMY IOTPEOUTEIIIO.
B ommuume oT anbda-trecTUpoBaHHS, TPOBOJAMMOIO CHJIAMH INTAaTHBIX pPa3pabOTYMKOB  WIIU
TECTHUPOBIINKOB, O€Ta-TeCTUPOBAHUE MPEANojaraeT MpUBJICUYECHUE JOOPOBOJBIEB M3 UYMCIA OOBIYHBIX
OyIylmux IOJb30BaTENCH MPOAYKTa, KOTOPBIM PACCHUIACTCS YIOMSHYTasl IMpEABApUTEIbHAS BEPCHUs
nmpoaykTa (Tak HasbiBaecMmasi OeTa-Bepcusi). Takumu 100poBOJIbIIAMHU (MX Ha3bIBAIOT OCTa-TECTEPAMH)
OOBIYHO JBUXKET JFOOOIBITCTBO K HOBOMY MPOIYKTY — JIFOOOMBITCTBO, Py YAOBIETBOPEHHUS KOTOPOTO
OHM BIIOJIHE COIJIACHBI MHUPHUTHCS C BO3MOXKHOCTBIO HCIIBITATh IOCIEJICTBUS €lle HE HalIeHHBIX (a
MOTOMY U HE MCIPABICHHBIX ) OIIHOOK.

6. Ananus pe3yibmamoé___peuieHus ___3aoauu u YTOUHCHHUEC B  CJIy4dac H€O6XOI[I/IMOCTI/I
MaTeMaTH4YeCKOM MOJCIIN C ITOBTOPHBIM BBIIIOJIHCHUEM 3TAIlIOB 2-5,

7. Conpogodcoenue npozpammol:
a. JopaboTKa MmporpamMMBbl JJIs PEIICHUS] KOHKPETHBIX 3a]1a4;
b. cocraBieHre MTOKYMEHTAllMM K pEIICHHOW 3amade, K MaTeMaTHYCCKOH MOJETH, K
ITOPUTMY, K ITPOrpaMMe, K HaOOpy TECTOB, K UCIOJIB30BAHUIO.

ConpoBoxieHNE TPOTPaMMHOTO H3JENUs - MpoIecc MOIU(PUKAIUN CYIIECTBYIONMIEH MPOTrpaMMBbl LIS
OBM, 00ycn0BIeHHBII HEOOXOIUMOCTBIO YCTPAHEHUS BBISIBIECHHBIX B HEll OIMOOK W/WIIM U3MEHEHUS ee
(yHKIIMOHAJIbHBIX BO3MOYKHOCTEH.



