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BBEJEHUE

Hayuutbcst mporpaMMupoBaTh HempocTo. HaydmThesl TporpaMMHUpOBaTh
npodeccruoHanbHoO, T.e. 3(dEeKTUBHO, OBICTPO U MPABUILHO, €lle CI0XHEE.
C oTuUM Bps K KTO OyaeT crmopuTh. Ho MOXHO JIM HAyYUThCS U, caMOe TJIaB-
HOE, Hay4YUTh TaK MporpaMmupoBaTh? JlaHHOe yueOHOe Mocodue U MbITaeTcst
JaTh OTBET Ha 3TOT BOIMpPOC.

VYcenemnas npodeccnoHanbHasI OesITeIbHOCTD B 110001 cepe (1 mporpam-
MUpPOBaHUE 37eCh HE UCKJIIOUYEeHNEe) BO3MOXHA MPU YCJIOBUM OCBOEHMS -
(heKTUBHOI TEXHOJIOTMH TaKoU AesTelbHOCTH. CIOBO «TEXHOJIOTHUS» MOXKHO
MepeBeCTH KaK «HayKa O MacTepCTBE», T.€. COBOKYITHOCTb CUCTEMATHU3UPO-
BaHHBIX 3HAHWI O CIOCOOaX BBIMTOJHEHUS TOM MW WHOU PabOTHI.

B ocHOBe COBpeMEHHBIX TEXHOJIOTUI MPOrPaMMUPOBAHUS JIEXKUT O0BEKT-
HO-OPUEHTUPOBAHHBIN MOAXOM, MO3BOJSIIOIINIA, B YACTHOCTHU, MOBBICUTh Ha-
JIeXKHOCTh pa3pabaThiBaeMbIX MPOTPAMMHBIX CPEACTB U YMEHBIIUTh 00beM
HOBOTO MPOrpaMMUPOBAHUSI 32 CUET MCIOJb30BaHUSI KJIACCOB, CO3JaHHbIX
panee. IIIupoko UCITOIb3yeMble B HACTOsIIIIee BpeMsl YHUBEPCATbHBIC SI3BIKU
nporpammupoBanust Object Pascal u C++ Bkitoyalor B ceOsl pa3BUThIE Cpeji-
CTBa O0BEKTHO-OPUEHTUPOBAHHOTO IMOAX0Ja, U3YYEHHE KOTOPBIX SIBISIETCS
00513aTeTbHOM YacThl0 BTOPOTO 3Tara MOATOTOBKHU CIIEIIMAIUCTOB B 00JaCTH
MPOrpaMMUPOBaHMUSI.

Pazpaborka mpuitoxeHui IIsT omnepaloHHONM cucteMbl Windows ocHO-
BbIBaeTCSl HA OOBEKTHO-OPUEHTUPOBAHHOM Moaxoae. Kpome Toro, npuioxe-
HUsE Windows OTHOCSITCS K KJIacCy IIporpaMm, yIpaBisieMbIX coObpITusiMu. Ha-
ubosibliiee pacpoCTpaHEeHUE MOJYYUIU YHUBEPCATIbHbBIE CUCTEMbI MPOrpaM-
mupoBanus st Windows Borland Delphi, Borland C++ Builder 1 Microsoft
Visual C++. B cucremax nporpammupoBanusa ¢upMbel Borland ncmonn3yercs
oubauoreka kiaccoB Visual Component Library (VCL), a B cucteme Visual
C++ ucnoas3yercs 6ubanoreka Microsoft Foundation Classes (MFC). B aTux
cHUcTeMax NMporpaMMMUPOBaHUST UCTIONB3YIOTCSI TAKXKE COBEPILIEHHO pa3iMyHbIe
TEXHOJIOTUM TaK Ha3bIBAEMOTO BU3yaJIbHOTO MIPOEKTUPOBAHUS TIporpamMm. ITo-
9TOMY TPU M3YYEHUH COBPEMEHHBIX TEXHOJIOTHIM pa3pabOTKU MPOTPaMMHBIX
CPE/ICTB LieJIecO00pa3HO OCBOEHME KaK cUcTeMbl TporpammupoBanusi Delphi
(umu C++ Builder), Tak n Visual C++.

IMpodeccroHanbHblil pa3pabOTYUK MPOTPAMMHBIX CPEACTB AOJXKEH Bia-
JIeTh HECKOJBKMMHU S3bIKAMM TPOrPAaMMUPOBAHUS M HaBbIKAMU CO3MAHUS
MPOrpaMMHOTO obecIeyeHMsl ¢ TPUMEHEHUEeM Pa3IMUHbIX CUCTeM Mporpam-
MUPOBaHUS.

JaHHoe yueOHOe mocobue COCTOUT U3 1ecTH riaB. B rnase 1 uznarawoTcs
OCHOBHbIE MOHSITUSI TEXHOJOTMI MPOrPaMMUPOBAHUSI — XKU3HEHHBIA LIMKI
MPOrPaMMHOTO OOECITeYeHUST M CITIOCOOBI TIPOBEIECHMST €0 OCHOBHBIX 3TaIlOB
(cocTaBieHMsI TEXHUYECKOTO 3alaHusl, pa3pabOTKU BHEIIHUX CrieliMdUKaIInii,
MPOEKTUPOBAHUS CTPYKTYP JAHHBIX M aJITOPUTMOB, TIPOBEPKU MPaBUILHOCTH
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U1 TOKYMEHTUPOBaHMSI TporpaMM). PaccMOTpeHbl TakKe OCHOBBI aBTOMaTU3a-
LMY TIPOIIECCOB Pa3pabOTKU MPOTPaMM.

XoTs BOPOCHl 00BEKTHO-OPUEHTUPOBAHHOTO MTPOEKTUPOBAHMSI TTPOTPaM-
MHBIX KOMIIJIEKCOB BKJIIOUEHBI B y4eOHOE MocoOre, OCHOBHOE BHUMAaHUE yae-
JISIETCSI TEXHOJOTUSIM OOBEKTHO-OPUEHTUPOBAHHOIO MPOrpaMMUPOBaHUS,
MPUHLMIIBI KOTOPOTO M3JIOXKEHBI B I1aBe 2. B yacTHOCTH, MOAPOOHO paccMmat-
pUBAIOTCS KJIACCHI I OpraHM3allii BBOJA-BHIBONIA, CO3MaHUS AWHAMUYE-
CKUX CTPYKTYD NaHHbIX U 00pabOTKHY MCKIIOUEHUIi. 31ech XKe MpUuBoasTcs 6a-
30BbIC CBEACHUS O pa3paboTke MpwioxeHnii Windows ¢ HMCIOIb30BaHUEM
Pa3IMYHbIX CUCTEM MPOrpaMMUpPOBaHus. M3naraioTcst MpuHLIMITBI pa3paboTKU
IporpaMm, YIIpaBJIsIeMbIX COOBITUSIMU (COOOIICHUSIMHK), 00pabOTKM CTaHOApP-
THBIX COOBITUIT U COOBITUI, CO3MAHHBIX aBTOPOM TPOTPAMMBI.

B oToit M mocaeayouux rjiaBax BHayaje U3aaraloTcsl oo0liuve MPUHIIMITBI
pelIeHusT TOM MM WHOM 3a7aun Ha 6a3e 00beKTHO-OPUEHTUPOBAHHOTO IO/~
X0Ja, a 3aTeM MPUBOIATCS CBEeNEeHUS 00 MCIOJb30BAHUU ITUX MPUHLMIOB B
KOHKPETHBIX CUCTEMax MPOrpaMMMPOBAHUS U TIPUMEPHI TTPOTPaMM.

I'maBa 3 mocBsileHa cO3MaHUIO MOIb30BaTENLCKOIO MHTEpdelica B MpUio-
keHus1x Windows — MeH10, 11ajloTOBbIX OKOH, TaHesei ypaBieHUsI U CTPOK
cocTosiHMS. PaccMaTprBalOTCsT M T€ BOMPOCHI, KOTOPBIE OOBIYHO OITyCKAIOTCS
B PYKOBOJICTBAX MO MPOrpaMMUPOBAHUIO (B YaCTHOCTU, ITMHAMUYECKOE U3ME-
HEeHUe MEHIO M CO3JaHMe TepeMelllaeMbIX IMaHeleil ynmpaBieHus, comepxka-
LIUX KPOME KHOIOK MPOU3BOJIbHBIE 2JiIeMeHThI). Oco00e BHUMAaHUE yaeasieTCsl
BOIPOCaM TTPOBEPKU MPABWILHOCTH BBEICHHBIX TOJIb30BaTeNIeM TaHHBIX.

B rnaBe 4 paccMOTpeHBI METOIBI OpraHU3aLMKU PabOTHl C TOKYMEHTAMU B
npuiioxeHusx Windows — ux npocMoTpa U peJakKTUpOBaHUsl, COXpPAaHEHUS U
BOCCTAHOBJICHUS, TIeYaTH W PETUCTPAIIMU B CUCTeMHOM peectpe. M3moxkeHb
pelnKo paccMaTpuBaeMble CHOCOObl MOAMGUKALMM CTAHIAPTHBIX TUATOrOB
Windows 1 opraHuzanu OKOH IpEABAPUTEIBHOTO MPOCMOTPA JOKYMEHTOB
nepe MevyaThlo B pa3inyHbIX CUCTEMaX MPOrpaMMUPOBAHUSL.

I'maBa 5 mocBsllleHa HEKOTOPBIM TOMOJHUTEIBbHBIM, HO BaXXHBIM BOIPO-
caM TrporpaMMupoBaHus st Windows — cO3IaHUIO U UCITOJIb30BaHUIO CIIpa-
BOUHBIX TOJICUCTEM, Pa3paboTKe MPUIOXKEHUNH C MHOTOJOKYMEHTHBIM WH-
TepdeiicoMm, MpeaoTBpallleHUIO TTOBTOPHOTO 3amycKa MPUIOXEHUI.

B rmaBe 6 paccMOTpeHBI 3aKJIIOYUTENIBHBIC 3TAalbl pa3padOTKKU MPOrpaM-
MHOTO OOecITeUyeHHNs] — OpraHu3alvs TeCTUPOBAHUS MHOTOMOIYJIBHBIX MPO-
rpaMM, TIpUMEHEHHWE CPEACTB aBTOMATU3allMU OTJIAAKU W MOATOTOBKA OKOH-
4yaTeJIbHOTO0 BapUaHTa pa3pabOTaHHOIO MPOTPaAaMMHOTO CPENCTBA.

B HeoOxomMMBIX CiTydasix MaTepraa yaeOHOIo mOCcoOusI, Kacalolniicsa KOH-
KPETHBIX CUCTEM MPOTPaMMUPOBAHUSI, COMTPOBOXKAAETCS YKa3aHUSIMU Ha OCO-
OGCHHOCTU PA3JIMIHBIX BEPCUIM ITUX CUCTEM.

ABTOp BbIpakaeT MCKPEHHIOI MPU3HATENbHOCTh CTYAeHTaM MOCKOBCKO-
ro SHEePreTUYeckKoro MHCTUTYTA (TEXHUYECKOTo YHUBepcuTeTa), MOCKOBCKO-
IO TOCYIapCTBEHHOTO TOPHOTO YHUBEPCUTETa, MOCKOBCKOTO TOCYIapCTBEH-
HOI0 TEXHUWYECKOIO0 YHMBEPCHUTETA I'PaXIaHCKOI aBMauuuM U MOCKOBCKOIO
TOCYIapCTBEHHOTO COLIMAJILHOTO YHUBEPCUTETa, KOTOPBIM OH TIperoaaBal Kype
TEXHOJIOTUM MPOrpaMMUPOBAHUS, 32 CTUMYJIMPOBAHKE MOMCKA HOBBIX METO-
MWYECKUX TIPUEMOB U TTOMOII[b B CO3aHUU 3TOTO YyU4eOHOTO TTOCOOMS. ABTOD
TaKXe TIIyOOKO TIpU3HATENIeH CBOEH XKeHe 1 JoYepH 3a HEOLIEHUMYIO MOpaTh-
HYIO MOJIAEPXKKY BO BpeMs pabOThl HajJ y4eOHbIM MOCOOHEM.



I'maBa 1
OCHOBBI TEXHOJIOI'M TTPOTPAMMMUPOBAHUA

1.1. 2Ku3HeHHBId OHKJI W KPHTEPHH KAavyecTBAa INPOrpaMMBbI

Ha 3ape pa3BuTus nmporpaMMupoBaHus (B ICTOPUYECKOM CMBICIIE 3TO OBLIO
COBCEM HellaBHO) KOMITbIOTepHasl MporpaMMa paccMaTpuBajach Kak pe3yib-
TaT HAyYHOro TBOpYECTBAa M MCKyccTBa. [IporpaMMMCTOB ObLIO COBCEM He-
MHOTO, a UX TPYI CUMTAJICS CPOIHU BOJIIEOCTBY (CM. MOBeCTh ApKaaus U
Bopuca Crpyrankux «[ToHeaenbHUK HauMHaeTcsl B cy600Ty»*). B Hacrosee
BpeMs CUTYallMsl IBMEHWIACh: K MpOorpaMMe TIOIXOIAT KaK K pe3yIbTaTy CIOXK-
HOTO TEXHOJOTMYECKOro Mpoliecca, a MPOrpaMMUCTbl — 3TO MpPeXIe BCEro
HacTosIIMe TpodheCCUOHANIBI CBOETO Niejia, UCKYCHBIE, T.¢. KBATUOUIIUPOBaH-
HbIE, MacTepa.

KavecTBeHHbIe M3MEHEHUSI MPOUBOIIN Takke B 00beMax U CIOXHOCTH
pa3pabaTbiBaeMbIX IIPOrpaMM. ABTOP JaHHOTO ITOCOOMST XOPOIIO TTIOMHHUT Bpe-
Msl, KOraa KOMIWISITOP C sI3bIKa MPOrpaMMMPOBAaHUsI MOT ObITh HAMUCAH Of1-
HuUM desnoBekoM. Ceifyac Hal MPOEKTaMU MPOTrpaMM pabOTarOT KOJUIEKTUBBI
pa3pabOTYMKOB, KaXAblii M3 KOTOPBIX 3aHUMAETCS CBOUM JIEJIOM: TEPBbIC
OTPENENISIOT apXUTEKTYpy MPOrpaMMHOTO KOMILIEKCA, BTOPbIE 3aHUMAIOTCS
peanu3anyeii ero OTAeJbHBIX KOMIIOHEHTOB, TPEThU BBITTOTHSIOT TECTUPOBA-
HUE MPOrpaMMHBIX MOAYJIE, YeTBEPThIe MUILYT JOKyMeHTaluo. W ato ele
He BCe KaTeropuy YYaCTHUKOB, TaK KaK HEOOXOIMMBI TaKXKe MEHEIKePhI TTPO-
eKTa, CeKpeTapu, «apXuBapuycChbl» W T.II.

IMogo6HO IPYrvM MPOMBIIIJICHHBIM U3ASIUSIM WU TTPOAYKTAM MTPOTrPaMMBbI
JIOJIKHBI OLIEHMBATBLCSI MO CBOMM KauyecTBY M cloXHOCTU. KauecTBo mporpam-
MHOTO MPOAYKTA MOXKET XapaKTepru30BaThCsl PA3TMUHBIMU MTOKA3aTEISIMU, Kax-
IIbI M3 KOTOPBIX JOJIKEH 1O BO3MOXHOCTH MOJIEXKATh U3MEPEHUIO U KOJIMYe-
CTBEHHOI OlIEHKE MyTeM BBOJAa COOTBETCTBYIOLIMX (hOPMaTM30BaHHBIX METPUK.
DTO TO3BOJIUT YHOPSAAOUNUTL Pa3pabOTKy, SKCIUTyaTallMio M COMPOBOXICHHUE
MPOTrpaMMHBIX CPENCTB, MpUIaTh Oojiee YETKUI XapaKTep B3aUMOJAEHCTBUIO
3aKa3uMKa, pa3paboTurKa W T0Jb30BaTelsl MPOrPaMMHOIO OOECIIeUEHMS.

IMox cOXHOCTBIO TTPOTPAMMHOTO O0eCTICUeHUsT OOBIYHO MTOHMMAIOT Xa-
PaKTEPUCTUKY IIPOrPaMMBbI, OTPAXKAIOLIYI0 BO3MOXHOCTH Y€JI0BEKA I10 €€ pas-
paboTtke n (win) BocHpuaTHio. CIIOXHOCTh IIPOTPAMM TaKKe MOXKET OBITh
KOJIMYECTBEHHO M3MEpeHa Ha OCHOBE PA3IMUHbIX MeTpuK. M3 Teopuu npo-
rpaMMMPOBAaHMS M3BECTHHEI METPUKHM XoJjctena, Mak-Keitba u ap.

H3meHeHune conepaHusi MPOrpaMMUPOBAaHUsI MPUBEIO K BO3PacTaHUIO
HEO0OXOIMMOCTH B COBEPIUEHHBIX METONAaX U MHCTPYMEHTAJIBbHBIX CPEICTBaX

* Crpyraukuii A., Crpyraukuii b. IToxH. cobp. cou.: B 11 1. — T. 3. — JloHe1K:
Crankep, 2002.



pa3paboTKu MporpaMM, KOTOpble obecrneuynBaiu Obl coueTaHUE BBICOKOTO
KaJyecTBa MPOTPaMMHOTO TIPOAYKTa ¢ KOPOTKUMU CPOKAaMU €TO pa3paboTKU.
HccnenoBaHueM u co3naHueM TaKUX METOAOB U CPEICTB U 3aHUMAETCS mex-
HOA02US NPOCPAMMUPOBAHUS — HayKa (COBOKYITHOCTh OOOOIIEHHBIX U CHUCTe-
MaTU3UPOBAHHBIX 3HAHMI) 00 ONTUMAJbHBIX CITOCOOAX OpraHM3alUU MPO-
1ecca pazpaboTK1 MPOrpaMMHBIX CPENCTB, OOECIIEYMBAIOIINX B 3aJaHHBIX yC-
JIOBUSIX TIOJTyYeHME TTPOTPAMMHOTO TTPOIYKTa TPeOyeMOro KayecTna.

TexHonorust mporpaMMHUpPOBaHUS JOJKHA OXBAThIBATh COAEPXKAHUE BCETO
JKMU3HEHHOTO IIMKJIa MPOrpaMMHOTO OOecIeYeH s, OCHOBHBIMU 3TallaMM KO-
TOPOTO SIBJISIIOTCS CeayIOIINE.

1. ITocTaHoOBKa 3amayu ¥ COCTaBJICHUE TEXHMYECKOTO 3aJaHUs Ha paspa-
6GOTKY TTPOTPaMMHOTO CPEICTBA.

2. YTOouHeHue MOCTAaHOBKM 3alayd M pa3paboTKa BHEUIHUX creluduka-
LI TIPOTPaAaMMHOTO CpeICTBA.

3. TlpoeKkTupoBaHUE apXUTEKTYpbl MPOrPaMMHOI0 KOMILIEKCa, CTPYKTYp
NAHHBIX U aJITOPUTMOB PabOTHI €ro KOMIIOHEHTOB.

4. KoaupoBaHue TEKCTOB MPOrpaMMHBIX MONyJieil Ha BLIODAHHOM SI3bIKE
MPOrpaMMUPOBAHMSI.

5. TectupoBanme (mpoBepKa IIPABWILHOCTH) 1 OTJIaaKa (ITOMCK W HUCIIPaB-
JIeHUe OlIMOO0K) MPOrpaMMHOTO KOMILJIEKCA.

6. JIoKyMeHTHpOBaHUE TTPOTPAMMHOTO MPOAYKTA (TMMOATOTOBKA OIMMCAHUS
MPOTpaMMbl U PYKOBOJICTBA MOJIb30BATES).

7. DKcIiutyaTtanusi, COIpOBOXIeHNEe U Mogudukanus (0OHOBJICHUE) IIPO-
TPaMMHOTO CPEJCTBa.

K ocHOBHBIM MoKa3zaTessiM KauyecTBa MPOrpaMMHOIO MPOAYKTa MOXKHO
OTHECTH:

o (DYHKIMOHAIbHYIO MTPUTOJHOCTD;

e HAJIC)KHOCTD;

¢ 3(p(peKTUBHOCTB;

¢ IPaKTUYHOCTb;

¢ MOOUJIBHOCTD.

[Mon @yukyuonasvnoi npueodnHocmeio OHUMAIOT XapaKTEPUCTUKY MPO-
TPaMMHOTO CPEICTBA C TOYKHM 3PEHUs YIOBIETBOPEHUSI MCXOMHBIX TpeOOBa-
HUI TI0JIb30BaTeNsl. DTOT MoKa3aTesb KauyecTBa MPOrpaMM MOXHO MpejacTa-
BUTb COBOKYITHOCTBIO CJICTYIOIINX XapaKTePUCTUK:

« TTOJTHOTA I TOYHOCTh PeaTM30BaHHBIX TIPOTPAMMHBIM CPEACTBOM (DYHKITHIA;

e KOPPEKTHOCTh (CTEMEHb COOTBETCTBUSI TPEOOBAHUSIM K MPOrpaMMHOMY
CPENCTBY, MOJIyUYeHHAs TpUMEHeHUEM (hOpPMaIbHBIX METOIOB TOKA3aTeIbCTBA
MPaBUIbHOCTH);

e 3AIUIIEHHOCTh OT HECAHKIIMOHMPOBAHHOTO JOCTYIa U MOTEPb MHGMOP-
Malluu;

* COBMECTUMOCTb (CIIOCOOHOCTh MPOrPaMMHOTO CPEAICTBA BBITOTHATH CBOU
byHKUIMY TTpY U3MEHEHUU YCIOBUN (DYHKIIMOHUPOBAHUS);

e CMIOCOOHOCTb K B3aMMOJAEUCTBUIO (MIPOCTOTA COMPSIKEHUSI) C APYTUMU
MPOrpaMMHBIMU CPEICTBAMU, AOCTHTaeMasl oOecIieyeHreM IOCTyIa K Tpo-
rpamMMe 1o pa3IMuyHbIM KaHajlaM — yepe3 ONepaTUBHYIO aMsITh, yepe3 (aii,
1O CeTH U T.TI.

ITpumMepamMu METPUK, TTO3BOJISIONINX KOJUYSCTBEHHO OLICHUTD Pa3IMuHbIC
XapaKTepUCTUKU (PYHKIIMOHAIBHON MPUTOMHOCTHU, SIBJISIIOTCS:
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e OTHOILLIEHUE YKMCia MPEeTeH3UH MOJb30BaTeNsI K CPOKY IKCIUTyaTalluu Mpo-
TPaMMHOTO CPEJICTBA;

e OTHOILLIEHWE CYMMapHOTO YKClia UCKIIOYEHHBIX, MOIU(DULIMPOBAHHBIX U
n06aBIeHHBIX KOMITOHEHTOB IIPOTPAaMMHOTO CPEICTBA TIOC/Ie Havajla ero 9KC-
TJTyaTallMu K OOLIEMY YMCIy €ro MepBOHAYaJIbHbIX KOMIIOHEHTOB:

e OTHOIIIEHUE Yucia GYHKIIUMNA TPOrpaMMHOIO CPEACTBa, ONpeAeIeHHbIX B
TEXHUYECKOM 3alaHuM, K YMCITy (GYHKIUI BO BHEIIHUX CITELIUUKAINSIX;

e OTHOILIIEHUE YUCca IU(PYeMbIX JaHHBIX K OOILEMY YMCIY JaHHBIX, KO-
TOpBIE MTOJKHBI OBITh 3aIIMIICHBI;

e OTHOIIEHME Yrcaa GYHKIUM, CTOCOOHBIX K B3aUMOACICTBUIO, K 00IIe-
My yuciay GYHKIUNA TPOrpaMMHOTO CpPEICTBa.

ITo aHasoruyM ¢ IPYruMu TEXHUIECKUMU YCTPOMCTBAMU HAODeHCHOCHb TIPO-
IPaMMHOTO CPEACTBa MOXHO OINPENEUTh KaK BEPOSITHOCTb €ro padoThI B Te-
YeHUEe OIpele/IeHHOTO Meproaa BpeMeH!, PAaCCUYMTAHHYIO C YIETOM CTOMMO-
CTH TSI TTOJIb30BAaTeIsl KaXA0ro oTKasza. [ToCKobKy 0TKa3 MporpaMMHOTO Cpef-
CTBa — 3TO MPOSBICHUE ComepKalleiica B HEM OIIMOKM, ClieayeT YTOYHUTD
TOHSITHE «OIIMOKa B MTPOTPaMMHOM O0eCIIeUeHUM».

Eciu nonbITatbhes onpenenuTh OMOKY B TporpaMme Kak HeCOOTBETCTBUE
ee TOBEJCHUSI ATAJOHHBIM XapaKTepHCTUKaM, KOTOpbIE copepxkaTcsl B pas-
JUYHBIX JOKYMEHTax (TeXHUYECKOM 3aJaHUM, BHEIIHUX creuubuxkaiusx,
PYKOBOJZICTBE TOJIb30BaTesIsI), TO 3TO HE NMPHUBEAET K yCIeXy, TaK KaK caMu
JIOKYMEHTBI MOTYT cojiepxaTb oliuoku. [ToaTomy Haubosee TOUHBIM OynaeT
ornpenejieHre OIMOKN B MpOrpaMMe KaK HeCOOTBETCTBUE €€ TMOBEACHUS pa-
3YMHBIM OXHUIaHUAM Toyib3oBaTessi. CIOBO «pa3yMHBIM» B JaHHOM OIIpe/ie-
JIEHUU MOJYepKUBAeT TOT (hakT, UTO MPOSIBIEHUEM OLIUOKM B MpOrpaMme He
OymeT CuMTaThCSI CUTyallvsl, KOTAa TMOJIb30BaTe/Ib HAapyIIaeT YCTaAaHOBICHHBIN
MOPSIIOK B3aMMOIENUCTBUSI C MPOrPaMMOil U BBOJUT NaHHbIE, AOMyCKaloUIue
HEOIHO3HAYHYI0 MHTEPIIpeTalnio (HampuMep, porpaMMa 3arpaliuBaeT 1aTy
B hopMmare «IeHb. MeCsI1I. rof», a Mmojb3oBaTeb BBOAUT «10.02.03», moapasy-
meBast He 10 ¢eBpans, a 2 okTsiops 2003 r.).

W3 nanHOrO paHee OINpeneIeHUsT OIIMOKMA B TIpOorpaMMe CIIeAyeT, YTo Ha-
JIEXKHOCTb MPOTPAMMHOIO 00ecreyeHus He SIBJISIETCSl er0 BHYTPEHHUM CBOIi-
CTBOM. DTOT IMOKa3aTeslb CBSI3aH ¢ TeM, KaK WCITOJIb3yeTcs IporpaMMa, M Xa-
pakTepu3yeT TakKe YpOBeHb KBaM(pUKALMK T0Jb30BaTelIsl, KAYeCTBO U YCJIO-
BUs (TeMIepaTypy, BIaXXHOCTh, BUOpAIlMio) pabOThI almapaTHOro obecrede-
Hus. Ele omHUM cieacTBUEM TPUBEACHHOTO OTPENeIeHUS SIBISIETCS TO, YTO
HUKOIJA HeJlb3s1 00OHAPYKUTh BCe OLIMOKHM B Mporpamme, Tak Kak X MposiBie-
HUE 3aBUCUT KaK OT CaMoii MPOrpaMMBbl, TaK U OT JCUCTBUIA e¢ MOTh30BaTEI.
CJI0BO «BEPOSITHOCTb» B OMpeNeJeHUN HaleXKHOCTU MPOrpaMMHOIO CpelncTBa
IO CYILIECTBY O3HA4YaeT BEPOSITHOCTH TOTO, UTO TOJIb30BATENIb IPOrpaMMbI He
BBEJIET HEKOTOPbIi KOHKPETHBII HAOOp AaHHBIX, BHIBOASILIUI €€ U3 CTPOSI.

HanexxHocTh MporpaMMHOIO CpeacTBa MOXHO MPEACTaBUTh COBOKYITHO-
CTBIO CJIEAYIOIINX XapaKTePUCTUK:

e LIEJIOCTHOCTh MPOrPAMMHOTO CpeACTBa (€ro CroCOOHOCTh K 3alllUTe OT
OTKa30B OMEPaIlMOHHOM CUCTEMBI M alfapaTHBIX CPENCTB);

e XMBYYECTb (CIOCOOHOCTh K BXOJHOMY KOHTPOJIIO TaHHBIX U UX TPOBEPKeE
B Xoze pabOThI IPOrpaMMHEI);

e 3aBepIICHHOCTD (0e31eeKTHOCTh) IIPOrpaMMHOIO CPEICTBa, XapaKTe-
puU3ylollasi KayeCTBO MPOBEIEHHOTO TECTUPOBAHMUS;



¢ PabOTOCTIOCOOHOCTD (CMOCOOHOCTH MPOTPAaMMBbI K BOCCTAHOBJIEHUIO CBO-
HMX BO3MOXHOCTEH Tocyie c60s1 B paboTe OMepaliMOHHOM CUCTeMbl, TEXHUYE-
CKOTo oOecrieueHus UM anmapaTHbIX CPEACTB).

IMpuBenemM mpuMepbl METPUK HAIEXKHOCTH, TTO3BOJISIIONINX KOJIMYECTBEH-
HO OLIEHUTb PA3IMUYHbIE XapaKTePUCTUKU ITOTO MOKa3aTessl:

e OTHOLIEHHWE YMCJIa UCTIPABIEHHBIX TPU TECTUPOBAHUU MPOTPAMMHOTO
cpencTBa OMMOOK K TMPOTHO3UPYEMOMY OOIIEMY YHCIYy OLIMOOK B TPO-
rpaMmme;

e OTHOIIIEHHUE OOIIeTO BpeMeH! (DYHKIIMOHUPOBAHUSI TIPOTPAMMHOTO CpeI-
CTBa K YMCJy HAOIIOAaEMBIX OTKA30B B HEM;

e OTHOIIEHHWE YMCJIa OOHAPYKEHHBIX OLIMOOK K 00BEMY MPOrpaMMHOTO
CpelCTBa;

e OTHOILIEHUE YK CJIa UCTTOIb30BAHHBIX MTPU MTPOBEPKE MPOrPaMMHOTIO Cpeai-
CTBa TECTOB K €ro 00beMy;

e OTHOILIEHUE CYyMMapHOT0 BPEMEHU MPOCTOSI MPOrPaMMHOTO CPeNcTBa K
YUCy HaOJM0JaeMbIX OTKa30B B HEM.

OcTaHOBUMCSI Ha pa3HUIIe B HaleKHOCTHU amIapaTHOrO M MPOrpaMMHOIO
obecrnieueHus1 KomnbloTepa. OTKa3bl B anmapaTtype oObsICHSIOTCS TpeMs dhak-
TOpaMU: OIIMOKAMHM MPOSKTUPOBAHUS, neeKTaMU TTPON3BOICTBA U COOSIMMU.
ITockonbKy nedexTHbie 00pa3ibl anmnapaTypbl 0ObIYHO BHIOPAKOBBIBAIOTCS HA
HavyaJbHOM JTalle ee JKCIUIyaTalliM, HauMHas ¢ HEKOTOPOTro MOMEHTa Bpe-
MEHU BEpOSITHOCTb OTKa3a ammapaTypbl onpeaessercs cOOsIMU U MpakTuye-
cku He MeHsietcs. [To Mepe «cTapeHUsT» aImapatypbl YUCI0 cO60eB HAUMHAET
pacTu M BEPOSITHOCTD €€ OTKa3a BHOBb MOBHIIIACTCS.

OTKa3bl B NPOrpaMMHOM 00eCTieUeHUU OMPEEISIIOTCS TOJAbKO OlIMOKaMu
B €r0 MPOEKTUPOBAHUM, U IO Mepe WX MCIpaBJICHUs B XOI¢ IKCIUIyaTalluu
MporpaMMbl BEPOSITHOCTb OTKA30B CHUXKAeTCsl (B MPEAINOJI0XEHUM, YTO MPHU
HWCTIPaBJICHUH OIIMOOK HE BHOCSTCSI HOBBIE).

[Moa sgppexmusrocmuio MPOrpaMMHOIO CPEACTBA TOHUMAIOT ONEePAaTUBHOE
BBIMIOJIHEHVE UMM CBOUX (BDYHKUMI (BpeMeHHasi 3¢ GEeKTUBHOCTh) U Pallo-
HaJIbHOE MCITOJIb30BaHUE PECYPCOB KOMITbIOTEpa (pecypcHast 5KOHOMUYHOCTD).
ITockonbKy OMHOBpEMEHHOE JOCTUXXKEHUE BpeMeHHOI 3(D(heKTUBHOCTU U pe-
CYPCHOM 3KOHOMUYHOCTU HEBO3MOXHO, pa3paboTYNKy MpOorpaMMHOTo obec-
MneyeHus: HeoOXOAMMO CHeNaTh BHIOOP, KOTOPbIA OOBIYHO NEIaeTcsl B MOJb3y
BpeMeHHOM 3((HEKTUBHOCTH.

Db hEeKTUBHOCTh TPOrPaMMBI MOXKHO TIPEICTaBUTh CUCTEMOM CICAYIOLINX
XapaKTepUCTUK:

e CKOPOCTb 00pabOTKM HAaHHBIX (MHTEpPBaJ BpeMEHM, TpeOyeMBIii Ha BbI-
MOJIHEHUE OMpeIeIEeHHOTO Mpoliecca);

e TIPOTTYCKHAas CITOCOOHOCTh (YMCJIO BBITIOJTHEHHBIX MPOIECCOB 32 MHTEP-
BaJI BpeMEHN);

¢ 3aHATOCTb LIEHTPATBHOIO Mpolieccopa, ONepaTUBHON U BHEIIHEH namsi-
TH, KOMMYHUKAIIM 1 APYTUX PECYPCOB.

MeTpukamu, UCIOJb3YEMbIMU JUISI KOJTMYECTBEHHOM OLIEHKU XapaKTepu-
CTUK 3(P(PEeKTUBHOCTH, MOTYT OBITh:

e PA3HOCTb BPEMEHHU TMOJTYyUYeHUs pe3yabTaTa paboThl MPOrpaMMbl U BpeMe-
HU e¢ MHUIMAIU3alllH;

e Pa3HOCTh BPEMEHM Hayajia BHIBOIA pe3yJibTaTa pabOThI MPOrpamMMbl U
BpEeMEHU KOHIIa BBOJA UCXOMHBIX TaHHBIX;
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 YKCJIO BBIMOJHEHHBIX TPaH3aKIUi (00pabOTaHHbBIX 3aIIPOCOB) 3a EAUHU-
11y BpeMEHU;

e CyMMapHbIii 00beM ONepaTUBHON MaMsTH, 3aHITON ee KOAOM M JaH-
HBIMU;

e ypcao GaityioB, UCIOJb3YEMbIX TTPU BBIMTOJIHEHUM MTPOTrPaMMBI.

C pa3BUTHEM BBIYMCIUTEILHON TEXHUKU BOMPOC MPUOPUTETHOCTH TTOKa3a-
TeJeil HaIeXXHOCTU U 3G (OEKTUBHOCTH TTPOrpaMM peIlaicsl MO-pasHOMY.

B HauanbHBIN Mepuoa M3-3a HemocTaTKa KOMITbIOTEPHOW TEXHUKU U ee
HU3KOW HaIEeXHOCTU Ha TIEPBBIN TIaH BBIXOMMIIN MoKa3aTen 3¢ GEeKTUBHOC-
TU MPOrPaMMHOTO obOecreyeHusl.

B Hacrtosiee Bpemst 6ojiee BaKHBIM MOKa3aTeJieM SIBISIETCS HaIeKHOCTD
MpOrpaMMBl, TaK KakK ISl OOJBIIMHCTBA TOJIb30BaTeNei HeBbhICOKas a3 dek-
TUBHOCTb €111 MOXET ObITh TEPIIMMa, HO HU3Kas HaZIeXXHOCTh — HET (Hampu-
Mep, B CHUCTEMaXx 3JIEKTPOHHOI TOPTOBJIU U MPEIOCTaBICHUS YCIIYT).

Ilocne Toro Kaxk BbICOKAsl Ha[leKHOCTh MPOTPAMMHOTO O0€CIeuyeHUs cTa-
HeT HOPMOM, Ha TIEPBBII TIJIaH BHOBb MOXET BBIUTHU ITOKa3aTeab 3(PheKTuB-
HOCTU (HAmpuMep, B CUCTEMax MUCKYCCTBEHHOIO MHTEJIEKTa).

Ilon npakmuunocmero IPOrpaMMHOTO CPENCTBA MTOHUMAIOT JIETKOCTh €ro
HCTIOJIb30BAHMSI.

K oCHOBHBIM XapakTepucTUKaM MPaKTUYHOCTU OTHOCSITCS:

MMOHSITHOCTh (CIMTOCOOHOCTh K TMOHWMAHMIO TOJIb30BaTEIeM KOHIIEITIIUU
MOCTPOEHUSI MPOrPaMMHOIO CPeJCTBA);

00y4aeMOoCTh (CITOCOOHOCTH K 00YYEHUIO IT0JIb30BaTeIsI paboTe ¢ IIporpaM-
MHBIM CPEICTBOM);

MPOCTOTa UCIMOJb30BAHUS MPOTPAMMHOIO CPEJCTBA.

KonmuecTBeHHast olleHKa XapaKTepUCTUK MPAKTUUHOCTH TIPOTPAMMBbI MO-
KET OBbITh MOJyYeHa C MOMOIIbIO CIEAYIOIIUX METPUK:

e OTHOIIEHME YMCJIa YeTKO MOSACHSIEMbIX (DYHKIIMI MpOrpaMMBbl K 001IEMY
yuciy ee GyHKIIMIA;

e OTHOIIIEHUE yurcaa GYHKIUIA TTPOrpaMMbl, MOSICHSIEMbIX MPpUMepaMu, K
ob1emMy 4yuciay (pyHKIIUIL;

e OTHOIIIEHUE YK CJIa OMYyOJIMKOBAaHHBIX PYKOBOJCTB MOJIb30BATENSI K 00111e-
MY YUCITy HEOOXOMUMBIX IIJISI OCBOCHUSI IMTPOTPaMMBl PYKOBOJICTB;

e OTHOIIEHKE Yucia GYHKIUN ¢ KOHTEKCTHON MOMOILbIO K 00IIeMY YUCITY
byHKIMIT TIpOTpaMMBI;

e OTHOIIEHWE YHMCIa YeTKUX COOOIIEHMI K OOIIeMy YUCIY COOOIIeHU
MPOrpaMMBbl.

KoneuHo, TpuBeneHHbBIE BBILIE METPUKHM TIPEIITONAraloT SKCTIEPTHYIO OLICH-
KY MCMOJb3YEMBbIX B HUX BEJIMUMH, HAITPUMEP YUCIIa YETKUX COOOIIEHUI. DTa
OlleHKa JOJDKHA OBITh TOJIyYeHa B pe3yJibTaTe Orpoca Mojb30BaTeseil mporpam-
MHOTO CpEICTBA.

BaxHeiiimum ¢GakTopoM, BAUSIONIUM Ha MPAKTUYHOCTH MPOrPaMMHOIO
CpeNCTBa, SABISIETCS HaJIW4ue APYXKECTBEHHOTO MHTepdeiica mosb3oBaTels,
YTO MpeAroJiaraer:

e ICTIOJIb30BaHUE TUHAMUYECCKUX (M3MEHSIOIIMNXCS B 3aBUCUMOCTH OT CO-
CTOSIHUSI TIPOTPaMMBbl) MEHIO, COAEpPXallUX KOMaHIbl JJisl BBIOJHEHUS
MmoJjib3oBarejieM QYHKIMI TTPOTrpaMMBl;

e HAIMYME TaHeseil ynmpaBJIeHUS W TaHellel MHCTPYMEHTOB ¢ Tpaduye-
CKUMU dJIEMEHTAMMU, NTyOIUPYIOLIUMU OCHOBHbIE KOMAaHIbI MEHIO;



e NMOAIEPXKKY MHOTOOKOHHOTO MHTepdelica, atolIiero Moab30BaTe 0 BO3-
MOHOCTb paboTaTh ¢ HECKOJIBKMUMU TOKYMEHTAMM WU HECKOJBbKUMMU TIPE-
CTaBJIEHUSIMU OJHOTO JOKYMEHTa;

e IPYMEHEHME TSI BBOJA MCXOMHBIX JAHHBIX, HEOOXOIUMBIX JIJIST PEIICHUS
3a/auu, TaHesel auajsora — crelraibHbIX OKOH ompenejieHHoro ¢hopmarta, B
KOTOPBIX MCIOJB3YIOTCSI CTAHIAPTHBIE 3JIEMEHTHI YNPABJICHUS BBOAOM JaH-
HBIX (CTIMCKU, PEIaKTOPBI, BHIKJIIOUATEIN U T.11.);

e IUPOKOE UCIOJIb30BaHNUE KOMITbIOTEPHOU IrpadvKu IJIsT TpeNCTaBIeHUS
pe3yJNbTaTOB pellleHNs 3amauu, QYHKIMOHAIBHON CTPYKTYPBI ITPOTPAMMHOTO
KOMIIJIEKCA, XO/la BBIMOJIHEHMS OTIAEIbHBIX 2TAOB pabOTHI U T.1I.;

e HAJIMYME BJICKTPOHHOM CIPAaBOYHON MOACHCTEMBI, OPraHW30BaHHON B
BHUIe TUTIEPTEKCTa C BO3MOXHOCTBIO IMOMCKA HYKHOTO pasieia o XapaKTe-
PU3YIOLIMM €ro ColepXKaHue KIIOUYEBBIM CJIOBaM, a TakxXe MOJydeHUs] KOH-
TEKCTHOM moMoIM (TTOACKa3KMW) MO aKTUBHBIM 3JIeMEHTaAM WHTepdeiica
MoJib30BaTess;

e MICIIOJTb30BaHME TSl TAAJIoTa C IMOoJIb3oBaTeieM (Ha3BaHUIT KOMaHI MEHIO,
TEKCTOB BCEX BBIBOAMMBIX COOOIIEHUI U TTONCKA30K, CIIPaBOYHOI UHpOpMa-
1IMM) TOJIBKO POJHOTO JUJISI HETO SI3bIKA;

e IIPEAYIIPEXIEHNE BO3MOXKHBIX OIIMOOK IMOJIB30BATENsI ¢ TTIOMOIIIbIO 6J10-
KUPOBKM (WJIM UCKIIOYEHUST) TeX KOMaHA MEHIO U 3JIEMEHTOB YIIpaBICHUS,
KOTOpbIE He MOTYT OBITh BBHITIOJIHEHBI B TaHHBII MOMEHT;

* MAaKCMMaJIbHO OBICTPYIO CUTHAJIM3ALUIO O AOMYLIEHHON MOJb30BaTeIeM
olIMOKe ¢ MPEIOCTaBIeHUEM €My BO3MOXHOCTH MCITPABICHUS CUTYaAlLINH;

e IOJIEPKKY pabOTHI MOJb30BaTeNs ¢ ABYMS CTAaHIAPTHBIMU YCTPOMCTBA-
MM BBOJIa — KJIaBUATYPOIl U MBILIBIO.

Tlon mobussHocmbio (IEPEHOCUMOCTBIO) MTPOTPAMMBI TIOHUMAIOT CIOKHOCTD
M3MEHEHU, KOTOpble HYXKHO BHECTU B CAaMO MTPOrpaMMHOE CPENCTBO UJIU €ro
OKpYyXeHUe 15T obecriedeHrs (YHKIIMOHUPOBAHUS ITPOTPaMMBbI B APYTUX OTTe-
pPalMOHHBIX cucTeMax. MOOMIbHOCTh MPOTPAMMHOIO CPEACTBA MOXET OBITh
Ha YpOBHe:

e ICTTIOJIHUMBIX KOIOB (He TpeOyeTcss BHECEHUEe HUKAKMX U3MEHEHUI);

¢ O0BEKTHBIX KOOB (TpebyeTcsl MepeKOMIOHOBKA MPOTrpaMMBbl C UCTTIOb-
30BaHMEM HOBBIX CUCTEMHBIX MOMYJICH);

e UCXOAHBIX KOMOB (TpeOYIOTCS MOBTOPHbIE KOMMWISILIMSI U KOMITOHOBKA
MPOrpaMMHOTO CPEACTBA C MCITOJIB30BAHUEM HOBOM CHCTEMBI IIPOTPAMMUPO-
BaHUS);

¢ AJITOPUTMOB (TpeOYIOTCSI BHECEHUE UBMEHEHUI B UCXOJHbBIE TEKCTHI MO-
IyJel TTporpaMMBbl, €¢ TTOBTOPHAs! KOMITWIISILIUS U TTIepEeKOMIIOHOBKA).

1.2. ITocranoBKa 3aJa4M W pa3pabOTKa BHEIIHHX crenupukanmmii

Ha srare mocTaHOBKM 3ama4i COCTABISIETCSI, COIIACOBBIBAETCS M YTBEPXK-
JaeTcsl COBMECTHO 3aKa3UMKOM WM UCITOJNHUTEICM mexHuYeckoe 3adanue Ha
pa3paboTKy MPOrpaMMHOro cpeactBa. OOBIYHO TEXHMYECKOE 3adaHue BKIIIO-
yaeT B ce0s Cliefylolre MyHKTHI.

1. OcHoBaHMe IS pa3pabOTKU IPOTPaMMHOTO 00ecITeYeHHs. 31ech YKa3hl-
BalOTCS HAMMEHOBAHUS 3aKa34MKa W MCIIOJHMTENS, 4 TAKXKE PEKBU3UTHI JO-
KyMeHTa (0OBIYHO JTOTOBOpa), Ha OCHOBAaHMHU KOTOPOTO BeIeTCs pa3paboTKa.
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2. HazHayeHue pa3pabaTbiBa€MOro MpOrpaMMHOTO CpeacTBa. 3aech ompe-
NeAoTCs (GYHKIIMOHATBHOE M 9KCIUTyaTallMOHHOE Ha3HAuYeHHWE MPOrpaMMBb,
T.€. YKa3bIBaeTCs, IS pellleHUs] KaKuX 3aJay U B KaKUX YCIOBUSIX OHa Mpe.-
Ha3HayveHa.

3. TpeboBaHUs K pa3pabaTbiBaeMOMY MPOTPAMMHOMY MPOMYKTY. 31€Ch OI-
penessioTCcs BUbl TPeOOBAHWIA:

e [10 COCTaBY BBITMIOJHSIEMBIX MIPOTPaMMOil (DYHKIIHIA,

e OpraHu3aluu (CTPYKTYpe) BXOAHBIX U BBIXOAHBIX JaHHBIX;

e BpeMeHHOI 3((PEeKTUBHOCTH;

e HAJIEXXHOCTH;

e YCJIOBUSIM IKCILIyaTallUM TIPOTpaMMBI (ITapaMeTpaM OKpYXKalolllei cpe-
IIBI, YUCTY W KBATUOUKAIIUK TI0JIb30BaTeIICi);

e COCTaBYy U XapaKTepUCTUKaAM MOJIePKMBaeMbIX allllapaTHbIX CPE/CTB;

e TH(GOPMALIMOHHOM Y MPOrpaMMHOI COBMECTMMOCTH C IPYTUMU TTPOTPaM-
MHBIMM CpEICTBaMU, BKJIIOYAasi METOMAbl pellieHus (Halpumep, MaTeMaTuye-
CKUe), SI3bIKM ¥ CUCTEMbI IMPOTPAMMUPOBAHUS, OMEePAllMOHHBIC CUCTEMBI.

4. TpeboBaHUs K TPOrpaMMHON TOKYMEHTALUU. 3MeCh ONPEAesIOTCs CO-
CTaB pa3pabaTbIBaeMbIX JOKYMEHTOB, CIIELIMAJIbHbIE TPEOOBAHUS K UX COLEP-
KaHHIO, CIIOCOO IpenacTaBieHUs (Ha OyMaxXHOM U (WJIM) 2JIEKTPOHHOM HO-
cuTene).

5. TeXHMKO-3KOHOMUYECKOE 0OOCHOBaHME. 3MeCh YKa3hIBACTCS OXUIACMBIi
(pacueTHbIl) 9KOHOMMYECKUI d(hdeKT OT mpuMeHeHHUsl pa3padaTbiBaeMOro
MPOrPaMMHOTO CPENICTBA U MTPOBOIUTCS CPAaBHEHUE C €T0 MMEIOIIMMUCS aHa-
JIOTaMHU.

6. Cragvu ¥ 3Tambl pa3paboTKU MPOrPaMMHOIO CpeicTBa (KajJeHIapHbIi
1aH). 31ech ONPEIeIITIOTCS COMEPXKaHNe OCHOBHBIX 3TAIlOB BBITTOJTHEHUS ITPO-
€KTa, CPOKHM UX BBIMIOJHEHUSI, UCTIOTHUTEIU paboT U MepeyeHb JOKYMEHTOB,
MPEACTABISIEMBIX 110 3aBePLICHUU 3TAIOB.

7. TopsinoK KOHTPOJISI M TPUEMKHU TPOTPAMMHOTO CPeCcTBa. 31eCh yKa3bl-
BalOTCS BUIBI €70 UCTIBITAHUM M 00lMe TPeOOBAaHUS K OpraHU3alluv MPUEM-
KU paboThl (cocTaB MPUEMOYHON KOMUCCHH, (hopMa U COAepKaHUE 3aKI0-
YUTEJIbHOTO aKTa u T.11.).

Kakum OBl AeTabHBIM He ObLIO TEXHWYECKOE 3allaHre, OHO B MPUHIIUIIC
He MOXeT BKJIIo4YaTh B ce0s1 MoApoOHOe oMmucaHue MoBeleHUsl pa3padaThiBa-
eMoli TporpaMMbl. Takoe omucaHue He TpeOyeTcs 3aKa3uuKy, TaK KakK €ro
WHTEepecyeT TOJbKO pelliecHre TTOCTaBICHHOW 3a1ayu, U He SICHO MCTIOJHUTE-
JII0, TaK KaK MOXET ObITb MOJYYeHO TOJbKO B XOJi€ pPealbHOI'O BBIMOJHEHUS
npoekra. [TonyyeHne onmcaHus TpeGyeMOTo TTOBEeIEHMS TPOTPaAaMMBbI CO3aeT-
Csl Ha cllefiylolleM JTare ee XKM3HEHHOTO LIMKJIa — 2Tane YyTOYHEeHUs MmocTa-
HOBKM 33/1aYU U pa3padomku GHeWHUX CheyuduKayull.

BeinonHeHue aToro atana TpedyeT oT pa3zpabOTUMKOB ClelMalbHbIX 3HA-
HUI, BBICOKOI KBanubUKaLUK U ONpeJesieHHOro onbiTa. [1oaToMy pa3pabort-
KOI BHEUTHMX CITeIMMUKAINI B KPYITHBIX TIPOEKTaX 3aHUMAIOTCST OTACTbHbBIC
CMeluaIucTbl — CreuudUKaTOpbl, UM CUCTEMHbIE aHATUTUKM.

HazoBeM OCHOBHBIE TMOJIOXEHUSI, KOTOPBIMU CJIEIYET PYKOBOACTBOBATHCS
Nnpu pa3zpaboTKe BHEIIHUX crieunduKaluii, MHaUYe Ha3blBaeMbIX crielndurKa-
LUSIMU TpeOOBaHMI, WM CIIeUDUKAIUSIMU 3a0aun:

e TIOBEICHUE TPOTPaMMBI OTpenesseTcsl KakK ISl MPaBWIbHBIX (IOITyCTH-
MbIX) MCXOJHBIX JaHHBIX, TaK W JJIs HEMPaBUIbHBIX;
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e 00513aTEJIBHO MCCIEAYIOTCSI U OMPEEISIIOTCSl aCleKThl, CBSI3aHHbIE C pe-
aKIMei mporpaMMbl Ha BOZHUKAIOIINE TIPY €€ BBHITTOJTHEHWH ITPOrpaMMHBIC 1
arnrapaTHble OUIMOKHU, C YYETOM OMNPENEIEHHBIX B TEXHUYECKOM 3aJaHUU OT-
paHWYEHUI TT0 HAJIEeKHOCTH pa3pabaThIBAEMOTO IMPOrPaMMHOTO CPEICTBa;

e YYUTBHIBAIOTCS OMNpeneeHHbIe B TEXHUYECKOM 3aJJaHUM OTpaHUYeHUs 10
addexTuBHOCTH pazpadaTbiBaeMoOii MPOrpaMMbl, KOTOpPbIE MOTYT ObITh 3a/a-
HBI B BuAe QYHKIHUK OT 00beMOB 00pabaThIBaeMbIX JaHHBIX WJIM B aOCOJIIOT-
HBIX eIMHUIIAX U3MEPEHUS] BpEMEHU U 0OBEMOB MaMSITH;

e YYUTHIBAIOTCSI OTPAaHMYEHUS Ha CPOKHU pa3pabOTKU MPOrpaMMBbl, TaK KakK
JKECTKUE CPOKU MOTYT OOYCIOBUTH BIOOP HE caMbIX 3(D(EeKTUBHBIX, HO XOPO-
1110 U3BECTHBIX W alipOOMPOBAHHBIX PEIIEHUI;

e OTIIEJILHO MCCIIEAYIOTCS W BBIASISAIOTCS TE pas3fesbl crielnbUKammii, Ko-
TOpbIE C BBICOKOI BEPOSTHOCTBbIO MOTYT ObITh B AaJIbHEHIIEM MOJBEPTHYTHI
M3MEHEHMSIM;

e HiCCIIElyeTCsl CTeNEeHb HOBU3HBI pa3padaTbhiBaeMOro MPOrpaMMHOTO Cpefi-
CTBa U OIpeAesaeTcs] BO3MOXHOCTb MCIOJb30BaHUS B ITPOCKTE MMEIOIINXCS
MOJyJIeil U KOMITOHEHTOB ISl CHUKEHUSI TPYAOEMKOCTH pa3pabOTKU.

PaccMoTpum npumeHeHue chOpMYIUPOBAHHBIX BbIIIE TMOJOXEHUN Ha
KOHKPETHOM TIpUMepe YTOUHEHUS TTOCTAaHOBKY 3a1aun. ITycTh nMeeTcs daii,
conepxallliil 3aroJJOBKM HayYHbIX CTaTel MO pa3jIMYHBIM OTPACSIM 3HAHUIA,
a TaKXe CIMUCOK KITIOYEBBIX CJIOB, XapaKTEPU3YIOIINX HEKOTOPYIO TpeaMeT-
HyI0 o6nactb. Heob6xonumo mocTpouTh YIOPSIIOYEHHBIN MO 3aJaHHBIM KITIO-
YEeBBIM CJIOBAM CITMCOK HYXKHBIX IOJb30BATENI0 3aTrOJIOBKOB.

Brauane mpoaHanu3upyeM acneKThl, CBSI3aHHBIE ¢ HOPMaJIbHOM paboToi
paspabaTbiBaeMoil mporpaMmbl. JJisl peleHus 3aauu MoJib30BaTe o He00X0-
IMMO BBeCTH MHMOpMalnio o6 MCXomgHOM (aiie (MMEHM WM MECTOPACIIONIO-
JK€HUU), CIUCKE KIIIOYEBBIX CJIOB IO MHTEpECYIolleil ero npeamMeTHoOn oba-
CTH ¥ BBIXOIHOM (haiijie (Takke MMEeHH 1 MecTopaciooxeHnun). Heodoxommmo
OTBETUTb HA CJIEAYIOLINE BOMIPOCHI.

» KakoB cnioco6 3aaHusi UMEHU BXOAHOTO (haiijla — TOJbKO B pe3yjbTare
QMajiora ¢ ToJIb30BaTeieM WJIM C JOTIOJHUTEJEHOM BO3MOXHOCTBIO BBOJA B
KOMaHJHOM CTpoKe (C MOMOIIbIO ABOMHOTIO IETYKa MBILIbIO HA 3HAUYKe (aii-
na)?

o KakoBa peakiivsi mporpaMMbl Ha BBOJ HEMNpPaBUJILHOTO MUMeHHU aiina
WX TIYTU K HeMY (HECYIIECTBYIOIIEro WM COlepKalleTo Apyrue JaHHbIe, He
OTHOCSIIHNECS K pelraeMoi 3agaye)?

» KakoB crioco6 3amaHus KJIIOUYEBBIX CJIOB (CITMCKOM, BHIOOPOM MOJIb30Ba-
TeJsT U3 BCEX CJIOB 3aroJIOBKOB, BEIOOPOM M3 CIIOB 3arOJIOBKOB C BO3MOXKHBIM
COXpaHEeHHEM MX B CJ0Bape MJIs1 MOCIeqYIOIero UCMOoab30BaHusI)?

o KakoB crmoco6 pacro3HaBaHUsI B TEKCTE 3arojloBKa KJIIOUEBBIX CJIOB IO
HUX KOPHSIM (Harpumep, KOMIUJISILIUS, KOMITAIATOP U KOMITWJIMPYEMbIi 1071~
JKHBI pacrno3HaBaThCsl KaK OJHO KioueBoe cioBo)? KOHKPETHBIH alropuTm
pacrio3HaBaHUST MOXET OBITb JOCTATOYHO MPOCTHIM U 3(PHEKTUBHBIM, HO TIPH-
OJMXEHHBIM WJIX BECbMa CJIOXHBIM W TPYIHO PEATM3YEMBIM, HO TOUHBIM.

o KakoBbl (hopMaThl BEIXOTHOTO (haiija, eCIM OH He OINpeneieH B TeXHM-
YECKOM 3aJaHUU (HarmpuMep, mojiepxkKa Bcex hopMaToB, UCIIONb3YEMbIX TEK-
CTOBEIM mpoueccopoMm Microsoft Word), u BeixomHoro daiina?

Hanee cinemyeT OTpa3uTh BO BHEUIHEH CrieliM(PUKalMU OTBETH Ha BOIIPO-
CBbl, CBSI3aHHbIE C peaKkIMell MporpaMMbl HA BO3MOXHBIE OILIMOKU:

12



e 00paboOTKa 3aroJIOBKOB, coaepxKaliux opdorpadpudyeckie v (UId) CUH-
TaKCUYECKUe OIMOKN (MTHOPUPOBATh BOBMOXKHOCTD TOSIBJIEHHST TAKMX 3aro-
JIOBKOB BO BXOJHOM (haiiie, momeuiaTb UX B OTAEIbHbIN (haiin 11t mocueny-
O1LIEeT0 MPOCMOTPA CAMUM TT0JIb30BaTEIEM, TTIOMENIaTh MX B KOHEI] BBIXOIHOTO
¢aiina);

e 00paboTKa OHIMOOK B CJ0OBape KIIOYEBbIX TEPMUHOB, KOTOPbIE MOTYT,
HampuMep, BO3HUKHYTh MPH €T0 peAaKTUPOBAHUU IMOJTb30BaTEIeM B KaKOM-
160 TEKCTOBOM PENaKTOpE;

« TTOTTBITKA TTOJTh30BaTEIsI 3aBEPIINTL PabOTy 6€3 COXpaHEHUSI CEeTaHHBIX B
XOJle ceaHca U3MEHEHMI B clioBape KJIIOUeBBbIX TEPMUHOB (HEOOXOMUMO Tpe-
IIYCMOTPETh B TOM CJIydae BbIZAYy CIIEHMATIBHOTO TMPERyIpPeXAeHUsS U BO3-
MOXHOCTb BBITIOJTHUTb COXpaHEHUE CIOBaps).

Creayomuyii MOMEHT YTOUYHEHUsI TTOCTAHOBKHU 33J]auy B HallleM cilyyae —
orpejiesieHUe peaklMM MporpaMMBbl Ha ammapaTHble coon. Hambomee Bax-
HBIMU 3/1€Ch SBJISIIOTCSI BOIIPOCHI COXPAHEHUSI CJIOBapsl KJIIOUEBbIX TEPMUHOB
1 BBIXOAHOTO (baitya. Bo3MOXHBIM pellleHueM MOXKET ObITh, HalrpuMep, Ie-
pUOaMYECKOe aBTOMATUUYECKOE COXPaHEHMs CloBapsi U BbIXOAHOro daiina
Ha JucKe.

OcTaHOBMMCSI Ha BOIIPOCE BEPOSITHBIX MOAM(UKAIIMI pa3pabaTbiBacMOit
nporpamMmbl. [1o0cKoIbKYy BMOJHE BO3MOXHA MOC/eNyollasi aBTOMaTU3UPOBaH-
Has o0paboTKa BHIXOOHOTO (haiiyia, HeOOXOAMMO IIPEAyCMOTPETh B pa3pada-
ThIBa€MOI BHellIHe! crieunduKalmm BO3MOXHOCTb MPOCTOro nepedopmaTu-
poBaHUS pe3yJbTHpYylolero (aiina.

BHemHue cnienuduKanuy mogo0HO TeXHUYECKOMY 3aJaHUI0 MOTYT pas-
pabaThIBaThCsl HA €CTECTBEHHOM si3blKe. OIHAKO MPUCYLIME TEKCTaM Ha ecTe-
CTBEHHOM sI3bIK€ HEAOCTATKM (HEOMHO3HAYHOCTb MOHATHUI, BO3MOXHOCTD
COCTaBJIEHUsI BHYTPEHHE MPOTMBOPEUYMBBIX crieluduKaluit, BO3MOXHOCTb
CJIOXXHO TIPOBEPsSIeMOi HEeTIOJTHOTHI CrieMUKAIUI ¢ TOYKHM 3pEeHUST TpebOoBa-
HUI TEXHUYECKOTO 33JJaHMs1) MIPUBOJST K HEAOCTATOUHOM KOPPEKTHOCTH pa3-
pabotaHHbIX cnienubukanuit. [10aToMy B peajbHbIX MPOEKTaX Ha 3Tare yTo-
YHEHUs TOCTAaHOBKYW 3ala4yd 4acTO MCIIOJIb3YeTCs CTIeIUaTbHBINM KIIAcC S3bI-
KOB — sA3blKU cneyugukayuu, 3aHVMAIOLIME MPOMEXYTOUHOE MECTO MEXIy
€CTECTBEHHBIMU SI3bIKAMU U SI3BIKAMU TTPOTPaMMUPOBaHUSA.

Bbinensiior ABe rpyniibl SI3bIKOB ClelMUKauu:

e SI3BIKM CIienrpuKauy (OIMKUCaHUs) TpeOOBaHMM K IporpaMmam (orpa-
HUYECHHBIE €CTECTBCHHBIE SI3bIKH);

e SI3bIKU (PYHKIIMOHATBHOM crienudukanuu (hopMaibHbIe SI3bIKH).

BHelHss cneundukauus Ha s3vike onucanus mpebosanull pa3douBaeTcs
Ha ceKlMU (bUKCUpPOBaHHBIE YUACTKU), OMIPENESIONINE BhITTOTHsIEMbIE TTPO-
rpaMMoii ()yHKIIMW, OTpaHWYEHUST Ha BXOAHBIE W BBIXOAHBIC HaHHBIC, B3a-
MMOCBSI3b MEXIY HUMH, dKpaHHble (GOPMbI IS OpraHu3aluu auajora ¢
MoJib30BaTeieM, yKazaHue Ha MCITOJIb3YEMbIIl B POrpaMMe METOJ PelleHUs
3aJa4M, peakIuio MPorpaMMbl Ha OIMOOYHBIC CUTyallud (AHOMaJIMu), MC-
MoJib3yeMble [JIs1 TPOBEPKU MPaBUJIBHOCTU MpOTrpaMMbl TecThl. CUHTaKCcUC
s3bpIKa cnenudUKauy TpeOOBaHMIT MOXET OBITh BBIOpaH, HampuMep, I10-
XOXHMM Ha CUHTAKCUC MHULMAIU3ALUOHHBIX (aiijioB omepauMOHHON cH-
creMmbl Windows (ini-gaiinoB). Kaxkngast ceKiust B 3TOM cliydae MOXET HauM-
HaTbCA C KITIOYEBOTO CJIOBA, 3aKJIIOYEHHOTO B KBaJlpaTHbIe CKOOKMU, HAIlpU-
Mep:
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[AHOMaMMH |

BHyTpu cexinmu Kaxmas cTpokKa crielMbUKaIuy IPeaCTaBIsSeTCsS B BUIE
«AMSI = 3HaYeHHUe», HaIpUMep:

IIpnynna = BBog mMeHHM HecyllecTByoOIIeTo (aiiia

Peakuusi = BriBog cooOuieHus o6 ommnbOKe W MperocTaBlIeHNEe BO3MOX-
HOCTU MOBTOPHOTO BBOJAa MMeHU aiina

S3biku yHKUUOHAALHOU cneyuuKkayuy SIBISIOTCS SI3BIKAMM TTPOTPaMMMU-
POBaHUsI CBEPXBBICOKOTO YPOBHSI, TEKCThl Ha KOTOPBIX CO3JAIOTCSI HA OCHOBE
(bopManbHBIX TTPaBUJI CUHTAKCHCA, a CMBICI 3TUX TEKCTOB OIpenesiercs Gop-
MaJIbHBIMU MTpaBUIaMU ceMaHTUKU. OCHOBHBIMU CBOMCTBAMU TEKCTOB Ha SI3bI-
Kax ¢pyHkunoHanbHoM cneurdukanuu (ADC) 1omKHBL ObITh OMHO3HAYHOCTD
M TIOHSITHOCTD, TIOJTHOTA W HEMPOTUBOPEYMBOCTDL OMMcaHus 3amaun. Crienu-
dukauus Ha ADC onpenessiet, YTO JaHO B 3alaye M UYTO HYXKHO IMOJYUYUTb,
HE YTOYHSISI CTIOCO0 PEellIeHMUSI.

A3biku HYHKIMOHAIBHOM creludukanuu oObIMHO 0a3upyIOTCsl Ha Ka-
KOM-JINOO MaTeMaTUYeCKOM METOJIe ONMMMCAaHUS CEMaHTHKU (DYHKIIUI, a TaK-
K€ MOoANEPXKUBAIOT creludukannio GyHKIMI pa3padaTbiBaeMoii TporpaMmbl
IUIS1 KaKOW-TM00 KOHKPETHOM MpeaMeTHOM obnactu. Yauue Bcero 1ist mocTpo-
€HMS SI3BIKOB CITeMMUKAIMKM HWCTIOJIb3YIOTCS CIeAYIOINe MOAXOIbI: Tabau-
YHBII, anredpanyeckuii, rpaMYecKuii U JOTUYECKHIA.

B mabauunom nooxode ncnonp3yroTcs TabIUIBI pelneHuii. BepxHssa yacTb
Takoi TabJullbl OMpenessieT pa3iuuyHble CUTyallMd, B KOTOPbIX TpedyeTcs
BBITIOJTHUTh HEKOTOpHIe AeiicTBus (omepanuun). Kaxmas ctpoka 3Toil yacTu
3a/aeT psI 3HAUYCHUN HEKOTOPON TEepeMEeHHOM WM HEKOTOPOTO YCIOBUS,
KOTOpbIe YKa3aHbl B EPBOM CTOJIOLE 3TOM CTPOKU. OT 3HAYEHUI DTUX Mepe-
MEHHBIX WM YCJIOBUI 3aBUCUT BBIOOp OMpelesieMbIX CUTyaluii. B kaxkmom
cjenylollleM CTOJIOLEe TabauLbl pelleHUi yKa3biBaeTcsl KOMOMHALMST 3Haye-
HUI TTIepeMeHHBIX (YCJIOBUI), OIpeaesionias KOHKPETHYIO CUTYaIHIO.

HuxHss yacTh TabauLbl pellieHuid onpeaeseT 1eiHCTBUSI, KOTOpbIe Tpe-
OyeTcsl BBINOJIHUTh B TOH WM MHOM CUTyallMd, OMpeAeisieMOil B BepXHei
yacTu TabauLbl peireHnii. OHa TakXXe COCTOUT M3 HECKOJIbKUX CTPOK, KaxKaast
M3 KOTOPBIX CBSI3aHA C KaKMM-JIMOO OLHUM KOHKDETHBIM ACHCTBHUEM, YKa-
3aHHBIM B ITIEPBOM CTOJIOIIE 3TOM CTPOKHU. B OCTaIbHBIX CTOJIOIAX 3TOW CTPOKHU
YKa3bIBaeTCsl, CJIEAYET JIU BBITIOJIHATD 3TO ICHCTBUE B JAHHOW CUTyallMU WJIU
He cienyeT. TakuM o6pa3oM, TIEPBBIA CTOJNIOEI HUKHEM YacTH 3TOM TaOJUIIBI
MpEeACTaBIsIeT COO0 CIMMCOK 0003HAYCHMI NEWCTBUI, KOTOPHIE MOTYT BbI-
MOJIHSITHCS B TOW WJIM MHOM CUTyallMu, oNlpeaessieMoi 3Toii Tadauueit. B kax-
JIOM CJIeIyIOIeM CTOJIOIe 3TOM YacTH yKa3bIBaeTCsl KOMOMHAIIUS NEWCTBUI,
KOTOpBIE CJIELYET BBINOJHUTb B CUTYaLlUU, ONPEAEISIEMON B TOM XK€e CTOJIOLE
BEpXHEN 9acTH TaOJUIIBI PELICHMIA.

Hwuxe npuBeneH dparMeHT crielMdUKalMU 33a4u ¢ MOMOILIBIO TabaUIIbI
peleHuii (tads. 1.1).

N3 93b1KOB (PyHKIIMOHAIBHOM Crieln(PUKAIIIHT, UCTIONB3YIOIINX aieedpaute-
ckuti nooxod, HazoBeM s13bIK SDL (Specification and Description Language —
SI3BIK crienuKaInii 1 onpeneneHuii). B ocHoBe SDL nexuT Teopusi KOHEUHBIX
aBToMaroB (aBToMaToB Muau). B cooTBeTCTBUE C 3TOI Teopueli mporpamma (B
tepmuHosiorun SDL — mporiecc) mpeacTaBiasieTcs MHOXECTBOM CBOUX COCTO-
STHMI, MHOXECTBAMU BXOJHBIX U BBIXOIHBIX CUTHAJIOB, a TakXe (OYHKIIUSIMHA
Mepexoa0B U BbIXOAOB. JIOMOTHUTENBHO MpeIoiaraeTcs ciaeayloliee:

14



Tabnumma 1.1

Ycnosus Cutyal Ipy BBITIOJTHEHUU TTPOTPaMMbl

BxonHoii ¢aiin ¢ 3amaHHBIM Ha Her
MMEHEM CYILIECTBYET

BoiBon coobiieHus1 06 olIMOKe B Her Ha
uMeHHu (aitna
3akphITUe MaHeJIu Auajaora Jist Ha Her

BBOZIa UMEHU BXOIHOTO (haiiia

JleiicTBus KoMOnHa1mm BBITIOITHSIEMBIX IS CTBUIA

e BEIXOJHOW CUTHAJ MHTEPIPETUPYETCS] M KaK CUTHAJ, MOCHIIAeMBbIil OK-
pyXalolei cpene, ¥ KaK MUMs BBITTOJIHSIEMOTO aBTOMAaTOM NIEMCTBUA,

e BXOJHbIE CUTHAJIbl MOTYT MOCTYIAaTh B MTPOU3BOJbHBIE MOMEHTBI BpeMe-
HH, a COCTOSTHMSI OXMIAIOT MOCTYIJICHUSI CUTHAJIOB;

e IJIS1 KaX/IOTO COCTOSIHUSI aBTOMaTa MOXET 3a/1aBaThCsl CBO€ MHOXECTBO
TIOITYCTUMBIX BXOIHBIX CHTHAJIOB, a BCE OCTAJbHBIC MOCTYITAIOIINE CUTHAJIBI
UTHOPUPYIOTCS;

e IOITYCKAETCS OTCYTCTBUE BBIXOAHOIO CUTHAJIA MPU MEPEXOe aBTOMaTa B
JIPYroe COCTOSTHUE, a TaKKe BbIIauya HECKOJIBKHUX BBIXOAHBIX CUTHAJIOB;

e IONYCKAETCsl Hajauyue y aBToMaTa (MOMHUMO COCTOSIHWIA) BHYTPEHHUX
TepeMeHHBIX, 3HAUCHUSI KOTOPBIX MOTYT U3MEHSITLCSI BO BpeMsl TIEPEXOI0B.

B coctaB si3pika SDL BXOIAT TUMTMYHBIE 15T SI3bIKOB CBEPXBBICOKOTO YPOB-
HS CpefCTBAa — KBAHTOPHI (CYLIECTBOBAHUS, CYIIECTBOBAHUS €IMHCTBEHHOTO
00BeKTa, CyIICCTBOBAHMS 00Jiee OMHOIO 00BEKTa, BCCOOIIHOCTH), IUKIIBI IO
CTPYKTYypaM JaHHBIX (MaccuBaM, dailiaM M T.M.), aCCOLMATUBHbIE CCBHIIKU
Ha YaCTH COCTABHBIX OOBEKTOB IO WX CBO¥cTBaM M T.1. [IpuBeaem mpumep
3aMMCH CChIJIKM Ha 4acThb MaccuBa (BO3MOXHO, €IMHCTBEHHBIN 2JIEMEHT) IO
3aJaHHOMY CBOWCTBY:

<omepaumusa> ELEMENT mms nepemernHor OF mMms maccuBa
SUCHTHAT <ycnoBue>
<omepauma>::=FIRST | LAST | MIN | MAX | ANY | ALL

B kauecTBe yCIIOBUS MOJKHO OBITh 3amaHO JIOTHYECKOE BBIpaXkKeHUE, HC-
TUHHOCTb KOTOPOTO /IS OYEPEIHOTO 3JIeMEHTa 00ECIIEYMBAET €r0 BKIIOUCHME
B BBIAEISIEMYIO YaCTh MacCHBA.

SI3pik SDL mpegHa3HavyeH B MEPBYIO OYepenb I CIeIIM(PUKAIINT CITOXK-
HBIX YIPABISIOIINX CUCTEM, IIPEACTABISIOIINX COO0M COBOKYIIHOCTD IIPO-
IIECCOB, B3aMMOICHCTBYIOIINX MEXIY cOo00Oi B pealbHOM MacinTabe Bpe-
MeHU (CHCTEM CBSI3U, ONEPALMOHHBIX CUCTEM, PACIIpedcIeHHBIX 0a3 maH-
HBIX U T.TL.).

Hapsay ¢ nuHeiiHbIM cuHTakKcucoM s13bIKk SDL umeer u rpaduyeckui,
YTO IO3BOJISIET €r0 OTHECTH M K SI3bIKaM (DYHKLMOHAJIbHOM CrielMbUKaALNHN,
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HUCTIONB3YIOIIUM epaguueckuii nooxod. JIpyruMu nmpuMepamMu SI3bIKOB CTIELU-
(ukanMu, oCHOBaHHBIX Ha TpacdUUECKOM ITOAXOMAE, SBISIOTCA Tpad-CXeMbl
anropuTMoB u cetu [letpu.

Cetp Ilerpu mpencrasisieT coboii rpad, KOTOPBIM COCTOMT M3 BEPIIMH
JIBYX TUTIOB — TO3ULMIA U IEPEXOA0B, CBSI3aHHBIX MEXIY COOOM TyraMu, Mpu-
YeM JIB€ BEPIIUHBI OJHOTO THUIA HE MOTYT ObITh COENMHEHbI HEMOCPENCTBEH-
Ho. JIJ1s oTpaXkeHUsI IMHAMUKY B CETh BBOASTCS MapKephl (METKH), pa3Mela-
eMble B BeplMHax-nmo3uuusx. Eciu Bce Mo3uiMu, CBSI3aHHBIE BXOISIIUMU
IyraMu ¢ HEKOTOPBIM TEPEeX0a0M, MAapKMPOBAaHbI, TO Tepexo cpabaThiBacT
1 MapKepbl MEePEeXonsiT B MO3ULIMHU, CBSI3aHHbBIE UCXOASIIIMMU JyraMu C pac-
cMaTpuBaeMbIM TiepexoaoM. B 6e3omacHoii cetu [leTpu B MO3ULIMSAX HE MOXET
OBITH OoJiee OMMHOTO MapKepa, a B XKUBBIX ceTsAx [leTpu nMeeTcss BO3MOXKHOCTb
cpabaTbhIiBaHMSI JIIOOOTO Mepexoa.

CrienmduKamm, co3TaHHble HA PAaCCMOTPEHHBIX BHIIIE sI3bIKaX, 00Jamga-
I0T CBOMCTBOM MCMOJHUMOCTH, T.€. OHU MOTYT ObITh MPeoOpa3oBaHbl B Ma-
IIWHHBIN S3bIK U BBITIOJTHEHBI Ha KOMITbIOTEepe (HarpuMep, ¢ MIOMOIIbIO WH-
Tepnperaropa). [losyyeHHble TaKUM 0Opa3oM MpPOrpaMMbl HUKaK HE MOIYT
ObITh 2 HEeKTUBHBIMU, TaK KaK BOMPOCH pean3aluu B crieluudbuKalusax He
OTpaxkaloTcs, MO3TOMY TaKMe MPOrpaMMbl OOBIYHO HAa3bIBAIOT MaKeTaMU WU
MPOTOTUINIAMU PEAIbHBIX MPOTPAMMHBIX CUCTEM.

TTonmyyeHHBI Ha OCHOBE BHEIIHEW CrenMGbUKAIIMU TTPOrPaMMBI €€ TTPOo-
TOTHUIT MOXET MCIOJIb30BAThLCS:

e IIJIST TIPOBEPKU TPABWIBHOCTY MTOHUMaHUS HMCIIOJHUTENEM MPOEKTa T0-
CTaBJICHHOM 3aKa3YMKOM 3a/ayu;

e B KQUeCTBE 3TAJIOHA MPU MOCJIEIYIOUIEM TECTUPDOBAHWM PEATbHOU Mpo-
TPAaMMHOM CHCTEMBI;

e B KaUeCTBE 3JIeMEeHTa MPOrpaMMHON JOKYMEHTALUM.

A3pIKM GYHKIIMOHANIBHON CrHielM(PUKALINN, WCTIONb3YIONINE 102UUecKull
n00x0d, 0OBIMHO OCHOBBIBAIOTCSI HA MHOTOCOPTHOM S$I3bIKE JIOTMKM TpeauKa-
TOB MEPBOTO MOPSIIKA.

K BaxkHEWUIIMM CBOMCTBAM JIOTMUECKUX SI3BIKOB CIIeUMUKAIINN TPOrpaMM
cjenyeT OTHEeCTHU:

e BEIPA3UTENIBHYIO CITOCOOHOCTH (BO3MOXKHOCTH (hOPMaJIbHO BBIPAXKATh IIIH-
POKMI KJIacC YTBEPXKIEHUN O CBOMCTBAX MPOrPaMM);

e IENYKTUBHYIO CITOCOOHOCTH (BO3MOXHOCTh (POPMaJIbHO JTOKAa3bIBaTh UC-
TUHHOCTD 3alTUCAaHHBIX Ha SI3bIKE CTIeUU(UKAIINN YTBEPXKICHUIA).

C mpakTUYecKOW TOYKM 3pEeHUsl JIOTUUYECKMI S3bIK crieludUKauu 101~
JKEH YIOBJIETBOPSATD CIEAYIONIUM TPEOOBAHUIM:

e pacIIMpsIeMOCTb (BO3MOXHOCTb BKJIIOUEHUSI CMEeM(pUKATOPOM HOBBIX
TOHSITH, OTpaXkalolX CBOMCTBA CIeUM(MUIIIPYEMOIT TTPOTPaMMBI);

* MOZIYJIbHOCTb (BO3MOXHOCTh pa3dueHus crneludukanuy Ha OTHOCUTEb-
HO HEe3aBUCHUMBbIE YaCTH, MOJYIM crielrbUKaAIUN);

¢ BO3MOXXHOCTh CO3TaHUSI UePApXUUECKON CTPYKTYPHI CIIOKHBIX TTOHSATHIA,
JIOMYCKAIOIIUX UX BIOXEHHOCTD;

 TIPUOJTMKEHHOCTD UCTTOJIb3YeMOM B CIIeIIM(PUKAIIMY HOTAlIUM K €CTECTBEH-
HOMY $I3bIKY U MCIIOJIb3yEMOMY TNPU peaiu3aliuy MpoeKTa sI3bIKy MporpaMMu-
pOBaHMUSI.

BrimonHeHue 3Tux TpeOGOBaHUI 00ECTIEYNT SICHOCTD CIIeIIM(UKAIINIA, BO3-
MOHOCTb HaKaIJIMBaHUS U TMOCJIEeNYIOIero NMpUMeHeH sl CTaHIAPTHBIX MO-
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nyneil cneuudukalu, yaoocTBO nepexoaa oT crneuudukanuu K pazpaboTke
MPOrpaMMHBIX MOMYJIEH.

Hapsay ¢ ucnonb3oBaHueM SI3bIKOB JIOTUUECKOM crieliudUKaluy Mpu pas-
paboTKe BHELIHUX CTeU(pUKALIMI TTPOrpaMM OHM TaKXXe MOTYT ITPUMEHSIThb-
csl B KauecTBe SI3bIKOB BHYTpeHHel creludukauuu (SI3bIKOB OINpeaeaeHus
COCTOSIHMI TIpOoTrpamMM B OTHEJbHBIX TOYKAxX WX BbIMTOJTHEHMs). BHyTpeHHUe
crielMuKaIMy TPOrpaMMbl MOTYT MCTIOJIB30BAThCS IJIsI 00eCIIeYeHUS:

e OTHO3HAYHOTO TOHMMAaHUsI TeKCTa MPOrpaMMbl BCEMU YYaCTHUKAMMU pa3-
paboOTKM MTPOTPaMMHOTO KOMITJIEKCa;

e ICTIOJIHUMOCTH YTBEPKACHUI O CBOMCTBAX MPOrpaMMBbl.

CBOICTBO MCTIOJTHUMOCTH TTO3BOJISECT MPH TECTUPOBAHUN TIPOTPAMMBI TT0-
JIYYUTH WHAMKATOPHI €¢ KOPPEKTHOCTH; TIPY 3TOM 3aIllMCaHHbIC Ha SA3bIKE JIO-
ruyeckoi creuudUuKaluu YTBEPXKISHUS MOTYT MCMOAb30BaThCsl KaK MOCTY-
CJIOBUSI JJTsI TIOATBEPKACHUSI UICTUHHOCTH TTOJIyYeHHBIX PEe3yJIbTaTOB MU KakK
MPeAYCIAOBUS ISl TPOBEPKU HEOOXOAMMBIX ISl TTPABUIBLHOTO BBITTOTHEHUS
dparMeHTa IporpaMMBbl ycJIoBuii. MCITOTHUMOCTD BHYTPEHHUX CITelinduKa-
LA MOXET UCIIOJI30BATLCS MIPU OTJIAAKE MPOrpaMM [UIsl JIOKAIU3aLU OLLH-
00K, a TakKe JUIsl MPOBEPKU COOTBETCTBUSI TPOTPAMMBI €€ cliellupuKaluu B
NTUHAMUYECKOM pexkuMe (TTPY TeCTUPOBAHMM) Ha KOHKPETHBIX BXOTHBIX JaH-
HBIX.

B 3akioueHne OTMETHMM, YTO HE BCEe CBOICTBA pa3pabaTbhIBacMOil TPO-
rpaMMbl MOTYT ObIThb 3(PhEKTUBHO oOmNpeneseHbl ¢ MOMOILbIO (HOopMaTbHbBIX
SI3BIKOB (DYHKIIMOHAIBHOM crienndukanuu. Hanmpumep, OHU IJI0XO0 TOIXOISIT
IS cTienUKaIMKY TTOJIb30BaTeIbCKOTO MHTep(deiica, TPy KOTOPOM BaxkKHYIO
poJib urpalot HedopMaabHble coobpaxeHusi. B aToM ciyvyae yao6Hee npume-
HATh HeOpMaJbHbBIE SI3BIKM CITeIM(PUKAINY TPEeOOBAHWIA.

1.3. CTpykTypsl JaHHBIX, HCHOJIb3yeMble
Npd TIPOEKTHPOBAHUM MPOrPaAMM

ITpoexTpoBaHue MPOrpaMMBbI 1e1ecO00pa3HO HAYMHATH C BbIOOpA HEOO-
XOIUMBIX JJTISI pELIEHU 3a[la4yd CTPYKTYP NaHHBIX, MOCKOJBKY OT MPAaBUJIbHO-
CTHM TaKOr'o BbIOOpa BO MHOTOM OYyIYyT 3aBUCETh OCHOBHbBIE TTOKAa3aTeIn Kaue-
CcTBa pa3pabaTbiBaeMOii MPOrpaMMbl — €€ HaJeXHOCTb U 3(h(HEKTUBHOCTD.
Bb160op HEONTUMATBHON CTPYKTYPhI JAHHBIX MPUBEIET K YCIOXHEHUIO ajlro-
puUTMa peuleHus 3aa4u U, CJIeN0BATEIbHO, K YCIOXHEHUIO TOHUMaHUs, Te-
CTUPOBAHUS U OTJAJKU MporpaMMbl. HeynauHblil BBIOOP CTPYKTYp AaHHBIX HE
TMO3BOJIUT JOOUTHCS M HY>KHOU 3(h(eKTUBHOCTU pa3pabaThIBaeMOTO MpOrpam-
MHOTO CpEICTBA.

CoBpeMeHHbIE SI3bIKM TTPOTPpaMMUPOBAaHUS B OOJILIIMHCTBE CBOEM Oa3u-
PYIOTCSI Ha KOHIIETIIMY TUMOB JAHHBIX — CTAHAAPTHBIX (MMEoIUX (pUuKcu-
pOBaHHbIE UME€HA M He TPeOYyIOLIMX OIpee/ieHUs B IporpaMMe) 1 OIpejie-
JISIEMBIX Pa3pabOTYMKOM C YYETOM OCOOEHHOCTEl pelraeMoit 3amayu. 1un
JaHHbIX TTOHUMAETCS KaK COBOKYITHOCTb MHOXECTBA 3HAUEHU I, TOMYCTUMBbIX
IS 00BEKTOB JAHHOTO TUIAa (KOHCTAaHT M MEepeMeHHbIX), 1 Habopa ornepa-
LIMiA, pa3pelieHHbIX AJIS1 BBIITOJHEHUS Hall 2JIEMEHTAMU 3TOTO MHOXECTBa
3HAYEHU.
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Tunel JaHHBIX MOTYT OBITh MPOCTHIMU U COCTaBHBIMU (CTPYKTYPHBIMHU).
IlIpocmbie munovl danHbiXx B CBOEM OIpENEJICHUN HE MCIMOJIb3YIOT CChUIOK Ha
Ipyrue TUIBl JaHHbIX. K cTaHAapTHBIM MPOCTBIM TAMAM JTaHHBIX OTHOCSTCS:

e apu(pMeTUecKUe (IIEIBIN, LeJblii 0e3 3HaKa M BEIIeCTBEHHBII), KOTO-
pbI€ TOTIOJHUTEIBHO MOTYT Pa3inyaThbcsl pa3MepoOM MaMsITU, BBIACISIEMON IS
XpaHeHUs OOBEKTOB NAHHOTO TUIIA;

e CUMBOJIbHBIN;

e OYJIEBCKUI WMJIN JIOTMYECKMIA.

Pa3paboTynk MOXeT BBECTU COOCTBEHHBIN MPOCTOM TUII JaHHKIX (TaK Ha-
3bIBa€MBbIIl MEPEYUCIUMBII TUIT), ONPEAETUB VIS HETO B MIPOrpaMMe MHOXe-
CTBO JOMYCTUMBIX 3HaUYE€HUI (KOHCTAHT HOBOT'O THUIIA AAaHHBIX), HATIpUMEP:

// ompemeJieHMe NepeyuyrcJIMMOIO TuHa HaHHHX "IJHu Hemesmu"
// sa3biKk Pascal
type Days=(Monday, Tuesday, Wednesday, Thursday,
Friday, Saturday, Sunday);
// sa3eix C++
enum Days {Monday, Tuesday, Wednesday, Thursday,
Friday, Saturday, Sunday};

K obbexTam IEPECUYNCINMOTO TUIIAa IIPUMEHUMBI OII€palnun:

e CPABHCHMA,

e JICPEXOda K CICOAYIOLIEMY 3HAYCHUIO,

e [IEpEX0Oa K MpeAbIAyIIEMY 3HAYECHUTO.

HpI/IMepI)I UCITIOJBb30BaHMA B IIPOTrpaMME IEPCUNCINMOTIO TUIIA JAaHHBIX:

// s3biKk Pascal
uses . . ., Windows; {musg mcnosbzoBanms QyHkimy CharToOem m3 Habopa
Windows API }

var

d: Days; // meHb Hemesmn

Msg: array [0..MAX PATH] of Char; {6ydep mis npeobpa30BaHHOI'O
coobBumeHnsT Ha PYCCKOM SBEIKE B KOHCOJIBEHOM IPMIIOXEHMy Windows }

for d:=Sunday downto Monday do
case d of
Monday: begin
CharToOem ('llonenensuuk',Msqg); Writeln (Msqg) ;
end;

Sunday: begin

CharToOem ('Bockpecenbe',Msqg); Writeln (Msq) ;

end;

end;

// sa3bik C++

#include <stdio.h> // mMmnopr ¢yHkimm printf

#include <windows.h> /* mumoprT ¢yHkImMM CharToOem m3 Habopa Windows
API */

char Msg[ MAX PATH]; /* 6y¢ep mis npeobpa30BaHHOI'O COOOmEHMS Ha
PYCCKOM SIBEIKE B KOHCOJIBEHOM HpuJIoxeHyy Windows */

for (Days d=Sunday;d>=Monday; (inté&)d=d-1)
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switch (d) {

case Monday:
CharToOem ("llonenenvHuk\n",Msqg) ;
printf (Msqg) ;
break;

case Sunday:
CharToOem ("Bockpecense\n",Msqg) ; printf (Msg) ;
break; }

Paznuualor ynopsinoyeHHble (TepeuyrucinuMbie) U HeYNOopsiIoYeHHbIE TIPOo-
CTbIE TWIBl JaHHBIX. Bce MpOCThIE TUIBI JAHHBIX, 32 UCKIIOYEHWEM Bellle-
CTBEHHBIX, OTHOCATCSI K TIEPEYUCIISIEMBIM.

Cocmaenbie munsl 0aGHHbIX OTIPEIETISIIOTCS C UCMOJb30BAaHUEM UMEH Jpy-
TMX TUIOB AaHHBIX (KaK MPOCTHIX, TAK, BO3MOXHO, U cOCTaBHbIX). CylllecTBY-
10T CJIeAyIOllMe CTaHAapPTHBIE CITOCOOBI CO3AaHMSI B TIPOrpaMMe COCTaBHOTO
TUIA JAHHBIX:

e Maccugsl (MOCIEN0BATeIbHOCTA O0OBEKTOB OHOTO U TOTO € TUMa, JOCTYI
K KOTOPBIM BO3MOXEH C MOMOILBIO Olepaluy nHaekcauuu []);

e 3anucu, U cmpykmypusi (00beIUHEHUSI 00bEKTOB Pa3HbIX TUITOB, Ha3bl-
BaeMbIX 1042MU, JOCTYIT K KOTOPBIM BO3MOXEH C TTOMOIIbIO TaK Ha3bIBAEMOTO
COCTaBHOTO UMEHU — UMA 3aNUCU, UMS NOAA);

e cmpoku (TIOCIeNOBaTeIbHOCTU OOBEKTOB CMMBOJBLHOTO THUIIA, JOCTYIT K
KOTOPBIM BO3MOXEH C MOMOILLBIO ONepallui UHAEKCALUN);

e atinbl (TIOCTAENOBATENBHOCTH OOBEKTOB, pa3MELIEHHbIX BO BHEIIHEM
MaMsITH KOMIIbIOTEPA, JOCTYI K KOTOPBIM BO3MOXKEH C MOMOIIIbIO TIepeMellie-
HUS yKazaTessl TEeKYIIero o0bekTa);

e ykazameau (OOBEKTHI, 3HAUEHUSIMU KOTOPBIX MOTYT OBITh afgpeca obja-
CTeil ormepaTUBHOUN MaMATH KOMIBIOTEPA, BbIAEIEHHOM IS XpPAaHEHUST 00BbEK-
TOB OIpPENEIEHHOTO TUMA).

B HekoTopbIX sI3bIKax MporpaMmupoBaHus (Hanpumep, C++) cTpoku co-
3[Ia10TCS B MpOrpaMMe KaK MacCUBBI CHMBOJIOB. B Ipyrux si3pikax mporpaMMu-
poBaHus (HampuMmep, B s3bIKe Pascal) K mepedyucieHHBIM BBIIIE cIIoco0am
CO3JIaHUST COCTaBHBIX TUIMOB JAHHBIX A00ABISIOTCS MHOMNcecmaa (HEYIOopsI0-
YyeHHbIe 00beIMHEHUS] OOBEKTOB OJHOTO U TOTO Xe TUIIA), IJIs1 KOTOPBIX OI-
penesieHbl onepauyu A00aBIeHNST OOBEKTa BO MHOXECTBO, MUCKITIOUEHUST OOBEK-
Ta U3 MHOXECTBa U MPOBEPKU BXOXIEHUS O0OBEKTa BO MHOXECTBO. TUITOM
MIAaHHBIX 00bEKTa MHOXECTBA MOXKET OBITh JIO0OH YyNMOPSIHOYEHHBINH MPOCTOM
TUIT TaHHBIX.

V cTpykTyp (3ammceit) CylIecTByeT pa3HOBUIOHOCTE — coio3bl (06sedure-
HUA), WIN 3anUCU ¢ 86APUAHMAMU, TIOJISI KOTOPBIX BBIPABHUBAIOTCS MO OJHOMY
HavyaJIbHOMY aJipecy maMsTH, YTO JaeT BO3MOXHOCTb 00palliaThCs K OTHOMY U
TOMY K€ 3HAQYEHMIO C MOMOIIBIO ONepaluid, pa3pelieHHbIX 1S Pa3HbIX THU-
MOB JaHHBbIX, HalpUMep:

// JOCTYyIl K OTIOeJIbHEIM GarnTam nperncraBJIeHNA [eJIOI'0 ducJjla
// s3bixk Pascal (Bepcus giass cucTemel Borland Delphi)

// onperneJieHmne Tyia — 3allMcy C BapraHTaMm

type Bytes=record

case Boolean of
// IIoJie OJid HnpencTaBJIeHMA [eJIOI'O YycJia

true: (Number: Integer;);
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// moJjie muis ONpelCcTaBJIeHMS MAacCrBa 6ayTOB, BBOEJIEHHEX [NON LEJjoe
// umcio
false: (Chars: arrayl[l..SizeOf (integer)] of Byte;);
end;
var x: Bytes; // nepemeHHas — 3amnmMcb C BapuaHTaMHI
i: Integer; // nmapameTp LuKJa

// NpHCBOEHME 3HAYEHMS [EeJIOMY UMUCJIY

x.Number:=400;

WriteLn ('llpencraBjieHne B NaMATM LeJoTro umcia',x.Number) ;
{BEIBOZ BHauYeHMI NOCJIELOBATEJILHOCTHM 6aNTOB, BENEJIEHHBX IIOI LjeJloe
YyCcJgo }

for i:=1 to SizeOf (Integer) do WritelLn(x.Chars[i]);

{B pesyJsibTaTe BEIIOJHEHMS STOI'O QpparMeHTa HPpOoIpaMMbl Ha SKpaH OyOeT
BEIBEIEHO :

[IpencraeyieHue B naMaTu uLesoro umcia 400

144

1

0
0
}

// aszeix C++
// ompenmejsieHme Tuna — O6BEOMHEHUS
union Bytes {
// mose LJisi NpencTaBJIEHMS L[€JIOT'O YMCJa
int Number;
// mojse Ojisi npencTaBJIeHMS MaccuBa OadTOB, BEOEJIEHHEIX IO Lj€JIOe
/ / uncJiio
unsigned char Chars[sizeof (int)]; };
Bytes x; // mepemeHHas — oObeOMHEHME

// NpHCBOeHMEe 3HAYEHMS LEeJIOMY UMUCILY

x.Number=400;

printf ("llpencraeneune uncna $ #x \n",x.Number) ;

for (int i=0;i<sizeof (int);i++)

/* BEIBOI B3HAYEHMM MNOCJIEIOBATEJLHOCTM GaMTOB, BEOEJEHHEX IO L[€JIOe
YyCJIO, B HMECTHAALATEPUYHOM CUCTEME CYUMCJIICHUSI */

printf ("$#x\n", (unsigned)x.Chars[i]);

/* B pesyJsbTaTe BHIIOJHEHMS 5TOI'0 $pparMeHTa HPOI'PaMMEl HA SKpaH OyneT
BEIBEEHO :

NIpencrasierne umcyaa & x190

0x90

0x1

0

0

*/

MaccuBBI U CTPYKTYPBI OTHOCSTCS K cmamuyeckum CTPYKTYpaM TaHHBIX,
TaK KaK MX pa3Mephl IIOJHOCTBIO OMPEAEISIOTCS Ha 3Tare KOMITAISLIMY IIPO-
rpaMMbl. MHOXeCTBa B s13bIKe Pascal M CTpOKH TaKXKe SIBIISTIOTCS] CTATUYECKU -
MM CTPYKTypaMH, TaK KaK X pa3Mepsl OINpenessieTcss Ha 3Tare KOMITVIISIIAN
C YY4ETOM MaKCHMAaJbHO BO3MOXHOIO B HMX YMCJIA SJIEMEHTOB.
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IIpencrasneHue B mporpaMMme pa3MellaeMbIX B ONEPAaTUBHOM MaMSTH IH-
HaMUYECKUX CTPYKTYP HaHHBIX (TaKWX, KaK CITUCKU WU O4epean) OymeT pac-
CMOTpEHO B Tioapas. 2.4.

DaiiyTel IPEACTABISIOT CO00M AMHAMWYECKHE CTPYKTYPBI TaHHBIX, TTOCKOIb-
Ky UX pa3Mep MOXET U3MEHSIThCS MPHU BHIITOJIHEHUU MPOTpaMMBbl MyTEM J0-
OaBJIEHUS WV yOaJleHUsI OOBEKTOB.

st co3maHus COOCTBEHHBIX COCTABHBIX THUIIOB JTaHHBIX B COBPEMEHHBIX
sI3bIKaX MPOrpaMMUPOBAHUS MCMOJb3YETCsSI MEXaHU3M KJ1acCOB, KOTOPBII MO~
poOHO OyIeT pacCMOTpPEH B II. 2.

ITpu pa3paboTKe NpUKIAAHBIX MPOrPaMM B Cpelie OMepallMOHHON CUCTe-
mbl Windows (11 BeI3oBa (pyHKuuii n3 Habopa Windows API, oGpaimennu K
MOJISIM CUCTeMHBIX CTPYKTYP M B IPYTUX CIyYasx) MPOrpaMMMCTY Hapsiay cO
CTaHJIAPTHBIMU TUIAMU JAHHBIX, ONPEAEEHHBIX B UCIOIb3yEMOM SI3bIKE MPO-
rpaMMUPOBAHMS, TIPUXOINUTCS WHOTIA MCIOJAb30BaTh M CTaHAAPTHBIC THUITBI
naHHbIX Windows:

¢ BOOL (OyJeBCKUM TUI HAHHBX, IOJMHA KOTOPOI'O COBIAmAaEeT C IJIMHOU
1eJIOTO Tuna, a OJjisd NPenCcTaBJIeHMs KOHCTAHT — TUI, MCIOJb 3y
noneHTuomkaTopsl TRUE n FALSE) ;

e BYTE, INT, WORD, DWORD (pa3HOBMIHOCTM LieJIOT'O TuIa Oe3 3Haka) ;

¢ LPSTR, LPTSTR (yxas3aTeyM Ha IepeMeHHBle — CTPOKM CUMBOJIOB,
OKaH4YMBaKUMECT HYJIEM) ;

e LPCSTR, LPCTSTR (ykKaz3aTeJM Ha KOHCTaHTHE — CTPOKM CMMBOJIOB,
OKaH4YMBaKUMECT HYJIEM) ;

e \PARAM, LPARAM (pas3HOBMIHOCTM LIeJIOTO TuMa 0e3 3HakKa, MUCIOJIb3yeMble
IJIs NPeICTaBJIeHUs [IapaMeTpoB coobmenmit Windows, cMm. nompasn. 2.7);

¢ POINT, SIZE, RECT (CTpyKTypPH IJig NPenCcTaBJIEeHMS KOOPAMHAT TOUYekK,
pPasMepoB M KOOPIOMHAT yIJIOB NPSMOYTOJILHEIX OOJlacTel Ha SKpaHe) ;

e HANDLE, HICON, HMENU, HDC m T.n. (OeCKPMIITOPH pPa3JIMUHBIX
obbekTOB Windows, cMm. nompasn. 2.6) .

1.4. Vopapisiomme CTPYKTYpbl, HCHOJb3yeMble
npH npoekTHpoBaHmH nporpaMM. CrmocoObl 3amucH aJrOPHTMOB

[Tono6HO CcTpyKTypaM JaHHBIX YIPABISIOIIUE CTPYKTYPbI, UCITOTb3yeMble
MPU MPOEKTUPOBAHUM AJITOPUTMA PEIICHUS 3aJa4M, TAaKXKe MOTYT OBITh pa3-
JieJIeHbl Ha MPOCThIe U COCTaBHbIE (CTPYKTYPHBIE).

K npocmuim ynpasastouwjum cmpykmypam (onepauusiM, UCIOJb3yEMbIM IS
VIIpaBIeHUs BHIYMCICHUSIMUA BHYTPU BBIPaXKEHUI, W OomepaTopam, Ompeesisi-
IOIMM TIOPSITOK BBIMIOJHEHUSI JEACTBUI BO BCeil TporpamMme) OTHOCSITCS Te,
KOTOpBIE HE COAepKaT BHYTPU ceOsT APYTUX OTIePaTOPOB MM CCHIJIOK Ha HUX.
B coBpeMeHHBIX SI3bIKax MPOrpaMMUPOBAHMSI K MPOCTBIM OTHOCSITCS OTNepaTo-
pHI TIPUCBAaBaHUSI U BbI30Ba MOANIporpaMMbl. OHU MCTIONB3YIOTCS JIT U3Me-
HEHUSI WJIM OTOOpaXKeHUSI COCTOSTHUSI OTIePaTUBHOM MaMsITH BO BPEeMSI BBITION-
HEHUSI TPOrpaMMBbl U CJTy>KaT COCTaBHBIMU YaCTSMU AJIsI TOCTPOEHUST COCTaB-
HBIX YIIPABIISIIOLINAX CTPYKTYD.

CocmagHnbie ynpaeagiowue cmpykmypsl (onepamopul) NPEACTABISIIOT cOOOM
CpencTBa OOBEMMHEHMS MPOCTBIX M COCTABHBIX YMPABISIONINX CTPYKTYD ISt
MOJyYeHUsI HOBBIX OMEPaTOPOB MPOTrpaMMbl, KOTOPbIE, B CBOIO OY€peib, MO-
I'YT BKJIIOYATbCSI B COCTAB 00Jiee CIOXKHBIX OMEpaToOpOB.
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CoBpeMeHHbIe SI3bIKU TPOrpaMMHUPOBaHUST BKIIOYAIOT B ce0sl clieaytole
COCTaBHBIE YIPaBJISIOMINE CTPYKTYPHI:

e nocaedogamenvHocms (MHOTIA BBICTYIAIOIIAsl B BUIE onepamopa 0A0Ka
begin — end wunu {}), KoTopass UCIOIb3yeTCs IJISI ONpPEASICHUS TTOCIeI0Ba-
TEJbHOTO BBIMIOJHEHHUS ONEePaTOPOB MPOrPaMMBbl;

e ycaoenwtil evibop (if — then unm if — then — else), KOTOpHI UCITOJIB3YyeT-
CA IS OpTaHU3allMY Pa3BETBICHUS B ITPOTpaMMe ¢ BO3MOXHOCTBIO IBYX allb-
TEpHaTUB);

o nepexaruenue (case — of wim switch), Koropoe ucrnosnb3yercs 1jisl opra-
HU3allMU pa3BeTBJIEHUSI B TPOrpaMMe C BO3MOXHOCTbIO HECKOJIbKUX aJlbTep-
HaTUB;

o yuka ¢ npedycaoguem (while — do), KOTOpbIN UCTIONB3YETCS 711 OpTaHU-
3alUM B MpOrpaMMe MOBTOPSIIOLIMUXCSl BBIYMCIEHUM, a TpoBepKa HeoOXOau-
MOCTHU TTOBTOPEHUsI BHIYUCICHUM BBITIOJTHSIETCS IO Tejla IIUKIIA);

e yuka ¢ nocmycaosuem (repeat — until wim do — while), KkoTopslii uc-
TOJIb3YETCS JISI OPraHU3allUK B TTPOTpaMMe ITOBTOPSIIOIINXCS BBIYUCIEHHUH, a
MpoBepKa HEOOXOMUMOCTH MOBTOPEHUST BEIUMCIEHHUI BBITIOJIHSIETCS MOCTe Tesa
LIUKIIa;

o napamempuueckuil yuka (for), KOTOPHIN UCTIONB3YETCS I OpTaHU3ALNU
B ITporpaMMe MOBTOPSIIOIIMXCS] BBIYMCIEHU, 3aBUCSILIMX OT HEKOTOPOTO Ma-
paMeTpa, a YMCJIO TOBTOPEHUI, KaK TMPaBWIO, M3BECTHO Iepe] HavyalioM
BBITIOJIHEHUSI orepaTopa LUKJIA.

XOTsI B COBPEMEHHBIX SI3bIKAaX MPOrpaMMUPOBAHUS U OTIPEICIICH onepamop
6e3ycn06H020 nepexoda B TIPOU3BOIBHYIO TOUYKY MPOTpaMMBI (g0 to), ero mc-
MOJIb30BAHNE HACTOSITEJIbHO HE PEKOMEHAYETCs, TaK KaK MOXET (0COOEHHO
JUTSI OpTaHU3AIMY TIepexoa BBEPX IO TEKCTY IIPOrPpaMMBbl) CYIIECTBEHHO YXY/I-
LIUTb SICHOCTb MPOrpaMMbl U HETaTMBHO CKa3aTbCsl HA €€ HaJexXHocTU. [Ipu
HEOOXONMMOCTH M3MEHUTh B MPOTrpaMMe ONpeleeHHYIO B Heil mocliieoBa-
TEJbHOCTb BBITIOJIHEHUSI ONEPATOPOB CJIEAYET MCIIOJb30BaTh ClELMAIbHbIE
(opMbl oneparopa 6e3ycIOBHOrO Mepexona:

e TIPEXACBPEMEHHOTO 3aBEPIICHUS IIUKJIa WJIM MHOTO COCTaBHOTO olepa-
TOpa MpHY BHITIOJHEHUN HeKOToporo yciaoBus (break);

e IIPEXIEBPEMEHHOTO BBIXO/A M3 MOANPOTrpaMMBI (eXit Wiu return);

e TOCPOYHOT'O 3aBepIleHUs Tejla LIUMKJIA U Mepexona K cleayloleit utepa-
muu (continue).

TTpu mpoeKTUPOBaHUN ANTOPUTMA PELICHUS 3aladyd MOTYT MPUMEHSIThCS
Kak rpaguyeckue, Tak U TeKCTOBbIE s13bIKU. [IpruMepoM rpacduyeckoro si3bika
3aITUCH AJITOPUTMOB SABJISIETCST A3blK 040K -cxem. [IpuMep UCTIONBb30BaHUS SI3bI-
Ka OJ0K-cxeM ISl 3amucu ajiroputMa EBKiuaa mjisi HaxoxXIeHUs1 Haubosb-
1Iero oo1Iero AeauTes ged MOMOXUTETbHBIX LIEbIX YHCcesI a M b IpUBeAcH Ha
puc. 1.1.

['MaBHBIM TOCTOMHCTBOM $I3bIKa OJIOK-CXeM aJTOPUTMOB, KakK M BCeX Ipa-
(bryeckux crocoboB MX 3aMUCH, SBISETCS HamISAHOCTh. K HemocTaTkaM ke
MOXHO OTHECTH CJIeJYIOlle OCOOEHHOCTH TaKUX SI3bIKOB:

e HEBO3MOXHOCTDb (MJIM HEYZOOCTBO) BKJIIOUCHMSI B OJIOK-CXEMY OIIHMCA-
HUN 00BEKTOB (TUIIOB NAaHHBIX, MEPEMEHHbIX), KOTOpPbIE MCITOJb3YIOTCS B
aJTOPUTME;

e IOTEHITMATbHAsE BO3MOXHOCTh CO3IaHUsI CJIOXHBIX W 3aITyTaAHHBIX OJIOK-
CX€M, He JAIOLIMX SICHOTO NPENCTaBIeHUsI 00 alrOpUTME;
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Xo=b; xj=2a

l ged =x

Ha @ Her

Xp=Xg mod X;; Xg=X; X|=Xp

Puc. 1.1. biok-cxema ajroputma JIjisi HAXOXIACHUST HAMOOJIbILIETrO ASTUTEIS

e CJIOXKHOCTH pa30neHusI O0JIbIION 0J10K-CXeMBl Ha OTAeIbHbIC (DparMeHTHI
0e3 MmoTepu HarJsAHOCTH;

e OoJipmIas (II0 CPaBHEHUIO C IPYTMMM CIIOCOOAMM 3aIlCU aJITOPUTMOB)
TPYyAOEMKOCTb TTepexoJa OT OJIOK-CXEMBI aJITOPUTMA K UCXOJHOMY KOIy TIPO-
TPaMMBI.

JIpyruM pacrpoCTpaHEeHHBIM CITOCOOOM 3aITMCH aJITOPUTMOB SIBIISICTCS TaK
Ha3bIBaeMblil nce600k00d, OObEIUHSIONINI B cebe MOHSITHOCTh TEKCTOB Ha ec-
TECTBEHHOM $I3bIKE Y OMHO3HAYHOCTh S3bIKOB IIporpaMMupoBaHus. Jaiee mpu-
BeJleH MPUMepP MCIOJb30BAHUSI OHOTO U3 BApUAHTOB IMCEBAOKOIA IJIsI OMU-
caHus anroputMa EBKiIMIa HaxoXIeHWsT HauboJblero ooiero aeautens ged
JIBYX LIeJIbIX MTOJIOKUTENbHBIX YUCES a U b.

Had
uesa a, b, gcd;
uen x0, x1, x2;
BBOIJ a, b;
x0=Db;
xl=a;
noka x1#0 uukn
x2=x0 mod x1;
x0=x1;
x1=x2;
KLUYKJII
gcd=x0;
BEIBOL gcd;
KOH
K JOCTOMHCTBAM IICEBAOKOIA CICOAYET OTHECTU:
¢ BOBMOXKHOCTb BKIIIOUEHUS B 3alIMCh aJITOPpUTMaA 00DBIABIECHU HCIIOJIb3YyC-
MBIX B HEM II€PEMEHHBIX,
e JICHOCTB 3aIITMCAHHOTO Ha HEM aJIrOpUTMa,

e IPOCTOTY TTepexoaa K MCXOMHOMY KOy TIPOTpaMMBI;
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