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NPEAUCJ/IOBHE PEJAKTOPA NEPEBOJA

B HacTosiee Bpems oxoJsio 70% o6uiHx 3aTpaT Ha CO3laHHE NPOrpaMM-
HOro oGecrieyeHHs GOJIbIIMX CHCTEM NPHXOLMTCA HA 3Tan .CONPOBOXKIEHHA,
Ha KOTOPOM OCYLIECTBJISIIOTCS KOPPEKTHPOBKA H MOAHMGHKALIMS NPOTrpaMM.
Uro6bl 3HAYMTENBHO YMeHbLIMTb oOiNHe 3aTpaThl Ha pa3paGoTKy mpo-
rpaMMHoro o6ecrneuenusi, HeOGXOAHMO CHM3HTb 3aTPaThl Ha peasin3alHIo
3Tana CONpPOBOXIEHHS, T. €., BO-NePBbIX, YMEHBIUHTb BEPOSITHOCTb MO-
SIBJIEHHA DPa3JUUHBIX OINHOOK BO BpeMsl JKCIJyaTalUMM MpOrpamm H,
BO-BTOPHIX, MOHH3UTH TPYAOEMKOCTb MOAMPHKAUHH nocaeAHHX. Peiuenue
yKa3aHHbBIX npoGJieM KpoeTcst B CO3AaHHH TaKOH MeTon0JIOTHH pa3paboTkH
nporpaMMHOro oGecnedeHusi, KOTopas no3BoJisija Obl MOJy4YaTb BHICOKO-
HajemHbie, JerKOMOAHPHIHPYEMbIE TPOTpaMmibi.

WHTeHCcHBHBIE paGoThl B JaHHOM HanpaBJieHHH TNPOBOAATCS KaK B
Haueil cTpaHe, Tak U 3a pyGexoM. YKe HMeeTcsl Le/blfi Pl HOBBIX MOA-
X0I0B K pa3paboTke mporpammHoro ofecneuenus. Cpegun HHX ocoGoe
MECTO 3aHHMaeT CTPYKTYPHOE IporpaMMHpOBaHHe, HCNOJAb30BaHME MpPHH-
IIMIOB KOTOPOrO MO3BOJIAET C MeHbLIMMH 3aTpaTaMH Co3iaBaTb GoJjee
a¢deKTHBHbIE MPOrpaMMHbIE KOMIJIEKCHI.

Ha pycckom si3bike BbINYLIEH Psi KHHI MO NaHHOH TeMaTHKe, ONHAKO
OCHOBHOH aKUEHT B HHX [eJlaeTcsl, KaK NpaBHJO, Ha KaueCTBEHHHE ac-
nektol npoGieMui. [IpeanaraemMasi KHHra OTJIM4aeTcsi OT paHee onmyOJH-
KOBaHHEIX B MEPBYIO ouepelb TeM, YTO I'JIaBHOe BHUMaHWe B Heil ylenf-
eTcsl He M3JI0XMeHMI0 OOUMX HieH ‘M NPHHLUMMOB CTPYKTYPHOTO Mporpam-
MHDOBaHHAl, a HOCTPOEHHIO (OPMaJILHOTO amnnapaTa, MO3BOJSIOLLErO
CO3/laBaTh MPOTPaMMbl, MPaBHUJIBHOCTh KOTOPbIX MOMeT OHITb J0OKa3aHa
ele X0 X BKJWOUYeHHN B OMG/MOTeKy nporpaMM cHcreMbl. Moaugukauuio
STHX MPOrpaMM MOTYT JIErKO OCYLECTBUTb JiaXe JINUA, He y4acTBOBABILHE
B MX co3faHHn. C 3TOA ULeJbi0 BBOAMTCS MPOMENYTOYHHIA 3Tan paspa-
60TKH nporpaMmHoro. ofecneyeHyss — 3Tan NpPOEKTHPOBaHMUs, peanusy-
eMBbiii Ha ypPOBHe CMelMalbHOro A3blKa NpoeKTHpoBaHus nporpamm PDL.
O10T A3bIK NO3BOJIET HArASAHO OMMCBHIBATH CTPYKTYPY NpOrpammbl H
BHINOJIHATD (popMasibHOe JOKA3aTeNbCTBO €€ MPABMJBLHOCTH. B KHHre
noapo6HO paccMaTpUBaeTcsl NMPOLECC NPOEKTHPOBAHHUA NPOrpamMM, ocoGoe
BHUMaHHe yiensieTcsi UX BepHU(HUKALUHU.

[lepeson rn. 1—3 BuinosHeH Kaua. Texd. Hayk B. [1. )KunakosbiM,
ra. 4,5 — raua. Texd. Hayk P. M. MuussoBeiM, rs1. 6 — KaHA. TexH.
Hayk J1. B. Illa6asouM, ra. 7 — KauA. TexH. Hayk B. A. BaawGep-
HAHHBIM.

C. 1. Hawkees



NPEJAHCJIOBHE
PEJAKLUHOHHON KOJIJIETUH CEPHH KHHUT
Mo CHCTEMHOMY MMPOrPAMMHPOBAHHIO

PasBuTHe CHCTEMHOTO NPOrPaMMHPOBAHHUS ONpENeNAJoch TJaRHBIM
ofpasoM YCHJUSIMH MHOTHX [POrpaMMHCTOB M DYKOBOLHTes€H rpynn
NporpaMMHCTOB, Ybsl TBOpUecKasl SHeprus Ohla HampaBJeHa Ha NpaKTH-
YeCKYI0 pa3pabOTKy CHCTEMHBIX MpOrpaMM, HEOOXOAMMBIX MJIfi GLICTPO
pasBuBalOLLeiiCsT BHIYHCANTEJNbHON TexHWKH. Ha npakTHke mporpavmu-
poBaHHe GbLI0 HCKYCCTBOM, H KaKIblil NPOrpaMMHCT HCKaJl COOGCTBEeHHbIE
peluenusi npobJeM, JHIUb H3pelKa Nojayyas He3HAYHTEJbHYIO NMOMOLIb 3a
npejesiaMH OKPYXKEHHsl CBOMX HeNMOCPeACTBEHHHX KoJJer. B 19C8 r.
nokoiuelii Amwep OnJep, paGotaBiuuit B 70 BpeMs B ¢dupme IBM, npuwen
K BBIBOAY, YTO HEOGXOAMMO coOpaTh BOEAMHO 3HAHHMS MO MPOTrpPaMMHpO-
BaHHIO B ¢opMe, HOCTYNHOH BCceM CHCTeMHBIM mporpammucraM. [Ipoana-
JIU3HPOBAB COCTOSIHHE JleN1 B 06JIaCTH MPOrpaMMHPOBaHHs, OH OOHApY KU,
4TO CYIIEeCTBYeT MHOIO BecbMa IOJIE3HOrO MarepHasa, KOTOpPHIHi MOXKer
onpaejaTh KpymHBIA H3faTesbcKuil npoekT. o ero pekomennanuu ¢upma
IBM pewmna ¢uHaHCHPOBATh AOJTOCPOYHLIH MPOEKT H3JAHHS CEPHH KHHT
N0 CHCTEMHOMY NpPOrpaMMHpPOBAHMIO ¢ Le/blo c6opa, CHCTEMaTH3aUHH H
ny6JaMKandy MaTepHasoB 1O TeM NPHHUMNAM H MeTOAaM, KOTOpble He
noTepsiay Gbl CBOEro 3HAUEHHS 115 BHIYHCJHTENbHOH TeXHHKH B TeueHHe
JOCTAaTOYHO NPOROJIKHTENbHOTO BPEMEHH.

dra cepHsl COCTOUT M3 KHHT, MMeIOMX y4eOHbIi M CnpPaBOYHbLIA Xa-
paktep. Ily6nukauuss Kuur eme npofo/mxkaercs. CoflepXKanie Kaxaoi
KHMCH OTpaXkaeT NpeACTaBJieHHsi aBTOpa O COOTBETCTBYIOUIHX pasjesax
NporpaMMHpOBaHHsl M He 00513aTeJIbHO COBIAJaeT CO B3rJsAfaMH ¢upPMEBL
IBM. Kuurn cepuu nocTpoeHn B ¢opMe MNOCOOHH MO KYPCY JeKuHH,
OIHaKO AOCTATOYHO MOAPOGHOE H3JOXKeHHe MaTepHalia MO3BOJSET HCMOJb-
30BaTh HX W B KayecTBe CNpaBOuYHWKOB. OHHM moapasiensiorcss Ha TPH
KaTeropuu: KHHIH 110 OCHOBaM NpOrpaMMHPOBAHHSA, cOlepXkallue o6mup-
HbIi MaTepua/J BBOAHOrO XapaKTepa, KHHIM NO nporpaMMHoMy obec-
neyeHHIo, MOCBSILEHHBE H3JI0XEHHIO CnelHalu3vpOBaHHOr0 MaTepHala;
KHHTH [0 TEOPHH BBLIUMCJMTENBHOH TEXHHKH, B KOTOPHIX OCBEILaIOTCS
BeCbMa ClielManbHble TeopeTHyeckHe Bompockl. Takum o6pasoM, Moryr
ObITb YJOBJNETBOPEHH HHTEPECHl HOBHYKOB, ONBITHHIX NPOrPaMMHCTOB H
yYeHbIX.

Pedaxyuonnas Koarezus
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NPEAUCIIOBHE

MartemaTHYeCcKHA XapaxTep
nporpaMmHoro obecneyenus

Llesb, KOTOPYIO NOCTaBHJH Nepel Co00f aBTOPH JAAHHOH KHHIH,—
NoKasaTb IPOrpaMMHCTaM, Kak, HCHOJb3ysl CHCTEMAaTHYeCKHE MeTOAb!
aHa/iM3a H CHHTe3a NpOrpamMM, cleaTh CBOIO pa6ory BoJjlee NMPOH3BORH-
TeJIbHOM, O3HAKOMHTb HX € NpHEMaMH NPOEKTHPOBAHHS HAJlEXXHOrO H
sdpexTHBHOrO mnporpaMmHoro o6GecneyeHrsi. OpHOM H3 [EHTPAJbHBIX
npo6neM sBJAfeTcs npobjaeMa MaTeMaTHYeCKOro JoKasaTeJbCTBa Ipa-
BHJIBHOCTH nporpamM. Peienne sTo#f npoGseMbl MPHBOAHT K ABYM BaX-
HBIM pe3yJibTaTaM: 1) mo3BoJIsieT KOHTPOJIHPOBAaTb TBOPYECKYIO JEATENbe
HOCTb — HEOTHEMJIEMHIH KOMIOHEHT npolecca MPOEKTHPOBadMA Ipo-
rpaMmMHOro obecrneueHHss H 2) fesaeT BO3MOXHBIM NpPHMEHeHHe MareMa-
THYECKOr0 amnmapaTta J0Ka3aTeJbCTBA NPAaBHJBHOCTH K YyXKe CO3JdHHbIM
nporpamMMaM, Kak paGoTalolllHM, Tak H HyXJaloumcs B oraanke. Tak
KaK OT/Iaflka — STO CJIOXHBIH M JOpPOrocTOsIIU# npoliecc, ee ynpoileHde
BefleT K TNOBBIILEHHIO H HalleXXHOCTH, H TPOH3BOAMTENbHOCTH. BBenenue
JIONIOJIHHTEJIBHOTO KOHTPOJIS Mpollecca NMPOEKTHPOBaHHS MNpOrpamm Io-
3BOJISIET YAeJsiThb GoJiblle BHHMaHHsI BonpocaM 3hGdeKTHBHOCTH Nporpam-
MHOro obecrieyeHHsl H cO3faeT GJaronpUsiTHblE BO3MOXHOCTH AJs paspa-
GOTKH MpOrpaMMHBIX NPOEKTOB, YYHTHIBAIOIIHX YCJIOBHS peasiH3alHH.

[TporpammHoe oGecrneyeHHe NOSIBMJIOCH MO3Xe, YeM anmnapaTHasi 4acTb.
[Toka annapartypa Gblia HecJOXHOH, NMporpaMMHoe oGecrneyeHHe co3ja-
BaJIOCh C MOMOILBIO HedOPMANbHBIX MPHEMOB KaK BCIOMOrartesibHOE Cpefl-
CTBO HCIIOJIb30BaHHsl anmapatHoH uacTH cHcteMbl. [lo Mepe yBenvyeHHs
pasMepoB H CJIOXHOCTH amnnaparypbl Bo3pacTajH M BO3MOXHOCTH npo-
‘TpaMMHOro oGecrieueHHsl. BBlIH co3/laHbl TakHe nporpamMHble CpeACTBa,
Kak acceMbJepbl, KOMIHJSTOPHI, ONEPalHOHHbIE CHUCTEMBI H CHCTEMBI
ynpaBJieHHs] NaHHbIMH. XOTSl B OCHOBE psja AMCUMIVIHH, CMEXHBIX C
BBIYHCJIMTENIbHOH TEXHHKOH, HanpuMep MaTeMaTHYeCKOH JIOPHKH, JIHHT-
BHCTHKH, TEOPHH aBTOMAToOB M Jp., JIEKHT MareMaTHKa, y GOJIbIIHHCTBA
CMeLHaJHCTOB MNOAX0[ K pa3paGoTKe NpPOrpamMMHOro obecriedeHHst ObLI
CKopee MNparMaTHuecKHH, HexenH MareMaTHueckuit. Takum o6pasoM,
XOTSl Ha MepBBIA B3MVIAL 3TO MOXKET M0Ka3aTbCsl YAWBHTENbHBIM, MaTeMa-
THYeCKHH TNOAXON K CO3JaHHIO NPOrpaMMHOro obecrieyeHusi siBJseTCS
HOBHIM H TOJIbKO HauHHaeT MNOJyYaThb pacnpocTpaHeHHe KaK B Npenoja-
BaTeNIbCKOH NeATeNIbHOCTH NMPH OOyuYeHHH CHELHaJMCTOB, TaK W B NpaK-
THKe nporpamMmHpoBanus. Takoi nepeoueHke cnoco6CTBOBaMH POCT CJIOXK-
HOCTH MPOTPaMMHOTO ofeclieyeHHSs H HECHOCOGHOCTH- Pa3paboTUHKOB -H
pyKoBoAMTENel NPOEKTOB CHPAaBHTLCS C COBpEMEHHBIMH mnpoGJieMamy,
CBSI3aHHHIMH C pa3BHTHEM MPOTPaMMHLIX CPEACTB.



] I péducrosue

Koneuno, paccmorpenne mporpammpore ofeeneueHHs Kak cneuudm-
"ecKoil 06JIaCTH MaTeMaTHKM BLUIBHFE€T COBEPILCHHO HOBLI¢ TPeGOBaHNs
K YPOBHIO JIOTHYECKO# CTPOrocTH npoexTHpoBaHuA. His paspaboTu
OTAeNbibIX CHCTEM MPOrPAMMHOIO ©0ecHeYeHHsi MOFYT NpPHBJEKATHCS
COTHH W JlaXke TBHICSIYH CHELHAaNHCTOB B TeueHHe HecKosbkux Jner. [lpu
CO3[laHWH KaXKROTO MPOEKTa BLIABMIAlOTCA CBOH TPeGOBaHWA K AOKYMeEH-
THPOBAHHIO, OPTraHH3alHH B3aHMOCBA3H MEXAY JIOALMH M YRPaBJEHHIO
XoIoM pa3paboTKH. ITH TpeGoBaHHsA H3JjaraioTcs OOLMMHO Ha fA3bKe,
npuHsaToM cpeau nporpamMMucToB. TlocsieiHne 3auacTyio ynensioT NOBb-
IleHHOe BHHMaHHe JeTasifM, YTO NMPHBOAMT K 3aTyMaHHWBaHHW MareMarH-
geckoil cyTH. Henonumanue xe MaTeMaTHYECKOro acrnexTa nporpammH-
pOBaHHA B CBOIO OYepellb MPHBOAMT K (POPMHPOBAHHIO CJHILKOM CJOXKHOH
TOYKH 3PEHHs Ha nporpaMMHoe oGecneueHHe, OCHOBAHHO! Ha aHaJOTHAX
H cayualHeIX mnpenctaBienusix. Pa6oret . [Heiiketpot . K. Xoopa
CBIFpa/ii 3HAYHTENIbHYIO POJib B NEPeOCMBICAHBAHHH H NepeolleHKe Npo-
rpamMMHoro obecreueHdsi H pacCMOTPeHHH ero kak ©6JlacTH MaTeMaTHKH.
Mbl cuMTaeM HeOGXOAMMBIM NPHBECTH 31eCb apryMmedThi, BbIABHHYTHIE
HeiikcTpoii 2':

«Kak To/nbKO nporpaMMmMupoBaHHMe BHIIO 3a Mpefesbl RONYCTHMOH
CJIOXXHOCTH, MPOH30LIeJ NOBOPOT K AMCIUINJIHHE, IVIaBHOH Lesbio KOTOpoH
B TeueHHe BeKOB Obli0 npHMeHeHHe 3(EeKTUBHOTO CTPYKTYpHPOBaHMSA
C leJbio NpeojioJieHHs1 Ka3aBluelicsd He Mojjalolleiics ynpaB/eHHIO CJO0XK-
HOCTH. DTa AMCUHNJHHA, BCeM HaM Gosee WJIH MeHee 3HaKOMasi, Ha3blBa-
eTcsd MaTeMaTHKOH. EcJH Mbl corJlacHMCsi ¢ MPaBMJbHOCTBIO CYXIEHUSA
© TOM, YTO MaTeMaTHYeCKHe MeTOAb fBJANTCA HaHOesee 3PeKTHBHLIM
CPeACTBOM MpeojosieHHs CJIOXKHOCTH, Y Hac He OCTaeTcs Rpyroro BbiGopa,
KaK TOJbKO nepecTpOHTb 00/1acTh MPOrpaMMHPOBAHMS TakHM 06pa3oM,
9TO0B CTal0 BO3MOXM(HBIM NPUMEHATb 3TH MeTolbl, HGO HHBIX CPEACTB He
CYILeCTBYeT».

«YMCTBEHHOE NOAHSATHE THXKECTeH»

[IaTbaecaT neT Ha3aj] 4YeMnHoOHaMH Mo NJaBaHHIO MOFJM CTaTh Te,
KTO NOCBALLAT 3TOMY 3aHATHIO MHorue yacel. Ho koraa pesynbTathl nJos-
NOB MnepecTanM pacTH, OCHOBHOe BHAMaHHe Gblio oOpauleHo Ha 6er H
NOAHsATHE TsXKecTel, YTOObl MOBLICHTb BLIHOC/JHBOCTb CHOPTCMEHOB H
YKpPENnuTb MX MYCKYJaTypy. '

Heuto cxoxee mbl Hab/iofaem u B nporpammupoBanuu. [lpeninect-
ByIOlllee MOKOJIEHHE CleuHa ucToB o6yyaloch NpOrpaMMHPOBaHHIO He-

b Cwm., nanpumep, Dahl O.-J., Dijkstra E. W., Hoare C. A. R. Structured Program-
ming, London, New York, Academic Press, 1972 [FImeercs nepeson: Han V., Hdeiikcrpa 3.,
Xoop K. Crpykryphnoe nporpamMmupoBanue.— M.: Mup, 1975] u -

Hoare C. A. R. An Axiomatic Basis for Computer Programming, Communications of
the ACM, 12, Ne 10, 576—583 (1969).

2 Dijkstra E. M. On a Methodolegy of Design, MC-25 Informatica Symposium,

MC Tract 37, Mathematisch Centrum, Amsterdam, Holland, 1971, pp. 4.1—4.10.
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NOCPENCTBEHHO mporpammipoBaHHeM. MHoraa 3T1o mpHBOIHJO He K MpH-
OOpeTeHHI0 HeCATHJIETHErO OnBITa, a K HECATHKPATHOMY IOBTOPEHHIO
rofoBoro oneita. I'lo 3Toii npuunHe Ham xoTesnoch Gbl 06paTHTL BHHMaHHE
Ha 3HAueHWe «YMCTBEHHOrO MONHATHUS TsXHecTei» NJsf NOBBILeHHs 3(-
$EKTHBHOCTH NPOTrpaMMHPOBAHHsA: 3TO MO3BOJMT CO3[aThb CPEACTBA TOY-
HOTO JIOTHYECKOTO BbipaxkenMs. [lnf ajeKBaTHOro JIOTHUEECHOro Bbipa-
JHeHUs Tpefyercs NMCHMMNJHHA, HeOLEHHMas B NporpaMMHpoBaHHH, 0e3
KOTOPO#, OLHAKO, MOXHO OGOHTHCh MpM pelleHHM NMpocThiX 3ajgau. Ho
pe3yJ/IbTaToM HrHOPHPOBAHMA NMPOCTHIX YPOKOB SIBJISAACTCA HECNOCOGHOCTb
peiiath GoJiee cNOXHble 33jayd B 00JacTH NPOrpaMMHPOBaHMS.

Mu Bce HM3yuanM Kypc 3/eMeHTapHOH MaTeMaTHKH M 3HaeM, 4TO He-
ROCTAaTOYHO MOJYYHTb NPaBHJbHBIA OTBeT, Halo ellleé YMeTb IOKas3arTb
XOA pemreHHs 3ajaud. OGbsAcHEHHe 3JleCh BIOJHE NMOHATHO: 63 3Toro Mul
MOJHeM yTrajlaTh OTBeTH Ha NPOCTHIE 33J]aYH, HO HEe CMOXEM PellaTb CJIOXK-
nute. Y TosibKO oOB/lajienMe Crmoco6OM pelleHHs NPOCTHIX 3afad MO3BOJHT
pematb Gosee TPyAHble 3ajaun. CTPYKTypHOe nporpamMmHpoBaHHe obec-
NIeYHBaeT Hae CHCTEMAaTHYECKHMM METOIOM CO3JaHHsl NPaBHJABHLIX TMpO-
rpaMM, HO JJ1s ero peaju3audd TpefyeTcsl paLMOHa/JbHOE MhILLIEHHE,
a He XMTPOYMHbIE LOIdAKH. '

MoXHO HMeTb THXYIO KOMHATy, 06JafiaTb MPOHHLATENbHBIM H H300-
peraTesibHbIM YMOM, H 3TOro, BO3MOXXHO, ROCTaTOYHO AJS Pa3paboTKH
CTpaTerd MporpaMMHpPOBaHMA, HO He MAJaA COOCTBEHHO INPOrpaMMHUpo-
BaHHA.

O Kumure

Kuura cocrour u3 cemu raas. B ri. 1—3 ocBelieHsl rJiaBHEIE HpO-
6JieMbl B 06J1aCTH AporpaMMHOro o6GecredeHHsl, a TaKKe BBOASATCS OCHOB-
Hble TOHATHA H 0GO3HaueHHsN, MCNOJb3yeMble KaK CPeliCTBO B3aWMoOjeH-
CTBUSA JIHLAMH, yuacTBYIOWIMMM B Mpolecce CO3aHHsi nporpamm. B ra. 4
OnpeleNsloTcsl OCHOBHBIE MaTeMaTHYyeCKHe CBOWCTBAa MpOrpaMM, KOTOpHIE
B JajibHeilieM 6GoJsiee noApo6HO paccMaTpPHBAIOTCA MPUMEHHTENbHO K
npoieccaM YTeHHs, BepM(HKAUMM M HaNHCaHHf nporpaMM (COOTBETCT-
BeHHO I'J1. 5, 6 u 7).

B ra. 1 BRoaMTCA MOHATHE MPOrpPaMMBl KaK MaTeMaTHYecKoro o6b-
€KTa, MPaBHJIbHOCTb KOTOPOrO MNOAJIEXHT NOKa3aTeNbCTBY C MCMOJNbL3O-
BaHMeM NpaBHJI JIOTUKH M paccykzaenuii. [Iposopurcs mbicab o ToM, ufo,
NpHMeHAN NPUHUMIBI H MaTeMaTHYeCKHe MeTOAbl CTPYKTYPHOTrO NMporpam-
MHPOBAHHS, MOXHO MUCATb NpOrpamMMbl NocJiefioBaTeJbHO H 6e3 OHOOK.
B KoHue raaBbl oTMeyeHa HeOOXOAMMOCTb MPOEKTHPOBAHHA NpOrpamMm
Ha onpeleNeHHOM YpOBHE CTPOrOCTH, C COGJIIOAEHHEM KOHLeNTYaJsbHOMH
nenocTHOCTH. B ria. 2 06061maloTcsi NPHHLUKMBL JOTHYECKOrO BbipaMeHHs,
OTHOCSIII{HECS] KaK K eCTeCTBEHHOMY f3bIKY, TaK H K CJyyasiM HCNOJb30-
BapHd MaTeMaTHyecKoil JIOTHKM, TeQpMH MHOMKECTB, TEOPHH (YHKuMH,
CylllecTBeHHOe 3HaueHHe IJIs HajJlexallero oOLIeHHs CNelHaJuCTOB NpH
pa3pa6oTKe nporpaMMHOro obecrneyeHHs] HMeeT TOYHOCTb JIOTHYECKOro



10 IIpeducaceue

BhlpaxceHHsi. B ria. 3 BBoaMTCA #3bIK npoekTHpoBaHHs nporpamm PDL
KaK CPEeCTBO BHIpaXKeHHs NPOTPaMMHBIX NPOEKTOB. DTOT #A3bIK COCTOHT
H3 CpPeACTB BHELIHEro CHHTaKCHCa, HMEIOUIMX Ba)KHOe 3HayeHue AJs
ONHCAHHs CTPYKTYP yNpaBJIeHHs H CTPYKTYP AaHHLIX, a TaKxKe U3 CPeACTB
BHYTPEHHEr0 CHHTaKCHCa, MCNOJb3yeMHX IJsi onepauHii H TecrToB.

FnaBa 4 3HaKOMHT C HarasgHOH (OPMOM NpeACTaBJeHHS Nporpam-
MHBIX NpoeKToB Ha A3bike PDL, koTopbie npHHUMalOT NpH 3TOM BHA BHpa-
XKeHH# anre6pH yHkuHMH. Takoil noaxon no3BoJjiseT BBeCTH MaTeMaTH-
YECKyI0 CTPOTOCTb H TOYHOCTb B Pa3paGoTKy H NPOEKTHPOBaHME CHCTEM
NPOrpaMMHOro ofecreyeHHsi NPOM3BOJBHOM CTenmeHH cJoXKHOCTH. IIpH
PaccMOTPeHHH TeopeMbl O CTPYKTYPHPOBaHHH RoKa3aHa OrPaHHYEHHOCTb
MHOXeCTBa YNpaBJsIOIHX CTPYKTYp ssnika PDL, Ha ocHoBe kotoporo
MOXHO NPEACTaBHTb JIOTHKY JIOGOH mporpaMMhl. 3jech Xe faeTcs Onpe-
JieJieHHe TOHSATHS CTPYKTYPHpPOBaHHOH mporpammul. KMa3noxena merono-
Jlorusi npeo6pa3oBaHUsl JIOGOH NPOH3BOJNILHOM NMpPOrpaMMbl B CTPYKTYpH-
pOBaHHYIO, BHITEKawooLlasi H3 JOKAa3aTelbCTBa TeOPeMbl O CTPYKTYPHPO-
BaHHH.

SIcHOCTb H uyeTKOCTb JI0GOH 3anmucH, GyAb TO Nporpamma HJH Kakoi-
JH60 TeKCT, BO MHOIOM 3aBHCHT OT YMEHHSl aBTOpPa KPHUTHUECKH aHaJIH3H-
poBaTb paGoThl CBOHX KoJuler. IIpexne ueM 03HAKOMHTb YHTATeNs C NPHH-
[HMIIaMH HanmHCaHMs NporpaMM, Mbl H3JlaraeM NPHHLHIBLI YTEHHUS NPOrpamMm
(rn. 5). Ilonatue «nporpamMMmHasi (pyHKUHMS» HCHOJb3yeTcs 3Jlech AJs
BbIpabaThIBAHHSI NPHEMOB YTEHHS H NOKYMEHTHPOBaHHSl CTPYKTYpHpO-
BaHHbIX nporpamMM. IIpuMeHeHHe 3THX INpHeMOB paccMaTpHBaercs B
NpHBe/leHHOM NpUMepe aHaJ/H3a NpPOrpPaMMbl.

B ra. 6 pasBHBaercs TeopeTHKO-(yHKIHOHaJbHas 6a3a obGecneyeHHs
NpPaBHJIBHOCTH CTPYKTYPHPOBAHHLIX nporpamMM. Bepudukauus npasuib-
HOCTH aUHKJHYeCKHX TMporpaMM. BHINOJHSAETCS MYTeM HX aHaJH3a
H 3amelllenuss. Popmynnpyercs JemMMa o mpeoGpa3oBaHHH HTepaTHBHBIX
nporpaMM B peKypCHBHBE, KOTOpasi MNO3BOJISIET CBeCTH BepH(HKaUHIO
UHKJ/IMYeCKHX NPOrpaMM K BepHOHKalUMH alHMKJIH4ecKHX nporpamm. Teo-
peMa npaBHJIBHOCTH NMporpamm o6obliaer TpeGoBaHHA BepHHKaUMH AJs
CTPYKTYp a3biKa PDL: npusenenbl ¢opManabHbii H HeOpMaJIbHEIH METOADI
JlOKa3aTe/bcTBa 3TOH TeopeMmbl. TeopemMa 06 HHBapHaHTe HaeT CHCTeMa-
THYECKOE CPEACTBO BbIBOJAa HHBapHaHTOB UMKJa. OnucbiBaeTcss MeTox
JI0Ka3aTe/IbCTBA MPaBHJBHOCTH NMPOrpamMM, OCHOBAHHBI Ha MHBapHaHTax.
PaccmarpuBaloTcst TeopeTHYeCKHe MeTOAb MoJydeHHs (deKTHBHBIX Npo-
rpamm.

B ra. 7 onuchiBaercsi yHKIHOHAJILHBIA MNOAXOA K MPOEKTHPOBAHHIO
CTPYKTYPHPOBAaHHBIX MporpamMM. YKa3aHo Ha HeOoGXOAMMOCTb YINpaBie-
HHSl CTeneHbIO CJOXKHOCTH NPOEKTOB nporpamM. B kauecTBe OCHOBHOro
CPeACTBa OTrpaHHUYEHHS CJOXKHOCTH NPOEKTHHIX PpelleHHi npeuJaraercs
HCMOJIb30BaTh NMPHHUHUNH MOLIArOBOTO COBEPILEHCTBOBAHHS M MOILAroBOMH
peopraHusaunH. [1aBa 3aBepluaercsi aHaJH30M pa3jIHuHi MeXAy JeTa-
JIH3aLHedl H NpPOEKTHPOBAHHEM MpOrpaMM, MeXAy 3SBPHCTHYECKHM H
CTPOTHM MOAXOAAaMH K NPOEKTHPOBAHHIO MPOrpaMmm.
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K untatemo

Sra KHHra He NosABHJAach Gbl, ecay GBI MBI He MPHLLIH K COBEpLICHHO
‘HOBOMY MOHHMAaHHIO cyulecTBa Jesa. Mbl ybexaeHbl, 4TO, XOTs NpeaMer
Tpebyer AanbHeiilllero rayGoKOro H3y4eHHsl, KHHra BHECET OfpeleseHHbIH
BKJIaJl B pa3BHTHe 3TOro HanpasJieHHs H GyIeT cnoco6CTBOBATD MOBBILICHHIO
HHTepeca CNeLMANHCTOB K JAaHHON npo6iematHke. HoBele BO3MOXKHOCTH
SBJIAIOTCS pellalolHMH, TaK Kak C MOsIBJEHHEM CTPYKTYPHOTO nporpam-
MHPOBaHHS YCTaHOBHBIUMECH NPEACTABJEHHS NOJKHBHI OBITb pajHKalb-
HHM 00pa3oM H3MEHeHHl, TOYHO TaK XKe, KaK paHee TpaHCGOPMHPOBAJIHCH
CTaHJapThl B TEXHOJIOTHH MPOHM3BOACTBA B CBSI3H C BHEAPEHHEM BBbIYHCJIH-
TeJIbHOH TeXHHKH.

KHura npefHasHayeHa B MepBYIO ouepelb NpPOrpaMMHCTaM, cobHpa-
IOIHMCS  CMeLHaNH3HpoBaTbcs B 0GJIACTH MPOTrPaMMHOrO OOeCledeHHs .
OtH JMua AO/KHB MMeTb HaBHIKH NporpaMMHpoBaHHs Ha DBM; xena-
TeJIbHO, YTOOB OHH OhIIH 3HAKOMBI C OCHOBaMH CTPYKTYPHOrO MpOrpams-
mHpoBaHHs. [IporpaMMHCTH JOJ/DKHBI HMeTb B BHAY, YTO HX OXHAAIOT
TPYAHOCTH, CBsi3aHHHE C MJIOXHM omnpelie/ieHHeM 3aJa4, HEYETKHM OIH-
caHueM CpeAcTB paspaGoTKH mporpaMmMHOrc ofccncuenus, 6Gotsiicht
MacIUTaGHOCTBIO cHcTeM M JAPYruMH ¢aktopamu. Il HX mnpeojosieHHs
HEoGXOIMM MOHCK PalHOHAJbHHIX pellueHHH H KoMnpoMHccoB. Be3 nomu-
MaHHSl TOr0, Kak o0pamarbcsi ¢ KpynmHoMacluTaGHLIMH NPOEKTaMh H Xa-
PaKTEPHOH ISl HHX CJOXHOCTbIO, Jy4lllHe HaMePeHHUsl H MeTOAH YTONaioT
B OGHJMH JeTaJed.

dra KHHMra ajipecyeTcsi TaKXe ONBITHHIM NpoOrpamMMHcTaM, Hamepe-
BaIOIMMCA PYKOBOACTBOBaTbCA B CBOeH JAeATeNIbHOCTH MPHHIHNAMH
CTPYKTYPHOro nporpamMmupoBaHusi. [To6yAHTe/NbHEIM MOTHBOM IS mepe-
X0olla K CTPYKTYPHOMY NpPOrpaMMHPOBAHMIO fIBJISlETCA CTpeMJIeHHe Mpe-
ofioJieTb (PAKTOpP CJAOMKHOCTH H MOHSATH MPHYMHBI HeyJday NPH CO3NAAHHH
NporpaMMHBIX MPOEKTOB GoJblloro Maciuta6a. Hosble npuHHMOBI mpo-
rPaMMHpPOBaHHSI MIOMOTYT ONBITHBIM MPOrPaMMHCTaM H3BICKHBAaTb BO3MOX-
HOCTH AJIsi YNpOLIEHHH H B TO ke BpeMsi BBECTH CTPOrocTb B MNpOLECC
NPOEKTHPOBAHHS. '

Kuura, xpome TOro, GyxeT mosie3Ha PYKOBOAHTENSIM MPOEKTOB. Py«
KOBOACTBO MpPOrpaMMHBIMH NPOEKTaMH fIBJSIeTCS TPYAHBIM, HO Heo6Xo-
JUMBIM BHIOM JA€SATeAbHOCTH. OTCYTCTBHE OCHOBHBEIX T€XHHYECKHX MpHH-
IIHNOB BelleT Kak K MJIOXOH OpraHH3alMy npolecca NpoeKTHPOBAHHS, TaK
H K NPOSIBJEHHIO CYObeKTHBH3MA B YNpaBJieHHH pa3paboTKOH Nporpam.
KHHra okaxkeT moMollb PYKOBOAMTENSIM B pellleHHH TeXHHYeCKHX Mpo-
6ieM ynpaB/ieHHs. MBI CUHTaeM »KHM3HEHHO BaXKHbIM, 4TOGH! ynpaBsJieHue-
CKHl mepcoHal MOHMMaJ HeOGXOAMMOCTb YNpolleHHs TpeGOBaHHH, a
TakXKe HeoGXOIAMMOCTb Pa3paGOTKH KOHLENTyalbHO OGOCHOBAaHHBIX MpO-
exToB. KpoMe TOro, pyKoBOAMTENH HOJIKHEI GbITb XOpolIO HWHGoOpMHPO-

-BaHLl OTHOCHTENbHO TEXHHYECKOTo acnekTa MpoOJieM, H3y4yeHHe XKe npo-
6J1eMHO-OPHEHTHPOBAHHBIX $I3bIKOB He JROJXKHO OHITb MJIs HHX 00Osi3aTelib-
HbiM. TlporpaMMmucThl A0O/IXKHBL o6najgath GoJiee ry60KHMH 3HaHMAMH B
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06/1acTH NPOrpaMMHpPOBAHHS, 3 DPYKOBOAHTeNH — B 06JaCTM cTpaTeruu
pa3paGoTKH CHCTeM. DTa- KHUTa npeajaraer oOLLYl0 METOSOJIOTHIO LA
ofUleHUs MeXIy NporpaMMHCTamH H pyKoBoauTeaamMu. M1 Bce xe B 3a-
KJIOUeHHe 3aMeTHM, 4TO HeT B3aUMOJAEACTBHA MeXIy JIOAbMH TOABKO Ha
TeXHUYECKOM RJIM TOJIbKO Ha YNPaBJIEHY6CKOM YPOBHe, CyllecTByeT mpoc-
TO YeJioBeueckoe OGileHMe.

bmaroaapuocTn

B npouecce paboTl Hal KHHTOH MHOTHe OKAa3blBaJiH HaM MNOJNAEPKKY
M JaBajm noJiesHblie coBeThl. OCOGEHHO UEHHBIMH GbIAH peKOMEHAALHH
Jx. Apona, T. Beiikepa, B. Basuau, P. Keiisa, [k. 'nwena, [1. I'puca,
M. Xeuta, P. Mangykca, M. [lepuenca u K. C. Ulenkapa. OcoGyo npu-
SHATeJbHOCTb HaM XOTeJoCh Gbl BbIpa3HTh TPyTMeH, KOTOpasi BHIMOJHKJA
60/blIyl0 4acTh PabGOThl MO MepeneyaTke PYKOMMCH, H OKas3aBLiHM el
nomows M. Huson, K. Hytep, C. Oyenerw, 1. lllpara u L. YoppeH.
Mu 6naropapHel Takxke pykoBoactBy ¢upmel IBM, npenocraBuBiieMy
-HaM Heo6XOAMMbIe CPeACTBa AJa paGothl Haa KHuroil. Ham xorenock 6bl
NOAYEpKHYTb, ONHAKO, YTO H3JIOXKeHHBIi MaTepuaj oOTpaXkaeT Hauly
COGCTBEHHYIO TOUKY 3peHHs M He BCerha COBMAAaeT ¢ oPHIIMAABHOI TOUKOH
3peHHsa QUPMBL.

Tefitepc6ypr, Mspanenn P. Jluneep
¢espane 1979 X. Muarc
B. Yumm



naea 1

NP ABUJILHOE
MPOrPAMMMPOBAHME

1.1. OCOBEHHOCTH PA3PABOTKH NPOrPAMM
HEBOJIbIIHX PASMEPOB

1.1.1. MeToap pa3paboTKH NpaBHJbHBLIX MPOrpaMM

C cOBpeMeHHbIM NpPOrpaMMHPOBaHHEM TECHO CBsSi3aHhl CTapblii MH( H
HOBas peanbHOCTb. MH} yTBepXklaeT, uTo MPH COCTAaBJEHHH NpPOrpamMm
OLIMOKH HeH3GexKHbl H NPOrpaMMHpOBaHHE ecTb He YTO HHOe, KaK NpoLecc
npo6 # oum6ok. PeanbHocTb Ke BhIABMraer Tpe0OBaHHE Hay4HTbCS MO-
C/IEIOBATENIbHO MPOEKTHPOBaTb M MHCATh TakHe MNPOrpaMMbl, KOTOPHE
Onisii OLl MpaBHJILHEIMH C CaMore HavaJja M Me cofiepmany omuboK H
sTanax TeCTHPOBAHHA H nocJefyrollell SKCIJIyaTaltH.

[Moab3ysicb NpaKTHUECKHMH MPHHUHMNAMH H METOJAMH CTPYKTYPHOTO
NporpaMMHPOBaHHs, MOXHO HAay4HTbCS He TOJMbKO CO3AaBaTh NpPaBHJIbHLIE
nporpaMMbl, HO W JOKa3blBaTb WX MPaBHJbHOCTb, MPHYEM He 3KCNepH-
MEHTa/bHO, a NyTeM JIOTHYECKHX paccyxfenuit. Ilpu stom mporpamma
OOLIYHO BLIMOJHSETCA NMPaBHJBLHO C MEPBOro HCMbITaHHA. Y npodeccuo-
HaJIbHOTO MPOrpaMMHCTa OIHOGKM B JIOTHYECKOH CTPYKTYpe MporpaMmbl
KpaiiHe PeiKH, YTO OOBACHAETCH aKTHBHOH POJBIO MpPO(ecCHOHANOB B
npouecce pa3paGoTkH nporpammel. O6BEKTHBHO NporpaMmaM He MpH-
CYLLH OHIMGKH, €CJIH TOJIbKO NMOC/NeHHe He SBJAIOTCS CJIeACTBHEM BJIHSAHHSA
OLIMGOK B CMEXHBIX nporpamMmax. ClefoBaTelbHO, OIIHGKH B NPOTrpaMMbl
MOFYT BHOCHTbCS TOJNbKO HX pa3paGoTUHKaMH.

CyuectByeT npoctoe 06bsicHeHHe HEOGXOAMMOCTH MHCAThb MPOTrpaMMHI,
KOTOpbIE 3aBENOMO He HMeloT olH6oK. OHO 3aKJlouaeTcst B TOM, YTO MyTeM
TECTHPOBAHHS HHKOIJAa He/b3sl YCTAHOBHTb OTCYTCTBHE OMIMGOK .B Mpo-
rpamme. JIe/io B TOM, YTO HEBO3MOXKHO ONpeJieJIeHHO YTBEPKAATb, YTO NMPH
npoBepKe HaiileHa nocAedHAs ouM6Ka B MporpamMMe; CJeLOBaTeNbHO,
HHKOrZia Hesb3fl ObITh yBEpPEHHbIM, YTO MOXKeT OHITh HafiieHa M nepsas
ommn6ka. B KOHUE KOHIOB, YBEPEHHOCTb B MPaBHJIBLHOCTH HEKOTODOM
nporpaMMbl OCHOBaHa Ha JOBEPHU K TBOPYECKOMY INpOLECCY ee CO3AaHHs.
C kampuo#t owHGKOH, OGHAapYyKEeHHOH NpPH NPOBEPKE H SKCMJyaTalMH
nporpaMMbl, 3Ta YBepeHHOCTb yMeHbluaercs. Jlaxe ecau Haiifena nefi-
CTBHTEJIbHO NOCJEeNHsAs OLIHGKa, ocTaBluasicss B MporpamMme, Helib3si GHITh
NOJIHOCTbIO YOEXIEHHBIM B TOM, YTO OHa HOCJefHSS.

__Takum obpa3oM, Tpe60BaHHA_peaJbHOCTH COCTOST B TOM, 4TOGLI OGBIY-
Hble NPOrPaMMHMCTHI C 3ayPARHBIMH CNOCOGHOCTAMH €MOFJIH HayUMThbCS
nucaTh NPOrpaMmbl, KOTOPLIE C CaMOro HauaJsia He COAep2KaJi Obl OILHGOK.
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3HaHHe TOro, 4TO 3TO BO3MOXKHO,— yKe HanoJIOBHHY BHMHTpaHHAs GHTBa.
A yMeHHe nucaTb TakHe NPOrpaMMbl — NMyTh K OKOHYaTebHOH noGeae.
IlpuoGperast onblT B HamHCaHHH NPaBHJbHBIX MPOrpaMM, NPOrpamMMHCT
NepexoJHT Ha HOBHIH MNCHXOJIOTHYeCKHH ypOBeHb, MO3BOJSIOLIHI Npe-
OJl0JIeTb YKOpeHHBLleecs MHEHHe O TOM, 4YTO OLEHHTb NPaBHJIBHOCTDb
mporpamM, He npuGerasi K SKCIIepHMEHTY, O4eHb TPYAHO.

Co3naBath nporpamMMbl pasmepom Ao 1000 omepatopoB, B KOTOPHIX
OTCYTCTBYIOT OIUHOKH, XOT M MOXHO, HO AOCTaToYHO TpyAHO. OnHako
TEOPETHYECKH H INPAKTHYECKH B AEBATH CJydasiXx M3 JeCATH HECJOXHO
COCTaBUTb NMPaBHJbHYI0 mporpammy H3 50 omepatopoB. C noMombio Me-
TONOB CTPYKTYPHOrO NpOrpaMMHpOBaHHA MOXHO mporpammy u3 1000
onepaTopoB 3anucatb B Buie 20 6JiokoB no 50 onepaTopoB B KaXIOM,
npHYeM He B BHAE aBTOHOMHBIX NOANPOrpPaMM, a Kak MNOCJef0BaTelbHO
BHOOJIHSAIOWHEeCA yacTH nporpammsl. Ecam 18 u3 3tHx 20 6JjokoB He
COAEep2KaT MepBHYHBIX OINHGOK, a B OCTaJIbHBIE JiBa MOTYT OHTb BHECEHH!
HCIpaB/eHHs, TO MOXHO TOJIydHTb OuYeHb BLICOKYIO CTENeHb AOBepUs K
pesyJbTHpYIole# nporpamme, coctositeéi H3 1000 onepatopos.

OcHOBO# ANSl CO3[aHHA MPOrpamMM, He COAEpXKalluX OIUMGOK, AOJ/KHA
GLITH He YeNioBeyecKas HEeNOrpeuIHMOCTb, He TOBbILIeHHAasi aKKypPaTHOCTD,
He ype3MepHOe ycepiHue, a NOHMMaHHe MNPOTPaMM KaK MaTeMaTHUeCKHX
OGBeKTOB, MOJYMHAIOUIMXCS JIOTHYECKHMM CYXIEHHSM H npaBusiaMm dop-
MaJbHHIX npeo6pa3oBaHHil (HE3aBHCHMO OT TOrO, BBINOJIHAIOT MPOTpPaMMbt
JefiCTBHA HaJl YHCJIaMH, TEKCTaMH HJH JIOObIMH APYTHMH OGBEKTaMH).
IlpousBoast MaTeMaTHyecKMe BBIKJAAKH, JIOAH JHOmycKaloT owHGKH. Ho
OHH CTPEMSATCS JeslaTh HX KaK MOXHO MeHblie. C 3TOH /B0 MOXKHO Npo-
BepsiTb paGoTy ApYr Apyra. Pe3ysbTaToM MOXeT SIBUTbCS IOBHILIEHHE
TOYHOCTH, YTO CBfI3aHO C H3MEHEHHeM XapaKTepa NpOrpaMMHPOBaHHS —
nepexoAoM OT MeToja Npo6 W OWHGOK K YNOPSJOYEHHOMY TEXHHUECKOMY
npoueccy.

1.1.2. YTto Takoe npaBHJbHasg nporpamma?

IlpaBusbHas nporpaMma ompefessieT NPOLEAYPY AJS KOHKPETHOro
npoueccopa, YAOBJETBOPSAIOMLYIO ONpeJe/eHHEM crnenHpuKauusam. Cihe-
Ayloiliie TPH NPHUHHBI MOTYT GHITb OCHOBAHHEM JJIS BHECEHHS H3MeHeHHi
HJH KOPPeKTHPOBaHHs mporpamm: 1) H3MeHeHHe cnieuHdHKauui; 2) owmn6-
KH M[pOrpaMMHpOBaHHfA; 3) HeCOOTBETCTBHE NpPOLECCOPa €ro OMHCAHHIO.

Ilon mpoueccopom Mbl 6GyheM MOHHMaTb HEKOTOPYIO CHCTEMY, BKJIO-
Yalollyl0 annapaTHoe W nporpaMmHoe o6ecrnedyeHue, Koropas mnpeoGpa-
syeT MporpaMMbl Ha Pas3/JMYHBIX 3Tanax HMX BLINOJHEHHS NOCPENCTBOM
KOMIHJIMPOBaHHS, acceMOJMPOBaHH H T. .

Ecnn He u3BectHO, 9T mporpaMMa JOJIXKHA JAeJlaTb HJH KaKHM 06-
pa3oM no/keH paboTaTh MNpoleccop, €CTECTBEHHO HeJNb3sl HamHcaTh W
npasu/bHyl0 nporpamMmy. Takum o6pa3oM, MH MpeanosiaraeM MOJHOCTBIO
H3BeCTHHIMH crneuddHKanHH HW ¢yHKUHOHMpOBaHHe mpoueccopa. Ho
Aaxe NPH STOM NPOrPAMMHUCT JOJXKeH MMETb JEJIO C HEMOJIHLIMH M TOAJe-
































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































