CMoTpu B KOpEHB!
Ko3ssma I[IpyTKOB

Jlexuyusa 7.
PA3BPABOTKA CTPYKTYPbI IIPOIT'PAMMBI U
MOAYJIBHOE ITPOI'PAMMHNPOBAHHUE

Lenv pazpabomku cmpykmypol npocpammsl. Ilonamue npocpammmuo2o mooyis.
OcHogHble  Xapakmepucmuky  npocpamMmHo20  Mooyad. Memoowr  paspabomxu
cmpykmypsl  npoepammul.  Cneyugpuxayus npoepammuozo mooyai. Kouwmpons
CMPYKMYypbl NPOSPAMMBbI.

7.1. Hesb MOAYJIBbHOTO MPOrPAMMMPOBAHHUSA.

[Tpuctymnas k pazpaboTke Kaxmon nporpammsl [1C, cienyer uMeTsh
B BHJly, YTO OHA, KaK MPaBWJIO, SBISETCS OOJBIION CUCTEMOH, MOITOMY
Mbl  JIOJDKHBI MPUHATH MEPBI Uil €€ yhnpolieHus. i1 3Toro Takyro
OporpaMMy  pa3palaThiBalOT IO YacTsM, KOTOpPbIE  Ha3bIBAIOTCS
nporpaMMHbIMH Monyisimu [7.1, 7.2]. A cam Takoi MeToj pa3pabOTKu
OpOrpaMM  Ha3bIBAIOT  MOOYIbHbIM  TpOorpaMMHupoBaHueM  [7.3].
Ilpoepammuoiti Mooy - 3T0 JIOOOM (PparMeHT omnucaHus Tpoliecca,
opopMIIsieMbIii  KaK  CaMOCTOSITENIbHBIM ~ MPOrpaMMHBIA  TPOIYKT,
IPUTOJHBIN JIJI1 UCIIOJIb30BAaHUS B ONHUCAHUAX Ipolecca. DTO O3HAYAET,
YTO KaXKAbId MPOrPAMMHBIN MOAYJIb MPOTPAMMUPYETCS, KOMITHIUPYETCS
U OTJIAXKHUBAETCA OTHENBHO OT JPYTUX MOAYJIEW MPOrpaMMbl, U TEM
caMbIM, (PU3MUYECKH pa3lie]ieH C APYTMMH MOJYJISIMH MporpaMMmel. boiee
TOTO, KaXAbld pa3pabOTaHHBI MPOTPAMMHBIM  MOIYJb  MOXET
BKJIFOUATBHCSL B COCTAB PA3HBIX IPOrpaMM, €CJIA BBIIIOJIHEHBI YCIOBUS €TI0
MCIIOJIb30BAHMSI, IEKJIAPUPOBAHHBIE B JOKYMEHTALMHU 110 3TOMY MOJIYJIIO.
Takum 00pa3om, MPOrpaMMHBIA MOAYJb MOXKET pacCMAaTPUBATHCA U Kak
CpencTBO OOPBHOBI CO CIOKHOCTBHIO MPOTPaMM, U KaK CPEACTBO OOpPHOBI €
nyOIupOBaHUEM B MPOTPAMMHUPOBAHUHM (T.€. KaK CPEICTBO HAKOIUICHUS U
MHOTOKPATHOT'O MCMOJIb30BaHUs IPOTPAMMUCTCKUX 3HAHUM).

MopaynbHOE TPOrpaMMHUpPOBAHHME  SABJISIETCS  BOIUIOIICHHEM B
npoiiecce pa3paboTKH MporpaMm O0OMX OOIIMX METOAOB OOpPBOBI CO
CIIOXKHOCTBIO (cM. Jeknuio 3, m. 3.5): u obecrnieueHne HE3aBHUCHUMOCTHU
KOMIIOHEHT CHUCTEMBbI, U HCIOJIb30BAHUE MEpapXUUECKuX CTPyKTyp. ns
BOIUIOLLIEHUSI ~ MEPBOro  MeToja  (OpPMYIHMpYIOTCS — OINpeaeiiCHHbIE
TpeOOBaHUs, KOTOPBHIM JIOJDKEH YJIOBJIETBOPSTH MPOTPAMMHBIN MOIYIIb,
T.€. BBISIBIISIFOTCS OCHOBHBIE XapaKTepUCTUKHU «XOPOLLET0»
IPOrpaMMHOr0 MOAYJiA. {11 BOILTOIIEHHS] BTOPOTO METOJA UCIOJb3YIOT
JIPEBOBHUIHBIE MOJAYJBbHBIE CTPYKTYpPHI Mporpamm (BKJtOYask JEPEBbS CO
CPOCIIIMMUCS BETBSIMH).



7.2. OCHOBHBIE XapaAKTEePUCTUKH MIPOrPAMMHOI0 MOIYJIsI.

He Bcsakuii nporpaMMHBIA MOJyJb CIOCOOCTBYET YIPOILEHHUIO
nporpamMmsbl [7.2]. BbIIeIUTh XOPOIIMH C 3TOM TOYKH 3PEHUS MOAYJIb
ABJISIETCSL CEPbE3HOM TBOpUYECKOW 3amayei. [[ns OueHKH NpHeMIEMOCTH
BBIJICJICHHOI'O MOJYJISl UCIIOJIB3YIOTCSI HEKOTOpPbIE KpuTrepun. Tak, XoybT
[7.4] npenoxKui cleayrore 1Ba O0IIMX TAKUX KPUTEPUS:

® XOpOLIWK MOAYJIb CHAPY KU IIPOLIE, YEM BHYTPH;

® XOpPOLIWK MOAYJIb IPOILLE UCIIOIB30BATh, YEM IIOCTPOUT.
Maiiepc [7.5] mnpeanaraer s OIEHKH MPUEMIEMOCTH IPOTrPaMMHOIO
MOJIYJIsl UICTIONIB30BaTh 00JIee KOHCTPYKTHBHBIC €0 XapaKTEPUCTHKU:

® pasMep MOIyJ,

® POYHOCTH MOJYJIA,

® CIICIUIEHUE C APYTUMHU MOJYJISIMU,

® PYTUHHOCTb MOAYJIS (HE3aBUCUMOCTh OT MPEIBICTOPUU OOpaIlleHUI

K HEMY).

Pazmep wmonynss wu3MepseTcs YHCIOM COJEpXKAIIUXCS B HEM
OMEepaToOpoOB WIH CTPOK. MOAYJIb HE NOJKEH ObITh CIUIIKOM MaJleHbKUM
WIM CIUIIKOM OonbluM. MalieHbKre MOIYJU MPUBOIST K TPOMO3JIKON
MOJYJIBHOM CTPYKTyp€ HpPOrpaMMbl U MOTYT HE OKYyNaTb HaKJIaIHBIX
PacxoJIoB, CBSI3aHHBIX ¢ WX odopmiieHreM. bombire Moaynu Hey 00HBI
JUI8 U3YYEHHS] W W3MEHEHUW, OHM MOTYT CYIIECTBEHHO YBEIWYUTH
CYMMapHO€ BpEMsl IMOBTOPHBIX TPAHCISIUUMKA NPOTPaMMBbl MPHU OTIAIKE
nporpamMmbl. OOBIYHO PEKOMEHIYIOTCS TIPOTPAMMHBIC MOIYJIH Pa3MEpPOM
OT HECKOJIBKHX JECATKOB 0 HECKOJIIBKAX COTEH ONEPATOPOB.

Ilpounocmv MOy - TO MEpPA €r0 BHYTPEHHUX CBsA3EH. UeM BbIllIE
MPOYHOCTH MOYJISI, TEM OOJIBIIE CBSI3€i OH MOXKET CIPATATh OT BHEITHEH
[0 OTHOILICHUI0O K HEMY 4YacTH MpOrpaMMbl M, CJIEJOBATEIbHO, TEM
OONBIIMK BKJIaJ B YIPOIICHHE MIPOrpaMMbl OH MOXET BHeCTH. JlJis
OIIEHKM CTEMEeHW  MPOYHOCTH  Moayiss Maiiepc [7.5] mnpennaraer
YHOPSIIOUYEHHBIN 10 CTENEeHH MPOYHOCTH HA0Op W3 CEMHU KJIacCOB
Moxaynei. Camoil cimaboil CTENEeHbI0 IPOYHOCTH OO0JIaTaeT MOIYJIb,
NPOUHBILL NO COBNAOEHUI0. DTO TaKOWM MOIYJNb, MEXAY JJIEMEHTAMH
KOTOPOTO HET OCMBICJIICHHBIX CBs3ed. Takod MOJysb MOXKET OBITh
BBIJICJICH, HapUMep, Ipu OOHAPYKCHUH B PA3HBIX MECTAX MPOrPaMMBbI
MIOBTOPEHHUS OJTHOW U TOM K€ IMOCIEA0BATEIILHOCTH ONEPATOPOB, KOTOpas
u opopmiiseTcst B OTACIBHBIN MOysib. HEOOX0IUMOCTh U3MEHEHUSI STOMN
MOCJIEIOBATEIIBHOCTH B OJHOM M3  KOHTEKCTOB MOXET IPUBECTU K
WU3MEHEHUIO ATOTO MOXYJS, YTO MOYKET CAENATh €ro HCIIOJIb30BAHUE B
JOPYrUX KOHTEKCTaxX OMOOYHBIM. Takoil Kjlacc MporpaMMHBIX MOJYyJeH
HE PEKOMEHJyeTcsl Uil UCIoJib30BaHus. BooOiiie roBops, npeioKeHHas
MaitepcoM ynopsI0YEHHOCTh 110 CTENEHU IPOYHOCTU KIIACCOB MOIYJIEH
He OeccriopHa. OgHaKo, 3TO HE OYEHb CYIIECTBEHHO, TaK KaK TOJIBKO JBa



BBICHIMX 10 MPOYHOCTH KJlacca MOIYJIEH PEKOMEHIYIOTCS IS
UCIIOJIb30BAHMSI. DTH KJIacChl MBI M paCCMOTPHUM MOJAPOOHEE.

DYHKYUOHATLHO NPOYHBIL MOIYJIb - 3TO MOAYJIb, BBITOJHSOIINMA
(peanu3yromuil) OJIHY Kakywo-au0o omnpeneneHnyo ¢QyHkuuo. [lpu
peayinzalid 3TOM (PYHKIMHM TakoW MOJIYyJIb MOXKET HCIIOJIb30BaTh H
apyrue monynu. Takol Kiacc MPOrpaMMHBIX MOJYJIEH PEKOMEHIYETCs
JUISl UCTIOJIb30BaHUS.

Hughopmayuonno npounsiti MOTYIb = 3TO MOAYJb, BBIIOJHSIIOUIHIMA
(peanu3yromiuii) HECKOIbKO omnepanuii (GyHKIIUNA) HAJ OJHOW W TOW Ke
CTPYKTYpOU JaHHBIX (MH(OPMALIMOHHBIM 00BEKTOM), KOTOPAasi CUMTAETCS
HEN3BECTHOM BHE ATOr0 MOAYJIA. JUId KaKI0M M3 ITUX ONEPALMU B TAKOM
MOJyJ€ HMMEETCS CBOM BXOJ CO cBoel (OpMOM OOpalleHHs K HEMY.
Takol kjacc cieayer pacCMaTpuBaTh KaK KJIacc MPOrpaMMHBIX MOJYJIEN
C BBICIIEH CTENEeHbIO MPOYHOCTU. MH(OOpPMAIMOHHO MPOYHBIA MOIYJIb
MOKET PEaIM30BbIBATh, HAIIPUMED, A0CTPAKTHBIN TUIT JAHHBIX.

B MOAyNbHBIX sI3bIKax MPOrpaMMHUPOBAHMS KAaK MUHUMYM HUMEIOTCS
CpeacTBa JUIsl 3a/laHusl (PYHKIMOHAJIBHO MPOYHBIX MOAYJEH (Harpumep,
Moaynb tuma FUNCTION B s3pike @OPTPAH). CpencrBa ke miis
3alaHusl MH()OPMALIMOHHO TMPOYHBIX MOAYJIEH B paHHMX s3bIKaX
IPOrPaMMHUPOBAaHUs OTCYTCTBOBAJIM. JTH CPEACTBA MOSIBUIMCH TOJIBKO B
Oonee mMO3AHMX s3bIKaxXx. Tak B S3bIKE MporpaMMUpoBaHus Ana
CPEJCTBOM 3aJlaHUsl HHPOPMAIIMOHHO MPOYHOTO MOJYJIS SIBJISIETCS MaKeT
[7.6].

Cyennenue MOZyJsid - 3TO Me€pa €ro 3aBUCUMOCTH MO JAHHBIM OT
Opyrux Mopayjei. XapakTepusyercs crocoOOM Mepenayu JaHHbIX. Yem
cnabee CUEIUICHHE MOAYJIS C JAPYTMMH MOAYJISIMU, TEM CHJIbHEE €ro
HE3aBUCHMOCTb OT JAPYIMX MOAYJEW. [l OLEHKM CTENEHU CLETUICHUS
Maiiepc mnpepsaraet [7.5] ynopsiioueHHbII HabOp W3 IIECTH BHUJIOB
CUEIUIEHUsT MonyJsied. XyIIIUM BHUJIOM CLEIUICHHS MOXYJEU SBISETCSA
cyennenue no codepxicumomy. TakuMm sBISETCS CLEIUIEHHE [BYX
MOJYJIEM, KOI/la OMH W3 HUX UMEET INPSIMBIE CCBUIKM Ha COJEPKMMOE
JApyroro Moayis (Halmpumep, Ha KOHCTaHTY, COJEPKAILyCS B IPYroM
MoxyJie). Takoe cuersieHue mMoaysiel Heponyctumo. He pekomenayercs
UCTIOJIB30BaTh TAaKXKE cyenjeHue no obdbweu obracmu = 3TO TaKOE
CLEIJICHHE MOJAYJIEN, KOTJ1a HECKOJIBKO MOAYJIEH MCHOJB3YIOT ONHY U Ty
xKe o0yacTe mamsTH. Takoil BUJ CLEIJIEHUS MOJYJIEH peanu3yercs,
HampuMmep, npu nporpammupoBannu Ha  sa3elke  GOPTPAH ¢
ucrois3oBaHueM 0710koB COMMON. EquHCTBEHHBEIM BUIOM CHEILICHUS
MOJYJIEH, KOTOPBIM PEKOMEHAYETCS I HWCHOJIb30BAHUS COBPEMEHHOM
TEXHOJIOTUEN  MPOTPAMMHUPOBAHUS,  ABISIETCA  HApaMempuyeckoe
cyennenue (ClEIUICHUE TO JaHHBIM 1Mo Matiepcy [7.5]) - 3TO ciyuyaid,
KOTJa JaHHbIE MEPEeNaloTCsd MOIYJI0 JUOO MpHU OOpallleHuH K HEMY Kak
3HAYEHMUsI €ro IapaMmeTpoB, JIMOO Kak pe3ysibTaT €ro oOpalleHus K



JPYroMy MOJYJIIO JJIsi BBIYUCIEHHS HEKOTOpoill (yHkumu. Takoil BUJ
CUEIUICHUs] MOJYJIeH peanu3yeTcsi Ha s3blKaX NPOrpaMMHUPOBAHUSA TpPH
UCIIOJIb30BAHUM 00pallleHni K npouenypam (PyHKIHUsIM).

Pymunnocms MOIyJs - 3TO €ro HE3aBUCUMOCTb OT NPEIBICTOPUU
oOpamiennii kK HeMy. Moaynb OylaeM Ha3bIBaTh pPYMUHHLIM, €CIH
pesyabTar (3ddekt) obpalieHuss K HeMy 3aBUCHT TOJBKO OT 3HAYCHUU
ero mapameTpoB (M HE 3aBUCUT OT NPEIBICTOPUU OOpAIllCHU K HEMY).
Monynb Oynem Ha3bIBaTh 3A8UCAWUM OM NPeObICOPUU, €CITU PE3YIIbTaT
(oddekT) obOparmieHUsT K HEMY 3aBUCHUT OT BHYTPEHHETO COCTOSIHHS 3TOTO
MOJTyJIsl, U3MEHSIEMOTO B pe3yJibTaTe MPEAblIyIIuX OoOpalleHuil K HEMY.
Maitepc [7.5] He peKOMEHAyeT MCIOJIb30BaTh 3aBUCSILIUE OT
IPEIbICTOPUH (HEMpEACKa3yeMble) MOIYJIH, TaK KaK OHU IPOBOLUPYIOT
NOSIBJICHHE B MpPOrpaMMax XUTPbIX (HEYJIOBHUMBIX) OMIKUOOK. OJIHAaKO
Takass PEKOMEHIAIUS SIBISICTCS HEKOHCTPYKTHUBHOM, TaK KaK BO MHOTHX
CIIy4asiX UMEHHO 3aBUCSIIMI OT NPeIbICTOPUN MOAYJIb SBIISETCA JIyUIlen
peanuzanuii  MHQOPMALMOHHO MpoYHOro moxayisa. Ilostomy Oonee
npuemiieMa cieayroias (0ojiee OCTOPOKHASA) PEKOMEHIALIHS:

® Bcerjga cieAyeT HCIOJIb30BaTh PYTUHHBIM MOJYJb, €CIH 3TO HE
MPUBOJIUT K IJIOXUM (HE PEKOMEHIYEMbIM) CIIETUICHUSM MOTYJICH;

® 3aBUCSIIME OT MPEIBICTOPUN MOAYIH CIAEAYET UCIOIb30BaTh TOIBKO
B Cily4yae, Korja »d3TO HeoOXoauMo g obOecredeHus
napaMeTpPUUYECKOrO CLETIICHHUS;

® B crnenu(UKAIMK 3aBUCSIIETO OT MPEIbICTOPUUA MOAYJS JOJKHA

OBITh YETKO C(HOPMYIMpPOBaHA 3Ta 3aBUCUMOCTh TakKUM O0Opa3oM,

yTOOBl OBLJIO BO3MOXKHO MPOTHO3UPOBAThH ToBeAeHUE (dPdexT

BBITIOJTHEHUSI) JAHHOTO MOAYJS MpPU  Pa3HbIX MOCIEIYIOUIUX

oOpalieHusIX K Hemy.

B cBs3u ¢ mocnegHed pekOMEHJaMed MOXKET OBITh MOJIE3HBIM
ONpeJIeieHHe  BHEIIHEro NpeJCTaBieHus: (OPUEHTHPOBAHHOTO  Ha
UH(OPMHUPOBAHUE YETIOBEKA) COCTOSHUM 3aBUCAIIETO OT MPEABbICTOPUU
Monyisi. B arom ciyuae »d@dexT BBIMOTHEHUS KaxIod (yHKIUU
(omepanuu), peaau3yeMOdM OSTUM MOAYJEM, CIEIyeT OIUChIBaTh B
TEPMUHAX 3TOTO BHEUIHETO MPEACTaBICHUSI, YTO CYUIECTBEHHO YIPOCTHUT
IPOTHO3MPOBAHUE TIOBEICHUS JAHHOTO MOTYJISI.

7.3. MeToabl pa3spadOoTKH CTPYKTYPbI IPOrPaMMBIL.

Kak yxe oTMeyalioch BbIIIE, B KAaYECTBE MOAYJIBHOU CTPYKTYpHI
IpOrpaMMbl HPUHATO KCIONB30BaTh JPEBOBUIHYIO CTPYKTYPY, BKIIIOUAs
JEPEBBS CO CPOCIIMMMUCS BETBSIMU. B y351ax Takoro gepeBa pa3mMeniarTcs
IpOrpaMMHbIE MOJIYJIM, a HANpaBJIEHHBbIE AYTH (CTPEJIKH) MOKa3bIBAIOT
CTaTUYECKYIO MOJYMHEHHOCTh MOJYJEH, T.€. Ka)kaas Iyra NOKa3bIBaeT,
4YTO B TEKCTE€ MOAYJS, W3 KOTOPOrO OHA HCXOJUT, UMEETCS CChUIKAa Ha
MOJyJib, B KOTOPBIM OHa BXOJAMT. JIpyrumu ciioBamu, KaKJIbldi MOZYJIb



MOXKET 00pamiaThCsi K TMOAYMHECHHBIM €My MOJYJISIM, T.C. BBIpaKaeTcs
yepe3 3TH Moxyhu. [Ipm 3ToM MoOaynbHas CTPYyKTypa TpOTpaMMBbl, B
KOHEYHOM CYeTe, JOJDKHA BKJIFOYAaTh M COBOKYIMHOCTH CICIH(UKAIINN
MoAyJiel, oOpa3yromux 3Ty nporpammy. Cneyuguxayus mporpaMMHOTO
MOJIYJISI COJIEPIKUT

® CUHTAKCHUYECKYIO CIEIU(PUKALUIO €ro BXOJOB, IO3BOJISIIONIYIO
MOCTPOUTh  HA  HUCIHOJB3YEeMOM  SI3bIKE€  MPOTrPaMMHUPOBAHMS
CUHTAKCUYECKU MpaBWIbHOE oOOpalieHue K Hemy (K JI00OMYy ero
BXOJY),

* (GyHKIMOHAIBHYIO CHEIUMUKAINI0 MOIYJsS (OMHMCAHWE CEMaHTUKH
(GyHKIIMNA, BBITOMHAEMBIX STUM MOJYJEM IO KaXJAOMy U3 €ro
BXOJIOB).

OyHKIMOHATEHAS CHICIU(UKAIIIS MOIYJSI CTPOMTCS TaK JKe, Kak Hu
¢dynkunonanbHas cneurdukanus [1C.

B mporecce pa3paboTKu MporpamMMbl €€ MOJYJIbHAs CTPYKTypa
MOJKET IMO-pa3HOMY (POPMHUPOBATHCS M UCIIOJIB30BATHCS JIUIS ONPEICIICHUS
NopsA/IKa MPOTPAMMHUPOBAHUS U OTIAAKUA MOJYJIEH, yKa3aHHBIX B ATOU
ctpykrype. [loaToMy MOXKHO TOBOPUTH O pa3HBIX METOJax pa3paboTKu
CTPYKTYpbl mporpammbl. OOBIYHO B JUTEpaType OOCYX IArOTCS [1Ba
merona [7.1, 7.7]: Mmeton Bocxomsel pa3paboTKH U METOT HUCXOISIIICH
pa3pabOTKH.

Meton 6ocxoosweti pazpabomku 3aKIOUYAETCS B CIEIYIOIIEM.
CHauana CTpPOUTCS MOIYJIbHAsI CTPYKTypa MpOrpamMMbl B BHJE JCpeBa.
3areM MOOYEPETHO MPOTPAMMHUPYIOTCS MOAYJIU MPOTPaMMBbI, HAYMHAS C
MOAyJIed CcaMOro HIKHEro YpOBHS (JIUCThbsI JepeBa MOJYJIbHOM
CTPYKTYpBl ~ TIPOTPaMMBbI), B TaKOM TMOPSAKE, YTOOBI ISl KaXIOTO
IPOrPaMMHUPYEMOTO MOJYJI OBUIM YK€ 3alporpaMMHPOBAaHBI  BCE
MOJYJIM, K KOTOPBIM OH MOXeT oOparmiatbcs. Ilocie Toro, kak Bce
MOAYJIM  MPOTPaMMbI  3allpOTPaMMHUPOBAHBI,  MPOU3ZBOJUTCS  HUX
MOOYEPETHOE TECTUPOBAHME W OTJIaJKa B TMPHUHIMIE B TaKOM K€
(BocxoiAIIeM) TIOPSJIKE, B KAKOM BEJIOCh WX MporpamMupoBaHue. Takoi
MOPSAZIOK pa3paOOTKH MPOTPaMMbI Ha TIEPBBIA B3I KAKETCS BIIOJIHE
€CTECTBEHHBIM: KaXXIbIii MOJYJIb MPU MPOTPAMMUPOBAHUU BBIPAKACTCSA
yepe3 YK€ 3amporpaMMHUPOBAHHBIC HEMOCPEICTBEHHO MOIYNHEHHBIC
MOJYJHM, & TPH TECTUPOBAHUU HCIOJB3YeT YK€ OTIaKCHHBIC MOJIYIIH.
OpnHako, COBpEMEHHAs TEXHOJIOTHS HE PEKOMEHAYET TaKOW MOPSIOK
pa3paboTKK TporpaMmbl. Bo-TIepBBIX, UISI IPOrpaMMHPOBAHUS KaKOTO-
00 MOJYJISI COBCEM HE TPeOYeTCsl HAIMUUSI TEKCTOB MCIOJb3yeMbIX UM
MOAyJIeH - JJIi ATOTO JOCTAaTOYHO, YTOOBI KaXKIbI MCIOJIb3YyEMBbIN
MOAYJb ObLT JUIIb crneruduirpoBad (B o0beMe, MO3BOJISIONIEM
MOCTPOUTH MPABUIILHOE OOpalleHHe K HeMy), a JJig TECTUPOBAHUS €ro
BO3MOXHO (M Jaxe, KaK Mbl IMOKaKEM HIKE, IMOJIE3HO) HCIOIb3yeMbIe
MOJIYJIM 3aMEHSITh MX UMHUTATOpaMH (3ariiymkamu). Bo-BTOphIX, Kaxaas



nporpaMMa B KaKOM-TO CTENEHH MOJYUHSETCS HEKOTOPHIM BHYTPEHHHUM
JUISL Hee, HO TJIO0ANbHBIM ISl €€ MOJyJIe COOOpaKeHUsAM (MPUHIUIIAM
peanu3aluy, NPEANoNOKEHUsIM, CTPYKTypam JaHHBIX M T.I.),  4TO
onpeeNsieT €€ KOHUENTYalbHYI IEeJIOCTHOCTh W (opMmupyercs B
nporecce ee pazpadbotku. [Ipu Bocxonsiiel pazpaboTke 3Ta riodanbHas
uHbopManus sl MOAYJied HIKHUX YpOBHEW ellle He sSCHa B IMOJHOM
o0beMe, TT0ITOMY OYEHb YacCTO MPHUXOAUTCS UX MEPernporpaMMHUPOBATD,
Korga 0pU MOPOrpaMMUPOBAHHUM JIPYTHX MOJYJEH MOpPOU3BOAUTCS
CYIIIECTBEHHOE YTOYHEHHE 3TOW rio0ampHOW WMHMOpMaIu (Hampumep,
U3MEHsIeTCsl  rio0albHas  CTPYKTypa JaHHbIX). B-Tperbux, mpu
BOCXOZSIIEM TECTUPOBAHUM ISl KaXIAOrO0 MOAYJsA (KpOME TOJIOBHOIO)
IPUXOAMTCS CO3/1aBaTh BEAYLIYIO IporpaMMmy (MOAyb), KOTOpas T0JKHA
NOJATOTOBUTh JIJIi TECTUPYEMOrO MOAYJS HEOOXOAUMOE COCTOSHHE
UH(OPMAIIMOHHOM Cpellbl U MPOU3BECTH TpedyeMoe oOpalieHue K HEMY.
3TO IPUBOJUT K OOJBIIOMY 00BbEMY «OTJIAJJOYHOT0» MPOrPAMMHUPOBAHUS
U B TO K€ BpeMsl HE JaeT HUKAKOW rapaHTUH, YTO TECTUPOBAHUE MOJTYyJIeH
IPOU3BOJIUIIOCH WMMEHHO B TEX YCJIOBHSX, B KOTOPBIX OHU OyIyT
BBITIOJTHATHLCS B paboueit mporpaMme.

Meron Hucxooaweu pazpabomku 3akitodaercs B cienytoniem. Kak
U B NpPEeAblIylIeM METOJ€ CHayajla CTPOUTCA MOIYJIbHAas CTPYKTypa
OporpaMMbl B BHJE Je€peBa. 3aT€éM MOOYEPEIHO IMPOrpPAMMHUPYIOTCS
MOAyYJIA TPOrpaMMbl, HayMHAs C MOJYJSI CaMOTO BEPXHEro YpPOBHS
(roJIOBHOT0), TepexoAs K MPOrpaMMHUPOBAHUIO KAKOTO-THOO Ipyroro
MOJYJS TOJIBKO B TOM CIIy4ae, €CJH YK€ 3alporpaMMHUpPOBAaH MOJYJIb,
KOTOpBIM K HeMy oOpaiaercs. [locne Toro, kak Bce MOJIYJIM IPOrPaMMBbI
3anporpaMMUPOBaHbl, MPOU3BOJIUTCA MX MOOYEPETHOE TECTUPOBAHUE U
OoTHajKa B TakoM e (Hucxopasumem) mnopsake. Ilpu 3tom nepBbIM
TECTUPYETCSI TOJIOBHOM MOJyJIb MPOTPAMMBbI, KOTOPBIM MPeICTaBISET BCIO
TECTUPYEMYIO TIPOrPaMMy U TIOITOMY TECTUPYETCS MPHU «ECTECTBEHHOM
COCTOSIHUM ~ WH(GOPMAIIMOHHOM  Cpelpl, TMpU KOTOPOM  HAYMHAET
BBITIOJIHATBCS 3Ta Mporpamma. [Ipu 3ToM T€ MOAYIH, K KOTOPBIM MOXET
oOpamiatbCcsi  TOJIOBHOW,  3aMEHSIOTCS WX  UMUTaTopamMu  (Tak
HA3bIBAEMbIMU  3aTJIyIIKAMU [7.5]). Kaxnapii wumumamop mooyna
MPEJICTABIISCTCA BEChMA MPOCTHIM MPOTPAMMHBIM ()parMeHTOM, KOTOPBIH,
B OCHOBHOM, CHTHAJM3UpyeT O caMoM (akrte oOpalieHus K
UMUTUPYEMOMY MOAYJIIO, MPOU3BOJUT HEOOXOAUMYIO ISl MPABUIILHOU
paboThl MporpaMmbl 00pabOTKY 3HAYEHUM €ro BXOJHBIX IMapaMeTpPOB
(uHOTJ]a C WX pacreyaTKoW) W BBIJIAET, €CIU 3TO HEOOXOJIUMO, 3apaHee
3aIACEHHBIN MOAXOIAIIMNA pe3yabTat. [lociie 3aBepiieHus TECTUPOBAHUSA
U OTJIQJIKA TOJIOBHOTO W JHOOOT0 MOCHEAYIOIIEr0 MOIYJsl TPOU3BOJIUTCS
nepexo] K TECTUPOBAHUIO OJHOTO M3 MOJyJeH, KOTOpble B JaHHBIN
MOMEHT TPEJICTABICHbl MMHUTATOPAMH, €CJIM TaKoBble HMeErTcs. Jlis
ATOr0 MMUTATOP BBIOPAHHOTO JJIi TECTUPOBAHHS MOMAYJS 3aMEHsETCA



CaMUM 3TUM MOAYJEM H, KpPOME TOro, J00aBJISIOTCS HWMHUTATOPHI TEX
MOJIyJ€H, K KOTOPbIM MOKET 00paIlaThCs BBIOPaHHBIN JJIs1 TECTUPOBAHUS
Moayib. [Ipu 3TOM Kaxkaplii Takod MOAyJb OyAeT TEeCTHUPOBATHCSA MpHU
«ECTECTBEHHBIX» COCTOSTHUSX MH(OPMAIIMOHHOMN Cpe/ibl, BOSHUKAIOIIUX K
MOMEHTY OOpalleHHs] K TOMY MOJIYJIIO MPHU BBIOJHEHUU TECTUPYEMOU
nporpammbl.  Takum  00pa3oM, OOJBIION 00BEM  «OTIAAOYHOTOH
IPOrPaMMHUPOBAaHUS IPU  BOCXOJSLIEM TECTUPOBAHUU  3aMEHSETCS
IPOrPaMMHUPOBAHUEM JIOCTATOYHO MPOCTBIX UMHUTATOPOB MCIOJIB3YEMBIX
B nporpamme moaynei. Kpome Toro, IMUTAaTOpBI y100HO UCIIOJIB30BAaTh
Ui TOrO, YTOOBI MOJBITPHIBATH MpOIECCY MOAOOpa TECTOB MyTEM
3a/1aHHsl HY’KHBIX pe3yJbTaTOB, BbIIaBAEMbIX MMUTaTOpaMHu. [Ipu Takom
NopsAJIKe pa3pabOTKU MpOrpaMMbl BCsl HEoOXoaumasl —TIJI0OaJIbHas
uH(popmalysi GopMUPYETCSI CBOEBPEMEHHO, T.€. JIMKBUAUPYETCS BECbMa
HENPUATHBIA MCTOYHUK MPOCYETOB MPH MPOrPAaMMHUPOBAHUU MOJYJIEH.
HekoTopbIM HETOCTATKOM HUCXOJIAIIEH pa3paOOTKH, MNPUBOASIIUM K
ONpEJEICHHBIM  3aTPYJHEHUSIM TpU €€ NPUMEHEHUH, SBISETCS
HEOOXOIUMOCTh ~ a0CTparupoBaThcs OT  0a30BBIX  BO3MOXHOCTEU
UCIIOJIb3YEMOI'0 SI3bIKa IMPOTPaMMUPOBAHMSI, BBIIYMbIBass aOCTPAaKTHBIC
orepalyy, KOTOpbIE IMO3KE HYKHO OyJeT peanu3oBaTh C IOMOIIBIO
BBIJICJICHHBIX B Iporpamme Mopayjieil. OmHako crnocoOHOCTh K TaKuM
a0CTpaKIMsIM TPEJCTABISAETCS HEOOXOJUMBIM YCIOBHEM pa3pabOTKH
OOJBIIUX MPOTPAMMHBIX CPEJCTB, IOATOMY €€ HY>KHO Pa3BUBATh.

OCOOEHHOCTBIO ~ PACCMOTPEHHBIX  METOJOB  BOCXOSIIEH U
HUCXOJAUIEN pa3pabOTOK (KOTOPbIE MBI OYJIEM Ha3bIBATb KIACCUYECKUMU)
SIBJISIETCS TpeOoBaHUE, YTOOBI MOJIyJIbHAsI CTPYKTypa MporpamMMbl ObLiia
pa3paboTaHa 0 Havajla MPOrpaMMHUPOBaHUS (KOAUPOBaHUS) MOAYJIEH.
O10 TpeOOBaHME HAXOAMUTCS B TOJTHOM COOTBETCTBUU C BOJONAJAHBIM
nojxozioM K pazpadotke I1C, Tak kak pazpaboTka MOJYJIbHON CTPYKTYpPbI
porpaMMbl M €€ KOJHMPOBAaHHME MPOU3BOAATCA Ha pa3HbIX JTamax
pazpabotku IIC: mepBas 3aBepmiaeT s3tanm KoHcTpyupoBanus IIC, a
BTOPOE - OTKPBIBAET 3TaIl KOAMPOBaHUs. OQHAKO 3TU METO/BI BBI3BIBAIOT
pSAA BO3pAXKEHUH: MPEICTABISAECTCS  COMHMUTENBHBIM, UTOOBI 10
POrPaMMHUPOBAHUS MOJYyJIEH MOXHO OBUIO pa3paboTaTh CTPYKTYPY
IpOrpaMMbl JOCTaTOYHO TOYHO M cojepxkarenpbHo. Ha camom gene 3to
JienaTh He 00s3aTeNbHO, €CIM HECKOJIBKO MOJIEPHU3UPOBATh BOJIOIAHBIM
nonxon. Hwuke mnpenaraiorcsi KOHCTPYKTUBHBIM W apXUTEKTYPHBIM
noaxonabl K pa3paboTke mnporpamMm [7.3], B KOTOPbIX  MOAYJbHas
CTPYKTypa opMHUpYyETCS B IPOLECCE MPOrPaAMMHUPOBAHUA (KOJUPOBAHMS)
MOJTIYJIEH.
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Puc. 7.1. IlepBoeiii mar ¢GopMuUpOBaHUS MOIYJBHOW CTPYKTYPhI
IIPOrpaMMBbl P KOHCTPYKTUBHOM MOJIXOJIE.

Koncmpyxkmuenwiti nooxoo k pa3paboTKe MporpamMMbl MPEACTABIISET
coboit  MoaMUKAIMIO HUCXOJAIEH pa3padOTKH, TIpU  KOTOPOU
MOJyJbHAs JIPEBOBUAHAS CTPYKTypa TMPOTpaMMbl (POpMHUPYETCS B
mpolecce mporpaMMUpoBaHusT MopayJied. Pa3paboTka mporpammbl mpu
KOHCTPYKTHBHOM TIOJIX0JI¢ HAYMHAETCS ¢ TIPOTPAMMHUPOBAHUS TOJIOBHOTO
MOy, UCXOJA W3 CHeruUKAIMy TporpaMMmbl B 1iesioM. [lpu sToM
cnieruuKaIysa IporpaMMbl TPHHAMACTCS B KAUECTBE CTCIIU(PUKAIINN €€
rOJJOBHOTO  MOJYJsl, KOTOpPBIM  MOJHOCThIO  Oeper Ha  celd
OTBETCTBCHHOCTh 3a BBIMIOJIHCHHE (YHKIIMN MporpaMMbl. B mporecce
IPOrpaMMHUPOBAHUS TOJIOBHOTO MOAYJIS, B Cly4ae, €CiM 3Ta mporpamma
JIOCTaTOYHO OOJIbIlIasi, BBIIEISIOTCA MOJ3a/1auu (BHYTpeHHHE (YHKIIUN),
B TEpPMHUHAX KOTOPHIX MPOrPaMMHPYETCS TOJOBHOM MOAYJh. ITO
O3HAYaeT, YTO IS KaXJIOW BbIeIsseMod Tmon3agaun ((pyHKIUN)
co3faeTcs crnenu(puKanus pean3yrmero ee¢ (gparMeHta MporpamMMBbl,
KOTOPHI B JaJbHEHUIIEM MOXET OBITh TIPEACTABICH HEKOTOPHIM
NOAAEPEBOM  MoOAyJer. BaxHO 3amMerutrh, 4YTO 3]I€Ch  TaKXe
OTBETCTBEHHOCTH 32 BBHIMIOJTHEHUE BBIICICHHON ()YHKIIMN HECET TOJIOBHOM
(MOxeT ObITh, U E€JUHCTBEHHBIN) MOYJIb ATOTO MOJJIEPEBa, TaK YTO
crenuuKanUs BbIICICHHON (QYHKIIUU SBISETCS OJHOBPEMEHHO W
cnenu@uKael TOJIOBHOTO MOAYJsSl 3TOro TmojjaepeBa. B romoBHOM
MOJIyJIe TIPOTPaMMBI JUTsl OOpaIeHus K BBIICIICHHON (YHKIIUA CTPOUTCS
oOpamieHre K TOJIOBHOMY MOJYJII YKa3aHHOro TOJJepeBa B



COOTBETCTBUU C CO3JIaHHOW ero cnenudukanueit. Takum o0pa3zom, Ha
NepBOM Iare pa3pabOTKU OporpaMmbl (MPU MPOrPaMMHUPOBAHUH €€
TOJIOBHOTO MoOAyns) (opMmupyercs BepxXHssl HadajdbHas 4acTh JEpeBa,
HanpuMep, Takasi, KOTopasl moka3aHa Ha puc. 7.1.
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Puc. 7.2. Bropoii mar ¢opMHpOBaHUS MOAYJIBHOM CTPYKTYpHI
IIPOrPaMMBI IIPH KOHCTPYKTUBHOM IIOJIXOJIE.

AHajoruuHble JEUCTBUSA TPOU3BOASTCS MPU MPOTPAMMUPOBAHUU
JH000TO JPYroro MOAYJsi, KOTOPBIN BEIOMpAETCA U3 TEKYIIETrO0 COCTOSHUS
JiepeBa MporpaMMbl U3 YHUCHIA CHENU(UIIMPOBAHHBIX, HO TIOKa €Ie He
3aIpOrPaMMHUPOBAHHBIX MoOayJied. B pe3ynprare 3TOro MNpou3BOAUTCA
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ouepenHoe 10(OPMHUPOBAHUE JIepeBa MPOrPaMMBbI, HAMpPUMEpP, TaKoOe,
KOTOpPOE MOKAa3aHo Ha puc. 7.2.

ApxumexmypHuiti n00x00 K pa3pabOTKe MPOTPaMMbl MPECTABIISIET
coboii  MoauduKaluMioo BOCXOAsIIed pa3pabOTKH, MpU  KOTOPOU
MOAyJbHasi CTPYKTypa mporpammbl  (GopMHpyeTcss B  Ipoliecce
IporpaMMHpOBaHKUs MoAyJida. Ho mpu 3TOM CTaBUTCS CYyIIECTBEHHO
Apyras 1eidb pa3paOOTKH: MOBBIILIEHUE YPOBHS HCHOJIb3YEMOIO S3bIKA
OpOrpaMMHUpPOBaHUs, a HE pa3padOTKa KOHKPETHOH MporpaMmbl. ITO
O3HAuaeT, uTO Ui 3aJaHHOM TPEIMETHONM O0JacTh BBIIEISAIOTCS
TUNUYHBIE (DYHKIMHU, KaXAas U3 KOTOPBIX MOXET HCIIOJIb30BaThCS NpU
pEIIeHNH pa3HbIX 3ajlad B 3TOM 00JIacTH, U CeUU(PUIUPYIOTCA, a 3aTeM
Y IPOrPaMMUPYIOTCS OTAEIbHBIE
IpOrpaMMHbIE MOJYJIM, BBINOJHAIOMNE 3TU QyHKIMHU. Tak Kak mpoiecc
BbIJICJICHUSI TakuX (YHKIMHA CBSI3aH C HAKOIUIEHMEM M 0000IIeHrneM
OTBITa PEIICHUs 3a/ady B 3aJlaHHOW TMPEAMETHON 00JacTH, TO OOBIYHO
CHayaJla BBIJIETSIOTCA W PEATU3YIOTCS OTACIbHBIMU MOIYJISIMU Ooliee
npoctele  (YHKIMHU, a 3aTeM IIOCTENIEHHO TMOSBISAIOTCS MOIYJIH,
UCIIOJIb3YIOIIME paHee BblaeNeHHble (QyHKIMU. Takoil Habop Moaynen
co3faeTcss B pacueTe Ha TO, YTO TpH pa3paboTKe TOW WIM HHOU
IporpaMMBbl 3aJJaHHOM NMPEeAMETHOM 00JacTh B paMKaX KOHCTPYKTHBHOI'O
NOJIX0/1a MOT'YT OKa3aTbCsl MPUEMJIEMBIMU HEKOTOPBIE U3 3THX MOJYJIEH.
OTO NO3BOJISIET CYLIECTBEHHO COKPATHUTh TPYJ03aTpaThl Ha pa3pabOTKy
KOHKPDETHOM IPOrpaMMBbl IIyT€M TNOAKIKOYEHUS K HEH 3apaHee
3arOTOBJIEHHBIX W IPOBEPEHHBIX HA MPAKTUKE MOJIYJIBHBIX CTPYKTYP
HWKHEro ypoBHA. Tak Kak Takue CTPYKTYpbl MOTYT MHOT'OKpPaTHO
UCIIOJIb30BATHCS B Pa3HBIX KOHKPETHBIX MPOrpaMMax, TO apXUTEKTYPHBIM
MOJIXOJI MOXET paccMaTpUBAThCA KakK IyTh OOpHOBI C 1yOJIMpPOBAaHUEM B
OporpaMMHUpoBaHud. B cBsI3u ¢ 3TUM  OpOrpaMMHBIE  MOJIYJIH,
co3JaBaeMble B paMKaX  apXUTEKTYpHOrO  TMOJAXO0/a,  OOBIYHO
napamMeTpu3yloTcsl Il TOro, YTOObl YCHJIUTh NPUMEHUMOCTh TaKUX
MOJyJIEN ITyTE€M HACTPOMKHU UX Ha IMapaMeTphI.
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Puc. 7.3. Knaccudukanuss MeToAoB pa3pabOTKU CTPYKTYpPHI
Iporpamm.
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B knmaccuueckoM METOJIe HUCXOJAIIEH pa3pabOTKu PEKOMEHIYeTCs
CHayaJia BCE MOJIYJIH pa3pabaTbiBaeMoi IpOrpaMMBbl
3amporpaMMHUpOBaTh, a YK 3aTéM HayuHATh HUCXOJSIIEE UX
TeCTUpOBaHUE [7.5], UTO ONSATH-TAKU HAXOAMUTCS B TIOJTHOM COOTBETCTBHUHU
C BoJOMaAHbIM Toaxo0n0M. OJHAKO TaKOW MOPSIOK pa3pabOTKU He
MPEJICTABIISAETCSA JI0CTATOYHO OOOCHOBAHHBIM: TECTUPOBAHHE W OTJIAJKA
MOJIyJIel MOXKET MPUBECTU K M3MEHEHUIO Crenu(UKAIMU MOJYMHEHHBIX
MOIYJEd W JaXe K M3MEHCHUI0O CaMOM MOIYJIBHOM CTPYKTYPBI
IporpaMMbl, TaK YTO B 3TOM CJydae HPOrpaMMHUPOBAHHE HEKOTOPBIX
MOJYJICH MOXET OKa3aThCs OeCIoyie3HO TMpojeiaHHoi pabotoir. Ham
npeacTaBisieTcss 0oJee paluOHAIBHBIM JIPYroil MOPSIOK pa3paboTKu
OpOrpaMMbl, M3BECTHBI B JIUTEpAType KaK METOJ HUCX0O0su el
peanuzayuu, 4To NPEACTaBISAET HEKOTOPYIO MOAU(PUKALIMIO BOJOIAIHOTO
noaxona. B 3TOM MeTone KaxIbld 3anporpaMMHUPOBAHHBIA MOIYJIb
HAYMHAIOT Cpa3y >Ke€ TECTUPOBATh JO Mepexojia K MPOorpaMMUPOBAHUIO
JPYroro MOJyJIs.

Bce »TM Merompl HMMEIOT e€lle pa3iHyYHble Pa3HOBUAHOCTU B
3aBUCUMOCTH OT TOTO, B KaKOW MOCIEOBATEILHOCTH OOXOMISTCS Y3IIbI
(MOynM) JApEBOBUAHON CTPYKTYphl TMpOrpaMMbl B IIpPOIECCE €€
pazpabotku [7.1]. DTO MOXKHO JellaTh, HalpuMep, MO CJIOSIM
(pa3pabaThiBasi BCe MOJYJIM OAHOTO YPOBHS, MPEXKIE YEM MEPEXOIUTh K
caeaywoniemy ypoBHIO). Ilpu Hucxopgsuieir pa3paboTKe IepEBO MOMKHO
00XOUTh TaKXke B JIGKCUKOrpadUueCcKoM MOpsike (CBEpXy BHM3, ClIEBa
HarpaBo). Bo3MOXHBI M Jpyrue BapuaHTbl 00Xxoja jJepeBa. Tak, mpu
KOHCTPYKTMBHOM peanu3auu Jyisi o0xola JepeBa IporpamMMbl
1enecoodpasHo cienoBath uaesiMm MykcMaHa, KOTOPbIE OH MCIIOJIb30Ball
B NPEIJIOKEHHOM MM METOJIE€ BEPTUKAIBHOrO ciaoeHus [7.8]. CymHoCTh
TaKoro 00Xojia 3aKiIovaeTcs B clieayromnieM. B paMkax KOHCTPYKTUBHOTO
MOJIX0JIa CHayaja peaju3yloTcsi TOJbKO T€ MOIYJIH, KOTOpBIE
HEOOXOIUMBI JIJIsI CAMOTO MPOCTEUIIEro BapuaHTa MPOTPaMMBbI, KOTOpas
MOKET HOPMAJIbHO BBIMOJHATHCS TOJBKO JJII BECbMa OrPAHUYEHHOTO
MHOKeCTBa HAOOPOB BXOAHBIX JAHHBIX, HO JIJISl TAKUX JAHHBIX ATa 3a7a4ya
OyneT pematbcs 10 KOHIA. BMecTto aApyrux momynei, Ha KOTOpHIE B
TaKOW MporpaMMe€ HMEIOTCS CCBUIKH, B ATy MNPOTPaMMy BCTaBIISIIOTCS
JIUIIb KX UMUTATOPBI, 00ECTIEYMBAIOIINE, B OCHOBHOM, CHUTHAIU3AIUIO O
BBIXOZIE 3a MPEJAEIIbl 3TOr0 YaCTHOTO ciyyas. 3aTeéM K 3TOM mporpamme
TOOABISAIOTCS] peaau3allid HEKOTOPBIX JPYTrux MoayJed (B 4aCTHOCTH,
BMECTO HEKOTOPBIX M3 HUMEIIIMXCS HMMHUTATOPOB), OOECIEeUHUBAIONIUX
HOPMAaJIbHOE BBITIOJIHEHUE 11 HEKOTOPBIX JAPYrUX HAOOPOB BXOJIHBIX
naHHeIX. WM 3TOT mpouecc MNpoaoHKAaeTcss MO3TAHO JO TMOJHOM
peanuzanuu TpeOyemon mnporpamMmbl. Takum o0pasom, 00xonm AepeBa
porpaMMbl MPOU3BOJUTCA C LEJbI0 KpaTyalllUM IyTEM peajin30BaTh
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TOT WIM HWHOW BapuaHT (CHauyaja caMblid MPOCTEHIINI) HOPMAaJIbHO
JNEUCTBYIOLLIEN TMporpaMMbl. B CBS3M € 3TUM Takas pPa3HOBUIHOCTH
KOHCTPYKTHUBHOU peanuzaiuu NoJIy4msia Ha3BaHUE MeToza
YeneHanpasienHol KOHCMpPYKmueHou pearuzayuu. JJOCTOMHCTBOM 3TOTO
METOJa SIBISIETCA TO, YTO YK€ Ha JIOCTaTOYHO PAaHHEH CTaJUM CO3AECTCS
paboTaromuii BapuaHT pa3zpabaTbiBaeMoi nporpammsl. [lcuxonorudecku
3TO WrpaeT pojib JONWHra, PE3KO TMOBBIMIAIIIET0 3h(HEKTUBHOCTD
paszpaboTyuka. [TosTomy 3TOT METOJI ABJISIETCS BECbMa
MPUBJIEKATEIIbHBIM.

[TomBomss WTOr CKa3aHHOMY, Ha puUC. 7.3 TpeacTaBieHa OOIIas
KJaccu(UKAIUs PACCMOTPEHHBIX METOJOB Pa3pabOTKU  CTPYKTYPHI
POTrpaMMBl.

7.4. KOHTPOJIb CTPYKTYPBI IPOIPAMMBI.

JIst KOHTPOJSL CTPYKTYphl MPOrpaMMbl MOXKHO MCIOJIb30BaTh TPHU
Metona [7.5]:

® CTaTMYECKHUU KOHTPOIIb,
® CMEXHBIH KOHTPOJIb,
® CKBO3HOM KOHTPOJIb.

CraTtudyeckuil KOHTPOJIb COCTOUT B OLIEHKE CTPYKTYpPBI IIPOrpaMMBl,
HACKOJIBKO XOpOIIO IporpaMma pa3Oura Ha MOAYJIM C YYETOM 3HAYEHUN
PACCMOTPEHHBIX BBIIIE OCHOBHBIX XapaKTEPUCTUK MOYJIS.

CMEXHBIII KOHTPOJIb CBEpPXY - OTO KOHTPOJIb CO CTOPOHBI
pa3pabOTYMKOB apXUTEKTypbl W BHemHero onucanus [IC. CMexHbIi
KOHTPOJb CHHU3Y - 3TO KOHTPOJIb CleUU(PHUKAIUU MOAYJIEH CO CTOPOHBI
Pa3pabOTYMKOB ATUX MOAYJICH.

CKBO3HOUM KOHTpPOJb - 3TO MBICIICHHOE NMPOKpPYUYUBaHUE (IIPOBEpKA)
CTPYKTYpbl TpOrpaMMbl TpPU BBHIIOJHEHUU 3apaHee pa3padOTaHHbIX
TECTOB. JSIBiAeTCA BUIAOM JAMHAMHYECKOTO KOHTPOJIS TaK K€, Kak U
pyuyHas UMHUTaLUMs (QYHKIMOHAIBHOW crieUU(UKALUN WIH apXUTEKTYPhbI
I1C.

Cnengyer 3amMeTuTh, 4TO YyKa3aHHBIH KOHTPOJb  CTPYKTYpHI
IporpaMMBbl IPOU3BOAMUTCS B paMKax BOJOIAJHOTO MOJIX0Ja pa3paboTKu
I[IC, T1.e. mpm KiaccuyeckoM mnoaxone. IIpu KOHCTPYKTHMBHOM M
APXUTEKTYPHOM  MOAXOJAX  KOHTPOJb  CTPYKTYpbl  MPOrpamMMBbI
OCYLIECTBJISIETCSI B IpOLECcCEe MNPOrpaMMHUpPOBaHUS  (KOJUPOBAHMS)
MOJyJEH B HOAXOIAIINE MOMEHTHI BPEMEHHU.

YupaxxHeHus K jJekuuu 7.
7.1. Ymo makoe npoepammuulii MOOYIb?
7.2. Ymo makoe npouHocms npocpammHo20 MOOYs?
7.3. Umo makoe cyenieHue npocpammHo2o Mooyisa?
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