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AHHoTanms. PaccMoTpeHa 3BOJIIOLMS Pa3BUTUS TEXHOJOIMH KOMIIBIOTEPHBIX CHCTEM IO IIyTH
aBTOMAaTH3aIlMM W CO3JaHUs COOPOUHBIX JHHUHA. [IpUBEEHBI OCHOBHBIE MOJIOKEHHS, OOBEKTHI
TEXHOJIOTHU TIPOTPAaMMHUPOBAHMS M COOPKH CIIOXKHBIX CHCTEM H3 TOTOBBIX PECYpCOB (MOIYyIIeH,
00BEKTOB, KOMIIOHEHTOB U CEpPBHCOB), KOTOpPbIE KOHQHUIYPUPYIOTCS B BapHaHTHBIC CTPYKTYPBI
MIPOTPAMMHOM CHCTEMBI IO COOTBETCTBYIONIMM JMHMAM Ha (habpukax MpOrpamMM.
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BBEJEHHME

Axanemuk B.M. ['mymkoB ocHOBan U chopMyIHpOBal OOIIME TONOKEHUSI TEXHOJIO-
ruu DBM, cucreM u nporpamMm B 60-X romax MmpoLUIOro CTOJETHS, KOIrJa Havyajaoch
MIOCTPOEHUE ceMmeiicTBa oTedecTBeHHBIX OBM m cuctem. YueHbIi NpEeABOCXHUTHI
pa3paboTKy TMOKHX KOMIIBIOTEPHBIX TEXHOJIOIMH, 00ECHeuMBAIOLMX POU3BOACTBO
KOMITBIOTEPHBIX CHCTEM [0 THIy KOHBEWEpHOW COOPKH, MPOBEPEHHOM Ha aBTOMO-
OmipHBIX 3aBojax (factory) ®opna. Ilo muenuro B.M. ['mymikoBa, TEXHOJIOTHS SIB-
JISIeTCsl JIBUTATENIeM IMPOrPecCUBHOIO pa3BUTHA JI0O0OWH HAayKd, B TOM YHCJIE U Teo-
puu co3nanus IBM, undopmanmonnsix cucrem, ACY, ACYTII u ap. [1].

Wnero Texnomorun kKoHBeiepHoN cOopku B.M. IIymkoB M310KHUI HA HAYYHOM
cemuHape Uuctutyra xubepuetnkn AH YCCP (1974 r.), mpenctaBuB ee xak Habop
TEXHOJIOTHYECKUX JIMHUN TPOM3BOJICTBA KOMITBIOTEPHBIX MPOJYKTOB M TMPHKIIAIHBIX
cucteM. Ha ocHOBe 3TOH KOHIENIMH CTPOMIIUCH HOBBIE CPEACTBA BBIYUCIUTEIBHOU
TEXHUKH — OOJIbIINE U MaJIble BEICOKOIIPOM3BOAUTEIILHBIC BHIUUCIUTEIBHBIE CUCTEMBI
C MaKpOKOHBEWEpPHOH M MHOTompolieccopHoit opranuzanueit OBM («Ykpaunnay,
«duenpy», «Mask» u ap.), a Taroke nHGopmannonnsie cucteMmbl Tuia AUC «HOmurep»
B MHucturyte kubepuetuxku AH YCCP [2, 3].

Wnes koHBeiiepHOW cOOpPKM OKazanach HACTOJIBKO MPOAYKTUBHOM, YTO M CErOJIHS
KOMITBIOTEpHBIE COOPOYHBIE TEXHOJIOTHH 00ECIIeYMBAIOT BBIITYCK PA3IMYHBIX MOJEIeH
KOMITBIOTEPOB, KOTOPBIC IIMPOKO UCTIONB3yIoTCcs 70 % Hacemenus 3eMHOro mmapa. Ha
9THX KOMITBIOTEPAX PElIaeTCs MHOKECTBO OM3HEC-3a/1a4, PeaTn3yTCss MHOTOYHCIICH-
Hble MH(OPMAITMOHHBIE YCIIyTH ¢ momouibio MaTepHera n ap. OgHAKO A1 perieHus
CJIOJKHBIX HAYYHO-TEXHHUYECKHX 33]1ad COBPEMEHHBIE TEXHOJIOTHH Pa3pabOTKH COOTBET-
CTBYIOLMX MH(OPMAIIMOHHBIX U MPOIPAMMHBIX CHCTEM HE JJOCTaTOYHO COBEPILEHHBI.
X emie npeacTOUT yiIydllaTh U Pa3BUBaTh, YTOOB! MOAHATH YPOBEHb IPOU3BOJICTBA.

Texnosorus nporpammupoBanust (TII) coxkHBIX cuCTeM cO3/1aBajlach B T€UEHUE
MHOTHX JIET HAyYHBIMH KOJUIEKTHBAMHU aKaJeMHYECKUX WHCTUTYTOB MHOTHX peciy0-
muk CCCP.
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B naHHO# cTaTthbe paccMOTpPEHBI ITyTH Pa3BUTHS, OCHOBHBIC TOJIOKEHUS U 00bEK-
ThI TH, a TaAKXKC TCXHOJIOTHUA C60pKI/I CJIOKHBIX CHUCTEM M3 I'OTOBBIX PA3HOPOJAHBIX IIPO-
TPaMMHBIX DJIEMEHTOB, Ha3bIBa€MbIX KOMIIOHEHTaMH MOBTOPHOTO HCIIOIb30BAHUS
(KITA) wim reuses.

CTAHOBJIEHUE TEXHOJIOI'MA INPOIPAMMMUPOBAHUA B CCCP

Jus mepBeix OBM mporpamMMbl mucanuch Ha S3bIKaX ONEPaTOPHBIX Trpad-cxem, af-
pecaom, AJITOJI-60, DOPTPAH, KOBOJI u np. Ux npeoOpazoBanue B koasl I9BM
OCYILECTBISIOCH ¢ TOMOUIBbI0 mporpamMmupyronmx nporpamm (IIpIl) wmm cucrem
[IPOrpaMMHPOBaHUs (TPaHCIATOPOB, UHTEpIIpeTaTopoB). OHU pa3padaThIBAIUCh VIS
OBM, kotopsle co3nasanuch B CCCP, B ToMm uucie u B Ykpause. [lanee npencras-
JieHbl dTansl craHoBieHus TIIL

I[porpammupoBanue. BceBO3MOXKHbBIE aCIIEKThl IPOrpaMMHUPOBAHMS IIPU HaNuUCa-
HUM TIPOTPaMM JUISl PEICHUs] Pa3IMYHBIX MaTeMaTHYeCKUX 3a1ad Ha DBM omnmcasbl
B MoHorpadusax «bsictpoaelicTByromue anekTponHsle Mamnusl AH CCCPy» (C.A. Jle-
oenes, 1952 r.), «Onementsl nporpammupoBanus» (AW Kuros, U.A .Kpunuikuii,
1956 r.), «Hauampuble cBeneHmst o pemeHun 3amad ausi OBM» (A.A. JlamyHOB,
I'.A. Illecronasnos, 1957 r.), «AIropuT™MBI B MalMHHOE pemieHue 3axaaqd» (B.A. Tpax-
tenrepu, 1957 r.), «O06mee onucanne BOCM u MeToquKa BBINOJIHEHHS OIEpaIHii»
(C.A. JlebeneB, B.A. MenbHuKoB, 1958 T.), «AnpecHOE NPOrpaMMHPOBAHHEC)
(EJI. IOmenko, 1962 r.), «I'pad-cxemHoe mnporpammupoBanue» (A.A. JlsmyHOB,
A.Il. Epmio u ap., 1958 r.). ABTOpBI 3THX HaYYHBIX TPYAOB OTKPBLIH 3pY aJTOPUTMU-
3al[MM BBIYMCIUTENBHBIX 33Ja4 M UX MPEICTABICHUS MAIIMHHBIMU S3bIKAMH.

Ipoepammupyrowas npoepamma. Ha si3bIke OMEpaTOPHBIX CXEM AITOPUTM MPO-
rpaMMbl IIPEJCTABISIETCSl CXEMOM, COOTBETCTBYIOLIEH ympasistomeMy rpady Ipo-
IpaMMbl, U COBOKYITHOCTBIO clienu(puKaMi Kaxaoro oneparopa. Ilepsas nporpamMmu-
pytomas mporpamma (IIpll-1) pazpaborana B 1954 r. 3.3, JIrobumckum u A.I1. Epiiio-
BeIM B MI'Y mog pykosoactsom M.P. Illypa-bypa. Ha ee ocHOBe mpoeKTHpoOBaIuCh
npyrue IIpll na mammnax BOCM, «Crpena», M-20 u np. B pesyibTare co3gaBainch
(dyHIaMEHTaIbHBIE AITOPUTMBI TPAHCISIUHA W TEOPHUS MPOTPaMMHPOBAHHSL.

B.M. I'mymikoB B crathbe «O0 OJHOM METOAE aBTOMAaTH3aLUU MPOrpaMMHPOBa-
Hus» U A.A. CrorHuil B ctarbe «O NpHHLIMIAX MOCTPOEHUS CIELUAIN3UPOBAHHON
nporpammupyomei nporpammel» (IIporpammupoBanue, Ne 1, 1958 r.) obocHoBamu
6ubnuoreunsiii meron Ilpll Ha mpumepe anroputMa peueHus cucteM auddepenu-
anbHbIX ypaBHeHU. B Ykpaune IIpll peanuzoBanuch uisi OTEUECTBEHHBIX MAIlUH HA
ocHoBe ajpecHoro sa3bika E.JI. FOmenko u crnenuanu3upoBaHHbIX A3bIKOB — aBTOKO-
JI0B. AZIPECHBIH A3bIK MOA00EH SI3bIKY MaTEMaTHKH: alTOPUTMBbI Ha HEM 3aITUCHIBAIUCD
HaOOpOM OIEepaTOPOB W3 OJHOW WIIM HECKONBKHX (opmyl. OTIHYUTENBHOW 0COOCH-
HOCTBIO 3TOrO s3bIKa SBJSUICS YKas3aTelb BTOPOIO paHra JUii MHOTOKPATHOTO
nepexona. CpencTBaMu aJpecHOr0 S3bIKa OMMCBHIBAINCH 33aJa4d BBIYMCIUTEIBHOTO
xapakrepa u IIpIl mma mammu «Kues», «Ypam», «/Juenp» m mp.

Cucremsbl nporpammupoBanus. B 1960 r. mosBuinch HOBbIE yHUBEPCAIbHBIC
si3p1ku iporpammupoBanus (AI1): AJITOJI-60, DOPTPAH, KOBOJI, ITPOJIOT, ATA
u ap.). Ogaum u3 niepsbix 061 AJITOJI-60. Bo muorux uncruryrax AH CCCP navanm
paspabateiBaTh TpaHCIATOPHI ¢ A3bika AJITOJI: TA-1 — C.C. JlaBpos (JII'Y, 1962 1.),
TA-2 — M.P. Ulypa-bypa u 2.3. Jlwooumckuii (UIIM, 1963 1.), TA-3 — (AJIbDA-
cuctema) B pycckoit Bepcun sizbika AJII'OJI-60 — A.I1. Epmos u ap. (CO AH CCCP,
1964 r.), TA-4 — nna YBK «/{unenp-2» E.JI. FOmenko, E.M. JlaBpumesa (MK AH
CCCP, 1965 r.).

B TA-1 pa3zpaboTana ObICTpasi ¥ MPOCTasi CXeMa TPAHCIISAIUHN, CTEKOBBIN MOIXO0/T
K TPOrPaMMHPOBAHUIO BBIPAKEHHH, pealn3aly Mpouenyp 0e3 MX THIH3AUH H
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pexypcuBHOCTH. B TA-2 pa3paboTan opUrHHaIBHBINA alTOPUTM MPOTPAMMHUPOBAHUS TIPO-
LeJlyp, MEXaHU3Mbl YIIPaBJIeHUs MaMsATbIO (OIEpaTUBHON M BHEIIHEH) U MeTo[ Talbnuy-
HO-ympaBisieMoil reHepaumu kofa. B TA-3 peannzoBaHa ONTUMHU3ALMs (BBIPAKEHH,
LUKJIOB, IIPOLIEAYP, MaMSITA M Ap.) ISl TOBBIIEHHUS 3(P(EeKTHBHOCTH BBIXOAHOTO KOJA,
MOZOOHOT0 KOy MPOrpaMM, CO3AAHHOTO BPYUHYIO, a TAaKKe ONepaliy HaJl MHOTOMEPHbI-
MH 3HAQUCHHSMU U KOMIUICKCHBIMH TUNaMH aHHbIX. B TA-4 peanmmzoBan CM-merox Tab-
JIMYHOTO TIPE/ICTABIICHHSI 0a30BBIX CUMBOJIOB SI3bIKA M COOTBETCTBYIOIIMX CEMAaHTHUECKHX
nporpaMM. HOBBIM MOAXOAOM B MOCTPOESHMM CHUCTEMBI MPOTrpaMMHUpPOBaHMA «JlHemp-2»
ObUTO co3/anne o0Iero apupmeTuyeckoro OJoka uist aByX s3bikoB: AJIIOJI u KOBOJL

Hs moBeix DBM TA-1-TA-3 u OC peann3oBaguch B MAIIMHHOM KOJI¢ 3TUX Ma-
muH, a TA-4 — Ha aBTOKOAE MamMHBI «JlHEeTp-2)», KOTOPHIH BXOAMI B 00IIEeCHCTEM-
HOE MporpaMMHOe oOecredyeHue.

Jliis ycoBepieHCTBOBaHUS pa3paboTku TpaHcisiTopoB D.3. Jlrooumckwii (1963 1.)
MIPEUIOKIIT IPOMEKYTOUHBIH si36ik AJIMO muist mepeBojia B Hero jroboro S, a 3arem
B ko7 OBM. f3pik AJIMO — 3T0 HekoTopas abcTpakTHas MallWHA, OTPaXKaroIias
ocooennoctu kiacca I9BM B CCCP. Orot u apyrue sizpiku (JIICUIJIOH, CUT'MA)
CTaJIN A3BIKAMU-TIOCPETHUKAMH TPU TpaHCISIIUK mporpaMM ¢ pasznuusbix SAll. C ux
IIOMOIIIBIO OCYILECTBIISIICS IEPEBO C 711 BXOIHBIX SA3bIKOB B 77 MAIIMHHBIE S3BIKH, T.€.
«H3 M B OJIUH» U «U3 0JHOTO B m». I3k AJIMO Obln peain3oBaH Jyist JyUIIUX OTe-
YEeCTBEHHBIX MammMH Toro Bpemenn (M-20, BOCM-6, «MwuHCk-2», «Ypan-1») Ha
npumepe TpancaaTopoB ¢ AJIIOJI-60 u ®OPTPAH.

Teopusi nporpammupoBanus. KoHCTpyHupoBaHHe alrOpUTMOB IIPOrPaMM BHavaje
MIPOBOJIUIIOCH C MIOMOLIBIO ONEPaTOPHbIX cxeM JIsmyHoBa, SIHOBa, CTPYKTYPHBIX CXEM H
ONOK-cXeM. DTH CXeMbl NpOorpamMM IepeBoiInch B onuH n3 Sl mis peammzamym
B IIpIl. OHOBpPEMEHHO CO31aBaIICh HOBBIE METO/BI U CPEACTBA IPOrPAMMUPOBAHUSL.

Aneebpauueckue szviku. Ilpu dopMarbHOM TPOTPAMMHUPOBAHMH HCIIOIH30BA-
JUCHh TEOPUHU aBTOMATOB, AITOPUTMOB, aJreOpbl U MHOXKECTB, a TAK)XKe TEOpHs onepa-
TOPHBIX CXeM, cucTeM anroputmudecknx anredp (CAA) u METOIBI peamu3aliuu ce-
Mantuku SI1 B TpaHcnsaTopax juist paznuuHeix OBM. B pesynbrare Obutn cO370aHBI
TEOPETUUYECKHUE aCHEKThl MPOrPaMMHUPOBAHUS C TO3UIMHA yKa3aHHBIX TEOPHH, a Tak-
xe Teopuit CAA, koHTeKCTHO-cBOOOAHBIX AII, cemanTnueckoro ommcanus AI1 u ap.
Orto ortobpaxeHo B nepBod moHorpaduu B.M. I'mymkoBa u ap. [4], koTtopas Obuia
nepeBejieHa Ha aHTIUiickuil s3bIK. [lox pykoBoxctBom E.JI. IOmenko paspaboran
CM-meron npezncraBienus cemantuku SII B tpanciaaTopax c sa3bikoB AJIIOJI-60
u KOBOJI nnsa mammmusl «JlHenp-2», a TakyKe CXEMHBIN aJroOpuT™M CHHTAKCHYECKOTO
anammza SI1 n PTK-xommekc.

Hzvik YTOITUCT [IPH3. Orot si3bik paspadotan D.X. Telyry Juisi CUHTE3a Mpo-
rpamm B SII1 Ha OCHOBE ONMCaHMs CEMAaHTUYECKOW MOJICIH IPEIMETHON 00JI1acTH periie-
HUSI MAaTeMaTUYECKUX 3a/1a4 B rakerax npukiaaubix nporpamm (I1I1IT). Cuntes ceman-
THYeCKHX mporpamM B si3bikax PL/1, DOPTPAH, ACCEMBJIEP peannuzoBan MeTogom
[IOJICTAHOBKHU MPHUKJIAJHBIM 3a/lauaM CEMaHTHKH UX peanusaunu B SIl n onepaunsmu
cuctemsl [IPU3 B OC EC.

Tpagpuueckuii P-s3vix. JIaHHBINA sI3BIK TpeIHA3HAYAICS JUISI KOHCTPYHPOBAHUS
CTPYKTYPBI MPOU3BOJIBHBIX IPOTPAMM U MX CXEeMHOU peanusanuu P-rpadamu. beut co-
3/1aH OTEYECTBEHHBIH M MexayHapoanblii crannaptel [ISO/IEC mnst ommcanust P-rpa-
(OB M yCTPOHCTBO CHHTAKCHYECKOT'O KOHTPOJIS MPOrPaMM B HECKOJIBKHX MaTeHTax [5].
CrpykTypHas HHTEpIpeTanus CUHTakcuca u ceMaHTuku SI1 BeIMoNHAIACH ¢ UCTIOND-
30BaHMEM 3TOro s3blka. ['paduueckuil crmocod MporpaMMHUpPOBAHUS NPUMEHSUICS BO
MHOTHX OpTaHU3alUsIX BOEHHO-NpomblnuieHHOro komiekca CCCP.

Oo0bexTbl TII. KntoueBbIM TOCTHKEHHEM MIPOrPaMMHUPOBAHUS SBHIHCH OHOIHO-
TEKHM CTAaHJAPTHBIX MTOANIPOrPAMM BBIUYUCINTEIBHON MaTeMaTHKH. MeToabl mporpam-
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MHUpPOBaHUS B pa3HbIX SIII OCHOBBIBAJIMCH Ha ammapare MOBTOPHOI'O HCIIOJIb30BaHUS
MOJIIPOrpaMM U3 OMOIMOTEK mporpaMM. Mx BBI30B, a Takke (QYHKIUH U MPOLETYPHI
(manpumep, subroutine B si3pike POPTPAH) ocymiecTBisinch omnepaTopaMH THIA
CALL c yka3aHueM MX MMEH M crnucka (akTudeckux mapamerpos. Ilpu paspabortke
CJIOXHBIX CUCTEM MEPBOHAYAIBHO MCITOJIB30BAINCH MOYJIN U OTJCIIbHBIE TPOTPAMMBI.

Mooyns. Jlornyeckn 3akoHYEHHBIM (pparMeHTOM mnporpammbl Ha Jirobom I,
BBITIOJIHAIONIMM OIPENEICHHYI0 (YHKIMIO ¥ MMEIOIINM CBOWCTBA 3aBEPILCHHOCTH,
pa3ienbHON TPAHCIALUKY U TIOBTOPHOI'O MCIHOJIb30BaHMS, SBISETCA MOLYJb. I HEro
paspabatsiBaics MacnoptT — UH(GOPMAMOHHBIN OJIOK, colepKaluii ONMCcaHHe BXOJI-
HBIX U BBIXOJIHBIX JITAHHBIX, & TAKXKE OIIEPATOPOB BHI30BA APYTHX MOysiel. OHM aKTHB-
HO HCIIOJIB30BAIUCH MPU COOPKE Pa3HOAZBIKOBBIX MOJIYJIEH.

Humepdghetic. KimtoueBbIM TOHITHEM TEXHOJIOTUH Pa3pabOTKU CIOKHBIX MPUKIAI-
HBIX CHCTEM M3 Pa3HOPOJTHBIX M PA3HOS3BIKOBBIX MOJYJIEH cTall MHTepderc — Mo-
JYJb-TIOCPEIHUK MEXKIY JBYMsI 00BETUHIEMBbIMU MOIYJISIMU [6, 7]. B HEM onuchIBAIIUCH
JTAaHHBIC U OTEPaTOphl UX MEepeayn OT OJHOTO MOJIYJISI IPYTOMY, a TaKKe IOJTydeHHBIA
pesyabrar. MHTepdeiic peanmzoBan B cucreme AITPOII ¢ momornpo OMOIHMOTEKH HH-
TepelicHbIX PYHKIMI Npeodpa3oBaHus OTIIMYAFOIMXCS THIIOB JaHHBIX, KOTOPBIMH 00-
MEHUBAIOTCSI MOJYJIU Mexay coboil. ITo3nHee mia omucanus uHTepdeiica ObLI co3laH
s3bik IDL (Interface Definition Language) u Opokep 0OBEKTHBIX 3alPOCOB B CHUCTEME
CORBA B pamkax o0bekTHOTr0 noaxona. Onucanue uHTepdeiica mocpeaHukaMu stub
u skeleton ynpoctuino 3amady cOOpKH Pa3HOSA3BIKOBBIX MOJIYJICH.

Dynxyuu u komnozuyuy. PopMaIbHBIM MOIX0IOM K 00beAMHEHNIO (YHKIUH 1ie-
MOYKAMH «JIaHHbIe—(DYHKIHA—HMMSD», «)YHKIHMU—KOMITO3HIIUS—CCKPHUITLIUSY SBISETCS
KOMITO3UIIMOHHOE NporpaMMupoBanue [8]. IIporpaMMmHas mojjiepikka 3THX LENoueK
— cucrema JIEOUIIC, obecrieunBaroiias IOCTPOSHHE MPOTrpaMM U3 (PYHKIHH, 3a1aH-
HBIX Ha HEKOTOPOM MHO)KECTBE MMEHOBAHHBIX NAHHBIX, JECKPUILMH M JIEHOTATOB
(3HaueHuit). CeMaHTHKA 3aJaeTCsl OPIAMHAPHBIMUA (YHKIHMAMU OOpPaOOTKH OINEpaIuid,
uHTEeperCHBIME QYHKIUAME, apHBIMA (QYHKIUSMH, & TAK)Ke HMCHOBAHHBIMH JIAHHBI-
Mu. Onepanuy KOMIO3UIMHM — 3TO MOJKIACC CTAHAAPTHBIX KOMIIO3ULUH U AEKOMIIO-
3UIUOHHBIX (QYHKIHH.

Komnonenmor nosmopnozo ucnonvsosanus. Hapany ¢ pa3paboTkoil HOAIporpamMm u
OMOIMOTEYHBIX TIPOrPaMM OCYIIECTBIIICS COOp TOTOBBIX K MCTIOIB30BAHUIO TPOTPAMM H
aIropuT™MOB B ['0Cy1apCTBEHHBIN U peciyOIMKaHCKUN (DOHIBI AITOPUTMOB M TPOTPAMM.
B 10 Bpems 3a pyOexoM NpPOBOAWINCH aHAJIOTMYHbIE MepolpusTus — reusebility.

IIpuxnagnoe nporpammuposanune. Muorue nactutytsl AH CCCP u npenmnpu-
ATUSL CTPaHbl 3aHMMAINCh pealu3alield Hay4yHbIX M NPHUKIAJHBIX 3a71ad.

Coszoanue ACY, ACYTII. ]Ins aBromMaTH3anuy NpeaupusTHI pa3TUdHOTO YPOBHS
B.M. I'mymikoB mpennoxun teopuro ACY u ACYTII [2], koTopyio OH peanu3oBai,
IIpUHUMas ydactue B co3naHuu nepBblx ACY B Vkpaune (s JIMCMUaHCKOTO XUM-
KoMOuHaTa, JIOHeIKOro ropHO-000TaTHTENBHOTO KOMOMHATa, JIbBOBCKOTO TeleBU3H-
OHHOTO 3aB0ja), bonrapuu u ['JIP (Juist Merammyprudeckoro KOMOMHaTa). ABTOp Ha-
CTOsIIEH CTaThU B COCTaBe IPYIIIBI YYEHBIX PUHUMAN ydyacTue B pazpaborke ACYTII
MpoKaTa MeTajlla Ha MeTajurypruueckux komOnnartax bepnuna n Jleiinuura (I'/IP) na
06aze YBK «/Inenp-2» B pamkax MeEXrocyJapCTBEHHOro mnpoekrta YkpawHa—I /[P
(1971-1975 rr.). IlpuHuunsl ¥ CTPYKTYpY 3TOro mpoekrta pazpadoran B.M. ['mymnikos.

Haxemuvl npuknaouvix npoepamm. IlakeT mporpaMm — CHCTEMa YIPaBISIOMINX,
MIPUKJIaTHBIX U 00CITY)KHBAIOIINX MOJYJIEH C S3bIKOM IMOJIb30BATENs Ul HOCTAHOBKH
3aIaHus I PEIICHUs 3a7a9d U3 3aaHHoro kiacca. ChopMupoBaiack o0Immas CTpyk-
Typa, cymHocTh 1 npuHimisl noctpoenus [1I1I1. ITo nanHO# TexHONIOTHU OBLIO pa3pa-
6otano 6osee 20 TIIIT quis pemenuit 3a1a4 00pabOTKH TaHHBIX HA TPAHCIIOPTE, B KO-
HOMHKE, CTATHCTHKE, MATEMAaTHIECKUX BBIYUCIICHUSAX, CHCTEMHOM ONTUMU3AINN U JIp.
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B pesynbrare cozganus pasnnunblx [III1 chopmupoBana uHIycTpuaibHas TEXHOJO-
rua noctpoenus IIIIII nox pyxkoBoactBoM akaznemuka M.B. Cepruenko, onucaHHast
B MoHoTrpadun «lIprukinagasie nporpammusle cucteMs (B.H. Pexpko, U.B. Cepruen-
ko, A.C. Cryxkano, 1992 r.).

B pa3BuTHe OTEUECTBEHHON TEXHOJOTMM TMPOrPAMMHUPOBAHUS BECOMBIM BKJIAJ
BHECITM BeJyIHe crenuanuctel akagemudeckux uHctutyToB AH CCCP, a mmeHHO
B.M. TI'nymxos, W.B. BenbOunkwuii, A.Il. Epmos, 3.3. Jliooumckuii, B.C. JlaBpos,
M.P. llypa-bypa, E.JI. FOmenko, 2.X. Teiyry, U.B. Cepruenko, KoTopbie HENOCpEI-
CTBEHHO CO3/IaBAIM CHUCTEMBbI ITPOTPaMMHUPOBAaHUs, NpUKIanHble cuctembl, ACY
n ACYTIL Ha xondepennmsx mo TII oOcykaanuch Moiy4eHHbIE HOBBIE TEOPETHYEC-
K{e ¥ NPUKJIaJHbIEe aClIEeKThl IPOEKTUPOBAHUS, pa3paOOTKH, TECTUPOBAHUS PA3TUYHBIX
BHJIOB cucTeM (IIPUKIIAJIHBIX, HHPOPMAaMOHHKIX) [Tt Oonbimx DBM, a Takxke 3amaun
9KCIuTyaTanuu u compoBoxaeHus I10.

Pazpabotky cpencts aBromaruzanuu TI1 ¢punancuposan [ KHT CCCP. Boixoanmm
cnenmabHble ToctanoBieHust CoBeta MunnctpoB CCCP, HampaBieHHbIE Ha Pa3BUTHE
CPEJICTB BBIYUCIUTEIHHON TEXHUKH M TEXHOJOTHH M3TOTOBJICHHS MPOTPAMMHBIX HPO-
aykroB (ITIT) 1 cnaun ux B GOHABI aITOPUTMOB U TIPOTPAMM ISl UCTIONB30BAHUS JIPY-
TUMH OPTaHU3ALUSIMH.

Aemomamuzayus npoepavmuposanus. VIHITyCTpUAIbHBIA BBITYCK CIOXKHBIX IIPO-
rpamMm B.M. ['ymkoB npemiaran peanmi3oBarth ¢ IOMOIIBIO COOPOYHOTO KOHBEHepa T10
Tty JiuHUIA Ha 3aBojiax Poppa. [lo ero muenuro, Gpadpuka MPOU3BOACTBA MPOrPAMM JIOJI-
MKHa 000pyAOBaThCs JIMHUSAMH [IPOrPaMMUPOBAHMS PA3IMYHbIX IIPOrPaMM, OObEINHAIOLIN-
MH UX B HOBYIO arperatHyro CTPyKTypy. ABTOMAaTH3alMel pa3HBIX aClEKTOB pa3pabOTKH
MPUKJIAIHBIX CHCTEM C HCIONB30BaHUEM MPOrpamMM, KOTOpbIe ciaBanvch B DOHABI anro-
PUTMOB U IIPOIrpaMM, 3aHUMAIIMCh MHOTHE CrelUaIicThl MHCTUTYTOB CoBerckoro Coro3a,
B ToM urciie MUK AH YCCP. JlanHoii npo0sieMaTUKOW aBTOP HACTOSINEH CTaThy HAYA 3a-
HuUMatbest ¢ 1965 1., xorma no mHuimatiBe B.M. T'nmymkoBa rpymimmy pa3paOoTYMKOB
TpancisiTtopoB ¢ s361k0B ABTOKO/I, AJIT'OJI-60, KOBOJI u3 otnena E.JI. FOmenko MK
AH YCCP nepesemn 8 CKb MMC UK AH YCCP anst mocTtpoeHust TpaHCIISITOPOB st
HOBbIX OBM, a mmenno «Mupy», YBK «uenp-1» u «duenp-2» u ap. [9].

[poextsr apromaTmzanmu npuknanabix cuctem u I B UK, ¢unancupyembie
I'KHT CCCP, Brimroyanu cieayromue pa3paboTKu: (popMalibHbIe TEXHUYECKHE 3aaHus
(FO.B. Kamuronosa, A.A. JlernueBckuii); cuctema apromatusauuu nporpamm AITPOII
(EM. JlaBpumesa); [T meromoB uuciennoro anaimmsa (M.H. Momuanog); IIII1
JUCIIPO (U.B. Cepruenko, A.C. Crykano) u craructuku (M.H. [Tapactok); TexHonoru-
yeckuit komruieke nporpammucta TKIT (M.B. BensOuiikuii); CAA «MynbTHIIPOIECHCT
(C.E. Leiitnun); xommosunmonHoe nporpammuposanue JEDUIIC (B.H. Penpko); muano-
roBele cuctembl o0ydenust SI1 (E.JI. FOmenko, A.M. Jlorsuuio); cuctema «MakpoOom»
(JLIL Babenko); cuctema MyasrunporpammupoBanus «Tepem» (H.M. MutiieHko) u ap.

CpeznctBa aBTOMaTH3alMU Pa3padaTHIBAIM TAaKKe U JPYrMe HAy4HbIE LEHTPBI
CCCP: cucrema «IIpm» (3.X. Teryry, UK AH DCCP), cucremsl «Anbda» u «beray
(A.I1. Epmos, HI'Y, HoBocubupck), cucrema AJIA (C.C. JlaBpos, JII'Y, Jleannrpan),
cucTeMa aBToMaTu3aluy MateMarndeckux 3anad (M.P. Illypa-bypa, UTIM AH CCCP),
cuctema moayibpHOTO TiporpammupoBanus (E.A. Xorones, MI'Y), cuctema aBTOMaTH-
3ammu TpauciaTopoB (M.A. INonma, UactutyT Matematnku, MCCP), cuctema mociou-
HOT'O MPOEKTUPOBaHMs pOrpaMMHBIX poekToB (B.M. dykceman , PI'Y, Pura), cuctemsr
tenekommyHnukaimu (B. bapazuns, Jlat.CCP) u T.1. Tak, B 1982 r. B Kanmunune Ob11 co-
3/1aH TPOTPAMMHO-CTPOUTEIBHBIN 3aBoj s mpousBoacTBa ACY.

[Ipu BeImonHeHun Hay4yHbIX MpoekToB B CCCP chopmupoBanuck pazindHbe ac-
TEeKTHl TEXHOJOTMH MPOTPaMMHUPOBAHMS M WHJYCTPHAIbHBIE METOJBI ITPOM3BOACTBA
MIPUKJIAJHBIX TporpaMMHBIX cuctem, ACY wu TIIIII.

ISSN 0023-1274. Kubepueruka u cuctemMHbiil ananus, 2014, Tom 50, Ne 3 149



®OPMHUPOBAHUE 3APYBEXHBIX TEXHOJOIAI

Bce HOBBIE Teopun B (u3MKe, MaTeMaTWKe M JIPYTUX €CTECTBEHHBIX HAyKax MOJ-
TBEPXKAAINUCh HAa INPAKTHKE COOTBETCTBYIOLIMMHU TEXHOJOIHUAMH.

B kommbrorepHbix Haykax (Computer science, CS) chopMupoBaiInch aHAIOTHY-
Hele TII (koMIbIOTEPOB, cUCTEM U Iporpamm), a umeHHo Computer Engineering —
WHXXEeHepHs (KOHCTPYHPOBAHKME) KOMIBIOTEPOB, Systems Engineering — wHXeHepus
(rexnonorus) cuctem u Software Engineering (SE) — umkeHepust (TEXHOJIOTHS) MPO-
rpammHoro obecreuenust (I10).

Wndopmanus o SE Brnepsble nossuiack Ha kKoHpepenuuu HATO B 1968 r. Odu-
uuanpHOe ompenencHue SE gam MexayHapomHbI KoMuTeT crheruanuctoB ACM
n IEEE B SWEBOK (Software Engineering Body Knowledge) B 2001 r. (www.
swebok.com). Sapo 3nanniit SWEBOK mocTosSHHO COBEpIIEHCTBYETCS, Pa3BUBAIOTCA
€r0 METOJIbI U cpencTBa s 3Q(HEKTUBHOTO UX IPUMEHEHHS B IIPOU3BOJICTBE, PEHHKE-
Hepuu u peBepcHoN umxenepuu III1.

ITo cpaBuenuto ¢ SWEBOK npunstsiii B CCCP tepmun TII B oTiauume oT HHXe-
Hepun SE nmeer 6osiee MMPOKUI CMBICI, TIOCKOJIBbKY BKJIIOUAET TEOPUIO, METO/IBI, Cpe-
JICTBa U MHCTPYMEHTHI ()OPMAaJIBHOTO MPOSKTHPOBAHMSA U PEaNn3aliH MPUKIIATHBIX
cucreM u IIIIII. IIpuBenem kpaTkoe ONpeAesIeHuE ONMCAHHBIX TEXHOJIOTHH 110 MaTe-
puanam sHimkiIoneann Computer science.

TexHo0rust KOMIBIOTEPOB — 3TO JTUCLUIUIMHA PeaTU3alul TEOPUN U IPHHLHU-
OB TOCTpOeHMsI KoMmribloTepoB (frameworks, MukKporporeccos, Kiactepos, Cy-
MEPKOMITEIOTEPOB M T.I.), a Takxke cucrtemHoro obecrieuenus (OC, TpaHCISTOPOB,
KOMITWJIATOPOB ¥ T.J.). OCHOBHBIMU B JJAHHOW TEOPUH TEXHOJIOTHH SIBIISIFOTCS TCOPHSI
Teropunra, ¢on Helimana, aBToMaroB, aaroputMoB u kubepHeTnkun B.M. ['mymiko-
Ba [1-3], a Tak)ke MaTeMaTHKa, JOTHKA, aHAJIM3 CUCTEM M T.M. TEXHOJOTHS KOMIBIOTE-
POB B HACTOSIIEE BpeMsl pa3BUTa TEOPETUYECKH M MPAKTUYECKU KaK B HAINPaBICHUH
9JIEMEHTHOM 0a3bl (YCTPOUCTBA, OJOKH, MEKPOCXEMBI, KAPTHI U T.I1.), TAK K UX CUCTEM-
HoOU opranuzauuu (HpedMBOPKH, KJIacTepsl U Ap.). YPOBEHb KOMIBIOTEPHONH TEXHOJIO-
TMM B COTHM DPa3 BBINIE CHUCTEMHOH M MPOTrPaMMHOM.

TexHon0rust cCMCTEM — 3TO TEOPHUS, METOABI U TPUHIUIIBI TIOCTPOCHUST HHPOP-
MAaIMOHHBIX M ABTOMATU3UPOBAHHBIX CUCTEM, & TAKIKE CUCTEM YIIPABJICHHUS U KOMITbIO-
tepHbIx (Computer Systems). CpecTBaMy KOMIIBIOTEPHBIX TEXHOJIOTHH MOJEIUPYIOT-
Csl pa3NIMYHbIe THUIIBI KOMIIBIOTEPHBIX mpuioxeHuit (Computer Applications, Domain
Engineering, Family Engineering) u HOBBIX cpeJCTB yrnpaBiieHHS HH()OPMALUOHHBIMH
cucremamu (OC, BJI, CYB/l u ap.). K cpeacrBaM 3Toi TEXHOJIOTHH OTHOCSTCS TIPUH-
uunel U Teopus ACY B.M. I'mymikosa [3], a Takke HOBble MHTEJJICKTyaJIbHbBIC JTUC-
LUIUTMHBI (KOMOMHATOPUKA, rpadyKa U T.I1.) © METOJBI YIIPABICHUS SKOHOMHYECKOIA,
(UHAHCOBOI, OAHKOBCKOW JESTEIBHOCTBIO U T.JI.

Iporpammuast unxkeHepus (Software Engineering) — 3To cucteMa MeTOOB,
CHOCO0OB M TUCLUIUIMH IUIAHUPOBAHMA, pa3pabOTKH, HKCILTyaTallud U COIPOBOXKIIE-
Hus I10, obecnieunBaronmx npomeinuieHHoe npousBoacTBo [I1. Ona BkiovaeT Bce
acriekTsl co3nanus [10 ot Havana GopMyIHpoBKH TpeOOBaHMA, pa3pabOTKU MPOIYKTa
JI0 €r0 WCIIOJIb30BaHUs U conpoBoxkieHus [6, 10—15]. ba3ducom maHHOW TeXHOJIOTHH
SIBIISIIOTCS TEOPUH aJITOPUTMOB, IPOrPaMMHUPOBAHUS, BEIYMCICHUH U pacipeieieHHOH,
TEJIEKOMMYHUKAIIIOHHOM 00paOOTKM JaHHBIX B ceTsiX. [Ipm MaccOBOM IpPOU3BOJCTBE
IIT ucnonp3yeTcsi Teopusl IJIAHUPOBAHMS, PETYJHUPOBAHUS MPOLECCOB U PECYPCOB,
TECTUPOBAHMUS, U3MEPEHHUSI PE3YJIbTATOB, OLICHKU PUCKA U JIOCTHXKCHHUS KadecTBa [15].

HNudpopmannoHHble CHCTEMbI — 3TO KOMITBIOTEPHbIE CHCTEMBbI 00paboTKU pas-
HOOOpa3HO¥ MH(OPMAIUK HA MPEANPUATHSIX U OU3HEC JESTEILHOCTH, BKIIOUas OyX-
rajJTepcKuil ydeT, pacyeT 3apaOOTHOH IUIAThI, JOKYMEHTOOOOpPOT Ha BCEX YPOBHSX
YIpaBJICHHUS TOCYIAPCTBOM U T.II., TIPSIHA3HAYCHBI JIUIs YIIPABJICHUS U 00pabOTKH HH-
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(dbopmanyu, odecriedeHus! IPOYKTUBHOCTH U APPEKTUBHOCTH pabOThI cucTeM HH)OP-
MaTu3anuu. Harpumep, HH)OpMaIMOHHBIE CHCTEMBI M IIOMCKOBBIE cUcTeMbl MHTEpHE-
Ta SABJIAIOTCS MHCTPYMEHTAMH HAKOIUICHUS, MIOMCKAa U BBIOOpA pa3IuuHBIX HH(pOpMa-
LUOHHBIX PECYpCOB, HEOOXOMUMBIX Ui MX NPUMEHEHHs IOJIb30BaTeIsIMU [3].

HNudpopmannonnbie TexHoaoruu ¢ 1990-x rogos craiam 6a3ucoM KOMIIBIOTEPHOH
HHPPACTPYKTYPbl COBPEMEHHBIX KOPIOpalMi, NPeANpUATHH M ToCyJapCTBEHHBIX
OpraHOB YNpaBleHMs, Ha KOTOPBIX PELIAIOTCS pa3iindHble TI00aJbHbIC 3a1a4d 00pa-
6otku nHGopManuu. Ha ux pazpaboTky ¥ noarotoBky MT-crenuaincToB BeIICISIOT-
Csl OrpoMHBIE (PUHAHCOBBIE PECYPCHI ISl MOJAEPKKU BCEBO3MOXKHBIX MH(pOPMALMOH-
HBIX cucteM MHTepHeTa u 10CcTyna K HUM Beex jkenaromux. Llenu u 3amaum noctpoe-
HUSl MHOOPMAIMOHHBIX CHUCTEM M TEXHOJOTMH WX NPUMEHEHHUs C(opMyIHpoBa
akanemuk B.M. I'mymkoB B [3].

Takum 00pa3zoM, 3apyOeKHBIE TEXHOJOIMU CHOCOOCTBYIOT YCKOPEHHOMY BBIITYCKY
KOMIIBIOTEPOB M CHCTEM IS TIOTPEOHOCTEH MHUPOBOTO HH(OPMAIIMOHHOTO COOOIIECTRA.

TEXHOJIOI'Us1 CBOPOYHOI'O MPOI'PAMMMPOBAHUSA

B 70-x romax mpornutoro Beka MK AH YCCP BHec 3Ha4MTeNbHBIN BKIIAJ B WUHIYC-
tputo I1I1 Ha Gompmmx OBM (EC ODBM, BOCM-6 u ap.) PaspabareiBanuce meTo-
JIbI, CPEJICTBA W MHCTPYMEHTAJbHBIE CHUCTEMbI Ui CO3[aHMs MPUKIAJHBIX CHCTEM,
ACY un ACVYTIL

ABTOMATH3aLMsl PA3IMYHBIX OTpaciieidl IPOMBILIIICHHOCTH, B TOM YHCIE CHCTEM
B 000POHHOW MPOMEBITINIEHHOCTH, TIpoBOArIAach Ha ocHOBE Teopuu ACY mmu ACYTIIL
[2, 3] u ¢ ucnosabp30BaHMEM TOTOBBIX IPOrpaMM M3 'ocymapcTBeHHBIX (POHIOB ANro-
PUTMOB M IPOTPaMM.

B.M. I'nymikoB B pabote [9] BbIACIHI TP OCHOBHBIE HanpaBiieHus pa3putust TI1:

— MOAyJbHAS CHCTEMa aBTOMATH3aIluu cIoKHEIX mporpamm AITPOII u3 cran-
JapTU30BaHHBIX MPOrPaMMHBIX 3arOTOBOK «CHHU3Y BBepx» [0, 71;

— MeTol GOpMaNTU30BaHHBIX TEXHHUYECKHUX 3aJaHUi JUId MOCIEA0BaTEIbHON J1e-
TaJU3alMM TPOEKTA C HCIOJIB30BAHUEM DPA3INYHBIX AJTOPUTMHUYECKHUX SI3BIKOB IS
ONUCAaHUS OTACIBHBIX OJIoKOB [16, 17];

— TEXHOJIOTUs MIPOrPaMMHUPOBAHUS I aBTOMATH3aLUU HW3TOTOBJIECHUS CHUCTEM
yrpaBiieHHsS B 00OpOHHOH mpombinuieHHOCTH [18].

B.M. I'mymikoB cuuTal, 4To pa3BUTHE TEXHOJOTUU KOMIUIEKCHOTO IMPOEKTUPOBA-
HUSl BBIYMCIUTENIBHBIX CHCTEM, IPOEKTUPOBAHUE TEXHUYECKUX CPEACTB OOBEIUHEHO
B €IMHBII MpoIece C MPOSKTUPOBAHUEM €ro 0a3MCHOr0 MaTeMaTHYECKOro odecreue-
Hus. Ota uzaes peanuzoBana B cucreme [IPOEKT [17], B cucremHOM oOecrieueHNH
OBM MMUP-2 nns peuieHus MHKEHEpPHBIX 3adad, a Takke B ACY u ACVYTIL

Jns peanu3alvy MOBTOPHOIO HCIOJB30BaHUS FOTOBBIX MPOrpaMM, MOAIEPIKKH
uaaycrpun [10 Ha rocyaapcTBEHHOM ypoOBHE ObUIM co3maHbl (DOHIBI alrOpUTMOB
u niporpamm # Bbiwio nocranosinenne [ KHT CCCP o Tom, 4Tto mporpaMMbl HMEIOT
CTaTyC MPOJYKTOB INPOU3BOJCTBEHHO-TEXHUYECKOIO HA3HAUCHMUS.

[ToBTOpHOE HCIIONB30BaHHE T'OTOBBIX MPOrpaMM H MOJIYJed ObLIO 3aTpyIHEHO
BBHJIy OTCYTCTBHS OnHcaHus nHTepdericoB B mporpammax MOHJIOB Ui UX pUMEHe-
Hua B ACY.

Coopounoe nporpammupoBanue. B 1975 r. Hayano pasBuBathcsi cOOpOYHOE
MIporpaMMHUpOBaHKe sl 00ecrieueHus] HHIYCTPUH COOPKM MH(OPMAINOHHBIX U TPO-
TPaMMHBIX CHCTEM U3 TOTOBBIX Moayieil cpeactBamu cuctembl AITPOIL. B pamkax
9TOI CUCTEMBI PeaNM30BaH METOJI COOPKHU OOJBIINX MPOTPaMM U3 CTAHIAPTHBIX MOJLY-
neil u uaTepdecoB, HICHTUYHBIX CTBIKOBOYHBIM JI€TAJISIM, UCIIOIb3YEMbIM B aBTOMO-
OWJILHOW MPOMBIIUIEHHOCTH. MHTepdeiic cTall OCHOBHBIM 3JIEMEHTOM COOPOYHOTO
koHBeiiepa [18]. Ilo ananmorum ¢ aBTOMaTH3MPOBAaHHBIMU JIMHUSIMHA KOHBeEWepa, Ha KO-
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TOPBIX COOMPAITUCH OTACIbHBIC KPYIHBIC U3/EIHs U3 TOTOBBIX CTaHIAPTHBIX JeTaleH
C TIOMOILBIO CTBIKOBOYHBIX «00nTOB U raek», B AIIPOII «ueTansiMu» SBISUIUCH IIPO-
rpaMMHBIE MOJYJIH, OObEAUHSIOIINECS BUPTYaJIbHO C MOMOIIBIO CIIEIIHATBHBIX CTHIKO-
BOYHBIX 3JICMEHTOB, Ha3BaHHBIX WHTepdericamMu. [ TaBHBIMU AiIeMEHTaMH COOPOYHOTO
nporpammupoBanus ctamu KIIM u maTepdeticsr [19].

WnTepdelicHblil mepexoaHuK MeXIy ABYMS MOIYJISIMU BBINOJIHSUI [Iepeaady daH-
HBIX OT OJTHOT'O MOAYJISL PYTOMY, a TaKyKe BO3BpaLlall MOJyYeHHBIE pe3yabTaThl. Ecin
THUII MIEPEJAHHBIX TAHHBIX M Pe3yJIbTaT OblJI HEAKBUBAJIICHTEH HCXOJIHOMY, TO MEPEXOI-
HUK TpaHCGOPMUPOBA HUX B COOTBETCTBYIOIIYIO ()OPMY IPEACTABICHUS IaHHBIX
MIPUHUMAIOIIAM MOZYJIEM. DTOT TEPMUH YKOPEHHJICS B MporpamMMmupoBanuu. OH 00-
CyXXIaJicsl Ha MeXyHapoaHoi koHpepenuuu «MuTepdeiic COB» (1987 r.), Ha KOTO-
poil TPEeACTaBIAINCH MEXMOIYJIbHBIA, MEXBA3IBIKOBBIM U TEXHOJIOTHUYECKUMN
nuTepdeiics [6, 7].

Meotemooyavubiii unmepgheiic — 310 UHTEPPEc MEXK Ty MePeIAIOIUMH U TPUHHU-
MAaloIMMK MOJYJISIMU, BBINOJHAIOIMN (YHKIMK Nepenayu, IpuemMa U rnpeodopasona-
HUS HEPEJIeBaHTHBIX JaHHBIX. OH BakeH MPHU 00EClCUeHUH B3aUMOICUCTBHS MEXKIY
Pa3HOS3BIKOBBIMH MOJIYJISIMH B CTPYKTYPE CIOXKHOH CHCTEMBL.

Meorcvszvikoswiti unmepgetic. JlaHHOE YCTPOHCTBO MPEACTABIIAET COBOKYITHOCTD
CPEeACTB M METOJOB IPEACTAaBICHHUS M B3aMMHO-OJHO3HAYHOI'O NPeoOpa3oBaHUs
CTPYKTYp M TUNOB HaHHBIX Sl (Hampumep, npeoOpa3oBaHUEe MATPHIBI IO CTPOKAM B
s3pike POPTPAH B marpuiy o cronbiam B si3bike PL/1 1 00paTHO, CUMBOJIBHBIX
JaHHBIX B LIEJIOE M Jp.).

Texnonoauueckuti unmepgetic. IT0 COBOKYITHOCTh METOOB M CPEJICTB ISl B3AHMO-
CBSI3M MPOLIECCOB M MX omnepanuid B xu3HeHHOM mukie (JKLI), peanuzauuu cIoXHBIX
MporpamMM, BKJIFOYass HOPMATHBHBIC, METOAMYECKHIE JIOKYMEHTHI ¥ ()OpPMBI (KapKac Tex-
Hostornueckux JuHuid (TJI), hopMaT JOKyMEHTOB, SI3BIK CBSI3U MPOLIECCOB U JIp.). MeTo-
nuka co3nanus TJI mpemnoxkena B 1987 r. [19], anpoOupoBana M ycOBEpIICHCTBOBaHA
Ha mecty JmHEsIX AUC «tOmutep-470». JanpHelimmMm pa3sutuem TJI cranm 3apyOex-
Heie mnpoaykToBblie JinHUU (Product Lines) SEI http://sei.cmu.edu/productlines/
frame report/) 2004 r.

Opranusarop koupepenunu «Uurepdetic COB» 'KHT CCCP narpaun Kosiek-
TuB pazpadoTunkoB cucreMbl AITPOII (BKirouast aBTOpa CTaThy) MOYETHOW IPaMOTOM.

CO6opouHoe mporpammupoBaHie o0cyxnanochk Ha koHpepennusix mo TII. Taxk, Ha
koH(epentun TIT (1984 r.) akanemuk A.I1. EprioB ormerun [20], uto cOopouHoe mpo-
rpaMMHUPOBAHUE PEIaeT 33/1a9d MHOTOKPATHOTO U OBICTPOTO MPUMEHEHHS B IPOIEcce
CO3JJaHUsI IPOrpaMMbl U3 3apaHee W3rOTOBJIEHHBIX «Jeraneit». OHo adpdexTuBHO U 1O-
3BOJISIET OBICTPO peLIaTh JIIOYIO 33/1a4y U3 HEKOTOpOoro kiacca npobiem. Kpome toro,
B Jokiaie «OTHOIICHHE METOIOJIOTMH M TEXHOJIOTWH MPOorpaMMUpoBaHus» Ha Beeco-
103001 koH(pepentuu 1o TIT (1986 r.) A.I1. Epmos chopmMyarpoBai nepcreKTuBbI Mpo-
MBIIIICHHOW COOPOYHOI TEXHOJIOTHHU TporpaMMupoBanus 10 2005 r., BKiItoYas HopMa-
THUBBI IIPOU3BOIUTEIEHOCTH M HAJISKHOCTH TPOJIYKTa, dTarbl pazpadotku [T u Mexmo-
IYJBbHBIX MHTEp(EHCcOoB MOIAEPKKH 3TOr0 HNPOrpaMMHPOBAHUSL.

Coopounwiti konsetiep. OCHOBHBIM 3JIEMEHTOM COOpOYHOIO KOHBEWEpa SIBISIFOTCS
TJI. IX cymHOCTb M METOJMKA IOCTPOCHHS OIpEJieieHa aBTOPOM JaHHOH CTaTbH
u anpobuposanHa B cucrteMe AUC «tOmnutep-470» s uyeTbipex OOBEKTOB BOEH-
Ho-Mopckoro ¢uiora CCCP. Tlpaktuuecku ObutH mpejcTaBiieHbl mects TJI st u3ro-
TOBJICHHS PA3JIMYHBIX BHJIOB ITPOTPaMM, HEOOXOJUMBIX TPH PELICHUH MTPUKIIAIHBIX 3a-
nau Ha oobekrax AWC. menno stu TJI cranu mepBbIM BapuaHTOM TPEICTABICHHS
TMHUR cOopouHoro koHBseiiepa ¢abpuku mporpamm [21]. C UX MOMOIIBIO CO3AaHO
npubmsurensHo 500 mporpamMm 00pa®oOTKH JaHHBIX Uit 00bekToB AUC.
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INocne pacnana Coerckoro Coro3a (1992 r.) meronuxa nocrpoenus TJI pa3BuBaer-
cs. DKcrepuMeHTanbHas (Gadprka MporpaMM IMPaKTUYECKH peanu3oBaHa CTYACHTaMH
B KHY umenn Tapaca [lleBuenko (2011 r.) kak 3aKkIIOYUTENBHBINA ATAM MOCTPOEHUS COO0-
pouHoro konBeiiepa B.M. I'mymkoBa, mpuypodennoro x ero 90-mermio (2013 r.).

PA3BATHUE OFBEKTHOM TEXHOJIOTHH ITPOI'PAMMMWPOBAHUS

[Tockosbky OOJBIIIME MPOTrPAMMHBIE CHCTEMBI CO3/IaBATUCHh TPAJAUIIMOHHBIMH METOJIa-
MH IPOrPaMMHPOBAHUS HA OCHOBE CTPYKTYPHO-(DYHKIIHMOHAIBHOTO MOJIXO0Ja M IpOLie-
nypabix AII, 3T0 NmpHBENO K MOBBIIMICHUIO CIIOKHOCTH TAaKMX cHCTeM. MX TsoKeo
ObUIO pa3BUBaTh W M3MEHSTH BBUJY OTCYTCTBHUSI B HHX 3apaHee IPeyCMOTPEHHBIX
perepHBIX TOYEK (Ha3BaHHBIX TOYKAMH BapHAaHTHOCTH) IS KOPPEKTUPOBKU OTIEIb-
HbIX (pparmenToB. TpebdoBaoCh M3MEHSATh HE TOJBKO TPOIECC pa3pabOTKH, HO M HC-
M0JIb30BaTh TOSBUBIIMICS O0BEKTHO-OpueHTUpoBaHHbIA moaxon (OOII), kak mar
K YMEHBIICHHIO CIOXHOCTH mporpammuoi cuctemsl (I1C).
OO0beKTHO-OPHEHTHPOBAHHBIH MOAX0. J[aHHBIN MOIX0/A B OTJIMYKME OT TPaJu-
LUOHHOTO MpejyiaraeT npoektuposath [1C ¢ moMompi0 00BEKTOB, KOTOPBIE CIIOCOOHBI
CaMOCTOSITEIEHO paboTaTh, COOMPAThCS H OOBEAUHATHCS B 00Jee CIOKHBIC CTPYKTY-
pbl. Ha ocnoBe OOII ciokuscst HOBBI CTUJIb IPOrPaMMUPOBAHUS CIOXKHBIX CUCTEM
13 00beKTOB B cooTBeTCTBYMOIUX SII1, OubimoTex Kiaccos, routings U TUIMOB JJAHHBIX,
a taxoke cucreM aBromatuzanuu (COM, CORBA, DCE RPC u np.). ['maBHOe HazHave-
nue cucreMbl CORBA — (opManbHbIil anmapar onpejieicHus 0ObEeKTHOW MOJIEIH
(OM) u Opokep 00bekTHBIX 3arpocoB B [IC, co3MaHHBIX U3 O0BEKTOB M IJIEMEHTOB
OMOIMOTEK, KOTOPhIE MOXKHO TIOTIONHSATH M YAAJATh. MIHTEepdeiic pa3HOPOIHBIX 00bEK-
TOB 3a7aeTcs Ha s136iKke IDL B Bue
stub u skeleton. bpokep peanmzyer L. OGoGuentbiit yposeHb
B3aUMOJICICTBUE PA3HOA3BIKOBBIX O6wexts g ynxumii (O1) O6mexTsl M Tepdetict (1)
0OBEKTOB, KOTOPBIC OIHCHIBAIOTCS @ @
B s3eikax C+, JAVA, SMAILTALK, | —F———F————————— — — — —

COBOL, ADA nu 1p. IL. CTpyKTypHBIil ypOBeHb
I'pad Gpynkumii (01, E1) I'pad unrepdeiicos (Oy, E2)

O0bEeKTHO-KOMIIOHECHTHBIH
metoa. Otnen «IIporpammuas nH-
xeHepus» UIIC HAHY, nauunas ¢
1992 no 2012 rr., BemonHst1 (yH-
JIAMCHTAIIbHBIC TIPOCKTHI, (DHHAHCH-
pyembie TKHT u HAHY, nio paspu- | CBoiersaobeextos_—, .
THIO 0OBEKTHO-OPUEHTHPOBAHHOTO,
KOMITOHEHTHOTO, TE€HEPHPYIOIIETO
nporpammupoBanust [22, 23]. Ha
puc. 1 mokazaH 0OBEKTHO-KOMITO-
HeHTtHbId MeTo (OKM) ¢ 4eThipb-
Msl YPOBHAMH OOBEKTHOTO MPOEKTH-
POBaHUS JIOMCHOB:

[0 -

III. XapakTepuc THUeCKH ypOBEHb

— Ha 0000IIEHHOM YpOBHE
OTIpEJIeIISIIOTCST  0a30BbIC TOHSTHS,
00bexTel  (yHknuu (O;) nOMeHa
0e3 yueTa uxX CYITHOCTH U CBOWCTB,
a TaKkke 0OBEeKTHI MaHHBIX (), He-
00x0IUMBbIe JIJIs1 paOOTHI JIOMEHA;

— Ha CTPYKTYPHOM YpOBHE
cTpositest rpadbl QPyHKIMNA W JaH-
HBIX OOBEKTOB, a TAKXKE YCTaHAB- Puc. 1. YpoBHH TIPOEKTUPOBAHUS JOMEHA
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JIMBAIOTCS MX CBSI3M U OTHOLIEHMS, rpadbl oToOpaskatorcsi B OM, B KOTOPOi qaeTcs onu-
caHHWe OOBEKTOB M B3aHMMOOTHOILCHUS MEXKIy HHUMH;

— XapaKTEepUCTHUYECKUIl YpOBEHb NpeJHa3HaueH Ui 3aJaHHs CBOHCTB OOBEKTOB
(BHENIHMX W BHYTPEHHHX), KOTOpPBIC YKa3bIBAIOT HA MPUHAICKHOCTH K HEKOTOPOMY
KJ1accy;

— TIOBE/ICHYECKHI YPOBEHb CIY)KUT JUUIsl OMUCAHUS MOBEIECHUS 00BEKTOB, KOTO-
poe 3aBUCHT OT BBIOJHEHHUS JACHCTBUH HaJ OOBEKTAaMHM U BBI3BIBAEMBIMU HMH
COOBITHSIMU.

B OKM 00bekTbI-hyHKIMU (METOIbI) OOBEAMHSIOTCA B KJIACCHI M TOAKIACCHI
B COOTBETCTBHH C WX BHEUIHUMH M BHYTPECHHUMH XapakTepucTukamu. OObeKThl Ha-
CIIEAYIOT CBOWCTBA, PyHKIMU M UHTep(deiic APYruX 00BEKTOB, HOMUMOPQHBIX MEXKIY
coboii uepes untepdeiicel. Pazpaboran hopmanbHBI MEXaHH3M Tepexojia OT 0OBEK-
TOB K KOMIIOHEHTaM M IporpaMMHbIM uHTepdeiicam [21, 23, 24].

Jliia obecriedeHrs I3MEHIEMOCTH U aJJalTUBHOCTH CTPYKTYPHI cioxHbIX 11C, co-
3JaHHBIX U3 TOTOBBIX NPOIPAMMHBIX PECYpcoB (MoOIyJiei, 00BEKTOB, KOMIOHEHTOB
u cepBucoB), ganHbii OKM MOMOMHEH MOJEISIME B3aMMOJCUCTBUS, BApUAOEIbHOCTH
I[IC m ux cemetictB [25].

Huxenepus kavecrBa IIC. B pamkax ¢pynnamenransabix npoektos UI1IC HAH
VYkpaunsl (1998-2012 rr.) co3pana opuruHaIbHAs TEOPUS U METOJIOJIOTUST MOACIUPO-
BaHUS MPEIMETHBIX oOnacTeil u3 00bekToB [23]. OHa BKIIOYaeT BOMPOCH HHKEHEPUH
IIPUIIOXKEHUH, OCHOBaHHOM Ha npoueccax XKL, cTpykTypHOH, oBeeHUecKol U (PyHK-
LIMOHAIBHON MOJEISAX U MOJIX0/AaX K 00eCIeYeHNI0 KayecTBa CUCTeM, HaUlHasl C paH-
HUX MIPOIECCOB poeKTHpoBaHus deMeHToB 11C 1 3aBepias uX TECTUPOBAHUEM.

WmxeHepust kKauecTBa OCHOBaHA Ha pe3yJbTaTax BepH(DUKAMKM U TECTUPOBAHUS.
B [23] pa3paboTaHa KOHIIENTyallbHAsE MOJIEINb MIpollecca TecTupoBanus cemerictpa [1C
13 roToBBIX pecypcoB SFT =(TM; TD, TA, Env), rne TM — nonpoliecc yrnpaBieHuUs
tectupoBanueM; 17D u TA — moanpouecchl TeCTHPOBAHHUS MPEAMETHOH 00JacTu u
MIPUJIOKEHUI COOTBETCTBEHHO; Env — KOHIENTyalbHas ¥ MH(MOPMAIMOHHAS Cpeja
npouecca tectupoBanus CIIC. Ilpu 3ToM Bce MOATPONECCH UMEIOT YHU(DUIMPOBAHHOE
(dopMasbHOE TPEICTABICHHE

TM =(Task(TM,TD, TA), En(TM ), CM (TM)),
En(TM )V En(TD) v En(TA) = Env,

rne Task — 3ama4m, pa3pemrMble NMPHU BBIMOJHEHUH COOTBETCTBYIOMIETO MOIPO-
necca; En — xoHuenryanbHas U uH(GopmanuonHas cpepa u CM — moaMoJens Ko-
OpJMHALIMN ONeparuil.

CocraB KOHLENTYalbHOH cpeabl Env ompenesnsercss BbIpakeHHEM

Env=TGuUSGUT UP URGURP,

rne TG u SG — Tecthl akTiBOB U TporpaMmMHbIx KITW cootBerctBenHo; 7 u P — MHO-
JKECTBO TECTOB M TECTHPOBAHHBIX NPHUIIOKEHUI COOTBETCTBEHHO; RG M RP — OTYeTsl
o BbmonHeHnn TecToBbIX KIIM 1 TecToB cOOTBETCTBEHHO.

CornacHo 3Toit Mozienn (popMUPYIOTCS JaHHBIe 00 UHTEHCUBHOCTH ONIMOOK JIJIst
OpraHM3alyy ONEHKH HAAEKHOCTH B Mojenu kadectBa [IC.

Baxupiv Britagom B ueayctpuro I1I1 sBumack paspabotka ocHoB kauectBa [1C,
KoTopas nposoguiack B pamkax COB mox pykoBogcrsom I'KHT. IlepBslii coBmec-
THBIM TIPOEKT 10 KauecTBY oOcyxnaincs B [pesnene (1987 r.). ITocne pacnana CCCP
npobieMaTrka kadectBa pemanack B mpoektax [ KHT Ykpaunst (1992—-1998 rr.) nox
pykoBoactBoM A.D. KyrnakoBa, a Takke B TEXHOJIOTMH JI0Ka3aTeJIbHOI'O MPOrpaMMU-
POBaHMS M OpraHM3allM MPOBEACHUS OLEHKH KauyecTBa U CEPTU(PHUKALUKN MPOIYKTa.
Co3/1aHHBIC MOJICITM ¥ METOIBI OIICHKH Ka4eCTBa BHEJAPCHBI B pAMKaX MPOEKTa HHPOP-
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Matuzaru MO YKpauHbl, OHU BKITIOYATH METOAUKU JOCTHKCHHUS M YIPAaBICHUS Ka-
yectBoM [IC, olleHMBaHHUS CTOMMOCTH M TPYAOEMKOCTH padOT, MPOBEACHUS JKCIIEp-
THO-aHAJIUTHUYECKOTO OLIEHMBAHU MPOLECCOB U MPOIYKTOB Ha Bcex mnporneccax KL,
TECTUPOBAHUS W W3MEPEHHUs TOoKa3aTelei KadecTBa JJiA TOTOBOTO mpomaykra [12].

[To mpobneMaTrke HHXEHEPUH KayecTBa, TECTUPOBAHMUS, SKCIICPTHO-aHATUTHIEC-
KOTO OLICHMBAHHS KaueCTBEHHBIX M JKCIUTyaTallMOHHBIX moka3areneit I1C 3auuiieHs
Tpu KaHgunarckue aucceprauuu (2004-2008 rr.).

HoBsie HayuHbIe pe3ynbTaThl ONHMCAHBI B YYEOHUKAX IO MPOTPAMMHOM MHKEHE-
puu [10-15, 27] u ynpaBiieHUIO TPOrpaMMHBIME TpoekTamu [28], a Takke B MOHOTpa-
¢usx [15, 29]. YueOnuk [13] Ha xoHKypce Microsoft (2006 r., MI'Y) momyuwn npu3zo-
BOE MECTO M BKJIIOUEH B cocTaB caiita www.intuit.ru. HoBblif BapuanT yueOHuka [14]
MpeJCTaBlIeH B J3JEKTPOHHOM BHJE Ha CTyAeHYecKol ¢abdpuke mnporpamm
http://programsfactoty.univ.kiev.ua.

PesynbraTel TEOPETHYECKUX W TMPOTPAMMHBIX pa3pabOTOK OIMyOJIMKOBAHBI B CTATHSIX
u nokiazpBainchk Ha koHpepentmsix ICTERI [26, 30, 41]. HoBble acniekTsl Teopuii mpe-
MIOJTAIOTCS HA HOpMATUBHBIX Kypcax «IIporpammuas nmxenepus» B MOTU u «Texnono-
I'Us IporpaMMHupoBaHus MHpopMaoHHbIx cucteM» B KHY nmenu Tapaca IlleBuenko
(20012013 T1r.).

DABPUKN UHAYCTPUU NNPOTPAMMHBIX INPOAYKTOB

[Nocnennee necsTuieTHe XapakTepU3yeTcsi NTaJbHEHIIIM yCOBEPIICHCTBOBAHHEM OOBEK-
TOB M JIMHUKA COOpKH Ha (haOpHKax MporpamMMm. AHAIW3 IOKa3al, 4YTO TEXHOJIOTHS
cOopku [31] ¥ MPUHIMIIBI B3aUMOJACHCTBHS KOMIIOHEHTOB [32] mpe/CcTaBlieHbl B 3apy-
6exHbIx padotax myneruTexHonorusi K. Uepnernkoro u K. Aizenekepa [33] ¢ meiiTmo-
THUBOM «OT PY4YHOrO TpyJa K KOHBeiepHo# cOopke», TexHonorus M. bes ¢ aBromaru-
3UPOBaHHBIMM TPUEMaMH MW CHOCO0aMHM B3aUMOJCHUCTBHS Pa3HOSA3BIKOBBIX IPOT-
pamm [33], notounast coopka ¢ ucnonbzoBanueM UML ¢adpuxu k. ['pundpmibna [34]
u I'. Jlerna B8 VS.NET [35], cOopounsiii konseitep M. ®aynepa, EITAM [36] u ap.

OOuMM B poaHATM3UPOBAHHBIX (adpukax mporpamm [37] sSBIAIOTCS aBTOMATH-
3MPOBAHHBIC JIMHUK COOPKH PA3IIMUHBIX BUIOB IPOTPAMM JUIsi MACCOBOTO HCIIOJIBb30Ba-
Husl, muHUK AppFab B mnaycTpuanbHbix (upmax mpou3BojcTBa mpoaykroB (IBM,
MS.Net, Sun Microsystems, Oberon, Unix, Intel u ap.) u Software Product Lines
(http://www.sei.cmu.edu/productlines/).

Dabpuky nperocTaBIsAOT HAOOp PEeCypcoB, CPEACTB M MHCTPYMEHTOB Ul aBTO-
MaTH3anuu mpousBojctea [1I1, yBenndeHuss nporu3BOAUTEIBHOCTH MX Pa3padOTKH Ha
kaxaoM nporecce XKL n cokparieHuss 00bEMOB 3a CUET HCIIOIB30BaHUS TOTOBBIX pe-
cypcoB (Moayiel, 0ObEKTOB, KOMIIOHEHTOB, cepBUCOB). Hekoropbie (adpuku mnpo-
rpamMmM ucnonb3yroT HoBbie oaxoasl (UML, WorkFlow, DSL u np.), a Takxke cepBuc-
HO-KOMTIOHEHTHYI0 [BM-TexHomoruio mno pa3paboTke NpocThiXx u ciiokHbIX [1I1.

Hcxonst w3 ombita aBTOMAaTH3UPOBAHHOM COOPKHM pa3HOPOJHBIX mporpamm B SI1
W aHaJIN3a COBPEMEHHBIX 3apyOexHbIX (PabpuK mporpamMm HHIyCTpuaipHoro tumna (IBM,
OMG, Microsoft, Oberon u T.11.), copmMHpoBaICs OOIIMI HAOOP IIEMEHTOB, XapaKTepH-
3yroUmx Jiro0yro (adpuKy HporpaMMbl U3 TOTOBBIX IMPOIPAMMHBIX PECYpPCOB:

— crenu(UKaIus TaclOPTHRIX JaHHBIX TOTOBBIX MPOTrPAMMHBIX PECYPCOB B OJI-
HoM u3 s3eikoB mHTepdeiica (IDL, API, SIDL, WSDL, RAS u T1.11.);

— OIepalMOHHas cpefa, cofepiKallas CUCTEMHbIE CPECTBAa U MHCTPYMEHTHI JJIs
CHUCTEMHOI cOOPKH pa3HOPOIHBIX pecypcoB (Hanmpumep, http://nant.sourceforge.net/);

— TJI Product Lines usrorosinenus cemeiictB I[IC U3 roToBBIX NPOIYKTOB;

— metop pa3paborku KIIM n ux cOopku ¢ momornipio HHTEp(EHCcOB Ha 3bIKaxX
UML, DSL u ap.;

— Ha0Op KOHKPETHBIX JIMHUW TMPOU3BOJCTBA MPOTrPAMM.
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Taxum 00pa3zoM, TEXHOJIOTUsSI COOPOUHOI0 IPOrPaMMHUPOBAHUS PACIINPEHA HOBbI-
MH BHJIAMH PECYpPCOB, HAKOIUIEHO OOJIBIIOE KOJWYECTBO Hporpamm B MHTepHeHTe,
B TOM 4YHCJI€ B MHAYCTpHH Hay4dHOTo codrBepa EBponeiickoro mpoekra Grid, Cloud
Computing u p. ChopmupoBaHsl cOTHH (aOpUK MPOrpamMM pazIMuHOrO HA3HAUCHHSI.
Cpenu HuX omnucaHHble paHee (paOpUKM M CO3laHHAs CTyAeHdYecKas (adpuka Hpo-
rpamm B KHY umenu Tapaca IllleBuenko Ha BeO-caiite http://programsfactory.univ.
kiev.ua [30, 38].

Baxublit pesynbTar 3Toro nepuozaa passutus TI1 — (opMupoBanue TeOpeTHUECKHX
1 MPAaKTUYECKHX ACIIEKTOB KOMIIOHEHTHOTO IPOrpaMMHPOBAaHUS, TEOPUs aHaIn3a Mpe.-
METHOM 00J1acT! M3 O0BEKTOB, CO3JaHME U3 HUX OOBEKTHOM MOJICIIH C MCIOJIL30BAHUEM
(opMaTBHBIX MaTEMaTHYECKUX OIEpalUil ONPeAesIeHUs OTAEIbHbBIX JIEMEHTOB 3TOH MO-
nenu. Pa3paboran meTon TpaHcopmaiiuy 00bEKTHOW MOJIENN B M30MOP(HYIO KOMIIOHEH-
THYIO MOJIeJIb C KOMIIOHEHTaMH u uHTepdeticamu [39, 40]. D10 1amo BO3MOKHOCTD HC-
TI0JTb30BaTh MEXaHM3MBI cOopa KOMIOHEHTOB 10 TJI 1 Tem cambiM 0000IUTH COOpOUHOE
[POrpaMMHUPOBAHKE M Ha IMpoLecchl TexHojoruu. OrpeneneHa KOMIIOHEHTHas aireopa
1 orepalyu BHeceHHs n3MeHeHui B cioxkHyto crpykrypy [IC u CIIC [41].

MeTonosiorust nocrpoenusi TJI. B HacTosiiiiee BpeMeHs! TOSIBIIIMCH HOBBIE BAPUAHTBI
Merozaa noctpoenus TJI Ha srtane TexHomorndeckod moaroroBku pabdor (TIIP) [20, 40]
u npoaykToBbIx JuHNK (Product Lines) (www.sei. com.edu). CormacHo TIIP mrHIIO MOKHO
TIPE/ICTABUTh B BHJIE CXEMBI (MapmIpyTa) W3 MPOIECCOB M omepamumii (puc. 2).

Kaxoii onepanuy cXeMbl CTaBsITCs B COOTBETCTBUE 3JIEMEHTHI, KOTOpbIe o0ecrtie-
yupatorT peammzauuto KW wmm Oynymeit TIC cpencrBamu SI1, mHCTpyMeHTamu
W CTaHJAPTHBIMH TEXHOJIOTHYECKHMMH MOayssiMu (TM) moaaep XK peanu3anuu cre-
muduxu npeamerHoi odnactu (IIpO) ¢ momoIbl0 KOMIUIEKCAa HOPMAaTHBHO-METOIHU-
4EeCKOr0 00CCICUCHHS.

Bce pecypchl CBSI3BIBAIOTCS TEXHOJIOTHYECKUM MapIIPyTOM, YIOPSIOYHBAIOIINM
npoueccsl 1 onepauuy TJI Mo 3an0IHEHHIO KapKacoB MPOEKTHBIX PEIICHHH, UX peau-
3anuu 1 u3mMeHenuto sneMmenTos I1I1. Koneunoii onepanueil MapuipyTa siBIsieTcs ome-
parus OleHKM KavecTBa npoaykra. HaGop mponeccos TJI coznaercs ¢ ydeToM Tpe6o-
BaHW# MexayHapoanoro crangapra ISO /IEC XKL 12207-2007. Beibupatorcst Mmero-
IIbl, CPEJCTBA U MHCTPYMEHTHI PeoOpa3oBaHusl COCTOSHUI AIIEMEHTOB Ha ONepaiusix
MapuipyTa I HOJy4YeHUs IMPOMEXYyTO4YHOro sineMeHta. Mapupyt TJI onuceiBaercs
crienanbHbIM  s135IkoM BDHN ¢ mcrionb3oBanueM crnienuanbHBIX (OpPM OMUCAHHS
[I0CJIeJ0BAaTEIbHOM TpaHC(POPMALIMK COCTOSHUN JIEMEHTOB U JaHHBIX, [I€pe1aBaeMbIX
Mexay TM.

Obecneuenue npoueccos TJI

MH(l)OpMaLlPlOHHOC METOJIMYECCKOEC MATEMATHYCCKOC IIporpaMMHO€E

Onepannu nporecca 0
Bxox 3 Boixon
> O 1 O, Os >
04
T Mertpukn Pecypcet T

Puc. 2. Cxema TJI
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MetonoJ10rust IOCTPOEHHUS MPOAYK- KA

TOBOH JIMHMU. J[aHHAs JTUHUS BKIHOYAET " Homsle Ty

TpeboBaHus

product line (JIMHUK MTPOAYKTOB)
n product family (cemeiictBo IIIT). Otmn
TepMUHBI onpezesens! B cioape ISO/IEC
FDIS 24765:2009 (E) “Systems and
Software Engineering Vocabulary” kak
«rpymnmna MpoayKTOB WM YCIyT, HMEo-
MUX olIiee yMIpaBiIsIeMOe MHOXKECTBO
cBoiictB [II-CIIII, koTOpbIE YIOBIETBO-
PSIFOT MOTPEOHOCTSIM OIPECIICHHOTO Cer-
MEHTa PhIHKA WM BUAY IESATEIBHOCTHY.

OcCHOBa MOCTPOCHUS JaHHOH MPOJYK-
TOBOM JIMHUU — WHXKCHEPHAas M MPOIIEC-
cHas Mozenu. MHxeHepHast MOAEb Npea-
Ha3HAa4yeHa JUIs TUIAHUPOBAHUS MPOU3BO-
ncta [1C ¢ yueTom npenmMeTHoW 00JIaCTH UX MPUMEHEHHS, OTPAaHHYCHUH U CTpaTerHH
Mpou3BojicTBa MpojykTa ux rotoBbix KIIN (puc. 3).

Pazpabotka meTona cOopku npoaykra u cemeiictsa I1I1 obecrieunBaeT nmocrpoeHue
[UIAaHA PeaTN3aliH KaXJOr0 OTIEJIBHOrO MPOrpaMMHOIO KOMIIOHEHTa M3 MHOXKECTBa
pa3paboTaHHBIX MPOTPAMMHBIX PECYPCOB.

VYupasnenue paspadorroit CIIIT u3 roroeix KIINU cocTouT B KOOpAUHAIMH €5~
TEJIBHOCTH MO BBIIYCKY HEOOXOIUMBIX NPOLYKTOB U PEIIEHHS OPraHU3alHOHHOTO
U TEXHMYECKOTO YTpaBJIEHUS KaxkIbIM wieHoMm cemeiictea CIIII.

[IponeccHas MozeNb BKIIIOYAET MHOXKECTBO MPOLIECCOB, BBITIOJIHAEMBIX Ha ABYX
ypoHsx: umwkenepun [IpO, obecrieunBaromas MOBTOPHOE HcIob3oBaHue (for reuse),
Y WHXXeHepuu npuiioxkeHnit Engineering Applications (nnu uxkenepun [1C) kak pas-
pabotku ¢ ucnonb3oBanuem KIIW (with reuse).

B nenom onmcaHHble JUHUM pa3paOOTKH U COOPKU MOBBIIIAIOT MPOU3BOAUTEINb-
HOCTb UCTIOJIHUTEJICH, YITyUIIAIOT YCIOBHS UX pabOThI, COKPAIIAIOT YUCIIO COOPIINKOB,
MIOBBIIIAIOT KAYEeCTBO M CHIDKAIOT C€0ECTOMMOCTD BBIIYCKa MPOAYKTa. DTH JIMHUU pea-
JU30BaHbl Ha (pabpuke mporpamm, Kak oOpasel; cOOpOYHOr0 KOHBeHepa akajeMuKa
B.M. I'mymkoB mo pa3pabotke u coopke KIIN, a Taxoke mist 0OydeHus: TUCIUILTHNHAM
MIPOrpaMMHOI MH)KEHEPUU M MPOrpaMMHUPOBaHUIO B pasHbIX SII.

®aopuku nporpamm. Briepseie B Ykpaune dadbpuka nporpaMm Oblia ocTpoeHa
COTJIACHO KOHLENIUU cOopoyHoro koHBeiepa B.M. ['mymkosa B KHY Ha daxynbrere
kubepuetuku [30, 38]. dabpuka co3maBanachk s 00y4YEeHHUSI BCEM aclieKTaM Mporpam-
MHOH HMH)XEHEpUH, MHOOPMALMOHHBIX CHCTEM M IOCTPOCHUS CTYJEHTaAaMH HpOrpam-
MHBIX apTe(haKkTOB B paMKax J1a0OpaTOPHBIX U JUIUIOMHBIX paboT. ApTedakTsl U mpo-
rpaMMbl CIIEHU(PULIUPYIOTCS B cTaHIapTHOM si3bike WSDL 1 coxpaHsTcsl B perno3uTo-
pun mporpamMm U uHTepdeiicoB. Pabpuka obopynoana ciuenyromumu TJI:
nporpammupoBanue B s3bikax C# VS.Net, JAVA, DSL; cbopka nporpaMm B CI0KHbIE
CTPYKTYpBI; €-00y4eHHe OCHOBaM IPOrpaMMHON HHKeHepuH Ha caiite KHY umenn
Tapaca LlleBuenka MS.Net u oTkpriThIX cucteM Eclipse-DSL, Protege u 1.11. [38]. ['o-
toBble KITU 1 apredakTbl B CTAHIAPTU30BAHHOM BHUJIC 3AIIOMHHAIOTCS B PEIIO3UTOPHUH,
KOTOPBI MOKET HOMOJHATHCS M APYTMMH HPOIYKTaMHU.

®abpuky mporpamm pazpadotanu cryneHTsl A. ApoHoB, A. JI3ro6enko u A. Ocrt-
poBckuii (akynprera kuOepHetkn KHY monx pykoBonctBoM aBtopa crathu. dDabprka
padoraer B Mnteprere ¢ 2012 r. (http://programsfactoty.univ.kiev.ua). Ona Bxomur B co-
craB UTK [38], kak MHCTPYMEHT AJIEKTPOHHOTO 00yueHus nucimiuimae «IIporpammvHas
WHXKEHepHs» 00IIero Kypca 3JIeKTPOHHOro 00y4eHus Ha (axyiprere kndepHeTnkn KHY.

Puc. 3. Mozenb MH)XEHEPHUH IPOAYKTa
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Ha caiite pabpuku ucrons3oBaHa nuieH3noHHas Bepcust VS.Net B kadecTBe cpe-
Ibl ero (h)yHKIMOHUPOBAHUS C HCIIOJNB30BAHUEM MHOTOS3BIYHON paspaboTtku [1C
u cpenctB koyuektuBHOro uarorosnenus [1I1. Ha pabpuke umerorcs cienyromue TJI:

— nporpammupoBanue B C# VS.Net ¢ mosydeHreM roToBOro MpoyKTa B coXpa-
HEHHEM €ro CTaHAApPTHOIO BHJA B PENO3UTOPHUH;

— 3aHeceHHe U MoJ00p TOTOBBIX apTe(aKTOB U INPOrpaMM U3 PEHO3UTOPHS AJIS
JIaTTbHEHIIIer0 MCIOJIb30BAHUS;

— cOOpKa roToBBIX MPOrPaMM B CIIOXKHBIE IPOTPAMMHBIE CTPYKTYPBI CHCTEM;

— o0yuenue MeTojo0ruu npoekTrupoanus [1C u ceMelcTB cucTeM 1o e-yueo-
HUKy «[IporpammHas WHXEHepUsi» W y4eOHUKy (www.intuit.ru) [13].

B UTK peanmn3oBaHbl cpeacTa:

— renepanus [IC, onucansbix B s3bike DSL ¢ vcnonb30BaHuEM HHCTPYMEHTAIb-
veix cuctem Eclipse — DSL, Tool DSL Microsofts;

— tpancopmanust GDT < FDT obmux T/l k pynnamenransabiM T/ Ha ocHO-
Be CpeAcTB TeHepauuu naHHbIX crangapra [SO/IEC 11404-2007;

— oHronoruueckas mojenb crangapra KL ISO/IEC 12207 [26, 42];

— B3aumozeiicTBre pacnpeneneHHbix cucreM VS.NET-JAVA, Eclipse-VS.Net u ap.

Ha UTK (http://sestudy.edu-ua.net) pasmenieHsl Hay4HbIE CTaThH Pa3paOdOTYHKOB
no QynnamenrtanbHbeiM ocHoBaM uuayctpuu I1I1, e-moHorpadus [29] u moxiaapl Ha
MEKIyHApOIHbIX KoH(pepeHmsx [26]. CalT opueHTHpOBaH Ha OOy4YEHHE CTYACHTOB
¢bynnamenTanbHbiM ocHOBaM KypcoB TIT m SE B npyrux yHUBepcuTeTax YKpauHbI,
ctpan CHI', a Takke B aHIVIOS3BIUHBIX CTpaHax I10 CIEIHAJIBHOCTSIM: HH(OPMATHKA,
nporpamMmHast urxenepust 1 Computer Sciences. O0a caiira MHOTOsI3bIYHBIC (YKD., PYC.,
QHIJL.), YHUKQJIBHBI W OPUTWHAIBHBI, UMM TOJIB3yIOTCs Oonee 15000 pecroHieHTOB.

3AK/IIOYEHUE

[IpuBeneHbl OCHOBHBIE MYTH ITOCTENIEHHOTO (OPMHUPOBAHMS OTEUYECTBEHHOH TEXHO-
JIOTUM COOPOYHOT0 MPOTPAMMMPOBAHUS CIIOKHBIX cucteM u3 roroBeix KIIW u pea-
TM3anur COOPOYHOTO KOHBeHepa. ['maBHBIME cocTaBmsiroruMu TI1 SBISIOTCS:

— OCHOBHBIEC MOHATHS U 3a/1a4M MPOTPAMMUPOBAHUS (SI3BIKH, TPAHCIATOPHI, CUC-
tembl aBromaruzanuu [T, ACY u np.), a Takke TEXHOJOTHH TPOTPaMMHUPOBAHUS,
peanmzanuss ACYTII nns metamutyprudeckoro kombunata ['J[P ¢ momorisio co3iaH-
HOM OTEpanMOHHON CHCTEMBI MpOorpaMMHUpoBaHus «/[Hemp-2»;

— cuctema AITPOII aiist cOOpKH rOTOBBIX PAa3HOSI3BIKOBBIX MOJyJICH, HHTEpQeii-
coB M OubOmMoTeku (GYHKLMH NpeoOpa3oBaHMs HEPEJIEBAHTHBIX TUIIOB JAHHBIX;

— TPUHIMITEI TIOCTPOCHUS JIMHUIA cOOPOYHOTO KOHBEHepa Kak TIaBHOTO crocoba
HHIyCTpUalIbHOro M3rotoBieHus pasnuyHbeix THnoB [1C u CIIC, koTopele onepenuin
Ha 15 jer mosiBIEHHE MPOIYKTOBBIX JIMHHIA;

— HOBBIH CTHJIb COOPOYHOTO MPOTPAMMHUPOBAHUS CIIOMKHBIX TPOTPAMMHBIX U HH-
(hopManOHHBIX CHUCTEM U3 Ooisiee MpoCThIX M cTanjnaptuzoBaHHbXx KIIW (Momyred,
00BEKTOB, KOMIIOHEHTOB, CEPBHCOB);

— 0OBEKTHO-KOMIIOHEHTHBI METOJl MOJAEIHPOBaHMSA OOBEKTHBIX CTPYKTYP,
TpaHchopManuu OOBEKTOB B MPOTPaMMHBIC KOMIIOHEHTBI, KOH()UTYPUPOBAHUS HX
B BapuanTHble cTpykTypbsl IIC cemeiictBa CIIC;

— ¢pabpuka nporpamm KHY xax BeG-caiiT VIHTepHeTa AJIs IPeIOCTaBICHUS U 00-
MEHa Hay4yHbIMH apTedaxTaMu, CO31aBaeMbIMH CTYJEHTAMU IO H3y4aeMbIM
npeaMeTaM M KOMIBTEPHBIM JTUCIUIIIIMHAM;

— 3JIEKTpOHHOE 00y4eHue cTyneHToB Ha si3bikax C#, VS.Net, JAVA u npenmery
«IIporpammMHas uHKeHepus» Ha (aOpHUKe NpOorpaM.
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