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PA3BUTHUE OTEYECTBEHHON TEXHOJIOTUHA
IMPOI'PAMMMUPOBAHUA

AuHOTanUsA. PaccMOTpEeHa 3BOJIONMSA PA3BUTUS TEXHOJOTHH KOMIBIOTEPHBIX CHCTEM IO ITyTH
aBTOMATH3AIMU U CO3JAHUS COOPOYHBIX JIMHUMA. [IpUBE/ICHbI OCHOBHBIE MOJIOKEHUS U OOBEKTHI
TEXHOJIOTHH MPOrPaMMHUPOBAHUS U COOPKH CIIOKHBIX CHCTEM M3 TOTOBBIX PECYpCOB (MOIyJICH,
00BEKTOB, KOMIIOHEHTOB U CEPBHCOB), KOTOpPbIC KOH(GHUIYPUPYIOTCS B BAPHAHTHBIE CTPYKTYPbI
[1C Ha ¢abpukax mporpamMMm IO COOTBETCTBYIOIIUM JIMHHSIM.

KiroueBble cioBa: cucreMa IIPOrpaMMHPOBAHMs, TEXHOJIOTUS IPOrpaMMHUPOBaHMS, MOAYJIb,
00BEKT, KOMIOHEHT, TOTOBBIE PECYPCHI, HHXKEHEPHsI CHCTeM, COOpPOUHBIH KOHBeWep, MOTOKOBas
cOopka, cOOpOYHOE MPOrpaMMHpPOBAHHE, METOMOJOTHS JIMHUM, (habpuka IporpamM.

BBEJEHHME

Axkanemuk B.M. T'nymkoB ocHoBasl u cHOPMHPOBAIl OOIIUE IOJIOKEHUS TEXHOJIO-
run OBM, cuctem u mporpamMm B 60-X rogax mpoIuioro CTOJETHs, KOIJla HAa4ajJoCh
MOCTPOCHUSI ceMeiicTBa oredyecTBEHHBIX OBM um cuctem. YueHBI NPEABOCXHUTHI
pa3paboTKy THOKUX KOMIIBIOTEPHBIX TEXHOJOTHH, 00ECIIeYMBAIOIINX MPOU3BOJICTBO
KOMITBIOTEPHBIX CHCTEM II0 THITy KOHBEWEpHOW COOPKH, NMPOBEPEHHOH Ha aBTOMO-
omnpHBIX 3aBonax (factory) @opna. Ilo muenuto B.M. I'mymikoBa, TE€XHOIIOTHS SIB-
JSieTCsl IBUTATENIEM MPOTPECCUBHOTO Pa3BUTHs JIIOOOH HAayKd, B TOM YHCJIE U TEO-
pun co3manus OBM, mrpopmammonnsix cucrem, ACY, ACYTII, CAIIP n mp. [1].

Unero TexHonmorun kKoHpeiepHod cOopku B.M. [IylIKOB M3JI0KKUI HAa HAYYHOM
cemuHape Mucruryra kubepneruku AH YCCP (1974 r.), npencraBuB ee Kak HaOOp
TEXHOJIOTMYECKUX JIMHUN TPOM3BOJICTBA KOMITBIOTEPHBIX MPOAYKTOB M IMPHUKJIAIHBIX
cucteM. Ha ocHOBE 3TOHM KOHIENIMH CTPOWMIIMCH HOBBIE CPEACTBA BBIUYMCINTEIHLHOU
TEXHUKH — OOJIBIIINE U MAJIbIC BEICOKOIIPOU3BOIMTEIILHBIC BEIUUCIUTEIBHBIC CHCTEMBI
C MaKpOKOHBEWEpPHOH W MHOromporieccopHoil opranmzanueii OBM («Ykpannay,
«duenpy», «Mask» u ap.), a Taroke nHpopmaunonnsie cucteMsl Tuna AUC «HOnurep»
B Uncturyre xubepunernku AH YCCP [2, 3].

Wnes xoHBeliepHOI cOOPKH OKazanach HACTOJBKO MPOAYKTHBHOW, YTO U CETOTHS
KOMITBIOTEpHBIE COOPOYHBIE TEXHOJIOTHH 00ECIIeYHBAIOT BBIITYCK PA3IMYHBIX MOJEINeH
KOMIBIOTEPOB, KOTOPBIE MIUPOKO MCcHoib3ytoTes 70 % nacenenus 3emHoro mapa. Ha
9THX KOMIIBIOTEPAX PEIIaeTCsi MHOYKECTBO OM3HEC-3a/1a, Pean3yIOTCsl MHOTOYHCIICH-
Hble NH(OPMAIMOHHBIE YCIYTH ¢ ToMomsio MHTepHeTa 1 Ap. OmHAKO AT perIeHHs
CJIO’KHBIX HAayYHO-TEXHHUYECKHUX 3aJ[a4 COBPEMEHHbIE TEXHOJIOTUHU pa3pabOTKU COOTBeE-
TCTBYIOIIMX HH(POPMALIMOHHBIX M IPOrPAMMHBIX CHCTEM HE JOCTATOYHO COBEPIICHHBI.
Hx emie mpeacTouT yiydllaTh U pa3BUBATh.

Texuonorus nporpammupoBanust (TII) cloXHBIX cHCTeM co3/1aBanach B TEUCHUE
MHOTHX JIeT Hay4YHBIMH KOJUICKTHBAMH AaKaJ[EeMHYECKUX WHCTHTYTOB MHOTHX
pecnyonuk CCCP.

B naHHO# cTaTthe paccMOTpPEHBI ITyTH Pa3BUTHS, OCHOBHBIC TOJIOKECHUS U 00BEK-
ThI TTI, a TakXkKe TeXHOIOTUs COOPKH CI0KHBIX CUCTEM M3 FOTOBBIX Pa3HOPOAHBIX MPO-
IPaMMHBIX 3JIEMEHTOB, HA3bIBAEMbIX KOMIIOHEHTAMH ITOBTOPHOI'O HCIOJIb30BaHMS
(KITN) wim reuses.
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CTAHOBJIEHUE TEXHOJIOI'MHA IMPOI'PAMMMPOBAHUSA B CCCP

Juis nepBeix OBM mporpamMMbl Mucanuch Ha s3bIKaX ONEPATOPHBIX rpad-cxem, aj-
pecaom, AJII'OJI-60, DOPTPAH, KOBOJI n np. Ux npeobpazoBanue B koasl I9BM
OCYILECTBISIIOCh € IOMOLIBIO nporpamMmupyommx nporpamm (IIpIl) wim cucrem
IPOrpaMMHUpPOBaHUs (TPAHCIATOPOB, UHTEpIIpeTaTopoB). OHU pa3padaThIBAINCh LI
OBM, kortopsie co3nasBanuck B CCCP, B Tom uncie n B Ykpaune. Jlanee mpencras-
JeHsl 3Tansl craHoBieHus TII.

[porpammupoBanue. BceBO3MOKHbBIE aCIIEKThl MPOrPaMMHUPOBAHHMS [IPU HANKUCa-
HUM TIPOTPaMM ISl PEIICHHs Pa3IMIHBIX MaTeMaTHYecKuX 3agad Ha DOBM ommcansl
B MoHorpadusx «OmemeHTbl mporpammupoBanusi» (AW Kwuros, W.A.Kpunwuikuii,
1956 r.), «bpictpoaetictByronme snekTpoHHbie Mamael AH CCCPy» (C.A. Jlebenes,
1952 r.), «O6mee onmcanne BOCM n meronuka BeimonHenus: oneparmin» (C.A. JleGe-
neB 1 B.A. MenbHukoB, 1958 r1.), «AnropurMbl M MAalIMHHOE pEIICHHE 3aauw»
(B.A. Tpaxtenrepm, 1957 r.), «HauanpHble cBemeHus O pemieHuH 3amad it DBM»»
(A.A. Jlamynos, I'.A. Illecromanos, 1957 T1.), «AzpecHOoe TNPOrpaMMHPOBAHUE)
(E.JI. FOmenko, 1962 r.), a Taxke rpad-cxemHoe nporpammupoBanue A.A. JlsnyHoBa,
A.I1. EpmoBa u ap. ABTOpBI 3THX HaYYHBIX TPYIOB OTKPBUIH 3Py aJrOPUTMHU3AINN BbI-
YUCJIUTENBHBIX 337a4 M MX HPEICTaBICHUS sA3bIKaMM, OMM3KuMu OBM.

IHpoepammupyrowas npoepamma. Ha s3bIke ONMEpaTOPHBIX CXEM AITOPUTM HPO-
rpaMMBbI TIPEJCTABISIETCSl CXEMOM, COOTBETCTBYIOIICH YIpaBIsIOMIEMy rpady Ipo-
IpaMMbl, U COBOKYITHOCTBIO clieniu(puKaui kaxaoro oneparopa. Ilepsas nporpamMmu-
pytomas nporpamma (IIpIl-1) paszpabotana B 1954 r. 2.3. Jlrooumckum, A.I1. Epmio-
BeIM B MI'Y mog pykosoactsom M.P. Illypa-bypa. Ha ee ocHOBe mpoeKTHpOBaInCh
npyrue IIpll na mamubaax BOCM, «Crpena», M-20 u np. B pesyibTare co3gaBaiuch
(byHIaMEHTaIbHBIE aITOPUTMBl TPAHCISIIUH M TEOPHUS HPOTPaMMHPOBAHHSL.

B.M. I'mymkoB B cratbe «O0 OJHOM METOAE aBTOMATH3AIMH MPOTPAMMHPOBA-
Hus» U A.A. Crorauiil B ctatbe «O MpHUHIMIAX MOCTPOEHUS CHEIUATU3UPOBAHHOMN
nporpammupytomieid nporpammel»y (IIporpammupoBanue, Ne 1, 1958 r.) obocHoBamm
oubmmoteunsiii Mmeton Ipll Ha mpumepe anropurMa pemieHus cucrteM auddepeHm-
anbHbIX ypaBHeHUH. B Ykpaune Ipll peanuzoBanuch Jyisi 0OTEUECTBEHHBIX MAalllUH HA
ocHoBe ajipecHoro s3bika E.JI. FOmenko u crennann3upoBaHHBIX SI3BIKOB — aBTOKO-
JI0B. AZIpeCHBIH A3bIK IT000€H SI3bIKYy MaTeMaTHKH: aITOPUTMBbI HA HEM 3aIIUCHIBAJIICh
HaOOpOM OIEepaToOpPOB U3 OJHOW MM HECKONBKHX (opmyl. OTIHMYUTENbHOW 0COOEH-
HOCTBIO JTOTO $I3bIKA SIBIISICS yKaszaTelb BTOPOTO paHTa JUIsi MHOTOKPAaTHOTO
nepexona. CpencTBaMU aJpeCHOrO S3bIKa ONUCBHIBAINCH 3aJaud BBIYUCIUTEIHHOTO
xapakrepa u IIpll mans mammu «Kues», «Ypam», «duenp» u mp.

Cucrembl nporpammupoBanus. B 1960 r. mosBwince HOBbIE YHUBEpCAIbHBIE
si3pike TiporpammupoBanus (SI1): AJITOJI-60, DOPTPAH, KOBOJI, ITPOJIOT", AIA
u ap.). Ogaum u3 nepbix 0661 AJIIOJI-60. Bo muorux uncrutytax AH CCCP Havanu
paszpabarsiBath TpaHcasaTopsl ¢ s3bika AJITOJI: TA-1 — C.C. JlaBpoB (JIT'Y, 1962 r.),
TA-2 — M.P. Ulypa-bypa u 2.3. Jlrooumckuii (UIIM, 1963 1.), TA-3 — (AJIbDA-
cucrema) B pycckoit Bepcun sizbika AJIIOJI-60 — A.I1. Epmos u ap. (CO AH CCCP,
1964 r.), TA-4 — nna YBK «/Iaenp-2» E.JI. FOmenko, E.M. Jlapumesa (MK AH
CCCP, 1965 r.).

B TA-1 pazpaborana ObicTpasi 1 IpocTasi cXeMa TPAHCISAIHUH, CTEKOBBIN ITOIX0/
K TPOTPaMMHPOBAHUIO BBIPAKECHUHN, pealn3aluy Mpoueayp 0e3 ux THUIH3AIUd U pe-
kypcuBHoctH. B TA-2 pa3paboTraH OpHUTHHAIBHBIA aJTOPUTM IPOrPAMMHUPOBAHHS
MIPOLEAYpP, MEXaHW3MBbI YIPABJICHUS MaMATHIO (ONEPATHBHOM M BHEIIHEH) W METO.]
TaOIMYHO-ynpaBisieMor reHeparun koga. B TA-3 (AJIbDA-TpaHcnsTope) peannso-
BaHa ONTUMHM3ALMS (BBIPAKEHUH, IIUKIIOB, MPOLEIYDP, HAMATH U JIp.) IS TIOBBIICHHS
3¢ (HEKTHBHOCTH BBIXOHOIO KO, [10J00HOT0 KOy MPOrpaMM, CO3aHHOIO BPYYHYIO,
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a TaKkKe ONepanyy HajJ MHOTOMEPHBIMU 3HAYCHUSIMH M KOMIICKCHBIMU THUIIAMHU JIaH-
Heix. B TA-4 (I-AJITAMC) peanmuzoBan CM-MeTo] TaOJIMYHOTO TIPECTAaBICHUS 0a30-
BBIX CHMBOJIOB SI3bIKa U COOTBETCTBYIOIIMX CEMaHTHUECKUX MPOrpaMM HX peau3aliu.
HoBbIM Moixo10M B peani3anyy CUCTEMBI POrpaMMUpOBaHus «JlHemnp-2» sIBUIOCH CO-
3naHue odmero apudmernueckoro Osoka mis AByx si3bikoB: AJITOJI u KOBOJL

Jis HoBeix OBM TA-1-TA-3 u OC peanuzoBajivCh B MAITMHHOM KOJI€ 9TUX Ma-
mnH, a TA- 4 — Ha aBTOKOJIe MalMHBI «J{Henp-2», KOTOPBI BXOIUI B 0OLIECUCTEM-
HOE TporpaMMHOE oOecTieueHHeE.

st ycoBepIeHCTBOBaHUS pa3paboTku TpaHcasTopos D.3. JIrooumcknit (1963 r.)
TIPEUIOKHIT IPOMEKYTOUHBIH s3Ik AJIMO mutst mepeBojia B Hero Jroboro I, a 3arem
B ko1 OBM. f3pik AJIMO — 310 HekoTopas aOCTpakTHas MalldHa, OTpaXkarouias
ocobennoctn kitacca 9BM B CCCP. Orot u apyrue sizpiku (SIICUIIOH, CUT'MA)
CTalM SI3BIKAMHU-IIOCPEHUKAMHU TPU TpaHCIUMU nporpamm ¢ pasznuusbix Il C ux
TTOMOIIIBIO OCYIIECTBIISIICS TIEPEBO/] C /71 BXOJHBIX SI3BIKOB B 71 MAIIMHHBIE SI3bIKH, T.C.
«U3 m B OIUH» U «U3 0tHOTO B m». SI3p1k AJIMO OBl peanu3oBaH sl JTyUYIINX OTe-
YECTBEHHBIX MaliuH Toro Bpemenu (M-20, BOCM-6, «MwuHCck-2», «Ypan-1») Ha
npumepe TpancisitopoB ¢ AJIIOJI-60 u ®OPTPAH.

Teopust nporpammupoBanus. KoHcTpynpoBaHue aaropuTMOB MPOrpamm Ipo-
BOAMJIOCH C TOMONIBIO omepaTopHbIX cxeM A.A. JlamyHoBa, SIHOBa, CTPYKTYpHBIX
cXeM U OJI0K-CXeM. DTU CXeMbl IPOrpaMM HepeBoAnInch B onul u3 SAIl s peanusa-
uuu B [IpIl. OnHOBpeMEHHO CO3/1aBANNCh HOBBIE METOJIBI U CPEJCTBA MPOrPAMMHUPO-
BaHMSL.

Aneebpauueckue asviku. [Ipy MporpaMMUpPOBaHUH W3YYaHCh W UCTIOIH30BAJIHCH
TEOPHM aBTOMATOB, AJITOPUTMOB, MaTeMaTUKU (aareOpsl U TEOPHHM MHOXKECTB) U Ap.
B vacTHOCTH, OBLIA CO3/1aHAa TEOPHUS OMEPATOPHBIX CXEM, CUCTEMBbI AJITOPUTMUYECKUX
anredp (CAA) u metoas! peannzannu cemMmanTuky SI1 B TpaHCIsITOpax IUisl pa3IHIHBIX
OBM. B pesynbrate B [4] mpeanaraioch TEOPETHUECKOE TOJIKOBAHME MHOTHX aCIeK-
TOB TIPOTPAMMHPOBAHUS C TIO3UINHK aNreOpbl, MaTEMaTHIECKO TEOPUH MHOXKECTB, Te-
OpuM S3BIKOB M MeTas3bIkoB. [losBunace Teopust yHuBepcaidbHbIX CAA, KOHTEKCT-
Ho-cBOOOaHBIX SII, cemantmueckoro ommcanus Al u ap. Ilog pykoBomcTBOM
E.JI. IOmmenko 6butn chopmymupoBanbl CAA u CM-MeTO/1 Tpe/ICTaBIICHNS CEMaHTH-
ku Il B Tpancnaropax c sa3sikoB AJIIOJI-60 u KOBOJI mis mamunsl «J{Henp-2»,
a TaKXKe CXEeMHbIM anroput™m aHanm3a cuHTakcuca SI1 B PTK-kommiekce.

Hzvik YTOIIHUCT TTPH3. Dtot s3bik paspadbotan .X. Teiyry mjis cuHTE3a Mpo-
rpamm B SII1 Ha OCHOBE ONMCAaHWsI CEMAaHTUYECKON MOJEIH MPEeIMETHON 00JacT pe-
LIEHUs] MAaTeMaTHYECKHUX 3a/1a4 B akeTax npukiagubix nporpamm (II1IT). Cunres ce-
MaHtuueckux mporpamm B PL/1, ®OPTPAH, ACCEMBIJIEP peanmuzoBan MeTomom
MIOJICTAHOBKH NPUKJIQJHBIM 33JladaM CEMaHTHKU uX peanusanuu B Il u oneparusimu
cuctemsl [IPM3 B OC EC.

Ipaghuueckuii P-s3vix. JIaHHBINA SI3BIK TpeIHA3HAYAICS JUISI KOHCTPYHPOBAHUS
CTPYKTYPBI IPOU3BOJIBHBIX MPOTPAMM U MX CXeMHOM peanusanuu P-rpadamu. beut co-
3/1aH OTEYECTBEHHBIM M MexayHapoanbli crannaptel ISO/IEC mnst ommcanust P-rpa-
(OB M yCTPOHCTBO CHHTAKCHUYECKOTO KOHTPOJISI IPOTPaMM B HECKOJIbKUX MaTeHTax [S].
CrpykTypHas HHTEpIpeTanus CUHTakcuca u ceMaHTuku SI1 BbIMoONHANIACH ¢ UCTIONb-
30BaHMEM 3TOro s3blka. ['paduueckuil crmocod NporpaMMHUpPOBAHUS NPUMEHSUICS BO
MHOTHX OpTaHU3alUsIX BOEHHO-NpoMmblnuieHHOro komiiekca CCCP.

O6bexThl TII. KiroueBbIM JOCTHIKEHUEM TIPOTPAMMHPOBAHUS SIBHIIUCH OMOIHO-
TEKHM CTAaHJAPTHBIX MTOANPOrPaMM BBIUMCINTEIBHON MaTeMaTHKH. MeToabl mporpam-
MHUPOBaHUS B pa3HbIX SIII OCHOBBIBAJIMCH Ha ammapare IMOBTOPHOI'O HCIIOJIb30BaHUS
MoJIporpamMm u3 OMOIMOTEK mporpamm. VX BBI30B, a TakKe (PYHKIHUU U IPOLETYPhI
(marpumep, subroutine B ®OPTPAHE) ocymiectBisiucy oneparopamu tuna CALL
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C YKa3aHHEM MX UMEH M CIHcKa (paKTHYECKUX napameTpoB. [Ipu pa3paboTke CiI0KHBIX
CHCTEM NEepBOHAYAIBHO HCIOJIB30BAIUCH MOJIYJIN M OTIEIBHBIE MPOTPAMMEL.

Mooyns. Jlorndeckn 3akoHUYEHHBIM (hparMeHTOM Mporpammbl Ha arooom 11, BbI-
TIOJHSIOLIMM OTIPECIICHHYI0 (DYHKIMIO H WMEIOIIUM CBOWMCTBA 3aBEPIICHHOCTH, pa3-
JeIIbHOM TPAaHCIIALMU U TIOBTOPHOI'O MCIIOIb30BaHUS, SBIIAETCS MOAYb. [l Hero pas-
pabaTbIBasncsi macrmopT — WHPOPMAIMOHHBINH OJIOK, COIepKalliidi OMMCaHHe BXOIHBIX
Y BBIXOJIHBIX JTAHHBIX, @ TAK)KE OMEpPaTopoB BHI30Ba JPYruX Moaysieid. OHU aKTUBHO
HCIIOJIB30BANICH NPH COOPKE Pa3HOSI3BIKOBBIX MOJYJIEH.

Humepdghetic. KitoueBbIM TOHITHEM TEXHOJIOTUH Pa3pabOTKU CIOXKHBIX MPUKIA-
HBIX CHCTEM W3 Pa3HOPOAHBIX M Pa3HOS3BIKOBBIX MOJIyJeH cranm uHTepdeiic — Mo-
JIYJIb-TIOCPEIHUK MEXKIY JIByMsI 00bETUHIEMBbIMU MOTYJISIMU [6, 7]. B HEM onuchIBaIIUCH
JTAaHHBIC U OTEPaTOphl UX MEepeayn OT OJJHOTO MOJIYJISI IPYTOMY, a TaKXKe IOJTydeHHbIA
pesyabrar. MHTepdeiic peanuzoBan B cucreme AITPOII ¢ nomornpio OMOIMOTEKH HH-
TepelicCHbIX (PYHKIMH MpeoOpa3oBaHus OTIMYAFOIIMXCS THIIOB JaHHBIX, KOTOPBIMH 00-
MEHUBAIOTCSI MOJYJIU MexIy coboil. Ilo3nHee mid omucanus uHTepdeiica ObLI co3laH
s3pIk IDL (Interface Definition language) u 6pokep o0bexTHBIX 3anpocoB (ORB) B cuc-
teme CORBA B pamkax o0BekTHOro mojxoxaa. Ommcanne HHTEpdeiica mocpeaHHKaMN
stub u skeleton ympoctuio 3agaqy cOOpPKH Pa3HOS3BIKOBBIX MOJIYJICH.

Qynxyuu u xomnosuyuu. Jpyrum QopMalbHBIM HampaBieHHEM OObeIWHEHHUS
GyHKIME  1emoukamMu:  «JaHHbIe—(DYHKIUSA—UMS, (QYHKINA—KOMITO3UIUS—IECKPHII-
LUA» ABISETCA KOMIIO3ULMOHHOE mporpammupoBanue [8]. [Iporpammuas moggepxka
stux nenoyek — cucrema JJEDUIIC, obecrieunBaromias MOCTPOCHHE MPOTpaMM U3
(GYHKLUHA, 3aaHHBIX HA HEKOTOPOM MHO>KECTBE MMEHOBAHHBIX HAHHBIX, AECKPUILIMN
U JICHOTaToB (3HaueHMit). CeMaHTHKa 3a1aeTcs OpANHAPHBIME (QyHKIHAME 00paboTKN
onepanuii, nHTepPericHBIMA QYHKIUSIMHU, apHBIME (QYHKIHMSIMH, a TaK)Ke MMEHOBaH-
HBIMH JaHHBIMU. OTepanuy KOMIIO3ULIUH — 3TO MOAKIACC CTAHAAPTHBIX KOMITO3UIMN
U JICKOMIO3UIMOHHBIX (DYHKIIHH.

Komnonenmor noemopnoeo ucnonvzosanus. Hapsany c pa3paboTkoil moampor-
paMM U OMOIMOTEYHBIX MPOTPAMM OCYHIECTBIISUICS COOP TOTOBBIX K HCIIOJIH30BAHHIO
MporpamMMm | ajaroputMoB B ['ocynapcTBeHHBIH U pecnyOIMKaHCKUN (DOHIIbI alropuT-
MOB U IIporpamMMm. B To Bpems 3a pyOexoM NPOBOIMINCH aHAJIOTMYHbIE MEPOIpUs-
THsi — reusebility.

Mpukaagnoe nporpammupoBanue. Muorue uactutytel AH CCCP u npeanpu-
SITASL CTPaHbl 3aHMMAINCh pealn3anyell HaydHBIX W TPUKIAIHBIX 3a/ad.

Cozdanue ACY, ACYTII. JIns aBTOMaTH3aLKU IPEANPUATHNA Pa3TUYHOTO YPOBHS
B.M. I'mymkoB npemoxun teoputo ACY u ACYTII [2], koTOopylo OH peanu3oBali,
npuHAMasi ydactue B co3fannu nepBoix ACY B Ykpamne (mnst JImcnyanckoro xum-
KoMOMHaTa, JIOHEIKOro ropHO-000raTUTENBHOTO KOMOMHATa, JIbBOBCKOTO TEIeBU3U-
OHHOTO 3aB0jia), bonrapun n I'JIP (Juist MeTamTyprudeckoro KOMOMHaTa). ABTOp Ha-
CTOSIIICH CTaTbU B COCTaBE IPYIIIBI YYCHBIX MIPHHAMAN y4acTre B pazpadotke ACYTII
MpoKara MeTajlla Ha MeTaurypruueckux komOunarax bepnuna u Jleinuura (I'JIP) Ha
6aze YBK «JlHenp-2» B paMKax MEXIOCYHapCTBEHHOro Ipoekra Ykpauna—I /[P
(1971-1975 rr.). [lpuHOMTBL B CTPYKTYPY 3TOTO MpoekTa pazpadoran B.M. ['mymkos.

Iakxemul npuknaouvix npozpamm. IlakeT mporpamMm — cHCTeMa YIpPaBIAIOIINX,
MIPUKIIAJHBIX U OOCITY)KMBAIOIINX MOJAYJICH C SI3IKOM IOJIB30BATENS /ISl TIOCTAHOBKH
3aJaHus Ui pelleHus 3aaul U3 3aJanHoro kiuacca. ChopmupoBanacs o0mas CTpyk-
Typa, cymHocTh 1 npuHiunsl noctpoerus [I1I1. [To naHHO#N TexHOMOTHH OBLIO pa3pa-
6otano Oosee 20 IIIT anst pemennid 3axa4 00pabOTKH JAaHHBIX HA TPAHCIIOPTE, B 9KO-
HOMMKE, CTaTUCTHKE, MATEMATHYECKUX BBIUMCIICHUSIX, CHCTEMHOM ONTUMM3ALMU U JIp.
B pesynbrare cozganus pasnnunblx [T chopmupoBana uHIycTpuaibHas TEXHOO-
rust mocrpoenus [T mox pykoBoactBoM akagemuka M.B. Cepruenxko, omnmcaHHas
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B MoHorpaduu «[Ipuknannsie nporpammusie cuctembl» (B.H. Penpko, N.B. Cepruen-
ko, A.C. Crykano, 1992 r.).

B pa3BuTHE OTEUEeCTBEHHOW TEXHOJIOTMM HPOrPaMMHPOBAHUS BECOMBIM BKIax
BHECJIM BeIyIlliye crenuaiuctel akanemudeckux HHCTUTYTOB AH CCCP, a mmeHHo
B.M. TI'mymxos, W.B. BenbOuukwuii, A.Il. Epmos, 3.3. Jlrooumckuii, B.C. JlaBpos,
M.P. llypa-bypa, E.JI. FOmenxko, 3.X. Teryry, 1.B. Cepruenko, koTopble Hemocpen-
CTBEHHO CO3/IaBAIM CHUCTEMBI IMPOTPaMMHUPOBAHHWsS, NpUKIanHble cucteMbl, ACY
u ACYTIL Ha xondepernnmsx mo TII oOcykaaiuch MoIy4eHHbIE HOBBIC TEOPETHYEC-
KM€ U MIPUKJIAIHBIC ACTIEKThI MPOCKTUPOBAHUS, Pa3pabOTKH, TECTUPOBAHUS PA3INIHBIX
BHJIOB cHCTeM (TIPUKIIAJIHBIX, HH(POPMAIMOHHKIX) U1t Oonbimx DBM, a Takxke 3amaun
9KCIUTyaTauuu u compoBoxaeHus I10.

Paspabotky cpenacts aBromatuzaiuu TI1 ¢punancuposan 'KHT CCCP. Boixoau-
JM crienalibHble 1mocTaHoBieHus kabunera MunnctpoB CCCP, HampaBieHHbIE Ha
pa3sBUTHE CPEICTB BBIYMCIUTEILHON TEXHUKU M TEXHOJIOTHH M3TOTOBJICHUS MPOTpaM-
MHBIX TpoayktoB (III1) wm cmaum ux B (OHABI AITOPUTMOB M TPOrPaMM JUIS
HCIIOJIB30BAHUS JPYTUMH OpPraHU3aLUsIMU.

Aemomamuzayusa npoepavmuposanus. VIHIyCTpHanbHBIN BBITYCK CIOXHBIX ITPO-
rpaMm B.M. I'my1ikoB npeuiaraj peajn3oBaTh ¢ IOMOLIBIO cOOPOYHOrO KOHBelepa 1o
TUny JUHAK Ha 3aBonax Poppa. Ilo ero muenwmto, habprka MpOU3BOACTBA MPOTPaAMM
JIOJDKHA 000pYI0BaThCs TMHUSMHU [IPOrPaMMHUPOBAHUS Pa3IMUYHbIX [POrpaMM, 00beau-
HSIOIMMH MX B HOBYIO arperaTHylo CTPYKTYpy. ABTOMAaTH3alHed pa3HbIX acleKTOB
pa3pabOTKH MPUKIAJHBIX CHCTEM C HCIIOJIb30BAHUEM MPOrpaMM, KOTOPBIE CIABaJIHCh
B DOH/IBI AITOPUTMOB U IIPOTPAMM, 3aHUMAJIMCh MHOTHE CIIEUAINCThl HHCTUTYTOB Co-
Berckoro Coro3a, B Tom uncie MK AH YCCP. ABromaruzanueii mporpaMMHpOBaHUS
aBTOp HACTOSIMICH CTaTbM Hadald 3aHUMAaThCsAa ¢ 1965 T., KOrma TO WHUIMATHBE
B.M. I'mymkoBa rpymnmy pa3paOoT4MKOB TpaHCIATOpoB ¢ s3bikoB ABTOKO/,
AJITOJI-60, KOBOJI u3 otnena E.JI. FOmenko UK AH YCCP nepesenn B8 CKb MMC
UK AH YCCP panst mocTpoeHHs TPaHCISTOPOB Ui HOBBIX OBM, a uMeHHo «Mupy,
VYBK «/Iuenp-1» u «Juenp-2» u ngp. [9].

[IpoekTtsl aBTOMaTH3aMu npukiaaHbix cucrem u [T B UK, ¢punancupyembie
I'KHT CCCP, Bxirouanu cieayrolie pa3paboTku: (hopMaibHbIe TEXHHUECKUE 3a/1a-
nust (FO.B. KammrtonoBa, A.A. JleTW4eBCKHif); cHUCTeMa aBTOMAaTH3aIM{ IPOTPaMM
ATIPOIT (E.M. JlaBpumesa); IIIIIT meTonoB yncnennoro ananusa (M.H. Mom4aHoB),
I AUCITPO (MU.B. Cepruenko, A.C. Crykano) u cratuctuku (M.H. Iapactok);
TexHonornyeckuit komruiekc nporpammucra TKIT (1.B. BenbOurkwuit); cucrema anro-
putMmuueckux anredp «Mynbrumnponecuct» ([.E. LlelTnuH); KOMIO3UIIMOHHOE TPO-
rpammupoBanne JJEDUIIC (B.H. Penpko); amanoroBele cuctembl oOyueHus SI1
(EJI. Omenko, A.M. JloBrsuuio); cucrema «Makpo6on» (JL.II. Babenko) u np.

CpencrBa aBTOMATH3AlMU pa3padaThIBAIM TakKe W JPYrHMe HAy4HbIE LEHTPBI
CCCP: cucrema «IIpu3» (3.X. Teryry, DCCP), cucremsl «Anbda» u «beray (A.Il. Ep-
moB, HoBocubupck), cucrema AJIA (C.C. JlaBpos, JII'Y), cucrema aBromMaTH3aliuy Ma-
temarnueckux 3anau (M.P. llypa-bypa, UTIM AH CCCP), cucrema MOAyJIBHOTO MPO-
rpammupoBanust (E.A. JKorones, MI'Y), cucrema aBTOMaTH3aluM TPAHCISITOPOB
(M.A. T'oaia, MCCP), crcrema MmocioiHOTo MPOSKTUPOBAHMS ITPOTPAMMHBIX ITPOEKTOB
(dykeman B.M., PTY), cucremsl Teniekommynukanuu (B. bapasunse, JIat.CCP) u T.1.

[Tpu BeImonHeHun Hay4yHBIX MpoekToB B CCCP chopmupoBanuck pazinuHbe ac-
MEKTHl TEXHOJIOTUH MPOrPAMMHUPOBAHUS M MHAYCTPHAJIbHBIE METOABI NMPOU3BOJCTBA
MIPUKIIAJHBIX TporpaMMHbIX cuctem, ACY wn TIIIII.

®OPMHUPOBAHUE 3APYBEXHBIX TEXHOJIOT A

Bce HoOBble Teopum B (usnke, MaTeMaTWKe M JPYTUX €CTECTBEHHBIX HAyKax MOJ-
TBEPKIAAINCHh HAa IMPAKTUKE TEXHOJOTHUSMH.
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B xommbrorepubix Haykax (Computer science, CS) chopMupoBaIMCh aHAIOTHY-
ueie TII (komMmbplOTEpOB, cUCTeM W mporpamm), a umenHo Computer Engineering —
WHXEHepHsl (KOHCTPYHPOBaHKE) KOMIIBIOTEpOB, Systems Engineering — WHxeHepHst
(texnonorwus) cucreMm u Software Engineering (SE) — urxeHepus (TEXHOIOTHS) TIPO-
rpammHoro obecrieuenust (I10).

Wudopmanus o SE Brepsble nosiBuiack Ha KoHpepenuun HATO B 1968 r. Odu-
nuaneHoe onpeznencHue SE ganm mexayHapomHblii komurteT crenuanuctoB ACM
n IEEE B SWEBOK (Software Engineering Body Knowledge) B 2001 r. (www.
swebok.com). Snpo 3nanuii SWEBOK 1oCTOSHHO COBEpILICHCTBYETCS B HAIPABICHUN
pasBUTHSA €ro METOAOB M CPEICTB Ul 3(P(PEKTUBHOIO MX INPUMEHEHHS B IPOM3BO-
JICTBE, pEeHMH)XeHepun u pesepcHoM unxkenepuu II1.

ITo cpaBuenuto ¢ SWEBOK mnpunsteiii B CCCP tepmun TII B oTinuue ot nHxe-
Hepun SE nmeer Goliee IIMPOKUI CMBICI, TTOCKOJIBKY BKJIFOUAET TECOPHUIO, METO/BI, Cpe-
JICTBa U MHCTPYMEHTHI (h)OPMAaJIBHOTO MPOCKTHPOBAHHSA W PEaM3alliH MPHUKIAIHBIX
cucteM u IIIII. IIpuBeneM KpaTkoe ONpeneiIcHHE ONHUCAHHBIX TEXHOJIOTUN MO MaTe-
puasiam sHimkiIoneann Computer science.

TexHo0THsI KOMIIBIOTEPOB — 3TO TUCHUILIUHA PEaTM3allUi TEOPHU U TIPHHIIU-
MOB TIOCTpOeHHsI KoMmrbioTepoB (frameworks, MukporporeccoB, KiacTepos, Cy-
MIEPKOMITBIOTEPOB M T.II.), a Takxke cuctemMHoro odecrieuenust (OC, TpaHCIATOPOB,
KOMIIWIATOPOB U T.J.). OCHOBHBIMU B JAHHOW TEOPUH TEXHOJIOTHH SBJISIOTCS TEOPHS
Teropunra, ®on Heiimana, aBToMaroB, anropuTMoB U kubepHerukn B.M. ['mymiko-
Ba [1-3], a Tak)ke MaTeMaTHKa, JOTHKA, aHAJIM3 CUCTEM M T.M. TEeXHOJOTHS KOMIBIOTE-
POB B HACTOSILEe BpeMs pa3BUTa TEOPETUYECKH M NMPAKTUYECKH KaK B HAIlPaBICHUH
9JIEMEHTHOH 0a3bl (YCTpOUCTBA, OJOKH, MHKPOCXEMBI, KApTHI H T.I1.), TAK H UX CUCTEM-
HOU opraHu3anuy (HpedMBOPKH, KIacTepsl U Ap.). YPOBEHb KOMIIBIOTEPHOU TEXHOJIO-
TUU B COTHHU pa3 BBIIIE CUCTEMHOW M MPOTPaMMHOI.

TexHos0rust cMCTEM — 3TO TEOPHUsS, METOABI U MPUHIUIIBI TOCTPOCHUST HHPOP-
MAIMOHHBIX H aBTOMAaTU3UPOBAHHBIX CUCTEM, a TAKIKE CUCTEM YIPABICHHUS U KOMITbIO-
tepubix (Computer Systems). CpeacTBaMu KOMITBIOTEPHBIX TEXHOJIOTUH MOJEITUPYIOT-
Csl pa3iMyHble TUIBI KOMIBIOTEpHBIX npuioxennid (Computer Applications, Domain
Engineering, Family Engineering) 1 HOBBIX cpe/iCTB ynpaBieHHs HHPOPMAMOHHBIMH
cucremamu (OC, BJI, CYB/l u ap.). K cpeacrBam 3Toii TEXHOJOTHH OTHOCSITCS TIPUH-
uunsl 1 Teopusi ACY B.M. I'mymkoBa [3], a Takke HOBbIE UHTEJUIEKTyallbHbIE THUC-
LUIUTHHBL (KOMOMHATOPUKA, rpadyKa U T.II.) © METOIBI YIIPABICHUS SKOHOMHYECKOI,
(UHAHCOBOI, OAHKOBCKOW JESTEIbHOCTHIO U T.II.

[porpammuas unkeHepus (Software Engineering) — 3To cuctemMa MeTOOB,
CHoco0O0B M TUCHUIUIMH TUIAHUPOBAHHSA, Pa3pabOTKU, KCILTyaTallud U COIMPOBOXKIIE-
Hus [10, obecnieunBaronmx npomeinuieHHOe mpou3BoacTBo [I1. OHa BkiovaeT Bce
acriekTsl co3nanms [10 ot Havana GopMyIHpOBKH TpeOOBaHMA, pa3pabOTKH MPOIYKTa
JI0 €r0 WCIIOJIb30BaHUs U conpoBoxiaeHus [6, 10—15]. ba3ucom maHHON TeXHOJIOTHH
SIBIISIIOTCS TEOPUU aJITOPUTMOB, IPOrPaMMHUPOBAHUS, BEIYUCICHUH U pacipeieNeHHO],
TEJIEKOMMYHHUKAIIIOHHOM 00paOOTKM NaHHBIX B ceTsaX. IIpM MaccoBOM IpPOU3BOJCTBE
[IIT ucnonp3yercst Teopusl IUIAHUPOBAHMSA, PETYIMPOBAHMSA IMPOLECCOB M PECYPCOB,
TECTUPOBAHUS, U3MEPEHUS PE3YNbTATOB, OLICHKU PUCKA U JOCTHKEHUS KauecTBa [15].

HNudpopmannoHHble cCHCTEMbI — 3TO KOMIIBIOTEPHbIE CHCTEMBI 00padoTKU pas-
HOOOpa3HOW WHPOPMANMK Ha MPEANPHUIATUSX U OU3HEC AeATeNbHOCTH, BKIIOYas OyX-
TalTepCcKuid ydeT, pacyeT 3apabOTHOM IUIATHI, JIOKYMEHTOOOOPOT Ha BCEX YPOBHSX
yIpaBIeHUs TOCYJapCTBOM H T.II., IPEIHA3HAYEHBI [l YIpaBlIeHUs 1 00pabOTKU HH-
¢dbopmarun, odecrieueH st MPOAYKTHBHOCTH U 3()(HEKTUBHOCTH pabOTHI CHCTEM WH(OP-
Matu3auuu. Harpumep, nH(pOpMaLMOHHBIE CUCTEMBI U IOUCKOBBIE cucTeMbl MHTEpHe-
Ta SBISIOTCS MHCTPYMEHTAMH HAKOIUICHHUS, MIOMCKa U BBIOOpa pa3MUyYHBIX MH(pOpMa-
[IMOHHBIX PECYpPCOB, HEOOXOAMMBIX IS WX IMPUMEHEHHs MoJib3oBaTensiMu [3].
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HNudopmanmonnbie TexHo0ruu ¢ 1990-x roj10B cTanu 6a3ucoM KOMIIbIOTEPHOU
HHPPACTPYKTYPhl COBPEMEHHBIX KOPIOpAIMH, TPEANPUATHA M TOCYIapCTBEHHBIX
OpPraHOB YNpPaBIEHUS, Ha KOTOPBHIX PELIAIOTCS pa3jinyHble ITI00aJbHbIC 3a1adu o0pa-
6otku nHGopManuu. Ha ux pazpaboTky ¥ moarotoBky MT-cnenuaniucToB BBIACISIOT-
csl OrpOMHBIE (PHHAHCOBBIC PECYPCHI JUISI TTOJJICPIKKU BCEBO3MOKHBIX HH(pOPMAIIUOH-
HBIX cucTeM VHTepHeTa u JOCTyna K HUM Bcex kenaromux. Llemn u 3agaum moctpoe-
HUS MHOOPMALMOHHBIX CHUCTEM M TEXHOJOIMH WX NPUMEHEHHUs c(opMyIrpoBa
akagemuk B.M. I'mymxos B [3].

Taxum 0Opa3oM, 3apyOexHbIe TEXHOJIOTUH CHOCOOCTBYIOT YCKOPEHHOMY BBIITYC-
Ky KOMIIBIOTEPOB W CHCTEM sl HOTPeOHOCTe MHUPOBOrO HH(POPMALMOHHOTO
MPOCTPAHCTBA.

TEXHOJIOI'USI CBOPOYHOI'O MPOI'PAMMMPOBAHUSA

B 70-x romax mpormtoro Beka UK AH YCCP BHec 3HaunTenbHBIA BKIIAJ B HHIYC-
tputo 11T na G6ompmux O9BM (EC 3BM, BOCM-6 u np.) PazpabareiBanuck meTo-
JIbl, CPEJICTBA W MHCTPYMEHTAJbHBIE CHUCTEMbI Ui CO3JaHMs MPUKIAJHBIX CHCTEM,
ACY u ACVYTIL

ABTOMaTH3anus Pa3IMYHBIX OTPACICH MPOMBIIUICHHOCTH, B TOM YHCJIE CHCTEM
B 0OOPOHHOI MPOMBIIIIICHHOCTH, MpoBoAmiach Ha ocHoBe Teopuu ACY mmu ACYTII
[2, 3] u ¢ ucoNBE30BaHKWEM TOTOBBIX MPOTPAMM U3 TOCYAapPCTBEHHBIX (DOHIOB aJro-
PUTMOB M IIPOTPaMM.

B.M. I'nymikoB B pa6ore [9] BbLACIII TPU OCHOBHBIE HanpaBieHus pa3sutust TI1:

— MOJyJIbHasl CUCTeMa aBToMaTu3auuu ciaoxHbIX nporpamMm AITPOII u3 cran-
JAPTU30BaHHBIX TPOTPAMMHBIX 3arOTOBOK «CHH3Y-BBepx» [0, 7];

— MeToJl GOopMATM30BaHHBIX TEXHUYECKHUX 3aJaHWH NSl TIOCIIE0BATENBHON Jie-
TaJu3allMyd MPOEKTa C HMCIOJIb30BAHUEM DPA3JINYHBIX AJTOPUTMHUYECKHUX SI3BIKOB JUIA
OIKCaHUsl OTIENbHBIX OnokoB [16, 17];

— TEXHOJIOTHSI TPOTPAMMHPOBAHUS /ISl aBTOMAaTH3AaIlMH M3TOTOBIICHHS CHCTEM
yIpaBieHUss B OOOPOHHOW mMpoMblnuieHHoCcTH [18].

B.M. T'nymikoB cuuTal, 4yTo pa3BUTHE TEXHOJIOTUN KOMITJIEKCHOTO IMPOEKTHPOBA-
HUSl BBIYUCIUTEIBHBIX CHCTEM, MPOCKTHPOBAHNE TEXHUUYECKUX CPEICTB OOBEANHEHO
B €IMHBIN MpoLecc C MPOSKTUPOBAHUEM €ero 0a3uCHOro MaTeMaTHYecKOoro odecreue-
Hus. Jta upes peanusopaHa B cucrteme IIPOEKT [17], B cucremHOM oOecriedeHUH
OBM MUWP-2 nns pemeHuss WHKEHEPHBIX 3ajad.

[ peanuzanuy MOBTOPHOT'O HMCIOJB30BAHUS TOTOBBIX MPOrpamM, MOANEPKKU
uaayctpun [10 Ha rocyaapcTBEeHHOM ypoBHE ObUmM co3maHbl DOHIBI aarOpUTMOB
u nporpamm u Beinuio nocrasosnaenue I'KHT CCCP o Tom, 4To nporpaMMbl UMEIOT
CTaTyC NPOJYKTOB INPOU3BOJCTBEHHO-TEXHUYECKOIO HA3HAYCHMUS.

[ToBTOpHOE MCIIOIB30BAaHME T'OTOBBIX HMPOTpaMM M MOJIyJied ObLIO 3aTpyIHEHO
BBHJIy OTCYTCTBUS OTIMCAHUS MHTEP(EICOB B MporpamMmax u anropurmMax @oHI0B I
ux npumeHeHus B ACY.

Coopounoe nporpammupoBanue. B 1975 r. Hayano pasBuBathCcsi cOOpOYHOE
MIPOrpaMMHPOBaHUE Il 00ECTICUeHHsT UHIYCTPUH COOPKH WH(POPMAIMOHHBIX H IPO-
rPaMMHBIX CHCTEM M3 TOTOBBIX Moayieil cpeactBamu cuctembl AITPOIL. B pamkax
9TOH CUCTEMBI PEeaNN30BaH METOJI COOPKHU OOJBIIUX MPOTPaMM U3 CTAHIAPTHBIX MOJLY-
Niel ¥ HHTepECOB, HICHTHYHBIX CTHIKOBOYHBIM JICTAJISIM, UCIIOIB3YEMbIM B aBTOMO-
OWJIBHON MPOMBINUIEHHOCTH. MHTepdeiic cTaa OCHOBHBIM 3JI€MEHTOM COOPOYHOTO
konBeiiepa [18]. Tlo amamoruu ¢ aBTOMaTH3MPOBAHHBIMHU JIMHUSIMU KOHBeHepa, Ha KO-
TOPBIX COOMpAIUCh OTAEIbHbIE KPYIHbIE U3A€IMs U3 FOTOBBIX CTAaHIAPTHBIX AeTalei
C TIOMOIIIBIO CTBIKOBOYHBIX «00nTOB M raek», B AIIPOII «aeransmuy» sSBISUIMCH TIPO-
rpaMMHBIE MOJTYJTH, OOBETUHSIIOMINECS] BUPTYaJIbHO C MTOMOIIBIO CIIEIIHAIBHBIX CTHIKO-
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BOYHBIX JIEMEHTOB, Ha3BaHHBIX HHTEep(ericamu. OCHOBOW COOPOYHOTO MPOrPaMMHUPO-
Banusi cranmu KIIW u wnTepdeiicer [19].

WuTepdeiicHblil mepexoaHIK MEXIY JBYMSI MOIYJISIMU BBITIONHSUI MIepeiavy JaH-
HBIX OT OJTHOT'O MOAYJIA APYroMy, a TaKyKe BO3BPALLaJ MOJy4YeHHBIE pe3yabTaThl. Eciu
THUII TIEPEJAHHBIX JAaHHBIX M PEe3yJIbTaT ObLT HEAKBUBAJICHTEH HCXOJIHOMY, TO MEPEXO0I-
HUK TPaHC(POPMHUPOBA HUX B COOTBETCTBYIOIIYIO (HOPMY MPEICTABICHUS JTaHHBIX
MIPUHUMAIOLIUM MOJYJIEM.

JlaHHBIN TEPMHUH YKOPEHWICS B IporpaMmupoBaHuy. OH 00cyKaaics Ha MEKIY-
HaponHo#i koH(pepenuuu «Uutepdeiic COB» (1987 r.), Ha KOTOPOH MPENCTABIIIUCEH
MEXMOJTYJIbHBIA, MEXBI3BIKOBBI M TEXHOJOTHYECKUit uHTepdeiice [6, 7].

Mesrcmoodynvubiil unmepgetic — 3To nHTEpPENc MK Iy MepeaalonuMI 1 IPUHH-
MAIOIIUMH MOJIYJISIMH, BBIMOJHSIOIIUN (YHKIMH MEepeaayn, MpueMa | npeodpas3ona-
HUSl HEpeJIeBaHTHBIX JaHHBIX. OH BakeH MPHU 00eCleUueHUH B3aUMOICHCTBHS MEXKIY
Pa3HOS3BIKOBBIMH MOJYJISIMH B CTPYKTYPE CIOKHOW CHCTEMBL.

Meoicvsizvikoswiti unmepgetic. JlaHHOE YCTPOHCTBO MPEICTABIISET COBOKYITHOCTD
CPeJICTB M METOJIOB TPEJCTABICHHUS W B3aHMMHO-OJJHO3HAYHOTO TIPeoOpa3OBaHMUsI
CTPYKTYyp M TUnoB JaHHbIX Sl (Hampumep, mpeoOpa3zoBaHHE MAaTPULBI IO CTPOKaM
B ®OPTPAHE B marpuny mo cronbuam B PL/1 u oOpaTHO, CHMBOJIBHBIX AaHHBIX
B IIeJI0€ U [p.).

Texnonoauweckuti unmepegetic. IT0 COBOKYITHOCTh METOJIOB U CPEICTB JIJIsl B3au-
MOCBSI3H TIPOLIECCOB U UX onepauuii B xu3HeHHoOM nukiie (OKLI), peanusanun cIoKHBIX
[porpaMM, BKJIIOYash HOPMAaTHBHBIE, METOAWYECKHE TOKYMEHTHI M (JOPMBI (KapKac Tex-
Hostornueckux JmauA (TJI), hopMaT TOKYMEHTOB, SI3BIK CBSI3M MIPOLIECCOB U JIp.). MeTo-
mika co3nanus TJI mpemnoxena B 1987 . [19], anpoOupoBaHa M ycOBEpIIEHCTBOBaHA
Ha mectn JuHuAX AVC «¥Onurep-470». Janpneiinmmm pazsutieM TJI cranu npoaykro-
Boie smHuK (Product Lines) SEI http://sei.cmu.edu/productlines/frame_report/) 2004 .

Opranusarop koupepenuuu «Uurepdetic COB» 'KHT CCCP narpajun Koyiek-
TuB pazpadoTunkoB cucreMbl AITPOII (Bkirouast aBTOpa CTaThy) MOYETHOW IPaMOTOM.

COopouHoe mporpaMMHUpoBaHie 00Cyxanochk Ha koH(pepernusax mo TII. Tak, Ha
koH(epentun TIT (1984 r.) akanemuk A.I1. EprmioB ormernn [20], uto cOopouHOe mpo-
rpaMMHUPOBAHUE PELIaeT 3319l MHOTOKPATHOTO U OBICTPOrO MPUMEHEHHS B IpoILecce
CO3JIaHUsI TIPOTPaMMbl M3 3apaHee W3TOTOBJICHHBIX «eTanei». OHo addexTHBHO 1 TI0-
3BOJISIET OBICTPO peIIaTh JIOYI0 33/1a4y U3 HEKOTOporo kiacca npobiem. Kpome toro,
B goknaie «OTHOIIEHHE METOIOJIOTHU M TEXHOJIOTUH MPOrpaMMUpoBaHus»y Ha Beeco-
103001 koH(peperntuu 1o TIT (1986 r.) A.I1. Epmios chopMyrpoBa nepcrneKTUBLI Mpo-
MBIIIIEHHOW COOPOYHOM TeXHOJIOTHH mporpammupoBanus 1o 2005 r., BKIItOYas HopMa-
THUBBI IIPOU3BOINTEIEHOCTH M HAJISKHOCTH TIPOIYKTa, dTarbl pazpadorku [T u mexmo-
JyJNBHBIX HHTEP(HEHCOB MOJIEPKKU ITOTO MPOrPaMMUPOBAHHS.

Coopounbiii kongetiep. OCHOBHBIM JIEMEHTOM COOPOYHOIO KOHBeHepa SBIAIOTCA
TJI. X cymHOCT M METOAMKA IOCTPOCHHUS ONpeesieHa aBTOPOM JAHHOH CTaThbH
u anpobupoBaHa B cucteMe AUC «lOmutep-470» mist deTbipex OOBEKTOB BOCH-
Ho-Mopckoro ¢uora CCCP. Ilpaktudecku ObutH TpescTaBieHsl mects TJI st usro-
TOBJICHHS PA3IMYHBIX BUJIOB IIPOTPaMM, HEOOXOJUMBIX MPH PELICHUH TPUKIIATHBIX 3a-
nad Ha oObektax AUC. Mmenno atu TJI cramy mepBbIM BapUaHTOM ITPECTABICHUS
JTUHUA cOopouyHOro KoHBelepa (abpuku mporpamm [21]. C X mOMOIIBIO CO3/1aHO
npubmusutensHo 500 mporpamMm 00paOoTKM AaHHBIX uis 00bekToB ANC.

[Mocne pacnaga Coserckoro Coro3a (1992 r.) meronuka nocrpoenus TJI pazBuBa-
eTcs. DKcrepuMeHTanbHas (habprka mporpaMM MPaKTHYECKH pealii30BaHa CTYACHTA-
mu B KHY umenn Tapaca lleBuenko (2012 r.), Kak 3aKITIOYUTENBHBIN dTall OCTpOe-
HUsl cOopodyHoro koumeiiepa B.M. D'nymikoBa, mpuypodeHHoro k ero 90-meruro
(2013 r.).
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PA3BUTHE OFBEKTHOM TEXHOJIOTHMU ITPOI'PAMMMPOBAHUS

[ockosbKy OOJBIINE TTPOrPAMMHBIE CUCTEMBI CO3/IaBAIIMCh TPAJAUIIMOHHBIMA METO/Ia-
MH TPOIPaMMUPOBAHUSI HA OCHOBE CTPYKTYPHO-(D)YHKIIMOHAIBHOIO MOJAXOJa U IpolLie-
nypHbix SII, 3TO mpUBENIO K MOBBIMICHHIO CIOKHOCTH TaKuX cUCTeM. UX Tspkeno
OBUTO Pa3BUBATh W HM3MEHATH BBHUJY OTCYTCTBHS B HHX 3apaHee MpPeITyCMOTPEHHBIX
perepHbIX TOYEK (Ha3BaHHBIX TOYKAMH BapHAaHTHOCTH) A KOPPEKTUPOBKU OTHENb-
HBIX (parMeHToB. TpeboBaIoch M3MEHATh HE TOJBKO MPOIECC pa3paboTKh, HO U HC-
[I0J1b30BaTh IIOSIBUBIIMICA 00BEKTHO-OpueHTHpoBaHHbI noxxon (OOII), kaxk mar
K YMEHBILIEHHUIO CIIOXKHOCTH nporpamMHoii cuctemsl (I1C).

O0beKTHO-OPHEHTHPOBAHHBII MOAX0A. J[aHHBIN MMOAXOM B OTIMYHAE OT TPaIu-
LIMOHHOT'0 IpeJyiaraeT npoektuposath I1C ¢ moMoupo 00BEKTOB, KOTOPBIE CIIOCOOHBI
CaMOCTOSITEIbHO PaboTaTh, COOMPATHCS U O0BEIUHATHCS B OOJIee CIIOKHBIC CTPYKTY-
pbl. Ha ocHoBe OOII crioXuicst HOBBIM CTHIIb MPOrPAMMHUPOBAHUS CIIOKHBIX CHCTEM
u3 00beKTOB, cooTBeTcTBYIOIUX SI1, 6MOMIHOTEK KilaccoB, routines ¥ THUIIOB JaHHBIX,
a taxke cucrem aBromarm3anuu OOIl (COM, CORBA, DCE RPC u np.). 'maBHoe
Ha3HaueHue cucrembl CORBA — (opmanbhblil annapaT onpeseneHns 00beKTHOH Mo-
nenu (OM) u Opokep 00beKTHBIX 3anpocoB B [1C, co31aHHBIX U3 0OBEKTOB U DJIEMEH-
TOB OMOJIMOTEK, KOTOPbIE MOKHO TOMOJHATh M yInausTh. VHTEpdehc pasHOPOIHBIX
00bexToB 3anaercs Ha A3bike IDL B Buge stub u skeleton. bpokep peanusyer B3aumo-
JICHCTBHE PA3HOSI3BIKOBBIX OOBEKTOB, KOTOPBIC OMUCKHIBAIOTCA B si3bikax C+, JAVA,
SMAILTALK, COBOL, ADA wu ap.

O0bexTHO-KOMNIOHEeHTHBIH MeToa. Otnen «IIporpamMmuas umxenepus»y UIIC
HAHY, naunnas ¢ 1992 no 2012 rr., BBINONHS (yHIaMEHTAIbHbIE POSKTHI, (PHHAHCHU-
pyemeie ['KHT u HAHY, o pa3Bu-
THIO 0OBEKTHO-OPUEHTHPOBAHHOTO,

1. O6001IEeHHBIH YPOBEHD

i 06 ficot (O
KOMIIOHEHTHOTO, TEeHEpPUPYIOIEro Obuextet gynicunit (O) poirst tittepdeiicat (02)
nporpamMupoBanus [22, 23]. Ha

puc. 1 mokasaH OOBEKTHO-KOMIIO-
HeHTHBI MeTon (OKM) ¢ yerhipb-
Ml YPOBHSMH OOBEKTHOTO TMPOCKTH-
pOBaHMs JJOMEHOB:

— Ha 00OOIICHHOM YypOBHE
OTIPEICTISIIOTCST 0Aa30BbIe TOHSTHS,
00BbEeKThl (YHKLUU JOMEHa 0e3
yd4eTa MX CYIIHOCTH M CBOMCTB, (CeolicTea oORekTOR (01, Ey) (02 E2)
a Takke OOBEKTHI JAHHBIX, HEOO-
XOAUMBIX A1 PaboThl JJOMEHa;

— Ha CTPYKTYPHOM YpOBHE
cTpositest rpadbl QPyHKIMHA W JaH-
HBIX OOBEKTOB, a TAKXKE YCTaHaB-
JIMBAIOTCS MX CBA3U M OTHOLIEHMS,
rpadsr otoOpaxatorcs B OM, B Ko-
TOpPOU JaeTCs ONHMCAHHE OOBEKTOB
1 B3aHMOOTHOILICHUS MEXK1y HUMU;

— XapaKTEepPUCTUYECKU ypo-
BEHb TNpeJHa3HA4YeH Ui 3aJaHus
CBOMCTB OOBEKTOB (BHEIIHUX |
BHYTPEHHHX), KOTOPbIE YKa3bIBAIOT
Ha [IPUHAIIICKHOCTh K HEKOTOPOMY
KJ1accy;

II. CTpyKTypHBIil ypOBEHB

T'pad dynxumii (Oy, E1) I'pad unrepdeiicos (O3, Er)

III. XapakTepucTuyeckuii ypoBeHb

Puc. 1. YpoBHH NPOEKTHPOBAHMS JOMEHA

ISSN 0023-1274. Kubepueruka u cuctemMHbiil ananus, 2014, Tom 50, Ne 3 9



— TOBEAECHYECKUI YPOBEHb CIYXKHT AJIS ONMMCAHHUS MOBEACHUS 0OBEKTOB, KOTO-
pOE 3aBHCHUT OT BBIITOJHEHUS JCHCTBUI 00BEKTAMH U BBI3BIBAEMBIMH UMH COOBITHSAMHU.

B OKM 00bekTbl-hyHKIMU (METOAbI) OOBEAMHSIOTCA B KJIACCHI M TOAKIACCHI
B COOTBETCTBUH C WX BHEIIHUMH M BHYTPEHHMMH XapakTtepucTukamu. OOBEeKTHl Ha-
CIIEAYIOT CBOWCTBA, PyHKIMU U UHTep(deiic APYruX 00BEKTOB, MOIUMOPQHBIX MEXKIY
coboii uepes unrepdeiicel. Pazpaboran hopmaibHBI MEXaHU3M Tepexojia OT 00BEK-
TOB K KOMIIOHEHTaM M IporpaMMHbIM uHTepdeiicam [21, 23, 24].

Jliia obecriedeHns I3MEHIEMOCTH M aJalTUBHOCTH CTPYKTYpHI cioxHbIX 11C, co-
3JaHHBIX U3 TOTOBBIX NPOIPAMMHBIX PECYpcoB (MoOIyJiei, 00BEKTOB, KOMIOHEHTOB
U cepBucoB), AauHbiii OKM mormoiHeH MoJIeNisIMU B3aUMOICHCTBHS U BApUAOEIbHOCTH
I[IC m ux cemetictB [25].

Huxenepus kavecrBa IIC. B pamkax ¢pynnamenransabix npoektos UIIC HAH
VYxpaunsl (1998-2012 rr.) co3pana opurnHajIbHAsE TEOPUS U METOJIOJIOTUST MOJEIUPO-
BaHUs MPEIMETHBIX oOnacTeil u3 00bekToB [23]. OHa BKIIOYAEeT BOMPOCH! HHKEHEPUH
IIPUIIOXKEHUH, OCHOBaHHOM Ha npoueccax XKL, cTpyKkTypHOH, noBeneHueckoi U QyHK-
LMOHAIBHON MOJENSAX M MOAX0/AaX K OOECIIEYEHHIO KadecTBa CHCTEM.

Tecmuposanue I1C. VIHxeHepus KauyecTBa OCHOBaHA Ha pe3ysbTaTax BepH]UKa-
UK U TecTupoBaHus. B [26] pa3zpaboTana KOHIENTyalbHast MOJEIb MPOIecca TeCTH-
posanus cemeiicta I1C nu3 roroBeix pecypcoB SFT =(TM;TD,TA, Env), tne TM —
MoJnpoLecc ynpasieHus tectupoBanueM; 7D u TA — noampouecchl TECTHPOBAHUS
MPEIMETHON 00JIACTH U MPUIIOKECHUN COOTBETCTBEHHO; LNV — KOHIENTyallbHAS U UH-
¢dopmarmonnas cpena mnpouecca recrupoBanus CIIC. Ilpu 3ToM Bee noanpoLecchl uMe-
10T yHU(UIMPOBaHHOE (QOPMAIILHOE MPEICTABICHUE

TM =(Task(TM), En(TM ), CM(TM)),
TD =(Task(TD), En(TD),CM(TD)),
TA =(Task(TA), En(TA), CM(TA)),
En(TM) U En(TD) U En(TA) = Env,

rane Task — 3amaym, paspemrMble TIPU BBITOJHEHHUH COOTBETCTBYIOMIETO MOIPO-
necca; En — ero KoHnenrtyainpHas W nHpopMmaionHas cpeaa 1 CM — 1oamojens
KOOPJIMHALUU €r0 ONeparyii.

CocTaB KOHIENTYaTbHOW cpeapl Env ompenensercs BBIPaKEHUEM

Env=TGuUSGUT UPURGURP,

rae 7G n SG — tectel aktuBbl KIIW u nporpammusie KITA coorserctBenno; 7 u P —
TECThl M TECTUPOBAHHBIEC MPUIIOKEHUSI COOTBETCTBEHHO; RG 1 RP— OTYETHI O BBINOJI-
HeHun TectoBbiX KIIM M TECTOB COOTBETCTBEHHO.

CornacHo 3Toit Mozenu (popMUPYIOTCSl JaHHBIE 00 MHTEHCHBHOCTH OMIMOOK ISt
OpraHU3alliy OLIEHKH HaJeXHOCTH B Monenn kadectBa IIC.

BaxubiM Bitagom B ungyctputo I sBunace paspabotka ocHoB kauecta IIC,
KoTopas npoBoauiachk B pamkax COB mon pykosoactsom I'KHT. IlepBslit coBmec-
THBIM MPOEKT 1Mo KauecTBYy obcyxmancs B [pesaene (1987 r.). Ilocie pacnaga CCCP
npobnemaTrKa KadectBa penranach B mpoekrax [ KHT Ykpaunst (1992—-1998 rr.) nox
pyxoBoactBoM A.®D. KynakoBa, a TakKe B TEXHOJIOTHUH J10Ka3aTEIbHOTO MPOTrPaMMHU-
pPOBaHUsI ¥ OpraHM3alliK MMPOBEJCHHS OICHKH KauecTBa W CEPTH(PHKAIUK IPOJYKTA.
Co3naHHble MOJIENIM M METOABI OLIEHKHM KauecTBa BHEAPEHbI B paMkax mpoekta ANC
it MO Ykpausbl. beumn pa3zpaboTaHbl METOIMKH JTOCTH)KEHHS M YIPABICHHUS Kadec-
1BoM [IC, OlleHMBaHHS CTOMMOCTH U TPYIOEMKOCTH PabOT, NPOBEAEHHs 3KCIep-
THO-aHAJIUTHUYECKOTO OLIEHHBAHUS MPOLECCOB M MPOAYKTOB Ha Bcex mpoueccax XKL,
TECTUPOBAHUSA W W3MEPEHHUS TOKa3aTeled KadecTBa I TOTOBOTO mpomykra [12].
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[To mpobnemaTrKe HH)XEHEPUH KayecTBa, TECTUPOBAHMUS, SKCIICPTHO-aHATUTHYEC-
KOTO OIICHUBAHMSI KAYECTBEHHBIX U JKCIUTyaTallMOHHBIX moka3areied [1C 3amuimieHst
Tpu KaHauuparckue guccepranuu (2004-2008 rr.).

HoBble Hay4HBIe pe3ynbTaThl NPEACTABICHBI B y4eOHUKAX 11O MPOrPaMMHON HH-
xeHepuu [10-15, 27] u ynpasieHH0 IporpaMMHBIMU IpoekTamu [28], a Takxke B MO-
Horpadusx [15, 29]. Yuebnuk [13] Ha koukypce Microsoft (2006 r., MI'Y) nmomyuun
MIPU30BOE MECTO M BKJIFOYEH B COCTaB caidiTa www.intuit.ru. HoBblil BapuaHT yueOHU-
ka [14] mpezncraBieH B 3JEKTPOHHOM BMJE Ha CTyAEHYECKOH ¢aOpuke mporpamm
http://programsfactoty.univ.kiev.ua.

PesynbTraThl TEOPETHYECKHX M MPOrPaMMHBIX Pa3pabOTOK OIyOJIMKOBAHBI B CTaThX,
nipezicTaBieHsl B nokitanax Ha koHpepenmwsix [CTERI [26, 30, 41] u nperogatorcst Ha
HOpMaTUBHBIX Kypcax «lIporpammuas umxenepus» B MOTU u «Texnomnorus mpo-
rpaMMupoBanus HHPopManmoHHbIX cuctem» B KHY wumenu Tapaca IlleBueHko
(20012013 rr.).

DABPUKN UHAYCTPUU NPOTPAMMHBIX INPOAYKTOB

[ocnenHee necaTHeTHE XapaKTEPU3yeTcs NAIBHEHIINM YCOBEpPIICHCTBOBAHUEM O0b-
eKTOB M JMHUHA cOOpKHM Ha (abpukax mporpamm. AHaJIW3 IOKa3aj, YTO TEXHOJIOIHs
KOMITOHEHTHOM cOopku [11, 31], mpuHIMIBI B3aMMOJEHCTBUSI KOMIIOHEHTOB B Pa3HBIX
TeTePOreHHbIX cpeiax [32], MyJbTHTEXHONIOTHSI (OOBEKTHAS, KOMIIOHCHTHAS, AaCIIeK-
THas, cepucHas) K. Uepnenkoro n K. Aiizenekepa [33] ¢ JIEHTMOTHBOM «OT py4HO-
ro TpyJa K KOHBeWepHOU cOopke», TexHomorusi WM. bes ¢ aBroMaTH3MpOBaHHBIMU
MpUeMaMy M CII0COO0aMU B3aWMOJICHCTBHS Pa3HOS3BIKOBEIX mporpamm [33], moTovHas
coopka ¢ use case UML ¢abpuxu [x. I'pundunsbna [34] u I'. Jlenma B. NET [35],
cOopounblii koHBeitiep M. daynepa, EIIAM [36] u np.

OO0mmM B ipoaHaIM3uPOBaHHBIX (padpukax nmporpaMM [37] SBISIOTCS aBTOMATH-
3UPOBAHHBIE JIMHUH COOPKH PA3IUYHBIX BUAOB IPOrPaMM Ui MacCOBOTO HCIOIb30Ba-
HUs, JmHIK (Gadpuk nporpamm AppFab B mHIycTpualbHBIX (PUpMax MPOU3BOJICTBA
npoaykroB (IBM, MS.Net, Sun Microsystems, Oberon, Unix, Intel u ap.) u Software
Product Lines (http://www.sei.cmu.edu/productlines/).

Dabpukyu MpenocTaBIsOT HAOOP PECYPCOB, CPEACTB M MHCTPYMEHTOB JUIsi aBTO-
MaTu3auuu mpoussozctsa I1I1, yBenndeHus npou3BOAUTEIBHOCTH UX Pa3padOTKH Ha
kaxoM npouecce XKL u cokxparieHust 00beMOB 3a CYET HCIOIB30BAaHHS TOTOBBIX pe-
cypcoB (Moaynel, oOBEKTOB, KOMIIOHEHTOB, cepBUCOB). Hekoropsie (adpuku mpo-
rpaMm Ucnoib3yroT HoBbie moaxo el (UML, WorkFlow, DSL u np.), a Takxke cepBuc-
HO-KOMITOHEHTHYIO TEXHOJIOTHIO 110 pa3padoTKe MpocThiX U cinoxHbIX 111, Hanpumep,
Ha Qupme IBM.

Hcxons u3 ornbiTa aBTOMAaTU3UPOBAHHOW COOPKHU pa3sHOPOAHBIX mporpamm B SIT
W aHaJn3a COBPEMEHHBIX 3apyOekHBIX (PaOpuK mporpamMM HHIYCTPHAIBHOTO THIIA
(IBM, OMG, Microsoft, Oberon u T.11.), chopmupoBascst oOmuld HaAOOP AIEMEHTOB,
XapaKTepu3yomux 10y (adpuky HporpaMMbl M3 TOTOBBIX NPOTPAMMHBIX
pecypcoB:

— creuu(uKaToOpbl MAcOPTHBIX JAaHHBIX TOTOBBIX IPOIPAaMMHBIX PECYPCOB,
OIMCAHHBIX B OJHOM H3 s13bIK0B MHTep(eiica (IDL, API, SIDL, WSDL, RAS u 1.11.);

— oIepanuoHHas cpejia, CoJepiKalias CHCTEMHBIC CPEJICTBA U MHCTPYMEHTHI JIJIs
CHUCTEMHOI COOpPKHM pa3HOPOJIHBIX pecypcoB (Hampumep, http://nant.sourceforge.net/);

— TJI, nponyxtoBeie munuu (Product Lines) nsrorosienus cemeiicts [1C u3 ro-
TOBBIX MPOIYKTOB;

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

— Ha0op JIMHHUW MPOU3BOJCTBA MPOTrPAMM.
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Taxum 00pa3zoM, TEXHOJIOTH COOPOYHOI0 POrPaMMHUPOBAHMS PACIIUPEHa BCEMU
BUJAaMH MIPOTPAMMHBIX PECYPCOB, HAKOIUICHO OOJBIIOE KOJIWYECTBO CTAHIAPTH30BaH-
HBIX MTPOTPAMMHBIX PECYpPCOB, B TOM YHCIIC M B MHIYCTPUH Hay4HOro codrBepa (Ha-
npumep, EBponetickuii poekt Grid, Cloud Computing u n1p.). ChopMupoBaHbl COTHH
(habpuk mporpamMm paziuyHOro HazHavyeHus. Cpeu HUX ONUCaHHbIe paHee (HadpuKu U
co3naHHas cryneHueckas (adpuka nmporpamMm B KHY mmenu Tapaca IlleBuenko Ha
BeO-caiite http://programsfactory.univ.kiev.ua [38].

Baxuslit pesynbTar aToro nepuozaa passutust TI1 — (opMupoBanue TeOpeTHUECKUX
U TPaKTHYECKHUX aCIEeKTOB KOMIIOHEHTHOTO MPOTrPaMMHPOBAHHMS, TEOPHS aHAIU3a Ipell-
METHO 00J1aCTH W3 0OBEKTOB, CO3J]AHKHE U3 HUX OOBEKTHOW MOJICIH C MCIOJIb30BaHUEM
(opMaTBbHBIX MaTEMAaTHYECKUX OINEPaLUi ONPEAeNICHUs OTAEIbHBIX AJIEMEHTOB 3TOH MO-
nenu. PaspaboTan MeTo TpancdopMmaruy 00bEKTHOW MOJIEIN B H30MOP(HYIO KOMIIOHEH-
THYIO MOJIENTb C KOMIIOHEHTaMH M uHTepdeiicamu [39]. 310 1ano BO3MOKHOCTH MCTIONb-
30BaTh MEXaHU3MbI cOOpa KOMIOHEHTOB 110 TJI 1 TeM cambiM 0000IIUTE COOPOYHOE TTPO-
IPpaMMHUpPOBAaHHE W HAa TMpPOLECChl TexHoNoruu. OrnpeseneHa KOMIIOHEHTHas anreopa
U orepalMy BHECeHMs W3MeHeHHWH B ciokHyto ctpykrypy [IC u CIIC [22].

Mertopnosiorust mocrpoenusi TJI. B HacTosmee BpeMeHs! MOSABUIICS HOBBIM OTe-
YEeCTBEHHBI BapHaHT MeToa noctpoeHus TJI Ha 3Tane TeXHOIOrH4eCKOH OATOTOBKH
pabot (TIIP) [20, 40] u npoaykroBoii nunuu (Product Lines SEI, CIIIA) (www.sei.
com.edu). CornacHo TTIP nuHMIO MOXHO MPEACTaBUTH B BUIE CXEMBI (MapIIpyTa) u3
MPOIECCOB ¥ omepanuid (puc. 2).

Kaxoii onepanuu cXeMbl CTaBsITCs B COOTBETCTBUE 3JIEMEHTHI, KOTOpbIe o0ectie-
yuBatoT peanmzauuio KW wmm Oynymeit IIC cpenctBamu I, mHCTpyMeHTamu
W CTaHJapPTHBIMH TEXHOJIOTHYECKHMHU MoaylisimMu (TM) momnep KK peaau3anuu crie-
muduku npeamerHoid odnactu (IIpO) ¢ moMoIIBI0 KOMIUIEKCA HOPMAaTHBHO-METOIHU-
YEeCKOIro 00eCHeueHHUs.

Bce pecypchl cBA3BIBaIOTCS TEXHOJIOTMYECKUM MapLIPyTOM, YIOPSIIOYUBAIOLINM
nporecchl 1 ornepanuy TJI 1o 3anoTHEHHIO KAPKACOB MPOSKTHBIX PEHICHHH, HX peali-
3annu 1 u3MeHeHuto aneMeHToB I1I1. Koneyno#t onepanueil MapupyTa sBIseTcs OIe-
pauusi oneHKH kKadectBa mponykra [40]. Habop mponeccos TJI cozmaercs ¢ yueTom
TpeboBanuil MexkayHapoaHoro cranmapra 1ISO /IEC XKII 12207-2007. Bribuparorcs
METO/Ibl, CPEJCTBA U MHCTPYMEHTHI IPe00pa30BaHuUs COCTOSIHUN 3JIEMEHTOB Ha orepa-
LUSAX MapIIpyTa sl MOyYeHHsT IPOMEXYTOYHOTo AeMenTta. MapmpyT TJI onuceiBa-
eTCs CIEIHMAaTbHBIM SI3BIKOM C HCIOJB30BAHUEM CICIMATBHBIX TaOMHUIl U (GopM
ONHUCAHUS TOCIENOBATENILHON TpaHC(HOPMALUH COCTOSHHN HJIEMEHTOB M JaHHBIX,
nepepaBaeMbix Mexay KIIN.

Obecnieuenue npouecco TJI

]/IHCI) OpPMAMOHHOC METOAUYECKOE MaTeMaTHh4EeCKOe TIPOrpaMMHOE

Ornepanuy nporuecca 0
Bxon 3 Brixop
O O, Os >
Oy
T Mertpuku Pecypcei T

Puc. 2. Cxema TJI
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MeTtononorusi NMOCTPOEHHSI NPO- y
AYKTOBOW JuHUM. J[aHHAS JUHUA Hosble
(Product Lines SEI, CHIA) Bkirouaer TpeSOBaHm
product line (iuamto poaykTOB) U product g
family (cemeiictBo IIII). DT TepmuHBI
ompezenensl B cioape ISO/IEC FDIS ﬁpmpaﬁm"a P33P350TK3
24765:2009 (E) “Systems and Software
Engineering Vocabulary” kak «rpynma
MPOIYKTOB MJIM YCIIYT, HMEIOIIUX 00Iiee
yIpaBisieMoe MHOXKECTBO CBOMCTB, KOTO-
pBIE YIOBIECTBOPSIOT OTPEOHOCTSIM OTIpe-
JIeJICHHOT'O CerMEeHTa PbIHKA MM BUIY Jie-
SITEIIEHOCTH.

OcHOBa HOCTPOEHUS MPOIAYKTOBOH
JMHUU — WH)KEHEPHas U MpoLeccHast Mo-
neny. MHxkeHepHas MOaesb IpeIHa3Haye-
Ha JUIsl IIaHupoBanus npouspojicTa [1C ¢ ydaeToMm 0051acT MX MPUMEHEHUs, OTPaHu-
YeHWW M CTpPaTerWu IMPOW3BOACTBA Mpoaykra ux rotoBbix KIIW (puc. 3).

Pazpabotka cOopku npoaykra u cemeiictsa I1I1 BkiIrouaeT nocrpoeHue miaHa pe-
aNMU3aIuu KaXI0TO OTAeNbHOro mporpaMmuoro komnonenta I1C KITIN u3 MHOkecTBa
pa3paboTaHHBIX MPOTPAMMHBIX PECYPCOB.

Yupasnenue pazpadorkoit CIII 13 roTOBBIX MPOAYKTOB COCTOUT B KOOPIMHALINN
JeSATeJIbHOCTH 110 BBITYCKY HEOOXOAMMBIX IPOIYKTOB U PELICHUS OPraHU3alMOHHOTO
U TEXHUYECKOTO YNPABICHUS KaXKAbIM YWICHOM CEMEHCTBa.

[IponeccHas MozeNb BKIIIOYAET MHOXKECTBO MPOLIECCOB, BBITIOJIHAEMBIX Ha ABYX
ypoBHsx: umxenepun [1pO, Ha3pIBaeMOU pa3pabOTKOM «isi 00eCIeUeHUs TOBTOPHO-
ro ucrnonb3oBanus» (for reuse), n nmxenepun npuioxennii Engineering Applications
(umu mmxenepun [1C) kak paspaboTtku ¢ ucnonszoBanuem KIIM (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
kuOepHetukn [38]. @abpuka cozmaBaack Jiisi 00ydeHHs] BCEM acleKTaM Iporpam-
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; €-00y4eHne OCHOBAaM IIPOrPaMMHOI MHXKEHEPUHU B Cpelie JIULEH3MOHHOTO
B KHY MS.Net u otkpbiThix cuctem Eclipse-DSL, Protege u t.1m. [22]. ['otoBsie KITHU
U aptedakThl B CTaHJAPTU30BAHHOM BHJC 3AMIOMHHAIOTCS B PEIO3UTOPHH, KOTOPBIH
MOXET TOMOJIHATECA U JIPYTUMH NPOSYKTaMH.

®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 [24], kak MHCTPYMEHT AJIEKTPOHHOTO 00yueHus nucimiuimae «IIporpammvHas
WHXKEHepHs» 00IIero Kypca 3JIeKTPOHHOro 00y4eHus Ha (axyiprere kndepHeTnkn KHY.

Puc. 3. Mopeilb MHXEHEPUH IPOJYKTa
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Ha caiite pabpuku ucronb3oBaHa nuieH3nonHas Bepcust VS.Net B kadecTBe cpe-
Il ero (YHKIMOHMPOBAHMS C KCIIOJIb30BAaHHEM MHOTOS3BIKOBOW paspadorku [1C
u cpenctB KosuiektuBHOro uarorosnenus [11. Ha pabpuke nmerorcs cienyromue TJI:

— nporpammuposanue B C# VS.Net ¢ nosydeHnemM roroBoro npoaykra U coxpa-
HEHHEM €ro CTaHAAapPTHOTO BHJA B PEMO3UTOPHH;

— 3aHeceHHe W MoJ00p TOTOBBIX apTe(PaKTOB U MPOrPaMM U3 PEHO3UTOPHS IS
JIaTTbHEHIIIEr0 UCIOJIb30BAHUS;

— cOOpKa roToBBIX IPOrpaMM B CJIOXKHbIE IPOrPAMMHBIE CTPYKTYPBI CUCTEM;

— o0yueHue meronosoruu npoexkruposanus [1C u cemeiicTB cucrem 1o e-y4eo-
HUKy «[Iporpammuas uWHXeHepus;» W ydeOHuKy (www.intuit.ru) [13].

B UTK peanmzoBaHbl cpeacTa:

— renepanus [1C, onucannbix B si3bike DSL (Domain Specific Language) ¢ uc-
MoJIb30BaHNEeM HWHCTpyMeHTanbHBIX cucteM Eclipse —DSL, Tool DSL Microsofts;

— tpanchopmanuss GDT < FDT obmux TH GDT x ¢ynnamentamsabiM T/]
FDT Ha ocHOBe CTaHAZApPTHBIX CPEICTB TIeHepauu JOaHHbIX craHaapra ISO/IEC
11404-2007;

— oHrosornueckas mojens cranmapra JKL[ ISO/IEC 12207 [26];

— B3aumoyieiicTBre pacnpeneneHHbix cucreM VS.NET-JAVA, Eclipse-VS.Net u np.

Ha UTK (http://sestudy.edu-ua.net) pa3merieHsl Hay4YHbIE CTaThbH pa3pabOTUNKOB
no QgyHrameHTanbHbIM ocHoBaM uHAycTpuu I1I1, e-moHorpadus [22] u noknaasl Ha
MEKTyHapOIHBIX KoHpepeHmmsx [41, 30]. Caiit opueHTHpOBaH Ha 00yYCHUE CTY/ICH-
TOB (pyHIaMeHTaIbHbIM OcHOBaM KypcoB oOyuenust TII u SE B npyrux yHuBepcure-
Tax Ykpaunsl, ctpan CHI', a Taxke B aHIVIOSN3BIUHBIX CTPaHaX MO CHEIHMAIBHOCTSIM:
nHpopMaTHKa, nporpaMMmHas uHxeHepus 1 Computer Sciences. O6a caiira MHOTos3blI-
KOBBIE (YKD., PYC., aHTJI.), YHUKQJIbHbI U OPUTHHAIBHBI, UMHU TIOJIL3YI0TCs Oosiee 15000
PECHOH/ICHTOB.

3AK/IIOYEHHUE

[IpuBeneHbl OCHOBHBIE IyTH MOCTEHNEHHOrO (POPMHUPOBAHUS OTEUECTBEHHOH TEXHO-
JIOTUM COOPOYHOTO MPOTPAMMMPOBAHUS CIIOKHBIX cucTteM m3 rotoBeix KIIM m pea-
JM3ali KOHIenun cOopouHoro KoHBeiiepa B.M. I'mymkoBa. ['maBHbIMEH cocTas-
oMy TIT siBstroTCst:

— OCHOBHBIE MOHATHUS U 3aJ1a4M MPOTrPAMMUPOBAHUS (SI3BIKH, TPAHCIATOPHI, CUC-
TeMbl apromMatuzanuu mnporpamm u I, ACY u np.), a Takke TEXHOIOTHH MPOrpaM-
MupoBaHus, Bkitouyas m3rotorienne ACYTIL s mertamuryprudeckoro KoMOMHATa
I'’IP ¢ nmoMowmpbio CO3JaHHOW ONEPAMOHHOM W MOPOTPAMMHON CHUCTEMBI
IporpaMmMupoBanus «JlHemnp-2»;

— cucrema ATTPOIT it cOOpkH TOTOBBIX Pa3HOS3BIKOBBIX MOJyJIeH, HHTep(eii-
coB M OMONMMOTEKH (QYHKUMI NpeoOpa3oBaHHs HEPEJCBAHTHBIX TUIIOB JAHHBIX;

— MPUHIMITBI TOCTPOCHUS JIMHUIA cOOPOYHOTO KOHBEHepa Kak TJIaBHOTO criocoda
WHAYCTpUANBbHOTO n3rotoBnenus pazandHbix Tunos [1C u CIIC, xoTtopele onepennin
Ha 15 ner mosiBieHue MpoayKTOBBIX JuHMEA (2004 1.);

— HOBBIH CTHIIb COOPOYHOTO MPOTPAMMHUPOBAHUS CIOKHBIX TPOTPAMMHBIX U MH-
(hOpMAaIMOHHBIX CHCTEM M3 0oJiee MPOCTHIX W craHmaptu3oBaHHbIX KIIW (Momyred,
00BEKTOB, KOMIIOHEHTOB, CEPBHUCOB);

— O0OBEKTHO-KOMIIOHEHTHBI METOJl MOJEIHPOBaHMUSA OOBEKTHBIX CTPYKTYP,
TpaHchOpMaK OOBEKTHBIX METOJOB B IPOTrPaMMHBIC KOMIIOHEHTBI, KOH(PHUTYpHpPYe-
MbIX 3TuX KoMnoHeHToB ¢ KIIW B Bapuanthble ctpykrypbl IIC cemelictBa CIIC;

— (abpuka nporpamm, peanmzoBaHHast cryneHTamn KHY kak BeO-caiit MuTtep-
HeTa, JJIS MPeJOCTABICHUs U OOMEHa HaydHBIMH apTedakTaMH, CO31aBaéMbIMH UMH
[0 M3yYaeMbIM TpEAMETaM W JWCIUILINHAM;

14 ISSN 0023-1274. Kubepuetrka u cucteMHbIi aHanu3, 2014, Tom 50, Ne 3



— JJIEKTPOHHOE 00y4yeHne cTyneHToB Ha si3bikax C#, VS.Net, JAVA u npenmery

«[IporpaMmmHasi uHXeHepHs» Ha (paOpHKe Mporpamm.
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