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HMuccepranuss  C.II. Koan€sa mnocsienHa mnpoOieMe TONIEPKKH CO3JaHus,
MOHHUTOPUHTa ¥ COINPOBOXAECHHUS >XU3HCHHOI'O ITHMKIIA OOJNBIIMX CHCTEM METOHaMH
nHpopmaruku. IIpobnema cocrout B crexyromeM. Ha coBpeMeHHOM ypOBHE pa3BHTHS
TEXHOJIOTMHA CTAaHOBUTCA OOBIYHOM MPaKTUKOH CO3JlaHWE HACTOIBKO OOJBIIIX
IIPOU3BOJICTBEHHEIX, SHEPIeTHUECKH W APYTMX CHUCTEM, YTO MX COCTaB, CTPYKTypa H
IIPOUCXOMAIINE B HUX B TEYEHHE >XKU3HEHHOIO IMKJA MPOIECChl NPUOOPETar0T 4acTo
Tak¥e OoJbllMe KOIMYECTBEHHBIE ITOKAa3aTrelld, 4YTO OHH YK€ He MOIJarTCs
HEMOCPEICTBEHHOMY KOHTPONIO CO CTOPOHBI HE TOJIBKO OMHOTO JIMIA, HO W TPYIIIIBI
OTBETCTBEHHBIX JIMIl. YK€ [JaBHO MOSBWJIACHE HEOOXOIUMOCTH OTOOpaXXKEHHS ITHX
O0BEKTOB M MpOLECCOB B HH(OOPMAMOHHYIO IUIOCKOCTh W MaHHUMYJTHPOBAaHUE WMH
MMEHHO B 3TOH IIJIOCKOCTH, ¢ OOpaTHBIM OToOpakeHWeM pelleHuid Ha (GU3HYECKUH
YPOBEHb. DTO U COCTaBMJIO B cepeinHe XX BeKa CMBICI Mepexofa OT HHIYCTPHATHLHOTO
obmiecTBa K MOCT-UHAYCTpHAIbHOMY — HHGbOpManuoHHOMY. HHCTpyMeHTOM,
OTKPBIBIIIMM BO3MOXXHOCTH TaKOT'O II€pexXofia, cTajia BEIYUCIUTENIbHAs TEXHHUKA, KOTopasd,
Onarofaps Bce BO3pacTaiolleMy CIPOCY C 3TOM CTOPOHEI, OYeHb OBICTPO Pa3BUBAJIACK,
KaK B TEXHHYECKOM, TaK U B [IPOrPaMMHOM HalpaBlieHWH. B TeXHU4YEeCKOM HalpaBIeHUH
CO3/aBaJIMCh KOMIIBIOTEPHI pa3HbIX KJIACCOB — OT YHUBEPCANBHBIX OONBIINX, CPEIHUX U
MAJIbIX, 10 CIEIHAIU3UPOBAHHBIX BEYUCIHTENEH, CPEICTB CBSA3M, MHOTOIIPOIECCOPHBIX
U CETEBBIX pelleHuH (He TOBOPUM 3eCh O COOTBETCTBYIOIIEM Ppa3BUTHH
NpUOOPOCTPOUTENIFHON!  MPOMBIIUIEHHOCTH). B NporpaMMHOM  HampaBieHUH
cospasanuchk pasnuyHsle CAIIP, ACY, ACYTII, CKAJIA u apyrue mHGOPMAIHOHHO-
IIPOTPaMMHEIE  CPEICTBA, IIO3BOJIIBILKME aABTOMATHU3UPOBATh  pa3IMYHbIE  BHJIEI
JEeATEIIbHOCTH T10 MIPOEKTUPOBAHUIO, CO3JaHHUIO, COIIPOBOXIEHHUIO, YIIPABICHHUIO B TAKHUX
00BEeKTax, NOCTENIEHHO W BCECTOPOHHE CTAHOBWMBIIHXCH YIPAaBISEMBIMH BO MHOIMX
CBOMX aclekrax. EcTecTBeHHO, 4TO A cO37aHUs TaKUX MPOTPAMMHBIX HHCTPYMEHTOB
HeobOXomuMa ObLIa MaTeMaTHdecKas MONACPKKA, U 3TO OTPAKAIOCH B Pa3BUTHH TaKHMX
HApaBIEeHUN, KaK Teopusi WHPoOpManuu, HWHGOpPMATHKA, IWCKPETHAas MaTeMaTHKa,
TEOPHs aJITOPUTMOB, TEOPUS PEKYPCHUBHBIX (GYHKITMH, TEOpHs YIpaBICHHS, TEOpHS
pacrio3HaBaHMA, METOABI ONTUMHU3AIWKA U T.J. IlosiBHWIIOCH OlIylleHHe, 4YTo Ormaromaps
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3TUM TEXHUYECKU-IPOTPaMMHO-MaTEMaTHIECKAM CpPEICTBAM YHAcTCAd MHOCTPOHTH
BCEOOBEMITIONNE CHCTEMbl YIpaBIeHHS OONBIIAMH CHCTEMaMH HA TOCYJapCTBEHHOM
YPOBHE U TOOUTHCS UX ONTUMHU3ANNH (paboThl akagemuka B.M. [myiikosa u ap.).

OnpHako K HACTOSIIEMY BPEMEHHM BBISCHHIIOCH, YTO MHOKECTBO IPOrPaMMHbIX
CHCTEM, ONHUCHIBAIONIMX ONHH M TOT )K€ OOBEKT B pa3jIMYHBIX €r0 acleKTaxX, KOTOpEIe
NPUXOOUTCS YUHUTHIBATh NpU paboTe ¢ 3TUM OOBEKTOM, TUIOXO COOTHOCSTCS OpPYT C
JpPYyrOM, IUIOXO CTBIKYIOTCS HM M3 HHX TPYyOHO coOparh €OUHYIO CHCTeMY,
obecreynBaroUIyro HHPOPMAITHOHHO-YTIPABISIONIYIO OAAEPKKY OOBbEKTa BO BCEX €ro
acrieKTax M Ha Bcex (pasax ero cymectBoBaHMS. K TOMy iKe, BBIABISIFOTCS U HOBBIE
CBOMCTBa KaK CaMMX MOJIEIMPYEMbIX OONBNIMX OOBEKTOB, TaK M MOJENHPYIOLIAX HX
IIPOrPaMMHEIX CHCTEM, KOTOpble He OBUIM paHee B JHOCTATOUHON CTEIIEHW OXBau€HBI
UHQOPMALIMOHHBIM COMPOBOXKAEHHEM M HWHGOPMALMOHHBIMA TEXHOJMOTHAMH. OTO
CBOWMCTBA M BOIIPOCHI, paccMarpuBaeMble B TaKUX TEXHOJOTHSX, KaK WHXEHEPHs
npeaMeTHol obnactu (domain engineering), paspaborka, ympapiasemas MOZAEISIMH
(model-driving engineering, MDE), acmekTHO-OpHEHTHpPOBaHHbIM momxox (aspect-
oriented software development, AOSD), opraHuzanus paclpeeeHHBIX BbIYUCICHUN
(distributed computing), B TpeOOBaHHAX K MacIITabHPyeMOCTH, TPacCHPYEMOCTH,
BepUQUIIMPOBAHHIO, TECTUPOBAHHUIO U JIp. DTUMH OOCTOATENHCTBAMH W BbI3BaHA Ued
paccmarpuBaeMoii auccepranuu C.IT. KoBanésa, xoTopas COCTOMUT, IIPEXZAe BCETO, B
TOM, YTOOBI y4eCTh, CBECTH U COINIACOBATh BCe 3TH TPpeOOBaHHA B OAHOM MECTE H B OJIHO
BpeMsd, a MMEHHO — Ha JTale Hadaja KOHCTPYMpOBaHHS oOmiell exuHoil GombIioH
PH()OPMAIlMOHHO-yIPaBISIOIIeH NPUKIAJHOX  CHCTEMBI, 5 c(opMHUPOBAThH
TEOPETHUYECKYIO OCHOBY Ul TEXHOJIOIHH IMPOEKTHPOBAHUS TAKHX CHCTEM, CBOOOIHBIX
OT yKa3aHHBIX HEJNOCTAaTKOB, M MpPH3BAHHBIX CHHU3UTH SKOHOMUYECKHE 3aTpaThl Ha
ofecrieyenre MX >H3HEHHOro NuKia. be3 coMHeHus, 3Ta Ielb NPEACTaBILIET COOOM
aKTYaJlbHYIO ¥ BXXHYIO Hay4HYIO U IpaKTHUeCKyto npobiemy!

Jlaniee BO3HHKAET IIENBIH CIEKTP OYEHb MHTEPECHBIX MpoOieM, KOTOphbIE, UMEIOT
MaTeMaTH4ecKoe BhIpAXEHHE, HO, MpPH 3TOM, W SBHO DIYyOOKyl0 QHIOCOGCKYO
NoHOIUIeKy.  be3yciioBHO, MOXHO HalTH MaTeMaTHYEeCKHH METOH, IMOCPEICTBOM
KOTOPOTO OTOGPA3UTh Pa3jinyHble CBOMCTBA OONBIINX CHCTEM Ha (OpMAIbHbIE OOBEKTHI.
OcHOBaHHMEM [ BO3MOXXHOCTEH TaKOTO OTOOpaKeHUs CIIY>KHUT NPENCTABIEHHE O TOM,
YTO BO MHOIHMX OTHOIICHHMSX HAll MHpP MOXET OBITh NpelCTaBIeH KaK JHCKpeTHas
cucTeMa, HampuMmep, B ¢popme rpada, COCTOSILETro U3 MHOXKECTBA CYIHOCTEN U CBs3eH
MeXITy HUMH (OOBEKTEHl M CBS3M, COCTOSHHS W IEPEXOIbl MEXTYy HMUMH H TIL).
TTockoNIBKy HE BCe TIOTApHBIE CBA3H JIEMEHTOB B 3TOM MHpPE BO3MOXHEI, BOSHUKAIOT
ONpeeieHHbBIE CTPYKTYPH Kak B MHpe, Tak U B €ro HMH()OPMANHOHHON MOJCIH.
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I'padoBast Momenbp Mupa MO3BOMSET MPUMEHATH pa3jiHUHble OMEpPallMi KOMITO3HLIHH,
NEKOMITO3UIIMH, PEKOMIIO3ULIUU U Ap. [TosBhseTcs BOZMOKHOCTD MPUBIIEUEHUS annapara
anreOpsl JJIsl MUCAHUS TaKUX CTPYKTYp. BO3MOKHO, YTO €IMHCTBO 3aKOHOB (H3MKH
MPUBOOUT K TOSABICHHUIO PErylspHBIX CTPYKTYp, CXOXKHX Ha pa3HbIX YPOBHIX
IIpeACTaBIeHUS] MUpa. SIBHO BO3HWUKAIOT HEKOTOphle CHHEpreTHUecKue (QpaKTalbHble
CTPYKTYpPBl, YTO CYIIECTBEHHO pacHIMpsieT BO3MOXXHOCTH IO3HAHUS MUpPa, NpUMEHss
Ui TIOPOXACHUS THUIOTe3 METON acCOolMalvi, aHaIOTWH, moxodus, TUIoTe3y
MOHOTOHHOCTHU CBOMCTB Mupa. Ecnu mo6aBUTE B 3Ty CHCTEMY NTPUUYHMHHO-CIIEACTBEHHbIE
CBSI3U, CBSI3aHHbIE C (QyHIaMEHTANbHBIM MOHSATHEM BPEMEHH, TO BO3HMKAET MOHSTHUE
mpoliecca, BO3HHUKAeT JIoThka. Hannune wHQOpMAIIMA 0 3aKOHOMEPHBIX IMpoleccax, a
TaKkke CyObeKkTa, CIOCOOHOIr0 MCIONB30BaTh 3Ty MHGOPMAIMIO B HEKOTOPBIX LENX,
IIPUBOIUAT K TOHATUIO YIIpaBIeHHWS, €ro IeleBhIX (QYHKIUH, KpUTEpUEB KadecTBa
COCTOSIHMSI M KayecTBa Ipolecca yrnpanieHus. CTaHOBUTCS BO3MOKHBIM pacCMaTpUBaTh
IBE CHCTEMBI: OOHA — 3TO (DU3UYECKUA MHUpP, CTPOUTEIBCTBO U CTPYKTypa KOTOPOIO
OMpeNieNIIOTCsl, KaK CYMUTAETCS CEeTOJiHs,, UMEIOLIMMUCS OTPaHWYEHHsMU Ha CBA3M, H
MHOOPMAMOHHOE OTpa)X€HWEe OSTOT0 MHpa B MOJEIH, KOTOPYH LeIeHANpaBIeHHO
ctpout cyOnekT. [Ipu 3TOM momydaercs, 4To CyOBeKT ynomoOiseTcss TBOPLLY, KOTOPhIH
KOHCTPYHUpPYET MOJIe]Ib MHUpa IO TeM K€ 3aKOHaM, MO KOTOpPHIM KOHCTPYHUpPYETCs caM
MHp... BaXHO  Takxke, UYTO  PpETYISIPHOCTh  HH(DOPMALMOHHBIX  CTPYKTYD,
COOTBETCTBYIOIIas PErYISIPHOCTH CTPYKTYp HAIlero MHpa, U MO3BOJISIET OTPaXKaTb 3TOT
MHpP B TIaMATH JKMBBIX OpPraHW3MOB, M IIONB30BAThCA OSTUM OTOOpaKEHHUEM
(MHGbOPMALIMOHHONW MOJETBIO MHpa) IS YIIpaBleHHs. Bo3MoXHO, 9TO HEHPOHHBIE CETH,
W3 KOTOPBIX COCTOMT MO3I, MOSIBUJIMCH, KAK OTPaXEHHE CETEBBIX CBOWCTB DPEaIbHOI'O
MHpa, ONHCBHIBa€MbIX I'padOBOK MOJEINBIO, W JOrHMKa paboThl OTAEIBHOIO HeHpoHa
OTpa)kaeT JIOTUKY, KOTopas AeUCTBYyeT B GU3UYECKOM MHUpe. Bce 3TO 0O4eHb MHTEPECHBIE
BOIIPOCHI, KOTOpPBIE BO3HUKAIOT TMPH INPOYTEHHWH paccMaTpuBacMoi paboTel, 4TO H
yKa3bIBaeT Ha ITyOUHY 3aTPOHYTOU NPOOIEMBI.

OpHaKo OYEBMJIHO, YTO CJeJaTh 3T IBE CHCTEMbl M30MOPQHBIMU B aOCOIHOTHOM
MIOHMMaHWHN HeJb3s, B CHIIy 0e3rpaHMYHOCTH peajlbHOIO MUpa U OIPAaHUYEHHOCTH TEX
peCypCcOB, U3 KOTOPBIX CTPOUTCS MHGOpMallMOHHAs Mozenb. Jla 3T0 U He HYXKHO, Tak
KaK HHGOPMalMOHHAsS MOJENb CTPOUTCA CYOBEKTOM 00s3aTelbHO C HEKOTOPOM LENBIO.
OTa LeNb MOKHA OTPaHUYMBATH, MOAYJIHWPOBATH U HaIPABIATH MPOIECC IMOCTPOECHHUS
MH(OPMAIMOHHOM MOIENH pealbHOM CHCTEMBI K HEKOTOPOMY €€ IelecoOoOpasHOMy H
OrpaHMYEHHOMY BapuaHTy. M3BeCTHO, HalpUMep, YTO NPOUECCHI IMOUCKA, BBIAEICHUA
3HAaHHH W3 HAONIOMATENIbHBIX JaHHBIX M UX COXpPAaHEHUE B IaMATH YeJIOBEKa CHIJIBHO
MOJY/IHMPYIOTCS €r0 alllapaToM 3MOIMM, KOTOPBIH SIBIAETCS CHUCTEMOOOPa3yIOIIMM
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(aKTOpoM IpHU IOCTPOEHMM MOETH MHPa B MaMITH 4YeloBeKa. B 3Toi Moaeiu
COAEPIKUTCS MPEUMYLIECTBEHHO TOIBKO Ta UH(POpPMaLIUs, KOTopasi OKpalileHa CHUIIbHBIMH
II0 MOIY/JII0 3MOLMOHAJIBHBIMM OLEHKaMH. OTo Hauboiee BakHas Ui 4YeslOBeKa
MHQOpPMaLUsd M HMMEHHO Ha €€ COXpaHEeHHEe pacxXONyITCS OTpPaHUYEHHBIE PeCYpChI
4eJI0BEYECKON MaMsATH, KOTopas He MOXeT OOBiITh BClo HHPopManuio o mupe. Bcee
BTOPOCTENEHHOE OTCeHBaeTcs. Eciu ¢ 3TOH TOYKKM 3peHHs ITOCMOTPETh Ha MOHEeNb
dbopmupoBaHUs MHQOPMALIMOHHON CHCTEMBI, OTpaXarolleld pealibHbId MHp, B pabote
aBTOpa, TO MHE KaXeTCs, YTO 3TOT acHeKT CTOMIO Obl ycunuTh B pabore. A MMeHHO,
BBECTU HEKOTOPYIO LIENEBYIO (PYHKIIMIO, U COOTBETCTBYIOIIUH €ii KpUTEpHIA, KOTOPHIA Ha
BCeX OJTanax (OpMHUpPOBaHMS paccMarpuBaeMoi  OoJblIOH  HH(DOPMAIMOHHO-
YNPaBIAOLIENR CUCTEMBl MOAYAMpPOBal OBl Ipollecc U HampaBisn Obl ero B Haubomee
ONTHMAJIBHOE IO yKa3aHHOMYy Kputeputo pycino. Celiyac B pabore 3TOT MOMEHT
3aKpBIBAETCsA TAaKHUMH IOHATUSIMH, KaK leneBas (QyHKIUs OOIIero CHHXKEHHUs 3arpar Ha
XU3HEHHBI LUKI U CHUCTEMON OrpaHWYeHHH, BBOAMMEIX Ha pa3pabOTKy CHCTEMBI.
JTOro, HaBEpHOE, JOCTAaTOYHO Ha NAHHOM 3Talle CTaHOBJICHHS TEOPHUHM, pa3BHUBAEMOM
aBTOpOM paboThI, M BbICKa3aHHOE CYXIeHHE MOXXHO OTHECTH K pa3psly NOXkelaHHH Ha
Oynyuiee pa3BUTHE NTOAX0/A.

C.I1. KoBanés mpefaraeT UCIOAb30BaTh A (GOPMUPOBAaHUS yKa3aHHBIX MOJENEH,
T.e., A1 Leled ¢opManm3aiiy Ipoiliecca MOCTpPOeHHs OONbIIMX HH(OPMAIMOHHO-
YIPAaBISIOIIMX CHUCTEM Teopuro Kareropui. (Ckopee Bcero, 3TO He €IUHCTBEHHOE
BO3MOXXHOE pEIIeHHe, HO, MO-BUANMOMY, BecbMa 3(deKkTHBHOE, YTO HOKa3bIBAeTCS
OoraTbiIMu cpeAcTBaMH (OpMaJbHOIO KOHCTPYHpPOBaHHS, KOTOpble pa3paboTaHbl M
onucassl B auccepraunu C.11. Kopanéga.

CrpyKkTypa JucCepTalMOHHOM paboThI JOTMYHA ¥ COCTOUT B CIEIYIOIIEM.

Bo BBexeHum oObscHseTcs Lelb paboThl U aKTyallbHOCTh pPa3paboTKH
TEOPETUIECKON OCHOBBI TEXHOJNOTHH NPOEKTUPOBAHUS OONBIINX HHPOPMAIMOHHO-
YTIPABISIONINX CUCTEM, KOTOpast HOJKHA MOBBICUTE 3G (QEKTUBHOCTD )KU3HEHHOIO IUKIIa
TaKUX CHCTEM. YKa3blBae€TCS, B YaCTHOCTH, 4YTO OJHOM M3 NIPUYUH BO3HUKIIECH
npoOneMbl SBISETCS HMEHHO yBeNUYeHHe pa3MepoB GH3UYECKHMX CHUCTEM H HX
MH(OPMaLIMOHHO-YIIPABISIOIIMX CHUCTEM, YTO U JeNaeT NpPUMEHEHWE U HWHTErpaluio
CYIIECTBYIOIIMX YaCTHBIX pellleHui 3aTpyqHUTenbHbIM. [IpobneMa ycuIuBaeTcsl Takxe
¢GakTOM MOCTOSHHONW HW3MEHYHMBOCTH OOJBLIMX CHCTeM, YTo TpebyeT pa3paboTku
CHeIMaNbHBIX CPEICTB, 00JIerdalonux ajanTaluio X MH(QOPMALIMOHHOIO OTPaKEHHS.
OOG0oCHOBaHHO  IpeJyaraeTcsi HCIONb30BaHME B  KA4eCTBE  MaTeMarH4eCKOro
MHCTPYMEHTA TEOPUH KaTETOpHH.
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B raBe 1 noapoOHO onmuchIBaeTCs KU3HEHHBIM LUK OONBIIMX UHGOPMAITHOHHO-
YIPaBJIAIOIIAX CHCTEM.  AHAIU3UPYIOTCS MpodiieMbl aBTOMATHU3AllMU YIpaBIIeHUS
OONBIIMMHM OOBEKTaMHM, B YacTHOCTH, TaKuWe KaK KOH(IMKTHOCTh, 3allyTaHHOCTH,
U3MEHYUBOCTb,  PAacCesIHHOCTh  3afad. OMNUCHIBAIOTCSI  OCHOBHBIE  IOHATHS,
IIPEACTABISIONINE  pacCMaTpUBaeMble CHCTEMBI, WX XapaKTepUCTHUKH, JaeTcs
knaccupukanus cBs3eil, orHomieHHMH # T.0. OOGOCHOBBIBacTCS HEOOXOIUMOCTH
WCIIOJIb30BaHUs aCIeKTHO-OpUEHTUPOBAHHOTO IIPOrpaMMHUPOBAHUS (AOII).
[TpousBoguTCs TMOCTAaHOBKA 3a7addl IO paboTe C <OKU3HEHHBIM ITHKJIOM» OOJBIIHAX
MH(QOPMALIMOHHO-YIIPABIIIOIIAX CUCTEM, Ha9YMHAas OT MOMEHTa BOZHUKHOBEHUS UJEH UX
co3ganusa. K maram >XM3HEHHOIO IMKJa OTHECEHbI: 1) MH(pOpMalMOHHBIN aHanu3, 2)
IPOEKTUpOBaHWe, 3) MporpaMMHpoBaHHWe, 4) CONPOBOXKACHHE, MONUGUKALUS,
MOJilepHU3aIMs, S5) yTunuzauus. bonbllloe BHHUMaHWe yAelNeHO OOCYXACHHIO
MoKasaTelneil KadecTBa paccMaTpuBaeMblXx cucTeM. (OCHOBHBIMM Ka4€CTBEHHBIMU
KpUTepUsIMH 3PQPEeKTUBHOCTH, KOTOPHIE ONTHMH3HPYIOTCS M OallaHCHUpYIOTCA IIpH
POEKTUPOBAHUM CHCTEMBI, SIBIISIOTCS OKOHOMHYECKHE KpUTEpUM, TaKhue Kak
MakcuMu3alus oObeMa [ONIe3HOTO OTIycka pecypca, HaAeXXHOCTh U Ka4ecTBO
pecypcocHabxeHus u apyrue. K xputepusm xadecTBa HHPOPMAIIMOHHO-YIIPABISIOLINX
cUcTeM B paboTe OTHeCeHBI: (PyHKIMOHATIbHBIE BO3MOXKHOCTH cucTeMsl (functionality),
ee HagexHocTh (reliability), mpaktuaHocts (usability), sddexruBnocts (efficiency),
compoBoXxaaeMocTs (maintainability) m MoOwiIBHOCTE (TIepeHOCHMOCTE) (portability).
Bce 10 npencrasingeTcs 10CTaTOYHO pa3yMHBIM.

B m1aBe 2 onuckIBarOTCs TTOAXOAB, TPAIUIIHOHHO HCIIONIB3YEMBbIE IPU pa3paboTKe
OONBIIMX CHCTEM, U OOOCHOBBIBAIOTCS BO3MOXHOCTH TNPUMEHEHMs M1 3TOW LEIU
TEOpEeTUKO-KaTeropHoro nmnoaxoga. Ilpu »sSToM oObekTamMum KaTEeropud  CiyXKar
dbopManbHBIE MOJENHM CHCTEMHBIX €NWHHUIl, a MOopdu3MaMH — JAeUCTBHI IO UX
uHTerpanmuu. Cuctemsl onmceiBaiorcs c-DESC-gumarpammamu - OpHEeHTHPOBaHHBIMU
rpadgamu. AKTy cOOpKM CHUCTEMBI OTBEYaeT KOTpeAen OuarpaMMbl — KOKOHYC Haj HEH,
oOnajaromuii CBOMCTBOM yHHUBepcalbHOCTH. [logpo6HO oOmmcaHO HCIONB30BaHUE
TEOpUU KaTerOpHil KaK MHCTpyMeHTa s GopMaau3alidy >KU3HEHHOI'O LIUKIIA CHCTEM.
@opManuzyeTcs ~ TEXHOJOTHS  Mpolecca  TNpOeKTUpoBaHWs. B dacTHOCTH,
paccMaTpyuBalOTCS CIIOCOOBI BBIMIONHEHUS TaKUX Olepalnid, Kak KOMIUIEKCUPOBaHUE
(3arpy3ka, IIOACTAaHOBKA M COEOWHEHME), paclapajuiefiBaHue, TpaHc(opMalus
KoHOurypanui. @opManM3yIlOTCS IOHATHS WHTETPAllMOHHOIO HHTepdelica H
TpaHchopManmu. BBoasTcs HeoOXonuMBIe IS IpoLiecca CUHTE3a CUCTEM OTIPEICIICHHUS,
NPENIOKEHUS U TPUBOMSATCS UX CTPOTHE TOKa3aTebCTBA.



B rmaBax 3 u 4 omucaHbl BOIIPOCH], CBA3aHHEIE C IPUMEHEHHUEM TEOPHH KaTeropHii
K 3aj7a4e IIPOECKTHPOBAHMSA BBIYUCIUTEIBHBIX CHCTEM, OIMUCHIBAETCS TEXHOJIOTHS
UCIIONIL30BaHUsl TEOPUHM KaTeropuil Kak HHCTpyMEHTa. 3/ech pedb HIET O TOM, Kak
OIITUMAJILHBIM CIIOCOOOM OTOOPa3UTh 3afadyy MPOESKTUPOBaHUS KOHKPETHOH OOJbIIOi
MH(OPMaIIMOHHO-YTIPABISIOIIEH CHCTEMBI CO BCEMH €€ JIaHHBIMH, MIPEACTABIEHHBIMU B
CBOMX CTpyKTypax (4Mciia, CIOMCKM M TII.), Ha apXUTEKTypy JOCTYIHOMH
BBIYMCIIUTENILHOM CPEZibl C €€ UMEIOLLIMMUCS OTpaHUYeHHBIMU pecypcaMu. Jlis peleHus
npobiieM IPOEKTUPOBAHUS  pacCesHHBIX 3ajad  mpejjaraercs W IOAPOOHO
paccMaTpyuBaeTCs aCIEeKTHO-OPUEHTHPOBAaHHBIA Moaxon. JTo Haubonee BaxkHas U3
PacCMOTpPEHHBIX B  JIuccepranuu mpobneMm. [IlpemmaraeTcss COOTBETCTBYIOLIUI
anrebpandeckuil nomxon K (GopMaln3alldid AaHHOro oToOpakeHus. J{okaspIiBaroTCs
HEOOXONMMBIE TEOpPEMBI, OTpaXkalolllie CBOMCTBa pa3BUBaeMoOW alrebpanvecKoit
TEOPETUKO-KaTErOPHOM MOZETH.

BaXHBIM acIIeKTOM BCEro NOAXOMda SBISETCS, Ha MOW B3DINA, MpobliemMa
amauTUBHOCTH. Kak yka3bIBaeT aBTOp, ONHOW W3 OPraHUYECKHUX 4epT OOJNBIINX CUCTEM
ABJIIETCA MX IIOCTOSIHHAs W3MEHYHMBOCTb IO TaKUM MpPHYMHAM, KaK BBIXOI M3 CTPOS
yacTed CHCTeMBI, UX MoauUKauus, 3aMeHa, pacIlHpeHHe, COBEpIIEHCTBOBAHUE,
pECTPYKTypH3alysl, MOAACpHU3allus U T.I. bonbias cucreMa MOCTOSHHO HU3MEHSETCS U
clenyeT clesarb Tak, 4ToObl ee MHQOpPMALMOHHO-IIpOrpaMMHasi MOIeIh oTobOpakana
BCE€ TaKHE€ U3MEHEHHUS B pealbHOM BpEMEHHM, T.€., aBTOMATHYECKH aJalTHPOBaJlach K
3THM HU3MEHEHUSM, COXpaHssA IOCTOSHHYIO BO3MOXXHOCTh paboThl ¢ Hel. B nuccepranun
IpeqiaraloTcsd pasjiyHble TpUEeMBl, JeNalollie pa3pabaThiBaEMyI0 TEXHOJIOTHIO
agantuBHoM. Hano ckasatb, 4To cpenarh CHUCTeMy YTNpaBICHHs aJalTHUBHOW MOXHO
IIOCPEACTBOM CaMBIX pa3HOOOPa3HBIX MPUEMOB, HAAENAIOIUX 3TUM CBOWCTBOM pa3Hble
(dparMeHThbl CUCTEMEBI YIpaBieHus. Eci rOBOPUTH O HEKOTOPOH YCIOBHOMN «MOIITHOCTH»
aJlallTUBHBIX CBOMCTB CHCTEMBI, TO U 3JIEMEHTHl C HEOONBIIONW «MOIIHOCTBIO» YXKe
JenaloT CUCTEMY aJaNTHUBHOW, a HAuOOoNblIeH «MOUTHOCTH» TOCTHYbL HEBO3MOXKHO,
IIOTOMY 4YTO aJanNTHUBHAas CHCTEMa YIpaBlEHHUs, T.e., CHCTeMa JUHAMHYECKOU
ONTHMH3ALMH B Ujealie JODKHA OBITh MHOTOYPOBHEBOM, TI€ HH BEPXHUM, HU HUXKHUH
ypoBHM He onpezneneHbl. CKa3aHHBIM s XO4y MOAYEPKHYTh TOJIBKO TOT (akT, YTO
paccMaTpuBaeMas paboTa MOXET IIONy4UTh Oonbpllloe pa3BUTHE B OyAaylieM B
HalpaBlI€HUU Pa3BUTH UMEHHO ee aJanTUBHBIX CBOMCTB. BO3MOXHO, YTO 3TO CIEAYeT
JenaTh B KOMILJIEKCE C Pa3BUTHEM yKa3aHHOM BbIllle MOACUCTEMBI, 3aJAIOLIEH LIEJIEBYIO
OYHKIMIO, IOCTOSHHO OpPraHU3yIOIIyl0 IIpOIecC TMOCTPOCHHMsS CHCTEMBI H €€
OKCIUTyaTalllIO Ha MPOTSHKEHUH BCero )KM3HEHHOTO IIUKIIA.



B riaBe 5 paccMOTpeH INpHKIaHOM mpuUMep NpHMEHEHHS pa3paboTaHHOM
TexHoorud B TOK, Ha KOTOpOM NpomeMOHCTPUPOBAH Mpouecc (OPMalbHOIO
NIPOEKTUPOBaHHA OoJblIKUX cucTeM. [Ipoummoctpuposan noaxon MDE (Model-driven
engineering — pas3paboTka, ympaBiseMas MOJCNAMH), BapbUPOBAHHE CTPYKTYphI
TpaHchopmMauuil, pabora ¢ kareropuedl uHTep(heHCOB, ACHEKTHO-OPHUEHTHPOBAHHLIN
NOAXON U T.A. I maBa, HECMOTps Ha ee MPUKIIATHON XapaKTep, TAKXKe CONEPIKHT BECOMBIM
TEOPETHUYECKUH  MaTepuall, OINepUpyeT TeopeMaMHh C  TPUBEIECHHBIMH  HX
JOKa3aTe/IbCTBAMH, CTPOIMMHM OIpEACIECHUSIMU U OCTaeTcs B paMKaX CTPOroi
MaTeMaTH4YECKON TEOPETUKO-KaTeropHoH hopMaTi3aiyH.

BecbMa BaXHO, 4YTO pacCMOTPEHHBIR MNPHUKIAJHOM MpUMep MPUMEHEHHs
paspaboranHOi Teopuu B TOK, mMeeT He YMO3PHUTENbHYIO (OpPMY, a peann3oBaH W
BHEIApPEH B MNpakTUKy npeanpustuid TOK, o yeM CBHAETENhCTBYIOT NPHIIOKEHHBIE K
paboTe akThl BHeApeHUs OT Takux opranuzanuii, kak OOO «Tpancuedrscepsuc C»,
OAO «TomycuHckoe sHeproympasieHue», QOO «lasmpom 3Hepro», JlemaprameHt
TOITMBHO-OHEPTETUYECKOIO X03siMcTBa ropoga MOCKBBL. JTO, 0€3yCIIOBHO, SIBIISETCS
BECOMOM M KOMIIETEHTHOH anpodarnueil HKCTUHHOCTH U 3 (QEKTUBHOCTH NPEACTABIECHHOM
B JIUCCEPTALIMOHHOM paboTe TeOpHH, MPHHOCSIIEH TPEANPUATHAM  SBHBIM
3KOHOMHYECKHH 3P PeKT.

ITony4yenneie B gucceprauuu C.I1. KoBanésa pesynsrarsl IpejicTaBieHbl Ha CYII
OOIIECTBEHHOCTH B OONBIIMM 4YHCIe IyONUKAIMi, OTpaXkaroluX COJAep)KaHue
JuccepTanyy, W B MHOIOYHMCIEHHBIX cooOmleHHsx Ha ¢opymax Pocculickoro u
MEXIYHapoOHOIo YypoBHA. Crenyer OTMETHTh, YTO MaTepualibl HCCIeIOBaHUS
OIyONUKOBaHBl HE TONBKO B BecOMBIX Poccuiickux wuznaHusx (TpeboBanms BAK
BBIIIOJIHAFOTCS ), HO U B @aBTOPUTETHBIX MEXIYHAPOAHBIX KypHAJIaX.

JIOCTOMHCTBOM padOThI SBISIETCS MPAKTUYECKH OMTHUMAJbHOE HJisi JOKTOPCKOM
OUCCepTalliy couyeTaHue DyOokoit dunocodckoit mogomiekn Temsl, ee 3PGeKTUBHON
MaTeMaTH4eckod (opManu3zanuu (BeIOOD TEOPHUHM KAaTErophil, KaKk HHCTPyMEHTa IS
JAHHOTO HAIPABJICHUs ClleJyeT NpU3HATh BeChMa yHAayHBIM), CTPOTOH JOKa3aTelbHOU
NpopabOTKH BCEro HEOoOXOAMMOro MareMaTuyeckoro (opMmanriMma, a TakKke
IIPUBEIEHHBIX CBUACTEILCTB NpaKTHUEeCKOro BHeApeHHs paszpaborok B TOK cucrem,
BBIIIOJIHEHHBIX C IIPUMEHEHUEM pa3pabOTaHHBIX aBTOPOM MoAxojoB. OcTaeTcs TONBKO
IIOXKeJyaTh, YTOOBl M JApyrHe AuccepTalvy, MpeAcTaBleHHble Ha COMUCKAaHUE y4YEHOH
CTelNeHH JOKTopa PU3NKO-MaTeMaTHIECKUX HayK, 00Jiajjany TaKUMHU XKe cBoHCTBaMu!

3ameuaHus kK paboTe, KOTOpBle s MOT OBl BBICKa3aTh, HOCST HECYIIECTBEHHBIN
XapakTep, Bce OHU ObLIIM 0OCYKIEHBI C aBTOPOM, U, KaK OKa3aloCh, HA OJHO M3 HHMX HE
3aCITy»KHBAEeT TOTO, YTOOBI BBIHOCHTH €r0 B NaHHBIM OT3bIB. COOTBETCTBEHHO, S HE
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YKa3pIBalO KaKMX-JIMOO HEJOCTAaTKOB jJaHHOM pabotel. PaszpaboraHHas aBTopoM Tema
ABIAETCA I1YOOKOH, M HMEHHO MO3TOMY OHa IMOPOKJIAET MHOMXECTBO BO3MOXKHBIX
HalpaBJIeHUH CBOETo pa3BUTHs, CTABUT MHOIHE BOINPOCHI U MPOONIEeMBbl, KOTOpEIE, KaK
cleayeT HaJeAThCs, IOJNYy4YaT CBOE pa3BHTHE B JalbHEHIIHUX paboTax MO JaHHOMU
TeMaTHKe, B [IPEACTABIEHHOM € UCCIeA0BaHUM OBLTH PaCCMOTPEHBI TOJILKO Haubonee
BaKHBIE U3 HUX.

Pabora MoxeT ObITh OXapakTepH30BaHa KaK HOBOE KPYITHOE HAaydHOE MOCTIDKEHHE,
COCTOsIIlEE B TOM, YTO BIIEPBEIE MTOCTPOEH M TEOpPeTHMUEeCKH OOOCHOBaH ammapatr Iis
MaTeMaTH4ecKd (OpMaTM30BaHHOIO aHAJIM3a M CHHTE3a TEXHOJOTHMH MPOEKTHPOBAHHMS
OONBIINX HHQ)OPMALMOHHO-YIIPABISIONINX MPOTPAMMHBIX CHCTEM Ha OCHOBE TEOPHH
KaTerOpUM, CIIOCOOHBIA  CIYXHUTh TEOPETUYCCKOHM OCHOBOM Ui HIMPOKOro Kiacca
METONOB MPOEKTHUPOBAHHUS TaKOro poaa cucreM. [IpakTudyeckuM 3HaYeHHEM JaHHOU
pa3pabOTKH SABISETCA TO, YTO OHA TO3BONSAET CHHU3WTh 3KOHOMHYECKHE 3aTparhl Ha
obecrieyeHre KU3HEHHOTO LKA OONBUINX HHPOPMAITHOHHO-YTPABIISIONIAX CHCTEM.

ABTOpedepaT COOTBETCTBYET TUCCEPTALIHH.

IIpencrabineHHas AuWccepTaliMOHHAas pabora SBIAETCS 3pelibiM W 3aKOHUYESHHBIM
Hay4YHBIM HcclenoBaHueM. Jluccepranust COOTBETCTBYeT BceM  TpeOOBaHMSIM,
IpeIbIBIsEMBIM K JOKTOpckuM paboram, a ee aprop C.II. Kopanés 6e3yciioBHO
3aCIIy’>KMBaEeT MPUCYKJACHUS Y4EHOW CTENEeHH AOKTOpa (U3MKO-MaTeMaTHUYecKuX HayK
no crneuransHocTy 05.13.17 — «TeopeTudecKkue OCHOBBI HHPOPMATHKN.

I'maBHbIM HayuHsll cOTpyAHUK OAQO «HCTUTYT TOYHOM MEXaHWKH W BEIYHCIATEILHOM
TexHuku uM. C.A. Jlebenera PAH»
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