I—IA 5} I-]'] —IbIM MamopuH C.H,, XKuxapes A.I', HepyHoe K.K. Kaaccugukayus cucmem Kak 3,1eMeHmMo8
PE T T «Y3en-®yukyus-06sekm» // HayuHolll pezysomam. 15
3SYJIBTAI

HugopmayuonHsie mexrosozuu. - T.3, Ne3, 2018
R E S E A R C H R E S U L T

YAK: 001.51; 005 DOI: 10.18413/2518-1092-2018-3-3-0-3

Maropun C.H.
Kuxapes A.T.
Hrpynos K.K.

KIIACCUOPUKALINA CUCTEM KAK 2JIEMEHTOB
«Y3EJ-@YHKIIUA-OBBEKT»

Benropockuii rocyapcTBEHHBIM HAITMOHAIBHBIN HCCIIE0BATENECKUN YHIBEPCHUTET, YiI. [lo6enst 1. 85,
r. Benropon, 308015, Poccus

e-mail: matorin@bsu.edu.ru, zhikharev@bsu.edu.ru, 745673 @bsu.edu.ru

AHHOTAIIUA

B cratbe 00cyxaaercssi BO3MOXHOCTh CO3JaHMs OOIIEH TEOpHH CHCTEM Ha OCHOBE CHCTEMHO-
O00BEKTHOTO MOAX0Ja, MPUBOAMTCS KOHLENTyallbHas KiaccH(UKAMOHHAs CXeMa CHCTEMHBIX
KOMITOHEHT M MX CBOMCTB, 0OOOCHOBBIBAIONIAS TTONXOJ K CHCTEME KaK K KOHCTPYKIUH «Y3el-
Oyakuusa-O0BEKT», a TaKKE HCCIeIyeTCs BO3MOKHOCTH (POPMaIN3alMi TOHATHS «CHCTEMa» C
WCIIOJIb30BAaHUEM HJICH anreOpandyeckoro armapara HCUMcieHus o0bekToB Abaau-Kapaenu.
[Ipennoxkena kinaccupukamms CUCTEM Kak dieMeHTOB Y3en-OyHkiusa-OOBeKT, KoTopas
UCTIONB3YeT KIACCH(UKAINIO TOTOKOB CBsA3EH, BXOINIYI0 B KOHIEIIUIO CHCTEMHO-00BEKTHOTO
nonaxonaa. [lokazano, dro ¢ momompio (opMalbHO-CEMAaHTHYECKOTO andaBuTa CHUCTEMHBIX
JIIEMEHTOB Tpad)OaHATUTHYECKUX MOJIEIeH, MPEeJIOKEHHOI0 Ha OCHOBE 0a30BOW HepapXwu
KJIACCOB CHCTEMHBIX CBSI3€H, BO3MOXKHO YIPOCTUTH MPOLEAYPY JIEKOMIO3UIMU CIOXKHOU
CHCTEMBI.
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rpadoaHamuTHYECKOe  MonenupoBaHue; kinaccupukamms Y DO-smemeHnToB;  popmambHO-
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Abstract

The article discusses the possibility of creating a general theory of systems based on the system-
object approach, provides a conceptual classification scheme of system components and their
properties, which justifies the approach to the system as to the construction of the "Node-
Function-Object", and also explores the possibility of formalizing the concept of "system" with
using the ideas of the algebraic apparatus of the calculus of Abadi-Kardeli objects. A
classification of systems as Node-Function-Object elements is proposed, which uses the
classification of communication flows that is included in the concept of the system-object
approach. It is shown that with the help of the formal semantic alphabet of system elements of
graphoanalytical models proposed on the basis of the basic hierarchy of classes of systemic
connections, it is possible to simplify the procedure of decomposition of a complex system.
Keywords: system-object approach "Unit-Function-Object"; graphoanalytic modeling;
classification of UFO-elements; formal-semantic alphabet.
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C MoMeHTa BO3HMKHOBEHHSI CHUCTEMHBIX HCCIEIOBAaHMM KaK CaMOCTOSITEJIBHOIO HAay4YHOT'O
HaMpaBJICHUs] HE MPEKPAIAIOTCs MONBITKUA CO3JaHMs, TaK Ha3bIBaeMOH, «oOmeit Teopuu cucrtem» [1].
HecmoTps Ha Hanuuue ornpesiejeHHbIX Pe3yabTaTOB MOJHOICHHONW CHCTEMHON TEOpUU Ha CEroHSIIHUN
JeHb He cymiecTByeT. M Oornee TOro, MMEIOT MECTO COMHEHHUS B BO3MOXHOCTH ee co3manus [2]. Ilo
MHEHHUIO aBTOPOB, 3TO OOYCIIOBJIEHO CIOKHOCTBIO COAEpKATEIbHOM M (opManbHON HAECHTU(DUKALNUN
MOHATHI «CHCTEMa» U «CBOWCTBA CHCTEMBI» KaK MOHATUH MPEAETbHOrO YPOBHS aOCTPAKIUHU C YYETOM
BO3MOXKHOCTH MX MPUJIOKEHHUS B KOHKPETHBIX MTPEIMETHBIX 00JIacTAX.

ABTOpBI CYMTAIOT BO3MOXKHBIM CO3JIaHHE OOIEH TEOPHH CHCTEM Ha OCHOBE CUCTEMHO-OOBEKTHOTO
noaxona «Y3en-OyHkiusa-O0beKT», 4T0O 000CHOBAaHO HaMH B paboTre [3], YTOUHSIOIICH pe3ysbTaThl,
npecTaBlICHHbIE B [4]. B ynoMmsHyToii pabote [3] moka3aHa 1e1ecoo0pa3HOCTh OMPeIeICHIs] OCHOBHBIX
CUCTEMHBIX TOHSTHI, C MOMOIIbIO KOTOPBIX IMPEAJaraeTcsi OCYIIECTBISATh MOCTPOCHUE OOIIe Teopuun
CHCTEM, IIyTEM Pa3BepPTHIBAHUS KOHIETITYaIbHON KIACCU()UKALMOHHOW CXEMBbI CUCTEMHBIX KOMIIOHEHT H
uX CcBoiicTB. B KadecTBe OCHOBBI (KOpHsS) TakoW Kiaccu(UKalMM TpeAsiaraeTcs paccMaTpuBaTh
KaTeropuajibHy0 HEPApXHUI0 KJIaCcCOB, NIPEICTABICHHYIO HAa pPUCYHKE 1.

Jlannast kaTeropuaibHas KOHIIEITyallbHas CXeMa HepapXuu KJIACCOB OCHOBAaHA Ha MPEIOKEHHON B
pabote [5] ceMaHTHYECKOW MOJEIN CUCTEMBI MAapHBIX KAaTErOpvil B BHUJE HMEPAPXUUECKOH CTPYKTYpHI
CUCTEMBI KaTerOpHalbHbIX MOHITUN C OJTHON BEPIIMHOM.
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B pesynbrare ee pa3BUTHS M YTOYHCHHS TONydeHa KiIacCH()DHUKAIMOHHAS CXEMa, YUHTHIBAIOIIAS
3aKOHOMEPHOCTH €CTECTBEHHO! Kiaccudukaiu, 000CHOBaHHbIE, HAIIpUMED, B padote [6]. YueT qaHHbIX
3aKOHOMEPHOCTEH O3Ha4aeT TPEJCTaBICHUE OOBIYHOW TAKCOHOMHUU B BHJE IMapaMeTPUICCKOU
knaccudukanuu. I[lapamerpuueckoit ke cuuMTaeTcss KiacCHU(pHUKalUsg, B KOTOPOH KiacCUpUIUpyeMble
AJIEMEHTHI CHCTEMAaTU3HPOBAHBI B COOTBETCTBUU C KiIacCU(HUKAIMEH WX CBOWCTB, SBISIOMICHCS YaCThHIO
obmelt mepapxuu kimaccoB [7]. IIpakThuecku 3TO O3HA4YaeT, YTO B JAHHOW HMEpapXWM I KaKIOTO
KJIACCU(PUITUPYEMOT0 KOMITOHEHTa (KaK KJlacca WJIM TOHSTHS) MPUCYTCTBYET HE TOJBKO €r0 POJOBOM
NpuU3HaK (BBILIECTOALINI KiIacc), HO U MOHATHE (KIIACC), SBISIOLIEECS BUAOBBIM OTIMYHUEM B COJIEP)KaHUU
KJIACCU(UITUPYEMOTO MOHATHS, T.€. CBOWCTBO KOMIIOHEHTa. Ha puCyHKe CBsI3b MOHSITHS C €r0 BUIOBBIM
oTIu4KeM (Kjacca ¢ ero CBOMCTBOM) U300paskeHa MyHKTUPHOM JTMHUEH.

DOPMA/IBHOE OIIPE/IEJIEHHE IIOHATHA « CHCTEMA»

[IpencraBieHHas KOHIENTyallbHAs CXeMa OOOCHOBBIBAET BO3MOYKHOCTH PAaCCMOTPEHHUSI CHCTEMBbI
Kak O0bEKTa, TPAaHMYHBIM CBOWCTBOM KOTOPOTO SIBISIETCS (DYHKIMS, a KA4eCTBEHHBIM — y3el (T.e.
CTPYKTYpHasi XapaKTepUCTUKAa CHUCTEMbI OoJiee BBICOKOTO sipyca). JlaHHas cxema TI03BOJISICT
c(OpPMYITHPOBATH CIICAYIOIINE ONIPEICICHUS:

—00BEKT — 3TO CUCTeMa, 0OYCIIOBJIICHHAS e¢ (YHKIUEH B cucTeMe 00Jiee BEICOKOTO sIpyca;

—(YHKIUSA — 3TO TPAHUYHOE CBOWCTBO CHUCTEMBI, OOYCIIOBICHHOE Y3JIOM B CTPYKTYpPE CHCTEMBI
0oJiee BBICOKOTO sIpyca,

—y3ell — 3TO Ka4YeCTBEHHOE CBOMCTBO CHCTEMbI, OOYCJOBJICHHOE CTPYKTYPHBIMH CBOWCTBaMH
CHCTEMBI O0JIee BBICOKOTO sIpyca.

[Ipenyaraemplii MMOJXOJ] XOPOIIO COTJIACYETCS C MHEHHUEM psa CICHUAIUCTOB B OO0JIACTH
CHCTEMHBIX HCCIICJIOBAHHM, KOTOpPbIC YTBEPXKAAIOT, YTO OMNpPEIACICHHE IOHATHS «CHCTEMa» JaTh
HEBO3MOXKHO, TaK KaK OHO SIBJISICTCS] IOHATUEM TIPEICIbHOTO YPOBHs a0cTpakiuuu. B naHHOM ciiydae Ml
U HE J1aeM 3TOMY IOHSATHIO POJOBHIOBOIO ONPEICICHHs, HO OIMPEICIsAeM CHUCTEMHBbIC SBJICHUS H
CBOWCTBA, COOTBETCTBYIOIIME CHCTEMHOMY IOJXOJY, HMCIIONB3Ys JaHHOe moHsThHe. Kpome TOro, 3tu
OTpENIETICHUsI XOpOIIIO COTJacylTcsi € CcHCTeMHBIM moaxomom [.I1. MensHukoBa [8], KOTOpBIH
paccMaTpUBaeT CHCTEMY Kak (DYHKIIMOHAIBHBIA OOBEKT, (PYHKIUS KOTOPOro OOyCIOBIeHAa (QyHKIHEH
00bekTa 60s1ee BRICOKOTO sIpyca.

YHoMsiHyTO€ B JaHHOM OIPEICICHHH CHCTEMbI SBICHHE OOYCIIaBIMBAaHUS (DYHKIUH CHCTEMBI
byHKIMEH HAJACHCTEMBI paccMaTpUBacTCs Kak (YHKIIMOHAJIBHBIN 3alpoc HAJCHCTEMbI Ha CHUCTEMY C
omnpeneieHHOW (QyHKIUEeH (BHEIIHSS JIETEePMHHAHTA CUCTEMbI). OJTa JIETCPMHUHAHTAa COOTBETCTBYET
NEePEKPECTKY (YHKIMOHATIBHBIX CBS3€H CHCTEMBI B CTPYKTYpE HAJCHUCTEMBI, T.C. Y31y B CTPYKTYpE
HAJICUCTEMBI.

Brewnsn oemepmunanma cucmemsl ecmv NPUYUHA ee BO3HUKHOBEHUS, Yelb ee CYUecmE808aHus U
2Na6HbIL onpedenumens ee CMPYKMYPHbIX, (DYHKYUOHATbHLIX U CYOCMAHYUAIbHbIX ceoticme. Takum
o0pa3oM, OHa pacCMaTpUBACTCI B KAdyeCTBE YHHBEPCAJBLHOIO CHCTeMooOpa3symouero gaxkropa.
OYHKIIMOHUPOBAHHUE K€ CHUCTEMbI TOJI BIMSHHEM BHEIIHEH IETCPMHHAHTHI SIBIISCTCS €€ BHYTPEHHEH
JCTEPMUHAHTON, TaK KaK HEMOCPEJACTBEHHO ONpEAeIsIeT ¢¢ BHYTPEHHHE CBOWCTBA (CTPYKTYpHBIE,
(GYHKIMOHATBHBIE W CYOCTaHIIMAJbHBIC CBOWMCTBA IOJCUCTEM). JTa JETCPMHHAHTA €CTh (QYHKIIHS
00BEKTa, COOTBETCTBYIOIIETO JAHHOH CHCTEME.

B paccmarpuBaeMoil KOHIIENITyalbHON KiIacCH(UKAIMOHHOW CXEME y3el MPEICTaBIsSeT COO0M
0oJiee KOHKPETHOE IOHATHE, MO0 CPABHEHHWIO C TMOHITHEM (QYHKIMH, a TOCIEAHEee SBISETCS Oolee
KOHKPETHBIM TI0 CPaBHEHHIO C TOHATHEM OOBbekTa. J[aHHOE PACHOJIOKEHHE TMOHSATHH COOTBETCTBYET
TaKUM OOIIECHCTEMHBIM 3aKOHOMEPHOCTSIM KaK «3aKOH HEepapXHU4eCKUX KOMIICHCAIM» (8 cucmeme
Pocm pazHoodpaszus Ha 6epxHeM YpoeHe uepapxuu 0becneyusaemcs e20 0epaHuyeHuem Ha boiee HU3KUX
yposHsax) [9] WM TPUHLHUI «HEOOXOAMMOTrO pazHooOpasus» (011 co30aHusi cucmemvl, CHOCOOHOU
cnpasumcs ¢ peuieHuem npoonemsl, o0o6aadarwell. OnpeoeseHHbiM  PazHooopasuem, Heobxoo0uUMo
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obecneyums, ymobvl cucmema umena OoOnvUEe paA3HOOOPA3Ue B03MONCHOCMEN, HeM pazHoobpasue
pewaemoti npodremst) [10].

[Momxon «Y3en-Oynkiusa-O0bexkr» (YDPO-moaxon) TMO3BOJISET TAaKKE HCHOIb30BATH IS
dbopManbHOrO OMHMCAaHUA MOHATUS «CHCTEMa» UJeH anreOpanyeckoro ammnapaTa MUCYUCIIEHUS OOBEKTOB
AbGamu-Kapaenu [11], uro 000CHOBaHO TPHU CO3JAaHUU CUCTEMHO-OOBEKTHOTO METOJAa MPEICTaBICHHUS
sHanuii (COMII3) [12], ocHoBanHoro Ha Y ®O-nogxoe.

[IpeacraBieHHOE B KOHLENTYaJIbHOM CXEME COJEpKaTesIbHOE MOHMMAaHUE CUCTEMbl KaK 3JIEMEHTa
«¥Y3en-Oyuknusa-O0obex (Y DO-35eMeHTa) Mo3BosisieT GopMaaIn30BaTh ONPEACICHHE CUCTEMBI S B BHJIC
CIIELIMAIbHOI'0 00bEKTa UCUUCIICHUS 00BEKTOB, COCTOsIIEro U3 noseii u meronos: s = [U, f, O], rae:

U — y3eJ1, IpeacTaBiisieT co00i mosie sl OMUCAaHUsS MHOKECTBA (DYHKIIMOHAIBHBIX CBSI3EH JaHHOMN
cucreMpl. U = L? U L!, rne L? — MHOXECTBO BXOJAIINX HHTEP(PEHUCHBIX MOTOKOBBIX OOBEKTOB,
COOTBETCTBYIOILIMX BXOMSIIUM CBsI3sIM cucteMbl s, L! — MHOXECTBO HUCXOASIIUX HHTEpPEHCHBIX
MOTOKOBBIX OOBEKTOB, COOTBETCTBYIOIIMX BBIXOMSAIIUM CBs3siM cucTembl S. [lpuuem: L? c L u L! c L,
T.€. OTHOCATCSA K MHOKECTBY BcexX cBsA3el L (MOTOKOBBIX OOBEKTOB).

f — dynknus, npeacrabinser co00 METOM, OMHUCHIBAIOIIUN (YHKIIHIO CHCTEMBI S, T.€. MPOIECC
peoOpa3oBaHus BXOIANINX WHTEP(EHCHBIX MOTOKOBBIX OOBEKTOB (BXOASIIMX CBsi3ed cuctembl) L? B
Beixosmue L!. [lanee, B cOOTBETCTBUU C MPUHATON B TEOPUH OOBEKTOB MaHEpOil 0003HAUEHUMN, METOT
o0BekTa Oyaem npeacrapisaTh B cienyromeM Buae: f(L?)L!, roe f — meron o6bekTa (PpyHKIHS/TIpOIIece
CUCTEMBI §) ¢ 0bnacThio onpeaeneHus L? u obnacteio 3HadeHuii L!, cOOTBETCTBEHHO.

O — o00beKkT, TMPeACTABIAIOMUNA COOOK MHOXKECTBO TIONEH OO0BEKTa JUIS  ONUCAHUS
CyOCTaHIMABHBIX XapaKTEPUCTUK CHUCTEMbI S. MHOXECTBO MOJICH ISl OMHCAHMS ATHX XapaKTEPUCTHUK
CHUCTEMBI COCTOUT U3 Tpex noamuoxkectB: O = O?U0!VOf, rie O? - MHOXECTBO TOJIEH, KOTOPOE
COJIEP’KUT HUHTepQEHCHBIE BXOAHBIE XapaKTEPUCTHKU 00BbekTa (cuctemsbl s), Q! - MHOXECTBO MoeH,
KOTOPOE COJICPKUT MHTEP(EHCHBIC BBIXOIHBIC XapaKTEPUCTUKH 00bekTa (cuctemsl s), Of - MHOKECTBO
MoJIeH, KOTOPOE COAEPIKUT MePEAaTOUHbIE XaPAKTEPUCTUKUA 00BEKTa (CHCTEMBI §).

Takum o0Opa3oM, B IMOJHOM COOTBETCTBHHM C COJEP)KATEIbHBIM ompeneneHueM [8], cucrema s,
dbopManbHO TPENCTaBISIETCS B BUJE CIEAYIONIETO BBIPAXKEHHs, BIIEPBbIC IMPEATIOKEHHOTO (B IPYTrUX
o6o3HaueHusx) B padore [12]:

s =[(L?, L); f(L?)L!; (02, O!, Of)].

dopmManbHOE OMNpEICICHUE CUCTEMBI S, TPUBEACHHOE BhINIE, TpeOyeT yrouHeHus. [leno B ToM, 4To
pe3yNbTaThl €CTECTBEHHBIX HAyK W 37PaBblii CMBICH yOEXKJa0T B TOM, YTO MOJYYEHHE M3 HEKOTOPOTO
KOHKPETHOT'O BXOJTHOTO MOTOKA JPYroro MoToKa Ha BbIX0JIe 0€3 MPHUBJICUCHUS] BTOPOT'O BXOIHOTO MOTOKA
MpEeJICTaBIsIeTCs HEeBO3MOXKHBIM. HeBO3MOXXKHO MpeoOpa3oBaTh HEKOTOPHI MOTOK BO YTO-TO JAPYroe
MyTeM KaKUX-TM00 MaHUMYJSIIUNA TOIBKO C 3TUM MOTOKOM. CaMOTIPOU3BOJIbHBIN PaJIMOAKTHUBHBIN pacriay
B JaHHOM CJy4a€ HE pacCMaTpUBaeTcs, XOTsA, Ha CaMOM JieJie, OH TaKK€ OCYIIECTBIISIETCS MOJ
BO3JIEUCTBHEM KOCMUYECKUX U3IIYYCHHH, T.€. APYTrOro MOTOKa.

TakuMm oOpazoM, hopmanbHOE ONpeAeNeHue CUCTEMBI JOJIKHO BBIISIETh CIAEAYIOUIMM 00pa3oMm:
s=[(L?;,L?;, L!); £(L?;,L?;)L!; (0?;,07?;, O!, Of)].

KIIACCUOHIIUPOBAHHUE 3JIEMEHTOB «Y3E/I-® YHKIIUHA-OF'BEKT»

B pamkax cucTeMHO-00BEKTHOTO MOAX0/1a pacCCMaTPUBAIOTCS HE abcTpakTHBIE CBs3U L, T.e. molbie
MOTOKH BOOOIIE, a CBSA3W/TIOTOKH, UMEIOIITUE OMPEEICHHOE CoAiepyKaHne. DTO 00YCIOBJICHO BBEICHHEM B
KOHIENIINIO PacCMaTPUBAEMON CHCTEMHOU TEOpUU Kraccuguxayuu ceéazei. B naHHON kiaccudukanuu
abcTpakTHbI Knacc «Ceazs (L)» menuTcs Ha HEmepeceKarolmuecs MOJKIAcChl «Mamepuanbhas céa3b
M)» u «Hnpopmayuonnas ceaze (I)»; Knacc MaTepuaIbHBIX CBS3EH JETUTCS Ha HEMEpeceKaroluecs
noakiaccel «Bewecmsennas ceazb (V)» um «Onepeemuueckasn cea3p (E)»; kimacc mHOOpMaAIMOHHBIX
CBsI3el — Ha HemepeceKarmuecs moaknaccel «Cea3b no dannvim (D)» u «Vnpasnaowas ceass (C)» [13].
Jannas kmaccudukanus CBS3€H/TIOTOKOB JOMOIHIETCS 00ee KOHKPETHBIMU MTOTOKAaMU TPH OMUCAHUU
CHUCTEM OTpEIEICHHON TMPEeAMETHON 00JIacTh W SBIAETCI OCHOBOHM co3naHusi 00bekTOB (Y DO-
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AJIEMEHTOB) PAa3JIMYHBIX THMOB. Kpome TOro, mpemyoxkeHHas KiacCU(UKAIUSA TPeICTaBIseT co0oi
MEXaHHU3M, OOECHEUMBAIOIINN CIIENUATU3ANI0 CUCTEMHBIX MOHSITUNA M MPUIOKEHHE 3TUX MOHITHH K
KOHKPETHBIM TPEAMETHBIM 00JIACTSIM.

Hcnonp3oBanne kinaccuukanuu cBsizeld Mo3BOJSAET KiaccupuuupoBaTh Y DPO-35IeMEHTBI 1O UX
y3J1aM MIepBOHAYAIbHO Ha YPOBHE MaTepUAbHBIX U HHPOPMALMOHHBIX MOTOKOB (CM. Tadmuiy 1).

Tabruya 1
Kaaccudukanus y3ioB matepus/uadpopmanus
Table 1
Classification of unit’s matter/information
M! 1! ML I!
M?;, M?] *
I?i, I?I *
M2, 1? *

Hannas xnaccudukamusi oOyclIOBI€Ha, B MEpPBYIO oOdYepedb, TE€M, YTO MaTepusi HE MOXKET
peoOpa3oBEIBaTECS B WH(GOpPMAIMIO, a HHPOPMAIUS HE MOXKET MPeoO0pa3oBaThCs B MATEPHIO (KIACCHI
MaTepuaidbHBIX M HH()OPMALMOHHBIX TIOTOKOB He Tepecekarorcs). Kpome Toro, mist 10o00ro
npeoOpa3oBaHus M MaTEPUAIBHOTO, U HH(POPMAITMOHHOTO MTOTOKA TPEOYeTCs ONpeIeIeHHOE BO3/ICHCTBHE
JIPYTroro moToka.

TakuM 00pa3oM, Ha JAHHOM YPOBHE CHCTEMa MO)KCT OBITh MPECTABIICHA B BHJIC PA3HOBUIHOCTEH
onpenenenus s = [(L?;,L?;, L!); f(L?;,L?;)L!; (0?;,07?;, O!, Of)]:

s= [(M?laM?J’ M')s f(M?uM?J)M!; (O'MI’O?MJ’ O-Ms Of)]

S_[(I-u °Js I'); f(I?uI‘),])I (09[1,09[_], 0-15 Of)]

s=[(M?,1?, MLI!); f(M?2,I?)MLI!; (0?0, 0?1, Oln, 0!, Of)].

Knaccudumuposanue Y DO-351eMeHTHI IO UX Y3J1aM Ha YPOBHE BEIIECTBEHHBIX M SHEPreTHUYECKUX
MOTOKOB (CM. TaOiwIly 2) 00YCIIOBICHO TEM, YTO BEIIESCTBO HE MOXKET MPEOOPa30OBBIBATLCS B SHEPTHIO B
YUCTOM BHJE, a DJHEPrus HE MOXKET MpeoOpa3oBaThCsi B BEMIECTBO (KIACChl BEIIECTBEHHBIX U
SHEPreTHYeCKUX IIOTOKOB He mepecekatorcs). Kpome Ttoro, s mo0Ooro mnpeoOpa3oBaHus H
BEILIECTBEHHOI'0, ¥ YHEPTEeTHUECKOr0 MOTOKA TpeOyeTcs OnpeiesieHHOe BO3/IeHCTBHE APYroro NOTOKa.

Tabauya 2
Knaccudukanus y3/i0B BellleCTBO/IHEPTUSA
Table 2
Classification of unit’s substance/energy
V! E! V!, E!
V?i, V?] *
E?, E?; *
V2?2, E? ®

Taxkum o0pa3oM, Ha JaHHOM YPOBHE CHCTEMa MOKET OBITh Mpe/CTaBlIeHa B BU/E Pa3HOBUIHOCTEH
ompeznenenus s = [((M?,M?;, M!); f{(M?;, M?;)M!; (O?wmi,O?wmj, Olm, OD]:

s=[(V?;,V? o js V); f(V?nV?_])V" (OVI?’OV_] Oly, Of)].

s=[(E?;,E?;, EN); f(E?,E?)E!; (Ogi?,0g;?, Olp, Of)].

S=[(V?9E°9 "E!)9 f(V E‘))V!’E!; (O~V’O‘)E’ O°Va °E’ Of)]

Knaccupumuposanue YPO-31eMeHTH 10 HUX y3j7aM Ha YpOBHE IOTOKOB JAaHHBIX M IOTOKOB
ynpaBieHuss (cM. Tabmuiy 3) OOYCIOBJIEHO TeM, YTO JaHHble HE MOTYT NpeoOpa3oBbIBATHCA B
yIpaBjeHHE MOJIHOCThIO, a YIpaBJIeHHE HE MOXKET MpeoOpa3oBaThCsl B JaHHbIE (KJIAacChl JAHHBIX U
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YIpPaBJICHYECKUX ITOTOKOB He IepecekaroTcs). Kpome Toro, s mroboro mpeoOpa3oBaHUs M IIOTOKa
JAHHBIX, ¥ TOTOKA YIPaBJIEHUS TpeOyeTcs ONpeAeIeHHOE BO3ICHCTBHE APYTOro MOTOKA.

Tabauya 3
Kaaccnduxanust y3j10B 1aHHbIe/ynIpaBJieHHe
Table 3
Classification of unit’s data/control
D! C! D!, C!
D?i, D?J *
C?i, C‘)I *
D?,C? *

Takum 00pa3om, Ha JAHHOM YPOBHE CHCTEMa MOXET OBbITh MpECTaBlIeHa B BUJE Pa3HOBUIAHOCTEH
OIIPCACIICHUA S = [(I?i,I?j, I!); f(I?i,I?j)I!; (O?[i,O?[j, 0!1, Of)]

s=[(D%, D?j, D1); f(D?, D?)D!; (0?p;, O?p;, Olp, OD)].

S=[(C?i, C?j, C!), f(C?i, C?J)C!; (O?Ci, O?Cj, O!C, Of)]

s=[(D?,C?, D!,C!); £f(D?,C?)D!,C!; (O?p,0?¢, O!p,0!c, Of)].

COOTBETCTBEHHO, pa3HOBUAHOCTAMHU onpeneneHus s = [(M?,1?, MLI!); f(M?2,I1?2)MLI!; (O?\, 07,
O!\, 0!y, Of)] 6ynyT (cM. Tabnuiy 4) cieayrouue onpeaeIeHus:

s=[(V?2,D?, VLD!); £(V?2,D?)VLD!; (O?v,0?p, O!y,0!p, Of)]

s=[(V2,C?, VL,,C); £(V2,CHVLC!; (0?y,02¢, Oly,0! ¢, Of)]

s=[(E?,D?, E!,D!); f(E?,D?)E!,D!; (0O?%,0?p, O!g,0!p, Of)]

s=[(E?,C?, E!,C!); f(E?,C?E!,C!; (O?g,0?¢, O!g,0!¢, Of)]

Tabauya 4

Kaaccnpukamusi cMelIaHHBIX y3J10B
Table 4
Classification of mixed unit’s

V!, D! v, C! E!, D! E!, C!
v?,D? *
vV?,C? *
E?, D? *
E?, C? *

HUCIIO/IB30OBAHHE KIIACCH®HKAILIUH Y®O-3JIEMEHTOB IIPH IIOCTPOEHUH
I'PA®OAHAJIHTHYECKHX MOJEJIEH

[TpuBeneHHbIE BBILIE PACCYKJIEHUS ITOKA3bIBAIOT, YTO rpaOaHaTUTHUECKUE MOJEIH, OTPaXKAIOIINe
CHUCTEMHOCTh HEKOTOpPOW MPEIMETHOM 00JacTH, HE MOTYT CTPOUTHCS U3 MPOM3BOJBHBIX 31eMeHTOB. Ha
HWOKHEM  YpPOBHE HMEpapXWuh OSTH MOJEIH  JOJDKHBI  IPEJCTaBisATh COOOM  COBOKYIMHOCTHU
B3aUMOJICHCTBYIOIINX «al(aBUTHBIX» MaTEpUANbHBIX 3JIEMEHTOB, MNPEJCTABICHHBIX HA PUCYHKE 2,
MH(OPMaLIMOHHBIX 3JIEMEHTOB, MPEACTABIEHHBIX HA PUCYHKE 3 U CMEUIaHHBIX — HA PUCYHKE 4.

V2 V! E2 B V? V!
— —_— : > —
V pB— E —* o] VE |
V2, E?; E? E!

Puc. 2. AndaButHbie MaTepualibHbIC SJIEMEHTBHI.
Fig. 2. Alphabetical material elements.
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D?; D! C?; ! D? D!
—_— D  — C N —> DC —>
— — —

D?; C? C? C!

Puc. 3. AnbaButHble HHOOPMAITMOHHBIC SJIEMEHTHI
Fig. 3. Alphabetical information elements

v? V! V? V! E? E! E? E!
— — ———> — ——> — —» —
— VD |, JvVvCc|_, — ] ED ¢ J EC |,
D? D! C? C! D? D! C? C!

Puc. 4. AndaBuTHBIC CMEIIIAHHBIE JIEMEHTHI
Fig. 4. Alphabetical mixed elements

TakuM oOpa3oM, UCIOJIB30BAHHUE COJEPKATEIbHONW  KIacCU(PHUKAIMM  CBSI3ed  IO3BOJISAET
paccMarpuBaTh He OECUMCIEHHOE MHOKECTBO BHIOB AJIEMEHTOB MOJIENIEH, a BEChbMa OTPAaHUYCHHBIN MX
HaOOp. DTU OrpaHNYEHUs] Ha BO3MOKHBIE peoOpa3oBaHusl CBA3Ci BO3HUKAIOT €CTECTBEHHBIM 00pa3oM B
CBSI3U C JICJICHHEM CBS3€H Ha HEMEPEeCEeKaoIUecs KIacChl, YTO COOTBETCTBYET OCHOBHOMY MPHUHIUITY
noctpoeHus kiaccuduxamnuii. [Ipu 3Tom, yem KOHKpeTHEe MpeaMeTHast 00J1acTh, TeM KOHKpETHEil Habop
an(aBUTHBIX JICMCHTOB.

K mpencraBneHHbIM an@aBUTHBIM 3JIEMEHTaAM MOTYT OBITh MPUMEHEHBI ONEpalud HUCUUCICHUS
cucteM Kak Y DPO-31eMeHTOB, NpeJIokeHHbIe B pabote [14]. Hampumep, B COOTBETCTBHM C Oleparyen
coequHeHUs, 3eMeHT V, coequHeHHbIN ¢ anemeHToM VE, npu ycnosuu V!=V? u O!lyRO?y o6pasyior
aneMment: s=[(V?;,V?;,E?, VLE!); f(V?,V?2,E?2)VLE!; (Ovi?,0v;?,02g, Oly,0!g, Of)]. Coenunennue,
Hanpumep, ieMeHTOB VC u VE mnpu aHamorndselx ycnoBusix obpasyer anmement: s=[(V?,C?,E?,
VLCLE!); £f(V?2,C?2,E?)V!,CLE!; (Oy?,0¢?,0?E, O!v,0¢!,0!g, Of)]. O0benuHeHNE THX 3JIEMEHTOB 10
BXOJIY ¥ BBIXOJy JJACT TOT K€ PE3yJIbTaT.

Onepupyst andaBUTHBIMK ¥ TPOU3BOJHBIMH OT HHUX DJJIEMEHTAMH MOXHO COOHMpaTh
rpagoaHAIUTUYECKHE CUCTEMHO-00BEKTHBIE MOJICIIH, PA3IMYHBIX MPEAMETHBIX oOnacteit. [Ipumep Takoii
cOOpKHM TIpeAcTaBlieH Ha puUcyHkax 5 u 6. IIpum sToM Ha pHCYHKE 5 mpeicTaBlieHa TUIOBAas MOJETH
IIPOM3BOJICTBEHHOIO MTPOLIECCa, BHIIIOJHEHHAs B cTaHAapTe GpyHKIMOoHaIbHOro Moaenuposanus IDEFO. A
HAa pUCYHKE 6 Ta € MOJellb, HO BBIMONHEHHAs C moMoImbl Y®DO-31eMeHTOB, 00pa30BaHHBIX
coequHeHueMm andaButHbiX aieMeHToB VC u VE kak onucano Beime. Ha nganHOM pucyHKe
UCIIONIb30BaHbI CIEAYIONUE yCiaoBHbIE 0003HaueHus: y31bl P1 u C1 — COOTBETCTBEHHO pa3BETBUTEND U
coenuHUTENb 1MOTOKOB 3Hepruu; noroku VC, V3, V]I, VKkon, VK — coOTBETCTBEHHO BeIIECTBEHHBIC
MOTOKU  CBIPbS, 3aroTOBOK, JeTalei, KOMIUIEKTYIOIIUX Ha KOHTPOJIb U  PE3yIbTUPYIOIIHNX
koMmIuiekTyromnux; CU — ynpasisitomas nHpopmanus B Buae ueprexa; E3?, E[I?, EK?, Exon? — sHeprus
JUTS1 TPOU3BOJICTBA COOTBETCTBEHHO 3arOTOBOK, JA€TaJIel, KOMIUIEKTYIOIINX U Ipouenypsl Koutpois; E3!,
EJl!, EK!, Exon! — sHeprusi ocraBmiasicsi mociie TMPOU3BOJCTBA COOTBETCTBEHHO 3aroTOBOK, ACTaJeH,
KOMILIEKTYIOIIUX U IPOLETYPbl KOHTPOJIS.

[IpuBeneHHbI MpUMep MOKa3bIBAET, YTO IMpelaraeMblii HAaOOp MOJENIBHBIX D3JEMEHTOB, B
HEKOTOPOW CTENEHH, HaIpaBseT MPOLECC MOJCIUPOBAHHUS. DTO COOTBETCTBYET HM3BECTHOMY CpeIu
CIIEIUATIUCTOB OM3HEC-MOACIUPOBAHUS TOJO0KEHNI0, YTO HAMMEHBIITUN Bpe] OpPTaHHW3allid MPUHECET
WHCTPYMEHTAPUN  MOJCTUPOBAHUS, («UWAWUL  pa3pabomyuxa mol 4acmu  «MeopPHecKuxy
B03MOJICHOCTEL, KOMOpble 8edym K PA3HO0OpA3uld NpeoCcmasienus opeanu3ayuoHubix mooenei» [15].
[Ipu STOM CTemeHb COOTBETCTBHSI ITOMY TPEOOBAaHUIO HHCTPYMEHTApHsi, MCIOJIB3YIOIIETO HOTAIUIO
IDEFO, ouennBaeTrcs Kak KpailHe HUA3Kasl.
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Yeprex
Cripbe TIpOM3BOICTBO Komnunekryromue
»|  KoMIIEeKTYIOImHMX >
A0
O6opynoBaHue
Yeprex
CprLe Wzrorosnenne
=  3aroTOBOK
Al —
A
3aroToBKu HsrorosieHue .
neTanen
A2
A 4
Wzrorosnenue
KOMITJICKTYOIIUX
Heramu
A3
A
Y Kommnek-
TyIOLIUE
KonTtpons )
Kommekr. Ha
MIPOBEPKY I A4
O6opynoBaH#ue

Puc. 5. Monens mpon3BOoACTBEHHOTO nporecca B cranaapte IDEF0
Fig. 5. Model of the production process in the IDEF0 standard

Mogenp Ha pucCyHKe 6, MOJHOCTHIO OTOOpa)kaeT THUIIOBOW IMPOW3BOJACTBEHHBIN IMpoIecc, KaK U
pucyHok 5. Ho, B orinuuume or mocienHero, ynpasistomas nHpopmanusa (CK) Bxomut B cucremy W,
MIOYJacTBOBaB BO BCEX IMPOIECCAX, BBIXOAUT U3 Hee. Kpome Toro, Ha pucyHKe 6 YITEHBI SHEPTeTHYECKIE
3arpatel (E? pasHoro Buma) u, Gojee Toro, yuuthiBaercsi oOmeusBecTHbI ¢akt He 100% KII/]
UCTIONIb3YEeMOH B TIPOM3BOJCTBEHHBIX MPOIEccaX SHEPTUH, T.€. BhIXo n30siTouHoi sHeprun (E! pazHoro
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Buaa). llpm 3TOM B JaHHOM MOAENM HE MPOUCXOAUT NOTEPU KAKUX-IMOO MaTepUATBHBIX HIIU
MH(OPMAILIMOHHBIX TOTOKOB, YTO CBOMCTBEHHO BCEM APYruM HoTanusM. Takum o6pazom, YDO-moens B

OoJbIICl CTEMEHW COOTBETCTBYET pEalbHOM  JEHCTBUTENBHOCTH, MPHYEM 3TO  JOCTUTaeTCs
HCIIOJIb30BaHUEM MpeIaraeMoro andaBuTa MOJEIbHBIX AJIEMEHTOB.
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Puc. 6. Moaenb npon3BOJCTBEHHOTO Tporiecca B TepMuHax Y PO-moaxoaa
Fig. 6. Model of the production process in terms of the UFO-approach
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Hcnons3oBanue andasura, CO31aBaeMOro Mo MPeAoKEHHOMY IPUHIIUITY, TTO3BOJISIET OTPAHHYUTh
YHUCIIO BO3MOXKHBIX BApUAHTOB JEKOMIO3UIIMH CJIOXHOW CHUCTEMbl M YHPOCTHTb, TaKUM OOpa3oM, ee
anamu3. [lpu sTOM 1EnecooOpa3HO HCIONB30BAHUE AITOPUTMA «HHTEPPEHCHON IEKOMITO3UIIIH,
npeaIokeHHoro B padore [16]. CyTh JaHHOTO aJITOpUTMA CBOJMTCS K UTEPALIMOHHOM MPOIIeIype MOUcKa
DJIEMEHTOB, KOTOpPBIE MOTYT OBITH TIOJCOCIWHEHBI BHYTPU CHCTEMBI K €€ BXOJaM U BBIXOJaM C
nocneayroeil uieHTuduKanuein HoBbIX BXO0B U BBIXO/I0B CUCTEMBI.

3AK/IWYEHUE

HccnenoBanust B obnmacth  (GopMalu3aliil  CUCTEMHO-OOBEKTHOTO  MOJXOAa  IMOKa3alln
HEePCIEKTUBHOCTb 3TOT0 HamnpasieHus. [IpencTaBieHHOe Bblle anredpanyeckoe ONMUCAHUE CUCTEMBI KaK
aneMeHTa «Y3en-OyHkiusa-O0beKT» ¢ HCIONb30BAaHUEM UACH HcuncieHus o0bekToB Abanu-Kapnenu, a
TaK)e OCHOBHBIC ONEpallii C TAKMMHU JIEMEHTaMH, T.€. CUCTEMaMH, II03BOJISIIOT ()OPMAJIbHO OIHUCHIBATh
rpad0aHaATUTHYECKAE MOJIENIN CIOKHBIX CHUCTEM, Pellas 3a/auy MX arperamud U3 MPOCTHIX 3JIEMEHTOB.
[Tpennoxxennas B padore kinaccupukanus Y PDO-31eMeHTOB 10 UX y3J1aM Ha OCHOBAHUU KJacCU(UKaLuu
CBsI3€H MMOKA3bIBACT 11€JIECO00Pa3HOCTh UCIIOIB30BAHUS MIPH MIOCTPOCHUH TpadOaHAUTUTHIECCKUX MOJEIEH
CHCTEM Y3JIOB TOJIBKO ONpEAETICHHON KOH(pHUIypaluu, 4yTo OOJieryaeT pelleHue 3aJaud JIeKOMITO3UINH
CJIO’KHBIX 3JIEMEHTOB MOJICIIH.

[To MHeHHMIO aBTOPOB, ONHCaHHbIE B paboTe (HOpMaIU3Mbl MOTYT OBbITh IMOJIO)KEHBI B OCHOBY
UCUUCIICHUSI CUCTEM, MpencTaBisieMblx B Buue YPO-anemeHToB. PaspabarpiBaemoe ke Ha JaHHON
OCHOBE HCYUCIIEHHUE 11€JIeCO00Pa3HO UCII0IB30BaTh Ul HOCTPOeHUs (hOpMalIbHOM 001Iel TEOPUU CHCTEM,
YTO 0OOCHOBBIBAETCS IIPEACTABICHHBIMU B IAaHHOW paboTe pe3ysbTaTaMu.

Paboma noooeporcana epanmamu PODPHU 16-07-00193a u 16-07-00460a.
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