CUCTEMM YIPABJIIHHSI TA OGPOBKN IHOOPMALIT
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MMPOTOYHAS YACTh OCEBOM TYPEUHbBI
KAK OBBEKT UHTEI'PUPOBAHHOI'O UH®OPMALIMOHHOI'O
ITPOCTPAHCTBA CAIIP «TYPBOAI'PEI'AT»

ITocTaHoBKa M aKTyaabHOCTh NMPoO/eMbl. B COBPEMEHHBIX YCIOBHSIX HU OJHO U3
HOPEIIPUATHM, POU3BOAAIIMX CI0KHOE U YHUKAJIbHOE O0OpYIOBAaHUE, HE MOXKET YCIEIIHO
KOHKYpPHPOBaTh Ha pbIHKE 0€3 aKTUBHOIO HCIOJIb30BAHUS CHCTEM aBTOMATHU3UPOBAHHOI'O
npoextupoBanus (CAIIP) unu, B kpaliHeM ciydyae, UX OTAEIbHBIX, Ha0OJIee BaKHBIX IPE-
METHBIX KOMIOHEHT. M3BeCTHO, 4TO KauyecTBO, FPPEKTUBHOCTb, YIOOCTBO HCIOJIb30BaHMS
ABJIIIOTCS OCHOBHBIMH IPEANIOCHIIKAMHU IIUPOKOTO0 BHEAPEHUS B IPAKTUKY IIPOECKTUPOBAHUS
paspabarbiBaeMbix CAIIP. OTMeueHHbIE BbIIIE CBOWCTBA BO MHOI'OM 3aBHCSAT OT BO3MOXHO-
CTEH TeX UHCTPYMEHTOB, KoTophle npenocTaBisitoT CAIIP g co3nanus U cOBEpILIEHCTBOBA-
HUSI THPOPMALMOHHBIX MoJiesielt 00bekToB npoektupoBanus (OI) B TeueHne Bcero xKU3HEH-
HOTO IMKIa m3Aenus. OTMedeHHBIH GakT TpeOyeT 0co00ro BHUMaHUs HE TOJIBKO K pa3padboT-
Ke MH(POPMAIIMOHHBIX MOJeNel CIOXKHBIX TexHuuecknx o0bekToB (CTO), Kk KOTOphIM, 6€3-
YCIIOBHO, OTHOCHUTCA M IipoToyHas yacTh (1Y) MouIHbIX mapoBbIX TypOUH, HO U CpEACTBaM U
MeToaaM (OPMHUPOBAHUS U COBEPLICHCTBOBAHUS TAKUX MOJIENei.

CoBpeMeHHbIE TEHACHLIUN Pa3BUTHUSI METOJOJOTUU CO3JaHMsI UH(POPMALMOHHBIX MO-
neneit CTO ¢ quTenbHBIM )KU3HEHHBIM IIMKJIOM 0a3upyroTcs Ha He0OXOAMMOCTH ONUCAHUS
BCEX CTaJUil U COCTOSIHUMI 3TOTO IUKJIA.

OnHO M3 O0IMX M BaXXHBIX TPEOOBAaHUM, MPEAbSBIAEMBIX K CTPYKType MHPOpPMALIU-
OHHBIX MOJIENIeH, 3aKITI0YaeTCs B HEOOXOIUMOCTH YYHUTHIBATH BBHICOKYIO BapUaHTHOCTH MPO-
€KTHBIX JIaHHBIX TaKMX M3AEIUH («KakK 3aJyMaHO», «KaK CIPOEKTUPOBAHOY», «KaK U3TOTOBIIE-
HOY, «KaK CYIIECTBYET MPH IKCIUTyaTanumu») [1].

OpHa u3 BO3MOXKHBIX peanu3aliil yuera BHICOKOW BapHMAHTHOCTH JAHHBIX MpeEIoxKe-
Ha B CAIIP cynos [2], rae popmupoBanue HHPOPMAITMOHHONW MOJIEIM OCHOBAHO Ha MOCTpPOe-
HUU 000OIIEHHBIX CXEM IPEICTaBICHNS HHPOPMAIIUHU O CYAHE, KOTOPbIE ABISIOTCS HEOThEM-
JeMOIl COCTaBHOW YacThIO CUCTEM COIPOBOXKAEHUS KU3HEHHOI'O LIMKJIAa 00BEKTa MPOEKTHPO-
BaHUS.

JlocTatouHo cephe3HOe BHMMaHHe (opMHUpoBaHHI0 HH(popmarmonHoi Monenu OII
yzeneHo B padore [3], B KOTOpoil oHa ObliIa peaii30BaHa KaKk WHBAPUAHTHAS MWHTEIPUPOBAH-
Hasl CTPYKTYpHO-()yHKIIMOHAJIbHAs TapaMeTpuieckas MoJieNb, oXBaThiBatolas onucanue OI1
Ha MPOTSKEHUHU BCETO )KM3HEHHOTO IIUKJIA, YTO MMO3BOJIMIIO BHIIOJIHATH HEOOX0IMMBbIE QYHK-
IIUHM IPOEKTHUPOBAHUS U KOHTPOJIS C UCIOIB30BAHUEM €IMHBIX MPUHIUIIOB ONUCAHUS 00BEK-
TOB.

Paccmotpenuto npuniunoB nocrpoerus DMMK — snexkTpoHHON MHQOpMaMoHHON
MoJielH Kopaliisi, oToOpaxaroliel ero nH(GOPMallMOHHYIO CTPYKTYpPY U HCIIOJIb30BAHUE 3TOM
CTPYKTYpPBI Ha pa3IMYHBIX JTalax ero >KU3HEHHOTO [UKJIa, TTOCBsIIeHa padoTa [4].

TpaguuonHo, ocoboe BHUMaHue pazpadotke CAIIP u, B yactHOCTH, HHGOPMAIIMOH-
HBIX Mojenei OIl yaensercs B aBUAIMOHHOW OTpaciy, Harpumep [5].

B GonbmmHcTBE COBpeMeHHBIX paboT mo mHpopManmoHHbM MozensM CTO caenan
yInop Ha OOBEKTHO-OPHUEHTUPOBAHHYIO TEXHOJIOTHIO (hopmupoBanus uHpopmarmuu o6 OIL
VIMeHHO Tako# MOIXO0/] MPEAOCTABIISIET MOJIb30BATENSIM HOBBIE BO3MOYKHOCTH IO HAKOIIJICHUIO
U KJIaccupuKaimuy MHPOpMaUu 00 W3JeNUU, B TOM YUCJIE€ UM O MpPaBUIIAX, OMUCHIBAIOLINX
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3JIEeMEHThl 00BEKTa, BCIOMOIaTeIbHOW M CHPAaBOYHON HHQOpPMAIMH, a TaKkKe Pa3iIMuHbIX
MYJIbTUIUCIUIUTMHAPHBIX MPHIOKEHUIX. [[oMHUMO 3TOr0, eUHBIN, JMHAMHUYECKH pa3BUBAIO-
muiicss mudpoBor mabnon OII, cobuparommii B cebe BCeOOBEMITIONTYI0 MHPOPMALUIO 00
CTO, no3BosseT KOpeHHBIM 00pa30M U3MEHHUTH TPAIUIIMOHHBIE TIOJXO0/IbI, KaK POEKTHPOBa-
HUIO, TaK ¥ K BOIIPOCAM M3TOTOBJICHUS U SKCILTyaTalllu.

Bce xe cienyer OTMETHTB, YTO, HE CMOTPSl Ha CYIIECTBOBAaHHME OOIIUX MPUHIUIIOB
noctpoenus nupopmannoHHsix Mojeneir CTO, B KakI0M KOHKPETHOM ClIydae TaKue MOJIEIH
JIOJDKHBI YYUTBHIBATH HE TOJBKO CYIIECTBYIOLIHH OMBIT MPOSKTUPOBAHUS KOHKPETHOTO MIPOU3-
BOJAUTENS, HO M HAJMYKME CIeUU(PUK, OTPAKAIOIIUX €ro TeXHOJIOTHYeCKUH MOTeHIHal. JTo,
0€3yCIIOBHO, HAKJIAJbIBAET CBOM OCOOEHHOCTH Ha CTPYKTYPHO-TONOJOTHMYECKYIO OpraHH3a-
U0, METOIbI U (OpMBI yripaBieHus: nHGopMarmonusiMu moaensamu CTO.

Kak Buano, Bompocam paszpaboTtku mHpopmannonueix moxeneid CTO, Kk KOTOpeIM B
MOJIHOM Mepe OTHOCSITCS U OCEBbIE TYPOUHBI, yJeNseTcsl JOCTATOYHO MHOTO BHHUMAaHHUS, 0CO-
OcHHO B 00JacTH KOpaOJIeCTPOSHUS, aBUACTPOSHUSI U OOIIEro MaIMHOCTPOCHUs. Bmecrte ¢
TEM, PELICHUIO Hay4YHBIX MPOOIIEM, CBSI3aHHBIX C co3laHueM HH(opmanroHHOM Moxenu [TY
oceBoil TypOuHbI, Kak o0bekTa CAIIP, mocBsimmeHo ele SBHO HEe T0CTaTOYHO padoT yueHBIX U
CIeIManrucToB. B 0CHOBHOM 3Ta mpobiema Hallljia CBO€ OTPaKEHUE B HCCIEIOBAHUSAX, CBS-
3aHHBIX ¢ paszpabotkoit CAIIP «Typboarperar» [6, 7]. X0OTSs HEOOXOAMMOCTh BBITOJHCHUS
Takux paboOT HE BBI3BIBAET COMHEHUS, T.K. OHa OO0YyCJIOBIIEHA B MEPBYIO OYepeab HE TOIBKO
MOCTOSTHHBIM POCTOM KOHKYPEHIIMH U BCE BO3PACTAIOIIMMH TPEOOBAHUSIMH COKPAILICHHS CPO-
KOB MPOEKTUPOBAHUS U U3TOTOBIICHUS, HO U HEOOXOIUMOCTBIO COMPOBOKICHHS KaXKIOTO K-
3eMIUISIpA U3TOTOBJICHHOW TYpOMHBI B TEUYCHHE BCETO KU3HEHHOTO LIUKJIA.

Heab uccaenoBanus. K anciny BaxHEHIINX 3a/1a4, TPEOYIOMUX PEIICHUS TP CO3/1a-
HUU UHTETPUPOBAHHOM CTPYKTYpHO-TOmojorudeckor undopmanuonnoit mogenu (MCTUM)
ITY oceBoii TypOMHBI U UCIIOIB30BAHUM €€ KaK €IMHOTO I1a0J0HA MPU MOCTPOSHUU HUHPOP-
MAaIIMOHHOTO MPOCTPAHCTBA MPOEKTA, B IEPBYIO OYEPEb CIEAYET OTHECTH:

1. Pa3zpaboTky popmaTa MeTaJaHHbBIX, OMUCHIBAIOIIUX HHDOPMALIMOHHYIO0 Moaens [TY.

2. Pa3paboTKky WHBapUAaHTHBIX CPEJCTB CO3JAHUS M PEAAKTHPOBAHUS METATaHHBIX
uHpopmannoHHoi mozenu IT4.

3. Coznanue wHGOpMaIoHHOW Moaenu [TH B BUae €IMHOTO JUHAMHYECKOTO CTPYK-
TYpPHO-TOMIOJIOTHYECKOTO IabJI0HA ¢ KOHKPETHBIM HA0OpOM MeTaJaHHBIX.

4. Pa3pabotky cpenctB GopMUPOBAHUS U YIpaBiIeHUs MH()OPMALIMOHHBIM IPOCTPaH-
CTBOM TIPOEKTa Ha 0a3e METalaHHBIX €JUHOr0 JTUHAMUYECKOro madiioHa MHGOPMAIMOHHON
moaenu [TY.

5. Pa3pabotky u peanuzanuio MeToaa, o0ecrneynBaromero paboTy aaropuTMUYECKOM
YacTHU MYJIbTUIMCHHUIUIMHAPHBIX Mozenel pacyeta [TH HenmocpencTBEHHO ¢ JaHHBIMU U3 MPO-
eKTa C uepapxudeckoi (GopMoi UX MpeICTaBICHHS U BU3yaTH3aI[UH.

[Tpu »TOoM, paspaboTaHHBIE COOTBETCTBYIONIME WHBAPUAHTHBIE METO/bI U AJITOPUTMBI
JOJKHBI 00eCTIeuynBaTh HE TOJIBKO (hopMUpoBaHHEe MH(POPMAIIMOHHBIX MOJIENEH, HO U MPEeJIo-
CTaBJISITh BO3MOKHOCTh UX COBEPIICHCTBOBAHUSA C YYETOM MOSIBJICHHS HOBBIX MOJIEJIEH pac-
yeta [TY, HoBbIX TexHOnoruii CAIIP, u3MeHeHust TEXHOIOTUYECKUX BO3MOKHOCTEN MPOU3BO-
JUTENs, HOBOM MH(OpMaIUu 00 YCIOBHIX SKCIUTyaTalluy U T.JI.

OcHoBHasi 4YacTb. YuuTbIBas TOT (akT, 4YTO MeETaJaHHbIE O CTPYKTYPHO-
TOTIOJIOTHYECKHUX U PAa3HOTO pojia PYHKIIMOHATBHO-TIApaMETPUUECKUX CBS3SX MHPOPMAIUOH-
Hoit Mmozemu [TY xpausTcs B pessiiiuoHHON 0a3e MaHHBIX [6], a ee mpecTaBIeHne B PEIAKTO-
pe pECypcoB M IPOEKTAX PEAIM3YETCA B BUAE HEPAPXUUYECKUM OPraHU30BAHHBIX MHOMKECTB
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pa3IMyHOTO poja uHpOopMaIKK, ToTpedoBanach pa3paboTKa CreluaaIbHbIX MPaBmwI U Hopma-
Ta XpaHeHHUs Takoi mHpopmanuu. [ anropuTMU3alKM OTMEUEHHBIX MPABWII ObLIa 3aUM-
CTBOBaHA Uil MHOTOMECTHBIX TepMOB [8]. Takoii mprueM Mmo3BoJniI MpeacTaBuTh HHpOpMa-
1o 00 OIl, B TOM YHcCIie U 0 ero CTPYKTYPHO-TOIOJIOTHIECKON HepapXuu B BUJIE CTPOK, CO-
JIepKaIuX JIMHEHHbIE HAOOPHI HEOOXOAMMBIX KOHCTAHT, B TOM YUCJIC U YHUKAJIbHBIX UHICK-
COB, COOTBETCTBYIOIIMX MOJYMHEHHBIM 3aMHCSAM PEISLIMOHHON 0a3bl JIAHHBIX, YTO CYIIle-
CTBEHHBIM 00pa30oM YIpOCTUIIO XpaHeHHe HHpopmaluu u ee 00padboTky. B kauecTBe mpume-
pa, HIDKE TIPHUBE/ICHA YacTh CTPOKH, COJEpIKallas HEKOTOpbIe cBeleHust 0 3anucu «7ypouna
ocesas», KyJa BXOJAT U UHJIEKCHI TOJYMHEHHBIX €H, COTJIaCHO PUCYHKY 1, 3anuceii B B/I:

«1002;TurbineAxial_n;3,25;25+17;87;1111100000+Typbuna ocesas; Typbina
ocwvosa; Turbine Axial;+1050;1003;2842;2843;2844;2845;2985+848;849», 1)

rie

= «1002» - unnekc 3anucu B b]I, coorBeTcTBYromuMit nHbopMaruu o «7ypoure oce-
80UY.

= «1050;1003;2842;2843;2844;2845;2985» — unapekcel 3anuceir B BJ[, cooTBer-
CTBEHHO It «/[anHble no ocesoit mypouney;, «Cmynenvy; «Kpumepuu xaue-
cmeay; «OYHKUYUOHAbHbIE 02PAHUYeHURY; «Onmumusupyemole napamempaoly;,
«Pexncumnsvie napamempur»; «Tun KoHcmpyKkyuu.

= «848;849» — unnmekcel 3amucei, COOTBETCTBYIOIME MojeisaMm pacyera [TH — «1D
Ilpamoit pacuem ocesoit mypounvr» u «2D Ilpamoit pacuem ocesoit mypounl.
B cBs3u ¢ Tem, uro 3amucu ¢ wHAekcamu «848;849» oTHOCATCS K CTPYKType
«bubnuomexku modeneil pacuemay», OHU HE BU3YaIH3UPYIOTCA B CTPYKType
«O0veKmuvl RPOEKMUPOBAHUAY).

AHAJIOTUYHO, TIOJYMHEHHBIE Y376l HH()OPMAIINH, C IEPEYNCICHHBIME BBIIIE MHIEKCA-
MH, UMEIOT CBOK CTPYKTYPHO-TOIIOJIOTMUECKYI0 HEPApPXUI0 U CBOE COLECPKAHUE COOTBET-
cTByromux um 3anuceit B bJl. Kak BunHo u3 crpoku (1) mocienoBareabHOCTh BKIIOUEHUS B
CIHMCOK MHJIEKCOB MOJYMHEHHBIX Y3JI0B HE MMEET 3HAueHHsI, 4TO YNpolaeT 00paboTKy TOM
MH(pOpPMallUU U PaCUIMPSET BO3MOXKHOCTH MOJU(UKALIUK U COBEPIIEHCTBOBAHUS pa3padarshl-
BaeMoi nHpopmannonHoit mozaenu I[1Y oceBoit TypOunsl u aApyrux o0bexToB CAIIP «Typ6o-
arperar».

Jlnst pernennst 2-i 3agaun B CAIIP «Typboarperar» [6] ObuT pa3paboTaH crenuaib-
HBIl peakTop pecypcoB, (parMEeHT KOTOPOro IMOKa3aH Ha pucyHke 2. JIaHHBINA pemakTop
BKJIIOYAET B ce0sl:

® KOHCTPYKTOP CTPYKTYPHOH TONOJIOTMY MHPOPMALIMOHHBIX MOJIENEH;

® KOHCTPYKTOP CPEJCTB MHTETPALlMM C BHEIIHUMH UCTOYHUKAMH JaHHBIX;

® KOHCTPYKTOpP BHYTPEHHHMX (DYHKIIMOHAJIbHO-TIAPAMETPUUYECKUX CBSA3EH C MYNIbTH-
JUCHUIUTMHAPHBIMU conBepamu 1Y u npyrux o0beKkToB Typboarperara;

® KOHCTPYKTOp (hOpMHPOBaAHUS CIIPABOYHBIX U aTJIACHBIX JAHHBIX;

® KOHCTPYKTOp yNpaBieHHs MOJIHOMOYUSIMH IOJIb30BaTENEH, U JIp.

CriennanbHO CO3/1aHHBIE METOJIBI U AJITOPUTMBI, HCIOIb3YIOIINECS B peJaKkTope pe-
CYpCOB, TO3BOJISIIOT (pOpMUPOBATH UHPOPMALMOHHYI0O Moaenb ITH, ocymecTBiasaTs Mmoaudu-
KallUI0 €€ CTPYKTYPHOW TOIOJIOTHH, BBINOJHATh PpazIWYHble HACTPOWKH, YCTaHABIUBATh
(byHKIMOHATBHO-TIApAMETPUUYECKHE CBSI3U CO CIPAaBOUYHUKAMH UM aTjacaMu U Jpyrue omnepa-
IIMU TI0 COBEPIIEHCTBOBaHMIO MH(pOpMAMOHHON Mojenu. [IpumeuaTenbHO, 4TO BCe OTMeE-
YeHHBIE ONepali COBEPILICHHO He TpeOyroT m3MeHeHus kona Toi yactu 10, xoTopas uc-

IHmeepoeaHi mexHonoail ma eHepaodbepexxeHHs1 1’2010 79



CUCTEMM YIPABJIIHHSI TA OGPOBKN IHOOPMALIT

NoJIb3yeT HH(OPMAIMOHHYI0 Mozenb [T, kak 11a0iioH ¢ MeTalaHHBIMK TIPU pa3BEePTHIBAHUU
IPOEKTa B ONIEPATUBHON MaMAITH KOMIBIOTEpPA.

JIro6oe n3mMeHeHne NHPOPMALIMOHHON MOJIECITH, BBIITOJHEHHOE Yepe3 PeIaKkTop pecyp-
COB, aBTOMAaTHYECKH BKIIIOUAETCS, KaK B paHee co3aaHHble nMpoekThl [IY oceBbIX TypOHH, Tak
¥ BO BHOBb CO3J/IaBacMblI€.

Ha pucynke 2 mpuBeneH (parMeHT pegakTopa pecypcoB B pexuMe paboThl KOH-
CTPYKTOpPAa BHYTPeHHHX (YHKUHOHAJIbHO-MAPAMETPUYECKHX CBSI3eil C MYJIbTHIUCIH-
IUIMHAPHBIMU COJIBEpaMH 00BEKTOB TypOoarperara.

Kak BUIHO W3 pUCYHKa YCTaHOBIJICHHE (YHKIIMOHAIbHO-TIAPAMETPHUYECKUX CBs3EH
MEXIy napameTpamu uHpopmarmonHoi Mojenu [TY 1 cOOTBETCTBYIOLIMMHE ITapaMeTpaMu U3
MacCHBOB JaHHBIX MOJICJICH pacyera sBISETCS JOCTATOYHO MPOCTOH orepanueil — HeoOXoIu-
MO TIOCTaBUTh OTMETKY B okoike CheckBoX, cBs3aHHOMY ¢ TpeOyeMbIM JIEMEHTOM MacCUBa
1 uHpopMmarysi 00 OTMEUECHHOH CBSI3M OyJeT 3aHeceHa B CTPOKY JaHHBIX BEIOPAHHOTO Mapa-
MmeTpa. [lannas undopmanus Oyner WCrmonb3oBaHa Ipu GOPMUPOBAHUN HHPOPMAIIIOHHOTO
NPOCTPAHCTBA MPOCKTAa U HACTPOWKH aJPEecOB MapaMETPOB, PACYCTHBIX MOJEICH ¢ mapameT-
pamu uHpopmarmonnoit moaenu OIT B mpoekre. Ctpoka u3 3anucu B Bl pecypcos, coaep-
xarasi ”HGOpMAaIUIo O CBSI3H, IOKA3aHHOW Ha PUCYHKE 2, TIPUBEICHA HIDKE.

«2501;it_in;7;25;;1050+2;0;0000000000+n011asn sumanvnus na éxooe 6 yu-
JUHOP, NOBHA eHMANbNIA HA 8X00i 00 Yyuninopy;total enthalpy at
inlet;+532;12;7;1;1;1;566;1+ 2)
1050;2717;2841,2845;783;791;3320~1902;2196+~0/2486/848~1/2559/2556+»,

rie

= «2501» — unpexc 3anucu B bJl, cooTBeTCTBYIOMUN UHPOPMAILIUN O «HOTHOU IH-
manvnuu Ha 6xX00€ 8 YUIUHOP ).

= «0/2486/848» — (parMeHT 3amucu, MOKA3bIBAOIIMIA, YTO B 3alUCH C MHICKCOM
«848» monenu «ID Ilpamoint pacuem oceeoii mypouHbsl» UMEETCS TOTYMHECHHAS
3aIHCh C HHACKCOM «2486» — «Maccue pexcumnuvix napamempos», 0-ii S1eMeHT
KOTOPOTO COOTBETCTBYET MapaMeTPy «HOMHAA IHMATbRUA HA 6X00€ 8 YUIUHOP»
nHpopmanronHon monenu I14.

Hepapxuueckas tonoioruss UCTHUM ITH noctpoena TakuM o0pa3om, YTO «BCS» MH-
dopmanus o ITH cTpykTypupoBaHa B COOTBETCTBHUHM HCIHOJIb3YEMBIMU KJIACCaMH 3JIEMEHTOB
nH(popMalnOHHON MoJienu. K 4icily OCHOBHBIX KJIaCCOB OTHOCSTCS:

*  OOBEKT NPOEKTUPOBAHUS.

= Tabnuua.

= Bexkrop.

= Jlapamerp.

OnemeHThl kinacca «OOBEKT MPOSKTUPOBAHUSA» HCHONB3YIOTCS Uil (OPMHUPOBAHUS
ckenera ctpyktypHoit Tonosiorur MICTUM ITH. OxHo 13 OCHOBHBIX Ka4eCTB JIEMEHTOB JaH-
HOT'O KJIacca 3aKJII04aeTCs B HAaJIW4YMHU Y HUX CBOMCTBA MYJIBTUIUIMKATUBHOCTU. MMmeercs B
BHJy, YTO 3JIEMEHTHI 3TOr0 KJacca B MPOEKTE MOT'YT Pa3MHOXKATbCS BMECTE CO BCEW MOIUU-
HeHHOH uM uHdopmarmeir. B UICTUM IIY k uncny Takux 31eMeHToB oTHOCATCS «TypOuna
oceBast», «Ctynenb» u «Ceduenue». Takum 06pazoM, MOJPa3yMeBAETCs, UTO B IPOEKTE MOMKET
OBITh HECKOJIBKO TYpOMH, KaKJas U3 KOTOPBIX MOXET COCTOSITh U3 HECKOJBKUX CTYIEHEH,
KOTOpBIE, B CBOIO O4€PE/Ib, MOTYT UMETH 110 HECKOJIBKY CEYEHHUH BJIOJIb panyca.
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OnemenTsl Kinacca «TaOmumay»

M TurboOptProject NpeAHa3HaYeHbl JUIsl TeMaTuye-
proiTOPmsa || || 7 Pepartop pecypcos i Peaakt  CKOM TpYNIMPOBKH MapameTpos,
onuceBaromux IIY ocesoit Typ-

B pecypooe  BJ npoekToE  [MoMOWE
ounsl. Kimacc «Bekrop» mpenna-

% -}% U SHA4YCH I CO3AaHUsA PA3JIMIHOIO
| [ fbekTEl NPOEKTHPOEAHIA HAa3HAYCHUS JUHAMHUIYCCKUX
CTPUETUPHI cruckoB  mapaMerpoB.  Kiace
0 «HapaMeTp» HCIIOJIB3YETCS HEIIO-

CPEICTBEHHO  JJIs  ONUCAHUS
CBOWCTB IapaMeTPOB, XapaKTepHu-
sytoumx ITY. AnropurMmbsl KOH-

=88y OB beKTb! IPOEKTHPOBAHHS
+ -{@)ConnoBoe peryauposaHue
= & TypGuna ocesan

RN s ———— CTPYKTOpa CTPYKTYpHOMH TOIOI0-
5 @ Crynens rui MHOOPMALMOHHBIX MOjemei
- KpMTEnMd KavecTEa MOCTPOCHBI TaKUM 00pa3oM, UTO
+| P YHKLMOHENEHBIE OFPAHM4EHIA MO3BOJISIIOT HEPaApXHUYCCKH IOM-
+1: DTN HSMPYENEIE NEPAMETPE! YUHATH 3JeMeHTaM kiacca «O0b-
+l: PestibitHe(e Naparerpel €KT MPOEKTHPOBAHUS» DJIEMEHTHI
+ T KOHCTRYKUAM kinaccoB «OOBEKT MPOEKTUPOBA-

+-{ ¥ TyptiuHa ManbHasA
O = e Hus», «Tabmuma» u  «Bektop».

OneMeHTH! KiaccoB «Tabmuma» u
«Bektop» Moryt uMeTh y cels B
IIOJIYMHEHUHU TOJBKO 3JIEMEHTHI
knacca «llapamerp». OnemeHTbI
kiacca «[lapamerp», Takxke Mo-
I'yT UMETh y ce0sl B MOJAYMHEHUU
ﬁﬁ@ anemeHTsl knacca «Ilapamerpy.
Takoil mpueM HCIOJB3YEeTCsS IS
UACHTU(PUKAIIMM  MapaMeTpOB-
KJIOHOB, T.€. IIapaMeTpPOB, HAXO-
Jammxcs (U3MYEecKd Ha PasHbIX
YPOBHSIX  HMepapXxuM  I1abJioHa
NCTHUM, HO 1O cBOEU TpeaMeT-
HOM CYTH, OTPaXXaIOIIUX OJHO H
TO XK€ CBOMCTBO 0OBbekTa. Hampumep, mapameTp, COOTBETCTBYIOIINN JaBICHUIO paboOvero Te-
Ja Ha BXOJIe B LWJIMHJP, UIMEET MapaMeTp-KJIOH — JaBJieHHe padoyero Tena nepes nepBoi
CTYNEHBIO IWJINHIpPA U T.II.

Kpome Toro, B onucanuu 31eMeHTOB Kiacca «OOBEKT MPOEKTUPOBAHUS» MPETYCMOT-
PEHBl MHOTOMECTHBIE TEPMBI, XpaHsAIINe HH(OOPMALIMIO O CBA3AX C MOJAEISMHU pacyera, ¢ aT-
JacaMu KOHCTPYKIMH 1 06pazoB 3tux OIl B cxemax u T.1.

Taxum 00pazom, IpUMEHEHUE PENAKTOPa PECYPCOB, C MEPEUUCIEHHBIM HAOOPOM KOH-
CTPYKTOPOB MO3BOJIET HE ToIbKO (hopmupoBar UCTUM ITY, HO 1 B ciaydyae HEOOXOIUMO-
CTH €€ PeaKTUpOBaTh U coBepuieHcTBoBaTh. Hampumep, B ctpykrypy MCTHUM IIY oceBoit
TypOuHBI (pUCYHOK 1) cnenuanbHO ObUIM BBeleHBbI MH(OpMaIMoHHbIe Ipymmbl: «Kputepuu
KauecTBay, «PyHKIMOHAIBHBIE OIpaHUYEHUsD», «ONTUMHU3UpYEMbIE apaMeTpbi» U «Pexnm-
HbIE TTapamMeTpbl». JlaHHbIe TPYIIIBI IPEACTABIAIOT cO00i TMHAMUYECKHe BEKTOPHI CCHUIOK Ha
cooTBeTcTBYMomUe napamerpsl 14 u npegHazHadeHbl A1 NpeAcTaBlIeHUs] HEOOX0IMMOM UH-
dopmanuu B peJakTope MOCTAaHOBOK 3aJlad ONTHUMajibHOro npoektupoBanus I1Y4. EcrecTBen-

J}-{:}Knmnpeccnp oCeBo
;-{:}Kumnpeccup paaHanbHbIA
+ - &3 CTyneHo

+ -OEI KOHOMaR3Eep

+ -OchapuTe.nb

+ -Oﬂapuneperpenmenb rasoEui

1002; TurbineAxial_n;3;25;;25+17;87;1111100000+ TwpbrHa ocegan;

Pucynok 1 — CTpykTypHO-TONONIOTHYECKHE HH(POPMAIIU-
OHHBIE CBSI3H IIEPBOTO YPOBHS HEpapXun
st OIT «TypOuna oceBas»
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HO, C ITOMOIIBIO PEJAKTOpA PECYPCOB (PUCYHOK 2) HAOOp KOMIIOHEHT 3THX BEKTOPOB MOYKHO
JIETKO U3MEHHTD, YTO CYIIECTBEHHBIM 00pa30M PACHIMPSET BO3MOKHOCTH MPOESKTUPOBIIMKOB
M KJIACCHI PEIIaeMbIX ONTHMHU3AIIMOHHBIX 3a/1a4.

BesycnoBHoO, Kk uncity Hanbosee BaXHBIX CPEACTB (POPMUPOBAHUS U YIPABICHHS WH-
(opMaIMOHHBIM MTPOCTPaHCTBOM TpoekTa 1Y cremyer oTHECTH MeXaHW3MbI HABUTAIMU 110
UH(POPMALIMOHHOMY TMPOCTPAHCTBY NMPOEKTA M BBINOJHEHHE PA3UYHOTO POJa T'PYIIOBBIX
oleparnuii, Kak ¢ 0ObEKTaMHU MPOEKTa, TaK U C IapaMeTPaMy UX ONMCHIBAIOIINMHU. Y UUTHIBAS,
yro MICTUM I1Y npencrasiusier co0oii nepapXu4ecKu OpraHu30BaHHbIe OJIOKU MH(OpMAIHH,
OTMEUCHHBIC BBIIIEC J[BE 337a4M, MPEACTABIAIOT B HEKOTOPOM CMBICIE M CaMOCTOSTEIBHBIN
UHTEpEC.

B TurboOptProject
projfTOPmza -

:‘ﬁ' PeparTop pecypcos g FegakTop npoekToe E_ﬁ Fepaktop crem M FegakTop rpapukoe :Zs FegakTop ce

B4 pecypcoe B4 npoekToE  MoMOWE
B 3 [0

| ffeekTEl NPOEKTHPOEAHA

CTPYETYPRI
0 O

ﬂ ﬂ ﬂ@ |£‘-.T|:|uﬁgﬂ:.| NEPSMETPHYECK MY CEAZEN C CONBEPatdl
Y

588 06T exTr IPOeKTHPOBAHHA
+ : @Eunnusue PETMYAMPOBAHUHE
S O TypbuHa ocesan

2| [ farrmie mo ocesod Typbune
i Tian w1 paskoMnpeccopa

10 B Mossrop

+0 @ Pecypc

+0 JPATIace

w0 @ Crnpasoymsics
-0 gli brrerroresss:

} TOSHIT IHT-ARLITHE H3 BXORE B LA D
- OAHOE RABFEHHE HA BXORE B {HAHRED

- CYATHYECKOE RABAEHHE HA BHXORE HI i)
- PACKOR H3 BXORE B LHAHRAD

i 4ACTOTA BPANEHHT POTOPI

Pacnonaraeraei Tennonepenag,

OTHOLWEHHE CEOPOCTER LHAMHLPA

i CTEMEHE NOHH#EHHA 03ENEHKA

= 0 FgNpoekThee npouenyps u Moges
- U 5 Hexormvie saremaruveckie
— | i 1D flpmmolf pacyer ocesoi
@O Maccwes ofiwws aaHHs: no TEKY
- MaccHe peskkHEr napateTpot
[ 0-> [i0] IuTansnua
- O 1 - [p0] Jasneque Topmowme

O 2 -» [p2] Daenerue sa oroex
L - P |.w..~|H ———

SN N OV

=l

2001;it_in; 7;25;; 1050+4+2;0;00000000004+000HaA 3HTaNENKA HA EX0A8 B WMNMHAD; NOEHa EHTANENIA Ha Ex04) 40 LHMAiH4DY

Pucynok 2 — @parmMeHT penakropa pecypcoB B pexxuMe paboThl KOHCTPYKTOPa
BHYTPEHHHUX (YHKIHMOHAIBHO-TIAPAMETPUIECKUX CBSI3ei

Co3ByuHas mpoOriema, 3aKIIYalomascs B MOCTPOCHUH MEXaHW3Ma OJHO3HAYHOTO
CBSI3BIBAHUS UEPAPXUUECKOTO MPEACTaBICHUS HHPOPMAIINH C €€ PETSIIUOHHBIM MpEeACTaBIIe-
nueMm B CYBJI, B HacTosmiee BpeMs, MOMUMO peKOMeHAAIui [9], uMeeT J0CTaTOYHO MHOTO
pemenuit, Hanpumep [10, 11]. K coxanenuto, unen, peann3oBaHHbIE B OTMEUEHHBIX paboTax,
HE MPUTOIHBI JIJIS IPSMOTO MCTIOJIb30BaHUS C 1EIbI0 OpraHu3anuu 3G(GHEeKTUBHON HaBUTAIUN
M0 TIPOEKTY, a TAKXKE BHITIOIHEHUSI HEOOXOIMMBIX TPYITOBBIX omepaiuii. B To ke BpeMs uc-
MOJIb30BaHNEe BO3MOXKHOCTEN pensiinoHHbIX CYBJ] ns permeHus: oTMEYEHHBIX BBIIIE 3a7a9
MPEACTABIISIETCS] BEChbMa MEPCIEKTUBHBIM. C TOYKM 3pEHHUS CKOPOCTHU BBINIOJHEHUS pa3iuy-
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HBIX OIEpaluii HaBUTALMK ¥ BHIOOPOK HamboJjee MpeIouYTUTENbHBIM SBIISETCS HCIOIb30Ba-
Hue cepepa SQLite. OcoOeHHOCTh 3TOTO cepBepa 3aKIHYacTCs B TOM, YTO OH CIIOCOOCH
NoJJepKUBaTh ornepauuu co3ganus SQL Tabnuil B onepaTUBHONM MaMsATH KOMIIbIOTEpa, a HE
TOJIbKO Ha JKECTKOM JHCKe, KaK 3TO MPEAYCMOTPEHO B OONBIIMHCTBE OOIIEU3BECTHBIX U J10-
CTymHBIX cepBepoB. Pabora ¢ SQL TtabGmuiamu, pa3MenieHHBIMH B OINEPATUBHOM IMaMSITH
KOMITbIOTEpa, TpeOyeT CYIIECTBEHHO MEHbBIIE BPEMEHHBIX PECYpPCOB IPHU BBIMOJIHEHUH Pa3-
JMYHOTO poja Oomneparuil.

[Tpu pazpaboTtke mexannsma Hauranuu no UCTUM ITY npoekra ObUT UCTIOIB30BaH
pUeM HHJAEKCALUU €ro MHPOPMAIMOHHOTO MpocTpaHcTBa. Jjig 3TUX 1enel Bce MpoCTpaH-
CTBO OBLIO Pa3/eIeHO HA J]BA MHOXKECTBA B COOTBETCTBUU C KJIacCaMH 3JeMEHTOB: «OOBEKTHI
npoektupoBanus» U «llapamerpsr». s kKaxI0ro MHOKECTBA B ONEPATHUBHON MaMATH KOM-
nproTepa co3aansl ¢ momornbio CYBJl SQLite coorBercTByromue nuaekcHbie SQL Ta0uiib.
Crtpykrypa 3THX Tabnuil copMUpoBaHa TaKUM OOPa3oM, UYTO MO3BOJIAET C MOMOILBIO MPO-
CTBIX W JakOoHMYHBIX SQL 3ampocoB mepeMematbess MO0 MHGOPMAITMOHHOMY MPOCTPAHCTBY
MPOEKTa, a TAKXKE OCYIIECTBISTh PAa3IMUHBIE TPYHIOBbIE BHIOOPKHU, KaK OOBEKTOB MPOECKTHU-
poBaHus, Tak U napameTrpoB. OCHOBHBIC IMOJIS STHX TAOJHIl MPETYCMOTPEHBI I XPaHEHHS
crnenyroei naHGopMaluu:

* TEKYIIEro YHHKaJIbHOTO MHJEKCa 3alucH B Tabmiuie o0 3ieMeHTe WHPOpManoH-

HOTO MPOCTPAHCTBA MPOEKTA;

*  YHUKQJIBHOI'O MHJIEKCa 3jeMeHTa B b/l pecypcos;

= HOMepa dJIEMEHTAa B MPOEKTe (U1 00bEKTa MPOESKTUPOBAHHS).

Kpome Toro, B Tabmumax mpearycMOTPEeHbI OIS 0] aHAJIOTHYHYIO HH(POPMALIUIO JUTS
37eMeHTa MHGOPMAIMOHHOTO MPOCTPAHCTBA, PACHOJOKEHHOTO HAa OJWH HEepapXUUYECKUI
YPOBEHB BBIIIE («OTIa») MHACKCUPYEMOT'0 TEKYIIEro SJIEMEHTA.

3anonHeHne 3TUX TaONUI[ OCYIIECTBISETCS NapajulebHO C 3arpy3Koil MpoekTa.
HauboJiee Ba:kHOH 0CO0EHHOCTHIO WHAEKCHPOBAHMA HH(POPMAIIMOHHOTO IMPOCTPAHCTBA
IPOEKTa IMOCPEACTBOM 3aHECEHHsI HHPOpPMAIUK 00 3JIEMEHTaxX ATOTO MPOCTPAHCTBA B OTME-
yenHble SQL Tabnuupl sBnsercs TOT (akT, 4TO B KadyecTBe TeKYIero YHUKAJIbLHOI0 HH-
JIeKca JIeMeHTa U €ro «OTI[a» BBICTYNAIOT Mpeodpa3oBaHHbIE K THIY «UNSigned» 3Hauve-
HUA (U3MYECKUX aPecoB COOTBETCTBYIOLIUX 3JIEMEHTOB B ONEPATHBHON NMaMATH KOM-
nbloTepa. Takoil mpueM Mo3BOIISIET TMOCIE BHIMOMHEHH HeoOxoaumoro SQL 3ampoca, mpo-
CTBIM MpeoOpa3oBaHWEM 3HAUCHHs YHUKAJIbHOTO HMHJEKCA 3JEMEHTa M3 ThMa «unsigned» B
¢opmaT Qu3NUYECKHX A/[PECOB ONMEPATHBHOI MaAMATH KOMIBIOTEPA MOJIYYHTH HETOCPE-
CTBEHHO IPSIMOIl JOCTYH K TpeOyeMoMy 3JI€EMEHTY MH(POPMALMOHHOTO MPOCTPAHCTBA MTPOEK-
ta. Mcrons3oBanne CYBJI SQLite, a Takke OMMCAaHHOTO BBHIIIE CIIOCO0a MHAEKCAIMHA B KOM-
TIeKCe, MPEACTABISAIOT CO00W YHUBEPCATbHBIM BBICOKOI((EKTUBHBIN MEXaHW3M HaBUTALUU
110 UePAPXUYECKH OPTaHN30BaHHOMY HH()OPMAIITHOHHOMY IIPOCTPAHCTBY MPOECKTA.

Jlna obecrieueHus: pabOTHl aNTOPUTMUYECKON YACTH MYIbTHAMCHUIIIMHAPHBIX MOJIe-
neit pacuera [TY HenocpeACTBEHHO C JaHHBIMH M3 HHPOPMAIIMOHHOTO POCTPAHCTBA MTPOEKTA
C uepapxuueckoi (HopMoil WX MpeCTaBICHUS U BU3yalu3aluu ObLT pa3paboTaH crenHralb-
HbI MHBAPUAHTHBIA METO/. JJaHHBIN METOJ OCHOBBIBAETCS HA 3aMEHE B MoJiesix pacuera [TH
MacCHBOB JJaHHBIX Ha COOTBETCTBYIOIIME UM MacCUBBI yKa3zarenen (amgpecos). Takoil moaxon
MIO3BOJISIET BMECTO 3aIlOJIHEHHSI MACCHBOB KOHKPETHBIMH BEJIMYHMHAMH, IPUCBOUTH DJIEMEH-
TaM MAacCHBOB 3HAUEHUS aJPEeCOB COOTBETCTBYIOIMX MapaMETPOB U3 HEPaAPXHUECKON CTPYK-
TYpHI JAHHBIX HH()OPMAIMOHHOTO IPOCTPAHCTBA KAXKIOTO KOHKPETHOTO IIPOEKTA, CBSI3aB, TEM
CaMbIM, aJTOPUTMUYECKYIO YacTh MOJIENM pacuera ¢ JaHHBIMU MPOEKTa. YKa3zaHHas orepa-
IIUSI OCYIICCTBIISIETCS] OIMH Pa3 MPH WHHUIHAIA3AIUA MOJenu. I 3TO 1eNn MCIoNIb3yeTcs
UH(pOpMalKs U3 COOTBETCTBYIOIIETO TepMa KaXJI0T0 KOHKPETHOTO MapaMeTpa aHaJIOTUYHO
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(2). Takum oOpazoM, 00paboTaB MH(POPMALIUIO U3 TEPMOB, OTBEUAIOIIHUX 34 CBS3U MEKIY
JAHHBIMHU TIPOEKTAa U MOJIENIbIO pacyeTa, 3al0JHAI0TCI BCE MAaCCUBBI MOJIEIIM pacueTa aapeca-
MU KOHKPETHBIX IapaMeTpoB M3 uepapxuueckoil ¢opMmbl npenctaBieHus naHHbeix mo OIl,
IPEJOCTABIISAS TEM CaMBIM JIOCTYIT QITOPUTMUYECKON YacTH MOJEIH K HEOOXOIUMBIM IS €€
paboThl JaHHBIM.

Craemyer OTMETUTbH, UTO JUISl XpaHEeHUs nHpopManuu mo Kaxaomy napamerpy 114 c
YU4ETOM HX BBICOKOM BApUAHTHOCTH («KaK 3ayMaHO», «KaK CIPOEKTUPOBAHO», «KAaK H3rO-
TOBJICHO», «KaK CYLIECTBYET P KCIUTyaTalluu» U T.I1.), B OOBEKT KJacca, OTBEYAIOIIETO 3a
UX BU3yallM3aluio, Oblla BBelleHa CIEIMallbHAs CTpOYHas nepeMeHHas. B ykasaHHol mepe-
MEHHOH MOJKET pacrojiaraThCsi MPaKTUYECKH JII000€ 0 pa3Mepy MHOXKECTBO 3HAYCHHUN KaX-
JIOTO TapaMeTpa, TeM caMbIM, oOecrevyrBasi B MOJIHOM Mepe BO3MOKHOCTh XpaHeHUs UHPOP-
marmu o ITH oceBoli TypOMHBI Ha MPOTSHKEHUN BCETO €€ KU3HEHHOTO IUKIA. Y CTaHABIUBAs
yKazareiab Ha TOT WIM MHOW AJIEMEHT U3 MHOKECTBA 3HAYEHUH ISl KaKJI0TO U3 MapaMeTpoB
WNCTUM 114, mbI noiy4aeM HHTEpeCyoLii Hac BapuanT undopmarmu o [T4 moboro srama
YKU3HEHHOTO IUKJIA.
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IMPOTOYHA YACTHHA OCHOBOI TYPBIHA
SAAK OB’€EKT IHTETPOBAHOI'O IHOOPMAIIMHOI'O TPOCTOPY
CAIIP «TYPBOATI'PEI'AT»

B craTTi onmucaHo KOMILJIEKC METOJIB 1 arOPUTMIB, MOB'SI3aHUX 3 PO3POOKOIO M MO-
nudikaiiero iHpopMaliifHoi MoJen MTPOTOYHOI YaCTUHU OCbOBOI TypOiHH. 3amnporoHOBAaHO
BHCOKOC(DEKTHBHHMI MEXaHi3M HaBiraiii 1o iepapxivHoMmy iHpopMaIiitHoMy IpoCTOpy Mpoe-
KTy IMPOTOYHOI YaCTUHH. PO3rIIsHyTO MEeTOAM i anroputMmu, 1mo 3abe3nedyroTh podooTy airo-
PUTMIYHOI YaCTHHH MYJIbTHIUCIHUIUTMHAPHBIX MOJENEeH pO3paxyHKYy MPOTOYHOI YaCTHHHU
0CbOBOI TypOiHM O€31mocepeIHbOo 3 JaHUMH 13 1€PApXIYHO CTPYKTYPOBAHOIO 1H(opMaIiitHoro
IIPOCTOPY MPOEKTY.

Usatyi A.P.

FLOW PATH OF THE AXIAL TURBINE AS OBJECT OF THE INTEGRATED
INFORMATION SPACE CAD "TURBOAGGREGAT"

In article the complex of methods and algorithms connected with development and
improvement of information model of the axial turbine flow path is described. The high-
performance mechanism of navigation on a hierarchical information space of the flow path
project is proposed. Methods and algorithms ensuring operation of an algorithmic part of mul-
tidisciplinary calculation models of axial turbine flow path directly with data from the project
hierarchically structured information space are considered.
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