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NMPUMEHEHUE METOJA IIIATOBOI'O HEMPOITPOI'HO3UPOBAHUSA B XO/IE
YUCJEHHBIX HCCJEIOBAHUM MMOBEJEHUSA BO BPEMEHUA
HMUJIAHIPUYECKON OBOJIOYKHN C KAPKACOM W3 KJIEEHOU JIPEBECHUHBI
U HACTHJIOM U3 JOCOK IPU MOCTOSSHHOM HATPY3KE

MaxkcumoBa O.M., K.T.H., JOIIEHT
Cubupckuit ¢hedepanvuulit ynueepcumem

CrpoutenbHble KOHCTPYKLIIMM MOXHO OTHECTM K TaK Ha3bIBAEMBIM CIIOXHBIM
cucteMaM. B TOHSTHE CIOXXKHOCTH BKJIIOYAIOTCS CTPYKTYpHasl CIIOXKHOCTb, CJIOKHOCTh
GYHKIIMOHUPOBAHMS, pa3BUTHS W T.O. JIsg NpOANEHHWST  CPOKOB WX OKCIUTyaTaI[uu
HEOOXOIUMO OIIEHMBATh W TMPOTHO3UPOBATh HX (DAKTHUECKOE TEXHHUYECKOE COCTOSIHHE.
Co3nanue u paspabotka Haubonee 3(PPEKTHBHBIX, JOCTATOYHO IMPOCTHIX U JOCTYITHBIX
METOJIOB TMPOTHO3a pPabOThl KOHCTPYKUUN NPEACTABISECT MPAKTUUYECKUII HHTEpec s
WH)XECHEPOB-TIPOCKTUPOBIIMKOB, B  KAuyeCTBE  BCIIOMOTraTEeNbHOM  MpoLenypbl  INpu
MPOCKTUPOBAHUU W HCCIAEAOBAaHUHU, TPEOYIOMUX OONBIIOr0 O00beMa BBIYUCICHHH U
JIOPOrOCTOSAIINX HATYPHBIX UCTBITAHUM U SKCIIEPUMEHTOB.

B kauectBe omHOro u3 mpuMepoB 3(PPEKTUBHOCTH NPUMEHEHUS MPEIIOKEHHOTO
METO/Ia HEHPOIIPOTHO3UPOBAHUS HCIOIb3YEM JAHHBIE YNCIEHHBIX MCCIEA0BAHUN TIOBEIECHUS
BO BPEMEHH NMPU MOCTOSHHOW HArpy3Ke MUIUHIPHIECKON 000J0UKH ¢ KapKacoM U3 KIICCHOH
JPEBECUHBI M HACTHJIOM M3 J0COK. KOHCTpyKUusl mpeacTaBisieT co0oil cOOpHYIO MOJIOTYIO
MTHHAPHYECKYIO 000JI0UKY TOKPBITHS pasMepaMu B tiane 12x18wm (puc.l), crpena mogbema
2,25, COCTONT M3 KapKaca B BUJC KJIECHBIX JIEPEBSIHHBIX 3JIEMEHTOB M JIOLIATOTO HACTHUIIA,
3aKpEIJICHHOI0 K KapKacy rBO3/ISIMHU.

bbu BeImoNHEH HenuHeiHbIH pacuer Ha DBM omnmcanHOl 00OJOYKM M HACcTWJIA U3
nocok. MccrnenoBanoch M3MeHEHUE HaNps>KEHHO-AEPOPMUPOBAHHOTO COCTOSIHUSI 00O0JO0UYKU
IO/l TOCTOSIHHOW HAarpy3KOoi B 3aBUCUMOCTH OT JUIUTEIIBHOCTH €€ AEHCTBUS.

Pacuerst Ha DBM BBINOJHEHBI METOJIOM KOHEYHBIX AJIEMEHTOB C HCIIOJIb30BAHUEM
nporpaMmHOro komriuiekca MicroFe. PacuetHas mopenb coiepxut obonodeuynbie KO,
MoJIeIMpYyIoIKe mnoyie 00004KH, U crepkHeBble KO, Monenupyromue 60pToBbIE 3JIEMEHTHI,
nuadparMel, POJONIbHBIE (PACIIOPKH) U MONEPEYHbIe (apouHbIe) pedpa )KEeCTKOCTH, 3aTSKKH
U METAJUIMYECKHE II0JIOCHl. YUTEHbl SKCIEHTPUCHUTETHI MPOAOJIBbHBIX OCel OaloyHbIX
3JIEMEHTOB KOHCTPYKIIMM OTHOCHUTEIBHO CPEIMHHON MOBEPXHOCTH 00010YKH. ['paHuyHbIC
YCIIOBUS MOJIENH — [IAPHUPHOE ONIMPAHUE IO yIilaM.
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Puc. 1.Cxema uccneayemMoi HUIMHIPUYECKONH 000T0UKH.

VY CoBHBIN CPOK CITy)ObI KOHCTPYKIUH ObUT IpUHAT paBHBIM S0romam. OH pa3OuT Ha
7 mnpomexyTkoB BpemeHH 1o 2607 cyrok. B KoHIlE KaXXI0ro HWHTEpBaJia BPEMEHH
onpexaensnocs HJIC, mo Tteopun B.M. BoHmapeHKO yTOYHsUICS HMHTETPAIbHBIM MOIYJb
nedopMauu B OCHOBHBIX 3JIeMeHTax. Pe3ynbraThl pacueToB NpuBECHBI B TAOIUIIE.

Kak mnokazano wucmnonp3oBaHve B JaHHOM 3ajaye HEHUPOCETEBOM TEXHOJIOTHMH
MPOTHO3UPOBAHUS MPU MPOBEICHUM CIIOKHBIX HEIMHEMHBIX PacueToB JaHHON OOOJIOUYKH,
MOXHO OBUIO OTpaHMYUTHCS 3-MsI KOPPEKTUpOBKaMHU Moxayned aedopmanuii. OcraibHble
YeTblpe KOPPEKTHPOBKH — OCYIIECTBUTH C IOMOIIbIO HeipomporHosa. s BBINOJIHEHUS
HEHPOCETEBOro MPOrHO3a UCIOIB30BAJICS HelipoumuTarop Statistica.

bbuto  ocymecTBieHO JABa  BUAA HEHPONPOTHO3MPOBAHUS —  TPAJUIMOHHAS
HEUPOAKCTPANOJISIIIUMA M IIArOBBI HEUPOMPOTHO3 € JOYYMBAHUEM M COBEPIICHCTBOBAHHEM
(koppekuueii) HeipoMoaenH Ha KaXJOM 3Tare nporHosa. Helipoumuraropy Iuis 00ydeHHs
CeTH OBLIM MPEeabsABIEHBI YEThIpE TPYIIbI MPUMEPOB. HAaYAJIbHBIN 3Tall U TPU MOCIEIYIOIINX
3Tana KOPPeKTUPOBKU Moyiel nedopmarun. B kauecTBe BXOIHBIX JaHHBIX OBLIM BHIOPaHBI
ST, SIBISIOINUECS HanOosiee mokazaTeabHbIMU (Moayiu E 7Sl pasHBIX 4YacTeil CHCTEMBI).
Beixonnbie mapameTpbl (Bcero 16) — manHble HenmuHeiiHoro pacueta (HJC) mis Beex
obracTelt uccienyeMoil KOHCTPYKITUH.

Jlnst mporuo3a ObIT OCYIIECTBJIEH BBIOOP HaunOosee 3PGEKTUBHON HEHPOHHOH CETH.
Ero crama cetp RBF (C pagmansHo-0asucHoO# ¢yHkuueii Heiipona) ¢ 6 HelipoHamu Ha
CKpBITOM ciioe. JloydrBaHue CeTH Ha KaXKJJOM Ilare MpoBOAMIOCH C TOMOLIbIO MeTo10B Back
Propagation, QuickPropagatio u Quasi-Newton TodHOCTh IIIarOBOTO HEWPOITPOrHO3a
CYIIECTBEHHO BHINIE, YeM TpaauluoHHoro. [laxxe Ha camom mno3aHeMm dtame (50 ner)
MOTPENTHOCTh IIaroBOTO MpOTHO3a He mnpesbimaer 3,8% B cpaBHennu ¢ 11,07%  npm
TPaIUIIHOHHOM.



