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METOJIOB MHTEIUICKTYaIbHOTO aHAIN3a JaHHbIX. J[1is vceneioBanust 0ObEKTOB TPAHCIIOPTHOW HHPPACTPYKTYPBI PACCMOTPEH
meton Fault Detection and Identification (FDI) u mokazaHsI crtocoObI €ro IPUMEHEHHST OTHOCHTEIBHO TIOCTABICHHOM 3a/1a4H.
TpousBesieH cpaBHUTEIBHBIN aHamu3 MeTona FDI ¢ MeTonoM HaMMEHBIMX KBaJpaToB. s peanu3aiiy alropuTMOB Jxa-
THOCTHKH COCTOSIHUSI TPAHCTIOPTHOM HH(PACTPYKTYPhI BRIOpaHa HEHPOHHAs caMOOpraHi3yrolasics ceth KoxoneHa. Jlokasana
3¢ (HEKTUBHOCTB HCTIONB30BaHks HEHPOHHOM ceTr KoXOHEeHa 1o CpaBHEHUIO ¢ METOZIOM HAMMEHBIIIHX KBAJPATOB 3a CUCT aBTO-
MAaTHYIECKOTrO Pa3OUeHNsI TMarHOCTUIECKOTO [IPOCTPAHCTBA TIPU3HAKOB COCTOSIHISI 00BEKTOB TPAHCIIOPTHON HH(DPACTPYKTYPBI
Ha ki1acc. Jloka3aHa BO3MOKHOCTb PEIICHHUS 31291 PA3IMIHBIMK apXUTCKTypaMH HEHPOHHBIX CETEH.
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Consider of neural networks for solving the tasks of monitoring, control and diagnostics of transport infrastructure.
The main problems of studying the state of transport infrastructure and the necessity of intellectualization of information
processing involving data mining techniques. To investigate the transport infrastructure presents a method of Fault
Detection and Identification (FDI), and shows how its application regarding the problem. A comparative analysis of FDI
method with the least squares method. For the implementation of algorithms for diagnosing the state of the transport
infrastructure of selected neural network Kohonen self-organizing . The efficacy of the use of Kohonen neural network
in comparison with the least squares method by automatically partitioning the diagnostic space features state of transport
infrastructure to the class. Proved the possibility of solving the problem of different architectures of neural networks.
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B crarbe uccnenoBaiy 3aKOHOMEPHOCTH (POPMHUPOBAHUS CTPYKTYPBI ¥ CBOHCTB KOHCTPYKIMOHHOW cramm 0912C
Ha pa3HBIX 3TaNax MEXaHO-TepMHUYecKoil 00padoTku. Ilepen xomoqHOl paananbHON KOBKOW TPYOHBIC 3arOTOBKHU U3 CTa-
mu 09I"2C noxBepranm npeaBapuTeIbHON 00paboTKe — TEPMHUYECKOMY YIydlIeHnIo. B paboTe ncrons3oBamm MeToms!
METaUIorpaIecKoro aHam3a, MPOCBEYNBAIOLIEH HMEKTPOHHOH MUKPOCKOMNH, TPOBOAMIIN UCHIBITAHUS HA OHOOCHOE
pactsixenue u ynapHyto BaskocTs KCU u KCT. Pesynbrarel ucciejoBaHuii okasauu, 4To IpU XOJIOAHON paguaibHON
KOBKE TPYOHBIX 3aTOTOBOK MPOHCXOUT AUCTIEPTUPOBAHNE FIEMEHTOB CTPYKTYPBI M CYyOCTPYKTYPBI HCCIIEIyeMOil cTamm
B pe3yibTare MporeccoB (parMeHTaruu cTpykTypsl. B Mukpoctpykrype cramm 0912C mocne xononnoit PK yuactkn
CTPYKTYypHO cBOOOIHOTO (heppuTa MEHEE SIBHO BBIPAKECHBI 32 CYET 00pa30BaHUS B HUX OOJBIIOTO YHCIIA TPAHUL] 3epeH/
cyO3epeH, 1Mo CPaBHEHHIO C UCXOIHBIM TEPMOYITyUIlIeHHBIM cocTostHueM. [Tocienedopmannonnsiii Harpes ctau 0912C
Ha 500°C 1 600°C BbI3bIBacT MPOTEKAHUE MPOLIECCOB PEKPHCTAIUTU3ALNH, MUKPOCTPYKTYpa IPU 3TOM CTAHOBUTCS MPaK-
THYECKH OJHOPOIHOM IO CEYEHHIO CTeHKH TPyOHOMU 3arotoBku. CpemHHmil pasmep cy03epHa a-(asbl IOCIe XOIOJHON
racTuaeckoi nedopmarn co crenensio 55% u omkura npu 500 °C B Teuenne 1 gaca cocrasimsieT 555 um. XonoaHas
uTacTH4ecKast Jieopmarysi MeTO0M paHabHOM KOBKH C YBEINUCHHEM CTEIEHH Je(OopMariy BBI3BIBACT POCT Xapak-
TepucTuk mpounoct 60,2 u 6B ucxoaHo TepMoyyUIeHHoH KoHcTpykuronHoi cramu 0912C Ha 50% u 30% cootBeT-
cTBeHHO. OTHOCHUTEIIBHOE YIIMHEHUE CHIKACTCS IPAKTUYECKU B 2 pa3a, XapaKTCPUCTHKU YIapHOH BA3KOCTU OCTAIOTCA
Ha JJOCTAaTOYHO BBICOKOM ypoBHe. [locienedopmannonHslii oTxuUr KOHCTpYKIHOHHON ctanu 0912C na 600°C npuBoauT
K MOJY4EHHIO XapaKTepucTUk Mexanunueckux cBorctB 60,2, 6B, KCU u KCT Ha ypoBHE HCXOIHO TEPMOYTyULIEHHOTO
COCTOSIHHS, @ XapaKTEPUCTUKU MIACTHIHOCTH 3HAYUTENBHO CHIDKAIOTCA — O Ha 42%, a y Ha 10%.
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We investigated the laws of formation of the structure and properties of structural steel 09G2S at different stages
of mechanical and heat treatment. Round billets of steel 09G2S were subjected to pretreatment - toughening before
cold radial forging. We used methods of metallographic analysis, transmission electron microscopy, carried out tests
on the uniaxial tension and impact toughness KCU and the KCT. The results showed that the cold forging of round
billets causes dispersion the elements of the structure and subgrain structure of the investigated steel as a result of the
fragmentation structure by cold plastic deformation. The structurally free ferrite, which was observed in the structure
of the investigated steel after toughening, is practically absent in the structure of steel 09G2S. Heating the steel 09G2S
after deformation to 500 °C and 600 °C causes a behavior of recrystallization processes, and microstructure becomes
homogeneous in the wall section of round billets and there are no areas of excessive ferrite. The average size of
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subgrains of o- phase is 555 nm after cold plastic deformation with a deformation ratio of 55% and annealing at 500
°C. With increasing deformation ratio the cold plastic deformation by radial forging causes an increase in the strength
characteristics 60,2 and 6B of structural steel 09G2S after toughening by 50 % and 30 %, respectively. The elongation is
reduced by almost 2 times, impact toughness remains at a high level. After annealing of deformed structural steel 09G2S
at 600 °C the characteristics of the mechanical properties 60,2, 6B, KCU and the KCT are equal the characteristics of
the mechanical properties of structural steel 09G2S after toughening, and the ductility significantly reduces - & by 42%,
and y by 10%.
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[Ipu poBeeHNH Ha3eMHBIX UCIIBITAHUIA HE BCETa YAAETCsl UCIIONB30BaTh pealibHbIe PHOOPHI, TaKHe KaK JIBUTa-
TenmbHas ycranoBka (JIY) kocmudeckoro anmapara (KA). Vcrnonb3oBanue peanbHoit 1Y sBisieTcs HelenecooOpasHbIM U
TIPUBOJUT K OOJBIINM MaTepHabHBIM 3aTparam. {ist pemenust otux mpoodiem B OAO «VH(popMamoHHBIE CITy THUKOBBIE
cucTeMbl HMeHd ak. M.®D. PemetHeBa» pa3paboTaH v U3roToeiacH uMutarop /1Y, BBIMOIHEHHBIN B BUIE PETICHHBIX KITFO-
Yeill. 3aMKHYTOE COCTOSIHME KITF0Ya COOTBETCTBYET BKIIOUCHHOMY /1Y, pasoMKHYTOE — BHIKIIFOYEHHOMY. JlaHHBII criocod
UMHUTALUH SBIISICTCS TPYOBIM, TaK KaK HE YUHTHIBAKOTCS 3aKOHBI HAPACTAHUS U CMaJa TATU MPH BKITFOUCHUU U BBIKITIOUC-
wun J1Y. JIns1 ycTpaHeHHs BRIIIENIEPEYHCIICHHBIX HETOCTATKOB aBTOPAMHU Pa0OTHI MPEATIOKEHO MOJICPHU3UPOBATh IMUTA-
Top JIY mocpencTBoM BKIIFOUCHUS B KOHTYP YIIpaBJICHUs porpaMMbl pacyera Tsard JIY. B ocHOBe paboThI mporpamMmal
3aJI0’KEHBI SKCIIEPUMEHTAJIBHBIC TaHHBIE 3MEHEHUs Tsru J{Y, momydeHHbIe MPU OTHEBBIX HCIIBITAHUSAX peanbHor JY
KA. Paspabotka komiuiekca umuranuu J[Y mo3sonmia UMUTHPOBaTh padoty /1Y ¢ y4eToM MpoMeKyTKOB HapacTaHUs
u cnaga Tard JIY B MOMEHTBI BKITFOYEHHS M OTKIIFOYCHHS KIIAlTAaHOB JIBUTATEIILHOW YCTAHOBKH, YTO 0OECTIeumio oomee
TOYHYIO UMHUTAIHIO JBrKeHus KA, paboTy KOMILIEKCa MOMYHATYPHOTO MOJICITHPOBAHUS MPU HA3EMHBIX HCIIBITAHHIX
CHCTEMBI OpHUEHTALNH U cTadbmm3anuu KA, a crienoBarenbHO, YIydIInIo Ka9ecTBO UcTbITanni KA.
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At carrying out of ground tests not always it is possible to use real devices, such as a propulsion system (DU) the
space vehicle (space vehicle). Use real DU is inexpedient and leads to large material inputs. For the solution of these
problems in Open Society «Information satellite systems of a name M.F. Reshetnevay is developed and made simulator
DU executed in the form of relay keys. The closed condition of a key corresponds actuated DU, opened - switched off.
The given way of imitation is rough as laws of increase and thrust decay at actuation and cutoff DU are not considered.
For elimination of the lacks set forth above by authors of activity it is offered to modernise simulator DU, on engaging
means in a control loop of the program of calculation of thrust DU. At the heart of program activity the experimental
data of thrust variation DU received at firing tests real DU space vehicle are put. Working out of a complex of imitation
DU allowed to simulate activity DU, taking into account intervals of increase and decay of thrust DU in times of
engagement and switching-off of valves of a propulsion system that supplied more exact imitation of motion of space
vehicle, activity of a complex of semifull-scale modelling at ground tests an attitude control system and space vehicle
stabilisation and consequently improved quality of tests of space vehicle.
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O00011eH orbIT [ lepMCeKoit HayIHOH IIKOITBI ICKYCCTBEHHOTO MHTEILIEKTA: YKA3aHbI HEOOXOIMMBIC YCIIOBHS TS pa3paboTKu
aJICKBaTHO HelpoceTeBoid Mozeni. OHAM U3 9THX YCIIOBUIA SIBIISIETCS] OTCYTCTBHE B CTATHCTUYECCKON HH(OPMAIUK TIOCTOPOH-
HHX BBIOPOCOB — HAOIONEHHIA, HE YAOBIECTBOPSIONIMX 3aKOHOMEPHOCTSM, KOTOPHIM MOTYHHSICTCS MTOJABJISIONIEE OOBIIMHCTBO
TIPAMEPOB HOBEIEHYIS] HCCIIETYEeMOH ITPeAMETHON oOmacTy. [IprarHamu nosiBieHns IIOCTOPOHHUX BEIOPOCOB MOT'YT OBITH: HE J10-
CTaTOYHO YHCTO MPOBEICHHBIN SKCTIEPUMEHT, OLIMOKN M3MEPEHHH, COOM MPHOOPOB U 000PYIOBAHMS, HCKAKEHIS HH(POPMALIIH,
a TaKoKe BIMSHUE (DaKTOPOB, HE YUTEHHBIX P MOCTAHOBKE 3a1a4d. Myiest pe/yiaraeMoro ajroputMa 0OHapy»KeHHsT BRIOPOCOB
OCHOBaHa Ha TOM (haKTe, 4TO €CJIM BHIOPOCOB B 00YHAIOIEM MHOXKECTBE CPABHUTENIBHO HEMHOTO M €CIIM HEIPOHHAS CETh UMEET
CPaBHUTEIIEHO HEOOBIIIOE KOHYECTBO CHHANTUYECKHX BECOB, TO TIOCIIC IPUMEHEHVS IPOLEyPhI 00y4eHNsT HeHpOHHas CeTh Ha
TIPUMEpaX, SBISOLIMXCS BEIOPOCAMH, KaK IIPaBHIIO, TOKA3bIBAET 00Jee BRICOKYIO MOTPEIIHOCTH O0yUCHHS, YeM Ha IIpUMepax, He
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