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OntuMusauusa npoduns xenesHOoJOPOXKHOro
Kosieca

Komnanmn OAQO "PXI" npunagnexut nopsoka 20 Teic.
nokomotveos u H6onee 600 TiC. rPy30BbIX M MACCAXMUP-
CKMX BOTOHOB. YMEHbLUIEHME M3HOCA KENe3HOLOPOXHbIX
KOSMEC M PEeNbCoOBOrO MOMOTHA HA MPOUEHTH MOXET AATb
OTPOMHbIM SKOHOMUYECKMI SDDEKT, O NOBLILLEHUE YCTOM-
YMBOCTM BATOHA B MPOLECCE [ABMXKEHWS MO3BOSMT MOBbI-
CWTb BE30MACHOCTb M YBENUUMTE CPEAHIO CKOPOCTL [BM-
xeHus. CMbICTT ONTUMM3ALMM OYEBMAEH, HO MPU YEM TyT
BbICOKOMPOWU3BOAMTENbHBIE BbIYUCTIEHUSS

B.M. F'eprenb — npodp., AOKT. TeX. HayK, AekaH dakynbteta BMK HHI'Y, Huxeropoackui rocyHu-
sepcuteT um. H.U. Jlobauesckoro, e-mail: gergef@unn.ru

K.A. Bapkanoe — KaHa. hu3.-MaT. HayK, Hukeropoackmi rocyHueepcutet um. H.WU. Jlobauesckoro,
e-mail: barkalov@ fup.unn.ru

A.B. CbicoeB — Huxkeropopackmii rocyHnsepcutet um. H.U. Jlobauesckoro

12

NHxeHep — yenoBekK, CNoco6HbIl B3ATb TeOPUIO 1 Npugenarb K Hell Koneca.
Jleonapp Jlync JleBuHCOH

Yro moxeT BbiTh NpoLle koneca, 306PETEHHOrO CTOMb AQBHO, YTO HUKTO Cerdac
HE 3HAEeT LOCTOBEPHO, KOTAd MMeHHO? YTo spech onTummsuposats, Tem Gonee C uc-
Nomb30BAHMEM CynepKomnbioTepos? [Monpobyem pasobpatscs.

DakT Nel: COBpEMEHHbBIE CKOPOCTHBIE MOE3AA PA3BUBAIOT CKOPOCTL CBbILLE MSTU-
COT KMIIOMETPOB B 4AC B MOKCMMYME M OT BYXCOT B cpepHem. Pakt Ne2: mpoTsixkeHHOCTb
xenesHbix gopor B Poccun — uyts menee 100 Twicay kmunometpos, B8 Espone — 6o-
nee 200 toic. kunometpos. Pakt Ne3: komnanmn OAO «PX[» npuHagnexut nopsaka
20 Thic. nokomotveos m 6onee 600 ThiC. rPY30BbIX U NACCAXMPCKMX BATOHOB.

HeTpynHO BMAETb, YTO YMEHbLUEHWE M3HOCA KOMEC M PENbCOBOrO MOMOTHA HA
MPOLEHTH MOXET AATb OTPOMHbIN SKOHOMMUECKMI 3hdEKT, O MOBLILLEHUE, HAMPUMED,
YCTOMYMBOCTM BATOHA B MPOLECCE ABMXKEHMS MO3BOMMUT MOBLICUTL HE30NACHOCTb M/ Wik
YBEMUUUTL CPEHIOD CKOPOCTb ABUXEHMS. MITAK, CMbICTT ONTUMM3ALMKM OYEBUEAEH, HO HYX-
Hbl N1 34ECb BLICOKOMPOU3BOAMTENHBIE BbIYUCTIEHUSS

CopepixatenbHaa NocTaHOBKA 3aAayM

B npouecce aBuxeHus LEHTP KOMECHOW NApbl BCIEACTBME KOHUYECKOW HOPMbI
KONleCa COBEPLUAET CUHYCOMOAMbHLIE KONEBAHUA OTHOCUTENBHO JIMHWK, MPOXOASLLEN
B cepemmHe penbcoBoro nonotHa (puc. 1). KnunemaTuyeckmne CBOMCTBA KOHTAKTG Komneca
C PENbCOM: PAAMYC BPALLEHMS, YrON KOHTAKTA, YrONl HAOKIIOHA KOMECHOW NaApsl U apyrne —
MEHSIIOTCS NMPK NONEPEYHOM CMELLLEHMM KONECHOM NAPbl OTHOCUMTENBHO PENbCA U Onpene-
NSHOTCS MOMNEPEYHOM NO3ULMEN KONECHOM NAPbl M NPOGUISMU KONECA U PENbCa.
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Puc. 1.
TpaeKkTopus ABUKEHWA KONECHOW napbl

Paanyc BpaLLieHus Koneca B KOHTAKTHOM TOYKE MOXET PA3NMYATLCA ANs MPABOro
M NEBOTO KOJEC, MOCKONbKY KONECHAs Napa CMELLAeTC Mo penbey (paamycel 7/M F, CO-
OTBETCTBEHHO HA pUC. 2).

r,=r-0.5A4r

Puc. 2.
CMeLLeHMe KONecHO napbl B NepreHAnKynIapHOM paspese

Korpa konecHast Nnapa HOXOAMTCS B LEHTPANLHOW MO3ULMM, PAAMYCh BPALLEHMS
cosnapaiot, T.e. r,= r,=r. OTnnune mexay paauMycamu BPALLEHWS NEBOrO M NPABOTO
KOMeC MOXeT BbiTb ONPEAENEHO KAK yHKUMA BOKOBOrO CMELLEHMS KONECHOM Napsl no
OTHOWEHUIO K €€ UEHTPAMbHOM nosuumm Ar(x)=r (x) — r,(x).
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MarteMmaTtuMuecKkasa mogenb

[Mpodunb koneca onmcuiBaeTCs C NMOMOLWbO B-cnnaiHa, nocTpoeHHoro Ha ocHo-
BE MHOXECTBA TOYEK HO KPOMKE, OCHOBOHMKM KPDOMKM M MOBEPXHOCTM KAYEHMS KONeca
(puc. 3). MNonoxenne 3Tnx Touek onpepenseT npodunb Koneca. [lonoxeHne Todek Ha-
BEPXY KDOMKM U KOHMUYECKOM 4ACTH NPpOodumns GUKCMpPYeTCs, TaK KAK 3T 4ACTU KONECHOrO
NPOdGUNa HE YYACTBYIOT B KOHTOKTE C PENLCOM (3TO, B YACTHOCTM, NMO3BONAET YMEHbBLIMTH
TPYAOEMKOCTb 30AA4YM ONTUMM3ALMM, YMEHBLLAS PA3SMEPHOCTb MPOCTPAHCTBA MOWCKA).

z

—\Wheel profile
© Constrained points
® Moving points

Puc. 3.
Mopgenb npoduna Koneca B 0611acTvi KOHTaKTa C PeibCom

B kauectBe KOMNOHEHT BEKTOPA y MAPAMETPOB 3GAQHYM ONTUMM3ALMKM BLIOPAHDI
OPAMHATBI Z, NOMBMXHBIX TOYEK CMNAKHA, T.€. Y=[z,...z, ], NpK 3TOM aBCUMCChI AAHHBIX TO-
yek UKCHpPOoBaHbL. B onmceiBaemoit 304a4e Uncno noasmkHbIX TOYEK, A, CNefoBATENLHO,
u uncno nepemerHbix N = 11, rparuupl msmerenns napametpos [—1, 1]; MuHmummuanpy-
€TCA PA3HOCTL PAAMYCOB BPALLEHUA Ar(X), O OrPAHUYEHMA BBOAATCH U3 COOBPAXEHMIA
YCTOMYMBOCTM (HOMNPUMEP, OIHO M3 OrPAHMYEHMI HANOXEHO HA MAKCMMOIbHbIA Yros
HOKMOHA KonecHow napel). Takum 0BPA3OM, BO3HUKAET 30A4A ONTUMM3ALMK C YMCTIOM
napameTtpos N = 11, uncnom orpanmuermnii m = 6; uenesas dyHKUMsS 1 GyHKLMKM Orpa-
HUYEHMI — MHOTO3KCTPEMATbHBIE.

OrpaHuueHns aHAnUTUUECKon GOPMbl HE MMEIOT M 30AAHbI BYHKUMOHAMBHO
(B BMRE BhUMCTIMTENBHBIX Npoueayp B nakete MATLAB). Boiumcnenune sHauennin Bxopamx
B 3aA04y GYHKUMIA Ana 0aHOro HABOPa 3HAYEHMIt NAPAMETPOB 3aHUMAET 6onee necatw
cekyHa Ha coepemerHom npoueccope (Intel Xeon 3 IMu).
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OueHKa BbIYUC/TUTENIbHOW CNIOXKHOCTHU 3ajauM

Wtak, 3anaua chopMynMpoBaHa, nonpobyem OLEHWTb, KOKME BPEMEHHbIE pecyp-
Cbl HY>XXHbI ofd ee peleHna B 3aBUMCUMOCTU OT Bb|6pC|HHOrO mMmeTona.

Ecnm onTumym mckaTh, MCnonb3ys NoOnMHbIA Nnepebop Ha ceTke BHIOBPAHHOM TOYHO-
CTH, nony4um cnepyoulee. B3FIB 0ECATb BAPMAHTOB 3HAYEHUA KAXAOro M3 NApamMeTpoB
(HanomHum, ecero napametpoe 11), nonyunm 10" Beluncnenmit, yto naer nopsaxka 10'2
CEKyHl, TO €CTb 3 rofid HENpPEpPbLIBHOrO cyeTa Ha cynepkomnbiotepe ¢ 10 Teic. npo-
ueccopoB. TakMm o6pasom, CIOXHOCTb 301A4M TAKOBQA, YTO BbICOKOMPOM3BOAMTENbHBIE
BblYNCINEHNA HE TOJIbKO 4ABJAKOTCA HeO6XOﬂ,MMbIMM, HO M OOJIXHbl B O6ﬂ30TeJ’IbHOM no-
panke AONONHATbLCA 9¢¢eKTMBHbIMM YNCNEHHbIMU METOLOMU peLleHna nnd nonyyvyeHus
PE3yNbTaTa B OBO03PUMBIX BPEMEHHbBIX PAMKAX.

Pesynbratbi

OnucaHHos 304040 Pewanacs ABTOPAMM C MOMOLLBIO MAPANIENEHOTO MHAEKC-
HOrO METOAA C MHOXecTBeHHoM passepTkon [1,2] Ha knactepe w3 4 KoMMbIOTEPOB
B TEXHOMorM4eckom yHmsepcutete r. Hendra. [NokoopaMHaTHAS TOYUHOCTL peLueHuns —
2719, 10 ectb 1024 To4kM MO KAKAOMY NAPAMETPY.

Beina nonydena ouerHka ontumyma ©*=2,7676. Bpema nonydenus naHHOM oueH-
kM — 27 4OCOB, NPM 3TOM 3HAYEHME PYHKLUMOHANOB 304041 6bino nocuntaHo 4297 +
4415 + 4236 + 4266 = 17214 pas.

PacueTbl, npoBefeHHblE CNEUMANUCTAMK TexHuyeckoro yHusepcuteta r. Hendra
AN KOMeCa ONTUMM3MPOBAHHOMO NPOodUns, NOKA3ANM, YTo ero pecypc Bospoc o 120
ThiC. kM Npobera (6onee yem B NATb PA3 MO CPABHEHMIO C KONECOM OPMIUHABLHOTO NPO-
buns), a makeumansHo gonyctumas ckopocts — ¢ 40 go 60 m/cex.
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