~ d
w=2L(t)o—L(t). . W [t t]
dt VHTerpuposaHue BbipaxeHuii ana Wi na untepsane 14l paer
BbIPaXXEHWs Ans KaxyLmxcs nosopotos i 1=123.
B [oKnafe NPUBOAATCS MOJyHYeHHbIE aHAIMTUYECKNE BbIPOKEHUA AN Ka-
KYLLIMXCA MOBOPOTOB, OTBEYAIOLLMX KUHEMATUYeckoi mogenu (1) 1 pesynbTarbl

MOZENMPOBAHNS 4151 PA3NNYUHbIX 3HaueHmii K 1Y i, MokasaHo, 4To TPUrOHOMET-
pUYECKe MOZENN OMICHIBAKOT BPALLEHMS, OTANYAKOLIMECS OT YaCTHbIX ClyyaeB
VHTErPUPYEMOCTH.

PaccmaTpuBatoTCs TaKKe U Ipyre KMHeMaTuyeckre MoAenn TpUroHoMeTpu-
Yeckoro Tuna. [ns HUX NPMBOAATCA COOTBETCTBYHOLLME 3Ta/IOHHbIE MOAENN OpU-
eHTaLMN 1 pe3ynbTaTbl OLEHMBAHUA aNropMTMOB ONpPeAeneHns OpueHTaUuMmn pas-
NINYHOTO MopsAKa.

Cnucok nutepatypbl: 1. bpaHey B.H., LLmbirnesckuit W.IN. TNpumeHeHne KBaTepHWOHOB B 3ajavax
opueHTaumm TBepgoro Tena. M., 1973. 320 c.

YK 681.3

OrOPOAHUNK 0O.0., KPACHIKOB C.B., KaHA. TeXH. HayK, Ao,

PO3POBKA MNMPOI'PAMHOI'O KOMITIEKCY 3 MOAETFOBAHHA
CTEP>XHEBUX KOHCTPYKLI

Llinb poboTn — po3pobKa CMCTEMU aBTOMATN30BaHOI NMOGYA0BU CTEPXKHEBOI
CUCTEMU 3 MOXX/IMBICTHO MPOBELEHHA MOAA/bLIOrO aHani3y Ta po3paxyHkis. Llen
NMPOrpaMHUn KOMMJIEKC PO3P06OETLCA Ha Kadeapi AMNMM gk B y460BMX LiNsX,
TaK 1 419 BUPILLEHHA NPaKTUYHMX 33ad.

Ha BITYM3HAHOMY PUHKY LWKpoKo po3nosctogkeHi CAD/CAE cuctemu, aki
[03BONAKOTL BUPiLLYBaTW MNOAIGHI 3adadi. Hanbinbwi iXHI MiHYCW: 3MICTOBHWIA
(nepeBaHTaXXeHWiA) iHTepdelC Ta BMUCOKaA LjiHa. OCTaHHE € HaibiNbWow npobne-
MO0 419 y460BUX 3aKNafiB Ta Masvx NignpueMcTB.

TakMM YMHOM, CTBOPEHHS BaCcHOI BY3bKOCMeLiani3oBaHOI Ta 6e3KOLLITOBHOI
(freeware) CAD/CAE cuctemn L03BONNUTb BUPILLUTIA NEBHI eProHOMIYHI Ta eKo-
HOMIYHI Npobnemi.

Y npoueci poboTn 6yno CTBOPEHO CUCTEMY 3 HACTYNMHUMW BNIACTUBOCTAMMN:

- MOX/MBICTb aBTOMAaTM30BaHOI NOOYL0BWN CTEPXKHEBUX KOHCTPYKLIN 3aBas-
Kn QyHkuii Jogatn 6anky, Buganutn 6anky, MyHKUIT peaaryBaHHA KOOpAVHAT
MonepeyHoro rnepepisy Ta Bidya/lbHOro Bif06paXKeHHs TPMBMMIPHOT KOHCTPYKLIT;

- MOXK/IMBICTb NPOBEAEHHA CTATUYHOIO aHasi3y;

- nobygosa KE ciTku;

- BCA IH(hopmaLisa npo Mogenb Ta Po3paxyHOK BifobpaXKaeTbCs Yy JIOTIYHIN
AepeBonofibHin cxemi;

131



- MOX/IMBICTb 36epeXXeHHs IHpopmauii y haini ctaHgapty xmil;

Peani3auis 3agadvi BUKOHyBanacb y cepefosuuli po3pobkn CodeGear RAD
Studio 2009 Ha mosi Delphi 3 BukopuctaHHAM rpadivHoi 6i6niotekn OpenGL.
TakoX BUKopucToByBasiacb TexHonoris COM 1a XML DOM pana peanisauii fori-
YHOT CTPYKTYpPU 36epedxkeHHs faHuX.

Cnucok nitepatypu: 1. J1. AMmepan. MNpuHLUNIbI NPOrpaMMUMpPOBaHnNSA B MaLLMHHOM rpaduke. — M.: Con
Cuctem, 1992. 2. J1. AMmepasl. VIHTepakTMBHas TpexmepHas malumHHas rpaguka. — M.: Con Cucrtem,
1992. 3. Tapacos 1. OcHoBbl OpenGL (B 3neKTpOHHOM BuAe). 4. Tuxomupos HO. MporpammmuposaHune
TpexmepHoii rpacmku. Cr6., BHV 1998.

YK 658.012

MNPUTOPHEB A.H., MAPTBIHEHKO I".1O., KaHf. TeXH. HayK, AOLL.

CUCTEMA N3MEPEHWA KOJIEBAHUIA POTOPA
HA MATHATHOM MNMOABECE

Llenbto faHHOM paboThl ABNSeTCs paspaboTka v BHeApeHWe CUCTEMbI, CMo-
COBGHOM N3MepUTb, COXPaHUTL U NPOaHaIN3MPOBaTb KonebaHNs XecTKoro potopa
Ha KOMOWHMPOBaHHOM MarHUTHOM MOABeCe.

[accrBHbIE MarHUTHbIE MOABECHI COCTOAT UX CTATOPHBLIX Y POTOPHbIX KOJb-
LIEBbIX MarHWTOB C OAMHAKOBO OCEBO HaMarHWYeHHOCTbIO. Tak Kak npu usme-
HEHUW MOJSIOKEHUA POTOPHOr0 MarHuTa OTHOCUTE/IbHO CTATOPHOIO WM3MEHSETCH
MarHWTHOe MoJsie, TO ANS U3MEPEHNIN OTKIOHEHUI NPUMEHEHBI aHaIoroBble faTyu-
Kn Xonna.

B nporpammHom komnnekce Comsol Multiphysics npeasaputensHO onpese-
NANNCL Hambosee YyBCTBUTE/IbHbIE 30HbI M3MEHEHWS MArHUTHOMO Moss, B KOTO-
PbIX BMOC/MEACTBMN MOHTMPOBA/INCL AATYMKK. OCHOBHbLIMW CNOXHOCTAMU MpU
BHEJPEHUN [aHHOW CUCTEMbl M3MEPEHUs ObINN: HeNNHEHas 3aBUCUMOCTb U3Me-
HEHMS COCTaBMAOLWMX MArHUTHOrO MONA OT MOJIOKEHNS POTOPHLIX MarHWTOB,
ANEKTPUYECKME N MeXaHNYECKME NMOMEXHM, HU3Kas YacToTa BpaLleHus, NoCTPoeHne
4aCTOTHO-BPEMEHHbIX CMEKTPOrpaMM /i1 HecTauMoHapHbIX PeXxxMMoB. [Mo3aTomy
npun pas3paboTke NPoOrpaMMHOro obecrneyeHust YYnTblBalaCb BO3MOXHOCTb Hesun-
HeMHOW KannbpoBKM, U NCMO/b30Ba/ICA HECTaHAAPTHbIA METOA, U3MEPEHMUSI YacTo-
Tbl BpaweHns. B nporpamMmmy BK/IHOUYEHbI YeTbIpe MOAY/S: ObICTPOro U KpaTKoBpe-
MeHHOro npeo6pasosaHusa ®ypbe (STFT), pacyeta geKpemeHTa 3aTyxaHus U Mo-
CTPOEHMSA TPAEKTOPUM MO ABYM CUTHAIaM.

OLueHKa BMOPaLMOHHOIO COCTOAHWS POTOPHbIX MALIMH 06bIYHO NPOU3BOAUT-
CA NMyTeM MOCTPOEHWS TPEXMEPHbIX CMEKTPOB CUTHA/IOB, KOTOPbIEe OMUCBLIBAKOT KO-
nebaHns poTopa Ha CTaUMOHAPHbIX PeXMMax, COOTBETCTBYHOLIMX 3apaHee Bbl-
6paHHOMY Habopy YrnoBbIX CKOPOCTEN BpaLLeHNs C NpeLCcTaB/ieHNeEM MX Ha O4HOM
TPeXMepPHOM rpagmke.
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