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B crarbe paccmaTpuBaeTcs METOH pPEIICHUS OOpaTHOW 3a/Jayu, Kacaromeics
BOCCTAHOBJICHHSI W OIECHKH (PU3MUYECKUX CBOWMCTB MEXAaHHMUYECKUX CHUCTEM IIO
W3BECTHBIM CIICKTPAIBHBIM JIAHHBIM. B YacTHOCTH, ONHCHIBACTCS METOM, C
MOMOIIIBI0 KOTOPOTO MOXXHO CYJWUTh O BEIWYMHE COCPEIOTOYCHHOH MacChl B
CHCTEME C OIHOW CTENEHBIO CBOOOALI IO COOCTBEHHOH YacTOTE W3THOHBIX
KOJIEOAHHH.

KiroueBble cioBa: Hepaspyma}omnﬁ KOHTPOJIb, COOCTBEHHBIE YHaCTOTHI,
COCPCAOTOYCHHBIC MACCHI.

BBEJIEHUE

MexaHHUECKHEe CHCTEMBI, KOTOpBIE YIPOUICHHO MOXKHO IPEACTaBUTh Kak Oalku ¢
COCPEIOTOYEHHBIMU MAacCaMH, SBJIAIOTCS COCTAaBHOM YaCTb0 MHOTHMX TEXHHUYECKUX
KOHCTPYKLUH, HAXOJAIIUX MIUPOKOE MPUMEHEHHE B PA3IMYHBIX O0JACTIX ACATEIbHOCTH
yelloBeKa. M3BECTHO, 4TO COCPEIOTOYEHHBIE MAacChl CO BPEMEHEM MOIYT MEHATh CBOU
3HAQ4YCHMS B CBSI3M C M3HOLICHHOCTHIO. [I03TOMY ompeneneHue Macc BaKHO Ui HMPOBEPKU
HAJIe’KHOCTH PaOOTHl MEXaHUYECKOM CUCTEMBI.

Hactosmas pabGoTa mpojaoipkaeT ucciieqoBaHus, HadaTele B pabore [1], rme Obuin
Hal/IeHbl JIBE€ COCPEIOTOYCHHBIE MacChl MO JBYM cOOCTBEHHBIM yactotam. B [1] mpum
paccMOTpeHUH Kosie0aHWi CHUCTeMbl Maccoil camoil cucteMsl mpeHeOperanu. CrenaHHble
JOIYILIEHUS MO3BOJISIIOT C JOCTATOYHOM ISl IIPAKTUKHA TOYHOCTBIO PElIaTh PsiJi TEXHUYECKHUX
3a7a4, OCOOCHHO B TeX CIy4asx, KOIJla Macca CUCTEMbI MaJla TI0 CPAaBHEHHUIO C MPHIIOKEHHOM K
cucreMe Harpy3koi. OJIHaKO MMeEETCsl psiji CIIydaeB, KOTJa HEYyYeT MaccChl CUCTEMBI CHUIIBHO
OTpaXkaeTCsi Ha TOYHOCTH pacyera. BernencTBue dero HeEoOXOAWMO HCIONB30BaTh METON
orpeneneHust PU3NIECKUX XapaKTEPUCTHK YK€ ¢ YYETOM MacChl caMoil cuctembl. B oTinune
ot paboTsl [1] 31ech BoccTaHABIMBACTCS OJJHA COCPEIOTOYCHHASI MaCCa.
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1. TOCTAHOBKA OBPATHOM 3AJAUM

[Tyctp Ganka maccel M u anmuHbl | Harpy)eHa COCpeIOTOYEHHOM Maccoit M;. DTa Macca
pacronaraercsi OT JEeBOro KOoHIa Oajku Ha paccTtosHuu X. O0a KoHIAa OajKu MIApHUPHO
oreptbl. M3BecTHO 3HAYEHHME YACTOTHI P MalblX H3THOHBIX KoneOanuil. Heobxomumo
BOCCTAHOBUTH 3HAUEHHE COCPEIOTOUECHHONU Macchl M.

M3BecTHO crieayroliee ypaBHEHHE, KOTOpoe ompenaeiser (opMy H3THOHBIX KoJeOaHHi

CTEPXKHSI:
mp®

yO = ay, a=g P (1)
EJ

rjme M — WHTEHCHUBHOCTh MacChl Oanku (Macca eOWHHMIBI JIUHBI), EJ — wu3ruGHas

KECTKOCTb CCUCHMUA 6an1<1/1, p — JacroTa.

PaccmoTpum manblie M3ruOHbBIe KojIeOaHus, T. €. Majble OTKIOHCHUs HarpyKCHHBIX TOYEK
Oanku. ®opMbl KOJIeOaHUN CTEPXKHS Ha IBYX ydacTKax OyayT:

yl = Cllzl + C1222 + ClSZS + C14Z4’
y2 = Clel + C22 Z2 + CZSZS + C2424’

riue 2,,2,,2;,Z, — (QpyHIaMeHTallbHas CHCTEMA PEIICHHA:

2,04, %) = CoS(AX) +2 cosh(Ax) |
2, (A, X) = sin(Ax) +sinh(4x) ’
24
— 2
2,(4,%) = cos(Ax) +Zcosh(/1x) | @)
24
—sin(4x) +sinh(4x)
2,(4,xX)= YE .
I[JISI KaXXZ0ro KoHua CTCpKHA HGO6XOIII/IMO YKas3aTh JBA 'PaHAYHBIX yCJIOBU.
¥y(0)=0, y"(0)=0, y(1)=0, y"()=0 ©)

K HuM [00aBIAIOTCA YCIOBHS CONPSDKEHHS YYacCTKOB OalOK C COCPENOTOYEHHBIMH
maccamu [2]:

y =Y., ¥ =Y., (Ey) =(E}y",, (E}y") =(E)"),-mp’y, s=1,2. (4)

Passepuyrast 3amuck ycnoBuit (3—-4) uepes ¢ynkuum KpbeutoBa (2) npusemer k 8

OJIHOPO/IHBIM YPABHEHUAM OTHOCHTENIBHO MOCTOAHHBIX Cj, TAE i1=12; j=12,3,4. YroOsI

ST TIOCTOSHHBIE HE PAaBHSUIMNCh HYJIO OJHOBPEMEHHO, HY)XHO YTOOBI PaBHSIICS HYIIIO
OTIPENICTTUTENh, COCTABICHHBIA W3 KOI(P(OUIIMEHTOB CHUCTEMBI. PackppiBas JaHHBIN
OTpEe/IeTTUTEINb, MOTYYUM YacTOTHOE ypaBHeHHE. Eciu 3HaueHue 4acToThl P W3BECTHO, TO

Macca HaiJIeTcsl U3 OJyYEeHHOTO YPaBHEHUS OJIHO3HAYHO.

A. M. AxTamos, A. P. Alonosa
O peweHun obpaTHON 3a4a4M NO BOCCTAHOBIEHMIO COCPEAOTOYEHHbIX MAacC NO COBCTBEHHbIM YacToTam
M3rnbHbIX KonebaHum



DNEeKTPOHHbIN XypHan «TexHuyeckas akycTtmka» 2009, 12 3 @)

2. TTPUMEPBI

HpI/IMeHeHI/Ie HalJIECHHOTO METoa paccMOTprM Ha HOpHUMCEpax. HCOGXOI[I/IMLIG MacCChbl
HaliieM ¢ YUCTOM U 0e3 yucTa MacCChbl CaMOM CHCTEMBEI.

2.1. Tlpumep 1
[ToAMOTOPHBIH Opyc NPSIMOYTOIBHOrO CeYeHHs, ¢ MoMeHToM mHepumd | =210 cm”,
BecoM 11 kr Ha moroHHbI Merp, JuiHOIO B 200 CM HarpyXeH IOCepeuHe peakinued B

600 kr. KpyroBast wactora p=63.6¢"'. Ilo maHHOMY 3HAYEHMIO YaCTOTHl BOCCTAHOBHM
Maccy KoJjeca.

2.1.1. Pewenue b6e3 yuema maccwl
CoracHo MeTO/Ty, onucanHoMy B [1] , Maccy MOXKHO HaTH U3 GOPMYITBI

1
toa,p’’
1
1 _06229.
TorAE My = 0004 63.62

2.1.2. Pewenue c yuemom maccwl

HOILCTaBI/IM M3BCCTHBIC 3HAYCHUS P B YACTOTHOC YPAaBHCHHUC

~0.2692-10"*m, +0.16477-10" =0,

torna m, =0.6100.

Macca kozeca 110 YCJIOBHUIO 3a/1a4X paBHA

590 _59_06116.
g 981

[Tomyuaem pacxoxnaenue B 1,8% .

2.2. Tlpumep 2
[TogxpanoBast Oanka, BeimojgHeHHas u3 mBeiepa Ne30, Becom 49 kr/mM, ¢ MOMEHTOM
uHepun 8360 CM4, nmuHoi 1000 cm Harpykena nmaBineHueM kojeca B 700 Kr mocepenuHe.

Kpyrosas wactota p=28.9c". Ilo naHHOMY 3HA4YEHHIO YaCTOTHl BOCCTAHOBHM MAcCy

KoOJIECa.

2.2.1. Pewenue b6e3 yuema maccwl

B nanHOM cityuae nomyuum m, = W:LZSS)Z =0.9609.
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2.2.2. PeweHue c yyemom maccol

HOILCTaBI/IM M3BCCTHBIC 3HAYCHUS P B YACTOTHOC YPAaBHCHHUC

~1.7033-10*m, +1.2159-10" =0,

Torma m;=0.71.
Macca koJjieca 1Mo yCJIOBHIO 3a7[a4d PaBHA

@=@=0.71S8.

g 981

[Tonyyaem pacxoxieHue B 35% , 4TO SBJISIETCS BeCbMa CYIIECTBEHHBIM U 00S3aTENBHO
JIOJKHO OBITH YUTEHO.

3AKJITOYEHUE

[IpemyioKeHHBI METOJ] TO3BOJISIET OMPEAENATh, C IENbI0 JTUAarHOCTHUKUA, HEU3BECTHBIC
Macchl TI0 HabOpy COOCTBEHHBIX YaCTOT. 3a/aya pelieHa ¢ YY4EeTOM MacChl CaMON CHCTEMBI.
Ha mpumepax mokazaHo, 4TO TOYHOCTh OIEHOK MOKET ObITh 3HAYNTEIHHO MOBBIIICHA.
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