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AHHOTALIUS

Krrouessie coBa: TAIIIEHUE KOJIEBAHUM, ACUMIITOTUYECKA $1
YCTOUYMUBOCTDH, YCJIOBUS BOPOHOBA, XAPAKTEPUCTUYECKOE
YPABHEHUE, METOJMKA BbIBOPA ITAPAMETPOB.

JluccepTanmst MOCBAIICHA UCCIEA0BAHNIO0 MOICTICH TallleHUs] KOJIeOaH i,
00eCneUnBaONINX ACUMIITOTHYECKYIO YCTOMUYNBOCTh MEXaHUYECKIX CUCTEM.

AKTyallbHOCTh TEMBI OOYyCIIOBIIEHA HEOOXOAMMOCTBHIO KOHTPOJIS U
CHW)KCHMS KOJICOaHU, KOTOPBIE MOTYT MPUBECTH K Pa3pyIICHUIO KOHCTPYKITUH
U CHIDKEHUIO 3 pexTuBHOCTH pabOThl 000pyI0BaHus. B pamkax uccieqoBaHus
pacCMOTPEHbl ~ TPU  CXEMbl  TamieHus  KojJeOaHWd,  OTIHYAIONIHecs
KOHCTPYKTHBHBIM WCITOJITHCHHEM, HAJU4YMEM JOTOJHHUTEIBHBIX MacC H
aemrdepoB. [ Kaxk0i CXeMBbI OIpeIeTICHbI XapaKTePUCTHICCKIE YPaBHEHUS
W TPOBENICH aHalM3 yCTOHYMBOCTH C HWCIOJB30BaHUEM YCiIoBHI BopoHoBa.
Paspaborana  mertoguka  mombopa  mapaMeTpoB  JUISL  JAOCTHOXKCHUS
ACUMITOTHYECKH YCTOWIMBOTO KOJIeOATEIHHOTO PEKUMA.

Pe3ynbpTaThl nccae0BaHMs TOKA3aJIH, YTO HE BCE PACCMOTPEHHBIE CXEMbI
00ecreynBaloT aCUMIITOTUUECKYI0 YCTOWYMBOCTh. Cxema Nel He mpuBOIUT K
KEJIaeMOMy pe3yJbTaTy, Torjaa Kak cxeMbl No2 u Ne3 nmokasanu 3¢ peKTUBHOCTh
B JIOCTHXKEHUH yCTOWYUBBIX pekUMOB. OCOOEHHO XOpOoIIo ce0s roKasalia cxeMa
Ne3, Bxurouaromas aBa pemrmdepa.

B pa6ore Taxke nmpoBeeHO cpaBHEHHE ()P EKTUBHOCTH PA3TMIHBIX CXEM
rameHus KosiebaHuit M BhIOpaHa ONTUMAJIbHAS MOJIENb, OOECIEeYHBAOIIAs
KAQ4ECTBEHHYIO YCTOMYUBOCTh U YCTOMYMBOCTH C 3aI1aCOM.

Y cTaHOBIIEHO, YTO TPUMEHEHHUE JOTIOJIHUTEIbHBIX HHEPIIMOHHBIX MACC U
nemrdepoB CyIMIECTBEHHO MOBBIIIAET YCTOMUYUBOCTh BHIOPAHHOW KOHCTPYKITUU
U CHW)XAaeT BUOPOHATPY>KEHHOCTh. J[J1 aHanm3a U BU3yalIH3alliu Pe3yJIbTaTOB
ucrnosb3oBamch Maple u Wolfram Mathematica. OcHOBHBIE BBIBOJIBI PabOTHI
MOJITBEPKIAIOT 3¢h(HEKTUBHOCTH UCTIOJIb30BaHUS JIOTIOTHUTEIIBHBIX
WHEPIIMOHHBIX MacCc W JemndepoB B CHCTEMax TallleHWs KOJeOaHUM.
Pa3zpaboTannas MeToIMKa BIOOpaA MapaMeTPOB MOXKET OBITh UCIIOJIb30BaHA IS
MPOCKTHPOBAHUS ONTHUMAILHBIX CHCTEM TallleHUs KOJIEOAaHWH B Pa3IMYHBIX
TEXHUYECKUX MPUITOKEHUSX.
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The thesis is devoted to the study of vibration damping models providing
asymptotic stability of mechanical systems.

The relevance of the topic is due to the need to control and reduce
vibrations that can lead to the destruction of structures and reduce the efficiency
of equipment. Within the framework of the research three schemes of vibration
damping, differing in design and presence of additional masses and dampers,
were considered. Characteristic equations were determined for each scheme and
stability analyses were carried out using Voronov conditions. A parameter
selection technique was developed to achieve an asymptotically stable oscillatory
mode.

The results of the study showed that not all the considered schemes provide
asymptotic stability. Scheme Nol does not lead to the desired result, while
schemes No2 and No3 showed efficiency in achieving stable modes. Scheme
No3, which includes two dampers, performed particularly well.

The paper also compared the effectiveness of different vibration damping
schemes and selected the optimum model that provides quality stability and
stability with margin.

It was found that the use of additional inertial masses and dampers
significantly increases the resilience of the selected design and reduces the
vibration loading. Maple and Wolfram Mathematica were used to analyze and
visualize the results. The main conclusions of the work confirm the effectiveness
of using additional inertial masses and dampers in vibration damping systems.
The developed parameter selection methodology can be used for designing
optimal vibration damping systems in various technical applications.



