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Pedepar

O0Bém padoTsl: 57 cTpaHull, 35 WITIOCTPALUM, 7 UCIIOIb30BAHHBIX HCTOYHUKOB.

KiroueBbie cJioBa: CHUHXPOHU3AILINU JABYX ITEPEBEPHYTbIX
MASATHUKOB, MEXAHUWYECKHUE CBA3HU, MVY®PTA, BAJIAHCHUP,
MASATHUKOBBIE MEXAHU3MBI, CHUH®A3HOE W IIPOTUBO®A3HOE
JABMKEHUE.

O0bexT HCcCJaeaA0BaHUA: MOACIb, COCTOAIIasA n3 CUHXPOHU3UPOBAHHBIX
MEPCBCPHYTHIX MAATHUKOB.

Ilear padoThI: HCCICAOBAHHE MEPEBEPHYTHIX MASTHUKOB C JBYMS CTEICHIMHU
CBOOO/IEL.

MeToa0/10THSI  HMCCJEIOBAHMA:  HCIIOJL30BAHUE  AHAJIMTHYECKUX  METOHLOB
UCCJIEIOBAHMs, IMHEeApU3aIus MeToIoM YeOrniiieRra.

Hayuynasi HOBU3HA Hcc/ieJOBAHUA: TeMa JTUIJIOMHONW pabOThl OTHOCUTCS K HOBOMY
HAIpaBJICHUIO B (U3MKE — BUOpAIIMOHHOW MeXxaHuke. B nummomHoii paboTe Oblia
IpoaHaIN3upOBaHa MOJIEIb MEPEeBEPHYTHIX MASITHUKOB C IBYMS CTEMIEHSIMHU CBOOO/IBI.
B xozme pabotbl Oblna mpencTaBieHa CTpaTerds YIpaBIsIeMOW CHHXPOHHU3ALWU IS
napsl HENPUBOJIMMBIX B JEHWCTBUE MEPEBEPHYTHIX MasATHUKOB. KoHewyHas nenp —
CUHXPOHHU3UPOBATh MASTHUK CO CTA0WJIBHOM MEpUOAMYECKOW opOuTON. DTa 1enb
JIOCTUTAETCS B JIBa dTana. AKTyaJbHOCTh JAHHOU JUIJIOMHON pabOThI 3aKII0YAETCs B
TOM, YTO TEPEBEPHYTHIA MASTHHUK SIBJISICTCS KIIACCUYECKOW 3aJjadyeil B JUHAMHKE W
TEOPUHU YIPABJICHHS U IIMPOKO UCIIOJIB3YETCS B KAUECTBE ATAJIOHA JJIsl TECTUPOBAHUS
AJTOPUTMOB YIIPABIICHUS.

HOJ’Iy‘-IeHHBIe B XO0AC HCCICAOBAHHA BBIBOJbI MOI'YT OBITh MCIIOJIB30BAaHbI B y‘-Ie6HOM
IIpOLCCCC U B ,HaHBHeﬁHIHX HAaY4YHBIX UCCJICAOBAHUAX.

HI/IHHOMHaﬂ pa60Ta ABJIACTCA CaMOCTOATCIIPHO BBIITOJTHCHHBIM HCCICAOBAHHCM.



Abstract

The diploma work is presented in the form of an explanatory note of 57 pages, 35
illustrations, 7 references.

Key words: SYNCHRONIZATION OF TWO INVERTED PENDULUMS,
MECHANICAL LINKS, COUPLING, BALANCE, PENDULUM MECHANISMS,
SYNPHASE AND ANTI-PHASE MOTION.

Research object: a model consisting of synchronized inverted pendulums.
Purpose of the work: study of inverted pendulums with two degrees of freedom.

Research methodology: the use of analytical research methods, linearization by
the Chebyshev method.

Scientific novelty of the research: the topic of the thesis relates to a new
direction in physics - vibration mechanics. In his thesis, a model of inverted pendulums
with two degrees of freedom was analyzed. In the course of the work, a controlled
synchronization strategy was presented for a pair of irreversible inverted pendulums.
The ultimate goal is to synchronize the pendulum with a stable periodic orbit. This goal
is achieved in two stages. The relevance of this thesis is that the inverted pendulum is
a classic problem in dynamics and control theory and is widely used as a reference for
testing control algorithms.

The thesis project is complete, all tasks have been successfully done, there is a
possibility for further research and development.



