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NHCTUTYT TenekoMMyHuUKauui n nHpopmaTtuky TypkmeHucTaHa, Awxaban, TypkMeHucTaH

AHHoTauums. CoBpeMeHHble poBOTbI-MaHUNYyNSTOPbLI UTPaKOT KOYEBYIO PONb B
aBTOMaTM3aLMN NPON3BOACTBEHHBIX MPOLECCOB, 0COOEHHO B YCNOBUSIX BLICOKON TOYHOCTU U
NOBTOPSAEMOCTUM onepaunin. pIPeKTUBHOE ynpasieHne Takumm yCTPpoNCcTBamMm HEBO3MOXHO
6e3 NpUMeHEHNs BbiCWER MaTeMaTuky, BKOYas NMHenHyo anrebpy, anddepeHumnansHoe 1
BapuaunoHHOe WCYUCNEHWNe, TeoOpPUIO MaTpuy 1 MeToabl onTuMmnadaummn. B ctatbe
paccmaTpuBaloTCa OCHOBHble MatemaTunyeckmne Metofbl, UCNofib3yeMble B MOOETMPOBAHUN U
ynpaBneHnn ABUXEHUEM MAHUMYNATOPOB, BKHOYAS NPSAMYIO U 06paTHYO KUHEMATUKY,
OVHAaMKKY, a TakXe anropuTMbl NnaHupoBaHns Tpaektopun. OToenbHOe BHUMaHMe
yoensetca npUMEHEHUIo YNCNEHHbIX METOLOB U CUMBOJIbHbIX BbIYNCIEHNIA B COBPEMEHHbIX
BblYNCNIUTENbHbIX Cpeaax.
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Application of Higher Mathematics in Control of Robot Manipulators
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Abstract: Modern robotic manipulators play a crucial role in the automation of production
processes, especially where high precision and repeatability are required. Efficient control of
such systems is impossible without the application of advanced mathematics, including linear
algebra, differential and variational calculus, matrix theory, and optimization methods. This
article discusses the key mathematical methods used in modeling and controlling the motion of
manipulators, including direct and inverse kinematics, dynamics, and trajectory planning
algorithms. Particular attention is paid to the application of numerical methods and symbolic
computation in modern software environments.
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Pob60TbI-MaHMMYyNATOPbI WMPOKO NMPUMEHSIIOTCS B NMPOMBbIWNEHHOCTW, MEANLNHE,
a3pPOKOCMMYECKOI OTpacnn 1 opyriux cdepax. MIx ¢yHKLMOHaNbHOCTb ONPenensieTcs TO4YHbIM
MaTeMaTUYeCKMM ONMUCAHNEM N KOHTPONEM MONOXEHUS N ABUXEHUS. puMeHeHne BbiCLWei
MaTeMaTUKM No3BONSeT pelaTtb 3a4a4n, CBSI3aHHble C MOCTPOEHNEM TPaeKTOPUiA, aHaNn3oM
YyCTOAYMBOCTU N peanunsaumein ananTMBHOIO ynpasneHus.
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MpsiMasi KnHemaTrka TpebyeT NPMMEHEHNS MaTPUYHbIX NPecbpas3oBaHnii U KOOPAONHATHbIX
npeobpasoBaHmii, 4To TpebyeT xopowero BnageHus nuHenHo anrebpoii [1]. ObpaTHas
KWHeMaTuka, B CBOI o4yepelb, TpebyeT peweHns HeNMHERHbIX CUCTEM YPaBHEHWIA, 4acTo C
NCNONb30BAHNEM NTEPALMOHHBIX YUCNEHHbIX METOO0B.

MOJHbIA TEKCT BO BNIOXEHUN
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