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OK30CKEIJIET, MATEMATHUYECKAZ MO/IEJIb, CUCTEMA
ABTOMATHUYECKOI'O YIIPABJIEHUA

Obvekm uccnedogéanus - CHCTEMAa ABTOMAaTUYECKOIO PEryJMpPOBaHUS
IPOLIECCOM YIPABJICHUS IK30CKEIETOM YEJIOBEKA.

Ilenv - pa3zpaboTaTh TEOPETHUYECKYI0 MOJEIh CHUCTEMBI aBTOMAaTHYECKOTO
yIpaBICHUS HK30CKEJIETOM IPOMBIIIICHHOTO0 Ha3HadeHus. CMOJeNIupoBaTh Ha
OCHOBE TEOPETHUYECKOW MOJeNH TpakThuecku mnpuMeHumyro CAY u mpencTtaBUTh
JaHHBIE O €€ paboTOCIIOCOOHOCTH.

Memoowl uccnedosanusi - TpopabOTKa TEOPETUYECKOTO MaTephayia IIo
HaIpaBJICHUIO aBTOMATH3AIlMU YIpaBJICHUA. AHAIW3 M CUCTEeMaTH3allUs MOJyJIeh
CUCTEM YIpaBJeHHUsS IO UX MpEeUMyIIecTBaM M HejocTatka. MccnmemoBaHue Takux
HalpaBJICHUN KakK MaTepUaJOBEICHHE, POOOTOTEXHUKA, PaJUOAICKTPOHHUKA,
CXEMOTEXHHUKA U TIp.

B pesynbrare NpoOBEAEHHOrO HCCIEIOBAaHUS MW TIyOOKOro aHajau3a
TEOPETUUYECKOr0 MaTeprasa ObLIM MOJYyYeHbl OCHOBHBIE JAHHBIE IO MOJYJISIM CHCTEM
ynpaBineHus. Ha ocHoOBe maHHBIX ObUTM OTOOpaHBI MOIYJIHM C HAUMEHBIINM
KOJIMYECTBOM HEJIOCTATKOB IO TOYHOCTH U CKOPOCTH MEPEXOHBIX ITPOLIECCOB.

B nanpHelimeM, ucmonb3ysi JaHHBIE MOJYJIH, OblIa BBIBEJICHA TEOPETUUECKAs
MOJIeJIb CUCTEMbI aBTOMATUYECKOTO YIpaBieHus. Tak ke /Ui JaHHOW CUCTEMBbI Oblila
copMupoBaHa COOCTBEHHAs! MaTeMaTUYECKas MOJIEIb IBUKEHUSI.

JlanHasi MoJienb JBUKEHUS pacCMaTpPUBAET OCHOBOUM YMPABICHUS MaTPHILY
NOBOPOTa M IMPOU3BEACHUE TaKUX MaTpull. Pe3ynbraToM JaHHON pabOThI SBISETCS
CTpYKTypHasi cxema, coopannas B cucteme Matlab 2015a Simulink. Jannas cxema
Obla mpoTecTHpoBaH. B  kadectBe mpuMepa pabOTOCIOCOOHOCTH  ObUIH
npe/cTaBleHbl rpaduyeckue MaTepuaisl (5 rpa@uKoB), Ha KOTOPBIX OTCIEKHUBAIOCH
COCTOSIHUE CHUTHAJIa B CXEME.

B kadecTBe MOMOJHUTEIBHOrO MapaMerpa Obula JOKa3aHa YCTOMYMBOCTH
CHCTEMBI MPU HATUYMH BHEITHETO BO3MYIIAIOIIETO BO3CHCTBIE HA CHCTEMY B BHJIE
OeJoro myma.



PODEPAT

JeiioMHast pana: 87 crapoHak, 45 mamoHkay, 5 rpadikay, 55 KpbIHilL.

OK3ACKEIJIET, MATOMATBIYHAA MAIDJIb, CICTOMA
AYTAMATBIUYHAT A POTVJIIBAHHSA

Ab'exm oOacnedasanns - CiCTAOMa ayTamaTblyHara paTYJISABaHHS Ipardcam
KipaBaHHs 9K3aCKeJleTaM JajlaBeKa.

Mbma - pacnpanaBallb TIap3TBIYHYIO MaJdJib CICTAMBI ayTamaTbhlyHara
KipaBaHHS JK3acKeJeTaM IpambIciioBara MpbI3HAYIHHS. 3MaJdJsBallb Ha aCHOBE
TIAPITHIYHAN MaadJl mpakThluHa mnpbiaatHyto CAY 1 mpeiBeciil JaHHBIS ab sie
npara30JIbHACIII.

Memaowl 0acnedasanns - panparoyka TPapIThIYHAra MaTIPhISUTY A KIPpYHKY
ayTamarbl3allbli KipaBaHHS.

AHani3 1 cicTAMaThI3alblsl MOAYJSAY CICTAM KipaBaHHS Ma IX MepaBaraMm 1
HenaxonaMm.  JlaciemaBaHHe — TakiX ~— HampaMmkKay — SIK  MaTdphIsIa3HayCTBa,
pobaraTaxHika, paabIEdIEKTPOHIKA, CXeMaTdXHiKa 1 IHII. Y BBIHIKY TpaBea3eHara
JacienaBaHHs 1 TJIBIOOKAara aHali3y TIapdAThIUHAra MaTAPBIIY OBUTI aTpBIMAHBI
ACHOYHBIS BEJIbI 1T MOAYJISX CICTIM KipaBaHHS.

Ha acHoBe raThix Bemay ObLIl agaOpaHbl MOJYJl 3 HaliMEHINIA KOJIBKACIIIO
HeJaxomnay Ima JJakjiaJHacii 1 XyTKacill MepaxoJHBIX mparpcay. Y manelInbim,
BBIKAPBICTOYBAIOYBl JIAJ3€HBISI MOJIYJi, ObLIa BBIBEA3EHA TIAPITHIUHAS MAJdJIb
CICTAMBI ayTaMaThIUHAra KipaBaHHS.

I'arak ka mss majn3eHait cictoMbl Oblia chapmipaBaHa yiaacHash MaTIMaThIYHAS
MaIb pyxy. Jlam3eHas Mampnb pyxXy pasrisiiaé acHOBal KipaBaHHS MAaTpPBIILY
MaBapoTy 1 TBOP TaKiX MATpPhIl. BeIHIKaM man3eHait mparpl 3'ayiseriia CTpyKTypHas
cxema, cabpanas ¥y cictame Matlab 2015a Simulink. Jlagzenas cxema Obuia
npaTiCcTaBaHa.

VYV sgxacul mOpbIKIay MpanasfofibHacli ObUll  MpaacTayiaeHbl TpadiuHbIsg
MaTIpeIsIbl (5 rpadikay), Ha SKIX ajacodyBaycs CTaH CiTHAIy Y cxeme. Y sKacli
JIanaTkoBara mapameTpy Oblla jJaka3aHa YCTOMJIIBACIL CICTOMBI Mpbl HasyHACIII
3HENIHsATa abypaemara y3/13essHHE Ha CICTAMY ¥ BBITJIsAI3€ Oenara mymy.



ABSTRACT
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EXOSKELETON, MATHEMATICAL MODEL, SYSTEM OF
AUTOMATIC CONTROL

Object of research - system of automatic control by process of management
of an exoskeleton of the person.

Purpose - to develop theoretical model of system of automatic control of an
exoskeleton of industrial function. To simulate almost applicable SAU on the basis
of theoretical model and to submit data on its working capacity.

Research methods - study of theoretical material in the direction of
automation of management.

The analysis and systematization of modules of control systems on their
advantages and a shortcoming. Research of such directions as materials science,
robotics, radio electronics, circuitry and so forth. As a result of the
conducted research and the deep analysis of theoretical material a specification on
modules of control systems was obtained. On the basis of data modules with the
smallest quantity of shortcomings on the accuracy and speed of transition
processes were selected. Further, using these modules, the theoretical model of
system of automatic control was removed.

Also for this system own mathematical model of the movement was created.
This model of the movement considers a basis of management a matrix of turn and
work of such matrixes.

The block diagram collected in Matlab 2015a Simulink system is result of
this work. This scheme was is tested. As an example of working capacity graphic
materials (5 schedules) on which the condition of a signal in the scheme was traced
were presented. As additional parameter stability of system in the presence of
external revolting impact on system in the form of white noise was proved.






