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We consider a model of tax control which includes a process of
propagation of information to stimulate the tax collection. Every agent
chooses her behavior depending on her own risk propensity, information
received from her contact network, economic environment. We formulate
an evolutionary model of tax control and analyze the behavior of agents
based on stochastic evolutionary dynamics and Markov process. Series of
experiments illustrate different economic scenarios.
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VYupasiieHNe TPAaeKTOPHBIM JIBU2KE€HUEM KBaJIPOKOIITEpPA IIPU
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PaccmarpuBaercs 3amada  ympaBieHusS TPaeKTOPHBIM JIBHKEHHEM
KBa/IDOKOIITEPA C IOJBECOM, INPEACTABJSIONINM U3 Ceds IIapHUPHO-
3aKPEIJIEHHBI HEBECOMBIN CTEPXKEHb C I'Py30M Ha KoHIe. C IIOMOIIBI0
ypaBHeHwii Jlarpamka BTOpPOro pofa MOydYeHbl YDABHEHUS JIBUKEHUS
st aByMmepHOit mozenu. Ilpm nBmkeHHN KBaJpakonTepa KojaeOaHus
[10/IBECa IPUBOJAT K HEYCTONYMBOCTH, IIOTOMY BO3HUKAET HEOOXOI-
MOCTB BKJIIOUYEHUS B 3aKOH PEryJIMPOBAHNSA BEJIMINHBI yIJIa OTKJIOHEHU A
roziBeca OT BepTukaau. IIpeamoxken perysisaTop, IOCTPOEHHBIN Ha OCHO-
Be MeToJa CTPYKTYPHOTO cuHTe3a. DPMEKTUBHOCTH AJTOPUTMA II0/I-
TBepXKIaeTcs pe3yIbTaTaMi MOJIETUPOBAHUS.

KuaroueBrie ciioBa: KBaJpOKONTEp, TPAHCIOPTUPOBKA I'Py3a, yIPaB-
JIeHH€e TPAaeKTOPHBIM JBHKEHHUEM, MeTOJ CTPYKTYPHOI'O CUHTE3a

1. OcHoBHOII pe3yabTaT

B pabore ucciemyercst 3a1ada ynpasjieHusl TPACKTOPHBIM JBUXKEHUEM
KBaJIPOKOTITEPA C TPY30M Ha TojBece. B mepBoM pazjese ObLIN MOJTyde-
Hbl YPaBHEHUS [IBIKEHUsI TAKOW CHCTeMbl. BBuIy mOsBjIeHUS KOJE€OAHMIT
BO3HUKJIA HEOOXOJINMOCTb CO3JIAHUS DPEryJIATOPA, IIO3TOMY BTOpPas YacTh
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paboThI MMOCBSIIIEHA BBIBO/LY M TECTHPOBAHUIO PErYJIATOPA, ITOCTPOEHHOTO
Ha OCHOBE METOJA CTPYKTYPHOI'O CHHTE3A.
Jia mostydeHns ypaBHEHUIN ABUKEHIS MbI BOCIIOJIH30BAINCH METOIOM

Jlarpamxa

L=L1+Lo=Ty+1T5—U; — Uy,
_1¢s2 52 1 2
T1 = 5(331 +Zl) + §Iyy0 s
(1) Uy =mygz,
o 1(:2 4 22
Ty = 5(23 + 45),
Us = mag(z1 — Lcos(y)).
3aeck Ly2,T12,U1,2 — Jlarpamkesa yHKINA, KHHETHYIeCKad W IIO-
TEHIUAJIbHAS SHEPIUsd; M1 2, 1,2, 21,2 — MacCa U KOODAUHATLI; | - JJIHHA,
CTEPIKHSI; 7Y - YIOJI MEXKJy BEPTUKAJIBbIO U CcTep:KHeM. KBampokomorepy u
IPy3y COOTBETCTBYIOT MHJEKCHI 1 1 2.
OrmMernM, 9TO 3HAS KOOPJAUHATHI KBaPOKOITEPA X1, 21, JJINHY CTEpPK-
Hsl [ 1 yTOJI MEXKJIy BEPTUKAJIBIO U CTEPXKHEM Y MOYKHO BBIPA3UThH KOOP/IHU-
HATBI IPy3a Ta, 22 (Puc.1)

Z

Z1

22

Puc. 1: Cxemarunueckoe I/I306pa}K€HI/Ie CUCTEMbI

X9 = 1 + lsin(y),
2o = z1 — L cos(7),
&g = @1 + ¥ cos(y),
2o = 21 + Iy sin(y).
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Jliisi BBIBOJIa ypaBHEHWI JBUXKEHUsI ObLIM WMCIIOJb30BAHBI yDPaBHEHUsI
Jlarpamzxa BTOpPOro pojia, KOTOPhIE CBS3BIBAIOT MIPOM3BOAHBIE JlarpaHke-
BBIX (DYHKIHI ¢ 00OOMIEHHBIMIA KOOPIUHATAMA ¢ U cryiamMu Q:

d oL OL
3 G -oq
B mamreit cucreme:
(4) q=1[ =20,y ]T, Q = [ uysin(f),us cos(0), us3,0 ]T

B JlarpamxkeBy dyukimio L ObLIN MOACTABIEHBI BBIPAYKEHUA I KH-
HETUYeCKUX ¥ IIOTEHIUAIbHBIX SHEPIUH I'Py3a U KBAJIPOKOITEPa ¢ YIETOM
(2). TonyuenHyo GYHKIHIO TOACTABUIN B (3) U BBIBEJIU YPABHEHUS JIBU-
JKEHUsI KBAJPOKOIITEPA:

mal(sin()(4)= cos()5) b sin(@)

j =
_ mal(— cos(n) (P - sm(1)3) s cos(@) L
(5) . Upsin(6+9) mtma
’?./ - mll :
G — ua

Hanee s rosy<deHns: ypaBHEHUH Ha, YIIPABJISIONIAE CUIBI 1 MOMEHTBI
OBLI UCIOJIB30BAH METOJ CTPYKTYpHOro cuHTe3a. OTKJIOHEHUsST OT Kejiae-
MO# TPaeKTOPHUHU IIPEJICTABUM B BHUJIE:

S, =24k (2= 2Zres), Se =&+ ka(x — Tpes), Sy =5,
S, =—aS,, S, = —B8S,,S, = —(S,.

HaxoxieHue ypaBJIsionux CUJI 1 MOMEHTOB u3 ypasaenuit (6) obec-
[I€YNBAET JBU2KEHUE CUCTEMBI K 2KejilaeMoil TpaekTopun S, = 0, S, = 0 u
S, =0.
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Puc. 2: MonenupoBanue JIBUXKEHUsT C HCIIOJIb30BAHUEM TIPEJIOXKEHHOTO Pe-
IyJSITOpa, IIPU U3MEHEHNU HAIIPABJIEHUS JIBMKEHUS KaxKibie 40 cexyHT

Trajectory motion control of quadrotor UAV transporting
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In this paper we examined the problem of trajectory motion control
of quadrotor transporting rigid body on hinge fixed cable. 2D motion
equations were obtained using Lagrange equations of the second kind.
Oscillations of rigid body appeared with a change of fly direction, so
the system could become unsustainable. We created a regulator based on
structural synthesis method to decrease this oscillations.
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