100

XYPHAN

ATPAPHbIH HAYYHbBIHA

DOI 10.28983/asj.y2020i8pp100-104

YOK 631.3

ATPOPOBOTOTEXHUKA: NPOBJIEMbI U NEPCNEKTUBbLI
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JKYPABJIEBA Jlapuca AHatonbeBHa, DIEHY BHUU «Padyea»

B cmamve paccmampuearomea uHHOBAUUOHHBIE HANPAGAEHUA PA3GUMUA 1€CO- U CENbCKOXO3ATUCMBEHHOU
MEeXHUKU C UHMENNEKMYATbHBIMYU cucmemamu ynpaenenusn. Ha npumepe xapeecmepa c mr02036eHHBIM MAHU-
NYNAMOPOM U wWazarouwuM x00066imM 06opydoeanuem paccmompena xurnemamuxa. IIpedcmaenenst cucmemot
YDaeHeHuil, xapaxmepusyrousue npoCcmMpancmeenHoe nooycenue pabouezo u x0006020 060pY08AHUSL, UMEIOUUX
Gonvuwoe wucno cmeneneii c6060001. Jlana ouenka cyujecmeyrouux npobiem u nepcneKmue paseumust.

Beedenue. VIHHOBALMOHHBIM HarMpaBJeHUEM
pa3BUTHs MHOTUX KPYMHBIX KOMIAHUiA, POU3BO-
[AMIMAX JIeCO- U CebCKOXO3ANUCTBEHHYIO TEXHUKY,
SIBJISIFOTCS TIPOEKTBI, CBSI3aHHbIE C Pa3paboTKOM HH-
TeJUIeKTyaJbHbIX CHCTEM YIpaBJieHus, arpopobo-
TOB, aBTOHOMHBIX POOOT-IIATGOPM C Pa3TUYHBIM
pabouum oOOpymOBaHMEM M YCTaHOBJIEHHBIX Ha
pasiuyHble XOIOBbIE CHCTEMBI.

MHorMe MAamIMHOCTPOUTEIbHbIE THUTAHTBHI 3a-
MAIOTCS LeIbI0 CO3MaHKss MHOTOQYHKIIMOHATbHBIX
po6OTOB, aBTOHOMHO PabOTAOIIMX 1 YIPABJIsIeMbIX
MIMCTAHIIMOHHO 3a CYeT MPUMeHeHUs 00JIaYHbIX Tex-
HOJIOTMI1 C WCMOJNb30BAHUEM CIELUATbHOTO MPO-
rPaMMHOTO0 0OecredeHusl.

[IprMeHeHvie POGOTOB TT03BOJISIET BHEIPSTH HOBbIE
BbICOKOA(PEKTHBHbIE TEXHOJIOTHH, B KOTOPBIX 4eJio-
BeK Oyzer u3baByieH OT TshKeIoro GU3UYecKoro Tpyaa,
paboThI B OMACHBIX YCIOBHUSX, arPeCCHBHBIX Cpeax u
T.1. B pe3ysibrate nprumeHeHusi pOOOTOB MOXeET ObITh
JIOCTUTHYTA 3HA4YUTeJIbHAS SKOHOMHUS MaTepUasibHbIX
¥ TPYZIOBBIX PECYPCOB, MOBbIIIEHIE TPOU3BOUTETHHO-
CTH Y CHIYKeHHe ce0eCTOMMOCTH TIPOIYKIIUH.

OCHOBOTMOJIAraIOMUMY UJIesMU ITPU pa3paboTKe
POOOTOTEXHIYECKUX CPEICTB SBJISIOTCA U HKOJIOTHU-
qeckre (aKTOPBI: CHIKeHNE TIOBPEeX/[eHHUS MOYBHI,
yMeHblIleHHe BBIOPOCOB YIJIEKUCIOrora3a B aTMO-
cdepy u 1.1

B Hacrosiiee BpeMst pa3paboTaHHbIe U BHEZPeH-
HbIe B JIECHOE U CeJIbCKOe X03A1CTBO POOOTOTEeXHHU-
JecKue CpeCTBa O4YeHb pa3Hoobpa3Hbl. Hanpumep,
komnanus FlierSystems (Humepnauzsl) mpencras-
nsieT Ha peiHKe RoBoPlant — po6oT ans BbicaKuBa-
HUS [IBETOB U NlepecakuBaHNs pacTeHuu [2].

Komnanus AutonomousTractor (CeBepHas [lako-
Ta) TMPOM3BOAUT MOJAYJIbHBIH POOOTU3UPOBAHHBIM
TpakTop 6e3 KabuHbI yrpaseHus [3].

Kommnanusi Agrobot (Mcmanusi) paspaboTana
Agrobot SW6010 u AGSHydro — 3To ruaponoHHas
cucTeMa BbIpalMBaHUA U cOopa ypoxkas KiIyOHU-
Ku [4], puc. 1.

Kommnanus Wall-Ye (@panuust) pekomensyer Wall-
Ye 1000 mobile-po6ot st 06pe3ku pacrenwuii [5].

B xomnanuu EcoRobotix (IlIBeiinapusi) CKOH-
CTPYMPOBAJIA JIerKre aBTOHOMHbIE POOOTHI MJIs

Puc. 1. Azpopo6om Agrobot SW6010



CeTIbCKOXO3AMCTBeHHbIX PaboT. DTO pO6OTH3U-
poBaHHas mIaTdopma Ui NPONOJKH I'PANOK, pa-
6oTaeT Ha OCHOBe aJTOPUTMOB paclO3HABaHHUS
CODHSIKOB, UMeeT poOOTH3UPOBaHHbIE PYKH U Oec-
NPOBOJHYIO CBA3b [6].

Kommnanusi Amazone-WerkeGmbh, (Tepmanus)
BbINyckaeT Amazone-BoschBoniRob — nerkuii mo-
JIeBOit po6OT, MpeqHa3HAYeHHbIN ISl TPOTOJKU 1
BHeceHus ynobpenwuii [7], puc. 2.

Benymmmy Npou3BOAUTENAMUA CUCTeM aBTOMaTu-
YeCKOro BOXK/JEHUA CeIbCKOXO3ANCTBEHHON TEeXHUKH
seisitorcsi JohnDeere (CIILIA), AutonomousTractor-
Corporation (CIIIA), AGCOCorporation (CIIA) u
CNHIndustrial (Hunepmnanzsi) [9, 10].

Pa3zBuBaemble B HacToslee BpeMs WHTeJIeK-
TyaJbHble CUCTeMbl yIIPaBJIeHUs M03BOJIAIOT B 3Ha-
YUTeJIbHOM CTelleHHM PacCIIMPUTb TeXHOJIOTM4YecKue
BO3MO)XHOCTHM MallWH, HeJIOCTyIHble B COBCEM He
AanekoM npouuioM. Tak, Hampumep, OTZeJIOM Iie-
PeIOBBIX MCCIIeOBaHUiT 1 Pa3pabOTOK KOMMAHMU
«Timberjack» B 1999 r. 6bu1 pa3paboran Xapse-
crep Plusjack, puc. 3. B 1990-x IT. MalmuHa TakK u
He 6GbUla OTHaHa B TMpou3BozaCcTBO. CO BpeMeHeM
«Timberjack» mpeo6pa3oBajiack B KOMIaHuiO John
Deere [8], cTaBiueii 1aepoM B pa3paboTKe MHTE-
JIeKTyaJIbHbIX CHCTeM HaBUTalW{, yNpaBleHus U
MPOrpaMMHOTO 06ecreyeH s TEXHUKH.

Mammna Xapsecrep Plusjack otmyanach cinox-
HOCTBIO KOHCTPYKIIMU U CUCTeMbl ynpasieHus. On-
HAKO, HAaIJIAQHO JIeMOHCTPUpOBaja NperMyIecTBa
6ecKoJiecHOI KOHCTPYKIMK: MOTJIa paboTaTh Ha JIto-
OBIX KPYTBIX U HEPOBHBIX TIOBEPXHOCTSX, IBUTaThCs
B Pa3HbIX HAaNlPaBJIeHUAX U Pa3BOPaYMBaThCs HA Me-
cre. [Ipy 5TOM MalMHa NPaKTUYeCKX He OCTaBJsAeT
CJIeIoB CBOEro JBMKeHHs Ha 3eMJle.

HeckonbKo mo3Xe, [ajabHelillee pa3BUTHe aB-
TOMAaTHKU U MPOTPaMMHOTO obecreyeHUsi MO3BO-
JIUTIOMHOTUM KOMIIAaHUSIM BEPHYThCS K MOAOOHBIM
KOHCTPYKTHBHBIM DeIlleHHsIM, B YaCTHOCTH Ilarao-
I[MM XOZI0OBBIM CHCTeMaM BbICOKOM IPOXOAUMOCTH.
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PaBHOMepHOe ¥ TPSIMOJIMHENHOE [BUKEHHEe
KOpIyca MaIIvHbl 06ecrednBaeTcs Mpy mnepeMele-
HUM 110 TIOBEPXHOCTH C HEPOBHOCTSIMH, JOCTUTAIO-
IIMMH BEJIMYMHBI JOPOXKHOTO MTPOCBETA MAIIKHBI.

Jlepopmariusi rpyHTa B JUCKPETHBIX 30HAX BO3-
JIeCTBHsI OTOP3BEHbEB XOIOBOK CHCTEMbI HE CO-
3/1aeT3HAYUTEIbHBIX 06JIacTell pa3pyIIeH st OYBHI,
KaK HelpepbiBHAs KOJesi KOJIECHBIX U T'YCeHMYHbIX
MalliH. DTU CBOMCTBA IIATAIOIIMX XOOBbIX CHCTEM
¥ OTIPeIeNIIIN 06JIaCTH WX MCIOJIb30BaHMS KaK ar-
peratoB /st JIeCOXO3SNUCTBEHHBIX U CEbCKOXO35IM-
CTBEHHBIX paboT.

B Hacrosiliee BpeMsi CIUTAETCS MepCIeKTUBHON
VICII0JIb30BaHKe MIAraroIyuX MaIlvH jisi TPaHCIop-
TUPOBKU IPY30B, PACIUCTKU 3aBAJIOB, POBEJIEHHUS
aBapUIHO-CMacaTeIbHbIX PaboT B MaJ0OCBOEHHBIX
paiioHax B yCI0BUsIX G€3I0POKbs, a TAKIKE UCTIOJb-
30BaHMsI B BOEHHBIX L[EJISIX.

Lesib MICCIIEI0BAHMS — MOBBIIIEHUE TEXHUYECKO-
T'O YPOBHSI CEJIbCKO- U JIECOXO035MICTBEHHOM TeXHUKH
Ha OCHOBE [IUPPOBBIX, MHTEJIEKTYaIbHO-COBETYIO-
IIUX CHCTEM YIpaBJieHus, aBTOMAaTU3alu 1 pobo-
TH3ALMHU TPOU3BOJICTBA.

Memoduxa uccnedoganuii. TpynHOCTH pa3-
paboOTKM ¥ BHEIPEHWs MOJOOHBIX KOHCTPYKIHMiA
CBSI3aHbI B TEPBYIO OdYepelb C HeOOXOAMMOCTBIO
yIpaBJieHust GOJIBIINM YKCIIOM CTereHell CBOOOIbI,
obecrevnBaomux TpedyeMble KMHEMAaTHIeCKue M
JMHAMUYeCKHe TTapaMeTphl.

ObecriedeHre  3a[laHHbIX  SKCIUTyaTalMOHHbIX
CBOWCTB TONOOHOM TeXHUKU TPebyeT 0OOCHOBaHHOM
¥ 4eTKO paboTarolLei cicTeMbl yiipasieHust. I1o ¢yH-
KLUSIM, CTPYKTYpe 1 &JIFOPUTMAM CHCTEMY YIIpaBJIeHust
MOKHO Pa30HTh Ha TPU YPOBHSL. PoJIb BBICIIIEr0 MepBo-
IO YPOBHSI yIIpaBJieH s 06ecrednBaeT orneparop, 3aa-
Bast OOIIIYIO 11e/1b pabOThI MAIIMHBI, BUJ BBITOIHSIEMO#
paboThbl, OCHOBHBIE TIAPAMETpPhI [BIKEHUs MAIINHBI,
TaK¥e KaK HalpaBJieHie IBWKEHHUs 1 CKOPOCTb.

Ha BTOpDOM TaKTMYeCKOM YpOBHE CHCTeMa
yIpaBJieHusi Ha OCHOBe 3a/JaHHBIX OMEePaToOPOM Ia-

Puc. 2. Iloneeoii po6om Amazone-BoschBoniRob
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Puc. 3. Xapeecmep Plusjack

paMeTpoB JBIKEHUs ¥ 3a/iad aBTOMAaTHIecKu $pop-
MUDYeT TPAaeKTOPHIO IBWKeHHe pabouero u Xofio-
BOT'O 000PY/IOBaHMS.

HWXHUM TpeTuil ypoBeHb CUCTeMBbI YIIPaBJIeHus]
C IOMOIIBIO CJIEAIAIIUX CUCTEM U IaTYUKOB peajiuzy-
€T MPOrpaMMHbIe TPAeKTOPUH OT/IeIbHBIX MeXaHU3-
MOB U obecriednBaeT 0OpaTHYIO CBS3b.

I[Iporpecc B 061acT aBTOMATH3alUK U UGPO-
BU3allUH, TOSIBJIEHe TaK Ha3blBAeMbIX MHTEJJIEK-
TyaJIbHbIX CHCTEM YIpaBJIeHUs co3famu 6azy s
pa3paboTOK U BHEZIPEHHUSI MHOTHX KOHCTPYKTHUBHBIX
pemrenuii. K Haubosee cI0XHBIM 3a/ja4aMm, pelae-
MBIM CHCTEMO#1 yIIpaBJIeHUAarpopoOOTOB, OTHOCAT-
cs1 crenytoiye: 0630p U nepepaboTka MHPOpMALUK
00 OKpy’)Xarolei cpefie U MPUHATHE pellleHNs Ha ee
OCHOBe.

Hanpumep, 1jisi OpraHM3aliy JBIKEHWs Ma-
MIMHBI C IIAaramlleld XO[0BOM CUCTEMOM, CHCTeMa
yIpaBJieHUsl OJDKHA MMeTh MHQPOPMALMIO O BO3-
MOYXHOCTH ITOCTaHOBKH OIIOP B Ty WJIM HHYO 06J1aCTh
He TOJIbKO B 3aBUCHMOCTH OT GOPMbI IIOBEPXHOCTH,
YKJIOHE, HO U B 3aBUCHUMOCTH OT ee (PH3UIECKHX
cBovictB. CucreMa MHGOpPMAIMOHHOTO Obecredye-
HUSI MaIlMHbI TOJDKHBI UMETh 3HAYMTeJIbHYIO0 6asy
JIaHHBIX U YMETh OTIMYMTH BUJ] TIOBEPXHOCTH, JKECT-
KOCTb, 6€30MaCHOCTb, OTIPEe/IeNIUTh, HAlIPUMeEP, MPO-
u30¥ier i 06BaJl yCTyma MpU MOCTAHOBKE HAa HEro
OTIOPBI U T.JI.

B 1e710M ke po6OT CTPOUTCS KaK MHOTOLieJIeBast
cucTeMa C M30BITOYHOCTBIO, T.e. MEXaHHU3M HMeeT
KUHEMaTU4YecKylo CXeMy, COIep)Kallylo Oosbliee
9UCIIO CTeTeHell MOABIKHOCTH, YeM TO, KOTOpOe

HeoOXOIMMO /ISl BBITIOJIHEHUST KaKo#-1ubo pado-
ThI, YTO O6ECIIeYMBaeT YHUBEPCATbHOCTb.
Pe3ynomamuot uccaedoeanuil. Ha puc. 4 uso-
OpakeHa KUMHeMaTHUYecKas CxeMa MaHHIyJIsATopa.
0603HaYMM KOOPAMHATHI IIAPHMPOB B COOTBETCT-
BUM C OCAMHU KOODPJMHAT X, J, 2. Kaxnplii mapHup
¥IMeeT OJ[HY WJI JIBe YIJIOBbIE CTeleH! CBOOOIbL.

X3Y3Z;

Puc. 4. Kunemamuueckasn cxema Manunyaamopa

CocTaBuM cucTeMy anreGpandecKkux ypaBHeHui
C INepeMeHHBbIMH, KOTOpDble XapaKTepu3yIoT Mpo-
CTPaHCTBEHHOE IOJIOKeHHe MIapHUPOB, T.e. KOOP-
[VHAaTaMy IapHUPOB:

X~ xi+1)2+(yi - yi+1)2+(zi - Zi+1)2=li2’

i=0,1, .. n,

@

rfie [, — AJvHbI COOTBETCTBYIOIIUX 3BeHbeB MaHMUITy-
JIITOPA; /1 — YUCJIO 3BEHbeB.

B npuBesieHHOM ypaBHEHHM 4YHUCJIO IepeMeH-
HbIX NpeBbIIIaeT YMCJI0 ypaBHeHUH cBsA3U. Pa3Hulia
MeXy YKCJIOM NepeMeHHbIX 71 U 4YUCJIOM ypaBHe-
HUIl MHAa3bIBAeTCA eCTeCTBEHHOW M30bITOYHOCTHIO
CHCTEMBI.



[IpoGneMy ymnpaBieHUsi TO3BOJISET PeLIUTb
MeTo[] M3ObITOYHBIX MepeMeHHbIX. Eciu KuHe-
MaTHKa MHOTO3BEHHOTO paboyero Wiu X0J0BOTO
060pyn0BaHKUA MOXeET OBITh OMICaHa KOHEYHBIMU
yPaBHEHUSAMU, TO MOXHO OIPeIeNUTb CTPYKTYPY
3KBHBaJIEHTHBIX UM U PepeHINaTbHbIX ypaBHe-
HUI ¢ HeolpeZeJeHHbIMU K03 duLneHTaMy, Ha-
3Ha4ast KOTOpbIe OyaAyT 3aaHbl pa3Hble ABMKEHUS
CUCTEMBI.

KOHCTPYKTMBHO, MaHUITYJIATOP MOYKHO IIpe/CTa-
BUTb U3 3B€HbeB, IIMHA KOTOPbIX L, (=1, 2, 3, 4) us-
MeHsieTcs (CHab)XeHbI TH/IPOLWJIMHAPAMK), U U3 3Be-
HbEB, JIJIMHA KOTOPBIX a, b He u3MeHseTcsl. 3ajaBas
B KayeCTBe M3MEHSeMbIX KOOPJMHAT YIJIbI o, BbIpa-
3UM C TIOMOIIIbI0 ypaBHeHu# [1padda:

2L dL, + 2ab;sina,da,=0,i=1,..4. (2)

KoopauHaTtbl o6nacti paboThl MaHUITYJIATO-
pa (T. C, puc. 5) MOXHO NPEe/CTaBUTh C TIOMOIIbIO
yPaBHeHHU:

x. =l sina, sina,+ 7, sin P, sinf,+ 1, siny, siny,;
y. =l sina, cosa,+1,sinB, cosP,+1;siny, cosy,; ¢ (3)
z. =l coso,+1,cosP,+ L cosy,;
4 14
e Bi=oy+Bis By=oa,+ay yy=oy B +ay;
" ! ” ”
Y, =0,+0;+7Y, ; B, =const; B, =const; y, =const;

l, =const; [, =const; /; =const.

V4

Puc. 5. Pacuemnasn cxema Manunyaamopa

ITocne muddepeHNNPOBaHUSA CHCTEMBI YpaBHe-
Hu# (3) nonyuum ypaBHenus [padda [1]. 3amaBas
CKOpOCTh IIapHUPA KpeIUleH!s 3aXBaTa MaHUIYJI-
topa (T. C), MOXXHO BbIPa3UTh:

4 .
zi:1 Qijdai _(pjdt =0, j=123

e Q; - dynxkums o, (1= 1, 2, 3, 4).

PaccMOTpUM  IIATAIONIYI0 XOZ[OBYIO CHCTEMY.
IIpencraBuM ee KaK KMHEMaTHUYeCKyIO CXeMyc Ie-
CThI0O MHOTO3BeHHBIMU OIOpamu, puc. 6. Eciu uu-
CJI0 CTelneHel TOABM)XHOCTY MHOTO3BEHHOM OTOPBI

“

paBHoO n, 1uddepeHnnaabHbIe YpaBHEHNS], OMHICHI-
Balollye ee IBV)XKeHUe IPUMYT BUJL:

F(xp.x)=0j=12,..mnzm,

©)

dy = [ (X0, Xy een Xy Uy Uy, slis, ) P=1,2, .m0 (6)
(dr)

[IpyHUMaeMble KOHCTPYKTHBHbIE MapaMeTphbl
XO/IOBOY CHCTeMbI OYyT OrpaHUIMBATHCS OOIIMMU
reoOMeTpuieCKMMn pa3MepaMn ME€XdHU3Mad, IJ1dT-
bopmbl KperieHns: paboyero 060pyR0BaHuUS U JIp.

Puc. 6. Pacuemnasn cxema MaHunyaamopa

C MOMOIIIbI0 KOHEYHBIX aredpandecKux ypaBHe-
HUI ONWIIIEM KMHEMATHKy XOJIOBOTO 0OOpYIOBAaHHSL
Touku A, (i =1 ... 6) — 9TO IIAPHMPBI KPeIIeHKs 3Be-
HbEB XOZIOBOTO 060pyIoBaHuA K Miatdpopme. B aTux
TOYKAX MMEIOTCs /IBe CTelleH! CBOOO/IBI — YIJIb 6,/ 11 6.

B Toukax B, (i =1 ... 6) MOMeINAOTCsA TPeThY Map-
HUpPbI 3BeHbEB C OJIHOM CTeleHbI0 MOJBHKHOCTH
c yrmamu 0,(i =1, ..., 6). Otpesku AB, =1, BC, =,
MIOCTOSIHHbIE 1 OIMHAKOBbIE /IJISl BCEX 3BeHbEB.

OnpenenuM KOOpPAMHAThl KOHEUHBIX TOYEK 3Be-
HbEB XO/I0BOM CHCTeMbI Yepes yribl 0/, 0,), 0,”. Paau-
yc naaTgopMbl MalIMHbI paBeH R.

YpaBHeHUe IBM)XeHNUS X0I0BOI CHCTeMbI UMEIOT
[0 (914%10)1112078:37 01 %

Xy =x g+ K [l sin0) + 1, sin(0) —6))]sin 0},
Vo =y +k [lsin0! +1,sin(0) —0))]coso’, (7)
z, =2, +1 cos0] +1, cos(0) —0)

rae k03$duiuenTsl k' U k!’ yIUTHIBAIOT Pa3HULLY B
PacroioXeHUy MapHUpa 3BeHa XO0BOY CUCTEMBI.
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YuuThiBasi ypaBHeHUs I1aTOPMBL:
(x4 _xA2)2 +(Va _J’Az)2 +(z4 _ZA2)2 =R’,
(* 46 _xAl)2 + (Va6 _J/Al)2 +(246 _ZAl)2 =R*,} (8)

(x4 —x0)2 +(Vy _)’0)2 +(zy _Zo)2 =R,
i=12 .., 6,

ax,+by,+cz,+d,

Iae X,, ¥, %, ~KOOPAMHATHI lleHTPa MIaTGOpPMBI;
a, b, ¢, d — mapaMeTpsl MJIOCKOCTH NMIATHOPMBI.

3axnrouenue. 3ajaBasg KOOPAUHATHI 3TUX TO-
YeK ¥ MapaMeTphl IJIOCKOCTU MOXHO TOJTHOCTHIO
onpenenuTh TojoxeHue niaatdopmsl. Mcmomb-
3ys cuctembl ypaBHeHU# (7) u (8), MOXHO Tak-
’Ke MOCTPOUTb U cUCTeMY Aud¢epeHnaTbHBIX
ypaBHEHUH C HeoTpefieIeHHbBIMU K03 duiireH-
TaMH ISl TIOCTPOEHHUS aJIrOPUTMOB yIpaBJe-
HUS UCIOJHUTENbHBIMU NPUBOAAMM LIAPHUPOB
0,,60,,0,(i=1,..,6) cyieToM mapaMeTpOB JIBH-
)KeHUs TIaTPOPMBbl, BapUAHTa JBUKEHUSA U pe-
nabeda MECTHOCTH.

MakcuMmanbHOe KOIM4eCcTBO YpaBHEHU, OTU -
ChIBAIOLUX CUCTeMy cocTasisgeT 18 c¢ 22 nepe-
MeHHbIMU. Eciu mnpu omnpejereHud KOOpAuU-
HaTX,, Y, Z,yYUTbIBaTb QYHKIUIO BpEMEeHH,
TO OyZeM HUMeTh cucTeMy ¢ 19 TepeMeHHBIMU
(6,,6,, 0, v Bpems ?).

[lna obecnieyeHus1 HaJ@KHOCTH CJIefyeT Iija-
HUPOBaTb HECKOJIbKO BapUaHTOB obecreyeHust
JIBVDKEHUS, U TIPY BBIXOJIe U3 CTPOS MAPHUPOB WIH
3BEeHbEB I€PeCTPOUTH AJITOPUTM 3a CUET UCIOJIb30-
BaHUS BO3MOXKHOCTE# TMOKUX CTPYKTYP C U30BITOY-
HOCTBIO.

ABTOoMaTH3anus ¥ PobOTH3ALMA arpompo-
MBIIIJIEHHOTO KOMIIJIeKca — MHPOBOW TpeHT,
KOTOPBIN ¢ KaXIBIM roZioM Habupaetr 060POTHI.
Pa3BuTHe arpopobOTOTeXHUKU OyZEeT BO MHOTOM
3aBHCeTh OT 0O'beIMHeHN Pa3HbIX HalpaBJIeHUN
HayKH, ee CMeXHbIX OTpacJieil: HayKu O MaTepu-
ajax, KOMIBIOTEPHOW TeXHUKU, 3JIEKTPOHUKH,
VH)XeHepUHU U T.JI.
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The article considers innovative directions of de-
velopment of forest and agricultural machinery with
intelligent control systems. The kinematics is consid-
ered on the example of a harvester with a multi-link
manipulator and walking running equipment. Sys-
tems of equations describing the spatial position of
working and running equipment with a large number
of degrees of freedom are presented. The assessment
of existing problems and development prospects is
given.



