
OT3bIB

o$zqrzanbHoro ollroHeHra KaHAHAara rexHr4qecKkrx HayK, AorIeHTa r<a$e4pu

<lle4arorura v MeroALrKa npoQeccr,roHarrbHoro o6yveHnx> OfBOy BO

<Bonrorpalcxuir rocyAapcrseHHrrfi arpapHufi yHr4Bepcrarer>> 3axapona Enrenra-s

HuxoraeskrqaHaAl4ccqpraqzro X4anosofi lOnraz LItrcgapoBHbr (MeroAbr aHar:r,zr3a,

cLIHTe3a v anropI4TMbl yrlpaBJreHkrf, aHTporroMopQnrrvr 3axBarHbrM MoAyJreM

cepBl,IcHofo pooora c rpylrroBbrM rrprrBoAoM BbrxoAHbrx 3BeHbeB)),

rlpeAcraBlennofi Ha coI4cKaHr4e y.renofi cre[eHr4 KaHArrAara rexHr4r{ecKr4x HayK no

c[eUI4aJIbHocrI,I 2. 5 .4. P o6orrt, MexarpoH vrKa v po6ororexHr4rrecKr4e cr4creMbr.

1. AnryaJrbHocrb

lzccepraql4oHHiul pa6ora X.qanoeoirlO.V. nocBrrueHa perxeHr4ro aKryrlrurofi

HayqHo-Texnrqecxofi 3allaclv - troBbrrrreHzlo 3Kcrrnyararlr4oHHbrx nogrrloNuocrefi

aHTporloMopSnrx 3axBarHbx rvro4ynefi cepBlrcHbx po6oron. Arrznnoe pa3Br4Tr4e

cepBl4cHofi po6ororexHl4Kl4, B ToM rII'IcJre 4nx pa6orbr B KocMoce, noA BoAoit u s
ycnoBl4{x qpBBbIr{ fturx curyaryuit, rpe6yer co3AaHkrf, 3axBarHbrx ycrpoficrn,

cnoco6nux HaAex(Ho Bal4MoAeficrsosam c o6rer<TaMLr Lr3HaqiurbHo Heo[peAeneuuofi

Qopvrrr r4 pa3MepoB npu Mr4Hr.rMiLlbHoM y-uacrtrr orreparopa.

Cy ue creyrcruv e p eureHl4rl qacro nu 6o cno)KHbr (ungunuayanbHbr e rrp 14 B oAbr

Ha Kaxqylo crerleHb TIoABLIx(uocru), rz6o HeAocraroqHo arrrLrBHbr. llepexo4 x

MexaHI43MaM c rpyrlnoBblM TIpLIBOAOM v ngMenqeNaOfi CrpyxrypuOfi cxeuOfi

flBJIteTCt [epcrIeKTI4BHbIM, HO COrrpflXeH C OTCyrCTBr4eM aAeKBaTHbrX MeTOAOB r4X

aHurr43a, cTpyKTypHofo 14 rlapaMeTpr4qecKofo cLrHTe3a, a Tarcr(e arrropr4TMoB

yrIpaBJIeHI4{. Paspa6oma raKl4x MeroAoB, 6esyclonno, flBrrflercfl arryalrHofi

sa4aueit, z trero rqefr B ax(Ho e 3 HaqeHLr e Anr p ut3Br,rrza p o 6 ororexHr4Kr4.

2. HayuHaq HoBn3Ha HccJreAoBaHuq r.l I| oryqeH H brx pe3yJr bTaroB

Hayvnax HoBLr3Ha Ar4ccepraqraonHofi pa6oru 3aKnroqaercq B cneAyroqeM :

1) [onolHeH r4 pa3Br4r

rgMenqeNaofi crpyr<rypHofi

MeTOA AHAJILI3A CJIOXHbIX MeXaHIIIIeCKLIX CI4CTeM C

cxeuofi Ha ocHoBe QynxqzoH€LrrbHbrx cxeM,



rlo3BoJr{roryvfi I4AeHrzQI{ULIpoBarb crroco6 o6xsara o6rerra (no KoHTypy,

qLIrIKoBbIfi, xou6uHl4poBaHHstir) u onpeAenrrr neo6xoAlrMbre KoHcrpyKTr,rBHbre

cocTaBJr_srcilIr4e Anf, efo peuru3arJur4;

2) tIpeurolreH u o6ocnoBaH HoBbtit sapnaur nocrpoeHLrfl r4crroJrHr{re6nofi

fpyrlrlbl 3BeHbeB c fpynnoBblM rrpHBoAoM, B KOTOpOM AOnOJrHr{TeJrbHbre cr4JroBbre

3JIeMeHTbI (upyNznrr) nno4rrcx MenrAy BbrxoAHbrMr,r 3BeHbrMr4 14 3BeHbf,Mrz

cl4creMbl nepeAatll4 rBuDlr.eHvtfl, rITo o6ecne.IuBaer co3llaHue AoIIonHLITeJrbHbrx

cI4JroBbrx KoHTypoB, yAepxr4Baroru[x o6rerr;

3 ) Paspa6oraH MeroA crpyKrypHoro cLrHre3a aHrporroMopQnoro 3axBarHoro

MoAyJI-fl rro He3aBr4cr4MbrM LrepapxwrecKr4M ypoBH{M, yr{zrbrBaroqzfi napaMerpbr,

H e cB_rr3 aH HbI e x e CTKLI MLI 14 ep apXV qeCKI4 Mkr cB.rr3{Mtr ;

4) llpe4noxen MeroA napaMerpar{ecKoro ar4HTe3a puuaxuofi ct4creMbr

lrepeAarll4 ABI4)KOHI4I, o6ecneqLIBalotqvfi uzuzukrca\vro noilepeqHux ra6apr4ToB

rlcrloJlHl4Telrnofi rpyrlrlhl u cra6mbHocrb cr4JroBofo nos4eficrBtrfl Ha BbrxonHbrx

3BeHbrx npz o6xnare o6rerroB npeleJrbHbrx pa3MepoB;

5) Paspa6oran aJIropI,ITM yrlpaBJreHr4.rr ABr4fareJrrMr4 orrrro3r,rrHbrx

I{CTIOJIHI4TOJIbHbIX fpynll, o6ecne.Iunarorqzfi o6xsar He4erepMr4Hr4poBaHHoro 14

nesaSzrcI4poBaHHoro o6rerra 6eg ero cMerrleHkrflsr4cKrroqarcrqrafi neo6xoAr4Mocrb

Konr4pyro ilIef o pex(r4Ma;

6) Paspa6oraH €Lnropl4rM HenprMoro ynpaBneH:afl MoMeHroM Ha ABr4rareJrflx

Ant co3Aaunfl 3aAaHHoro ycunr4fl Ha BbrxoAHbrx 3BeHr-sx 6eg ycraHoBKu Ha HWX

AarrII4 Ko B crIJIbI, rrro KpI4 Tl,rqe cKIl B alKH o glx p a6 orbr B ycno Bkrflx p a1Luar\r4Lr.

3. Kparrcuir antallu3 coAep?Kanrafl Ar{ccepraqur

Bo eeeAeuun o6ocHoBaHa aKTyiLJIbHocrb, cQopvynzpoBaHbr rlenb v 3ana-9{v,

HAyqHAfl HOBI43Ha, Teoperllr{ecKar 14 rrpaKTr4qecKar 3Haqr4Mocrb, rrpeAcraBJreHbr

rroJroxeHr{_f, , BbrHo cr{Mbre Ha 3aIrIr4Ty

B nepnofi rJraBe npoBeAeH rny6or<2fi aHarrvs cyqecrByloqr4x

aHrponoMopQnrx 3axBarHbIX ycrpoficm, crpyKryp rrx npr{BoAoB. llorasaHa

orpaHllqeHHocTb TpaAI4III4OHHbIX MeTOAOB AHanvgaAJIq MexaHr,r3MOB c t4gMenqe\aofi



crpyKrypofi (<underactuated grippers>). BussreHrt HepeIxeHHbIe sal:a'uv, r{ro

fro3BoJrr4Jro aBropy KoppeKTHo cQoprr,ryJrkrpoBarb Ilenb vsa4a'v.r4I4ccJIeAoBaHr4fl.

BO aropofi rJraBe IIpeAJIolKeH V pa3BuT MeTOA aHaIIu3a Ha OCHOBe

Qynrqzon€urbHbrx cxeM. Onpe4eneuu [paBr4na oro6paxeunr AorIonHI4TeJIbHbIX

ceqsefi crpo eHr4r z QyHxqraoHr4poBaHrar. B nepnble ycraHoBJIeHa 3aBI4 cl4Mocrb MexAy

BBeAeHHbrMr4 cBr3{Mvr vpeawrcyeMbrM cnoco6ov o6xsara (uo ronrypy, IIIHrIKonufi,

xou6ranuponannrrfi ), qro rBJurerc{ BaxHbIM TeoperI,IqecKVM pe3ynbraroM.

B rperrefi rJraBe npeAcraBneH MeroA crpyKrypHo-napaMerpllqecKoro

cuHTe3a. llpe,4loNeHa opr4rvHaJrbHafl. MeroAI4Ka MHoroypoBHeBoro crpyKTypHoro

cr4HTe3a a r4HIVrBVrAyanbHbrMLr Kpr,rTepvfl]tr[l4 OIITIIMIUIbHOCTI4 Ha KaXAOM ypOBHe.

O6ocHosaHa orrrr,lM€urbHa.fi crpyKTypa 3axBara (uemtpe [olapHo-orrlo3l4rHble

rpynnbr c rpeMfl 3BeHbrM?r s raxAofi). PeureHa 3a4av.a [apaMerpl4rlecKofo cI4HTe3a

prruaxuofi cucreMbr rrepeAaqr,r ABr4xeHLr{, o6ecuequBaloulaf, MI4HIIMI43aIII4Io

nonepeqHux ra6apl,IroB (roeQ QzqI4 eHr KoMIraKrHocrI4 0, 3 5 ).

B verneprofi rJraBe pa^:pa6oraHbr €LrrropLITMbI yrIpaBJIeHIar. lIpe4JIolKeH

aJrropr4TM u4enrraQkrKa\w loJro)r(eHur o6rexra Ha orope. Pa:pa6oraH €LrIropI,ITM

o6xnara uesaQurcnpoBaHHofo o6rerra, o6ecneqrasarcqzfi coxpaHeHI,Ie ero

froJroxeHr4s. Oco6oro BHr4MaHlafl 3acrryxllBaer zLnropI4TM HenptMoro yrlpaBneHr4fl

ycr4nr4eM Ha 3aMbrKaroqeM 3BeHe, ocHosaHHHfi Ha pacrlere rIpI4BeAeHHoro

MOMEHTA, IITO IO3BOJI'ET OTKIBATbC' OT CT4JIOBbIX AATqLTKOB HA BbIXOAHbIX 3BEHbf,X.

llonyvenbr aHaJrr,rrrar{ecKue 3aBr.rcr,rMocrrr rrpr4BeAeHHoro MoMeHTa Ant Bcex ceMI4

Bo3MoxHbrx BapI4aHToB B3al4MoAefi.crsufl.

B sarcrroqeHrru rroABeAeHbr r4Torrr pa6orrr, cQopvryrl4poBaHbl ocHoBHbIe

BbrBoAbr, KoTopbre rroJrHocTbro cooTBeTcTByroT IIocTaBJIeHHbIM 3aAaqaM.

4. TeopernqecKafl 3HaquMocrb

Teoperr.recKuur 3HaqrlMocrr pa6omr 3aKJ[oqaercq B pa3Burvvr MeroAoB anurv3a

cJroxHbx MexaHr4lrecKlx cLrcreM c H3Me eMofi crpyr(rypofi, sopvranvBa\w 3aAar{

crpyKTypHoro cr{HTe3a aHTpolorr,ropQnrx 3ixBarrlbx l,to.uylefi, o6ocHosaHI4LI HoBoro

BApkraHTa nocTpoeHzrr fpyllloBofo rIpI,IBoAa VJTYqIIIEHHbIM CLIJIOBbM



B3al4MoAefrctnzeu, a rarcKe B paspa6orre MareMarr,rrrecxofi MoAenr4 Herrp.sMoro

ynpaBJleHl/sycvnveM Ha BbxoAHoM 3BeHe qepe3 aHarrr'r3 rrpr,rBeAeHHofo MoMeHTa.

5. Ilpar<ruqecKaq 3Haqr{Mocrb

llpaxruvecKa-fi IIeHHocrb rIoATBepxAeHa aKTaMr,r BHeApeHr4r pe3ynbraroB B

npoeKrax AO (HIIO <An4p oul.Hafl rexHLrKD) (OKP <Tene4poral-HA> ans IIAO
(PKK <<Sneprzr>>) vr (Dfyll <<PocPAO> (npoerr <KaHron>). Paspa6oraHHbre

anroplrTMbr 14 MeToAbr rro3Bo Irr4JtLt:

o6ecneqzm o6xsar o6rerros c cerreHlrert or 22.qo 89 iravr;

pe€ulrr3oBarb aBToMarl,rtrecKuft pexurvr o6xsara 6es yvacuz{ oleparopa;

KoHTpoJIpIpoBarb ycvnve Ha BbrxoAHbrx 3BeHrsx 6es cr4JroBbrx AarquKoB,

r{To Kpr4Tr4qecKz Bax(Ho 4nr pa6orbr B ycnoBurflxpaqr4ar\Lrur.

6. Crenenr o6ocHosaHHocrlr HayqHbrx no;roxenufi, BbrBoAoB u

peKoMeHAauuit

O6ocHosaHHocrb HayqHbIX nonoxenufi u BbrBoAoB o6ecueqzBaercfl

KoppeKTHbIM I4crIoJIb3oBaHI4eM anpo6zpoBaHHoro MareMarkrrrecKoro ar.;lmipara

(reoprax MexaHLI3MoB LI MaIxr,rH, MeroAbr orrrt4Ml43ar\Lrw, Teoperr,rqecKar ruexanura),

rloATBepxAaercfl pe3yJlbraraMl4 MoAenr4poBaHLrfl Lr yclerxHbrM BHeApeHr.reM B

peilnbHble [poeKrbl Brtno4rr norllqecKpr BbrreKaror r{3 coAepr(aHr4{ pa6orrr z ne

rrporr.r Bopeqar u3BecrHbrM pe3yJrbraraM B AaHHofi o6nacrz.

7. locronepHocrb pe3yJrbraroB Arrcceprarlru

locroaepHocrb IIonyqeHHbrx pe3ynbTaroB rroATBepxAaeTct

CO|JIACOBAHI4EM

(s r..r. c aHanr43oM

r4crroJrb3oBaHrreM crpofr4x aHaJwrruqecKkrx MeroAoB,

Te op erl4q ecKI,IX p e3yJlbraro B c 3Kcrlep I{M e HTan bHbrMr.r AaHHbrMr4

ABI,Ix{eHI{t Qananr naJIbIIeB .relonexa), a TaKxe rroJloxr4TeJrbHbrMr4 aKTaMr4

BHeApeHr,rr pe3yJrbraroB B npoMbrrlneHHbrx pa":pa6orrcax.

8. 3arvreq alalafl r{ Bonpocbr

flo Azccepralll4oHHofi pa6ore I4Merorcf, cneAyroqrre 3aMe.uaHufl r,r Borrpocbr:



1) llonxrue ((ur4nrosbrfi) He rBJrrerca o6ulenpr4HrrbrM (prac. 3, crp. 9). B

Al4cceprallnpl HeAocraroqHo orpax(eHa oco6ennocrb AaHHoro B3ar{Mo4eficrnzr. flo
cyrr4, oHo He {Brf,ercq o6xsaroNa B rroJrHoM cMbrcJre ororo repMaHa. CreAoeano

4arr 6olee pa3BepHyroe onpeAeneHr4e AaHHoMy noHqrr4ro:

2) Ha puc. 2.1 4 (crp. 70) upeacraBJleHa crpyKrypHaq cxeM a, peurv3oBaHHaq

e Huazhong University. B raqecrBe orIeHKr4 BBeAeHur npyx(uusr k1 rro reKcry

Ha3HarreHr4e ((...rH6op 3a3opoB B TpocoBofi nepe4aqe)). [annoe
s uorHofi Mepe orpax{aer ee Ha3HarreHze; Bepo{THo, oHa raK}Ke

ee

HE

yrracrByer n Qopvr vrpoBaHr4u y cvrLrfl .

3) Ha puc. 4.6 (crp. 134) n noApl4cyHo.rHofi Ha4rrucr4 npr4MeHeH repMr.rH

((Kl4HeMarLrqecKafl cxeMa)). AHarorvrrHafl ranQoprvraqur, [peAcraBreHHa-s Ha

pr4cyHKe 3.10 (crp. 104), orpeAeneHa KaK (crpyKrypHafl. cxeMa)). He tcro, xax

aBTop pa3rl4qaer AaHHbIe repMl,rHbr. 3ro BHocr4T nyraHl.rqy B Bocnpr4.rrrve

MaTepr4aJra.

4) B anropvrMe yrlpaBJleHufl ABura:reJlrrMr4 (crp. \26) y KarrecrBe r4cxoAHbrx

AaHHIIX l4cnonb3ytorct <Tecrosoe 3HarreHr4e colporr.rBreHr4q ABlrx(eHr4ro i sseHa s

Kl4HeMarrl'Iecxoft rape CIIA). B rvrarepualtax He npeAcraBJreHo, KaKr4M o6pasorr,r

AaHHoe 3HarIeHI4e onpeAeJltercf,. flsrxercs rr{ Berrlr{vHa rrocroqHHofi urLr 3aBvrcvr

or ycnoBzfi? CorparrleHr4e CIIA raKxe He pacrxr4Qponano.

5) B pa6ore He onpeAeJreHbl peKoMeH1ar1aLr no coorHorxeHLrro xecrxocrefi

rIpyxI4H, ycTaHoBJIeHHbIX Me)KAy OCHOBaHT{eM V rrpoKctrMturbHbrM 3BeHoM,

IIpoKcI4ManbHbIM 14 Me!.lz,.urbHblM 3BeHbf,Mt4. 3ro 3arpyAHf,er Boc[por43BeleHr4e

pe3ynbraroB.

6) flo reKcry I{cronb3ylorcf, Hepacrxr4QponauHue coKpaq eHkrfl (CIIA, I4f 3),

He {BrqroullIecfl o6ulenpzHf,TblMl4. Ha crpyxrypHbrx cxeMax Kr4HeMarr4r{ecKr4e

[apbl, B Koropblx He pe€Llll43yercf, ABr4xeHr,re Ha AaHHoM srarre pa6orrr,

[peAcraBJIeHbI 3areMHeHHbIMI4. floqcHeHzfi, onpe4eJrrroulux raKoe o6osnauenve,

He npeAcraBJleHo, kr gro He coorBercrByer |OCT 2.770-68 <<O6osHa.{eHr4fl

orrpeAeneHo

3AKJIIOI{CHI4E

ycnoBHbre rpasrzuecKlre B cxeMax. Sleuenrbr Kr4HeMarr4Kr4)).




