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(Yxp.)

CrtBopeHHs1 obnamHaHHS Ui poOOTH 3 HEOE3NEYHHMH 00 €KTaMH y MOJBOBHX YMOBAaX Mae
BOKJIMBE 3HAYCHHS JJIA I IBUIIICHHS 000POHO3/IaTHOCTI Ta HAIllOHAIBHOI Oe3meKku aep:kaBu. Po3poOka
TaKHX IPUCTPOIB OPIEHTOBAHA HA OJICP>KAaHHS MPHUKJIATHUX PE3YIbTATIB MOIBIMHOTO BUKOPHUCTAHHSI.

Bupimena ocHoBHa yacTuHA MPOOJIEMH BUCOKOTOYHOT 0OpoOKH HeOe3euyHnx 00’ €KTiB, 30KpeMa
MiH, CHaps/iB, €EMHOCTEH i3 TOKCHYHMMHU Marepiajamu, TPyOONPOBOMIB IiJl THCKOM Yy HOJBOBHUX
YMOBaX.

Po3pobnena KoHUenmis BHCOKOTOYHOI 00poOKM HeOe3meyHux 00’€KTiB  MOOITbHUMHU
BEpCTaTaMU-POOOTaMH, KA MOJIATAE Y BUKOPUCTAHHI MEXaHI3MIB 13 MapajeJbHUMH KiHEMaTUYHUMU
3B’sI3KaMHU.

CdopmynboBaHi OCHOBHI MOJOXEHHS Teopli KIHEMAaTHKU MOOIIBHUX BepCTaTiB-poOOTiB. BoHu
BH3HAYAIOTh BEKTOPHI XapaKTePUCTHKU KiIHEMATHYHUX MapaMeTpiB MPOCTOPOBOIO PyXy BUKOHABUYOTO
Oprany Bepcrara-po0oTa i3 BUKOPUCTAHHSM HATypalbHOIO Tpielpa TPaeKTOpii BUKOHABYOTO OpraHy.
TeopeTnuHi OJI0KEHHS 3aCTOCOBaHI IS aHAITI3Y 1 CHHTE3Y TPAEKTOPI pyXy IHCTPYMEHTY.

BcranoBiieHi  0COONMMBOCTI JUHAMIYHHUX pOOOYMX TIPOLECIB IMPOCTOPOBOrO pi3aHHSA Ha
MOOUTEHUX BepcTaTax-poOorax. BoHHM 0a3yroThCs Ha 3aCTOCYBaHHI OpPTOTOHAIBHHUX KYCKOBO-
MOCTIMHUX (PYHKIIA Ta NUCKPETHUX AaHAJOTiB OJHOMIPHOTO Ta JBOMIPHOTO iHTerpana Jlroamens
(3roptkm). Iy IUCTaHLIHHOTO KOHTPOJIIO Mporecy oOpoOku HebesrnedHux 00’€KTiB BHKOPHUCTaHi
KoeillieHTH mepumoi 1 Apyroi KBaapaTMYHUX (OPM Ha XapaKTepHUX [UISHKAX BHUCOKOTOYHMX
0o0pobneHux moBepXxoHb. [IpoBeeHO MaTeMaTHYHE MOJIENIOBAHHS JIMHAMIKHA BEpPCTaTIB-pOOOTIB
[IIXOM OMHUCY MPOIECIB KYCKOBO-IIOCTIHHIUMH OPTOrOHATBHUMH (DYHKIIIMH Y OIlIIIa, 10 BU3HAYAIOTh
3HaKU TAPMOHIYHUX CKJIQJOBUX JTUHAMIUYHUX TIPOIIECIB.

(poc.)

Coznannie obopynoBaHusl IJisi pabOTHl C OMACHBIMM OOBEKTAaMH B TOJIEBBIX YCJIOBHSIX HUMEET
BXHOE 3HAYEHWE [UJIS TOBBIIICHHUS OOOPOHOCIOCOOHOCTH U HAIMOHAIBHON Oe30MacHOCTH
rocynapcTBa. Pa3zpaboTka Takux yCTpOHCTB OpMEHTHPOBaHA Ha MOJTYYCHUE MPUKIAIHBIX PE3yIbTaTOB
JBOMHOTO UCTIOJIH30BaHUSI.

Pemena ocHoBHast yacTh MPoOJIEMBI BHICOKOTOYHON 00paOOTKH OMAacHBIX 00BEKTOB, B YaCTHOCTHU
MUH, CHapsIIOB, EMKOCTEH ¢ TOKCHYHBIMU MaTepuajgamMu, TpyOOIpOBOIOB MO JaBICHHUEM, B TIOJEBBIX
YCIIOBHSIX.

Pa3paborana KoHIENIIMS BBICOKOTOYHOM 0OpabOTKM OMAacHBIX OOBEKTOB MOOWIHHBIMU
CTaHKaMHU-pOOOTaMH, KOTOpas 3aKIIOYAeTCSd B HCIIOJB30BAHWM MEXAHW3MOB C IMapauIeIbHBIMU
KHHEMaTUYECKUMU CBSI3SIMHU.

ChopmynrpoBaHbl OCHOBHBIC TOJIOKEHUS TEOPUN KUHEMATHKH MOOWIIBHBIX CTaHKOB-POOOTOB.
OHU ompenensioT BEKTOPHBIE XAPAKTEPUCTUKH KUHEMATHMUYECKUX MapaMeTpOB MPOCTPAHCTBEHHOTO
JIBVDKEHUST WCIIONIHUTEIHFHOTO OpraHa CTaHKa-poOoTa C HCIOJIB30BAHWEM HATYpPAIBHOTO TPHUIIPA
TPACKTOPUU HCIOIHUTEIHLHOTO OpraHa. TeopeTHYecKHe IOJIOKEeHHUsT MPUMEHEHbl IJis aHalu3a u
CHHTE3a TPACKTOPUH JABWKCHUS HHCTPYMEHTA.

YcTaHOBNIEHBI OCOOCHHOCTH JUHAMHYECKHUX PabOYMX MPOIECCOB MPOCTPAHCTBEHHOW PE3KU Ha
MOOMJIBHBIX CTaHKax-pobotax. OHHM 0a3upyloTCs HA TPHUMEHEHHHW OPTOTOHAIBHBIX KYCOUYHO-
MOCTOSIHHBIX (DYHKIIUH U JUCKPETHBIX aHAIOrOB OJHOMEPHOIO U JBYXMEpPHOTo MHTerpana Jlroamens



(cBeptkm). Iy MUCTAaHIIMOHHOTO KOHTPOJISI TMpoliecca 00pabOTKH OMacHBIX OOBEKTOB MCITOJIH30BAHBI
KO3 QHUIHUEHTHI MEepBOM U BTOPOM KBaJAPaTUYHBIX (OPM HA XapAKTEPHBIX YYaCTKaX BBICOKOTOUHBIX
oOpaboTaHHbIX TOBepxHOCTeH. [IpoBeeHO MaTeMaTHYeCcKOe MOACIMPOBAHHME JIWHAMUKH CTaHKOB-
pPOOOTOB MyTEM OMHMCAHUS MPOLECCOB KYCOYHO-TIOCTOSIHHBIMUA OPTOTOHAJIBHBIMU (DYHKIMSAMHU Y OJIIIIA,
ONpCAC/IAIOIHNEC 3HAKN TAPMOHHUYCCKUX COCTABJIAIOIIUX JUHAMHWYCCKUX ITPOLCCCOB.

(anra.)

The creation of equipment for working with dangerous objects in the field is important for
improving the defense capability and national security of the state. The development of such devices is
focused on obtaining application results of dual use.

The main part of the problem of high-precision processing of dangerous objects, in particular,
mines, shells, tanks with toxic materials, pipelines under pressure, in field conditions, has been solved.

The concept of high-precision processing of dangerous objects by mobile robotic machines has
been developed, which consists in using mechanisms with parallel kinematic connections.

The basic principles of the kinematics theory of mobile robot machines are formulated. They
determine the vector characteristics of the kinematic parameters of the spatial movement of the
executive body of the machine-robot using the natural tried of the trajectory of the executive body. The
theoretical positions are applied to the analysis and synthesis of tool paths.

The features of the dynamic working processes of spatial cutting on mobile robotic machines
have been established. They are based on the use of orthogonal piecewise constant functions and
discrete analogs of the one-dimensional and two-dimensional Duhamel integral (convolution). To
remotely control the processing of dangerous objects, the coefficients of the first and second quadratic
forms on characteristic areas of high-precision machined surfaces were used. Mathematical modeling
of the dynamics of machine-robots was carried out by describing the processes by piecewise-constant
orthogonal Walsh functions, which determine the signs of the harmonic components of dynamic
processes.
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5. IlopiBHSIHHSA 3i CBIiTOBUMHU aHAJI0TaMM.

PiBeHb poO3poOKM BIJNOBiJa€ CBITOBOMY, a B OKPEMHX BHIIQJKax IE€PEBEPILYE CBITOBHI B
CTBOPEHHI HOBHUX METOMIB 1 TEOpPi KIHEMATHKHA Ta MWHAMIYHHX pPOOOYMX TpOoIeciB 0OpoOKH Ha
MOOUTBHUX BepcTaTax-poborax. OTpuMaHa HOBa KOHLEMIIS BHCOKOTOYHOI OOpOOKM B YMOBax
HEBH3HAYEHOCTI TOJIOKEHHS 00POOIIOBAHOTO 00’ €KTa HE MAaE aHAJIOT1B.

6. ExoHoMiuHa NpUBaGJIMBICTH JJI51 MPOCYBAHHS HA PHHOK.
OpieHTOBHA BapTICTh peaiizallii NpoeKTy ckiafae 15 MIIH. TpH.
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Tepmin BripoBakeHHs — 4 poku. OKYIMHICTh TPOEKTY MOXKe OyTH JocsarHyTa 3a 8-10 pokis.

[Toka3Huku mnponaykuii y BHUIVIAAI MOOUIBHMX BepcTariB poOOTiB, sKi 0a3yloThCs Ha
TPAHCIIOPTHUX 3aco0ax Habararo BUIII HDK y HasBHUX MOOITBHHUX BEpCTaTiB IO BiJHOIICHHI
MmarepianioeMHocti (B 20 1 Oinplne pa3iB) MpH BIANOBIAHOMY 3HIDKEHHI Macu obOnaaHanHs. Lle
J03BOJISIE 3aCTOCYBATH BEPCTaTH JAHOTO THITY B MOOLIBHUX POOOTH30BAHUX KOMIUIEKCAX, arpapHii
chepi, OymiBHMLTBI Ta Ha TpaHCHOpTi. BepcraTu-poOOTH 3 MNPOCTOPOBUMH  CTPUIKHEBUMHU
CTPYKTYpPaMH MalOTh €HEProCHOXHMBaHHA B 5-10 pa3iB HIDKYE aHAJOTIYHHMX BEPCTATIB TPAJHILIHHOTO
BUKOHAHHS.

7. TloreHuiiini kopucTyBaui (ramy3si, MiHicTepcTBa, miaNpueMcTBa, Opramizamii).

Teopis KiHEMaTHKM Ta JUHAMIYHHX pPOOOYMX TMpoleciB 00poOku HeOe3neyHux 00’ €KTIB
MOOUTPHUMH BEPCTATAMH-POOOTAMU 3 OTPUMAHUMH METOJaMHU CHHTE3y CXEMHHUX PIllIeHb BEPCTATIB 13
caMO(OpPMYIOUMMH  CTPWIKHEBUMH TPOCTOPOBHMH  MeXaHi3MaMu Oyzne CHpPUSTH  PO3BHUTKY
MamuHOOYIIBHOI Talry31 YKpaiHu. BukopucranHs pe3ysabTaTiB BUKOHAHOI pOOOTH J1aCTh MOXKJIMBICTh
CTBOPUTH €(EKTHUBHI Ha3eMHI pOOOTH30BaHI KOMIUICKCH, 110 MA€ BAXKIMBE 3HAUYCHHS TSI TT1IBUIICHHS
000POHO3/IaTHOCTI Ta HAIIOHAIBHOI OE3MEeKH Nep)KaBU 1 OPIEHTOBAHO HA OJIEP)KAHHS TMPHUKIIATHUX
pe3yJbTaTiB MOABIMHOTO BUKOPUCTAaHHS. [ImanyeTbes po3poOUTH HOBI MOOITIBHI BEPCTATU-POOOTH JUIS
po060TH 3 HEOE3MECYHUMH 00’ EKTAMHU.

8. CraH roroBHOCTI po3poOKH.
Po3pobneHo Ta BUTOTOBJIEHO IOCTITHUI 3pa3ok MOOLIBHOTO BepcTara-pobora. MoximBa
PO3po0OKa JOCIIHO-TTPOMHUCIIOBHX 3pa3KiB HOBOTO 00JIaJHAHHS Ta BIPOBAPKECHHS HOTO Y IPOMHUCIIOBE
BUPOOHUITBO.
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XapakTepucTuku (mepexigHi mporecu) B CAY). A TakoX mpu MiArOTOBII (paxiBIiB 3a MPOrpamoro
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Pesynbratu pobOTHM y BUIMISAl TEXHIYHHUX MPOIMO3ULINA MIATOTOBIEHO A0 BIPOBAKEHHS Y
Jlep>kaBHOMY HayKOBO-BHIPOOYBaJIbHOMY MLEHTpi 30podHMX cuil YKpaiHu, II0 MNiATBEPAXKEHO
BIJIIIOBIHUM aKTOM.
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