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YAK 515.2 Bacunercekuit O.B., K.T.H., IOLCHT

TEOMETPUYHE TA KOMIT'FOTEPHE MOJEJTIOBAHHSA
KIHEMATHYHHX IOBEPXOHb

Pospobacro marcmatudHe 1a uporpaMae 3afcimedcuii OGMHCIIOBAALHOT LPOTpaMH
PLOUGH. AsTomMaTuioBaHC TPOSKTYBAHHS KIHEMATHYHHUX MOBEPXOHb MO:IMLL PCaTiioBane Ha
Gazi MaTemarnuHOTO nakety Mathcad.

Kmonost  ciopa: MaremarvyHe Ta OpOrpaMHe  3alesnedeHHs , aBTOMATH3ORaHE
NPOCKTYBaHHA, AITOPHTMH 1 TIPOrpaMH, KOMI KITEPHE MO/IETIOBAHHA.

IMocranoBka mpodnemu. [Ipu po3pobui MareMarH4HOIO T4 MPOIPAMHOIO
3abe3rmeueHds ABTOMATH3OBAHOTO IPOEKIYBAHHA KIHEMATHYHHX IIOBEPXOHB
CKJIaJHOrO YTBOPEHHS, CTYASHTaM Ta 4CMipanTaM iHXeHepHHMX (aKynbTeTis
HeOoOXIIHO BHBYATH TPadOAHATITHMHI TA KOMITIOTEPHI MCTOAM ITPOCKTYBaHHA
pPISHOMAHITHUX  TeXHIYHMX  TIOBEPXOHb.  MeToNmuKa  aBTOMATH3OBAHOTO
MPOEKTYBAINA ~ TaKHX  ITOBEPXOHbL  I[IOBHHHA  BiATBOPIOBATH  pcalbHe
KOHCTPYKTOpCbKE npoexTyBaHHA. [0 CKNagHux 32 QOPMOK  TeXHIYHUX
[OBCPXOHB, MOXKHA BIAHCCTH [IOBEPXHI NOAULS 1A 00pOOKY IPYHTY.

AwWaniy ocrannix pocaizxens. B poGorax [1], [2), [3] npuBencuo Teopilo
NOBEPXOHb IIONMHLE Ta Gopm npodinio 3HAPAAL Ana 06polKy IpyHTY. B pobori [4)
po3pobiclia  METOZHKA TCOMETPUHHOIO TIPOEKTYBAHHA TaKUX INOBEPXOIL.
AKTyansHOIO € 3a1a4a PO3pOOKH MATEMaTHYHOI'O Ta MPOIPaMIioro 3adeslleyeHHs
KOMIT'IOTEPHUX  UPOIPAM  TIPOCKTYRAHHH IIOBEPXOHR MOMMIUbL 31  3MIHHHMH
napamerpams, rabaputamu i npodizeM no6oBOro KOHTYpPy, fiki 6 jJamu 3Mory
3810BOABHATY HeOOXiMHI TCXIIIYHI BEMOTH.

Mopmypanns  MerH crarri,. Ha oOCHOBI METOOMKH TI¢OMETPHYHOTO
POEKTYBAHHS MOBECPXOHb LOMAOG (4] PO3poOHTH MATEMATHYHC Ta lIPOIpamHe
3ae3neveHds aBTOMATHM3OBAHOIO MPOEKTYBAHHA LHX TIOBEPXOHb, Ha Oasi
TIOIIMPEHOTo  MareMaTHuHoro mnakery Mathecad. Lle gacte  Moxausicts
KOpMCTYBadam po3poBieHIx MpOrpam: 3aCBOOBATH MeOMETPHHYHI 1 KOMN'IOTepHI
METOOX MOZEI0Balis] NOBEPXOHL TONHIL; BapilOBaTH i JOCHILKYBaTH dopmy
npodino 12 napaMeTPH MOBEPXOHL; OTPUMyBaTH HeoOXLuHI TabangHi Ta rpadiyni
AOKYMEHTH.

OcHoBHA YacTHHA. Ha ocHOBI po3poGieHOro TEOMETPHUHOTO AICOPHTMY [4]
NPOIOHYETRCA KOMIT'IOTCPHEE METOA NPOEKTYBAHHA KiHCMATHYHHX TIOBEDXOHb
NoMTHLE, peatizoanmii y Burnaai nporpaMu PLOUGH, Ha 6a3i MaTeMaTH'MHOIO Ta
rpadivsnoro makery Mathcead.

TIponoHycThCA aBTOMATN3OBAHUH MET0/] IPOEKTYBAHHA NOBEPXOHE NOJIHIUE,
33JAHNX ¥ BUMIANI KiHEMATHYHHX MOBEPXOMb IHApoigis. 1li noBepxHi MOMXHa
320aTH  ABOMZ  IUTOCKHMH  HAampAIMHHMH KPHBHMH  ApYTOro  mopsanxy,
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PO3TALIOBAHAMH B TOPH30OHTANBHO HPOEKTYIOUHX TLNOLIHHAX
8; ma 8, NCPIIERAUKYNAPHAX T0 Nesa Jemela K;L; (puc.1), Ta ropusoHTansioro
TIOWHHOK Napancrizmy /7.

S

Puc. 1. 'eometpuune TPOSKTYRAHHA HOBEPXOHb HONHIIE

IloBepxus uMniapoina yrBoproeThcs IpH pyci UPAMOMIHIHHKX TBipHHX
BINOBK HANPAMHUX KPUBHX 1APAIENEHO N0 MIOMITHA napajeniamy.

Hanpsamui wate napamerpuusi KPUBI IPYroro MOpsaKy 3pyvYHO 3aaBaTH B
IDKCHepIoMy BHrAS [4] , Brutcanumu 8 omopui TpUKyTHUKE A18,C; Ta Ay B,C,.
KoxeH 3 TpukyTHuKkis (puc.1) samaeThcs koopauHaTaMM (x, 2) mBox onopHwx
Touok A i C, IBOMA JIOTHIHHMH /10 KPHBHX, 1[0 TPOXOIATE Yepe3 [ TOUKH iy
KyTamut eps{ Ta eps2, | nepcrusaroTses B Toum B. IT'sTHM apaMeTpoM, Moxe
Oyru Gyme-aki mpoMixui Toyky E KpuBHX, ab0 3agaHi IPOEKTHUBHI koedinicHTn
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2], g2, Wo BH3HAYAIOTE BM)\ HAIPAMHUX KPHBHX: €NIIC, AKIO g>0,25; napaGoay
(g=0,25); rinepbony (g<0,25).

JlnA COopouicHHA PO3PAxyHKIB BHCOTH s HaIPAMHMX KpPHBUX 3alalorsca
OJHAKOBMMY, PIBHKMHE BHCOTI 1060BOro KOHTYpY. Jle30 emema 3HAXOQUTRCA B
COPH3ONTAIBII JUTONIMHI HpoeKuiH [7;, Ta HAXWwIeno io cTinkm Gopo3nyn Hik
KytoM gam=30 ..,49 . Biactam, noMix IOIHHAMH 8y mad, 3amAEThCA
napameTpoM pp. 3a1aBiy HEOOXIAHI NAPaMErPH HAIPAMBNX KPUBHX, B pesynpTali
peanisauii nporpamu PLOUGH oTpumaemo Bcio  HeoOXinuy Tabnuupy Ta
rpadiuny iBGopmariio 418 10CTIKEHb.
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Puc. 2. HaTypanbHi BETHYAHA T2 TPOCKILT HAIPAMHUX KPUBHX

Ha puc. 2 (31iea) moGyn0BaHO NPOEKLIi HATYPaJbHHX BENHYMHA NBOX
HATIPSMHUX KPUBUX, 330aHAX y BUIUSALI cirinca {(g{=0,35) Ta rinepboau (g2=0,2)
PO3TAMIOBAHAX Ha Binctami pp=40Uma. Ha pucynxy cnpaBa NIpENCTaplICHO
dpoHTANLHI Ta [OPM3OHTANbHI [POEKii X KPHRHX, NIEPLIEH/IMKYIAPHUX 40 Jie3a
nemema K, L, (auB. prc. 1}, ze gam=45

Jist moGynoBK OBepXHi noMHL HeofxiHO 3aaTH HA dponTansuill npoexii
n06oBHit xouTyp. Qopma T06OBOre KOHTYPY 3a12€ThCA AOBLIHHO, 33 IOHOMOIOI0
j-To umc/ia OOMEKYIOUHX TPSIMUX HPEICTABICHHX Y HOPMAILHOMY Burasa, TobTo
BEMMUMHOK Biacrani p; BiL NOYATKY KOOPAMHAT 10 i-101 npsimoi (i=1,...,j), 1a
KYTOM Haxuny NepnesMKyipa alfa;.
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Pauc. 3. dpontankHa ipoexuis moGoRoro koHTypy Ta HalPAMAWX KPHREHX

Ha puc. 3 npeacrasnesno $poHTatsHy npockilio .loﬁosoro KOHTYPY 3aJ2HOTO
CIMOMa OOMEKYI09HMH MpaMumu { i=1,..., 7).

[Mpamoniniiini Teipri nosepxHi unmlmpoi',ua (Hanipukan, TeipHa MN, puc.1)
YTBOPKOWOTRCE  TIPH  NEPCTHHI  A-THX  (k=/,..,n) TOPH3OHTATBHHX IJIOWMH
MapaneiisMy, 3aMaHHX 3 UCRHUM KPOKOM  hh=h/(n-1), 3 HANPAMHIMH KPHUBHMH,
Lipy nepertnHi (poHTAILHO TPOEKTYIOWHX IUIOWMK, WO HPOXOUATE gepes
oOMEKYH0UT TpAMi N0GOBOrO KOHTYpa, 3 HPAMO:THITHHMU TBIpHHMH UHITHApOIIa,
YTBOPKIETLCA poGoya TOBEpXHA MONNLI.

Puc. 4. Pofova mosepxus momimi

B pesymbrari aBTOMaTM30BaHOrO MPOEKTYBAHHA B rpadiulioMy BHTAfAI
OTpUMaeMO (puc.4). (GpoNTaTbHy Ta FOPHIORTNLHY TPOCKILT NOBepXHi IO,
3adan0l  uMningpoimoM, ofMekeny (Ha  ponTanbmii npoexuii)  JioGoBHM
KOHTYpoM. Takox, Npe)lcrariieHi POEKLT ABOX HALIPAMHHX KPHBHX, T4 BH3HAYCHI
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npaMoniniiini TRipNi MoepxHi nonurl. BinnosiaHo, BCA BUXigia Ta PO3PaXyHKOBa
iid)opMaLis PO MACHBH TOHOK BHIAECTHCSA B MUCCILHOMY HM Tabnuunomy BHDIIAAL
(Ha pHC. HE [I0KA3aK0)

BuUCHOBOK. BHKOPHCTOBYWYH  33/1aHy  MCTOJMKY — aBTOMaTH30BAHOIO
TIPOCKTYBaHHS [OBCPXOHB TOAMIB Ta DO3POGICHY KOMI'IOTEpHY Nporpamy
PLOUGH, MoHa 3MiHIOBATH BHXiAlII ApamMeTpH, BapiloBaTH Ta NOCTIIKYBATH
dopMy poGoUNX MOBEPXOHL MOMHIL, & TAKOXK OTPHMYBATH B THCENLHOMY HH
rpadiuHoMy BArIAA HECOOXIIHY 4TS TOUIYKY BapiaHTHHX piwens iunpopmariio.
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AHHOTALMS

PaspafoTanc MaTeMaTHHeckoe #  UPOTPaMMHOC — olccrewenne BRIMHC LM TEIBHOR
nporpamvel  PLOUGH.  ABTOMATHM3NDOBAHHOC — DPOCKTMPOBAHHC — KMHEMATH'SCKHX
noBepxHOCTelt 0TBALOB paspaboTano Ha ase MATEMATHUYCCKOTD NakeTa Mathcad.

Kmoyeppic cloBa: MATCMATMYECKOE I TIporpaMmHoe ofecnedeHue, aBTOMATH3HPOBAHHOC
JIPOGKTHPUOBAHKE, AJLOPHIMb H [IPOFPAMMEL, KOMILIOTEPHOS MONCNMPOBAHNES.

Annotation

The mathematical and programmatic providing of the caleulable program PLOUGH is
Developed. The automated planning of kinematics surfaces of dumps is developed on the basc of
mathematical package of Mathead.

Key words: mathematical and programmatic providing, automaled planning, algorithms
and programs, computer design.



