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4otr2omrw{ OA., Mapun! 8.H., @ponos I.H.
OAO "KoMcoMorlcrce-Ea-AMlpe aBnaqnol{roe nporrBoAcrBennoe o6r,epmeme nv. trO.A. Iaraprna".
Pocclrr, r. KoMcoMorhc(*a-AMJ'pe

MEfOAIIKA OIIPEAB'IEHUq MI4HITM,dII'HbIX TASAPITTIIbIX PA3MEPOB SJEKTPOHHOfr
MO,4L'II4 ,IIETA,IU

AHau4is

IIpu oxpoaaanenui me*ronozii aemo. anBa4ii
nidzonocru eupo4aaanaa fr omnunba!& sueopu.ma&n

amepianlt ka ocHo 6i su$opucmaHrla e netmp oHHtLt

No1etei, cmaopeuux y CAD cucmeiti Unigraphics,
anrmtac ,nla'n au arllrts ninluan nux n6apumnur
poevipia aemani. Sa pononoaana Nemo4uta 6osao.we

6tts le'aotu,1ti:trbs-rbHi za6apumu ereEmpoHHoi jtod eni

aenanitur odtoei aH&Ei3g cnpoqe\oi Eacelwoi itoAafi
denani i no6gdoeu ua u ocHosi ongtnoi o6oNHKu no

eiaoNur ateopumvax ata 3D eunaaxg. 3 uua 6!o
o6panu odux tenod fpcxena i rpo6neHa io.o
noaepbaup Au 3D, uao 

^oseotw.ta 

au*opuowagcamt
@!ce lnoptraKo^atn moqcu 4racemHoi itoAed Aenani.

Abstulxt

In the beginning ofapplicatiott tcxhrclogies ofcom-
pubr-aided pro.ess planning ofpro&ktion and oplifti-
zation of using maknals on the base of applyng
Unigraphics CADnodels a tash aise about the detemi-
nation ofminimal ooerall dimen$iofts ofa parL. Pro-
posed nethod allous us to solae th|t tash using analgzc
of a sinphJ;edfacet nodel of a part and building it'$
coruetc hu bg ?oell-knolon algoithms for 3D case.

Gmtum's methodews sebcted aadnod;Jiedfot jD, uh;ch
alloros tt use ordered points oJ alacet modeL

IIpr peueIrru pa3.ruqH6Dr rrportloacrBcHnbl\ 34ira\,

r_amx ren nornrauom4 c6opwl HoprneoB:Jxre rnrepr{arol
nr.r, neo6xoanro onpere"rrarr, nmlleruxne nr6apnrr*re
p:BMepir aeranr4 r,rrfi xorj{ 6br llrHuwrnlr]}rc B6rcory, .rro

6"rn do6ln r nrrl v -r r r l :'o6pa6o_rl. oc",.c(.p'.xror
voleru. B coBpeMeHHmr cricreMa\ CAIIP, xax oreqecr-

BenHoro, rara rl 3apy6exHoro lpo]43sorc1!a €arlrl 3'ra 34{asa

11 craBrrcir, ro peanr3ye, cr eac'| . o [1]. lIo,I m6apr{roM

aeTant B fiekoropoM Harpanrrerfflr rpuHrro rloHrvrrl
Fr.mtHrreM€){Arp] I']lloo(xrs,nrnePnq4rqlrsplsnq
3n{aIrHorryualpar erfljlo x Mc:ronry{jr rc.ra cE}x pa3n6x

cropoH (Pric r).

l(ooplllfta1, lrTo ctlLrac l{ Ieiae]cr Ha nporf3BoIcTee, ,t lfi no

rpocrori nporpaMMe, Merorov nepe6opa rr,r.rucrnrr
n6apurr,r rro rcev rcauoxr*r,rr HarrpalneHxr\r c IrraroM I1o

coepe B 2 5 rpaAycoe r srdparl runr.namuue. Bpev:r
Bffiojlnelrrlq ra(oii rporya-vMbr cocraxrqer MUHTTrfT^f 15

MxHyr A.r1' npoc'roii Aerarr. I,rn ycKopcHrr lpeMeHn

BsrrlrcrreH],nr MoxEo r4c[ojr$oBaTr Merolt rp4ryemHoro
cnycka. olqlaxo 4rr .4eraneii cro,moii @pl6r c ror.am,in i\trr
3rcryerq,afa,\fi4, pearrrfi a4rr Mrop{TMa ycroxHrercrr, re}r

6o,ree.ro 4,ra pe:urr'rsaqlrli rroii sanaqrr Bflo,rHe Mor{{Ho

ucnoJllaorar! ynporueHFtnr rmMerpn€c{ao MoAe,rr,. Ta(
pa6ora co clr1ranIrolr,'}ff +)'lrxqnqrx, xcronn3yercn1n B

CADcracreMrx rp6]er6on, eB6FnrcfiTerDlr{dxpec},lro},
.rev pa6ora c nnocxocr:rMr, ro3rorry ars npocrorl,r x
]'lllBepcarBEocl]r rBr rpe4raraeM rd'rorEnoBars 4)acerym
rorr','ON4) yrpoL.d o .Har-p.r.tua}l oir o -
Hocl}Io, IpeAcrrBrlelfl re fiolepxHocrt r]erarTlr MHoIo4laIr

HnrcM, rae r.i],i{q(ar r}aH! 3ro IrirocKuri MHoro)'r'ojl'r{tlk,

Bo MHorxx CAD crcreMar, HanpnMep Unigraphics l1l,
c\,'Illecrryer BG;\roxGocrb floLipo]rrb lpaceTr'ryrc MoAe,rb,

annpoKctxnpyrollyn xcxo4ryrc, coeErxefi rfi r]\a,r rMp:]-\M

.!ir\!t c erJFlnror.r rolnircr6ro rrar{oilr.arbHom }Trra oroloH€r{rt
Hop\r:Lnu noBepxHocTu r{ HopMa'Ir ffrocrccTl1 Oacer? fir'rr'r

MarctilalrbHom on iroHeHrrr oclrcc1x oaccra or roBepx-

Hoflu Mo.qeflr. TeM cr,\6l!r rlpeInorrc.I*srii Meroa ]'r Bep-

c:|jreH rr Mo)ker c]roi'rr,ioBarbcs Bo vnotrra CA-D cr'rcra\r:Ll

C)'rqecrByer Hecxoftxo nonroro! K peltr€Hrno aaHxox
sa,aa'x,r TirJr B pa6ore [2] Oprvana u IILmrpa no onpenene-

In{oilr,a\{oi,mftrflrftrfltrn trLnn]ror,r[r](nlli.4{ctrT:l1-6ErK[rlero

npon3lo.r6Hyrosarv,l|rrj/Tyro Kpuryro, r.prfsar3:LleIrrerct

Pqc. 1. fa6aprr aera,rr H B nanpaBren!! xi

Tarnv o6pa:or,q ullrrlu:r-arnlln ra6apur seraru :ro
Mr4r{ ftrbHeluccrotnuelenvry**o,rrl,rntnu,t"xan:arnr $
lr.rt rerllrn. HeKoropHe CAD cucrelrn, Hanpnrrep

Unigaphics, no3Bolrlor orDe,qenur! ra6apnnr e paiMepbr

,Ier:Lntt r 3ataHHoiii clrcreue xooplr.rnar. 3rr ra6apnrn
B6rtrrrcr-rtror., B HanpaBircHn oceii3araHHoii cncrei\rbr

noopamar i y, z. rlro6H rraiilr r1xr $rur,!$re li:l6apurbr,

aeo6xoglMo rfi6o evnlenqecKfi [o4o6parb c]rcrery

3B o llorrofio,ru{ O.,{., @ Mapr,r.rn E.H-, O OporoB ,{.II.



z/zoooB?€;rrffi
anponcr Mrlprloqrll rrHo I ojrlo'! r,Hrnroll ]i lohddlrc I crlj
lrr.iHr Mal]r,i rr,ii oxBarhDaro| Lrii nf axo\.To_,Lr,t1h xo,rxcH
&l(:arncr o,{]rotl m cr.opoH L1/rrr el o fiofic]cl 1pc6ve1fj1 Bpev,
l4rotloprltollr"fl]rltnffQtipary rff-rra oopoH rfi lorol&-16]r!fi.a
B pe5ore l3l O h?rcl,,laH :L,roplrrr )ranorireinn .\!juruarr!
rlolo orilarus:mrlcro np[lroyr o"]rnHol o naFnr Jlc-llemrfitlla
(r{ot)oonr) rjle }lHo{ecrDa rorren B rpexrrepHor
Irpocrpatcrne, Ho er.o Meror rpe6vc.r ],xc O(|r), ryc n,

T..TI" ,rb,
r',o',_ 41\i. r.. ( d--.,o
pa3rr$ fr'rrn o6beLf B rrfr\1o),r-or1l'Hoii (opo6r.e h1lx 4,r, z_\
r,\ t '\r,r ". , ,j ? \.o,r,! p

ts crar,c l{apnnra rr Cfe+encona peuraer riqa.ry, rpe5ycr
1)1, 

1.'1 ,.f ,irD..., \B. l'D'o-.lLt 'r s,Hr 0. o.- "R ro. D"

nBr1a{.'rbii rrrororpaHHnri (mrrJ],n1ro o5o"ro,:ry). a v*e
:jarcx ricxarl \xiHr\r:r'll1wro o:l;a:tlmarouryro ropo6ry,. Orur
ooocHoBlBi{or3lorrrot\ojlHecX.r.lr,r.r fi'lnpu.nnr:Nl1. Bo
nep*x, e pa6ore 1 1'cona J5l ;ro]ur:arro, qro ec.iu o6beKr
par]rlclqaer cr B npnroy o.EHoii Kopo5Rq ro 11 fro |hrll],trm,q
ooojro!fiiir rarok€ ro.!^Ha no,u€ntrrl]q u Jlcti. 31o ,!,ue r.,
oqcBlrrFnnrj ec,llrr Brrr6 iuic rro6r,re ro,llr]i rmor olpalrH rl].,a,
.rrcxarlic Ha lprfiruc, ro tlpr iu.r.l]r.Irl|r, coeitrjrrtulr:u{ rri
J.LDiHa,reJlmrb ne ro,r},(o Bn1-rpn rrr rl,r|.roir o.5o.rouor, uo fi
nHylu o\EaT6rlruoqeii (oMi]rTnKniq n i:Korr nr oHa rncre
Erm!(' n. ro-Bropbl\. arlop]rrnrr pa6oTnr c ar,ul1t|r]unr

per r,Ilri, q r1c,to ,folcri BnrD/ toit
o:](rl]o! riu rlorkel onrr b 3Hnqrft1cHo i\rerfin r q rrcrt ! L 

jco r olex
xcxolHoro rHororpaHHxrin. I{f.rrc, roro Ha Harr !3r_,rrlL
nr,In-,kl:-{ ooo.,ro! Ka oo}erra ! oxcr 6r,r.ra ucnoiruorer n n
4't' perrenrr rtrrorlL.al1l iirrlaq iro:Foro}(r'I rpolx]Eor
crDa. Clar(ccrnycr Hec(orrHo arr opnr\rorr Ht-\o;{!ircHnJ]
B r,rq,'rorJ,ri o6o.,ro.reH :r,r, 3-ri nepHoro c.,n rlj{_ {o fopHe ts

cpqEie\l rpol ror rrpcrli{ rponotuloB-, ,Ho€ O(n,jogr). r.Ic

_ 
OlxH r:i .,["]rJ r!\ :ur oplnlroE nr, jqricrl.rr |,t B!]PK,lori

nroon .tr:tr ,"t I r1, 
""o,6 Jslh |o"i r,l. H ,\.\ .,",.. ." ,,-.. ,o

B ro\1, .]To BHir.la.Ic tr .,i-ri Har6o.1t \,:ra,tei tHr,L\
fp)r o'f .rlpvm ro!elr crporlr.jr rcrpa3rp. R
ILo'loporlr' 3al err peli\?cr rl]Ho ;ro5an.,r;rrorcj{
llHclrllrc roq{r.r jL.rrr.:LlHH.rii }ri rlrcpertrn
lHerrtHe]f ooojroqKrr. ilprrpa6orel:rrorL|rrra
alia.']n|nrpurl.c, f ar.!fir]I]uc ry:luji nr,i1n,1i"1ortj

ooo".roqrir | !6rrurc'rmor.' Har.L6o1e! _!J le|nr,rc
ro.l!r'r(]l ralEnp\.crloir rr,{octio., j 1.e. lltcan a
Br,xllri,lom \ulorot pilHlflrt{il B 3aI:rHTrOll mq)ats_
.rrerxflr tcitri Rrlrronrftr! ]J(6o.nr,rr^,lo rioJcpt r
iarrnro :Lr r oprr\ra q,jckhulL, qro6br naroemr
erircory rnroro4 i ufiu x ur:rm jlupve\r rcny]Le]r
HnreanreliltrI rl cELnr xarr, cc c prF;ee rrajir€H
Ho ruHrnrariHoir Bhrcoroii. ro rfl,r ro".r!,u {
relxoc nprlbjrurlicHrre x no|crir" HarpanreHrr{
\ir { lil6Hoi1ltrco1rr.

lJ.r.1e lr:Lrio]|,{ernfi Bnnrvrrr1oi o5o.,ro.rnl rnr
rq)r11x^l:|e.\r Hatr,lLclnroe H:npa4lclrfie rfi fi LL\rrlIn
fion Rr,lc{fi)t _\nrorDLprrjrn&1:t] I ril!]:LrD]ar fi I lilxo_

.!ev rlu6o,ree 5.;rrrrtrr,ro ( raranuorr! ltaqr xe-

rrno rpann rrc Harp:lErer ro ee |oprr:LDu. 3erey ricnoj!,r),ri)
rlcroA npc!"roxcHHr,rii ! crarm l,{ l, rynrr racrr r ury^-rr ro
orx!.^ro$$r lcpexotut Ha coccIrfire rparnr, Ho n or)!1uj x o I rr{
rcro,+| \[r ]tctl(1t1}3],eu rr.ro! rpa,fteHrHoD cm,c]cl4t qem

rc Ecex cocejLHj.r c lrrgrr(eji 4rar]'to, rir,l Bnr6ftlacrr ry y
r((Jro]lori y1o.r c lri$lrteji 1i:llr&r"rmti| rnm.r lomopaer.ca 1o
rex rlop roKa er,lcora _uHororpaHHtl(a n rja11paBireHri]l
Hop\r:Lrrr reiil,rqerl rFrnr rrc 6v4e.r 5o"r+,r[c, .rerr I a4rau.rr:
H n npelar.tyrqeri. 'Iatilrrr o5pa;oy, qrrr lox xe ropr:lne
croxHocrrl :--rr.opr.rr a O(p€), !.Ie p .I]rc,,ro rpaHcii
er,r Ltr,,ruri o6,r. rusJ.r r. r r_ rr,p!
onxo/1r'lr 3}ra$fler$r ro f,reHDlcc {rcro qrerreii Eaq rruorlrer urr
It IIF'-L i b... .t\trr^ o D,f

, I r'., .].r'rr,I ,rro1 1.rr

ruriolr'r(, rfefoJorr npocrE4)oeaH r eclr{ ro,lch t6nlv}t{o
ooauolllcr rllr rlrockofi 6 nepner{tl1(},.aqpHyro H;upaB{el.lllo
rrfillir\farl},Hoa nblcoTsr ]l t{1_\or}iteHls tanp ,lcIIII' rfi lx-
rarrbHot sHcoff no.,.l, qcHHor o EbrryK{om \n1oroJ.f()]trmfiir
uc'f aB1ljnecj1 HaxpatJeHnr E brqfi c,lrcrcji BcxroprLlr
qrorlJneJcH ell ;S}'\ Har-!{er I HrDt.

. llpqrno{rcmrEnirerortrtcJr']ox,HooH r€l^{nrlBaer,roro
QaKra, .rro 

OacerHa-q rore:n crpo rr;r no :r.rcrlTponuoir
sorrcinl retrra rr QaHr qraceTn.rrj uole-rrr l|{e \,rJopj]Ao,rerff.
ltrrecrtst'cra'llopr'|It fp3\e{i [6] rroc4roerjjrrHxr.l:,ror".r
oooro'u , 

jrrl' Z )i \repHoro cn"+u.r, o5roiLirrropa::louemfix
ro'rcx r'iJoloyro,llHrtn 3a rpetrl O(n). I1pe1:nraerc;r
rlo.4epr r Lr:rarryr 3roro ail.op|r,\ra jr r,r 3 r lepHoro c,rt"rtuq.
1 axalc Kari r rjrr rB\rnrepuoro cr1"r:u urlLlro mr6p:r r r,
Haqtr | noe Hir4rr]llenxc r7 Hai,r Hau5olee \rnrrrer I 1!rc i o!{v

'dr'l;-:\:"- ;
.,'-n l.' | .Lroi r o

BHii.r or rorieH npq(Luluefo \pon I i'. raiue :x:Lrr,31iprer1

''^-'o
'.1't .z 

".. 
.."1..,

ro.riirj A. Ha ,jerBepror \Dor; | rc
I rr\'5rnri cl6r0.,r B ro,rriy E coiilr.rc:r ,rsa riri no pc6pv
CE ll DE, rioropr,re r1pr.Irrn.,1.rcnxr rj:.IH.\r! dxrcer\. CD]1.

Pxc. 2. : Jar, fl re B^rf\r!r{ t, eir
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3ror 4racer flo pe6py CD ucnercs Qaccra BCD t
yrorr rferyIy e-runr{ Qacera}rf neHbne n.

Ta(]{e (a( anr 2-x MepHoro crrytlat yAartcM
pe6po CD n ryarr CIIE n BCD, a BMccro ll x

lBo.axM pc6po BE n ryaHra BCE n BDE. Ana".Io r.rEo

rpo3ep{err nce ocrMlH6re rpaHr QacerHoii Mo{ern y
(oropHn Ha renyrleM }?oBHc o6otireur,I Bce pe6pa n

r cxyqae crocercrea c rpanno, rarxe c o6oiiAennrur
pc6paMr n o6pa3ylllrlc]1 yro,l Meflttue 7r, /Ie,']aeM

coortercltsy}c)r4rle 3aMertL IJrt RHoD! co3rafiHbrx

rpaHeii npouepqeM BorHyrocrs c coceIHrMn
o6oiiaesnuvn rpas;ruu lr reJaeM coo, Berc'rBybnryIo

3ai{eHy ao rex Ilop rroxa co BceM[ coceasM[ rPaH]4

o6pa:yrcr nunyr-rroe coeAnnennn. BHoBr, cnycKreMct

rHu3 r1o pe6paM Oaccl:Hoii Morerltr Ha yporeHs EHu3

r flonropseM npoqecc on]rcaHHbrii BHrIlc. TaK v6r

rpo.o,r:r.a.I no " 6"n pc6pr " y.') o6oil rF',".
Bpenr o6ro4a pe6ep rf;rcernojii rroAerr Err raHlIoro
a,rrop rna O(n), rre n qnc.ro ro.rc( Oace,Hoji

Il(xre noceoettrIg BLnF"noii o&Ino.+ol BO npe!,Doxen

Hnnr pac nperuelr vero,io fpcxerq mqeu rncmra,rlnne
rafupr5l B'tr]]'I{iron o6oro'{c{ rrcroro}r ry{uLuefircro cqlcKa

Kak vnorfliHarroc6 lbrrre (pnc. 3), Ho l')rc aa Haua,n'Hoe

HanpaBreH]re nPnHnMaerr HarpaB,jleHtre topvatrrn
rporfi no.rbHori l)aJi.r BLqlrrroii o6ono'{o! Hanpftcp rpaut

ABCDD Ha prc 3. Ha prc- 4 nol|a3afl npfiMep aera",ru

r'r e6 B nyl{,'roli o6o.ro.rxr- I,rr y.co6crra o6oro.{ka

noxaJalta Iroryxpo3paqlto.

Ptrc. 4. lltrMep aeran ! ee Bnnyllori o6oxo'rl{t

B crar,e HaMx nperLr'rorxe]r:rvero.IlrKa oIrpeAe.rlcHxt

ra6apurnur pasircpoc lera.rtu no

ibacerHoii Moaefir (OM) 1e.'ra (vnororpanunxv)
raxas, qro }lFrfic.reHrrl ocyqecrBrl'lcrcr 3a (oporxoe

AIq notr-Is3oBarere lpe s, Hccfiorrtfio cc(yHlr )la

o6r,r.rur,rx corpevenrrr,r\ rlo\tD6Iorepax.,{aH}ra;l
rreroAnrLa 6nr,ra onpo6oBaHa Ha rpoqe/rype
ropvrposarnr vaTepfia.JroH Ha :Jrane noaroroBnlr
npor3Boacr8a OAO KHAAnO. r'. Ko]1coMo.rr,cx Ha

Ar[?e.
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