Jlekuia Ne5_IIT B AB

Ckaananns inpopmauniitnux (IM) (Mmarematuuaux MM) mopeJieit

ckiaagoBux ' BK
5.1. =4.1. (muB nmekito 4)

5.2. Indopmaniiini moaesti MaHinyasiiiHMX cUCTEM MPOMHUCJIOBHX POOOTIB
5.3. IM 3aTucknux npuctpois ((3II) cxBatiB) npomucaoBux podoris (I1P)

5.4. IM 00’€exTiB MaHIMyIIOBaHHS (PO3TIISIIA€THCS HA MPAKTUYHOHOMY 3aHATTI Ne5)

5.5. IM TeXHOJIOTiYHOI0 00JIaTHAHHA

5.6. IM npucTocyBaHb TEXHOJIOTIYHOTO 00JIaJHAHHSA

5.2. Indgopmaniiini mogesi maninyasiniiinnx cucrem (MC) npoMucjioBux
poooris (IIP)

3anmpomoHOBaHa BUIIE METOJMKA CKjIadaHHsA 1HGOpMaLIMHUX Mojenei
MaHIMyJIAMIHHAX CUCTEM IIPOMKCIIOBUX pOOOTIB cKIanaeThes i3 6 kpokiB (K):

K1. Anani3 koudirypaiii MC [1P, Bu3HaueHHs KIJIBKOCTI aKTUBHUX (PYXOMHX) 1
HEAaKTHUBHUX (HEPYXOMHUX) JIAaHOK, BH3HAUEHHS THUIIB T€OMETPUYHUX HPHUMITHBIB
(puc. 5.2.1), sAxkuMuM MOXKHa BigoOpazuTh (OpMY OIMCYBAaHUX JIAHOK MpHU

MojeaoBanHi (aus. 1. 4.1).

Puc. 5.2.1. Busnauenns xinoxocmi ma munis I'TI onsa 3D exsisanenmy MC IIP
mo0. KUKA KR-30

K2. ®opmyBanns mutkoBoi mogemni MC (puc. 5.2.2). Onuc posrairyBaHHS Ta
opientauii MC B rnobanbhiii CK, To0ro B CK IIP. Busnauenns opieHTanii ta
JTIOBKMHU KO>KHOT JIaHKM 3a macnopTHuMu nanumu MC.
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Puc. 5.2.2. I[Ipeocmasnenns MC [IP moo. KUKA KR-30 y éuenaoi numxogoi
mooeni (podrcesuti Koaip)

B onuci IM MC TIP kokHa J1aHKa OMUCYETHCS BIAHOCHO TMOMEPEAHBOI, TOOTO

CK |—iL -oi anku BukoHyeThes B CK momepenboi L), -oi manku MC IIP. B onmuci

IM MC TIIP MHOXHMHA mHapaMeTpiB JI0 KOXHOI JIAHKM BKa3yeTbCs TICHA i
ieHTudikaTopa Ta HoMepa (nuB. Bupas (5.2.1)):

IMMCITIP = {
P: Xo,YpiZp;
O WO1XO1yO1ZO;
Ly (D: X1,y1,21; S: s13); (5.2.1)
L :(D: x .y, ,z.;S: s );
}

ne P — inentudikarop posramryBanuss CK MC I1P B rmo6anehiit CK B koopauHaTax
(xp,yp,zp), MMm; O — igentudikarop opienramii CK MC IIP B rnobanbhiit CK,

MPEJICTABISETHCS Y BUTJISAL KBATEPHIOHA (Wo,X0,Y0,Z0); I—iL — 1IeHTUdiKaTOp JAHKH 13

HomepoM I ; D — igenTudikatop HaNpAMKy JaHKH i3 IapaMeTpaMH, KUl 3a1a€ThCs

y BUIJISIAI OJMHUYHOIO BEKTOpa 3 MapaMeTpamu (XiL’yiL’ZiL), MM; S -

ieHTHGIKATOP MTOBXKWHU JIAHKW, 3HAYEHHS BKA3YETHhCS B MapameTpi Si, , MM, 3HaK

TR 1)

po3aiseHHs ;”’(koMa) € 000B’I3KOBHUM.

K3. Omic ooOmexens i akTuBHUX JIaHOK MC.



g obepranpHOro Tumy nepemimeHHss YK BkasyeTbcsi 2 KBaTepHIOHA, SIKUMU

OMHCYETHCA MiHIMaNIbHE Ta MakcuMmanbHe BimxuieHHs CK LiL -0i JJaHKM BIJHOCHO
CK nomnepennpoi Ly, -oi nanku (aus. Bupas (5.2.2)).

Jna miHifHOTO THUMY mnepemimleHHs diHiHHuX YK BKa3zyloThCs MOYaTKOBI Ta
KiHIeBl koopauHaTu 3MmimeHHss CK omucyBaHOi LiL -oi n1anku B CK nmomnepenHboi

L(i—l)L -0i 1aHku (quB. BUpas (5.2.3)).

Lil_ : (D XiL !yiL lZiL ; S: SIL ,
Qmin: WQminiL ’XQminiL ’meiniL ’ZQminiL ; (5'2'2)
QmaX: WQmaxiL ’XQmaxiL ,meaxiL ’ZQmaxiL )1

ne Qmin, Qmax — izentudikatopn 0OMeKeHb 06epPTAILHOrO THITY IepeMimtenHs L,

-0i JIaHKH, MPEACTABISIIOTECA Y BUIJISAI KBAaTEPHIOHIB: (WQmmiL X Qs Y Q. £, )Ta

w ' X ) YA .
( Qmax,l_ Qmax,l_ meax,L Qmaxil_ )

Li - (: %, .Y ,Zi ;S S

Lmin; X,

L

minj, ’yLminiL ’ZLminiL 1 (5'2'3)

Lmax: X__ .Y 2 ),
ne Lmin, Lmax — inentudikarops o6MexeHb JiHiltHOro Thmy nepemimenss Li -oi

JIaHKH, [IPEJICTABISAIOTECS Y BUIIISIII BEKTOPIB: (XL Y, 2L, ) Ta (XLWi Vi, 2L, ),

min, minj,

MM.

K4. Onuc reoMerpudHuX npuMiTuBiB. Jlist koxHOi Li -0i MaHKM BKasyeTbcs

rpyna I'Tl, sxi onucytorbes B 1i CK. MHOXHMHA T€OMETPUYHHUX MPUMITHBIB, SIKUMHU
Moxe OyTH onucaHa ¢hopma JaHKH, OOMEKeHa BKa3aHUMH B 11. 4.1 Tunamu:

LiL . (D XiL ’yiL ,ZiL - S: SiL - GP: [GPliL ""’GPNiL ]);, (524)

ne GP — ineHTH(IKaTOp MHOKHHE T€OMETPHYHHX HpuMituBiB GP ,...GPy ; GPy -

i i

reOMETPUYHUI TUMITHUB 13 ONKUCOM 32 11. 4.1.

KS5. 3aganns nonatkoBux mapaMmeTpiB. BkazanHs miis KOKHOI JaHKHU ii Macu Ta
JUTSl KOYKHOI aKTUBHOI JJAHKM MaKCUMAaJIbHOI IIBUIKOCTI 11 IepeMillieHHs (Tpaj/c - ais
oGepranbHOro, ado M/c - Ui JiHiiHOT Ty mepemiuienns Li -oi manku) BimosimHo

1o nacrnoptHux gaanux [P (muB. Bupas (5.2.5)):



LoD %, Yio, 23S S My sV v ), (5:2:5)

ne M — inentudikatop mMacu Li -oi mamkm, M; — 3HayeHHs Macu NaHKHM, KT; V —

ieHTH(IKATOP MAaKCUMAIIBHOIT IIIBUAKOCTI TIEPEMIIICHHS LiL -0l JJaHKH 13 3HAYEHHSIM

ViL , Tpaj/c abo m/c.

K6. ®opmyBanns IM MC sk takoro (auB. Bupa3s (5.2.6)):

IMMCIIP = {
P: X,y,Z;
O: Wo,X0,Yo,Zo;
L 1 (D:x v,z ;

S:s,;M:im ; Vv ;
. ) ) (5.2.6)

[Mpuknan IM gns aberpaktaoro [TP 3 MC tuny “SKARA” nipencraBieHuit
HUXKYE:

MSX = {
P:0,0,0;
0:0,0,0,0;
L1:(D:0,1,0;S:1300;GP:[CR:0, 0, 0, 200, 1200;]);

L2:(D:1,0,0;S:600;Qmin: 0.500,0.866,0,0; Qmax: 0.500,-0.866,0,0; GP:[CR:0, 0,
0, 180, 100,0.707,0,0,-0.707;PD:50, 0, 0, 500, 100, 300;CR:0, 600, 0, 180,
100,0.707,0,0,-0.707;]);

L3:(D:0,1,0;S:500; Qmin: 0.500,0.866,0,0; Qmax: 0.500,-0.866,0,0; GP:[CR:-50,
0, 0, 140, 100,0.707,0,0,-0.707;PD:-150, -150, 0, 750, 200, 300;TZ:-250, 30, 0,
300, 300, 750, 300, -200, 0, 0.707,0,0,0.707;])

L4:(D:1,0,0;S:0; Qmin: 0.500,0,0.866,0; Qmax: 0.500,0,-0.866,0;);
L5:(D:0,1,0;S:100; Lmin: 0, 0, 0; Lmax: 0, 500, 0;GP:[CR:0, -900, 0, 50, 1000;]);
L6:(D:0,-1,0;S:300);



Puc. 5.2.3. Imocmpayis nooyoosanoi 3D-wooeni MC IIP 3a IM MC IIP

5.3. IM 3aTucknux npuctpois ((3II) cxparis (Cx)) npomucaoBux po6otis (ITP)

IM Cx IIP 6ynyroTbest hakTUYHO B TiH e nocaigoBHOCTI, 1m0 i IM MC I1P, 1
BUKOHYIOThCSI HacTynmHUMH kKpokamu (K).

K1. Ananiz korctpykuii Cx. [lepenbauae mpoBeneHHs AETATbLHOTO aHAJ3Y BCiX
HEaKTUBHUX eJeMeHTIB CX, 110 MOXKYTh OyTHU IIPEICTaBIICHI IK OKPeMi KOMIIOHEHTH.
[Ipu boMy BU3HAYAETHCA iX KITBKICTh, TEOMETPUYHI PO3MIPH, Opi€HTalllsl (SKIIO 1€
€ HEeOOX1AHUM JJis OUIBII JI€TadbHOI CX0XKOCTI CX 3 KOHCTPYKTUBHUM OPHUIIHAJIOM),
PYXOMICTh, BHU3HAYAIOTHCS KoopauHaTH Pg, Ta koopawmHaTH KpimieHHS CX 110
kiameBoi maaku MC IIP, mo B cBoro yepry € modatkom CK Cx (CFP, Big anrm.
Coordinates of Fixing Point — xoopauHaTH TOYKH KPITLJICHHS).

Crpykrypa CFP nogaerbcst HACTYITHUM YHHOM:

CFP = [( Xerp s Yorp 1 Zcrp ) 7QCFP (SQCFP X Qeee Yo 7 L0 )} , (5:3.1)

ne CFP — imentudikarop koopauHat Touku kpimieHHs Cx I[P mo MC IIP;
(XCFP;yCFP;ZCFp) — koopauHatu Touku kpimieHHss Cx IIP mo MC IIP B CK IIP;

Qcre (SQCFP + Xers 7 Y ;ZQCFP) — kBarepHioH opieHTanii CK Cx IIP, mo BmimuBae Ha

3MiHY MOJIOKEHHS / opieHTalii BCiX eneMenTiB, onucanux B CK Cx T1P.

K2. ®opmyBanns 6a30Boi kiHemMaTu4Hoi cTpyktypu Cx. IlpencraBrnenHs 3a
pesynbratamu K1 ananizoBaHHX KOHCTPYKTUBHHMX CKIaI0BUX CX y BUIIISII MPSAMUX
13 BITHOCHHMM pO3TallyBaHHSAM KOXHOI CKianoBoi CX A MOJAJBLIOrO OMHCY iX
obepranbiux Ta [/ ab0 JNHIHHUX TepeMillleHb Ta ONUCY TeOMETPHYHHUMHU
npumituBaMu. [Ipyu nboMy omucyrOThCs CKIIaa0Bl (KoMroHeHTH) CxX Tak, mob oro
onuc He OyB iHQoOpMaIiiHO 30UTKOBUM, TOOTO 3 BUJAUICHHSIM JIUIIE TUX €JIEMEHTIB,
AK1 O0e3rmocepeIHb0 BU3HauaoTh oro (Cx) ¢yHKILIOHAIBHICTh, OepyTh yuacTh y TB
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Cx 3 OM Ta HeoOXiAHI JUIsl MOJAJBIINX PO3PAXYHKIB 1100 MOXIHUBOCTI 31TKHEHB
(vomiziit) mixk enementamu [ BK Ta camositkaens mixk enementamu MC TIP i3 OM.

K3. I'pynyBanns enementiB CX 3BOIUTHCS 10 (GOPMYBaHHS TPYI €IEMEHTIB
koHCTpyklii Cx — Hepyxomux (rpyma C) Ta pyxomux (rpyma V). ko
KOHCTPYKTUBHUH enemMeHT Cx npu horo (Cx) QyHKIIIOHYBaHHI HE MOKE 3MIHIOBATU
cBoe nonoxeHHss B CK Cx, To6T0 € HepyxomuM, BiH BigHOocuTbest 10 rpynu C 1 B
HOJAJIBIIIOMY OIUCYEThCS BIAMOBIIHMM TeOMETpUYHMM mnpumiTuBoM (nuB. K4).
Crpyktypa rpynu C Mae HaCTyTHUIN BUTIIAL;

C=<GPiC i =],_IC> , (5.3.2)

ne C — inentudikarop rpymu C (ckopouenHs Bif anrn. Constant — mocriiina); o —
3arajgbpHa KiibkicTh enementiB rpynu C; GRB. — (ckopouenns Bin amrin. Geometric

primitive — reoMeTpUYHUI TPUMITHB), OMKC KOXKHOTO I-r0 ejgeMeHnTta CX, 10 MOXe
OyTH BITHECEHHU 10 OJHOTO 13 IT’ATH MPUMITHBIB, MA€ HACTYIIHY CTPYKTYpPY:

GP_e{Pd,; Cr_; Se ; Ce ; Tz |, (5.3.3)

me Pd_ — ommc reomerpmunoro mpumitBY “mapameneminmen”; Ch, — ommc

TE€OMETPHYHOTO HPUMITHBY “IMIHAP”; S€_ — OImHC TE€OMETPHYHOTO MPHUMITHBY

C
“kyna”; C& — ommc TeoMeTpHYHOro IPUMITHBY “KOHYyC”; TziC — omnmuc

r€OMETPUYHOTO MPUMITHUBY “‘Tpamnertis’.

SIKIIO j-uii KOHCTPYKTUBHHUHN edeMeHT CX MOXKe 3MIHIOBATH CBOE IOJIOKEHHS B
CK Cx, TOOTO € pyXOMHM, TO BiH BITHOCHUTBLCS JO Ipynu V, M0 MICTUThH OIHUCH |-TO
eJeMeHTa 3 Horo 0OMeXeHHsIMU (JIHIMHUMH a00 o0epTaibHUMHK) ab0 HOBY rpymy V,
AKIIO 3MIHA TOJIOXKEHHS / opieHTalii eneMeHTa BiaOyBaeTrbcst B CK momnepeaHboi
rpynu V. Ctpykrypa rpynu V Mae HaCTyITHUMN BUTJISI:

ne Vi, — imentugikarop rpymu V (six anri. Variable — sminna); lv — kinbxicts rpyn

V B omnuci CxIIP; GP,-Vi — FCOMETPUYHUN MPUMITHUB (aHanoriuHuit 10 Bupasy (5.3.3));

V;, — ormuc HOBoi j,-oi rpymnu V, sika onucyersest B CK rpymu Vi, , To6T0 Mae BracHy

CK, oOmexeHHs 110JI0 MOMJIMBUX TEpPEMIICHb Ta BIAMOBIAHUN CKJIaJ €JIEMEHTIB;
‘]V

~ — 3arajbHa KiUTBKICTh KOMIIOHEHTIB TpymH Vi, ;| V — MaTeMaTHYHHI 3HAK JTOTI4HO]

omeparlii “BUKIIOYHE ab0” — PO3AUIBHOI W3 IOHKIIIT, Liv— inenTudikarop

obmesxeHHs (Big anrt. Limitation — oOMexeHHs ), Mae HACTYIHY CTPYKTYPY:



|:QLb(S|V ’ 'v ’y'v ! ZLb) QLE(SN ’ 'v 1 y'v ! 'Le)’
st(ssb’ f ’ylv ’ZRb) QRe( lv , lv ,ylv , _Re):|’

(5.3.5)

Lb . o Lb ) . Lb
ne in ( i X0 i 4 ) - kBaTepHioH (Q) mouarkosoi mosuwii (Q;, ) mowarky CK

V

IIOTOYHOI TPy Vk, BinHOCHO CK Cx I1P, ab6o CK nonepenHboi rpynu , (AKmo

V.

Le Le
OTOYHA TPyIa Vi, € eIeMEHTOM MOMepeAHboi rpynu Vg, ); Q, (S;V ; ;V ; ylv b Z) —

. . . Le . .
KBaTepHIOH KIHIICBO1 ITO3UII11 (Q.V ) HO‘I&TKy CK IIOTOYHO1 prHPI Viv B1AHOCHO CK

Cx IIP, abo CK nomnepenHpoi rpynu V(i_l)v (SIKII0 MOTOYHA rpyna Viv € €JIEMEHTOM

. Rb Rb : .
NONEPENHBOI  TPYNHY,, , ); Qr (S.V : .V ,yk, ; — KBaTE€pHIOH IOYaTKOBOI
opienranii (Q) CK morounoi rpymu ViV Biznocio CK Cx IIP, a6o CK

HOHCpGI[HBOl rpymnu V| (HKHIO IIOTOYHA I'pyIia Vlv € CIICMCHTOM Honepem{bol’

Re rRe. Re Re
rpymnu V(i,l)v ); in (Sk, ’ k/ ’ yl\, 14 ) — KBaTEPHIOH KIHIIEBOi OpieHTAITi1 (Q‘k, ) CK
V

notoyHoi rpynu ‘i, BigHOcHO CK Cx IIP, a6o CK nonepennbsoi rpynu V(i_l)v (stx1IIO

MOTOYHA Tpyna Viv € €JIEMEHTOM MONEPEAHBO1 TPYIHU V(i_l)v ).

K4. Onuc enementiB CX TreoOMETpUYHUMH NPUMITUBAMU BUKOHYETHCS IS
KO)KHOTO BH3HA4YCHOTO I-T0 Ta |-ro eneMeHTiB CX 3a JIOMOMOTOK HACTYITHUX
reoMeTpuuHuX npumitusi: Pd — mapaneneninen, Cr — muninap, Se — chepa, Ce —
KOHYC, TZ — Tpaneuis (quB. 1. 4.1.).

K5. Bkasansas 3HaueHHs mMacu Cx:

M=(m.) (5.3.6)

ne M — inentudikarop macu Cx; Me, — 3navenns macu Cx, Kr.

K6. ®opmyBannss @M CxIIP sk Takoi 3ampornoHOBAHO BHUpaXaTH y BUIJISAI
BITOPSIZIKOBAHOT MTOCITIZIOBHOCTI T€OMETPUYHUX MTPUMITHUBIB, IKUI MOXKE HaJEXKaTH 10
rpynu pyxoMux abo HEpyXOMHUX €JIEMEHTIB. B 3arambHOMY BHMAAKy 3 BpaxyBaHHSIM
NPUHHATHX TIO3HAYeHb Ta 3MICTOM CHMBONY V (JIoriuHa omepaiis “abo”)
yHiBepcanpuuii Bupaz ®M Cx [1P BiamoBiiHO 10 BUIlle HABEJEHOTO € HACTYITHUM:



IMCxIIP = <CFP,M, (C _ <GPiC

iczl,_lc>)v

v(V-h =<H ,<GP.M wW; ‘jvi leV> (5.3.7)

iV:1,_|V>).

[Tpuknan IM nmaeBmaruudoro Cx TP moxem “LGR 32” 3 2-ma oGepTaibHUMH
3aTUCKHUMHU eJeMeHTaMu (BupoOHuK — (ipma Schunk, Himeuunna), npencraBieHmit

HHMXKYC:

Gripper(LGR 32) = {
CFP[(0, 0, 0)(0.707,0,0,0.707)]

M(2)

C{

}
VH{

GP:[PD:0, 0, 0, 130.5, 60, 37;]

LIM[(0, 119, 24, 0)(0, 119, 24, 0)(L, 0, 0, 0)(0.707, 0, 0, 0.707)]

GP:[

PD:-15, 0, 0, 30, 12.5, 16;

PD:15, 0, 0, 30, 12.5, 16;

PD:20, 12.5, 0, 58, 14, 16;

PD:42.5, 0, 0, 40, 12.5, 16, 0.985,0,0,0.174;
PD:76, 13.2, 0, 40, 12.5, 16, 0.985,0,0,-0.174;
PD:110, -0.5, 0, 6, 11.5, 16;

LIM[(0, 119, -24, 0)(0, 119, -24, 0)(, 0, 0, 0)(0.707, 0, 0, -0.707)]

GP:[

PD:-15, 0, 0, 30, 12.5, 16;

PD:15, 0, 0, 30, 12.5, 16;

PD:20, -12.5, 0, 58, 14, 16;

PD:425,0, 0, 40, 12.5, 16, 0.985,0,0,-0.174;
PD:76, -13.2, 0, 40, 12.5, 16, 0.985,0,0,0.174;
PD:110, 0.5, 0, 6, 11.5, 16;



Gr

Gr

Puc. 5.3.1. 3D-mo0env Cx IIP, nobyoosarna 3a IM Cx IIP

5.5. IM TeXHOJIOTIYHOI0 00JIaTHAHHSA

B ocnoBy ¢opmyBanns IM TO mnokianeHo, K 1 JUIsl IHIOUX CTPYKTYPHUX
cknanoBux ['BK, ommc 3arampnoi xoHcTpykmii TO ommcom oxpemux I'TI, Ha sxi
KOPHCTYBa4eM IMOMEPEAHhO JEKOMIIO30BAaHO 3araibHy KoHCTpykmito TO, Tta ix
YHOpAIKOBaHUI B3aemomnoB’s3aHuid onuc. IM TO ckiagaroTbest 3a  paxyHOK
BUKOHaHHS HacTynHuXx Kpokis K.

K1. Ananmiz konctpykuii TO. Buznauenus pyxomux enemeHtiB TO. Po3outts

TO na MHOXUHY eneMeHTapHux MpuMiThBiB. BusHauenus CK TO s BiIMmoBIIHUX
omuauis TO I'BK.

Puc. 5.5.1. 3acanvnuii suensno TO na npukiadi memanopizaivHoeo eepcmama Moo.
1B340®30
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Puc. 5.5.2. Pos6umms TO na epyny enemenmapHux npumimugis

K 2. Omuc nouarky CK TO B CK IIP. 3aganns koopaunat nodarky CK TO B
CK TIIP, ta Bka3zanHs opientarii TO BigHocHo IIP 3a paxyHOK KBaTepHIOHY
Opi€HTAIl]].

CFP = (¥eep Yoro e ) Qo (S, X Yo 20 )| (55.1)

ne CFP — imenrudikatop posramysanns CK TO B CK IIP, (XchiychlchP) —~

koopauHatd moyatky CK TO B CK IIP; Qe (SQCFP’XQCFP , yQCFP’ZQCFP) — KBarepHioH
opienTtamii CK TO.
K3. Onuc Hepyxomux enemenTiB TO. 3a nornomororo I'TI onucyeTbcs MHOKHUHA

koHcTpykTuBHUX YacTuH TO B CK TO. [letanbHuii onmuc JaHOTO KPOKY aHAJIOTTUHHIMA
1o onucy rpynu C ¢popmysanns IM Cx (aus. 1. 5.3).

K4. Omnuc pyxomux enementiB TO. JleranbHuii oOmmMc AaHOTO KPOKY
aHayorivHui 1o onwcy rpynu V ¢popmysanns IM Cx (qus. 1. 5.3).

KS. @®opmyBanns IM TO sk ynopsakoBaHOI MHOKHHHM —€JIEMEHTapHUX
r€OMETPUYHUX MPUMITHBIB.

IMTO = <CFP (C i

<Gcc | >)V (5.5.2)
o= for, v, =530




5.6. IM npucTocyBaHb TeXHOJIOTiYHOTO 001aJHAHHS

[MocninoBuicth popmyBanns IM Ilp pakTruHO HE BIAPI3HAETHCS Bl OMUCAHOTO
BUIIIC.
K1. Ananiz koncrpykuii TO. Busnauenns pyxomux enementiB TO. Po3ourrs

TO na MHOXUHY erneMeHTapHuX NpuMiTHBIB. BuzHauenus CK TO s BiANmOBIIHUX
omuaUIb TO.

K2. Onnc nouatky CK TO B CK IIP. 3aganns koopaunat nouyarky CK TO B CK
1P, Ta Bka3anus opierTarii TO BigHOCHO [P 3a paxyHOK KBaTepHIOHY Opi€HTAITii.

CFP = (s Voroi o) Qe (S, e, Vo )| (5:56.1)

ne CFP — imentudikarop posramyBanHs CK TO B CK IIP, (XCFP’yCFP’ZCFP) —

koopaunaty nouarky CK TO B CK IIP; QCFP(SQCFP’XQCFP’yQCFP1ZQCFP) — KBaTEpHIOH
opierTanii CK TO.

K3. Onuc nepyxomux enemeHtiB TO. 3a J0MOMOro0 TeOMETPUYHHUX
MPUMITUBIB ONUCYETHbCSI MHOXHHA KOHCTpykTMBHHX yactuH TO B CK TO.
JleTanbHMI ONKC TaHOTO KPOKY aHajoriyHui 1o onucy rpynu C ¢popmyBanns IM Cx
(mumB. 1. 5.3).

K4. Onuc pyxomux enementiB TO. JleranbHuili oOmMC AaHOTO KPOKY
aHayorivHui 1o onucy rpynu V ¢popmysanns IM Cx (qus. 1. 5.3).

KS. ®opmyBanns IM TO sk ynopsakoBaHOI MHOXKHHHM —€JIEMEHTapHUX
r€OMETPUYHUX MPUMITHBIB.

IMIIpPIT = <CFP,(C - <GP.

e

i =11))v (5.6.2)

[Tpuxman IM Ilp PII tuny “nemara” 3a puc. 5.6.1 npencraBiaeHuii HUXYE:
Device(Vice) ={
CFP[(350, 90, 0)(1, 0, 0, 0)]
C{
GP:[
PD:-100,20,0,240,20,400;



PD:-75,130,160,200,200,30;
PD:-75,80,-150,200,150,70;
|
¥
V{
LIMJ(0, -75, 80, 30)(0, -75, 80, -70)(1, 0, 0, 0)(1, 0, 0, 0)]
GP:[
PD:0,40,0,200,200,70;
CR:30,0,0,20,250,0.7,0,0.7,0;
CR:160,0,0,20,250,0.7,0,0.7,0;

Puc. 5.6.1. 3D-mo0ens Ilp PII, no6yoosana 3a IM Ilp PI1



