Jlexnis Ned. (MC+3II)

Cruaananns inpopmauniitnux (IM) (maremaruuaux MM) mopeJiei

ckaagopux 'BK (MC+3II) ITP
4.1. = 3.1. (muB. nexito 3)

4.2. Indopmauiiini Moaesi MaHimyJasiiiHUX cUCTEM MPOMHUCJIOBHX POOOTIB
4.3. IM 3atuckaux npuctpois ((3I1) cxBaTiB) npomucsoBux podoris (I1P)

4.4. IM 00’ €eKTiB MaHIMYyTIOBaHHA (PO3TIISIA€THCS HA OJHOMY 13 TPAaKTHYHOHHUX

3aHSTH)
4.5. IM TexXHOJIOTiYHOT0 0012 THAHHS
4.6. IM npucTocyBaHb TEXHOJIOTiYHOI0 001 THAHHA

4.2. Inpopmauniitni moaesai maninyasiniiaux cucrem (MC) npoMucaoBux
poooris (ITP)

3anpornoHOoBaHa BHILE METOJMKA CKIAJaHHS 1HQOpMAIIHUX Mojenei
MaHIMyJSMIHHAX CUCTEM IIPOMKCIIOBHUX pOOOTIB cKIanaeThes i3 6 kpokiB (K):

K1. Anani3 koudirypaiii MC 1P, Bu3HaueHHs KIJIbKOCTI aKTUBHUX (PYXOMHX) 1
HEAaKTHUBHUX (HEPYXOMHUX) JIaHOK, BH3HAUEHHS THUIIB T€OMETPUYHUX MPHUMITHBIB
(puc. 4.2.1), saxkuMu MOXKHa BigoOpa3uTh (OpMy OIMCYBAaHUX JIAHOK MpHU

MojeoBanHi (uB. 1. 4.1).

Puc. 4.2.1. Busnauenns xinoxocmi ma munie I'll ona 3D exgisanenmy MC IIP
mo0. KUKA KR-30

K2. ®opmyBanns autkoBoi mozaem MC (puc. 4.2.2). Onuc posramryBaHHS Ta
opierTamii MC B rio6aneriii CK, T06T0 B CK IIP. Bu3HaueHHs opieHTaIii Ta

JIOBKMHU KOKHOT JIaHKH 3a nacrnopTHumMu ganumu MC.
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Puc. 4.2.2. [Ipeocmasnenns MC IIP moo. KUKA KR-30 y euensoi numkogoi
mooeni (podxcesuti Koaip)

B onuci IM MC TIP kokHa J1aHKa OMUCYETHCS BIAHOCHO TMOMEPEAHBOI, TOOTO
CK |—iL -01 1aHku BUKOHYeThCA B CK nmonepennboi L1, -oi marku MC IIP. B omuci

IM MC IIP wmHOXHMHA mapaMeTpiB JI0 KOXHOI JIaHKH BKa3yeThCS TICHS i
imeHTudikatopa ta Homepa (nuB. Bupas (4.2.1)):

IMMCIIP = {
P: Xp,Yp:Zp;

O: Wo,Xo0,Y0,Zo;
(5.2.1)
Li: (D: X1,y1,21; S: S1;);

L (D oxi v 02,5 S8, );
ne P — imentudikatop posramyBanHs CK MC IIP B rnoGanshiiit CK B
KOOpAMHATAX (Xp,Yp,Zp), MM;
O - inmentudikarop opientanii CK MC IIP B rtmob6ameriii CK,
NPEJCTABISETHCS Y BUIJISAI KBATEPHIOHA (Wo,Xo0,Y0,Z0);
LiL — imenTudikaTop JaHKHU i3 HOMEPOM || ;

D — igenTHdikaTop HaANPSAMKY JIAHKH 13 TTapaMeTpaMu, KU 3a4a€ThCsl y

BUTIISAI OAMHUYHOIO BEKTOPA 3 ITapaMeTpaMu (XiL Yi 4y, ) , MM;
S — imeHTH}IKATOP AOBKWHU JIAHKH, 3HAUEHHS BKA3y€ThCS B MapaMeTpi

S

[T L)

i, , MM, 3HaK pO3AUICHHS ;”(KoMa) € 000B’I3KOBUM.



K3. Omuc oOmexens i akTuBHUX JIaHOK MC.

st obepranbHOro TUny nepemimieHHss YK BkaszyeTbcsi 2 KBaT€pHIOHA, SIKUMHU

ONHMCY€EThCsl MiHiManbHe Ta MakcuMmanbHe BigxuneHHs CK L -oi mamkm BigHOCHO

CK nonepenuboi L1, -o0i narku (mus. Bupa3s (4.2.2)).
Jlist nmiHiHOTO THIy mepemilieHHs JiHiMHnX YK BKa3yroThCsS MOYAaTKOBI Ta

KiHMeBi koopauHaTu 3MmimenHss CK omucyBaHoi Lil_ -oi nmanku B CK mnomnepenHboi
L 1), -o0i narku (mus. Bupa3s (4.2.3)).
L; - (D: Xi,,Yi ,Zi:S: Si, ;
Qmin: Wq_+Xo,. +You. 1ZQu, (4.2.2)
Qmax: Wo_, +Xq., Yo, +Zowm, )
ne Qmin, Qmax — 1IeHTU(1KaTOpU OOMEKEHb 00EPTATILHOTO TUITY TIEPEMIILICHHS |—iL

-0i JIaHKH, TPEACTABISIOTHCA y BUIJISAII KBAaTEPHIOHIB: (WQmm_ X0 1Yo 1ZQu )Ta
i il i i
(WQmaxiL ’XQmaxiL ,meaxiL ’ZQmaxiL ) b
Li - (@: X%, .Y, Zi :S:Si;

L ,yL
Lmax: X, Yo, Z, )

Lmin: Xl_rnini i, ’ZLminiL X (423)

ne Lmin, Lmax — inenTudikatopu 0OMeXeHb JIHIHOTO THUITY MEepEeMIlEHHS L -oi
JIAaHKH, TIPEJICTABIISIOTHCS Y BUTJISAI BEKTOPIB: (Xme S ) Ta (XLWi Y 2L, ),
MM.

K4. Onuc reomeTpudyHuX NpUMITUBIB. {1 KOXKHOT |—iL -01 JIAHKM BKa3y€TbhCS

rpyna I'Tl, axi onucytorbes B ii CK. MHOXHHA r€OMETPpUYHHUX MPUMITHBIB, SIKUMU
Moke OyTu onrcana (popma JTaHKH, OOMeKeHa BKa3aHUMH B 11. 3.1 THUITaMH:

|_iL : (D: xiL 'yiL 1ZiL : S: SiL : GP: [GPliL ""’GPNiL ]);, (424)

ne GP — inentndikarop MHOKHHU TeOMETPUIHUX npumMituis GP, ..., GPy

i ?

GPNiL — TEOMETPUYHUIN MPUMITHB 13 orricoMm 3a 3.4.1.

KS5. 3aganns monatkoBux mapametpiB. BkazaHHs miis KOKHOI JJaHKHU ii Macu Ta
JUISl KOYKHOI aKTUBHOI JJAHKM MaKCUMAaJIbHOT IIBUIKOCTI 11 IepeMillieHHs (Tpaj/c - ais



obepTanbHOr0, 200 M/C - JJIs JTIHIAHOT TUIY TIepPEMIIIESHHSI LiL -0 JIJaHKH) BIJTIOB1THO

1o nacnopTHux ganux [1P (nmuB. Bupa3s (4.2.5)):

Li :(D: X ,Yi,,Zi ;S Si ;MM Vv ) (4.2.5)

I

ne M — inenTudikaTop Macu LiL -0l JIaHKH,
m; — 3HaUCHHS MacH JIAHKH, KT;

V — imenTudikaTop MaKCMMaJbHOI MIBUIAKOCTI mepemimeHHs L -0i maHkwm i3

snauennsm Vi, , rpaja/c abo m/c.

K6. ®opmysanns IM MC sik takoro (nuB. Bupa3s (4.2.6)):

IMMCTIP = {
P: X,y,z;
O: Wo,X0,Yo,Z0;
L :(D:x .,y .z ;

S:s,;M:m ; Vv ;
) ) : (4.2.6)

[Mpuknan IM nns aberpaktaoro [1P 3 MC tuny “SKARA” nipenicraBieHuit
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. 4.2.3. Imocmpayis nooyoosanoi 3D-wooeni MC IIP 3a IM MC IIP

4.3. IM 3atuckaux npuctpois ((3I1) cxsatiB (Cx)) mpomucaoBux podoris (ITP)

IM Cx I1P 6ynytotbest (hakTUYHO B TiH e mociaigoBHOCTI, 1o i IM MC I1P, 1
BHUKOHYIOThCS HacTynmHUMH Kpokamu (K).

K1. Ananmi3 konctpykiii Cx. [lepenbayae nmpoBeaeHHs AETaTBHOTO aHAI3Y BCiX
HEAaKTUBHUX eJeMeHTIB CX, 110 MOXKYTh OyTH MPEACTABJICHI K OKPEMI KOMIIOHEHTH.
[Ipu 1boMy BU3HAYAETHCA X KIJIBKICTh, TEOMETPUYHI PO3MIpHU, OpI€HTAIlS (SKIIO 11€
€ HEOOXIAHUM I OUIBII JIeTadbHOI CX0KOCTI CX 3 KOHCTPYKTUBHUM OPHUTIHAJIOM),
PYXOMICTh, BU3HAYAIOThCS KoopauHaTu Pg, Ta koopauHatu KpimuieHHs Cx [0
kiamesoi maaku MC IIP, mo B cBoro yepry € mouatkom CK Cx (CFP, Big anrm.
Coordinates of Fixing Point — koopuHaTH TOYKHM KPITIJICHHS).

Crpykrypa CFP nogaerbcsi HACTYIHUM YHHOM:

CFP = [( Xerp o Yerp 1 Zerp ) Qere (SQCFP  Koere  Yure * L0 )} ; (4.3.1)

ne CFP — imentudikatop xoopauHat touku kpirutenass Cx TP mo MC IIP;
(Xcep Yerp s Zorp ) — KOOPAUHATH TOYKM KpimsienHs Cx TP no MC ITP B CK IIP;

Qcrp (SQCFP X0+ Youe 1 Zou ) — kBaTepHioH opieHTauii CK Cx [P, mo BrunBae

Ha 3MIHY TIOJIO’KEHHsI / opieHTallii Bcix eneMenTiB, onucanux B CK Cx I1P.

K2. ®opmyBanns 6a30B0i kiHeMaTH4HOi cTpykTypu CX. IlpencraBieHHs 3a
pesyabTatamu K1 aHanizoBaHMX KOHCTPYKTHBHUX CKJIaOBUX CX y BUTIIAJI IPSIMUX
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13 BIJIHOCHUM pO3TAlllyBaHHSM KOXKHO1 CKJa70BOi CX i MOJANbIIOr0 OMUCY iX
obOeprampHux Ta [/ abo JHIHHMX T@EpeMillleHb Ta OMNHCY TIeOMETPUYHHMU
npumituBamu. [Ipu oMy ommcyroThesl CKIafoBi (koMmoHeHTH) Cx Tak, mio0 Horo
onuc He OyB iH(OpMAIIHHO 30MTKOBUM, TOOTO 3 BUAUICHHSAM JIUIIE THX €JIEMEHTIB,
AK1 0e3mocepeHb0 BU3HA4al0Th HOro (CX) (QyHKIIOHATIBHICTH, OepyTh yyacTh y TB
Cx 3 OM Tta HeoOXimHl IS MOJANBIINX PO3PAXYHKIB I0JI0 MOKJIMBOCTI 31TKHEHb
(xomiziit) mix enementamu ' BK Ta camosiTknens Mixk enementamu MC TIP 13 OM.

K3. I'pynyBanns enemeHTiB CX 3BOJUTHCSA A0 (POpMYyBaHHS TPyl €JIEMEHTIB
koHCTpykiii Cx — Hepyxomux (rpyna C) Tta pyxomux (rpyma V). ko
KOHCTpYKTUBHUH eneMeHT Cx mpu #oro (Cx) ¢yHKIIOHYBaHHI HE MOXE 3MIHIOBATU
cBoe nonoxkeHHs: B CK Cx, T006T0 € HepyxomMuM, BiH BiIHOCHUTHCS A0 rpynu C i B
MOJIAJIBIIIOMY OITMCYETHCS BIINOBIIHUM TEOMETPUYHMM TpUMiTHBOM (muB. K4).
Crpykrypa rpynu C Mae HaCTyHUI BUTIIAL;

c=(GR Jic =11c), (4.3.2)
ne C —inentudikarop rpynu C (ckopodeHHs Bif anri. Constant — nmocriiina);
| — 3aranbHa kinekicTs enemenrtis rpymu C;
GR_ — (ckopouenns Big anri. Geometric primitive — reoMeTpu4HuiA TPUMITHB),

OIMC KOXXKHOTO I-ro eeMenTa CX, M0 MOKe OyTH BiTHECEHHH 10 OJHOTO i3 I’STH
MIPUMITHUBIB, Ma€ HACTYIIHY CTPYKTYpY:

GR, e Pd, ; Cr ; Se; Ce; Tz}, (4.3.3)
ne Pd; — onmc reomerpuunoro npuMiTHBY “napaneneminen’;
Cr. — onuc reoMeTpHYHOrO MPUMITHBY “IATIHAD ;
S€,_ — OmmMC reOMETPUYHOTO MPUMITHBY “KyIsi’’;
Ce_ — onuc reoMeTpUUHOrO NMPUMITHBY “KOHYC”;

TziC — OIKC TEOMETPUYHOTO IPUMITUBY “‘Tpariemis’.

SIKIIO j-Wif KOHCTPYKTHBHUN eneMeHT CX MOKe 3MIHIOBaTH CBOE ITOJIOKCHHS B
CK Cx, ToOTO € pyXOMHUM, TO BiH BIIHOCHUTBCS 10 Tpynu V, 10 MiCTUTh OMKCHU J-TO
eJIeMeHTa 3 Horo 0OMeXeHHsIMU (JTiHIHHUMH 200 o0epTaibHUMHK) ab0 HOBY rpymy V,
AKIIO 3MiHA TIOJIOXKEHHSI / opieHTaiii enemeHTta BigOyBaeTbest B CK momepeaHboi
rpymu V.

Crpykrypa rpynu V Mae HACTYITHHUIA BUTJISA;



v, :<LN (ep, WV, |3, =13, iv=1,_lv>, (4.3.4)

ne Vi - inentudikaTop rpymu V (Bix anri. Variable — 3sminna);

|y, — kinsxicts rpyn V B omuci CxIIP;

GP,-Vi — FeOMETPUYHUN TIPUMITHB (aHAJIOTIYHUH 10 BUpa3sy (4.3.3));

V,—Vi — onwmc HOBOI Jy-0oi Tpymu V, sika ommcyerhesi B CK rpymm Vi, , 10610 Mae

BracHy CK, oOMexeHHs I0JA0 MOXIMBUX TMEpEMIIIeHb Ta BIAMOBITHUI CKIaln
CJICMECHTIB;

Jy, — 3arapHa KiIbKiCTH KOMIIOHEHTIB TpyIH Vi

V — MmaremarnyHuil 3HAaK JOTiYHOI omepaiii “BHKIOYHE ab0” — PO3aiILHOI
N3 FOHKIII;
L, — imentudikarop oOmexenns (Bim amrm Limitation — oOmexenns), mae

HACTYIIHY CTPYKTYpY:

|:QLb(S|V ; |v : ylv ; ZLb) QLe(S,v ; IV : y,v : _Le)
Qi\?b(ssb’ y ’y'\/ ! ZRb) QRE(S'\/ Y ’y'v ! i\?e)]

(4.3.5)

QLb( Lb) . . .. rOLP
me 9, S5 %5 Y1 4 ) — kBarepuion (Q) moyaTkoBoi mo3uiii (in ) mouatky CK

MOTOYHOI TPYyNH ViV BinHocHO CK Cx I1P, a6o CK nonepennboi rpymnu V(i—1)V (s1x1I10

V.

MOTOYHA Ipyna ‘i, € eJIEMEHTOM MONePeIHbO1 TPy V(i_l)v );

Le Le . . . L
Q, (S, % Y : %4 ) — kearepuion kinmepoi mosmmii (Q.°) mouarky CK

IIOTOYHOI TpyIn Viv BimHOCHO CK Cx IIP, a6o CK nonepenHboi rpynu V(i_l)v (sIK1II0
IIOTOYHA rpyna Vi, € enementom MOTEPEHBOT rpymuY, , );

Rb Rb . . . Rb
Qs (Sk, ; ,V ,Y,V ; — KBaTepHioH mnouarkosoi opienramii (Q; ) CK

V

notoyHoi rpynu i, BigHOocHO CK Cx IIP, a6o CK nomnepeansoi rpynu V(i_l)v (sx1I10

[IOTOYHA Irpyna ViV € €JIEMEHTOM IOINEPEAHBOI TPy V(i_l)v );



Re(oRe. (Re. \,Re. R . : . Re
ine(sive’ Xive' yive, Zive) — KBaTepHIOH KIHIIEBOI Opi€HTAII] (in ) CK

v

notouHoi rpynu ‘i, BigHOCHO CK Cx I1P, a6o CK monepenHboi rpymnu V(i,l)v (s1x11I0

IIOTOYHA I'pyIlia viv € CJICMCHTOM HOHCpCI{HBOT Ipynu V(i—l)v )

K4. Omuc enementiB CX TreOMETPpUYHHMMHU TMPUMITUBAMU BUKOHYETHCSA IS
KO’KHOTO BH3HAYEHOTro I-ro Ta j-ro enemeHTiB CX 3a JONOMOTOK HACTYITHHX
r€OMETPUYHUX MPUMITHBIB:

Pd — napanenernines;

Cr — mwmnap;

Se — coepa,

Ce — xonyc, Tz — tpanenis (nuB. m. 3.1.).

K5. Bkasansas 3HaueHHs Macu Cx:

M=(mg)

ne M — inentudikarop macu Cx;

(4.3.6)

mCx — 3HA4YCHHA MaCHu CX, KT

K6. ®opmyBanns @M CxIIP sik Takoi 3ampornoHOBAHO BHUpaXaTH y BUIJISAIL
BIIOPSIZIKOBAHOT MOCIIIIOBHOCTI T€OMETPUYHUX MPUMITHUBIB, IKUI MOXKE HaJEXKaTH J0
Py pyxoMHUx ad0 HEPYXOMHX €JIE€MEHTIB. B 3araibHOMY BUIAJKy 3 BpaxyBaHHSM
NPUAHATHX TO3HAYeHb Ta 3MICTOM CHMBOJy V (JIoridyHa ormepaiis “a0o0”)

yHiBepcanbHuil Bupaz @M Cx I1P BiamnoBigHO 10 BUIlE HABEJECHOTO € HACTYITHUM:

Q:LQ»V

v(v, =(1, (op, vV, [, ~13,)

1MK&HP:<CFPJ4(C:<Gg
(4.3.7)

iV:1,_|V>).

[Tpuknanx IM nmaeBmaruudoro Cx ITP moxem “LGR 32” 3 2-ma obGepramsHUMH
3aTHCKHUMU eneMeHTamMu (BUpoOHUK — (pipMa Schunk, Himeuuunna), npeacraBieHuit
HIDKYE!

Gripper(LGR 32) = {
CFPI[(0, 0, 0)(0.707,0,0,0.707)]
M(2)
C{
GP:[PD:0, 0, 0, 130.5, 60, 37;]

}
V{



LIMJ(0, 119, 24, 0)(0, 119, 24, 0)(1, 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;

LIMI(0, 119, -24, 0)(0, 119, -24, 0)(1, 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

Puc. 4.3.1. 3D-mo0env Cx IIP, nobyoosana 3a IM Cx IIP

4.5, IM TeXHOJIOTiYHOI0 00/ 1aHAHHSA

B ocHoBy ¢opmyBanns IM TO mnokmaneHo, SK 1 IS IHIIUX CTPYKTYPHUX
cknanoBux ['BK, omuc 3arampHOi koHcTpykiii TO ommcom okpemux ['TI, Ha ski
KOPUCTYBa4eM IOMEPEAHBO JACKOMIIO30BaHO 3arajibHy KOHCTpykimito TO, Ta ix


file:///C:/Users/home-pk/Desktop/Дистанційне%20навчання%20(12.03-03.04).2020/3.ПТ%20в%20АВ/ПТвАВ_практикум_2016.docx%23_Toc457216147

yrnopsiAkoBaHui B3aemonoB’sizanui  ommc. IM TO cknagatoTbess 3a  paxyHOK
BUKOHAHHS HACTYIMHUX KPOKiB K.

K1. Ananiz konctpykuii TO. Busnauenns pyxomux enementiB TO. Po3ourts
TO Ha MHOXUHY eremMeHTapHux NpuMiTuBiB. Busnauennss CK TO mys BiMOBIIHUX
omnuauik TO I'BK.

Puc. 5.5.1. 3acanvnuii suenao TO na npukiadi memanopizanvpHo2o eepcmama mMoo.
1B340®D30

Z.

Puc. 4.5.2. Posoumms TO na epyny eremeHmapHux npumimusise

K 2. Onuc nouatky CK TO B CK IIP. 3aganns koopaunat noyatky CK TO B

CK TIIP, ta BkazanHs opieHrtamii TO BimHocHo IIP 3a paxyHOK KBaTepHIOHY
Opi€HTAallli.



CFP= [(XCFP Verr: Zop ) Qerp (sQCFP Ko Youn 1 20w )} (4.5.1)

ne CFP — inentudikarop posramryBanas CK TO B CK IIP;

(XCFP’ Yerp: ZCFP) — koopaunatu nnoyatky CK TO B CK I1P;

Qerr (SQCFP Ko 1 e L ) — kBarepHioH opieHTalii CK TO.

K3. Onuc nepyxomux enementiB TO. 3a nonomoroto I'Tl onucyerbest MHOXKHHA
koHCTpykTuBHUX YacTuH TO B CK TO. [leTanbHuii onuc 1aHOTO KPOKY aHAJIOTTUHUAN
1o onucy rpynu C ¢popmysanns IM Cx (aus. 1. 4.3).

K4. Ommc pyxomux enementiB TO. JleranpHHil OmUC JaHOTO KpPOKY
aHaJoriyHui 10 onucy rpynu V ¢popmysanns IM Cx (qus. 1. 4.3).

KS. ®opmyBanns IM TO sk ynopsiAKOBaHOI MHOXKHUHHM —€JIEMEHTapHUX
r€OMETPUYHUX NPUMITUBIB.

IMTO:<CFP,(C =(an . :].,_IC>)V

fdon s

(4.5.2)

iV=1,_|V>).

4.6. IM npucToCcyBaHb TEXHOJIOTIYHOTO 001 THAHHSA

[TocninoBuicth hopmyBanHs IM Ilp dhakTu4aHO HE BIAPI3HAETHCA Bl OMHUCAHOTO
BUIIIE.
K1. Ananiz konctpykiii TO. Busnauenns pyxomux enementiB TO. Po3ourts

TO na MHOXUHY eaeMeHTapHuX NpuMiTHBIB. BuzHauenus CK TO s BiamoBiIHHUX
omuaUIs TO.

K2. Onunc nouatky CK TO B CK IIP. 3apanns koopaunat nouyarky CK TO B CK
1P, Ta Bka3zanus opienraiii TO BigHocHO [P 3a paxyHOK KBaTepHIOHY Opi€HTAIlii.

CFP = [(XCFP Yerp 1 Zerp ) Qere (SQCFP Ko Yo 1 Lo )} (4.6.1)

ne CFP — inentudikarop posramryBanas CK TO B CK I1P;

(XCFP  Yerp ZCFP) — xoopauHatu noyatky CK TO B CK I1P;

Qere (SQCFP 1 X0 Y0uo ' L0use ) — kBaTepHion opicaramnii CK TO.



K3. Onuc nHepyxommx enemeHtiB TO. 3a J0MOMOrorw0 TIeoOMETPUYHHUX
NPUMITUBIB ONHUCYEThCA MHOXHWHAa KOHCTpykTUBHUX dyactuH TO B CK TO.
JleTanpHU ONMKC JAHOTO KPOKY aHaNOriyHui 10 onucy rpynu C ¢dopmyBanus IM Cx
(muB. 1. 4.3).

K4. Ommc pyxomux enementiB TO. JleranpHuil OmUC JaHOTO KpPOKY
a”ayoriyHui 1o onmcy rpynu V ¢popmysanns IM Cx (qus. 1. 4.3).

KS5. ®opmyBanns IM TO 4k ynopsaKoBaHOI MHOXHHU €JIEMEHTApHUX
reOMETPUYHUX MPUMITHBIB.

IMIIpPIT = <CFP,(C (L

I

i :l,lc>)v

V(VR, = (L, (eP, vV, [, =13,

(4.6.2)

i)

[Tpuknag IM Ilp PII Tuny “nemrata” 3a puc. 4.6.1 npencraBieHuid HUKYE:
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{
LIMI(O, -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;
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Puc. 4.6.1. 3D-mo0ensw Ilp PII, nobyoosana 3a IM Ilp PIT



