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3.6. IM TexHOJIOrIYHOT0 00JIaHAHHSA

3.7. IM nipucrocyBaHb TEXHOJOTIYHOTO OOJIa HAHHS

3.1. KopoTki TeopeTu4Hi BiioMOCTi Mpo Teopilo KBATEPHiOHIB AK
MaTeMaTH4YHY OCHOBY CKJaJaHHs iHGopmaniiinux moaesei (IM)
ckiaagosux I'BK

KBaTepHioH — 11e BIOpsAKOBaHA YeTBIpKa JIMCHHUX Yncen S, a, b, C, ski 3B’ s3aHi
3 yotupMa 0a3MCHUMU eeMeHnTaMu 1, 1, j, K (puc 3.1), 110 MaroTh Taki BIACTHBOCTI:

i2:j2: k2 = -1: |J = k’ Jk = |, K-i :J, Jl :_k’ k] = _|’ i-k= _J (311)

Omnepaiiii noAaBaHHs 1 BIJIHIMAHHS KBaTEPHIOHIB BH3HAYEHI MOKOMIIOHEHTHO.
MHO>XEeHHSI KBaTEpHIOHIB BHU3HAYAETHCA 3aKOHOM MHOXEHHS iX YSIBHUX OJHUHUII.
Bynp sikuii KBaTepHIOH MOYKE OyTH 3alMCcaHuid y BUTIISIL:

g=s-1+a-i+b-j+c-k, (3.1.2)

ne i, J, K — ysBHi ogquHuAI.
KoxeH KBaTEepHIOH (] MOYKHA 3allMCaTd y BHUIJISAI CyMU JBOX KBAaTEpPHIOHIB:

ckaspa (S) 1 Bektopa (a-i+b-j+c-k), TooTo:
q=s(q)+v(q) = scalar;(vector) ], (3.1.3)

ne s(q) =S — ckamsgpHa yacthHa KBatepHioHa (; V(Q) = a-i+b-j+c-k — BekropHa
yacTHHA KBaTepHIOHA (.
Hanpuknan, y kBarepHioHi (=3-5-1+4-K ckanspHa uactuHa JOpiBHIOE 3, a

BEKTOpHA YaCTHHA JIOPiBHIOE —5-i+4-K.



3.2. OcobuBoCTi ckaaganHs inopmaniiinnx mojaedei esementis 'BK

[Tonanus iadopmanii npo cTpykTypHi ckiagoBi ['BK y Bual BianmoBiaHHX
iHpopMamiiinux Mogaened (IM) xapakTepusyeThcs peaizami€lo  METOJIMYHO
00YMOBIICHHX KPOKIB B TaKii noc1i008HOCMI.

- aHaJI3 KOHCTPYKIIii CKJIaJI0OBOi;

- CKJaJaHHs 11 Tak 3BaHOI cxeMu 3amimeHHs (C3), TOOTO CKJIaJaHHS HUTKOBOI

MOJIEN1 CKJIad0BOI;
€KBIBaJICHTaMH 3 BUKOPHUCTAaHHSAM reoMeTpuyHuX npumitusis (I'TI);

- ckiaganHa IM cki1amoBoi SIK Takoi 3 ypaxyBaHHAM 11 MOXKJIMBOI PyXOMOCTI

a00 HEPYXOMOCTI.

[Mpu cxmaganni IM ckmagoBux I'BK BpaxoByerbes Toit (axt, mo ¢opma
KOXHOTO 13 cTpykTypHuX eneMeHTiB ['BK moke OyTu omucana 3 BUKOPHUCTAHHSAM
KiHIIEBOI MHOYKHHH eJleMEeHTapHUX reomeTpuunux npumitusis (I'TT) Gp:

- cepa SE;

- mumaAp CR;

- konyc CE;

- mapanenerninea PD;

- Tparentis TZ);

- iX KOMO1HAITIH.

Touka BigyIiKy mpu onuci kKoxHoro 3 I'Tl ¢popmanbHO ONUCY€eThCsS Tak 3BaHOIO
npue 'sa3y6aibHOl0 MOYKO 3 BIANOBIAHUMU 1M koopauHaTtamu npu ix (I'II)
MOAAIBIIOMY (MOKJIMBOMY) YIIOPSIAIKOBAHOMY OIUCI:

Xgp:YoprZep |GP € (P, Cr, Se, Ce, Tz), (3.2.1)

Hwxye npencraBneHi IpUKIaad OMUCIB TEOMETPUYHUX MPUMITHUBIB.

YE A XSe, YSB; Zse

Onuc I'Tl muny “cghepa”:

Xe Se: Xse, Yse, Zse, Rse

Puc. 3.2.1. bazoge posmawsyeanns I'Tl muny “cgpepa” 6 CK enemenma [ BK
Tym:
loenmudhixamop npumimusy Se (sphere) — “cghepa’;

Xse — posmautysarnns cghepu 630064 oci X 6 CK enemenma E, mm;

Yse — posmautysanus cghepu 630086d1c oci Y 6 CK enemenma E, mm;

Zse — posmautyganus cghepu 83008d1c oci Z 6 CK enemenma E, mm;

Rse — paodiyc cghepu, mm.
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Ye A

Ler

Rer Onuc I'Tl muny “yuninop”:

Cr: Xcr, Yer, Zer, Rer, Ler

____________

XCr, YCr, ZCr

Puc. 3.2.2. bazose posmawysanns I'Tl muny “yuninop” 6 CK eremenma I BK
Tym:
Cr — ioenmucgpixamop npumimusy Cr (cylinder) — “yuninop”;

Xcr — posmawiysanns yuninopa 63006dxc oci X 6 CK enemenma E, mm;

Ycr — pozmawiysanns yuninopa 63006dxc oci Y ¢ CK enemenma E, mm;

Zcr — pozmauty8anHs yuninopa 63006dxic oci L ¢ CK enemenma E, mm;

Rcr — paodiyc yuninopa, mm;

Lcr — 0osorcuna yuninopa, mm.

Onuc I'Tl muny “xownyc”:

Ce: Xce, Yce, Zce, Ree, Ice, Lce

XCe, YCe1 ZCe

Puc. 3.2.3. bazose posmawysanns I'Tll muny “xonyc”
6 CK enemenma I' BK
Tym:
Ce — ioenmudghixamop npumimusy Ce (cone) — “xomyc”;
Xce — posmautysanns konyca 63006dxc oci X 6 CK enemenma E, mm;
Yce — posmautysanus konyca 630084c oci Y 6 CK enemenma E, mm;
Zce — posmautysanus konyca 63008ic oci Z 6 CK enemenma E, mm;
Rce — nisuii paoiyc konyca, mm;
I'ce — npasuti padiyc KOHyca, Mm,
Lce — dosorcuna konyca, mm.



Ye A
Wed

Hpd

/7 Xe Pd: Xpd, Yrd, Zrd, Wrd, Hpd, Dpd

Xpd, Ypd, Zrd

Puc. 3.2.4. bazoee posmautyeannus I'll muny “napanenenineo”

6 CK enemenma I'BK

Tym:
Pd —  ioewnmugpixamop  npumimuey  Pd  (parallelepiped) —
“napanenenineo’’;

Xpd — pozmawysanHs napanenenineda 63006 oci X & CK
enemenma E, mm;

Ypd — posmawysanns napanenenineoa 63006xc oci Y & CK
enemernma E, mm;

Zpd — posmauiysanHs napaneienineda 63006k oci Z 6 CK

enemenma E, mwm;
Wpd — wupuna napanenenineoa, mm;
Hpd — 6ucoma napanenenineoa, mm,
Dpg — enubuna napanenenineoa, mm.

YE A WTz
Onuc I'll muny “mpaneyis’”:
Dr. D H2, Y P Y
1
an . - br: > TZ: Xtz, Y1z, Z12, D13,
\‘£:$',‘"7;:”“ S WTZ, Hsz, H2Tz, aTz, b,
Hlr i) B
L
Ze ‘ X1z, Y12, Z72
Puc. 3.2.5. bazose posmawysanns I'll muny “mpaneyisn”
6 CK enemenma I'BK
Tym:

’

Tz — ioenmugpixamop npumimuey Tz (Trapeze) — “mpaneyis”;
X1z — pozmawysanus mpaneyii 63006dxc oci X ¢ CK enemenma E, mm;
Y1z — pozmawyeanns mpaneyii 63006xc oci Y 6 CK enemenma E, mm;
Z1; — pozmauwysanns mpaneyii 63006c oci Z ¢ CK enemenma E, mm;
D, — eaubuna mpaneyii, mm;
Wt — wupuna mpaneyii, mm;
H1t; — nisa eucoma mpaneyii, mm;
H2t, — npasa sucoma mpaneyii, mm;

Onuc I'll muny “napanenenined’:

ar; —sidcmansb midic 6bazoseoro siccro B ma yenmpom epani iz sucomoro Hl, mm,
br, — 6idcmanv miowe 6azoeoro siccio B ma yenmpom epani iz sucomoro H2, mm.



3a motpebu 3miHuTH opieHTamito [Tl Bka3zyeTbcs KBaTEepHIOH WOro OpieHTarii, IO
OITUCYETHCS 32 PAXyHOK 4-0X JTOJTATKOBHX TTapaMeTpiB:

Q = [Sq, Xo, Yo, Zq]. (3.2.2)

Q= (s, v) = (s, vx, Wy, V2) =

=\CO8S— ,V_-SIN— ,V_ -SIN— ,V_-SINn—
2 * 27 20 2

[Mpuknan IM (MM) reoMeTprUYHOTO MPUMITHBY THIY “HUIIHAP” 3 OCROBUM po3mipom 200
MM JI0 1 e #oro opienTaii (o6epranHs HaBKoo oci Y Ha 90° 3a TOAMHHUKOBOIO CTPIJIKOIO MIPU
MOTJISA/I Ha Bichk Y) IPEJCTABICHO HAa PUCYHKY 3.2.6.

Ye Ye
e g X
; \ Xe Ze R ¢ \\;
~ y
CR:0,0,0,50, 200 CR: 0,0, 0,50,200,0.7,0,0.7,0
a) 6)

Puc. 3.2.6. IIpuxnao onucy ma 8ionoeionoi 3D-mooeni I'll muny “‘yuninop”:
a) b6e3 keamepHioHa opieHmayii;
0) i3 KeamepHioHOM opieHmayii



