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CIHOCOBHU ITIOJAHHA MOJEJII BYAIBEJIBHOT'O OB'€EKTA

Ipoananizosano ingopmayiro, skow onepyome apximekmypro-6yoieenvni CAIIP ma npogedeno it
0eKoMNo3uyiio Ha CKAA006i. Buoxpemneno ocnoeni modeni nodanmns 0ydisenvnozo 06'ckma 6 po3pisi

PIi3HUX nompeb Npoexmy6aHHs ma 6CMAHOBGIEHO 63AEMO36'I3KU Midic HUMU. JJOCTIOdNCeHHA NPo6edeHo 6
KOHmeKcmi po3pooku memooonoeii cmeopenus yuigepcanvHux posuuprosarnux CAIIP.

Kniouosi cnosa: mooens, ingpopmauia, memaoani, apximexmypuo-oyoieenvni CAIIP, CAx-3acoou

ITocTanoBka npodsemu

binburicts cyuacuux CAIIP nparayts 00'eqHaTu B
sKomMora Oumblie  (QyHKIIIH,
MaKCHMaJIbHO MOXJIMBOI  yHidikaii.

mo0  JOCArTH
3BuuaiiHo 1e
MO3UTHBHA TEHJCHIS 1 aBTOp MIATPUMYE Ti. Ajie OKpiM

co0i

MMO3UTUBHUX PUC TaKa TEHJCHINS Ma€ W 1HITY CTOPOHY.
VHidikarmis Beme n0 30inbmeHHsT (QYHKIIIOHATBHOCTI 1
MakcumanbHOro crymens iHTerpamii CAIIP pisHoro
NpU3HAYCHHS, alle B TOH JKe dYac Ie Beae 0
MIABUIEHHS CKJIAJIHOCTI TAKHX CHCTEM 1 HEOOXITHOCTI
BUKOPHUCTAHHS CICIHAJICTIB OUIBII BUCOKOTO KIIACY IS
pobdotn 3 Humu. Tomy Oarato cywacHux CAIIP
BY3BKOCIICITiaNli30BaHi 1 CHOpPSIMOBaHI Ha pPO3B‘sI3aHHA
KOHKPETHHUX 3agad. 3 OIIAy Ha Te, sSKi caMe 3ajadi
MOKITMKaHa po3B’s3yBatd  Ta un iHma CAIIP, Bona
omepye TIEH MOJC/UI0 MOAaHHS iHpopmamii, sKa
HeoOXiJiHa JU1sl pO3B’si3aHHs WX 33j1a4. B janiii podori
3BY3UMO KOJIO 3aJau IIPOCKTYBaHHS 1 OOMEKHMOCS
3aco00aMy, M0 aBTOMAaTHU3YIOTh IPOLEC HPOEKTYBAHHS
BJIACHE Oyligeb.

AHaJi3 OCTaHHIX JOCTiIKeHb i myOJikauii

Sk mpaBWIIO BHYTPILITHS OpTaHi3amisi i peasizamis
icayrounx CAIIP me xomepriliHa TaeMHUIS KOXKHOTO
po3poOHUKa, TOMY 3HaWTH cHenudikamii, 3a SKUMH
crBopeHa ta um inma CAIIP — memoximso. Jlume B
3axXHIICHUX Jucepramisx 1o OyniBensHuM CAIIP
MOXXHA 3HAHTH ONMCH METOAMK 1 alITOPUTMIB, aje BOHU
31eOLIBIIOr0 TOB'SI3aHI 3 PO3PaXyYHKOM THX UM 1HIITUX
OyniBeIbHUX KOHCTPYKIIiH a00 IHKEHEPHUX MEPEK.

Mera pgaHOi poOOTHM — Ha OCHOBI JIOCTYIHHX
MarepiaiiB Ta BJIaCHOMY JIOCBiJli pO3pOOHHUKA, IPOBECTH
ananiz icHytounx CAIIP Tta BuH3HaunmTH iX crnocoou
iHpopmariii OyniBenbHUI  00'€KT.

MOoJAaHHS po

HeoOxifmHO BH3HAYUTH, SKI caMe CIIOCOOM IIOJaHHS

Mozen OymiBembHOTO 00'€ekTa BHKOPHCTOBYIOTHCS B
pisaux CAX-cucTeMax, M0 B HUX CIIJIBHOTO 1 SIKi MiXk
HUMH ICHYIOTh BIZIMiHHOCTI.

BuxJian 0ocCHOBHOTo MaTtepiajay J10CTiIKeHHA

Cnoci0 mnomanHst Mozeni OyniBeJILHOTO 00'ekTa
0e3mocepeTHbO 3aJIeKUTh BiJl HAMPSAMKY aBTOMAaTH3aIlil
MPOEKTYBAIBHUX POOIT. 3aJI€KHO BiJ] TOTO, SIKi aHi PO
OyniBmi0 HEOOXimHI A aBTOMAaTH3aIii KOHKPETHOTO
erarny ii MPOEKTYyBaHHS, CTBOPIOETHCS MOJEIb MMOJJaHHS
iHpopmanii mpo oO'ext OyxmiBHMITBa. I mMOYaTKy
BH3HAYHMMO, SIKi THUIH MOjeJei OymiBelTbHOTo 00'€KTa
ICHYIOTB, a TOTIM — SIKi 3 HHX 1 B SIKUX KOMOiHAIIisIX
BHUKOPHCTOBYIOThCS B CAX-cHCTEMax Pi3HUX HaIpsMiB.

OCKUTBKH TIpoLleC TPOCKTYBaHHS OymiBIi Ie
Mpomec, B  pe3ylnbTaTi SKOTO  MPOEKTYBAILHHUKH
NparHyTb OTpUMAaTH o00'ekT, 10 Oyae ICHyBaTH B
peajbHOMY CBIiTi, TO IJIKOM 3po3yMmiie Oa)kaHHs
Bi3yaJbHO 100AUUTH Horo mMaiOyTHi Burisn. Pawximre
JUIS I[bOTO BUKOPHCTOBYBAJIMCA MAJIOHKU 00'€KTa, 110
NPOEKTYETHCS, CTBOPEHI apXiTeKTOpaMH, a TaKOX
MakeTH, IO BimoOpakann MaiOyTHIO OyIiBIIO B
3MEHIIIEHOMY BHIJIAl. 3 TOSBOIO KOMI'TOTEPIB Ta
PO3BUTKOM KOMI'IOTEpHOI Tpadiku Hemae MoTpeOu B
TaKoMy MOJICITIOBaHHI. MaKkCUMaIbHO HAOJIMKEHUH 110
peaNbHOTO BWIJISIL  OymiBeNIBHOTO 00'€eKTa MOJKHA
3MOJCTIOBAaTH Ha KoMmI'torepi. OTke Hepmmid crociod
MOJJaHHS MOJIeJTi Oy 1iBEILHOTO 00'€KTa — 1€ BipTyalbHa
mpusumipna modens ado, Tak 3BaHa 3D-moodens(Mjp).
Taka Monenp MakcUMaJbHO IH(pOpPMATHUBHA, aJKe
JIO3BOJISIE OTPUMATH 1H(OpPMAIIiIO SK PO BCIO OYIIBIIO
B LUIOMY, Tak 1 HpO OKpeMi ejeMeHTH. l[Ipudomy
neraiizaiist iHpopMarIli Mpo eIEMEHTH 3aJICKHUTh Bij
Tpusumipna

IMOCTaBJICHUX 3aaa4d

OyaiBeIbHIX

NIPOEKTYBaHHS.

MOJIeNb  JUIS 00'ekTiB  MOXe Oytn

po3ninieHa Ha JBa MiATHOM: apxitektypHa (Mjzp,) Ta
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po3paxyrkoBa (Mjp.). OOmaBi Momem €  [memo
CIPOLICHNMH BiJHOCHO TIOBHOI TpUBUMIpHOT Mojeni. B
apxXiTEeKTYpHI MoJenl MOXyTb OyTH BIACYTHI AesiKi
JpiOHI KOHCTPYKII, M0 HE BIUIMBAIOTh HA 3arallbHUI
BUTIIsT  OynmiBIl Ta 3ampOIOHOBaHI
IUTaHYBaJbHI pilMicHHSA. Po3paxyHKOBa MOJEIb MiCTHTB

apXiTEeKTYpHO-

JUIIe Hecydi KOHCTPYKINi, a BCi IHII eJIeMEHTH
3aMIHIOIOThCS HaBAHTAXKCHHSIMHU Ha HUX. AOO B3araji, B
Hill BCi KOHCTPYKTHBHI €JEMEHTH 3aMiHIOIOTHCS IX
MOJIaHHSM y BHUTJISI/II CKIHUEHHHUX €JIEMEHTIB.

Ha ocHOBi MOBHOI TPUBUMIPHOI MOJENI 3aBXKAU
MOXHa OTPUMATH MOJEIb O0'€KTa OyIIBHHITBA Y
BUTIISIL  0B06UMIpHUX KpECIICHb IUIAHIB, PO3pI3iB Ta
enemenTiB (Mjp). Xoda Take MOJAHHS HaBPSA YH
MOKHA Ha3BaTH TOBHOIIIHHOI MOJICIUTIO, aJKe 3a
BicyTHOCTI Monem Mjp, Ha OCHOBI Jume moaemni M,p
HE MOXXHA 3IIHCHUTH aBTOMATHU3AII0 OUIBIIOCTI
HAMPSAMIB MPOCKTYBaHHsI OyIiBii. Ajie 6araTo Cy4acHUX
apxitektypHo-Oyniensuux CAIIP  —  Architecture
Engineeringand  Construction CAD (AECCAD),
BUKOPUCTOBYIOTh CaM€ TaKy MOJICIb 1 JIUIIIE 11, OCKUTbKH
11e HabaraTo MpOCTIIIe I PO3pPOOHHKA 1 JIETIeBIe JIIs
KOpHUCTyBada. 3BHYaifHO, s OyIiBeNbHUKIB, SKi
BUKOHYIOTh POOOTH TIO 3BEICHHIO OYIIBIIi, TBOBUMIpHI
KpECIeHHA € JOKyMEHTaMH IS

MpOBEJIeHHST POOIT 1 BOHM HEOOXimHI. AJle SK BxKe

OCHOBHHUMH

3a3HAyaJIoCsl, MAalO4YM TPHUBUMIPHY MOJEIb 3aBXKIH
MOJKHa OTpPHMAaTH HeoOXimHWi Halip KpecieHb. B
3arallbHOMYy BHIAAKY 3BSI30K MK LHMH MOJCISIMH
MOKHa ONHCAaTH (HPOPMYIIOI0 TIEPETBOPCHHS:

(1)
Msp = Myp.

[eprmi Ba crocoon MOJaHHS Mozeni
OyIiBeTbHOTO 00'€KTa BUKOPHUCTOBYBAIIM B CBOIlf OCHOBI
reomeTpuuHy iH(opMmartiro. Ane ans geskux AECCAD,
0 BUKOPHCTOBYIOTKCS ITiJ] 9ac MPOEKTyBaHHs OyliBeib
Taka iHpopMallis He 00OB'SI3KOBA 1 BOHA IEPEBAXHO HE
BUKOPHCTOBYETHCSI Ha JJAHOMY €Tarl PO3BUTKY 3aco0iB
aBTOMaTH3alii NpoeKTyBaIbHUX poOiT. Hampuknan, s
PO3paxyHKy I1HKEHEPHUX MEpEeX LIIKOM JOCTATHHOIO
MOXe OyTH monoioeiuna MOAETb MEPEeXi y BHIVISIL
rpady (Mry). 3BHUaiiHO Taka MOJeENb TOTPiOHA JHIe
JUIl PO3paxyHKy, a s (DaKTHYHOTO MPOKJIAJAaHHS
Mepex HeoOXiaHo MaTu Xo4a 6 Mozaens M,p, a B igearn,
3BHUaiiHo, Moaeiab Mjp. Ane, saxmo 3acio AECCAD
OpIEHTOBaHMM Ha PO3PaxXyHOK MEpeX, a He Ha iX
pearpHy TOIOJIOTIIO 1 MPOKJIAJaHHSA, TO TaKol MOJei
IUJIKOM JIOCTaTHBO. X04Ya TOMOJIOTIYHY MOJIETb MEpPEexi
MOXXHa OTPUMATH IEPETBOPEHHAM 11  peaJbHOIL
TPUBHMIPHOT MOJEII:

Msp = My )

3 TOYKH 30py KOIITOPHCIB, OyIiBENbHUIT 00'€KT 11e
o0csru poOiT, sKi HEOOXIAHO BHKOHATH, MaTepiaiu 3
SKMX T00ynoBaHa OyJiBisi Ta KOWITH, SIKI Ha Iie
HeoOxinHi. Bce me B CykymHOCTI MOXKHa Ha3BaTH
HOPMAMUEHO-KOWMOPUCHA MO/IEIIb
OyniBenbHoro ob'exra (Mg). DakTUYHO TaKy MOJENb

00'emna

MOXHAa Has3BaTH crenu@ikamiero eJeMeHTiB 3  iX
OpSIMUMH Ta CYMyTHIMH 00'€MHMMH MOKa3HUKAMH, SKa
pO3ILIMpEHa KOLITOPUCHUMH HOPMATHBaMH, 10 HECYTh
[iHOBY 1H(OpMaIito. 3BU4aiiHO, 11 00'€éMHI MOKA3HUKH
MOTIM OyTH oTpuMaHi 3 Mojeni Mjp, IO CYTTEBO
3MEHIIMJIO O BUTPATH Yacy i TPYJOBHX PEeCypcCiB Ui iX
BBeseHHA. {10
JIONIOMOT010 (hOpMYIIH TTOPOJPKEHHS

Map = My 3

Sk 6ayuMo, pPO3IJISTHYTI BHILNE MOJCII, PI3HUMH

3aJIEKHICTh  MOJKHA  OIIMCATH 34

criocobamMu OMKCYIOTh OyIiBEIbHUN O00'€KT, BHXOSYU
i3 crerudivaux morped Ta ¢dyakmioHamsHOCTI CAX-
3ac00iB, MO X BUKOPHUCTOBYIOTH. AJie Moaeni M,p, My
1 Mg 3HaxoJATbCA B 3aJ€XKHOCTI BiJi TPUBUMIPHOI
mozeni (Mjp) (1-3). To6T0, Matoun TPUBUMIPHY MOJIEIH
OynmiBempHOTO 00'€KTa Ta MOTO CKIAJOBHX, MOXKHA
oTpuMaTH OyIb-sIKC IHIIEC IOJAHHS y BHIVIAI Ti€l
MOJIeNi, IO HEOOXigHa JUIs pPO3B’3aHHS KOHKPETHOI
3a1a4l  aBTOMaTH3alii
YIpaBITiHHS.

OKpiM pPO3MIISIHYTHX BHIIE CTATUYHHUX MOJEIeH

IMPOCKTYBAHHA Ta YaCTKOBO—

OyniBenbHOTO 00'€KTa Ta HOT'O CKIIATOBHX, B CyJaCHUX
yMOBax Bce OLTBIIOTO PO3BUTKY HAOyBarOTh JMHAMIUHI
mozeni. Lle monemi, ne OKpiM KUIBKICHHX 1 SIKICHHUX
XapaKTEPUCTUK o0'exTa OynmiBHHUIITBA
BUKOPUCTOBYETHCSI TAKOXK Yac. 3BUUYANHO 16 HE HOBHH
MAXiJ, ke 9acoBi MOKA3HUKH BUKOPHCTOBYIOTHCS B
MPOTPaMHAX 3ac00ax KOIITOPHCHUX PO3pPaxyHKIB 1,
3BHYAITHO, B CHCTEMax YNPAaBIIHHA OYIiBHHUIITBOM, I
BOHU € OJHHUMHM 3 OCHOBHHX IIOKa3HMKIB. AJle paHille
YacoBl  XapaKTEPUCTUKH  BUKOPHCTOBYBAIMCS  JUIS
posmupeHHs Moneni Mg, Hajaroud TakUM YHHOM
iHpopMalio Mpo CTyMiHb 3aBEpIICHOCTI OYAIBHUIITBA
o0'ekta 3 opHOro OOKy, Ta CTYMiHb 3aBEPLICHOCTI
¢inancyBaHHs — 3 iHImOro. MakTUYHO 1ie HE caMOoCTiiHa
Mozens (M), a JHIIe po3LMIUPEHHs ICHYI0401, TOMY IO
YacoBi XapaKTePUCTHKH TIOBMHHI OYTH TpWB'sA3aHi 110
KUTBKICHUX XapaKTepHCTHK OyniBedpbHOTO 00'ekTa. B
CAx-3aco0ax

Cy4acHHMX 4acoBi

BUKOPUCTOBYIOTBCS [UIS  PO3MIMPEHHS TPHUBUMIPHOI

XapaKTCPUCTUKH

Mojeni, 1 Taki Mojeni Ha3uBaroTh 4D-wodeni (Myp). B
TaKHX MOJCIAX, KOKHOMY aTrOMapHOMY EJIEMEHTY
OKpIM T'COMETPHYHHX XapPaKTEPUCTHK IPHCBOIOETHCS
YacoBa XapaKTePHCTHKA, 3a SIKOT B KOXKEH MOMEHT 4acy

MOXHa  OTpUMAaTH  iHpOpMAII0 TPO  CTYIIHb
3aBEPILCHOCTI JIAHOTO CJICMCHTA. Yacosa
XapaKTepUCTHKa B TakOMy  BHUMAJKy  BIUIMBAE
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BIITOBITHUM migpaxyHOK  00'eMHUX
XapaKTCPUCTHUK CIIEMCHTA Ta WOTO Bi3yalli3allito, SKIIO
Taka MOXIIUBICTh peaji30oBaHa.

HoBoro TeH/ieHIIi€I0 B IPOEKTYBaHHI Oy 1IBEIbHUX
00'ekTIB € 00'€HAHHS PO3LIUPEHOI T'€OMETPUYHOT
TpuBuMipHOi  Mozeni  (Myp) TAa  po3IMMpEHOI
HOPMAaTHBHO-KOIITOpHCHOI 00'emHoi Mozem (Mg B
onHy e€nuHy Moaels — Msp. Taka monens o0'enHye B

YUHOM Ha

co0i reoMeTpHyHi, KOIITOPHCHO-(iHAHCOBI Ta YacoBi
XapaKTePUCTUKH KOXKHOTO eJeMeHTa OymiBmi, M0
3a0e3neuye MaKCHUMaJIbHY 1HTErparliio pi3HUX HaIpsAMiB
MIPOCKTYBaHHS.

Bei posrmsHyTI THIHM Momened  OyIiBeIBHOTO
o0'ekTa, X PO3MIMPEHHS Ta B3a€MO3B'I3KM I10JIaHI Ha

cxeMi (puc. 1).

Puc. 1. Tunm mopneneii OyaiBenbHOTO 00'€KTa Ta IX
B3a€MO3B'SI3KH

Tenep crnpobyemo kiacudikyBatu iHpOpMAILIiLO,
s
BHOKpPEMIICHHS iHpopMaIlii CKOPUCTAEMOCH
METOAOM dexomnosuyii. TOOTO KOXKEH i3 PO3TIITHYTUX
THIIIB  MOZENeH crnpoOyeMo pO3KIACTH Ha  THIH
iH(opMarlii, SKHUMH BOHH OTIEPYIOTh.

Tpusnumipraa moaens (M;p) Tepmr 3a Bce, MiCTUTB
ceomempuuny  iHpopmauito  (Ig) mpo
OyniBenbHOTO 00'eKTa. Ie iHpopMalis Mpo po3MilieHHs
ix d¢opmy Ta po3MipHi

SKOIO OIEpPYIOTh PO3IJISHYTI THIU MOJEJICH.

THIIIB

CIICMCHTHU

CJIIEMEHTIB y TPOCTODI,
XapaKTePUCTUKH:

lo =12 10XV ZW)S[ ) Gn| ) (xovozows] IE “)

k n i

ne Oy — TouKa NpUB'SI3KM KOXKHOTO k-ro eneMenra
B Tio0ampHUX omHOpimHUX (W=l) abo 3BHYAWHUX
koopauHatax (W=1);

S; — reomeTpuyHa hopMa KOKHOTO k-TO ememeHTa
TPUBHMIPHOT MOJIEII;

Gy, — MHOXWHA TpadiuyHUX MPUMITUBIB, 3 SKHX
CKJIQJIa€ThCsl  TeoMeTpuyHa (GopMa KOKHOro  Kk-ro
€JIEMEHTY TPUBUMIPHOT MOJIEIT.

Hacrynuuii tun iHdopmarii, sikuii 00O0B'I3KOBO
MOBUHEH OyTH HasBHUM B TPHUBHUMIpHIH Mojeni 1e

mononoziuna iHGopMmaris (Iy). s indopmamnis Bkazye
PO TEOMETPHUYHI B3a€MO3B'SI3KM MIXK €JIEMEHTaMH — SIKi
CJIEMEHTHU 3B's3aHI MK c00010, SKi € MOYIPHIMH IS
IHIIMX YU BUPI3aIOTh B HUX OTBOPH 1 T.IL.:

ITZ{Z Y leiu ™| n)gl; e ey € Ei+jt, ®)
i 7

ne E— MHOXMHA BCIX EJIEMEHTIB TPUBUMIPHOI
Mozem OyAiBenbHOro 00'eKTa.

B mpuHnmm, onmcaHWUX BUINE THUIMIB iH(pOpMAii
JOCTaTHBO i1 MOOYIOBU TPUBHUMIipHOL
Mozen OyniBenbHOro 00'ekTa. AJse  apXiTeKTypHO-
oyniBenmpHi CAIIP HalfyacTinme BHKOPHUCTOBYIOTH a0o
apXiTeKTypHe, ab0  pO3paxyHKOBE  PO3IIMPEHHS

«UHUCTOI»

TpuBUMIpHOT Mojeni. OCKUIBKM «4HCTa» TPHUBUMIpHA
MOJIETIb 11 JINIIE «KpacuBa KapTuHKa», Oe3 iHdopmarii
npo munu ad0 Mmamepianu €ICMEHTIB OyIiBEIbHOTO
o0'exTa 11 «Kpaca» BUKJIMKAE BEIMKI CyMHiBU. ToMy st
MMOBHOTH MOJENI HEOOXITHO BUKOPUCTATH ILI€ OJJMH THII
iHpopmanii — ampudbymusny (1,). ATpuOytamum Moxe
Oyt Oymp—sika iH(poOpMAIis: YHCIOBa, TEKCTOBA,
rpadiuna. st OyniBenbHOTO 00'€KTa 1 HOTO €NEMEHTIB
BOKIMBHMH aTPHOYTaMH € THI €JEMEHTa,
Marepial Ta IHIOI JOAATKOBI crenudidHi atpudyTu
(HanpuKiaa, pO3paxyHKOBI (OPMYIH) 3alIEKHO Bij
CTOSITH  Ilepe]l KOHKPETHHM 3aco0oM

noro

3a1a4, 10
AECCAD:

IA :< > |T{"MI" ) PIJl}’
i J

(6)

ne T; — TN KOXKHOTO i-TO eJIEMEHTa TPUBUMIPHOT
MoJIesi Oy/1iBeIbHOTO 00'€KTa;

M; — wmarepianm  KOXXHOTO
TpUBUMIpHOI ~ Mojeni  o0'ekra
00O0B'SI3KOBHH €JIEMEHT);

P;~ j-ii cnenu@iyHuii mapaMerp i-ro ejeMeHTa
TPUBHMIPHOI MO/IENi OYIiBETFHOTO 00'€KTA.

Jst neoBuMipHOT Mozeni (M,p) XapakTepHi Ti K
cami Tanu iHpopMarii, mo i It TpuBEMipHOi. ToOTO
TOJIOBHUM TYT € reoMmerpuuHuii tun indopmamii (Ig),
asie B cripoieHomy Burisiai. @opmyna (4) cripaBeainsa
1 U1 TPUBMMIpHOI MOJel, 3a BiJICYTHOCTI YEeTBEPTOi
onHOpimHOT KoopauHath (W=1) 1 3a TaKHX YMOB:

i-T0O  eJIEeMEHTa

OyniBHuiTBa  (HE

(Z=0; XYER)V(X=0;ZYER\V (¥ =0 ZXeR). (7)

Sk i B TpUBUMIpHI MOJeNi, B ABOBUMIpHIil TeX €

torojorivna  iHdopmauis  (Iy), mo  omucye
B3a€EMO3BSI3KM MK enemMeHTamu mozeni (5). Takox B
Moaei M;p, SIK i B Moaei Mip,
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OakaHaHasBHiCThaTpuOyTHBHOI iH(GopMamii (I), mo
HAIOBHIOE MOJIEITb 3MICTOM.

OxpiM HaBeJECHUX BHIIE THIIB iHpopMarii, HiTKUX
iHmMX He mnorpioHo. Tomy ¢dakTHYHO, MOXKHA
CTBEPJUKYBATH, L0 MOJEIb M,p Oolnepye THMHU THIIAMH
iHpopMmanii, mo i ™Moxens Mjp HaBiTh Jemo B
CIIPOIICHOMY  BUTJISI
iH(opMmarii.

Tenep po3ristHEMO TOMOJIOTIYHY MoJenb (Mry).

CTOCOBHO  I'€OMETPHUYHOI

Bxe HaBiTh 3 ii Ha3BH CTa€ 3pO3YyMIJINM, II0 OCHOBHUM
TUIOM iHpOpMAIlii, sKa TYT BHKOPUCTOBYETBCS, €
torosioriyHa iH(opmariis (Iy), ockimbkm s miel
MOJIeNli HaWBaXXITUBIIIUM MOMEHTOM € B3a€MO3B'S3KH
MDK eJeMeHTaMH MoJeil. 3BHYaiiHo, eJIeMEHTH MOJIEI
MTOBUHHI MaTH TIEBHI XapaKTePUCTUKH, TOMY OYCBHIHIM
€ HeoOXimHICT BHKOPHUCTaHHI B Il Mojmemi
aTpubyTiBHOT iHpopmarii (1,).

DakTUYHO HaBeJEHHMX THIIB iH(OpMaLil LIIKOM
JIOCTATHBO UTst (DYHKIIIOHYBAHHS TOMOJIOTIYHOT MOJIEIII.

Ane s Oinpmoi  BHpa3HOCTI 1 3pYdYHOCTI
BUKOPHCTaHHS, TOIOJIOTIYHY MO/ICTIb 4acTo
BUKOPUCTOBYIOTb Yy TIOEIHAHHI 3 JIBOBHUMIpHOIO

Mojaemwno (Mjp), a BOHa 3a COOOIO0 «TSATHE» OKPIM
onmcanoi, me i reomerpuuny indopmamiro (Ig). Xoua
¢dbopmansHO B Mozaens (Mry), reoMeTpuyHa iHGOpMAIis
HE BXOJUTh.

Mopens M paKTHYHO CKIAJAETHCA 3 OTHOIO
Ty iHgopmamii — arpuéyruBuoi (I,). Aue
KIIACHYHOTO MOHSTTS aTPUOYTY, IO OMUCYETHCS TAPOIO
HEIOCTATHBO [UTSI TIOBHOIIIHHOTO
omucy wniei moxeni. st onucy mozmeni Mg HeoOXinHa

«IM'st — 3HAYCHHSY,

iHpopmalliiHa CTPYKTypa, sika O J03BOJIsIa OMHCYBATH
napameTpiB.  Taxwuii iHpopMmarrii

MpOTOHyeThCcsl HaszuBaTu napamempuunoro (Ip). Tomy

MaTpHUIIO THUIT
(baKTI/ILIHO MOACIb MQ CKJIaJa€TbCd 3 OJHOI'0 THUILY
iHpopMallii — mapaMeTPUYHOI, 10 JI03BOJISIE OY/Ib-SIKHii
eJIEeMEHT YW TPYIy eJEeMEHTIB OyIiBenbHOro 00'ekTa
ONMHCYBATH  MATPUICI0  aTpUOYTiB,  IIO
PO3IIMPIOBATHCS SIK Y «BHCOTY», TaK i B «upuHy». TyT
MOJKHA 3pOOWTH 3ayBa)XCHHS, IO ATPHOYTUBHUHN THII
iHpopmamii  (I,) € miagMHOXMHOIO  iH(pOpMAITi
napameTpuuHoro Tumy (Ip):

MOXKE

®)

Posmmpeni moneni Myp Ta Mg HacIigyloTh
iHopmamiiftHul ckian cBoix 0azoBui mopjened — Mzp
ta Mg BiznosigHo. YacoBi XapakTepUCTUKH, 110 B HUX
BUKOPHCTOBYIOThCSI, JIETKO MOXYTh OyTH BiJIHECEHI /0
atpuOyrtuHoro tumy iHdopmauii (I,). Tomy Hiskux
JIOZIATKOBUX THIIIB iH(GOpMAIii BOHH HE MOPOKYIOTh 1
HE BUKOPHCTOBYIOTb.

TakuM dYWHOM, MM BHU3HAYWIN iH(OpMAIiHHUI

CKJIaJ  BCiX  Mojeneld  OyamiBenbHOro  00'eKra,
3aCTOCYBaBIIM JI0O HHX JeKoMmnosuiioo. Temep s
o0yI0BH kiacudikarii THUIIIB inpopmarii

BUKOPHCTAEMO METOJ acpezayii, TOOTO 00'eHAEMO
Uy iH(OpMAIl BCiX MojeneH, OyaiBeIbHOrO 00'€KTa

(Ip):

IE = (:fﬂ, IT, IA)U(:Ig,.IT, !A)U(J‘T' !A)U(!P) (9)

= ({g, I') L4, Ip)-

B pesympraTi MM OTpUMQIM YOTHPH THUIH
iHpopMarii, sIka BUKOPUCTOBYETHCS B YCIX TOJAHHSIX

Mozen OyaiBempHOTroO 00'ekTa (puc. 2).

Indopmauin B Mogeanx
oyaiBenbHoro o6'exra (Ig)

Teomerpudna | Torosioriuna

o) | , (1)

ATp}{GyTHBHa } _.lllapaMLprma

Puc. 2. Knacucikaunis inpopmanii, mo
BHUKOPUCTOBYETHCSI B TIOJIAHHSIX MOJeNi Oy/iBeibHOro 00'ekra

Takum umHOM, B pe3yibTaTi aHANzy Ta
JOCH/DKEHHST ~ Mozenell  OyniBenbHOTO — 00'ekTa,
BHUSBICHO Ta Kiacu(ikoBaHO THIK iH(pOpMAIL, II0
BUKOPUCTOBYIOTBCS B IIUX MOJEIISIX.

OCKITBKM METOK J1aHOT pOOOTH € BU3HAYCHHS
CroCcOo0IB MOAaHHS MOJENi OyaiBEeIbHOTO 00'€KTa Iist
MOTATTBIIIOTO METOJ10JI0T i

VHI6epcanbHux CHUCTEM IPOEKTYBaHHS OyJiBEIbHUX

CTBOPEHHS o0y 10BH

00'e€KTiB, TO I[IIKOM OYEBHMIHO, IO TakKi CHUCTEMH

NOBUHHI ONEPYyBaTH BCIMa HABEJCHUMH MOJIEIISIMH.
To6To Mozmenp OyaAiBeTbHOTO 00'€kTa B yHiBEpCabHIH
CAx-cucremi (Mp) e Oyae o0'eqHaHHS BCiX MOIETCH,
0 PO3TJIAHYTI BUIIE a00 iX PO3MIMPEHb, M0 € OUTBII
YVHIBEpCATbHIM:
Mg = Map U Myp U M7 U My, (10)
Tadopmaris, o MUPKyITOE B yHiBepcanbHiil CAX-
CUCTeMi, TOINAEThCA HAa UYOTHPH THIH, IO OynH
BU3HA4YeHI BuUIe. Alle TYT HEOOXiJHO PO3TJISHYTH IIIe
ACTIEKT.

Mu posrnsHynau iHpOpMamioo K

CKJIQJIOBY YaCTUHY KOXHOI Mojieni. Ane Oyab-IKUil THTT

OJIH
iHpopMmarii po3AUTUTH  Ha
iHpopMalis, sSKa 3HAXOIUTHCS BIACHE B KOHKDEMHIl
mogeni (Ig) Ta insapianmua (3aranpHa) iHGopMmaris (1),
o0 MOXe OYTH BUKOpPHCTaHA s OYyIb-sIKOi MOJEi
OyniBenmbHOTO 00'eKTa. Hampukian, B OKpeMoO B3STOMY

MOXXHa JBa BUOU:

OyniBeJIbHOMY O00'€KTI BUKOPHCTOBYIOTHCS €JIEMEHTH
iy 4 1 tuny B. A enementn tuny Ci D He
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BHUKOPUCTOBYIOTBCSA. AJle K BOHH IIOBHHHI OyTH Jech
omnucaHi HeoOXimHMMH THramu iHpopmamii. Jlis
yuiBepcaibiux ~ CAX-cucteM — CKiiaj  1HBapiaHTHOI
inpopmanii (Iy) Takuii ke, gk 1 MojenbHOT iHpOpMaii
(Ip).

Buxonsunm 3 HammcaHoro BHUINE, MU OTPUMAJH
po3mupenHs  kinacudikamii  iHpopMmarii, mo Oyna
3alpONOHOBAaHA HAa TOYATKy. Temep Bcs iH(popMaris
po3minseTscsi Ha gaBa  Bugu: MoxaenbHa (Ig) Ta
inBapianTHa (I}). A KOXEH 3 IWX BHUIIB, B CBOIO YEPTy
PO3ALISIETECS HA YOTHPH THIH, II0 BU3HAYCHI paHilIe.
AJe TyT cIlifi 3HOBY 3TaJIaTH MPO 3arajbHy METy AaHOi
pobotu. CTBOPIOETBCS METOMOJIOTISI TOOYAOBH HE
npocto yHiBepcanbHuX CAX-CHCTEM, a METOJOJIOTis
MoOYZOBH yHIBEpCalbHUX posuiupiosanux CAX-CUCTEM.
OCKITbKH PO3IIUPIOBAHICTh € BAKJIUBOIO CKJIAIOBOIO
CAIIP,

OyiBeJIbHOT,

Oynb-sKOT a TUM Olnblie apXiTeKTYpHO-

HEOOXITHO  PO3MVISHYTH  MeTomu 1l
3abe3neueHHs B po3pisi iHpopmarii. 11106 3ad6e3neuntu
posmmproBanicth  CAXx-cuctemu  0e3  BTpy4aHHS
PO3pOOHUKIB, HEOOXiMHO 3a0e3MCYUTH MONKIUBICTH
MOPOPKEHHST HOBUX iH(opmamiitaux o00'ekTiB. ToOTO
HEOOXITHO MaTH TaKWi THI iHQOpMAIIii, IO JT03BOJISIE
MOPODKYBaTH  iH(OpMAaIIiliHi OJIHOTO 3
YOTHPHOX THITIB, IO OMHCaHi BHIIEe. Taky iH(GopmaIliro
Oynmemo HazuBaTu Mmemaingopmayis  (Iy),
iHpopmanis npo iHdopmamito. Ileit Tun indopmanii
HAJIC)KHUTH JI0 BUAY 1HBapiaHTHOI iH(pOpMAIlii, OCKITbKH
TEX € 3aralibHUM JUTS MOJISTIeH BCiX MOXKIIMBUX 00'€KTIB
OyIiBHHIITBA.

B Cy4acHUX

00'exTH

TOOTO

CAx-3acobax peaiizartis
PO3LIMPIOBAaHHS 3aCHOBaHa Ha pi3HMX MeToxax. Jlyxe
MOILIMPEHUHA MeTox 3acTocyBaHHs ruiariniB (Plug-In) —
HEBEJIMKUX 3aCTOCYHKIB, 110 PO3ILIMPIOIOTH
Ille onun

METOJI — BUKOPHUCTAHHS CKPHUITIB, [0 HANWCaHI Ha

(YHKIIOHAJBHICTh OCHOBHOI TNpPOTrpamu.

OonmHIN i3 CcKpuNTOBHMX MOB mporpamysanHs (JScript,
VBScript). B AutoCAD BHKOPHCTOBYETBCS METOX
HaNMCAHHS Haz0y/0B HaJ
(YHKIIOHATBHICTIO, IO PEali3yloThCS HAa BHYTPINTHIX
moBax cucteMu — AutoLISPra VisualBasic. B
ArchiCAD  BUKOPHCTOBYETBbCS ~ METOJl  HAlUCaHHS
amnoHiB (Add-On) — cmeniamizoBannx DLL Ha MOBi
C++, 1m0 BMOHTOBYIOTBCSI B CEPEJOBHIIEC BHKOHAHHS
OCHOBHOTO 3aCTOCYHKy. AJle Xo4ya BKa3aHi METOAH i
BUKOPHCTOBYIOTBCS JUIst PO3LIMPIOBAHHS

OCHOBHOIO

(YHKITIOHATTLHOCTI
JIOTIOMOTH  pO3POOHUKIB,

OCHOBHHMX  3aCTOCYHKIB  0e3
BCE JK BOHH BHMAararoTh
HaBUYOK IIpoTpaMyBaHHA i BUKOHYIOTBCS
npodeciiinnmu nporpamicramu. ToMmy iX He MoOXKHa
Ha3BaTH METOJAMHU pPO3LIMpPEHHS O0e3 BTpydaHHS B

nporpamanii kox. lle 3acobm peamizamii MexaHi3My

6I0Kpumocmi, WO € HEBiJ'€MHOI YAaCTHHOIO CyYacCHUX
CAx-cucreM. PeanbHa poswuprosanicmo— 1ie HaJaHHs
KOpPHCTYBady 1HCTPYMEHTApI0, I MOPOKEHHSI HOBUX
iHpopMamiiHUX O00'eKTIB, 1O 3aZOBOJIBHSIOTH HOTO
cnenudiyHi NOTpeOM B IPOEKTyBaHHI B IUIOMY, 1
OyniBesbHUX 00'€KTIB 30KpeMa, 0e3 NoTpedu BTpydaHHs

B IPOrpaMHHN KO ICHYIOYOTrO 3aCTOCYHKY 4H
HalMCaHHS  CBOIX  JIOJIATKOBHX  3aCTOCYHKiB  abo
6i6ioTek. Iadpopmarifinoro OCHOBOIO TaKoro

iHCTpYMeHTapito € MeTaindopmaris, ado iHma ii Ha3Ba
— Memaoati.

3 ypaxyBaHHSAM HEOOXIJHOCTI iHBapiaHTHOCTI Ta
pO3IIUpPIOBaHOCTI, MOAHUGDIKYEMO cxemy Kiacudikarii
iHpopMarii, O BHKOPHUCTOBYETHCS B  MOMIECIAX
OynmiBenmpHOTO 00'ekTa (AmB puc. 2). KiHmeBa cxema
krmacudikamii  iHpopmamii Oyme BUMISIIATH TaKUM
yuHOM (puc. 3).

Indopmanin

151

sy
| Inpopmanis mozeni € !uBapianTHaingopm

I (Ig) I auis (1)

~~
-

—

—

Meraindopmarr

4

I'eomeTpuuna TononoriyHa

(]G) - (IT)

ATpuOyTHBHA Ilapamerpudna

a,) 1 ay

Puc. 3. lepapxiuna knacudikaris iHpopmarii, mo
BHUKOPUCTOBYETHCS B TIOJIAaHHIX MOJIENi Oy/iBeIbHOro 00'ekta

Omxe, MU BH3HAYWJIM OCHOBHI THIH MoOJeIel
OyniBesibHOTO 00'ekTa Ta KiacudikyBaiu iHdopmalliio,
SKOI0  ONEpYIOThb i Tenep HeoOXigHO
posrsiHyTH cydacHi CAX-3aco0u Ta mpoaHaiizyBaTu ix

MOJIEII.

Ha TIPeJIMET BUKOPHCTAHHS B HUX BU3HAYCHUX MOJICIICH.
IIpoanamnizoBani HaWOIIBII  PO3MOBCIOKEH]
BITYM3HSHI Ta CAx-3aco0m, 110
BHUKOPUCTOBYIOTBCS B TPOEKTHUX  OpraHizamisx
Vkpainu. s BHUPA3HOCTI  Pe3yJIbTaTiB
JOCIIJKeHHS, TI0J]aMO iX y BUIISIII 3BEICHOI TAOHIII.
B wmiit psgku Bimnmosimaroth CAX-3aco0aM  pi3HUX
HATIpsIMIB, a CTOBIYUKHA — MOJEISIM OYyaiBEIBHOTO
00'exTa.

JIIIe
3apyOixkHI

OLIBILIOL
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BucHoBku

Pesynprati  mOCHiIKEHb MIATBEPIKYIOTh, IO
CAx-3aco0u OnepyroTh TUMU MOJICIISIMH, SIKI HEOOXIIHI
JUTSL BUPIIICHHS KOHKPETHUX 3aJ[a4y IPOCKTYBAHHS 1 IIC €
nepwum  BUCHOBKOM TIPOBEACHOTO aHamzy. ToOTo
BIJICTIIKOBY€EThCST WiTKUH pos3nogin CAx-cucteM 3a
HampsMaMH aBTOMAaTH3amii CTajaiif JKUTTEBOTO ILUKIY
OyniBenpHOTO 00'€KTa, 10, B CBOIO Yepry, BH3HAUYAE
BUKOPUCTAHHS B  HHX  KOHKPETHHMX  MOJEJCH
OymiBempHOTO 00'ekTa. Jlummie nesiki 3 cydacHux CAX-
3ac00iB, IO OXOIUTIOIOTh IMPAKTHIHO YBECh CIIEKTP
HATpsMIB aBTOMATH3alii CTaAidl JKUTTEBOTO LUKITY
OymiBenbHOTO 00'€KTa, BHUKOPHUCTOBYIOTH MailKe BCi
crocoOM momaHHS Mojeni OymiBenbHOro 00'€KTa.
BigmoBinHo BapTicTh Takux yHiBepcanbHuX CAX-
CHCTEM Ha MOPSJIOK BUIIE, HIXX BY3bKOCHELiaJli30BaHUX.

Jpyeum eucrnoskom € Te, MO BCi MpoaHai30BaHi
CAX-cuCTeMH MaloTh iHBapiaHTHy iH(popMalilo, sKa
HaifyacTimie mojaHa y BUIJILII 0i0mioTek 1 6a3 maHuX
CTaH/JIApTHUX O0'€KTiB, MarepiaysiB Ta eneMeHTiB. lle
MATBEPIIKYE MPABUIBHICTE BHOKPEMJICHHS IIbOTO BHIY
iHdopmarrii B 3anpornioHoBaHii kinacudikarii (puc. 3).

Ane 3 iHImoro OOKY, JOCIHIKCHHS TMOKa3ajH, 10
MOXKITUBOCTI po3mmuproBanHs B cydacHuXx CAx-3acobax
peanizoBaHi Ha HH3BKOMY DPIiBHI 1, B OCHOBHOMY,
CHMPAIOThCS HA TPUHIMIN 1 TEXHOJOTi BIAKPUTHX
CHUCTEM — LI MpemiligucHO8OK. A Tie 03HAJa€, IO i
gac po3poOKH METOHOJIOTIi CTBOPEHHS YHIBEpCAIbHUX
PO3IIUPIOBAHUX CHUCTEM MPOCKTYBAaHHS OyIiBEIbHUX
00'eKkTiB, HEOOXITHO TPHUIUIMTH OCOOJMBY yBary

METOJlaM  PO3UIMPIOBAHOCTi, 30KpeMa THM,  II0

3aCHOBaHI Ha BUKOPUCTaHHI MeTaiHdopmarii.
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