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IHokazano nepeeazu KOMROZUUIIHO20 MeEMOOYy 2e0MEMPUYHO20
MOOENI08AHHA Neped MPAOUUINHUMU MEMOo0amMu 2e0MEempuUYHO20
MOOEII06AHHA, WO ICHYIOMb ¥ NPUKIAOHIN 2eomempii. Bxazyemwvca na
me, w0 nepesazu  KOMROZUYIHHO20 MemOOy 2e0MempuUiHO2o
MOOeN08AHHA BUHUKAIOMb uepe3 euxKopucmanua memooie bH-
YUCNeHH .

Knwuosi cnoea: KomMnouuyiiiHuit Memoo 2e0MEempuiHozo
Mooenroeanns, mouxkoee yuciennus banwoou-Haiiouwa (b-H uucnennsn),
memoou bH-yucnenns.

Ilocmanoska npoédaemu. llpuknanHa reomeTpis, IO 3aCTOCOBYE
METOAM  HAPUCHOI, aHaNTWU4YHOI, JudepeHIliaabHOl, MPOEKTUBHOI,
0araToBUMIpHOI TE€OMETpli, Ma€ Ha METI PO3B’sI3aHHS MIMPOKOTO KOJja
NpaKTHYHUX  3a7ad, 3a0e3meuyroud, TMpd [bOMY, HAOYHICTh Ta
OpUTIHAJBHICTh po3B’s3KiB. OAHAK, Cy4acHI BMMOTH, IIOJ0 PO3B’sI3aHHS
OaratoakTOpHUX 3aaay, MOTPEOYIOTh HOBHUX METOJIB TE€OMETPUYHOTO
MonentoBaHHsA. OTHUM 13 TakuX HOBHX METOJIB, IO PO3POOISIOTHCS
aBTOpaMHU, € KOMIIO3MIIMHUNA METOJ TEOMETPUYHOTO MOJIETIOBAHHS
(KMI'M), y sikoMy HE 3aCTOCOBYIOTHCS CHUCTEMHU alreOpaiyHuX pPIBHSHD
JUTsL 3B’sI3yBaHHA TapaMmeTpiB reoMerpudHoi ¢irypu. KMI'M 3abesmneuye
3B’SI3yBaHICTh TapaMeTpiB Yepe3 BIACTUBOCTI TE€OMETPUYHHUX (iryp, sKi
BU3HAYAIOTHCSA KUTBKICTIO BUXITHUX TOYOK, IO IO (PIrypy YTBOPIOIOTH.
Po3BUTOK 1IbOTO HAyKOBOTO HAMpsMy JAOCHKEHHS € aKTyaJlbHOIO
po0IeMOTO.

AHnaniz ocmannix oOocnioxcenv i nyonikayiu. basyrounch Ha
iHCTpyMeHTapii ToukoBoro bH-uucnenns [1, 2], Oyna po3pobiieHa HOBa
dbopma mojaHHS MOBEPXOHb Yy TOUKOBiM (opmi - b-moBepxni (bamobu
noBepxHi) [3]. B Xoai moganbmux IOCTiHKEHb cIOcO0IB (hOPMYBaHHS Ta
BinactuBocted b-niHilt Ta Bb-nmoepxons [4,5], chopmyinboBaHI OCHOBHI
MPUHIUIK METOJy KOMITO3UIIIMHOTO TE€OMETPUYHOTO MOCITIOBaHHS [6].



Jlocnipxeni 0coOIMBOCTI Ta MepeBaru KOMIO3ULIKHOIO METOY CBiI4aTh
PO IOUUIBHICTh HOTO BUKOPUCTAHHS 111 MOJIETIFOBaHHS 0arato(akTopHUX
ckianaux cucteM [7]. Ile cBiQUUTH NMpo HEOOXIAHICTH MOTO MOAANBIIOTO
PO3BUTKY Ta IPAKTUIHOTO 3aCTOCYBAHHS.

Dopmynweannsa uineii cmammi. Bukiiacti, BUXOJIYU 3 JOCBIIY
JTOCIIKeHb, HAHOIIBIN y3aralbHEHUM MOTJIA] Ha KOMITO3UIIMHUN METO.
T€OMETPUYHOTO MOJICTIOBAHHS Y MOPIBHSAHHI 3 TPATUIIAHUMU METOJaMHU
Tr€OMETPUYHOTO MOJICTIOBAHHS.

Ocnoséna yacmuna. SIKio y KapKacHO-TIapaMETPUUYHOMY METOI1
MOJICNIIOBaHHS JJIS BUKOHAHHS BUXIJHUX YMOB, HEOOXIJHO MPOBOIUTH
3B’SI3yBaHHSA 1 IapaMeTpiB (oOpMH, 1 TapaMeTpiB TIOJIOKEHHS uepes
poO3B’si3aHHS anreOpaiyHUX CHUCTEM, 3 METOI0 CTBOPEHHS PI3HOTO pOIY
KOMOIHalIN 3 MmapaMeTpiB, TO y KOMIIO3ULITHOMY METO/I T€OMETPUUHOTO
MOJICJIIOBaHHSI Take anreOpaiuHe 3B’S3yBaHHS MPOBOJUTH HE MOTPIOHO,
TOMY 10 mnapaMeTpu (opMU TreoMeTpuyHOi (Iirypu 3aKkiaieHo y
BJIACTUBOCTSAX III€1 (DIrypu, a mapaMeTpu MOJIOKEHHS! TEOMETPUYHOL PIrypu
BIJIHOCHO BHUXIJHOI CUCTEMM KOOPJAMHAT, B3arajl BUKIIOYAIOThCS uepes
3acTocyBaHHs MeTO/11B bH-uncnenns.

3ayBakUMO, 110 BJIACTHUBOCTI I€OMETPUYHOI (DIrypu BH3HAYAIOTHCS
KUTBKICTIO TOYOK, SIKi il CTBOPIOIOTH, 1 TOMY 3MiHA KOMITO3HIIT yCiX TOUOK
I 00paHoi TeoMEeTpUYHOi (Irypw He TITHE 3a COOOI TMOPYIICHHS il
BIacTUBOCTEH. | HaBmaku, y KapKacHO-IapaMeTPUIHOMY METOJIl, OCKUIbKU
TOYKH T€OMETPUIHOI Dirypu, il mapameTpu GopMH 1 TTOJOKESHHS BITHOCHO
BHUXI1JIHOI CHCTEMHU KOOPAWHAT 3B’s13aH1 y OJIHE PIBHSHHS, 3MiHA TIOJIOXKEHHS
OyIb-SIKOi TOYKM TEOMETPUYHOI (PIrypH MOPYITye KOMOIHAIIIO Y I[bOMY
pPIBHSHHI 1 TOMY HOro HeOOXITHO 3MiHIOBaTH. Taki 3MIHM y pPIBHSHHI
HEOOX1JITHO BUKOHYBAaTH KOXXHOTO pa3y 31 3MIHOIO TIOJIOKECHHS, HaBiTh,
OJIHI€T TOUKU TEOMETPUYHOT PITypH.

Bkazana Buie BiAMIHHICTE KapKacHO-TIAPAMETPUIHOTO METOAY Ta
KOMITO3HIIIHHOTO METOJYy TEOMETPUYHOTO MOJICIIIOBAHHS BUKJIMKAJa
HEOOX1THICTh BBeIeHHs TepMiHy “Metonn BH-uncnenns”.

Sxio nepeminieHHs yciX, abo HaBITh OJHIET 13 TOUOK T€OMETPHUIHOL
¢birypu HazBaTu sKicHOIO ii 3MiHOIO, To y KMI'M, 3a pesynpraTramu
SKICHUX 3MIH BUXIJIHUX JaHUX, Mapamerpuuna bH-matpurs reomerpudnoi
MoAeal He 3MiHIeThes. OpHak, KUIbKICHA 3MIHA BUXIOHUX JaHUX
MPU3BOJUTH 0 IHIIIOTO BUTJISAY T€OMETPUYHOI BIrypH, sika moTpedye, sK
HACJIIOK, THIIO1 Moieni y TOuKoBid (opmi. Lle BimOyBaeThcs uepes Te, 1Mo
IHITA  TeoMeTpuyHid (irypi mnpuTaMaHHI 1HON  BJIACTHBOCTI, IO
MOB’s3yI0Th mapameTpu ii  ¢opmMu, TOOTO, BCTAHOBIIOKOTHCS I1HIII
B32€MO3B’SI3KM MIXK €JIeMEHTaMHU T'€OMETPUYHOI (DIrypHu.

MoOXIUBICTh SKICHMX 3MIH BUXIJIHUX JaHUX, 3a CTaJol iXHBOI
KUTBKOCTI, TOOTO, 3MIHM KOMITO3UIIIT BUXITHUX JAaHUX, 1 Jaja HA3By METOIY
“Komno3umiitauii”.



Cxnagnictio y KMI'M € BusiBieHHsI BJIaCTMBOCTEH T'€OMETPUYHOL
birypu, sKy oO0paHO B SIKOCTI BHUXIAHOI JJIsI MOJCIIOBAHHS, Ta
BCTAHOBJICHHS, Y BUIVISIAI TOYKOBUX (OPM, B3aEMO3B’SI3KIB  MiXK
eJI€MEHTaMH I1i€1 TEOMETPUYHOL PITYypH.

[akomm gt po3B’s3aHHSA  3adadyl  JOCTAaTHRO BXKE  BIJIOMHUX
BJIACTUBOCTEH 00paHOi, BUXIJHOI JIJIT PO3B’s3aHHs 3ajayl, TEOMETPUIHOL
CXeMHu, aje, y OUIBIIOCTI BHUIAJKIB, Tpebda BCTAHOBIIOBATH HOBI
B3a€EMO3B’SI3KM  MDK €JeMEHTaMd Ta HOBI BIACTUBOCTI  BUXIJIHOI
reoMeTpudHoi Pirypu, 3actocoBytoun Mmeroan bH-uucienns.

Onnak, 1 CKJIaIHOII He 3HIKYIOTh TiepeBar 3actocyBanus KMI'M.

Uu He mnaltromoBHimow tmepeBaroro KMI'M mepen kapkacHO-
napaMeTpUYHUM METOJIOM € BiAacyTHICTh Y KMI'M anrebpaiunoi ckiramoBoi
JUTSL 3B’S3YBaHHS BUXITHMX TapaMeTpiB MIOAO CTBOPEHHS T€OMETPHYHOI
MOJIEJII.

Sk BiIOMO, anreOpaiuHa CKJ1aJ0Ba MOJIEN, BUCYBa€ OOMEKEHHS 1010
KUIBKOCT1 BHUXIJIHUX TOYOK, CTBOPIOE CKJIaJIHI YMOBHU KepyBaHHsS, 4Yepes
3MIHH NTapaMeTpiB, GOPMOIO OJIEP>KaHOI TEOMETPUUHOI (PITyPU-MOJIEIII.

I maBnaku, y KMI'M, uepe3 BiACYyTHICTh aireOpaidHoi CKIaA0BOL
0JI0 3B’SI3YBaHHS MapaMeTpPiB, KUIBKICTh TOYOK BHUXITHOI T€OMETPHYHOL
GbIirypu TEOpPETUUYHO HE OOMEXYETHCS, CKIQJHICTh 3aCTOCYBAHHS BEIHKOI
KUTBKOCTI BUX1THUX TOYOK BUHUKAE Y TIPAKTUYHIN peati3artii.

Skmo y KapkKacHO-TIapaMETPUYHOMY METOJII aHami3 Ta METOIU
yIpaBIiHHSI (OPMOIO BIIOYBAIOTHCSA 32 PAxXyHOK 3MIHU IapaMeTpiB, TO Y
KMI'M, depe3 BIACYTHICTh alreOpaidHOl CKIaJ0BOi IOJO 3B’S3yBaHHS
nmapameTpiB BUXITHOI TeoMeTpuuHOi (irypu Ta 3aBASKH 3aCTOCYBAHHS
meroniB BH-uncnenns, ymnpaBimiHHS (opmoro BiAOyBaeTbCad MUIIXOM
nepecyBaHHs BUXIAHUX TOUOK T€OMETPUYHOT PIrypH.

Y  pesynbrari  HaABHOCTI [MX  BIAMIHHOCTEH, KapKacHO-
napaMeTPUYHUNA METOJ] 3aBXKJIU CYIPOBOJIKYE OCITUJIAIIS, TO30aBIISIOTHCS
SKOI IIJITXOM CETMEHTYBaHHS a00 3HWKEHHS CTEIICHS 1HTEPITOJISAIIHHOTO
piBHsHHS; 1, HaBmakd, y KMI'M kokHa MOTOYHA TOYKa (OPMYETHCS SIK
cymMa MOOYTKIB KOXHOI 3 BHXITHHX TOYOK TE€OMETPUYHOI Girypu Ha
yacTuHy 11 yuacti y dopmysanHi. Ocrusnii y KMI'M MoXyTh BUHUKHYTH
TUTBKH Yepe3 HEKOPEKTHICTh BUXITHUX JaHWX. Taki OCIMIIAIIT yCYyBarOThCs
[UIIXOM JIOKAJIbHOTO KOPETYBAaHHS BUIXIIHUX aHUX 3 BHUKOPHUCTAHHSIM
metoais BJII'M.

Uepes 3acToCyBaHHS TIPOCTOTO  BIJHOMIEHHS TPhOX  TOYOK
MIPOCTOPOBHUI PO3B 30K MPOEKTYETHCSI HA OCI BIATOBIIHUX MapaMeTpiB 31
30epekeHHsM Bu3HaueHnX bH-koopaunat. [IpocTopoBe po3B’si3aHHS 3aadi
JUISI CETMEHTY b-TIOBEpXHi B IIJIOMY MOJAETHCS MAPAMETPUIHOIO TOUYKOBOIO
dbopmoro, I cerMeHTy b-ToBepXHi B IIOMY, HE TMOAUIAIOYM HWOTO Ha
OKpeMi 4YapyHKH. Mojenb reoMeTpuyHoi (irypu 31 CTaJoK KUIBKICTIO



BUXIIHUX TOYOK € CTajJol0 4epe3 Te, IO MOOyJOoBaHAa Ha BIACTHBOCTSIX
TE€OMETPUYHOI (PITypH 1 B3a€EMO3B’A3KaX MK TOUKAMH, 1110 1i YTBOPIOIOTb.

[TlimcymoByrour  HaBeJEHE  BHUINE, MOXXHA  CPOPMYITIOBATH
KapAuHaJIbHI BIAMIHHOCTI KOMIIO3WLIMHOTO METOLYy TI'€OMETPUYHOIO
MOJICTIOBaHHSI  BIJl ICHYIOUMX TpaauUiiHuXx MeToiB. [lopiBHSHHS
KOMITO3UIIIMHOTO METOZy T'€OMETPUYHOTO MOJIETIOBAHHS 1 KapKacHO-
napamMeTpUYHOTO METOIy MOJIENIIOBAaHHS HABEJIEHO y Tabuii 1.

OTxe, y KapKacHO-IApaMETPUYHOMY  METOIl  PO3PI3HIIOThH
napameTpu Gopmu Ta mapamerpu mnosoxeHHs. OpHak, MoOyaoBa Mojeni
BUKOHYEThCS 0€3 iXHbOro po3’enHaHHA. ToOTO TeoMeTpu4yHa MOJIEh
3’€IHyE Yy €MHE IIiJIe 1 mapaMmeTpu (HOpMH, 1 MapaMeTpu IOJIOKEHHS, 1
BY3JIOBI TOYKHM BHXIJHOI TeomeTpudHOoi (irypu. 3MiHa xoda O OJHOTO
napaMeTpy abo OjHI€i TOYKM MOTpedye mnepedymoBu Mojaeni abo il
HaJAIITYyBaHHS Y BIAMOBITHOCTI O 3MiH.

[ naBmaku. KomMmosumiiHuii METOJ T€OMETPUYHOTO MOICTIOBAHHS
MOBHICTIO BHUKIIIOYA€ TMAPaMETPU IMOJIOKEHHA TE€OMETPUYHOI (irypu
BIJIHOCHO BUX1/IHOI CUCTEMHU KOOPAUHAT.

[TapameTpu ¢hopMu Ta TOYKH PO3’€THYIOTHCS Ta YIIOPSIKOBYIOTHCS Y
OKpeMi mapaMeTpuyHi Ta ToukoBi BH-maTtpwuiti.

[TapameTrpruna bBH-marpuns € moaemto reoMmeTpudHoi Qirypu, sika
€ CTaJIOI0 1 He 3MIHIOETHCS 31 3MIHOIO TOYOK reoMerpuuHoi ¢irypu. Llei
¢dakT HabaraTto CIpPOIINY€E MPOBEACHHS KOMIT IOTEPHHX CKCIICPUMEHTIB 3
METOO MIABUIIECHHS aJICKBATHOCTI KOMITO3HUIIIHHOT T€OMETPUIHOT MOJICIII.

Taomung 1
[TopiBHSIHHS METOIIB
3a OJJHAKOBO1 KUTBKOCTI TOYOK BUX1THUX T€OMETPUUHUX (PIiryp

KapkacHo-napameTpuyHuii METOL Komno3umiitauit Mmetos
T€OMETPUYHOTO MOJICTFOBAHHS T€OMETPUYHOTO MOJICITFOBAHHS

Meron 3amaHHd ToBepxHI |y | Meron, y @ SIKOMy  KUIBKICTb
TPUBHUMIPHOMY TPOCTOPI, SKUW | BYy3JIOBUX TOYOK BUX1JHOT
MOJISITae y 3B’SI3yBaHHI | TEOMETPUYHOI (PIrypu BHU3HAYAE
napamMeTpiB MHOXXHHM JiHIH, IO | HapaMeTpUIHy r€OMETPUYHY
3aMOBHIOIOTH MPOCTIP MOJIeNIb, IO BPaxoBYE TUIbKU
napametpu ¢GopMH, 1, sfKa He
3MIHIOETBCA 32 SIKICHOI 3MIHU
BUXIIHUX TOYOK

1. Bwusnawatore mapametpuune | 1. [lapamerpuyune 4ucio — TUTBKH
gucino P;; = mapametrpu dopmu + | mapamerpu GOpMH T€OMETPUIHOL
MMApAMETPH MOJIOKEHHS birypu

2. M{A;p,-p, 1} 2. A, =(a), i=lm; j=Ln -

— MOJEIb, BKJIIOYAE€ BHUXIJHI | MOZENb, 10 chOpMOBaHa i3




TOYKH, (n-1) MapameTpH,
3B’SI3yBaHHS BIJIOYBA€ETHCS

anreOpalyHUM IUISTXOM

napameTpiB  popMu, 1 KOXHHUI
eJIEeMEHT a, €  TIPOCTUM

g

BiI[HOIHeHHHM TPbOX TOYOK

m,n
psAMOT, TOOTO D a, =1

ij=1

3. ®{M + f(p,)}— KapKac MOBEepxHi

3. M,=4, A, — TOYKOBa MOJENb
Kapkacy b-noBepxHi

4. SIxicHa 3MiHa BUXIJTHUX YMOB —
3MiHIOE Mojenb M 1 motpelye
nepepaxyHKy KapKacy MOBEpXHi

4. SIxicHa 3MIHA BUXIJHHX TOYOK
reoMeTpUYHOI (PIrypu HE 3MIHIOE
Mojzienb A — napamerpuuny bH-

MATPHUITO
3a TIyMauyeHHsIM | 3a TIyMayeHHSIM
Muxaiinenka B.€. Ta | Bepemaru B.M., Halinuma A.B.

Havnuma B.M.

TakuM YMHOM, KOMIIO3MIlIHHA T€OMETpHUYHA MOJCIb JOKOPIHHO
BIJIPI3HSAETHCS BiJl TCOMETPUYHUX MOJICNICH, MOOYIOBAaHUX TPAIUIIIHHUMHU
METOJIaMH MPUKIIATHOI reoMeTpii.

Bucnosexu. MoxvBICTh BapilOBaHHS BY3JI0BHMH TOYKAMH BUX1THOT
reoMeTpudHoi Girypu, He 3MIHIOIOUH, TPU I[BOMY, il TIapamMeTpudHy
MOJIeb, HaJa€ 3HAYHI TIepeBard y TIPOBEJACHHI KOMIT IOTEPHHUX
CKCIIEPUMEHTIB 3 BHKOPHUCTAHHSIM  KOMIIO3MIIIHHUX TC€OMETPHYHUX
Mojiesie. MOKIIUBICTh BKIIFOUEHHS 3HAYHOT KUJIBKOCTI BUXITHUX TOYOK JUIA
BH-1nTepnossiiii, 103BoJIIE 3aCTOCOBYBATH KOMIIO3UIIIMHI T€OMETPHUYHI
MO/ IS pO3B’si3aHHs OaraTo(pakTOPHUX 3a/1ad.
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KOMITO3UIINOHHDBI METO]I TEOMETPUYECKOT'O
MOJEJIUPOBAHWS B PELIEHUN MHOTO®AKTOPHBIX
3AJIAY

AnonbseB E.A., Haligeimn A.B.

Iokazanul npeumyuwiecmea KOMNO3UUUOHHOZ20 Memooa
2€0MEMPUYECKO20 MOOETUPOBAHUA NEPEO MPAOUUUOHHBIMU MEM00aAMU
2€0MEMPUYECKO20 MOOEUPOBAHUA, CYUWLECMEYIOWUMU 68 NPUKIAOHOU
2eomempuu. Ykazvieaemca  na  mo, umo - npeumyuiecmaea
KOMRO3UWUOHHO20  MEMOoo0a  2e0MEMPUYECKO20  MOOETUPOBAHUA
603HUKAIOM 0]14200apA UCROIb306AHUI0 Mem 0008 BH-ucuucnenus.

Kniwoueesvle cnosa: KomMnozuyuoHHull MemoO 2e0Mempuyveckoo
Mooenueanus, moueunoe ucuucienue banrwoovi-Haiiovima (bBH-
ucuucienue), memoovt bH-ucuucnenus.

COMPOSITE METHOD OF GEOMETRICAL MODELING IN THE
SOLUTION OF MULTIFACTORY PROBLEMS

Adoniev Y., Naidysh A.

The advantages of composite method of geometric modeling over
the traditional methods of geometric modeling existing in applied
geometry are shown. It is pointed out that the advantages of
compositional method of geometric modeling arise through the use of
methods of BN-calculus.

Key words: composite method of geometric modeling, methods of
BN-calculus.



