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IF'EOMETPUYHE MOJAEJIOBAHHSA OB’€KTIB HA OCHOBI
MEPETROPEHHY TIPAMUWYX JITHTIA

Kuiscokuu nayionanvnuil ynieepcumem 0y0i6Huymea i apximexmypu
JKumomupcoruti HayioHanbHull azpoeKono2iunull yHigepcumem

Y pobomi npedcmasneno meopemuuni 0OCHOBU AKMUBHO2O NEPEMBOPEHHS
xoopounam.  IIpononyemuvca 1020 GUKOPUCTNAHHA — OA  MOOENIO8AHHS
OUCKDEMHUX KAPKACI8 PI3HOMAHIMHUX KPUBOMIHIUHUX HOBEPXOHb  OU3ALH-
00 ’exmis 3acobamu komn tomeproi epagixu. Takuii nioxio 0o3601ums He aulie
epaxogysamu 3a0aui GUXIOHI YMOGU, a Ul OMPUMYEAMU NOGEPXHI 3 3A0AHUMU
2eOMEeMPUUHUMU ~ OCOONUBOCMAMY MA  eCemMUYHUMU  81ACMUBOCAMU, |
cymmego  po3uupums  Oi6niomeKy  OUCKPEemHO-NPeOCmEIeHUX — NOBEPXOHb.
Posensioaemovcst  numanHs ~— UKOPUCMAHHA — AKMUBHO2O — NEPemEOpPeHHs.
KOOpOUHam, 6 OCHO8I K020 JedCcamb Nnepemeopenus npavux aiiu. [le
N08 A3aHO 3 MUM, WO HA OUCKPEMHUX KAPKACAX NOBEPXOHb NPOCIOPO8i 006800u,
AKI MOJCHA Nposecmu uepe3 N 3A0AHUX BY371i6, GUIHAUAIOMbCSA NIOCKUMU
06600amu, a came ix npoexyisimu. Tomy, y pobomi 00CHIOACYEMbCA AKMUBHE
nepemeopenHs Koopouwam Onsi 00 ’€kmie Ha niowuHi. B axmuenomy
nepemseopenHi KOOPOUHAM HYUCENbHI 3HAYEHHS KOOPOUHAM 8Y371i68 NOBEepXHI
npoobpazy Mmodcyme Oymu OesKumu QYHKYiAMU IO UUCETbHUX 3HAYEHb
KoopouHam 8y31i6 NoGepXui obpasy y mux came abo 8 IHUUX OOUHUYAX
sumiprosanus.  bBeszniu  koopounamuux — cucmem, AKi  NO8 A3VIOMbCA 3
MOOENbOBAHUMU 00 €KMamu 00380aUNMb OMPUMYBAMU OYIICE UUPOKE KOO JITHIU
ma noeepxoHb, HA AKI MOJCYMb Nepemseoplosamucy 6iOnogioHo npami abo
niuowunu. Pexomenoyemvcs 3a OCHOBHY KOOPOUHAMHY CUCMEM) AKMUBHO2O
nepemesopenns npusnadamu I[IJJCK, ockinbku came 8oHa € HAUOLIbUL BHCUBAHOIO
V NPUKAAOHIN 2eomempii, i 015 Hel 0emanbHo po3podeHo anapam aHarimuyHol
ceomempii. Ile Oo3sonumb He nuuie onucysamu 2eomempuyHi oopasu, a u
docaioicyeamu ix 1acmugocmi y noOAIbULOMY.

Kniouosi crosa: akmugne nepemeopens KOOpOUHaAm, nepemeopenisi NPsamux;
KOMN TomepHe MOOen08aAH s, OU3AUH-00 €KM, KOOPOUHAMHI CUCTEMU.

IocTaHoBKa MpodJeMH. Y CTaTTI PO3TIANAIOTHECS TCOPETHUHI MUTAHHS
BUKOPHUCTAHHS aKTUBHOT'O IIEPETBOPEHHS KOOPJIMHAT, B OCHOBI SIKOTO JIEXKATh
MepeTBOPEHHS TPSMUX JIHIH, s MOAaNbIIoro (GopMmyBaHHS JUCKPETHHX
KapKaciB IMMOBEPXOHb JH3aiH-00’€KTIB Ta CTBOPEHHS 1X TPUBHMIPHHX MOJENEH
3acobamMy  KoMmIT'1oTepHOi Tpadiku. [IpukimagHe 3Ha4YeHHS Mae 3ajaada
(OpMOTBOpEHHSI MOBEpXHI 3a Hamepe] 3aJaHUMH KpallOBUMHM yMOBaMH M



€CTeTUYHHMH BIACTHBOCTSIMU Ta MOXJIMBICTIO OTPUMATH MOBEPXHIO OaskaHOT
(dhopmu Ta 00pazy.

Hiab crarTi. [Ipy BUKOPUCTaHHI aKTHBHOTO MEPETBOPEHHS KOOPIMHAT
OyzeMo MaTH KOOPIMHATHI IepeTBOPEHHS MpocTopy. OCKIIbKH HAa TUCKPETHHUX
KapKacax IOBEPXOHb MPOCTOPOBI 00BOAM, fAKI MOXKHA IIPOBECTH dYepe3 7
3aJJaHNX TOYOK, BU3HAYAIOTHCS INIOCKUMH O0OBOJIAMH, a caMe iX MPOCKIisIMH, TO
00OME)KMMOCHh BUBYCHHSM IIEPETBOPCHb JUIA BHIAAKY Ha IUIOMIMHI, a HE Yy
IIPOCTOPI.

AHaJii3 OCHOBHHMX J0C/TiIKeHb i myOuikamiii. AKTUBHI NEpPETBOPEHHS
koopauHat [1] MaroTh 0cOONMMBOCTI, a caMe: YHCEeNbHE 3HAYCHHS KOOPIUHAT
BHXI1JTHOI KOOPIMHATHOI CHCTEMH MEPEXOIUTh Y YHCEIbHE 3HAUYCHHS KOOPIUHAT
HOBOI cHCTeMH. Y TpPHKIAIHIH reoMeTpii Ta MareMaTHYHOMY MOJICIIOBAaHHI
HalieheKTUBHIIIIMHI METOJaMH YTBOPCHHS CKIQIHNUX KPHBONIHIHHUX 00’ €KTIB €
METOJIM, B OCHOBI SIKHX JIe)KaTh PI3HOMAHITHI TEPETBOPEHHS, JiHIMHHI abo
HeuniHiiHI [2]. ['eoMeTpryHi IepeTBOPEHHS JOCUTh HIMPOKO BUKOPHCTOBYHOTHCS
IIPH TEOMETPUYHOMY MOJECTIOBAHHI PI3HOMAHITHHX 00 €KTIB i3 30€peKeHHAM
3aJlaHUX BIIACTHBOCTEH [3, 4], M1 OTpUMaHHS HOBHUX T'€OMETPHUYHUX (OpPM Ta
obpaziB. Y pobotri [4] pO3IIANAIOTECS TEOPETHYHI MTHTAHHS MOKIHBOTO
BUKOPHCTaHHSI POSKTHBHOI'O MEPETBOPEHHS, HAa MPUKJIA/l MEPCIEKTHBHOTO, y
Mporeci MOAETIOBAHHS IHUCKPETHHX KapKaciB PI3HOMAHITHHX apXiTEKTypHHX
O00OJIOHOK 3 BEPTHKAJIBHUMH JOTHYHUMH IDIOMKHAMH. [IpoaHanizoBaHO
BJIACTHUBOCTI LIUX NEPETBOPEHD 1 MEPCIEKTHBHU 1X MMOJaIbIIOr0 BUKOPUCTAHHS.

Cepen poOiT, y SKHX pO3TJSAAIOTHECS TMHTAHHS  MOJIETIOBAHHS
KPHUBOMIHIHHUX 00’ €KTIB Ha OCHOBI BUKOPUCTAHHS TCOMETPHYHHX ITEPETBOPEHB,
CJIiJl 3BEPHYTH yBary Ha pobotu [5-7]. Tam mpencTaBiieHO po3poOieHHH Criocio
NIepeTBOPEHHST KPUBHX JIHIH, 110 0a3yeThCcs Ha HOPMaji30BaHOMY PO3MOALT
kpuBuHU. lleli cmoci® momomMarae MOJENOBaTH KPHUBOMiHINMHI  00BOIH,
reHepyBaTH KpHWBI JIHII 13 BpaxyBaHHSAM JIHHAMIYHHX OCOOJIMBOCTEH
MOJIEIBOBAHUX 00’ EKTIB.

OcCKiNbKM KOOPAMHATHUX CUCTEM Yy NPUKIAAHIA TeoMeTpii icHye
HEe3JIiYeHa pPI3HOMAHITHICTh, Yy TPEACTaBICHUX JOCHTIHKEHHSIX OOMEKUMOCS
JMIHIAHUMH ~ KOOPAMHATHUMH  CHCTCMaMH, sKi MOXHA pO3MVISAATH  SIK
JBOMIApAMETPUYHY MHOXKHMHY KoHrpyeHmiid [8]. Tomi koopawHaTHa cucTeMa
BBKAETHCS BH3HAUEHOIO, SIKIIO 3aJaHO THUI KOHTPYEHI1 (KOHTPYEHIio
MPSIMKX), CHCTEMY BIIJTIKY MPOMEHIO KOHTPYEHIIT i TOYaTOK BJUTIKY JIiHIHHOT
KOOPJIMHATH B3/IOBK MPOMEHIO KOHTPYEHIIIi, @ TAKOXK ITapaMeTpH (KOOPIHHATH),
SKI 3aJal0Th HAIpsM IIPOMEHIO Ta HampsiM BIJUIIKY IapaMeTpa B3/I0BXK
IIPOMEHIO.

VY Ha#mpocTimoMy BHIAIKy AaKTHBHOTO IEPETBOPEHHS MPSIMOKYTHOI
nekaptoBoi cuctemu koopauHat (ITJICK) y momsipHy cucremy KOopaWHAT, Ha
IUTOLIMHI MAEMO, 110 IeKapTOBa KOOPAWHATA X TEPEXOJHUTh Y MOJSPHUN KYT o,
JIe YMCJIO TPayCiB KyTa BiAMOBIIAE YUCTY JTIHIHHUX OJMHUIL KOOPAWHATH X . A
JIeKapToBa KOOpJMHATa ) IEepexXOAuTh y MOJSIPHUH paiaiyc p y THX came

OJIMHHUIIX BUMIipIOBaHHs (pHcC. 1).



IMpu upomy, mpsma minit m (y,, =c) (puc. 1, a), ne ¢ — mapamerp,
MEPEXONUTE Y KOJIo pafiycom p=c (puc. 1, 6), a npsma niuis n (y, =kx+b)
MEPEXOaUTh y cripans Apximena n': p=k(a+y), ie ) — TOCTIHHUN KyT,
YUCIIEHHO piBHMIA napameTpy D .

Y 3arasibHOMY BHIIQJIKy, AaKTHBHE IIEPETBOPEHHSI MHPOCTOPY MOXKHA
3agaBaté (yHKuismu. Hampukian, meska koopauHaty x mpoobpasy y ITJICK
nepeTBOproeThCs Ha KyT « y CK 00pasy, uncenbHO piBHHN KOOPIHMHATI X, ale
neil KyT MOKHa Biaknaaaru He Bix noaspuoi oci O'x' (puc. 1, 2), a Bix gesaxoi
oci O%", sxa cxmamae 3 Biccto O'x' mocridimmii xyr B. Y pesynbrari,
JICKapTOBIiil KOOPAMHATI X BiMOBIIATUME HE KYT &, a TIOJSIPHOMY KyTy & + 5.
Toxni, pyHkmicio nmepersopenns Oyne a =kx+ 3, ne k — xoedimient mepexomy
BiJI JIIHIHHUX OMHUIIH JI0 MTOJISIPHUX.

Hexaii nexapToBiil KoopJuHATI y BINNOBiJae HE MOJSIPHUIA pajiycp, a
GyHKUIE p=my, TONI NpsiMa y=c TEPETBOPUTLCS HA KOJO O =My, a npsma
v =kx + b neperBopuThCS y cripaib ApxiMmenaa, BIAMIHHY BiJ cripaji Ha puc.
1, e, sika ONUCYETBbCS PIBHSAHHAM p =k (a + f+y), A€ a — 3MIHHHI KyT, IO
Bi/MOBiMac JekapToBiil KoopauHatTi Xx; S — mocTiliHuii KyT Haxwity oci O'x”
KYTOBOTO BiJUTIKY IO BiJIHOIIEHHIO 10 mOJspHoi oci O'x'; Y — mocriiinuit KyT,
SIKMH BIATIOBiIa€ mapaMeTpy b mpsiMoi miHii y = kx + b .
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Puc. 1. Ilpukmnag akTHBHOTO MEPETBOPEHHS KOOPIMHAT HA TUIOMIUHI

AKTHBHE TIEPETBOPEHHS KOOPAMHAT 3yCTPIYaeThCSl TPH PO3B’SI3aHHI



0araTboX 3ajla4 TI'€OMETPHMYHOTO MOJICTIOBAaHHSA. Y TakoMy HepeTBOPEHHI
aHATITUYHE DIBHAHHS NPOooOpasy 3aIUINAETHCS HE3MIHHUM [9]. 3MiHIOETHCS
HaliMeHyBaHHs BIINOBIMHUX KoopawHAT. [lepeTBoproBaHi o0pasu  ciifn
omcysatu y [1JICK 3a mpuHIMIIOM NAaCHBHOTO IIEPETBOPEHHS KOOPJIUHAT, KON
3MIHIOETBCSL CHCTEMa KOOPAMHAT, a HE 3MIHIOEThCS caM o0pa3. Y pe3ynbTarti
I[OTO TIpoIecy OyIeMO MaTHh HpsiMi Ta 3BOPOTHI (OPMYJIH IEPETBOPEHHSI.
Cucrema KOOpOMHAT NpooOpa3y 1 cHcTeMa KOOpOMHAT 00pasy MOXYTb
MIPU3HAYATHCh A0CONIOTHO JOBUIBHO 3 YpaxyBaHHSM TOTrO, SIKMH o0Opa3 3
eCTeTHYHHX 200 Oy/Ib-IKMUX IHIINX MipKyBaHb 02XaHO OTPUMATH.

OcHoBHa 4acTHHA. /[l CHpPOIIEHHA TNOAAIBIINX PO3PaxyHKIB 3a
CHCTEMY KOOpAMHAT NPooOpasy y MNpeICTaBICHUX JOCITIIKEHHSIX 00MpaeMo
MIPSIMOKYTHY JEKapTOBY cucTeMy KoopiauHat. Lle oOymoBieHo TuMm, 1o y wmiit
CHCTeMi KOOpPAWHAT Y MOJAIBIIOMYy € MOKJIHUBICTH (OPMYyBAaTH IWCKPETHI
KapKacH KPHUBOJIHIHHNX MOBEPXOHb 00’ €KTIB JU3aiHY CTATHKO-I€OMETPHYHUM
MeToaoMm mpodecopa C.M. KopanboBsa.

IToBepxHs, Ha Ky Oyae neperBoproBaTch miomuaa i3 [IJICK, abo miHis,
Ha sKy Oyzxe IepeTBOpPIOBATHUCH IIPsSMa BH3HAYAIOTh HAHOLIBII 3pydHY IS
aHAIITHYHOTO OIMCY CHCTEMy KoopauHaT obOpa3a. Hampukman, skmo oOpartu
ropuzoHTaneHy JiHito y Buxigid IIJICK to, y chepuuniit monspHiit cucremi
KOOpIMHAT BOHA OyZe MepeTBOPIOBATHCH Ha KoJo. [Ipn BUKOpHCcTaHHI GopMyI
3BOPOTHOTO IIEPETBOPEHHS KOJIO Oy MepEeTBOPIOBATHCH HA JIHIIO, ApalelIbHy
JI0 OCi KOOPAMHAT.

Jns  3py4yHOCTI  BHKOPUCTaHHS Toro abo  IHIIOTO  0OpaHOTo
TEOMETPUYHOTO TEpPETBOPEHHS MDK CHCTeMaMH KOOpAMHAT obOpasa Ta
poo0Opa3y BCTAHOBIIIOETHCS MaTeMaTHYHA 3aJIEXKHICTh — KIIOY IEPEXony 3
OJHI€T CHCTEMHM Yy iHIIy. Y SIKOCTI KJIFOYa BUCTYNAIOTh NPHUHHATI AJIsL TOTO 4H
IHIIOTO THUIy TEPETBOPEHHS AaHAIITHYHI 3aJICKHOCTI, SKi 3a0e3medyroTh
MOJKJIMBICTh HE 3aMHCIIIOBATHCh HAJ CaMHM [IPOIIECOM NEPETBOPEHHS, a
OTPUMYBaTH HOBI 00pasu: MpsiMi, KpUBi, MOBepXHi. BUKIMKae 3aliKaBICHICT
MIepEeTBOPEHHS OUIBII MPOCTHX FeOMETPUYHUX (iryp, Ha OCHOBI TpaHchopmarllii
X KOOPJMHAT, 1 mosiBa 00 €KTiB (00pa3iB) 3 HOBUMH I'€OMETPUIHUME (POPMaMH,
BiIMIHHUMH BiJ Ipo0oOpasiB.

Po3riisitHeMO Jiesiki NIPUKJIQAN BUKOPHCTAHHS aKTUBHOTO IIEPETBOPEHHS
KOOpAHMHAT, Konu cuctemoro mpoodpazy € IIJICK, a cucremoro obOpasy €
MOJIApHI IWJIHAPUYHA a0o cdepuyHa cucTeMH KoopauHar. Ha pue. 2
NIPE/ICTABICHO TPSMOKYTHY JEKapTOBY CHUCTEMy KOOpJIMHAT Ta IIOJISIPHI
CHCTEMH KOOPAMHAT y CyMIILIEHUX IIPOCTOPaAX.

@opmynu  mepexony i3 IIJICK y momapHy UMITIHAPHYHY CHCTEMY
kxoopauHat (LIITCK) mpencraBiieHo HUKYE.

Kirou mepeTBopeHHsl, PEICTaBICHOr0 Ha PHC. 1, ¢ MOXKHA 3aIKMCaTH TakK:
x—>x;y—>kpf;z— p. Toni, bopmymu mpsimoro neperBopenns i3 IJICK y
HIICK MatumMyTh BUTIISIA;



x'=x;
y' =zcoskp,; (1)
z'=zsinkf.
®opmynu 3BopoTHOroe nepersopenus i3 LIIICK y TTIJICK moxHa mpenctaBuTH
Tak:
x=x";

z' )
JoP =@ ®
2=+ (&)

Ie X, y,z — ACKapTOBI KOOPIMHATH FeOMETPHYHOI Pirypu y cuctemi mpooodpasy,

» = arcsin

X', ¥,z — mekapToBi KOOpPIMHATH TEOMETPHIHOI (Dirypu y cHCTEMi KOOPIAMHAT
o0pa3sy.

Puc. 2. TIJICK Ta nomsipHi cucTeMu KOOPIUHAT, BiAIOBITHO
IITIHAPUYHA Ta CepryHa, y CyMIIIEHUX MPOCTOpax

SIKIIO  KOOPJIMHATHOIO CHUCTEMOIO 00pa3y € LWIIHJIPUYHA TIOJIsIpHA
cucTeMa KOOPAMHAT, TO JIEKapTOBa KOOPJIMHATA X MPO00pasy 3aMIIAETHCS
He3MiHHOK x =X (puc. 2, a). JlekapToBa KOOPAMHATA ) MEPEXOAUTH Y KyTOBY
KOOpAWHATY kf3, ne k — Koe(illieHT mepexomy Bija JIHIHHOT MipH 1O KyTOBOI.
JlexapToBa KOOpIUHATA Z TIEPEXOJHUTH Y paaiyc-BeKTop P (o = z ).

Toni dopmymu (1) ta (2) npuiiMaTUMyTh BUIVISA, BIAIOBIIHO, IpsMi
hopmymu:



xX'=x;

V' =zcosy; (3)
Z'=zsiny,
Ta 3BOPOTHI:
x=x
y= arcsiniz, ;
h 2 N2 4
0'F +() @

Muoxuna xoopaumHatHux npsmux LIICK e xourpyenmiero Kr (/,1)
(oxambHIMU (irypamu K01 BUCTYNAIOTH JBI MIPsAMIi, OFHA 3 SIKUX € HEBJIACHOIO.
BiacHa npsima (dokaiibHa ¢irypa) € moyaTKoOM BiJUTIKY JIIHIHHAX KOOPAHHAT.

SIKIIO  KOOpAMHATHOIO CHUCTEMOI0 00pa3y € cdepuuHa NpSIMOKyTHA
cucrema koopauHat (CPIICK) (puc. 2, 6), To nexapToBa KOOpAMHATA X
poobpasy mepexouTh y KyToBy KoopauHaty a (x = ka ). Pemrra koopauHat
TIEPETBOPIOETHCA Tak camo, Ak i st LIIICK.

AxrtuHe meperBopeHHs [IJICK ma CQIICK ommcyerscs BinmoBimHO
(dopMyaMu MPSIMOTO NEPETBOPECHHS

x'=2zcos xcos y;

y'=zsin xcos y; 5)
z'=zsiny,
it popMyiamMu 3BOPOTHOTO TIEPETBOPEHHS:
xl
X = arccos—;
Z!
y =arcsin ; (6)

JEP (P +()
2= (WP + (P + ()

MmuosxuHa koopauHaTHHX npsamux COIICK e xonrpyenmiero Kt (1,0) i3
LeHTpoM y Toulli O, sKa € MOYaTKOM CUCTEMH BiJUTIKy KOOpPIUHAT (pHC. 2, 6).

OOunBi KOHTpyeHIii (puc. 2) po3MapoOBYIOThCS Ha OJHOTAPAMETPUUHY
MHOXWHY IDIOCKHX MYyYKiB |-TO TOPAAKY MpsSMHAX y TydYkax |-To TOpsAAKY
mwromuH. Toxi oxHa Bich KOHTPYEHINI € BIACHOIO UM HEBJIACHOKO JIiHIEIO
nepetuny nux mionwH. Y HIICK muronuHu mydka neprneH uKyIsIpHI BIacHIN
oci Ox xourpyenmii (puc. 2, a), a y CGIICK onun 3 myukiB Mae MoIspHy BiCh
O 'z". Tomy ajs CHPOIICHHS, aKTHBHE TEPETBOPEHHS KOOPJIMHAT y MPOCTOPI
MOYKHA 3BECTH JI0 TIEPETBOPEHHS Y KOJKHIN IIOIIMHI IIMX ITyUKiB.
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VY takomy BunajKy, neperBopenHs y koxHiit monmni HITCK ta CHIICK
He OynyTh BiApi3HATHCH MK coboro, a y BuxigHii I[1JICK ropusoHTanbHi
[UTOLIMHA MOYKHA 3aMIHUTH MepepizamMu — MPSIMUMH PiBHSI.

AJITOpUTM BUBEJCHHSI (HOPMYJI, MO OMHUCYIOTh AKTHBHE IEPETBOPEHHS
KOOPJIMHAT MOXKHA MPEICTABUTH TaK:

Kpox 1 — 3ammcatu piBHSHHS 3aaHOi TUTOIIWHHU-TIPOOOpa3y JOBIITHHOTO
nonoxenHs y Buxindiit [TJJCK (Oxyz ).

Kpok 2 — 3ammcatu Te came pIBHSHHS, 3aMiHHBIIM KOOPIHHATH
byHKIiAME, Hampukian: x—>ka,y —>kf;z—p, ne k — KoedimieHt
pornopuiiHoCTi, [rpasy/mMmm].

Kpok 3 — y HOBili cucremi koopaunaT obpasa (O'x'y'z') sammcarn
napaMeTpu «, 3 1 O depes JekapTosi koopauHatH x', ' 1 z'.

Kpok 4 — 3amucatu (opmysi 3BOPOTHOTO MEPETBOPEHHS, JUIS IHOTO
OoTpuMaHi BHpa3h (KpoK 3) MiACTaBUTH y pPIBHAHHA (KpOK 2) i BH3HAUUTH
KoopauHatH, sk QyHKIl x — f1(x); y = f,(V);z > f(0").

ITpoeMOHCTPYEMO  OCHOBHI ~ iHBapiaHTH aKTHBHOI'O — IIEPETBOPEHHS
koopauHat. Jlyisi 1bOro, PO3IIITHEMO MEPETBOPEHHS PI3HOMAHITHUX MPIMHX
(puc. 3), ski JexaTh B OJHIA IUIONIMHI. BIiAMOBIIHICTE MK JIHIHHUMH Ta
KyTOBUMH KOOpPAMHATAMH BCTAHOBIIOETHCS 32 JIONOMOIOI0  OJMHUYHOIO

KoeillieHTa, TaK 10 k€:5, ne k=1 [rpag/mm]. Ilig yac mepexomy MpsMUX

(puc. 3, a) 3 IIACK mo UIICK, noBinbHi mpsiMi JiHil @ # b, M0 IPOXOIATH
gepes nentp O, NMEPETBOPIOIOTHCS BiANOBiAHO y cmipam Apximenma a’ i &',
CHUMETPHUYHI BiZIHOCHO KoopauHaTHOI oci Oy’ (puc. 3, 6).

Az z!

Puc. 3. Mosxmusi nepersopenss i3 IIJICK y HIICK npsimux miHii, mo
MIPOXO/SATH Yepe3 MOYaTOK CHCTEM KOOpJHHAT TOUKy O

IHi npsimi ¢, d, e, f (puc. 4, a), sIKi TPOXOAATH MiJ KyTaMu J10 oceit Oy
i Oz it He mpoxomsaTh uepe3 meHTp O, y CHCTeMi KOOpAHHAT IpoolOpasy,
MepexoaTh BiAMOBiAHO y cmipani ¢',d’,e', f' (puc. 4, 6), ne maemo ILIIICK
o0pa3y.



Puc. 4. Moxmmsi neperBopenss 3 [IJICK y HIICK npsiMux miHIH, sKi
HPOXOIATH i/l KyTaMH JI0 KOOPJMHATHUX OCeH

Ipsmi miwii g @ & (puc. 5, a), mapanensri oci Oy y ITJICK, omnwmcani

PIBHSAHHAMH Z, =d, z, =—a, micaa nepersopeHus y LIIICK obpasa OymyTsb

g
BUIIISJIATH KOJIOM 3 IIEHTPOM B Touli O ' 1 pajaiycom R, =a.

4\2 AZ
l

g J_ G| %C

Z,=a IE o i
éF H, Di }
h ‘ ;
L=m/2

a 0

Puc. 5. Moxunugi neperBopenns npsimux Jiinii 3 [IJCK y HIICK, sii
napaenbHi KOOpAUHATHIH oci Oy

Tomi, A7 BCIX MEPEeTBOPEHUX MNPAMHUX XapaKTEepHA 61acimugicmsv: BCi
oTpuMaHi cripani y cucremi koopamHar oOpasy (O'x'y’z') mpoxonsre uepes
MOYaTOK CUCTeMH KoopauHaT O ', sIKIIO JIiHii TpooOpa3sy MepeTHHalTh BiCh
Oy 1 z=0 y cucremi koopauHaT mpoodpasy (Oxyz), 1 He € MapaJeTbHUMHU OCi
Oy.

BucHoBKH Ta mepcneKkTHBH. BHKOpHCTaHHS aKTHBHOTO IEPETBOPEHHS
KOOpJMHAT PO3KPHBAE IIMPOKI IEPCHEKTHBU JJIsI CTBOPEHHS JIUCKPETHHX
KapKaciB KpUBOJIHIHHUX ITOBEPXOHb, KOJIH € MOXJIHMBICTh Pa3oM i3 BHUXiTHUMH
YMOBaMH BpaxyBaTH II¢ i Pi3HOMaHITHI T€OMETPHYHI OCOOIMBOCTI 00pasiB, sIKi
MOJICIIOIOThCs. besniy KOOpIMHATHUX cHcTeM o0pasa J03BOJISE OTPUMYBATH
Jy’)Ke HIMPOKE KOJIO JIHIH Ta MOBEPXOHb, Ha SIKI MOXYTh HEPETBOPIOBATHCH
BIAMOBIZIHO TIpsiMi a00 TUIONIMHU. B aKTHBHOMY IEpeTBOPEHHI KOOpAWHAT
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YHCesbHI 3HAYEHHS KOOPAMHAT IPO00pasy MOXKYTh OyTH AESKUMHU (YHKLIIMH
BiJl UMCENbHUX 3HAYEHb KOOPIWHAT 00pa3y y TUX came a0 B IHIIMX OAMHHUIISIX
BUMIPIOBAaHHS, 1 HaBNaKH. PEKOMEH/IYETECS 32 OCHOBHY KOOPAWHATHY CHCTEMY
akTHBHOTO neperBopenHst npusHadaty [1JICK, ockinbkn came BOHA € HaHOLIBII
BXKHBAHOIO y MPUKIaIHIM reoMerpii, 1 Ui Hei AeTaqbHO PO3poOJIEHO amapar
aHaMITHIHOT Teometpii. Lle MO3BOMUTH HE JHINE OMHCYBaTH T'€OMETPUIHI
o0pasu, ane i BUBYATH Ta JOCITIHKYBATH IX T€OMETPHYHI BIACTHBOCTI.
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'EOMETPUYECKOE MOJIEJIMPOBAHUE OBBEKTOB
C UCIIOJIbB30BAHUMEM ITEPOBPA30BAHNMA I[TPAMBIX JIMHW

C.NU. borBunosckas, C.M. Bacbko, A.B. 3o10T0oBa
Kuesckuii HayuonanbHeill yHugepcumem cmpoumenscmed u apxumexmypbvl
HKumomupckull HAaYUOHATbHBIU A2POIKOIOSUYECKULL YHUBEPCUMEN

B pabore paccMaTpmBarOTCS TEOPETHUYSCKHE BONPOCH aKTHBHOTO
npeoOpa3oBaHUsl KOOPAWHAT, KOTOPOE IIpEIIaraeTcst MCIOIb30BaTh IS
MOJEJIUPOBAHUS ~ JAUCKPETHBIX  KapKacoB  PA3JIMYHBIX  KPUBOJIMHEHHBIX
MOBEPXHOCTEH OOBEKTOB mu3aiiHa. MojenupoBaHue TaKWX IMOBEPXHOCTEH
YIPOIIAETCS C UCIOIB30BaHUEM COBPEMEHHOW KOMIBIOTEpHOU rpaduku. Takoi
MOJAXOJ] IO3BOJIMT HE TOJIBKO YYHUTBHIBaTh IPU MOJEIUPOBAHUHM HCXOJHBIC
JaHHBIC (33JaHHBI KPaeBOW KOHTYD; OTAECNBHBIC Y3JIBI KapKaca; TOMOJOTHIO
CeTKH W T.J.), HO M C(OOPMHPOBATH IHCKPETHBIH KapKac ITOBEPXHOCTH C
3aJJaHHBIMH T€OMETPHUYCCKIMHU OCOOCHHOCTSIMH M ICTETHYCCKUMHU CBOMCTBAMHU.
Bce 310 BMecTe MO3BOJMUT  PAaCHIMPUTh  OMOMHMOTEKY  JHCKPETHO-
TIPEICTABICHHBIX ITOBEPXHOCTEH. IIpencraBnennbie HCCIIEIOBAHUS
OTPaHMYHMBAIOTCS AKTHBHBIM TPEOOpa30BaHIEM KOOPAWHAT, B OCHOBE KOTOPOTO
JSKUT TpeoOpa3oBaHUE MPSIMBIX JHUHUNA. DTO CBA3aHO C TEM, 4YTO Ha
JUCKPETHBIX KapKacaX MOBEPXHOCTEH MPOCTPAHCTBEHHBIE OOBOJBI — IJIMHUH
KOTOpBbIE MOYKHO IIPOBECTH 4YE€pe3 N 3aJaHHbIX Y3J0B JUCKPETHOW CETKH
ONpe/ETSIIOTCS TUIOCKUMH JIMHUSIMHM, a UMEHHO MX mnpoekuusmu. [lostomy, B
paboTe aBTOpHI HCCIAEAYIOT AakTHBHOE NpeoOpa3oBaHue KOOPAWHAT st
TeOMETPUYECKHX OOBCKTOB Ha IUIOCKOCTH. B akTHBHOM mpeoOpa3oBaHHN
KOOPIMHAT YHCJICHHBIC 3HAUCHHS KOOPAWHAT Y3JIOB IMTOBEPXHOCTH IpooOpaza
MOTYT OBITh MpPEACTABICHHBIMA KaK HEKOTOpble (YHKIHUU OT YUCICHHBIX
3HAYEHUH KOOPAMHAT Y3JIOB MOBEPXHOCTH 00pas3a, B TeX ke WM B JPYTUX
eIMHWIIAX W3MepeHns, u Ha 000por. HeorpaHmueHHOE KOJIHMYECTBO
KOOPJMHATHBIX CHCTEM B IPUKIAJHOM TI'€OMETPUH, KOTOpPBIE CBSA3AHBI C
MOJICITUPYEMBIM OOBEKTOM, MO3BOJIUT MOJYYHTH OOJBIIOE KOTHMYSCTBO HOBBIX
JUHUA W TIOBEPXHOCTEW, KOTOphle OyayT TIOMY4YeHBI B  pe3yibTaTe
mpeoOpa3oBaHns W3BECTHBIX MPSIMBIX WM IUTOCKOCTeH. Pekomenmyercs B
Ka4yecTBE OCHOBHOM KOOPIMHATHON CHCTEMBl aKTUBHOTO IpeoOpa3oBaHuUs
BBIOPATH MPSIMOYTOJBHYIO ICKAPTOBYIO CHCTEMY KOOPAMHAT, KOTOpas SIBISCTCS
HauOosiee M3yuyeHHOH B MPUKIATHONW TeoMeTpuu. VIMEHHO IJIsl 9TOW CHCTEMBI
KOOpIMHAT JEeTalbHO pa3paboTaH ammapaT aHAJHUTHYECKOW TCOMETPHH, UYTO
MTO3BOJIUT HE TOJBKO OMHUCHIBATH TEOMETPHUYCCKHE 00pa3bl, a U MCCICAOBATh MX
CBOICTBA B JaJIbHEHUILIEM.
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Knrouegvie cnosa: axmugHnoe npeobpazogaHue KoopouHam, npeodopaszosamiue
NpAMbBIX, KOMNbIOMEPHOE MOOeIUpPosanue;, Ou3ain 00beKm, KOOPOUHAMHbIe
cucmembl.

GEOMETRICAL MODELLING OF OBJECTS
BASED ON STRAIGHT LINES TRANSFORMATION

S. Botvinovska, S. Vasko, A. Zolotova

In work theoretical questions of active transformation of coordinates,
which is offered to be used for modeling of discrete frameworks of various
curvilinear surfaces of objects of design, are considered. Modeling such
surfaces is simplified using modern computer graphics. Using the
transformation will allow to take into account not only the original data, (the
specified frame reference contour; separate knots of a framework; Consider
grid topology, etc.), but also form a discrete surface framework with specified
geometric features and aesthetic properties. All this together will allow to
expand the library of discrete-represented surfaces.

The studies presented are limited to active coordinate transformation
based on straight lines transformation. This is due to the fact that on discrete
frames of surfaces spatial lines - lines which can be drawn through n specified
nodes of the discrete grid are determined by flat lines, namely their projections.
Therefore, in the work, the authors investigate the active transformation of
coordinates for geometric objects on the plane. In an active coordinate
transformation, the numerical coordinate values of the model surface nodes can
be represented as some function of the numerical coordinate values of the image
surface nodes, in the same or different units.

Unlimited number of coordinate systems in applied geometry that are
associated with the objects being modeled will allow you to obtain a large
number of new lines and surfaces that will result from the conversion of known
straight lines or planes. It is recommended that you select a rectangular
Cartesian coordinate system as the primary coordinate system of the active
transformation because it is the most studied in applied geometry.

1t is for the rectangular Cartesian coordinate system that the analytical
geometry apparatus has been developed in detail, which will allow not only to
describe geometric appearances, but also to study their properties in the future.

Keywords: active transformation of coordinates, transformation of
straight lines, computer modeling; design object; coordinate systems.
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