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VJIK 514.18

I'EOMETPUYHE MOJIEJIIOBAHHA
BATATOITAPAMETPUYHUX CUCTEM TA CEPEJJOBUIILL

3 BAKOPUCTAHHSM n-BUMIPHOI IHTEPIIOJISIIII

XoakoBceku HO.P., K.T.H.
Hayionanvnuii asiayitinuii ynieepcumem (Ykpaina, m. Kuig)

B pooomi  pozenadaemvca  nempaouyinunuil  nioxio 3
GUKOPUCMAHHAM N-MIPHOI ITHMEPRONAYii, AK MEmoo0 2e0MEempuiHo2o
MOOCII06AHHA  0a2amonapamempudHux cucmem i cepeoosuul, w0
Marwoms PIZHOMAHIMHY CMPYKMYpPY, QHI30MPONHICMb 6J1ACMUEOCH I,
AKI 6 Oinbuiocmi 6UNAOKIE@ HEMONCIUBO 00'€OHamu y KOHMUHYATbHIU
MamemamuyHiil MoOei.

Knwuoei cnoea: oononapamempuuna MHOMCUHA, N—6UMIDHA
IHmepnoaauia, @y3oJ1 iHmepnoaAyii, dazamonapamempuyna cucmema,
cepedosuue.

Iocmanoeka npoonemu. Cxianni 6araronapamMeTpuyHi CUCTEMH Ta
cepeloBHINA, Taki, K  CKOJOTIYHI, TEOJIOTIYHi,  T1APOJOTIYHI,
reoMop(oJIOTivH1 TOIIO, BIAHOCATHCS JI0 TAKOTO KJIaCy 00’ €KTIB Ta CUCTEM,
10 IOCUTh CKJIAJTHO ONKCATU aHANITUYHO, CEOTO y BUTIISAII KOHTUHYAJIbHOI
MaTEeMaTHYHOI MOJEII 1, BIAMOBITHO, MOJICITFOBATH.

Taki cucreMH Ta CepeloOBUIIA XapaKTEPU3YIOThCS, MO-TIEpIle,
BEJUKOIO KUIBKICTIO MapaMeTpiB, MO-Apyre, Il MapameTpu, MaroTh, 5K
paBUiIO, PI3HOMAHITHY CTPYKTYPY M pi3HOSIKICHI BiIacTUBOCTI. OcTaHHI,
AK TpPaBUJIO, MalOTh TNEBHY aHI3OTpOMil0 y 4aci ¥ mpocropi. Crae
3pO3yMUIMM, 10 MOOyJAOBa  HEMEPEPBHUX  AHANITHUYHHUX, CE0TO
KOHTUHYQJIbHUX MaTEeMaTUYHUX MOJIeJIe TaKuX CHUCTEM Ta CEPEIOBHIIL
MPaKTUYHO HEMOXJMBa. ToMy 3ajada BUBYEHHS Ta JOCHTIKEHHS TaKUX
CHUCTEM Ta CEpPEeOBUII, BU3HAYCHHS iX TMapamMeTpiB Ta BIACTHBOCTEH,
MPOTHO3YBaHHSA y Yaci ¥ TPOCTOpiI CTaHy, po3poOKa iX ONTUMAIBHUX
MaTEeMaTUYHUX MOJIEICH € TOCUTh aKTyaJIbHOIO.

Ananiz ocmannix oOocnioxycensv i nyoaikauiii. AwnHani3 HayKOBOI
Cy4YacHOI JiTepaTypl y raay3i IpuKJIaJHOI0 MaTeMaTUYHOTO MOJIETIOBaHHS
OararomapaMeTpUYHUX CHCTEM Ta CEPEAOBMIN CBIIYUTH, IO ITHTAHHS
TCOMETPUYHOTO MOJICJIIOBAHHS TaKUX CHCTEM Ta CEepelOBHI, SK
€KOJIOT14H1, T€O0JIOT14YHI, T1IPOJIOTI4HI, TeoMOP(OIOriyHl TOU0, TOOYAOBH
iX MareMaTHYHUX MOJCJIeN 3yCTpidaroThCcs JOCHTh piako. Bonwu
BIIPI3HSAIOTHCS BEJIMKOI KUIBKICTIO PI3HOMAHITHUX 1 PI3HOSAKICHUX
napameTpiB 1 aHali3 Ta MPOTHO3YBaHHS CTAHY IIMX CUCTEM € BaXJIMBUMU
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NpakTUYHUMHK ~ 3aJadamMu. Y  TomepeaHix poborax aBropa [1-3]
pO3MIISIIANUCA TUTaHHS AMCKPETHO-IHTEPHOJALIMHOIO MIAXO0AY LI0/I0
MOJICJIIOBAHHS CKJIaJHUX TEXHIYHUX 00 €KTIB Ta CUCTEM, BBEJICHO MOHATTS
JMCKPETHO-THTEPIOJIAIINHOT €KOMATpUIll IS  €KOJIOTIYHHUX CHCTEM.
[ligkpecnumo, 10 aIrOPUTMH Ta METOAM T€OMETPUYHOIO MOJICTIOBAHHS
CKJIaJHUX OaratomapaMeTpUYHUX CHCTEM Ta CEPEJOBHII 13 MOOYIOBOIO iX
JTUCKPETHUX MAaTeMaTUYHHX MOJENed Yy JiTepaTypHHX JKepenax
IPaKTHYHO BiACYTHI. OTxe, cPOPMYITIOEMO HACTYIIHI LI TOCIIIKESHHS.

Dopmynioseanna yineu cmammi. SIkuo noOyA0Ba KOHTHUHYAIbHUX
MaTEeMaTHYHUX MOJENe CKJIagHUX OaraTomapaMeTpUYHUX CHUCTEM Ta
CEpPEeIOBHILL, SIK MIPABUIIO, MPAKTUYHO HEMOXKIINBA, JOBOAUTHCS MEPEXOIUTH
0 TOOYIOBH JUCKPETHUX MareMaTuyHux Mmojened. CaMme AUCKPETHUM
croci® mpeAcTaBieHHs 1H(pOpMAIli MPO CUCTEMY YU CEPEIOBHIIE, IO
MOJICIIIOIOTHCS, MOXe OyTH paiioHanbHUM. OTXe, po3po0Ka parlioHATbHUX
METOJIIB Ta AJITOPUTMIB MOOYJOBH AMCKPETHUX MaTEeMAaTUYHUX MOJeNen
OaraTornapaMeTpUYHUX CUCTEM Ta CEPEJOBHUIL € METOIO JOCIIIKEHHSI.

Ocnoena yacmuna. JlocuTh dYacTo 3ajladyl T€OMETPUYHOIO
MOJICJIIOBaHHSI 00 €KTIB Ta CUCTEM BKIIOYAIOTh B ceOe MOOYMOBY JESIKUX
OJTHOTIAPAMETPUYHUX MHOXKHH. | 1€ 0COOIMBO CTOCYETHCS E€KOJIOTIUHUX,
TEOJIOTIYHUX, TIAPOJOrTYHUX, TeOMOP(OJIOriYHUX, EHEPreTUYHUX TOIIO
CUCTEM Ta CEpeNoBHUI, SKI, SK BIIOMO, € OararornapaMeTpUYHUMH.
3a3HauuMoO, 110 MapamMeTph TaKUX CHUCTEM € CYTTEBO HEOJHOPIAHHMH.
JlocuTh 4acTO BOHU 3HAYHO 3aJI€KaTh BiJl MEBHUX 30BHILIHIX (AKTOPIB, AKI
1HKOJIU MPOCTO HEMOXJIUBO Mepea0aynuTH, 1 TOMYy HEMOXKJIMBO IMOEIHATH
TaKky  pI3BHOMAaHITHy  KOMIIOHEHTHICTb Yy  OJHIM  aHaJITUYHIN
(KOHTHHYaJIBH1I) MaTEeMaTUYHIA MOJIEII.

BaxnuBuMm ¢dakTopom, 10 MiATBEPHKYE ONTUMAIBHICTE BHOODPY
JUCKPETHOTO MiAXOAY, € Te, IO IMEBHI MapaMeTpd YU KOMIIOHEHTH
(bakTHYHO BUMIPIOIOTHCA B JACSKUI Yac 1 B Aeskux Micisx. Lle o3Havae, 1o
s iHQopMallisi HOCUTH SCKPaBO BUPAKEHHM ITUCKpETHHM Xapakrtep. |
IIJTKOM  JIOTIYHUM €  JUCKPETHO-IHTEPHOJSIIINHUN — MiaxiJ — 1I0JI0
MOJICTIIOBaHHsI OaraTolmapaMeTpUYHUX CHCTEM Ta CEpEOBHUI, y SKOMY
nependayaeTbcsi MOOyJ0Ba MEBHUX OJIHONAPAMETPUYHUX ITUCKPETHUX
MHO>KHH, 110 BKJIFOYAIOTh JIEAKY CYKYIHICTh PI3HOSKICHUX IMapaMeTpiB.

Otmxe, mpu MOJACIIOBaHHI CKJIaJHUX EKOJIOTIYHUX TEOJIOTIYHUX,
TIPOJIOTIYHUX, TeOMOP(OJOTIYHUX, EHEPreTUYHUX TOIIO CHCTEM Ta
CEepeNOBUIN, 10 HE MIJAJAIOTHCS AaHATITUYHOMY OINKUCY JIOULUIBHO
BUKOPUCTOBYBATHU AUCKPETHI YHCENIbHI MACHUBH, SIK TEOMETPUYHI MOJIETII.

OpuriHanbHICTh 3alIPOIIOHOBAHOTO METOJY MOJIATAE y TOMY, IO i
BY3JIOM IHTEPIIOJISII] pO3YMIEThCS HE TOYKA, a OUIBII CKJIATHHMA
MaTeMaTUYHUN 00’€KT, HAMPUKIIAJ MAcHB, [0 MICTUTh TEBHI MapamMeTpH
CUCTEMH YHM CEpEJOBMINA, MPEACTAaBICHUM y BHUIIAOl JIEIKOTO
¢dyHKIIOHATA, K CYKYITHOCTI iX MMapaMeTpiB Ta BIAaCTUBOCTEH.
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Ha ocnHoBi momiHomiB Jlarpamxka MOXXyTh OyTH CTBOpPEHi IE€BHI
IHTEPHIOJALIAHI CXEMH, L0 JO3BOJISIIOTH OTPUMATH OJHOMAPAMETPUUHY
MHOKHMHY TI€BHUX IIPOIECIB Ta CHCTEM. A TiJ CXEMOK 1HTEPIOAI]
OyZeMO pO3yMITH CXE€My PO3TallyBaHHs caMe Takux By3:miB. [linmkpecnumo,
10 TaKUM MIAX1A 010 MOJETIOBaHHS OaraTomapaMeTpUYHUX CHUCTEM Ta
CEepeIOBHIILL y JiTepaTypl Hapasi BiACYTHIH.

OTxe, OmHONApaMETPUYHI MHOXXHHH, OTPUMAaHI TaKUM YHHOM, €
JTUCKPETHUMH MAaTeMAaTHYHUMH MOJCISIMU  TIPOIECIB Ta CEPEOBHIIL.
EnemeHTOM TakuX MHOXKHUH € Jesika TUCKPETHA (PYHKITiS, [0 Y 3arajlbHOMY
BUITAJIKY MOXXE€ OyTH TIpEACTaBJICHA, SK MUCKPETHUM YHCEITHHHN MACHB,
PO3MIPHICTB SIKOTO MOX€E BapllOBaTUCh, @  TaKH M1IX17 J03BOJISIE
BKJIFOYATH B OJHOIIAPAMETPUYHY MHOKHHY TapaMmeTpH, IO MaioTh Pi3HY
CTPYKTYpY 1 BIIaCTHBOCTI, a I[e ¥ aHI30TPOITHICTh, 110 camMe i MIPUTaMaHHO
3a3HAYCHUM BUIIIE CUCTEMaM.

[Ipore GaraTomapaMeTpuyHi CUCTEMHU Ta CEPEIOBUIA — 1€ CKJIAJHI
0araToKOMIOHEHTHI 00’ €KTH 31 3MIHHHUMH IMapaMeTpaMu, 1110 MAlOTh Pi3HY
BEKTOpPHY HaIpaBJICHICTh. ['€OMeTpuYHA MOJIEIb TAKUX CHUCTEM € JesKa
rineprnoBepxHsi. Ock YoMy moOyaoBa MojieNield TaKMX CHCTEM Ha OCHOBI
JUCKPETHO-THTEPIIOJSIIIHHOTO  MAX0AY MOTpedye BUKOpPUCTaHHS N-
BUMIPHO1 1HTEPHOJISALIIT.

Omxe, must pynkuii @mp(U,v) cremenss M mo U icrenens N mo Vy
JOBUIBHIN TOULI OTPUMY€EMO TaKy GOpMyTy sl ABOBUMIPHOI IHTEPIIOISIIT
3a JlarpanxeM:

m-1 n-1 m-1 n-1 (u _u) (V_V)
:ZZ F"(pl,pg,"',pk)H : J
PnalUV)=15 = p=0 Q (Up =) (v —vy) > @
£ g%]
ne U — napamerp inrepnomsuii, Fij(P1, P2, ..., Pk) - By3nosa dyskuis, P,
P2, ..., Pk — pI3HOSIKICHI mapameTpu By3J0BOi (YyHKIII, N — KIJIbKICTb

BY3JIIB IHTEPIOJIAIIT. Y BUMAAKy N-BUMIPHOI iHTEepHoyiii hopmysa Oyae
MAaTH, BIAMIOBIAHO, aHAJIOTTYHHUI BUTJIS.

I3 Bupazy (1) OTpUMyeMO JHUCKPETHO-IHTEPIOJAIIAHY MOICNb
OararomapaMeTpUYHOI CHUCTEMH YH CEPEIOBHUINA, IMiJCTABUBIIA Y BY30J
iHTepromsiii auckperHnii uwncenshmit macuB Fij(P1, P2, ..., Pk) i3
CYKYITHICTIO KOMITOHEHTIB (PI3HOSKICHUX Ta aHI30TPOIHUX ) IT1€1 CHCTEMHU.

Bucnosxku. Meron, 1m0 TPONOHYETHCS, JO3BOJISE OTPUMATH
JUCKPETHI MaTeMaTU4YHI MOJIEIl CKIATHUX OaraTomapaMeTPUIHUX CHCTEM
Ta CEpPEIOBHIN, TaKUX K, €KOJOTIYHI, TEOJOTriuHi, TIiIPOJIOTIdHi,
reoMop(oJIOTiYH1  TOIIO, IO XapaKTePU3yKThCS BEJIUKOI0 KIIBKICTIO
napameTpiB Ta BJIACTUBOCTEH, SIKI MOKYTh MaTH Pi3HOMAHITHY CTPYKTYpY,
MEeBHY aHI30TPOMHICTh IMX BJIACTUBOCTEN y Yaci i mpocTopi.
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I'EOMETPUYECKOE MOAEJIUPOBAHUE
MHOI'OITAPAMETPUYECKHUX CUCTEM U CPE/]
C UCITIOJIB3OBAHUEM n-MEPHOM UHTEPIIOJIALIUN

XonkoBckuii FO.P.

B pabome paccmampusaemca HempPAOUUUOHHBLIL NOOX00 C
UCNONb306AHUEM N—mepHoii UHmMEpnoaAYUU, Kak Memoo
2e0mMempuuecko20 MoOenupoBaHUs MHOZONAPAMEMPUUECKUX CUCHEM U
cpeo, umewwux pasHooOpasHyl0  CMpPYKmypy, aHU30MPORHOCHb
ceolicme, Komopule 8 00NbUUHCIEE CTIYUACE HEBO3ZMONCHO 00BbeOUHUMb
6 KOHMUHYAIbHOU MAMEMAMUYEeCKoll Mooeu.

Knwuesvie cnosa: oononapamempuueckoe MHOICECHBO, N—
MepPHAs UHMEPNONAUUA, Y3€ll UHMEPROTAYUN, MHO2ONAPAMEeMPUUECKaAs
cucmema, cpeoa.

GEOMETRIC MODELING MULTIPARAMETER SYSTEMS
AND ENVIRONMENTS
WITH THE USE OF n-DIMENSIONAL INTERPOLATION

Kholkovsky Yu.

In this paper we consider a non-traditional approach of using an
n-dimensional interpolation in the creation of methods of geometrical
modeling multiparameter systems and environments that have diverse
structure, a pronounced anisotropy of properties, which in most cases
can not be combined analytically in the continuum mathematical model.
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