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BUKOPUCTAHHSA JUCKPETHO-IHTEPIIOJIALIAHOIO
METOAY ITPU MOJAEJIFOBAHHI CTAHY
BATATOITAPAMETPUYHUX CEPEJTOBUIIL]

XonkoBcbkuii FO. P., K.T.H.
Hayionanvnuti agiayitinuii ynisepcumem (m. Kuis, Yxpaina)

Y  pooomi HageoeHull HempaouyiiHuil OUCKPEemHO-
inmepnoaayitnuil  nioxio, noe'azanuil i3 PO32NAOAHHAM  BY3]i6
inmepnonayii, AK 0inbwl CK1AOHUX 00°ckmieg, Hixc mouka. Ha ocnogi
0aH020 nioxody po3pooaeHUull OUCKPEMHO-IHMEPROIAUIUHUNL Memoo
no0yoosu ionoGiOHUX 2eoMempPUYHUX MOoOelell CKIAOHUX 00°€Kkmie ma
cepedosuuny 0141 AHAi3y ma NPOCHO3Y6AHHA IX CIMAH).

Knwuosi cnosea: ouckpemui @ynkuii, oononapamempuuna
MHOMCUHA,  IHMEPRoaAAYia,  6y301  IHmMEpnoaAuii,  OUCKPemHo-
IHmMepnoNAYiiHa Mampuy.

Ilocmanogka npoonemu. MonentoBanHs CKJIQJTHUX
OaraTormapaMeTpUYHNX OO ’€KTIB Ta CEpPEAOBHIN, NPOTHO3YBAHHS Ta
KOHTPOJIb IX CTaHy € CyYacHOI, AaKTyaJbHOI Ta JIOBOJII CKJIQTHOIO
npobnemoro. [loscHIOEThCS Tie, B TIEPIIy Yepry, THM, IO MOCITIOBAHHS,
MPOTHO3YBAHHS ¥ KOHTPOJIb CTaHY CHCTEM, CEPEIOBHII Ta X KOMIIOHEHTIB
€ CTOXaCTUYHUM TIpOIlecoM. A I BUIUIMBAE, B CBOIO YEPTy, 3 TOTO, IO,
HaIpUKJIaJl, MPUPOJIHI EKOJOTIYHI CHUCTEMH, C€HEPreTUYHi, KIIMaTU4Hi,
TIAPOJIOTiyHI,  reoMopdoNIoriyHi,  TEOJOriYHi,  TiAPaBIiYHI  TICHO
B3a€MOIIOB’s13aHI OJ{HA 3 OJHOI0, W HEMOXKJIMBO 130JIbOBAHO PO3IJISLAATH
NEBHY OKpPEMY KOHKPETHY €KOJIOT14HY 4YM OyJb-sIKy 1HIITY cuctemy. [lo Toro
K Takl cUCTeMH ab0 CepeloBMINA MalOTh JOBOJI CKJIQJHY CTPYKTYpy Ta
BEJIMKY KUIBKICTh PI3HOSKICHMX IMapaMeTpiB. buibln TOoro, mapamerpu
TaKUX CUCTEM Ta CEPENIOBUII] € CYTTEBO HEOIHOPITHUMHU M 4acTO 3aJekaThb
B/l 30BHIIIHIX ()aKTOPIB, SIKi IHKOJIM MPOCTO HEMOXKIIMBO TIEPEI0AUNTH.

V 01aBIIOCTI BUNAKIB MOJICIIOBAHHS CKJIaJHUX TEXHIYHUX 00’ €KTIB,
OaraTorapaMeTpUYHHUX PI3HOMAHITHUX MPUPOTHUX Ta IMTYYHUX TEXHITHHX
CepeloBUL] 1 MOJAIBIIOTO iX I1HKEHEPHOIO IMPOEKTYBaHHS HAETHCS MPO
MaTeMaTHYHe, a CcaMe¢ TEeOMETPHYHE MOJICIIOBAHHS Yy BUIIII JIESIKUX
MOBEPXOHb, SIKI MOXYTh SIBISTH COOOK TIE€BHI TEXHIYHI (opmu,
MOJIEJIFOBATH PO3MOJALUT KOMIIOHEHTIB PI3HOMAHITHUX TEBHUX CEPEIOBHUIIL
tomo. HeoOXximHO 3a3HAYMTH, IO YacTO TakKl CKJIajgHlI OO0 €KTH Yu
CepelloBUIIa MPAKTUYHO HE MIAJAIOTHCS AHATITUYHOMY OMNHUCY, TOOTO HE
MOXJIMBO OTPHMATH iX aHAJIITHYHI KOHTHUHYaJlbHI Mojeni. ToMy momyk i
CTBOPEHHS MaTeMaTUYHUX MOJENIeH TaKuxX 00’ €KTIB JIJIsl MPOTHO3YBaHHS 1X
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CTaHy € CY4aCHOIO JIOCUTh aKTyaJIbHOIO 3a/1a4€lO.

Ananiz ocmannix o0ocnioycenv i nyonikayin. Y mitepatypi
MPAKTUYHO JTOCUTh PIAKO 3YCTPIHAIOTHCS OKPEMI BHUMAAKH PO3IIIAIAHHSA
NUTaHh TEOMETPUYHOTO MOJICIIIOBAHHS OararormapaMeTpUYHUX CHCTEM Ta
CEpelloBUII, a TaKoX MOOYIOBH iX MareMaTHYHHX Mozeseid. OcobmuBo 1e
CTOCYEThCS TaKuxX OaraTomapaMeTpUYHHUX CHUCTEM 1 CEpeloBHUI, SK,
HAlpUKJIaJ, CKOJOTi1YHI, eHEepPreTWUYHi, KJIIMaTU4Hi, TiJPOJIOTIYHI,
reoMopdoJIOTiuHI, TEOJOTIYHI, TiAPaBIIIYHI CHCTEMH, SKiI BIIPIZHAIOTHCS
BEJIMKOIO KUTBKICTIO PI3HOMAHITHUX 1 PI3HOSKICHUX MapaMeTpiB, 1 TS IKUX
aHaII3 Ta MPOTHO3YBAaHHS CTaHY, sIK BXKE 3a3HAYAIIOCS, € BKpail BAKITMBUMU
OPaKTUYHUMHU 33JadaMH. 3a3HAUYUMO, IO QJITOPUTMH Ta METOAU caMme
T€OMETPUYHOTO MOJICITIOBAHHS CKJIAHUX OaraTonapaMeTpUYHUX CHCTEM Ta
cepeloBUl] 13 MOOYIOBOIO X MareMaTMYHUX MOJEJIEH y JiTepaTypHHX
JpKepenax NpPaKTUYHO BIACYTHI, 3BIJIKM W BUIUIMBAIOTh HACTYIHI I
JIOCII1IKEHHS.

Dopmynweannusa yineu cmammi. MeTOIO JTaHOTO JOCIIKEHHS €
BUBYECHHS CKJIQJHUX OaraTornapaMeTpUYHMX OO0’€KTIB Ta CEepeIOBHIII,
po3po0Ka METOIB Ta aJIrOPUTMIB MOOYIOBH IAUCKPETHUX MaTeMAaTUYHUX
MOJeNie  II0I0  MOJEJIIOBAHHS  CKJIAJHUX  OaratonmapameTpU4HHUX
CepelOBUII.

Ochnoena wacmuna. Po3risisHeMo, HaPUKIIa, MOOYIOBY TUCKPETHUX
MaTeMaTUYHUX  MOJEJIEeH TaKuX CKIAQJHUX OararomapaMeTpuIHuX
CEPEIIOBHILI, SIK €KOIOT1YHi. [[7151 BHOKpEMIIEHHS aHTPOMOTEHHOI CKIIaJ0BO1
Ha (oHl TpupoAHMX  Oloc()epHUX  TPOLECIB  BHKOPUCTOBYETHCS
€KOJIOTIYHUN MOHITOPHUHI, IO SBJISE €000 1H(POPMALIHY CHUCTEMY
CIIOCTEPEKEHb, OL[IHIOBAHHS M MPOTHO3YBAaHHS 3MIH y CTaHI KOMIIOHEHTIB
JOBKULISA. B yMOBax HEKOHTPOJIHOBAHOTO BIUIMBY JIFOAWHU HA HABKOJHIIIHE
CepelloBUIIE, Cy4YacHOi MI00ambHOI €KOJOriYyHOi Kpu3u pobota 3
opraHizailii €KOJOT1YHOTO MOHITOPHUHTY, OOpOOKHM HOro pe3yibTariB Ta
POTHO3YBAaHHS MaWOyTHBOTO CTaHy TI€BHOI €KOCHCTEMHU, OYEBHUIHO,
HaOyBae 0COOJIMBOI 3HAYYIIIOCTI.

MeTo0510Tisl Ta TEXHOJIOTIs, 10 IPOMOHYIOTHCS aBTOPOM MOJIATal0Th
y BHOOP1 parioHaIbHUX METOAIB T€OMETPHYHOIO MOJICITIOBAHHS CKJIQJIHHUX
OaraTormapaMeTpUYHHX  CKOJOTIYHMX  TPOIECIB  Ta  CEPEJOBMIIL,
MPOTHO3YBAHHS EKOJIOTIYHOI O€3MeKH MEeBHOI TepUTOpIii Ta MPOIIECiB, IO
B110yBalOThCS HA HIM.

Sk yke 3a3HAYaNoOCh BHIIE, LUTKOM OYEBHIHO, 1[0 €KOCHCTEMH Ta
CepeIOBHIA, MAIOUM OAaraTOKOMIIOHEHTHICTh Ta CTOXaCTHMYHHUUN XapakTep,
HE MIIJAI0ThCA AHATITUYHOMY OIUCY, TOOTO HEMOXXJIMBO CTBOPUTH  1X
KOHTUHYalbHY Mojaenb. OTxe, BUXiJ, Ha Hall TOIVIA, MOJATAE y
JOLIJIBHOCTI BUKOPUCTAHHS AUCKPETHUX T€OMETPUYHUX MOJIENIeH y BUTIISIL
NEBHUX JUCKPETHUX YHMCEIbHUX MAaCHBIB, €JIEMEHTAMU SKUX € BIJIMOBIIHI
KOMITOHEHTH €KOCHCTEM Ta CEPEIOBUIIL.
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OTpuMaHHS TaKMX MOJEJIEH MOMXJIMBE HA OCHOBI JHUCKPETHO-
IHTEPHOISAUIMHOTO MIAXOAY M, BIANOBIAHO, 3alpPONOHOBAHOIO ABTOPOM
JUCKPETHO-1IHTEPIIOJISAIIMHOTO METOy MOJIETIOBAHHS
OararonapamMeTpuyHUX 00’€KTIB, cHUCTeM Ta cepenoBuil [1, c. 156; 2, c.
204]. Bxkazanuii Meton 0a3yeThCcs Ha BHKOPUCTAHHI  JIUCKPETHO-
IHTEePIOJSIIIIHHUX CXEM 13 3aCTOCYBAaHHSAM 1HTEPHOJSALINHUX TOJIHOMIB
Jlarpanxa. OnTUMaNbHICTE  BUOOpPY  IHTEPHONSIIAHUX  MOJIHOMIB
Jlarpamka cepejl IHIIMX TIOB’s3aHa 3 HEOOOB’S3KOBOIO PIBHOMIPHICTIO Y
pO3TallyBaHHSIM  BY3JIB  IHTEPHOJAIIi, a TaKoX 3 MOXJIHUBICTIO
NpPEICTaBICHHS 10 KOXHOMY TapaMeTpy pi3HOI KIJIBKOCTI BY3JiB
THTEePIIOJIALI].

[le noB’s3aHO 3 THUM, IO NPU TEOMETPUYHOMY MOAEIIOBAHHI
OaraTornapaMeTpuYHMX OO’€KTIB CHUCTEM Ta CEpEJOBMI Yy 0ararbox
BUMAJKaX BUHUKAE HEOOXIHICTh Ta 3ajia4a MoOyJA0BU OJIHOMAPAMETPUUHOI
MHOXHWHU TEBHUX 00’ €KTIB. MOAEIII0 MEBHOI CUCTEMHU YU CEPEOBUIIA,
110 33JlaHa aHAJITUYHO, a y MEPEBAXKHINA OUIBIIOCTI TUCKPETHO, MOXKE OyTH,
3 MaTeMaTuyHoi, a caMe T'€OMETPUYHOI TOUYKHU 30py, JesKa MOBEpXHs a0o
rineprnoBepXHS.

Herpaauiiiinict Ta OpHUTiHANBHICTH 3aIPOIIOHOBAHOTO aBTOPOM
MIIXOAY TOJIATaE y TOMY, IO ITiI TEPMIHOM "BY3JW 1HTEpHoJAmii" Hamami
PO3YMIFOTBCSI HE TOYKH, K Y TPAAMUIIIITHOMY MaTeMaTUYHOMY PO3YyMiHHI, a
OLNMBIN CKJIQJHINI MareMaThdHi Ta (Gi3udHI 00’ €KTH: HANPHUKIAJI, JIHii,
MOBEpXHI a00 * HaBiTh MEBHI MPOIECH Ta CUCTEMH, IO MPEACTaBICHI y
BUINIAJAI JEAKUX (PYHKI[IOHAIIB SK CYKYIHOCTI iX BIJIACTUBOCTEH 1
napameTtpis [4, c. 51].

Cxema po3TallyBaHHS CaM€ TAaKUX BY3JIIB 1HTEPHOJALIi Hajgam i
po3yMieThes K cxema iHTepnossiii. OcoOaMBO 3a3HAYMMO, 0 MOA10HUIMA
OiaXi 1[I0J0 MOJCIIOBAaHHS  €KOJOTIYHMX CHUCTEM, TMPOLECIiB  4u
EKOJIOTTYHUX CHUTYallli y JiTepaTypl MPaKTUYHO BiJICYTHIM.

OpHomnapaMeTpU4Hi MHOXHHHU, IO OTPUMAaHI TaKUM YHHOM €
JTUCKPETHUMU MATeMAaTUYHUMHU MOJIEISIMU TIEBHUX TMPOIECIB, CUCTEM Ta
CEepPEeIOBHIN, Y TOMY YHCI ¥ EKOJOTYHUX. BaXIWBO MAKPECIUTH, IO
€JIEMEHTOM TaKUX MHOXHH € JIesIKa TUCKpeTHA (YHKITis, [0 y 3arajJbHOMY
BUIIAJIKy MOXe OyTH TpeJCTaBleHa SK IUCKPETHUN YHCEIHHUN MAaCHUB,
PO3MIPHICTB SIKOTO MOKE BapilOBATUCH Y IEBHUX MEXaX.

[HTepriontoBaHHsA TakuX (YHKIIH, SIKI MOXKYTh OyTH 3aJaHl HESBHO
ab0 MmapaMeTpU4HO, 3BOAUTHCA JO PO3MILIEHHS Yy By3JlaX 1HTEPHOJALII
PiBHSIHb 200 JUCKPETHUX MACHUBIB 1 OTPUMAHHS JAESIKOro (PyHKIiOHana 3
BEKTOPOM MapaMeTpiB, IO BKJIIOYAE B ceOe THTEPHOISUINHUNA MapameTp,
KOOpJIMHATHI ~3MiHHI, [apaMeTpu, IO XapakTepu3ylTb QopMy i
MOJIO)KEHHSI 00’ €KTIB, KOMIIOHEHTHM Ta IMapaMeTPUYHI XapaKTePUCTUKU
€KOJIOTTYHMX MPOIIECiB, CUCTEM Ta cepenoBuill [2, c. 204].

HamzBuuaitHo BaJMBUM € TOM (DaKT, IO camMe TaKWW IMaxXij
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JI03BOJIsIE BKITIOYATH B OAHONAPaMETPUYHY MHOKHHY CHCTEMH Ta MPOIIECH,
o0 MalwTh pI3HY CTPYKTYpYy 1 HaBIiThb Ppi3HI BJIACTUBOCTL. Tomy
3aCTOCYBaHHS 3alPONOHOBAHOIO JUCKPETHO-1HTEPIOJSALIMHOIO METOY 10
MOJICITIOBAHHS, HAMPHUKJIAA, CKIAJHUX EKOJIOTIYHMX CHCTEM, a TaKOoX
CEpEellOBHUI, IO XapaKTEPU3YIOThCS BEJIMKOIO KUIBKICTIO PI3HOSKICHUX
napaMmeTpiB €, Ha HAITY JYyMKY, IEPCIEKTUBHUM.

3a3HauUMMO, M0 JWCKPETHUM TIJIX1J] MOXXKHAa BBaXaTH OLIBII
3arajJbHUM, OCKUIBKH BiJ HEMEpepBHO-aHATITUYHOI MOJIENl MPaKTUIHO
3aBKAM MOYKHA TEpPEHTH 10 AMCKPETHOI, a B HAIIOMYy BHIAIKy — JO
JTUCKPETHO-1HTEepIoIAMiiHOI. OTXe, 3a HAIIOTO MiAXOXY 1HTEPIOJISIIHHINA
noninoM Jlarpanka HaOyBa€e Takoro BUTsiay [2, c. 204]:

[ I U=l
(I)(u)n:Zﬁ(pl’py""pm)nij > (1)
i) )

ik

i

ne u — napametrp iurepnonsiii, F(pi, pz, ...px) — By3JI0Ba QPYHKIIS, P1y P2,
... Prx— TIApAMETPHU BY3JI0BO1 (PYHKIIIT, a came, €KOJIOT14HI PI3HOCTPYKTYPHI
Ta PI3HOAKICHI MapaMeTpu (ITOKa3HUKH 3a0pyJAHEHHS, pIBEHb KOHIICHTpAIi
NEBHUX PEYOBUH, BpaxyBaHHS HIPUPOJHUX OCOOIMBOCTEN CEpPEOBHILL
TOIII0), # — KUIbKICTh BY3JIIB 1HTEPHOISAIII].

baratomapameTpudHi CHCTEMH Ta CEpPEIOBUINA, Ha MNPUKIAIL
EKOJIOT1YHUX, MOXYThb OYTH HACTIIBKA CKJIQJAHUMHU CTPYKTYpHO ¥
napaMeTpUYHO, 110 BUKOPUCTAHHS amapary OJHOBHUMIPHOI 1HTEPHOJALIT
MOXKE BHSBUTHCS HemocTatHIM. ToMy y Takux BHMaIKax JOLIIBHO
BUKOPHCTATH, HANIPUKJIIAJ, anapar JBOBUMIPHOI iHTepHosuli. BpaxoByoun
3allpOMIOHOBAHUN  JTUCKPETHO-IHTEPIONALIMHANA METOA  MOJCIIOBAHHS,
BJIACHE, OCh Y YOMY MOJISITa€ HOTO CYyTHICTh:

Y Bumajaky JBOBUMIPHOi IHTEpIHOJAIII MOXKHA 3HAWTU BUJ
crerieHeBoro MuorowieHa ®pma(U,v) creneHs m mo W ta n MO V, Ta
BU3HAUMTH 3Ha4YeHHs (QyHKUIoHana F y JOBUIBHIN ToUlll 3 MapaMmeTpaMu
(u,v). FeoMeTpH4HO 1€ 03HAYae, UI0 PY JBOBUMIPHIi iHTEpIONALii Yepes
BY3JIOBi TOUKH MPOXOIHUTSH Jesika HoBepxHs Z=Pp (U, V).

HH | HH [\U'l!}“\"\"‘]
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Y Takux BUMNAJAKaX uepe3 BKa3aHl BHUIIE BY3JIH I1HTEPIOIAIT
MPOXOAUTH TIEBHA TIMEPHOBEPXHA, 10 € MHOTOWIEHOM M 3MIHHUX, a
dbopMyIia MaTIME aHAJIOTTYHHUIA BUTJISL 13 BpaXyBaHHSIM N-BUMIPHOCTI.

Buxopucraemo mOHATTS TUCKPETHO-THTEPIOIAIIIHHOT ekoMaTpuili |3,
c. 308]. Hexait F(p1, Pz, P3s +++5 Pxs «++ » Pm) — OararonapamMeTpruyHa HESIBHO
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3amana ¢yukiis. Chopmyemo 1i y BUITBIAL Jeskoro gyHkiioHana @D(piy),
1o 3ajanui marpuiero MiJi, j]. Busnaunmo, 1o
F(p1, P2, P3s <+« 5 Pxs -+ » Pm) = M|, j]. 3)

Todro MIi, j| 1 € By3JI0BOIO JTUCKPETHO-THTEPIONSIIHHOK E€KOJIOTTYHOIO
MaTpULEHO.

Py P o e Pig
Pry Py oo e Py
pm,l pm,2 pm,n

Toni ®(pij) oTpUMaEMO SIK
-l -l =
NI j
ap =L )

Bupaz ®(p;;) sBisie co06010 y3araqbHEHY AUCKPETHO-1HTEPIOJSAIIHHY
EeKOMAaTpUIIO, SKa 1 € JAUCKPETHOI TE€OMETPUYHOI0 MOJIEJUTIO IEBHOI
CUCTEMH YU  EKOJOTIYHOTO, €HEPreTU4HOrO, T1IPOJIOTIYHOTO,
reoMop(oI0riYHOr0, re0JOTTYHOr0, T1APABIIYHOTO CEPEIOBUILI.

Bucnoéku.  Takum  4YMHOM,  3alpONIOHOBAaHUM  JIHCKPETHO-
THTEPIOJISIII MHUMI MOX1T 100 MOJICTIOBaHHSI CKJIQTHUX
OaraTonapaMeTpUYHUX CEPEJOBHII Ja€ HaM 3MOTY MOJEIIOBAaTH CKJIaTHI
EKOJIOT1YHI Ta IHIIl  CHCTEMH, TMPOIECH 1 CEpeaOoBHINA, IO
XapaKTEPU3YIOThCS BEIUKOIO KUIBKICTIO PI3HOMAHITHUX Ta PI3HOSKICHUX
nmapaMeTpiB 1 BIJIACTUBOCTEH, a TaKOX, BUIMOBIJHO W CIPOTHO3yBaTH
MOBE/IIHKY TaKUX CUCTEM Ta CEPEIOBHILI, PO3BUTOK MPOIECIB Y HUX.
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NCITOJIB30BAHUE JUCKPETHO-UHTEPIIOJIALMOHHOI'O
METOJA ITPU1 MOJAEJIMPOBAHUUA
MHOTI'OITAPAMETPUYECKUX CPE/]

XonkoBckuit FO.P.

B pabome  npueeden HempaouyuoOHHbLI OUCKpPEemHO-
UHMEPNONIAYUOHHBIIL NO0X00, CEA3AHHLLL C PACCMOMPEHUEM Y3106
UHmMeEPnonAyUU, KaK donee ciodHcHbIX 00beKkmos, yem mouxa. Ha ocnoge
O0AHHO20 NOOX00a pPa3padoman OUCKPemHO-UHMEPNOAAYUOHHBLIL MEM OO
ROCMPOEHUS COOMEENCIBYIOUUX 2€0MEeMPUUECKUX MOOeNeH CLOHCHBIX
00beKmoe6 u cped 014 aHanu3a u NPOZHOIUPOBAHUA UX COCMOAHUA.

Knrouegvie cnosa: ouckpemmuvie hynkyuu, 00HOnapamempuyecKoe
MHOICECEO, UHMEPNOAAUUA, Y3€l UHMEPNOIAUUU, OUCKPEMHO-
UHMEPROIAYUOHHAL MAMPUUA.

THE USE OF A DISCRETE INTERPOLATION METHOD IN
MODELING MULTIPARAMETRIC ENVIRONMENT

Kholkovsky Yu.

The paper presents an unconventional discrete interpolation
approach related to the consideration of interpolation nodes as more
complex objects than a point. Based on this approach, a discrete
interpolation method for constructing the corresponding geometric
models of complex objects and environments for analyzing and
predicting their state.

Keywords: discrete functions, one-parameter set, interpolation,
interpolation unit, discrete-interpolation matrix.



