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3AT'AJIBHA XAPAKTEPUCTHUKA POBOTH

AKTyaJbHiCTb TeMHM. 3a OCTaHHIM dYac HOBI i1HOpMaIiiiHI omepaTtopu
(30Kkpema, omepaTopu I1HTEpCTpimnailii) HaOyBalOTh BCE OUIBIIOI MOMYJSIPHOCTI 1
OXOIUTIOIOTH BCE OlNIbIIE MPHUKIATHUX 3a7ad MEXaHiKW Ta TexHiku. Hampukian, B
3ajayax OOpOOKHM [MaHWX AWCTAHIIHHOTO 30HAYBaHHS 3eMili, OTPUMaHUX 3
JITAIBHOTO amapary abo MTYYHOrO CYMyTHHKA TUIaHETH; OOpPOOKM TOIIKOKEHHIX
JaHuX cedcMiyHoi Tomorpadii; 00poOku rpadiyHUX JaHUX, MOLIKOJKEHUX B
pe3yibTari MOMUJIOK TPHU Mepenadi JaHuX Mo Mepexi abo ii mepeHaBaHTaXKEHHS;
00poOIIl apXiBHUX JOKYMEHTIB Yy BHIJISAI 300pakeHb, 110 MalOTh PI3HOMAaHITHI
CIIOTBOPEHHS (MOAPSIMTUHU, TUIIMU, MW, HETTOTPIOH1 HAIMKUCH, JIIHIT 3TUHY) TOIIIO.

Ha panmii MOMEHT BIZIOMI OMNEpaTOpH IHTEpPCTpimalii s BIJHOBJICHHS
MOIIKOJKEHUX TMOBEPXOHb y BHIJISAI CMYT 13 TPaHULSAMH, NapAICTbHUMU OCSIM
KOOPJIMHAT, IO JOCHUTh CHJIBHO 3BYXKY€ CIEKTp MPUKIAIHUX 3a7ad, M0 SKHUX iX
MOKHA 3aCTOCYyBaTH. TOMy y3araJibHEHHS OIEpaTopiB IHTEPCTpimaiii Ha BUIAIOK
CMYT, TPaHUIll SKUX PO3TAIIOBaHI MiJ JOBUILHUM KyTOM a00 MarOTh KPUBOIIHINHI
TpaHulll  3pOOUTH OmepaTopu OUIBII  YHIBEPCATIbHUMH, WO JacTh 3MOTY
3aCTOCOBYBATH OINEPATOPU IHTEPCTPINAIlil AJI OLIBINOT KUTHKOCTI MPUKIIATHUAX 3a]1a4.

3’630k po00TM 3 HAYKOBHMHM @POrpaMamMi, IUIAaHAMH, TeMaMH.
HuceprariitHa po60oTa BUKOHYBajach Ha Kadenpi BUIIOI Ta TPUKIATHOI MAaTEMaTHKA
VYKpaiHChKOi  iHXKEHEpHO-TIeAaroriyuoi  akajemii. Sk BHKOHaBelb, 3700yBad
IIPOBOJIMB JIOCHIIPKEHHS Y paMKax jepxk0romkeTHoi Temu Ne 15-01 JIb «Po3pobka ta
JOCIIPKEHHSI HOBOT'O METOly o0y 10BU 4D MIKCBEpAJIOBUHHOI aKCEIepOMETPUYHOI
MaTeMaTuyHoOi Mojenl Kopu 3emil 3a JaHUMH CEHMCMIYHOrO  30HJyBaHHS»
(Ne 1P 0115U002498), sika Bxonuna go miany H/IP miei kadgeapu.

Mera i 3aBaaHHs JocJiuKeHHsl. MeToro JaHOi poOoTH € TMoOymoBa
MaTeMaTUYHUX MOJIeJIeH MOBEPXOHb TPUBUMIPHHUX TiJl 3 YpaxyBaHHSIM JaHUX TIPO
HUX Ha PI3HUX CHUCTEMax CMYI Ha OCHOBI BUKOPHUCTAHHS OINEpaTOpIB iHTEpCTpinanii
dyukuii. s nocsirueHHs: chopMyIbOBaHOI METH Y TIPOLIECT JOCIIIKEHb TOCTABJIEH]
TaKi 3aBJAaHHS:

— JIOCHIJKEHHS MaTEeMaTHUYHOI MOJIeJIl OCBITJICHOCTI TMOBEPXHI 3a JaHUMHU
IHTEGHCHBHOCTI OCBITJICHOCTI Ha CHCTEMI JIiHI 3a JONOMOTOI OIepaTopiB
1HTepCTpINalii;

— YJAOCKOHAQJICHHS METOJy MaTeMaTUYHOTO MOJCIIOBAHHS OCBITICHOCTI
MOBEPXHi Tijla orepaTopaMu IHTEPCTPINaIlii Mixk mapajeJIbHUMH CMyTaMHu;

— po3poOKa Ta JOCIHIJKEHHS HOBOTO METOJY MaTEMaTHYHOTO MOJIEITIOBAHHS
OCBITJICHOCTI TOBEPXHI Tija oOmepaTopaMH I1HTEpCTpimamii MDK CMyramH,
PO3TAIIOBAHUMHU 1] TOBUTLHUM KYTOM;

— po3poOKa Ta JOCIHIKEHHS HOBOTO METOJY MAaTEMaTHYHOTO MOIEITIOBAHHS
OCBITJICHOCTI MOBEPXHI Tijla onepaTopaMu IHTEPCTpinaIii M’k cCMyramu, 0 MarOTh
KPUBOJTIHINHI TPaHUIIL;

— po3po0Ka Ta NOCHIIKEHHS HOBOTO METOAY MAaTEeMaTUYHOTO MOJEITIOBaHHS
OCBITJICHOCTI TIOBEpXHI TUIa oOIepaTopaMH IHTEpCTpimamii MDK CcMyramu i3
BpaxyBaHHSIM CTPYKTYPH TiJIa;

— YJOCKOHAQJIEHHA METOJy 3HaxOJKEHHS JIIHIM pO3pUBY HENEPEpPBHUX
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¢yHKIii (0mHIET a00 TBOX 3MIHHHX ) YH 1X MOXITHUX JESIKOTO TIOPSJIKY;

— MPOBEJCHHS OOYMCITIOBAILHUX EKCIIEPUMEHTIB Ha OCHOBI PO3pOOJIEHOTO
aBTOPOM TMAKETY MPHUKJIAJHUX MPOTpaM AJis TECTYBaHHs 3alIPOMOHOBAHUX METOIB Ta
aJTOPUTMIB.

Ob6'ekmom  Oocnidxcenuss € Tpouec OOpOOKM MaHUX JUCTAHIIITHOTO
30H/IyBaHHS TUTAHETH.

Ilpeomemom Oocniodxcennss € METOJ OOpOOKM Ta BIJIHOBICHHS JaHUX
JUCTAHI[IHHOTO 30HAYBaHHS MUIAHETH 3 BUKOPUCTAHHIM 1HTEpCTpinanii QyHKIIH.

Memoou Oocnidxcennss 6a3yr0TbCS Ha KOMIUJIEKCHOMY BUKOPHCTaHHI HOBHX
iH(popMaIiitHUX oOrepaTopiB, METOAIB MaTeMaTUYHOTO aHaII3y Ta MaTEMaTUYHOTO
MO/JICTFOBAHHS: /ISl TTOOY/TOBM MaTeMaTHYHUX MOJENIel TIOBEPXOHB JIOCIIIKYBaHOTO
00'eKTy — Teopist HaOMMKEeHHs QYHKIIA TBOX 3MIHHUX 13 BUKOPUCTaHHSIM OMEpaTopiB
iHTepaiHaLii; JUIsI CerMeHTalli IOBEepPXHI JOCIIIHKYBAaHOTO O00'€KTY — METOJIH
BUSBIICHHS PO3PHUBIB Ha MUGPOBUX 300pKEHHAX; VISl MOOYIOBU PO3PUBHUX
CIUUIaliHIB — METOJIM HAOJMKEHHS OllepaTopaMu 1HTEPITOSAIIIT.

HaykoBa HoBHM3HA oaep:xkaHuX pe3yabTaTiB: [IpoBeneHi B aucepraiifHiii
pOoOOTI AOCITIKEHHSI I03BOJIMIM OTPUMATH TaKi HOBl HAYKOBI PEe3yJIbTATH:

— HaOyB MOJAIBIIOTO PO3BUTKY METOJ BiIHOBJICHHS MOBEPXHI 32 JaHUMHU PO
HEi HAa CHUCTEMI MapajeNbHUX CMYT 13 BpaxyBaHHSM JOAATKOBOI iH(opmarrii,
BIIMIHHICTh SIKOTO BiJl ICHYFOYOTO METOJY IHTEepCTpimallii mojsrac B BUKOPUCTAHHI
O1TBIIOTO 00’ €My JTaHUX 31 CMYT;

— 3aMpONOHOBAHO Ta OOIPYHTOBAHO METO]I BIJIHOBJICHHSI TOBEPXHI 3a JaHUMHU
PO HEl Ha CHCTEMI CMYT, PO3TAallOBAaHUX M1 JOBUIBHUM KYTOM, LIO J03BOJI€
BIJIHOBJIIOBAaTH MOBEPXHIO SKIIO 1HQOpMaLisd Ipo HEi BlIOMAa HAa CMyrax, I'paHull
ONMKCYIOTHCS JIHIMHUMU (QYHKLISIMU;

— ymnepiie moOyI0BaHO MaTeMaTHYHY MOJIENb TOBEPXHI TiNa 3a JaHUMH PO
HEi Ha CUCTEM1 CMYT, 1110 MAalOTh KPUBOJIIHIMHI TPaHUL, 10 JO3BOJISIE BITHOBIIOBATU
MOBEPXHIO SKIIO 1H(pOpMALls MpO HEl BiAOMa Ha CMyrax, TpaHHIll ONUCYHOThCS
HENepepBHUMH PYHKIISIMH;

— po3po0JIEHO Ta JOCIIIKEHO METOJ BIJHOBJICHHS MOBEPXHI 32 JAaHUMH IPO
HEl Ha CUCTEMI CMYT 13 BpaxXyBaHHSM CTPYKTYpH TUIa, 110 JA03BOJISE BIAHOBIIIOBATH
MOBEPXHIO 13 BpaxyBaHHSIM OCOOJMBOCTEM TEKCTYpH OO €KTa JOCHIKEHHS Ha
BIIOMUX CMYTax;

— BJIOCKOHAJIEHO METOJ 3HaXOJ[PKEHHs JIIHIM PO3pHUBY HeEmepepBHUX (DYHKIIIM
(omuiei abo ABOX 3MIHHMX) YM X MOXIAHUX JESIKOTO TOPSAKY, SKHH JI03BOJISE
JIOKaJII3yBaTH 3 JISIKUM Hamepe 3aaHuM IMOPSIKOM TOYHOCTI PO3pUBH (PYHKIIIT uH 11
MOX1JTHOT IESIKOTO TIOPAJIKY.

I[IpakTnyHe 3HAYeHHS oOJep:KaHUX pe3yabTaTiB. OTpUMaHi pe3yibTaTH
MOKYTh OYyTH BUKOPHUCTAaHI I aBTOMAaTUYHOTO BITHOBIIEHHS IMOBEPXHI MK CMyraMu
HA OCHOBI JIAaHMX JWCTAHIIIITHOTO 30HIyBaHHA 3emili, aepodOTO3HOMKH,
ceiicMopo3BiakK Tomo. KpiM TOro po3poOseHa maTeMaTH4YHA MOJENb IOBEPXHI
MoOske OyTH BUKOpPUCTaHA JJIs BIAHOBJICHHS ABOBUMIPHUX CHUTHATIB, HOIIKOIKEHUX B
pe3ynbTaTi MOMWIOK TpH TepeAadi JaHuX MO Mepexi abo i1 mepeBaHTaXEHHIO.
OmiHkKa CcHopapXHIX 3HAYCHb BTPAYCHUX JaHUX HEOOXigHAa B OLIBIIOCTI 3aaad
uudpoBoi 00poOKku 300pakeHb abo0, HANPUKIAJ, B 3a7adax OOpOOKH apXiBHUX



JOKYMEHTIB y BUTJISIII TpadidHUX 300pa’keHb, 10 MAIOTh PI3HOMAHITHI CIOTBOPEHHS
(mompsTUHYU, TUTSIMU, I, HETIOTPIOHI HAMMCH, JIiHIT 3TUHY TOINO); TPHU pecTaBpartii
MOIIKO)KEHUX KapTHH, OPTPETiB, 300pakeHb TOIIIO.

Oco0ucrnii BHecok 3700yBaya. OCHOBHUU 3MICT JAHMCEpPTaLIiHOI POOOTH
onmyOnikoBaHo y 13 pobGorax [1-13]. Pesynpratu, ski CKJIaJalOThb OCHOBY
aucepraiitHoi po6otu, ony0sikoBaHi B podotax [5, 8—10], orpumani ogHooCiOHO. Y
npaisix, onyOJiKOBaHMX y CIHIBABTOPCTBI, JTUCEPTAHTY HajiekaTh TaKi pe3yJbTaTu:
[1] — MeTon BUSIBIEHHS pOo3pUBIB QYHKLINA 3a 1onomoroto d e-HenmepepBHOCTI; [2] —
METOJI BIJIHOBJIEHHS TOBEPXHI Tila 3a JOMOMOIOI0 1HTepcTpinaumii ¢GyHKUii Ha
CMYTax, pO3TalllOBaHUX MiJ AOBUIBHUM KyToM; [3, 4] — MeTO/ BITHOBJICHHS MOBEPXHI
TiJla oneparopamMu iHTepCTpinalii Ha mapajelbHUX CMYyTax 13 BpaXyBaHHSIM IIyMiB
BXIIHUX JaHuX; [6] — MeTon BIJHOBIEHHS TIOUIKOKEHOTO 300paKeHHS
omiepaTopaMH 1HTepcTpimamii  ¢QyHKIiA JaBox 3MiHHUX; [7] — y3arajabHEeHa
XapaKTepHUCTUKA METOJIIB BIJIHOBJICHHS MOBEPXHI TLIa OmeparopaMu iHTEpCTpimalii;
[11] — w™MeTox BIJHOBICHHS TOBEPXHI TUIAa OMEpaTOpaMH IHTEpCTpimarii Ha
HEMEPETUHHUX CMYrax 13 KpUBONIHIMHUMHU rpaHuisamu; [12] — anroputm
BITHOBJICHHS TIOBEPXHI TUa 13 BpaxyBaHHSAM HOro cTpykrypu; [13] — amroputm
BITHOBJICHHSI TOBEpPXHI TiJIa OMepaTopaMH IHTEPCTpimaiii Ha MEePEeTUHHUX CMyTax
PO3TANIOBAHMX ITiT IOBUIBHUM KYTOM.

Anpobania pe3yabrartiB aucepraunii. OCHOBHI TOJOXEHHS 1 pe3yJbTaTH
JTUCePTaIlIfHOT pOOOTH JIOIOBIIAJIMCH Ta OOTOBOPIOBAJIMCH HA:

— VI BceykpaiHChKI HayKOBO-IPAKTUYHIN KOH(pEpeHLli 3 Mi>KHAPOJHOIO
yuacTio «IHpopmaTtuka ta cucremui Hayku (ICH-2015)» (19-21 Gepesnst 2015 poxky,
M. [lonraBa);

— XIX MDKHapoAHOMY MOJOAIKHOMY Qopymi «PagloeneKTpoHika Ta MOJIOAb
y XXI cromitTi» (20-22 kBiTHA, 2015 poky, XHYPE, m. XapkiB);

— VII BceykpaiHChKI HAayKOBO-IIPaKTUYHIA KOH(EpeHlli 3 MI>KHAPOJHOIO
yuacTio «IHpopmaTtuka ta cuctremui Hayku (ICH-2016)» (10-12 6epesnst 2016 poxy,
M. IlonTaBa);

— €BporneiicbkoMy KoHrpeci wmarematuku «7th  European Congress of
Mathematics (7ECM)» (18-22 nunust 2016 poky, m. bepmin);

— XLIX HaykoBo-mpakTH4HIA KoH(]epeHIli mnpodecopchbKo-BUKIAIANBKOTO
CKIIaqy YKpaiHChKOI I1HXKEHEpHO-Ienaroriunoi akazemii  (cekiis «Bwumoi Tta
NPUKIAJHOT MaTeMaTukn») (25-29 Bepecus 2016 poky, M. XapkiB);

— IV naykoBo-TexHiuHIi KoH(pepeHIi «O0YucIoBaIbHI METOIU T4 CUCTEMH
nepeTBopeHHs iHpopmarrii» (28-30 Bepecus 2016 poky, M. JIbBiB);

— VIII BceykpaiHChKIA HayKOBO-NPAKTUYHIA KOHGEpEeHIli 3 MIXKHAPOIHOIO
yuacTio «IHpopmaTuka ta cucremni Hayku (ICH-2017)» (16-18 6epesnst 2017 poky,
M. [Tonrasa);

— Mixnapoaniii HaykoBid koHbepeHiii «[lurtanHsa omrumizaiii 0OYUCICHD
(ITOO-XLIV)» (26-29 Bepecus 2017 poxy, m. Kam'ssuenp-Iloginbcpkuii);

— ceminapi «O6pa3uuit komm'rotepy» (28 mcronaga 2017 poky, M. KuiB).

Iy6aikanii. 3a pesynpraramMu JOCHIKEHHA omyOmikoBaHo 13 poOiT: cepen
HUX 7 cTarel y HayKOBUX MEPIOAUYHUX BHJIAHHAX (3 HUX | CTaTTsS — y MEepioAuIHOMY
BHJIaHHI, 110 BKJIFOYEHO JI0 HAYKOMETPUYHOI 0a3u Scopus [7]; 5 cTaTeit — y HAyKOBUX
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daxoBux BUIAaHHAX YKpainu, mo BkiroueHo a0 [leperniky MOH VYkpainu 3 ¢izuko-
MaTeMaTHYHUX HayK [2—6]; 1 crarTs — y HaykoBHX (axOBUX BUAAHHSIX YKpaiHH, 10
BritoueHo 110 [lepeniky MOH VYkpainu 3 TexHiuHux Hayk [1]); 6 poOiT — y 30ipHHKax
MarepianiB koH(epeHIii Ta Te3 gonosiaei [8—13].

Crpykrypa Ta 00cAr amcepramii. J(ucepraumis BKIIIOYa€e BCTYI, YOTHUPH
pPO3AUIH, CIHCOK BUKOpUcTaHuX pkepen 13 100 naliMenyBanb (Ha 9 crtopiHkax), 54
umoctpanii, 1 Tabnuio Ta 2 goAaTKH. 3arajdbHUA 00csAr poOoTu ckiamae 178
CTOPIHOK JPYKOBAHOTO TEKCTY, 3 HUX 148 CTOPIHOK OCHOBHOT'O TEKCTY.

OCHOBHUM 3MICT POBOTH

VY BeTyni 0OIpyHTOBAaHO aKTYallbHICTh TEMHU AMCEpTallii, MOKa3aHo ii HAyKOBY
CIIPSIMOBAHICTh, CPOPMYJTILOBAHO METY POOOTH Ta 3aj1aul JOCIIKEHHS, K1 TOTPIOHO
BUPIIIUTH A 11 JocsrHeHHA. [loJaHo KOpPOTKY XapaKTepUCTHUKY pPE3yJbTaTiB
JOCJIDKCHHS, CTYTEeHs iX arpoobariii Ta omyOJiKyBaHHS.

VY mepmioMy po3aiii HaBeIEHO OIS Mpailb 3 METOMIB 00poOKH u(poBUX
300pakeHb. HaBeneHi OCHOBHI BiJIOMI TBEP/KEHHSI METOIB TOIMEPETHBOT 00pOoOKU
300paxkeHb. HaBegeno  kmacudikamirto  cydyacHHX  METOIB  BiJHOBJICHHS
MOIIKO)KEHNUX 300pakeHb. HaBeaeno ormsin ¢yHAaMeHTalNbHHX Tpalb 3 Teopii
BUSIBJIICHHSI PO3PHBIB Ha NHU(PPOBHUX 300paKCHHSAX. Y pe3ylbTaTi aHATITHIHOTO
OTJIsiAy 3pOOJICHO BHICHOBOK, IO BHKOPHUCTAHHS ICHYIOYHMX METOAIB HHU(POBOI
00pOoOKM CUTHAIIIB HE JIO3BOJII€ €PEKTUBHO BITHOBIIIOBATH MOIIKOIXKEH1 300paxKeHHS
MOBEPXOHb, OTPUMAaHUX METOJIAMU CEHCMOPO3BIIKHM, PaaiojoKalli, TUCTaHLIHHOIO
30HyBaHHS IUIAHETH TOIIO. [CHYIOYl Ha JaHUH MOMEHT METoau LU(ppPOoBOi 0OpoOKU
CUTHAJIIB, BHOCSATh 3HaYHI CIOTBOPEHHS IPH BIJHOBJIEHHI BTPAUYECHUX JIaHUX, TaKl SIK
PO3MUTTS PI3KUX MepenaiB ACKPaBOCTI Ta MOsIBA apTe(PaKTiB Ha TPAaHULX 00IaCTeH.

OcCHOBHI pe3yJIbTaTH NEPIIOro po3aAlTy onmy0JikoBaHo y pobortax [1, 3, 4, 9].

Y  napyromy po3aijii  JIOCHIKYETBCS METOJ, BIJIHOBJICHHS TOBEPXHI
JBOBUMIPHOTO TiJ1a 3@ BIJOMOIO 1H(OPMAIIIEIO PO 110 TOBEPXHIO HA CUCTEMI CMYT 32
JIOTIOMOT'OI0  OMEpPaTopiB IHTEpCTpiNalii HemepepBHUX (PYHKIINA JBOX 3MIHHUX.
HaBenieHO OCHOBHI TBEpKEHHSI MPO ONEPATOpPH 1HTEpCTpinaiii Ta 0COOIUBOCTI X
BUKOPHUCTAHHS MTPU MOJICIIOBAHHI PI3HUX THUIIIB IOBEPXOHb.

VY migpo3aiai 2.1 HaBeIeHO METOAM MAaTEMAaTUYHOTO MOJIEIIOBAHHS Pebedy
MOBEPXHI JBOBHMIPHOTO Tijia 3a BIJIOMOIO 1H(OpPMAIlIEI0 TIPO 10 MOBEPXHIO Ha
CUCTEMI CMYT, OOMEXKEHUX TNPSIMUMHU TapajeIbHUMU OCSIM KOOpJWHAT, 3a
JIOTIOMOTOI0  OTIEpaTOPIB 1HTEpCTpinaliii HemepepBHUX (YHKIIHA JABOX 3MIHHUX.
Hapeneno omeparopu inTepctpinamii y dopmi Jlarpanxka, Epwmita, Illemapna Ta
[lenapna-JIuTBuHAa.

VY migpo3aiii 2.2 HaBeIEHO METOIM MATEMaTHYHOTO MOJEIIOBaHHS penbedy
MOBEPXHI JBOBUMIPHOTO Tijla 3a B1IOMOIO 1HGOpPMAIIIEI0 MPO IO MOBEPXHIO HA
CUCTEMI MEPETUHHHUX CMYT, OOMEKEHUX MPSIMHUMH PO3TAIIOBAHUMH i TOBIITLHUM
KyTOM:

. — _ 2 2 _ —
Ut op(0)=x0p 1+ %0, — 7, =0, 0 +@ , =1, k=1LM,



110 33JJ0BOJIBHSIOTH YMOBaM:
— HIiSIKi 3 TPOX MPSMUX Y 11 MHOXHWHI HE TIEPETUHAIOTHCS B OJIHIN TOYII;
— KOXHa TIpsAMa 3 Ii€l MHOKMHU Mae Xo4a O OJHY TOYKY MEPETHHY 3 SKOIO-
HEOY/Ib IHIIOK0 MPSIMOIO 1€ MHOKUHHU.

Teopema 1. SIxmo cainn ¢ (x),k =1,M 3a10BOJIBHAIOTH B TOUKAX A, ; YMOBHU

O (A D)= (Ay ), k=15 k=1,

TO OTIepaTop

Apf@= Y H (%)

(k,)eR ; (Ak l)

i;tk,l

T T
SKARYY. —A—sz (X) |+ | Ag _A—la)k (X)) |— o (Ag )

k,l Lk
A = @1 Wio 0 A —-A k=i _
ik = #0, Ay ==A .k #0, 7 =(@p  — @ )
D1 o

ne Ay ; =(x 4 ,Xy ;) — PO3B'A30K cucremu piBHAHb @, =0,0; =0,k # Lk, =1,M

Ma€ BJIACTHUBOCTI
Ay S D, =@, K =1.M .

Ilpu 1pomy, skmo f(x) € HemepepBHOK pa3oM i3 CBOIMH YaCTHUHHHMHU

NMOXIZHAME 0 APYroro mopsaxy Bkmouno f 7172 0< p. p, <1, To ams sanmmky
Ry, f = —A,,)f BUKOHYy€ETbCS PIBHICTh

Wy @y

@; (x) Ty 7
(kDR @; (A ) g j afkafz Akl Al,k

z;tk,l

Teopema 2. Mix kxoopauHaTaMHu (X ;,X; ;) =A;; TOYKaMHU IIEPETHHY
npsmux I', Tta I';, Bekropamu 7,,7; 1 QYHKUIAMH @ (x),®;(X) BUKOHYETHCS

CHIBBIIHOIIEHHS

T T
/ _ k _
A ——— o () =x+—"—a(x),x=(x,x,).
Lk k.l
Hexali 3a1aHa cCUCTEMa CMYT BULJISILY:

. P — 2 2 _
Sl-.aiSa)i(x,y)s ., i=Ln, @ =ax+by—c;,.a +b =1.



6

BBaxkaeMO BiJOMHMHU TakKOX penbedu MoBepxHi S:z=f (x, y) eC (Rz) HaJ

KOXHOI cMyrowo: f;(x,y)=f(x»)| . i=lLn . TpeGa 3a wierw iHdopMaLiero
Si
BITHOBUTH (MOXJIMBO HAOMIKEHO) (PyHKIiIO f (x, y). Hwx4ye BuknIagemMo oauH 3

MOMUIMBHUX T1XO0/IIB A0 PO3B’sI3aHHA ITI€T 3a/1a4i.
Teopema 3. Y BUMAAKY, KOJU BCl CMYTH TapayiesibHI OJHIA 1 MalOTh CITUIHHI
TIJIBKY TpaHuIli (TOOTO, HE HAKIIAAIOThCS OJHA HA OJTHY)

Sl:alsa)l('x'-’y)gal—i—l) izlyng _OO<0(1<...<an+l<OO,
TO 3ajJ1aya PO3B’A3yETHCS TPUBIAIIBHO — TOTPIOHUH OmepaTop 3a1a€ThCs Tak
0({‘fi};x’y):fk(‘x?y)9 (xay)ESk: k:Ln-

Oneparopu 1HTEpCTpinanii MOXHa NPEICTABUTH y BUTIISAI:

Sty =Sk NSy, fi, (xy)=f(x)  =fi(xy). =1y
k,p k,p Sk,P
(X, y)—ay, o (x,y)<ay;
Qy (x,¥)=10, ay <o, (x,y)< Py

w;(x,y)— B, @;(%,)> By

Gy ()= ] @)/ 2 T Q(xy). i=Ln.

j=Lj#k k=1j=1,j#k

L p=i
Sp_ 0, p#i,

M
ZGZ- (x,y) =1.
i=1

OueBugHO, 110

Gi(x’y)

Ili BnactuBocTi QyHKUHIA G; (x, y) Jal0Th 3MOTYy JOBECTH CHpPaBEIJIUBICTD

HACTYIIHOI TEOPEMHU.

Teopema 4. Sxmo cuiau fl-(x, y) bynkmii (x, y) Ha cmyrax S;,i=Ln

32/10BOJILHAIOTH yMOBY f;(x,)) € C(R2 ), i=1,n, To omeparop

o({ﬁ};m=§Gf<x,y>fi<x,y>— > G(5.3)G, (x.2)fi, (x.9)

Sk,p e10)

MAa€ Takl BJIACTUBOCTI:



O({fi};x,y)eC(Rz);O({fi};x,y) g=Ln.

=fq(x,y)

>
S, Sy

q

VY migpo3aiai 2.3 HaBeIeHO METOAUM MAaTEMAaTHUYHOT'O MOJIEIIOBAHHS PEIbedy
MOBEPXHI JBOBUMIPHOTO Tijla 3a BIJIOMOIO 1H(OpMAIIIEI0 TIPO 10 IMOBEPXHIO Ha
CHUCTEMI CMYT 13 KPUBOJIIHINHUMHU TPAHUIISIMH:

G, ={yk,l(x)ﬁyﬁykgz(x),xe]R}, k=1m,

B3araji KaXyudu NepEeTUHHHUX, HA KOXKHIN 13 IIUX CMYT 3aJIa€TCS IeIKe 300paKeHHs Yy
BUTJIS DYHKITIH

f(xay)‘Gk :fk(xay)a kzl:_m

m
O0’emHaHHA MHOXXUH UGk mae oOmacte (G HEMOIIKOMKEHUX TUISHOK
k=1
300pakenHs. Touku 300paxkeHHs, sfki He mnoTpamwin 10 G HalexaTh 00JacTi
MOIIKOJKEHUX TOYOK

G=R*\G=|JG,,
k=1

Gh st = {J’k,z(x) <Y< Veaa(x),x e R}> k=1m—1.

BBenemo 10 po3risiny onepatop

fi(x, ) (x,») G, k=1Lm;
0k,k+1f(x>y) (x>y) € G/ﬂk*l: k= lym - 1,

Of (x,) ={

ne oneparop O, .., f(x,y) MOxKe OyTH NPECTABICHUI Y BUTIIAL

Ok,k+1f(x> y)= H ;i (an’)f(er/k,z (x)) + H, i (x, J’)f(xayk+1,1 (%)),
Y = Viara (X) Y= Yia(X)
Yo (x) - Y411 (%) ’ Yi+1,1 (x)— Y2 (%) ’

Hl,k,k+l (X,y) = Hz,k,k“ (X,y) =

a1 f(xy,(x0) 1@ f(x,y,,(x) — cmign dyskumii  fi(x,y) Ta fi(x,y) Ha
TPAaHUISAX CMYT Y, ,(X)Ta Y, (X) BIIIOBIIHO.
Omneparop Of (x,)) mae Taki BIaCTUBOCTI:

®f(xoyk,1 (%)) =f(x,yk,1 (%)), ®f(xayk,2 (x)) :f(x»yk,z (%)), k= L_WZ
Oneparop O, ,,,f(x,y) And BUINAIKY OBOX NOBUIBHUX CYMDKHHUX CMYT i Ta
i+1 wmae Taki BiactuBocTisKmO f:(x,»)eC(G,) Ta f.,,(x,y)eC(G,,), TO

pe3yJIbTaT BiJHOBICHHS MOBepXHi onepatopom O, f(x,y) € C(G, U Gim U G.,).
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Omeparop Of (x,y) Ha cucremi 3 k CMyr Mae Taki BJIaCTHBOCTI: SIKIIO
Vfi(x,y) € C(G,), i =1,k , To oneparop Of (x,y) e C(GUG).

Teopema 5. 3amumioxk HaOmwxeHHs (ynkmii f(x,y)e C'(G) mig BUNAIKY
JIBOX CYMDKHUX CMYT MOKe OyTH MPECTaBICHUIN Y BUTITISIII:

(x,»)eG, i=1m;
R f(xy) (x»)e Gii, i=lm—1,

f(x,y)—®f(x,y)—{

Jc

X r . _ -l
Rl',i+1f(x9y) = Hl,i,z'+1 (x,y) j a f(X,t) (yz,2 (X) t) d[ N

Yia(x) ot (I" o 1)'
y r ) x)—t r—1
+H2,i,i+1 (X, y) J‘ a f(ics ZL) (yl+1,1( ) : ) dt ’
Yis,1(x) ot (I" - 1)
110 Ma€ BJIACTHUBOCTI:
(y;2(x) =)’ (Vi (X) = y)?
Hy; i (x,p) = | +H,; (X)) ] =0.

q!

AHaJOryHl TBEP/KEHHS HABEACHO JUJISl BHUIMAAKY KOJHM CUCTEMA CMYI Mae
BUTJISL

G, :{xk’l(y)SxSxk’Z(y),yER}, k=1m.

JIJIs BUTIQIKy TOIIKO/DKEHb Y BUTJISAI CMYT, TPaHUIll SKUX TMPEACTABJICHI Y
BUTJISIZII  3aMKHYTOTO KOHTYPY, €(EKTHBHUM OyJie 3aCTOCYBaHHS OIEpaTOpiB
1HTepCTpinalii B MOJSIPHUX KOOPJUHATAX:

f(r,p)= f(rcose,rsing).
IIpu upomy
Lrp) ()G, k=1m;
OuinS(r,0) (r,0) €Girn, k=1,m—1.
G, ={(r.9): 1, (@) <r<r,,(p), 0<p<2r},
ak’kﬂ - {(r’ go) T2 (go) srs P11 (¢)a 0< p= 277} >

Qf (r,¢) = {

ne omepatop O, f(r,p) MOKe OyTH NMpPENCTABICHUN 3a JOMOMOTOK MOJIIHOMIB

Jlarpanxa:

Ok,k+lj;(ra Q)= FI],k,kH (7, @)J;(rk,z (@), ) + Flz,k,kﬂ (r, (P)J;(”kﬂ,l (9),9),



r—r1.,(9)
11 (@) =15 (9)

A TR ((0)
») (@) = 1411 (@) ’

24 Lk k+1 (r,p) = H 2.k k+1 (r,p) =

Teopema 6. 3anuiiok HaOMKEHHS (YHKIT f (x,y)eC"(G) mig BUNAIKY
JBOX CYMIKHHUX CMYT MO OyTH IPEJACTaBICHUN y BUTIISAII:

(r,p)eG, i=1m;

j;( , )—@f( ’ ): 7 G
PO R T 0) () G, i =T,

Jc

7 ~ rookf _ PN
Ry f(rp)=H, () | O ftp) Uin @ -0

k
7:2(9) ot (k o 1)'
7 © 0 ) (@) — )
+H2,i,i+1 (r,p) J f(k ?) Ui ' dt,
tiv1,1(9) ot (k - 1)
110 Ma€ BJIACTHUBOCTI:
T (ra(p)—r)?' (7,1, (@) — 1)
Hygon (i) =5t o () = —— =0,

OCHOBHI pe3ylbTaTh APYroro po3aury omyOiikoBaHO y pobortax [2-5, 7, 10,
13].

Y TperbomMy po3ailili HaBEJEHO METOAM IS BIJHOBJIEHHS MOIIKOJKEHUX
JBOBUMIPHUX CUTHAIIB (Hampukiaza, 1HQopMalis sKa MICTUThCA Yy TpapiayHuX
¢aiinax). [lix momKOAKEHHSIMU MA€ThCA HA yBa3l, HANPUKIIAJ, BTpaTa MaKETIiB MPHU
nepefadl JaHUX MO Mepexi abo 11 nepeHaBaHTaxkeHHIO. [lomiOHi mpobieMu
BUHUKAIOTh B OUIBLIOCTI 3a7a4 LU(pPoBOi 00poOKu 300pakeHb a0o0, HANpUKIAl, B
3aj1auax oOOpoOKM apXiBHUX JOKYMEHTIB y BHUIVISIAI 300pakKeHb, IO MaloTh
PI3HOMaHITHI CHOTBOPEHHS (MOAPANUHHU, TUIAMH, MW, HEMOTPiOHI HAMMUCH, JIHIL
3TUHY TOIIIO).

VY migpo3ainai 3.1 HaBeneHO METOA BIAHOBJICHHS AUCKPETHHX JIBOBUMIPHHUX
CUTHAJIIB, Y BUIAJKY KOJHU 1H(pOpMallisl MPO TMOBEPXHIO BIJOMa HA CHCTEMI CMYT,
IpaHHULIl SIKUX MapajesbHl 0CIM KOOPAUHAT.

VY migpo3ainai 3.2 HaBeneHO METOA BIAHOBJICHHS AUCKPETHHX JIBOBUMIPHHUX
CUTHAJIIB, Y BUNAJKY KOJIM 1HPOpMaLlisl PO MOBEPXHIO BiIOMa Ha cucteMl m (m > 2)

CMYT, PO3TAIlIOBAHUX M1/l IOBUIbHUM KyTOM:

M, ={M,, @, G, /)<i,j <o, ))}, k=Lm

>

ne (ol,k(i,j):al’ki+[31,kj—y1,k Ta (olk(i,j):ocz,ki+[32,kj—y2,k — JIesIK1 TIPsIM1, SIKUMH

oOMexxeHa cmyra. [Ipuyomy
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2 2 2 2 _ _
Ol +B1’k =0, +[32,k =1, k=1m.
Hexan

Ay (D eR={(k,):T, NT,=A, s k=1 k,I=1m|

TOYKH nepeTury npsamux I', Ta I, K1 € rpaHuLsAMU A-TO1 Ta /-TOi CMYT BIITIOBIIHO.
Tomi nns BiAHOBIEHHS HEBiAOMOi 007acTi 300pa)KeHHS MPOMOHYETHCS
BUKOPHCTOBYBATH OTIEPATOP

oM= 3 [[H5 ((fl\k],)) i

(k,)eR n=1
n#k,l

i
P(l ]) xk(h/),yk(w) P(i,j) x; (6,7); (0.7)
[ToBepxHs
o) Mo GieMk=Lm
OM),;, GHeM, k=Lm

€ HaOJMKEHOI MAaTEMaTUYHOIO MOJIEUIIO OCBITJIEHOCTI MOBEPXHI, SIKa Ha KOKHIM 13
cMmyr M,,k=1,m TOYHO BIJHOBIIOE NOBEPXHIO, A& MDK CMyramMH 300paxye
IIOBEPXHIO 3a 10IOMOroro oneparopa O

Hwxye HaBeeHO anroOpuUTM BITHOBJICHHS 300pa)K€HHs MOBEPXHI, 1HPOpMAIIis
Mpo SIKY BiJOMa JIUIIE HAa CUCTEMI MEPETUHHUX CMYT, PO3TAIIOBAHUX 1] TOBITLHUM
KYTOM.

Kpox 1. Ha x0oxHi# 13 CMYT IIYKarOTHCS PO3PUBH MEPIIOTO POy Bia (PyHKIII,
[0 OMUCY€E TMOBEPXHIO. B pe3ynbpTaTi mpoBeneHHs Takoi orepariii oTpuMyeMo Habip

CErMEHTIB S,, i =1,n 300pakeHHs Ha KOXKHIN 13 CMYT.

Kpox 2. Habnmuxyemo rpanuti 0S; = @,(x,y) <0, i =1,n oTpUMaHUX CETMEHTIB
3a JOMOMOTOI0 TMOJIIHOMIB k-r0 cTemneHs (k =2), BUKOPUCTOBYIOUH TOYKH PO3PUBY
BIJIMOBITHOTO CEIrMEHTY.

Kpok 3. lllykaeMO NpOAOBXKEHHS KOXHOTO CErMEHTY Ha IHIINA cmys3i. Jlis
ObOTO IIYKAEMO TOYKU TEPETUHY OTPUMAHMX TPAHUIl CETMEHTIB B HEBIIOMIN
obmnacri. [Ipu oMy SKIIIO TaKi TOUYKHU MEPETUHY €, TO BBAKAEMO, 1110 OOUMIBI TPaHUIII
HaJeXaTh OJTHOMY CEIMEHTY 1 116 CerMEHT PO3TaIllOBYEThCS Ta JICKIIBKOX CMyTax
OJIHOYACHO. SIKIO0 TaKUX TOYOK HEMA€, TO BBAKAETHCS, 1[0 CETMEHT PO3TalllOBAHUM
TITBKK Ha OJHIM CMy31 1 MOro MeXi He NMEepeTHHAIOTh KOJHY I1HIy cMmyry. Llei
mporec aBTOMATHYHUN 00 ’€HAHHS CETMEHTIB MOXXHA 3aMIHUTH IITYYHUM
00’€THaHHSIM CErMEHTIB 3a JOTIOMOTOI0 PYYHOTO iX 3aJJaHHS.
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Kpox 4. 3actocoByemMo omepaTop iHTepcTpimamii Juisi  BiIHOBIICHHS
300paK€HHsI IOBEPXHI I KOJKHOTO 13 CETMEHTIB S, i =1,n, IKUil IepeTUHAE CMYTH

prTar, OW, p,r=1m.

VY migpo3ainai 3.3 HaBeneHO METOA BIAHOBJICHHS AUCKPETHHX JIBOBUMIPHHUX
CHTHAJIB, Y BUIIAJIKY KOJIH iH(OpMAaIlis PO MOBEPXHIO Bijioma Ha cuctemi m(m=2)

KPUBOJIHIMHUX CMYT BUTJISIAY:
Lk _ . . . . 1 -
M _{Mi,j L AVIEY Sﬂk(])}, k=1,m
a00 Ha cucteMi n(n > 2) KPUBOIIHIHUX CMYT BUTJISITY:

M ={M,, 17,()<j <5, I=1n.

JInst  BINHOBJIGHHS ~ HEBIJOMUX  AUITHOK  300pa)KeHHS MY, k=1,m
MIPONIOHYETHCSI BUKOPUCTOBYBATH OIEPATOP:

i-B,0)) i~ ()
Oy nM = ~ M, ot =M (), k=1m—1.
()= B.()) Bi())—a,,())
[ToBepxHs
Mi,j’ (1,))e Ml’ka k=1,m;
OM = L —lkk+l —
(Ol,k,k+1M)i,j9 @, j)eM , k=1,m-1

€ HaONIMKEHO MaTeMaTUYHOK MOJIEJUII0 TOBEpPXHI, fKa Ha KOXHIA cMy3l
M", k=1,m TOYHO BiHOBIIOE MOBEPXHIO, a M’ CMyTraMH 300pa)ye MOBEPXHIO 32

nonomororo oneparopa O, , ,.,, k=1,m—1.

JI1s BiIHOBJIEHHS HEBiIOMUX JiNSHOK 300paxenHs M, [ =1,n mponoHyeThcs
BUKOPHCTOBYBATH OIEPATOP:

J—96,() J =V (@)
Oz,z,1+1 = . l . i 7101 (0) + . = . i, 5(i)° [=ln-1.
Y () —6,(i) 6,(0) = 7,1, (D)
IToBepxns
M. ., (i, /) eM*, I =1,n;
ij
OM = o =204
(OZ,I,ZHM)i,j? (i,j)eM , [=1n-1

€ HaOMMKEHOI MaTEeMaTUYHOK MOJICJUTI0 TOBEPXHI, fKa Ha KOXHIA CMy3i
2,0 . .
M™, [ =1,n TOYHO BiIHOBIIOE TIOBEPXHIO, @ MK CMyraMH 300paxKye MOBEPXHIO 3a

noriomoroto oneparopa O, ,,, [=1,n—1.
OcHOBHI pe3yJIbTaTU TPETHOTO PO3/LITYy onmyOJikoBaHO y poborax [2—7, 11, 12].
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Y 4erBepTOMY PpO31iji HaBEICHO METOIW 3HAXOKCHHS PO3PUBIB (DyHKITiH
a00 X MOXiTHUX JEIKOTO MOPSJIKY.

VY migpo3mini 4.1 HaBeneHO METOJ 3HAXOMKEHHS TOYOK PO3PHUBY (PYHKIII
OJIHI€1 3MIHHOI a0o0 ii moxigHoi Aeskoro mopsaky. Hexail 3amana QyHKmis omHiel
3MiHHOI f(X) Ha iHTepBaNi [a,b] 3 MOKIMBUMH; PO3PUBAMH IEPIIOT0 POAY (GyHKIIT

[a,b] Ha n —1 4dacTuH.
Po3puBHMM  IHTEpHOJSAUIAHMM  JIHIMHUM  CIUIAMHOM  HAa  BIAPI3KY

. -1
[x.,x,,,], k=1,n—1 Ha3zuBaerbca ¢ynkuia S(x)eC [a,b], sAxka BU3HAYAETHCA
HACTYTTHUM YHHOM

X=Xy — X

s
+C,——
Xe = Xien X1 — X

Sk,k+1 (x)= C/:

ne C/, C,,, k=1,n—1 — napamerpn cmiaiiny S,,,(x) , IO BH3HAYAIOTHCA Y
BUTJISIA1 OTHOCTOPOHHIX T'PaHUIIb

G = lim f™). G, = lim f*().

x—=>x;+0

e m — JeAKUud MOPSI0K MOXiAHOI.

Skmo | lim £ (x) — lim0 " (x)|< e, To Qynkuiro f(x) 6ynemo HasuBaTH

x—>x;+0 *
m .
d"e-HenepepBHOIO B TOULI X, .
Hwxye HaBeAeHO alrOpuTM 3HAXOJDKEHHS PO3pUBIB (DYHKINI OJIHIET 3MIHHOI
a00 11 MOX1THOT JESIKOTO TOPSIIKY.
Kpox 1. Byayemo po3puBHHI ampokcuMalliiiauii crutaiin S(X) Ha 3amaHux

By3JaxX X,, k= Ln 3a bopmyIor

+C, T k=Ln-1

Xe = Xknt Xiewr — Xk

X — xk+l

Sk,k+1 (x)= CI:

3 HeBimomumu koedinientamu C,,C,, ., k=1,n—1. Ilpudomy Ha mepimiii iTepamii
BBa)XAEMO, 110 OJHOCTOPOHHI1 3HaueHHsS (YHKINT B 3aJaHUX By3jaxX 301raroThCs.
+ - o - + -
3naxonumo Bexrop C=(C/,C,,C,,C;,...,C. ,C) 3 yMOBH
+_ 15 (m) - _ Tk (m)
Ck = lim f (X), Ck+1 = lim f (X)
x—=x;+0 x—x;,—0

[TincraBnsemMo 3HaiIeH] KOe(IIiEHTH Y CIUIaliHU
Sk,k+1(x)9 Xe [xkaxk+1], k= l,n —1.

Kpox 2. Ha xoxHoMmy 3 iHTepBamiB [x,,x,,,], k=1Ln—1 obunucaroemo
3HAYEHHS
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.
Ji= max J(x), S () =[(0) = S ()]

Kpox 3. Bunansemo 3 po3risiay Ti IHTEpBaIH, Ha SIKUX MOOYA0BaHUMN CIUIAMH €
d"e-HemepepBHUM Ta Ha SKHMX 3aJ0BOJIBHIETHCS TOYHICTH HaOJMKeHHs. [HTepBay,
110 3aTUIITHINCS JIJTUMO HaBITLJIL.

Kpox 4. Ha HOBi#1 MHOXWHI BY3JIiB 3HOBY OYyJyEMO ampOKCUMAIIHUHN CIIIaiH
Ta 3HaX0AUMO BeKTOp KoediuieHTiB C'.

[TepeBipsieM0 BUKOHAHHS yMOBH

max | £ (x) - S(x)| < &,

xela,b]

e 0 — 3aJaHa TOYHICTh HAOMKEHHS. SIKIIO BKa3aHa yMOBa HE BHKOHAHAa, TO
MOBEPTAEMOCS JI0 KPOKY 3.

SIkuro 3a IOMOMOrOI0 NIJIEHHS BiApi3Ka HABIIJI, HE MOTPAIUIIEMO TOYHO Ha
TOYKY PO3PHBY, TO IT€pallIfHUI TTPOIIeC CITiI 3yITUHUTH HA TiM 1Teparlii, MOYMHAIOUH 3
AKOI pe3yJIbTaT HE MOKPAILYETHCSI.

VY migpo3aini 4.2 HaBeeHO METO/1 3HAXOHKEHHS TOYOK PO3PUBY (PYHKIIIT ABOX
3MIHHUX a0o0 11 moxigHol Aeskoro mopsanaky. Hexailt B obGusacti G:[al,bl]x[az,bz]

3ajaHa po3puBHa QyHKIsS f(X,)) Ta AesKe po30OUTTS HA MPAMOKYTHI €JIEMEHTH

Hi’.f :[xi’xi+l] X[yjayjﬂ]a

x=x,, k=0,m, a, =x,<x,<x,<..<x,=b,

y=y,1=0na,=y,<y, <y, <..<y, =b,.
BBaxkaeMo, 1110 Ha KOKHOMY 3 BIJIPI3KiB, SIK1 € CHIJIBHUMHM JJISI IBOX CYCIIHIX
npamokythukis IT, . Ta II, abo I1 abo I1, ,, abo IT, ., dynkuis f(x,y)

i,j+1 2
MOX€ MAaTH PO3pHUBHU mepmoro poay ¢GyHkuii ado ii MOXIAHOI AESKOro MOPSAKY,
NPUYOMY B KOXHIH Touli (X;,y;) MOke OyTHW 3a1aHO YOTHPU Pi3HUX 3HAYEHHS

i+l,j

byHKITIT, 110 HAOMMKYETHCS:

++ . k —+ : k
Gy = lm d" f(x.y),C; = lim d"f(x.y),

i
2 x—x;+0

y=y;+0 y—y;+0
Gy = lim d"f(x),C; = lim d*f(x.),
;”i’o ;HXFO
& 07 (%)
d' f(x,y)=> a,, ——"==.
S, ) jZ;) o vy

i+j=k

Po3puBHUM IHTEPNOIALUIMHUM JIHIMHUM CIUIAMHOM HAa NOPSIMOKYTHHKY
I, ;, i=1l,m—-1, j=1,n—1 BBaxaemo (GyHKITII0, SKa BH3HAYAETHCS HACTYITHUM

YHNHOM



14

X=X, Y=V X=X Y=V
++ +1 J+ + i It
Siaj(x y) C Cz+1] +

T X =Xy, YVi= Vi X =X YV, = Via
X=X, YT _ X—=x, Y=y
+ i+1 J i J

+Ci,_j+1 Cz+1 Jj+l 2 (X, y) € 1_Ii,j’

Xi =X Vin =V, X =X Vi =),

SIKUM B KOXXHOMY CJIEMCHTI H € HCIICPCPBHUM lHTepHOH}IHII/IHI/IM TTOJIIHOMOM.

lim d* f(x,y)— lim d* f(x,y)

XX, +0 x> x—

SIk1io <&, Vy, to ¢pyskmio f(x,y) Oyaemo

k
Ha3uBatH d &-HemepepBHOIO Ha JIHIT X =X,

lim d* f(x,y)— 11m df(xy)

Y=y +0

Sko <¢g, Vx, to dynkuiro f(x,y) Oyaemo

k
Ha3uBaTH d e-HeNepepBHOIO Ha JiHIT y =, .
SIKIO BUKOHYIOTBCS! BC1 YOTHPH HEPIBHOCTI B TOYLI (X, V,)

lim d* f(x, y)— hm df(x )|<e, | lim d* f(x, y)— hm df(x V)| <&,

xX—>x, +0 x—>x, +0
y—)yq+0 y—)yYJrO y—>yS+O y—)yY 0

lim_odkf(x,y)— lim_odkf(x,y) <, linlodkf(x,y)— limodkf(x,y) <&,

yoy+0 y—y,—0 y—=y,—0 y—=>y,—0

To pyHkiio f(x,y) 6yaemo HasuBati d“e-HemepepBHOIO B TOUILI (x,¥,)-

SAxmo f(x,y) e de-nenepepsroio V(x,y) eIl ., o 6yaemo ii HazuBarn d'e-

i,j?
HEMEepepBHOI0 Ha yChbOMY IPSMOKYTHOMY eneMeHT! I, Iz

bynemo Ha3uBaTH pPO3PUBHHUM aNpOKCUMAIIMHUM OiTiHIHHUM CIJIAfHOM B
KOKHOMY  NPsAMOKyTHOMy  enementi Il cmmaiin 3 koediuieHtamu

c,c...C.,C 121> 110 3HAXOJATHCSA METOJIOM HAMMEHIIIMX KBaJpaTiB 3 YMOBH

i,j 2 i+l i+l i

J(C)= Z [[[d" fCe3) =S, (x, y,C)] dxdy — min,

CG]'[

ne k — 3HauYeHHs MOX1/IHOI, B SIK1i IIYKA€TbCSI PO3PUB.

Huxue HaBei€HO allrOpUTM BUSIBJIEHHS TOYOK PO3PHUBY (PYHKIIIT IBOX 3MIHHUX
a00 11 MOX1JIHOI JEAKOTO MOPSAKY:

Kpok 1. bBynyemMo po3puBHMI anmpOKCUMAalIWHUNA CIUTAH Ha 3aJaHUX BYy3Jax

X,y;), i=lLn=1, j=1,m—1, dxuil Ha KOKHOMY €JIEMEHTI PO3OUTTS MOXKE MATH

OJTHAKOBUH aHATITUMHUN BUTIAA S, (X, )3 PISHUMHU NAPAMETPAMH T4 3 HEBITOMUMH

Ck=1,(m-D(n-1), I :ﬁ 1 3HAXOJMMO MATPHUIIO HEBITOMHUX KOe]IIli€HTIB
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crutaita. [licns miACTAaHOBKM 3HAWIEHUX KOE(IIIEHTIB B CIUIAMH OTPUMAEMO
PO3PHMBHUI CIUIAlH, 110 CKIANAEThCS 3 PYHKUIA S, .(x,y), i=1,m—1, j=1,n—1.

Kpok 2. Ha k0’)kHOMY NPSIMOKYTHOMY €JIEMEHT1 PO30UTTS

I ,i=l,m-1, j=L,n-1

i,j?

00YHMCIIFOEMO 3HAUCHHS

J .= max J, , J, .=‘dkf(X,y)—S,-,j(an/)‘-

L,j2 T i,
X;SXS<X; 4
YiSV<Yin

Kpox 3. Bupansemo 3 po3risay Ti MNPSIMOKYTHI €JIEMEHTH, Ha SKHUX
o6y xoBaHMil GiniHiiHMiA critaith € d“e-HemepepBHEM Ta Ha SIKHX 33I0BOJBHSETHCS
TOYHICTh HAOMMKEHHS. [IpSIMOKYTHI €IeMEeHTH, M0 3IHUIIAIUCS JUTMMO Ha YOTHPHU
pPiBHI TPSMOKYTHUKH, BBOJSYM HOBI JIiHII BcepeauHl OOpaHOTO MPSIMOKYTHOTO
eJIeMEeHTA.

Kpox 4. Jlns otpumanoro HaOOpy MPSMOKYTHUX €JIEMEHTIB 3HOBY OyIyeMO
anmpoKCUMaIliifHi crtakau. Jlam nmepeBipseMo BUKOHAHHS YMOBHU

max|d" f(x,y) ~ S(x,7) <8,

x€[0,1]
yel0.1]

e 0 — 3aJlaHa TOYHICTh HAOMKEeHHsS. SIKIO BKa3aHa yMOBa HE BUKOHYETBHCS, TO
IIOBEPTAEMOCS JI0 KPOKY 3.

Crnix BIIMITUTH, 11O HaBEJEHI B JAHOMY PO3JILJII METOAM MOXYTh OJHOYACHO
JIOKaJII30BYBAaTH OJpa3y JACKUIbKa OKPEMUX TOYOK (JIIHIH) pO3pUBY.

OcHOBHI pe3yJIbTaTU YETBEPTOrO PO3/iTy OmyOsIikoBaHo y pobotax [1, 8].

BUCHOBKH

Y po0oTi OoTprMaHO HOBI PE3yNbTATH, SIKI € MOMATBIITUM PO3BUTKOM TeOpii
iHTepcTpinamii QyHKIIH, Brepiie 3amporoHoBaHUX B poborax O.M. JlutBuHa Ta
1O. I. MatBeeBoi. Otpumani B poOOTI pe3yibTaTH € TEOPETHYHOIO OCHOBOIO
MaTEeMaTHYHOTO MOJICTIOBAHHSA TIOBEPXOHb, SIKI OMNUCYIOTHCS (DPYHKIISIMH JBOX
3MIHHHUX 3a JIOITIOMOTOI0 OTIEPaTOPiB iIHTEPCTPIMAaIIii.

Y nmpoueci BUpIIIEHHS NOCTaBICHUX 3aBJaHb IMMOOYJOBH MaTeMaTHYHUX
MoJieJiell TOBEPXOHb ONEepaTropamMu 1HTepcTpinanii Oylno OTpPUMAHO pPsiA HOBHX
HayKOBUX 1 MPaKTUYHHUX PE3YJIbTATIB.

1. BukoHaHO aHaNi3 Cy4yacHOro CTaHy METO/1B 0OpoOKM 1HpopMaLli y BUTIISAIL
JIBOBUMIPHUX 300paXkeHb, y pE3yJbTaTl SKOTO BCTAaHOBJIEHO, III0 BUKOPUCTAHHS
ICHYIOUMX METOJIB IU(dpoBOi O0OpPOOKM CHUTHAIIB HE J03BOJISIE €(EKTUBHO
BITHOBJIIOBATH 300pa)K€HHS IMOBEPXOHb, OTPUMAHUX METOJAaMHU CEHCMOPO3BIIKH,
pajiooKalii, TMCTaHI[IHHOTO 30H1yBaHHS IJIAHETU TOMIO.

2. Ha ocHOBI po3po0iieHuX B MOMNepeaHix podoTax onepaTopax IHTepCTpinalli,
HaOyJ M MOJAJbIIO0 PO3BUTKY METOAM BIJHOBJIEHHS JIBOBHMIPHUX MOBEPXOHb 13
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MONIKO/DKEHHSMA Yy  BUTJISIAI  CMYT, IO TMapajelbHi OCSIM KOOpAHWHAT, 13
BUKOpPHUCTaHHAM y3aranbHeHuX nosinoMiB lllemapna, [llenapna-Jluteuna, Jlarpamxka
ta Epmira.

3. Ymepuie mnoOynoBaHa  MaTeMaTHyHa  MOJENb  TOBEPXHI  Tia 3
BUKOPUCTAHHSAM OIEpPaTOPIB I1HTEPCTpINallii HAa CUCTEMAax CMYT, TpaHUIl SKHX
NIEPETHHAIOTHLCS i/ JOBLIBHUM KyTOM, JKOJHI TPHU 3 SIKUX HE TIEPETHHAIOTLCS B OHIN
TOMII1, III0 JO3BOJISIE€ BIHOBIIOBATH MOBEPXHIO, SAKIIO 1H(OpMaILlis Tpo Hei BijoMa Ha
CMyrax, TPaHULl SKUX OMHUCYIOThCS JIHIMHUMHU (DYHKIISIMU 3arajlbHOrO BUIJISIY.
BukopuctanHs ~ OTpUMaHMX OMNEpaTopiB  I1HTepcTpimauii  Juisi  BiJAHOBJIEHHS
MOIIKOJKEHUX CUTHAJIB JI03BOJISIE POZIMIUPUTH CIEKTP MPUKIATHUX 3a7ad, JO SIKUX
MOKHa iX 3aCTOCOBYBAaTH, IOPIBHAHO 13 MOMNEPEIHIMH pe3yJbTaTaMd B 00J1acTi
1H(pOopMaIIHUX OIepaTopIB.

4. Yuepiie noOyaoBaH1 MaTeMaTUYH1 MOJIEJIl MOBEPXHI TLJIA 13 BUKOPUCTAHHSIM
OTIepaTopiB 1HTEPCTpIMNalii Ha CHCTEMI CMYT, IO MalOTh KPUBOJIIHINAHI TPaHHUII, 110
JT03BOJISI€ BITHOBIIIOBATH TOBEPXHIO, SIKIIO 1H(pOpMAIlisa PO Hei BijoMa Ha CMyTax,
TPaHUIIl SKUX OMUCYIOTHCS JACSTKUMH Hamepel BIJOMUMH HEMIEPEPBHUMU (PYHKITISIMH.
OTpuMaHi omepaTopu J03BOJISIOTH BIIHOBIIOBATH MOBEPXHI JJIS OUIBINOI KUTBKOCTI
MPUKIIAIHUAX 33J1a4, 30KpeMa st OOpoOKH JaHUX pajapiB O0KOBOTO OTJISY.

5. Ymepiie HaBelIeHO Ta JIOCTIIKEHO METOJ MATEeMaTHYHOTO MOJCIIOBAHHS
MOBEPXHI TiJIa 3 BUKOPHUCTAHHIM OIEPATOPIB 1HTEpCTpimnaiii, iHpopMallis mpo SKy
BiJoOMa JIMIIIE HA CHCTEMI CMYT, TPaHUIll SKUX MPEJCTaBISAIOTH COOOI0 3aMKHYTI
KpUBI.

6. Po3po0iieH0 MeTo/1 BIAHOBIICHHS IOBEPXHI T1Ja 13 YpaXyBaHHIM J0JIaTKOBOI
1H(popMalli Ipo CTPYKTYpy NMOBEPXHI Ha BIIOMUX ii AuIsHKax. Lleil meTon mo3Bodisie
OUIBII TOYHO BIJHOBJIIOBATH MOBEPXHIO MK CMyraMH y BHUIIAQJKy SKIIO Ha HIA
MPUCYTHI 3HA4YHI PO3PUBH, HANPUKIAA, OOpPUBH, MITHATTA a00 JAEsSKI MITy4YHO
CTBOpEH1 00'€KTH.

7. HaBeneHo mpuKIIagy MPAKTUYHOTO 3aCTOCYBaHHS OTPUMAaHHUX OIEpaTopiB
1HTepCTpinaiii A BIAHOBIEHHS (POTO3HIMKY 13 MOLIKO/HKEHHSIMHU Yy BUTJISIIL 3aJI0MIB
Ta NPUKIAJ] BIJHOBJIEHHS MOIIKOHKEHUX MNPO(]iIB pe3yiabTaTiB CEHCMOPO3BIIKU
KOPUCHUX KOIAJIMH B JICIKOMY PErioHi.

8.¥Yci oTpumani pesyiabTaTH JI0Ope Y3TO/DKYIOTBCS 13 TONEpPEeAHIMU
pe3yibTaTaMH JOCHIKeHh B 00JacTi omepaTopiB iHTepcrpimariii gynkmii. ToOTo,
omepaTopy 1HTEpCTpinamii Jjis BUMAJIKY TPaHHIb HEBIIOMUX OOJacTed y BHIJISIL
OpSMUX, PO3TAIIOBAHUX IIiJT JOBUIBHUM KyTOM, Y BHIAIKYy SKIIO I TIpsaMi
PO3TaIllOBaHI TMapajeiabHO 0 OCel KOOPJAMWHAT AAl0Th aHAJOTI4HI Pe3yJbTaTH, IO 1
pe3yJbTaTH MOMEPEAHIX AOCHIKEeHb ISl ONepaToOpiB IHTEPCTPIMAIlii 13 rpaHulISIMH,
napajeJIbHUMH OCSIM KOOpAWHAT. AHAJIOTIYHO 1 JIJI ONepaTopiB 1HTEpCTpinaIii ass
BUITQJIKy KPUBOJIHIMHUX T'paHUIlb HEBIJOMHUX oOjacTed: SKmo (GyHKII TpaHHUII
ONUCYIOTh IpsIMi, MapayeiabHl OCSIM KOOPJAMHAT, 10 B CyKyIHOCTI O3Hadae A00py
Y3rO/DKEHICTh OTPUMAHUX pE3yJIbTaTiB 13 ICHYIOUOIO TEOpI€l0  OIepaTopiB
1HTepcTpinanii GyHKIIH.

9. BeeneHo o3naueHHs d“e-HemepepBHOCTI (ByHKIIT OaHi€T YM IBOX 3MIHHHX Ta
PO3PUBHHUX 1HTEPHOJSIIMHUX CIUIAWHIB, IO € MOJAJBIIAM PO3BUTKOM ITOHSTTS E&-
HEIEPEPBHOCTI, B OCHOBI KO0 JIE)KUTh HOHSTTSI HEIEPEPBHOCTI caMoi (PYHKIII].
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10. Po3po6ieHo MeTo | 3HaXO0KEHHS TOUYOK PO3pHUBY (DYHKIIT O/IHI€T 3MIHHOT,
MOX1AHIH.

11. Po3po0neHo MeToJ 3HAaXOJKEHHS JIHIA po3puBY (YHKLII JBOX 3MIHHUX,
OUTIHITHUMU CIUTaiiHAMH, BUKOPUCTOBYIOUHU MIPSIMOKYTHI €JIEMEHTH.

[ToObynoBani B poOOTI MareMaTH4HI MOJENl, METOIU Ta aJrOPUTMHU MOXKYThb
OyTH BHMKOpPHMCTaHI i1 OOpOOKM apXiBHHUX JaHUX Y BHIJISAl 3HIMKIB, JaHHUX
ceiicMiyHOi ToMorpadii, KOMI'FOTEpHOI ToMOrpadii, peHTreHorpadii, apOKOCMIYHOT
3MOMKH, pajioioKaTopiB OokoBoro orjsay Tomo. [Ipu mpomy dyHKIN, 110
OTHUCYIOTh MMOBEPXHIO MOXYTh SIBJISITU COOOI0 1HTEHCUBHICTh OCBITJICHHS ITOBEPXHI B
KOHIM TOYIll TOBEPXHI, PIBHEM PaJi0aKTUBHOCTI TOLIO.

Bci TeopeTnyHi TBEpKEHHS JUCEPTAIlIMHOT pOOOTH JOBEIEHI Y BIIMOBIIHUX
JeMax Ta TeopeMax 1 MIATBEPAKEHI Ha TECTOBUX MPHUKIALaX 3a JOINOMOIOIO
CTBOPEHUX JUCEPTAHTOM IIPOrpaM.
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Caasik O. B. MaremaTnude MOJEJIOBAHHS  IOBEPXHI MeTOAaAMHU
iHTeperpinmauii gyHkuid 3a HemoBHOW iHpopMmauicro nmpo Hei. — Ha npasax
PYKONHUCY.

Huceptamis Ha 3700yTTS HAyKOBOIO CTYyNeHS KaHaujaara  (pizuko-
MaTeMaTUYHUX Hayk 3a cremiaibHicTio 01.05.02 — mMaTeMaTu4He MOJIETIOBAHHS Ta
oOunCITIOBaIbHI ~ METOAM. —  XapKIBCBbKMW  HAIllOHAJbHUM  YHIBEPCUTET
paaioenekTpoHiku MiHicTepcTBa OCBITH 1 Hayku Y kpainu, Xapkis, 2020.

HuceprarniitHa po6oTa MpUCBAYEHA MaTEMAaTUYHOMY MOJICITIOBAHHIO TTOBEPXHI
TiJIa METOJaMH 1HTepcTpinarii GyHKIIHA TBOX 3MIHHUX 32 BIJOMOIO iH(pOpMAIIi€rO PO
Hel Ha cMyrax 13 rpaHuisMu TneBHoOi (opmu. Hameneni B maHiii poOoTi meTonu
BITHOBJICHHS TOBEPXHI MK CMyTaMU € TOJIaJIbIIINM PO3BUTKOM TEOpii iHTepcTpinarii
dyHKIiHA, BOepine 3anpornoHoBaHux B podotax O. M. Jluteuna ta 0. I. MatBeeBoi,
ne OyJio HaBeJAEHO OMEpaTopy IHTEpCTpimamii s BUNAIKY CMYT 13 TPaHUISMH,
mapajieIbHUMH OCSIM KoopauHaT. B maHiii poOOTI HaBeaeHO Ta JOCIIIKEHO METOIH
BIIHOBJICHHS TIONIKO/KEHUX IMOBEPXOHb OMEpPAaTOpaMH IHTEPCTpIiNaIlii Ha cucTeMax
CMYT, TPaHHUILl SIKUX € MPSIMHMH, PO3TalIOBAaHUMH 1] AOBUIBHHUM KyTOM; T'PaHULI
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SKUX TIPEJCTaBICHI KPUBOJIHIMHUMH (QYHKIIISIMH; TPAHUINl SKUX € 3aMKHYTHUMH
KOHTYPaMH.

HaBeneHo mMeTo 3HaXOJKEHHS JIHIM po3puBY HemepepBHOI QyHKIIT (OHIET
a00 NBOX 3MIHHMX) a00 iX MOXIJHOI Jeskoro nmopsaky. HaBegeHo o3HaueHHs d*e-
HernepepBHOCTl. HaBeneHO anropuTM 3HAXOIKEHHS TOYOK PO3PUBY Ul (PYyHKIINA
OJIHI€1 3MIHHOT 200 IX MOXIJHUX JAESIKOTO MOPSAIKY Ta AJITOPUTM 3HAXOKEHHS JIHIN
PO3pUBY PYHKIIH ABOX 3MIHHUX 200 iX MOXIAHHUX AESKOTO MOPSJIKY.

KiarouoBi ciaoBa: HOBI  iHQOpMaliiiHI  omepaTopu, IHTepCTpimaris,
IHTEpJIIHALlS,, BIJHOBJIEHHA 300pakeHb, JUCTAHUIWHE 30HAYBaHHS IUIAHETH,
ceiicmiuna Tomorpadisi, kaprorpadisi, e-HernepepBHicTs, d“e-HerepepBHiCTb.
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HHTepCcTpUnauuu (pyHKUMH 1Mo HemoJiHOM MH@opmaumein o Hed. — Ha mpaBax

PYKOITHCH.

Juccepraniuss Ha COMCKaHWE YYEHOM CTENeHH KaHaujata (PU3HKO-
MaTreMaTudeckux Hayk 1o cneuuansHoctd 01.05.02 -  maremaruueckoe
MOJICIUPOBAHUE U BBIYUCIUTEIbHBIE METO/Abl. — XapbKOBCKUI HAIlMOHAIbHBIN

YHUBEPCUTET PATUONIEKTPOHUKM MuHucTepcrBa 00pa3oBaHHs M HAyKu Y KpauHBI,
Xapbkos, 2020.

HucceprannonHas paboTa MOCBSLIEHA MAaTEMATHYECKOMY MOJEIHPOBAHUIO
MOBEPXHOCTU Te€Ja METOAaMH HHTECTpUNauuu (PYHKIUH JBYX NEPEMEHHBIX I10
M3BECTHOM MH(POpPMALMK O HEMl Ha MOJIOCAaX C I'PAaHULIAMH OINPEICICHHONW (POPMBI.
IIpuBeneHHble B JaHHOM paboOTe METOAbl BOCCTAHOBJIEHHS IMOBEPXHOCTU MEXKIY
MOJIOCAMU SABJIIFOTCSL JANbHEHIIMM pPa3BUTUEM TEOPUM HHTEpCTpUNAUU (DYHKIUH,
BIlepBble npeanoxkeHHble B padotax O. H. Jluteuna u 0. 1. MarseeBoii, rie Obuin
IIPUBEICHBI ONEPATOPbl HHTEPCTPUIIALIMM I CIIy4aeB IIOJIOC C T'pPaHULIAMH,
napajuieIbHBIMU OCAM KoopJuHaT. B pgaHHOM paboTe mpuBEAEHBI M UCCIEI0BAHbI
METOAbl ~ BOCCTAHOBJIICHUS  NOBPEXKICHHBIX  IOBEPXHOCTEHW  ONEPATOPAMHU
UHTEPCTPUIIALIMM HA CHCTEMAx II0JOC, TPAaHMIBI KOTOPBIX SBIISIOTCS MPSMBIMH,
PACIOJIOKEHHBIMU O] IPOU3BOJIBHBIM YIJIOM; T'PAaHUIBI KOTOPBIX IPEICTABICHbI
KPUBOJMHEHHBIMA ~ (QYHKUMAMH; TPAHULBI KOTOPBIX SBJISIOTCS  3aMKHYTBHIMU
KOHTYypaMHu.

[IpuBeneH MeTon HaxXOXXJACHUS JIMHUN pa3pbiBa HEMPEPHIBHOW (PYHKIIUH
(omHOM wWAM JBYX TEPEMEHHBIX) WIM €€ MPOU3BOAHOM HEKOTOPOTO MOPSAKA.
Ipuseneno onpeneneuue d e-HempepbiBHOCTH.IIPUBEICH ANTOPHTM HAXOMICHHS
TOYEK paspbiBa s GYHKIMA OJHOW MEPEeMEHHOM WJIM €€ MPOU3BOAHON HEKOTOPOTO
HOpSAKA U alTOPUTM HaXOXKJIEHUS JIUHUH pa3pbIiBa PYHKIMNA JIBYX NEPEMEHHBIX WU
€€ IIPOU3BOJHOM HEKOTOPOTO MOPSAKA.

KiroueBble ci1oBa: HOBbIE MH(OPMAIMOHHBIE ONEpPATOPhl, HHTEPCTPUIIALIUS,
MHTEPJIMHALIMS, BOCCTAHOBIIEHHWE W300paXeHHI, IWCTaHUMOHHOE 30HAMPOBAHUE
IIaHeThl, celicMmyecKkas ToMmorpadms, Kaprorpadus, e-HEmpepsIBHOCTh, d'e-
HEIIPEPBIBHOCTD.
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Interstripation of Functions on Incomplete Information About It. — The
manuscript.

A dissertation for the degree of a candidate of physical and mathematical
sciences in the specialty 01.05.02 — mathematical modeling and computational
methods. — Kharkiv National University of Radioelectronics, Ministry of Education
and Science of Ukraine, Kharkiv, 2020.

Recently, new information operators (interlination, interstipation, intertubation,
interlearisation, interlocation) are gaining in popularity and are embracing big amount
of applied problems of mechanics and technology. The purpose of this work is to
summarize the methods of restoration of functions of two variables by interstripation
operators in order to expand their possibilities for application. At present,
interstripation operators are known for the restoration of damaged surfaces in the
form of strips with boundaries parallel to the coordinate axes, which quite strongly
narrows the spectrum of applied problems to which the method can be applied.
Therefore, generalizing interstripation operators in the case of boundary bands at
arbitrary angles or having curvilinear boundaries will make operators more versatile
and will allow operators to apply for solve more count of applied problems.

The dissertation is devoted to mathematical modeling of the body surface by
methods of the functions of two variables known information about it on bands with
boundaries of a certain shape. The methods for reconstructing the surface between the
bands presented in this work are a further development of the theory of interstipation
of functions, first proposed in the works of Lytvyn O. M. and Matveeva Yu. I, where
the interstipation operators were given for the cases of bands with boundaries parallel
to the coordinate axes.

The interstipation operators for continuous several times differentiable
functions are considered. For this class of functions methods for restoring damaged
surfaces by interstripation operators on systems of stripes are presented and
investigated for stripes whose boundaries are: straight, parallel to the coordinate axes;
straight, located at an arbitrary angle; curved functions; closed loops. Interstripation
operators in the form of Hermite, Lagrange, Shepard and Shepard-Lytvyn are given.
For each of the operators described, computational experiments were performed to
recover unknown areas by appropriate methods. In each of the experiments showed a
comparison with the original function and an absolute error of approximation.

The methods of restoration of the damaged discrete two-dimensional signals by
the interstripation operators are presented. The use of Hermite, Shepard and Shepard-
Lytvyn polynomials to recover discrete signals is not appropriate, so Lagrange-form
interstripation operators are used for restoring in this case. In this work, methods for
restoring damaged surfaces by interstripation operators on systems of stripes are
presented and investigated for stripes whose boundaries are: straight, parallel to the
coordinate axes; straight, located at an arbitrary angle; straight, located at an arbitrary
angle with using additional information from existing stripes; curved functions. A
series of computational experiments was carried out by cutting out different types of
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bands in the study area and restoring them using the methods proposed in the work.
The results of all experiments were compared with the original to study the
inaccuracy of the application of interstipation operators. An example of the use of
interstipation operators for the elimination of damage to archive photos is given. The
result of using interstipation operators was compared with the results of applying
known inpainting methods.

The example of restoring an archive photo with damage in the form of a crease
is considered. An example of filling in missing data on slices of a seismographic
tomogram when exploring minerals in the region is given.

A generalized method for finding discontinuities of a continuous function of
one or two variables or its derivative of some order is given. The definition of d*e-
discontinuous of a function is given. An algorithm for finding discontinuity points for
functions of one variable or its derivative of some order and an algorithm for finding
discontinuity lines of functions of two variables or its derivative of some orders is
given. This method is based on the works of Pershyna Yu. I. and Nefyodova l. V., in
which proposed methods for finding discontinues of the function of discontinuous of
the first variable of functions only. These cases present in a generalized method in
case if k=0 (for finding discontinuous of function) or k=1 (for finding
discontinuous of the first derivates of function).

Key words: new information operators, interlination, interstripation,
inpainting, remote sensing of the planet, seismic tomography, cartography,e-
discontinuous, d*e-discontinuous.



