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BIJTHOBJIEHHSI PO3PUBHOI BHYTPIIIIHBOI CTPYKTYPU
JIBOBUMIPHOTI'O TLIA 3A BIZIOMUMM ii MPOEKIIAMHA
B3/IOBK B3AEMHO NEPHEHIUKYJISIPHUX JITHIA.

3anpornoHOBaHO METO/I BiJIHOBJICHHS BHYTPILIHBOI CTPYKTYpPH JBOBUMIPHOTO TijIa 3a BiIOMHMH ii mpoe-
KIISIMH B3I0BXK CHCTEMH 3aJIaHUX JiHil (faHuME Panona). MeTo] CyTT€BO BUKOPUCTOBYE iHTEPIiHALIIO
(GyHKLIH Ta HEOIHOPiHY BHYTPIIIHIO CTPYKTYpPY JBOBUMIpHOTO Tina. Po3risHyTo mpukian 3Haxo-
JOKEHHS JIiHiN po3puBy y ¢antomi Illenna-Jlorana.

Kurouosi ciioBa: iHTepuninaiis, komm'torepHa Tomorpadis, ¢panrom Illenna-Jlorana, nani Pago-
Ha.

Beryn. IcHyroTs Oarato TeXHIUHHX 3ajad, B SIKUX HaOMIKylO4a (QYHKIS He
000B’S3KOBO € TJAJKOI0, 1HOMI JOMYCTUMA ii pO3PUBHICTH — JHIIe O MOXHOKa Ha-
ommwkeHHs Oyma 6 moctaTHbO Mana. HaOmmkeHHS Takoro THITYy paHillle AeTalbHO
HE pOo3rysiaaiocs. MaroTh JHUIIE MiIXOAH I PO3B’SI3aHHS NCSIKUX TEXHIYHUX 3a-
Jad. BigmosifHi aaropuTMu NpamorOTh JIUIIE U1 YaCTUHHUX BHUIAKIB.

3amaui HaOMIDKEHHS pO3pUBHMX (DYyHKILIN BHHHUKAIOTH YacTille, HIX 3amadi
HaOMDKeHHS HenepepBHUX (yHKIiH. Hanpukianm, B xoMm'toTepHiii Tomorpadii
IPU JIOCIIDKEHHI BHYTPILIHBOI CTPYKTYpH Tijla KOPUCHO BHKOPHUCTOBYBATH HOTO
HEOIHOPIIHICTh, TOOTO Pi3HY INUIBHICTH B PI3HMX YacTHHAX Tina (KiCTKH, ceple,
[ITYHOK TOIIO MAalOTh Pi3HY HIUIBHICTH, TOOTO MIIIBHICTE BCHOTO TiJIA € (QYHKIIIEI0
3 pO3pHBaMU MEPIIOTO POAY HA CHUCTEMI JiHIH YM MOBEPXOHB); MPHU JOCITIKECHHI
KOpH 3eMiIi 3a OMOMOIOI0 JaHWX 3 KePHIB CBEPIJIOBHH BUHHUKAE 33]a4a BiIHOB-
JIEHHS! BHYTPIIIHBOI CTPYKTYpH KOPH MiX cBep/uioBUHaMu. IIpu 1ibomMy oueBHI-
HUM € TOH (paKT, 10 MIITIBHICTh TPYHTY B Pi3HUX TOYKaX KOPU € HEOJHOPIAHOIO 1
HalfgacTime MaroTh MiCIle PO3PHUBH MEPIIOr0 POAY B TOUKAX MOBEPXOHB, IO Bimi-
JISIFOTh OJIHY CKJIa[JOBY KOPH BiJ| 1HIIOT (YOpPHO3€eM, MICOK, INIUHA, TOLIO).

To06To akTyanbHOIO € po3poOKa Ta JOCIIKEHHS Teopil HaOIMKEHHS PO3PHUB-
HUX (YHKIIH 32 JTOTIOMOTOIO PO3PUBHUX CHIALIHIE Ta PO3POOKA METO/IB BUSBICHHS
TOYOK a00 JiHiIK po3puBiB QPyHKIIII.

Po3po6uieHi MeToM B MOJAIBIIOMY Oy/AyTh BUKOPUCTOBYBATHCS AJIsl PO3B's-
3aHHS NJI0CKOL 3a0ayi padoHi6CbKoi Komn tomepHoi momoepaghii. JIns mporo moii-
TBHIIIE BUKOPUCTOBYBATH Onepamopu inmepaiHayii ¢pyrKyiti, OCKIIBKA 11 omepa-
TOPY BiAHOBIIOIOTH (YHKIIT (MOXINBO, HAOMIMKEHO) 3a BIJOMUMHU iX CIigaMu Ha
JaHii cucteMi JiHii. ToOTO, BOHU HaJalOTh MOXKIIMBICTD Oy/yBaTH ONEpaTopH, iH-
TErpajy BiJ SKUX [0 BKa3aHUX JiHIAX (JMiHIIHI iHTerpasn) OyAyTh NOPIBHIOBATH
IHTErpagaMm BiJ caMol BiTHOBIIOBAaHOI QyHKIII. 3BiZIcH BUTIKAE, IO iHmMepaiHayis €
MaTeMaTHYHUAM amapaToM, MIPUPOIHO IOB'SI3aHUM i3 3a7aueio BiTHOBJIICHHS Xapak-
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TEPUCTHK 00'€KTIB 32 BIJOMUMHU TX MPOCKIIISIMH.

Tomy akTyaJbHOIO € 3a7a4a HaOJVKEHHS! Takoro pony (yHKid 3a 10omomo-
TOI0 KOHCTPYKIIii, SKi Ha BKa3aHUX JIHISAX 30€piraroTh BIACTUBOCTI HAOIIKyBaHOT
¢yHKIii, TOOTO MarOTh PO3PHUBH MEPIIOTO POMy (B3arami Kakydd, 3 HEBIJOMHUMHU
3HA4YEHHSMH PO3PHBIB).

AHaJIi3 ocTaHHIX AocaiKenb. Y poboTax [1] mocmipKyBanaocst HaOIMKEHHS
HENepepBHUX Ta HETEePepBHO-IU(PEPEHIIHOBHIX (PYHKIIIH 32 TOTIOMOTOI0 pPO3PUB-
HHUX CIUIAWHIB B webuutescovkii Hopmi. B po0oTi [2] mociimkyBanocs MUTaHHS Ha-
OJDKEHHS HellepepBHUX (DYHKIIII KyCKOBO-CTAIUMH (DYHKIISIMH.

B poborax [3] nocnimxyerbest pospusnuii memoo I anbopkina BUCOKOTO TI0-
psanxy. Ha BinMiHy Bif KimacnaHOTO MeToxmy ['ampopkiHa, pO3pUBHUI METO alpOK-
CHMY€ PO3PUBHHHN PO3B'SA30K (PYHKIISIMH, PO3PUBHUMH Ha TPAHUIIIX PO3PAXyHKO-
BOT CITKH.

B pobGorax [4] — [7] 3ampomoHOBaHi Ta TOCTIIKEHHI MaTeMaTHYHI MOl
(HOBI KJIacH KpalOBHX 3aj[ad 3 POSPUBHUMH PO3B'SI3KaMH), IO OMHCYIOTH IPOLIECH
B HEOJIHOPITHUX CEPEIOBHIIAX 3 TOHKUMH BKJIIOUSHHSIMH-TPIIIUHAMH.

Jist MonienmoBaHHs CKIaJHUX TIaJKUX (DI3MYHUX SIBUIL B SKOCTI MOTYXKHOT
00YHNCITIOBAJIBHOT TEXHIKM BUKOPUCTOBYIOTECSI Dyp'e — cnexmpanvhi memoou [8].
Ix mBHAKiCTS 3G1KHOCTI 3aI€KUTH BiJl TJIAAKOCTI TA repioguyHOCTI QYyHKIIi B HO-
CIipKyBaHii o6sacTti. SIKmo ¢GyHKIis Mae po3puB Xxoda O B OHIHM TOUI, IIBHI-
KiCTh 301KHOCTI MOTIPIIY€ETHCS, Ta TOPSA 3 PO3PUBAMU PO3BUBAIOTHCS] KOJIMBAHHS.
Taxa noBezinka HasuBaeThes Asuwyem I ioca. ToOTO, KO QyHKIIS € pO3PUBHOIO,
1o ii psim Dyp'e He € TapHUM HabOMIKeHHAM QyHKIII. B poboTi [9] BuKopucTOBY-
10Thest GIbTpH y po3kiaan Dyp'e po3puBHUX GYyHKLIH. Ane QijabTpallis He TOBHI-
CTIO 3HUILYE siBuIe ['ibca.

TakuM 4MHOM, y BKa3aHUX pOOOTaxX IOCITIHKYBaJOCs HaOJIDKEHHS Herepe-
pBHUX (YHKIIH 3a JOMOMOTOIO HEMIEPEePBHHUX Ta PO3PUBHEX CIUIAiHIB. Ane 3ara-
JbHOT Teopii Takux HaONKeHb He icHye. Takox He icHye 3aranbHoi Teopil Ha-
OMDKeHHS! PO3PUBHUX (YHKIIH PO3PHBHUMH CITaliHaMu. B nmanii poOoTi aBTOpH
MIPOTIOHYIOTh TaKy 3arajbHy TEOpPil0 MOOYIOBH PO3PUBHMX CIUIAIHIB, MHOXXHHA
SIKMX, K YaCTHHHUH BUIAJOK, BKIIOYAIOTh MHOKHHY HENEPEPBHHX Ta HEIepe-
PBHO-IU(EPEHIIHOBHUX 10 33[]aHOTO MOPSJIKY CIUIalHIB, SKI MOXYTh MaTH pO3-
PHBH IIEPLIOTO POy Y 33JaHMX TOYKax abo Ha 3aJaHiii MHOXKWHI JIIHIH — TpaHuUIlb
€JICMEHTIB.

B po6otax [10] — [12] OyayroThcst Ta JOCTIKYIOTECS IHTEPHOISAMIKHI, armpo-
KCUMaIlii{Hi, a TAaKOXK IHTepIIiHALIWHI PO3PUBHI CIUIAHHU I HAOIMKEHHS PO3PHB-
HUX (QYHKIIA BiJ IBOX 3MIHHUX 3 OOJIaCTIO BH3HAUYEHHS, sIKa PO30MBAETHCS Ha
MIPSAMOKYTHI Ta TPUKYTHI eleMeHTH. [IpruoMy B IiuX poOOTax BBaXasocsl, 10 JiHii
po3puBy Bimomi. B poborti [13] aBTOpHM 3ampomnoHyBaimu METO BiHOBICHHS PO3-
puBHOT (DYHKIIT O/IHIET 3MIHHOT 32 BIIOMUMH 3HAUeHHsMH L€l QyHKIIT B TOUKax
3aJaHoi CITKM, BHKOPHUCTOBYIOYHM PO3PHBHUI anpokcuMauiiHuid crutaifH. ToOro
TOYKH PO3PUBY 3a1aH0i QYHKIIT Hanlepea JOCTiTHUKY HEBiIOMI.
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B naHiit poOOTI aBTOpH MPOMOHYIOTh METOJ BiIHOBIICHHS PO3PUBHOT (YHK-
Uil IBOX 3MIHHMX Ta 3HAaXOIPKEHHs 1i JIHIM pO3pHBY 3a BIIOMHUMH IPOEKLISIMU
B3JIOBX CHCTEMH B3a€MHO MEPHEHANKYIJSIPHUX JNiHil (0anux Padona). Came 3a Ta-
KOIO iH(OpMAIIi€I0 i BiTHOBIIOETHCSA BHYTPIMIHSA CTPYKTYpPH Tijla B KOMITTOTEPHIN
Ta ceiicMiuHiii Tomorpadii. HoBuii MeTos 0a3yeTbcs Ha METOJi, BUKIIQJIECHOMY B
[2], Ta cyTTEBO BUKOPHUCTOBYE HEOJHOPIAHY BHYTPILIHIO CTPYKTYPY JBOBUMIPHOTO
Tina.

IocranoBka 3anaui. [IpumycTtuMo, 110 JOCTIKYBaHUM OO0'€KT IOBHICTIO
po3mimenwmii B obmacti E =[0; 1] (ue o6MeskeHHs He € cyrreBuM). HeBinomy ryc-
THHYy I,OTO Tia TO3HaYMMo Yepe3 f(x,y) 1 OymemMo BBaxaru, IO
f(x,»)=0, (x,y) ¢ E . IlpoBenemo gepe3 oomacts E mpsaMi miHii

x=0<x<x<.<x,=1, y=0<y <y, <.<y,=1.

Bynemo BBakaTH BIIOMHUMHM IHTETPaIHM B3JOBXK IUX NpAMUX (Tpoekiiii adbo
nmani Pajgona), mpudoMy Ha OIHIN JiHII BimoMi ofpa3y aBa iHTerpan: (31iBa Ta
crpaBa Bij JiHii):

1 1
PO = [y 0y, j=Lm, yiO=[f(xy,~0dx j=1m,
0 0

1 1
71'2(+)=J‘f(xi+07y)dyi l.=1,l’l, 71'2(_)2,[f(xi_0’y)dy’ i=1,7’l.
0 0

3a 3amaHoro iH(opMmaniero MOTpiOHO MOOYAyBaTH PO3PHBHUM iHTEpIiHALIM-
HUH CIDIaiH, 32 TOTIOMOTOI0 SIKOTO BiTHOBHMO JIiHiI pO3pUBY B pPO3pUBHIiil PpyHKIIIT
JBOX 3MIHHUX.

IloGyaoBa po3puBHOro iHTepiHaANiiiHOroO cnyaiiHy 3a BiZoOMUMH JaHUMH
Panona. Po3riasiHeMO NPSIMOKYTHUIN €1€MEHT

Hij :(xiflaxi)x(yjfl’yj)a i=lLn-1, j:Lm_l'

O3HavyeHHs. byneMo Ha3MBaTH PO3PUBHUM IHTEpIiHALIWHUM CIUIAHHOM B
obmacti E', BIANOBIAHNUM 3a1aHOMY PO30MTTIO Ha minobnacti I1;, HactynHy dyH-

KINIO:
S(x>y) = Sij(pyxsy)y (xjsyj) € 1—1115 l = 1,7’1, ] = 1am ) (1)
e p — HOMEp MPSMOKYTHOTO €JIEMEHTA, BiH 3aJIe)KUTh Bifl iHIEKCIB 7,
S1y (P, ) =B ()-(770 + U, =71 0,00+ U5 =77 D) 0,0 (1) +
i (720 + U, =77 0) 0,00+ W0 =125 0,0 ()5
$2,(p.x,y) = H,(0)-(V\D + U,y =7y, () + U = 7)) i () +
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+H (J’)'(J/}(J:l) +(U,5 —7}(;1))"//1'()6)-‘:- (O —7}(;1) ) Wi ()5
S12,(p,x,y) =hy(x)-H; (WU , 1 + by (x)- H ; (DU, 3 + by (x)- H; (DU, 5 +
+hi (X)-H (DU 45
Sii(px, ) =81;,(p,x, y)+ 82, (p,x, ) = S12;,(p,x, y) -
Marpwurist HeBiZIOMUX IHTEPHOJSIIIHHUX JaAHUX
Upgs P=Ln-D(m=1), ¢=14
(3HaueHHs QYHKIIT) B p -OMy IPSIMOKYTHOMY €IIEMEHTI OyIyIOThCS TAKUM YHHOM:

Up,l = X_l)igo f(xay): Up,2 = lim Of(x:y)a

Xi+1~

y~>yj+0 y~>yj+0

U,;= lim f(xy), U,,= lm f(xy).
x—=x;+0 — X410
y—>y;-0 y=¥i-0

basucHi cinaituu 4;(x), i =1,n BU3HAYalOTbCS HACTYIIHUM YUHOM:

I X< X,
1 0<x<x X—X;_
> 1> —’1, X <x=<x;,
X=X, X =X .
h(x)= . X <x<xy, h(x)= e , i=2,n-1
b2 — x <x<x,,
0: xz < X, Xi = Xin1
0, X <X,
0, x<x,_p,
X—x
_ n—1
h,(x)=1———, X, <x<X,,
n "~ *n-1
L, x, <x<1.

Ananoriuni ¢popmynmu MoxHa Hamucartd i st H(y). @yskuii 7 (x) Ta

H ;(y) 3a10BOJIBHSIOTH BIACTHBOCTI

h(x) =8y, ik=1n, H(y,)=0;, j.l=1m.

JonomixHa GyHKIIA W, (X), i =1,n BU3HAYAETHCS HACTYIIHUM YHHOM:

o=+ -2 e

Xit1
j o(x)dx
m X—X n Xitl
l(x)= H £, a)(x)=H(x—x[), I w(x)dx #0.
u=1,u#i X _x,u i=1

X
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Amanoriuni dopmynn MoxHa Hamucatd i st @;(y), jzl,_m. Oynkuii

w;(x),i=1n ta ¢,(y), j=1,m 3a10BONBHSIIOTH BIACTHBOCTSM

(PJ(J’() ]/s .]af_lm l//l(xk) k! lk—ln (2)
Xiy1 Y+l
[ vixdx=0, [ ¢,(3)dy=0. (3)
Xi Vi

Teopema. Onepamop S(x,y) , eusHauenuii popmynoio (1), mac maki inmep-

JIHAYItHI eﬂacmueocmi'

JS(xk +0,y)dy =77 = j S £0,y)dy ;

j S(x,y, £0)dy =7, = ff(x,,w +0)dy,
0 0

S +0,,+0)=U,;, S(x=0,y,+0)=U,,;
SO +0,-0)=U,5, S(x4 =0,y -0)=U, 4
Jlosedenns. TlepeBipumo mepiny BaacTuBicTh. CrioyaTky 00YHCIUMO
Skj(paxk +0>y)a Si/,(p’xayé +0)9k = 1:”7 ] = Lm >
BUKOPHCTOBYIOUYH BIaCTHBOCTI (2):
Sii (P> X +0,9) = 815 (px; +0, )+ 82(p, x; +0, ) = S124(p, x; +0,3) =
HH0)- (1 + WU = 7))+ Hyn ) (715 + U, =715 -
-H; (J’)UPJ +Hj+1(y)Up,3 =
=+ Uy =7 0, W5 =70 ) 010 ()
Sio(p,x,y,+0) =81, (p,x,y, +0)+ 82, (p,x,y, +0) =812, (p,x,y, +0) =
_h(x) ( (+)+(U 7i2(+)))+hi+1(x) (7/1+1 +(U 7/:+1 ))

( &+ WU, 7%“)) W (x)+U,, - 7;(” ) Wi (%)=
~h(x)-U,y + by (x)-U, 5 =

1 1
=7+ Wy =1 W0+ U =7 ) Wi ().
A Tenep 00YMCIMMO IHTErpalk, BAKOPUCTOBYIOYH BIACTUBOCTI (3):
m— 1y1+1

j S +0.0)dy =Y [ Sy(p.x +0,)dy =

lly/
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m—1Yj+l

[ (7Y + W=7 0,0+ WU, 5 =77 D)- 0,0 () )y =
Jj=1 yj
m—1Yj+l
_ Y 2(+)d 2(+) 2(+) 2(+)
=X | nWay=y; Z(y,+1 ) =) =7
Jj=1 Vi J=1
n—1%k+1

jS(x ye+0)dx =3 [ S (p,x,y, +0)dx =

llxl‘

n—1%k+1

=> | ( D+, 72»(+))"//,-(x)+(U,,72—7/}(+))-l//i+l(x))d _

i=l

=

n—1"k+1

_Z J' 7}(+)dx 7}(+) Z(xk+ _xk)_71(+)

i=l Xt i=l
[TepeBipuMO OJHY 3 HOTHPHOX BIACTHBOCTEM:
S(x +0,y,+0) =81, (p,x;, +0,p, +0)+ 524, (p,x; +0,, +0) -
=812, (p,x; +0,y, +0) =

= (7D U =72+ (1O + W= 1)U = U,

AHaNOT1YHO MepeBipAIOTHCS | 1HII TPH BIaCTHBOCTI.
Teopema noBezeHa.

3ayBakennst. Y dopmyni (1) 3aganum € ducnia %2(1)’}/}(1) (maHi TpoexkIIii,

SIKI HaXOAATh 3 Tomorpada). [arepmonsmiiiai nani U, , € HEBIIOMIUMH BEIHYH-

p.q
HaMH, SKi OyZIeMo 3HaXOIUTH 3 YMOBU
(n=1)-(m-1)

W= > (11(p,U)+I2(p,U))—)m1n 4)
p=1 Pq
Y+l
N0 = [ (7 +W,0 =7 0,0+ WU, 5 =77 0,0 () +
i

720 WU, =72 0,00+ WUy =720V 00 () by
Xit1
2(p,0)= [ (7 + W, =7 w0+ W0 =) pia (0 +
+7}(+? +(Ups - 7}(;1)) Vi) +(Upy 7/+1) ) V/l+1(x)) d
Burmsan Takoro ¢yHKIioHany oOrpyHToBaHuii B MoHorpadii O. M. Jlumeuna

[2].
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AJITOPUTM BiIHOBJICHHSI po3puBHOI QyHKIil 3a Binomumu nanumu Pano-
Ha. [IpoBenemMo vepe3 001acTh BU3HAYCHHS PO3PUBHOI PyHKIT f(x, y) mpsMi Jii-
Hii

x=0<x<x<.<x,=1, y=0<y <y <.<y, =1
3 Kpokamu hx Ta hy .Y sxocti iHpopMmarii mpo ¢yHKIi0 OyZeMo BBaXKaTH JaHi
Panona
720 i =T a1, y, =Lm—1, ’k=2m yO0=2n, ,

TOOTO IHTETpaIH B3IOBXK IHX MPIMUX.

Kpoxk 1. Byayemo po3puBHUi iHTepmiHAIiHUN cIUaiH 3a Gopmynoro (1),
SKAH B KO)KHOMY €JIEMEHTI PO30UTTS MOKE MaTH PI3HUH aHAITHYHUIT BUTIISI

S(p,U.x,y),

Ie p — HOMep NPSIMOKYTHOTO elIeMeHTa,

U, p=Ln-1)(m-1),q=14
— HeBiIoMa MaTPUILI IHTEPIIOIAIHHAX TaHUX (YHKIIII.

Kpoxk 2. 3naxoanmo marpuiio U 3 ymoBu (4). ITicnst mizcTaHOBKY mi€l MaT-
puni B iHTepniHaHT (1), OTpUMaeMo pPO3PUBHUI IHTEpIiHAWIWHUK CIUTAiH, IO
cKiamaerses 3 Gynkuiin S(x, y) .

Kpoxk 3. 3menmryemo Kpok BaBii:

hx" =hx/2, hy" = hy/2
Ta 3HOBY BUKOHYEMO KpOK | Ta KpOK 2, BUKOPHUCTOBYIOUH BJ/IBidi MEHIIYy CiTKy. B
pe3yiIbTaTi OTPUMAEMO PO3PUBHUHN CIITAH

S (6,) =8 (0" xp), (%, v, ) Ty p=1,(2m=1)(2n-1)
Ha KOXXHOMY 3 IPAMOKYTHHKIB
H;,j, =(x—x)x(Y=y;) Xp =X +hl", Yi=y; +h2".
Kpox 4. Ha koxzomy npsiMokyTHOMY enemeHTi I, ;, i :l,_n, _m 00um-
CIIIOEMO 3HAYEHHS

Ty= max Jy(xy), J;(60)=[S(p.x0)-5 (0 %)
X SX<Xj4q
y,<y<y‘,+1
Kpoxk 5. TlepeBipseMmo BUKOHaHHS YMOBH

*
S(r) -8 ()| <8 V(e ) € E,

Je & — 3a7aHa TOYHICTb. SIKIIO yMOBa BUKOHAHA, TO CILIAHH S*(x, y) —1e oTpH-

MaHa MaTeMaTHYHa MOJeNb pPo3puBHOI PyHKIIT f(x,y). SAKmo ymoBa He BUKOHA-

Ha, T0 S(x,y) = S*(x, y), 1 HIOBepTaEMOCs Ha KPOK 3.
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YuceabHuii ekcepuMeHT. [lepeBipuMo BUKIAICHY TEOPilO HA BiIOMOMY B
KOMIT'IOTepHil ToMorpadii ganmomi Illenna-Jloeana. 300paxeHHs GpaHnToMa 1TIO-
CTpye 0araTto 0coONMMBOCTEH, AKi y MIHACHOCTI BIACTHBI peaTbHUM TOMOTPapiaHUM
300pa)KeHHSIM TOJIOBH JIIOMMHM. Po3mileHi B neHTpi (aHTOMa 00'€KTH y BHTIISI
CJIIICIB MOJICITIOIOTh PealibHI BHYTPIIIIHI 0COOIMBOCTI MOOYIOBH TOJIOBH JIFOIMHHU.
Bcepenuni KOXKHOTO enirnca HUIbHICTh BHYTPIIIHBOT CTPYKTYPH TOJIOBH pi3Ha. B
pobori [14] mpencraBieHi mapaMeTpu ycCixX EIINCiB, 3 AKUX CKIANAeTbes (haHTOM

[enma-Jlorana. ®anToM po3mimeHuii y kBagpari D =[—1, 17 . Mu s MIPUKIIATY

obepemo cami Benuki erincu (Tabnuiis).

Tabnuus — [Mapamerpu eninciB y danromi lllenna-Jlorana

Ne Cx Cy rx Ry Haxun line-
emincy rpajgycis HiCTh
1 0.000 0.000 0.690 0.900 0000 2.000

2 -0.220 0.250 0.410 0.210 -72.00 -0.020

4 0.220 0.250 0.310 0.220 72.00 -0.020

5 0.000 0.250 0.210 0.350 0.000 0.010

I 3amamo ¢anToM y Burisini GyHKIII TBOX 3MIHHHX, sIKa Ma€ PO3PHBHU Mep-
IOTO POy Ha JIHISX eJNIMNCiB.

2 2
X y )
2’ P +—2§ 1,
0.69> 0.9
_ B - )
~0.02, ((x+0.22) cos( 0.4;z)+(y2 0.25)sin(-047))* |
0.410
N (—(x+0.22)sin(—0.47) + (y — 0.25) cos(—0.47))* -
0.21% =5
_ 3 ~ . ,
Fny) =100z, x=0-22)cox( 0-47r)+(y2 0.25)sin(-047)° |
0.310
, (C(x=022)sin(-0.47) + (v =0.25) cos(047)" _ .
0.22? =5
0.01 ¥ (=025
0212 0352 ’
0, 6 [HWUX 6UNAOKAX

306pazumo 1110 PyHKIio y NiHisAX piBHS (puc.1)
O0bepeMo piBHOMIpHY CITKY 110 BiCi X :
x =0,x,=025,x;,=0.5,x, =0.75, x5 =1.
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Io Bici y obepemo aHanoriuHy citky. BBaxaemo 3ana-

HUMH MPOEKIIii B3MOBX IUX JiHIA. OCKUIbKA KOMITIOTEPHUI
ToMorpad MO>Ke HaJaTH B3JIOBX OJHIET JiHIT JIUIIE OJHE 3HA-
YEHHS TPOEKIil, TOMY Ha MEPIIOMY KPOIli MU BBOKAEMO MPOe-
KIIii 3J1iBa 1 cripaBa Bix 3amaHoi JiHii piBHUME. T0oOTO mpoekii

B3JI0BXK JIiHIH, napanenbHux Bici Oy , MalOTh BUTJIS:

1
Puc. 1 — Copouienwuii 7/12(+) = If(xl +0,y)dy =0,
(hanTOM
[enna-JIorana.

y3) = j S (x,—0,)dy = 0.548 ,
1
P3O = [ £(ry +0.)dy=0.548 . 13O = jf (x5 =0, y)dy =1.303,
0
1
720 = jf(x3 +0,y)dy =1303, 20 = If(x4 =0, y)dy =0.657,
0

1
720 = j F G, +0,9)dy =0.657, 2 = j f(xs—0,)dy=0.
0
A mpoexkrii B3I[OB)K JHIA mapajgeTpHuX Bici Ox MAaIOTb BUTJISL

1
n ‘I O +0)dr=0, 7 = [ £x,v, ~0)dy =1,147,
0
7® :If(x,y2+0)dx:1.l47 73 >—jf(x,y3—0)dx=0-597,
e —jf(x 3 +0)dx = 0597, yC )—jf(x 4 —0)dx=0.729,

Yl = j F(xps +0)dy =0.729, 71O = jf (x,y5 —0)dx =0.
0 0

I Ha 3amamiif cucTeMi IPSIMOKYTHHX €JIEMEHTIB OyIy€e€MO pO3pHUBHHMA iHTEpITi-

HaIiitHn# craife 3a popmysoro (1). 306pazumo foro Ha puc.2.

3 puc.1 6aunmo, 110, OCKUIBKH JIiHIT PO3pHUBY MOMAIH B KOKHHH MPSIMOKYT-
HHUH eJleMeHT, TO ¥ Bci BOHM 3adapOyBaimcs. 3MEHIIMMO KpPOK CiTKH 3a oOoma
3MIHHAMH BIBiUi, Ta 3HOBY MNOOYyAyeMO PpO3pMBHHMH IHTEpIJIiHALIHHWN CIUTAifH

(puc.3).

Ha puc. 3 ke 6aunmo, 1110 cepes NPSIMOKYTHHK €JIEMEHTIB € TaKi, KyJu He

TIOTIAIAF0Th JIiHIi PO3PHBY, 1 BOHU 3aJIHIIINCS He 3adhapOoBaHUMU.
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g HHHHW 2

Puc. 2 - 306pa)l(eHHH ¢danTomy Ta minii piB-  Puc. 3 — 306pa>1<eHHﬂ cbaHTOMy Ta JiHii piB-
Hsl HaGJIM)KEHOTO PO3PUBHOIO iHTEpITiHA- HsI HabJIM)KEHOTO PO3PUBHOTO iHTEpIIiHA-
Li{HOTO CIUTaiiHa Ha MepIIii iTepaii. LiffHOTO CIUIaifHa Ha APYTii iTeparii.

IIpomoBxyemo 1iei iTepamiiHuH MpoLec A0 THUX Mip, TOKK HE OTPUMAEMO BCi
JiHii po3puBy Ti€i TOBIIMHY, K01 moTpiOHO. Ha puc. 4 HaBexeHi HacTymHi iTepa-
wii.

a o 6
Puc.4 — 306pakenHs (haHTOMY Ta JIiHii PIBHSI HAOIIKEHOTO PO3PUBHOTO IHTEPIIIHAIIIHHOTO
CIutaiiHy mpy posoutti: a — m=17,n=17,6 - m=33,n=33,6— m=65,n=065.

Ha puc. 46 6aunmo, mo nmoOyj0BaHUN PO3PUBHUH 1HTEepIIiHALIHHUN CIUTaiH
omnucye JiHii po3puBy 3aaaHoro ¢anrtoma. Llel iTepaniiiHuii npouec MOXXHa Npo-
JIOBXKYBATH.

IlepcnekTHBH MOAAJBIINX AOCTITKeHb. ABTOPH BBa)XAIOTh IEPCIIEKTUB-
HUM PO3BHUTOK TeOpii HAOIMKEHHSI PO3PUBHUX (DYHKIII OaraTboX 3MiHHHX PO3pH-
BHHMMH CIUTaHaMU Ta TOOYZOBY MaTeMaTHYHHUX MOJIEIeH pO3PUBHUX MPOLECIB Ha
OCHOBI PO3pO0JICHOT TeOPii, OCKIJIBKH, K BXe OYJI0 3a3HAYCHO, 3a7adi TOCHiKEH-
HS TIPOIIECIB, 10 MAIOTh PO3PHUBH, BHHUKAIOTh 3HAYHO YACTIllle, HiX 33734l JOCIi-
JUKEHHST HeTIepepBHUX IMTPOIIECiB.

HacTynHuM KpOKOM aBTOPH IIIaHYIOTh PO3POOUTH aJrOPUTMHU BiITBOPEHHS
JiHiA po3puBy (YHKII 1BOX 3MIHHUX, BUKOPUCTOBYIOYHM TPUKYTHI €JIEMEHTH Ta
€JIEMEHTH 3 OJHIEI0 KPHUBOJIHIHHOIO CTOPOHOIO, 3 METOI0 ONTHMIi3allii KiTbKOCTI
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00YHCIIEHb.

BucnoBkn. Takum 4uMHOM, B POOOTi 3alpONOHOBAHO METOJ BiHOBJICHHS
BHYTPIIIHBOI CTPYKTYPH IBOBHUMIPHOTO Tilla 332 BiJOMUMH ii MPOEKIISIMH B3IOBXK
CUCTEMHU 3aJaHuX JiHil (marnMu Pagona). MeTona cyTT€BO BUKOPHCTOBYE iHTEpITi-
Halio QYHKIIHA Ta HEOAHOPIHY BHYTPILIHIO CTPYKTYpPY ABOBHMipHOTO Tina. Po3-
TIISTHYTO TPHKJIA] 3HAXOKESHHS JiHil po3puBy y pantomi lllenmna-Jlorana.

Cnucok aireparypu: 1. Ilonos b. A. PapHoMepHOe npuOnmkenue crulaitnamu. — Kues.: HaykoBa ngym-
ka, 1989.— 272c¢.; 2. Jlumsun O.M. Tatepninanis GpyHKUiil Ta neski ii 3acrocyBanns. — X.: OcHoOBa, —
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Gottlieb’s Work on the Resolution of the Gibbs Phenomenon // Commun. Comput. Phys. — Beijing. —
Vol. 9, No. 3. = 2011. — 497 — 519.; 10. JIumeun O.M., Ilepwuna FO.I. TIoOynoBa KycKoBO-OLTiHIHHUX
CIUTAiHIB JuIs HaOMDKeHH QYHKIIH 3 pO3pHBaMH HEpIIOro POy y By3JlaxX PeKTaHTYIILIT IBOBHUMIpHOL
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YIAK 519.6

BiHoBI/IeHHsI pO3pHBHOI BHYTPIillIHBOI CTPYKTYPH JIBOBUMIpPHOIO Tijia 3a BigoMumu ii npo-
eKI[isSIMH B3/10BK B3a€MHO NepHneHAHKYJApHUX Jdiniii. / O. M. Jlutun, }0.1. Ilepmmna // BicHuk
HTY «XIII». Cepis: MaremMaTiyHe MOJCIIOBAHHS B TeXHIll Ta TexHonorisx. — Xapkis: HTY «XIII»,
2013. — Ne54 (1027). — C. 144 — 154. Bi6miorp.: 14 Ha3B.

IIpemnoxeH MeTO] BOCCTAaHOBICHHUSI BHYTPEHHEH CTPYKTYpPBI ABYMEPHOTO TeNla [0 H3BECTHBIM €
MIPOEKIUSIM BJIOJNb CHCTEMBI 3aJaHHBIX JUHUH (JaHHBIMH PanoHa). MeToJ CyIIECTBEHHO HCIIONB3yeT
HMHTEPIMHALMIO (YHKUMI U HEOJHOPOJHYIO BHYTPEHHIOI CTPYKTYpY ABYMEpHOro Teia. Paccmorpen
MpUMep HaxXOXIEHU JIMHUH pa3pbiBa B pantome lllenna-Jlorana.

KiioueBble cjioBa: HHTEPIHHALS, KOMIbIOTepHas Tomorpadus, ¢panrom lllenmna-Jlorana, nau-
Heie Pagona.

We propose a method for reconstructing a two-dimensional internal structure of the body by its
well-known set of projections along the lines (data Radon). The method essentially uses interlination
functions and heterogeneous internal structure of two-dimensional body. An example of finding the
lines of discontinuity in the Shepp-Logan phantom.

Key words: interlination, computed tomography, Shepp-Logan phantom, the Radon data.
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