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In the article we consider the definition of theeimal 100 8 k+l
structure of the object by their integral data ofamily of u(x, y) =—| 2 4+2 f( X y)
broken lines. An analytic representation of theugoh in kil dy o0x

the class of smooth finite functions was obtain®@d. the

basis of the inversion formula, the internal stouetof the and satisfies the inequality

object is restored using integral characterististimates of ||u(X, y)||L < q|| f( X ))IWM
the solution of the problem in Sobolev spaces sssgnted, 2 :
which implies its weak incorrectness. Similar peshé where C, — is a constant.

were considered in the articles (Begmatov, DjaykRp\6, . .
Begmatov, Djaykov pp.14, Begr(natgv, Djaykojv ):ap. 478) Proof. The equation (1) can be represented in the fol-
Uniqueness theorems, stability estimates, and $nwer lowing form

formulas for certain classes of linear problemseweb- { K _ , 3

tained in work (Begmatov and others pp. 5). Jutx=hn)(y=-n) dr = (%) )
Obtaining images of the internal anatomical striectf ° _

human organs and tissues, the study of their fonstin whereh=y-7.

norm and in pathology are of great interest for icedsci- Let's apply the Fourier transform with respect he t

ence. Diagnosis of diseases and their treatmealysia of i<t variable to both sides of tion (3):

the results of treatment should be based on datnell by st vana el Om © v sides ot equiation (y )

medical visualization (Charles L. Epstein pp. 21). FAy) =—— [ [ U % h “ o de [0, )
The problem of early differential diagnosis andatre (1) \/Z_ﬂ;[, !L( W) ya) o z[ UL 4

ment planning for various diseases is urgent, wrecjuires e obtain the equation:

imaging techniques such as single-photon emiss@n-c

puted tomography (SPECT) and positron emission ctmp [ ~ Kk jA(y-n) 4 —

ed tomography (PECT) as well as a combination ofcto J.u(/]'”)(y_”) € & = f(/]’ 3) (4)

graphs in one setting imaging these methods (PET,/ o

SPECT / CT) (Fedorov pp. 124). We apply the Laplace transform with respect tovidie
We introduce the notation, which we shall use later iable y to the equation (4):

(x,y)OR, (én7)0R, A0OR, uO R 0 .y
s={(xy: xa R, [0, H, Hcoo}. J'e"“/f(/l,)&dyﬂ' épyji(l/],fy)( yn) &7 g c @)

. . . - . 0
In the strip S we investigate families of polygonal lines,

which are defined by relations Thus, from the equation (5) we obtain:

Y(xy)={(é.n): x-E=y-n,0< ys H. G(Ap)a(Ap)=f(Ap. ®
P(x, y) - region of bounded curvg(x,y) and; =0. where lj(/L p) - T g™ AL(/LI]) @,
Statement of the problem.Recover the function of two 0

variablesu(x, y), if in the strip S there are known inte- ?(/1 p) — T g P }(/] y) dy.
0

grals of it along the curves of the fami{yf(x, y)} with

k! 7
| | 1 (Ap)= ()
weight functiong(x, y): (p-id)
from (6) we obtain
[ g(x&)u(£.n) ds=f ( x - (1) - C(p-id)t s —
Y(xy) a4, p)_—k! f(4,p)

THE PROBLEM OF INTEGRAL GEOMETRY WITH We apply the inverse Laplace transform with respect
WEIGHT FUNCTION OF GENERAL FORM and the inverse Fourier transform with respdctto both

Theorem 1.Let the function f (x, y) is known for all sides of equation (8). Taking into account the praps of

(x, y)D S, the weight functon has the form the Laplace and Fourier transforms, we obtain thersion

formula
— Sk(x=¢ +
g(x&)= e, s =200 ey O
Then the solution of the equation 1 in the clas('s) YT dy 0x Y,
is unique and is expressed through the functipfy, y) Using the properties of the Laplace and Fourier
. transforms, and also taking into account (9), weiobthe
according to the formula estimate
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NUMERICAL IMPLEMENTATION

<G[ f(x )

W ! We define the Radon transform on the family of lemok
where C, — is a constant. lines as follows:
Theorem 2.Let the function f (X, y) is known for all f (X’ y) - Y(;!. ) u(f,/]) dd (11)
(X, y) [J S, and also satisfy the following conditions: where Y(X, y) :{(’fﬂ) :x=&=y-n,0< y< H} '
1. f (X, y) is finite on the variable x; The theoretical results obtained in this part af work

. . are investigated by experimental studies. For thgee-
2. f (X’ y) has continuouk +1 order partial de-  ments there was compiled the software using the pBo#
rivatives gram.
3. f(xy) together with its partial derivatives up to We introduce a uniform grid in the rectangular re-

the k+1 order inclusive, turns to 0 on the boundaries ¢#°"P = [a.b]x[c d] . We seek approximate solutions of
the strip S, i.e. aty =0 andy = H the problem on this rectangle.

Then there exists a solution of Problem 1 in thesslof We obtain the functionsf (x, y) from the formula (2).
twice continuously differentiable functions thaediite in | the arrays of the values m(xi y, ) = f , we used defi-
the argument x, defined by the formula (9). : :

Proof. From the conditions imposed on the functiomitions approximating the values of the functiuﬁ and

f (X y) it is clear that to both sides of (9) we can appl%ompanng s with the analytic values uF

the Fourier transform with respect to the variabkend the

Laplace transform with respect to the variable ging the We rewrite the obtained inversion formula in thenio

Fourier and LapIaCfa trliTsform properties, we obtain u(x, y) -9 f( X )%__ f( X ))
= _(p-iA)" = 0
u(/l, p) - Kl f(/" p), We find approximate solutions of the problem on the
or ' rectangleD .

The scheme of the algorithm for solving the probiem
= KI _ as follows:

f (/1, p) =WU(A, p)- Stepl. We divide the segmefm, b] on the axisOx
Using formula (7), we can obtain and [C, d] on the axisOy into n, -1 and n, -1 parts
]5(/]’ p) = (/]’ p)liﬂ(/l, p), (10§espectively.x = a+(i—1)|”;<, y, = b+( j—1) h
Where,| (/] p) _ k! Step2 Approximations of function&l()g, Y, ) we will

1 A
(p-id) denote byu”.
Applying the inverse Laplace transform with respect !
the variable p to (10) we obtain the following eegsion UA = fij i fij 1, fi+1 - f-1 )
A ! 2h 2
F(1)=[a(am)(y-n)' & e y >

Example 1.Let we give the mathematic phantom

r2

0

u(xy)=e rz_((x—%)u(y—yo)z)’ (x- >6)2+( - y))2< 2.
0, (x—x0)2+(y— )6)2> .

y
f (X’ y) = _[ u( X h’7)( y_’7)k a . Figure 1 shows the results of restoration.
0

« 0
-. : w
1] = o
‘---
1] 8 1]

a
Figure 1.a) Original phantom, b) Recovery witN =51, c) Recovery withN = 201.

Applying the inverse Fourier transform with respieck
to the last equation, we get:

25



llimdm jamiyet.N24.2019

Example 2. The seconchumerical experiment was aimed at comparing the plwantoms of the original and the
reconstructed Shepp-Logan phantom. Figure 2 shiosvessults of restoration.

a) b) c)
Figure.2 Restoration of the Shepp-Logan phanto@raginal Shepp-Logan phantom,
b) Recovery withN =128, ¢) Recovery withN =512.
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PE3IOME

Makonana Ba3sH (QyHKIMsICH OminaH GepwiraH MHTErpajl TeOMeTpHs Macajlacd YpraHWiIaad. EYUMHUHT STOHAIUTH Ba MaBXYUIUTH
nUCOOTIIAHTaH Ba CWIUIMK (GHUHUT (QYHKOWsUIap cHH(HAA EYNMHHMHT aHAIUTUK KypuHumu onuHrad. CoGoneB daszocuma Macama
€YMMHUHUHAT 0aXOCH TOMMJITaH 65’01146, 6szLaH YHHUHI KY4YCHU3 KOPPEKTMACIIUTH KeJn0 ynkaay. MakoJaHUHT UKKMHYM KUCMHAA OJIMHTaH
Ha3apuil MabJIyMOTIIap dKCHEPUMEHTa OepuiTraHiap OWIaH TaJKUK KWIMHAAW. MacalaHy e4uIl ydyH KypHIraH aJTOPUTMHUHT COHJIH
Ba rpaduK HaTiKagapu Kentupwirad. byHpait macamanap ceHCMHUK TaJKUKOTIAp, reopU3UK Ba adPOKOCMHUK Ky3aTyBIapHH TAJIKUH
KWIHIIA, acTpo(U3UKa Ba THAPOAKYCTHKAHUHT TeCKapy MacajlaJapHHH eUHIIa aMINH TAIKUKOTIIAp YIyH KyIUa0 WIOBajapura ora.

PE3IOME

B crartbe nccienyercs 3agada HHTErPaIbHOI T€OMETPUH B MOJIOCEe HA CEMEHCTBE OTPE3KOB C 33/laHHON BecoBOW (yHKIMEi 001ero
BHA. Z[oxa3aHa TeOpeMa C€AMHCTBCHHOCTU U TEOpEMa CYLIECTBOBAaHHUA PCEHICHUSA 3adadu, IOJYUYCHO AHAJIMTUYCCKOC NPEACTaBJICHUC
pelieHus B Kiacce IIaAKuxX KoHewyHblX (yHkuumil. [IpeacraBnena oneHka pemeHus 3amadd B mpocTpaHcTBax CoOoieBa, M3 KOTOPO
BBITEKAEeT €€ ciabas HCKOPPEKTHOCTD. HOJ’Iy‘{eHHLIe TEOPETUYCCKUE PE3YJIbTAaThl HCCICAYIOTCA II0 I3KCHECPUMCEHTAJIbHBIM JaHHBIM.
[IpuBeneHs! yuciaeHHBIE U TpadUUECKHe Pe3yJabTaThl NMPUMEHEHUS ITUX AJTOPUTMOB [UIS pelleHus 3agadd. Takue 3agadd MMEIoT
MHOT'OYHUCIICHHBIC TIPUJIOKEHUSA B MATEMAaTUYCCKOM H3YYCHHUU np06neM CeﬁCMOpaSBeZ[KPI, HUHTEpIpETAllU reod)mnqecxnx u
A3POKOCMHUYCCKUX Ha6IIIOZ[eHHﬁ, B peHICHUN O6paTHbIX 3aaa4 aCTpO(i)I/ISI/IKI/I U rUApOaKyCTHUKU.

SUMMARY

The article deals with the study of problems eégnal geometry in a strip on a family of brokemet with a given weight function
of a general form. The theorems of uniqueness earadence for the solution of the task are prowdanalytic representation of the
solution in the class of smooth finite functionoistained. An estimate of the solution of the taskSobolev spaces is presented, from
which its weak incorrectness follows. The obtaitteebretical results are investigated by experimatet. The numerical and graphical
results of applying these algorithms to the sotutibthe task are given. Such task have numeragpigcapons in the mathematical study
of the problems of seismic prospecting, the intigdtion of geophysical and aerospace observatiorsglving inverse task of astro-
physics and hydro acoustics.
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KOMPYUTER TEXNOLOGIYALARI JARDEMINDE XIMIYA PANINI N
TIYKAR Gi TUSINIKLERI
R.E.Jumamuratov - assistent oqitiwshi
_ A.T.Kaipbergenov -texnika ilimlerinin doktori
Ajiniyaz atindgi Nokis mamleketlik pedagogikaliq instituti
Tayanch so’zlar: uslublar, kompyuterlashtirish, o'quv ggoni, zamonaviy kompyuter
zamonaviylashtirish.
KiroueBble cioBa: 00yueHHe, METOIbl, KOMITBIOTEPHU3aLUs, BOCIIUTATENbHBIN IPOLIECC, COBPEMEHHbIE KOMITBIOTEPHBIE TEXHOJIOTHH,
MOJACpHU3alUs.
Key words: training, methods, computerization, educationatess, modern computer technology, modernization.

o'qgitish, texnologiyalari,

Insan rawajlaniwinii hazirgi basqishi Gstin turgun j6-
nelis sipatinda adamgershilik (shaxsqgdaalangan) talim
paradigmasin @yadi, bul bolsa insanfi individual
paziyletlerin maksimal darejede rawajlandirifvéié&m on-
nan paydalaniw uluwma jamiyet parawgmitamiyinleydi.

olardan individual 6zbetinshe jumislardi sholkertitasde
ham araligtan ogiwda natiyjeli paydalaniw mamkimmiX
ya sabgin kompyuter menen tdmiyinlewdi sholkemlestiriw
ximiya paninfi ayrigsha qgasiyetleri ham kompyuter
klasindgl jumislardn sani sheklewleri menen baylanisl bir

Gumanistik paradigm#éarliq rawajlagan mamleketlerdi
talim sistemasimi orayinda jaylasgan. Shaxsthar tare-
pleme ham toliq rawajlaniwi ishki talimde tiygawaziypa
sipatinda goygan.

gatar ayrigshaliglga iye. Qgiydaga kore, kompyuter klasi
15 dana kompyuterden ibarat bolip, ximiyaliq tgpe Ot-

keriw ushin arnawl Uskeneler menen Uskenelenbegen.

Natiyjede, biz talaw principleri tiykarinda saylgan bir

Islep shgilgan kompyuter programmalarinan sabaglardsaatliq temalar ushin kompyuter jardemin usinisigte

shingiwlardi sholkemlestiriwdi klastg formasi sipatinda
paydalaniwdi usinis etemiz. Biraq soni atap otiweke

26

Kompyuter programmalari jardeminde alip bargatu
sabaglar kombinaciyalig xarakterge iye ham kompyute




