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okpectHocTh B Toukn b = f(a) Takme, uro dbynxuus f : A — B umeer obparnyio f!: B — A,
KOTOpas HeNpepbIBHO p-auddepeniupyema B B u

{1 () ={f' (=)},

re w = f(z). Ecim sxe v/, (z,y) = 0 B mekoTopoit okpecrrocTn Touku (o, 3) € R?, To f ne obparuma
B COOTBETCTBYIOIIEN OKPECTHOCTU TOYKHU Q.

Ilycrs g : D C (CZQ, — C,.

Onpegnenenne. I'osopsar, uro dyukuus f : E C C, — C,, w = f(2) 3agana na E HesIBHO
ypasrenueM ¢(z,w) = 0, ecou g joboro z € E @ g(z, f(2)) = 0.

ycrs D* = {(x,y,u,v) € R*|(z,w) € D}. Oynxuus g(z,w) = A(z,y,u,v) + jB(x,y,u,v).

/ /
[TocraBum g B cooTBercBHE OoTOOpaxkenme G = é] : D* — R2. O6oznaunm G = [é}‘ g}]} ,
u v
A, A A Al
J= u v ’ G = |: T y:| )
‘B& B, z B, B,

A(z,y,u,v) =0
B(z,y,u,v) = 0.

Teopewma 2. Ilycrs G jpaskn guddepentupyemo 8 D* u A = B, A, =0, A, = B,, A = 0.
Ecsn touka (29, wg) € D C (CIZ, takas, 910 ¢(z0,wo) = 0 u det[G),(z0,wo)] # 0, Torma Haiigercs
OKpecTHOCTh F/ TOuKm 29 u efuHCTBeHHAas p-rojoMopdnas dynknua f : B C C, — C, rakasa, uTo
wo = f(20), u g(z, f(2)) = 0, npuaem

Ypasuenue ¢(z,w) = 0 paBHOCHJILHO CHCTEME {

LA, | ALB, - A,B,

7)== :
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ON SLIDING WINDOWS APPROACH FOR THE VISUALIZATION
OF THE PERIODICITY VIOLATION OF THE HUMAN LIVER TISSUE
O. Doubrovina (Minsk, Belarus)

The pseudo-periodic structure of human liver tissue having can be detected by the properties
of the ultrasound backscattered echo signal (or RF signal). It is known that liver diseases such as
tumors or cirrhosis violate the periodicity of the structure. There are several techniques based on
the wavelet analysis to identify these cases [1].

The tool for detecting the periodicity of registered RF signal was proposed in [2]. It is called the
scale index ind,. and it is calculated for the energy of the signal’s wavelet approximation on specified
decomposition levels. This index takes values in the interval [0, 1], for periodic signals inds. = 0, for
highly non-periodic signals inds. = 1 (see [2)].

This idea was applied in the series of experiments including the artificial phantom with pre-
defined periodic structure immersed into the liquid with different noisy properties, numerical model,
and liver tissue with cancerous areas in vivo described in [3, 4|. The RF signals had been registered
by the ultrasound scanner SonixTOUCH Research usually used in medicine.

In [4] it was shown that the mean value of the scale index for chosen small rectangular regions
for the healthy is near to zero and it increases for tumor area.

The idea of this investigation is to find the changes of the scale index values taken in the border
of the affected area of the human liver. This approach includes a sliding windows technique to
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investigate index value changes while these regions are moving along each coordinate axes and
construct the corresponding colormaps. There was attempted to specify the periodicity of the
analyzed signal and the liver tissue condition according to these results.
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K BOITPOCY OB 9KOJIOTU3AIINUN JIOTUCTUKHA
B PECIIYBJIMUKE BEJIAPYCbH
A. A. Oyruna, Apuna A. Koposésa (Munck, Besapycs)

Pecnybnuka Besrapych, Haxo/isich Ha IlepecedeHnr BayKHEHIITNX TOPrOBBIX IIyTell, UI'DaeT 3HAYUU-
TEJILHYIO POJIb B COBPEMEHHOII MUPOBOI JIOTUCTHUKE, CBSI3bIBasI €BPOIEHCKNE U a3UATCKUE CTPAHBI U
BHOCS CBOH BKJIJI B JIOTUCTUKY BCero Mupa. VIMeHnno mosromy jiisi 6eJI0pyCcCKOil JIOTUCTHKHI OCODEHHO
BayKHO COOTBETCTBOBATH HOBEHIITMM MHUPOBBIM TEHICHIMSIM, B TOM YUCJIE U B O0JIACTH SKOJIOTHH.

C nomorpio vKosI0r0-3Kk0HOMIIecKoro uujerca (EEI) MOXKHO OIEeHUTH SKOHOMIYECKYIO M 9KO-
JIOTHYECKYIO JINHAMUKY pa3BuTus crpadbl. OH ObLI BBIOpAH B KAYeCTBE MMOKA3ATEJNS JIJIs OIEHKHU
CTEIIeHN SKOJIOTU3AIlNN JIOTUCTUKHU. Ha OCHOBe M3ydeHUsl TUHAMHUKE 9KOJIOTO-3KOHOMUYIECKOIO WH-
nekca EEI mist crpan EADC 3a 2013-2018 roaer (eM. [3]) MOKHO cJiesiaTh CJIYIONIIE BBIBOIBL.
Pecnybsiuka Besrapych siBjisiercst TOCYyIapCTBOM ¢ caMbiM cTabuibHbiM EEL. 910 o3Havaer, aro cre-
[IE€Hb KOJIOTUBAINY JIOTUCTUKY [PAKTUIECKH HE M3MEHUJIACh, U TOCY/IaPCTBY HEOOXOIUMO BHEJIPSTD
B 9KOHOMUKY HOBeiie pa3paboTku B 310l cdepe. BLICTphIil TeMIT POCTa SKOJIOT0-9KOHOMUIECKOTO
nHjekca B Kuprusnm cesasan ¢ mHesnauntenbHbiM yMenbliiennem BBII, a B Kazaxcrane nu Apmernun
BBII cTabuibHO yBeIUYIUBAETCS, TAKUM O0PA30M, CHHXKAsl KOJIONO-SKOHOMUUIECKUI HHJIEKC ITUX
CTpaH.

C Harreit TOYKHU 3peHUs, JJIsi YMEHbBIIEHUsT BPEIHOTO BO3JEHCTBUS JIOTUCTUKHU HA, OKPY2KAIOIIY IO
cpeny, B Pecriybinke Berapych Heobxommmo:

— OCYIIECTBJISATh TPAHCIIOPTUPOBKY COIVIACHO ONTUMAJBHOMY MapIIPYTy, 3aTparuBas Kak SKOHO-
MUYECKYIO, TaK U C 9KOJOIUIECKYIO CTOPOHBI;

— BHEJPATH UHTEPMOJIAJIbHBIE TIEPEBO3KU U IIPOU3BOJIUTH KOHCOJIUAIAIUIO TPY30B;

— CII0COHCTBOBATE BBIOOPY «IKOJOTHIECKOI0» BUJIA TPAHCIOPTa — YKEJIE3HOIOPOXKHOI0, MOPCKO-
ro, Jiejasi ero 0oJjiee SIKOHOMUYIECKHU TPUBJIEKATEIHHBIM;

— HWCIOJIb30BATh O0PATHBIE KOHTEHHEPHI, COKPAIAS OTXOJIbI;

— COBEPIIIEHCTBOBATD BU/IbI YIIAKOBKH, JIEJIasi ee MHOTOPA30BOil NN MeHee BPEIOHOCHON JIJIst OKPY-
JKatoreit cpeast |1, 2].

PazButne skosiornueckoit joructuku B Pecrybsmke Bemapych TecHO CBs3aHO ¢ TJI00ABHBIMEI
TEHJICHIIUSIMA B OOJIACTU <«3€JIEHOi» SKOHOMUKHU. B HacTosiiiee BpeMsl yCTOWYMBOE pa3BUTHE SIB-
JISTeTCsI OJTHOM W3 IieJieil, KOTopasl Telepb J0JKHA ObITh COIVIACOBAHA C TAKUMU TPAIAITMOHHBIMEI
[OKa3aTe/IsIMA TPAHCIOPTHO-JIOTUCTUIECKAX KOMITAHUH, KaK MPUOBLIBHOCTH, 3(hHEKTUBHOCTD, Y0~
BJIETBOPEHHOCTD KJIMEHTOB U KaveCTBO.





