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COMPUTER ANALYSIS OF SCINTIGRAPHIC IMAGES OF KIDNEY
The object of study - the morphofunctional state of renal parenchyma. Subject of research - methods of segmenta-
tion scintigraphic imaging of the kidneys.
The objective of this work is to assess the information content of the image segmentation methods nefrostsinti-
grafichnih when considering the focal changes in the renal parenchyma as a indistinct set.
Every year, the role of medical imaging in medicine is increasing as a result of the introduction of new medical
technology. The complexity of the analysis and data volumes are very large. Therefore the problem of automation of
this process is important. At the moment, there are a large number of standard segmentation methods, but because of
a bad clarity of medical images of their works contain a large error. The work is comparable to the information con-
tent of the three methods. As a result, it was found that they complement each other so the image is analyzed using a
different approach. That allows for a fresh look at the accumulation of defects in the radiopharmaceutical in problem
areas of organ.
Keywords: scintigraphy, gamma camera, radiopharmaceutical renal function, segmentation.
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BIUJIVB YJIbTPA3BYKY TEPAIIEBTUYHNX IHTEHCUBHOCTEN HA
KJIACTEPHY CTPYKTYPY JUCTUJILOBAHOI BOJU
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YV oaniii pobomi npusedero pesynvmamu 0ocniodxcensb 3MIHU POSMIDHO2O CHeKMpPY | KOHYeHMpayii OnmuyHux
HeoOHOpIOHOCmel OUCMUTLOBAHOT 800U NIO 8NIUBOM YVIbIMPA38YKY MEPANnesmuyHUx iHMeHCcusHocmell, 0x4cepeirom
axkux eucmynag gizsiomepanesmuunuii anapam «MIT-11», 3anedxcno 6i0 mpuganrocmi camozo eniugy. Bumiprosannsa
nPoBoOUNUCH 3a 00NOMO2010 npuaady «Knacmep-1», npunyun podomu AK020 NOAZAE Y NPOXOOHCEHHT 30HOYIOU020
BUNPOMIHIOBAHHSL 3 O0BIUCUHOI X8ULL 633 HM | WiNbHICMIO NOMOKY nomydicHocmi 00 1 MBm/er? yepes 00Cioucy-
same cepedoguuje i3 HACMYNHOI NPOSPAMHOIO 0OPOOKOI0 OUPPAKYITIHOI KapMUHU.

Kniouogi cnoga: ynompaseykosa mepanis, onmuuni HeOOHOPIOHOCI, KIACmepHa CMpyKmypd, OUCTHUTbOBAHA
600a.

Beryn

VYabpTpa3ByKoOBI KOJTMBAHHS HA CHOTOJHI HAOYIH
IIMPOKOTO MOIIMUPEHHA y MEIWYHUX CHCTEMax, IO
MOJKHA TI00AYUTH y MPEICTaBICHOMY CBHOTOJHI Ha
PUHKY acCOpPTUMEHTI YJbTPa3BYKOBUX TpHIAIIB Ta
amapatiB [1]. ¥ poOoti nociigKeHO BIUIMB YJbTpa-
3BYKY, III0 TCHEPYETHCSI KOMOIHOBAaHUM (hizioTepares-
tnuHuM anapatom «MIT-11» [2] Ha cTpyKTypy AucC-
TIIbOBaHOT Boau. Dikcaris eexTy 3MiH BiJ Hii YIbT-
pasByKy B XapaKTepHUCTHUKaX BOJM PEECTPYEThCS 3a
noromoroto npunany «Kmactep-1» [3].

JlocmiKeHO TaKoX TUCTHILOBAHY BOJY, OCKi-
JIbKH BOHA Ma€ BRXJIMBY POJIb Y KUTTEISUILHOCTI KH-

BOi KJIITHHM 1 OpraHi3mMy 3araioMm. Yepes Te, o Bojaa
BUKOHYE B OpraHi3Mi CYTTEBI pi3HOMaHITHI (QYyHKIIII:
pa3oM i3 IHIIUMH OPTaHIYHUMH Ta HEOPTaHIYHUMU
3’€IHAaHHAMH, BOHA Oepe y4JacTb y SKOCTI OCHOBHOTO
KOMITOHEHTa y ()OPMYBaHHI €IMHOI BHYTPIIIHBOKII-
THUHHOI CTPYKTYPH, 3aBJSIKU SIKIF OCSTAEThCS Xapak-
TepHa JUIsl )KMBOI TKAHMHU TOHKA BIIOPSAKOBAHICTb. Y
PI3HUX Oprafi3miB i 0COOIMBO y pi3HUX O10OJOTIYHUX
TKaHWHAX TBApWH 1 JIIOAWHU BMICT BOAM KOJHMBAETHCS
y 3HaYHUX MeXax: B OIOJOTiYHMX piguHax (KpoB, Ji-
Mmba) BMICT Boau ckiaaae Big 88 10 99%; B KicTKOBIH
TKaHUHI 11 KUTbKICTh 3MEHIIYEThCs 10 20-24% [4].
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AHaJIi3 cy4acHOro cTaHy npooJjeMu

Bmme yneTpasByky OyB mpenMeToM OaraThbox
HAYKOBHUX JIOCJIIJDKEHb, SIK Ha OioJioriuHi 00’ exTH [5],
Tak i1 Ha Boxy [6]. Ha Bigminy Bix pobotu [6], ne mpo-
BOJIMJTMCH JTOCIIJPKEHHS BIUIMBY Ha BOJY 3aJISKHO Bif
gacToTu 3ByKoBHUX KoimBaHb (1 I'r - 880 kI'm) Ta iH-
teHcuBHOCTI (15 — 80 nb), mpu ¢ikcoBaHOMy daci
BIUMBY(20 xB., 30 XB.), METOIO 1aHOI POOOTH € 3HAXO-
JOKCHHS 3aJIKHOCTI 3MIHH CTPYKTYPH BOIH Bija 4yacy
BIUIMBY YJIBTPA3BYKOBHX KOJIMBAaHb NpPH (HiKCOBaAHHUX
mapameTpax yJabTpa3ByKY.

IMocTranoBka 3agaui

BumiproBanHs mapameTpy (BiICOTKOBHI BMiCT
KJIacTepiB MEBHOTO PO3Mipy 3a 00’€MOM) ONTHYHHX
HEOJIHOP1THOCTEH BOAM JI0 1 MicCiIsl BIUIMBY YJIBTPa3By-
Ky Y JIaHOMY €KCIIEpUMEHTI OylIi BHKOHAHI 3a JIOIO-
Moroto npuiany «Kmactep-1» [3], e kroBera BUTOTO-
BJICHA 13 KBapLOBOrO CKJa. BumiproBaibHa ycTaHOBKA
npuBeJieHa Ha puc. 1.

Puc. 1. ®oro ycranoBku «Kmactep-1»
I'eneparopom ynbTpa3Byky (V3) TepaneBTHUHHX
iHTeHCHBHOCTEH (Tabn. 1) € xomOiHOBaHMI (i3ioTe-

paneBTuuHui anapat «MIT-11» [2].

Tabmmus 1. [TapameTpu yIbTpa3ByKOBOTO BILIHBY.

Hapamerpu Y3 3HaueHHs
Yacrora 44 xI'n
AwmmutiTyia 5 MKM
Pexum besnepepBuuit

B Ha 00°€KT mociimkeHHs OyIio BUKOHAHO
3a JOMOMOTO0 I’ €30€JIeKTPUYHOTO BHITPOMiHIOBAYA,
poboua oBepXHsI XBUIbOBOY SIKOTO OyIia po3milieHa
Oe3nocepeIHbO y KIOBETI, J0 3aHypeHHs i1 Ha Maiy
rmouny (1-2 Mm) B pinuny (puc. 2), mo 3adesneuy-
BAJIOCH 3aKpIiIUICHHSM KOPIYCY BHIIPOMiHIOBada Yy
creLiaIbHOMY NPUCTOCYBaHHI.

Yac BumiproBaHb (ikcyBaBCsi y MPOTOKOJI J0-
CJIIJDKEHHST TIPOrPaMolo, sika BUKOPHCTOBYBAJIACh IS
MEepeHeceHHsT JaHuX i3 camoro mpwiagy Ha EOM
(ITK). Yac BmmBY yibpTpa3ByKy (iKCyBaBcs 3a JOTO-
MOrol0 TaiimMepa, BOymoBaHoro y amapat «MIT-11».
3arasipHa CTPYKTypHa CXeMa eKCHEepHUMEHTy (puc. 3),
Ha sIKiif CXeMaTHYHO 300pakeHO OCHOBHI OJIOKH.

[Noxinennii Ha eTanmu aarOPUTM EKCIIEPUMEHTY
HaBeJIeHO Hik4e. /I KOXKHOTO iHTepBally 4acy IIo-
BTOpIOBANHCH Bi etamw (0-4).
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Puc. 3. CtpykTypHa cxeMa eKCIEepUMEHTY

Etan 0 (mizgrorosuwii). HanamryBauus npuiany
«Kmactep-1» 1 xomGiHOBaHOTO (hi310TEPATIEBTHIHOTO
amapary «MIT-11», 3amoBHEHHSI KIOBETH JUCTUIIHO-
BaHOIO BOJIOIO, BCTAHOBJICHHSI BUIIPOMIHIOBaYa y MO-
TpiOHY MO3HLIO.

Etan 1. BukoHaHHs MOYaTKOBUX BUMIpIB Iapa-
MeTpy (BIICOTKOBHI BMICT KJIACTEPiB TIEBHOTO PO3Mi-
py 3a 00’€MOM) JAMUCTHILOBAHOI BOJM IO IMOYATKY Iii
YIBTPa3BYKOM.

ETam 2. BBiMKHEHHS BUTIpOMiHIOBaYa Ha MTEBHUI
IHTEepBAaJ Yacy.

Etanm 3. BumiproBaHHS mapaMeTpiB BOIH ITiCIS
MIPUIIMHEHHS BILIMBY YJIbTPa3BYKY.

Etan 4. 30epekeHHs] OTpPUMaHMX JaHUX EKCIie-
pumenty Ha EOM Ta BUIMBaHHS BOAU 3 KIOBETH.

Pe3yabTaTn nociimkeHHs

Ha rpadikax (puc. 4-9) npencrasieHi pe3yibra-
TH JIOCTi/DKeHb. BIUIMB yapTpa3ByKoM BIPOAOBX 60
cexyHn (1 XB.) mpeacTaBiIeHO Ha puc. 4.
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Puc. 4. 3mina 00’eMy KJacTepiB pi3HUX pO3MIpIB NpH
BIUTHBI YJIbTPa3ByKy BIPOJOBK | XB.
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Ha BumenaseneHoMy rpadiky BHIHO HalOUIbIII
3MiHM y iHTepBajiax po3MipiB kiactepiB 40 ta 50 MKM.
I3 manoro rpagiky MOXHA 3pOOMTH MPUITYILEHHS TIPO
Te, MO Bi0YBAETHCS 3MEHIIECHHS po3MipiB Bix 50 1o
40 MKM Tig miero ynpTpasByky. Lle MokHA MOSICHUTH
BIUIMBOM Ha CTPYKTYPY BOJM YJIBTPa3BYKY, siKa IpH-
3BOJIUTH JI0 PO3PUBY BOAHEBUX 3B’SI3KIB Ta pO3Many
OLIBLI KPYITHHUX KJIACTEPiB HA OLIbII APIOHI.

PesynbraTn excriepuMEHTAILHUX JaHUX NP 1H-
OIMX HTEepBaJlaX 4acy HaBeIeHO Hmkue (puc. 5 — 9).

Puc. 5. 3minn 06’eMy KiacTepiB IIpH BIUIMBI BITPOJIOBXK 2 XB.(a), 3 XB.(0).
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11106 ouiHUTH y3aranbHEHUH BIUIMB HA JUCTHIILOBAHY
BOJy, MU OLIIHIOEMO CyMY PI3HHIIb 32 KOKHUM IMOKa3-
HUKOM JIO 1 MICJISl BIUIMBY YJIBTPA3BYKOM, 1 JUISL KOXK-
HOTO iHTepBary dacy (1-10 xB.), mpUBOINMO y3araib-
HEHY PI3HUITIO MO0 MPEJCTABICHOT CYMHU PI3HHIb 33
BCIMa 3HAYCHHSMH PO3MIPHOIO CIEKTpy. B maHomy
BUIIAJIKY, YUM OUIBILIOI0 € CyMapHa Pi3HUII Ha TIEB-
HOMY IHTepBaJli yacy, TUM OUIbIINI BIUIUB Ma€ yJbT-
pa3ByK Ha AUCTUIBOBAHY BOJY Y IIbOMY iHTEPBAJI.
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Puc. 6. 3minu 00’eMy KI1acTepiB MpH BILIMBI BIPOJOBK 4 XB.(a), 5 xB.(0).
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Puc. 7. 3minu 00’eMy Ki1acTepiB MpH BILIKBI BIPOIOBK 6 XB.(a), 7 XB. (0)

3a OTpUMaHMMH JaHUMH TIOOYyIOBaHO Tpadik
(puc. 10), Ha sKOMY BHIHO, 0 HAWOUTRINA y3arajibHEHa
PI3HUIL TIpUIIaJac Ha iHTEpBalX 6 XB., MCHII 3HAYCHHS
Oaunmo Ha BiApi3kax 4acy 7 1 9 xB. Tpoxu MEHIIOW €

Ppi3HMI TIpH iHTepBay yacy y 10 XB., I1le MEHIIO € pi3-
HUILA B iHTepBait 3 XB. B inTepBanax 1, 4, 5, 8 XB. 3MiHN
HE3HAYHI.
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Puc. 8. 3mian 00’eMy KI1acTepiB IMpH BILTHBI BIPOJOBXK & XB.(a), 9 XB. (0)
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Puc. 9. 3miHa 00’eMy KJIacTepiB pi3HUX PO3MIpIB NpU
BIUIMBI YJIBTPa3BYKy BIIpo1oBxk 10 XB.

35
30

i, %
e I ¥}
w oo wn

—
o

CymapHi pisnmy

(]

o

1 2 3 4 5 6 7 8 9 10
IHTEpBany yacy, xe.

Puc. 10. 3anexHICTb CyMapHHUX Di3HHUIb MOKa3HUKIB

00’€eMiB KJ1acTepiB BiJl yacy BIUIMBY yJIbTPa3BYKY

SIBumia, ski MM 0a4MMO y pe3ynbTarax JaHHX
SKCIIEPUMEHTIB, 110 HaBEJICHO BUIIE, a came, po3maj
OJTHUX KJIACTEPiB 1 yTBOPEHHS 1HIIHMX, MOXHA MOSICHU-
TH TaKUM YUHOM, IO Ha KJIACTEPH J€ YJIbTPa3BYK,
i JI€F0 KO0 BUHUKAIOTH CHIIM 3’ €QHAHHS 1 BiIIITO-
BXYBaHHSI MK kiactepamu. ToOTO, SIKIIO /Ba KiIacTe-
pu TIOOYNAPHOI CTPYKTYpH 3HAXOIATHCS ONHM3BKO
OJIMH BiJl OJIHOTO B YJbTPa3BYKOBOMY IIOJ, TO MiX
HUMHM BUHHKAE CHJIA B3aeMOii, 00yMOBIeHa BILTHBOM
3BYKYy Ha YacTHHKY, sKa KOJHMBAETHCA, 1 BIIOUTOTO
IHIIIOI0 YaCTHHKO0. TaKy B3a€MOJiI0 MOXKHA CIPOLIe-
HO 300pa3uTH y BUTIISAAI B3a€MOIIl ABOX cdep, KOIU

TiHisA, fKa 3’€IHy€ IXHI ICHTPH, 3HAXOIUTHCA T J0-
BIJIBHUM KyTOM 0O 10 HampsIMKy pO3IMOBCIOKCHHS
yIbTpa3BykoBoi xBuwii. Tojl BUHHKae cuiia BiAIITOB-
XYBaHHS B3JI0BX HaNpsIMKY HOIIMPEHHS 3BYKY, 1 CHIa
MPUTSITAHHS. B TPOTHIICKHOMY HampsiMky. Ll cuia
OITUCYETHCS HACTYITHUM YHHOM:
F,=F,sin20, (1)
— 2
F =F,(3cos"6-1), 2)
ae

_ 2 3b3 2
Fozz—n |:(p po) :|a 4V0 , (3)
3 Py

r

ne aib — paniycu cdep, r — 1x BiACTaHb OJHA BiJ OJ-
HOI, Vo — aMIUTITy/J]a MIBHIKOCTI 30BHIITHBOTO CEPEIIO-
BHIIA, pg— T'yCTHHA piauHU [8].

BucnoBku

3a oTpUMaHUMHU pe3yJbTaTaMH JOCIiIKEHb MO-
JKHa 3pOOHUTH BHCHOBKH TIPO T€, IO YIBTPa3BYK Iiic-
HO Ma€ CYTTEBUM BIUIMB Ha KJIACTEPHY CTPYKTYpY BO-
JIM, a CTYIiHb HOTO BIUIMBY 3aJIeXHTh BiJ| TPUBAJIOCTI
Jii. Y3araJbHIOI0YH CTYIIHb 3MIHU KJIACTEPHOI CTPYK-
TYpH JHUCTHIBOBAHOI BOJM HAa KOXKHOMY 3 IHTEPBAJIiB
yacy, 3a JOIOMOIOI0 Yy3araJbHEHUX pI3HUIb, MU
OTpUMAJIM JOCHIAHUM IUIIXOM CYTTEBY 3aJIEIKHICTH
BIUIMBY YJBTPa3ByKy Ha BOAY BiA dacy. [HTepmamm
gacy (3; 6; 9 XB.) MarOTh HAWOITBIINI BIJIMB HA BOIY,
10 3HAXOIWUThH BiMOOpaKeHHA y NMPHHHATHX 1HTEpBa-
Jlax 9acy JJis MPOBEIEHHS YIbTPa3BYKOBOI Teparrii 3a
3arajJbHONPUUHATHMHA METOIUKaMu [7], Ta MOXYThb
OyTH BUKOPHCTaHI TpH PO3poOIll HOBUX amapaTiB i
METO/IMK JIIKyBaHHS yJIbTPa3ByKoM y dizioTeparrii.
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M. @. Tepemenko, DA. 10. KpaBuenko, M. B. Yyxpaes, YA. 10. KypasinueBa
1)HaL;LtOJLtanben? mexHuyeckull ynugepcumem Ykpaunol « Kuesckuti nonumexnuieckui
uncmumympy, 2. Kues, Ykpauna, Z)HayuHO-MemoduquKuﬁ yeump «MeOouyni inHo8ayilini mexHo-
noeiiy, e. Kues, Yxkpauna; 3)H;Ltcimunym KOJOUOHOU XUMUU U XuUMUU 6006l um. A. B. [[ymancroeo,

2. Kues, Ykpauna .
BJIMSIHUE ~ VJIbTPABBYKA ~ TEPAIIEBTUYECKUX  MHTEHCHMBHOCTEM  HA
KITACTEPHVYIO CTPYKTYPY NTUCTUJIJINPOBAHHOW BO/IbI

IIpo6aemaruka. B HacTosee BpeMst IIMPOKO MCHOIB3YIOTCS amapaThl YIbTPa3ByKOBOW Tepanuu B Tako# obac-
TH MEIHULUHBI, KaKk (usznorepanus. CTeneHb BAMSHHUS HA OMOJOTMYECKHE TKAHH YJIbTPa3ByKa MOXKHO OLCHHUTH, C
HEKOTOPBIM NPHOJIMKEHUEM, ONPE/ICJINB CTENCHb 9TOT0 BIMSHHS HA BOJy KaK OCHOBHON KOMITOHEHT KJIETOYHOM
cpelibl, a IMEHHO Ha KJIaCTEPHYIO CTPYKTYpY BOAbL. BinsiHue ynbTpa3Byka Ha KJIACTEPHYIO CTPYKTYPY BOJABI UCCIIE-
JIOBAJIOCh B 3aBUCHMOCTH OT MapaMeTPOB YIbTPa3ByKa MPU NOCTOSHHBIX HHTEPBAJIaX BPEMEHU.

Hean uccaenoBanus. VccnenoBanue CTENEHN BIMAHUS yIbTpa3ByKa TE€PANEBTHUECKUX MHTEHCUBHOCTEH Ha Kia-
CTEPHYIO CTPYKTYPY AUCTHUILIMPOBAHHOM BOJBI B 3aBUCUMOCTHU OT MPOAOJKUTEILHOCTH BO3ICHCTBHUS.

Metoauka peanusanuu. CpaBHEHHE 0TOOpaKEHUS KJIACTEPHON CTPYKTYPHI TUCTHIUIMPOBAHHOM BOJBI 10 BO3/CH-
CTBH:A, U IIOCJIC B03JZ[CI‘/'ICTBI/I$I YJIbTpadByKa ONPEACICHHBIX MHTCPBAJIOB BPEMECHU, U OLICHKA CTCIICHU BJIMSAHUA MTPU
KaXXJI0OM UHTCPBAJIC BDEMCHHU Ha CTPYKTYPY BOJbI, TOMOTACT BBINIOJHUTD LICJIb UCCIICAOBAHUA.

PesyabTarsl nccnegoBanus. [lonydyeHo 3HaueHHE OTHOCHTENILHOTO 00beéMa KJIACTEPOB B paMKaxX HCCIIELYyEMBIX
pa3MEpoOB, YTO MO3BOJIACT OMPCACIUTL CTCICHL BIWAHUA YJIbTpa3ByKa JIs KaXJI0ro M3 BI)I6paHHI>IX HUHTEPBAJIOB
BpPEMEHHU.

BeiBoabl. Onpenienensl HHTEPBAIbl BPEMEHU 10 CTENEHH BO3JECHCTBUS YNbTPa3ByKa TEPANEBTHYECKHX MHTEHCHB-
HOCTEH Ha KIACTEPHYIO CTPYKTYpPY AUCTHIUIMPOBAHHOHN BOIBI. UTO COOTBETCTBEHHO JAET MPEJCTABIEHHUE O CTEIIEHH
BIIMSIHUS Ha OMOJIOTHYECKHE TKAaHH YIbTPa3ByKa BO BPeMs MPOILETyPhl YIbTPa3BYKOBOI Tepanny, B 3aBUCUMOCTH OT
JUINTEIBHOCTH caMoil mporuenypsl. OmnpeiesieHbl HHTEPBaIbl BPEMEHN ONPEICICHHON CTENEeHH BIMSHHS, KOTOpPbIE
MOTYT OBITH MCIIOJIB30BaHbI IIPU pa3paboTKe METO/MK JICYCHUs! yIbTPa3BYKOM B (pU3HOTEpAIny.

KiroueBble cj10Ba: yIbTpa3ByKoBas TEpamusi, ONTHYECKUE HEOAHOPOTHOCTH, KJIaCTepHAsl CTPYKTYypa, TUCTUILTUPO-
BaHHas BOJA.
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THE INFLUENCE OF THERAPEUTIC ULTRASOUND INTENSITIES TO CLUSTER

STRUCTURE OF DISTILLED WATER

Problems. Nowadays, widely used ultrasound therapy devices in this field of medicine, like physiotherapy. The
degree of influence of ultrasound on biological tissue can be estimated with some approximation, defining the extent
of this impact on the water - as the main component of the cell environment, namely the cluster structure of water.
Effect of Ultrasound on cluster structure of water depending on the parameters studied by ultrasound constant time
intervals. This article examines the influence of ultrasound on the cluster structure of water depending on the dura-
tion of exposure.

The aim of the study. Research degree of influence of therapeutic ultrasound intensities to cluster structure of dis-
tilled water, depending on the duration of exposure.
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Methods of implementation. Comparison display cluster structure of distilled water to the effects and after effects
of ultrasound specified time intervals and assessment of the impact for each time interval the structure of water,
helping to fulfill the purpose of the study.

Research results. Obtain the relative volume clusters within the studied size to determine the degree of influence of
ultrasound for each of the selected time intervals.

Conclusions. Intervals determined by the degree of influence of therapeutic ultrasound intensities to cluster struc-
ture of distilled water. What pursuant gives an idea of the degree of influence of ultrasound on biological tissue dur-
ing the procedure ultrasound therapy, depending on the duration of the procedure. Defined intervals certain degree

of influence can be used to develop methods in physiotherapy ultrasound treatment.
Key words: ultrasound, optical heterogeneity, cluster structure, distilled water.
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OCOBEHHOCTH HCIIOJIb3OBAHUS XAPAKTEPUCTUKU ®OPMbI
ME/IUKO-BUOJIOI'MYECKNUX CUT'HAJIOB I1P1 X PACITIO3HABAHWU

Hlavuuxos A. /., Llynax A. I1.
Hayuonanvnoui mexnuuecxkuii ynusepcumem Yxpaunwr "Kueeckuii nonumexnuueckuil uH-
cmumym”, 2. Kues, Yxkpauna
E-mail: light.ash1@gmail.com, shulyak.alex@mail.ru

Ombop unghopmamueHvIX NPUHAKOE 6 COCMase NOPpMpemos MeOUK0-0UONI0UYECKUX CUSHANI08 HANPABIeH Hd
nogvluenue 6eposmHOCMU NPAGUILHLIX peuleHUll OUAZHOCIMUYECKOU CUCTEMDbL.

Leav pabomer — packpvimue ocobennocmeri UCNONBL30BAHUA XAPAKMEPUCTNUK (OPMbL CUSHALO8 NPU COBeP-
WeHCMB0BANUU UHCTNDYMEHMAPUs AHANU3A ANPUOPHBIX OAHHBIX.

Paccmampusaemces 3a8ucumocms cocmasa uHGOpMamusHbIX NPUHAKOE 6 NOPMPEMax CueHaios om aivmep-
HAMUBHBIX 00pA308, PA3IULUMOCHIL 00PA306 8 KOHKPEMHbIX Napax, JOKAIU3AYUs UHGOPMAMUBHBIX OMCYEMOS,

KOMRAEKCUpOosanue pasHopooHbiX HOPMpPemos.

Ilpedcmasnennvitl 6apuanm aHaiu3a yKa3aHHbIX ocobeHHocmel npedcmaegien enepevle. Jlanvuetivue paspa-
bomKu yenecoodpasHo Hanpasume Ha OYEHKY dPGeKmusHOCmU KOMAEKCUPOBAHUS PA3HOPOOHBIX NPUSHAKOS 8 PUC-

nosnasaemvlx 06[761361)(.

Knrouesvle cnosa: meouxo-ouonocuueckue CUCHAJblL, AHAIU3 CMPYKMYpbl, pacno3Hdeanue, 06yl£€Hue C yyumeiem.

Beenenue

Pa3BuTne crenuaaM3MpPOBAHHBIX TEXHHYECKHUX
CpelcTB 00OCIIeIOBAaHUS IMAIUCHTOB, a TaKke HH(OP-
MAIMOHHBIX TEXHOJOTHH aBTOMATH3HPOBAaHHOU 00pa-
OOTKH ITaHHBIX MPUBEIO K 3HAYUTEIHLHOMY BO3pacTa-
HUIO Beca TMpoUeAyp aHaiu3a (OPMBI MEIHKO-
OHMOJIOTHYECKUX CUTHAIOB B PEaU3yeMBIX MPOIECCcax
MEIUIMHCKOM auarHoctukd [1, 2, 3].

Oco0yro aKTyaqbHOCTh U 3HAYUTEIIbHBIC YCUIIHS
B COBEPIICHCTBOBAHWHU YKA3aHHBIX MPOIEIYp MPHOO-
pemu [1, 3, 4, 5] nouck Hambonee MHOOPMATUBHBIX
onucaHuii (GopMbl CUrHaJIOB, paspadorka 3hdexTHs-
HBIX TIPOLICAYpP MPHHATHS PELICHUN NPU Paclo3HaBa-
HUHM 00pa30B, MEAUIIUHCKAS UHTEPIPETAIUs 0COOCH-

HOCTEH, HaOJIOMaeMbIX MPH JUArHOCTUKE B TIPOIIEC-
cax W XapaKTepUCTHUKaX, HAKOTIJICHUE OIbITA PEIICHUS
YKa3aHHBIX BOIPOCOB, OTOOp M CHCTEMAaTH3aIUs He-
00XOIMMBIX AIPHOPHBIX TAaHHBIX.

[Ipu GoraTom pazHOOOpa3uM ONMUCAHUUN IS CHT-
HaJOB, MPUMEHSIEMbIX B MEIUIMHCKOH npakTuke [1, 3,
4, 5], oIHUM M3 TJIABHBIX BOIPOCOB, OCTAIOLIMXCS 10
CHUX TIOp OTKPBITHIM, SIBIISiCTCS OOIIas MaTeMaTHye-
CKas CUCTeMaTH3allusl ONMUCAHUIN HAOII0JaeMBbIX MPO-
LIECCOB, @ BMECTE C DTHUM, — CHCTEMATH3ALUs UCIIOJIb-
3yeMbIX 0a3HMCOB JUISl UX PA3JIOKEHUs, MapaMeTPOB U
XapaKTEPUCTHK (HOPMBI, KPUTCPUCB HMX CPABHHUTCIIb-
HOM OIICHKH H T. II.
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