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The scientific literature presents quite a large number of works, in which the priority
role of mathematical modeling in providing high-quality medical care, health and active
longevity of a person is determined. The purpose of the work is to construct and analyze
the regression models of individual sonographic sizes of kidneys in practically healthy
women of the middle intermediate somatotype, depending on the features of the
anthropometric and somatotypological indicators. Within the framework of the agreement
on scientific cooperation from the database of National Pirogov Memorial Medical
University, Vinnytsya primary sonographic parameters (length, width, anterior-posterior
dimension, area of longitudinal and cross-section of the kidneys and their sinuses, as
well as volume of the right and left kidneys) and anthropometric indices (obtained by
the method of V.V. Bunak in the modification of P.P. Shaparenko) of 17 practically
healthy women of the first mature age of the middle intermediate somatotype, who in the
third generation live in the Podillya region of Ukraine. The construction of regression
models of individual sonographic sizes of the kidneys, depending on the features of
anthropo-somatotypological parameters of the body of women of the middle intermediate
somatotype, was carried out in the licensed package "Statistica 6.1". In women of the
middle intermediate somatotype all 16 possible reliable regression models of
sonographic parameters of the kidneys were constructed depending on the anthropo-
somatotypological parameters with the determination coefficient R? from 0.891 to 0.978.
The analysis of reliable regression models (with a coefficient of determination greater
than 0.6), the sonographic parameters of the kidneys in practically healthy women of
the middle intermediate somatotype revealed that most often models of both kidneys,
as well as separately of the right and left kidneys, include the circumferential dimensions
ofthe body (respectively, 35.9 - 33.3 - 38.5% of the total number of indicators included
in the models). In addition, models of both kidneys most often include cephalometric
indices (12.6%), thickness of skin-fat folds and body diameters (by 11.7%),; models of
the right kidney - body diameters (15.7%), cephalometric indices and width of distal
epiphyses of long tubular bones of extremities (by 11.8%); models of the right kidney
- the thickness of skin and fat folds (17.3%) and cephalometric indices (13.5%).
Afttention is drawn to the lack of entry into models of sonographic sizes of kidneys total
body sizes.

Keywords: regression analysis, sonographic parameters of the kidneys, indicators of
body structure and body sizes, practically healthy women, middle intermediate somatotype.

Introduction

Huge factual material collected during the century of  forecasting [11, 13, 19]. A fairly large number of works in
observation by practicing doctors and enriched with modern ~ which the fundamental scientific component comes to the
hardware researches of the kidneys, requires careful fore, defining in the future the priority role of mathematical
attention of specialists in the field of mathematical modeling in providing high-quality health care, health and
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active longevity of man [20, 29].

For today, sufficiently effective approaches have been
developed to quantitatively model the various properties of
the kidneys [21, 29]. Let's consider only one very important
aspect of scientific research concerning the problem of
predicting the size of the kidneys, since their increase or
decrease serves as an important indicator of renal and extra-
renal disorders [2, 14, 22]. Moreover, mathematical prediction
of their size may be one of the most affordable tools for
testing effectiveness and the possibility of implementing
such new ideas as the use of miniature endoscopic camera
designed for diagnostic studies and minimally invasive
surgical interventions unattainable for traditional
technologies [5]. Such studies are carried out on the basis
of regression equations with the reproduction of real
parameters of the kidneys, which are matched with
experimental and sectional data [6].

The basis for mathematical modeling is proved
association of parameters of kidneys with features of a
structure of a human body [7, 10-12]. The results of a number
of scientific studies indicate the possibility of situations where
a significant reduction or increase in one or several
parameters of physical development correlates with the
corresponding dimensional variations of the organ [8, 9, 18,
21, 23].

Thus, mathematical modeling, in direct conjunction with
the revolution in the field of instrumental and diagnostic
equipment, can provide penetration to fundamentally new
levels of understanding of medical and biological processes
[17, 20, 21, 24].

The purpose of the work is to construct and analyze the
regression models of individual sonographic sizes of
kidneys in practically healthy women of the middle
intermediate somatotype, depending on the features of the
anthropometric and somatotypological indicators.

Materials and methods

Within the framework of the agreement on scientific
cooperation between the Department of Human Anatomy of
the Bogomolets National Medical University, Kyiv and the
research center of the National Pirogov Memorial Medical
University, Vinnytsya from the database of the latter taken
the primary sonographic parameters and anthropometric
indices of practically healthy men and women of the first
mature age, who in the third generation live in the Podillia
region of Ukraine.

With the help of the ultrasound diagnostic system
"CAPASEE" SSA-220A (Toshiba, Japan), a convective sensor
with a working frequency of 3.75 MHz and a diagnostic
ultrasound system Voluson 730 Pro (Austria), a convective
sensor of 4-10 MHz, a sonographic study of kidneys was
performed [16], which included determination of length, width,
anterior-posterior size, longitudinal and cross-sectional area
of the kidneys and their sinuses. According to the generally
accepted formula: V = 0.524 x L x W x AP, where, V is the
volume of the kidney, L is the length of the kidney, W is the

width of the kidney, S - the anterior-posterior size of the kidney,
the volume of the right and left kidneys is counted.

Anthropometric survey was conducted by V. V. Bunak
method in the modification of P.P. Shaparenko [25];
estimation of the somatotype - according to the mathematical
scheme J. Carter and B. Heath [3]; indicators of the body
composition (fat, bone and muscle) according to the formulas
of J. Matiegka [15], as well as the muscular component of
the body mass according to the formulas of the American
Institute of Nutrition [26].

The construction of regression models of individual
sonographic sizes of the kidneys, depending on the features
of anthropo-somatotypological parameters of the body of
women of the middle intermediate somatotype, was carried
out in the licensed package "Statistica 6.1". In the direct
stepwise regression analysis, we determined the following
conditions: the final version of the model should have a
determination coefficient (R?) of at least 0.60, the F-criterion
value of not less than 3.0, and the number of free members
included in the model must be minimal.

Results

In practically healthy women of the middle intermediate
somatotype (n=17), the following reliable models of
sonographic parameters of the kidneys were constructed
depending on the features of the anthropometric and
somatotypological parameters:

RE_R_DL (length of the right kidney in the longitudinal
section, mm) = 70.73 + 1.423 x ACR + 3.573 x OBPL1 -
1.377 xATP - 1.467 x OBPR, - 7.351 X EPPR + 3.694 x EPG
+1.539 x OBPR, (R?=0.976; F , ,=51.33; p<0.001; St. Error
of estimate=1.322),

(7.9

where (here and thereafter), R? - determination factor;
F =111 -critical (1.!I) and received (!1.I!) values of Fisher's
criterion; St. Error of estimate - standard error of
standardized regression coefficient; ACR - shoulder width
(cm); OBPL1 - shoulder girth in a tense state (cm); ATP is
the height of the finger point (cm); OBPR, - the forearm
circumference in the upper third (cm); EPPR - the width of
the distal epiphysis of the forearm (cm); EPG - width of the
distal epiphysis of the shin (cm); OBPR, - the forearm's
girth in the lower third (cm).

RE_L_DL (the length of the left kidney in the longitudinal
section, mm)=117.5 + 1.484 x ACR + 20.70 x EPPL - 10.66
x OBPR, - 10.23 x LX - 3.364 x GGR + 0.974 x CRIS
(R?2=0.953; F( )=33.51; p<0.001; St. Error of estimate =
2.640),

6.10

where (here and thereafter), EPPL - the width of the
distal epiphysis of the shoulder (cm); LX - ectomorphic
component of somatotype for Heath-Carter (score); GGR -
thickness of skin and fat folds on the chest (mm); CRIS -
interspinous pelvis size (cm).
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RE_R_PO (width of the right kidney in the longitudinal
section, mm) =111.4 - 4.885 x OBPR, + 0.843 x OBT - 0.821
x ATP + 3.707 x EPPL - 0.619 x SAG_DUG + 0.226 x GB
(R?=0.961; F,,,=40.82; p<0.001; St. Error of
estimate=0.978),

where (here and in the future), OBT - waist circumference
(cm); SAG_DUG - sagittal arch of the head (cm);

RE_L_PO (width of the left kidney in the longitudinal
section, mm) =163.8 - 6.903 x OBPR, + 3.116 x GPR - 2.387
XxGGR-4.649xLX +1.685 x OBK - 0.995 x OBPL, (R*=0.891;
F 6.10=13.60; p<0.001; St. Error of estimate=2.205),

where (here and thereafter), GPR - thickness of skin
and fat folds on the forearm (mm); OBK - hands brush
circumference (cm); OBPL, - shoulder girth in a calm
condition (cm);

RE_R_TO (anterior-posterior size of the right kidney on
a cross-section, mm) = 61.13 + 2.221 x ATL - 3.017 x OBG,
-2.673xB_SH_GL-6.882xLX-2.126 x SGK-0.478 x GB
- 0.644 x OBB (R?=0.969; F )=40.47; p<0.001; St. Error of
estimate=1.255),

(7.9

where (here and in the future), ATL - height of the pubic
point (cm); OBG, - girth of the shin in the lower third (cm);
B_SH_GL - maximum head width (cm); SGK - anterior-
posterior size of the chest (cm); GB - thickness of skin-fat
fold on the side (mm); OBB - hip circumference (cm);

RE_L_TO (anterior-posterior size of the left kidney on
the cross-section, mm) = 60.79 - 3.693 x OBPR, + 0.954 x
ATL-0.496 x GB +0.442x GPR-0.881x OBG, +0.458 x GL
-0.544xB_DL_GL (R%=0.957; F( =28.49; p<0.001; St. Error
of estimate=1.008),

7.9)

where (here and thereafter), OBG, - girth of the shin in
the upper third (cm); GL - thickness of skin and fat folds
under the shoulder blade (mm); B_DL_GL - the largest
length of the head (cm);

RE_R1SRE (area of the longitudinal section of the right
kidney, cm?) =-115.9 + 4.521 x OBPL, - 1.195 x ATP - 1.646
xMM +3.460 x OB_GL -6.465 x EPPL -0.695xB_DL_GL +
2.284 x EPG (R%=0.972; F( =45.31; p<0.001; St. Error of
estimate=0.861),

7.9)

where (here and thereafter), MM - muscle component
of the body mass, by Matiegka (kg); OB_GL - head girth
(cm);

RE_R2SRE (square cross-section of the right kidney,
cm?) =7.650 - 0.734 x ACR + 0.599 x PSG - 4.236 x OBPR,
+ 0.403 x OBT + 1.727 x OBK + 0.335 x ATV (R?=0.926;
F...=20.82; p<0.001; St. Error of estimate=1.273),

(6.10)

where (here and thereafter), PSG - transverse middle-
thoracic size (cm); ATV - height of the trochanteric point
(cm);

RE_L1SRE (area of the longitudinal section of the left
kidney, cm?) = 135.1 + 2.595 x GPPL - 6.421 x LX - 6.239 x
OBPR, - 3.284 x GGR +3.672x OM - 1.315 xACR + 0.820 x
OBB (R?=0.942; F__=20.85; p<0.001; St. Error of
estimate=1.867),

(7.9)

where (here and thereafter), GPPL - the thickness of
the skin-fat fold on the front surface of the shoulder (mm);
OM - bone component of body weight by Matiegka (kg);

RE_L2SRE (square cross-section of the left kidney, cm?)
=-18.93 + 0.358 x ATL - 2.898 x OBPR, + 1.332 x OBK -
0.281 x OBGK, + 0.930 x SH_LICA + 0.667 x OB_GL
(R?=0.938; F(6.10)=25.11; p<0.001; St. Error of
estimate=0.727),

where (here and in the future), OBGK, - the girth of the
chest on the exhalation (cm); SH_LICA - face width (cm);

RE_R1SSI (area of the longitudinal section of the sinus
of the right kidney, cm?) = 11.95 - 3.243 x OBPR, + 5.816 x
EPPL +0.307 x OBT - 0.352 x OBG, + 0.334 x ACR - 1.101
x FX (R?=0.895; F =14.14; p<0.001; St. Error of
estimate=0.919),

(6.10)

where (here and in the future), FX is the endomorphic
component of the somatotype by Heath-Carter (score);

RE_R2SSI (square cross section of the sinus of the right
kidney, cm?) = 987.6 - 55.04 x CRIS + 76.44 x PSG - 33.31 x
PNG + 28.05 x OBK - 28.21 x SGK - 72.22 x LX (R?=0.918;
F 610=18.74; p<0.001; St. Error of estimate=48.31),

where (here and thereafter), PNG - transverse lower-
thoracic size (cm);

RE_L1SSI (area of longitudinal section of the sinus of
the left kidney, cm?) = 0.366 + 4.079 x OM + 0.667 x
B_SH_GL-1.248x OBPR,-2.225 x SH_LICA +0.221 x GG
+1.537 x SH_N_CH (R?*=0.961; F .., =40.53; p<0.001; St.
Error of estimate=0.684),

(6.10)

where (here and thereafter), GG - thickness of skin and
fat folds on the abdomen (mm); SH_N_CH - width of the
lower jaw (cm);

RE_L2SSI (square cross-section of the sinus of the left
kidney, cm?) = -4003 + 69.22 x ATPL - 99.40 x OBPR, +
18.02 x OBS + 201.6 x EPPL - 45.20 x OBPL, - 34.52 x ATL
-17.54 x OBB (R?=0.978; F , . =56.39; p<0.001; St. Error of
estimate=18.46),

(7.9)

Vol. 24, Ne3, Page 5-10



Modeling of sonographic parameters of the kidneys in practically healthy women of the middle intermediate...

where (here and in the future), ATPL - height of the
shoulder point (cm); OBS - foot girth (cm);

RE_R_VRE (volume of the right kidney, cm®) = -304.3 -
16.98 x OBPR, + 9.919 x GPPL + 14.78 x OB_GL - 27.17 x
OM - 6.252 x N_SH_GL + 1.191 x OBGK, (R?=0.966;
F(6'10)=47.55; p<0.001; St. Error of estimate=5.548),

where (here and in the future), N_SH_GL - the smallest
width of the head (cm); OBGK, - girth of the chest on the
inspiration (cm);

RE_L_VRE (volume of the left kidney, cm?®) = -53.17 -
32.56 x OBPR, +4.207 x OBBB + 3.148 x ATV + 5.879 x OBS
-7.411 xSH_LICA+7.072 x SGK - 4.605 x OBSH (R?=0.934;
F(7'9)=18.19; p<0.001; St. Error of estimate=8.429).

where, OBBB - hips girth (cm); OBSH - neck
circumference (cm).

Discussion

The problems associated with an adequate description
of the dimensional characteristics of the kidneys in
individuals with different somatotypes are still open for
research. Let's start from the fact that the values of the model
parameters should be determined as basal, that is, they
correspond to the normal state of a healthy organism. The
"weak place" of these models may also be that the calculation
of the sizes in most works is based on the introduction of a
small number of constitutional parameters (height, weight
and surface area of the body) into a model based on
averaged anthropometric measurements without taking into
account the ethnic and age factors [1, 5, 21, 23].

In practically healthy women of the middle intermediate
somatotype all 16 possible reliable regression models of
sonographic parameters of the right and left kidneys, based
on the anthropometric and somatotypological parameters
with determination coefficient R? from 0.891 to 0.978 (for
right kidney R? from 0.895 to 0.976, for left kidney R? from
0.891 to 0.978) were constructed.

The constructed regression models of sonographic
parameters of both kidneys in practically healthy women of
the middle intermediate somatotype most often include the
circumferential dimensions of the body (35.9% of the total
number of indicators included in the models), cephalometric
indices (12.6%), thickness of skin and fat folds and body
diameters (by 11.7%). Among the individual anthropometric
and somatotypological indicators, models most often
include the forearm circumcision in the lower third (up to 13
models), the width of the distal epiphysis, the shoulder width
and the ectomorphic component of the somatotype (up to 5
models), the height of the pubic point and the hands brush
circumference (up to 4 models).

The regression models of sonographic parameters of
the right kidney in women of the middle intermediate
somatotype most often include the circumferential

dimensions of the body (33.3% of the total number of indices
included in the right kidney models), body diameters (15.7%),
and cephalometric indices and width of distal epiphyses of
long tubular limb bones (by 11.8%). Among the individual
anthropo-somatotypological parameters of the body models
of the right kidney most often include the forearm girth in the
lower third (up to 5 models), the height of the finger point, the
width of the distal epiphysis of the shoulder, the waist
circumference and the shoulder width (up to 3 models).

The regression models of the sonographic parameters
of the left kidney in women of the middle intermediate
somatotype most often include the circumferential
dimensions of the body (38.5% of the total number of
indicators included in the models of the left kidney), the
thickness of skin and fat folds (17.3%) and cephalometric
indices (13.5%). Among the individual anthropo-
somatotypological parameters of the body models of the left
kidney most often include the circumference of the forearm
in the lower third (up to 8 models), the width of the face, the
height of the pubic point, the thickness of the skin-fat fold on
the chest and the magnitude of the ectomorphic component
of the somatotype, according to Heath-Carter (up to 3
models).

Attention is drawn to the lack of entry into models of
sonographic sizes of the kidneys in women of the middle
intermediate somatotype of total body sizes.

In previous studies [4, 27, 28] we determined that from
16 possible sonographic parameters of the kidneys, based
on the anthropometric and somatotypological indices in
practically healthy women of the mesomorphic somatotype,
7 reliable models with a determination coefficient from 0.607
to 0.641 were constructed; in women of ectomorphic
somatotype - all 16 models with a determination coefficient
from 0.607 to 0.973; in women endo-mesomorphic
somatotype - 14 models with a determination coefficient
from 0.672 to 0.912. The most frequently constructed models
included: women with mesomorphic somatotype -
circumferential body dimensions (29.8%) and cephalometric
indexes (19.1%); in women with ectomorphic somatotype
body diameters (24.2%), body girth sizes (20.9%),
cephalometric indices (19.8%) and thickness of skin and fat
folds (14.3%); in women of the endo-mesomorphic
somatotype, the cephalometric indexes (to the right kidney
24.2%, to the left kidney 15.6%), body diameters (to the right
kidney 24.2%, to the left kidney 17.8%) and the
circumferential body size (to the right kidney 24.2%, to left
kidney 22.2%), and also only to the left kidney thickness of
skin and fat folds (17.8%).

The construction of the regression equations of the
kidneys sizes according to the constitutional parameters of
a healthy organism becomes rapid and is considered to be
an exceptional tool for the study of biomedical problems.

Conclusions
1. In practically healthy women of the middle intermediate
somatotype of 16 possible sonographic parameters of the
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right and left kidneys, depending on the anthropometric and
somatotypological parameters, all 16 valid models with a
determination coefficient from 0.895 to 0.976 and from 0.891
to 0.978, respectively, were constructed.

2. Constructed models in women of the middle
intermediate somatotype most often include: for the right
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MOAENOBAHHA COHOIMPA®IYHUX NAPAMETPIB HUPOK Y MPAKTUYHO 3A40POBUX XIHOK CEPEAHbLOIO MPOMIKHOIO
COMATOTUNY B 3ANEXHOCTI Bl KOHCTUTYLIOHANBHUX NMAPAMETPIB TINA

Yepkacoe B. I, YcmumeHko O. C., llark A. B., llpokoneHko C. B., yHac I. B.

B Haykosili nimepamypi npedcmaeneHo documb eefiuke Yucrio pobim, 8 SKUX eu3Ha4aembCs npiopumemHa porib MamemMamu4yHo20
modentosaHHs 8 3abe3rneyeHHi sucokoeghekmugHo2o MeduyHo20 0bcily2o8yeaHHs, 300p08's ma akmugHo20 00820/immsi fIH0OUHU.
Mema pobomu - y npakmu4HO 300p08UX XiHOK cepeOHb020 MPOMIXXHO20 coMamomunry nobydysamu ma npo8ecmu aHarniz peepeciliHux
modenel iHOuUgiIOyanibHUX COHO2pagiYHUX PO3Mipie HUPOK 8 3anexHocmi 8i0 ocobrusocmel aHMPONOMEMPUYHUX i
coMamomurornoeiyHUX MoKasHuKie. Y pamkax dozoeopy npo Haykose crigpobimHuymeo i3 6a3u daHux BiHHULbKO20 HauyioHarbHO20
meduyHoe2o yHigepcumemy im. M.I. [upozosa 839mi nepe8uHHi CoHozpaghiyHi napamempu (doexuHa, WupuHa, nepedHbo-3adHili po3mip,
nowa no3do8xHb020 ma MonepeyHo20 Mepepisy HUPOK ma iX CuHycie, a makox ob'em rpaeoi i n1igoi HUPOK) i aHMpPonoMempuyYHi
roKa3HuKkuU (ompumani 3a memoodukoro B.B. ByHaka y modudpikauii .11. LLlanapeHka) 17 npakmu4HO 300pOBUX XIHOK nepuio2o 3pirno2o
8iKy cepedHb020 MPOMIXHO20 comamomurly, SKi Yy mpembOoMy MOKOMIHHI Mpoxusaome Ha mepumopii [ModinbcbKko020 pezioHy YkpaiHu.
[Nobydosa peepeciliHux modeneli iHOugidyanbHUX COHO2pagiyHUX PO3Mipie HUPOK 8 3anexHocmi 8i0 ocobnusocmeli aHMpPOMno-
coMamomurosioeiyHUX rnapamempie mina XiHOK cepedHb0o20 MPOMIXHO20 coMamomury rposedeHa 8 niyeHsiliHomy rnakemi "Statistica
6.1". Y XiHOK cepedHbO20 rnpomixHo2o0 comamomurly nobydoeaHi yci 16 moxnusux docmosipHuUx pezpecitiHux modesiel coHoepahidHUX
rnapamempie HUPOK 8 3ariexHocmi 8i0 aHmMpPOIMNo-coMamomuriosio2iYHUX MoKasHUKie i3 koegbiyieHmom demepminauii R? eid 0,891 do
0,978. lNpu aHanisi docmosipHux pezpeciliHux modenel (3 koegiuieHmom demepmiHauii binbwum 0,6) coHoepaghiyHUX napamempie
HUPOK y Npakmu4HoO 300p0o8UX XIHOK cepedHb020 MPOMIXKHO20 COMamomuily 8CmaHoe/eHo, Wo Haltdacmiwe 0o moderieli 060X HUPOK,
a makoxX OKpeMO rpaeoi i s1igoi HUPOK, 8xo0smb 0bxeamHi po3mipu mina (8idrnosidHo 35,9 - 33,3 - 38,6% 6id 3azanbHOI Kinbkocmi
rokasHukie, ujo exodsme 00 modenel). Kpim moeo, do modeneli 060X HUPOK Hal4acmiwe 8xo05imb KegharloMempuyHi MoKasHUKU
(12,6%), mosuwjuHa wWKipHO-Xuposux cknadok i diamempu mina (no 11,7%); do modenel npasoi HUpkKU - Giamempu mina (15,7%) ma
KegharmoMempuyHi MoKasHUKU U wupuHa oucmarnbHux enigizie doseux mpybyacmux Kicmok KiHyieok (mo 11,8%); 0o modenel npaesoi
HUPKU - mosuuHa WKipHo-xuposux cknadok (17,3%) ma keganomempuyHi nokasHuku (13,5%). lNMpusepmae ysazy sidcymHicmsb
8x00XKeHHs1 00 Molerneli COHoz2paghiYHUX PO3MIpi8 HUPOK momarsbHUX po3mipie mina.

KnrouoBi cnoBa: pezpeciliHuli aHani3, coHogpacbidHi napamempu HUPOK, MoKasHUKU 6ydosu ma po3mipie mina, npakmu4yHo 300posi
XKIHKU, cepeldHill MpoMiXHUlU comMamomuri.

MOOENNPOBAHUE COHOMPA®UYECKMX MAPAMETPOB NOYEK Y NMPAKTUYECKU 3AOPOBbIX XXEHLLUWH CPEAHEIO
NMPOMEXXYTOYHOIO COMATOTUMNA B 3ABUCUMOCTU OT KOHCTUTYLIMOHANDBbHbLIX NAPAMETPOB TENA

Yepkacoe B. I, YemumeHko E. C., lllatok A. B., lpokoneHko C. B., NyHac WU. B.

B HayyHolU numepamype rnpedcmaesneHo docmamoyHo bornbwoe 4ucno pabom, 8 Komopbix onpedensiemcs npuopumemdasi posib
Mamemamuyecko2o ModenupoeaHusi 8 obecredeHUU 8bICOKOIPEKMUBHO20 MEOUUUHCKO20 0bCyxusaHusi, 300p08bsi U aKmueHO20
Oonezonemus 4esnoseka. Llenb pabomel - y npakmuyecKku 300p08bIX XEeHWUH cpedHe20 MpoMeXymo4YyHo2o coMamomura nocmpoums
U Ipo8ecmu aHasu3 peepeccuoHHbIX Modereli UHOUBUOYarbHbIX COHOZPaghuYeCKUX pa3mMepos noyex 8 3agucumocmu om ocobeHHocmet
aHmpornoMempu4yeckux U coMamomuriosio2udecKux rnokazamesed. B pamkax 0ozoeopa 0 Hay4HOM compyOHuU4Yecmee u3 ba3bl daHHbIX
BuHHUUKO20 HayuoHanbHo20 MeduUyUHCKO20 yHUsepcumema um. H.U. [upocosa 839mbi nepsudHbie coHogpaghudeckue napamempsi
(OnuHa, wupuHa, nepedHe-3adHul pasmep, naowadb nPodobHO20 U MONEPEYHO20 CEYEeHUs MOYEeK U UX CUHYCcO8, a makxe obbem
rpasou u 51e8oli MoYeK) u aHmpornoMempuyeckue rnokasamesnu (nony4eHs! no memoduke B.B. byHaka e modugpukayuu 1. ®. LLlanapeHko)
17 npakmuy4ecku 300p08bIX XEeHU,UH Nepeo20 3pesio2o so3pacma cpedHe20 MPOMEXYymOoYHO20 coMamomura, Komopble 8 mpemsem
roKoieHUU fpoxuearom Ha meppumopuu [1odonbckoeo peeuoHa YKkpauHbl. [TocmpoeHue peepeccuoHHbIX Modernel uHOUBUOyasnbHbIX
COHO2paghuvecKkux pa3mepos roYeK 8 3asucuMocmu om ocobeHHocmel aHMPONo-coMamomuriono2u4Yeckux napamempos merna
KeHWUH cpedHea20 MPOMEXymo4YHoe0 comamomura npoesedeHo 8 /TuyeH3UOHHOM nakeme "Statistica 6.1". Y xeHwuH cpedHeeo
POMEXymoYHO20 comMamomura nocmpoeHbl ace 16 803MOXHbIX OOCMOBEPHbIX pPeepeCcCUOHHbIX Modeseli CoHoepaghuyecKux
rnapamempos royeKk 8 3agucuMOCmU OmM aHMPOMNo-CoOMamomuriono2udyeckux nokasamernel ¢ KoagguyueHmom demepmuHayuu R?
om 0,891 do 0,978. lNpu aHanu3e G0CMOBEPHbIX peepeccuoHHbIX mModenel (c koaghgpuyueHmom demepmuHayuu 6onbwum 0,6)
COHO2paghuyecKUX napamMempos noyeK y npakmu4yecku 300p08bIX XeHWUH cpedHe2o MPOMEeXYmOoYHO20 COMamomuna ycmaHO8/eHo,
4ymo 4qauje ecezo K modesnsim obeux royek, a makxe omoenibHO npasol u siegol rnovyek, 8xo0sm obxeamHble pa3mepbl mena
(coomeemcmeeHHo 35,9 - 33,3 - 38,56% om obujezo konuvyecmea rokazameneu, exodawux 8 modenu). Kpome mozo, 8 moderiu obeux
rnoyek yauje ece2o 8xo0sim Kehanomempuyeckue rnokasamenu (12,6%), monujuHa KOXHO-XKUposbix cknadok u duamempbl mena (1o
11,7%); 8 modenu npasoli rnoyku - uamempsni mena (15,7%), kegharmomempuyeckue rokasameru U wWupuHa oucmarnbHbIX 3Mugu308
OnuHHbIX mpyb4yamsix Kocmeli koHeyHocmel (o 11,8%); & molenu npasol MoYKU - MOUUHa KOXHO-XUposbix cknadok (17,3%) u
kegbanomempuyeckue nokazamenu (13,5%). lNpuenekaem eHumMaHue omcymcmeue 8XoxX0eHUs1 8 MOOesIU COHoepaghuHeCKUX pa3mepos
ro4YeK momaribHbIX pasmepos mena.

KnioyeBble crnoBa: peepecCUuOHHbIU aHanu3, coHogpaghuyecKkue napamempsl MoYeK, rnokasamesu CmpoeHUsl U pasMepos merna,
npakmu4yecku 300p08ble XeHWUHbI, CPeOHULl MPOMeXymOYHbIli comamomurl.
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