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The study of the constitutional features of organs in the healthy population makes it
possible to find out the peculiarities of changes in their sizes in different pathologies.
The purpose of the work is to construct and analyze the regression models of individual
sonographic sizes of the kidneys in practically healthy women of the ectomorphic
somatotype, depending on the features of anthropo-somatotypological parameters of
the body. From the database of research center of the National Pirogov Memorial
Medical University, Vinnytsya (within the framework of the agreement on scientific
cooperation) were taken the primary sonographic parameters (length, width, front and
rear size, area of the longitudinal and cross section of the kidneys and their sinuses, as
well as the volume of the right and left kidneys) and anthropometric indices (according
to V. V. Bunak in the modification of P. P. Shaparenko) of practically healthy women-
ectomorphs of the first mature age, who in the third generation live in the Podillia region
of Ukraine. Regression models of individual sonographic sizes of the kidneys, depending
on the features of anthropo-somatotypological parameters of the body, are constructed
using the license package "Statistica 6.1". In practically healthy women of the
ectomorphic 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 0.607 to 0.973,
were constructed. Constructed regression models of sonographic parameters of both
kidneys in practically healthy women of the ectomorphic somatotype most often include
body diameters (24.2% of the total number of indicators included in the models),
circumferential body sizes (20.9%), cephalometric indices (19.8 %) and the thickness
of skin and fat folds (14.3%). The regression models of sonographic parameters of the
right kidney in women of the ectomorphic somatotype most often include diameters and
circumferential body sizes (by 27.3% of the total number of indicators included to the
models of right kidney) and cephalometric indices (18.2%). The regression models of
the sonographic parameters of the left kidney in women of the ectomorphic somatotype
most often include body diameters and cephalometric indices (by 21.3% of the total
number of indices included to the models of the left kidney) and the circumferential
body size and thickness of skin and fat folds (by 14.9%).

Keywords: regression analysis, sonographic parameters of the kidneys, anthropometry,
practically healthy women, ectomorphic somatotype.

Introduction

Kidneys perform a number of homeostatic functions,
and the presentation of them only as an organ of urination
does not reflect the true significance of them. The functions
of the kidneys include their participation in regulation: the
volume of blood and other liquids of the internal
environment; the constancy of osmotic blood pressure, the

ionic composition of the internal environment fluids and
the ionic balance of the organism; acid-base equilibrium;
excretion of end products of nitrogen, carbohydrate
metabolism and foreign substances; blood pressure; blood
clotting; stimulation of erythropoiesis; the secretion of
enzymes and biologically active substances, the exchange
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of proteins, lipids and carbohydrates [15, 29].

Given its multifunctionality, this organ is an indicator of a
large number of pathological conditions. Differential
diagnosis of an increase or decrease of the organ include
both nephrological and non-nephrological diseases [7, 22,
30].

Introduction to the clinical practice of sonography provides
additional opportunities for timely detection of diseases of
the body and the resolution of questions of surgical tactics
[13]. Some pathological conditions run for a long time without
clinical symptoms, and therefore it is especially important to
have additional markers of health impairment. To identify
changes in kidney size, it is important to determine the
normative parameters of the size of the organ, which reflects
their functional state [16, 22].

Even in healthy people, the size of the kidneys shows
great variation. Variant anatomy of the kidneys is quite
variable, depending on the constitutional type, age and sex
[1, 20, 23]. Meanwhile, dimensional standards can only be
used for a limited period of time (reviewed every 10 years)
and specific to different ethnic groups [21].

The study of the constitutional features of an organ allows
us to find out the regularities of the course of its changes
and to develop diagnostic algorithms for timely detection of
the limits of anatomical variability. This contributes to the
individualization of the norm, the improvement of methods
for early diagnosis and the development of new methods of
surgical correction of congenital malformations and
treatment of kidney cancer pathology [6, 11, 14].

Until now, formulas and regression equations designed
to predict kidney size were convenient for use but did not
reflect the anthropometric features of the subject or only
one to two body sizes [24, 25, 26]. In general, the authors
proposed to evaluate the linear and volumetric sizes of the
kidneys only depending on height, weight and area of the
body surface. This complicated the diagnostic process and
led to the emergence of false medical conclusions [19].

In the literature available to us, data on the analysis of
connections of kidney size and somatometric parameters
with the subsequent construction of regression models in
healthy subjects of various somatotypes was practically
not detected [2, 8, 9, 10]. And this happens despite the fact
that mathematical modeling is easy to use and accessible
for use in outpatient and inpatient settings with a contingent
of a certain age and constitution [5, 12].

Therefore, it was quite logically necessary to use an
informative, widely available and accurate method of
mathematical assessment of the correspondence of the
size of the kidney norm or deviation from it by constructing
a regression equation that considers the correlation of the
parameters of the body with the complex of anthropo-
somatometric indices in healthy individuals of a certain
constitutional type.

The purpose of the work is to construct and analyze the
regression models of individual sonographic sizes of the
kidneys in practically healthy women of the ectomorphic

somatotype, depending on the features of anthropo-
somatotypological parameters of the body.

Materials and methods

Within the framework of the agreement on scientific
cooperation from the database of the research center of
the National Pirogov Memorial Medical University, Vinnytsya
were taken the primary sonographic parameters and
anthropometric indices of 121 practically healthy women
of the first mature age (from 21 to 35 years old), who in the
third generation live in the Podillia region of Ukraine.

The sonographic study of the kidneys (determination of
length, width, anterior-posterior size, area of the longitudinal
and transverse sections of the kidneys and their sinuses,
as well as the volume of the right and left kidneys [18]) was
performed using the ultrasound diagnostic system
"CAPASEE" SSA-220A (Toshiba, Japan) with 3.75 MHz
Convex Sensor and Voluson 730 Pro Ultrasound Diagnostic
System (Austria), 4-10 MHz Convex Sensor.

An anthropometric survey was conducted for all women
by V. V. Bunak in the modification of P. P. Shaparenko [27].
The evaluation of the somatotype was carried out according
to the mathematical scheme of J. Carter and B. Heath [3].
Determination of fat, bone and muscle mass components
of the body was calculated using the formulas of J. Matiegka
[17]. In addition, the muscle component of the body mass
was calculated using the formulas of the American Institute
of Nutrition [28].

For the construction of regression models of individual
sonographic sizes of the kidneys, depending on the
peculiarities of anthropo-somatotypological parameters of
the body, the licensed package "Statistica 6.1" was used.
In the direct stepwise regression analysis, we determined
the following conditions: the final version of the model
should have a determination coefficient (R?) of not less
than 0.50, the value of the F-criterion is not less than 2.5,
and the number of free members included in the model
must be minimal.

Results

In the practically healthy urban women of the
ectomorphic somatotype (n = 18), the following reliable
models of sonographic parameters of the kidneys were
constructed, depending on the characteristics of anthropo-
somatotypological indicators:

RE_R _DL (the length of the right kidney in the
longitudinal section) =70.25 + 3.797 x OBPL, + 3.538 x OM
- 2.539 x OBT + 1.498 x GBD + 3.860 x OBSH - 3.401 x
B_DL_GL (R*=0.871; F,,=12.34; p<0.001; St. Error of
estimate=3.681),

(6.11)

where (here and hereinafter), R? - coefficient of
determination; F =11
Fisher's criterion; St. Error of estimate - standard error of
the standardized regression coefficient; OBPL, - girth of
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the shoulder in a tense state (cm); OM - bone component
of body weight by Matiegka (kg); OBT - waist circumference
(cm); GBD - thickness of skin and fat folds (TSFF) on the
thigh (mm); OBSH - neck circumference (cm); B_DL_GL -
greatest length of the head (cm);

RE_L DL (the length of the left kidney in the longitudinal
section) =142.2 +2.474 x GG +6.294 x MX + 3.343 x CONJ
- 2.159 x OBPR, - 1.818 x SH_N_CH - 3.799 x B_DL_GL
(R?=0.898; F =16.20; p<0.001; St. Error of

(6.11)

estimate=2.683),

where (here and hereinafter), GG - TSFF on the stomach
(mm); MX - mesomorphic component of the somatotype by
Heath-Carter (mark); CONJ - external pelvis conjugate (cm);
OBPR, - the forearm's girth in the upper third (cm);
SH_N_CH - width of the lower jaw (cm);

RE_R_PO (width of the right kidney in the longitudinal
section) =28.52-1.079 x CRIS +5.348 x B_SH_GL - 1.683
x OBG, - 0.707 x SGK + 0.361 x OBG1 (R?=0.948;
F(5.12)=43.95; p<0.001; St. Error of estimate=1.554),

where (here and hereinafter), CRIS - intercrest distance
of the pelvis (cm); B_SH_GL - maximum head width (cm);
OBG, - the circumference of the shin in the lower third (cm);
SGK - anterior-posterior chest size (cm); OBG1 - the
circumference of the shin in the upper third (cm);

RE_L PO (the width of the left kidney in the longitudinal
section) = 28.36 + 1.194 x SH_N_CH + 2.682 x MX + 3.370
x EPB - 1.262 x OBG, + 0.995 x CONJ - 0.805 x SGK
(R?=0.933; F(6.11)=25.45; p<0.001; St. Error of
estimate=1.386),

where (here and hereinafter), EPB - width of the distal
epiphysis (WDE) of thigh (cm);

RE_R_TO (anterior-posterior size of the right kidney on
a cross-section) = 60.63 - 0.996 x CRIS - 1.904 x GZPL +
2.109 x PSG - 2.163 x SH_LICA + 0.404 x OBGK, - 6.278 x
EPPL + 0.395 x GG (R*=0.963; F, ,=36.67; p<0.001; St.
Error of estimate=1.652),

(7.10

where (here and hereinafter), GZPL - TSFF on the back
of the shoulder (mm); PSG - transverse mid-thorax size
(cm); SH_LICA - face width (cm); OBGK, - girth of the chest
on exhalation (cm); EPPL - WDE of shoulder (cm);

RE_L_TO (anterior-posterior size of the left kidney on a
cross-section) =23.85 + 2.390 x PSG + 0.822 x GBD - 1.971
x B_DL_GL + 1.083 x GPPL - 0.151 x ATV (R?=0.914;
F 512=25.43; p<0.0001; St. Error of estimate=1.451),

where (here and hereinafter), GPPL - TSFF on the front
of the shoulder (mm); ATV - the height of the trochanter

point (cm);

RE_R1SRE (area of the longitudinal section of the right
kidney) = -29.99 + 1.939 x OBPL, + 2.142 x SH_N_CH
(R?=0.607; F,,=11.58; p<0.001; St. Error of
estimate=4.975);

RE_R2SRE (square cross section of the right kidney) =
13.69 - 1.488 x GZPL + 1.067 x PSG - 0.492 x SAG_DUG +
0.823 x OBPR, - 0.493 x TROCH (R?=0.942; F . ,,=39.17;
p<0.001; St. Error of estimate=1.132),

(5.12)

where (here and hereinafter), SAG_DUG - sagittal arc
of the head (cm); TROCH - intertrochanter distance of pelvis
(cm);

RE_L1SRE (area of the longitudinal section of the left
kidney) = -64.04 + 7.872 x B_SH_GL - 3.364 x OBG, +
1.880 x CONJ + 1.424 x GZPL - 0.714 x GB + 0.997 x OBS
(R?=0.952; F,,,=36.48; p<0.001; St. Error of
estimate=1.627),

where (here and hereinafter), GB - TSFF on the side
(mm); OBS - foot girth (cm);

RE_L2SRE (cross-sectional area of the left kidney) = -
1.124 + 8.661 x EPG - 0.294 x CRIS - 0.444 x ATP + 1.326 x
MX-5.792 x EPPR + 0.591 x ACR + 0.665 x GGR (R?=0.945;
F 7.10=24.55; p<0.001; St. Error of estimate=1.003),

where (here and hereinafter), EPG - WDE of shin (cm);
ATP - height of the finger point (cm); EPPR - WDE of forearm
(cm); ACR - shoulder width (cm); GGR - TSFF on the chest
(mm);

RE_R1SSI (area of the longitudinal section of the sinus
of the right kidney) = 43.54 + 0.749 x OBG, - 1.187 x ATPL +
2.650 x EPB + 0.784 x ATV + 1.004 x CONJ - 1.085 x OB_GL
(R?=0.904; F,,=17.25; p<0.001; St. Error of
estimate=1.248),

where (here and hereinafter), ATPL - height of shoulder
point (cm); OB_GL - girth of the head (cm);

RE_R2SSI (square cross section of the sinus of the
right kidney) = -388.0 - 48.08 x GZPL + 27.24 x PSG + 23.02
x SH_N_CH + 30.88 x OBPL, - 26.61 x OBPR, + 24.43 x
SPIN - 19.93 x TROCH (R?=0.965; F ., =39.81; p<0.001;
St. Error of estimate=37.03),

(7.10)

where (here and hereinafter), OBPL, - shoulder girdle
in a non-stressed state (cm); OBPR, - girth of the forearm
in the lower third (cm); SPIN - interspine distance of pelvis
(cm);

RE_L1SSI (sectional area of the longitudinal sinus of
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leftkidney) =-33.70 +2.262xB_SH_GL-1.078 xB_DL_GL
+0.381xSAG_DUG +0.811 x OBSH - 0.270 x GB (R?=0.939;
F 512=36.95; p<0.001; St. Error of estimate=0.720);

RE_L2SSI (square cross section of the sinus of the left
kidney) = 2292 + 37.30 x TROCH - 43.57 x ATND + 242.1 x
OM-361.7x EPPR + 19.00 x OBBB + 32.45 xACR (R?=0.930;
F 6.11,=24.50; p<0.001; St. Error of estimate=44.09),

where (here and hereinafter), ATND - height of
suprasternum point (cm); OBBB - hips circumference (cm);

RE_R_VRE (volume of the right kidney) = -154.1 - 7.926
x CRIS +32.06 x B_SH_GL - 9.552 x OBG, + 2.456 x ATP -
3.130x GL +3.586 x PNG (R*=0.973; F ¢ |, =65.94; p<0.001;
St. Error of estimate=6.740),

6.11

where (here and hereinafter), GL - TSFF under the
shoulder blade (mm); PNG - transverse lower-thoracic size
(cm);

RE_L_VRE (volume of the left kidney) = -264.7 + 5.600
x PSG + 10.67 x MX + 21.26 x EPB + 4.418 x SAG_DUG -
11.47 x B_DL_GL + 4.656 x OBSH (R?=0.945; F . =31.22;
p<0.001; St. Error of estimate=6.235).

(6.11)

Discussion

Thus, in practically healthy women of the ectomorphic
somatotype all 16 possible reliable regression models of
sonographic parameters of the right and left kidneys were
constructed depending on the anthropometric and
somatotypological parameters with the determination
coefficient R? from 0.607 to 0.973 (for the right kidney R?
from 0.607 to 0.973; for the left kidney R? from 0.898 to 0.952).

Constructed regression models of sonographic
parameters of both kidneys in practically healthy women of
the ectomorphic somatotype most often include body
diameters (24.2% of the total number of indicators included
in the models), circumferential body sizes (20.9%),
cephalometric indices (19.8%) and the thickness of skin
and fat folds (14.3%). Among the individual anthropo-
somatotypological parameters of the body models most
often include the largest head length and transverse mid-
thoracic size (up to 5 models), the largest head width, the
width of the lower jaw, the outer pelvis conjugate, the pelvic
intercrest distance, shin girth in the lower third, the thickness
of the skin-fat fold on the back of the shoulder and the
mesomorphic component of the somatotype of the Heath-
Carter (up to 4 models).

The regression models of sonographic parameters of
the right kidney in women of the ectomorphic somatotype
most often include diameters and circumferential body sizes
(by 27.3% of the total number of indicators included to the
models of right kidney) and cephalometric indices (18.2%).
Among the individual anthropo-somatotypological
parameters of the body to the models of the right kidney

most often include the transverse mid-thoracic size, the
intercrest distance of the pelvis and the thickness of the
skin-fat fold on the back of the shoulder (up to 3 models).

The regression models of the sonographic parameters
of the left kidney in women of the ectomorphic somatotype
most often include body diameters and cephalometric
indices (by 21.3% of the total number of indices included in
the models of the left kidney) and the circumferential body
size and thickness of skin and fat folds (by 14.9%). Among
the individual anthropo-somatotypological parameters of
the body models of the left kidney most often include the
greatest length of the head and the mesomorphic
component of the somatotype (up to 4 models) and the
outer conjugate of the pelvis (up to 3 models).

In previous studies [4, 31], we found that in practically
healthy women of mesomorphic somatotypes of 16
possible sonographic parameters of the right and left
kidneys, based on anthropometric and somatotypological
indicators, were constructed 7 reliable models with a
determination coefficient from 0.607 to 0.641, and for
women endo-mesomorphic somatotype - 14 valid models
with a determination coefficient from 0.672 to 0.912. In
women of mesomorphic somatotype constructed models
most often include the circumferential dimensions of the
body (29.8%) and cephalometric indices (19.1%). In women
of the endo-mesomorphic somatotype constructed models
of the right kidney most often include cephalometric indices,
body diameters, and circumferential body sizes (by 24.2%),
and models of the left kidneys - circumferential body
dimensions (22.2%), body diameters, and TSFF (17.8%)
and cephalometric indices (15.6%).

Thus, as a result of the use of regression analysis, it is
possible for each researched to calculate the size of the
kidneys according to the equations specific to the Podillia
region of Ukraine, and, if necessary, to compare them with
the corresponding nomograms for the assessment of the
state of the organ. It expands the boundaries of the
diagnosis of the physiological state of persons of the first
mature age and promotes the identification of the risk group
of contingent, prone to kidney disease, at an early or
preclinical stage.

Conclusions

1. In practically healthy women of ectomorphic
somatotype of 16 possible sonographic parameters of the
right and left kidneys, based on the anthropo-
somatotypological indicators, all 16 valid models with a
determination coefficient, respectively, from 0.607 to 0.973
and from 0.898 to 0.952 were constructed.

2. Models constructed for women of ectomorphic
somatotype most often includes: for the right kidney - the
diameters and the circumferential dimensions of the body
(by 27.3%) and cephalometric indices (18.2%); for the left
kidney - body diameters and cephalometric indices (by
21.3%) and the circumferential dimensions of the body
and the thickness of skin and fat folds (by 14.9%).
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PErPECIAHI MOOENI COHOMPA®IYHUX MAPAMETPIB HUPOK Y MPAKTUYHO 30OPOBUX XIHOK EKTOMOP®HOIO
COMATOTUNY B 3ANEXHOCTI Bij OCOBIIMBOCTEN PO3MIPIB TINA

Yecmuwmenko O. C.

BugyeHHs1 KOHcmumyUujoHanbHUX ocobnusocmeli opaaHie y 300p08o20 HaceneHHs 0380r1sie 3'cysamu ocobrueocmi 3MiH iIX po3amipie
npu pi3Hux namonozisx. Mema pobomu - nobydyeamu ma nposecmu aHani3 peepeciliHux modeneul iHOugidyanbHUX coHo2paghidHUX
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pO3Mipie HUPOK y rnpakmu4yHO 300pO8UX XIHOK €KmOoMOpghHO20 coMamomury 8 3ajexHocmi 8i0 ocobrusocmel aHmpono-
comamomuriosiogidHux napamempie mina. 13 6a3u daHux Haykogo-00c/idH020 ueHmpy BiHHUUbKO20 HauioHanbHO20 Medu4yHO20
yHigsepcumemy im. M. I. [Mupozosa (y pamkax do2o80py fpo HayKose crigpobimHuULymMeo) 83sami nepeuHHi coHozpadidHi napamempu
(OoexuHa, wupuHa, nepedHbo-3adHil po3mip, naouwa Mo3008XHLO20 Ma MoNepe4YHo20 fnepepisy HUPOK ma ix CUHyci8, a makox ob'em
rpaeoi i n1igoi HUPOK) i aHMpornoMempuyHi nokasHuku (3a B. B. ByHakom y modudbikauii I1. 1. LLlanapeHka) npakmu4yHO 300p0O8UX XiHOK-
ekmomopgie nepuwiozo 3pinoeo 8iKy, sKi y mpemboMy MOKOMIHHI Mpoxusaromb Ha mepumopii [10dinbcbko20 pezioHy YkpaiHu. PezpeciliHi
moderni iHOugidyarbHUX COHO2PpaghiyHUX PO3Mipie HUPOK 8 3anexHocmi 8i0 ocobnusocmel aHmMpOorno-coMamomuronoegiYHuX napamempis
mina nobydosaHi 3a dornomozoro niyeH3sitiHo2o nakemy "Statistica 6.1". Y npakmu4Ho 300p0OBUX XIHOK eKMOMOpPEhHO20 comamomurly
rnobydosaHi yci 16 Moxueux docmosipHuUX peepeciliHux Modesnel coHoepagiYHUX napamMempie rnpasoi ma s1ieoi HUPOK 8 3arexHocmi
8i0 aHMpPONoOMEeMPUYHUX i COMamomurono2iyHUX MoKa3Hukig i3 koegpiuieHmom demepmiHauii R? 8id 0,607 do 0,973. o nobydosaHux
peepeciliHux modenell coHozpagiyHUX napamempie 060X HUPOK y rpakmu4yHO 300pO8UX XIHOK €eKmOMOpghHO20 comMamomury
Haluvacmiwe 8xodsmb diamempu mina (24,2% eid 3az2arnbHOI Kilbkocmi Moka3Hukis, wo exodsme 00 moldenel), obxeamHi po3mipu
mina (20,9%), kechanomempuyHi nokasHuku (19,8%) i moswuHa wkipHO-Xuposux cknadok (14,3%). o peepeciliHux modenel
coHozpaghidHuUX napamempie rpasoi HUPKU y XIHOK eKmoMopghHO20 coMamomura Halidacmiwe exodsimb diamempu U obxeamHi
po3mipu mina (no 27,3% eid 3a2anbHOI KinbKocmi NoKasHUKi8, o 8xo05ime 00 Moderieli pasoi HUPKU) ma KegharoMempuyHi noKa3HUKu
(18,2%). Lo peepecitiHux modesnel coHogpagidHUX napamempie 1ie0i HUPKU y XIHOK eKmOMOpgHO20 comamomura Haldacmiwe
8xo0simb diamempu mina i ke¢haroMempuyHi nokasHuku (no 21,3% eid 3azanbHoi KilbKocmi MokasHukie, wo exodsme 0o modenel
71i80I HUPKU) ma obxeamHi po3mipu mina i moswuHa WKipHO-XUposux cknadok (no 14,9%).

KnouoBi cnoBa: pezpeciliHull aHaris, coHoepagiyHi napamempu HUPOK, aHmMpOornoMempisi, pakmu4yHoO 300p08i XiHKU, eKmoMophHUU
comamomurn.

PEFPECCUOHHBIE MOOENN COHOIMPA®UYECKUX MAPAMETPOB NMOYEK Y MPAKTUYECKW 300POBbIX XXEHLLUH
3KTOMOP®HOIO COMATOTUIMA B 3ABUCUMOCTU OT OCOBEEHHOCTEW PABMEPOB TENA

Yemuwmenko E. C.

U3y4eHue KoHCmumyyuoHarbHbIX 0coObeHHocmel op2aHo8 y 300p08020 HacesleHUs No380/Isem 8biSICHUMb 0COOeHHOCMU U3MeHeHUU
ux pa3mepos rnpu pasnuyHbIX namosnoausix. Liens pabomsi - nocmpoums U npogecmu aHasau3 peepeccuoHHbIX Modernel UHOUBUOYarbHbIX
COHO2pahuyecKux pa3Mepos fMoYeK y npakmuyecku 300p08biX XEeHWUH 3KMOMOpgpHO20 coMamomura 8 3agucumMocmu om
ocobeHHocmeli aHmMPONoO-CoOMamomurnonio2udyeckux napamempos mena. M3 6asbi 0aHHbIX Hay4YHO-uccriedoeamersibCKo20 UeHmpa
BuHHuUuKo20 HayuoHanbHo20 MedUUUHCKOo20 yHusepcumema um. H. U. lNupozosa (8 pamkax dozogopa 0 Hay4yHOM compyOHuU4Yecmee)
8351mbI ep8uYHble COHoepaghudecKkue napamempsl (OnuHa, WuUpuHa, nepedHe-3adHul pasmep, rniouw,adb MpPodosIbLHOZ0 U MONepeyHo20
CeyeHUs MoYeK U UX CUHYco8, a makxe obbeMm rpasoll u rieeoli rovek) u aHmporomempuyeckue rokasamenu (no B. B. byHaky &
moducpukayuu I1. 1. LLlanapeHKko) npakmuyecku 300p08bIX XEHUWUH-3KMOMOPE08 repe8o2o 3pesio2o 8o3pacma, 8 mpembeM rNoKoneHuU
npoxuesarouwux Ha meppumopuu Modonbcko2o peeuoHa YkpauHbl. PeepeccuoHHbie modernu uHOueudyarnbHbIX COHO2pachuyecKux
pa3mepos rnoyek 8 3agucumMocmu om ocobeHHocmel aHmMpPOrno-coMamomuriofio2uUYECKUX napamempos mesia noCmMpOoEHbI C MOMOULbIO
JIUYEeH3UOHHO20 nakema "Statistica 6.1". Y npakmuy4ecku 300p08bIX XEHUWUH 3KMOMOPGHHO20 coMamomuna nocmpoeHsl ece 16
B803MOXHbIX GOCMOBEPHbIX PE2PEeCCUOHHbIX Moderell COHogpaghuyecKux napamempos npasol u feeol rovyek 8 3asucumocmu om
aHmMpornoMempuYecKux U coMamomurosio2audeckux rokazamenel ¢ KoaghgpuyueHmom demepmuHauyuu R? om 0,607 do 0,973. K
MOCMPOEHHbIM pPeepecCUOHHbIM MOOesIsIM COHogpaghudeckux napamempos obeux noyek y rnpakmuyecku 300p08bIX XEHUWUH
3KMoMopghHO20 comamomuna 4Jauje ecez2o 8xo0sim duamempbl mena (24,2% om obujeeo Konudecmea rokalamersel, Komopble
exo0ssim & modesnu), obxeamHele pa3mepsi mena (20,9%), kechanomempuyeckue rnokasamenu (19,8%) u monujuHa KOXHO-KUpPOBbIX
cknadok (14,3%). K peepeccuoHHbiM MOOesisiM COHO2paghuyecKuX napamempos rpasoll MoYKU y XeHUWUH 3KMmoMopghHO20 comamomurna
qauje sceeo 8xo0ssm Ouamempsl U 06x8amHble pasmepbl mena (no 27,3% om obwez2o Konuyecmea riokasamerel, 8xo05WuX 8
modernu rpasoll MoyYKu) u Kegharnomempudeckue nokazamenu (18,2%). K peepeccuoHHbiM MoOesisiM coHo2paghuyecKux napamempos
71e80U MOYKU Y XEHWUH 3KMoMOopghHO20 comamomura Jyauw,e ece2o 8xo0sam duamempbl mesna u Kegarnomempudyeckue rnokasamenu
(mo 21,3% om obwezo konuyecmea rokaszamernel, 8x00AuUX 8 Modesnu f1eeoll MoYku) u obxeamHble pasMepbl mesa, a makxe
mornujuHa KOXHO-XUposbIX cKknadok (no 14,9%).

KnroueBble crnoBa: peepeccuoHHbIl aHanu3, CoHoepaghuyeckue napamempsbl MoYeK, aHmMpornoMempusi, NPakmu4yecku 300posbie
JKeHWUHbI, 9KMOMOPGOHbIU coMamomurl.
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