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The application of the mathematical method for establishing quantitative relationships
between the set of anthropometric parameters and sonographic parameters of the
patient allows in some cases to significantly improve early diagnosis of diseases, make
it not only timely, but accurate. The purpose of the work is to analyze the regression
models of individual sonographic sizes of the kidneys in practically healthy men and
women of the endo-mesomorphic somatotype, depending on the peculiarities of the
structure and size of the body. Sonographic renal research conducted using ultrasonic
diagnostic system "CAPASEE" SSA-220A ( Toshiba, Japan). For each kidney, the length,
width (transverse size) and front and rear dimensions were determined; the area of the
longitudinal and transverse sections of the kidneys and their sinuses, as well as the
volume of the right and left kidneys. All of them had an anthropometric survey conducted
by V.V. Bunak in the modification of P. P. Shaparenko. The evaluation of the
somatotype was carried out according to the mathematical scheme of J. Carter and B.
Heath. Determining the absolute amount of fat, bone and muscle components of body
weight was calculated by the formula J. Matiegka and the muscular component - by
the formulas of the American Institute of Nutrition. For the construction of models of
individual sonographic parameters of the kidneys, the method of stepwise regression
analysis in the package "STATISTICA 6.1" was used. In practically healthy men and
women of Podillia endo-mesomorphic somatotype of 16 possible 14 reliable regression
models of sonographic parameters of the right and left kidneys, based on anthropo-
somatotypological indicators with a determination coefficient, from 0.767 to 0.966 and
from 0.672 to 0.912 were constructed. The constructed models of sonographic
parameters of both kidneys in men endo-mesomorphic somatotype most often include
the circumferential body dimensions (22.4%), cephalometric indices and the thickness
of skin and fat folds( 17.1%), body diameters( 14.5%), and longitudinal body dimensions
(11.8%). The constructed models of sonographic parameters of both kidneys in women
endo-mesomorphic somatotype most often include circumferential body sizes(23.1%),
body diameters (20.5%), cephalometric indices( 19.2%) and thickness of skin and fat
folds(16.7%). In the analysis of entering into models of sonographic parameters of the
kidneys anthropometric and somatotypological indicators, expressed manifestations of
asymmetry and sexual dimorphism.

Keywords: regression analysis, practically healthy men and women, sonographic
parameters of the kidneys, anthropometry, endo-mesomorphic somatotype.

Introduction

Sonography is a method of non-invasive study of the and the absence of side effects, this method of research has
human body based on the piezoelectric effect. Different become widespread in the prenatal diagnosis and diagnosis
fabrics in their own way prevent the spread of ultrasound of diseases of the internal organs, in particular, the kidneys

waves due to different acoustic resistance.

Due to its safety [8]. In a series of diagnostic measures for the detection of
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kidney diseases one of the leading places takes ultrasound.
The findings are often critical to the tactics of further diagnostic
procedures [5, 11].

One of the most important tasks in the organization of
treatment of patients with traumatic diseases and kidney diseases
is individualized diagnosis, and for this purpose, knowledge of
the standard morphometric parameters of this body and
modeling, depending on the anthropometric indicators, are
necessary. Development of endo- and angiosurgery requires
detailed knowledge of the dimensional variability of the kidneys
of persons of different constitutional typesin certain age periods,
which allows developing differential diagnostic criteria in
determining the treatment tactics [6, 7, 8].

Active studies are aimed at finding interconnections between
sonographic indicators of the kidneys and anthropometric
indicators among healthy, sick population, representatives of
different ethnic groups, people of all ages and sex, performed
by foreign researchers in recent years, indicate a high interest
in this topic and its relevance [1, 3, 6-9, 16], which, together
with the need to create a normative basis for ultrasound
parameters of the kidneys for the population of Ukraine of
different somatotypes, leads to in-depth study of this topic.

The purpose of the work is to analyze the regression
models of individual sonographic sizes of the kidneys in
practically healthy men and women of the endo-
mesomorphic somatotype, depending on the peculiarities
of the structure and size 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 taken
initial sonographic parameters and anthropometric indicators
97 healthy men and almost healthy 121 women of the first
mature age (21 to 35) that the third generation residing in
Podillia region of Ukraine.

Sonographic renal research conducted using ultrasonic
diagnostic system "CAPASEE" SSA-220A (Toshiba, Japan)
convex transducer with an operating frequency of 3.75 MHz
and a diagnostic ultrasound system Voluson 730 Pro (Austria),
4-10 MHz convex transducer. For each kidney, the length,
width (transverse size) and front and rear dimensions were
determined; the area of the longitudinal and transverse
sections of the kidneys and their sinuses, as well as the volume
of the right and left kidneys.

All of them had an anthropometric survey conducted by
V.V. Bunak in the modification of P. P. Shaparenko [19].
The evaluation of the somatotype was carried out according
to the mathematical scheme of J. Carter and B. Heath [2].
Determining the absolute amount of fat, bone and muscle
components of body weight was calculated by the formula
J. Matiegka [14] and the muscular component - by the
formulas of the American Institute of Nutrition [20].

For the construction of models of individual sonographic
parameters of the kidneys, the method of stepwise regression
analysis in the package "STATISTICA 6.1" was used.

Results

In the practically healthy men of the endo-mesomorphic
somatotype (n = 18), the following reliable models of
sonographic parameters of the right and left kidneys were
constructed depending on the features of anthropometric
and somatotypological indicators:

RE_R_DL (the length of the right kidney in the
longitudinal section) = 128.4 - 2.220 x GPPL + 2.248 x
GGR + 0.755 x GL - 1.358 x ACR + 1.837 x OBPL1 - 0.297
x x OBGK1 (R?=0.914; F_ .. =19.41; p<0.001; St. Error of
estimate=1.993),

(6,11)

where (here and in the future), GPPL - thickness of the
skin-fat fold (TSFF) on the front surface of the shoulder
(mm); GGR - TSFF on chest (mm); GL - TSFF under the
shoulder blade (mm); ACR - shoulder width (cm); OBPL1
- girth shoulder in a tense state (cm); OBGK1 - girth of the
chest on the inhalation (cm); R? - coefficient of
determination; F(!’”)=!!,!! - critical (!’!!)and got (!,!Mvalue of
Fisher's criterion; St. Error of estimate - standard error of
the standardized regression coefficient;

RE_L_DL (the length of the left kidney in the longitudinal
section) = 48.51 + 0.878 x ATPL - 1.565 x PSG + 1.053 x
MA - 2.393 x B_SH_GL - 1.682 x OBPL, + 0.925 x
SAG_DUG (R?=0.945; F(.. )=31.29; p<0.001; St. Error of
estimate=2.420),

6J1)

where (here and in the future), ATPL - height of shoulder
point (cm); PSG - transverse mid-thorax size (cm); MA -
muscular component of body weight by the American
Institute of Nutrition (kg); B_SH_GL - greatest head width
(cm); OBPL, - shoulder girdle in a non-stressed state (cm);
SAG_DUG - sagittal arch of the head (cm);

RE_R_PO (width of the right kidney in the longitudinal
section) = 2.267 + 0.600 x OBT + 0.994 x MA - 1.620 x
ATND + 1.295 x H - 0.423 x OBGK,, (R?>=0.935; F _ ,=18.45;
p<0.001; St. Error of estimate=1.922),

(7.9)

where (here and in the future), OBT - waist
circumference (cm); ATND - height of the super-sternum
point (cm); H - body length (cm); OBGK, - girth of the
chest on exhalation (cm);

RE_L_PO (the width of the left kidney in the longitudinal
section) = 55.45 + 0.830 x PSG - 3.522 x B_DL_GL +
2.440 x SH_N_CH + 2.618 x OBPR,, - 0.319 x ATP - 0.773
x GGL (R?=0.958; F .. =42.31; p<0.001; St. Error of
estimate=1.584),

(6,11)

where (here and in the future), B_DL_GL - greatest head
length (cm); SH_N_CH - mandibular width (cm); OBPR, -
forearm girth in the lower third (cm); ATP - finger point
height (cm); GGL - TSFF on the shin (mm);
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RE_R1SRE (area of the longitudinal section of the right
kidney) = 116.1 + 1.533 x MA - 2.656 x SGK - 0.677 x ATP
-1.800 x ACR + 1.646 x SAG_DUG - 1.428 x GGR (R?=0.887;
F(6’11)=14.43; p<0.001; St. Error of estimate=2.815),

where (here and in the future), SGK - anterior-posterior
chest size (cm);

RE_R2SRE (square cross section of the right kidney) =
16.55 + 0.482 x MA - 0.487 x ATP + 2.323 x N_SH_GL +
1.147 x SGK - 0.356 x OBGK, (R*=0.767; Fs.12=7,89; p<0.01;
St. Error of estimate=2,318),

where (here and in the future), N SH GL - minimum
width of the head (cm);

RE_L1SRE (area of the longitudinal section of the left
kidney) = 215.5 + 2.641 x MA - 5.301 x B DL GL - 3.292 x
OBPL, - 1.650 x SGK - 0.867 x PSG + 0.346 x GG (R?>=0.938;
F(6’11)=27.55; p<0.001; St. Error of estimate=2.254),

where (here and in the future), GG - TSFF on the abdomen
(mm);

RE_L2SRE (cross-sectional area of the left kidney) =
-10.60 + 0.373 x MM + 0.717 x SGK - 0.516 x GBD + 1.773
x EPPL -0.352 x SPIN + 1.160 x EPB (R?=0.966; F6.11=92.20;
p<0.001; St. Error of estimate=0.481),

where (here and in the future), MM - muscle mass
component by Matiegka (kg); GBD - TSFF on the thigh (mm);
EPPL - width of the distal epiphysis (WDE) of the shoulder
(cm); SPIN - interstitial distance of pelvis (cm); EPB - WDE
of hip (cm);

RE_R1SSI (area of the longitudinal section of the sinus
of the right kidney) = 2.124 + 0.954 x SH_N_CH - 0.777 x
ATP - 0.962 x GPPL + 0.845 x ATL + 1.709 x MX - 0.855 x
OBS (R?=0.918; F =20.53; p<0.001; St. Error of
estimate=1.151),

(6,11)

where (here and in the future), ATL - height of pubic point
(cm); MX - mesomorphic component of the somatotype
according to Hit-Carter (score); OBS -foot circumference (cm);

RE_R2SSI (square cross section of the sinus of the right
kidney) = -849.5 - 17.36 x GZPL + 101.4 x OBSH - 210.1 x
EPG + 19.96 x GL - 10.31 x OBGK, (R?=0.909; F . ,=23.98;
p<0.001; St. Error of estimate=58.04),

(5,12)

where (here and in the future), GZPL - TSFF on the back
of the shoulder (mm); OBSH - neck circumference (cm);
EPG - WDE of shin (cm);

RE_L1SSI (the area of the longitudinal section of the sine
of the left kidney) = 83.84 + 1.469 x MA - 2.528 x OBPL, -

2.491 x B_DL_GL + 0.298 x ATV - 0.776 x SGK (R>=0.881;
F(5’11)=17.81; p<0.001; St. Error of estimate=1.749),

where (here and in the future), ATV - height of the swivel
point (cm);

RE_L2SSI (square cross section of the sinus of the left
kidney) = -66.21 + 28.37 x OBSH + 46.75 x SH_N_CH -
48.51 x N_SH_GL + 16.39 x GZPL - 15.34 x OBS (R>=0.846;
F(5’12)=13.16; p<0.001; St. Error of estimate=39.71);

RE_R_VRE (volume of the right kidney) = 90.09 + 5.063
x MA + 2.421 x OBT - 3.274 x OBGK2 - 2.596 x ATP +
11.07x N_SH_GL (R*>=0.866; F(. .,)=15,52; p<0,001; St. Error
of estimate=13.67);

5,12)

RE_L_VRE (volume of the left kidney) = -238.7 + 5.740 x
OBBB - 3.576 x GB + 2.712 x GL - 8.512 x B DL_GL
(R>=0.847; F(4’13)=18.05; p<0.001; St. Error of estimate=10.95).

where (here and in the future), OBBB - hips circumference
(cm); GB - TSFF on the side (mm).

In the practically healthy women of the endo-
mesomorphic somatotype (n = 24), the following reliable
models of sonographic parameters of the right and left
kidneys were constructed, depending on the features of the
anthropometric and somatotypological parameters:

RE_L_DL (the length of the left kidney in the longitudinal
section) = -11.67 + 2.735 x TROCH - 5.558 x B_SH_GL +
1.226 x OBT - 1.778 x MM + 7.200 x EPG + 1.410 x PNG
(R?=0.906; F(6’15)=24.07; p<0.001; St. Error of
estimate=2.400),

where (here and in the future), TROCH - inter-swivel
distance of the pelvis (cm); PNG - lower thoracic transverse
size (cm);

RE_R_PO (width of the right kidney in the longitudinal
section) = 50.17 - 2.355 x GPPL + 1.575 x SPIN - 2.686 x
CONJ + 0.843 x GL - 1.233 x SGK + 0.416 x OBT (R>=0.902;
F(6’15)=23.01; p<0.001; St. Error of estimate=2.115),

where (here and in the future), CONJ - pelvic external
conjugate (cm);

RE_L_PO (the width of the left kidney in the longitudinal
section) = 77.60 + 3.138 x N_SH_GL - 0.915 x GZPL - 3.935
x B_SH_GL + 0.789 x SPIN - 0.240 x ATL (R?=0.807;
F(5’16)=13.34; p<0.001; St. Error of estimate=2.228);

RE_R_TO (anteriorposterior size of the right kidney on a
cross-section) = -129.3 + 0.626 x PSG + 1.917 x OBSH -
0.754 x ATL+ 1.714 x SAG_DUG +4.372 x B_SH_GL + 26.29
x S (R?=0.809; F =10.58; p<0.001; St. Error of
estimate=2.502),

(6,15)
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where (here and in the future), S - body surface area (m?);

RE_L_TO (anterior-posterior size of the left kidney on a
cross-section) = 81.92 + 1.491 x OBS - 0.765 x ATL + 0.209
x GG + 2.678 x OM - 0.591 x GZPL - 1.862 x N_SH_GL
(R?>=0.840; F(6’14)=12.23; p<0.001; St. Error of estimate=1.545),

where (here and in the future), GG - TSFF on the abdomen
(mm); OM - bone component of body weight by Matiegka

(ka);

RE_R1SRE (area of the longitudinal section of the right
kidney) = 201.1 - 2.552 x SGK - 1.782 x GPPL + 1.076 x GL
- 4.766 x OBK - 1.407 x OB_GL + 1.882 x OBS (R%=0.752;
F(6’15)=7.58; p<0.001; St. Error of estimate=2.999),

where (here and in the future), OBK - brush
circumference (cm); OB_GL - head circumference (cm);

RE_R2SRE (square cross section of the right kidney) = -
40.95 + 1.239 x N_SH GL + 1.039 x SAG DUG - 0.822 x
GGR + 1.059 x CONJ - 2.580 x MX + 1.806 x FX (R?>=0.805;
F(6’14)=9.64; p<0.01; St. Error of estimate=1.277),

where (here and in the future), FX - endomorphic
component of the somatotype according to Hit-Carter (score);

RE_L1SRE (area of the longitudinal section of the left
kidney) = -3.634 + 1.258 x PNG + 1.280 x OBS - 0.976 x
GPPL + 1.659 x TROCH - 2.950 x B_SH_GL - 0.291 x OBB
(R?=0.912; F(6’14)=24.08; p<0.001; St. Error of
estimate=1.442),

where (here and in the future), OBB - hip circumference
(cm);

RE_L2SRE (cross-sectional area of the left kidney) = 3.414
+ 1.480 x OBS - 0.483 x ATL + 0.330 x MA + 1.623 x EPB
+ 0.468 x TROCH - 0.216 x OBT (R?>=0.881; F__. =17.28;
p<0.001; St. Error of estimate=0.871);

(6,14)

RE_R2SSI (square cross section of the sinus of the right
kidney) = 126.9 + 54.19 x SH_LICA - 40.14 x OBS + 3.34 x
OBSH - 30.70 x SGK (R?=0.672; F ,..=8.18; p<0.001; St.
Error of estimate=67.58),

(4,16)

where (here and in the future), SH_LICA - face width
(cm);

RE_L1SSI (the area of the longitudinal section of the sine
of the left kidney) = -17.47 + 0.863 x PNG + 1.371 x OBPR, +
0.506 x GBD - 0.850 x GGL + 1.522 x MX - 0.483 x OBPL,
(R?=0.909; F(6’14)=23.28; p<0.001; St. Error of estimate=0.767);
RE_L2SSI (square cross section of the sinus of the left
kidney) = -2099 - 18.52 x GZPL + 46.01 x OBS + 37.16 x

SAG_DUG - 8.160 x ATP + 29.88 x OBPL, + 23.99 x
SH_N_CH (R?=0.871; F( =15.76; p<0.001; St. Error of
estimate=44.40);

6,14)

RE_R_VRE (volume of the right kidney) = -480.9 + 11.96
x N_SH_GL + 4.424 x SPIN - 2.699 x ATV + 8.291 x OBSH
+5.603 x SAG_DUG + 5.998 x OBS (R?=0.849; F 615 =14.06;
p<0.001; St. Error of estimate=10.82);

RE_L_VRE (volume of the left kidney) = -302.6 - 9.322
x GPPL + 39.93 x EPPL + 14.28 x EPB + 2.448 x SPIN +
2.321 x SAG_DUG (R?>=0.801; F, .. =12.10; p<0.001; St.
Error of estimate=9.767).

(5,15)

Discussion

Obtaining the most objective information about a particular
patient, reducing the proportion of subjectivity, the importance
of personality factors in the work of the doctor are features of
modern requirements to the doctor in terms of differential
diagnosis of pathology of internal organs [10, 12, 13]. In turn,
the information obtained is the basis for the elaboration of a
complex of adequate medical treatment. This process has so
far been performed by the doctor himself without the use of
any special devices that facilitate the processing of information,
while taking a significant part of the working time.

The use of a mathematical method for establishing
quantitative relationships between a set of anthropometric
parameters and sonographic parameters of a patient allows
in some cases to significantly improve early diagnosis of
diseases, make it not only timely, but also accurate [15, 18].
In view of the above, it is necessary to conduct a diagnostic
ultrasound examination of the kidneys and to apply the
methods of mathematical modeling and multidimensional
statistics for the creation of a practically significant model of
the body that manifests the relationship between factors such
as total, longitudinal, transverse, circumferential dimensions,
TSFF and others [17].

Thus, in men of the endo-mesomorphic somatotype of
16 possible regression models were constructed 14
sonographic parameters of the left and right kidneys,
depending on anthropometric and somatotypological with
indices R? from 0.776 to 0.966. In reliable models, the
anterior-posterior size of the right and left kidneys on the
transverse section of R? is less than 0.6 (respectively, 0.528
and 0.597) and therefore they are not essential for practical
medicine.

The constructed models of sonographic parameters of
both kidneys in men of the endo-mesomorphic somatotype
most often include circumferential body dimensions (22.4%),
cephalometric indices and TSFF (by 17.1%), body diameters
(14.5%) and longitudinal body sizes (11.8%). Among the
individual anthropometric and somatotypological parameters
of the body models most often include the muscle component
of the body weight by the American Institute of Nutrition (up
to 7 models), the height of the finger point and the anterior-
posterior size of the chest (up to 5 models).
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The constructed models of sonographic parameters of
the right kidney in men of the endo-mesomorphic
somatotype most often include circumferential body
dimensions (26.3%), TSFF (18.4%) and longitudinal body
sizes (15.8%). Among the individual anthropometric and
somatotypological parameters of the body models most often
include the height of the finger point, the muscle component
of the body weight at the American Institute of Nutrition (up
to 4 models), the girth of the chest on exhalation (up to 3
models).

The models of sonographic parameters of the left kidney
in men of the endo-mesomorphic somatotype most often
include cephalometric indices (23.7%), diameters and girths
of the body (by 18.4%) and TSFF (15.8%). Among the
individual anthropometric and somatotypological parameters
of the body, models most often include the largest length of
the head (up to 4 models), transverse mid-thoracic size,
anterior-posterior chest size, muscle mass component of
the American Institute of Nutrition (up to 3 models).

Thus, for women of the endo-mesomorphic somatotype,
as for men, from 16 possible, 14 models of sonographic
parameters for the left and right kidneys, based on
anthropometric and somatotypological indices with R? from
0.672 to 0.912, were constructed. In reliable models, the
length of the right kidney in the longitudinal section and
the square of the longitudinal section of the right side of
the right kidney R?is less than 0.6 (respectively, 0.385 and
0.191) and therefore they do not matter for practical
medicine.

The constructed models of sonographic parameters of
both kidneys in women of the endo-mesomorphic
somatotype most often include circumferential body
dimensions (23.1%), body diameters (20.5%), cephalometric
indexes (19.2%), and TSFF (16.7%). Among the individual
anthropometric and somatotypological parameters of the
body, models most often include the circumference of the
foot (up to 7 models), sagittal arc of the head (up to 5 models),
the largest head width, the height of the pubic point, the
interstitial distance of the pelvis, and the TSFF on the front
surface of the shoulder (up to 4 models).

The constructed models of sonographic parameters of
the right kidney in women of the endo-mesomorphic
somatotype most often include cephalometric indices, body
diameters, and circumferential body sizes (by 24.2%). Among
individual anthropometric and somatotypological parameters
of the body models most often include sagittal arc of the
head, anterior-posterior size of the chest, foot circumference
and neck circumcision (up to 3 models).

The constructed models of sonographic parameters of
the left kidney in women of the endo-mesomorphic
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MOZAEJ1I COHOrPA®IYHUX NAPAMETPIB HUPOK Y YOJIOBIKIB | XIHOK EHAO-ME30OMOP®HOIo
COMATOTUNY B 3AJIEXXHOCTI Bl OCOBJIMBOCTEM AHTPOMOMETPUYHUX MOKA3HUKIB

3acrocyBaHHs MaremMaTudHoro MeToay /15 BCTaHOBJIEHHS! KislbKiCHUX B32€MO3B'sI3KiB MiXX HabOpOM aHTPOMOMETPUYHUX NapameTpiB
i COHOrpaiyHMX NoKasHMKIB nauieHTa A03BOJISIE B PsSAi BUNaAKiB 3HAYHO MOKPALLMTY PaHHIO AiarHOCTUKY 3axXBOPIoBaHb, 3p0buTy ii He
Ti/IbKW CBOEYACHOIO, ase ki To4HO. MeTa poboTu - MPOBECTV aHasli3 perpeciviHux mogeneii iHanBiayanbHUX COHorpagidHnX po3mipiB
HUPOK Y MNPaKTUYHO 340POBMUX YOJIOBIKIB | XXiHOK €HA0-Me30MOP®HOIro cCoMaroTurny B 3a/1IeXHOCTI Bia 0cobimBocTeli 6y40Bu i po3mipisB
Tina. CoHorpagiyHe [OCNiAXEHHSI HAPOK MpoBeneHO 3a AO0NOMOrolo y/ibTpa3BykoBoi aiarHocTuyHoi cuctemu "CAPASEE" SSA-220A
(Toshiba, £roHis). [Ans KOXHOI HUPKWN BU3HAYaIn: AOBXUHY, WNPUHY (MONepe4YHnii po3mip) i nepenHbo-3a4Hii Po3Mipy; oLl
r0340BXHbOro Ta rornepe4YHoro nepepiay HUPOK Ta ix CUHYCIB, a Takox ob'em npaBoi i niBoi HUPOK. Ycim im 6yno nposeneHo
aHTporioMeTpuyHe obCcTexeHHs1 3a B. B. ByHakom y moamikauii I1. I1. LLanapeHka. OLiHKy cOMaToTymny rnpoBoanv 3a MatemMaTnyHoo
cxemoto J. Carter i B. Heath. Bu3Ha4eHHsi abCOIIOTHOI KislbKOCTi XUPOBOro, KiCTKOBOro i M'930BOro KOMIMOHEHTIB Macu Tina
po3paxoByBanv 3a popmynamu J. Matiegka, a Takox m'a30BUI KOMMIOHEHT - 3a popmyiamm AMEPUKAHCbKOro iIHCTUTYTY Xap4yBaHHS.
Ans nobygoswn mogeneii iHAnBIAyanbHUX COHorpagidHUX napameTpiB HUPOK GyB 3acToCOBaHWUi MeToZ MOKPOKOBOrO perpeciiHoro
aHani3dy B naketi "STATISTICA 6.1". Y npakTn4HO 340p0BMX 40/O0BIKIB i XIiHOK [1oginns eHpo-me3o0MopgdHoOro comaroruny iz 16
MOXMBMX oByaoBaHi rno 14 [OCTOBIPHUX perpeciviHnx Moaesi coHorpagdidHUX napameTpis npasoi i 1iBOi HUPKU B 3a/1€XXHOCTI Bif
aHTPOMO-COMAaTOTUMOJOMYHUX MOKa3HUKIB i3 koediuieHToM aetepmiHauii BignosigHo Bia 0,767 no 0,966 ta Big 0,672 go 0,912. [lo
robynoBaHux mMoaesneli CoHorpapiyHx napameTpis 060X HUPOK Yy YOJIOBIKIB €eHA0-Me30MOPGHOro coMaToTvna HalyacTilue BXoasiTb
obxBarHi poamipu Tina (22,4%), kepanoMmeTpuyHi NoKa3HUKM | TOBLUMHA LUKIPHO-KMPOBUX ckaanok (no 17,1%), giametpu Tina
(14,5%) i no3gosxHi po3mipn Tina (11,8%). o nobynoBaHux moaeneli coHorpa®idHux napametpiB 060X HUPOK Y XIHOK eHAo-
Me30MOopGHOIro comaToTuna HaryacTille BXoAsTb 00xBaTHi po3mipu Tina (23, 1%), giametpun Tina (20,5%), kepanomeTpuyHi nokasHukm
(19,2%) i TOBLUMHA LLUKIPHO-XMpPOBUX cknaagok (16,7%). Mpu aHanisi BXOAXEHHS A0 Moaesiesi COHOorpapidyHuX napameTpiB HUPOK
GHTPOMOMETPUYHUX | COMaTOTUMOMOMYHUX MOKa3HWKIB BCTAHOBJIEHI BUPAXEHI MPOSIBU acuMeTpii i ctareBoro AnmMopgiamy.
KniouoBi cnoBa: perpeciviHnii aHani3, npakTu4HO 340pP0Bi 4OJIOBIKW | XIHKW, COHOrpagiyHi napameTpu HUPOK, aHTPOrNoOMETpiIs,
eHA0-Me30MOpPGHUY coMaToTur.
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MOJAEJZIU COHONPA®UYECKMUX MAPAMETPOB MNOYEK Y MYXYUH U XEHWWUH 3HAO-ME3OMOP®HOrNro
COMATOTUNA B 3ABUCUMMOCTU OT OCOBEHHOCTEW AHTPOMOMETPUYECKUX MOKABATEJEN

lNpymeHeHne matemarnyeckoro MeToaa AJs1si YCTaHOBJIEHUS] KO/IMYECTBEHHbIX B3aMMOCBSI3Ei Mexay HabopoM aHTPOrOMETPUYECKMX
rnapamMeTpoB 1 COHOrpapuyYecKnx rokasaresnen rnauneHTa rno3BoJsieT B psae C/y4aeB 3HaYUTEIbHO YIyHLINTb PaHHIOK AnarHOCTUKY
3aboneBaHwii, caenaTb ee He TOJIbKO CBOEBPEMEHHOM, HO 1 TOYHOM. Llenb paboTsbl - MPOBECTV aHa/n3 perpecCuoHHbIX Moaenei
NHANBUAYATIbHbBIX COHOrpapu4eckmnx pasmepoB roYeK y rnpakTn4ecku 340P0BbIX MYXYUH U XEHLUMH 3HA0-ME30MOPPHOro comarotuna
B 3aBUCUMOCTN OT OCOOEHHOCTEV CTPoeHusi N pasmepoB Tesna. CoHorpagu4eckoe MCC/enoBaHus MoYeK MpoBeneHo C MOMOLLbIO
YNbTPa3ByKOBOV AnarHoctuyeckon cuctembl "CAPASEE” SSA-220A (Toshiba, SinoHus). [ns kaxaow rno4Yku onpenessiv: AiuHy,
LUMPUHY (OMNEePeYHbIVi PasMep) v NnepesHe-38aHNV pasmepsl; M10Waan MPOLOILHOMO M NOMNepevYHoro Ce4EHns MoYeK U Ux CUHYCOB,
a Takxe obbem rnpaBovi v neBovi rnovek. Bcem vm 6bi1Io NpoBeneHo aHTporiomeTpuyeckoe obcnenosBaHus no B. B. bByHaky B
moaugukaumm [1. 1. LLlanapeHka. OueHKy comaroTvna rnpoBoanan rno marematnyeckon cxeme J. Carter n B. Heath. OnpenenerHue
abCo/IOTHOr0 KO/IMYECTBAa XUPOBOM, KOCTHOW M MbILLUEYHOM KOMIMOHEHTOB Macchl Tena paccuntbiBaan rno ¢opmynam J. Matiegka,
a TakXe MbILLIEYHbIVI KOMIOHEHT - M0 popmynam AMEpUKaHCKOro MHCTUTYTa NuTaHus. [ nocTpoeHus Moaenen nHAnBuAYanbHbIX
COHOrpaguy4ecknx napameTpoB no4ek Obls MPUMEHEH METOA MoLuaroBOro PerpeccuoHHoro aHanamsa B rnakete"STATISTICA 6.17.
Y npaktnyeckn 340P0BbIX MYXYUH N XEHLWMH 1040165 9HAO0-ME30MOPPHOro comarotuna m3 16 BO3MOXHbIX MOCTPOEHb! M0 14
JOCTOBEPHbIX PErpecCUOHHbIX MOAEEN COHOrpapu4eckux napamMeTpoB rpaBovi N J1€BOV MOYKN B 3aBUCUMOCTM OT aHTPOMNo-
CoOMaToTUIMONIOrMYECKMX rokKasaTeseli ¢ KoapPUUNMEHTOM AeTepMuHaumm cootBeTcTBeHHO ot 0,767 ao 0,966 n ot 0,672 no 0,912.
K nocTpoeHHbIM MoAesnsiM COHOrpapuyeckmnx napameTpoB obenx rovyek y MyXYuH 3HOAO0-MEe30MOpP@dHOro comaroTuna yaile BCero
BXOOAT 0bxBaTHble pa3mepbl Tena (22,4%), kepanomerpuyeckme rnokasaresnm v TOJLLMHA KOXHO-KUPOBbLIX ckaaaok (rno 17,1%),
Anametpsl Tena (14,5%) v npononbHeie pasmepsl Tena (11,8%). K nocTpoeHHbIM MoAesssM COHOrpapuyecknx rnapamerpos
0bevix MoYeK y XEeHLUNH 3HAO0-Me30MOPGHOro comaroTurna 4aie BCcero BXoasiT obxBaTHble pa3mepsl Tena (23,1%), avamertpsi
Tena (20,5%), kepanomerpuieckmne rnokasarenm (19,2%) v TonmHa KOXHO-XnNPOoBLIX cknagok (16,7%). lNpu aHann3e BxoxaeHus
K MoZesiiM COHOrpapu4eckux napameTpoB Mo4YeK aHTPOMOMETPUYECKUX M COMatoTUMOIOrM4eckux rnokasarteseri yCcTaHOB/EHb!
BbIPaXEHHbIE MPOSIBIEHUST aCUMMETPUN U MOJIOBOr0 ANMOPGU3Ma.

KnioueBble cnoBa: perpecCUOHHbIV aHann3, NpPakTU4eckn 340P0BbIE MYXYUHbI U XEHLUMHbI, COHOrpapuyeckne napamerpbl
rnoyek, aHTPONOMETPUsl, IHLO-ME30MOPPHbLIVI COMATOTUI.
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