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The research for new vertebro-somatometric correlations will significantly improve the
possibilities of methods for individualizations of the normal parameters and will
accelerate the introduction of scientific developments into the daily practice of clinicians,
radiologists, neurosurgeons and other specialists. The aim of research is to investigate
the peculiarities of relationships between partial linear dimensions of the lumbar
intervertebral discs, their total sizes and relative indicators with somatometric
parameters in the youth and young adult males in norm. The linear dimensions of the
lumbar intervertebral discs (height, sagittal and transverse sizes) were measured
noninvasively on the MRI images in the axial, sagittal and coronal plains. The
somatometric investigation was performed individually with measuring of the general
(length and weight of body) and particular sizes (the longitudinal sizes, the transverse
sizes, the circumferences, pelvic sizes and skinfolds thickness). The bony, muscle and
fat components of the body mass were calculated. Correlation analysis was performed in
the "Statistica 6.1" license package. The arithmetic means of absolute correlation
coefficients between particular and total individual sizes of IVD,,,» IVD,,,5 IVD,,,,
IVD, ,, sand relative quantity with somatometric parameters were calculated with following
results: arithmetic means of absolute correlation coefficients for particular individual
sizes are within 0.080 - 0.150; for total sizes - 0.240; for ratio of the total sizes to the
mass-growth coefficient - 0.490. Analysis of arithmetic mean values of absolute correlations
with somatometric parameters in youth and young adult males in the norm (17-28 years)
showed a gradual increase in the values of correlation coefficients and an increase in the
number of significant correlations with maximum values in relative indicators. Thus, in
youth and young adult males aged 18-28 years, the features of the relationship of
somato-anthropometric parameters with the linear dimensions of the intervertebral
discs of the lumbar spine in the norm were studied. The numerous relationships
between the partial (height, sagittal and transverse sizes) linear dimensions and total
sizes of the lumbar intervertebral discs in the youth and young adult males in norm (17-
28 years) with their somatometric parameters were found. Thus, the use of relative
indicators can be more acceptable in the subsequent mathematical modeling of
individual indicators, in particular, the parameters of the intervertebral discs.
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Introduction

Lower back pain is directly associated with intervertebral
disc degeneration [7, 15, 19]. Early detection by medical
specialists of patients at risk for the development of
vertebrological disease is therefore essential [12, 18, 23,
29, 33]. The use of the noninvasive analysis of
morphological properties, normative absolute and relative
linear intervertebral discs dimensions for interpretation of
the radiological results can improve the evidentiary

direction of preclinical spine pathology manifestations
definition, facilitate differential diagnosis, dynamic clinical
observation and treatment effectiveness [10, 16, 35]. The
constitutional and anatomical variations, the
spondylometric parameters particularity of the functional
spinal unit elements form an important prerequisites of
spine pathology origin [20]. The obtained results of
interrelations between linear intervertebral discs (IVDs)
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sizes with somatometric parameters for detection of spine
pathology are used. Nowadays one can find numerous
studies concerning this scientific problem. However,
researching correlations between partial linear dimensions
and total sizes of IVDs with somatometric parameters of
girls and women of the first adult age in Ukrainian studies
are underrepresented.

The aim of research is to investigate the peculiarities of
relationships between partial linear dimensions of the
lumbar intervertebral discs, their total sizes and relative
indicators with somatometric parameters in the youth and
young adult males in norm.

Materials and methods

The Bioethics Committee of the National Pirogov
Memorial Medical University (Vinnytsia) didn't find in
research materials anything contrary basic bioethical
norms of the Helsinki Declaration, the Council of Europe
Convention on Human Rights and Biomedicine (1997),
the relevant provisions of the WHO and the laws of Ukraine.

Anthropometric measurements are a non-invasive and
inexpensive method to assess patients' nutritional status
and have been suggested for wide use in clinical practice
[31]. Individual somatometric investigation was performed
for each person. General (body length and body weight)
and particular sizes (the longitudinal, the transverse and
the circumference sizes, pelvic sizes and skinfolds
thickness) according to the Bunak V. procedure were
measured [4]. The bony, muscle and fat components of the
body mass were estimated by the method of Matiegka J.
[21] and the American Institute of Nutrition (AIN) [32].

The lumbar spine MRI [26, 27] in the juniors and early
adulthood males in norm (17-28 years) with the measuring
of anterior-posterior diameter, frontal diameter and vertical
size of the lumbar IVD was carried out. The anterior height,
medial height and posterior height of the IVDs in sagittal
plane of MRI of the lumbar spine data were measured.
Average height (height) of each lumbar IVDs was calculated
as an arithmetic mean of the IVDs height in front, central
and back portions on midsagittal plane of lumbar MRI data.
The total IVD size of investigated girls and women of the
first adulthood was calculated as a sum of sagittal size
(anterior-posterior diameter), transverse size (frontal
diameter) and height (vertical size) for each lumbar IVD.
The statistical analysis was performed by using the
Pearson's correlation coefficient (r) in the licensed statistical
software "Statistica 6.1". To assess the strength of the
correlation, the Robert Chaddock system [8] was used.

Results

It is established, that average heights IVDs have only
wery weak reliable Pearson's correlation coefficient with
somatometric measures.

The transverse size IVD , , has weak positive reliable
Pearson's correlation coefficient (r) with body length
(r=0.332), with muscle component of the body mass

(r=0.314).

The transverse size IVD,, , has weak positive reliable
Pearson's correlation coefficient (r) with body length
(r=0.312), with muscle component of the body mass
(r=0.376).

The transverse size IVD , , has weak positive reliable
Pearson's correlation coefficient (r) with body length
(r=0.329), with suprasternal height (r=0.333), with pubical
height (r=0.307), with shoulder height (r=0.349), with
dactylon height (r=0.302).

The transverse size IVD, , . has weak positive reliable
Pearson's correlation coefficient (r) with body length
(r=0.326), with suprasternal height (r=0.347), with dactylon
height (r=0.319), with muscle component of the body mass
(r=0.327).

The sagittal size IVD ,,, has weak positive reliable
Pearson's correlation coefficient (r) with body length
(r=0.309), with suprasternal height (r=0.333), with pubical
height (r=0.307), with shoulder height (r=0.349), with
dactylon height (r=0.302), with biceps skinfold (r=0.321),
with volar forearm skinfold (r=0.379), with calf skinfold
(r=0.326), with muscle component of the body mass
(r=0.354).

The sagittal size IVD,,,, has weak positive reliable
Pearson's correlation coefficient (r) with body length
(r=0.318), with volar forearm skinfold (r= 0.339), with chest
skinfold (r=0.363).

The sagittal size IVD ,,, has weak positive reliable
Pearson's correlation coefficient (r) with body length
(r=0.332), with distancia spinarum (r=0.310), with volar
forearm skinfold (r=0.325), with muscle component of the
body mass (r=0.303).

The sagittal size IVD, , . has weak positive reliable
Pearson's correlation coefficient (r) with body length
(r=0.361), with suprasternal height (r=0.317), with shoulder
height (r=0.376), with dactylon height (r=0.316), with chest
skinfold (r=0.310), with muscle component of the body mass
(r=0.319).

Total size IVD,, , has positive reliable Pearson's
correlation coefficient (r) with muscle component of the
body mass (r=0.523), with body length (r=0.427), with
suprasternal height (r=0.412), with shoulder height
(r=0.392), with dactylon height (r=0.353), with transverse
lower-sternal size (r=0.319), with calm arm circumference
(r=0.366), with upper forearm circumference (r=0.355), with
lower forearm circumference (r=0.380), with thigh
circumference (r=0.390), with calf circumference (r=0.475),
with lower leg circumference (r=0.310), with foot
circumference (r=0.428), with chest circumference
(inspiration) (r=0.394), with chest circumference (full
expiration) (r=0.359), with chest circumference (mid
expiration) (r=0.356), with muscle component of the body
mass (AIN) (r=0.338).

Total size IVD,, ., has positive reliable Pearson's
correlation coefficient (r) with muscle component of the
body mass (r=0.560), with body length (r=0.361), with
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muscle component of the body mass (AIN) (r=0.392), with
suprasternal height (r=0.393), with shoulder height
(r=0.388), with dactylon height (r=0.410), with transverse
mid-sternal size (r=0.369), with transverse lower-sternal
size (r=0.375), with distancia trochanterica (r=0.347), with
calm arm circumference (r=0.406), with upper forearm
circumference (r=0.444), with lower forearm circumference
(r=0.338), with thigh circumference (r=0.429), with calf
circumference (r=0.390), with foot circumference (r=0.350),
with chest circumference (inspiration) (r=0.437), with chest
circumference (full expiration) (r=0.368), with chest
circumference (mid expiration) (r=0.401), with volar forearm
skinfold (r=-0.331).

Total size IVD ,, , has positive reliable Pearson's
correlation coefficient (r) with muscle component of the body
mass (r=0.587), with suprasternal height (r=0.542), with
shoulder height (r=0.507), with pubical height (r=0.351), with
body length (r=0.445), with body surface area (r=0.338), with
dactylon height (r=0.494), with transverse mid-sternal size
(r=0.416), with transverse lower-sternal size (r=0.384), with
distancia trochanterica (r=0.414), with tense arm
circumference (r=0.336), with calm arm circumference
(r=0.390), with upper forearm circumference (r=0.495), with
lower forearm circumference (r=0.383), with thigh
circumference (r=0.487), with calf circumference (r=0.428),
with lower leg circumference (r=0.307), with foot
circumference (r=0.435), with chest circumference
(inspiration) (r=0.460), with chest circumference (full
expiration) (r=0.350), with chest circumference (mid
expiration) (r=0.389), with bony component of the body mass
(r=0.433), with muscle component of the body mass (AIN)
(r=0.432).

Total size IVD , . has positive reliable Pearson's
correlation coefficient (r) with muscle component of the body
mass (r=0.553), with shoulder height (r=0.579), with body
length (r=0.408), with suprasternal height (r=0.487), with
pubical height (r=0.374), with dactylon height (r=0.464), with
trochanteric height (r=0.362), with transverse mid-sternal
size (r=0.463), with transverse lower-sternal size (r=0.358),
with distancia trochanterica (r=0.353), with calm arm
circumference (r=0.336), with upper forearm circumference
(r=0.425), with thigh circumference (r=0.443), with calf
circumference (r=0.340), with foot circumference (r=0.471),
with chest circumference (inspiration) (r=0.379), with chest
circumference (full expiration) (r=0.383), with chest
circumference (mid expiration) (r=0.371), with bony
component of the body mass (r=0.377), with muscle
component of the body mass (AIN) (r=0.466).

Ratio of the total sizes IVD, , to weight-length factor
has high positive reliable Pearson's correlation coefficient
(r) with ectomorphic component (r=0.824) and high negative
reliable Pearson's correlation coefficient (r) with following
somatometric measures: with body mass (r=-0.800), with
tense arm circumference (r=-0.739), with upper forearm
circumference (r=-0.740), with waist circumference
(r=-0.762), with chest circumference (inspiration) (r=-

0.738), with chest circumference (full expiration) (r=-0.707),
with chest circumference (mid expiration) (r=-0.730), with
weight-length rate (r=-0.891), with BMI (r=-0.890).

Ratio of the total sizes IVD , , to weight-length factor
has moderate negative reliable Pearson's correlation
coefficient (r) with following somatometric measures: with
transverse mid-sternal size (r=-0.600), with calm arm
circumference (r=-0.683), with lower forearm circumference
(r=-0.519), with thigh circumference (r=-0.629), with calf
circumference (r=-0.564), with body surface area (r=-0.695),
with mesomorphic component (r=-0.671), with muscle
component of the body mass (AIN) (r=-0.614), with muscle
component of the body mass (r=-0.538).

Ratio of the total sizes IVD , , to weight-length factor has
weak negative reliable Pearson's correlation coefficient (r)
with following somatometric measures: with distal femur
width (r=-0.349), with transverse lower-sternal size
(r=-0.492), with anterior-posterior chest size (r=-0.352), with
shoulder width (r=-0.371), with distancia trochanterica
(r=-0.410), with lower leg circumference (r=-0.350), with neck
circumference (r=-0.477), with triceps skinfold (r=-0.336),
with subscapular skinfold (r=-0.414), with chest skinfold
(r=-0.337), with abdominal skinfold (r=-0.329), with suprailiac
skinfold (r=-0.339), with endomorphic component (r=-0.373),
with bony component of the body mass (r=-0.334), with fat
component of the body mass (r=-0.385).

Ratio of the total sizes IVD , , to weight-length factor
has high positive reliable Pearson's correlation coefficient
(r) with ectomorphic component (r=0.834) and high negative
reliable Pearson's correlation coefficient (r) with following
somatometric measures: with body mass (r=-0.819), with
upper forearm circumference (r=-0.733), with waist
circumference (r=-0.758), with chest circumference
(inspiration) (r=-0.754), with chest circumference (full
expiration) (r=-0.735), with chest circumference (mid
expiration) (r=-0.735), with body surface area (r=-0.722),
with weight-length rate (r=-0.900), with BMI (r=-0.889), with
fat component of the body mass (r=-0.404).

Ratio of the total sizes IVD , , to weight-length factor
has moderate negative reliable Pearson's correlation
coefficient (r) with following somatometric measures: with
transverse mid-sternal size (r=-0.538), with tense arm
circumference (r=-0.745), with calm arm circumference
(r=-0.695), with lower forearm circumference (r=-0.573),
with thigh circumference (r=-0.644), with calf circumference
(r=-0.644), with mesomorphic component (r=-0.662), with
muscle component of the body mass (r=-0.565), with
muscle component of the body mass (AIN) (r=0.629).

Ratio of the total sizes IVD,, , to weight-length factor
has weak negative reliable Pearson's correlation coefficient
(r) with following somatometric measures: with wrist width
(r=-0.333), with transverse lower-sternal size (r=-0.494),
with anterior-posterior chest size (r=-0.422), with shoulder
width (r=-0.413), with distancia cristarum (r=-0.340), with
distancia trochanterica (r=-0.413), with lower leg
circumference (r=-0.386), with neck circumference
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(r=-0.499), with endomorphic component (r=-0.411), with
bony component of the body mass (r=-0.343), with foot
circumference (r=-0.359), with triceps skinfold (r=-0.349),
with subscapular skinfold (r=-0.444), with chest skinfold
(r=-0.365), with abdominal skinfold (r=-0.355), with suprailiac
skinfold (r=-0.387).

Ratio of the total sizes IVD , , to weight-length factor
has very high negative reliable Pearson's correlation
coefficient with weight-length rate (r=-0.915) and with BMI
(r=-0.909).

Ratio of the total sizes IVD, , to weight-length factor has
high positive reliable Pearson's correlation coefficient (r) with
ectomorphic component (r=0.867) and high negative reliable
Pearson's correlation coefficient (r) with following
somatometric measures: with body mass (r=-0.829), with
body surface area (r=-0.725), with waist circumference
(r=-0.754), with chest circumference (inspiration)
(r=-0.761), with chest circumference (full expiration) (r=-0.758),
with chest circumference (mid expiration) (r=-0.758), with tense
arm circumference (r=-0.732), with calm arm circumference
(r=-0.719), with upper forearm circumference (r=-0.731).

Ratio of the total sizes IVD , , to weight-length factor
has moderate negative reliable Pearson's correlation
coefficient (r) with following somatometric measures: with
transverse mid-sternal size (r=-0.532), with transverse
lower-sternal size (r=-0.503), with lower forearm
circumference (r=-0.566), with thigh circumference
(r=-0.637), with calf circumference (r=-0.640), with
mesomorphic component (r=-0.669), with muscle
component of the body mass (r=-0.568), with muscle
component of the body mass (AIN) (r=-0.614).

Ratio of the total sizes IVD , , to weight-length factor
has weak negative reliable Pearson's correlation coefficient
(r) with following somatometric measures: with wrist width
(r=-0.324), 3 with anterior-posterior chest size (r=-0.431),
with shoulder width (r=-0.408), with distancia trochanterica
(r=-0.394), with endomorphic component (r=-0.390), with
fat component of the body mass (r=-0.374), with lower leg
circumference (r=-0.387), with neck circumference
(r=-0.497), with foot circumference (r=-0.332), with triceps
skinfold (r=-0.327), with subscapular skinfold (r=-0.427),
with chest skinfold (r=-0.349), with abdominal skinfold
(r=-0.336), with suprailiac skinfold (r=-0.370).

Ratio of the total sizes IVD , , to weight-length factor
has very high negative reliable Pearson's correlation
coefficient with weight-length rate (r=-0.919) and with BMI
(r=-0.910).

Ratio of the total sizes IVD , . to weight-length factor
has high positive reliable Pearson's correlation coefficient
(r) with body mass (r=-0.836), with body surface area (r=-
0.734), with mesomorphic component (r=-0.711), with tense
arm circumference (r=-0.731), with calm arm circumference
(r=-0.716), with upper forearm circumference (r=-0.733),
with waist circumference (r=-0.755), with chest
circumference (inspiration) (r=-0.769), with chest
circumference (full expiration) (r=-0.719), with chest

circumference (mid expiration) (r=-0.739).

Ratio of the total sizes IVD , . to weight-length factor
has moderate negative reliable Pearson's correlation
coefficient (r) with following somatometric measures: with
lower forearm circumference (r=-0.628), with thigh
circumference (r=-0.623), with calf circumference
(r=-0.655), with muscle component of the body mass
(r=-0.550), with muscle component of the body mass (AIN)
(r=-0.574).

Ratio of the total sizes IVD , . to weight-length factor
has weak negative reliable Pearson's correlation coefficient
(r) with following somatometric measures: with transverse
mid-sternal size (r=-0.487), with transverse lower-sternal
size (r=-0.489), with anterior-posterior chest size (r=-0.422),
with shoulder width (r=-0.354), with distancia trochanterica
(r=-0.401), with lower leg circumference (r=-0.388), with neck
circumference (r=-0.485), with triceps skinfold
(r=-0.401), with subscapular skinfold (r=-0.437), with chest
skinfold (r=-0.346), with abdominal skinfold (r=-0.359), with
suprailiac skinfold (r=-0.373), with endomorphic component
(r=-0.419), with fat component of the body mass (r=-0.387).

Table 1. The arithmetic means of absolute correlation coefficients
between particular sizes, total sizes of IVD,, ,, IVD,,,, IVD ;s
IVD,,,s and in the youth and young adult males in norm (17-28
years).

The arithmetic means
of absolute
Parameters )
correlation
coefficients
Average height VD, ,, mm 0.069
Average height VD, ,, mm 0.074
Average height VD, ,, mm 0.065
Average height VD, ,, mm 0.113
Transverse size VD, ,, mm 0.137
Transverse size VD, ,, mm 0.159
Transverse size VD, ,, mm 0.146
Transverse size VD, ., mm 0.162
Sagittal size VD, ,, mm 0.151
Sagittal size VD, ,, mm 0.139
Sagittal size VD ,, ,, mm 0.142
Sagittal size VD, 5, mm 0.159
Total size VD, ,, mm 0.223
Total size VD, ,, mm 0.230
Total size VD, ,, mm 0.262
Total size VD, ;, mm 0.255
Ratio of the total sizes VD, ,, to weight-length 0427
factor
Ratio of the total sizes VD, , to weight-length 0445
factor
Ratio of the total sizes VD, , to weight-length 0436
factor
Ratio of the total sizes VD, . to weight-length 0438
factor
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Qualitative assessment of the relationships between
partial sizes, total sizes and ratios of the total sizes IVDs to
weight-length factor with somatometric parameters were
performed by calculating of the arithmetic means of
absolute correlation coefficients between particular sizes,
total sizes of IVD , ,, IVD, ., IVD_, ,, IVD,,, . and relative
quantities with somatometric parameters.

The calculated arithmetic means of absolute correlation
coefficients between particular sizes, total sizes of VD, ,,
IVD,, s VD, IVD, , and relative quantities with
somatometric parameters in the youth and young adult

males in norm (17-28 years) are represented in the table 1.

Discussion

There are many studies by domestic and foreign
authors dedicated to the study of morphometric parameters
of the vertebral segments anatomicaly and in vivo, using by
medical imaging methods. These studies were measured
the parameters of intervertebral discs and vertebral bodies,
vertebral and intervertebral foramina, processes, facet
joints, etc. [3, 9, 24, 28, 30, 34].

The spinal column is the supporting structure of the torso,
because both the whole structure and its individual elements
are formed integrally and harmoniously connected with the
body. The presence correlations of individual partial
parameters of the spine and its individual elements with
somatometric parameters are proof the harmony. In our
study, reliable direct weak correlation of sagittal (anterior-
posterior) and transverse sizes of D, ., D, . D50 Dt
intervertebral discs with somatometric parameters were
found with predominance of the sagittal dimensions.

Degeneration of intervertebral discs is accompanied
by a decrease in the height of the intervertebral discs [2]
and changes of lumbar lordosis [14], presence of scoliosis
[11, 17, 22], which can be clinically manifested by low back
pain, which, according to various authors, is degenerative-
dystrophic changes in lumbar spine, the share of which,
among the causes of low back pain, is 93-99 % [1, 5, 6, 25].

However, in our study we did not find reliable correlations
of the average height D, ,, D, ., D, D, With
somatometric parameters in adolescents and men of the
first adult age, which should be considered.

Therefore, in contrast to other studies that used the
cross-sectional area of the intervertebral disc and the
volume of the intervertebral disc, we used the sum of the
linear dimensions of the intervertebral discs. Studies of
the correlation coefficients of the sum of the linear
dimensions of the intervertebral discs with somatometric
parameters in adolescents and men of the first adult age
showed that higher correlations (with a maximum value of
r=0.587 for intervertebral disc D with muscle mass

L3-L4
component) and correlation with greater the number of
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OCOBINNBOCTI B3AEMO3B'A3KIB COMATOMETPUYHUX NMAPAMETPIB FOHAKIB | HONOBIKIB NEPLUOIO 3PIIOIO BIKY (18-
28 POKIB) 3 NIHINHUMU NOKA3HUKAMU PO3MIPIB MDKXPEBLIEBMX OUCKIB NMOMEPEKOBOIO BIAAINY XPEETA B HOPMI
Hanuneeu4 B. I1., 'ymiHcbkul FO. Q. Opnoecbkuli B. O., abu4 J1. B.

JocnidxeHHss HOBUX 8epmebpo-coMamoMempuUYHUX 83aEMO38'A3Ki8 MOXe po3wupumu Moxaueocmi iHOugiOyanisauyii MoKkasHUKie
HOPMU, MPUCKOPUMU 8rpo8adXeHHs1 HayKosux po3pobOoK y MoeCcsKOeHHy Mpakmuky KiiHiyucmis, peHmeeHoroeie, Helipoxipypaie ma
¢paxisuie iHwWux cneujiansHocmel. Mema pobomu - gusHa4umu ocobnueocmi 38'A3kie napuiarbHUX MOKa3HUKI8 MiHIGHUX po3Mipie
Mixxpebuesux OUCKi8, CyMU Yux po3mipie ma 8iOHOCHUX OKa3HUKI8 3 coOMamoMempuYHUMU napamMempamu y npakmuyHoO 300posux
IOHaKie ma 4oriosikie rnepwoeo nepiody 3pinoeo eiKy. JIiHiliHI MoKasHUKU - aucoma Mixxpebuego2o OUCKY, cagimanbHul ma rornepeYyHull
po3mipu - 6ynu HeiHea3uBHO 8UMIpsiHIi Ha 8ukoHaHUX MP-momozpamax rornepekogozo 8iddiny xpebma 6 akcianbHUX, cazimanbHuUx ma
KOpoHapHux nowuHax. ComamomempuyHe OOCniOXeHHS npoeodurnu iHOugiOyarbHO 3 8UMIPHOBaHHAM 3a2arlbHuXx (008XUHU i Macu
mina) ma napyianbHUX po3mipie (rno3008xHi po3mipu, rMornepeyHi posmipu, obxeamHi po3mipu, po3mipu masa i mosuwjuHa WKipHUX
cknadok). bynu ob4yucrnieHi Kicmkosi, M'i308i ma uposi KOMIOHeHmMuU Macu mina. KopensauiliHul aHarni3 npoeodusnu 8 niyeH3ilHoMy
nakemi "Statistica 6.1". Ompumanu HacmyrnHi pesynbmamu Kopensyil cepedHix apughmemuyHux 3HadyeHb abCcommMHUX MoKa3HUKIi8
Kopensyiti okpemux poamipie D, ,, D, . D.;,,. D, s 3 cCOMamo-aHmponomempuyHumu napamempamu: O7is napuiasbHux posmipie
(sucomu, nonepeyHo20 ma cazimasibHo20 po3mipie) nokasHuk cknas 0,080 - 0,150, Onsi cyMu mpboX Po3Mipie OKpemux Mixxpebuesux
duckie - 0,240, Ons1 8IOHOCHO20 MOKa3HUKa CyMU mpbOX po3mipie o Maco-pocmoegoeo KoediyieHma mina - 0,490. AHaniz cepedHix
apughmMemuyHUX 3Ha4eHb abCcomomHUX MoKasHUKI8 Kopernsayil i3 coMamomempuyHUMU rnapamempamu y FOHaKie ma 4os1o8ikie paHHbO20
3pinoeo eiky & Hopmi (17-28 pokig) nokazae nocmyrnose 3pocmaHHs1 3Ha4eHb KoegbiuieHmie Kopenauii ma 36ifbUeHHsT KilbKocmi 3Ha4umux
Kopernauil i3 MakcumarnbHUMU 3Ha4eHHSIM y 8iOHOCHUX MOKa3HUKIig. Takum YUHOM, y roOHaKie ma 4ornosikie eikom 18-28 pokie docrioxeHi
ocobnueocmi 83a€M038's13Ki8 CoMamo-aHmMpPONoMempuUYHUX rnapamempie 3 JiHIGHUMU po3mipamu Mixxpebuesux OUCKi8 rornepekoeozo
8i0diny xpebma 8 Hopmi. BcmaHO8/eHO, WO 8 toHakKie ma 4ornosgikie gikom 18-28 pokie iCHytomb YUCMEHHI 83aEM038'A3KU
COMamoMempUYHUX MOKa3HUKI8 5K 3 MOKa3HUKaMU napujianbHUX MiHIUHUX po3mipie Mixxpebuesux duckie rnornepexkosoeo 8iddiny xpebma,
makK i 3 cymapHuMu po3mipamu mixxpebyesux Ouckie. BukopucmaHHs 8iOHOCHUX MOKa3HUKie Moxe 6ymu 6inbw npulHAmHUM Orns
nodarnbwWo20 MameMamu4yHo20 MOOEs8aHHsI OKPEeMUX MOKasHUKI8, 30Kpema, napamempie Mmixxpebuesux OucKis.

KnrouoBi cnoBa: mixxpebuesi ducku, comamomempuyHi napamempu, MPT, koegiuieHm Kopensuil.

OCOBEHHOCTU B3AUMOCBSI3U COMATOMETPUYECKUX MAPAMETPOB FOHOLLIEA U MY>XYWUH NEPBOIO 3PENOO
BO3PACTA (18-28 NIET) C IMHENHbLIMW PASMEPAMU MEXMNO3BOHOYHbLIX ANCKOB MNOSICHUYHOIO OTAENA
NO3BOHOYHMKA B HOPME

Hanuneeuy B. I1., F'ymuHckuli KO. U., Opnoeckuii B. A., Ba6uy J1. B.

UccnedosaHue HO8bIX 8epmebpo-coMamoMempuyecKux 83auMoces3dell MoXem pacwupumb 803MOXHOCMU UHOuUeuUdyanu3ayuu
rnokaszamerseli HOPMbI, YCKOPUMb 8HEOPEHUE HayyYHbIX pa3pabomok 8 Mo8cedOHEeB8HYH MPaKMmMUKy KIUHUUUCMO8, PEHM2eHO10208,
Helipoxupypeosg u crieyuanucmos opyaux creyuansHocmed. Llenb pabomel - onpedenums 0CObeHHOCMU 83auMOC8si3U napyuarnbHbIX
rnokazameneul UHeUHbIX Pa3Mepos8 MeXN0380HOYHbIX OUCKO8, CYMMbl 3MuX pa3Mepos U OMHOcCUMmesbHbIX noka3amernel c
coMamomMempuyecKkuMu napamempamu y fpakmu4ecku 300p08bIX HHOWEU U MyXHYUH nepeozo repuoda 3pesio2o go3pacma. JluHeliHbie
rokasameriu (8bicoma MeXTO380HOYHbIX OUCKO8, caeummaribHbIl U MonepeyHbIt pasmepsbl) bbiiu HeUH8a3UBHO U3MEPEHb] Ha 8bIMOTHEHHbIX
MP-momozpammax rnosicHU4Ho20 omaderia Mo38OHOYHUKA 8 aKcuarlbHbIX, caaummaribHbIX U KOPOHapHbIX riockocmsix. CoMamomempuyeckoe
uccnedosaHue fposoduriu UHOUBUAYaslbHO C UsMepeHUeM obujux (OruHbI U MaccChbl merna) u napyuarbHbiX pa3mepos (MpodosibHbIX pa3mepos,
riorepeyHbIX pasmepos, 0b6xeamHbIX pasmMepos, pasmMepos masa U MosUHbI KOXHbIX CKadok). bbiru ebiducieHbl KOCMHbIE, MbIUUEYHbIe
U XKUpoeble KOMIMOHEeHMbI Macchl mena. KoppensyuoHHbIU aHanu3s nposodusu 6 IuUeH3UoOHHOM nakeme "Statistica 6. 1". [Nony4unu credyouwjue
pesynbmambi Koppersayul cpedHux apughMemuyecKkux 3HayeHul abecormomHbIx rokasamerel Koppersuuti omoesibHeIx pasmepos D, .,
D,,,» D, D,,, ;€ coMamo-aHmpornomempuyeckumu napamempamu: 05151 napuuasibHbIX pasmepos (8bICoMb, MoNepeyHo20 U cagummarbHo20
pa3amepos) nokazamenb cocmasusn 0,080 - 0,150, dna cymMmbl mpex pasmepo8 omoerlbHbIX MeXM0380HK08bIX duckos - 0,240, ons
OMHOCUMEbHOZ20 rloKa3amerisi CyMMbl MpPexX pasmepos K Macco-pocmosomy koaghgpuuyueHmy - 0,490. AHanu3 cpedHuUxX apughmMemuyecKux
3Ha4yeHul abcornromHbIX rokasamernel Koppensayul ¢ cCoOMamoMempuYecKuMuU napamempamu y toHowel U My>XYUH pPaHHe20 3pesio2o
gospacma e HopmMe (17-28 nem) nokasarsn nocmeneHHbIU pocm 3Ha4eHUl Ko3ghghUuyUEHITIO8 KOPPEeNayuU U ye8eru4yeHuUe Konu4ecmea 3HaquMbiX
Koppensayuli ¢ MakKcuMasibHbIMU 3Ha4eHUSIMU Y OMHOCUMerIbHbIX nokasamerel. Takum obpasom, y roHowel U MyX4uH 8 sospacme 18-28
niem uccriedo8aHbl 0CO6eHHOCMU 83aUMOC8s3ell COMaImo-aHImpPOorIoMempuUYeCKUX napamempos € TUHeUHbIMU pa3Mepamu MEX0380HKOBbIX
Oduckos MosicHU4HO20 omoeria MO38OHOYHUKA 8 HOPMeE. YCmaHo8/eHo, Ymo y toHowel U MyX4uH 8 go3pacme 18-28 nem cyuwjecmsyrom
MHO204UC/IEHHbIE 83aUMOCBSI3U COMamoMempuUYeCKUX rnokazamersiell Kak C rokazamesnsmu napyuasnbHbIX TUHEUHbIX pa3mMepos
MEXXMO380HKOBbIX OUCKO8 MOSICHUYHO20 omadesia Mo38oHOYHUKa, MakK U C CyMMapHbIMU pa3Mepamu MEeXo380HK08bIX OUCKO8. Micrionb3o8aHue
omHocumeribHbIX rokasamernel Moxem bbimb 6oree npuemnembiM 0115 0anbHelwe20 MameMamu4ecKko20 Moderupo8aHusi omoesbHbIX
rnokasamernel, 8 YyacmHOCcMU, napamempos MEXMO380HKOBbLIX OUCKOS.

KntoueBble crnoBa: MEXo380HKOBbIE OUCKU, coMamomempuyeckue rnapamempsl, MPT, koaghbcbuyueHm kopensyuu.
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