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include, firstly, the constitutional features of athletes, in particular the shape of the chest.
The purpose of work is to determine the differences between the anthropometric
dimensions of the chest between female volleyball players of high level of athletic skill
and non-sportsmen, who belonged to different constitutional types. On the base of the
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Sarafyniuk L.A. athletic skill (from 16 to 20 years old) was done. The control group included 204 practically

healthy young women, who were not engaged in sports of the corresponding age.
Anthropometric research was performed according to the V. V. Bunak (1941) method,
somatotypological study was based on the estimated modification of the Heath-Carter
method (1990). In young women, who were not engaged in sports, more than in half of the
cases were indicated constitutional types, which were characterized by good development
of fatty body composition. Between female volleyball players were dominated individuals
with mesomorphic somatotype (26.66%), ectomorphic somatotype (23.01%), ecto-
mesomorphic somatotype (23.89%), and representatives of the intermediate somatotype
(23.01%) were almost uniformly represented in the sample. The analysis of the results
was carried out in the licensing program "Statistica 5.5" using nonparametric methods of
estimating the parameters. We have found that the female volleyball players of the
ectomorphic somatotype have the smallest anthropometric dimensions of the chest, as
compared with athletes of other constitutional groups. In the mesomorphs female volleyball
players alltransverse and the most of overall sizes of the chest were the largest. Parameters
of the athletes with the ecto-mesomorphic somatotype were slightly small to the size of
the somatometric parameters of the mesomorphs, but they had the highest values of the
anterior-posterior size of the chest. Female volleyball players with intermediate
somatotype had larger values of the chest size than volleyball players with ectomorphic
somatotype, although no significant difference was found when comparing them. It was
found, that the most of the overall, transverse, and anterior-posterior dimensions of the
chest in female volleyball players are statistically significantly higher than that of girls,
who were not engaged in sports, and belonged to the same constitutional type as
athletes. We have made a conclusion that belonging to one of the constitutional type
does not provide similarity of morphometric parameters of the chest in persons with
different levels of physical activity.

Keywords: chest, anthropometry, somatotype, female volleyball players, juvenile
age.

Introduction

During a qualified sport selection, special attention under the influence of genetic factor [5, 8, 9, 10, 13, 21, 22,
should be paid to those features and abilities, that have a  25]. Among the morphogenetic factors that determine sports
great influence on the effectiveness, and those, that are mainly  abilities, somatometric parameters play an important role
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[14, 18, 19]. They have influence on the efficiency of energy
supply systems, physical capacity, intensity of recovery,
development of physical qualities and the nature of
adaptation processes [24, 26]. These morphogenetic
markers of sports selection, in the first place, include the
constitutional features of athletes [7, 15]. Constitution is
the complex of morphofunctional features of the organism,
which is formed under the influence of the genotype and is
modified by exogenous influences, among which the
peculiarities of the particular sport activity are acquired [17].
Taking into account somatotypological affiliation of a person
it is possible to indicate the time of puberty and aging, as
well as to predict the influence of various environmental
factors on the organism [1]. In various techniques of
somatotyping, the following four features are taken into
account, such as the development of the fat, bone and
muscle components of body weight and human
proportions, which, in particular, are determined by the
shape of the chest. Anatomy of the human chest skeleton
at various stages of ontogenesis (neonatal period,
childhood, mature age) was of interest to many researchers
[4, 11, 23]. In addition, in the literature there is evidence of
differences in some parameters of the chest in individuals
with a certain constitutional type. In most cases, these
studies addressed to the children and persons of the youth
age [6, 16]. L. V. Muzurova [12] was made morphometry of
the body with the study of various parameters of the chest,
such as the anterior-posterior, transverse size, anterior and
posterior chest length in young men of 17-19 years of
different types of constitution. But features of the chest in
female athletes of high level of skills, which would belong
to different constitutional types, are scarce.

The purpose of our work is to determine the differences
between the anthropometric dimensions of the chest
between female volleyball players of high level of athletic
skill and non-sportsmen, who belonged to different
constitutional types.

Materials and methods

On the base of the Scientific-Research Center of the
Vinnytsya National Pirogov Memorial Medical University a
comprehensive survey of 113 female volleyball players of
high level athletic skill (from 16 to 20 years old) was done.
Sports experience in all volleyball players is more than 3
years. The control group included 204 practically healthy
young women, who were not engaged in sports of the
corresponding age.

Anthropometric research was performed according to
the V. V. Bunak [2] method, somatotypological study was
based on the estimated modification of the Heath-Carter
method [3]. After the somatotyping, it was found, that 29 female
volleyball players and 36 non-sports young women belonged
to the mesomorphic type of constitution. To ectomorphs were
included 26 female volleyball players and 39 young women
of the control group; to ecto-mesomorphs - 27 female
volleyball players and 14 young women of the control group,

to the middle intermediate type - 26 female volleyball players
and 64 young women of the control group; to the endo-
mesomorphs - 5 female volleyball players and 41 control
young women, 10 control group young women belonged to
the endomorphic somatotype. In the reason that the group
of endo-mesomorphs among volleyball players was small,
we did not study the constitutional features of the chest in
this somatotype.

The analysis of the results was carried out in the licensing
program "Statistica 5.5" using nonparametric methods of
estimating the parameters. The reliability of the difference
between the parameters was determined using the Man-
Whitney U-criterion.

Results

After the somatotypological analysis of the overall
dimensions of the chest (Table 1), it was found, that female
volleyball players of the mesomorphic, ectomorphic, ecto-
mesomorphic and intermediate types had a statistically
significantly larger parameter of the chest girth during
inspiration, than young women in the control group of the
same somatotype (in all cases p<0.001). This anthropometric
dimension is the largest in the female volleyball players of the
mesomorphic somatotype, the smallest in athletes of
ectomorphs. Significant differences were found when
comparing female volleyball players with an ectomorphic type
with athletes of mesomorphic and ecto-mesomorphic
somatotypes (in both cases p<0.01).

The crossover size of the chest on expiration in
mesomorphs female volleyball players is significantly lower,
than in the control group (p<0.001). Athletes of the ectomorphic
(p<0.001), ecto-mesomorphic (p<0.001) and intermediate
(p<0.01) constitutional types have a larger girth of the chest
on expiration, than girls of control groups. There are no
established somatotypological differences in the level of this
size of the chest when comparing groups of female volleyball
players that belonged to different constitutional types (see
Table 1).

The crossover size of the chest during rest at female
volleyball players of different somatotypes is significantly
higher, than that of control group young women (in all cases
p<0.001). This size is the largest in the group of female
volleyball players of mesomorphs. Parameters in the athletes
of the ecto-mesomorphic and intermediate type are slightly
smaller to the size of the chest girth at rest, and the ectomorphic
female volleyball players have the smallest given size.
Significant differences were found, when comparing volleyball
players with an ectomorphic type with athletes of
mesomorphic and ecto-mesomorphic somatotypes (in both
cases p<0.05) (see Table 1).

It was found that the medium sternal diameter of the
mesomorphic, ectomorphic, ecto-mesomorphic and
intermediate somatotypes of female volleyball players is
significantly higher (p<0.01-0.001), than that of young women
of the same somatotype, who were not engaged in sports
(respectively 26.60 + 1.55 cm and 25.54 + 2.96 cm in
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Table 1. Features of the overall dimensions of the chest in female
volleyball players of different somatotypes (Mto, cm).

Parameters Group MzO p, p, P,
M, 95.055.99 <0.01 | >0.05
M, | 86.46:7.14%
L, 90.3846.73 | <0.01 <0.01
Chest during L. 82.6745.12%
inspiration | | .M | 9478404 | >005 | <0.01
LM, | 84.82:6.837
S, 92.73:6.10 | >0.05 | >0.05 | >0.05
S, | 86.42:4.99%+
M, 85.94+6.34 >0.05 | >0.05
M, | 86.46:7.14%
L, 83.09:605 | >0.05 >0.05
Chest during L, 76.14+5.18"
expiration LM, | 86.00+467 | >0.05 | >0.05
LM, | 77.34:5.86%
S, 84274586 | >005 | >0.05
S, 80.20+5.00*
M, 89.946.29 <0.05 | >0.05
M, | 8207+6.607
L, 85.94+6.60 | <0.05 <0.05
Chest during L. 78.06+4.90"
rest L-M, 89.33:x4.40 | >0.05 | <0.05
LM, | 80.376.14+
S, 87.86:6.16 | >0.05 | >0.05 | >0.05
s, | 8208t4.77+

Notes: M_ - mesomorphs female volleyball players, M, - control
group of mesomorphs somatotype, L - ectomorphic female
volleyball players, L, - control group of ectomorphic somatotype,
L-M, - ecto-mesomorphic female volleyball players, L-M, - control
group of ecto-mesomorphic somatotype, S_ - female volleyball
players of the intermediate somatotype, S, - control group of female
volleyball players of the intermediate somatotype; p, - the indicator
of the statistical significance of the difference in anthropometric
parameters between mesomorphs athletes and other groups of
female volleyball players, p, - the indicator of the statistical
significance of the difference in anthropometric parameters
between ectomorphic female volleyball players and other groups
of volleyball players, p, - the indicator of the statistical significance
of the difference in anthropometric parameters between ecto-
mesomorphic female volleyball players and other groups of athletes,
* - the indicator of the significance of the difference in anthropometric
parameters between individuals of the same somatotype in p<0.05,
** - the indicator of the significance of the difference in
anthropometric parameters between individuals of the same
somatotype in p<0.01, *** - the indicator of the significance of the
difference in anthropometric parameters between individuals of
the same somatotype in p<0.001.

mesomorphs, 25.38 + 1.71 cm and 24.38 + 2.95 cm in
ectomorphs, 26.70 + 1.37 cm and 24.32 + 1.33 cm in ecto-
mesomorphs, 23.85 + 2.45 cm and 20.68 + 1.50 cm in the
representatives of the intermediate somatotype). In addition,
it was found, that this size of the chest in female volleyball

players of the ectomorphic somatotype is significantly larger,
than that of athletes with mesomorphic (p<0.05) and ecto-
mesomorphic (p<0.01) constitutional types.

Inferior sternal diameter in the female volleyball players of
the mesomorphic, ectomorphic, ecto-mesomorphic and
intermediate somatotypes is statistically significantly higher
(p<0.001), than that of young men, who were not engaged in
sports of the same somatotype (23.67 + 2.31 cm respectively
and 21.15 £ 3.38 cm in mesomorphs; 22.48 + 1.40 cm and
20.14 + 3.21 in ectomorphs, 23.87 + 1.74 cm and 20.32 +
1.55 cm in ecto-mesomorphs, 23.85 + 2.45 cm and 20.68 +
1.50 cm in the representatives of the intermediate somatotype).
It was revealed, that in female volleyball players of the
ectomorph somatotype the inferior sternal diameter has the
smallest value in comparison with athletes of other
constitutional types; statistically significant differences were
observed between them and athletes of mesomorphic
(p<0.05) and ecto-mesomorphic (p<0.01) types. In female
volleyball players of the intermediate somatotype, the
parameters of the inferior sternal diameter size are also greater
than that of ectomorphs.

Anterior-posterior medium sternal size in female volleyball
players of mesomorphic and ecto-mesomorphic
somatotypes is statistically significantly higher (p<0.05), than
in young women of the same somatotype who were not
engaged sport (18.17 + 2.02 cm, respectively, and 16.95 +
1.20 cm in mesomorphs, 18.46 + 3.20 cm and 16.82 + 1.46
cm in ecto-mesomorphs). There were no significant
differences between female volleyball players of the
ectomorphic or intermediate somatotype and girls of the
corresponding somatotypes, that were not engaged in sports
(respectively 17.75 £ 3.59 cm and 16.72 =+ 1.91 cm in
ectomorphs, 16.90 + 2.00 cm and 16.70 + 1.28 cm in the
representatives of the intermediate somatotype). The largest
values of the anterior-posterior medium sternal size were
found in athletes with an ecto-mesomorphic somatotype, but
this group of athletes was the most heterogeneous in the
value of this parameter, so there were no reliable differences
when compared with the female volleyball players of other
somatotypes.

There were no significant differences in the width of the
shoulders between the female volleyball players of the
mesomorphic, ectomorphic, ecto-mesomorphic or
intermediate somatotypes and young women of the
corresponding non-sports somatotypes (36.62 + 2.16 cm,
respectively, and 35.87 + 2.66 cm in the mesomorphs, 35.69
+2.52 cm and 35.98 + 2.32 cm in ectomorphs, 36.28 + 2.00
cm and 35.75 £ 2.02 cm in ecto-mesomorphs, 36.44 + 2.71
cm and 35.90 £ 2.77 cm in the representatives of the
intermediate somatotype). Also, there are no significant
differences in the comparison of athletes of different
somatotypes.

Discussion
After somatotyping, we found, that female volleyball
players belonged to the five constitutional types, while non-

Ne33, Page 47-52

49



Peculiarities of the chest's size in female volleyball players of different constitutional types

sports girls belonged to six types of constitution. In young
women, the control group is dominated by individuals with
the intermediate somatotype (31.40%), with a high incidence
of individuals with an endo-mesomorphic type (20.09%),
and 4.90% - endomorphic type. Mesomorphic (17.64%) and
ectomorphic (19.11%) types in this group occur almost with
the same frequency, and the ecto-mesomorphic somatotype
is found in 6.89% of cases. Thus, in young women, who
were not engaged in sports, in more than half of the cases
there are constitutional types, for which the good
development of the fatty component of body composition is
a characteristical feature. Female volleyball players are
dominated by individuals with mesomorphic somatotype
(26.66%), and ectomorphs (23.01%), ecto-mesomorphs
(23.89%), and representatives of the intermediate
somatotype (23.01%) in the sample are almost uniformly
represented; an endo-mesomorphic somatotype was found
in 4.42%. J. Lewandowska and others [7] proved, that
adaptation to physical activity during the training process
and taking into account the demands of sports selection in
a particular sport, leads to a decrease in the varieties of
somatotypes in comparison with the non-sports population.
High-level athletes in different types of sport, which include
volleyball, where stature is one of the most important factors
affecting the outcome, are showed the greatest similarity to
morphological characteristics and motor abilities. These
qualities of athletes can be the basis for creating a somatic
and physical "model" for this discipline.

The shape and size of the chest determine not only the
somatotypological affiliation [16], but also have a significant
role among other morphological indicators for predicting
sports fitness. This is confirmed by Tkachuk M. G. and
SobolevA.A. [24], who discovered, that the overall parameters
of the chest were significantly large for determining the fitness
of the Sambs as length of their leg, the girth of arms and
shoulders, correlation between the lengths of the leg and
the length of the thigh, correlation between the length of the
forearm and the shoulder length.

W e found, that most of the overall, transverse and anterior-
posterior dimensions of the chest in female volleyball
players were statistically significantly higher, than that of
young women, who were not engaged in sports, and
belonged to the same constitutional type as athletes. An
exception to this feature are only two anthropometric
dimensions: the width of the shoulders, which does not
have a significant difference between any of the comparison
groups, and the girth of the chest during expiration in the
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OCOB/IMBOCTI PO3MIPIB MPYAHOI KNITKW Y BONEABONICTOK PI3HUX KOHCTUTYLIOHANBLHUX TUNIB
CapadpuHiok J1. A., lliemopak B. I., Xaemyp B. O., ®edoHrok J1. 5., Xaniybka O. I1.

lpu nposedeHHi KearighikosaHo20 CrIOpmMuUBHO20 8idbopy y okpemuli sud criopmy ocobnugy ysazy HeobxiOHO npudinamu mum pucam
ma 30i6HOCMAM, 5IKi OOHO3Ha4YHO 6M/IUBalMb Ha Pe3ybmamugeHiCmb, | MUM, SiKi MEPE8aXKHO 3Hax00siMbCs Mi0 8r/IUBOM 2€HEMUYHUX
¢akmopis. [Jo makux MopghozeHemu4YHUX MapKepie crropmueHoz20 8idbopy, y nepwy 4Yepay, Harexamb KOHCMUMYyUioHabHi
ocobniusocmi criopmcmeHia, 30kpema gopma epyOHoi knimku. Mema pobomu - ecmaHogumu 8iOMIHHOCMI aHMPONOMemMpPUYHUX
po3mipie epyOHOI Knimku mix eonelibosicmkamu 8UCOKO20 PigHSI criopmugHOi MalicmepHOCmi ma HecriopmceMeHKamu, SKi Hanexanu
00 pi3HUX KOHCMuUmMyuioHanbHUXx murnie. Ha 6asi Haykog8o-00cidH020 UeHmpy BiHHUUBKO20 HauioHarnbHO20 MEOUYHO20 yHisepcumemy
iMm. M. I. lNMupozosa nposedeHe aHmMpono-comamomurnonoziyHe docnioxeHHs 113 gonelibonicmoKk 8UCOKO20 Pi8HSI CriopmugHol
maticmepHocmi oHaubko20 8iky (8i0 16 do 20 pokig). KoHmponbHy 2pyny cknanu 204 npakmu4yHo 300posux dig4am mozo X 6iKy, siKi He
3alimanucsi cnopmom. AHmMpornoMempuyHe euMiptogaHHs npoeodusnu 3a memodom B. B. BbyHaka (1941), comamomunonoziyHe
docnidxeHHs1 - 3a po3paxyHkoeoto modudpikaujiero memoda Heath-Carter (1990). Y disdam, siki He 3almanucsi criopmom, binbwe HiK y
rnonosuHi sunadkige 3ycmpiyanucs KoHcmumyuyioHanbHi munu, 0ns iKux xapakmepHum 6yno dobpuli po38UMOK XUpoeoi cknadosoi
cmamypu mina. Y eonetibonicmok nepesaxanu ocobu 3 me3omopHUM comamomunom (26,66%), a ekmomopgpu (23,01%), ekmo-
me3zomopagpu (23,89%) i npedcmasHuyi cepedHb020 NMPoMixHo20 comamomuny (23,01%) y eubipyi 6ynu npedcmasneHi malxe
PIBHOMIPHO. AHari3 ompuMaHux pesyrbmamie nposedeHo y niueHsitiHomy rnakemi "Statistica 5.5" 3 sukopucmaHHsAM Hernapamempu4yHUX
memodie ouiHKU rMokasHukie. Hamu ecmaHosneHo, w0 eonelibonicmku eKmomMopgHO20 comMamomury Marmbe HalMeHWi
aHmponoMempuyHi po3mipu 2pydHOI KITIMKU, MOPIBHSIHO 3 CIIOPMCMEHKaMU IHWUX KOHCMuUmyUioHanbHUX 2pyn. Y eonetibonicmok
me3omopapie eci nonepeyHi, binbwicms 06xeamHux po3mipie 2pyOHOI Kiimku 6ynu Halbinbwumu. CropmMCMeHKU 3 eKmo-mMe30MOPhHUM
comMamomuroM He3Ha4yHO Mocmynasnucs 3a 8e/IUYUHOI COMamoMempuyYyHUX napamempie mesomopgham, ane y Hux bynu Halbinbwi
cepeldHi 3Ha4yeHHs1 nepedHbo-3ad0Hb020 PO3MIpy epyOHOI Knimku. Bonelbonicmku 3 cepedHiM npoMiKHUM coMamomurioM manu 6inbuwi
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cepedHi 3HayeHHs po3mipie epyOHOI KilimKu, HK 8onelbornicmku 3 eKmoMOopghHUM coMamomurom, xoda 0CmMO8IPHOI pisHUUi rpu ix
rnopigHsIHHI He eusieneHo. BusieneHo, wo 6inbwicmb obxeamHux, nonepeyHux i nepedHbo-3adHix po3mipie epyOHOI Knimku y
gonelibonnicmok cmamucmu4yHoO 3Hauyywe 6inbwi, HiX y Oigdam, siki He 3alimManucsi criopmom i Hamexanu 00 Mo20 X
KOHCMumyuyioHanbH020 mury, Wo i cniopmcmMeHKU. MoxHa 3pobumu 8UCHOBOK, W0 HanexHicmbs 00 00HO20 KOHCMUMYyyioHanbHO20
murly He 3abesrnedyye nodibHicmb MopghoMempuYHUX rMapamempig epyOHOI KimKuU 8 OCib 3 pi3HUM pigHeM (bi3U4HO20 HaBaHMAaXKEHHS.
KnrouyoBi cnoBa: epydHa knimka, aHmporiomempis, comamomuri, 8oselbonicmku, roHaubKul 6iK.

OCOBEHHOCTU PABMEPOB IPYOHOW KNETKW Y BONENBONTUCTOK PA3JTUYHbLIX KOHCTUTYLUOHANBHbIX TUMOB
CapadpuHiok J1. A., Muemopak B. U., Xaemyp B. O., ®edoHrok J1. 5., Xanuuykasi O. I1.

lpu nposedeHuu keanugpuyupo8aHHO20 criopmueHo20 ombopa 8 omderbHbIl 8ud criopma ocoboe sHUMaHue Heobxodumo ydensime
memM xapakmepucmukaMm U 803MOXHOCMSIM, KOMOPbIe OOHO3HAYHO 81USIOM Ha Pe3y/IbmamueHOCMb, U MEM, KOmopble 8 OCHOBHOM
Haxodssmcsi nod enusiHueM eeHemu4veckux ¢hakmopos. K makum mMopghozeHemuyecKkux mapkepam CriopmusHo20 ombopa, 8 repsyio
oyepedb, rnpuHadnexam KOHCMUmMyUUoOHarbHble 0COBeHHOCMU CrIopmcMeHo8, 8 mom yucne gopma gpyodHou knemku. Lenb pabombi
- ycmaHo8uUmMb pa3nuyusi aHmporioMempu4yeCcKUx pa3mepos epyOHoU Knemku mex0y 8onelibonucmkamu 8bICOKO20 YPOBHS CrIOPMUBHO20
macmepcmea U HecrnopmcMeHkamu, rnpuHadnexawumMu K pa3HbIM KOHCMUMyyuoHanbHbiM munaMm. Ha 6a3e Hay4Ho-
uccrnedosameribCKo20 UeHmpa BUHHUUKO20 HauyuoHalbHO020 MeOUUUHCKO20 yHuUsepcumema um. H. U. Nupozosa nposedeHO aHMpPoOro-
comamomunonoaudyeckoe uccrnedosaHue 113 gorelibonucmok 8bICOKO20 YPOBHS CIIOPMUBHO20 Macmepcmea HOHOWECKo20 so3pacma
(om 16 0o 20 nem). KoHmpornbHyto epynny cocmasunu 204 npakmuyecku 300posbix 0esylweK mo2o xe eospacma, Komopbie He
3aHUManucb cropmom. AHmpornomMempuyeckue usmepeHusi nposodusnu no memody B. B. byHaka (1941), comamomurmnonoau4yecKkoe
uccrnedosaHue - o pac4yemHol modughukauuu memoda Heath-Carter (1990). Y desywek, kKomopble He 3aHUMaUCh Criopmom, bonbue
4YeM 8 MosI08UHE Cllyyaes 8CmMpeYanucb KOHCMUMYyUUOHanbHbie murbl, 07151 KOMOPbIX XapakmepHo Xxopouwee pa3sumue Xupoeol
cocmaernsowel mesnocroxeHusi. Y eonelibonucmok npeobnadanu nuya ¢ Me3oMopghHbIM comamomuriom (26,66%), a skmomopbi
(23,01%), skmo-me3omopgpbi (23,89%) u npedcmasumeribHUYbI CpedHe20 NPoMexXymoyHo2o0 comamomuna (23,01%) e enibopke
bbinu npedcmasneHbl MOYMU PagHOMEPHO. AHaru3 MofyyYyeHHbIX pe3yribmamos rnposedeH 8 NUUEeH3UOHHOM nakeme "Statistica 5.5" ¢
ucrnonbL308aHUEM Herapamempuyeckux Memooo8 OUEHKU rokasamernel. Hamu ycmaHogneHo, 4mo 8onelibonucmku 3KmomMopghHO20
comamomuna UMerm HauMeHbWUe aHmMpPOoNnoMempuyecKkue pa3mepbl 2pyOHOU KITemKu no CPasHeHUr CO CropmcMeHKamu Opyaux
KOHCMuUmMyyuoHasbHbIX 2pynrn. Y eonelibonucmok me3omopghos ece rnornepeyHbie, 6OMbWUHCMEBO 0X8amHbIX padmepos 2pyOHoU
knemku 6binu Haubonbwumu. CropmCcMeHKU C 3KMO-Me30MOpPHLIM COMamomurnoM He3Ha4yumesbHO ycmynanu o eefuqyuHe
comMamomempuYecKux napamempos Mesomopgham, HO y Hux bbiiu Haubonbwue cpedHue 3HadyeHusi nepedHe3adHe2o pasmepa epyOHou
knemku. Bonelbonucmku co cpeOHUM NPpOMeXYMmOYHbIM coMamomurioM umesnu 6onbwue cpedHue 3HayeHusi paamepos epyOHol
Kremku, yem 80n1elbonucmku ¢ 3KmoMopghHbIM COMamomuroM, xomsi 0CMo8EPHOU pasHUUbI MpU UX CPaBHEHUU He OBHapyXXeHO.
BbisigrieHo, 4mo 601bWUHCMBO 0X8amHbIX, MOMNEPEYHbIX U nepedHe-3a0HuUX pasmepos epyOHOU Kremku y eonelbonucmok
cmamucmuyecKku 3Ha4yumo bonbwe, yem y Oesywek, KOmMopble He 3aHUManucb COPMOM U fpuHadnexanu K momy xe
KOHCMUmMyyuoHanbHOMy murly, 4mo u criopmcmeHKU. MoxHo cdenamb 861800, Ymo NMpuUHadexHOCmb K 0OHOMY KOHCMUMYUUOHaIbHOMY
muny He obecrieyugaem cxo0cmeo MOPHOMempPUYECKUX rnapamempos 2pyOHoU Krnemku y nuy, ¢ pasHbIM ypoB8HeM hu3uyeckol
Hazpy3Ku.

KnioueBble cnoBa: epydHas kremka, aHmporomempusi, comamomuri, 8onelibonucmku, oHoweckul so3pacm.
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