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According to many studies, the rheovasographic index of the thighs can detect slight
changes in the vessels, do not constitute a critical inconvenience, but in advance
indicate that more serious diseases of the lower limb are approaching. The purpose of
the study is to determine the age and gender features of thigh rheogram indicators in
practically healthy adolescents in the Podillia region of Ukraine. The rheographic
parameters of the thighs of 103 practically healthy boys aged from 13to 16 years old
and 108 girls aged from 12 to 15 years, urban residents of the Podillia region of
Ukraine, were determined using a cardiology computer diagnostic complex. The
statistical processing of the obtained results was carried out in the license package
"Statistica 5.5" using parametric and nonparametric methods for evaluating the obtained
results. In 12-year-old girls, in comparison with other age groups, it was found that most
ofthe amplitude indices (with the exception of the incisura amplitude), the time of the
downstream part of the rheogram and the average speed of fast and slow blood flow are
significantly higher, while the time of the rising part of the rheogram and fast and slow
blood overflow and thumb vascular tone rates in most cases are significantly lower. In
most cases, 13 and 14-year-old boys, compared to 15 and 16-year-old adolescents,
the basic impedance and amplitude of the systolic wave, as well as most vascular tone
rates and average slow-blood flow rates are significantly higher or tend to be higher. It
has also been found that most of the time indicators (with the exception of slow blood
flow time) in 14-year-old boys are significantly lower or tend to be lower than in other
age groups of boys. When comparing rheogram data between boys and girls according
to the calendar and biological age, the majority of amplitude and derivative indices, as
well as the time of slow blood filling in 14 and 15-year-old girls, are significantly higher
in girls. Boys have significantly higher values of the duration of the cardiac cycle and
the time of the downstream part of the thigh rheogram, as well as all time and most
indicators of vascular tone in 13-year-old boys than in 12-year-old girls. Thus, the
expressed age and gender differences in the rheogram data of the thigh in practically
healthy adolescents have been established.
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Introduction

The pathology of the vessels of the lower extremities is a
rather frequent disease not only among the adult population,
but also a significant part of children and adolescents are
facing this problem [13, 16, 22]. Genetic predisposition and

structures. Excessive weight of the child, alcohol and nicotine
consumption, low active lifestyle and impaired
musculoskeletal system are accompanied by refinement
and inhibition in the development of the vessels of the lower

burdened heredity cause the appearance of this pathology
(severe somatic, infectious pathology, smoking, alcohol use
and drug addiction in parents, which greatly complicate the
process of arteries and veins formation in the fetus) [2, 8, 10,
11, 17]. Violation of the hormonal background in adolescents
affects the strength of the vessel wall. With very active growth,
the vessels do not keep up with the growth of other body

extremities [3, 6, 15, 18, 19, 29].

It becomes apparent that varicose veins and other
vascular diseases of the leg in adults begin at childhood
and adolescence age [7, 24]. A number of cohort studies
were conducted that confirmed the following hypothesis: if
pathological changes in rheographic indexes were
observed in adolescents, this would lead to a pathology

© 2018 National Pirogov Memorial Medical University, Vinnytsya

73



Age and gender features of thigh rheogram indicators in practically healthy adolescents

and complications from the vessels of the lower limbs in
adulthood with high probability [1, 11, 32].

In the initial stages and in the stage of compensating the
diseases of the vessels of the lower extremities, the
adolescent can practically have no complaints and apparent
clinical changes may not yet be. Indicators of thigh
rheograms from a few functional and instrumental studies
are capable of detecting such symptoms that suggest minor
changes in blood vessels, do not constitute a critical
inconvenience, but already indicating in advance that a more
serious illness is approaching [21, 28, 34].

In such conditions, issues related to the definition of risk
groups taking into account the age and sex of the subjects
are of special importance.

The aim of the study - determine the age and gender
features of thigh rheogram indicators in practically healthy
adolescents in the Podillia region of Ukraine.

Materials and methods

On the base of the research center of the National Pirogov
Memorial Medical University, Vinnytsya conducted a survey
of 103 practically healthy boys aged from 13 to 16 years old
and 108 girls aged from 12 to 15 years old, urban residents
of the Podillia region of Ukraine. The contingent of practically
healthy individuals was formed according to the data of the
previous questionnaire and the results of instrumental and
clinical-laboratory examinations.

The rheographic parameters of the thigh were
determined using a cardiological computer diagnostic
complex [36]. The complex provides simultaneous
registration of an electrocardiogram, a phonocardiogram, a
basic and differential tetrapolar rheogram and a
measurement of an arterial pressure. For registration, tape
rheovasographic electrodes TE.293.063-01 were used,
production of Open Joint Stock Company "NDI REMA" type
"roulette" with a width of 6 mm tape and a distance between
the strips 10 mm. The electrodes were superimposed on
the edges of the studied sections of the limbs. The
rheographic study was conducted in a room with an air
temperature of 20-22°C. The study was conducted in a
horizontal position of the person after a 10-15 minute rest
on the onset. Prior to registration, the investigated areas in
the places of electrode overlay were treated with alcohol,
and then with a physiological solution to reduce the
resistance of the electrode-skin contact. Also, the electrodes
were treated with alcohol before each overlay. Before each
measurement, the device performed an automatic
calibration with the quality control of the electrode overlay.
The measuring current is 1.8 mA, the current is 80 kHz. For
the analysis 15 s rheogram records were used, with
subsequent program averaging of all periods of oscillation.
This allowed increasing the accuracy of the measurements
and significantly reducing the impact level of interference on
the measurement results. As a result of processing
rheograms, the characteristic points on the curve were
automatically determined, the main indicators were

determined, the conclusion about the condition of the
circulatory system of the investigated area was formed.

The statistical processing of the results obtained in the
license package "Statistica 5.5" using parametric and non-
parametric methods for evaluating the results.

Results

Among the amplitude indices of thigh rheograms in girls
aged from 12 to 15 years, the following changes are typical:
significantly higher values, or a tendency towards higher
values of the base impedance, amplitudes of systolic,
diastolic, and fast blood flow in 12-year-old girls, than in
other age groups of adolescent girls; the practical absence
of a difference in the magnitude of incisura amplitude in
girls of all age groups and most ratios of amplitude indices
in 13 and 14-year-old girls compared with the value of these
indicators in girls in general (Table 1). In boys founded the
following changes in the indicators of thigh rheogram:
significantly greater values of the basic impedance in 13
and 14-year-old boys than in the 15 and 16-year-olds, and
the tendency toward larger values of the systolic wave
amplitude in 13-year-old boys than at 16-year-olds; the
practical absence of the difference in the magnitude of most
amplitude indices (with the exception of the basic impedance)
in boys of different ages compared with the value of these
indices in boys in general (see Table 1).

When comparing the amplitude indices of thigh
rheograms between girls and boys of the corresponding
biological or calendar age, attention is given to significantly
higher values in the biological age of practically all indicators
in girls (with the exception of the amplitude of rapid blood
filling in 14 and 15-year-old girls) and all (with the exception
of the amplitude of the fast blood supply) by the calendar
year (see Table 1).

Among the time indicators of thigh rheograms in girls
between 12 and 15 years of age founded the following
changes: significantly lower values of time of the ascending
part, fast and slow blood flow in 12-year-old girls than in
other groups of adolescent girls; significantly higher values
of the time of fast blood filling in 13-year-olds than in 14-
year-old girls; relatively lower values of time of slow blood
filling in 13-year-old than in 15-year-old girls; significantly
higher values of the time of the downward part in 12-year-
old girls than in 13 and 14-year-olds; there is practically no
difference in the duration of the heart cycle in young women
of all ages and most of the time indices (with the exception
of rising part time) in 14-year-old girls, as compared with the
data of girls in general (see Table 1). In boys, attention is
drawn to the following changes in the time indicators of hip
rheograms: significantly lower cardiac cycle duration in 14-
year-old boys than in other age groups of adolescents;
significantly lower values of the time of the downward part in
the 14-year-old boys than in the 15 and 16-year-olds; the
values of the rising part are significantly lower in the 16-year-
old boys than in the 13 and 15-year-olds, and the tendency
towards the higher values of this indicator in 13-year-old
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Table 1. Changes in rheogram Indicators in adolescents of different ages.

Young women

Young men

Indicators

B_Z (Ohm)
B_H1 (Ohm)
B_H2 (Ohm)
B_H3 (Ohm)
B_H4 (Ohm)

13 14 15 16
Ao A \ oY%

T(—)T s 1o

e

B_C (s)

B_A(s)

B_B(s)

B_A1 (s)
B_A2 (s)
B_H2H1 (%)
B_H3H1 (%)
B_H4A1 (Ohm/s)
B_H1H4A2 (Ohms)
B_AC (%)
B_A1C (%)
B_A2C (%)
B_A1A2 (%)

Notes: < - the value of the indicator within the respective groups of young men or girls does not differ significantly from its size in boys
or girls in general; 1 or { - the value of the corresponding indicators within the respective groups of boys or girls has a slight tendency
to larger or smaller values; T or { - the value of the corresponding indicators within the respective groups of boys or girls tends to be
higher or lower values; A A or ¥V -reliable differences, between the corresponding indicators in the groups of boys or girls; ¥ -
significant differences between boys and girls of the corresponding biological age (higher rates are noted); ll - significant differences
between boys and girls of the corresponding calendar age (marked higher scores) B_ - rheographic indexes of the thigh; _Z - basic
impedance; _H1 - amplitude of the systolic wave; _H2 - incisura amplitude; _H3 - amplitude of diastolic wave; _H4 - the amplitude of rapid
blood flow; _C - duration of the heart cycle; _A - time of the ascending part; _B - time of the downward part; _A1 - time of fast blood filling;
_A2-time of slow blood flow; _H2H1 - dicrotic index; _H3H1 - diastolic index; _H4A1 - average speed fast blood flow rate; _H1H4A2
- the average speed of slow blood flow; _AC - index of tone of all arteries; _A1C - index of tone of arteries of large diameter; _A2C -index

of tone of arteries of medium to small diameter; _A1A2 - ratio of arteries tones.

boys compared with 14-year-olds; significantly higher values
of the time of rapid blood filling in 13-year-old boys than in
the 14 and 16-year-olds; the practical absence of a difference
in the amount of time of slow blood flow in boys of different
ages compared with the value of this indicator in boys in
general (see Table 1).

When comparing the time indicators of thigh rheograms
between girls and boys of the corresponding biological or
calendar age, the values of the following indicators are
significantly higher: the time of the downward part of the 15-
year-old girls than the 16-year-old boys; the time of slow
blood filling in 14 and 15-year-old girls than in the
corresponding biological and calendar age groups of boys;
duration of the heart cycle and time of the downward part in
all boys by biological and calendar age groups; time of rising,
fast and slow blood filling in 13-year-old boys than in 12-
year-old girls and time of rapid blood filling in 13-year-old
boys than in 13-year-old girls (see Table 1).

Among the derivatives of thigh rheogram in girls from 12
to 15 years characterized the following changes: significantly
higher indicators of mean average speed of fast and slow
blood flow in 12-year-old girls than in other age groups of
adolescent girls; the value of the diastolic index in 13-year-
old girls is significantly lower than in the 12-year-olds and
the tendency towards smaller values compared to 15-year-
old girls; the values of the indicators of tone of all arteries,
the tone of arteries of large diameter and the tone of middle
and small diameter arteries in 12-year-old girls are
significantly lower than that of other age groups of adolescent
girls and significantly higher values of the indicator of high-
diameter arteries in 13-year-old girls than in 14 and 15 years
old; the value of the ratio of arterial tone in 13-year-old girls
is significantly higher than in the 12 and 15-year-olds, and
the tendency towards higher values compared to 14-year-
old girls; the tendency to lower values of the dicrotic index in
12-year-old girls than in the 15-year-olds (see Table 1). In
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boys are found to the following changes in the derivative of
the thigh rheogram: the 13-year-old boys have significantly
less value of the dicrotic index than the 14-year-old boys; the
value of the average rate of slow blood flow in 14-year-old
boys is significantly higher than that of 15-year-old
adolescents; the value of the indicator of the tone of all arteries
in 16-year-old boys is significantly lower than that of the 13
and 14-year-olds, and the tendency towards smaller values
than those of 15-year-olds; the value of the indicator of large-
diameter arteries in 13-year-old boys is significantly higher
than in the 16-year-olds and the tendency towards larger
values compared to 14 and 15-year-old adolescents, as well
as a significantly higher value of the value of this indicator in
14-year-old boys thanin 16 years old; the value of the indicator
of average and small diameter arteries in the 14-year-old
boys is significantly higher than that of the 16-year-olds; the
value of the indicator of the arterial tone ratio in 13-year-old
boys is significantly higher than in the 16-year-olds and the
tendency towards higher values compared to 14-year-old
adolescents; the practical absence of a difference in the
magnitude of the majority (with the exception of the dicrotic or
diastolic indexes) of the ratio of the amplitude to the time
indices in boys 14 and 15 years in comparison with the value
of these indices in girls in general (see Table 1).

When comparing the derivatives of the rheogram of the
thighs between girls and boys of the corresponding biological
or calendar age, the values of the following indicators are
significantly higher: the dicrotic index in girls of 14 years old
than in boys 15 and in girls 13 and 15 years than in boys of
13 and 15 years; the average speed of rapid blood flow in
girls of 12 and 14 years old than in boys of 13 and 15 years
old and girls 13-15 years old than in boys of the
corresponding calendar age; the average rate of slow blood
flow in all groups of girls of the corresponding biological
and calendar age; the indicator of the tone of all arteries and
the tone of arteries of medium to small diameter in girls 13-
15 years old than in boys of the corresponding biological
and calendar age and the index of tone of all arteries in 13-
year-old boys than in 12-year-old girls; an indicator of the
tone of arteries of large diameter in 13-year-old girls than in
14-year-old boys and 13-year-old boys than in 12-year-old
girls; an indicator of the ratio of arterial tone in boys 13 and
15 years, than in girls 12 and 14 years old, and in boys 13-
15 years old, than in girls of the corresponding calendar
year (see Table 1).

Discussion

In recent years, attention has been paid to the study of
morphofunctional changes in the arterial and venous vessels
of the lower extremities during human ontogenesis [4, 9]. In
the process of growth and development of the child's body,
there are structural and functional alterations in the vessels,
which manifest themselves in a natural change in vascular
tone and mechanisms for its regulation. The tone of the
limb vessels in healthy children from 10 to 17 years
undergoes changes related to maturation of the

mechanisms of vegetative regulation. With age, the central
regulatory influence of the autonomic nervous system
decreases and the activity of autonomous contour of
vegetative regulation increases due to the predominance
of parasympathetic influences. This leads to a reduction in
the blood supply intensity of the unit volume of tissue and
an increase in the tone of the vessels of the extremities of
large and medium diameters [9, 14].

The tone and the magnitude of the propulsive activity of
vessels in both sexes are significantly different. In boys,
compared with girls, higher volumetric blood flow rates and
specific peripheral vascular resistance is found; lower tone
of arterioles, but higher tone of veins, with the following
explanation. In the males diameters of the major vessels of
the lower extremities dominate in the upper and middle third
of the thigh [5, 33]. The activity of the sympathoadrenal system
and vasotropic effects are controlled by sex hormones (the
expansion of peripheral vessels in the female is due to the
effect of estrogen) [20, 23, 27].

In a number of studies [5, 12, 25, 26, 35] for children and
adults had established age and gender differences in
rheogram indices of the lower extremities. The teenage age
in this direction remains virtually uninvestigated.

When analyzing the age and sexual characteristics of
the thigh rheogram in practically healthy teens, we have
established the following changes:

- age features of thigh rheogram indicators in young
women: 1) in 12-year-old girls, most of the amplitude indices
(with the exception of the incisura amplitude) are significantly
higher than in other age groups of girls; 2) the time of the
ascending part of the rheogram and fast and slow blood
supply is significantly lower, and the time of the downward
part of the rheogram is in most cases significantly higher in
12-year-old girls than in other age groups; 3) the average
speed of fast and slow blood filling in 12-year-old girls is
significantly higher, and vascular tones in most cases are
significantly lower than in other age groups of girls;

- age characteristics of thigh rheogram indicators in boys:
1) only the basic impedance and amplitude of the systolic
wave are in most cases significantly higher, or tend to be
higher in 13 and 14-year-old boys than in 15 and 16-year-
olds; 2) most of the time indicators (except for the time of
slow blood flow) in 14-year-old boys are significantly lower
or tend to be lower than those of other age groups of boys;
3)in 13 and 14-year-old boys, most vascular tones indicators
and the average slow-blood flow rate are significantly higher
or tend to be higher than those of 15 and 16-year-old boys;

- sexual characteristics of indicators of rheograms of the
thigh in adolescents: 1) most of the amplitude rheogram
parameters of the thigh are significantly higher in girls, both
in the calendar and in the biological age; 2) among the time
indicators, the duration of the cardiac cycle and the time of the
downward part of the thigh rheogram are significantly higher
than the calendar and biological age of the boys; the attention
is drawn to the fact that all time indicators in 13-year-old boys
are significantly higher than those of 12-year-old girls and
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significantly higher values of slow blood flow in 14 and 15-
year-old girls, both in calendar and in biological age; 3) in
most cases, among the derivatives of the rheogram of the
thighs significantly higher values have girls; only the majority
of indicators of vascular tone in 13-year-old boys are
significantly higher than in 12-year-old girls.

In the study of the indicators of thigh rheovasograms in
practically healthy young men and women, Vadzuk S. N. and
Tsvyntarnyi A. V. [30, 31] found that 20-year-old young women,
compared with young women 16-19 years old, have higher
blood-flow rates of arteries of large, medium and small
caliber, a tone of arteries of large caliber, but lower tone
indices of all arteries and arteries of medium and small
caliber. In young men, a smaller number of age differences
in the parameters of the thigh rheogram is established -
only smaller values of the indicator of the tone of the arteries
of middle and small caliber at 20-year-olds than those of 18
and 19-year-old young men. In the analysis of gender
differences in the rheogram of the thigh, the authors, as in
our studies, found that girls of the general group and all age
groups were larger than the corresponding groups of boys,
the values of all amplitude and derivative indices of the
rheogram, as well as the time of slow blood filling.

The obtained results broaden the idea of the peculiarities
of the activity of the vessels of the lower extremities in healthy
teens, depending on gender and age, which will allow,
substantiated and differentiated normalize muscle loading
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BIKOBI TA CTATEBI OCOBJIMBOCTI MOKA3HUKIB PEOFPAMU CTEMHA Y MPAKTUYHO 340POBUX NIANITKIB
Xmensb J1. J1., CepebpeHHikoea O. A., Kupu4yeHko 1O. B., THeHHa B. O.

32i0H0 daHux 6acambox AocnidxeHb peosazoepadhidHi MoOKasHUKU cmeaHa 30amHi eusseumu He3HaqHi 3MiHU CyOuH, W0 He CMaHoBsiMb
cobor Kpumu4yHUX HespyyHocmel, ane 3a3daneeiob ceidyamb rpo HabruXeHHsT binbw Ceplio3HUX 3axe0pto8aHb HUXHBLOI KiHUIBKU.
Mema docnidxeHHs1 - gcmaHo8uUMuU 8ikosi ma cmameei 0cobriueocmi rnoka3HukKie peoepamu cmeaHa y npakmu4yHo 300posux rnidnimkig
lNodinbcbkoeo pezioHy YkpaiHu. PeoepacbiyHi napamempu cmeaHa 103 npakmuyHO 300po8ux Xromn4ukie sikom eid 13 do 16 pokie ma
108 dis4yamok sikom 8i0 12 do 15 pokie, micbkux meuwkaHyig odinbcbk020 peeioHy YKpaiHu, susHayanu 3a 00roMozor Kapdiono2idyHo20
Komm'tomepHo2o OiagHoCmu4Ho20 Kommnekcy. CmamucmuyHa obpobka ompumaHux pesynbmamig nposedeHa 8 NiyeH3itiHoMy nakemi
"Statistica 5.5" 3 sukopucmaHHAM napamempuyHUX i HernapamempuyHux mMemodig OUiHKU ompuMaHux pe3ynbmamis. Y 12-piyHux
dig4amok, y MOPIHSIHHI 3 IHWUMU 8iKOBUMU 2pyramu, 8CmaHo8eHo, Wo binbwicmb amnnimyOHUX MOKa3HUKI8 (3a 8UHSIMKOM aMmritimyou
iHYi3ypu), Yac HU3XIOHOI YacmuHU peozpamMu ma cepedHs WeudKicmb WeudKo20 i o8irbHO20 KPOBOHANOBHEHHS 00CMO8IPHO binbuli,
a yac eucxiOHOI YacmuHuU peoepamu ma WeuoKo20 i M08iNIbHO20 KPOBOHANOBHEHHS Ma MOKa3HUKU MOHycy cyOuH cmeaHa y binbwocmi
sunadkie docmosipHo meHwi. Y 6inbwocmi eunadkis y 13 i 14-piyHux xnonqukie, y nopieHaHHI 3 15 i 16-pivHumu nidnimkamu, 6asosuli
iMnedaHc i amnnimyOa cucmonidHoi xeurni, a makox binbwicmb MOKa3HUKI8 MOHYcCy cyOuH ma cepedHsl WeuoKiCmb Mo8inbHO20
KpOBOHarosHeHHs1 docmosipHo binbwi, abo maome meHOeHUilo 00 binbwux 3Ha4eHb. Takox ecmaHosneHo, wo binbwicmb 4Yacosux
1oKa3HUKI8 (3a BUHSIMKOM Yacy M08iflbHO20 KPOBOHANOBHEHHSI) y 14-pidHuUx xnondyukie docmosipHo MeHwi, abo mMaromb meHOeHUjo 0o
MEeHWUX 3Ha4YeHb, HXX y XII0MYuKig iHWux eikosux 2pyn. [lpu MopisHsHHI MOKa3HUKI8 peoepamMu cmeaHa MiX Xronyukamu ma digyamkamu
3a KaneHOapHUM i 3a bionozidHUM 8ikoM ecmaHoeneHo AocmosipHO binbwi 3Ha4eHHs y digdamok binbwiocmi amrnimyOHUX i MoXiOHUX
OKa3HUKI8, @ MaKoX 4acy roeinibH020 Kpo8oHarnosHeHHs y 14 i 15-piyHux dig4amok. Y xmon4qukie ecmaHosneHi docmosipHo binbuii
3HaYeHHs mpueanocmi cepyesozo YUKy ma yacy HU3XiIOHOI YacmuHU peoepamu cmeaHa, a MakoX yCiX 4aco8UX MOKa3HUKI8 i

78 ISSN1861-031X elSSN 2616-6208 Biomedical and Biosocial Anthropology



Hmel L. L., Serebrennikova O. A., Kyrychenko Yu. V., Gnenna V. O.

6inbwocmi nokasHukie moHycy cyOuH y 13-pidHux xmon4qukis, HiX y 12-piyHux dig4amok. Takum YUHOM 8CmaHOBIEeHi 8UPaXXeHi 8iKo8i
ma cmamesi 8iOMIHHOCMI OKa3HUKI8 peogpamMu cmeaHa y rpakmu4yHo 300posux nidnimekis.
Knio4yoBi cnoBa: rnokasHuku peozpamu cmezHa, rnpakmu4yHo 300poei nidnimku, eik, cmameb.

BO3PACTHBIE U MONOBbLIE OCOEEHHOCTU NMOKA3ATENIEM PEOTPAMMbI BEAPA Y MPAKTUYECKU 30OPOBbIX
NOAPOCTKOB

Xmensb J1. J1., CepebpeHHukosa O. A., KupuyeHko lO. B., lHeHHas1 B. O.

CoznacHo OaHHbIM MHO2UX UuccriedosaHull peoga3ozpaghuyeckue nokazameru 6edpa crnocobHbl 8biI8UMb HE3HAYUMEbHbIE USMEHEHUSs
cocydos, He npedcmasnsruux cobol Kpumudeckux Heydobecms, HO 3apaHee ceudemernibcmayom o npubnuxeHuu 6oree cepbe3HbixX
3abonesaHull HUXHel KOHe4yHocmu. Llenb uccnedoeaHus - ycmaHo8UMb 803pacmHbie U ono8sie 0cobeHHOCmu rnokasamesel
peoepammbl 6edpa y npakmuyecku 300posbix nodpocmkos [10donbcko2o peauoHa YkpauHbl. Peoepachuyeckue napamempsi 6edpa
103 npakmuyecku 300p08bIX Masb4ukog 8 so3pacme om 13 do 16 nem u 108 desoyek 8 go3pacme om 12 0o 15 nem, 20podcKux
xumeneu [1odonbcko2o peauoHa YKpauHbl, onpedensisiu ¢ noMowbio Kapouono2u4ecko2o KOMMbiomepHo20 duazHoCmu4ecKkoz20
Komnnekca. Cmamucmuyeckasi obpabomka nony4yeHHbIX pe3ynbmamos nposedeHa 8 /uUUyeH3UOHHOM nakeme "Statistica 5.5" ¢
ucronbL308aHUeM napamempuyecKkux U Herapamempuyeckux MemoOo8 OUEHKU roMy4YeHHbIX pe3dynbmamos. Y 12-nemHux 0esoyek, 8
cpasHeHUU ¢ Opya2uMu 803PacmHbIMU 2pyrnnamu, yCmaHo8IeHo, Yymo 60onbWUHCME80 amnaumyOHbIX Mokasamernel (3a UCKIYeHUem
amnnumyobl UHUU3YPbI), 8peMsi HUCXo0swel Yacmu peoepaMMbl U CPEOHSIST CKopocmb 6bicmpo20 U MeONIeHHO20 KPO8eHaronHeHUst
docmoesepHo bonbuwe, a 8pemsi 8ocxodsauwel yacmu peo2paMmbl U ObIcmpo20 U MeONIeHHO20 KPO8eHarnoIHeHUs U rnokasamesnu
moHyca cocydos 6edpa 8 bonbuwiuHCMee criydaes 00CcmoeepHoO MeHbwe. B 6onbwuHecmee criydaes y 13 u 14-nemHux marnb4ukos, rno
cpasHeHuto ¢ 15 u 16-nemHumu nodpocmkamu, 6a3oebili umnedaHc u amriaumyda cucmonu4yeckoll 80JHbI, @ makxe 60fbUWUHCME0
rnokasamejsieli MoHyca cocy008 U CpedHsIsi CKOpOCMb MEOIEHHO20 KpoB8eHarnoHeHuUsi 00cmogepHo bornbwe, unu umMelom meHOeHUU
K 60rbWUM 3Ha4YeHUsM. Takxe ycmaHoeneHo, 4mo b60MbWUHCMBO 8peMeHHbIX Moka3amesiel (3a UCKITIoYeHUeM 8peMeHU MeOr1eHHo20
KpogeHarnonHeHusi) y 14-nemHux manb4uko8 00CMOBEPHO MEHbLIE, UMU UMeom MmeHOeHUUI0 K MEeHbWUM 3HadyeHUusiM, Yem y Opyaux
803pacmHbIX epyrnn Manb4ukos. [pu cpasHeHUU roka3amernel peozpamMmbl 6edpa Mexdy mManbdyukamu u 0eeodKamu o KaneHOapHOMYy
u o buonozau4ecKkomy gospacmy ycmaHosrneHo 0ocmosepHo borbuwiue 3Ha4eHus1 y degodek 60MbUWUHCMEa aMaumyOHbIX U NPou3800HbIX
rokadamenet, a maKxe epemMeHU MeOIeHHO20 KposeHarnonHeHus1 y 14 u 15-nemHux desoyek. Y mansquKo8 ycmaHosneHb! 00CMo8epHO
bonbwue 3Ha4eHuss npodormKumenbHocmu cepdeyHo20 Uukaa u epemeHu Hucxodswel Yacmu peozpammbl 6edpa, a makxe ecex
8peMeHHbIX nokazamenel u 6onbwuHcmea rokazamersnel moHyca cocydos y 13-nemHux manbqukos, Y4em y 12-nemHux 0egoyex.
Takum 0b6pa3oM ycmaHOBIEHb! 8bIPAXEHHbIE 803pacmHbIe U 0108ble pa3nuyusi rnokalamernel peoepammbl 6edpa y npakmuyecku
300p08bIX M0OPOCMKO8.

KnioueBble cnoBa: rnokaszamesnu peozpammbl 6edpa, npakmuyecku 300posbie NoOpocmkKu, eo3pacm, roil.
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