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Relevance. The most common indicators for assessing the effectiveness of health technologies are the cardiovascular performance
of adolescents. At present, there is insufficient information on the quantitative substantiation of informativeness, prognostic and
diagnostic significance of such indicators in the process of correction of functional and reserve capabilities of the cardiovascular system
of adolescents.

Objective: to determine the levels of functional reserve of the heart according to the Rufier index and to study the physical
performance of students aged 12-14 years of different medical groups.

Materials and methods. 178 seventh-eighth-graders aged 12-14 (85 boys and 93 girls) were examined. All students voluntarily
participated in this experiment, and the written consent of their parents was obtained. Physical performance was studied according
to the parameters of the bicycle ergometric test PWC170. The division of students into medical groups was carried out according
to the indicators of the level of functional and reserve capabilities of the cardiovascular system, conducted according to the Rufier
index. Statistical analysis of the results was performed using the application package Statistica-V.10.0. The normality of the distribution
was checked by the Kolmogorov-Smirnov test. The studied indicators are described by the median (Me) and 25, 75 percentiles. The
relationships of the studied indicators were analyzed according to Spearman’s rank correlation coefficients. To determine the reliability
of differences in indicators used the criterion of Kraskel Wallis.

Results. The main group included 13.5% of adolescents, the preparatory group — 35.4%, the special medical group — 51.1% of
students. Among student-athletes, 25.9% of boys and 45.4% of girls belong to a special medical group. In school athletes, the correlations
between the Rufier index and the PWC170 test are low and statistically insignificant. Indicators of physical performance in the range of
25-75 percentiles do not differ in different medical groups. This indicates that in a special medical group there are students with medium
and high levels of physical fitness.

Conclusions. The established age and gender differences in the functional reserve of the heart of schoolchildren determine the need
to develop differentiated approaches to the assessment of the Rufier index. Physical performance in different medical groups varies in
a fairly wide range. The division of students into medical groups according to the Rufier index does not reflect the level of physical
performance of students and, accordingly, their real adaptive capabilities. Further studies are needed on the informativeness of using the
Rufier test to divide students into medical groups.

Keywords: adolescents, Rufier’s test, physical performance, medical groups.

Relevance. The most common indicators for assess- of the school year; registration of the child in the sports

ing the effectiveness of health technologies are the car-
diovascular performance of adolescents. At present, there
is insufficient information on the quantitative substantia-
tion of informativeness, prognostic and diagnostic signif-
icance of such indicators in the process of correction of
functional and reserve capabilities of the cardiovascular
system of adolescents.

A necessary and obligatory condition for the divi-
sion of students into medical groups is to determine the
functional and reserve capabilities of the cardiovascular
system by the Rufier test [1].

According to a survey of pediatricians, the main need
to determine the medical group for physical education is
due to the entry of children into school; the beginning

section (70.69% — 82.76% of cases), and at the request
of parents ¢sr only 39.66% [2].

Numerous studies indicate that according to the Ru-
fier index, most students belong to a special medical
group [3-28].

On the other hand, it is pointed out that among ad-
olescents who are additionally engaged in sports sec-
tions, a significant part also belongs to the special and
preparatory medical group according to the Rufier index
[11, 23, 25]. At the same time, there is also information
that the response of the cardiovascular system to exer-
cise, according to the Rufier index, in all adolescents
13 years is below average and is almost no different
from schoolchildren who do and do not play sports [24].

ISSN 2664-472X. e ISSN 2664-4738. Medical science of Ukraine / Meouuna nayxa Yxpainu, 2021, Vol. 17, Ne 1 83
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Studies that would characterize the physical perfor-
mance of students of different medical groups are virtual-
ly absent. This confirms the need for further study of the
functional reserve of the heart in relation to the physical
performance of adolescents in different medical groups.

Objective: to determine the levels of functional re-
serve of the heart according to the Rufier index and to
study the physical performance of students aged 12-14
years of different medical groups.

MATERIAL AND METHODS

178 seventh-eighth-graders aged 12-14 were sur-
veyed (mean age 13.0 £ 0.7 years). Of these, 85 boys
(mean age 13.1 + 0.7 years) and 93 girls (mean age 12.9
+ 0.7 years). The study was conducted at the beginning
of the school year. All students voluntarily participat-
ed in this experiment, and the written consent of their
parents was obtained. The research was performed in
compliance with the basic provisions of the «Rules of
ethical principles of scientific medical research with
human participation», approved by the Declaration of
Helsinki (1964-2013), ICH GCP (1996), EEC Directive
Ne 609 (dated 24.11.1986) , orders of the Ministry of
Health of Ukraine Ne 690 dated 23.09.2009, Ne 944 dated
14.12.2009, Ne 616 dated 03.08.2012

Physical performance was studied according to the
parameters of the bicycle ergometric test PWC170. One-
time test of stepwise increasing power for at least 9 min-
utes [30].

The division of students into medical groups was
carried out according to the indicators of the level of
functional and reserve capabilities of the cardiovascular
system, conducted according to the Rufier index (RI) [1].

Statistical analysis was performed using the appli-
cation package Statistica-v.10.0. The normality of the
distribution was checked by the Kolmogorov-Smirnov
test. Almost all of the studied indicators do not have a
normal distribution, in this study they are described by
the median (Me) and 25, 75 percentiles. The relation-
ships of the studied indicators were analyzed according
to Spearman’s rank correlation coefficients. To deter-

mine the reliability of differences in indicators used the
criterion of Kraskel Wallis. The difference between the
indicators was considered probable at p <0.05 [31].

RESULTS AND DISCUSSION

At the beginning of the school year, when dividing
students into medical groups for physical education, the
medical worker of the educational institution found that
according to the Rufier index, the main medical group
included 13.5% of adolescents, the preparatory group
- 35.4%, the special medical group. groups - 51.1% of
students, ie more than half of students. Among the stu-
dents of the special medical group, there was only one
adolescent who had permanent health disorders (0.6%
of the total number). Among the students included in
the preparatory medical group, there were three adoles-
cents in the recovery period after acute illness (1.8% of
the total). The rest of the students were assigned to the
preparatory and special medical group only according to
the results of the Rufier test (Table 1).

During our further examination of students by re-
cording an electrocardiogram (ECG), no students with
clinically pronounced abnormalities on the ECG were
found, which gave us grounds to determine physical
performance by performing a PWC170 test [30] under
ECG control. There are no other contraindications to
bicycle ergometry. Three students, who were assigned to
the preparatory and special medical groups according to
criteria other than the functional and reserve capabilities
of the cardiovascular system, were not tested.

It should be noted that there were no statistical dif-
ferences between the medical groups in terms of body
mass index, vital capacity (VC), vital index (VI), heart
rate (HR) and blood pressure (BP) (Table 2).

When analyzing the Rufier index, depending on
gender, its worst values are observed in girls. Thus,
taking into account gender, the main medical group
included 10.8% of girls and 16.5% of boys, the prepa-
ratory group - 25.8% of girls and 45.9% of boys, the
special medical group - 63.4% of girls and 37.6% of
boys (Table 1).

Table 1
Distribution of schoolchildren aged 12-14 to medical groups according to the Rufier index, absolute number (percentage)
General sample of students Engaged in sports sections Not engaged in sports sections
Contingent
All Male Female All Male Female All Male Female
(n=178) (n=85) (n=93) (n=38) 0=27) (m=11) (n=140) (n=58) (n=82)
Main erou 24 14 10 12 9 3 12 5 7
SO 135 | aes) | (108) | GLE) | (333) | (273) (8.6) 86 | (85
Preparatory 63 39 24 14 11 3 49 28 21
group 354) (45,9) (25,8) (36,8) (40,7) (27,3) (35,0) (48,3) (25,6)
Special 91 32 59 12 7 5 79 25 54
group 5L (37,6) (63,4) (3L,6) (25,9) (45.4) (56,4) (43,1) (65,9)
84 ISSN 2664-472X. e ISSN 2664-4738. Medical science of Ukraine / Meouuna nayxa Yxpainu, 2021, Vol. 17, Ne 1
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Table 2
Comparative characteristics of schoolchildren 12-14 years old, not involved in sports, different medical groups,
Me (Q1-Q3)
Indicator Main group (n=12) Preparatory group (n=49) Special group (n=79)
Age, year 12,8+0,5 12,9+0,7 13,0+0,7
. 17,2 18,5 18,9
2 > H )
Body mass index, kg/m (16,3-20,0) (16,2-19,8) (17,4-20,9)
2,38 2,59 2,47
VG 1 (2,16-2,44) (2,22-2,99) (2,14-2,94)
57,7 58,8 523
V1, mlkg (53.7-60,5) (51,1-63,7) (45.2-61,1)
83,1 85,0 88,7
HR, b/mn (77,7-88,7) (77,6-92,9) (82,6-97,6)
BP systolic, 114,0 113,0 116,0
mmHg (103,0-121,0) (101,0-122,0) (110,0-126,0)
BP diastolic, 71,0 70,0 72,0
mmHg (64,0-81,5) (64,0-76,0) (65,0-79,0)

In connection with the reports that according to the
results of Rufier’s test, the special medical group also un-
reasonably includes students who regularly participate in
sports sections [11, 23, 25], we analyzed the employment
of the studied students in sports sections. It was found
that 38 out of 178 schoolchildren regularly participate
in sports sections lasting at least one year and often at
least three times a week. Analysis of the Rufier index of
students involved in sports sections found that 31.6%
of students belong to a special medical group, 36.8% of
students - preparatory and only 31.6% of students - to
the main medical group (Table. 1). This indicates the
inadequacy of the assessment of the functional reserve
of the heart of adolescents after the Rufier test.

The analysis of the levels of functional and reserve
capabilities of the cardiovascular system in student-ath-
letes revealed that 25.9% of boys and 45.4% of girls
belong to a special medical group according to the Rufier
index (Table 1).

The division of students into medical groups, except
for boys and girls who play sports, shows the same ratio

of students in groups as in the combined sample: the
main medical group included 8.6% of adolescents, the
preparatory group — 35.0 %, to a special medical group -
56.4% of students. Similar gender differences were also
found: more girls than boys were included in the special
medical group (65.9% and 43.1%, respectively). Only
8.6% of schoolchildren aged 12-14 who do not partici-
pate in sports sections belong to the main medical group
(Table 1). Although, only 31.6% of schoolchildren-ath-
letes belong to the main medical group (Table 1).
According to the results of the PWC170 test, the
worst indicators of physical performance were found in
schoolchildren of the special medical group against the
background of the worst functional reserve of the heart
according to the Rufier test. It should be noted that the
indicators of physical performance in the range of 25-75
percentiles do not differ in different medical groups. This
indicates that in a special medical group there are students
with medium and high levels of efficiency (Table 3).
According to the correlation analysis, it was found
that in the general sample, adolescents with a higher level

Table 3

Physical capacity and adaptive abilities of schoolchildren 12-14 years old, not engaged in sports, different medical
groups, Me (Q1-Q3)

Indicator Main group (n=12) Preparatory group (n=46) Special group (n=78)
PWC 5, kgxm/mn (4685,3-65:26,7) (4465,421-66’312,0) @3 85%2-65’20,0)
PWC ., kexmxmn/kg (12,132_’153,4) (10,112-’10 4.4) (8,?1’—41 1,0)
Rufier Index, c.u. ( 4?{;_; (::2) (7?(’)4_‘91:2) (1(1)’24(_)1#3’2)

Notes: #— p <0.05 compared to the main group; [| — p<0,05 in comparison with the preparatory group, * — p<0,05 compared to a

special medical group
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of functional reserve of the heart, according to the Rufier
index, are characterized by higher absolute and relative
indicators of physical performance (p <0.05).

In the analysis of correlations separately for groups
of schoolchildren who are engaged and not engaged in
sports, it is established that in schoolchildren-athletes
these interrelations are low and statistically insignificant,
and in the group of non-athletes the correspondence of
the highest level of functional reserve of heart remains
higher. (p <0.05) (Table 4).

This confirms the well-known natural relationships be-
tween physical performance and cardiovascular function.
However, it does not reflect clear differences in levels of
physical performance between different medical groups. Be-
cause in each medical group the PWC170 test values fluctu-
ate in a fairly wide range according to the percentile analysis
(Table 3). And the presence of a correlation between the
PWC170 test and the Rufier test can be explained by the
presence of a common factor in their calculation — heart rate.

We analyzed 14 studies by different authors over the
past 10 years, with a sample of more than 6,800 students
aged 7-17, which divided students into medical groups
based on the results of the Ruffier test and the method-
ology recommended by order of the Ministry of Health
of Ukraine and the Ministry of Education and Science
of Ukraine dated 20.07.2009 Ne 518/674 [1]. Summary
statistics of these studies show that 66.8% of students
belong to the special medical group, 23.4% of students
to the preparatory group and only 9.8% of schoolchildren
to the main group (Table 5).

The inadmissibility of the Rufier test by paramedics is
pointed out [25]. Because there are significant differences
in the test results of the same students (autumn and spring)
by the average medical staff of the clinic (0% of students
in the special medical group) and scientists of the medical
university (43% of students in the special medical group).
Although there are data [17] obtained from the registration
form Ne 026/u in 5318 schoolchildren, 44.7% belong to
the special medical group, 35.4% to the preparatory group,
and 19.9% to the main medical group (Table 5).

It is noted that the performance of this test by students
at the beginning of the school year, designed for high-
class athletes, causes a natural inadequate response of the
cardiovascular system [23].

According to the results of the Rufier test in school-
children aged 6-17, it is concluded that the test performs

submaximal power of anaerobic-aerobic nature and sug-
gests using it as an indirect criterion of physical perfor-
mance [15]. Our study also found a reliable association
between the Rufier test and the PWC170 test in a pooled
sample and a group of non-sports students. But in the
group of schoolchildren-athletes such correlation is in-
significant (Table 4). At the same time, it is noted that the
excellent results of the Rufier test do not always indicate
high efficiency, which is also confirmed by us [9].

It is noted that the Rufier test should be used to assess
the functional state of athletes and the author’s method
(30 squats in 30 s), because it gives a higher percentage
of compliance with the assessment of physical fitness of
students and their ability to perform loads [23, 25].

According to our data, more girls than boys are in-
cluded in the special medical group (65.9% and 43.1%,
respectively). The results of our research are confirmed
by a number of authors. In particular, there are data that
more girls than boys of the seventh grade (69.5% and
48.7%, respectively) and sixth grade (59.5% and 30.4%,
respectively) are included in the special medical group
[8] . In the eighth grade, the ratio of girls to boys in the
special medical group is almost the same (65.0% and
65.4%, respectively). According to other authors, the spe-
cial medical group also includes slightly more girls than
boys aged 11-12 (97.1% and 89.8%, respectively) (Table
5) [21]. At the same time, according to other authors, the
special medical group includes more boys than girls aged
13-14 (100.0% and 76.7%, respectively) (Table 5) [19].

The number of students belonging to a special med-
ical group ranges from 30.4% of students, according to
some data [7] — for boys in sixth grade, up to 100% of
students, according to other data [19], — for boys 13-14
years. The number of students in the main group also var-
ies in a fairly wide range: from 0% — for boys and girls
11-12 years [21], for schoolchildren 14-16 years [11], for
boys 13-14 years [19], to 32, 7% of students — for boys
in the seventh grade [7] (Table 5).

According to our data, in the distribution of school-
children 12-14 years old who do not play sports, 8.6%
of adolescents were included in the main group, 35.0%
in the preparatory group, and 56.4% in the special med-
ical group. Similar summary results for schoolchildren
11-15 were obtained by a number of other authors,
according to which the main group included 11.7% of
adolescents, the preparatory group — 22.0%, the special

Table 4
Spearman’s rank correlation coefficients
Rufier Index, c.u.
Indicator
all studens not engaged sports engaged sports
PWC 170° kgxm/mn -0,217 * -0,171 -0,081
PWC 1700 kgxmxmn/kg -0,340 * -0,329 * -0,194

Note:* — p<0,05.
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Table 5

Summary statistics of the assessment of the functional reserve of the heart and the distribution of schoolchildren aged

7-17 to medical groups, according to the results of the Rufier test,%

Levels of functional reserve of the heart, according to the Low Passable Medium Good High
Rufier index, c.u. >15 c.u. 10-14 c.u. 7-9 c.u. 4-6 c.u. <3 c.u.
Medical groups, according to the Rufier index Special Preparatory Main
Vakulenko L.O. (2015),

students in grades 4-11, n = 140 25 47 18 ? !
Vasyukova M.M. (2015), 28 40 214 93 13
average school age, n =75

Gerasimenko S.Yu. (2019),

6th grade girls, n = 64 16,75 42,71 29,35 11,19 -
Gerasimenko S.Yu. (2019),

7th grade girls, n = 64 15,95 53,52 20,32 10,21 -
Gerasimenko S.Yu. (2019),

8th grade girls, n = 62 8,71 56,25 29,61 5,43 -
Gerasimenko S.Yu. (2019),

6th grade boys, n = 64 9,41 20,94 59,91 9,74 -
Gerasimenko S.Yu. (2019),

7th grade boys, n = 64 9,81 38,93 18,61 32,65 -
Gerasimenko S.Yu. (2019),

8th grade boys, n = 62 9,34 56,01 15,74 18,91 -
Zakrevsky AN (2016), schoolchildren aged 14-16 who are 62.5 30 75 ) )
not additionally engaged in sports sections, n = 40 ’ ?

Kapranov SV (2016),

high school students, n = 5318 44,72 3541 19,87
Krutsevich T.Yu. (2016),

girls 13-14 years, n = 30 3333 2333 20 3,3 )
Krutsevich T.Yu. (2016), 75 25 ) ) )
boys 13-14 years, n = 32

Lewandowska L. (2015),

girls 11-12 years, n = 70 3143 65,71 2,86 ) )
Lewandowska L. (2015),

boys 11-12 years, n =78 28,21 61,54 10,26 . .
Melnichuk L.V. (2016),

schoolchildren aged 7-17, n = 151 24,66 47,56 21,96 3,13 0.6
Ke}mlnska T.M. (2016)7, 408 458 11.9 1.0 0.5
primary school age, n =201

Kaminska TM (2016),_ 19.9 407 29.4 10,0 )
average school age, n =221

Kaminska TM (2016), 17.5 283 42,1 103 16
senior school age, n =126

Novikov EV (2010),

schoolchildren aged 14-15, n =21 = = 14
Tyazhka A. V. (2011), studentsiof 2-6 7.4 407 32.1 17.3 25
grades of secondary school, n = 81

Tyazhka A. V. (2015),

students of 5-6 grades of gymnasium, n =75 28 40 214 2.3 1.3
Summary statistics 66,8 23,4 9,8

medical group — 66.3% of schoolchildren [5, 8, 16, 19,
25] (Table 5).

In our research, among students-athletes, the main
group included only 30.4% of adolescents, the prepara-
tory group - 34.0%, the special medical group - 35.7%
of students. Similar results were obtained by other au-
thors [11] - according to their data, the main group also
includes only 30.0% of students who play sports, but
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the preparatory group includes 60.0% of students, and
the special medical group 10.0% students (Table 5). The
author also notes that there is a significant difference
between students-athletes and those who are not addi-
tionally engaged in sports sections, in terms of functional
reserve of the heart.

It is noted that the response of the cardiovascular
system to exercise, according to the Rufier index, in all
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adolescents 13 years is below average and is almost no
different from students who are engaged in and are not
engaged in additional hiking [24].

A number of authors note the low informativeness of
the Rufier test, compared with the Martin-Kushelevsky
test, and consider it insufficient to determine the func-
tional status of adolescents [10, 23].

When assessing the objectivity of the method of de-
termining and dividing children into medical groups for
physical education, it is noted that the most sensitive
group to the shortcomings of the educational process are
middle school children, especially girls, and more than
30% of secondary school students are unable to perform
Rufier’s test. specified in the official protocol of medical
and pedagogical control over the physical education of
schoolchildren [2].

There is also an opinion that generally calls into
question the correctness of the use of the Rufier test for
school-age children [12].

When evaluating the Rufier test in students in grades
4-11 according to the methods proposed in the Order, a
number of caveats are indicated. First of all, it is the lack
of gradation by age and gender [4].

Having obtained a significant positive correlation
between the results of the sample and the age of the sub-
jects, some authors recommend the use of age-adjusted
corrections when determining the Rufier index [9, 12,
28]. This is also confirmed by our review of the results
of studies by different authors, which found (sometimes
significant) differences in the distribution of students
into medical groups based on age and gender (Table 5).
Which, obviously, indicates the presence of age and sex
characteristics of the functional reserve of the heart in
different periods of ontogenesis.

It should be noted that there is virtually no data on the
functional reserve of the heart, according to the Rufier
index, at specific ages and taking into account the sex
of students. In this aspect, attention is drawn to studies
and recommendations for differentiated assessment of
the Rufier index according to the age of students [12-14,
29]. And the gender differences obtained by us and other
authors [8, 19, 21] of the Rufier index actualize the issue
of differentiated assessment of the Rufier index according
to the sex of schoolchildren.

No less important aspect is the consideration of sports
qualifications of schoolchildren. Only a few authors indi-
cate whether schoolchildren-athletes were excluded from
the analysis of the Rufier index, and give a comparative
description of the functional reserve of the heart of these
categories of schoolchildren [11].

In addition, the complexity and ambiguity of the re-
sults of various studies in adolescence, apparently, is
determined by the individual rate of biological develop-
ment of students during puberty [32-34] and the school
year (increasing student fatigue during the school year)
[19, 20]. This should also be taken into account when

planning further studies on the informativeness of the
assessment of the functional reserve of the heart based
on the results of the Rufier test.

Therefore, we believe that further study is needed on
the informativeness of the use of the Rufier test to divide
students into medical groups. In the future, the assess-
ment of the functional reserve of the heart will be carried
out according to the recommendations of IP Zanevsky on
taking into account age in assessing the Rufier index, and
study on this basis physical performance and autonomic
adaptive capacity of students 12-14 years of different
medical groups.

CONCLUSIONS

The established age and gender differences in the
functional reserve of the heart of schoolchildren deter-
mine the need to develop differentiated approaches to the
assessment of the Rufier index.

Physical performance in different medical groups
varies in a fairly wide range. The division of students
into medical groups according to the Rufier index does
not reflect the level of physical performance of students
and, accordingly, their real adaptive capabilities.

Connection of work with scientific programs, plans,
topics. This study was performed in the framework of
research «Development of models of rehabilitation ef-
fects in physical therapy and occupational therapy and
evaluation of their effectiveness from the standpoint of
evidence-based medicine» (Ne 0119U001190).
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AKTyaJbHicTb. Haif011b1I MOMMPEHUMH 1HAWKATOPAMHU OLIHKH €(DEKTHBHOCTI 37J0pOB’A30epiralouux TEXHOJOTIH € TIOKa3HUKH Mi-
STTBHOCTI CepIIeBO-CYIMHHOI CUCTEMH MiUTiTKiB. Ha chorozHi BimoMocTel KinbKicHOTO 00IpyHTYBaHHS iHPOPMATHBHOCTI, MPOTHOCTHY-
HOT i JIIarHOCTHYHOI 3HAYMMOCTI TaKUX ITOKA3HUKIB y MpoIeci Kopekiii GyHKIiOHATbHO-PE3ePBHUX MOXKIMBOCTEH CepLEBO-CYIMHHOT
CHCTEMH ITiUIITKIB HEAOCTATHELO.

Mera: BU3HaYHTH piBHI (DYHKIIOHAIILHOTO PE3epPBY CepIls 3a JaHUMHU iHAeKCy Pyd’e Ta BuBunTH (hi3NUHY Npane3faTHiCTh IIKOJSIPIB
12-14 pokiB pi3HUX MEAUYHUX TPYIL.

Marepiaaun Ta metoau. O6cteskeHo 178 mKOIAPIB ChOMUX-BOCBMUX KiaciB BikoM 12-14 pokiB (85 xmommiB Ta 93 miBumHuN). Yci
y4H1 TOOPOBUIBHO B3sUTH y4acTh Y LIbOMY €KCIIEPUMEHTI, @ TAaKOXK OyJI0 OTPUMAaHO MMUCHMOBY 3rofy ix 6aTbkiB. Di3MyHa Mpane3 aTHicTh
JOCITIDKYBaJIach 3a MOKa3HUKaMu BestoepromeTpryHoi mpodu PWC170. Po3nonis y4uHiB Ha MeANWYHI IpyNU IPOBOIMIIH 32 IIOKa3HUKAMH
piBHS QYHKIIOHAIBHO-PE3EPBHUX MOXIIMBOCTEH CEPLIEBO-CYAMHHOT CHCTEMH, 1110 IIPOBOJITH 3a iHaeKcoM Pyd’e. CraTtncTuuHmil aHami3
pe3yibTaTiB 3/IiMCHIOBABCS 32 JOIMOMOTOI0 MAKeTy MPUKIAJHKUX mporpam Statistica-V.10.0. HopmanbHICTE po3mozminy mepeBipsuta 3a
kpurepiem Konmoroposa-CmipHoBa. JlocikyBaHi MOKa3HUKH onHcaHi Meianoro (Me) 125, 75 nepueHTmsiMu. B3aeMo3B’s13kH 10CITi-
JOKYBaHUX TTOKa3HHUKIB aHAJi3yBasli 3a KoedimieHTaMu paHroBoi kopemnsnii Cripmena. s BU3HaYeHHS JOCTOBIPHOCTI BiAMiHHOCTEH
MOKa3HUKIB 3aCTOCOBYBaIH kputepii Kpackena Yomica.

Pesyabraru. [lo ocHoBHOI rpymu ysiiuuio 13,5 % mimriTkiB, 10 miarorosuoi rpymu — 35,4 %, 10 crienianbHOT MEJUYHOI TPYITH
— 51,1 % mxonspiB. Cepen yuHiB-criopreMeniB 25,9 % xmoniiB i 45,4 % niB4ar BiJHOCSTBCS O CHCIialbHOT MEAMYHOT rpynu. Y
HIKOJISIPIB-CIIOPTCMEHIB KOPESIIHHI B3a€MO3B’SI3KH ITOKa3HUKIB iHAekcy Pyd’e # rectry PWC 170 HU3BKI if CTaTHCTHYHO HE3HAYHMI.
TToxa3auku Gi3MYHOT MpaLe3aaTHOCTI B MeXKax 25-75 mepueHTI B MPaKTHYHO HE BIIPI3HAIOTHCS Y PI3HUX MEAHMYHUX Tpynax. Lle cBia-
YUTH PO TE, IO y CHEUiaNbHIl MEIUYHIH IPyIIi € MKOIAPi 3 CEPEAHIM 1 BUCOKUM piBHEM (i3UUHOT Ipane3aaTHoOCTi.

BucHoBxu. BcTaHOBIeHI BiKOBI 1 cTaTeBi BIAMIHHOCTI (PyHKIIIOHATBHOTO PE3EPBY CEpIls MIKOJSIPiB BU3HAYAIOTh HEOOX1AHICTD PO3-
poOku udepeHniioBaHUX MiAX0IB [0 OLHKY iHAeKcy Pyd’e. dizuuna npares3natHicTb B Pi3HUX MEIUYHUX IPyNax Bapioe y JOCUTb
NIMPOKHUX Jianma3oHax. Po3noin yuHiB Ha MEIUYHI IPYITH 3a MMOKa3HUKamHu iHnekcy Pyd’e He BimoOpaxae piBHs (i3u4HOT mpaie3aaTHo-
CTi IIKOJISIPIB Ta, BIAMIOBIAHO, X peabHIUX alalTHBHUX MOXJIMBOCTEH. HeoOxinHi nomambmi BUBYEHHS iHPOPMAaTHBHOCTI 3aCTOCYBaHHS
npobu Pyd’e mist po3noniny mikomspiB Ha MEIUYHI TPYITH.

Kuarouosi ciioBa: mimnitky, npoda Pyd’e, ¢pizuuna mpane3narHicTb, MEAHYHI TPYIIH.
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AKTyaJbHOcTh. Hanbomnee pacipocTpaHeHHBIME HHIUKATOPAMH OIIEHKH 3P PEKTUBHOCTH 370pOBbecOeperaromnX TEXHOIOT U SB-
JISTIOTCS TIOKA3aTeNu JeATeIbHOCTH CEPEYHO-COCYAUCTON CHCTEMBI MOAPOCTKOB. CErofiHs CBEJEHUH KOTMIECTBEHHOTO 000CHOBAHHS
MH(GOPMATHBHOCTH, IPOrHOCTHYECKOH M JAMArHOCTUYECKOW 3HAYMMOCTH TAaKUX MOKa3aTesell B Mpolecce KOppeKuuH (yHKIHOHAIb-
HO-PE3€pBHBIX BO3ZMOXKHOCTEH CepAEeUHO-COCYAUCTON CHCTEMBI IOAPOCTKOB HEOCTATOUHO.

Hens: onpenenuts ypoBHN (DYHKIMOHATIEHOTO pe3epBa cep/lia 110 JaHHBIM HHekca Pydbe 1 m3yunTs Gpuzndeckyio paboTocrocod-
HOCTb IIKOJIBHUKOB 12-14 J1eT pa3In4HbIX MEAUINHCKUX TPYIIIL.

Marepuabl u Metoabl. O0cnenoBaHo 178 MIKOTBHUKOB CEABMBIX-BOCBMBIX KJIaccoB B Bo3pacTe 12-14 mer (85 mampumnkoB u 93
neBoukH). Bee ydeHukn 100pOBONBHO NMPUHSIM Yy4acTHE B 3TOM SKCHEPUMEHTE, a TaKkkKe OBLIO MOJydeHO NMUCBMEHHOE COIvIache MX
ponuteneii. Pusnueckast pabOTOCMOCOOHOCTh MCCIICA0BAACH IO MMOKA3aTesIM Bestoapromerpuueckoit mpoost PWC170. Pacnpenene-
HHE yYallluXcs Ha MEIUIMHCKHE TPYIIBI MPOBOJMIN MO MOKa3aTelIsM YpOBHS (YHKIHOHAIBHO-PE3EPBHBIX BO3MOXKHOCTEH cepled-
HO-COCY/ICTOH CHCTEMBI, IIPOBOMMBIX 110 HHJeKCY Pydre. CTatncTndeckuii aHam3 pe3ynbTaToB OCYIIECTBISIICS C HOMOIIBIO ITAKeTa
HPHUKIATHBIX Iporpamm Statistica-V.10.0. HopmansHOCTE pacmpenenenus mpoepsutu o kpurepuio Konmvoroposa-Cvupnosa. Mccre-
JyeMble TIOKa3aTesld Onucanbl MeauaHoi (Me) u 25, 75 nmepueHTWIAMHU. B3aMOCBSI3H HCCIIeTyeMBIX TOKa3aTesieil aHaIn3upoBaId 10
ko3¢ uLneHTaM paHroBoit koppessiuun CrnupmeHa. s onpeneneHus T0CTOBEPHOCTH PA3IHMUYUM IMOKa3aTeNeil MPUMEHSUIN KpUTEpUit
Kpackena Yomuca.

Pe3yabTarsl. B ocHOBHYO rpynmy Bouuio 13,5% noapocTkoB, B MOArOTOBUTENbHYO Ipyniny — 35,4%, B ClELIUaIbHYIO MEIULUH-
ckyto rpynmy — 51,1% mkonbHUKOB. Cpein yuYeHHKOB-CIIOPTCMEHOB 25,9% tonomeit u 45,4% neByliek OTHOCATCS K CIelHaIbHON
MEIUIIMHCKOM TpynIe. Y HMIKOJbHUKOB-CIIOPTCMEHOB KOPPEISALIUOHHBIC B3aUMOCBS3H MoKazarenel naaekca Pydre u recta PWC 170
HU3KHE U CTaTHCTHYECKH He3HaYnMBI. [lokazarenu ¢pusndeckoii paboTocrmocoOHOCTH B Ipeaenax 25-75 nepueHTHiIe NpakTHIeCKH He
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OTJIMYAIOTCS B PA3JINYHBIX MEJUIMHCKUX IPYIIIaxX. DTO CBUACTEILCTBYET O TOM, YTO B CIICHUATIbHON MEUIIMHCKON IPYIIIE €CTh IIKOJIb-
HUKH C CPETHIM U BBICOKUM YPOBHEM (hH3HNUECKOH paboTOCIOCOOHOCTH.

BbiBoABI. YCTaHOBJICHHBIC BO3PACTHBIC U MOJIOBBIC Pa3inyms (yHKIMOHAIBHOTO pe3epBa cep/iia MKOIbHUKOB OIPEASIISIOT He0O-
XOIUMOCTb pa3paboTku Aud(depeHIMPOBAHHBIX MOAXOI0B K OlleHKe nHaeKkca Pydne. dusnueckas paboToCMOCOOHOCTh B PA3IMYHBIX
MEJMIIHCKIX IPyINax BapbUPyeT B JOCTATOYHO MIMPOKKX JHara3oHax. Pacnpenenenue yqamnmxcsi Ha MEIUIIHHCKHE TPYIITEI 10 MTOKa-
3aTersM uHeKca Pydbe He oTpakaeT ypoBHS (pH3NIECKOH pabOTOCIOCOOHOCTH MIKOJIBHUKOB M, COOTBETCTBEHHO, NX PEAJIbHBIX aJam-
THBHBIX BO3MOKHOCTeH. HeoOXoaumpl fasibHEHIINe Hecie0BaHus HHDOPMATHBHOCTH IPUMEHEHHs IPoObl Pydbe 1t pacipeneneHus
IIKOJIBHHUKOB Ha MEIHIIMHCKUE TPYIIIIBI.

KuroueBblie c1oBa: noapoctky, npobda Pydrne, pusuueckas paboTocrocoOHOCTb, MEAULIMHCKHAE TPYIIIIBL.
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