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DEPENDENCE OF MUSCLE STRENGTH ON BIOLOGICAL MATURATION
RATES AND KEY VARIABLES OF PHYSICAL DEVELOPMENT
IN TEENAGE BOYS
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Functional abilities of school-age children are affected by a variety of factors, including endogenous. Over the course of a few
years, we studied physical development of 182 boys who underwent annual physical examination from the age of 11 to 17. We
took basic anthropometric measurements, such as height and weight, tested hand muscle strength and assessed biological
maturation and body build. Our study showed that muscle strength in school-age boys suffers a negative influence of such
endogenous factors as delayed physical development, body mass deficit, short stature, and asthenic build. Excess weight and
low skeletal weight also contribute to decreased muscle strength in teenage boys. Our results can be used to identify teenagers
at risk who should be given special attention during PE classes at school or during training sessions before the GTO fitness test.
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Hand grip strength reflects muscular and nervous health of an  of physical capacity are becoming increasingly important in
individual. Hand grip tests have long been used to assess the  light of Order 172 of the President of the Russian Federation
functional capacity and physical strength of children during  dated March 24, 2104 On the Nationwide Fitness Program
regular medical checkups or pre-training consultations. Studies ~ GTO (GTO stands for Ready for Labor and Defense).
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There is evidence of new trends in the physical development
of children and teenagers towards a larger overall body size,
accelerated biological maturation, earlier menarche, and
overweight [1-9], as well as reduced functional capacities,
including decreased muscle strength [10-13]. In the majority
of studies dynamometry scores are analyzed in the context
of social and environmental factors [14, 15]. However,
the correlation between muscle strength and the physical
development of children and teenagers accounting for the
population variability remains understudied.

In this work we aimed to investigate how hand muscle
strength correlates with physical development and the rate of
biological maturation.

METHODS

This longitudinal study recruited 182 Moscow-born Caucasian
teenage boys. The boys underwent physical examinations
annually, from the time they were 11 till they turned 17 years of
age. In terms of general health, the participants fell into health
categories 1 and 2.

Physical development and biological maturity of the
participants were assessed using a unified anthropometric
method and standard techniques [16]. Basic anthropometric
measurements were taken (body weight and height) and a
functional right-hand grip test was conducted. To assess
how balanced the physical development was, we did weight
to height scaling using a modified regression technique
[17]. Somatoscopy included visual assessment of biological
maturity. Based on the maturation rate, the boys were classified
as retarded in physical development (biological age lagged
behind chronological age); normally developing (biological
age coincided with chronological age); and accelerated in
their physical development (biological age was ahead of
chronological age).

Body build was classified using Darskaya’s maodification
(1975) of the method proposed by Shtephko and Ostrovsky
in 1929. Based on the visual assessment of the muscle
bulk, bone skeleton, subcutaneous fat distribution, thorax
shape, abdomen, back, and legs, we discriminated between
the abdominal, thoracic, muscular, asthenic and mixed
somatotypes [16].

Table 1. Correlations between the main parameters of physical development and
hand muscle strength of 11-year-old boys (r; p < 0.05)
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Associations between muscle strength and muscle/fat
mass were studied in 23 boys. Somatometric measurements
were taken using conventional anthropometric methods and
techniques. Body composition was analyzed on the InBody
device (South Korea) for bioelectrical impedance analysis.

Statistical processing was performed using Statistica
6.0 (StatSoft, USA). To estimate significance of differences,
Student’s t test was applied. Correlations were studied between
qualitative characteristics of physical development using
Pearson’s linear correlation coefficient r to describe correlation
strength. At r< + 0.3, the correlation was either absent or weak;
at r ranging from + 0.5 to + 0.7 the correlation was moderate;
at r> + 0.7 the correlation was strong.

The study was approved by the Ethics Committee of
Pirogov Russian National Research Medical University (Protocol
130 dated December 9, 2013). Informed consent was obtained
from the parents and headmasters.

RESULTS

The correlation analysis showed that there was a statistically
significant (p<0.05) moderate correlation between muscle
strength and body height in 11-year old boys; the correlation
between muscle strength and body weight also turned out to be
significant in this age group. It should be noted that correlation
strength declined as the boys grew older (Tables 1, 2).

More pronounced correlations were observed in impedance
tests. The analysis revealed the presence of statistically
significant (p<0.05) strong correlations between muscle
strength and basal metabolism parameters (r = 0.86) and
skeleton mass (r = 0.86). Moderate negative correlations were
detected between muscle strength and fat mass (r = -0.52,
p < 0.05).

Table 3 presents data on the hand muscle strength of boys
grouped by their age. As the boys grew older, muscle strength
increased from 15.25 + 0.86 kg at 11 years of age to 38.66 +
0.8 kg at 17 years of age, i.e. 2.5 times.

Figure 1 shows age-related dynamics of muscle strength in
teenage boys depending on the rate of biological maturation.

The boys whose physical development was accelerated
had better muscle strength at the age of 11, scoring even more
by the age of 13, in comparison with their peers retarded in

Table 2. Correlations between the main parameters of physical development and
hand muscle strength of 17-year-old boys (r; p < 0,05)

. . Right hand . ) Right hand
Parameter Height | Weight muscle strength Parameter Height | Weight muscle strength
Height 1 0.75 0.53 Height 1 0.56 0.47
Weight 0.75 1 0.47 Weight 0.56 1 0.39
Right hand muscle strength 0.53 0.47 1 Right hand muscle strength 0.47 0.39 1
Table 3. Age-related dynamics of muscle strength in boys aged 11 to 17 years (M + m)
Age, years 11 12 13 14 15 16 17
Muscle strength, kg 15,15 + 0,26 16,85 + 0,30 19,93 + 0,58 26,08 + 0,69 31,49 + 0,68 35,13 + 0,60 37,50 + 0,74
Table 4. Muscle strength in boys belonging to different somatotypes (M + m)
Somatotype
Parameter asthenic thoracic muscular abdominal mixed
1 2 3 4 5
Right hand muscle strength 14.3+0.2 17.04 + 0.1 18.3+0.2 18.6 + 0.3 16.2 +£0.2

p-value

p < 0.05 when comparing 1 and 3; p < 0.01 when comparing 1 and 4
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physical development. The highest scores in this group were
seen at the age of 17. At 11 or 12 years of age, the boys whose
development was retarded did not differ significantly from
normally developing teenagers in terms of muscle strength, but
at 183-15 years they scored less than normally developing or
accelerating children. By the age of 16-17, these differences
were leveled out and became unreliable.

Figure 2 shows how muscle strength depends on the
physical development of the participants (body mass). In all age
groups, no significant differences were observed in terms of
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muscle strength between normally developing and overweight
children. The value of the muscle strength of boys with weight
deficiency in all age groups except for 14 year old teenagers
was significantly lower than that of harmoniously developing
children (p<0.01, p<0.05, respectively).

We also discovered that muscle strength was dependent
on body height. In all age groups, muscle strength of teenagers
who were shorter than the average was significantly weaker
than in other boys (p < 0.01, p < 0.05; see Table 3). The boys
who were taller than the average or just tall scored better in
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Fig. 1. Age-related dynamics of muscle strength measured in teenage boys with regard to their biological development
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Fig. 2. Parameters of muscle strength of teenage boys depending on weight
*—p<0.05*"-p<0.01

NPD — normal physical development, WD — weight deficiency, OW — overweight.
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Fig. 3. Parameters of muscle strength of teenage boys depending on height
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Fig. 4. Percentage of schoolchildren with different builds

hand grip tests than their peers at 11-16 years of age and
11-14 years of age, respectively (p < 0.01). In older age groups
these differences were insignificant.

Somatotyping (Fig. 4) revealed that 42 % of boys belonged
to the weak types (asthenic and thoracic); 25.8 % of the
participants belonged to the relatively strong (muscular and
abdominal) types; 32.2 % had mixed somatotypes. The analysis
of muscle strength in children with different somatotypes
showed that a somatotype significantly affects muscle strength.
Asthenic children scored less than their peers who belonged to
the muscular and abdominal types.

DISCUSSION

Studies conducted in different regions of our country are evident
of a downward trend in muscle strength in modern children
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and teenagers. It has been established that in the Moscow
region both boys and girls have worse dynamometry scores in
comparison with the children tested in the 1960s and 1980s,
and these differences are significant (p < 0.01) [15]. Low values
of parameters reflecting the functional capacity of children
mean that these children may not be able to meet the GTO
requirements, risking their health or even life when attempting
to pass this fitness test.

Among endogenous factors affecting muscle strength
are the rate of biological maturation and body build [18-20].
Our findings demonstrate that decelerated rates of biological
development and asthenic builds negatively affect muscle
strength in teenage boys. In our study, average values of
muscle strength in teenagers retarded in their physical
development at the age of 13 to 15 were significantly lower
than in other groups. At the same time, those boys had caught
up with their peers in terms of muscle strength by the age
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of 17. Dynamometric measurements in boys with the asthenic
somatotype demonstrated significantly lower values than in
those with the muscular and abdominal types.

While analyzing the influence of other endogenous factors
on muscle strength in teenagers and children, we found out
that (im)balanced physical development and height (stature)
also affect the studied parameter. Boys with weight deficiency
and shorter than average height in all age groups scored
less than others in terms of muscle strength. In our sample
there were no really short boys but we assume they also have
reduced functional abilities.

Research studies suggest that about 40 % of all high-
school children nowadays may not be able to pass the GTO
fitness test [21-25], which brings the need for improving
physical education at schools. Based on our findings, we can
identify a group at a risk of reduced functional abilities. This
group includes boys of asthenic body type, those with weight

References

1. Godina EZ, Khomyakova IA, Zadorozhnaya LV, Anisimova AV,
lvanova EM, Permyakova EYu, et al. [Auxological investigations
at Mikhailo Lomonosov motherland]. Vestnik Moskovskogo
universiteta. Seriya XXIIl. Antropologiya. 2011; (3): 68-99.
Russian.

2. Povargo EA, Zulkarnaeva AT, Zulkarnaev TR, Ovsyannikova LB,
Agafonov Al, Akhmetshina RA. [Regional features of the physical
development of schoolchildren in the city of Ufa]. Gigiena i
sanitariya. 2014; 93 (4): 72-4. Russian.

3. Perevoshchikova NK, Anisimova AV, Torochkina GP, Koskina EV,
Chemych NS. [Dynamics of physical development of
schoolchildren Kemerovo for 50 years (the period 1962-2012)].
Mat' i ditya v Kuzbasse. 2014; (1): 4-9. Russian.

4.  Gritsinskaya VL, Beketova EV. Analiz fizicheskogo razvitiya
shkol'nikov Krasnoyarskogo kraya. In: Materialy XVI Kongressa
pediatrov Rossii s mezhdunarodnym uchastiem “Aktual'nye
problemy pediatrii”; 2012 Feb 24-27; Moscow, Russia. Moscow,
2012. p. 179. Russian.

5. Muratova AP, Karpunov AA. Osobennosti fizicheskogo razvitiya
detey i podrostkov Nenetskogo avtonomnogo okruga. In:
Tsirkumpolyarnaya meditsina: vliyanie faktorov okruzhayushchey
sredy na formirovanie zdorov'ya cheloveka: Materialy
mezhdunarodnoy nauchno-prakticheskoy konferentsii; 2011 Jun
27-29; Arkhangelsk, Russia. Arkhangelsk: NSMU Press; 2011. p.
234-40. Russian.

6. Platonova AG. [Changes in the physical development of Kiev
schoolchildren over a ten-year period (1996-2008)]. Gigiena i
sanitariya. 2012; (2): 69-73. Russian.

7. Lebed'kova SE, Vivtanenko TV, Ignatova TN, Trusova OYu.
Rasprostranennost' izbytochnoy massy tela i ozhireniya u detey
i podrostkov Orenburga. In: Materialy XVI Kongressa pediatrov
Rossii s mezhdunarodnym uchastiem “Aktual'nye problemy
pediatrii”; 2012 Feb 24-27; Moscow, Russia. Moscow, 2012. p.
192. Russian.

8. Fedotov DM. Formirovanie morfofunktsional'nogo statusa
detskogo naseleniya Kraynego Severa na primere Arkhangel'skoy

oblasti [abstract of the dissertation]. Moscow: N. I|. Pirogov
RNRMU; 20183. 22 p. Russian.
9. Bokareva NA, Skoblina NA, Miushkina OYu. [Changes in

Physical and Biological Development: Survey on Moscow School
Students]. Doktor.Ru. Pediatriya Gastroenterologiya. 2014; 99
(11): 5-8. Russian.

70. Kuchma VR, Skoblina NA, Milushkina OJu, Bokareva NA,
Jampol'skaya JuA. [Characteristics of morphofunctional indicators
of Moscow schoolchildren aged 8-15 years (on the results of
longitudinal studies)]. Vestnik Moskovskogo universiteta. Seriya
XXIlI. Antropologiya. 2012; (1): 76-83. Russian.

71. Chagaeva NV, Popova IV, Tokarev AN, Kashin AV, Belyakov VA.

deficiency, short height and also teenagers retarded in their
biological development at puberty. Teenagers at risk should
receive special attention during PE classes at school and in the
run up for GTO.

CONCLUSIONS

The conducted study has detected a negative effect of a few
endogenous factors on the muscle strength of teenage boys,
including retarded biological development, weight deficiency,
short height, and the asthenic build. Muscle strength is also
affected by high fat and low skeleton masses.

The obtained results have allowed us to identify a group at
a risk of reduced functional capacities and to propose practical
recommendations aimed at facilitating normal physical
development of schoolchildren, that can be used by medical
workers, teachers, parents and children themselves.

[Comparative characteristics of the physiometric parameters of
schoolchildren' physical development]. Gigiena i sanitariya. 2011;
(2): 72-5. Russian.

12. Kuznetsova DA, Sizova EN, Tulyakova OV. [Functional status of
teenagers in consideration of high latitudes]. Sotsial'nye aspekty
zdorov'ya naseleniya [serial on the Internet]. 2012 [cited 2017 Sep
28]; 25 (3) [about 7 p.]. Available from: http://vestnik.mednet.ru/
content/view/412/30/lang,ru/. Russian.

138. Smirnova AV, Khasanova AR. Dynamics of some functional
indicators of school students Naberezhnye Chelny. Siberian
Journal of Life Sciences and Agriculture. 2014; 49 (1): 398-403.

14.  Milushkina OVYu. Zakonomernosti formirovaniya
morfofunktsional'nykh  pokazateley detey i podrostkov v
sovremennykh sanitarno-gigienicheskikh i mediko-sotsial'nykh
usloviyakh [abstract of the dissertation]. Moscow: N. I. Pirogov
RNRMU; 20183. 47 p. Russian.

15. Milushkina OYu, Bokareva NA. [The characteristics of
development of morpho-functional conditions of modern school
children]. Zdravookhranenie Rossiyskoy Federatsii. 2013; (5): 37—
8. Russian.

16. Baranov AA, Kuchma VR, editors. Metody issledovaniya
fizicheskogo razvitiya detey i podrostkov v populyatsionnom
monitoringe: Rukovodstvo dlya vrachey. Moscow: Soyuz
pediatrov Rossii; 1999. 225 p. Russian.

17. Kuchma VR, Sukhareva LM, Khramtsov Pl, Zvezdina 1V,
Krymskiy EF, Rapoport IK, et al. Rukovodstvo po diagnostike i
profilaktike shkol'no obuslovlennykh zabolevaniy, ozdorovleniyu
detey v obrazovatel'nykh uchrezhdeniyakh. Moscow: SCCH of
the RAMS; 2012. p. 144-70. Russian.

18. Fedotova TK. [Peculiarity of somatic state forming in the age 7-16
years old]. Pediatriya. Zhurnal im. G. N. Speranskogo. 2005; (5):
92-4. Russian.

19. Mishkova TA. Morfofunktsional'nye osobennosti i adaptatsionnye
vozmozhnosti sovremennoy studencheskoy molodezhi v svyazi
s otsenkoy fizicheskogo razvitiya [abstract of the dissertation].
Moscow: Lomonosov Moscow State University, 2010. 24 p.
Russian.

20. Boboshko IE. Sistemnyy analiz konstitutsional'nykh osobennostey
detey shkol'nogo vozrasta i differentsirovannye programmy
formirovaniya ikh zdorov'ya [abstract of the dissertation]. lvanovo:
IVSMA; 2010. 46 p. Russian.

21. Abasov RG, Gorelik VV. Otsenka fizicheskogo razvitiya
uchashchikhsya na sootvetstvie normam GTO. Nauka i
obrazovanie: novoe vremya. 2017; 18 (1): 52-7. Russian.

22. Kizlyaeva EYu. Sostoyanie zdorov'ya i fizicheskaya
podgotovlennost' shkol'nikov dlya sdachi norm GTO. In: Problemy
fizicheskoy kul'tury, sporta i turizma v svete sovremennykh
issledovaniy i sotsial'nykh  protsessov: sbornik  trudov

BULLETIN OF RSMU | 6, 2017 | VESTNIKRGMU.RU



OPUIMMHAJIbHOE NCCJIEQOBAHWNE | TUTMIEHA

23.

Mezhdunarodnoy nauchno-prakticheskoy konferentsii; 2017 Apr
14; Saint Petersburg, Russia. Saint Petersburg: SPoSUITD; 2017.
p. 461-4. Russian.

Shakirova ChR, Nikitin AS, Gulyakov AA. Uroven' gotovnosti
uchashchikhsya starshego shkol'nogo vozrasta k sdache norm
GTO. In: Materialy Shestoy Vserossiyskoy nauchnoy konferentsii
s mezhdunarodnym uchastiem “Olimpiyskaya ideya segodnya”;

Jutepatypa

1.

10.

11.

12.

lfoovHa E. 3., Xowmskosa V1. A., 3agopoxHas J1. B., AHucumo-
Ba A. B., iBaroBa E. M., MNepmskosa E. HO. 1 ap. Aykconornyec-
Kve ncecnenoBanus Ha poavHe M. B. JTomoHocosa. BecTtH. MITY.
Cep. XXlIl. AHTponon. 2011; (3): 68-99.

Mosapro E. A., SynbkapHaesa A. T., 3ynbkapHaes T. P., OBcaH-
Hukoga J1. B., AracoHos A. W., AxmeTtwmHa P. A. PervoHansbHble
OCOBEHHOCTN (PUBNHECKOTO Pa3BUTUSA LLKONBHUKOB Ydbl. [Ur. n
caH. 2014; 93 (4): 72-4.

Mepesowmkosa H. K., AHncrmosa A. B., TopoukuHa I, T1., Kock-
kuHa E. B., YepHbix H. C. OuHamuka hrsnyeckoro passutis
LIKONbHNKOB T. Kemeposo 3a 50 net (nepuog, 1962-2012 rr.).
Matb 1 guta B Kysbacce. 2014; (1): 4-9.

MouunHekas B. J1., Beketosa E. B. AHanns usn4eckoro passu-
TVS LIKOMBHNKOB KpacHosapckoro kpas. B ¢6.: Matepuansl XVI
KoHrpecca negmatpoB Poccum ¢ MexXayHapOAHbIM y4acTheM
«AKTyanbHble NPobaemMbl neguatpumn»; 24-27 despana 2012 r;
Mocksa, Poccusa. M., 2012. ¢. 179.

MypatoBa A. IM1., KapnyHoB A. A. OCO6eHHOCTN (PU3NHECKOTO
pasBUTUA AeTel 1 NOOPOCTKOB HeHeLKOro aBTOHOMHOIO OKpyra.
B ¢6.: UnpkymnonapHaa meguumHa: BAnsHUEe (hakTopoB OKpY-
>KatoLLen cpedpl Ha (PopMMpoBaHme 300P0BbA YenoBeka: Marte-
puansl MEXAYHAPOOHOW Hay4YHO-MPaKTUHECKON KOH(EPEHLIK;
27-29 nioHg 2011 r.; ApxaHrensck, Poccusa. ApxaHrensck: 3a-
Bo CI'MY; 2011. c. 234-40.

MnatoHoBa A. T. I3MeHeHVs B (h3NHECKOM Pa3BUTUN KMEBCKIX
LLIKOMBHUKOB 32 JecatuneTHu nepuog (1996-2008 rr). [ur. n
caH. 2012; (2): 69-73.

Nebeppkosa C. E., BustaHernko T. B., NrHatosa T. H., Tpyco-
Ba O. 0. PacnpocTpaHeHHOCTb N3BbITOYHOM MACChl TeNa 1 OXu-
peHns y geten n nogpoctkos OpeHbypra. B cb.: Matepuansi XVI
KoHrpecca negmatpoB Poccum ¢ MexXayHapOAHbIM y4acTheM
«AKTyanbHble NpobaemMbl neguaTpumn»; 24-27 despana 2012 r;
Mocksa, Poccusa. M., 2012. ¢. 192.

®epotoB 1. M. dopmmpoBaHve MOP(OMYHKLIMOHANBHOMO CTa-
Tyca getckoro HaceneHns KpanHero CeBepa Ha npumepe Ap-
XaHrenbckon obnactu [aBToped. amcceptaumm]. M.: PHAMY
M. H. V. Tnuporoea; 2013. 22 c.

Bokapesa H. A., CkobmmHa H. A., MunywkuHa O. KO OuHamuka
DUBNHECKOTO 1 BMONIOMMHECKOrO Pa3BUTNSE MOCKOBCKIMX LLIKOSb-
HukoB. [oktop.Py. Meanatpusa lactposHTeponorvd. 2014; 99
(11): 5-8.

Kyama B. P, CkobnnHa H. A., MunywkuHa O. KO., Bokape-
Ba H. A., Amnonbckas HO. A. XapakTepuctnka MophohyHKLM-
OHa/bHbIX MOKa3arene MOCKOBCKMX LLIKOMbHNKOB 8-15 neT (no
pesynsrataM JIOHrUTYAVHANBHBIX 1ccnefoBaHni). BecTH. MITY.
Cep. XXlIl. AHTponon. 2012; (1): 76-83.

Yaraesa H. B., lNonosa M. B., Tokapes A. H., KawwH A. B., Beng-
koB B. A. CpaBHuTeNbHan XxapakTepucTka (PrU3noMETPUHECKIX
nokagarenen U3N4eCKOro PasBUTUA LUKOAbHWKOB. [Ur. 1 caH.
2011; (2): 72-5.

KysHeuosa [. A., Cuzosa E. H., Tyngakos O. B. ®yHKLMOHANb-
HOE COCTOSHNE MOLPOCTKOB C YHETOM BAVSHNS BbICOKNX LUMPOT.
CoumanbHble acnekTbl 300P0BbA HACENEHUS: SNEKTPOH. Hay.

BULLETIN OF RSMU |6, 2017 | VESTNIKRGMU.RU

24.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

2016 Apr 20-23; Rostov-on-Don, Russia. Rostov-on-Don:
SFEDU Press; 2016. p. 296-302. Russian.

Vinogradov |G, Tokareva AV. Training of students with low level of
physical fitness to qualifying in standards of “Ready for Labor and
Defense”. Uchenye zapiski Universiteta imeni P. F. Lesgafta. 2016;
134 (4): 47-51. Russian.

XKYPH. [HTepHeT]. 2012 [pata obpalleHuns: 28 ceHTabpsa 2017
r.]; 25 (3) [mpumepHo 7 c.]. JoctynHo no: http://vestnik.mednet.
ru/content/view/412/30/lang,ru/.

CwmupHoBa A. B., XacaHnosa A. P. [inHamunka HEKOTOPbIX (DYHKLN-
OHa/bHbIX MOKa3aTenen LWKONbLHNKOB I. HabepexkHble YenHbl. B
MUPE Hay4HbIX OTKpbITU. 2014; 49 (1): 398-403.

MunywkmnHa O. KO. 3akoHOMEpPHOCTU  (DOPMUPOBAaHMA  MOP-
(DOYHKUMOHABHBIX MoKasaTtenen geter 1 nogpoCcTKOB B CO-
BPEMEHHbBIX CaHUTAPHO-TUMMEHNYECKUX Y MEOVKO-COLMabHbIX
ycnosusix [agToped. ancceptaumm]. M.: PHVMY M. H. V. Mupo-
roea; 2013. 47 c.

Munywkmna O. HO., Bokapesa H. A. OcobeHHOCTM hopmMmpoBa-
HMA MOPMOMYHKLMOHANBHOMO COCTOSAHNS COBPEMEHHDIX LLKOSb-
H1KOB. 3apasooxp. PO, 2013; (5): 37-8.

BaparoB A. A., Kyuma B. P., penaktopbl. MeToabl nccnenosaHmns
(HU3NHECKOro PasBUTUA AETeN 1 NOOAPOCTKOB B MOMNYNSALMOHHOM
MOHUTOPUHre: PykoBoacTBO A1 Bpader. M.: Coo3 negmatpos
Poccum; 1999. 225 c.

Kyuma B. P., Cyxapesa J1. M., Xpamuos 1. V., 3sesanHa V1. B.,
Kpbimckuia E. @., Panonopt WM. K. 1 gp. PykoBoacTBO No anarHo-
CTVIKE 1 NPOMNAKTMKE LLKOMBHO OBYCNOBNEHHBIX 3a001eBaHN,
O3[0POBMEHNIO [eTel B 0BpasoBaTesbHbIX ydpexxaeHnsx. M.:
HU3O PAMH; 2012. ¢. 144-70.

®epotosa T. K. O cneumndrke hopmMmpoBaHns COMaTUHECKOro
cTatyca getet ot 7 go 16 nert. Megnatpua. 2005; (5): 92-4.
Muwkosa T. A. MopdodyHKLMOHaNbHbIE OCOBEHHOCTU 1 adan-
TaLUMOHHbIE BOSMOXXHOCTM COBPEMEHHOW CTYAEHHECKOWN MOoae-
XKV B CBA3M C OLEHKOM (h3NHECKOro passutus [astoped. anc-
ceptauum]. M.: MI'Y umenn M. B. JlomoHocoga, 2010. 24 c.
Bobowwko . E. CuCTEMHbBIN aHanM3 KOHCTUTYLIMOHASbHBIX OCO-
BEeHHOCTeN OeTen LWKOMbHOro Bo3pacTa 1 anddepeHumpoBaH-
Hble NporpaMmMbl POPMMPOBAHNS UX 340POBbA [aBToped. Auc-
ceptaumm]. MieaHoso: VIBI'MA; 2010. 46 c.

Abacos P. I, Topenvk B. B. OueHka pur3nyeckoro passutug yya-
LmXca Ha cooTtseTcTBre Hopmam [TO. Hayka n o6pasoBaHve:
HoBoe Bpewmd. 2017; 18 (1): 52-7.

Knansesa E. KO. CocTosiHMe 300poBbs 1 hrsndeckas noarotos-
NEHHOCTb LLKOMBbHMKOB Ang caadn Hopm ' TO. B ¢6.: Tpobnembl
OUBNHECKON KyIBTYPbI, CropTa 1 Typn3ma B CBETE COBPEMEH-
HbIX UCCNefoBaHUA U COLManbHbIX MPOLECCOB: COOPHUK Tpy-
00B MexxayHapoaHOW Hay4YHO-MPaKTUHECKON KOHbepeHumn; 14
anpens 2017 r.; CankT-TNetepbypr, Poceus. CI6.: Creryrt;
2017. c. 461-4.

Laknposa Y. P., HukutuH A. C., T'ynsakos A. A. YpOBEHb roToB-
HOCTU y4aLLMXCA CTapLUero LWKOMBHOro Bo3pacTa K caade HopMm
[TO. B ¢6.: Matepuansi LLlecton Bcepoccninckoin Hay4HOM KOH-
epeHUMn C MeXayHapoaHbIM yHacTreM «OnuMnmnckas naes
cerogHs»; 20-23 anpens 2016 r.; PocTtos-Ha-[oHy, Poccus. Po-
cTOB-Ha-[oHy: 13a-8o KODY; 2016. ¢. 296-302.

BuHorpapos W. T., Tokapesa A. B. TpeHvnpoBka CTy4eHTOB C
HU3KVM YPOBHEM (D3MHECKON MOAFOTOBAEHHOCTU K CAa4e HOPM
[TO. Y4. 3an. YH-ta um. I. @. Jlecradra. 2016; 134 (4): 47-51.




