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Abstract. Purpose: to examine the existing methods of determine biological age of the children and choose the most affordable
for the population. Material and Methods: theoretical analysis and generalization of literary sources. Results: the article presents
a comparative analysis variety methods for determining the biological age. The qualitative component ratio of the body structure
without its total volume and weight of body weight is the most effective method of determining the quality indicators of biological age.
Conclusions: the main indicator of the biological age should be considered as a function of weight formation (weight) of the body

that is associated in meaning with average population values.

Keywords: physical education, physical development, biological age, chronological age, types of constitution.

Introduction. The problem of individualization of
physical education presumes first of all an account of
age-specific habits of the developing organism. The tra-
ditional approach of an account of age-specific rates of
physical growth and development is based on the aver-
age screening survey indexes of basic signs of differen-
tiation and maturation of the certain systems of the or-
ganism. Such criteria are: skeletal age, dental age, the
age reached by the shape of the body, secondary sexual
characteristics chronological age and some others.

A significant drawback of this approach in the deter-
mination of the biological age is chronological inconsis-
tence of these indicators for a single person. The choice
of statistical indexes on the marked signs of biological age
enables to create a model of an coincident chronological
and biological age of the personal growth that satisfy the
requirements. However in real terms in the criteria of bio-
logical development there is no coincidence with a chron-
ological model of normal physical development. Taking
into account an importance of problem solving, there
were conducted an analysis of the scientific literature on
this issue, an analysis of the statistical data of the exam-
ined contingent, the development of theory for building
indicative semantic spaces with an introduced measure
of their elements closeness, on the basis of what was in-
stalled a unified model that reflects the structure relations
of the signs which characterize the biological age.

Connection research with academic programs,
plans, themes. Research was conducted according to
the thematic plan Kharkiv state academy of physical cul-
ture of research work: «Scientific methodical bases of
the use of information technologies at the preparation of
specialists in the area of physical culture and sport» (state
registration number 0113U00120).

Purpose: to examine the existing methods of deter-
mine biological age of the children and choose the most
affordable for the population.

Materials and Methods: theoretical analysis and
generalization of literary sources.

Research results and their discussion. In con-
struction of the healthy lifestyle system the national
system of physical education is one of the main compo-
nents, which should be based on the results of a perma-
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nent monitoring of physical population development, it’s
physical readiness and physical state.

Current stage of construction of the physical educa-
tion system implies obligatory systematic monitoring of
physical development and the features of its individual
manifestations, which determine the necessary and suf-
ficient level of the physical readiness. This requires for
one’s turn the development of tools and methods to en-
sure the physical load for each physical development age
level, which arsenal should meet the necessary require-
ments that are determined by the individual physical de-
velopment characteristics.

First of all it is necessary to take into account the bio-
logical organism maturation and the true biological age.
Physical person development is an exclusively multilat-
eral concept. The doctrine of physical development is
one of the most soon formed independent directions in
physical anthropology. In a modern anthropology by the
physical development it is comprehended the complex of
morphological and functional organism properties which
determinate the reserve of their physical potentialities,
a measure of active capacity, as well as the process of
formation of the basic morphofunctional and somatic in-
dicators itself that can be monitored to assess their devel-
opment. In the study of the human health it plays a large
role [1].

In the basis of the characteristics of physical develop-
ment are commonly used signs that reflect the “structur-
al-functional” properties of the organism. The correlation
of morphological and functional aspects of the biologi-
cal person status constitutes the central anthropometric
constitutiology issue, since the constitutional concept is
based on the unity of form and function. The need for a
comprehensive approach to the person body constitution
is justified by the existence of common factors that de-
termine the integrity of the developing, mature and aging
organism, which corresponds to the integral principle in
the study of the biological person status.

The correlation of constitution types with a predispo-
sition to certain diseases is part of the general problem of
the relation between the characteristics of morphofunc-
tional person organization and of the organism reactivity
and resistance to environment alternating factors, as well
as the study of «individual reaction norm» of the organ-
ism. Different variants of individual norms in the relevant
least reflect different types of adaptive behaviour, which
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are equal evident at both individual and population levels.
Constitutional variety of populations reflects the measure
of it’s reactions to the influence of the environment. The
concept of «predisposition» is the basis of extreme vari-
ants allocations of deviations morphofunctional organi-
zation in normal human populations and marked in them
shifts represent the ontogeny of a number of diseases.
This allows using constitutional typology as diagnostic
and predictive characteristics, as relatively high sensitivity
to certain environmental factors, as well high resistance
to other environmental factors.

One of the main tasks of the sports anthropology is
the study of the influence of different means of physical
activity on physical development and somatic body fea-
tures that determines success in various kinds of sports
specialization, as well as on morphofunctional status of
the youth generation in general. Not less important task
is the organization of children and adolescents develop-
ment monitoring in different environmental conditions
with the delineation of the extreme values of these condi-
tions for each category of the surveyed contingent, which
in turn requires the tests standardization that evaluate the
physical readiness and physical development level.

In medicine which is the main branch of practical
human biology as extirpation of infectious diseases is
increasingly paid attention to the constitutional diseas-
es. Behncke as one of the first who studied the somatic
constitution formulated in 1881 the goal of this direction
with the following expression: «Different constitutions and
the resulting different resistance degree of the organism
pave the way for the development of certain diseases, if
the individual is in adverse conditions. No need to explain
how importantis this point of view for general hygiene and
therapy. With the correctly identifying of the various con-
stitutional types and realizing of their physiological differ-
ences we can help people to walk safely through all the
vicissitudes of life» [2].

In turn, speaking about the development process,
Dearest, Goriach, Koch showed that with increasing of
tissue energy is broken the correlation between growth
and form. The formation accelerates so, that ends with a
nanoid growth [1]. Considering the process of develop-
ment, Geoffroy Saint-Hilaire pays attention to the need to
distinguish the growth from formation (Paris, 1836) [3].
Thus, the basic factor of the development process is the
body growth — its mass formation rate, which is in compli-
ance with the study of this process takes place on a strictly
defined regularity [4]. As a consequence of this process
it is involved a differentiation of tissues by the accumula-
tion of a certain mass, which is reflected in the formation
of the body structure. By the imaging of the body struc-
ture as a three-dimensional object you could say about
its growth in three directions [5, 6], which is reflected in
shaping body volume. The most convenient indicator of
this is shaping body length. The ratio of the two signs, re-
flecting the process of development, is most revealing of
its representation, which reflects all the variety of possible
somatotypes structures[7].

Based on the process of a body mass formation rate,
relatively to the principles of course of its trend to each
its value, by comparing the shape of the body, you can
observe all the variety of variations of its structures oc-
curring in the interval from a minimum monitored object
to the maximum occurring [8; 9].

In the process of the body development and the for-

mation there is their maturation, which is an indicator
of their chronological development. It occurs because
a metabolic processes course feature by the different
hormonal ratio, which is expressed in the external body
structure, leads to various speed of ripening of selected
markers of biological evolution. If the average charac-
teristics of used biological evolution (age) indicators will
be taken as a standard which corresponds to the weight
growth standard, then relative to this standard all leading
and lagging in ripening time signs of biological develop-
ment can be ranked in order of their deviations from the
minimum value of development speed to the maximum.
This relation can be represented in multidimensional sign
semantic space with an introduction of a single function
action (pic.).

Thus, the widely used concept of skeletal, dental
age, age reached by the body shape and other observed
by a particular individual, reflects a qualitative feature of
the body form building from the same volume of formed
body mass.

The ratio of body parts to the total growth is qualita-
tive structure of the body formation of the body. By the
coincidence of the structure relations of the compared
object with a standard of relations for all body parts, their
ratio is equal to one, which allows to represent the stan-
dard as a circles with unit radius, to which each body part
has its place, united by the radius vector [10].
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Pic. Semantic space of qualitative
morphofunctional relations reflection and
assessment of biological age
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By violation of synchronicity in the observed relation
coherence of running morphofunctional processes will
be observed forestalling and lag in the speed of ripening
and corresponding form-building of parts of the whole.
(In this case, the full amount of the whole form-building
corresponds to one biological age, and parts of it to dif-
ferent). Deviations in both sides define the boundaries of
interaction inconsistency or tolerance of semantic space
that displays observed processes.

Within limits of functional optimum such deviations
retain a sufficient level of viability, but determine the pos-
sible trend of systematic errors accumulation and transfer
of this accumulation in a specific pathology. If the diver-
sity has no systematic unidirectional accumulation and
stores in a given area, such effect determines the level of
inconsistency and equally likely development of violations
which acquire strengthening of their direction depending
on the conditions of interaction with the surrounding edu-
cational environment [11].

The more systematic interacting processes consis-
tency heterogeneity is, the lower is the resistance of the
organism in general and higher the liability to any viola-
tions. In this case, the determinating role plays the sen-
sorial system of control over the current state of the inter-
acting morphofunctional processes. The forestalling and
lagging area in the history of the development of parts
determines the allometry of their development and equity
importance in general, which is the basis of prenosologi-
cal diagnostics.

In the three-dimensional space such dynamics of the
running process creates toroidal spiral by using of the po-
lar coordinate system. In a rectangular coordinate system
itis a pulsating sphere, which increases its volume. By the
accumulation of systematically appearing violations it be-
comes apparent in the protrusion of its separate areas.

The quality ratio of the body structure components
without taking into account the volume and mass of the
body is the most effective method of the biological age
quality characteristics determining. The estimation of the
development speed using the shaping of the individual
body structure components are fairly widely used in the

References:

assessment of biological age. It is used the concept of
skeletal age, dental age, reached by the shape of the
body age.

The dispersion of estimation of biological age param-
eters in each of the separate method of its assessment
indicates the need of their generalized representations in
the solution of the biological age assessment issue, since
we are talking about shaping of the existing body weight.
Practically this process is associated with the quantitative
accumulation of body shaping components in its overall
growth.

Correct equity ratio of shaping determines the most
viable overall body structure which has the necessary sta-
bility, reliability and reproducibility (maintainability). Any
deviation from this condition reduces the duration of ex-
istence, but this structure cannot be considered outside
the stay environment.

In a practical manner the biological age in comparison
with chronological plays a role of the synchrony develop-
ment violations measure in the most viable holistic forma-
tion and in all cases this is a measure of remoteness from
the average value, which is a population norm of optimal
environmental cooperation «object — stay environment».

Conclusions:

1.  The main index of the biological age should be
considered as a function of body weight formation which
value is compared with an average population value.

2. A common deviation from the average age
norms of the population values of any of the biological
age indicators points on the deviation in the mutual
provision of functional systems, which argue the certain
predisposition to constitutional diseases.

3. Asystem ofevidence which reflects the biological
age in a presented semantic space can be increased
depending on the required accuracy of diagnostic
conclusions about the features of the qualitative indicator
of arising deviations.

Prospects for further research is to find effective
ways of implementing chosen by us method for
determining biological age in the process of physical
education of children.

1. Zhernovnikova Ya. Otsenka biologicheskogo vozrasta i obespecheniye nablyudayemogo v nem individualnogo razvitiya :
Materiali IX mezhdunarodna nauchna konferentsiya, «Bdeshcheto vprosi ot sveta na naukata», tom. 39. Fizicheskaya kultura i sport
[Evaluation of biological age and ensure it is observed in individual development : Materials IX International Conference, “Future
issues of the world of science”, Vol. 39. Physical Culture and Sport], Sofiya, 2013, pp. 32-39. (rus)

2. Raumberg. Anatomiya [Anatomy], Saint Petersburg, 1900, p. 59. (rus)

3.  Zhofrua-Sent-ller. Obshchaya i chastnaya istoriya anatomii teloslozheniya [General and particular history of anatomy
body], Paris, 1836, 382 p. (rus)

4. Druz V. A., Artemyeva G. P., Buren N. V. at al. Teoreticheskiye i prikladnyye osnovy postroyeniya monitoringa fizicheskogo
razvitiya, fizicheskoy podgotoviennosti i fizicheskogo sostoyaniya razlichnykh grupp naseleniya [Theoretical and practical bases
for the construction of monitoring physical development, physical fitness and physical condition of the various population groups],
Kharkov, 2013, 120 p. (rus)

5. Pugach Ya. I. Osnovnyye polozheniya postroyeniya semanticheskikh prostranstv dlya uporyadochennogo predstavleniya
rezultatov issledovaniy : Materiali IX mezhdunarodna nauchna konferentsiya, «Bdeshcheto vprosi ot sveta na naukata», tom. 39.
Fizicheskaya kultura i sport [The main provisions of the construction of semantic spaces for the orderly presentation of the results of
research : Materials IX International Conference, “Future issues of the world of science”, Vol. 39. Physical Culture and Sport], Sofiya,
2013, pp. 5-14. (rus)

6. Druz V. A., Buren N. V., Pyatisotskaya S. S. at al. Obzornyy analiz po probleme «Teoretiko-metodologicheskiye osnovy
postroyeniya sistemy massovogo kontrolya fizicheskogo razvitiya i sostoyaniya fizicheskoy podgotovlennosti razlichnykh grupp
naseleniya» [Overview of the problem of “Theoretical and methodological bases of building a system of mass control physical
development and physical fitness of the various groups of the population”], Kharkov, 2014, 130 p. (rus)

7. AshaninV.S., Druz V. A., Pugach Ya. I., Pyatisotska S. S., Tserkovna O. V. Pat. Ukraina. Sposib pobudovi antropometrichnoi
modeli budovi tila lyudini dlya diagnostiki ta kontrolyu fizichnogo rozvitku i fizichnoi pidgotovienosti [Patent Ukraine. The method of
construction of anthropometric model of the structure of the human body for the diagnosis and monitoring of physical development
and physical fitness], N2 77618 from 25.02.13. (ukr)

8.  Breytman M. Ya. Klinicheskaya semiotika i differentsialnaya diagnostika endokrinnykh zabolevaniy [Clinical semiotics and

40 Jojoey buneuwisiop e se abe [eoibojold BA VYAOMINAONHIHZ S VAVMSLOSILYAD ‘A NINVHSY

(225)
PN S S N A e 0 R R W To 4T R




o _ ISSN 1991-0177
CNOBOXAHCBLKNMN HAYKOBO-CMNMOPTUBHUW BICHUK + 2015 « N22 (46)

ASHANIN V., PYATISOTSKAYA S., ZHERNOVNIKOVA Ya. Biological age as a determinating factor of

differential diagnosis of endocrine diseases], Lviv, 1949, 568 p. (rus)
9.  Panchev l. Endokrinno-obmennaya diagnostika [Endocrine and metabolic diagnosis], 1962, 500 p. (rus)
10. Gilbert D., Kon-Fosen S. Naglyadnaya geometriya [Visual geometry], Moscow, 1981, pp. 4-101. (rus)
11. Gikka M. Estetika proportsiy v prirode i iskusstve [Aesthetics proportions in nature and art], Moscow, 1936, 310 p. (rus)

Received: 20.03.2015.
Published: 30.04.2015.

AHoTauia. AwaHiH B.C., MatucoubkaC.C., XXepHosHikoBa §l. B. bBionoriyHuii BiK €K BU3HavyanbHuii ¢dakTop
iHaueiayanisauii pisMyHOro BUXoBaHHS Aitein. Mera: BUBYUTY iCHYIOYI CrIOCOOW B3Ha4YeHHs1 6io/1IoriYHOro Biky Aitevii obrpyHTyBatn
BUOIp HaubinbLL [OCTYMHOro 4151 AaHOro KOHTUHreHTy. Marepian i MeTtoau: TeopeTnyHui aHani3 i y3arasibHeHHs! JiTepatypHux
xepes. Peaynbratun: y cTatTi NpeacTaB/i€HO MOPIBHSAIbHUK aHai3 PI3HOMaHITHUX criocobiB BU3Ha4YeHHs1 6ionoriyHoro Biky. SkicHe
CriBBiAHOLLEHHS KOMITOHEHTIB CTPYKTYPU Tina 6e3 ypaxyBaHHs 3araibHoro ¥oro obcsiry i Macy Tina € HarbinbLu e(beKTUBHUM METOLOM
BU3HAYEHHSI MOKa3HWKIB 0iosoridHOro Biky. BUCHOBKW: OCHOBHUM MOKa3HUKOM 6ios10riYHOro Biky HEOOXiAHO BBaxaTtv (OYHKLIO
MacoyTBOPEHHS Tina, 3iCTaB/IeHOro 3a CBOiM 3HaYEHHSIM 3 CepeHbOCTaTUCTUYHM MOMYJISILIHUM 3HaYEeHHSIM.

KniouoBi cnoBa: ¢isnyHe BuxoBaHHS, Qi3nyHWIi PO3BUTOK, Bi0I0r4YHWI BiK, XPOHOJIOMYHWI BiK, TUMW KOHCTUTYLLIT.

AHHOoTauusa. AwaHuH B. C., Matucoukas C. C., )KkepHoBHukoBa 1. B. Buonornyeckuii Bo3pacTt Kak onpeaensiowmin
dakTop nHaneuayanusaumm Gpuanyeckoro BocnutaHusa aetei. Lesbs: ndyunts cyliecTByroLyme criocobbl onpeneneHusi buo-
JI0rMyeckoro Bo3pacta geteri 1 060cHoBaTk BbIOOP Hanbosiee 4OCTYMHOro A5l IaHHOro KOHTUHreHTa. Marepuan u metToabl: Teo-
peTudeckuii aHaamn3 n 0600LeHNe TNTePaTypPHbIX MICTOYHUKOB. Pe3ynbTaTtsl: B CTaTbe NpeAcTaB/ieH CPaBHUTEbHbIN aHamm3 pas-
HOO6pPa3HbIx criocoboB onpeaeseHust 6Uoorn4eckoro Bo3pacta. Ka4ecTBeHHOe COOTHOLLEeHe KOMIMOHEHTOB CTPYKTYpPbI Tesla 6e3
y4yeTa obLyero ero o6bema v Macchl Tesa sBaseTcsl Hanbosnee 3(PeKTUBHbIM METOAOM OrpeaeseHns rnokasaresiei 6MoI0rm4ecko-
ro Bospacrta. BeiBoAbl: OCHOBHbIM rioka3aresiemM 610oI0rM4eckoro Bo3pacta HeobXxoanmMo cYnTaTb QYHKLMIO Maccoobpa3oBaHus
Tes1a, ConocTaB/IeHHOro o CBOEMY 3Ha4€HMI0 CO CPEAHECTaTUCTUYECKUM MOMySILMOHHbIM 3Ha4€HNEM.

KnioueBble cnoBa: ¢usnyeckoe BocnntaHme, puandeckoe passutmne, b1osorn4eckuii BO3pacT, XPOHOI0rM4eCcKkuii BO3pactT,
TUIbl KOHCTUTYLINN.
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