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Abstract

Topicality. The research actuality is predefined by the requirement of society in forming of the physically
developed young people by facilities of sporting activity and, in particular, kickboxing. The objective of the study is to
define the level of physical development of students engaging in a kickboxing. Results of the Work. Anthropometric
indexes of a kickboxing are at high level and testify to trained sportsmen. The index of fatty mass is 14,85 percentage of
skeletal muscles — 43,25. The length of kickboxers body of is connected with the circumference of thorax in the state of
calmness (r = 0,433), circumference of thorax on inhalation (0,539) and by body weight (0,785). Negative correlation of
length of body of sportsmen is observed with muscular mass (- 0,341) and visceral fat (— 0,17). Conclusions. Average
grouping indexes of level of students physical development engaging in a kickboxing are in such limits: length of body
is 179,55 cm, the mass of body is 71,15 kg, a circumference of thorax in the state of calmness is 93,67 cm, on inhalation
is 98,02 cm, on exhalation is 88,64 cm, an excursion of thorax is 9,38 cm. The index of body weight is 21,95 mind.
odes, fatty mass — 14,85 %, muscular mass is 43,25, visceral fat — 2,82. The results specify on the high level of trained
and development of kickboxer's muscular system.

Key words: physical development, body weight, length of body, circumference of thorax, content of fat,
kickboxing, students.

Oais Xuabuyk. OcobauBocti (i3U4HOro po3BUTKY CTYAeHTIB, fAKi 3aiiMalTbcAd KiKOOKCHHIOM.
Axmyanvnicmes 00cnioxncenns 3yMOBIEHa TMOTPe0OI0 cycmiibcTBa y (opMmyBaHHI (Hi3UYHO PO3BUHYTOT MOJIOJI
3aco0aMu CHOPTHBHOI AiSUIBHOCTI H, 30KpeMa, KikOOKcHMHroM. Mema 0ocnidycenns — BUZHAUYUTH PiBeHb (DI3MYHOTO
PO3BUTKY CTYIEHTIB, SIKI 3aiiMarOThCsi KIKOOKCHHTOM. Pesynsmamu poéomu. AHTPONOMETPUYHI TMOKa3HUKU
KiKOOKCHHIOM 1nepe0yBaloTh Ha BUCOKOMY piBHI Ta CBiJUaTh PO TPEHOBAHICTh criOpTCcMeHiB. [TokasHuK XHUpOBOi Macu
ckianae 14,85 %, BiACOTKOBOTO BMiCTy ckeneTHHX M’s3iB — 43,25. JlopkuHa Tina KikOOKCepiB B3a€EMOIOB’s3aHa 3
OKPYXXHICTIO IPyJIHOT KJIITKH B cTaHi crokoto (r = 0,433), okpy>kHicTh TpyAHOI KiIiTKK Ha BIuxy (0,539) ta macoro Tina
(0,785). Bim’emMHa Kopesliisi OBXHHU Tijla CHOPTCMEHIB CrocTepiraerbcsi 3 M’sizoBoto macoro (—0,341) Ta
BicepanbHuM xupoM (—0,117). Bucnoexu. CepenHbOrpynoBi MOKa3HUKH PiBHS (Pi3MYHOTO PO3BUTKY CTY/AEHTIB, SIKi
3aiiMalOThC KIKOOKCHHTOM, TIepeOyBarOTh y TaKUX MeKaX: JOBXKHHA Tima — 179,55 cm, macu — 71,15 KT, OKpyXHICTh
IpYJHOT KIIITKH B CTaHi crokoro — 93,67 cm, Ha Bauxy — 98,02 cm, Bunuxy — 88,64 cM, eKCKypcisi TpyiHOI KJIITKH —
9,38 cMm. Inmexc macu Tina craHoBuTh 21,95 yMm. ox, xuposa maca — 14,85 %, m’s130Ba maca — 43,25 %, BicuepanbHUIH
xup — 2,82. OTpuMaHi pe3ybTaTH BKa3ylOTh Ha JOCUTh BUCOKHUI1 pIBEHb TPEHOBAHOCTI Ta PO3BUTOK M’S30BOi CHCTEMHU
KiKOOKCepiB.

Kaouosi cioBa: ¢disnuHuii po3BUTOK, Maca Tina, JOBXHHA Tija, OKPYXKHICTh TPYAHOI KIITKH, YMICT KHDY,
KiKOOKCHHT, CTyICHTH.

HOmnsa Xuabuyk. OcoO0eHHocTH (GHU3MYECKOr0 Pa3BUTHA CTYAEHTOB, 3aHUMAKIIMXCA KHKOOKCHHIOM.
Axmyanonocms uccinedoeanus 00YyCIOBIEHA HOTPEOHOCTHIO 00IecTBA B (POPMHUPOBAHMH (PU3UYECKH PaA3BUTOU
MOJIOIEKH CPEACTBAMU CIOPTHBHOM JEATEILHOCTH M, B YaCTHOCTH, KHUKOOKCHHroMm. Ilens wuccinedosanus -—
ONPENEINUTEL YPOBEHDL (DM3HMYECKOIO DPA3BUTHsS CTYIEHTOB, 3aHUMAIOIIMXCS KUKOOKCHHIroM. Peszyismamot padomeol.
AHTpOIIOMETPUYECKUE MOKA3aTelnd 3aHATOW KUKOOKCHHIOM HAXOIATCS HAa BBICOKOM YPOBHE, YTO CBUICTEILCTBYET O
TPEHUPOBAHHOCTH CIOPTCMEHOB. I[loka3arenb »xupoBOM Macchl coctaBisier 14,85 %, OPOIIEHTHOrO COACP KAHMUS
CKeneTHBIX MbIm — 43,25. JlinHa Tejla KUKOOKCEPOB B3aMMOCBS3aHA C OKPY)KHOCTBIO IPYIHOM KJIETKH B COCTOSIHUU
mokoss (r = 0,433), okpyxHocTiO rpyauHoii ximerku Ha Baoxe (0,539) u maccoit Ttema (0,785). OtpuuarenbHas
KOPPEIISIMS JUIMHBI TeJla CIIOPTCMEHOB HabrrogaeTcst ¢ Moleynoi Mmaccoi (—0,341) u BuciiepanbHeIM sxupom (—0,117).
Boi600wbi. CpeHErpyImoBble I0KA3aTelld YPOBHSA (hU3UYECKOTO PAa3BUTHSA CTYAEHTOB, 3aHUMAIOIIUXCA KIKOOKCHHIOM,
HaxoJATCS B CIEAYIOUIMX Ipeaenax: JuinHa Tena — 179,55 cm, macca tena — 71,15 Kr, OKpyKHOCTb TPYJIHOM KJIETKU B
cocTossHuU Mokost — 93,67 cm, Ha Broxe — 98,02 cM, BejoXxe — 88,64 cM, SKCKypcHs IpyaHOM KiaeTku — 9,38 cm. MHpgeke
Macchl Tella cocTaBisroT 21,95 yei. en, sxupoBas macca — 14,85 %, mblneunas macca — 43,25 %, BUcCLEpaIbHBIH KHAP —
2,82. IlomydeHHbIE pPe3yJbTAaThl YKa3bIBAIOT Ha JOCTATOYHO BBICOKUH YPOBEHb TPEHUPOBAHHOCTH M DPA3BUTHUA
MBIIICYHON CHCTEMBI KHKOOKCEPOB.

KiroueBnle ciioBa: huznyeckoe pa3BuTHe, Macca Tea, JUIMHA Tela, OKPYKHOCTh IPYTHON KJIETKH, COJICPIKAHKE
JKHUPa, KHKOOKCHHT, CTYJCHTHL.

Introduction. A health of student’s youth is priority direction of development in the system of
education. Strengthening and maintenance of student’s youth health, increasing of their physical
preparedness is one of basic tasks that stand before Ukrainian society [1; 2; 3; 6; 11; 16]. Engaging in a
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kickboxing direct to strengthening of health and tempering of sportsman organism, improvement of their
physical, moral and volitional and capture motive skills.

A. A. Markosyan with coauthors assert that anatomical and physiological features are one of basic
factors, that determine a health level, development and display of physical capabilities [5].

On the example of karate kiokushyn, the influence on effectiveness of sportsman of his proportions
(longitudinal sizes, width of shoulders), mass of skeletal musculature, fatty body weight have well-proved
[4]. Scientists assert that forming of organism of students is predefined by the indexes of physical
development and physical preparedness. Development of anthropometric indexes characterizes a bodily
condition and physical capabilities that represent physical preparedness of student [12]. Scientists
investigated physical development of students of higher educational institutions, that predefined by the
necessity of individualization of physical education of students [7; 9; 10].

A kickboxing is to one of the most difficult types of sport in a technical and tactical relation. A situation
on a ring changes quickly, that requires from kickboxer the lightning speed and exact reacting, timely
acceptance and realization of decisions. Large intensity of actions envisages development of endurance,
force, systematic and economic expense of energy. In later years in our country in kickboxing industry
considerable changes took place: the amount of higher digits kickboxers increased, trainers of high
qualification, all new and modern sections are opened, and the competitions of international level are
conducted. It is therefore important to i of engaging in a kickboxing on physical development of students.

Research aim is to define the level of physical development of students, engaging kickboxing.

Methods and organization of research are an analysis and generalization of literary sources,
anthropometry and methods of mathematical statistics. For the estimation of physical development of
students that engage in a kickboxing, the analysis of such indexes was conducted: length and body weight,
circumference of thorax in the state of calmness, on inhalation and exhalation, the index of body weight,
fatty and muscular mass, content of visceral fat in an organism. Measuring of kickboxers body weight we
conducted on the device of Body Composition Monitor OMRON BF510, that gave an opportunity to define
exact body of sportsmen weight, index of body weight, fatty and muscular masses, percent of visceral fat.

For creation of scale on determination of composition of body a device takes into account an electric
impedor, and also height, weight, age and sex, and gives out the indexes of body composition on the basis of
data of OMRON device. The index of body weight settled accounts after formula:

IMT = weight (kg) / height(m) / height(m).

A percentage of fat in an organism is a relation of fat weight in an organis to general body weight,
shown in percents.
Percent content of fat in an organism (%) =
{Mass of fat in the organism (kg) / body weight (kg)} % 100.

Researches were carried out on the base of the Lesya Ukrainka Eastern European National University,
33 students, engaging kickboxing, participated there.

Research Results. Discussion. Physical development is a process of change of morphological and
functional signs of organism, basis of that are the biological processes, predefined by the inherited genetic
factors, terms of environment and education. It depends on the natural life-breaths of organism and its
structure. The high level of physical development combines high-performance physical preparation. Physical
development is one of indexes of the population health state [1; 3; 10; 12] and depends on the level of motive
activity [8; 14; 15; 17]. It is known that a health is determined by not only a presence or by absence of
illnesses but also harmonious development, normal level of basic functional indexes [1; 16; 18].

The integral index of physical development is length of body (distance from the overhead point to the
plane of feet). In researches of scientists [4; 10] marked, that during all period of studies length of body
substantially did not change and was 178,2—179,4 cm. These data testify that the height of body in length
practically came to an end at 18 years old. Our researches testify that length bodies of students, engaging in a
kickboxing is on the average of 179,55 cm. These indexes are within the limits of age—old norms (table 1).

Table 1
Physical Development of Students that Engage in a Kickboxing
Indexes X S ST
1 2 3 4
Length of body, cm 179,55 7,49 1,294
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Table 1
1 2 3 4
A circumference of thorax in a calmness, cm 93,67 4,56 0,794
A circumference of thorax on inhalation, cm 98,02 5,33 0,928
A circumference of thorax is on exhalation, cm 88,64 5,0 0,87
Body weight, kg 71,15 7,70 1,341
Index of body weight, kg/m? 21,95 1,73 0,302
Fatty mass,% 14,85 3,32 0,578
Muscles mass 43,25 2,30 0,400
Visceral fat, mind. odes. 2,82 1,76 0,306

Circumference of thorax — one of the basic anthropometric parameters that characterize the transversal
sizes of body. It represents the degree of development of thorax, functional state of the respiratory system,
development of muscles of thorax and hypodermic—fatty basis of breasts also. An excursion of thorax is a
difference of circumference of thorax between inhalation and exhalation. An excursion is the indirect index
of athlete training. It is set that at the years of the intensive training an excursion increases. For sportsmen,
especially for swimmers, the excursion of thorax can arrive 10-14 cm, for patients decrease to 2—1 c¢cm and
even to the zero. On the average it makes a 5—7 cm. In investigated xickboxers the circumference of thorax
in a calmness makes 93,67 cm, on maximal inhalation it is 98,02 cm, to exhalation — 88,64 cm, an excursion
is 9,38 cm. These indexes are at high enough level. Excursion in 9,38 cm, testifies for the athleticism and
trained of sportsmen, high functional state of the respiratory system and developed muscles of thorax.

Individual body weight is a sum of bones weight, muscles, and internals, liquid and fatty fabric. Water
presents 60—65 % of general body weight and is a component that changes quickly, though in small amounts.
Quantitative description of body composition, estimation of correlation of fatty, muscular and others
components, is the reflection of balance of energy and degree of satisfaction of necessity of organism in
energy. The middle index of body weight in kickboxers is 71,15 kg, that substantially does not differ from
the conditional average man of corresponding age-old group.

An index of body weight (IMT) is a calculation size that allows approximately to estimate the degree of
accordance of person’s weight mass of man and its height. According to recommendations of BOO3, if an
index below than 16, then it means the expressed weight deficit; 16,5-18,49 is insufficient body weight;
18,5-24,99 is a norm, 25-29,99 is surplus body weight, 30 and higher is obesity. Determination of IMT it is
necessary for verification of accordance of height and weight body indexes of sportsmen, and also for the
estimation of development of the diseases risk related to surplus or insufficiency of body weight.

An index of body mass for students, that engage in kickboxing is 21,95 mind. odes, that is in norm and
specifies on harmonious development of sportsmen.

For the estimation of percentage of fat in an organism a device uses the method of BI. Depending on the
place of accumulation of fat in an organism it is divided by visceral (internal) and hypodermic fat. For men
in age of 17 the percentage of fat in a norm folds 10,1-24,2 % and in age of 18-39 it presents 8,0-19.9 %.
For students, that engage in kickboxing the index of fatty mass folds 14,85 that specifies on normal
correlation of percentage of fatty mass in the body of students engaging kickboxing.

It is considered that an increase amount of visceral fat is directly related to the increase of content of fat
in the circulatory system, that can result in such general diseases like a hyperlipidemia and diabetes, what
does not allow insulin widespread disease to pass energy from a blood stream and use it in cages. In order to
avoid widespread diseases or to promote immunity, it is necessary to reduce the amount of visceral fat to the
acceptable level.

For the people the norm is a level of visceral fat is in limits from 1 to 9, high level is considered from 10
to 14, and very high from 15 to 30. For students that engage in kickboxing a middle index is 2,82, that is
within the limits of norm. It specifies on correct metabolism, proper functioning of internals and systems in
organisms.

Muscular component, however no one other morphological index so well characterizes physical
possibilities of sportsman. Muscles are divided into two kinds: muscles of internals, for example heart, and
muscles connected with bones and necessary for bodies moving. Skeletal muscles can be grown due to
physical exercises and other activity. The increase of percentage of skeletal muscles means that an organism
can easier spend energy, and, less apt to the accumulation of fat. It facilitates the conduct of active way of
life. Measuring results of skeletal muscles percentage for adult men in age from 18 to 39 is 33,3 % — low,
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33,3-39,3 % — normal, 39,4-44,0 % high, and from 44,1% is very high. For students that engage in
kickboxing a middle index folds 43,25 % and it testifies to the high level of muscular system development,
that an organism can easier spend energy for sporting activity and less apt to the accumulation of fat in an
organism. Also it specifies on high training level of sportsmen.

For of intercommunications between the indexes of physical development of kickboxers a correlation
analysis was conducted. Research results testify that length of kickboxers body connects with the
circumference of thorax in the state of calmness(r =0,433), circumference of thorax on inhalation (0,539) and
body weight (0,785) (table 2).

Negative correlation of sportsmen body length of body is observed with muscular mass (— 0,341) and
with visceral fat (— 0,117). It specifies that than sportsman is higher, thus the index of muscular mass and
visceral fat is less in an organism.

Table 2
Correlation Intercommunications Between Indexes of Kickboxer’s Physical Development
Ne 2 3 4 5 6 7 8 9
1 0,433 0,539 0,072 0,785 0,109 0,155 —0,341 -0,117
2 0,896 0,855 0,719 0,633 0,681 —0,442 0,495
3 0,611 0,792 0,623 0,640 -0,419 0,526
4 0,389 0,562 0,546 —0,286 0,515
5 0,616 0,548 —0,501 0,330
6 0,744 —0,364 0,695
7 —0,714 0,747
8 —0,442

Notes. I — length of body, 2 — a circumference of thorax in a calmness, 3 — a circumference of thorax on
inhalation, 4 — a circumference of thorax on exhalation, 5 — body weight, 6 — an index of body weight, 7 — fatty mass,
8 — muscular mass, 9 — visceral fat.

Body weight of kickboxers positively correlates with an index of the body mass (0,616) and by fatty
mass and negatively with muscular mass (— 0,501). The index of body weight positively correlates with the
percentage of fatty mass (0,695) and level of visceral fat (0,744).

Conclusions and Perspectives of Further Researches. Average grouping indexes of physical
development level of students that engage in kickboxing are in such limits: length of body is 179,55 cm, the
masses of body is 71,15 kg, a circumference of thorax in the state of calmness is 93,67 cm, on inhalation is
98,02 cm, on exhalation is 88,64 cm, an excursion of thorax is 9,38 cm. The index of body weight is
presented of 21,95 mind. odes, fatty mass — 14,8 5% muscular mass — 43,25 %, visceral fat — 2,82. The got
results specify on the enough high level of trained and development of the kickboxers muscular system.

In further it is needed to define intercommunication of physical development with the functional state of
kickboxers.
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