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Abstract

In preparing of professional field hockey players we should use the additional tools that would help to improve the
abdominal type of breathing. This fact would have the positive impact to the improving of their special physical
preparedness. The goal of the research is to identify the influence of learning and training classes with the use of the
method of creating the state of hypercapnic hypoxia on specialized physical preparedness of field hockey players on the
stage of the highest possible realization of individual abilities. Results of the study. 29 field hockey players aged 19-21
took part in the study. The study was conducted for 24 weeks of the first preparatory and competitive periods of yearly
macro cycle. During the shaping experiment, the athletes' starting speed increased by 10 and 30 meters in 4,37 and 1,89 %,
respectively, and the result of the «shuttle run 180 m» test (in 0,73 %) also improved. In hockey players on the grass of
the control group, only the running time by 10 m decreased (in 3,21 %). Conclusions. It has been established that
studies using the «endogenous-hypoxic breathing» technique contribute to a significant increase in the starting speed
and special endurance in conditions of providing muscular work at the expense of lactate energy supply processes.
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Asna Cyauma, Harania TaBpuioBa. lunamika 3MiH MOKa3HUKIB cneniajJbHoOl (i3U4HOI MiAroTOBIEHOCTI
KBaJIihikoBaHUX X0KeicTiB Ha TpaBi 32 I0MOMOTI0I0 32CTOCYBAHHSI METOIUKH €H/IOT€HH 0-TiMOKCUYHOT0 ANXAHHS.
Axmyansnicms. Y TATOTOBII KBai(piKOBaHUX XOKEiCTiB Ha TpaBi BapTO BHKOPHUCTOBYBATH JOIATKOBI 3acO0M, sKi O
CIPHSJIM BJIOCKOHAJICHHIO YEPEBHOTO THUILy AMXaHHs, L0 MO3WTHBHO BIUIMBATMME Ha MiJBHMIICHHS PIiBHS IXHBOT
crieriasbHOT (i3UYHOT MiAroTOBNIEHOCTI. 3@8danns — BU3HAYCHHS e(EKTUBHOCTI BIUIMBY HaBYAIbHO-TPEHYBAJIbHUX
3aHATH 13 3aCTOCYBAHHSM METOAUKH €HIOTEHHO-TIMMOKCHYHOTO JVXaHHS HAa MiJBHUIICHHS PIBHS CIIEIialbHOI (Di3HIHOT
MiATOTOBIICHOCTI KBalli(PikOBAaHUX XOKEiCTIB Ha TpaBi. Pezyabmamu. Y NOCHIKEHHI B3sIM ydacTh 29 XOKeicTiB Ha
Tpasi BikoM 19-21 pik. JlocnimkeHHs] TPOBOIUIN NPOTIAroM 24 THXKHIB y TIEPIIHA MATOTOBYM 1 3MarajibHUi niepioan
piuHOrO MakpolMKiIy. 3a mepios (GopMyBaJbHOTO EKCHEPHMEHTY B CIIOPTCMEHIB 3pOCia CTapTOBA IIBHIKICTH 3a
pesynbratamu 6iry Ha 10 1 30 M Ha 4,37 Ta 1,89 %, BiINOBiAHO, @ TAKOXX NMOKPANIUBCS PE3YNIbTaT TECTy «IOBHHUKOBHH
6ir 180 m» (Ha 0,73 %). Y XokeicTiB Ha TpaBi KOHTPOJILHOI TPYNU 3MEHITUBCs Juie yac 6iry Ha 10 m (Ha 3,21 %).
Bucnogku. YCTaHOBIEHO, IO 3aHATTA i3 3aCTOCYBaHHSM METOJIUKH «EHIOTC€HHO-TIIOKCHYHOTO JIHUXAaHHS CIPHUSIOTH
BipOTiIHOMY IMiJBHUIIECHHIO CTAPTOBOI IIBHUAKOCTI Ta CIEIiaIbHOI BUTPUBAJIOCTI B YMOBax 3a0e3MCUeHHS M’SI30BOT
po06OTH 3a paxyHOK JIAKTaTHHX ITPOLIECIB eHepro3abde3nedeHHs.

KaiouoBsi ciioBa: xokei Ha TpaBi, TIMOKCIs, TiIepKamnHis, Gpi3uuHa MiArOTOBICHICTb.

Anaa Cymmma, Haranus IaBpuiosa. /luHaMuKka H3MeHeHHil mHokasaTesedl crnenHaibHOi (usndeckoi
MOJATOTOBJIEHHOCTH KBAJH(HUIUPOBAHHBIX XOKKEHCTOB HA TpaBe MyTeM NMPHUMeHeHHs] METOIWKH JHIOTeHHO-
THIMOKCHYECKOro AbIXaHuA. Akmyansnocms. B TOATOTOBKE KBaIM(PUIMPOBAHHBIX XOKKEHCTOB Ha TPaBe CIEIyeT
MPUMEHSTD JOIOJIHUTEIILHBIE CPEACTBA, KOTOPBIE OBl CIIOCOOCTBOBAIN COBEPIICHCTBOBAHHMIO OPIOIIHOTO THIIA JIbIXaHHS,
TIOJIOKUTENHHO BIIMSUTH Ha TIOBBIIICHUE YPOBHS UX CIEIHAIBHON (PU3MIECKON MMOATOTOBIEHHOCTH. 3adanue — onpeieneHue
3 PEKTUBHOCTH BIHUSHUS Y4eOHO-TPEHUPOBOYHBIX 3aHITHI C MPHUMEHEHHWEM METOJMKH DHJOI€HHO-TUIIOKCHYECKOTO
JIbIXaHHS Ha MOBBIIICHUE YPOBHS CHENUAIBHON (hH3MYECKOM MOITOTOBICHHOCTH KBATU(PHUIIMPOBAHHBIX XOKKEHCTOB Ha
TpaBe. Pesynbmamel. B viccnenoBannn NpuHSUM ydacTie 29 XOKKEHMCTOB Ha TpaBe B Bospacte 19-21 roa. MccnenoBanue
NPOBOIWIIM B TEUCHHE 24 HENeNb B IEPBBIH MOATOTOBUTENIBHBIN H COPEBHOBATEIBHBIA IIEPHOJIBI TOJUYHOTO MaKpOLHMKIIa. 3a
nepros (GOPMHUPYIOLIET0 SKCHEPHMEHTa y CIOPTCMEHOB IOBBICHJIACH CTAPTOBAsi CKOPOCTh IO pe3yiIbTaTaM Oera Ha
10 u 30 m Ha 4,37 u 1,89 %, COOTBETCTBEHHO, a TaKXKe YJIyUIUWICS Pe3yibTaT TecTa «4enHo4yHbIH Oer 180 m» (Ha
0,73%). B XOKKEHCTOB Ha TpaBe KOHTPOJIBHOM IPYIIH YMEHBIINIOCH TONBKO BpeMs Gera Ha 10 M (Ha 3,21 %). Boieoowst.
YCTaHOBIEHO, YTO 3aHSATHSA C IPIMEHEHUEM METOANKH SHAOTEHHO-THIIOKCHYECKOTO JBIXaHUS CIIOCOOCTBYIOT JIOCTOBEPHOMY
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MOBBIIIEHHUIO CTAPTOBOM CKOPOCTH M CHEIUATBHON BHIHOCIMBOCTH B YCIIOBHUSX 00ECTIEICHNS MBIIICYHON pabOoTHI 32
CYET JIAKTaTHBIX MIPOLIECCOB IHEPTOOOECTICUEHHS.
KnaroueBble c10Ba: XOKKel Ha TpaBe, THIIOKCHS, THIEPKAIHU, (PH3HIECKas TOATOTOBICHHOCTD.

Introduction. Long-term sport training of qualified field hockey players is a special-purpose process of
physical education, based on using of various physical exercises with a purpose to develop and improve
physical qualities and abilities which determine the preparedness of a sportsman to take part in competitions
[5; 7]. The fulfillment of physical activity during a game of field hockey players gets complicated by so
called «typical» pose — a bent position of a trunk that causes an insignificant tension of muscles of shoulder
girdle which increases the hypoxia of physical load [8]. Under such conditions as compensatory phenomenon
a front wall of abdomen loosens up partly and this assists to the ventilation of a lower part of lungs through
facilitation of work of abdominal prelum and diaphragm muscles which helps to compensate the insufficient
ventilation of upper and lower parts of lungs [9]. Therefore it is reasonable to intensify the ventilation of
lungs of field hockey players at the expense of activation of abdominal type of respiration through the
increase of functional abilities of aforesaid muscles.

The analysis of scientific methodological literature allowed to define that various means are used during
the learning and training process of sportsmen for the complete realization of functional reserves of an
organism on different stages of a long-term sport training [2; 4; 10]. These methods increase the effect of
physical exercises. Thus, some scientists recommend to use special methods during a learning and training
process in order to improve the physical preparedness of sportsmen with different specializations. These
methods stimulate the state of hypoxia in sportsmen that is not concerned with «hypoxia of physical load [6; 14].

The methods of creating the condition of hypoxia in a sportsman’s organism through the stay in
hypobaric conditions are widely used. Pressure chambers or stay in the conditions of Srednogorie are used
for it [2; 15]. However with the increase of altitude partial pressure of gases in the inhaled air is reduced
which leads to the reduction of effectiveness of muscle activity in the conditions of the highland on account
of lowered gradient of pressure, influencing negatively the transportation of oxygen to the tissues [3; 15].
Using of such a model of hypoxic training may lead to the negative structural changes in some organs which
reveals itself in 25 % of sportsmen as collapses, faints, unequal reaction of arterial vessels [1; 6]. Therefore,
the methods of creating the artificial hypoxia in normobaric conditions are safer and not less effective for the
increase of level of physical preparedness of sportsmen. Among such methods some authors single out the
method of «endogenous-hypoxic breathing» (EHB) with the use of the device «Endogenic-01» which allows
to stimulate so called state of the moderate hypoxia and distinct hypercapnia, i.e. hypercapnic hypoxia under
constant parameters of oxygen and carbonic acid contents [12].

In spite of the availability of works concerning the use of different additional means for intensification
of the effect of physical exercises in a learning and training process of sportsmen with different speciali-
zations [4; 6; 10; 11; 14], scientific knowledge about the possibility of using the norm baric hypercapnic
hypoxia during learning and training classes of qualified field hockey players. Therefore, having analyzed
scientific-methodical literature we foresaw that the using of EHB method during a learning and training
process of field hockey players will assist the increase of their specialized physical preparedness level during
preparatory and competitive periods of yearly macro cycle.

The goal of the research is to investigate the influence of learning and training classes with the use of
the method of «endogenous-hypoxic breathing on the increase of the level of specialized physical
preparedness of field hockey players.

For achieving this aim we solved such tasks:

— to study the state of the researched topic according to the data of scientific literature;

— to research the influence of learning and training classes with the use of the method of creating the
state of hypercapnic hypoxia on specialized physical preparedness of field hockey players on the stage of the
highest possible realization of individual abilities.

Materials and methods of the study. The viewing of literature sources; pedagogical observation;
pedagogical experiment; pedagogical testing of specialized physical preparedness of qualified field hockey
players during preparatory and competitive periods of yearly macro cycle, methods of mathematical
statistics.

Applied methods of research allowed to define the indices which describe specialized physical pre-
paredness of field hockey players of high qualification, namely: starting speed (10 meter race and 30 meter
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high start race), speed-power qualities (5-time leap on two feet), special endurance in conditions of ensuring
the muscle work at the expense of lactate processes of energy-supply (180 meter shuttle race) [7, 13].

Field hockey players aged 19-21 took part in the research. Sport qualifications of sportsmen are
candidate masters of sports and masters of sports. Sportsmen were divided into two groups: Control group
(CG) which numbered 14 people and a Main group (MG) — 15 people. Training classes were held six times a
week. Field hockey players from the CG were training in accordance with a regular learning and training
programme [13]. Sportsmen of the MG, as opposed to the CG used at the beginning of the prefatory part the
method of artificial creating of moderate hypoxia and distinct hypercapnia in an organism by respiration
through the device «Endogenic-01 according to the formed «route map [9]. This method expects stepped
adaptation to the norm baric hypercapnic hypoxia through increase of the water amount in the device (from
2 ml to 20 ml), increase of the time of a slowed exhalation (from 8 seconds to 27 seconds), and also the
increase of the classes duration (from 2 min to 20 min).

The checkup of sportsmen had four stages: before the shaping experiment and also after 8, 16 and
24 weeks from the beginning. Observable indices were registered in the morning (between 9 and 13 o’clock).
For determination of the effectiveness of influence of classes with use of method EHB on specialized
physical preparedness of qualified field hockey players we were comparing average arithmetic values of
linked samples and we were determining credible distinctions between them by criterion of Student.

Discussion and the results of the study. Results of the research showed that learning and training classes
with use of the method EHB and use of the device «Endogenic-01 stimulate positive changes of the indices
of specialized physical preparedness. In 8 weeks after the start of shaping experiment no credible changes
were revealed among the indices of specialized physical preparedness (table 1).

Researches testified that in 16 weeks after the start of the experiment such indices of specialized
physical preparedness as start speed improved among field hockey players according to the results of 10
meters and 30 meters race thereafter by 3,28 % (p<0,05) and 1,18 % (p<0,05). It is significant that among
field hockey players of CG credible improvement of only the test’s result of «10m race with a head start is
registered. And it appeared to be somewhat lower in percent correlation than the result among sportsmen of
the MG. The time of 10m race among field hockey players of MG was reduced to 2,13 % (p<0,05).

Table 1

The Influence of Training Classes with the Use of the Method of «Endogenous-Hipoxic Breathing
on the Indices of Specialized Physical Preparedness of Field Hockey Players of Control (n=14)
and Main (n=15) Groups

Average values, X+
Indices Before the After 8 Weeks After 16 Weeks After 24 Weeks

Shaping From the From the From the

Experiment Beginning Beginning Beginning

10m race with a CG 1,87+0,01 1,86+0,01 1,83+0,01* 1,81+0,02*
head start, s MG 1,83+0,02 1,80+0,02 1,77+0,02* 1,75+0,02*

30m race with a CG 4,27+0,01 4,24+0,01 4,23+0,02 4,2140,02
head start, s MG 4,22+0,02 4,20+0,01 4,17+0,01* 4,14+0,01*
180 meter shuttle CG 38,20+0,10 38,17+0,19 38,14+0,19 38,06+0,18
race, s MG 38,13+0,10 38,09+0,09 37,99+0,08 37,85+0,07*
5-time leap on two CG 12,12+0,07 12,14+0,06 12,15+0,07 12,16+0,12
feet, m MG 12,09+0,08 12,18+0,10 12,2+0,08 12,23+0,07

Notes: CG — Control group; MG — Main group; * — credible changes relative data-out (p<0,05).

During the shaping experiment among qualified field hockey players who were not using the method of
«endogenous-hypoxic breathing the increase of the result of a 180 meter shuttle race is observed which is a
token of increase of specialized endurance in conditions of ensuring the muscle work at the expense of
lactate processes of energy-supply. But the credible changes of this index are not registered.

Influenced by the trainings in which the method of creating the state of norm baric hypercapnic hypoxia
in an organism of a sportsman was used, the credible increase of the index of specialized physical
preparedness by the test «180 meter shuttle race was registered among field hockey players of the MG after

155



Dizuune sUX06aHHs1, CHOPM i Kyibmypa 300poe’say cyuactomy cycninecmei. Ne 1(37), 2017, 153-157

24 weeks since start of the classes. This test characterizes specialized endurance in conditions of ensuring
muscle work at the expense of lactate processes of energy-supply to 0,73 % (p<0,05).

It is significant that both in two groups of sportsmen during the period of holding the shaping expe-
riment no reliable changes of explosive power in conditions of fulfillment of dynamic work by test «5 times
leap on two feet are revealed.

Conclusions. The analysis of scientific-methodological literature concerning training of qualified
sportsmen makes possible to state that it is reasonable to use additional means of training in order to increase
the effectiveness of learning and training process. The method of creating the artificial state of the moderate
hypoxia and distinct hypercapnia in an organism is the safest and effective.

The results of the researches testified that using of the method of «endogenous-hypoxic breathing with
using of the device «Endogenic-01 during learning and training process of the field hockey players assist the
improvement of specialized physical preparedness by the following indices: start speed, specialized
endurance in conditions of ensuring the muscle work at the expense of lactate processes of energy-supply.
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