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CyyacHe obnagHaHHs 3a BUCOKVM EBPONENCHKUM CTaHAapToM LIeHTpy CTpYKTYPHO-(hyHKLiOHaNbHUX AOCHIMKEHb MHOLNHM
Ccnpusie 3MILHEHHI0 NosuLin LeLynHebkoro yHiBepcuTeTy, Sk napTHepa y MiXHapO4HUX HaYKOBMX i BOCTIOHULbKAX NPOEKTaX.

Cnisnpaus nabopamopiti. HactynHuin kpok cninpaui Mix ®akynsretamu BigOyscs y cepnni 2018 poky nig yac obmiHOM
pocsigom Mix cnispobiTHukamu Jlabopatopii disionorii LieHTpy CTpyKTypHO-(bYHKLiOHaMbHUX JocnimkeHb nioauHu i Jlabopatopi
(PYHKLiOHamNbHOI fiarHocTukK dakynbTeTy (isUYHOro BUXOBAHHS, CNOPTY i 300POB'S.

Nabopartopisi yHKyioHanbHOI AiarHocTUku Gyna 3acHoaHa y 2007 poui 3a NiATPUMKM [OK. Ned. Hayk, AekaHa,
npocbecopa, Onekcisi BanepiiioBuya TumolLeHka. Jlabopatopis Ol npoBOAUTL OCBITHIO AISNBHICTb, 34IMCHIOE (hyHAAMEHTAMbHI i
NpuKNagHi HaykoBi BOCIMKEHHS B ranysi (isudHOrO BUXOBAHHS i cnopTy, BioNoriYHOro MOHITOPUHIY (i3UYHOrO CTaHy Ta 340POB'S
0ci6, L0 3aMaloTbCs (i3UHHOK KyNbTYPOID | CIOPTOM.

Monbcbki Kkomerw, yneHn Kadeppu 6GionorivHMx OCHOB (hiswyHOT KynbTypw, Ta cniBpobiTHUku JlaBoparopint LieHTpy
CTPYKTYPHO-(PYHKLIOHANbHUX AOCAIMKEHb NIOANMHKM - KaHd. bion. Hayk Pobept Hosak, kaHa. Gion. Hayk [opota Kocmkesa-HoBak,
kaHg. ned. Hayk Pacdhan Byputa, nosHanomunu kaHg. Tex. Hayk, 3aB. J1ab. ®[1 Masypok Hatanito 3 JlabopaTtopieto disionorii 3 i
HaZCy4YacHUMM TEXHOMOTIAMM AOCTIKEHHS PiBHSA (i3NYHOI NiAroTOBMEHOCTI i pisHMX (hidiONOrYHMX CTaHax opraHiamy 3 perictpavieto
chisionoriyHnx i GioXiMiYHUX NOKA3HWKIB: B CTaHi CMoto, NPY [030BaHNX | MakCMManbHUX (i3NYHUX HABAHTaXEHHSIX.

Kang. Tex. Hayk Masypok Hatanis anpobyBana B npoLeci NpoBeaeHHs AOCRimKEHb CyyacHe nabopatopHe obrnaaHaHHs:
rasoaHanisaTopHy cuctemy, bGiomexaHiyHy BUMIpIOBarbHY YCTaHOBKY, enekTpokapgiorpady, nynsCcomeTpu, 6iroBy AOpiXKY,
BEMOEProMeTp, BECMAPCbKMIA eproMeTp Ta iHWi BuMipioBanbHi 3acobu (Puc. 4). 3asigyioya o3Hanomunacs 3 GyAoBOO LbOro
obrnagHaHHs, NPUHLMNOM POBOTY Ta TEXHIYHIMW NACNOPTHUMM AaHUMMU | CyTTEBO NiABULLMNA CBOKO NPOMECIHY KBanidikaLito.

BinbLicte meTponorivyHux 3acobis Jlaboparopii cisionorii 0bnagHaHa npucTposMU Nepeaadi ekcnepuMeHTarnbHIX AaHnX
[0 IHTepHety. Lls iHHOBaLis [03BONSIE 3HAYHO PO3WMPWTW CriBMpaL0 B pexumi oHnanH Jlabopatopin PakynbTeTiB 3aBasKM
MOMEHTarbHiI nepeaavi iHdhopmauii yepes IHTepHeT, ii 06pobui Ta aHanidy daxisLsmm 060x nabopatopii.

TakuMm YMHOM, MOXHa OuiKyBaTW, WO MiKHApOAHa cniBnpaus Mix dakynbTeTamu MO3UTUBHO CMPUSTUME MiABULLEHHIO
kBanidikaLii cniBpobITHMKIB, iX y4acTi B MiXXHAPOAHMX HaBYamnbHKX Npouecax, KOHDEPEHLiAX, CMiMbHUX HAYKOBUX OOCHIMKEHHSX i
npoekTax B ranyai gi3nyHoi KyrnbTypu i CNopTy.

BucHoBKK. AHani3 CbOrOAHILIHBOTO CTaHy i MOXIMBOCTE NOAANbLLIOrO po3BMTKY crniBnpaLi Mix ®akynsTeTom disudHOro
BUX0BaHHS, cnopty i 3gopos’s HIMY im. M. M. [paromaHoBa (KuiB, YkpaiHa) i ®akynbTeToM (hisu4HOro BWMXOBAHHS i NpomoLji
3nopos’s WeunHebkoro yHiBepeuTeTy (LeuwH, Monblua) nokasas ii AOLMBHICTb | NEPCNEKTUBHICTL ANS BOOCKOHANEHHS OCBITH i
HayKkOBO-A0CMigHOI poboTK B ranysi hisnyHOro BUXOBAHHS i CMOPTY.
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THE FEATURES OF THE METHOD OF KETTLEBELL SNATCH TECHNIQUE SPORTSMEN TRAINING

The features of the author's method of kettlebell snatch technique training for sportsmen in kettlebell lifting are highlighted
in the article. Sportsmen with a different qualification (n=77), who were attending a kettlebell lifting class while the studying at
S. P. Koroliov Zhytomyr Military Institute, took part in the investigation. Sportsmen were participated on 3 groups: group Net —
sportsmen of grade 3 and 2 (n=34); group Ne2 — sportsmen of grade 1 and candidates in the sports masters (n=27); group Ne3 -
sportsmen of sports masters and international sports masters (n=16). The level of technical preparedness was examined via the
following tests: the duration of the main phases of the snatch, the total duration of one complete cycle of the snatch, the comers
between the parts of the body in the main phases. The aim of the article is to substantiate the method of kettlebell snatch technique
sportsmen training. Research methods: theoretical analysis and generalization of scientific and methodical literature, pedagogical
supervision, biomechanical video computer analysis, methods of mathematical statistics. With the help of biomechanical video-
computer analysis the evaluation of the technical preparedness of sportsmen in kettlebell sport was explored; a comparative analysis
of the individual parameters of technique of sportsmen with different qualification was carried out; the model characteristics of technical
preparedness of sportsmen with different qualification were developed; the rational method of kettlebell snatch technique training was
developed.

Keywords: technique, method, kettlebell snatch, kettlebell sport.

Boliko [. B., llpoumetko K. B., AHdpeuyyk B. 5. Ocobnugocmi MemoduKu Hag4YaHHSI cnopmcMeHie-2upbosuKie
mexHIiKU 8UKOHaHHS pueka 2upi. Y cmammi gucsimieHo ocobnugocmi agmopcskoi MemoOUKU Hag4aHHS 2UpbOBUKIE MEXHIKU
BUKOHaHHSI pugka eupi. Y 0ocniOXeHHi 838U y4acmb 77 CnopmcMeHis, SKi 3aliManucsi eupbosuM ChOpmOM y Cekuji
Xumomupcbkoeo siticekosoeo iHcmumymy. byno cgpopmosaro 3 epynu: epyna Ne1 — cnopmemenu, siki gukoHanu Ill ma Il po3psidu
3 2upb08020 cnopmy (n=34), epyna Ne2 — aupbosuku | po3psidy i KMC (n=27), epyna Ne3 — cnopmemenu pieHs MC i MCMK (n=16).
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3a donomozor bioMexaHiuHo20 BIOeOKOMNIOMEPHO20 aHari3y: 30IlICHEHO OUIHIOBaHHS NOKasHUKie MEeXHIYHOI  nideomogneHocmi
cnopmcMeHis; nposedeHo NOPIBHANBLHUL aHani3 okpeMux hapamempis mexHiyHUX Oill y eupbosuKig pisHOT Kearichikauii; po3pobrieHo
MOOefTbHI XapakmepucmuKu mexXHidHoI nideomogieHocmi 2Upbo8UKie; 06rpyHMOo8aHo pauioHanbHy MemoOuKy Hag4aHHs ChOPMCMeEHis
MeXHIKU pueka.

Knrovoei criosa: mexika, memoduka, pusok, 2upbogull cnopm.

Botiko 4. B., lpoumetko K. B., AHOpeudyk B. A. OcobeHHocmu memoduku obyyeHUsi cnopmcMeHo8-2upesuKos
MeXHUKU 8bINOHEHUS PbleKa aupu. B cmambe ocseuwjeHbl 0cobeHHOCMU asmopckoli MemoduKu 0byyeHUs 2UpesuKo8 MEXHUKU
8bINOMHEHUSs pbleka 2upu. B uccredosaHuu npuHanu ydacmue 77 CnOpMCMEHO8, KOMOpble 3aHUManUCh 2UpesbiM Chopmom 8
cekyuu XXumomupcko2o 80eHH020 UHcmumyma. bbinu cgpopmuposaHbi 3 epynnbi: epynna Ne1 — cnopmemenb, ebinonHuswue Il u
Il pa3psdbi no aupegomy cnopmy (n=34), epynna Ne2 — aupesuku | paspsda u KMC (n=27), epynna Ne3 — cnopmemeHs! yposHs MC
u MCMK (n=16). C nomowpto 6uoMexaHU4ecko2o0 8UOEOKOMNBLIOMEPHO20 aHanusa: ocylecmsnieHa OueHka noka3amenel
mexHu4eckoll no020moBIEHHOCMU CNOPMCMEHO8;, NPO8edeH CPagHUMENbHbIU aHanu3 omaesbHbIX napamemposg MexHUYECKUX
Oelicmeull 8 2upesuKog  pasnuyHol  Keanugpukayuu, paspabomaHbi MOOesbHbIE — XapaKmepucmuKku — mexXHU4Yeckol
Nnod2omosnieHHOCMU 2Upe8uKos; 060CHO8aHa palUOHasTbHas Memoduka 0by4YeHUsT CNoPMCMEHO8 MEXHUKU PbIKa.

Knroueenie crioga: mexHuka, Memoduka, pbIgoK, 2upesoli cnopm.

Formulation of the problem. Sporting technique is a complex of methods for performing movements that provide more
complete realization of physical capabilities of sportsman [2, 3]. In the kettlebell exercises technique, as in any other kinds of sport,
there are many «little things» that depend on the overall coordination of movements, the correctness of breathing and the sporting
result. Sporting technique is continuously improved, its improvement is due to the desire to find more rational ways to perform
exercises within the existing rules and, accordingly, increase the sporting result. Low level of development of physical qualities and
functional abilities of sportsman can worsen the mastery of rational technique. The research of protocols of competitions of various
levels, as well as the sporting and coaching experience of the authors indicate that the development of kettlebell snatch technique
takes much more time and effort than the development of kettlebell jerk technique. In contrast to the jerk, the general scheme of
kettlebell snatch beginners shows practically from the first attempt, but with an increase in the level of their skill, there is a significant
increasing of the results of the kettlebell jerk against the slow increasing of the results of the kettlebell snatch. Therefore, the
substantiation of the kettlebell snatch technique sportsmen training is relevant for improving their technical preparedness and
increasing the competitive results.

Analysis of literary sources [2, 3, 5, 7] shows that the main factors of influencing the effectiveness of the exercises
technique with kettlebells are: target orientation, conditions for the exercise, basic physical laws of interaction of bodies, anatomical
structure of the body, physiological functions of the organism. The main purpose of the athlete in the process of implementation the
kettlebell snatch is to improve the result. The main condition that determines the structure of keftlebells lifting is the competition rules,
where the weight of kettlebells is determined, the time for exercises, the ways of lifting, etc. The laws of physics, which explain how
the movements are carried out, are the laws of dynamics, and those who explain how to maintain equilibrium in the system of
«athlete- kettlebells» are the laws of statics and kinematics. The indices that characterize the anatomical features of the structure of
the body include: the structure and mobility of the joints; ratio of muscle fibers; level of development of muscles-extensors of the
body, legs, hands; topography (location) of muscles and muscle groups [1, 8]. Among the basic physiological functions of the
organism that affect the kettlebell snatch technique: the metabolism, which should occur if the body enters the required amount of
oxygen and removal of decay products (which emphasizes the importance of rational breathing); coordination of tension and
relaxation of working muscles (sufficient blood supply to working muscles occurs only during their relaxation, when blood vessels are
released from muscle pressure and venous blood flow from the body decay products); forming the «sense of kettlebell», «feeling of
the platform» on the basis of information from various analyzers (receptors of the muscles, eyes, vestibular apparatus, skin, blood
vessels), which allows you to better feel the position of your body, the effect of gravity, acceleration, rhythm, etc. [2, 5].

The questions of technical preparedness of kettlebell lifters are presented in the works of a some scientists [2, 3, 6, 7].
However, the problem of improving the kettlebell snatch technique, as an important reserve for improving the competitive results of
Ukrainian sportsmen on the international arena, requires further researches.

The aim of the article is to substantiate the method of kettlebell snatch technique sportsmen training.

Methods of research: theoretical analysis and generalization of scientific and methodical literature, pedagogical
observation, biomechanical video-computer analysis, methods of mathematical statistics.

Organization of research. Sportsmen with a different qualification (n=77), who were attending a kettlebell liting class
while the studying at S. P. Koroliov Zhytomyr Military Institute, took part in the investigation. Sportsmen were participated on 3
groups: group Ne1 — sportsmen of grade 3 and 2 (n=34); group Ne2 — sportsmen of grade 1 and candidates in the sports masters
(n=27); group Ne3 - sportsmen of sports masters (MS) and international sports masters (IMS) (n=16). The level of technical
preparedness was examined via the following tests: the duration of the main phases of the snatch, the total duration of one complete
cycle of the snatch, the corners between the parts of the body in the main phases of the snatch. The video camera (Sony FDR-
X3000) was used to record the technical preparedness of sportsmen. The information was processed using Windows Movie Maker,
Simi Twinner Pro. The study of the parameters of technical preparedness was also carried out at the Biomechanical technologies in
physical education and Olympic sport Laboratory of the National University of Physical Education and Sports of Ukraine with the use
of the optical and electronic system «Qualisys» and the Qualisys Track Manager software.

The main results of the study. Kettlebell snatch is the second exercise of the kettlebell biathlon, during which the
kettlebell should be lifted on upright hand with one continuous motion. The kettlebell falls into the low position in one movement,
without touching the chest and other parts of the body. Kettlebell snatch is performing by one, then another hand without rest during
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10 minutes. The main technical elements of the kettlebell snatch are: the starting position, putting the kettlebell back behind the
knees, lifting the kettlebell on the straight hand, fixation, lowering the kettlebell. With the help of biomechanical video-computer
analysis the evaluation of the technical preparedness of sportsmen in kettlebell sport was explored; a comparative analysis of the
individual parameters of technique of sportsmen with different qualification was carried out; the model characteristics of technical
preparedness of sportsmen with different qualification were developed (Table 1); the rational method of kettlebell snatch technique training
was developed.

Table 1
Model characteristics of technical preparedness of sportsmen with different qualification (X+m)
. . Level of sportsmen qualification
The ind f technical d
e indexes of technical preparedness 1 grade | Igrade, KNS | NS, VS
Duration of main phases of kettlebell snatch, sec
«Working period» (lowering the kettlebell putting the kettlebell back
behind the knees, liting the kettlebell on the straight hand) 2.8440.38 3354035 2692032
Fixation 1.45+0.17 1.06+0.14 1.24+0.13
Duration of one whole cycle 4.29+0.18 4.4310.15 3.94+0.09
Angular characteristics in the main phases of kettlebell snatch, deg.

Corner between body and hand during kettlebell lowering 23.140.91 18.4+0.93 7.2+0.45
Corner between body and legs in «dead point» 112.9+1.26 104.5+0.98 90.3+1.09
Corner between body and hands in «dead point» 415+1.15 13.6+1.21 12.4+0.96
Corner between body and hand during kettlebell lifting 27.3+0.66 10.7+0.59 3.940.41

Kettlebell snatch should be executed at the expense of a clear movement of the body and legs, using the principle of a
pendulum. It is important to bring to the consciousness of athletes information that if the natural movement of the kettlebell will
coincide with the direction of the effort application, they are summed up, and if vice versa, then subtracted. After swinging the
pendulum once, this movement is much easier to maintain, using inertia, than to stop it from the bottom every time and again spend
the effort to roll it out. Using the inertia, which manifests itself in the continuation of movement after the end of the muscular effort,
sportsman can more economically use his motor apparatus, provide periodic rest for muscles and nerve centers and increase the
result.

The kettlebell snatch training requires the use of preparatory exercises. At first you need to learn the correct grip of
kettlebell. To do this you need to do the following exercise. Output position — legs apart, kettlebell is ahead a little. Lean forward and
take the kettlebell on top of handle so that the middle finger grabs the middle of the handle, the paim is superimposed on the top.
The thumb is superimposed on the forefinger, forming a closed ring. To check the correctness of this position, it is necessary to tear
off the kettlebell from the floor by 10-15 cm, remaining in the incline. If everything is good the kettlebell and arm should be one unit:
there should be no deviations of the kettlebell from the vertical, no scrolling handle, the muscles of the hands are as relaxed as
possible, back is straight. After learning this position it is worthwhile to go to the learning of the flywheel (fly stroke).

This exercise is carried out by bending and extending the trunk and legs, but not at the expense of applying strength of
hands. To do this, it needs to be explained that during the snatch, the main attention must be paid at the moment of beginning of
flexion and extension of the body. It must be strictly in line with the movement of the kettlebell: at the moment of lowering the
kettlebell, the shoulders and head should move a little back, the body bends forward only after touching the forearm to the body.
That is, maximum deviation of the kettlebell forward should correspond to the maximum deviation of the body back, and vice versa.
Even high-skilled sportsmen sometimes do not adhere to this condition and make mistakes at the time of the extreme deviation of
the kettlebell back (at the «dead point»): the hand after touching the body stops, and the kettlebell continues to move. It leads to
additional strain of the muscles of the hands, breakage of the skin of the palm of the surface and, as a result, early termination of
exercise.

This moment of kettlebell snatch is especially difficult during the training. Therefore, the special attention of beginners
should be emphasized on the phase of lowering the kettlebell. Preparatory exercise is to lift the kettlebell to the position of fixation
above the head by two hands and put it down by one. At the same time, the lowering of the kettlebell begins with the rotation of it
body around the forearm — the wrist returns a little finger in side, kettlebell falls, at the level of the head (chest) the interception of the
handle is carried. Then, during the free fall of the kettlebell on the level of the belt, the arm is extended, and the kettlebell moves
along the arc behind the knees. At the end of the lowering phase, the vertical speed of the along the arc gradually decreases due to
the bending of the legs, the trunk remains straight. The inclination of the torso ahead must be completed by a full stop of kettlebell in
the «dead point». However, some athletes perform kettlebell snatch on their straight legs, which leads to additional tension in the
muscles of the back, the connection to the work of ineffective muscle of the hands and premature fatigue of the body. The bending of
the legs provides a smooth stop of the kettlebell in the «dead point», the stretching of the working legs muscles and the creation of
an elastic potential for them to effectively carry out the next phase of a kettlebell snatch — a kettlebell blow up. It executes at the
expense of simultaneous and powerful extension of legs and trunk. The kettlebell blow up should be carried out at the height of the
shoulders and end with a short-term phase of free flight (movement of the kettlebell by inertia), which is characterized by a significant
decrease of the effort to capture the handle (the moment of rest). The kettlebell blow up is carried out during the movement of the
kettlebell forward at the moment of the detachment of the forearm from the body due to the extension of the body and legs and the
movement of the shoulder back. Proper kettlebell blow up will ensure the flight of the kettlebell at a sufficient height for fixing above
the head. It is because of proper kettlebell blow up athlete has the opportunity to rest and push the arm in a handle so that its inner
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surface lay on the thumb. Some sportsmen make mistakes in putting the kettlebell on the forearm. The blow is due to the fact that an
acceleration, which is much greater than the optimal, was given to kettlebell (the muscles of the hands were included in the work), as
well as in the case when kettlebell rotates through the wrist in place of the roundabout around the forearm (placing the hand on the
side of the kettlebell).

Whole cycle of kettlebell snatch should be made only after learning all preparatory exercises; otherwise it is possible to
make a mistake in the technique. During performing a kettlebell snatch, the main problem is to protect the acceleration of the
kettlebell when it is falling down from the position of fixation above the head. The techniques for resisting acceleration can not be
modeled by preparatory exercises; they are learned in the process of performing the whole cycle of kettlebell snatch. For this
purpose, lowering the kettlebell is accompanied by a deviation of the trunk back and a turn of the hand, feet bent in the knees a little.
During a free fall the hand is released. It is important that, during free fall of the kettlebell, all the muscles of the hand, with the
exception of the fingers, have been relaxed. The hand should resemble the rope to which the weigh is tied. All these techniques
provide a reduction in the height of the fall of the kettlebell and increase the height of the capture of handle, and, consequently,
decrease the length of the free fall of the kettlebell. The vertical fall of the kettlebell gradually passes into the pendulum movement,
the effort on the muscle of the hands increases gradually. Then the kettlebell is carried out behind the knees, forward and a kettlebell
blow up. It is important to ensure that the handle of the kettlebell in any phases of the snatch has to be higher than the body of the
kettlebell.

The rhythm of breathing should correspond to the phases of the kettlebell snatch, while the attention should be made on
exhalation, and not on inhalation, delay and stopping of breathing are unacceptable. The ability to combine breathing and
movements is an integral part of technique. In 10 minutes of competition, leading athletes lift to 10 tons, while the body's need for
oxygen is quite significant. Any violation of the rhythm of breathing leads to oxygen "fasting" of the body, its premature fatigue, which
adversely affects the result as a whole. From the position of fixating, the full cycle of the kettlebell snatch is carried out on two
exhalation and inhalation: the beginning of lowering the kettlebell — short inhalation, lowering the kettlebell until the maximum tilt of
the trunk forward — full exhalation, during the blow up — inhalation, fixating the kettlebell above the head — exhalation. The number of
cycles of breathing in the position of fixation is individual and regulates the rate of kettlebell snatch. It should be noted that the
position of fixation is not a phase of relaxation; it requires effort to hold the kettlebell. Therefore, the elimination of errors in the
position of fixation should be given special attention: «inclusion» of the elbow, lowering the shoulder under the weight of the
kettlebell, straightening the legs, «shaking» the muscles of the thigh, equal breathing, and the lack of extensibility of the wrist under
pressure of kettlebell. The choice of the rate should also allow the exercise to be carried out within the competition time.

Thus, the mastery of rational kettlebell snatch technique and it constant improvement, together with the rhythmic breathing,
is a necessary condition and an important reserve for improving the results in kettlebell lifting.

Conclusions. The basic parameters of the kettlebell snatch technique of sportsmen with different qualifications are studied
and the model characteristics of technical preparedness in the kettlebell snatch are developed. The peculiarities of kettlebell snatch
technique are revealed and the rational method of sportsmen training is grounded.

Prospects for further researches. It is supposed to introduce the author's method in the training process and check its
effectiveness.
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