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Abstracts

The Topicality of our Research is determined by the need to increase the strength of youth preparedness as a
means of diversifying the health-improving effect on the body of youth. The purpose of the research is to define the
interconnections between the strength preparedness and the morphofunctional state of youth. Methods of the research —
theoretical (the analysis of psychological and pedagogical and special literature, comparison, systematization of
information), empirical (anthropometric measurements, pedagogical testing, medical-biological methods), statistical
methods. A correlation analysis was performed in order to study possible functional interconnections between the
indicators of strength’s development and components of physical condition. Results of the Work. The data of flexion
and extension of the hands in the emphasis are positively correlated with the circumference of the chest (r = 0,34),
shoulder (0,47), forearm (0,37), wrist (0,34) and are negative with body length (-0,32), thickness of skin and fat folds at
triceps (- 0,36), under ilium bone (-0,37), the gastrocnemius muscle (-0,43). The results of arm-pumping exercises in
push-up position have separate connections with other strength’s indications of youth. In particular, the obtained results
are related to the data on the bent suspension (0,57), pull-up (0,62), lift up from the lying position per min (0,32), the
deadlift (0,34). The deadlift is positively connected with dynamometry (0,31), the standing long jump (0,30), inclining
forward from the sitting position; the bent suspension with pulling (0,64). The dynamometry of the wrist is connected
with the weight of the body (0,35) and the circumference of a lower leg (0,36); the standing long jump with body length
(0,31). Conclusions. The results of the study indicate that there are positive and negative connections between the
strength’s preparedness, physical development and youth's functional capabilities. The revealed patterns should be
taken into account in the process of planning of training classes on physical education in academic institutions.
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Axmyansuicme JOCTIPKEHHST 3yMOBJIEHAa MOTPEOOIO MiBUIICHHS CHJIOBOI MiJrOTOBIEHOCTI MONOJI SIK 3ac00y
PI3HOOIYHOTO 03/I0pOBYOr0 BIUIMBY Ha OpraHi3M Molofi. Mema 0ocniodycenns — BU3HAYUTH B3aEMO3B’SI3KU CHIIOBOT
MATOTOBJIEHOCTI Ta MOP(QOQPYHKIIOHATBHOI'O CTaHy MoIofi. Memoou docnidicents — TeOPETHYHI (aHai3 IICHXOJIOr0-
MeIarorivHol Ta CIIeliadbHOl JiTepaTypH, MOPIBHSHHS, cUCTeMaTu3alis iHpopMallii), eMIipiyHi (aHTPOIOMETPHYHI
BUMIpPIOBaHHS, MENAroriyHe TECTYBaHHS, MEIUKO-010JIOTUHI METO/M), CTATUCTUYHI. [3 METOI BHBYEHHS MOMIIUBUX
(GYHKIIIOHAJIBHUX B3a€MO3B’SI3KIB MK MMOKa3HUKAMH PO3BUTKY CHJIM U CKJIaJHUKAMH (Pi3UYHOTO CTaHy MPOBENEHO
KOpeNnAmiiHui aHami3. Pesynomamu po6omu. Jlani 3rUHAHHS W pPO3THHAHHS PYK B YIOpI JIeXKAdd MO3UTHBHO
B3a€MOIIOB A3aHI 3 OKpYXHicTIO rpyaHol KimiTku (r = 0,34), mneda (0,47), nmepenmmigus (0,37), 3am’scts (0,34) 1
Bim’eMHO — 13 JOBXHHOIO Tina (-0,32), TOBIIMHOKO MIKipHO-)KHPOBHX CKIamok Tpurenca (-0,36), Hamg KiIryOOBOIO
kictkoro (-0,37), rominkoBoro m’s3a (-0,43) Pe3ynpraTé 3ruHAHHA i POSTHHAHHA PYK B YIOPIi JeKa4d MAIOTh OKpeMi
3B’SI3KM 3 IHIIMMHU CHJIOBHMH TTOKa3HMKAMH MOIIOAi. 30KpeMa, OTpUMaHi pe3ylbTaTH IIOB’S3aHi 3 JaHUMH BUCY Ha
3iraytux pykax (0,57), miarsryBarss y Buci (0,62), migiiomy B cif i3 monoxeHHs nexaudn 3a 1 xB (0,32), ctaHoBOIO
cunoro (0,34). CtanoBa cuima MO3UTHBHO TOB’si3aHa 3 auHamomerpiero (0,31), ctpubkom y moexuny 3 mics (0,30),
HAXWJIOM yTiepen i3 TOJOKEHHS CHASYN, BHC Ha 3iTHYTHX pykax — i3 migrsaryBaHHsM (0,64). IuramMomeTpist KHCTi
moB’si3aHa 3 Macoro Tina (0,35) ta oxpyxkHicTio roMinku (0,36); cTpUOOK y MOBXKHUHY 3 MicCUs — i3 JOBKHHOIO Tina
(0,31). Bucnosku. Pe3ynbraTH JOCHTII- KEHHS CBigUaTh MPO HASBHICTH IMO3WTHBHUX i HETaTHBHHUX 3B’SI3KiB Mik
CHIIOBOIO TIATOTOBIJICHICTIO, (PI3UYHUM PO3BUTKOM 1 (DYHKI[IOHAIEHUMH MOMKJIMBOCTSMH MOJO[i. BusBIeHI 3aKOHO-
MipHOCTI TIOTPiOHO BpaXxOBYBATH B MPOIIECi IUIAHYBAHHS HAaBYAIHHO-TPEHYBAJIbHHUX 3aHATH 13 (Di3UYHOrO BUXOBAHHS B
HaBYaJIbHUX 3aK/IaIax.

Kir04oBi ci10Ba: cuiioBa maroToBIeHiCTh, MOP(HOQYHKITIOHATHHAN CTaH, B3a€EMO3B’ SI3KH, MOJIOTb.

Jwamuniaa Yepkammuna, Poman Yepkamun. B3auMocBsi3u CHJI0BOi MOATOTOBJIEHHOCTH U MopdodyHKIHO-
HAJIBHOTO COCTOSIHUSI MOJIONEXKU. AKmyanbHOCMb WCCICIOBAHUS OOYCIIOBIEHA HEOOXOJUMOCTBIO ITOBBIIICHUS
CUJIOBOM MOATrOTOBJIEHHOCTH MOJIOAEXKHU KakK CpeliCTBa Pa3sHOCTOPOHHErO O3J0POBUTEIBHOIO BO3JIEHCTBUS Ha €€
opranusM. Ilens uccnedosanus — ONpeenUTs B3aUMOCBS3H CHIOBOHW MOJATOTOBICHHOCTH U MOP(OPYHKIIMOHATHHOTO
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COCTOSIHUS MOJIOAEXH. Memoowt uccinedosanus — TeOpeTHIEcKUe (aHAIN3 IICUXOJIOTO-11eIarOrMYEeCKO 1 CrielnalIbHOM
JUTEpaTyphl, CpaBHEHHE, CHCTeMaTu3anus WH()OPMALNK), SMIHPHYECKHEe (AHTPOIIOMETPUYECKHE H3MEPEHUs,
TIeIarorrieckoe TECTUPOBAHUE, MEITUKO-ONOIOTHIECKHEe METO/BI), cTaTucThnieckie. C [eNblo0 M3y4eHHs BO3MOXKHBIX
(YHKIIMOHAIBHBIX B3aMMOCBS3€H MEXIY IOKa3aTelsIMU Pa3BUTHS CHIIBI M COCTABIISIOMMMU (DU3UYECKOTO COCTOSHHUS
MIPOBEAICH KOppeNs- MUOHHBINA aHanu3. Pe3ynbmamul padomsl. JlanHpie crubaHus W pa3ruOaHus pyK B YIIOpE JiexKa
MTOJIOXKUTEIHHO B3aWMOCBSI3aHBI C OKPYXHOCTBIO TpynHoi kietku (r = 0,34), wieua (0,47), npemmieuns (0,37),
samicteH (0,34) U oTpuIarensHo — ¢ uIMHOK Tena (-0,32), TONIMHON KOKHO-KHUPOBBIX CKiagok tpuiernca (-0,36),
HAMOIB3IONTHOHN KOcThIO (-0,37), OepueBoii Mprmei (-0,43). Pe3yabTaTsl crubanust U pa3rubaHus pyK B yIIOpe Jiexa
HUMEIOT OTJENIbHBIE CBS3M C APYIMMH CHJIOBBIMHU ITOKA3aTeNIIMH MOJIOJIEKH. B 4acTHOCTH, MONyYEHHBIE PE3yNIbTaThI
CBsI3aHbI C TaHHBIMU Beca Ha COTHYTHIX pykax (0,57), noarsruBanus B Buce (0,62), moxbeMa B CujI U3 TIOJIOKEHHS JIeKa
3a 1 muH (0,32), cranoBoii cuioii (0,34). CtaHoBas cHia TIOJIOKHUTENBHO CBsi3aHa ¢ quHamomerpueit (0,31), mpbhKKoM
B nHy ¢ Mecta (0,30), HakIOHOM BIiepel W3 MOJIOKEHHS CHAS; BHC Ha COTHYTBIX pykax — ¢ noxnrsarusanueM (0,64).
JlunaMoMeTpusi KUCTH cBsi3aHa ¢ maccoi Tena (0,35) u okpykHOCTBIO ToNeHH (0,36), MPBDKOK B JUIMHY C MecTa — C
mmHou Tenma (0,31). Boieoowt. Pe3ynabTaThl HCCliCO- BaHHS CBHUICTEIBCTBYIOT O HAJIUYUW TOJOXHTEIBHBIX U
OTPUIIATENBHBIX CBA3€H MEXKIy CHJIOBOW TMOATOTOBJIEHHOCTBIO, (MU3UUECKMM pa3BUTHEM W (PYHKIMOHAILHBIMH
BO3MO)KHOCTSIMH MOJIOJISKH. BBISBIICHHBIE 3aKOHOMEPHOCTH HY)XHO y4YH- ThIBaTh NPH IUIAHUPOBAHUM Y4eOHO-
TPEHUPOBOYHBIX 3aHIATHH MO PU3NIECKOMY BOCIIMTAHUIO B YUEOHBIX 3aBE/ICHUSX.
KnroueBsie ci10Ba: criioBast MOATOTOBIEHHOCTh, MOPPOPYHKIIMOHAIEHOE COCTOSTHHIE, B3aUMOCBSI3U, MOJIO/IEXKb.

Introduction. Research studies have proved that systematic physical exercises strengthen health,
improve neuro-psychological resistance to emotional stress, support physical and mental working efficiency
of children and young people [4; 6; 9; 10; 11]. The primary role in health-improving training belongs to
vigorous exercises that build up the physique which functionally provides not only body movements but also
energy production. Muscular system provides the corset function of all body organs and systems. Insufficient
amount of muscle tissue leads to the development of metabolic diseases: diabetes, obesity, atherosclerosis,
hypertrophy. Strength training have a positive effect on health, working efficiency, endurance, agility, speed
[1; 3; 8]. Therefore, the optimal level of strength development is an effective factor in preventing diseases
and providing locomotor and energy producing functions of the body.

The second equally important reason for the use of vigorous exercises is the desire of young people to
have a perfect body build. It is this aesthetic motive that is a much more effective incentive for individual
and systematic physical exercises than sound health [2; 7]. At the same time, for the implementation of
health-improving training it is necessary to study the interconnections between strength development and
morphofunctional state of the youth, which requires further research.

The purpose of the research is to find out the interconnections between strength preparedness and
morphofunctional state of the youth.

Material and methods of the research. Theoretical (the analysis of psychological, pedagogical and
special literature, comparison, systematization of information), empirical (anthropometric measurements,
pedagogical testing, medical-biological methods) and statistical methods of research have been applied. The
dynamometry of right and left hands, lifting force, bent suspension, pull-ups, push-ups, sit up from the lying
position in 30 seconds, sit up from the lying position in 1 minute, standing long jump have been defined to
assess strength development. Physical preparedness is determined by the level of development of physical
qualities: endurance (3000 meters race), speed (100 meters race), agility (shuttle run 4x9 m), and dorsal spine
mobility (bent forward from the sitting position). Physical development has been identified by the indicators
of body length, body weight, the circumferences of chest, neck, shoulder, forearm, waist, hips, thigh, lower
leg and wrist, the thickness of skin and fat folds of biceps, triceps, under the shoulder blade, over the ilium
bone, of the gastrocnemius muscle. The systolic and diastolic blood pressure, heart rate, inspiratory hold
(Shtange test), expiratory hold (Genchi test), and lung capacity have been measured to determine the state of
the cardiovascular and respiratory systems of the body. Correlation analysis has been performed to study
possible functional interconnections between the indicators of strength development and components of
physical fitness.

Experiment involved 237 17-year-old boys, the students of Lutsk comprehensive secondary schools
Neo 11 and Ne 18, and first year students of Lesia Ukrainka Eastern European National University.

Research results. The obtained data indicate that body weight is closely correlated with body length
(r = 0.56), the circumferences of chest (0.75), forearm (0.61), hips (0.66), thigh (0.66), lower leg (0.61), wrist
(0.64) and the thickness of skin and fat folds of biceps (0.60) and over the ilium bone (0.52) (Table 1).
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Table 1
Correlation of the Indicators of Physical Development of the Youth
(zeros and commas are not specified)

2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 56 63 57 29 39 51 34 47 54 20 | -01 14 17 18
2 77 49 34 61 66 66 61 64 60 34 47 52 42
3 59 38 59 72 61 49 58 31 30 40 39 39
4 32 49 42 38 37 45 23 11 24 21 30
5 16 32 40 19 25 10 15 15 18 | -05
6 52 54 38 62 46 24 40 40 34
7 60 37 53 35 22 35 34 36
8 59 53 47 36 49 49 29
9 40 50 31 42 51 29
10 45 15 36 38 35
11 47 53 53 32
12 30 33 41
13 71 41
14 58
Notes: 6. Forearm circumference; 13. The thickness of skin and fat fold
7. Hips circumference; under the shoulder blade;
1. Body length; 8. Thigh circumference; 14. The thickness of skin and fat fold
9. Lower leg circumference; over the ilium bone;
2. Body weight; 10. Wrist circumference;
3. Chest circumference at rest; 11. Biceps skin and fat fold 15. The thickness of skin and fat fold
4. Neck circumference; thickness; of the gastrocnemius muscle .
5. Shoulder circumference; 12. Triceps skin and fat fold
thickness;

The average correlation between body weight and the circumferences of neck (0.49), shoulder (0.34),
the thickness of skin and fat folds of triceps (0.34), under the shoulder blade (0.47), of lower leg (0.42); the
systolic (0.36) and diastolic (0.34) arterial blood pressure has been found out. It should be noted that body
weight negatively correlates with the long-distance running (-0.31), that is, an increase in the body weight
leads to a decrease in the results in these events. Overall, body weight has the highest number of reliable
(p <0,05) interconnections — 22.

Body length also has a large number of interconnections. The highest correlation coefficient has been
found out between body length and chest circumference (0,63); the circumferences of neck (0,57), hips
(0,51) and wrist (0,54). The average correlation is observed with the circumferences of forearm (0,39), waist
(0,38), thigh (0,34), lower leg (0,42).

Chest circumference is a rather informative indicator, which is associated with many others. The results
of correlation analysis show that, in addition to the already mentioned connections, chest circumference
correlates with the circumferences of neck (0.59), shoulder (0.38), forearm (0.59), waist (0.54), hips (0.72),
thigh (0.61), lower leg (0.49), wrist (0.58); with the thickness of skin and fat folds of biceps (0.31), triceps
(0.30), under the shoulder blade (0.40), over the ilium bone (0.39), of the gastrocnemius muscle (0.39); with
systolic arterial blood pressure (0.31), the duration of bent suspension (-0.31), a number of pull-ups (-0.32).
Similar tendency of correlation connections is observed in other circumferences of body parts and the
thickness of skin and fat folds.

Correlation analysis shows positive and negative connections between physical preparedness, physical
development and functional capabilities of the youth (Table 2). Shuttle run 9 x 4 meters has interconnections
with the thickness of skin and fat folds of triceps (0.31) and the gastrochemius muscle (0.38); 100 meters
race has interconnections with systolic arterial blood pressure (0.38). Negative correlation is found out
between 3000 meters race (endurance) and body weight (-0.31), the thickness of skin and fat folds of triceps
(-0.33), and over the ilium bone (-0.31).
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Table 2

Correlation of the Indicators of Physical Development and Physical Preparedness of the Youth

(zeros and commas are not specified)

16 17 18 19 20 21 22 23 24 25 26 27 28 29
1 15 15 19 26 02 21 05 02 21 -01 | -37 31 -31 | -32
2 10 19 36 34 09 -05 35 -01 | -36 18 -15 22 25 -18
3 13 26 31 25 11 -14 26 -09 | -33 18 33 13 02 34
4 20 25 08 08 16 -07 18 -08 | -34 14 -19 05 -01 | -15
5 08 11 08 06 12 -11 20 11 -22 20 48 15 02 47
6 15 28 29 16 03 01 19 -11 | -49 13 37 23 05 37
7 04 13 32 15 09 01 14 01 -42 04 -20 25 22 -18
8 10 20 40 13 09 -03 24 01 -39 02 -34 27 17 -25
9 -03 16 23 30 -02 07 36 -05 | -36 09 -25 17 15 -21
10 12 27 26 19 -01 04 21 05 -26 25 39 16 09 39
11 -05 15 22 23 -10 04 25 22 | 34 02 -19 25 28 -12
12 -17 04 20 10 07 -19 07 08 -16 | -16 | -13 04 31 -36
13 09 16 27 06 04 01 29 -08 | -25 04 -21 30 17 -15
14 07 15 43 18 11 06 20 07 | -34 | -04 | -34 34 21 -37
15 04 05 27 10 18 -11 12 | 05 -28 | -16 | -31 17 38 -43
16 64 06 -13 14 -10 19 04 -02 14 09 07 04 09
17 63 25 04 -15 23 03 -10 10 -15 09 -03 16
18 45 02 10 -03 12 -30 01 -11 12 07 05
19 -16 04 02 -01 | -25 08 -18 02 -07 12
20 39 11 02 04 -11 07 -12 21 08
21 02 -09 | -01 12 41 18 08 32
22 31 -01 17 42 06 21 31
23 28 30 -03 | -17 | -07 34
24 17 65 -35 | -01 57
25 09 06 -18 21
26 -14 14 62
27 11 08
28 25

Notes: 1-15 — See Table 1;
16. Inspiratory hold,; 21. Dynamometry of the right handt; 26. Pull-ups;

17. Expiratory hold,;
18. Systolic arterial blood pressure;

19. Diastolic arterial blood pressure;

20. Heart rate at rest;

22. Dynamometry of the left hand;

23. Lifting force;

24.Bent suspension;

25. Standing long jump;

27. Balance stand
(“Flamingo” test);

28. Shuttle run 9 x 4 meters;
29. Push-ups;

The results of push-ups are positively interconnected with chest circumference (r = 0.34), shoulder
circumference (0.47), forearm circumference (0.37), wrist circumference (0.34) and negatively — with body
length (r = -0.32), the thickness of skin and fat folds of triceps (-0.36), under the ilium bone (-0.37), and of
the gastrocnemius muscle (-0.43) (fig. 1).

The data on push-ups have some connections with other physical qualities of boys. In particular, the
obtained results are related to the data on bent suspension (0.57), pull-ups (0.62), sit up from the lying
position in a minute (0.32), lifting force (0.34).

Similar tendency is observed in the results of pull-ups (Fig. 2). They are also negatively correlated
with body length and the thickness of skin and fat folds and positively - with physical tests (dynamometry of
the hand, bent suspension, push-ups).
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Push-ups
Body Chest Shoulder Fprearm Wrist
length circumference c]ilrrc%m- ?‘:err(;l#?e circum-
r=-0,32 r=0,34 e_eo Z‘; =037 ference
=5 ! r=034
—
Triceps The The thickness Bent Pull- Lifting Sit up from the
- . of skin and suspension ups force . S
sflgtnfglr:jd gti%kgﬁzsfgf fat fold of the r=0,57 r=0,62 r=0,34 lying ; ?ﬁ;:on n
thickness fold over the gaSth“elmIU r=0,32
r=-0,36 ilium bone r ?[nuchg
=-0,37 T

Fig. 1. Correlation between the results of push-ups and the indicators of physical fitness

Pull-ups
Body length Chest Shoulder Dynamometry of Wrist
r=-0,37 circumference circum- the hand circumference
of ther=10,33 ference r=0,42 r=0,39
r=0,48

The thickness of skin The thickness of skin Bent Push-ups
and fat fold over the and fat fold of the suspension r=0,62

ilium bone gastrocnemius muscle r=0,65

r=-0,34 r=-0,31

Fig. 2. Correlation between the results of high pull-ups and the indicators of physical fithess

Discussion. Correlation analysis made it possible to find out functional interconnections between the
indicators of physical fitness of the youth. Our research is based on the biological law of integration of body
structures and body functions[5]. According to this law, integration of body parts is transformed into a
coordinated organization, in which all these parts to a certain degree depend on each other. The indication of
correlation is an instrument to determine the integration of organules, tissues, organs and organ systems.

37 indicators which showed boys’ physical development, physical preparedness, physical efficiency and
functional capabilities have been analyzed in total.

The results of correlation analysis have proved that the majority of veracious interconnections are
observed between the indicators of physical development. Anthropometric indicators of a human being are
closely interrelated. Body weight and length, the circumferences of chest, shoulder, forearm, hips, thigh,
lower leg, wrist, the thickness of skin and fat folds of biceps and over the ilium bone are most closely
interconnected.
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Our research focused on the interconnections between strength development and morphofunctional
indicators of boys. Correlation analysis shows positive and negative connections between strength
preparedness, physical development and functional capabilities of the youth .

It should be noted that the tendency of negative correlation between body weight and strength
preparedness of the youth is observed. It is established that the lifting force is positively connected with
dynamometry (0.31), standing long jump (0.30), bent forward from the sitting position; bent suspension —
with pull-ups (0.64). Dynamometry of the hand is connected with body weight (0.35) and lower leg
circumference (0.36); standing long jump — with body length (0.31).

Negative correlation is found out between the duration of bent suspension and body height (-0.38), body
weight (-0.36), chest circumference (-0.33), the circumferences of neck (-0.34), forearm (-0.49), waist
(-0.31), hips (-0.42), thigh (0.39), lower leg (-0.36), the thickness of the skin and fat folds of biceps (-0.34),
under the ilium bone (-0 , 34), systolic blood pressure (-0.30). Pull-ups — with body height (-0.31), chest
circumference on exhalation (-0.31), on inhalation (-0.33) and at rest (-0.32), forearm circumference
(-0.34). Sit up from the lying position — with weight (-0.42), waist circumference (-0.38), the thickness of
skin and fat fold of biceps (-0.33), under the shoulder blade (-0.35), over the ilium bone (-0.40). 100-meters
race and dynamometry (-0.31); balance stand (“Flamingo” test) and bent suspension (-0.35); running with
increasing speed (endurance) and 100-meters race (-0.63) are negatively interconnected.

The results of correlation analysis show the interconnection and interdependence of physical
preparedness, physical development and body structure of the youth. This should be taken into consideration
while planning training classes in physical education in higher educational establishments.

Conclusion. Correlation analysis has been performed to study possible functional interconnections
between the indicators of strength development and the components of physical fitness. The obtained data on
push-ups are positively interconnected with the circumferences of chest (r = 0.34), shoulder (0.47), forearm
(0.37), wrist (0.34) and negatively — with body length (-0.32), the thickness of skin and fat folds of triceps
(-0.36), over the ilium bone (-0.37), of the gastrocnemius muscle (-0.43) The results of push-ups have some
connections with other strength indicators of boys. In particular, the obtained results are related to the data on
bent suspension (0.57), pull-ups (0.62), sit up from the lying position in a minute (0.32), lifting force (0.34).
Lifting force is positively connected with dynamometry (0.31), standing long jump (0.30), bent forward from
the sitting position; bent suspension — with pull-ups (0.64). Dynamometry of the hand is connected with
body weight (0.35) and lower leg circumference (0.36); standing long jump — with body length (0.31).

The results of the study show positive and negative connections between strength preparedness,
physical development and functional capabilities of the youth. These regularities should be taken into
account while planning training classes in physical education in higher educational establishments.
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