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Abstract

Topicality. Morphological features of the man is one of the genetically predetermined factors, which most fully
and clearly determines the individual specificity, allowing to assess a person’s capabilities in a particular sport. Record
achievements are demonstrated by those who have the most optimal morphofunctional data. The aim of work was to
investigate the anthropological and power indexes of sportswomen of different qualification in rowing on kayaks.
Material and Methods of Research. A total of 136 sportswomen were surveyed. Of these, athletes of high qualification
— 57 people. Age of subjects is ranging between 13 to 26. The comprehensive examination included anthropometric
measurements of total, longitudinal, transverse body dimensions, diameters, girths, partial body dimensions, and
analysis of components of body composition. Results. When comparing the indicators of the anthropological survey, it
was revealed that the greatest length and weight of the body, the circumference of the chest and the absolute surface of
the body were noted by athletes of the elite, and the least indicators were noted at the athletes of the second grade. With
age and advanced training, total dimensions and indicators of absolute and relative muscle mass increase, which is due
to age-related changes and the influence of rowing classes on the athletes. Analysis of the components of the weight
composition of athletes showed that with increasing age and athletes’ qualifications, the fat mass declines. There is also
an increase in the circumferential dimensions of the body, the kayak strength indicators. Conclusions. Morpho-
functional indices of athletes of different qualification groups engaged in kayaking rocks were studied. It is revealed
that with the increase of qualification there is an increase in muscle and a decrease in fat mass. It is noted that the
greatest morphofunctional indicators are with athletes of the elite group: Honored masters of sports and masters of
sports of international class. The model characteristics of kayak-athlets elaborated developed by us, differing in
qualifications from the honored masters of sports to the second level, can be used for selection and sport orientation in
the rowing at various stages of preparation and control of the dynamics of the morphofunctional state in the annual
training cycle.
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Bosogumup JaBunoB, Boarogumup lantapouy, Amutpo IIpuroany. XapakTepucTUKa aHTPOMOJIOTTiYHHUX
Ta CIWIOBbIX MOKA3HUKIB CHOPTCMEeHOK pi3Hoi kBadidikanii B rpebeni Ha Oaiinapkax. AKTyaJdbHiCTb.
Mopdomnoriuai 0cOOIMBOCTI JIOAWHA — OJIHA 3 TEHETUYHO 3a3/aJIeri/ib BU3HAUCHNX (haKTOPIB, 1[0 HAHOLIBII TTOBHO Ta
HA0YHO BU3HAYAE€ IHOWBIAYyabHY CIEMU(IUHICTh Ja€ 3MOTy MIHUTH MOMIIMBOCTI JIOAWHU B TOMY YU iHIIOMY BHII
cropty. PekopaHi JOCSTHEHHS HEMOHCTPHPYIOTCS caM€ THMH, XTO BOJIOJI€ HAHOIMBII ONTHUMATBHUMHU
Mop¢h o YHKITIOHATEHUME JaHUMHU. Mema pofomu — IOCTITUTH aHTPOIIONOTIYHI ¥ CHIIOBI IMOKa3HUKH CIOPTCMEHOK
pizHOi kBamidikarii B rpedeni Ha Oalimapkax. Mamepian i memoou docnioxcenna. Ycroro odcrexkeHo 136 cropr-
CMEHOK, 13 HUX BHCOKOI kBamidikarii — 57. Bik mocmimpkyBanux — 13-26 pokiB. KomriekcHe 00CTEKEHHS BKIIOYAIO0
AHTPOIIOMETPUYHI BHUMIPIOBAHHS TOTAJBHMX, IIOB3MIOBXKHIX, IOMEPEYHUX pPO3MIpiB Tinma, [miaMerpiB, 0OXBATiB,
YaCTKOBMX pO3MIpIiB Tila Ta aHANMi3y KOMIIOHEHTIB Mach Tima. Pe3ynsmamu. 3a 3iCTaBICHHS TOKa3HHUKIB
AHTPOIOJIOTIYHOI'O0 OOCTEXEHHS BHWSBJICHO, IO HAWOINbIIA JOBXKHHA Ta Maca Tijla, 00XBAaT TPYAHOI KIITHHHA I
aOCoNIOTHA ITOBEPXHS TiNa BiJ3HAYAIOTBCS B CIOPTCMEHOK €NITH, HAWMEHII MOKa3HUKH — Yy JIocaipKyBaHux |l
pospsiny. I3 Bikom 1 migBumieHHAM KBamiikarii ToTalpHI po3MipH Ta MOKAa3HUKH aOCOIIOTHOI Ta BIJHOCHOI M’SI30BOI
MacH 30UTBLIYIOTECS, IO TMOB’S3aHO 3 BIKOBUMHM 3MIHAMH Ta BIUIMBOM 3aHSTTS TIpeOJiel0 B CHOPTCMEHOK. AHAII3
KOMITOHEHTIB CKJaJly MacH Tijla JOCTI/DKYBaHUX 3aCBIAYMB, IO 3i 3017IBIMICHHSM BiKy Ta KBaidikamii CHOPTCMEHOK
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TIOKA3HUKH JKUPOBOI MacH 3MEHIIYIOThCA. TakoK Bif3HadaeThcs 30UTBIIEHHS OOBIAHMX Ta CHIIOBBIX ITOKA3HHKIB
cropTcMeHOK. Buchnoeku. BrusueHi MophodyHKIIOHaIbHI MOKa3HUKA JOCIIDKYBAaHUX Pi3HUX KBami(iKaliifHUX Tpyr,
SKi 3aiiMaloOTbCsl TpeOCHSIMHM Ha KaskaxX. BusiBIeHO, IO 3 MiJBHIICHHAM KBaJidikamii BigOyBaeTbcs 301MbLICHHS
M’s130BOi M 3MEHIIEHHs XMPHOI MacH Tija. BinzHaueHo, mo HaiOumemmMu Mop¢ho(dyHKIIOHATBHUMH TOKA3HUKAMHA
BOJIOMIIOTh CIIOPTCMEHM €JITHOI TPYNH: 3aCiy)KeHI MaiicTpu CIopTy Ta MalCTpH CHOPTY MDKHApPOAHOTO KIiacy.
Po3pobmneni HaMu MOJIETIbHI XapaKTEPUCTUKH JUIS CIIOPTCMEHOK-0ali1apouHuIb, pi3HOI KBaidikamii Bif 3acCTyKeHUX
MalicTpiB criopty 1o |1-ro po3psimy MOo)KHa BUKOPHCTOBYBATH ISl BiOOpY ¥ CIOpTHBHOI opieHTalii B rpebi Ha pi3HUX
eTamnax ITiJrOTOBKH Ta KOHTPOJIIO AUHAMIKA MOP(HO(YHKIIIOHAIEHOTO CTaHy B PIYHOMY IMKJII MiATOTOBKH.
KarouoBi ciioBa: rpebis, 6aiimapka, MophodyHKIT OHATEHITOKA3HUKH.

Baaguvup JdasbigoB, Baagummp I[antapoBuu, JImurpuii Ilpurogmy. XapakrepucTMKa aHTPOIOJIO-
rHYeCKHX U CHJIOBBLIX MoOKAa3aTejleil CHNOPTCMEHOK pa3iuyHoil kKBanudukanuu B rpedie Ha Oaiizapkax.
Axmyansnocms. Mopdonornueckre 0COOCHHOCTH YeJIOBeKa — OJMH W3 TeHETHUYECKH MpeaoNpeeNieHHbIX (PaKkTopoB,
HauOosiee TOJNHO M HAIJISHO ONPENeISIONUA HHANBUIYaIbHYIOCICIU(PUIHOCTb, MO3BOJSIONIMN OLEHUTh BO3MOXK-
HOCTHM 4EJIOBEKa B TOM WJIM WHOM BHAE criopTa. PexopjHble NOCTHKEHHs AEMOHCTPUPYIOTCS MMEHHO TEMH, KTO
obnagaer HambOonee ONTUMAIBHBIME MOpP(GOQYHKIHNOHAIBHBIMA JTAaHHBIMU. Ilens pabomet — WcCIenoBaTh
AQHTPOIIOJIOTMYECKUE W CHJIOBBIE II0KA3aTeNM CIOPTCMEHOK pa3iMYHOW KBaJM(HKaluu B rpedie Ha Oaljapkax.
Mamepuan u memoost ucciedosanus. Beero oocnenorano 136 crmoprecMmeHok. M3 HUX BBICOKOH KBanupukamun —
57 4enoBek. Bo3pact ucnbiryembix — ot 13 o 26 ner. KommiekcHoe o0cieioBaHne BKIIIOYAI0 aHTPOIIOMETPHUYECKHE
N3MEPECHUA TOTAJIBHBIX, ITPOAOJIBHBIX, IMMONIEPEYHBIX Pa3MEpPOB TE€J1a, TMAaMETPOB, O6XBaTOB, YaCTUYHBIX pasMEpPoOB TECJIa U
aHaJ M3 KOMIIOHEHTOB COCTaBa Macchl Tena. Pe3yiomamet. Ilpu conoctaBieHHM TNoKazaTenedl aHTPOIOJIOrHYecKoro
o0cIeIoBaHus BBISIBIICHO, YTO HAMOOJbINAS JJIMHA U Macca Tella, 00XBaT IPyAHOH KIETKHA U aOCONIOTHAS TIOBEPXHOCTh
Tella OTMEYaeTcs B CIOPTCMEHOK JJINTHI, HaWMEHBIIUE IOKa3aTeld oTMedarorcs y cnoprcMmeHok |l paspsga. C
BO3pacTOM M TMOBBIIIEHUEM KBaIM(UKALMK TOTAJbHBIE pa3Mepbl W TOKa3arein aOCONOTHOW M OTHOCUTEIBbHOW
MBIIIEYHON MAaccChl YBEIIMYUBAKOTCA, YTO CBA3aHO C BO3PACTHBIMHU M3MEHEHHUSIMH W BIIMSIHUEM 3aHATUN rpe6neﬁ y
CIIOPTCMEHOK. AHallu3 KOMIIOHEHTOB COCTaBa MacChl Teja CHOPTCMEHOK MOKa3al, 4TO C MOBBIIIEHHEM Bo3pacra M
KBaJM(UKAIMU CIIOPTCMEHOK MOKa3aTell )KHUPOBO Macchl yMeHblIatoTes. TakxkeorMeuaercs yBelnueHre 00XBaTHBIX
pasMepoB Teja, CHJIOBBIX IOKaszarenel Oanpapounul. Bsieodst. M3yuatorcss mMopdodyHKIHMOHANBHBIE MOKA3aTeNI
CHOPTCMEHOK pa3HbIX KBaJM(PUKAIMOHHBIX TPYII, 3aHUMAIOIIMXCS Tpediieidd Ha Oaiigapkax. BeisBieHo, 4to c
TIOBBILICHHUEM KBaTH(DUKAIMU TPOUCXOAHUT YBEINYCHHE MBIIICYHONW U YMEHBIICHHE XKHUPOBOW Macchl. OTMedaeTcs, 4To
HanOONBIIUMHE MOP(QO(YHKIIMOHATBHBIMU TI0KA3aTeNIIMK 00J1a/JAl0T CIIOPTCMEHKU AJIMTHOW TPYIIIBL: 3aCiy)KEHHbIC
MacTepa CIIOpTa M MacTepa CHOpTa MEeXIyHapOAHOro kiacca. Pa3zpaboTaHHble HAMH MOJAEIBHBIE XapaKTEPUCTHUKU
CHOPTCMEHOK-0aiiiapoyHuI] pa3Hoil KBanu(uKalMu OT 3aciyXeHHbIX MactepoB crnoprta o ll-ro paspsaga moxHO
UCIIONIb30BaTh JIIsi OTOOpPAa M CIOPTHUBHOM OpHUEHTAllMU B TpeOii0 Ha pPa3jIMYHBIX JTanax MOArOTOBKM M KOHTPOJIS
JMHAMHUKA MOP($ 0 yHKITMOHATIBHOI'O COCTOSIHUSI B TOIMYHOM IIMKJI€ TOATOTOBKH.

Karwouessie ciioBa: rpedis, 6alizapka, MOpQOPYHKIIMOHATBHBIE TOKA3aTEIH.

Introduction. Currently, the trainers in selection of perspective rowers mainly rely on pedagogical
criteria. They are guided by the rapidity of mastering the technique of rowing, take into account the intensity
of the progress of sports results and the levels of the formation of specific physical abilities [2]. These
qualities, characteristics and abilities are temporary and cannot significantly affect the prospects of oarsmen
in their further sports activities. [1]. The constitution is one of the most important factors, which largely
determines success in rowing. The discrepancy between the rates of morphological development and the
proper characteristics makes the athletes compensate this shortcoming by forcing the work of other systems
of the body [4]. In conditions of competitive activity, when the athlete's body is in the state of maximum
stress of all functional systems, such compensation causes additional expenditure of energy, which, in turn,
leads to a reduction in its reserve capabilities [3].

Indicators of the morphofunctional status of athletes of various specializations and qualifications are the
least studied in sports practice. According to E.G. Martirosov [5], it is not known what requirements the
strongest athletes of different specializations should meet; whether there are differences in the selection of
criteria and factors that influence the achievement of the same specializations concerning men and women.

Purpose of work was to investigate the anthropological and strength indicators of sportswomen of
various skills in rowing kayaks.

Methods and objects of research. 136 athletes were examined. High-qualified athletes (HMS —
Honoured Sport Master , MSIG — Master of Sports of International Grade , MS — Master of Sport ) were 57
people, CMS were 28 people, | class — 26 people, 11 class — 25 people. The age of the probationers is 13 to
26.
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The complex examination included anthropometric measurements of total, longitudinal, transverse body
dimensions, diameters, girths, partial body sizes (Popescu tests), and analysis of the components of the body
mass composition (J. Matieka, 1921).

Measurement of longitudinal body sizes was conducted by Martin's anthropometer according to the
common method (V. V. Bunak, 1941). Diameters measurement was carried out by big spreading calipers.
Straps measurement was led by centimetric tape with accuracy of measurement up to 1 cm. Mass of the body
was defined with the help of medical balance with price of division 50 gr. Popesku's Tests include
measurement of the hands scope (cm), length of the body sitting with the hands upwards (cm) and length of
the body sitting up to 7-cervical vertebra (cm). Handgrip and deadlift dynamometry of both hands was also
measured with the help of dynamometer (kg).

According to the results of measurements average sizes of morphofunctional ratings, coefficient of
variation were determined. The Student's method was used to determine the difference between the average
arithmetic anthropometric characteristics of athletes of different qualifications.

Results and discussion. The analysis of total body sizes of sportswomen-kayakers of different
qualification is presented in Table 1.

While comparing the ratings of anthropological test, it was revealed that the largest length and mass of
the body, the strap of chest and absolute body surface is noted with the sportswomen of the elite (HMS and
MSIC), least ratings are noted concerning sportswomen of the |1 class.

Table 1
Total body size of sportwomen-kayakers, with different qualifications (M+to)
Qualification ' ' circumference, cm
cm kg
1. HMS, MSIC 27 171,345,18* 70,446,03* 103,7+3,8* 1,81+0,09*
2. MS 30 169,1+5,20 66,845,11* 97,8+3,42* 1,72+0,08*
3. CMS 28 167,8+6,03 65,245,38 96,3+4,01 1,70+0,09*
4. I class 26 166,345,37* 65,046,40 91,7+43,82 1,69+0,07*
5. Il class 25 159,945,11* 59,846,18* 87,3+2,34* 1,62+0,06

Notes: t-the Student criterion, * - p<0,05, * - p<0,01.

The differences are significant in body length between HMS and MSIC and the | — 1l class (p<0.05), in
body weight and chest circumference between the same groups (p<0.05), in absolute body surface between
HMS-MSIC and MS, CMS, the | class (p<0.05), HMS and MSIC and the I class (p<0.01) (pic.1).

200
171,3 169,1 167,8 166,3 159,9
150
103,7
100
70,4 59,8
i I I I I I I
0
| class Il class

m Body length = The chest circumference = Body mass

Pic. 1. Body length, chest circumference and body mass of sportswomen-kayakers of different qualifications.
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Total sizes are increased with the age and the improvement of professional skills which is connected
with the age changes and the influence of rowing practice on sportswomen.
In Table 2 partial sizes of the body (Popesku's tests) are presented and body proportions of
sportswomen-kayakers of various qualification.
Table 2

Partial sizes of the body (Popesku's tests) and body proportions of sportswomen-kayakers with
different qualifications (Mto)

Indicators HMS, MSIC MS CMS I category 11 category
n 27 30 28 26 25
Body length, cm 54,1+3,13* 52,8+2,82 48,912 41 46,1+£3,01* 44,142 34*
Arm length, cm 76,312,11 75,0+2,43 73,8+1,36 72,6+2,12 72,0+2,34
Scope of hands, cm 182,3+2,34* 177,143,6* 173,443,18* 166,4+3,8* 164,3+2,42*
The length of the body
sitting with outstretched 143,1+3,16* 139,3+2,1* 136,442,22 131,4+41,99* 130,1+2,17*
hands, cm
«The operating position of | 415 5 5o« | 108,043,3% | 10514312 | 103,0842% | 100,144,52%
the kayaker»

Notes: t-Student test, * - p<0.05, * - p<0.001.

The analysis showed that all the presented indicators of partial body size and Popescu tests have a linear
relationship, i.e., with the improvement of qualification, these indicators increase, which is due to the natural
growth of morphological indicators.

The athletes of elite (HMS and MSIC) have the highest rates of part-body measurements (tests Popescu)
and some body proportions, athletes of the Il class have the lowest rates.

According to body length differences are authentic between the HMS-MSIC and female athletes of the
I and the Il class (p<0.05). As for the length of the hands the differences are statistically not authentic, the
arm span reliably significantly differs between the HMS-MSIC and CMS (p<0,05), HMS and MSIC -
athletes of | and Il class (p<0,001) between MS — sportswomen of the I and Il class (p<0,05), between CMS
and athletes of the Il class (p<0,05).

As for the length of the body sitting with outstretched hands the difference is statistically significant
between the HMS-MSIC and female athletes of the | and Il class (p<0,05), and MS athletes of the Il class
(p<0,05).

In «working position of the kayaker» the difference is statistically significant between the HMS-MSIC
and female athletes of the I and |1 class (p<0,001), and MS athletes of the Il class (p<0,05).

The composition of the components of the weight of athletes in rowing kayaks of various qualifications
are presented in pic. 2.
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Pic.2 Relative muscle and fat mass ( % ) of female athletes of various skill levels who specialize in kayaking
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The analysis of the components of the body weight of athletes involved in rowing kayaks of various
qualifications showed that elite athletes have the lowest values of absolute and relative fat mass, athletes of
the 1l class have the largest values of absolute and relative fat mass. Fat mass (kg and %) is reduced with
increasing age and qualification of athletes, indicating the impact of rowing on these indicators. Distinctions
are in relative fatty mass between HMS sportswomen - MSIC and sportswomen of the | class (p<0,05), HMS
- MSIC and sportswomen of the Il class (p<0,01), on absolute HMS - MSIC and the sportswomen of the 11
class (p<0,05).

Female athletes of the elite (HMS and MSIC) have the greatest absolute and relative muscle mass,
female athletes of the Il class have the lowest rates. The rates of absolute and relative muscle mass increase
with the improvement of qualification, which is connected with rowing. Differences are significant in
absolute muscle mass between HMS-MSIC and athletes of the Il class (p <0.05), relative muscular mass
between HMS-MSIC and athletes of the I and 11 class (p <0,05) .

Fig. 3 shows the transverse dimensions of the body of athletes of various qualifications involved in
kayaking.
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36,6 34,8

HMS, MSIC MS CMS I class Il class
B The acromial diameter B The transverse diameter of the chest
I Sagittal diameter of thorax B Pelvic diameter

Pic.3 Cross-sectional dimensions of the body (cm) of athletes of various qualifications specializing in rowing
kayaks

Analysis of the transverse dimensions of the body of canoeists of various qualifications showed that the
athletes of the elite (HMS and MSIC) have the largest indicators of transverse body dimensions (width of
shoulders and pelvis, transverse and sagittal diameter of the chest), and athletes of the Il class have the least
indicators of transverse body dimensions.

Differences are significant only in terms of the acromial diameter (shoulder width) between HMS and
MSIC and female athletes of the 11 class (p <0.05).

The analysis of the body dimensions of canoeists presented in Table 3 showed that elite athletes (HMS
and MSIC) have the largest indicators of body size, the lowest rates were registered in athletes of the |1 class.

The greatest excursion of the chest was noted in masters of sports, the smallest in athletes of the 11 class.

With the increase in qualification, an increase in body circumference is noted, which is associated with
age-related changes and the influence of rowing.

In chest circumference on inspiration, differences are significant between HMS-MSIC and MMR (p
<0,05), between HMS-MSIC and athletes of the I and 1l class (p <0,01), between MS and athletes of the
Il class (p <0,05).

As for chest circumference as a result of exhalation, differences are significant between HMS-MSIC
and athletes of the I and 11 class (p <0.01).
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The differences between athletes in a chest excursion are unreliable. The differences in the arm
circumference in a strained state are only noticeable between HMS-MSIC and athletes of the 11 class (p <0.05).

Table 3
The body dimensions of athletes, kayakers of various qualifications (Mtc)
Indicators HMS, MSIC MS CMS I class 11 class
n 27 30 28 26 25
. . . 106,7+
Chest circumference (inhalation) cm 0 7%k 98,0+3,23* 96,3+28,0* 94,5+3,07* 90,345,561**
Chest C'rcumfercizce (exhalation), | 9931500« | 8874280 | 8814292 | 86.6:205% | 82,9+4,72*
Chest excursion, cM 7,4+1,54 9,3+1,46 8,2+1,71 7,9+1,32 65,0+2,34
Girth of the shoulder (tensely), cm 32,6+2,43* 30,4+2,01 29,9+2,17 28,1+2,46 26,8+2,18*
Shoulder C"C””;:Erence (relaxed). | 3061118 | 2856216 | 2794138 | 25.6+173 24,9+2,01
Girth of forearm, cm 28,3+2,46 25,443,33 25,2+1,66 23,4+1,90 23,2+1,42
Hip circumference, cm 58,612,72* 58,643,36 55,242,76 51,443,17 49,7+43,34*
Chest circumference, cm 36,4+1,76 34,1+1,44 33,5+1,34 32,8+2,17 32,0+1,68

Notes: t-Student test, * - p<0,05, * - p<0,001.

As for the forearm, the differences are unreliable. In terms of the hip circumference, the differences are
significant between HMS - MSIC and athletes of the | and 1l class (p <0.05). On the shin circumference the
differences are not noticeable (p> 0.05). Analysis of the strength indicators of canoeists of various
qualifications is presented in Fig. 4.

140 1288
1154
120 '
106,7 101,4

100 93,2

80

60 44 8

40 32,632,1 29,4 29,2 26,1 27,6

? | II i1 00k

0
HMS, MSIC | class Il class

Static dynamometry B Hand dynamometry of the right hand

B Hand dynamometry of the left hand

Pic.4 Static and carpal dynamometry (kg) of athletes of various qualifications specializing in rowing kayaks

Analysis of power indicators of kayakers of various qualifications has shown that the greatest indicators
of machine and hand dynamometry (right and left) are the hands of athletes of HMS and MSIC, the smallest
athletes of the Il class.

According to the carina dynamometry (right hand), differences are significant between HMS and MSIC
and the athletes of the CMS and of the I and 1 class (from p <0,05 to p <0,001), between MS and athletes of
the I and 11 class (p <0.05).
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By carpal dynamometry (left hand), differences are significant between athletes HMS-MSIC and
athletes of the I and Il class (p <0.05).

Conclusions. Morfofunctional indicators of athletes of different skill groups engaged in canoeing have
been studied.

It was revealed that with an increase in skill there is an increase in muscle and a decrease in fat mass.

It is noted that athletes of elite group HMS and MSIC possess the greatest morfofunctional indicators.

The model characteristics of sportswomen-kayakers, different qualifications from HMS to the Il class,
developed by us, can be used for selection and sports orientation in rowing at various stages of preparation
and control of the dynamics of the morphofunctional state in one year training cycle.
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