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Abstract

The current relevance of the investigation is conditioned by the necessity of creating new physical education
programs, implementing which would promote the functional capabilities enhancement of students with a «high»
content of the body mass fat component. The goal of the research is to ascertain the influence of run workloads in a
mixed energy supply mode on the functional preparedness of students aged 17-21 with a «high» content of the body
mass fat component. Research findings. Run workloads in a mixed energy supply mode with a three times per week
periodicity have an efficient influence upon the functional preparedness of students with a «high» content of the body
mass fat component. After 8 weeks of training the females’ aerobic productivity level rose to «excellent», and it
improved up to «satisfactory» level in males after 16 weeks of their training. Irrespective of sex, probable enhancement
of the threshold of anaerobic metabolism relative indicators was registered after 16 weeks since the training sessions’
start. Such run workloads did not influence the females’ anaerobic productivity, while the males’ volume indices of the
anaerobic lactate energy supply processes improved. Exercises with stimulation of anaerobic lactate energy supply
processes furthered the body mass fat component content decrease from «high» to «normal» level, and the muscle
component increase — from «normal» to «high» both in the females and males. Conclusions. Stimulation of anaerobic
energy supply processes during run trainings irrespective of a person’s sex is likely to enhance the aerobic energy
supply processes capacity in the maximum oxygen consumption indicators, as well as the aerobic energy supply
processes volume in the threshold of anaerobic metabolism indices. Training sessions by the run workloads program
conducted in a mixed energy supply mode didn’t cause probable changes in the females’ anaerobic productivity indices,
while in the males they enlarged the volume of anaerobic lactate energy supply processes. Under the influence of such
exercises as a whole the body mass fat component content gets reduced, while the muscle component content increases.

Key words: females, males, run workloads, aerobic productivity, anaerobic productivity, body mass component
content.

IOpiii ®ypman, Onexcanapa bpeszneHtok. BB 6iroBux HaBaHTa)KeHb y 3MIIIAHOMY PEXHMI eHepro3ade3medeH st
HAa (PYHKIiOHANBHY MiArOTOBJICHICTh CTYACHTIB i3 BHCOKHM BMIiCTOM KHPOBOI0 KOMIIOHEHTAa. AKmyanbHichb
JIOCITJPKEHHSI 3yMOBJIEHa HEOOXIIHICTIO CTBOPEHHs HOBHX Hporpam i3 (i3MYHOTO BUXOBAHHS, 3aCTOCYBAaHHS SIKHX
CIpHSIIO O MiJBUIIEHHIO (QYHKIIOHAJIBHUX MOXIJIMBOCTEH CTYJCHTIB i3 BUCOKUM YMICTOM >KHPOBOTO KOMITIOHEHTa Macu
Tina. Mema Oocnidycenna — BUSBUTH BIUIMB OIrOBMX HAaBaHTAXXECHb Y 3MILIAHOMY PEXHMI eHeprozabe3reueHHs Ha
(yHKIIOHATBHY MiATOTOBIIEHICTh CTYAEHTIB 17-21 poKy 3 BHCOKMM yMICTOM >KMPOBOTO KOMIIOHEHTa MacH Tija.
Pesynomamu po6omu. Birosi HaBaHTaXXEHHS Y 3MIITAHOMY PEXUMi €Heprozade3neyeH s MepioguyIHICTIO TP pPa3H Ha
THKJCHb €(EeKTHBHO BIUIMBAIOTH HAa (DYHKIIOHAJIBHY IiATOTOBICHICTH CTYHCHTIB i3 BHCOKHM YyMICTOM >XHPOBOTO
KOMIIOHEHTa. Y JiBYaT 4epe3 BiCiM TIDKHIB 3aHATH PiBEHb aepOOHOI MPOIYKTHBHOCTI 3pic A0 BiAMIHHOTO, a B IOHAKIB
yepe3 16 THXHIB OKPALTUBCS A0 MOCEPEIHBOTO. BiporigHe MOKpaneHHsa BiTHOCHUX ITOKA3HUKIB IIOPOTa aHAepOOHOTO
00MiHy, HE3aJIe)KHO BiJl CTaTi, 3apeecTpoBaHo dyepe3 16 THKHIB BiJl MOYATKy TpeHyBaHb. Taki OiroBi HaBaHTa)KEHHS HE
BIUIMHYJIM Ha aHaepoOHY NPOJNYKTHBHICTH JliBYaT, y TOW 4ac sIK y IOHAaKiB MOKPALIMIMCS MOKAa3HUKHM  €MHOCTI
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aHaepOOHMX JIAKTATHHX IMPOIECIB eHeprozade3neyeHHs. 3aHATTS 31 CTUMYJBIIIEI0 aHACPOOHMX TIPOLICCIB €HepPro3ade3neyeHHs
AK y OiBYAaT, TaK i B FOHAKIB CIIPISIN 3MEHIICHHIO PiBHS BMICTY JKHPOBOTO KOMIOHEHTY MACH TiJIa BiJ] BHCOKOTO IO
HOPMAJIFHOTO Ta 301NBIICHHIO BMICTY M’ S30BOTO KOMITOHEHTA BiJi HOPMAaJIbHOTO 10 BUCOKOTO. Bucnosku. Ctumymnsis
aHaepOOHUX TIPOLIECIB eHepro3abe3neueH s il Yac 3aHATh OiroM, HE3aJISKHO BiJ CTaTi, BIPOTiITHO MOKPAIIy€ TOTYKHICTh
aepoOHUX IMPOIEeCiB eHepro3ade3nevyeH s 3a MOKa3HUKaMH MaKCHMAaJbHOTO CHOXKMBAHHSA KHUCHIO Ta €MHICTD acpoOHHX
TporieciB eHepro3ade3reueH s 3a TIOKa3HUKaMH Mopora aHaepoOHOTro 0OMiHy. 3aHATTS 3a MPOTpaMoOr0 OIrOBMX HaBaHTa-
JKeHb Y 3MIIIaHOMY PEXUMi eHepro3ade3reueHHs He BUKIMKAJIH BipOTiTHAX 3MiH MOKa3HUKIB aHAepOOHOI IPOIYKTUBHOCTI
JiBUaT, y TOM 4ac SIK Y FOHAKiB BOHH CIIPHSUTH TIOKPAIIICHHIO EMHOCTI aHAGpOOHMX JIAKTATHHX IIPOLIECIB eHePro3ade3neueHHs.
[1ix BIMBOM TaKMX 3aHATH y AIBYAT 1 IOHAKiB 3MEHIIYETHCS BMICT )KUPOBOT'O KOMIIOHEHTa Macu Tija K 30LIbIIyeThCs
BMICT M 5I30BOT'0 KOMITOHEHTA.

KaiouoBsi ciioBa: niBuara, 1oHaku, OiroBi HaBaHTa)XEHHs, aepOOHA MTPOIYKTUBHICTh, aHAEpOOHA MPOILYKTUBHICTb,
KOMITOHEHTHHH CKJIaJl MacH Tina.

IOpuit ®ypman, Anekcanapa bpesneHiok. Biusane GeroBeIX HAarpy30K B CMEIIaHHOM PEXHME dHeprooodecrie-
YeHHs] Ha (PYHKUHOHAJIBbHYIO MOATOTOBJIEHHOCTH CTY/IEHTOB ¢ BHCOKHM COJ€pP:KAHHEM KHPOBOr0 KOMIIOHEHTA.
AKkmyansnocms VCCIEIOBaHHUS OOYCIIOBJIEHAa HEOOXOJMMOCTBIO CO3JaHHMs HOBBIX MPOTPaMM 10  (H3HYECKOMY
BOCIIUTAHHIO, TIPUMEHEHUE KOTOPBIX CIIOCOOCTBOBAJIO OBl IMTOBBINICHHIO ()YHKIMOHAIBEHBIX BO3MOXHOCTEH CTYIEHTOB €
BHCOKHM COJCpKaHHEM >KUPOBOTO KOMIIOHEHTa Macchl Tena. Llens ucciedoéanus — BBISBUTH BIWSHUE OCTOBBIX
Harpy3oK B CMEUIAHHOM peXUMe dHeproodecredeHns Ha (GYHKIMOHAIBHYIO OATOTOBICHHOCTh CTyAeHTOB 17-21 rona
C BHCOKHM COJCPXKAaHHEM >KHPOBOTO KOMIIOHGHTa Macchl Tena. Pesyasmamut padomei. Beropble Harpysku B
CMEIIAaHHOM PE&XUME SHEeProodecriedeHust NepHOIMIHOCTRIO TPH Pa3a B HEIeIo A (QEKTHBHO BIMSIOT Ha (DYyHKIMOHATIEHYIO
MOATOTOBJIEHHOCTh CTYJICHTOB C BBICOKMM COJIEp)KaHHEM JXHPOBOI'O KOMIIOHEHTa. Y JEBYILIEK Yepe3 BOCEMb HeNellb
3aHSATHH YPOBEHb a3pOOHOI MPOM3BOAUTENBHOCTH BHIPOC K OKJIIMYHOMY, a B IOHOIIEH 4yepe3 16 Hemenb yIydIInics K
cpenHeMy. JlocToBepHOE YITydIlIeHHE OTHOCUTENBHBIX MMOKa3aTeNeil mopora aHaspoOHOro 0OMeHa, He3aBHCHMO OT II0Jia
3aperucTpUpoBaHo uepe3 16 Henenb mocie Hayana TPEeHUPOBOK. Takue OeroBble HArpy3KH HE MOBIMSUIM Ha aHAPOOHYIO
MPpOU3BOAUTECILHOCTL JACBYIICK, B TO BPEMS KaK Yy IOHOIIEH YIAYUYIIWINCH IMOKAa3aTeIn €EMKOCTH aH33p06HLIX JJAKTaTHBIX
HPOLIECCOB dHeproobecnevyeHus. 3aHATHA CO CTHMYJILMEH aHa’pOOHBIX IMPOLECCOB IHEProoOECleUeHUsT Kak Yy
JACBYIICK, TaK U B FOHOIIIEH CIIOCOOCTBOBAIN YMEHBUICHUIO YPOBHSA COACPKAHUA JKUPOBOTO KOMIIOHEHTA MAaCChI T€Jia OT
BHUCOKOI'0O K HOPMAaJIbHOMY U YBCIWYCHHUIO COACPIKAHWA MBIINICYHOTO KOMIIOHEHTAa OT HOPMAJIbHOI'O K BHUCOKOMY.
Bu1600b1. CTuMysALus aHa pOOHBIX MPOLIECCOB HEProoOeCeveH s BO BpeMsl 3aHATHI 0eroM, He3aBHCUMO OT I10JIa,
JOCTOBEPHO YIy4IIaeT MOLIHOCTh a3pOOHBIX MPOIECCOB IHEPro0OeCeUeHNs 0 I0Ka3aTeNIIM MaKCUMAIILHOTO TOTPed-
JIeHHA KUCIOPOAA H €eMKOCTb a3pOOHBIX MPOLIECCOB PHEProodecnedeH s 110 oKa3aTeIM opora aHa3poOHOro oOMeHa.
3aHATHA N0 NporpamMMe OEroBBIX HAarpy30K B CMELIAHHOM DPEXHME JHEProoOecIedeHHs] He BBI3BAJIM JOCTOBEPHBIX
W3MEHEHHH ITOKa3aTeNeii aHadspOOHOI MPOU3BOAUTENFHOCTH JEBYLIEK, B TO BPEMsl KaK Yy FOHOIICH OHU CIIOCOOCTBOBAIIH
YIYYIICHUI0 €MKOCTH aHadpOOHBIX JIAKTATHBIX IPOIECCOB 3Heproobecnedenus. [lox BiIMSHUEM TakuX 3aHATHH Y
JEBYLICK W IOHOIIECH YMEHBINAETCS COICP)KaHUE XMPOBOTO KOMIIOHEHTa MAcChl Tejla U yBEIMYMBACTCS COJCPIKAHUE
MBIIIEYHOTO KOMIIOHEHTA.

KnroueBble ci10Ba: JEBYIIKH, IOHOIIM, OCroBbIE HATrPy3KH, a’poOHAs MPOU3BOIMTENBEHOCTb, aHadpOOHas
MPOU3BOJIUTENEHOCTh, KOMIIOHEHTHBIH COCTAB MacChl Tela.

Introduction. The body aerobic and anaerobic productivity types are considered integral indicators of a
person’s functional preparedness. Scientifically determined are also statements about a link between a
person’s physical health and body’s aerobic and anaerobic capacities [1; 7; 14]. Precisely for this reason, a
number of scientists point out the necessity of enhancing man’s aerobic as well as anaerobic body capacities
with the aim of providing a proper health level [4; 5; 10].

At present physical education sessions conducted in accordance with the higher education establishments
program do not ensure body’s aerobic and anaerobic efficiency enhancement [4; 6; 10], because, as we
believe, individual functional properties of students’ bodies are not taken into account when dosing out
physical exercises.

There are scientifically based records, according to which students’ functional preparedness is
measured, to a certain extent, by body weight fat component content. So with the increase of the latter to a
high level both girls and boys’ aerobic and anaerobic efficiency indices decline [2; 8].

As is well known, young students’ functional capabilities improvement is carried out by employing

physical exercises, which stimulate aerobic and anaerobic metabolic processes [4; 6]. Among the existent
physical education methods, the widely available and effective means of functional preparedness enhance-
ment is run, which purposively allows to improve aerobic and anaerobic energy supply processes [3; 10; 12].

There is a considerable body of work on a more significant influence of run workloads on body aerobic
and anaerobic productivity in a mixed energy supply mode as compared to that performed in aerobic
conditions [10; 11]. For that reason, as a way of functional preparedness correction of young people with a
«high» body weight fat component content, we employed run workloads in a mixed energy supply mode.
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The goal of the study is to ascertain the influence of run workloads in a mixed energy supply mode
upon functional preparedness of students aged 17-21 with the a «high» body weight fat component content.

Materials and methods of the Study. Since in our previous studies it has been determined, that,
irrespective of sex, the lowest aerobic and anaerobic efficiency indices are characteristic of students whose
body fat component content exceeds the norm, we have researched possibilities of run workloads application
with the anaerobic energy supply processes stimulation for the purpose of functional preparedness correction
of young males and females with the a «high» fat component content.

To realize the above mentioned idea at the beginning of the «forming» experiment pilot females (PG1, n=17)
and males (PG 2, n=19) groups were formed from the students of Vinnytsia State Mykhailo Kotsubynskyi
pedagogical university, who were never engaged in sports and by state of their health belonged to the basic
medical group. The females and males of the mentioned pilot groups had run workloads sessions carried out
in a mixed energy supply mode three times a week for the period of 24 weeks.

To prevent the negative influence of such training sessions upon the locomotor apparatus, we were
mindful of the body mass index (BMI), which was within the normal range in students of the pilot groups.

Programs of training sessions in a mixed energy supply mode were characterized by doing four speed-
ups 100 m each with the intensity close to maximal (heart rate of appr. 180 beats per min) by the students
under investigation during running in the aerobic energy supply mode (heart rate of appr. 150 beats per min)
after 7-8 minutes from the beginning of the run workload.

Energy input per one session totaled approximately 50 % of the maximum permissible value; run
workload intensity made about 60 %, and during speed-ups — 80 % of maximum oxigen consumption. The
interval between speed-ups made up 2 min. During the speed-ups anaerobic energy supply processes were
stimulated, which during a two-minute interval between each were gradually passing into the aerobic energy
supply mode. Thus the workload was being carried out in the energy supply mode of the muscle work
shifting from aerobic to anaerobic and vice versa.

During two weeks from the training sessions’ beginning, the external volume of the run workloads was
gradually increasing, reaching the level consistent with a certain program. The report of the heart rate
monitoring of one of the students under investigation during a training session in a mixed energy supply
mode is presented in Figure 1.
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Fig. 1. Heart Rate Monitoring Report of Student A. During a Training Session
in a Mixed Energy Supply Mode
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Efficiency of training sessions influence upon functional preparedness of males and females was
analyzed by the maximum oxygen consumption (VO2 max) and by threshold of anaerobic metabolism (TAM)
indices, both of which correspondingly characterize the capacity and volume of aerobic energy supply
processes; by capacity of anaerobic alactate (Wingate anaerobic test for 10 sec — WANT1o) and lactate
(Wingate anaerobic test for 30 sec — WANT3g) energy supply processes; by volume of anaerobic alactate
energy supply processes (maximum quantity of mechanical work for 1 minute — MQMK) [11; 14].

Indicators of body aerobic productivity were estimated by the relative value of maximum oxygen
consumption according to the criteria of Y. P. Piarnat [7], and the physical health level —according to
G. L. Apanasenko [1] (in females the «safe» health level refers to the VO, max relative value of at least
35 ml-min™-kg™, in males — of at least 42 ml-min™-kg™).

With the purpose of defining body mass, BMI, fat and muscle components content of the body mass the
method of bioelectrical impedance with the use of «<OMRON BF 511» device was applied. Quantitative
contents of fat and muscle components were appreciated by the criteria of D. Gallagher [13], H. D.
McCarthy [15] and Omron Healthcare. Test results were registered after 8, 16 and 24 weeks since the start of
the «forming» experiment.

For operative calculation of individual aerobic productivity and energy consumption indices during
running at certain heart rates, as well as for the purpose of evaluating body aerobic productivity of the people
under investigation, we applied the author’s original computer program «Health calculation» [9].

Statistical processing of the data obtained during the research was carried out with the help of
mathematical statistics methods. Such figures as the arithmetical mean (x), root-mean-square deviation ()
and arithmetical mean error (£S) were defined. Considering the fact, that the obtained data contained
permissible changeability for a normal distribution, we employed Student’s t-criterion for setting confidence
of differences in the arithmetical mean values of the research.

Discussion and the results of the study. Training sessions by the program of run workloads with the
stimulation of anaerobic energy supply processes facilitated the increase of the students’ aerobic productivity
irrespective of sex (table 1).

Table 1

Influence of Training Sessions by Programs of Run Workloads in the Mixed Energy Supply
Mode Upon Aerobic and Anaerobic Productivity Indicators of Students

Mean values, xS
Indicator Sex . After 16 After 24
Before Trainings After 8 Weeks Weeks Weeks

VO, o female 34,74+0,25 37,03+0,44* 40,18+0,52* 40,07+0,45*
ml-min™kg™ male 37,12+0,49 39,86+0,46* 43,38+0,27* 42,92+0,35*
TAM. Weka't female 2,28+0,05 2,33+0,07 2,68+0,08* 2,72+0,08*

» WKQ male 2,53+0,10 2,72+0,07 2,96+0,07* 3,03+0,08*
MQMK, female 23,67+0,89 24,80+1,18 26,13+1,19 25,85+1,16
kgm-min™kg™* male 30,10+1,11 34,03+0,95* 37,05+0,90% 38,54+0,84*
WANT 1, female 33,00+1,67 34,59+1,67 36,18+1,46 34,59+1,25
kgm-min™-kg™ male 59,21+3,07 60,32+3,07 64,74+2 68 65,37+2,30
WANT 3 female 29,06+1,60 29,47+1,53 30,06+1,46 29,65+1,39
kgm-min™-kg™ male 48,05+2,75 48,89+2 49 50,58+2,49 52,68+2,36

Note. Confidence of differences in indicators of output data:* — p<0,05.

After 8 weeks under the influence of training the mean values of the VO ; max relative index in females
and males increased correspondently by 6,59 and 7,38 %, and 16 weeks later — by 15,66 and 16,86 % (p<0,05).

Under the influence of trainings in the mixed energy supply mode the females’ aerobic productivity level (APL)
by the criteria of Y. P. Piarnat rose from «good» to «excellent» after 8 weeks since the training sessions start. In
males trainings with the anaerobic energy supply processes stimulation facilitated the APL increase from a «below
satisfactory» to a «satisfactory» level after 16 weeks since the training sessions start.

It is also worth mentioning, that before the start of the «forming» experiment the females” mean value of
the VO 2 max relative index according to G. L. Apanasenko was below the «safe health level», and after 8
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weeks since the trainings start it rose beyond the «safe health level». Under influence of training sessions by
the run workloads program the males’ «safe health level» was registered after 16 weeks of training.

Probable increase of the TAM values irrespective of sex was registered after 16 weeks of training (see table 1).
Mean values of the relative TAM indicators increased by 17,54 % in the females and by 17,00 % in the
males.

Run workloads in a mixed energy supply mode didn’t influence the females’ anaerobic productivity,
while they enlarged the males’ anaerobic lactate energy supply processes volume: their relative MQMK
indicators increased by 13,06 % after 8 weeks since the training start, by 23,09 % — after 16 weeks, and
28,04 % — after 24 weeks (see table 1).

Exercises with stimulation of anaerobic energy supply processes furthered the body mass fat component
content decrease from «high» to «normal» and the muscle component increase from «normal» to «high» both
in the females and males. As can be seen in table 2, after 16 weeks of training the fat component content
decreased by 5,85 % (after 24 weeks — by 8,29 %) in the females, and by 6,43 % (after 24 weeks — by 12,03 %)
in the males. The muscle component content increased by 5,57 % after 16 weeks of training (after 24 weeks — by
8,85 %) in the females, and by 6,55 % (after 24 weeks — by 9,96 %) in the males.

Table 2

Influence of Exercises by Training Programs in a Mixed Energy Supply Mode Upon Body Mass,
BMI, Body Fat and Muscle Components Contents of Students

Mean Values, x+S
Indicator Sex . After 16 After 24
Before Trainings After 8 Weeks Weeks Weeks
Body mass, kg female 63,11+0,66 62,98+0,65 62,09+0,70 61,88+0,77
' male 77,81+£1,27 77,45+1,27 76,29+1,21 76,16+£1,18
BMI female 23,28+0,30 23,24+0,27 22,95+0,29 22,88+0,31
male 24,33+0,17 24,23+0,17 23,87+0,18 23,83+0,18
Fat content. % female 35,71+0,46 34,81+0,42 33,62+0,46* 32,75+0,42*
' male 22,69+0,40 21,96+0,38 21,23+0,33* 19,96+0,28*
Skeletal muscles. % female 26,55+0,19 27,05+0,16 28,03+0,24* 28,82+0,25*
! male 39,24+0,34 40,17+0,29* 40,76+0,30* 41,81+0,35*

Note. Confidence of differences in indicators of output data:* — p<0,05.

In summary, run workloads in a mixed energy supply mode can be employed as a means of functional
preparedness level increase of students aged 17-21. Considering the dependence of functional preparedness
of females and males of the mentioned age upon the body fat component content (i.e. while the fat
component increases, aerobic and anaerobic productivity indicators decrease), the practical advisability of
such physical workloads employment for students with the excessive body fat component is evident.

Conclusions and prospects for further research. Stimulation of anaerobic energy supply processes
during run trainings irrespective of sex probably enhances the aerobic energy supply processes capacity by
the maximum oxygen consumption indicators, as well as the aerobic energy supply processes volume by the
threshold of anaerobic metabolism indices. Influence of the run workloads with the stimulation of anaerobic
energy supply processes upon the anaerobic lactate productivity is conditioned by sex factor.

Such workloads did not cause probable changes in the females’ anaerobic lactate productivity by the
index of maximum quantity of mechanical work for 1 minute as compared with males. Irrespective of sex
under the influence of exercises in a mixed energy supply mode the body mass fat component content
decreases, while the muscle component increases.

One of the perspectives of further research can be considered the study influence of exercises by various run
workloads programs on physical preparedness of students with a «high» body mass fat component content.
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