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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 «highy»
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 «excellenty», 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 «normaly» 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.

IOpiit ®ypman, Onexcanapa bpesnentok. Brimue 6iroBux HaBaHTa)KEHb Y 3MIIIAHOMY PEXHMIi eHepro3ade3neyeHHs
HAa (PYyHKIiOHAJTBbHY MiArOTOBJIEHICTH CTYIEHTIB i3 BHCOKHM BMICTOM KHPOBOI0 KOMIIOHEHTAa. AKmyanbHicmb
JIOCTI/KCHHST 3yMOBJIEHa HEOOXiJHICTIO CTBOPEHHS HOBHX HpOTpaM i3 (hi3WYHOTO BHUXOBAHHS, 3aCTOCYBAHHS SKHX
cupusuio 6 MiIBUIIEHHIO (YHKIIIOHATBHIX MOKJIMBOCTEH CTYACHTIB 13 BUCOKHM YMICTOM >KHPOBOTO KOMITOHEHTA MacH
Tina. Mema 0ocnidicennsa — BUSABUTH BIUIMB OIrOBMX HABaHTA)XXCHb Y 3MIIIAHOMY PEXHMI €HEpro3ade3levyeHHs Ha
(hyHKIIOHATBHY MiATOTOBIIEHICTh CTYAEHTIB 17-21 poKy 3 BHCOKMM yMICTOM >KMPOBOTO KOMIIOHEHTa MacH Tija.
Pesynomamu po6éomu. biropi HaBaHTaKEHHS y 3MIIIAHOMY PEXHMI eHeprozade3neyeHHs NepioJUIHICTIO TPH pa3y Ha
TIKAEHb €(DEKTHBHO BIUIMBAIOTH Ha (YHKLIOHAIbHY MiJrOTOBJICHICTH CTYAEHTIB i3 BHCOKHM YMICTOM >KHPOBOTO
KOMITOHEHTa. Y JAiBYar yepe3 BiCIM THXKHIB 3aHATH PiBeHb aepoOHOT MPOIYKTUBHOCTI 3piC 10 BiIMIHHOTO, a B IOHaKiB
yepe3 16 THKHIB MOKpAIIUBCS /10 MOCEepeaHbOoro. BiporijaHe MokpaiieHHs BiJHOCHUX MMOKa3HUKIB MOpPOra aHaepoOHOTo
00MiHy, HE3aJIS)KHO BiJ| CTaTi, 3apeecTpOBaHO 4Yepe3 16 THKHIB Bij 1MoyaTky TpeHyBaHb. Taki OIroBi HaBaHTa)XKECHHS HE
BIUIMHYJIM Ha aHaepoOHY NPONYKTHBHICTH JiBYaT, y TOW 4ac sIK y IOHAaKiB NMOKPALIMIMCS NMOKAa3HUKH  €MHOCTI
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aHaepOOHMX JIAKTATHHX IPOIECIB eHeprozade3neyeHHs. 3aHATTS 31 CTUMYILIIIEI0 aHACPOOHMX TIPOLIECIB €Hepro3adesneyeH s
SK y OiBYAT, TaK i B FOHAKIB CIIPISIIN 3MEHIICHHIO PiBHS BMICTY JKHPOBOTO KOMIOHEHTY MACH TiJIa BiJ] BHCOKOTO IO
HOPMAaJILHOTO Ta 301IBIICHHIO BMICTY M’S30BOr0 KOMIIOHEHTA BiJl HOPMAJIBHOTO 70 BUCOKOTO. Bucnoexu. Ctumyisis
aHaepoOHUX MPOIIECIB eHepro3ade3MneyeH s il Yac 3aHATh OiroM, HE3aIe)KHO BiJI CTaTi, BIPOTiHO MOKpAIIy€e MOTYKHICTh
aepoOHMX IPOIECIB eHepro3ade3neueH s 3a MOKa3HUKaMH MaKCHMAJIBHOTO CIIOXXHMBAaHHS KHCHIO Ta €MHICTb aepoOHUX
MPOIIECiB eHepro3ade3neyeH s 3a MTOKA3HUKaMH TI0pora aHaepoOHOro oOMiHy. 3aHATTS 32 Mporpamoro OiroBHX HaBaHTa-
JKEHB y 3MIIIAHOMY PEXHMIi eHepro3ade3rneueHHs] He BUKIIMKAIM BIpOT1AHUX 3MiH IMOKa3HUKIB aHAEPOOHOI POTYyKTHBHOCTI
JiBUAT, Y TOH 4ac SIK Y FOHAKiB BOHH CIIPHSUTH TIOKPAIIICHHIO EMHOCTI aHAGPOOHMX JIAKTATHHX IIPOLIECIB €HEPro3ade3neueHHs.
[lig BIIMBOM TaKWX 3aHATH y AiBYAT i FOHAKIB 3MEHIIYETHCS BMICT KUPOBOTO KOMITIOHEHTA MAcH Tijia i 301IbIIy€eThCS
BMICT M 5I30BOT'O KOMITOHEHTA.

KurouoBi cjioBa: miBuaTa, roHaKH, OiroBi HaBaHTaKEHHS, aepOOHA MPOTYKTUBHICTh, aHaePOOHA NMPOIYKTUBHICTD,
KOMIIOHEHTHHH CKJIaJl MacH Tija.

Opuit ®ypman, Anexcanapa bpesnentok. Bimsane GeToBBIX HAarpy30K B CMEIIaHHOM peXHMeE >Heproobdecrie-
YeHHs] Ha (YHKUHOHAJIBbHYIO MOATOTOBJIEHHOCTH CTY/IEHTOB ¢ BHCOKHM COJeP:KAHHEM KHPOBOr0 KOMIIOHEHTA.
AKkmyanvnocmey uCCIeIOBaHUA OOYCIOBICHA HEOOXOIMMOCTBIO CO3JaHHA HOBBIX IPOrpaMM IO  (u3HYecKOMY
BOCIUTaAHWUIO, IPUMCHECHUE KOTOPBIX CHOCO6CTBOBaHO 6])1 ITOBBIIICHUIO q)yHKHI/IOHaHI)HI)IX BO3MO>KHOCTEH CTYACHTOB C
BHCOKHM COJCp)KaHHEM >KUPOBOTO KOMIIOHEHTa Macchl Tena. Llens ucciedoeanus — BBISBUTH BIWSHHUE OCTOBBIX
Harpy30K B CMCIIAHHOM pEeXHME SHEeproodecneyeHus Ha (pyHKIHOHAIBHYIO IOATOTOBICHHOCTh cTyAeHTOB 17-21 roxa
C BHCOKUM COJIEp)KaHHEM J>KHPOBOI'O KOMIIOHEHTa Macchl Tena. Pesynsmamut padomsl. beroBble Harpysku B
CMEIIaHHOM PEeXUME SHEeproodecriedeHust NepHOIMIHOCTRIO TPH pa3a B HEAeIo A(Q(QEKTHBHO BIUSIOT Ha (DYyHKIMOHATIEHYIO
HOATOTOBJICHHOCTh CTYACHTOB C BBICOKUM COJCP)KaHHEM JKUPOBOI'O KOMIIOHEHTa. Y IEBYIIEK 4epe3 BOCeMb Helelb
3aHATUH ypOBEHb a’3pOOHON MPOM3BOIUTEIBHOCTH BBIPOC K OKJIMYHOMY, a B IOHOIIEH depe3 16 Henenp yaydmImics K
cpenneMy. JlocToBepHOE yIydIlIeHHE OTHOCUTEIBHBIX ITOKa3aTelieil mopora aHaspoOHOro oOMeHa, He3aBUCHMO OT T0JIa
3aperHCTPUpPOBaHO Yepe3 16 Henenb mocie Hayana TPEeHHPOBOK. Takue OeroBble HArpy3KH HE MOBIHMSUIA Ha aHAdPOOHYIO
MPOU3BOAUTCIILHOCTL JACBYIICK, B TO BPEMS KaK Yy IOHOLIEH YIAYUYIIWIKCH IMMOKa3aTeJIn €EMKOCTH aHaSpO6HLIX JJAKTATHBIX
MPOLIECCOB DHEproodecneyeHus. 3aHsAThsI CO CTUMYJIIMEH aHa’dpOOHBIX IPOIECCOB JHEProoOecreveHus Kak Yy
JeBYLICK, TaK M B FOHOIICH CIIOCOOCTBOBAIM YMEHBIICHUIO YPOBHS COICPIKAHMUS JKUPOBOTO KOMIOHEHTa MacChl TeJia OT
BHUCOKOI'0O K HOPMAaJIbHOMY U YBCJIWYCHHUIO COACPKAHWA MBIIICYHOTO KOMIIOHEHTAa OT HOPMAJbHOI'O K BHUCOKOMY.
Bub1600s1. CTumymsimms aHa3pOOHBIX MPOIIECCOB 3HEProoOecneueHus BO BpeMs 3aHATHH OeroM, He3aBHCHMO OT Iojia,
JOCTOBEPHO YIy4IIAeT MOLIHOCTD a9POOHBIX IPOLIECCOB IHEPro0OeCeyeH s O MOKA3aTeNIM MaKCUMAIIBHOTO MOTpPed-
JICHHUS KUCIOPO/Ia M eMKOCTh a3pOOHBIX MPOIIECCOB IHEProoOecIIedeH s 1o MoKa3aTessiM opora aHa’ poOHOro oOMeHa.
3aHATHsI 110 nmporpamMmme OEroBLIX Harpy3ok B CMCHIAHHOM PEXKUME 3HepFOO6eCHe‘IeHI/I$I HC BBI3BAJIM JOCTOBECPHBIX
W3MEHEHHH ITOKa3aTeNeii aHadpOOHOI MPOU3BOAUTENFHOCTH JEBYLIEK, B TO BPEMsl KaK Yy FOHOIICH OHU CIIOCOOCTBOBAIIH
YIAYYIICHAID €MKOCTH aHA3pOOHBIX JIAKTATHBIX MPOLECCOB 3HeproodecnedeHus. [1ox BIWSHUEM TakKHX 3aHATHH y
JICBYILIEK W IOHOIICH yMEHBIIAETCs CO/EPIKAHUE YKUPOBOTO KOMIIOHEHTA MAcChl Tella U YBEJIMYHMBAETCS COJIEpIKaHHE
MBIIIEYHOTO KOMIIOHEHTA.

KaioueBble cjioBa: JeBYIIKH, OHOLIM, OEroBble HArpy3kd, a’poOHas MpPOM3BOAUTEIBHOCTb, aHadpoOHast
MPOU3BOIUTENBHOCTh, 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 «formingy» 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 «formingy 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, x+S
Indicator Sex . After 16 After 24
Before Trainings | After 8 Weeks Weeks Weeks

VO, maxs female 34,74+0,25 37,03+0,44* 40,18+0,52* 40,07+0,45*
ml'min'l'kg'l male 37,12+0,49 39,86+0,46* 43,38+0,27* 42,92+0,35*
TAM. Woko'™ female 2,28+0,05 2,33+0,07 2,68+0,08%* 2,724+0,08*

’ g 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 10, female 33,00+1,67 34,59+1,67 36,18+1,46 34,59+1,25
kgm-min'1~kg'1 male 59,21+3,07 60,32+3,07 64,74+2,68 65,37+£2,30
WANT 30, 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+236

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» t0 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 maxrelative 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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