KNOWLEDGE — International Journal
Vol.67.4

FUNCTIONAL WORK CAPACITY INDICES IN ATHLETES AND ACTIVE
SPORTSMEN FOR HEALTH

Kostadin Kanalev
Medical University of Plovdiv, Department of Languages and Specialized Training, Physical education
and Sport Section, Bulgaria, Kostadin.Kanalev@mu-plovdiv.bg

Abstract: The purpose of the present study is to systematize information on indices of functional work capacity in
athletes and active sportsmen for health. To fulfill the purpose of the study we sought information on indicators of
functional work capacity commonly monitored in elite athletes. We used textbooks, training manuals for medical
and physical education students, as well as classic and new publications in the fields of medicine, physical
education, sports, public health, and more. For skeletal muscle to contract, an impulse from the somatic nervous
system, calcium ions, and energy in the form of the high-energy molecule adenosine triphosphate (ATP) are
required. During muscle contraction, ATP is supplied by three energy systems — two anaerobic (creatine phosphate
and glycolytic) and one aerobic. The creatine phosphate system is very fast, but only provides energy for a short
period of time lasting around or under ten seconds. The glycolytic system is used at the beginning of exercise and
during intense activities lasting about ten seconds to two minutes. The aerobic system uses carbohydrates, fats and
limited proteins as an energy source. It is slower than anaerobic systems but supplies energy for extended periods of
time. In the present study, we divide some indicators of functional work capacity indicators into the following
groups - indicators of labor force /power/, indicators of acrobic capacity, indicators of anaerobic capacity and sports-
pedagogical tests. Work force indicators are peak and maximum load in various functional tests, personal sports
achievements, various types of dynamometry, etc. Indicators of aerobic capacity are peak and maximum oxygen
consumption, determination of the anaerobic threshold, etc. Maximum oxygen consumption is the most reliable
indicator of aerobic capacity. It is determined by various factors such as the state of the cardiovascular and
respiratory systems, the capacity of the blood to carry oxygen as well as the ability of the muscles to utilize the
oxygen. To evaluate anaerobic capacity, indicators such as maximum anaerobic power, anaerobic capacity, fatigue
coefficient, etc. are determined. Sports-pedagogical tests are widely used by coaches, medical specialists, physical
education and sports teachers, etc. Examples of the sports-pedagogical tests number of push-ups in a row, number of
sit-ups in a row, jump from a place, Flamingo test. The interest in reliable assessment of functional work capacity is
growing due to the availability of studies related to the relationship between indicators of functional work capacity
and the prognosis of various diseases and even life expectancy. The present paper provides a recommendation for
the study of functional work capacity to optimize the training programs of athletes and active sportsmen for health.
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INOKA3ATEJIN HA ®YHKIIMOHAJIHUSA PABOTEH KAITAIIUTET IIPU
CIIOPTUCTHU U AKTUBHO CIIOPTYBAIIIU 3A 3/IPABE

Kocragun Kananes
Menununckn YauepcureT I1noBauB, JlenapraMeHT 3a €3UKOBO U clieluain3npaHo ooyyenne, Cexuus
o dusnyecko Bp3NUTAaHKE U crIopT, bbnrapus, Kostadin. Kanalev@mu-plovdiv.bg

AoctpakT: llenta Ha HAcTOAIIOTO IpOydYBaHE € Ja C€ CHUCTEMaTH3Wpa HHQpOpMamus 3a IIOKa3aTeld Ha
(yHKIMOHAIHYUS pabOTeH KananuTeT NPU CIIOPTHCTH W aKTHBHO CIIOPTYBAIIH 3a 3ApaBe. 3a Ja M3IIBIHMAM IIeTa Ha
NPOYYBaHETO ThpcuxMe MH(pOpMaIKs 3a ToKa3areay Ha (pyHKIHMOHAIHHS pabOTEeH KanaluTeT YeCTO MPOCIe/sIBaHN
NpU €JIMTHH CIOPTHCTH. M3moj3Baxme y4eOHHUIM, PBHKOBOJACTBA 32 OOyUeHHE HA CTYIEHTH MO MEIMIUHCKU
CHELHUATHOCTA M (HU3KYATYypa KaKTO M KIACHYECKH U HOBH IyOJHMKAlMK B 00JAacCTH MeIULUHa, QU3KYITYpa, CIIOPT,
o0IIecTBEHO 3/1paBe U 1p. 3a 1a ce OCBHIIECTBU CHKPAIIEHHE Ha CKEJIETHUTE MYCKYIN ca HEOOXOAUMHU MMITYJIC OT
coMarMyHaTa HepBHA CHCTeMa, KaJIIMeBH HOHH U eHeprus BbB (JopMara Ha BUCOKOCHEPIUitHaTa MOJIEKYJia aJleHO3UH
Tpudocdar (ATD). ITpu myckynHo cpkparnenne AT® ce mocraBs OT TPH €HEPTHHHM CHCTEMH — JIBE€ aHACPOOHH
(xpearnHpocdaTHa ¥ IIMKOIMTHYHA) U eHa aepoOHa. KpearnndocdarHara cucrema e MHOTo Obp3a, HO OCHTYpsiBa
€Heprus caMo 3a KpaTbK MEPHOJ OT BPeMe C MPOIBIDKUTEIHOCT OKOJIO WIIM TI0J] JIeCeT CeKyHIH. [IMKoauTHIHaTa
cUcTeMa ce M3I0JI3BA B HAYaJIOTO Ha (PU3MYECKOTO HATOBapBaHE M NPH MHTEH3MBHH JIEHHOCTH C IPOABIKUTEITHOCT
OKOJIO JIECeT CEKYHAM A0 JIB€ MUHYTH. AepoOHara cucTeMa HW3I0JI3Ba 32 CHEPrMeH HM3TOYHUK BBIJIEXUAPATH,
Ma3HHMHM U orpaHuueHo OenToiy. Ts e mo-0aBHA OT aHaepOOHUTE CHCTEMH, HO JOCTaBsl €HEPTHs 32 MPOIBIDKUTEIHN
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Meprou OT BpeMe. B HacToAmOTO MpoydBaHe paslesiMe HAKOM IoKa3aTelld Ha IoKa3aTedd Ha (QYHKIMOHAIHUS
paboTeH KamauuTeT B CICJHWTE TPYyNM — IIOKa3aTend Ha paboTHaTa cuia /MoL/, TOKa3aTeld Ha aepoOHMs
KaTaluTeT, MOKa3aTen Ha aHaepOOHMS KallallUTET M CHOPTHO-TIEAAarorndecku tectose. [lokasarenn Ha paboTHaTa
CHUJIa ca MMMKOBO M MAKCHMAJIHO HAaTOBAPBAHE IPH Pa3INYHK (PyHKIHMOHAIHN TECTOBE, JINYHH CIIOPTHH ITOCTHKEHHS,
pasnuYHU BUAOBE AWHaMoMeTpus u np. llokasarenn Ha aepoOHHMSA KamamuTeT ca NUKOBaTa W MAaKCHMallHa
KHCJIOPOIHA KOHCYMAaIus, ONIPEAEIISHE Ha aHAepOOHMS mpar u Ap. MakcuMmanHaTa KUCIOPOJHA KOHCyManus € Hai-
JOCTOBEPHMAT MOKA3aTels 3a acpoOHMs KamamuTeT. Ts ce ompeneinst OT pa3iuyHH (PAKTOPH KAaTO CHCTOSHHETO Ha
CBPZIEYHO-CHI0BATA U IUXaTEJIHATA CHCTEMA, KallallUTeTa Ha KPhBTa Aa IMPEHACS KHCIOPO KAaKTO U Bh3MO)KHOCTHTE
Ha MYCKYJHMTE Ja YTHIM3HMpAT KUCIOpoja. 3a OLEHKAa Ha aHaepoOHHs KallallUTET Ce ONpEIeNsT MOKa3aTeldHd KaTo
MaKCUMajlHa aHaepoOHa MOIl, aHaepoOeH KamauuTeT, Koe(HIMEeHT Ha ymopa U ap. CHOpTHO-TIEAaroruyecKuTe
TECTOBE Ca MacOBO NPWJIAraHW OT TPEHbOPH, MEAMIMHCKU CHELUHUANMCTH, YYUTEIH N0 (U3NUECKO BB3NMHUTaHUE U
cnopt u zp. [IpuMepn 3a CHOPTHO-TIEIarorMYeCKUTE TECTOBE OPOil MOPEIHN JIMLEBH ONOPH, OPOil MOpEIHN KOPEMHHU
TIPECH, CKOK OT MsicTo, TecT ®amunro. HTEpechT KbM HaJek/(Ha OLICHKA Ha ()YHKIIMOHATHUST paOOTEH KalaluTeT
pacte mopajaM HaJM4YMeTO Ha MPOYYBaHUS CBBP3aHM C BpPb3KaTa MEXIy IoKa3areld Ha (DYHKIMOHAIHU pabOTeH
KalayuTeT ¥ MPOTHO3aTa Ha Pa3INYHM 3a00NABaHMSA W AOPU MPOIABIDKUTEIHOCTTA Ha XKMBOTAa. HactosmusaT Tpyn
JlaBa TIPETIOpPBKa 3a M3ClIe[BaHE HAa (PyHKIMOHATHHWA pabOTEH KalalUTeT 3a ONTHMHU3MpaHE Ha TPCHUPOBHYHHUTE
IIPOTpaMH Ha CIIOPTHCTH ¥ aKTHBHO CIIOPTYBALIH 3a 31[PaBe.

KoarouoBu aymu: crioptucty, Gu3HIecKa akTUBHOCT, PaOOTEH KalanuTeT, MaKCHMallHa KUCIOPOIHA KOHCyMaIus

1. BBBEAEHUE

COHHaHHO':’;Ha‘H/IMI/ITe 3a60HﬂBaHI/IH aHFa)KI/IpaT MHOT'O Cﬂy)KI/ITeJ'II/I oT pa3J'II/I‘-IHI/I HaHpaBHeHHH Karto MCIuIMHA,
collMaiHa JeWHOCT, 00pa3oBaHWe W APYrd. B ChBpeMeHHATa JMTEpaTypa OTKPUBAME DPEAMIA JOKa3aTejICTBa 3a
3HAYCHUCTO Ha (I)I/ISI/I‘ICCKaTa AKTUBHOCT B HpeBeHHI/IHTa, HpO(bI/IJ'IaKTI/IKaTa nu TepaHI/IﬂTa Ha COLMAJTHO-3HAYUMUTC
3abossiBaHus KaTo 3axapeH muadet (Sh, 2022; Rietz et al., 2022; Colberg, 2015; Patton and Riddell, 2023; Albright,
2005), menpecus (Puccinelli et al., 2021; Pearce et al., 2022; Singh et al.,2023; Oberste et al., 2020), cbpaeuHo-
craoBu 3abonsgBanms (Elagizi et al., 2020; Huang et al., 2022; Hall et al., 2020; Powell-Wiley et al., 2022) u mp.
IMpodecnonanHuTe CIOPTHCTH, KAKTO W CHOPTYBALIMTE 3a 3/paBe, TPEHbOPH, MEAWIMHCKH CIEHHUATINCTH Ouxa
MOIJIM Jia TOMOTHAT B CTHMYJIHUPAaHETO HA HACEICHHETO OT BCHYKM BB3PACTOBH IPYIH 3a MOBHUILIABAHE HA
¢usnyeckara akTuBHOCT. Llen Ha mpodecnoHaNTHUTE CIOPTUCTH, KAKTO M CIOPTYBAIIKUTE 3a 3/paBe € Moa00psBaHe
Ha CHOPTHHUTE PE3YJITATH M Bb3CTAHOBSIBAHETO 3a KOETO € HEOOX0AnMa epHoIuyHa (PYHKIIMOHAIHA OLICHKA.

2. HEJ
LlenTa Ha HACTOAIIOTO MPOYYBAHE € J]a Ce CHCTeMaru3rpa MHGOopMalMs 3a ToKa3aTeld Ha (YHKIMOHAIHHS paboTeH
KamnauTeT MPU CIIOPTUCTH ¥ aKTUBHO CIIOPTYBAIIH 32 3/IpaBe.

3. MATEPUAJI 1 METOAHN

3a Ja M3OBJIHMM LENTa Ha NPOyYBaHETO ThpcHXMe HMH(pOpManus 3a NokKazaresid Ha (YHKIHMOHAIHUS pPaboTeH
KarayTeT YeCTO MPOCIEIsBaHN IIPU €JIUTHU CIIOPTUCTHU. M3mon3BaxMe y4eOHMIM, PHKOBOJICTBA 3a 0OydeHHe Ha
CTYAEHTH I10 MEAWIMHCKH CIICIHATHOCTH M (HU3KYATypa KakTO M KJIACHYEeCKH M HOBM IyOIMKanuu B oOmacTa
MeIunuHa, GU3KyATypa, CIIopT, OOIIECTBEHO 3/IpaBe U JIp.

4. PE3YJITATU

3a ;a ce OCBIIECTBH CBHKpALICHHE Ha CKEJIETHHTE MYCKYIH ca HEeOOXOAMMH HMMITYIC OT COMaTHYHaTa HepBHa
cucTeMa, KaJllieBH HOHU M eHeprusi BbB (hopMmara Ha BUCOKOCHEPTUiiHaTa MOJIeKyia aneHo3ud tpudocdar (ATD).
Ipu myckynHo chkpamienre AT® ce gocTas OT TpU eHEPrUHH CHCTEMH — JBe aHaepoOHM (kpeatuH(pocdaTHa 1
IJIMKOJIMTUYHA) U efHa aepoOHa. KpeatnHdocdarHara cucrema e MHOro Obp3a, HO OCUTypsiBa €HEprusi camo 3a
KpaTbK MEPHOA OT BpPeMe C MPOABIIKUTETHOCT OKoyIo miau mon necet cexkynau (Hall and Hall, 2020; Bosmxwues,
2012; Tlomoma, 2014). IMmukonuTHYHATa CHCTEMa C€ W3IMOJI3BA B HAYAIOTO Ha (M3WYECKOTO HATOBApBaHE M TIPHU
WHTEH3UBHU JIEHHOCTH C MPOABIDKUTEIHOCT OKOJIO jieceT ceKyHau ao ase munytH (Hall and Hall, 2020; Bospxues,
2012; ITonosa, 2014). AepobHara crcTeMa M3I0JI3Ba 32 €HEPIUeH U3TOYHHK BBIVIEXUJIPATH, MA3HUHN ¥ OTPaHUYEHO
6entpuu. Ts e mo-0aBHAa OT aHaepOOHHUTE CHCTEMH, HO JOCTaBsl €HEPrus 3a MPOIBDKUTENHHU IEPHOIN OT BpeMe
(Hall and Hall, 2020; Bostmxues, 2012; ITomosa, 2014 ).

B nacTosmoro npoyuBaHe pasaeisMe HSAKOM ITOKa3aTesl Ha ToKa3aTeln Ha (pyHKIHMOHATHHS pabOTeH KalaluTeT B
CIIEZIHUTE TPYNU — TOKa3arely Ha padOTHaTa cuiia /MOIL/, ITOKa3aTelId Ha aepOOHHMS KaralWTeT, IToKa3aTelld Ha
aHaepOOHMS KaaluTeT U CIIOPTHO-TIEJarOrHIeCKH TECTOBE.
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[Tokazarenn Ha paboTHara cwila ca IMMKOBO M MaKCHMAJIHO HaTOBAapBaHE IPH Pa3INYHU (DYHKIIMOHAIHU TECTOBE,
JIMYHM CIIOPTHU TOCTIIKEHUS], Pa3iIMYHu BHIOBe quHamoMetpus u np. (bosmkues, 2012; Boyadjiev, 2023; Popov,
2023).

INMokazarenn Ha aepoOHUS KamalWTET ca MUKOBaTa M MaKCHMaJlHA KHCIOPOJHA KOHCYMAIUs, ONpEACIsTHE Ha
aHaepoOHMS mpar W Ap. MakcHManHaTa KHCIOPOJHA KOHCYMallUsl € Hal-TOCTOBEPHUST IOKa3aTesl 3a acpoOHUS
KarmarureT. Ta ce ompenens OT pa3nudHU (DAKTOPH KaTo CHCTOSHHETO HA CBHPACYHO-CHIOBATA M AWXATEIHATa
cUCcTeMa, KamanuTeTa Ha KPBBTA Ja IPEHACS KHUCIOPOA KAaKTO M BB3MOXXHOCTHUTE HAa MYCKYIUTE Ja YTHIM3HpaT
kuciopona (bosmkues, 2012; I'eopruesa, 2018; ABpamona, 2012; Boyadjiev, 2023; Hall and Hall, 2020; Popov,
2024; Mumutposa, 2018).

3a olLeHKa HAa aHAepOOHUS KalalUTeT ce ONpPEEIT IOKa3aTel KaTo MaKCHMallHa aHaepoOHa Moll, aHaepoOeH
KamanwureT, koeuimeHnt Ha ymopa u ap. (duvutpora, 2018). 3a u3cienBaHeTo Ha Te3W MOKA3aTeiIy CE MpUiIara
VYunreifrckus Tect, KOWTO IMpeacTaBisiBa Obp30 Menanupane (C JOJHU WIKM FOPHU KpaiHuIM) B IpoabipkeHue Ha 30
CEKYyH/IM, IIPU 33/1a/ieHa MHOTO BHCOKa MHTEH3UBHOCT. BposT Ha 000poTHTE ce 3amncBa 3a BCEKHU IIET CEKyHIH OT
HaroBapBaHeTo. MakcuMajHa aHaepoOHa MO XapaKTepu3upa MaKcHMallHaTa MOLI, KOSATO M3CIECIBAHUIT MOXE Ja
pas3BHe, B KOMTO M J1a € OT IeT CeKyHAHHTE MHTCPBAJIM HAa HATOBapBaHETO. AHaepoOEH KamanuTeT (HapudaH OIIe
cpenHa aHaepoOHa MoII) 1aBa HWHQOpPMAamus 3a OOMIOTO KOJIMYECTBO peanm3upaHa pabora 3a Isuata
MIPOIBDKUTENHOCT Ha Tecta oT 30 cexyHmu. KoeduimeHT Ha ymMopa € OTHOIICHHWETO Ha Hal-HHCKaTa KbM Haii-
BHCOKAaTa pa3BUTa MOIII 32 IIeT CeKYHIHNUTE WHTepBaIU B ipoueHTH (Jumurposa, 2018).

CrHopTHO-TIeIarOTHYECKUTE TECTOBE Ca MacoOBO NPHJIAraHW OT TPEHbOPH, MEAWIMHCKH CIICIHAINCTH, YIUTEIH I10
¢u3nyecko BB3MUTaHWE W CHOPT U Ap. IIpumepn 3a CIOPTHO-NENATOTHYECKUTE TECTOBE OpOi MOpEIHU JIMIEBU
oropH, Opoil TopenHH KOPEMHHU MNpecH, CKOK oT Msicto, Tect dnamuuro (Mishkat et al., 2023; Petekkaya et al.,
2019).

5. 3BAKJIIOYEHHUE

I/IHTepeC’bT KbM HaACXK/JHA OIICHKa Ha (I)yHKHI/IOHaHHI/I)IT pa60TeH KananmyuTeT pacTe mnopaad HAJIAYUETO Ha
Npoy4BaHUA CBbpP3aHU C Bpb3KaTa MCXKAY IOKA3aTCJIn Ha q)yHKL[I/IOHaJ'IHI/I pa60TeH KamanuTeT W MporHo3ara Ha
pa3aniIHn 3a00J19BaHMS U JA0pH NIPOABJLZKUTCITHOCTTA HA KUBOTA.

6. IPEITIOPBKU
HaCTO?[H.[I/IFIT TPpYyA AaBa MPEHOpPBbKa 3a U3CIICABAHC HaA q)yHKI_[I/IOHaJ'IHI/Iﬂ pa6OTCH KamanuTeT 3a ONTUMHU3HUPAHC HA
TPECHUPOBBYHUTE NPOrpaMu Ha CHOPTUCTHU U aKTUBHO CIIOPTYBAIH 3a 3/IpaBe.
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