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BAPIABEJIBHICTHh CEPIIEBOTO PUTMY SIK KPUTEPIN OI[IHKH
OYHKHOIOHAJBHOI'O CTAHY CTYAEHTIB 3 I'lNOKIHE3I€IO

HEART RATE VARIABILITY AS A CRITERIA FOR EVALUATING
THE FUNCTIONAL STATUS OF STUDENTS WITH HYPOKINESIA

Meta pocnigXeHHA. BuBUMTM eEKTMBHICTL BMKOPUCTAHHS MeTody BapiabenbHOCTI CepueBOoro putMy
ONs OLUiHKM (DyHKUIOHaNbHUX MOXIMBOCTEW OpraHiaMy Ta aganTauiiHux 3MiH B mpoueci peaganTauii CTygeHTiB
3 rinokiHesieto.

MeTtoau pocnimkeHHs. B gocnigpxkeHHax npuimanu yyactb 120 ctyaeHTiB Bikom 18+0,3 pokiB Y)Xropogcbkoro
HaLjioHanbHoro yHiBepcutety Ta MikHapoaHOro eKOHOMIKO-r'yMaHITapHOro yHiBepcuTeTY iMeHi akagemika CtenaHa
Jewm’aHuyka. Ha ocHOBi npoToKoniB MeguyHOro 0BCTEXEHHS, y4acHWKIB JocnigxeHHs Byno posnoginneHo Ha 2 rpy-
nu: isM4HO 340POBI CTYAEHTM Ta 3 rinokiHesielo. [nsa ouiHku yHKUIOHANbHUX CTaHy Ta piBHA aganTauiiHux 3miH
B YMOBax Pi3HUX MoAeNen 3aHATb 3 (Pi3M4HOr0 BMXOBaHHS BUKOPWUCTOBYBAnNM MeTon BapiabenbHOCTI cepLeBoro
putmy (BCP).

PesynbTatn. Ha ocHOBi aHanisy pesynbraTiB BUXIQHOMO piBHA MOKa3HWKa BeretatmBHoro 6anaHcy BCP 6yno
BCT@HOBIIEHO, WO rpyna 340pOBUX CTYOEHTIB 3a TUMOM perynsuii putmy cepusi BiGHOCUTbCS OO0 HOPMOTOHIKIB
(LF/HF=1,1£0,1). MNpwn uboOMy, B rpyni y4aCHUKIB 3 rinokiHe3ielo BereTatmeHuii 6anaHc 6yB 3milleHun B Bik cumna-
TnyHoi perynsiuii (LF/HF >1.0), ToMy gaHuid KOHTUHreHT OyB BifHECEHUIA 40 CMMMATOTOHIKIB. Pesynsraty BusiBne-
Hi nicna 3anponoOHOBaHOTO HaMM KOHTPOIBHOIO TECTYBAHHSA, 4EMOHCTPYIOTh NiABULLEHHS BEretatuBHoro 6anaHcy
Maike BABiYi B rpyni 30OPOBUX CTYOEHTIB Ta OAHOYACHE 3HWDKEHHS Oro napameTpiB B 3 pasu cepeq 00CTeXeHMX
3 TiNOKiHe3IE NOPIBHAHOIO 3i 3HAYEHHAMU (PIKCOBaHMMU 4O HaBaHTaxeHHS. KOHTpOsb 3a AMHaMIKOK napameTpis
BCP y yacosili i YacTOTHIin 06nacTsix, B yMOBax BUKOPUCTAHHSI CTYAEHTaMU 3 MinokiHe3ieto NpoTarom TpUBasnoro Yyacy
3anponoHOBaHOI HaMU MOAENi 3aHATb 3 I3UYHOTO BMXOBAHHS, YiTKO AEMOHCTPYE 36anaHCcoBaHiCTb MeXaHi3MiB
BaryCHO-CUMMAaTU4HOro TOHYCY, L0 NPOABNSAETLCA B 3HWKEHI 3HayeHb LF/HF B cTaHi cnokoto nopiBHSAHO 3 pesynbra-
Tamu BUSIBNEHNMMW Ha NOYaTKYy AOCNIIKEHHS.

BucHoBku. Pe3synbsrat JocnidkeHHst 4EMOHCTPYHOTh €(PEKTMBHICTb BUKOPUCTAHHSA MOKa3HWKIB BapiabenbHo-
CTi CepLeBoro putMy B SIKOCTi iHpOpMaTMBHUX MapKepiB OUiHKM OYHKLIOHANbHOrO CTaHy CTyAEHTIB 3 rinokiHesien
Ta KOHTpOMo 3a nepebiroM aganTauiiHO-KOMNEHCATOPHUX peakLin B yMOBaXxX roCTPMX HaBaHTaXeHb Ta B MPOLecC
peaganTauii pe3epBsiB iX OpraHiamy.

KniouyoBi cnoBa: BapiabenbHICTb CepLEBOro puTMy, rinokiHesis, BereTaTnBHUIA GanaHc, aganTauiiHi 3MiHu.
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The purpose of the research. To study the effectiveness of using the heart rate variability method to assess
the body’s functional capabilities and adaptive changes in the process of readaptation of students with hypokinesia.

Research methods. 120 students aged 18+0.3 years of the Uzhhorod National University and the Academician
Stepan Demianchuk International University of Economics and Humanities participated in the research. Based on
the medical examination protocols, the study participants were divided into 2 groups: physically healthy students
and those with hypokinesia. The method of heart rate variability (HRV) was used to assess the functional state
and the level of adaptive changes in the conditions of different models of physical education classes.

The results. Based on the analysis of the results of the initial level of the autonomic balance indicator of HRYV, it
was established that the group of healthy students are normotonic according to the type of heart rhythm regulation
(LF/HF=1.1£0.1). At the same time, in the group of participants with hypokinesia, the autonomic balance was shift-
ed towards sympathetic regulation (LF/HF >1.0), so this contingent was classified as sympathotonic. The results
revealed after the control testing proposed by us demonstrate an increase in vegetative balance by almost two times
in the group of healthy students and a simultaneous decrease in its parameters by three times among those exam-
ined with hypokinesia compared to the values fixed before the load. Control over the dynamics of HRV parameters in
the time and frequency domains, under the conditions of long-term use by students with hypokinesia of the physical
education model proposed by us, clearly demonstrates the balance of the mechanisms of the vagus-sympathetic
tone, which is manifested in the reduced values of LF/HF in a state of rest compared to results found at the beginning
of the study.

Conclusions. The results of the study demonstrate the effectiveness of using heart rate variability indicators
as informative markers for assessing the functional state of students with hypokinesia and monitoring the course
of adaptive and compensatory reactions under conditions of acute stress and in the process of readapting their body

reserves.

Key words: heart rate variability, hypokinesia, vegetative balance, adaptive changes.

IMocranoBka mpoosaemu. Ilomyk iHbOpMATHB-
HHAX TIOKa3HWKIB OIIIHKKA peajhbHOTo (YHKITIOHATb-
HOTO CTaHy OpraHi3My CTYICHTIB 3 TIITOKiHE3i€I0
BUKOPHUCTOBYIOUM HAWOUIBIIT HAyKOBO-OOTPYHTOBaHI
METOI MEINKO-010JI0TITHOTO KOHTPOIIIO IPOTATOM
OCTaHHIX JEKiIbKa AECATUIITH € OHI€I0 3 HAHOIIbII
aKTyaJIbHUX, CHIPHUX Ta OIHOYACHO HEBUPINICHHUX
mpo0IieM, SKi MOCTAIOTh Tepe] MUIOK0 TUISSI00 Hay-
KOBIIIB 3 0i0JIOTil, METUITMHN Ta (hi3MIHOTO BHXO-
BaHHA [2; 4; 13; 22]. CxmagHICTh MPaKTUIHOI peati-
3ar1ii JaHOTO MUTAHHS TIOJISTAE B BiICYTHOCTI YiTKUX
KpUTEpiiB BIIOOPY CTYACHTIB, SKUX HEOOXITHO Bij-
HECTH JI0 KaTeropii ocid 3 mpobiemMaMu TimOKiHe3ii.
Bigomo, 110 TinmoKiHE31s — CTaH OpTraHi3My 3 HU3bKUM
pPIBHEM PE3MCTEHTHOCTI JI0 CTPECOBOTO ITOApa3HHUKA
B IIpolleci me3amamnTarii BHACTIJOK HEIOCTaTHHOL
(hizmuHOi akTHBHOCTI, abo ii BiacyTHOCTI [6; 8; 18].
OpnnHak, HE3Ba)KAIOYM HA YBary, SKy HPHIUISIOTH
HAyKOBIIl TIOMTYKY €(PEeKTUBHUX MUISIXIB BHPIMICHHIO
IaHoi mpoOIeMH, pe3yabTariB  (QyHIaMEHTATHHUX
JOCITIDKEHD 3 YiTKOIO Tpajallii MOETHAHHS B €IUHY
CHUCTEMY KOHTPOIIO HEOOXiMHWX MapKepiB 3 BHKO-
puctanHsaM (izionoriganx, 6ioXiMidHHX, Mopdome-
TPUIHHX, (PYHKIIOHATHPHUX METOMIB, HPEICTaBICHO
B CYYacHI¥ HayIli B HEIOCTATHIM KiJTBKOCTI.

AHaJi3 oOcCTaHHIX JocCHiTKeHb i myOmikamiii.
Bupuaroun mporiecu peamanTallii opraHizMmy JOmeH
3 TINOKIHE3I€I0 B yMOBaX MPaKTHYHOI peamizalii
pI3HOMAaHITHAX MOJENI HAaBaHTAXKEHb Ta OMATKOBI
eproreHHi 3aco0HW, IOCHITHUKH BHUKOPHUCTOBYBAIH
HaWOIBII PO3IMOBCIOMKEHI B CHCTeMi (Di3HIHOTO
BUXOBAaHHS METOIW KOHTpoiio [1; 4; 15; 25]. OnHak,
BpaxoOBYIOUH TOH ak, 0 mpobdIeMH 3 TITOKIHE31€I0

B OLIBIIOCTI BUTIAAKaX TOB’sI3aH] 31 3HWKEHHS aJlal-
TaIIMHUX PE3epBiB OpraHiaMy Ta aucOamaHCcOM
B po0OTI (YHKITIOHAIEHOI CHCTEMH, BUKOPHUCTAHHS
«KJTACHYHUX» METOJIIB KOHTPOIIO B (hi3MIHOMY BHXO-
BaHHI CTYJICHTIB HE JO3BOJISIOTH B IMOBHIM Mipi 9iTKO
BH3HAUNTH CTAaH OPTaHi3My Ta PiBEHb HOTO pe3wuc-
TEHTHOCTI IIOJI0 MIPOTH/IIi 30BHINTHHOMY CTPECOBOMY
MTONIPa3HUKY TICIS TPUBAJIOI Je3aJarTailii, a TaKoxX
pO3pO0KH €(PEKTUBHUX INUIAXIB KOPEKIIl Mojene
HaBaHTaXeHs [5; 10; 12; 22].

B cnoptuBHI IiSIBHOCTI 1A OIIHKH (YHKITi-
OHAJTFHUX MOXIJIMBOCTEH OpraHi3My Ta BHBYEHHIO
0COOIMBOCTEH TIPOIIeCiB KOPOTKOYACHOI Ta JOBTO-
TpUBAJIOi amanTallii aKTHBHO BUKOPHCTOBYIOTh METOJ
BapiabenmbHOCTI ceprieBoro putmy (BCP) [3; 19].
Bimomo, mo BCP Bimirpae BaXJIMBY poJib B OITIHITI
MIEPIOTUIHIX TIPOIIECiB HAMIPYKEHOI PETYIIAIIT PUTMY
cepisl B yMOBax M’s130Boi misutbHOCTI [13; 14; 20].
HesiamoBimHicTh Gi3MYHNX HaBAaHTAKEHD (ITOKA3HHU-
KiB 00CATY Ta IHTEHCHBHOCTI) afanTaIlifHuM pe3ep-
BaM OpraHi3My (HacaMIIepes OB’ I3aHNX 3 CHepro3a-
Oe3IeYeHHSIM) € OCHOBHOIO MPUIMHOIO BHUEPIAHHIM
pecypciB Oprafizmy, o MPU3BEAE 10 AaKTUBAIlIi KOM-
MEHCAaTOPHUX TMPOIECIB Ta MOAAIBIIOTO PO3IBUTKY
nezamanrarii [6; 7; 17]. Ilokazauku BapiaGeTbHOCTI
CEpIIEBOTO PUTMY YiTKO BiI0OpaXKaroTh JaHUH IIPOIIeC
3pUBY aJanTallii BHACIiI0OK 3MIIIeHHS BETeTaTHBHOTO
Oamancy B OIK CHMITaTHYHOI 9 TTapacHMITaTHIHOI
peryismii [3; 14]. He3Baskarouu Ha 9UCENBHICTH pOOIT
TTOB’ I3aHUX 3 BUBYCHHAM €(PEKTUBHOCTI 3aCTOCYBaHHS
CTaTUCTUYHHUX Ta CIEKTpaIbHUX IMOKAa3HUKIB Bapia-
OEIIBHOCTI CEPIIEBOTO PUTMY B ITPOQECiiHOMY CIIOPTI,
(i3MYHOMY BHMXOBaHHI 3OPOBUX JIIONCH, MUTAHHS
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BIJIHOCHO JIOLIJIBHOCTI BHKOpUCTaHHS Metonmy BCP
B SIKOCTi 1H(OPMATUBHOTO KPUTEPilO OIIHKH aJar-
TaI[IfHUX PE3epBiB y CTYJICHTIB 3 TiMOKIHE31€0 MpO-
JIOBXYIOTh 3aJIMIIATUCh JUCKyciiHumu [13; 20].

Mera crarTi — BUBUMTH €(EKTHBHICTb BUKOPH-
CTaHHS METOy BapiaOeIbHOCTI CEPIIEBOTO PUTMY JIJISI
OLIIHKK (DYHKIIOHATBHUX MOXKIJIMBOCTEH OpraHizmy Ta
aJanTalifHuX 3MiH B MPOIIECi peajanTarlii CTy/JICHTIB
3 TIMOKIHE3I€T0.

MeTtonu nmociimkeHHsl. B J0CHiKCHHSX TIpH-
Hmanuygacts 120 crynenTiB BikoM 1 8+0,3 pokiB Yxkro-
POACHKOTO HAIIOHANBHOTO YHiBEepcUTETY (M. YKro-
pon) Ta MiXHApOJHOTO EKOHOMIKO-TYMaHITapHOTO
yHiBepcUTeTYy iMeHi akajemika Crenana Jlem’ ssHuyka
(M. PiBne). Ilepion mpoBeaeHHs IOCTiIKEHb TPUBAB
3 12.02. mo 12.07.2024 poky. Ha ocHOBI mpoToKoIiB
MEINYHOTO OOCTE)KEHHS, YYaCHUKIB OCIIIKCHHS
Oyno posmoniueno Ha 2 rpynu. [Jo ckiagy nepmioi
TPYIY BBIAIITH (hi3UYHO 3A0POBi CTYACHTH B KIJIBKOCTI
70 oci6. [IpencraBHnkamu Apyroi rpynu ctanu 50 cTy-
JICHTIB 3 TimokiHe3iew. [licas TOsSCHEHHS PU3UKIB
1 epeBar JAOCIIIPKEHHS YUYaCHUKHU TiAnucanu Gopmy
iH(DOPMOBAaHOT 3TOJM, TMiATOTOBICHY BiAMOBITHO
J0O eTHUYHUX CTaHaapTiB [enbciHChKOI Aekmapartii.

st BU3HAYEHHS CTaHy BEreTaTMBHOI HEPBOBOI
cucremu (BHC) ywacHukiB oOCTeXEHUX Tpymn Ha
BCiX eTamax JOCTiKeHHS BHKOPHCTOBYBAJIH METOI
BapiabenbpHOCTI cepueBoro putmy (BCP). Mownitop
cepueBoro putmy Polar V800 BukopucToBYBamu ist
BuMiptoBaHHs iHTepBaniB RR. Yacrtoty cepueBmnx
CKOpo4YeHb 1 HeoOpoOneni iHTepBamum RR peectpy-
BaJIM 3a JIOTMIOMOTOI0 JaT4WKa, BCTAaHOBJIEHOTO Ha
Harpyaaomy pemeni (H10, Finland). [ani intepBany
RR Oynu 3aBaHTa)keHI Ha KOMII FOTEp 4epe3 BeO-cep-
Bic Polar Flow. Ilporpamue 3abe3neuyennss Kubios
HRYV Standard 3.5.0. BukopucToByBanocs 1is po3pa-
XyHKy napametpiB BCP y yacosiii 1 4acToTHiii obnac-
TsX. BuUMipioBain HACTYyMHI TOKAa3HUKH: CTaHJApTHE
BigxuneHHs RR-intepBaniB (SDNN, mc); HE3bKOYAC-
ToTHU criekTp notyxHocTi (LF, %); BucokowyacToT-
Huit cnekrp noryxuocti (HF, %); cmiBBinHOmEHHS
LF/HF (BereraruBHuii 6ananc). Peectpauii curnamnis
inTepBaniB RR B oOcrexxennx BigOyBanach mpoTs-
roM 5 XB. B TIOJIOKEHHI CHJITYH B CTaHi CIIOKOIO JI0 Ta
MiCIIs 33/1aHUX HABAHTAXKCHb.

JocmimxeHHs BiOyBaIKuch B ACKIbKA eTari:

— Ha MO0YaTKy JOCTIIKEHHS, BHKOPHCTOBYIOUH
CTaTHUCTUYHI Ta CIEKTPalbHI MOKa3HUKH Bapiabelnb-
HOCTI CEpLEBOr0 PUTMY BHU3HAYAIH JI0 SIKOTO 3 TPHOX
TUMIB peryisinii (CMMMaToTOHIKH, BarOTOHIKH, HOP-
MOTOHIKH) BiJHOCSTHCA TPEICTABHUKH OOCTEKEHUX
rpyn. KoHTponb 3a 3MiHO0 mnokasnukie BCP Big-
OyBaBCsl B CTaHi CIIOKOIO JI0 Ta Ticis HaBaHTaKEHb

(xoHTpONBHE TecTyBaHHs). Ilin 4ac KOHTPOIBHOTO
TECTYBaHHS yYaCHUKHU AOCHIHPKEHHsI BUKOHYBAJIH JIBi
CHJIOBI BIIPaBU «Tsra Ha OO 3a TOJIOBY» Ta «PO3THU-
HaHHS HIr Ha Onoui» mo 4 cetu B KOoHiH. [HTEpBan
BiJIOYMHKY MiXk ceram ctaHoBuB 50-60 c. Bennuuna
HaBaHTaXXEHb B KOXKHOMY ceTi cranoBmiia 15 [1IM, o
BcepeaHboMy ckiagae 62—65%sin 1 [IM[6;8]. Bupasu
BUKOHYBAJIHChH B MOBiIIbHOMY Temili (2/4 ¢) mo moBs-
HOTO M’SI30BOTO CTOMJICHHSI 3 Bi/IMTOB1THOIO TEXHIKOIO,
siKa MpUTaMaHHa JUIsl cuiaoBoro dituecy [7; 17; 18].
— MPOTATOM 5 MiCALIB IpyIa 3J0POBUX CTYICHTIB
MPOJOBKYBaJla BUKOPUCTOBYBATH B IPOLIECi aKTUBHOT
PYXOBOI IisUTBHOCTI JINIIIE KOMITJIEKC BIPAB Ta apame-
TpH 00CATY. IHTEHCUBHOCTI HaBaHTa)KEHHS, K1 peati-
30BYIOTHCS B TIPOIIECI 3aHSITH 3 (DI3MYHOTO BUXOBAHHS
ByHiBepcHuTeTi. [ pyna cTyneHTiB 3 riNOKiHE3i€10 B IPO-
neci peaganTainii BUKOPUCTOBYBAJIU 3alPOIIOHOBAHY
HaMH MOJIENb 3aHSATh PO3pOOJIEHYy HAa OCHOBI CHJIO-
BUX BIIPaB B TpeHa)kepax, MapamMeTpHu HAaBaHTAKECHb
SKUX HE TiepeBuInyoTh 15 [IM. B kiHIi gaHoro erarmry
TaKOXX MPOBOAMIIM MOPIBHSUILHUM aHAI3 3MIHU JOCITi-
JDKYBaHUX CTAaTHCTUYHUX Ta CIEKTPAJbHUX MOKa3-
HukiB BCP B mpomeci KOHTPOJBHOTO TECTYBaHHS.
[t o0umciIeHHs] OTpUMaHUX JaHUX BHKOPHCTO-
BYBaJIU METOAM MaTeMmaTuyHoi cratuctuku (IBM
SPSS Statistics 26). Jns BU3Ha4YeHHs HAHMEHIIIOTO
pO3Mipy BUOIpKH 1151 JOCTIIKEeHH (PO3paxyHOK CTa-
TUCTUYHOI MOTYKHOCTI) BUKOPUCTOBYBAJIU IIPOTPaMy
G-Power 3.1.96 (Himeuunna). BukopucTtoBytouu Kpu-
Tepiii KonmoropoBa-CMipHOBa BH3HaUalId HOPMaib-
HUH PO3MOALI, y BUNAIKy HOrO BIICYTHOCTI 3acTo-
COBYBaJlM HeMapaMeTpU4HI METOAM JOCIHiIKCHHS.
Busnavyanu median, interquartile range (IQR). /IBox-
(axkTopHUIl paHroBUM aucnepciiiHuii aHanmiz Opi-
OMaHa JUig 3B’SI3aHUX BHUOIPOK BUKOPHCTOBYBAJIU
JUIl TIOPIBHSIHHSI TIOKA3HUKIB B YaCOBHX BiJpi3Kax
KOHTPOJIIO Ha OJTHIH 1 Tiif 5ke BHOIPIIi JOCTIIKYBaHUX.
Buknan ocHoBHoro marepiaay. Ha puc. 1 npen-
CTaBJICHI pe3yJIbTaTH 3MiHHU MMOKa3HUKa CTaHAAPTHOTO
BigxuineHHss RR-intepsanie (SDNN) y cryaeHTiB
00CTeX)EeHUX TPYH Ha BCIX eTamax JOCIiIKSHHSI.
[MpoBenennii Ha mMOYaTKy MOOCTIMXKEHHS TOPiB-
HSUIbHUM aHali3 pe3y/ibTaTiB BUXITHUX MapameTpiB
(mo wnaBantaxeHHs) SDNN cepen o0cTexxeHOTo
KOHTHHTE€HTY CBiUYUTh TpPO T€, MO y CTYACHTIB
3 TIINOKIHE31EI0 JaHUH CTaTUCTHYHUN MToka3HUK BCP
B 1,7 pasu mepeBuiye 3HayeHHs (hikcoBaHI B TpyIi
3710poBUX 0ci0. BusiBieHo, 1o y BiAmoBias Ha ¢i3ud-
HUH MoApa3HUK (KOHTPOJBHE TECTYyBaHHS), B TPYyIi
30POBUX CTYACHTIB KOHTPOJBOBAHWN TOKA3HUK
JEeMOHCTpPYE MiABUIIEHHS mapamerpiB Ha 17,8%
(p<0,05), a cepen y4acHHKIB 3 TIOKiHE3i€I0 — 3HU-
skeHHs Ha 56,2% (p<0,05).
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Pesynbrati BusABIEHI Michas 5 MiCSMiB BHUKOPH-
CTaHHSl yYaCHHKaMH JOCIHiKeHHS 3aJaHuX Moje-
JieH 3aHATh 3 (PI3MYHOTO BUXOBaHHS, JEMOHCTPYIOTH
CYTT€BI 3MiHU mapameTpiB mokazHuka SDNN mwume
B TPy CTYJIEHTIB 3 TiMoKiHe3ierw. BeraHoBneHo, 1m0
MOPIBHIHO 3 BUXIAHUMH JaHUMH, TapameTpu SDNN
(B cTaHi CIIOKOIO JT0 HABAHTAXKEHHS ) TTICIJIS TPUBAJIOTO
nepiofy peaganTtaiii 3HU3MIUCH Ha 26,6% (p<0,05),
IO CBiYUTH MPO MiABHLICHHS PiBHS PE3HCTEHTHO-
CTi 10 (i3UYHUX HaBaHTaXeHb. [Ipu 1bOMY, micis
KOHTPOJIFHOTO TECTYBaHHSI MU CIIOCTEPIraeMo Mij-
BUIICHHS JaHOTO CTAaTHCTUYHOTrO Moka3Huka BCP
Ha 15,3%, mOpiBHSIHO 31 CTAaHOM cIOKOO (puc. 1).

Ha puc. 2 npencrasieHi pe3yisTaTy 3MiHHA OKa3-
HUKa HU3bKOYACTOTHOI CHEKTPaJbHOI ITOTY>KHOCTI
(LF) y cryneHTiB oOcTe:KeHHUX TPyl Ha BCiX eTamax
JIOCIIIKEHHS.

BcranoBneno, mo Ha MOYarKy IOCIiIKCHHS
BUXinHI 3HaueHHs LF B rpy1Ii cTyIeHTiB 3 TiNOKiHE31€10
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3a0ponl CTVICHTH

BCTan CIokokR
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MiCTA 5 MICAIIE JAHATH

Ha 19,0% (p<0,05) nmepeBuIyOTh pe3yibTartu (ikco-
BaHi cepenl Gi3MYHO 30POBUX yUaCHHUKIB. Pesynbratu
BUSIBJICHI MiCJIsl KOHTPOJIBHOTO TECTYBaHHS (HaBaHTa-
seHHs 15 [IM), neMOHCTPYIOTh MiJABUILEHHS MOTYX-
Hocti LF (akTuBamiss cuMmaTH4yHO! JTAaHKH PETYIIsi-
uii) Ha 15,1% (p<0,05) B Tpyni 300pOBUX CTYAEHTIB
Ta OTHOYACHE 3HIDKEHHS HOTO CIIEKTPaJIbHOI MOTYX-
HOCTI cepeJl 00CTeXeHHX 3 TinokiHesiero Ha 24,2%
(p<0,05).

AmHaui3 pe3yabTariB criekTpaibHoro anaiizy BCP
micnst 5 MicsAiB BUKOPHCTAHHS yYacHUKaMH JOCITi-
JOKEHHSI 3aJJaHUX MOJIeNiel 3aHATh 3 (PI3UYHOTO BUXO-
BaHHS CBiTYUTH IO Te, IO B TPYIli 3JO0POBUX CTYy-
JICHTIB MapaMeTpu nmokasHuka LF He 3MiHIOIOTh CBOIX
3HAUCHb SK B CTaHi CIOKOIO, TaK 1 micis (i3udHOro
HaBaHTaxeHHA. OHaK, y CTYAEHTIB 3 TiMOKiHE3i€lo,
MiCIIs BUKOPUCTAHHS MPOTATOM JIAaHOTO Mepiofy dacy
3aIpOMOHOBaHOT HAMU MOZETI 3aHiTh 3 (i3UUIHOTO
BUXOBaHHSI, MOPIBHIHO 3 BUXiTHUMHU JaHUMH B CTaHi
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CIIOKOIO, BiIOYBAa€ThCSI 3HMKEHHS HU3bKOYACTOTHHX
koimBaHb criekTpy (LF) 3 71,1% no 60,3%.

Ha puc. 3 npencrasieHi pe3yibsTaTy 3MiHHA OKa3-
HUKa BUCOKOYACTOTHOI CHEKTPAJIbHOI ITOTY>KHOCTI
(HF) y ctynentiB o0cTexeHuX Tpyl Ha BCIX eTamax
JOCIIIKEHHS.

AmHamiz pesynpTariB, (IKCOBAaHMX Ha MOYATKY
JOCITI/PKEHb, CBIJUUTH IO BUXITHI mapaMerpu (10
HaBaHTaxeHHs)) HF y cTyneHTiB 3 rimokiHesi€o Ha
19,0% a4l OPiBHSHO JaHUMH BUSBICHUMH Y TPy
3p0poBux oci6. Ilicis roctporo ¢izuyHoro HaBaHTa-
KEHHSI, B TPYIIi 30POBUX CTYIEHTIB KOHTPOJIbOBaHUH
MMOKa3HUK JIEMOHCTpYE 3HIKeHHS Ha 15,1% (p<0,05)
Ta miABHIICHHS TapaMeTpiB Ha 24,2% (p<0,05) cepen
YUYaCHHUKIB 3 TIOKiHE3I€T0.

Pesynbrary, ocobnrBocTeit 3MiHM PiBHS MapachM-
narnuHoi aktuBHOCTI (HF) B 3amanmux ymoBax m’s-
30BOi ASUTBHOCTI, BUSBJIEHI B KiHI JIpyroro eramy
cepel] TpyIH 3JOPOBHUX CTYACHTIB, IPAKTUYHO HE Bij-
PI3HSIIOTBCS Bl JaHMX OTPUMAHUX Ha TIOYATKY JOCHi-
mokeHHA. [Ipu 1bOMY, Y CTYAEHTIB 3 TiMOKiHE3i€lo,
MiCJIsT BUKOPUCTAHHS TPOTSTOM 5 MICSIIB 3aHATH
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3alpOMOHOBaHOT HAMU MOZETI 3aHiTh 3 (i3UYIHOTO
BUXOBaHHsI, MOPIBHSHO 3 BUXIJHUMHU JAHUMH B CTaHi
CIIOKOI0, Bi1OYBa€THCS MiIBUILICHHS BACOKOYACTOTHHX
xonmuBaHb cnektpy (HF) 3 28,9% mo 39,9% (puc. 3).

Ha puc. 4 npencrapieHi pe3yibTaTd 3MiHH PiBHS
BEreTaTMBHOrO OajaHCy MiXK CUMIATHYHOIO Ta Mapa-
cumnarnynoto aktuBHicTio (LF/HF) y crynentiB
00CTeXEeHUX TPYH Ha BCIiX eTamax JOCIiIKCHHS.

Ha ocHOBi aHami3y pe3ynabTariB BHXITHOTO PiBHS
MoKa3HHUKa BereratuBHOro 6anancy BCP Oyio BcTanos-
JICHO, IO TPYTIa 37I0POBUX CTYACHTIB 32 TUIIOM PETYJIsILii
PUTMY CepIls BiTHOCATBCs 10 HopMoToHikiB (LF/HF=
1,140,1). [Ipu poMy, B Tpymi y4acHHKIB 3 TilOKiHe-
3i€10 BereTaTUBHUI OaaHc OyB 3MilIeHnH B Oik cuMmma-
tuuHoi peryssimii (LF/HF >1.0), Tomy naHuii KOHTHH-
TeHT OyB BiJJHECCHUII JI0 CUMIIATOTOHIKIB. Pe3ynbraru
BUSBJICHI TICTISI 3alpPOTMIOHOBAHOTO HAMH KOHTPOJIb-
HOTO TECTYBaHHs, IEMOHCTPYIOTH IiJIBUIICHHS Bere-
TaTUBHOTO OajlaHCy MaiiKe BIBiYl B TPYIHi 3MOPOBHX
CTYACHTIB Ta OJHOYACHE 3HW)KEHHS HOro mapaMmeTpiB
B 3 pasu cepell 00CTEKESHUX 3 TIMIOKIHE3I€0 MOPIBHS-
HOTO 31 3HaYeHHSIMHU (HIKCOBAHUMH JI0 HABAaHTAKCHHS.
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Pesynbrarti mono 3MiHM 3Ha4eHb BET€TATHBHOTO
OanaHcy micis 5 MicsIiB BUKOPUCTAHHS yUYaCHUKAMH
JIOCITI/DKEHHS 3a/IaHUX MOJIENIed 3aHATh 3 (PI3UIHOTO
BHUXOBaHHS CBIAYUTH NMPO TE, IO B TPYHi 3I0POBHX
CTYACHTIB TMapaMeTpu OCTIIKYBAaHOTO MOKa3HUKa
HE 3MIHIOIOTLCA SIK B CTaHi CIIOKOKO, TaK 1 MiCIIs
(i3MYHOrO HAaBAaHTAXCHHS, MOPIBHAHO 3 BUXiAHUMH
nmanvmu. OHAK, y CTYJACHTIB 3 TIMOKIHE31€I0, MiCs
BUKOPDHCTaHHA MpPOTATOM JaHOTO TepioAy dacy
3alpPOIMIOHOBAHOT HAMKU MOJENi 3aHATh 3 (Hi3UUIHOTO
BHXOBaHHSI, MOPiBHSIHO 3 BUXITHUMHU JaHUMH B CTaHi
CIIOKOF0, BiJIOyBa€ThCs 3HMKEHHS nokasuuku LF/HF
Ha 40,0% (p<0,05).

TakuMm 4MHOM, B MpolEeci MPOBEACHOTO OCIi-
JDKEHHS! OyNio BUSIBICHO, IO y CTYACHTIB 3 TilOKi-
Hesiero BuxinHi 3HaueHHss SDNN B 1,7 pasis Bumii
MOPIBHSAHO 31 3J0POBUM KOHTWHTEHTOM JaHOI BiKO-
BOI IpynH, IO CBiAYUTH NPO OiNBII HaANpyKEHY
perynsinii putMmy cepus [3, 13] B ocrannix. [pu
UbOMY, OTPHMaHi TapaMeTpu CIHiBBiAHOIICHHS
HU3BKOYaCTOTHOTO JI0 BHCOKOYACTOTHOTO fiama-
30Hy cnektpy pumy cepust (LF/HF) B crani criokoto
Ha MOYaTKy AOCITIIKEHHS AEMOHCTPYIOTh, 110 caMe
y Tpymi CTYIEHTIB 3 TIMOKIHE3i€I0 CIIOCTEPiraeMo
3MIIL[EHHs BETETaTUBHOTO OanaHCy B OiK CUMITaTH4-
HUX BIUIMBIB, IO TAKOXX BKa3y€ Ha HANPY>KEHY pery-
JALil0 puTMy cepus. BuseneHi HamMu pe3ynbTaTu
BUXITHMX TapameTpiB moka3zHukiB BCP, ocobmmBo
cuiBigHomenHs SDNN Ta piBHS BereTaTHBHOTO
OanaHCy, CyTTE€BO BiApI3HAIOTHCS BiJ JaHUX Mpe.-
CTaBJICHUX B Cy4yacHI HayKoBi#l miteparypi [19, 20].
Pesynwsratn cnexrpansHoro anamizy BCP BusiBneni
MiCJIsl TOCTPOTO HAaBAaHTaKEHHS, IEMOHCTPYIOTh Mil-
BULICHHA aKTHUBHOCTI MapacUMIIATUYHOI JIAHKU Ta

3HWKCHHS CHMIIATHYHOI Y Tpymi CTYAEHTIB 3 Timo-
KiHE31€10, M0 CBiTYUTH MPO MOCHIICHHS BarycHOTO
BIUIMBY Ha CHHYCOBHM BY30J CEpIsl Ta MOXIUBUHI
MpOsiIB KOMIIEHCAaTOPHUX peaklildl BHACTIIOK HEHO-
CTaTHBOTO PiBHA (YHKLIOHAJILHUX pE3epBiB Opra-
Hi3My [7; 8; 24]. KoHTponb 3a TUHAMIKOIO Tapame-
TpiB BCP y vacogiii i vacToTHi# 067acTsAX, B yMOBax
BUKOPUCTAHHS CTYACHTAaMH 3 TIOKiHE3i€0 MpoTs-
TOM TPHBAJIOTO Yacy 3alporoHOBaHOI HAMU MO
3aHATH 3 (PI3UYHOTO BUXOBAaHHS, YITKO JIEMOHCTPYE
30aTaHCOBaHICTb MEXaHi3MiB BaryCHO-CHMITaTHY-
HOTO TOHYCY [14; 20], U0 MPOSABISETHCS B 3HUKECHI
snadeHb LF/HF B cTani ciokoro mopiBHIHO 3 pe3yiib-
TaTaMH BUSBICHUMH Ha TIOYaTKy JOCIHiJKCHHS.

BucnoBku. Pe3ynsratu 1ociiKeHHS IEMOHCTPY-
I0Th €(PEKTUBHICTh BUKOPUCTAHHS TIOKA3HUKIB Bapia-
0eTBHOCTI CEepLEeBOTO PUTMY B SIKOCTI iHpOpMaTUBHUX
MapKepiB OLIHKH (DYHKIIOHAJIBHOTO CTaHy CTYACHTIB
3 TIMOKIHE31€10 Ta KOHTPOIIO 3a mepedirom ananra-
iITHO-KOMIIEHCATOPHUX peakliii B yMOBaX TOCTPHX
HaBaHTaXeHb Ta B MpOIeCi peajanTalii pe3epsiB ix
opraHizmy. OTHOYacHO, OTPUMaHi pe3yJIbTaTH BUKIIU-
KalOTh HU3KY CIIPHHUX MMUTaHb MOB’A3aHUX 3 TUM, SIKi
came nokazHuku BCP 4iTko BKa3yroTh Ha HaIllpy>KeHY
PETYISAIII0 PUTMY CEpPIIsl Y CTYACHTIB 3 TINOKIHE3I€ET0.

[epcnekTrBY NOAATBIINX AOCTIKEeHb. B oxans-
HIOMY IUTaHY€ETHCS TPOBEACHHS €KCIIEPUMEHTATbHIX
JTOCITIJKEHB 010 IPAKTUYHOIT peaizallil IMpoKoro
criekTpy (izionoriuHnX Ta OIOXIMIYHUX METOJIB
KOHTPOJIIO 3a MPOILIECH ajJamnTallii Ta mposiBy KOMIICH-
CaTOpHHX pEaKlili Ha CTPECOBHUX MOAPA3HHK Y CTy-
JICHTIB 3 TIMOKIHE31€10 3 METOI0 MiABHIICHHS (DyHK-
iIOHANBHUX PE3EPBiB Ta PiBHS PE3UCTEHTHOCTI HA TIIi
MeXaHi3MIB peasianTartii.

CMUCOK BUKOPUCTAHUX IKEPEN:
1. Arena R., Pronk N., Woodard C. Novel Approaches to Addressing the US Physical Inactivity and Obesity
Pandemics: An Opportunity for Religious Organizations. American Journal of Medicine. 2024. 137(3): 240-248.

https://doi.org/10.1016/j.amjmed.2023.11.020.

2. Arigo D., Konig L. Examining reactivity to the measurement of physical activity and sedentary behavior among
women in midlife with elevated risk for cardiovascular disease. Psychology & Health. 2024. 39(3): 319-335. https://

doi.org/10.1080/08870446.2022.2055024.

3. Bentley R., Vecchiarelli E., Banks L., Gongalves P., Thomas S., Goodman J. Heart rate variability and recovery
following maximal exercise in endurance athletes and physically active individuals. Applied Physiology, Nutrition,
and Metabolism. 2020. 45(10): 1138-1144. https://doi.org/10.1139/apnm-2020-0154

4. Bourdier P., Simon C., Bessesen D., Blanc S., Bergouignan A. The role of physical activity in the regulation of
body weight: The overlooked contribution of light physical activity and sedentary behaviors. Obesity Reviews. 2023.

24(2): e13528. https://doi.org/10.1111/obr.13528.

5. Casimiro-Andujar A., Artés-Rodriguez E., Diez-Fernandez D., Lirola M. Effects of a Physical Exercise
Programme through Service-Learning Methodology on Physical Activity, Physical Fitness and Perception of Physical
Fitness and Health in University Students from Spain: A Preliminary Study. International Journal of Environmental
Research and Public Health. 2023. 20(4): 3377. https://doi.org/10.3390/ijerph20043377.

6. Chernozub A., Manolachi V., Potop V., Khudyi O., Kozin S., Bokatuieva V., Kizilova A., Stanescu M.,
Timnea O. Kinesiological models of the neuromuscular system readaptation in mature women after prolonged
hypokinesia. Health, Sport, Rehabilitation. 2023. 9(1): 78-92. https://doi.org/10.34142/HSR.2023.09.01.07

139



lMeparoriyHa iHHOBaTMKa: CyyacHiCTb Ta nepcnekTueun, 2024

7. Chernozub A., Hiukhov I., Drobot K., Synytsia A., Rymyk R., Pyatnychuk H., Leshchak O., Malanyuk L., Potop
V. Correlation between load volume and indicators of adaptive body changes in untrained young men participating
in fitness. Journal of Physical Education and Sport. 2024. 24(2): 321-328. https://doi.org/0.7752/jpes.2024.02038

8. Chernozub A., Tsos A., Aloshyna A., Korobeynikov G., Syvokhop E., Koval V., Tkhoreva |., Shashenko M.,
Potop V. Enhancing the physical education system for students with hypokinesia using power fithess technology.
Journal of Physical Education and Sport. 2024. 24 (6): 1417-1423. https://doi.org/10.7752/jpes.2024.06160

9. El-Ashker S., Al-Hariri M. The effect of moderate-intensity exercises on physical fitness, adiposity, and
cardiovascular risk factors in Saudi males university students. Journal of Medicine and Life. 2023. 16(5):675-681.
https://doi.org/10.25122/jmI-2023-0018.

10. Fermino R., Guerra P. Stand Up for Yourself: Tackling Sedentary Behavior through Exercise and Lifestyle.
International Journal of Environmental Research and Public Health. 2023. 20(5): 4673. https://doi.org/10.3390/
ijerph20054673.

11. Jaremkdéw A., Markiewicz-Gérka |., Hajdusianek W., Czerwinska K., Ga¢ P. The Relationship between
Body Composition and Physical Activity Level in Students of Medical Faculties. Journal of Clinical Medicine. 2023.
13(1):50. https://doi.org/10.3390/jcm13010050.

12. Kocjan G.,AvsecA., KavCi¢ T. Feeling too low to be active: Physical inactivity mediates the relationship between
mental and physical health. Social Science & Medicine. 2024. 341: 116546. https://doi.org/10.1016/j.socscimed.
2023.116546.

13. Korobeynikov G., Bai¢ M., Potop V., Korobeinikova L., Chernozub A., Raab M., Star€evi¢ N., Korobeinikova
I., Romanchuk S., Danko T. Comparative analysis o f psychophysiological states among Croatian and Ukrainian
wrestling. Journal of Physical Education and Sport, 2022; 22 (8):1832-1838.

14. Korobeinikova L., Raab M., Korobeynikov G., Pryimakov O., Kerimov F., Chernozub A, Korobeinikova I.,
Goncharova O. Comparative analysis of psychophysiological state among in physical active and sedentary persons.
Journal of Physical Education and Sport. 2024. 24(2):382-389. https://doi.org/10.7752/jpes.2024.02046

15. Leite C., Zovico P., Rica R., Barros B., Machado A., Evangelista A., Leite R., Barauna V., Maia A., Bocalini
D. Exercise-Induced Muscle Damage after a High-Intensity Interval Exercise Session: Systematic Review.
International Journal of Environmental Research and Public Health. 2023. 20(22): 7082. https://doi.org/10.3390/
ijerph20227082

16. Lu Y., Wiltshire H., Baker J., Wang Q., Ying S. The effect of Tabata-style functional high-intensity interval
training on cardiometabolic health and physical activity in female university students. Frontiers in Physiology. 2023.
14:1095315. https://doi.org/10.3389/fphys.2023.1095315.

17. Manolachi V., Chernozub A., Potop V., Marionda I., Titova H., Sherstiuk L., Shtefiuk I. The effectiveness
of using power fitness training loads to increase adaptive reserves of female athletes in hand-to-hand combat.
Pedagogy of Physical Culture and Sports, 2022; 26(5):319-326.

18. Manolachi V., Potop V., Chernozub A., Khudyi O., Delipovici I., Eshtayev S., Mihailescu L. Theoretical and
applied perspectives of the kinesiology discipline in the field of physical education and sports science. Physical
Education of Students, 2022; 26(6):316-324.

19. Marasingha-Arachchige S., Rubio-Arias Alcaraz, J., Chunga L. Factors that affect heart rate variability
following acute resistance exercise: A systematic review and meta-analysis. Journal of Sport and Health Science.
2022. 11(3):376-392. https://doi.org/10.1016/j.jshs.2020.11.008

20. Perrone M., Volterrani M., Manzi V., Barchiesi F., lellamo F. Heart rate variability modifications in response
to different types of exercise training in athletes. Journal of Sports Medicine and Physical Fitness. 2021.
61(10):1411-1415. https://doi.org/10.23736/S0022-4707.21.12480-6

21. Potop V., Manolachi, V., Chernozub, A., Kozin, V., Syvokhop, E., Spivak, A., Sharodi, V., Jie, Z. Changes
in circumference sizes of bodybuilders using machine and free weight exercises in combination with different load
regimes. Health, Sport, Rehabilitation, 2023. 9(2), 74-85. https://doi.org/10.34142/HSR.2023.09.02.06.

22. Potop V., Mihailescu L.E., Mahaila I., Zawadka-Kunikowska M., Jagiello W/, Chernozub A., Baican M.S.,
Timnea O.C., Ene-Voiculescu C., Ascinte A. Applied biomechanics within the Kinesiology discipline in higher
education. Physical Education of Students.; 2024. 28(2):106-19. https://doi.org/10.15561/20755279.2024.0208

23. Taylor W. Guidelines to conduct research in computer-prompt software studies to decrease sedentary
behaviors and increase physical activity in the workplace. Work. 2024. 77(1):123-131. https://doi.org/10.3233/WOR-
220305.

24. Vilardell-Davila A., Martinez-Andrade G., Kliinder-Kliinder M., Miranda-Lora A., Mendoza E., Flores-Huerta
S., Vargas-Gonzalez J., Duque X., Vilchis-Gil J. A Multi-Component Educational Intervention for Addressing Levels
of Physical Activity and Sedentary Behaviors of Schoolchildren. International Journal of Environmental Research
and Public Health. 2023. 20(4):3003. https://doi.org/10.3390/ijerph20043003

25. Wang J., Li Q. Promoting Effects of the Exercise Behavioral Ecological Model on Physical Activity Behaviors
of Students. American Journal of Health Behavior. 2023. 47(1):109-115. https://doi.org/10.5993/AJHB.47.1.12.

140



