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CTAH MEXAHI3MIB PETYJISIII CEPLIEBOI'O PUTMY
CTYAEHTIB MOJIOAIINX KYPCIB ®AKYJIBTETY ®I3UYHOI'O
BUXOBAHH ITPU BUKOHAHHI TO30BAHOI'O ®I3UYHOI'O
HABAHTAKEHHA 3A 3BAMKHYTHUM IMUKJIOM

Busueno oOuwnamixy nokasHuxie kapoiopummy y CmMyOeHmie nepuioco ma 0py2oeo Kypcie
Gaxyrememy Qizuunoco 6UX08AHHA NPU BUKOHAHHI 00308aHO20 (DIZUYHO20 HABAHMAIICEHHS 34
SAMKHYMUM YUKIOM. Pumm cepyesux ckopouens amanizysascs sa 0onomozoro npozpamu «Caspico»
(Kosanenxo C. O., 2005), 6 0cHO6I siKOI 1e€xCA8 MEMOO MAMEMAMUUHO20 AHANI3Y, ab0 6apiayitiHol
nynecomempii P. M. baegcvkozo. Buséneno, w0 HA HABAHMAMNCEHHS 34 3AMKHYMUM YUKIOM Y
cmyOoenmia MOIOOWUX Kypcie ¢paxyiomemy Qi3uuno20 6UX0B8AHHS GIOMIYANACS 3HAYHA Hanpyaa
De2VIAMOPHUX MEXAHIZMI8 Cepyedozo pummy, aKa, 68 MOu e 4ac, He 00CA2ANA SPAHUYHUX MedHC I
ModHce pO3YiHI08AMUCA AK ONMUMALLHA 0I5l OAHOT NOMYHCHOCTI HABAHMANCEHHS.

Knrouoei cnoea: cepyesuti pumm, mexanizmu pe2ynayii, eapiayitina nyibcomempis, Qizuune
HABAHMAIICEHHS, CIYOeHMU.

IMocTanoBka npodaemu. JlocmiKeHHST CEpIIEBO-CyIMHHOI CHCTEMHU 3aiiMalOTh OIHE 3
OCHOBHHUX MICI[b B KOMIUJIEKCI OOCTEXEHb CIIOPTCMEHA. 3a XapakTepoM aJanTaliiHuX 3pYIICHb,
SK1 BU3HAYAIOTHCS NPU AMHAMIYHUX CHOCTEPEKEHHSIX y CTaHl BIIHOCHOT'O CIOKOKO (JIOBroyacHa
ajianTaiis) Ta y BiInoBiab Ha Qi3uUHEe HaBaHTAXCHHS (TEPMIHOBA aJanTaIlis) MOKHa CYIUTH TIPO
(YHKITIOHATBHHUH CTaH CEpPIIEBO-CYIMHHOT CHCTEMH 1 opraHi3My B mijiomy [1; 2].

BuBueHHs1 cepreBoi AISUTBHOCTI TIPH PI3HUX PIBHAX PYXOBOi aKTUBHOCTI BUKIIMKAE
HeocIabHMI 1HTepeC y JAOCTITHUKIB, OCKUTBKU ceplie € e(peKTUBHUM IHIUKATOPOM, 3IaTHUM
BH3HAYUTH TIOTCHIIIMHUI PIBEHb MPHCTOCOBAHOCTI opraHizmy. [lpm ontumanbeHid (i3UUHIN
AKTUBHOCTI OpPraHd 1 CHCTEMHU TMpaIlOIOTh EKOHOMIYHO, aJalTalliifHi pe3epBU BEIHKI,
OMIPHICTh OpPra”i3My JI0 HECIIPUATIUBUX YMOB BUcOKa [3; 4; 5].

Kontpons 3a mepeHOCHMICTIO (I3BMYHMX HAaBaHTAXEHb Yy TMPAKTHIl (I3UIHOTO
BUXOBaHHS 1 CIOPTY, SIK IPaBWJIO, BEAEThCA 3a YACTOTOIO CEpPLEBUX CKOPOYEHb Oe3
ypaxyBaHHSI TOTO, IO OJHA 1 Ta X YacTOTa CEPLEBUX CKOPOYECHb HE 3aBXKAU BioOpaxae
JIMCHUN CTaH CEpIIEBO-CYJIUHHOI CHCTEMH 1 MOYKE MPUXOBYBATH 3a COOOI0 PI3HY CTYITIHBb
HaIpyru KapaioperysITOpHUX cucTteM. ToOTO OjaHIN 1 TiH K€ YacTOTI CEPIEBUX CKOPOYCHB
MOXXYTh BIIMOBIAATH BKIIIOUEHHS PI3HUX PIBHIB PETYASTOPHUX CUCTEM, KEPYIOUUX PUTMOM
cepusa. Buxonsuu 3 1poro, amanTHBHI peakilii opraHi3My B3araii i, 30KpeMa y CHOpTI,
HEOOXiZIHO BHBYATH HE TUIBKM 3a YaCTOTOIO CEPIEBUX CKOPOYEHb, SIK y OUIBIIOCTI
JOCTI/IKEHb, a 132 CTAaHOM PEryIsiTOPHUX CUCTEM [6].

B nanuit yac ogHUM 3 HaWOUTBII MOMYJASPHHUX 1 IHPOPMATUBHUX METOJIB EKCIIpec-
OIIHKH (DYHKIIOHAJTBHOTO CTaHy Pi3HUX JIAHOK MEXaH13MIB PEryJdllii 1 Opra"isaMy B LIUIOMY €
METO/J] aHaNi3y BapiabenbHOCTI ceprieBoro purMmy (BCP). 3aiikaBieHicTh 10 JaHOTO METOY 3
4acoM 3pOCTa€, 1 1€ CBIAYUTH MPO Te, IO BiH JIHCHO J03BOJIIE OTPUMYBATH BaXKJIHUBY
iHopMarito mpo GYHKIIOHATBHUN CTaH 1 perylsTOPHO-aAalTUBHI MOXKIIMBOCTI OpraHi3my.
€ BesnMKa KUIbKICTh MyOJTIKalii 11100 MPaKTUYHOTO 3aCTOCYBaHHS MeToay aHanizy BCP B
PI3HUX 00JIACTIX MEIUIMHM, (i310JI0TIi Ta CIOPTI.

Takum YMHOM, BHIE3a3HAUYEHE CBITYUTH MPO AaKTYaJIbHICTh JOCHIIKEHb 1100
BUBYCHHS CTaHy BapiaOeNbHOCTI PUTMY CEpIsl 3a PI3HUX YMOB BIUIUBY 1 OCOOJIMBO INpH
3aHATTAX (QI3UYHOIO KYJIBTYPOIO 1 CIIOPTOM.

AHani3 ocraHHix nyOJikauniii. Jlo mepmmux gociiKeHb, y SKHUX 3[iiCHIOBajach
MOTOYHA JIOBTOTPUBAJIA PEECTPAILlis CEPIIEBOTO PUTMY, HEOOXITHO BiTHECTH pOOOTH BUKOHAHI
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mig kepiBHUTBOM P. M. baeBcbkoro [7; 8] mig yac TpeHyBaHb KOCMOHABTIB Ta iX
3HAXOJDKEHHS y KOCMOCI. Y HayKOBiil JliTeparypi € JaHi moJ0 O0COOIMBOCTEH MOKAa3HUKIB
BCP y crani crnokoto [9, 10], 3ycTpi4aroThCsi TOOJAMHOKI BIiJOMOCTI CTOCOBHO BILIMBY
no3oBaHuX (i3MUHUX HaBaHTaxeHb [11]. € poOOTH, B SIKUX ONMHCAHO CTaH MEXAaHI3MIB
peryJsiii KapiopuTMy y JTiTeH Ha TpaHUYHI HaBaHTaxeHHS [12]. Ane oOMaib IOCTiIKEHb
IOZ0 3MiH MOKA3HUKIB CEPLIEBOTO PUTMY Ha PEBEPCi HABAHTAXKCHHS, SIKE 3MIHIOETHCS 3a
3aMkHYyTUM 1HKIOM, koau YCC mocsrae 150-155 ymapiB Ha XBHIWHY. AJDKE 32 yMOB
JOCII/DKEHHS, 4acTOTa CEPLEBUX CKOPOYCHb HAa BEPIIMHI MOTYXHOCTI poOOTH Mana OyTH
OJTHAKOBOIO y BCiX OOCTEKEHHX, MMPOTE 1HIEKC HANIPYTH PETYISATOPHUX CUCTEM MIT BapiloBaTu
B BENUKUX Jlana3oHax. JIOCHi/PKEHHS CTaHy MEXaHI3MIB pEeryislii CepleBOro pUTMY
0e3nocepeIHbO i 4Yac BUKOHAHHS M’s130BOi pOOOTH € CKJIAJHUM 3a TEXHIYHHUMHU yMOBaMU
npouec. HeoOxi1HO BUKOHATH psAJl BUMOT 1100 3aro0iraHHs HakjaJaHHs Ha 3allyc B Iepry
4yepry eIeKTpuuHuXx ciTboBuX (220 B) Ta M’430BUX HaBEJEHb, 5Kl YCKIAAHIOIOTh PEECTPALII0
Ta aHam3  kapmioput™my. lle  0OyMOBWJIO  HENOCTaTHIO  KUIBKICTh  MOJIOHHMX
eKCIEPUMEHTaJIbHUX POOIT Ta 00Masb MyOIIKallil 1010 IbOTO Y HAYKOBIM MPOAYKILii.

Mera gocaizkeHHsI: BUBUMTH JUHAMIKY MEXaHI3MIB PEryisiii CepLeBOTO PUTMY
IOHAaKIB — CTYIEHTIB MOJOJIIMX KypciB (axyabTeTy (I3MYHOTO BUXOBAHHS Iif] BIUIMBOM
J030BaHMX (i3MYHUX HABAHTAKCHD 32 3aMKHYTUM ITHKIIOM.

JI1st mocsATHEHHS MOCTaBIeHOT MeTH Oyl BU3HAYEH1 HACTYITHI 3aB/IaHHS:

1. BuBuMTH cTaH MeXaHI3MIB PEryJALii CEpPLIEBOr0 pUTMY CTYJEHTIB MOJIOJIINX KypCiB
(dakynpTeTy (pi3MYHOr0 BUXOBAHHS Y PI3HI €Tany M’ 430BOi AISUTBHOCTI.
2. BwusHaYWTH MIBUJKICTH BIHOBIICHHS CTAHY MEXaHI3MIB PETYIIAIIT KapJIOPUTMY TTICIIsI
(h13BUYHOTO HABAHTAXKEHHS.
Marepiajm Ta MeTOIM.

JocmimkeHHs mpoBOIMIIOCH B Jaboparopii BikoBoi ¢iziomnorii criopty iMeri mpodecopa T.
H. Ilonemoi xadenpu Oiomorii i ocHOB 310poB’s [liBIEHHOYKpPAiHCHKOTO HAI[IOHAIHLHOTO
negarorivaoro yHiBepcutery imeni K. JI. Ymmuchkoro. Tema mociimpkeHHS BXOIUTH 10
TEMaTHKH HAYKOBO-JOCTITHOT podoTn kKadempu «AmamTaris AITe 1 MOJOII 10 HAaBYAILHUX Ta
¢Gi3nyHNX HaBaHTaXeHb (foHaku 17-21 pokiB)», HoOMep nepkaBHOI peectpartii 0114U007158.

B oOcTexeHHsx npuifHsUIA ydacTh 32 CTYACHTA MEPIIOTro KypcCy, sKi HOBTOPHO
oOcTexXyBaMcs Ha IpyroMy Kypci HaBUaHHS.

®di3uyHe HABAaHTAXKEHHs 3a 3aMKHYTUM ILMKJIOM (3 peBepcoM) 3JiiicHIoBasocsa 3a
meroqukoro JI. M. JlaBumenko 3i cmiBaBTopamu [13, 14] Ha eneKTpoMeXaHIYHOMY
Benoepromerpi BEJI-12 B cmemianbHil ekpaHOBaHIA 1 3BYKOI30J1bOBaHi kamepi. Jlis
KOHTPOJIIO YaCTOTH MEJAJIFOBAHHSA 1 BEJIMYMHU MOTYKHOCTI BeJloepromerp OyB 00JajHaHUMA
NyJAbTOM KEpyBaHHs, SKMHA 3HAaXOAMBCA I03a MEXaMU 3BYKOi30JbOBaHOi Kamepu. CyTb
TECTYBaHHS TMOJSTa€ B PIBHOMIpHOMY 30UIbIIeHHI HaBaHTaxeHHS (33 BT Ha XBUIUHY) A0
JOCATHEHHSI 4YacTOTH CeplEeBUX cKopodeHb 150-155 ynmapiB Ha XBUJIMHY 3 MOAAIbIIUM
3HUKEHHSM MOTYKHOCT1 pOOOTH 10 HYJIS.

PutM ceprieBrx ckopoueHb BUBYAIM 3a JonoMmororo nporpamu «Caspico» (Kosasenko
C. 0., 2005) y pexumi MS DOS [15]. Ha rpynny kiitTky Hakiaaganu kapaionatauk T31 (Polar
Electro OU, Finland), sikuit ¢oopMyBaB iMITyJbCH TPUBATICTIO 8 MC Ha BEPIINWHI KOMIUIEKCY
QRS. i iMmynscu TenemerpuuHo crpuiiManuck myiascomerpom Al (Polar Electro OU,
Finland) Ta mepenaBanuch Ha KOMIapaTop 3 rajbBaHIYHOIO PO3B’sA3KoI0 5 KB, 1m0 3aMukaB
koHTakTH Ha LPT nmopty komn’torepa. TouHicTh peecTpartii — 1 mc.

KapnioinTepBanorpaMu peecTpyBajJd B CTaHi BIAHOCHOTO M’SI30BOTO CIIOKOIO (JI0
HaBaHTaXeHHs), B MOMeHT peBepcy (HCC cknanana 150-155 ynapiB Ha XBWIMHY), Ha MEpIIiif
Ta HA I’ ATIH XBUIWHI BITHOBJIECHHS.

CraH MexaHI3MIB peryJslil CepleBOro puTMy y JOCHIKYBaHUX Mepioax BU3HAYAIN
3a metozioM P. M. Baescekoro (1979), Bitomoro mija Ha3BOI MaTeMaTUYHOTO aHali3y abo
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BapialiiiHOI MmynbcoMeTpii, 1m0 BimOOpaXkae CTaH SIK aBTOHOMHOTO, TaK 1 IEHTPAIbHOTO
KOHTYpIB yIpaBIiHHS cepreBoi peryssmii. Po3paxoByBanucss HACTyNHI MOKa3HUKU: MOJa
(Mo, c), ammuiryga momu (AMo, %), Bapiamiiiamii po3max (AX, c), IHIEKC Hampyru
perymsaropaux cucteM (IH=AMo/2*Mo*AX, y. 0.), IHICKC BEreTaTHBHOI pIBHOBaru
(AMo/AX, y.0), aKTHBHICTh aJpeHepriyHuX abo XOJIHEPriYHUX MEXaHi3MIB T'YMOPaJIbHOTO
kaHaiy peryisnii (Mo/AX, y.o) Ta iHmri kpurepii.

Cratuctuuna oOpoOKka OTpHUMaHUX JaHWX TMPOBOJWIACH 32  JIOTIOMOTOIO
3aralbHONPUHHITHX METOIB MaTeMaTHIHOTro aHaizy [16, 17].

Pe3ynbTaT T2 00roBOpeHHsA

BukonanHus (i3MUHUX HABaHTAKEHb 3aKOHOMIPHO CYMPOBOJKYETHCS AKTUBAI[IEIO
CUMIATUYHOTO BIAJILTYy BEr€TaTUBHOI HEPBOBOI CUCTEMU 1 IEHTPAJIbHUX KOHTYPIB perysiii
CEpIICBOTO PHUTMY, B pE3yJIbTaTi YOTO CTAOUTI3YETHCS PHUTM CEPIS, 3MEHIITYEThCS
BapIaTUBHICTh TPUBAJIOCTI KapaioiHTepBaiiB. Cii BIAMITUTH, IIO pEBEPC — IMOBOPOT
MOTY)KHOCTI HABaHTaXEHHS — 3a YMOBAMM METOAMKH TECTYBAaHHS 3/1MCHIOBABCS NpH
OJIHAKOBIN JUIsi BCIX ONTHUMAIBHIM YacTOTi cepreBux ckopoueHb y 150-155 ymapiB Ha
XBWINMHY. B 1ilicCHOCTI cepeAHbOTpYNOBUIl MyJIbC pEBEPCY B HAIIUX OOCTEKEHHSAX JUIsl 000X
rpyn I 1 Il xkypciB noctoBipHO He BiApi3HaABCs 1 ckiagaB 151,97+0,73 ta 152,0+0,98 yn/xs.
OnHak, mMpu OJHAKOBIA EKCTpakapAiaybHIN (i310I0TIUHIA «IIIHD» CHOCTEPIraIuCh ICTOTHI
3MiHM (YHKIIIOHAJTFHOTO CTaHy MEXaH13MIB PEryJIslilii pUTMY CepIIs.

Iepmioro 0co6aMBICTIO OTPUMAHUX PE3YIbTATIB BUSBHUIIOCS HEIOCTOBIPHO Pi3HI 3HAUEHHS
MOKA3HUKIB (i3MYHOI Mpane3aTHOCTI. B cepeqHbOMy CTyIeHTH MOJOAMINX KypciB (hakynbTeTy
(GI3UYHOr0 BUXOBAHHS 3JIMCHIOBATIM BEJIOSPrOMETPUYHE MEJATIOBAaHHS Ha MPOTA3i Onm3bKo 14
xB. (T 3arampHe) mpu cepefHild MOTY)KHOCTI HaBaHTakeHHS y 113-120 Br. 3a Takux yMOB BOHH
BUKOHaM (isnuny poGory (A 3aramea) y 106 (I xypc) 1 96 (II xypc) k/lx Ta mocsariam
noryxHocti peepcy (W pes) 238,6 1 227,0 Br, BignosigHo (tabn. 1). OTpumani pesynbrarT
CBiIYaTh NMPO HEOCTOBipHE (P > 0, ,05) npeBafoBaHHs y MOKAa3HUKAX (I3MYHOI MPALEe3]aTHOCTI
CTyzieHiB | KypCy, WO CBiYATh AK HaMMEHIIE NPO HECTAOUIBHICTL piBHA (i3MIHOro CTamy

JIPYroKypCHHUKIB 200 HOro MOTIpIICHHS y OKpeMHX OOCTe)KeHMX. BimHOCHI, Ha Kr Macu Tina,
3HAYEHHS MOKA3HUKIB MPALE3JaTHOCT] MATBEPIKYIOTh BUCIIOBIIEHY TyMKY.

Tabauusa 1
di3ryHa mpare3JaTHICTh CTYACHTIB MOJIOAIIHMX KypCiB (haKyabTeTy (i3MYHOTO BUXOBAHHS,
3a JaHMMH T€CTYBaHHs 3 peBepcoM (toHaku 17-19 pokis)

Kype 1 kypc (M£m) 2 xypc (M=£m)
n=232 n=232

IToxka3zuuku

Wpes, Bt 238,6316,53 226,97+7,05
W peB, Bt/ xr 3,31+0,13 3,06+0,09

T 3aranbHe, XB. 14,46+0,40 13,76+0,33
Maca Tina, kr 72,75+1,32 74,66+1,37
A 3aranpHa, K]k 106,2+5,31 96,31+6,29

3MIHU CTaHy peryjisiTOPHUX MEXaHI3MIB PUTMY Cepls Ha BEpIIMHI MOTYXXHOCTI
HaBaHTAKEHHS BUpPAXaJIUChb B yKOpoueHHI B 1,9 pa3iB KapJiOiHTEpBaJiB y CTYACHTIB
NepuIoro Kypcy Ta y 2,1 pasu — y 10HaKiB JApyroro poxKy HaBYaHHS B MOPIBHSHHI 31 CTAaHOM
CHOKOI0 (Tabm. 2).

binbi BupaxkeHa neHTpasi3allist piBHS KepyBaHHS CEpLEBUM PUTMOM IpU BUKOHAHHI
(GI3MYHOTO HABAHTAKEHHS 3a 3aMKHYTUM IIMKJIOM BiIMiuaiacs y CTYIEHTIB APYroro Kypcy i
BiOyBasacsi BHACIiJOK 3HAYHOTO MiJBUIIEHHS aKTUBHOCTI CUMITATUYHOTO BiIALTY
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BEreTaTHBHOI HEPBOBOI CHCTEMH Ta AaJPEHEPridHOTO KaHAy peryinsnii Ha (OHI 3MEHIICHHS BIUIMBY
nmapacumnaruaHoro Bigmiry BHC Tta xomiHeprigyHoro kaHajdy peryisilii Ha JisUTBHICTH Cepls ITOPiBHSHO 3
IOHaKaMH TMEpILIOro poKy HaB4aHHs. Tak, SIKIO HAa peBepci HaBaHTaKEHHsI MTOKa3HUK aKTUBHOCTI CHMITATHYHOT'O
Bigniry BHC (AMo) 30inbmmBCest y 0HaKiB mepuioro Kypcy B 2,95 pasu i cranosuB 58,31 %, To Ha npyromy
Kypci y mux crynentiB AMo 3poctaB y 3,1 pasu i cknanas, BianoBiaHo 58,38 % (p>0,05).

Tabanus 2
JlnHaMika TTOKa3HHKIB BapiaOeIbHOCTI CEPLEBOTO PUTMY
CTY/ICHTIB MOJIOJIINX KypCiB (aKyabTeTy (Pi3MUHOTO BUXOBAHHS
Ha J1030BaHe (i3MYHE HABAHTA)KCHHS 32 3aMKHYTHM IUKIOM (M+m)
IToxaznuku | Kype Crokiit Pesepc Hica BigHoBnenus
HaBaHTAXKCHHS
Mo. ¢ [ 0,74+0,03 0,38+0,01 0,56+0,02 0,64+0,01
’ 11 0,78+0,03 0,38+0,01 0,59+0,02 0,66+0,01
AMo. % [ 19,75+1,02 58,31+1,79 30,13£1,79 23,63+1,37
’ 11 18,81+0,94 58,38+2,82 27,75%1,45 25,63+1,62
AX. ¢ [ 0,24+0,01 0,05+0,01 0,14+0,01 0,18+0,01
’ 11 0,27+0,02 0,05+0,01 0,17+0,01 0,19+0,01
IH, . o. [ 64,90+8,43 1839,40+186,13 266,85+37,42 145,36+26,23
’ 11 70,02+11,00 1985,88+151,76 203,34+38,96 153,16+28,51
BIIP, [ 6,23+0,39 60,84+4,63 15,63+1,37 10,82+1,18
y. 0. 11 6,51+0,67 67,15+4,81 12,99+1,75 10,48+1,04
AMo/AX, [ 91,09+9,63 1386,72+142,33 277,78+38,53 174,41+26,96
y. 0. 11 98,72+12,87 1486,51+108,46 226,84+43,08 192,64+33,98
AMo/Mo, [ 27,87+2,02 154,11+4,72 56,22+3,66 38,28+2,51
y. 0. 11 25,57+1,81 155,37+7,83 48,95+3,37 39,97+2,83
Mo/AX, [ 3,2740,28 8,74+0,68 4,44+0,29 4,09-0,29
y. 0. 11 3,49+0,30 9,39+0,66 4,22+0,54 4,27+0,35

[Ipu HaBaHTaXEHHI 32 3aMKHYTUM LIMKJIOM BapialliiiHuil po3Max CyTTE€BO 3HUKYBaBCS
1o 0,05 ¢ B 00ox rpymax obcrexyBanux. L{i pe3ynpTaTi cBiqUaTh Mpo 3MEHLIEHHS TOHYCY
0JIyKaro4oro HepBa 1 3pOCTaHHS HAMPYTU PETyISTOPHUX MEXaHI3MIB.

B Toii e vac, HeoOX1HO BIAMITHTH, IO MPH J030BaHUX (PI3MYHUX HABAHTAKCHHSX,
SIKAM € TECTYBaHHsI 3 PEBEPCOM, T'PAaHUYHOT PUTIHOCTI KapIOpUTMY HE BimOyBasloCs 1 BOHA
Oyna y 5 pasiB MeHIIIE y MOPIBHAHHI 3 pOOOTOIO 0 BIIMOBH, 0COOJMBO B YMOBAX ITIIBUILICHOT
MoTuBalii [12]. butbi cipusTiuBUiA BUXiIHUN piBeHb 3a0e31euyBaB OUIbINY Mpale31aTHICTh
1o UCC pesepcy.

Peakiis Ha M’A30Bi Hampy>KEHHs JIOTIYHO BHpakajacs B LIEHTpaii3allii MexaHi3MiB
perynaiii, 30UIbIIEHH] IX HaNpyrd, Ha M0 BKa3ye 3pocTaHHs BenudnH AMo i AMo/AX.
30umbmieHHss Mo/AX  miATBEpKYeE aKTHBAIII0 TyMOPANbHOTO KaHaly MpH 3pOCTaHHI
NepeBaru BIUIMBY aJpEHEPTiYHMX MEXaHI3MIB peryisuii HaJ xoJjiHepriyHumu. Tak, B rpymi
IOHAKIB MepLIoro Kypcy nokasHuk Mo/AX 30uibmmBces npubausHo Ha 155 % u cknas 8,74 y.
0. Y CTyIeHTIB JpPYroro Kypcy BiaMidaiucsi MeHIli 3pymeHHs — y 147 % mnpu Ouibmumx
a0COIOTHUX 3HAYEHHSX bOTO KpuTepito (9,39 y. 0.), 1110 00yMOBIEHO OUIBIIMMH BUXITHUMHI
(mopobounmu) BenmunHamMu Mo/AX (3,49+0,30 npotu 3,27+0,28 y.o., p>0,05).

VY 3pocTaHHi IHACKCY HApPYTH Ha peBepci HaBaHTa)XKEHHSI OCHOBHUHN BKJIA/l HAJICKHUTh
nokazaukaMm AMo 1 Mo (baescbkuii P.M., 1979), ski Bxoasath y dopmyny pospaxyHky [H i€
OUIBII YYTJIMBUMH JO BIUIMBY pPi3HOMaHITHUX (akTopiB. Lle cBimuuTh mpo mepexin pouii
YIPABIIHHS CEPIEBUM PUTMOM JI0 IICHTPATBHUX CTPYKTYp peryisiii. Pe3ynpraT
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JOCIIDKEHHS, 5K 1 Y MOTIepeIHIX BUMAIKaX, MOKA3aJIH1, [0 MPH HABAHTAXKEHHI 33 3aMKHYTHM
[UKJIOM IHTETPAJIbHUN TOKA3HUK CTaHy PEryIATOPHHUX MEXaHI3MIB JaJeKUW BiT CBOTO
MaKCUMaJIbHOTO piBHSA 1 cTaHoBUTH 30-40 BiACOTKIB BiJ MOXIJIHMBOIO 3a TPaHHUYHHX
HaBaHTAXKEHb.

BaxumBo 3a3HaYWTH, IO NMPH OLIHIII CTaHy PETYASTOPHUX MEXaHI3MIB CepIeBOi
TISTTBHOCTI  HEOOXITHO CYBOPO JIOTPUMYBATHUCh MPHHIUIY IHAWBigyamizamii, OJHOTO 3
BAXUIMBIMIMX Yy TpolecaX HAaBYaHHSA 1 CIIOPTUBHOTO TPEHYBAHHS, Ha IO BKa3ye BHCOKA
BapiaTUBHICTh OLIBIIOCTI BUBYCHHMX KpPUTEPIiiB, Koe(ilieHT Bapiamii SKHX B OKPEeMHX
Bumnaakax Oy OiumemmmMm 3a 50% (IH, AMo/AX, AMo/Mo). LlikaBo, mo0 OUM KpUTEPIIM
BapIaTUBHICTh BJIACTHBA K y CTaHl1 BIJHOCHOTO M’SI30BOTO CIIOKOIO, Tak 1 Mpu (PI3MYHHUX
HaBaHTAKEHHSIX.

Hanpukinii  BemoeproMerpiyHoi MHpoOH, KOJMM  MOTYXHICTb  HAaBaHTaKEHHS
3MEHIyBajlach O HYJs, BigMiuajach cTaOuIi3allis MOKa3HUKIB BapiallliHOT MyJbCOMETPII,
MpOTE PIBEHb PETYJALIl HE JOCsATaB BUXITHUX 3HAYEHb B 000X rpymnax oOcTexyBaHUX (pHC.
1).

Moxma (Mo. ¢) Anvmmmityga Mo (AMo, %)
0.9 - ,
0.8 i & 58.38
» 9 60
07 —5 .:\ 0,59 o I ‘
0.6 — o /583
0.5 40 30.13
| 25.6
0.4 30 19,75/ ——
03 20 i 47 75 “v
. & Ak 23.63
0,2 10 18.81 i
0.1 0
0 1 2 3 4
1 2 3 4
—4—1 Kypc 2Kype —=1lkypc 2Kype
Bapiargitrini posmax (AX, ¢) || . 00 [Hgexc Hanpyrn (IH, v.0.)
B 027 -
0,25 — 2000 1985.88
02 ; 0.19 839 4
. 1500 —————— 3
0,15
1000
0,1
v 500 — ,
Ha 0.05 ‘ 266.85 15316
- 7l 2
0 o 649 WI002 233854536
1 2 3 4 1 2 3 4
=41 Kypc 2Kype =41 Kypc 2Kypc

Puc. 1. J/luHamika OCHOBHHMX MOKa3HHUKIB CEPLIEBOIO PUTMY Y CTYAEHTIB MOJIOJIINX
KypciB (akynbTeTy Qi3MYHOrO BUXOBAHHS HA PI3HHX eTarmax M s30Boi AisuibHOCTI (1- crokiid,
2 — peBepc MOTYXHOCTI poOOTH, 3 — mepiia XBWIMHA BITHOBIEHHS, 4 — II’ATa XBWJIMHA
BiTHOBJICHHS TIiCIIs (DI3UYHOTO HABAHTAKEHHS).
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Y paHHBOMY MEpiOJli BITHOBJICHHS CIIOCTEPIraliocs MiICUICHHS aKTHBHOCTI BaryCHOT
perymsiii, mepexia Ha aBTOHOMHUN KOHTYP YIIPABJIIHHS CEPLEBUM PUTMOM, NP0 L0 CBITYUTH
30UIBIICHHS TOKAa3HMKIB MOJM, BapiallifHOTO pO3Maxy Ta BIANOBIAHE 3HMKEHHS YacTOTH
CepIEBUX CKOPOYCHb, AMIUITYId MOJIHM, BETETATUBHOTO TOKAa3HHKA PHUTMY, IHICKCY
BEreTaTUBHOI PIBHOBAry, iHAEKCY Hanpyru. Tak, cepenHsi TPUBAIICTh MOAAJIHHOTO 3HAYCHHS
KapIiOpUTMYy Y CTYJIEHTIB MEPUIOTO i APYroro KypciB peectpyBanack B mexax 0,56¢ 1 0,59 ¢
Ha nepmii xBuiauHI Ta 0,64c 1 0,66c Ha T’ATI XBWIMHI BiTHOBJICHHS, IO BIAIIOBIIAIO
9acTOTi CepleBUX CKOpodeHb y 93-98 Ta 106-110 ynapiB Ha xBunuHy. ['pynoBi Beaumauaun Mo
Ha TATiA XBWIWHI BimHOBIEHHs Ha 13,5-15 % Oynu meHme BuximHoro crany. OpHak, y
OKpeMHX IoHakiB mepuoro kypcy (12,5 %) Oynu 3adikcoBaHi BUNAAKH, KOJU B PaHHBOMY
nepio/ii BIAHOBJIEHHS BEIMYMHU Mo MepeBHIyBall CTaH CIIOKOIO, 1110 BKa3ye€ Ha MO3UTHBHE
BITHOBJICHHSI OpPraHi3My Y JIaHUX CTY/EHTIB.

[Toka3zHUKM aMIUTITYAX MOJM TICJIA HaBAaHTAXXEHHS HE JIOCSATAIM BUXITHUX JAHHUX 1
Oynu Bume y 1,2 ta 1,36 pasu, BIANOBIZHO y MOJIOJI NEpLIOTO 1 Apyroro kypcis. Ilpote y
9,38 % cTyneHTiB 000X KypcCiB Il BETUYMHU Ha I’SITIM XBUJIMHI BIAHOBJIEHHS JOPIBHIOBAIU
BHUXITHUX 3Ha4yeHb, a B 34,38 % (1 kypc) ta 18,17 % (2 Kypc) BUMAIKIB CHOCTEPIraucs
HUKYl MOKAa3HUKH, IO € CBIAYEHHSM MpO OUTbIIy aKTUBHICTh MapacUMIAaTUYHOTO BIIIALTY
BEr€TaTUBHOI HEPBOBOI CUCTEMH.

[Ipn anHamizi JAWHaAMIKM IHTETPAJBHOTO MOKa3HUKA PETrYIATOPHUX MEXaHI3MIB
criocTepiranacs BellMKa BaplaTUBHICTh AaHuX. B 18,75 % BumaakiB Ha mepumioMmy Kypci Ta B
12,75 % na npyromy IH Ha m’sTiif XBWIMHI BIJHOBJIEHHA OyB MEHIIE HDK Ha IOYaTKy
HABAaHTAXXEHHS, B TOW Yac, K CEpeIHHOCTATUCTUYHI BEJIMYMHH TI0 TPYIaM JIOPIBHIOBAJIH
145,36 y. 0. y cTynmeHTiB mepmoro kypcy ta 153,16 — apyroro, mo B 2,24 i 2,19 pazis
MepEeBUIYBAIA BUXIAHUHA CTaH.

BucHoBkH

TakuMm YMHOM, TPOBEACHE IOCHIDKCHHS BUSIBWJIO, IO Ha J030BaHe (i3ndyHE
HaBaHTA)KCHHS 332 3aMKHYTHM ITUKJIOM y CTYACHTIB MOJIOJIIUX KypciB GpakynbTeTy (Pi3HIHOTO
BHXOBaHHS BigMivyanacsi 3Ha4Ha HANpyra PEeryJIaTOPHUX MEXaHI3MIB CEPIIEBOTO PUTMY, sKa
HE Jlocsiraja rpaHUYHUX MEX 1 MOKe PO3LIHIOBATUCS SIK ONTHUMAalbHA I AaHOT MOTYKHOCTI
HaBaHTWKCHHS. Y pPaHHBOMY IEpIOJi PECTUTYIll, Ha 5 XBUJIWHI BiANOYMHKY, ITOBHOTO
BIIHOBJICHHSI PIBHS PETYJAIii CEpPHeBOTO pPUTMY HE BiIOyBajocs, IO OOYMOBIIOE
HEOOXITHICTh 30UTbIICHHS TEPMIHY (DYHKIIIOHAILHOTO KOHTPOJIIO TICIISI TECTYBaHHS. 3HAYHHUX
JOCTOBIPHUX BIIMIHHOCTEH Yy pEAKI[IAX PETrYJISITOPHUX MEXaHI3MIB CEpLEBOTO PHUTMY
CTYACHTIB MOJIOAUIUX KYpCIB y PI3HHUX eTamnax TEeCTYBaHHS HE 3apeecTpOBAHO, IO CBITYHUTH
PO BIJHOCHY CTa0UIBHICTh PETYIATOPHUX MEXaHI3MIB Ha MPOTA31 OJJHOTO POKY HAaBYAHHS.
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Summary. Bosenko A. 1., Topcii M. S.. The State of the heart rate regulation mechanisms of
junior students of the Physical Training Department in the application of dosed physical loading in
closed cycle.

Introduction. The study of functioning of the heart during different types of motive activity
attracts a lot of researchers’ attention nowadays. Adaptation reactions of organism in general and
particularly in sports should be studied from the point of view on heart contracts frequency, as well as
on the regulator system state/

Purpose. The immediate aim is to study the dynamics of heart rate regulation mechanisms of
youths — students of junior courses of Physical Training Teachers Department under the influence of
dosed physical loading in closed cycle.

Methods. The research involves 32 participants — students of the first course, who were re-
examined on the second course. The testing in a closed cycle was held by the method of D. N.
Davidenko and co-authors involving electromechanical bicycle ergometre. The state of the heart rate
regulation mechanisms was analyzed at the stage of regulative muscles rest, at the reserve moment
with heart contracts frequency equal to 150-155 beats per minute, at the end of loading and at the 5t
minute of rehabilitation with the help of program “Caspico” based on the cardiac rhythm
mathematical analysis by Baevsky R. M.

Results. Average statistical values of heart rate of Physical Training Department junior
students measured at the state of relative muscles rest correspond to the permissible age quantities
diapason. The loading in closed cycle caused changes of vegetative balance and as a result heart rate
regulation mechanisms tension. Evidently, the modal value (Mo) and the heart rate variation
magnitude (AX) decrease and the mode amplitude (AMo) and tension index (IN) increase. The
increase Mo/AX is indicative of the humoral regulation channel activation within the increase of
predominant influence of adrenergic regulation mechanisms over cholinergic ones. At the end of
bicycle ergometre test, the power of tension being at the zero level, the stabilization of heart rate
values is registered, although the tension level of heart rate regulation exceed the initial values in
both groups examined. After the dosed physical loading increase of parasympathetic tonus and
decrease of sympathetic branch of vegetative nervous system occur, which is characterized by the
increase of Mo and AX data, decrease of AMo, AMo/AX, Mo/AX and tension index (IN), being the
integral exponent of regulation mechanisms. By the fifth minute of rehabilitation full restitution of
regulation level is not marked, that stipulates the necessity to prolong after work out control period.

Originality. It’s for the first time that there have been registered and analyzed the data of the
heart rate regulation mechanisms of junior students of the Physical Training Department directly
during the muscles loading in a closed cycle. The diapason of heart rate regulation level reaction has
been determined at different stages of testing.

Conclusions. The conducted research proved that the loading in a closed cycle of junior
students of Physical Training Department is marked by a definite tension of heart rate regulation
mechanisms, which never reached extreme values and thus could be estimated as optimal for the
certain power of loading. Complete rehabilitation of initial level of heart rate regulation of 17-19-
year-old youths never occurs by the 5t minute of rest after the muscles work out.

Keywords: heart rate, regulation mechanisms, variation pulsometer, physical loading, students.

IliBreHHOYKpAIHCHKHIT HAIOHAIBHUI NMeAArOriYHMN YHIBEpCHTET
imeni K. /I. Yumucokoro, m. Oneca

Opnepxano penakmieto 07.10. 2016
[pwuitasaTo g0 myOmikarmii

18



