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JocnigXeHHs BUKOHaHe B Mexax 3arajibHo-yHiBep-
cuTeTcbkoi TemaTukm «OcobnMBOCTI MOKa3HMKIB remMo-
OVHaMikK B 3a5eXHOCTI Bif, napamMeTpiB OyaoBu Tina y
CNOPTCMEHIB Pi3HMX BMAiB crnopTty» (Ne aepxaBHOro
peectpy 0115U004045).

Bctyn. ®ytbon 6yB i 3annLLIaETbCA HAIMACOBILLMM
BWAOM CMOPTY B HaLli KpaiHi, ane npu uboMy 3a ga-
HAMW [OCNIOKEHb NPOAYKTUBHICT POBOTU AUTAYHMX
CNOPTMBHUX YCTaHOB, WO 3aliMaloTbCs MiAroTOBKOIO
dyTbonicTiB BMCOKOI KBanidikauiji, 3anMwaeTscs ayxe
HM3bkoto [9]. MiaTBEPAXEHHSAM LbOMY GaKTy MOXYTb
CNYXWUTWN MOCTINHI HEBAAYI HaLiOHANbHOI i tOHALBKOI
30ipHUX KOMaHpA, KpaiHu B HabinbwKX MixXHapoa-
HUX 3MaraHHax no ¢ytbony, ki MM cnocTepiraemo 3a
OCTaHHi pokun. OgHa 3 NPUYKH LLLO NOSCHIOE AaHWIN GakT
nonsirae B TOMY, LLO Cy4YaCHi AOCATHEHHA CNOPTUBHOI
Hayku He 3aBXAW 3HAXOOATb HasleXHe BigobpaxeHHs
B MPaKTU4Hi pobOoTi TpeHepis [4]. KomaHaHI cnopTue-
Hi irpuy, BKAOYaluYM GyTOON, BiAPI3HAIOTLCA TUM, LLO
OCHOBHWI 06’€M HaBaHTaXEHb, LLIO BUKOHYIOTLCS B TPE-
HyBa/IbHOMY MPOLECi, HOCUTb CreLjiani3oBaHnin Xxapak-
Tep, a AK NPiopuTETHI 3acobM NiArOTOBKN BUKOPUCTOBY-
IOTbCH FPYMNOBI i KOMaHAHI BNpaBu irPOBOro xapakTepy.
Y Takux ymoBax 00niK iHOMBIQyaNbHUX MOXINMBOCTEN
CNOPTCMEHIB Y paMkax NporpamyBaHHs TPEHYBasIbHO-
ro edpekty ykpan ycknagHeHuiri. OcobnvBe 3Ha4yeHHs
HabyBae 06iK iHAMBIAYyanbHUX 0COBNMBOCTEN CnopTC-
MEHIB, KO/ HEA[EKBATHICTb TPEHYBANbHUX A agan-
TauiMHUM MOXJTIMBOCTSAM OPraHi3aMy MOXe NPUBECTU HE
[0 3pPOCTaHHSA TPEHOBAHOCTI, a A0 NepeTpeHyBaHHS i
SIK HAcnNigokK, PO3BUTKY NaToMoriyHMx ctaHie [9]. Mop-
do-PyHKLjiOHaNbHI  0COBNMBOCTI  CEepLLEBO-CYOVNHHOI
CUCTEMU BU3HAYalOTb PiBEHb MOXIUBUX CMOPTUBHUX
[OCSIrHeHb y 6yab-akomMy Buaji cnopty [6,11,12,13,19],
TOMY BMBYEHHS laHMX NapaMeTpiB akTyaslbHO i He BTpa-
Yyae NPaKTUYHOro 3Ha4YeHHS. Benunka KinbKicTb HayKOBUX
[OCnigXeHb HanpaBieHa Ha BUBYEHHS CepLs Ta Nokas-
HUKIB LLEHTPASIbHOT reMOANHAMIKM 3 MO3ULi TOKaNbHOI
KOHCTUTYLLi, OCHOBOIO AIKOi € Hahbinbw cneundivyHa
mMopdonoriyHa dopma oprany [10,16]. Bukopuctosyio-
yn metoam exokapgiorpadii [3], enexktpokapaiorpadii
[5] Ta TeTpanonapHoi peokapaiorpadii [17] BCcTaHOB-
JieHi coMaTo-BiCcLLEePOMETPUYHI 0COBNMBOCTI NOKA3HU-
KiB LLleHTpasibHOI reMOoAMHaMIKM Yy CMIOPTCMEHIB PISHUX
BWAIB CMOPTY.

MeTo10 po6oTu 6yno BCTAHOBMIEHHS 0COGMBOC-
Ten peorpadiyHMX MNOKa3HMKIB LEHTPasibHOI remo-
OnHamikm y dyTOoniCTiB BUCOKOro PiBHSI CMOPTUBHOI
ManCTEPHOCTI IOHALBKOrO BiKy Ta MOAENIOBAHHS iX Ha-
TIEXHUX BESTUYNH.

006’eKkT i meToau AocCnigXeHHAa. Y JOChigXeH-
Hi B3SQM y4acTb NPakTUYHO 340POBI IOHAKN BIKOM Bif,
17 po 21 poky. KOHTposbHY rpyny cknanu 73 toHakw,
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AKi He 3aliManucsl CNopTOM i HA MOMEHT OOCTEXEH-
HA Oynn npakTU4yHO 340poBUMU. BurcHoBok 0Oyno
3pobseHO nicna npoBeAeHoro iM AeTanbHOro KiliHi-
KO-nabopaTopHOro A0CHIAXEHHS (YNbTPa3ByKOBOI fja-
rHOCTWKA Cepusl, MaricTpasnbHUX CYAUH, LUMTOMOOiIOHOT
3as1031, NapPEHXIMATO3HUX OPraHiB YePEeBHOI MOPOXHU-
HW, HNPOK, CE4YOBOIr0 Mixypa; peHTreHorpadii rpygHoi
KNiTKK; cniporpadii; TeTpanonspHoi peokapaiorpadis;
CTOMATOJIONYHOrO OOCTEXEHHS; BM3HAYEHHS OCHO-
BHUMX BIOXiMIYHMX MOKA3HUKIB KPOBI; OLLIHKK PiBHS FrOp-
MOHIB WMTONOAIOHOT 3an03K). Hamn Takox npoBeaeHo
KOMMJIEKCHE 0OCTEXEHHS PyTOONICTIB BUCOKOrO PiBHSA
CMNOPTUBHOI MaNCTEPHOCTI (Big, MepLioro Aopocsioro
po3psay 4O ManCTpiB cnopTy). Bei cnopTcmenn mann
CMOPTUBHMI CTaX HE MEHLUE 9K 3 POKM Ta HA MOMEHT
0BOCTEXEHHS 3HAxXoOunAnCs Ha NiAroToB4OMy nepio-
Oi TPEeHyBasbHOro uukny. [iarHoCTuKy npoBOoAMNU He
MEHLLE HiX Yyepe3 noby nicna TpeHyBanbHOro HaBaH-
TaxeHHs. CNOPTCMEHMU, Y KX Oynn BUSIBNEHI O3HaKM
NepeTpeHyBaHHA Ta MNepeHanpyxXeHHs He npuiimanu
y4acTb Y N0AanbLIOMYy AOCHILKEHHI. [licna npoBeaeHo-
ro obcrexeHHs 6yno BigidpaHo 22 dyTdonicTn, aki He
Manu BioXmnieHb y CTaHi 340pO0B’4.

PeorpadiyHi napameTpmn Bu3Ha4anu 3a onomMoroto
KOMIM’IOTEPHOrr0 AiarHOCTUYHOMO KOMIEKCY, L0 3a6e3-
nevyye OAHOYACHY PEECTpaLiio enekTpokapaiorpamu,
TEeTPanoasSPHOI peorpaMmn Ta BUMIPIOBaAHHS apTepianb-
HOro TUCKy. BpaxoByloum NokasHUKM peokapaiorpamMu,
BiACTaHb MiX enekTpogamMu, 3picT i Macy Ta nnaouy
MOBEPXHI Tifla, CUCTONIYHMIA, AiaCTONIYHMIA Ta cepen-
Hi apTepianbHU TUCK, YaCTOTYy CEPLLEBUX CKOPOYEHb
3a fgornomoro GopMys M1 064MCNOBaIY NMOKA3HUKN
LeHTpanbHoi remoamHamiki [15]. Hammn 6yno npose-
[EHO aHTPOMOMETPUYHE LOCIAXKEHHS 3a METOANKO
BbyHaka [2], coMaTOTMNONOriYHE — 3a PO3PaxyHKOBOIO
moandgikauieto metoga Heath-Carter [18], Bu3Ha4eH-
HS KOMMOHEHTHOrO cknagy Macum Tina 3a Martenko [8].
CratnctnyHy 0o6pobKy OTpUMaHux pesynbraTis 6yno
npoBeAeHO 3 BUKOPUCTaHHAM nakeTy “Statistica 5.5”
(niuensirHnin Ne AXXR910A374605FA). BusHavanu xa-
pakTep po3noAiniB 419 KOXHOro 3 OTpUMaHNX Bapiauin-
HUX psaaiB 3a Lanipo-Yinkom, cepenHi Ta ctaHaapTHe
KBagapaTUYHE BiOXWMNIEHHS O KOXHOI 03Hakn. Ockinb-
KW y nepeBaxHil GinblWIOCTi BUNaakiB po3nogin o3Hak,
AKi BMBYaNUCS, Bigpi3HABCSA Big, HOPManbHUX, MU BUKO-
pUCTOBYBaNN HEMAPaAMETPUYHI METOAN CTATUCTUYHOIO
aHanigy, BiporigHiCTb Pi3HUL 3HAYEHb MiXK HE3aNEXHN-
MU KifIbKICHAMW BESIMYMHAMM BU3HA4Yanu 3a AOMNOMO-
roto U-kputepito MaHa-YitHi. na po3pobkm HanexxHmux
MOKA3HUKIB LUEHTPaNbHOI reMOAMHAMIKM 3aNexHOo Bif,
ocobnmBocTel BynoBu Tina Hamu 6yB 3aCTOCOBaHUI
MeTOA, MOKPOKOBOr0 PerpecinHoro aHaniay [1].
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Pe3ynbTaT AocnigXXeHHs Ta X 0OroBopeHHs.
[Mpy NOPIBHSAHHI MOKa3HMKIB CUCTOMIYHOIO apTepianb-
HOro TUCKY, BUSIBNIEHO, LLO MPaKTUYHO 3L40POBiI MiCbKi
0cobu YONOBIYOI CTaTi IOHALLKOro BiKy, siKi HE 3alMa-
I0TbCSA CNOPTOM, MalOTb HWXYi CepefHi 3Ha4yeHHs aa-
HOro nokasHuka (124,4 MM.pT.CT.), HiX ¢yTbonicTn
(131,1 mm.pT.CcT.) (TAabn. 1). MiXX HUMWN BCTAHOBNIEHO
CTaTUCTMYHO 3Hauvywi BigMiHHOCTI (p<0,05). Hamu
BCTAHOBJIEHO, L0 pyTOONICTN MaOTb AOCTOBIPHO Bisb-
wwnin (p<0,05) piacToniyHnin apTepianbHuii Tnck (81,86
MM.PT.CT.), Y TMOPIiBHSAHI 3 HecnopTcmeHamun (76,7
MM.PT.CT).

Tab6nuua 1.

Oco6MBOCTi NOKa3HUKIB apTepianbHOro
TUcKy y pytoonicTie (M=*o)

Hamn He BUSIBNEHO CTAaTUCTMYHO 3HauYyLIMX Bif-
MiHHOCTEeW MiX rpynamu ¢yToonicTiB i HECNOPTCMEHIB
3a BEJIMYMHOIO XBUJIMHHOIO 06’€MyY KPOBi y CTaHi cro-
koto. Y ¢pytbonicTiB BcTaHOBNEHa TeHaeHLUia (p<0,07)
00 6inblunx 3Ha4yeHb BENVMYUHW YAAPHOro iHOEeKcy
(52,36Mn/M?) B NOPIBHAHHI 3 lOHaKamu, ki He 3alima-
I0TbCcA crnopToMm (46,59 mn/m?). He BcTaHOBNEHO 3Ha-
YHOI Pi3HKML BENMYNHK CepLUEBOro iHaekcy y dpytbonic-
TiB Ta HecnopTcmeHis (p>0,05) (Tabn. 2).

BenuunnHa nutomoro nepmdepmnyHoro onopy y oyrt-
6onicTiB Ta HECNOPTCMEHIB, Mae NPMGAN3HO O4HAKOBI
3HAYEHHS, | HAMW HE BUSIBJIEHO J0CTOBIPHMX BiAMIHHOC-
Teli 3a BEIMYMHOIO AaHOro nokasHuka (tadn. 3).

Tab6nuug 3.
Oco6nanBoCTi remoaAnHaMIYHMUX NOKa3HUKIB
y byt60nicTie (M=*o)

MokasHuKn Mpyna Mz+c p

ApTepiansbHuii Tuck | Hecnoptemenn | 124,4+11,5

CUCTONIYHWUIA <0,05
(MM.pT.CT.) ®dytbonictn | 131,1+13,7
ApTepianbHuii Tuck | Hecnoptcmenu | 76,71+9,72

niacToniyHuin <0,05
(MM.pT.CT.) dyTb6onictn  81,86+10,59
CepegpHili apTepianb- | HecnoptcmeHu [92,26+8,90

HWUIA TUCK <0,05
(MM.pT.CT.) dyT60nicTN  |97,95%£10,75

HeobxigHO 3a3HauuTK, WO HOHAKK, ki HEe 3alrima-
NINCS CMOPTOM, MalTb MEHLUY BENNYUHY CepeHbOoro
apTepiasbHOr0 TUCKY, HixX GyTOONICTH, SKi MaloTb 3HA-
YyHy BapiabenbHICTb JAHOIrO MOKA3HUKA B MeXax rpynu.
Hamu BCTaHOBNEHO AOCTOBIpHE 30iNbLUEHHS OAHOrO
remMoauHamiyHoro napameTpay GyTbonicTiB NOPiBHAHO
3 HecriopTcMeHamu (Tabn. 1).

Cneuudika CrMoOpTMBHOI OiSNLHOCTI 3HAYHO BMAU-
Ba€ Ha BENNYUHY yoapHoOro o6’emy Kposi, 30kpema, y
dyTOONiCTiB AaHMN NOKA3HWK LEHTPasnbHOI remoau-
HaMikn Mae Binblui cepeaHi 3HaYeHHs (95,6 mMn), HixX y
HecrnopTcMeHiB (86,4 mn), 3a BEANYMHOIO JAHOrO Mno-
KasHuKa MiX UMUK rpyrnamu BCTAHOBJIEHI AOCTOBIPHI
BigMiHHOCTI (p<0,05) (Tabn. 2).

Tabnuusa 2.

Oco06nuBocTi remognMHamMiyHnMX 06’emiB

Ta iHgekciB ¢yToéonicTie (M=*o)

MokasHukun Mpyna M=o p
U . |HecnoptcmeHnn | 86,47+18,82
YnapHuii 06’emM KpOBI 0.05
(mn) dyT6onicT | 95,62+23,43
XBUAUHHI 06'eM Hecnoptcmenn | 5,060+1,067
) >0,05
kpoBi (1) ®yT60nicT | 5,129+0,992
Hecnoptcmenn | 46,59+10,36
YnapHuii inaekc 0,05
(Mn/m?) dyT60nicTN | 52,36%12,78
Cepuesnii inaekc Hecnoptcmenn | 2,757+0,617 50,05
2 3
(n/m%) ®yT6onicTM | 2,830+0,520

[MokasHuKn Mpyna Mz+c p
MuTtomunii nepude- | Hecnoptcmenn | 35,12+8,69
PUYHWUIA onip >0,05
(OwnH/c/cm-5) dyT60nICTU 36,04+9,45
3aranbHuin nepude-| Hecnoptecmenun | 1522+354
PUYHWUIA onip >0,05
(AnH/c/cm-5) dyT60nICTN 1593+414
O6’EMHa WBMAKICTb Hecnoptcmenn | 328,6+64,7 50.05
PYXy KPOBI (MII/C) | py160nicTin | 355,1+80,2
. . Hecnoptcmenn | 4,051+£0,944
[MOoTyXHiCTb niBOro <0.05
waykouka (Br) ®yT6onicTM | 4,595+0,979
B .. | Hecnoptcmenn | 0,209+0,022
nTpaTu eHeprii
(BT/n) <0,05
dyT6onictn | 0,209+0,022

3aranbHuini nepudepuyHmin onip Mae OinbLli 3Ha-
YeHHs y rpyni GyTOOoNICTiB, HiX Y HECNMOPTCMEHIB, ane
JaHa rpyna HeogHopigHa 3a BENNYMHOK AAHOro Mo-
KasHuKa, TOMYy MiX LMK rpynamMm BiICYTHI LOCTOBIPHI
BiAMiHHOCTI. O6’eMHa LWBMAKICTb PyXy KPOBi Mae Bisnb-
Wi cepenHi 3HaYeHHs y PyTOONICTIB, HiXX Y KOHTPOJBHIM
rpyni, ane OOCTOBIPHUX BIAMIHHOCTENM NpU NOPIBHAHHI
MK He BuaBunn. KOHaku, ski 3armaioTbesa GyTbooM
MaloTb BinbLUy MOTYXHICTb NIBOMO LUYHOYKA, HiX He-
cnoptcMeHn. Mwu BuEBUAM  OOCTOBIPHI  BigMIHHOCTI
(p<0,05) 3a BENNYMHOIO AAHOr0 MOKa3HMKa MiX LMK
rpynamm ioHakiB. MNoka3Huk BUTpaT eHeprii y rpyni oci6,
AKi 3alimaloTbesa ¢yTboNoM, BiNbLUNIA, HiX Yy lOHaKIB,
AKi He 3aMMaloTbCa CNOPTOM. HamMm BCTaHOBAEHI O0-
CTOBIpHi BigMIHHOCTI MiX gaHumun rpynamm (p<0,05)
(tadn. 3).

Taknm YNHOM, BCTAHOBJEHO, LLIO OKPEMI FeMOANHa-
Mi4Hi nokasHMKM PyTOONICTIB MalOTb OCTOBIPHO BiNbLUi
3Ha4YeHHs ab0 BMPaXeHy TEHAEHLLIO A0 36iNbLIEHHS NOo-
PiBHSAAHO 3 0coBamMu, sKi He 3aliMatoTbCs CNOPTOM. ToMy
BMHWKAE HEOOXiAHICTb BMPILLEHHS NMUTAHHS MpPO Te, AK
iHTEpNpeTyBaTn OTPUMAaHHI pe3ynbTath, YN € BOHU
HOpMaslbHUMW O CNOPTCMEHIB AAHOro BUAY CMopTY,
ab0 € BapiaHTOM MOYATKOBUX NATOSOMYHUX BiOXWUIEHb.
OcTaHHiM Yacom 3’aBunmcsa poboTM NpPo 3B’A30K re-
MOAMHAMIKN | COMaTUYHUX NMOKa3HWKIB OpraHiamy [7].
MopenioBaHHS HaneXHUX NOKa3HWKIB LeHTpanbHOI re-
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MOAMHaMIKM 3aexHO Big, ocobnmBocTen OyaoBu Tina €
HaA3BNYANHO aKTyaSlbHUM i MOXE LUMPOKO BUKOPUCTO-
BYBaTUCb Yy AiarHOCTUYHMX Linax [14].

Y pesynbraTi NpoBeeHOro NPSIMOro NOKPOKOBOIO
perpeciiHoro aHanidy 3’scysasnocs, Wo y oyrbonicTie
BCi 12 peorpadiyHmx napamMeTpiB LEeHTpasbHOI remMo-
OVHaMIKM 3anexanu Bif, KOHCTUTYLiOHaNbHMX XapakTe-
PUCTUK opraHi3my BinbLue, Hixk Ha 50 %, onsa HUX Gynn
nobynoBaHi MaTeMaTuyHi Modeni, SKi JaloTb MOX/IU-
BiCTb, BPaxOBYOUN iHAMBIAYaNlbHIi aHTPONOMETPUYHI Ta
COMATOTUMONONYHI MOKA3HUKN, BU3HAYUTU Y KOXHOIO
dyTbonicta npuTamMaHHi came oMy napameTpu LeH-
TpasibHOI FreMOAVHAMIKN.

[MpakTnyHO BCi KOEDIUIEHTM MOAOENI CUCTONIYHOIO
apTepianbHOro TMcKy y GpyToonicTiB MaloTb AOCTATHLO
BMCOKY AOCTOBIPHICTb, 32 BUHATKOM CaritasbHOI Aayru
ronosu. KoediuieHT aetepmiHauii R? Ha 88,6 % anpok-
CUMYE OaHy LOMNYCTUMO 3anexHy 3MiHHy. Mogens mae
BUINSL HACTYMHOMO NiHIAHOIO PIBHAHHS:

ADC = 136,6 — 1,369-SAGDUG + 11,56-0BPR2
-2,117-0BT + 5,297-GPPL - 3,041-GGL

ne (Tyt i B noganswomy), ADC — apTepianbHuii cuc-
TONiYHMI TUCK (MM. PT. CT.); SAGDUG - caritanbHa gyra
ronoeu (cMm); OBPR2 — o6xBaT nepennniyys y HUXHIN
yacTuHi (cMm); OBT — obxBart Tanii (cm); GPPL — ToBLWMHA
LLIKIPHO->XXMPOBOI CKNaaKu Ha NepeaHirt NoOBEpPXHi nieya
(Mm); GGL — TOBLWMHA LIKIPHO-XXNPOBOI CKNaAKW Ha ro-
Mminui (Mm).

Bci koediuieHTn moaeni giactoniyHoro aprepianb-
HOro Tucky y ¢pytbonicTiB cTaTMCTUYHO 3HadyLli. Koe-
diuieHT getepmiHauii R? Ha 91,8 % anpokcumye oaHy
3MiHHY. Mofaenb Mae BUrnsa, HaCTYNHOM O NiHIMHOI O piB-
HSAHHS:

ADD = 67,39 — 2,360-SAGDUG + 2,411-CRIS +
5,803-O0BPR2 - 1,156-OBT + 0,084-STAN

ne (Tyt i B noganswomy), ADD — apTepianbHuin gia-
CTONIYHMIA TUCK (MM. PT. CT.); CRIS — mixrpebeHesa Bif-
cTaHb (cMm); STAN — cTaHOBa AMHAMOMETPINA (Kr).

BcTtaHoBneHo, Wo GinblUicTb KoedilieHTiB Moaeni
NnokKasHMKa CepenHbOro apTepianbHOro TUCKY MaloTb
[OCTaTHbO BMCOKY AOCTOBIPHICTb, 32 BUHATKOM Biflb-
Horo uneHa. KoediuieHT metepmiHauii R2 Ha 94,8 %
00yMOBMIOE AaHy 3anexHy 3miHHy. ADS = 54,49 —
2,014-SAGDUG + 2,225-CRIS + 6,826-O0BPR2 -
1,264-OBT + 1,819-SHLICA

ne (Tyt i B noganswiomy), ADS — cepegHiin aptepi-
anbHUN TUCK (MM. PT. CT.); SHLIC— wwnpuHa obnunyya
(cm).

Bci koediuieHTn mogeni yonapHoro ob’emy KpoBi y
¢yTOONICTIB MaloTb AOCTATHLO BUCOKY AOCTOBIPHICTb.
KoediujeHT geTtepmiHauii R? Ha 91,7 % obymoBsnioe
haHy 3MiHHY. Moaenbs Mae BUrmsaa HaCTynHOro NiHinHO-

rO PIBHSHHS:

YO = 582,1 - 13,43-PSG - 6,353-CRIS +
19,80-EPPR + 5,849-SGK - 4,260- NSHGL -
3,568-0BG1

ne (Tyti B noganswiomy), YO — yoapHuini 06’em KpoBi
(mn); PSG — nonepeyHnin cepeamHHOrpygHuin giameTp
(cm); EPPR — wwupunHa guctansHoro enidisa nepea-
nniyya (cm); SGK — nepenHbO-3aHii cepeaHborpya-
HUHHUI piameTp (cMm); NSHGL — HameHwa wupuHa
ronosu (cm); OBG1 — 06xBaT romMifikv y BEPXHili HaCTUHI
(cm).

Bci koediuieHT Moaeni XBUINMHHOMO 06’eMy KpPOBI
COMaTOTUNY MaKTb AOCTOBIPHICTbL. KoediuieHT netep-
MiHauii R? Ha 91,1 % BM3Ha4Ya€ OOMNYCTUMO 3anexHy
3MiHHY.

MO = 8,372 - 0,442-SHLICA - 0,233-CRIS +
0,232-GGP - 0,439-PSG + 0,321-OBK + 0,133-ATV

ne (TyT i B noganswomy), MO — XBUNUHHWIA 06’eM
KpoBi (11); GGP — ToBLUMHA LLKIPHO-XMPOBOI CKNaaK/ Ha
rpyasx (mm); OBK — obxBaT kucTi (cm); ATV — BucoTa
BEPT/IIOrOBOI TOYKM (CM).

Bci koediuieHTn mogeni yoapHoro iHOekcy ctatmc-
TUYHO 3HauyLi. KoediuieHT geTepmiHauii R? Ha 97,3 %
BU3Ha4vae BapiabenbHICTb AaHOi 3aN1eXHOT 3MiHHOI.

Ul = 338,7 - 9,682-PSG - 4,323-CRIS
+ 25,26-EPPR - 11,07-BSHGL + 2,653-H -
2,432-ATPL + 3,272-SGK - 1,214-0BB

ne (Tyt i B noganswiomy), Ul — yoapHuin ingekc (mn/
m?); BSHGL - Haibinblua wupurHa rosiosu (cm); H — no-
BXMHa Tina (cm); ATPL — B1UCOTa akpOMianbHOI TOYKU
(cm); OBB - o6xBat cTerHa (cm) .

BcTtaHoBNEHO, WO KoedilieHTn Moaeni cepueBoro
iHOEKCY MaloTb OOCTaTHbO BMCOKY AOCTOBIPHICTb, 3a
BMHATKOM BiflbHOr0 YneHa. KoediuieHT getepmiHauii R?
Ha 93,05 % anpoKCMMyeE JONYCTUMO 3aJIEXHY 3MiHHY.

cl = -1,707 - 0,051-LEWK + 0,197-GGP -
0,460-GPR +0,042-ATPL +0,155-GZPL - 0,09-CRIS
+ 0,505-EPPR

ne (Tyt i B noganswomy), Cl — cepueBuit iHaekc (n/
xB/M?); LEWK — puHamomeTpis niBoi kucTi (kr); GPR —
TOBLUMHA LWKIPHO-XMPOBOI CKNagkym Ha nepenniydi
(Mm); GZPL — TOoBLUMHA LWKIPHO-XMPOBOI CKNagku Ha
3aHil NOBEPXHI Nneya (MMm).

Bci koediuieHTn mogeni nutomoro nepmdepunyHo-
ro onopy AocToBipHi. KoediuieHT aetepmiHauii R? Ha
92,28 % Bun3Havae BapiabenbHiCTb AAaHOT 3MiHHOI.

UPS = -145,6 + 8,651-SHLICA + 2,679-CRIS
- 0,687-ATPL — 3,615-NSHGL + 2,467-O0BG1 +
0,563-0BBB

ne (Tyt i B nogansiomy), UPS — nutomunii nepude-
puvyHuii onip (AnH/c/cm®); OBBB — 06xBaT CTErOH (CM).

MpakTnyHO BCi KoedilieEHT MOaenNi 3aranbHOro ne-
pndepmnyHOro onopy MaktoTb BUCOKY AOCTOBIPHICTb, 3a
BUHATKOM BifIbHOroO 4fieHa. KoeoiuieHT petepmiHawii
R? Ha 90,2 % 06yMOBIOE AOMYCTUMO 3aN1EXHY 3MiHHY.
Mopenb mae Burnan;:

OPS = -3541 + 356,1-SHLICA + 117,2-CRIS -
30,35-ATPL — 125,4-NSHGL + 92,02-0BG1

ne (Tyt i B noganswomy), OPS — 3aranbHuin nepu-
depunyHuii onip (OuH/c/cm™®).

Bci koediuieHTn moaeni 06’€MHOI LWBNAKOCTI pyxy
KpOBi y yTOONICTIB MaOTb BUCOKY AOCTOBIPHICTb. Ko-
ediuieHT getepmiHauii R? Ha 89,7 % anpokcumye [o-
NYCTUMO 3a5IEXHY 3MiHHY.

OSD = 1255 - 52,94-PSG - 14,45-CRIS
+ 11,55-GL + 10,41-ATP - 24,13:NSHGL +
60,78-EPPL

ne (Tyt i B noganbwomy), OSD - o6’eMHa wBuag-
KiCTb pyxy KpoBi (mn/c); GL — ToBLUMHA LLKIPHO-XXMPOBOi
CKlagaky nig HXKHIM KyTOM fionaTtku (mm); ATP — Buco-
Ta nanbuesoi To4km (Cm); EPPL — wipmnHa guctaneHOro
enigisa nneya (cm).

KoediuieHTn mopaeni noTyXHOCTi JiBOrO LUyHOY-
Ka MaloTb BMCOKY AOCTOBIPHICTb, 3@ BUHATKOM BUCOTH
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akpomianbHoi Touyku. KoediuieHT geTepmiHauii R? Ha
86,3 % BM3HaA4aE AaHy 3anexHy 3MiHHY.

MLG=11,19-0,717-PSG+0,31-GL+0,235-ATP
— 0,32:NSHGL + 0,339-0BK — 0,063-ATPL

ne (TyT i B noganswomy), MLG — noTyxHicTb niBoro
wnyHouka (BT).

KoediuieHTn Mmoaeni BuTpatu eHeprii y pytbonicTis
MatoTb BMCOKY OOCTOBIPHICTb, 32 BUHATKOM BiJIbHOrO
YyfieHa, TOBLUMHM LUKIPHO-XMPOBOI CKIaAKM Ha CTErHi.
KoediujeHT geTepmiHauii R? Ha 72,70 % obymoBnioe
naHy 3MiHHy. Mogenb Mae BUrmsaa HaCTynHOro NiHiNHO-
ro PIBHAHHS:

RE = 0,340 - 0,003-0BT + 0,004-CRIS +
0,01-0BPR2 - 0,006-SAGDUG - 0,006-0BG2 +
0,009-BSHGL

ne, RE — nokasHuk Butpatn eHeprii (Bt/n); OBG2 —
006XBaT rOMISIKM Y HUXHIN YaCTUHI (CM).

Takum 4nHOM, y pesynbTaTti MOKPOKOBOro perpe-
CiliHOro aHanizy Hamu nobynoBaHo 12 MaTteMaTuyHuX
MoZenen ang BU3Ha4eHHs iHamBeinyanbHUX peorpadiy-
HUX NapamMeTpiB LeHTpasibHOi reMoanHamikn. o Hux
BXOASATb 69 aHTPONOMETPUYHUX MOKA3HUKIB Ta 2 Pisi-
OMETPUYHKMX (CTaHOBa Ta KUCTbOBA AMHaMOMETPIsA). Y
HaNBINbLWIA Mipi BENMYMHY napamMeTpiB LEeHTpasbHOI
remMmoauHamikm y oyTbonicTiB 4eTepMiHyioTb AiameTpu
Tina, ix yacTka cepep, iHLINX KOHCTUTYLiOHaNbHUX Mpea-
VKTOPIB CTAHOBUTbL 24,6 %, BOHWN BXOAATb A0 ckraay 92
% mopenei, po3pobieHNx Ans BU3HAYEHHS HANEXHNX
napameTpiB LUeHTpanbHOi remoamHamikmi. Y 10 mone-
nax (83 %) npepncrasneHa MixrpebeHeBa BiACTaHb Ta
y 5 (41,7 %) — nonepeyHuin cepeamHHOrpygHun aia-
meTp. CyTTEBO BNAMBAIOTb Ha BENMYMHY MapamMeTpiB
LLeHTPaNbHOI reMOAMHAMIKN 1 00XBaTHI po3Mipu Tina i
cknagaloTb 23,2 % BIGHOCHO iHLLMX aHTPOMOMETPUYHNX
NpPeankTopiB, BOHM 3ycTpivatloTbes B 92 % mopensix,
AKi NoOynoBaHi AN BU3HAYEHHS iHOWBIAYaNbHUX FreMO-
OVHaMIYHMX NOKa3HWKIB. HarvacTiwe 3ycTpiyaTbes
06xBaTu Tanii Ta nepeannivyya y HUXHin TpetrHi. Came

Ui po3Mipu NpeacTaBfeHi y KOXHIM 3 moaenen ans Bu-
3HAYEHHS HANEXHUX MOKA3HUKIB apTepiaibHOr0 TUCKY
y ¢yTb6onicTiB. KpaHioOMeTpuYHI po3mipy CTaHOBNATb
21,7 % Bip, yCiXx aHTPOMNOMETPUYHUX NOKA3HKIKIB, SKi 3y-
CcTpivaloTbes y Mmogensax. JaHi NnoKkasHMKN npeacTaseHi
B 11 (92 %) mogenei HanexxHUX NapameTpiB LLeHTpaslb-
HOi remoamHamikn. Cepepn, HUX HanlyacTiwe A0 cknagy
MoOenen BXxoasaTb caritanbHa gyra ronosu (BU3Havae
BapiabenbHiCTb BCiX NOKa3HUKIB apTepiasibHOro TUCKY)
Ta WupuHa 06amnyus. Bucota aHTPONOMETPUYHUX TOHOK
(akpoMianbHOI, NanbLEBOi Ta BEPTIOroBOi) CTaHOB-
nate 11,6 % Big, ycix aHTPONOMETPUYHMX MOKA3HUKIB,
AKi 3ycTpivaloTbCca y mogensax. JaHi nokasHuku npea-
cTaBneHi B 7 (58,3 %) nobynoBaHnx MOAENSX.

BucHoBku

1. BcTaHoBneHo, Wwo $yToonicTM MatoTb A0CTOBIp-
HO OiNblUi NOKA3HMKN apTepianbHOro CUCTONIYHOIO Ta
cepeaHboro TUCKY, yaapHoro 06’emMy, yaapHoro iHoek-
Cy, 00’EMHOI LUBNAKOCTi PyXy KPOBi T NOTY>XHOCTI NiBO-
ro LWYHO4KA, HiX IOHaKW, AKi He 3aiMaloTbCHA CIOPTOM.

2. Y ¢pytbonicTie nobynosaHi moaeni ansa BUSHa4eH-
HS1 HANEXHUX NOKA3HWKIB LeHTpasnibHOI reMoauHamikum 3
[OCTaTHLO BUCOKOIO TOYHICTIO ONMUCY 03Hak, Lo MoAe-
mototbesa (R? Big 0,73 oo 0,97). o mogenei HanvacTi-
e BXoAsTb AiameTpu Tina (24,6 %), 3okpema Mixrpe-
OeHeBa BiACTaHb Ta MOMNEPEYHNIA CEPEaVNHHOIPYAHUI
niameTp, o6xBaTHi po3mipu Tina (23,2 %), 3okpema
Tanii Ta nepennnivyya y HUXHIM TPETUHI Ta KpaHiome-
TPWYHI po3mipn (21,7 %).

MepcnekTuBM nopanbWinx AochigXeHb. OTpu-
MaHi pe3ynbTaTtv 4alTb MOX/MBICTb B MNOOanbLUNX
OOCHNIMKEeHHAX NPOBOAUTM aHani3 Ta BCTaHOBOBATU
HanexHi peorpadivyHi napameTpu LEeHTPasibHOI reMo-
OVHaMIKM 3 BpPaxyBaHHAM iHOVBIOyaNbHUX MOKA3HMKIB
6ynoswu Tina y dpytbonicTis.
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YAK: 612.13:796.071

MNOKA3HUKWU LEHTPAJIbHOI FEMOAUHAMIKU TA MPOFHO3YBAHHS iX HANEXXHUX BEJINYUH Y
dYTBOJICTIB OHALIbKOIO BIKY

CapaduHiok J1. A., JlexHboBa O. B., KauaHn B. B.

Pesiome. BuaHayanu BigMiHHOCTI peorpadiyHmnx NOKasHUKIB LeHTpasibHOI reMoauHamikm y dyToonicTiB BUCO-
KOro PiBHA CMOPTUBHOI ManCTEPHOCTI NOPIBHAHO 3 IOHAKaMu, ki He 3aiMaloTbCs CNOPTOM, Ta BUKOPUCTOBYHOYN
NOKPOKOBWUI PErpecinHnin aHanis NPOBEAN MOAENOBAHHSA HANEXHUX IHAMBIAYaNbHUX BEANYUH FrEMOANHAMIYHNX
napameTpiB. BctaHoBNEHO, Wo ¢pyTOONICTM MaIOTb AOCTOBIPHO BiNbLUi MOKA3HUKM apTepiaibHOr0 CUCTONIYHOIO
Ta cepeaHbOoro TUCKY, yaapHoro o6’emMy, yaapHoro iHaekcy, 06’eMHOI LUBUAKOCTI pyxy KPOBi Ta MNOTYXXHOCTi iBOrO
LLTYHOUKA, HiX IOHAKU, SIKi He 3aliMatoTbCs COPTOM. [11s BCiX MOKa3HUKIB LIEHTPabHOI reMoanHamMikm nobynosaHi
MaTemaTunyHi MOAENi 3 TOYHICTIO onncy o3Hak Bif, 73 fo 97 %, [0 SKUI1 HallYacTille BXOASTb NonepeyHi, 06xBaTHi
Ta KPaHiOMETPUYHI pO3Mipw.

Kniou4oBi cnoBa: LieHTpanbHa remoamHamika, peokapgiorpadisi, Nokpokosa perpecis, dpytéonictu.

YAK: 612.13:796.071

MNOKAS3ATEJIN LEHTPAJIbHOWU FTEMOANHAMUWKU U MPOrHO3UPOBAHUSA UX HAOJIEXKALLLUX BEJIN -
YUH Y dYTBOJINCTOB IOHOLLECKOIo BO3PACTA

CapaduHiok J1. A., JlexxHboBa E. B., KouaH B. B.

Pesiome. Onpenensnu otanyms peorpadunyeckmx nokasatenein LLeHTpanbHOM reMoamHamMmmk Mexay ¢oyTbo-
NICTaMu BbICOKOIro YPOBHSI CMOPTUBHOIMO MacTepCTBa M IOHOLWAaMMU, HE 3aHUMAIOLLIMMUKCS CNOPTOM, a Tak Xe, UC-
NONb3ys NOLLIAroBbIi PErPECCUOHHbIN aHann3, NPOBENN MOAENNPOBAHNE HAANEXALUMX MHONBUAYANbHbBIX BENINYMH
reMoauHaMn4eCcKnx NnapamMeTpoB. YCTAHOBNEHO, YTO GYTOONNCTLI MMEIKOT LOCTOBEPHO HOJbLUME NOoKa3aTenun ap-
TepuanbHOro CUCTOIMYECKOro U CPEAHEro AaBNeHnsl, yaapHoro obbema, yaapHoro nHaekca, 06beMHOM CKOpo-
CTW OBUXKEHUS KPOBWU 1N MOLLHOCTW JIEBOIO XeNyao4yka, Yem I0HOLIKN, KOTOPbIE HE 3aHMMatoTCs cnopToM. [1ns Bcex
nokasaTtenen UeHTpanbHOM reMoaNHaMMKN NOCTPOEHbI MaTeMaTUYECKME MOLENN C TOYHOCTLIO ONUCAHUS Npu-
3HaKoB OT 73 00 97 %, K KOTOPbIM YalLle BCEro BXOAAT NONEPEYHbIE, OXBATHbIE N KDAHMOMETPUYECKNE Pa3SMEpPHI.

KnioueBble cnoBa: LieHTpanbHas remoavHamMmumka, peokapamorpadus, nowarosas perpeccus, GyTdoonmncThbl.

UDC: 612.13:796.071

INDICATORS OF CENTRAL HEMODYNAMICS AND PROGNOSIS OF THEIR VALUABLE QUANTITIES IN
YOUTH FOOTBALLS

Sarafynyuk L. A., Lezhnova O. V., Kachan V. V.

Abstract. Morfofunctional features of the cardiovascular system determine the level of possible sports achieve-
ments in any form of sport, so the study of these parameters is actual and does not lose its practical value.

The purpose of the work was to establish the features of the rheographic indicators of central hemodynamics in
footballers of a high level of athletic skill of adolescence and to model their proper values.

The study was attended by virtually healthy young men aged 17 to 21 years. The control group consisted of 73
young men who were not engaged in sports and at the time of the survey were practically healthy. The conclusion
was made after a detailed clinical and laboratory study (ultrasound diagnostics of the heart, major vessels, thyroid
gland, parenchymal organs of the abdominal cavity, kidneys, bladder, chest radiography, spirography, tetrapolar
rheocardiogram, dental examination, determination of basic biochemical parameters of blood; assessing the level
of hormones of the thyroid gland). We also conducted a comprehensive survey of high-level sportsmanship play-
ers (from the first adult to masters of sports). All athletes had athletic experience of at least 3 years and at the time
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of the survey were in the preparatory period of the training cycle. Diagnosis was performed at least one day after
the training load. Athletes who had signs of overtraining and over-stressed did not participate in further research.
After the survey, were selected 22 players, which did not have a health condition. The rheographic parameters
were determined using a computer diagnostic complex, which provides simultaneous recording of the electro-
cardiogram, tetrapolar rheogram and measurement of blood pressure. Given the parameters of reocardiogram,
the distance between the electrodes, height and mass and body surface area, systolic, diastolic and mean arterial
pressure, heart rate, we used the formulas to calculate the parameters of central hemodynamics. We conducted
an anthropometric study using the Bunak method, somatotypological — based on the estimated modification of the
Heath-Carter method, and the determination of the component composition of the body weight for Mateyko. The
statistical processing of the obtained results was carried out using the package “Statistica 5,5” (license number
AXXR910A374605FA). The character of the distributions for each of the received variation series for Shapir-Wilk,
the mean and standard deviation for each sign were determined. Since, in the vast majority of cases, the distribution
of the characteristics studied was different from the normal one, we used nonparametric methods of statistical anal-
ysis, the probability of the difference between independent quantitative values was determined using U-criterion of
Man-Whitney. For the development of proper indicators of central hemodynamics, depending on the peculiarities
of the structure of the body, we used a method of stepwise regression analysis.

It has been established that individual hemodynamic indicators of football players have significantly higher val-
ues or a marked tendency to increase compared to non-sportspersons. Therefore, there is a need to address the
question of how to interpret the results obtained, whether they are normal for athletes of this sport, or is an alterna-
tive to initial pathological abnormalities.

As a result of stepwise regression analysis, we constructed 12 mathematical models for the determination of
individual rheographic parameters of central hemodynamics. They include 69 anthropometric and 2 physiometric
indicators (static and carousal dynamometry).

Conclusions

1. It has been established that football players have significantly higher arterial systolic and mean pressure,
shock volume, shock index, volume velocity and left ventricular power than non-sports boys.

2. The players have constructed models for determining the proper parameters of the central hemodynamics
with a sufficiently high accuracy of the description of the simulated characters (R2 from 0,73 to 0,97). The most
commonly used models are body diameters (24,6 %), including intervertebral distance and transverse mid-diam-
eter diameters, circumferential body dimensions (23,2 %), in particular waist and forearm in the lower third and
craniometric dimensions (21,7 %).

Keywords: central hemodynamics, rheocardiogram, stepwise regression, football players.
PeueHseHT — npog. MiweHko I. B.
CrartTs Haginwna 03.06.2017 poky
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