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(P<0,05)—11,1 % 10,2 % BignosinHo. [HiLi AMHAMIYHI | THMYACOBI XapaKTEPUCTUKH
MaJtu He3HauHi 3Minu (P>0,05) i 3HaxommMcs B Mexax Big — 1,52 % mo + 6,55 %.
Cepenniit npupict nopisHioBaB 3,43%. Be3 3MiH XapakTepu3yBaBcs NMOKa3HHK
3araJibHOro yacy BUKOHaHHs GJIOKYBaHHS.

Fz max (H)

@ 3BuuaitHi
YMOBH

H B ymoBax
rpasitauii

Bikogi rpymu

1 2 3 4
Puc. 3. 3mina poamipy MaKCuManbHo20 3HAYEHHA BEPMUKANbHOT CKN1AD0GOI

onoprux peakyiti (Fz max) eoneiibonicmia y pesyromami 6ukopucmanus
3acobie cnpaAMoBano02o 36inbuwieHHa 2pagimayiiinux 63aemoiti Ha mino npu
gukoHauni nanadawvozo yoapy. IToznavenns mi v, wo i na puc. 1.

YV MonombxHiil rpyni BoneibonicTiB y pesynsrari BAKOPUCTaHHsA 3aco6iB
rpaBiTalliifHOro TpeHyBaHH: 3MiHM GioMeXaHIYHUX XapaKTepPHCTHK ONOPHHX PeaKLii
TPH BHKOHAHHI GI0KYBaHHS 3HAXOMMIKCA B AianasoHi Big — 0,41 % 1o + 11,72 %.
CepenHilt IPOLIEHTHHI NPUPICT 3MiH YCiX MOKAa3HUKIB NPH LIbOMY JOpiBHIOBaB 2,92
%. Be3 3MiH 3aiMINaBcA 3aranbHHUIf Yac BUKOHaHHsA GNoKyBaHHS. J[OCTOBipHHMH
3MiHAMH B TaKHX yMOBaX XapakTepusyBaucs Gionunamiuni xapaktepuctuku — (F,,
F ), IHIIi XapaKTepHCTHKH MK HEIOCTOBIPHUI XapakTep 3MiH.

V qonosiuiit rpyni BoneiiGonicTis crnoctepiraBes HeraTHBHUH npupicT
THMYaCOBHX CKIIalOBUX BUKOHaHHs 6nokysanus (T, T +T )—18,87 % (P<0,05)
16,06 % (P>0,05). 3aranbHuii yac BAKOHAHHS MaB MO3UTHBHAN pHpicT 3MiH 1,5 %
(P>0,05). Hait6inbimuit npupicT MaB Takuil iHTerpaibHUil I0KA3HUK, AK IPATIEHT
cunu (GR) -59,79 % (P<0,05). Cepeaiit npupicT 3MiH yciX MOKa3HHUKIB Y0JI0BIYOI
rpynH B LMX yMOBax JopiBHioBaB 7,9 % (puc. 4).

IopiBHAnbHUI aHaNi3 Ge3nocepeaHbOro TEPMiHOBOTO BILIMBY 3ac06iB
rineprpaBiTauiifHoro TpeHyBaHHsA Ha GioNMHAMIYHI if THMYACOBI XapaKTEPHCTUKH
KOXHOT I0CIIiIKyBaHOT TeXHIUHOT Aii BoseiGoicTiB 103B0IAE 3pOOHTH BHCHOBOK,
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110 MiX BIUIKBOM BHKOPHCTAHHS TilleprpaBiTaLifiHOro kocTioma y BojnelGomictin
30UIBLIYIOTHCS CHIIOBI OKA3HHKH OTIOPHHX B3a€MOJiM, IPAKTHYHO HE 3MiHIOETHCA
reoMeTpisi PyXiB i TPOXH 3HIKYIOTHCA XapaKTEPHCTHKH THMYacOBOi CTPYKTYpH
BHKOHYBaHHX MPHIHOMIB.

Fz max (H)

B 3Buyaiisi
YMOBH

H B ymoBax
rpasitauii

Bikosi rpynu

1 2 3 4
Puc. 4. 3mina po3smipy MaKcuManbHo20 3HaYeHHA 6ePMUKANbHOT CKNA006UX

onoprux peaxyiti (Fz max) eonetibonicmig y pesynomami ukopucmansa
3acobie cnpamMoeano2o 36invulenHa 2pasimayiinux 63aemodii Ha mino npu
gukonanni bnokyeanns Ilosnavenna mi o, wo i na puc. 1.

Jins Toro mo6 BHAINMTH POJb, 3HAYEHHS i BATOMMIH BHECOK KOXKHONO
BHMipIOBAHOIO IOKA3HHKA B JOCATHEHHA OCHOBHOTO po60o4oro edexty KoxHOT
PYX0BOI A, BUSHAYANMCA 3ANEKHOCTI MiXK JIOCHIDKYBAHUMH XapaKTePHCTHKaMH
OTNOPHUX peaKLiif BONeHGOMCTiB pi3HHX BiKOBHX IpyIL.

3 Li€10 MeTOI0 BUKOPHCTOBYBABCA KOPEJALIHHMIT aHaNi3 OTPHMaHHX JaHHX,
SKOMY TiIaBaIHCS BONEHOONICTH, K NPH 3BUHAHHX YMOBAX BHKOPHCTAHHX 3aC00iB
rpasitauiiiHoro TpeHyBaHHs. IIpu mpoBenenHi BubipkoBoro, iHpopMaTHBHOTO
aHaJli3y BpaXxoByBaBCs PiBeHb B3aEMO3B’ A3KiB M NMOKA3HMKAMH, 1O BU3HAYABCH 3
ypaxyBaHHAM 3HayeHb koedilienTis kopemsauii Bix 0,7 no 0,999.

Boneii6oicTn IoHaLBKOT rpyH NIPH BHKOHAHHI MOJayi M’s1ua 3BepXy Majiu
JOCHTb IMPOKHIA Jliana3oH BHECKY KOXKHOI 3 XapaKTEPHCTHK Y KiHUEBHI1 pe3ysibTarT
niil. HaiiGinbIunit BHECOK MaM XapaKTePUCTHKH OOMIpIOBaHHX NMOKA3HUKIB LIONO
BEPTUKAJIBHOI OCi AK B yMOBAX rineprpa,iTallii, TaK i B PUPOIHHX yMOBAX.

V Toii e yac B IOHiOpCBKil rpymni BUNpoOyBaHHX NPH BUKOHAHHI L€l %k
pyxoBoi Hii cnocrepiraBcs npu6nu3Ho piBHOUIHHMI BiNCOTKOBHMI BKIan

BuMlp}oaaHH;..xapampuerme rpasitauii (y cepeaHbomy o 25 %).
| HAYK
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V npupoaHUMX yMOBaXx nepuli MiCLi y BiICOTKOBOMY BKJIa/li IPH BUKOHAHHI rojadi
M’54a 3BepXy MOCiaH BUMiPIOBaHi XapaKTepPHCTHKH I0KA3HUKA OTIOPHHX peakuiit
w00 GpOHTANBHOI Ta cariTanbHOi ocei mpocTopy (y cepemnsomy o 50 %) (puc. 5

-7.
Fzmax (H)
@ 3Buuaiini
YMOBH
B B ymoBax
rpasiTauii
Bikosi rpynu

1 2 3 4
Puc. 5. 3mina posmipy MakcumansHo2o 3Hauenns 6epmukanbHoi ckaadoeol

(Fz(max)) onopnux peakyiii 6onetibonicmis y pesynomami ukopucmanus
3acobie cnpamo6an020 36inbuLenns 2pasimayiinux 63aemodiii na mino npu
8uKoHanKi nodavi m’ava seepxy. ITosnauenns mi xc, wo i na puc. I.

SIK CBinYaTh pe3ysbTaTH KOPEALIHHOO aHAli3y XapaKTEePHCTHK ONIOPHHX
peakuiit BoelGonicTiB pi3HUX BIKOBHX IpyI, HalGiIblIa KiNIbKICTh 3HAYEHHEBHX
TOKA3HUKIB CMIOCTEPIira€eThCs B IBOX BiKOBHX IPyNax NPH BUKOHAHHI Nofadi M’a4a
3BepXY AIK y rineprpapiTaLifiHiX yMOBaX TPEHyBaHHS, TaK i B IPHPOIHHMX yMOBAX, Y
BoNeHGOMiCTIB MONORIKHOT i Y0MOBIYOT rpym.

V BoneiiGonicTiB MONONIXHOT Ipynu criocTepiraes oaHakoBuit 25 %
BHECOK BUMIPIOBAHHX XapaKTEPHCTHK Y Pe3yJIbTaTi nHKOHAHHA M0Aa4i M’s4a 38epXy
B [IPHPOIHMX YMOBAX, a B YMOBaX rineprpasitallii 1iana3soH BHECKY LIMX MOKA3HHKIB
Y HHX KOJMBaBCA B Mexax Bin 16,6 10 33,3 %. Ha nepuwomy micui npu usomy
3HAXONMIIMCS MOKa3HUKH CHJIOBMX XapaKTePUCTHK, BUMIPIOBaAHUX WION0
BEPTHKAIBHOI OCi.

Y Boneli601iCTiB 4010Bi4OT rpyIIH, 10 BHKOHYIOTE Nepeayi M’ ua 3Bepxy,
MPOLEHTHE CMiBBIAHOWIEHHS BHECKY OCiKYBaHHX XapaKTEPUCTHK LMX rpyn
3HAXOAMNOCS B NPUONM3HO PIBHHX 3HaYeHHAX i konuBanocs Bia 16,6 % no 37,5
%. Taki MOKa3HMKM CBIAYMTH NMPO BiIHOCHO PiBHO3HAYHMI BHECOK LMX
XapaKTepPUCTHK Yy Pe3y/IbTAaT BUKOHAHHA JaHOro mpuitoMy. [TopiBHANbHHMIT aHani3
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B 3BuyaiiHi
YMOBH

B B ymoBax
rpasitauii

BikoBi rpynu
1 2 3 4

Puc. 6. 3mina posmipy MaKcuManbHo20 3HaYeHHA 6ePMUKANbHOT CK1A0080T
(Fz max) onopnux peaxyiii gonetibonicmie y pesynomani 6uKOpUCManHs
3acobie cnpamosanozo 36inbulenns epasimayiinux 63acmodiil Ha mino npu
euxonanni nepedayi m'ava 3nusy. Ilosnavenns mi ok, wo i na puc. 1.

Fz max (H)

3Buuaiini
YMOBHU

H B ymoBax
rpasitauii

Bikosi rpynu

1 2 3 4
7. 3mina poamipy MAKCUMARbHO20 3HAYEHHS BEPMUKANbHOI CKNAO0BUX
onoprux peaxyiti (Fz max) eoneiibonicmia y pesynomami ukopucmarnus
3acobie cnpamMoeanozo 36inbuienHs epagimayitinux 63aEmo0iil na mino npu
suxonauni nepedayi m’aua 3eepxy. Illosnavenna mi g, wo i na puc.l.

Puc.
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BHECKY XapaKTePHCTHK ONOPHUX peaKLliii, pe3y/IbTaT BUKOHAHHs N0a4i M’ A4a 3BepXy
B IOHALBKIMH i OHIOPCBKil BIKOBHX Irpynax Mae 3Ha4HHMil po3Max. Y LHMX rpynax
BiICOTKOBHi1 BKJIa[l XapaKTEPHCTHK KOJHBAETBCA B cepesHboMy Bif 0 % 1o 50 %,
1110 CBiAYHTh NMPO HEAOCTATHBO KOPEKTHE BHKOHAHHA M0Ja4 M’s4a 3BEPXy rpynamu
IOHaKIB i FOHIOpaMH.

KopesuiiHi 3aneHOCTi XapaKTepPHCTHK ONOPHHX PeakLiiif y BoneiGomicTin
Pi3HHX BiKOBHX IpyN NMpH BHKOHAHHI MpHIfOMy i mepemadi M’A4a 3HH3Y AK Y
MPHPOJHHX YMOBaX, TAK i B YMOBaX rimeprpasiTauii, Mamu npuGIH3HO piBHY
KUTBKIiCTh 3Ha4eHHEBUX KoedillieHTiB. BiIcoTkoBHii BKJIAJ KOXKHOTO MOKAa3HHKA B
pe3yJIbTaT BUKOHAHHA TEXHIYHOI il 3HAXOAMBCS NPU LBOMY Y NPHONTH3HO PiBHUX
cniBBiHOLIEHHSX Bixt 16,6 % 10 33,3 %. V 1oHaupkiil rpyni HalGinba 3anexHicTh
M)XK MOKa3HHKAMM CrOCTepiranacs AJs MOKAa3HMKiB, BUMipIOBAHMX WIONO
seprukaibHoi oci (F, - F ) r=0,983-0,999, a Takok MiXK CHIOBUMH CKIafOBHUMH
OMOPHHX peaKLliif, BApoOneHnX y GPOHTANbHIN i cariTanbHiii IIOMKHAX B yMOBax
rineprpasirauii (r=0,968). ¥ npupomHHX yMOBaX Li X NMOKa3HHKH KOPEJIOBAJH 3
HazaJ-NponopuiiiHuM 38’ a3koM (r=-0,881).

ITpoueHTHE CMiBBiAHOWIEHHA BHECKY NOCIIKYBAHHX XapaKTEPHCTHK MPH
BUKOHaHHI mpuifoMy i mepenadi M’s4ya 3HM3Y IOHALBKOI TPYNH B YMOBax
rineprpa,iTauii BiIpi3HANOCA OHAKOBHM MOIIKPEHHSM i 10piBHIOBANO 25,0%.

IOHiopchKka rpynma B TaKMX YMOBaX XapaKTepH3yBanacs CHIbHHMH
B3a€MO3B’A3KaMH CHJIOBHX IMOKA3HMKIB, BUPOOIEHHX B OMOPHHX PeakKUifX MIOH0
poHTanbHOI i caritanbHOi wiouwH (r=0,905-0,920) sk y rineprpasiTauifHux, Tak
i B MPHPOIHHX YMOBaX. Y NPUPONHHX YMOBaX CHIIbHHIA B3aEMO3B’ 130K CrioCTepirascs
MiXK CHJIOBMMH CKJIAIOBUMH Y BEPTHKaJIbHIM rmoumHi (r=0,990).

BincoTkoBuit BKJ1a BUMIPIOBAHHX IIOKa3HHUKIB FOHIOPCHKOT IPYIH BOJIeHG0-
NCTiB MaB OJHAKOBI 3HAYEHHA Y BCIX HOCIIUKYBaHHX YMOBaX.

V MononixHOT rpynu BoneiGonicTiB cnocTepiraancs CHIbHI 3aJIeKHOCTI
BHMiPIOBAHHX NOKA3HHUKIB IIONO (HPOHTANBHOI i cariTasibHOT Ocelt Y MPUPOIHHX
ymoBax (r=0,991). Llji » noka3HMKHM B yMOBaX rineprpasitaLiii He MaJii B3a€MO3B’ 3Ky.

BincoTkoBuit BkNaj Moka3HMKIB JocAraB HeoOXiaHOro edexTy npu
BHUKOHaHHI JOCNI/KYBaHHX PYXOBHX HiM, Y MPHPOMHMX YMOBAaX MaB OQHAKOBi
3Ha4eHHs, a B YMOBAX rifeprpapitallii Ha MEPLIMX MIiCLSX 3HAXONWITHCA [TOKA3HUKH
OTIOPHHX peakLiii ION0 BepTHKAIBHOT OCi.

'V yonoBiuiii rpyni cocTepiranucs CHIbHI 3a1eXXHOCTI MOKA3HHKIB CHIOBHX
XapaKTePHUCTHK OMOPHHMX peakuiif, 3apeecTPOBAHUX Y MPHPONHMX YMOBAX MiXk
BEPTUKANIBHOIO | ppoHTANIBHOIO IIOIMHAMH (1=0,882-0,997). ¥ rineprpasitauiiHux
YMOBaX BEpPTHKa/bHa OMOPHOI peakuii cKianoBa KOpenioBaja 3 aHaJOTiYHOI
CKJIaJIOBOIO BiHOCHO caritTanbHol mwiowuuy (r=0,956).

V rineprpasiTamiifHiX YMOBaX XapaKTePUCTHKH OMOPHHMX PeaKuiil Maju
ONIHAKOBHIi BHECOK Y Pe3yJIbTaT BHKOHAHHA TEXHIYHHUX Aiif, a B NPHPOXHUX YMOBAX

N
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Ha NIEPIIOMY MiCLIi 3HAXOIMIMCS OKA3HUKH BEPTHKAIBHOI CHII0BOT cK1anoBoi (F),
110 MaJia J[Ba CUJIbHI KOpeauiliui 38’ A3KHu.

AHani3 KopenAuifHIX MaTPHLb TEXHIYHUX Ailf npuifomy i nepenadi M’sua
3BEPXY CBIIYHTH PO HEOIHO3HAYHHUIT BIUIUB YMOB rineprpapiTaLiifiHiX B3aeMoOzi
Ha CHJIOBI NMOKA3HUKH ONOPHUX Peakuiii o0 pi3HHX IUIOMMH Y BonelibonicTis
Pi3HHX BiKOBHX IpyIl.

V roHaubKilt rpymi B ymoBax rimeprpasitauii crocrepiranocs mwicTh
CHIbHHX B3a€MO3B’S3KiB MiXK NMOKa3HHKaMH, y NPUPOIHUX YyMOBAaX — YOTHpPH
B3a€MO3B’A3KH. BifcoTKOBHIT BKJIaJ JOCIIKYBAHHX XapaKTePHCTHK Y BHKOHAHHSA
TEXHIYHOI 1il B yMOBaX rineprpasiTauii 3HaxoauBcs B Mexax Bia 0 10 33,3 %, y
NPHPOJHMX YMOBAX PO3MOJLI BHECKY MaB OJHAKOBE 3HauYeHHA i ckagas 25,0 %.
BepTHKanbHa CHIOBA CKJIANOBa KOpEJIOBaNa 3 (GPOHTAIBHOIO i CariTalbHOI0
CHJIOBUMH CKJIaZIOBHMH, KoedillieHT Kopessuil 3HaxoauBCcs B AianasoHi r=0,774 —
0,999. Y npupoaHMX yMOBAX Il K NOKa3HHKH Maiu Aianasol r= 0,839 — 0,993.

V roHiopchkit rpyni Taki B3a€eMo3B’A3kH OynM BHABJICHI B yMOBax
rineprpapiTalii B YOTHPHOX BHNAAKAX, & B PHPOJHAX YMOBaX — BOCBMH.

BincoTkoBuii BKJNaJX MOKAa3HHKIB Y BHKOHaHHA Wiel TeXHiuHOl Aii
crocTepiraBcs NpH rimeprpapiTaiiifHuX ymoBax y HiamasoHi Bix 0 mo 50 %; y
NPUPOJHHUX yMoBaX — Bilt 12,3 110 37,7 % BeprukanbHOI rionkHy. Cuosa cKilanosa
IOZI0 BEPTHKANbHOI B rineprpapiTaiifHHX yMOBaX Maja Ha3al-TpOMopLiiHuH
3B’130K 3 QHAIOTTYHOIO CKJIAZI0BOKO CaTiTANIBHOI TNIOWMHK T =—0,925. V NpHpOaHHX
YMOBAX CTIOCTEPIiralHCs B3aEMO3B’A3KH CHIIOBHX CKJIAI0BHX Mik (QPOHTANBHOIO i
cariTalTbHOIO IUTOUMHaMHU (piBeHb B3a€MO3B’ 3Ky JopiBHioBas r = 0,987).

YV MonoznikHiii rpyni BHECOK MOKa3HHKIB Y BUKOHAHHs NIPHitOMy i nepenayi
M’f4a 3BepXy MaB O/IHAKOBE NMPOLEHTHE CIIiBBiIHOLWIEHHA B YCIX JOCIiKYBaHHX
ymoBax mo 25,0 %, ane KilbKicTh CHIbHHX B3a€MO3B’A3KiB IPH LbOMY
crocTepiranacs: NpH rineprpa,itawii — 3a BicbMa NOKa3HUKaMH, a NPH NPHPOIHUX
yMOBaX — 3a JBaHaAUATbMaA. Jlianma3oH B3aeMO3B’A3KiB JOCIiJKyBaHHX
XapaKTepUCTHK y TineprpasiTalilfHuX yMOBaX 3HaX0IMBCA B Mexax Binr=0,770 no
r=0,998. V npHpoIHUX YMOBaX YCi XapaKTepHCTHKH KOPEIIOBaH Mik coforo
(r=0,893-0,995).

V vonoiuilt rpyni BoneiGonicTiB cnocTepiranoca ABaHaaUATh CHIBHHX
B3a€MO3B’A3KiB Mi NOKA3HMKAMH OTOPHHX PeakLiif, peeCTPOBAHMX Y NPUPONHHX
YMOBaX i IIiCTh CHIBHHX B3a€MO3B’A3KiB — B yMOBaX rineprpasitauii. BiacorkoBmit
BKNIAJ Y pe3y/bTaTi BUKOHAHHS TEXHIYHOI il JOCIIIKYBAHHX XapaKTePHCTHK B
YMOBaX rineprpasitauii 3HaxoauBcs B fiana3soHi Bin 16,6 10 33,3 %, y npupoaHuX
YMOBAX CMocTepiraBcs piBHOMIPHUI po3noain XapakrepucTHk (no 25,0 %) npu
BUKOHaHHi mpuifoMy i nepenayi M’sya 3Bepxy.

AHuani3 kopenAuifHuX TabmLb 3a1eXKHOCTel BUMiPIOBAHHX XapaKTePHCTHK
BONEHGOMICTIB Pi3HNX BIKOBHX Pyl NPH BUKOHAHH| HANAJAIOMOTO YAapy A03BOJISE
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3po6GMTH BUCHOBOK, 10 B yMOBAX rimeprpaeiTamii KibKiCTb 3HAYHHX-CHIBHHX
KOPENALIHHNX B3a€MO3B’ A3KIB 6I0AMHAMIYHOI CTPYKTYPH BUKOHAHHS JOCIIUKYBaHOT
1il 3pocTac B MOPIBHAHHI 3 MPUPOAHHMH yMOBaMH. OJHAK BiICOTKOBHIl BKIan
OKPEMMX XapaKTePHCTHK y pe3yJbTaT BHKOHAHHA Hamajiaiodyoro yaapy y
BoJIeiiboicTiB pi3HUX BiKOBHX rpyn MaB cBOT ocobnuBocTi, Bianosiauo: 1) Bix 4,2
10 6,3 %; 2) Bin 6,3 no 12,5 %; 3) Bin 12,5 no 14,6 %.

Po3noztin BincoTkoBOro BiIaay GioMexaHi4HUX XapaKTEPHCTHK Y Pe3ynbTaTi
BHUKOHAHHS HaNaJalovyoro yaapy B OHIOPCHKIil rpymi npu yMoBax rineprpasirauii
MaB YOTHPH Miana3oHy, 10 3HaXoAWKcs B Mexax: 1) in 0 1o 2,6 %; 2) Bix 2,6 1o
7,9 %; 3) Bin 7,9 no 13,2 %,; 4) Bin 13,2 no 15,8 %. V Toif e yac npu NPHPOIHHX
YMOBaX CMOCTEpiraocs TiNbKH JBa Miana3oHK BiICOTKOBOIO BKJIALY Y BHKOHAHHS
JocnimKyBaHoi pyxoBoi aif. ITepuimii — Bin 0 1o 2,3 %, apyrwuii Bin 2,3 g0 13,6 %.

MonopixHa rpyna BoneiGonicTiB Bipi3HsIacH 3MEHLIEHHSIM 3arajlbHOro
Jniana3oHy BHeCKy GioMeXaHiqHIX XapaKTepHCTHK y pe3y/IbTaTi HallaJal4oro yaapy.
V rineprpasiTalifHIX YMOBAX y HHX CIIOCTEpiraocs TpH Aiana3soHu BHECKY 10CIIa-
)KYBaHHX XapaKTepHCTHK, Bianosinuo: 1) Bin 7,4 10 9,3 %; 2) Bin 9,3 no 11,1 %; 3)
Bin 11,1 no 12,3 %, a B npHpPOAHHX yMOBAaX — OAHMH Jiana3oH Bia 6,8 1o 11,4 %.

'V vonosiuiit rpyni npu aHanisi kopensuiiiHuX TaGaMLB GYNIO BUABIEHO
YOTHPH i M’ATh liana3oHiB BiICOTKOBOTO BKJIAMy AOCIIIKYBaHMX GioMeXaHIiYHHX
XapaKTepPHCTHK Yy pe3ynbTarTi BHKOHAHHA HANajal4oro yaapy MpH
rineprpaBiTauifiHuX i NMpUpPoOAHMX yMoBaxX. ¥ rimeprpasiTaliifHuX yMoBax,
BinnoeixHo: 1) Bin 3,8 no 7,7 %; 2) Bix 7,7 no 9,6 %; 3) Bin 9,6 no 11,5 %; 4) sin
11,5 no 13,5 %, a B npupomuux ymoBax: 1) 4,2-6,3 %; 2) 6,3-8,3 %; 3) 8,3-10,4 %;
4) 10,4-12,5 %; 5) 12,5-14,6 %.

IMpu BHKOHAHHI 6710KyBaHHA M s4a Y BOeHOOMICTIB Pi3HUX BIKOBHX rpyn
crocTepiraBcs NMpHONM3HO ONHAKOBHIT PO3NOALN GiOMEXaHIYHHX XapaKTEPHCTHK Y
TOPIiBHAHHI 3 TAKHMH K MOKA3HHKAMH, 3aiKCOBAHHMH B HHX XK€ NP BUKOHAHHI
HANaJayoro yaapy.

'V 1o0HabKil rpyni KiTbKiCTh 3HAYHHX KOPENAUINHHIX 3B’ 13KIB JOPiBHIOBANA
66 —y rineprpaBiTalifHHX yMOBaX i 45 — y MPHPOIHUX yMOBaX. 3araibHuii Jianazox
BHECKY GioMeXaHiYHHX NOKA3HUKIB Y pe3ysIbTaTi BHKOHAHHS OIIOKYBaHHS MaB Mexi
Bin4,5 1o 12,1% —y rineprpasitaiiitix ymosax i Bin 4,4 10 15,5 % —y npupoasux
YMOBaX.

V rineprpaBiTauifiHiux yMoBax y BOJeiiGoMiCTiB crnocTepiranocs Tpu
Jniana3oHu BHECKY GiOMeXaHiuHMX XapaKTePHCTHK Y Pe3y/IbTaTi BUKOHAHHS PYXOBOi
nii: 1) 4,5-7,6 %; 2) 7,6-10,6 %; 3) 10,6-12,1 %. Y npupoaHMX YMOBAX — YOTHPH
nianasonn: 1) 4,4-6,6 %; 2) 6,6-8,9 %; 3) 11,1-13,3 %,; 4) 13,3-15,5 %. Bepxus
Mexa BHECKY B rineprpasitauiitiux ymosax (12,1 %) Gyna TpOXH HIKYOIO, HIX Y
TIpUpONHKX yMoBax (15,5%).

AHanis xopenAUifHUX TabMMLUb JO3BOJHB BH3HAYMTH (GAaKTOPH, WO

~n
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BIUTHBAIOTh Ha PE3Y/bTATH BUKOHAHHA BONEHG0ICTaAMH PyXOBUX MiM, AK B yMOBax
rineprpa.irallil, Tak i B pupoaHKX yMoBax. OTpHMaHi JaHi CBi4aTh Npo Te, 1O B
rineprpaiTauiifHux yMoBax y BoneiGoicTiB CoCTepiraeThCs 3HWKEHHA MOKA3HUKIB

BHECKY, a L€ Y CBOIO YePry CBiIYMTh NPO aKTHBI3aLiO MPOABY Y CHIOPTCMEHIB THX

XapaKTepPUCTHK CTPYKTYPH AOCIIMKYBaHMX PYXOBHX Hiif, 110 MaioTh Haibinbie

3HaYeHHs JUIA 3a0e3neyeHHs HeoOXiHOro pe3yNnbTaTy NpH BUKOHAHHI 6I0KyBaHHA

M’sua. Hamu Gyna npoBezieHa cnewiajibHa cepis I0CHiKeHb.

V joHiopchkoi rpynu crnioctepiranucs 64 CHIbHI 3a]eXHOCTI MiX
MOKa3HHKAaMH, WO XapaKTepu3yloTh OIOKYBaHHS B yMOBax rimeprpasitawii. V
NPHPOJIHMX YMOBAX CIIOCTEpiranucs 42 CHIbHI 3aJIEKHOCTI MK peeCTpOBAHHMH
GioMexaHiYHHMM XapaKTepUCTHKaMU. VY rineprpasiTaliifiHuX yMOBax 3arajibHHii
BHECOK XapaKTepPUCTHK 3HAXOIMBCA B liana3oHi Bix 3,1 no 12,5 %, a npupoaHux —
Bin 0 10 14,3 %.

Amani3 xopeLiiiHoi TaGML{ MOKa3HHUKIB, IO XapaKTepH3yIOTh BUKOHAHHA
6nokyBaHHA B MOJIONDKHIM i 4ONOBIYil rpynax, 103Bose po3pisHUTH GioMexaHiuHi
XapaKTepPHCTHKH BUKOHAHHs 6I0KYBaHHS 32 CTyTIeHEeM BaXXITHBOCTI IXHBOrO BHECKY
B OKa3HUKH TEXHIYHOT MiArOTOBIEHOCTi CNOPTCMEHIB.

'V MononixHil rpyni npu BUKOHaHHI GIOKyBaHHs B rineprpasitauifHux i
B TNPHPOIHHX YMOBAaX CrOCTepiranacs oJHakoBa KiJIbKICTh 3HAYHHX 3B’S3KiB (110
52) Mk IMHAMIYHMMH | THMYaCOBHMH XapaKTepHCTHKaMH. V' rineprpasitauiiitux
YMOBaX Jliana3oH BHECKY NPH LbOMY 3HaXOIMBCA B Mexax Bix 7,7 o 13,4 %, a B
NPHPOIHHX YMOBaX Bix 9,6 no 11,5%.

V yonoiuiif rpyni npu BHKOHaHHI GIOKYBaHHS B rineprpasiTauifHuX
YMOBax cnocrepiranucs 64 3HauHi 38’A3KH, a B IPHPOJHUX yMOBax — 44. B ymoBax
NPUPOIHHMX YMOBaX Liel Jiana3oH MaB 3Ha4eHHs Bin 4,5 10 15,9 %.

V rineprpapitauifHuX yMoBaX y CTPYKTYpi OMOpHHX peakuii y
BoJieliGonicTiB BiANOBiNHO criocTepiranocs m’sth piBHIB BHecky: 1) 0,9-1,5%; 2)
1,5-4,4 %; 3) 4,4-6,2 %; 4) 6,2-10,9 %; 5) 10,9-12,5 %. Y npHpoaHux yMOBax npu
BUKOHAHHI GNOKYBaHHA BilMOBIAHO BM3HAYaNOCSs YOTHPH PiBHi BHECKY
XapaKTEePUCTHK JOCATHEHHS Pe3y/bTaTy BUKOHAHHSA PyXOBHX Aiit: 1) 4,5-6,8 %; 2)
6,8-9,1 %; 3) 9,1-11,4 %; 4) 11,4-13,6 %.
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BILIMB ITEPTPABITALITHOIO HABAHTAJKEHHS HA
BEJIMUMHY ONOPHUX B3AEMOAII IPU BUKOHAHHI
TEXHIYHHUX JI1 TP CHOPTCMEHAMH BUCOKO{
KBAJII®IKALI PIBHUX BIKOBUX I'PYIL
Hocko M.O.

Yepniricbkuit AepxkaBHuit nenaroriunuii ynisepcuter iMeni T.I IlleBuenka

Anomauyin. B cmammi asmop poskpusac npobnemy 6niugy epasimayiiinozo
Haganmaxcenns Ha GiOMexaniyny cmpykmypy OCHOGHUX mexXHiuHux Oii
sonetibonicmia piznux gikoeux zpyn. Jocnioxcenna do3gonunu peecmpyeamu y
cnopmemenie nid uac UKOHaHHA OOCHIONCYBAHUX eNlemMenmia mexHiku Gioounamiuui
il Yacoei xapakmepucmuxu.

Knwowuosi cnosa: 2pagimayiiine Hasanmasicenns, onopii 63aemooil,
mexniuni 0ii, hizuuni enpasu.

Annomayua. Hocko H.A. Bauanue zpagumayuonHoi Hazpy3Ku Ha
GeUUUHY ONOPHBIX 63AUMOOEHCIMGUE NPU 6bINOHEHUU MEXHUYECKUX delicmeuil
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U2pPbl CROPMCMEHAMU 8bICOKOU KeANUMUKAUUU PA3HBIX 603pACMHbIX zpynn. B
cmambe asmop packpvieaem npobremMy GNUAHUS 2PAGUMAYUOHHOU HASPY3KU HA
BGuUOMEXaHUecKyio CpyKmypy OCHOBHbIX MeXHUYECKUX Oelucmeuil 60neubonucmos
pasnuix gospacmuvix epynn. Hccnedosanus no3eonunu pezucmpupoganms y
CROPMCMEHO8 80 BPEMA BbINOAHEHUA UCCAEOYEMbIX NEMEHM0E MexXHUKU
BuoOuHamuyeckue u BpemMeHHble XapaKmepucmuKku.

Kntouessie cnosa: 2pasumayuonnan HazpysKka, ONOPHele 63auUMO0TiICMEUs,
mexnuueckue delicmeus, QuauvecKue ynpajscHeHus.

Annotation. Nosko N.A. Influencing of gravity-force load on value of
reference interplays at fulfilment of technical operatings of the game by the
sportsmen of high proficiency of miscellaneous age-grades. In the article the writer
uncovers a problem of influencing of gravity-force load on biomechanical frame of
the basic technical operatings volleyball players of miscellaneous age-grades. The
researches have allowed to log for the sportsmen in a run time of investigated
members of engineering biodynamic and time responses.

Keywords: gravity-force load, reference interplays, technical operatings,
physical exercises.

Jlnst ananisy BrutHBY 3aco6iB rpaBiTawiifHoro TpeHyBaHHs: Ha GiomMexaHiuHy
CTPYKTYpPY OCHOBHHX TeXHIYHHX J1i#i BoneH6ouicTis (nogaya M’s4a 38epxy, NpuiomM
imepenaya M’siya 3HU3Y i 3BepXY, HaNaIAKOYHIA yap i GOKyBaHH:T) BUKOPHCTOBYBABCA
iHCTPYMEHTANBHUI MeTON TeH3onMHaMorpadil, AKHil 103BONSIB peecTPyBaTH Y
BOJIEHOONICTIB Mi/l YaC BUKOHAHHA JOCHIUKYyBAaHMX ENEMEHTIB TEXHIiKH HaCTyMHi
GionuHamiuHi i yacosi xapakTepucTHKH: cuI0Bi BepTHkaibHOi (F ), hponTansHoOT
(F) i caritanbhoi (F ) cknanosi onopHux peaxuii, a Takok MakCHMAaJIbHe 3HaYEHHS
CKJIaJIOBHX BEPTUKAIbHIX ONOPHUX peakwift (F ) npu BuKoHaHHi nofay, npuiiomis
i mepenay M’s4a 3HU3Y i 3BepXy; CHJIOBi ckiamoBux omopHux peakuiit (F),
MaKCHMATbHi 3HA4€HHSA IOKA3HHUKA BepTHKaIbHOT ckianosoi (F_ ), cnissinHoweHHs
MaKCHMAITbHOTO 3HaYeHHA CHJIOBHMX NOKA3HHKIB ONOPHHMX peakwiif Ao Baru Tila
criopremena (F /P), rpanient cu (GR), immynse cin (1), yac GesonopHoi dasu
noneoty TiNa cnopremena (T), cymapHuii yac BimuToBXyBaHHA i Ge30mopHOT a3k
nonboTy Tina cnopreMena (T+T,), MakcuManbHy BHCOTY nmimiiomy 3LIM Tima
CMOPTCMEHA NMPH BinTOBXyBaHHi Bix onopu (H), cyMapHH#it yac BUKOHAHHS PyXOBOT
ni (T, ).

JlocnimkeHHs MoKa3aJii, 110 B IPOLECi OHTOIEHETHYHOTO PO3BMTKY i CrieLi-
albHOTO TPEHYBaHHA B IOHAKiB CrocTepiranacs BH3HAauYeHAa AMHAMIKA 3MiHK
CTPYKTYpPH OMOPHHX B3a€MOii. BinpisHsnacsa BoHa, Hacamnepes, 30UIbLIEHHAM
GiomMHAMIYHIX NOKA3HMKIB OMOPHMX peakliif I0N0 BEPTHKAIbHOI i cariTaibHol
CKNanoBHX. Jliana3oH NpUPOCTY 3HaYeHb JaHHX NOKA3HHKIB 3HAXOAMBCS IPH LLOMY
B Mexax Bin 12,9 % no 16,6 %. ¥ Toii xe yac Oyno Bi3HaY€HO, 110 ONOPHi 3yCHILIA
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B CIIOPTCMEHIB MPH LbOMY 3MEHIIYBAIHCs WOA0 (POHTATBHOI CKIaL0BOI B
cepenHboMy Ha 5,1- 42,3 %.

[OHiopu pearyBan Ha aHAOTYHi TPEHYBAJIbHI BIVIMBH — NO3UTUBHUM IPH-
pPOCTOM BHMIpIOBAaHHX NMOKAa3HUKIB OMOPHMX B3a€MOMii LIOAO BEPTHKANBHOI
CKJIaIoBOi y cepelHboMy Ha 8,8-13,1 %. V Toit ke uac, 1on0 GpoHTaNbHOT CKIafoBOl
B HHX TaKOX HAKOMMYYEThCA HETaTHBHHMII NMPHPICT MOKA3HHKIB y CEPEeNHbOMY Ha
8,8-45,7 %, a BITHOCHO cariTaJibHOI CKJIaIOBOT — 3MiHH MOKA3HHKIB 3HIKYBAIHCA
1e GiTbLI IIOMITHO, Y cepeTHBOMY Ha 28,4-79,15 %. MakcuMalibHi IOKa3HUKH BEPTH-
KanbHoi ckianosoi (F )y wiei rpynu BoneiiGoumictis 36i1buryBaics B cepeHboMy
B mianasoui Bix 7,03% no 14,3%.

V MosonixHoi rpynu BoneiGonicTis mix BIMBOM rpasiTauiitHoro
TPEHYBAHHS TaKOX CIOCTEpirajucs iCTOTHI 3MiHH XapaKTePHCTHK OIMOPHHX
B3a€MOJIill MPH BHKOHAHHI JNOCHIUKYBAHUX TEXHIYHMX MpHioMiB. Tak, CTOCOBHO
BEPTHKAJIBHOI CKJIAZIOBOT CHIIH ONOPHHX peakwii 36inburyBaucs Bix 0,6% 1o 16,5%;
caritaabHa Ta QpOHTANBHA CKJIANOBi 3MeHuyBamucs Bix 84,6% no 44,7%.
MakcumanbHa BeJHYMHA TIOKA3HUKA BEPTHKAIBHOI CKIANOBOI ONMOPHHX peakuii
(F ) 30inburyBanacst B uux BoneiGonictis Bin 5,8 % no 14,4%.

Pesynerary TpeHyBaHHA 40JIOBi4OT rpyH BoEHOONICTIB 3 BUKOPHCTAHHAM
3aco6iB cIpAMOBaHOT 3MiHH rpaBiTaLiHIX B3a€MOZiH MIPUBENH 10 BU3HAYCHHX 3MiH
GiomMHAMiYHHX XapaKTePHCTHK OMOPHHMX peakuii. Tak, 30KkpeMa, y HHX
cnocTepiranocs HesHauHe 36inbmenHs (0,79 %) BeNHUMHH BHMipIOBaHHX
TMOKa3HHMKIB BEPTHKAJNBHOI CKJIANOBOT peakiii Onopu npH BUKOHAHHI mojad i
3MEHLIEHHs MOKa3HHMKIB NP BUKOHAHHI NpuifoMy 1 nepesadi M’sua 3Hu3y i 3Bepxy
B cepeiHboMY Ha 4,5-5,2 %. V Toi xe 4ac y HUX 3Ha4YHO 30UIBLIMINCS AHHAMIYHI
NOKA3HWKH OTMOPHUX peakiilf BiIHOCHO cariTaibHOI CK/IAaLO0BOI NPH BHKOHAHHI
npuiiomy i mepenay M’A4a 3HH3Y i 3Bepxy (Y cepennboMy Ha 23,4 % i Ha 88,5 %), i
HE3HAYHO 301MbIIMIHCA Wi XK TMOKa3HHKH NP BUKOHAHHI nojay (y cepeHbOMY Ha
1,06 %). ILlono ppoHTanbHOT CKIaNOBOT 3MEHILIIHCS BUMIPIOBaHi IIOKa3HUKH NIPH
BHUKOHaHHi Noja4i — Ha 15,7% i 36inbmmmcs npu npuitomi i nepenayi M’sua 3sHU3y
i3Bepxy (BinnosiaHo Ha 38,8%161,7 %). BeprHkaibHa CKIIaIOBHX ONOPHUX PeaKLIiH
3QJIMIIMIACA B HUX TPU koMY Ge3 3MiH NpH npuifoMi it mepemadi M’s4a 3HU3Y |
30inburyBasacs Ha 3,9% npu BUKOHaHHI nofay. BoHa k 3MeHuIyBaacs npu npuiiomi
¥ nepenaui M’sua 3epxy (y cepenHboMy Ha 2,6 % ) (puc. 1, 2).

AHani3 OTPHMaHHX Pe3y/bTaTiB M0Ka3aB, L0 IOHAKH IiCJIS [IPOBEIEHOTO
rpaBiTaliiHOTO TPEHYBaHHA MalH TMO3UTHBHMI MPHUPICT MOKA3HUKIB TAKUX
GiomMHaMiYHKX XapaKTEPUCTHK OMOPHHX peakuilf MpH BHKOHAHHI HANaIaloqnx
YAapiB, HaNPHKJaZ, K BEPTUKAILHOI CUIOBOT ckitanosoi (F)) Ha 5,06 % (P>0,05),
MaKCHMaJIbHOT CHJIOBOT CKJIaI0BOT 00 BepThKatbHOi oci (F, ) Ha4,62% (P>0,05),
rpanienta ci (1) Ha 18,08% (P>0,05), MacH Tita ciopTemenis Ha 9,95% (P>0,05).
3MeHIIYBanUCa 3HaYCHHA GioOIMHAMIYHMX XapaKTePHUCTHK IiJl Yac BHKOHAHHA
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Harna/Jalouoro yaapy B TifeprpasiTauifHuX KOCTIOMaX 3a TAKHMH MOKa3HUKaMH, K
CMiBBIAHOIIEHHA MAKCHMAIbHOT CHJIOBOT CKJIalOBOT ONIOPHHMX peaKlliii Mo BepTHKaJIb-
Hifioci F__/P na 5,58% (P>0,05), rpanienta cuu na 4,28%, MakCMMasibHOi BHCOTH
cTpubka Ha 6,46% (P>0,05). TuM4acoBi XapaKTepHCTHKH HanaJalyoro yaapy B
TAKUX YMOBAX MaJlH HACTYMHHii NpHUpICT NokasHuKiB: Ge3onopHoi pasn +7,45 %
(P>0,05), da3u amoprusauii i GesonopHoro nonoxeuus +4,63% (P>0,05),
3araJbHOrO Yacy BHKOHaHHA Hamagatouoro ymapy +3,17% (P>0,05). Cepenniit
MPOLIEHTHUH MPHUPICT LMX MOKA3HHUKIB JOpPiBHIOBAB 3,6%.

Fmax (H)

3000

EITonaya m'sua
| 3BEPXY
200 W ITepenaya M'sua
= 3HH3Y
20008
OTMepenava M'sya
3BEPXY

O Hananatouuit ynap

M brokyBaHHs

0

; 2 3 7 BikoBi rpynu
Puc. 1 XapakmepucmuKu MakcumanbHo20 3Ha4eHHs 6ePMUKAIbHOI CKIA00BUX
onoprux peaxyiti (Fmax) eonetibonicmie piznux 8ikogux 2pyn npu 6uKOHanHi
ocHognux mexuivnux Oi: 1 — onayvka epyna; 2 — oniopcoka epyna; 3 —
Monodidcra epyna; 4 — 4ono8iku.

V rpyni woHiopiB 3apeecTpoBaHi BU3HaueHi 3MiHH GiogMHAMiYHMX i
THMYACOBHX XapaKTePHCTHK ONOPHHUX peaKLii NP1 BUKOHAHHI HanaaalouHX yaapis.
Cepen HUX HEOCTOBIPHHMH BHABIIIMCS 3MiHH HAaCTYNHUX Xapaktepuctuk: F, — (-
0,44 %); F_ —(+2,65 %), F__/P—(-4,56 %); 1~ (+6,04 %), P~ (+6,72 %), T _+T,
= (+1,34 %); H- (-4,62 %); T, —(+0,775). [lpn upomy ROCTOBipHUMHU 3MiHAMU
(P<0,05) BinpisnsaBcs rpagieHT cuiaoBux B3aeMoaiii GR — (-13,4 %), a cepenHiit
NPHUPICT NOKA3HHMKIB Y pe3y/IbTaTi eKcriepuMeHTy nopisnioBas 0,44 %.

'V MonoznixkHOT rpynu Boseif6onicTiB y Xoai excriepuMenTy Oynia BUsABIEHA
Ginbla KiNbKICTh NOCTOBIPHMX 3MiH BIUTHBY 3ac00iB rpaBiTal{iifHOrO TpeHyBaHHA
Ha GioMexaHiuHi XapaKTepHCTHKH Hamalalouux yaapis. Vci GioauHamiumi
XapaKTepHCTHKH, KPiM MacH CIIOPTCMEHiB, 3MiHIoBanucs Biporiaxo (P<0,01-0,05).
IToka3HuKH MasH 30UTBIIEHHA, KpiM MaKCHMaNbHOT BUCOTH cTpubKa (-10,0 %), mo
3HaXONMWJIHCA B CepelHbOMY B Aiana3oHi Bix 0,5 % no 49,42 %. Tumuvacosi




image5.jpeg
XapaKTepHCTHKH BipOTiHO 3MiHIOBANMCS NP BHKOHAHHI (a3u amopTusauii i
crpubka (+1,83 %), iHui noka3HUKH 3MiHIOBANKCSA HeNpaBAONoAiOHO. [TpoLeHTHHA
npHpicT iXHiX 3HaueHb 3HAXONMBCA B Mexax Bill —2,3 % no +14,7 %. Cepenniit
PUPICT MOKAa3HUKIB MOJIOADKHOI rpyny fopisHioBaB 9,04 %.

Fzmax (H)

E ITonaya M's4a
3BEpPXY

M [Tepenaua m'sya
3HHU3Y

OTlepenaya M'aua
3BEPXY
O Hananaiouuit yrap

M brokyBanns

1 2 3 G Bikogi rpynu

Puc. 2. XapakmepucmuKu MakcuMantoHO20 3HAYEHHA BEPMUKANbHOT CKNA00GUX

onoprux peaxyit (Fz(max)) éoneiibonicmie pisnux 6ikosux zpyn npu 6UKOHaHHi
ocHogHux mexniynux Oiil. ITosnavenns mi vic, wo i na puc. 1.

Bruius 3aco6iB rpaBiTauifiHOro TpeHyBaHHA Ha GioIMHAMIYHI MOKA3HUKHK
ONOPHMX peakuill TeXHIKH HamajalOYHX yAapiB rpaBLiB 40Jo0Bi4Oi rpymu
XapaKTepu3yBaBCs MO3MTHBHUM NPHPOCTOM 3MiH, 10 crocTepiraiothes (P<0,05).
Bara Tila COPTCMEHIB TakoX NpPH LbOMy 3MiHIOBanacs Hecyrreso (P>0,05)
(miana3oH 3MiH 3HaxoAMBCA B Mexax Bix 3,9 % mo 20,54 %). Tumuacosi
XapaKTEPUCTHKH OMOPHHUX PeaKii BiAPi3HANMCA 3MEHIIEHHAM CBOIX 3HA4YEHb Y
ui€i rpymu criopremeHis Bia 3,13 % 10 39,12 %. Cepenniii npupict ycix nokasHukis
y 4onoBi4oi rpyru BoneiiGonictis 6yB y Mexax — 0,45 % (puc. 3).

AHai3 Ipu BUKOHAHHI BIUTHBY 3aCTOCOBYBAHHX 3aCO0IB Ha 3MiHY CTPYKTYpH
OMOPHHX peaKwUilf TAKOro TEXHIYHOro MpHHOMY, AK GJOKyBaHHA, CBilYaTh PO
HenocToBipHi 3Minu (P>0,05) y cuctemi pyxoBuX Ailf y IoHaubKii rpyni
BONEHGOICTIB (3MEHIIEHHS MOKA3HUKIB Bil —1,52 % 10 +16,6 %). Be3 3miH y HUX
3AIMIIMIACS BeJIMYMHA MAKCHMAJIBHOI BEPTHKAILHOT cu1oBoi ciutanosoi (F_ ).
CepeHilt TPOLEHTHUH NPHPICT 3MiH YCiX MOKA3HHUKIB Y HUX MaB HEraTHBHE 3HAYEHHS
-0,29 %.

V roniopchKiil rpyni mpu BUKOHAHHI GNOKYBaHHA crocTepiranucs
361IbLUEHHS TUTBKH IBOX MOKA3HMKIB (rpaJieHTa CHIOBUX OMOPHUX peaKLiii i Mack
TiJIa CIOPTCMEHIB), 1O 3MIHIOBAIHCS MiC/s rPaBiTaLiifHOro TpeHyBaHHA BiporiHo




