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HauionanvHa akademis cyxonymHux eiiicok
imeni zemomana Ilempa Cazaiidaunozo, m. JIvais, Yxpaina

ITocTaHoBKa Mpo6ieMu. Bucoki clopTUBHI 10CATHeHHSA TOTPe6yIoTh
HPaBWIBHOTO BUOOPY HAOIIBIN pallioHa/IbHOT TeXHIKY i BiIIOBITHO 171 710-
60py MiArOTOBYMX BIPAB, 3MIHY iX iHTeHCMBHOCTI, Ki/IbKOCTi TIOBTOp€Hb,
iHTepBa/IiB BiAIMOUMHKY. BapiaHTiB 6e3/1i4, a HeoOXifHO 06paTy OfivH, Ha-
VIONITYMa/IBHIIINIL JUIA TIEBHOT'O clIopTcMeHa. OBOIONIHHA pallioHa/IbHOIO
TeXHIKOIO [ 1-5] 3 HalIMeHIIMMY 3aTpaTaMy M SI30BUX 3YCWIb, TEXHIKOIO, fKa
HaJKpallle BifllloBifjae MOp(ONIOridHIM 0COOMBOCTAM OYIOBU CIIOPTCMe-
Ha ¢ JTy>Ke BaX/IMBOIO YMOBOIO palfioHa/IbHOCTI BUKOHAHHA BIIPAB.

AHaJi3 OCTaHHIX JOCTiHKeHb i My6IiKawiit. Y pisHUX BUJIaX CIIOPTY
6y/10 IpoBejIeHO HUBKY OCTIJIKeHD, SIKi JJOBOIATD 3a/Ie>KHICTh CTPYKTYP-
HUX MeXaHi3MiB i yHKITIOHQIbHUX O3HAK BiJl BUJTY CIIOPTUBHOI JIisUTBHO -
cri. YacTuHa mocmikeHb 6y/la IpUCBAIeHa BUBUCHHIO MOPQOIOTITHIX
3MiH B OpraHi3Mi, SIKi BUHMKAIOTb TiJ] BIVIMBOM (pisM4HMX Bripas [1-3].
Hanpuxag, M. ®. [Banmiibkwii [ 1] Ha OCHOBI BUBUEHHS ITeHTpa Baru Tijla
(LIBT) i 06'eMy Tyny6a B riMHAcTiB Ta GyTOOMICTIB MOXOUTH BUCHOBKY,
o nnonoxkeHH: LIBT i poamip 06'emy Tyy6a y BUIe3ralaHMX COPTCMe-
HiB HeOJIHAKOBI. AHA/IOTiUHiI BUCHOBKY Oy 3po6/ieHi B HOPIBH/IBHOMY
aHami3i i iHOmX BUAiB ciopty [1, 2, 6]. [To6ynoBoro Mofeneil ciopTcMe-
Ha BUXIJTHOI'O CTaHy i CTaHy, AKOTO HeOOXiTHO JIOCATHYTH (BMCOKOKBa-
nihikoBaHOTO CIOpPTCMeHa), 3aiiMaucs B. M. 3artiopcbkmit (1965-1990),
A.B. Ioitnos, I.T. Osomin (1971), B.M. JI'sukoB (1972), B.B. IleTpoB-
cokmit, A.A. TyxanoBcekuit (1973), B.T. Apedwer (1976), LIL. 3ane-
BcbKMit (1986-2014), 1. B. Oripko (1996-2014) Ta iH.

Benmka KipKicTh po6iT 6yna mpucBsdeHa i (yHKITIOHaIBHUM 3Mi-
HaM, IO BiI[GYBaIOTI)CH B OpraHisMi IIiJ{ BIVIMBOM 3aHATH TUM 4M iHIIUM
BUJIOM cLIOpTY. JlesAKi JOCHIHUKY, CIIOCTepiralouyl XapaKTepHi BiZ]MiHHO-
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CTi B MOPQOTOTiYHUX OCOOMMBOCTAX CHOPTCMEHIB Pi3HOI CIIelTiaTi3aliii,
6ayaTh TOJOBHY IPUUMHY caMe B IIboMy. JJ[yMKa IIpo JIBOCTOPOHHIO 3a-
JeKHICTD Y CHOPTI Bifl CTYIIEeHA Ji3MIHOTO PO3BUTKY i IPUPOTHUX 3a/iat-
KIiB JOMIHY€ B /IiTepaTypi Ta B IIpaKTHULIi 1 TIOHNHI [5]. IleBHI mOCTImKeHHA
KOHCTUTYLI1 GYI[OBI/I Ti/Ia TIMHACTIB 3MiMICHWIN ¥ IHII aBTOpU [4]. Omnak
710 ITbOTO Yacy B JITepaTypi HeMae YITKUX BKa3iBOK PO TUIIM MOpoo-
TiYHOi OYIOBY Ti/la TIMHACTIB Ta PO iCHYBaHHS BapiaHTIiB TeXHIKM, Hal-
GBI BUTITHUX JUIS CHOPTCMeHa IIbOTO BUJTY.

Merta - oXapakTepusyBaTu ocoOIMBOCTI CIIOPTUBHOI TeXHIKY IiMHa-
CTIB 3 BUKOPUCTAaHHAM MaTeMaTUIHOIO MOJie/IIOBaHHA.

Meroau pocnifpKeHHA: aHa/Ii3 JliTepaTypy, OIUTYBaHHA Clleljiajic-
TiB, AKI IIPAIIOIOTH ¥ Taly3i CKIaJHOKOOPAVHALIITHNX BUMIB CIIOPTY, aH-
TPOIIOMETPUYHI BUMIPIOBaHHA.

J1A BU3HaYeHHA P OIOpLiN Tijla CIIOPTCMEHIB B CK/IaJIHOKOOPANHA-
LIIMTHNX BUMTaX CIIOPTY, BArOBUX CHIBBITHOIIEHD i pO3TalllyBaHHs IIeHTPIB
Bary OKpeMMX JTaHOK Ti/la, HeOOXiTHNX IS pO3paXyHKY KiHeMaTHIHUX Ta
IVHAMIYHUX XapaKTePUCTUK PYXIB CIOPTCMeHa BUMIPIOBa/IM TaKi aHTPO-
MOMETPUYHI TTOKQ3HUKI: IOBXMHY Ti/la (3piCT y €M), Bary Tiia (3 TOYHi-
crio 710 0,1 XT), pO3MIPHICTD OKPEeMUX JIAHOK TiTa Ta Tyay6a (cm). bymo mo-
CIIiJPKeHO 38 criopTcMeHiB, 3 HUX 17 — Il po3pApHuKis, 13 - I po3psAHuKiB
Ta 8 KaHIUATIB Y MalICTpU CIIOPTY BIKOM Biff 18 mo 25 pokiB.

PesynpraTi gocnimkenb. JTJoCHiIPKeHHA Ha/il 3MOI'Y BUABUTH cepefl
CITIOPTCMEHIB 3 TN GYIOBM TiNa.

Tun A - cnopTcMeHM 3 IPOHOPUIHUM CIBBifHONICHHAM Tyny6a,
BEPXHIX Ta HIDKHIX KiHITiBOK.

Tun b - cnoprcMenn 3 BiTHOCHO KOPOTKMM Ty/Ty60M, TOBIMMY HVK-
HiMM Ta KOPOTKMMM BepXHIMM KiHI[iBKaMM.

Tun B - cioprcMen 3 BiTHOCHO JIOBIMM TY/Ty60M, KOPOTKMMY HVK-
HiMM Ta JIOBIMMM BepXHIMM KiHI[IBKaMM.

Busapieni timm 6yfoBM TilMa CIHOPTCMEHIB /AN B OCHOBY HAIIMX
PpO3paxXyHKIB.

IIpy BMKOHAHHI BIIpaB Be/VIKMM MaXoM Ha IOIlepedyHi BeIMKMit
BIUIVB Ma€ 3MiHa 3arajpHOro IeHTpa Baryu (31IB) Tina cnoprcMena, sxa
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BIUIMBae Ha MOMEHT iHeplil i KiHeTMYHUII MOMEHT. 3MiHa MeXaHiuHOI
eHeprii TiJla CIIOPTCMeHa MOXX/IMBA TIIBKU IUISXOM 3TMHAJIbHO-PO3TU-
Ha/JIbHUX PYXIiB Y IVIEUOBUX i KYIBIIOBUX CYITIO0AX, 3aBISAKN YOMY 3Mi-
HIOETBCS NMONoXKeHHA 31IB Tima. Y 3B'A3Ky 3 IIMM, po3I/IAHEMO 3MiHU
poaranryBanH: 31B Tina criopTcMeHa 3 pisHMMM TUITaMy GYIOBM ITiji 4ac
HepeMillleHHsI PYK 1 HiT BifHOCHO Tyny6a. 3 11i€l0 MeTOI0 Ha OCHOBI OTPU-
MaHMX Iif] 9ac JOCMIJPKEHHA JaHUX IIPO KOHCTUTYLIT Ti/la MU HOGYHYBa-
M CXeMU TPbOX TUIIB OyIoBM IiMHACTIB (A, B, B) 3 uiTkum 36epexxeHHAM
JOBXVMHU BCiX BiJHOCHO 3pocTy. byno posmiaHyTO 4 PisHi IOTOXKEHHS
CIIOPTCMEHA, 110 TPAIUIAITLCA PV BUKOHAHHI BIIPaB Be/IMKUM MaXOM Ha
nonepeuyHi. JJocimpkeHHs nnokasay, mo 31IB Ttina y ciiopTcMeHiB ofjHa-
KOBOT'O 3pOCTY 3MIHIOETBCA IO-PI3HOMY IIPU TOMY 3K CaMOMY ITO/TOKeHHI
PYK 1 HiI' 3a/1e)KHO BiJj KOHCTUTYIIIi.

Posrnsanemo nepiite 1o/0KeHHA — BUC Ha IoliepeunHi. ITix yac Bucy
BCe TIJIO po3TallloBaHe BEPTUKAAbHO. Y 1Iill XKe IIONMHI po3TalloBaHui
i 31IB, Axmit KoMMBa€eThCA B MeXKax 10 ¢M, 3a/1e)KHO Bif| TMITYy 6YTOBM Tila
riMHacra. biypkde 3a BCiX JIo IOIIepEeUNHN BiH pO3TalloBaHMI Y CIIOpTC-
MeHiB 3 KOPOTKMM Tyny6oM (Tun B) i Hait6i/IbI Bifiia/ieHnil y CHopTCcMe-
HiB 3 IoBrMM Ty1y60oM (Tut B).

Y HacTyIIHOMY I1O/IOXKeHHI, IIPU AKOMY Y BYUCI Ha IIOIIepEeUVHi Ky T MiXK
WwiednMa i TynyooM mopiBHioe 45°, 31IB HabmxyeTbes j1o rpuda more-
peUMHU Ha 7 CM Y CIIOPTCMEHIB THITY A i Ha 6 ¢M Y CIIOPTCMeHIB TUIliB b
i B. 3'aBiA€TbCA MOMEHT CHIN 3 IIeYeM 34 CM y CHOPTCMeHIB THIy b,
38 cM y criopTcMeHiB TUITY A Ta 42 ¢M y CLIOPTCMEHIB Tuily B.

[Tpu mopanpiioMy 36iIBIIEHH] KyTa MiXK TUIednMa i TylTy6oM, KOIu
KyT cTaHoBUTh 90°, 31IB mie 6ibIIoo Mipoto Hab/MKaeThCA 10 ToTepe-
9MHY. Y BCIiX CHOPTCMeHIB BiH HaGMDKAETbCA 10 Ipudpa MollepeuyHy e
Ha 19-20 cm. Hespaxkatoun Ha Te, mo 31]B HabGMKyeTbCs JI0 Morepe-
YMHY Ha OJTHAKOBY BIJICTaHb, I/Ieue MOMEHTY CHIN TAXKIHHA 3MIHIOEThCA
HO-Ppi3HOMY. Y BCIX CIIOPTCMEHIB BOHO 30i/IBIIYEThCA HA 4 CM, IOCATAIO-
Yy HafOiMbNIOT BeIMIVHN B CHOPTCMEHIB THITYy B. 3MiHa po3TanryBaHH:A
31IB, pyu BUKOHaHHi 06epTOBMX BIIPaB Ha MOIIepeuNHi, Bi0yBacThCA He
TIIBKY 32 PaXyHOK PYXiB PYK, aJie ¥ TAKOX 3a paXyHOK 3TMHa/IbHO-PO3TH-
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Ha/JIbHUX PYXIB Y KY/IBIIOBUX CyIIo6ax. Ko/ KyT MiXk HoraMu i Tyy6oM
nopiBHIOE 45°, 31IB HaOMKYETBCS [0 ToTlepednH Ha 4 ¢M, 3 ¢cM i 2 ¢cM
BiJILIOBiJIHO B clIOpTcMeHiB Tuily b, A ta B. OTxe, y CliopTCMeHIB KOHCTU-
TYLii B pyxu Hir MeHIIle BIVIMBAIOTh Ha 3MiHY posTantyBaHHs 311B, Hixx y
CIIOPTCMEHIB TUITY A.

BucHoBku:

1. YcTaHOBIEHO TPU OCHOBHI THIM OYHOBM Tila cepefl MOPOCTIUX
CITOPTCMEHIB, SIKi C/Tijl BPaXOBYBaTH Mpy BUOOPI BapiaHTa TeXHIKU BUKO-
HaHHA BIIPaB.

2. IIpu BMKOHaAHHI BIIpaB BEIMKVM MaXOM Ha IIOIlepeUVHi BeINKUi
BIUIMB Mac€ 3MiHa 3ara/JIbHOTO IIeHTPa BaIy Ti/la CIIOPTCMeHa, AKa BIUIMBAE
Ha MOMEHT iHepIHil i KiHeTMYHUI MOMEHT. 3MiHa MeXaHIUHOI eHepril Tijla
CIIOPTCMEeHa MOXK/IMBA TIIBKY MUIAXOM 3TMHA/TbHO-PO3TMHAIBHUX PYXIB Y
IUIEYOBHX i KY/IBIIOBUX CYI/I06aX.

3. BuaB/eHO TaKi 3a/1e>XKHOCTI:

— MK aMIDITY[[OI0 KOMMBaHHs CIIOPTCMeHa Ta 3pocroM. IIpu nibomy

Koe(biuieHT KOpeALii cTaHOBUTD 0,81
— Y CHOPTCMeHIB Gi/IbIII BUCOKOTO 3POCTY aMIUITY/a KOMMBAaHb 3MeH-
IyeThCA MOPIBHAHO 31 CIIOPTCMeHaMI HUIIOTO 3POCTY.

1. 3ruHaHHA B KYIBIIOBUX CyITo6aX HaOMVDKye 3arajJbHMIL IeHTP
Baru mo oci 06€pTaHHH Ha 4, 312 cM BiJILIOBIJJTHO B CIIOPTCMeHIB TUIIB b,
A1 B,iTOMY SKOIOCH MipOIO 11e BIUIMBAE Ha 301/bITIeHHS MBUIKOCTI 06ep-
TaHHA IiJ| Yac IepeMillleHHA CIOPTCMEHIB Bropy 1 IoJermye BUKOHaHH
06epTOBOT YaCTUHY PYXY.
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