MATEPIANIN KOHOEPEHUII

2. MOAENIOBAHHA CKNAQHKX
BIOMEXAHIYHWX CUCTEM Y. COEPI
CMOPTY, ®I3MYHOro BUXOBAHHA

NAPAMETPU MOAENI CNOPTUBHOTIO
BNNOYHOIO NNYKA 3 YPAXYBAHHAM
NPYXXHOCTI TATUBU 1 TPOCIB

3anescokul I.11.
JlbBiBCbKWI fepxaBHWN yYHiBepcuTeT
bi3nyHOI KynbTypH

ITocranoBka npo6nemu. [TonynapHicTb 67104HOTO TyKa AK
CIIOPTUBHOI 36poi CTPIMKO 3pOCTa€E, OffHAK HAyKOBMX My6nikauii cro-
COBHO MOJ€E/IOBaHHA 10ro po6oTH, BUBHAYEHHS MapaMeTpiB 6104HO-
ro Jlyka y BiIKpUTOMY JOCTYIi Ha CbOTOHI AIBHO HENOCTAaTHbO. 30Kpe-
Ma, He pO3IJIIHYTO BIUIMB IIPY>XHOCTI TATUBM 11 TPOCIB Ha MapaMeTpu
noctpiny. Ockinbku gns crangaptHoro nyka ®GITA i3 sarHyTumu neun-
Ma MPY>XHICTb TATUBY € OGHUM 3 K/II0YOBUX [TAPAMETPIB, AKi BUSHAYAKOTH
AK CTaTUKY, TaK i JMHaMIKy /IyKa, € MiJICTaBU OYiKyBaTH, IO MPYXHICTb
TATUBU € He MEHI BAXX/IMBMM I1apaMeTpoM 6104Horo nyka. ba 6inbure, 1
BMKOPUCTaHHS B KOHCTPYKLIil 6/I04HOrO NyKa JBOX TPOCiB MiHOCUTD
piBeHb aKTya/lbHOCTI 3ajja4i BpaXyBaHHA MPYXHOCTi TATUBU i TPOCIB
npu aHai3i MexaHiku 61049HOroO MyKa.

Po6oTy BukoHaHO B pamkax 3aBiaHb HIIP no temi 2.2.5 «Mogenio-
BaHHA IpolieciB B3a€MOii Ti/la MOAUHU 3i CIOPTUBHUM MPUIAfASIM»
3Be/IeHOro [/IaHy HaYKOBO-J0CiHOT po60TH y cdepi PpianyHOI KynbTypu
i ciopty Ha 2006-2010 poku (Ne gep>xaBHoi peecTpauii 0106U012607).

AHanis ocranHix gocnigxenb i my6nikauii. [lepmum npobnemy
NPY>XHOCTi TATUBYM MyKa B HAYKOBOMY IIaHi po3rnanys Y.K. Mapnoy,
AKUI JOCTIIUB BIUIMB )KOPCTKOCT] TATUBM Ha IIapaMeTpy IyKa 3 BUKOPU-
CTaHHAM CMMeTpUYHOI MOfIeNli aHIificbKoro foBroro nyka. B.Y. Kooi Bjo-
CKOHaJIMB L{I0 MOJie/Tb 1 OC/TiAMB AMHAMIKY CUCTEeMM CTPiNa-TATUBA-NYK,
AEMOHCTPYIOYM CYTTEBICTb BIUVIMBY >XOPCTKOCTI TATMBM Ha MapaMeTpu
noctpiny. Hamu 6yno pospobneHo Mofenb epeKTUBHOCTI CIIOPTUBHOTO
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fyKa K BifiHOLIEHHS KIHeTUYHOI eHepril nginM B MOMEHT ii BiffpuBY Bif
TATMBU O HAKOMMYEHOI B N/Ievax NOTeHUIa/bHOI eHepril 3 ypaxyBaHHAM
)KOPCTKOCTi MaTepiany HUTOK TATUBU (naBcaH, KaIpoH, KeB'nap).

V Heunc/ieHHMX po6OTax, IPUCBAYEHMX PO6TIeMaM MeXaHIKM Cy4acHOro
6IIO'~IHOI‘OH)’Ka,BI/IKOpI/ICTOB)’IOTbCHMO}ICIIi3a6COIIIOTH'O)KOpCTKI/IMI/ITFITI/II?OIO
1 Tpocamu. JIOCTiKeHHA B/IACTMBOCTEN 67I0YHMX JTyKiB METOaMM l\flexaHIKO-
MaremaTiyHoro mofemosanHa posnoyas JIx. /1. TTapx (J.L. Park). Bin pospo-
1 6uB cripoleHy Mofie/b 67104HOTO JTyKa, PUITYCKAKYM CUMETPUYHICTb 3TMHIB

nieveir. Hamu, Ha OCHOBI pe3y/nbTarTiB 064MC/I0Ba/IbHOTO EKCTIEPUMEHTY,
IOBENIEHO TIOMMJIKOBICTb MPUNYLLEHHA TIPO CUMETPUYHICTD 3IMHIB I1/1€Yeit
67104HOTO 7yKa. Bu3HaueHo, 10 peajsibHa HECUMETPUYHICTD, BIIHOCHA Be-
NIMYMHA AKOI CKNMafa€e 5-7 %, Ha MOpANOK IepeBulilye noxnoOKmu BUMipIOBaHb
OCHOBHMX MapameTpiB JIyKa. 3a BUHATKOM LMX JIBOX POGIT HaM He BJanocs
3HAMTH iHWMX Ny6/iKaLiil 3 MpobneM MOJIe/IFOBaHHA MEXaHIKM CIIOPTUBHUX
61m0uHMX NyKiB. 30KpeMa, BiICyTHi JOC/IKEHHS, B AKUX 6u posrnaganacs
MeXaHiKO-MaTeMaTuyHa MOfiefib 67104HOTO /1yKa 6e3 anpiopHOro npunyueH-
Hsl PO abCOMOTHY XXOPCTKICTb TATUBMU Vi TPOCIB.

Metoro poGotu 6yn0 BUABNIEHHA BIVIMBY NPYXHMUX BIaCTUMBOCTeN
TATUBM M TPOCIB Ha MapaMeTpu CY4acHOro 67104HOro jyKa. 3aBJlaHHsA
JOCNMiKeHHsA: 1) po3po6UTH MexaHiKO-MaTeMaTUYHY MOJE/b CTaTUYHOI
piBHOBaru 67104HOTO /1yKa; 2) po3po6MUTH MeTOJ aHasti3y Lii€l Mogeni; 3) gatu
KiZIbKICHY OL[IHKY BII/IMBY XXOPCTKOCTi TATUBM i1 TPOCIB Ha IIapaMeTpy /IyKa;
4) po3po6UTU MeTOJ eKCTepMMEHTANIbHOTO BU3HAYEHHS reOMeTPUYHUX
napameTpiB N1yKa; 5) nposectu Bepudikallilo Mofieni 6104HOTO N1yKa.

MeTonu mocmig)keHHA: MeXaHiKO-MaTeMaTHM4YHe MOJe/NBaHHSA,
Mo piKOBaHUIT METOJ HbrotoHa-Padcona gisa cucremn TPaHCLCHEHT-
HUX HeJliHIHMX PiBHAHD, METOAM KOMIT'I0TepHOI MaTeMaTuku MathCAD,
BiZIEOKOMII'IOTEPHMIT aHaJ1i3, METOIM aHATI TUYHOI reomeTpil.

OcHoBHi pesynbratu. Mogienb nevya — ue KOPOMUCTO 3i crnipano
ApXiMefia, Bicb 06epTaHHsA AKOTO 3HAXOMUTBCA MiX KpaiHiMU TOpUAMM
nneva. Taka Mofienb i3 JOCTAaTHBO BMCOKOI TOYHICTIO (MOXM6Ka B Mexax
ONIHOTO BifICOTKA) OMMCYE peasibHi NepeMillleHHs i1 UM, 1110 CynpoBOJ-
XywTb fedhopmauii nieva. B 67104HuX Nykax nieui ofHaKoBi it BCTa-
HOBmf)IOTbca CUMETPUYHO Bi[HOCHO PYKiBKu. TaKMM YMHOM, cucremy
LIapHIPHO-CTPUXKHEBOTO MeXaHi3My 3 6710KaMM 11 Bake/AMM TOK/Iafe-
HO B OCHOBY M€XaHiKO-MaTeMaTM4HOI MOfeni 6104HOro nyka. [IpyxHi

B/IaCTMBOCTI TATUBM i TPOCIB IOLi/bHO BPaXoByBaTy B paMKax NiHiliHOI
MOJie/l IPY>XKHOI HUTKMU.
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BuxigHuMu napameTpaMu Il pO3paxyHKy HaMy MpUIHATO TaKi:

°  poO3MipM PyKiBKM /IyKa;

o  INpuBe[eHa )XOPCTKICTb N/eva;

o BipTya/bHa JOBXMHa I/leya;

e KYT I0/I0)KeHHSA BUIIPOCTAHOTO IjIeYa;

e IIOTOHHA XOPCTKiCTb TATUBY I TPOCiB;

e TOJIOBUHA Pi3HUI(I MiX JOBXMHaMM HMXKHBOI Ta BEPXHbOI 110K

MiAB’13aHOI TATUBMY;
»  KJipeHc /yKa, TOO6TO BiACTaHb BiX TOYKM yNOPY Ha PYKiBUi [0
.5 -
nifB A3aHOI TATUBMY;
+ TMO3J0BXHA KOOpAMHATa THi3Aa TATUBM B MONOXKEHHI
NpULiTIOBAaHHS;

o pagiyc 6/10ka;

e pajiyc Koneca; i

»  BiICTaHb TOYKM YNOPY PYKM B PYKiBKY /IyKa Bijj Bigpi3ka mpamoi

JIiHiI, 110 3’enﬂye oci BipTya/IbHUX LUAPHipiB MOfIENi M/IeYeit;

o JKOPCTKICTb TATUBY;

o JOBXMHa HAaKMHYTOI TATMBM, 11O NPUIATAE O O/0Ka;

« [OBXMHa Kabenio, L0 NPUIATAE [O KO/ECa, B MOIOXKEHH] /TyKa 3

HaKMHYTOIO TATUBOIO.

[lepeBaxkHa 6inblUicTh MapaMeTpiB Mofgeni nyka 3 abCOMOTHO XXOp-
CTKOKIO TATHBOIO 33 BE/IMYMHOKIO MAJIO Bifpi3HAIOTbCA Bij MmapameTpis
MOJIeNi 3 IPY>KHOK TATMBOMK: BifTHOCHA Pi3HMLIA CKIafia€ TPoxyu Oinblie
OJHOro BifcoTka. binsA nonoBuHM nap 3arajabHOI KiIbKOCTi MapameTpiB
MaloTb Biff €éMHY pi3Huio. OgHaK ABa IapaMeTpy — KYTH 3TMHY BEpXHbO-
TO Ta HYKHBOTO IIeYeit — MaloTh pi3HuL0 6inbliy Bif ATY BiACOTKIB.

PesynbraTi eKcriepMMeHTY BMPa3HO BKa3yloTb Ha IepeBary Mogeni
6/104HOTO NyKa, B AKill BpaXOBaHO NPY>XHICTb TATUMBMU 11 TPOCiB nepep
MOJE/IIo, B SIKiM TATUBA 1 TPOCU BBaXKAIOTbCS aBCOMIOTHO XKOPCTKUMM.
3okpeMa BifHOCHI MOXMOKM KYTiB 3TMHY IIeyeil 1yKa, AKi MaloTb Miclle
Ans nepluoi Mofeni y 3 — 4 pasu 6inblui NopiBHAHO 3 APYTOI0 MOJENITIO.
[Toxu6KM OCHOBHMX MapaMeTpiB Li€l MofeNi 3HaXOAATbCA B MeXaX ABOX
BiICOTKIB, 110 L[iTKOM NPUAHATHO A/ iH)XEHEPHUX PO3paxyHKiB i gnd
notpe6 COPTUBHOI MPaKTUKYU. BigHOCHI MOXMOKM KYTiB 3rMHY Nleyelt
NyKa, AKi MaloTh Miclle J/151 nepLuoi Mofieni y 3 — 4 pa3u 6inblui NOpiBHAHO
3 Apyrowo Mogenmo. [loxubkyu oCHOBHUX MapaMeTpiB 1iiei Moaeni 3Haxo-
IAThCS B M€XaX ABOX BiICOTKIB, 10 1[iTKOM PUIHATHO [ iHXKeHEpHUX
PO3paxyHKiB i Ans NOTpe6 CIOPTUBHOI IPaKTUKMY.
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Peanisauist mpouecy po3B’sisaHHs 3ajiayi B np(?rpaMi F.ind cuctemu
koM toTepHoi MaTeMaTukn MathCAD nae MOXIMBICTD daxiBusAM ranysi
¢$i3MYHOro BMXOBAaHHA i CIOPTY (TpeHepaM i copTCMeHaM JTyYHUKaM),
AKi He MalOTh Bi{MIOBiHOI MaTeMaTUYHOI MiATOTOBKY, BUKOPUCTOBYBATH
3anpONOHOBaHy MOJie/Ib GIOYHOTO yKa i BiANOBifHI METOAM MexaHiko-
MaTeMaTMYHOTO MOJIE/NIOBAHHSA Y HABYa/IbHO-TPeHYBa/IbHOMY NpOLeC.

BuCHOBKM. 3 BUKOPUCTAHHAM METO/IiB MeXaHiKO-MaTeMaTUYHOro
MOJe/IOBAHHA BUABJIEHO CYTTEBMI BIIUB NPYXHUX BIACTUBOCTEN TA-
THBM i1 TPOCiB Ha po6oTy 6mo4yHOro nyKa. [IpyxHi BracTMBOCTI TATUBY n
TPOCIB [IOLi/IbHO BPaXOBYBATy B paMKaX JiHil{HOI MOJIe/Ii IIPY>KHOL HUTKMU.
LlapHipHO-CTpMIXKHEBMIT MeXaHi3M 3 6IOKaMM Ta BaXKenAMU MOXe OyTH
TIOK/IaJIeH M1 B OCHOBY MoJiefli 67104HOro /yKa.

PYXOBI Ali CTPINbLUIB TA MOAENIOBAHHA
BIONOrIYHUX CUCTEM

Bnacos A.l.’, Jlonamees A.O." 2, Tpay B.M.’,
bpemy K.}

'IbBIBCbKNI AEepKaBHU YHiBepCUTET Qi3NYHOI
KynbTypw,

’LleHTp MaTeMaTMUHOro mofentoBaHHa INMMMM im.
A.C.MigcTpuraya HAH Ykpaiuun

*YHisepcutet im Cammenseiic, bypnanewt

Cran npo6nemn. B cyyacHiit Hayui cdopmysanach HoBa
napajurma HayKoOBOTO MUCJIEHHS, SIKY Ha3UBAIOTb €KOJIOTIYHO CUCTEMHOIO
a6o uinicuoro. CucteMumit nipxin ye — pO3IAL CKIAJHUX, ajle LiMicCHUX
0G’€KTIiB AK CUCTeM, TOGTO B3aEMOAIIOUMX e/leMEHTIB, CIPAMOBaHOl Ha
BUAB/IEHHA Ta BUBYEHHSA 3B’A3KIB MiX €/leMeHTaMM CUCTEMM Ta 3BeJleHHA
IX B €[IMHY TEOPETUYHY KapTHHY.

~ CyTTeBMM MOMEHTOM y TakoMy MiIXOMli € BK/IIOYeHHs JIOAMHMU Ta
BIANOBI/IHi CIIPOLIEHHA-YCK/IaIHEHHA NPU POSIMALI NeBHUX MOJENeil.
Konuenuis, wo gossonnna ysaranbuutu ta opraniyso 06’eqHat BuC-
HOBKM 6araTbox Hayk i spobuna Linicue yAiBIeHH: npo BcecBiT Ta pons i
MiCli€e B Lil1 CUCTeMi JTIOAMHN Haby10 pO3BUTOK y poborax B.BepHaacpkoro
npo 6iocdepy Ta Hoochepy.
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