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Kniwouesvie cnosa: evimankusarow,as cuna ynpyzoti cucmembt, yOenvoHAST MACCA CIEPHCHSL.

AHHOTauusg. B ctaTtbe paccmaTpumBaeTcs, paspaboTaHHblii aBTopamu, <MeToa oTckoka» AN U3MepPeHns crnekTpa Bbi-
TanKkMBaloLLLEN CUSbl pacrnpeaeneHHon ynpyrom cuctemMel. B kayecTse npumMmepa 3aMepeH CNekTp YAENbHOW BbITanKn-
BatoLLEel cubl rybyaTon pesnHbl TONIWLMHOM 6 MM 1 onpeaesieHa 4acToTa, Ha KOTOPOI BbiTaskKMBatoLas cuia Makcu-
ManbHa. bes 3HaHusA 9TOoro NapameTpa HEBO3MOXHO «MOACTPOUTHLCS» NOA PE30HAHC YNPYro CUCTEMbI, HAaNPUMep
HaMNoIbHOro NOKPbLITUS, ABUraTeIbHOr0 AEeNCTBUS CMOPTCMEHA.
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METHOD OF KICKBACK AS A WAY OF MEASURING THE SPECTRUM OF EXPULSIVE FORCES OF
ELASTIC SYSTEM

Keywords: close combat, service and applied arts, vocational and applied physical training, course, armed
conflict.

Abstract. In the article the authors developed a method of measuring the buoyancy force distributed elastic
systems. These primarily include floor coverings, and rubber coverage and synthesized based materials in the
form of sheets. Elastic material properties are estimated to rebound consistently falling on them from the height
of metal rods of different specific gravity. When the rebound rod acquires acceleration recorded is attached at one
of its ends an acceleration sensor. The signal from the acceleration sensor is input to the spectrum analyzer, the
function of which is to filter the acceleration signal of the narrowband bandpass filters. The restructuring of the
bandwidth of the filters is using replacement RC- chains each time before the next drop of the rod on an elastic
system. Using metal rods of different specific gravity, identify the frequency of acceleration at which the buoyancy
force is calculated by the formula (1) of the tested elastic system, has a maximum value.

F,=—&—" (1), where

F,.. (kg-sec/cm?) - specific buoyancy within the nth harmonic at the kth unit mass of the rod;
m, — specific kth weight of the rod (kg/cm?);

a,, (9) — the acceleration of the rod on the nth harmonic of the k' specific gravity;

w_ (radian per second) — the frequency of the nth harmonic of the rod.

Identified the value of at which the repulsive force of the elastic system is maximum, is then used to calculate
structural parameters, such as thrust in sneakers for tuning into resonance with motor action of the athlete.

AKTyanbHOCTb. B Hacrosiee BpeMsa He cyllle-
CTBYeT HMKAKMX METOJMK II0 M3MEPEHUIO CIEeKTpa
BBITAJIKMBAIOILEN CU/Ibl YIPYTUX paclpefie/leHHbIX
CUCTEM, ¥ B YaCTHOCTH, M3SMEPEHNA €€ MaKCUMaslb-
HOTro 3Ha4YeHMs. PaspaboTka TaKoit METORMKY TOTIK-
Ha NPOABVMHYTD CIIOPTUBHYIO HAyKy B 3TOI 06/1acTN
Ul pa3BepPHYTH pa3paboTKy BLICOKOJOOPOTHBIX YIIPY-
TMX pacIpefieNleHHbIX CUCTEM.

Ienpb nccnegosanm. Vconb3ysa MeTOf, OTCKOKA,
Ha/iTU 9acTOTy (rapMOHMKY) YCKOPEHMS OTCKOKa W,
Ha KOTOPOJI IPOAB/AETCA MaKCYMa/lbHasA BbITalTKM-
BAIOIIAA CHJIA PACTIPENIE/IEHHON YIIPYTOil CUCTEMBI.

Meron, uccnegoBaHMs. OKCIIEPUMEHTATbHBIIL.
Ha pucynke 1 npusefieHO yCTPOICTBO A U3Mepe-
HIA CIIEKTPa BBITAJIKMBAIOIEN CU/Ibl pacIpefie/neH-
HOJ YIIPYTOM CUCTEMBI.

YCTpOMCTBO COCTOUT M3 MeTa//IN9eCKO TPYOKM
3 pnuHOI npyuMepHO 40 CM ¥ BHEIIHUM JMaMETPOM
1,5-1,6 cM c mpuBapeHHBIM K OJHOMY U3 e€e KOH-
0B ¢raHLeM 4 [Is BepTUKAIbHON YCTONYMBOCTH.
Tpybka ycraHaBIMBaeTCsA Ha MWCIBITYEeMbIl YIpYy-
ruit 06beKT 2. BHyTpb TPyOKM ITOOYEpeIHO BCTABIIA-
I0TCSI MeTa/I/INYeCKMe CTEP>KHM 5 PasHON MaccChl 1O
CKOJb3A1LeN MocafiKe I/IMHON HEeCKO/IbKO MpeBbIIIa-
Iollelt IMHY caMoil TpyOku. PasHas macca crepk-
Hell JOCTUTAeTCA 33 CYeT M3MEHEHUs MX JIIMH IIo
OTHOILEHNIO APYT K Apyry. IlocTosAHCTBO BBICOTHI

HajieHns CTep)KHeil obecredmBaeT pucKa 6, HaHe-
CeHHas Ha UX MOBEPXHOCTAX NPUMEPHO B 20 cM OT
KOHIIOB O CTOpOHBI (raHIa. Ha BepxHuX Topmax
CTepyKHEN 4epes3 IVIACTVIIMH KPEIUTCA JaTYMK 7, KO-
TOPBIII Yepe3 Kabesb 8 COefUHACTCS C CIIeKTPaHa/IN-
3atopoM 9 co cMenAeMbiMu RC-nienoukamu 10, pery-
MUPYIOIVMHA TI0JIOCY IPOIIYCKAaeMbIX YaCTOT, K BbI-
XO/ly KOTOPOTO IOAIK/I0Y€H BONbTMETD 11 B KayecTse
VHAVKATOPA YCKOPEHUIL.
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Puc. 1. Yempoiicmeo 0nst usmepenust cnekmpa
svimanKusaruell cunvl pacnpeoeneHHol ynpyzoii
cucmemuol

U3MEPUTEJIbHBIE METOAWKHU
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Tabnuua

Onvumnole 3amepul umnynvca Bmmamcusmomeﬁ cunvl, zy6uamoﬁ pesunvt

w (pan/c) 37,68 50,24 62,80 75,36 113,04 125,60
a, (g) 0,377 0,628 0,880 1,05 1,13 0,754
m =1,1 (kr/cm?)
E o (krec/om?) 1,10 1,37 1,54 1,54 1,10 0,66
a, (g) 0,5 0,94 1,00 1,11 1,24 1,17
m_=1,5 (kr/cm?)
F o (kr-c/om?) 1,99 2,81 2,39 2,20 1,64 1,39
a3 (g) 0,126 0,279 0,349 0,419 0,628 0,523
m,=1,8 (kr/cm?)
F3n.10.2 (xr-c/cm?) 0,61 0,99 1,00 0,99 1,00 0,75

[TpuHIUD paboTH! YCTPOICTBA TAKOB: B CIIEKTpa-
HajIM3aTope C IOMOILbI0 cMeHHbIX RC-11erouek ycra-
HaBJIMBAETCS II0JI0COBOJ GUIBTP C LIEHTPAIbHON Ya-
crotoit 37,68 pan/c (6,0 repu). danee meranande-
CKUII CTep)XXeHb C YZeTbHOI Maccoil mk BcTaBiseT-
sl B TPYOKY M C BBICOTBI, KOTOpasi OIIpefe/iAeTCsl CO-
BMellleHVeM ITYHKTUPHOJ PUCKM Ha CTEP)KHE C KpaeM
TPYOKM, NTaZlaeT Ha VICIBITBIBAEMYIO YIPYTYIO CUCTe-
MY, a 3aTeM OTCKaKMBaeT OT Hee. [laT4MK, 3aKpereH-
HBIJI Ha BEpPXHEM TOpLie CTEP)KHs, IO IOKa3aHUIO
BOJIBTMeTPa (PUKCUPYET YCKOPEeHMe IIPY ero OTCKOKE,
KOTOpO€ 3aIVChIBaeTCs B KBaApaT Tabmmibl Nel, Ha-
Xopisleiics Ha mepecedyenuu w=36,68 pan/c u a, (g).
[aree B crieKTpaHanM3aTOpe MOI0COBOI GUIBTP C ya-
cToToit w=36,68 pasi/c MeHseTcA Ha 4acToTy w=50,24
pan/c (8,0 repiy) myrem 3ameHsl RC-11en09KY 1 € TeM
JKe MeTa//IMYeCKUM CTep>KHeM IIpoleflypa msMepe-
HIA YCKOPEHMA Ha TapMOHMYECKONM COCTaBIANOILIEN
w=50,24 pap/c noBropsercsa. Pesynbrar nusmepenns
3aIUChIBaeTCs B KBafipaT TaOMMIIBI, HAXOMSIENCs
Ha nepecedenyn w=50,24 pan/c u a, (g). Tperuit 3a-
Mep YCKOpeHM s JO/DKeH IIPOUCXOAUTD IIPY YCTAHOB-
Ke B CIIeTpaHa/IM3aTOpPe IOI0COBOr0 GUIbTpPa C LjeH-
TpanbHOI YacToTolt w=62,80 paxn/c (10,0 repi) ¢ 3a-
IVICBIO pe3y/bTaTa U3MePeHNs B KBaApaT TaOMnIbL,
Haxofiserica Ha nepecedyennu w=62,80 pax/c n a,
(g). YeTBepThlil, NATHIN U IIECTOI 3aMepPbl IPOU3BO-
IOATCS aHAJIOTMYHO TIePBLIM TPeM C YCTAaHOBKOI CO-
OTBETCTBYIOLINX IIOTIOCOBBIX (PU/IBTPOB U 3aIlOTHE-
HIEM OCTaBIIMXCA KBajipaTos cTpoku al (g). Hanee
no ¢popmyre [1]

F = myea,

kn W

n

(1), rme

F, (kr-c/cM?) - MMITy/IbC y/IeIbHOM BbITaTKIBA-
IOIIell CMJIBI Ha NOJl TApMOHMKe Ipu Koit ymenbHOI
Macce CTePXKHS;

m, - yzienbHas kas macca crepxusa (kr/cm?);

a_, (g) — yckopenue crepxHs kot yfienbHoit Mac-
CbI Ha NOJI FApPMOHUKE;

w_ (pazi/c) — 4acToTa noii rapMOHMKM CTEPXKHS,

PacCUMTBIBAIOTCA MMIY/IbCHI YA€/IbHO BbITaTKM-
BaOIIell CUJIbI Ha KaXX[0Vl TapMOHMYECKOM COCTaB-
naomeit w . Takum 06pa3om, TIOTHOCTDIO 3aTIONHS-
ercs crpoka F, . YUro6bI HaliT¥ MaKCMManbHOE 3Ha-
JeHe VMITY/IbCa BBITAIKMBAIOIIEl CU/IBI TpebyeTcs,
KaK MUHUMYM IIPOBECTM NMOROOHBIE 3aMephl ellje ¢
OBYMA-TpeMs APYTUMU YIeIbHBIMU MacCaMM CTEPK-
Hell B CTOPOHY MX yBe/IMYEHMA Y YMEHbUIEHU .

Pesynbrarsl 3aMepoB. B Tabnume Nel mpusepe-
Hbl OIBITHBIE 3aMepbl MMIIY/IbCa BBITATKMBAIOLIE
CHJIBI, TY0YATOl pe3uHBI TOMIINHON 6 MM IIPU Tpex
YAENbHBIX MaccaxX CTEPIKHEI: m1=1,1 Kr/cm?; m2=1,5
Kr/cm?; m,=1,8 Kr/cMm?.

TabnuuHble JaHHDBIE IOKAa3bIBAIOT, YTO MAaKCH-
MaJIbHBII MMITY/IbC BBITATKMBAIOLIEl CUIbl HAXOIUT-
cs1 Ha yacTote w=50,24 pazg/c (8,0 repw) mpu yzensn-
HOII BO3JIENCTBYIOMEel Macce m =1,5 Kr/cm’.

Brisop. PaspaboTaHHbI c110CO0 M3MEpEHNS M-
Iy/bCa BBITa/JIKMBAIOIIENl CHUJIBI YIPYTOil CUCTEMBbI
IyTeM OTCKOKa OT Hee META/IJIM4eCKOro CTepKHS,
C 33/IaHHOM yJIe/IbHOM MaccCOli, MaJJalolero ¢ oImpe-
Je/IeHHOJ BBICOTBHI, IIPeHA3HAYa/ICsA KaK CII0COo0
9KCIIpecc-3aMepa MaKCUMMAaJbHOTO MMITyJbCa BBI-
TaJIKMBAIOLEe)l CVMJIbl HAIlOJIbHOTO MOKPBITUA /MU
yIpyroi cucteMbl. YTOObI HONACTb B pe30HAHC CHUJIBI
OTTAJIKMBAaHMA CIIOPTCMEHA C MAaKCMMAa/IbHOJ BBITAI-
KIMBaIOILlel] CMJION HAIIOJIBHOIO IIOKPBITUA B COOTBET-
ctBuu ¢ popmyroii (1) Hafo 3HATH TPU €ro mapame-
Tpa: m,;a , U W_, KOTOpbIE OTIPEENSIIT MAKCUMA/Ib-
HYIO BBITaJIKMBAIOIIYIO CUTY. B cBA3M Cc 4eM JOMKHa
OBITH pellleHa Ipo6emMa 3aMepa HAaIlOJIbHBIX IOKPHI-
THUIT CTaIIOHOB ¥ CIIOPTUBHBIX IJIOLA/IOK, Ha KOTO-
PBIX NIPOBOJATCA IJIaBHblE MEXJyHAapOJHBbIE CIIOP-
TUBHBIE (POPYMBIL.
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