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VYpox 14. Pabora. MontHocTs. DHeprus. 3aKOH COXpaHEHUs SHEPTUU

DHepreTuyeckre XapakTepUCTUKH JBUKEHUS BBOJISATCS HA OCHOBE IMOHATHSI MEXaHUYECKOH paboTh
WA PaOOTHI CHIIBI.
Ecnu Ha Tenno nedcTByeT cuiia U TeJo MOJ JEHCTBHEM 3TOM CHJIBI IEPEMEIIAETCS, TO TOBOPAT, YTO

CHJIa coBepIIaeT paboTy.

V mg

Mexanuyeckass paboTa — 3TO CKajJspHas BeJIMYMHA, paBHAs MPOU3BEICHUIO MOJIYJs CHIIBI,
JeMCTBYIOIEH Ha TEJo, Ha MOAYJIb IIEPEMEIIECHNS U Ha KOCUHYC yrja MEXIy BEKTOPOM CHJIbI U
BEKTOPOM IIEpeMELIEHUS (MU CKOPOCTH).

A=Fscosa

PaGora sBnsercs ckansapHoil BenuunHoW. OHa MOXeT ObITh Kak mojoxuTenbHa (0° < a < 90°), tak
u otpunarenbHa (90° < a < 180°). Ilpu a = 90° pabota, coBepiiaeMas CUJIOi, paBHA HYIIO.

B cucreme CU pabora usmepsiercs B royisix ([x). [xkoynb paBeH paboTe, coBepriaeMon CHIION
B 1 H Ha nepemerniennu 1 M B HanpaBieHUH JEHCTBUS CHIIBI.

[1 Ix=1 H-Mm]

Pabota cuibl, coBepiiaemasi B €JMHHILY BPEMEHH, Ha3bIBAETCS MOITHOCTBIO.

MomaocTts N — du3nveckas BeMu4rMHa, paBHAs OTHOIICHUIO pabOThl A K POMEKYTKY BPEMEHH t,
B T€UEHHE KOTOPOTO COBEpIlIEHa 3Ta padoTa:

N=A/t

B Mexnynapoanoit cucreme (CH) enunuiia MoImHOCTH HasbiBaeTcsi BarT (Br). Barr pasen
MOIIHOCTH CHJIBI, COBepIaromieit padoty B 1 Ik 3a Bpems 1 c.

Buecucremuas equauniia Momaocta 1 1.¢.=735 Bt

CBs3b MCKAY MOIIHOCTBIO U CKOPOCTBHIO IIPU PABHOMEPHOM ABUXKCHUM:



N=A/t tak kak A=FScoso. Torma N=(FScosa)/t, Ho S/t=vV cienoBaTeIbHO

N=Fvcos a

B TexHMKe UCTIONB3YIOTCS €IMHUIBI PA0OTHI U MOILITHOCTH:

1 Brc=1/1x; 1Bta=23,6-103 JIx; IxkBtu=3,6-106 [Ix

Ecnu Teno cnocobHo coBepmuTh paboTy, TO TOBOPST, YTO OHO 00JIaacT SHEPTUCH.

MexaHnuyeckas HEprus Tejla — 3TO CKaISIpHAas BEIMYHMHA, paBHAs MAaKCUMAJIbHOW paboTe, KoTopas

MOJKET OBITh COBEpILICHA B JAHHBIX YCIOBUSX.

O6o3nauaercst E Enuanna suepruv B CU [1/]x = 1H M|

Mexanunueckasi paboTa ecTh Mepa U3MEHEHUS PHEPTUH B pa3InyHbIX mpoueccax A = AE.

PaznuuaroT 1Ba BUa MEXaHHMYECKOW SHEpruM — KuHeTHn4eckas Ex u norennuansHas Ep sHeprus.

[Tonnas MexaHu4yecKas YHEPrus Teja paBHa CyMME €r0 KHHETUYECKOW U MOTeHIUATbHON YHEPTHil
E =Ek + Ep

Kunernyeckast 3HEPTHsI — 3TO SHEPTHS Tena, 00YCIOBICHHAS €r0 JBUKCHHUEM.

dusnueckas BEIIMYMHA, paBHAsl MOJIOBUHE IPOU3BEICHUS MAcChl Te€Jla Ha KBaJpaT €ro CKOPOCTH,

Ha3bIBAETCS KMHETHYECKOM 3HepFI/IeI71 TCIa:

Kunernueckass sHepruss — 3TO dHeprus ABMKeHUs. KuHeTnueckas sHeprus Tena Maccod m,

—_—
JBHMIKYILLETOCS CO CKOPOCTbIO ¥ paBHA pabOTe, KOTOPYIO AOJIKHA COBEPUIMTD CHIIA, IPHIIOKEHHAS

K MTOKOSIIIIEMYCS TeITy, YTOOBI COOOIIUTH €My 3Ty CKOPOCTb:

Ecnu Teno aBmxercs co CKOpPOCTBIO . TO I €ro IIOJTHOM OCTaHOBKU H€O6XOZ[I/IMO COBCPUINTH

paboty

Hapsiny ¢ xuHeTHUYeCKOW JHEprueil Win SHepruei JBIWKEHHS B (PU3MKEe BaXKHYIO POJb WIpaeT
MTOHATUEIIOTEHIMATIbHON SHEPIUU WA SHEPTUH B3aUMOICHCTBUS TEIl.

[loreHnuanbHast 3HEprus — OSHEPrus Tesa, OOYCIOBJIEHHAs B3aMMHBIM  PacIOJIOKEHUEM
B3aUMOJICHCTBYIOIIMX MEX/1y cOOOH Tel WM 4acTeil 0AHOro Tena.

[ToHATHE MOTEHLMAIBHOM SHEPIMH MOKHO BBECTH TOJIBKO JJIsl CUJI, pab0Ta KOTOPBIX HE 3aBUCHUT OT

TPACKTOPHUU ABHIKCHUA TCJIa U OMNPCACIIACTCA TOJBKO HAYaJIbHBIM W KOHCYHBIM ITOJIOKCHUSIMMU.



Takue cwiibl Ha3bIBAIOTCS KOHCEPBATUBHBIMHU. PaboTa KOHCEPBATMBHBIX CHJI Ha 3aMKHYTOU
TPAaeKTOPUU paBHA HYIIIO.

CBOICTBOM KOHCEPBATHBHOCTH 00Ja/Ial0T CUJIA TSHKECTH M CHIIa YIPYTrocTH. JlJis 3TUX CHIJI MOXHO
BBECTH MOHSITHE MOTCHIIUATHHONU YHEPTHH.

[ToTeHnmanpHast YHEPTUS TENA B TMOJIE CHJIBI TSHKECTH (TOTEHIIMAIBHAS SHEPTHS Tella, MOIHSATOTO
HaJ| 3eMJIEN ):

E, = mgh

Omna paBHa paboTe, KOTOPYIO COBEPINACT CHJIA TSHKECTH MIPH ONYCKAHHWH TEJla Ha HYJIEBOW YPOBCHb.
[ToHsITHE MOTCHIIMATLHOW SHEPTUN MOKHO BBECTH U JIJISl YIIPYTOM CHIIBL. DTa CHJIa TaKXKe 00JagaeTt
CBOWCTBOM KOHCEPBAaTUBHOCTH. PacTsruBas (WM CXXUMas) NPYKHHY, MBI MOXEM JejaTh 3TO
Pa3IMYHBIMH CIIOCOOAMHU.

MOXHO TIPOCTO YJUIMHHUTH NMPYXWHY Ha BEIWYMHY X, WIM CHAaYala y/UIMHHUTH €€ Ha 2X, a 3aTeM
YMEHBIIUTh YJIMHEHUE O 3HAYCHUS X W T. 1. BO BCeX ATUX Cllydasx ympyras CHJia COBEpPIIACT
OJTHY U Ty K€ paboTy, KOTOpasi 3aBUCHT TOJIBKO OT yJUTMHEHUS MPYKHHBI X B KOHEYHOM COCTOSTHHH,
€ClIi TIEpBOHAYANILHO MpYyXKWHA Obula HexepopmupoBaHa. DTa paboTa paBHAa paboTe BHEIIHEH

CUJIbl A, B3STOM C TPOTUBOIOJIOKHBIM 3HAKOM :
Ry e p—

rze k — ’ecTKOCTb IPY>KUHBIL.

PactsnyTast (uiam cxaTast) Npy>KHHa CIIOCOOHA MPUBECTU B ABM)KEHHE IPUKPENJICHHOE K HEl Telo,
TO €CTh COOOIIUTH 3TOMY TeIy KHHETHYEeCKylo »Hepruro. CliefoBaTeslbHO, Takas NpYyXKHHA
obmamaer 3amacoM OSHeprud. [loTeHIMaNbHOW »SHEprueld MPYXKHUHBI (WM JIO0OTO  yIpyro

ne(OpMUPOBAHHOTO TeJa) Ha3bIBAIOT BETUUUHY

[TorennmanpHast SHEPrHUs ynpyro aAeGopMUPOBAHHOTO Tela paBHA padOTe CHIIBI YIPYTOCTH IPH
MEepexoie U3 JAHHOTO COCTOSIHUS B COCTOSIHUE C HYJIEBOH JedhopMaIiiei.

Ecnu B HayalibHOM COCTOSTHUM TMPYXKUHA yKe Obuia neopMupoBaHa, a ee yIJIMHeHHe ObLIO PaBHO
x1, Torga npu nepexojie B HOBOE COCTOSIHUE C YIJIMHEHHEM X2 CHJIa YIPYTOCTH COBEPIIUT padoTy,

PaBHYIO U3MCHCHUIO HOTGHHH&HBHOﬁ OHCPIHH, B3ATOMY C IPOTHUBOIIOJIOKHBIM 3HAKOM!
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[ToreHnuanbHast SHEPrys MpH YOPYrou nedopmanuy — 3TO SHEPrHsl B3aUMOACHCTBUS OTAEIbHBIX
yacTell Tena Mexy co0oi CHilaMH yIpyrocTu.

Ecnu Tena, cocTaBisonIMe 3aMKHYTYI0O MEXaHUUYECKYIO CUCTEMY, B3aUMOJCHCTBYIOT MEKIY cO00i
TOJIBKO CHJIAMM TATOTEHUS W YHNPYrocTH, TO paboTa 3TUX CHJI paBHA MU3MEHEHMIO MOTEHIMAIbHON
SHEPIHHU TeJl, B3SITOMY C IIPOTUBOIIOIOKHBIM 3HAKOM:

A=—Ern—-Epn)

ITo Teopeme 0 KMHETHUECKOM PHEPTUU 3Ta paboTa paBHA U3MEHEHHIO KUHETUYECKOM SHepruu Tell:
A =Ew - Eu

CnenoBatenbHo Eixo — Exvi =—(Ep2 — Ep1) wim Exi + Ept = Exe + Ep2

CymMMa KMHETHYECKOM M NOTEHLMAIbHOW DHEPIUU TEJ, COCTABIAIOIMX 3aMKHYTYIO CUCTEMY H
B3aUMOJICHCTBYIOIIUX MEXIY cO00OM cuiaMM TATOTEHMsT M CHUJIAaMM YIOPYroCTH, OCTaeTcs
HEU3MEHHOM.

OTO YTBEp)K/IEHUE BBIPAKAET 3aKOH COXPAHEHUS HSHEPruM B MEXaHMYecKuX Impoueccax. OH
ABJIAETCS CIEICTBUEM 3aKOHOB HbroTOHA.

Cymmy E = Ex + E; Ha3bIBatOT OJHOM MEXaHUYECKON YJHEPIUEH.

[lonHas MexaHUYecKasl PHEPrusl 3aMKHYTOM CHUCTEMBI TE€J, B3aUMOAECHCTBYIOLIMX MEXIY COOOM
TOJIFKO KOHCEPBATUBHBIMHU CHJIAMH, TIPH JIFOOBIX IBUKECHUSAX ITUX Tell He u3MeHsiercs. [Ipoucxonsit
JUIIb B3aWMHBIE IPEBPAIICHUs MOTEHUUAIBHON JHEPrUU TEJI B UX KUHETUYECKYIO DHEPIHIO, U
HA000POT, WM NEPEXO] FHEPTUU OT OJJHOTO TeJia K IPyromy.

E = Ex + E, = const

3aKOH COXpaHEHMsI MEXaHUUECKON SHEPIUU BBINNOJIHSIETCA TOJBKO TOI/Ia, KOrja Teia B 3aMKHYTOM
CHCTEME B3aMMOJIEHCTBYIOT MeX1y cO000M KOHCEpPBATUBHBIMU CHJIAMM, TO €CTb CHJIaMH, IS
KOTOPBIX MOYKHO BBECTH ITOHATHE ITOTEHIIMAIIBHON SHEPTUU.

B peasbHBIX yCIIOBHSX IPAKTUYECKU BCErZa Ha JBMKYIIMECS Tela Hapsay C CUIaMu TATOTCHUS,
CHWJIaMH YIPYTOCTH U JPYTMMHU KOHCEpPBATHBHBIMM CHJIAMH JIEHCTBYIOT CHJIBI TPEHMS WM CHJIbI
COIIPOTHBIICHUS CPEJBI.

Cuna TpeHus He SBJISETCSl KOHCEpBAaTUBHOW. PaboTa CHIIbI TPEHUS 3aBUCHUT OT JAJIUHBI ITyTH.

Eciun Mexnay Ttenamu, COCTABISIIOIIMMU 3aMKHYTYIO CUCTEMY, ICHCTBYIOT CHJIBI TPEHUS, TO
MEXaHMUYECKasi JHEprus He coxpaHsercsa. YacTb MEXaHMYECKOW JHEPruu IpEeBpaIlacTcs BO

BHYTPEHHIOIO SHEPTHUIO TeN (HarpeBaHue).



