MVexaHnKa

Jlekumna 4







[1naH nekunm

e Pabota cunbl. KOHCEPBATUBHbIE CUDI.

* KunHeTn4yeckasa u NnoTeHUuUnaibHaA 3HEPINA CUCTEMDbBI MaTEPUAJIbHDBIX
TO4YEK.

 (CBA3b KOHCEPBATUBHbIX CMA C NOTEHLMANIBHOWN SHEPTUEN.
* 3aKOH COXPAHEHMNA MEXaHNYECKOMN SHEPTUMN.

* CoyaapeHuna Tten. AGCONOTHO ynpyrMm m abCcoNOTHO Heynpyrum
yaapbl. 3aKOHbl COXPaHEHUA NPU CoyaapeHUsax Ten.



PaboTa cunbl

= -
PaboTta cunbl F npn 6eckoHeyHO manom nepemelleHmnm dr
MaTepPUaibHOM TOUYKM, HA KOTOPYIO AENCTBYET CUIa (TOYKU NPUIOKEHUSA
CUNbI), PaBHA CKaNAPHOMY NPOM3BEAEHUNIO CU/Ibl HA 3TO NEPEMELLEHME.

2
§A = Fd7 = F dr cos A12=f Fdi
1

AaANTNBHAA BEIMYMNHA

KT - M2

N3mepaetcas Ik =H -m = >
C



MoLlwHOCTb

MoLWHOCTb CUNbl — PM3nNYecKkaa BeNNYMHA, YNC/IEHHO paBHaA paboTe,
COBEpLUAEMOUN CUNOM 33 €ANHUNLY BPEMEHM.
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KMHeTunyecKaa saHeprma

JHeprua — Be/JIMYMHa, n3amepaemasn Tom paboTon, KOTOPYHO 3Ta CUCTEMA
TE/1 MOXKEeT COBEPLLUTD.
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Teopema 0 KNHETUYECKOMN SIHEPTNUN CUCTEMDI

Agp = — =T, —T;

MpupalleHne KUHETUYECKOM IHEPTUM MATEPUNASIBHOM TOYKN MPK
HEKOTOPOM NepemelleHMn paBHO CyMMapHOW paboTe Bcex cun,
NEeNCTBYIOWMX HA HEE NPU NepemMeLLLEeHUN.



HeKoHCepBaTUBHbIE CU/DI

HeKkoHcepBaTUBHbIE CUbI
(HenoTeHUManbHbIE CUABI) — cUAbI, paboTa
KOTOPbIX 3aBUCUT HE TO/IbKO OT Ha4YaIbHOTO
N KOHEYHOrO MONOMKEHUN TOUYKMU
MPUNOMKEHUA CUbI, HO U OT BUAA ee
TPaeKTopUMn.

[puMmepbl: cuaa TATU paKeTbl, CMNa TPEHUS



KOHcepBaTMBHbIE CUNbI

KoHcepBaTuBHble cuna (noteHUmanbHaa cuna) — cmna,
paboTa KOTOPOW He 3aBUCUT OT BUAA TPAEKTOPUM, @ TOJIbKO
OT Ha4a/1bHOrO M KOHEYHOTO MOJIOXKEHUN TOYKM
NPUIOXKEHUA CUNDI.

PaboTa noTeHUManbHOM CU/bl MO 3aMKHYTOMN TPAEeKTopuU

pPaBHa HyAI0.
%dA =0



PaboTa ynpyrou cunoil

3akoH [yka F = —kx




PaboTa rpaBUTaLMOHHOMN CUADbI

Ha Hebonbwomn BbicoTe h Haa
NOBEPXHOCTbIO 3eMNu: R,

h
A, = GMm— - mgh



[Tone cun

Mone cun — ob61acTb NPOCTPAHCTBA, rAe Ha
4acTULUy AEeNCTBYIOT CUJIbI.

None UEeHTPaJ/ibHbIX CUAN — NOoNe, rae Cnaa
F 3dBUCUT INlb OT PACCTOAHNA MmexXay qacmu,eﬁ U
CNN0BbIM LUEHTPOM.
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B) = F(r);

LleHTpasbHble CUAIbl KOHCEPBATUBHbI, €CU
CTaLMOHaPHbI.




[loTeHUManbHaA saHeprua

* MoTeHUuManbHaA SHEPrMa MmexaHU4YecKou cncrtemol — GU3nYyecKas
Be/IMYMHA, PaBHAA cymme paboT noTeHUMaNbHbIX CUA, AENCTBYOLLUX
Ha Tena cucTembl, NPN M3MEHEHUN MOJIOKEHMA TEN CUCTEMbI B
NPOCTPAHCTBE U3 AaHHOro (coctoaHme 1) B ntoboe Hanepes,
3agaHHoe (cocTtosiHue 0), Ha3blBAaeMOE HYy/1IeM OTCYETA
NOTEHUWNANbHON SHEPTUM

* M3meHeHne NnoTeHUUaNbHOU SHEPrMn matepuazibHOM TOUYKU PaBHO
B35TOM C 0OpaTHbIM 3HaKOM paboTe KOHCepPBaTUBHbIX
(moTeHUManbHbIX) CUA NPU NEPEMELLEHNUN U3 OAHOM TOYKMN B APYIYIO

* HopmupoBKa noTeHuMaNbHOM 3HEPrum — 3agaHne BenmumHol U (1)
B KaKoMN-N1MbO ToUKe



CBAA3b KOHCEPBATMBHbIX CUA C NOTEHLMANbHOW SHEPTUEN

s__(U. ou. U
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F = —grad U = —VU

MexaHuuyecKoe paBHOBecue — COCTOAHME CUCTEMbI, MPUN KOTOPOM eé
NOJIOXKEeHWEe B HAXOAUTCA B TOYKE C HY/J1IE€BbIM rPaMEHTOM
NOTEHUMANbHON SHEPTUMN.



MexaHnyeckasa sHeprua

* MexaHu4yecKan sHeprua cCUcTembl — CYyMMa KUHETUYECKOU U
NOTEHLMANIbHOW 3HEPTMN MEXaHNYECKOU CUCTEMDI.

* 3aKOH U3MEHEeHNA MeXaHUYECKOU SHEepPrum CUcTtembl — U3MeHeHue
MeXaHNYeCKOW 3HEePTrnmM CUCTEMbI PAaBHO pPaboTe BHELLIHUX U
BHYTPEHHUX HEMOTEHLMANbHbIX CUA.

* 3aKOH COXpaHEeHNA MeXaHUYECKON 3Heprumn cuctembl — ecam pabora
BCEX BHELWIHMX N BHYTPEHHUX HEMNOTEHLUMANbHbIX CU1 PAaBHA HYAIO, TO
MEXaHWYeCKas SHeprmsa CMCcTeMbl OTHOCUTENIbHO MHEPLMAIbHOM
CMCTEMbI OTCYETA COXPAHAETCS.



Teopema KeHura

KnHeTnyeckas sHeprma CUCTEMbl MaTepUasibHbIX TOYEK paBHA CYMME
KWHETUYECKOMN SHEPTUU BCEM MACCbl CUCTEMbI, MbICIEHHO
COCPeaoTOYEHHOM B €€ LUEeHTPEe MaccC U ABUXKYLLENCA BMECTE C HUM, U
KWHETUYECKOW SHEPTUUN TOM e CUCTEMbI B €€ OTHOCUTENIbHOM
ABUXEHUU NO OTHOLLUEHUIO K MOCTYNAaTENbHO ABUXKYLLENCA CUCTEME
KOOPAMHAT C HAaYa/I0M B LLlEHTpe macc.

B cucteme LEHTPA MaCC v, = 0 U KMHEeTnYecKas dHeprnad — MMHMMaJibHa.



CoynapeHuna Ten

Ao coyaapeHus
O o e— * Ypap (coypapeHue) —
1 1
. 1 m KpaTKOBpPeMeHHoe
' B3aMMOOENCTBME TEN NPU

coyAapenve F/\ HenocpeaCcTBEHHOM

N COMPUKOCHOBEHMUM, MPU KOTOPOM

+
T, N3MEHEHMEM MONOMNKEHUSA ITUX
nocne coygapeH1s
TeN B NPOCTPAHCTBE 3a BPEMSA MX
v, O w, CoyaapeHna MOXHO npeHebpeys.
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JHepreTnyeckasa Knaccupumkauma yaapos

* A6CONIOTHO yNpyruii yaap — yaap, Npy KOTOPOM KMHETUYeCcKas
3Heprua Ten Ao coyaapeHus paBHa KUHETUYECKOM SHEePrun Ten
nocne coygapeHus.

* AGCONIOTHO Heynpyrui yaap — yaap, npmM KOToOpom coyaapsatowmecs
Tena npuobpeTaroT 0ANHAKOBYIO CKOPOCTb NOC/AEe coyaapeHus.
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[eomeTpuyecKkasa Knaccupumkauma yaapos

* LleHTpanbHbIN yaap — yaap, Npy KOTOPOM CUJIbl YNIPYrocTy,
NEeNCTBYIOLWME MEXKAY CoyaapAoWMMMNCA TeNaMM, HanpaB/ieHbl
BAO/Ib NPAMOM, COeAUHAIOWEN LEeHTPbl Macc Tena.

* JloboBou ypap — yaap, Npm KOTOPOM CKOPOCTM COYyAaPAOLLUXCA TeN
NIeXaT Ha NPAMOKN, COoeAMNHAOLLEN LEeHTPbl Macc Tena.









OnbIT TUMnpA3seBa




Ynpyroe/Heynpyroe coyaapeHue LWapos




MaaTtHuUK lannnes
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