3aKOH COXpaHEeHUda 3Heprum

Llenb: gatb NOHATUE NONMHON MEXaHNYECKOW
9HEpPrunmn, 3aKkoHa COXpaHeHMs1 AHEPTUM,
npakTn4eckoe nNpuUMeHeHNe 3akoHa
COXPaHEHUA 3Heprum




KnHetnyeckaa aHeprus

9Heprus
OBVKEHNS




[epmaH ['enbmronsy

Bnepsble matematnyeckmn obocHoBarn

3aKOH COXPaHeHUs1 JHepruu, nokasas
ero BceoOLwun xapakTtep.Paspabortan
TepMOANHAMUYECKYHO TEopuIo
XUMWUYECKNX NPOLIECCOB, BBEST MOHATUSA
CBODOOHOM W CBSAA3AHHOW  3HEPrumn.
3anoXunn OCHOBbl TEOPUN BUXPEBOIO
OBWXEHUSI XUOKOCTU U  aHOMarbHOWU
ancnepcum. Asngetcs aBTOpPOM
OCHoBoMonaratowmx TpyaoB no
domsunonorum crnyxa 7 3peHus.
O6Hapyxun ©n  u3Mepun  Tenno-
obpasoBaHMe B MbllWUaX, MU3Y4YUn
NpoLuecc CoKpalleHNs MblllL, U3MEPUN
CKOPOCTb pacnpoCTpaHEHUs HEPBHOro
nMmnynsca. ABTOp yHOAMeHTasbHbIX
TpyooB no  dusmke, 6Guodusuke,
domaunosnorum, nCMxonorun.




[loTeHUManbHasa aHeprus

e JHeprusa B3anmoOencTeug
Ep= mgh; Ep=kx?/2







3aKOH COXpaHeHnsa aHeprum

1847T

«Ecnn Tena geuncTBYyKOT OPYr Ha Apyra c
cunamu, He 3aBUCUMbIMU OT BPEMEHU U
CKOPOCTWH, cymma XMBbIX "

HaNPAXXeHHbIX cun ocTaHeTcH
MOCTOAHHOWNY
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Teopema 06 nameHeHUn
MEXaHNYECKOU SHEPIUU

IameHeHne MexaHU4eckon 3Heprumu
CUCTEMbl pPaBHO CcymMMe paboTbl CUS
TPEHUA N WU3MEHEHUA BO BPEMEHMU

noTeHUnanbHoOu QHepruu, obyc-
NIOBfIEHHOINO HecCTauMOHapHOCTbLIO (T.e.
3aBMCUMOCTbIO oT BPpEMEHMN)
OENCTBYIOLLNX HA CUCTEMY CUJT.




MMM HeTep

Tpyabl Hetep no anrebpe
cnocobcTBOBanM co3gaHnio HOBOTO
HanpaBrneHns, Ha3aBaHHOro obLien
anredpon. Cpopmynuposana
doyHOaMeHTanbHy Teopemy
TEOPETUYECKON (PU3UKU, KOTOPpas
yCTaHaBlMBaET CBA3b MeXay
cBoMCTBaAMU CUMMETPUN
don3n4eckon CMCTEMbI N 3aKOHaMW
coxpaHeHus. Ecnun ceoncTea
CUCTEMbI HE MEHSIIOTCS MPU KAKOM-
nnbéo npeobpasoBaHUU
NepeMeHHbIX, TO 3TOMY
COOTBETCTBYET COXpPaHEHUE
HEKOTOPOWN Pn3N4eCKon BENUYUNHDI.
Tak, He3aBNCUMOCTU CBOUCTB
cucTembl OT BbiIbopa Ha4vana
oTcyeTa BpeMeHl/I COOTBeTCTByeT




Teopema HeTep

Kaxxgomy CBOUCTBY CUMMETPUMN
NPOCTPaHCTBaA U BPEMEHUN COOTBETCTBYET
CBOW 3aKOH COXPaHEHWUA 3HepPrnm



3aKOH COXpPaHEeHUs1 SHEPrun

[Tpn NtoObIX npoLeccax, NPONCXoadaLInX B
3aMKHYTOWN, NOTEHLMANbLHOU CUCTEME, €€
NnofiHag MexaHun4yeckasi SHeprms ocTaeTcs
NOCTOSAHHOW

E=const




Ep(t2)=Ep(t1)

A, Ep=Ep(t2)-Ep(t1)=0, AE=At Ep+ Atp, ATp =0
AE=AtEp = AE=0 = E = const




3aKOH COXpaHEeHUs 3Heprmu

[1pn ntobbIX NpoLeccax, NPoNCXoasiuuX B
KOHCEPBATMBHbIX CUCTEMaX, €e MoJsiHas
MeXaHn4yecKasi SHeprusl OCTaeTcs
nocTtossHHOM E=const



Ek + Ep =const

B npouecce ABMXEHUS CUCTEMbI BCAKOE
YBEIMYEHNE KUHETUYECKON SHEPTUN
CUCTEMbI O/HKHO COMPOBOXAATbCS
COOTBETCTBYIOLLMM YMEHbLLUEHNEM EE
NMOTEHLMA/IbHOM 3HEPruM 1 HaobopoT
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— [aB/IEHNE FOPU30OHTANBbHO TEKYLLEN
XNAKOCTU (Mnun rasa) 6osnblue B Tex
MeCTax MoToKa, B KOTOPbIX CKOPOCTb ee
Te4YeHus MeHbLLe, U, HA0bopoT, B TEX
MecTax NoToKa, rae CKopocTb 6onbLue,
[NaBneHne MeHblle. 3akKoH bepHynnu



Oannnn beprnynnu (1700-1782)

3aKoH bepHynnu
crnpaBeanve Ans
naeanbHOU XXNOKOCTU
(T. . XXNaKoCTun, B
KOTOPOW MOXHO
npeHebpeyb cmnamm
BHYTPEHHEro TpeHus) u
ABNAETCHA CNneacTBMeM
3aKOHa COXpaHeHus
3Heprum




9TMM  d9BNeHneM  obbsc-

HAeTCd W BO3HUKHOBEHME
NOABEMHOM CWUMbl, [OEWNCT-
BYIOLLEN Ha KPbI/1bS]
caMoseTa.




Hukonan Eroposuy XKykoscknin(1847-1921)

Teopusa BO3HUK-
HOBEHUNA NMOABbEMHOU
CUnbl Kpbifla camo-
neta Obina pa3spa-
boTaHa PYCCKUM
yyeHbIM  HuKonaem
Eroposunyem
7KyKoBCKUM.




Teno maccon 10 kr cBo6oagHO nagaeT ¢ BbiCOTbl 20 M M3 COCTOAHUSA NOKOS.
Uemy paBHa KMHETUYECKAA SHEPrUst B MOMEHT yaapa o 3emnio? B kakon
TOYKE TPAEKTOPUM KMHETUYECKAs SHEPrusa BTpoe bonbLie NoTEHUNanbHOn?
ConpoTuBNEHMEM BO3ayXa NPeEHEDBPEYD.




E o*Eo=E,*E,  U,=0uh,=0 E_=mgh,
E,,= 10*10*20=2000 [

3anuuem 3aKoH COXpaHeHUs1 SHEPIrMM AN TOYKU TpaeKTopuu,
roe
E.=3E, E*E ~EtE, E,"4E, mgh=4mgh,

dmgh,
mg

h, =

*1() %
h2=10 10 20=5M
10*%4*10

OTBert: E ,,=2000 [, h,= 5 m.




Teno bpolueHHoe BEPTUKANIbHO BHU3 C BbICOTbI 75 M CO ckopocTbio 10m/c, B
MOMEHT yaapa o 3emnto obnagano kmHetunyeckon aHeprmen 1600 [x.
Onpenenntb Maccy Tena n CKOpOCTb Tena B MOMEHT yaapa.
ConpoTuBNEHMEM BO3ayXa NPeEHEDBPEYD.




