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MIryABCOM HA3BIBAFOT BEKTOPHYIO BEAUYHUHY, PABHYIO

ITPOMU3BEACHHUTIO MACCHI TCAQ HAa €€ CKOPOCTh:
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p=my



3aKoOH COoXpaHeHUA MMIMYJIbCa J1eXUUT B

OCHOB€e PeaKTUBHOIO ,D,BM}KeHM aF

. Bonblwaa 3acnyra B passumu Teopy
peakTUBHOIo ABWXeHUA NPUHaONIeXUT
KOHCTaHTUHY 3ayapaoBUuyy iLIMONKOBCKOMY.

®* OCHOBONONOXHWUKOM TEOPUU KOC

'

ABNAETCA BblAaloLWMUCH pPycckun aL 1 BCKUU

(1857 - 1935). OH Aan oGLUUE OCHOBBI TESRY

ABWXeHUA, paspaboTarn OCHOBHBIE | pMHLlHﬂbI U CXEMbI
peakTUBHbIX NeTaTenbHbIX annapartoB, AoKasarn

HeoBXO0AMMOCTb UCMONB30OBAHUA MHOTOCTYNEHYaToOM
pakeTbl ANA MeXNMaHeTHbIX nonetoB. Maeu Linonkoeckoro
ycrnewHo ocylecteneHbl B CCCP npu nocTtpouke
MCKYCCTBEHHbIX CMYTHUKOB 3eMIU U KOCMUYECKUX
Kopabneu.




LIPVIVICPDDI TTPVIVICERCRHVIA SdRURA
CoOXpaHEHUA UMIYIIbCA

« 3aKoH CTPOro BblIlMNoJIHAETCHA
B ABJIEHUAX OTAAN MNMPH
BbICTpeéEsne, ABJIEHUA
PeakKTUBHOIo ABMXXKEeHUA,
B3pPbIBHbIX ABJICHUAX U
HABJICHUAX CTOJNIKHOBEHHUA
Terl.

* 3aKoH coxpaHeHuS
UMMYNbca NPUMEHSAIOT: NpuU
pacyeTax CKOpoCTeW Ten
npy B3pbiBax U
coyAapeHuax; Npu pacyertax
peakTUBHbIX annaparoB; B
BOEHHOW MNP OMbILLNTEHHOCTH
NnpU NPOeKTUPOBaHUN
OpPYKUA; B TEXHUKE - NMpU
3abuMBaHuK cBan, KOBKe
MeTannoe U T.A.




[Tpu B3aMOAEUCTBIM TEA 3AMKHYTOU CUCTEMBI IIOAHBII

NMITYABC CHCTEMBI OCTACTCA HCUN3MCHHDBIM:

— — — —
p=m vi+m,vr+..+m v, =const



3AKOH COXPAHEHUA UMIIYABCA €CTb CACACTBHUE

BTOPOTO U TPETbero 3akoHOB HeroToHa.

PaCCMOTpI/IM HPI/IMCP NCIIOAB30OBaAHMA 3aKOHA
COXpaHCHI/I}I NMITYVABCA.



PaCCMOTpI/IM HCYIIPYIOE€ CTOAKHOBCHIE, ITPHU KOTOPOM BBIIIOAHSACTCA

3aKOH COXPaHEHHA NMIOYABCA. [1ycTh Ipr a0COATOTHO HEYIIPYTOM

CTOAKHOBEHHHI ABYX TE€A UX CKOPOCTb OYAET OOIIIEH ITOCAE YAAPA.
Ee myx)HO onpeaeanTs. Hammirem BekTopHOE ypaBHEHHUE,
COOTBETCTBYIOIIEE 3AaKOHY COXPAHECHUA UMITYAbCA CUCTEMBL:

- — —>
m, vi+m, vy =(m, +m,) Viu



PaccMOTpHrM IIPOCTENIIINI CAYYAM 3TOTO N N

ABIKEHUS, IIPHU KOTOPOM HIPOUCXOAUT O M
OAHOMOMEHTHOE B3ANMOAEVCTBUE - - m v 1 V 2

BBICTPEA U3 BUHTOBKH. \O BBICTPEAA
CKOPOCTH BIHHTOBKH U ITYAH OBIAH PABHBI
HyAFO. [locAe BeICTpEAQ OHU UMEAU
pasAngHBIE CKOpOoCcTH. HEcan nssecTHa
CKOPOCTD IIYAH, €€ MACCA I MACCA PYKbA,
MOKHO OIIPEAEAUTH CKOPOCTD, KOTOPYEO
IIPHOOPEAO PYKBE ITIOCAE BBICTPEAA!

OTCIOAQ. ITIOCAC HPOCHI/IpOBaHI/H{ BCKTOPOB HAa _ -
O=my, —Mv, =>v, =

BBIOPAHHYIO OCh IIOAYYHM:

mv,
M




COIPOTUBAECHMUSA, TO CYMMA KHHETUIECKOU 1 ITIOTEHIIMAABHOM SHEPTUH BCEX
TEA CHCTEMBI OCTAETCHA BEAUYHHOU IIOCTOAHHOM.

Paccmorpum mpumep mposABAEHHA 3TOTO 3ak0HA. [1ycTs Teao,
ITIOAHATOE HaA 3eMAEH, 00AaAAET TOTEHIHAABHO sHeprueit Bl =
mghl u ckopoctero v1 HampasaeHHOM BHHU3. B pesyaprare
CBOOOAHOTO ITAAEHHSA TEAO IIEPEMECTHAOCH B TOUKY C BEICOTOH h2
(E2 = mgh?2), mpu 3TOM CKOPOCTB €r0 BO3pOCAA OT V1 AO V2.
CAeAOBAaTEABHO, €TO KHHETUYECKAA dHEPIUA BO3POCAA OT

mve 2
1 AO my-,
2 2




!Vl,qbl MeéXaHN4YeCKOUN IHEeprmm

noTeHuunalsribHas KUHEeTU4eCKas



s Kunemuuecxkou snepeueu nasvieaemcs snepeu,

KOmopou obaadaem meao 6cae0cmeue c60ezo
oeudcenuA.




NMoTeHUManbHaA 3Heprua Tena, NOgHATOro Haa
3emMIien
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SaINUIIEM YPAaBHEHUE KHHEMATUKA!




VMHOKIM 00€ 9aCTH PABEHCTBA HA MY, ITOAVIIM:

2 2
mv, mv;
2 2

[Tocae IpeoOpa3OBaHUSA TOAYINM:

mgh, —mgh, = A=

2 2
m,v m.,v
L] ——mgh2+ £t

2 P

mgh, +



Paccmotpum orparmgeHmsA, KOTOPBIE OBIAT CODOPMYAUPOBAHEL B
3aKOHE COXPAaHEHHUA IIOAHOU MEXAHUYECKOU 3HEpruu. Urto xe
IIPOUCXOAUT C MEXAaHUYIECKOU SHEPIUEHU, ECAU B CUCTEME
ACHICTBYET CHAA TpeHUA? B peaabHBIX IIpoIeccax, rae
ACTICTBYIOT CHABI TPEHHUA, HAOAIOAAETCA OTKAOHEHHE OT 3aKOHA
COXpaHEHUA MEXAHUIECKOU SHEPIUM.




En — noTeHnuanbHas 3HEprus ynpyroro
B3auMoiercTBUs, Jx

k —xecTKocTh Tena, Jx/m2

" AX — yIJIMHEHHE WM CHKATUE Tesa, M




aHpI/IMCP, HpI/I ITAACHHHM TCAQA HA OCMAKO CHaAYaAad

KMHETUIECKAA SHEPTUA TEAQ BO3PACTAET, HOCKOABKY
YBEAUIHUBAETCA CKOPOCTh. Bo3zpacraer u cuaa
COOPOTUBAECHUSA, KOTOPAA YBEAUIUBAETCA C BO3PACTAHUEM
ckopoctru. Co BpeMeHEM OHA OYAET KOMIIEHCUPOBATH CHAY
TAKECTH, I B AAABHEUIIIEM IIPU YMEHBIIIEHUHU HOTEHIIUAABHOU
SHEPIUN OTHOCHTEABHO 3EMAU KMHETUYECKAsA SHEPIUA HE
BO3PACTAET. DTO ABACHHUE BBIXOAUT 32 PAMKU MEXAHUKH,
ITOCKOABKY Pa0OTa CHA COIIPOTHUBACHHUS IIPUBOAUT K
M3MEHECHUIO TEMIIEPATYPHL TeAd. Harpesanue tea mpu AeucCTBUU
TPEHUA AETKO OOHAPYKHUTH, IIOTEPEB AAAOHH APYT O APYTA.



AKIM OOPa30M, B MEXAHHUKE 3aKOH COXPAHEHUsA SHEPIUN
MEET AOBOABHO JKECTKHE IpaHUIlbl. Vzmenenne
TEIIAOBOU (MAU BHYTPEHHEN) SHEPIUU BO3HUKACT B
PE3YABTATE PAOOTEI CHA TPEHUS UAU COIIPOTUBACHHUS,
OHO paBHO U3MEHEHUIO MEXAHUYECKOU SHEPIUMU.
Takum 0O0pazom, cymMMa ITOAHOM 9HEPIHU TEA IIPHU
B3ANMOAEHCTBIHN €CTh BEAMIHNHA OCTOAHHAA (C
YIETOM IIPEOOPA3OBAHUA MEXAHIYECKON YHEPTUH BO
BHYTPEHHIOIO). DHEPIUA U3MEPAECTCA B TEX Ke
EAHHHIIAX, YTO U padoTa. B mrore ormernm, 910
M3MEHUTHh MEXAHIYIECKYIO SHEPTUIO MOKHO TOABKO
OAHHM CIIOCOOOM - COBEPIIIUTE PAOOTY.



Tepmun "paboTa" B MeXaHHUKE HMEET ABA CMBICAQ: pabOTa
KaK IIPOIIECC, IIPU KOTOPOM CHAA IIEPEMEIIAET TEAO,
ACHICTBYA TIOA YTAOM, OTATIHOM OT 90°; paboTa -
dprsmdeckas BeAWINHA, paBHAsA IIPON3BEACHHUIO CHABI,
IIEPEMEIIIEHUSA U KOCHHYCA YTAQ MEKAY HAIIPABACHIEM
AEUCTBUS CUABI U IIEPEMEITEHUEM:

A = Fs cos a.



IIpuMmeps! NCIOAB30BaHUA

IIOTEHIINAABHOU U KMHETUYECKOU dHEPIUU




1.HaBctpeuy APpyr APyTy ACTAT HIAPUKU U3
ITAACTUANHA. MOAYAHN UX UMIIYABCOB PABHEI
3*10kr M/ c m 4¥107kr M/ c. CTOAKHYBIITHCE,
Irapuku cAnumarorcd. Vimmoyabc canmmmxcsa
IITAPUKOB PaBECH

110~ kr M/ c 3)5*%10kr M/ c
2)3,5%107kr M/ 4)7*107kr M/ C

Bb16paTb IIPAaBUABHBIN OTBET.



Permrenne

s = 3*10%kr m/c + 4*¥10%kr m/cC.
= 7%10%kr M/ C



s 2.AAfl TOTO 9TOOBI YBEAUYHUTHh KHHETHYIECKYEO

SHEPIUIO TeA2 B 9pa3, HAAO CKOPOCTb TEAA
YBEAUYIHUTD B

= 1)31pas 3)3pasa
= 2) 9pas 4)\/3pa3



s K= mv*/2 =m(3v)?/2 = m(3*v?)/2 =

» m(9v?)/2 = Imv*/2
s Kunermd. DHEprusa yBeAmInAach B 9 pas, a
CKOPOCTB B 3 pa3a T.e. o1BeT Ne3



a00Ta paBHA HYATO, KOTAA TEAO ABIKETCA IO HHEPITUN , KOTA2 HET
repemertieHus (s = () AT KOTAQ YTOA MEKAY HEPEMEIIECHUEM U CHAOU PaBeH
90° (cos a = 0). Eannnrreit pabotstr B CU cayxur Akoyab (Ax). 1 AxoyAb -
9TO Takas padbOoTa, KoTopas cosepraercs cuaoit 1 H mpu mepemeriennn teaa
Ha | M IO AMHIH AEACTBHA CHABL. AAfl OTIPEACAECHHA OBICTPOTHI COBEPITICHUSA
pPabOTEI BBOAAT BEAMYHHY ''MOIITHOCTE' . MOIITHOCTh PABHACTCH OTHOIIICHHEO

COBCPLH@HHOfI pa6OTbI KO BpCMeHI/I, 3a KOTOpOC OHAa BBIITOAHCHA.

Eannnmeit mommuoctu B CH cayxur 1 Bart (BT). 1 BT - MOmuoCTs, mpu koTopoi
coseprrraerca padora B 1 A 3a 1 cexkynay.



ACCMOTPHUM ACHCTBHE HA TEAO HEKOTOPOU ITOCTOSHHOM CHAHI I
Ha ygacrke iyt s OyaeT ipousBeAeHa pabota A. B pesyaprare
y T€AQ U3MEHHUTCH CKOPOCTB:

2,2
o Wi

2a;

F=ma; s=

2 i 2 2
A = ma s vl;A=——z-mv ———Lmv
2a 2 2

my,

Be ATIUHY 2 AAfl MATEPUAABHOI TOYKH HA3BIBAIOT KHWHETUYECKOU SHEPIUEU

TCAAQ.



A= EK2 _EKI

Kunernaeckas sHeprus - S9HEPIUA ABIKEHHSA, €I0 OOAAAAFOT BCE
ABITKYIIIHECH TEAQ. DTAa BEAMYHHA ABAAETCA OTHOCUTEABHOM, TO €CTh
OHA MU3MEHAETCA B 3aBUCUMOCTH OT BBIOPAHHOI CHUCTEMBI OTCYETA.
Kpome 31010 BumAa MEXaHUIECKON SHEPTUH, CYILIECTBYET U APYTOU €€
BUA - IIOTEHIIMAABHAA SHEPTUA. PaccMOTPUM CHCTEMY ABYX
B3aMOACHCTBYIOIMNX TeA. Hampmmep, Teaa, MOAHATOTO HaA 3eMAETH,
1 camy 3EMATO.



PaboTa cuA® TAKECTH IIPH ITIEPEMEIIIEHIH TEAQ HA

otpeske |hl - h2| Oyaer pasna:
A =mg(h —h,)
A =mgh, —mgh,

Beamanmy mgh B cooTBeTCTBYyIOIIEN TOYKE, KOTOpPAs
PACIIOAOKEHA Ha BBICOTE h, HA3BIBAFOT MOTEHIINAABHOM
SHEPTUEH TEAQ, HAXOAAIIIETOCH B IIOAE TAKECTI.



13 mpeABIAYIIIErO YpaBHEHHA BBITEKAET, YTO padOTA HE 3aBUCHT OT TPAECKTOPUN

ABIKCHUA B AOAC CHUABI TAKCCTH, 4 OHpG,A,CAHCTCH AWIITb M3MCHCHICM
BBICOTHI. HOT@HHH&ABH&H 9H€p1“ A XapaKTepnsyeT 51 APYI‘ C

B3aHMMOACHCTBYIOIIHE TEAQ. | aK, IIOTEHITNAABHOMN SHEPIrUei 00AaAAET
coKaTad NPV KUHA:

2
En:kx
2

TA€ K - MOAYAD VIIPYTOCTH, X - CMEIIEHUE OT MOAQKEHUSA DABHOBECHS.

HOTCHHI/IZIAI)HZI}I SHCPFI/IH, KaK 1 KHHCTHUYCCKaA, ABAACTCHA BEAUTYHHON
OTHOCHTCABHOﬁ, ITOCKOABKY M BbICOTA, 1 CMCIICHHUC 3aBHCAT OT BbI60pa TOYKIM
oTcucTa.






