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HepeaaTupHcTcKoe NpHOMHKERHE CIPABEANIHBO IIPH

62
B . ~13
a> e 2,8.10713 cm,

5. Ilpu xaKuX pacCTOAHHsIX @ B 3anaue 3 KBAHTOBEIC [OMPABKH HE HTPalOT poau?
= 1077 oM.

6. UeTpre 3eKTPOHA B COCTOHHHH TOKOA HAXOAATCA B BepUIHHAX KBAjpaTta co
croporoit @ = | cM. [locae 3Toro oHM HAYMHAIOT JBHraTLCA MO JCHCTBHEM B3aHMHOTO
orrankupandsi. OnpefesHTh NpefieibHOe 3HAYGHHE HX CKOPOCTECH.

OrBeT. U= V<2+ > =2,6-10% cMm/c.

7. MarepHajbHasi TOUKa cosepmaeT OHOMEePHOe (PUHHUTHOE JBHXKEHHE B IOTeH-
1IHAJILHOM CHJIOBGM MOJIe MEXNY TOUKAMH OBODOTA X 4 M X, (cM. puc. 45). [Tokasars,
YTO BPEMs! IBHKEHHS! e OT TOYKH X 4 K TOUKE X, PaBHO BPeMeHH 06PaTHOrO ABHXeHHs
OT TOUKH Xj; K TOUKE X 4.

8. MarepuanpHasi TouKa (HarpuMep, IIAPHK Ha MpPYXKHHE) NOA JEHCTBHEM KBa-
3uynpyroit cunel F = —kx copeptIaer xojeGaHusi BIOJAb OCH X BOKPYT NOJIOXKEHHS!
paBHoBecusi. [To/1b3ysich TeopeMo#d BHpHANa, NOKA3aTh, YTO CPEHUE MO BPeMEeHH 3Ha-
YeHHS] KHHETHYeCKO#H H NMOTeHIHalbHOH 3HEepruil NMpH TAKoM KoJeGaHHU OZHHAKOBHI .

9. UpeanbHo yNpyruil Llapux ABHKETCS BBePX H BHH3Z B OJHOPOIHOM IOJIE TSIKE ~
CTH, OTpaxasch OT 110714 110 3aKOHaM YNpyroro yaapa. HaiiTu cBsi3b MeXAy CpefHUMH
[0 BPeMeHH 3HAUEHHSIMH ero KuHeTHYecKoli K W noTeHuuanbHoii U 3Heprufi.

Pemwen ue. [loMecTHM Hayalo KOOPAHHAT B OAHOH H3 TOYEK M0Jad, HANPABHUB
ocb X BepTHKanbHO BBepX. Torzia cu/ia AapjeHMs NoJa Ha Wapuk He GyAeT BAHATDH
Ha BeJIMYMHY BHPHAJA, TaK KaK OHA NefiCTBYeT TOJAbKO B TaKHX MOJOXKEHHSX LIAPHKA,
korga x == (0. Hajgo yyHTbiBaTh TOMBKO CHMYy TsXKeCTH F = — mg (MHHYC NIOTOMY,
uTo CHiia F AefiCTBYeT BHH3, T. e. B OTPHLATeJNbHOM Hanpasienud ocH X). Bupuan

OrBerT. Ilpu a>

9TOM CHJL paBeH — 1 Fx=~2— mgx =5 U. Tlo TeopeMe BHpHana HaXxogUM

N
K=5U.

§ 26. AOGcoal0THO Heympyrui yaap

1. MuTepecHEIM IpUMepoOM, IJle HMeeT MeCTO NOTepsi MeXaHHYeCKOH
3HEePruM Moj JeHCTBHEM MHCCHIIATHBHBIX CHJ, fBJAETCS abcoAicmHo
Heynpyeud yoap. Tak Ha3pBaeTCS CTOJKHOBEHHE ABYX Tes, B PE3yJb-
TaTe KOTOPOrO OHH COEJHHSIIOTCS BMECTE M JIBHMKYTCS Jajbilie KakK OflHO
tesio. Ilpumepom MOXKeT ciyXKHUTh NonajaHve pyxKefHOH Ny/aH B IOA-
BIDKHYIO MHIIEHb, HanpuMep B SfHIMK C I[eCKOM, NOJBELIeHHBIH Ha
pepeBkax. Ilyjs, 3actpsB B necke, ocraercs B SIHKE H JBHXKETCH
Jaqablue BvMecte ¢ HUM. Hlaper u3 njacTH/AHHA HJAH TVIMHBL OPH CTOJK-
HOBEHHM OGBIYHO C/AHIAIOTCS W 3aTeM JBIKYTCA BMecte. Takoe CTOJIK-
HOBEHHE TAKXKE MOMET CJIYXKUTb NPUMEPOM IIPAKTUMECKH abCOJI0THO
Heynpyroro yaapa. ToyHo Tak e CTOJKHOBEHHe JBYX CBHHIIOBHIX HIa-
pPOB MOXKHO € XOPOLIMM NpHO/IHKEHHEM paccMaTpuBaTh KakK aGCOJIOTHO
Heynpyruf yuap.

®usnyeckue SBJIEHHUA IIPU CTOJKHOBEHHH Tesl JOBOJIBHO CJOXHHL
Crankusaroltitecs tejia 1ehopMHPYIOTCS, BO3HHKAIOT yOpyrue CHIBl H
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CHJIbl TPEHHs, B TejaxX BO36YKAAIOTCA KOJe6aHHs M BOJHHL H T. ]I.
OjHaKo, ecad yAap HeyNpyTHii, TO B KOHIle KOHIIOB BCE 3TH I1POLECCH
IpeKpamaoTcs, W B jJadbHeiilleM ofa Tesa, COeJMHHBILHCL BMeCTe,
IBHXKYTCS Kaxk eiHOe TBepaoe Teso. Ero cKopocTh MOXKHO HaliTH, He
BAABasiCb B MEXaHU3M SIBJIEHHS, a HCIIOJIb-
3ysl TOJIbKO 3aKOH COXPaHEHHs] HMITYJIbCa.
PaccvoTpum  a6CcoOMIIOTHO — HeYNPYTHH
yAap HA TIPUMEPE CTOJKHOBEHHs HIapoB.
[lycth 1apnl ABMAKYTCS BJOJb NPSIMOH,
Puc. 47. COeNIMHSAIOLENR HX IEHTPbl, CO CKOPOCTSAMH
?, " 0, (puc. 47). B 3toM cayuae rosopsr,
YyTO yAAp sBJAseTcs yenmpaavtvim. OGo3HauuM depes © OOMmLyIO
CKOPOCTb LIAPOB MOC/IE CTOJNKHOBEHHs. 3aKOH COXPAaHEHHsS HMIYyJ/bca
JaeT

myuy 4 myvy = (My 4-m,) v,
Ile m; H My — Maccel IapoB. OTCiofa nonyuaem

o = MYt maty (26.1)

my~-ms

Kunetnueckue SHEpPruH CHCTEMBI IO yJapa H Nnocje yJapa paBHbl COOT-

BETCTBEHHO
1 1 1
Ky =yt +ymgl, Ky=- (my+m) o™

[Nosb3ysich 3THMH BbipaXKEHHSIMH, HETPYJHO MOJNYYHTh

Ky~ Ky =5 1 (0= 0", (26.9)

rie _ mmy
A b T mymy

npu CcMoAKHoSeHuu Osyx abGCOMOMHO Heynpyeux wapos npoucxooum
nomeps KuHemuuecKoli aHepeul MAKPOCKONUMECK020 O8UNCEHUS, PaBHAs
10408UHE NPOU3BEOEHUS NPUBEOEHHO MACCHL HA KBAOPaM 0 MHOCUMEAbHOU
CKOpoCHU,

2. Heynpyroe CTOJKHOBEHHE Tesl BCerfa JO/MKHO CONPOBOXKIATLCA momepelt
KHHETHYECKOW 3HEPrHH MaKpPOCKOMHYeCKOro ABHiKEHHS. JleHCTBUTEJBHO, cOraCHO
Teopeme K@HHra, KHHeTHYeCKasl SHePTHs MeXaHHYeCKOH CHCTeMbl CKJalniBaeTcs M3
IByX uacTeil: 1) KHHeTHUeCKOH SHEPIHH [BHXEHHS CHCTeMbl KaK LEJIOr0 CO CKOPOCTHIO
ee LEeHTPa Mace; 2) KMHeTHUeCKOH 3HEPTHH OTHOCHTE/IBHOrO JBHIKEHHS MATepHAaJbHbIX
ToYeK, Ha KOTOPHE MEICIEHHO MOXKHO Da36UTh CHCTeMy, OKOJIO €e leHTpa Macc. Ofe
YacTH KaK KHHETHUYECKHE 3HePTHH CYIIECTBEHHO MOMOKHTE/IbHH. [lepBas U3 HHX B pe-
3ysbTaTe CTOJKHOBEHHS TeJ HE MeHseTcs B CHJIY TeOPeMbl O IBHXEHHH LeHTpa Macc.
Bropas ke nocie cTOJKHOBeHHA UcuesaeT, TaK KaK B Pe3yJsbTaTe HEYIPYTOro CTOJAKHO-
BeHHM#A OTHOCHTEJbHOe JBH)KeHHe dacTedl CHCTeMHl IPEKPALIAeTcs, OCTaeTcAd TOJNbKO
ofimee JIBHXKEHHE HX CO CKOPOCThIO LeHTpa Macc. [T03TOMY CToJIKHOBeHHe MPHBOIHT
K YMEHBIUEHHIO TIOJHOH KHHETHYECKOH 3HEePrHH MaKPOCKOMHYECKOro ABHKeHHS. 3aTo
BO3pAcTacT BHYTPEHHsA SHeprds Tena (CM. caelylouiui naparpad).

3. Herpynuo mousiTs, noueMy B dopMyay (26.2) Bomay npHBelenHas Macca u
OTHOCHTeJIbHAsl CKOPOCTh CTasKHBalomuxcs wapos. Corsacuo ofuell gopmyie (25.7)
noTepsA KHHETHYECKOH SHEPrHM IO aGcosroTHOH BesHUHHE paBHA paGoTe JUCCHIATHB-

— MpHUBeJieHHass Macca apoB. TakuM of6pasom,
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HBIX CHJI, eHCTBYIOUWIHX B CHCTEME BO BPeMs CTOJNKHOBEeHHS. [IPH BRIMHC/JEHHH 5Toil
paboTel, Kak 6bl10 MOKa3aHo B § 24, MOXKHO OJHO H3 CTAJKHBAlOMHUXCS Tesl CUHTATh
HEeMOABHKHBIM, a BTOPOe — ABHKYIIHMCS OTHOCHTE/IbHO Hero. OTHOCHTE/IbHO® ABHKeE-

HHe JIBYX MaTepHaJIbHbIX TOUeK OHCHIBAETCS YpaBHeHHeM ur = F, aHaJOCHYHEIM BTO-
poMy 3akony Hbiotona. Buay sToro paGoTa auccunaTHBHONH cHabl F 3a Bce BpeMs
CTOJIKHOBEHHSI paBHA Yy (v; — 0g)®. DTa BeqHuMHa H JaeT YOblIb KHHETHYECKOH
5HEPrHH CHCTEMBI 33 TO e BpeMs.

Korza crankuBaioTcs ABa TeJa, TO pa3pyLWHTeIbHOe AeHCTBHE NPH CTOJKHOBEHHH
3aBHCHT TOJIBKO OT HX OTHOCHTEJbHOH CKOPOCTH U; — U,. KHHeTHYeCKas sHeprus, oT
KOTOPO# 3aBHCHT pa3pylUuTesbHE 3bdeKkT, paBua Uy (v; — vp)?. OcTasibHas 4acTb
KHHETHUECKOW 3HEprud CBs3aHa C ABHKEHUEeM UCHTPA Macc CHCTEMBL, DTA 3HEPTHs NpH
CTOJIKHOBEHHH He H3MEHAETCs, 8 MOTOMY OHAa Ha pa3pyLUEHHE He OKa3blBaeT HHKaKoro
BJHAHHA. HanpHMep, ecsH CTaJKHMBAalOTC ABa OJHHAKOBBHIX ABTOMOOHJSA, ABHXKY-
IIHecs HAaBCTpeuy APYT APYTY ¢ OXHOH H TOH Ke CKOPOCTBIO v, TO SHEPTHS, OT KOTOpo#
3aBHCHT pa3pylueHHe, paBHa

N L X s

2 m+4+m
T. €. BCSl KHHETHUeCKAast SHEPTHs TPATHTCS HA pa3pyiuende. 10 ACHO Ge3 BEIYHC/ICHHH,
TaK Kak MocJie CTOJIKHOBEHHs1 06a aBTOMOGHJI S, He3aBHCHMO OT TOTO, B KaKOH Mepe OHH
MOCTPajiaji MpH aBapHH, JOMKHBI OCTAHOBUTHCA. TOT Ke paspylIHTeNbHBIH 3thekT
NOJIYYHTCS] H B TOM CJyuae, Korla OIHH H3 aBTOMOGHJIEH HeMOABHKEH, a APYTOoH IBH-
eTCs Mo HAaMpPaBJIEHHIO K HEMY CO CKopocThio 2v. Ho B 3ToM cayuae Haua/lbHash KHHe-
THYECKas SHEPTHS CHCTeMbl cOCTaBasfeT 1/ym (2u)2 = 2me?, T. €. oHA BJBoe GoJblue.
To/bKO nOJIOBMHA SHEpPIUM WAET HA pa3pyimienue.

PaspywnTtenbubie adekTsl NPH aBapHsX, KOHeUHo, sBJA0TCA GelcteHeM. Ho
B HEKOTOPBIX CJyuasx, HaNpHMEp NpH H3YYeHHH NpeBpalleHHi, npeTepneBaeMbix
aTOMHBIMH fiIpaMH H 3/IeMEHTaPHLIMH UYacTHLAMH BO BpeMs CTOJIKHOBEHHSI, OHH fIB-
JIAIOTCH 1e/bI0 HCCIeIoOBaHHA. B TaKux ciyuasx cTpeMsTcs K TOMY, YToObl paspyuud-
TeJbHbIC DeKTH yeHIHTb. M3 H3/OXKEHHOTO c/leflyeT, 4TO 3TOr0 MOKHO AOGHTLCS,
NPHBOASA B ABHKEHHe o6e CTaJKUBaloWHecs UacTHUw. [Ipu 00Hod u motl sce 3ampame
SHepeuu Hauborvulee PA3pylueHUe NOAYHUMCA moa0a, Ko20a YeHMp MACC CMAAKUEaI0-
wuxca vacmuy 6 aabopamopHoti cucmeme omcsema Henodsuscer . ITOT TPUHUHN HCIOMAb-
3yeTcs B TaK Ha3bIBAeMBIX ycKopumeasx Ha ecmpeunsix nyuxax. CoBpeMeHHBE YCKO-
PHTeNIH TIPeACTABJISIOT JOPOTHe H CJIOXKHBIC TEXHHUECKHE COOPYXKEHH S, TPHMEHSIomHUecs
LA CcooblleHHS BBICOKHX 3HEPTHH 3apsKeHHbIM YacTHLAM - 3/J1€KTPOHAM, MOpoTo-
HaM U mp. OHH Hcronb3yloTcd B fflepPHOH (H3HKe H (PH3WKE 3JEMEHTAPHBIX YacTHIL
JJIs1 MCCJIeI0OBaHHS Pa3/IHYHBIX NPOLECCOB, TMPOHCXOAAUHX NPH CTOJKHOBEHHSAX uac-
THL, BBICOKMX 5Hepruil. O6GbYHO YCKOPEHHBIC YaCTHLBI HAaNpPaBJAOICA Ha HENOABHK-
HYI0O MHIIeHb, IIPH CTOJKHOBEHHH C KOTODOH H NPOHCXOAAT MPOLECCH, MOAJexatiye
H3yuenHio. ToT e 3thdhexT, ofHaKO, MOXeT ObITb JOCTHTHYT C MEHbLIeH 3aTpaToi sHep-
THH, ecJIH MPHBECTH B JBHXKEHHE TaKkKe CaMy MHIIeHb HaBCTpedy Nyuky. B KauecTse
MHIIEHH HCTOJAB3YeTes BCTPEUHBIH NMYYOK YCKOPeHHBIX YacTHL. ECu Maccht B CKOPOCTH
YacTHLL B 0GOHX NYYKax OAHHAKOBEI, TO COTJIaCHO HEePeJATHBUCTCKON MeXaHHKe JOJIKEeH
TIOJIYYHTBCS BHIHTPHIU B 3HEPTHH B ABa pas3a. B AelCTBHTENBHOCTH B YCKOPHTENAX
HMEIOT JIeJI0 C PeAfAmusUccKuMU nyskami, U TIPH pacyeTax HaJo NOJb30BaThCA peJis-
THBHCTCKOH MexaHHKoH. OKasblBaeTCfl, UTO B PeJATHBHCTCKOM CJyuae MOXKHO M0JY-
YHTb NPHHUHNHAABHO HHUeM He OIPaHHUEHHBIH BHIUTPHIL B HEPrHH, HCHOJAB3YA yac-
THIBI, CKOPOCTH KOTOPLIX NPHEJIHIKAIOTCS K CKOPOCTH cBeTa (cM. T. IV).

4. Bo BpeMsi CTONKHOBEHMSI B CHCTeMe NEHCTBYIOT NUCCHIIATHBHBIE
CHJIBI, YMEHbINAIOmMMEe KHHETHUECKYI0 3HEPTHI0O MaKPOCKOIIHYECKOTo
InBHKeHHUsi. [lo3ToMy nNpHMEHSTL 3aKOH COXPAaHEHHS! 3HEPTHH B €ro
MexaHH4ecKoil ¢opMme K MpoLeccaM, NPOHCXOASILIHM BO BpeMmsl yjapa,
Hesb3si. Ho mocsie Toro Kak yaap 3aKOHYMJCA M CTaNKHUBAIOWIHECS
Tesla COCAHHHJIHCH B OJHO TeJIO, 3aKOHOM COXPaHEHHS SHEPTHH yxKe
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MOKKHO MNOJIb30BaTbCsl (€C/AH, KOHEYHO, B JasbHedumeM He AeHCTBYIOT
JAHCCHIIATHBHBIE CHJBLI).

B kauecrse mpuMepa pacCMOTPHM 3aJa4y O OAAAUCHULECKOM MAANL-
Huke. OH NpuUMeHsieTcsl JJIsi H3MEPEHHS CKOPOCTH IYJb WJIH CHAPSIJI0B.
Bannucruueckuii MasTHHK OOBLIMHO MpeACTaB/iseT co6God mojBeleH-
Hbifi GOAbMIOH SMIMK ¢ NMECKOM WM 3eMJeH, KOTOPBIH MOXKeT KoJle-
6aTbCsl BOKpYr TOpH3OHTa/lbHOH ocu. [lyas wauM chapsan, nonajas
B MasTHHK, OCTaHaB/JIMBAaeTCA B HEM, M MaATHHK OTKJoHfercs. s
IPOCTOTHl pacdera GyaeM CYMTaTh MafATHHK MaTeMatHdeckuM. ITpouecc
CTOJKHOBEHHS] POUCXOIUT HACTOJAbKO OLICTPO, YTO 3a BpeMs CTOJIKHO-
BeHHS] MAsITHUK He yCleBaeT OTK/JIOHHTLCA Ha 3aMeTHBIH yrod. B pesyas-

g TaTe yAapa OH TOJbKO NMPUXOAUT B JBHU-
J JKEHHe, W 3a/aua Ipexje BCero 3akJio-
’c%\ yaercss B TOM, 4ToObl HaHTH CKOpPOCTb

5TOCO  ABMKCHHS U HENOCpPEACTBEHHO
nocje Toro, Kak yjaap 3axkonuusics. o
yAapa, Korja MasTHHK HaXOJHJICS B paB-
HOBECHH, BHEUIHHE CHJBLI (CHJa Beca M
CHJla HaTsKEHUA II0jiBeca), AEHCTBYIO-
e Ha Hero, ypaBHOBellIMBaJduch. Bo
BpeMs YAapa paBHOBECHE 3THX CHJI
Hapylaercs, a Takxe MOSBJATCS Ho-
Bble CHJB, HampHMep, CHJbI TpeHHS.
Puc. 48. OJjHaKO BO BpeMsi camoro yjapa Bce 3TH
CHJIBI MOJKHO HE IIPHHUMAaTh BO BHHMA-
HHe, TaK KaK HX DaBHOAeHCTByIOmas NpeHeGpeKHMO Masa Mo cpaBHe-
HHIO C CHJIOH, KoTopasi RefiCTBYeT Ha MasTHHK CO CTOPOHHI HaJeTaio-
KX Ha HErO MYJH MJIH cHapsiaa. MHbIME clioBaMu, cHCTeMY, COCTOSILILYIO
H3 MafTHUKA M nynan (cHapspa) (puc. 48), BO BpeMms yaapa MOMXKHO
CUHTATh 3aMKHYTOH M IIDUMEHATbL K HEH 3aKOH COXPaHEHHS WMIIyJbCa.
M3 storo 3akoHa M HaHaeTcss HCKOMas CKOPOCTb U, KOTOPYIO IOMY-

YUT CHCTEMa HeNOCPEACTBEHHO Ioc/e yiapa:

mn
U= 4-m v, )

rae V — ckopocte nyau po yaapa. Ilocse Toro Kak yaap 3akoHduIcs,
JeficTBHe (BHYTPEHHHX) AMCCHIIATHBHAHIX CHJ Npekpainaercsi. Iloatomy
K IpolueccaMm Iocle yaapa NPUMEHUM 3aKOH COXpaHEHUs SHeprHH.
CKopocTb U HaA0 PaccMaTPHBAThb KAaK HAYaJbHYIO CKOPOCThb, C KOTOPO#H
HauHeT Ko/eGaThcsi MAATHHK B HHIKHEM IOJOXKEHHH. B 3ToM moJjoxe-
HHM MasTHHK W NyJas (CHApfAA) o0JajaloT KHHETHYeCKOH sHepruel
/o (M 4~ m)v?, KOTOpast IPH OTKJIOHEHHH MASsITHUKA I€PEXOAUT B IIOTEH-
uHanpnyo suepruo (M + m) gh. OTciona HaXOAHTCS BBICOTA NOAHSTHS:

[ | m 2
h=~2g=-2_g—<m> Ve (26.3)

H3mepuB BbICOTY £, MOMHO BBIYHC/IHTbL CKOpOCTH myau V.
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Bero 65 rpyGoit omM6KOH paccyaaTh CaeayounM o6pasoM. B HHkHeM nonoxke-
HUH (A0 YAapa) 3HEePrHsl CHCTEMbl PaBHA KHHETHUECKOH 3Hepruu nyuau li; mVZ. Ipu
NOAHSTHH M2sTHHKA 3Ta 9HEPTHs NMEPEXOAHT B IOTEHIHANbHYIO 3HeprHio (M - m) gh.
Takofi crnoco6 pacCyXAGHHR TNPHBOAUT K OWHGOUHCH dopMyie

_1 m 2
h=og 7xm >

Tak Kax B cy4yae GalIMCTHUECKOTO MasATHHKA m < M, To 3Ta dopMyna paer cosep-
MEHHO HenpaBHIbHOE (3aBbINIEHHOE BO MHOTO Pa3) 3HaudeHwe Aas BhICOTH A. Tonbko
B APYroM Ipefe/IbHOM cJyyae, Koraa m > M, o6e ¢popMybl GarTHUECKH COBNAAAIOT,
KaK 3T0 SCHO W 6e3 BCAKHX BBIUKCACHHH. OWHGKa MPUBEAEHHOTrO PacCyKACHHS COCTOHT
B TOM, 410 OHO He YYKTHIBAeT NMOTEPH MEXAaHMUECKOH SHepTWM NPH YAape.

[Tpn MpakTHUeCKHX BBIYHCIEHHAX YA06HO BHIPA3HTb BEICOTY /1 uepe3 YroJl OTKJO-
HEHHsT MasTHHKA H3 N0JIOKEHHs] PABHOBECHS 0!, KOTOPBLIH Jierue NoAJaeTcsl H3MEPEHHIO,
yeMm Beicota h. Ouesuano h = [ (1 — cosa) = 21 sin® (/2), rae | — ANMHA MasTHHKA.
[Tofb3ysich 3THM BbIpa)keHHeM, QopMyay (26.3) HepruHo NPHBECTH K BHAY

y—oMtm + V gl sin - ~2 = Vgl sin & (26.4)

§ 27. BHyTpeHHSS 2Heprus.
O61edH3HyecKHit 3aKOH COXpAHEHHSI IHEPTHH

1. Tloteps kuHeTHueckoH sHepruu Ge3 COOTBETCTBYIOMIETO YBesH-
YeHHus NOTEHIHAJbHOM, O KOTOpPOH rOBOPWIOCH B NpeibliyllieM mapa-
rpade, NPOUCXOAHUT He TOJBLKO IPH HEYNPYrHX yAapax, HO H BO MHOTHX
Apyrux mpoueccax. Hampumep, IBuKeHHs B 3aMKHYTOH CHCTeMe,
rie NeHCTBYIOT CHJILI TPEHHS, B KOHIE KOHIOB NPEKpPaIlaoTcs, TaK 4TO
3anac KHHETHUeCKOH 3HEePrHH B CHCTeMe yMeHblnaeTcst. MoxeT npoHcxo-
IHMTb W IOTeps NMOTeHnHaJbHOH sHepruu. Tak, Hampumep, eClH pacrts-
HYTb NPYXKHHY, Nepefiis IpH 5TOM Npeaea YNpyroctd, a 3aTeM Ipeno-
CTaBHTb ee caMoli cefe, TO OHA He BO3BPAIIAeTCsl B HCXOAHOe COCTOSIHHE,
B NIpY’KHHE COXPAHSETCs] HEKOTOpoe ocratouHoe yajauHeHHe. IIpu stom
paboTa, KOTOPYH0 B COCTOSIHHM COBEDUINTbL pacTsiHyTas [PY:KHHA,
MeHblte paboThl, 3aTpaueHHOH Ha ee pacrtskeHue. Bo Bcex mopoGHBIX
cly4asix HaOMIORAOTCA MOTECPH MeXaHudeckod sHeprud. dopmanbHas
MaKpOCKOIHYecKasi MeXaHHKa OODBSCHsAET 3TH IOTepH TeM, YTO 3Hep-
FHSl pacXofyercss Ha paboTy NMpOTHB AUCCHIIATHBHLIX CHJ, AeHCTByIO-
mUx B cucreme. OnHaKo Takoe oObsICHEHHe SIBJIsIeTCS YHCTO dopMalb-
HBLIM U HehH3HYeCKHM, [TOCKOJLKY OHO COBCEM He pacKpbiBaeT (Hu3Hye-
CKYIO TIpHpPOAY AHECUNMATHBHBLIX CHJI.

2. Hapo yuecTs, 4To BCAKHII pa3, Koraa HabmoaaeTcs noTepst MeXaHH4ecKoH 3Hep-
FHH, B CHCTeMe NPOHCXOASAT KaKHe-To BHYTpeHHHe M3MeHeRHs. Ecamu, Hanpumep, ¢
NOMOUIbIO UYYBCTBHUTENBHOIO TEepMOMETpPA MJM TepMONaphl H3MEeDHTh TeMnepaTypy
L1apoB A0 H MOCJ/e HEYNPYToro yiapa, To ONEIT NOKaXeT, UTo B Pe3y/ibTaTe yaapa apst
HEMHOT'0 Harpe/uch. To ke camoe IPOHCXOAHT NMPH TPEHUH H OCTAaTOUHOH Ae(OpMAallHH.
TIpH npoAO/IKHTEIbHOM H HHTEHCHBHOM TPEHHH HArpeBaHWe HAacTOJADLKO CHJbLHOE, YTO
1J15 ero OOHapyKeHus He TpeOyeTcs HUKAKUK CNelnaabHbiX npubopos. Jukapy Rolwi-
Ba/JH OrOHb TPEHHeM OJHOro Kycka AepeBa o apyrofi. Ecau Ha och MOTopa Hacagutb
JHCK H3 NIPOYHOTO KapToHa (TOMWIMHOR OKoJo 1 MM) H NPHBECTH €10 B GEICTPOE Bpallle-
HHE, T0 MOXHO NEPENH/HTh JepeBAHHYI0 JOCKY, NOJAHECS ee K KPalo 3TOrO Bpallalo-



