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PeweHue. [IloMecTHM Hadalo KOOpJAHHAT B HeHTpalbHOM CeueHWH HaJ OIO-
poit A, nanpaBuB ocb X BHpaso, a och ¥ — BHU3. HanxcaB ypasHeHHe paBHOBECHH
anst yacteit AC (x << a) u CB (x == a) ¥ HHTerpHPYS HX OpH yCJaoBHIX y = 0 mpH
x=04x= a1+ b=1, a Takke Yy = )\ OpH X = @, NOJTYIUM :
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Hanee, Hago moTpe6oBaTh, 4ToOb B Touke C y Galku He GbLIO H3JMOMa, T. €. YTOOH!
fiepBble NPOH3BOJHLIC OGOMX BEIDAXKEHHHM B TOuKe x = aq coBnajajiu. HakoHel, Hago
. Y4€CTbh, YTO NIPH PABHOBECHH CYMMa BCEX BHELIHHX CHJ H HX MOMEHTOB, JeHCTBYIOIHX
Ha 6aKy B LeJoM, paBHbl HYJI0. B pe3yabrare noryunm
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5. [uannppuyecKuil cTepxedb H TPy6Ka OJMHAKOBOH IJHHBI M MAcchl, H3rQOTOB-
AEHHKE M3 OJHOTO M TOrO K€ MarepHana, JexaT CBOMMH KOHIAMH Ha IBYyX omopax
H NPOrH6aioTcsl Moj ACHCTBHeM cobeTeriHoro Beca. Onpefie/TuTh OTHOLICHHE HX CTpes
nporu6a A;/Ay, €CAK PajUyC CTEPKHA PaBeH r, a HAPYKHbIH panyc Tpy6xu R.

A 2R2 —r?
OTtBeT L="0
r

6. Eciu Ha [Be ONCpH NOJOKHTL KOHLAMH GYMaKHBIR JIKCT, TO OH mporuGaercs
H Majaer noX JeficrBMeM coGcTBeHHOTo Beca. EciM Ke JIMCT cKaraTh B CIVIOWHOH
HM/IHHAD HIH CBEPHYThb B TPYOKY, CKJIEHB €ro Kpasl, To NOJyYHBLIHECS Te/la BeAyT cels
KaK TBepAsie. Fx MoxXHO 1axke HarpyKaTb Ge3 3aMeTHOro Nporu6Ga. BeiuHCIHB MOMEHTLI
HHEPUHY [y, [y, I3 COOTBETCTBYIOIIKX MONEPEUHBX CeUeHHH, 06 bACHUTD ABAeHHe. [auHa
Jucra 6ymard (paccTosiHHe MexJy onopamH) /, WHPHHA @, TOJMUHHA A.

OrBerT. 11=»1—2ah3, 12:7‘& (oh)?, 13=§52cz3h.

7. W3 xpyraoro 6pesna puaMetpa D TpeGyeTcsl H3TOTOBHTL GalKy MPSMOYIOJb-
HOTO NONIEPEYHOr0 CeUeHHS, YTOGH! ee H3rHO OblT MUHUMATBHEIM . OnpefeuTh WAPHIY a
¥ TOJLIMHY A Takoh GanikH.

D V3
OrBer. a= 5 b= 5 D. 3anaya CBOZMTCH K HCC/IENOBaHHIO 3KCTpe-
MyMa BeIpaKeHus ab® mpH AONOJHHTENbHOM YCIoBHE a? + b% = const.

§ 81. CxopocTh pacnpocTpaHeHHsl MPOAOJNBHLIX YNPYFrHX BO3MYLIEHHH
B CTEpPIKHAX ‘ ’

1. Ecau B KaKoMm-1H60 MecTe yIpyroi cpefibl BO3HHK/A AedopManus,
TO MO NpeKpalleHHH BHEIHHX BO3JEHCTBHH OHA He OCTAaeTCsi Ha MecTe,
a pachipocTpaHsaercs B cpefie BO BceX Hampas/eHHAX. B Takux ciyuasx
rOBOPSAT O PACIPOCTPAHEHUH B CPELe yrnpyeux 0smyuwjeHuti WIH GoAH.
IIpuMepaMH MOTI'YT C/IyKHTb 3BYKOBEIE BOJIHBL B TBEP/bIX TeJaX, HHIKO-
CTAX HJH raszax. 3akpeldM, HallpHMep, B FOPH3OHTAJILHOM MMOJOKEHHH
IJIMHHBIA XKeJle3HbIH cTepxKeHb. Ec/H yRapHTh MOJOTKOM MO OJHOMY
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KOHIly CT€pXKHf, TO HA 3TOM KOHIle BO3HHKaeT JeopMallHs CKATHA,
KOTOpasi HAYHeT PacrpoCTPAHSATLCA BOJIb CTEPXKHSA C GOMBILIOH CKOPO-
cTbo. UTOOBI 0GHApPYXKUTh TaKylo AeopMallHio, HAIEHeM Ha CTepHKEHb
IPOBOJIOYHYIO KaTYNIKY, KOHIIbI KOTODOH IIPHCOEAUHUM K OCI{HJLIOrpady
(puc. 216). JKenesHblit cTepKEeHb BCETJa HaMarHH4Y€eH, XOTA Gbl OTOMY,
YTO OH HaXOAMTCS B MarHHTHOM mone 3eman. Iloka Her Bo3myuieHHS,
MarHUTHHIH IIOTOK 4Yepe3 KaTYWIKY OCTaeTCsl NOCTOSIHHBIM, U JIEKTPH-
YeCKHH TOK yepe3 Hee He ujer. Ho ecqn BoaMmylieHue JocTHraer TOH
YaCTH CTEpPXKHsA, Ha KOTOPYIO Hajera KaTymiKa, TO MATHUTHHIH MOTOK
uepes Hee H3MeHseTcAd. BO3HHKaeT HHAYKUHOHHBIH SJ€KTPHYECKHH TOK,
bHKcHpyeMBIi ocrnIorpagom. _
[pocaienuts 3a pacnpocTpaHEHHEM YNPYroro BO3MYLIEHHS BAOJb
CTEP2KHS [I0BOJIbHO 3ATPYAHHTENBHO H3-32 GOJIBLLIOH CKOPOCTH paclpo-
CTpaHeHHs H MaJjocTH caMoro BoamyuleHus. Ho 310 nerko cienarb Ha

[ O

K ocqurnocoegy

Puc. 216.

MOJIC/TH, B3fIB BMECTO CTEDXKHS LIMHHYIO CIHPAbHYIO NpPYXKHHY H3
MATKOH TNpPOBOJIOKH, MONBEIIEHHYI0 TOPH3OHTANbHO H4 HECKOJbKHX
HUTAX. Ec/IH 110 01HOMY KOHLLY [Py KHMHBI HAHECTH JerKHil ylap, To BULHO,
KaK JeopMauus CxKaTUsl PacpoCTPaHSIETCs BIO/b MPYKHHEL. EcaH ke
KOHEL NPYKHHbI ObIT OTTSHYT, TO BOSHHKHET deghopmayus pacmanceHus,
TaKKe pacnpoCTPaHAIOWAACA C ONPELENEHHON CKOPOCTBIO BIOJL IPY-
JKHHHI.

2. BaxunM siBasteTCsl BOIPOC O cropocmiu pacripocmpanerus ynpy-
eux 60smyujeruil. PaCCMOTPHM 3TOT BONpOC CHAYana ISl YHpYTHX
BO3MYILIEHHH, PacrpoCcTPaHSAIONHXCS BOb CTEPKHA. Haunem ¢ MOJEH.
Ilycte uMeetcs NpAMOJHMHEHHBIH pSJl, COCTOSIMH H3 OJHHAKOBRIX
TBEPJbIX HJI€aJbHO yIPYTHX LIAPOB, CONPHKACAIOWMKXCA MEXAy coGOM.
Psn Takux 11apoB HEOTPaHHYEHHO MPOCTHpaeTcs Brpaso (puc. 217).
Mozene He npefHa3sHayeHA HENOCPENCTBEHHO VIS peLUCHUS BOIIpPOCa
O CKOPOCTH pacmpoCTPaHEHHs YNPYTHX BO3MylueHHH B cTepxHe. Ho
OHa MO3BOJISET NMPOCTEHIINM 06Pa3oM COCTABHTL MPEJCTABJEHHE O Pac-
Tpele/IeHHH CKOPOCTH [BHKEHHSI BeIeCTBA B CTEpXKHE, KOTJa B HeM
PacnpocTpansieTcs BO3MYILUEHHE, BO3HHKIIEE B pe3yabTaTe JeiiCTBHS
omnpefie/ieHHo# cuael. Havecst ynap mo nepsomy mapy, coo6uium emy He-
KOTOPYI0 CKOpOCTs U (pHc. 217, a). Ilepspiit map yaapurcs o sropoit. [lpu
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YIIPYroM yJape Iuapel MpocTo o0MEHHBAIOTCH CKOPOCTAMH: NepBhIfl 11ap
OCTAHOBHTCA, a BTOPOA NpPHAECT B ABHXKEHHE C TOH K€ CKOPOCTHIO U
(cM. § 28). 3arem BTOpOR INap nepefacT ABHXKEHHe TPeTbeMy, a caM
OCTaHOBHTCA M T. A. [IBM:KeHMe Gyler nepefaBaThCs OT 1apa K Iapy.
B pesy/abTaTe BO3HHMKHET BO3MYILeHHe, paclpocTpaHsoleecs BAOb
psna wapoB. CKopocThb pacnpocTpaHeHHs TaKOrO BO3MYIeHHs 006o-
3HauuM ¢. Ee Hemp3sl ¢MEIIHBATL CO CKOPOCTBIO U TOTO Liapa, KOTOPBIH
B pacCMaTpHBaeMblli MOMEHT JBH-
Xkercsl. MaMeHUM Tenepb NMOCTaHOBKY
onbita. B TOT MOMeHT, Koria mnpH
CTOJIKHOBEHHH CO BTOPBIM ILIapOM Iep-
BbIf IIap OCTAHOBHTCH, HAHECEM MO
HeMy BTOPo#l yzaap, 4ToObl OH NpPHOG-
pesq INpexHIon CKopocTe v. Toraa
B 3TOT MOMEHT IepBble fBa luapa
6yAyT HMeTb OfHYy H Ty »Ke OOILLYIO
CKOPOCTb v. 3aTeM NpH yhape o Tpe-
THH Wap BTOpPOH wap nepejacT emy
CBOIO CKOPOCTb, 4 CaM OCTaHOBHTCS.
[lepBriit wap npH CTOJNKHOBEHHH €O
BTOPBIM CZie/1aeT To ke camoe. B pe-
3yJbTaTe JBHXKeHHe TepefifeT oOT
NepBEIX IBYX IIApOB X0 BTOPOMY
U TpeTbeMy. 3aTeM OHO GyjeT mepe-
JAaHO TPeTbeMy H 4YeTBepTOMy liapam
u T. . Kopoue rosopd, Brosp psija
I1apoB MOGEKHT BO3MYlleHue, B KO-
TOPOM B KaXOBl MOMEHT JBHXYTCH
KaKHe-TO JBa lapa, CONpHKAcaio-
muecss Mexay coboil, a ocrajbHble
nokoarcst (puc. 217, 6). lonyctum
Tenepb, YTO BCAKHH pa3, Kak NepBuifl
IIap nepehaeT CBoe JBHXKEHHE BTO-
pOMy 1Lapy, OH MoJy4aeT yaap, B pe-
3yJbTaTe KOTOPOTO €ro CKOpOCTb U
BoccTaHaBauBaercsi. CocTosiHUE ABH-
JKeHHs NpeicTaBleHO Ha cxeMaTuueckoM pHc. 217, ¢. Bce mapul, pace
NOJIOXKEHHble JIeBee HEKOTOPOH TpaHMIbl, ABHXYTCA C OZHOH U TOH
Xe CKOPOCTbIO U, a LIaphbl, PacloJIOXKEHHble IpaBee 3TOfi TpaHHIUBI,
HaxopATcs B cocTosanuy nokos. Cama rpaHHua nepeMelnaercs BIpPasa
CO CKOPOCTBIO ¢, TAK YTO B JBHXXEHHE BOBJIEKAIOTC RCe HOBHIE H
HOBBIE ILApHI.

OueBHHO, HHYTO HE M3MEHUTCS, €ClH BMECTO IAapOB B3ATh MPAMO-
JIMHHeHHBbIA DPAA, COCTOAIMH M3 YNPYrHX LHJIMHADHKOB, CONpHKacalo-
IUXCA MeXAy coboH cBoMMH ocHoBaHHAMH (puc. 218). Brto 3ameuanue
TI03BOJIsIeT JIETKO BHINOJHUTD NpPefie/bHbIH TepeXof K CIJIOWHON cpefe.
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JlonycTHM, YTO AJIMHBI UM/IMHIDHKOB HEOTPAHHYEHHO YMEHbUIAIOTCS, a
YHC/IO MX HeorpaHHYEHHO pacrer. Bmecrte ¢ TeM yJaphl, KOTOPHIM Ioj-
Bepraercs nepBulll UM/JIHHADUK, CTAHOBSTCS Bce 4Yallle W yaule, a cuja
KaxJ0ro yjapa — Bce cjabee u cnabee. B npeznene mosyuures crnior-
HOH CTepeHb, Ha CBOGOIHBIH KOHel KOTOPOro JeHCTBYeT MOCTOSIHHAs
cuna F (puc. 219). Or pealbHOro crepxHs Hallla MoJeNb OTJIHYAETCH
TEéM, UTO OHA He OKa3blBaeT CONpPOTHBJEHHS Ha pa3pbiB. Ho 310 Hecy-
IECTBEHHO, KOrJa paccMaTpHUBaercsi BOIPOC O paclpocTPaHeHHH BO3-
MYLIEHHUS CKATHsI, IOCKO/IbKY CONPOTUBACHHEM HA CXKATHE MoJe/b obJia-
Jaet. MoxHo 6b10 Gbl yCOBEpIIEHCTBOBATh MOJENb, BBEAS MEXIy LH-
JHHAPHKAMHU NPYKHHKH NIpeHeOpeKUMO MaJIoll MacChl, CBA3LIBAIOLIME HX
Mexay cobofi. Ho npu paccMorpeHuH BO3MYLIEHHH CXKATHSI B 3TOM HET
Heo0XoAUMOCTH. MrHOBEHHOE COCTOsIHUE [IBU2KEHHS CTeP2KHS, BOHUKIIIEe
noj JelCTBHEM TOCTOAHHOH CHJbl F, MOXeT ObITh 0XapaKTepH30BAHO
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Puc. 218, PHe. 219.

cnenyoomuM obpasoM. BelllecTBo crepXKHs, Haxojsllieecsl JeBee HEKO-
TOPOH rpaHuipl B, ABHAKETCSA C TIOCTOSIHHOH OJHOM H TOH 2Ke CKOPOCTBIO U,
a BELIECTBO NpaBee 3TOf TPaHULBI HAXOAUTCH B NoKoe. Cama rpanuua B
nepeMelllaeTcsi BIpPaBoO C NMOCTOSHHOH CKOPOCTBIO ¢. B akycTHKe, Kak
NpPaBUJIO, HMEIOT JeJ0 C TAaK Ha3blBA€MBIMH MAAbIMU BOSMYUEHUAMU.
B 3THX cyuyasix CKOPOCTb BelllecTBa v OplBaeT O4€Hb MaJjia 1o CPAaBHEHHIO
CO CKOPOCTbIO paclpocTpaHeHusi Bo3MylleHHsi ¢. Hapymenue storo
yca0BUSL HAG/II0aeTcsl TOAbKO B C/1y4ae OYeHb CHJbHBIX BO3MYLLEHHH,
HAa3LIBAEMbIX YOAPHOIMU B0AHAMY, KOTODHIE 3]IeCh PaccCMaTPHUBATLCA He
GyayT. Mbi oOrpaHumduMcs MCCJI€OBaHHEM PACIPOCTPAHEHHS TOJIbKO
MaJIbIX BO3MYLIEHHH.

3. BblMHCAUM CKOPOCTb PaclpoOCTPAaHEHMST MAAbLX NPOOOAbHbIX 603-
Mywjenull B CTEpXKHE, BOHHKIIMX B pe3ysbTare AeHCTBHS INOCTOSHHOM
CHJIBI J1aBJieHUs F, IPHJIOXKEHHOH B HEKOTOPBIl MOMEHT K ero cBoGoHOMY
KoHuy {(puc. 219). JtoT MOMEHT B jfanbHeilllieM NpUHUMaeTca 3a HyJe-
BO#, T. €. 33 HA4aJIo OTCUYeTa BpeMelH. B Bo3MylleHHOH 061aCTH CTEPKHS
BCE BEIIECTBO B J1I060H MOMEHT BpeMeHH f JBHKETCS ¢ NMOCTOAHHOH CKO-
pOCTbIO U, a CaM CTepkKeHb B yKasaHHO# obsacTH BCody AehopMHPOBAH
oauHakoBo. Ecium m — macca nehopMHpOBAaHHON YACTH CTEPXKHA B MO-
MEHT £, TO €ro KOJIMYECTBO JBHKEHHUS B TOT e MOMeHT Oyner mv. [lpu-
pallleHHe KOMHYeCTBA [BHIKEHHSI CTEDXHA 3a Bpema df, T.e. d (mv)
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pPaBHO UMNYJbCY CUJbl £ df 3a To Ke BpeMmsi. DT0 Ja€eT

d(mv)
T =F ). 81.1)

3a Bpemst / BO3MYyILleHHE IPOXOAUT yTh [ == ¢f, TaK 4TO Macca BO3MYIIEH-
HOH ob/1acTy CTepKHA Oyner m = pSct, rie S — miowans NonepeyHoro
CeueHHA CTEPXKHA, a p — ero m1oTHocTh. Crporo rosops, mog S u p
B 3TOM BbIPaXKEHHH CJIE0Ba/I0 Obl TOHHMATh 3HAUEHH sl ITHX BEJHUHH 5
Hesoamyujernoeo cmepacns. OfHAKO B Ipeflesiax NPUHATON 3/1eCh TOYHO-
CTH pacyera B COOTHOILLEHHSIX MOAOOGHOrO pojia HeT HEOOXOAHMOCTH Y4H-
THIBAaTb Pa3HHLY MeXAy 3HA4eHUSIMM P, S H aHAJOTHYHBIX BeJHYUH
B BO3MYLIEHHOM H HEBO3MYILIEHHOM COCTOSTHHAX. DT0 HEOGXOIUMO jle1aTh
TOJIBKO IIPH PACCMOTPEHHH CHJILHEIX Bo3MyllleHHH. [ToacraBus B popmyJy
(81.1) m = pSct, F = PS, rae P — jaBjeHHe B BO3MYLIEHHOH 0O/a-
CTH CTEPXKHA, MOJYYHM

P =pcv. - (81.2)

IlapieHne P CBSI3aHO C OTHOCHTE/BHLIM CXKATHEM CTEPXKHS = COOTHO-
wenneM P = Ee. JI151 HaX0XeHHs & 3aMETHM, UTO K MOMEHTY BpeMeHH £
NpaBLli KOHEL, cxKaTofl of/acTH crepkHs B elle He ycren mnepeme-
CTHTBLCS, TOT/a KaK JieBHH ¢BoGOAHBIN KoHel ero A’ ABHraJjcsl B TedeHHe
BpeMeHH ! U NlepeMeCcTH/ICA Ha paccrostHde vf. B pesyjprare pjiiHa BO3-
MYILIEHHOH 06J1aCTH CTEP2KHS 110 CPAaBHEHHIO CO CBOEH HCXOAHON JJIHHOM
ykoporutcst Ha Al = vf. Tlostomy

e== 2, 81.3)
( P=EZ. (81.4)

Wckmouas P u3 dopmy (81.2) u (81.4), nonyuum

c=l/’§. (81.5)

Aroit dopmyJioH M onpefeasaeTcs CKOPOCTh PACIpPOCTPaHEHHs YIPYTHX
BO3MYLIEHHH B paccMaTpHBAeMOM C/1yuae.

4. Pa6ora, cosepiuaemasi cuioit F 3a Bpems f, paBHa A = Fut =
= PSect = PeV, rae V — ob6beM BO3MYLIEHHOH 4YaCTH CTEpPXKHS.

*) Ecau packpbiTh NPOH3BOAHYIO, TO NOJYYHTCA

du dm k
m-o;=F—v—. 81.1a
dt dt ( )
310 COOTHOLIEHHE fABJIETCS YACTHHIM cyuaem ypaeHenus (21,2). Jlocratouno 3ame-
THTb, YTO BO3MYIIEHHYIO YACTb CTEPKHS MOXKHO PaCcCMaTPHBATh KakK TeJO C EPEMEHHOH

MAaccol, TpHUYeM Ugpy = — v. Popmyay (81.2), KoTopasi BBEIBOAMTCS HHKE, MOKHO
MOJYUHTb M U3 ypaBHeHHus (8!.l1a), 3amerus, YTo B paccMaTpHBaeMOM cJiyuae
‘ du dm
=0 -5 = Spe
gt =" @ Tk
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C npyroi#i CTOpOHEBI, NOTEHLHANbHAS SHePTHUS, 3aNaceHHast IIPH CKATUH,
U = 1/,PeV. Takum obpasoM, U = 1/,A. Toabko nonoBusHa pa6oThl
HIeT Ha yBe/MUeHHe NOTEHLHAJbHOH 3HEPTHH cTepXHs. pyras moso-
BHHA TPATHTCH Ha NpHpAlleHHe KHHETHYECKOH 3Heprud. B xaocOeul
MOMERM BPEMERU KUHEMUYECKAS IHepeus PasHa NOMeHYyUaAbHOl. STHM
CBOHCTBOM, Kak OyJeT NOKasaHO B cjeaylolleM naparpade, obiagaer
J060oe Majioe BO3MYLLEHHE, PACTIPOCTPAHSIIOLIEECS B 0OHOM HANPOBACHUU.

5. Kcnu B HekoropHit MOMEHT Bpemenu cuna F mpexpaTHT cBoe
IeHCTBHe, TO B cTepKHe 00pasyercs BO3MYLIEHHAs 00J1acTh, OrpaHHYEH-
Hasi ¢ 06eHX CTOPOH. DT0 HeTPYAHO [IOHATh, BOCIOJIb30BABIINCEH NPEXKHEH
MOJIe/IbIO U3 NPSIMOIHHEAHOTO PsJa CONPHKACAIOWIUXCS YIPYTHX 1apOB
(puc. 217) ¥ BbLINOJHHB 3aTéM MNpENeTbHBIH Mepexo] K CIJIOLUIHOMY
cTepXkHIO. TakuMm ke f1yTeM HeTPYIHO YGeINThCs, YTO 06e TpaHMILI
BO3MYILEHHOH 06,1aCTH JOJ/IXKHEBI PACTIPOCTPAHATHCS B OJHOM HAallpaBJeHHH
H C OJHOH H TOH XKe CKOPOCTBIO. .

[Mocnennsist onpenensiercs ¢op- , i i
myaoft (81.5). [lns noxasares- 11 s T
CTBA JIOCTATOYHO B BO3MYLIEH- A 8

HOH 06J1aCTH IIPOBECTH ITPOU3-

BosIbHOE ceueHue (puc. 220), Pue. 220.

BCe BpeMsl cOCTOsIIlee H3 OJHHX

H Tex e yactuu. OueBHIHO, TaKoe cedeHHe GYyJeT IBHIATbCs BIIPABO
€O CKOPOCTbIO BelllecTBa U. OHO HI'paeT Posib CBOGOJHOTO KOHLA CTEPXKHS.
Ha Hero octaBiuasics 4acTb AeOPMHPOBAHHOTO CTEPXKHS, PacloNOXKEH-
Has JeBee, naBuT ¢ cuiod F = PS. TlostoMy K u4acTH CTepxKHs,
pacIoJIOKeHHOH NpaBee PacCMaTpHBAEMOro CedeHHs], TOJHOCTBbIO MpH-
MEHMMO Hallle NpexHee paccyXkjeHHe. M3 Hero ciepyer, 4To rpaHsua
BO3MYLILeHH# obsiacty B 6yaeT pacnpocTpPaHSIThCS BIPABO CO CKOpO-
CThIO ¢, omnpejensieMoit dopmymaolt (81.5).

6. PaccyxKneHHe He MEHSIeTCS CYIIECTBEHHO, €CJH BMECTO HOCTOSH-
HOH CHJIBI IaBJICHHS! K KOHILY CTE€DXKHSI NPUJIOKHTD B HEKOTOPBIH MOMEHT
BpeMeHH MNOCTOSTHHYIO CHJY HaTsKeHHs1. Pa3HHIa COCTOMT TOMLKO B TOM,
YTO IO CTEPXKHIO BMECTO BO3MYIIEHHS CXKATHS TOOEKUT 603Mytierue
paspesicerus. CKOPOCTb PACIPOCTPAHEHHS! TAKOTO BO3MYIIEHH S O-TTPex-
Hemy Gyner onpenenstbes dopmysoi (81.5). Mopenb, cocrosinas us
CONPHKACaIOUUXCsl YIPYTHX IAPOB, B 3TOM C/ydyae, KOHEYHO, HelpHMe-
HuMa. Ho ee MOXKHO 3aMEHHTH MOeJIbl0, B KOTOPOH COTpHKacalyecs
IIapbl CBsA3aHbl MeXny co60H OeCKOHEUHO KODOTKHMH IMpPYXHHKaMH
npeHebpeKUMO MaJIoi Macchl. . :

7. B npexniaymux pacCcyXAeHHsIX NpeAINofaranoch, YTo BO3MYIIe-
HHE B CTepXKHe BBLI3LIBACTCH NOCMOAHHOU cuaoli, TPUJOXKEHHOH K ero
KOHIY B KaKOH-To MOMeHT BpemeHH. OGoO0lIeHHe Ha cayyail nepemennoll
cusel He mpefcraBasier Tpyna. O6paTHMcs K Hallell mpexHeHd MoJeH,
cocTosllell M3 psjia YNpPyrHx I1apoB, HO CKpPeNJEeHHBIX TPYyXKHHKaMH
npeHe6GpexkuMo Masoll Maccsl. Eciin no nepBoMy mapy HaHOCHTH yaaphl
Pa3JIHYHOH CHJIbI B ONpEJeeHHbIe MOMEHTH BPEMEHH, TO H CQOOLIaeMble
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€My CKOpOCTH ByAyT pasjvuHBIMH. B COOTBETCTBHM C 3THM pacnpejede-
HHE CKOPOCTEH MOXHO NPEACTaBHTb IPEXHHUMH CXEMaTHYECKUMH pH-
cynkamu (puc. 217). Ognako ckopoctb v OyleT MeHSITbCS OT Iiapa
K mapy. Beimosin¥B npenenbHbll Mepexon K HelmpepbIBHOMY CTEPXKHIO,
NoJy4YHUM BO3MYILEHHE, pacnpocTpaHsiolleecs: B ONpeeqeHHOM Harnpas-
JICHHH, B KOTODOM CKOPOCTb BELIECTBA HENPEPhIBHO MEHAETCH OT TOYKH
K TouKe. MoxkeT H3MEHATLCA JlaxKe HanpaBJeHHe CKOPOCTH U, eCJIH CHJIa,
TNPUJIOXKEHHAs! K KOHLY CTePXKHs, MEHseT CBOe Hanpas/eHue. Bosmy-
uienHas obnactb Oyjer orpaHHYeHa ¢ 06eHX CTOPOH, ecau Bo3GYKjaaio-
uias cujia AeHcTByeT orpaHuyeHHoe BpeMsl. JloKaxkeM, 4To Jisi paccMar-
PHBaeMOro BO3MYIUEHMSl OCTAIOTCA CIPaBeLIMBHIMH (opmyan (81.2)
u (81.3), a cnenosatennHo, u gopmyaa (81.5). Ha puc. 221 Bosmyuennas
o6sacTb 3alITPUXOBAaHA M TNpeJCTaBjeHa B Ba GECKOHEYHO GJU3KHUX
MOMeHTa BpeMeHH f 1 ¢ + df. 3a Bpema df Bo3MylleHHas obsacTb nepe-

A=>v S § ———p
AR R R Z
i D 5
R R R Y
re—cat —
Puc. 221.

Melilaerca Ha paccrosiiue ¢ df. TlpoBeneM B BosmylieHHO#H o6sact,
NPOU3BOJIbHOE cedeHHe A, cocTosllee H3 OAHMX H TeX e YacTHIL Beile-
crBa. OHO Tepemelaercsi BIPaBO CO CKOPOCTbIO U, KOTOPYIO HMEIOT
YacTHUB! BellecTBa B ceueHHH A B MOMeHT BpeMmenu f{. 3a Bpems df
yacTHIBI nepemectsitesi B A’, mpoiiisi MaJsioe paccTosinue v df, KOTOpBIM
Mbl TpedeGperaeM. CaMo BO3MYIlleHHE TIepeMecTHTCS Ha MHOro GoJibliee
paccrosinue ¢ df. Haliem npupailenie KoJ14eCTBa JBHKEHHS BELeCTBA,
DACIIOJIOKEHHOTO I1paBee BblJeNeHHOro cedeHnss A. BosmyuleHue H3
ToukH A nepemectutcs B Touky D, npoiasa paccrosHue ¢ df. BelliecTBo,
pacnoJioxeHHoe npasee D, B MOMeHT ¢ + df GyJer o6nafarb B TOYHOCTH
TAaKHM 2Ke JBHXKEHHEeM, KakHM o006/ajialo B MOMEHT { BelllecTBO, pacro-
JoxeHHoe npaeee A. IloaToMy sicHO, 4TO HCKOMOE IpHpallleHHe KOJH-
yecTBa JBHKEHHS OylieT paBHO KOJHMYeCTBY [BHXKEHHs, JIOKaJlH30-
BaHHOMY Mexny cedeHusimd A’ u D, 1. e. Sc df pv. OHo paBHO UMIYJIBCY
cua naBiienust PS dt, neficTByloluX B TeyeHHe BpeMeHH df B ceyeHnu A.
IpupaBuuBasi oba BblpaxkeHus, nosnydaeMm copmyay (81.2). Tak xe
Jerko mnonyuuts ¢opmyay (81.3). PaccMorpum GeckoHeuno Masyio
Bo3MyLIeHHYIO o6sacte A'D (puc. 221). Ee nepBonavanbHasi LJIHMHa
6bi1a paBHa [ = c¢ df. Ho Bo3mylenue focturio cedenuss A’ Ha Bpemsi
dt pansblue, yeM ceueHus D. Biaromapsi atomMy nyTh, NpoiJeHHbIA Be-
1IIECTBOM, CBSI3aHHBIM C cedeHneM A’, 6yner Ha v df THHHee myTH, NPoH-
JIEHHOTO BElLleCTBOM, CBsi3aHHbIM C cedeHHeM D). 3HauuT, YKOpDOYeHHE
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obnactu A’'D B pesyantare gedopmaunt pasuo Al = v df. Pasznenus Al
Ha [, moayunm dopmynay (81.3).

[lnoTHOCTE KMHETHUeCKON 5HEpPTHH B BO3MYIIEHHOH 06/ACTH Wy, =
E v?
2
IopcraBuBs ciofa BelpaxeHue A4 ¢ U3 popmyasl (81.5), monyunM w,,, =
= 1/, 00®. TakuMm 06pasoM, Wy, = Wyo,- B0 6cAKOM Beeywiem ynpyeom
B03MYLEH UL, M. €. BOBMYUEHUL, PACTLPOCIPAHIIOUEMCA 8 ONPeOeaeHHOM
HANpasaenuu, NOAHAR IHEP2USL pacnpedensemcs NOPosHy mexcly Kuwe-
mu4eckoll U NOMeHyUaIbHOLL.

= 1/, 0%, [1I0THOCTb TOTEHUUATLHON SHEPTHH W, = Y/, Ee?=

§ 82. Mpumenenns npMHUMNA Cyneprno3vLHH

1. MBI NO/MB30BANUCE YXKe APUHLUNOM CYNEPROSUYUUL 8 CIMAMUKe.
Ho sToMy npHHUHNY NOAUHHSETCS TaKXKe pacnpocmpaHerue Mabix 603-
myuierud. Tlycte B cpene pacnpocrpaHsieTcsi Kakoe-THOo BO3MYIieHHe.
Cwmeliente Kakol-1H60 YaCTHUBI Cpelbl H3 IOJOMXKEHHS paBHOBECHS
B 3TOM BO3MYylleHHH 0003HaYUM §; (¥, f). BekTop 7, o3Hauaer paauyc-
BEKTOp paccMarpHBaeMOH TOUKH B COCTOSIHHH IIOKOf, T. €. O TOTO MO-
MEeHTa, KOTJa 10 Hee jounio Bo3MmylleHHe. I1ycTh §, (7, 1) — cMeleHHe
BO BTOPOM BO3MYIIEHHH B TOH ke cpele. Kakoe BoaMylieHHe BO3SHHKHET
B cpelle, ec/iH B Hell BO3GYAUTh 06a 3TH Bo3MyllieHHA? ITpuHuHn cynep-
TO3HULHH YTBEPKJAeT, YTO pe3yJbTHpYylollee CMellleHHe Oyrer

i s(rO’ t)=sl(r09 t)—l“sz(ro, t).

IT0 03HAUAET, UTO BCAKOE BOSMYUIEH UL, CYUECMBYIOUIEE 8 cpede, He 8L
Ha pacnpocmpanenue Opyeoeo eosmyuwerus. Kaocdoe eosmyuienue pac-
npoCMpanaemes max, Kax ecau 0ot Opyeux soamywenuii ¢ cpede He 6vL10.
TlpumepoM MoOryT c/1yKHTb BOJIHB Ha MOBEPXHOCTH BOALL. Ecau Ha crio-
KOHHYIO TIOBEPXHOCTD NpYJAa GPOCHTL JBa KaMHS, TO U3 TOYEK IajleHHs
OyIyT pacnpoCTpaHATLCS KPYTOBble BOJMHEL TaM, I'/ie OHH HaKJAaABIBaloT-
Csl OflHA Ha JpYrylo, BO3HHKaeT JOBOJBHO CJOXKHOE pe3yJbTHpYIollee
npmxende. Ho Kakaasi BoJIHA Moc/ie IPOX0oXKIeHHs Yepe3 06J1acTh Halo-
JKEHHUS OCTaeTCsl B TOUHOCTH TAKOH e, Kakoil oHa Ovlna Gbl IIPH OTCYT-
CTBHHU ApYroil Bo/HEL. PasyMmeercs, IpUHIMI CYNIEPHIO3HLHH CIIpaBe/IHB
HE TOJBKO AJIA ABYX, HO /IS NPOM3BOJBHOTO YHC/Ja BO3MYyIleHHH, Ha-
KJafpIBalOIMXcs APYT Ha Apyra. IlpuHuun cyneprno3uuyuy B TOM BHIE,
B KaKOM OH c()opMyJHpOBAaH BHILIE, CJI€l0BaJ0 Obl Ha3BaTh NPUHUUNOM
cynepnoduyuu cmewerui. Ho on cnpaBenyus U 1is ckopocmedd wacmuy,
NOCKOJIbKY CKOPOCTH moJjiyuaiorcst AudxbepeniinpoBanneM CMELIEHHA 1o
BpeMeHH. OH BepeH U s yapyeux Hanpaserutl, MOCKOJbKY NOoC/AeIHHe
AuneiHo BHIpaxawTcs uepe3 geopMalHH, T. e. cMemieHus. IIpurumn
CYMepIO3HIHH MOXKHO pacCMaTpUBaTh KaK ONBITHHIA dakT. OH sBIseTCs
TAKKe CJEICTBHEM AuHelHocmu ypasHeruli (OTHOCHTENBHO CMeIleHHH),
KOTOpPbIM OIHCHLIBAIOTCST Masible BO3MYLIEHHA. [AR cusbHox 803mMyuyerull
NPUHYUR CYNepnosuyuu He cnpasedius.



