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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.
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2. B npeawinylliem naparpade Gblio NOKa3aHo, YTO NOJTHAST SHEPTHS
Oeeyuyeeo 603mywienua pacrnpeiessieTcsi NOPOBHY MEXIY KHHETHUYeCKOH
M noreHuHadbHOH. Heo6XoAMMOCTh TaKOro pe3ysbTaTa BhICTYNAET
OCOOEHHO OTYETVIMBO, €C/IH K BOMPOCY MOJOHTH C TOUKY 3PeHUs NpHH-
LMna cynepno3vuuu. s ofipefeseHHOCTH PacCMOTPHM BO3MYILEHHS,
pacnpocTpaHsIoLHecs BIOJAb CTEPKHS, XOTS HallIX PACCYKIAeHUA HMEIOT
obuiuil xapakrep. I[lycTs B HauyasibHBIH MOMEHT BpeMEeHH HEKOTopas
obnacTb crepxxHs AeopMHpOBaHAa, HO BCe BellleCTBO BHYTPH 3TOH 006-
JIaCTH HaXOAHTCA B noxoe. BcA HavasbHas 3Heprust cTepxHsA 6Gyner
4HCTO NoTeHUHanbHOH. O603HauuM ee E. Ecau yOpaTh BHelIHHE CHJBI,
Co3JaBliMe HayaJbHy©O nedopMmanuio, TO H3 BO3MYILEHHOH o6aacTH
BLOJIb CTEPXKHA B IPOTHBONOJOXKHBIX HalpaBJeHUAX Io6eryT [Ba
Bo3MyllieHusA. Eciin nepBoHavasnbHoe Bo3MylleHHe OBIO CHMMETPHYHO,
TO, OUEBHJHO, NOJHAas 3Heprusi E pa3fenntcsa MOPOBHY MeX]1y OOOHMH
BO3MYLIEHHUSIMH, BO3HHKIIHMH H3 Hero. Ilokaxewm tenepb, 4To B KaXI0M
U3 9THX ABYX OeryliUX BO3MYLIeHHH KHHETHUecKas 3Heprus paBHa
noreHuxanpHod. Jns sroro paccMoTpuM oba BO3MYlleHHsI B HadaJb-
HBIl MOMEHT BPEMeHH, KOrZla OHHM I[OJHOCTbIO NepeKpuiBatorcs. Ecin
P, n P, — namneHus, a v; H ¥, — CKOPOCTH BellleCTBa B OOOUX BO3MY-
IeHHAX, TO MO IPHHUMIY CYNepHO3HUHH B HayaJbHBIH MOMEHT P; +
+ P, =P, v; + v, =0, rie P — paBjieHHe B BO3MYILieHHOH ofjacTH
B TOT XK€ MOMEHT BpeMeHH. B cuny cummerpuu Py, = P, = /,P. Takoe
e COOTHOLUeHHe MeX]y AaBJieHHeM B COOTBETCTBYIOIHX TOYKaX COXpa-
HHTCSl M B KaX/AblH moc/enyiomyil MOMEHT BpeMeHH. B uactHocTH, oHO
OCTaHeTCsl CIpaBeJJIUBLIM H TOTAA, Koraa o6a Bo3MYyIEHHsT pasoiayTcs,
T. €. [lepecTaHyT HAKaAblBaThCA APYT Ha Apyra. Toraa y»xe HMeeT CMBbICJ
FOBODHTb O paslieJleHHH IOJHOH 5HeprHH MeXJAy BO3MyLIeHHSIMH,
BO3HUKIIMMH H3 HayaJbpHOH BO3MYyIUeHHOH obnactd. Tak kak mHOTeH-
[{Ma/ibHasA SHEePTHs MpPONOpLHOHAJbHA KBajpary AaB/ieHHs, TO IOTeH-
LHaJbHAsT 3HeprHs B KaKAoM u3 Geryimux Bo3MmyiueHHH Oynper E/4,
a INOTeHUHaJbHAas SHeprus O0OHX BO3MylleHuk Bmecte E/2. [as
COXpaHeHHs 3Heprun HeoOXoaumo, 4ToOH Jpyras IOJOBHHA IOJIHOH
SHEPrUH INepelia B KHHeTHYecKyio. IToHSITHO, 4To M KHHeTHYecKas
SHEpTHs pacnpeleNuTCs NOpoBHY MexJy o6ouMH OerylidMH BO3Myllle-
HusMH. Takum obGpa3oM, B KaxaoMm OeryiieM BO3MYILEHHH KHHeTHYe-
CKasl H NOTeHIHaNbHast SHEPTHH OYyAyT OLHHAKOBB H paBHHl E/4.

3. IlpuBeneHHOe paccykeHHe, HOCKOJNBKY OHO OCHOBAaHO Ha coolpa-
JKEHHAX CHMMETDHH, He BBbI3LIBA€T BO3DAXKEHHUH, eCcJH HaudajJbHOe
pacnpefiesiene JeopMalnHi camo objajaer tpebyemoH cHMMeTpHeH.
Ho paccyxnenune ocraercst mpHMEHHMBIM H B TeX C/iydasiX, KOrja 3TO
ycJioBHE He BbllloJiHAeTcs. UToGel yOeAHTHCS B 3TOM, AOCTATOYHO M-
CJIeHHO pasOUTb Ha4yaJbHYI0 BO3MYIIEHHYIO 00/acTh Ha GEeCKOHEUHO
Majble obsnactH. BHyTpu Kaxaodh W3 Takux OeCcKOHEUHO Majibix
obnacrell 1aB/eHHe MOXKHO CUHTATh IOCTOSIHHBIM, @ €ro pacipeeseHHe
MOXHO H300pasuThb B BH/e GECKOHEUHO Y3KOTro NPSMOYToJbHUKA. Takum
00pasoM, Haya/nbHOE pacrpesieJieHHe 1aB/ieHHs B KaXJ0H U3 G6eCKOHEUHO
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MaJIbiX BO3MYLIEHHBIX of1acTed OyaeT o6nafath Tpebyemoit CHMMeTpHeH
Io mnpuununy CYNIepNO3HIHMH BO3MYIIEHHS, HCXOAALIME H3 KaX1oi
OecKOHeYHO MaJioH 00JIacTH, COBEPILIEHHO HE 3aBHCSAT OT TOrO, BO3MY-
LLleHbl HJIH HeT ApyrHe 6eckoHeuHo MaJibie obsacty. [ToaTomy K 3THM BO3-
MYLIEHHAM MOJHOCTBIO NPHMEHHMbI PACCYXK/EHHs!, IPUBEJEHHBIE BHIIIE.
3a Bpems { BO3MYLIEHHs U3 paccMaTpuBaeMod GeckoHeuHo Majiol o6sa-
CTH PACIpoOCTpaHATCA Ha paccTosiHue cf. Ec/H BO3MYyLIEHHS, BOSHHKIIIHE
H3 BCEH BO3MYylUEeHHOH 006J1aCTH, B MOMEHT ! yXKe He IepeKPhIBaTCS,
TO He OyAyT MepeKphBaTbCs H BO3MYLIEHHS, BO3HHKIIHE U3 OTAENbHbIX.
OecKOHEYHO MaJsblX BO3MYLIGHHbIX obsacrefl (puc. 222). [dasa Hux
OCTaeTcsl CNpaBelIUBLIM COOTHolleHHe P, = P, = 1/,P. Orcioga cae-
Lyer, UTo 8 Kanoom u3 beeyujux 603mytieHull, BOSHUKILUX 13 B03MYUEHHOL
002aCMU, PABHbL HE MOALKO NOAHbIE KUHEMUHeCKue U NOMeHUAIbHbe
gHepeun, HO U Uux HAOMHOCMU.

Puc. 222.

4. B npuBegeHHOM paccyK/[eHHH NperoJaranoch, 4To o6a Geryumunx
BO3MYIIEHHS BO3HHMKJH H3 Haya/lbHOH AehOpMHPOBAHHOH 006JacTH,
HAXOJMBILEHCS B cOCMOAHUU NOKOA. Te e pacCyXJIeHHs, TOHSTHO,
MOXHO OblJIO Obl NMPOBECTH H AJIsI BO3MYLIEHHH, BO3HHMKAWILHX H3 He-
JeopMHpPOBaHHLIX ofsacTeli, YacTHLAM KOTOPHIX B HAYaJ/bHbIA MOMEHT
BPEeMEHH CO0OLILeHEl CKOPOCTH, 11POH3BOBHBIM o6pa3oM pacrnpejeneHHble
1o 3TUM ofaacrsM.

5. Urak, daa moeo umobet s03mywierue 6oiao Geeyujum, Heobxodumo,
4moobbl NAOMHOCIIU KUHeMU4ecKol 1 NOMEHYUANbHOU JHepeull 8 Hem
Ooiau o0unaroest. Borpoc o ToM, B Kakyio CTOpPoHy OyaeT pacnpocTpa-
HAThCA BO3MYILEHHe, JIErKO pelnaercss C MOMOLIbIO 3HePreTHYeCKHX
coobpamxenni. [Tyctb, Hanpumep, BoamylueHHast obiacte AB pacnpo-
crpaHsiercst BiipaBo (puc. 221). IIpoBenem B Hell NpoH3BONBbHOE CeueHHe
S. Urobel BO3MYlLIEHHE paclpoCTPaHsAJOCh BIpaBoO, HeOOXOLHMO,
yToObl uacTh cTepxkHsi AS coBepiuana noaodcumeavrywo pabomy Hau
yacteio SB, T. e. 10/KHO OuTh Py > 0, ec/H yCI0BUTHCS CUHTATD CKO-
DOCTH YAaCTHL CTEPXKHSI INOJOXKHTEJNbHBIMH, KOrja OHH HarpaBJleHbl
Bnpaso. Ecan v > 0, 10 fomxkHO ObITh P > 0, T. €. HanpsxKeHue B ce-
yeHHH S J0/KHO UMETb xapakmep dagrenus. Eciu xe v << 0, To J01KHO
ObITh P <2 0, T. e. HanpsiKeHHEe B cedeHHH S JIOIKHO CBOAHTHCS K Ha-
msanceruwro T = — P. UrtoGpl BO3MyllleHHe paclpoCTPaHsIOCh BJIEBO,
Heo0X0IMMO BbINOJHEHHe yC/10BHA Pu << 0

Ecau paBeHCTBO KHHETHYECKO H NOTeHUHaJbHOH 3HEeprHé B BO3-
MYILIEHHH HE HMEeT MeCT4, TO BO3MYLLLeHHe pas/ie/IHTCs Ha 060 03MYyL4eH U,
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pacnpoCcTpaHsIOMIHECT B IPOTHBONOJOXHBIX HalpaejJeHHsX. B o06-
meM cydae 3TH BO3MYLIeHHs OyIyT YHOCHTb pasHble 3Hepruu. Hampu-
Mep, .eciu BCIOJly B Haya/lbHOH BO3MmylleHHOH ofsactu Pv >0, TO
SHeprus, yHocHMas BrpaBo, OyjeT 6o/blle SHEPTHH, YXOJAlLeHd BJIeBO.
[Ipy Pv << 0 cooTHolleHHe MeXAy S5THMH 3Heprusimu OyneT o6part-
ubiM. Ecin ke Pu =0, To o6a BO3MylleHHS YHECYyT OJHHAKOBLIE
SHEpTHH.

6. [3 usjoxeHHOro caenyer, 4to B Geryiiell BOJHe C2KaTHS YaCTHLBE
CTEPXKHA NBHXKYTCH B MOM Xe HANPasAeHUl, B KAKOM paclipocTpaHsaercs
caMo Bo3MyllleHHe. Eciy :Ke Bo3MylleHHe HOCHT XapaKTep pacTsKeHHs,
TO 3TH HalpaBJeHus npomugonoaoxcus:. llpenmonoxuM cHayasna, uTo
BO3MYILEHHE fIBJSAETCH CXKaTHeM H paclnpocTpaHsercs BAOJb CTEPXKHA
cneBa Hampaso. HccienyeM, 4to MpoH30MIeT, KOrja OHO JOCTHIHET
NpaBoro KOHUA cTepxkHs. Bynem npepmosarath, 4to npaBbifi KOHeIl
CTEpIKHA CBOOOJEH, T. €. He 3aKpenJeH. Torja ¢ mpuxoioM BO3MYLIEHHS

Concamue Pacmaxcerve
b |
L i |
| |
~af— B E—
PRCITENCERUE Cocamue
Puc. 223. Puc. 224,

YACTHIIB! HA KOHILE CTEPXKHSA NPHOOPETYT CKOPOCTH, HANlpaBJeHHbIe BIIpa-
Bo. Tak KaK KOHel CTepXHA CBOGOJeH, TO OCTAHOBHTBCA ITH YACTHLBL
MOTYT JAMHIb TOTAA, KOTLA CO CTOPOHBI CTEPXKHS Ha HHX NOZEHCTBYIOT
CHJIBI, HAIPABJEHHbIE BJEBO. A JJIs 3TOrO CTepXeHb y NPaBOTo KOHIA
JOMXEeH OKa3aTbCA PacTAHYTHIM. CxKaTHe Ha KOHIIE CTePXKHS MePeXoJuT
6 pacmsacerue. lociienHee BbI30OBET B CTEp:KHE BO3MYILEHHE paCTskKe-
HHSl, Koropoe OyIeT pacmpoCTpPaHATbCH B HeM BaeBo (pHC. 223). Bce
IPOHCXOAHT TaK, Kak ec/H Obl B HEKOTODBHIH MOMEHT BpeMeHH Obli
OTTAHYT CBOGOJHBIAl KOHEl CTEepXKHf H B HeM co3JaHa JepopMalusi
pactsixkeHHusi. B Bo3MyllleHHH, pacpocTpaHsoLlemMcsl HaJleBo, MOCKOIbKY
OHO fIBJII€TCS BO3MYILEHHEM pacCTsKEHNS, 9acTHIBl CPeNbl JOJIXKHLI
HMeTb CKOPOCTH, HampaBJ/eHHble BIPaBO. DTH CKOPOCTH HacTHIbl TpH-
o6peTaloT 1oJ BAUSHHEM CHJI HATSI>KeHHs, C KOTOPBIMH Ha HHX J1eACTBYIOT
pacTAHYThIE YACTH CTEPXKHf, Jexxalllhe npasee. Mbl BULUM, 9TO 0M C80-
600H020 KOHUQ CMEPHCHA B03MYUIEHUe CHCAMUS OMpaxcaemcs u nepe-
xo0um 6 803myuierue pacmsascenus. AHaroeu4no sedem cebsi u 603my-
wenue pacmsasicerus. OHo maxdsce ompancaemcs om. ceob00H020 KOHYQ
u nepexodum 8 goamyujerue cocamua (puc. 224)., B oboux cayuyasix npu
OTPaXKeHHH OT CBOGOJHOTO KOHIA CTEPKHS 3HaK JedopManuu MeHs-
eTcsl Ha NPOTUBOINOJIOXKHBIA, TOrNAa KAk 3HAK CKOPOCTH BellecTBa v
COXDAaHAeTCs HEH3MEHHbBIM.

Muaue Bener cefs Bo3aMylLIeHHe NpH OTpax(emm OT 3aKperjieHHOTo
KOHIIA CTeDXKHsl, B ofllieM clyuae Bo3MyLieHHe pacmajaercst Ha Jpa:
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OJIHO BO3BDAINAETCS Has3aj] B BHJE OTPAaXKEHHOrO BO3MYLIEHHSA, Apyroe
MPOXOJHUT B CPefly, C KOTOPOH FPAHHUHT 3aKPenJeHHbIA KOHEL CTEPKHS.
Tonvko B npenensHoM ciyuae, KOTAa 3Ta cpefia 6ECKOHEUHO XKecTKas,
BO3MYLIEHHe OTpa)KaeTcs UeAHMKOM. PaccMoTpHM 3TOT mnpeenbHBIH
caydaii. Korza Bo3MylleHHe AOCTHraeT rpaHHUbl, TO CKaTHE (pacTsixe-
HYHe) MPOKO/KAET OCTABAThLCA CIKATHEM (pacTsKeHHeM), TaK KaK KOHely
CTEPXKHA 3aKpellsieH H CMelllaThcsl He Moxer. Ho cuaml, aefictBymoline
Ha 3TOT KOHel CO CTOPOHBl CPelbl, ¢ KOTOPOH OH FPaHH4HT, MEHSIOT
HallpaB/eHHe CKOPOCTeHl YacTHL, Ha I[IPOTHBONOJOXHHE. 3HakH Aedop-
MalHH NPH OTPa’KeHHH COXPAHAIOTCA, a 3HAKH CKOPOCTeHd H3MeHAIoTCA.
B pesysbraTe Bo3MyLIEHHE CKATHS OTPaXKaeTcs TaK:Ke B BHAE BO3Mylle-
HHSl CXKATHS, a BO3MYIUEHHE pacTsiKeHHs — B BHJe BO3MYILEHHs pac-
TAXKEHHS. '

3ALAYH

1. B ynpyrom crepxHe co3flana Takas Raua/ibHasn AeopMallus CXKaTHs, ¥TO CKO-
POCTR BCeX 4acTHLL B epOPMHPOBAHHOM 06/1aCTH HAaNpaBJeHbl B OIHY CTOPOHY (HampH-
Mep, BIpaBo), NpHYEM B KaxAOH TOHKe TJIOTHOCTb MOTEHIHAJIbHOH SHEPIHH 8 O pa3s
MPEBOCXOAHT MJIOTHOCTb KHHETHueCKo# 5Heprun. OnpelesuTb, Kakasi [0/ NMepBOHa-
YanbHOHl 3HEPrHH OyleT YyHeCeHa BO3MYIIEHHeM, pacnpoCTPaHSIOUIUMCS BIPaBo,
a Kakas JoJs — BO3MYIIEHHeM, PacnpoCTpaHSIIONIUMCS BJeBO.

PeweHue. Jasa npocToTel BBefeM TaKHe eJHHHIL, YTOGbI MJOTHOCTH KHHETH-
YecKOH H MOTEHUHATbHON IHEPrHH BBHIpaXKaTHCh GOPMYIAMH Wy =02, Whor = P2
[peacraBuM nauanbueie 3navenna P u v B BHIAE

P=P,+}P,, v=0-}F1,
[TycTb Kaa0e H3 HauaNbHbIX BO3MYUleHHH P, v; v P, Uz TIODOXKIACT BOSMYLIEHKE,

Geryulee B oaHoM HanpasJennd. Torma P} = vj, P} = v}. Ecan nepBoe BoaMyuleHHe
6eKHT BNIPaBO, a BTOPOE — BJIEBO, TO Plv1 > 0, Pyv, < 0. YuuTHBas 570, NOAyuaeM

P =10y, Py=—u,
H jpatee . N
P+u P—o
PISUI:—2'1 Pp=—1, 5
OrHolueHHe 9Hepmi’1, YHOCHMBIX BO3MYUEHHSAMH, paBHO
P [P\2
Ey _ <P1 2_(Ptoe l+2?+<7>
Ey, \Py) T \P—v) P P\2
b2+ ?)

HJH

5=1+2V&+a=<1/5+1>2
£ 1—2Vat+a WVa—1/"

2. CraabHoll uuauuap AduHolt [ = 10 cM, gBHKylIMics BAOJb CBOEH OCH CO CKO-
POCTBIO U, CTAIKHBAETCs TOPLOM C TAKHM Xe HEeMOJABHKHLIM LHTHHAPOM, OCb KOTOPOTrO
SIBJSIETCS NPOJOJKEHHEM OCH MepBOro LUIHEApa. PaccMaTpuBas ynpyrue Bo3MyllleH s,
Bo36yxJaeMple NMPU ylape, ONMpeAeqHTb BpeMf coylapeHHs] UHAMHADPOB. [IpH Kakux
3HAUEHHAX CKOPOCTH ¥ HACTYMalOT NJIacTHUeCKUe AedopMallHH LHAHHADOB HIH HX pas-
pymeHne? Ons cranu E = 2-10'2 gun/eM?, p = 7,8 r/emd, npegen ynpyroctd Py =

= 2.10° aun/cm2,
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Pemenne BMOMeHT conpukocHOBEHHS LHAHHAP A ABHIKETCSI CO CKOPOCTBIO U,
uBAHHAp B — noxownTtcs, ob6a unaugapa He Aedopmuposansl (puc. 225, nojoxenne 1).
[Tocsie Toro Kak npousofifeT yxap, oT MecTa yaapa B o6e CTOPOHBI T06eryT BOJHBI CiKa-
THA CO CKOPOCTBIO ¢ OTHOCHI@IBHO LWANHAPOB (NoJoxenue 2). Yactunb 06oHX UUAHEI-
pOB B 06J1ACTH CATHS ABHKYTCS B OAHY H Ty K€ CTOPOHY CO CKOPOCTbIO 1/2. 310 Cle-
KyeT u3 3aKOHA COXpaHeHus uMIynbca. Koria Bosmylienns JOKAYT A0 KOHIOB HUAUNI-
poB, BCE BelllecTBO OyfleT ABHraThCs C ofUiell CKopocThio /2 (noloxenue 3). Macca
ABHAKYIIRTOCS BEWECTBA YABOWIACH, CKOPOCTb YMEHBIIMWAACH BABOE, TAK YTO 3aKOH
COXpaHeHHs AMIyJibca co6ofaeTcs. KnneTHuecKas 3Heprus o CPaBHEHHIO C Hadalb-
HOW yMeHBbwWHAack BZBoe. [loqOBHHA 3HePrdd mepernia 8 TOTEHUHATLHYIO — 06a
UHJIHHADA DAaBHOMEPHO CXKAThl H NPHMKHMAIOTCA APVE K Apyry. 3ateM HadHHaeTcs
OTpaKeHHe BO3MYULEHHH OT CBOGOAHBIX KOHIOB IHJHHAPOB (nodoskenHe 4). Boamy-

IIeHHs CHKATHA TepexoisiT B BO3-

—_— v=0 MylleHHst paspexenHd. Ilpu sTom

[A— J r BJ § Ha JIeBOM KOHIE AaBJeHHe ¢O CTo-
POHBI CMEXHBIX ofJacTeli ocra-

HaB/IKBAeT YaCTHULI BellecTBa, a

> — £ Ha npasoM — yckopser. Caena

55

U
—r 7 Z
MMM 2 e s orpi semecrs
NOKOHTCSI, CIpaBa — HelehopMH-

— "'ZQ posannasg o6saacTs, B KOTOpo#H

g BOIIECTBO JBHXKETCH BIPaBO €O

B 3TOM, TlepeiileM B CHCTeMY OT-

- —y cuera, JABHXKYHIYIOCS BIIPABO CO
cKopoctbio v/2. B nauanbuwmifi Mo-
MeHT (noJioxkerHe 3) 06a UHJAKHAPA
B 3TOfl CHCTeMe OTCYeTa NOKOSTCSH
K pasHoMepHo cxkathl. Ilpu oTpa-
WeHUH Ha OOOWX KOHLAX BO3HU-
l— [ ] § KaloT BOIMYLICHHS pa3PeKeHHs:
OT JIeBOTO KOHUA Pa3pexeHHe Mof-

Puc. 295. JeT BIPABO CO CKOPOCTBIO ¢, OT

1PaBoro — BJEBO C TOH Ke CKO-

pocTbio. ¥ CBOGOAHBIX KOHILOB

crepxuell o6pasywTcs neledopmuposaynkle obnacTH. CKOPOCTH BeuwlecTBa B 3THX
06214CcTsIX (OTHOCHTENBHO IBHKYIIEHCS CHCTeMBl OTCY€Ta) AOJKHB! ObITh HanpaBJeHH
HapyXy, TaK KaK JIBHXEHHE B HMX BO3HHKaeT MOJ JeHCTBHEM CHJ CXATHS, Hanpas-
JIeHHBIX B Te e CTOPoHH. B cnay cuMMeTpHH CKOPOCTH BelllecTBa B 06enx HeledbopMu-
POBAHHBLIX O6JACTSIX OJAHHAKOBHE 110 BEJWYHHE, HO HAaNpaBJeHBl MPOTHBOMNOJOXKHO.
O603HauuM v’ CKOPOCThL BELIECTBA B r1paBof HepedhopMUpoBanHol ofaactu. (OQueBuino,
OHa MOJIOKKTENbHA.) Toraa CKOPOCTb BelleCTBa B JieBOH HenedopMHpPOBaHHON o6aacTH
6yne1 —v’ . UtoObt HaiiTH ', nepeiifieM CHOBA B HEIOABHKHYIO CHCTeMy oTcueTa. OTHO-
CHTENbHO 3TOH CHCTEMb! CKOPOCTH BelleCTBa B HelehOPMHDOBAHHBEIX 06/JacTAX G6YAYT
v/2 —v" u v/2 4 v'. Korga Bo3MylieHus BCTPeTATCS B MeCTe CONPHKOCHOBEHHS
UHAHHAPOB, AedOpMAUHMH HCUe3HYT, H 00a UMJIHHAPA OYAYT ABHraThCH KaK UEJbIe
co ckopocTaMH v/2 — v’ u 0/2 + v’ . KHHeTHYecKas! SHepTHsl STOrO ABMIKEHHSA Byxer

miv AN om0 A2 mo? 2
Fla—v) + (5 =

—

ool

ofe

v= 7
l st i A

v=0 >0

=~

Ho 3Ta penuuuHa Jo/KHA ObTh paBHa mu?/2. Otciofa clieqyer, uTo v/2 = v¥/4,
a notoMy v” = v/2. TakHM 06pa3oM, KOTKa 06e BOJIHB Pa3PeKeHHst COMAYTCSA B UEHTpE,
MepBbIfl IHJAHHADP OCTAHOBHTCA H JAeQopMHpOBaH He 6yleT, BTOpoll GymeT ABHTaThCs
BMNP4BO CO CKOPOCTbIO ¥ TaKwe B HeleOPMHDOBAHHOM COCTOSIHHH (MOJIOXKEHKe D).
Kak u caenoBato oxujaTh, UHJAHHAPE 0OMeHsaHCh cKopoctamu. Hauunast ¢ atoro
MOMEHTa, KOHTaKT MeXAy LH/IHHADaMH npekpartutca. [lostoMy speMs coyaapeHus
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UUIHHAPOB HafileTcsl KaK MPOMEKYTOK BDEMEHH, 3aTPayHBaeMbIH Ha NPOXOKICHEHE
BO3MYILEHUS N0 OQHOMY H3 LIWIHHAPOB (ioGOro) TyAa H o6patHO

2! o _
Tya= =2 ]/E*‘}' 1078 c.

HaiizeM Tenepb OTHOCHTEIbHOE CKATHE LWIHHAPOB NpH gedopmauun.[locse compu-
KOCHOBeHHS JIeBblil KOHell UWIHHApa B npuobpesa ckopocTb v/2, npaBplii KoHell Npo-
IIOJIKAJ MOKOHTLCS B TeUeHHE BPEMeHH /,Ty 1. 38 3T0 Bpemst JIcBbIl KOHel| lepeMecTHCS

_Ha paccrosnne x = 1/, Ty v. OTHOCKTeNBHOR CiKaTHe WWIuIApa GyaeT

x v
i %
: v o
a naBjeHHe P=F o UTo6E! He BO3HHKAMO MJIACTHYECKHX AedopManuil MaH paspy-
[weHHH, HoMKHO GHTL P <& Py, T.e.
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§ 83. CkopocTH pacnpocTpaHeHHs NPOAOIBHBIX H MOMEPEYHBIX
BO3MYILLEHHH B HEOrpaHHYEHHOMH cpene

1. Bosmyuienust B crepakHe, paccmorpenssle B § 81, Mbl HasBasu
MPOJOJABHBIMH. 3T0 He coBceM TouHO. Kaxias edopmanus cxkatus
CTEPIKHSI COIPOBOXKIAETCS yBEJHYEHHEM IIONIepeuHbIX pa3MepoB €ro.
B cnyuae gedopmanun pacTsiKeHUs NonepeuHble pasMepbl CTEPKHS CO-
Kpauaiotcs. il KOJIH4eCTBEHHOTO OMHCAHHUS 3THX sIBJEeHHI OblI BBeIeH
ko3dbuuuent Ilyaccona. CiefoBaTenbHO, YaCTHIEI B CTEPIKHE IBUKYTCS
HE COBCeM NapaJl/IeJIbHO ero OCH: Hapsily ¢ IPOAOJBHON COCTaB/siioLiel
CKODOCTH OHH HMEIOT H nonepednyo cocmasisouwyo. UYTobbl cienatsb
BO3MYILEHHE YHUCTO ApodoabHbIM, HALO JIHIINTb YaCTHIBl CTEepKHS
BO3MOXHOCTH Tl€peMelaTbCsi B IONEepPeuHbX HalpaB/eHHAX, T. e.
«3aKpenuTb? GOKOBYIO IIOBEPXHOCTb CTepxKHs. Tako# caywalt ocyuiect-
BJAFETCS B HEOTPAHUYEHHON cpejle TpHU paclpoCTpaHeHUHd B HEH IIpo-
JOJIbHBIX BO3MYLIeHHH. Ec/u B TakoH cpelle MbICJIEHHO BLIpE3aTh Ipo-
H3BOJIBHBIH «CTEPKEHb» C OCbIO, NapaJ/lIeyibHOH HalpaB/eHHIO paclipo-
CTpaHeHusl BO3MYLIEHHS (KOTOPOe B C/ydyae IPOLOJILHBIX BO3MYLIEHHUE
napaJyiellbHO CMELIeHHSIM YacTHL), TO YacTHLbl, Haxoasuwuecs Ha Go-
KOBOH TIOBEPXHOCTH €ro, y/Jep:KHBaeMble COCEJHHMH UYacTSMH CpENbI,
He GyAyT IperepreBaTb HHKAKUX OOKOBBIX cMellenuii. Bce cMelnenus
OyAyT IPOUCXOAUTD TONBKO [IapaJJIeNbHO OCH «CTEPKHs». PaccykaeHus,
IIPOBE/IeHHEIE B Mpefby X naparpadax, NpHMEHHMBl H B PacCMaTpu-
BaeMoM cayuae. Hano Tosnbko monyan IOHra E 3amenuth modyaem 00Ho-
cmoponHez0 pacmsascenus E'. B pesyabraTe 115 CKOpoCTH pacnpocTpa-
HEHHUs MPOJOJNbHBIX BO3MYLIEHHH B HEOr pAHMYEHHOH Cpefie MOJYYHTCA
BhlpaKeHHUE
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