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§ 75. PactakenHe H cxKaTHe CTepxHeH

1. BosbMeM OJHOPOJHBIH CTepkKEeHb H IPUJIOKHM K €r0 OCHOBAHHAM
pacTArHBaioulie HIH cxuMaromie cuasl F (puc. 200, a u 6). CrepkeHb
6yner fedopMHpOBaH, T. €. PAacTAHYT HJIH CKaT. MBICTIEHHO NpoBeneM
pou3Bo/bHOe ceueHHe C, NepreHIHKYJAsIpHOe K OCH CTepxKHs. Jlad
paBHoBecus crepxkHs AC HeoGX0HMO, YTOOBL Ha €T0 HHKHee OCHOBaHHE
C peficrBoBasa cuia F, = F. 210 ecTb cuJa, C KOTOPOH HHXKHSIA 4acTb
crepxkHs BC TAHeT BepXHIOIO WIH AaBUT Ha Hee. Takas cuia BOo3HHKaeT
IIOTOMY, UTO HIDKHSIS1 4acTh CTep:KHs nedopmHpoBaHa. BepxHsia yacTb
CTEPXKHS Takxke jAedopMHpoBaHa M JEHCTBYET HA HHMKHIO C CHJOIM,
paBHoil F; W IPOTHBOIIOJOXHO HANpaBJeH-
Hoii. Takue cusel feficTByIOT B JIo6OM none-
PEYHOM CeYeHHH PAcTAHYTOTO HJIH CXKATOTO
crepxHsi. Takum o6pasoM, fedopMalius CTEPK-
Hsl CBSI3aHA C BO3HHKHOBEHHEM YHPYTHX CHJ,
C KOTOPHIMH KaxK1asi YacTh CTepKHA JeficTByeT
Ha JpYyTYyio, ¢ KOTOpOi oHa rpannuut. Cuiy,
OTHECEHHYIO K eJHHHLE IJoWany nonepeu-
HOT'O CEUEeHHs! CTepxKHs, MBI Ha3BaJH Halps-
KeHHeM. B paccMaTpHBaeMoM ciyyae Ha-
npsikeHHe NepNneHANKYAAPHO K NONepeuHoMy
CeueHHIO crepXkHA. Ecau cmepocens pacms-
HYm, mo 3TO HanpsijeHue Ha3biBaemcs Ha-
mascerHuem 1 OllpefeNaeTcs BhpaxKeHHeM
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Prc. 200. rae S — njomazb MHONEPEYHOro  CEeueHHs

crepxusa. Ecau gice cmepoweny cucam, mo Ha-
IPANECHUE HASLIBAeMCA OagieHuem W UYHCIEHHO OIpefensieTcs Toi ke
dopmyno#

F
P=". (75.2)

JapjaeHne MOXHO paccMaTpHBaTh KakK OTPHLATE/NbHOE HATSXKEHHE H
HaobopoT, T. €.

P=—T. (75.3)

D10 3aMeuanre ocBoOOXKAaeT Hac OT HEOOKOIMMOCTH paccMaTpHBaTh
OTHEJILHO PACTSKEHHe M CXkaTHe.

2. Ilyers f; — nuna nenedopmupoBanHoro crepxus. Ilociae npu-
JOKEHUA CHIbl F ero NJHHA MojydaerT NpHpallieHue Al H jenaercs
paBuoil { = [, -+ Al. OrHowenue

g=" (75.4)
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HA3BIBAETCH OMHOCUMEAbHbIM YOAUHeHUueM cmepxcHsa. B cayuae pacra-
THBAIOILHX CHJI OHO HOJIOXKHTEJBHO, B CJIyYae CKHUMAKIIHX CHI — OTpPH-
natesbHo. OTHOCHTENBHOE YAJMHEHHE, B3ATOE C IIPOTHBONOJIOXKHEIM
3HAKOM, HAa3bIBAETCA oOmHocumensHoim cocamuem. Takum obpasom,
[0 OINpeleJeHHI0 OTHOCHTENLHBIM CXKaTHEM Ha3biBAaeTCsl BeJHYHHA
— {AD)/1,. Oxa nojoxKHUTeNbHA B CIyYae CXKUMAIOIUX CHJ H OTpHUATENb-
Ha — B cJyYae pacTArHBAOILHX.

OnbiT NOKa3bIBAET, YTO 045 He CAUKOM Goavuiux ynpyaux degopma-
yuti namsicerue T (uau Oasrernue P) nponopyuonarno omnocumessHomy
yoaureruo (Ual OMHOCUMENbHOMY CHCANUIO)

T=ES wm P=—E%, (75.5)
0 0

rie E — nocrosiHHasi, 3aBHCALIAS TOJBLKO OT MaTepHaJa CTePXKHs H
ero ¢husnyeckoro cocrosinds.- Ona HaswiBaercs modysem fOnea (1773—
1829). ®opmyarl (75.5) Beipaxatot saxon I'yka (1635—1703) 0as Oegop-
mayuld pacmamerus u coxcamus cmepicHel. 10 — NpHOMIKEHHbIH
3akoH. [lns Goapluux JedopMalHii OH MOMKET He OIpaBIbIBATHCH.
Hedopmaruy, A1 KOTOPbIX HpHO/IHKEHHO BLINOJHSIeTCS 3aKoH ['yka,
HAa3bIBAKOTCA Masimu Oegopmarusmu. Ecin B dopmyJe (75.3) NoJ0XKHTD
Al = 1y, 1o noayuurca T = E. Tlostomy Moay/b IOura uyacro onpe-
JeJISHOT KaK HaTsiXKeHHe, KOTOpOe HaJo NPHJIOXKHTL K CTepPHHIO, YTOOHI
ero JJHHA yABOWJIACH, €c/H Obl NpH TakoH jedopManuu 3akoH ['yka
0CTaBaJICcsA ellle BepHbIM. HexocTaTok 3Toro onpefesieHusi COCTOHT B TOM,
YTO NpPH TaKHX OoJblIMX AedopMalusax 3akoH I'yka nouTH ajs Bcex
TeJl CTaHOBHTCH HENeHCTBHUTENBLHBIM: TeJIOo JHGO paspyluaercs, JHG0
HapyllaeTcsi NPOINOPIHOHANLHOCTD MeXIY AepopManued H IPUJIOKeH-
HbIM Har psiKeHHeM.

3. Bogee o6umumM, uem 3akoH I'yka, siBisiercsl yTBepajeHHe, UTO B
caydae ynpyeux Oegopmayul Hamsnenue T sersemcs O0OHOSHAHHOU
pynxyued omuocumesptoeo yoaunenus € T = T (g). Dra dyHKuus
JOJKHA OOpallaThesi B HyJAb NpH € = 0, TaK Kak ¢ HCUE3HOBEHHEM
nedopManii e ucuesaer W Hanpsikenne 7. Tlostomy B passioxeHHH
¢yukuun T (8) B PSAA MO CTENEHAM € JOJMEH OTCYTCTBOBATb HYJIEBOH
4WieH. 310 pasjiokeHHe JOMKHO HMETh BH[

T =Ee} Ae*+ Be3-...,

npuuem Koadduuuents E, A, B, ... ABAAIOTCS NOCTOAHHBIMH, 3aBHCS-
LIUMH TOJbKO OT MaTEpHaJia CTEPXKHS H ero hHanueckoro cocrosiius. Eciu
OTHOCHTEJIbHOE YAJIUHEHHE € MaJ0, TO BBHICUIMMH CTENeHSIMH & MOXHO
npenebpeus. Torga mbel mpuaem K 3akoHy ['yka (75.5). Ilpn 3ToM MeI

Ag2
JeNlaeM OTHOCHTEJBHYIO OLUIMOKY IHOpsiiKa E:— ~v&. 21H obline coobpa-

KEHHSI MOKA3BIBAIOT, UTO 3aKOH [YyKa U OCHOBAHHbIC HA HEM pacHemsl
BepHbL ¢ omHocumenvrol owubkol nopadka €. Tlostomy Bo Bcex TakHX
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pacuetax Mbl He TOJBKO MOXEM, HO H JOJ/DKHBI OTOPOCHTBL C/laraemole,
KOTOpEBIE [0 CPABHEHHIO C OCHOBHBIMHM UJI€HAMH SBJSIOTCS BeTHYHHAMH
nopsjgka e, € u 1. 1. Hampumep, oTHOCHTeNbHOE YIJIHHEHHE & MOXHO
OlpejieJIUTh HE TOMBbKO BhipaxeHueM (75.4), uo u Beipaxkenuem (Al)/l.
Heno B ToM, YTO Pa3HOCTb 3THX JBYX BbIPa>KeHHH

Al AL (=) Al _ (Alp

b o 2
- i T I, i, ¢

BTOPOro NOpsIIKa MaJOCTH IO €, a IOTOMY elo CJelyeT NpeHeGpeyb.
Taxum ob6pasom, 3akoH I'yka (75.5) MOXKHO TakKe HNpPEICTaBHTb B BHIE

7=, P=—EY (75.6)

HJIH
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Al T Al
[ E

P
T=—F (75.7)
910 3aMeuaHue, KacamoilleeCs TOYHOCTH BBIYHCJeHUl, pasyMeercs,
OTHOCHTCS He TOJBKO K JeopMallsM pacTSKEeHHS H CXKATHA, HO H
KO BCeM MaJhM JedopMatusM, O KOTOPHIX OYAeT HATH peub HIXe.
4. IlycTo B cTepkHe co3faHo HatsKeHHe T,. OHO BBI3OBET OTHOCH-
Ayl T
TEeJIbHOE YLJHHEeHHe —11— = E—’,
0
l, = I, ~+ A, l. CroficTa MaTepHasos npu aedopmaiisx, Boobile rosops,
uaMensioresi. Ilostomy moxHO GbLIO OBl OXHAATH, YTO H3MEHHTCA H
Monyab IOHra. OpHaxo ecau jgedopMauuy Majbl (a TOJBKO AIS TAKHX
Jdedopmanuii 1 HMeeT CMBICI TOBOPUTb 0 MoxyJe IOHra), To ¢ TakuMH
M3MeHEeHHsIMH MOXHO He cyuTatbefl. [eficTBuTenbHo, o6o3nauum E;
moayJb lOHra nedopMupoBaHHOro cTepxkHs. Eciu K 1eopMHPOBaHHOMY
CTEpXKHI0 MPHJIOXHTL JOINOJHHTeJbHOE HaTsikeHHe T,, TO €ro JJIHHA
Ayl T
MOJTYYHT JONOJIHUTENBHOE MpHpaleHne Ayl, mpuyeMm —*= = El [punu-
1 1
Masi BO BHUMaHHe TOYHOCTh, € KOTOPOH ClpaBe/yIuB 3aKOH [ 'yKa, MOXHO
Aql Ayl
—12—=—12—. ViMess ewe B BHAy, YTO NOJHOE YIJIHHEHHE
1 0
paBHO Al =A/-{A,l, nonyunm
ATy + T2
" FE TE"

H JJIMHA CTEPXKHS clenaercd paBHOﬁ

CYHTATb, YTO

Ho Al ue ofasatennHo pasjaraTh Ha cocTaBHbie WacTH Al u A,l. Sty
BeJIMYHHY MOKHO pacCMaTpHBATh KaK €HHOe yJJHHEeHHe o[ NeACTBHEM
peayabrupytowero Hatsixenusa T = T, 4+ T,. loctynas Ttak, MoXHO
Hamydcarb Ha OCHOBaHMM 3akoHa ['yka

Al_T Ty, Ts
LETETE"
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CpaBHuBas ¢ NpelbllyLIUM BeipaxeHueM, noayuum E = E;, uto u Tpe-
foBaJIOCh JOKa3arh.

[IpuBenenHoe paccy:kAeHUE CIIpaBeLIMBO He TONLKO Ais AedopMa-
UH pacTsKeHWs M CXATHH, HO H A5 JJioObIX ManblX AedopMariuii.
Ecau Gedpopmaruu maist, mo ynpyeue NOCHOAHHbIC MEA HE UBMEHSIOMCS
npu degopmayusx. OTCiofa CIEAyeT, UTO ecAu Ha meao Oelicmsyem He-
CKOABKO CUA, MO OAR BOIMUCAEHUA pe3yAbmupyoweli Oeghopmayul MONCHO
BOIMUCAUMG CHAYaia Oeghopmayuu, suisbieaemvle Kaxcool cusol e omodeis-
Hocmu (KaxK eciu Obl OCTAJNLHLIX CHJI He ObLIO BOBCE), a 3amem NoAyUeH-
Hole Oeghopmauuu croxcumo. STO BaXKHOE TOJIOXKEHHE HA3BIBAETCH NPUH-
yunom cynepnosuyuu masolx degopmayuts.

5. as toro uroGbl geopMHPOBATh TEJO, HaZ HHM HAJO COBEPIIHTh
pabory. B cBoio ouepenp AedopMHPOBAHHOE TEIO CAMO MOMKET COBEp-
ware pabory. Ono obnajaer 3amacoM HOTEHUHANbHOH 3Hepruu. 3ra
3Heprus HasbiBaercs ynpyeou. OHa paBHa pabore cuj, 3aTpauyeHHOH Ha
Aedopmaliiio Tesa, IpH TOM CYLIECTBEHHOM YCJIOBHH, YTO BCs 3Ta pabota
TPaTHTCS TONBKO Ha TpHpAalleHHe YIIPYrofl 3HeprHH Tejla H He pacxo-
Jyercsi Ha yBequueHHe KHHeTHYecKoH sHepruu. JLasi Toro 4tolbl KHHe-
THYecKast 3Heprusl NpH AedopMaluy He BO3HMKaJa, Hajo AedopMalifio
[ POU3BOJAHTL JOCTATOYHO MEJJIEHHO, NOCTENEHHO YBEJHYHBAS BHEIHHE
CHJIBl, YTOGHI B JI0GOH MOMEHT BPEMEHH KakJas 4acTb TeJla 1paKTHUECKH
Haxojuaach B COCTOSTHHH paBHoBecHsi. MHaue roBopsi, npu aedopmariiu
BHEIIHHE CHJIBI BCE BpeM$s JO/KHBI yPaBHOBELINBATHCS BO3HHKAIOLUIMMH
TIPH 3TOM CHJIaMH BHYTPEHHUX HanpsukeHHi. Ecau 310 ycioBue Bunos-
HEHO, TO TOBOPSAT, UYTO TEJIO COBEpILUAET KBAUCMAMUYECKUL npouecc.

Bo3bMeM /1 HJLTIOCTPALMH CHHPANBHYIO NIPYXKHHY, KOTOPAs MOXKeT
CIYKHTb Mogeiblo Jedopmupyemoro Tena. IloBecim ee 3a BepxHHi
koHeli. K HIXKHEMY KOHIY IOJBECHM TpYy3, YAEpKHBas ero pykof,
yToOLI TIpY)XHHA He pacTsruBaiach. Ec/in rpys BHe3alHO OTHYCTHTH,
TO BO3HHKHYT KoJsieGaHusi. PaGora cusibl Beca rpysa HAeT He TOJbKO Ha
pacTsixenye NMpPYXKHHBI, HO PacXoiyeTcsl TaKxKe Ha YyBeJHUeHHE KHHe-
THYECKOH 3HEeprHH Tpy3a H NpYKHHBEL. DTO — Ipolecc He KBa3HCTaTH-
ueckdil. JIisi BHMHCJIEHHA YNPYTOH 3HEPTHH NpPYKHHBI TAKOH Ipolecc
He roautcsi. Ilpukpenum Tenepp K HUXXHEMY KOHIY NpY:KHHBL JETKYIO
yaiieuky u OyleM odeHb MeIJIeHHO Harpyxartb ee neckoMm. KoseGanus
HEe BO3HHKAIOT, pYKHHA MeJUIEeHHO U HelpephbIBHO YAIHHACTCSA 110 Mepe
yBelnyeHust Harpy3ku. Bes pabora cH/bl TSHECTH HIET HA yBeJHYEHHe
IIOTEHIHAIbHOA 3Hepruu AedopMupyemoll NpyKHHB. Tako#l npouecc
SIBJISIeTCS KBa3WCTaTHUECKHM, M UM MOXKHO BOCIIOJIb30BaThCS /151 BBIYMC-
JIeHUsl yOpyrofl SHeprHu IpYyXKHHHL

6. Ilocse 3TUX 3aMeyaHuil JIETKO BBIYHCJIHTH YIPYIYIO 3HEPTHIO
pacTsiHyToro crepxkHA. IIpHJIOXKHM K CTepXKHIO PAaCTATHBAIOLLYIO CHJY
f (¥} u OyjneM HelopepEIBHO H Me[JIEHHO YBeJHYHBAThb €e OT HaYaJbHOI'o
3Hauenns [ = 0 10 KoHeuHoro 3Hauenus f = F. Ilpu 3ToM yajuneHue
crepxHA Gyger MeHATbCst oT X = O 0 KOHEYHOro 3HaueHus x = Al
IMo 3akony I'yka f (x) = kx, rne k — xoappuyuenm ynpyeocmu, KoTO-

o
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pHIft JIErKo BBIPa3HTh uepe3 Moaynab IOxra. Bes pabora B paccmatpu-
BaeMOM I1pollecce MoieT Ha nmpHpaiieHye ynpyroi sHeprux U, a notomy
Al Al

U= S fx)de=k \ xdu = k (ADR. (75.8)
b o

Tak Kak B KOHEUHOM cocTosiHHH x == Al, To F = [ (Al) = kAl. Yuu-
ThIBaSl 3TO, MOJAYYUM

U= %F Al (75.9)

Ecan 6n K HeneopMHPOBAHHOMY CTEPIKHIO Mbl CPa3y I[PHJIOKHIH
NOCTORIHHYIO cHay F, To NpH yAAMHeHHH ero Ha A/ Gblna Obl coBepilieHa
BIBoe Gosibliian pabota A = FA/ Tak kak 3anac ynpyrofi NoTeHUHanbHOHA
3HEPrHH B CTepKHEe MOJIYUHJICS Gbl TeM XKe CaMbiM, TO ICHO, YTO TOJIbLKO
noJoBHHA pabothl A pacxonyercsi Ha NpupalleHHe YNPYrofl sHepruu
cTepkHs. Bropas moJsioBHHA 3TOH paGoOTHl TPATHICS HA KHHETHYECKYIO
SHEPTHI0 YIPYTHX KoJeGaHuil U BOJIH, KOTOpble BCeria Bo30Yy:KAAIOTCs
B CTEP2KHE MPH HEKBA3HCTATHYECKOM BO3JeficTBHH Ha Hero. Ilpu KBasu-
CTATHYECKOM BO3JeficTBHH KosleGaHUs H BOJIHBL He BO3HHKaiT. Bor no-
yemy B dopmyax (75.8) u (75.9) nosiBuncs unc/eHHblfl KoaddunueHT H,.

Hafinem ob6®emuyrw naomuocme ynpyeod suepeuu, T. €. ynpyeywo
3Hepeulo u, npuxodauwyroca Ha eQunuyy obvema pacmanymoeo (Uau coca-
moeo) cmepxcns. OHa Hafilerca fenenueM BeipaxkeHus (75.9) ua obbem
crepxua V = S/i. 3ro naer

1 F Al |
Ecnu Bocmonb3oBaThes 3akoHOM ['yka, To 3Ty (opmyny HeTpyano
IpUBECTH K BUAY
1 2 p2
u=y Bt =1 =", (75.11)

7. OnbiT rloKa3LIBaeT, uTo nod Oelicmauem pacmsusaiowel uiu cxcu-
marowed curst F uamensiomes He moasko npoOoabHble, HO W HONEpeUHbIe
pasmepsl cmepycna. Ecau cusa F — pacmsieusarowas, mo nonepeursie
pasmepoL cmepcua ymerowaromes. Ecau ona cocumarowasn, mo onu yseau-
qusaromen. Ilyers ay — TonmuHa crepxHs Jo nedopmanuu, a — rocie
nedopmanuu. 3a TOJNLIUHY MOMXKHO NPHHATH A5l KPYIVIOTO CTEPKHSA €ro
JHaMerp, 4 pSMOYTOJbHOIO — ORHY H3 CTOPOH €ro IPSMOYTONbHOTO

. Aa
OCHOBaHHUA U T. A. Ecau cuna F pacrArupawolllas, TO BeIHYHHA — o Az

Aa
Ry — - Ha3bIBACTCA OMHOCUMEAbHbBIM NONEePeqHbiM cxeamuem CTEDXKHA

(Aa = a — ay). OTHOILICHHE OTHOCHTEJLHOTO [ONEPEYHOTo CKaTHus
K COOTBETCTBYIOLLEMY OTHOCHTE/bHOMY HPOLOJIBHOMY YAJIHHEHHIO Ha3bl-
Baercs koapguyuenmonm [Tyaccona (1781—1840):
Aa Al Aa |

L= (75.12)
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Kosgpduunent Ilyaccona 3aBucHT TONBKO OT marepuasa Teja W siBJasl-
€TCsl OJIHOH M3 BaXKHBIX IIOCTOSIHHBIX, XapaKTEPU3YIOUIMX €ro YInpyrue
ceoiictBa. Cnyuail CKUMaIOWHX CHI HE 006A3aTeILHO BHAEISTH 0c000,
TaK KaK CXHMAIOLLYIO CHJTY MOXKHO PacCMaTpPHBATh KaK PacTArHBaIOLLYIO,
B3SITYIO C [1POTHBOIOJIOXKHEIM 3HAKOM.

Modyae FOnea E u xosghpuyuenm Iyaccona p noanocmoro xapakme-
pusyrom ynpyeue ceolicmsa usomponHoeo mamepuaia. Bee npodue ynpyeue
nocmosnnbie mozym Ovime evipaxcervl wepes E u .

8. 3aMeTHM, HaKOHell, YTO. BCe MOAYJH H K03h(uLHEHTHl yIPYTrocTH,
C KOTOPBIMH ‘MBL HM&/IH H OyleM HMeTb 110, caefoBaso O JJ1s TOYHO-
CTH Ha3biBaThb usomepmudecKumu modyaamu u kosgppuyuenmamu. OHU
XapaKTepH3yloT JedopMalHH Tel B NPENNOJIOKEHHH, YTO TeMIepaTypa
UX MOAJEPXKHBAEeTCst NMOCTOSIHHOH. IT0 OOBIUHO HMEET MECTO B Ciyuae
cratuueckux gnedopmauuit. Ho ecnn pedopmauun AMHamuuecKue (Ha-
NpUMep, BOJIHBI B YMPYTHX Cpelax), TO OHH MOT'YT HMpPOHCXOAHMTEL Ha-
CTOJIbKO OBICTPO, YTO Pa3HOCTH TeMIEparyp, BO3HUKIIHE IpPH Aedop-
MalHH, He YCIeBaloT BHIPABHUBATECSI B pe3yJbTare Tel1oo0MeHa.
Baxue#minM siBJISeTCS NMpefebHBIE Caydyall, Korga MeXy PpasjH4yHO
HarpeThiMH YacTSIMH CpeJibl TelL10o6MeH coBceM He fpoucxomut. Coort-
BETCTBYIOWIME NIPOLRCCH, MOAYNX ¥ KODOULUKEHTH YNPYrocTH Hasbi-
BatoTcsl aduabamuueckumy. COOTHOLIEHHSI MEXIy H30TEPMHUYECKHMH H
afnabaTHYeCKHMH MOJYJ/SIMH yIpyroctH OyayT paccMotpeHml B T. II.

3ANAYH

1. Halitd4 OTHOCHTENbHOE YIJIHHEHHE BEePTHKAJIbHO MOJBELIEHHOTO CTEpPKHSA

Toz AeficTBHEM cob6CTBeHHOrO Beca P, [1owwaab nonepeyHoro ceyeHHs CTepKHs papHa S.
I—1 P

OTBerT. - —2SE

2. Ynpyrsil crepieHb Macchf m, AJHHEI ! M [UIOILANH NONEPEYHOro ceueHus S
LBHKETCH B NPOJOJbHOM HANpPaB/AeHHH C VCKOPEHHEM a (OZMHAKOBLIM JJIf BCEX TOYEK
crepxuf). Halita ynpyryio sHepruio nedopManuH, BO3HHKAIOULYIO BCJEICTBHE YCKO-
PEHHOI'0 JBHIXEHHS.

m2a?l

OTBerT. U_GES .

3. Kakofi MakcumaipbHOH KHHeTHYecKoH 3Hepruell MoxkeT 06/1a1aTh MaxOBHK,
o6bem koToporo V = 1 M, ec/id NpoYHOCTL MaTepuana Ha paspbis T = 1010 guu/cM?,
Bcio Maccy MaxoBHKa CYHTaTh COCPeJOTOYeHHOH B ero ofoje (TOHKOM MO CPaBHEHHIO
C paauycoM MaxoBHKa). [TokasaTh, 4To NpH HEH3MEHHOH NMPOYHOCTH MaTepHaja Maxo-
BHKA MaKCHMa/ibHasi KHHETHYeCKAast SHEPT U s 3aBHCHT TOJIbKO OT 00beMa, HO He 0T MacChl
MaxoBHKa.

OTBer. K=%TV=5- 108 Tx.

4. ToHkHit cTep:KeHb AMHHB 2/ pABHOMEPHO BpalLaeTcsi BOKPYT MepneHiHKYap-
HOH K HEMY OCH, IPOXOASILIEH Yepe3 LEHTP CTEPKHfA, C YIVIOBO# CKOPOCTHIO ». IToka-
aatb, yTO HaTaAXxeHue T, BOSHHKAIOLEE B CTEP:KHE NDH TaKOM BpALIEHHH, YAOBJETBO-
pAeT ypaBHEHHIO :

padalNPON
P pwix,
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re P — NJOTHOCTb MaTepHalla CTEpPIKHS, a X — PACCTOsIHHE OT OcH BpallleHHs. Murer-
pHpYS 3TO ypaBHeHMe, HAHTH pacnpelie/eHHe HaTSXEHHA B CTepxkHe. B KakoM Mmecte
CTepHs HATSKeHHe MaKCHMa/ibHO M YeMy OHo paBHO? [lokasaTb, 4To MaKCHMasbHast
KHHEeTHYeCKAasl SHeprus, KOTOPYio MOXHO COOOUINTL CTEPIKHIO MPH HeH3MeHHOMH Mpou-
HOCTH €ro MaTepHasa, 3aBHCHT TOJIbKO OT 06beMa CTepHA V, HO HE OT ero Macchl.
BEIYHC/IH1b MAKCHMAJIbHYIO KMHETHYECKYIO SHepruto ais V = 3-10% cm?, ecoin Maucu-
MajJbHOE HATsKeHHe, KOTOpOe MOMKeT BHIAepPXaTb CTepXeHb, PaBHO Tyaxe =
= 101 gun/cM2,

OTBeET. T=-;~ pa? (2—x?). Haramenne MakCHMaqbHO B LEHTPE W PaBHO
Tyaxe = Y2 PP |
Kyake = 3 VT yage =107 Lk,

(Cp. c 3anaueit 3 k § 19.)

5. CTepmeHb TOMNEPEYHOTro CeueHHst S pacTarmpaercs CHIOH F, mapanienbHoH
ero ocu. [Toj KaxHM yIVIOM & K OCH HaKJOHEHO CeyeHHe, B KOTODOM TaHreHLHasibHOe
HanpskeHHe T MaxcuManbHo. HaiiTn 3170 Hanpsixenmue.

OtBeT. =45, T=§§.

6. Pe3nHOBHIH LMAKHAPD C BBICOTOH £, BecoM P U MJIOILafbio oCHOBauHs S noctas-
JIeH Ha FOPH30HTAJbHYIO IJIockocTb. HafiTh sHepruio ynpyroit aeopMaunu Uunnsapa,
BO3HHKalolle#l mojJ JefiCTBHeM ero COGCTBEHHOro Beca. Bo CHOIBKO pa3 H3MeHHTCS
3Heprus ynpyroil nedopMallii paccMaTtpHBaeMOro UMJIHHLPA, €CJIH Ha BepXHee OCHO-

BAHHE €ro fI0CTaBHTb BTOPOR Taxol Xe UHAHEID?
2

P
OTBer. U=6—E_S . Bo BropoM ciyuae ynpyras 3Heprusi yBeIMYHTCs B 7 pas.

§ 76. Hedopmauuu npsiMoyrojnHOro napasiienendneia
noj, AeHCTBHEM TpeX B3AHMHO NEPNEHAHKYJISPHBIX CHI

1. Honyctu™, 4TO OQHOPORHOE H3OTPONHOE Tejo HuMmeeT GopMy
N pAMOYTOJNBHOTO NapaJlieNentneaa, K NPOTHBONONOKHEIM IPaHIM KOTO-
poro npuJjoxeHs cuasl F,, F,, F,,
Y 7 HOpMa/ibHBIE K 35THM  TpaHsM.
l fy CooTBeTCTBYIOLIHE UM HATSXKEHHS
obosnauum T, T,, T, (puc. 201).
Onpenennm gedopManuy, KoTopele
i 7 BO3HMKHYT MO JefiCTBHeM 3THX
e—t—a  cua. byJem npeanoaarats aedop-
Mauud ManbiMd. Toraa mas peine-
. 4 HMS 3alayd MOXHO BOCIOJIB30-
i BaThCA NPHHUHKIIOM CYNEepPIO3HIHH

‘ r MaJbix JedopMayui.
4 Hanpasum kooppuHatHble ocu
Prc. 201 napanejpHo pebpaM napaddele-
nunega. Ilycrs x, y, z — AAUHBI
aTuX pebep. Econ Obl peficTBoBasa
TOJIbKO CHaa F, TO pe6po x moayyuJo Oul pupailenue A x, onpenense-

X T o
Moe coomomeHHeM—;— = —E-!. Ecau 661 jefictBoana tonpko cuna Fy, 1o
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