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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

Tz
<'—---
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pasMepsl mapasJiesienunesa, nepreHUKyAsIpHbe K OCH Y, COKPaTH/INCh
Gbl. B wacTHOCTH, pe6po x IpH 3TOM [0JyuHJI0 Gbl OTpHLATEBHOE TPHpa-
Y
—ET'.
Hakoneu, otHocutenbHoe nmpupaienue pe6pa X nof feficTBHeM OJHOR

Ayx
ueHne A,X, KOTOpOoe MOXKHO BBIYHC/IHTH MO opmyse — =—H

Agx
TOJIBKO CHMBl F, Gbl10 Gbl paBHO i p, ;- Eclu Bce CHab fiefi-

CTBYIOT OJIHOBPEMEHHO, TO COIJIACHO MPHUHIHUNY CYNepHo3HIHH MaJsblX
Jedopmanuii pe3yJbTHpYIOLlee yijaHHeHHe peGpa x Gyler paBHO Ax =
== Ay x + Ayx + Agx. AHATOTHYHO BBIUUC/IAIOTCS YAJTHHEHUS napaiJesne-
nunesa H BIOJb OCTaJbHBIX JBYX HampaeieHufl Y H Z. B pesyabrate
IJA yAJMHEHHH Bcex Tpex pefep mapaJJelenHneaa MOMXKHO HalHCATh

A Ty

BxE%=f—%(Ty+Tz),
Ay T B

SyE 7 = Fy —_ E_ (Tz"l_Tx)’ (76'1)
Az T,

szE‘; =F_%(Tx+Ty)~

2, I'lpu KBa3HCTATHUECKOM paCTSKEHHH NapaJJielenunea BIoAb OCH
X cosepuaercs pabora A, =1/, §,T,Ax, tae S, = yz — miowajne
TPaHH, nepneﬂnnxynﬁpHoﬁ K ocH X. D1y paboTy MOXKHO NPeICTABHTb

BBuge A; = Yy xyz - T, =1, VT,e,,raeV = xyz— o6bem napaie-

Jenunesa. AHanoquo 3anuiyTcss paboThl MpH KBAa3HCTATHUECKHX
pacTSKEeHHUSIX B HANPAaBJEHHsX KOOPAHHATHBIX oceill.Y n Z. CJIoKUB 3TH
Tpu paboThl H pa3lenuB pe3y bTaT Ha o0beM napajjenendnena, noay-
UMM cJelylollee BblpaxKeHHe J1S1 INIOTHOCTH yNpyroi sHeprud B pac-
CMATPUBAEMOM CJyuae:

= ; (Tses+ Tyey+ Te2). (76.2)
C nomouisio ¢opmya (76.1) 310 BepaxceHHe NPHBOAHTCS B BHIY
1 » . ,

u=sp [T+ Ti+ Ti =2 (T Ty +T,T.+T.TJ]. (763

Ecnu u3s tpex Hatskenuit T, Ty, T, TOJBKO OJHO OTJHYHO OT HYJ4,
TO 5TH GOpMYJIBI TepeXoAAT B 6oJ1ee POCThIe cpopmyﬂbl (75.10) u (75.11).
Corsacuo dopmyaam (75.11) naomrocme ynpyeod snepeuw u nponop-
yuonaabra keadpamy namsascernus T (uiu daerenus P) B oGuiem cayyae,
Kak noKaselBaeT Gopmyna (76 3), MIOTHOCTD YIIPYTOHA SHEPTHHU ABJISETCS
KBajipaTHyHO# oxHoponuo#d dyukumest T, T,, T, (unu P, P, P,).
[pu 3anaHHBIX HATSKeHHAX (WK [aBJeHHsX) OHa o6paTHo IpOMOpIHO-
HaJjbna MoAyJo ynpyroctd E. Uem xecTue IpYy>KHHA, TeM MEHbIE IIPH
HeH3MeHHOM HATsXKEHHH ee ynipyras sHeprus. MueanbHo TBep/ble Tesa
(mnst xotopeix E = co) coBeplleHHO He 00/aJaloT YNPYrod sHeprHed,
KakHe Obl CHJIbl HATSDKEHHS W JABJEeHHS Ha HHX HH JeHACTBOBAJIH.
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Harsxenus Ty, T,, T, Bolpaxalorcs depes ey, €,, €, JHHEHHO, KakK
3To cienyer u3 ¢opmya (76.1). TlosaToMy NJIOTHOCTB yIpyro#l 3HEpruH
SIBJISIETCS] KBAJPAaTHIHON OAHOPOAHOH DyHKIKel nepopMalnii €y, &y, €.
B uactHom cnyuae (e, = e, &, = g, = () oOHA [pONOPLHOHAJIbBHA
xsadpamy degpopmayuu. Tlpu 3ajaHHbIX JedopMauusx €., €,, €, IJIOT-
HOCTb YNIPYTOH 3HEeprMH « NpONOPUHOHAJbHA MOAYJ0 ynpyroctu E.
UeM xecTue MPYKUHA, TeM OOJble €e yOpyrasi 3Heprust (IpH HEeH3MeH-
HOH JedopMmalHy).

S3AJAYA

OnpejeuTh OTHOCHTEIBHOE H3MeHeHHe ofbeMa NoJIoro JaTyHHOro 1iapa pajuyca
R = 5 cM, B koTOpBIH HaKauaH BO3AyX 0 AaBdeHust [l aT™ (Hapy:XHoe AaBJeHue
1 atm). To.nuuma cepuueckot oGosoukH d == 1 MMm. Moaynap IOura aaryuu E =
= 10" gun/cm?, gosdpduument Iyaccona u = 0,3.
PemeHne. B culy CHMMeTPHH Kacate/lbHOe HampsiKeHHe T, AeHcTBYIOlEee
B 060JI04Ite, OJIHO H TO Ke H OAHHAKOBO BO BCEX HanpasJeHHAX. BoabMeM Maiblil 3ie-
MEHT OGOJIOUKH, MMeloWHni QopmMy npsAMOYyroibHHKA. [IpH BHIYMC/AGHHH OTHOCHTEJb-
HOFO' H3MEHEHHMs IJIOUAAH 3TOrO 3JIeMEHTa NoJ AeHCTBHEM KacaTeJIbHBIX HaNpAXeHui
T MOMKHO OTBJIEUBCS OT KPHBH3HBL SJIEMEHTA, IPHHSAB €ro 38 IVIOCKYIO NPSAMOYTONbHYIO
NJacTHHKY. Torga BEIYHCJEHHE 1aeT
AS —oql T

(HSMQHGHHGM JIQUIAJH, BEISBAHHBIM HOPMAaJIbHBIM JaBJCHHEM, HPEHeﬁpeFEEM). ITockaub-

Ky. IJomagb S MponopuHOHAIbHA V'/%, oTHOCHTeNBHOE H3MeHeHHe o6beMa GyJeT.
AV 3 AS
v 28"
HOpMaJIbeIX Aasienuii. {ns Hee HeTpyaAHo noayuuts 2td/R (cM. gopmyay Jlanaaca

B YYeHHH O NOBEPXHOCTHOM HaTSxkeHMH, ToM 11). ITa pa3HOCTb Ao/KHA OLITE yPaBHO-
BellieHa pa3HoCTbIO AaBjeHHH raza AP no passbie CTOPOHBI oGono'um B pesy/bTaTe

NOJTY4HM
AV 3 (I—wR
% 2 Ed

Taxk kak TMOBEPXHOCTh HCKPHBJCHA, TO HaTHKeHHe T C03JacT pasHOCTb

AP =5.107¢,

§ 77. BcecTopoHHee H OJHOCTOpOHHee pacTsKEHHE H CKaTHe

1. PaccmoTpuM yacTHBIA caydai, korjaa Bce narsikewus T, T,, T,
paBHBI H OTpUUaTeJqbHbl. B 3ToM ciyyae Ha napassenenunef co Beex
CTOpOH JeficTByeT nocrofnHoe jgasieHne P =— T, = — F, = —T,.
Kaxk BumHo u3 cdopmysa (76.1), Bce TpH oTHocHTeNbHBIE AedopMaiHu
€y, €y, €, PaBHBI MeXJy coOOH H ONpefesslioTCsi BblpakeHHeM

eo—g,—e,=—o (1 —2p). (77.1)

Hx serko BEIpa3HThb Yyepe3 OTHOCHTEIbHOE H3MeH eHHe ofbeMa napasJene-
nunena npu gedopmauud. JleAcTBUTENBHO, B3AB JOrapHdMHUECKHE
IPOU3BOAHEIE OT O6eHX 4acTeld paBeHCTBa V = XYz, IOJy4HM

AV Ax

=S+ +E
HJH

éz_sx—l—ey—l—sz. (77.2)



