Техническая механика
Группа 29-ТЭ
6 мая 2020 г.
Контрольная работа

Тема: «Расчет на прочность при изгибе»

Определить диаметр круглого поперечного сечения бруса, нагруженного изгибающего момента М=600 кн.м, если достигла напряжения G/p=160н/мм2

Материал:  Учебник «Техническая механика» Вереина Л.И. стр. 82



Новый материал. 
Тема 4.6. «Сопротивление усталости»

1. Циклы напряжений.
2. Усталостное напряжение, его причины и характер.
3. Кривая усталости, предел выносливости.
4. Факторы, влияющие на величину предела выносливости.


Учебник «Техническая механика» Вереина Л.И. стр. 75 – 82
Учебник «Техническая механика» А.А. Эрди, Ю.А. Медведев, стр. 217 - 243
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ITockomnbKy BCE BHYTPEHHME KPYTAIIME MOMEHThI HMEIH MOJIOKH-
TeJbHBIH 3HAK, TO M BCE KACATeNbHbIE HAMPSHKEHHS OyAYyT MOJIOXNH-
TENbHBI IIPU MOCTPOEHHH UX HA TIOPE Tpyay.

ITocmpoenue anwopyt @. IIpesae Bcero HeOGXOMMMO YCTAHOBUTH 3a-
BHCHMOCT, 110 KOTOPO#i Gy/IeM OnpeieNnaTh yribl 3akpyunBanus ¢. Ha
OCHOBaHMH 3aKoHa ['yka ;s ciBMra 3amuiueM BbIpaKeHHe JUIS Mak-
CHMaNlbHOTO KAacaTENbHOIO HAMpPSKEHUS B IIONEPEYHOM CEYECHHH
Kpyrioro 6pyca:

Tmax = GY-

U3 puc. 2.9 BUIHO, YTO NPHU KpyueHHH oOpasyiomas uunuaapa OB
MOBOpPaYyMBaeTCA Ha yroj y M 3aHuMaer nonoxenne OC. Ilpu sTom
nyra BC paBHa y/; TIIS/s Ha NONEPEYHOE CeYeHHe Mo CTpesike A, MOXHO
3anucaTh, 4To Ta XKe Ayra BC pasHa @r. CiieoBaTelbHO,
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ITpoussenenue GJ, HA3BIBAIOT HCECMKOCIbIO OPYCaA NPU KPYUEHUU.

Hrak, nonyyeHa 3aBUCHMOCTb, MO KOTOPOW MOHO ONpeJENsTh
YIJIBl 3aKpy4nBaHus 6pyca. OnpenensiTs yros 3aKpy4MBaHHs 1O 3TOi
32BHCHMOCTH MOKHO TOJIBKO NPH YCJIOBHH, YTO HA JJMHe [ Bce BXOMs-
e B 3Ty (opmy.ay BeauuuHbl — Mip, J, 1 G — NOCTOSIHHBIE.

IlepexoauM K MOCTPOEHHIO SMMOPhI YIJIOBLIX NepeMeleHuii. Bar o
JUIMHE 3MIOPhI pa30uBaeM Ha 4eThIpe yyacTka. Tak ke, Kak M MpH I10-
CTPOEHHH SMIOPHI NMepPeMelleHU i PU PaCTsHKEHUH, HAYNHAEM CTPOUTh
3MI0PY OT HEMOIBUXHOTO CEYEHMS, T.€. OT JKECTKOMH 3anenku. B koHue
MEpBOro yyacTKa yroJ 3aKpyuuBaHus Gymer
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Ha IV yyacrtke yros 3akpy4uBaHus OyJeT paBeH yIily 3aKpy4HBaHHS
@, TAK KaK Ha 9TOM y4acTKe OTCYTCTBYIOT BHYTPEHHHE KPYTSIINE MO-
MEHTBI.

BbIUNCIICHHBIE YITIOBbIE [IEPEMEILEHNs OTKIIAbIBAEM Ha IMOPE .

2.7. IIpsiMoii monepeyHbIi H3rHO

Tloa M3ruGOM MOHMMAETCs TAKON BHJ HATPY’KEeHMs!, PH KOTOPOM B
nonepevHbIX Ce4eHHsX Opyca BO3HMKAIOT M3rHOalomue MOMEHTBI (CM.
nozapasf. 2.1). Ecnu usrubaromnii MOMEHT SBIISIETCS €JUHCTBEHHBIM
CUJIOBBIM (haKTOPOM, @ MONEPEeYHbIe ¥ HOPMAJIbHbIE CHIIbI OTCYTCTBYIOT,
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Fmax TO TaKOi M3rM0 Ha3bIBAETCS YUCIMBIM.

B GONBIIMHCTBE CIy4aeB B MONEPEYHBIX

4 B ceuenusx Gpyca Hapaay ¢ msrubarouiu-

M MU MOMEHTaMH BO3HHKAIOT IMOTEpeYHbIe

cunbl. B aTOM ciiyyae M3rHO Ha3bIBAIOT

nonepeyrbim. Bpye, paGoraiomuii B oc-

Puc. 2.11 HOBHOM Ha U3ru0, Ha3bIBaeTCs OAIKOI.

Ha 6anxy MoryT AelcTBOBaTh cocpe-

0omoueHHvle CUTIBI 1 MOMEHTBI, @ TaKkKe pachpedeieHuvle TO JUIMHE.

Hanpumep, Ha puc. 2.11 F — cocpefoToueHHas cuia, M — cocpeoTo-

YEHHbIH MOMEHT; Ha Y4aCTKe @ MPUIIOXKEHA paclpe/ieieHHas Harpy3ka
OT HYJIS IO Gmax-

IIpu onMcaHUM SABJIEHHUS M3rHGa MCMONB3YIOT reOMeTpHYECKHe Xa-
PAKTEPHCTHKH II0NEPeYHOro CeveHHsl, YUMTHIBAIOLIME pacrpesieieHue
Marepuaia 1o BbICOTE Ce4eHHs: J, — MOMEHT MHEPLHH Ce4eHHs OTHO-
CUTENBHO TJIABHOM OCH, MEPNEeHAHKYISPHOI K MIOCKOCTH u3rubaro-
ero MoMeHTa; W, — MOMEHT COMpPOTHBIICHHS CEYEHHs NpH M3rube,
W, =J ./ Ymax » TAE Ymax — KOOPAMHATA TOYKH, HAaUGOJIee yIaneHHOil OT

HeUTpaspHOi MHKMH 6pyca (cM. puc. 2.12, 6).
Hanpumep, 4711 MPAMOYTOJILHOTO CEYECHUS
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AHa/M3 BHYTPEHHHX CHJIOBBIX (paKTOPOB HAUMHAETCS C ONpesesie-
HHS TOJIHOM CHCTeMbl BHEUIHHX CHJI. PACCMOTPHM HEKOTOpbIE Xapak-
TepHbIe NMPUMePbl U YCTAHOBHM MPABHJIA OMNpPEACIeHUs H3rHOaoIuX
MOMEHTOB M MONEPEYHbIX CHIL.

Ha puc. 2.12, a noka3aHa npocreiilas AByXonopHas 6anka, Harpy-
seHHast cuitoi F. OcBoGoxaem 6aky oT cBs3ei ¥ 3aMeHseM MX JIeicT-
BHe peakuusamMi. Onopa A npencrasnseT co6oii HeBECOMBII CTepKeHb,
MO3TOMY peakuus R, moijer Baonb Hero. B mapHupe B peakuuio
packiajbiBaeM Ha ABe cocrasisiome. HecMoTps Ha To, 4TO BbIGOD
CHCTEMBI KOOPJMHAT, G€3yCIOBHO, MPOU3BOJIEH, B CONPOTHUBIEHHU
MaTepuaoB MPUHATO OCb z HANMpPaBIATh BAOJL Opyca; ocH X W y
JIOJDKHBI JIEXKaTh B MIIOCKOCTH, MEPHEHAUKYIAPHOM K 3TOi OCH, MpuyeM
MOBOPOT OT OCH X K OCH y JIOJKEH TPOHMCXOJUTh MPOTHB XOJa Yaco-
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BOW CTPEJIKH, €CIIH CMOTPETh C KOHLA ocH z (puc. 2.12, 6). Hayano
orcyera JUIsi OCeH pACIONaraercs B LEHTPE TAXECTH MOIEPEYHOro
cedeHHs. B 3TOM cilyyae OCH X M y Ha3bIBAKOTCS 21A6HbIMU YEHMPATb-
HbIMU OCAMU NONEPEYHO20 CEHEHUA.

CocraBUM YpaBHEHMSI PAaBHOBECHS /U1l MIIOCKOH CHCTEMbI CHII M OIl-
peleNuM HeM3BECTHbIE PeaKlyH cBszell. Heu3BeCTHbIX BENMUMH TPH —
R,, Yy, Zp. YpaBHEHHI CTAaTUKM TOXE TPH, CIEIOBATENbHO, 3ajaya
CTaTHYECKH OTpeaeanMas:

Y. Fy =0; +R—F+Y; =0;
Y. Fe =0; +Z5=0;
3 mom (Fi)=0; —R I +F(l-a)=0.
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Orcronia HaX0AUM PeaKLUH OIIop:
Zp =0,
R,=F(-a)/l;
Y5 = Fafl.

Tenepb MPUCTYINM K BbISBICHHIO BHYTPEHHUX CHJIOBBIX (haKTOPOB B
nomnepeyHbIX cedeHusx 6pyca. g 3TOro Mexuay TOYKaMu MPHIIoKe-
HHUs BHELIHMX CHJI U MOMEHTOB, BOCIOJIb30BABIIMCh METOAOM Ceue-
HUil, COCTABJIAIOT ypAaBHEHHs PABHOBECHS OTCEUEHHBIX yacteii. Tak, B
KOHKPETHOM IIpHMepe HeoOXOAMMO JenaTh CedeHus ABaX/bl: Ha pac-
CTOSIHUM Z, U Z, OT JieBoii oropsl. Ha puc. 2.12, 6 nokasaHo, kak pac-
ceyeH Gpyc Ha paccTosHUM z;. Crenyer o6paTuTh BHUMAaHWe Ha TO,
4TOGBI BHYTPEHHHE CUIIOBbIE (PAKTOPBI B MOTIEPEYHOM CEYEHHH JIEBOI
M NpaBoii yacreil ObUIM 0643aTENbHO MPOTUBOIMOJIOKHBI MO HATpPaB-
JICHHUIO.

W3 npe/pIAyLIero MaTepiana yxe 3BeCTHO, YTO BHYTPEHHHUE CH-
N0Bble (AKTOPBI OMPEAENAIOTCA U3 yPaBHEHMIl PABHOBECHS OTCEYCH-
HbIX uyacteil. ClieZlyeT YCIOBUTBCS O 3HAKaX MONEPEeYHbIX CHII U MO-
MEHTOB.
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CylIeCcTBYeT HECKOJIKO CIIOCOGOB OMpEJIeNieH s 3HaKa H3rubaro-
I[Er0 MOMEHTA B IOTEpPeYyHOM ceueHuH. 1. ITo 3HaKy KpHBHM3HBI H30-
rHyToro Gpyca (puc. 2.13, @). OueBumHO, 3HaK OyAeT 3aBMCETh OT
BBIGPAHHOI cHcTeMbl KOOpAMHAT. Ecn ock y HanpaBuTh B MPOTHBO-
MOJIOXHYIO CTOPOHY, TO 3HAKU Mysr M3MEHATCS HA MPOTHBOIMONONK-
Hble. 2. Yalle BCEro NMpu MOCTPOEHHH JMIOP M3THOAIOIMX MOMEHTOB
3HAK MOMEHTA He 3aBHCUT OT BHIODAHHOIl CHCTEMbI OTCYETa, & OPAH-
HaTa OTKJIA/bIBAETCS HA CHICAMOM BOJIOKHE, T.€. B CTOPOHY BOTHYTOCTH
M30THYTOI ocu Gpyca (puc. 2.13, 6). 3. Eciiu TpYAHO NPEACTABUTE, KaK
6yneT BBINJIANETh H30THYTast OCh Gpyca, TO COCTABISIOT CyMMY MOMEH-
TOB CHJI, ICHCTBYIOLIMX HA JIEBYIO OTCedeHHYIo yacTh 6pyca. Ecin pas-
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HO/EICTBYIOLIMI MOMEHT BCEX CHJI, IEHCTBYIOLIMX HA JIEBYIO YaCTh,
GyeT HalpaBJieH 110 YaCOBOi CTpeNKe, TO OPJMHATA M3TUOAMOLIEro
MOMEHTA OTKJIa/(bIBAETCS Ha JMIOPE BBEPX, T.€. MOMEHT B IONIEPEYHOM
CeueHMM MefiCTBYeT NMPOTHB YacOBOW CTpenku, a Gpyc msrubaercs
BOTHYTOCTBIO BBEPX, CIIELOBATENbHO, OPAMHATA Oy/eT OTIOXKEHa Ha
CKaTOM BOJIOKHE. ECii e CyMMa MOMEHTOB, [EHCTBYIOLIKX CjieBa OT
CeyeHHsi, HATIPABJIEHA MPOTUB YACOBOIi CTPEJIKH, TO H3rHbaromuii MOMeHT
oTKJajbIBaeTcst BHM3 (puc. 2.13, 6).

JIns cuut, NeXalux CrpaBa OT CeyeHHs, MMeeT MecTo obpaTHas 3a-
BHCHMOCTb.

TIpaBuJio ONpe/ie/eHHsi 3HAKA LIS TONEPeHbIX CHII: ec/TH PAaBHOJEN-
CTBYIOUIAs BHEIHUX CHJI, JIEKAUIMX M0 JIEBYIO CTOPOHY OT CedeHHsl, Ha-
npaBJieHa BBEPX, TO NONepeyHasi CHIa B Ce4eHNH CYUTACTCS MOJI0KHTe b=
HOI, 2 ecJIM BHH3, TO NONepeyHast CUJia OTPHLATe bHA.

B ceyeHMH HA PACCTOSHHMH z; OT Hayana KOOPJAMHAT (T.e. B JIEBOW
yacTu 6pyca OT cedeHHs, CM. puc. 2.12, 6) nomepeunas cuna Q uMeer
TONOXKUTENLHBIN 3HAK U Ha 3Mope Gy/eT oTKiambIBaThesl BBepX. IIpu
PACcCMOTPEHHH PABHOBECHS MPABOI OTCEYEHHOM YacTH JJis CHII, JIeXa-
IIMX CTIPaBa OT CeYeHHs, UMEET MECTO 0GpaTHas 3aBUCUMOCTh. JTOObI
Jlerye yCBOWTH MPaBUIIA ONpENIENeHHs 3HAKOB, JKEJATeNIbHO paccMar-
pHUBaTh paBHOBECHe, HampuMep, BCerja JeBoi wactn Opyca. Ilpu
OCTPOEHUH 3MIOP M3THOAIOIIMX MOMEHTOB M TMOTEPEeuHbIX CHIl GyeT
nokasaH crnoco6 MpOBepKH MPaBHILHOCTH BEIGOpPA 3HAKOB MONepey-
HBIX CHJL.

TlocTpoenue 3Miop N3rHOAOIUX MOMEHTOB M MONePeYHbIX CHII OCyIIe-
CTBJISIETCA B CIIEAYIOLIEH MOCIEI0BATENbHOCTH: 1) ONPENENsIOT peakiuu
orop; 2) BLISBJISAIOT B MONEPEYHbIX CedeHHsx Gpyca Bce BHYTPEHHHE
cunoBbie GakTOphI (MX 3HAYEHHe U 3HAK); 3) cTposT amopbl. [locTponm
SMIOPBI st GalKy, NPEACTaBICHHON Ha puc. 2.12, UCMOJb3Ys MOy-
YeHHbIE PaHee BLIYUCIEHHS.

1. OnpenenseM peakLiyu O1op.

CocraBiisieM ypaBHEHHs PaBHOBECHS TJIOCKOM CUCTEMbI CHIL:

Ry=F(-a)/l; Y;=Fall.

2. OnpeziensieM BHYTPEHHME H3rMOaoliie MOMEHTBI B TONEPEeYHbIX
ceuenusx Gasku. J{s 3TOr0 paccMaTpUBacM PaBHOBECHE OTCEYEHHON
11eBoii yactu (puc. 2.12, 6):

B CEYEHUH Z;

Emomc(fi)=0', “Rpzi + M5 =0;

F(l-a)
I

M =+Ryzy = zy ma0<z <a;
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B CEUCHHH Zp

2 momc(f.-) =10z

=Ryzy +F(z,-a)+ M5 =0;
M, =+Ryzy —F(z3—a) mans a<z <1

3. Onpezensem MonepeyHble CHIIbL.
B ceuenuu z;

YFy=0 R-0=0.

Orciopa Q =R, =F(l-a)ll;
B CEYCHHUH 2,

ZFiy

0; R,~F+Q0=0.

Orciona Q = Fall.

4. CTpouM 3ITOpbI M3TUGAIOIINX MOMEHTOB.

Onopa My B pefienax 0 < z; < @ UMeeT IMHeHHYI0 3aBUCHMOCTb.
3apgaemcst z; = 0, mpu 3TOM My = 0. OTKIaJgbIBaeM 3Ty TOYKY Ha
smiope (puc. 2.14). Nanee npu z; =a M,,. = F(I-a)a/l.

B npenenax a < z; </ monydaem: ipu z; =a M, = F(I-a)a/l; npu
z3 =1 My = 0. OTKIabIBaEM 3TH OPAMHATHI (OHM MOCTPOEHBI Ha
CKAaTOM BOJIOKHE) M COeNMHsAEeM JUHUAMH. CIeqyeT 3aMeTUTh, YTO Ha
BTOPOM YYaCTKe MOXHO OBIITO OPAMHATHI HE BBIYUCIATH, TAK KaK B
LIAPHUPHOH ormope B MOMEHT He MOXET BO3HHMKAaTh, H MO3TOMY Ha
3MIOPe HYXKHO Cpa3y OTIOXUTH 0.

5. CTpOMM 3MIOPhI MOMEPEYHbIX CHIL

Kak 6b110 BBISIBIIEHO B 1. 3, IONEpeYHbIe CUIIbI TOCTOSHHBI HA Ka-
JKIOM M3 [BYX YYacTKOB, TO3TOMY OTKJIaJblBaeM IIO[CYMTAHHbIE 3HA-
YEHMS C YyYeTOM 3HakoB. HyxHO o6paTuTh BHHMaHHE, YTO B TOYKE
TIPUJIOXKEHHS BHEIUHeH CHIbI JOJDKeH ObITh CKauyOK, PaBHBIM MPHIO-
JKEHHOH cuie.

Kpome TOro, MOXHO NMpPOBEPUTH MPABUIILHOCTb yCTAHOBJIEHHBIX
3HAKOB MONePeYHbIX CHJI. TaHTeHC yrila HaKJIOHA JTMHUU M- Ha 91II0-
pe U3rubaroLnuX MOMEHTOB MOKa3bIBAeT HA 3HAK MOMNEPEYHON CHIIbL.
Ecnu yron ocTpelii, TO TAHTEHC MOJIOXHUTENbHBI, @ CIeA0BATENbHO, U
nomnepeyHas CHUJa MMEeT 3HaK IUioc. ECIM yron HakiIoHa JHHMU C
OCBIO z TYNOH, TO MomepeyHas CMia oTpHuaTenbHas. ComocTaBbTe
MOCTPOEHHBIE 3MIOPbI Mysr 1 Q (cM. puc. 2.14).
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Hanpsikennst B Gpyce npu npsiMom 4ucToM u3rube. YncTblii U3rub
B Gpyce MOKET MMeTh MECTO Mo Bceil amuHe 6pyca ab (puc. 2.15, a)
WM TOJIBKO Ha ero yactu ab (puc. 2.15, 6). Ilpu uucrom usrube B
6pyce BO3HUKAIOT HANPSKEHNS, HEMOCTOSHHBIE MO BBICOTE MOTEpey-
Horo ceyeHus. 13 puc. 2.16 BugHO, 4TO NpH n3rube 6pyca HampsoKe-
HHE MEHSETCS OT +Omax AO —Omax. CJIEIOBATENBLHO, B MOMEPEYHBIX
CEYEeHUSIX €CTh HeAehOPMUpYyeMble TOYKH, KOTOpble 00pasyIoT Heii-
MpanbHy IuHUI0, NPOXOASIIYIO Yepe3 LEHTDP TSIKECTH IONMepPeyHbIX
ceyeHnii. Eciim n3meHenue KpHBH3HbI Gpyca NPOMCXOIUT B MIIOCKOCTH,
B KOTOPO#l JeHCTBYeT M3ruOAIONINIi MOMEHT, U 3T IJIOCKOCTh IpPoO-
XOIMT Yepe3 IJIaBHbIe OCH CeHeHHsi, TO TAKOi M3ru0 Ha3bIBaeTcs
NpSIMBIM.

ITpu npssMOM YHCTOM H3rHbe

Ormax = My /W

Pacyer Ha IPOYHOCTHL NPH M3rHbe 10 METOIMKE aHATIOTHYEH pacye-
TaM Ha MPOYHOCTh MPH PACTSKEHHH M KpyueHuH. IToacuuThIBAIOTCS
HaNpSDKEHHS B CEYEHMAX 10 JAnuHe 6pyca M M3 HUX (110 3MIOpe Hamps-
JKeHUit) BbiOupaercs Haubonbiuee. ITocne yero u3 yciaoBus

Omax s = [U]p,m

OMpPEeAENIOTCI FeOMETPUYECKHE pPasMEpbl IOINEPEYHOrO CEYEHUSA
6pyca.
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Ipumep 2.6

OnpeenuTh ANAMETP KpYrjioro TonepeyHoOro ceueHus Opyca, HarpyxKeHHoro
warnGaoum MoMenTom M = 600 xH-M (cm. puc. 2.15, a), ecnt JIOTyCKaeMoe
nanpsikenne [0, = 160 H/mm2.

PemeHue.

1. TIocKkoIbKY 3MIOpa M3THBAIOIIMX MOMEHTOB Y)KE H3BECTH, & 6pyc umeer mo-
CTOAHHOE TIOTIEPEUHOE CEHEHHE, TO OMPE/IENAEM MOMEHT CONPOTHBIICHHA

We=W, =ﬂﬂ=w=375000m,43),
[olp 160

2. OnpejienseM MaMeTp Kpyriioro 6pyca:

W, =01D% 375000=01D% D= 103/3750 =155 (Mm).

2.8. YcToiuMBOCTH NPH 0CEBOM HATPYKEeHUH CTEPKHS

Tlon ycmoﬁwueacmblo TOHUMAETCA CBOMCTBO CHCTEMBI caMocCTOsA-
TENBHO BOCCTaHABIIMBATh CBOE nepnm-laqa.ﬂbﬂoe COCTOSIHME T10CJIE TOTO,
Kak el ObUI0 COOGLLleHO HEKOTOpOE OTKJIOHEHHE OT IMOJIOKEHHUS pamm—
pecysi. ECIM CHCTEMa TaKMM CBOWCTBOM He obnajgaer, TO OHA Ha3blBa-
eTcsi Heycmotusoil (TOBOPAT, YTO MPOU3OULIA 0Teps yCTOMYMBOCTH).
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Cucrema, MNOTepsBIIAs YCTOHYMBOCTh, MOXET BECTH cebs mo-
pasHOMY, HO MEPeXof K HOBOMY MONIOXKEHUIO PABHOBECHS COMPOBOX-
JaeTcs BObIIMMH MepemererusAMit. KiaccuueckiM NpUMEPOM Heyc-
TOIYMBOTO PABHOBECHS ABJIETCA PABHOBECHE LIAPHKA Ha BBIMYKJIOH
nosepxuoctu (puc. 2.17, a). Mareiiiuee OTKJIOHEHHE OT 3TOTO IOJIOo-
JKEHHS TIPUBEIET K TOMY, YTO LIAPHK CKATHTCA BHUI (puc. 2.17, 6, 6).
Ilonas B BOTHYTYIO OBEPXHOCTD, WAPHK Gy/ieT HaXO/UThCA B COCTOA~
HUHM YCTOIYMBOTO PABHOBECHS. Ecnu Terepb €ro BbIBECTH M3 9TOTO
COCTOSHHUS, OTKIOHHMB BJIEBO MW BNPABO, OH BEPHETCH B nepBoHa-
YaNbHOE MOJIOKEHHE.

SIBJieHUe MOTepH YCTOWYHBOCTH MOXKHO HabmoaaTh M yNpyrux
Tex Ha LesToM psizie puMepoB. HanGoree MpOCTBIM Cllydac SBIIAETCS
MoTepsi yCTOHYMBOCTH LEHTPANLHO okaToro crepikHs (puc. 2.18). Ipu
JOCTATOYHO GOJBIION CHle CTEPXKEeHb HE CMOXKET COXPaHHMTb MPAMO-
JMHeitHy0 (OpMY U M30THETCS. TIpousoiifer MoTeps yCTOHIMBOCTH.

B

EN
LY

Puc. 2.17 Puc. 2.18

ToHKOCTEHHAs TPY6a, HATPY)KEHHAS BHELIHUM JaBIICHHUCM, TaKxKe
MOJKET TOTepAT ycToiiuusocTh. TIpn sTOM Kpyrosai (dopma ceueHHs
TEPEXOMUT B JJUTMIITHYECKYIO, 1 Tpy6a CIUTIOIMUBACTCA.

Brepssie 3a7aya 06 YCTOMYMBOCTH CTEPXKHIA 6bla MocTaBlieHa U
peiuea JI. DiinepoM B cepeauHe XVIII B. [TosTOMy, KOrJa peydb UACT
06 yCTOIYMBOCTH CKATOTO CTEPXKHS, yMOTPeOIAIOT BHIPAKEHUE «ycToM-
YHBOCTb CTEpXHs Mo Ditnepy». Diinep onpeneui 3HAueHue MepBOi
KPUTHYECKON (3iinepoBoii) CHIIbI AT MPOAOTBHO CKATOTO CTEPXKHS C
IAPHUPHBIM OTMPAHUEM (puc. 2.19):

. mEJ

xp = 2

ITo AOCTHXEHHH KPUTHYECKOMN CHIIbL
Fip NPAMOJIMHENHHAS ¢dopma paBHO-
BecHst CTAaHOBUTCSl HEYCTOHYMBOM.
TIPOROTIBLHO CXKATHIE CTEPXKHH He-
06X0auMO MPOBEPATH Ha yCTOMYH- Puc. 2.19
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